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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o 6uoJIoruu Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHMsI COCTABJIEHA HA OCHOBE TPEOOBAHUM K PE3yJIbTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHON MpPOTrpaMMbl OCHOBHOTO 00Iero obpa3oBanus, npeactaBieHHbXx B PI'OC 00O, a
Takke deaepaibHON padoueit mporpaMMbl BOCITUTAHHMS.

[IporpamMma mo Ouojoruu HampaBieHa Ha (H)OPMHUPOBAHHME ECTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYy4YaloOIIUXCS U
OpraHu3aliI0 U3y4YeHUs OMOJIOTUU Ha JEATEeILHOCTHOM OoCHOBe. B mporpamme mo OMOJOTHMU YYUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro npeamera B peanuzanuu TpedoBanuit ®I'OC OO0 K rmiaHupyeMbIM JIMYHOCTHBIM M METANPEMETHBIM PE3YJIbTaTaM
oOyueHus1, a TAKXKE peanu3alns MeKIPEIMETHBIX CBA3EH €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl.

B mnporpamme mno OMOJOTMM ONpPENEISIOTCS OCHOBHBIE LIETM HM3yu€HHUs: OMOJOTMM HAa YPOBHE OCHOBHOI'O OOUIETO
oOpa3oBaHusl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS TPOTrPAMMBI 110 OUOJIOTHU: JIMYHOCTHBIE, METaINlpeAMETHBIC, TTPEIMETHBIE.
[IpeameTHbIC MIAaHUPYEMBIE PE3YJIbTATHI IaHbI JJI KXKI0T0 T'0/1a U3yYeHUs! OMOJIOTHH.

buonorust pasBuBaeT MpeACTaBICHHUS O TO3HABAEMOCTH JKMBOM TPHUPOIBI M MeTojnax e€ MO3HaHHS, MO3BOJISET
c(hopMHPOBATH CUCTEMY HAYYHBIX 3HAHUH O JKUBBIX CHCTEMAaX, yMEHUS UX MOJTy4YaTh, IPUCBANBATh U PUMEHSATH B )KH3HEHHBIX
CUTYaIHSsIX.

buonornyeckass moAroTroBka oOecreuyrMBaeT TMOHUMaHWE OOYYAOIIMMHCS HAYYHBIX MPHUHIIMIIOB YEJIOBEYECKOM
AESTENIbHOCTH B MIPUPOJIC, 3aKJIABIBAET OCHOBBI SKOJOTHYECKON KyIbTYpHhI, 3I0pPOBOTO 00pa3a KU3HH.

Hensamu nzyyeHust OMOJIOTUM HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUs SBIISIOTCS:

dbopMUpOBaHNE CHCTEMbI 3HAHWK O MpPHU3HAKaX U MpOIeccax >KU3HEIEATEIHbHOCTH OMOJOTHYECKHX CHCTEM Pa3HOTO
YPOBHSI OpraHU3allNY;

(dbopMUpOBaHHE CUCTEMBI 3HAaHUN 00 OCOOEHHOCTSIX CTPOCHHMS, KU3ZHEICATEIbHOCTH OpraHM3Ma 4YeJOBEeKa, YCIOBHUSAX
COXPaHEHUS €ro 37J0POBbS;

(dbopMHpOBaHNE YMEHUN MPUMEHSATH METOABI OMOJIOTHUYECKON HAYKH JIJISl U3y4EHUS] OMOIOTUYECKUX CUCTEM, B TOM YHCIIE
OpraHu3Ma 4YeJOBeKa;



dbopMUpOBaHNE YMEHHMA WCIOJIB30BaTh WH(OPMAIIMIO O COBPEMEHHBIX JAOCTIDKCHHSX B OOJACTH OMOJIOTHH IS
O0OBSICHEHHUSI IPOTIECCOB W SIBJICHUH KHBOU MPUPOJIBI U KU3HEACSITEIIBHOCTH COOCTBEHHOTO OPTaHU3Ma;

(dbopMHUpoBaHUE YMEHUIN OOBACHATH POJIb OMOJIOTHH B MPAKTUYECKOUN ACSATENBHOCTH JIIO/IEH, 3HAYECHUE OMOJIOTHYECKOTO
pazHo00pa3us AJisi COXpaHEHUs: OMoc(epbl, MOCIEACTBUS AEATEILHOCTH YEJI0BEKa B IPUPO/IE;

(hOopMHUPOBAHKE IKOJIOTHIECKOU KYIbTYPHI B IIENISIX COXPAHEHUSI COOCTBEHHOTO 3/TOPOBbS M OXPaHbI OKPY>KAOIIECH CPEIbI.

JlocTikeHue 1esneit mporpaMMbl IO OMOJIOTHH 00ECIIeYMBACTCS PEIICHUEM CIICTYIOITNX 3a/1a4:

npruoOpeTeHrue OOYYAIOIIMMUCS 3HAHWK O XWUBOW TPHUPOJAC, 3aKOHOMEPHOCTSAX CTPOCHUSA, KXU3HEACITCIBHOCTH W
cpenooOpasyromeid pojd OpPraHUu3MOB, YEJIOBEKE KaK OHOCOIMAIbHOM CYIIECTBE, O POJM OHUOJIOTHYECKON HAyKH B
MPaKTUYECKOMN JCSTEIIbHOCTH JIOJICH;

OBJIaJICHUE YMEHUSIMU MPOBOAUTH UCCIICIOBAHUS C UCIIOIB30BaHUEM OMOJIOTUUECKOTO 000pYA0BaHUS U HAOIIOIEHUS 32
COCTOSTHUEM COOCTBEHHOT'O OPTraHU3Ma;

OCBOCHHE MPUEMOB pabOTHI ¢ OMOJIOrMYEcKOi MH(POpPMAIIUEH, B TOM YHCIE O COBPEMEHHBIX JOCTHKEHUSX B 00JIacTh
Ouosnoruu, e€ aHaIu3 U KPUTHUIECKOE OICHUBAHMUE,

BOCITUTaHHE OMOJIOTUYECKU U IKOJOTUYECKU TPAMOTHOU JIMYHOCTH, TOTOBOM K COXPaHEHHUIO COOCTBEHHOTO 37I0POBbS U
OXPaHbI OKPYKAIOIIEH CPEbI.

OO61iee 4nClIoO YacoB, OTBEJCHHBIX Uil U3y4YeHUs OMOJIOruH, cocTaBisieT 238 yacoB: B 5 kiacce — 34 yaca (1 gac B
HeJeno), B 6 kiacce — 34 yaca (1 gac B Heneno), B 7 kiacce — 34 4daca (1 gac B Henento), B 8 kiacce — 68 yacoB (2 yaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 OHMOJOTMM TEpPEUYeHb JIAOOPATOPHBIX W MPAKTUYECKUX PadOT  SIBISETCS
pEeKOMEHJaTeIbHBIM, YYUTEIb JAENacT BHIOOP MpOBEACHUS J1a0OpPaTOPHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYaJbHBIX
0COOCHHOCTEM 00YyUaOIINXCs, CIIUCKA IKCIIEPUMEHTATBHBIX 33JIaHUH, TTpejIaraéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO
sK3aMeHa 10 OMOJIOTHH.



COILEPKXAHUE OBYYEHUA

5 KIIACC

1. buosorusi — HayKa 0 *KUBOM NPUPOIE

[Tousrtue o xxu3nu. [IpuzHaku )KUBOTro (KJIETOUYHOE CTPOCHHE, TUTAHUE, ILIXaHUE, BBIJICIICHUE, POCT U APYTUe NPU3HAKH).
OOBeKTHI )KUBOW U HEKMUBOM MPUPOBI, NX CpaBHeHUE. JKUBasi M HEXKUBas MPUPOJIa — €IUHOE LIETIOe.

buonorus — cucrema Hayk o kuBOM mnpupoje. OCHOBHbIC pa3zzesibl Ouosoruu (OOTaHHMKA, 300JI0THS, SKOJOTHS,
[UTOJIOTHS, aHATOMMUS, (pU3MOJIOTHS U apyrue pasnensl). [Ipodeccun, cBsizanHbie ¢ OMOIOTHEN: Bpay, BeTepuHap, IICUXO0JIOT,
arpoHOM, )KMBOTHOBOJI U Jpyrue (4—5 npodeccuit). CBsizb OMOJIOTUU ¢ IPYTUMH HayKaMu (MaTeMaTuka, reorpadus U Apyrue
HaykH). Posib OM0I0THH B TO3HAHUM OKPY>KAIOIIEro MUPA U MPAKTUUYECKON JIEATEIIbHOCTH COBPEMEHHOIO YeJIOBEKa.

Kabunet 6uonoruu. [IpaBuna noBegaeHus: 1 paboThl B KaOMHETE ¢ OMOJIOTUYECKUMU MPUOOpaMU U UHCTPYMEHTAMH.

buonornyeckue TepMUHBI, TOHATHS, CUMBOJIBL. Mcrounuku Ouonornueckux 3HaHui. [lomck wuHboOpmanuu c
MCIIOJIb30BAHUEM Pa3IMYHBIX HICTOYHUKOB (HAyUYHO-TIOMYJISipHAs JINTepaTypa, CpaBOUYHUKH, IHTepHeT).

2. MeToabl u3y4eHHs KUBOW MPUPOABI

Hayunbie MeToapl M3ydeHHs KMBOW MPUPOJIBI: HAOIIOJICHHE, SKCIIEPUMEHT, OMUCAHUE, U3MEpPEHUE, KiaccuduKaius.
[IpaBuna paGoThI ¢ yBEIHMUUTEILHBIMU PUOOPAMH.

Merton omnwmcanus B Ouonoruy (HAIJISIAHBIA, CJIOBECHBIM, cXxemaTudyeckuit). Meton wusMmepeHuss (MHCTPYMEHTBI
n3mepenus). Habmronene u 9KCnepuMeHT KaK BeIyIIUe METObl OUOJIOTHUH.

Jlabopamopnvie u npakmuueckue padomul

N3yuenue 1abopatopHOro 000py10BaHUs: TEPMOMETPHI, BECHI, Yaliku IleTpu, npobupku, men3ypku. [IpaBuna paboTsl ¢
000pyI0BaHUEM B IIIKOJIHHOM KaOWHETE.

O3HaKOMJICHHE C YCTPOHUCTBOM JIYIIbI, CBETOBOTO MHUKPOCKOTIA, MpaBuiia pabOThl C HUMHU.

O3HaKOMJICHHE C PAaCTUTEIBLHBIMU W KMBOTHBIMHU KJIETKaMU: ToMaTta u apOy3a (HaTypalibHble TIpenapaThl), HuHpy30pun
TydenbKu U TUAPHI (TOTOBBIE MUKPOTPENapaThl) C TOMOIIIBIO YTl U CBETOBOI'O MUKPOCKOIIA.

IKCKypcuu uiu 6u0eoIKCKypcuu

OBnazieHNEe METOJIAMU U3YUYEHUS KUBON TPUPOJIBI — HAOTIOIEHUEM U SKCIIEPUMEHTOM.



3.  OpraHusmbl — Tej1a )KUBOH NPUPOALI

[TonsiTue 06 opranusme. JlosnepHsie u siaepHbie opranu3Mel. Kietka u e€ oTkpsiTHe. KneTouHoe cTpoeHue OpraHu3MoB.
[uronorus — Hayka o kierke. Kierka — HauMeHblIIasi eAMHUIA CTPOCHUS U KU3HEAESITEIIbHOCTH OPraHU3MOB. Y CTPOHCTBO
YBEJIMUUTEIBHBIX MPUOOPOB: JYyINbl U MUKpOcKora. CTpoeHue KIETKH O]l CBETOBBIM MUKPOCKOIIOM: KJIETOYHAsl 000JI0UKa,
LUTOIUIa3Ma, SAPO.

OOHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. KIeTKH, TKaHH, OpraHbl, CHCTEMbBI OPTaHOB.

KusnenestenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOEHUS U IIPOLIECCOB KU3HEAEATEIBHOCTH y PACTEHH, KUBOTHBIX,
OakTepuil u rpuoOB.

CBoiiCTBa OpPraHU3MOB: IHUTAHUE, ABIXAHWUE, BBIICICHHUE, [BUKEHUE, PA3MHOXKEHUE, DPa3BUTHE, Pa3IpaKUMOCTh,
MPUCIIOCOONIEHHOCTh. Opranus3M — eIMHOE 1IEJI0€.

Pa3nooOpa3ue opraHu3aMoB U uX Kiaccudukanus (TaKCOHbI B OMOJOTHUM: 1IAPCTBA, TUMHI (OTAEINBI), KIACChl, OTPSJIbI
(mopsimku), ceMencTBa, pobl, BUAbI. bakTtepuu U BUPYChl Kak (JOPMBI KU3HH. 3HaUCHUE OaKTepUil U BUPYCOB B IIPUPOJIC U B
KU3HU YEJIOBEKA.

Jlabopamophuie u npakmuyecKkue padoomol

N3yyeHune KIeTOK KOXKMIIBI YEIIyH JIyKa MO/ JIYIOH U MUKPOCKOIOM (Ha MPUMEPE CAMOCTOSITEIBHO MPUTOTOBIEHHOTO
MUKpOITpenapara).

O3HaKkOMJIEHHE C IPUHIIUIIAMHA CUCTEMATUKU OPTaHU3MOB.

Hab6nronenue 3a motpebieHreM BOIbI PACTCHUEM.

4. OpraHusMsl 1 cpela 00MTaHUA

[lonsitue o cpene oburtanus. BonHasi, Ha3eMHO-BO3yIlIHAsA, MMOYBEHHAs, BHYTPUOPraHU3MEHHAsl Cpellbl OOMTaHUA.
[IpencraButenu cpen ooutanus. OcCoOEHHOCTH cpel 00uTaHus opraHu3MoB. [Iprcnoco6eHust OpraHu3MoB K cpejiec 00OUTaHus.
Ce30HHbBIE U3BMEHEHUS B KU3HU OPraHU3MOB.

Jlabopamopnvie u npakmuueckue padomal.

BrisiBneHue npucnoco0eHuit opranu3MoB K cpejie o0uTanus (Ha KOHKPETHBIX NMPUMEpax).

IKCKypcuu unu 6UOe0IKCKypcul.

PacTuTtenbHbIN 1 )KUBOTHBIM MUP POJTHOTO Kpasi (KpaeBeJCHUE).



5. Ilpupoanbie coobuiecTBa

[Tonsatrie o mpupogHOM cooOmecTBe. B3auMocBsI3u OpraHu3MOB B HPUPOJHBIX cooOmiecTBax. lluieBbie CBs3U B
coobmiectBax. [lumieBsie 3BeHbs, LENU W CETH NUTaHUA. [IpoM3BOAUTENM, MOTPEOUTENN U Pa3PYIIMTEIN OPraHUYECKUX
BELIECTB B MPHUPOJHBIX coobmiecTBax. [Ipumepbl MpupogHBIX coobmiecTB (Jiec, mpyA, 03€pO0 U JPYrHe MPUPOJHBIC
cooO11IecTBa).

HckyccTBeHHBIE COOOIIECTBA, UX OTIMYUTEIbHBIE MPU3HAKU OT MPUPOAHBIX cooOIIecTB. [I[pUunHBl HEYCTOMYMBOCTH
MCKYCCTBEHHBIX COO0IIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B )KU3HU YEIIOBEKA.

[Tpupoausie 30Hb1 3emiin, ux odutatenu. Gropa u ¢payHa npupoIHbIX 30H. JlanamadTe: TPUPOAHBIC U KYIbTYPHBIE.

Jlabopamopnsie u npakmuyeckue padoomol.

N3ydenne nCKyCCTBEHHBIX COOOIIECTB U UX OOUTaTelNel (Ha MpUMepe akBapruyma U APYruX UCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu uau 6U0e0IKCKypcuu.

N3yuenune npupoaHbIX COOOIIECTB (Ha MpUMEpE Jieca, 03epa, Mpy/ia, JIyra U IPyrux IPUPOJIHBIX COOOIIECTB. ).

N3yuyenune ce30HHBIX SBJICHUN B KU3HU MPUPOIHBIX COOOIIECTB.

6. 7KuBasi npupoaa u 4eJa0BeK

N3MeHeHust B IpUpOIE B CBSI3U C PA3BUTHUEM CEJILCKOTO XO35MCTBA, TPOU3BOJICTBA U POCTOM YUCIEHHOCTH HACEJICHUS.
Biusinue denoBeka Ha KUBYIO IPUPOJY B X0Ji€ UCTOpUH. ['TI0OabHBIE SKOJOTHUECKHE MPOOIeMbl. 3arpsi3HeHUE BO3TYITHOM
U BOAHOW 000J04YeKk 3eMiu, MOTEepPH MOYB, WX MpefoTBpaiieHue. IlyTu coxpaHeHHss OWMOJIOTMYECKOTO Pa3HOOOpa3usl.
OxpaHsieMble TEPPUTOPUHU (3AMOBEAHUKH, 3aKa3HUKHU, HAI[MOHAJIbHBIE MApKHU, MaMSATHUKH Tpupojsl). KpacHas kHura
Poccutickon ®@eneparun. OCo3HaHUE KU3HU KAaK BEJIIMKOW [IEHHOCTH.

Ilpakmuueckue padbomeoi.
[IpoBenenue akiuu Mo yoopke Mycopa B Oirkaiiiem Jiecy, mapke, CKBEpe WIH Ha IPUIITKOJIBHON TEPPUTOPHH.

6 KIIACC
1. PacTrure/ibHbIA OPraHu3M

boranuka — Hayka o pactenusix. Paznenst 6orannku. CBsi3b 00TaHUKH C APYTUMHU HAyKaMu B TeXHUKOU. OO11I1e mpu3Haku
pacTeHUN.



Pa3znoobpazue pacteHuil. YpoBHHU OpraHu3alyuy pacTUTENBHOTO opranu3ma. Briciine u Husmme pacteHusi. CnopoBsie U
CEMEHHBIE PACTEHUS.

Pacturenvhas kierka. M3ydyeHue pacTUTeNnbHON KIETKHU IMOJ] CBETOBBIM MHUKPOCKOIOM: KJIETOYHAs 000JI0YKa, SpO,
nuTomiasmMa (IUIacTHIbl, MUTOXOHJPHUH, BAaKyOJId C KJIETOYHbIM COKOM). PacturenpHbie Tkanu. DyHKIUM pacTUTENbHBIX
TKaHEM.

Oprasbl ¥ CUCTEMBI OpraHOB pacTeHHi. CTpOE€HUE OPraHOB PaCTUTEIBLHOTO OPraHU3Ma, UX POJIb U CBSI3b MEKIY COOOM.

Jlabopamopnule u npakmuyeckue pabomeut.

N3yueHne MUKpOCKOIIMYECKOTO CTPOEHHUS JIMCTA BOJHOIO PACTEHUS IOJEH.

N3yuenue cTpoeHus pacTUTENbHBIX TKaHEH (MCIOJIb30BaHIUE MUKPOIIPEIIapaTOB).

N3ydeHne BHENIHErO CTPOCHMS TPABSIHUCTOTO IIBETKOBOTO pAacTeHHs (HAa JKUBBIX WM TepOapHBIX SK3eMIUISpax
pacTeHui): NacTylbs CYMKa, peibKa JUKasl, JIOTUK €IKUI U Ipyrue pacTeHUs.

OO0HapyKeHue HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB B PACTCHUHU.

IKCKypcuu uiu 6U0e0IKCKypCcuu.

O3HakOMJIEHHE B IPUPO/JIE C IBETKOBBIMHU PACTCHUSIMH.

2. CrpoeHue U MHOTroo0pa3ue MOKPbITOCEMEHHbIX PACTEHHU I

Crpoenne cemsH. COCTaB U CTPOCHUE CEMSIH.

Buabl kopHENl W TUIBI KOPHEBBIX cHCTEM. BuponsMeHeHusi kopHeil. KopeHb — OopraH mo4yBE€HHOI0 (MHHEPAIHHOIO)
nutanusa. KopHu U KOpHEBbIE cUCTEMbl. BHelIHee W BHYTpEHHEE CTpOEHHE KOPHS B CBsi3u ¢ ero pyHkiusmu. KopHeBoii
yexJIMK. 30HbI KopHs. KopHeBbie Bosiocku. Poct kopHsi. [lornonienue KopHsIMU BOIbl U MUHEPAJIBHBIX BEIIECTB, HEOOXOMMBIX
pactenuio (KOpHEBOE JIaBJIeHUE, 0cMOcC). Bugon3zMeHneHne KopHen.

[To6er. Pa3zsutue mobera u3 mouku. CtpoeHue crebinsi. BHellHee 1 BHyTpeHHeE CTpoeHue JucTta. BumomsmeHeHus
moOeroB: KOPHEBHWINE, KIyOeHb, JyKoBHUIAa. X cTpoeHue, OMOJIOrMYecKoe M XO3sicTBeHHOEe 3HadeHue. [lober m moukwu.
JIuctopacnonoxenue u auctoBas mo3zanka. Ctpoenne u GyHKIMU JucTa. [IpocThie U CIOXKHBIE TUCThA. Bumon3MeHeHus
mucTheB. OCOOEHHOCTH BHYTPEHHETO CTPOEHHUS JINCTA B CBSI3U € €ro (PYHKIMSIMU (KOKHIIA U YCThUIA, OCHOBHAS TKAHb JIUCTA,
MPOBOASAIINE TyUKH). JINCT — Oprad BO3AYIITHOTO MUTAHMUSI.

Crpoenue u paznoodpasue uetkoB. Couerus. [lnoast. Tumnsl mnonos. PacnpocTpaneHue mio10B U CEMSH B IPUPOJIE.



Jlabopamopuwsie u npakmuyeckue padomol.

W3ydenne cTpoeHus KOPHEBBIX CHCTEM (CTEPXKHEBOM U MOYKOBATOM) HAa MPUMEPE repOapHbIX SK3EMIUIIPOB HIIN KUBBIX
pacTECHUM.

N3ydyenne mukponpenapara KI€TOK KOPHSI.

O3HAaKOMIIEHHE C BHEIIHUM CTPOCHHUEM JINCTHEB U JIMCTOPACIIONOKEHNEM (HA KOMHATHBIX PACTEHUSX ).

N3yuyeHue cTpOeHNs BEr€TaTUBHBIX U T€HEPATUBHBIX MTOYEK (Ha PUMEPE CUPEHH, TONOJISA U APYTHX PACTEHUI).

N3yueHne MUKpOCKOITMYECKOTO CTPOEHHUS JTUCTA (Ha TOTOBBIX MUKPOIIpENapaTax).

PaccMaTpuBaHne MUKPOCKOIIMYECKOTO CTPOCHUSI BETKH JIepeBa (Ha TOTOBOM MUKpOIIpenapare).

HccnenoBanue cTpoeHUs: KOPHEBUILA, KITYOHs, TyKOBHIIBI.

N3ydeHne cTpoeHus LIBETKOB.

O3HaKOMJIEHHE C Pa3IMYHBIMA TUIIAMH COLIBETHH.

N3ydenune cTpoeHus CEMsH IBYI0JIbHBIX PACTEHU.

N3ydenue cTpoeHus CEMsH OJJHOOJIbHBIX PACTEHUM.

3. 7Ku3HenesATeJIbHOCTh PACTUTEIBHOI0 OPraHu3Ma

OO0meH BelecTB y pacTeHui

Heoprannueckue (Boja, MUHEpalbHbIE COJIM) M OpPraHUYECKHe BellecTBa (OENIKH, XKUPbI, YIJIEBOJbI, HYKJIECHHOBBIE
KHCJIOTBI, BATAMHUHBI U APYTHUE BEIIECTBA) pacTeHusi. MuHepallbHOE TUTaHUE PACTEHUM. Y 100peHusl.

IIuranue pacreHus.

[Tornomienrie KOPHAMH BOJIbI 1 MUHEPAJIbHBIX BEIIECTB, HEOOXOIMMBIX pacTEHUIO (KOpHEBOE AaBieHue, ocMoc). [Touna,
e€ ogopoaue. 3HayeHue o0padOTKH MOYBHI (OKYYMBAHKE), BHECEHUS yI0OPEHUI, TPOPEKUBAHUS IPOPOCTKOB, MOJIUBA IS
YKA3HU KYJIBTYPHBIX pacTEeHUU. I napononuka.

®dortocuntes. JIucT — opran BO3AyUIHOTO MUTAaHUS. 3HaUeHHE (DOTOCHHTE3a B IPUPOJIE U B KU3HH YEIIOBEKA.

JAbIxaHue pacTeHus.

JIpixaHnue KOopHs. PhIXiIeHHME MOYBBI ISl YIYUILIEHUS AbIXaHUS KOPHEU. Y CIIOBUS, MPEIMSATCTBYIOIIME IBIXaHUIO KOPHEM.
JIuct kak opraH npixanus (ycTbu4HbIA anmapart). [loctymienue B nuct atmMocdepHoro Bozayxa. CuibHas 3albUIEHHOCTH



BO3/yXa, KaK MPENsATCTBUE M AbIXxaHHs JucTheB. CTebenb Kak opraH IbIXaHus (HaJW4He YCTHHI] B KOXKHIIE, YCUEBHUEK).
Oco0eHHOCTH AbIXaHUS pacTeHU. B3anMOCBA3h IbIXaHUs PACTEHUS C (POTOCHHTE30M.

TpaHcnopT BeliecTs B PACTEHUH.

CBsi3b KJIETOYHOTO CTpoeHMsI cTebns ¢ ero Qynkuusmu. Poct crebns B jmmHy. Kierounoe crtpoeHue crebdiis
TPaBSHUCTOIO PACTEHUS: KOXKHUIA, MPOBOJAIINE IyYKH, OCHOBHAs TKaHb (mapeHxuma). KmetouHoe crpoenue ctebms
JPEBECHOTO pacTeHUs: Kopa (mpoOka, 1y0), kaMOui, IpeBecrHa u cepaieBuHa. Poct ctebins B Tommuny. [IpoBosiue TkaHn
KOpHs. TpaHcropT BOABI 1 MHUHEPABHBIX BELIECTB B PACTEHHH (COCYbI JPEBECUHBI) — BOCXOAAIIMM TOK. McnapeHue BObI
yepe3 cTedeb U TUCThS (TpaHcnupaius ). Perymsius ucnapenus Bo/ibl B paCTeHUH. BiusiHue BHEIIHUX YCIOBU I Ha HCTIApEHUE
BO/bl. TpaHCIOPT OpraHUYECKUX BEIIECTB B paCTEHUM (CUTOBUAHBIE TPYOKH J1yOa) — HUCXoAmui ToK. [lepepacnpenenenue
Y 3allacaHue BEUIECTB B pacTeHUU. Beiaenenue y pacrenui. Jiucronazn.

PocT 1 pazBuTHE pacTeHusl.

IIpopactanue ceMsH. Y cioBus npopactaHus ceMsH. Iloaroroska ceMsH K noceBy. Passurue npopoCcTKOB.

OobpazoBarenbHble TKkaHU. KoHyc HapacTaHus mobera, pocT KOHUMKa KOpHs. Bepxyiiednslii 1 BcTaBouHbIN pocT. Poct
KOpHSI U cTeOJs B TONUHY, KaMOuil. O0pa3oBaHKue TOAUMYHBIX KOJIELl Y APEBECHBIX pacTeHui. BiusHue GpuToropMoHOB Ha
pocT pacteHus. PoctoBbie nBIKEeHUS pacTeHuid. PazBuTne nmodera u3 moyvkwu.

Pa3smHoxeHne pacTteHuil M ero 3HaueHue. CeMeHHoe (reHepaTHMBHOE) pa3MHOXEHUEe pacTeHuil. [[BeTku u couBeTws.
Omnbutenue. IlepexpécTHoe ombuieHHE (BETPOM, >KMBOTHBIMH, BOJIOM) M caMoombUieHHE. J[BOifHOE OIJI0I0TBOPEHUE.
HacnenoBanue nprusHakoB 000MX pacTEHUH.

BereratuBHOE pa3MHOYKEHHE LIBETKOBBIX PACTEHUM B NpUpoOAE. BereraTuBHOE pa3MHOKEHHME KYJIBTYPHBIX PACTEHHM.
Knonsi. CoxpaneHne npu3HaKOB MATEPUHCKOTO PACTEHHUS. XO03SIMCTBEHHOE 3HAYCHUE BET€TaTUBHOTO Pa3MHOKEHUS.

Jlabopamopnvie u npakmuueckue padomal.

Habmoienue 3a pocToM KOpHSL.

Habmronenue 3a poctom nobera.

Ornpenenenue Bo3pacra AepeBa o CIUIy.

BrisiBneHune nepeaBukeHUs BOJbl 1 MUHEPAIbHBIX BELIECTB 10 APEBECHUHE.

Habmoienue npoiiecca BbIACIEHUS KUCIOPOa Ha CBETY aKBAPUYMHBIMH PAaCTCHUSIMH.



N3ydeHne poay peIXJICHUS 1JIs1 IBIXaHUSI KOPHEN.

OBnanenue nmpuémMamMu BETETAaTUBHOTO PAa3MHOXKEHUS pacTEeHUll (UepeHKOBaHHE MOOEroB, YEPEHKOBAHHE JIUCTHEB H
ApyTHE) Ha IPUMEPE KOMHATHBIX PACTEHUM (TpaJeCKaHLUsl, CEHIIONNSI, OETOHUS, CAHCEBbEPA U IPYTUE PACTEHUS).

OmnpeneneHne BCX0OKECTH CEMSIH KYJbTYPHBIX PACTEHUI U ITOCEB UX B IPYHT.

Habmonenne 3a pocTOM W Pa3BUTHUEM IIBETKOBOTO PACTEHHsI B KOMHATHBIX YCIOBHUSX (Ha IpumMepe (acoiau WU
MIOCEBHOTO TOPOXA).

Onpenenenue yciiOBUN MPOPACTAHUS CEMSH.

7 KIIACC

1. 7KMBOTHBIN OPraHu3M

300J10TUs — HayKa O )KMBOTHBIX. Pa3nensl 30050run. CBA3b 300JI0THH € PYTUMU HayKaMU U TEXHHUKOM.

OO1ue nmpu3Haky )KUBOTHBIX. OTINYMS KUBOTHBIX OT pacTeHui. MHOroo6pasue >kuBOTHOro Mupa. OJHOKJIETOUHBIE U
MHOT'OKJIETOYHBIE )KUBOTHBIE. DOpMa Tea )KUBOTHOIO, CHMMETPUS, Pa3MeEPHI Tea U APYroe.

XKuBotHas kietka. OTKpbITHE )XUBOTHOU KJeTKH (A. JleBeHryk). CTpoeHHe )KMBOTHOM KJIETKU: KJI€TO4YHas MeMOpaHa,
OpraHOM/IbI MEPEABUKEHUS, SAPO C SAAPBIIIKOM, HUTOIUIa3Ma (MUTOXOHIPUH, MUILEBAPUTEIBHBIE U COKPATUTEIbHBIE BAKYOJIH,
JU30COMBI, KJIIETOUHBIN 1IeHTp). [Iporeccel, mpoucxomsmiue B kieTke. [lenenue kinetku. TkaH )KUBOTHBIX, UX pazHOooOpasue.
Opransl 1 CUCTEMBI OPraHOB KUBOTHBIX. Opranu3M — €JMHOE LET0E.

Jlabopamopnvie u npakmuueckue padbomal.

Hccenenoanne nox MEKPOCKOIIOM TOTOBBIX MUKPOIIPENAPATOB KJIETOK Y TKAHEN KUBOTHBIX.

2. CTpoeHue U )KM3HEAESATEbHOCTh OPraHM3Ma sKMBOTHOIO

Omnopa u aBUKEHHE KUBOTHBIX. OCOOCHHOCTH THAPOCTATUYECKOTO, HAPYKHOTO U BHYTPEHHETO CKeJleTa Y >KUBOTHBIX.
[lepenBukeHue y OJHOKJIETOUHBIX (aMEOOBHAHOE, >KTYTUKOBOE). MBbIIeUHble ABMKEHHUS Y MHOTOKJIETOYHBIX: MOJIET
HAaCEKOMBIX, MTHIl, IJaBaHUE pPbIO, NBW)XEHUE MO CYIIe MO3BOHOYHBIX >KMBOTHBIX (IMOJ3aHHE, Oer, Xoan0a U Apyroe).
PpruaxxHbie KOHEYHOCTH.

[IntaHre u NUIIEeBapEeHKE Y )KUBOTHBIX. 3HaUeHUE nuTanus. [Iutanue u nuieBapeHue y npoctedmmx. BHyrpumnonoctHoe
U BHYTPHUKJIETOYHOE TMHINEBApeHHE, 3aMKHyTass M CKBO3Has MHUIIEBapUTENIbHAsA CHUCTeMa Yy OEeCHO3BOHOYHBIX.



[TumeBapuTeIbHBIM TPAKT Yy MO3BOHOYHBIX, MHINEBApUTENbHbIE Xeie3bl. DepmeHThl. OCOOCHHOCTH MHINEBAPUTEITHLHON
CHUCTEMBI y IPEACTABUTEIICH OTPAIOB MICKOTUTAOIINX.

JIpIxaHue )KUBOTHBIX. 3HaUeHUE AbIxaHus. ['[a3000MeH yepe3 BClo MOBEpXHOCTH KileTkH. JKabepHoe abixanue. HapyxHbie
U BHyTpeHHHUE kabpbl. KoxkHoe, TpaxeitHoe, JIErouHoe AbixaHue y ooutarenen cymu. OcoOeHHOCTH KOKHOTO JbIXxaHus. Poib
BO3AYIIHBIX MEIIKOB Y TTHII.

TpaHcnopT BEHIECTB y KUBOTHBIX. PoJIb TpaHCHOpTa BEMIECTB B OPraHU3ME YKMBOTHBIX. 3AMKHYTasi U HE3aMKHYTas
KPOBEHOCHBIE CHCTEMBI y Oecrio3BOHOUHBIX. Ceprle, KpOBEHOCHBIE cocyabl. CIIMHHONW M OPIONTHOM COCYbI, KalUJUISPHI,
WIOKHBIE CepJla» y J0XJIeBoro depBsi. OCOOCHHOCTH CTPOEHUS HE3aMKHYTOM KPOBEHOCHOW CHUCTEMBI Y MOJUIIOCKOB H
HaceKoMbIX. Kpyru kpoBooOpaiieHusi U OCOOCHHOCTH CTPOCHHSI CepJiell y TO3BOHOYHBIX, YCIOXHEHUE CHUCTEMBI
KpOBOOOpaIICHUS.

Brienenue y )KMBOTHBIX. 3HAUCHUE BBIJACICHUSI KOHEUHBIX MPOAYKTOB oOMeHa BemiecTB. COKpaTUTEIbHbIE BaKyOIu Y
MPOCTEUINX. 3BE3TUATHIC KIETKU U KaHAJIBIIBI Y TFIOCKUX YePBEH, BBIICIUTEIbHBIC TPYOOUKH M BOPOHKH Y KOJIbUATHIX UEPBEH.
ManpnurueBsl cocyibl Y HaCeKOMbBIX. [1ouku (TyJIOBHUIIHBIE W Ta30BbIE), MOYETOUHUKH, MOUYEBOU MY3bIPh Y MO3BOHOYHBIX
KUBOTHBIX. OCOOCHHOCTH BBIJIETICHUS Y MTHII, CBSI3aHHBIE C MOJETOM.

[TokpoBbl Tena y >KUBOTHBIX. [IOKpOBBI y 0€CMIO3BOHOYHBIX. Y CIIOKHEHHUE CTPOCHUSI KOXKU Y TTO3BOHOUHBIX. Koxka kak
oprad BeiaeneHus. Poip koxu B terooraade. [IponsBoansie koxu. CpeacTBa MaCCUBHON M aKTUBHOM 3aIMTHI Y )KUBOTHBIX.

Koopaunanus v perynisius ;Ku3HeAesI TEIbHOCTH Y )KUBOTHBIX. Pa3ApakuMOCTh Y OJHOKJIETOYHBIX KUBOTHBIX. TaKCHCHI
(dpoToTakcuc, TpodoTakcuc, XeMoTakcuc u apyrue Takcuchl). Hepuas perynsauus. HepBras cuctema, e€ 3Hauenue. Hepsras
cucTteMma y 0ecro3BOHOUHBIX: ceTtuatas (nmuddys3Has), cTBosioBas, y3ioBas. HepBHas cucteMa y mO3BOHOUHBIX (TpyOuartas):
TOJIOBHOW M CIIMHHOW MO3T, HEPBBHI. YCIOXXHEHHE TOJIOBHOTO MO3Ta OT pbI0 10 Miekonurtaromux. [losiBienne Oobinx
MOJTyIIapyid, KOPbl, 00p0311 M U3BWIHH. ['yMopanabHas peryisiuus. Pojib TOpMOHOB B JKM3HU KUBOTHBIX. [10710BbIE TOPMOHBL.
[TonoBo#t numopdusm. Opransl 4yBCTB, WX 3HaueHue. Perentopsl. [Ipocteie u cioxHbie (PaceTouHbIe) T1a3a Y HACEKOMBIX.
Opran 3peHHs U ciayxXa y MO3BOHOYHBIX, MX ycioxkHeHue. OpraHbl OOOHSHUS, BKyca M OCSi3aHMs y OECIIO3BOHOYHBIX U
MMO3BOHOYHBIX )KMBOTHBIX. Opran 00KOBOW JTUHUHU Y PHIO.



[loBenenne *uBOTHBIX. BpoxknéHnoe u npuoOpeTéHHOE MOBeACHHE (MHCTHUHKT M HaydeHue). HayueHue: ycioBHbBIE
pedIiekchl, MMIIPUHTHHT (3arneyaTienue), nHcaiT (moctmxenue). [loBenenue: nmumieBoe, 000pOHUTEIBHOE, TEPPUTOPUATHHOE,
OpauHoe, uccnegoBaTesbckoe. CTUMYJIIbI TOBEACHHUS.

Pa3zMHOXKeHHE U pa3BUTHE KUBOTHBIX. becronoe pa3sMHOKEHHE: JIEIEHUE KIETKA OJHOKJIETOYHOTO OpraHu3Ma Ha JIBE,
nmoukoBanue, pparmenrtanus. [lomoBoe pasmuoxkenue. [IpenmyiiecTBo mos0Boro pazMuokeHus. [lomoBsie xene3nl. AMIHUKN
u ceMeHHUKHU. [lonoBeie kneTku (rametsl). OmnogorBopenue. 3urota. [laprenorenes. 3apoapiiieBoe pazputue. CTpoeHue
Aiina nTuiel. BHyTpryTpoOHOE pa3BuTHE MICKOUTAIOMINX. 3apobiiieBbie 000104ku. [Inanenta (nerckoe Mecto). [Tymounsrit
KaHatuk (mynoBuHa). ITocTaMOpuoHaNbHOE pa3BUTHE: HpsAMoe, Hempsamoe. Metamopdo3 (pa3BUTHE C NpPEBpalllCHUEM):
IIOJIHBIM U HETIOJIHBIM.

Jlabopamopnuvie u npakmuueckue padbomal.

O3HaKOMIIEHHE C OpraHaMH ONOPHI U IBHKEHHS Y KUBOTHBIX.

N3ydeHnne cnocoOOB MOTJIOLIEHUS MUILHU Y KUBOTHBIX.

N3ydenue crnocoOOB JbIXaHUS Y KUBOTHBIX.

O3HaKOMIIEHHE C CHCTEMAaMM OPTaHOB TPAHCIIOPTA BELIECTB Y JKUBOTHBIX.

N3yyeHne noKpoBOB TeJa y KUBOTHBIX.

N3yyeHnue opraHoB 4yBCTB Y )KUBOTHBIX.

dopMupoBaHUE YCIOBHBIX PEIIECKCOB Y AKBAPUYMHBIX PHIO.

CrpoeHue siina u pa3BUTHE 3apObIIIA MITHIII (KYPHIIBI).

3. CucremaTnyecKkue rpynmbl A KUBOTHBIX

OCHOBHBIE KAaTErOpuM CUCTEMAaTUKH KUBOTHBIX. BuA Kak OCHOBHAas CHUCTEMaTHYeCKas KaTeropus KUBOTHBIX.
Knaccudukanus xxkuBoTHbIX. CHcTema >KUBOTHOTO Mupa. CuCTEMaTHYeCKUe KaTeropuH >KUBOTHBIX (L@PCTBO, THII, KJIACC,
OTpsil, CEMEHCTBO, pPOA, BHUJ), HX conoauuHeHue. buHapHas HoMeHKiarypa. OTpa)k€eHHe COBPEMEHHBIX 3HaHUU O
MIPOUCXOXKIACHUN U POJICTBE KUBOTHBIX B KJIACCU(UKAIIMH KUBOTHBIX.

OnHOKIETOYHBIE KUBOTHBIE — npocTeiiime. CTpoeHue U KU3HEIEATeIbHOCTh NpocTermx. MecrooOuTanue u oopas
#u3HU. OOpa3oBaHME LIUCTHI IPU HEOIATOMPUSITHBIX YCIOBUAX cpebl. MHOTOOOpa3ue npocTermnX. 3Ha4YeHUe TPOCTEUIINX



B MPUPOJIE U KU3HU YelloBeKa (00pa3oBaHMe 0CaJOYHBIX OO, BO30yauTenu 3aboaeBanuii, cumOnoTrnueckue Buabl). [lytu
3apakKeHUs YEJIOBEKa U MEPbI MPOPUIAKTUKH, BHI3BIBAEMBIE OTHOKICTOYHBIMHU )KMBOTHBIMH (MaJISIPUHHBIN T1a3MOJTUN).

Jlabopamopnuie u npakmuyeckue padoomol

UccnenoBanue crpoenust nHGy30pun-Tydenbku 1 HabmoeHre 3a e€ nepeABuxkeHrueM. M3ydenne xemorakcuca.

MHoroo0pa3ue npocTeimmx (Ha roTOBbIX Ipenaparax).

H3rotoBneHne MoAEIU KIETKH MpocTeniero (aMeéonl, HPY30puu-TY(HEIbKU U APYTOE. ).

MHorokyerounsle xuBOTHble. KuineunomosiocTHble. OOmias xapakrepuctuka. Mectoooutanue. OcoOEHHOCTH
CTPOCHHUS M JKU3HEACATEIBHOCTU. OKTOJEpPMa M SHTOAEPMAa. BHYTPHUIIOIIOCTHOE M KJIETOYHOE INEpEeBapUBaHUE IUIIU.
Perenepanus. Penexc. becrionoe pasmuoxenue (noukonanue). [lonoBoe pazmuoxenue. ['epmadponntusm. PaznensHonomnsie
KHUILIEYHOMIOJOCTHBIE. MHOTr0o00pa3ue KUIIEYHONOJOCTHBIX. 3HAUEHHE KHUIIEYHOIIOJIOCTHBIX B MPUPOJIE U KU3HU YEJIOBEKA.
KopamtoBble nOaunel U UX poib B puooOpa3zoBaHUU.

Jlabopamopnwie u npakmuyuecxkue padoomol.

HccnenoBanue cTpoeHUs: IPECHOBOIHOM TUAPHI U €€ nepeABMKEeHNS (IIKOJIbHBIA aKBApUYM).

HccnenoBanue nutaHust TUAPHI JAQHUSIMH U HUKIONAaMU (IIKOJIbHBIA aKBAPUYM).

N3roToBieHre MOJENIH MPECHOBOAHON TH/PHI.

Ilnockue, Kpyribie, Koab4yaTblie YepBu. OOmas xapakrepuctuka. OcOOEHHOCTH CTPOEHHS U KU3ZHEIEATEIbHOCTH
MJIOCKUX, KPYTJIBIX M KOJIbYATHIX uepBed. MHorooOpasme uepBeil. [lapasuthueckue MiocKkue W Kpyribie depBu. [IUKibI
pa3BUTHUS IEUEHOUYHOTO COCANBILMKA, OBIYLETO LIETIHS, YEJIOBEUECKOM acKkapuIpl. YepBu, UX MPUCTIOCOOIECHUS K Tapa3uTU3MY,
Bp€Jl, HAHOCUMBIN YEJIOBEKY, CEIbCKOXO35MCTBEHHBIM PACTEHHUSIM U KMBOTHBIM. Mepbl MO MPEeyNpekICHUIO 3apaKeHHS
napazuTUYECKUMH YepBIMU. Posib uepBeil Kak mouBo0Opa3oBaTeEeH.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBanue BHEIIHETO CTPOSHUS TOKAeBOro uepBsi. HaOmronenue 3a peakueil 1051€BOro YepBs Ha pa3apaKuTeIH.

HccnenoBanre BHYTPEHHETO CTPOCHMS 10KI€BOTO YepBs (HAa TOTOBOM BJIQXXKHOM Ipenapare 1 MUKpOIIpEnapare).

N3yuyenune npucnocoOsieHnid Mapa3uTUYECKUX YepBeil K mapa3uTu3My (Ha rOTOBBIX BIAXKHBIX M MUKpOIMperapaTax).

Unenucronorue. OOmias xapakrepuctuka. Cpeabl >KU3HU. BHelllHee M BHYTpEHHEE CTPOCHHE WICHHCTOHOTHX.
Mmuoroo6pasue uneHucTonorux. [IpeacraBurenu Ki1accos.



PakooOpaznbie. OCOOEHHOCTH CTPOSHHS U KU3HEIEATEIHbHOCTH.

3HaueHue pakooOpa3HbIX B IPUPO/JIE U KU3HU YEIIOBEKA.

[TaykooOpa3Hble. OCOOEHHOCTH CTPOEHUS U KM3HEAEATEIbHOCTU B CBSI3U C KU3HBIO Ha cymie. Knemu — Bpeaurenu
KYJIBTYPHBIX PAaCT€HUHN U Mepbl 00ppOBI ¢ HUMU. [lapa3uTnueckue kiemu — Bo30yAUTENN U IEPEHOCUNKH OMACHBIX 0OJIE3HEH.
Mepsl 3a1uThl OT Kitemel. Poib Kiiemei B mouBo0Opa3oBaHUU.

Hacexombie. OCOOEHHOCTH CTPOCHHS U KHU3HEACITENbHOCTU. Pa3MHOKEHHE HACEKOMBIX M TUIBI pa3BUTUS. OTpsiabl
HacekoMbIX: [Ipsmokpsuibie, PaBHOKpBUIBIE, [lomyKecTKOKpbLIBIE, Henryekpouible, JKecTKOKpbUIbie, [lepenonyaTokpbeuibIe,
JIBykpbuible u Jpyrue. HacekoMble — NEpeHOCUMKH BO3OyAMTENEH M Mapa3uThl YEJIOBEKA U JOMAIIHUX IKUBOTHBIX.
Hacekomsble-BpeauTenu caja, oropoja, mojis, jeca. HacexkoMmble, CHMXKAIOIIME YHUCICHHOCTb BPEIUTENEW PpaCcTEHUMN.
[loBeneHne HaCeKOMBIX, HUHCTUHKTBI. Mephbl 110 COKPAILIEHUIO YACIEHHOCTH HACEKOMBIX-BpeuTeNeil. 3HaueHNE HACEKOMBIX B
MPUPOJE U )KU3HU YETIOBEKA.

Jlabopamopnwie u npakmuyuecxkue padoomol.

HccnenoBaHue BHEIIHETO CTPOEHMS HACEKOMOIo (Ha MpHUMEpPE MaiCKOro jKykKa WM APYTHX KPYMHBIX HACEKOMBIX-
BpeuTeNnei).

O3HaKOMIIEHHE C Pa3TUYHBIMU TUIIAMH PA3BUTHS HACEKOMBIX (Ha MpUMeEpe KOJUIEKIUM).

MoJutrockn. OOmas xapakrepuctuka. MectooOuTaHue MOJUTIOCKOB. CTpOeHHE W MPOLIECChl JKU3HEACSITENbHOCTH,
XapakTepHbIe 17151 OPIOXOHOTUX, ABYCTBOPUYATHIX, FTOJIOBOHOTUX MOJUTIOCKOB. UepThl MPUCHOCOOIEHHOCTH MOJITFOCKOB K CpeJie
oOutanus. PasmHo)keHue MOUTIOCKOB. MHOrooOpasue MOJIIOCKOB. 3HAU€HUE MOJUTIOCKOB B MPUPOJIE U AKU3HU YEJIOBEKA.

Jlabopamopnuie u npakmuueckue padbomul.

HccnenoBaHue BHEMIHETO CTPOSHUS pAKOBUH MPECHOBOAHBIX K MOPCKUX MOJUTFOCKOB (PaKOBUHBI 0€33yOKH, MEPIOBHIIbI,
MpYJI0BUKA, KATYIIKHU U JPYTHE).

XopaoBble. O0mias XapakTepUCTHKA. 3apOJBIIIEBOE Pa3BUTHE XOPAOBBIX. CHCTEMAaTHUYECKUE TPYIIIbl XOPAOBBIX.
[Tontun becuepennsie (nanuetnuk). [logtun Yepennsie, unu [103BoHOUYHEIE.

Pp10b1. OO11as xapakTepucTka. MectooOuTaHue U BHEIIHEE CTpoeHue pbl0. OCOOEHHOCTH BHYTPEHHEIO CTPOCHUS U
MPOLIECCOB XU3HEAEATENbHOCTHU. [Iprcrnoco0aeHHOCTH PhIO K yclIoBUAM oOuTaHus. OTINYUS XPAIIEBBIX PbIO OT KOCTHBIX PBIO.



PasmHoxeHue, pazButre U MUrpanus polo B mnpupoge. MHorooOpasue pbl0, OCHOBHBIE CHUCTEMATUYECKUE TPYMIBI PHIO.
3HaueHue pbI0 B MPUPOJE U )KU3HU YeJIOBEKA. XO0351ICTBEHHOE 3HaYEHUE PhIO.

Jlabopamopnuie u npakmuyeckue padoomol.

HccnenoBaHue BHEIIHETO CTPOEHUSI U OCOOCHHOCTEN NEpEIBUKEHMSI PIOBI (Ha MpUMeEpE KUBOU phIObI B OaHKE € BOJOM).

HccnenoBanne BHYTPEHHETO CTPOECHHUS phIObI (HA MpUMEpPE TOTOBOTO BIAXKHOTO Mpenapara).

3emHoBoaAHbIe. O0mIas xapakTepucTuka. MectooOuTaHue 3eMHOBOAHBIX. OCOOEHHOCTH BHEIIHETO M BHYTPEHHETO
CTPOCHHMSI, MPOLIECCOB >KU3HEICATEIILHOCTH, CBSA3aHHBIX C BBIXOJOM 3€MHOBOAHBIX Ha cymry. I[Ipucrnoco6neHHOCTb
36eMHOBOJIHBIX K JKM3HU B BOJI€ M Ha cyule. Pa3MHOXEHHE U pa3BUTUE 36MHOBOAHBIX. MHOrooOpas3ue 3¢eMHOBOJHBIX U HX
OoXpaHa. 3HaueHHE 36MHOBOAHBIX B IPUPOJAE U KU3HU YEJIOBEKA.

IIpecmbikaromuecss. OOmass xapakrtepuctuka. MecTtooOuTanue mpecMbIKaromuxcsi. OCOOCHHOCTH BHEIIHETO H
BHYTPEHHETO CTpOEHMs MpecMbikaromuxcs. [lporeccsl xusHeaesTenbHOCTU. [IprucrnocoOIeHHOCTh NMPECMBIKAIOMMXCA K
’KU3HU Ha cyie. Pa3MHOXeHUE U pa3BUTHE IpecMbIKaroluxcs. Perenepanns. MHorooOpa3ue npecMbIKatOIUXCs U UX OXpaHa.
3HayeHNEe NMPECMBIKAIOIIUXCS B IPUPOJIE U KU3ZHU YEJIOBEKA.

HTunebl. O0mas xapakrepuctiuka. OcoOEHHOCTH BHEIIHEro cTpoeHus NTull. OCOOEHHOCTH BHYTPEHHEIO CTPOEHUs U
MPOILIECCOB XU3HeaesaTeapHoCTH NTull. [Ipucnocodnenus nruil k noséry. [loBenenue. PazmMHoxeHue u pazputue nTuil. 3adoTta
o notoMcTBe. Ce30HHBIE SIBJICHUS B JKM3HU NTHUL. Murpamuu nrui, ux uzydeHue. MHorooOpasue NTull. DKOJIOTHUYECKHE
rpynnsl 0Tyl (0 BBIOOPY YUHTENS Ha MpUMepe TPEX SKOJIOTMUECKHUX TPYII C YYETOM pacIpOCTPaHEHUs NTHUIl B PETHOHE).
[Tprcnoco0aeHHOCTh NTULL K Pa3IMYHbIM YCJIOBUSM Cpelibl. 3HAUEHUE MTUIL B TPUPOJIE U )KU3HU YEJIOBEKA.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBaHue BHELTHETO CTPOSHUS U MEPEBOr0 MOKPOBA NTHIL (Ha IPUMEPE Uydesia TULl U Habopa NepheB: KOHTYPHBIX,
MyXOBBIX U MyXa).

HccnenoBanne 0ocoOEHHOCTEN CKEIETa MTHUIIBL.

Muekonutawomme. O0mas xapakrepuctika. Cpeapl KuU3HU MileKonuTaromux. OcoOeHHOCTH BHEIIHErO CTPOCHHUS,
CKeJleTa M MYCKYJATypbl, BHYTpeHHEro crtpoeHusi. IIporecchl >XKU3HEAEATENBHOCTU. Y CIIOKHEHHUE HEPBHOM CHUCTEMBI.
[ToBenenue miekonuraroux. PasmMHoxxeHue u pazputue. 3a60Ta 0 TOTOMCTBE.



ITepBo3Bepu. Opnompoxoansie (siiueknaaymue) u Cymuarbie (Hu3lMe 3BepH). llnaneHTapHble MIIEKOTUTAONIME.
MHuoroo6pasue MICKOMUTAIOMUX (TI0 BEIOOPY YUUTENS U3Y4YaloTCs 6 OTPSIOB MIICKOIMTAIOIINX Ha TMIPUMEPE ABYX BUIOB U3
Kaxxaoro otpsina). Hacexomosinabie 1 Pykokpeuibie. ['pbi3yHbl, 3aitiieoOpasnbie. Xuinueie. Jlactonorne u KutoobpasHsie.
[TapHoxonsiTHEIEe 1 HenapuokomnbiTHbIe. [IpumaTel. CemeiicTBa oTpsia XulliHbIe: cO0aybH, KOIIa4bl, KYHbU, MEJIBEKbU.

3HavYeHHE MJICKOMUTAIONINX B MIPUPOJC M KU3HU YEJIOBEKa. MIIEKOTIUTAIOIINE — MIEPEHOCYUKN BO30YIUTEICH OMAaCHBIX
3a0oneBanuii. Mepbl 60pHOBI ¢ TphI3yHAMU. MHOT0OOpa3re MICKOMUTAIONINX POAHOTO Kpasl.

Jlabopamopnvle u npakmuueckue padomel.

UccnenoBanune ocoOeHHOCTEN CKelleTa MICKOUTAIOIUX.

Uccnenoanne ocobeHHOCTEN 3yOHOM CUCTEMbl MIIEKOTTUTAIOIIUX.

4. Pa3BUTHE :KMBOTHOI0 MHpa Ha 3emiie

DBOIOIIMOHHOE Pa3BUTHE )KUBOTHOT'O MUpa Ha 3emiie. Y CIIOKHEHHUE )KUBOTHBIX B TIPOIIECCE IBOMIONNH. Jl0Ka3aTeapCcTBa
HBOJIIOIIMOHHOTO Pa3BUTHUA KMBOTHOTO Mupa. [laneonrtonorus. Vckonmaemble OCTaTKM >KMBOTHBIX, UX H3ydeHUE. MeTobl
M3Y4YEHUS UCKOIIaeMbIX OCTAaTKOB. PecTtaBpanius IpeBHUX KUBOTHBIX. «KUBBIE UCKOMIAEMBIE» KUBOTHOTO MUDA.

XKuzHb KUBOTHBIX B Boje. OMHOKIETOYHBIE >KMUBOTHBIC. [IponCX0XkKIeHHE MHOTOKIETOYHBIX YKUBOTHBIX. OCHOBHBIE
ATaIbI SBOJIIONNN 0ECII03BOHOYHBIX. OCHOBHBIE ATAIBI YBOJIFOIIUU TT0O3BOHOYHBIX JKUBOTHBIX. BEIMEpIIIHE )KUBOTHBIE.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBanne HCKOMAEMBbIX OCTATKOB BHIMEPIIUX KUBOTHBIX.

5. 2KuBOTHBIE B MIPUPOIHBIX COO0IIECTBAX

XXuBoTHBIE M cpena obwutaHms. BiuwsHue cBera, TemIepaTyphl W BIIQXKHOCTH Ha JKMBOTHBIX. [IpHCrocoOIeHHOCTH
’KUBOTHBIX K YCJIIOBHSIM CPEJIbI OOUTaHUS.

[Tomynsmum )KUBOTHBIX, X XapakTepucTUku. OTMHOYHBIA U TPYIIITOBOI 00pa3 K13HH. B3anMOCBSI3M )KUBOTHBIX MEKITY
co0oli 1 ¢ pyruMu opranu3Mamu. [IurieBsie cBsi3u B MpUpOIHOM coobiecTse. [TumieBsie ypoBHU, SKOJIOTHUECKAs MTUPAMUIA.
Dkocucrema.

JKuBOTHBIN MUP NPUPOAHBIX 30H 3eMiid. OCHOBHBIE 3aKOHOMEPHOCTH PaCIIpEIETICHUs] )KUBOTHBIX Ha IU1aHeTe. PayHa.
6. ZKUBOTHBIEC U YeJI0BEK



BozneiicTBue denoBeka Ha >KMBOTHBIX B MPUpPOJE: MpAMOE M KOCBeHHOE. [IpoMbICiioBbIe ®KUBOTHBIE (PHIOOIOBCTBO,
oxoTta). Benenue npomsiciia )KUBOTHBIX HA OCHOBE HAYYHOI'O MTOAXO0/AA. 3arpA3HEHUE OKPYKAIOLIEH CPeIbl.

OpomamiHuBaHue XUBOTHBIX. CeNeKIus, MOPOJibl, UCKYCCTBEHHBIA OTOOp, NUKHE MPEAKH TOMAIIHUX >KUBOTHBIX.
3HaueHUE JIOMAITHUX >KUBOTHBIX B JKHU3HU 4YesioBeKa. JKUMBOTHBIE CEIbCKOXO3SIMCTBEHHBIX yroaui. Meroabl GOpbOBI C
KUBOTHBIMU-BPEIUTEIISIMHU.

I'opon kak oco0as HMCKYyCCTBEHHas CpeAa, CO3/JaHHAs 4enoBeKOM. CHHAHTPONHBIE BHUABI KMBOTHBIX. YCJIOBHS HUX
oOuTaHus. becro3BOHOYHBIE Y TO3BOHOYHBIE )KMBOTHBIE rOpoa. AanTalus >KUBOTHBIX K HOBBIM YCJIOBHSIM. PekpeaiioHHbIN
MIPECC HA )KUBOTHBIX IMKUX BHUJIOB B YCJIOBUSX ropoja. be3naa3opHbie qomaniHue ;kuBoTHbIE. [InTomHuku. BocctanoBieHue
YUCJICHHOCTHU PEAKUX BUIOB )KUBOTHBIX: 0000 oxpansembie npupoaubie Tepputopun (OOIIT). Kpachas kuura Poccuu. Mepbl
COXpaHEHUs KUBOTHOTO MUPA.

8 KJIACC

1. YesoBeK — O0MOCOIMAIBHBIN B/

Hayku o denoBeke (aHaTOMHUS, (PU3HOJOTHUSA, IICUXOJIOTHS, aHTPOIIOJIOTHUS, TUTHEHA, CAHUTAPHsI, SKOJIOTUSl YEJIOBEKA).
Mertoapl M3yyeHHs] OpraHM3Ma YEJIOBEKA. 3HAYEHWE 3HAHWKM O YEJIOBEKE Ui CAMONO3HAHUS M COXPAHEHMS 3J0POBBSL.
Oco6eHHOCTH YeIoBeKa Kak OMOCOIUAIBHOTO CYIIEeCTRA.

MecTo 4YeynoBeka B CHCTEME OpPraHMYECKOro Mupa. HenoBek Kak 4YacTb NpHUpoiabl. CHUCTEMATHYECKOE IOJIOKEHHE
COBPEMEHHOTI0 4enoBeKa. CXOJICTBO YeJoBEKa C MIIEKONMUTAOIKUMHU. OTIMYKME YenoBeKa OT IMpUMaroB. JlokazaTenbCcTBa
KMBOTHOT'O IPOMCXOXKJICHHS 4eJoBeKa. YeloBeK pa3yMHBIA. AHTPOINOr€HEe3, €ro JTambl. bHONOrn4eckue W COUMaIbHbBIE
(aKTOphl CTAaHOBJIEHUS YesloBeKa. YenoBeuecKue pachl.

2. CTpyKTypa OpraHmsma 4ejioBeKa

CrpoeHue U XuMHU4YecKui cocTtaB kjeTkd. OOMEH BEIleCTB U MPEeBpalleHHe YHEPTUH B KieTke. MHOrooOpasue KIEToK,
ux aenenue. HykinenHoBbie KUCIOTHL. ['eHbl. XpoMocoMbl. XpOMOCOMHBIN Habop. MuTo3, mMeio3. CoMatuyeckue v moJIOBbIe
KieTKkr. CTBOJIOBBIE KJIETKU. THIBI TKaHEW OPraHU3Ma YEJOBEKA: SMUTEINANIbHBIE, COCAUHUTEIIbHBIC, MBIIIIEYHBIE, HEPBHAS.
CaoiicTBa TKaHel, ux QyHKuH. Opransl U CUCTEMbl opraHoB. OpraHu3M Kak equHoe 1enoe. B3auMocBs3b OpraHoB U CUCTEM
KaK OCHOBA rOME0CTa3a.



Jlabopamopusie u npakmuueckue padoomaol.

N3yueHne MUKpOCKOITMYECKOTO CTPOEHHUS TKaHEH (Ha TOTOBBIX MUKpPOIIpEnapaTax).

Pacnio3HaBanue opraHoB M CHCTEM OPTaHOB YesloBeKa (TI0 TabiauIam).

3. He#porymopajbHasi peryJasiuus

HepsHas cucrema denoBeka, e€ opranmu3aius 1 3HaueHue. HelipoHsl, HepBbBI, HEpBHBIC y3bl. Pedekc. Pednexkropras
ayra.

Peuentopsl. JIByxHelipoHHbIE U TpEXHEHPOHHBIE peduiekTopHble Ayrd. CIIMHHON MO3T, €ro CTpOeHHE U (PYHKIIHH.
Pednexcrbl cnuaHOro Mo3ra. I'oioBHON MO3T, ero ctpoeHue U pyHkuuu. bomnbive nonymapusi. Pediexcrl ronoBHOro Mosra.
besycnoBHble (BpokIEHHBIE) U yCIOBHbIE (MpuoOpeTéHHble) peduiekchl. ComaTHueckas HepBHas cucTema. BereratuBHas
(aBTOHOMHAsI) HepBHas cuctema. HepBHas cucteMa kak enuHoe 1enoe. Hapyiienus: B paboTe HEPBHON CUCTEMBI.

['ymopasibHast perynsiuust QyHKUMNA. DHAOKpHHHAs cuctema. JKene3bl BHYTpeHHEH cekpeuuu. JKene3pl CMemaHHOM
CeKpeluu. 'opMOHBI, UX pOJIb B PEryJsuM (pusnosornyeckux GyHKIUI opranu3mMa, pocta u pazputus. Hapymenue B padbote
SHAOKPUHHBIX keJ€3. OCOOEHHOCTH pedIEKTOPHON U T'yMOpaIbHON peryasuun GyHKIUI OpraHu3ma.

Jlabopamopnsie u npakmuyueckue padoomol.

N3ydenue roJoBHOrO MO3ra 4yesioBeka (1o MyJisiKaMm).

N3yuenne naMeHeHns pasMepa 3padka B 3aBUCHMOCTH OT OCBEILIEHHOCTH.

4. Onopa v 1BUKeHHE

3HaueHue ONOpHO-JABUTaTeNbHOro ammapata. CkeleT 4YenoBeKa, CTpoeHHE ero otrnaenoB u ¢yHkuuu. Koctu, ux
XUMHUYECKUH COCTaB, cTpoeHue. Tunbl koctel. PocT kocTel B inuHy 1 Tonmuny. Coeaunenune kocren. Ckenet royiosl. Ckener
TynoBuia. CkeneT KOHEUHOCTEN U X MosicoB. OCOOEHHOCTHU CKeJleTa YeJIOBEKa, CBA3AHHbBIE C MPSIMOX0XKACHUEM U TPYA0BOM
NEATEIBHOCTBIO.

Mpieunas cucrema. CtpoeHne u QyHKUIMU CKENETHBIX MBI, PaboTa MBILII: cTaTUYECKas U TUHAMUYECKasi, MBIIIIIbI
crubatenu u pasrudarenu. Y tomienue Mol ['unogunamus. Poib qBuratensHoM akTHBHOCTH B COXPaHEHUU 37I0POBbSL.

Hapymenuss onopHo-ABUratesnibHOM cUCTEMBbl. Bo3pacTHble M3MEHEHUs B CTPOCHUMU KocTed. HapylieHue ocaHKu.

[IpeaynpexaeHre UCKPUBJICHHS MTO3BOHOYHUKA U pa3BUTUs miockocTonus. [Ipodunakruka TpaBmatusma. [lepBas nmomoiib
IIPY TPaBMAax ONOPHO-IABUIaTEILHOIO anmnapara.



Jlabopamopusie u npakmuueckue padoomaol.

HccnenoBanne CBOMCTB KOCTH.

N3yuenue cTpoeHus KocTen (Ha MyJIsbKax).

N3yuyenue cTpoeHus MO3BOHKOB (Ha MYJISDKAX).

Ornpenenenre ruOKOCTH MO3BOHOYHUKA.

N3mepenne Maccel 1 pocTa CBOEro OpraHu3ma.

N3ydenue BIUsSHNAS CTATUYECKOW M TMHAMUYECKON HATPY3KU HA YTOMJICHUE MBIIIIII.

BrisiBeHrE HapylIeHUSI OCAHKHU.

OnpeneneHne NPU3HAKOB INIOCKOCTOIIHSL.

OxkazaHue nepBOM NOMOIIM MPH IMOBPEKICHUH CKEJIETa U MBIIILI.

5. BHyTpeHHss cpela opraHusma

Buyrtpennsis cpena u e€ Qynkiuu. DopMeHHBIE 3JIEMEHTHI KPOBU: DIPUTPOLMTHI, JICUKOIMUTHI M TPOMOOIMUTHI.
ManokpoBue, ero npuuuHbl. KpacHbIil KOCTHBIA MO3T, €ro posib B opranusme. 1lmazma xpoBu. I1oCTOSIHCTBO BHYTpEHHEM
cpensl (romeoctas). CeépThiBanue kpoBH. ['pynnsl kpoBu. Pesyc-pakrop. [lepenuBanue kposu. JloHOPCTBO.

NvmyHuTeT 1 ero Buabl. MakTOphl, BIUSIOUIME HA UMMYHUTET (IPUOOPETEHHBIE UMMYHOAE(MUINTHI): paJualliOHHOE
o0NyuyeHHe, XMMUYECKOE OTpaBJICHHE, TOJI0JJaHue, BOCIajeHue, BUpYycHble 3a0oneBanus, BUU-undeknus. BuoukoBas
xKenesza, TuMpaTuueckue y3ibl. Bakiuuel u nedeOHble chiBOpoTkU. 3HaueHue padot JI. Tlactrepa u U.U. Meuynukosa 1o
M3YYCHHIO UIMMYHUTETA.

Jlabopamopnvie u npakmuueckue padbomal.

N3yyeHne MUKpOCKONTMYECKOTO CTPOEHHUS KPOBU YEJIOBEKA U JIATYIIKH (CPAaBHEHHE) HAa TOTOBBIX MUKpPOIIpEnapaTax.

6. KpoBooOpamenue

Opranbl kpoBooOparieHusi. Ctpoenue u pabota cepana. ABromatusMm cepana. CepaedHblid UK, €ro JIUTEIbHOCTD.
Bonbioii u manelit kpyru kpoBoobparieHus. J[Bmkenue kposu mo cocyaam. [lynsc. Jlumbarnueckas cucrema, TMMQPOOTTOK.
Perynauust aesTeNnbHOCTH cepAlla U CcocyldoB. l'urueHa cepaedHo-cocyauctoil cuctemsl. IIpodunaktuka cepieyHo-
cocynucThIX 3a0oneBanuil. [lepBas moMoIIs NpU KPOBOTECUEHUSIX.

Jlabopamopnule u npakmuyeckue pabomoi.



N3mepenne KpoBSIHOTO TaBIICHUS.

OnpeneneHue Mysbca M YHCIA CEPACYHBIX COKPALIEHUU B MOKOE M MOCIE JO3UPOBAHHBIX (DU3MUECKUX HATPY30K Y
YeJI0BeKa.

IIepBas momMoIIb IPH KPOBOTEUCHUSIX.

7. JbIxaHue

Jpixanue u ero 3HaueHune. Opranbl gpixanus. JIérkue. BzanmocBs3b cTpoeHus u (yHKIHA opraHoB AbixaHus. ['a3000MeH
B JIETKUX U TKaHAX. JKU3HEHHAs EMKOCTD JIETKUX. MeXaHu3Mbl AbIXaHus. [[pIXxaTebHble IBUKECHUA. Perysnusa npIXanusl.

Nudexnmonnsie 0oyie3HU, Mepealomuecs yepe3 BO3IyX, MPEeAyNpexaCHHe BO3AYIIHO-KanenbHbIX nHpekuuid. Bpen

Ta0aKOKypeHus, yNoTpeOJeHUsT HApKOTUYECKMX M IICUXOTPONHBIX BemlecTB. Peanumanus. OxpaHa BO3AYUIHOW Cpenbl.
Oxka3zanue nepBOM NOMOIIM MPH IMOPAKEHUNA OPTAHOB JIBIXAHUS.

Jlabopamopnuie u npakmuueckue padbomul.

N3mepenue o0xBara rpyiHOM KJIETKH B COCTOSIHUM BJI0Xa U BBIAOXA.

Omnpenenenre 4acToThl AbIXaHUs. BiusiHue paznuuHbIx (pakTOpOB HA YACTOTY ABIXAHUS.

8. IluTtaHue U NUIIEBApEeHUE

[IutarenbHBlE BEMIECTBA U NMHUILEBbIE NMPOAYKTHI. [IuTanue m ero 3nauenue. [lnmeBapenue. Opransl NUIEBApEHUS, UX
cTtpoeHre U QyHkuu. OepMeHThl, UX posib B nuuieBapeHuu. [lumeBapenue B poToBOM MOJOCTH. 3yObl U yXOJ 32 HUMH.
IInmeBapenue B Kenyake, B TOHKOM M B TOJICTOM KHILIEYHUKE. BcacblBaHME NMUTATENBHBIX BEIIECTB. BcachiBaHUE BOBI.
IInimeBapuTenbHbIC JKEJIE3bl: IEYEHD U MOKEIYJ0YHAs KeEe3a, UX POJIb B IUIICBAPEHUH.

MukpoOrOM 4YelloBeKa — COBOKYNMHOCTh MHUKPOOPIaHWU3MOB, HACENAIONIMX OpraHu3M 4elioBeKa. Perymsauus
nuuieBapeHus. Metoabl u3yueHnust opranoB nuumeBapenusi. Padotst N.I1. ITaBnoga.

['uruena nwuranus. llpenynpexieHrue TIUCTHBIX W KEIYJOYHO-KHUIIEYHBIX 3a00J€BaHUN, MUILEBBIX OTPABICHUMU.
Bimsinue KypeHHs ¥ aJIKOT0J1s Ha MUILEBapEHUE.

Jlabopamopnsle u npakmuyeckue padomeot.
Uccnenosanue nectBusi GepMEHTOB CIIOHBI HA KpaxmaJl.
HaOnronenue aeiicTBUs KEITyJOYHOTO COKA Ha OEJIKH.

9. OOMeH BellleCTB U MpeBpallleHUe IHEPrun



OOMeH BelecTB U MpEeBpaIleHue SHEPTUU B OpraHu3Me uenoBeka. [Imactuueckuil u sHepreruyeckuil oOmMeH. Oomen
BOJIbI 1 MUHEPAJBHBIX cojieil. OOMeH OeNKoB, YTIIEBOAOB U )KUPOB B opraHu3Me. Perymnsius oOMeHa BeIIecTB U MpeBpalleHus
JHEPIHUH.

Butamubabl 1 ux PoOJIb i1 OpraHu3Ma. HOCTYHJIGHI/IG BUTaMHHOB C HHIHGﬁ. CuHTE3 BUTAaMHHOB B OpraHusme.
ABUTaMHUHO3bI U TUIIOBUTAMMHO3GI. COXpaHeHI/IC BUTaMHWHOB B ITUIIIC.

Hopwms! 1 pexxum nutanus. PannonanbHoe nutanue — (pakTop yKperuieHus 310poBbs. Hapyiienrne oOMeHa BEIIecTs.
Jlabopamopnuie u npakmuueckue padomul.

HccnenoBanue coctaBa MpOLyKTOB MTUTAHUS.

CocraBiieHre MEHIO B 3aBUCUMOCTH OT KaJIOPUHHOCTH IUILIH.

CHOCO6BI COXpaHeHI/IH BUTAMHWHOB B ITUIIICBBIX npoz[yKTax.
10. Koska

Crpoenue u pynkuum koxu. Koxka m e€ mpomsBognbie. Koxa u Tepmoperymnsaius. Biausaue Ha Koxy (hakTOpoB
OKPY’KarOIIEH CPEIBI.
3akanuBaHue U ero poJib. CiocoObl 3aKaJIMBAaHUS OpraHu3Ma. | urueHa KOXKH, TUTHEHUYECKHE TPEOOBaHUS K OACKIE U

o0OyBu. 3a0oJieBaHMs KOXKHU U UX npeaynpexaeHus. [IpoduiakTika u nepBas NoMouUls NpH TEIJIOBOM M COJIHEUHOM yAapax,
0’K0rax 1 0OMOPOKEHUSX.

Jlabopamopnsie u npakmuyueckue padoomol.

HccnenoBanue ¢ mOMOIIBIO JIYITbI THUIBHOW W JIAJIOHHOM CTOPOHBI KHCTH.
OrnpeneneHue KUPHOCTH PA3TUYHBIX YYACTKOB KOXKH JIUIIA.

Onucanue Mep 1o yX0oy 3a KOKEH JIMIa U BOJIOCAMHU B 3aBUCUMOCTH OT TUIA KOXKH.

OnucaHre OCHOBHBIX THTMEHUYECKUX TPeOOBaHUM K O€X 1€ U O0YBHU.
11. Beizesenue

3nauenue BblIeneHUA. Opranbl BblaesneHUs. OpraHbl MOYEBBIICIUTEIBHOW CHUCTEMbI, X CTPOEHHE U (DYHKIHH.
Mukpockonuyeckoe crpoenue noyku. Hedpon. Ob6pazoBanue mouu. Perynsius mMoueoOpa3oBaHUSI U MOYEHCITYCKaHUS.
3aboseBaHus OPraHOB MOYEBBIJICTUTEIBHONW CUCTEMBI, UX TTPEAYIPEXKICHUE.

Jlabopamopnuvie u npakmuueckue padomul.



OrnpeneneHre MECTOMOJIOKEHHS TOYEK (Ha MYJIsIKE).
Omnucanve Mep NpodUIaKTUKU OO0JIE3HEH MTOYCK.
12. Pa3MHOKeHHEe ¥ Pa3BUTHE

Opransl penpoaykiuu, ctpoerne 1 GpyHkuuu. [onossie sxenespl. [lonossie knetku. OmnonotTBopenue. BHytpuyrpoOHoe
pa3Butue. Bnusiaue Ha sMOpHroHaIbHOE pa3BuTre (HakTOpoB OKpyKatoieit cpeasl. Poasl. Jlaktamus. Poct u pazButue pedEHKa.
[TonoBoe co3peBanue. HacinenoBanue npu3HakoB y yenoBeka. HacnencTBeHHbIe O0JIE3HH, UX TPUYHUHBI U IPEAYIPEXKICHUE.

HaGop xpomMocom, TOJIOBBIE XPOMOCOMBI, TeHbl. POJb TEHETHYeCKMX 3HAHWKA I TUTAHUpOBaHUsA ceMbh. MHbexiuwu,
MepeIaroNIecs OJOBLIM MYTEM, UX MPODUITAKTHUKA.

Jlabopamopnsie u npakmuyeckue padoomol.

OnucaHre OCHOBHBIX MEp MO NpodHiIakTUKE MH(PEKIMOHHBIX BUPYCHBbIX 3a00neBanuii: CIIN/] u renartur.

13. Opransl 4YyBCTB H CEHCOPHbIE CHCTEMbI

Oprassl 4yBCcTB M HMX 3HadeHue. AHamu3atopbl. CeHcopHble cucTeMbl. [na3 u 3peHue. OnTudeckas cucTeMa Iiiasa.
CeruaTka. 3pUTENIBHBIE PELENITOPLI. 3pUTENBHOE BOocpusaTHe. HapyleHns 3peHnst U UX IpUYUHBL. [ urueHa 3peHus.

Vxo0 u ciayx. CtpoeHue 1 GyHKIMHM OpraHa ciayxa. MexaHu3M paOoThl CIyXxoBoro aHaiauzaTopa. CiyxoBoe BOCIpUSATHE.
Hapymenus ciryxa v ux npuuuHsl. | uruena ciyxa.

Opranbsl paBHOBECHS, MBIIIEUHOIO YYBCTBa, OCsA3aHUs, OOOHSHUA W BKyca. B3aumoneilcTBHE CEHCOPHBIX CHUCTEM
OpraHu3Mma.

Jlabopamopnsie u npakmuyeckue padoomaol

Ornpenenenue OCTPOTHI 3pEHUS Y YETTOBEKA.

N3yuenne ctpoeHus opraHa 3peHus (Ha MyJisbKE U BJIAXKHOM ITpernapare).

N3ydenue cTpoeHus opraHa ciyxa (Ha MyJispKe).

14. IloBeneHne U NICUXUKA

[lcuxuka u moBenenue uenoBeka. [lorpebHOCTH M MOTHBHI ToBeneHUs. ComuaibHass 00YCIOBICHHOCTh MOBEICHUS
yesoBeka. PeduiekTopHas Teopusi moBeneHus. Buicimas HepBHas JeATENbHOCTh udesioBeka, padoTel .M. Ceuenona, WN.II.
[TaBnoBa. Mexanusm oOpa3oBaHusl YCIOBHBIX peduiekcoB. TopmokeHue. JlmHamuueckuit crepeoTun. Poib ropMoHOB B



noBeaeHnu. HacneacTBeHHbIe M HEHACIIEICTBEHHBIE MPOTPaMMbl MOBEACHUS Y denoBeKka. [IpucrnocoOuTenbHbI Xapakrep
ITIOBEJICHMUS.

IlepBas u BTOpas curHajibHble cucTeMBI. [I03HaBaTenbHas AeATeIbHOCTh MO3ra. Peus u MpiuieHue. [IamMsaTe 1 BHUMaHUE.
Omornmn. UHauBuayanbHble 0OCOOEHHOCTH JIMYHOCTH: CIIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, 0J4apEéHHOCTh. THUIIbI BhICHIEH
HEPBHOMU ACATENHHOCTU U TemrepaMeHTa. OCOOCHHOCTH MCUXUKHU YeNloBeKa. | uruena (pu3nueckoro ¥ yMCTBEHHOTO Tpy/a.
Pexxum Tpyna u otapixa. CoH U ero 3HadeHue. I uruena cHa.

Jlabopamopnuvie u npakmuueckue padbomal.

N3ydeHne KpaTKOBPEMEHHOM ITaMATH.

Onpenenenre o0bEMa MEXaHUUECKON U JIOTUYECKOHN MaMSITH.

OueHka copMHUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIIUICHHUS.

15. YeJIOBEK U OKPY KAKOLIAs cpeaa

YenoBek M OKpyKarolas cpefa. JKOJIOrhyeckue (akTopbl U UX JCHCTBHE Ha OpPraHM3M ueJIoBeKa. 3aBUCUMOCTH
3JI0pOBBS UEIOBEKA OT COCTOSIHUS OKpYKarolien cpesibl. MUKpOKIMMAT KUIIBIX TomelieHni. Co0utoieHne mpaBuil OBEICHUS
B OKPYXKaIOIIEH Cpelie, B ONACHBIX U YPE3BBIYAWHBIX CUTyaLUAX.

310pOBbE YENOBEKAa KaK COLHMAJIbHAS ILEHHOCTh. DakTOphl, HapylIalollWe 3J0pPOBbE: THUIIOAUHAMHUS, KypEHHE,
yHoTpeOJeHNe aJIKorojsi, HapKOTHUKOB, HECOAJAHCUPOBAHHOE IHTAaHUE, CTPECC. YKPEIUIEHHWE 310pOBbs: AyTOTPEHUHT,
3aKaJliBaHUe, BUTAaTeIbHAsl aKTUBHOCTh, COalaHCUpOBaHHOE NUTaHue. KylnbTypa OTHOLIEHUS! K COOCTBEHHOMY 3/10pOBbIO U
3I0POBBIO OKpY’KarolMx. BeceMupHas opranusanys 34paBOOXpPaHEHMUS.

YenoBek kak vacTb Ouochepbl 3emiid. AHTPONOrE€HHbIE BO3JEHCTBUA Ha mHpuponay. YpOanuzanus. LluBuiuzarus.
TexHoreHHble UI3MEHEHHSI B OKpykatouei cpeae. CoBpeMeHHbIE I100albHbIE IKOJIOTHUYECKUE MPOOIEMBbl. 3HAYEHUE OXPAHbI
OKPYXKaIOILEH CpelIbl I COXPAHEHUs YEI0BEYECTBA.

9 KJIACC

Tema 1. buosiornst Kak Hayka.



buonorus kak Hayka. CBsi3b OMONOTHHM C OOIIECTBEHHBIMH, TEXHUYECKUMU U APYTHMMU E€CTECTBEHHBIMU HAayKaMHU,
bunocodueit, 3TUKON, dCTETUKOW U TpaBoM. Ponb Ouonoruu B (HOPMHUPOBAHMM COBPEMEHHOW HAy4HON KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl MO3HAaHUS JKUBOM NpUPOJbl (HAONIONEHUE, HKCHEPUMEHT, OINKUCaHUE, HW3MEpEeHHe, KiaccupuKauus,
MOJICIIUPOBAHUE, CTATHCTHYECKAss 00pabOoTKa TaHHBIX ).

JlemoHcTpanuun:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsos, [Ix. Yorcon nu @. Kpuk.

TaOnuips! u cxeMbl: «MeTo bl TO3HAHUS )KUBOIM MPUPOIBD».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[TpakTuyeckas padora Ne 1. «Mcnosib3oBaHKUE pa3IMUYHBIX METOJAOB IIPU U3YUEHUU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPraHU3aLUsl.

XKusbie cuctembl (OMocucTeMbl) Kak IMpeaMeT u3ydeHus Ouosiornd. OTauyMe KMBBIX CHUCTEM OT HEOPraHW4YecKOu
IIPUPOJIBL.

CaoiicTBa OMocHCTEM U MX pa3HooOpa3ue. YPOBHHM OpraHU3alui OMOCHCTEM: MOJIEKYJIAPHBINA, KJIE€TOYHBIN, TKAHEBBIH,
OpraHU3MEHHbIN, TOMYISIIUOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOre€0leHOTUYECKHIA ), OMoC(epHBII.

JlemoHcTpanuu:

TaOnuis! u cxeMbl: « OCHOBHBIE IPU3HAKY JKU3HU», «YPOBHU OpraHU3alUH KUBON TPUPOIBD).

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHHUE KIETKH.

XHUMUYECKUM COCTaB KJIETKH. XHWMHYECKHE DJIEMEHTBI: MAaKpOXJEMEHTHI, MHUKPOXJIEMEHTH. Bojga M MHUHEpaibHBIE
BEILIECTBA.

@OyHKIMU BOABI U MUHEPAIbHBIX BEIIECTB B KieTke. [lognepxanue ocMoTuueckoro 6ananca.

benku. CoctaB u crpoeHre 0eI1Kk0B. AMHUHOKUCIOTH — MOHOMEpPHI OenikoB. HezameHnMbIe 1 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OEJIKOBON MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAs, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OesKoB. bruosornueckue QyHKIMU OEIKOB.



®epMeHTHI — Ouonornyeckue karamuzatopbl. CTpoeHne ¢epMeHTa: aKTUBHBIN LEHTp, cyOcTpaTHas crneuu(puuHOCTb.
Kodepmentsr. Butamunsl. Otnuunst epMEHTOB OT HEOPTaHUYECKUX KaTaJn3aTOPOB.

VYrneBoabl: MOHOcaxapubl (IJIIOKO3a, pudo3a U Ae30Kkcuprubo3a), nucaxapuabl (caxaposa, JIAKT03a) U MOJIMCaXapuabl
(xpaxma, TJIMKOTeH, LEeJUT0J103a). bruonornueckue GyHKIUU YIII€BOJOB.

Jlumu et Tpurmuuepuasl, Gochonunuasl, crepouasl. ['unpodunsHo-ruapodoOHbIe cBOiicTBaA. buonornueckue GyHKINH
munuaoB. CpaBHEHHE YTIEBOI0OB, OETKOB U TUMTUA0B KaK HCTOYHUKOB SHEPTHUH.

Hyxneunossie kucinotsl: JIHK n PHK. Hykneotuasl — MOHOMEpBI HyKIEMHOBBIX KUcHA0T. CTpoenue u ¢pynkuuun JJHK.
Crpoenue u pyukiuu PHK. Bugst PHK. AT®: ctpoenue u hyHKIUU.

[uTtonorus — Hayka o kieTke. Kietounas Teopust — npumep B3auMOJEHUCTBUS UIEH U (PaKTOB B HAyYHOM MO3HAHUU.
Metonabl u3y4eHus KJIETKH.

Kietka kak nenocTtHas xuBast cucteMa. OOuiue Npu3HaKy KJIETOK: 3aMKHYyTasi Hapy>kHast MeMOpaHa, MosiekyJibl JIHK kak
reHETUYECKUH anmnapaT, CucTeMa CUHTe3a Oelka.

Tunsl K1€TOK: SyKapuoTHUecKas U npokapuoTuieckas. OcoOEHHOCTH CTPOSHUSI TPOKapUOTHUECKOH KineTku. Knetounas
cTeHka Oakrepuil. CTpoeHHe 3yKapHOTHUECKON KIeTKU. OCHOBHBIE OTJINYMS PACTUTEIBbHOM, dKUBOTHON U IPUOHON KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CT€HKA, MIMKOKaIUKC, X GyHkuuu. [Ina3zmaruueckas memOpaHna, eé
cBoiictBa M ¢GyHKuuu. Llutomnasma u e€ opranouasl. OnHoMmeMOpaHHble opraHouabl kietku: JIIC, anmapat ['onbmxu,
mu30coMbl. [10yaBTOHOMHBIE OpraHOMIBI KJIETKA: MUTOXOHIAPHH, MIacTuabl. lIponcxokaeHne MUTOXOHAPUN U IIACTHUA.
Bunel nnactun. HememOpanHble OpraHOMIbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUUYKU, KIYTHKH.
@yHKIMY OPraHOUAOB KJIETKH. BKItoueHuns.

SAnpo — perynsaTopHbli HeHTp kieTku. CTpoeHue snpa: saepHas 000J0uYKa, KapuoIlia3mMa, XpOMaTHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHCcoOpT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneinnen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
®pankiug, K. M. bap.



Huarpammsl: «Pacripenenenne XuMU4eCKUX 3JIEMEHTOB B HEKUBOM ITpUpoae», «Pacnpenenenne XuMruIeCKux 3JIEMEHTOB
B JKUBOU IPUPOLE.

Tabmunpst u cxemsl: «lleproanueckas TabiuLa XMMUUECKHUX AJIEMEHTOBY, «CTpOeHHE MOJIEKYJbl BOAb, «buocuHTe3
oenka», «CtpoeHue monekyisl Oenkay, «Ctpoenue depmenta», «Hyknennosbie kucinotsl. JJHK», «Ctpoenne momnexyiibl
AT®», «CTpoeHne 3yKapuOTHYECKON KIeTKW», «CTpOEHHE >KMBOTHOM KIETKM», «CTpOEHHE PACTHTEIbHOM KIIETKHY,
«CTpoeHne NPOKApUOTHYECKON KIIETKH», « CTPOCHHUE A1Ipa KIETKN», « Y TIIEBOIAB, «JIUMUIBI».

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, O00OpYyIOBaHHE AJisi MPOBEACHUS HAOMIOACHUN, W3MEPEHUH, SKCIEPUMEHTOB,
MUKpOIIpenapaTbl paCTUTENbHBIX, )KUBOTHBIX U OaKTEPHAIbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

Jlaboparopnass padora No 1. «M3yueHuwe KaTalUTHYECKOW AaKTUBHOCTH (epMEHTOB (Ha MpUMEpEe aMuiiasbl WIH
KaTajasbl)y.

JIaGoparopHast pabora Ne 2. «M3ydyeHue CTpOEHUs KJIETOK PACTEHUH, KUBOTHBIX M OaKTEpPHMl MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENApaTax U UX ONUCAHUEY.

Tema 4. /KusHeaesATeJJbHOCTb KJIETKH.

OOmeH BenecTB, Wik MeTad0Iu3M. ACCUMUIISIUS (TUTACTHYECKUI OOMEH) U TUCCUMUIIALIMS (SHEPTeTHUECKUl 0OOMEH) —
JIBE€ CTOPOHBI €IMHOTO IpoLecca MeTadom3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTHH B MIOHUMAHUK METa00I13Ma.

Tuner oOMeHa BemecTB: aBTOTPOGhHBIN U rerepoTpodHbIiil. Posb hepMeHTOB B 0OMEHE BEIIECTB 1 MPEBPAIICHUN SHEPTHH
B KJIETKE.

®ortocunTe3. CBeroBas W TeMHOBasg (a3bl ¢GoTtocuHTe3a. Peakuuu ¢orocunTe3a. IP(PEeKTUBHOCTH (HOTOCHHTE3A.
3HaueHre (QoToCUMHTE3a JUIs KU3HU Ha 3emiie. BnusiHue yciioBuid cpeabl Ha (POTOCHMHTE3 M CHOCOOBI MOBBIIICHHS €T
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCUHTE3UPYIoIIe OaKTepuu. 3HaUueHNEe XeMOCUHTE3a JIJIsl )KU3HH Ha 3eMIIe.

OHepreTuueckuii oOMeH B kieTke. Paciienyienue BemecTs, BblICICHUE U aKKYMYJIUPOBaHHE YHEPTHH B KIIETKE. DTarbl
sHepreruyeckoro obmena. [nukonus. bpoxkenwe u ero Buibsl. KuciopoaHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnutensHoe dhochopunupoanue. IhOEKTUBHOCTb SHEPTETUIECKOT0 OOMEHA.



Peakuuu matpuunoro cunresa. ['enernueckas napopmanus u JJHK. Peanuzanus renernueckoit unpopmaimu B KIeTKe.
['enernyeckuit kog u ero coiictBa. Tpanckpunuus — maTpuudblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. DTambl
Tpa"casauuu. KonupoBanue aMuHOKUCIOT. Ponb pubocom B Onocunrese Oenka.

Hexnerounsle ¢popmsl xu3HU — BUpYychl. Vctopus otkpeitus BupycoB (/. 1. BaHoBckuii). OcOOEHHOCTH CTPOEHUS U
’KU3HEHHOTO IHKJIAa BUpycoB. bakrepuodaru. bonesnu pacteHuii, >kWBOTHBIX U YeNIOBEKa, BhI3bIBacMble BHpycamu. Bupyc

nmmyHoaeduiuta uvemoBeka (BUY) — BozOyamrens CIIN[la. OOpatHas TpaHCKpUIIHS, peBepTasa M HHTETpasa.
[TpodunakTuka pacpocTpaHEHUSI BUPYCHBIX 3a00JICBAHHI.
JlemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupszes.

Tabnuiel u cxembl: «Tunbl nuTaHus», «MeTtaboauzmy», « MUTOXOHAPUSLY), « IHEPTETUUECKUN 00OMEH», «XJI0pOIIacTy,
«®otocuntes», «Ctpoenne JHK», «Ctpoenune u QpyHKuMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTmueckuil Komy,
«Bupyco», «baktepuodarny», «Crpoenue u xxus3HeHHbI ki supyca CIIM/{a, 6akrepuodaray, «Permmukanus [JHK».

O6opynoBanue: moaenu-anmkanuu «Y npoenue JIHK u tpanckpunuus», «buocunres 6enka», «CTpoeHHE KICTKNY,
Mozenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kinerounbiii 1y, Wiy KW3HEHHbIM LUK kiaeTku. MHTepdaza m murtos. Ilpoiecce, nporekatome B uHTEpdase.
Permnmukanms — peakuus matpuunoro cuare3a JJHK. Ctpoenne xpomocoM. XpoMoCOMHBIN HA00p — KapuOTHUI. JIUTLIONTHBIN
Y TaTUIOMIHBIA XPOMOCOMHBIE HA0OPHI. XpoMatuibl. [{uTomornueckre OCHOBBI pa3MHOXKEHHS M MHAUBUAYATLHOTO Pa3BUTHS
OpPTaHHU3MOB.

Henenue knetkn — muto3. Cragun muto3a. [Iponeccsl, mponcxoasme Ha pasHbIX CTaAusAX MHUTO3a. buosiormdeckuii
CMBICJI MUTO3a.

[Iporpammupyemast rubeb KJISTKH — aromnTo3.

@dopMBbI pa3MHOXKEHHSI OPTaHM3MOB: OECTOJIoE M TOJ0BOe. Buiabl Oecrmojoro pa3MHOXKEHHUS: JEJICHHE HaJBOE,
MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME, BEr€TaTUBHOE pa3MHOXeHUe. MICKycCTBEHHOE KIOHHpPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHUE JIJISI CEJIECKIIUU.

[TonoBo€ pa3MHOKEHHUE, €TO0 OTIIMYHS OT OECIIOJIOTO.



Meiio3. Craguum wmeio3a. Ilpoieccel, mpoucxonsiive Ha cTaausix Menosa. [loBemeHue xpomMocomM B Meio3se.
Kpoccunrosep. buosiornuecknii CMbICI U 3HaYEHUE MEN03a.

['ameTorenes — mporecc 00pa3zoBaHUsl MOJOBBIX KIETOK Yy KMBOTHBIX. [lOJIOBBIE *Keje3bl: CEMEHHUKUA M SIMYHUKHU.
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KIIETOK — raMeT (CriepMaTo301 1, SIHIEKIIeTKa) — cliepMaTorenes u oporenes. OcoOeHHOCTH
CTPOEHUS AULIEKIETOK U criepMaro3ouaoB. Omioaorsopenue. [lapreHorenes.

NunuBuyanbHOE pa3BuTHE (OHTOTEHE3). OMOPHOHATILHOE pa3BUTHE (AMOpHOTeHe3). DTarbl SMOPHOHAIBHOTO PA3BUTHS
y TO3BOHOYHBIX JKHBOTHBIX: JpOOJICHWE, TacTpyssiius, opraHoreHe3. [loctomMOproHampHOE pa3BuUTHE. [HIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHUS: MPSAMOE, HEMpsiMoe (JTMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct n pa3Butne pacrennii. OHTOr€He3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTAAUN Pa3BUTHSL.

JlemoHcTpanuu:

Tabmuupbr 1 cxembl: «DOpPMbI Pa3MHOKEHHSI OPraHU3MOBY», «/IBOWHOE OIIOJOTBOPEHHE Y IBETKOBBIX PACTCHHII»,
«BeretaTuBHOE pa3MHOXKEHHE pacTeHUi», «J/lenenue kietku Oakrepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue
xpomMocoMbl», «Knerounbii uukn», «Pemmukanus JHK», «Mwurtoz», «Meios», «lIpsmoe u HenmpsiMoe pa3BUTHEY,
«I"ameToreHes3 y MIIEKONIMTAIONINX U YEJIOBEKa», « OCHOBHBIE CTaAUU OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPaThI «CriepmaTo3ou sl MJICKOTIATAIOILIET O, «SlitnekneTka
MJIEKOMUTAIOWIET0», «KapHOKNMHE3 B KIIETKaX KOPEIKa JIyKa», MAarHUTHAsI MOJIEb-alIUINKalus «JleieHue KIeTK», MOAEIb
JIHK, monenp meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JIabopatopHas padota Ne 3. «HaOnroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JIabopatopHas padota Ne 4. «M3yueHne cTpoeHHsI MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpeameT u 3amauu reneTuku. Mictopust pa3Butus reHeTUKU. Posib IUTOIOTHU ¥ SMOPHOJIOTUH B CTAHOBJICHUH TCHE THKHU.
Bkrnag poccuiickux u  3apyO€KHBIX YUE€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKH (TMOPHI0IOTHYECKUH,
IIUTOTEHETUYECKUHN, MOJEKYIsIpHO-TeHeTHYeckuil). (OCHOBHBIE TEHETHYECKHE TOHATUS. ['eHeTHYeckas CHUMBOJIMKA,
UCIIOJb3yeMasi B CXeMaX CKPEIIMBaHUM.



3aKOHOMEPHOCTH HACJEAOBaHUS MPU3HAKOB, YCTaHOBIEHHBIE . Menmenem. MoHOTHOpHUIHOE CKpelMBaHue. 3aKOH
eaMHO-00pa3usi THOPUIOB TEPBOTO TMOKONCHHS. [IpaBmino momMuHUpOBaHHWSA. 3aKOH pacIICIUICHUS MPU3HAKOB. [ wmoresa
YUCTOTHI raMeT. [1oJTHOE M HEMOTHOE TOMHUHUPOBAHUE.

JuruOpuaHoe CKpelmuBaHUEe. 3aKOH HE3aBUCUMOTO HACJECJAOBAHMS MPHU3HAKOB. llUTOreHeTHyeckue OCHOBBI
TUTHOPUIHOTO CKpPEIIMBAaHMS. AHAIM3HUpYIONIee CKpermBaHue. Vcnonb30BaHWe aHATWM3HPYIONIETO CKPENIUBAHUS IS
ONpENEIeHHUs TEHOTUIIA OCOOU.

CuerieHHOe HacjienoBaHue npusHakoB. PaGota T. Moprana mo ciremieHHOMY HaclieJoBaHMIO T'eHOB. Hapymienue
CLICIUICHUS T€HOB B PE3yJIbTaT€ KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHs HACIIEICTBEHHOCTH. | €HeTUUeCKHUE KapPTHI.

I'enetnka mnona. XpOMOCOMHOE OIpEAENEHUE TMOJa. AYTOCOMBI W TIOJIOBBIE XPOMOCOMBI. l'OMOraMeTHble H
reTeporaMeTHbie opranu3mel. HacienoBanne npu3HaKkoB, CUETUIEHHBIX C TIOJIOM.

N3MeHunBOCTh. BUABI M3MEHUMBOCTU: HEHACIIEACTBEHHAs W HACIEICTBEHHas. Poyib Ccpeapl B HEHACIEICTBEHHOU
M3MEHYMBOCTU. XapaKTEPUCTHKA MOJIU(PUKAIMOHHON M3MEHYMBOCTH. BapuaninoHHuslil psijg U BapuanmonHas kpusas. Hopma
peakuuu Tnpu3Haka. KoinyecTBeHHbIE M KAaueCTBEHHbIC MPU3HAKU W MX HopMa peakuuu. CocTBa MOAMGPUKAIIMOHHON
W3MEHYMBOCTH.

HacnencrBennas, win reHOTUIIMYECKasi, U3MEHUMBOCTh. KoMOMHaTHBHAS U3MEHUHUBOCThH. Mei03 1 MOJIOBOM Mpoliecc —
OCHOBa KOMOMHATUBHOW M3MEHYMBOCTH. MyTalimoHHasi M3MEHUYMBOCTh. Kitlaccudukanus MyTanuid: TeHHbIE, XPOMOCOMHBIE,
reHoMmHble. YacToTa U mpuyuHbl MyTanuil. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
n3MeHunBoctu H. M. BaBunosa.

BuesnepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuotun yenoBexka. OCHOBHBIE METOJIbl T€HETHKH YEJIOBEKA: T€HEAJTOTHYECKUM, OJM3HEIOBBIM,
[IUTOTCHETUYECKHM, OMOXUMUYECKUNA, MOJIEKYIIsIpHO-TeHeTHYecKnid. COBpeMEHHOE Ompe/eieHIe TeHOTUITA: TTOJITHOTEHOMHOE
CEKBEHHPOBAHKE, TCHOTHIIMPOBaHUE, B TOM umcie ¢ rnomoiisto IT[P-ananu3a. HacnencTBeHHble 3a00iieBaHUS YEIIOBEKA:
reHHble 0oJie3HHU, OOJIE3HM C HACIEICTBEHHON MPeapacioiodKEHHOCThIO, XPOMOCOMHBIC Ooje3Hu. ComaTHdeckue u
reHepaTuBHbIe MyTaluu. CTBOJIOBBIC KJIETKU. [[pHHIMIBI 310pOBOTO 00pasa KU3HU, AUATHOCTUKU, TPOPUIAKTUKU U JICUEHUS



reHeTUYeCKux Oone3Heil. MeanKko-reHeTHuecKoe KOHCYIbTUPOBaHUE. 3HAU€HNE MEUIIMHCKON T€HETUKH B TPEAOTBPAIICHUN
Y JICUCHUH F€HETUYECKUX 3a00JIEBAHHI YEIOBEKA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YetBepukos, H. B. Tumodeen-Pecorckuii, H. 1. Bapuos.

TabGmup! u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €T0 IIUTOT€HETHYEeCKash OCHOBa», «3aKOH PACIICIIJICHHUS U €ro
[UTOTEHETHYECKass OCHOBa», «3aKOH YHCTOTHI ramer», «Jurubpumnoe ckpemuBanue», «Lluromornyeckne OCHOBBI
AUTUOPUTHOTO CKpeluBaHus», «Mehos3y, «B3aumoneicTBue amnenbHBIX TeHOB», «l'eHeTudeckre KapThl pPacTeHUH,
KUBOTHBIX M 4YeJOBEKa», «l'€eHeTHkKa moya», «3aKOHOMEPHOCTH HACIEIOBAHMS, CIEIUIEHHOTO C MOJom», «KapuoTurbl
YeJIoBeKa U KUBOTHBIX», «Bumbl usmeHunBoctny», «MoaudukalmoHHas U3MEHUYUBOCThY, «HacnenoBanue pesyc-hakTopay,
«I"eneTuka rpynn KpoBu», « MyTaliMiOHHas: U3MEHYUBOCTDY.

O6opynoBanue: Moenu-anIuIMKauuu « MoHOruOpUIHOE CKpelMBanuey, «Hemonnoe noMmunupoBanuey, «lurudpugHoe
ckpeniuBanuey, «llepekpéct XxpoMocom», MUKPOCKOIT U MUKporipernapaT «JIpo3odunay (Hopma, MmyTanuu GOpMbl KPUIHEB U
OKpacku Tena), repoapuii «I['opox moceBHOY.

JlaGopaTopHblie 1 NpaKTHYeCKUe padoThI:

JIabopatopHas padota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPUAHOTO U IUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(pUIIbl HA
TOTOBBIX MUKPOIpEnapaTaxj».

Jlabopatopnast pabora Ne 6. «3ydyenne monudukaliMOHHOW M3MEHYUBOCTH, MOCTPOCHHE BApHAIIMOHHOTO psifa U
BapUALIMOHHOU KPUBON».

Jlaboparopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIIpENapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHue u aHaIU3 pOAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M Tpolecc. 3apoxAeHue celekuuu U noMectukanus. Yuenue H. WM. BaBunoBa o menTpax
MIPOUCXOXKICHUSI U MHOTO00pa3usi KyJIbTYpHBIX pacTeHui. LIeHTphl mpoucxoxaeHrs JOMalIHuX KUBOTHBIX. CopT, mopoza,
ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCoBBIM U MHIUBUAYATbHBIM OTOOPHI B CEIEKIIMU PACTEeHUI U )KMBOTHBIX. OIleHKa
sKcTepbepa. bimskopocTBeHHOE CKpenuBanue — uHOpuauHT. Yucras nuans. CKpenBaHue YUCThIX TUHUHN. ['eTepo3uc, wim



rubpuHas cuna. HepoactBennoe ckpemmBanue — ayropuauar. Otnanénnas rudpuanszanus u e€ ycnexu. VckyccTBeHHBII
MYTareHe3 v MOJIy4YCHUE MOJIUTLION0B. [JOCTHIKEHUS CENEKIIMN PACTEHUI, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpacib MPOU3BOACTBA. ['e€HHAs HWHXeHepHus. JTtanbl co3nanus pekoMmOuHantHOM JIHK wu
TPAHCTE€HHBIX OpraHu3MoB. Kiietounas unxkeHepusa. Kierounble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMU.
KiioHnpoBanue BBICOKOMTPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPTaHM3MOB. JKOJIOTHYECKHUE U dTHYECKHe mpodiemMbl. MO
— TEHETHYECKH MOIU(DUITMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauuu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuubl u cxeMbl: kapTa «L{eHTpbl MPOUCXOXKICHUS U MHOTO0Opa3us KyJIbTYPHBIX pacTeHuin», «[lopoasl mromanHmx
KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OtnanéHHas rulOpuausaius», «Pabotel akagemuka M. ®. MBaHoBay,
«lTonmumnonaus», «O0BEKTH OMOTEXHOJTOTUNY, «KiIeTOUHbIE KYJIbTYpPHl U KJIOHUPOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MYJSDKM ITUIOJJOB W KOPHEIIONOB JUKUX (OPM U KYyJbTYpHBIX COPTOB pAacTeHMid, repOapuii
«CenbCKOX035IMCTBEHHBIE PACTCHUSY.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Oxckypeust «OCHOBHbIE METOJbl U JOCTHXKEHHSI CEJICKIIMM PACTCHUN W JKUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIMIO,
MJIEMEHHYIO0 (DepMy, COPTOMCIIBITATENLHBIN YYACTOK, B TETUNIMYHOE XO3SIHCTBO, JIA0OPATOPHIO arpOyHUBEPCUTETA WIIH HAYYHOTO

LIEHTPA)».



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 BMOJIOI' HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA30BAHUS (BA3OBBI YPOBEHD)

OcBoenue ydeOHOro mpenMera «buonorus» Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs JODKHO OOECIICYHUTH
JTOCTHKCHHE CIICIYIONINX 00yJalOMUMUCS JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI MO OMOJIOTUM OCHOBHOTO OOIIEro 00pa3oBaHUsl JTOJDKHBI OTpaXkaTh
TOTOBHOCTh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAlUA M paCIIMpPEHUE OIbITa
JNEATEIbHOCTH Ha €€ OCHOBE U B ITPOLIECCE PEATN3AIMYA OCHOBHBIX HAITPABIICHUI BOCIIUTATEILHON JIESITETbHOCTH, B TOM YHUCIIE
B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM JIESITEIbHOCTH IIPU BBIIIOJIHEHUN UCCIIEAOBAHUM U IIPOEKTOB, CTPEMIIEHUE K
B3aMMOIIOHUMAHHUIO U B3aMMOITIOMOIIIH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

OTHOIIIEHUE K OMOJIOTUM KaK K BaXKHOM COCTABJISIONICH KyIbTYpbl, TOPJOCTH 32 BKJIAJl POCCUUCKUX M COBETCKUX YUEHBIX
B Pa3BUTHE MUPOBOI OMOJIOTUYECKON HAYKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

TOTOBHOCTbH OLIEHUBATH MOBEICHUE U MTOCTYIIKU C MIO3ULIMU HPABCTBEHHBIX HOPM U HOPM 3KOJOTHYECKOU KYJIbTYPHI;

MMOHMMAaHUE 3HAYUMOCTH HPABCTBEHHOTO acIleKTa JACsTeIbHOCTH YeJI0BeKa B MEUIIMHE U OUOJIOTUH;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

MMOHUMAaHUE POJIM OUOJIOTUH B (HOPMUPOBAHUH ICTETUUECKON KYIbTYPhI TUYHOCTH;

5) pu3nyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U SMOLUMOHAJBLHOIO 0JIATOIOJIYYHS:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JIOPOBBIO M YCTAaHOBKAa Ha 3J0pPOBbI 00pa3 >KU3HU (30POBOE MHUTAHUE,
COOJIFOZICHUE TUTUCHUYECKUX MPaBUI U HOPM, COAlaHCUPOBAHHBIM PEXUM 3aHATUN M OTIbIXa, peryispHas dundeckas
aKTUBHOCTb);



OCO3HAHME MOCJIEACTBUN U HENPUITUE BPEIHBIX NPUBbIYEK (YHOTpeOJIECHHUE AIKOrojsl, HAPKOTUKOB, KYPEHUE) U MHBIX
dbopm Bpena 11t PU3NIECKOTO U ICUXHUIECKOTO 37I0POBBS;

coOJro/IeHre TTpaBuil 0€30MaCHOCTH, B TOM YUCJIE HABBIKM O€30MaCHOTO MOBEICHUS B IPUPOIHOM CPelIE;

c(hOpMHUPOBAHHOCTD HaBbIKa pe(IIEKCUHU, YIIPABIEHUE COOCTBEHHBIM 3MOIMOHATBHBIM COCTOSIHUEM;

6) TPy10BOr0 BOCIIMTAHMS:

AKTUBHOE y4acCTHE B PEIICHUU MPAKTUYECKUX 3ajlay (B paMKaxX CeMbU, 00pa30BaTEIbHON OpraHu3allii, HACEJIECHHOTO
MyHKTa, Kpas) OHMOJIOTMYECKOW W JKOJIOTMYECKOW HAMPaBJICHHOCTH, WHTEPEC K MPAKTUYECKOMY H3YYCHHUIO Mpodeccui,
CBSI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHMS:

OpUEHTAIMs Ha PUMEHEHNE OMOJIOTHYECKUX 3HAHUM MPU PEIICHUH 3a7a4 B 00JIACTU OKPYKAIOIIEH Cpeibl;

OCO3HAHUE FKOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelIeHus;

TOTOBHOCTH K YYaCTHIO B IPAKTUUECKOMN ACSATEIbHOCTH SKOJIOTHUYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

OpHEHTAllMd Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTABJICHUNA OO0 OCHOBHBIX OMOJOTUYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBSI3SIX YEJIOBEKA C TPUPOJHON U COLUAIBHOM CPEIION;

MMOHMMAaHUE POJIU OMOJIOTHYECKON HayKH B (HOPMUPOBAHUM HAYYHOT'O MUPOBO33PEHHUS;

pa3BUTHE HAYYHOH JTI0O003HATETLHOCTH, MHTEpECa K OMOJIOTMYECKON HayKe, HABBIKOB UCCIIEI0BATEILCKON IEATeTbHOCTH;

9) aganTanuu 00y4auerocsi K M3MEeHAKIIMMCS YCJI0BHAM COIUAJIbHON U PUPOJTHOH CPeabl:

aJIeKBaTHas OLICHKA U3MEHSIIOLIUXCS YCIOBUM;

MPUHATHE pelieHus (MHAUBUIYaIbHOE, B TPYIINE) B U3MEHSIOIMIMXCS YCIOBUSX HA OCHOBAaHUM aHaM3a OMOJI0THYECKOM
uHpopmanuu;

TJIAHUPOBAHKE JICHCTBUI B HOBOW CUTYaIlMHM HA OCHOBAHWUHW 3HAHUM OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

METAINPEAMETHBIE PE3YJIBTATHI



MertanpeamMeTHbIE pe3yIbTaThl OCBOCHHUSI IPOTPAMMBI 110 OMOJIOTHH OCHOBHOTO 00I1IeT0 00pa30BaHusl, TOHKHBI OTPAKATh
OBJIaJICHUE CIEAYIONMMH YHUBEPCAIbHBIMU YU€OHBIMU JICUCTBUSMMU:

Ilo3naBaTe/ibHBIE YHuBEpPCaJIbHbIC y‘leﬁHLIe I[eﬁCTBHﬂ

1) 6a30Bble JIOrHYEeCKHE TeHCTBHUA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbBIE IPU3HAKH OMOJIOTHYECKUX OOBEKTOB (SIBJICHUM);

YCTaHaBJIMBATh CYIIIECTBEHHBIN MPU3HAK KJacCU(pUKAIUU OUOJIOTUUECKUX OOBEKTOB (SBJICHUH, TPOIIECCOB), OCHOBAHMS
7151 0000IIEHUS U CPAaBHEHUS, KPUTEPUH IIPOBOJIUMOTO aHAIU3A,

C YYETOM MPEAJIOKEHHOW OMOJOTUYECKON 3aJ]auMl BBISBIATh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS] B PACCMaTPUBAEMBIX
(dakTax 1 HAOMIOACHUSIX, TIpEIaraTh KPUTEPUH JIJIS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

BBIABJIATH Ae(DUIINTH UH(POPMAIUHU, JAHHBIX, HEOOXOAUMBIX /ISl PEIICHUS TOCTABJICHHOM 3a/1auu;

BBIABJISITh IPUYMHHO-CJICJICTBEHHBIC CBSI3U MPU M3YYEHUU OMOJIOTHYECKUX SBICHUM U MPOLIECCOB, JI€NAaTh BBIBOJBI C
HCIIOJIb30BAaHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUCHHUI M0 aHAJIOTUH, (POPMYJIUPOBATH TUIIOTE3bI
0 B3aMOCBSI3SIX;

CaMOCTOSTENILHO BBIOMpaTh CIOCO0 pelieHus yd4eOHOM OMOJIOrHMYecKoi 3ajayu (CpaBHUBATh HECKOJIHKO BapHAHTOB
pelieHus, BBIOUpaTh Hanbosee MOAXOAIIUNA ¢ YIETOM CaMOCTOSITEILHO BhIACICHHBIX KPUTEPUER).

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS,

(bopMyIUpPOBaTh BOMPOCHI, PUKCUPYIOIINE PAa3phIB MEXK/Yy PEATbHBIM U KEJIaTebHBIM COCTOSSHUEM CHUTYallud, 00bEKTa,
1 CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE U IAHHOE;

(hopMUpOBATh TUIIOTE3Y 00 UICTUHHOCTU COOCTBEHHBIX CYXJACHUHN, apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTL IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HaOJIOJICHUE, HECJIOKHBIH OMOJIOTMYECKUM SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEOBAHUE 10 YCTAHOBJIEHHUIO OCOOCHHOCTEN OMOJIOTHYECKOTO O0BeKTa (Tpoliecca) M3ydeHusl, MPUINHHO-
CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN OMOJIOTUUECKIX 00BEKTOB MEXKITY COOOM;

OIICHUBATh HA TPUMEHUMOCTh U JIOCTOBEPHOCTHh HMH(GOPMAIIUIO, OJYYEHHYIO B XOJI€ HAOIIOICHUS ¥ DKCIIEPUMEHTA;



CaMOCTOSITENILHO (hOPMYIUPOBATH OOOOIIEHHS M BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOCHUS, SKCIIEPUMEHTA,
BJIQ/IETh MHCTPYMEHTAMH OIICHKHU JOCTOBEPHOCTHU MOTyUYEHHBIX BBIBOJOB U 0000IIIEHUH;

IPOTHO3MPOBATH BO3MOXKHOE JajIbHElIIee pa3BUTHE OMOJIOTMYECKUX MPOIIECCOB U UX MOCIEACTBUS B aHAJIOTHYHBIX UITH
CXOJIHBIX CUTYallUsIX, @ TAK)KE BBIIBUTATH MPEATIOIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTAX.

3) paGora ¢ nHpopmanuei:

MPUMEHSTh Pa3JIMYHbIE METO/bI, MHCTPYMEHTBI U 3aIllpOChl IPU MOUCKE M 0TOOpe Ouosornyeckoil nHpopMaluuu Uiu
JaHHBIX U3 UCTOUYHUKOB C YYETOM MPEJIOKEHHON yueOHON OMOIOTHUECKOH 3a1a4u;

BbIOHMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH OMOIOIMUECKYI0 HH()OPMALIMIO Pa3IMYHBIX BUI0B
U (GopM IpeCTaBICHNUS;

HAXOJUTh CXOJHBIC apTyMEHTHI (IIOJTBEPKIAIONINE UM OMPOBEPTaAIONINE OAHY U Ty K€ HJICI0, BEPCHUIO) B PA3IUYHBIX
WH(GOPMAIIMOHHBIX UCTOUYHUKAX;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBHYIO (pOpMY IpencTaBieHUs] THPOPMAMU U WILTIOCTPUPOBATH PEIIaeMble 3aaun
HECJIOKHBIMU CXEMaMHU, IMarpaMMaMu, HHOU rpauKoi 1 X KOMOWHALUSAMU;

OLICHMBATh HAAEKHOCTb OHOJIOTMYECKOM HH(GOpPMALMM 1O KPUTEPUSM, MPEIJIOKEHHBIM YUUTENEM  WJIH
chOpMyIIMPOBAHHBIM CAMOCTOSITENHHO;

3allOMUHATh U CUCTEMATH3UPOBATH OMOIOTMUECKYI0 HH(OPMAIIHIO.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIC JeHCTBUSA

1) o6menue:

BOCIPUHUMATh U (POPMYIUPOBATH CYXKICHHUSA, BBIPAKAaTh SMOIMH B MPOIECCE BBIMOIHEHUS MPAKTUYECKUX U
J1a00paTOPHBIX padoT;

BBIpaXXaTh ce0s (CBOIO TOUKY 3pPEHHMSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJlbHbIE CpPEACTBa OOIIEHHWS, MOHMMATh 3HAYEHUE COLMAIbHBIX 3HAKOB, 3HATh U PaCIO3HABATh
MPEINOCHUIKY KOH(PJIUKTHBIX CUTYallMi U CMSTYaTh KOH(JIMKTHI, BECTH IIEPETOBOPHI;



MOHUMATh HAMEPEHUS [PYTUX, TPOSBIATh YBAKUTEIHLHOE OTHOIIEHWE K COOECENHWKY W B KOPPEKTHOU (opme
(bopMyIUPOBaTh CBOM BO3PAKCHHUS,

B X0JI€ AMaJiora v (WJIn) TUCKYCCHUH 33]]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIaeMOil OMOJIOTUYECKON TEMbI U BBICKA3bIBATh
UJieH, HalleJICHHbIE HAa pellieHrue OMOJIOTHYECKOH 3ajauM U MOIepKaHue 0J1arokenaTeIbHOCTA O0IIEeHNUS;

COTIOCTaBIIATh CBOM CYXKICHHSI C CYKICHHSIMHU JIPYTHX yYaCTHUKOB JHanora, oOHapy>KWBaTh Pa3iUdhe U CXOJCTBO
MO3UILINI;

MyOJUYHO TIPEICTABIIATH PE3YJIBTATHI BBIMOIHEHHOTO OMOJIOTHYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIEAOBAHMS, TPOCKTA);

CaMOCTOSTENIbHO BBIOMpaTh (POpMaAT BBICTYIUICHHS C y4€TOM 3a7ad MPE3CHTAllUU U OCOOCHHOCTEW ayJUTOpUU U B
COOTBETCTBHM C HUM COCTAaBIIATh YCTHBIE U MUCbMEHHBIE TEKCThI C HCII0JIb30BAHUEM WJLTFOCTPATUBHBIX MAaTEpPUAJIOB.

2) coBMeCTHAas 1eITeJIbHOCTh:

MMOHMMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIAHOW M WHAUBHUIYAJbHONW pabOThl MPU PEUICHUH KOHKPETHOM
Ounosoruyeckor npoodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYMIIOBBIX (DOPM B3aUMOJEHCTBUS TIPU PEIICHUU
MTOCTaBJICHHOM y4eOHOM 3a/1auu;

MIPUHUMATh LEJIb COBMECTHOM JIESITENBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS MO €€ JOCTHXKEHUIO: PACTIPEIECIATh POJIH,
JIOTOBApUBATHCS, OOCYXKIATh MPOILIECC U PE3yJbTaT COBMECTHOM pabOThl, yMETh 0000IIaTh MHEHUSI HECKOJbKUX JIIOJICH,
MPOSIBJIATh TOTOBHOCTh PYKOBOJIUTD, BBINOIHATH MOPYUYCHUS, TOAUUHATHCS,

MJIAHUPOBATH OPTaHU3AIUI0 COBMECTHON pa0OThI, OMPEEISATh CBOIO POJIb (C YYETOM MPEANOUTCHUN U BO3MOXKHOCTEH
BCEX YYAaCTHHMKOB B3aUMOJICUCTBUS), pACIPEACISITh 3aJ]a4l MEXIy WICHAMH KOMaHbl, Y94aCTBOBaTh B I'PYIIIOBLIX (opMax
paboThl (00CYyKaeHUsl, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U UHBIE);

BBITIOJIHATh CBOIO YacTh paOOThI, TOCTUTaTh KAYECTBEHHOTO pe3yJbTara Mo CBOEMY HAIPaBJICHUIO U KOOPJIUHUPOBATH
CBOU JIEUCTBUS C JPYTUMH YJI€HAMH KOMaH/IbI;

OIICHMBATh KA4YECTBO CBOEr0 BKJIAJMa B OOMIMH MPOAYKT TO KPUTEPHUSAM, CAMOCTOSATEIHHO CHOPMYIHPOBAHHBIM
Y4YaCTHUKaMU B3aWMOJICUCTBUSA, CPaBHUBATH PE3yJbTaThl C HMCXOJHOW 3aJayell M BKJAJ KaXJIOro 4JieHa KOMAaH/bl B
JTOCTUKEHUE Pe3yJbTaTOB, Pa3feisaTh chepy OTBETCTBEHHOCTH M IMPOSBIATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA Mepe]]
IPYNION;



OBJIAJIETh CHUCTEMOM YHHUBEpPCATbHBIX KOMMYHHKAaTHUBHBIX JEWCTBUN, KOTOpas oOecredynBaeT CHOPMUPOBAHHOCTD
COLIMAJIBHBIX HABBIKOB M 3MOLIMOHAIBHOTO HHTEIJIEKTa 00YYatOIUXCSl.

PerJIHTI/IBHLle YHuBEpPCAJIbHbLIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusanus:

BBISIBJISITH ITPOOJIEMBI JJIsl PELICHUS B )KU3HEHHBIX M YYECOHBIX CUTYalUsIX, UCIIOJIb3YsI OUOJIOTHYEeCKUE 3HAHMUS;

OPHEHTHUPOBATLCSA B PA3IMYHBIX IMOAXOAAX MPUHATHS peUIeHUN (MHANBUAYaTbHOE, NMPHUHATHE PEIICHHS B TPYIIIIE,
MPUHATUE PELICHUN TPyIoi);

CaMOCTOSTENIbHO COCTaBJISATh aJTOPUTM pelIeHUs 3adaud (WM €ro 4acTh), BbIOMpaTh CIOCO0 pelieHus y4deOHOM
OMOJIOTUYECKON 3a7]auil ¢ YUETOM MMEIOIIUXCSl PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH IpeiaraeMbie
BAPUAHTHI PELLICHU;

COCTaBJISITh TUTAH JEUCTBHUH (TUTaH peaau3alid HAMEUYCHHOTO aJlfOPUTMA PEIICHUS), KOPPEKTHPOBATH MPEIIOKCHHBINA
QJIITOPUTM C YIETOM TOTYUICHHS] HOBBIX OMOJIOTHYECKUX 3HAHUHN 00 H3ydyaeMOM OHOJIOTHYECKOM OOBEKTE;

JieaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a pElICHUE.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIIUH U PEIICKCHH,

JaBaTh OIICHKY CUTYAIlUH U TIPeJIaraTh TUIaH e€ N3MCHEHUS;

YUYUTHIBATh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEHICHUH Y4EOHOU OMOJIOT MueCKOn
3aJlauu, aIaNTUPOBATH PEIICHUE K MEHSIOIUMCS 00CTOATEIbCTBAM;

OOBSCHATh TPUUMHBI JOCTWKEHUS (HEIOCTH)KCHHS) PE3yJbTATOB NEATCILHOCTH, JaBaTh OICHKY MPUOOPETEHHOMY
OTIBITY, YMETh HaXOIUTh MTO3UTUBHOE B ITPOU3OIICIICH CUTYaIINN;

BHOCHUTh KOPPEKTHBBI B JICITCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MCHUBIIUXCS CHUTyaIlud, YCTAaHOBJICHHBIX
OMUOOK, BO3HUKIIIHNX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YyJIbTaTa IEJIH U YCIOBUSIM;

pasnuyaTh, Ha3bIBaTh U YIIPABJIATH COOCTBEHHBIMH SMOITUSIMH U SMOIUSMHU JPYTHX;



BBISIBJIATh U @HAJIM3UPOBATH IPUYUHBI 3MOLIHIA;

CTaBUTH €051 HA MECTO JIPYroro 4ey0BeKa, IOHUMATh MOTUBbI U HAMEPEHHUS IPYroro;

PEryJIupoBaTh CIOocO0 BHIPAKEHUS IMOLIUMA.

IIpunsitue ceds1 m APyrux

OCO3HAaHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €0 MHEHUIO;

MIPU3HABATh CBOE MPABO Ha OLIMOKY M TAKOE K€ MPaBO APYToro;

OTKPBITOCTH ce0e U IPYTUM;

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOM YHUBEPCAJIBHBIX YYEOHBIX PETYJIATUBHBIX JEHCTBUH, KoTOopas oOecreduBacT (pOpMHUpPOBAHUE
CMBICJIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS MMO3HIIMS JIMYHOCTH), ¥ )KM3HEHHBIX HAaBBIKOB JIMYHOCTH (yIpaBieHHUs cOOO0H,
CaMOJIMCLMIUIMHBI, YCTOMYHBOTO TTOBEICHHUS ).

HHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNbTATHl OCBOCHUS MPOrPaMMBbI IO OMOJIOTHH K KOHITY OOyUeHUs 6 5 Kiacce:

XapaKTepHU30BaTh OMOJIOTHIO KaK HAYKY O KHMBOM MPUPOJIe, Ha3bIBaTh MPU3HAKU KUBOTO, CPABHUBATH OOBEKTHI JKUBOW U
HEKUBOW MPUPOBI;

MEePEUYUCTISATh MCTOYHUKHA OWOJIOTMYECKUX 3HAHWUM, XapakTEepU30BaTh 3HAYEHUWE OWOJOTMYECKUX 3HAHUM JIs
COBPEMEHHOT0 ueJioBeKa, mpodeccu, cBsizanHbie ¢ Ouomoruei (4—5 npodeccuii);

MIPUBOJUTH MIPUMEPHI BKIIaga poccuiickux (B ToM uucie B. Y. Bepuanckuii, A. JI. UmxkeBckuii) u 3apyOekHBIX (B TOM
gyucie Apucrotenb, Teodpact, [ unmokpar) yu€HbIX B pa3BUTHE OMOJIOTHH,

MMETh MIPEACTABICHUE O BaXKHEHUIITUX OMOJIOTHYECKHUX MPOIIeCcCaxX U SIBICHUSX: MUTAHUE, IbIXaHUE, TPAHCIIOPT BEIIECTB,
pa3ipaXXuMOCTh, POCT, Pa3BUTHE, JBUKEHUE, PA3MHOKEHHE;

MPUMEHSTH OMOJIOTUYECKUE TEPMUHBI ¥ IOHSTHS (B TOM YHUCJIE: )KUBBIC TEJIa, OMOJIOTHS, IKOJIOTHS, IIUTOJIOTHSI, aHATOMHSI,
¢dusmosorus, OMOJIOTHYECKasi CUCTeMAaTHKa, KJIETKa, TKaHb, OpraH, CUCTeMa OpraHOB, OPTaHU3M, BUPYC, IBHKCHUE, TUTAHUE,



dboTocuHTE3, AbBIXaHWE, BBIJCICHUE, PAa3APaXXKUMOCTh, POCT, PA3MHOKEHHE, pPAa3BUTHE, cpela OOWTaHUs, HPUPOTHOE
CO00IIIECTBO, UCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUU C MTOCTABJICHHOW 3a7]a4e€il U1 B KOHTEKCTE;

pasnuyaTh 0 BHEIIHEMY BUAY (M300pakeHHsIM), CXEMaM U ONKUCAHUSIM JIOSIIEPHBIC U SIZICPHBIE OPTaHU3MBbl, Pa3IUYHbIC
OMOJIOTUYECKHUE OOBEKTHI: PACTEHUS, )KUBOTHBIX, TPUOBI, TUIIANHUKH, OaKTEpUH, MPUPOIHBIE U UICKYCCTBEHHBIE COOOIIECTRA,
B3aMMOCBSI3M OPTaHU3MOB B IPUPOJTHOM M UCKYCCTBEHHOM COOOIIECTBAX, MpeIcTaBuTeNel (Propsl U payHbl IPUPOTHBIX 30H
3emuu, nanAmadTel IPUPOIHBIC U KYJIbTYPHBIE;

MIPOBOJIUTH OINKCAaHUE OpraHu3Ma (PacTeHUs, )KUBOTHOTO) IO 33a/laHHOMY IUIaHy, BBIJIEIATH CYIIECTBEHHBIE MPU3HAKU
CTPOEHHUSI M IPOLECCOB KU3ZHEIEATECIBHOCTH OpPraHMW3MOB, XAapaKTEpU30BaThb OPraHMW3Mbl KakK Teja XWUBOM IPUPOJIBI,
NEPEYUCIISITh OCOOEHHOCTU PAaCTEHUH, )KUBOTHBIX, TPUOOB, TUIIAHHUKOB, OAKTEpUI U BUPYCOB;

pacKpbIBaTh MOHATHE O cpesie 0OuTaHus (BOAHON, HA3EMHO-BO3IyIIIHOM, IOYBEHHOM, BHYTPUOPTaHU3MEHHOM ), YCIOBHSIX
cpeabl 0OUTaHus,

NPUBOJUTH TMPUMEPHI, XaPaKTEPU3YIOIIME MPUCIIOCOOIEHHOCTh OPIraHW3MOB K Cpele OOUTaHUs, B3aUMOCBSI3U
OpPraHHU3MOB B COOOIIECTBAX;

BBIJICIISATh OTJIMYUTENIbHbBIE IPU3HAKHU PUPOAHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMEHTUpPOBAaTh OCHOBHBIE IpaBWja IMOBEJICHUSA 4YeJIOBEKa B MPUPOJE U OOBSICHATH 3HAUEHHE MPUPOJOOXPAHHOU
JEeSATEeIbHOCTH YEI0BEKa, aHAIU3UPOBATh II100aJbHbIE 3KOJOTHYECKUE MPOOIJIEMBI;

pacKpbIBaTh POJiIb OMOJIOTUU B IPAKTUUECKOMN EATETbHOCTH YEJIOBEKa,;

J€MOHCTPUPOBaTh Ha KOHKPETHBIX MpUMEpax CBsA3b 3HAHUM OWOJIOTMHM CO 3HAHUSAMH II0 MaTeMaTHUKe, MPEJAMETOB
I'YMaHUTAPHOTO IIUKJIA, Pa3IMYHBIMU BUJAMU UCKYCCTBA;

BBIMIOJIHSATH MPAKTHYECKUE padOThl (MOMCK WH(MOpPMAIMU C MCIHOJb30BAHUEM PA3NMYHBIX HCTOYHUKOB, OMHCAHHE
opraHu3Ma I0 3aIaHHOMY TUIaHY) U JJabopaTopHbie paboThl (paboTa ¢ MUKPOCKOIIOM, 3HAKOMCTBO C Pa3IUYHBIMU CITIOCOOaAMU
M3MEPEHUS U CPAaBHEHUS JKUBBIX OOBEKTOB);

NPUMEHATh METObl Ouosornu (HaOMIoAeHHE, OMHCaHMe, KiIaccuUKalMs, U3MEpPEHHE, SKCIIEPUMEHT): MPOBOIUTH
HaOIOACHUS 32 OpraHU3MaMHM, OINUCHIBATH OHMOJOTMYECKUE OOBEKTHI, MPOLECChl U SBJICHHUS, BBINOIHATH OMOJIOTMYECKHI
PUCYHOK U U3MEpPEHUE OUOJIOTUUECKUX OOBEKTOB;



BJa/IeTh npuémMamu paboThl C JYNMOM, CBETOBBIM M IIU(PPOBBIM MUKPOCKOIIAMHU MPH PACCMATPUBAHUN OMOJIOTHYECKUX
0OBEKTOB;

co0nroaTh mpaBuia 0€30IacHOrO Tpyla MpU padboTe ¢ Y4eOHBIM U JIaOOpaTOPHBIM OOOpYIOBAaHUEM, XMMHUYECKOM
[IOCYZIO¥ B COOTBETCTBUH C MHCTPYKLUSIMHU Ha YPOKE, BO BHEYPOUHOU JEATEIBHOCTH;

UCIIOJIb30BaTh TPH BBIMOJHEHUU Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJAPHYIO JIMTEpAaTypy MO OWOJIOTHH, CIPABOYHBIC
Marepuaisl, pecypcsl UHTEepHETA;

CO3/1aBaTh MMCbMEHHBIEC U YCTHBIE COOOIICHUS, UCTIONB3Ys MOHATUHHBIN anmnapar ©3y4aeMoro pasjeia OuoJoruu.

[IpenMeTHbIE pe3yabTaThl OCBOCHUS MIPOrPaMMBbI 110 OMOJIOTMH K KOHILY 00y4YeHUs 6 6 Knacce:

XapakTepu30BaTh OOTAHUKY KaK OMOJIOTMUYECKYIO HayKy, €€ pa3ieNbl U CBSI3U C IPYTUMU HAyKaMU U TEXHUKOM;

MPUBOAMUTH MpUMEpPHI BKiIana poccuiickux (B Tom umcine B. B. JlokyuaeB, K. A. Tumupszes, C. I'. HaBamun) u
3apyOekHbIX YUEHBIX (B TOM yucie P. I'yk, M. Manbnuru) B pasBuTHE HayK O PACTEHUSX;

NPUMEHSATHh OMOJIOTMYECKUE TEPMHUHBI U MOHATHSA (B TOM 4Mciie: OOTaHUKA, paCTUTEIbHAs KJIETKA, pacTUTEIbHAs TKaHb,
OpraHbl pacTeHUM, CUCTEMA OPraHOB PACTEHUS: KOPEHb, MOOET MOYKa, JUCT, BUIOM3MEHEHHBIE OPraHbl, LIBETOK, IJIOJ, CeMH,
pacTUTENbHBIA OpraHu3M, MHUHEpaIbHOE MHTaHUE, (POTOCHHTE3, JbIXaHHWE, pPOCT, pa3BUTHE, PA3MHOXKEHHME, KIIOH,
pa3IpaXXUMOCTh) B COOTBETCTBUU C NIOCTABIICHHOM 33a/1a4eil 1 B KOHTEKCTE;

OMKCHIBATH CTPOEHUE M >KU3HEHACATEIBHOCTh PACTUTEIBHOTO OpraHu3Ma (Ha MpUMEpe MHOKPBITOCEMEHHBIX WM
I[BETKOBBIX): MOTJIOLIEHUE BOJIbI 1 MUHEPAIbHOE MUTaHKUE, (POTOCUHTE3, JbIXaHUE, TPAHCIIOPT BEIIECTB, POCT, Pa3MHOKEHUE,
pa3BUTHUE, CBSI3b CTPOEHUS BEI€TaTUBHBIX U T€HEPATUBHBIX OPraHOB PACTEHUM ¢ UX PyHKUIUAMU;

paznuyaTh M OIKCHIBATH KUBbIE M IepOApHBIE SK3EMIUIAPhl PACTEHUH MO 3aJaHHOMY IUIaHY, YacTH PACTEHUU IO
M300paKEeHHSIM, CXEMaM, MOJICIIAM, MYJIsbKaM, peiabe(HbIM TabauuaMm;

XapaKTepU30BaTh MPU3HAKKA PACTEHUN, YPOBHU OPraHM3allMy PacTUTENBHOIO OpraHU3Ma, YacTU PACTEHMM: KIIETKH,
TKaHHW, OPTaHbl, CACTEMBbI OPTaHOB, OPTaHHU3M;

CpaBHMBATh PaCTUTEIbHbIC TKAHU U OPTraHbl PACTECHUN MEXIy COOOI;

BBITIOJIHSATH MTPAKTUYECKUE U JTAOOpaTOPHBIE paOdOThI M0 MOP(HOIOTUN U (GU3HOJIOTUN PACTEHUN, B TOM UKCIE PabOTHI C
MHUKPOCKOIIOM C MOCTOSIHHBIMHU ((PMKCHUPOBAHHBIMU) M BPEMEHHBIMU MUKpOINpEnapaTaMu, HCCIeI0BaTeIbCKUe PabOThl C
MCIIOJIb30BAaHUEM MTPUOOPOB 1 HHCTPYMEHTOB ITUGPOBOIA TabopaTopuu;



XapaKTEPU30BATh MPOIIECCHI KU3HEACITEIPHOCTH PACTEHUH: TTOTJIONICHUE BOIBI 1 MUHEPATbHOE MUTaHUE, POTOCUHTE3,
IBIXaHUe, POCT, PA3BUTHE, CIOCOOBI €CTECTBEHHOTO U HCKYCCTBEHHOTO BETETATUBHOTO PA3MHOKEHH S, CEMEHHOE PA3MHOKEHHUE
(Ha MprMepe OKPHITOCEMEHHBIX, HITU IIBETKOBBIX );

BBISIBJISITH IPUYIMHHO-CIICACTBECHHBIE CBSA3H MEXIY CTPOCHHEM U (DYHKIMAMU TKaHEH U OPTaHOB PACTEHUH, CTPOCHUEM U
KU3HEIEATCILHOCTHIO PACTCHUM;

KJIaCCU(DUITMPOBATH PACTECHUS U UX YACTH IO PA3HBIM OCHOBAHUSIM;

OOBSCHATH POJIb PACTEHUU B MPUPOJIC M KU3HHM YEJIOBEKA: 3HAYCHHE (POTOCHMHTE3a B MPUPOJC M B KU3HU YEIIOBEKA,
OMOJIOTUYECKOE M XO3SMCTBEHHOE 3HAYEHHWE BUJAOU3ZMEHEHHBIX TMOOEroB, XO3SMCTBEHHOE 3HAYEHHWE BEreTaTHUBHOTO
Pa3MHOMXKEHUS;

MIPUMEHSTH TTOJTYICHHBIC 3HAHUS IS BRIPAIIIMBAHUS U Pa3MHOKECHHS KYJIBTYPHBIX PACTCHHM;

WCITOJTH30BaTh METO/IBI OMOJIOTHH: TTPOBOIUTH HAOIOICHUS 32 PACTCHHUSIMH, ONTUCHIBATh PACTEHUS M WX YACTH, CTABHUTH
MpOCTENINe OMOJIOTUYECKHUE OTBITH U AKCIIEPUMEHTHI;

coOmro/IaTh MpaBmwiia 0€30MacHOro Tpyna npu padboTe ¢ yueOHbIM U J1abOpaTOPHBIM 00O0PYIOBAaHHUEM, XUMHUYECKOU
MOCYJI0M B COOTBETCTBUH C MHCTPYKIIUSAMH HAa YPOKE M BO BHEYPOUHOM JI€SITEIIbHOCTH;

JEMOHCTPHUPOBATh Ha KOHKPETHBIX TPHUMEpPax CBsA3b 3HAHWH OHMOJOTMH CO 3HAHUSAMHU IO MaTeMaTHWKe, reorpaduw,
TEXHOJIOTHH, TIPEAMETOB TYMaHUTAPHOTO IUKJIA, PA3THIHBIMK BUIaAMH HCKYCCTBA;

BIIAJETh IpUEMaMu pabOThI ¢ OMoIOTHYecKor nHPopMalueii: GopMyIHMpOBaTh OCHOBAHUS JIJISl U3BJICUCHUS M1 0000IICHUS
uH(pOpMaIU U3 IBYX UCTOYHUKOB, TPEOOPA30BBIBATH MH(GOPMAIINIO U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh MMMCHMEHHBIC U YCTHBIE COOOICHMS, UCTIOIB3Ys TOHATHIHHBIN ammmapaT u3y4aeMoro pasjeiia OMoJOTHH.

[IpeameTHBIC PE3yNbTaTHl OCBOCHHS MPOTPAMMBI TI0 OMOJIOTHH K KOHITY O0OyUeHUS 6 7 Kacce:.

[IpeameTHBIC pE3yNbTaThl OCBOCHHS MPOrPaMMbl MO OWOJOTHU K KOHIy OOyYEeHHS 6 8 Kiaacce: XapaKTepHU30BaTh
300JIOTHIO KaK OMOJIOTUYECKYIO HAayKYy, €€ pa3elibl U CBSI3b C IPYTUMU HAyKaMU U TEXHUKOMU;

XapaKTeprU30BaTh MPUHIIMIIBI KIaCCU(DUKAIIUU )KUBOTHBIX, BUJI KAK OCHOBHYIO CUCTEMAaTHUYECKYIO KaTErOPUI0, OCHOBHBIC
CHUCTEMATHUYECKUE TPYIIbl >KUBOTHBIX (MPOCTEHIINE, KHUIIEYHOMOJOCTHBIE, IIJIOCKUE, KPYTJble U KOJbYaThie YEPBH,
YJIEHUCTOHOTHE, MOJUTFOCKHU, XOPOBBIE);



NPUBOJUTH MpUMEpPHI BKIaga poccuiickux (B Tom uucie A. O. Kosanesckuii, K. Y. Ckpsbun) u 3apy0exHbIX (B TOM
gucie A. JleBenryk, K. KioBbe, O. ['ekkenb) yu€HbIX B pa3BUTHE HAYK O )KMBOTHBIX;

OPUMEHATh OHOJIOTMYECKUE TEPMHUHBI M TOHATHA (B TOM YHCIIE: 300JI0THsI, SKOJOTHSl JKUBOTHBIX, 3TOJIOTHS,
[aJIe0300JI0TUs, CUCTEMATHKa, LIAPCTBO, THUM, OTPsJ, CEMEHCTBO, PO, BHUJ, KMBOTHAsl KJIETKA, >KUBOTHAsl TKaHb, OpraH
’KHUBOTHOTO, CUCTEMBI OPTaHOB >KMBOTHOTO, YKHBOTHBIM OpraHu3M, MUTaHUE, JAbIXaHHE, POCT, Pa3BUTHE, KPOBOOOpAIIECHHUE,
BbIJIETICHHUE, OTIOpPa, IBIKEHUE, PA3MHOKEHUE, TAPTEHOTEHE3, pa3IpakuMOCTb, pediiekc, opransl 4yBCTB, MMOBEJCHHUE, Cpeaa
oOWTaHus, IPUPOJHOE COOOIIECTBO) B COOTBETCTBHUHM C ITOCTABIEHHOMN 331a4€il U B KOHTEKCTE;

packpbiBaTh OOILIME NPU3HAKH KUBOTHBIX, YPOBHU OpraHM3alMM >KMBOTHOI'O OpraHU3Ma: KJIETKH, TKaHU, OPraHbl,
CUCTEMBI OPTaHOB, OPraHU3M;

CpaBHMBATh KUBOTHBIE TKAHU U OPTaHbI )KUBOTHBIX MEXKITY COOOM;

OTMHCHIBATh CTPOCHUE U KU3HEACSITEIbHOCTh KHBOTHOTO OpPraHW3Ma: OMOpy M ABW)KCHHE, MHTAHWE M TMUIICBapeHUE,
JbIXaHUE U TPAHCIIOPT BEIIECTB, BbICIECHUE, PETYIIALNIO U TOBEICHUE, POCT, PA3MHOKEHUE U PAa3BUTHUE;

XapaKTepU30BaTh MIPOLECCHI XKU3HEAEATEIbHOCTHU )KUBOTHBIX N3Y4aeMbIX CUCTEMATHUECKUX IPYII: JBUKEHHUE, TUTAHUE,
JbIXaHHE, TPAHCIIOPT BEIIECTB, BbIACICHUE, PETYIIALINIO, TOBEACHUE, POCT, Pa3BUTHE, PA3MHOXKECHHUE;

BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3W MEXKAY CTPOCHHEM, KU3HEACSITENFHOCTBIO M CPEo OOMUTaHMs )KMBOTHBIX
M3y4aeMbIX CHCTEMATHUECKUX TPYIIIT;

pa3ianyaTh U OMHUCHIBATh )KMBOTHBIX M3y4a€MbIX CUCTEMATUYECKUX IPYII, OTAEIbHbIE OPraHbl U CUCTEMbl OPIaHOB IO
cxemam, MOJIEJsIM, MyJIsKaM, pelibePHBIM TaOJIHIaM, MPOCTEUIIINX — 110 U300PAKEHUSM;

BBISIBJISITH MPU3HAKH KJIACCOB YJICHHUCTOHOTUX U XOPJIOBBIX, OTPSIIOB HACEKOMBIX M MJICKOTIMTAIOIINX;

BBITIOJHSATH MPAKTUYECKUE U JTa0OpaTOPHBIC pa0OTHI MO0 MOP(OJIOTUH, AHATOMHUHU, (PUZUOJIOTUN U TTOBEACHUIO KUBOTHBIX,
B TOM 4mclie pPabOTBl C MHUKPOCKOIIOM C TIOCTOSHHBIMU (()MKCHPOBAaHHBIMH) M BPEMEHHBIMH MHUKpPOIpEnapaTamu,
MCCJIEIOBATENbCKUE pabOTHI C UCTIOJIB30BaHUEM IPUOOPOB U MHCTPYMEHTOB IU(PPOBOI 1abopaTopuu;

CpaBHMBATb MPEACTABUTENCH OTAETbHBIX CHCTEMAaTHYECKUX IPYIII )KUBOTHBIX U JI€JIaTh BBIBObI HA OCHOBE CPABHEHUS;

KJIaCCU(UITUPOBATH )KUBOTHBIX HA OCHOBAHUH OCOOCHHOCTEH CTPOCHUS;

OTHCHIBATh YCIOKHEHHE OpTraHN3aI[MH )KUBOTHBIX B XOJI€ YBOJIIOIIMU KUBOTHOTO MHUpa Ha 3eMIie;



BBISIBJISITH YEPThl MPUCHOCOOJEHHOCTH KHUBOTHBIX K Cpele oOWTaHus, 3HAYCHHE SKOJOTHYECKUX (DAKTOpPOB st
KUBOTHBIX;

BBISIBJISITh B3aUMOCBSI3H JKUBOTHBIX B IPUPOJIHBIX COOOIECTBAX, [IEMH MUTAHUS;

yCTaHABIMBATh B3aMMOCBS3U XUBOTHBIX C PACTEHUSMH, TpuUOAMH, JMIIAHHUKAMU W OaKTepUsMH B MPUPOTHBIX
co00IIecTBax;

XapaKTEPHU30BaTh KUBOTHBIX MPUPOJHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH PAaCHpPOCTPAHEHUS >KMUBOTHBIX IO
IJIaHETE;

PacCKpBIBaTh POJIb )KUBOTHBIX B IPUPOIHBIX COOOIECTBAX;

pPacKpbIBaTh POJb JOMAITHUX U HENPOAYKTUBHBIX >KMBOTHBIX B JKM3HU YEJIOBEKA, POJIb MPOMBICIOBBIX KHUBOTHBIX B
XO35IMCTBEHHOM JIESATEIbHOCTH YEJIOBEKA U €r0 MOBCEIHEBHOM KM3HU, OOBSICHATh 3HAYEHUE )KUBOTHBIX B MPUPOJIE U KU3HU
YEJI0BEKa;

MMETH MIPEACTABICHUE O MEPOIIPUATHAX IO OXPAHE JKUBOTHOTO MUpPA 3E€MJIH;

JIEMOHCTPUPOBATH HA KOHKPETHBIX MIPUMEpaxX CBsI3b 3HAHUM 110 OMOJIOTUH CO 3HAHUSAMHU 10 MaTeMaTHKe, PU3UKE, XUMUH,
reorpaduu, TEXHOJIOTHH, MPEIMETOB TYMaHUTAPHOTO IIUKJIOB, PA3JIMYHBIMU BUAAMHU UCKYCCTBA;

MCIIOJIb30BaTh METO/bl OMOJOTMHU: MPOBOJAUTH HAOJIOJCHMS 32 >KMBOTHBIMHU, ONMCHIBATH JKUBOTHBIX, UX OPraHbl W
CUCTEMBbI OPTaHOB; CTaBUTh MPOCTEHIIINE OMOJIOTMUYECKUE OTBITHI U SKCIIEPUMEHTHI;

coOmro/IaTh MpaBmwiIa 0e30MacHOro Tpyna npu padboTe ¢ yueOHbIM U J1abOpaTOpHBIM 00OPYIOBAaHHWEM, XUMHUYECKOU
IIOCYJIOM B COOTBETCTBUM C MHCTPYKLUSAMH HAa YPOKE U BO BHEYPOUHOU JESTEIILHOCTH;

BJIaJIeTh IpuéMaMu paboThl ¢ uHbopMaluein: GopMyIUupoBaTh OCHOBAHUS JJIsl U3BJICUYEHUS U 00001IeHrs HH(DOpMaLK
U3 HECKOJIbKUX (3—4) UCTOYHUKOB, IPeoOpa30BbIBaTh MH()OPMALUIO U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/71aBaTh NMUCHMEHHBIE M YCTHBIE COOOILEHHUS, MCIOJIb3Yysl MOHATHUMHBIA anmapar M3y4yaeMoro pasjena OWOJIOoruw,
COTIPOBOXAATh BBICTYIUJICHHE MTPE3EHTAIMEN ¢ yYETOM 0COOCHHOCTEHN ayJUTOPHH 00YyJarOIINXCSl.

[IpeameTHbIE pE3yNbTaTHl OCBOCHUS MPOrpPaMMBbl IO OMOJIOTMH K KOHILY OOy4eHuUs @ 8 Kiacce:
XapaKTepu30BaTh HAyKH O 4YEJIOBEKE (aHTPOMOJIOTHIO, AaHATOMHIO, (U3UOJIOTHIO, MEIUIMHY, TUTHEHY, SKOJOTHIO
YeJIOBEKA, [ICUXOJIOTUIO) U UX CBSI3U C APYTMMHU HayKaMU U TEXHHUKOI;



OOBSCHSTH TOJOKCHHE YEJIOBEKAa B CHCTEME OPTaHHMYECKOTO MHpPA, €r0 MPOUCXOXKIEHWE, OTIMYMs YeJIOBEKa OT
KUBOTHBIX, TIPUCIIOCOOJIEHHOCTH K Pa3IMYHBIM 3KOJOTUUECKUM (pakTopam (UeI0BeUeCKUE pachl M aJalTUBHEIC THITHI JIFOJICH ),
POJCTBO YEJIOBEUECKUX PaC;

NPUBOIUTH MpUMEPHI BKJIaga poccuiickux (B ToM uucie M. M. Ceuenosn, U. II. [laBnos, . . Meunukos, A. A.
Yxromckuii, I1. K. Anoxun) u 3apyoexnsix (B Tom uuciie Y. I'apseit, K. bepuap, JI. [1actep, Y. JlapBuH) y4€HBIX B pa3BUTHE
MPEJICTABICHUI O IPOUCXO0XKICHUN, CTPOCHUH, KU3HEICITEIbHOCTH, NOBEICHUH, SIKOJIOTUN YEIIOBEKA,

MPUMEHSATH OWOJIOTHYECKHUE TEPMHUHBI W TOHATHAS (B TOM YHCJE: ITUTOJIOTHSI, THUCTOJIOTHS, aHATOMHs YeEJIOBEKa,
¢u3MoNIOTHUa YeJIOBEeKa, TUTMEHA, aHTPOIIOJIOTHs, YKOJIOTUSl YeJIOBeKa, KJIETKa, TKaHb, OpraH, CUCTEMa OpraHOB, MUTAHUE,
JBIXaHue, KpoBooOpalieHne, 0OMEH BEIIECTB U MPEBpaIEHUE SHEPTHH, IBI)KCHHE, BbIICJIEHNE, POCT, pa3BUTHE, ITIOBEJCHUE,
pa3sMHOXXEHUE, Pa3ApakKUMOCTh, PETYIISINSI, TOMEOCTa3, BHYTPEHHSSL Cpella, UMMMYHUTET) B COOTBETCTBUU C MOCTABJICHHOU
3aJaueii ¥ B KOHTEKCTE;

MIPOBOJIUTH OMKMCAHKE 0 BHEIIHEMY BUIY (M300paKEHHUIO), CXeMaM OOIIMX MPU3HAKOB OpraHU3Ma YeJIOBeKa, YPOBHEM
€ro OpraHu3alyu: KJIETKU, TKAHU, OPTaHbl, CHCTEMbI OPIaHOB, OPraHU3M;

CpPaBHUBATh KJIETKH PA3HbIX TKAHEH, FPYIIN TKAHEHN, OpraHbl, CHCTEMbI OPTaHOB Y€JIOBEKA; MPOLIECCHI JKU3HEEATEIIbHOCTH
OpraHu3Ma 4YeJ0BEKa, JeJaTh BBIBOJIbI HA OCHOBE CPABHEHUS;

paszinyaTth OMOJIOTUYECKH aKTHUBHbBIC BellleCTBa (BUTaMUHBI, (DEpPMEHTHI, TOPMOHBI), BBIABISATH UX POJIb B MpOLECCEe
oOMEeHa BEIeCTB U MPEBPAICHUS YHEPTUH;

XapaKTepHu30BaTh OUOJIOTHYECKUE TPOIECChl: 0OMEH BEIIECTB U IPEBPAIlICHUE YHEPTUH, TUTAHKE, JbIXaHUE, BHIJICIICHHUE,
TPAHCIIOPT BEILIECTB, IBUKEHUE, POCT, PErysius QyHKIUNA, IMMYHHUTET, OBEJCHUE, PA3BUTHE, PA3MHOKEHHUE YEJIOBEKA;

BBISIBJIATH TPUUMHHO-CIICICTBEHHBIE CBSI3H MEXKY CTPOECHUEM KJIIETOK, OPTaHOB, CUCTEM OPTraHOB OPraHU3Ma 4YeJIOBEKa U
UX (QYHKIUSIMH, MEXIY CTPOCHUEM, KU3HEACATEIbHOCTBIO U CPEOM OOMTAaHUS YEIIOBEKA;

MPUMEHSATH OMOJIOTHYECKUE MOJICIN TSI BBISIBJICHUSI OCOOEHHOCTEH CTpOeHUs U (PYHKITMOHUPOBAHUS OPTAHOB U CUCTEM
OpPraHOB YEJIOBEKA;

O0OBSICHSATH HEUPOTYMOPAIIbHYIO PETYJISIIIUIO MPOLIECCOB JKU3HEICSITEIILHOCTH OpraHru3Ma 4eJI0BeKa;

XapaKTepu30BaTh M CpPaBHUBATh OE€3YCIOBHBICE U YCIOBHBIC pe(]IeKChl, HACICACTBEHHBIC M HEHACJEICTBCHHBIC
MIPOTPaMMBI TIOBEIEHN S, 0OCOOCHHOCTH BBICIIICH HEPBHOU JEATEIHLHOCTH Y€JIOBEKA, BUBI TOTPEOHOCTEHN, MAMSITH, MBIIILJICHUS,



pedu, TeMIIepaMEeHTOB, SMOIUI, CHa, CTPYKTYypy (DYHKUIHMOHAJIBHBIX CHCTEM OpTraHHW3Ma, HANpaBICHHBIX HA JOCTHXKEHHUE
MOJIE3HBIX MPHUCTIOCOOUTENBHBIX PE3yIbTATOB;

paznuyaTh HAclIeJICTBEHHbIE M HEHAcleJCTBeHHbIE (MH(EKIIMOHHbIE, HEHMH(EKIIMOHHbIE) 3a00JeBaHUs YEIOBEKa,
OOBSACHSTH 3HAUCHUE MEP MPOPUIAKTUKH B MPETYNPEKICHUN 3a00JIEBaHHUI YETIOBEKA;

BBITIOJHATH PAKTHUECKUE U TabOpaTopHbIe padOTHI 0 MOP(OJIOTHH, aHATOMUH, (PU3UOJIOTUU U TIOBEJCHHUIO YETIOBEKA,
B TOM 4Hclie padOThl C MHUKPOCKONOM C TMOCTOSHHBIMH ((DUKCHPOBAaHHBIMK) W BPEMEHHBIMH MHUKpOIMpENapaTaMu,
HCCIIEIOBATENbCKUE PAabOTHI C UCIIOIb30BAHHEM NMPUOOPOB U HHCTPYMEHTOB IIU(POBOIl 1abopaTopHH;

peliaTh KaYeCTBEHHbIE M KOJMYECTBEHHBIE 3a/1a4M, UCIIOJIb3Ysl OCHOBHBIE [TOKA3aTEIH 3/10POBbs YEJIOBEKA, IPOBOAUTH
pacuéThl U OLICHUBATh MOJIyYEHHBIE 3HAUCHUS;

apTryMEHTHPOBATh OCHOBHBIE MPUHITUIIBI 3JOPOBOTO 00pa3a KU3HU, METOBI 3aIIUTHI H YKPETUICHHUS 3JOPOBBS Y€TIOBEKA!
cOamaHCUPOBAHHOE MUTAHUE, COOIOJCHNE MPABUJ JTMYHOW TMTHEHBI, 3aHATUSA (U3KYIBTYpOH M CIIOPTOM, pallioHaIbHAas
OpraHu3alys Tpy/Ja 1 MOJHOLUEHHOIO OT/IbIXa, HO3UTUBHOE IMOLMOHAIBHO-TICUXUYECKOE COCTOSTHUE;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS U1 COOJIIOJEHUS 30pOBOr0 00pa3a >KHW3HM, COAIaHCHPOBAHHOTO
NUTaHMs, PU3NIECKON aKTUBHOCTH, CTPECCOYCTOMUNBOCTH, ISl UCKIIFOUEHUS BPEIHBIX IPUBBIYEK, 3aBUCUMOCTEN;

BIIAJETh NpUEMaMHU OKa3aHMs MEPBOM IMOMOIIM YEJIOBEKY MpU IMOTEPE CO3HAHMS, COJHEYHOM M TEIJIOBOM YIape,
OTpaBJICHUH, YTOIUICHWUH, KPOBOTCUCHHH, TpPaBMaxX MSTKHX TKaHEH, KOCTeW CKeleTa, OpraHOB YYBCTB, OXKOrax W
OTMOPOKECHHUSIX;

J€MOHCTPUPOBAaTh HA KOHKPETHBIX MPUMEpaxX CBs3b 3HAHUN HAayK O YEJIOBEKE CO 3HAHMSIMH MPEIMETOB €CTECTBEHHO-
HAyYHOTO ¥ TYMaHUTAPHOTO IIUKIIOB, PA3IMYHBIX BUIOB UCKYCCTBA, TEXHOJOTHH, OCHOB O€30MAaCHOCTH KU3HEACITEIbHOCTH,
(bU3UUECKON KYJIbTYpBHI;

MCIIOJIb30BaTh METO/Abl OMOJIOTMM: HaOMI0aTh, W3MEPSTh, OINUCHIBATH OPraHMW3M YeJOBeKa M MPOLECChl €ro
KHU3HEACSITEIbHOCTH, IPOBOAUTDH IPOCTEHIIINE UCCIIEIOBAHNS OpraHN3Ma YeJIOBeKa M OOBSICHITh UX PE3yJIbTaThl;

coOmroIaTh TMpaBmwiIa 0€30MacHOro Tpyna npu padboTe ¢ ydeOHbIM M JabOpaTOpPHBIM 00OPYIOBAaHHUEM, XUMHUYECKOMN
MOCYZIOM B COOTBETCTBUU C MHCTPYKIIMSIMH Ha YPOKE M BO BHEYPOUHOU JIeATEIHHOCTH;

BJIaJIeTh IpuéMamMu paboThl ¢ uHbopmalmein: GopMyIUupoBaTh OCHOBAHMS ISl U3BJICUEHUS U 00001IeHNs nHpopMaIu
U3 HECKOJIbKUX (4—5) HCTOYHUKOB; TPe0Opa30BbIBATh HHPOPMAIIUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;



CO371aBaTh NMUCHMEHHBIC M YCTHBIE COOOIICHMSI, WCIONB3Yysl MOHATHHHBIA anmmapaT HW3YyYEeHHOTO pasjeina OWOJIOTHH,
COTIPOBOXAATH BHICTYIUJICHHUE MPE3EHTAINEH ¢ yYETOM OCOOCHHOCTEH ayTUTOPHH 00YUarOIINXCSI.

[TpenmeTHBIE pE3yaBTATHl OCBOSHUS MPOTPAMMBI 110 OMOJIOTUH K KOHILy 00ydeHus ¢ 9 knacce:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE W POJU OHOJOTMM B CHCTEME HAay4YHOTO 3HAHMSI ECTECTBEHHBIX HAyK, B
(dbopMUPOBaHUN COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa U HAYYHOTO MHUPOBO33PEHHS, O BKJIA/J€ POCCUNUCKUX U
3apyOexKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTUE OMOJIOTUH, (PYHKIIMOHATIBHON IPAaMOTHOCTH YEJIOBEKA JUJISl PELLECHUS KU3HEHHBIX
3a/1ay;

YMEHHUE PaCKpbIBATh COJIEPKaHNE OMOJIOTMYECKUX TEPMUHOB U MOHATHIA: KU3Hb, KJIETKA, OPraHu3M, MeTadoI13M (0OMeH
BEILIECTB M MPEBpALIEHUE DSHEPruu), TOMEOocTa3 (CaMmOperysisuus), YypOBHEBas OpraHU3alys JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, K3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHE U3J1araTb OMOJIOrHUYECKHE TEOPUH (KJIETOUHAs, XPOMOCOMHAs!, MyTallnOHHAs], LICHTPaJIbHAs I0TMa MOJIEKYJISIpHOM
ouonorun), 3akoHsl (I'. Menaens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 mMeHTpax MHOTOOOpa3usi U MPOUCXOXKICHHUS
KyJIbTypHbIX pacTeHuil H. . BaBunoBa), onpenenstb rpaHullbl UX IPUMEHUMOCTHU K dKUBBIM CUCTEMAM;

YMEHHUE BIAJETh METOJIAMU HAy4YHOTO MO3HAHUS B OMOJOTHUU: HAOIIOJEHUE U ONMHMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U
SBJICHUHM, OpraHu3alysl U NpOBEJCHHE OHOJIOTMYECKOro SKCIEPHUMEHTA, BBIABM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCUMOCTHU
MEX1y HCCIeAyEeMbIMU BEIMYMHAMHU, OOBSICHEHUE MOYYEHHBIX PE3YJIbTaTOB, NCIIOJIb30BAHHBIX HAyYHBIX OHATUN, TEOPUM U
3aKOHOB, YMEHUE JIEIaTh BHIBOJbl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIETATh CYUIECTBEHHbIE TMPU3HAKKA BHUPYCOB, KJIETOK MPOKAPUOT U DSYKAPUOT, OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHa BEUIECTB U MIPEBPAILICHUS SHEPTUH B KIIETKE, (POTOCHMHTE3A,
IJIACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS,
WHJVBUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHUE TPUMEHSATh MOJIYYCHHbIC 3HAHMS N1 OOBSACHEHUS] OMOJIOTMYECKUX TPOIECCOB W SIBICHHUM, ISl MPUHATHS
MPaKTUYECKUX PEHICHUI B MOBCEIHEBHOW KM3HU C 1eJIbl0 oOecrieueHuss Oe30MacHOCTU CBOETO 3J0POBbS M 3JI0POBbS
OKpPY)KAIOIIUX JIIOJIeH, COONIONEHHS HOPM TPaMOTHOTO IOBEIEHHUS B OKpYXalolled NpUpOAHON cpeae, MOHUMaHHUe



HEOOXOJIMMOCTH HCIOJIb30BAHUSA JOCTHKEHUN COBPEMEHHOW OHOJOTMHM M OMOTEXHONOTHH [ PalMOHATBHOTO
MPUPOIOTIOTH30BAHUS;

yMEHHUE peliaTh JJIeMEHTapHble TEeHETHYECKHE 3aJayl Ha MOHO- M JUTHOPUIHOE CKpEIIMBaHHE, CICTICHHOE
HAcIlleIOBaHUE, COCTABIIATH CXEMbl MOHOTHOPHAHOTO CKpEIIMBAaHUS JJs TPEACKAa3aHHUs HaCleOBaHUS IPHU3HAKOB Yy
OpraHHU3MOB;

YMEHHE BBIMOIHATH JIa0OpAaTOPHBIE M MpaKTHUYECKHWe paboThl, COOMOAaTh MpaBWia Mpu paboTe C y4yeOHBIM U
71a00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTHUYECKH OLICHMBATh M HHTEPIPETUPOBATH MH(POPMAIUIO OMOJIOIMUYECKOIO COAEpXaHMs, BKIIOUYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpPEACTBa MaccOBOW MH(pOpMaLUU, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl),
ATUYECKHE aCMIEKThl COBPEMEHHBIX UCCIIeIOBAaHUI B OMOJIOTUH, MEIUIIMHE, OUOTEXHOIOTUH;

YMEHHUE CO037aBaTh COOCTBEHHbIE NMUCBMEHHBIE M YCTHBIE COOOLIEHUs, 00001as OMOJOTHYECKYI0 HH(DOpMALUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HUCII0JIb30BATh MOHATUMHBIN anmnapaTt OMoJIOTUu.



TEMATHYECKOE IINTAHUPOBAHHUE

S KUIACC

~N o o b~

Ne ni/n

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMmbl

buosorust — Hayka o0 KUBOU
pupojie

MeToapl n3y4eHHs )KUBOM PUPOLBI
Opranu3Mbl — TeJa KUBOU
PUPOJIbI

Opranu3msl 4 cpesja 0OuTaHUs
[Tpupoansie coobmecTBa

JKuBas npupoza u 4enoBek

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

KoanuecTBo 4acoB

Bcero

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
pecypcsl

bubnuorexa [{OK https://m.edsoo.ru/7f413368

bubnuoreka [{OK https://m.edsoo.ru/7f413368

bu6mmoteka 11OK https://m.edsoo.ru/7f413368

bubnuoreka I{OK https://m.edsoo.ru/7f413368
bu6mmoteka 11OK https://m.edsoo.ru/7f413368
bu6mmoteka 11OK https://m.edsoo.ru/7f413368
bubmuoreka I{OK https://m.edsoo.ru/7f413368



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KJIACC

No 11/ HaumeHoBaHue pa3/iesioB U TeM Koanuecrno yacos dueKkTpoHHbIe (LM POBbLIE)
) NMPOrpaMMblI Bcero o0pa3oBaTejbHbIe pecypChl
1 PacturenbHbIil opraHu3m 8 bubnuoreka I{OK https://m.edsoo.ru/7f4148d0
C 0
2 TPOCHHE H MHOTOODpAsHE 11 Bu6miorexa LIOK https://m.eds00.ru/7f4148d0
MOKPBITOCEMEHHBIX PAaCTCHHIA
X
3 HSHEACATCIRHOCTR PACTHTCIRHOTO 14 Bubnmorexa LIOK https://m.eds00.ru/7f4148d0
Opranusma
4 Pe3epBHOe Bpems 1 bubnmnoreka LHOK https://m.edsoo.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
7 KJIACC
HaumeHnoBaHue pa3esioB u Koaunuecrso yacos
Ne ni/m DJIeKTpOHHbIe (LM(PpOBbIe) 00pa3oBaTebHbIE PecypChl
TeM MPOorpaMMbl Bcero

Bseenme. OBUMe CBeaeHIA O bubanoreka IJOK https://lesson.academy-
1 W:;THON; Nmme A 2 content.myschool.edu.ru/lesson/c0109913-28e2-4f26-8b84-
P 1dcal626db7a?backUrl=%2F06%2F08

bu6moreka LIOK https://lesson.academy-

2 OAHOKNETOUHbIE MUBOTHbIE 3 content.myschool.edu.ru/lesson/b00bl1ca6-75f7-4ace-8f06-
32b3f023be21
MHOrOKAETOUHEIE HUBOTHbIE. bubaunoreka I{OK https://lesson.academy-
3 12 content.myschool.edu.ru/lesson/a5d432d2-490a-4b38-b515-

becno3BoOHO4YHbIE

11859c2823e4


https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://lesson.academy-content.myschool.edu.ru/lesson/c0109913-28e2-4f26-8b84-1dca1626db7a?backUrl=%2F06%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/c0109913-28e2-4f26-8b84-1dca1626db7a?backUrl=%2F06%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/c0109913-28e2-4f26-8b84-1dca1626db7a?backUrl=%2F06%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/b00b1ca6-75f7-4ace-8f06-32b3f023be21
https://lesson.academy-content.myschool.edu.ru/lesson/b00b1ca6-75f7-4ace-8f06-32b3f023be21
https://lesson.academy-content.myschool.edu.ru/lesson/b00b1ca6-75f7-4ace-8f06-32b3f023be21
https://lesson.academy-content.myschool.edu.ru/lesson/a5d432d2-490a-4b38-b515-11859c2823e4
https://lesson.academy-content.myschool.edu.ru/lesson/a5d432d2-490a-4b38-b515-11859c2823e4
https://lesson.academy-content.myschool.edu.ru/lesson/a5d432d2-490a-4b38-b515-11859c2823e4

bubmmoreka IIOK https://lesson.academy-

4 M03BOHOYHbIE KMBOTHbIE 12
content.myschool.edu.ru/06/08?term=n03BoHO4HbIE Y02 0>KMBOTHBIS
5 SKOCHCTEME, 4 bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/06/08?term=skocucremMbl

6 PesepBHOe Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O0 34

I[MTPOT'PAMME

8 KUIIACC

No 11/ HanmeHoBaHMe pa3/e/ioB U TeM KosmuecTBo yacos DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTe/bHbIE

NMPOrpamMmblI Bcero pecypcsl

1 UenoBek — OMOCOIMATLHBINA BU]T 3 but6mmoreka IIOK https://m.edsoo.ru/7f41aa8c
2 CtpykTypa opranu3ma 4ejoBeKa 3 bubmmoreka LIOK https://m.edsoo.ru/7f41aa8c
3 HeliporymopanbHas perynsanus 8 bubnuoreka LIOK https://m.edsoo.ru/7f41aa8c
4 Onopa u 1BUXKEHUE ) bubnuoreka L{OK https://m.edsoo.ru/7f41aa8c
5 BHyTpeHHs4 cpena opranusma 4 bubnuoreka LIOK https://m.edsoo.ru/7f41aa8c
6 KpoBooOpamienune 4 bubmmoreka LIOK https://m.edsoo.ru/7f41aa8c
7 Jpixanue 4 bubmuoteka [{OK https://m.edsoo.ru/7f41aa8c
8 [Tutanue u nunieBapeHue 6 bubnuoreka L{OK https://m.edsoo.ru/7f41aa8c
9 SH?;?E;GHIGCTB 11 TIpEBpATIEHie 4 Bbu6mmoreka LIOK https://m.edsoo.ru/7f41aa8c
10 Koxa 5 bu6mmorexa IIOK https://m.edsoo.ru/7f41aa8c
11 Brigenenue 3 Bbu6mmoreka LIOK https://m.edsoo.ru/7f41aa8c
12 Pa3mHoOXkeHue u pazButue 5 bubnuoreka L{OK https://m.edsoo.ru/7f41aa8c
13 Oprasbpl 9yBCTB M CEHCOPHBIE CHCTEMBI 5 bubmuoteka [{OK https://m.edsoo.ru/7f41aa8c



https://lesson.academy-content.myschool.edu.ru/06/08?term=позвоночные%20животные
https://lesson.academy-content.myschool.edu.ru/06/08?term=позвоночные%20животные
https://lesson.academy-content.myschool.edu.ru/06/08?term=экосистемы
https://lesson.academy-content.myschool.edu.ru/06/08?term=экосистемы
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

14 [ToBenenue u ncuxuka 6 bubnuoreka I{OK https://m.edsoo.ru/7f41aa8c

15 UYenoBek M OKpyXxaromas cpeaa 3 bubnmuoteka [{OK https://m.edsoo.ru/7f41aa8c
OBIIEE KOJIMYECTBO YACOB I1O 68
[MPOIT'PAMME
9 KIIACC
No i/ HaumenoBaHue pa3/ieioB U TeM KoanuecTBo yacos JJyiekTpOoHHbBIE (U(POBBIE) 00pa3oBaTeIbHbIE
) HPOrpamMMblI Bcero pecypchl

BBenenwue. buosorust B cucreme Hayk bubmmnoreka IJOK https://lesson.academy-

1 2 content.myschool.edu.ru/06/10
5 OCHOBE! IHTONOTHI - HAYKH 0 KTeTKe 10 Bubanoteka LLIOK https://lesson.academy-
content.myschool.edu.ru/06/10
3 PasMHOXEHUE U MTHAMBUAYAIBHOE 5 Bnbnnoteka LIOK https://lesson.academy-
pasBurue (oHTOTEHE3) OPraHNU3MOB content.myschool.edu.ru/06/10
4 OCHOBLL TeHETHKI 10 bubanoteka LLOK https://lesson.academy-
content.myschool.edu.ru/06/10
5 FeHeTHKA YeNoBeKa 3 Bubanoteka LIOK https://lesson.academy-
content.myschool.edu.ru/06/10
OCHOBBI CCNEKIHH H GHOTEXHOIOMHH 3 bubaunoreka I{OK https://lesson.academy-
content.myschool.edu.ru/06/10
6 DBOMIOLHONHOE YaeHHe 15 Bubanoteka LIOK https://lesson.academy-

content.myschool.edu.ru/06/10



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

8

9

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha
3emuiie
B3anMocBs3u OpraHusmMoB U
OKpY>Karollen cpeibl
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

14

68

Bubnnoteka LOK https://lesson.academy-
content.myschool.edu.ru/06/10

Bubnnoteka LIOK https://lesson.academy-
content.myschool.edu.ru/06/10
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus, 5-6 kaccel/ [laceunuk B.B., Cymatoxun C.B., Kanunosa I'.C. u npyrue; noa
penakuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3aatenbetBo «IIpocBerieHuey
* buosnorwus, 7 kinace/ [Taceunuk B.B., Cymaroxun C.B., Kanunosa I'.C.; mox pegakuueit
[Taceunuka B.B., Akunonepnoe o6miectBo «M3natenbeTBo «IIpocBemenuey

* buonorwus, 8 kimace/ [Taceunuk B.B., Kamenckuii A.A., [lIenos I'.I'.; mox penakmueit
[Taceunuka B.B., Axuronepnoe o6miectBo «M3marenbctBo «lIpocBemenne»

* buonorus, 9 knacc/ [Taceunuk B.B., Kamenckuii A.A., llIsenos I'.I'. u apyrue; nox

penaknuueii [Taceunuka B.B., Akiinoneprnoe obmectBo «M3natenbetBo «IIpocBerieHuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/06/05
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