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HHosicHuTebHASA 3aNIMCKA
PaGouast mporpamMma 1o 6uosioruu pa3paboTaHa Ha OCHOBE

[IpumepHO# OCHOBHOM OOpa3oBarenbHas MporpaMma cpeaHero obiiero odpa3zoBaHus (0g00peHa
perieHueM QenaepaabHOTO  Y4eOHO-METOAMYECKOTO OO0BEAMHEHUsT MO o0memMy o0pa3oBaHMIO,
npotokou ot 28.06.2016 N 2/16-3)
@denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpelHEro olmiero oopazoBaHUs
(yTB. mpuka3zom MunucrepctBa oopazoBanus U Hayku P® ot 17 mas 2012 r. N 413) ¢ usmMeHeHUsIMHU
U gonoyiHeHussMu ot: 29 nekabps 2014 ., 31 nekabps 2015 r., 29 urons 2017 r.
[Tporpamma no 6monoruu juist 10-11 kimaccos, pazpaborannoit B. B. ITaceunukowm, I'.I" I1IBerioBbIMm,
T.M. Edumonoii: Mocksa, «IIpocBemenue», 2019 r. Peamusanus paboueil mporpamMMel
OCYILIECTBIISIETCSI C MCIOJB30BAaHUEM METOAMYecKoro komiuiekta: YMK: yueOHHK OHOJIOTHH:
«O6mas 6uonorus», 10-11 knacc, asrop B.B. Ilaceunuk, Mocksa, [Ipocsemenune, 2020 roz.

B cucreme ecrecTBeHHO-HAY4HOTO 00pa30BaHUsl OMOJOTHS KaK y4eOHBIH MpeIMET 3aHUMAeT

BaXHOE MECTO B ()OPMUPOBAHUN HAYYHON KAPTUHBI MHUPA, SKOJIOTUYECKOTO CO3HAHUS; IEHHOCTHOTO
OTHOLICHWS K JKUBOW TIPUPOAEC U UEJIOBEKY; COOCTBEHHOW TMO3MIMKM IO OTHOIICHHIO K
Ouosornyeckoil nHGopMaIH, OTy4aeMON U3 Pa3HBIX UCTOYHUKOB.

OcBoenne mporpaMmbl MO OHOJOTUM OOECHEYMBACT OBJIAZICHHE OCHOBAMHU Yy4eOHO-
UCCIIEI0BATENILCKON JeSITEeNbHOCTH, HAYYHBIMU METOJAMHU PEIICHUS Pa3INYHBIX TEOPETHUECKUX U
MIPAKTUYECKHX 3a/1a4.

W3yuenne Owuosoruu Ha MNpOQWIBHOM YpPOBHE OpPUEHTHPOBAHO Ha TOATOTOBKY K
nocienyouemMy npodeccuoHalbHOMY 00pa3oBaHMIO, pa3BuTue [IpumepHas mporpamma yuyeOHOTo
npenMera «buonorus» Ha ypoBHE cpelHEro oOLiero o0pa3oBaHMs COCTABJIEHA B COOTBETCTBUU C
TpeOOBAaHUSAMHU K pe3yiabTaTaM CpEIHEro oomero odpa3oBaHus, YTBepkAEHHbIMU DenepanbHbIM
rocyJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHEr0 00I1Iero 00pa3oBaHuUs.

[Iporpamma paspaboTaHa ¢ y4€TOM aKTyaJbHBIX 33a7a4 OOy4eHUS, BOCIIUTAHUS U Pa3BUTHUS
00y4aroIuxcs.

[IporpamMma  y4yuTHIBaeT yCJIOBUS, HEOOXOOUMBIE [UId DPAa3BUTUSA JIMYHOCTHBIX MU
MO03HABATENIbHBIX KAUeCTB 00Y4aIOLIUXCS.

[Iporpamma BkJIOYaeT 00s3aTENbHYIO YacTh y4eOHOIro Kypca, n3ioxkeHHyto B «lIpumepHoit
OCHOBHOI 00pa3oBareibHON IporpaMme Mo OMOJOTUU Ha YPOBHE CPEIHEro oOIIero o0pa3oBaHUs»
(okoH4aTenbHBIM BapuaHT IlpuMepHO OCHOBHOI 00pa3oBaTENbHOM MPOTrpamMMbl AJIsi CPEIHETO
o0uiero o0pa3oBaHus HHAUBUIYAIbHBIX CIIOCOOHOCTEN 00ydaromuxcs myTéM Oosee riiyooKoro, yem
npeaycMaTpuBaeTcs 0a30BBIM YPOBHEM, OBJAJCHHS OCHOBAMH OWOJIOTHH M METOAAMH H3YYEHUS
OpPTraHUYeCcKOro Mupa.

N3yuenune Ouonoruu Ha NpPOPUILHOM YpOBHE 00€CHeurBaeT: NMPUMEHEHHE MOJyYEeHHBIX
3HaHUM A7 pelleHus NPaKTUYeCKMX UM y4eOHO-MCCIIeOBAaTEeNbCKUX  33/a4, YMEHHeE
CHCTEMaTU3UpOBaTh M 0000IIaTh MOJTY4YEHHbIE 3HAHMS; OBJIQJICHUE OCHOBAMH HCCIIE0BATENLCKOM
NESITeTbHOCTH OWOJIOTUYECKON HANpaBICHHOCTH M TPAMOTHOTO OQOPMIICHHS TMOTYyYSHHBIX
pE3yIbTATOB.

N3ydyenue mpenMera Ha NPOQHIBHOM YpPOBHE MO3BOJIAET (OPMUPOBATH y OOYyYaroIIUXCS
yYMEHHE aHaJIU3UpOBATh, IMPOTHO3UPOBATH U OLIEHHWBATH C TMO3MUIMM SKOJIOTMYECKOil Oe3omacHOCTH
MOCTIEJICTBHS IEATEIbHOCTH YeJIoBeKa B dKocucTeMax. Ha mpouisHOM ypoBHE H3yUYeHHUE TpeaMeTa
«buonorus» B 4yactu (GopMUpOBaHHS y OOydYaIOUIMXCS HAYYHOTO MHPOBO33PEHHUS, OCBOCHHS
OO0IIEHAYYHBIX METO/0B, OCBOEHHS IMPAKTHMYECKOIO MPUMEHEHHUs HAyYHBIX 3HAHUH OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3AX C MpeIMeTaMu oO0JIacTell  eCTeCTBEHHBIX, MaTeMAaTUYeCKUX U
I'YMaHHUTapHBIX HAYK.


https://base.garant.ru/70188902/

N3yuenue kypca «buonorusi» B cTapiield IIKOJE HAMpPaBJICHO HA PEHICHUE CICAYIOIMNX IEeIeh U
3ajad.

Iean OGuosiormveckoro oOpa3oBaHUs B CTaplied MIKone (GOpPMYTUPYIOTCS Ha HECKOJIBKUX
YPOBHAX: TJI00aTbHOM, METAalpeAMETHOM, JTUYHOCTHOM M INPEIMETHOM, Ha YpPOBHE TpeOOBAaHUU K
pe3yabTaTaM OCBOCHUS COACPIKAHUS MPEAMETHBIX TPOTPaMM.

I'mobGanpHbBIe 1AM OWMOIOTUYECKOTO OOpa30BaHUS SIBISOTCS OOIIMMH JUIsi OCHOBHOW U
CTapiieil MIKOJBl W ONPEACISAIOTCS COLHAIbHBIMU TPEOOBAaHUSMH, B TOM YHCIE H3MEHEHHEM
COLIMAJIbHOW CHUTYyallud pa3BUTHS — POCTOM HHGOPMAIMOHHBIX MEPErpy30K, H3MEHEHUEM
XapakTepa U Croco0OoB OOIIEHUS U COLUUATbHBIX B3aUMOJEHCTBUI (00BEMBI U CIIOCOOBI OTYyYEHUS
uH(MOpMALIUK TOPOXKAAIOT Psii OCOOCHHOCTEH pa3BUTHS COBPEMEHHBIX MNOJAPOCTKOB). Hambonee
MPOAYKTUBHBIMU JUIsl PELICHUs 3a/Jad pPa3BUTUS MOAPOCTKA SBISIOTCS COIMOMOpaibHAs U
MHTEIJUICKTyaJbHast B3pOCIOCTh. [loMuMO 3TOrO, riioOanbHble 1end (HOpMYyIHPYIOTCS C yYETOM
paccMOTpeHHsT OMOJIOTUYECKOr0 00pa30BaHUS KaK KOMIIOHEHTa CHCTEMBI OOpa3oBaHUS B IIEJIOM,
MIOATOMY OHH SIBJISIIOTCSI Hanbos1ee OOIIMMU U COLIMAIBHO 3HAUUMBIMU.

C y4€ToM BBIIICHA3BAHHBIX IMOAXO0/0B ITTOOAIBHBIMU LEISIMA OHOJIOTHYECKOTO 00pa30BaHUs
SIBJISIFOTCSL:

— couMagu3anus oOydyaroluxcs Kak BXOXJIEHHE B MHUP KYJIbTYpbl U COLHMAIBHBIX
OTHOIICHUH, 00eCTIeYnBaroOIIee BKIIOYCHUE YYAIIUXCs B Ty WM UHYIO TPYIIY JUOO OOMIHOCTh —
HOCHTENS €€ HOPM, LIEHHOCTEW, OpUEHTAIIHM, OCBAaUBAEMBIX B IIPOIECCE 3HAKOMCTBA C MUPOM >KHUBOM
TIPUPOJIBI;

— NpUHOOIIEeHHe K TO3HABATEIBHON KyIbType KaK CHUCTEME IO3HABaTENbHBIX (HAYYHBIX)
[IEHHOCTEW, HAKOIUIEHHBIX 00IIIECTBOM B c(hepe OMOIOTHIECKON HAyKH.

[Tomumo 3TOTO, OHOTOTHYECKOe 00pa30BaHKE HA CTAPIICH CTYIICHH MTPU3BAHO 00CCIICYUTh:

— OpHMEeHTAIMI0 B CHCTEME JSTHYECKUX HOPM U IICHHOCTEH OTHOCHTEIHFHO METOJIOB,
PE3yNbTAaTOB U JOCTHKEHUI COBPEMEHHON OMOJIOTMYECKON HAYKH;

— pa3BUTHe NTO3HABATENIbHBIX KAYECTB JIMYHOCTH, B TOM UUCIIE MIO3HABATEIbHBIX HHTEPECOB
K U3Y4YEHHIO OOIIHUX OUOIOTMYECKUX 3aKOHOMEPHOCTEH M caMOMY MPOLIECCY HAYYHOTO MMO3HAHNUS;

— OBJIaJIeHHe Y4eOHO-TI03HABAaTEeNbHBIMU U IIEHHOCTHO-CMBICJIOBBIMH KOMIIETEHTHOCTSIMU
s (OpMUPOBAHHS TTO3HABATEIHLHOH M HPABCTBEHHOHW KYJIBTYpPbHI, HaydHOTO MHPOBO33PCHHUS, a
TaKXKe  METOJOJOTHEeW  OHMOJIOTMYECKOTO  OKCIIEPHUMEHTa W DIIEMEHTApHBIMH  METOIaMHU
OMOJIOTUYECKHUX HCCIIEIOBAHUM;

— ¢ropMHUpOBaHHE YKOJOTHYECKOTO CO3HAHMS, IIEHHOCTHOTO OTHOIICHUS K )KMBOM NIPUPOJIE
U YEJIOBEKY.

3apaun:

1) popmupoBanue crucTeMbl OMOJOTMUECKUX 3HAHUNA KaK KOMIIOHEHTA €CTeCTBEHHO-HAyUYHOU
KapTUHBI MUDA;

2) pa3BUTHE JHUYHOCTH OOYYaIOIIMXCS, HUX HHTEUIEKTyaJlbHOE U  HpPaBCTBEHHOE
COBEPIIECHCTBOBaHME, (HOPMUPOBAHHE Y HHUX TYMAHUCTHYECKUX OTHOIICHWH M DKOJOTHYECKH
11e71eco00pa3HOro MoBeACHUs B ObITY U TPYIOBOW JESATENbHOCTH;

3) BbIpaOOTKY MOHUMAaHHUs OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTUU OMOJIOTHH, a TaKXKe
¢bopMHpOBaHHE OTHOIIEHUS K OHOJOTMHM Kak BO3MOXKHOW oOnacTé Oyaymied mNpakTHUYecKon
JesITeTbHOCTH.

Oco0eHHOCTH TPOrPAMMBI:

Pabouass mporpamma paccuutana Ha 204 yaca. B mporpamme coIepKUTCS TPUMEPHBIN
MepevYeHb JIA0OPAaTOPHBIX M MPAKTUYECKHX paboT, HE BCEe M3 KOTOPHIX OOS3aTENbHBI IS
BBIMIOJIHEHUS. YYHTENh MOXET BBHIOpaTh W3 HHX T€, IS TPOBEIEHHS KOTOPBIX €CTh
COOTBETCTBYIOIIHE YCIOBHS B HIKOJIE.



MECTO KYPCA BUOJIOI'MM B YYEBHOM IIVIAHE
KonnuecTtBo 4vacoB, OTBOAMMOE Ha H3y4eHHE OWOJIOTMUM B CTaplIed IIKOJE, 3aBHUCHT OT
y4eOHOT0 IJ1aHa, yTBEPKAEHHOTO 00pa30BaTeIbHON OpraHU3aIiei.
Jlannas pabodass mporpamMMa paccuMTaHa Ha TPOBEICHHE 3 YacoB KJIACCHBIX 3aHATHH B
HEZEJI0 IIPU U3yYEHUH NpeaMeTa B TeueHue AByx JieT (10 u 11 kmaccsr).
O61mee ynciio yaeOHbIX yacoB 7 3a 2 rona oOyueHust cocrapisier 204 4, u3 vux 102 u (3 u B
Henento) B 10 kiacce, 102 1 (3 u B Henento) B 11 kiacce.

Peanuzanusi jaHHOM MporpaMMbl IpeaAnosaraeT UCIojIb30BaHUE O0pPa30BaTENbHBIX TEXHOJOTUM, B
TOM YHCJI€ JUCTAHIUOHHBIX TEXHOJIOTUM U 3JIEKTPOHHOTO O0yUYEHHUS

Kypcy 6uonoruu Ha ypoBHE CpeaHero o0miero oopa3oBaHus MPeIIIeCTBYET Kypc OMOIOTHH,
BKJTIOYAIOIIU 3JIeMEHTapHbIE CBECHHUS 00 OCHOBHBIX OMOJIOTHYECKUX 0OBEKTaX.

Conepxanue Kypca OMOJIOTHM B OCHOBHOM IIKOJIE CIIY’)KUT OCHOBOM JJISi M3YYEHUs OOLIMX
OMOJIOrMYEeCKUX 3aKOHOMEPHOCTEH, TEOpui, 3aKOHOB, THUIIOTE3 B CTapllied IIKojie, Irae ocoboe
3HaYeHHUE MPUOOPETAIOT MUPOBO33PEHUYECKUE, TEOPETUUECKUE TTOHATHUS.

Takum o6pa3oM, coaepkaHue Kypca OMOJIOTUU B cTapilei IKoje 0ojiee MOTHO PACKPHIBAET
o0mire OHOJOTHYECKHe 3aKOHOMEPHOCTH, MPOSBISIIOIIMECS Ha pPa3HBIX YPOBHSAX OpraHU3alluu
JKMBOW MPUPOJIBI.

IInanupyemble pe3yJibTaThl

JInyHOCTHBIE pe3y/bTaThI:

1) peamm3anmuy ASTUYECKHX YCTAaHOBOK II0 OTHOIICHUIO K OHMOJIOTMYECKUM OTKPBITHSIM,
MCCIICIOBAHMSIM U MIX PE3yJIbTaTaM;

2) mpu3HaHUS BBICOKOW IEHHOCTU KM3HH BO BCeX €€ MPOSBICHUSIX, 3J0POBbS CBOEro M
JOPYTUX JIIOJIeH, peanu3alii YCTAaHOBOK 3/I0POBOTO 00pasa KU3HU;

3) chopmupoBaHHOE MMO3HABATEIBHBIX MOTHMBOB, HAMPABIEHHBIX Ha IOJIyYeHHE HOBOTO
3HaHHA B oO0JacTu OWOJOTHMH B CBA3M C OyAymlied npoQecCHOHANbHON AeATEIbHOCTHIO WU
OBITOBBIMU TIPOOJIEMaMH, CBSI3aHHBIMH C COXPAHEHHUEM COOCTBEHHOTO 3JI0POBBS M HKOJIOTHYECKOM
0€30MacCHOCTH.

MeTanpeamMeTHble pe3yJibTaThl

1) oBiazieHNe COCTABISAIOIIMMHU HCCIEA0BATENbCKON U MPOEKTHOM JEATENbHOCTH, BKIIOYAs
YMEHHUS BHJETh MpoOJIeMy, CTaBUTb BOINPOCHI, BBIABUIATh TUIOTE3bl, JAaBATh OIpPEACICHUS]
MOHATHUSAM, KJIacCU(UIMPOBATh, HAOIIOAATh, 8 MPOBOJAUTH SKCIEPUMEHTHI, JAEIaTh BBIBOABI U
3aKJIIOYEeHHUs], CTPYKTYpUpPOBaTh MaTepuall, 00bACHATh, JOKa3bIBaTh, 3ALIUIATh CBOU UICH;

2) yMmeHus paboTaTb C Pa3sHbBIMM MCTOYHMKAMM OHOJOrMYecKod HH(OpMAIUU: HAXOJUTh
OMOJIOrMYECKYI0 MH(QOPMAIMIO B PAa3JIMYHBIX UCTOYHUKAX (TEKCTe yyeOHMKA, HAyYHO-TIOMYJISIPHON
auTeparype, OHOJIOTMYECKHX CJIOBapsiX W CIPAaBOYHMKAX), AaHAIM3UPOBATh W  OICHHUBATH
nH(popMalnio, Mpeodpa3oBbIBaTh HHPOPMALUIO U3 OJTHOU (POPMBI B APYTYIO;

3) cnocoOHOCTh BBIOMpATh I1IE€JIEBBIE U CMBICIOBBIE YCTAaHOBKM B CBOUX JCHCTBUAX H
MOCTYIIKAX 110 OTHOUIEHHUIO K )KMBOM MPHUPOJIE, CBOEMY 370POBBIO U 3J0POBBI0 OKPYKAIOIINX;

4) yMeHHUsl aZieKBaTHO HCIOJb30BATh PEUEBBIE CPEJCTBA JUIS JAUCKYCCHU U apryMeHTaluu
CBOEH TMO3UIMM, CpPaBHMBATh pa3Hble TOYKH 3PEHUS, ApPryMEHTHPOBATh CBOIO TOYKY 3pEHUS,
OTCTaMBaTh CBOIO MO3UIIMIO.

IIpeameTHbIe pe3yabTaThl

B noznasamenvhoii (unmennekmyanvhoii) chepe:

1) xapakTepucTHKa collepKaHusI OMOJIOTHYECKIX TEOpHi (KIeTOYHAs, SBOIOIUOHHAS TEOPHUS
Hapsuna); yaenusi Bepnaackoro o 6uocdepe; 3akoHoB MeHemns1, 3aKOHOMEPHOCTEH N3MEHUYUBOCTH;
BKJIa/1a BBIJAIOIINXCS YUEHBIX B Pa3BUTHE OMOIOTUIECKON HAYKH,



1)

2)

2) BBIICIICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (KJIETOK: PACTHUTEIBHBIX
U KMBOTHBIX, JOAJEPHBIX U SIIEPHBIX, MOJOBBIX U COMaTHYECKUX; OPraHU3MOB: OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX; BHJOB, IKOCHUCTEM, OMocdepsl) U IpoieccoB (0OMEH BEIIECTB, Pa3MHOKECHHE,
JeTICHHE KJIETKH, OIUIOJIOTBOPEHUE, JEHCTBUE MCKYCCTBEHHOTO M €CTECTBEHHOI'O OTOOpOB,
¢dopmupoBaHKE TPUCHTOCOOICHHOCTH, 00pa30BaHHE BHJOB, KPYrOBOPOT BEIIECTB M IPEBPAIICHUS
SHEPTUU B IKOCHUCTEMAX U buocdepe);

3) oObscHeHue posn OuoNorMM B (HOPMUPOBAHMM HAYYHOTO MHPOBO33PEHHUS; BKJIana
OMOJIOTHYECKUX TEOpUd B (OPMHPOBAHUE COBPEMEHHOM €CTECTBEHHO-HAay4yHOW KapTHHBI MUpA;
OTPULIATENIBHOTO BIMSIHUS aAJIKOTOJI, HUKOTHMHA, HAPKOTUYECKHX BEIECTB HA Pa3BUTHE YEJIOBEKa,;
BIMSIHUS MYTareéHOB Ha OpPraHU3M YeJIOBEKa, HKOJOTMYECKUX (PaKTOPOB Ha OPraHU3MbI; NPUUYMH
9BOJIIOLUM, M3MEHAEMOCTH BUJOB, HApyIIEHUH pa3BUTUS OPraHU3MOB, HACJIEICTBEHHBIX
3a00JIeBaHUI, MyTaIlUi, YCTOWIMBOCTH U CMEHBI YKOCUCTEM;

4) mpuBeneHHE JO0KA3aTENbCTB (apryMEHTAIMs) €IUHCTBAa JKUBOM M HEXHBOWU IPHPOJIBI,
POJCTBA JKUBBIX OPTaHU3MOB; B3aUMOCBS3€H OPraHU3MOB M OKpY’KaIOIIEH Cpeabl; HEOOXOAMMOCTH
COXpaHEeHHsI MHOT000pa3usi BUJIOB;

5) ymMeHue 10ab30BaThCsl ONOIOTHYECKOM TEPMUHOIOTHENH U CUMBOJIUKOIA;

6) pelieHHe 3IIEMEHTAPHBIX OMOJIOTMYECKHUX 3a]ay; COCTABJIEHHE 3JIEMEHTAPHBIX CXEM
CKPELIMBAHUS U CXEM IIEPEeHOCa BEIECTB U SHEPTUU B IKOCUCTEMaX (L[eNU IUTaHUs);

7) onucanue oco0eil BUI0B 110 MOP(HOJIOTHIECKOMY KPUTEPHUIO;

8) BBISIBIIEHHE U3MEHUMBOCTH, IPUCIIOCOOIEHUI OPraHU3MOB K CpeJie OOUTaHMs!, HCTOYHHUKOB
MyTareHOB B OKpY)Karollel cpele (KOCBEHHO), aHTPOIOI'€HHBIX M3MEHEHUH B SKOCHUCTEMAaxX CBOEH
MECTHOCTH; U3MEHEHUH B 9KOCHCTEMaX Ha OMOJIOTMYECKIX MOJEIISX;

9) cpaBHEHHE OWOJIOTMYECKUX OOBCKTOB (XMMHYCCKHA COCTaB TEN KHUBOW M HEKUBOU
NPUPOJBI, 3apofbIlIa 4YeloBeKa M JAPYrHUX MIICKOIUTAIOMINX, IPHPOJHBIE HOKOCHCTEMBI U
arpo’KOCHUCTEMbI CBOEH MECTHOCTH), IPOLECCOB (E€CTECTBEHHBIH M MCKYCCTBEHHBIM OTOODBI,
II0JIOBOE U OECII0NI0€ Pa3MHOXKEHHUE) U (POPMYJIMPOBKA BBIBOJIOB HA OCHOBE CPaBHEHMS.

B yennocmmuo-opuenmayuonnoit cghepe:

1) aHanmu3 W OLIEHKA Pa3JIMYHBIX T'MIIOTE3 CYIIHOCTU XHM3HH, MPOUCXOKACHUE YelIOBeKa U
BO3HUKHOBEHHUE JKU3HU, TNTOOATBHBIX 3KOJOTHYECKHX MPOOIeM M IMyTel MX PEIICHUs, MOCIeICTBUI
COOCTBEHHON JEATENBHOCTH B OKpY’Kalollel cpejie; Ononornueckoil HHGpopMaluu, mnojryyaeMou us
pa3HBIX HCTOYHHUKOB;

2) OILIEHKa OSTUYECKHX AaCIEKTOB HEKOTOPBIX HCCIEAOBAaHUN B OO0JACTH OMOTEXHOJIOTHUH
(KJIOHMpOBaHHUE, HCKYCCTBEHHOE OIIOZ0TBOPEHHE, HAIIPABIEHHOE U3MEHEHUE TeHOMA).

B cdepe TpynoBoil aeATENbHOCTH: OBJIAJCHHE YMEHMSIMHU M HaBBIKAMHU IOCTaHOBKU
OMOJIOTMYECKUX IKCIIEPUMEHTOB U 00BSCHEHUS UX PE3YIIbTATOB.

B cpepe gpusuueckoit deamenvrnocmu:
00OCHOBaHHE ¥ COOJNIOIEHHE Mep NMPOMUIAKTHKH BHPYCHBIX 3a00JI€BaHMIA, BPEIHBIX IMPHBBIYEK
(xypeHue, ynorpeOaeHue aaKorois, HapKOMaHMs);

MPaBUJI MOBEAECHUS B OKPYKAIOLIEH Cpee.

B pesyabraTre muzyuenuss yuyeOHoro mnpeamera «buosiorus» Ha ypoBHe cpeaHero oouiero

o0pa3oBaHusl BLINYCKHUK HA YIJIYy0J1éHHOM YPOBHE HAYYHTCS:

— OLCHHBATH POJIb OMOJIOTUYECKUX OTKpLITI/Iﬁ U COBPCMCHHBIX HCCIIEIOBAaHUM B Pa3BUTHU HAYKU U

B NMPAKTHYECKOM JIEATETLHOCTH JIFOICH;

— OIIGHMBaTh pOJIb OHOJOTMH B (OPMHUPOBAHMH COBPEMEHHON HAy4YHOH KapTHHBI MHpA,

IMPOrHO3UPOBATH NICPCIICKTHUBLI PA3BUTUA 6I/IO.]'IOFI/II/I;



— YCTaHaBIMBAaTh W XapaKTEPHU30BaTh CBS3b OCHOBOIIOJIATAIONINX OWOJOTUYECKUX TOHSITHIA
(kmeTka, opraHu3M, BHI, 3KOCHCTeMa, Ouocdepa) C OCHOBOIONATAOIIMMH TOHITHAMHU JPYTHX
€CTECTBCHHBIX HAYK;

— 00OCHOBBIBATh CUCTEMY B3IJIAJO0B Ha XHMBYIO IIpHUPOAY U MECTO B Hel YCJIOBCKA, IIPUMCHAA
OHOJIOrHYEeCKHUe TEOpHH, YUCHHUS, 3aKOHBI, 3aKOHOMCPHOCTH, IOHUMATH I'PaHUIIbI UX IIPUMEHUMOCTH,

— MPOBOJIUTH y4EOHO-UCCIEAOBATEIbCKYIO ACSITENBHOCTh MO OHOJOTHH: BBIIBUTaTh TUIIOTE3BI,
IUIAaHUPOBaTh paboTy, OTOMpaTh U MPeoOpa3oBBIBATH HEOOXOAUMYI0 HH(MOPMALIHIO, MPOBOIUTH
AKCIIEPUMEHTHI, UHTEPIPETUPOBAThH PE3YNbTAThI, 1E1aTh BHIBOJIBI HA OCHOBE MOJIYY€HHBIX PE3yJIbTaTOB;

— BBISIBJIATH U 00OOCHOBEIBATh CYHICCTBCHHBIC 0COOEHHOCTH Pa3HbIX ypOBHCfI opraHu3alvii XHU3HU,

— YCTaHaBJIMBATh CBSI3b CTPOCHUS U (DYHKIIMK OCHOBHBIX OMOJIOTHYECKUX MAaKPOMOJIEKYJI, UX POJIb B
nporeccax KJIeTOYHOIo MeTabosIn3Ma;

— pewaTh 3aJayd Ha ompeaelieHue mnocienoBarenbHocTH  HykieotunoB JHK u MPHK,
antukonoHoB TPHK, mocnenoBarensHOCTH aMHHOKHCIOT B MOJEKyJie Oelka, MPUMEHssl 3HaHUSA O
peakMsaX MATPUYHOTO CUHTE3a, FTEHETUYECKOM KOJ€, IPUHLUIE KOMILIEMEHTAPHOCTH;

— J€JIaTb BBIBOAbI 00 HN3MCHCHUAX, KOTOPLIC HpOH?;OfII[y’l' B IIponecCax MaTrpu4iHOIro CHUHTE34, B
CJIydac U3BMCHCHHUS ITOCJIICAOBATCIIBHOCTU HYKJIICOTUIOB HHK,

— cpaBHUBaTh (Da3wl JENICHUS KJICTKH, pEIlaTh 3a/a4dl Ha OINpe/IelicHUEe M CPpaBHEHHE KOJIMYECTBA
reHeTudyeckoro marepuana (xpomocom u JIHK) B kiieTkax MHOTOKIJIETOYHBIX OPraHM3MOB B Pa3HBIX
(hazax KJIETOYHOTO IIUKJIA,;

— BBIABIITH CYIIECTBEHHBIE IIPU3HAKU CTPOCHMS KIIETOK OPraHM3MOB DPa3HBIX LAPCTB JKUBOU
IIPUPO/IbI, YCTAHABIIMBATH B3aUMOCBSA3b CTPOCHUS U (PYHKIUI YacTeil U OpraHoOU0B KIIETKH;

— 00OCHOBEIBATh B3aMMOCBS3b IJIACTHYECKOTO U OHCPICTUYCCKOI'O O6M€HOB; CpaBHHUBATH NPOLUECCChI
ITACTUYECKOTO M SHEPIrCTUYCCKOTO O6M€HOB, IPOUCXOAAIINX B KIICTKAX JXWUBBIX OPraHU3MOB;, —
OMpeaACIATL KOJIUYCCTBO XPOMOCOM B KIICTKaX paCTCHI/IfI OCHOBHBLIX OTACJIOB Ha pa3HbIX OJSTalax
ZKHN3HCHHOI'O IMKJIA,

— CpaBHUBATL PA3HBIC CIIOCOOBI PA3MHOXKCHHUA OPraHU3MOB; — XapPaKTCPU30BATH OCHOBHBIC OTallbI
OHTOI'CHE3a OPraHU3MOB,;

— pelaTh IeHETHMYeCKHWE 33aJauyd Ha JAUTMOPUIHOE CKpPELIMBaHUE, CLEIUIEHHOE (B TOM 4YHCIE,
CHEIJICHHOE C II0JOM) HAclIelOBaHHWE, aHAIN3HUPYIOLIEE CKPEUIMBAHHWE, IPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTU Y 3aKOHOMEPHOCTHU CLEIUIEHHOTO HACIIEI0BAHUS;

— pacKpblBaTh MPUYMHBI HACIEICTBEHHBIX 3a00JI€BaHUM, apryMEHTUPOBAaTh HEOOXOIUMOCTbh MEp
MpeNyNpexIeHNs TaKuX 3a00J1eBaHMI;

— BBIABJATH TIPHUYHMHBI W CYHICCTBCHHBIC IIPU3HAKH MO}II/I(l)I/IKaHI/IOHHOI\/’I n MYTaHHOHHOﬁ
U3MCHYHNBOCTH, 00OCHOBEIBATH POJIb UBMCHUYHUBOCTHU B €CTECCTBECHHOM U HCKYCCTBECHHOM 0T60pe;

— 000CHOBBIBATh 3HAUEHUE PA3HBIX METOJOB CEJIEKIIMM B CO3JIJaHUU COPTOB PACTEHUH, MOPOJ
KUBOTHBIX M IITAMMOB MHKPOOPTraHMU3MOB; — XapaKTepu3oBaTh (HAKTOPbl (ABMXKYILHME CHUJIBI)
3BOJIIOLINN;

— XapaKTepu30BaTh MPUYMHBI U3MEHUYMBOCTH M MHOTO00pA3usi BUIOB COTJIACHO CHHTETHYECKOU
TEOPHH IBOJTIOIIHH;



— XapaKTepHu30BaTh MOMYJALIUI0 KaK €IUHUILY SBOIIOIUH, BUJ KaK CHCTEMAaTHYECKYIO0 KaTETOPUIO U
KaK pe3ysbTaT 3BOJIIOLINH;

— YCTaHAaBIIMBATh CBA3b CTPYKTYPHI U CBOMCTB 3KOCUCTEMBIL;

— COCTAaBJIATh CXCMBbI IICPCHOCA BCIICCTB U QHCPIUHU B 9KOCUCTEMC (CCTI/I HI/ITaHI/ISI), IMTPOTrHO3HUPOBATH
X U3MCHCHUS B 3aBUCHUMOCTH OT U3MCHCHUA (baKTOpOB CpE€akbl;

— apryMEHTUpPOBaTh COOCTBEHHYIO TO3HUIMIO MO OTHOIICHUIO K 3KOJOTHYECKHM TpolieMaM u
MOBEJICHUIO B IPUPOJIHON CpELIE;

— 000CHOBBIBAaTh HEOOXOMMOCTh YCTOMUUBOTO Pa3BUTHA KaK YCIOBUS COXpaHEHHs OHOC(epsI;

— OIICHMBATh MPAKTUYECKOEC U ITUYECKOE 3HAUCHUE COBPEMECHHBIX HCCJICIOBAaHUN B OWOJIOTHH,
MEIUIIHE, YKOJIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OLICHKY;

— BBISIBJIATH B TEKCTE OMOJIOTHYECKOTO COACPpIKAaHHUA HpO6JICMy U apryMmMmeHTUPOBAHHO eé O6”b$ICH$ITI);

— TMPEICTaBIISATh OHOJIOTMYECKYI0 WHGOPMAIMIO B BUJE TEKCTa, TaOJMIBI, CXEMbI, Trpaduka,
JaUarpaMMbl M JIeiaTh BBIBOJBI Ha OCHOBAHHM IPEICTABJICHHBIX JAHHBIX; MMPEOOPa30BbIBATh Ipaduk,
TaOJUILY, TUarpaMMy, CXeMY B TEKCT OMOJIOTHUYECKOTO COJICPKAHUS.

BbINyCKHUK HA YIJiy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCSI:

- 0pP2aHU308bI6AMb U NPOBOOUMb UHOUBUOYANLHYIO UCCIE008AMENbCKYIO 0esmelbHOCMb N0 OU0I02UU
(unu  pazpabameieams UHOUBUOYATILHBII NPOEKM): 8blOBUSAMb  2UNOMe3bl, NIAHUPO8AMb  pabomy,
omboupames U npPeodOPA306bIBAMb  HEOOX00UMYIO  UHDOpMAyUlo,  NPOBOOUMb  IKCHEPUMEHMbL,
UHMEPNPEeMUpo8ams pe3yibmamsl, 0eianv 6bl800bl HA OCHOBE NOJYYEHHBIX Pe3yIbmamos, npeoCmaesisime
NPOOYKM C80UX UCCNe008AHUIL;

- NPOCHO3UPOBAMb NOCIeOCMEUsE COOCMBEHHbIX UCCACO08AHUN C VHemOM IMU4YecKux HOpM U
IKOJI02UHECKUX MPebOBAHULL,

- 8bl0eNAMb CYUWECMBEHHble 0COOEHHOCIMU JHCUSHEHHbIX YUKI08 Npeocmasumenei pasHblX 0moenos
PAacmeHuil U Munoe8 HCUGOMHBIX, U300PAANCAMb YUKTbL PA3GUMUSL 8 BUOE CXEM,

- AHAU3UPOBAMDb U UCHONIL308AMb 8 PEUeHUU YYeOHbIX U UCCIe008AMENbCKUX 3A0ad UHDOPMAYUIO O
COBPEMEHHBIX UCCIE008AHUSX 8 OUONO2UU, MEOUYUHE U IKOTOUU,

- ap2yMeHmuposams HeoOX00UMOCHb CUHME3d eCMEeCMBEHHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUS
8 9NOXY UHDOPMAYUOHHOU YUBSUIUZAYUU,

- MOOenUposams UMEeHeHUe 3KOCUCmEM MO0 GIUSHUEM DA3IUYHLIX 2PYNN (aKmopos OKpyicarowel
cpeovl;

- ewiABIAMb 8 Npoyecce UCCIe008AMENbCKOU  0esIMelbHOCMU — NOCAeOCMBUs.  AHMPONOSEHHO20
8030elicmeusi HA IKOCUCMEMbl CB0e20 Pe2UOHA, Npeodldzamv CHOCoObl CHUNCEHUS aHMPONO2EHHO20
6030€liCmeuUst Ha IKOCUCEMbL,

- UCNOABL308aMb NPUOOPEmMeHHble KOMNemeHyuu 6 NPAKMUYeckou OesimelbHOCMU U NOBCEOHEBHOU
HCUBHU O NpUoOpemenuss onvima O0esmelbHOCMU, npeoulecmayioujeli. npogdeccuoHalbHoU, 68 0CHOGe

KOMOopot edcum 6Uono2us Kaxk y4eOHulll npeomen.



4. TemaTH4eckoe MJIAHUPOBAHUE
[Tporpamma cpemnero odmiero o6pasoBaHus.

buonorusa. 10-11knaccel, Jluneinsiii kypc, aBtopbl: B.B. Ilaceunuk, C.B. Cymaroxuna, I'.C.
Kanunosa, [Ipocsemenue, Mockga, 2019 r.

VYuebnuk: buonorus 10-11 xnace, aBtop B.B. [laceunuk, 8 u3nanue, [Ipocsemenne, Mocksa, 2019r.

Bcero: 204 gaca

Ne HanmenoBanue KommaectBo B ToMm uucne:

- pa3zacioB U TEM qacoB MPAKTUYCCKUC paGOTLI KOHTPOJIbHBIC pa6OTLI

1. |Buomorus  Kak 10 yacos 1 1
KOMILJIEKC HayK O
JKUBOM IPUPOJIC

2. |CtpykTypHBIC B ()YHKIIHOHAIbLHBIE OCHOBBI JKU3HU
MornekynspHbIi 27 yacoB 3 2
YpOBEHb
KneTounslii 37 4acoB 2 2
YpOBEHBb

3. |Opranmsm
Opranu3MeHHbIM | 28 yacoB 10 2
YpOBEHb
[MomynsimuonHo- | 25 gacos 2 1
BHUJIOBOU
YpOBEHb
OKOCHCTEMHBII 48 qacoB 1 1
YpOBEHb
buocdepnbrit 29 yacoB 1
YpOBEHb

Bcero: 204 yaca

OcHoBHOe coiep:kanune Kypca «buosorus»

Buosorusi Kak KOMILIEKC HayK 0 kuBoi nmpupozne (10 yacos)

buonorust xkak KOMIUIEKCHas HayKa, METOJIbl HAYYHOI'O IIO3HAHUS, HCIIOJIb3yeMble B OHOJIOTHH.
CoBpemeHHble HampaBieHus B Ouosioruu. Ponb Ouosiornn B (pOpMUPOBAHHWM COBPEMEHHON Hay4yHOMU
KapTUHBI MUPA, IPAKTUYECKOE 3HaUeHNE OMOJIOTHUECKUX 3HAHUH.

buonoruueckre cuctemsl Kak MpeaMeT U3y4eHHsi OMOJIOTHH.
CTpyKTypHbIe U (YHKIMOHAIbHbIE OCHOBBI K13HM (64 4aca)

MounekynsipHble OCHOBBI ku3HU. Heopranumdeckue BemiecTBa, HMX 3HaueHue. OpraHuyeckue
BellecTBa (yrieBo/bl, JIUMUIbI, OENKH, HYKIeUHOBbIe KUCIOThl, AT®) n ux 3nadenue. buononumepsl.
Jlpyrue opraHu4ecKue BellecTBa KIEeTKU. Hanomexnonozuu 6 buono2uu.

Knerka — cTpykTypHas ¥ (yHKIHMOHAIbHAs €AMHUIA OpraHu3Ma. LluTonorus, MeTo sl IUTOIOTHH.
Ponp k1neToyHOU T€OpHHM B CTAaHOBJIIEHMHM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI Mupa. Knetkn
MPOKapuoOT M 3yKapuoT. OCHOBHbIE YaCTU U OPTaHOUAbI KJIEeTKU, UX (pyHKuuu. CtpoeHune u (QyHKIUU
XpPOMOCOM.



Bupycsl — HeknerouHas Gopma KU3HU, Mepbl TPOPHUIAKTUKN BUPYCHBIX 3a00JI€BaHUH.

JKusnenearenbHOCTh KieTkH. Ilmactudeckuii ooMeH. doTocuHTe3, XeMocuHTe3. buocunTes Oenka.
DHepreTuieckuii 0OMeH. XpaHeHue, Tepenada u peaan3alus HaclaeACTBEHHOW HH(POPMAIIUK B KJICTKE.
I'enetnveckuii koa. I'eH, reHoM. ['eHoMuKa. BiusiHMe HApKOTEHHBIX BEIIECTB HA MPOIIECCHI B KJIETKE.

Knerounsiii uki: uaTepdasza u aeneHue. MUToO3 U Meio3, ux 3HaueHne. CoOMaTHYECKHE U TTOJIOBBIE
KJIETKU.

Opranusm (28 yacoB)

Opranusm — emuHoe 1enoe. JKusHedestenbHOCTh opraHu3Ma. (OCHOBHBIE —MPOIIECCHI,
MpoucXoJsiue B opranusme. Perynsanus GyHKui opranusma, roMeocTas.

Pasmuoxxenne opranuzmoB (Oecrosnioe u 1ojoBoe). CrocoObl pasMHOXKEHUS Y pPACTCHHH H
KHNBOTHBIX.

WunuBunyanbHoe  pa3BuTue opraHusma  (oHtoreHes). [IlpuumHbl  HapylieHH  pa3BUTHSL
PenpoaykTuBHOE 310pOBBE YEJIOBEKA; MOCIEACTBUS BIMSHUS QJIKOTOJIsI, HUKOTUHA, HAPKOTUYECKUX
BEIIECTB Ha YMOPUOHAIILHOE pa3BUTHE YeNloBeKa. JKU3HEHHbIE IIUKJIIbI Pa3HBIX TPYI OPTaHU3MOB.

FeHeTI/IKa, METO/bI I'CHCTHUKU. I'enermueckas TCPMHHOJIOT U n CHUMBOJIMKa. 3aKOHBI
HaCJICIACTBCHHOCTHU I. MeHI[eJ'IH. XpOMOCOMHaH TCOPHUA HACJIICACTBCHHOCTH. OnpeﬂeneHI/Ie I10J1a.
CHGHHGHHOC C I10JIOM HaCJICaAO0BaHUC.

I'enernka genoBeka. HacnencTBeHHbIE 3a00€BaHUS YEJIOBEKA M MX MPEIyNPEKICHUE. ITUICCKUE
aCIEKTHI B 00JIaCTH MCIII/IIII/IHCKOﬁ TCHCTUKU.

I'enotun u cpena. Henacnencreennass uaMeHUMBOCThb. HaciencTtBeHHass M3MEHYMBOCTh. MyTtanuu.
MyTtareHsl, uX BIUSHUE Ha 310POBbE YEIIOBEKA.

Jomectukanus u cenexkuus. Meroasl cenekiuu. buorexnonorus, €€ HalpaBJIeHUs U IEPCIEKTUBbI
pasButus. buobezonacnocme.

Teopusi 3Boouuu (10 yacos)

Pa3zButne 53BOIIOIMOHHBIX H,Z[eﬁ, OBOJJIIOIIMOHHAA TEOpUA 4. I[apBI/IHa. CuHreTuueckas TCOpUA
OBOJJIIOIHH. CBI/IIICTCJ'ILCTBa 9BOJIFOLIUH KUBOU npupoasbl. MI/IKpOBBOHIOI_II/IH U MaKpO3BOJIIOLUS. BI/II[, €ro
KpUTCPUH. HOHYHHHI/IH — DJICMCHTAapHad CAWUHUIA 3SBOJIFOINU. I[BI/I)KYH_II/IG CHJIBI OBOJIOIOHWH, HX
BJIMAHHC Ha FCHO(bOHH MOITYJIAINH. HaHpaBJ’IeHI/IH 9BOJJIIOIIHNH.

MHoroo0pasue OpraHu3MoB Kak pe3yabTaT SBOMOIHMH. [IpUHIIUITEL KiTacCH(pHUKAIMH, CHCTEMATHKA.
PasBurtue xu3uu Ha 3emie (15 yacos)

FI/IHOTe?;I)I HpOI/ICXO)K}IeHI/IH JKHNU3HHU Ha 3€MJ'IC. OCHOBHI)IG 9Tallbl 3BOJIFOIINHU OpFaHI/ILICCKOFO MI/Ipa Ha
3emuire.

CoBpeMeHHBIE NPEICTABICHUS O IPOMCXOXKACHUM YelIOBEKa. DBOMIONMS YEJIOBEKA (aHTPOIIOTEHE3).
JIBuokymiue cuibl aHTpororeHes3a. Pacel uegoBeka, MX IPOUCXO0KIEHUE U €TUHCTBO.

Opranu3mbl 1 OKpyxawinas cpena (77 yacon)
[TprcnocobeH st OPraHu3MOB K JCHCTBUIO SKOJIOTHUECKUX (HaKTOPOB.

Buoreoneno3. Dkocucrema. PaznooOpasue skocucteM. B3auMOOTHOIIEHUS NOMYJSIMA pasHBIX
BHJIOB B 3KocHucTeME. KpyroBopoT BEIIECTB U TOTOK HEPTUU B IKOCUCTEME. Y CTOMYMBOCTD U AMHAMUKA



skocucteM. [locnmencTBusi BIMSHUS —ACSITEIBHOCTH 4YellOBeKa Ha JKocucTteMbl. CoxpaHeHHe
OMopa3zHO0Opa3usi KaKk OCHOBA YCTOMYMBOCTH SKOCHCTEMBI.

Crpykrypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI.

Kpyrosopotsl BemiectB B Ouoctepe. Ponp yenoBeka B Ouocepe. I'mobanmbHbIe aHTPONOTCHHBIC
u3MeHeHus: B Ouocdepe. [Ipobaemsl ycroitunBoro pa3putus. [lepcreKTUBBI pa3BUTHSI OMOIOTHYECKUX

HayK.
IIpumepHBbIii epedyeHb 1a00PaTOPHBIX U MPAKTHYECKUX PadoT (Ha BHIOOP yuuTeIs):
1. Mcionb30BaHue pa3iuyHbIX METOJOB IIPU U3yYCHUH OMOIOTUYECKUX OOBEKTOB.
2. TexHMKa MUKPOCKOIIMPOBAHMUSI.

3. I/ISYIIGHI/IC KJICTOK paCTeHI/Iﬁ H JKUBOTHBIX 10 MUKPOCKOIIOM Ha I'OTOBBIX MHUKPOIIPCIIapaTax U UX
OIIMCaHHuC.

4. IIpuroToBiieHHE, pacCMaTPUBAHUE U OITMCAHUE MUKPOIIPENapaToOB KJICTOK PACTCHUH.
5. CpaBHEHHE CTPOEHUS KIETOK PACTECHUH, )KUBOTHBIX, TPHOOB U OaKTEpHUH.

6. M3ydyeHune ABM>KEHUS LUTOIIA3MBbI.

7. 3y4yeHue mia3Moimn3a 1 Iemia3Moin3a B KIIETKaX KOKHIIbI JIyKa.

8. I/I3yquI/Ie (I)epMeHTaTI/IBHOFO pacIICIVICHUA IMEPOKCHUIa BOAOPOJa B PAaCTUTCIbHBIX W JKUBOTHBIX
KIJICTKAax.

9. OOHapy>xeHue OENIKOB, YII€BOJOB, JIUIUAOB C TIOMOIIbIO KAUECTBEHHBIX pPeaKIHii.

10. Beigenenune JJHK.

11. I3yuenune kaTaIMTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUJIa3bl UM KaTauassbl).
12. HabGnronenne MUTO3a B KJIeTKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX MUKpOIIpenaparax.
13. M3yuenne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax.

14. M3yuenue craguil Meiio3a Ha TOTOBBIX MUKpPOIIpEnaparax.

15. 3y4yeHue cTpoeHuns MOJIO0BBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEnaparax.

16. Pemenue saneMeHTapHbBIX 3a71a4 110 MOJICKYJISIPHON OMOJIOTHH.

17. BeisiBIeHUE MPU3HAKOB CXOJICTBA 3aPOJIBIIICH YeIOBEKA U APYTHX MO3BOHOYHBIX KUBOTHBIX KaK
JTIOKa3aTeJIbCTBO UX POJICTBA.

18. CocraBneHune 31eMeHTapHbIX CXEM CKPEIIUBaHUsI.

19. PemieHue reHeTHUECKHX 3a1a4.

20. M3yuenue pe3yabTaTOB MOHOTHOPUIHOTO U TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBL.
21. CocraBlieHHE U aHATIU3 POJOCIOBHBIX YEJIOBEKA.

22. 3yueHnne n3MEH4YUBOCTH, IOCTPOCHHUE BAPUALIMOHHOIO Psifia U BApUALIMOHHON KPUBOM.



23. Onucanue peHoTura.

24. CpaBHEHHE BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIO.

25. Onucanue NpucnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapakTepa.

26. BoIsIBIICHHE TTPUCTIOCOOICHHUI OPTaHU3MOB K BIHSTHHIO PA3JIMYHBIX SKOJIOTHIECKUX (haKTOPOB.
27. CpaBHEHHE aHATOMHYECKOTO CTPOCHUS PACTCHUH pa3HBIX MECT OOUTaHHUS.

28. MeTopl u3MepeHus pakTopoB cpebl OOUTaHUSI.

29. M3yueHue 3KOJ0rM4YeCKUX afanTalui YeJI0BeKa.

30. CocraBieHue NUIIEBBIX LETEH.

31. 3y4yeHue u onucanre 3KOCUCTEM CBOCH MECTHOCTH.

32. MogenupoBaHue CTPYKTYp U MPOIECCOB, MPOUCXOASIINX B SKOCUCTEMAX.

33. OueHka aHTPONOT€HHBIX U3MEHEHU B PUPOJIE.
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