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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma cocraBieHa Ha ocHoBe ®enepanpHoro I'ocynapcTBeHHOro craHpapra,
porpamMMbl 10 OHOJOTHH ISl 001Ie00pa3oBaTeNbHBIX IKOJ (cOopHUK buonorus. Paboume
nporpammsl. [Ipenmernas nuHust yaueOHUKOB «JIuHus xu3am». 10—11 kimacesr: yue0. mocobue s
001eo0pa3oBaTeNIbHBIX. Opranu3anuii: 0a3oBerid  ypoBeHb / B.B.Ilaceunuwk, [I'.I'.IlIBeros,
T.M.EdpumoBa. — M.: Ilpocsemenue, 2017), MOTHOCTRIO OTpaXkaromiei coaepxkanue [Ipumeproit
IpPOrpaMMbl, C JIONOJHEHUSMHU, HE MPEBBIIIAIOIIMMHU TpPeOOBAHUA K YpPOBHIO IOATOTOBKHU
o0yyJarouxcs.
HopmaTuBHO-TIpaBOBbIE€ JOKYMEHTBHI, Ha OCHOBAHMHM KOTOPbLIX pa3padoraHa padouasi
nporpamMma:
e denepanbHbId TOCYJApPCTBEHHBIN 00pa30BaTEeNbHBIN CTaHIAPT CPEAHEro ooiiero oOpa3zoBaHUs
(yTB. mpuka3zoM MunucrepcTBa obpasoBanust 1 Hayku P® ot 17 mas 2012 r. N 413). IloanmyHkT 6
n3meHeH ¢ 7 aBrycra 2017 r. - [Ipuka3z Munobpuayku Poccuu ot 29 urons 2017 r. N 613
o @enepanpubii 3akoH PD® ot 29.12.2012 No 273-®3 "OO6 ob6pazoBanuu B Poccuiickoit
®denepanun», cT. 2, . 9;
e ®denepanbHBINA TOCYIAPCTBCHHBIN 00pa30BaTEeIbHBINA CTAaHIAPT;
® mnucpkMo MunucTepcTBa o6pa3oBanus U Hayku P® ot 19 anpenst 2011 1. Ne 03-255 «O BBeneHuu
denepanbHOro rocyIapCTBEHHOI0 00pa30BaTeNIbHOTO CTaHapTa O0IIero 0Opa3oBaHUS;
® (enepanbHBINA IEpeYeHb yYEOHNKOB, PEKOMEHJOBaHHBIX MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
P® k ucnonb3oBanuio B 00pa3oBaTeIbHOM IIpoliecce B 00IIe00pa30BaTEIbHBIX YUPESKICHHUIX, HA
2019-2020 rr., ip. Munucrepcta odpazoBanus u Hayku PO Ne 345 ot 28.12.2018
® npuka3 MunucrepctBa oOpa3oBanus u Hayku PD Ne 1577 ot 31.12.2015 r. «O BHeceHuu
n3merneHuit B ®I'OC OO0, yrBepkAEHHBIN IpUKa3oM MuHucTepcTBa 00pazoBanus U Hayku PD ot
17.12.2010 1. Ne 1897,
e [Iporpamma: IIporpamma mo Ouonoruu it 001meo0pa3oBaTeNbHBIX MKOJ (cOOpHUK bronorus.
Pabouue nporpammel. [Ipenmernas nunusg yueOHuKoOB «JluHus xuszHm». 10—I11 xiaccel: yu4eO.
nocobue il 001eo0pa3oBaTeNIbHBIX. OpraHu3anuii: 6a3oBeiii ypoBeHs / B. B. I[laceunuk, I'. T.
[BenoB, T. M. EpumoBa. — M. : TIpocsemienue,
e VYueOGHuk: buomorusa. O6mas Ouonorus. 10-11 kin.: yueOHMK 11 0OlIe00pa3oBaTeIbHBIX
yupexenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py6uos: - M., [Ipocsenienue.

INJIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA KYPCA BUOJIOT'UAN
B pe3ynvmame uzyuenus yuebnozco npeomema «buonozusn» na yposne cpednezo (nonozo) ooueco
00pazo6anUs 6bINYCKHUK HA 6A3080M YPOBHE HAYYUMCL:
— packpblBaTh Ha IpUMeEpax poJib Onosiornu B (OPMHUPOBAHMM COBPEMEHHOW Hay4YHON KapTUHBI
MHUpPA U B IPAKTHUECKOHN IEATEeIHHOCTH JIIOJICH;
— MOHMMATh U ONHUCHIBATh B3aUMOCBS3b MEXJly €CTECTBEHHbIMH HayKaMu: OHosoruen, (pu3nKou,
XUMHEH; YCTaHABIMBATh B3aMOCBS3b MPUPOTHBIX SBICHHIA;
— IOHUMAaTh CMBICII, pa3aNyaTh M OMMCHIBATh CHCTEMHYIO CBA3b MEXIY OCHOBOIOJATAIOIIUMU
OMOJIOTMYECKMMU TIOHATHAMM: KII€TKa, OPraHu3M, BUJI, SKOocucTeMa, Ouochepa;
— MPOBOAUTH 3KCIEPUMEHTHI MO HM3YYEHHIO OHOJIOTMYECKHX OOBEKTOB U SIBJICHHUH, OOBICHATH
pe3yNIbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATH UX, (OPMYITUPOBATEH BHIBO/IBI,
— HCIOJIb30BaTh OCHOBHBIE METOAbl HAyYHOTO TO3HAHMUS B  Y4€OHBIX OMOJIOTHYECKUX
UCCIIEIOBAaHUSX, NMPOBOAUThH SKCIIEPUMEHTHI MO M3YyYEHHIO OMOJIOTHUECKUX OOBEKTOB M SBICHHIA,
OOBSICHATH PE3yJIbTaThl SKCIIEPHMEHTOB, aHATU3UPOBATH WX, (HOPMYITHPOBATH BHIBOIHI;
— (opMynupoBaTh TUIOTE3bl HAa OCHOBAHUM IMPEJUIOKEHHOW OHONOrMYecKoil HHPOpMALUU U
npeJiaraTb BapuaHThl IPOBEPKU THIIOTES;
— CpaBHMBATh OMOJIOTHYECKHE OOBEKTHI MEXKIY COOO0 M0 3aJaHHBIM KPUTEPUSAM, JeNaTh BBIBOJIbI
Y YMO3aKJIFOUEHHUSI Ha OCHOBE CPaBHEHMUS;
— O0OOCHOBBIBAaTh €IWHCTBO KMBOM M HEXKUBOW MPHUPOIBI, B3aUMOCBS3M OPraHU3MOB U
OKPY’KaIOIIeH Cpeibl Ha OCHOBE OMOJIOTUUECKUX TEOPUIA,
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— MPHUBOJMUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COCTUHEHUN KIETKH (OenKoB,
’KMPOB, YIJIEBOJIOB, HYKJIIEMHOBBIX KUCIIOT);
— pacno3HaBaTh KIETKHU (IIPOKApUOT U SYKApHUOT, PACTEHUM M JKUBOTHBIX) 10 OMNMCAHHIO, HA
CXEMaTHUYECKUX M300pakKeHUsX; YCTaHABIMBATh CBS3b CTPOCHUS M (YHKLUN KOMIIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOT000pa3ne KIETOK;
— 00BACHATH MHOT0O0Opa3ue OpraHu3MOB, IPUMEHSISI 3BOJIIOLIMOHHYIO TEOPHIO;
— OOBACHATH NPUUMHBI HACIIEICTBEHHBIX 3a00JI€BaHUM;
— BBIABIATh U3MEHUMBOCTh Y OPraHU3MOB; CPaBHUBAaTh HACJIEICTBEHHYIO U HEHACIEICTBEHHYIO
WU3MEHYUBOCTb;
— BBIIBIIATH MOp(QoJoruyeckue, (pu3nonoruyeckue, MOBEICHUECKUE aJallTAllud OPraHU3MOB K
cpezne oOuTaHMS U ICHCTBHIO SKOJIOTUYECKUX (PaKTOPOB;
— COCTaBJISITh CXEMbI IIEPEHOCA BEIIECTB M SHEPIHH B HKOCUCTEME (LI€TIM ITUTaHU);
— MPHUBOJMTH J0KA3aTEILCTBA HEOOXOAUMOCTH COXPAaHEHUs! OMOPa3HOOOPa3Hs JUIsl yCTOWYMBOTO
Pa3sBUTHSL U OXPaHbl OKpYKaroIleHl cpeibl;
— OIIEHUBAThH JOCTOBEPHOCTH OMOIOTHYECKON HH(OPMAIIH, IOTYICHHON U3 Pa3HBbIX HCTOYHHUKOB;
— MPEJCTABIATh OMOIOINYECKYI0 HH(OpMALMIO B BHJIE TeKCTa, TaONIMLIbl, rpaduKa, AMarpaMmbl U
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU IIPECTABICHHbIX JaHHbBIX;
— OLIEHUBATb pOJb JIOCTWXXEHUH T€HETHUKH, CEIEeKIHMH, OMOTEeXHOJOIMH B IPaKTHUECKOU
JIeSITEIIbBHOCTH YEJIOBEKA,
— OOBACHATHh HETaTUBHOE BIIUSHHE BELIECTB (AJIKOrojsl, HUKOTHHA, HAPKOTHUECKUX BEILIECTB) Ha
3apO/IbIILIEBOE PA3BUTHE YEIIOBEKA.
Buinycknux na 6a3080m yposHe NOLYUUM 8O3MONACHOCb HAYYUMbCA!
— JaBaTh  HaydyHoe OOBbsSCHeHHME  OuojormdeckuM  (axtam, mporeccam, SBICHHSIM,
3aKOHOMEPHOCTSIM, HCIOJIb3Ysl OMOJIOTMYECKHE TEOpHH (KJIETOYHYIO, SBOJIIOLUOHHYIO), YUEHHE O
O6uocdepe, 3aKOHBI HACIIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYNBOCTH,;
— XapaKTepH30BaTh COBPEMEHHbBIE HANIPABJICHUS B Pa3BUTUHM OMOJIOTMH; OMMCHIBATH UX BO3MOKHOE
MCII0JIb30BaHUE B IIPAKTUYECKOM J1€ATENbHOCTH;
— CpaBHMBATh CMOCOOBI AETCHUS KIETKH (MUTO3 U MEH03);
— pemiathb 3aja4M Ha noctpoeHue ¢parmenta sropoil nenu JJHK no npeanoxxeHHomy gparmeHTy
nepsoiif, uPHK (MPHK) no yuactky /JIHK;
— pelaTh 3a/1a4y Ha OIpeeseHIe KOJIMYECTBa XPOMOCOM B COMAaTUYECKUX U TOJIOBBIX KJIETKaX, a
TaKXke B KJIEeTKax Mepe] HayaJloM JeleHus (Meio3a MM MUTO33a) W IO €ero OKOHYaHUM (Iis
MHOTOKJIETOYHBIX OPTaHU3MOB);
— pewmarb TIeHeTHYecKHe 3aJa4yd Ha MOHOTHMOPHIIHOE CKpEIlMBAaHUE, COCTABIATh CXEMbI
MOHOTHOPUJHOTO  CKpEIIMBaHMs, TMPUMEHSS  3aKOHBI HACJIEJACTBEHHOCTH U HUCIOJB3YS
OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;
— YCTaHaBIMBaTh THUIl HACJIEIOBaHHUS U XapakTep NpPOSBICHUS NpHU3HAKa IO 33JaHHOM CXeme
POJOCIOBHON, IPUMEHSS 3aKOHBI HACIEACTBEHHOCTH,
— OLIEHUBATh PE3yNIbTAaThl B3aUMOJICHCTBHUS UEIOBEKA M OKPYXKAIOUIEH Cpepl, MPOrHO3UPOBATH
BO3MOXXHBIE  IIOCIEACTBUS  JEATEIBHOCTH  4YEJIOBEKAa  JUISI CyLUIECTBOBAHUSA  OTHEJIBHBIX
O1OJIOrN4YeCKNX 00BEKTOB U LIEJIBIX MPUPOTHBIX COOOIIECTB.

PE3YJIbTATBI OCBOEHUA KYPCA BUOJIOI'H
JesTenbHOCTh 00pa30BaTENHHOTO YUPEKACHHUS OOIIEero oOpa3oBaHUs B 00y4eHWH OHMOJOTHU B
cpeaHel (MOJTHOM) IIKOJIE JOKHA OBITh HalpaBiieHa Ha TOCTHKEHHE 00YUYaIOIMMUCS CIETYIOLINX
JIMYHOCTHBIX Pe3yJ/ibTATOB!
1) peamu3anMu HSTUYECKUX YCTAHOBOK [0 OTHOLIEHHWIO K  OHOJOIMYECKHM OTKPBITHSIM,
HCCJIEIOBAHMSIM U UX pe3yJibTaTaMm;
2) mpu3HaHUS BBICOKOM IIEHHOCTH >KM3HHM BO BCEX €€ IMPOSIBICHUAX, 3J0POBbS CBOETO M JIPYrHX
JIOJIeH, pean3alnuy yCTaHOBOK 3/J0pOBOr0 00pa3a )KU3HHU;
3) chopMHPOBAHHOCTH MMO3HABATEIbHBIX MOTHBOB, HAPABJICHHBIX Ha MOJTY4Y€HHUE HOBOTO 3HAHUS B
obyacTi OWOJNIOTHU B CBSI3M C Oyaymier mpodecCHOHaTbHON eATEeIbHOCThI0 WM OBITOBBIMH



npoOJeMaMu, CBSI3aHHBIMHM C  COXPAaHEHMEM COOCTBEHHOTO 3JI0pPOBbS W DKOJOTMYECKOU
0€30I1aCHOCTH.

MeTanpeaMeTHbIMHM Pe3yJIbTATAMM OCBOCHHS BBITYCKHUKAMH CTapIIeil Kokl 0a30BOro Kypca
OMOJIOTUY SBJIAIOTCA:

1) oBnazeHue COCTABISAIOIIMMU UCCIIEI0BATENBLCKON U MPOEKTHOM JESATENbHOCTH, BKIIOYAs YMEHUS
BUJETh MNpOOJEMy, CTaBUTh BOINPOCHI, BBIIBUIATh T'MIIOTE3bl, J1aBaTh OIPEIEIICHHUS MOHATHUSAM,
KJIaccu(uIupoBarb, HaONIONATh, IPOBOJAUTH SKCIEPUMEHTHI, JeNaTh BBIBOJBI U 3aKIIOUCHHUS,
CTPYKTYPUPOBATh MaTepuai, OObsICHSTh, 10Ka3bIBATh, 3aILUIIATh CBOU HJIEH;

2) ymeHuss paboTaTh C pa3HBIMH HMCTOYHHKAMH OWOJOTHMYECKOW HH(GOpMAIMK: HAXOIUTh
Ouosornyeckyro MH(GOpMaIUIo B pa3IMYHbIX UCTOYHHUKAX (TEKCTE y4eOHMKA, HAyYHO-TIOMYJIIpHON
auTepaType, OMOJOIMYECKMX CJIOBapsAX U CHOPAaBOYHMKAX), AaHAIW3UPOBaThb U  OLICHMBATh
nHpopmaIuto, mpeodpa3oBrIBaTh HHGOPMAIIHIO U3 OAHOU (POPMBI B IPYTYIO;

3) cnocoOHOCTH BHIOUPATH LIETIEBBIE U CMBICIOBBIC YCTAHOBKU B CBOMX JICHCTBHSIX U MOCTYIKaX I10
OTHOILEHMIO K KUBOU IPUPOJE, CBOEMY 3/I0POBBIO U 3JOPOBBIO OKPYKAIOILIHX;

4) ymeHus aJieKBaTHO HCIIOJIb30BaTh PEUYEBBIE CPENCTBA Ui JUCKYCCHUHM U apryMEHTallud CBOEH
HO3MIIMY, CPAaBHUBATh Pa3Hble TOUKU 3PEHUs, ApryMEHTUPOBATh CBOIO TOYKY 3PEHUs, OTCTauBaTh
CBOIO TO3UIIMIO.

IIpeaMeTHBIMH Ppe3yJbTATAMH OCBOCHMS BBITYCKHMKaMM CTaplleil MHIKOJbI Kypca OHOIOrUH
0a30BOr0 YPOBHS SIBJISIFOTCS:

B nosnasamenvnoii (unmennexkmyanvhnoii) cgepe:

1) xapakTepucTuka cojep)KaHusi OHOJIOTMUECKUX TeOopuil (KJIETOYHAs, IBOJIOLIMOHHAS TEopus
HapBuna); yuenuss Bepnagckoro o Ouocdepe; 3akoHOB MeHzens, 3aKOHOMEpPHOCTEH
W3MEHYMBOCTH; BKJIa/1a BBIIAOIINXCS YIEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKH;

2) BBIJCJIEHUE CYILECTBEHHBIX IPU3HAKOB OMOJIOTMYECKUX OOBEKTOB (KJIETOK: PACTUTENbHBIX U
JKUBOTHBIX, JOSIIEPHBIX W SIEPHBIX, MOJIOBBIX U COMAaTHYECKUX; OPraHU3MOB: OJHOKJIETOUYHBIX U
MHOI'OKJIETOYHBIX; BHJ/IOB, 3KOCHCTeM, Ouocgepsl) u npoueccoB (0OMEH BELIECTB, pa3MHOKEHHE,
JeNieHHe KIIETKH, OIUIOJIOTBOPEHHUE, IEHCTBHE HWCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOPOB,
(dbopMHpOBaHUE PUCTIOCOOIEHHOCTH,  00Opa3oBaHHWE  BMJOB,  KPYrOBOpOT  BEIIECTB U
IpEeBpalleHHs] SHEPTUHU B IKOcHCcTeMax U buocdepe);

3) oObsicHeHue ponu Ouojgorud B (OPMHUPOBAHUMM HAYYHOTO MHPOBO33PEHUS; BKJIazla
OMOJOTHYECKUX TeOpui B (OPMUPOBAHHE COBPEMEHHON €CTECTBEHHO- HAYYHOW KapTHUHBI MHUDA;
OTPHIIATENILHOTO BJIMSHUS QJIKOTOJIs, HUKOTHHA, HAPKOTUYECKHX BELIECTB HAa Pa3BUTHE YEIOBEKa;
BJIUSHUST MYTareHOB Ha OpPraHU3M 4YeJIOBeKa, JKOJIOTMYECKUX (aKTOpPOB HA OPIraHU3MBI;
IIPUYUH 3BOJIIOLUN, U3MEHSAEMOCTH BHUIOB, HAapYLUIEHWH pa3BUTHsA OPraHU3MOB, HACIEACTBEHHBIX
3a00J€BaHU, MyTaIlUi, YCTOMYMBOCTH U CMEHBI YKOCUCTEM;

4) nmpuBeJeHHE J0Ka3aTeNIbCTB (apryMeHTAlMsl) €AMHCTBA KUBOW M HEKUBOW MPUPOJBI, POJICTBA
JKUBBIX OPraHM3MOB; B3aMMOCBSI3€ OPraHM3MOB M OKpY’Karolled cpeabl; HEeO0OXOAWMOCTH
COXpaHEeHMsI MHOT000pa3Hsi BUJIOB;

5) yMeHue noJIb30BaThCsl OMOJIOTMUECKOM TEPMUHOJIOTHEN M CUMBOJIMKOM;

6) pelieHue DBJIEMEHTapHBIX OMOJIOTMYECKMX  3a/ady; COCTaBJIEHUE DJIEMEHTAPHBIX CXEM
CKpEIIMBAHUS U CXEM MEPEHOCa BEIIECTB U PHEPIUH B dKOcUcTeMax (1IeH MUTaHUs);

7) onucanue oco0eil BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO;

8) BBISIBIIEHHE W3MEHYUBOCTH, MPHUCIIOCOOTIEHMIH OPraHM3MOB K cpeje OOMTaHWs, MUCTOYHUKOB
MYTareHOB B OKpY’Kalollel cpene (KOCBEHHO), aHTPONOT'€HHBIX U3MEHEHUH B HKOCHCTEMax CBOEH
MECTHOCTH; U3MEHEHUH B SKOCHCTEMaX Ha OMOJIOTMYECKUX MOJIESIX;

9) cpaBHeHHE OMOIOTHYECKUX OOBEKTOB (XMMHUYECKHI COCTaB Tell JKUBOM M HEXHMBOH NPHPOJIBI,
3apOoJIbIIl YeJIOBeKa W APYTUX MIIEKOMUTAIOUINX, HPUPOIHBIE SKOCUCTEMBI U arpo3KOCUCTEMBbI
CBOEH MECTHOCTH), MPOIIECCOB (E€CTECTBEHHBIH M MCKYCCTBEHHBIM OTOOpBI, MOJIOBOE U Oecroioe
pa3MHOXKEHHUS) U GOPMYIUPOBKA BHIBOJOB Ha OCHOBE CPaBHEHUS.

B yennocmmuo-opuenmayuonnoi cgepe:

1) aHanu3 ¥ OLIEHKa pa3IMYHBIX THUIOTE3 CYUIHOCTU JKU3HM, NPOHCXOXKJIEHHE YeJoBeKa U
BO3HHUKHOBEHUE KM3HHU, INTOOANBHBIX HKOJIOTHYECKUX MPOOIeM U MyTel UX perieHus, HoCiIeICTBUNA



COOCTBEHHOM JIEATENILHOCTH B OKPYKAIOILIECH cpesie; OMoIornueckoi nHpopMaIyy, mojryqyaeMoi u3
Pa3HbIX UICTOYHUKOB;
2) OIleHKa JTHYECKHUX aCleKTOB HEKOTOPHIX HCCICNOBaHUN B 00JIacTu OMOTEXHOJIOTUU
(KIIOHUPOBaHUE, HCKYCCTBEHHOE OIUIO0TBOPEHUE, HAPABICHHOE N3MEHEHNE T€HOMA).
B cghepe mpyoosoit oOeamenvnocmu: OBIaJCHUE YMEHHUSIMU W HaBbIKAMHU MOCTaHOBKHU
OMOJOTUYECKUX IKCIIEPUMEHTOB M OOBSICHEHUS UX PE3YJIbTAaTOB.
B cgpepe usuueckoir oeamenvnocmu: 000CHOBaHHWE U COONIONEHUE Mep NPOPHIAKTUKA
BUPYCHBIX 3a00JIeBaHU, BPEAHBIX MPUBHIUEK (KypeHHE, yHOTpeOJIeHUE alKOorofisi, HapKOMAaHUs);
MIPaBUJI MIOBEAEHUS B OKPYKAIOLIEH Cpelie.

Conep:xanue yueonoro npeamera 10 kiace
Pazoen 1. Buonozusa Kak KOMNIEKc HAYK 0 HCUBOU npupooe.
buonorust B cucreme Hayk. CoBpeMeHHbIE HampaBieHus: B 6uonoruu. CBsi3b OMOJIOTHH C IPYTUMHU
HaykaMu. BpimonHeHune 3akoHOB  (PM3MKM W XUMUM B kMBOM  mpupone. CuHTe3
€CTECTBEHHOHAy4YHOI0 M COLUMOTYMAaHHUTAPHOTO 3HAHMS HAa COBPEMEHHOM JTale pPa3BUTHUS
nuBuian3anuu. [Ipaktuueckoe 3HaueHHE OMOJNIOrMUECKUX 3HaHMM. buosornueckue cucreMbl Kak
npenMer u3ydeHuss Ouojoruu. OCHOBHBIE MPHUHIMIBI OpraHU3ali U (QYHKIHOHHUPOBAHUS
OuoJoruuyeckux cucreM. bronornueckne cucTteMbl pa3HbIX YpOBHEH opranuszanuu. ['unoressl u
TEOpUH, UX POJb B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI Mupa. MeTobl
HAayyHOrO0 TIO3HAHMSI OPraHUYECKOT0 Mupa. OKCIEpUMEHTaJIbHblE METOAbl B OHOJIOTHH,
cTaTHcTUYeCKasi 00pabOTKa TaHHBIX.
CoBpemeHHble HampaBieHUs B Ouonoruu. CBs3p OMOJIOTMU C APYrMMU HayKaMu. BrinosnHeHue
3aKOHOB (UM3MKM ©W XUMHUU B KUBOM mpuponme. CHHTE3 €CTECTBEHHOHAy4yHOrO U
COLIMOTYMaHUTApHOTO 3HAaHHS HAa COBPEMEHHOM JTamne pa3BUTUS LuBuUiau3anuu. IIpakTuueckoe
3HaueHHe OMOJIOrMYecKuX 3HaHUM. buonmormyeckue cucTembl Kak MpeaMET U3y4eHHUs OHOJIOTHH.
OCHOBHBIC TPHUHIUIBl OpPTraHU3alMu H  (QYHKIHMOHUPOBAHHS  OHOJOTMYECKHX  CHCTEM.
buonornueckne cucTeMbl pa3HbBIX YpPOBHEH OpraHu3auuy. ['Wmore3sl M TEOPUH, HUX pOJib B
(OpMHUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI MUpA. MeToAbl HAyYHOrO MO3HAHUS
OpPraHMYeCcKOT0 MHUpA. DKCIEPUMEHTAIbHbIE METOJbl B OHOJOIMM, CTaTHCTHYecKas o0paboTka
JTAHHBIX.
Llemoncmpayus
[TopTperbl yueHbIX. Cxembl: «CBsI3b OMOJOTHM C APYTMMU HayKaMm», «Cuctema OMOIOrMYecKUX
Hayk», «buonornueckue cucteMbl», «YpOBHM OpPraHHU3aluu KUBOW MpUpoab», «CBOMCTBA KUBOU
Marepun», «MeTo bl TO3HAHUS KUBOU MPUPOIBI».
Jlabopamoprvie pabomoi
1. TexHuKa MUKPOCKOITUPOBAHUS
Pazoen 2. Cmpykmypnoie u (hyHKUUOHAIbHBIE OCHOBBL HCUZHU.
Monexynsapuwiii yposeHs
MonekynsapHble OCHOBBI )KM3HU. MakpOaJIEMEHTBl 1 MUKPO3JIEMEHTHI. Heopranuueckne BelecTna.
Bona, ee ponp B xxuBoit mpupoze. ['uapodbunbHocTh U THAPOPOOHOCTH. PONb MUHEpAIBHBIX COJEH
B KkieTke. OpraHudeckue BELIeCTBAa, MOHATHE O PEryJSPHBIX U HEPETYJSPHBIX OHOIMOIUMeEpax.
Jlumuapl, ux crtpoenne. DyHKIHUM JUNHAOB. YTJIEBOJbl. MOHOCAXapuibl, OJIMUTOCAXapuibl H
nonucaxapuabl. OyHkiuu yrieBonoB. benku. CoctaB u cTpykTypa OenkoB. DyHKIHU OENKOB.
depMeHTBI — OMOJIOTHYECKHE KaTaiu3aTopbl. MexaHusm aeictBust (pepmeHToB. HykinemHoOBBIC
kucnotel. JIHK: crpoenue, cBoiictBa, mecromonoxenue, (gynkuuu. PHK: crtpoenme, Bumsi,
¢byuknun. AT®: crpoenue, pynkiun. Buramunsl. HanotexHonoruu B 6uosnorun. Pemenue 3amau
110 MOJIEKYJISIPHOM OHOJIOTHH.
Jlabopamopuwvie pabomul
1.O6HapyxeHne OeNKOB ¢ TOMOIIbIO KAY€CTBEHHBIX PEaKIUil.
2.M3yuyenue pepMEHTATUBHOIO PACLIEIUIEHUS MEPOKCHIA BOJOPO/Ia B PACTUTENIBHBIX U KMBOTHBIX
KJIETKaxX
Knemounwiii yposenw



Knerka — cTpykTypHas u (yHKIHMOHAJbHAs €IWHHUIIA OpraHM3Ma. Pa3BuUTHE LUTOJIOTHH.
CoBpeMeHHbIE METOAbl M3Y4YeHHUs KIEeTKU. KileTouHas Teopus B CBETE COBPEMEHHBIX JTaHHBIX O
CTpOCHUU M (YHKIMAX KIEeTKU. Teopust cumoOuoreHe3a. OCHOBHBIE YaCTH M OPTaHOMIBI KIETKH.
MeMOpannbsie © HemeMmOpaHHble opraHouzbl. CTpoeHne W (QYHKIHH OHWOJOTHYECKUX MEMOpaH.
[Mutomma3zma. Ilutockener Opranouasl aBwkeHus. SAapo. CtpoeHue u (QyHKIHH XPOMOCOM
PubGocompl.  Dupmormazmaruueckas ceTb. Bakyomu. Kommekc T'ompmiku.  JIM30coMBI.
Mutoxouapun. Ilmactuapl.  Bximouenusi. OCHOBHBIE OTIMYUTENBHBIE OCOOEHHOCTH KJIETOK
npokapuotr. OTIWYUTENbHBIE OCOOCHHOCTH KIJIETOK 3YKapuoT. Bupycel — HekiierouHas ¢opma
xu3HU. CriocoObl Iepeiayn BUPYCHBIX MH(EKIHA U Mepbl MPO(UIAKTUKA BUPYCHBIX 3a00JIEBaHUM.
PerpoBupychl u mepbl 60ps0b1 co CITUJom. [Ipuonsl. Bupyconorus, ee npakTuueckoe 3HaAUYCHHE.
Knerounsnii merabosnm3M. @DepMEHTATUBHBIA XapakTep peaknuii oOMeHa BEIIeCTB. OTarbl
SHEPreTU4ecKoro ooMeHa. A’poOHOe M aHa’poOHoe abpixaHue. Poib KIETOYHBIX OPraHoOWJIOB B
mporeccax JHepreTuueckoro obmena. ABToTpodsl u rereporpodbl. DotocunTtes. Dasbl
dorocunTe3a. Xemocunrte3. HacnencrtBennas wuH(oOpMmalnus W €€ peanu3alus B KIETKE.
['eneTndeckuit Koz, €ro CBOWCTBA. DBONIONUA mpenacTaBieHuid o reHe. CoBpeMEHHBIE
MpEJICTaBICHUS O TeHe W reHoMme. buocuHTes Oenka, peakuud MaTPUYHOTO CHUHTe3a. Perymsmus
paboTBl TEHOB W TMpOIeCCOB OOMEHa BEIIECTB B KieTKe. ['eHHas WH)KEHEepus, T'CHOMHKA,
nporeomuka. HapyiieHne OMOXMMHUYECKUX MPOIECCOB B KIETKE IMOJ BIUSHHEM MYTareHOB U
HApKOTEeHHBIX BemiecTB. Kietounsii nuki: nHTepdasza u aeneHune. MUTo3, 3Ha4eHUE MUTO3a, (has3bl
muTo3a. ComaTuyeckue U TOJOBBIE KIETKU. Meio3, 3HaueHue meiioza, ¢asel Mmelio3a. Meiio3 B
KU3HEHHOM LUKJIe opraHu3moB. dopmupoBaHHE MOJIOBBIX KJIETOK Yy I[BETKOBBIX pacTEeHU U
MIO3BOHOYHBIX >KMBOTHBIX. Perynsuus JeneHusi KIETOK, HapyUIEeHUs PEryJsiquud Kak IpUYUHA
3a0o0sieBaHul. CTBOJIOBBIE KJIETKH.

Jlemoncmpayuu

Cxembpl, Tabmuupl, (parMeHThl BHUJICOPMIBMOB U KOMIBIOTEPHBIX MporpamMMm: «CTpoeHue
Monekynbl Oenka», «Ctpoenue momnekynsl JIHK», «Ctpoenue monekynsi PHK», «Crtpoenue
KIeTkn», «CTpoeHue KJIETOK IMPOKapUOT M 3yKapuoT», «CTpoeHue Bupycay, «XpoMOCOMBI»,
«XapakTepucTuka reHa», «Ynsoenue moiekyisl JJHK», «®orocunres», «OOMeH BellecTB H
IIPEBpALEHMs] SHEPTUU B KIIETKe», «/lenenue kneTku (MUTO3, Meii03)», «I1o10BbIE KIETKNY.
Jlabopamopnwvie pabomoi

3. TexHMKa MUKPOCKOITMPOBAHUS

4. V3yueHue KJIETOK pacTeHUH M JKMBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTtax U
UX ONMCaHHUE.

5. M3yueHne mia3Monsa u Iera3Moin3a B KIETKaX KOXKUIIBI JTyKa.

6. [IpuroToBieHne, paccMaTpUBaHUE U OTIMCAHIE MUKPOIPETIAPATOB KJIETOK PACTEHHIH.

7. CpaBHEHUE CTPOCHUS KIJIETOK PACTEHUH, )KUBOTHBIX, IPUOOB U OaKTepuil.

8. HaGmroteHre MUTO3a B KJIIETKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIPETIaparax.

9. M3yyeHune CTpOeHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpenaparax.

Conep:xanue yueoHoro npeamera 11 kiace

Pazoen 1. Opzanusm.

OpzeaHusmennslil ypoBeHbs.

Oco0eHHOCTH OJHOKJIETOYHBIX, KOJIOHHAIBHBIX U MHOTOKJIETOYHBIX OpPraHu3MOB. B3anmMmocBs3b
TKaHel, OpraHoB, CHCTEM OpPraHOB KaK OCHOBA IEIOCTHOCTH opranu3Ma. OCHOBHBIE TPOIIECCHI,
MPOUCXOJSAIINE B OpraHu3Me: MUTaHHE W MUIIeBapeHUe, [BIKEHHE, TPAHCIOPT BEIIECTB,
BBIJICTICHHUE, PA3JIPaXHUMOCTh, PETYJSnus y opraHu3MoB. [lommepikaHue romeocrasa, MPUHITUAT
oOpatHOl cBsi3u. Pa3smHoxkeHune opraHu3moB. becrmonoe u monoBoe pa3MHOXeHue. [[BoitHoe
OIUTOJIOTBOPEHUE y IIBETKOBBIX pacTeHWH. BHIBI OIIONOTBOPEHHS Y KHUBOTHBIX. CHOCOOBI
pPa3MHOXKEHHUsI Y pacTeHHil U KUBOTHBIX. [lapTeHorene3. OHTOreHe3. DMOpPHOHAIBHOE Pa3BUTHE.
[ToctomOproHabHOE pa3euTHe. [IpsMoe u HenpsiMoe pa3BuTHe. JKU3HEHHBIC ITUKITBI PA3HBIX TPYIIIT



OpraHM3MoB. Perymsauus MHIUBUAYyalnbHOrO pa3BUTHA. [IpuunHBI HapyleHUH pa3BUTHA
OpPraHU3MOB.

HcTopusi BOSHUKHOBEHUS U Pa3BUTUS T'€HETUKH, METO/bl FTEHETUKH. [ eHeTnyeckue TepMUHOIIOTUS
U cuMmBoiMKa. ['eHotun u ¢eHorun. BeposTHOCTHBIM XapakTep 3aKOHOB I'€HETHKHU. 3aKOHbI
HacjaeACTBEHHOCTH. [. MeHnens W yclloBHsS MX BblIOJAHEHUsA. Lluronormdyeckne OCHOBBI
3aKOHOMEPHOCTEM HAciIeOBaHMA. AHAIU3HPYIOLIEE CKpeUIMBaHUE. XPOMOCOMHAasi TeOpHUs
HacieacTBeHHOCTH. ClEIIeHHOe HaclieoBaHue, KpoccuHrosep. Onpenenenue nona. CuenieHHoe
C TIOJOM HacienoBaHUE. B3auMmoneicTBUE aJICNIBHBIX W HEAJUICNbHBIX TI'eHOB. ['eHeTmyeckue
OCHOBBI MHJIMBU/IyaJIbHOTO pa3BUTHUs. | eHeTHUECKOe KapTUPOBAHUE.

I'eHeTHKa 4enoBeKa, METObI U3YUYCHUS TEHETUKH YeI0BeKa. PenpoayKTUBHOE 30POBbE YEIOBEKA.
HacnenctBennsie 3a0oieBaHUS UENOBEKa, HX MPEAyNpeXkACHUE. 3HAYCHHE TEeHETHKH JUIs
MEIULUHBI, 3TUYECKUE ACTIEKThl B 00JIaCTH MEAUIIMHCKON FeHETUKU.

I'enorun u cpena. HenacnencreeHHas u3MeHYMBOCTh. HopMa peakuuu npusHaka. BapuanuoHHbINA
psiA W BapuanuoOHHas KpuBas. HacnencrBeHHas M3MEHYMBOCTb. Buabl HaciieCTBEHHOU
u3MeHYuBOCTU. KoMOMHATHMBHAs H3MEHUMBOCTb, €€ HUCTOYHUKU. MyTanuu, BHABI MYyTalUi.
MyTtareHsl, UX BJIMSHUE HAa OpraHu3Mbl. MyTalluyd Kak OPUYMHA OHKOJIOTMYECKHUX 3a00JIeBaHHM.
BuesinepHast Haca€e1CTBEHHOCTh U H3MEHUYMBOCTb. DNUTE€HETHKA.

Jomectukanusa u cenekuus. LIeHTppl OJOMAIIHUBAaHUSA JKUBOTHBIX M LEHTPHI IPOUCXOXKICHUS
KYJIbTYPHBIX pacTeHHIl. MeTo/ibl celeKMM, UX TeHETUYECKUEe OCHOBBI. VIcKyccTBEHHBIN 0TOOD, €ro
BUJIbI. Y CKOpEHHE U MOBBIILIEHHE TOYHOCTH 0TOOpa ¢ HOMOIIBIO COBPEMEHHBIX METO/I0B T€HETUKH U
OuorexHonoruu. ['eTepo3uc M €ro MUCHOJIb30BaHUE B CEJEKIMH. PaclimpeHne reHeTHYecKOro
pasHOOOpa3ust  CENeKUMOHHOrOo  Marepuana: MOJMIUIOWAMS, OTHAJEHHas  Tulpuau3aiys,
AKCIEPUMEHTAJIbHBI MyTareHe3, KJIETOYHAas WHXKEHEpUs, XPOMOCOMHAsi WHI)KEHEpHUs, TIeHHas
UH)XeHepus. bruobe3onacHOCTb.

Jlemoncmpayuu

Cxembl, TabIuU1Bl, PparMeHThl BUACOPHIBMOB U KOMIIBIOTEPHBIX ITporpamm: «CrocoObl Gecronoro
pa3MHOXEHUs», «OIUIOOTBOPEHUE y PACTEHUNM U KUBOTHBIX», «VHIMBHUIYyadbHOE pa3BUTHE
opranuszMay, «MoHOrHOpHUIHOE CcKpeluBaHue», «Jlurubpuanoe ckpemmBanuey, «llepekpect
xpomocom», «HenomHoe nomuHupoBaHuey», «CuenieHHoe HacienoBaHuey, «HacnenoBanue,
clemjeHHoe ¢ mosiom», «HacnencTBeHHble Oone3HM uesnoBeka», «BiusHue ankoronusma,
HapKOMAaHUHU, KYpPEHHUS Ha HACJeICTBEHHOCTbY, «MyTauuny», «MoanudukauoHHas U3MEHUYNBOCTbY,
«leHTppl MHOrOOOpa3usi U MPOUCXOXKIEHHUS KYIbTYPHBIX pacTeHui», «MCKycCTBEHHBIH OTOOpPY,
«I'mbpuanzanusn», «VccnenoBanust B 001acTu OMOTEXHOJIOTUNY; IEMOHCTPALIUU KUBBIX PAaCTEHUH,
repOapHbIX OSK3EMIUIIPOB, MYyJsDKeH, Tabmui, ¢ororpaduil, HWUTIOCTPUPYIOLUIMX pPE3YIbTaThl
CEJIEKIIMOHHOM pabOThl; MOPTPETOB U3BECTHBIX CEJIEKIIOHEPOB.

Jlabopamopnwvie pabomoi

10. CocraBieHne >IeMEHTApPHBIX CXEM CKpEIIUBaHUsI.

11. Pemienne reHeTHYECKUX 3a]1a4.

12. CocraBieHre 1 aHAIA3 POJIOCIIOBHBIX YEJIOBEKA.

13. M3y4yeHue U3MEHUYUBOCTH, IOCTPOECHUE BAPHALIMOHHOTO Psijia M BAPHALIMOHHON KPUBOM.

Pa3zoen 2. Teopus r80110uuu.

[TonymAMOHHO — BUIOBOM YPOBEHb

Pa3Butne 3Bomonnonssix uaei. Hayunsie B3rsinbl K. Jlunnes u K. b. Jlamapka. OBomonionHas
teopus Y. J[lapBuna. CBuAETENbCTBA HBOJIOINUU KUBOM MPHUPOJBI: MAIEOHTOJOTHYECKUE,
MOJIEKYJIIPHO-T€HETUYECKUE, SMOPHOIOTUYECKHE, CpPaBHUTEIILHO-aHATOMUYECKUE,
O6uoreorpaduueckue.

Pa3zutue mpexacraBnenuit o Buzae. Bua, ero kpurepuu. Ilonmymsuus kak ¢opma cyriecTBOBaHUS
BHJIa M KakK OJJIEMEHTapHas eauHuua »HBomonnd. CHHTETHYECKas TEOpUS  OBOJIOLHH.
MUKpO3IBOJIONMS U MaKpO3BOMIONMA. J[BHXKYIIHME CHIIBI 3BOJIOLMH, MX BIMSHUE HAa T€HO(OH
nonynsiiuu. Jlpeiid reHoB M ciydaiiHble HEHaIlpaBJIEHHblE W3MEHEHHs TeHO(OHAa MOMYJALHUU.
VYpaBuenue Xapaun—DBaiinO6epra. MonekynsipHO-TeHETUYECKHE MEXaHHU3MbI HBOJIONNH. DopMbl



€CTeCTBEHHOTO OTOOpa: JBUXKYINAs, CTAOMIM3UPYIOIIAs, IU3PYNTHBHAsA. OKOJOTHYECKOE U
reorpauueckoe BupooOpazoBanue. HampaBienuss u myTd 3BodoUUd. DOPMBI  SBONIOIMH:
JUBEpPreHIus, KOHBEpreHuus, mnapamuiean3mM. Mexanusmbl agantanuid. Kossomronms. Poub
SBOJIIOIIMOHHOM TeopuH B (HOPMUPOBAHMM €CTECTBEHHOHAYYHON KapTHHBI Mupa. MHoroobpasue
OpPraHU3MOB U TPUCIOCOOJIEHHOCTh OPraHM3MOB K Cpele OOMTaHHsS KaK pe3yabTaT 3BOJIIOIHH.
[Tpunuune! knaccupukanuu, cucremMaTika. OCHOBHBIE CHCTEMATHUYECKHE TPYIIIbI OPraHUYECKOTo
mupa. CoBpeMEeHHBIE TIOJXO/IbI K KJIAaCCH(PHUKALIUU OPraHU3MOB.

Jlemoncmpayuu

KUBBIE PpACTEHUSI M IKMUBOTHBIC, TepOapHble SK3EMIULIPHI, KOJUICKIUH, MOKa3bIBAIOIIHNE
WHAUBUAYAIIbHYI0 H3MEHUYMBOCTH M pPa3HOOOpa3ue COpPTOB KYJIbTYPHBIX PpACTeHHM M TMOPOJ
JIOMAIIIHUX JKUBOTHBIX, & TAKXKE PE3yJIbTaThl PUCTIOCOOIIEHHOCTH OPraHU3MOB K cpeie OOUTaHus U
pe3yNbTaThl BUA000pa30BaHUs; IPUMEPHI TOMOJOTUYHBIX M aHAJIOTMYHBIX OPraHOB, UX CTPOEHUS U
MPOMCXOXKACHUS B MPOLIECCE OHTOT€HE3a; CXeM, WILTIOCTPUPYIOIIUX MPOLECCH BU000pa30BaHus U
COOTHOILIEHHUE ITYyTeH MPOrpecCUuBHON OMOIOTHUECKOMN IBOJIOLUH.

Jlabopamopuwvie pabomul

1. Onucanue BUIOB 1O MOPHOIOTUYECKOMY KPUTEPUIO.

2. Onrcanme MpUCIocoOICHHOCTH OPTaHU3Ma B €€ OTHOCUTENIFHOTO XapaKTepa.

3. BbIsiBIeHHE MPU3HAKOB CXOCTBA 3apPOJIbIIIEH YeIOBEKa M JPYTUX MO3BOHOYHBIX KUBOTHBIX KaK
JI0Ka3aTeJIbCTBO UX POJICTBA.

Pa3zoen 3. Pazeumue scuznu na 3eme.

Tonynayuonno — 6u0do86oti yposeHs

MeToap1 JaTUPOBKH COOBITUH MPOIIIOT0, T€OXPOHOIIOTUYECKas MIKaja. [ MmoTe3sl MPOUCXOXKACHUS
xu3HU Ha 3emiie. OCHOBHBIE 3TaIbl 3BOIONHMK Orocdepsl 3emin. KiroueBbie COOBITHS B BOIOIUN
pacTeHUil U >KUBOTHBIX. BbIMupanue BUIOB M ero npuyuHbl. COBpPEMEHHBIE MPEACTABICHUS O
IPOUCXOXKACHUN dYenoBeka. CHCTEMaTHMYeCKOEe IOJO0KEHUE YelIOBEeKa. OBOJIIOLMS YEJIOBEKa.
@DakTOphI SBOIIOINH YeIOBeKa. Packl yenoBeka, MX MPOUCXOKACHHUE U €AMHCTBO.

Jlemoncmpayuu

MOJIEJIEN CKeJeTa 4eJIOBEeKa M IO3BOHOYHBIX JKUBOTHBIX; Mozenu «lIpoucxoxxaeHue denoBeka» U
OCTaTKOB MaTepUaIbHOU KYJIbTYpBHI.

JlabopamopHwvie pabomoi

4. VI3ydeHune SKOJOTUYECKUX aJanTaluii YeioBeKa

Pa3znen 3. Opranusmsl U OKpysKarolas cpea.

DKocucmemublii yposeHs.

Okonoruyeckre (akTOpbl M 3aKOHOMEPHOCTHM WX BJIMSHHUA HAa OpraHu3Mbl  (MPUHLUI
TOJICPAHTHOCTH, JUMUTHpYomue ¢aktopel). llpucmocobiiennss OpraHu3MoOB K  JCHCTBHUIO
9KoJIoTHUecKuX (pakTopoB. buonornuyeckue purmbl. B3anmopelcTBre 3KOIOTHYeCKUX (HaKTOPOB.
Okosnoruyeckass Huma. buoreoneno3. Okocucrema. KoMmoHeHThl skocucTeMbl. Tpodudeckue
ypoBHU. Tumnbl numesslx neneu. Ilumesas cers. KpyroBopoT BemecTB M INOTOK JHEPruu B
sKOocHCcTeMe. buornueckrue B3aMMOOTHOIIEHUSI OpPraHU3MOB B dKocucTeme. CBOWCTBAa 3KOCHCTEM.
[TpoaykTHBHOCTH U OMOMacca 3KocUCTeM pa3HbIX TUIOB. Cykieccus. CaMOperysiius 3KOCUCTEM.
[TocneacTBust BIMSIHUS JAEATEILHOCTH 4YeJIOBEKa Ha 3KocucTeMbl. HeoOXoIuMocTh coxpaHeHHs
610pa3HO00pa3Us IKOCUCTEMBI. ATPOLIEHO3bI, UX OCOOCHHOCTH.

Buocgepuwiii yposens

VYuenue B. U. Bepnanckoro o 6uocgepe, Hoocdepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI.
Komnonentsl Ouocdepsl u ux poinb. KpyroBopotsl BemiectB B Ouocdepe. buorennas murpamus
atoMoB. OcHoBHBIE OMOMBI 3emin. Posib yenoBeka B Omocepe. AHTpoIIOreHHOe BO3/IEHCTBHE Ha
o6uocdepy. [Ipupomnbpie pecypchl U pallMOHAILHOE MMPUPOJIONIONIb30BaHUE. 3arpss3HeHne Ouochepsl.
CoxpaHeHue MHOrooOpasusi BUJOB Kak OCHOBa ycToHumBOCcTH Ouocdepsl. BoccranoBuTenbHas
skosiorust. IlpoGnemsl ycroitunBoro pas3BuTusi. IlepcnekTuBBI pa3BUTHS OHMOJIOTHMYECKHUX HAYK,
aKTyalbHbIe IPOOIEMBbI OUOIOTHH.

Jlemoncmpayuu



repOapueB, KOJUIEKIIUNA, MOJENIEH, MYJISDKEeH, KUBBIX PACTEHUN U KUBOTHBIX, MOJICICH IKOCUCTEM,
Ta0HI], WITIOCTPUPYIOIMIUX CTPYKTYPY OHMOChephl; cXeM KpyroBOpPOTa BEIIECTB M MPEBpAIICHUS
9HEepruu B Omocdepe; BIUSHUS XO3SUCTBEHHOW NEATEIHHOCTH YEIOBEKAa Ha MPHUPOAY; MOICIH-
anmuukanuu «buocdepa u yeaoBek»; KapT 3al0BEAHUKOB HallleH CTpaHBbl.

Jlabopamopnvle pabomul

5. BeisBienue npucrnocoOaeHnii OpraHu3MOB K BIUSIHUIO PA3TUYHBIX SKOJIOTHYECKUX (PaKTOPOB.

6. CpaBHEeHHE aHATOMUYECKOTO CTPOCHHS PACTEHHUI Pa3HBIX MECT OOUTAHUSI.

7. 3ydeHue U ONMcaHue SKOCUCTEM CBOEH MECTHOCTH

8. CocTaBiieHrE THINEBHIX LEnei

9. MonenupoBaHue CTPYKTYp U IIPOLECCOB, MPOUCXOISAIINX B IKOCHCTEMAX.

10. OneHka aHTPOMOTEHHBIX U3MEHEHUH B IIPUPOJIC.

IIpumepHBbIii NepevyeHb JA0OPATOPHBIX U MPAKTUYECKUX PadoT (Ha BHIOOP yuHMTeJIs):
1. Ucnonp30BaHue pa3InYHbIX METOAOB MIPHU U3YUCHUH OMOJIOTUYECKUX 0OBEKTOB.
2. TexHruka MUKPOCKOTTUPOBAHMSL.
3. U3ydyeHue KI€TOK paCTEHHM M >KMBOTHBIX IMOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpOMpenaparax u
UX OIHMCaHHUE.
4. IIpuroroBrieHue, pacCMaTpUBaHUE U OMMCAHUE MUKPOIPENapaToB KIETOK PACTEHUH.
5. CpaBHEeHUE CTPOCHHUS KIIETOK PACTECHUI, )KUBOTHBIX, TPUOOB U OaKTepuil.
6. M3ydeHue ABM>KEHUS IUTOILIIA3MBI.
7. 3yuenune nmiua3Monmn3a 1 JeIUIa3sMoIn3a B KJIETKaX KOXKHULBI JIYKa.
8. U3yuenne ¢hepMEHTATUBHOTO pacCUICIUICHUS EPOKCHIA BOJAOPOa B PACTUTEIBHBIX U KUBOTHBIX
KJIETKaXx.
9. O6Hapy>xeHue 6€IKOB, YIIIEBOAOB, JIUIHIOB C TOMOIIBI0 KAUECTBEHHBIX PEAKITHIA.
10. Beigenenne JJHK.
11. Mi3yueHue kaTaIMTUHYECKONM aKTUBHOCTH ()EPMEHTOB (Ha MPUMEpPE aMHJIa3bl MIIA KaTajaas3bl).
12. HaOnroneHre MUTO3a B KJI€TKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIpernaparax.
13. 3yyeHue XxpoMOCOM Ha TOTOBBIX MUKpOIpEnapaTax.
14. 3yyenue craamnii Meiio3a Ha TOTOBBIX MUKpOIIpenaparax.
15. 3yuyeHue cTpoeHus MOJIO0BBIX KJIETOK HAa TOTOBBIX MUKpOIIpEnapaTax.
16. Pemienue aeMeHTapHBIX 3aa4 110 MOJIEKYJISIPHON OUOJIOTHH.
17. BolsiBIeHHE PU3HAKOB CXOJICTBA 3aPO/IbIIIECH YEIOBEKA U JPYTUX MO3BOHOUYHBIX )KMBOTHBIX KaK
JI0Ka3aTeNbCTBO UX POJICTBA.
18. CocraBneHune 31eMeHTapHbIX CXEM CKPEIIUBaHUSI.
19. Pemrenue reHeTHUECKHUX 3a1a4.
20. V3yuenue pe3yiabTaToB MOHOTHOPHUIHOTO M TUTHOPUIHOTO CKPEIIMBaHUS Y TPO30(DUIIBI.
21. CocraBrieHH€ U aHAJU3 POJIOCIOBHBIX YEJIOBEKa.
22. 3yueHue u3aMeHYUBOCTH, TIOCTPOECHUE BAPUALIMOHHOTO Psifia U BapUAlMOHHOW KPUBOM.
23. Onucanue (heHoTHmna.
24. CpaBHEeHHE BUAOB IO MOP(OIOrHYECKOMY KPUTEPHIO.
25. Onucanue mpucrocoOJeHHOCTH OpraHu3Ma U €€ OTHOCUTEITLHOTO XapakTepa.
26. BeIsiBIIeHHE IPUCTIOCOOICHH OPTaHU3MOB K BIMSIHHIO Pa3IUYHBIX SKOJOTHYECKHX (PaKTOPOB.
27. CpaBHEeHHE aHaATOMMYECKOTO CTPOCHHUS PACTEHHUM Pa3HbIX MECT OOUTAHUSI.
28. Metoap! u3MepeHus pakTopoB cpeabl OOUTaAHHUS.
29. N3y4yeHune 3KOJIOTMYECKUX alanTalid YeJ0BeKa.
30. CocraBneHue NUILIEBBIX LEMEH.
31. 3ydyeHue u onrucaHne 3KOCUCTEM CBOECU MECTHOCTH.
32. MopaenupoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOASAIINX B SKOCUCTEMAX.
33. OneHka aHTPONIOT€HHBIX U3MEHEHNU B PUPOJIE.

YuyeOHO-TeMaTH4YecKHil I1aH 10 Kkiaace
| Temwt (pazoenvi) | Kon-60 uacos




1. Beenenue 4

2. MonekynspHblil ypOBEHb 31
3. Kierounslii ypoBEHb 33
Uroro: 68

Yyeono-remaruueckuii miiag 11 kiaacce

Temwl (pasoenvt) Kon-60 uacos
1. TloBTtopenue BompocoB 10 kiacca 4
2. OpraHu3MeHHBIH yPOBEHb 18
3. TlomynsMoOHHO-BUIOBOW YPOBEHB 17
4. DKOCUCTEMHBIH YPOBEHb 14
5. buocdepHsblii ypoBeHb 15
Uroro: 68

HOPMbI U KPUTEPUHN OLIEHUBAHUA
OneHuBaHMe YCTHOIO OTBETA y4aIMXCs
OtmMmerka "S" craButcs B citydae:
1. 3HaHuA, NOHUMAaHUS, [NIYOMHBI YCBOEHMS OOydaroIIUMCS BCero o0bEMa HPOrpaMMHOIO
MmarepHaa.
2. YMeHHUs BBLIEIATH IJIAaBHBIE IOJIOKEHUS B M3YYEHHOM MaTepuaje, Ha OCHOBAaHUU (PAKTOB U
OpUMEpoB 00001aTh, JejaTh BbIBOJbI, YCTAHABIMBATH MEKIPEIMETHbIE M BHYTPUIIPEIMETHBIC
CBS3M, TBOPYECKHM  MPUMEHSET  IOJyYEeHHblE  3HAHUS B  HE3HAKOMOH  CUTyallHuH.
3. OrcyrcTBHE OMIMOOK M HEAOYETOB MIPU BOCIIPOU3BEICHUN M3YUEHHOI0 MaTepHuaia, IpU yCTHBIX
OTBETAX YCTPAaHEHHE OTAEJIbHBIX HETOUHOCTEW C IOMOILIBIO JIOMOJIHUTEIbHBIX BOIPOCOB YUHUTEI,
COOJIIO/ICHHE KYJIBTYPhl YCTHON pEUH.
OtMmertka "4"':
1. 3HaHMe Bcero M3y4eHHOro MPOrpaMMHOTO MaTepuaa.
2. YMeHUH BBIIENATH IJIaBHBIE IMOJIOKEHHUSI B M3YyYEHHOM MarepHajie, Ha OCHOBAHHUU (PAKTOB U
npuMepoB 000011aTh, JenaTh BBIBOJBI, YCTaHABIMBATh BHYTPUIPEIMETHBIE CBSI3M, NPUMEHSITH
MOJIy4YE€HHbIE 3HAHUS Ha MPAKTHKE.
3. HesnauutenbHble (HerpyOble) OIIMOKM M HENOUYETHI NPU BOCHPOU3BENEHUHM H3YyYEHHOTO
MaTepuaia, COOII0IeHIEe OCHOBHBIX MPABUII KYJIbTYPhl YCTHOM pedH.
OtMmerka "3" (ypoBeHb NpPEICTaBICHUN, COYETAIOIIMXCS C DJIEMEHTAaMH HAyYHBIX MOHITHH):
1. 3HaHMe M YyCBOEHHME MaTepHajla Ha YpPOBHE MHHHUMAJIbHBIX TpeOOBaHUI MPOrpaMMBbl,
3aTpyAAHEHUE NPH CaMOCTOSITEILHOM BOCIPOU3BEACHNN, HEOOXOJUMOCTh HE3HAUUTEIbHON TOMOLIH
npernoaaBaress.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOM3BECHMS, 3aTPYAHEHUS IPU OTBETaX HA BUJAOM3MEHEHHBIE
BOIIPOCHI.
3. Hamuuue rpyOoii oOmMOKM, HECKOJNBKMX HErpyObIX IpU BOCHPOM3BEACHUU H3YyYEHHOTO
MaTepuana, HE3HAUUTEIbHOE HECOONIOIEHHEe OCHOBHBIX MpaBMJI KYJIbTYphl YCTHOH peuu.
OtMmerka "2'":
1. 3HaHMe M ycBOEHHE MaTepuana Ha YpPOBHE HIKE€ MHUHUMAIbHBIX TpeOOBaHHUI MpOrpamMMBbl,
OTJIeNIbHBIE TPEACTaBICHUs 00 U3yYEeHHOM MaTepHale.
2. OrcyrcTBUE YMEHUH paboTaTh Ha YpOBHE BOCIPOU3BEACHMS, 3aTPYAHEHHs MPU OTBETaX Ha
CTaH/IapTHBIE BOIIPOCHI.
3. Hanmuume HECKOJIBKUX TpYyOBIX OHIMOOK, OOJNBIIOTO YMciIa HErpyObIX MpPH BOCHPOU3BEIEHUU
U3Yy4EHHOT0 MaTepuaia, 3HaUuTeIbHOE HECOOII0ICHNE OCHOBHBIX MPABUII KYJIbTYPhl YCTHON peyH.

OneHka BbINOJHEHHUS MPAKTHYECKHUX (J1200paTOPHBIX) padoT.

Otmerka "S" craBuTCs, €CIM YYEHUK!

1) mpaBUIIbHO OMpEAEIHI IIeTIh OIbITA;

2) BBIMOJHUJI PabOTy B TOJTHOM OOBEME C COONIOJCHHUEM HEOOXOIUMOW TOCIEI0BATEIHHOCTH



MIPOBEJICHUS OIBITOB U U3MEPEHHIA;

3) camMOCTOATENTbHO H pAIlMOHAIBHO BBIOpaT W TOATOTOBHJI JJIA OMbITa HEOOXOAUMOE
o0opy/soBaHWE, BCE OIBITHI MPOBEN B YCIOBHUSIX M PEKUMAX, OOECIEUYMBAMIINX IONTYYCHUE
pE3yJbTaTOB U BHIBOJIOB C HAMOOJIBIIIEH TOYHOCTHIO;

4) HAyYyHO TPaMOTHO, JIOTUYHO OMUCAT HAOMOIeHUs W CHOPMYIMPOBAl BBIBOIBI M3 OIbITa. B
MPEJICTABJICHHOM OTYETE IMPaBWJIBHO U aKKYpaTHO BBIIIOJIHUJ BCE 3alKCH, TaOIUIbl, PUCYHKH,
rpaduKu, BEIYUCICHUS U CIIETall BBIBOIBL;

5) mposiBASET OpPraHU3alMOHHO-TPYAOBBIE YMeHHUs (MOAEpKUBAeT YUCTOTYy pabodero mecra u
HOPS/IOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOJHBIC MATEPUAIIbI).

6) SKCIepUMEHT OCYIIECTBIIAET IO IUIAaHY C YY€TOM TEeXHHMKH O€30MacHOCTH W MpaBUil paboThI C
MaTepuaIaMu U 000PyIOBaHHUEM.

Otmetka "4" cTaBUTCS, €CIIM YUYCHUK BBIITOJTHIII TPEOOBaHMS K OIleHKe "S", HO:

1. OTIBIT MPOBOJIMI B YCIIOBUSX, HE 00€CIIEUHBAIOIINX JOCTATOYHOW TOYHOCTH U3MEPEHUIA;

2. uiau ObUIO JIOMYIIEHO JABa-TPH HEJI0UEeTa;

3. wim He 6oiee OTHOM HerpyOOii OMMOKH U OJTHOTO HEJ0YeTa,

4. U SKCIIEPUMEHT MPOBEICH HE TOJTHOCTHIO;

5. WK B ONIMCAHUH HAOJTIOJICHUH U3 OIBITA JIOITYCTHII HETOYHOCTH, BBIBOJIBI CICIIAN HEIOJIHBIC.
Otmertka "3" craBuTCS, €CIIN yUEHUK:

1. IpaBUIBLHO OMPEAEIWII IS OIBITa; PA0OTY BBIMOJHSCT MPABUIHLHO HE MEHEE YeM HAIOJIOBHHY,
OJIHaKO 0OBEM BBITIOJIHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJIYYUTh MPABUIBHBIE PE3YNbTAaThl U
BBIBO/JIBI [0 OCHOBHBIM, IPUHIIUIIAATHHO BXKHBIM 3371a49aM PabOThI;

2. unu noadop o6opyaoBaHUsI, 00bEKTOB, MATEPUANIOB, a TAK)Ke PabOTHI IO HAYaITy OIBITA IIPOBEI C
MIOMOIIBIO YYUTEIIS; WM B XOJE MPOBEICHUS OMBITA M M3MEPEHUN OBUIM JOMYIICHBI ONIMOKH B
OMKCAaHUU HAOIOIeHUH, POPMYITHMPOBAHUU BBIBOJIOB;

3. OMBIT MPOBOAMJICS B HEPAIMOHAILHBIX YCIOBHSIX, YTO IPHBEIO K TOJYYCHHUIO PE3YyJIbTaTOB C
OoJbIIel MOTPEIIHOCThIO; WM B OTU€Te ObUIM AOMYIIEHBI B OOIIEH CIOXHOCTH He Ooliee ABYX
OmurOOK (B 3aIUCSAX CIUHUI], H3MEPCHUSAX, B BBIUUCIICHUSAX, TpaduKax, Ta0IHIax, CXeMax, U T.1.)
HE MPUHIUIUAIBHOTO ISl JaHHOM pa0boThl XapaKTepa, HO MOBIUSABIINX HA PE3yIbTaT BBITOIHEHUS;
4. nomyckaeT TpyOyr0 OHMIMOKY B XOJIe dKCrepuMeHTa (B 00bsCHEHHH, B OpopMIIeHUU padoOTHI, B
COONIOCHUH TIPaBWJI TEXHUKH OE€30MacHOCTH MpHU paboTe ¢ MarepuaraMud u 000pYyIOBaHHEM),
KOTOpAst UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

Otmetka "2" cTaBuTCS, €CIM YUCHUK:

1. He ompeneNnuI CaMOCTOSTENIFHO TeJTb ONBITA; BBITIOJIHUI PabOTy HE MOIHOCTHIO, HE MOATOTOBHII
HY>KHOE 000py/Z0BaHrEe U 00BEM BBITIOTHEHHOW YacTH paboThl HE MO3BOJIAET CAENaTh MPaBUIbHBIX
BBIBO/IOB;

2. WM ONBITHI, U3MEPEHUS, BBIYUCICHUS, HAOTIOACHHS IPOU3BOAUIUCH HETIPABUIIHHO;

3. uim B xo1e pabOThI M B OTYETE OOHAPYKUIIHCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMECUYCHHBIC B
TpeOoBaHUsX K oreHke "3";

4. nomyckaet nBe (1 6oJiee) rpyObie OITMOKY B XOJI€ AKCIIEPUMEHTA, B O0BICHEHHH, B 0()OPMIICHUH
paboTel, B COONIOACHWHM TpPaBWJI TEXHUKA O€30MacHOCTH mpu paboTe ¢ BemIeCTBAMU H
000pyI0BaHUEM, KOTOPHIE HE MOXKET UCTIPABUTH JJaKe TI0 TPEOOBAHHIO YUUTEIIS.

OuneHka caMOCTOSITEIbHBIX MUCbMEHHBIX M KOHTPOJILHBIX padoT.

Otmerka "S" craBuTCS, €CIIU YUEHHUK:

1) BeImOTHUI paboTy 0e3 omMOOK U HEJ0UETOB;

2) nomycTui He 6oJiee OJJHOTO HeloueTa.

Otmetka "4" cTaBUTCS, €CIIM YISHUK BBITTOTHIII PaObOTY MOJHOCTHIO, HO JOMYCTHII B HEM:

1. He Gosee 0/1HOM HETPYOO OMIMOKHU M OJHOTO HET0UETa;

2. unu He 6oJsiee IBYX HEA0YETOB.

Otmetka "3" cTaBuUTCS, €CIM YUEHUK MPABUIIBHO BBIMOIHUI HE MeHee 2/3 paboThl UM TOYCTHI:
1. e Gosee ABYX rpyOBIX OLINOOK;

2. win He 6osee oTHOU TpyOOi 1 01HOM HerpyOoi OIIMOKH U OJJHOTO HEJI0UETa;



3. i He 6oJee IBYX-TpeX HErpyobIX OIMOOK;

4. Wi oHOM HEerpyOOi OMMOKH U TPEX HEIOUYETOB;

5. WM IpU OTCYTCTBUU OUIMOOK, HO NP HAIWYHMU YETHIPEX -IISITH HEAOUYETOB.

Ot1merka "'2" cTaBUTCS, €CIIU YYCHUK:

1. momycTtun 4mMciao OmMOOK W HEJOYETOB IMPEBOCXOASAIIEe HOPMY, MPH KOTOPOH MOXKET OBITh
BBICTaBJIeHA orieHKa "3";

2. WIN eCcIY MPaBUJILHO BBITIOJIHUII MEHEE MOJIOBUHBI PaOOTHI.

OIIeHKa BbIIMNOJTHCHUA TCCTOBbIX paﬁoT o OMOJIOTHH:

OLIEHKa MUHUMYM MaKCUMYM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OuneHuBanye NPOEeKTHOH padoThl 10 OMOTOTHHU
OOmme TpeOOBaHMs K NPOEKTHOM padoTe Mo OMOJIOTUH.
[IpencraBisieMblii MPOEKT JOJDKEH UMETh THUTYJBHBIM JIUCT € yKa3aHueM: (paMuiauu, UMEHH,
OTYEeCTBAa HCIOJHUTENS M pyKoBoauTens (eil) MmpoekTa, Ha3BaHWE IMPOEKTA, Toja HaMCaHUsS
paboThl, yKa3aHUEM IieJiel U 3a7a4 IPOEKTHOM paboThl.
CopneprxaHue MPOEKTHON pabOTHI TOJKHO BKJIFOYATh TAKUE Pa3Jlelibl, KaK:
— BBEJICHUE, B KOTOPOM OOOCHOBBIBAETCSl AKTYaJIbHOCTh BBIOPAHHOM MJIM paccMaTpuBaeMoOu
po0JIEMBI;
- MECTO U BpeMsl BBIIOJIHEHUS paboThI;
— KpaTKOE€ ONMCAHHE HCIIOJIb3YEMbIX METOJUK C CCbUIKAMH Ha WX aBTOPOB (€CIM TaKOBBIE
HEOOXOAUMBI JJ1s1 paOOTHI MITM HCIIOJIb30BAINCH B HEN ),
- cUCTeMaTU3UPOBaHHbIe, 00pabOTaHHbBIE PE3yIbTAThI UCCIIEAOBAHMIA;
- BBIBOJIbI, C/IEJTAaHHBIE ITOCIIE 3aBEePIICHNUs paOOThI HaJl IPOEKTOM;
- IIPAKTUYECKOE UCIOIb30BaHUE PE3YIIHTATOB MPOEKTA;
- COLIMAJIbHAs 3HAYMMOCTh IPOEKTa;
- npuioxeHue: (otorpaduu, CXeMbl, YEpTEXKH, repOapuu, TaOIMUILBI CO CTATUCTHUYECKUMHM
JAHHBIMU U T.[.

Kputepun omieHKH MNpoeKTOB MO0 OHOJIOTHM:

—  YEeTKOCTbh IOCTABJICHHOH 1IeNU U 3a/1a4;

—  TeMaTu4ecKas aKTyaJbHOCTh U 00BHEM HCIIOJIb30BAHHOM IMTEPATYPHI,

—  000CHOBaHHOCTH BHIOPAHHBIX METOAMK /TSl IPOBEACHUS UCCIIEIOBAHUM;

—  TOJHOTA PacKPBITUS BEIOPAHHOI TEMBI IIPOEKTA;

—  000CHOBaHHOCTH BBIBOJIOB M X COOTBETCTBHE IMOCTABJICHHBIM 33/1a4aM;

—  YpOBEHb TMpEACTABICHHBIX JaHHBIX, IOJTYYCHHBIX B XOJI€¢ HCCICOBaHMs BBIOpaHHON
npoOaemMbl (00beKTa), X 00paboTKa (TpU HEOOXOAMMOCTH);

—  aHaJu3 NOJyYeHHBIX JIaHHBIX;

—  Hanuuue B paboTe BBIBO/A WU MPAKTUYECKUX PEKOMEHIAIINN;

—  kadectBO odopmieHus paboTel (Hamwuue (QOTOMATEPUANIOB, 3apUCOBOK, CITHCKa
UCIIONIE3YEMOM JTUTEPaATyPhl, T€POAPHBIX MATEPUAIOB K MIPOEKTaM MO OOTaHUKE U T.J.).

KpuTtepun oieHKH BBICTYIJIEHUS] JOKJIATYMKA 110 3aIIMTE MPOEKTA:

— 000CHOBAHHOCTb CTPYKTYPBI JOKJIA/1a;

- BBIYJICHCHHE TJIaBHOTO;

- MOJTHOTA PACKPBITHSI BEIOPAHHOW TEMAaTHKH UCCIICIOBAHMS TIPU 3AIINUTE;
— MCIIOJIb30BAaHUE HATJISIIHO-UJUTIOCTPATUBHOTO MaTepuana;



- KOMIIETEHTHOCTb, 3PYAUPOBAHHOCTH TOKJIAAUMKa (BBICTYIAIOUIET0) U YMEHHE €ro ObICTpO
OpPUEHTHPOBAThCSI B CBOEH paboTe IMpHU OTBETaX Ha BOMPOCHI, 3a/7aBaeMbleé KOMUCCHEH (YieHaMu
JKIOPH WJIM 3KCIEPTHOM KOMHUCCHUEH);

- YPOBEHb IPEICTABICHMUS [OKJIAAa IO IPOEKTy (YMEHHE I0JIb30BaThCA IpPU H3JIOKEHUU
JIOKJIaJla M OTBETaX Ha BOIPOCHI MaTepUalaMu, [TOJIyY€HHBIMHU B XOZ€ UCCIEI0BaHMs), YETKOCTh U
SCHOCTb IIPU OTBETax Ha BCE BO3HUKAIOLIME B XOJ€ JOKJIAAa BOIPOCHI IO MPOEKTY, YTO SBIACTCA
HEOThEMJIEMbIM [TOKA3aTeIEM CaMOCTOSTEIbHOCTH BBIIIOJIHEHHsI pa0OThI 110 BEIOPaHHOI TeMe.






