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1.IHIOACHUTEJIBHAS 3AIIUCKA

[IporpaMMma 1o XMMUU Ha YPOBHE OCHOBHOTO O0IIIEr0 00pa30BaHusl COCTAaBlIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npenacrasieHHbIX B @I'OC OO0, a Takke Ha OCHOBE (QeaepalTbHON
pabodeil mporpaMMbl BOCITUTAHHS M C YIETOM KOHIEMIIUU TPENOIaBaHus yIeOHOTo IpeaMeTa
«Xumus» B 00pa3zoBaTeIbHbIX opraHu3anusax Poccutickoni deaepanun.

[IporpaMMa mo XuMuM Ha€T NOpEICTaBICHUE O LEsAX, oOmeill crpaterun oOydeHus,
BOCIIUTAHHSI W PA3BUTUS OOYYAIOMIMXCS CPEICTBAMH Y4YeOHOTO TIpeaMeTa, yCTAHABIMBACT
o0s13aTeNIbHOE MPEIMETHOE COJEep)KaHUe, MpelyCMaTpUBaeT paclpe/elieHne ero Mo Kjiaccam U
CTPYKTYpPUPOBAHUE I10 pa3jiejlaM U TeEMaM MPOTrPaMMBbl 110 XUMHH, ONPEIEISIET KOJTUYECTBEHHbIE
U KauyeCTBEHHBbIE XAPAKTEPUCTUKU COACPIKAHUSA, PEKOMEHIYEMYI  IOCJIEI0BATEIbHOCTh
M3YYCHHSI XUMUU C YIETOM MEXKIPEAMETHBIX H BHYTPUIPEIMETHBIX CBSI3CH, TOTUKUA YIEOHOTO
rpolecca, BO3PaCTHBIX OCOOCHHOCTEH 00yYaromuxcsi, ONpeaessieT BO3MOKHOCTH MIpeIMeTa JUIs
peanmzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOUM 00Opa3oBaTebHON MPOTpaMMbl Ha
YpOBHE OCHOBHOTO 00IIero o0pa3oBaHusl, a Takke TpeOOBaHUM K pe3ysibTraTaM 00y4eHUs XUMUU
Ha YpOBHE IeJel M3y4YeHHs TMpeaMeTa U OCHOBHBIX BHJOB Y4YEOHO-ITO3HABATEIIHLHOU
JEeSITeIbHOCTH 00YYalOIIErocs 0 OCBOGHUIO YUeOHOTO COJEpIKAHUSI.

3HaHWE XUMUU CITYKUT OCHOBOM ISl (POPMUPOBAHHSI MHUPOBO33PEHUS 00yUaIOIIErocsi, €ro
MIPEJICTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMBIE XUMHEH
MPEACTABJICHUS O B3aUMOIIPEBPAIICHHUSIX YHEPTUU U 00 HBOJIIOIMU BEIIECTB B MIPUPOE, O MYTAX
peuieHus TH00aNbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHsI YEJIOBEYECTBA —  CBIPHEBOI,
SHEPTeTUYECKON, TUIIIEBOM U 9KOJIOTMUECKOM 0€3011acCHOCTH, MPOOJIEM 31paBOOXPAHECHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peanu3alid BO3MOXKHOCTCH JUIsi CaMOpPa3BUTHS ©  (HOPMHPOBAHHS
KYJBTYpPbI JUYHOCTH, €€ 00I1IeH U PYyHKIIMOHAIBHOW IPAMOTHOCTH;

BHOCHT BKJIJl B (DOPMHUPOBAHNE MBIIIJICHHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaroImuxcs,
HAaBBIKOB HMX  CAMOCTOSITENIBHOM  y4yeOHOW  JESITeNbHOCTH,  OKCIEPUMEHTaJIbHBIX |
HCCTIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX KaK B TIOBCEJIHEBHOM JKM3HU, Tak U B
npodeccroHaNbHON e TEIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€TOCTHOTO
B3TJIsi]a HA €UHCTBO MPUPOIBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAroM B ((OPMUPOBAHUH
€CTECTBEHHO-HAYUYHON IPaMOTHOCTH OOYJarOIINXCS,

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAayYHBIM
3HaHUSM, K TPHUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOe 0Opa3oBaHHE
o0ydaromuxcsl.

JlanHble HampaBieHUsT B OOYyUYE€HWHM XUMHH OOECIICUMBAIOTCS CHEIU(UKON CcoIepKaHUs
y4eOHOro TMpeaMera, KOTOPBIA SIBISETCS TEeNarorH4YecKH aJanTUPOBAHHBIM  OTpPaKEHHEM
0a30BOM HAYKH XMMHUHU Ha ONPEJIEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOEHHUE
00yJaronMMHUCs CUCTEMBbl TIEPBOHAYAIBHBIX IMMOHATHH XWMUHU, OCHOB HEOPTAaHUYECKON XUMHH H
HEKOTOPBIX OTAEIIbHBIX 3HAYMMBIX TOHATUN OPraHUYECKON XUMHH.

CtpyKkTypa coaepkaHusi MpOrpaMMbl TT0 XUMHH C(POPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ m3ydeHuto. Cojep:kaHHe CKIIAJBIBACTCS M3 CUCTEMbI MOHSATUH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBl MOHATHA O XUMHUYECKOW peakmuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpraHM30BaHbl MO MPUHIIMIY IOCJIEI0BATEILHOIO Pa3BUTHS 3HAHWM HA OCHOBE
TEOPETHYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepuoanueckoro 3akoHa [1. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUsSI O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;



— MpECTaBICHUH 00 HEKTPOIUTHUECKON JUCCOIMAIINH BEIIIECTB B PACTBOPAX.

Teopernyeckue 3HAHMSA PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YpPOBHS K JApPYroMy,
BBITIONHSSL (QYHKIUU OOBSICHEHHMS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEU
IIPAKTHUYECKOr0 IIPUMEHEHHUS U IOJyYEHHs U3y4aeMbIX BEIIECTB.

OcBoeHue mHpoOrpaMMbl O XHMHUU CHOCOOCTBYET (POPMHPOBAHUIO NPEICTABICHUS O
XUMHUYECKOM COCTABJIAIOIIECH HAYYHOM KAPTUHBI MUpa B JIOTUKE €€ CHCTEMHOW IPHUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAaHHUIO M METOJIaM MO3HaHus B Hayke. M3yueHne xumun
MIPOUCXOJUT C MIPUBJICUCHUEM 3HAHUM M3 paHee U3yUEHHBIX YUEOHBIX NPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knaceb» u «Pu3nka. 7 Kjacey.

[Tpu n3ydeHur XUMHH IPOUCXOTUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKU KaK
00JacTi COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIIbHOCTH YEJIOBEKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpHI. 3aadya y4eOHOro MpeaAMeTa COCTOMT B (POPMHUPOBAHUH
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHHUH, JOCTYHHBIX OO0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B
MPHUOOIICHNN K HAyYHBIM METO/aM MMO3HAHUS [IPU U3YyUYEHUH BEIIECTB U XUMHUYECKUX PEaKIIUii, B
(GbopMHpOBaHMM W pa3BUTHHM TI03HABATENBHBIX YMEHHUH W WX TNPUMEHEHUH B Y4eOHO-
MO3HABATEIBHON U y4eOHO-UCCIIEeIOBATENbCKON e TeIbHOCTH, OCBOCHHH MPaBUII OE€30MacCHOTO
0OpalIeHus C BENIECTBAMU B IMIOBCETHEBHON KU3HU.

[Ipn W3y4eHMHM XUMHHM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXHOE 3HAYCHUE
MPUOOPETN TaKUE e, KaK:

— (popMmHupoBaHUE MHTEIJIEKTYyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHUIO pEIICHUH, CIHOCOOHOM aJanTupoBaThbci K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHsS Ha CHCTEeMaTH4eCKoe NpUOOIIeHHe O0O0ydJaronmxcs K
CaMOCTOATENIbHOM  IO3HABATEJIbHOW  JEATEIbHOCTH, HAy4YHBIM  METOJaM  IIO3HaHWs,
(OpMHUPYIOIUM MOTHBAIHMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHne YCIOBMH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYarOIMMUCS OIbITa
pa3HoOOpa3HOW JAESITENbHOCTH, MO3HAHWA U CaMOIIO3HAHMSI, KIIIOUEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE NI PAa3JINYHBIX BUJIOB AEATEIbHOCTH;

— ¢opmupoBanue obmel GyHKIMOHATBFHON U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLCHMBATH SBJICHMUS OKPYXKAIOLIEr0 MHpa, MCIOJB3YS 3HAHUS U
OMBIT, IOJYYEHHbIE MpPU HM3YYEHWU XUMHMH, OPUMEHATh HUX MPU pEUIeHHH MpoOjeM B
MIOBCEHEBHOM JKU3HU U TPYAOBOM JEATEIBHOCTH;

— (opmupoBaHue y 00y4yaronmxcs ryMaHUCTUUECKUX OTHOLIEHHUM, TOHUMaHUs [IEHHOCTH
XMMHUYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTHYECKH IIE€JIeCO00pa3HOT0 MOBEACHHS B OBITY U
TPYJAOBOM NEATEIBHOCTH B ILEJSIX COXPAHEHUS CBOErO 3J0POBbS U OKPYKAIOLIEH MPUPOIHOU
Cpelbl;

— pa3BUTHE MOTUBALUU K 00yUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMs OOIIEYETIOBEYECKHX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
po¢uIIs ¥ HAMPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO1iee ynciio 4acoB, OTBEAEHHBIX JI U3yUYEHUS XMMHUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



2.COAEP)KAHUE OBYYEHMUA

8 KUIIACC

IlepBoHayajbHBIEe XMMHYECKHE IIOHATHS

[Ipenmer xumuu. Ponb XUMHUM B KU3HU 4YEJIOBEKa. XHMHUS B CHCTEME HaykK. Tena u
BemecTBa. du3znueckre CBOMCTBA BELIECTB. ArperaTHoe cocTtosHue BewecTB. lloHsatue o
MeTo/ax Mo3HaHus B XuMUU. YucTele BemecTBa U cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJIEKYJIBl. XHUMHUYECKUE 3JIeMEHThl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTeie U croKHBIE BELECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB.  3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHTENbHAsI aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBas J10J1s1 XUMHYECKOT0 JIEMEHTA B COEAMHEHUU.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
qHcia CTPYKTYPHBIX €IMHUIL BenecTBa. Pacyérel mo popmynam XUMHUYECKUX COCTMHEHUH.

dusnyeckue M XUMHYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXpPaHEHHUs MacChl BEIEeCTB. XuMuueckue ypaBHeHUs. Kinaccudukaus XuMU4ecKux peakuui
(coenuHeHuUs1, pa3ioOKEHUS, 3aMEIIICHHs], OOMEHA).

Xumuueckuit 3xcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYy/10H, MmpaBuiamMu paboThl B J1abopaTOpuu M HpuéMamMu
oOpartieHusi ¢ nabopaTopHbIM 000OpYyAOBaHHEM, U3y4YE€HHE U ONucaHue (U3NYECKUX CBONCTB
00pa3IoB HEOPraHUIECKUX BEIIECTB, HAOIOIeHNE (PU3MUSCKUX (IIJIaBJICHUE BOCKA, TASTHHE JIbIA,
pacThpaHue caxapa B CTYIIKe, KUTMIEHHE U KOHJCHCAIUsS BOJbI) U XMMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHNUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mela C KMCIOTOMN) sIBJICHUH, HAaOI01eHIE
U ONHUCAaHWE TPU3HAKOB TMPOTEKAHUS XUMHYECKHX peakuuid (pas3jiokeHue caxapa,
B3alMO/JICIICTBUE CEPHOM KHUCIIOTHI C XJIOpUAOM Oapus, pasnoxenue ruapokcuaa meau (II) mpu
HarpeBaHuH, B3aMMOJEIiCTBHE jkene3a ¢ pactBopoMm conu menu (II), msydenme cmocoOoB
pasfesieHus cMeceil: ¢ IOMOIIbI0 MarHuTa, (UIbTPOBaHME, BbIIApUBAHUE, AMCTUIUISALINS,
xpomarorpagusi, MpOBEJICHHE OYUCTKH TOBApEHHOW CONM, HaOJIOJEHHEe |  OIMCaHHe
pe3yNbTaTOB TPOBEAEHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHE
MojieTiel MOJIEeKyY (IIapOCTEPIKHEBBIX ).

Baskneiue npeacraBuTe I HEOPraHUYeCKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — 31eMEHT U MPOCTOE BELIECTBO.
Haxoxxnenue xucnoposa B mpupoje, puzndeckue 1 XMMUYECKHe CBOWCTBA (PeaklUu TOpeHHs ).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOMy4deHMs] KHCIOpoAa B JadopaTopuu |
npoMbIIeHHOCTH. KpyroBopoT kuciopona B npupojie. O30H — amnoTponHas Moaudukanus
KHCIIOpO/Ia.

TennoBoil 3¢h¢exkT XUMUUECKOM peakuuu, TEePMOXMMUYECKHE YpaBHEHHS, 3K30- H
SHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: Yrojib W METaH. 3arpsi3HEHUE BO3/AyXa, YCHIIEHHE
MApHUKOBOTO P deKTa, pa3pylIeHHe 030HOBOIO CIIOSI.

Bonopon — nsnemMeHT M mpocroe BemecTBO. HaxoxaeHue Bomopoda B IPHUPOIE,
¢bu3nveckre 1 XMMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KucioTsl u comu.

MonsipHblii 006EM Ta30B. Pacd€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnueckue cBoWcTBa BOAbl. Boma kak pactBopurens. PactBopbl. HacelmeHHble n
HEHACBILIEHHBIE pPacTBOpPHI. PacTBOpUMOCTH BellecTB B Bojae. MaccoBas 10l BELECTBA B
pactBope. XUMHYECKHE CBOMCTBA BOAbl. OCHOBaHMSA. POJIb pacTBOpPOB B NMPHUPOJAE U B JKU3HHU
yenoBeka. KpyroBopoT Boasl B IpHpoje. 3arps3HEHHE NpUpOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOI.

Knaccudukanus Heopranmueckux coenuHeHnid. Oxcuabl. Knmaccudukaiuss OKCHIOB:
coJieoOpasyroriue (OCHOBHBIE, KUCTIOTHBIC, aM(OTEpHBIC) U HecosieoOpazytonue. HomeHknatypa
okcuoB. dusnueckre 1 XMMUUYECKHE CBOMCTBA OKCUAOB. [loyueHne okcuaos.



OcHoBanus. Knaccudukaruss OcHOBaHMI: MIENOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuii. ®PU3MYECKHME U XUMHUYECKUE CBOMCTBA OocHOoBaHui. [lomyuyenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa xucior. @uandeckue U XUMHUYECKHE
cBoicTBa KUCIOT. Pan akruBHoctn metaiioB H. H. bekerosa. [lomyuenue kucinor.

Comu. Homenkiarypa coseil. duszndeckue U XuMudeckue cBoiictBa cotieid. [lomydyenue
COJIEH.

['eneTnueckast CBA3b MEXIY KJIacCaMU HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPE/CIICHUE CONEPKaHUs KHCIOpOaa B BO3AyXe, MOJyYCHHUE, COOMpaHue,
pacrno3HaBaHHe M H3y4YE€HHE CBOWCTB KHCIIOpOJAa, HAONIOACHHE B3aMMOJECHUCTBHUS BEILECTB C
KHUCJIOPOJIOM M YCJIOBHSI BOSHUKHOBEHUSI U MpPEKpalleHusi ropeHus (moxkapa), 03HaKOMJIEHHUE C
oOpa3laMi OKCHJOB M OIMCAHUE HUX CBOWCTB, IMOJy4YeHHE, COOHMpaHUE, pPaclo3HABAaHUE U
U3y4EHHE CBOMICTB BOJOpoJa (ropeHue), B3auMoJeiicTBUE Bojopona c¢ okcugoMm Mmeau (II)
(BO3MOXKHO HMCMOJb30BaHUE BUIEOMATEPUATIOB), HaOMI0AeHHE 00pa3lloB BEUIECTB KOJIMYECTBOM
1 momnb, uccnegoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMUHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENENEHHONM MACcCOBOM J10JIell PacTBOPEHHOrO BELIECTBA,
B3aUMOJICHCTBHME BOABI C MeTa/NIaMU (HATPUEM M KajbllieM) (BO3MOKHO HCIIOIb30BAHNE
BUJICOMATEPHAIIOB), UCCIENOBaHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIt0/ICHNe M3MEHCHHSI OKPACKU HWHIUKATOPOB B PACTBOpAX KHCIOT W IIEIOYCH, M3ydeHUE
B3aumoeiictBus okcuga Meau (II) ¢ pacTBopoM cepHOM KHUCIOTBHI, KUCIOT C METaJUIaMH,
peaKkuuii HEUTpaau3aluu, IOJIYYCHHE HEPAaCTBOPHUMBIX OCHOBAHHWM, BBITECHEHHE OJHOIO
MeTaJula IpyTruM U3 PacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 Teme «BaxHeinmme
KJIACChI HEOPTaHUYECKUX COCTMHEHUID.

IMepuoguueckuii 3akoH u Ilepuoauveckass cucremMa XMMHYecKUX jaemenToB [I. W.
MenpeneeBa. Ctpoenne aToMOB. XuUMu4ecKkas CBsi3b. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIEC
peakuumn

[lepBple TOMBITKM KiIaccU(UKAIIMK XUMHYECKUX dJIeMeHTOB. lloHATne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMETbHBIE METAILIBI, TAJOTE€HbI, HHEPTHHIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3zyoT aM(pOTepHBbIE OKCHIBI U TUAPOKCUIBI.

[lepnonnueckuit 3akoH. Ilepuogmyeckas cucremMa xumudeckux odnemeHtoB J[. .
MenneneeBa. KopoTkomepuonnas u mHHomepuonHas (opmbel Ilepuoanueckoit cuctembl
xumuueckux snemeHToB J[. M. MenaeneeBa. Ilepuoast m rpynnbl. PU3WYECKUN CMBICIH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEepUOAa U TPYIIIbI AJIE€MEHTA.

Crpoenne aromoB. CocraB aromMHbIX saep. HM3oromsl. Onektponsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMHUUYECKUX dJeMEeHTOB llepuoanueckoil cucTeMsl
. . MeHnneneeBa. XapakKTepUCTUKAa XHUMHUYECKOTO JJIEMEHTA [0 €ro TOJIOKEHHIO B
ITepnonnueckoii cucreme /1. 1. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnyca aTOMOB XUMHYECKUX DJIEMEHTOB, METAJIUTMYECKUX U
HEMETaJUTMYECKUX CBOMCTB MO TPYIINaM U MEepUOaMm.

3navenne [leprognyeckoro 3akoHa u [lepronnyueckoit CHCTEMbI XUMHYECKUX JIEMEHTOB
JUISl pa3BUTUA HayKy U NpakTUKU. J1. V1. MeHaeneeB — y4€HbIN U TpaXk1aHMH.

Xumuyeckass  CBA3b. KoBanienTHas (momnsipHas u HETIOJISIpHAs ) CBS3b.
DNEeKTPOOTPUIIATETFHOCTh XUMHYECKUX AIeMEHTOB. MIOHHAs CBSI3b.

Crenenp  okucieHuss. OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iporeccs
OKHCJICHUS U BOCCTAHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

M3ydeHrue oOpas3lloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMMOJICHCTBHE THIAPOKCHIIA
LMHKA C pacTBOpaMU KHUCIOT W IIEJI0Yel, MPOBEACHUE OIbBITOB, WILIIOCTPUPYIOMINX MPUMEPHI
OKHCIIUTETHFHO-BOCCTAHOBUTEIBHBIX PeaKiuid (TOpEeHUE, PeaKIuu pPa3I0KEHUs, COCTUHECHHS ).



Meostcnpeomemnwie ceéa3u

Peanuzanus MeXNpPEeAMETHBIX CBA3CH MPU M3YYEHHH XMMHMH B 8 KIIACCE OCYILECTBIISICTCA
Yyepe3 UCIONb30BaHUE Kak OOIMIMX ECTeCTBEHHO-HAYYHBIX TOHSATHHA, TaKk U  IOHSITHH,
SABJIAIOIINXCS. CACTEMHBIMU U1l OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAyYHBIC TOHATHA: HAy4HbIM (akT, THIIOTE3a, TEOpHUs, 3aKOH,
aHalu3, CHHTE3,  Kiaccu(uKauus,  INEpUOJUYHOCTD, HaOro1eHue, HKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHNUE, MOJIEIb, SBJICHUE.

@usuka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIWJ, W30TOIIbI,
PalMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKHI 3aps], BEIIECTBO, TeN0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEJIMYMHBI, €AUHUIBI U3MEPEHMs, KOCMOC, IJIAHETHI,
3BE361, ComHILe.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE MOPOAbI, IIOJE3HbIC
HCKOIIAEMBbI€, TOILJIMBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo u XuMH4YecKasi peakuusi

[lepnonnueckuit 3akoH. Ilepmogmueckas cucrema XuMHuYeckux odnemeHtoB [[. U.
MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPDHOCTHM B M3MEHEHMM CBOMCTB XHMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX NEPUOIOB, Kallks, KaJbliUd M MX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHHUEM 3JIEMEHTOB B [leproauueckoii CuCTeEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBA3H. THUIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOWCTB BEUIECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKM M BUAA XUMHUYECKOU
CBSI3HU.

Knaccupukanus M HOMEHKJIaTypa HEOPraHWYECKMX BEIECTB. XUMHUYECKHUE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIAaCCaM HEOPraHMYECKUX COEIMHEHUMN, FeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BELIECCTB.

Knaccuukanus XMMUYECKUX PEaKUUi 10 Pa3IMYHBIM NpU3HaKaM (TI0 YHCIY U COCTaBy
YUacTBYIOIIMX B pEaklUU BELIECTB, MO TEIIOBOMY 3((eKTy, MO H3MEHEHHIO CTeneHen
OKHUCJIEHUS XMMHUYECKUX DJIEMEHTOB, MO OOpPAaTHMOCTH, MO YYacTHUIO KaTajau3aTopa). JK30- U
9HAOTEPMHUUYECKNE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonste o ckopoctu xumuyeckoi peakuuu. ITonstue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakiusax. [IoHATHE O TOMOreHHBIX M TE€TEpOreHHBIX peakuusax. [lonsatue o
karanu3e. lloHatne o xumuueckoM paBHOBecuU. @DakTOphl, BIMSIONIME Ha CKOPOCTb
XMMHUYECKON PEAKINH U MOJI0)KEHNE XUMUYECKOTO PABHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, JJIEKTPOHHBIN OalaHC OKUCIHUTEIbHO-
BOCCTAHOBUTENNBHON peakuuu. COCTaBIEHUE YpPaBHEHHUH OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuuil ¢ UCIOIb30BaHUEM METO0/1a AJIEKTPOHHOIO OaiaHca.

Teopus 2IEKTPOIUTHUECKON TUCCOLMALUU. DJIEKTPOJIUTEI U HEJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHH3M JUCCOLMAIMM BELIECTB C Pa3MYHBIMU BUAAMHU XHMHYECKON CBS3H.
Crenenp qucconuanu. CUIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakiiun monHoro oomeHa. YClI0BHS MPOTEKAHMS PEAKIM MOHHOTO OOMEHaA, MOJHBIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBA KHUCJIOT, OCHOBAaHUM U COJIEH B CBETE
Mpe/CcTaBlIeHU 00 3JIEKTPOIUTHYECKON auccouuanuu. KauecTBeHHBbIE peaklMU Ha HOHBI.
[TonsiTue o runponuse conen.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENISIMHU KPUCTANIMYECKHX PEIETOK HEOPraHWYeCKHX BELIECTB —
METAJUIOB M HeMeTauloB (rpadura M anmasa), CIOXKHBIX BELIECTB (XJIOpUAA HaTpHs),
UCCIIEIOBAaHNE 3aBHCHUMOCTH CKOPOCTHM XHMHUYECKOW pPEaKIMH OT BO3JCHCTBHUS pa3IHMUHbIX
(bakTOpOB, HCCIEIOBaHUE DJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, Mpolecca IUCCOLMALNT
KHCJIOT, I1eJo4Yeil U coneil (BO3MOXKHO HCIOJB30BaHUE BHJIEO MAaTE€pPHANIOB), MPOBEICHUE



OIBITOB, WITIOCTPUPYIOIIUX NMPU3HAKU MPOTEKaHUs peakIuii MOHHOro oOMeHa (oOpa3zoBaHue
ocaJka, BblIelieHHe ra3a, oOpa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIMUN (FOpEeHUE, PEeaklHUU pasoKEHUs, COECIUHEHUs),
pacrno3HaBaHHE€ HEOPraHMYECKMX BELIECTB C IOMOIIbI0 KAaYECTBEHHBIX pEaKIMi Ha HOHBHI,
pellIeHre YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 X cOeIUHEHUS

OOmast xapakrepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHbIC
crenenn okucieHus. CTpoeHne M (PU3MYECKHE CBOWCTBA IMPOCTHIX BELIECTB — TaJIOT€HOB.
XUMHUYECKHE CBOWCTBA Ha NpUMEpe XJopa (B3aUMOAEHUCTBHE C METAJUIAMH, HEMETAJUIAMH,
mienoyamu).  XsopoBogopon. ConsHas KHCIOTa, XWMHUYECKHE CBOMCTBA, IMOJIyYEHUE,
IIpUMEHEHHUE. [[eficTBHE XI0pa U XJIOPOBOAOPOIAa HA OPraHU3M 4YeoBeKa. BaxxHenmme XIopubl
U UX HaXO0XJIEHUE B IPUPO/IE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpymmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue U (U3MUECKHE CBOICTBA NMPOCTHIX BEUIECTB —
KHCJIOPOAa M cepbl. AJJIOTPONHBIE MOAU(DUKAIIMN KUCIOPOAa M Cepbl. XMMHUYECKHE CBOWMCTBA
ceppl. CepoBojopon, cTpoeHHe, (U3MUecKHe U XUMUYeckue cBOHCTBAa. OKCHABI cepbl Kak
MPECTaBUTENN KUCIOTHBIX OKCHIOB. CepHast KHCIOTa, (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(obmue kak MpencTaBUTENsl Kjacca KHUCIOT U cHeluduyeckue). XUMUYECKHE pPeakKlHu,
JeKallie B OCHOBE IPOMBINUICEHHOTO CIOco0a IMONydeHHs] CEpHOW KUCIOTHL. [IprmeneHue
cepHOil kucioTel. Conu cepHON KHCIOTHI, KAUeCTBEHHAs peakius Ha cyibdar-uoH. Haxoxnenue
ceppl U €€ COoeNMHEHUH B mpupoje. XHUMUYECKOE 3arpsi3HEHUE OKpY’Kalollell cpebl
COCIMHEHUSIMHU cepbl (KUCIOTHBIE IO, 3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLECHUSI.

OO6miass xapakrepucTtuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHsS. A30T, paclpocTpaHEeHHE B Tpupoae, (QHU3UYECKue u
XUMHUYecKue cBorcTBa. KpyroBopot a3zora B mpupojae. AMMUAK, ero GU3NYECKUE U XUMUYECKHE
CBOWCTBa, MoyryueHne u npumenenue. Coian aMMOHHSA, UX (PU3HMUECKUE M XUMHUECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakius Ha MOHbI aMMOHMs. A30THas KHUCIIOTa, €€ IOJIy4eHHE,
¢uznueckne M XUMHUYECKHE CBOMCTBa (00IIMe Kak TMpeAcTaBUTENs Kilacca KUCIOT U
cneunpuyeckue). Mcnoab3oBaHWe HHUTPATOB M COJIEH aMMOHMS B KauyecTBE MHHEPAIbHBIX
ynoOpeHuit. XUMHUUECKOe 3arpsi3HEHUE OKPYIKAIOIIEeH Cpebl COSAMHEHUIMH a30Ta (KUCIOTHBIE
JIOXK/IM, 3arpsi3HEHHE BO3]yXa, MOYBBI M BOJOEMOB). Pochop, anaoTpomHbIe MOAUPHUKAINN
¢docdopa, dpuznueckue u xummuueckue cporictsa. Oxcun docdopa (V) u dochopnas kucnora,
¢usnyeckue M XUMHUYECKHE CBOMCTBa, mnoiydyeHue. lcmonb3oBanue ¢QocdaroB B KauecTBe
MUHEPAJIbHBIX Y100pEHUIA.

OOmast xapakrepuctuka 31eMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENICHU OKUCIEHHs. YTJIepo[, alIOTPOIHbIe MOAU(DUKALINY, paclipOCTpaHEHHUE B
npupojie, puznueckre U XuMUUIECKre cBorcTBa. Aacopoius. KpyroBopotT yriepona B mpupo/ie.
Oxcuapl yraepona, UX pU3N4ecKue U XUMHUECKUE CBOICTBA, AEHCTBHE Ha )KUBbIE OPraHU3MBbI,
MOJTyYeHUEe U MPUMEHEHHE. DKOJIOTHYECKHE MPOoOJIeMBbl, CBA3aHHBIE C OKcuoM yriepona (IV),
TUIOTE3a III00aJbHOIO MOTEIUICHUs KJIMMaTa, MapHUKOBBIA A(PQeKT. YTonbHas KUCIOTa U €€
CONM, MX (U3MYEeCKHMe M XMMHYECKHE CBOMCTBa, MOJydyeHHEe U mnpuMmeHeHue. KauecTBeHHas
peakimss Ha  KapOoHaT-uoHbl.  Mcmonb3oBanue KapOOHaToB B OBITY,  MEAMIIMHE,
MIPOMBIIIJIEHHOCTH M CETbCKOM XO3SHCTBE.

IlepBoHauabHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COCIMHEHMSX YIiepoja
(MeraH, 5TaH, JTWJIEH, alleTUJICH, STaHOJ, IJIMIEPUH, YKCycHass Kuciota). Ilpuponnsie
UCTOYHHUKH YTJIEBOJOPOJOB (yrojib, HMPUPOIHBIN Ta3, He(Th), MPOAYKTHI HUX IepepaboTKH
(6eH3uH), X POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHsATHE 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX:
KHupax, Oenkax, YIrJeBoJaXx — M HMX pOJIM B KU3HM 4eJoBeKa. MaTepHalbHOE €JUHCTBO
OpPraHMYECKUX U HEOPTaHUUECKUX COSAMHEHUN.



Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MONY4YCHHE W TNPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mnpenacraBieHus o0 okxcuae kpemuus (IV) u
KpeMHUEeBOU kuciote. CHIIMKATHI, X UCTIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxHeime
CTpOMTENIbHbIE MaTepHalbl: KepaMuKa, CTEeKJIO, IIeMeHT, OeToH, kene300eroH. IIpoGiembl
0€30IMacCHOTO MCTOIH30BAHUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3I[OB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI, IPOBEICHUE
KAueCTBEHHBIX PEaKIUi Ha XJIOPUI-MOHBI U HAOIIOJCHHE MPU3HAKOB UX MPOTEKAHMS, OIBITHI,
oTpaxkarmue (QU3MYECKUe M XUMUYECKHE CBOWCTBA TaJOTCHOB M UX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHANIOB), O3HAKOMJIEHHE C OOpa3liaMu XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu cepbl W €€ COeAMHEHUSMH (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEpHANIOB), HaOMIOJeHHE TMpolecca OO0yrIMBaHHMs — caxapa TMOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, M3yYCHUE XMMUYECKUX CBOWCTB Pa30aBICHHON CEpHOM
KHCIIOTBI, IPOBEJICHHE KAYeCTBEHHON peakiuu Ha Cyib(aT-uoH M HaOIIoJeHue Ipu3Haka eé
POTEKaHHs, O3HAKOMJICHHE C (PU3NYECKMMHU CBOWCTBAMH a30Ta, gochopa M MX COCAMHEHUI
(BO3MOKHO HCIIOJB30BaHUE BUACOMATEpUaioB), oOpa3laMu a30THBIX U (HOcPOpHBIX yI00pEeHMIA,
nojlyyeHue, coOupaHue, pacrmo3HaBaHHME U U3YYEHHWE CBOWCTB aMMHUaKa, IPOBEICHUE
KAueCTBEHHBIX pEaKIuil Ha HOH aMMOHUA M ¢docdaT-uOH U HU3Y4YCHHE MPU3HAKOB HX
MIPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIOTBHI C MEIbI0 (BO3MOXKHO
WCIOJIb30BaHUE BHJIEOMATEPUANIOB), U3YyUYECHHE MOJENel KpPUCTATMYECKUX PEeHI€TOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIJIGHHE C IPOLECCOM aacopOIMM pacTBOPEHHBIX BEUIECTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM IMPOTHBOrasa, MojiyueHue, COOMpaHue, pacro3HaBaHue
Y U3yYEHHE CBOWMCTB YTJICKUCIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX peakIuil Ha KapOoHAT U
CWIMKAT-MOHbl M HW3Y4YEHUE MPU3HAKOB HUX NPOTEKaHUs, O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKATHON TMPOMBIIUJICHHOCTH, PEIIEHUE SKCIEPUMEHTANBHBIX 3a7au 1o Teme «BaxHeimme
HEMETAJUIbl U UX COCUHEHUSD.

MeTa/uibl M UX COETUHEHUS

OO6miast XapakTepUCTHKA XUMHUYECKMX OJEMEHTOB — METAUIOB HAa OCHOBAaHUU WX
nonoxenus B [lepuoanueckoil cucteme xuMmuueckux 3nemMenToB J[. V1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTauimdeckasi CBS3b W MeETa/UIMYecKas KPUCTaIMYecKast
peméTKa. DJEKTPOXUMUYECKUNA pAJl HANpsHKEHUW MeTasioB. Du3nueckrue M XUMHUYECKUE
cBoiicTBa MeTaiutoB. OOmKe crnocoObl moydeHus: MeTayiioB. [loHATHE O KOPPO3WH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHHE B OBITY U MMPOMBIIIJICHHOCTH.

[{enouHble MeTAIIBL: TIOJIOKEHUE B [lepuoanueckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpO€HHE MX aTOMOB, HaxoXJeHWE B mpupojae. Ousnveckne U XUMUUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUBI HATPHs U Kanusi. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COSIUHEHUH.

[llemoyHO3EMENBHBIE METAJUIBI MArHUM W Kajbluii: nonoxkeHue B Ilepuonnueckon
cucreme xumuueckux snemeHToB [[. M. MenpeneeBa, CTpoeHHME WX aTOMOB, HAXOXIEHHUE B
npupojie. Pusnueckue U XMMUYECKHE CBOMCTBA MarHus W Kajablusa. BaxHeilme coequHeHuUs
Kanbus (OKCUJ, TUAPOKCUI, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B llepuoamueckoil cucteme xumudeckux snemeHtoB J[. U.
MenpneneeBa, CTpOCHHE aTOMa, HaxOXKJeHUE B mpupoje. Ouznueckne 1 XUMMHUIECKHE CBOWCTBA
amoMuHMS. AM(OTEpHBIE CBONCTBA OKCH/A M TUAPOKCUIA aTIOMUHUS.

Kenezo: mnonoxenune B Ilepumomnueckoit cucrteme xumuueckux osiemeHtoB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaXOXJeHUE B mpupoje. Pu3nueckue U XUMMUYECKHUE CBOWCTBA
xeneza. Oxkcuasl, ruapokeuabl u conu sxkenesa (II) u xeneza (III), ux cocras, cBoiicTBa U
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

10



O3HAKOMJIGHHE ¢ OOpa3llaMd METalIOB W CIUIAaBOB, WX (IU3UYECKHMMH CBOWCTBAMH,
U3YyYEHHUE Pe3yJIbTaTOB KOPPO3MHM METAJIOB (BO3MOYKHO MHCIOJIB30BAaHHWE BUEOMATEPHAIIOB),
0CcOOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KAIbLUs U HATPHUS C BOJIOH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIIEZIOBAHUE CBOWCTB ECTKOM BOBI, Ipollecca TOpPEeHMs JKene3a B
KHCIIOpOZi€  (BO3MOXHO  MCIOJb30BAaHUE  BMJIEOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX peaKlUil Ha MOHbI: MarHus, KaJblus, alOMUHMS, LUHKA, xene3a (II) u xxenesa
(III), memu (II), HabmrogeHrEe U ONMMCAHME MPOIIECCOB OKpAIIMBAHUS IUIAMEHM MOHAMHU HATpHS,
KaJausl M Kaibliusg (BO3MOXHO HCIOJIB30BAHME BHUJEOMATEpPHAIIOB), UCCIEA0BaHHE aM(OTEPHBIX
CBOMCTB I'MJIPOKCHJIa AJIIOMUHUS U THJIPOKCHJIA LIMHKA, PELIEHHE IKCIEPUMEHTAIbHBIX 3aJa4 110
TeMe «BakHele MeTasulbl U UX COCAUHECHUSD.

XuMHUS ¥ OKPYXKAOIIAS cpeaa

BemecTBa n MaTepuainsl B IOBCEIHEBHOM XU3HU 4elIOBEKa. be3omacHoe UCIoab30BaHuE
BEIIECTB M XUMHUECKUX peakuuid B ObiTy. IlepBas momommp Npu XUMHYECKHX OXKOTrax M
OTpaBJICHHUSX.

XHUMHYECKOE 3arpsi3HEHUE OKpYXKarolle cpeapl (IpeaesibHas J0INyCTUMas KOHLIEHTpalus
Beulects, gainee — [1JIK). Posib xumMuu B perieHnn 3K0I0rH4ecKuX npooiem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIJIaBbl METAJIOB, IIOJIMMEPHbIE MaTepHAaIbl).

Meoswcnpeomemmnuwie céa3u

Peanuszanus MeXNpeaAMETHBIX CBS3€H MpU M3YYEHUHU XUMHH B 9 Kilacce OCYILECTBIISIETCS
yepe3 UCIOIb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHHM, Tak U  IOHSTHH,
SIBJIFOILMXCS] CHCTEMHBIMM JUJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OO01e ecTeCTBEHHO-HAY4YHbIE MOHSATHS: Hay4yHbIH (hakT, TUIOTE3a, 3aKOH, TeOopus,
aHaJINW3,  CHUHTE3,  Kiaccupukauus,  MEPUOJUYHOCTb, HAOJIOJEHUE,  SKCIEPUMEHT,
MO/JICJINPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBINA 3P PEKT, TEXHOTIOTHsI, MATEPHAIIBL.
®usuka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIHJ, H30TOIbI,
paZMOaKTUBHOCTb, MOJIEKYJA, DJEKTPUYECKUM 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BELIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTaJUIMYECKas peHE€TKa, CIjaBbl, (U3UYECKHE BEJIWYHMHBI,
€IMHULIBI U3MEPEHUs, KOCMUYECKOE ITPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, CoHLIE.

buonorus: ¢portocunTes, aApixanue, 6uochepa, IKocUCTEMa, MUHEPATIbHBIE Y100pEeHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MuHEpasibl, TOPHBIE TIOPOABI, IOJIE3HBIE
HCKOIAaeMbl€, TOILJIMBO, BOJAHbBIE PECYPCHI.
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3.IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PEe3yJIbTAaThl OCBOCHMS IPOrPAaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0J1¢ 00YUYeHHS] XMMHUH B €JMHCTBE YUYEOHON U BOCIUTATENIbLHOMN JESTEIbHOCTU B
COOTBETCTBUM C  TPAAWIMOHHBIMH  POCCHHCKHMHU  COIMOKYJIBTYPHBIMH M  JTyXOBHO-
HPAaBCTBEHHBIMU I[CHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMHU IOBEIEHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMAIN3AIIUHN 00yYaIOIINXCSl.

JIM4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYArOMIMXCS PYKOBOJICTBOBATHCA
CHUCTEMOM TNO3WUTUBHBIX I[EHHOCTHBIX OPUEHTALIMM M PACIIUPEHUE OIbITA JEATEILHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpUOTHYECKOTO0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJIeINI0, TIOHMMAHMs 3HAYCHHsS XUMHYECKOW HAyKH B JKH3HU COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGPOpMAIUeil 0 MepeoBbIX TOCTHKEHUSX U OTKPBITHIX
MUPOBOM M OTEYECTBEHHOW XWMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE
MUpa U 00IIeCTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MIPEJICTABJICHHUS] O COLMAIbHBIX HOPMAax M MpaBUaX MEXKIWYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B 00LIECTBEHHO 10JIE3HOM,
y4eOHOUCCIeI0BATEIbCKOM, TBOPUYECKOM M JAPYruX BHUAAX MACSITENbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOi COBMECTHOM JEATEIbHOCTH NIPU BHIIIOJIHEHUH YY€OHBIX, TO3HABATEIBHBIX 3a7ad,
BBITIOTHEHUM XUMHUYECKHX HKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOILM B Ipoliecce ITOM yueOHOW IesTeIbHOCTH, FOTOBHOCTU
OLICHUBATh CBOE TIOBEJEHHWE U TIOCTYNKH CBOMX TOBApHUIIEH C MO3UIMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCJIECTBUIN IOCTYIKOB;

3) HeHHOCTH HAYYHOTI'0 O3HAHMA:

MHPOBO33PEHUYECKHE  MPEJCTaBICHUS O  BEIIECTBE U  XUMHYECKOW  peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABISIOIIME OCHOBY MJIS
MOHWUMAHMUS  CYINIHOCTH HAyYHOW KapTHHBI MHUpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aMMOCBA3SIX YEIOBEKa C MPUPOTHOM CPeoid, O posu
XUMUU B MO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAMpaBJICHHbIE HAa TOJYyYEHUE HOBBIX 3HAHHHM MO XUMHH,
HeoOXoauMble Jisi OOBSICHEHHsS HAOMI0JaeMbIX IIPOLIECCOB WU SIBICHUN, I03HABATEIbHOM,
MH(OPMAIIMOHHON U YUTATENbCKON KYIBTYphI, B TOM YKCJIE HABBIKOB CAMOCTOSITENIbHOIN pabOThI
C y4eOHBIMH TEKCTaMHW, CIIPABOYHOH JUTEPATYpPOU, MOCTYIMHBIMH TEXHHYECKUMHU CPEACTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

MHTEpEeC K OOY4YEHMIO M IMO3HAHUIO, JIOOO3HATEIbHOCTb, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, IPOEKTHONH M UCCIIEI0BATEIbCKON JEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH W YPOBHS OOy4YCHHS B JaTbHEHIIIEM;

4) popMHPOBAHUSA KYJbTYPbI 310POBbS:

OCO3HAaHWE€ IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKH Ha 3JI0pOBBIM 00pa3 >KM3HH, OCO3HAHUE IOCIEACTBHI W HEMPUSTHE BPEIHBIX
MpUBBIYEK (YMOTpeOJIeHUsT aJlKOroJisl, HApPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOIIOACHHUS
MpaBmwI 0€30MacHOCTH TpU OOpAIIeHHH C XMMHYECKUMH BEIIECTBAMHU B OBITY U pPEalbHOM
KU3HU;

5) Tpy10BOr0 BOCIIUTAHMSA:

MHTEPEC K MPAKTHIECKOMY U3YYCHUIO Tpodeccuil U TpyJa pa3iuyHOrO poja, YBaXKeHHE K
TPyAy U pe3yiabTaTaMm TPYIOBOW NEATEIHHOCTH, B TOM YHUCIIC Ha OCHOBE MPHUMEHECHUS
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NPEIMETHBIX 3HAaHUM 1O XHMMHH, OCO3HAHHBIM BBHIOOP MHIUBUAYAJbHONW TPaeKTOPUH
IPOAOIDKEHHUsT 00pa30BaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMHHU,
OOIIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, yCHEemHoW MpodecCHOHANBHONW JEsTeIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHUH, TOTOBHOCTb aJallTHPOBATHCS B IPOPECCHOHATIBHOI cpele;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY >KU3HU Ha 3eMiie,
OCHOBE €€ CYIIECTBOBaHHMs, MOHMMAaHHE LIEHHOCTH 3/J0pOBOr0 M 0E30MacHOr0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (HU3MUECKOMY M IICUXHUYECKOMY 3/I0pOBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPaBMI 0€30IacHOTO TIOBEACHHUS MPH paboTe ¢ BELIECTBAMH,
a TaKKe B CUTYalUAX, YTPOXKAIOIIMX 3J0POBbIO U KU3HU JIFOIEH;

CMOCOOHOCTH TPUMEHATh 3HAHUS, IMOJydaeMble NMPU H3YyYECHHH XHMHH, JJISl PEIICHHS
3a/1a4, CBSI3aHHBIX C OKPYXKaOLIeW NIPUPOJHON CPENOH, IS MOBBIILEHUS YPOBHS YKOJIOTMYECKON
KYJIbTYpBI, OCO3HAHHSI ITI00AJBHOTO XapakTepa 3KOJOTHMYECKUX MPOOJIeM M MyTel WX pelieHus
IIOCPEACTBOM METOJOB XMMHH, dKOJIOTHYECKOIO MBIIIJICHNS, YMEHUS PYKOBOACTBOBATLCSA UM B
[I03HABATEJIbHOW, KOMMYHHKAaTUBHON U COLIMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pE3yJIbTATOB BBIACISIOT 3HAUYMMBIC IS (POPMHUPOBAHUS
MHUPOBO33pEHUS OOIlEHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHLUI, TMIIOTe3a, (aKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HCIONb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
IpeaMeTax U MO3BOJIAIOT HAa OCHOBE 3HAHUI U3 3TUX MPEeaIMETOB (OPMHUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAayYHOW KapTHHE MHUpA, U YHHUBEPCAJbHBIC y4eOHbBIE NeHCTBHA (TIO3HABATEIbHBIE,
KOMMYHUKATHBHbBIE, PEryJSATUBHBIE), KOTOpble 0OecrnednBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHHUIO U OCYIIECTBICHUIO YUEOHOHN AESITEIbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eICTBHA

Ba3zoBble Jloru4eckue AeicTBus:

YMEHMSI HCIOJB30BaTh IPUEMBI JIOTUYECKOTO MBIIUICHUSI IPU OCBOEHUM 3HAHMMN:
pacKpblBaTh CMBICI XUMHUYECKMX TOHATUN (BBIACNATH MX XapaKTepHblE  IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMH MOHSATHSAMH), UCIOIb30BaTh MOHATUS I OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJIEHWM, BHIOMpPATh OCHOBAHHWS M KpPUTEPUU I KIACCHU(PUKALUU
XUMUYECKUX BELIECTB U XUMHUUYECKUX PEAKLUN, YCTAHABIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3U
MeX/1y 00BEKTaMU U3YUYEeHHMsI, CTPOUTD JIOTUYECKHE PACCY KICHUS (MHyKTUBHBIE, 1E€AyKTUBHBIE,
10 QHAJIOTUH ), JeTIaTh BBIBOJIBI M 3aKJIFOUECHHUS;

yMEHHE MPUMEHATH B MPOILECCE MO3HAHUS MOHATUA (IPEIMETHbIE U METaNpEJAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENM, MCIIOJIb3yeMble B XHMHH, MPEoOpa30OBbIBATh IIMPOKO
MPUMEHSIEMbIE B XMMHH MOJIE€TIbHBIE MPEICTABICHNUS — XUMHUYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XUMHYeckas QopMylna M YypaBHEHHE XHMMHUYECKOH peaklMu — TMpH pelieHud ydeOHo-
[TIO3HABATEJIBHBIX 334a4, C YYETOM OTUX MOJENIbHBIX IPEACTABICHUN BBLIBIATH H
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHMX BEIIECTB U
XUMHUYECKUX PEAKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJCTBEHHBIE CBA3H U
MIPOTUBOPEYUS B U3YYAEMBIX IIPOLIECCAX U SABIICHUSX.

Ba3oBble uccienoBare/bCKue AeiCTBHA:

YMEHHUE MCIOJb30BaTh IOCTABIECHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IIO3HAHUSA, a
TaKkkK€ B KauyecTBE OCHOBBI JUIsi (OPMHpPOBAHHUS THIOTE3bl IO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3ALMU U TPOBEIECHUI0 YYEHHUYECKUX
HKCHEPUMEHTOB, YMEHHE Ha0JII01aTh 32 X0/10M IPOIIecca, CaMOCTOSITEIbHO TPOrHO3UPOBATH €T0
pe3ynbTatr, GopMynupoBaTh OOOOLIEHUS W BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEIOBAHMSI, COCTABIATh OTUYET O POJIETaHHON padoTe.

Padora ¢ undopmanmeii:

13



yMEHHUE BBIOUPATh, aHAJTU3UPOBATh U UHTEPIIPETUPOBATh HH(DOPMAITUIO PA3TUYHBIX BUIOB
1 (opM MpencTaBICHHUs, MOTyYaeMyIO U3 Pa3HbIX HCTOYHUKOB (HAYyYHO-MOMYJIsIpHAs JTUTepaTypa
XMMHAYECKOTO COJEp)KaHMs, CIpaBOYHBbIE IMocodus, pecypchl HHTepHeTa), KpUTHYECKU
OLICHUBATh MIPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

yMEHHUE MPUMEHATH PAa3IMUHbIE METO/IbI U 3aIPOCHI IIPU MTOUCKE B 0TOOpE MH(OPMAIHH U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAMMBIX JJISl BBIMOJIHEHHS YY€OHBIX U TIO3HABATEIILHBIX 33/1a4
onpeAenéHHOro THMA, MPUOOpPETeHHE OmbITa B 00JacTH HCMOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIBTYpPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IMUHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMAJbHYIO (OpMy MpeacTaBICHUS
uHbOpMAlMM M WUIIOCTPUPOBATh pELIacMble 3aJaud HECIOXHBIMH CXEMaMH, AHarpaMMaMH,
npyrumMu (popmamu rpaduKy U UX KOMOMHAITUSMU;

yMEHHE HUCIOJB30BaTh U aHAIM3UPOBATh B Ipolecce y4eOHOM U HccieloBaTeNbCKON
JESITeIbHOCTH WH(POPMAIIHMIO O BIMSIHUHU MPOMBIIUIEHHOCTH, CEJIBCKOT0 X0341CTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKarole MPUPOIHON CPeIbl.

KoMmyHukaTHBHBIC yHHBepcaibHble y4eOHbIe 1efiCTBUSA:

YMEHHUS 3a/laBaTh BOINpOCHl (B XojAe Juaiora W (WiIM) JAUCKYCCHUH) IO CYILIECTBY
oOcyxxmaeMol Tembl, (OPMYITUPOBATH CBOU MPEUIOKEHHUS] OTHOCUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHHUSI PEACTABIISATH MOMyUYEeHHBIE PE3YJIbTAThI I03HABATEIHHON AESITEIbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaX; JeJlaTh IPE3EHTALMI0 PpPEe3YyJIbTaTOB BBIINOJHEHUS XHMHUYECKOTO
JKCIIepUMEHTa (J1abopaTOPHOTO OMBITA, JIAOOpaTOPHOW pabOThl MO HCCIETOBAHUIO CBOWMCTB
BEILIECTB, y4€OHOTO MPOCKTA);

yMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI IMO3HABATEIbHOW U
HCCIIEIOBATENbCKON JEATEIbHOCTH IPHU PEIIEHUU BO3HUKAIOLIMX IMPOOJEM Ha OCHOBE YYETa
OOIIMX HMHTEPECOB W COTJIACOBaHMS MO3UIUK (00CYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMbD», KOOPJMHALIMSI COBMECTHBIX JCHCTBHI, ONpeeieHue KpUTEPUEB M0 OL[EHKE KaueCcTBa
BBHITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

YMEHHME CaMOCTOATEIBHO ONPENENATH LENU AEATEIbHOCTH, IIJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh U NpPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTh, BBIOMPATH
HauOosee HPQPEeKTHUBHbIE CIOCOOBI pemeHus Y4eOHBIX U IO3HABATENBHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTHPOBATH MPEIJIOKEHHBIM AITOPUTM JCHCTBUU IIPU
BBIMOJIHEHUM 3aJaHUN ¢ y4E€TOM TOJYy4YEeHUS HOBBIX 3HaHUM 00 H3ydyaeMbIX OOBEKTaxX —
BELIECTBAX U PeaKIUsiX, OLEHUBAaTh COOTBETCTBHE MOIYYEHHOI'O pe3yJibTaTa 3asBJIECHHOW LIEJH,
YMEHHE HUCII0JIB30BATh U AHAJU3UPOBATH KOHTEKCTHI, IPEIaracMble B YCIOBUH 3a/1aHUN.

HNPEIMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pe3yJlbTAaTOB 110 OCBOEHHUIO 0053aTENbHOTO COJAEpIKaHUs,
YCTAHOBJICHHOTO JaHHOW (enepanpbHOM paboueld MporpaMMoOl, BBIIEISIOT: OCBOCHHBIE
o0yyaroIlMMHUCST HayyHblE 3HAHUS, YMEHHUA M CHOcoObl JAEHCTBUM, crneuupuyeckue s
npeaMeTHol oOnactu «XHUMHs», BUABI JESATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEpIpeTaIny, IPeoOpa30BaHUIO U IPUMEHEHHIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYAIHX.

K koHiy obyuenus B 8 kJjacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y O0YUAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHH: aTOM, MOJEKYJA, XUMUYECKUI

JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIeCTBO, CMech (OJHOpOAHAs H
HEOJJHOPOJIHAsA), BaJCHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJMYECTBO BEIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJS XHMHUYECKOTro
9JIEMEHTa B COEIMHEHHM, MOJISIPHBI OO0BEM, OKCHJ, KHUCIIOTAa, OCHOBaHME, COJIb,
ANEKTPOOTPHUIATETLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaklysl, KilacCupuKanus
peaKuuii: peakluy COEIMHEHUS, PEAKIIMK PA3JIOKEHUs, PEAKIIUN 3aMELICHUS], peaKLIUn
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o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEaKINH, TEINIOBOM 3 (PEKT peaklny, sApo aToMma,
JIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, pajuyc aToMa, XMMHYECKas CBA3b,
IIOJIIpHAsl M HETOJISIpHAsl KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBas 0I5 BellecTBa (MIPOLEHTHAs: KOHLIEHTPALMs) B PacTBOPE;

® MJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKMX IOHATHM W IPHUMEHATH 3TH
MIOHSATHS ITPU OIIMCAHUM BEIECTB U UX IPEBPAILCHUN;

® UCMOJNB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (OPMYN BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

e OIpeneniTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMAX, CTEIEHb
OKHUCJIEHUS JJIEMEHTOB B OWHApHBIX COEAUHEHMSIX, IPUHAUIEKHOCTh BELIECTB K
OIpeNIeIEHHOMY KJIaCcCy CO€IMHEHMH 1o (opMmyiaM, BUA XUMHUYECKOH CBSI3U
(xoBaJIGHTHAsl ¥ MOHHAs) B HEOPraHUYECKUX COECJUHEHUSX;

e packpsiBaTh cMbica Ilepuogudeckoro 3akona [I. M. MenneneeBa: 1eMOHCTPUPOBATh
[IOHUMAaHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB OT HX
nosiokeHusd B Ilepuoanueckoil cucTeMe, 3aKOHOB COXpPAaHEHHMS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOrajipo;

® ONUCBIBaTh M XapakTepu3oBaTh TabinuHyro Qopmy Ilepuoguueckoil cucTeMsl
XMMUYECKHX 3JIEMEHTOB: pa3inuaTh MOHATUS «IJIaBHas noArpymmna (A-rpymmna)» u
«mobounas noxrpynmna (b-rpynma)», Mansle U 0ojblIMe NEpUOIbI, COOTHOCHUTH
0003HaYeHHS, KOTOphIe UMetoTcsl B Tabmuie «lleproanyeckas cucreMa XUMHUYECKUX
anemeHToB [[. M. MenneneeBa» ¢ YNCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsii sjpa, oOLlee 4YHUCIO D3JIEKTPOHOB U
pacripeie/IeHUe UX 110 3JIEKTPOHHBIM CJI0SIM);

e KJaccu(UIUPOBaTh XMMHUYECKHE 3JEMEHThl, HEOPraHMYECKHE BELECTBA, XUMUYECKHE
peakuuu (10 YUCIy U COCTaBy Y4YaCTBYIOUIMX B pPEAaKLUMU BELIECTB, O TEILIOBOMY
sbdexry);

® XapaKTepu30BaTh (OMMCHIBATh) OOILIME XMMHUYECKHE CBOMCTBA BEILIECTB pPa3IMYHbIX
KJIAaCCOB,  IOATBEpXKJas  ONMCAHME MPUMEPAMH  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

® IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KayECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

® BBIYKCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JI0JTI0 XMMUYECKOT0 JIeMEHTa 10 (hopMyJie COEIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIINH;

® IIPUMEHATH OCHOBHBIE OINEPALMM MBICIUTEIBHON JEATENBHOCTH — aHAJIW3 W CHHTE3,
CpaBHEHHE, 0000IIEeHHE, CUCTEMATU3AINI0, KJIACCU(HUKAINIO, BbISBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€H — ISl M3YYEHHS] CBOMCTB BELIECTB MU XMMHMUYECKUX pEaKIui,
€CTeCTBEHHO-HAay4YHble =~ METOJIbl  MO3HaHHUA —  HaONIOJIeHHeE, U3MEpEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peasIbHbII U MBICICHHBIN);

e cjenoBaTh IpaBUjaM I[OJIb30BAaHMSI XHUMHUYECKOH TMOCyJoM U J1abopaTOpHBIM
00OpyJIOBaHUEM, a TaKXe MpaBUiIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHSMHU 1O BBIMOJIHEHUIO JTA00PATOPHBIX XUMUYECKHUX OIBITOB 10 TOJTYYEHHIO
U cOoOMpaHHIO Ta3000pa3HbIX BeLIECTB (BOAOPOJa M KHCIOPOAA), MPHUTOTOBIICHUIO
pacTBOpPOB € ONpPEAEIEHHON MAacCOBOM JI0JIE€H paCTBOPEHHOIO BENIECTBA, INIAHUPOBATh
U NPOBOJUTH XUMUYECKUE HKCIEPUMEHTHI 110 PACO3HABAHUIO PACTBOPOB ILIENOYEH U
KHCJIOT C IIOMOIIIBI0 HHANKATOPOB (JTakMyC, (peHOoI(PTaIenH, METUIIOPAHXK U IPYTHE).

K xonmy oOydeHus B 9 kiacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI

OTpaxkaTh c(HOPMUPOBAHHOCTH Y O0YUAIOUINXCS YMEHHI:
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pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSTHNA: XMMHMUYECKHUN 3JIEMEHT, aToM,
MOJIEKYJ1a, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHULATEIBLHOCTh, CTEIIEHb OKUCIEHMS, XMMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EeKT peakiuu, MOJIb, MOJIIPHBIM 00BEM, pacTBOp, 3IEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOIUTHYECKAs] HCCOIMALUS, PEAaKIMU HOHHOTO OOMEHa,
KaTaJn3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHUMbIE pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ pEaKLUH,  OKUCIMUTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJICHHE, AJJIOTPONMs, aM(OTEpHOCTh, XHMHYECKas CBS3b
(KoBaJIGHTHAsi, MOHHAs, METAJUIMYECKas), KpUCTaUIMYECKass pELETKA, KOPPO3Us
METaJJIOB, CIUIABbl, CKOPOCTb XHMHYECKOM PEAKIUH, NPEIENIbHO JOIyCTUMAs
koHueHrpauus [IJIK Bemecrsa;

WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHMX IIOHATHH W IPUMEHATH 3TH
MIOHSATHS ITPU OIIMCAHUM BEIECTB U UX IPEBPAILCHUN;

UCIOJb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBl€HUS (OpPMyJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

ONpPEAEATh BAJCHTHOCTh U CTENEHb OKHUCICHMS XHMHUYECKHUX DJIEMEHTOB B
COEAMHEHUSAX pa3IMYHOIO COCTaBa, IMPHHAUICKHOCTb BELIECTB K OINPEIEIEHHOMY
KJIacCy COEIMHEHHMM 1o ¢opmynaM, BUA XUMHUYECKOW CBsA3M (KOBaJIEHTHas, MOHHasd,
METaJIJINYECKasi) B HEOPraHMYECKUX COEIUHEHMSX, 3aps] HOHA [0 XUMHYECKOH
¢dopmyIe, Xxapakrep cpellbl B BOJHBIX PAacTBOpax HEOPraHMYECKUX COEAMHEHHH, THII
KPUCTAJIJINYECKON PEIIETKH KOHKPETHOIO BEIIECTBA;

packpsiBaTh cMbIch Ileprnoguueckoro 3akona [[. 1. MenneneeBa u J€eMOHCTPUPOBATh
€ro TIOHUMAaHHe: ONHCHIBATh U XapaKTepu3oBaTh TabumuHyio Gopmy Ileprogmueckoit
CHCTEMbl XMMHYECKHMX OJJIEMEHTOB: pa3zivuyaTh MOHATHS «riaBHas mnoarpynmna (A-
rpymma)y u «mnobounas moarpynna (b-rpynma)», Mamble u OoJbIINE TEPUOIH,
COOTHOCUTh 0003HAu€HUs, KOTOpblE HMEITCS B MNEpUOJMYECKO Talmuue, c
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsi sizpa, o01ee YUCIo IEKTPOHOB U paclpeieieHne UX MO 3JIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B H3MEHEHHM CBOMICTB 3JEMEHTOB M HUX
COEIUHEHMI B Ipe/enax MajblX NIEPUOJOB U IVIABHBIX MOATPYII C Y4ETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIUPOBATh XMMHUECKHUE 3JIEMEHTbI, HEOPTaHUYECKUE BEIIECTBA, XUMUUECKHE
peaknuu (M0 YMCIAy U COCTaBy YYAaCTBYIOIIUMX B PEAKIMM BEIIECTB, IO TEIUIOBOMY
3¢ deKTy, 1O U3MEHEHHIO CTETIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOLIME U CHEU(PUYECKHE XUMUYECKHE CBOWMCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPKIasi ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPAaBHEHMSI JIEKTPOIMTUYECKON JUCCOLMALMU KUCIIOT, LIEJIOUYEN U COJIEH,
MIOJIHBIE U COKpPAILEHHBIE YPAaBHEHUS PEaKIMii HOHHOrO OOMEHa, YpaBHEHUS peaklnid,
MIOATBEPXKJAIOIINX  CYIIECTBOBAHME T'€HETHYECKOM CBS3M MEXKIY BELIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKLIUNA MOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajlaHca ATUX PeaKIHii;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAaHNUS XUMUYECKUX MTPEBPALECHUI B pa3TUYHbBIX YCIOBUSX;

BBIUYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJTF0 XMMUYECKOT0 IEMEHTA 10 (hopMyJie COEJUHEHNUS, MACCOBYIO JOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHNUIO XUMUYECKON PEAKIINH;
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coONIOAaTh TMpaBWia TMOJB30BAHUS XMMHYECKOM TIOCYI0OH U J1abOopaTOPHBIM
o0opy/soBaHUEM, a TaKkkKe IMpaBuia oOpallleHuss C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBIMOJTHCHUIO JTA00PATOPHBIX XUMUYECKHUX OIBITOB MO TOTYYCHHIO
1 COOMPAHMIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YTIICKUCIIOTO Ta3a);

MIPOBONTH PEAKITNH, TOATBEPKIAIOIINE KAaYSeCTBEHHBI COCTaB Pa3JIMYHBIX BEIICCTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJOpUA-, OpoMua-, HOauA-, KapOoHaT-, docdar-,
CWIHKAT-, Cylnb(]ar-, THAPOKCUI-UOHBI, KATHOHBl aMMOHHS W HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OMNEpPAllMU MBICIUTENBHON ACSITENIbHOCTH — aHaJU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHne, CUCTEeMAaTH3alUI0, BBISBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl U3YyYEHUsI CBOMCTB BEIIECTB M XMMHYECKHUX PEAKLUM, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HaHWS — HaAONMIOJEeHUEe, U3MEpPEeHHe, MOJCIUPOBAHUE,
9KCIIEPUMEHT (PEaJbHBIM U MBICICHHBIN).
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4. TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO yacos
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
n/n TeM NPOrpaMmabl Bcero KoHTpoLHELe TipaxTideckue o0pa3oBaTe/ibHbIE Pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPaKTUYECKON ACATEIBHOCTH https://m.edsoo.ru/7f41837¢c
YyeoBeKa
12 BemectBa 1 xumnueckue 15 1 bu6nunoreka [IOK
) peaKIuu https://m.edsoo.ru/7{f41837¢c
Uroro no pazueny 20
Pa3znen 2. Baxkneiinmue npeacraBuTe M HEOPraHMYeCKUX BellleCTB
71 Bo3nyx. Kucnopona. [lonsitue 6 bu6nunoreka [IOK
) 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucinorax 2 1 bu6nuoreka [IOK
) 1 COJISIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 06 5 | ) bubnmnorexka HOK
) OCHOBaHHMSX https://m.edsoo.ru/7t41837¢c
24 OCHOBHBIE KJIACCHI } 1 1 1 bubmuotexa [JOK
' HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no paszueny 30

Paznen 3. Ilepuoanuecknii 3axon u Ile

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIUH

puoanuecKasi cucreMa XuMuueckux 3jiemeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

3.1

[lepronnueckuii 3aKOH U
[lepnonuueckast cucrema
XUMHUYECKHX 3jiemeHToB /1. .
Mengeneesa. CtpoeHue aroma

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYECKasa CBI3b.

bu6nmoreka [IOK

32 OKuCIHTEINEHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIUU
Uroro no pazneny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubimorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KVIACC

KosmuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undpossbie)
Ne ni/m IporpaMmMb1 Beero KOﬁHTpO.HbeIe HpﬁaKTl/I'leCKI/Ie 0GpazoBaTeNbHbIE
padoThI padoThI pecypebi
Pa3neu 1. BemecTBo M1 XMMHYeCKHe peaKIIuH
11 [ToBTOpenue u yrirybneHue 3HaHUHA 5 1 Bu6muoteka [JOK
) OCHOBHBIX pa3/IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLIMAIIUS. 2 1 1 bu6nmorexa LIOK
’ XHUMHYECKUE PEaKIIUU B PaCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3pen 2. HemeTa bl M X COeAUHEHUS
71 OO0m1as xapakTepuCTUKa XUMUUYECKHUX 4 1 bubmmoreka [JOK
' antemeHToB VIIA-rpymmel. ["amorensr https://m.edsoo.ru/7f41a636
o | S, e ; B 10K
' PYIHEL T-ep https://m.edsoo.ru/7f41a636
COCTUHEHUS
23 onewenton VArpyames Asor. docpopumx 7 | BuGmiorexa [1OK
’ py ’ ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
I — s 1 2 BuGmiorexa [1OK
’ . Py : poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COSTHHCHUS
Hroro no paszneny 25
Pa3znen 3. Metauiibl 1 X COeIUHEHUS
bu6 OK
3.1 OO61ue cBoiicTBa METAIIIOB 4 nomoteta L1

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bu6nmmoreka [IOK

3.2 Baxueiinie MmeTaibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f412636
Uroro no pazaeny 20
Pazjnen 4. XuMus u okpy:kawias cpeaa

41 B 3 bubnunorexa LIOK
. €IIeCTBA M MaTepUaJIbl B )KU3HU YEJIOBEKa https://m.edsoo.ru/7f412636
Uroro no pazaeny 3
p 3 bubnunoreka LIOK

C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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5.IIOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosmmiecTBo yacos Nara DJIeKTpOHHbIe U pPOBbIE
' Tema ypoka Beero Konrpoabnsie | IlpakTHyeckue W3yueHus o0pa3oBaTebHBIE
padoThbI padoThI pecypcbl
| [Ipeamer xumun. Ponb xumuu B | bubmuorexa [JOK
JKW3HU 4JesloBeKa. Telia 1 BeniecTsa https://m.edsoo.ru/ff0d210c
) IlonsaTue o MmeTo1ax MO3HAHUS B 1 bu6mmoreka [IOK
XUMHUHI https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThl B m1abopaTopuu U MPUEMBI 1 1 bubnnorexa [HOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py0BaHUEMY
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [IOK
paszaeneHus cmecen https://m.edsoo.ru/ff0d26¢ca
S| Pastencme cvecelt (na npivepe | | Bafmorexa [1OK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOU COMM)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! | bu6mmoreka [IOK
(CUMBOJIBI) XUMHUYECKHX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
g [Ipocteie 1 cnoxHbIE BeLlecTBa 1 bubnnoreka [JOK
[IpoBepounas pabora. https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEeHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyiia. 1 bubnuorexa [IOK
BaneHTHOCTh aTOMOB XMMHYECKHX https://m.edsoo.ru/ff0d2eae
HIIEMEHTOB
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d28c8
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‘ 11 OTtHOCHUTEIbHAS aTOMHAs Macca. Bbu6mmorexa [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOT'0 bu6mmoreka [IOK
3JIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350¢c
o | Koo s o B LOK
P . https://m.edsoo.ru/ff0d5230
[TpoBepounas padora.
14 DOu3nvecKue 1 XUMHUICCKUE SBJICHUS. bu6mmoreka [IOK
XuMHUYecKast peaKiius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUS bubnnoreka [JOK
XUMHYECKHUX PEaKIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MacChl BEILIECTB. bu6mmoreka [JOK
XUMUYECKUE YpaBHEHHS https://m.edsoo.ru/ff0d3b88
Brraucnenus Koim4yecTBa, MacChl
17 BEIIECTBA [10 YPaBHEHUSIM bubmuoreka [JOK
XUMHYECKHX PEaKIuii. https://m.edsoo.ru/ff0d5708
[IpoBepounas pabora.
18| peakamt (socmenns, pastosers bumiorexa LIOK
beard ¢ P . https://m.edsoo.ru/ff0d334
3aMeleHus, 0OMeHa)
19 smmroneter, OSoduerc BuGmmorerca LIOK
" ameT. 270001 https://m.edsoo.ru/ff0d40c4
CcHUCTEeMaTH3aIus 3HaHUH
20 KonTpoasnas padora Nel mo teme bubnuoreka [IOK
«BemiecTBa U XUMHUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
p | B e roon Cooma B LOK
AYxa. poZL https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
| Sommecme s amameome icns BuGnionsa LOK
POz . : https://m.edsoo.ru/ff0d4614
ropenue). [Toastue 06 okcumax
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https://m.edsoo.ru/ff0d350c
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Crioco0bl MoNTy4eHUs KUCTIOPO/a B

bubmuorexa [JOK

23 1a00paTOPUH U TIPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoit 3¢ hexkT XuMUIecKoi
24 peaKru, MOHITUE O bubmuorexa [JOK
TEPMOXUMHUYECKOM ypaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTCPMUYCCKUX PEAKITUIX
35| Jupssmene oy, enocaon ero Bumaozexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
s | Lo pioms 3 oo Busmorera LOK
Y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, H3yUEHHE €r0 CBOMCTB)»
27 Boaopoa — snemeHT U mpocToe bu6mmoreka [IOK
BelecTBo. HaxoxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
| S ooiems B orea 10K
AopoAa. P AOpORa. https://m.edsoo.ru/ff0d4ddo
[TpoBepounas padora.
79 i bubmuorexa [JOK
OTUITHE © KHCIOTAX H COMAX https://m.edsoo.ru/fl0d50d2
30 Crioco0sl MoTy4YeHust BOAOPO/Ia B bubnuoteka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
31| lonyaenme s codmpanie soropona Bumiorexa LIOK
Y o1p Hopoaa, https://m.edsoo.ru/ff0d4{42
W3YYCHHE €r0 CBOMCTBY
1 MounsipHblii 00BEM Tra3oB. 3aKOH bubnnoreka [JOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brrancnenust 00b€Ma, KoIn4ecTBa Butmiorexa [IOK
33 BEILLECTBA ra3a o ero u3BECTHOMY

KOJINYECTBY BEIIECTBA MU 00BEMY

https://m.edsoo.ru/ff0d55a0
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Brruucnenus 00EMOB ra3os no
YPaBHEHHUIO PEaKIIMU Ha OCHOBE

bubmuoreka [JOK

34 3aKOHA OOBEMHBIX OTHOILICHHI T'a30B https://m.edsoo.ru/ff0d5708
[IpoBepounas padora.
[TpoMexyTOUHBII KOHTPOJIb KauecTBa

35 3HAHUH 3a [IEPBOE MOJIYTOAUE. bubmumoreka [IOK
Ou3nuecKue U XUMUYECKHE CBOWCTBA https://m.edsoo.ru/ff0d587a
BOJIBI
CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK

36 WH/INKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes.

37 Hacrpiiennpie 1 HeHaCHIIIICHHBIE bu6mmoreka [IOK
pactBopbl. MaccoBast 107151 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas pabora Ne 5 o reme

33 «IIpuroroBnenue pacTBOpPOB C bubnuorexa [JOK
onpeeIEHHON MacCOBOM JoJiei https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEUIECTBAY

39 [IpoBepounas pabora o Teme bubnuoreka [IOK
«Kwucnopoz. Bogopon. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KnaccupuKaius, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e

’ https://m.edsoo.ru/ff0d664e

aM(pOTEPHBIX OKCHIOB
OcHoBaHUs: COCTaB, KJacCUpUKaIK, bu6mmoreka [IOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyuyeHue u XMMUYECKHE CBOMCTBA bubnuoreka [IOK

43 OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, knaccuduxaus, bu6mmorexa [IOK

44 HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
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[Tonydyenue u XMMHUYECKUE CBOMCTBA

bu6mmoreka [IOK

45 KHCIIOT https://m.edsoo.ru/ff0dfee2
16| cocotm nonyeemn ximccae BuGmorexa LIOK
. y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubmumoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUIECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
r
| s . engy BuGorra 1O
oop https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06o001IeHe U CUCTEMaTH3als bu6mmoreka [IOK
3HAHUHN https://m.edsoo.ru/00ad9cb?2
II
50 "Ol)gsgggzlia;ngiggf erII()O :Zrquecxnx bubmorexa LIOK
o p https://m.edsoo.ru/00ad9ela
COCTMHCHU I
51| mmaccxx srewenron. Homsme o Bubmaorexa LIOK
: https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX SJIEMEHTOB
Ileproauueckuii 3aK0H U
59 [lepuonuueckast cucrema bubnnoreka [JOK
XUMHYECKUX dieMeHToB /[, U. https://m.edsoo.ru/00ada52¢c
Menneneera
53 IIepuoasl, rpyImbl, I T bubmorexa LHOK
CPHOJIBL IPY » TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexka [JOK
anep. U3oromsl https://m.edsoo.ru/00ada342
CtpoeHHe JIIEKTPOHHBIX o60noquv Bubmorexa [IOK
55 aTOMOB 35ieMeHTOoB [lepuonnyeckoii

cuctemsl JI. 1. MeHnaeneeBa

https://m.edsoo.ru/00adabbc
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XapakTepucTuKa XUMHUYECKOTO

56 3JIEMEHTA IO €T0 MOJOKEHUIO B 1 bubnmoreka [JOK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
Menpeneena

57 3nauenue [lepuoanueckoro 3akoHa | bubnmoreka [JOK
JUTSL pa3BUTHS HAYKW U TIpakTUKA. 1. https://m.edsoo.ru/00ada96e
N. MenaeneeB — y4€HbIi, Me1aror u
rpaXKIaHUH

58 DJIEKTPOOTPULIATEILHOCTh aTOMOB 1 bubmunorexa [JOK
XUMHUYECKHX JJIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuorexa [JOK

59 NonHas xumuyeckas CBS3b 1 https:/m.e dsc?(;).ru 100adac34

60 KoBasieHnTHAs nonsipHas XUMHAYECKast 1 bubnnorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanenTtHas HenossipHas 1 bubnunoreka [JOK
XUMUYECKasl CBA3b https://m.edsoo.ru/00adaab9

bubnuorexa [JOK

62 Crenens okucenmA ! https://m.edS(I)_f).ru/OOadae28

63 OKHCIUTETBbHO-BOCCTAHOBUTENbHbBIE 1 bubnmnoreka [JOK
peakiuu https://m.eds00.ru/00adb076

64 OKuCIUTENN U BOCCTAHOBUTENIH 1 bubmmorexa HOK

https://m.edsoo.ru/00adb076
. bubnuoteka [JOK

65 | Mrorossiif KoHTpOT: ! https://m.edsci.ru/OOadb486

66 PesepBHblit ypok. O6001meHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUM https://m.edsoo.ru/00adb33c¢

67 PesepBHbIit ypok. O6061116Hne u 1 bubnnorexka [JOK
CHUCTEeMaTH3aIus 3HAHUI https://m.edsoo.ru/00ad9cb2

68 PesepBHblil ypok. O60011eHNE U 1 bubnnorexka [JOK
CUCTEeMAaTH3aIHsI 3HAHUHA https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME
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9 KVIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIe UG pPoBbIE

Ne Tema ypoka K I Jata o0pa3oBaTejibHbIE
/o Yp Beero OHTPOJILHBIE PaKTHYecKue H3ydenus Y
padoThI padoTbl pecypcnl
[Iepnonrueckuit 3aKoH.

1 [lepuoauueckas cucrema 1 bu6nmoreka [IOK
XUMHYEeCKuX deMeHToB Jl. U. https://m.edsoo.ru/00adb59e
Meupeneena
3aKOHOMEPHOCTH B U3MEHCHUH

2 CBOMCTB XEMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX IEPUOIOB

3 Knaccudukanus u HOMeHKIIaTypa 1 Bbu6motreka [JOK
HEOPTraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMu4yecKkoil CBSA3U U TUIIBI bu6nunorexa LIOK

4 N 1
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpoabnas padora Nel o teme

5 «IToBTOpEHue u yrimyoieHue 1 1
3HAHHUM OCHOBHBIX Pa3/EeI0B Kypca
8 kiacca»

6 Knaccudukamms Xummudaeckux | bubmuoreka [IOK
peakuuii o pa3InyHbIM NpU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsATHE O CKOPOCTH XUMHYECKOMN

7 €aKIIMH HOH}II?FI/IG 0 TOMOTI'€HHBIX U 1 Bubmaorexa IIOK
p ’ https://m.edsoo.ru/00adbe9a
TeTePOTEHHBIX PEAKITHSIX
IlonsaTHe 0 XUMHUYECKOM

aBHOBecHH. DaKTOPBI, BIUSIOITUE
8 ga CKOPOCTh XHanECKoﬁ eaKIIJI-II/II/I 1 bubmorexa IIOK
p p https://m.edsoo.ru/00adc28c
Y TOJI0KEHUE XUMHUUECKOTO
paBHOBeECHS

9 OKHCITUTENTBHO- 1 but6mmoreka [IOK

BOCCTaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
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Teopus 27IEKTPOIIUTHYECKON

10 ncconuanm. CUIIbHEIE U cl1a0ble Bubmaorexa ITOK
A LI, https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
1 " N bub6nmoreka [IOK
OHHBIC yPAaBHCHHIA peakitii https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEJICTABICHUN bubnunoreka LIOK
00 DIIEKTPOIUTUIECCKON https://m.edsoo.ru/00add5d8
IHACCOIHAIAN
5 | v s conc B LOK
pea . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOLUAIINH
14 I . bubmuoreka [IOK
OHATHC O THAPOJIM3C COJICH https://m.edsoo.ru/00add9d4
15 O06o001IeHe U CUCTEMaTH3alIHs bubnnorexa [{OK
3HAHUHN https://m.edsoo.ru/00addd12
16 gg:iﬁ?ﬁ;??&;ﬁ;@Hx Bubmiorexa IIOK
P https://m.edsoo.ru/00addbfa
3a1a9»
[IpoBepounas pabora o Teme
17 «DNEKTPOIUTUYECKAS bubnnorexa [JOK
nuccoruanyst. XuMHUECKHE https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
15 | o o i woone BuGuorexa LIOK
pHMep https://m.edsoo.ru/00addfe2
XJIopa
19 | umemccxns enofiorms. nompemme BuGmorera LIOK
’ y ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
IIpakTnueckas pa60Tva Ne 2 o Teme Buborexa [IOK
20 «ITomy4yeHne COMTHON KUCTOTHI,

U3y4YEeHHUE €€ CBOWCTBY»

https://m.edsoo.ru/00ade348
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Brruucnenus o ypaBHeHUAM

bubnmoreka [IOK

21 XUMHYECKHX PEaKIMi, SCITH OJINH
peakil A https://m.edsoo.ru/00ade4 88
U3 PEareHTOB JIaH B U30BITKE
2 OO0m1as XxapakTeprucTHKa 3JIEMEHTOB bub6nmoreka [IOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
ATTOTpONTHBIC MOIU(PUKAIIUN CEPHI.
Haxoxnenue cepol u eé bubnunoreka LIOK
23 "
COCIMHEHUH B PUPOJIC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOKCTBA CEPBI
CepoBOo0OpOI, CTPOEHUE
24 Q)Hgnqegmlie ?/1’ XI/II;II/ILIGCK’I/IG Bubmorexa IIOK
" https://m.edsoo.ru/00ade802
CBOIICTBa
Oxcunpl ceprl. CepHast KUCIOTA
25 q)mnfllecxng u Xm\l;quCKHe , bubmuorexa [IOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHUMHUYECKUE PEAKIINH, JISKAIINEC B
OCHOBE IPOMBIIIIICHHOTO CIIoco0a
2% MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XVMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXaIOIIEe Cpeabl
COETUHEHUSIMU CEPBI
7 Brrancnenne MaccoBoit gonu bubmmoteka IIOK
BBIX0/1a IPOJYKTA PeaKuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa SJIEMEHTOB
VA-rpyarmsl. A30T
28 acho pOYCT aHeHHe ;3 apupoe Bubmiorexa OK
pactipoctp PHPOZE, https://m.edsoo.ru/00adeeab
duzHYecCKre U XUMUICCKUE
CBOMCTBa
AMMmuaxk, ero GpU3HYECKHUE U
29 XI/IMI/ILICC,KI/IC ci)oﬁCTBa HOJIy4eHHUe Bubmuorexa LIOK
’ y https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
30 [TpaxTrueckas padota Ne 3 mo Teme bubmuoreka [IOK
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«ITomyyeHre aMMuaKka, U3y4eHHUE
€ro CBOMCTB)

https://m.edsoo.ru/00adf180

A3oTHas KucioTa, e€ Gpusndeckue u

bub6nmmoreka [IOK

31 XUMHUYECKHE CBONCTBA https://m.edso0o.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
e
p | L B 10K
yAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIICH CpeJIbl
COCMHEHUSIMH a30Ta
®dochop. Oxcun pocdopa (V) u
dbocdopnas kucnora, GU3NIECKUe U
€CKHE CBOWCTBA, ITOJyYEHHE.
33 )IjIIf:I\;I(/)I;LSEEaHIfe I(/II)Oijz’i:o;I }B"I - bubmorexa LIOK
https://m.edsoo.ru/00adf68a
KaueCTBE MHUHECPATBHBIX
yaoOpeHuit. 3arpsi3HeHne
MPUPOIHOH cpeabl hocharamu
[IpomexyTO4YHBIM KOHTPOJIb
34 KauecTBa 3HaAHUH 3a MEPBOE bubmmoreka [JOK
MOJIYTOJIHE. https://m.edsoo.ru/00adfc20
s | Semeron pemorenme: B LOK
PHPOAC, Y https://m.eds0o.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcuapl yraeposa, ux Gu3ndecKkue
36 | Dronoruseckue npobes Bumaoress LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepoJia
av)
37 v . bubmuoreka [{OK
FOIbHAT KUCTIOTA M ¢ COIH https://m.edsoo.ru/00ae006c
18 [TpakTrueckast padota Ne 4 o teme bu6muoreka [JOK

"IlosrydeHne yriekucioro rasa.

https://m.edsoo.ru/00ae027¢
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KavecTBeHHast peakius Ha
KapOoHaT-HOH"

[TepBoHauanbHBIC TOHATUS 00

bubnunoreka LIOK

39 OpraHNYECKUX BEIIECTBAX KAaK O
p » https://m.edsoo.ru/00ac054¢
COCIMHEHUSX yTIIepoaa
40 Koe — O bubnunorexa LIOK
PCMHHI 1 CTO COC/IMHCHHA https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5.

41 Pelenne skciepuMeHTAIbHBIX bubmmoreka [JOK
3a/1a4 1o reMe «BakHelme https://m.edsoo.ru/00ac0bf2
HEMETAJIIBI U UX COEIUHEHUD)

IIpoBepounas padora 110 TemMe
42 «]EIB)axcheﬁmHe EeMeTaJIJH)I " UX Bubmzorexa HOK
https://m.edsoo.ru/00aec0el8
COETUHEHUD)
OO61as xapakTepuCcTHKa
XUMHUYECKHUX DIIEMEHTOB —

43 MeTaiuIoB. MeTrannudeckas CBSI3b U bubnunoreka LIOK
MeTaJJINYeCcKas KpUCTalIndecKas https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKue CBOMCTBA
METAJUIOB
XUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMUUECKUHN PSI Bubmaorexa IIOK

P N P https://m.edsoo.ru/00ael156
HaNpsHKCHUH METaJIJIOB
O61ue crnocoObl MOTyUYeHUs
MeTaioB. Criiasel. BerauciaeHus
45 10 YPABHEHUSIM XUMHUYECKUX bubmiorexa LIOK
Yp N https://m.edsoo.ru/00ael156
peaxIui, eciu OJMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 o bubmuoreka [{OK
OHATHC O KOPpOSHI MCTAIITIOB https://m.edsoo.ru/00ael1278
Bubnuoreka IIOK
47 [1lenoyHbBIC METAILIBI 1

https://m.edsoo.ru/00ae14b2
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48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6nmoreka IIOK
KaJaus https://m.edsoo.ru/00ae14b2
49 [llenoyno3eMeNnbHBIC METAJIIbI — bub6nmmoreka [IOK
Kbl U MarHUi https://m.edsoo.ru/00ael5e8
. bu6nmoreka [IOK
50 BaxHEAMKE COCMHCHNS KAbIIA https://m.edsoo.ru/00ael5e8
51 0606LHeHI/Ie U CHUCTEMATU3aIIUS
3HAHHUH
57 JKécTtkoCcTh BOIBI U CIIOCOOEI €8 bu6nmnorexa LIOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
| Dot e € oo e B LOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnunoreka LIOK
>4 AMOMHHRH https://m.edscl)_E).ru/Oanlc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnorexa [JOK
THAPOKCH]IA https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
56 HKeneso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIH bubmmoteka IIOK
xenesa (I1) u xxenesa (IIT) https://m.edsoo.ru/00ae35e6
53 O0o001IcHNEe U CHCTEMATH3aIINS
3HAHUH
[TpakTnyeckas padora Ne 7.
59 Pemenne skcnepuMeHTATBHBIX bubmuoreka [IOK
3a1a4d 1mo reMe «BajkHenme https://m.edsoo.ru/00ae3de8
METAaJLIbI U UX COCIMHCHUS
Brruncnenus o ypaBHEHUSAM
XUMHUYECKHUX PEAKIIMA, €CITA OJTUH Bu6motexa LIOK
60 U3 PEareHTOB JIaH B U30BITKE WIIH

COAEPKUT MpuMecH. Berancnenus
MacCOBOM JTOJIM BBIXOJa IPOTYKTA

https://m.edsoo0.ru/00ael750
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peakiuu

O000111eHrE U CUCTEMATU3 AL

61 . 1
3HaHU
6 Wrorosas KOTpOJIbHAs pabota 1
(TIpOMEXyTOHBIN KOHTPOJIb ).
63 BemecTBa u matepuaisl B 1 bubmuorexa [JOK
MOBCETHEBHOM KU3HU YeTIOBEKa https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘ICCKOCUSaFPHSHeHI/Ie 1 bubmuorexa [JOK
OKpYXKaroIlei cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B pereHun 1 bubnnorexa [JOK
9KOJIOTUYECKHUX TIPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O606£11€Hne u 1 Bbu6moreka [JOK
CUCTeMAaTH3aIs 3HAHHUH https://m.edsoo.ru/00ae0d0a
67 PeseprHblit ypok. O6001meHue u | Bbu6mmoteka [JOK
cucTeMaru3anus 3HaHU https://m.edsoo.ru/00adb33¢
68 PeseprHblit ypok. O6001meHue u | Bbu6mmoteka [JOK
cucTeMaru3anus 3HaHU https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68
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6.YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O
MPOLECCA

OBSA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YYEHUKA

* Xumwust, 8 knace/ ['abpuensia O.C., Octpoymos U.T'., Cnagkos C.A., AKnnoHEpHOE 00IIECTBO
«3narenscTBO «IIpocBemenne»

» Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnankos C.A., AKITMOHEpHOE
obrectBo «M3natenscTBo «IIpocBemnicHme

METOAUYECKHUE MATEPHUAJIBI AJ1S1 YUUTEJISL
bu6mmoreka [JOK

HUPPOBBIE OGPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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1.IHIOACHUTEJIBHAA 3AIITMCKA

[IporpamMma 1mo GuoONIOTMM Ha YpPOBHE OCHOBHOI'O OOILEro OOpa3oBaHUS COCTaBJI€HA Ha
OCHOBE TpeOOBaHUII K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOTPaMMBbI
OCHOBHOTo o0011ero oo6paszoBanus, npeactaBieHHbIx B ®I'OC OO0, a takxe denepalbHON
pabodeii mporpaMMbl BOCITUTAHUS.

[IporpaMmMa mo Ouonioruu HampaBieHa Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH OOYYaIOIIUXCS M OPraHU3alMI0 W3y4YeHUs] OMOJIOTUM Ha JEATEIbHOCTHOM OCHOBE.
B nporpamme mo OuonOruM y4uTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTo MpeaMeTa B peau3aliu
tpeboBanuiit ®I'OC OOO K MIaHUPYyEeMbIM JMYHOCTHBIM M METANpeJIMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKXKe pealu3alus MEXKIPEIMETHBIX CBA3€H €CTeCTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30oBaHusI.

B mporpamme mo OHOJIOTMU ONpPENENSIIOTCS OCHOBHBIE LENM HM3y4eHUs OWOJIOTMH Ha
YPOBHE OCHOBHOT'O 00IEro 0O0pa3oBaHus, INIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHUS POTPAMMBI IO
OMOJIOTMH: JIMYHOCTHBIE, MeETalpeiMeTHble, TMpeAMeTHble. [lpeameTHBIE MIaHHpPyEeMble
Pe3yabTaThl JaHBI ISl K&KAOTO roJ1a H3yYeHHUs OMOJIOTHH.

buonorus pa3BuBaeT mpeacTaBiIeHUS O MO3HABAEMOCTU XUBOW MPUPOABI U MeToAax eé
MO3HAHUs, IO3BOJISIET C(HOPMUPOBATH CUCTEMY HAYYHBIX 3HAHUH O KUBBIX CHCTEMAaX, YMEHUS MX
M0JIy4aTh, IPUCBANBATh U IPUMEHATH B KU3HEHHBIX CUTYyAIIHIX.

buonoruueckas moAroToBKa oOOecreyuBaeT MOHUMaHHEe OOY4YalOIIMMUCS Hay4HBIX
MIPUHIIUIIOB YEJIOBEYECKOW NEATENPHOCTH B NPUPOZAE, 3aKJIAABIBAET OCHOBBI JKOJOTHYECKOU
KYJbTYPBI, 3J0POBOT0 00pa3a KH3HU.

LenssMu u3yueHust OMOJOTMHM HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs SIBISIFOTCS:

dbopMHpOBaHHE CHCTEMBl 3HAHMH O TpPHU3HAKaX M MpoIeccax >KU3HEACATEIHHOCTH
OHMOJOTMYECKUX CUCTEM Pa3HOI0 YPOBHS OpraHU3allny;

¢dbopMHUpOoBaHHE CHUCTEMBI 3HAaHHKA 00 OCOOCHHOCTAX CTPOCHUS, KHU3HEICATEIHLHOCTH
OpraHu3Ma 4eoBeKa, yCIOBUSX COXPAaHEHHS €T0 3/10POBbS;

¢dbopMHpOBaHHE YMEHUH TNPUMEHATh METO/bl OHOJOTMYECKOW HAyKM Uil H3y4YeHHs
OMOJIOTMYECKHUX CUCTEM, B TOM YHCIIE OpraHh3Ma 4elloBeKa;

(dbopMHpOBaHWE YMEHHH HCIIOJIE30BaTh WH(POPMALUIO O COBPEMEHHBIX JOCTIDKEHHSX B
obmactu Oumonoruu Juii OOBSICHEHUS TPOLIECCOB U  SBICHUH JKUBOM MpUpPOIBI U
KHU3HEIEATEILHOCTH COOCTBEHHOTO OpraHu3Ma;

¢dbopmHupoBaHHE YMEHMH OOBACHATH pPOJb OHMOJIOTMM B MNPAKTUYECKOH JesTeIbHOCTH
Mo, 3HaueHue OMOJIOTHMYECKOro pa3zHoOOpasusl IJsl cOXpaHEHUs Ouocgepbl, MOCIEACTBUS
NesITeIbHOCTH YeJIOBEKA B IPUPOJIE;

(bopMHpOBaHKE HKOJIOTHUECKON KYJIBTYPBI B LIEJIAX COXPAHEHUS! COOCTBEHHOTO 3/I0POBbsI U
OXpaHbl OKPYKAKOUIEH CPEbI.

JloCTIKeHHe TeNell MporpaMMBbl TI0 OMOJIOTHH 00ECTIeUNBACTCS PEIICHHEM CIIEAYIOIINX
3ajau:

npuobpeTeHne 00y4aroIUMUCs 3HAaHUN O JKUBOM NMPHUpPOJE, 3aKOHOMEPHOCTAX CTPOEHMUS,
KHU3HEEATSIFHOCTH U Cpefoo0pas3yromieid pojii OpraHW3MOB, YeJOBEKEe KaKk OMOCOIMATBHOM
CYIIECTBE, O pOJIM OMOJIOTMUECKONM HAYKH B IPAKTUYECKOH NEATETbHOCTH JIFOACH;

OBJIQJICHUE YMEHHUSMH TIPOBOIHMTH HCCIIEIOBAHUS C HWCIOIH30BAHUEM OHMOJIOTHYECKOTO
000py1I0BaHUS U HAOTIOJEHUS 32 COCTOSTHUEM COOCTBEHHOTO OPraHU3Ma,

ocBoeHHE TNpUEMOB pabOTHl C Ouosornyeckoil uHQoOpMmalueil, B TOM YHUCIE O
COBPEMEHHBIX JIOCTHKECHHUSAX B 001aCTH OMOJIOTHH, €€ aHAIIN3 U KPUTHIECKOE OIICHUBAHUE,

BOCIIUTAHHE OWOJOTUYECKH W OKOJOTWYECKH TPAMOTHOW JIMYHOCTH, TOTOBOHM K
COXpaHEHHIO COOCTBEHHOTO 3JI0POBBSI H OXPAHBI OKPYKAIOIICH CPEIbl.

OO6miee 4rCIIO YacoB, OTBEACHHBIX JJISI U3yYCHHs] OMOJIOTHH, COCTaBisgeT 238 4acoB: B 5
kiacce — 34 gaca (1 gac B Heneno), B 6 kinacce — 34 gaca (1 gac B Henento), B 7 kimacce — 34 yaca
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(1 gac B Henmenmto), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9 kinacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipemuiaraemerii B mporpaMMe 1o OHMOJIOTUM TEpedYeHb JaOOpaTOPHBIX M MPAKTHYECKUX
paboT SIBIIETCS PEKOMEHIATEIILHBIM, YUUTEIb JIeNIacT BBIOOP MPOBEIEHHS JIA0OPATOPHBIX PadOT
U ONBITOB C Yy4éTOM  HMHIMBUAYAIbHBIX  OCOOEGHHOCTEH  oOywaromuxcs,  CIHCKa
IKCIEPUMEHTAIBHBIX 33JaHUM, TMpeIUlaraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
9K3aMeHa Mo OMOJIOTHH.



2.COAEP)KAHUME OBYYEHMUAA

5 KVIACC

1. bBuosorusi — HayKa 0 »KUBOM pUpPoIe

[lonsitue o xu3Hu. Ilpu3Haku KUBOTO (KJIETOUYHOE CTPOCHHE, MHUTaHUE, IbIXaHUE,
BbIJIEJICHUE, POCT U Jpyrue npusHaku). OObEKThI )KUBOW U HEXKHUBOU MPHUPOJIbI, UX CPABHEHHUE.
JKuBas u He:KUBas IPUPOJA — EAUHOE LIENI0E.

buonorus — cucrema Hayk o xuBoM mpupoae. OCHOBHBIE pa3fienbl Ouonoruu (00TaHUKa,
300JI0THsI, KOJOTHUS, IUTOJIOTHSA, aHaToMmus, (usmonoruss u apyrue pasnensi). Ilpodeccun,
CBSI3aHHBIE C OMOJIOTHEH: Bpau, BEeTepUHAp, MCUXOJOT, arpOHOM, XUBOTHOBOJA U Apyrue (4-5
npodeccuit). CBsi3p OMOJOTHH € APYTMMHU HayKaMH (MaTeMaTHKa, reorpadus U Apyrue HayKH).
Ponb Ononioruu B mo3HaHUU OKPYKAIOIIET0 MUPA U MPAKTHUECKOHN AeSITeTbHOCTH COBPEMEHHOTO
YeJioBeKa.

Kabuner Owmonorum. IlpaBuna moBeneHus W pabOThl B KaOWHETE C OHOJIOTHYECKUMU
npruOopaMu U HTHCTPYMEHTaMHU.

buonornueckue TEpMUHBI, TMOHATUS, CUMBOJBL. VCTOUHMKM OHOJOTUYECKUX 3HAHUM.
[Tonck wuHbOpMAIMU C HCIONB30BAHUEM PA3IUYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISpHAs
IuTepaTypa, CpaBoYHUKH, IHTEpHET).

2. Metoabl M3y4eHHUs1 ;KMBOH MPUPOABI

Hayunbie MeTOapl M3y4YeHHs KHBOW MPUPOJBI: HAONIOJCHUE, SKCIIEPUMEHT, OMHCaHUE,
u3Mepenue, kiaccudukanus. [Ipasuia paboThl ¢ yBeIHUNUTEIbHBIMU TPUOOpaAMHU.

Merox omnucanuss B OWonOorMM (HAIJISIAHBIMA, CIIOBECHBIM, CXeMaTH4ecKuit). Meton
u3MepeHus: (MHCTpPYMEHTHI u3MepeHus). HabOmioneHne M SKCIEepUMEHT Kak BEAYIIMEe METOIbI
ouomnoruu.

Jlabopamopnusle u npakmuueckue padomol

N3yyenne nabopaTopHOro 000pyA0BaHUSA: TEPMOMETPHI, BeChl, yaiku [leTpu, mpodupku,
MeH3ypku. [IpaBuia paboTsl ¢ 000pyn0BaHHEM B IIKOJILHOM KaOWHETE.

O3HaKOMJIEHHE C YCTPOHCTBOM JIYIIbl, CBETOBOTO MUKPOCKOIA, ITpaBuia pabOTHI C HUMH.

O3HakoOMJICHME C pACTUTEIBHBIMH W JKUBOTHBIMH KJIETKaMU: Tomara © apOy3a
(HaTypanpHBIE Tpenapartbl), HHPY30puUH Ty(penbku U THIAPHI (TOTOBBIE MHKpPOIpEnapaThl) C
TTOMOIIIBIO JIYTIBI 1 CBETOBOTO MHUKPOCKOTIA.

IKCKypcuu unu 6u0eoIKCKypcuu

OBraneHne METOIaMU U3YUYECHHUS )KUBOU MPUPOIBI — HAOTIOJEHHUEM U SKCIIEPUMEHTOM.

3. OpraHmusMbl — Tes1a »KHBOH NPUPOIBI

[Tonstue 06 opranusme. JlosimepHble u siaepHble opraHu3Mmbl. KieTka u e€ OTKphITHE.
Knerounoe crpoenue opranm3moB. Llutosmoruss — Hayka o kierke. Kierka — HanmmeHbIIas
€AMHULA CTPOEHUS U JKU3HEACATEIBHOCTH OPraHMW3MOB. YCTPOMCTBO YBEIMYMTENIBHBIX
MpUOOPOB: JYIBI U MHUKpockoma. CTpoeHHe KIETKH TO0J] CBETOBBIM MHUKPOCKOIIOM: KJIETOYHAs
000I109Ka, IUTOIIA3Ma, SAPO.

OIHOKJIETOYHBIE M MHOTOKJIETOYHBIE OpraHu3Mbl. KIeTKH, TKaHU, OpraHbl, CHUCTEMBI
OpraHoB.

XKuznenestenbHOCTh ~ OpraHu3moB.  OCOOEHHOCTHM  CTPOGHHS U TPOILIECCOB
KU3HECITSILHOCTH y PACTEHUIA, )KUBOTHBIX, OaKTepuit U rprboB.

CBoiicTBa OpraHu3MOB: IWTaHUE, MAbIXaHUE, BBIJCICHUE, JIBU)KEHHE, Pa3MHOXKEHUE,
pa3BUTHE, Pa3IPAKUMOCTh, MPUCTIOCOOTEHHOCTh. OpraHu3M — eTUHOE 1eN0e.

Pa3nooOpasue oprann3MoB u uxX Kiaccudukanus (TaKkCOHBI B OMOJIOTHU: 11apCTBA, THUITHI
(oTaensl), KIACChl, OTPSABI (TIOPSAKH), CEMEHCTBA, POJIbI, BUABL. bakTepuu 1 BUPYCHl KaK ()OPMBI
KU3HH. 3HAUeHUE OAKTEPHil M BUPYCOB B IIPUPOJIC U B KU3HU YEITOBEKA.

Jlabopamopusie u npakmuueckue padomut



N3ydenne KIETOK KOXHIBI Yellyd JIyKa IOJA JIyHOW M MHUKPOCKOIOM (Ha mpumepe
CaMOCTOSITENIbHO IPUTOTOBJICHHOTO MUKPOIIpETapara).

O3HakOMJIEHME C IPUHLMIIAMUA CUCTEMATUKU OPTaHU3MOB.

Habnronenue 3a notpediaeHreM BOJIbl PACTCHUEM.

4. OpraHu3Mmbl U cpea 00MTaHUS

[lonatue o cpeme  oburanus. Bopanas, Ha3eMHO-BO3AYyIIHAas, IOYBEHHas,
BHYTpHOpraHu3MeHHas cpenbl obutanus. [Ipencrasurenu cpex obutanus. OcoOEHHOCTH cpen
obutanus opranu3mMoB. [Ipucnocobnenus opranu3mMoB K cpeze oouTanus. Ce30HHbIE N3MEHEHHS
B )KM3HHM OPI'aHU3MOB.

Jlabopamopuvie u npakmuueckue padomoi.

BrisiBnenue npucnocoOneHui OpraHm3MOB K cpene oOurtaHust (Ha KOHKPETHBIX
IIPUMEPAX).

IKCKypcuu unu 6U0eo0IKCKypcuu.

PacTutenbHbIi U )KUBOTHBIN MUP POJHOIO Kpast (KpacBeICHHUE).

5. Ilpupoanbie coodlecTBa

[lonatue o npuUpogHOM coobuiecTBe. B3auMOCBA3M OpPraHu3MOB B  MPUPOAHBIX
coobmiectBax. IlumeBbie cBs3u B cooOmiectBax. I[lumieBbie 3BeHbs, LENH M CETH IHTAHUSL.
[IpousBoauTenu, NOTPeOUTENM U Pa3pyLIMTENM OPraHUYECKUX BEIIECTB B IMPHUPOTHBIX
coobmiectBax. [Ipumepsl MPUPOAHBIX COOOMIECTB (Jiec, MPYD, O3€pO W JAPYrHe MIPUPOIHBIC
coo011ecTBa).

HckyccTBeHHBIE COOOIIECTBA, UX OTIMYUTENbHBIE IPU3HAKA OT MPUPOAHBIX COOOIIECTB.
[IpyunHBI HEYCTOWYMBOCTH HCKYCCTBEHHBIX COO0OIIeCTB. Posib MCKYCCTBEHHBIX COOOILECTB B
KU3HU YEJIOBEKa.

[Tpuponnsie 30HbI 3emiu, ux ooburatenu. dnopa u GayHa NpUPOIHBIX 30H. JlaHAMIADTHI:
MIPUPOJIHBIE U KYJIBTYpHBIE.

Jlabopamopnuie u npakmuueckue pabomot.

M3ydeHne MCKYCCTBEHHBIX COOOILECTB M UX obOurTaresedl (Ha mpumepe akBapuyma M
JPYTUX UCKYCCTBEHHBIX COOOIIECTB).

DKcKypcuu unu 6u0e0IKCKypcuu.

N3ydenne npupoaHbIx cooOliecTB (Ha MmpuMepe Jieca, 03epa, Npyna, Jiyra U JApYrux
MIPUPOIHBIX COOOIIECTB.).

N3y4eHne ce30HHBIX SABJICHUHN B )KU3HU PUPOTHBIX COOOILECTB.

6. 7KuBasi npupoJa u 4ea0BeK

W3meHeHns B NpHUpPOAE B CBSI3U C Pa3BUTHEM CEIbCKOTO XO34KHCTBA, MPOU3BOJCTBA U
POCTOM YHCIIEHHOCTH HacejeHHs. BiusHue yenoBeka Ha XUBYIO MPHUPOAY B XOJE HCTOPHUHU.
I'moGanbHbIe SKOJIOTHYECKUE MPOOJIeMBbl. 3arpsi3HeHNe BO3AYLIHOM M BOAHOM o6osouek 3emi,
oTepu TNOoYB, HX mpenorBpameHue. [lyTm coxpaHeHuss OHOJIOTHMYECKOro pa3HOOOpasus.
OxpaHsieMble TEppPUTOPUM (3aMOBETHUKH, 3aKa3HMKH, HAIMOHAJIBHBIC MAapKH, HaMITHUKU
npupoabl). Kpacnas kuura Poccuiickoit @enepanuu. Oco3HaHue )KU3HU KaK BEJIMKOW LIEHHOCTH.

Ilpakmuueckue padomot.

[IpoBenenue akuuu mo yoopke Mycopa B OmpkallieMm Jjecy, Hapke, CKBepe WIM Ha
MPULIKOJIBHOW TEPPUTOPHUH.

6 KJIACC
1. PacTuTe/IbHBIH OPraHu3M
borannka — Hayka o pacteHusax. Pasgensl Ooranuku. CBsi3b OOTAaHMKH C JPYTUMHU
HayKaMHU ¥ TeXHUKOH. O01ue npu3HaKy pacTeHUH.
PazHooOpasue pacteHuil. YpoBHM OpraHu3alliil pacTUTEIBHOIO OpraHusma. Beiciime u
Husmue pacteHus. CiopoBbI€ U1 CEMEHHBIE PACTEHMUSL.



PacrurenbHas kietka. M3yueHue pacTUTEIBHOM KIETKU I10J CBETOBBIM MHUKPOCKOIIOM:
KJIETO4Hass 000J04YKa, SApO, LUTOIUIa3Ma (IUIACTUAbI, MUTOXOHAPHH, BAKyOJIM C KIETOYHBIM
cokoM). Pacturenbublie TkaHu. OyHKIINN PACTUTENbHBIX TKAHEH.

Opransl U cucTeMsl OpraHoB pacTeHui. CTpOeHHE OpraHOB PACTUTEIBHOIO OPTaHNU3Ma, X
POJIb U CBSI3b MEXIY COOOH.

Jlabopamopuvie u npakmuueckue padomul.

N3y4yeHre MUKpPOCKONMYECKOTO CTPOEHUS JIMCTAa BOJHOTO PACTEHUS DJI0JIEH.

N3y4enue cTpoeHus pacTUTENBbHBIX TKAHEHN (MCII0JIb30BaHNE MUKPOIIPENAPATOB).

N3ydyeHne BHEIIHEro CTPOEHHUs TPaBSHUCTOI'O LIBETKOBOI'O PACTEHMs (HA JKMBBIX WU
repOapHbIX K3EMIUISIpaX pacTeHUil): MacTyllbsl CyMKa, peibKa IUKas, JIIOTUK €IKUI U JIpyrue
pacteHusl.

OOHapy:KeHHe HEOPraHUYECKUX U OPraHMYECKUX BEILECTB B PACTEHUH.

IKCKypcuu unu 6U0eo0IKCKypcuu.

O3HaKOMJICHHE B IPUPOJIE C LIBETKOBBIMU PACTCHUSMH.

2. CrpoeHne 1 MHOT000pa3ue NOKPbITOCEMEHHBIX PACTEHUI

Crpoenne cemsiH. CocTaB ¥ CTPOCHUE CEMSIH.

Bunpel xopHell M TUIbl KOPHEBBIX cuUcTeM. Bunoumsmenenusi kopueil. Kopenp — opran
MIOYBEHHOT0 (MMHEpajabHOro) nuranus. KopHu u KopHeBble cucTeMbl. BHelHee U BHyTpeHHee
CTpOoe€HHE KOpHA B CBsA3M Cc ero ¢(yHkuusmu. KopHeBoil uexnuk. 30HbI KOpHA. KopHeBble
Bosiocku. Poct xopHs. IlornoimieHne KOpHSMHU BOJbl U MMUHEPAIbHBIX BEIIECTB, HEOOXOAUMBIX
pacTeHuo (KOpHEBOE JaBJIeHUE, 0OCMOC). BuonsmeHnenne KopHeu.

[ToGer. PazButue nobera u3 nouku. Ctpoenue crediist. BHemnee u BHyTpeHHEE CTPOCHUE
mucta. BupgonsmeHeHuss 1o0eroB: KOpHEBUILE, KiIyOeHb, JykoBuna. HMx crpoeHue,
Ouosiornyeckoe u Xo3siUcTBeHHOE 3HavyeHue. [lober u mouku. JIncTopacnonaoxeHne 1 JUCTOBAs
Mo3auka. CtpoeHue u pyHkuu aucta. [IpocTsie U cinoXxHbIe JIUCThbs. Bunon3smMeHeHus a1cTbeB.
OcoOeHHOCTH BHYTPEHHETO CTPOCHHSI JIMCTA B CBSI3U C €ro (yHKUUSAMH (KOKHIA M YCTBUIIA,
OCHOBHAs TKaHb JIUCTA, IPOBOASIINE ITy4KH). JIUCT — OpraH BO3AYIIHOTO MUTAHHUS.

Crpoenue u pazHooOpasue 1BetkoB. Couserus. [Inoael. Tunsl mionos. Pacrpoctpanenue
IJIOJIOB U CEMSIH B IIPUPOJIE.

Jlabopamopuuvie u npakmuueckue padomot.

N3yuyenne cTpoeHHsT KOPHEBBIX CHCTEM (CTEp’KHEBOM M MOYKOBATOW) Ha IpUMeEpe
repOapHbIX HK3EMILISIPOB UJIU JKHUBBIX PACTEHUH.

N3y4yenne Mukpomnpenapara KjIeTOK KOPHS.

O3HakoMJIEHHE C BHEIIHUM CTPOCHUEM JHMCTHEB U JIMCTOPACHOIOKEHHEM (HAa KOMHATHBIX
pacTeHusx).

N3yuenue cTpoeHus! BEr€TaTUBHBIX U T€HEPATUBHBIX MOYEK (Ha MpUMEpe CUPEHHU, TOMOISA
U APYTUX PACTEHUH).

N3y4yeHre MUKPOCKOIIUYECKOTO CTPOCHHUS JIMCTa (Ha TOTOBBIX MUKpOIpEnaparax).

PaccmaTprBaHue MHUKpPOCKONMYECKOTO CTPOEHHS BETKM JepeBa (Ha TOTOBOM
MUKpOIIpernapare).

HccnenoBanue cTpoeHUs: KOPHEBUINA, KITyOHSI, TyKOBHUIIBI.

N3y4eHne cTpoeHus 1IBETKOB.

O3HaKOMJIEHHE € PA3IMYHBIMUA TUIIAMH COLIBETHUH.

N3yueHne cTpOeHHs CEMSIH ABYIOJIbHBIX PACTCHUIA.

N3y4enne cTpoeHMs ceMsIH OAHOOIbHBIX PACTEHU.

3. 7KusHeaesiTeJbHOCTb PACTUTEJBLHOI0 OPraHu3Ma

OO0MeH BewlecTB y pacTeHHi

Heoprannueckue (Boja, MUHEpaJbHbIE COJIM) M OpraHMYecKHe BemecTBa (OeNKH, KUPHI,
YIJIEBO/IbI, HYKJIEMHOBBIE KUCJIOTHI, BUTAMUHBI U JPYTrH€ BEILIECTBa) pacTeHus. MuHepaabHOe
MUTaHUE pacTeHUH. Y 100peHHMsL.



IIuTanue pacrenus.

[lornomenne KOpHAMH BOABI M MHHEPAJIbHBIX BELIECTB, HEOOXOJUMBIX PACTCHHUIO
(kopHeBoe mgaBieHue, ocmoc). IlouBa, e€ tutomopomue. 3HaueHHE OOPAOOTKH TMOYBBI
(oKyunBaHUE), BHECCHMsI YIOOpEHHUH, NpPOpPEKHUBAHUSA IPOPOCTKOB, IOJIMBA M KU3HU
KYJbTYPHBIX pacTeHHU. | uapononuka.

®otocunTe3. JIuct — opran BO3AyIIHOIO NUTAaHUS. 3HaueHUe (OTOCHHTE3a B IPUPOJE U B
KHM3HU YEJIOBEKA.

JpIxaHHe pacTeHus.

JpixaHue KOpHA. PeIxjeHue MOYBBI Ul YJIydlUEHUs [bIXaHUsS KOpPHEH. Y CIIOBUS,
IPENATCTBYIOUIME JbIXaHUIO KOpHei. JIucT kak opraH JpixaHus (YCTBUYHBIA ammapar).
[Toctynnenne B mauct arMocdepHoro Bozayxa. CuibHas 3ambUIEHHOCTH BO3IyXa, Kak
IPENATCTBUE AJS JbIXxaHus JUCTbeB. CTeOenb Kak opraH JbIXaHus (HAJIUYME YCTBHIl B KOXKHUIIE,
yeyeBHuek). OCOOCHHOCTH JAbIXaHUS pacTeHUil. B3auMOCBS3b JbIXaHWS PACTCHUS C
(hoTOCHHTE30M.

TpaHcnopT BeliecTB B pacTeHUH.

CBsI3b KJIETOYHOTO CTpOeHUs cTedis ¢ ero pyHkuusamu. Poct crebns B anuny. Kierounoe
CTpOEHHE CTeOJIsi TPaBSHUCTOTO PACTEHUS: KOXHIIA, MPOBOJSIIME ITyYKH, OCHOBHAs TKaHb
(mapenxuma). KnetouHoe crpoeHue crediis IpeBEeCHOro pacTeHus: Kopa (mpoOka, 1y0), kaMOuii,
npeBecrHa U cepiaueBuHa. Poct crebns B tommmHy. IlpoBomsimue Tkanu KopHs. TpaHcmopT
BOJbl M MHMHEPAJIbHBIX BEUIECTB B PAaCTEHUU (COCYAbl JPEBECHMHBI) — BOCXOIAIIMN TOK.
Wcnapenue Boxapl uepe3 crebenb W JMCThs (TpaHcnupauus). Perynduus ucnapeHuss BOJbI B
pacrteHuH. BiusHIe BHENIHUX YCIIOBHM Ha McMapeHue Bobl. TpaHCIIOPT OpraHu4ecKuX BEIIECTB
B pacTeHuHU (CUTOBUIHBIE TPYyOKH J1y0a) — HUCXOAAMN ToK. [lepepacnipeneneHue u 3amnacaHue
BEIIECTB B pacTeHuu. Boiaenenue y pacrenuii. Jluctonan.

Pocrt 1 pa3BuTHE pacTeHus.

IIpopactanue cemsH. YcnoBus mnpopacTtaHust ceMsH. [loaroroBka ceMsH K IIOCEBY.
Pa3BuTue mpopocTkos.

OOpaszoBarenbHble TkaHu. KoHyc HapactaHuss moOera, pocT KOHYMKAa KOpHS.
Bepxymieunsliif 1 BcTaBouHbI pocT. PocT KopHsS U cTe0as B TonuHy, kamOuil. O6pa3oBanue
TOAMYHBIX KOJEll y JpeBEeCHBIX pacTeHuil. BnusHue (QUTOrOpMOHOB Ha pOCT pPACTEHHS.
PocToBble nBukeHus pacrenuil. Passutue nodera u3 mouku.

PasMHoxeHne pacteHuit M ero 3HaueHue. CeMeHHOe (T€HEpPaTHBHOE) pa3MHOXKEHHE
pactenuii. l{Betku u couserus. Onbuienue. IlepexkpécTHoe omblieHHE (BETPOM, KUBOTHBIMH,
BO/OM) M camoomnbuieHue. J[BoiiHoe omogoTBopeHue. HacnenoBanue mnpu3HAKOB 000MX
pacTeHui.

BereratuBHOE€ pa3MHOXKEHHME IIBETKOBBIX pAacTeHMH B IpUpoAe. DBereratuBHOe
pa3MHOXXEHHE KyJIbTypHBIX pacTeHui. Kionel. CoxpaHeHME NPHU3HAKOB MAaTEPHUHCKOIO
pacTeHust. X03HCTBEHHOE 3HAUEHUE BEr€TaTUBHOIO PA3MHOKEHHUS.

Jlabopamopuvie u npakmuueckue padomoi.

Habutoienue 3a pocToM KOpHSI.

Habmtonenue 3a poctom nobera.

Onpenenenre Bo3pacTa JAepeBa 10 CIUIy.

BrlsiBneHe nepeiBUKEHNS BOABI 1 MUHEPAJIBHBIX BELIECTB I10 IPEBECUHE.

Habmoienue nporiecca BblI€ICHHS KUCIOPOAa Ha CBETY aKBapUYMHBIMH pPAaCTEHUSIMH.

N3y4enne poau peIXJIeHUs JUIsl IbIXaHUS KOPHEH.

OBnanenue nmpuémMaMu BEreTaTUBHOTO Pa3MHOXKEHUSI pacTeHUU (YepeHKOBaHUE MOOEeros,
YEepeHKOBAHUE JINCTHEB U JIPyTUe) Ha MpUMepe KOMHATHBIX pacTeHUH (TpaaecKaHIIts, CeHITOoNuS,
OeroHusi, CaHCEBbEpA U APYTHUE PACTECHUS).

Onpenenenne BCXOKECTH CEMSH KYJIBTYPHBIX PACTEHUH U ITOCEB UX B IPYHT.



HaGmonenne 3a pocToM M pa3BUTHEM IIBETKOBOTO PACTEHHUS B KOMHATHBIX yCJIOBHSX (Ha
npumMepe (Hacoay WIK MOCEBHOTO TOPOXa).
OmnpeneneHne yclIoBUN MPOPACTAHHS CEMSH.

7 KUIIACC

1. Cucrematuveckue rpynnbl pacTeHui

Knaccudukanus pacrenuii. Bug kak ocHOBHas cucremaruueckas kareropus. Cucrema
pactutenbHOro mupa. Husmve, Bbicnine COpOBBIE, BBICHIME CEMEHHBbIE pacTeHus. OCHOBHBIE
TaKCOHBI (KaTeropuu) CUCTEMATUKH pacTeHUi (LIapcTBO, OTHAEN, Kiacc, MOPSIOK, CEMEHCTBO,
pon, Bun). Victopusi pa3BUTHUS CUCTEMAaTHUKH, ONKMCAHUE BHUJIOB, OTKPHITHE HOBBIX BHUJIOB. Poub
CHUCTEMATUKH B OMOJIOTHUHU.

Hwusmme pactenus. Bomopocnau. O0mas xapakreprucTruka Bogopociaeii. OTHOKIECTOUYHbIE U
MHOT'OKJIETOUYHBIE 3€J1E€HBIE BOAOPOCIU. CTPOEHHUE U JKU3HEIEATENBHOCTD 3€JIEHBIX BOJIOPOCIIEH.
Pasmuoxenue 3enéHbIx Bojopocieil (Oecnonioe u mosioBoe). bypbie n KpacHble BOAOPOCTH, HX
CTPOEHME U KU3HEAESITEIbHOCTh. 3HAUEHUE BOJOPOCIIEH B IPUPOJIE U KU3HU YEJIOBEKA.

Boiciie cmnopoBbie pactenus. MoxoBuanble (Mxu). OOmas XapakTepuUCTHKAa MXOB.
CrtpoeHre W KU3HEICATEIBHOCTh 3€NEHBIX M C(HArHOBBIX MXOB. IIprcnocoOIeHHOCTh MXOB K
KU3HM Ha CWIBHO YBJIQKHEHHBIX MOYBaX. Pa3MHOXEHHE MXOB, LIMKJI Pa3BUTHS HA MpPUMEpE
3eN€HOr0 Mxa KyKYWKUH JIEH. Ponp MX0oB B 3a0onaumBaHuM MOYB U TOp(ooOpa3zoBaHUMU.
Hcnonb3oBanue Topda M MPOAYKTOB €ro mnepepadoTKU B XO3SMCTBEHHON AESITENbHOCTU
YeJioBeKa.

[TnayHnoBuaHbIC (ITnaynsr). XBOILLIEBUIHEBIE (XBommm), [TarmopoTHUKOBUIHBIC
(ITammopotaukm). OOmIass XapakKTePUCTHKA. YCIOXKHEHHE CTPOCHHUS IallOPOTHUKOOOPA3ZHBIX
pacTeHuii 1Mo cpaBHEeHHIO ¢ MxaMH. OCOOCHHOCTH CTPOCHMSI U >KU3HEICSATENbHOCTH ILIAyHOB,
XBOIIEW W  ManmopOTHUKOB. Pa3MHOXeHHME TanopoTHHKOOOpa3HbIX. Luknm — pa3BuTHs
ManopoTHUKa. Poib JpEeBHHX MaloOpOTHUKOOOpPAa3HBIX B 00pa30BaHUU KAMEHHOTO YTJIS.
3HaueHue NanopoTHUKOOOPA3HBIX B MPUPOJIE U KU3HU YEJIOBEKA.

Beiciime cemeHHble pacTeHus. [onmocemenHble. OOmmias XapakTepHCTHUKA. XBOMHbIE
pacTeHus, ux paszHooOpasue. CTpoeHHE U KHUIHEIEATETLHOCTh XBOWHBIX. Pa3MHOXeHUe
XBOMHBIX, LUKJI PA3BUTHUS HA IPUMEPE COCHBI. 3HAUYEHNE XBOMHBIX PACTEHUH B IPUPOJIE U KU3HU
YeJioBeKa.

[TokpeiToceMeHHbIe (LBETKOBBbIE) pacTeHuss. OOmas xapakrepuctuka. OcobeHHOCTH
CTPOEHHUSI U >KU3HEACATEIbHOCTH MOKPHITOCEMEHHBIX KakK HauOoJiee BBICOKOOPTaHU30BaHHOM
Ipynmnbl pacTeHU, uX rocrnoAcTBo Ha 3emie. Knaccuduxaius mOKpbITOCEMEHHBIX PacTEHUI:
kinacc JIBynonmbHele U knacc OpnomonbHble. Ilpu3Haku kiaccoB. Llukn  pa3BuTus
MTOKPBITOCEMEHHOTO PaCTEHUSI.

CemMelicTBa TNOKPBITOCEMEHHBIX (IIBETKOBBIX) pPACTEHUM (M3ydaroTcsl TpU CceMeicTBa
pacTeHuil 1o BbIOOpPY Yy4HTENs ¢ Y4ETOM MECTHBIX YCJIOBUH, MPU 3TOM BO3MOXKHO H3yyaTb
cemeiicTBa, He BOLIEIIINE B MEPEUYEHb, €CIU OHU SBIIAIOTCS Haubosiee paclpoCTpaHEHHBIMU B
JTAHHOM peruoHe). XapakTepHble NMpHU3HaKU ceMelcTB kiacca JIBynomnbHble (KpecTorBeTHsle,
umu Kamycrtueie, Po3onsernsie, win Po3oBsie, MoTsuibkoBbie, Wi boOossie, [lacnénoreie,
CnoxHouBeTHble, wid AcTpoBble) U kjacca OpnHoponbHble (Jluneiinsle, 3naku, WIK
MstnukoBsie). MuHoroobpasue pacreHuid. JlukopacTymue MNpeICTaBUTENH  CEMEHCTB.
KynbsTypHbIE IpeACTaBUTENN CEMENCTB, X UCIIOJIb30BAHUE YEIOBEKOM.

Jlabopamopuwsie u npakmuueckue padomol.

N3yyenue cTpoeHHs OAHOKIETOYHBIX BOJOpOCHel (Ha MpuUMEpe XJIaMUAOMOHAIbl U
XJIOPEJLTHI).

N3ydeHnne cTpoeHus MHOTOKJIETOUHBIX HUTYATHIX BOAOPOCIEH (Ha MpuMepe CIIUPOrUphI U
YJIOTPUKCA).

N3y4yeHne BHEITHETO CTPOEHUS MXOB (Ha MECTHBIX BHJIAX).
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N3y4yeHne BHEITHETO CTPOECHUS NAIIOPOTHHKA I XBOILIA.

N3yueHne BHEHNIHEro CTPOEHUs BETOK, XBOW, IIHIIEK U CEMSH T'OJIOCEMEHHBIX PacTEHUI
(Ha mpuMepe ey, COCHBI WJIU JIUCTBEHHUIIBI).

N3yueHre BHEIHEr0 CTPOEHHUSI TIOKPHITOCEMEHHBIX PACTEHUN.

N3yuenne mnpu3HakoB TmipeactaButenet cemeiictB: Kpecroupernsie (KamycTHbie),
Pozousernsie  (Po3oBeie), MotsiibkoBeie  (boOowie), IlacnénoBele, Ca0KHOUBETHBIC
(Actpossie), Jluneitasie, 3naku (MATIMKOBBIE) Ha TepOapHBIX M HATYpaIbHBIX 00pa3Iax.

Omnpenenenve BUAOB pacTeHUM (Ha mnpuMepe TpEX CEMEWCTB) C HCIOJIb30BAHUEM
ONpEEIUTENECH PACTEHUI UM ONPEACIIUTENbHBIX KapTOYEK.

2. Pa3BuTHe PAaCTUTEJHLHOI0 MUPA HA 3emJie

OBOJIIOLIMOHHOE PAa3BUTHE PACTUTENIBHOr0 Mupa Ha 3emiie. CoXpaHEHHE B 36MHOM Kope
PacCTUTEIBHBIX OCTATKOB, UX HM3y4YeHHE. «KUBbIE NCKOMAEMbIE» PACTUTEIBLHOIO apcTBa. JKu3Hb
pactenuii B Bojie. [lepBbie Ha3eMHble pacTeHuss. OCBOEHUE PACTEHUSMHU CYIIH. JTallbl Pa3BUTHUS
HA3E€MHBIX PACTEHUI OCHOBHBIX CUCTEMAaTUYECKUX Ipynn. BeiMepiune pacteHus.

IKCKypcuu unu 6u0eoIKCKypcuu.

Pa3BuTtne pactutenbHOro Mupa Ha 3emie (IKCKypcHs B MaJ€OHTOJOTMYECKUM WM
KpaeBeIuecKuil Mmy3ei).

3. PacrTenusi B IpUPOJAHBIX COO0IIECTBAX

Pactenus u cpena oburanusa. Dkonoruueckue ¢GakTopbl. PacTeHUs U yclioBusi HEKUBOM
NPUPOJBI: CBET, TEMIepaTypa, Biara, arMoc(epHblii BO3ayX. PacTeHuss u ycloBHs >KUBOU
MIPUPOABL: MPSMOE U KOCBEHHOE BO3JCHCTBHE OpraHM3MOB Ha pacteHus. [IpucrnocobieHHOCTH
pacTeHuii k cpesie oouranus. BzanMocBs3u pacTeHUI Mex 1y cOOOH U C IPYyTrMMH OpraHu3MaMHu.

Pactutenbubie  coobmiectBa.  BumoBoil  cocTaB  pacTUTENBHBIX  COOOIIECTB,
npeobianalonMe B HUX pacTeHHus. PacrpeneneHue BHIOB B PAaCTHTEIBHBIX COOOIIECTBAX.
Ce30HHBIE U3MEHEHUS B )KM3HHU PACTUTENBHOTO coolrecTBa. CMeHa pacTUTEIbHBIX COOOIIECTB.
PacturensHOCTh (pacTUTENBHBIN TOKPOB) MPUPOIHBIX 30H 3emitn. Dropa.

4. PacTeHus U 4eJIOBEK

KynbTypHble pacTeHus U ux npoucxoxjaeHue. LleHTpsl MHOrooOpasust U MpOUCXOKICHUS
KyJbTYPHBIX pacTeHuil. 3emuienenue. KylbTypHble pacTeHMsI CEIbCKOXO3SIMCTBEHHBIX YTOAMM:
OBOLIHBIE, TUIOAOBO-SITO/HbIE, TMOJEBbIE. PacTeHus ropona, 0COOEHHOCTb TOPOACKON (DIIOpHI.
[Tapku, necomapku, CkBepbl, OoTaHMUYECKUE cajbl. JlekopaTuBHOE 1BETOBOACTBO. KOMHaTHBIE
pacTeHusi, KOMHaTHOE LBETOBOACTBO. [lociencTBus AESITEIbHOCTH 4YEIOBEKa B AKOCHUCTEMAX.
OxpaHa pacTuTenpHOro Mupa. BoccraHOBIEHME YMCICHHOCTH PEIKUX BUAOB PACTEHMI: 0C000
oxpansieMble npupoansie Tepputopun (OOIIT). Kpacnas xuura Poccun. Mepsl coxpaneHus
PacTUTEIBLHOTO MHPA.

IKCKypcuu unu 6u0eo0IKCKypcuu.

N3yueHne cenbCKOX039MCTBEHHBIX PACTEHUIN PETHOHA.

N3yueHne COpHBIX pacCTEHHI pErMoHa.

5. I'pu0sbl JIumaitnuku. bakrepun

I'pubsl. OOmiast xapakrepuctuka. llnsnounsie rpudbl, WX CTpPOEHUE, NMUTAHHUE, POCT,
pasmHoxeHue. Cheno0HbIE U AA0BUTHIE TPHOBL. Mephl MpoduIakTUKK 3a00J€BaHHM, CBA3aHHBIX
c rpubamu. 3Hau€HUE LUISAINOYHBIX I'PUOOB B MPUPOTHBIX COOOIIECTBAX M KM3HU YEJIOBEKA.
[TpomblIIIEeHHOE BBIPAIIMBAHKE IIUTSITIOYHBIX TPHOOB (IIIaMITUHBOHBI).

[InecueBbie rpubdbl. JposxokeBble TpHObl. 3HaUE€HUE TUIECHEBBIX M JIPOXOKEBBIX IPUOOB B
MIPUPO/JIC U )KU3HHU YeJIoBeKa (MUIIeBas U ¢papMalieBTUYecKast IpOMBIIUIEHHOCTh U JPYTHE).

[Tapazutuueckue rpulsl. PazHooOpa3ue U 3HaueHUE Mapa3sUTUYECKUX TpUOOB (TOJIOBHS,
CropbIHbs, (urodTOopa, TPYTOBUK U Japyrue). boppba ¢ 3a0oseBaHUSMHU, BBI3BIBAEMBIMU
Mapa3uTUYECKUMHU TPHOaMH.

JInmailHuKn — KOMIUIEKCHbIE OopraHu3Mmbl. CTpoeHue nummaiHukoB. [Iutanme, poct mn
Pa3MHOXKEHHE JIMIIAHHUKOB. 3HAaUeHHE JIUIIAHHUKOB B IPUPOJIE U )KU3HU YEJIOBEKA.
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bakrepun — nosaepHsle opranu3Mbl. O0Imas xapaktepucTuka Oakrepuidl. bakrepuanbHas
KkieTtka. PasmHOkeHue Oaktepuii. Pacmpoctpanenmne Oakrtepuii. PazHooOpasuwe OaxTepwii.
3HayeHne OaKTepuil B TNPHUPOAHBIX cooOlmiecTBaX. boie3HeTBOpHBIE OaKTepuu U MEPHI
npoUIaKTUKKN 3a00JI€BaHUMN, BBI3IBAEMBIX OakTepusiMU. bakrepuu Ha ciayx0e y dermoBeka (B
CEJIbCKOM XO03SIMICTBE, IPOMBIILIIIEHHOCTH).

Jlabopamopuvie u npakmuueckue padomul.

N3ydyenne CTpoeHHMs] OJHOKJIETOYHBIX (MYKOpP) ¥ MHOTOKJIETOYHBIX (TIEHMIIMJILI)
TUIECHEBBIX TPUOOB.

W3ydenue cTpoeHHs IJIOAOBBIX TeN IUISAMOYHBIX T'PHOOB (MM M3YYEHHE INUISIIOYHBIX
rpr0OB HAa MYJISKaX).

N3ydeHue cTpoeHus JUIIAaHHHUKOB.

N3yudenue ctpoeHns 6akrepuii (Ha rOTOBBIX MUKpPOIIpenapaTax).

8 KIIACC

1. 7KuBOTHBIN OpraHusm

3oo0s0rusi — HayKa o )KMBOTHBIX. Pa3aensl 300mo0ruu. CBs3b 300J10TUH € IPYTUMH HAyKaMH
Y TEXHUKOMU.

OOmme mnpu3HAaKM S>KUBOTHBIX. OTIMYUS JKMBOTHBIX OT pacTeHuil. MHorooOpasue
KUBOTHOTO MUpa. OJHOKJIETOYHbIE U MHOTOKJIETOYHbIE KMBOTHbIE. DopMma Tena >KMBOTHOTO,
CUMMETpHUS, pa3MephI Teja U Jpyroe.

XKusotHas knerka. OTkpbiTHE KUBOTHOM KieTku (A. JleBenryk). CTpoeHue »KUBOTHOM
KJIETKU: KJIeTOYHash MeMOpaHa, OpraHouAbl MEPEABMXKEHHUS, SAPO C SAPBIIIKOM, LUTOIUIa3Ma
(MHTOXOHPUU, TUIIEBAPUTEIbHBIC U COKPATUTEIBHBIE BAKyOJIH, JIN30COMBI, KIIETOYHBINA LIEHTD).
[Ipoueccel, npoucxoasmue B kieTke. Jlenenue kineTku. TkaHM KUBOTHBIX, UX pa3HooOpasue.
Oprasbl ¥ CUCTEMBI OPTAaHOB KUBOTHBIX. OpraHu3M — €IMHOE LIETIOE.

Jlabopamopnvle u npakmuueckue padomul.

HccnenoBanne 1moja MHKPOCKOIIOM TOTOBBIX MHUKPOIPENaparoB KIETOK M TKaHEU
KUBOTHBIX.

2. CrpoeHHe M )KM3HeAeSITeJIbHOCTh OPraHU3Ma KUBOTHOIO

Onopa u JBUXKEHHE >KUBOTHBIX. (OCOOEHHOCTH THMIPOCTaTUYECKOrO, HApPYKHOTO U
BHYTPEHHETO CKeJleTa y JKUBOTHBIX. llepenBukeHne y OIHOKIETOYHBIX (aMEOOBHIHOE,
KTYTUKOBOE€). MBIIICUHbIE ABMKEHUS Y MHOTOKJIETOYHBIX: MOJET HACEKOMBIX, ITHII, TJIABAHUE
pBIO, JABWKEHHME IO Cylle MO3BOHOYHBIX >XMBOTHBIX (Moy3aHue, Oer, xoapba W Jpyroe).
PrIyakHble KOHEUHOCTH.

[Iuranue u nuIIeBapeHHe y KUBOTHBIX. 3JHaUueHUe nuTaHus. [lutaHnue u nuiieBapeHue y
npocTelmux. BHYTpUNOIOCTHOE M BHYTPUKIETOYHOE MNUIIEBAPEHUE, 3aMKHYTas U CKBO3Has
MUIIeBapUTeNbHAsT cUcTeMa Yy Oecro3BOHOUHBIX. [IMIeBapUTEeNbHBIN TPakT Y MO3BOHOYHBIX,
nuuieBapuTenbHble  kene3bl. PepMeHTbl. (OCOOEHHOCTH MNUIIEBApPUTENBHOW CHUCTEMBI Y
MpEeACTaBUTENEH OTPSAI0B MIEKOIUTAIOLIUX.

JlpIxaHue *KUBOTHBIX. 3HaUeHHE JbIxaHus. ['a3000MeH depe3 BCIO MOBEPXHOCTh KJIETKHU.
XKabeprnoe npixanue. HapyxHple u BHyTpeHHHe xaOpwl. KoxHoe, TpaxeiiHoe, n€rouHoe
npIxanue y ooburtareneit cymmu. OcoOEHHOCTH KOXKHOTO JbIXaHusa. Ponb BO3MYIIHBIX MEIIKOB y
ITHIL.

Tpancnopt BeliecTB y KMBOTHBIX. PoJb TpaHCHOpTa BelIECTB B OpraHU3MeE >KUBOTHBIX.
3aMKHyTast 1 HE3aMKHYTasi KPOBEHOCHbBIE CUCTEMBbI y 0ecro3BOHOYHBIX. Cepliie, KpOBEHOCHBIE
cocyabl. CHMHHON M OpPIOIIHON COCYJIbl, KallUJUIAPHL, «JIOKHBIE CEplla» y JI0KIEBOTO YepBsl.
OCOOEHHOCTH CTPOEHHUSI HE3aMKHYTOW KPOBEHOCHOH CHCTEMBI y MOJUIFOCKOB M HACEKOMBIX.
Kpyru kpoBooOpaiieHus: U OCOOEHHOCTH CTPOEHMsSI Cepiell Y IO3BOHOYHBIX, YCJIOKHEHUE
CHCTEMBbI KpOBOOOpAIlIEHUSI.
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Brienenue y )KMBOTHBIX. 3HAUE€HUE BBIICICHUS KOHEUHBIX MPOAYKTOB OOMEHa BEIIECTB.
CokpaTuTenbHbIe BAKYOJIH Y MPOCTEUIINX. 3BE3AUATHIC KIETKA U KaHAJIBIIBI Y TUIOCKUX YEpBE,
BBIJICIUTENIbHBIE TPYOOUKM W BOPOHKH Y KOJbYAThIX 4YepBed. MabIUTHEBBl COCYABI Y
HaceKoMbIX. [1o4kH (TyJOBHIIHBIC U Ta30BbIE), MOYETOUHUKH, MOUYEBOM Iy3bIPb Y MO3BOHOYHBIX
AKUBOTHBIX. OCOOEHHOCTHU BBIJIETICHMS Y IITHLL, CBS3aHHBIE C ITOJIETOM.

ITokpoBsl Tena y KUBOTHBIX. IIOKPOBBI y 0€CIIO3BOHOYHBIX. Y CII0)KHEHUE CTPOEHUS KOXU
y no3BoHOYHBIX. Koska kak opran BeiieneHus. Posib koxu B temoorade. 1IponsBoanbie KOXH.
CpencrBa MacCUBHOW M aKTUBHOM 3aIUTHI Y )KUBOTHBIX.

Koopaunamuss u perynsuus KU3HEACATEIbHOCTU Yy JKUBOTHBIX. Pazapakumocts y
OJTHOKJIETOYHBIX JKMBOTHBIX. Takcuchl (¢oToTakcuc, TpoPOTAKCUC, XEMOTAKCUC U JApYyrHe
takcucel). HepBnast perymsauus. HepBhas cuctema, €€ 3Hauenue. HepBHas cucrema y
O0ecro3BOHOYHBIX: ceryaTtas (muddys3Has), crTBojoBas, Yy3iloBas. HepBHas cucrema vy
MO3BOHOYHBIX (TpyOuaras): TOJJOBHOM M CIIMHHOW MO3T, HEPBHI. Y CIIO)KHEHHE TOJIOBHOTO MO3Tra
oT pel0 10 miekonurarouux. IlosiBneHue OosnbIMX MONTyIIApUid, KOPbI, OOpO31 M HM3BHIUH.
I'ymopanbhas peryisanus. Ponb ropMOHOB B KU3HM KUBOTHBIX. [lonoBeie ropmonsl. 1lomoBoit
mumopdusm. Opranbl 4yBCTB, ux 3HadeHue. Penenrtopsl. Ilpocteie u cinoxHble (paceTouHble)
riasa y HacekomblX. OpraH 3peHHs U CiyxXa Yy II03BOHOYHBIX, MX YycClO)KHeHHe. OpraHsl
OOOHSHUS, BKyCa U OCA3aHUs y OECHO3BOHOYHBIX U MO3BOHOUYHBIX >KMBOTHBIX. Opran OOKOBOIi
JIMHUU Yy PHIO.

[loBenenue »UBOTHBIX. BpoxnéHHoe u NpHOOpeTEHHOE TMOBeieHUEe (MHCTHHKT U
Haydyenue). HaydeHnue: ycioBHbIe pedUieKChl, WMIOPUHTHHT (3alle4aTiIeHUuE), HWHCANT
(moctuxkenue). [loBenenue: mnuiieBoe, OOOPOHUTENIBHOE, TEPPUTOpPHATIbLHOE, OpadHoe,
uccienonarenbckoe. CTUMYJIbI HOBEICHUS.

Pa3smHOXeHME M pa3BUTHE >KUBOTHBIX. becriosioe pa3sMHOXEHHE: JAEIEHUE KIETKU
OJHOKJICTOYHOTO OpraHuW3Ma Ha JIBe, MOYKoBaHWe, (parmenrtanus. [lomoBoe pa3smMHOXKEHHE.
[IpenmyniecTBO 1oa0BOro pasmMHokeHus. [lonoselie xkenessl. Snynnku u cemeHHUKHU. [lonoBbie
kieTku (rametsl). OmnogorBopenue. 3urora. [laprenorenes. 3apoapiieBoe pa3sutue. CTpoeHue
aina OTUIBL.  BHyTpuyTpoOHOE pa3BUTHE MIIEKONUTAIOMUX. 3apoJblIeBble  00OJOUKH.
[Inauenra (nerckoe Mecto). Ilymounslii kaHatuk (mynoBuHa). [locTamMOproHaNBEHOE pa3BUTHE:
npsiMoe, Hermpsimoe. Metamopdo3 (pa3BUTHE C IPEBPALLIEHUEM): TIOJIHBIM U HETTOJIHBIM.

Jlabopamopnsie u npakmuueckue padomol.

O3HaKOMJIEHHE C OpraHaMH ONOPBI U IBUKEHUS Y dKUBOTHBIX.

N3yyenue crnocoOOB MOTJIONUIEHUS HUILIN Y )KUBOTHBIX.

N3yyenne cnocoOOB AbIXaHUs Y )KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMaMU OPTaHOB TPAHCIIOPTA BELIECTB Y KUBOTHBIX.

N3y4eHne mokpoBOB TeNa y )KUBOTHBIX.

N3y4yeHne opraHoB 4yBCTB Y KUBOTHBIX.

®opMHUpOBaHUE YCIOBHBIX pe(IEKCOB Y aKBapUYyMHBIX PBIO.

Crpoenue siiilia U pa3BUTHE 3apOJIbIIIA NTUIBI (KYPHILIBI).

3. CucremaTu4yeckue rpynnbl ;)KHBOTHBIX

OcCHOBHbBIE KaTEropuy CHCTEMaTUKHU >KMBOTHBIX. Bua Kak OCHOBHas cucTeMaTHYecKas
Kareropusi  KUBOTHBIX. Kiaccudukamusts  kuBoTHbIX. CHcTeMa  JKMBOTHOTO — MHpa.
CucremaTHueckue KaTeropuu KUBOTHBIX (IIApCTBO, THUII, KJIacc, OTPSA, CEMEUCTBO, PO, BUJ), UX
conoaunHenue. bunapHas HomeHknatypa. OTpa)keHHe COBPEMEHHBIX 3HAHNN O MPOUCXO0KIEHUN
U POJCTBE KUBOTHBIX B KJIaCCU(UKAIIMH KUBOTHBIX.

OpHOKJIETOUHBIE JKMBOTHBIE — mpocteiimmne. CTpoeHHE U KU3HEIEATEIBHOCTD
npocredmumx. Mectooburanue u obpas xu3zHu. OOpa3oBaHHE LUCTHI MPHU HEOJATONMPUSITHBIX
YCIOBUAX cpeabl. MHOroo0pasue npoctedimmnx. 3HadeHue MPOCTEUIINX B MPHUPOJE U KHU3HH
yemoBeka (00pa3oBaHWE OCAMOYHBIX TMOPOJ, BO30yAHWTENH 3a00J€BaHUN, CHMOMOTHYECKHE
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Buael). [lyTu 3apakeHus yenoBeka U Mepbl MPO(UIAKTUKH, BHI3BIBAEMBIC OJHOKIECTOYHBIMU
KUBOTHBIMU (MaJISIPUMHBIN TTA3MO/IHIA).

Jlabopamopnvie u npakmuueckue paoomol

Uccnenoanmne crpoenus uHGy30puu-Ty(eabku U HaOMoIeHUe 3a €€ Mepe/IBUKCHUEM.
N3yyenne xemoTakcuca.

MHoroo6pasue npocTelmux (Ha roTOBBIX Mpernaparax).

N3rotoBneHne Moy KJICTKH pocTeiiero (aMeéonl, HHPY30puu-Ty(HETbKU U IPYTOoe. ).

MHorokieroynble KuBOTHble. Kumeuynonosnoctusie. OOmas XxapaKkTepUCTHKA.
Mecrooburanue. OcOOEHHOCTH CTPOCHHS U KU3HEACSATEIBHOCTH. DKTOAEPMAa W DHTOAEPMA.
BuyTtpunonoctHoe u KkieToyHoe mnepeBapuBanue nuiu. Perenepauus. Peduexc. becnonoe
pasmMHOkeHue (moukoBaHue). [lomoBoe pasmuoxenue. I'epmadpomautusm. PazmenpHOMONBIE
KHILIEYHOIOJIOCTHBIE. MHOroo6pasue KUIIEYHOMOJIOCTHBIX. 3HAUEHUE KHILIEYHOIOJIOCTHBIX B
MPUPOJIE U )KU3HHU YeoBeka. KopalioBbie OBl M UX POJb B pru(ooOpa3oBaHUH.

Jlabopamopuvie u npakmuueckue padomul.

UccnepoBanue CTpoeHHs TPECHOBOAHOW THUAPHL U €€ TepeABMKEHUS (IIKOIbHBIN
aKBapuyMm).

HccnenoBanue nuTanus TUAPHI JaGHUSIMA U IUKIOTAaMU (IIKOJIBHBIN aKBapUyM).

N3rotoBneHne Moenu NpecHOBOIHON TUAPHI.

Ilnockue, Kpyriable, KoJb4yaTble uepBH. OOmas xapakrepuctuka. OcoOEHHOCTH
CTPOCHHS U >KM3HENEATEIbHOCTH IJIOCKUX, KPYIJBIX M KOJbUATHIX uepBeil. MHoroobOpasue
yepseld. [lapazuTuyeckue I1UIOCKME M Kpyrible dYepBU. Lukibl pa3BUTUS TNEYEHOUYHOTO
cocajbllliKa, OBIYbErO IEMHS, YEJOBEYECKOW ackapuibl. YUYepBH, UX MPHUCIOCOONCHUS K
MapasuTU3My, Bpell, HAHOCUMBIN UYE€JIOBEKY, CEIbCKOXO3SMCTBEHHBIM PAaCTEHUSM U YKUBOTHBIM.
Mepbl 10 NOpeAyNpeKICHUIO 3apaXCHHUS MapasuTHUYeCKUMH 4epBsiMU. Poib uepBeil Kak
MO4YBO0Opa30BaTEIICH.

Jlabopamopnusle u npakmuueckue padomol.

HccnenoBanne BHELIHETO CTpPOEHHUs A0oxkaeBoro uepss. HaGmionenue 3a peakuueit
JIOKIEBOTO YEPBsI HAa pa3paKUTelu.

HccnenoBanne BHYTPEHHETO CTPOEHHUS JIOKIIEBOTO 4YepBsi (HA TOTOBOM BIIAKHOM
npenapare 1 MUKpOIpernapare).

N3ydyenne npucrnocoOneHnid Napa3uTUYECKUX dYepBed K Mapa3uTu3My (Ha TOTOBBIX
BJIQXKHBIX U MUKpOIIpenaparax).

Ynenucronorue. O6mas xapakrepuctuka. Cpenpl *uU3HU. BHemHee W BHyTpeHHee
CTpOEHHE YWICHUCTOHOTMX. MHOrooopasue wieHucToHorux. [lpeacraBurenu Kiaccos.

PakooOpa3zubie. OCOOEHHOCTH CTPOCHUS U )KU3HEIEATETLHOCTH.

3HaueHue pakooOpa3HbIX B IPUPOJIE U )KU3HH UEIOBEKa.

[TaykoobOpa3zubsie. OCOOEHHOCTH CTPOCHHS M KU3HEACSTEIIBHOCTH B CBSI3U C JKU3HBIO Ha
cyute. Knemu — BpeauTenu KyJabTypHBIX pacTeHMH U Mepbl 00pbObl ¢ HUMH. [lapasutnyeckue
KJICIM — BO3OYIUTENHN W TIEPEHOCUYMKH OMACHBIX OoJie3Heil. Mephl 3amuThl OoT Kiemield. Poib
KJIeIeHd B TOYBOOOPa30BaHUH.

Hacexompie. OCOOEHHOCTH CTPOCHHS U KU3HEACITEIPHOCTU. Pa3MHOXEHNE HACEKOMBIX U
Tunbl pa3Butus. OTpsiabl HacekombiX: IIpsimokpeuibie, PaBHOkpbUIbIe, [lOMy’KECTKOKpBUIbIE,
Yemryekpouible, JKecTtkokpbuible, IlepenonuaTokpeuibie, /[Bykpbuibie u apyrue. Hacekomble —
NEPEHOCYUKN BO30YyJHUTENed M Mapa3uThl 4YeJOBEeKa M JOMAIIHUX KUBOTHBIX. Hacekomble-
BpeAMUTENHN caja, oropoja, mois, jeca. Hacexkomble, CHIKAIOIIME YHCIEHHOCTh BpeAUTENeit
pactenuil. IloBeneHne HACEKOMBIX, WHCTHUHKTBL. MeEpbl MO COKpAIEHUI0 YHUCIEHHOCTH
HACEKOMBIX-BpeuTeNiel. 3HaueHHe HaCEKOMBIX B MPUPOJIE U KU3HU YETIOBEKa.

Jlabopamopnvie u npakmuueckue padomol.

HccnenoBanne BHEMIHETO CTPOEHHS HACEKOMOro (HAa INpUMEpe MalCKoro >KyKa WM
JIPYTUX KPYIHBIX HACEKOMBIX-BPEIUTENEH ).
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O3HaKOMJIEHHE C Pa3JINYHBIMU THUIIAMH Pa3BUTHUSI HACEKOMBIX (Ha IIPUMEPE KOJUIEKIUH).

Moaawckn. OOmas xapakrepuctuka. Mecroodutanue MounockoB. CTpoeHue u
MIPOIIECCHI KU3HEACATEILHOCTH, XapaKTepHbIe 1 OPIOXOHOTHX, IBYCTBOPYATHIX, TOJIOBOHOTHUX
MOJUTIOCKOB. UepThl NPUCIIOCOOICHHOCTH MOJUIIOCKOB K cpeae oOutaHus. PasmHoxeHue
MOJUTIOCKOB. MHOT000pa3re MOJUTIOCKOB. 3HAYSCHHE MOJUIIOCKOB B TIPUPO/IE U )KU3HU YEIOBEKA.

Jlabopamopuvie u npakmuueckue padomul.

HccnenoBanue BHENIHETO CTPOEHUS PAKOBUH IPECHOBOAHBIX M MOPCKHMX MOJUIIOCKOB
(paxoBHHBI 0€33yOKH, IEPIOBUIIBI, TIPYIOBHKA, KaTYIIKH U JAPYTHUE).

XopaoBble.  OOmas  xapakTepUCTHKA.  3apOABIIIEBOC  PA3BUTHE  XOPAOBBIX.
Cucremarnueckue rpynmbl XopaoBbix. [loarun becuepennbie (nannetnuk). [lonrun Yepenusie,
nu [To3BoHOUYHBIE.

Ppiobl. OOmas xapakTepucTHKa. MecTooOMTaHWE | BHEIIHEE CTPOCHHE PBIO.
OcoOEHHOCTH BHYTPEHHEIO CTPOCHHUS U MPOIECCOB KU3HEAEATeIbHOCTH. [IprcnocobieHHoCTh
ppI0 K ycnoBusM oOuTaHus. OTIMYUS XPALIEBBIX PBIO OT KOCTHBIX pbiO. PasmHOXeHue,
pa3BuTHE M MuUrpanus pei0 B mpupoge. MHorooOpaszue pbl0, OCHOBHBIE CHCTEMaTHUYECKHE
rpynnsl pei0. 3HaueHue peld B MPUPO/IE U )KU3HH YeJIOBEKa. X03HCTBEHHOE 3HAUEHHUE PHIO.

Jlabopamopuvie u npakmuyeckue padoomel.

HccnenoBanye BHEIIHETO CTPOCHUS U OCOOCHHOCTEW MEpEABIKEHUS PHIOBI (Ha MpUMepe
KHUBOH PHIOBI B OaHKE C BOJOK).

HccnenoBanne BHYTPEHHETO CTPOCHHUS pbIObI (HA MpUMEpe TOTOBOIO BIAXKHOIO
rpernapara).

3emHoBoAHbIe. OOmIas xapakTepucTuka. MecrooOuTanue 3eMHOBOJIHBIX. OCOOEHHOCTH
BHEILIHETO U BHYTPEHHEr0 CTPOEHMS], MPOIECCOB JKU3HEACATEIBbHOCTH, CBSI3aHHBIX C BBIXOJOM
36MHOBOJIHBIX Ha cyuly. [IpucnocoOieHHOCTh 3€MHOBOAHBIX K JKM3HM B BOJE M Ha CyLIE.
Pa3mHoxkeHMe 1 pa3BUTHE 3¢eMHOBOJHBIX. MHOr000pas3ue 3¢eMHOBOJHBIX U UX OXpaHa. 3HauUCHUE
3€MHOBO/IHBIX B IIPUPOJIE U )KU3HH YEJIOBEKA.

IIpecmbikawmuecss. OOmas xapakTepucTuka. MecTOOOUTaHHE MPECMBIKAOIIUXCS.
Oco0OeHHOCTH  BHEIIHET0 U  BHYTPEHHEro CTpOoeHus mpecMblkarouuxcsa. IIponeccs
KHU3HeeATeNbHOCTH. [Iprcroco6IeHHOCTh MPECMBIKAIOIIMXCS K )KU3HU Ha cyle. PazMHOXeHHe
U pa3BUTHE MpecMbIKaromuxcs. Perenepanus. MHorooOpasue npecMbIKalONIMXCs U UX OXpaHa.
3HaueHue MPECMBIKAIOUINXCS B IPUPOJE U )KU3HHU YEIOBEKA.

ITuubl. O6mas xapaktepuctuka. OcoOeHHOCTH BHEUIHETO cTpoeHusl nTull. Oco0eHHOCTH
BHYTPEHHETO CTPOEHHMsI M MPOLECCOB KHU3HEIeATeNbHOCTH NTHL. [IpucrnocobieHus nTHil K
nonéry. [lopenenne. PasmMHoXXeHHE U pa3BUTHE NTHUIL. 3a00Ta 0 MOTOMCTBE. CE30HHBIE SBJICHUS
B KU3HHU NTUL. MUTrpanuu NTul, UX u3ydyeHne. MHorooo6pasue NTHil. DKOJIOIMYECKHE TPYIIIbI
nTul (1o BBIOOPY YUUTENs Ha pUMEpPE TPEX SKOJOTUYECKUX TPYIII ¢ YUYETOM pacrpoCTpaHEHUs
nTHl B peruone). Ilpucnoco0neHHOCTs NTUI] K PA3TUYHBIM YCIOBUSAM Cpeibl. 3HauUeHHe NTHIL B
MIPUPO/IE U )KU3HU YEIOBEKa.

Jlabopamopuvie u npakmuueckue paoomol.

HccnenoBanue BHEUIHETO CTPOEHUS M NEPHEBOrO MOKpOBa NTHUIl (HAa MpPUMEpPE 4dydesa
IITUI U Habopa MepbeB: KOHTYPHBIX, TyXOBBIX U MyXa).

HccnenoBanme ocoOOEHHOCTEN CKeleTa NTHILIBI.

Muexonuraomue. OOmas xapaktepuctuka. Cpeabl JKM3HHM — MIIEKONMTAIOIIMX.
OCOOEHHOCTH BHELIHETr0 CTPOCHHUS, CKeleTa W MYCKYJaTypbl, BHYTPEHHEIO CTPOEHHUS.
[Iporuieccrl KU3HENEATENBHOCTH. Y CJI0KHEHHE HEPBHOM cucTeMbl. [loBeeHre MIIEKOMUTAIOIINX.
PazMHoxeHue u pazButue. 3a00Ta 0 TOTOMCTBE.

[TepBo3Bepu. Opmnompoxomaubie (siimexnaaynme) u CymuaTeie (HU3IIHE 3BEPH).
[TnanenTapusle Milekonurarone. MHorooOpasue MIIEKONUTAIOMUX (IO BHIOOPY YUMTENS
u3ydaroTcsi 6 OTpSAJOB MIIEKONUTAIOLIMX Ha MNpUMEpEe JBYX BHUAOB M3 KaXKJIOTr0 OTPAIA).
Hacexkomosiiusie u Pykokpbuible. ['pei3yHbl, 3aiinieoOpasnbie. XuinHele. JlacTroHorue u
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Kutoo6pa3usie. IlapHokombiTHeie u  HenapHokombiTHble. I[lpumatel. CemeilicTBa oTpsiza
XwutHeie: co0auby, KOIIa4Ybt, KYHbU, MEJIBEKbH.

3HaueHHEe MJICKONMUTAIOIIUX B NPUPOAEC M KU3HM UeJloBeKa. Miekonmuraroume —
MEPeHOCUUKU BO30yauTeneld omacHbIX 3a0oseBaHuil. Mepsl OOpbOBI €  TpbI3yHaMHU.
MHoroo0pa3ue MIEKOMUTAIONINX POJAHOTO Kpasi.

Jlabopamopuvie u npakmuueckue padomul.

HccnenmoBanne  0COOCHHOCTEH  CKeleTa  MIICKOMUTAIOIIHX.

HccnenoBanme 0coOCHHOCTEH 3yOHOM CHCTEMBI MIICKOITUTAOIIUX.

4. Pa3BuTHe :KUBOTHOI0 MHpPa Ha 3emJie

DBOJIIOIIMOHHOE Pa3BUTHE >KMUBOTHOTO MHUpa Ha 3emiie. YCIOXHEHHE >KUBOTHBIX B
mnporecce 3BOIMOUMU. JlOKa3zaTenbCTBa  3BOJIIOLMOHHOTO  Pa3BUTHS  JKUBOTHOIO  MHpa.
[Taneontonorust. Mckomaemble OCTaTKM >KUBOTHBIX, HUX H3yuyeHHE. MeETOJbl H3yuYeHUS
HCKOIIAEMBbIX OCTaTKOB. PecTaBpanus ApeBHUX >KMBOTHBIX. «)KMBBIE HMCKOMAEMBbIE» KMBOTHOIO
Mupa.

Kusnp  xuBOTHBIX B Boae. OnHOKIETOYHBbIE  KMBOTHBIE. IIpomcxoxneHue
MHOTOKJICTOYHBIX )KHBOTHBIX. OCHOBHBIE JTAIbl SBOJIIOINH 0€CITO3BOHOYHBIX. OCHOBHBIE ATAITbI
3BOJIIOLIMU [T03BOHOYHBIX )KMBOTHBIX. BbIMEpIlIME )KUBOTHBIE.

Jlabopamopnvle u npakmuueckue padomol.

HccnepoBanue MCKONMaeMbIX OCTATKOB BRIMEPIITUX KUBOTHBIX.

5. 7KuBOTHBIE B IPHUPOAHBIX COO0IIECTBAX

XKuoTHble 1 cpena oOuTanus. BiusHue cBeTa, TeMieparypbl U BIaXHOCTH Ha )KUBOTHBIX.
[TpucrocoOIeHHOCTD JKUBOTHBIX K YCIIOBUSM CPEIbI OOUTaHHUS.

[Tonynsiiy KUBOTHBIX, WX XapakTepUCTHKUA. OIUHOYHBIA M TPYNIOBOM 00pa3 KU3HH.
B3aumocBs3u KMBOTHBIX MeEXAy €000 M C APYyrMMU OpraHu3mamu. [luieBble CBs3H B
IpUPOJHOM coobiecTBe. [TumieBbie ypoBHHM, 3KOJIOTHYECKas MIpaMua. JKOCHCTEMA.

KuBoTHBIN MUp NpUPOAHBIX 30H 3emyid. OCHOBHBIE 3aKOHOMEPHOCTU DACIpEAETICHUS
JKMBOTHBIX Ha MuiaHeTe. PayHa.

6. 7KuBOTHBIE H YeJI0BEK

Bo3sgeiicTBue uenoBeka Ha KUBOTHBIX B MPUPOJIE: MPSIMOE M KOCBeHHOE. [IpoMbiciioBbIe
JKUBOTHBIE (pBIOOJIOBCTBO, OXO0Ta). BeneHue mpombiciaa KMBOTHBIX Ha OCHOBE HAy4YHOTO
oAxoAa. 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

OnomarmHuBaHue XUBOTHBIX. CeJeKIUs, TOPOJIbl, UCKYCCTBEHHBIM OTOOp, NUKUE TPEIKH
JOMAIllHUX JKUBOTHBIX. 3HAUYEHHE JIOMAlIHUX JKUBOTHBIX B JKM3HU 4YesloBeKa. JKUBOTHBIE
CEeJIbCKOXO3SIUCTBEHHBIX YTo/Inid. MeTo1pl 00PHOBI ¢ AKUBOTHBIMU-BPEIUTEIISIMH.

I'opon xak ocobasi UCKyCCTBEHHasi cpefia, Co3AaHHasi yeloBekoM. CHHAHTPOMHbBIE BHJIbI
KUBOTHBIX. YCJOBUSI HUX OOWUTaHHS. Becro3BOHOYHBIE M TO3BOHOYHBIE KHUBOTHBIE TOpPOIA.
AgnanTtanuys KUBOTHBIX K HOBBIM YCJIOBHUSIM. PekpeanmoHHBIN pecc Ha JKUBOTHBIX JUKHUX BUIOB
B ycloBusx ropoja. besnamzopHbie momamiHue XKuBOTHBIC. [luTomMHukH. BoccranoBnenue
YHCIIEHHOCTH PEJIKUX BHUJIOB KMBOTHBIX: 0C000 OXxpaHsieMblie mpupoanbie Tepputopuun (OOIIT).
Kpacnas kaura Poccun. Mepbl COXpaHeHHs :)KMBOTHOTO MHUPA.

9 KJIACC

1. YegoBek — OMOCOLMATLHBIN BH

Hayku o uenoBeke (aHaromusi, (DU3MOJOTHUS, TICHUXOJOTHUS, AHTPOIOJIOTHS, THTHEHA,
CaHWTApHs, KOJIOTHUS YeJoBeKa). MeTOIbl N3YUCHHSI OpraHu3Ma YelIOBeKa. 3HAYCHHE 3HAHUN O
YeloBeKe JIJIi CaMOTO3HAHMS W COXpaHEHHsS 310poBbi. (OCOOCHHOCTH dYelOBEKa Kak
OMOCOIMATLHOTO CYIIECTBA.

MecTo dYenmoBeka B CHUCTEME OPTraHUYECKOTO Mupa. YelnoBeKk Kak 4YacTb MPUPOIBL.
CucremaTdeckoe  TMOJIOKEHHE  COBPEMEHHOTO  dYenmoBeka. CXOICTBO — 4YeloBeKa €
MiekonuTalomuMu.  OTiiMuue dYenoBeka OT TpUMaroB. JlokasareiabCTBa  JKMBOTHOTO
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MPOUCXOXKACHUA YesloBeKa. YeloBeK pa3yMHbIA. AHTPOMNOTeHe3, €ro 3Tanbl. buonornyeckue u
coluasibHbIe (PaKTOPBI CTAHOBIICHUS YelloBeKa. YeaoBeuecKHue pachl.

2. CTpyKTypa opraHu3ma 4eji0BeKa

CrpoeHre U XUMUYECKUH cocTaB KieTKH. OOMEH BeIlecTB M INpEeBpalleHUe HEPruu B
KJIeTke. MHorooOpasue KJIeTOK, X neneHue. HykinenHoBble KUCIOTHI. ['eHbl. XPOMOCOMBI.
XpoMocoMHBbI Habop. MuTto3, Meiio3. Comatuueckue U MojaoBbie KiIeTKH. CTBOJIOBBIE KIETKU.
Tunsl TKaHel opraHu3Ma 4ejJ0BEKa: MUTEIHAIbHbIE, COEAUHUTEIbHBIE, MbIIICYHbIC, HEPBHAS.
CpoiictBa TKaHed, ux (yHkmuu. OpraHbl U CUCTEMBI OpraHoB. OpraHu3M Kak €IMHOE IIeNoe.
B3aumocBsI3b OpraHoB U CUCTEM KaK OCHOBA F'OMEOCTa3a.

Jlabopamopnuvie u npakmuueckue padomul.

N3y4yeHne MUKpOCKOIIMYECKOTO CTPOEHUS TKaHEH (Ha TOTOBBIX MUKpOIIpEnaparax).

Pacrnio3HaBanue opraHoB ¥ CUCTEM OPTaHOB yesloBeKa (1o Tabiaumam).

3. HeiiporymopanabHasi pery/jsinus

HepBHas cucrtema 4yenoBeka, €€ opraHusanus U 3HadyeHue. HelpoHbI, HEPBBI, HEPBHBIE
y37bl. Pedekc. Peduiekropras ayra.

Penenrroper. [IByxHeipoHHBIE U TpEXHEHPOHHBIE peduiekTopHbIe Myrd. CIMHHOW MO3T,
ero crpoeHue u (ynkuuu. Peduiekchl cnuHHOro Mosra. ['0JIOBHOM MO3I, €ro CTpoeHHE U
¢yskuuu. bonpmme momymapusi. Pedekcel ronoBHoro mosra. besycinoBHbie (BpOXKIEHHBIE) H
ycioBHble (mpuoOpeTéHHble) peduekcsl. ComaTuueckas HepBHas cucTeMa. BereraTuBHas
(aBTOHOMHas1) HepBHasi cuctema. HepBHas cucrema kak eauHoe nenoe. Hapymenus B pabote
HEPBHOU CHUCTEMBI.

I'ymopanbHast perynsuuss QyHKUMA. OHIOKpHHHAs cucrteMa. JKene3bl BHYTpEHHEU
cekperun. JKenespl cMelIaHHON cekpennu. ['OpMOHBI, X POJIb B PEryssaluu (pU3HOIOrH4ecKux
dbyHKIMH oOpraHu3Ma, pocta M pa3BuTHA. HapymeHue B paboTe HSHAOKPHHHBIX IKEINE3.
Ocob6eHHocTH peIeKTOPHOM U TyMOPATIbHOM peryisiiuu (pyHKIUI opranu3ma.

Jlabopamopnvle u npakmuueckue padomul.

N3yuenue rooBHOTO MO3ra 4ejoBeKa (1o MyJIsKaM).

N3yuyeHnne naMeHeHus pa3mepa 3padka B 3aBUCUMOCTH OT OCBEILIEHHOCTH.

4. Onopa u IBH:KeHUE

3HaueHue ONOpPHO-ABUraTeNbHOrO amnmnapara. Ckener 4eloBeKa, CTPOCHHE €ro OTAENIOB U
¢yukuuu. Koctu, ux Xxumuueckuit cocras, crpoeHue. Tumbl koctei. PocT koctel B MHY U
tonuuHy. Coennnenue kocreil. Ckener ronosbl. Ckener TynoBuia. Ckener KOHEUHOCTEH U UX
nosicoB. OCOOEHHOCTH CKelleTa 4YeJOBEKa, CBS3aHHBIE C MPSMOXOXJIEHHEM U TPYAOBOM
JEeSITENbHOCTBIO.

Mpimeynast cucrtema. CtpoeHune W (QYHKIMH CKEJIETHBIX Mblm. PaGora MbImm:
cTaTUyecKas M JUHAMH4YecKas, MbIIIIbl crudarend M pasrudarenu. YTOMIIEHUE MBIIILL.
I'mmogunamust. Ponb [BUraTenbHOM aKTUBHOCTH B COXPAHEHUU 37J0POBbSL.

Hapymenust onopHo-aBHratresnbHOM cuUCTEMbl. Bo3pacTHblE W3MEHEHHS B CTPOEHUH
kocreil. Hapymenue ocanku. IlpeaynpexneHue HCKpUBIEHHUS INO3BOHOYHHMKA W Pa3BUTHSA
mwiockoctonus. Ilpodunaktuka TpaBmarusma. IlepBas mnomomb Npu TpaBMax OMNOPHO-
JBUTATEIbHOTO aIapara.

Jlabopamopusie u npakmuueckue padoomsol.

HccnenoBanue CBOMCTB KOCTH.

N3yuenune cTpoeHus KOCTeH (Ha MyJIsiKax).

N3yuenue cTpoeHns N03BOHKOB (Ha MYJISIKAX).

Onpenenenre ruOKOCTH MO3BOHOYHHKA.

N3mepenne Macchl ¥ pocTa CBOEro OpraHu3Ma.

N3y4yeHne BIUSAHUSA CTATUYECKON U IMHAMUYECKON Harpy3Ky Ha yTOMJIEHUE MBIIIILI.

BrlisiBnenne HapyleHus: OCaHKH.

Onpenenenre NpU3HAKOB MIOCKOCTOIHS.
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Oxa3anue nepBoii IOMOIIM TP MOBPEKACHUN CKEJIETA U MBIIIIL.

5. BHyTpeHHsd cpeAa opraHusma

Buytpennsis cpena u e€ ¢QynHkuun. DOpPMEHHBIE BIIEMEHTHI KpPOBH: SPUTPOLUTHI,
JIEHKOLUTHI U TPOMOOIIUTHI. MalokpoBHe, ero npuunuHbl. KpacHbIil KOCTHBIH MO3T, €ro poJib B
opranusme. [Inazma kposu. IlocTossHCTBO BHYyTpeHHEH cpeipl (romeocTas). CBEpThIBaHUE KPOBH.
I'pynmer kpoBu. Pesyc-dakrop. [lepenuBanne kposu. JJoHOpCTBO.

Nmmynuter u ero Buibpl. DaxkTophl, BIMSIOIIME HAa HMMYHUTET (IpUOOpETEHHBIE
UMMYHOJEGUIUTHI): paJualliOHHOEe O0JlydeHHe, XHMHUYECKOEe OTpaBlieHUE, TOJI0JIaHuE,
BOCIajJieHue, BUpYycHble 3aboneBanust, BUY-undexuus. BunoukoBas xenesa, TuMdaTuyecKue
y37bl. BakiuHel U edeOHbIe ChIBOPOTKU. 3HadeHue padot JI. Ilacrepa n M.M. MeunukoBa 1o
U3Y4YEHUIO UMMYHUTETA.

Jlabopamopnuvie u npakmuueckue padomol.

N3ydyeHne MHMKPOCKONMYECKOIO CTPOEHUS KPOBU 4YEJIOBEKA U JIATYIIKM (CpaBHEHHE) Ha
rOTOBBIX MUKpOIIpenapaTax.

6. KposooOpamenue

Opransl kpoBooOpameHus. CTpoeHue u padora cepana. ABTomarusm cepamna. CepaeuHbiit
LUKI, €r0 JJIUTENBbHOCTh. bonbIol M Manblii Kpyru KpoBooOpamieHus. [IBukeHHE KpOBHU IO
cocynam. Ilynbc. Jlumdarndeckas cucrema, TuMGOOTTOK. Perymsiuus nesTensHOCTH cepima u
cocynoB. ['uruena cepaedHo-cocyauctoir cucremsl. I[Ipodunaktuka cepaeyHO-COCYTUCTBIX
3aboneBanuid. [lepBast MOMOIIb TPH KPOBOTCUCHHSIX.

Jlabopamopnvle u npakmuueckue padomul.

N3mepenune KpoBsSHOTO J1aBICHUS.

Omnpenenenue myJjbca U YUCla CEPACUHBIX COKpPALICHUI B ITOKOE U MOCIE JO3UPOBAHHBIX
(U3NIECKUX HArPy30K Y YEIIOBEKa.

[IepBas nomo1upb npyu KPOBOTCUEHUSIX.

7. JlpIxanue

Jpixanue u ero 3Hadenue. Opransl qpixanud. JIérkue. B3auMocBs3b cTpoeHus U QyHKIMN
opraHoB jbixaHus. ['a3000MeH B NE€rkux U TKaHsAX. JKuU3HeHHas €MKOCTb JETKUX. MexaHU3Mbl
nbixaHus. [{pixaTenbHble qBUKEHUS. Perynsauus AbIXxaHus.

WudeknuonHble 00Je3HH, Mepelaroecs yepe3 BO3JyX, MPeayNpekaeHHue BO3AYIIHO-
KanenpHbIX MHQeKui. Bpen TabakokypeHus, ynoTpeOieHns HapKOTUYECKUX U TICUXOTPOIHBIX
BenecTB. Peannmanus. OxpaHa Bo3ayIIHOM cpeapl. OkazaHue NepBOH MOMOIIY IIPH MOPAKEHUU
OpPraHOB JbIXaHMS.

Jlabopamopnsie u npakmuueckue padomol.

N3mepenue o0xBaTa rpyIHOM KJIETKHU B COCTOSTHUM BJI0OXA U BBIJOXA.

Onpenenenre 4acToThl AbIXaHUA. BiusHue pa3anuHbIX GakTOpOB Ha YaCTOTY JbIXaHUSL.

8. IluTaHue U muIIeBapeHue

IInTaTenbHble BElECTBA U MULIEBbIE MPOAYKTHI. [IuTanue u ero 3nauenue. [lumesapenue.
Opranbl nunieBapeHus, UX cTpoeHue U QyHKOuH. PEepMEeHThI, WX pOJib B MHUIIEBAPEHUU.
[TumeBapenue B poToBO# mosocTu. 3yObl U yxo 3a HUMH. [IuiieBapeHue B jkenyake, B TOHKOM
U B TOJCTOM KHIIeYHUKe. BcackiBaHue mNUTaTENbHBIX BellecTB. BcacbiBaHUE BOJBL.
[InmeBapuTenbHbBIE )KEIE3bI: IEUEHD U MTOHKETYI0UHAs JKEIEe3a, UX POJIb B MMILEBAPEHUH.

MukpoOuoM uyenoBeka — COBOKYMHOCTh MHKPOOPTaHM3MOB, HACEJSIONIMX OpPraHU3M
yenoBeka. Perymsanus nuiieBapeHusi. Metopl u3ydeHus: opranos nuuieBaperus. Padorsr W.I1.
[TaBnoBa.

I'uruena nurtanus. IlpenynpexxaeHne MIUCTHBIX U KeTyJ0YHO-KUIIEYHBIX 3a00JIeBaHul,
MULIEBBIX OTPABJICHUI. BiMsiHMe KypeHUs U alKoroJis Ha MUILEBAPEHHE.

Jlabopamopnuvie u npakmuyeckue padoomol.

HccnenoBanue aedcTBUs (PEPMEHTOB CIIOHBI HAa KpaxMal.

HalGmronenue neiicTBUS KeTyIOYHOTO COKA Ha OEJIKHU.
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9. OOMeH BelIeCTB M NMPeBPallleHUE FHEPTUH

OOMeH BemiecTB W TIPEBpAIICHHE DHEPTUHM B OpraHU3Me 4enoBeka. IlmacTtuyeckuii u
sHepreTrdeckuii oOMeH. OOMeH BOJbI U MHHEPAIbHBIX coieil. OOMeH OelKOB, YIJIEBOJOB H
KHUPOB B opranusme. Perymnsius oOMeHa BelIecTB U IPEBPAICHHS SHEPTUU.

Buramunbl u ux ponb g opranusma. lloctymnenue BuramuHoB ¢ numeil. CuHTes
BUTaMUHOB B OpraHu3Me. ABUTaAMUHO3bI U TUIIOBUTAMUHO3bl. COXpaHEHHE BUTAMUHOB B IHIILIE.

Hopwmsbl u pexxum nuranusa. PannvonanbHoe nmuTaHue — (DaKTOp YKPEIJICHUS 310pPOBbSL.
Hapymenne oOMeHa BelecTs.

Jlabopamopusie u npakmuueckue padomol.

HccnenoBanue cocraBa MpOAYyKTOB MUTAHUS.

CocTraBiieHHE MEHIO B 3aBUCUMOCTH OT KAJIOPUHHOCTH IUIIIH.

CrniocoObl coXpaHeHHsI BATAMUHOB B IHUILEBBIX MTPOYKTaX.

10. Ko:xka

Crpoenne u ¢ynkuun koxu. Koxa m e€ mpoumsBomnblie. Koka m TepMmoperysius.
Brnusinue Ha KoKy ()aKTOpOB OKpYKarOIIen Cpebl.

3akanuBaHue u ero poib. CrnocoObl 3akanuBaHUS oOpraHu3Ma. [WrueHa Koxw,
TUTHCHUYECKHE TpeOOBaHUS K oJiexkAe M 00yBU. 3a00JeBaHUS KOKH U UX MPEAYNPEKICHUS.

[Ipopwmnaktika u mepBas NOMOINL IPH TEIJIOBOM U COJHEYHOM yJapax, OXorax H
00OMOPOKEHHSIX.

Jlabopamopnvle u npakmuueckue padomol.

HccnenoBanue ¢ MOMOIIBIO JTyIIbI THUIBHOM U JIAJOHHOM CTOPOHBI KUCTH.

Onpenenenne XUPHOCTH Pa3IMYHbIX YUYACTKOB KOXKH JIMIIA.

Onucanue Mep 1o yXo/1y 3a KOKe JIMIIa ¥ BOJIOCaMU B 3aBUCUMOCTHU OT THIIA KOXKHU.

Omnucanue OCHOBHBIX TUTHEHUYECKUX TPEOOBaHUI K OCKAE U O0YBH.

11. Belaesenue

3HaueHue BbaeneHuss. Opranbl BbiaeneHus. OpraHbl MOYEBBIACINUTENBHON CHCTEMBI, UX
crpoenne u (yHKIHH. MHKpOcKonmudeckoe crpoenne nodykd. Hedppon. OOpazoBanme MoOYH.
Perynauus MmoueoOpazoBaHMs U MOYEHCITyCKaHMs. 3a00J1€BaHUsl OPraHOB MOYEBBIIECIUTEIBHOM
CUCTEMBI, UX MPEIYNPEXKICHUE.

Jlabopamopuvie u npakmuueckue padomsot.

OrnpeenieHre MECTOTONMOKEHHS MOYEK (Ha MYJIsDKE).

Omnucanue Mep mpoPrITakKTUKK 00JIE3HEHN TTOUEK.

12. Pa3MHOMXkeHHE M Pa3BUTHE

Opranbl penpoaykiuuu, crpoeHue U QyHkuuu. ITomoBbie xene3bl. IloroBble KIETKH.
OmnonotBopenue. BrHyTpuyTpoOHOE pa3Butue. BrnusHue Ha 5>MOpUOHAIBHOE pPa3BUTHE
¢dakTopoB okpyxaromei cpensl. Poasl. Jlaktaumsa. Poct u pasButue pebénka. Ilomooe
co3peBanue. HacnenoBanue npusHakoB y denoBeka. HacnencTBeHHble 00J1€3HH, UX NMPUYMHBI U
npenymnpexaenue. Habop xpomMocom, 1MojioBsle XpOMOCOMBI, T'eHbl. POJIb TeHeTHUeCKUX 3HaHUM
JUIs TUTaHUPOBaHUs ceMbU. MHekmu, nepenaromyecs mojaoBbIM MyTEM, UX MPOPUIAKTUKA.

Jlabopamopnuvie u npakmuueckue paoomol.

Onrcanne OCHOBHBIX MEp IO NMPpOPUIAKTHKE WH(MEKITMOHHBIX BUPYCHBIX 3a00JICBAHMIA:
CIIN/I u renatwur.

13. Opranbl 4YyBCTB ¥ CEHCOPHbIE CUCTEMbI

Opranbl 4yBCTB M UX 3HaueHHe. AHanuzatopbl. CeHCOpHBIE cucTeMbl. [71a3 u 3peHue.
OnTnueckass cucrema rnasa. Cerdarka. 3pUTENbHBIE PELENTOPBL. 3PUTEIBHOE BOCIPHUATHE.
Hapymennst 3penus u ux npuuunsl. [ urnena spenus.

VYxo u cinyx. CtpoeHne W (QYyHKIMHM OpraHa ciyxa. MexaHu3Mm paboThl CIIyXOBOI'O
ananuzaropa. CiyxoBoe Bocrpusitue. Hapyienus ciyxa u ux npuuunsl. ['uruena ciyxa.

Opranel paBHOBECHS, MBIIIEYHOIO 4YyBCTBA, OCS3aHUsA, OOOHSHUS M  BKyca.
B3anmopeicTBie CEHCOPHBIX CUCTEM OPraHU3MA.
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Jlabopamopusie u npakmuueckue padomut

OnpeneneHne OCTPOTHI 3pEHUS Y YETIOBEKa.

N3yyenue ctpoeHus opraHa 3peHus (Ha MyJisike U BJIaKHOM Ipenapare).

N3yyenue cTpoeHus oprana ciuyxa (Ha MyJspKe).

14. IloBenenue M NCUXUKA

[lcuxuka u moBeneHue uenobeka. [loTpebHocTH M MOTHBBI moBeaeHus. ColuanbHas
00yCJIOBJICHHOCTh TOBECHHUS uYenoBeka. PediexkTopHas teopus moBeaeHus. Bricimias HepBHas
NesATeIbHOCTh 4enoBeka, padorel M.M. Ceuenoma, W.II. IlaBnoBa. MexaHusm o0Opa3oBaHHS
yCIOBHBIX peduiekcoB. Topmoxenue. JluHaMmuueckuii crepeoTun. Posib TOpMOHOB B TIOBEICHUU.
HacneactBeHHble M HEHAcHEACTBEHHbIE  MPOTrpaMMbl  IOBEJIEHHUS Yy  YeJIOBEKa.
[IpucrocoOuTENbHBIN XapakTep MOBEACHHUS.

[lepBasg n BTOpas curHainpHble cUCTeMBbL. [lo3HaBaTenbHas neATeNbHOCTh Mo3ra. Peub u
MmpinuieHue. llamare u BHuManue. Omoruu. HMHIuBUAyalbHBIE OCOOCHHOCTH JIMYHOCTH:
CIOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, OJapEHHOCTb. THUIIBI BhICIICH HEPBHOM NEATEIBHOCTH U
temrepamenTa. OcoOOEHHOCTH IICUXHUKH YesioBeKa. | urneHa pu3nueckoro u yMCTBEHHOTO TPYy/Aa.
Pexxum Tpyna u otasixa. CoH U ero 3HayeHue. [ ' uruena cHa.

Jlabopamopuvie u npakmuyeckue padoomol.

N3yueHne KpaTKOBPEMEHHON NaMSITH.

Omnpenenenne o0bEMa MEXaHUYECKOW W JIOTMUECKON MaMSITH.

Onenka copMHUPOBAHHOCTH HABBIKOB JIOTMYECKOTO MBIIILICHHSL.

15. YesioBeK M OKpYKaOLIas cpeaa

YenoBek W OKpy’Karommias cpena. JKOJIOTHudeckre (GakTOpbl U WX JCHCTBHE HA OpPraHU3M
4esioBeKa. 3aBUCUMOCTD 3710POBbs YEJIOBEKA OT COCTOSHUS OKpY Karolel cpesibl. MUKpOKINMaT
KWibIX noMenienuit. CoOirofeHre MpaBUil MOBEACHUS B OKPY’KAIOLIEH cpele, B OMAcHBIX U
YPE3BBIYANHBIX CUTYAIIHIX.

310pOBbE 4YEIOBEKAa KaK CcolMaibHas LEHHOCTb. MakTopbl, HapylIAOIIHE 310POBbLE:
THIIOIMHAMUS, KypeHHE, YIIOTPeOIeHHE alIKOToJIsl, HAPKOTHUKOB, HecOAIaHCUPOBAHHOE IMUTAHHE,
cTpecc. YKpEIUIEHHE 3[0pOBbS: AyTOTPEHWHI, 3aKajlMBaHWE, [BUTATEJbHAsi AaKTUBHOCTb,
cOanaHcupoBaHHOe nuTaHue. KynbTypa OTHOLIEHHS K COOCTBEHHOMY 3/I0POBBIO M 37J0POBBIO
OKpY’KarIux. BcemupHas opranuzanus 31paBOOXpPaHEHHUS.

YenoBek kak 4YacTth Ouocdepsl 3emin. AHTPONOTeHHbIE BO3ACHCTBHUS Ha TPUPOLY.
VYpb6auuzauus. [usunuzanus. TexHoreHHble U3MEHEHUs B OKpyXkaromeil cpene. CoBpeMeHHbIE
rJI00abHBIE JKOJIOTUYECKHE MpoOsieMbl. 3HAuY€HUE OXpaHbl OKpYKalolled cpeabl IS
COXPAHEHHUs YEJIOBEUECTBA.
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3.INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BHOJIOTI'H
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS (BA3OBbIM YPOBEHD)

OcBoenne yuebHoro npeamera «buomorus» Ha ypoBHE OCHOBHOTO 00IIEro oOpa3zoBaHuUs
JOJDKHO 00ECIICUUTh JOCTIKCHHE CIEAYIOMUX 00yYaroIMMUCs JINYHOCTHBIX, METAPEIMETHBIX
U IPEAMETHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE Pe3yJabTaThl OCBOCHHS MPOrpaMMbl 1O OHOJOTHH OCHOBHOT'O OOIIEro
0o0pa3oBaHMs JIOJKHBI OTpa)kaTb IOTOBHOCTb OOYHYaIOUIMXCS PYKOBOZICTBOBATbCS CUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMIl M pacUIMPEHUE ONbITa AESITEIbHOCTH HAa €€ OCHOBE U B
IIPOLIECCE pealn3allii OCHOBHBIX HAIIPABJICHUN BOCIIMTATEIBHON AEATEIBLHOCTH, B TOM YHCIE B
4acTu:

1) rpaxxaIaHCKOro BOCIIUTAHMS

TOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOH J€ATENbHOCTH IPU  BBINOJIHEHHUU
HCCJIEIOBAaHUM U ITPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAaHMIO ¥ B3aUMOIIOMOIIY;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

OTHOIIIEHHE K OMOJOTMM KaK K Ba)KHOM COCTaBISIOLIEH KyJIbTYpbl, TOPAOCTh 3a BKJaJ]
POCCHUHCKHMX U COBETCKUX YUEHBIX B pa3BUTHE MUPOBOM OMOJIOIMUECKON HAYKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTh OLICHMBATh IIOBEJEHUE U MOCTYNKHU C MO3UIMH HPABCTBEHHBIX HOPM U HOPM
9KOJIOTMYECKOH KYJIBTYPBI,

[TOHMMaHHUE 3HAYUMOCTH HPABCTBEHHOI'O aCleKTa JIEeATEIbHOCTH YeIOBEKa B MEIULMHE U
OHOJIOTHH;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

[IOHMMAaHUE POJIK OUOJIOTUH B POPMUPOBAHUN ICTETUYECKON KYJIbTYPhl TUYHOCTH;

S) ¢wusuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJbBTYPbl 310POBbS W
3MOLMOHAJIBLHOIO 0JIArONMOTyYHs:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pPOBBIO M YCTAHOBKA Ha 3/I0pOBBIN 00pa3 >KU3HU
(3n0poBO€ MUTaHKUE, COOMIOCHNE TUTHEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATHUH U OTABIXA, peryyspHas (u3nyeckas akTUBHOCTB);

OCO3HaHHE IMOCIEACTBUM M HENpUSATHE BPEIHBIX MPHUBBIYEK (YyHOTpeOJIEHHE aIKOIOoJs,
HapKOTHUKOB, KypeHHE) U UHBIX (popM Bpeaa utst pU3NYECKOro U ICUXUYECKOTO 310POBbS;

coOroieHUe MpaBWJl OE30MAaCHOCTH, B TOM YHCJE HaBbIKM O€30IaCHOrO MOBENEHUS B
MIPUPOIHOM CpeJIE;

c(OPMHPOBAHHOCTh HaBBIKA pPe(IEKCHM, yNpaBieHUE COOCTBEHHBIM 3MOIMOHAIBHBIM
COCTOSIHUEM;

6) TPyn0OBOro BOCINTAHHUSA:

aKTUBHOE Y4YacTHE B PELICHMM NMPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHu3allK, HACEJICHHOTO MyHKTa, Kpas) OMOJOrHYECKOW M SKOJIOTHYECKON HaIlpaBIE€HHOCTH,
MHTEpEC K MPaKTUYECKOMY U3YUEHUIO Mpodeccuil, CBA3aHHBIX C OMOI0TrHeH;

7) 3K0JI0rN4eCKOro BOCIIUTAHMSA:

OpHEHTAIMs] Ha NMPUMEHEHHE OMOJIOrMYecKUX 3HAaHWN MpHU peleHUH 3a7ad B 00JacTH
OKpY>KaloIleH Cpeibl;

OCO3HAHME HKOJOTMUYECKUX MPOOJIEM U ITyTel UX PEeLICHuUS;

TOTOBHOCTB K YYaCTHIO B IPAKTUUYECKOM EATENBHOCTH SKOJIOTMYECKON HAIIPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NIO3HAHMS:
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OpHEHTAIlMs] Ha COBPEMEHHYIO CHCTEMYy HAy4yHBIX MpPEICTaBICHUA 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aHMMOCBS3AX 4YEJIOBEKa C MPUPOAHONM M COLMAIBHOU
cpenou;

[IOHMMaHHE POJM OHOJOTMYECKOM Hayku B (DOPMUPOBAHMM HAYHYHOTO MHPOBO33PEHHUS,

pa3BUTHE HAy4yHOW JIFOOO3HATENILHOCTH, MHTEpeca K OHOJIOTMYECKON HayKe, HaBBIKOB
UCCIIEI0BATEIbCKON AEATEILHOCTH;

9) amanTanum oO0y4yamlumierocs K M3MEHSIOIIUMCH YCJIOBHAM COUNUAJIBHOH W
NPUPOJAHOM Cpelbl:

aJIeKBaTHasi OLIEHKA U3MEHSIOINXCS YCIIOBH;

IPUHATUE DeUleHUs (MHAMBHUIYyaJbHOE, B IPYIIE) B H3MEHSIOIUXCA YCIOBUSAX Ha
OCHOBAHWU aHaJHM3a OMOJOTHYECKON HHPOPMALINY;

IUTAHUPOBAHKUE JCUCTBUI B HOBOHM CHUTyallMM Ha OCHOBAaHHMM 3HAHHMN OMOJIOTHYECKUX
3aKOHOMEPHOCTEM.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yiabTaThl OCBOSHHUS MPOTrpamMMbl MO OMOJIOTMM OCHOBHOTO OOILEro
oOpa3oBaHMs, IODKHBI OTPaKaTh OBJAQJCHUE CICAYIONUMH YHUBEPCATHHBIMA yUCOHBIMU
IEUCTBUSMU:

ITo3HaBaTeIbHBbIE YyHHBepcAJIbHbIe y4eOHbIe AeiicTBUA

1) 6a30Bble JIOrHYecKHUe AeHCTBUS:

BBISIBISIT M XapaKTEPH30BaTh CYIICCTBEHHBIC NPU3HAKH OHMOJIOTUYECKUX OOBEKTOB
(sIBJICHUIA);

yCTaHaBJIMBaTh CYIIECTBEHHbIM NPU3HAK KIACCU(PUKAIMU OHUOJIIOTUYECKUX OOBEKTOB
(SIBIIEHMI, TPOLIECCOB), OCHOBAaHUS IS OOOOWICHWS M CpPAaBHEHHs, KPUTEPUU MPOBOIUMOIO
aHaJIN3a;

C yd4€TOM TpEIO)KEHHOH OWOJIOTUYECKON 3aJaud  BBIABIATH 3aKOHOMEPHOCTH U
IPOTHBOPEUYUS] B paccMaTpUBaeMbIX (akTax W HAOMIOJNEHMSX, Mpelaratb KPUTEPUU JUIS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUYUI;

BBISIBIISITH Te(UIIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOIMMBIX JIJISl PEIICHHs TOCTABICHHON
3a7a4u;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TPH HM3yYEHHH OWOJOTHMYECKUX SIBICHHHA W
MIPOIIECCOB, JIENIaTh BBIBOJBI C UCTIOIH30BAHNEM JIEAYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIIOUCHHH,
YMO3aKJIIOUEHUH 110 aHaIoTuu, GOPMYJINPOBATh TUIOTE3bI O B3aUMOCBSI35X;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pelieHus Yy4eOHOW OWOJIOTHYECKON  3amadyu
(cpaBHMBAaTh HECKOJIBKO BapHaHTOB peIleHUs, BbIOMpaTh Haubojee MOAXOMAMUNA € ydETOM
CaMOCTOSITEITEHO BBIJICIICHHBIX KPUTEPHUEB).

2) 0a3oBble HCCJIEA0BATEIbCKHE IeHCTBHSI:

WCTIOJIH30BATh BOMIPOCH! KaK MCCIIE0BATENbCKUI HHCTPYMEHT TTO3HAHMS;

(dbopMyIHpOBaTh BOMPOCH], (PUKCHPYIOIIUE Pa3pblB MEXIy peaJbHBbIM M KeJaTeIbHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEIbHO YCTAHABIMBATh HCKOMOE U JTAHHOE;

(dbopMHpOBATh THIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYKICHUH, apIryMEHTUPOBATh CBOIO
MO3UIIHIO, MHEHHE;

MPOBOJUTh IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHy HaONIO/IeHHe, HEeCI0KHBIN
OMOJIOTrMYECKUM HKCIEPUMEHT, HEOOJIBIIOE HCCIE0BaHHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEN
Oouosiornyeckoro o0bekTa (mpolecca) M3yuYeHHs, MPUYHMHHO-CICICTBEHHBIX CBs3ed U
3aBUCHUMOCTEI OMOJIIOrMYECKUX 0OBEKTOB MEX1y COOOI;
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OLIEHUBAaTh Ha IPUMEHMMOCTb M JOCTOBEPHOCTb HMH(OpMaIUIO, NOJIYYEHHYIO B XOJI€
HaAOJIOACHUS U SKCIICPUMEHTA;

CaMOCTOSITENTFHO (hOPMYITUPOBATh 0O0OIICHUSI U BBIBOJIBI IO Pe3yJbTaTaM MPOBEIEHHOTO
HaOJIOACHNS, SKCIEPUMEHTA, BIAJeTh MHCTPYMEHTAaMH OLIEHKU JIOCTOBEPHOCTH IOJYyYEHHbIX
BBIBOZOB 1 0000ILEHNIH;

IIPOrHO3UPOBATh BO3MOXKHOE JaJIbHEHIEe Pa3BUTHE OMOJIOIMYECKMX IPOLECCOB M MX
MIOCTIC/ICTBHS B @HAJIOTHYHBIX MJIM CXOIHBIX CHTYallUsX, a TAKXKE BBIABUTATh MPEATIONIOKEHHS 00
UX Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTEKCTaX.

3) pabora ¢ unopmanmeii:

IPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHTbl W 3alpoChl IMpPH IOMCKE U OTOOpE
Oouosornyeckoil MHPOPMAIIUN WM JaHHBIX M3 UCTOYHUKOB C YUETOM NPEATIOKESHHON ydeOHOU
OMO0JIOrNYecKoil 3a1auu;

BbIOMpPATh, aHATU3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH OMOIIOTUYECKYIO
MH(OPMAIIHIO PA3INYHBIX BUAOB U (POPM IpECTaBICHNUS;

HaXOJUTh CXOAHBIE apryMEHTHI (IIOATBEP)KAAOLIME WM ONPOBEPrarolINe OJHY U Ty K€
UJICI0, BEPCUIO) B PA3IIMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYIO (GOpPMY NpeACTaBiIeHHUs HWHGPOPMAIMUA U
WUTIOCTPUPOBATh pelllaeMble 3a/la4l HECIOKHBIMU CXE€MaMM, AMarpaMMaMy, UHOH rpadukoi u
MX KOMOHMHAILIUSIMU;

OLIEHUBAaTh HaJ&KHOCTh OMOJIOTMYECKON HMHGOpMALUU 10 KPUTEPHUSAM, HPEIIOKEHHBIM
YUUTENIEM WU c(hOpMYITUPOBAHHBIM CAMOCTOSATEIBHO;

3aIIOMHHATh U CHCTEMAaTU3UPOBATH OMOJIOTHYECKYIO HH(POPMAIIHIO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘-leﬁl—[l)le JaeicTBUs

1) oOmeHue:

BOCIIPUHUMATh U (JOPMYJIMPOBATh CYXKJIEHUs, BHIPaXKaTh SMOLUH B MPOLIECCE BBHIIOIHEHUS
MPAKTUYECKUX U Ja00paTOPHBIX padoT;

BbIpa)XaTh ce0s1 (CBOIO TOUKY 3p€HHsI) B YCTHBIX U MMCbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOallbHbIE CpEACTBA OOLICHMs, MOHMMAaTh 3HAYEHHE COLMAJIbHBIX
3HAKOB, 3HaTh U PACMO3HABATH MPEINOCHUIKA KOHGIUKTHBIX CUTYAllM U CMAT4aTh KOHQIUKTHI,
BECTH TIEPErOBOPHI;

MIOHUMAaTh HaMEpPEHMsI APYTHUX, MPOSBIATh YBAKUTEIHHOE OTHOIIEHHE K COOECEHUKY U B
KOPpEeKTHOH Gopme (hopMyIHpOBaTh CBOU BO3PAKEHUS;

B XOJle JIuajora M (MiaM) TUCKYCCHUHM 33/aBaTh BOINPOCHI IO CYIIECTBY O0CYXIaeMOi
OMOJIOrMYECKON TEMBI U BBICKA3bIBAaTh UJIEH, HAllEJICHHbIE HAa pelleHNe ONOIOrMYecKoi 3ajaun u
noJiiep>kaHue OaroxenaTeaIbHOCTH OOLICHHUS;

CONOCTABJIATh CBOM CYXKIEHUS C CYXIEHUSAMH [JPYIMX YYacTHHUKOB JIHaiora,
Oo0OHapy>KUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

MyOJUYHO  MPEACTaBIATh  PE3YJIbTAaThl  BBIMOJIHEHHOTO  OMOJIOTMYECKOTO  OIbITa
(3KCrIepUMEHTa, UCCIEI0BaHUS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIJIGHHS C Y4YETOM 3ajqad MPEe3eHTAUUd U
0COOEHHOCTEH ayJJUTOPUH U B COOTBETCTBUU C HUM COCTABJISTh YCTHBIE U TUCHbMEHHBIE TEKCTHI C
HCI0JIb30BAaHNEM WILITIIOCTPATUBHBIX MAaTEPUAJIOB.

2) COBMeCTHAS 1eSITeIbHOCTD:

MOHMMAaTh M UCIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW M MHIUBUAyalbHOW pabOTHI pu
pelIeHnr KOHKPETHOM OHoornyeckoil mpo6iieMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHUS
IpyNIoBBIX (OpM B3auMOJICHCTBUS IPU PELICHNH ITOCTABICHHON yueOHOH 3a/1a4H;

MPUHUMATH 1I€JIb COBMECTHOM JesTeNbHOCTH, KOJUIEKTUBHO CTPOHUTH ACUCTBUS MO €€
JOCTUKEHUIO: paclpeleNisiTh pOJIM, JIOTOBapUBaThbCA, OOCYX AaTh TMpolecc M pe3yibTar
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COBMECTHOH paboThl, yMeTh 0000IATh MHEHHsI HECKOJBbKUX JIOJEH, MPOSBISATH I'OTOBHOCTh
PYKOBOAUTB, BBIIOJIHATE NOPYYCHUS, IIOIUYUHATHCS,

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOThI, OMpEIeNsATh CBOIO POJib (C y4&TOM
IPEINOYTEHU M BO3MOYKHOCTEH BCEX YYAaCTHUKOB B3aMMOACHUCTBUS), PAaCHpElesaTh 3aJadyu
MEXJIy YICHaMHU KOMaHbl, y4aCTBOBATh B I'PYMIOBBIX (popmax paboTel (0OCyxkIeHHs, 0OMEH
MHEHMSIMU, MO3TOBbIE LITYPMBbI U UHbIE);

BBIMIOJIHATH CBOIO YacTh DPAa0OTHI, JOCTHUTaTh KayeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIIpaBJICHUIO U KOOPAUHUPOBATH CBOU JEHUCTBUS C IPYTUMHU WICHAMHU KOMaH/IbI;

OLICHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOLIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEILHO
c(OpMyIMPOBaHHBIM yYaCTHMKAMU B3aMMOJEHCTBHS, CPaBHMBATH PE3YJbTAThl C HCXOAHOM
3aaueil M BKJIAJ KaXIOT0 WIeHAa KOMaHIbl B JIOCTWXKEHHE DPE3yJIbTaTOB, pa3ieisaTh chepy
OTBETCTBEHHOCTH U IIPOSBIATH TOTOBHOCTH K IPEJOCTABICHHUIO OTYETA NIEPE]] TPYIIIION;

OBJIAJIETh  CUCTEMOM  YHUBEPCAJIbHBIX KOMMYHUKATHBHBIX  JCUCTBUH, KOTOpas
obecrieynBaeT CPOPMHUPOBAHHOCTh COLMAIBHBIX HAaBBIKOB M HSMOLMOHAIBHOTO MHTEIUIEKTa
00y4aromuxcsi.

PeryasiTuBHBIe yHHBepcaJbHble yueOHbIe 1eiicTBUS

Camoopranu3aums:

BBISIBJIATh MPOOJIEMBI AJISl PEIIEHUs] B JKM3HEHHBIX M Y4YEOHBIX CUTYalUsX, HCIIOJIb3YS
OMoJIOrnYecKHe 3HaHMS,

OPUEHTUPOBATbCSI B PA3IMYHBIX MOJIXOAAX MPUHATHUA pELIeHUH (MHIUBUAYaAJIBHOE,
MIPUHSATHE PEIICHHS B TPYIIIE, IPHHATHE PEIICHUHA TPYTINOi);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pELIeHMs 3ajaud (WIM €ero 4acTb), BbIOUpATh
croco0 pemieHuss y4eOHOH OHMONOTHYECKOM 3afadd ¢ y4€TOM HUMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IIpeUlaraéMble BapUaHThl pPEIICHU;

COCTaBJIATh IUIaH JAEMCTBUM (IUIaH pealu3allid HAMEYEHHOro allfOpUTMa pEeLIeHus),
KOPPEKTHPOBAaTh MPEAJIOKEHHBI alropuT™M ¢ Y4ETOM THOJIYYEHHS HOBBIX OHMOJOTHYECKUX
3HaHU# 00 U3y4yaeMoM OMOJIOTUYECKOM OOBEKTE;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTh 3a PEILLCHHUE.

CaMOKOHTPOJIb, SMOIIHOHATbHBIN HHTEJVIEKT:

BJIa/IETh CIIOCOOAMK CaMOKOHTPOJISI, CAMOMOTHUBALIUU U pe(IeKCuy;

JlaBaTh OLEHKY CUTYyallH U Mpeajiararh IiaH €€ N3MEHEHUS;

YUUTBIBaTh KOHTEKCT M TMPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb MpHU
peumieHnn y4yeOHOM OMOJIOTMUYECKON 3aJauyu, aJanTHpOBaTh pelIeHHEe K MEHSIOUUMCS
00CTOSATEILCTBAM;

OOBSACHATh NPUYUHBI TOCTHKEHUS (HEIOCTHXKEHHS) Pe3ylbTaTOB JESTENbHOCTH, NaBaTh
OLIEHKY ITPHUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh MO3UTUBHOE B ITPOU3OIIEIIEH CUTYyallUH;

BHOCUTbH KOPPEKTUBBI B JAESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHHUBIINXCS
CUTYyallui, yCTAHOBJIEHHBIX OLUIMOOK, BOZHUKIIUX TPYAHOCTEMH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

pas3nuyarth, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU SMOLIUAMHU M ASMOLIMSIMU APYTHX;

BBISIBIISITH M @aHAIM3UPOBAThH TIPUYHUHBI AYMOITHIA,

CTaBUTH ce0s1 Ha MECTO JPYroro 4eaoBeKa, IOHUMAaTh MOTUBBI 1 HAMEPEHUS APYTOro;

peryaupoBarh crioco0 BeIpayKEHHs SMOLIUH.

IIpunsTHE cedst M Apyrux

OCO3HAHHO OTHOCHUTBCA K APYTOMY YE€IOBEKY, €r0 MHEHHUIO,

MIpU3HABaTh CBOE MPaBO Ha OIMMOKY U TaKOe ke MPaBo JIPyroro;

OTKPBITOCTh ce0e U JPyTUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT;
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OBJIAJIETh CHUCTEMOM YHUBEPCAIbHBIX YYEOHBIX PpETrYJIATUBHBIX JEHCTBUHM, KOTOpas
oOecnieunBaeT (OPMUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSSI TO3ULIUS
JUYHOCTH), M SKU3HEHHBIX HABBIKOB JIMYHOCTU (yNpaBlieHUs COOOH, CaMOAMCIUILINHB,
YCTOWYMBOTO TTOBECHMUS).

INPEAMETHBIE PE3YJIbTATbI

[IpenmeTHble pe3yabTaThl OCBOGHHUS MPOrpamMMbl IO OMOJOIMM K KOHIy OOy4eHus 6 5
Knacce:

XapaKkTepu30BaTh OMOJOTHI0 KaK HAyKy O JKHBOH NMPHPOJIE, HA3bIBaTh NMPU3HAKH JKUBOTO,
CpaBHUBATh OOBEKTHI )KUBOUM U HEKUBOM MPUPO/IBI;

NEPEYHCIATh  HUCTOYHMKM  OHOJOTMYECKMX 3HAHWWA, XapaKTepH30BaTh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUM AJI1 COBPEMEHHOI'0 4eJloBeKa, npodeccuu, cBsizaHHble ¢ Ononoruei (4—
5 mpodeccuii);

MPUBOJUTH NPUMEPHI BKJIada poccuiickux (B ToM umcie B. U. Bepuaackwmii, A. JL
UmxeBckuil) u 3apyOexHbX (B ToM uucie Apuctorens, Teodpact, ['mmmokpar) yu€HBIX B
pa3BUTHE OMOJIOTUH;

UMETh MPEACTaBICHUE O BaKHEHIINX OMOJIOTMYECKUX Mpolieccax U sBJICHHSX: MUTaHHUE,
JBIXaHHUE, TPAHCIIOPT BEUIECTB, Pa3paXuMOCThb, POCT, Pa3BUTHE, IBUKEHUE, PA3MHOKEHHUE;

IIPUMEHSTh OMOJIOTMYECKHUE TEPMHUHBI U MOHATHUA (B TOM YMCIIE: KUBBIE Teja, OUOJIOrHUs,
9KOJIOTHUSI, IIUTOJIOTHUS, aHATOMUs, (PU3NOJIOTHUs, OMOJIOTHYECKasi CUCTeMaTHKa, KJIETKa, TKaHb,
OpraH, CHCT€Ma OpraHoB, OpraHM3M, BHUPYC, JBWKEHHE, NUTaHHE, (POTOCHHTE3, JAbIXaHUE,
BBIJICJIEHUE, Pa3pa)kUMOCTh, POCT, Pa3MHOXKEHHE, PA3BUTHE, cpela OOWUTaHMs, HPUPOAHOE
co00MIecTBO, MCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHHM C IIOCTAaBICHHON 3amadeil W B
KOHTEKCTE;

pa3nuyath MO BHEUIHEMY BUAY (M300paKEHHSIM), CXeMaM W ONHCAHUSAM JOsIepHbIC U
SJICpHbIE OpPraHU3MBbl, pPa3IUYHble OHONOrHYECKHEe OOBEKTHI: PACTEHHUS, JKUBOTHBIX, I'PUOBHI,
JUIIAWHUKY, OaKTEPHH, IPUPOAHBIE U UCKYCCTBEHHBIE COOOIECTBA, B3aMMOCBSA3H OPraHU3MOB B
IIPUPOJTHOM U UCKYCCTBEHHOM COOOIIECTBaX, MpecTaBuTenel (Gpaopsl U (ayHbl IPUPOAHBIX 30H
3emiiy, JJaHAmadTh IPUPOJHBIE U KYJIbTYPHBIE;

MIPOBOJIUTH OMHMCAHUE OpraHu3Ma (pacTeHus, )KUBOTHOTO) MO 3aJaHHOMY IUIaHy, BBIIEIATh
CYLIECTBEHHbIE TPU3HAKM CTPOCHUS U IPOLECCOB JKU3HEACSITEIbHOCTH OPraHU3MOB,
XapaKTepu30BaTh OPraHU3MBbl KaK Tella )KUBOW MPUPOABI, EPEUUCIIATh 0COOEHHOCTH pacTeHU,
KUBOTHBIX, TPUOOB, JTUIIAfHUKOB, OaKTEpUIl U BUPYCOB;

pacKkpbIBaTh TOHSATHE O cpeie OOMTaHus (BOAHOM, HAa3eMHO-BO3IYLIHOH, MOYBEHHOM,
BHYTPHOPTraHU3MEHHOI), YCIIOBUIX Cpebl OOMTaHUS;

NPUBOANUTH TPHUMEPHI, XapaKTEePU3YIOLIHE MPUCIOCOOIEHHOCTh OPraHU3MOB K cpejne
o0OUTaHuUs, B3aUMOCBSI31 OPTaHU3MOB B COOOIIECTBAX;

BBIICNIATh OTJIUYUTENIbHbIE NPU3HAKU MPUPOJHBIX U HCKYCCTBEHHBIX COOOILECTB;

apryMEHTHPOBAaTh OCHOBHBIE IpaBWJIa TOBEJIEHUS YEIOBEKAa B IMPHUPOJAE U OOBACHATH
3HaYEHHE MPUPOJOOXPAHHOW  JAEITETbHOCTH  4YEJOBEKa, AaHaJU3UpoBaTh  IJI00aJIbHBIE
9KOJIOTHYECKHE TPOOIIEMBI;

pacKpbIBaTh POJib OMOJIOTUH B PAKTUYECKOH NEATEILHOCTH YEJIOBEKa,;

JI€MOHCTPHPOBAaTh Ha KOHKPETHBIX MpPUMEpax CBSA3b 3HAHWH OMOIOTHUM CO 3HAHHMSIMU IO
MaTeMaTHKe, MPeAMETOB T'YMaHUTAPHOTO IIMKJIa, Pa3IMYHBIMUA BUJIaMU UCKYCCTBA;

BBITNIOJIHATh MpaKkTU4Yeckue paboThl (MOMCK MHGOPMALMU C UCIOJIB30BAaHUEM Pa3UYHbBIX
MCTOYHMKOB, ONKCAaHHE OpraHu3Ma MO 3aJaHHOMY IIJIaHy) M JlabopaTopHble paboThl (padoTta ¢
MHUKpPOCKOIIOM, 3HAaKOMCTBO C pa3JIMUYHBIMHM CIIOCOOAMH H3MEPEHUS U CPABHEHUS >KUBBIX
00BEKTOB);
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MPUMEHSITh METOABl Ouonoruu (HaONroAeHWE, OMHMCAaHMe, KIacCUUKaIUs, U3MEpEHHE,
AKCIIEPUMEHT): TIPOBOJUTH HAOIIOJICHHUS 32 OPTaHU3MaMH, OMMCHIBATH OMOJIOTHYECKHUE OOBEKTHI,
MPOIECCHl U SIBIICHUSI, BBINOJIHATH OMOJOTHMYECKUI PHCYHOK M H3MEpEHHE OMOJOTHYECKUX
0OBEKTOB;

BJaJeTh NpUEMaMU DPAOOTHI C JYNOW, CBETOBBHIM W IU(PPOBBIM MHUKPOCKONAMHU MpHU
paccMaTpuBaHUU OMOJIOTHUYECKUX OOBEKTOB;

coOmro1aTh mMpaBwmiia 0€30MacHOTO Tpynaa INpu padboTe ¢ ydeOHbIM U J1abopaTOpPHBIM
000pyIOBaHUEM, XHMHYECKOH MOCYIOM B COOTBETCTBHM C HWHCTPYKIMSMH Ha YpPOKE, BO
BHEYPOUHOH /1€ATEIbHOCTH;

MCIOJIb30BaTh MPH BBIMIOJHEHUHN YYEOHBIX 3a/laHuil HAyYHO-MOMYJISIPHYIO JIUTEpaTypy IO
OuOJI0THH, CIIpaBOYHbIE MaTepuabl, pecypcsl HTepHeTa;

CO3/laBaTh IHCHBMEHHbIE W YCTHBIE COOOIICHHMS, HCIONb3Yysl MOHATHHHBIA ammapar
M3y4aeMoro pasjesna OUOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl 110 OMOJOrMM K KOHLy oOydeHus 6 6
Knacce:

XapakTepu30BaTh OOTAaHUKY KaK OMOJIOTHYECKYIO HAayKy, €€ pa3felbl U CBSI3U C APYTUMU
HayKaMH ¥ TEXHHUKOI;

MPUBOJUTL TpPUMEpPHl BKIaAa poccuiickux (B Tom umcie B. B. JlokyuaeB, K. A.
Tumupsizes, C. I'. HaBamun) u 3apyOexHsix yuéHeix (B Tom ymcie P. ['yk, M. Manbnuru) B
pa3BUTHE HAYK O PACTEHUSX;

MPUMEHSATh OMOJIOTHYECKHE TEPMUHBI M MOHATHUS (B TOM 4YHMCIe: OOTaHWKA, paCTHTEIbHAS
KJIETKa, pacTUTeIbHasl TKaHb, OPraHbl PACTEHUH, CUCTEMa OPraHOB PACTEHHUSA: KOpPEHb, MmoOer
MOYKa, JIMCT, BHUIOW3MEHEHHBIC OpraHbl, IBETOK, IUIOJA, CEMs, PACTUTEILHBIH OpTraHu3M,
MUHEpalbHOE THTaHHe, (OTOCHUHTE3, [bIXaHUE, POCT, pa3BUTHE, pPa3MHOXKEHHE, KIIOH,
Pa3ApakuMOCTh) B COOTBETCTBUH C ITOCTABICHHOM 3aJjaueii 1 B KOHTEKCTE;

OMKCHIBATh CTPOEHUE U JKU3ZHEICSATENbHOCTh PACTUTENBHOIO OpraHu3Ma (Ha MpuMepe
MOKPBITOCEMEHHBIX MJIU IIBETKOBBIX): TIOTJIONMIEHHE BOJIBI 1 MHHEPAJIbHOE MUTaHNE, (POTOCHHTES,
JIbIXaHUE, TPAHCTIOPT BEIIECTB, POCT, Pa3MHOXKEHHUE, Pa3BUTHE, CBSI3b CTPOCHUS BET€TaTUBHBIX U
TeHEPATUBHBIX OPTaHOB PACTEHHUN C UX (PYHKIHUSIMH,

pa3nuyaTh M OMMCHIBATh JKUBBIE U TepOapHbIE SK3EMIUIAPBl PACTEHHH IO 33JaHHOMY
IUTaHy, YacTH pAacTeHHH MO W300paKeHMsIM, CXeMaM, MOJEINsIM, MYyJsDKaM, peilbe(HbIM
TabInIaM;

XapaKTepu30BaTh NMPU3HAKK PACTCHUH, YPOBHU OpraHU3allMHd PACTUTEILHOTO OPraHU3Ma,
9YaCTH PAaCTeHUI: KJIETKH, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB, OPTaHH3M;

CpaBHUBATh PacTUTENbHbIC TKAHU M OpTaHbl paCTEHUH MeXly CO00ii;

BBINOJIHATE IPAKTUYECKHE M J1abopaTopHble paboThl MO0 MOPQOIOruM U (PHU3HOIOTUU
pacTeHuii, B TOM uucie€ pabOThl C MHUKPOCKONOM C MOCTOSHHBIMU (()MKCHUPOBaHHBIMHU) H
BPEMEHHBIMU MUKpOIIpenapaTaMu, UCCle10BaTeNIbCKue padoThl C UCIOIb30BAHUEM TPUOOPOB U
WHCTPYMEHTOB UG POBOI TabopaTopuu;

XapaKTepu30BaTh IPOLECCHl JKU3HEAEATEIIbHOCTH pPACTEHUM: IOIVIOIEHHE BOJBI U
MUHEpaIbHOE TMUTaHWe, (OTOCHHTE3, JBIXaHUE, POCT, Pa3BUTHE, CIOCOOBI €CTECTBEHHOTO H
HCKYCCTBEHHOTO BETETaTUBHOTO pPAa3MHOXKEHUS, CEMEHHOE pa3MHOXKEHHE (Ha MpHuMepe
MOKPBITOCEMEHHBIX, WJTH I[BETKOBBIX);

BBISIBISIT TTPUYMHHO-CJICICTBEHHBIC CBSI3M MEXIY CTPOSHHEM M (QYHKIUSMH TKaHEed U
OpPraHOB PacTEeHH, CTPOCHUEM U KHU3HEEATETbHOCTHIO PACTEHUH;

KJ1acCU(UIIUPOBATh PACTEHUS U X YaCTU IO PA3HBIM OCHOBAHUSIM;

OOBSICHATH POJIb PAcTEHHH B IMPHPOJIE M JKU3HU YEIOBEKa: 3HaueHue (OTOCHHTE3a B
MIPHUPOJIE ¥ B JKMU3HU YEIIOBEKA, OMOJIOTHYECKOE M XO3SIMCTBEHHOE 3HAYCHHWE BHIOM3MEHEHHBIX
100eroB, X03s1iCTBEHHOE 3HAUE€HHE BEr€TaTUBHOIO Pa3MHOKEHHS,
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IPUMEHATh IIOJyYEHHBIC 3HAHUSA JUIsl BBIPAIIMBAHUSA M Pa3MHOXKECHHS KyJIbTYPHBIX
pacTeHumi;

UCIOJIB30BATh METO/AbI OMOJIOTHH: MPOBOAUTH HAONIOJCHHS 32 PACTEHHUSIMH, OIHCHIBATH
pPacTeHUsI U UX YaCTH, CTaBUTh IPOCTEUILINE ONOJIOTUYECKUE OTIBITHI U 3KCIIEPUMEHTHI;

coOmogaTh mpaBwia 0O€30MacHOro TpyAa Hpu padboTe ¢ y4yeOHBIM U JIAOOPAaTOPHBIM
000pyI0BaHUEM, XHMHUYECKOH MHOCYIOM B COOTBETCTBUM C HMHCTPYKLMSMH Ha YpOKE U BO
BHEYPOUHOH J€ATEIbHOCTH;

JI€MOHCTPUPOBATh Ha KOHKPETHBIX IPUMEpax CBA3b 3HAHUHM OMOJIOTMU CO 3HAHUSAMM IO
MaTeMaTHke, reorpaduu, Tpyay (TEXHOIOTHUH), TPEAMETOB T'yMaHUTAPHOTO IUKJIIA, PAa3IHYHBIMU
BHJIaMU MCKYCCTBA;

BJIAJIeTh MpUEMaMu padoThl ¢ Onoornueckoi nHpopmanuei: GopMyIHMpOBaTH OCHOBAHUS
IUI1  W3BJIEYEHUS M 0000meHus HH(OpManuu |3 JABYX MCTOYHHMKOB, IPeoOpa3oBHIBATH
nH(OPMAIIHIO U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/laBaTb IHUCBbMEHHbIE U YCTHbIE COOOLICHMS, MCIOJb3Yysl IOHATHHMHBIM amnmapar
M3y4aeMoro pasjesna OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOTpaMMbl IO OMOJOIMM K KOHIy OoOyueHus ¢ 7
Knacce:

XapaKTepu30BaTh MPUHLUIBI KIACCU(PUKALMU PACTCHUH, OCHOBHbBIE CHUCTEMAaTHYECKUE
Ipynmnbl  pacTeHU (BOAOPOCIM, MXH, IUIAYHbI, XBOIIM, MalOPOTHUKH, T'OJIOCEMEHHBIE,
MOKPBITOCEMEHHbBIE HJIU 1IBETKOBBIE);

IIPUBOJIUTH MPUMEPHI BKIIaga poccuiickux (B Tom uucie H. . BaBunos, 1. B. Muuypun)
u 3apy6exHbix (B ToM umcie K. Jlunnei, JI. Ilactep) yu€HbIX B pa3BUTHE HAYK O PACTCHMSIX,
rpubax, JIuIaiHuKax, OaKTepusx;

IPUMEHATh OMOJIOTMYECKUE TEPMHMHBI U MOHATUS (B TOM uHcie: OOTaHMKA, HKOJOTHS
pacTeHMii, MUKOJIOrHs, OaKTepUOJIOrus, CUCTEMATHKA, LIAPCTBO, OT/EN, Kiacc, CEMENCTBO, PO/,
BUJ, XKU3HEHHas (opma pacTeHuil, cpela OOMTaHUS, PACTUTEIBHOE COOOIIECTBO, BBHICILINE
pacTeHMsl, HU3IIUE PACTEHMsI, CIOpPOBBIE PACTEHUS, CEMEHHBIE PACTEHHUS, BOJOPOCIH, MXH,
IUTayHbI, XBOILIM, IAllOPOTHUKH, TOJOCEMEHHbIE, MOKPHITOCEMEHHbIE, OaKkTepuu, TpuOBHI,
JIUIIAWHYUKH) B COOTBETCTBUU C IIOCTaBJICHHOM 3a/1a4eil U B KOHTEKCTE;

pa3nuyaTh ¥ ONMHUCHIBATh )KUBbIE M TepOapHble 3K3EMIUISPbl PACTEHUH, YacTU pacTeHUH Mo
N300pakeHUsIM, CXeMaM, MOJensM, MyJsDKaMm, penbedHbIM —TabiaunaMm, TIpubbl 1O
M300paXeHUsIM, CXeMaM, MyJIsKaM, OaKTepuu 10 U300paXeHUsIM;

BBISBJIATH TPU3HAKU KJIACCOB IMOKPBITOCEMEHHBIX MIIM IIBETKOBBIX, CEMENCTB JIBYA0IbHBIX
U OJTHOJIOJIBHBIX PAaCTEHHUI;

OIIPEAEIATh CHUCTEMATHUUECKOE IIOJIOKEHUE PACTUTEIBHOIO OpraHu3Ma (Ha IpuMmepe
MOKPBITOCEMEHHBIX, WJIM I[BETKOBBIX) C TOMOILBIO ONPEIEIUTEIbHON KapTOUKH;

BBIMOJIHATh TNpakTHUeCKUe U JabopaTopHble pabOThl MO CHCTEMAaTHKE pPACTEHMH,
MUKOJOTMM W MHUKpPOOMOJIOTHH, B TOM uHcie paboOThl C MHKPOCKOIOM C IOCTOSHHBIMU
(¢uxcupoBaHHBIMH) M BpPEMEHHBIMH MMKpOIpEnapaTaMu, HcciaeloBaTelbckiue paboTsl ¢
MCIO0JIb30BaHNUEM PUOOPOB M HHCTPYMEHTOB LIM(ppoBoOiIi 1abopaTopuu;

BBIIETIAITh CYIIECTBEHHBIE MPU3HAKW CTPOCHHUS U JKU3HEIEATEIBHOCTH PACTEHUH,
OaxTepuil, TpuOOB, JIUIIANHUKOB,;

MPOBOANUTH ONHCAHME M CpPaBHUBATh MEXKIYy COOOM pacTeHus, TpHObI, JIUIIAWHUKHU,
OaxkTepuu Mo 3a/laHHOMY IUIaHy, JIeJ1aTh BHIBOJIbI HA OCHOBE CPaBHEHUS;

OIHCHIBATh YCJIOXHEHHE OpraHU3allii pacTeHUHN B XO0Ji€ HBOJIOLUU PACTUTEIHLHOIO MUpPaA
Ha 3eMiie;

BBISIBJISITH 4YEPThl IPUCIIOCOOJIEHHOCTH pacTeHHM K cpeAe oOWTaHUs, 3Ha4YeHHE
9KOJIOTMYECKUX (PaKTOPOB JJIsl pACTEHUM;

XapaKkTepu30BaTh PAaCTUTENbHbIE COOOIIECTBA, CE30HHBIE M IMOCTYIATEIbHbIE U3MEHEHUS
PaCTUTEIBHBIX COOOIIECTB, PACTUTEIBLHOCTD (PACTUTENBHBIN MOKPOB) MPUPOJAHBIX 30H 3€MJIH;
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MIPUBOJIUTH MPUMEPHI KYJIbTYPHBIX PACTCHUN U UX 3HAYCHHUE B JKU3HH U€IOBEKa, TOHUMATh
MPUYUHBI U 3HaTh MEPBI OXPaHbl PACTUTEIHLHOTO MUpa 3eMJIH;

pacKkpelBaTh pOJb pacTeHUil, TrpuOOB, JHIIAWHUKOB, OakTepuil B MPUPOAHBIX
cooO1miecTBax, B X035HCTBEHHOM JESTEILHOCTH YEJIOBEKA U €T0 MMOBCETHEBHOM JKU3HU;

JI€MOHCTPHPOBATh HA KOHKPETHBIX MIPUMEPAX CBSI3b 3HAHUM 110 OMOJIOTHH CO 3HAHUSAMU IO
MatemaTtuke, ¢usuke, reorpadpuu, Tpyay (TEXHOJOTHH), JHUTEpaType, M MPEIMETOB
TYMaHHUTapHOTO LIMKJIA, PA3JINYHBIMHA BUJJAMU UCKYCCTBA,

HCIOJIb30BaTh METO/bl OMOJIOTHU: TIPOBOAUTH HAOIIOAEHUS 32 PACTCHUSIMH, OaKTEPHUSIMHU,
rpubaMu, JMIIAWHUKAMH, ONHCHIBATh WX, CTaBUTh MPOCTEHIINE OHOJOTHMYECKUE OMNBITHI U
9KCIEPUMEHTHI;

coOmogaTh mpaBuia O€30MacHOr0 Tpyna Mpu padoTe ¢ y4eOHbIM M JabOpaTOPHBIM
0o00py/0BaHHEM, XUMHUYECKOW TMOCYJOH B COOTBETCTBUM C HHCTPYKLUUSMU Ha ypOKe M BO
BHEYPOYHOH J1eATEILHOCTH;

BIajeTh mnpuémamu paboTel ¢ uHbopManuen: GHOpMyIHpOBaTb OCHOBAHMS IS
U3BJICYCHUS U 00001eHuss nHpopMauu u3 HECKOJIBKUX HUCTOYHHUKOB (2—3), mMpeoOpa3oBhIBAThH
nH(OpPMALINIO U3 OAHON 3HAKOBOI CHCTEMBIB JIPYTYIO;

co3llaBaTh IHCHMEHHBIE M YCTHBIE COOOIICHMS, HCIIONB3Yysl TOHSATHHHBIA anmapaT
M3y4aeMoro pasaena OWOJOrMH, COMPOBOXIATh BBICTYIJICHME NIpe3eHTalueld ¢ Yy4eToM
0CcOOEHHOCTEH ay TMTOPHH 00yYaIOIIUXCS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI MO OMOJOTMHM K KOHILy OOyueHus 6 8
Knacce:

XapaKkTepu30BaTh 300JI0THIO KaK OMOJIOTMYECKYIO HAyKy, €€ paslieibl U CBSI3b C JPYTHMMU
HAayKaMU U TEXHHUKOM;

XapaKTepu30BaTh MPUHIMIB  KJIAacCCU(UKAUK KUBOTHBIX, BHJ KaK OCHOBHYIO
CHUCTEMAaTUYECKYI0 KaTerOpUI0, OCHOBHbBIE CUCTEMATUYECKUE TPYIIbI )KUBOTHBIX (MPOCTEUIINE,
KHIIEYHOIIOJIOCTHBIC, TUIOCKHE, KPYTJble U KOJbYaThle YEPBH, WICHHUCTOHOTHE, MOJUTIOCKH,
XOPOBEIE);

MPUBOJUTL MpHUMEpHl BKiIana poccuiickux (B Tom uucie A. O. Kosanesckuii, K. U.
Ckpsabun) u 3apybexunbix (B Tom uucie A. Jlesenryk, XK. KioBbe, J. I'ekkenb) yu€HBIX B
pa3BUTHE HAYK O )KUBOTHBIX;

IPUMEHATh OWOJIOTMYECKHUE TEPMHHBI M TOHATHA (B TOM 4YHCIE: 300JI0THS, HKOJOTHS
KUBOTHBIX, DTOJIOTHS, MAIC0300JIOTHS, CUCTEMaTHKa, LAPCTBO, THII, OTPSI, CEMEUCTBO, PO,
BUJ, )KUBOTHAasl KJIETKA, XMBOTHAs TKaHb, OPraH >XUBOTHOI'O, CUCTEMbI OPraHOB *HBOTHOTO,
KUBOTHBIA OpTraHW3M, TNHTaHUE, IBIXaHWE, POCT, Pa3BUTHE, KPOBOOOpAIICHHUE, BBIACICHHE,
Oropa, IBM)KEHHUE, Pa3MHOKEHHE, MapTeHOTeHE3, Pa3IpakuMOCTh, pediexc, opraHbl 4yBCTB,
MOBEJIEHNE, cpela OOWUTaHMs, MPUPOJHOE COOOIIECTBO) B COOTBETCTBHHM C IOCTaBICHHOM
3ajaueil 1 B KOHTEKCTE;

pacKpbIBaTh OOIIME MPU3HAKK KUBOTHBIX, YPOBHH OPTaHHM3alUU XKHUBOTHOTO OpraHU3Ma!
KJIETKH, TKaHH, OPT'aHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpaBHUBATh KMUBOTHBIE TKAHU M OPTaHbI )KUBOTHBIX MEXKIY COOOIA;

OIMCHIBATh CTPOSHHE U JKU3HEACATEIBHOCTh )KUBOTHOTO OpTaHW3Ma: OTOpY W JIBUKCHHE,
NUTAaHWE W THIIEBAPEHME, IbIXaHWE W TPAHCHOPT BEIIECTB, BBIJACIEHUE, PETyJALUI0 U
MOBEJICHHE, POCT, PA3MHOKEHHE U PAa3BUTHE,

XapaKTepu30BaTh MIPOIIECCHI KHU3HEIEATEITLHOCTH KUBOTHBIX M3y9aeMbIX
CHCTEMaTUYeCKHX TpPYyMIM: IBM)KEHHE, NMUTaHHWe, JbIXaHWE, TPAHCIOPT BEILECTB, BBIJCIICHHE,
PETYJISINIO, TOBEICHUE, POCT, Pa3BUTHE, PA3MHOXKCHHE;

BBISIBJISATh NTPUYUHHO-CIIC/ICTBEHHbBIE CBSI3U MEX]y CTPOEHHEM, JKU3HEAEATEIbHOCThIO U
Cpenoit OOMTaHuUs JKUBOTHBIX M3y4aeMbIX CUCTEMATUYECKHUX TPYIII;
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pa3nuyaTth W OINHUCHIBATH >KMBOTHBIX H3YYa€MBIX CHCTEMATUYECKHX TPYI, OTAEIbHbIC
OpraHbl M CHCTEMbl OPraHOB II0 CXEMaM, MOJENSAM, MyJIsDKaM, pelibe(HbIM Tabaumam,
MPOCTEUIIHNX — IO U300PAKECHUSAM;

BBISIBJIATh INPU3HAKM KJIACCOB YIEHHCTOHOTMX M XOPHAOBBIX, OTpPSJOB HACEKOMBIX U
MJIEKOTIUTAIOLIHX;

BBIMIOJIHATh TPAaKTUYECKHE U JIabopaTopHbIe pabOThl MO MOP(HOJIOTHH, aHATOMUH,
(GU3MO0JIOTHH U TOBEICHUIO )KUBOTHBIX, B TOM YHUCIIE PAOOTHl ¢ MUKPOCKOIIOM C HOCTOSHHBIMU
(puxcupoBaHHBIMH) ¥ BPEMEHHBIMH MHKpOIpenapaTaMy, HUCCIEA0BaTeNbCKUE pPAaOOTHI ¢
UCIOJIb30BaHUEM NTPHOOPOB U UHCTPYMEHTOB LM (PPOBOI 1abopaTopuy;

CpaBHMBATh INPEACTABUTEIEH OTAENIBHBIX CUCTEMATUYECKUX TPYII XUBOTHBIX U JEJIaTh
BBIBOJIbI HA OCHOBE CPABHEHMS;

KJaccu(UIUpoOBaTh )KUBOTHBIX HA OCHOBAHUN OCOOCHHOCTEW CTPOCHHMS;

OIMCHIBATh YCJIO)KHEHWE OPraHU3alluY )KUBOTHBIX B XOZ€ ABOJIIOLIMU )KMBOTHOIO MUpa Ha
3emuie;

BBISIBIIAITh  4EPTHl TMPUCIIOCOOJIEHHOCTH JKMBOTHBIX K Cpele OOWTaHUs, 3HAYCHHE
HKOJIOTUYECKUX (DAKTOPOB IS ’KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3M JKMBOTHBIX B IPHUPOJHBIX COOOILECTBaX, LEMU IUTaHUS,

YCTaHABJIMBATh B3aMMOCBS3M JKUBOTHBIX C PACTEHUSMHU, rpuOamu, JIUILIAHHUKAMU U
OaKTepUsIMU B IPUPOIHBIX COOOLIECTBAX;

XapaKTepu30BaTh JKUBOTHBIX MPUPOJHBIX 30H 3€MJIM, OCHOBHbBIE 3aKOHOMEPHOCTH
pacnpocTpaHEeHHs )KUBOTHBIX 10 IJIAHETE;

PacKpbIBaTh POJIb )KUBOTHBIX B IPUPOIHBIX COOOLIECTBAX;

pacKpbIBaTh poOjib JOMALUIHUX M HENPOAYKTUBHBIX JKMBOTHBIX B JKM3HM YeJIOBEKa, POJb
IIPOMBICIIOBBIX JKUBOTHBIX B XO3SIICTBEHHOM J€ATEJIbHOCTH 4YEJIOBEKa M €ro IIOBCEIHEBHOM
AKHU3HHU, OOBSICHATH 3HAUEHUE KUBOTHBIX B IPUPOJIE U )KU3HU YETIOBEKA;

UMETh NPEACTAaBICHHE O MEpPONPUATUSAX IO OXpaHe >KMBOTHOIO MHUpA 3eMIlH;

JI€MOHCTPHPOBATh HAa KOHKPETHBIX MPUMeEpax CBsI3b 3HAHUI 110 OMOJIOTHH CO 3HAHUSAMHU I10
MaTemaThke, (QU3uKe, XUMHH, reorpaduu, Tpyay (TEXHOJIOTWHU), NMPEAMETOB I'yMaHUTApHOTO
LUKJIOB, Pa3JIMYHBIMU BHJIaMU UCKYCCTBA;

HCIOJIb30BaTh METOJIbI OMOJIOTHMHU: MPOBOAUTH HAONIONEHUS 3a >KUBOTHBIMHU, OINKCHIBATH
KUBOTHBIX, UX OpraHbl U CHUCTEMbl OPraHOB; CTaBUTb MPOCTEUIIME OMOIOTHYECKHE OINbBITHI U
SKCIIEPUMEHTHI;

coOmoaTh IpaBuia 0O€30MacHOro TpyAa Npu padboTe ¢ y4yeOHBIM M J1aOOPaTOPHBIM
000py/I0BaHHEM, XUMHUYECKOW MOCYJ0H B COOTBETCTBUU C MHCTPYKLUHUSMU Ha ypOKE U BO
BHEYPOYHOH I€ATEIbHOCTH;

BIaJeTh MpuéMamMu padboTel ¢ uHpopmauuen: (oOpMyIHpOBaTbL OCHOBAHMS U
U3BJICUEHUS] U 0000IIEeHUsT HHPOPMALIMU U3 HECKONbKUX (3—4) MCTOYHUKOB, NMPeOOpPa30BbIBATH
MH(pOpPMAIIHIO U3 OJTHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/laBaTh IHCbMEHHbIE M YCTHBIE COOOILIEHMS, HWCHONb3ysd MOHATUIHBIN ammapar
M3y4aeMoro pasaena OWOJIOrMM, CONPOBOXJIATh BBICTYIJIEHME Mpe3eHTalued ¢ Y4EToM
0co0eHHOCTEH ay TMTOPUH 00YUaIOIIUXCSL.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPaMMbI MO OMOJOTMHM K KOHIy oOyueHus ¢ 9
Knacce:

XapakTepu30BaTh HAyKH O 4YelloBeKe (aHTPONOJIOTHIO, aHAaTOMHIO, (DU3UOJIOTHIO,
MEIULUHY, TUTHEHY, SKOJOTMI0 YeJOBEKa, MCUXOJOTHI0) U HUX CBS3U C APYTUMH HayKaMu M
TEXHUKOM;

OOBSICHATH IMOJIOKEHHE YeJIOBEKa B CHCTEME OPTaHHYECKOr0 MHpa, €ro MPOUCXOXKICHHUE,
OTJIMYHMS Y€JIOBEKa OT )KMBOTHBIX, IPUCIIOCOOJIEHHOCTD K Pa3IMYHBIM 3KOJOTHYECKUM (aKkTopam
(uenoBeuecKue packl U aJalTUBHBIE TUIIBI JIFOJIEH), POJICTBO YEIOBEYECKUX pac;

29



IIPUBOJUTH IPUMEPHI BKIJIaJa poccuiickux (B Tom uucie M. M. Ceuenos, U. I1. I1aBnos, U.
N. Meunukos, A. A. Yxtomckuid, [1. K. AHoxuH) u 3apy0Oexxnbix (B ToM uucie Y. ['apseit, K.
bepuap, JI. Ilactep, Y. HdapBuH) y4€HBIX B pa3BUTHE MPEACTABICHUN O MPOUCXOXKICHUH,
CTPOEHUH, KU3HEIEATEIbHOCTH, IOBEICHUH, SKOJIOTUH YEJIOBEKa;

IPUMEHATh OMOJIOTHYECKUE TEPMUHBI U TOHATHS (B TOM YHCIE: UTOIOTUSA, TUCTOJIOTHS,
aHATOMHS 4YeNOBEKa, (M3MOJIOTUS YEIOBEKa, TUTHEHA, aHTPOIOJIOTHS, SKOJOTHS 4YeloBeKa,
KJIeTKa, TKaHb, OPraH, CUCTEMa OPraHOB, IMTAHUE, JIbIXaHUE, KpOBOOOpallleHne, OOMEH BEILECTB
U NpEeBpallleHue 3HEPIUH, IBUKEHUE, BBIACIECHUE, POCT, pa3BUTHE, ITOBEJACHUE, Pa3MHOXKEHUE,
pa3ApaKuMOCThb, PEryJisilusi, FOMEOCTa3, BHYTPEHHsS cpella, UMMYHUTET) B COOTBETCTBUU C
IIOCTABJIEHHOM 3a/1a4eil U B KOHTEKCTE;

IIPOBOJIUTh ONHMCAHUE MO BHEIIHEMY BUAY (M300pa)K€HHIO), cXeMaM OOLIMX IPU3HAKOB
OpraHyM3Ma 4eJIOBEKa, YPOBHEM €ro OpraHu3alliy: KIETKU, TKaHW, OPraHbl, CUCTEMbl OPIraHOB,
OpraHu3M;

CpaBHUBATh KJIETKH Pa3HBIX TKAHEH, Pyl TKAHEH, OpraHbl, CHCTEMbl OPIaHOB YEJIOBEKa,
IIPOLIECCHI KU3HEAEATEIIbHOCTH OpraHu3Ma 4ejoBeKa, JejaTh BbIBO/IbI HA OCHOBE CPaBHEHHUS;

pa3nuyath OMOJIOTMYECKH AaKTHBHbBIE BeIleCTBA (BUTAMUHBIL, (EPMEHTBHI, T'OPMOHBI),
BBISIBJIATH MX POJIb B Ipoliecce 0OMeHa BELECTB U IPEBPALCHUs SHEPTUH;

XapaKTepu30BaTh OMOJIOTMYECKUE IMPOLIECChl: OOMEH BELIECTB U IPEBpALCHHE SHEPTHUH,
[IUTAHUE, JIbIXaHHEe, BBbIJCIIEHUE, TPAHCIOPT BELIECTB, ABMXKEHHE, POCT, peryysuus (yHKUHUH,
MMMYHUTET, TIOBEJICHUE, PA3BUTHE, PA3MHOXKEHHUE YEIIOBEKA;

BBISIBJIATh NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXJy CTPOCHHMEM KIIETOK, OPraHOB, CUCTEM
OpPraHOB OpraHM3Ma YeJoBeKa M MX (YHKIUSMHU, MEXAY CTPOCHHMEM, >KU3HEAEATEIbHOCThIO U
cpenoit OOMTaHUs YeJIOBEKa;

OPUMEHATh OHOJOIMYECKHE MOJENM Ul BBIABICHHS OCOOCHHOCTEH CTpOEHHUs U
(YHKIIMOHMPOBAHUS OPTaHOB U CUCTEM OPraHOB YEIOBEKa,;

OOBSICHATH HEHMPOTYMOPAIBHYIO PETyJISALHUI0 MPOIECCOB JKU3HEACATEIBHOCTH OpTraHUu3Ma
YeJIOBEKa;

XapaKTepu30BaTh U CPaBHUBATh OE3YCIOBHBIEC U YCIOBHBIE PE(PIEKCHI, HACIEACTBEHHbIE U
HEHACJIEICTBEHHbIE IPOrpaMMbl TMOBEAEHUS, OCOOCHHOCTH BBICHIEH HEPBHOM JEATEIbHOCTH
YeJIOBEeKa, BHJbI MOTPEOHOCTEH, MaMATH, MBIIUICHUS, PEYH, TEMIEPaMEHTOB, AMOILMH, CHa,
CTPYKTYpPY (PYHKIMOHAQJIBbHBIX CHUCTEM OpraHM3Ma, HANpaBJIEHHBIX Ha JOCTHUKEHHE IOJIE3HBIX
MIPUCIIOCOOUTENBHBIX PE3YJIbTATOB;

pa3nuyaTh HACIEACTBEHHbIE M HEHACJIEJCTBEHHbIE (MH(EKIMOHHBIE, HENH(EKIIMOHHBIEC)
3a00JeBaHNsl 4EJNOBEKa, OOBACHATh 3HAYEHHE Mep MNPO(UIAKTUKM B MpeAyNpexIeHUH
3a00JIEBAHUH YEJIOBEKA,

BBIMOJIHATh NPAaKTUYECKUE U JIabOpaTopHble pPabOThl MO MOp(dosoruu, aHaTOMUH,
(U3MOJOTUH U TOBEACHUIO YEIOBEKa, B TOM 4MCJe PabOThl ¢ MUKPOCKOIIOM C IOCTOSHHBIMH
(pukcupOBaHHBIMM) M BPEMEHHBIMH MHUKpOIpEnaparaMy, HCCIeI0BaTeNbCcKUE padoThl ¢
HCIOJIb30BaHUEM NTPHOOPOB U HHCTPYMEHTOB 1M (PPOBOI TabopaTopuy;

pelaTth KaueCTBEHHbIE M KOJMWYECTBEHHBIE 3aJjaud, HCIOJIb3YsS OCHOBHbBIE IOKAa3aTeNlH
3/10pOBbS YENIOBEKA, MPOBOJIUThH PACUETHI M OLIEHUBAThH MOJyYEHHbIE 3HAYCHMUS;

apryMEHTHPOBaTh OCHOBHBIE MPUHIUIIBI 37J0POBOTO 00pa3a *HU3HH, METOIbl 3alUTHl U
YKpEIUIEHUs 370pOBbsl YelloBeKa: cOaJaHCHPOBAHHOE NMUTAHME, COOJIIOJIEHUE IMPaBWI JIMYHOU
TUTHEHBbI, 3aHATHS (QU3KYJIBTYpOH U CHOPTOM, palMOHalbHas OpraHu3alus Tpyda H
MTOJIHOIIEHHOT'O OTJIbIXa, IO3UTUBHOE 3MOIIMOHATILHO-TICUXHUUYECKOE COCTOSIHHE;

UCIOJb30BaTh MPHOOPETEHHBIE 3HAHMUSA M yYMEHUs I COOJIOAEHHUS 3/10pOBOro obpasza
XKHU3HHU, cOaJaHCHUPOBAHHOIO MUTAHUS, (PU3NYECKOW aKTHMBHOCTH, CTPECCOYCTOMYMBOCTH, MJIS
HCKJIIOUEHUS BPEIHBIX IIPUBBIUEK, 3aBUCUMOCTEN;
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BIIQJIETh TNpHUEMAMHU OKa3aHUsS TMEPBOM IOMOIIM YEIOBEKYy WpH IMOTepe CO3HAHMS,
COJTHEYHOM M TEIUIOBOM YyJape, OTpPaBICHHM, YTOIUIEHWH, KPOBOTCUEHHH, TPaBMaX MSTKHX
TKaHEH, KOCTe! CKelleTa, OPraHOB YYBCTB, 0)KOT'aX M OTMOPOKEHUSX;

JEMOHCTPHPOBATh HA KOHKPETHBIX MpHMEpax CBSA3b 3HAHUH HAyK O YEIIOBEKE CO
3HAHUSMH TPEJAMETOB E€CTECTBEHHO-HAYYHOTO M TYMAaHHTApPHOTO IHKIIOB, Pa3IMYHBIX BHUJIOB
HCKYCCTBA, TEXHOJIOTUHU, OCHOB 0€30IaCHOCTH U 3aIluThl Poaunbl, pU3ndeckoil KyIbTyphl;

MCIOJI30BATh METO/IbI OMOJIOTHH: HAOII0IaTh, U3MEPSTh, ONMCHIBATH OPraHU3M YeJIOBEKa
U TPOILECCHl €ro >KU3HENEATEIbHOCTH, MPOBOAUTH MPOCTEHIINE HCCIEIOBAaHUS OpraHu3Ma
YeJI0BEKA U OOBSCHATH UX PE3yJIbTaThI;

coOmro1aTh MpaBmiia 0€30MacHOTO Tpynaa npu paboTe ¢ ydeOHbIM U J1abopaTOpPHBIM
000pyIOBaHUEM, XHMHYECKOH MOCYIOM B COOTBETCTBMM C HMHCTPYKLUMSMH Ha YpOKE U BO
BHEYPOUHOH /1€ATEIbHOCTH;

BIaneTh mnpuéMamMu paboTel ¢ uHPOpMauueil: (GopMynIupoBaTh OCHOBaHHS IS
M3BJICUYCHHS U 00001IeHUsT HHPOPMAIIMK U3 HECKOJIBKUX (4—5) MCTOYHHMKOB; MPeoOpa3OBbIBAThH
nH(OPMAIIHIO U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

CO3/1aBaTh MHCHMEHHBIE M YCTHBIE COOOIIEHHUS, WCIONb3Yys MOHATHHHBINA ammapar
M3YYEHHOTO paszziena OWOJIOTHH, COMPOBOXIATh BBHICTYIUICHHE TMPE3CHTAUEH C y4EToM
0COOCHHOCTEH ayAUTOPUH 00YUAIOIIUXCS.
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4. TEMATNYECKOE INTAHUPOBAHMUE

5 KVIACC
KoumnuecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne w/n NMPOrpamMMbI Bcero Koutpoaeusie | Ipaktuieckue o0pa3oBaTejibHbIE
padoThbI padoTbI pecypes
. bubnuorexa [JOK
1 buosiorus — Hayka o KUBOUW MPUPOJIE 4 1 https:/m.edsoo.ru/7f413368
. bubmmoreka [JOK
2 Mertoabl u3yueHus KUBOM NPUPOIbI 4 1 https://m.edsoo.ru/7f413368
. Bbu6mmoteka [JOK
3 Opranu3Mbl — Teja KUBOU IPUPOJIbI 10 1 1.5 https:/m.edsoo.ru/7f413368
bubnunoreka LIOK
4 Opranusmel U cpesia OOMTaHus 6 0.5 https://m.edsoo.ru/7f413368
bubnunoreka LIOK
> Tpupoubie coobmiectsa 6 0.5 https://m.edsoo.ru/7f413368
bubmmoteka IIOK
6 HKupast NpHpoJa 1 vienosex 3 ! https://m.edsoo.ru/7f413368
) bubnmnorexa LIOK
7 Pesepsroe Bpems https://m.edsoo.ru/7f413368
OBUIEE KOJIMYECTBO YACOB IIO 34 3 35

[TPOIT'PAMME
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6 KJIACC

KosmnuecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TEM udgposbie
Ne n/m — pasi Beero Kontposbubie | IIpakTnyeckue E)I%p(al::gm ar e.])ILHLI e
padoThbI padoTbI pecypes
1 PactutenbHblit opranuzm 8 1 1.5 ﬁggg;ﬁiﬁii?&n 414840
) Ctpoenue u MHOTOOOpasue 1 | 15 bubmuorexa [{OK
MOKPBITOCEMEHHBIX PAaCTEHUI ' https://m.edsoo.ru/7f4148d0
3 JKuzHenesaTeabHOCTh pACTUTEILHOTO 14 1 3 bu6nmorexa LIOK
opraHus3ma https://m.edsoo.ru/7f4148d0
4 PeszepBHoe Bpemst 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB IIO 34 3 2

I[TPOI'PAMME
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7 KJIIACC

KosmnuecTBo yacos DJIEKTPOHHBIE
o HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/n NMPOrpamMMbI Bcero Kontpoanueie | - Tpaxrueckue o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypes
bub OK
1 CucremMaTudeckue rpymnimsl pacTeHU 19 2 4.5 hgp;ﬁﬁiﬁii W/7f416720
bub6nmoreka [IOK
2 Pa3ButHe pacturenbHOro Myupa Ha 3emiie 2 https://m.edsoo.ru/7f416720
bubnuoreka [{OK
3 Pactrenus B mpupoaHBIX cOOOIIECTBAX 3 https://m.edso0o.ru/7f416720
4 P 3 bubnunoreka LIOK
ACTCHIA | HCI0BeK https://m.edsoo.ru/7f416720
5 ['pu6e1. JInmaitnuku. bakrepun 7 1 2 Eﬁ;;ﬁiﬁi£%7 £416720
OBUIEE KOJIMYECTBO HACOB 10 34 3 6.5
[TPOT'PAMME :
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8 KVIACC

Kosun4vecTBo yacoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/n MPOrpamMMbl Bcero Kontpospusie | Mpaxriieckue o0pa3oBare/bHbIC
padoThbI padoTbI pecypee

. bub6nmoreka [IOK

1 /KuBOTHBI Opraunsm 4 1 0.5 https://m.edsoo.ru/7f418886
) CTpoeHue 1 KU3HEACATEIbHOCTh OPraHUu3Ma b 3 bubmuorexa [{OK

JKUBOTHOT'O https://m.edsoo.ru/7f418886
3 OCHOBHBIE KATETOPUHU CUCTEMATUKH 1 bubnnorexa [JOK

JKHBOTHBIX https://m.edsoo.ru/7f418886
. bubmmoreka [JOK

4 OIHOKJIETOYHBIE JKUBOTHBIE - POCTEUIITIE 3 1 https:/m.edso0o.ru/7f418886
5 MHOrOKJI€TOYHBIE )KUBOTHEIE. ) 1 bubmuoreka [{OK

Kumeunomnonoctabie https://m.edsoo.ru/7f418886
bubnunoreka LIOK

6 [Imockue, Kkpyrible, KOJb4YaThle YEPBU 4 1 https:/m.edso0o.ru/7f418886
bu6nmorexa LIOK

7 ‘nenncronorne 6 1 1 https://m.edsoo.ru/7f418886
bubnmnorexa LIOK

8 Momocku 2 0.5 https://m.edsoo.ru/7f418886
bu6nmorexa LIOK

0 Xoproseie ! https://m.edsoo.ru/7f418886
bu6nmorexa LIOK

10 Prabrr 4 ! https://m.edsoo.ru/7f418886
bubnmnorexa LIOK

1 3emHOBOAHBIC 3 https://m.edsoo.ru/7f418886
bubnmnorexa LIOK

12 Hpeempikaronuecs 3 https://m.edsoo.ru/7f418886
13 [Tture: 4 1 but6mmoreka [JOK
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14 MileKONUTaOLIHE 7 1 ﬁtntggl/(rﬁeeii?fna 18886

15 Pa3BuTHe )KMBOTHOTO MUpa Ha 3eMJie 4 0.5 E,[Htgfl/d/(r:e;:las 5)257%18886

16 JKvBOTHBIE B IPUPOJHBIX COOOIIECTBAX 3 ﬁggg;ﬁiﬁiiﬁfﬁfm 8886

17 JKUMBOTHBIE U YETTOBEK 3 ﬁ£;2$222£%7 1418886

18 PesepBHOe Bpems 2 Eﬁ;ﬁ;ﬁiﬁiiﬁﬁﬂ%%
OBIIEE KOJIMYECTBO YACOB I1O 68 11.5

[NPOIT'PAMME
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9 KVIACC

KosmnuecTBo yacos DJIEKTPOHHBIE
. HaumeHoBaHue pa3/ie/ioB U TeM (undpossie)
Ne n/m — Beero Konrtposabnbie | IlpakTtnueckue 0GpazoBaTeIbHbIE
padoThbI padoTbI pecypebI

bu6 OK

1 YestoBex — OMOCOIMANBHBIN BH 3 1 h‘:/tlpsl//l/(r)rfzleici ru/7f412a8c
bub6nmoreka [IOK

2 CTpykTypa OpraHusMa 4eoBeKa 3 1 https://m.edsoo.ru/7f41aa8c
5 bu6nmorexa LIOK

3 HetiporymopainbHas peryisuus 8 0.5 https://m.edsoo.ru/7f41aa8c
A o s ) bubnunoreka LIOK

1opa u IBMKCHHE https://m.edsoo.ru/7f41aa8¢
bubmuoreka [{OK

5 BryTpenHss cpesa opraHuzma 4 0.5 https://m.edsoo.ru/7f41aa8¢c
bubnunoreka LIOK

6 KposooGpamenne 4 L5 https:/m.edsoo.ru/7f41aa8¢
bu6nmorexa LIOK

7 Hpixaxne 4 1 ! https://m.edsoo.ru/7f41aa8¢c
bubnmnorexa LIOK

8 lInTanue u mimesapeHne 6 1 https://m.edsoo.ru/7f41aa8¢c
bu6 OK

9 OOMeH BellecTB U MPEeBpaIleHUE SHEPTHH 4 1.5 h‘:/tlpéj'l//l/(r);zlzlzci ru/7f41aa8¢
bubnmnorexa LIOK

10 Kooxa 5 2 https://m.edsoo.ru/7f41aa8¢
. B 3 1 bubnmnorexa LIOK

BIICTICHIE https://m.edsoo.ru/7f41aa8c

12 PasmHoOXeHue u pasBuTHe 5 0.5 Eﬁfﬁiiﬁi (1_([)01,57f4 laaSc
13 Opranbl 4yBCTB U CEHCOPHBIE CUCTEMBI 5 1.5 bu6mmoreka [IOK
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bu6nmoreka [IOK
14 Hosexerme  nexuia 6 1 https://m.edsoo.ru/7f41aa8c
15 q 3 bubmuoteka [JOK
SIOBEI 1 OKpyRAIONIA eperd https://m.edsoo.ru/7f41aa8c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15
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5.IIOYPOYHOE IINTAHUPOBAHHE

5 KJIACC
Ne KounuecTBo yacos Jara JIeKTPOHHBbIE IU(PPOBbIE
/i Tema ypoka Beero Kontponbubie | Mpaktiueckne | ovyenyg o0pasoBare/ibHbIe
padoTbI padoThbI pecypcsl
| JKuBas u He)xUBas IpUPOAA. 1 Bbu6mumoteka [JOK
[Tpu3Haku KUBOTO https://m.edsoo.ru/863cca60
2 Buonorur-cntrevanaywo mmoii |1 | BuGanorexa IOK
https://m.edso00.ru/863cccle
npupoe
Posnp Guonoruu B no3sHaHUU
3 OKPY’KaloIllero MUpa U 1 bubmmoreka [JOK
MPaKTUYECKOU IeITEIIbHOCTH https://m.edsoo.ru/863cccle
COBPEMEHHOT0 YEJIOBEKA
4 HcTouynnky OHOIOTHYCCKUX 1 bubnunoreka LIOK
3HAHHUN https://m.edso00.1u/863ccf56
5 Hayunsle MeTO1BI U3y4YeHUSA 1 bubmuoreka [IOK
KUBOU NPUPOBI https://m.eds00.ru/863cd0c8
6 Mertonasl H3y4eHHUs! )KUBOU 1 bubmmnoreka HOK
IIPUPOJBI: U3MEPEHUE https://m.edsoo.ru/863cd9ce
Mertoasl H3y4eHHUs! )KUBOU
MIPUPOJIBI: OTTMCAHHE.
ITpakTryeckas pabota
«O3HaKOMIIEHHE C paCTUTEIbHBIMU
7 Y )KUBOTHBIMU KJIETKaMM: TOMATa U 1 0.5 bu6moteka [IOK
apOy3a (HaTypaJibHBIC TperapaThl), ’ https://m.eds00.1u/863cd866
uHOy30pun TY(HETbKH U TUAPHI
(roTOBBIE MUKpPOIIPETIApaThl) C
MIOMOIIIBIO JTYIIbI M CBETOBOTO
MHUKPOCKOTIa»
8 [TonsTue 06 opranmzme 1 bubnuoteka [IOK
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https://m.edso00.ru/863cdb36

YBenuuuTenbHbIe TPUOOPHI IS
HUCCIIEI0BAaHUN

bubnunoreka LIOK
https://m.edsoo.ru/863cd3de

10

[uTosiorust — Hayka O KJIETKE.
JlabGopaTtopHas padoTta «3ydyeHune
KJICTOK KOXKUIIBI YEITYH JIyKa M0/
JYTION ¥ MUKPOCKOIOM (Ha
MPUMEPE CaMOCTOSATEIBHO
MIPUTOTOBIICHHOTO
MUKPOIIPENapara)»

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/863cddde

11

[IpomexyTouHast KOHTPOJIbHAS
pabota JKu3HeesTenbHOCT
OpPraHHU3MOB

bubnunoreka LIOK
https://m.edsoo.ru/863ce568

12

CBolicTBa XUBBIX OPraHU3MOB.
JIaboparopHast pabota
«Habnronenue 3a motpedieHueM
BOJIbI PACTCHUCM»

0.5

bubnuoreka [IOK
https://m.edsoo.ru/863ce73e

13

MeTo/1bl u3y4eHHs KUBOU
IPUPOJIBL: HAOIIOIEHUE U
sKkcriepuMenT. JlabopaTopHas
pabora. «M3yuenue
1abopaTopHOro 000pyAOBaHUSA:
TEPMOMETPBHI, BeChl, yaiiku [letpw,
poOupku, MeH3ypku. [IpaBuna
paboThI ¢ 000pYIOBaHUEM B
IIKOJIBHOM KaOWHETe.
O3HakoMJIEHHE C yCTPOHCTBOM
JYTIbI, CBETOBOT'O MHKPOCKOTIA,
npaBuia paboThl ¢ HUMI»

0.5

bubmunoreka IIOK
https://m.edsoo.ru/863cd65¢e

14

Pa3nooOpazue oprann3zMoB 1 ux
kinaccudukanms. [Ipaktuaeckast
pabora «O3HaAKOMIICHHE C
MPUHIIMITAMHA CHCTEMATHKN

bubanoreka LJOK
https://m.edsoo.ru/863ce8ec
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OpPraHU3MOB)

MHuoroo6pasue 1 3HaueHHe

15 N
pacreHuit
16 Muoroo0Opasue 1 3HaYeHHE
KUBOTHBIX
17 MHoroo6pasue 1 3HaueHHe rpuOoB
18 bakrepuu u BUpychl Kak hopma bubmuorexa [IOK
KU3ZHU https://m.edsoo.ru/863ce8ec
19 Cpensl 0OuTaHNS OPraHU3MOB
20 Bopanas cpena oOuranus Bbu6moreka [JOK
OpPraHu3MOB https://m.edsoo.ru/863cea6b8
71 Haszemno-Bo3nymnas cpena bu6nmorexa LIOK
0oOHUTaHMS OPraHU3MOB https://m.edsoo.ru/863cec3e
[TouBenHas cpena oOuTaHUS
opranu3moB. [IpakTudeckas
2 pabora «BplsBiieHHE 0.5 bubnnorexa [JOK
MPUCIIOCOOTICHUI OPTaHU3MOB K ' https://m.edsoo.ru/863cedba
cpezne oouTaHus (Ha KOHKPETHBIX
puMepax)»
23 OpraHu3Mmsbl Kak cpesia 0OuTaHus bubnuorexa LIOK
https://m.edsoo.ru/863cf684
24 Ce30HHBIC U3BMEHEHHUS B )KM3HU bubmuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863cf508
75 [TonsiTHE 0 IpUPOAHOM bubmmnoreka HOK
cooO1ecTBe. https://m.edsoo.ru/863cf684
26 B3anmocBs13u Opranu3MoB B bubmmnorexka HOK
MPUPOJHBIX COOOIIECTBAX https://m.edsoo.ru/863cf684
7 [InieBslie CBSI3U B IPUPOIHBIX bubmuoreka [JOK
coo0I1ecTBax https://m.edsoo.ru/863cf7e2
73 PazHoob6pazue nprupoaHbIX bubmuotexa [IOK

coo011ecTB

https://m.edsoo.ru/863ctb20
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HckyccTBeHHBIEC COO0IIIECTBA, NX
OTJINYHE OT MPUPOIHBIX

29 coobmectB JlaboparopHas paboTa 1 0.5 bubaunoreka [JOK
«/3yueHne NCKYCCTBEHHBIX ' https://m.edsoo.ru/863cfd3c
COOOIIECTB 1 UX obuTarenei (Ha
puMepe aKkBapuyMma u Jip.)»

30 [Tpupoaubie 30HbI 3eMIIH, UX 1 bubmuorexa [JOK
obuTaTenu https://m.edsoo.ru/863cfeea

31 Bnusinue yenoBeka Ha )KUBYIO 1 bubmuorexa [JOK
MIPUPOTY https://m.eds00.ru/863d0340

2 Tnobumme storormee | Bubmiotexa LIOK

https://m.eds00.ru/863d0340
po0IEMBbI

3 [lyTu coxpanenus 1 bubnuoreka [IOK
OMOJIOTHYECKOT0 Pa3HOOOpa3us https://m.eds00.1u/863d064¢
PesepBHEIit ypok. O6001IICHHE

34 3HAHUU IO MaTepuaiy, 1
M3Y4YEHHOMY B 5 KJlacce

OBIIEE KOJIMYECTBO YACOB 1O 14 3

[TPOIT'PAMME
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6 KJIACC

KoanuyecTBo 4acos

DJIeKTpPOHHbIe HH(POBbIE

Ne Tema ypoka Konr I Aata oOpa3oBaTe/IbHbIC
/i Beero POJILHBIE PaKkTHYeCcKHue W3yYeHust |Y
padoThI padoThI pecypcel
1 boranuka — Hayka 0 pacTeHUAX 1 bubmmorexa IOK
https://m.edsoo.ru/863d0af2
Bxonnas koHTpOsbHAs paboTa
) OO61re npu3HaKu U ypOBHU 1 1 bubmuorexa [JOK
OpraHu3aIlH PACTUTEILHOTO https://m.eds00.ru/863d0c82
OopraHusma
bubmuoreka [JOK
3 CrniopoBble U CEMEHHbBIE PACTEHUS 1 https://m.eds0o.ru/863d0de0
PacturenbHas kieTka, ee u3y4eHHe.
4 JlaboparopHas pabota «3yuenue 1 bubnuorexa [JOK
MUKPOCKOIIUYECKOTO CTPOEHUS https://m.edsoo.ru/863d0fde
JIMCTA BOAHOI'O PACTEHUS AJIO/IEN»
XHUMHUYECKUH COCTaB KIIETKHU.
JlaGopaTtopHnast pabota
5 «OOHapyx)eHHe HEOPTaHUYECKUX U 1 0.5
OpPraHUYECKHX BEIIECTB B
pacTeHUun»
6 KuzHeneaTeIbHOCTD KIIETKU 1
PacturenbHbIe TKAHH, X QYHKITUH.
JlaboparopHas padbora «13yuenu
7 CTp600el?ms(1) IE)aCTI/EFC?I(:)HBIX fga:eﬁ ) 1 0.5 bubmmorexa [IOK
https://m.edsoo.ru/863d115a
(ucnonb30BaHUE
MHKPOIIPETIapaTOB)»
Opransl pactenuii. Jlaboparopnas
3 pabota «/3yuyeHue BHEUIHETO 1 0.5 bubnnoreka [JOK
CTPOEHHS TPABSIHUCTOTO ' https://m.edsoo.ru/863d12ae
[[BETKOBOT'O PAaCTEHUs (Ha KUBBIX
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WA TepOapHBIX IK3EMILIIpax
pacTeHuii): MacTylibs CyMKa,
peabpKa IUKasi, JIIOTUK €KW U
JIPyTHE PACTEHUSD

Crpoenue cemsH. JlaboparopHas
pabota «3yueHue CTpoeHusI CeMsIH
OIHOIAOJIBHBIX U IBYOJIbHBIX
pacTeHum»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863d3cca

10

Buabl KOpHEH U TUIIBI KOPHEBBIX
cucreM. JlabopaTopnas pabora
«3y4eHue CTpOoeHHsI KOPHEBBIX
CHCTEM (CTEpKHEBOH U
MOYKOBATOW) Ha IpUMeEpe
repOapHbIX FIK3EMIUISIPOB UIIH
JKUBBIX pacTeHull. M3yuenue
MUKpoIpenapara KJI€TOK KOPHsD»

bubmuorexa [JOK
https://m.edso00.ru/863d1402

11

[TpomexxyTouHas KOHTPOJIbHAS
pabota. BunonsmeHnenue KopHeit

bubmuorexa [JOK
https://m.edsoo.ru/863d197a

12

[ToGer. Pa3BuTne nobera u3 novku.
JlaGopatopHas pabora «M3yuenue
CTPOCHUS BETETATUBHBIX U
TeHEepaTUBHBIX MOYEK (Ha MpUMepe
CHUPEHH, TOTIOJSI M IPYTHX
pacTeHui )»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863d1c90

13

Crtpoenue crebins. JlaboparopHas
pabora «PaccmarpuBanue
MHKPOCKOITMYECKOT'O0 CTPOCHHUA
BETKH JiepeBa (Ha TOTOBOM
MUKpPOIIpEnapare )»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863d28ca

14

BremnrHee 1 BHyTpeHHEE CTPOSHUE
nucta. JlaboparopHas pabota
«O3HaKOMIICHHE C BHEIITHUM
CTPOCHUEM JIMCTBEB U

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863d1e98
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JUCTOPACIIONOXKEHHEM (Ha
KOMHATHBIX PACTCHHSIX)».

Bugousmenenus noderos.
JlaGopaTtopHnast pabora

bu6mmoreka [IOK

15 «HccnenoBanue CTpoeHuUs 0.5 https://m.edsoo0.ru/863d2c08
KOPHEBUINA, KITyOHS, TyKOBHLIBD)
o | e y Bismorea 0K
> ' paTopHas b ' https://m.eds00.ru/863d3842
«M3y4yeHne cTpoeHusl IBETKOB
| Somermn Tebersropme e . B LOK
°p ' https://m.edsoo0.ru/863d3842
TUIIAMU COLIBETHUIN»
bubmuorexa [JOK
18 Tloze: https://m.edsoo.ru/863d3b4e
19 PacnpocTpanenue 110108 U CEMSH bubnnorexa [HOK
B IIpUPOJIC https://m.edsoo.ru/863d3b4e
. bubmuorexa [JOK
20 Obmen BemiecTs y pacTennii https://m.edso00.1ru/863d2550
71 MuHepanbHOE MUTaHKUE PACTEHUH. bubnnoreka [JOK
VY no6penus https://m.eds00.ru/863d1b00
®orocunres. [Ipaktuueckas padora
2 «Habmonenne npornecca 05 bubnuorexa [IOK
BBIJIETICHUS KHCIIOPO/1a HA CBETY ' https://m.edso00.ru/863d2028
aKBapUYMHBIMH PaCTEHUSIMIDY
3 Posb poTocunTE3a B pupoe u bubnuoreka [IOK
YKU3HU YeJIOBeKa https://m.eds00.ru/863d2028
o Jlf,éxaHHeH kopHsi. JlaboparopHas 0s BuGmmotexa LIOK
paboTa «ISYHCHHE PO PRIXIICHIA ' https://m.edso0o.ru/863d21c2
JUTSL TBIXaHUST KOPHE»
25 Jluct u cTtebenb Kak Oprassl bubnnorexka [JOK
IBIXaHUS https://m.edso00.ru/863d2320
26 TpaHCcopT BELIECTB B PACTEHUMU. 0.5 bu6nuoreka LIOK
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[IpakTuyeckas pabota «BpisiBieHue
NEPEIBIKEHHS BOJBI U
MUHEpaJIbHBIX BEIIECTB 10
JIPEBECUHE»

https://m.eds00.ru/863d2¢08

27

Brinenenue y pacrenuit. Jlucronan

28

IIpopacranue ceMsH.
[TpakTrueckas pabora
«OmnpeneneHne BCX0KECTH CEMSIH
KYJbTYPHBIX PAaCTEHUI U MOCEB UX
B TpyHT». «Onpeaenenue ycaoBui
POPACTAHUS CEMSH

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863d3cca

29

Pocr u pa3Butue pacreHus.
[IpakTuyeckas pabora
«Habmonenue 3a pocToM u
pa3BUTHEM IIBETKOBOTO PACTEHHUS B
KOMHATHBIX YCJIOBUSX (Ha MpUMepe
(hacoy UM TOCEBHOTO TOPOXa)»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863d21b4

30

Pa3smMHoxkeHue paCTeHI/Iﬁ Huero
3HA4YCHUC

31

Omnsbinenue. JIBoiHOE
OTUIOIOTBOPEHUE

bu6mmoreka [JOK
https://m.edso00.ru/863d3842

32

HToroBas KOHTpoJIbHast paboTa.
OO0pa3zoBaHue MI0JI0B U CEMSH

bubmuorexa [JOK
https://m.edsoo0.ru/863d39¢8

33

BereratuBHoe pa3MHOKEHHE
pacrenuii. [IpakTudeckas pabora
«OBnasieHne npuéMamu
BEreTaTHBHOTO PAa3MHOKECHHS
pacTeHuii (4epeHKOBaHKE TOOETOB,
YepEHKOBAHNUE JINCTHEB U IPYTHE)
Ha NpUMepe KOMHATHBIX pacTeHUH
(TpanmeckaHIus, CCHIOMMA,
OeroHus1, CaHCEBbEPA U IPyTHE
pacTeHus )»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863d34d2
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PesepBHeiit ypok. O6001IeHNE
3HAHWUN O CTPOCHUH U
KUBHCACATCIBHOCTU
pacTUTEIBHOTO OpPraHu3Ma

34

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34
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7 KJIIACC

KoanuyecTBoO 4acos

DJIeKTpPOHHbIe HU(POBBIE

Ne Tema ypoka Kounr I Aata o0pa3oBaTe/bHbIC
/i Beero POJILHBIE PaKTHYECKHe W3yYeHust P
padoThI padoThI pecypcsl

1 MHoroo6pa3ue opraHu3MOB U X 1 bubmuorexa [JOK
KJIacCU(UKALIUS https://m.edsoo.ru/863d4314

) Bxonnas koHTposbHAs paboTa. 1 1 Bbu6muoteka [JOK
Cucremaruka pacTeHUN https://m.edsoo.ru/863d449a
Husmne pacrenus. OOmas
XapaKTepUCTHKa BOAOPOCIIEH.

3 Jlabopatopnast padota «3yuenue 1 0.5 bubnnorexa [JOK
CTPOCHHUSI OJTHOKJICTOUYHBIX ) https://m.edsoo.ru/863d46a2
BOJIOpOCIICH (Ha TpUMEpE
XJIAMHUJIOMOHA/1bI ¥ XJIOPEJLIbI)»

Husmme pactenus. 3eneHble
Bosopoci. [IpakTuueckas pabora

4 «3y4yenue crpoeHus 1 0.5 Bbu6moteka [JOK
MHOTOKJIETOYHBIX HUTYATBIX ' https://m.edso0.ru/863d4832
BOJIOpOCIIEH (Ha TpUMEpE
CIHMPOTHUPHI U YIOTPUKCA)»

5 Husmue pacrenus. bypsie u 1 bubmuoreka [IOK
KpacHbIE BOJOPOCIIU https://m.eds00.ru/863d499a

6 Bericmive criopoBbie pacTeHus 1 buomorexa LIOK

https://m.edsoo.ru/863d4fc6
OO11ast XapaKTepUCTUKA U CTPOCHHE

7 MmxoB. [IpakTrueckas pabora 1 0.5 bubmuoreka [IOK
«/3yueHne BHEIIHETO CTPOEHUS ' https://m.edso0.ru/863d4b02
MXOB (Ha MECTHBIX BHJIaX)»

2 Iuxn pa3Butus MxoB. Poinbs MX0B B 1 bubmuorexa [IOK
HPUPOJIE U IEATETLHOCTH YeJIOBEKa https://m.edsoo.ru/863d4eSe

9 OO0m1as xapakTepucTuKa 1 bubnuoteka [IOK
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HarnopoTHUKOOOPA3HBIX

https://m.edsoo.ru/863d4fc6

Oco0eHHOCTH CTPOEHUS U
KHU3HEICATSIILHOCTH IUIayHOB,

10 XBOLIECH U MarlOPOTHUKOB. 0.5 bubnuoreka [JOK
[TpakTuueckas pabota «3yueHue https://m.edsoo.ru/863d512e
BHEIIIHETr0 CTPOEHUS TAaIIOPOTHHUKA
WJIN XBOIIA»

Pa3MHOXeHMe U UK Pa3BUTHUS

1 MaropOTHUKOOOPa3HbIX. 3HAYCHHE bubmmoreka [JOK
NaropOTHUKOOOPa3HBIX B IPUPOIE U https://m.edso00.ru/863d5282
KU3HH YeJIOBEKa
OO6111as1 XapaKTepUCTUKA XBOMHBIX
pacrenuii. [Ipaktuueckas pabora
«M3y4eHune BHENIHETO CT

12 BCT?;)};( eXBoeH HmeeeK(;/ICCSI\(:zI}{IHﬂ 0.5 bubmmorexa [IOK

’ ’ . https://m.edsoo.ru/863d55a2
rOJIOCEMEHHBIX pacTeHui (Ha
pUMepe €U, COCHbI WIIN
JIMCTBEHHHULIBI)»
[IpomesxyTouHast KOHTPOIHHAS

13 pabota. 3HaueHHe XBOHHBIX bubmuoreka [IOK
pacTeHuii B MPUPOJIC U KUZHH https://m.edso0.1ru/863d5714
YeJoBeKa
Oco0OeHHOCTH CTPOEHUS U
KHU3HEIEATEIbHOCTH

14 ITOKPBITOCEMEHHBIX PACTEHUM. 0.5 bubmuoreka [IOK
[TpakTnyeckas pabota «3yuenue https://m.eds00.ru/863d5868
BHEIITHETO CTPOSHHS
MOKPBITOCEMEHHBIX PACTCHUI
Knaccudukanus u Ukt pa3BUTHS bubnuoteka [JOK

15 MOKPBITOCEMEHHBIX PACTEHUN https://m.edsoo.ru/863d5a02
CewmeiicTBa Kiacca ABY/I0JIbHEIE. bubnuoteka [IOK

16 [IpakTuueckas pabota «M3yuenue 0.5 https://m.eds00.ru/863d5b88

IPU3HAKOB HpCI[CTaBPITeJIeﬁ

https://m.edsoo.ru/863d5dae
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cemelicts: KpectouseTHsle

(KamycThsie), Po3onBeTHbIe
(Po3oBrie) Ha TepOapHBIX U

HATYpaJIbHBIX 00pa3iax»

https://m.edso0.ru/863d5120
https://m.edsoo.ru/863d607¢e
https://m.edso00.ru/863d61e6

CewmelicTBa Ki1acca By10JIbHbIE
[IpakTuueckas pabora «3yuenue
MIPU3HAKOB IIPE/ICTaBUTEINEH
CeMENCTB: MOTBUIBKOBBIE

bubnunoreka LIOK
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae

17 (boGogrie), ITacnénossle, 0.5 https://m.edsoo.ru/863d5120
CrnoxHo1BeTHble (ACTpOBbBIC) HA https://m.edsoo.ru/863d607¢e
repOapHBIX U HATYpPaTbHBIX https://m.edsoo0.ru/863d61e6
o0Opasmax»

o cocien B 10K
[IpakTnueckas pa60Ta; «M3yuenue itps://m.eds00.ru/863d5b88

18 MIPU3HAKOB IPEICTaBUTEIICH 0.5 hitps://m.cdsoo.ru/863d dac
cemelicTB: Jluneinsle, 3naku hitps://m.edso0.ru/863d5120
(Msrtmkosbie) Ha Fep’6apHLIX u https://m.edso00.ru/863d607¢

https://m.eds00.1ru/863d61e6
HaTypaJIbHBIX 00pa3Lax»
19| comeiors nocpumocemenm, ix Bumorcia LIOK
’ https://m.edsoo.ru/863d634e
UCTIOJIb30BaHUE YEIIOBEKOM

20 DBOJIIOIIMOHHOE PA3BUTHE bubmuoreka [JOK
pacTUTETHLHOTO MUPA Ha 3eMIie https://m.edsoo.ru/863d651a

| S pm BuGmorra 1O

https://m.eds00.ru/863d668c
CUCTEMATHUYECKUX TPYIIT

2 Pactenus u cpenia oOuTanus. bubmuoreka [JOK
Okonoruyeckue HakTopsl https://m.edsoo.ru/863d67ea

23 Pacturenbnpie coobmecTBa bromorexa LIOK

https://m.edso00.ru/863d695¢

24 CtpyKTypa pacTUTENLHOTO bu6mmoreka [IOK
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coo01ecTsa

https://m.edso0.ru/863d695¢

KynbrypHble pacTeHus u ux
npoucxoxaenue. KynprypHsie

bubnunorexa LIOK

25 pacTeHus CeNbCKOXO03HCTBEHHBIX https://m.edsoo.ru/863d6¢cc2
YroJauu
2% Pacrenus ropona. JlekopatusHoe Bu6mmoteka [JOK
LIBETOBOJICTBO https://m.edsoo.ru/863d6e2a
7 0 bu6nmoreka [IOK
XpaHa pacTHTCIBLHOTO MUpa https://m.eds00.ru/863d6{88
baktepuu - nosiIepHBIC OPTraHU3MBI.
58 Taopatopan pabora cliycme 03 Bubmotexa LIOK
N ' https://m.eds00.ru/863d75f0
cTpoeHus OaKTepHii (Ha TOTOBBIX
MUKpOIpenaparax)»
29 Ponw OGakTepwii B Ipupo/Ie U )KU3HU bubnnoreka [JOK
YeJoBeKa https://m.eds00.ru/863d7510
bubmuoreka [{OK
30| T'pubei. Obuwas xapakrepeTuia https://m.edsoo.ru/863d70e6
[nsnounsie rpudsbl. [IpakTrueckas
51 hnotomix ren nmmmounan rpiGon 03 Bumaoresa LIOK
P ' https://m.eds00.ru/863d70e6
(MU M3y4YeHHe NUISTOYHBIX TPUOOB
Ha MYJISDKaxX)»
[ImecHeBbIE U APOAOIKH.
22 cupoenmmommoracromms (uykop 03 Bumaoresa LIOK
' https://m.edso0.ru/863d72b2
Y MHOTOKJIETOYHBIX (ITEHULIAILT)
TJIECHEBBIX TPUOOBY
| Moo xompmmoes B LOK
P P P ’ https://m.edso00.ru/863d72b2
JKUBOTHBIX U YEIIOBEKa
34 JIumaitHuKH - KOMIUIEKCHBIE 0.5 bubnuoteka [IOK
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opranusmsl. [IpakTuueckas padora
«3y4yeHue cTpoeHus JUILIAiHUKOBY

https://m.edsoo.ru/863d7460

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

6.5
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8 KVIACC

KoanuyecTBoO 4acos

DJIeKTpPOHHbIe HU(POBBIE

Ne Tema ypoka K I Hata o0pa3zoBaTejbHbIE
/i Yp Beero OHTPOJILHBIE PaKTHYECKHe W3yYeHust P
padoThI padoTsI pecypcsl
| 3 1 bu6nmorexa [IOK
OOTIOTHA —HayKa O JHBOTHRIX https://m.eds00.ru/863d7744
2 Obue mpusmas romormx. | | BuSmiorexa LIOK
P i https://m.edsoo.ru/863d78a2
MHoroo6pasue XKMBOTHOTO MUpa
3 CrtpoeHnue U )KU3HEACATEIHbHOCTD 1 bubmmoreka [JOK
JKHUBOTHOM KJICTKH https://m.eds00.ru/863d7¢26
Tkanu kuBOTHBIX. Opra"bl U
CUCTEMBI OpPTaHOB KUBOTHBIX.
4 JlaboparopHas pabota 1 0.5 bubmmoreka [JOK
«HccnenoBanue noj MUKpOCKOIIOM ' https://m.eds00.1ru/863d7d98
TOTOBBIX MUKPOTIPENapaToB KIETOK
Y TKaHEW )KUBOTHBIX)
Ornopa u TBHKEHHNE )KUBOTHBIX.
5 [IpakTuueckas pabora 1 0.5 bubmuoreka [IOK
«O3HaKOMJIEHHE C OpraHaMH OIOpBI ' https://m.edsoo.ru/863d7fle
U JIBVDKCHUS Y KHUBOTHBIX)»
6 Engffe?zemnngnéeeigiﬁquHx 1 bubmmorexa LOK
P https://m.eds00.ru/863d809a
YKUBOTHBIX
IIutanue u numeBapeHue y
MO3BOHOYHBIX JKUBOTHBIX.
but6mmorekxa [IOK
7 [TpakTuueckas padora «3yuenue 1 0.5 https://m.edsoo.ru/863d82ca
CIIO0CO0OO0B MOTIIONIECHUS MTUIITH Y
YKUBOTHBIX)
g Jpixanue ;xuBoTHBIX. [ IpakTHueckas 1 0.5 bubnuoreka [{OK
paborta «M3yuenue cnocoOoB : https://m.edsoo.ru/863d84fa
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AbIXaHUW Y ) KUBOTHBIX»

TpancnopT BemECTB y
0€eCcI103BOHOYHBIX )KUBOTHBIX.
[IpakTuyeckas pabora

bu6nmoreka [IOK

uHpy30pun-Typenpku u
HaOJIIoZICHUE 32 €€ IePEeIBIKCHUEM.
N3yueHne xeMoTakcuca

? «O3HaKOMIIEHHE C CUCTEMAMHU 0.5 https://m.edsoo.ru/863d86¢6
OpraHOB TPAHCIIOPTA BEIIECTB y
JKHBOTHBIX)
10 KpoBooOparieHue y no3BOHOUHBIX Bu6muotexa [JOK
JKMBOTHBIX https://m.edsoo.1ru/863d8856
11 Brinenenue y ;KUBOTHBIX bubmorexa LIOK
https://m.edsoo.ru/863d89d2
2 | Tipageracosas sabons dHisyacmme 05 Bubnorexa LIOK
https://m.edsoo.ru/863d8d74
MOKPOBOB TeJIa Y )KUBOTHBIX)
13 Koopaunauus u perynsauus bu6nmorexa LIOK
KU3ZHEJEATEIbHOCTH Y dKUBOTHBIX https://m.edsoo.ru/863d819a
14 PazapaxnmocTs 1 MoBEICHUE bu6nmoreka LIOK
JKHBOTHEIX https://m.edso0.1ru/863d9260
®DopMBbI Pa3MHOKEHHUS KUBOTHBIX.
15 [Ipaktuueckas pabdora «CtpoeHue 0.5 bubmmnoreka HOK
AW ¥ pa3BUTHE 3apOJIbIILIA ITULBI ' https://m.edsoo.ru/863d93b4
(KypHIIBI)»
16 PocT u pa3BuTHE )KUBOTHBIX bubmorexa [IOK
https://m.edsoo.ru/863d93b4
17 OCHOBHBIE CHCTEMaTUYECKHUE bubnuoreka [{OK
KaTeropuu KUBOTHBIX https://m.eds00.ru/863d9526
OO61mas xapakTepucTHKa
npocreimux. JJaboparopuas padora
18 «WccnenoBanue cTpoeHHs 0.5 bubnunoreka LIOK

https://m.edsoo.ru/863d974¢
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bub6nmoreka [IOK

19 Krymaxonocupt n Hupysopun https://m.eds00.ru/863d974c
MHoroo0pa3ue npocTenimx.
3HaueHne MPOCTEHIIINX B IPUPOJIE U
20 JKU3HM YenoBeka. JlabopaTopHas 0.5 bubmmoreka [JOK
pabota «MHorooOpaszue ' https://m.edso0.ru/863d974c
MPOCTEHIINX (Ha TOTOBBIX
npernaparax)»
OO01as xapakTepuCcTHKa
KHIIEYHONONOCTHBIX. [IpakTnyeckas
71 pabora «HccnenoBanue cTpoeHus 0.5 bubmmoreka [JOK
MIPECHOBOIHOM TUAPHI U €& ' https://m.edsoo.ru/863d9a30
nepeIBIKEHUS (IIIKOTBHBIN
AKBApUYM )»
MHuoroo0Opasue
KHIIEYHOMOJIOCTHBIX. 3HAYCHHE
KHIIIEYHOIIOJIOCTHBIX B IPUPOJIE U
22 JKU3HM YenoBeka. [IpakTuueckast 0.5 E;I6:_I//I/(I)§ZI$£?§/8 63d9ba2
pabora «McciaenoBanue muTaHus o, *
TUAPHI JadHUSMU U [IUKJIOTaMU
(IIKOJIHBIN aKBapUYM )»
bu6nmorexa LIOK
23 Hepeu. [lnockue uepsn https://m.eds00.ru/863d9d50
[TapazuTnyeckue IOCKUE YEPBHU.
JlaGopatopHas pabota «3yuenue Bubmorexa [IOK
24 HpI/ICHf)CO6J'IeHI/II/I Mapa3suTUYECKUX 0.5 https:/m.edsoo.ru/863da070
4yepBei K mapa3uTu3My (Ha TOTOBBIX
BJIQXKHBIX U MUKpOIIpenapaTax)»
but6mmorekxa [IOK
2 Kpyraeie uepsu https://m.edsoo.ru/863d9efe
Konpuatsie yepBu. [Ipakrnueckas
26 pabota «MccrnenoBanue 0.5 bubmorexa OK

BHYTPCHHCT'O CTPOCHUSA JOXKICBOT'O

https://m.edsoo.ru/863d9efe

55



https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d9a30
https://m.edsoo.ru/863d9ba2
https://m.edsoo.ru/863d9d50
https://m.edsoo.ru/863da070
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863d9efe

4yepBst (Ha TOTOBOM BJIa’KHOM
npernapaTe 1 MUKPOIIpenapaTe )»

7 OO0m1as XxapaKTepPUCTHKA bubmuorexa [JOK
YJICHUCTOHOTUX https://m.edsoo.ru/863da3c2
)% Pakoo6pa3zubie. OcoOeHHOCTH bubmuorexa [JOK
CTPOCHUS U KU3HEACITEILHOCTH https://m.edsoo.ru/863da53e
IIpomexxyTodHast KOHTPOJIbHAS
29 pabora. [TaykoobpasHbie. bubmuorexa [{OK
OCcoOEHHOCTH CTPOEHUS U https://m.edsoo.ru/863daba6
KU3HEICATSIILHOCTH
Hacexombie. OcobenHocTr
CTPOCHHUS U KU3HEACITCILHOCTH.
[TpakTrueckas pabota
30 «IFIccne OBaHI/IS BHEILIHETO 0.5 bubmorexa HOK
A ' https://m.edsoo.ru/863da89a
CTPOEHHS HACEKOMOTO (Ha IpuMepe
MaHCKOTO JKyKa WIH IPYTHX
KPYITHBIX HACEKOMBIX-BPEIUTEICH )»
Hacexomsle ¢ HENOJIHBIM
npespainienueM. [Ipaktudeckas
pabota «O3HaKOMJICHHE C bubnnorexa [JOK
31 0.5
pa3IMYHBIMU TUIIAMH Pa3BUTHS https://m.edsoo.ru/863da89a
HACEKOMBIX (Ha IpuMepe
KOJUTEKITHIA )»
39 Hacexomeble ¢ HOTHBIM bu6nmorexa LIOK
MpEeBpaLICHUEM https://m.edsoo.ru/863da89a
OO61as xapakTepucTHKa
MoJuTIOCKOB. [IpakTdeckas pabora
«ccnenoBanre BHEITHETO
A Bu6morexa LIOK
33 CTPOEHHUSI PAKOBHH MPECHOBOAHBIX U 0.5

MOPCKHX MOJUTFOCKOB (PaKOBUHBI
0e33y0KH, epIOBUIIBI, IPYI0BUKA,
KaTyIIKH U Jp.)»

https://m.edsoo.ru/863dab7e
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MHoroo6pa3zue MOJUTFOCKOB.

34 3HaYeHHUE MOJUTIOCKOB B MPUPOJIE U bubmorexa LIOK
PHpOA https://m.edsoo.ru/863dacd2
YKU3HU YeJI0BEKa
35 OO0m1as XxapaKTEPUCTHKA XOPIOBIX bubmuorexa [JOK
YKUBOTHBIX https://m.edsoo.ru/863dae44
OO11ast XxapaKTeprCTUKA PHIO.
[TpakTrueckas pabota
36 «HccnenoBanue BHEIIHETO 0.5 bubnunoreka LIOK
CTPOCHHS U 0COOCHHOCTEH ’ https://m.eds00.ru/863db010
nepeIBUKEHUS PbIObI (Ha IpuMepe
KUBOU pHIOBI B OaHKE C BOIOH)»
Oco0eHHOCTH BHYTPEHHETO
CTPOEHHS U MPOLIECCOB
KU3ZHECATCIILHOCTH PBIO.
bubnunoreka LIOK
37 Jlabopatopnas pabora 05 https://m.eds00.ru/863db010
«HccnenoBanue BHyTPEHHETO
CTpOCHHUsI phIOBI (Ha mMpUMepe
TOTOBOTO BJIAKHOTO IIperapara)
bu6nmorexa LIOK
38 | XPpACBHIC H KOCTHEIC PiObI https:/m.edsoo.r/863db16e
39 MHoroo0pasue pbi0. 3HaueHue pbIo bubmuoreka [IOK
B IIPUPOJIE U )KU3HU YEJIOBEKA https://m.edsoo.ru/863db2ea
40 OO61mas xapakTepucTHKa bubnnorexa [JOK
36MHOBOJHBIX https://m.edsoo.ru/863db6be
o | Soemorm oo Busorea 101
p port https://m.edsoo.ru/863db6be
KU3ZHEJEATEIIbHOCTH 36MHOBOIHBIX.
o | Nooreobremesmmesomu 1 Bumores 10K
paHa. a1 https://m.edsoo.ru/863dbala
MIPUPOJIC U )KU3HH YeIOBEKa
43 OO01mas xapakTepucTHKa bubnmnorexa [JOK

MMPCCMBIKAOIIUXCA

https://m.edso0.ru/863dbb78
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Oco0eHHOCTH BHYTPEHHETO
CTPOEHHS U MPOIIECCOB

bubnunorexa LIOK

4 KU3HEICATEIILHOCTH https://m.edsoo.ru/863dbcc2
MIPECMBIKAIOIIUXCSI
MHoroo6pasue MpecMbIKAIOIIUXCS U
45 WX OXpaHa. 3HaueHue bubmmoreka [JOK
IIPECMBIKAIOLUXCS B IPUPOAE U https://m.edsoo.ru/863dbef2
JKU3HU YeJI0BeKa
OO61mas xapaKTepuCTHKA MITHUII.
[IpakTuyeckas pabora
«HccnenoBaHne BHEIIHETO
46 CTpOGHIf}I 1 TIEPHEBOT0 MTOKPOBA 0.5 bubmorexa [IOK
https://m.edsoo.ru/863dclea
0TIl (Ha IpuMepe dydelia MTHIl 1
HaboOpa NepbeB: KOHTYPHBIX,
MyXOBBIX U ITyXa)»
Oco0eHHOCTH CTPOEHUS U
MIPOLIECCOB KU3HEAEATEIbHOCTH
47 HIT)HE Hpaxmqecfas{ pabora 0.5 bubmorexa LIOK
. https://m.edsoo0.ru/863dc352
«HccnenoBanue ocoOeHHOCTEH
CKeJIeTa MTHUIbDY
43 IToeaenue nruil. Ce30HHBIC bubmmoteka IIOK
SIBJICHUS B )KU3HH TITHII https://m.edso0.1ru/863dc62¢c
49 3HaveHMe NTULLl B IPUPOJAE U )KU3HU bubnnoreka [JOK
YenoBeKa https://m.edsoo.ru/863dc8a2
OO01mas xapaKTepuCTHKA U CPEIbI bubnnorexa [JOK
>0 YKU3HUA MJICKOTTUTAFOIITUX https://m.edsoo.ru/863dca3c
Oco0eHHOCTH CTPOEHUS
miekonuraromux. [Ipaktnyeckas
51 pabota «I/Iccinomﬁne 0.5 bubmmorexa HOK
. https://m.edsoo.ru/863dca3c
0COOCHHOCTEH cKenera
MJIEKOTTUTAOIIIIX)
52 [Tpoueccol KU3HEEATENEHOCTH 0.5 bu6mmoreka [IOK
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MiekonuTaromux. [ Ipakrnueckas
pabota «MccrnenoBanue
0COOCHHOCTEH 3yOHOU CHCTEMBI
MJICKOTTUTAOIIIAX)

https://m.edsoo.ru/863dccda

IloBeneHne MIEKOIUTAIOIINX.

53 Pa3mMHOXeHME U pa3BUTHE bubmorexa LIOK
https://m.edsoo.ru/863dce9c
MJIEKOIIUTAFOIIIX
54 MHoroo06pa3ue MISKOIUTAFOIINX Eﬁg;ﬁiﬁiiﬁg 63dd374
55 3HaueHne MIIEKOITUTAIOIINX B bu6nmoreka LIOK
NPUPOJIC 1 )KU3HU YeJIOBEKa https://m.edsoo.ru/863dd4e6
56 O0600MAImUN YPOK 10 TEME
«ITo3BOHOYHBIE KUBOTHEICH
57 OBOJIIOLIMOHHOE Pa3BUTHE bu6nmorexa LIOK
KUBOTHOT'O MHpa Ha 3emJie https://m.edsoo.ru/863dd8ba
[TaneonToNOTHS — HAyKa O JPEBHUX
urarensx 3emin. [IpakTuueckas
58 gg6o:ae<ill/lcc?1€eﬂJ(I)BaHlfea e 0.5 Bubmiorexa HOK
https://m.edsoo.ru/863dda2c
HCKOTIAeMBIX OCTAaTKOB BBIMEPIIIAX
JKHBOTHBIX)
59 OCHOBHBIE ATaIbl YBOTIOLINHT bubnuoreka [{OK
0ECITI03BOHOYHBIX KUBOTHBIX https://m.edsoo.ru/863ddb94
60 OCHOBHBIE ATAIBI YBOJIIOIIHT bubmuoreka [IOK
MMO3BOHOYHBIX KUBOTHBIX https://m.edsoo.ru/863ddd60
bu6nmorexa LIOK
61 KupoTibie ¥ cpesa oOHTanms https:/m.edso0.ru/863de058
62 XH;)I;}IIEZEEIC/ITﬁliIEOITI}II/Iﬁe’BZTe CBSI3U B bubmmorexa LIOK
i https://m.edsoo.ru/863delca
MPUPOJIHOM COOOIIECTBE
63 JKMBOTHBIN MMP IPUPOIHBIX 30H bu6muoreka [IOK
3emmu https://m.edsoo.ru/863de6c0
64 BozaelicTBue uenoBeka Ha bubmuoreka [JOK
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’)KUBOTHBIX B IIPUPOJIE

https://m.edso00.ru/863de846

65 CenbCKOX03511ICTBEHHBIE KUBOTHbBIE 1 bubmmorexa LIOK
https://m.edsoo.ru/863de9a4
66 JXKusotHsie B ropose. Mepbl | Bu6muotexa [JOK
COXpaHEHUs )KUBOTHOTO MUPA https://m.edsoo.ru/863dec7e
67 HroroBast KOHTposIbHAs paboTa 1
PesepBHbIil ypok. O0o0maronmii
68 ypok 1o Teme «Cucremaruieckue 1
TPYIIIBI dKUBOTHBIX)»
OBIIEE KOJIMYECTBO YACOB I1O 68 3 115

[TPOIT'PAMME
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9 KVIACC

KoanuecTBo yacoBs

DJIeKTpPOHHbIe HU(POBHIE

Ne Tema ypoka Kounr I Hata o0pa3oBaTebHbIE
/i Beero POJILHBIE PaKkTHYeCcKHue W3yYeHHst P
padoThI padoThI pecypcsl
1 Hayxku o uenoBeke 1 bubmmorexa LIOK
https://m.edso0.ru/863df188
) BxoaHast KoHTpoOsbHAs paboTa. 1 1 Bu6mumoteka [JOK
YenoBek Kak 4yacTh IPUPOIBI https://m.edsoo.ru/863d{354
3 AHTpOIIOreHes3 1 bubmmorexa [IOK
https://m.edsoo.ru/863df354
4 CrtpoeHue 1 XMuMHUYECKHI COCTaB 1 bubmmoreka [JOK
KJICTKA https://m.edsoo.ru/863df4a8
Tunsl TKaHel opranuzma
S - | 03 ubmiorexa LIOK
o ' https://m.eds00.ru/863df606
CTPOCHUS TKaHe! (Ha TOTOBBIX
MHKpOIIpernaparax)»
OpraHbl ¥ CHCTEMBI OPTaHOB
6 yenoeka. [IpakTuueckas pabota 1 0.5 bubmuoteka [IOK
«Pacro3HaBaHue OPraHoOB U CUCTEM ' https://m.edsoo.ru/863dfae8
OpraHoB YeNoBeKa (110 TalIuIam)»
7 Hepsusie kietku. Peduekc. | bubmuoreka [IOK
PeuenTopsr https://m.edsoo.ru/863dfdb8
g Hepshas cuctema uenoBexa, ee | bubmmnoreka HOK
OpraHu3alys 1 3HaueHue https://m.edsoo.ru/863dfc6be
9 CnuHHOM MO3T, €r0 CTPOEHUE U 1 bubnunorexa LIOK
GbyHKIIU https://m.edsoo.ru/863dff0c
I'o10BHOM MO3T, €r0 CTPOCHUE U
10 ¢bynkuuu. [Ipaktuueckas padbora 1 0.5 bubmuoteka [IOK

«M3y4eHue roiroBHOro Mo3ra
YesoBeKa (1Mo MyJisiKaM)»

https://m.edsoo.ru/863e00ba
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11

Bereratusnas HEpBHAasi CUCTEMA

bu6nmoreka IIOK
https://m.edso00.ru/863e0682

HepsHas cucrema kak equHoe

12 uenoe. Hapymenus B pabote bubmorexa LIOK
. https://m.eds00.1ru/863e0682
HEPBHOW CUCTEMBI

13 DHJAOKPUHHAS CUCTEMA YEJIOBEKa bubmorexa LIOK

https://m.edsoo.ru/863e098e

o | Smeempchen Bumorera 10K

https://m.edso00.ru/863e0c36
opraHusma
Ckener 4enoBeKa, CTpOSHUE €T0

15 OTJICJIOB U ()YHKITUH. 0.5 bubnnorexa [JOK
[IpakTuueckas pabota «3yuenue ’ https://m.edsoo.ru/863e10b4
CTPOEHUS KOCTEH (Ha MYJISKAX)»

Koctu, ux XuMHYSCKHI COCTaB,

16 cTpoeHue. Turbl KOCTEH. 0.5 bubmmoreka [JOK
[IpakTryeckas pabota ' https://m.edsoo.ru/863e0d9%e
«HMccnenoBanue CBOWCTB KOCTH»

MpbleyHas CUCTEMA YETI0BEKa.
o | Tomeeospsior dyreme b Bumorera 10K
. ’ https://m.edsoo.ru/863e1398
JUHAMHYECKON Harpy3KH Ha
YTOMJICHHE MBIIIIID»

18 Hapyenust onopHo-1BUraTeabHOn bubmmnoreka HOK
CUCTEMBI https://m.edsoo.ru/863e15{0
[Ipodunaktuka TpaBmMaTu3ma.

[TepBas momMoIb mpu TpaBMax

19 OTNIOPHO-JIBUTATEILHOTO anmnapara. 0.5 bubnuotexa [JOK
ITpakTruyeckas pabora «Oka3zanue ' https://m.edsoo.ru/863e1510
IIEPBOM IOMOIIU IIPU
TTOBPEIKICHUH CKEJICTa U MBIIIIID)

20 BuyTpenHss cpena oprasusma u ee bubnmnoreka [IOK
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byHKIAH

https://m.edso0.ru/863¢e1712

CocraB kposu. JlabopaTopHas
pabora «M3yuenue

bubnunoreka LIOK

21 MHUKPOCKOIIMYECKOTO CTPOCHHUS 0.5 https://m.edsoo.ru/863e1712
KpPOBH 4YeJIOBEKa U JISATYIIKU
(cpaBHEHUE)»
22 lqlzegillj;;}{l;: prgsﬁ . I'pynmbl bubmmorexa LIOK
P L 24 https://m.edsoo.ru/863e182a
KpOBHU
” n bubmuoreka [IOK
MMYHUTCT H €T0 BIbT https://m.edsoo.ru/863e1942
24 Opranbl KpOBOOOpAIICHHS bubmmoreka [JOK
Crpoenue u pabota cep/ma https://m.edsoo.ru/863e1d70
Cocynucras cuctema.
bubmuoreka [IOK
25 [IpakTuueckas padora «M3mepenue 0.5 https://m.edsoo.ru/863el e9c
KPOBSIHOTO JTaBJICHUS
Perynsius nesTenbHOCTH cepia u
cocynoB. [Ipaktuueckas pabora
2% «Onpenenenue mysiabca U 4ucia 0.5 bubmuoteka [IOK
CEPJICYHBIX COKPAIIIEHUH B TIOKOE U ’ https://m.edso0.ru/863e20d6
nocje JO3UPOBAHHBIX (PU3MUYECKUX
Harpy30K y 4eJIOBeKa»
ITpodunaktuka cepaedHo-
| oo sonemi s . o LOK
HIb TIpH P ) ’ https://m.edsoo.ru/863e220c
[TpakTuueckas padota «IlepBas
MIOMOIIb TIPY KPOBOTECUCHU
73 JlbIxanue u ero 3HaueHue. Oprassl bubmuoreka [IOK
TIBIXaHUS https://m.edsoo.ru/863e231a
Mexanu3msl AbIXxaHus. Perysus
29 nbixanus [Ipaktudeckas pabora 0.5 bubmorexa TIOK

«M3mepenne o6xBara rpyIHOM

https://m.edsoo.ru/863e25fe

63



https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e182a
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1e9c
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e220c
https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e25fe

KJIICTKH B COCTOSAHHH B0OXa U
BBIJOXa»

IIpomexxyTouHast KOHTPOJIbHAS

30 pabota. 3aboneBaHus OPraHOB bubmorexa LIOK
https://m.edsoo.ru/863e2aae
JBIXaHUS U UX MPOQPHIIAKTHKA
Oxa3aHue nepBoi MOMOLIN IIPU
MOPaXCHUH OPTraHOB JIbIXaHUS

31 [TpakTyeckas pabora 0.5 bubnuoreka [JOK
«OrnpepiesieHue YaCTOThI IbIXaHHUS. ) https://m.edsoo.ru/863e2e64
Brnusinue pa3znuunbix pakTopoB Ha
4acTOTY JbIXaHUD)

32 E;;la;;ijll: I;I;S;;Eif Tll—sli/llfaHI/Ie u Bubmorexa IIOK

' https://m.edsoo.ru/863e2f%a
€ro 3Ha4YeHHe
Oprassl NUILEBAPEHUS, UX bubnnorexa [JOK

33 CTpocHHE U (HYHKIIUU https://m.edsoo.ru/863e¢219a
[TumeBapeHue B pOTOBOH MOJIOCTH.

34 [IpakTuueckas padbora 0.5 bubnuoreka [IOK
«HccnenoBanue nencTBust ’ https://m.edsoo.ru/863e30d0
(epMEHTOB CIIIOHBI Ha KpaxmMan»

[TumeBapeHue B )KenyaKe u

35 kueyHuke. [Ipaktuueckas pabora 0.5 bubmmnoreka HOK
«Habnronenue nericTBus ' https://m.edsoo.ru/863e30d0
KEITYJJOYHOTO COKa Ha OCIIKI
Meroas!l U3y4eHHs OPraHOB bubmuoreka [IOK

36 IMmeBaperHs https://m.edsoo.ru/863¢3422

bubnunorexa LIOK

37 Turnena maanus https://m.edso00.1ru/863e3666
OOMeH BellecTB U IIpeBpalleHue

38 SHEPrUU B OPTAaHU3ME UYEIIOBEKA. 0.5 bubnuotexa [JOK

[IpakTuueckas pabora
«HccnenoBanue cocraBa

https://m.edsoo.ru/863e3792
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MPOAYKTOB IMUTAHUSD)

39 p 6 bu6nmoreka [IOK
CIYJIALIA OOMEHa BELICCTR https://m.edsoo.ru/863e38a0
BuTtamuHbl ¥ UX poib Ui

40 opranm3ma. [Ipaktuueckas pabora 0.5 bubmmoreka [JOK
«Croco0bI COXpaHeHHsI BATAMUHOB ’ https://m.edsoo.ru/863e39ae
B IIUILEBBIX MPOTYKTAX)

Hopwmsl 1 pexxum nutanus.
Hapymenne ooOmena BeriecTs

41 [IpakTuueckas padbora 0.5 Bbu6mmoteka [JOK
«CocTaBrieHre MEHIO B ' https://m.edsoo.ru/863e3d14
3aBHCHMOCTH OT KQJIOPUHHOCTH
TTUTIDY
Crpoenue u pyHKITIH KOKH.

42 glflecuc(;gq(e);zzis 2?10(?;0 bIO JIYIIBI 0.5 bubmorexa LIOK

. MO Y ' https://m.edso00.ru/863e3f76
TBUTLHOH ¥ JIAJIOHHOM CTOPOHBI
KHCTU»
Kosa u ee nponsBoaHsIe.
5| e o oy xoner e 03 ubmiorexa LIOK

P 0 yXoiy 5 ' https://m.edsoo.rw/863e3f76
BOJIOCAMH B 3aBUCHUMOCTH OT THIIA
KOXKI
Koska u Tepmoperyisiusi.

44 ITpakTnyeckas pabora 0.5 bubmmnoreka HOK
«OmnpeneneHue KUPHOCTU ’ https://m.eds00.1ru/863e3176
Pa3IMYHBIX YYACTKOB KOXKH JIHIIA»

45 3aboeBaHUs KOXKH U UX bubnuotexa [JOK
peaynpeKaeHue https://m.edsoo.ru/863e41ba
['uruena koxu. 3akaMBaHUeE.

46 [IpakTuyeckas pabota «Onucanue 0.5 bubmorexa LIOK

OCHOBHBIX TMTUCHHUYCCKUX

https://m.edsoo.ru/863e4084
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TpeOOBaHUil K 0/1eXK e U O0YBI»

3navyenue BoiaeneHus. Opranbl
MOYEBBIJICIUTETILHOMN CHCTEMBI, UX
CTpoeHHue U (HyHKIIHH.

bub6nmoreka [IOK

47 [IpakTnueckas padora 0.3 https://m.edsoo0.ru/863e4516
«OrmpeeneHne MeCTOIOJIOKEHUS
MoYeK (Ha MYJISDKE)»
O6pazoBanue Mmouu. Perymnsius Bubsmorexa LIOK
48 padoTLI opraios . https://m.edsoo.ru/863e4746
MOUYEBBIJICITUTEIILHOU CHCTEMBI
3aboneBaHus OPraHOB
MOUYEBBIJICITUTEIILHOU CUCTEMBI, UX Bubsorexa LIOK
49 npenynpexaenue. [Ipaktnueckas 0.5 https:/m.edsoo.ru/863e485¢
pabota «Onucanue mep — )
npoduakTHKH 00JIE3HEH TOUCK»
OcoOeHHOoCTH pa3MHOKEHUS Bubsmorexa LIOK
30 uesosexa. Hacienosanme https://m.edsoo.ru/863edec6
MIPHU3HAKOB y YEJIOBEKA.
bubmmoteka IIOK
> Opranbi penpoAyKIH HeNoBeKa https://m.edsoo.ru/863e4c50
Hacnencreennsie 60ne3Hu, ux
MIPUYXHBI U TIPETYTIPEKICHIUC.
WNudexunu, nepenaromnimecs
MTOJIOBBIM ITyTEM, UX
bubmuoteka [IOK
52 npodunakruka. [IpakTideckas 0.5 https://m.e ds;_(]); W/863edech
paborta «Onucanue OCHOBHBIX MEP — )
1o npoduIakTUKe HH(EKIIMOHHBIX
BUpYCcHbIX 3a0oneBanuii: CITUJI u
TeraTuT
53 5 but6mmorexa [IOK
CPEMCEHHOCTL 1 POJIbI https://m.edsoo.ru/863e4dad
54 Poct u pa3Butne pedbenka but6mmoreka [JOK
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https://m.edsoo.ru/863e4746
https://m.edsoo.ru/863e485e
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4da4

https://m.edsoo.ru/863e4dad

Opranbl 4yBCTB U UX 3HAUCHHE.
I'na3 u 3penue. [IpakTuyeckas

bubnunoreka LIOK

55 pabora «3y4yenne cTpoeHus 0.5 https://m.edsoo.ru/863e4fd4
oprasa 3peHusi (Ha MyJIshKe U
BJIQ)KHOM IIpenapare)»

MexaHu3M pabOThI 3pUTETBEHOTO
aHanu3aropa. ['uruena 3penus. bubmmoreka [JOK

56 [TpakTuueckas pabora 0.5 https://m.edsoo.ru/863e50ec
«OrmpeneneHue OCTPOTHI 3pEHUs y https://m.edsoo.ru/863e51fa
YeJI0BEKay.

S diyeemeempoommoprans 03 ([BGmorexa LIOK

' https://m.edso0o.ru/863e5416
ciyxa (Ha MyJspKe)»
Oprasbl paBHOBECHSI, MBILLIEYHOE bubnnorexa [JOK
>8 YyBCTBO, OCSI3aHHE https://m.edsoo.ru/863e5538
9| amamerops. Bamvorcicrsne BuGmoresa LIOK
: https://m.edsoo.ru/863e5538
CEHCOPHBIX CUCTEM OpraHu3Ma
60 IIcuxuka u moBeIeHUE YeIOBEKA bubnmorexa HOK
' https://m.edso0.ru/863e5646

61 Bricmias HepBHas 1€ TENbHOCTh bubmmnoreka [HOK
YeJioBeKa, UCTOPUSI €€ U3yUSHHUSI https://m.edsoo0.ru/863e5768

6 Bpoxnénnoe u mpuodpeTéHHoe bubmuoteka [IOK
MIOBEJICHUE https://m.edsoo.ru/863e588a
Oco0eHHOCTH NICUXUKH YeTI0BEKa.

63 [IpakTuueckas pabora «OleHka 0.5 bubmuorexa [IOK
c(hOpMUPOBAHHOCTH HABBHIKOB ' https://m.edsoo.ru/863e5ac4
JIOTHYECKOTO MBIIIJICHUS.

[TamMsATh ¥ BHUMaHUE.
64 [IpakTrueckas pabora «3yuenue 0.5 bubmorexa OK

KpaTKOBpeMeHHOﬁ IIaMsITH.

https://m.edsoo.ru/863e5ac4
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Omnpenenenue o0bEMa
MEXAaHUYECKOU U JOTHIECKOHU
HaMATHA»

65 Con u 60apcTBOBaHUE. Pesknum 1 bub6nmoreka [IOK
TpyJa U OT/AbIXa https://m.edsoo.ru/863e5bf0
% | Coomn aommmm aomomaca n o | bumorexa LIOK
https://m.edsoo.ru/863e5d12
(baxTopsI
67 Oxkpy:xatomiasi cpefia u 3JJ0pOBbe 1 bubmmoreka [JOK
YyeJI0BeKa https://m.edsoo.ru/863e5d12
68 YenoBek Kak 4acTh OHOChEpHI 1 Bbu6mmotreka [JOK
3eMin https://m.edsoo.ru/863e600a
OBILIEE KOJIMYECTBO HACOB I1O 68 3 15

[TPOIT'PAMME
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6. YYUEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

* buosorus: 5-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 5 kinacc/ [laceunuk B. B., Cymatoxun C.
B., I'amontok 3.T"., llIsenioB I'.I".; mox pex [laceunnka B. B., Akiponeproe o01ecTBo
«M3narenscTBo «IIpoceemenue»

* buonorus: 6-i kimacc: 6a30BbIif ypoBeHb: yueOHUK, 6 kinacc/ [Taceunuk B. B., Cymatoxun C.
B., l'anontok 3.I"., llIsenos I'.I".; mox penakmueii [laceunnka B. B., Akimonepnoe o01ecTBo
«3narennctBO «lIpocBenienne»

* buonorus: 7-i knacc: 6a30BbIif ypoBeHb: yueOHUK, 7 kinacc/ [Taceunuk B. B., Cymatoxun C.
B., I'amontok 3.1"., llIsenoB I'.I".; mox penakmueii [Taceunuka B. B., AkiimonepHoe o011ecTBoO
«M3narenscTBo «IIpocBemenue»

* buonorus: 8-it kiacc: 6a30BbIi ypoBeHb: yueOHUK, § kinacc/ [Taceunuk B. B., Cymatoxun C.
B., I'anonrok 3.T". ; mox penakmueii [Taceunnka B. B., Akunoneproe obmiectBo «31aTenscTBO
«IIpocsernienue»

* buonorus: 9-i kiacc: 6a30BBIN YPOBEHb: yueOHUK, 9 kiacc/ [Taceunnk B.B., Kamenckuit
A.A., lIseuos I'.I'. u apyrue; nox pexn. [laceunuka B.B., AkunonepHoe o011ecTBo
«M3narenscTBO «IIpocBemenne

METOAUMYECKHUE MATEPHUAJIBI VI YYUTEJIA

OEJIEPAJIBHAS PABOYAS [TIPOTPAMMA

OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

BHNOJIOTUA

(6a30BbIil ypOBEHB)

(st 5-9 xmaccoB 00pa30BaTENBFHBIX OPTAHU3ALIHI)

Mocksa — 2023

Metoanueckoe nocobue k yueoHuky buonorus noxg pen. B.B. ITaceunuka, M. IIpocserienue,
2024 r

HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnuoteka [{OK https://m.edsoo.ru
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MMUHUCTEPCTBO INPOCBEIIEHHUSA POCCHUICKOM OEJEPALIIA
MunucTepeTBo 06pasoBaHus CraBponosabckoro kpas

KouyGeeBcKkoro MyHHIHNAILHOIO OKPYTa
MKOY «Cpeansisi 06meo6pazosaTtesnbHas mkoaa Ne 3»

PexomenoBana x ucronp30BaHuIO
[Temaroruueckuii coet
IIporoxon Ne 1 or 30.08.2024 r.

20¥98333R 07

PABOYAS TPOTPAMMA

YueGHoro npeamera «BbHoorus (yriay6éHHbIi ypoBeHb)»

AJig o0y4aromuxcs 7 Kjaacca

CocraBuia:
VYyurens Ouosoruu
OneitnukoBa 1. UA.

c.Kouy6eesckoe

2024 .




MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o OMOJIOTMM OCHOBHOTO O0IIETr0 0Opa3oBaHus (YriayOJEHHBIM
YPOBEHB) COCTaBJIEHA HA OCHOBE TPeOOBaHUIl K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOT'O 00ILIEro 00pa30BaHus, IPEICTaBICHHbBIX
B ®I'OC 00O, ¢ yuerom ¢enepanbHOl pabodeil mporpaMmbl BOCIUTAHHS IS
00111e00pa3oBaTeIbHBIX OPraHUu3alUH.

[TporpaMMa no 6MONOrMKM OPUEHTUPOBAHA HA OOYYAIOIIUXCS, MTPOSBIISIOLINX
NOBBILICHHBI MHTEPEC K M3YUYEHHIO OMOJIOIMM, U HallpaBiieHa Ha (OpPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH M OpraHM3alMI0 H3Y4YEHHUs OHOJIOTMH Ha
JIeSITEIbBHOCTHON OCHOBE. B mporpamme mo 6MOJIOTHN YUUTHIBAIOTCS] BO3MOKHOCTH
ounonoruu B peanuzanuu Tpedoannii ®I'OC OO0 k muaHupyeMbIM JIMYHOCTHBIM,
METanpeMETHBIM M TPEIMETHBIM pe3yibTaraM oOOydYeHUs Ha yriyOJéHHOM
YPOBHE, a TaKXe pealu3alusi MEXKIIPEIMETHBIX CBSI3€d €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEAMETOB OCHOBHOI'O 00ILIEr0 00pa30BaHusl.

[TporpaMMa BKIIIOUAET pacmpeesieHue CoAepKaHusl yueOHOro MaTtepuana ¢ 7
mo 9 ximacc, a TaKkKe PEKOMEHIYEeMYIO IOCIIeIOBATEIbHOCTh H3YyUEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE PAa3BUTHS TMPEAMETHOTO COACPKAHHUS C YIETOM
BO3PACTHBIX OCOOEHHOCTEN 00yYarOIIMXCS.

[TporpamMma mo Ouosoruu paszpaboTaHa C LEIbI0 OKa3aHHUs METOIUYECKOU
NOMOIUIM YYUTEIIO B CO3/IaHUU paboyell MporpaMMsl 0 y4eOHOMY IPEIMETY.

B mporpamMe mo OWONOTMH OMPENENSIOTCS OCHOBHBIC IENM HW3YYCHHS
Ouosioruu Ha yOIyOJEHHOM ypPOBHE OCHOBHOTO oOmIero oOpa3oBaHus,
IUIAHUPYEMbIE  pe3yJIbTaThl ~ OCBOEHUS  Kypca  OWOJIOTHH:  JINYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHBIE.

buonorust BHOCHUT CyIIECTBEHHBIM BKJIaJ B pa3BUTHE Yy OOydarolmmxcs
HAYYHOTO MHPOBO33PEHHsI, BKIIOYass (POPMHUPOBAHUE MPEICTABICHUNA O METOHax
MO3HAHMS KUBOUM MPUPOABI, MTO3BOJSIET CHOPMHUPOBATH CUCTEMY HAyUHBIX 3HAHUUN
O KHMBBIX CHCTEMaxX, YMEHHUS HUX MPUMEHITb B Pa3HOOOPA3HbIX KUZHEHHBIX
CUTYyaIMSIX.

buonorudeckass mMmoAroroBka Ha yrIyOJE€HHOM YpPOBHE CIOCOOCTBYET
pPa3BUTHI0O MOTHBAIMM K H3YYEHUIO OWOJOTHH, MOHHUMAHHUIO OOYYarOIIMMHCS
HAYYHBIX MPHUHIIMIIOB OPTaHU3allMU ICSITEILHOCTH YeJIOBEeKa B KUBOW MPHUPOJE,
MO3BOJIAET 3aJI0)KUTh OCHOBBI 3KOJOTHYECKOW KYJIBTYpBI, 3J0pPOBOro 00Opasa
YKU3HH, CHOCOOCTBYET OBJIAJICHUIO 00yJaronMMucs CHEHUAIbHBIMU
OMONIOTHUECKUMH 3HAHWSIMH, 3aKJIaJbIBAIONIMMH OCHOBY JUISl JajbHEHIIEro
OMOJOrNYECKOro 00pa3oBaHMsl.

Heasimu 00y4yeHus: OMOJIOTUM HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs
(yriryOnéHHBIA YPOBEHB) SABIISIOTCS:



pa3BUTHE HHTEpPECa K H3YUYCHHUIO JKHU3HENEATEIbHOCTH OHOJIOTUYECKUX
CUCTEM  pa3HOr0  YpPOBHS  OpraHM3alud,  OCOOCHHOCTSIM  CTPOEHWUS,
KU3HENIEATEeIbHOCTH OpraHNU3Ma YEeJIOBEKa, YCIOBUSIM COXPAHEHUS €ro 310POBbS;

dbopMHpOBaHUE YMEHUW TMPUMEHATh METOJbl OMOJOTUYECKON HAyKW IS
U3Yy4YEHUs! OMOJIOTUYECKUX CUCTEM, B TOM UMCJIE OpraHU3Ma YeIOBeKa;

BOCIIUTAHHUE HKOJIOTUYECKON KYJBTYPHI B IIENIAX COXPAaHEHHUS COOCTBEHHOTO
3JIOPOBBSI U OXPaHbI OKPYKAIOIIEH CPebl;

pa3BUTHE  MPEACTABICHUM O BO3MOYHBIX chepax  Oymymei
npoecCHOHANbHON JIeSITEIbHOCTH, CBS3aHHOM € OMOJIOTHEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS M HAPABICHHOCTH JAIBHEUINIET0 00yUeHUSI.

JlocTimkeHne TeNield mMporpaMMbl 10 OMOJIOTHH OOECIIeYMBACTCS PEIICHUEM
CIIEIYIOIUX 3a4a4:

puooOpeTeHue 00yYarOIIMMUCS 3HAHUU 0 HKHABOMN PUPOJE,
3aKOHOMEPHOCTSIX CTPOEHHMSI, >KM3HEAEATEIbHOCTU M CpenooOpasyrolel posu
rpu0boOB, PpPACTEHH, JKMBOTHBIX, MHKPOOPTaHHM3MOB, O 4YEJOBEKE Kak
OMocoUMaNbHOM CUCTEME, O pPOJM OHOJIOTMM B MPAKTUYECKOW JESITeIbHOCTU
JIIOJICH;

OBJIaJICHUE YMEHUSIMU MIPOBOJUTH UCCIIEIOBAHUS OOBEKTOB KMBOU MPUPOIBI
C HCIOJb30BaHUEM JIA0OPATOPHOTO OOOPYIOBAHUS U HHCTPYMEHTOB HHU(PPOBBIX
nabopaTopuii, OpraHu3aldd HaONIOACHUS 32 COCTOSHHEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE MPUEMOB pabOTHI ¢ OMOJIOTHYECKON MH(pOpPMAIIUEil, B TOM YUCIE O
COBPEMEHHBIX JOCTIDKEHUSX B 00JacTH OMOJIOTHH, €€ aHadu3 U KPUTHUYECKOE
OIICHUBAHUE;

OCBOCHHME DJKOJOTUYECKH TPaMOTHOTO TOBEICHUS, HaIpaBICHHOTO Ha
COXpaHEHHEe COOCTBEHHOTO 3/I0POBbsS M OXPAHbI OKPY’KaIOIIEH MPUPOTHON CPEIbI;

puoOpeTeHE MpecTaBiIeHu 0 chepax npodecCuOHANTBHON NeITeIbHOCTH,
CBS3aHHBIX C OWOJIOTHEH M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUSIX OMOJIOTHH.

OOmiee 4YKMCIIO YacoB, PEKOMEHJOBAHHBIX [IJIi M3y4YEHUS OHOJOTUUM Ha
yriIyOJI€HHOM YpOBHE, — 272 yaca: B 7 kjacce — 68 dacoB (2 yaca B HeleN0), B 8
kiacce — 102 yaca (3 gaca B Heento), B 9 kinacce — 102 gaca (3 yaca B HEZIeIIO).



COAEPKAHUE OBYYEHUA
7 KUIIACC

Beenenue

[utonoruss — Hayka o kierke. CoBpeMeHHas kierouHas Teopus. Knetka —
€AUHUIIA CTPOCHUS, KUZHEACATCIBHOCTA U PA3MHOKEHUS KUBOTO. XUMHUUYECKUN
coctaB kieTku. CTpyKTypHas OpraHu3alus KIETKA. OYyKapUOTHBIE U
npokapuoTHble  KieTku. MemOpana. [urormazma. Opranouasl. Enunas
MeMOpaHHasi cUCTeMa KJIeTKM. MwuTtoxoHapuu u 1iaactunbel. llutockener wu
opraHouapl JABWKeHUA. Snapo. Xpomocombl. ['eHbl. YaBOEHHE XPOMOCOM.
[InmonnHocte knetku. Kierounsii nukia. Mwuto3. Menos. PasmuHoxenue. Tumbl
YKU3HEHHBIX ITUKJIOB.

Bupyconorust — Hayka o Bupycax. Bupycel — HekieTounbsie popmbl. Brian
POCCUICKUX H 3apyOekHBIX YUYEHBIX B pa3BUTHE BHUpPYycoOJOTHH. BupycHbie
3a00JIeBaHUSl PACTEHHM, )KUBOTHBIX U YelloBeka. Mephl NMPOGUITaAKTUKH BUPYCHBIX
3a00JIEBAHU.

CoBpeMeHHass  KiIacCU(PUKalMsg  OPraHu3MOB, OCHOBHBIE  MPUHIIMIIBL.
Knaccudukainus opraHu3MOB W D3BOJIOIIMOHHOE Yy4eHHE. Teopus 3BOIIOIUHU
Yapne3a lapBuHna.

Metoasl HaydyHoro mo3Hanusi B Ouosoruu. IIpaBuna paboThl CO CBETOBBIM
MUKPOCKOTIOM. BpeMmeHHble W TMOCTOSIHHBIE MHUKpompenapaTtel. MeToanka
MPUTOTOBJICHUS BPEMEHHBIX MHUKpOIpEnapaToB. MUKpPOCKONHUS ONTHYECKas,
ANIEKTPOHHASA, CKAHUPYIOLIAs, 30H10Basl.

Jlemoncmpayus 1opTpeTOoB  YUEHBIX, MHUKpodoTOorpaduii  KIETOUYHBIX
CTPYKTYP, BBIINOJHEHHBIX C TTOMOIIBIO PA3IMYHBIX TUTIOB MUKPOCKOTINH.

Jlabopamopnsie u npakmuueckue padoomot

[IpaBuna TeXHHKH OE30MACHOCTH TIPU MPOBEACHUU JTaOOpPATOPHBIX U
MpakTUYecKux pador. OCHOBBI MHMKPOCKOMHH: TPHUTOTOBJICHHE BPEMEHHBIX
npenaparoB U pabora ¢ MukpockornoM. OdopmiieHHe pe3ynbTaTtoB paboOThI ¢
MHUKPOCKOIIOM.

bakrepun u apxeu

Mukpobuonorus — Hayka O MHKpoopraHusmax. OCOOEHHOCTH CTpPOEHUS
MPOKapUOTHON KIeTkHu. MHorooOpa3zue ¢opMm kieTtok Oakrepuil. Poct wu
pa3MHokeHue Oaktepuil. Cropel Oaktepuil. YKuU3HEAEATENBHOCTh OaKTEpHIA:
aBTOTpopHbIE U TreTepoTpodHBIC, aHA’pOOHBIE U  a’poOHBIE OaKTEpHHU.
[{uanoOGakTepuu U UX POJIb B IPUPO/IE.

Oco0eHHOCTH OpraHu3aIiy apXer U UX OTJINYUs OT OakTepuid. Poib apxeii u
OaxkTepuil B BOSHUKHOBEHUH 3yKapHOTOB.



PacnpoctpanéHHOCTh OakTepuil M apxeil, UX poyib B MPUPOJAEC U KU3HH
yesoBeka. Poiib 6akTepuii B OMOreOXMMHUYECKUX [UKIAX.

Jlabopamopuvie u npakmuueckue padomul

N3yueHnue MeTo10B 1€3UH(PEKIINN U CTEPUITU3ALUU.

Nzyuenne mopdonorun 0akTepuii Ha MUKPOCKOITMYECKHX MpernapaTax.

MHoroo6pa3ue 0JHOKJIETOYHBIX JYKAPHOT

OCHOBHbIE NPHU3HAKU OJHOKJIETOYHBIX JSyKapuoT. CTpOeHHE, IBUKEHHE,
MUTaHUE, Pa3MHOKEHHE OJHOKIETOYHBIX AaBTOTPOPHBIX M TIeTEepOTPOPHBIX
AYKApUOT HAa MPUMEPE HBIIICHBl U TPUINAHOCOMBI, TPUXOMOHAJbl M KHUIIEUYHOU
asMOnmuu, wHOY30pud Ty(QETbKH W MaJIpPUHHOTO TUTa3MOMAMS, PATUOJSIPUNA U
dbopamunaudep, aMEOBI mpoTesi, TuaToMeil. 3HaueHHe OJHOKJIETOYHBIX 3YKApUOT B
npupoae U Ku3HM uyenoBeka. CoHHasi Oosie3Hb, Ooiye3nb Illaraca. Koxubiil u
BUCIIEpaJIbHBIN Jeimanno3. Tpuxomonuas. JIsmMOamo3.

Jlabopamopnsie u npakmuueckue paoomol

N3ydeHne 0JHOKIETOYHBIX OPraHU3MOB MO MUKPOCKOIIOM Ha BPEMEHHBIX U
(UKCHPOBAHHBIX MUKpOIIpENaparax.

ApxemiacTuIHble WIH «PACTEHHU»

boranuka — Hayka 0 pacTeHHUsIX

Kparkas wuctopusi pa3Butus OoTaHMKUA. boTaHuka © OOBEKTHI €€
ucciaenoBanuii. OOBEM 1apcTBa «pacTEHUsS» B  COBPEMEHHOM CHCTEMeE
opranudeckoro wmwupa. Paszmenst Ootanuwku. CBsi3b OOTaHUKH C JPYTUMU
OMOJIOTUYECKUMHU HayKaMU, MEJIUIIMHON U CEIbCKUM XO035UCcTBOM. Pob 60TaHMKH
B (QopMHUpOBaHUM COBPEMEHHOW  €CTECTBEHHO-HAy4YHOW KapTUHBI  MUpa.
[lepcriekTuBBl pa3BuTHUA OOTAaHWKU Kak Hayku. [IpuMeHeHue OOTaHUYECKHUX
3HaHMM yenoBekoM. [Ipodeccun uenoBeka, CBI3aHHBIE C OOTAHUKOM.

Hemoncmpayus mTOPTPETOB YUEHBIX, JKUBBIX PACTCHUM, KOJUIEKIUW U
MYJSDKEH.

OO0umas opranu3anusi paCTUTEJIHHOI0 OPraHu3Ma

PacturenpHas kieTka u €€ 0COOEHHOCTH.

PacturensHpie TkaHu. OTKpBITHE pPACTUTENBHBIX TKaHel. CTpoeHne u
GbyHKIMU pacTUTENbHBIX TKaHel. [IpocTeie u crnoxHbie TkaHUu. OOpa3oBaTebHbIC,
MMOKPOBHBIE, OCHOBHBIE, MEXaHUYECKHUE, TPOBOAIINE TKAHHU.

Oprasbl U1 CHUCTEMBI OPraHOB PACTUTEIBLHOIO OPTaHU3Ma, UX B3aWMOCBS3b.
PacturenbHpIl OpraHu3M Kak €QUHOE Lelioe. BereratnBHbIE W T€HEPATUBHBIC
OpraHsbl.

Jlemoncmpayus OnBITOB MO OOHAPYKEHHIO B CEMEHaxX PACTCHHUHA BOJIBI,
MUHEPaTbHBIX M OPTAHMYECKUX BEIIECTB, Kpaxmaia, OeKa u xKupa.

Jlabopamopnwie u npakmuueckue padomeol.



N3ydeHne CTpOEHUSI PACTUTENIbHBIX KJIETOK Ha TOTOBBIX M BPEMEHHBIX
MUKpOIIpenaparax.

Habmiogenne mporecca IUla3Moind3a M JIEIUIa3MOJI3a B PACTHUTEIBHBIX
KJIETKAX I0JI MUKPOCKOITOM.

N3yuenne ocoOCHHOCTEH CTpOEHHUS TKaHEH pacTeHWid Ha TOTOBBIX H
BPEMEHHBIX MUKpOIIpenaparax.

N3yueHnue cTpoeHUs OPraHOB PACTEHHUM Ha >KUBBIX OOBEKTaX W repOapHbIX
oOpasiax.

CnopoBble pacTeHHs

Kpacubie, 3enénbie u XapoBbie BOAOPOCAH. AJBroOJIOTHS — HayKa O
BoZopocisiX.  Bomopocmu  —  HETaKCOHOMMYECKass  IpyIIlia  OPraHu3MOB,
MPUCIIOCOOJICHHBIX K JKM3HU B BOJHOM cpelie, OTHOCSIIMXCS K Pa3Iu4HbIM
[IapCTBAM B COBPEMEHHOM CHCTEME OPraHUMYECKOro mupa. MecTo KpacHBIX,
3€JIEHBIX M XapOBBIX BOJOPOCIIEN B COBPEMEHHOM CUCTEME OPraHUYECKOTO MUPA.
OC0OEHHOCTH MX CTPOEHUS, Pa3MHOKEHUS U JKU3HEHHBIX IIMKJIOB Ha TPUMEPE
XJIAMHJIOMOHA/IbI, XJIOPEIUTb, KJIaA0(OPHI U YIIbBBI, CHUPOTUPHI U Xaphl, TOPPUPHI.
bypseie Bogopocan, MX TAKCOHOMUYECKOE MOJI0KEHUE BHE IAPCTBA PACTECHUMU.
JKuzHeHHble IUKIIBI JJaMUHapuu (MOpcKas kamycTa) u (ykyca. PacripocTtpaHnenue
Y SKOJIoTHsl. Posib B IpUpO/Ie M 3HAUEHUE B KU3HU YEIOBEKA.

[IpoucxoxieHre BBICIIUX pacTeHUU (AIMOPHOPUT) OT XapOBBIX BOJIOPOCIEH.
CoBpeMeHHBIE TOAXO/IBI K CHCTEMATUKE PACTCHUM.

MoxoBuanbsie wuam Mmxu. OOmias XapakTepucTuka, CTpOEHUE U
KU3ZHENIEATEIbHOCTD, )KH3HEHHBIN UK MXOB. MHoroo6pasue MxoB. Kykyiikux
7€H u charnym. PactipocTpaHeHue u HKOJIOTUSI MXOB. 3HaUE€HHUE MXOB B MIPUPOJIE U
KU3ZHENEATEIbHOCTH  4enoBeka.  TopdooOpazoBanue.  [ley€HouHMKHM U
AHTOLIEPOTOBEIE.

InaynoBuanbie (miaaynsl). OOmas xapakrepuctuka. Mopdomoruueckue
OCOOEHHOCTH BEreTaTHUBHBIX OpraHoB. OCOOEHHOCTH OpraHU3aIUH, KU3HEHHOTO
MKJa TUiayHa OynaBoBuIHOTO. [lonoBoe mMoOKoJeHWE, penykKius rameTodura.
PactipocTpaHnenue © 3KOJIOTMS IUIAYHOBUAHBIX. 3HAYCHHE B TMPUPOJEC U
WCIIOJIb30BaHUE 4YelIoBEKOM. lckomaemble IUTayHOBUIHBIE. Ponb umcKomaembIx
IJIAYHOBUJIHBIX B PACTUTEILHOM IOKPOBE MaJC030MCKOM 3pbl U B 00Opa3oBaHUU
KaMEHHOT'O YIJIsl.

IManopoTHNKOBUIHBbIE (MAMOPOTHUKHU M XBomIu). OOIIast XapaKTepUCTUKA
NMarnopoTHUKOBUAHBIX. (OCOOCHHOCTH OpraHu3allid BETEeTaTUBHBIX OPraHOB,
JKU3HEHHOIO [MKJIa XBoma mnosieBoro. CTpoeHHe ©  KHU3HEIEATEIbHOCTD
NarnopoTHUKOB. JKW3HEHHBI LUK NAlNOPOTHUKOB Ha TMpUMEpe IIMTOBHUKA
MyxcKoro. PacnmpocTpaHeHue ¥ 3KOJIOTMS ManOpOTHUKOBUJIHBIX. 3HAYEHUE B
MIPUPOJE U KUHEIEATEIbHOCTH YEIOBEKA.



Jlabopamopnvie u npaxmuueckue padbomul

N3yuenue 0cOOEHHOCTEN CTPOCHUS U )KM3HEHHBIX IIUKJIOB OJTHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX 3€JIEHBIX, XapOBBIX M KpPAacHBIX BOJIOPOCIECH Ha >KUBOM U
repOapHOM MaTepuase.

N3yuyeHue cCTpoeHus U KM3HEHHBIX LUKIOB OYpBIX BOJOPOCIIEH Ha KUBOM U
repOapHOM MaTepuase.

N3yuenne 0cOOEHHOCTEH CTpOEHUS KYKYIIIKMHA JIbHA U chparHyMa (Ha KUBBIX
U TepOapHbIX OOBEKTAX).

N3ydenne ocoOEHHOCTEW CTpOCHUS IulayHa OyJIaBOBUIHOTO (Ha KUBBIX U
repOapHbBIX 00BEKTaX).

N3yuenue 0COOEHHOCTEH CTpOEHHs XBOIa TOJIEBOIO (HAa JKUBBIX H
repOapHbIX 00BEKTAX).

N3ydenne ocoOEHHOCTEN CTPOCHMS MAOPOTHUKA IIUTOBHUKA MYXKCKOTO (Ha
YKUBBIX U repOapHbIX 00BEKTaxX).

CeMeHHBIE pacTeHUs

I'osiocemenHble. BO3HMKHOBEHHME CEMEHHM — BaKHBIM 3Tal B 3BOJIIOLUHU
BBICIIUX pacTeHU. J[peBHUE CEMEHHBIE MaNOpPOTHUKH, UX POJb B JaJIbHEUILIEM
Pa3BUTHUU CEMEHHBIX pacTeHuil. OOIIMe NpU3HAKU CEMEHHBIX PACTEHUM Kak
HamOoJiee MPHUCIIOCOOJIEHHBIX K CYIIECTBOBaHHIO Ha cymie. ['omocemeHHbIE —
HETAaKCOHOMHUYECKAsi Tpynmna CEeMEHHbIX pacTeHuil. OOmas XapaKTepUCTHKa,
OCOOCHHOCTH OpPraHM3allMM TOJIOCEMEHHBIX. JKW3HEHHBIM IMKII XBOWHBIX Ha
npuMmepe CcocHbl. Pa3sHooOpasue roiioceMeHHBIX. XBOWHBIC, [ MHKrOBBIE,
CaroBHukoBble, ['HeToBble. PacmpocTpaHeHWE U JKOJOTHS TOJOCEMEHHBIX.
3Ha4YeHUE B PUPOJE U B XO3AUCTBEHHOM AEATEIBHOCTH YEIOBEKA.

Jlabopamopnsie u npakmuueckue padoomol

N3ydenne ocoOEHHOCTEN BHEIIHETO CTPOSHUSI BETOK, XBOM, IIUIIEK U CEMSH
XBOWHBIX (€J1b, COCHA, TUCTBECHHUIIA).

LiBeTkoBbIe pacTeHusi. OO0mas xapakTepuCTHKa IBETKOBBIX. CTpoeHue u
KU3HEJEATEIbHOCTh LIBETKOBBIX. [[BETOK Kak OpraH IOJIOBOIO Pa3MHOXKEHUS Yy
MOKPBITOCEMEHHBIX ~ pacTeHuil. Pa3HooOpa3ue IIBETKOB: TMpaBUJIbHBIE U
HEMpaBWIbHBIE, 000€MOJIblEe U pazfefbHomnoNbie. OTHOAOMHBIE U JABYJAOMHbBIC
pactenusi. CouBetusi (cnoxsbsle, npocTeie). LlBetenue. Pa3Butue MuKpo- u
meracriop. [ametsl.  OmnbuieHue.  OmiogoTBopeHue.  3urora.  J[BoitHoe
OIUIOJIOTBOPEHUE Y TOKPHITOCEMEHHBIX (IIBETKOBBIX) pacteHuil. Paboter C.T.
Hasammna. J)Knu3HeHHBII UK IBETKOBHIX.

[lmoaet u cemena. PaszHooOpasue miomoB. Cyxwe W COYHBIE TIIOJBI.
OnHocemsiHHbIE W MHOTOCeMsHHbIE ToAbl. Comtoaus. CrpoeHue CcemsH
JBYAOIBHBIX U OJHOMIONBHBIX pacTeHuid. PasHooOpasue cemsiH. Pacnipoctpanenue



IUIOZIOB U CEMSH B MpPHUPOJAE. YCIOBUS MpOpacTaHus ceMsH. J[pIxaHue ceMsH.
Pa3Butue nmpopoctka. PacpocTpanenue mio1oB U CEMSIH B IPUPOJIE.

NunuBuayanbHOE pa3BUTHE pacTeHUil (oHToreHes). Ilepmonbl oHTOreHesa:
AMOPHUOHATBHBIN, MOJOIOCTH (FOBEHUJIbHBIN ), 3p€I0CTH (Pa3MHOMXKEHHUS), CTAPOCTH
(CeHUIIBbHBIN) HAa MPUMEpPE MOKPBITOCEMEHHOTO pacTeHus. CTaluu BEreTallioOHHOIO
NepUoAa pPacTeHU Ha IpUMEpE 3J1aKOB (BCXOIbl, KYLIECHHE, BBIXOA B TPYyOKy,
KOJIOLIEHHE, IBETEHUE, CO3PEBAHUE).

Jlabopamopnvle u npakmuueckue padomul

Nzyuenne mopdornorun npeTka (Ha >KMBBIX H (PUKCUPOBAHHBIX OOBEKTaX).

N3yuenne paznoobOpas3usi ConBETHH (Ha repOapHbIX 00pasiiax).

N3ydyeHne cTpoeHMs 3aBs3M LIBETKA M CEMSIIOYKH I10J MUKPOCKONOM (Ha
TOTOBBIX MUKpPOIIpENapaTax).

N3ydenne CTpoeHUs CEMSIH TOKPBITOCEMEHHBIX PACTEHUN.

W3ydeHue cTpoeHus MI010B U COIUIOAMIA.

CTpoeHne 1 KU3HEAEATEIbHOCTh CEMEHHBIX PACTEHHI

IToOer u moGeroBbie CUCTEMBI

[Tober. Mopdomorus mobera. CrpoeHue o00JMCTBEHHOrO Mmobera. Y3ell.
Mexnoysnue. MertamepHocTs. Pa3zHooOpasue 1moOeroB. YKOpOYEHHBIE U
yaJIMHEHHBIE ToOeru. BeretaTuBHble U reHepaTuBHbIe ToOeru. [lonoxenune nodera
B ITpocTpaHcTBE. Bunon3smMeHEHHbIE TOOETH.

[Touka — 3avarounsii moOer. Crpoenue mnouku. Pa3sHOOOpasue moyex:
BEr€TaTUBHBIE, BET€TATUBHO-T€HEPATUBHBIE, TEHEPATUBHBIE, OTKPBITHIE, 3aKPBITHIE.
Bepxymieunsie, 00koBbI€ (ITa3yIIHBIC) U TPUIATOYHBIC TOYKH.

Crebenb. Mopdonorus crebns. dopma crTebneil 'y TpaBSIHUCTBIX U
JIPEBECHBIX PACTEHUM.

Anaromusa creOmnst. CtpoeHue cTeblis JBYAOIBHBIX W OJIHOAOJBHBIX
TpPaBSAHUCTHIX pacTeHuil. Pacnonoxkenue mpoBonsmux TkaHed. CTpoeHue ctebiis
JIPEBECHBIX PACTEHUM.

Oynkuun  crebna. MexaHuueckasi,  TpaHcnopTHas.  BereraTtuBHOE
Pa3MHOXKEHUE LIBETKOBBIX PACTEHUH.

Jlemoncmpayusa onvima — TEPEABUKEHUE MUHEPAIbHBIX U OPraHUYECKUX
BEIIECTB MO0 CTEOJII0, BUJOM3MEHEHHBIX ITOOETOB.

Jlabopamopnvle u npaxmuueckue padomol.

N3yuenune mMopdosorun mobera Ha KUBbIX OOBEKTaX WM Ha TepOapHBIX
oOpasmax.

N3ydeHne cTpoeHUs BETeTaTUBHBIX, T€HEPATUBHBIX W CMEIIAHHBIX IOYEK.
Pa3HooOpa3ue noyek y IpeBeCHbIX PACTEHUN.

W3yyeHue mMonepevyHoro Cchnuwjia CTBOJA PACTEHUH M aHAIU3 BIUSHUS
DKOJIOTMYECKUX YCIOBUM HA Pa3BUTHUE PACTECHUM.



N3ydenne ocoOeHHOCTEH aHATOMMYECKOTO CTPOEHUS CTEOJsl ABYIOJBHBIX U
OJTHOJIOJIBHBIX TPaBSIHUCTBIX PAacTEHUIl (Ha JKUBBIX OOBEKTaX WM Ha repOapHbIX
oOpasiax).

N3ydyeHne OCOOEHHOCTEM aHATOMHUYECKOTO CTPOEHUsl CTeONIsl JPEBECHBIX
pacTEHHU.

W3ydeHue TpaHcmopTa BEUIECTB B cTEOIE.

N3yuenue metamopdo3oB mobdera.

Jluer. Mopdonorus nucrta. JlucroBas mIacTHMHKA, OCHOBAaHUE JIUCTA,
YepelioK, NPWINCTHUKU. Pa3zHooOpa3ue nucTheB: (OpPMBI JUCTOBBIX IJIACTHHOK,
KUJIKOBAaHUE JIUCTbEB, NPOCTBIE U CIOXHBIE JHCThs. JIMCTOpacmosoxeHue u
JUCTOBasi MO3auka. Bumon3smMeHeHus TUCThEB U UX (PYHKIIHH.

AHaroMus JaucTa. DnuAepMa U yCThUUHbIN anmnapar. Mesogumi. [IurmeHTs
mucta. Ilnactuael. Xunku (CoCyIMCTO-BOJIOKHUCThIE My4dku). OCOOEHHOCTH
CTPOEHUS CBETOBBIX U TEHEBBIX JINCTHEB.

@DyHKIMU JUCTa. 3aracaromias, 3alluTHas, BEr€TaTUBHOE Pa3MHOXEHHUE U
npyrue ¢yHkuuu. TpaHcnupanus U ra3ooOMeH. BinusHue BHEIIHUX yCIIOBUI Ha
Tpancnupanuto. Dorocunre3. 3HaueHue (¢orocuHTe3a. Kocmuueckas pouib
3enénpix pacrenuil (K. A. Tumwupsses). Jlucrtonan, ero npuyuHbl, MEXaHU3M U
3HAYEHHUE B )KU3HU PACTCHUS.

Jlemoncmpayus onvimog: BBIICICHUE NUIMEHTOB JIMCTA HA IPUMEpPE
CHMPTOBOW BBITSKKU XJI0pOo(duiuia; 00pa3oBaHue Kpaxmalia B 3€JEHBIX JIUCThAX Ha
ceery (urypsr FHO. Cakca); BIMsSIHHE CHUJIbI CBETa Ha BBIACICHHE KHCIOPOJa
BOJAHBIMH PACTEHUSAMHU (ITOACUYET MYy3bIPHKOB KUCIOPOA).

Jlabopamopnvie u npakmuueckue padomul.

N3yuenne wmopdonaoruu JucTa Ha >KUBBIX OOBEKTAX WM TepOapHBIX
oOpasiax.

Tuns! 1 GopMyIIbI IUCTOPACTIONOKEHUS.

HccnenoBanre aHATOMHHM JIMCTA C IOMOLIBIO CBETOBOIO MUKPOCKOIIA.

N3yuenne metaMopdo30B JIHUCTA.

Kopenb n xopHeBble cuctembl. Mopdonorust kopasi. Buasr kopueit. Tumbl
KOPHEBBIX CUCTEM.

Anatomusi kopHs. 30HBI KOpHsA. KopHeBoi uexnuk. CTpoeHue KOpHS Ha
MONEPEYHOM CPE3€E B 30HE BCACHIBAHUSI.

OyHKIMU KOpHS. 3aKkperuieHne pacTeHuss B cyoOcTpare. BcacwiBanuwe wu
IIPOBEJICHHUE BOJbI 1 MUHEPAJIBHBIX BEILIECTB. 3allaCaHUE MUTATEIIbHBIX BEIIECTB.

MunepanbHoe nuTaHue pacteHuil. [locTymieHue BOJIbI M MHHEpPAIbHBIX
BeecTB. KopHeBoe naBieHue. DJIEMEHThl MUHEPAIbHOIO NUTaHUS (Makpo- U
MUKpPOAJIEMEHTHI). BblpanuBaHue pacTeHWid METOJaMH THJPONOHUKH U
aspornioHuku. ObecrieyueHne yCiaoBUn AJisl AbIXaHHUsI KOPHSI.



Hbixanue kopHs. CuHTE3 OMOJOTHMYECKU aKTUBHBIX BElIeCTB. BerertatuBHOe
pasMHOKeHue. BuonzmMeHeHus: KopHe u ux QyHKIUU.

Jlemoncmpayua otpactaHvs IPUIATOYHBIX KOPHEW HA MMPUMEPE CMOPOIHHBI
M JIPYTUX PAaCTEHUW; MOCTYIUICHHS BOJBI M3 IOYBBI B KOPEHb, HArHETAIOLIETO
JIEUCTBHS KOPHSI; BUIOU3MEHEHHBIX KOPHEH.

Jlabopamopnuvie u npaxmuueckue padbomul

N3yuenue MopQosioruv KOpHS Ha KHUBBIX OOBEKTaX WM TepOapHbIX
oOpasiax.

N3ydyeHne aHaTOMUYECKOTO CTPOCHUSI KOPHS HAa TOTOBBIX MUKpONpenaparax.

N3ydeHne CTpOEHHsS] KOHYMKA KOPHS MPOPOCTKA MILIECHUIBI U TEPBUYHOTO
CTpOEHUS KOPHS upuca (UIu APyroro pacTeHus).

N3ydyeHne CTpOE€HUST KOPHEBBIX BOJOCKOB C IIOMOIIBK)  CBETOBOIO
MHKPOCKOIIA.

HccnenoBanne BIHSIHUS BO31yXa HA pa3BUTHE KOPHEH.

N3yuenue metaMopdo30B KOPHS.

BereratTuBHOe pa3MHOMKEHHEe pacTeHUil. BererarmBHoe pa3sMHOXKEHUE
LBETKOBBIX PAaCTEHUW UM €ro 3HAYEHHE B €CTECTBEHHBIX YCIOBUSX U B
CEJIbCKOXO3SIICTBEHHON ~ mpakTuke.  OCHOBHBIE  (OPMBI  BEre€TaTUBHOIO
Pa3MHOXXEHUS: KOPHSIMH, JIMCThIMH, HAJ3€MHBIMH M TOJ3EMHBIMH MOOETaMHu.
Pasmuoxxenune mnpuBuBkoil. Pa6oter M.B. Muuypuna. KioHupoBanue pacTeHUU.
MUKpPOKIOHAIBHOE pa3MHOXEHHUE pacTeHui. KileTouHas WHXEHEpusi Kak
COBPEMEHHASI TEXHOJIOTHS PA3MHOXKEHUS PACTCHUM.

[TouBa. PaGotet B.B. [loxyuyaeBa o mnouBe. XapakTEpUCTHKA IIOYBBHI.
Pa3HooOpasue  mouB. Ilnomopoame  mouBbl.  YaoOpenus.  Hapymenus
MUHEPaIbHOTO MUTAHUSI PACTEHUN. ATpOTEXHUYECKHE MPUEMBI 0OPAOOTKH MOYBHI.
[TonsitTue o  ceBooOOpoTe M €ro  3HAYEHWH  JUIsl  BBIpAIMBaHUSA
CEIIbCKOXO03IMCTBEHHBIX KYJIBTYP.

Jlemoncmpayusa crnocoOOB BEreTaTMBHOIO PAa3MHOXKEHUS Ha MpUMEpPE
KOMHATHBIX PACTCHUMU.

Jlabopamopnuvie u npakmuueckue padbomul

N3ydyeHne MuTo3a B KOPELIKE JTyKa.

N3yuenune ’KM3HEHHBIX IIUKJIOB pACTEHUH Ha TepOapHBIX oOpa3iax.

MeTo1bI MUKPOKJIIOHAJIBHOI'O PAa3MHOKEHUSI PACTEHUM.

Kaaccupukanus nBerkoBbiX. OnHononbHbie U J[BynonbHble. CemMeiicTBa
uBeTkoBbIX. JIBynonbHble:  Kpecrousernoie, Pozousernsie, Ilacnénosble,
Crnoxnougetrnble, MoTbiibKOBbIE (B0OOBBIE), 30HTHUHBIE. OAHOONBHBIE: 3JIaKH,
Awmapunnucossie, Jluneitnsie. Opxugnbie. OTauUUTENbHBIE TPU3HAKU. DOpPMYIIbI
Y IMarpaMMbl OBETKOB. JIMKOpacTylKe U KyJIbTYpPHbIEC PEICTABUTEIN CEMENCTB,



UX 3HA4YCHUE B NIPUPOJE M MCIOJIB30BAHME 4YEIOBEKOM. PacrpocTtpanenue u
DKOJIOTHS IBETKOBBIX.

Jlabopamopuvie u npakmuueckue padomul

WN3yueHne  OTIIMYWATENBHBIX  NPU3HAKOB  IPEICTABUTENIEH  CEMEUCTB
IIOKPBITOCEMEHHBIX.

OmnpeneneHne MpencTaBUTENEH Pa3iIUYHBIX CEMEHCTB C HCIOJIb30BAHUEM
ONPENEIUTENICH PACTEHUN WIH ONPEAEIUTENBHBIX KAPTOUEK.

JKoJI0rus pacTteHnii. PacteHnsi B NpUPOAHBIX CO001IECTBAX

Pactenus u cpena oburtanus. Dxonornyeckue GakTopsl. PacTenus u ycnoBus
HEXHUBOU MPUPOABL: CBET, TEMIEPATYPA, BIAKHOCTb, MUHEPAJIbHBIN COCTAaB MOYBHI.
DKOJIOTMYECKHE IPYIIIBI PACTEHUI. PacTeHUs U yCIIOBUS )KUBOW MPUPOJIBL: TIPSIMOE
YU KOCBEHHOE BO3JICHCTBHE OPraHW3MOB Ha pacTeHUs. B3anMOCBsI3M pacTeHHH
MEXJ1y COOOM U C IpYTUMHU OpraHU3MaMHU.

3HaueHHE TOYBEHHBIX OPraHMW3MOB [UIsl NMUTaHUS pacTeHuil. Pusocdepa.
bakrepuanbHble KiyOeHbKH. Mukopusza (SHIO- M 3KTOMHUKOpH3a). 3elIEHbIE
yA0OpeHHUS.

PactutensrHoe  cooOmiectBo  (duromenos).  buorenos.  Dkocucrema.
buopasnoobpasue. BunoBoii coctaB pacTUTEIbHBIX COOOIECTB, JOMUHUPYIOIINE B
HUX BUABl pacTeHWi. PacmpezneneHue BHUJIOB B PAaCTUTENBHBIX COOOIIECTBAX.
SApycHocTh. PacTurensHbie cooOliecTBa: Jjieca, Jiyra, 00J10Ta, TYHIApPHI, ITyCTHIHU.
[Ipucnoco6ieHHOCT, pacTeHUul K cpeae U Mecram  oOutanus. (CmeHa
pPaCTUTENBHBIX CO00MIEeCTB. PacTuTeNnbHOCTS (pacTUTENbHBIN MOKPOB). Diopa.

B3aumMocBs3p opranuzmoB. WH@eknnoHHbie O0J€3HM pPACTEHHUM H HX
Bo3Oynutenu. BupycHeie (Mo3amuyHas Oojie3Hb Tabaka, TMECTPOJIENECTHOCTD
TIOJIbIIAHA U JIpyTHUE), TpPUOKOBBIE (pKaBUMHA, MyYHHCTAsl poca) U OaKTepuaibHbIe
(Mokpast THWIb) 3aboieBaHus pacteHuid. MmmyHurter y pacteHuid. [lpuunnb

pacrpoCTpaHECHUs MH(PEKITMOHHBIX OoJie3Heln pacTEHUM. [TpyuHIMTIBL
npOoPUIAKTUKA W JIeYeHUS WH(QEKIMOHHBIX OOJE3HEeW pacTeHUN B TPAKTUKE
pacTEHUEBOICTRA.

IKCKypcuu unu 6u0eoIKCKypcuu

M3yuyeHue BUIOBOIO COCTAaBa M 3KOJOTHYECKOIO COCTOSIHHMSI OIHOTO W3
pacTUTEIbHBIX COOOIIECTB PErHOHA.

Jlabopamopnvie u npaxmuueckue padbomul

N3yuenne ocoOEHHOCTEH CTPOEHHUS PACTEHUM Pa3IMYHBIX SKOJOTHMUYECKHX

TpyIIL.

PacTuresbHBIA MUP U 1eITEJILHOCTH YeJI0BEKAa
PazButue pacturensHoro mupa. JKusHp pactenuit B Boje. llepBbie Ha3eMHbIe
pactenus. OCBO€HHE PACTEHUSIMU CYIIW. ODTallbl Pa3BUTHS HA3€MHBIX PACTECHUM



OCHOBHBIX CHCTEMaTHYeCKHX rpymnn. Punuoputsl — mepBble Ha3eMHBIC
cocyauctele pacteHus. llosBinenue TkaHer u  opraHoB. Ponp  apeBHHMX
NAIIOPOTHUKOBUIHBIX. Y CJIOKHEHHE PACTUTEIIBHOIO MHUPA B IIPOLIECCE IBOJIOLUH.

[Taneobotanmka. Hckomaemple ocTaTku  pacteHuil. OKaMeHEeIOCTH.
Otnevarku. « KuBble HICKONIAEMBIE» CPEIA COBPEMEHHBIX PACTEHUIA.

KynbrypHble pacTeHus M uX HpoucxoxiaeHue. LleHTpbl MHorooOpasus u
IIPOUCXOXKJEHNUA KyJIbTypHbIX pactennid (mo H.M. Basunony). KymnbeTypa
3emutefienus. KynbTypHble pacTeHUs CEIbCKOXO3SAMCTBEHHBIX YTOJWW: OBOLIHBIE,
IUIOAOBO-SATOAHbIE, ToJeBble. [IpeacTraBieHuss O CeNEeKUMM U OMOTEXHOJIOTHH.
Metonsl BBIBEICHHS HOBBIX COPTOB pAacTeHUM. BO3HMKHOBEHHE KOHTPACTHBIX
PU3HAKOB y pacTeHUu ogHoro Bujaa. MckyccTBeHHbI oTOop. HacnencTBeHHOCTS,
U3MEHYUBOCTb. Co3nanne HOBBIX IIPOJIOBOJILCTBEHHBIX KYJIBTYD.
[TponoBoibscTBEeHHAst 0€301aCHOCTh. baHKU ceMsiH.

PacTtenuss ropoma, OCOOEHHOCTh TOPOACKOM Quopbl. 3aHOCHBIE U
abopureHHble BUJIbl. CUHAHTPOIIHbIE, COpHbIE pacTeHus. MuTpoayuenTsl. [1apkuy,
JeCONapKu, CKBEpbI, OOoTaHWYecKue cajpl, AeHapapuu. O3enenenue. KoMHaTHbie
pacTeHusl, IBETOBOACTBO.

[locnencTBust  OEATENIBHOCTH — YENOBEKa B JKocucremax.  Oxpana
PACTUTENILHOIO MuUpa. BOCCTaHOBIIEHWE YHCIEHHOCTH PEAKMX BHUIOB PACTCHUM.
Oco6o0 oxpansieMble npupoaHsie Tepputopuu (nainee — OOIIT): 3amoBeaHukw,
3aKa3HHUKM, HAlIMOHAJIbHBIE MApKU, OnochepHbie 3anoBeAHUKU. OXpaHa pacTEHUN.
Pacrenus Kpacnoii kauru Poccniickon @enepanun.

IKCKypcuu unu 6u0eoIKCKypCcuu.

PasBurtue pacturenbHOro Mupa Ha 3emie (3KCKypCHsl B HaJIEOHTOJIOTMUECKUMA
WJIM KpaeBeA4YEeCKUi My3eit).

Jlabopamopnvie u npakmuueckue padbomol.

N3ydeHne cenbCKOX03MCTBEHHBIX PACTEHUN CBOETO PETMOHA.

N3yuenue copToBbIX 0COOCHHOCTEN KyJIbTYPHBIX PACTCHHM.

8 KUIACC

I'puOb1 1 rprOONOI00HBIE OPraHU3MBbI

Mukosioruss — Hayka o rpubax. OOmas XapakTepucThka TpuOOB.
Mopdonornyeckue OCOOCHHOCTH BEreTaTUBHOrO Tena. [Udbl, MULIETU.
Oco0OeHHOCTH CTpOeHUS KJIETOK IpuOoB. CXOJACTBO U Pa3IMuUs C PACTEHUSIMH U
KUBOTHBIMHM. IluTranme TpuOOB (CUMOMOHTHI, campoTpodbl, IapPa3HUTHI).
Pa3MHoOKeHHne rpuOoB.

[1necHeBbie rpuObl. Che1OOHBIE U SI0BUTHIC TPUOHI.

3uromuiietsl. OCHOBHBIE YEPThl OpraHW3aluk Ha mpuMepe mykopa. Poib B
MIPUPOJIC U )KU3HU YEJIOBEKA.



AckoMunieTsl WM cymuaTble TpuObl. (OCOOEHHOCTH CTPOEHHUS H
AKU3HEEATENIbHOCTH, PAaCIPOCTPAHEHUE U 3KOJOorn4eckoe 3HaueHue. CTpoeHue Ha
npuMepe neHnuuia. OJHOKIETOUYHbIE aCKOMULIETHI — Ipoioku. Vcnonb3zoBanue
OpoAoKeN Mpu Beleuke xseba. Ilapasutnueckue mpencTaBUTENN aCKOMUIIETOB
(BO30yAMTENN CIOPBIHBM, MAapIIM, MYYHHUCTOM POCBHI M JpYrue) U Bpen,
HAaHOCHUMBIA UMM CENBCKOMY XO3SHCTBY.

basunnomunersl. OOmiass XapakTepUCTHKAa, OCOOEHHOCTH CTPOEHHUS U
Pa3MHOXEHUS Ha MPUMEpE LUIANOYHBIX IPHOOB. 3HaYE€HUE TPUOOB B MPUPOJE U B
KU3HM denoBeka. CwpenoOHble ©  AgoBUTHIe Tpubbl.  [lapasuTnueckue
OpEICTaBUTENN  Oa3sUAMOMULIETOB  (TOJOBHEBBIE, pP)KABUMHHBIE, HEKOTOPBIE
TpYTOBbIE). MUKOpHU3a U €€ 3HAaUCHHE.

['pubononoOHbIe opranu3Mbl. OCOOEHHOCTH CTPOEHUS KIETOK. OOMHUUETHI.
[TapasuTrueckue NpeACcTaBUTENN OOMUIIETOB Ha IpuMepe GUToPTOpHI.

OOmasi  XapakTepUCTHUKAa JIMXCHU3UPOBAHHBIX TPUOOB  (JIUIIAWHUKH).
Oco6enHocty MOp(HOIOrMHM U aHATOMUYECKOTO CTPOSHUS JIMIIAHUKOB, IUTAHUE U
pa3MHOXXeHre. MHorooOpa3ue 1 3K0JIOrMYeCKHUe TPYMIbl JUIIAHHUKOB. 3HaUYEHUE
JUIIAMHUKOB B TPHUPOAE M  XO3AMCTBEHHOM  JICATENBHOCTH  YEJIOBEKa.
NHpukaTtopHass poJib JIMINAWHUKOB. JIMIIAaWHWKKM — TIHOHEpPHl MPUPOIHBIX
COOOILIECTB.

Ponp rpuboB B KpyroBopoTre BeHIECTB B 3Kocucteme. Poib rpuboB B
NOYBOOOPA30BaHUM U OOECIEYEHUU IUIOAOPOAUS TOYBBL. bojie3HETBOpPHbIE
(mapazutnyeckue) rpuobl. Muko3sl. Mepbl Tpo(pHIIaKTUKA MUKO30B.

Jlabopamopnsie u npakmuueckue padoomot.

N3ydyeHne ocoOEHHOCTEH CTPOEHMS IJIOJOBBIX TeJ ILUISAMOYHBIX I'pUOOB Ha
MUKPOCKOIIMYECKHX MpernapaTax u MyJssKax.

N3yuyeHue cTpoeHus MIECHEBBIX TPUOOB: MyKOpa U MEHUIUILIA.

N3ydyeHue BausHUS BHEMIHMX (PAKTOPOB HA TPOLECC Pa3MHOKECHUS
JIPOAKIKEM.

N3ydyeHue cCTpoeHHs M KU3HEHHOro IMKiIa (GUTOPTOpPHl Ha JKUBOM U
repOapHOM MaTepuase.

N3ydenue cTpoeHus TUIIAaHHUKOB (Ha repOoapHbIX o0pasiiax).

7KuBOTHbBIE

300/10rUs1 — HayKa 0 ’KUBOTHBIX

OO6mme W crnenuandbHbIE pa3aeibl 300J0ruU. KpaTkas HCTOpUS pa3BUTHSA
300JI0THH.

OOmue U crenualibHbIe METOAbl M3YUYEHHUS KUBOTHBIX. CBS3b 300JIOTHH C
JPYTUMM W HayKaMW, MEIUIMHOW U CEJIbCKUM XO3SHUCTBOM. 3HauyeHUE
300JI0THYECKUX 3HAHUK 11 denoBeka. Ilpodeccmu dYenoBeka, CBsS3aHHBIE C
300JIOTHEH.



Jlemoncmpayus TOPTPETOB YUYEHBIX, M300pAKEHUN, MOJEICH KUBOTHBIX,
MYJISIKU KUBOTHBIX, BIAXKHBIX ITPENApaToOB U APYTOE.

Jlabopamopnuvie u npaxmuueckue padbomul

CocraBiieHuEe peKOMEHAAIMHN 10 COOPY 300JIOTHYECKUX KOJUICKIUH.

CocraBnenue onurcanuii nmpodeccuid, CBI3aHHBIX C 300JI0THEH.

OO611ast opraHu3aius )KUBOTHOTO OPraHU3MaA.

Oco0eHHOCTH CTPOEHHMS] KUBOTHOM KJI€TKHM. MHOIOKIETOYHOCTh. TKaHU
KUBOTHOTO opranu3Mma. CTpoeHue U (PYHKIMU TKaHEW >KMUBOTHOTO OpraHU3Ma.
Opranbsl ¥ CUCTEMBl OPraHOB >KMBOTHOro opranu3Ma. dopma Tena KUBOTHOTO,
CUMMETPHS TENA, pa3MeEPBI TeA.

Jlabopamopnwle u npakmuueckue padoomaol

HccnenoBanne KIETOK MOJ MUKPOCKOTIOM Ha BPEMEHHBIX MUKPOMpPENapaTax.

CpaBHEHUE PACTUTENBHON U JKUBOTHOU KJIETOK.

N3y4yeHne TkaHen )KUBOTHBIX.

CTpoeHue  KU3HEAEATEIbHOCTb )KHBOTHOI0 OPraHNU3Ma

Opranu3sMeHHbIH YPOBEHb OPraHU3ALMH KU3HU

Ilurtanue y KMBOTHBIX. OTanbl NUATAHWS y JKUBOTHBIX. THIBI IHATAHWUS.
OHIOIMTO3 M 3K301MTO3. KierouHoe MW TOJOCTHOE  MHUIIEBApPEHUE.
[IpoucX0KI€HHE NUIIEBAPUTEIBHON CUCTEMBL. OJBOJIOLHS INUIIEBAPUTEIBHON
cucreMmbl. Pasnenenue numeBapUTEIbHOW CUCTEMBI Ha OTAEIbl. OcoOGEeHHOCTH
NUTAaHUSl PACTUTENIBHOAIHBIX JKUBOTHBIX. (OCOOEHHOCTH MUTAHUS XUIIHBIX
JKUBOTHBIX.

Jlabopamopnuvie u npaxmuueckue padbomul

N3ydyeHnne mnuTaHWs MPOCTEUIIEr0 TOJ MHMKPOCKOIIOM Ha BPEMEHHBIX
MUKpOIIpenaparax.

N3ydyeHnne mNHATaHUSA OTIOEIBHBIX MPEACTABUTENEN PA3JIMYHBIX TPYIII
JKUBOTHBIX.

Tpancnoprt y kMBOTHBIX. TpaHcnopT y crpekaronmx u ryook. [lomoctu
TeJla y KUBOTHBIX. [IponcxoxkaeHne u CTpoeHue NepBUYHOM MoJiocTh. Pa3Burtue
BTOPUYHOM (LIETOMUYECKON) MOJIOCTU. DBOIIOLMS TOJIOCTEH Tena y >KUBOTHBIX.
@OyHKIMU TMEPBUYHOW M BTOPUYHOW NOJIOCTH Tena. [IpuunHBI BO3HMKHOBEHUS
TPAHCIIOPTHOM cuUCTeMbl. POPMUPOBAHME KPOBEHOCHOM cucTeMbl. DyHKIHUU
KPOBEHOCHOW CHCTEMBI. 3aMKHYTblE W HE3aMKHYTbIE KPOBEHOCHBIE CHCTEMBI.
CBsi3p  THUIA  KPOBEHOCHOM CHCTEMBI CO  CTPOCHHEM  IIOJIOCTHM  Tela.
KpoBooOpamenue. Cepare. DBOMOLNMUS KPOBEHOCHOW CHUCTEMBI Yy TMO3BOHOYHBIX
JKUBOTHBIX.

JbIxaHue 'y SKUBOTHBIX. lcrnonp3oBaHue KUCIOpOAA > KUBOTHBIMHU.
Huddysus. [Ipixanne moBepXHOCTHIO Tena. JpIXaHuE Y JABYXCIONHBIX KUBOTHBIX.
dopMupoBaHUE ABIXATENBHBIX OpraHoB. JlpixaHue B BOJHOUM cpene. KaOphi.



Jpixanue B Ha3eMHOM cpene. JpixaHue npu nomMomu tpaxei. JIErkue. IBosonus
JbIXaTENbHON CUCTEMBI Y IO3BOHOYHBIX KUBOTHBIX.

Boigesienue y kuBoTHbIX. Ocmoc. Ocmotnueckoe naBieHue. CTpoeHue
BBIJICJIUTEIILHON CUCTEMBI Y JKUBOTHBIX. DBOJIIOLMS BBIACIUTEIBHON CUCTEMBI Y
KUBOTHBIX. BeinenurenpHas cucreMa HepUANATBHOTO THUIIA.
[IporonedpuananbHas BBIJICTIUTEIIbHAS cucTeMa. MertanedpuananbHas
BbIIEUTENbHAA cucTeMa. CBsI3b CTPOEHUSA BBIACIUTEIBHON CHCTEMBI C THUIIOM
IIOJIOCTH TeJla. BbIIenuTenbHbIe CHCTEMBl AKTMBHOIO THNA. ManpnurueBsie
COCYJIbl. DBOJIIOLMS MOYEK Y TO3BOHOYHBIX KUBOTHBIX.

Onopa u [BWKeHHMe Yy SKUBOTHBIX. OpranHbl [BUXKEHHS Y KIETKU.
I'mopocratnueckunn  ckener.  HapyxHbli  ckener. BHYTpeHHMH — CKEJIET.
@opMHUpPOBaHUE PBIYAKHBIX KOHEUHOCTEW, MPABWIIO pblyara. DBOJIOLHS OIOPHO-
JBUTAaTEJIbHOW CUCTEMBI Y TIO3BOHOYHBIX KMBOTHBIX. CTpoeHne mpi. JIBrKeHne
B Bojc. IlnaBanue. BoltankuBaromas cuia. [LmaBaTensHble my3slpu. [[Br>keHUE B
HAa3eMHO-BO3AYIIHOM cpene. [1onér. [logpemuas cuna. Paznnanbie TUIIBI TTOJIETA.

Peryasiuus KusHeAesiTeJIbHOCTH Yy KMBOTHBIX. HepBHast u rymopasibHas
perymsinusa. OcobeHHOCTH HepBHOHM perymsinuu. Juddys3Has HepBHas cucrema.
[Nanrnuu. llenTpanbHas u nepudepuueckas HepBHas cucrtema. lLledanuzanus.
OBOJIIOLIMS. HEPBHOM CHCTEMBI Y IIO3BOHOYHBIX JKMBOTHBIX. ['OpMOHanbHas
perymsiiiusi. OCOOEHHOCTM TOPMOHAJIBHOW peryisuuu. llpuMepsl HepBHOU U
TOPMOHAJIBHOW PETyJISLINHU.

Pa3Hoo0pa3ue ’KMBOTHBIX

J{ByXcI0MHBbIE M TPEXCJOWHBbIC JKUBOTHbIE M HX OCOOCHHOCTH.
JAByxcnoitHpie xuBOTHble. Tun Crpekaromue, uad KuIIeYHONONIOCTHBIE.
OcoOeHHOCTH  KJIETOYHOM  OpraHu3aluu. ONUJEPMUC U TacTPOJEPMHUC.
CrpekarenpHble KIEeTKU. JKW3HEHHBIM 1UWKI cTpekarmmx. PopmupoBaHue
Mey3bl. JKU3HEHHBIN HUKI CHUPOUIHBIX U TUAPOUAHBIX Meay3. Kopaibl.

Jlabopamopnvie u npakmuueckue padomul.

N3ydenne cTpoeHus U ) KU3HEAEATEIIbHOCTH TUAPBI.

N3ydyeHne XUMHYECKOTO COCTAaBa CKEJETAa KOJOHHAIBHBIX KOPAJLIOBBIX
ITOJIMIIOB.

Tpéxcaoiinbie :xkuBoTHBIE. DopMUpoBaHUEe MOJIOCTH Tena. OCOOEHHOCTH U
GyHKIMM BTOPUYHOM TOJIOCTH Tena. OpraHbl BbIAENIEHUA: NpoToHeDpuIuu u
Metanepuauu. OO MIaH CTPOCHUS TPEXCIONHOTO KUBOTHOTO. OCOOCHHOCTH
OpraHu3ald  TPEXCIOWHBIX JKUBOTHBIX. buiarepanbHas  (IBYCTOPOHHSIS)
cumMmetpus. [lepBuunopoteie xuBoTHBIE. TpoxodopHblie KUBOTHBIC. JIMHSIOMIE
YKUBOTHbIE. BTOpUUHOPOTHIE KUBOTHBIE.

Tun I[lnockue yepBu. OCOOEHHOCTH OpraHM3AIMU ITUIOCKMX YepBeH Ha
npuMepe MoOJ04YHOM miaHapuu. CTpOeHHE IOKPOBOB M KOKHO-MYCKYJIBHOTO



memka. [lapenxuma. CTpoeHHE NUILIEBApPUTEIbHOM, BBIAEIUTEIBHON U HEPBHOU
cucreM. IlpucnocobseHue mIOCKUX uYepBed K mapa3utusMmy. CocalblIUKH.
JKW3HEHHBIM LUK MEYEHOYHOIO COCaNbIIMKA. JIeHTOUHbIe 4epBU. JKH3HEHHBIN
LUKJ IIMPOKOrO JIEHTENa U OblYbero (CBMHOrO) uenHs. Jlpyrue mpencraBUTeNnn
napa3suTHYECKUX IJIockux uepBeil. [lpodunaktika 3aboneBaHMii, BBI3BIBAEMBIX
IIJIOCKAMM YEPBIMU.

Jlabopamopnuvie u npaxmuueckue padbomul

W3yuyeHne KU3HENCATEIbHOCTH, BHEIIHEIO M BHYTPEHHEIO CTPOCHMS
IIPECHOBOJIHBIX IIJIOCKUX YEPBEH.

N3ydenne CTpoeHUsT MNapa3sUTHYECKUX INIOCKMX YEpPBEM Ha BJIAXKHBIX
npernaparax.

Tun Kpyrabsie yepBu. OcCOOEHHOCTH OpraHuM3aluud KpYyTJbIX 4YepBeEH.
CtpoeHue KpyriblX YEpBEM Ha MPUMEpPE YEIOBEUECKOW ackapujbl. [IOKpOBBI u
KOXXHO-MYCKYJIbHBII Memok Hemato[. Jlunpka. CtpoeHne u (pyHKIIMOHMpPOBaHUE
CUCTEM OpraHoB HemMaTo/. JKU3HEHHBIN [IUKJI YEJIOBEYECKON aCKapuIbl.

Jlabopamopnuie u npakmuueckue padbomul

N3ydenue cTpoeHus 4ea0BeYeCKOM (CBUHOM) acKapu/IbI.

Tun Koabuarsie yepBu. OcOOCHHOCTH OpraHU3alMK KOJIbYAThIX YepBEl Ha
puMepe 0kKAEBOro 4epBsi. CTpoeHUE MOKPOBOB M KOKHO-MYCKYJIBHOI'O MEIIIKA.
Opranmsanuss nosoctd Tena. CTpOoeHHE MNHUIIEBAPUTENBHOW, KPOBEHOCHOM,
BBIJICTIUTEIIPHOM W HEPBHOM CUCTEeM. Pa3MHOXKEHME KOJbYaThIX YEpBEH.
Pa3Ho0Opa3ue Koab4aThiX YepBEU.

Jlabopamopnvie u npakmuueckue padbomol.

M3ydeHne BHEIIHETO U BHYTPEHHErO CTPOEHHUS T0KIEBOIO YEPBs.

M3ydeHne BHEIHEr0 U BHYTPEHHETO CTPOCHUS MEAULMHCKON MTHUSIBKH.

N3ydyeHne cTpoeHUsE MHOTOLLIETUHKOBBIX YEPBEU.

Tun MoJsutiocku. OCOOCHHOCTH OpTraHu3alni MOJUTIOCKOB. CTpoeHue Tena
MOJUIFOCKOB. Penyknus NEeIOMHMYECKON IIOJOCTH: NPUYMHBI M TOCJIEICTBUS.
@opMUpOBaHUE  MAHTHUMHOM  TOJOCTU U pakoBuHbl.  CTpoeHue U
(GYHKIIMOHUPOBAHUE CUCTEM OPraHoB MOJUIIOCKOB. Pa3HooOpaszne MOILTIOCKOB.
JIBycTBOpUaThIE MOJUTIOCKH. BprOXOHOTrHE MOJUTIOCKH. 1 0JIOBOHOTHE MOJIITIOCKHU.

Jlabopamopnwie u npakmuueckue pabomeol.

M3ydeHne BHEIHEr0 U BHYTPEHHETO CTPOEHHMS IBY CTBOPUYATOIO MOJUIFOCKA.

W3ydeHne BHEUTHETO U BHYTPEHHETO CTPOEHUSI OPIOXOHOTOTO MOJUTIOCKA.

M3ydeHne BHEITHErO M BHYTPEHHETO0 CTPOEHUS IT'OJIOBOHOTOTO MOJUTIOCKA.

N3ydenne CTpoeHNs! paKOBUH MOJIITIOCKOB.

Tun Yuaenucronorue. OcoOEHHOCTH OpraHU3alMKM 4YiIeHUCTOHOTrMX. Ilnan
CTPOCHMSI YJIEHHCTOHOIOIO JKMBOTHOTO. PenyKiuss BTOPUYHOW NOJIOCTH TeENa:
Ipu4YuHbl U 1nocneacTeusd. Paspenenne Ttena Ha otaensl.  KonedHocTn



wieHucToHorux.  CrtpoeHne u  (QYyHKIMOHUPOBAHME  CHCTEM  OpPraHOB
WICHUCTOHOTUX. OpraHbl YyBCTB  WICHUCTOHOTMX. (OCHOBHBIE  TPYIIIbI
YJIICHUCTOHOTHX.

Kaace PakooOpasubie. CtpoeHue u Moposiorusi pakooOpa3HbIX Ha
npumepe peyHoro paka. PaznooOpazue pakooOpa3HbIX.

Kaacce IlaykooOpasubie. Ctpoenune u Mop¢osiorus mNayKooOpa3HbIX Ha
npuMepe nayka-kpectoBuka. Paznoobpasue naykooOpa3HbIX.

Kaacc Hacexomble. CTpoeHue u BHEHIHSAS MOPQOJIOTHUS HACEKOMBIX.
KoneuHocTH M pOTOBBIE anmaparbl HACEKOMbBIX. JKU3HEHHBIM LUK HACEKOMBIX.
HacekoMble ¢ HEMONMHBIM IpeBpamieHneM. HacekoMble ¢ MOJHBIM MPEBPALLEHUEM.
Kykonka. OcCHOBHbIE OTpsiibI HAcCEKOMBIX C HENOJHBIM MPEBPALIECHUEM:
[Ipssmokpsuibie, [lomykecTtkokpbuipie, B n Ilyxoenpl. OTpsnbl HACEKOMBIX €
noiHbIM TpeBpanieHueM: JKectkokpeuible, IlepenoHuatokpsuibie, JIByKpbUIbIE,
Yemryekpouibie, bioxu.

Jlabopamopnsie u npakmuueckue pabomot

W3ydeHne BHEIIHETO CTPOSHUS U KOHEUHOCTENW pakoOOpa3HbIX.

N3yyeHue BHyTPEHHETO CTPOEHUSI PAKOOOPa3HOTO.

W3yuyenue cTpoeHus: pOTOBOTrO annapara ¥ KOHEYHOCTEH HACEKOMOTO.

M3yueHue BHyTPEHHETO CTPOEHUSI HACEKOMOTO.

N3yueHune BHENIHETO CTPOEHUS U OMOJIOTMH HACEKOMBIX Pa3HBIX OTPSIJIOB.

OmnpeneneHue NpeacTaBUTENICH PA3IMYHbBIX OTPSIIOB U CEMENCTB HACEKOMBIX
C MCIOJIb30BAaHUEM OIPEIECTUTEIEH.

Tun XoppaoBbie. OCOOECHHOCTM OpraHu3alMy XOPJOBBIX JKUBOTHBIX.
[Ipu3Haky XOpIOBBIX dKUBOTHBIX: TJIOTKA C KaOEPHBIMH ILETISAMU, XOP/Aa, HEPBHAS
TpyOKa, SHIOCTUIIb, TOCTHATAIbHBIN XBOCT. [10JI0CTh TEMa XOPIOBBIX KUBOTHBIX.

[Toxrun 'onoBoxopaoBbie. CTpOCHUE U )KUZHEAECATEIILHOCTD JAHIIECTHUKA.

Jlabopamopnsie u npakmuueckue padoomot

N3ydyeHne BHEMIHETO W BHYTPEHHETO CTPOEHUS JIAHIIETHUKA HAa
(UKCUpPOBAHHBIX MpernapaTax.

Pa3znooOpa3ue v 3BO/II0IUSA TO3BOHOYHBIX }KUBOTHBIX

OO6m1uit 0030p CTPOCHUS U PA3BUTHUS MIO3BOHOUYHBIX )KUBOTHBIX.

®opmupoBanue ckenera. Koctn u xpsmu. OTaensl Tena MO3BOHOYHBIX
JKUBOTHBIX. BucuepanbHblii W TYyJOBUIIHBIA OTAEIbl. OCHOBHBIE TPYIIIbI
MO3BOHOYHBIX KUBOTHBIX. becuentocTHble U uentocTHOpoThie. JKaOepHble ayrH,
(hopMHUPOBAHUE YSTIOCTEH.

OcoOEHHOCTH CTPOEHUS CHUCTEM OpPraHoB IMO3BOHOYHOIO YKHUBOTHOTO.
[Tonocte Tena. [umeBaputensHas cucrema. KpoBeHocHast cucteMa. [[pixarenpHas
cuctema. MertaneppuauanbHas BbIIETUTENbHAS cucTemMa (mouku). HepsHas
TpyOka. OT1eabpl HEPBHON CUCTEMBI.



Haakuaacc Peiob1

OcoOeHHOCTH CTPOCHHSI M OpPraHU3alldd PbI0 HAa MPUMEPE PEUHOTO OKYHSI.
Yemryss poid. Cxener pbi0. CTpoeHHE MNHINEBAPUTEIBLHON, KPOBEHOCHON W
BBIIETUTENBHON cucteM. Jlpixanue y pbul0. JKaOpel pbl0 u xaOepHbIN ammapar.
Hepsnast cucrema pb16. Opranbl 4yBcTB pbl0. bokoBas nuHUsA. XpslIeBble PhIObI.
OcoOeHHOCTH CTpOeHUsl U Ku3HenesATenbHOCTH. KocTHble pbIObL. Jlyuenépoie u
JonacTenépple pelObI.

Jlabopamopnwie u npakmuueckue padomol.

W3ydeHne BHEIIHETO U BHYTPEHHETO CTPOCHUS PHIOBI.

N3ydeHue ckeneTa KOCTHBIX U XPSIIEBBIX PbIO.

N3yuenne pazHooOpazusi peIo.

Omnpenenenue Bo3pacTa poi0O Mo yernrye.

Bpixoa mo3BOHOYHBIX Ha cymny. AMGuOMU, Hiu 3eMHOBOAHbIEC

[Ipennoceulky BBIXOJa MO3BOHOYHBIX Ha cymry. DOpMHUpOBAaHHME pPHIYaKHOU
KOHEUHOCTU. OCOOCHHOCTH CTPOEHUS W OpraHu3anuu ampuOuil Ha mNpuMepe
TpaBsaHOM Jarymku. Ckener aMmpuOuid, oTaebl 03BOHOYHUKA. [IumeBapuTenbHas
cucrema y am¢pubomil. CTpoeHre KpOBEHOCHOM CHUCTEMBI U pa3fielieHue KpPOBH Y
ampubuii (aprepuanbHbii KoHyc). [lpixanue y amduOHii, poyib YEITIOCTHOTO
annapara. Koxxnoe pgpixanne. @DOpMUpOBAHHME TYJOBUIIHBIX IIOYEK U HX
ocobenHoctu. HepBHas cucrema. Opransl 4yBCcTB. KU3HEHHBIN UK amM(puOui.
['onoBactuk. Heorenuss y amopubuii um perymsuus meramopdosza. OCHOBHbIE
rpynisl aMmpuouii.

Jlabopamopnuie u npakmuueckue padbomul

N3yuyeHue BHEITHETO U BHYTPEHHETO CTPOEHUS JISITYIIKK U TPUTOHA.

N3ydenue ckenera JAryKy.

M3yuyeHne nHIMBHIyalbHOTO PA3BUTHS 36 MHOBOHOTO.

AmHuOTHI. Pentuiiuu, uiau Ipecmbikarommecst

[TpucniocoOneHus MO3BOHOYHBIX JKUBOTHBIX K Pa3BUTHIO Ha CYIIE.
3apoppiieBbie 00071049KH U WX QyHKIMU. OCOOEHHOCTH CTPOCHUS U OpraHU3alun
PENTHIIMI HA TpUMEpPE NPBITKOM siiepuiibl. OCOOEHHOCTH CKelleTa U KOHEYHOCTE!
pentunuid. I'pyanas knerka. [[pmkenue y pentunuil. [IumeBapurensHas cucrema.
KpoBenocnass cuctema. Kpyru kpoBooOpaiieHUss M pa3leleHHe KpOBU B
Kenmynouke cepaua. [pixanue pentwini. @opMupoBaHME Ta30BBIX IMOYEK M HX
ocobenHoctu. HepBHas cucrema. Opranbl 4yBCTB. Pa3zMHOXEHUE M pa3BUTHE
pentrinii. OCHOBHBIE TPYIIIBI PENTUIUM.

Jlabopamopnuvie u npakmuueckue padbomul

N3yueHue BHEIIHEr0 U BHYTPEHHETO CTPOCHUS SIILIEPHULIBI.

N3ydeHune ckenera ssmepuisbl.

N3yuenne pazHooOpa3usi NPECMBIKAIOIIUXCS.



HTuust

Oco0OeHHOCTH CTPOCHMSI W OpTaHM3aIMH NTHUI] Ha MPUMEPE CH30T0 TroiyOs.
[Ipucnocobnenuss nrui] Kk non€ry. llepws. PazBuTue mepa, cCTpykTypa MEphEB.
Tunet nepseB. OcoOeHHOCTH B  CTpoeHUMH ckeierta. lLleBka, mpsikka.
®opmupoBanue Kuiasi. OCOOEHHOCTH CTPOCHMS MHILNEBAPUTEILHON CHCTEMBI.
CrpoeHne KpoBeHOCHOW cucTeMbl. Pasnenenne kpoBu B cepaune. Kpyru
KpoBooOpamieruss y nrur. OCcoOCHHOCTH ABIXaTeIbHOW CUCTEMBI. BozmyriHbie
MEIIKd U mapabpoHxu. MexaHusMm JBOMHOro gbixanus. CTpoeHHE HEpBHOU
cucteMmbl. Pa3Butne Mozxkeuka. OpueHtanmus nrTul. Oprassl  4yBCTB.
BeinenurensHass cucrema. PazButue nrun. Ctpoenue siina. PopmupoBaHue
sifiieBbIx odonouek. [losenenue nruil. TokoBanue. @opMupoBaHUEe THE3.

Jlabopamopnsie u npakmuueckue pabomot

W3ydeHne BHENTHETO U BHYTPEHHETO CTPOEHUSI IITHIL.

N3ydeHune ckenera NTULIBL.

M3ydeHne BHEIHEr0 CTPOEHUs U IIEPHEBOT0 IIOKPOBA IITHII.

W3ydeHue cTpOeHHUs siLa MTHLL.

Omnpenenenue NTHLL ¢ UCIIOJIb30BAaHUEM OIPENEIUTEIEH.

Muexkonurarouue

OcOOEHHOCTH CTPOEHHSI M OpraHu3alyyd MIIEKONUTAIOIIKUX Ha MpUMEpPE
noMoBoM MbIu. PopmupoBanue mepctd. CTpoeHue Bojioca. THIBI BOJIOC.
CanbHble U TIOTOBBIE Xkene3bl. Ckener miekonurarommx. Oco0eHHOCTH CTPOEHUs
ckenera KoHeuHocTeil. 3yOHas cuctema. CBsi3b 3yOHOM CHCTEMBI C THUIIOM
nutanus. PasHooOpasue 3yOHbIX cucreMm. llumeBaputenbHas  cuctema
MiekonuTaromux. OCOOEHHOCTH CTPOEHHS MUILEBAPUTEIBHON CUCTEMBI Y
PACTUTENBHOAIHBIX MJeKonuTaromux. CTpoeHne KpOBEHOCHOM cHcTeMBI. Kpyru
KpoBooOpamienus. JlpixarenbHast cucrema. CTpoeHHE JETKHUX, ajJbBEOJIIPHOE
neixanue. Juapparma. TynoBuIHBIE TOYKM W HEPPOHBI MIIEKOMUTAIOIINX.
Oco0OeHHOCTH HEpBHOHM cUCTeMbl MileKonmuTarommx. Opransl 4yBCTB. Pa3Butue
miekonuTaromux. PdopmupoBanue miaaneHThl. (OCOOEHHOCTH IUIALEHTapPHOIO
nutanug. Cucrema miuekonurtaromux. [lepso3sepu. CyMuarbie MIICKOIUTAIOIIME.
[TnanenTapHslie MaekonuTaromue. CoBpeMeHHask CHCTEMA MIIEKOITUTAOIINX.

Jlabopamopnuvie u npakmuueckue padbomul

N3yuenue  crpoeHuss uepena MU 3yOHOM  CHUCTEMbl  Pa3IUYHBIX
MJIEKOITUTAOIINX.

N3yuenue pa3zHooOpa3us MIIEKONHUTAIOMIMX.

N3ydeHnue cTpoeHns CKeneTa MIIEKOITUTAOLUX.
IBOJIOIUA U DKOJIOTHSA KHBOTHBIX

DBOJTIOLMS OECTIO3BOHOYHBIX KUBOTHBIX. DBOJIIOIUS XOPIOBBIX KUBOTHBIX.



Cpena oOuTaHMsi W DKOJOTMYECKAss HHUIIA. ODKOJOTUYECKHE (DAKTOPHI.
AOuoTndeckue, OHOTHMYECKHE U  aHTPOINOTeHHble  (akTopsl. OCHOBHbBIC
HKOJIOTUYECKUE 3aKOHBL. 3aKOH ONTUMyMa. 3aKOH JIMMHUTHUpYIOUIEro (axropa.
3aKOH PKO0JIOTMYECKOW UHIMBUTyaIbHOCTH BUIOB. [Ipricniocobiennst opranu3MoB.

Bomnas cpena oburtanms. XapakTepuCTHKa BOTHOW cpenbl. IlnoTHOCTH M
temneparypa Boapl. Con€HocTh BOAOEMOB. PacTBOpuMOCTh KHCHOpoAa H
YIJIEKHUCIIOro rasa B Bojae. Mopckue opranusMbl. [ITaHKTOH, HEKTOH, OEHTOC.
Oco0eHHOCTH CTPOCHHUS TIAHKTOHHBIX OpraHu3MoB. [Ipucnoco6nenus Kk KU3HU B
Tonie BoJAbl. OCOOEHHOCTU CTPOEHUS M OHOJIOTMM OCHTOCHBIX OpPTaHU3MOB.
[IpecHoBomHbie opraHusmbl. [IpoGrembr ocMmoperymsuuu. I[lpucnocobnenus
OpPTraHMW3MOB K XWU3HU B MOPCKOHM M IPECHOU BOJE. BTOPUYHOBOAHBIE OPTaAHU3MBI.
®opMHpPOBaHUE TUIABHUKOB U IJIABATEIBHBIX NIEPEIIOHOK.

HazemHo-Bo3nymHasi cpega  oOuTaHusl.  XapaKTepUCTUKA  HA3€MHO-
BO3JIYIIHON cpejibl oOuTanus. [I10THOCTh U BIAXKHOCTH Cpefibl. BBIXO] )KUBOTHBIX
Ha cyury. [Ipumepsl aganTanuil K Ha3eMHBIM yCJIOBHSIM oOuTanus. @opMupoBaHue
JETKUX, MAIBIIUTUEBBIX COCYJOB M KYyTHUKYJIbl Y WIEHUCTOHOTUX. @OpMUPOBAHUE
KOoHeyHocTe. (OCOOEHHOCTH JbIXaHUST M BOJHOIO OajlaHca y Ha3eMHBIX
OpraHMW3MOB. AJANTalMK K MOJETY y NTHUL], HACEKOMBIX U PYKOKpPbUIbIX. [IpaBuiio
Aunnena. [IpaBuiio beprmana.

[TouBeHHas cpena oOuMTaHUs. XapaKTePUCTHUKA MTOYBEHHOM Cpeibl OOUTaHUA.
OcoOEHHOCTH CTpOCHMS M aJanTallMd TOYBEHHBIX OPraHU3MOB. AmanTanuu
KOJIbYATBhIX YEPBEH, HACEKOMBIX M MO3BOHOYHBIX MBOTHBIX K MOYBEHHOMN Cpeae
oOuTaHusl.

Opranu3meHHasi cpefia OOMTaHUs. XapaKTePUCTUKA OPTaHU3MEHHOUN Cpelbl
obutanusa. IlpucrnocoOneHuss OpraHu3MOB K Mapa3suTU3My. B3auMooTHOIIEHUS
napa3uT—xo3siuH. [lapa3uTel W Mmapa3suTouAbl. DKTOMAPA3UTHI U DHJIOMAPA3UTHI.
[Tapa3suTnyeckue IUIOCKHE, KpYTJble, Koybdarble 4YepBU. llapasutuueckue
YjeHUCTOHOTHE. DOPMUPOBAHNE MPUCOCOK U KPrOUbeB. DOPMUPOBAHUE TUIOTHBIX
MMOKPOBOB. PeAyKIHsi CEHCOPHBIX OPTaHOB U IPYTUX CUCTEM OPTAaHOB.

Jlemoncmpayuu XKUBBIX JKUBOTHBIX, 4Yy4des, KOJUIEKIMH, pPa3gaTOYHOIO
Marepuaa, MyJsDKeH W Mojelei, TaOluil, CllaijioB, BUACOPUIBMOB M CaWTOB
WNHTepHeTa, MOKA3bIBAIOIINX MPUCIIOCOOJIEHHOCTh KMBOTHBIX K YCJIOBHUSIM CPEIbl
oOUTaHus, LETH U CETU MUTaHUS B DKOCUCTEMAax, paclpOCTPaHEHUE KUBOTHBIX B
MPUPOIHBIX 30HAX 3eMJTH, reorpaduueckux KapT (KUBOTHBIA MUDP 3eMJIHN).

Jlabopamopnuvie u npakmuueckue padbomul

N3yuyenue npupoaHOro cooOIIecTBa: COCTaBa U CTPYKTYPHI.

DKCKYpCHS WIH BUAECOIKCKYPCHSL.

Ce30HHBIE SIBJICHUS B )KU3HU KUBOTHBIX.

KuBoTHbBIE U YeJIOBEK



Bo3zelicTBue 4YenoBeka Ha UBOTHBIX B MPUPOJE: MPSAMOE M KOCBEHHOE.
[IpombIicioBbI€ KUBOTHBIE (PBIOOJIOBCTBO, 0X0Ta). BeneHne mpombicia >KMBOTHBIX
Ha OCHOBE HayyHOro mnoxaxoga. OIoMallHWBaHUE >XUBOTHBIX. JlMKHe mpeaku
nomamiHux ~— KUBOTHBIX.  Cenekuus.  [lopoabl.  MckyccTBeHHBIN — 0TOOD.
KonTtpacTHbie (OpPMBI KUBOTHBIX IO OJHOMY M TOMY >K€ MPHU3HAKy B IMpejenax
onlHOro BuAa. KioHupoBaHHWE KUBOTHBIX. KIleTOUHBIE, XPOMOCOMHBIE U
F€HETUYECKUE TEXHOJIOTMU B CO3/IaHMM HOBBIX MOPOJ CEIbCKOXO35MCTBEHHBIX
YKUBOTHBIX.

3HayeHUWEe JIOMAIllHUX JKUBOTHBIX B JKU3HM 4YesioBeka. JKUBOTHBIE
CEIBCKOXO03SIIICTBEHHBIX YTOJIAM. [ITueBoACTBO. JKHBOTHOBOACTBO.
PacnipoctpanéHnpie WHGEKIMOHHBIE 3a00JICBaHHMS Yy JOMAIHUX JKWUBOTHBIX.
Omuzootuu. IlpuHiunel npoUIAKTUKM U JI€YEHUS  PacHpoCTPaHEHHBIX
MH(EKIMOHHBIX 3a00JIeBaHUN JIOMAIHUX >KUBOTHBIX. KHUBOTHBIC-BPEIUTENH,
METO/1bl OOPHOBI C KUBOTHBIMHU-BPETUTEIISIMHU.

['opon kak cpena obutanusi, co3maHHasi 4enoBeKOM. CHHAHTPOITHBIE BU/IbI
JKUBOTHBIX. AJanTaius >KMBOTHBIX B YCIOBHSX Tropoja. BoccranoBieHue
YUCJIEHHOCTH PEAKUX BHUJIOB IKUBOTHBIX: OCO0O OXpaHsSEeMbI€ MPUPOHbBIC
tepputropunn  (OOIIT). buochepubie pesepBartl. KpacHas KHHra MKUBOTHBIX
Poccun. Mepbl coxpaHeHHs! 1 BOCCTaHOBIICHHS )KUBOTHOTO MHPA.

Jlemoncmpayuu qyden, KOJUIGKUUN, TaOMUIl, claioB, BUICO(UIBMOB H
caiiToB MHTepHETa, MOKa3bIBAIOIIUX OXPAHSIEMBIX M MPOMBICIOBBIX >KUBOTHBIX,
criocoObl  PBIOOJIOBCTBA, OXOTHI, AKKJIMMATHU3alMd U Pa3BEACHUSA JOMAIHUX
YKUBOTHBIX, )KUBOTHBIX CEIIHCKOXO3SIMCTBEHHBIX YTOIUM, CIOCOOBI OXPaHbl PEIKHX
YKUBOTHBIX, IPUBJICYEHUS U OXPAHBI )KUBOTHBIX TOPOJA.

Jlabopamopnsie u npakmuueckue padoomol

N3yueHne HaCEeKOMBIX-BPEIUTEICH CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYP.

HaOmronenus 3a nTuiiaMu B rOpoJICKO cpejie.

9 KIIACC

BBenenue

Cuctema OMOJIOTMUECKHMX HAyK, H3y4YalOIIUX 4YeJIOBEKAa: IUTOJIOTHUS,
TUCTOJIOTHSI, SMOpPHUOJIOTHS, TEHETHUKAa, AaHTPOIOJOTUs, aHATOMMs 4YeJIOBEKa,
(bu3noIOrus YeaoBeKa U IPyTrue MEIUIIMHCKIE HAyKH.

[Ipodeccun, cBs3aHHBIE ¢ HayKaMu O 4YeloBeKe. [lepCreKTHUBBI pa3BUTHS
3HAHHUIN 00 OPraHU3Me YEJIOBEKE U €T0 CBS3SIX C OKPYIKAIOIICH Cpeoi.

JleMoHcTpanusi TaOJWI, ClaiaoB, BHACOPMILMOB U caiiToB MHTepHeTa,
MOKA3bIBAIOIIUX pa3HbIe OMOJIOTUYECKHUE JUCIUILUINHBI, CBS3aHHbIC C M3yYCHUEM
YyeJloBeKa, Mpodeccuif, CBSI3aHHBIX C U3YUYCHHEM OpraHu3Ma 4YejoBeKa U
MEIUIIMHOM.



O01mii 0030p KJIETOK M TKAHEH OPraHu3Ma 4YeJioBeKa

OOMeH BemiecTB KaKk OCHOBA JKM3HU YeJIOBeKa. bBenku, IUIUbI, yTieBOIbI,
HYKJIEMHOBBIE KHCJIOTBI, HU3KOMOJIEKYJISIPHBIE COCIMHEHUSI, BKIIFOYasd BUTAMUHBL.
XHUMHUYECKOE CTPOCHUE, OCOOEHHOCTH UM (YHKUIUU OEJIKOB, JTUMUIOB, YTIEBOIOB,
HYKJIICMHOBBIX  KHCIOT W  HU3KOMOJEKYJSIpHbIX  coeauHennii. ATO —
yHUBEpCalbHas YHEpreTUdecKas BaioTa KieTku. OO0liee NoHATHE O KaTaboJIu3Me
(Ha mpuUMepe KIETOYHOIO JbIXaHWs, HAUYWHAS C MOJATOTOBHUTEIIBHOTO 3Tamna) U
aHaOoaM3Me (Ha MpUMEpPE PA3IMYHBIX OMOCHHTE30B, NPOUCXOIAIINX B KIIETKE).
CpaBHEHHE KJIETOYHOTO JbIXaHusd © OpoxkeHus. Perymsuus OenkoBoro,
YTJIEBOJHOTO, JIMMTUIHOTO oOMeHa. [IpsiMble u 0OpaTHbIE CBSI3U B peryisiiuu. Poib
dbepMeHTOB W TOPMOHOB B Tpoleccax oOmeHa BemlecTB. Hapymienus
OMOXUMHUYECKUX TMPOIECCOB B KJETKE: aBUTAMUHO3bI, JAcheKkThl B pabote
onpeaenEHHbIX (PEPMEHTOB U JIPYTOE.

[Muronorusi.  MHorooOpazue  kjJIeTok u  ux  jauddepeHiurams.
OMOpHOHANIbHBIE  CTBOJIOBBIE  KJIETKH, WHAYLUHUPOBAHHBIE IUIIOPUIIOTEHTHBIC
CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIETKH B3POCIIOTO YEJIOBEKA.

Knerounsie kKOHTaKkThl. MOJIEKYJISIpPHBIE OCHOBBI OTBETA KJIETOK HA CUTHAIIBI.
[Tonarue kieTouHoi rudenu. JIMMUT KIETOUHBIX JIeJIEHU, o0l1liee peACTaBICHUE
O CTapeHMH Ha KIETOYHOM M MOJIEKYJIIpHO-OUoiIorudeckomM ypoBHe. Ooiee
MOHSITUE O PAKOBOM TpaHCPOpPMAIIUU KIIETOK.

Jlabopamopnsie u npakmuueckue paoomol

[IpocMOTp  3IEKTPOHHO-MUKpOCKONMYEeCKHX (dororpadguit  mpemnapaToB
CTPOEHUSI KIIETKH U MEXKKIIETOUHBIX KOHTAKTOB.

Tumnbl TKaHeld opraHu3Ma 4eJOBEeKa: SIUTENMalIbHAsl, HEPBHAsI, MBbIIICYHAs,
COCIMHUTENbHAS TKaHU. XapaKTEepPUCTHKA U Kiaccudukanuu snutenieB. HepBuas
TKaHb: HEWpPOHBI U Heupornusa. CtpoeHue u (usnonorus HevipoHa. [loTeHrman
MOKOS ¥ noTeHuan aeicreus. [Iposenenne HeppHoro umnyibca. Kiiaccudukanus
Y MEXaHU3MbI paboThl cuHancoB. Helipomenuatopsl u ux peuentopbl. MbllieyHas
TKaHb: CKEJIETHasl, cep/ieuHast U riajakas. CTpoeHHe COKpaTUTEIbHOIO amnmapara
IIOIIEPEYHO-TI0JIOCATHIX MBI, MOJEKYJISIpHbIE MEXaHU3Mbl COKpALICHUA U
paccnabnenus. OTiMuug TJIAJKOW MYCKyJaTyphl OT TOINEPEYHO-TIOI0CATOM.
®dusnosoruss BO3OYIUMOCTH M COKPAaTUMOCTH TJIQJKOM MBIIIEYHOM TKaHM.
CoenuHutenbHasg TKaHb: CBOMCTBA, PA3JUYHBIC THUIIBI KIJIETOK, XAPAKTEPHUCTHKA
MEXKJIETOYHOTO  BemiecTBa.  Kraccudukanus  COCIMHUTENBHBIX  TKaHEW:
COOCTBEHHO COCIMHUTEIbHBIC TKAHU, TKAHU BHYTPEHHEH CPEeJIbl, XPSIIeBas TKaHb,
KOCTHas U IpyTHe.

Jlabopamopnwie u npakmuueckue padoomaol

MuUKpOCKONIMPOBAHUE MPENAPATOB OCHOBHBIX TUIIOB TKAHEM.

HepBHas cucrema



Knaccudukanuss HepBHOU cuctembl. lleHTpanbHas u mnepudepudeckas
HepBHass cucrteMa. CrpoeHue HepBa, O0OOJOUYKH, KiIacCUPUKalUg HEPBOB.
CrpoeHre CHUHHOTO W ToJIOBHOro mo3ra. DyHKUIMH OTAENIOB CIIMHHOTO MO3ra.
[IpoBogsimue MOyTH CHOUHHOTO  MO3ra. AHATOMHMSL  TOJOBHOTO  MO3ra:
IIPOJOJTOBATBIM MO3T, CTBOJI MO3rd, CPEIHHUM, IPOMEKYTOUHBIN, IEPEAHUN MO3T.
CrtpoeHure MO3KeuKa U KOPbI OOJBIINX MOJIyIIapuil.

@OyHKIMU OTAEJIOB TOJIOBHOTO MO3ra M HMX 4YacTed. UepenmHOMO3roBblE H
CIIMHHOMO3TOBbIe HEpBbl. CoMmaTHYeckass W BEreTaTMBHAasi HEPBHAsA CHUCTEMA.
L{eHTpBl COMaTUYECKOW U BET€TATUBHOM CUCTEM B LICHTPAJIbHOW HEPBHOU CUCTEME.
Pednexropnas nyra. Peduexropnoe konbio. Heiponnas cers. Knaccudukanuu
pedIIeKCOB: MOHO- M TMOJIMCUHANTHYECKHE, O€3yCIOBHBIC M YCIOBHBIE U JPYTHE.
Pone uccnepoannit M.I1. [1aBnoBa. @ynkuuoHanbHbeie cuctemsl [1.K. AHOXHHAa.
Hcnonb3oBaHue mpuHIMNA padOThl HEUPOHHBIX CETEH B HCKYCCTBEHHOM
WHTEJUICKTE.

Hapymienus paboTsl HepBHOU cuctembl. Helipoaerenepaiuu u COBpeMEHHbIE
METOIbI UX JieueHus. MHCyNbT. JIekapcTBa, NpOXOAAIINE U HE MPOXOASAIINE YEPE3
reMarosHuedainyeckuii 6aprep. MeTo bl HcciieI0BaHUsI MO3TOBON aKTUBHOCTH U
CTpPOEHHUS CTPYKTYp HEPBHOM CHUCTEMBI: 3JIeKTposHIedanorpadus, peructpanus
AKTUBHOCTU Pa3JIMYHBIX OTJEJIOB MO3ra, MarHMUTHO-PE30HAHCHas Tomorpadwus,
KOMITbIOTepHast ToMorpadusi. Untepderic MO3r—KOMIBIOTED.

Jlabopamopnsie u npakmuueckue paoomol

N3ydeHne TUCTOIOrMYECKUX MPErnapaToB OPraHOB HEPBHOM CUCTEMBI.

N3ydenne cTpoeHHs TOJOBHOIO MO3Ta Ha MaKeTax.

CeHcopHbIE CHCTEMBI

CtpoeHre CEHCOPHBIX CUCTEM: PELENTOPhI, TPOBOASIIIAS YaCTh, OTACH KOPHI,
oCylleCTBIsIIOMUM  00paboTky wuHbopManuu. Kiaccudukanus penentopos:
AKCTEPOPELECTITOPhI, HHTEPOPELIENTOPHI, MPOMPHUOPELEHTOPLI, MEXaHUYECKHUE,
TeMIIepaTypHbIE, XUMUUYECKHE, 00JIeBbIie U Apyrue peuentopsl. CoMaToceHCOpHas
cUCTEMA.

Crpoenne r1na3a. 3puTenbHBbIE peHenTophl (MaJOYKM U KOJIOOYKH).
duznyeckre 1 XUMHUYECKHE OCHOBBI BOCIIpUATHS cBeTa. UEpHO-0enoe u BETOBOE
3penue. Ctpoenue ceryatku. I[IpoBenenne m oOpabOTKa 3pUTENBHOIO CUTHAJIA.
Axkomonanusi. buHoOkynspHoe 3peHue. HapyieHuss 3peHUss W HUX TMPUYUHBIL
3aboneBanus Tr7a3a (KOHBIOHKTHBUT W JpyTrue) ©W WX OpOoPHIIaKTHKA.
CoBpeMeHHbIE METOAbl JICYEHUS HAPYUICHUW 3pEeHUs: Ja3epHas KOPPEKUHs,
3aMeHa XpyCTalluKa, KJIETOYHAas Teparus, MpoTe3upOoBaHue IJ1a3a u Jpyrue.

CtpoeHre HapyXHOTO, CpeAHEro MU BHYTpeHHero yxa. KoprtueB opras.
Mexanu3m BocnpusiTUs U 00pabOTKM 3BYKOBBIX BOJIH. CBSi3b IIEHTpa Cilyxa
neHTpa peuu. Hapymienus ciiyxa ¥ UX NpUYUHBL. 3a00JIeBaHUS OPTraHOB ClyXa



(otut w gpyrue 3aboneBaHus) M uX npodumnakThka. COBpEeMEHHBIE METOIbI
JICYEHMs] HapyLICHUH CllyXa: CIYXOBOM ammapar, NpOTE3UpOBAaHUE W JIPYTHE.
AHatomust U (pu3Hnoaorus BecTuOyispHoro anmnapara. OTOIUTOBBIN anmapar.
Opranbl BKyca, OOOHSIHMSI, MBILIEYHOTO U KOKHOTO YYBCTBA: aHATOMHUS U
(buznoNorus, uX HapyLUICHHUS.
Jlemoncmpayus pa300pHBIX MOJIEEN IJ1a3a U yXa.
Jlabopamopnuvie u npaxmuueckue padbomul
N3ydeHue cTpoeHus opraHa 3peHus (Ha MyJIsKe U BIaXKHOM IIpenapare).
W3ydeHne cTpoeHus opraHa ciyxa (Ha MyJIsiKe).
W3ydeHnne rucTonornyecKux MpernapaToB OpraHoB YyBCTB.
JHIOKPHHHAS cCUCTEeMAa
OnpeneneHue M OCHOBHBIE XapaKTEpPUCTUKU TopMoHOB. Kiaccudukanms
TOPMOHOB 0 XMMHUYECKOMY cTpoeHHto. Kiaccudukanus penentopoB ropMOHOB.
MonekynspHple MEXaHU3MBI IEUCTBUS TOPMOHOB Ha KJIETKU-MHUILICHH.
OHAoKpuHHas (yHKUUsA runoraitamyca. JKenesbl BHYTPEHHEH Cekpeuuu
(runodus, Hnudu3, UIMTOBUIHAS  KKeje3a, MapallUTOBUIHBIE  JKEJE3Bl,
HAJIIOYEYHUKH ), BBIJEISIEMbIE UMY TOPMOHBI M UX (yHKIMH. JKele3bl CMEIIaHHON
cekpeuuu (MOJpKENyAoYHasl jKelie3a, ITOJIOBBIE JKEJNEe3bl), BBIICISIEMbIE UMU
TOpMOHBI W UX (QyHKIUHU. [‘unoranamo-runoduszapHble KOHTYPBI PETYIISLIUU
JEATEIIBHOCTH HEKOTOPBIX KEJIE3 BHYTPEHHEN cexpeunu. Hapymenus, cBsa3aHHbIe
C Trumo- M runepPyHKUUAMH TOPMOHOB. Buapl caxapHoro nuabera u HX
ocioxxHeHusi. KiierouHast Tepamusi B JICYEHUM SHIOKPUHHBIX 3a00J€BaHUU.
Mukcenema.
[Ipourie opraHbl M TKaHW, BBIACIAIOIIAE TOPMOHBL: IIOYKH, CEPALE,
YKEJIyJOYHO-KUILIEYHBIN TPAKT, )KUPOBask TKaHb U IPYyTHE.
Jlabopamopnuie u npakmuueckue padbomul
M3y4deHnne rucToornyeckux MpenapaToB S3HAOKPUHHBIX OPTraHOB.
IloBenenne
Pednexkropnas teopus nosenenusa. HacnenctBeHHble M HEHACEACTBEHHbBIE
dopmbl moBenenus. Ilpocrelimue yciaoBHbIE peduiekchl. MHCTpyMEHTaNbHOE U
npyrue ¢opmsl 00yuenus. Lens. Motus. Pednekc. [Torpednocts. Peduiekc nenu
no IlaBmoBy. J[lunammueckuit crepeorun. MmnpuHTHHT. @OUKCUpOBaHHBIE
KOMILIEKCHI OBHKeHUi. CurHaiabpHbele cucteMbl. Peub. Mbmmnienue. [lamate u eé
Bunbl. KorHutwBHBIE (GYHKIUM HEPBHOW cHUCTeMbl. Poib pasHBIX OTIENOB
TOJIOBHOTO MO3Ta B PEryJsiiUU JIBH)KCHHM, CHa M OOAPCTBOBAHMS, U APYIHX
CJI0’KHBIX IPOLIECCOB. MeXaHnu3mMbl BOZHUKHOBEHUS sMoLuil. HerporymopanibHas
peryisiuusa moJioBoro noseneHus. Hapyuienus moBefeHus, UX CBsI3b ¢ paboTOi
HEPBHOU U DHJIOKPUHHOU CUCTEM, COBPEMEHHBIE METO/IbI JICUCHHS.
OnopHo-ABUraTe/ILHBIN aNNApPaT



Koct. AHatoMusi KOCTH: HAJIKOCTHUIA, BHYTPEHHEE BEIIECTBO KOCTH.
Ocreon. Kimaccuduxanus kocred. Poct kocteit. CoeIMHEHUS KOCTEMN: MOJIBH)KHBIE,
MOJYNOABWKHBIC, HEMOJABKHBIE. CTpOCHHUE CyCTaBa U CYCTaBHOW CYMKH.

OceBoii ckeseT: 4epern, MO3BOHOYHHUK, p&opa, rpyauna. Koctu numeBoro u
MO3TOBOro OTAeNOB dYepena. OTaenbl MO3BOHOYHUKA, OCOOCHHOCTH CTPOCHUS
MO3BOHKOB B Pa3HbIX OT/I€JIaX, MEKIIO3BOHOUHbIEC coeuHEeHUs. CTpOeHUE rpyaHOM
KJICTKH.

CxeneTsl MosICOB KOHEYHOCTEH M CBOOOJHBIX KOHCYHOCTCH: aHATOMHYCCKHUE
0COOEHHOCTH BXOJISIIIMX B UX COCTAB KOCTEH.

Hapymienust cTpoeHHs CKeJIeTHOM cucTeMbl. Bo3pacTHeie HW3MEHEHHS,
octeonopos. TpaBMbl. 3a00JIeBaHNS OMIOPHO-/IBUTATEIIBHOTO armapara, CBsI3aHHbIC
c mnpsaMoxoxjaeHrueM. CoOBpeMEHHbIE WHBA3WBHBIE W HEWHBA3WBHBIE METOJbI
JICYEHUS: TPOTE3UPOBAHUE CYCTaBOB M MEKIIO3BOHOUHBIX JUCKOB, UCIIPABIICHHE
KPUBU3HBI IO3BOHOYHHKA U JPYTHE.

Jlemoncmpayua ckenera 4eNOBEKa, yepena, KOHEYHOCTEH, I03BOHKOB,
pacnuiIoB KOCTEH.

Jlabopamopnsie u npakmuueckue paoomol

N3ydenne cTpoeHus CKeJleTa 4eJIoBeKa Ha MaKeTax.

Mpimiel. PaboTa MBI MO MEPEMEIICHUI0 KOCTHBIX pPbIYaroB. MBIIIIIHI,
MPUKPEIIAIONIAECS ABYMs KOHIIAMHU WJIM OJJHUM KOHIIOM K KOCTSIM. MUMHUUYECKHE
MBIl KaK TPUMEP MBIIIIL, HE TTPUKPEIISIONIUXCS K KOCTSIM.

Mpimna kak oprad JjokoMoiuu. O007104Kky MbIbl. CyXOXKUIUS U CBSI3KH.
JBurarenbHble €IUHUIBI.  MBIIIIIBI-CHHEPTUCTEI M aHTaroHUCThl. HepBHas
peryysanust padoTsl MbIIl. Pojab CIMHHOTO MO3Ta, MO3XKEYKa U KOPbI OOIBIINX
MO LLIAPUM.

OcHOBHBIC MBIIIIBI Tejda YenoBeka. Hambosee pacrnpocTpaHEHHBIE TpaBMBI
MBIIIIEYHON CUCTEMBI U METObI UX MPOGUIAKTUKU. ATpO(]US MBIIIIL, TPUUYUHBI U
JICUCHHE.

Jlabopamopnsie u npakmuueckue padoomot

Oxka3zaHue MepBoi MOMOITY TIPU MOBPEKICHUH CKEJIETa U MBIIIILI.

KpoBeHocHas v tumMm@paTudecKkasi CHCTeMbl

OcobOeHHOCTH CTpoeHUST ¥ (PYHKIIMOHMPOBAHUS CEPACYHON  MBIIIIIHI.
AHaToMHsl cepAua: DSHIOKApJ, MHUOKapJ, OJIUKapHA, TIepUKapi, KeIyJOuKH,
npeAcepaus, KiamaHbl cepiama. MexaHnueckas pabora cepaiia Kak Hacoca.
Cepneunblii UK. ApTepuanbHOE JaBiieHHe, Mylibc. ABTomarus. IIpoBoasias
cCUCTeMa cepama. OJeKTpuueckas paboTa cepaua. ODJIEKTpoKapAuorpaMma.
HepBnas u rymopasnbHas peryisiuus padoTsl cepna. Hapyiienus paboTsl cepaiia.
['unepronndeckass OOJie3Hb, CEpACYHAS  HEJOCTATOYHOCThb,  aTEPOCKIEPO3
KOPOHApPHBIX COCYyNOB, WH(MapKT Muokapaa u Tak ganee. lllyntupomanue,



AHTMOIJIACTUKA, KJIETOYHAs TEPANHs U JPYyTHe COBPEMEHHBIE METOJIbI JICUECHUS
ceplleyHbIX OoJie3Hel. TpaHCcIuIanTaus cepua.

Jlabopamopnuvie u npaxmuueckue padbomul

[IpocMOTp rUCTOIOTMYECKHUX HPETAPATOB CEPACUHON MBIIIIIBI.

DnexTpokapauorpadus.

N3mepenne apTepraibHOTO JaBJIEHUS U MyJIbCa.

KpoBeHocHas cuctema u JInMQpaTH4YecKas CUCTEMA.

Kpyru xpoBooOpaiieHus: OOJbIIOW M Mayblid, OCHOBHBIE COCY/BI.
Knaccudukanus cocynoB: apTepuu, apTEpPUOJIbI, BEHbI, BEHYJIbI, KaIWUISAPHI.
Pe3uctuBHble, OOMEHHBIE M EMKOCTHbIE cOCyAbl. CTpOEHUE CTEHOK COCYAOB.
HepBHast u rymopanpHasi peryisiius padoTel cocyqoB. CucTeMHas perynsnus
apTepuajibHOrO JaBi€HUS W JpPYruX HapaMmeTpoB KpoBu (Oapopediekc,
xemopeduiekc u Tak jainee). HapymieHuss paboTbl cocyqoB. ApTepuanbHblE U
BEHO3HbBIE KPOBOTEUEHHUSI U II€PBas IOMOILb [IPU HUX.

AHatoMus JUM@ATHYECKOM  CUCTEMBI: JHUM(PATUYECKUE COCYyAbl U
muMmpatryeckue y3ibl. [[puauHbl JBUKEHUS KPOBU U JIUM(QBI IO COCYIaM.

Jlabopamopnsie u npakmuueckue paoomol.

N3yuyeHune rucToIornyeckux npenapaTroB CTEHOK COCY/I0B.

[IepBas momMoIb IPU KPOBOTEUEHUSX.

BHyTpeHHsisl cpea opraHusMa

KpoBb, TkaHeBast KUJIKOCTb, TuMpa. MexaHu3Mbl TOAACpKaHKsI BHYTPEHHEH
cpeabl opranusma (romeocrta3). CBsi3b BOJHO-COJEBOrO OOMEHa OpraHu3Ma C
(GbopMHpPOBaHUEM U OTTOKOM TKaHEBOW KHUJIKOCTH.

XUMHUYECKHM COCTaB IUIa3Mbl KpOBU. POPMEHHBIE 3JIEMEHTHI: SPUTPOLIUTHI,
JeHKOIuUThI, TpoMOouuThl. JlelikonuTapHas ¢opmyna. DyHKIMM pa3TUUHBIX
dopMeHHBIX 37eMeHTOB. KpoBeTBopeHHe M oOpraHbl KpoBEeTBOpeHMs. Mecrta
rudenu pazauyHbIX (OPMEHHBIX AIEMEHTOB KPOBHU. I'pymnmbl KpOBU MO CHUCTEME
ABO, pe3yc-axTop u gpyrue cucteMbl onpeaeseHus rpynn kposu. [lepenuBanue
IJIa3Mbl, JPUTPOLIMTAPHON U TpomOoumTapHOi Mmaccel. bydepnas ¢yHkiums
I1a3Mbl KpoBU. TpaHCHoOpT ra3oB mo KpoBu. Pazmuunble (Gopmbl remMorioouHa.
Perynauust cpoactBa reMmoryiooMHa K Kuciopongy. CBEpThIBaHME KpOBH,
bubpuHOIUTHYECKAsT W  MNPOTUBOCBEPTHIBAIOLIAsh  CUCTEMBbL.  Hapyienus,
CBSI3aHHBIE C KPOBETBOPEHUEM U (YHKIIMOHUPOBAHHEM (POPMEHHBIX IJIEMEHTOB.

Jlabopamopnuvie u npakmuueckue padbomul

N3yuyeHue rucTonoruueckux nmpenaparoB KPOBU U OPraHOB KPOBETBOPEHHS.
NMmyHHas cucrema

Hcropust pa3BuTusi 3HaHMid 00 wuMMyHHTeTe. 3Hauenwe pador U. N.
MeunukoBa, II. Opmmxa W JApyrux YY€HBIX IO HM3YYEHHIO HWMMYHMTETA.
Knaccupukanmm ummyHurera. MeXaHU3Mbl  BPOXKAEHHOIO  MMMYHHTETA.



[TproOpeTEéHHbIE UMMYHUTET: KiIaccu(UKanusg JTUM(OLUUTOB U ydacTHE Pa3HbBIX
rpynn  JuM@ouMTOB B MNpUOOpeTéHHOM uMMyHHUTeTe. [loHATHS aHTUTENa U
antureHa. [Ipe3eHranus anturena. BakuuHsl 1 CbIBOPOTKU. OpraHbl HEHTPATBHOU
MMMYHHOM CHCTEMBbI: KpAaCHBIN KOCTHBIN MO3T U TuMyc. Opransl nepudepudeckon
UMMYHHOH CHCTEMBI: cele3€HKa, JUMGOY3Jbl, MHUHIAIWHBI, aNMeHIHUKC,
[leiiepoBel Omsimuku. Ponbs Tumyca B co3peBanuu T-numdorutoB. Ponb opranos
nepudeprudyeckol  MMMYHHOM CHUCTEMbl B  co3peBaHuM  B-mumdouuTos.
OTpuiiatenbHas U MOJOKUTEIbHAS CeJeKIUs B co3peBanuu T- u B-numdonuTos.
Pone mukpoduopbl uenoBeka B (OPMHUPOBAHUM HOPMAIBHOTO HWMMYHHUTETa
yenoBeka. [laTonmoru MMMYHHOM CHCTEMBL: UMMYHOJE(ULIUTHI, ayTOMMMYHHBIE
3a0oneBaHusl U Jp. Peakuuu runepyyBCTBUTENBHOCTH, B TOM YHCIIE AJUIEPTHH.
OCHOBBI TPAHCIUIAHTOJIOTUU. JIeMOHCTpanusi MNOPTPETOB YYEHBIX, TaOIUI U
CJIaliJI0B, BUJICOPOJIMKOB U KHUHOPPAarMeHTOB, 00 UMMYHHOI cucTeMeE.
JIpIxaTejbHAasA CHCTEMA

AHaTtoMusl JbIXaTEIbHOW CHCTEMBI: BEPXHHE JbIXaTEIbHBIE IyTH, HUKHUE
apIxarenbHele nyTH, J€rkume. HocoBele mnosoctn. Hocormorka. Portornorka.
['opranb. Knaccudukauus xpsmeit ropranu. HairopTaHHUK U rOJIOCOBBIE CBSI3KU.
Tpaxes. bponxu. Jl€rkue. Jl€érounble my3bIpbku (anbBeosbl). Duznonorus
npolecca JIbIXaHus, POjib IJIEBPAIBHOMN JKUIKOCTH, JuadparMbl, MeXpEOEPHBIX U
apyrux wmbll.  Cypdakrant. Onactudeckas TAra JErkux. JlpIxaTenbHbIe
nBrokeHusl. JKu3HeHHas EMKOCTh JIErkuX. Jlérounele oOBEMBI. HepBHas u
ryMOpaJbHasl pETYJISIUs JbIXaHUS.

['mruena npixanus. TpeHUpOBKA AbIXaTelbHbIX MbIHIL. [Ipegymnpexnenue
NOBpPEXACHUS TojocoBoro amnmnapara. MH}exknuonHble 00Je3HH, Mepenaroiuecs
yepe3 BO3AyX, U TIpouue 3a00JieBaHUS OpPraHOB JbIXaHuA. BiusHue
Ta0aKOKypEeHUsI Ha OpraHbl JAbIXaTENbHOW CHCTEMBI. AcCTMa, OOCTPYKTHBHBIE
3a00J1eBaHUs AbIXaTEIbHOU CUCTEMBI.

emoncmpayua Monenu ropTaH, MOJEIH, IPOSCHAIOMIEN MEXaHU3M BIOXa
Y BBLIOXA.

Jlabopamopnuvie u npakmuueckue padbomul

N3mepenne 00xBaTa rpyAHON KJIETKH B COCTOSIHUM BJIOXa U BBIJOXA.

OnpeneneHue 4acTOThl IbIXaHHUS.

BnusHue paznudHbIx (paKTOpoB HA YACTOTY AbIXAHUS.

Crnmporpadus.

N3ydeHne rucTonornyecKux MpernapaToB OpraHoOB AbIXaHUS.
IIumeBapuTebHAs CHCTEMA

AHaToMus MNMILIEBAPUTEIBHON CUCTEMBI: POTOBas IOJOCTb, MHUIIEBOI,
JKEIYNOK, IOMKEIyJOYHAs >Keje3a, INEe4YeHb, OTHAEIbl TOHKOM KHIIKH, OTHEIBI
tosictol kumku. Crpoenue 3y0Oa, 3yOHas cucrema uyenoBeka. Dusnonorus



MUIIEBAPUTEIIPHOW CUCTEMBI: paclieiuieHue OeTKOB, JHMMHIOB, YTJIEBOJOB,
HYKJIEMHOBBIX KHCIJIOT TOJ JIeHCTBUEM (EPMEHTOB, CEKPETHUPYEMBIX pa3HbIMU
OTHEJIaMH  IUILIEBAPUTENBHOM  CHUCTEMBL. XUMHUYECKHUH  COCTAaB  CJIOHBI,
KEITYyAOYHOTO COKa, IOHKEIYJOYHOIO COKa, JKEJIYW, COKa TOHKOW KHIIKH.
[logocTHOE W MOPUCTEHOYHOE MHUINEBAPEHHWE B TOHKOM KuIleuHuke. DyHKIuu
MOKEITYIOYHOM Kene3bl U neyeHn. OyHKIHUKM TOJICTOW KHMIUKU. Posib KuiedyHon
MUKPO(hIIOPHI 7151 YEJIOBEKa.

HepBHas 1 rymopanibHasi peryJisiius NpolueccoB NUIIEBAPEHHUS, YTIIEBOIHOTO,
JUIUAHOTO, OEJTKOBOTO OOMEHA.

[wruena mnwuranus. HewH(eknuoHHBIE W ayTOMMMYHHBIC 3a00JEBaHUS
cucteMbl nuineBapenus. [IpenynpexaeHue WHGEKIUH U OPOUYUX >KETYIOYHO-
KHUIICUYHBIX 3a00JIeBaHUM (racTpuT, S3BEHHass OO0JI€3Hb, ANMEHAUIUT, IUPPO3,
MaHKpeaTUT U JApPyrue), MUILEBBIX OTpaBlIeHU. XenukoOakTep Kak (HakTop
pPa3BUTHUS TacTpuTa U sA3Bbl. BiusHUE KypeHUS M aJKOroJii Ha TMHUIEBapeHUE.
PaccTpolicTBa mUIIEBOro MOBEACHUS.

Jlemoncmpayus Topca 4enoBeKa, TabJIuL.

Jlabopamopnsie u npakmuueckue paoomol

UccnenoBanue neictBus PEepMEHTOB CITIOHBI Ha Kpaxmall.

N3ydeHne THUCTOJIOTMYECKUX IMPENapaToB OPraHOB IHUILEBAPHUTEIBHOM
CUCTEMBI.

BroiaenureabHasi cucrema

CtpoeHre BBIACIUTENBHON CHCTEMBI: IOYKH, MOYETOYHHKH, MOYEBOU
My3bIpb, MOYEHUCITYCKATENIbHBIN KaHal. DyHkiunoHupoBanue noyku. Hedpon kak
CTPYKTYpHO-(DYHKIIMOHAJIbHAS €IWHUIIA TOYKU. DHU3NOJIOTHYECKUE TIPOIECCHI
dbopmMupoBaHUsl BTOPUYHOM Mouu: (uiabTpanus, peadcopOuus, cekpenus. Poib
MOYKU B PETyJsiUM apTepUalibHOro JaaBieHus. HepBHas u rymMmopanibHas
perymsiius pabOThl OPraHOB BBIICTUTEIHLHOM CHUCTEMBI. 3a00JIEBaHMSI OPraHOB
MOYEBBIJICTUTEIILHON CUCTEMBI (ITUCTUT, MUETOHEPPUT, MOUEKaMEHHasi 00JIE3Hb U
npyrue), ux npeaynpexaenue. MckycctBennas nouka. Jluamus. TpancrnnanTanus
MOYKH.

Jlemoncmpayun tabmun, monenu «CTpoeHHE TOYKH MIICKOITUTAIOIIECTO,
MyJIsKa TTOYEK YEIOBEKA, BIAKHOTO IIpernapara.

Jlabopamopnwie u npakmuueckue padomeol.

N3ydeHne TUCTOJOTMYECKUX TMpenapaToB pa3HbIX YYacTKOB IOYKH,
MOYETOYHHKA, MOYEBOTO ITy3bIPS.

IHoroBas cucrema

Cranuu ramerorene3a. OTIMUMS OOTE€HE3a U CIIEPMATOTeHe3a JIPYT OT JApyTa.

O11010TBOPEHHUE.



Xenckas nonoBasi cuctema: SUYHUKU, MaTOYHbIE TPYObl, MaTKa, BIarajiuile,
BHEIIIHUE TOJIOBBIE Opranbl. MEeHCTpyanbHBIN [TUKIL.

My>Xckasi 1oJIOBasg CHCTEMa: CEMEHHHMKM M MPOYHE BHYTPEHHUE IIOJIOBBIE
OpraHbl, BHEILIHUE MTOJIOBBIE OPTaHBbl.

HepBHas u rymopaiibHasi peryJisius padOThl OPraHOB IOJOBOW CHUCTEMBI.

[InanupoBanue OepeMEHHOCTH, METObI KOHTpAalEnuH,
MPEAUMIUIAHTALIMOHHBIM ~ CKPUHHMHT, 3KCTPAKOPIOPAIbHOE  OIUIOJIOTBOPEHUE.
bepeMeHHOCTB, akTanus. 3a001eBaHus, NEPEIAIOIINECS ITOJIOBBIM Ty TEM.

Jlabopamopnwle u npakmuueckue padoomaol

M3yyeHue rucToIorn4ecKux MpenaparoB OpraHoB IMOJI0BOM CUCTEMBI.

Ko:xka u e€ mpousBoaHbIe

OnuaepMuUC —  MHOTOCIOMHBIA — OporoBeBarommu  snurenuid. Crioun
snuaepmuca. Cinou aepmsl. [ToakoxxHas xupoBas kiieryaTka. [[pon3BogHbIE KOKU:
HOI'TH, BOJOCHI. KO)XHBIE Kele3bl: MOTOBBIE, CAJIbHBIE U MOJIOYHbIE. DyHKINN
KOXHu. Poilb HEpBHOM M TIyMOpajgbHOM peryjsilud B  OCYILECTBICHUU
TEPMOPETYJIATOPHOU U APYTUX (PYHKIIMI KOXKH.

3aboneBaHusl KOKM W UX OpenynpexiaeHue. lleperpeBaHue: COIHEUHBIA H
TerioBoi yaapel. Oxoru. O6Mopoxenus. [Ipodunakrrka u nepsasi NOMOIIb NpU
TEIJIOBOM M COJTHEYHOM yJIapax, 0KOrax 1 00OMOpOKEHUSX.

Jlemoncmpayusa MoieNv CTPOEHUS KOXKU, TAOJIHIL, CIAN]IOB.

Jlabopamopnuie u npakmuueckue padbomul

HccenenoBanre ¢ MOMOIIBIO YTl THBUIBHOM U JIAJJIOHHOW CTOPOHBI KUCTH.

M3yyeHne rucTON0rM4eCKUX MpernapaToB SMUIEPMUCA U IEPMBI.

Ajanranuy OpraHu3Ma 4e10BeKa

Tepmoperynsiuusi: pojib KOXH M COCYyAOB. [unoTtajamyc Kak UEHTp
HEHporyMopaibHOU peryisiuuu Teriooomena. [loBeneHueckue afantauuu.

AJlanTalMy 4enoBeKa, €ero OpraHoB M TKaHEW K HU3KUM KOHUEHTPALMSIM
KHCIIOpOJAa M THUINOKCUU. Perymsuusa mnoTpeOdaeHuss KUCIopoAa TKaHSIMH,
sputpornod3s. [lepectpoiika meTabonr3Ma KJIETOK B YCIOBUH TUIIOKCHH.

Apnanranmm K HEAOCTAaTKy  pa3jiWM4HbIX  IUTATEIbHBIX  BEIIECTB.
DHepreTuyeckass (PyHKUUs TJIMKOreHa B MEYEHW M JMIUAOB B JKUPOBOM TKaHU.
[Topsimok uWCHoOJIb30BaHUSI 3allacOB  MHUTATENIbHBIX BEIIECTB B OpraHU3ME.
[lepectpoiika MmeTaboM3Ma KJIETOK B YCJIOBUSX TOJIOIaHMUS.

[MupkagHple pUTMBL. BriusHue NOpPOAOHKUTENBHOCTH CBETOBOIO [JHS Ha
HEHPOTryMOpaJIbHYIO PETYJIALMIO TPOLECCOB KUZHEAEATEIbHOCTH YEJI0BEKA.

TpenupoBku. Ponb (u3nueckol aKTUBHOCTH B COXPAaHEHUU 3J0POBbS
yenoBeka. [Ipodunaktuka 3a0ojieBaHUN CEPIICUHO-COCYAUCTON M JBIXaTEIbHOU
CUCTEM M OIIOPHO-JBUTATENBHOIO AIIAPaTa.



Ananrtanuu Kk HeBecoMocTu. [lepecTpoiiku MeTadoi3mMa B yCIOBUSAX HU3KOU
IpaBUTALUM, TPO(UIAKTHKA HETATUBHBIX IMOCIIEICTBHIA.

Jlemoncmpayus nocodbuit 1 00y4aronux BUACOPOIUKOB.

I'eneTnka yejioBEKa

OmnpeneneHue reHa W amiens, reHotuna u (enoruna. [lonsTue romo- u
reTepo3uroThl. 3akoHbl Menaensa. BzaummoneiictBue ameneil. MOHOTEHHbIE M
MOJIMTEHHbIE TPHU3HAKA. XPOMOCOMHAas TEOpHUsl HACIEICTBEHHOCTH Moprana.
KpoccuHrosep m cuerieHHOe HaciegoBaHHE. MexXaHU3MBbl ONPENEIICHUs IoJa.
[TomoBbIE XpOMOCOMBI W ayTOCOMBI 4elloBeKa. HaciienoBaHue, CLETIEHHOE C
TTOJIOM.

N3MeHYMBOCTh:  HACJIEACTBEHHAass W  HEHacHeACTBEHHas.  I[Ipumepsl
HEeHAacCJIeICTBEHHBIX N3MEHEHNH (Monudukaiuit). Knaccuduxanus
HACJICJICTBEHHOM W3MEHYMBOCTH HA MYTAI[MOHHYI0O M PEKOMOMHAIIMOHHYIO.
['eHHBIC, XPOMOCOMHBIE U TEHOMHBIC 3ab0ojeBaHus. [lpumepsl TEHHBIX,
XPOMOCOMHBIX M TCHOMHBIX 3a00JI€BaHHUI YeJIOBEKA.

[Tonmynsimmonnas reneruka. [lonstue reHodonma. PacnpeneneHue yacToT
aiieneil B nomyssiuuu. 3akoH Xapau-BaitnOepra.

Pemenue reHeTnuecKux 3agad.

MemuuuHckas reHeTuka. [locTpoeHue  pOJIOCIOBHBIX IPU  AHAIU3E
ONPEICIIEHHBIX MPU3HAKOB. POJIb F€HETUYECKUX aHAJIW30B MPHU IUIAHUPOBAHUU U
KOHTpOJIE OEpEMEHHOCTH.

CexBEHHpPOBAaHWE N€HOMAa KaK MHCTPYMEHT, MO3BOJISIOIINAN MPOTrHO3UPOBATH
dbeHoTUNn dYeJioBeKa M JAPYrUX IKUBBIX OpPraHM3MOB, a TakKXXe BHUPYCOB.
buonHpopmaTHuecKrue HHCTPYMEHTHI aHaIM3a TeHOMOB. MeTo bl HalpaBJISHHOTO
W3MEHCHUS TE€HOMOB OpraHu3MOB. ['eHeTmueckas uHKeHepus. ['eHomHOoe
pelaKTHpOBaHUE. ITUYECKHE aCMEKThl BHECEHUS HW3MEHEHUM B TEHOMBI
Pa3IMYHBIX OPraHU3MOB, B TOM YHCJIE YEJIOBEKA.

Jlemoncmpayua Tabnul, TJIaKaTOB, KUHO(MPArMEHTOB, POJIMKOB U3
HNutepnera.

AHTpONOreHe3
[IpuMaThl: OTIIMYUTENBHBIE YEPTHL, COCTAB U DBOJIFOLIUS OTPSAA.
YHUKaIbHbIE MPU3HAKU TOMMUHU/I. [IpssmoxoxneHue: TEOpUU
BO3HUKHOBEHUS, aHATOMO-MOP(OIOTHIECKUI KOMILJIEKC IIPU3HAKOB.

[IpssMoxoxaeHre B Jpyrux Trpymmax mnpumatoB. Pyka, mpucrnocoOneHHas K
W3TOTOBJIEHUKD W NPUMEHEHHUIO OpPyAUM TpyAa. DBpICOKOpa3BUTBII MO3T:
TEHJICHIIMU B DBOJIIOIMH, YHUKAJIbHBIE YEPThl, MOP(OJIOTHUECKHE OCOOCHHOCTH.
CXoACTBO W pa3iuuusl 4YeJIOBEKa M YEJIOBEKOOOpA3HBIX O0E€3bsH: aHATOMUS,
sMOpuosiorusi, Ouoxumus, noBeAcHue. llluMman3e kak OMKAWIIMK KUBOU
POJICTBEHHHK YeJIOBEKA. DBOJIIOIUS YEIIOBEKOOOPA3HBIX 00E3bsH.



Jlemoncmpayus MyispKed, TaOnwi, craigoB, BUACO(DUILMOB W CAWTOB
WNHTepHeTa, TNOKa3bIBAIOIIUX CTPOCHHE MPEJKOB COBPEMEHHOIO YEJIOBEKa,
00€e3bsIH-aHTPOIIOUIOB, MTPEACTABUTENECH YETOBEUYECKUX pac.

Jlabopamopnvle u npaxmuueckue padbomul

N3ydenne npeBHEHMIIEH HWCTOPUM M DBOJIIOLMH YEJIOBEKAa HAa IPUMEPE
KOJUICKIIUH U PEKOHCTPYKUHUN (PKCKYPCHS B MAJICOHTOJIOTUYECKUN My3ei).
Yes10BeK M OKpY:KaIOIIAs cpeia

Okonoruueckue (akToppl W HMX JCWCTBUE HA OpPraHW3M YeJOBeKa.
3aBUCUMOCTh  37I0POBbSI  YEJIOBEKAa OT COCTOSIHUSI ~ OKpYXKArollel  cpebl.
Mukpoximmar xuiblx noMmemeHnii. Tpya denoeka. dusnosorus Tpyaa.
PabGoTocrmocoOHOCTh U yTOMIICHHE.

310pOBbE YENOBEKA KaK COIMajbHas LEHHOCTb. aKTOpbl, HAPYLIAOIIHE
3I0POBbE: THUIOAWHAMHUS, KypeHHUE, YIOTPEOJCHUE ajaKoroJisg, HApKOTHKOB,
HecOaJIaHCUPOBAHHOE TMHUTaHWE, CTpecc. YKperuieHue 3A0poBbs. KynbTypa
OTHOILIEHUSI K COOCTBEHHOMY 3JI0POBBIO U 3[JOPOBBIO OKPYKAIOIIHX.

AHTpOIIOTEHHbIE BO3JICUCTBUS HA cpely. HapylieHne kpyroBopoTa BELIECTB
B Oumocdepe. AHTPONOrEHHBIH KPYTrOBOPOT. ODKOJOTHYECKHE KPHU3UCHI M HX
MIPUYHHBI. Koasomronus oO1iecTBa 151 MIPUPOJBI. Panmonanenoe
MPUPOJIONIOIB30BAHUE. 3HAYECHHE OXPAHBl OKPYKAIOUIEH HPUPOTHON Cpelbl s
COXpaHEHHsI YeJIOBEUECTBA.

Jlemoncmpayua TaObnul, IMJIAKaTOB, KUHOPPArMEHTOB, BHUJIEOPOJIUKOB W3
HNHurepHera.



IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUS IPOIPAMMBI IIO
BUOJIOTUU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUS
(YIJIYBJEHHBIY YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpamMMbl MO OHOJOTUHM OCHOBHOIO
oOmero  o0pa3oBaHMsl  JODKHBI  OTpakaTb  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCA CHUCTEMON TO3UTUBHBIX I[IECHHOCTHBIX OpPUEHTAUA U
pacuIMpeHue OImbITa ACATEIbHOCTH HAa €€ OCHOBE M B MPOIIECCE pean3aluu
OCHOBHBIX HAMPABJICHUN BOCIUTATEIBHON IE€SITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM JIESITEIIBHOCTH MPU BBINOJIHECHUH

UCCIIEIOBAHUM U MIPOEKTOB, CTPEMIIEHUE K B3aMMONIOHUMAHUIO U B3aUMOITOMOIIH;
2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

OTHOIIIEHUE K OMOJIOTUM KaK K BaXXKHOW COCTABJISIONIEH KYJIbTYPhI, TOPJOCTh
3a BKJIQJI POCCUMCKUX U COBETCKHX YUEHBIX B Pa3BUTHE MHUPOBON OMOJOTHYECKOM
HAyKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCThH OIIEHMBATh MOBEJAEHUE M TMOCTYIKH C MO3UIMHU HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTHYECKOU KYJIbTYPHI;

MOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTa JEATEIIbHOCTH YEJIOBEKa B
MEIUIIMHE U OMOJIOTHH;

4) 3¢TeTU4eCKOr0 BOCITUTAHUS:

MOHMMAaHUE POJM OUOJOTHUM B (POPMHUPOBAHUU ICTETUYECKOU KYJIBTYPHI
JUYHOCTH;

5) ¢usuveckoro BocnuTaHMsA, (OPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJayuns:

OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J0POBbI0 M YCTAHOBKA Ha 3/I0POBBIi
o0Opa3 >Xu3HU (310pOBOE MHUTAHHUE, COOIO/ICHNE TUTUEHUYECKUX MPABUI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryisapHas Qusznueckas
aKTUBHOCTb);

OCO3HAHHME TOCIEJACTBUN W HENMPHUATHE BPEIAHBIX MPUBBIYEK (yHMOTpeOsIeHHE
QJIKOTOJIsl, HAPKOTHUKOB, KYpEeHHE) W HWHBIX (opM Bpena st (U3HUECKOTO H
MICUXUYECKOTO 3/I0POBBS;

coOJiroicHue TpaBmwil 0€30MacHOCTH, B TOM YHCJIE HaBBIKKM 0€30MacHOIO
TOBEJICHUS B IPUPOJHOM CPEAE;



c(OPMUPOBAHHOCTh HaBbIKa peQICKCUH, YNpaBICHHE COOCTBEHHBIM
AMOILMOHAJIbHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIUTAHMS:

aKTUBHOE YYacTHE€ B pEIIECHUWU MPAKTHYECKUX 3a1ady (B paMKax CEMbH,
o0pa30oBaTeNbHON OpraHu3alii, HACEeJIEHHOTO IMyHKTa, Kpas) OHOJOTHYECKOH U
HKOJIOTMYECKON  HANpABIEHHOCTH, WHTEPEC K MPAKTHYECKOMY HM3YUECHHIO
npodeccuil, CBI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0THYECKOT0 BOCTIUTAHUS

OpHUEHTAIMS Ha IPUMEHEHNE OMOJOrMUECKUX 3HAHUI NP pelIeHNH 3a/1ad B
00JIaCTH OKpYXKAIOIEH Cpeibl;

OCO3HAHME FKOJOTMYECKUX MPOOIIEM U MyTEN UX PEIICHHUS;

TOTOBHOCTh K YYacCTHIO B NPAKTHYECKON NESITEIBHOCTU 3KOJOTUYECKON
HAIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTALUSI HA COBPEMEHHYIO CHCTEMY HAy4HBIX NpEJICTaBICHUNA 00
OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YEJIOBEKa C
IIPUPOJHOM U COLIMATIBHOM CPELION;

NOHMMAaHHE pPOJU OMOJOrMYEecKOM Hayku B (HOPMHUPOBAHMM HAYYHOI'O
MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, UHTEPECA K OMOJIOTMYECKOW HayKe,
HABBIKOB UCCIIEA0BATENIbCKON 1€ATEIbHOCTH;

9) apanTtauuu 00y4aumerocss K M3MEHSIOIMMCH YCJIOBUAM COUMAJIBHON U
NPUPOJHOMN cpeabl:

OLIEHKA U3MEHSIOLNXCS yCIOBH;

OPUHATHE pelleHus (MHOUBUAyaJbHOE, B TpyNNe) B H3MEHSIOMIUXCS
YCJIOBHSIX Ha OCHOBaHMM aHaJIM3a OMOJIOTHYECKON HH(POpMALINH;

IUIAHUPOBAHUE JIEMCTBHMM B HOBOW CHUTyalluM HA OCHOBAaHWUM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeramnpenMeTHble  pe3ysibTaTbl OCBOGHUS MPOTPaMMbl MO  OMOJOTHH
OCHOBHOT0 00111ero 00pa3oBaHusl, JOKHBI OTPAXKATh:
Ilo3HaBaTe/IbHbIC YHMBEpPCaJbHbIe YUeOHbIe 1eHCTBUS
ba3oBble JJornueckue aeicTBuA:
BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU OMOJIOTUYECKUX
00BEKTOB (SIBIICHUN);



yCTaHABJIMBATh CYIICCTBEHHBINM NPH3HAK KIacCCU(UKAIMU OHOJIOTHYECKHUX
O0OBEKTOB (SIBICHHM, IPOIECCOB), OCHOBAaHUS JiJI1 OOOOIIEHUS W CpaBHEHUS,
KpUTEPUH MPOBOAUMOTrO aHAIIN3A;

C Y4€TOM MPEJIJIO)KEHHON OMOJIOTUYECKOM 3a/1auul BBISIBIISATh 3aKOHOMEPHOCTH
U TPOTUBOpEUHs B paccMaTpuBaeMbIX (akTax M HaOMIOACHUSX, MpeasiaraTh
KPUTEPHUH JJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEUHIA;

BBISIBIIATH ACPUIIUTH WH(DOPMAITUHU, TAHHBIX, HEOOXOIUMBIX IS PEIICHHS
MOCTaBJICHHOM 3aJ1a4M;

BBISIBIISAITh TPUYUHHO-CIICJICTBEHHBIE CBA3M MPU H3YYEHUH OMOJOTUYECKUX
SBJICHMM M TIPOILIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIIOUCHUI 0 aHAJIOTHH, (POpMYyIHpPOBATH
THUTIOTE3bI O B3aMMOCBSI3SIX;

CaMOCTOATENbHO BBIOMpATh C€roco0 pemeHus ydeOHOW OHOIOru4ecKoi
3alayd  (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUs, BBHIOMpATh HamboJee
MOAXOJISIIINN ¢ YIETOM CaMOCTOSTENIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3zoBble ucciieoBaTe/IbCKIE JEUCTBUSL:

UCITIOJIb30BaTh BOIPOCHl KaK HCCIEIOBATEIbCKUM HHCTPYMEHT IO3HAHMUS,

GbopMyIUPOBaTh BOMPOCH], (PUKCHUPYIOIINE pa3pblB MEXKIy pEalbHBIM U
JKeJIaTeIbHBIM COCTOSIHUEM CUTYalluH, 00bEKTa, U CAMOCTOSITEILHO YCTaHABIIMBATh
MCKOMOE U JIAaHHOE;

dbopmMupoBaTh TUNOTE3Y 00 HUCTUHHOCTH COOCTBEHHBIX  CYXKICHHM,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

IPOBOAWTH TI0O CAMOCTOSITENIFHO COCTaBIEHHOMY IUIaHy HaOIoeHHe,
HECJIOKHBIN  OMOJIOTUYECKH JKCIIEPUMEHT, HEOOJbIIOe MCCIEeI0OBAaHUE T10
YCTAaHOBJICHHIO OCOOEHHOCTEH OHMOJOTUYECKOTO O00BeKTa (Ipoliecca) HU3ydeHus,
MIPUYUHHO-CJICJICTBEHHBIX CBSI3¢ M 3aBUCHUMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXy cOOO0M;

OIICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIIUIO, TOTYUECHHYIO
B XO/JI¢ HAOJIIOACHUS U SKCIIEPUMEHTA,

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOIIOJEHUS, DKCIIEPUMEHTA, BJIaJ€Th HHCTPYMEHTAMHU OIICHKU
JIOCTOBEPHOCTH TIOJTYYEHHBIX BBIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWINIEe pa3BUTHE OMOJOTHUYECKHX
MPOIIECCOB U WX TMOCJIEACTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYaIHsIX, a TaK¥Ke
BBIJIBUTATH MPEIOJIOKEHHUS 00 X Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6Gora c undgopmanmueii:

MPUMEHSTh PA3JIUYHbIE METOJbI, MHCTPYMEHTBI M 3alPOChl MPU TIOWCKE H
otOope OwoJorHYecKol WH(POPMAIMK WM JAaHHBIX W3 HCTOYHUKOB C YYETOM
MPEIOKEHHON y4eOHOM OMOJIOTHYECKOM 3a1a4H;



BBIOMpATh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
OMOJOTMYECKYI0 HH(POPMAIUIO PA3IMYHBIX BUOB U (JOPM IMPEACTABICHHUS;

HaXOJUTh CXOJHBbIE apPryMEHThI (IIOATBEP)KAAIOLIME WA ONPOBEPrarolIre
OJIHY U Ty € HJICI0, BEPCHIO) B PA3TUYHBIX HH(OPMALIMOHHBIX HCTOUHUKAX;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  GOpMY  MPEACTABICHUS
uHOpMAIlMU U WUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
JTyarpaMMamu, UHOM Tpadukoil 1 uX KOMOMHAIUSIMU;

OLICHMBATh HAJAEKHOCTh OHOJOTMYECKOM HMH(POPMALMK 10 KPUTEPHSIM,
NPEIOKEHHBIM YUUTENIEM WIH C(HOPMYITUPOBAHHBIM CAMOCTOSITENHHO;

3allOMUHATh U CUCTEMATH3UPOBATH OMOJIOTUYECKYIO HH(OPMAIIHIO.

KoMMyHMKATHBHBIE YHHMBEPCAJIbHbIE Yy4eOHbIe 1eiicTBUS

Oo0menue:

BOCIIPUHUMATH U (OPMYIUPOBATH CYXKJIEHHUS, BBIPAXKaTh SMOIIMHU B MPOIIECCEe
BBITIOJTHEHHUS MPAKTUYECKUX U JTA0OPATOPHBIX padoT;

BBIpAXKaTh ce0s1 (CBOIO TOUKY 3PEHHSI) B YCTHBIX U MMCHhbMEHHBIX TEKCTaX;

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHUs, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, 3HaTh W PAcloO3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX
CUTYallMH U CMSIT4aTh KOH(MIUKTHI, BECTU TIEPETOBOPHI;

MOHMMATh HAMEPEHUs APYTUX, MPOSBISATh YBAXKUTEIBHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU GopMme (hopMyIupoBaTh CBOM BO3PAKEHNUS;

B XO0J€ auajora W (Wiau) AMCKYCCHM 3aJlaBaThb BOMNPOCHI MO CYUIECTBY
oOcyxmaeMoi OMOJIOTMYECKOM TeMbl M BBICKA3bIBATh WJICH, HallCJICHHBIC Ha
penieHre OMOIOrMYeCKOM 3a1auu U MOJIIep KaHre OaroeaaTeIbHOCTH OOIICHHMS;
COTIOCTABJISITh CBOU CYXKIEHUSI C CY>KICHUSIMU APYTUX YUACTHUKOB JUAJIOTa,
OOHapy>KUBaTh PA3IUYMS U CXOJICTBO MO3UIINIA;

nyOJUYHO TPEACTABNISTH PE3YJIbTAaThl BBIIOJTHEHHOTO OWOJIOTHYECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

CaMOCTOATENILHO BBIOMpAaTh (opMaT BBICTYIUIGHUS C YYETOM 3ajad
MPE3EeHTAld U OCOOEHHOCTEW ayAUTOPUU U B COOTBETCTBUHU C HUM COCTABIISTH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCTOIB30BAaHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHAsl 1eITEJIbHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYTHHOU
paboThl MpPU PEIICHUH KOHKPETHOW OMOJOTMYEeCKOM MpoOsieMbl, 0O0OCHOBBLIBATH
HEOOXOJIMMOCTh MPUMEHEHHS TPYIIOBBIX (POPM B3aMMOACHCTBUS TIPU PEIICHUU
MOCTaBJICHHOM y4eOHO 3a/1aun;

NPUHUMATh 1€Jb COBMECTHOW JEATENbHOCTH, KOJUIEKTUBHO CTPOUTH
JEUCTBUS O €€ JOCTHXKEHUIO: paclpeAeiaTh poju, JOTOBApUBATHCA, 00CYKIaTh
MPOLIECC U PE3YJITAT COBMECTHOM pabOThI;



yMeTh 00001aTh MHEHUS HECKOJbKHX YEJIOBEK, MPOSBISTH TOTOBHOCTH
PYKOBOJIMTb, BHIIIOHITH MOPYUEHHUS, TOAUUHSITHCS;

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONMPEEISITh CBOIO POJIb (C
Y4ETOM TPEANOUYTCHUT M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBHUS),
pacmpeienarTh 3aJaud MEXKIy YJIeHaMu KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00Cyk ACHUSA, 0OMEH MHCHUSIMU, MO3TOBBIC IITYPMbI U UHBIE);

BBITIOJIHATh CBOIO YacTh Pa0OThI, TOCTUTATh KAYECTBEHHOTO pe3yJibTara Mo
CBOEMY HAIPaBJICHUIO M KOOPJIWHUPOBATH CBOU JCUCTBHUS C APYTHMMH WICHAMH
KOMaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIIMH MPOIYKT IO KPUTEPHSM,
CaMOCTOSITEIILHO chOpMyITUPOBAHHBIM YYaCTHUKaAMU B3aMMOJICUCTBUS,
CpaBHUBAThH PE3yJIbTaThl C UCXOIHOM 3aJauel M BKJIAJl KaXJI0T0 WieHa KOMaH/IbI B
JTOCTIDKCHHE PE3yJIbTaTOB, pa3lesiTh cepy OTBETCTBEHHOCTH U TIPOSBIISTH
TOTOBHOCTbH K MPEAOCTABICHUIO OTYETA TTepe] TPYTITION;

OBJIaJIETh CUCTEMOM YHUBEPCATbHBIX KOMMYHUKATUBHBIX JIEUCTBUM, KOTOpas
oOecrieunBaeT C(HOPMHUPOBAHHOCTh COIMANIBHBIX HABBIKOB W 3IMOIIMOHAIBLHOTO
MHTEIJIEKTa 00yYJarOITXCS.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbI€ 1eiiCTBUS

Camoopranusanus:

BEISIBIIATH TPOOJIEMBI ISl PEIICHHS B JKH3HEHHBIX M yYEeOHBIX CHTYaIlHsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHMUS;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  MPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHATHEC PEIICHUSI B TPYMIIC, IPUHATHAC PEIICHUH TPYIIITON );

CaMOCTOSITENTFHO COCTaBIISITh aJTOPUTM pEUICHHs 3aJadyd (WM ero 4YacTh),
BBIOMpATh CIOCOO pelieHuss ydeOHOM OMOoJIOTMYecKor 3amadyu ¢ y4éToM
UMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npeajiaraeMbie BApUAHTHI PEIICHUN;

COCTaBJIAITh TUIAH JAeWCTBUU (TNIaH peau3alii HaMEUEHHOTO ajropuTMa
pelieHus), KOPPEeKTUPOBaTh MPEAJIOKEHHBI alIrOPUTM C YYETOM MOYyYEHHUS
HOBBIX OMOJIOTUYECKHUX 3HAHUM 00 M3y4aeMOM OMOJIOTHUYECKOM OOBEKTE;

JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIIMOHAIbHbIN HHTEJIEKT:

BJIQJIETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHUBAIIUH U PEIICKCHH,

JlaBaTh OLIEHKY CUTYaIluH | Mpeajiarath IiaH e€ n3MeHEHUS;

YYHTHIBATh KOHTEKCT U MPEIBUETh TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYTh
IpU pelieHHH Y4eOHON OMOJOTHYEeCKOW 3aJaud, aJanTHpPOBaTh pEIICHHE K
MEHSOLIUMCS 00CTOSATENbCTBAM;



OOBSCHATh  TPUYMHBI  JOCTHXKEHUS  (HEHOCTH)KCHHS)  PEe3yIbTaToOB
NeSATEIbHOCTH, [aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETh HaxOJUTb
MO3UTHUBHOE B MTPOU3OIIEIICH CUTyallUu;

BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MEHUBIINXCS CUTYallUi, YCTAHOBIEHHBIX OIMOOK, BOBHUKIINX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBHUSIM.

pasnuyaTh, Ha3bIBaTh U YIPABISATh COOCTBEHHBIMU 3MOILMSIMU U SMOIUSIMU
ApYTuX;

BBISIBJISITH M AHAIM3UPOBATH TPUUMHBI SMOIU;

CTaBUTH ce0s1 HA MECTO APYroro 4ejaoBeKa, MOHUMAaTh MOTHUBBI U1 HAMEPEHHUS
ApYroro,

pEeryJIMpOBaTh CIIOCOO BBIPAKEHUS IMOLIMIA.

IIpunsiTHe ceds U APyrux:

OCO3HAHHO OTHOCHUTBCA K APYTrOMY UEJIOBEKY, €0 MHEHHIO;

MPU3HABaTh CBOE MPABO HA OMIMOKY M TAKOE YKe MPABO JAPYroro;

OTKPBITOCTH ce0€ U JPYTUM;

0CO3HABaTh HEBO3MOXHOCTh KOHTPOJMPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHHBEPCAJIbHBIX YYEOHBIX PETYJISATUBHBIX JIEUCTBUM,
KoTOopast oOecrieyuBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSSI TTO3ULIUS JTUYHOCTH) U KU3HEHHBIX HABBIKOB JIMYHOCTH (yIPABICHUS
co00M, CaMOIUCIIUTIIIMHBI, YCTOWYUBOTO MTOBEJICHUS).

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE PE3yNbTaThl OCBOECHMS MPOrpaMMbl MO OMONOTHM (yriIyOJIEHHBIN
YPOBEHB) K KOHITy 0Oy4eHus B 7 Kjacce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTUYECKYIO HAyKy, €€ pa3/iesibl U CBS3U
C JpYrdMH HayKamMH, OIEpHpPOBaTh 3HAHUSMHM AHATOMHM, THUCTOJOTHU H
bu3noI0orUN pacTeHM;

NPUBOANUTH MPUMEPHI BKIIaJa poccuiickux (B ToM uncie B.B. Jlokydaes, K.A.
Tumupszes, C.I'. HaBamun) u 3apyOexHbix yu€Hbix (B ToM uucie P. T'yx, M.
Manbsnuru) B pa3BUTHE HAYK O PACTEHHUSIX;

OPUMEHATHh OMOJIOTHYECKHE TEPMHUHBI M MOHATUS (B TOM uwucie: OOTaHMKA,
HKOJIOTHUSl pacTeHU, 0aKTEpPUOJIOTHs, TPOTUCTOJIOT S, CUCTEMATUKA, CyNeprpymna,
LApPCTBO, OTJIEN, KJIacC, CEMEICTBO, PO, BUJ, KM3HEHHas (opMa pacTeHHil, cpena
oOWTaHusA, PacTUTEIbHOE COOOLIECTBO, BBICIIME PACTEHHS, WJIA SMOPHO(UTHI,
CIIOPOBBIE PACTEHHSI, CEMEHHBIE PACTEHHs, BOJOPOCIH, MXH, IUIAYHBI, XBOILH,



NanoOpPOTHUKH,  TOJIOCEMEHHbIE,  IMOKPBHITOCEMEHHBbIE,  OakTepuu,  TpuUOBbI,
JUIIAHHUKNA) B COOTBETCTBUH C ITOCTABJIEHHOM 3a/1a4eil;

paznuyaTth MOAXOAbl K TIOCTPOCHHIO COBPEMEHHON MHOIOLIAPCTBEHHON
CUCTEMBI OPraHUYECKOI0 MUpPA, CPABHUBATh €€ C MPEIIECTBYIOMIMMHU CUCTEMaMHU
Y BBISIBJIATH [IPEUMYIIIECTBA,

pasznuyaTth MNOAXOABl K TIIOCTPOCHUI0 COBPEMEHHOM CHUCTEMBI BBICIIUX
pactenuit (3mopuodur);

ONKCHIBATh CTPOEHUE M KU3ZHEIEATEIbHOCTh PACTUTEIBHOIO OpraHu3ma (Ha
IpUMEPE MOKPHITOCEMEHHBIX, WJIH LBETKOBBIX): IOIJVIOIMIEHUE BOJBI U
MUHEPAJIBHOE MHUTaHUE, (OTOCUHTE3, JAbIXaHHE, TPAHCIOPT BEIIECTB, POCT,
pPa3MHOXKEHUE, pa3BUTHE, CBSI3b CTPOCHMSI BET€TaTUBHBIX M T€HEPATUBHBIX OPraHOB
pacTeHull ¢ uX QyHKUHIMU;

pasinyaTh BEr€TaTUBHBIE OpraHbl PACTEHUN Ha MONEPEYHBIX M MPOAOJbHBIX
cpe3ax, ONpeeNsATh TUIl CTPOCHUS BET€TaTUBHBIX OPTaHOB;

pa3nuyaTh M ONUCHIBATh >KUBBIE U TepOAPHBIE SK3EMIUIIPHl PACTEHHUH 10
3aJJaHHOMY IUIaHy, YacTU PpACTEeHUM MO H300paKEHUsIM, CXEMaM, MOJIEISM,
MYJISKaM, pelbe(HBIM TaOIuIaM;

XapaKTEepU30BaTh NPU3HAKK PACTEHUM, YPOBHU OPTaHU3ALUU PACTUTEIBLHOTO
OpraHu3Ma, YacTH PACTCHWI: KIETKH, TKAHW, OPraHbl, CUCTEMBI OPraHOB,
OpraHu3M, OOBACHATD, B UYEM 3aKIIOYAIOTCSI OCOOEHHOCTH OPTraHU3MEHHOTO YPOBHS
KU3HUY;

XapaKTEepPU30BaTh OCHOBHBIE TPYMIbl OJHOKJIETOYHBIX OPraHu3MOB U
BBISIBJIATh MEKTy HUMH 3BOJIIOLIMOHHOE POJCTBO;

BBIMOJIHATh IpakTU4Yeckhue padboTel MO cOOpy W aHauu3zy Marepuana
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB U3 TUIIUYHBIX OMOTOIIOB;

BBISIBJISITH 3aKOHOMEPHOCTU U MOPGOPU3NOIOTUYECKUE afalTallii pacTeHUN
K pa3JIMYHbIM YCIIOBUAM OOWTaHUSA, HAXOAUTh KOPPEISLUU MEXKIY CTPOECHUEM
opraHa ¥ BBIOJHSAEMON UM (QyHKUIUEH;

CpPaBHUBATh pACTUTEIbHbIE TKAHM W OpPraHbl PacTEHUH MEXIy COOOM;

BBITIOJIHATh TPAKTHUYECKUE M JIabopaTopHbie paboThl MO MOPQOJIOTHH |
¢uznonoruu pacTeHuii, B TOM 4ucie paboThl ¢ MUKPOCKOIOM C MOCTOSHHBIMU
(pukcupoBaHHBIMU) W BPEMEHHBIMM MHUKpONpEnapaTaMu, HCCIEI0BATEIbCKUE
paboThI C UCHOJIB30BAHKEM MPUOOPOB U UHCTPYMEHTOB LIM(DPOBOIL TabopaTropuu;

NOHMMAaTh MEXaHU3Mbl CAaMOBOCIIPOM3BEIECHHSI KIIETOK, ONEPHUPOBATH
IPEACTABICHUSIMU O MHUTO3€ M MEH03€, O POJIM KJIETOYHOTO s/Ipa, CTPOEHUHU U
GyHKIIUHA XPOMOCOM;

XapaKTEepPU30BaTh MPOIECCHl >KU3HEACATENBHOCTH PACTEHUN: MOTJIOLIEHUE
BOJIbl U MUHEpAIbHOE NMUTaHKE, (POTOCUHTE3, IbIXaHHUE, POCT, PA3BUTHE, CITIOCOObI



€CTECTBEHHOTO M MCKYCCTBEHHOIO BEr€TaTUBHOTO PA3MHOXKEHHS, CEMEHHOE
pa3MHOXKeHHe (Ha MpUMepe MOKPHITOCEMEHHBIX, U IIBETKOBBIX );

XapaKTepu30BaThb OCHOBHBIC JTallbl OHTOTEHE3a PACTEHHM, ONEpUpPOBATH
3HAHUSAMH O MPUYMHAX PACHPOCTPAHEHHBIX MH(MEKIMOHHBIX 0O0JIe3HEW pacTeHUN,
MOHUMATh MPUHIUIBI TPOYUIAKTUKY U JIeYEeHUs1 O0JIe3HEH, TOHUMATh MPUHIIUITBI
O0pBHOBI C MATOT€HAMU U BPEIUTENSIMU PACTEHUN;

BBISIBIISITh IPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXAY CTPOCHUEM U (DYHKIMSIMU
TKaHEW U OPraHOB PACTEHUM, CTPOCHUEM U KUZHEACATEIbHOCTHIO PACTEHUM;

KJaccUu(UIMPOBaTh pacTEeHUS] M MX YacTH IO Pa3HbIM OCHOBAHUSIM;

OOBSCHATH POJb PACTEHUH B MPUPOAEC M IKU3HM YeJIOBEKAa: 3HAUYCHUE
dboToCcHHTE3a B MPUPOJIC U B KU3HU YEJIOBEKA, OMOJIOTMUECKOE U XO3SICTBEHHOE
3HAUCHHUE BUJIOM3MEHEHHBIX TMOOEroB, XO3SMCTBEHHOE 3HAYCHUE BErETaTHUBHOTO
Pa3MHOXXEHUS, OMEPUPOBATh MPEACTABICHUSIMU O I'€HE, OCHOBAaX T'€HETUYECKOMU
WHXEHEPUH;

MPUMEHSTh TIOJIYYEHHBIE 3HAHUS JUIsl BBIPAIIMBAHUS WM Pa3MHOXKEHUSA
KYJIbTYPHBIX PACTECHHIA;

UCII0JIb30BaTh METOJ[bI OMOJIOTHM: MPOBOJIUTH HAOIIONCHUS 32 PACTCHUSIMH,
OMUCHIBATHh PACTEHUS U UX YACTH, CTAaBUThH MPOCTEUIINE OMOTOTUUYECKUE OMbBITHI U
AKCIIEPUMEHTHI;

coOJI0JIaTh MpaBuUiia 0O€30MacHOTO Tpyla Mpu padbore ¢ Y4eOHBIM H
7a00paTOpHBIM  O0OpPYJOBaHUEM, XHWMHUYECKOW TIOCYJI0 B COOTBETCTBHH C
WHCTPYKIIMSIMU HAa YPOKE U BO BHEYPOUHOU JI€SITEIHHOCTH;

XapakTepu30BaTh MPUHLUINBI  KJIacCU(PUKAIMU  PACTEHUW, OCHOBHBIE
CUCTEMATUYECKUE TPYMIbl PACTCHUMH;

MPUBOIUTH IPUMEPHI BKJIaAa poccuiickux (B ToM uncie H.M. Basunos, 1.B.
Muuypun) u 3apyOexubix (B Tom uucie K. Jlunnent, JI. Ilacrep) yuéHbix B
pa3BUTHE HAYK O PACTEHUSIX, Ipr0ax, OaKTepUsIX U apXeu;

MPUMEHSIThL OMOJIOTUYECKHE TEPMHUHBI U TOHATUSA (B TOM uwuciie: OOTaHUKA,
DKOJIOTUSl PACTEHUN, MHUKOJIOTHSI, aJblrOJIOTHSI, MUKPOOUOJIOTHS, OAKTEPUOIIOTHS,
CUCTEMaTHKa, IapCTBO, OTMAEJ, KJIacC, CEMEMCTBO, PO, BUJ, >KM3HEHHas (opma
pacTeHull, cpena OoOUTaHMs, PACTUTEIHLHOE COOOIECTBO, CIOPOBBIE PACTECHMS,
CEMCHHBIC PACTCHUS, KpacHbIE BOJOPOCTH, 3€JIEHBIE BOJAOPOCIH, XapOBbIC
BOJIOPOCIIH, MXH, TJIayHBI, XBOIIM, MAallOPOTHUKH, XBOWHBIC, MOKPHITOCEMEHHBIE,
OakTepuu, apxeu, rpuObI, CTPAMEHONUIIOBBIE) B COOTBETCTBUU C TOCTABJICHHOU
3aJla4ei;

pa3nyaTh M OMKUCHIBAThH KUBBIC U FepOapHbIC IK3EMIUIIPhl PACTEHUM, YaCTU
pacTeHuil 10 HW300pa)XEHUsIM, CXeMaM, MOJCNISIM, MYyJsbkaM, peabe@HBIM
TabauiaM, TpuObl MO H300paKEHHUSIM, CXeMaM, MyJisDKaM, OaKTepuu TI0
HN300pKCHHSIM;



BBISIBJISATh IIPU3HAKH KJIACCOB IMOKPBITOCEMEHHBIX, WM IBETKOBBIX, CEMEWCTB
JBYAOJBHBIX U OJHOJOJIBHBIX PACTEHUI;

ONPENENATh CUCTEMATUYECKOE TIOJO0KEHUE PACTUTEIBHOTO OpraHum3ma (Ha
IpUMEPE MOKPBITOCEMEHHBIX, HJIM LBETKOBBIX) C MOMOIIBIO ONPEIEIUTEIBHON
KapTOUKH;

BBIMOJHATh NPAKTUYECKUE M J1abOpaTOpHblE padOThl IO CHCTEMAaTUKE
pacTeHMid, aJbroJOrMHM, MUKOJOTUU U MHUKpPOOHOJIOTHH, B TOM 4YHCIIE pabOThl C
MHUKPOCKOIIOM  C  TOCTOSIHHBIMH  ((DMKCHUPOBaHHBIMH) W  BPEMEHHBIMU
MUKpOIIpenapaTaMu, UCCIeI0BaTEIbCKUE padOThl ¢ UCTIOIB30BAHUEM MPUOOPOB U
UHCTPYMEHTOB LU POBOH J1abopaTopuy;

BBIJICIIATh CYIIECTBEHHBIC IIPU3HAKKM CTPOCHMS M IKU3HEIEATEIBHOCTH
pacTeHuil, OakTepuii, apxei, rpu0oB;

IPOBOJUTH ONHCAHWE W CPaBHUBAThb MEXIYy COOOW pacTeHusi, TIpHUOBbI,
OaKTepHH, apXeu 10 33JaHHOMY IJIaHy, JIeJaTh BBIBOJIBI HA OCHOBE CPAaBHEHUS,

OBJIAJICBATh ~ OCHOBAMM  JBOJIOLMOHHONW  Teopuun Y.  [lapBuHa,
XapaKTEpHU30BaTh OCHOBHBIE ASTallbl Pa3BUTHS W JKU3HU Ha 3€Mile, OIHCHIBATH
YCJIOXHEHUE OpPraHU3alMy PAaCTEHUN B XOJ€ HBOJIIOIUHU PACTUTEIBHOIO MHpa Ha
3emiie;

BBISIBJISITH 4YEPTHl MPHUCIOCOOJIEHHOCTH PACTEHUH K cpeAe OOUTaHMs,
3HAYEHHUE IKOJIOTMUECKUX (PaKTOPOB AJISl PACTEHUMH;

NOHUMATh OCOOEHHOCTH HaJOPraHU3MEHHOTO YPOBHSI OpraHU3allud KU3HHU,
XapaKTEepPU30BaTh PACTUTENbHBIE COOOLIECTBA, CE30HHBIE W TMOCTYIATEJIbHBIE
U3MEHEHUS] PACTUTEIBHBIX COOOUIECTB, PACTUTEIBLHOCTh (PACTUTENIbHBIA MOKPOB)
OPUPOJHBIX 30H 3€MJIM, CBOOOJHO OINEPUPOBATH MOHATHSAMHU: SKOCUCTEMA,
HKOJIOTHYECKasl upamua, Tpopudeckas ceTb, 0MopasHooOpasue;

NPUBOAUTH MPUMEPHI KYJIbTYPHBIX PACTEHUH M WX 3HAYEHUS B JKU3HU
YEJIOBEKa, XapaKTepU30BaTh NPU3HAKU PACTEHUM, OOBACHITH HAJIUYKE B Ipeienax
OJIHOTO BHJia pacTeHuM (OpM, KOHTPACTHBIX MO OJHOMY U TOMY K€ MpPHU3HAKY,
ONepupoBaTh  MOHATUSAMU:  (PEHOTUII, TEHOTHUI,  HACIEACTBEHHOCTh U
U3MEHYMBOCTb, PA3HOOOpa3ne paCTeHUH 1 MUKPOOTPAHU3MOB, COPT, LITAMM;

NOHMMAaTh NPHUYMHBI M 3HaThb MEPHI OXPAaHbl PACTUTEIBHOIO MHUpa 3eMJH,
CBOOOJTHO ONEPUPOBATH MOHATUSAMU: 0CO00 OXpaHSIEMbIE TPUPOIHBIE TEPPUTOPHUU
(pe3epBaTbl), 3amOBEIHUKH, HAIMOHAJIbHBbIE NapKu, OuochepHble pe3epBarhl,
3HaTh, yTO Takoe KpacHas kHura;

pacKpbIBaTh POJb PACTCHHM, TPHOOB, OaKTepuil U apxei, CTPAMEHOIIUIOBBIX
B IMPHUPOJHBIX COOOIIECTBAX, B XO3SMCTBEHHOHN NEATEIHLHOCTU YEJOBEKa U €ro
MOBCEIHECBHOM XU3HU;



JEMOHCTPUPOBATh Ha KOHKPETHBIX MpUMepax CBS3b 3HaHUU MO OUOJIOTHH CO
3HAHMSIMU T1I0 MaTemaTuke, ¢usuke, reorpaduu, IUTEpaType, TEXHOJIOTHUH,
peMeTaM T'YMaHUTapHOTO IUKIA, PA3IMYHBIMU BUIAMH UCKYCCTBA;

UCITI0JIb30BaTh METOJIbl OMOJIOTHM: MPOBOJUTH HAOJIONECHUS 32 PACTCHUSIMHU,
OakTepusiMu, TpubaMH, JHIIAWHUKAMHU, OIMUCHIBATH HMX, CTaBUTh MPOCTEHIIIHE
OMOJIOTUYECKUE OTBITHI M SKCIIEPUMEHTHI;

BJIaneTh  npuémMamu  paboThl ¢ OuWonormueckod — mHGboOpMalumei:
dbopMynupoBaTh OCHOBAHMS IJIsl U3BJICYEHHS M 0000IIeHHs HHPOpMaLMU U3
HECKOJIbKMX HCTOYHHUKOB, MPeoOpa3oBbIBaTh MH(OPMAIMIO U3 OJAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh TMHCHMEHHBIE M YCTHBIE COOOIICHHS, HCIONb3YysI MOHATUHHBINA
anmapar HM3y4aeMoro pasziena OMOJIOTHH, CONPOBOXAATh  BBICTYILICHUE
Ipe3eHTalren ¢ yuéToM 0COOEHHOCTEN ayAUTOPUU 00ydaronxcs;

MOPOSIBJISITh MHTEPEC K YIUIYOJCHHIO OHOJOTUYECKHX 3HAHUM U BBIOOPY
OMOJIOTMH KaK MPOPHUIBHOTO IIPeIMeTa Ha YPOBHE CpPEIHEro o01ero oopa3oBaHus
o1 Oyaymied mnpodeccHoHanbHOM — ACSTENbHOCTH B oOjacTh  OMOJIOTHH,
MEAMIIMHBI, SKOJIOTHH, CETHCKOTO XO035HCTBA, MUIIEBON MPOMBIIIIICHHOCTH;

BIAJCTh NMpuéMamu paboThl ¢ MHoOpMalueil: GopMyIUpOBaTh OCHOBAHUS
JUTSL U3BJICUCHUS U 0000IIeHUST MH(POPMALIUU U3 HECKOJbKHX MCTOYHUKOB (2-3),
peoOpa3oBbIBaTh HHPOPMAIIHIO U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO.

[TpenMeTHbIe pe3yabTaThl OCBOEHHUS MPOTPaMMBI MO OuoNOTHUH (YriTyOnEHHBIN
YPOBEHB) K KOHITy 0Oy4eHus B 8 Kjacce:

XapaKTEepPU30BaTh 300JIOTUI0O U MHUKOJIOTHIO KaK OHWOJIOTMYECKHME HAYKH, MX
pas3Jiesbl U CBA3b C IPYTUMH HaAYKaMH M TEXHUKOW;

XapaKTEePU30BaTh MPUHIUIIBI KJIACCU(DUKAITIHN KUBOTHBIX, BUJ KAK OCHOBHYIO
CHUCTEeMAaTUYECKYI0 KAaTeTOPHIO, OCHOBHBIE CHCTEMATHYECKHE TPYIIBI KUBOTHBIX
(cTpekarouiue, KOJIbUaThble YE€pPBHU, MOJUIIOCKU, TJIOCKHUE YEpPBH, YJIEHUCTOHOTHE,
KPYTJIbIC YEPBH, XOPIOBEIC);

MPUBOJUTH MPUMEPHI BKiIaaa poccuiickux (B Tom uncie A.O. KoBasieBckuii,
K.M. Cxkpsoun) u 3apyOexnsix (B Tom uucie A. JleBenryk, XK. KroBbe, O.
['exkenb) yU€HBIX B pa3BUTHE HAYK O )KUBOTHBIX;

MPUMEHATH OMOJIOTHYECKHE TEPMUHBI M TIOHATHS (B TOM YHCJIC: MUKOJIOTHS,
300JI0THS, JKOJIOTHS IKUBOTHBIX, OTOJIOTHs, TAJI€O300JIOTHs, CHUCTEMATHKA,
[[apCTBO, THII, OTPSJ, CEMEWCTBO, POJI, BUJ, KMBOTHAs KJIE€TKa, IpuOHas KIIETKa,
JKUBOTHAsI TKaHb, OPTaH >XHUBOTHOT'O, CUCTEMBbI OPTaHOB >XWBOTHOTO, YKUBOTHBIM
OpraHu3M, MHTaHWE, ABIXaHWEe, POCT, Pa3BUTHE, KPOBOOOpAIEHUE, BBIICICHHUE,
ornopa, JABW)XEHHE, Pa3MHOKEHHE, IapTEHOTeHEe3, pPa3ApakKUMOCTh, pedIieKc,
OopraHbl 4yBCTB, IIOBEJICHUE, cpefa OOWTaHUs, TPUPOJHOE COOOIIECTBO) B
COOTBETCTBHUU C MOCTABJICHHOM 3a7auci;



pacKkphIBaTh OOIHME MPU3HAKU JKUBOTHBIX M TPUOOB, YPOBHH OpraHHU3allud
YKUBOTHOTO ¥ TPUOHOI'O OpPraHu3Ma;

CpaBHUBATh JKMBOTHBIE TKAaHM ¥ OpPTraHbl >KHBOTHBIX MEXAY COOOM;

CpaBHUBATh CUCTEMBI OPTaHOB MEKIY COOO0H M OMpeesTh 3aKOHOMEPHOCTH
CTPOEHHUS CHUCTEM OPraHOB B 3aBUCHUMOCTH OT BBIMOJHSAEMONW UMHU (DyHKINY;

OIMKCHIBATH CTPOCHUE U KU3HEJEATEILHOCTD dKUBOTHOTO OPraHU3Ma: OMOopyY U
JBIKEHUE, TUTAaHUE U TTUIIEBAapEHHE, IbIXaHUE U TPAHCIIOPT BEILIECTB, BbIJCICHHUE,
PETYIISIUIO U TTIOBEJCHUE, POCT, PA3MHOKEHUE U PA3BUTHE;

ONMKCHIBATh PA3JMYHBIC THITBI PA3MHOXEHUS KUBOTHBIX: THIPOCTATHYCCKYIO
JIOKOMOIIMIO, JIOKOMOIIUIO TIPH MOMOIIM TUIPOCKENETa, JOKOMOLHUIO MPU MOMOIIU
PBIUQKHBIX KOHEYHOCTEW, THUIbl KWU3HEHHBIX LHUKIOB, NPSIMOE€ U HENpIMOe
pa3BUTHE Y HACEKOMBIX;

XapaKTEPU30BaTh MPOIECCHI KU3HEACATETPHOCTH >KMBOTHBIX H3y4aeMbIX
CHUCTEMATHYCCKUX TPYIII: NIBIKCHHE, NMHTAHWE, JBIXaHUE, TPAHCIIOPT BEIIECTB,
BBIJICJICHHE, PETYIIAIMIO, TOBEACHUE, POCT, Pa3BUTHE, PA3MHOKEHHUE;

BBISIBIIAITH ~ MPUYHUHHO-CIICJICTBEHHBIE  CBSI3W  MEXIY  CTPOCHHUEM,
KU3HEICATCIbHOCTRI0O M Cpefol OOWTaHWS >KUBOTHBIX W TPHUOOB H3yUaEeMBIX
CUCTEMATHYCCKUX TPYTIIT;

pas3nuyaTh U ONHUCHIBATH KUBOTHBIX M T'PUOBI M3YYaEMBIX CHCTEMATHUYECKUX
TPyII, OTACNIbHbIE OPTaHbl U CUCTEMBI OPTraHOB >KMUBOTHOTO MO CXEMaM, MOJIEIISIM,
MYJISKaM, peibe(HBIM TaOIuIaM;

BBISIBIIATh TMPU3HAKKA KJIACCOB UJIEHUCTOHOTUX M XOPAOBBIX, OTPSIOB
HACEKOMBIX W MJICKOITUTAOIIINX;

BBITIOJIHATH MPAKTHYECKUE U JabopaTopHbie paboThI 110 Mopdosoruu rpudos,
1o Mop(}oI0Tuu, aHATOMHH, (PU3UOJIOTUN U TIOBEJACHHUIO KUBOTHBIX, B TOM YHCIIC
paboThl C MHUKPOCKOIIOM C TOCTOSHHBIMH ((DUKCHPOBAHHBIMH) U BPEMEHHBIMU
MUKpOIIpenapaTaMu, UCCAEA0BATEIbCKUE pabOThl ¢ UCTIOJIb30BAaHUEM TPHOOPOB U
WHCTPYMEHTOB LIU(PPOBOIL J1abopaTopuu;

CpaBHUBATh  TPEICTABUTEIICH  OTACIBHBIX  CHUCTEMATHYCCKUX  TPYIII
YKUBOTHBIX U TPUOOB U JIeNIaTh BHIBOJIBI HA OCHOBE CPABHEHUS,

KJIacCU(UIIMPOBATh >KUBOTHBIX HAa OCHOBAaHMM OCOOEHHOCTEH CTPOCHHUS H
WHIUBU Ty JIBHOTO Pa3BUTHS;

BBISIBIIATH YEPTHI TPUCIIOCOOJIEHHOCTH JKMUBOTHBIX W TPUOOB K cpele
oOWTaHUs, 3HAYCHNE YKOJIOTUIECKUX (PaKTOPOB JJIsl ’KUBOTHBIX;

BBISIBJIAITH B3aMMOCBSI3W JKMBOTHBIX M TPUOOB B MPHUPOIHBIX COOOIIECTBAX,
ETNY TUTaHWUS;

yCTaHABJIMBATh B3aUMOCBS3M MEXKIYy THIIOM TIIOJOCTH Teja, THUIIOM
KPOBEHOCHOW M BBIICIUTEIILHOU CUCTEMBI;



yCTaHABIMBATh  B3aUMOCBS3M JKMBOTHBIX C pacTeHUsAMH, Tpubdamu,
JUIIAHUKAMU U OAKTEpUsSMHU B IPUPOJIHBIX COOOIIECTBAX;

YCTaHABJIMBATh B3aMMOCBS3H MEXAY CTPOCHUEM >KMBOTHOIO M CPEHOW €ro
OOUTaHMS;

XapaKTepU30BaTh KUBOTHBIX M I'pUOBI MPUPOJHBIX 30H 3€MJIHM, OCHOBHBIE
3aKOHOMEPHOCTH PacHpOCTPAHEHUS )KUBOTHBIX U I'PUOOB MO IUIAHETE;

pPacKphIBaTh POJIb AKUBOTHBIX U TPUOOB B IPUPOAHBIX COOOIIECTBAX;

pPacKphIBaTh pOJib TPHOOB B €ECTECTBEHHBIX IKOCUCTEMAX U COOOIIECTBAX;

pacKkpbiBaTh pPOJIb JOMAITHUX W HEMNPOAYKTUBHBIX J>KUBOTHBIX B >KHU3HU
YeJIOBEKa, pOJIb IPOMBICIOBBIX JKUBOTHBIX B XO3SICTBEHHOM JESITEIBHOCTU
YEJIOBEKA U €ro MOBCEHEBHON KU3HH, OOBSICHATH 3HAUEHHE KUBOTHBIX B IPUPOJE
Y )KU3HU YEJIOBEKa;

NOHMMATh MNPUYMHBI W 3HATh MEpPbl OXpPaHbl >KUBOTHOTO MHpa 3eMIH;

NOHUMATh (DYHKIIMM OPIaHOB U CHCTEM OPraHOB JKMBOTHOTO B KOHTEKCTE
aJanTayy K OKPYKarolleu cpee;

JEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPaX CBS3b 3HAHUW MO OMOJIOTHH CO
3HAHMSIMU IO MaTeMaTHke, (PU3MKe, XUMHUH, reorpaduu, TEXHOJIOTHH, PEAMETAM
TYMaHUTAPHOTO UKJIOB, Pa3JIMYHBIMU BUJAMU UCKYCCTBA;

UCIOJIb30BaTh METO/bl OMOJIOTUU: MPOBOJAUTH HAOIIOJEHUS 3a KUBOTHBIMHU,
ONKCHIBATh JKUBOTHBIX, UX OPraHbl U CHCTEMBbl OPTraHOB, CTABUTh NPOCTEUIINE
OMOJIOTMYECKUE OTIBITHI U SKCIIEPUMEHTHI;

BIAJCTh MpuéMamMu paboThl ¢ wHPoOpMalmeil: GopMyIUpOBaTh OCHOBAHUS
JUIsL U3BJICYEHUS] U 0000IIeHUs] MH(POPMALUA U3 HECKOJbKHX MCTOYHUKOB (3—4),
npeoOpa3oBbIBaTh MH(OPMAIIUIO U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh IMHUCHMEHHBIE M YCTHBIE COOOIIEHUS, HCIOJIb3Ys IMOHATHUIHBIN
anmapaT M3y4yaeMoro pasjena OHOJOTMHM, CONPOBOXKIAThb  BBICTYILJICHHUE
Mpe3eHTalren ¢ yuéToM 0COOEHHOCTEH ayIUTOPUU 00yJarOIXCsl.

[IpeameTHbIE PE3yNbTaThl OCBOCHMS MPOrpaMMbl MO OMONOTHM (yriIyOJIEHHBIN
YPOBEHB) K KOHITy 0Oy4eHus B 9 Kjacce:

XapakTEpU30BaTh HAayKH O 4YEJIOBEKE (aHTPOIOJIOTHIO, aHATOMMIO,
bu3noNoruio, MEAUIMHY, TUCTOJOTHIO, LIUTOJIOTUIO U JPYTHME€) U HX CBS3U C
JIPYTUMH HAyKaMHu;

OOBSCHATH TMOJIOKEHUE YEJOBEKa B CHUCTEME OPraHMYEeCKOro MHpa, €ro
MPOUCXOXKJICHHE, TTPUCTIOCOOIIEHHOCTh K PAa3IMYHBIM 3KOJIOTHYECKUM (haKTopam,
OTJIMYMS YEJIOBEKA OT APYIMX JKUBOTHBIX, POJCTBO YEJIIOBEYECKHUX PAC, OCHOBHBIE
ATarnbl U PaKTOPHI IBOJIIOLIMU YEIIOBEKA;

NPUBOAUTH NMPUMEpPHI BKIaAa poccuiickux (B Tom uncie W.II. [1anos, WU.N.
MeuHukoB U Apyrue) u 3apyoexxkHbix (B ToM uucie [1. Dpaux u apyrue) yu€Hbix B



pa3BUTHE TPEACTaBICHUNH OO0 aHATOMUHU, O (UMOJOTUM U JAPYTUX HayKax o
YeJIOBEKE;

IPUMEHATH OMOJIOTUYECKUE TEPMUHBI U MOHATHUSA (B TOM YHMCIE: IIUTOJOTHS,
TUCTOJIOTHSI, aHATOMUS YellOBeKa, (DU3HOJIOTHS YeIOBEKa, TUTUEHA, aHTPOTIOIOTHS,
HKOJIOTHUS YeJIOBeKa, KJIEeTKa, TKaHb, OpraH, CUCTEMa OPraHoB, MUTaHUE, JIbIXaHUE,
KpoBoOOpalieHre, OOMEH BEIIECTB M TMpEBpalllcHUE DSHEPruu, JIBHXKECHHE,
BBIJICJICHHE, POCT, pa3BUTUE, T[OBEICHHUE, Pa3MHOXKEHHUE, pPa3IpakKUMOCTh,
peryisiuusi, roMeocTa3, BHYTPEHHSS Cpela, HUMMYHUTET) B COOTBETCTBUHU C
MOCTaBJICHHOM 3aJauecii;

MPOBOJIUTH OMHCAHKE IO BHEIIHEMY BUIY (M300paKE€HUIO), CXeMaM OOIINX
MPU3HAKOB OpraHM3Ma 4YeJOBEKa, YPOBHEH €ro OopraHu3aluu: KJIETKH, TKaHH,
OpraHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpaBHMBAaTh KIIETKM pAa3HBIX TKaHEH, TPYII TKaHEH, OpraHbl, CHUCTEMBI
OpraHOB YEJOBEKa, MPOIECCHl KUZHEAEATEILHOCTH OpraHu3Ma YeJlOBeKa, JeJaTh
BBIBOJIbl HA OCHOBE CPAaBHEHUS,

XapaKTepU30BaTh MEXAHU3Mbl CaMOBOCIIPOM3BE/ICHUS KIIETOK, CPaBHUBATH
MUTO3 M MEI03, XapaKTepu30BaTh POJb KIETOYHOrO siApa B JACIEHHH KIETOK,
CTpoeHue U (yHKIHH XPOMOCOM;

OPUMEHATh OHMOJOTUYECKUE TEPMHUHBI M TOHATUA (T€H, TEeHEeTUYecKas
WHXKEHEPHs,, OMOTEXHOJIOTHS, aJuljieNib, TEHOTHUI, (EHTOTHUIl, CKpEIIUBAHUE),
MOHUMATh UX CYIIHOCTB;

XapaKTEepPU30BaTh OCHOBHBIE TMOJOKEHUS KIETOYHOM TEOpUH, 3aKOHBI .
Menpensi, XxpOMOCOMHYIO TEOPHUIO HACIeACTBEHHOCTH 1. Moprana, 3akoH Xapau-
BaiinGepra;

paznuyaTh OWOJOTMYECKHM AaKTHUBHBIC BEIIECTBA (BUTAMUHBI, (DEPMEHTHI,
TOPMOHBI W JApPYTHE€), BBISIBISATH HX POJb B Ipolecce OOMEHa BEIIECTB U
IIPEBpAICHHS SHEPTUH;

XapakTepu3oBaTh  OUOJOTUYECKHE  TpoIlecchl: OOMEH  BEIIEeCTB U
NpEeBpallleHUe SHEPIrUM, MUTAHUE, IbIXaHWE, BbIJEJICHHE, TPAHCIOPT BEUIECTB,
JBIDKEHUE, POCT, peryianuio (yHKIUNA, UMMYHUTET, Pa3BUTHE, Pa3MHOKEHUE
4eJIOBEKA;

BBISIBJISITHh NIPUYMHHO-CIICAICTBEHHBIE CBS3M MEXKIY CTPOCHHEM KIIETOK,
OpraHOB, CHCTEM OpPraHoOB OpraHM3Ma 4YejoBeKa M MX QYHKUUIMH, MEXIY
CTPOCHHEM, KHU3ZHEACSITEIbHOCTBIO U CPEeIOi OOMTaHUS YEIOBEKa;

IPUMEHATH OMOJIOTUYECKUE MOJIEIH ISl BBIABIICHUSI OCOOCHHOCTEH CTPOCHHUS
1 (YHKIIMOHUPOBAHUS OPTAaHOB M CHCTEM OPTaHOB YEJIOBEKA,;

MPUMEHSATH OUOJOTMYECKHUE TEPMUHBI U OHATHS: MUKPO(DIOpa, MUKPOOUOM,
MHUKPOCHUMOHWOHT;



OOBSCHATH HEMPOTYMOPAJIbHYIO PETYJISLHUIO MPOLIECCOB KU3HEAEATEIbHOCTH
OpraHu3Ma YeJI0BEeKa;

XapaKTepu30BaTh M CpPaBHUBATh OE3yCIIOBHBIE U YCJIOBHBIE PEQIICKCHI,
HACJICJICTBEHHbIE M HEHACIEIACTBEHHBIE IMPOTPAMMBI IOBEACHHS, OCOOCHHOCTH
BbICILIEH HEPBHOM JEATEILHOCTU YEJIOBEKA;

paznuyaTh  HACJIEACTBEHHBIE U  HEHACIECACTBEHHbIE (MH(EKIMOHHBIE,
HEMH(QEKLIMOHHbIE) 3a00J€BaHMsl  4elOBEKa, OOBACHATh 3HAYEHUE  MeEp
npo(UIAKTUKY B IPEIYTPEKICHUN 3a00JI€BaHUI YETIOBEKa;

OOBSICHATH NMPUYMUHBI HACTEACTBEHHBIX 3a00JIEBaHUMN UeIOBEKa, MEXaHU3MBI
BO3HUKHOBEHHUSI HamOoJiee paclpOCTpaHEHHbIX M3 HUX, HWCIOJIBb3YsS IPU ITOM
HNOHSATHA: T€H, MyTalllsl, XpOMOCOMa, T€HOM, CBOOO/IHO OIEPUPOBATh 3HAHUSIMH O
OPUYMHAX  PACIPOCTPAHEHHBIX  HMHPEKUMOHHBIX  3a00JIEBaHUM  YEJIOBEKA,
OpPUHIMOAX MPOPUIAKTUKA W JIEYEHUS PACIPOCTPAHEHHBIX HH(PEKIMOHHBIX
3a00JIeBaHUI 4YeJOBEKa, CBOOOJHO peliaTh KaueCTBEHHbIE U KOJIMYECTBEHHBIC
3aa4i, OOBSACHATh MPUHIUIBI COBPEMEHHBIX OMOMEAMIIMHCKUX METOJO0B, STUKU
OMOMEANIIMHCKUX UCCIIEIOBaHUI;

BBINIOJIHATh TMPAKTUYECKUE U JIaDOpaTOpHbIE padOThl MO aHATOMUHU U
(U3HOJOrNK 4YenoBeKa, B TOM 4HCIE PadOThl ¢ MUKPOCKONOM C IOCTOSHHBIMU
(pukcupoBaHHBIMM) U BPEMEHHBIMH MHKpPOIIpenapaTaMH, HCCIEI0BATEIbCKUE
paboThI ¢ UCIOIB30BAaHUEM MPUOOPOB U HUHCTPYMEHTOB LIU(POBOI J1aboOpaTOpHH;

peniaTh KadyeCTBEHHBIE M KOJMYECTBEHHBIE 3aJa4yM, HCIOJIb3Ysl OCHOBHBIC
MOKAa3aTelld 3/I0pPOBbsI YEIOBEKA, MPOBOAUTH PACUETHl U OLICHUBAThH MOJYyYECHHbIE
3HAYECHUS;

apryMEHTHUPOBATh OCHOBHBIEC NMPUHIUIIBI 30POBOr0 00pasa >KU3HU, METO/bI
3alUTBl M YKpEIUIEHUs 370pOBbsl uejloBeKa: cOajJaHCUPOBAaHHOE MUTaHHE,
coOMIOICHHE TPaBUI JIMYHOM TUTHEHbI, 3aHATUS (U3KYJIBTYpOM U CHOPTOM,
palMoOHalIbHAsl OpraHu3alus TpyAa W MOJHOLIEHHOTO OT/AbIXa, IO3UTHUBHOE
AMOIMOHAIBHO-TICUXHYECKOE COCTOSIHUE;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS W yMEHUs I COOJIOJEHUs
3M0poBOro  o0Opa3za  KH3HH, COaJaHCUPOBAHHOTO THUTaHUA, (U3HUECKOU
aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, JMJII HCKJIIOYEHHMS BPEIHBIX NPUBBIYEK,
3aBHCHUMOCTEH;

BIAJCTh MNpUEMAaMU OKa3aHMUsS MEPBOM IMOMOIIM YEJIOBEKY NpH MOTepe
CO3HAHUS, COJHEYHOM M TEIUIOBOM yJapaxX, OTpaBJI€HUHU, YTOIUICHUH,
KPOBOTEUYEHHH, TpPaBMaX MATKMX TKaHEH, KOCTEH CKeJeTa, OpraHOB YYBCTB,
0KOT'aX U OMOPOKEHUH;

BIaJEeTh NpuéMamu paboThl ¢ MHpopMalueil: GopMyIMpoBaTh OCHOBAHUS
JUISL U3BJICYEHUS] U 0000IIeHUs] MH(POPMALUU U3 HECKOJbKHX MCTOYHUKOB (4-5),
npeo0pa3oBbIBaTh HHMOPMAITUIO U3 OJHOW 3HAKOBOUW CHCTEMBI B IPYTYIO;



WCITOJIb30BAaTh METOJbI OWOJIOTHH: HaOMI0JaTh, W3MEPSITh, ONMUCHIBATH
OpPraHM3M 4YelIOBEKa © TPOIECChl €ro KU3HEACITCIbHOCTH, IPOBOIUTH
IIPOCTEHINNE UCCIICIOBAHNS OpTraHN3Ma YeJIOBEKa M OOBSICHATH WX PE3yJIbTATHI,

coOoaTh TMpaBmwia OE30MaCHOr0 TpyJaa Ipu padboTe ¢ y4eOHBIM U
7a00paTOpHBIM  00OPYJIOBAaHHEM, XHMHYECKOH IOCYJO0M B COOTBETCTBUH C
WHCTPYKITUSIMU HA YPOKE U BO BHEYPOUHOU JEATEITHLHOCTH;

BIAJCTh MpuéMaMu padboThl ¢ WHpOpMaluen: (popmMyIupoBaTh OCHOBAHUS
JUTSI M3BJICYEHUS M 00001eHrs nHPOpMAITUK U3 HECKOJIBKUX NCTOYHHUKOB,;

OOBSCHATH 3HAYCHHE padoOT Mo pacmudpoBKe TEHOMOB BUPYCOB, OAKTEpUH,
rpuOOB, PACTCHHUI U KUBOTHBIX, XapaKTEPU30BaTh MOIXObI K aHAIN3Y OOJBIINX
JAHHBIX B OMOJIOTHH, XapaKTEPU30BATH IETH U 33129 OMOMH(POPMATHKHY;

co37aBaTh IMHUCHMEHHBIC W YCTHBIE COOOIICHUS, HWCIIONB3YS TMOHATHHHBIN
anmapar HW3y4YeHHOTO paszueia OWOJOTHH, COMPOBOXKAATh  BBICTYILJICHUE
npe3eHTaIuen ¢ y4€ToM 0COOCHHOCTEH ay IMTOPUN 00yYarOIIUXCS;

MOPOSIBJISITh MHTEPEC K YIUIYOJCHHIO OHOJOTUYECKHX 3HAHUM U BBIOOPY
Ouonoruu Kak npouiIbLHOTO MpeAMETa Ha YPOBHE CpeIHEro 00IIero 0opa3oBaHus
o1 Oyaymied mnpodeccHoHanbHOM — AeSTEIbHOCTH B oOjacTh  OMOJIOTHH,
METUITUHBI, TICUXOJIOTHH U IPYTUX HAIPaBICHUN.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KoanuectBo 1yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB u TeM undposbie
Ne i/ P Kontpoasnbsie | IIpakTnueckue (icpp )
NMPOrpaMMbI Bcero o0pa3oBaTre/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. BBenenne
bubnuoreka [JOK
1.1 B 5
peAeHme https://m.edsoo.ru/7f416720
Hroro no pazneny 5
Pasnen 2. bakrepuu u apxen
bubnuorexa [JOK
2.1 b 4 2
aKTepui 1 apxen https://m.edsoo.ru/7f416720
Hroro no pasneny 4
Paznen 3. MHoroo6pasue 0{HOKJIETOYHBIX JYKAPUOT
bu6nmmotexka [IOK
3.1 M 4
HOT000pa3ne 0THOKIETOYHBIX IYKAPHOT https://m.cdsoo.ru/ 7416720
Hroro no pasneny 4
Pasnen 4. ApxemiacTuiHble MJIH «PACTEHUSD)
4.1 Boranuka — Hayka 0 pacTeHUSX 1 bubmorexa HOK
' ykaop https://m.eds00.ru/7f416720
42 OO1as opraHu3aius pacTUTEIHLHOTO 5 | bubmuotexa [IOK
' Opranu3ma https://m.edsoo.ru/7f416720
4.3 CriopoBsi€ pacTeHHsI 9 6 brbmorexa [OK

https://m.edsoo.ru/7f416720



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

bub6mmoteka [IOK

4.4
Cemeniibic pacteis 8 > https://m.edsoo.ru/7f416720
Hroro no pazneny 20
Pasnen 5. CTpoenne u :Ku3HeAeATEIbHOCTh CEMEHHBIX PACTEHHUH
bubnnorexa [JOK
1 11 4
5 o0er 1 moOeroBbie CHCTEMBI 5 https://in.edsoo.w/ 7416720
bubnuorexa [JOK
2 2
> Juer > https://m.edsoo.ru/7f416720
bubnnorexa [JOK
53 K 6 2
OPCHE H KOPHEBBIC CHUTEMEL https://m.edsoo.ru/7f416720
bubnnorexa [JOK
54 B i 4 1
ereTaTUBHOE PA3MHOKEHUE PACTEHUI hitps://m.cdsoo.rw/7f416720
bubnuoreka [JOK
5.5 K 5 4
JACCHOUKALINA LBETKOBBIX https://m.edsoo.ru/7f416720
Hroro o paszuemny 25
Pasnen 6. Jxkonorus pacrenuii. Pactennsi B npupoaHbIX c0001ecTBAX
61 Dxonorus pacteHuil. Pactenus B . bubnnoreka [IOK
' MIPUPOJHBIX COOOIIECTBAX https://m.edsoo.ru/7f416720
Hroro no pasneny 7
Paszpnen 7. PacTuTe bHBIM MHP U 1eITEJBHOCTh YeJI0BEKA
71 PactuTenbHbIi MUD U 1€ATEIBHOCTD 3 1 bubnuorexa [LIOK
' YeJIoBeKa https://m.edsoo.ru/7f416720
Hroro no pazneny 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 28



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

IHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo 1yacoB DJIeKTPOHHbIE
Ne Mara nuppossbie
Tema ypoka Konrpoabubie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoTbI padoTbI
pecypcsl
1 luTonorus — HayKa 0 KIETKE 1 bubmorexa HOK
Y https://m.edsoo.ru/863d4314
2 Bupycosnorust — Hayka o BUpycax 1 bubmorexa HOK
Py Y Py https://m.edsoo.ru/863d449a
3 CoBpemenHas kinaccudukanus 1 bubmmoreka [JOK
OpPraHu3MOB, OCHOBHBIE ITPUHIIUAIIBI https://m.edsoo.ru/863d449a
4 Metoabl HAYYHOTO IMO3HAHUS B 1 bubnnorexa [JOK
ouosoruu https://m.edsoo.ru/863d6cc2
Mukpockonus onTuyeckas,
anexTponHas. JlaboparopHas pabora.
«IIpaBuia TeXHUKH O€30IIaCHOCTHU MPU
MIPOBEJICHUU JIa0OPATOPHBIX U
5 HpaKTI/I‘leCKI/IX agOT gCHOBLI 1 brbsmorexa HOK
P P ' https://m.eds00.ru/863d449a
MHUKPOCKOIIMH: TPUTOTOBJICHUE
BPEMEHHBIX MIpernapaToB U paboTa ¢
MukpockornoM. Odopmierue
Pe3yIBTATOB pabOTHI C MEKPOCKOTIOM))
MukpoOuonorust — Hayka o
MUKpPOOpTraHu3Max.
but6mmoreka [JOK
6 [IpokapuoTtnueckas KieTka. 1 1

IIpakTuyeckas pabota «3yuenue
Mopdonorun 6akrepuii Ha

https://m.edso0.ru/863d70e6



https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d6cc2
https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d70e6

MHKPOCKOIIMYCCKUX IIperiapaTax>

. bubmmoreka [IOK
’ MuiorooGpasie Gaxrepiii https://m.edsoo.ru/863d449a
. bu6mmoteka [IOK

8 KuznenesTenbHOCTH OaKTEepHit hitps://m.cdsoo.rw/863d70¢6
Oco0OeHHOCTH OpraHU3alliy apXeil.

9 [IpakTrueckas padota «M3ydenue bubnnoreka [IOK
METOOB JIe3UH(MEKITUN 1 https://m.edsoo.ru/863d72b2
CTEpHIIN3ALIUN
OcHoOBHbIE TPU3HAKU OJTHOKIIETOYHBIX
sykapuot. Jlaboparopnas pabota

10 «M3yueHue 0IHOKJIETOYHBIX bubnuoreka LIOK
OpPraHU3MOB I10J] MUKPOCKOIIOM Ha https://m.edsoo0.ru/863d6{88
BPEMEHHBIX U (PUKCHUPOBAHHBIX
MHUKpOTpernaparax»

Crtpoenue, ABUXEHUE, TUTAHHE,

1 pa3sMHOXEHHE aBTOTPOPHBIX U bubmuoreka [LIOK
reTepoTpO(HBIX OTHOKIETOUHBIX https://m.edsoo.ru/863d449a
3YKapHOT

12 3HavYeHHEe OJTHOKJIETOUHBIX SYKapHOT B bubmuorexa [JOK
IIPUPOJIE U KU3HU YEIIOBEKA https://m.edsoo0.ru/863d70e6
3a0oseBaHus, BEI3BIBACMEBIC

13 OJTHOKJIETOYHBIMH 3YKapHOTaMH, 1 UX brbsmorexa HOK

https://m.edsoo.ru/863d72b2
npouIakTuKa

14 borannka — Hayka 0 pacTeHUsIX bubamorexa [HOK

https://m.edsoo.ru/863d449a
Pacturenbhas knetka. PacturenbHbie
bu6nunoreka LIOK
15 TkaHu. JlaboparopHas pabota

«M3ydyeHne cTpoeHus pacTUTEIbHBIX

https://m.edsoo.ru/863d4832



https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d6f88
https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d4832

KJIETOK Ha TOTOBBIX M BPEMEHHBIX
MUKpoIpenaparaxy. JlaboparopHas
pabora «3yduenne ocoOeHHOCTEH
CTPOCHHUs TKaHEH PACTCHUM Ha
TOTOBBIX U BPEMEHHBIX
MHKpOIperapaTax»

PacturenbHbIN OPraHu3M Kak €IMHOE
nenoe. [lpaktuyeckas pabora

bubnuoreka [JOK

16 «/3yueHue cTpoeHUst OPraHoB
. https://m.edsoo.ru/863d449a
pacTeHHMIA Ha )KUBBIX 00BEKTAX U
repOapHbBIX 00pa3max»
bubnnorexa [JOK
17 Anbronorusi — Hayka 0 BOJOPOC
PROJIOTIA — Hay[a O BOAOpOCIIX https://m.edsoo.ru/863d6{88
Kpacusie Bogopocnu. IIpaktuyeckas
pabora «M3y4uenne ocoOeHHOCTEH
18 CTPOCHHUS U KU3HEHHBIX ITUKIIOB bubmorexa [IOK
P . B https://m.edsoo.ru/863d70e6
KpPaCHBIX BOJIOPOCJIEH Ha )KUBOM U
repOapHOM MaTepuane
3enensie Bogopociu. [IpakTuueckas
pabora «M3yueHnue cTpoeHus u
19 KU3HEHHBIX IUKJIOB 3€JIEHBIX bubmorexa HOK
. i https://m.edsoo.ru/863d72b2
BOJOPOCIEH Ha )KMBOM U repOapHOM
MaTepuase»
bu6mmorexka IIOK
20 X
APOBRIC BOAOPOCIH https://m.edsoo.ru/863d4832
21 Bypsie Bogopocaun
MoxoBuHbIe U Mxu.
bu6nunoreka [IOK
22 [IpakTryeckas pabora «M3yueHue

0CcOOEHHOCTEH CTPOEHUS KYKYILIKHHA

https://m.edsoo.ru/863d55a2



https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d6f88
https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d4832
https://m.edsoo.ru/863d55a2

JbHA ¥ c(parHyMa (Ha )KUBBIX U
repOapHbBIX 00BEKTaX)»

[InayHOBUAHBIC (TITIAYHBI).
[IpakTrueckas pabora «M3yuenue

23 0COOEHHOCTEN CTPOEHHUS IUIayHAa Bubmorexa ITOK
P Y https://m.eds0o.ru/863d4832
OyJIaBOBHIHOTO (HA KHUBBIX U
repOapHBIX 00BEKTAX )»
XpomeBunbie. [IpakTuaeckas padora
«M3yueHne ocoOEHHOCTEH CTPOCHHUS
24 XBOIIIA ITOJIEBOT'0 U MAIIOPOTHUKA Bubmorexa ITOK
P https://m.edsoo.ru/863d6cc2
IIUTOBHUKA MY>KCKOTO (Ha JKUBBIX U
repOapHBIX 00BEKTAX )»
[TamopotHuku. [IpakTrdeckas padora
25 «M3yueHne 0cOOEHHOCTEH CTPOEHUS bubmmoreka [JOK
[ManOPOTHUKA LIIUTOBHUKA MY»XCKOT'O https://m.edsoo.ru/863d4e5e
(Ha XKUBBIX U repOapHBIX OOBEKTAX )»
T'onmocemennnie. BosHnkHOBEHHE
cemenu. OO1IMe MPU3HAKKA CEMEHHBIX
. bubmuoreka [JOK
26 pactenuii [Ipaktuueckas pabora
N https://m.edsoo.ru/863d55a2
«M3ydyenne 0ocoOEHHOCTEN BHEITHETO
XBOM, IIHIIEK U CEMSH XBOMHBIX)
MHuoroo6pasue roloCeMeHHBIX.
IIpakTrueckas padora «3yuenne
P . P Y bubnuorexa [JOK
27 0COOCHHOCTEH BHEIIHETO CTPOCHUS
. https://m.edsoo.ru/863d4e5e
MOOETOB XBOMHBIX (€J1b, COCHA,
JIUCTBEHHUIIA))»
73 OO01as xapaKTepUCTHKA [IBETKOBBIX bubnuoteka [IOK
(IToxkpbITOCEMEHHBIX) https://m.edso0.ru/863d72b2
29 [[BeToK Kak opras moJOBOTrO bubnmnoreka [IOK



https://m.edsoo.ru/863d4832
https://m.edsoo.ru/863d6cc2
https://m.edsoo.ru/863d4e5e
https://m.edsoo.ru/863d55a2
https://m.edsoo.ru/863d4e5e
https://m.edsoo.ru/863d72b2

Pa3MHOXKEHHUS Y TOKPBITOCEMEHHBIX
pactenuid. [Ipaktuueckas pabora
«M3yuenune Mmophosoruu nBeTka (Ha
KUBBIX U QPUKCHPOBAHHBIX O0BEKTAX).
N3yuenue pazHOOOpa3us COLBETHIN

https://m.edsoo.ru/863d4832

30 JKU3HEHHEBIN [IUKII [[BETKOBBIX bubnmorexa [IOK
https://m.edso0.ru/863d72b2
CrtpoeHue ceMsiH [IBETKOBBIX
31 pactenuil. [Ipaktuueckas padora bubnuoreka LIOK
«M3ydyenue ctpoeHust ceMsH https://m.eds00.ru/863d6{88
MOKPBITOCEMEHHBIX PACTCHUN»
[Tnoner. [IpakTdeckas pabora
32 «HM3y4yenue CTpoeHus 10108 U bubmmorexa LIOK
. https://m.edsoo.ru/863d6188
COILTOIUID
3 WNHnuBuayanbHOE pa3BUTHE PaCTEHUN bubnnorexa [JOK
[TokpbITOCEMEHHBIX (OHTOTEHE3) https://m.edso0.ru/863d4832
[ToGer. [IpakTuueckas padora
4 «U3yuyenue mopdosiorun nmobdera Ha bubanorexa [IOK
KHUBBIX 00bEKTAaX WU HA repOapHbIX https://m.eds00.ru/863d6£88
o0pasmax»
[Touxka. [TpakTrueckas padora
«3yueHue CTpoeHMs BEreTaTUBHBIX,
35 TEHEPAaTUBHBIX U CMELIAHHbIX [TOYEK. bubmiorexa LIOK
https://m.edsoo.ru/863d4e5¢e
Pa3Hoobpa3ue noyek y ApeBecHbIX
pacTeHuin)
Mopdomorus ctebis. [IpakTuaeckas
36 pabota «/3yueHue nonepeyHoro bubnuoteka [IOK

CIIWJIAa CTBOJIA PACTCHUH W aHAIIN3
BIIMSIHHUS OKOJIOTNMYECKUX yCJ'[OBI/Iﬁ Ha

https://m.edsoo.ru/863d4832



https://m.edsoo.ru/863d4832
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d6f88
https://m.edsoo.ru/863d6f88
https://m.edsoo.ru/863d4832
https://m.edsoo.ru/863d6f88
https://m.edsoo.ru/863d4e5e
https://m.edsoo.ru/863d4832

pa3BUTHE PACTCHUI

Amnaromus crebus. [TpakTudeckas
pabora «3yuenne ocoOeHHOCTEH
AHATOMHYECKOT'O CTPOCHHUS CTEOIIS

bubnuorexa [JOK

37 JIBYJIOJIBHBIX U OJTHOIOJIBHBIX https://m.edsoo.ru/863d4e5¢e
TPaBSHUCTBIX paCTEHU, cTeOs
JPEBECHBIX PACTCHUN»
Oynknuu creds. JlaboparopHas

18 pabora «/3ydeHne TpaHcmopTa bubmmoreka [IOK
BellecTB B crebue. M3yuenue https://m.edsoo.ru/863d70e6
MeTaMopd030B moderay»
Mopdonorus mucrta. [Ipakruyeckast

19 pabora «3yduenne mopdonoruu bubmmoreka [JOK
JIUCTA HA KUBBIX O0BEKTaX WIIH https://m.edsoo.ru/863d651a
repOapHbIX oOpas3iax»
Anartomus nucra. [Ipaktnueckas

40 pabora «MccneqoBanue anaToMuu bubmuorexa [JOK
JINCTA C IIOMOMIBIO CBETOBOT'O https://m.eds00.ru/863d688
MHUKPOCKOIa»

bu6mmotexka I1IOK

H Oymiuun mera https://m.edsoo.ru/863d72b2

42 ®dortocuHTe3. 3HaueHUE POTOCHUHTE3A

43 JIucromnan, ero NpuYMUHbL, MEXaHU3M U bubmuoreka [LIOK
3HAYEHUE B JKU3HU PACTCHUS https://m.edsoo.ru/863d55a2
Mopdonorust kopHs. [IpakTrueckas

44 pabota «M3yuyenue mopdosorun bu6mmoreka [IOK

KOpHS Ha KUBBIX 00BEKTaxX MU
repOapHbIX 00pa3ax»

https://m.edsoo.ru/863d72b2



https://m.edsoo.ru/863d4e5e
https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d651a
https://m.edsoo.ru/863d6f88
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d55a2
https://m.edsoo.ru/863d72b2

Anatomus kopHsl. [Ipaktuyeckas
pabora «/3yueHre aHaTOMHU4ECKOTO

bu6mmoreka [IOK

45 CTPOEHUSA KOPHSA HA TOTOBBIX https://m.edso0o.ru/863d6{88
MHUKpOTpenaparax»
Oynknuu kopHs. JlaboparopHas
46 pabora «3y4yenne cTpoeHus bubnnoreka [IOK
KOPHEBBIX BOJIOCKOB C I[IOMOIIBIO https://m.edsoo.ru/863d651a
CBETOBOT'O MUKPOCKOIIa»
47 MuHepaibHOE MUTAaHUE PACTCHUHN
bIxanue kopHs. JlabopaTopHas
48 §a60Ta «I/IccﬂenOBaHH: BJ'II/II:IHI/IH Bubmuoreia IJOK
BO3JIyXa Ha pasBUTHE KOPHEiD https://m.edsoo.ru/863d55a2
Bunonsmenenns KopHen U ux
49 ¢dynkiun.JlaboparopHas pabora bubmmorexa [IOK
https://m.edsoo.ru/863d6cc2
«M3yuenue meraMop(o30B KOPHS»
BereraruBHoe pa3MHOKEHUE
50 LIBETKOBBIX PACTEHUH U €r0 3HAUECHUE bu6nmmorexka [IOK
B €CTECTBEHHEIX YCIOBUSIX U B https://m.edsoo0.ru/863d72b2
CEJIbCKOXO35MCTBEHHOM PAKTHUKE
KiionupoBanue pacteHuid.
MUKpOKIIOHAIBHOE PA3MHOKEHUE
pactenuii. Kiierounast uH>xeHepus Kak
51 COBPEMEHHAs TEXHOJIOTHs bubnnorexa [IOK
Pa3MHOXEHHS PaCTEHUM. https://m.edsoo.ru/863d70e6
[IpakTryeckas pabora «MeToabl
MHUKPOKJIOHATHFHOTO PA3MHOKEHUS
pacTeHuiD)
5 [Toua. XapakTepucTuka no4sbl. bubmuoteka [LIOK

PazHoobOpazue nous

https://m.edsoo.ru/863d651a



https://m.edsoo.ru/863d6f88
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[Tousa. [Tnonopoane no4BkI.

bub6mmoteka [IOK

33 VY no6penus https://m.edsoo0.ru/863d72b2
Knaccudukanms [[BeTKOBBIX.
HBynonsueie. CeMencTBO Bu6muorexa [TOK
KpecrouserHsix. IIpakTiyeckas https:/m.eds00.ru/863d5b88
54 pabota «OnpenencHue https://m.edsoo.ru/863d5dae
MPEJICTaBUTENIEN CEMENCTBA https://m.edsoo0.ru/863d5{20
KpecTonBeTHbIX € UCIIOIB30BAaHUEM https://m.edsoo.ru/863d607¢
ompe/enuTeNnei pacTeH it i https://m.edsoo.ru/863d61e6
OTIPEACTUTENBHBIX KapTOUCK»
CewmeiicTBa Po3onBeTHEIE B
[Tacnenossie. [IpakTrueckas pabora
55 «Onpenenenue npeacTaBuTeNnen bubnuoreka LIOK
CEMENCTB C UCIIOJIb30BAHNEM https://m.edsoo.ru/863d55a2
omnpeAeIuTeNe pacCTeHU WIIN
OTIPEACTUTENBHBIX KapTOUCK»
CewmeiictBa COKHOLBETHEIE U Bu6mmoreka [JOK
MortbuibkoBsie. [IpakTrueckas padbora https://m.eds00.ru/863d5b88
56 «OnpeneneHue npeacTaBuTeNen https://m.edsoo.ru/863d5dae
CEMENCTB C UCIOJIb30BaHUEM https://m.edsoo.ru/863d520
ONPEIEIUTENEH paCTEHUN NN https://m.edsoo0.ru/863d607e
OTPE/ICNINTENBHBIX KAPTOUEK) https://m.edsoo.ru/863d61e6
OpnnopnonbHele pacTeHus. CemeiicTBa
AMapuIHCOBBIE U 371aKH.
[IpakTnueckas pabora «Onpenenenue
. . bubnuoteka [IOK
57 MPECTaBUTENIENH CEMEMCTB C

HUCIIOJIB30BaAHHUEM OHpCHCHHTGHCﬁ
paCTCHI/Iﬁ HJIN OIIPCACIIUTCIIbHBIX
KapTO4CK»

https://m.edsoo.ru/863d55a2
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CewmeticTBa Jluneitnsie 1 OpXuaHble.
«OmnpeneneHue npeacTaBuTenei

bub6nmoreka [IOK
https://m.edso00.ru/863d5b88
https://m.edsoo.ru/863d5dae

58 5
COMCHCTE € HCTIOTLIOBAHHEM https://m.eds00.ru/863d5£20
OTPCACIITCIICH paCTCHIH MM https://m.edsoo.ru/863d607e
ONMPEACTUTEILHBIX KapTOICIO) hitps:/m.eds00.ru/863d61e6
59 Pacrenus u cpena oouranus
60 OKOJIOTMYECKHE IPYIIILI PACTCHUI bubmmorexa [IOK
py P https://m.edso0o0.ru/863d70e6
61 PactutensHOE cOOOIIECTBO bubnuorexa [JOK
(purorneno3) https://m.edso0.ru/863d72b2
62 PacTurenbHbIe cOOOIIECTBA JIECOB
63 PactutenbHbIE COOOIIECTBA IYTOB, bubmmoreka [JOK
IIOJIEH U ITYCThIHb https://m.edsoo0.ru/863d70e6
64 PacturensHbIe cOOOIIIECTBA OOJIOT U
TYHJIPbI
bu6nmmoteka [IOK
65 C 0
MeHa PaCTUTENbHBIX COOOIIECTB hitps://m.cdsoo.ruw/863d72b2
66 Pa3zButHe pacTUTENHLHOIO MHpa bubmmorexa [OK
p p https://m.edsoo.ru/863d55a2
KynbpTypHBIE pacTeHUS U UX
npoucxoxacHue. [IpakTuaeckas
67 abota «/3yueHue bubmmorexa [OK
p yv . https://m.edsoo.ru/863d6¢cc2
CENIbCKOXO03SCTBEHHBIX PaCTEHUN
CBOET0 PETUOHA»
[locneacTBus neATENHLHOCTH YSIOBEKA
but6mmoreka [JOK
68 B sKocucTtemax. OxpaHa

PaCTUTCIILHOTO MHpPa

https://m.eds00.ru/863d6188
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorust: 7-i knmacc: 6a30BbIM ypoBeHB: yueOHUK, 7 kinacc/ [laceunuk B. B.,
Cymaroxun C. B., I'anontok 3.T"., lIsenoB I'.T".; mox penakuueii [laceunuka B.

B., AkunonepHoe obmiectBo «M3narensctBo «IIpocBeriennes

METO/IUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA
MeTonndeckue peKOMEHIAINH JIJIs1 YIUTENCH 10 IMIKOJIBHOMY KYpCy
6uonorus npu BBeneHun ooHoBieHHbIX I'OC OO0,

VY4ebHuku, paboune TeTpau, nporpaMmma, U poBbie HHTEPHET PECYPCH

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

-bubnuoteka [{OK (https://m.edsoo.ru/863cccle)

[Tpoekt Bes 6uomnorus

- http://www.ebio.ru/index-1.html

buonorus. Ccbuiky Ha CalThI 10 OMOIOTHI

- http://biologylib.ru/catalog/

buonornueckuit cioBapb OH-JIalH


http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/

- http://www.bioword.narod.ru/

300J10THUS AJI YUUTENS

[IIxonbHBIN KypC, KaK JUIsl YYaIUXCs, TaK U I yYUTEIIEH.

- http://www.5zaklepok.ru/

- http://center.fio.ru/method - ToKyMeHTHI, TpoTpaMMBbI, CETEBBIE pecypchl. Pazmen
COM (cereBoe o0ObequHEHUE yunTenei-meTouctoB) MockoBckoro Llentpa

- http://www.nsu.ru/education/i4biol/index.html - Kypc npusBan BeipaboTaTh
MPaKTUYECKUE HABBIKK UCIIOJIb30BaHUs IHTEpHET, COBEpPIIIEHHO HEOOXOAUMbIE
COBpeMEHHOMY PO ECCHOHATHFHOMY HCCIIEA0BATEII0-OHOIOTY ..

- http://www .altai.fio.ru/projects/group4/potok13/site/index.html IIpoekt
"Kaneiinockon ypokoB ouosioruu'". B mpegiaraemom matepuaie npeacTaBieH
OTIBIT pabOTHI TPYTIIBI yUUTEIIEH OMOIOTHH TI0 UCIIOJIH30BAHHUIO MHOTOOOPa3HBIX
dbopm opranuzaiuu o0ydeHus. Marepuai npegHa3HaueH il yUuTenen
Ouonoruy u yyammxcs. J{aHbl CChIIIKM Ha CHEIUaIbHYIO JIUTEPATypy.

- http://www.college.ru