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1. IIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA  YYEBHOTIO
NPEAMETA «bHOJIOI'ASD»

OcBoenue kypca OHOJOrMM B CpeQHEH IIKOJE HAlpaBleHO Ha JIOCTIKEHUE
YUaIIUMHCS JIMUHOCTHBIX, METAIPEJIMETHBIX U IIPEIMETHBIX PEe3yJIbTATOB OCBOCHUSI
OCHOBHOH 00pa30BaTebHOM IPOTPaMME,

JIHYHOCTHBIE pe3yabTaThl OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOW IIPOTPaMMEI

HOJDKHBI OTPaXXaTh:

1) poccuiicKy1o rpaX{IaHCKYIO0 UEHTUIHOCTb, NATPUOTH3M, YBOKEHHE K CBOEMY
Hapo/ly, 4yBCTBa OTBETCTBEHHOCTH Iepel] PomuHOM, ropiocTu 3a cBOi Kpaii, CBOIO
Pomuny, mporiunoe M HacTosllee MHOTOHAIMOHAIBHOTO Hapojaa Poccuu, yBakeHHe

rOCyJapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, THMH);

2) TIpaXTaHCKYIO IIO3MIMI0 KAaK aAKTHBHOIO M OTBETCTBEHHOIO dJIeHa
POCCHICKOr0  OOLIECTBAa, OCO3HAIOWIEr0 CBOM  KOHCTHUTYIIMOHHBIE TIpaBa U
00SI3aHHOCTH, yBA)KAIOIIErO0 3aKOH U IIPABONOPSIOK, O6JNAAlOIEro YyBCTBOM
COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAHHO  NPHHEMAIONIETO0  TPaJHIIMOHHBIC

HallUOHAJIBHBIEC H OGHIG‘IGJIOBC‘-IGCKI/IG FYMaHHCTHYECKHE M JOEMOKPaTHYECKHE

I[EHHOCTH;
3) FOTOBHOCTS K ciyeHH0 OTedecTBy, ero 3aluTe;

4) cOpMUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHsS HAyKH W OOILNECTBEHHOM NpPaKTHKH, OCHOBAHHOIO Ha IHAJIOTE

KyJIBTYp, & TakiKe pas3jM4HBIX (OpM OOINECTBEHHOIO CO3HAHMS, OCO3HAHHE CBOErO

MECTa B ITOJIMKYJIBTYPHOM MHPE;

5) cpOpMHPOBaHHOCTH OCHOB CaMOpPa3BUTHS U  CAMOBOCIIMTAHWS B
COOTBETCTBUM C OOINEYETIOBEYECKMMH IEHHOCTSIMM W WJeaJaMH TPaKIaHCKOIO

o0mecTBa; TOTOBHOCTH M CIOCOGHOCTE K CAMOCTOATENBHOM, TBOPYECKOM u

OTBETCTBEHHOM JEATETbHOCTH;

6) TOJICpaHTHOE CO3HAHME U TOBE/ICHHE B IIOJIMKYJIBTY PHOM MHpE, FTOTOBHOCTb 1

CIIOCOOHOCTE BECTH JAHAJIOr C OPYTHMH JIFOAbBMH, IOCTHUTIaTh B HEM B3aUMOIIOHHMMaHHsI,




HaXOJUTh oOLlMe Wenu U COTPYIHWYATh IS WX JOCTHIKEHHS, CIIOCOOHOCTH
MPOTHBOCTOATH ~ MIEOJOTMH  OKCTPEMM3Ma,  HalMOHalIuW3Ma,  KceHogoOuw,
IUCKPAMMHAIMM [0 COLMANBHBIM, DPEIMTHO3HBIM, PACOBBIM, HAIMOHAILHBEIM

NpU3HaKaM H OPYIrMM HEraTUBHBIM COLIMAJBHBIM sBiIeHUsM; (B pex. Ilpukasa

Muno6prayku P® or 29.06.2017 N 613)

7) HaBBIKM COTPYJHMYECTBA CO CBEPCTHHKAMH, IETHMH MIIAJIIErO BO3PACTA,
B3POCJIBIMHU B 00pa3oBaTeNIbHOM, 00IIIeCTBEHHO II0JIE3HOM, yueOHO-

HCCJIe,[LOBaTeJIBCKOﬁ, HpO@KTHOfI U IPYI'UX BHOAX OCATCIBHOCTH,

8) HPaBCTBEHHOC CO3HaHHE H IIOBCOCHUE Ha OCHOBE YCBOCHHA

o0IIIeueI0BeYeCKUX LIEHHOCTEH;

9) rOTOBHOCTE M CITOCOOHOCTD K 06PA30BAHMIO, B TOM YHCIIE CAMOOOPa30BAHMIO,
Ha TPOTSHKEHWH BCEH IKHU3HH, CO3HATENBHOE OTHOLICHHE K HEIPEPHIBHOMY

00pa3soBaHMIO KaK YCIOBHIO YCHEHMHOH mnpodecCHOHANbHOM W OBIeCTBEHHOM

JIeSITEIIbHOCTH;

10) screTnyeckoe OTHOIIEHHE K MHPY, BKIIOYAs 9CTETHKY OBITAa, HAYYHOrO U

TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOIIEHUI;

11) npunaTHE W peanusauMioO LEHHOCTEH 370pOBOrO M Ge30MacHOro obpaza
KM3HH, IOTPEOHOCTH B HU3UYECKOM CAMOCOBEPIICHCTBOBAHNH, 3aHATHIX CIIOPTHBHO-

OBILOPOBHTBHBHOE ACATCIIBHOCTBIO, HENPUATHE BPEIHBIX IIPUBBIYEK: KYPEHHs,

YIOTPEOIeHUS alIKOTOJIs, HAPKOTHKOB;

12) GepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K busndeckoMy u
TICHXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, Tak M APYTHMX JOfied, yMeHwHe

OKa3bIBaTh IIEPBYIO IIOMOLIb,

13) ocosmanHBIH BEIOOp Oymayuieil mpodeccHd u BO3MOKHOCTEH peanu3aIuu
COOCTBECHHBIX JKU3HEHHBIX ILIAHOB; OTHOLIEHHE K TPOMECCHOHATBHOMN JesTeIbHOCTH

KaK BO3MOXXHOCTH Y4YacTHs B PEIICHHUH JTHYHBIX, OGU.IGCTBCHHBIX, ToCy napCTBEHHBIX,

00LIeHAIOHATIBHBIX [TPOGIIEM;

14) chopMUpPOBaHHOCTH IKOJOTMYECKOTO MBIIUICHHS, MOHMUMAHUS BIIHSHUS




COLHAJIEHO-DKOHOMHMYECKHX IIPOIIECCOB Ha COCTOSHHE HpPIpO,I[HOfI U COLMaIbHOU

CPEJIBI; TIPHOOPETEHHE OIIBITA HKOJIOTO-HATIPABICHHOM eI TEIbHOCTH;

15) OTBECTCTBCHHOC OTHOLICHHE K CO3JaHHIO CeMbH Ha OCHOBE OCO3HAaHHOI'O

IPUHATHS LIEHHOCTEN CEMEHHON JKU3HH,

MeranpeameTnbie pe3yJibTaThl OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOM MPOrpaMMBI

HJOJDKHBI OTpaXKaTh:

I) YMEHHE CaMOCTOATEIIBHO OIIPCACIATE LENH IOEATEIBHOCTH KU COCTaBISATH
IUIaHbI  ACATEIIBHOCTHU, CaMOCTOATEIIBHO OCYIIECTBIIATD, KOHTPOIIUPOBATH 151
KOPPEKTHPOBATE ACATCIIBHOCTB, HCIHOJIB30BATE BCE BO3MOXKHEBIE pecypeel O
JOCTH)KEHHS ITOCTABJIEHHBIX IIeJIed U peaiu3anyu INIaHOB NCSATEIIBHOCTH, BBI6HpaTL

YCIIEIIHBIE CTPATETUH B PA3IMYHBIX CHUTYAIHSIX;

2) yMeHHME MpPOMYKTHBHO OOINATHCA U B3aUMOJIEHCTBOBATH B porecce
COBMECTHOH JIEATEIBHOCTH, yYUTHIBATh MO3UIMH JAPYTHX YUYACTHHUKOB JESTENHHOCTH,

3¢ deKkTUBHO pa3perraTs KOHMIUKTEL

3) BlaJcHHE HaBBIKAMM II03HABATENLHOM, Y4eOHO-HCCIEIOBATENBCKON W
NPOCKTHOM JESITEIbHOCTH, HaBBIKAMH pa3pelleHus MpoblieM; CIIOCOOHOCTE U
FOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB DPEIIeHHS MPaKTHUECKHX 3aiad,

IIPUMEHCHHIO Pa3IMYHbIX METONOB IIO3HAHUSA,

4) TOTOBHOCTE ¥ CIIOCOGHOCTH K CAMOCTOATENBHOM HHDOPMAIHOHHO-
MIO3HABATENIBHON JIESITE/IbHOCTH, BJIAJIeHHe HABBIKAMH IIOJIydYeHHs HEOOXOMHMOi
MHQOpMalMK U3 coBapeil pasHbIX THIIOB, yMEHHE OPHEHTHPOBATHCS B PazIUYHBIX
MCTOYHHMKAX — MH(pOpMaluW, KPUTHYECKH OLCHHBaTh W  MHTEpIPETHPOBATH
MHQOPMAIMIO, TOJYYaeMyl0 K3 pasiudYHBIX HCTOYHHKOB; (B pen. Ilpukaza

Mutno6prayku PO ot 29.12.2014 N 1645)

5) yMeHVe HCIIOJIb30BaTh CpPejCTBA UH(DOPMAIMOHHBIX ¥ KOMMYHHUKALHOHHBIX
TexHosoruii (manee - MKT) B pelieHWM KOTHHUTHMBHEIX, KOMMYHHKATHBHBIX 1

OpPraHHU3allMOHHBIX 3a1a4d ¢ CO6J'HOJI€HI’I€M Tpe60BaHHfI JDPrOHOMHKH, TeXHHUKHU




Oe30macHOCTH, TUTHEHBI, pecypcocOepe)keHus], MPaBOBbIX U 3TUYECKUX HOPM, HOPM

MH(OpMalMOHHOM Oe30macHoCTY;

6) yMeHHe OIpelelaTh Ha3HaueHWe W (GYHKIUH pasiTUYHBIX COIHATBHBIX

HUHCTHUTYTOB,;

7) yMeHUe caMOCTOSITEIbHO OILIEHUBATh U IIPUHUMATh PELIeHHUs, OIPEAEISIONIe

CTPATEruio MoBEACHNA, C YUETOM I'PAXKIAHCKHX U HPABCTBCHHBIX HCHHOCTGﬁ;

8) BlIal€HUE S3BIKOBBIMH CpeACTBAMH - YMEHHE JCHO, JOTHYHO H TOYHO

H3JIaraTh CBOIO TOYKY 3PCHHUSI, HCIIOIB30BaTh a1€KBATHBIC A3BIKOBEIC CPEICTRA,

9) BiazeHWe HaBBIKAMH IIO3HABATENFHOM peIIeKCMM KaK OCO3HAHHS
COBEpIIIaEMBIX JEHACTBUN U MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMH,
TPaHMIl CBOCTO 3HAHHUS M HE3HAHMs, HOBBIX II03HABATENIFHBIX 3aJa4 M CPEICTB MX

JOCTHXKCHHS.

IlpenmeTHble pe3yabTaThl HU3ydYeHHe MpeaMeTHOR obnactn «EcrecTBeHHO-
Hay4HbI€ NIPeAMETbD JODKHO 00ECIIeUnTS:
- ¢()OPMHUPOBaHHOCTE OCHOB LEIIOCTHON HAYYHON KAPTUHBI MUPA;
- (opMHpOBaHHE IOHMMAHUS B3aUMOCBA3M M B3aMMO3aBHCHMOCTH €CTECTBEHHBIX
HayK; ¢()OPMHUPOBAHHOCTH TIOHMMAHUS BIIMSHUS €CTECTBEHHBIX HAYK Ha OKPYIKAIOILYIO
Cpely, SKOHOMUYECKYIO, TEXHOJOIMYECKYIO, CONHWAIBHYI0 W OSTUYECKYIO c(hephl
JIeSITEIbHOCTH YeIOBEKa;
- CO3[JaHU€ YCJIOBUH JIJIsl pA3BUTHUS HABBIKOB Y4e€OHOMU, IIPOEKTHO-HUCCIIE0BATENIBCKOIL,
TBOPYECKOU AESITEIBHOCTH, MOTUBALIMH 00yJalOIINXC S K CAMOPa3BUTHIO;
- C(OPMHUPOBaHHOCTH yYMEHHH aHAJIM3UPOBAaTh, OLEHWBATh, MPOBEPATh Ha
JOCTOBEPHOCTE M 0000IIaTh HAYYHYIO0 HH)OPMALIKIO;
- C(OPMHPOBAHHOCTH HABBIKOB 0€30IaCHOW pabGOTEI BO BpeMsl IPOEKTHO-

HCCIeqOBATENILCKON H BKCHepHMeHTaHBHOﬁ JACATCIBHOCTH, IIPH HCIOJB30BaHUH

nabopaTopHOro 06OPYAOBAHMUI.

IIpeamernble pe3y/bTaThl M3yYeHUs TpPeAMETHOH o6macTi «BHOOrHs» 1OKHEL

OTpaXXaTh.




«buonorusty (yrmyOlieHHBIM ypOBeHB) - TpeOOBaHHSA K MPEAMETHBIM pe3yJbTaTaM

OCBOCHHA }’I‘J'IY6J'I€HHOI‘O Kypca OMOJIOrHHI HOJIKHBI OTPaKaTh.

1) chopMEpPOBaHHOCTH IPEJCTABICHHH O pOAM U MecTe OHOJOTHH B
COBPEMEHHOM HAYYHOH KapTHHE MUPA; [IOHUMaHUE POk OMOoIoruK B (hOPMHUPOBAHUH
Kpyrosopa u (QyHKIHOHAIBHOM I'PaMOTHOCTH YEJOBEKa IS PEIICHUS MPaKTHIECKUX

3a1a4;

2) BIIaJCHHUE OCHOBOIIOJIAraOIMUMH IMOHATHAMH H IIPEACTABICHHAMH O JKHBOM

nmpupone, €€ ypOBHeBOﬁ OpraHM3alliid MW 3BOJIIOIIMH, YBECPEHHOC IIOJIE30BAHHE

OHOJIOTUYECKOMN TEPMUHOIOTHEH ¥ CHMBOJIHKOI;

3) cQOpMHPOBAaHHOCTH CHCTEMBI 3HaHHH 00 OOHUX OHONIOTHYECKHX

3aKOHOMEPHOCTAX, 3aKOHaX, TCOPHIX,

4) BJIaICHHUEC OCHOBHBIMU METOJaMH HAYYHOI'O IMO3HAHHSA, MCII0JIb3YECMbIMHU IIPHU
OHMOJIOTHYECKHUX HUCCJIICIOBAHMUSAX JKHUBBIX OOBEKTOB H JKOCHCTEM: OITMCaHHe,

HU3MEPEHUE, TIPOBEACHHE Ha6JIIO,[[eHI/Iﬁ; BBIABJIICHUE K OLCHKAa aHTPOIIOTEHHBIX

HU3MEHEHUH B IPUPOJE;

5) chopMHPOBAaHHOCTH YMEHHH OOBSICHATH PE3yNIBTAThl OHOJOIMYECKHX

SKCIIEPUMEHTOB, PEIIaTh 3JIEMEHTAPHBIC OHoIornuecKue 3agadu,

6) cQOpMHpPOBaHHOCTH COOCTBEHHOM IIO3MIMU IO OTHOIIEHHIO K
Oronornueckoil MHGOPMALHH, [TOIYIAEMON W3 PA3HBIX HCTOYHUKOB, K IVIOOANBHBIM

9KOIIOTHYECKUM MPOOIeMaM U Iy TSIM UX PeLIeHMS.

7) chOpMHUPOBAHHOCTL YMEHHUIH HCCIIEJOBATE U AHATHW3UPOBATE OHONOTHUECKHE
OOBEKTBI M CHCTEMEI, OOBSCHITH 3aKOHOMEPHOCTH OMOJOTMYECKHX IIPOLECCOB U

HBHEHHﬁ; IPOrHO3HMpPOBAaTh IIOCICACTBUA 3HAUYUMEBIX OHOJIOTHYECKUX HCCHC}IOB&HHﬁ;

8) BlameHWe YMEHHSIMM BBIJBHIATh THUIIOTE3Bl HAa OCHOBE 3HAHWU 06
OCHOBOIIOJIAraroluX OMOJOTHIECKUX 3aKOHOMEPHOCTSIX U 3aKOHAX, O TIPOUCXOKICHUH
¥ CYIIHOCTH JKM3HH, IJI00ANBbHBIX M3MEHEHUAX B OHOC(epe; MpOBepsATh BEIBUHYTHIE

FHIIOTE3BI IKCIICPHMEHTAJIBHBIMHU CPEACTBAMH, (JlOOPMyJII/Ipy}I eJib UCCIIEJOBaHU A,




9) BlaJileHMe METOJaMH CaMOCTOSTEJIbHOM ITOCTAHOBKH OHOIOTHYECKUX
SKCIIEpUMCHTOB, OIIHMCAHU:A, daHaJIM3a W OLCHKH JOOCTOBEPHOCTH IIOJIYy4E€HHOI'O

pe3yibTara,

10) cdopMUpOBaHHOCTh YOEKIEHHOCTH B HEOOXOIUMOCTH COOONEHUS
JTUYECKUX HOPM M 3KOJOTHYECKUX TpeOOBaHWM MPH IPOBEACHUH OHOIOTHYECKHX

HCCIIeTOBaHUH.

B pesyabTrare mzydyenus ydyeGHoro mpeamera «buoJiorns» Ha ypoBHe cpeaHero
obwmero obpasoBaHusi:
Brinyckauk Ha yriry0JIeHHOM YPOBHe HAYYHTCSH:

— OLEHMBATh POJIb OMOJIOTMYECKHX OTKPBITHIA H COBPEMEHHBIX HMCCIIENOBAHHHA B
Pa3BUTHH HAYKHU U B IIPAKTUYECKON IESTEIBHOCTH JIIOICH;

— OILIEHUBATh POJIb OMONOrMU B (POPMUPOBAHUE COBPEMEHHOW HAYYHOW KApPTHHEI
MHPa, IIPOrHO3UPOBATH NEPCIIEKTUBEI Pa3BUTHS OHOJIOIHH;

— YCTaHABIHMBATh M XapaKTepHU30BaTh CBSI3b OCHOBOIIOJATAIOIIUX OMOJIOTHYECKHX
TIOHSITHH (KJIETKa, OpraHM3M, BHM, 3KOCHCTeMa, Ouochepa) ¢ OCHOBOIONATAIOUIUMH
TOHSITHSAMHU JIPYTUX €CTECTBEHHbBIX HAYK;

— 00O0CHOBBIBATE CHCTEMY B3IVIANOB Ha )KUBYIO IIPUPOJY U MECTO B Heil yeoBexa,
MPUMEHSIST OMOJIOTMYEeCKHEe TEOPUM, YYEHHsI, 3aKOHBI, 3aKOHOMEPHOCTH, MOHHMATh
TPaHUIBI UX IPUMEHUMOCTH;

— TMPOBOJUTH  y4eOHO-HCCIIEOBATENBCKYI  HEATENBHOCTh [0  OHOJIOTHH:
BBIIBUIaTh TUIIOTE3BI, IUIAHUPOBATH paboTy, oTOuUparh H MpeoOpa3oOBHIBATH
HeoOXO/MMyI0  MH(OPMANMIO, IIPOBOAMTH OKCIIEPUMEHTHI, MHTEPIPETHPOBATH
PE3yJIBTaThI, 1eJaTh BRIBOBI HA OCHOBE IIOJIyYE€HHBIX Pe3yIbTaTOB;

— BBUIBISITE M OOOCHOBBIBATH CYIIECTBEHHbIE OCOOGEHHOCTHM Ppa3HBIX YpPOBHEH
OpTraHM3ally KU3HU;

— YCTaHaBIMBATh CBA3b CTPOEHUS W (YHKIMH OCHOBHEIX OMOJIOTHYECKHX
MaKpOMOJIEKYJI, UX POJIb B IIPOLIECCaX KJIETOYHOT0 MeTaboI1u3Ma;

— pelaTh 3a7a4d Ha ONpefe/ieHHe ITocienoBaTellbHOCTH HykIeoTunoB JHK u

PHK (MPHK), antukononos TPHK, mocieoBaTeIsHOCTH aMIHOKHCIIOT B MOIJIEKYJIE




661]1(3,, TNIpUMEHAA 3HAHWA O peaKIusIX MaTpHYHOIO CHHTE3a, I'€HETHYECKOM KoJe,

IIPHHIHUIIC KOMIIJIEMEHTAPHOCTH,

— JenaTh BBIBOABI 00 M3MEHEHMSX, KOTOpble IIPOM30MAYT B Ipoleccax
- MaTPUYHOI'O CHHTE3a B CIIy4ae U3MEHEHUs [I0CIeIOBaTeIFHOCTH HyKiieoTH 108 JTHK;

— CpaBHHBaTh (aspl JENCHUS KIETKW; pellaTh 3aJauyd Ha OIpeleieHHE U
CpaBHEHHE KOIHYECTBa IeHeTHYecKoro marepuana (xpomocoM u JIHK) B kimerkax
MHOT'OKJIETOYHBIX OPIaHU3MOB B Pa3HbIX (azax KIETOYHOI'O IHKIIA;

— BBUABJATH CYINECTBEHHBIE IIPU3HAKM CTPOEHUS KJIETOK OPraHW3MOB Pa3HBIX
[apCTB XKUBOH MPUPOJIBI, YCTAHABIMBATh B3aMMOCBSI3b CTPOCHUSI ¥ QYHKIUH YacTel U
OpPraHOWIIOB KJIETKH;

— 00OCHOBBIBaTh B3aMMOCBSI3b IUIACTHYECKOTO W 3HEPreTHYeCKOrO0 OOMEHOB;
CpaBHUBATh IIPOLIECCHI IIACTUYECKOTO U SHEPIeTHYECKOT0 0OMEHOB, MPOUCXOIAIINX B
KJIETKaX YKUBBIX OPTaHU3MOB;

— OIPENENATh KOJIMYECTBO XPOMOCOM B KIIETKaX PACTEHHM OCHOBHBIX OTJ/IEJIOB HA
Pa3HbBIX 3Tanax >KM3HEHHOTO IIHUKIIA;

— PpelaTh reHeTUYeCKHe 3a/1aud Ha AUTHOPUIHOE CKpeIIWBaHHUe, CLEIUIEHHOE (B
TOM YHCJIE CLEIUIEHHOE C II0JIOM) HacleJOBaHWe, aHAIM3UPYIOIEe CKpEeIUBaHUE,
TPUMEHsIsT  3aKOHBI ~ HACJEJCTBEHHOCTH W 3aKOHOMEPHOCTH  CLEIIEHHOTO
HaclleIOBaHUs,

— PacKpelBaTh IPUYMHBI HACIEACTBEHHBIX 3a00NEBaHUI, apryMeHTHPOBAThH
HEeOOXOIMMOCTE Mep IIPeIyIPEXACHUS TAKIX 3a00TeBAHIIA;

— CpaBHUBATH Pa3HbIEe CIIOCOOBI PAa3MHOXKEHHS OPraHU3MOB;

— XapaKkTepH30BaTh OCHOBHBIE 3TAIlbl OHTOI'€HE3a OPraHU3MOB;

— BBUBJIATE IPUYMHBI ¥ CYIIECTBEHHBIE IPU3HAKH MOAU(PHMKAIMOHHON W
MYTallHOHHOW M3MEHYHMBOCTH; OOOCHOBBIBATH POIIb M3MEHUYHMBOCTH B €CTECTBEHHOM U
HCKYCCTBEHHOM 0TOOpE;

— OOOCHOBBIBATH 3HAYEHHE DA3HBIX METOOB CENEeKIMH B CO3JaHHU COPTOB
pacTeHuH, TOpO/| JKMBOTHBIX H IITAMMOB MUKPOOPTaHU3MOB;

— OOOCHOBBIBaTH MPUYHMHBI M3MEHSEMOCTH H MHOTO0GDA3Wsl BUIOB, TIPUMEHSIS

CHHTETUYECKYIO TEOPHIO SBOJIIOIINH;




— XapakTepu3oBaTh IONYJSLIMI0O KaK  ©IMHHUILy O3BOJIOIMH, BHI  Kak
CHCTEMATUYECKYIO KATETOPHIO U KaK PE3yJIbTaT 3BONIOLIUY;

— YCTaHaBJIHMBATh CBSI3b CTPYKTYPHI M CBOHCTB 9KOCUCTEMEBI,

— COCTaBJISITh CXEMBI IIEPEHOCA BEIECTB U SHEPIUU B IKOCHCTEME (CETH ITMTaHUS),
IIPOrHO3MPOBATH MX U3MEHEHHS B 3aBUCUMOCTH OT H3MEHEHH (aKTOPOB CpPEIbI;

— apryMeHTHPOBaTh COOCTBEHHYIO IO3MIMIO IO OTHOIIEHHIO K 3KOJOTMYECKHM
npobieMaM ¥ OBEIEHUIO B IIPUPOTHOMN CPEIE;

— 00OCHOBBIBaTH HEOOXOAMMOCTH YCTOMYHBOIO DAa3BUTUS KaK  yCJIOBHS
coxpaHeHust buocdepsr;

— OIIEHUBATH MPAKTHYECKOE U ITUYECKOE 3HAYCHHE COBPEMEHHBIX HCCIIENOBAHUMN
B OMOJIOTMH, MeIUIUHE, SKONOTUH, GHOTEXHOJOIMH; OOOCHOBEIBATH COOCTBEHHYIO
OLICHKY;

— BBUIBIATH B TEKCTe  OHMONOTHYECKOTO  COAEp)KaHHWs  mpobiieMy |
apryMEHTHPOBAHHO €€ 00BACHSATE;

— TPeACTaBNIAThE OMONOTMYEeCcKyI0 HHPOPMALIHIO B BHAE TEKCTa, TaOIUIBI, CXEMBI,
rpaduKa, [MarpaMMBl H JIeJlaTh BBIBOABI Ha OCHOBAHMM IPEJCTABICHHBIX NAHHBIX,
npeoOpa3oBeIBaTh IpauK, TabIHIly, AMArPAMMY, CXEMy B TEKCT OMOJIOIHUECKOro
CONePIKAHHMS.

BbinyckHuk Ha yriry6JeHHOM ypOBHE IOJYYHT BO3MOKHOCTb HAYYHThCS:

— Op2aHU306bLI6AMbL U NPOBOOUMb  UHOUBUOYANLHYIO — UCCIEO08AMENbCKYIO
deamenvHocmsy  no  buonozuu  (Unu  paspabameleams UHOUSUOYANLHLIL HPOEKM):
6bI08UAME  2UNOME3bl, NIAHUpOeams pabomy, ombupamv u npeobpazoswIBaMb
HeoOX00UMYI0  UHGOpMayUIo, NPOBOOUMs  IKCNEPUMEHMBL,  UHMEPHPEMUPOSAMb
pesynemamal, 0enanms 6b1600bl HA OCHOBE NONYUEHHLIX PE3YNbMamos, npedCcmasnime
NPOOYKM C8OUX UCCNICO0BAHULL

— NpO2HO3UpOBAMb  NOCNeOCMEUs COOCMBEHHVLIX UCCAEO008AHULL C  Y4emom
IMUUECKUX HOPM U IKONO2UUECKUX Mpebo8aHUll,

—  8bl0eNAMb CyujecmeeHHble 0COBEHHOCMU JHCUSHEHHBIX YUKIO8 NPedCcmagumenel

PasHblX 0MOenoe pacmenuil U Mmunoe JCUBOMHbIX, U306PaANCAMb YUKILL PAZGUMUSL 6

guoe cxem;




—  QHaUSUPOBAMb U UCNONB306AMb 6 PeuleHul y4ebHbIX U UCCred06amenbCKux
3a0a4 UHGOpPMAYUI0 O COBPEMEHHbIX UCCIE008aHUAX 6 Ouono2uu, MeouyuHe u
9KONI02UU,

—  ap2yMeHmuposams — HeoOXOOUMOCMb  CUHME3Ad  eCMeCmEEHHO-HAYUHO20 U
COYUOSYMAHUMAPHO20 3HAHUA 8 FNOXY UHDOPMAYUOHHOU YUSUTUZAYUU,

—  MOOenuposéams UMEHEHUe 3SKOCUCMEM NO0 BIUSHUEM pPAa3IuuHbLX 2PYnn
pakmopos okpyacarowet. cpedsl;

— BbLIAGNAMb € npoyecce UCCNe008AMENbCKOU  0eAmeNbHOCMU  NOCae0Cmeus.
AHMPONO2EHHO20 B6030€UCMEUA HA IKOCUCMEMbL CB0€20 pecUOHd, Npeonazams
CHOCObbI CHUIICEHUS AHMPONOZEHHOZ0 B030€TICMEUS. HA IKOCUCMEMbL,

—  UCNONbL308aMb NPUOOPEmeHHble KOMNEMEHYUU 8 NPAKMUYECKOU 0esmenbHOCHu
U  NOBCEOHEBHOU  JiCUSHU 0N Npuobpemenus  onvima  0eAmensHOCm,

npeduiecmsyowell npopeccuOHanIbHOL, 8 O0CHO8e KOMOPOU nedcum OUono2us Kax

YuebHblll npedmemn.




2. COAEP)KAHUE YYEBHOI'O IPEAMETA «bBHOJIOI' US1»

¥Yray6seHHbli ypoBeHb

buosorusi kak KOMIIEKC HAYK O JKUBOI IPHpOIE

buonorus xax xoMmruiekcHass Hayka. COBpeMeHHBIE HaIllpaBlIeHHS B OHOJIOTHH.
CBs3p OMONOTHM C APYIMMH HAyKaMH. BBIMOJHEHHE 3aKOHOB (MUK U XUMHH B
KUBOM npupoze. Cunmes ecmecmeeHHO-HAYYHO20 U COYUOZYMAHUMAPHO20 3HAHUA HA
coepemenHomM — smane  pazeumus  yusunuzayuu.  IlpakTuueckoe — 3HaUYEHHE
OHonoruYecKX 3HAHHU.

buonornyeckre cucreMpl Kak mnpeaMeT wu3ydeHHs Ouonoruu. (OCHOBHEIE
OPUHIUIEl  OpraHM3alldd H  (QYHKIHOHWPOBAHUS  OWMOJIOTMYECKHX  CHCTEM.
Buonozuueckue cucmemul pasHvix YposgHell Op2anu3ayuu.

['MIIoTe3bI U TEOPHH, MX PONIb B (POPMHUPOBAHHU COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTUHBI MHpPa. MeToAsl Hay4YHOrO IIO3HAHWS OPTaHHYECKOTO MHMPA.
OKCIIepUMEHTAIbHBIE METOIBI B OHOIIOTHH, CTATHCTHYECKast 00paboTKa JaHHBIX.

CrpyKkTypHble H PYHKIHOHAJNBHBIE OCHOBBI JKH3HH

MonekynapHble  OCHOBBI OKH3HH. MaKpOSJIEMEHTEI M MHKPO3JIEMEHTEL.
Heopranuueckue BemecTsa. Boxa, ee pons B xuBoit npupone. ['uapodumsHOCTs 1
ruapodobHocTs. Ponme MuHepansHbIX cojeil B kierke. OpraHMYecKHe BeIeCTBa,
TIOHATHE O PEryJIPHBIX U HEPEryJIAPHBIX OHonoauMepax. YriaeBoasl. MoHOcCaxapuipl,
onurocaxapuiasl u rnonucaxapuabl. DOynxumu yraesomoB. Jlumupel. DyHxumm
mununoB. benku. OyHKIMKH O0enkoB. MexaHu3M IelcTBUS depmenToB. HykinenHoBEIE
kucnotel. JIHK: crpoenwue, cBolicTBa, Mectomosioxkenue, ¢pynkmuu. PHK: CTpOEHHE,
BUIBL, GyHknuu. AT®: crpoenue, pyuxuuu. Jpyrie opraHidecKHe BelecTBa KIeTKH.
HanorexHomnoruu B OHOIOTHH.

Kierka — cTpykTypHas u (yHKUHOHANBHAs elWHMIA OpraHu3Ma. Pazeumue
yumonozuy. COBpEMEHHBIE METOJBI M3y4eHHs KIeTKH. KileTouHas TeopHs B CBeTe
COBPEMEHHBIX JaHHBIX O CTPOCHHM M (QYyHKIMSIX KIeTKH. Teopus cumbuozenesaq.
OcHoBHBIe 4acTH ¥ OpraHouusl KieTkd. CTpoeHHe ¥ (YHKIHH GHOJIOTMYECKHX

membpan. Iluromnmasma. fnpo. Ctpoenme u dyHKIME XpoMocom. MeMmGpaHHbIE U




H6M6M6paHHBIC OpTraHOHIBI. HHTOCKGJ’[GT. Bxmrouenus. OcHOBHBIE OTIHYHUTEIBHEIE

0COOEHHOCTH KJIETOK IPOKaproT. OTINUATENBHBIE OCOOEHHOCTH KIIETOK 3yKapHOT.

Bupycslt — HeknerouHass ¢opma >xu3HH. CrocoObl Iepefadydl BHPYCHBIX
uHpeKIMd U Mepbl TPOPMIAKTUKM BHPYCHBIX 3aboneBaHuil. Bupyconozus, ee
npakmuieckoe 3HaiveHue.

Krerounsiii merabommsMm. (DepMeHTATUBHBIM XapakTep peakuuii ob6MeHa
BEIIIECTB. JTallbl IHEPreTHUecKoro ooMeHa. AspobHoe u aHaspobHOe ApixaHue. Pojb
KJIETOYHBIX OPraHOMIOB B IIpoIeccax 3HEpPreTHueckoro obmeHa. ABTOTpO(BI |
rereporpodsl. ®otocunTtes. Paspl porocHHTE3d. XEMOCHHTES.

HacnencreeHHas nH(opManus U ee peaau3alus B KIeTKe. | eHeTHUYeCKH KO/,
€ro CBOMCTBa. DBOJIONMSA IpelcTaBieHui o reHe. CoBpeMeHHBIE MPEJCTABJIEHHS O
reHe U reHoMe. buocuHTes 6enka, peakllMd MaTpUIHOTO CHHTe3a. Peryssiuus paboTs
T€HOB W IIpolleccOB OoOMeHa BEIIeCTB B KIeTKe. | €HHash WH)KEHEpHsS, I'€HOMUKA,
npomeomuxa. Hapywenue Ouoxumuueckux npoyeccoé 6 Kiemke hnoo eIUsHUeM
MYMA2EH08 U HAPKO2EHHBIX BEUjeCE.

Knerounslii 1ukia: uHTepdasa M nenenue. Murtos, 3HaueHWe MHUTO3a, (asbl
muTo3a. CoMaTHIECKUE | TIOJOBbIEe KIeTKH. Meiio3, 3HaueHre Melio3a, hassl Meio3a.
Me#io3 B XKM3HEHHOM INHKIE OpraHu3MoB. (QOPMHUPOBAHWE TOJIOBBIX KIETOK Y
[BETKOBBIX PAcCTEHWH M II03BOHOYHBIX JKUBOTHBIX. Pe2yiayus OeneHus Kiemox,
HapyUueHus pe2yrayuu Kaxk npusuxa zabonesanuti. Cmeonosvie knemxiu.

Opranusm

OcoOeHHOCTH  OJHOKJIETOYHBIXK,  KOJOHHMAIBHEIX M  MHOTOKIETOYHBIX
OpraHu3MoB. B3zaumocBA3b TKaHeW, OpraHoB, CHCTEM OpPraHOB Kak OCHOBA
LIEJIOCTHOCTH OpTraHU3Ma.

OcHoBHBIe TIpollecchl, IPOUCXO/SIME B OpraHu3Me: MUTAHUE U THUIIeBapeHHe,
ABW)KCHHE, TPAHCIIOPT BELIECTB, BhIAEIEHHE, pa3[pPaKUMOCTb, pPETyJSALds Y
opranusmoB. [loanepixanue romeoctasa, MPUHIMIT O6PATHON CBSA3M.

PasmHoxenne opraHusmoB. Becronoe u monoBoe pasMHOXkeHHe. [IBOMHOE
OIJIOIOTBOPEHUE Yy I[BETKOBBIX pacTeHMH. Buael ommomoTBOpeHHs y >KUBOTHBIX.

Croco0bl  pasMHOXEHMS y pacTeHmii W XUBOTHBIX. llapTeHorenes. OHToreHes.




OmOproHansHOe pa3BuTHe. [locTaMOpHoOHaNbHOE pa3BUTHe. [IpsMoe U HempsMoe
passurhe. JKW3HEHHBIE LMKl pasHBIX IPyIIl  OpraHu3MoB.  Perymsius
VH/IMBH/1y aJIbHOTO Pa3BUTHSA. [ [pUUMHEI Hapy e Pa3BUTHS OPraHU3MOB.

Mcroprss BO3HHUKHOBEHMSI W PAa3BUTHS T€HETHKH, METOILI TIeHETHKH.
['eneTHyeckre TEPMHHOIIOTHS W CHUMBOJIMKA. ['€HOTHUN ¥ (eHOTHI. BeposTHOCTHEBIN
XapaKTep 3aKOHOB I'eHETUKH. 3aKOHBI HacleACTBeHHOCTH I'. MeHmens U ycIoBUS UX
BpImoNHEHMA.  Llurosoruueckne  OCHOBBI  3aKOHOMEPHOCTEM  HACJENOBaHUS.
AHaIU3UPYIOIIEe  CKpellMBaHWe. XPOMOCOMHAs TEOpHs  HAcjeJCTBEHHOCTH.
CuenyieHHoe HacnefoBaHHe, KpoccuHrosep. Ompenenenue mona. ClemieHHOe ¢
MOJIOM HacjleloBaHWe. BsaumopmelcTBHe aJUIeNbHBIX M HeaICJbHBIX TI'€HOB.
['eHeTrYecKre OCHOBEI HHIUBUIYaBHOTO PA3BUTHSL. | eHemuyeckoe kapmuposanue.

['eHeTnka veyioBeKa, METOMB! U3Y4eHHS I'eHETHKH 4eJIOBeKa. Perpo/yKTHBHOE
310poBbe 4esoBeka. Hacnmencreennsle 3a00eBaHus YellOBEKa, MX IPeLYIIPEKICHHE.
3HavyeHNe TEHETUKHU Ul MEIUIMHEBI, STHYECKHE aCIeKTHl B OOJACTH ‘MEIUIMHCKON
TeHEeTHKH.

I'enotunn wu cpena. HenacnencrBeHnas wusMenHunBocTh, Hopma —peakiun
npusHaka. BapuanmoHHBI psx W BapuanMoHHAs KpuBas. HaciemcTeeHHAs
H3MEHYHBOCTb. Buner HacJIeICTBEHHOI U3MEHUYHBOCTH. KombOunaTtnBHas
M3MEHYUBOCTE, €€ UCTOYHUKU. MyTaluu, BUIBI MyTarwif. MyTareHsl, UX BIUSHUAE HA
OpraHu3Mbl. MyTanuu Kak NpUYMHA OHKOJIOTHYECKHX 3a0oneBaHuii. BHesmepHas
HaCJIEZICTBEHHOCTh U U3MEHUYUBOCTh., JNUSeHEMUKA.

Homectukanus u cenekius. LIeHTPHI OIOMAIIHUBAHNUS JKUBOTHBIX M IEHTPEI
IIPOUCXOXKIACHUS KYJIBTYPHBIX pacTeHuH. MeTOmsl CeNeKIMH, WX TeHEeTHYECKHe
OCHOBEL. MckyccTBeHHBI 0T6Op. YCKOpeHHMe M IIOBBILIEHHE TOYHOCTH OTGOpa C
TIOMOIIBIO COBPEMEHHBIX METONOB TI€HEeTHKHM M OHOTeXHOoJoruw. I'eTeposuc ¥ ero
UCTIONB30BaHHE B CEJEKIMH. PacumpeHre  TI'eHETHYECKOro  pasHooOpasus
CENICKIIHOHHOrO  Marepuana:  [OJMIVIOMIWS,  OTAANeHHas  THOpHIM3alus,

BKCHepHMeHTaHBHBIﬁ MYyTarceHes, KJIeTOo4YHas HHXCEHCPHUA, XPOMOCOMHAas WHXXEHEPHA,

reHHas UHKeHepus. brnobe3omnacHoCTk.

Teopust 3BoOnHH




PasButue osBomonuoHHBIX wied. Hayunsle Barmager K. Jlunnes u
K.b. Jlamapka. Oomonuonnas Teopuss Y. Jlapsuna. CBHUIETENHCTBA 3BOJIOLUH
KUBOU MIPUPOIBI: [1aJIEOHTOJIOIMYECKHe, CPaBHUTEIbHO-aHATOMHYCCKHE,
aMOpuosioruyeckue, OuoreorpaguuecKre, MOJEKYISIPHO-TeHETHYECKHE., Pa3BuTHE
npefcTaBieHdit o Buae. Bun, ero xpurepuu. [lomymsinus kak ¢popma CyliecTBOBaHHS
BUJIa ¥ KakK dJIeMEHTapHas eIWHKLA 3BOONUH. CHHTEeTHYEeCKass TEOPHS IBOJIFOIHH.
MuKpO3BOIIONHS ¥ MaKpOIBOJMIOLKS. J[BHIKYIIME CHIIBI DBOJIFOIMH, MX BIUSHUE Ha
regoons momynsiuu. Jpeiid reHoB M ciyualiHble HeHAnpaBJeHHbIE H3MEHEHUS
reHO()OH/Ia IOy NAUuK. Y paBHeHHe Xapau—BaiinOepra. MojieKyIspHO-TeHETHIECKHE
MEXaHU3MBI  3BOJIIOIIHH. @®opMBl  ecTecTBEHHOro  orbopa:  ABIDKYIIAS,
CTaOUIIHU3UPYIOIIAS, T3Py TUBHAS. DKOJIOTHYeCcKoe U reorpaduyueckoe
BUmoOOpasosanue. HampaBnenus u nytu sBomonur. @POpMBI  IBONIOLUH:
AUBEpreHuus, KOHBEPTeHIKs, napauienusM. MexanusMmel agantanuii. Kossosronus.
PoJib 9BOIFOLIMOHHON TeOPUH B (OPMUPOBAHUY €CTECTBEHHO-HAYYHON KAPTUHBI MHPA.

MHoroobpasie OpraHusMOB M IIPUCIIOCOOJIEHHOCTh OPraHM3MOB K Cpeje
OOMTaHWs KaK PEe3yJbTaT DBOJIOLHM. [IPUHIMITEI KIacCH(pUKAINM, CHCTEMATHKA.
OcHOBHEIE CHCTEMATHYECKUE TPYIIIbI OpraHudeckoro Mupa. COBpeMeHHbIE TTOIXOIbI
K KJIacCU(pHUKAIINH OPraHU3MOB.

PasBuTHe xu3HH Ha 3emure

MeTonsl  maTMPOBKM COOBITHII IPOIIOrO, TE€OXPOHOJOTHYECKAS —IIKAJIA.
['urioTessl npoucxoxieHus xu3nu Ha 3emie. OCHOBHBIE STalbl SBOIOIUK Grocheps!
3emnn. KimroyeBsie cOOBITHS B 9BOJIIONMH PACTEHHUH W )KHBOTHBIX. Buvimupanue suooes u
€20 NPUYUHBL.

CoBpeMeHHBIe NPEJICTABIECHIS O IPOUCXOXKACHNN YesioBeka. CHCTEMATHYECKOe

ITOJIOKEHHUE YeJIOBEKa. 3BOJ’I}OL[PIH 4CJIOBEKaA. q)aKTOPI)I OBOJIIOLIMM 4YeJioBeKa. Pachkl

YEJI0BEKA, UX MPOUCXOXKIEHNE U eIUHCTBO.
OpranusMel ¥ OKpy:KawWAas cpeaa
OKoyoru4eckue (akTOPsl ¥ 3aKOHOMEPHOCTH WX BIMSHHS HA OPraHH3MbI

(MPHHIUI TOTEPAHTHOCTH, TUMHTHPYIOLHE dbaxropsr). ITpucriocobenns opraHu3MoB




K JEHCTBHIO 3KOJIOrHYecKuX (axTopoB. buonormdeckwe putMbl. BzaumojelicTBue

OKOJIOTHYECKHX (b&KTOpOB. DKoloruyecKast HHIIa,

buoreonenos. Dxocucrema. KoMnoseHTs! axocucteMsl. Tpoduueckue ypoBHH.
Tuner numessix nenei. ITumeBas cers. KpyroBopoT BelecTB W ITOTOK SHEPIHU B
sKocucTeMe. bruoTndeckre B3aMMOOTHOIIIEHUS! OPraHU3MOB B dKocucTeMe. CBOMCTBa
sKocucreM. [IpomykTHBHOCTE M GHOMacca 3KOCHCTEM pa3HBIX THIOB. CyKieccus.
Camoperynsanusa skocucteM. [locnencTBus BIHSHHS NESTENBHOCTH 4YeJOBEKAa HA
oKocucTeMEI.  HeoOXonumocTh  coxpaHeHuss OHOPa3HOOOpashus  IKOCHCTEMEL.
ATponeHo3sl, UX 0COOEHHOCTH.

Yuenne B.M. Bepnanckoro o Ouoctepe, Hoocgepa. 3aKOHOMEPHOCTH
cymectBoBanust Ouocdeprl. Kommonentsl Guochepbl U ux ponb. KpyroBopoTs
BellecTB B Ouochepe. buorennas murpaitus aroMoB. OcrosHble 6uomsr 3emnu.

Pone uenoBeka B Omocdepe. AHTpomoreHHoe Bo3[elcTBHe Ha Guochepy.
[lpuponnble pecypckl M palMOHANBHOE IMPUPOIOIONL30BAHAE.  3arpsA3HEHUE
6uocteprr. CoxpaneHne MHOrooOpasys BUAOB KaK OCHOBA yCTOHUMBOCTH GHOCHEDHL.
Bocemarnoeumenvras sxonozus. IIpobieMs! yeTOHYMBOIO pa3BUTHSI.

IlepcriekTBBl  pa3sBUTHS OMONOTMYECKUX HAYK, aAKTyalbHEIE IIPOGIIEMBI

OHOJIOTHH.

IIpumepHbIii epeyennb 1a60paTOPHBIX H NPAKTHYECKUX padoT (Ha BhIGOp

YUHTeJIs):
Hcnonmb3oBanye pasauuHbIX METOAOB IIPH U3y4YEHUH OHOIOTHYECKHX 00BEKTOB.
TexHrKka MUKPOCKOITUPOBAHUS.

I/IBY‘ICHI'IG KIIETOK paCTeHHﬁ U XHUBOTHBIX IIOA MHKPOCKOIIOM Ha TI'OTOBBIX

MHKpOIIpenapaTax U UX OIMHCaHHe.

HpHI‘OTOBHeHHe, paccMaTpuBaHUEe KW OIIMCaHUE MHKPOIIpEIapaToB KJIETOK

pacTeHul,

CpaBHeHue CTPOSHHMS KIIETOK PACTEHHH, )KUBOTHBIX, TPHOOB U OaxTepwuii.

N3yuenne NBMKEHUS [TATOILIAZMEI,

I/IsyquHe [IJIa3MOJIM3a U OCTIa3MOJIM3a B KIIETKaX KOXKHUIIBI JIYKa.




Wzydyenne (¢epMeHTAaTHBHOTO pacllellieHHs IIepOKCHAa BOJOpoOJa B
PACTUTENIBHBIX W )KMBOTHBIX KIIETKaX.

OO6HapyxeHue O€NKOB, YIVIEBOJOB, JHMIHMAOB C IIOMOIIBIO Ka4deCTBEHHBIX
peaKiui.

Brigenenne JIHK.

Wzyyenne kataquTUIECKOH aKTUBHOCTH ()epMEHTOB (Ha MpHUMepe aMUIa3bl HITH
KaTajassl).

HaGmomenre MuTO3a B KIETKaX KOHYMKA KOpENIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax.

M3zyuenne XxpoMocoM Ha TOTOBBIX MHUKpoOIIpenaparax.

M3ydenue ctaguii Mefio3a Ha TOTOBBIX MUKpOIIpenapaTax.

H3y4enne cTpoeHHUs MIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpENapaTax.

Pemenue 3j1eMeHTapHBIX 3a/1a4 IO MOJIEKYJISIPHOM OMOJIOTHH.

BrIsgBrieHrE IPU3HAKOB CXO/ICTBA 3aPOIBILIEeH YeIOBeKa U APYTHX MTO3BOHOYHBIX
JKHBOTHBIX KaK J0OKa3aTelbCTBO UX POICTBA.

CocTtaBiieHHe 3JIeMEeHTapHBIX CXeM CKpPEeITHBaHUS.

Pemenne reneTnueckux 3azau.

W3y4enwe pe3ynbTaTOB MOHOTHOPMIHOTO U JUTHOPHIHOTO CKpPEIWBAHUS Y
JPO30(UITHL.

CocraBieHue U aHaJIM3 POIOCIOBHEIX YEJI0BEKA.

Wzyuenne HéMquHBOCTH, IIOCTPOEHWE BapHaLMOHHOIO PsAa W BapUallMOHHOM
KpHBOA.

Omnucanue heHoTHIIA.

CpaBHeHue BUIOB IO MOP(OTIOTHYECKOMY KPUTEPHIO.

Omnvicanne nMprCOcOOIEHHOCTH OpPraHU3Ma U €e OTHOCHTEHFHOTO XapaKTepa.

BbisiBieHne  mpHCIOCOOTeHHH — OpPraHM3MOB K BIMSHHIO  Pa3IMYHBIX
9KOJIOTHYECKUX (PaKTOPOB.

CpaBHeHME aHATOMHUYECKOTO CTPOEHHS PACTEHUH Pa3HBIX MECT OOHTAHMSI.

Metozpl usmMepeHus GpakTOpOB Cpeabl OOUTaHUS.

M3yueHue 5K0J0rHuecKux agarnTaiyi yea0BeKa.




CocTaBiieHHe IMHIIEBBIX LENeH.
M3ydeHne 1 onucaHrue IKOCUCTEM CBOEH MECTHOCTH.
MojenupoBanue CTPYKTYp ¥ MPOILECCOB, MPOUCXOAIIMX B SKOCUCTEMAX.

OreHKa aHTPOIIOT€HHBIX H3MEHEHUI B IPUPO/IE.




3. TEMATHYECKOE IINTAHUPOBAHHE

no YMK B.B.3axaposa.

Neni/m HazBanue TemsbI KonauyecTBo yacos
10 xace

1 Brenenue 1

2 Muoroo6paszue xuBoro Mupa. OCHOBHEIE CBOWCTBA 5
JKMBOM MAaTEPHHU.

3 XuMu4ecKas OpraHu3alis KIETKH 14

4 Peanmzanms HAacCJIEICTBEHHOMI uH(pOpMAITHH. 8
MeTtabonu3zm.

5 Crpoenue U QyHKIHE KIETOK 17

6 PasmHOMKEHME OpraHH3MOB 9

7 WunuBuyansHoe pasBuTHe OPTaHU3MOB. 15
Onrorenes.

8 OCHOBHBIE TOHSTHSI TeHETHKH 2

9 3aKOHOMEPHOCTH HACTEI0BAHUS [IPH3HAKOB. 18

10 3aKOHOMEPHOCTH H3MEHYHUBOCTH. 6

11 OCHOBEHI CETICKIIHH. 5
3aKIIoueHHe 2

11 xinace

1 3aKOHOMEPHOCTH ~ Pa3BUTHS  JKMBOM  IIPUPOJEL, 24
9BOJIFOLIMOHHOE YUCHHE.

2 MaxkposBomonus.  Buoiormyeckue  1ocieicTBUS 13
HIpUOOpPETEHUS IPUCTIOCOOICHHH.
BosHuUKHOBEeHHE KH3HH Ha 3eMIle. 6

1 PasButue xusnu Ha 3emie. 10

2 IIpouncxoix/ieHne yeaoBeKa. 12

1 buocdepa eé crpykrypa u byHkuun 3

2 Kusup B coobmmectax. OCHOBBI DKOJIOTHH. 22

3 buochepa u yenosek. Hoochepa. 8

-+ buonuka 2

5 3akmoyeHue 2
Hroro: 204




YMK A.B. TepemoBa u P.A. IleTpocoBoii.

Nern/n Ha3sBanue Tembl KosinyecTBo yacos
10 knacc
1 Brenenue 1
2 buonoruyeckue cucTeMbl, IPOLIECCH ¥ HX H3Y4YeHHE 3
3 [Muronorus - Hayka o KJIETKe d
4 XUMHYecKas OpraHu3aI¥sl KICTKH 10
5 Crpoenue u QyHKITHE KIETKH 9
6 OO6MeH BEIECTB ¥ IIPEBPAIEHHE DHEPTUH B KIIETKE 14
7 Ku3HEHHBIH UK KIETKH 6
8 PasmuoxxeHue u pasBuTHE OPraHu3MOB 10
9 I'enernka — Hayka 0 HAC/IEICTBCHHOCTH 1 2
H3MEHUYUBOCTH OPraHU3MOB
10 3aKOHOMEPHOCTH HAC/IC/ICTBEHHOCTH 16
11 3aKOHOMEPHOCTH U3MEHUYHBOCTH 7
12 I'eneTnka uenoBexa 6
13 Cetexust OpraHu3MOB 8
14 buorexnosnorus 3
15 3aKIHOYEHHE 2
11 knacc

1 Hcropus 9BOMONHOHHOTO yUEHHMS 7
2 MHUKpPO3BOITFOIHS 11
3 MaxpoaBOJIOIHS &
4 BO3HUKHOBEHHE U pa3BUTHE KU3HH Ha 3eMiTe 14
5 Yenosex - Guocoruaibyas cucreMa 1.7
6 OKOJIOTHs - HayKa O HaJJOPraHU3MEHHBIX CHCTEMAX 2
7 OpranusMer ¥ cpeia 0GUTAHUS 15
g OKOJIOrMYECKas XapaKTePUCTHKA BU/IA U Oy JISIIHN 5
9 CooO1mecTBa 1 9KOIIOIrHYECKHE CHCTEMBI

10




10 brocdepa - rmobanbHas sKoCHCTEMA 3

11 Yenosek 1 okpyKaromas cpeaa 10

12 3aKIIIOUeHHE 1
Hroro: 204




