Annoranus K paboueii nporpamme «Buonorusy (npodpuiabHbiii yposens) 10-11 kiacenl

Jlannas pabodvasi mporpaMMa paccuyuTaHa Ha NpOBEIEHHE 3 YacOB KIACCHBIX 3aHATHH B HEJIEIIO IIPH

H3y4eHHH npeamera B Tedenue OByX jeT (10 u 11 xmaccer).

O6mmee ynco yueOHBIX acoB 3a 2 roja o0yuenns cocrapiser 204 4, n3 pux 102 4 (3 4B Hezemo)

B 10 xmacce, 102 4 (3 u B Henemo) B 11 kmacce.

1.3.5.7.2.1

VYuebuuk:
Beiconkas JI.B., Jemvumun I.M., Pyeunckuii A.O. u ap. buonorus (yriryOnéHHBIH ypOBEHB).

Vuebnuk. 10 kmace. M., Tpoceemenue, 2019 1.
1.3.5.7.2.2 Beicouxas JI.B., Iemmmi .M., Pysurckuit A.O. u np. buosorus (yrnyOnEéHHbIH ypOBEHB).
Vuebuuk. 11 kmacc. M., Ilpoceemenue, 2019 1.

PaGouast mporpamMmMa cocTaBieHa Ha OCHOBE:
@enepanbHOr0 KOMIIOHEHTa TIOCYJApCTBEHHOTO CTaHJapTa CpelHero  (MoJaHoro)  obmiero
o6pazosanus 1o ouonoruu (npoduieHeli yporens). (IIpuxaz MO ot 5 mapta 2004 . Ne 1089);
IIpumepHOH TporpamMMsl cpeaHero (momHoro) obmiero o6pasoBanus 10 GMONOTHA (IPOQHILHBIH
YPOBEHB), pEKOMeH 10BaHHOM MunucrepcTsoM obpasoBanus u Hayku PO, 2004r.

Pa6ouas nporpaMMa HaIlpaBlieHa Ha Pa3BHTHE Yy IIKOIBHHKOB KOMIIETCHIMH B 00JIaCTH OHOJIOTHHE;

OCO3HAHHE BeIHYAiINed NEHHOCTH JKU3HU U IIEHHOCTH OHOJIOTHYEeCKOTO p%HOOﬁp&SHH, CTaHOBIICHHA
3KOJIOTHYECKOH KYJIBTYPBI H TOHUMaHHUA BaKHOM PO OHOTOTHYECKOTO 06p330BaHI/IH B 06H.IGCTB€.

V3ydenue OMOJIOTHH Ha MPOQHIEHOM YPOBHE cpeAHero obuiero o0pa3opaHus HAIPABIEHO HA

JOCTHXCHHC CIICOYIOIIHX HeJIei:

OCBOEHHE 3HaHHIT 00 OCHOBHBIX OHOTOTMUECKUX TEOPHSX, HEAX U NPUHIMIIAX, ABIISIOIIIXCSI
COCTAaBHOM YaCThIO COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MUPa; O METOAaX OHOIOTHYECKHX
HayK (IIHTOJIOTHH, TEHETHKH, CENICKIIHH, OHOTEXHONOTHH, 3KOJIOTHH); CTPOCHHH, MHOT000pa3uu U
ocobGeHHOCTIX GuocKcTeM (KIETKa, OpraHu3M, MOmyIsus, Bu, 6uoreonenos, 6uochepa);
BBIIAIOIHXCS OMOJOTHYECKUX OTKPBITHAX H COBPEMEHHEIX HCCIEN0BAHUIX B OHOJIOTHYECKOH
HayKe;

OBJaJicHHE YMEHHAMH XapaKTepH30BaTh COBPEMEHHEBIC HAYUHbIe OTKPHITHS B 001acTH OHOOIHH;
YCTaHABIIMBATH CBSI3b MEXIY PA3BUTHEM OMOJIOTHM M COLUATIBLHO-3THIYECKUMH, SKOJIOTHYECKHMH
npobJieMaMy YeI0BEIeCTBa; CAMOCTOSTENILHO IPOBOAUTE OHOJIOTHIECKHE HCCIENOBAHMS
(raboieHre, U3MEPEHHE, IKCIEPHUMEHT, MOJIeIHPOBAaHHE) H TPAaMOTHO O(OPMIIATE MOJyYEHHBIE
PE3YJIBTATH, AHAJIM3UPOBATE U HCIIOJIB30BATh OHONOTHYECKYI0 HH(OPMALIHIO; II0JIb30BaThC
OHOJNIOTHYECKOH TEPMUHOJIOTHEH M CHMBOJIUKOM;

pa3sBHUTHE IO3HABATEBHBIX HHTEPECOB, HHTEIIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B
Iporecce U3yUeHHs1 mpobieM COBpeMEeHHOH OHOIOrHIeCKOH HayKH; IPOBEICHUSI
HKCIICPUMCHTANBHBIX HCCIIEN0BAHNH, PEllleHHs OMOTOTHYECKHX 3a/1a4, MOJACTHPOBAHHS
OHOIOTHYECKHX 00BEKTOR H IPOLECCOB;

BOCIIUTaHME YOEKIEHHOCTH B BO3MOXKHOCTH N03HaHKs 3aKOHOMEPHOCTEH JKUBOH NMPUPO/IBI,
HeOoOX0IUMOCTH OEepeXKHOTO OTHOIIEHHS K HEeH, COOJIIONCHHS STHYECKUX HOPM IIPH ITPOBE/ICHHH
OHMOJIOTHYECKHX HUCCIIETOBAHUMT;

HCIIONB30BaHMe MPHOOPETEHHBIX 3HAHUH B YMEHUH B IOBCEIHEBHOM HKU3HH JIJIS OLICHKH
HOCTIENCTBUI CBOEH JIeSTeIbHOCTH MO0 OTHOINEHHUIO K OKpYyKarolel cpee, CoOOCTBEHHOMY
3JI0pPOBEI0; BHIPa0OTKH HABBIKOB 9KOJIOTHIECKOH KyJIBTYpBl; 000CHORaHHS H COONIIONCHHS MED
npodunaktaku 3abonesanuii # BUU-undexnum.
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Pabowas mporpamma
cpenHero o61ero oopa3zoBaHus

o npeamery «buosorua» (mpoguibLHLII ypoBeHb)
Cpok peanuzauunu: 2 roga

Pabouas IIporpamMmMa COCTaBJICHA Ha OCHOBE:

e ecrepalbHOIO KOMIIOHEHTa TOCYJAPCTBEHHOTO CTaHjapra cpefaHero (mojiHoro) obImero
oOpa3oBanug 110 buonoruu (mpodunsHelil yposens). (IIpukas MO ot 5 mapra 2004 r. Ne 1089);

e [IpumepHOI nporpaMmsl cpenHEro (MoJHOTro) obImero oOpazoBaHus 1Mo OuomorHH (MPOGHILHEIA
YPOBEHB), PEKOMEHIOBaHHOM MuHKCTEpCTBOM 00pazoBanus u Hayku P®, 2004r.

r. IOxno-CaxanuHck,
2019r.



NJIAHUPYEMBIE PE3YJIbTATHI U3YUEHUSA KYPCA BUOJIOI'MHA

B pesyabTaTe H3ydeHus 0H0J0TrHH HA NPO(HILHOM YPOBHE Y4ECHHK /I0JIKEH

3HATH/MOHHMATD:

- OCHOBHEIE IOJIOXKEHHsI OHMOJOrHYECKUX TEOpHH (KJIETOYHas TEOpHs; XPOMOCOMHAas TEOpHs
HACJICICTBCHHOCTH; CHHTCTHYECKAsI TEOPHS DBOJIOLUH, TEOPUS AHTPOIIOTEHE3A); YUEHHH (0 NMyTIX U
HanpaBieHusX oSeoironmu; H.M. BaBunoBa o meHTpax MHOroobpasHs M IPOHCXOXICHHS
KyneTypHBIX pactenuii; B.U. Bepmanckoro o Owmocdepe); cymmuocts 3akoHoB (I'. Mennens;
ClelieHHOro  HacienmosBaHus 1. Moprama; TOMOJOTMYECKMX pSJOB B HACIEICTBEHHOH
H3MEHYMBOCTH: 3apOJIbIIIEBOTO CXOJCTBA; OMOreHETHYECKOT0); 3aKOHOMEPHOCTEH (M3MEHYHBOCTH;
CLETJICHHOTO HaCJIeIOBAaHMsS; HACIE0BAHMS, CIEIUIEHHOTO C II0JO0M; B3aMMOJEHCTBHSA I€HOB M HX
IIUTOJIOTHYECKUX OCHOB); IpaBuUi (ZoMHHHpOBaHMs I'. Menzens; 5KOJIOrHYeCKOM IHpaMHIbL);
THITOTE3 (YMCTOTHI TaMET, CYIITHOCTH U IIPOUCXOXKICHHS KU3HH, IIPOMCXOK/IEHHS YEJIOBEKA);

- CTpPOEHHE OHONTOTHICCKIX 00BEKTOB: KICTKH (XHMHUYESCKUH COCTaB U CTPOEHHE); TEHOB, XPOMOCOM,
KEHCKHX ¥ MYKCKUX TaMeT, KJIETOK IPOKapHoT M 3YKapHOT; BHPYCOB; OJHOKJIETOYHBIX H
MHOTOK/IETOYHBIX OPIraHU3MOB; BH/IA U SKOCUCTEM (CTPYKTYypa);

- CYIIHOCTHb OHOJIOTHUYECKHX IIPOIIECCOB W SIBJICHWH: 0OMEH BeIecTB M NpEeBpaIlCHHS SHEPrHH B
Knerke, GoToCHHTE3, IMIACTHYECKHM M SHepreTHdeckuil oOMeH, OpolkeHHEe, XEMOCHHTE3, MHUTO3,
Meif03, pa3BUTHE TaMeT Y [BETKOBBIX pacTeHWH M II03BOHOYHBIX JKHBOTHBIX, Pa3MHOXEHHE,
OILIOJIOTBOPEHHE Y IIBETKOBBIX PACTEHWH W MO3BOHOYHBIX JKHBOTHBIX, HHAHUBHIYaIbHOE Pa3BUTHE
opraHu3Ma (OHTOreHe3), B3aMMOJICHiCTBHE TI€HOB, IIOJIy4EHHE TIeTepO3Hca, IOIHUIIIOHJIOB,
OTHAJCHHBIX THOPHIOB, NEHCTBHE HCKYCCTBEHHOIO, ABHXKYINEro M crabunmsupyromero orbopa,
reorpaduuecKoe ¥ 3KOJIOrHueckoe BHI000pa3oBaHue, BIHIHUE EMEHTAPHBIX (DAKTOPOB 3BOJFOLUH
Ha reHodoHx momynsnuH, (opMHpPOBaHHME IIPHUCIOCOONEHHOCTH K cpele OOMTaHHUs, KPYrOBOPOT
BEINECTB W MIPEBPAIleHHs SHEPIHH B 9KocHucTeMax u 6rocdepe, sBomonus 6uochepsl;

- COBPEMEHHYIO OHOJIOTHYECKYIO TEPMHHOJIOTHIO H CHMBOJIHKY;

yMeThb:

- OOBACHATE: POJIb OHONOTMYECKHX TEOPHi, HJeH, NPHHIMIIOB, THIOTe3 B (GOPMHPOBAHHH
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHLI MUpa, HAYYHOTO MHPOBO33PEHHS; €IUHCTBO KHUBOH K
HEXXHBOH TPUPOMBI, POJCTBO JXHBBIX OPTaHM3MOB, MCIIONB3Ys OHOJIOTHMYECKHE TCOPHH, 3aKOHBI H
[paBHiia; OTPUIATEIBHOE BIUSHHE ANKOTOJsi, HUKOTHHA, HAPKOTHYECKMX BEINECTB Ha pPa3BUTHE
3apofbIlIa 4eJIOBeKa; BIHMSHHE MYTareHOB Ha OPTraHHM3M YEJIOBEKA; B3aHMOCBA3H OPraHM3MOB H
OKpYIKAIOINel cpelbl; MPUIHHEI 3BOMIONKH BHOB, 4YeI0BEKa, OHOCHEPEI, €IMHCTBA YENIOBEYECKHX
pac, HacIeICTBEHHBIX W HEHACIEICTBEHHBIX M3MEHEHUH, HACIEACTBEHHBIX 3a00IeBaHui, TeHHBIX U
XPOMOCOMHBIX MYTalM{, YCTONYHMBOCTH, CaMOpPETYJSIIUMH, CAMOPA3BUTHS M CMEHBI 3KOCHCTEM,
He0OXO0/IMMOCTH COXpaHEeHUsI MHOT000pa3us BUOB;

- YCTAHABJIMBATh B3aUMOCBA3HM CTPOEHUS M (DYHKIUH MOJEKyI B KIETKE, CTPOCHHS H (YHKIHH
OPraHoOMIOB KIIETKH; IJIACTHYECKOIO M 3HEpreTHYeckoro oOMeHa; CBETOBBIX M TEMHOBBLIX peaKIlHii
thoTocHHTE3a; NBHKYIIIMX CHII SBOJIFOIMH; ITyTel U HApaBIeHUH dBOJIONNY;

- pemars 3aJ[a4yi pa3Hoi CI0KHOCTH 10 OMOJIOTHH;

- COCTaBJISITh CXEMbI CKpElIMBaHMs, NYTH NEpeHOca BELIECTB H JHEPIHM B 3KOcHCTEMax (IenH
TTHTAHUS, THIIEBBIE CETH);

- ONMCHIBATH KJIETKH pACTeHHH M JKHBOTHBIX (IIOZ] MHKPOCKONOM), oco0eH BuIa 110
MOP(OIOTHUECKOMY KPUTEPHIO, 3KOCHCTEMBI M arpo3KOCHCTEMBI CBOEH MECTHOCTH; I'OTOBHTH H
OMHCHIBATE MHKPOIIpenapaTsl;

- BBISIBJISATH NPHCIOCOONICHAS Yy OPTaHU3MOB K cpefie oOuTaHus, apoMopdo3bl B HIHOAJANTALUK Yy
pacTeHWd W OKMBOTHBIX, OTJIMYMTCIBHBEIE IIPU3HAKH JKHBOTO (y OTAENbHBIX OpPraHH3MOB),
abnoTHueckue u OMOTHYECKHE KOMITOHEHTHI 9KOCHCTEM, B3aHMOCBSA3H OPTaHH3MOB B 3KOCHCTEME,
HCTOYHHKH MYTareHOB B OKpyxaiwlieit cpeie (KOCBEHHO), AaHTPOIOIE€HHBIE H3MEHCHHS B
HKOCHCTEMAX CBOETO PErHOHA;

- HCCIIeJOBATh OMOJIOTHYECKHE CACTEMEI Ha OMOJIOTHYECKHX MOJIEIIX (aKBapHyM);



- CpaBHHMBaTh OWonoruueckue OOBEKTH (KJIETKM pACTeHHH, JXHBOTHBIX, I'pHOOB M OaxTepwii,
9KOCHUCTEMBI M arpo3KOCHCTEMBI), IPOLIECCH U sIBJIeHH (0OMEH BEIECTB Y PACTEHHH M YKMBOTHBIX;
IUIACTHYECKUH ¥ sHepreTuyeckuii oOMeH; GOTOCUHTE3 U XEMOCHHTE3, MHTO3 H Meio03; Oecronoe u
MOJIOBOE Pa3sMHOXKEHHE; OIUIONOTBOPEHHE Y IIBETKOBBIX pACTEHUH M IMO3BOHOYHBIX >KHMBOTHEBIX;
BHEIIHEE M BHYTPEHHEE OIUIOAOTBOpEHHE; ()OPMBI €CTECTBEHHOr0 OTOOpa; HCKYCCTBEHHBIH H
€CTECTBEHHBIH O0TOOp; crocoOBl BHA0COOPA30BAHMS; MAaKpO- ¥ MHKPOJBOJIOIHIO, OYTH W
Halnpas/IeHHs 3BOJIOLUH) H JeNIaTh BBIBO/bI HA OCHOBE CPaBHEHUS;

- aHAJIM3HPOBATH M OLICHUBATh PazlIMYHBIC TMIOTE3bl CYUIHOCTH KHU3HU, MPOUCXONKICHHS XXH3HH 1
YEJI0BEeKa, YEOBEYECKHX pac, INIoOalbHbIe aHTPOIOI€HHBIE M3MEHEHHs B OHOc(epe, 3THUYECKHE
aCIEKThl COBPEMEHHBIX MCCIIe/IOBAaHUH B OMOJIOrHYECKOit HayKe;

- OCYILECTBIATh CAMOCTOSTENBHEIN MONCK OHONOrHYeckoit MHPOPMALIUH B Pa3TUUHEIX HCTOYHHKAX
(y4eOHBIX TEKcTax, CIPABOYHHKAX, HAYYHO-TIOMYISPHBIX H3TAHHAX, KOMIBIOTEPHBIX 0asax,
pecypcax MHTepHEeTa) ¥ IPUMEHATE €€ B COOCTBEHHBIX HCCIIEJOBAHUAX,

HCHOJIB30BATE HNPHOOpETeHHbIe 3HAHHS M YMEHHsI B NPAKTHYECKOH [JeiTENILHOCTH M
MOBCEAHEBHOM KU3HM JIJIsI:

- IPaMOTHOTO O(OpPMIIEHHS Pe3yIbTaTOB OHOJIOTHYECKHX HCCIIEIOBARHMIA;

- 00ocHOBaHMA M COONIONEHHUS] NpaBHJ NOBEAEHHS B OKpyxaiomeil cpeme, Mep NpodHIaKTHKHA
pacnpocTpaHeHHsl BUPYCHBIX (B ToM uuciie BUY-uHbeximn) u apyrux 3abosieBaHHil, CTPECCOB,
BpEeAHBIX IPUBBIYEK (KypeHHE, aJIKOr0JIH3M, HAPKOMaHHs);

- OKa3aHus IEPBOH IMOMOIIM IIPH MPOCTYIHBIX H APYTHX 3a00JEeBaHHAX, OTPABICHUH ITHIIECBHIMH
MPOJYKTaMH;

- OIIpelieNIeH s COOCTBEHHOM MO3UIIMHK 110 OTHOMIEHHUIO K DKOJIOTHYECKUM MpobieMam, OBEJIEHHIO B
IIPUPOIHOIL cperie;

- OICHKH OTHYECKHX AacleKTOB HEKOTOPBIX HCClefAoBaHui B oOnacTd  OHOTEXHOIOTHH
(KJTOHUPOBaHKE, UCKYCCTBEHHOE OILIO0TBOPEHHE);,

- nproOpeTeH s MPAKTHYECKOIO OMNBITA JEATENBHOCTH, IpPEAINecTBYIOMEH npodecCHOHANBHOM, B
OCHOBE KOTOPOH JISKHUT NaHHBIH yueOHBIH IIpeaMeT.

Brinycxknuk Ha npodHIbHOM YPOBHE IMOJIYYHT BO3MOKHOCTEL HAYYHTHCS:

—  OIEHMBATh POJIb OHONOTMYECKUX OTKPBITHH M COBPEMEHHBIX HCCICNOBAHHH B pa3sBUTHH
HAyKH H B IPAKTHYECKOH eATENBbHOCTH JIFOICH;

— OLEHMBaTh podb Omonoruu B (OPMUPOBAHMH COBPEMEHHOM HaydyHOH KapTHHBI MHpA,
IIPOTHO3UPOBATH NIEPCIEKTUBEI pa3BUTHS OHOIOTHH;

— yCTaHaB/IHMBaThb M XapaKTepHU30BaThb CBA3b OCHOBOMNOJATAIOMMX OHWONOTHYECKHX TOHSTHIH
(xmeTka, OpraHM3M, BHA, 3KocucTeMa, Ouocdepa) ¢ OCHOBOIIOIATAKOIIAMH IMOHSTHSIMH IOPYTHX
€CTECTBEHHBIX HaYK;

—  0DOCHOBEIBATH CHCTEMY B3IIISJIOB HA JKMBYIO IIPUPOAY M MECTO B HEH 4YenoBeKa, IMPUMEHSST
OHMOJNIOTHYECKHE TEOPHH, YUEHHUS, 3aKOHbI, 3aKOHOMEPHOCTH, IOHUMATh I'PAHUIEI HX IPHMCHUMOCTH;

—  IIPOBOJIUTH Y4eOHO-MCCIEN0BATENBCKYIO IESITENbHOCTD 110 OMOIOrMH: BLIABHIATH THIIOTE3bI,
MJIaHUpOBaTh padory, oTOupars M Npeodpa3oBbIBATE HEOOXOAMMYIO HH(OpMAIHIO, TPOBOIUTDH
IKCIIEPHMEHTHI, HMHTEPIPETHPOBATh pPE3YyJIbTATHl, JENAaTh BHIBOJBI HA OCHOBE IONYYCHHBIX
pe3ybTaToB;

—  BBUIBISTE M OOOCHOBBIBATH CYHIECTBEHHBIE OCOOCHHOCTH PA3HBIX YPOBHEH OpraHw3al(iu
KU3HH,;

—  YCTaHABIMBAThH CBSI3L CTPOCHHS M (YHKUIUH OCHOBHBIX OMOJOTHYECKHX MAaKPOMOJEKYI, MX
ponb B Ipoleccax KJIETOYHOTO MeTab0In3Ma;

—  pelnaTh 3aJa4d Ha onpejeseHue nocienoparensHocTH HykieotwioB JIHK 1 uPHK (MPHK),
antukononoB TPHK, nocnesoBaresibHOCTH aMHHOKHCIOT B MoJieKyse Oelka, MpUMEHSs 3HAHHA O
peaKiuaX MATPHYHOIO CHHTE3a, FTEHETHYECKOM KOJIe, IPUHIIMIIE KOMIJIEMEHTApHOCTH;

—  Jlenarb BBIBOJBI 00 M3MEHEHHSX, KOTOpBIE NPOH30HAYT B MpoLEccax MAaTPHYHOTO CHHTE3a B
clIydae H3MEHEHHd IocnenoBaTeIbHoCTH HykieoTH 108 JTHK;



— CcpaBHHBaThb ()a3zbl JIEJICHHS KJIETKH; pellaTh 3alaudl Ha OMpeHeicHHE H CpaBHEHHE
KOJIMYeCTBa TIeHeTHYecKoro warepuana (xpomocom u JIHK) B kieTkax MHOTOKIETOYHBIX
OPraHU3MOB B pa3HbIX (pazax KJIETOUHOTO ITHKIIA;

—  BBUABJATH CYLLECTBEHHBIE IPU3HAKH CTPOCHHS KIETOK OPraHH3MOB Pa3HBIX I[APCTB JKHBOM
IIPUPOJIBI, YCTAHABIMBATEH B3aHMOCBA3b CTPOCHHS U (DYHKITHH YacTell H OPraHOHIOB KIICTKH;

— 00OCHOBEIBaTh B3aHMOCBS3b IUIACTHYECKOTO H DJHEPreTHUECKOro OOMEHOB; CpaBHHBATH
MPONECCHl IUIACTHYECKOI'0 H DHEPreTHYeCKOro OOMEHOB, NPOHCXOJSINHX B KJIETKAX JKHBBIX
OpraHH3MOB;

—  OINPENeNATh KOIHYECTBO XPOMOCOM B KIJIETKAaX DPACTEeHHH OCHOBHBIX OTJENOB Ha Pa3HBIX
aTarnax JXU3HEHHOTO IHKIIA;

— pemarb IeHeTHYECKHE 3aJauyd Ha AUTHOpHIHOE CKpelIMBaHHe, CIEIJIeHHOe (B TOM YHCIe
CLEMJIEHHOE ¢ TII0JIOM) HACle[IOBaHHE, aHAIM3MPYIOLIee CKpElIMBaHHWE, TPUMEHSS 3aKOHBI
HACJIEJICTBEHHOCTH U 3aKOHOMEPHOCTH CLEIUIEHHOTO HACIIeI0BAHHSI;

—  pacKpeIBaTh INPHYHMHBEI HACJIEJCTBEHHBIX 3a00jieBaHHii, apryMeHTHpPOBaTh HEOOXOIMMOCTH
Mep NpeayNnpeKIeHus TakKuX 3a00IeBaHuil;

—  CPaBHHBATH Pa3HbIe CIIOCOOBI PA3MHOXKEHHS OPTaHH3MOB;

—  XapaKTepH30BaTh OCHOBHBIE 3TAIbl OHTOICHE3a OPraHH3MOB;

—  BBIABIATH IIPHYHHBI W CYLIECTBEHHBIE INPH3HAKH MOMH(PHUKAIHOHHOH M MYTAllHOHHON
HM3MEHYUBOCTH; 00OCHOBBIBATH POJIb H3MEHUHUBOCTH B €CTECTBCHHOM H HCKYCCTBEHHOM OTOODE;

—  00OCHOBBIBATh 3HAUEHHE Pa3HBIX METOJOB CEIEKIHH B CO3IAHHH COPTOB PACTEHHH, IOPOJ
YKMBOTHBIX H IITAMMOB MUKPOOPTaHH3MOB;

— 00OCHOBBEIBATh NPHYKMHEI H3MEHSAEMOCTH U MHOT000Opa3usi BUJOB, IPUMEHSS CHHTETHYECKYIO
TEOPHIO IBOTIOIHH;

—  XapakTepu30oBaTh IONYISIMIO KaK €IMHUIY 3BOJIOLUHM, BHA KaK CHCTEMAaTHYECKYIO
KaTeropHIo H Kak pe3yabTaT BOJFOIHH;

—  YCTaHABIMBATb CBSI3b CTPYKTYPHI H CBOUCTB SKOCHCTEMBL,

— COCTaBJIITb CXEMBI IEpPEHOCa BEIECTB M DSHEPTUM B JKocHcTeMe (CeTH IMTAHHS),
NIPOTHO3HPOBATh X U3MEHEHHS B 3aBHCHMOCTH OT U3MeHeHHs (aKTOPORB CPE/IbI;

—  apryMEeHTHPOBaTh COOCTBEHHYIO MO3HIHIO II0 OTHOHICHHIO K HKOJOTHYECKHM MpobiieMaM H
IIOBE/ICHUIO B IPHPOJHOH cpene;

—  000CcHOBBIBATH HEOOXOMIUMOCTE YCTOMUMBOIO Pa3BUTHA KaK YCIOBUs cOXpaHeHust OHochepsr;

—  OLIEHHBATh MPAKTHYECKOE M HTHUECKOE 3HAYEHHE COBPEMEHHBIX HCCIIEJI0OBAHHI B OHOIOIHH,
MeIUINHE, 9KOIOTHH, OMOTEXHOJIOTHH; 000CHOBBIBATE COOCTBEHHYIO OIEHKY;

— BBMBIFITH B TEKCTe OMOJIOTHYECKOTO COJIepKaHust TpoliieMy M apryMEHTHPOBAaHHO ee
O0BACHATE,

—  TIPEICTaBNIATh OHMOJIOIMYECKYH0 HMH(OpMaluio B BUAE TeKcTa, TaONHIBI, CXEeMEI, rpaduka,
JHarpamMMbl M JIENAaTh BBIBOJIBI HA OCHOBAHUM IIPEICTABICHHBIX JAaHHEIX; IpeoOpa3oBEIBaTh rpaduk,
TabJIuIly, JHarpaMmy, CXeMY B TEKCT OHOJIOTHYECKOTO COIEPIKAHIS.

—  OpraHM30BBIBATE W NOPOBOAWUTHL HHIWUBHAYANLHYIO HCCIICIOBATENILCKYIO AEATENFHOCTD IIO
Owonoruu (MM paspabaTeiBaTh HHIAMBUAYATBHBIA IPOEKT): BBIABHraThH THOOTE3EL, INIAHHPOBATH
paboty, orbupaTe M IpeoOpa3OBHIBATE HEOOXOAUMYIO0 HMH(OPMAIMIO, IPOBOIAUTE DKCIEPHMEHTEI,
HUHTEPIIPETHPOBATh  PE3yJbTAaThl, JelaTb BBIBOALI HA OCHOBE IONYYCHHBIX pPE3yJIbTATOB,
IPEJICTARIATE NPOIAYKT CBOUX HCCIIETOBAHMIA;

— TIPOTHO3HMPOBAaTh IOCIEACTBUSA COOCTBEHHBIX MCCIENOBaHUIl C yHeTOM 3THYECKHX HOPM H
AKOJIOTHYECKUX TpeboBanmii;

—  BBIEIATH CYLIECTBEHHLIE OCOOEHHOCTH JKH3HEHHBIX IMKJIOB IPEACTABUTENEH pasHBIX
OTJEIIOB pacTeHHUH U THIIOB KMBOTHBIX; H300pakaTh IIMKJIbI PA3BUTHS B BUIE CXEM;

—  aHWIM3HPOBaTh M MCIHOJB30BAaTH B pEUIEHHMH YUYeOHBIX M HCCICHOBATEILCKMX 3dja4
HH(OPMAIHIO O COBPEMEHHBIX MCCIIEIOBAHUAX B OMOIOTHH, MEUITHHE ¥ DKOJIOTHH;

—  apryMeHTHpOBaTh HEOOXOTHMOCTh CHHTE3a €CTECTBEHHO-HAYUHOTO M COIHOTYMAHHTAPHOTO
3HAHUA B 310Xy HHOOPMALHOHHOM 1{HBHIIN3AIHH;



—  MOJEJMpOBaTh H3MEHEHHe JKOCHCTEM TIOJ[ BIMSHHEM pa3lHuYHbIX TIpynn (GaxkTopos
OKpPY>KaroIleH cpeJibl;

— BBIMBIATH B IIPOIIECCE HCCIIENOBATENBCKOM JESTeJIbHOCTH IOCIHEICTBHS AHTPOIIOTEHHOTO
BO3ICHCTBHS HA DKOCHCTEMBI CBOETO PErHOHA, Ipejjlararb crocoObl CHHXKEHHS aHTPOINOI'€HHOro
BO31eHUCTBHS Ha DKOCHCTEMEL;

—  HCHONIB30BAaTh  NPUHOOpETEHHBIE KOMIIETEHIHH B  IPAaKTUYECKOH  JIEATENBHOCTH H
IOBCENHEBHOM  JKU3HM Uil  NpHOOpeTeHHs]  ONbITa  JAEATENBHOCTH,  IPEALIECTBYIOMEH
npodeccHOHANEHOM, B OCHOBE KOTOPOH JIEXKUT OHOJIOTHS KaK yueOHBIN NpeIMeT.



COJEPXAHHE KYPCA BUOJIOT' MU

Bunonorus kak HayKa. MeTOJ],bl HAYYHOI'O MMO3HaAHHA

Buonorust kak Hayka. OTpacnu OHMOJNOTHH, €e CBSI3H C IPYrHMH HaykaMH. OOBEKT H3ydeHHs
Ounonioruu - Owomormdeckue cucTeMpl. OOmue MIpu3HAKM OMONOTMYECKHX cucTeM. Ponb
OHOJIOTHYECKHX TCOpHH, wHiei, rumore3 B (OPMHPOBAHHH COBPEMEHHOH €CTECTBEHHOHAYYHOH
KapTHHBI MHDA.

Kaerka

L{utonorus - Hayka o kierke. M. Illnelinen u T. [IIBaHH - OCHOBOIOJIOXHUKH KIETOYHOH TEOPHH.
OCHOBHBIE TIOJIOKEHHS COBPEMEHHOM KJIETOYHOM TeopuH. Poib KiieTouHo# Teopun B (JOpMHUPOBAHHU
COBPEMECHHOM €CTECTBEHHOHAYYHOH KapTHHBI MHpa. METO1bl M3yYEHHS KIIETKH.

XWMHYECKHH COCTaB KIeTKH. Makpo- W MHKpodnieMeHTHL. CrpoeHuMe H (YHKIHMH MOJNEKYIH
HEOPTaHHUECKUX W OPTAHHYECKHX BellecTB. B3aHMOCBS3H CTPOCHHUS M (DyHKIHH MOJIEKYJI.

Crpoenne U QYHKIMH YacTeil 1 OPraHOMIOB KiIeTKH. B3aanMocBasy cTpoenns U GyHkumii yactell u
OpraHoUIOB KIIeTKH. XHMHUYECKHH COCTaB, CTPOCHHE U (DYHKIIHH XPOMOCOM.

Mmuoroobpasse KieTok. I[IpokapHoTel ¥ OyKapHOTEL. Bupycel. Mepel  npoduiakTuku
pacIpocTpaHEeHUsI BUPYCHBIX 3a00JIEBaHHH.

OOMeH BellecTB W IpPEBpallleHHs DJHEPrHH B KJIeTKe. OJHeprerwyeckui obmen. Craaum
JHepreTHyeckoro obmena. Bpoxenne W mpixanme. DoTocuHTe3. CBETOBBIE M TEMHOBBIE PEAKIHH
dorocuntesa. Xemocuntes. Ponp xemocunTesupyromux 6aktepuit Ha 3emie. Ilnactuyecknin oOmen.
I'enernyeckas mH(popManus B Kierke. I'en. I'enernueckuii konx. bmocuuTes Oenka. Marpuunblii
XapakTep peakiui OHocHHTEe3a.

Kiletka - reHetnyeckas eIuHHIA xuBoro. Comarnyeckue W IOJIOBBIE KICTKH. JKU3HEHHBIH LUK
kinetku: untepdasa u muTo3d. dazel MuTo3a. Meiio3, ero (aspl. PasBuTHE NOIOBBIX KJIETOK Y
pacTeHuH ¥ KHUBOTHBIX.

IIpoBeneHne OHONOrMYECKHX HCCIEAOBAHUM: HAOMOACHHE KIETOK PACTEHHH W JKHBOTHBIX IOJ
MHKpPOCKOTIOM; TIPUTOTOBJIEHHE MHKPOINPENApaToB, HX H3yYCHHE M OIMCAHHE; OIBITH 110
ONPECIICHAID KATATUTHIECKOW aKTHBHOCTH (DepMEHTOB; CpaBHHTENLHAS XapaKTEPHUCTHKA KIIETOK
pacTeHMii, JKMBOTHBIX, TpUOOB M GakTepHii, npoueccoB OpoxceHHs H JAbIXaHHS, (QOTOCHHTE3a U
XEMOCHHTE3a, MHTO3a ¥ Mei03a, pa3BUTHS TIOJIOBIX KJIETOK Y PaCTEHHH U JKHBOTHBIX.

Opranusm

OHOKJIETOUHBIE W MHOTOKJIECTOUHBIE OpTaHM3Mbl. TKaHHW, OpraHbl CHCTEMBI OpPraHoB, HX
B3aHMOCBSI3b KAaK OCHOBA IEJIOCTHOCTH opranm3ma. I omeocras. I'ereporpodrl. Camporpodsl,
mapasutbl. ABTOTpo(sI (xeMoTpods! 1 GOTOTPODEL).

Bocnpou3BeJeHHE OpraHW3MOB, €ro 3HadeHWe. becrmomoe W TONOBOE  pasMHOXKEHHE.
Omnoporsopenre. OIIIOMOTBOPEHHE Y BETKOBLIX PACTCHHH H TTO3BOHOYHBIX KHBOTHEIX. BHemnee
U BHYIPEHHEE OIUIOJIOTBOpeHHe. VIHIUBHAyaqbHOE  pPa3BHUTHE OpraHMsMa  (OHTOIEHES).
DOMOpHOHAIEHOE W TOCTAMOPHOHATBHOE pa3BHTHE. [IpHUMHEI HApYUIEHWA Pa3sBHTHS OPraHH3MOB.



Kuzuenurie OHKIIBI H 4YEpPCOOBaHHC MMOKOJICHHH. HOCHC}ICTBHH BIIHAHHA aJIKOroJid, HHKOTHHA,
HapKOTHUYECKHX BEIICCTB HAa pa3BUTHE 3apOAbIIIa UEJIOBCKA.

HacnencTtBeHHOCTP M HM3MEHUYHBOCTH - CBOMCTBA OpraHu3MoOB. l'eHeTwka. MeTOABl TE€HETHKH.
MeTtoasl W3y4YeHHS HACIEACTBEHHOCTH deIOBeKa. [eHeTWueckas TEPMHHOJOTHS M CHMBOJIHKA.
3aKOHOMEpPHOCTH HAacJeIOBaHUs, YCTaHOBIEHHBIC I'. MenneneM, HX IHTOJIOTMYECKHE OCHOBBI
3aKOHOMEPHOCTH CILEIUICHHOr0 HaclenoBaHusd. 3akoH T. Moprana. Onpenenenue moja. THITBI
ompenencHus moja. HacrmenoBanme, CIEIUIEHHOE ¢ MOJoM. B3aumMmopeiicTBue reHoB. ['eHOTHIT Kak
nenocTHas cucrema. PasButHe 3HaHUH o reHorune. ['enom uenoBeka. XpoOMOCOMHAs TEOPHS
HACJIE/ICTBEHHOCTH. Teopuss TreHa. 3aKOHOMEPHOCTH  H3MEH4YHWBOCTH. Mojudukanuonnas
n3mMeHuyMBocTh. Hopma peakuuu. HacnencTBeHHas H3MEHUYHBOCTh: KOMOHHATHBHAS W MYTaIlHOHHAS.
Bunel myrtanuif, ux npuudHbl. [lociaeAcTBusA BIMSHHSA MYTareéHOB Ha OpraHu3M. Mephl 3aIldThI
OKpY)KafOIeH Cpeapl OT 3arps3HeHHs MyTareHamu. Mepsl Opo(HIaKTHKH HACcIeICTBEHHEIX
3a00JIcBaHMH YeJIOBEKa.

Ceneknus, ee 3amaud. Bxman H.M. BaBumoBa B pa3BuTHE CeleKNWH. YUYEHHE O IIEHTpax
MHOrooOpa3usi W IPOHCXOXKIEHHS KYyNbTYpHBIX pacTeHHH. 3aKOH TOMOJIOTHYECKHX pSI0B B
HACJIeJICTBEHHOM H3MEHYHBOCTH. MeTOABI CeNeKI[HH, X TeHeTHYeCKHe OCHOBBL OCOOEHHOCTH
CEJIEKIIMH PACTEHHH, KHBOTHBIX, MUKPOOPTaHU3MOB. BHOTEXHOIOTHSI, €€ HallpaBIeHUs. DTHUCCKHE
aCIeKThl pA3BHTHA HEKOTOPBHIX HCCIEHOBaHHH B OHOTEXHONOTHH (KJIOHHPOBAHHE YEIIOBEKA,
HamnpaBIeHHOE H3MCHCHHAE TCHOMA).

ITporenenne OHONOTHYECKHX MCCIEAOBAHMH: COCTABICHME CXEM CKpEIMBaHHs, peLIeHHe
FEHETHYECKUX 3a/1a4; I[OCTPOEHUE BapHAIMOHHOIO pPsja H BapHalMOHHOH KPHBOH; BBIIBJICHHE
HCTOYHHKOB MYTareHOB B OKpyXaroliei cpene (KOCBEHHO), M3MEHUHBOCTH Y 0C00€H 0qHOTO BHA;
CpaBHHTEIbHAS XapaKTepHCTHKa OECIIoNoro M IOJIOBOTO Pa3MHOXKEHHUS, OIUIOJOTBOPEHHS Y
[BETKOBBIX PACTCHHH M IO3BOHOYHBIX JKMBOTHBIX, BHEIIHETO M BHYTPEHHETO OIIOAOTBOPEHHS,
nopoji (COPTOB); aHAIM3 M OLEHKA ATHYECKHX ACIIEKTOB PA3BUTHS HEKOTOPBIX HCCIE/OBAHHHA B
OMOTEXHOIOTHH.

Bux

JlokazarenbCTBA 3BOJIOIMH JKHBOH NpUpojibl. buoreHermdeckuf 3akoH. 3aKOH 3apOjBIIIEBOrO
CXOZCTBA.

Pazputne oSBomonuMoHHBIX uaeH. 3uauvenue pabor K. Jlummes, yuenms IK.-B. Jlamapka,
sBoJonmoHHOM Teopuu Y. lapsuna. Bun, ero kpurepuu. [lonynsuus - cTpyKTypHad €IMHHAIIA BHJIA.
Yuenue Y. Jlapeuna 06 sBomonun. Ponb 3BOMIONHOHHON TeOpHH B (POPMHUPOBAHHE COBPEMEHHOI
€CTeCTBEHHOHAYIHOHM KapTHHEI MHpa. JIBHXKyIKe CHIILI ABOMONUH. DOpMEI €CTeCTBEHHOro 0Thopa.
B3anMocBs3p ABMXKYIIMX cun 3Bomronmu. CHHTeTHYecKasd Teopus dBomouuu. llomymsnous -
9JIEMEHTAPHAS  E€IMHHUIA OBOMIOUMH. JJieMeHTapHbie (axkropsl 3BONIOHM. MccieoBaHus
C.C. YerBepukoBa. 3akOHOMEPHOCTH HACJIEIOBAHHS IPU3HAKOR B MOMYJSALHAX Pa3HOTO THIA. 3aKOH
Xapau-Baitn6epra. Pesynbsrars! spomroind. @opMupoBaHue npucnocoOIEHHOCTH K cpeie 00HTaHuUs.
O6bpazoBanue HOBBIX BHIOB. CriocoObl BHAooOpazoBanusa. CoxpaHeHHe MHOIrooOpasus BHIOB Kak
OCHOBA YCTOHYHBOCTH OHOCHEPEL.

Miuxkpo- u MakposBoJronusi. GOpMbl IBOIIOLMH (QUBEPreHIHs, KOHBEPTeHIus, apaiienusm). [lytu
u HampasieHus: spomonuu (A.H. Ceeepuos, W.U. IlImanerayszen). [lpuumnasl Ouonoradeckoro
nporpecca 1 OHOJIOTHYECKOTO perpecca.



OTnuyuTenbHble TPU3HAKH XKUBOTO. [ HIIOTE3BI IPOMCXOIKICHUS KH3HH HA 3emile. DTarbl S3BOJIIOIMH
opraHuyeckoro Mupa Ha 3emie. OCHOBHBlIE apoMOp(}03bl B HBOJIOLHMH PACTEHUH M IKMBOTHBIX.
['MIOTE3BI TPOHUCXOXKIECHHS YEIOBEKA. DTallbl SBOJIIOIUH YeloBeKa. [IpoucxoXkIeHHe YeI0BeYeCKIX
pac. KpuTtika pacuzMa 1 COIMAIBHOTO JTAPBUHH3MA.

IIpoBenenre OHONOrMYECKHX  HCCNENOBAHWM: BBIABIEHHE apoMopdo30B, HAHOANANTALIH,
IPHUCIOCOOIeHHH K cpene oOWTaHMs y OpPraHW3MOB; HaOMIONEHHE H OmHcaHHe ocobelt BHIa IO
MOP(hOJIOTHUECKOMY KPHUTEPHIO; CPaBHUTENIFHAS XapaKTEPHCTHKA Pa3HbIX BHJIOB OJHOTO poja IO
MOP(OIOrHYECKOMY KPHTEPHUIO, HCKYCCTBEHHOTO M €CTECTBEHHOro oTOopa, (opM ecTecTBEeHHOTO
otbopa, crocofoB BHI00Opa30BaHHs, MUKPO- 1 MAKPOIBOJIONH, IIyTeH W HAallpaBJICHUH 3BOIIOLNH;
aHalli3 M OLIeHKA pa3IMYHBIX THIIOTE3 BORHUKHOBEHUS KHU3HU Ha 3eMIe, IPOMCXONKICHUS YelloBeKa
¥ (opMHpPOBaHUS YETOBEUECKHX pac.

FKocHCTEMbI

OKOJIOrHYECKHE (baKTOpBI, obnue 3aKOHOMCPHOCTH HX BJIHAHHSA Ha OpraHU3MBbl. 3axoH OIITHMYMa.
3akoH MHHHMYMaA. buonoruueckue PHTMEI. (DOTOHGPI/IOJIHSM.

[TonsTua "Ouoreonenosz" u "sxocucrema". BHIOBas M NpOCTpaHCTBEHHAS CTPYKTYpa HKOCHCTEMBI.
KOMITOHEHTBI 3KOCHCTEMBI.

[Tumenrple cBs3M B 3KocucreMe. Ipoduueckue ypoBHM. Tumel numeBsx nemnei. Ilpasuia
JKOJIOTHYeCKOM mHpamuIbl. KpyroBopoT BemmecTB W mpeBpalleHHs DHEPrHM B JKOCHCTEME.
CaMoperynsauuss B SKocHcTeMe. YCTOMYMBOCTH H JAWHAMHKa JKkocucreM. Craauu  pa3BHTHSA
skocucreMbl. CyKieccusi.

buoctepa - rnobanpHas skocucrema. Yuenue B.M. Bepnanckoro o Omocdepe. OcobeHnoctu
pacnpeneneHus 6uomacchl Ha 3emne. buonoruueckuii KpyroBopoT. bHoreHHas MUTpaiis aTOMOB.
Opomouust O6uocdeprl. ImobanbHble aHTpomoreHHble H3MeHeHHsT B Omocdepe. [Ipobrema
YCTOMYHBOTO pa3BHTHS OuochepsL.

[IpoBejieHre OHMOJIOIMYECKHMX HWCCIIE/OBAaHUH: HAONIOJICHHE M BBIABJIECHHE NPUCHOCOONEHHE Y
OPraHU3MOB K BJIMSIHHIO DPa3IMYHBIX HKOJIOTHYECKHX (akTopoB, abHOTHYECKHX M OHOTHUECKHX
KOMIIOHEHTOB 3KOCHCTEM (Ha OTAEJBHBIX NpHUMEpax), aHTPOIOTEHHBIX H3MEHEHHH B 3KOCHCTEMAax
CBOEGH MECTHOCTH; COCTABJICHHE CXEM IMEPEHOCA BEIIECTB M DHEPTHH B DKOCHCTEMAaX (IHIMEBBIX
TeTieii ¥ ceTel); CpaBHUTENbHAS XapaKTEePHUCTHKA YKOCHCTEM M arpO3KOCHCTEM; OITHCAHHE DKOCHCTEM
U arpodKOCHCTEM CBOEH MECTHOCTH (BHIOBas W MPOCTPAHCTBEHHAs CTPYKTYPa, CE30HHBIE
HU3MEHEHHUs, HAJIMYHE aHTPOIIOTEHHBIX HM3MEHEHMH); MCCIeIOBAaHHE H3MEHEHHMH B SKOCHCTEMax Ha
OHOMOTHYECKUX MOIENAX (aKBapUyM); pEIICHHE OJSKOJIOTHYECKHX 3aad; COCTaBICHHE CXEM
KpYTOBOPOTOB YIJIepoJa, KHCIOpOJa, a30Ta; aHalW3 H OlEHKa TIN00ambHBIX aHTPOMOTCHHBIX
H3MeHeHuH B 6nocdepe.

Ilepedens 1abopaTOPHBIX H MPAKTHYECKUX PadoT:

KJ1acc

10 kaace | Ilpakruueckas pabora Ne 1 Mcenonszopanue pa3iuiHbIX METOOB NP H3YHCHHH
OHonoruvecknx 0OBEKTOR.

ITpakTuueckas pabora Ne 2 Pemenne 3a1au o MoJieKkyaspHOH GHonorHu
IIpakruueckas pabora Ne 3 «Pewenune 3ana4 1o MonexyyispHod 6uonorumny» (buocunres
Genka)




Ilpaxtuueckas pabGota Ne4 BpIgBneHHe NPHU3HAKOB CXOJCTRA 3apObILICH YenoBeKa 1
APYIrUX NO3BOHOYHLIX XXHBOTHEIX KaK J0Ka3aTeJIbLCTBO HX POACTRA.

INpakTuueckas pabora Ne 5 " CocraBneHHe 371€eMEHTapHBIX CXEeM CKpelHBaHus".

[IpakTuueckas pabora Ne 6 "Perenne reHeTHUeCKMX 3a/1au HAa UTHOPUAHOEH
nonurubpunHoe ckpeliuBanus. M3yueHue pe3yabTaToB MOHOTHOPHIHOTO H IUTMOPHAHOTO
CKPELIHBaHHA Y APO30dHIBI".

IIpaxrnueckas paborta Ne 7 PelieHue reHeTHUeCKHX 33124 HA B3aHMOJEICTBHE TeHOB.

Jlabopatopnas pabora Ne 1"Texnuka Mukpockonupopanus. M3yuenue KIeTok pacTeHui 1
JKMBOTHBIX 1101 MUKPOCKOIIOM Ha 'OTOBBIX MUKPONpenapaTax M UX OnucaHue".

JlaGoparopnas pabora Ne 2 «KaranutHueckas akTHBHOCTb ()epMEHTOB B JKHUBBIX TKAHAXY.
H3yyeHue KaTaJIMTHYECKOH aKTUBHOCTH ()epMEHTOB (Ha NpUMepe aMui1a3bl WIH KaTanasbl).
Hsyuenne pepMeHTaTHBHOrO pacilenieHus NepoKcu/ia BOLOPOAA B PACTHTE LHbIX U
JKUBOTHBIX KJIETKAX.

Jlaboparopnas pabora Ne 3 «O6napyskeHue GeKoB, THIIHAOB U YIJIEBOIOBY

Jlaboparopnas pabora Ne 4 «IIpurotopnenue, paccMaTpUBaHUe H ONMCaHHE
MHKpONpPENnapaToB KJIETOK paCTCHHﬁ. HBy‘{CHHC nnasmMoJin3a H A€riaa3MOoJiv3a B KIETKax
KOKHIIBI JIyKa. MI3yuenre IBHKEHUS LIMTOILIa3Mbl.

JlaGoparopnas pabora Ne 5 CpaBHeHHe CTPOEHMS KIETOK PACTEHHH, JXMBOTHBIX, TPHOOB M
Oaxrepui.

JlaGopatopnas pabota Ne 6 «MuTO3 B KiIeTKaxX KOpELIKa JIyKay

Jlaboparopnas pabora Ne 7 «lM3yuenne XpoMocoMm Ha FOTOBBLIX MHKponpenaparax’.

Jlaboparopnas padora Ne 8 «M3ydeHue cTpoeHHs NONOBKIX KIIETOK HAa FTOTOBBIX
MHKponpenapaTax». "HM3yduenue cranuii Melio3a Ha roToBBIX MUKponpenapaTax’”.

JlaGoparopnas pabora Ne 9 «CocTtaBnenue U aHanu3 poAOCTOBHBIX HEIOBEKaY .

Jlaboparopnas pabora Ne 10 «Onucanue denoruna.»

Jlabopatophas pabora Ne 11 «M3menunsocts.IlocTpoeHHe BapHAIIMOHHOTO psJia 1
BapUALIMOHHOH KPUBOI»

11 kaace

IIpaxrnueckas pabora Ne Ne 1 Mzyuenue skonorudeckux aganrtaiuii qeaoBexa.

Ipaktuyeckas pabora Ne 2Metos! uamepeHus hakTopoB cpenbl 0OUTaHMS.

IMpakThueckas paborta Ne 3 «CpaBHeHHe aHATOMUYECKOTO CTPOEHHS PACTEHHH pa3HbIX
MECT OOMTaHus».

IlpaxTuueckas pabota Ne 4 «Onucanre npucnocoONIeHHOCTH OpraHu3Ma 1 ee
OTHOCHTEJIBHOI'O XapaKTepan.

TIpakTrueckas pabora No 5 «H3yyeHde H ONHCAHHE IKOCHCTEM CBOSH MECTHOCTH»

Ilpaktudeckas pabora Ne 6 «CocrapneHye NUiIeBbIX Henei”

IMpaktHueckas paGora No 7 «MoaenupoBaHHe CTPYKTYP M MPOLECCOB, MPOUCXOISAIIHNX B
SKOCHCTEMAX.»

IIpaktnueckas pabota Ne 8 «OneHka aHTPONOreHHBIX U3MEHEHHI B IpUPOJE»

JlaBoparopnas paborta Ne 1 "CpaBHeHHe BHIOB MO MOP(OIOTHYECKOMY KPUTEPHIO".

Jlaboparopnas pabora Ne 2 «Beisinenue npucnocotneHuil OpraHu3MOB K BIHSHHIO
Pa3MMYHBIX SKOJOTHUECKHX (haKTOPOB.»




TemaTu4ecknil nJIaH

Ne kiaace | HazBanue pasgena Koa-Bo U3 anx
n/n Hacas TEOpHsi | NPAKTHKA
1. |10 Beeaenne 4 3 1n/p
2. Pazgen 1. BHOJIOTHYECKHE CUCTEMBI: 98 81 11 a/p
KJIETKA, OPTAHU3M 6 n/p
3. MonekyJiibl 1 KJIETKU 14 10 3 n/p
1 n/p
4. KinerouHblie cTpYKTYPH M HX (PYHKIIHH 6 5 1 n/p
5. ObGecneyeHue KIETOK U OPraHU3MOB SHEPrHel 5
6. HacnencTeenHas uHpopMaLMs H peanu3aiys e€ B 14 13 1 n/p
KJIETKe
7. HWHpuBunyanbHoe pa3BHTHE U Pa3MHOKEHHE 15 10 4 n/p
OpraHU3MOB 1 n/p
8. OCHOBHBIE 3aKOHOMEPHOCTH $BJICHHH 19 15 1 n/p
HACJICICTBEHHOCTH 3n/p
9. OCHOBHBIE 3aKOHOMEPHOCTH SBJIEHHH 8 6 2n/p
H3MEHYHBOCTH
10. I"'eHeTHYeCKHE OCHOBBI HHAMBHAYAJIBHOIO Pa3BUTH | 6 6
11. I'eHeTHKa YeNloBeKa 5 5
12. Peseps 6 6
13. Hroro 3a 10 kiace 102 84 11 n/p
7n/p
14.] 11 Paspen II: DBOJIIOLMSA 55 53 1ap
1u/p
15. JloMecTHUKaIMA U ceneKuus 6 6
16. Teopust sonmonnH. CBHIETENBCTBA IBOIHOLMH 8 8
17. @akTOpbI 3BOMIOLMHU 18 17 1 w/p
18. Bo3HMKHOBEHHE M pa3BHTHE JKHU3HH Ha 3emile 10 10
19. BO03HHMKHOBEHHE H Pa3BHTHE YEIOBEKA — 8 7 1 n/p
aHTPOIIOTEHE3
20. JKupas MaTepHs Kak cucTema 5 5
21, Paszpen III. OPTAHHU3MbI B 47 39 1mp
SKOJOI'MYECKHX CUCTEMAX 7 a/p
22, OpranusMel B oKpysKatowas cpena (15 v) 15 11 1 n/p
3n/p
23, CoobmecTBa 1 3xocucteMsl (10 ) 10 7 3n/p
24. Buocdepa (5 u) 5 4 1 n/p
25. Buonornueckie OCHOBBI OXpaHbl MPUPOALI (4 1) 4 4
26. IToeTOpeHue 13 13
27. Hroro 3a 11 knacc 102 92 2 a/p
8 n/p
28. Beero 3a 10-11 knacce 204 176 28




