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IHosicHUTEABLHAA 3AIINMCKA

PaGouas nmporpamma ydeOHOro mnpeamera «buosorus» Ha ypoBHE CpelHEro oOuiero oOpa3oBaHHsS COCTaBJi€HA Ha
ocHoBe TpeboBanuii k pesynabraram ocBoeHust GOII COO, npencrasiennsix B PI'OC COO, a taxxke denepanbHO padodeit
MPOrpaMMbl BOCIIUTAHUS U MOMJIEKUT HEMOCPEICTBEHHOMY MPUMEHEHHUIO MpHU peanusanuu odszatensHol yactu OOIT COO.
PabGouass mporpamma naétr mpejacTaBiIeHUE O IENsIX, OOIed cTpaTreruud OO0ydeHMs, BOCIIUTAHUS U PA3BUTHS O00yUYarOIIUXCS
cpenctBaMu ydyeOHoro mnpeamera «buosiorus» Ha TOBBIIIEHHOM YpPOBHE;, YCTaHABIMBAeT 00s3aTelIbHOE MPEIMETHOE
coJiepKaHue, MPeyCMaTpUBAET €ro CTPYKTypUpOBaHUE MO pas3jeliaM M TeMaM Kypca, ONpeJeNsieT paclpeiesieHue ero Imo
KJjaccaM (rojaM M3ydeHus); Aa€T pacnpeiereHre yueOHbIX 4acoB M0 TEMaTHUECKUM pa3jieiaM Kypca U MOCIIeI0BaTEIbHOCTh
UX M3Y4YEHHS] C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOIrO TMpolecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

PaGouas mporpamma ompenensier KOJWYECTBEHHBIE W KAaYECTBEHHBIE XapAaKTEPUCTUKH Y4eOHOTro maTepuana st
KaXJOro rojila M3y4eHHs, B TOM YHCIE ISl COAEP>KATEIbHOrO HAIMOJHEHUS Pa3HOro BHUAA KOHTPOJSA (MPOMEKYTOUHOM
aTTECTaIlMH, TOCYIapCTBEHHON UTOTOBOW aTTECTAIINH).

Ilnannpyembie pe3y/ibTaThbl 0CBOEHUSI Y4eOHOro npeamera « buosorus».
B cTpykType miiaHupyeMbIX pe3yJabTaTOB BBIAEIAECTCS CIEAYIOIINE TPYIIIIbL:
1.JIuuHOCTHBIE, BKJIIOYAIOUIME TOTOBHOCTh MW CIOCOOHOCTH OOYYarolIUMXCs K CaMOpPa3BUTUIO U JIMYHOCTHOMY
CaMOOIIpeICNICHNI0, C(HOPMUPOBAHHOCTh UX MOTHUBAIMKA K OOYYEHHIO W II€JICHANIPaBICHHOW MO3HABATEIHLHON JEATEIHHOCTH,
CUCTEMBbl 3HAYUMBIX COLUAJIBHBIX W MEXJIMYHOCTHBIX OTHOIIEHUM, LIEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, OTpa)KarolIHUX
JUYHOCTHBIE M TpaXJIaHCKHE T[O3ULUUHU B JIEITEIBHOCTH, AHTHUKOPPYNILHMOHHOE MHPOBO33pPEHUE, [PABOCO3HAHUE,
HKOJIOTHYECKYIO0 KYJIbTYpPY, CHOCOOHOCTh CTaBUTh 1€ W CTPOUTH >KU3HEHHBIC TIUIAHBI, CIOCOOHOCTh K OCO3HAHUIO
POCCHICKOW I'PaKIaHCKOW UJAEHTUYHOCTH B MOJUKYJIBTYPHOM COLIUYME;
2.MetanpenMeTHbIE, BKIIOYAIONME OCBOCHHBIC OOYYAIONIUMUCS MEXKIIPEAMETHBIC TMOHSATHS W YHUBEpPCaJbHBIC Y4COHBIC
nercTBUs (peryiasiTUBHBIE, MO3HABATEJIbHbIE, KOMMYHHKATUBHBIE), CIOCOOHOCTh HMX HCIOJIb30BaHHUS B IO3HABATEIbHOU U
COI[MATIbHON NPAKTHUKE, CAMOCTOSITEIbHOCTh B IUIAHHUPOBAHUU U OCYIIECTBICHUU Y4E€OHOW NEATEIbHOCTH U OPTraHU3aliU
y4e0HOTO COTPYIHUYECTBA C MENaroraMu U CBEPCTHUKAMU, CIIOCOOHOCTh K MOCTPOCHUIO WHANBUYaTbHONH 00pa30BaTEIBLHOM
TPACKTOPHUH, BIaICHIE HABBIKAMHU yU4eOHO-UCCIIEIOBATEIHCKOMN, MPOEKTHON U COIMAIILHOM JESITEIIbHOCTH;



3.IlpenmeTHble, BKIIOYAIOLIME OCBOCHHbBIE 00YYalOIUMHUCS B X0J€ U3yUEHUsl y4eOHOro nmpeaMera yMeHus, cnenupuyeckue
JUIsl TAaHHOW MpPEeIMETHOM 00J1acTh, BUABI JEATEIbHOCTH MO MOJYYEHHIO HOBOTO 3HAaHUS B paMKaxX y4eOHOro mpeaMera, €ro
npeoOpa3oBaHUI0 M NPUMEHEHUIO B YYEOHBIX, Y4E€OHO-NPOEKTHBIX M COLMAIBHO-TIPOEKTHBIX CUTYyalMsX, (popMuUpoOBaHHUE
Hay4YHOT'0 THIIa MBIIUIEHUS, BIAJICHUE HAYYHON TEPMUHOJIOTUEN, KIIFOUEBBIMHU MMOHATUAMHA, METOJAMH U IPUEMAMU.

Jluunocmuvwle pe3yibmamol 0c8oenus yuebHo20 npeomema « buonoeusay:
1)poccuiickast rpaKAaHCKas HICHTUYHOCTb, MATPHOTH3M, YBaXKEHHE K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEPE]
Poaunol, ropgoctu 3a cBOM Kpaid, cBol0 PonuHy, mpoluioe U HacTosillee MHOTOHAMOHAIBHOIO Hapoaa Poccun, yBakeHue
rOCYJJapCTBEHHBIX CUMBOJIOB (rep0, ¢iar, rTuMH);
2)rpaKIaHCKas TO3MIMS KaK AaKTUBHOTO W OTBETCTBEHHOI'O UJICHA POCCHIMCKOrO OOINECTBA, OCO3HAIOIIECTO CBOU
KOHCTUTYLIMOHHBIE TMpaBa W OO0S3aHHOCTH, YBAXKAIOIIETO 3aKOH M MPaBOMOPSANIOK, O0JaJarolIero YyBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO MPHUHUMAIOIIETO TPAIUIIMOHHBIC HAIMOHAJIBHBIE M OOIIEYEIOBEYECKHE T'yMAaHUCTHUYECKUE U
JIEMOKpPATUYECKHUE IIEHHOCTH;
3) FOTOBHOCTH K ClIy>KeHUI0 OTEUYeCTBY, €ro 3alIUTE;
4)chOopMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAayKH M OOIIECCTBEHHOM
NPAaKTUKHU, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp, a TAKXKe Pa3MyHbIX (hOpM 0OIIECTBEHHOT'O CO3HAHMSI, OCO3HAHHME CBOETO MECTa
B MIOJIUKYJIBTYPHOM MUDE;
5)chopMHPOBAaHHOCTh OCHOB CaMOPa3BUTHS W CAMOBOCIIUTAHUS B COOTBETCTBHHM C OOINCYETOBEYCCKHMMHU IEHHOCTSIMH H
ujcalaMi TPAKJAHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW, TBOPUYECKOW W OTBETCTBEHHOMU
NEeSITEBHOCTH;
6)ToJiepaHTHOE CO3HAHME M TOBEJCHHE B IMOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh M CIHOCOOHOCTh BECTH JHAJIOT C APYTHMH
JIOJIbMU, TOCTUTAaTh B HEM B3aUMOTIOHUMAHMS, HaXOJUTh OOIIME eI U COTPYAHUYATH Uil UX JOCTUXKEHHUS, CIIOCOOHOCTH
MPOTUBOCTOSITh HMIICOJIOTHH JKCTPEMU3MA, HAlMOHAIHM3Ma, KCEHO(POOWHU, NUCKPUMHHAIIMHN IO COIMATBHBIM, PEIUTHO3HBIM,
PacoBbIM, HAIMOHAJIbHBIM MPU3HAKAM U APYTUM HETATUBHBIM COLIMAJIBHBIM SIBJICHUSIM;
7)HaBBIKK COTPYIHUYECTBA CO CBEPCTHUKAMH, JICTBMH MIIAJIIETO BO3pacTa, B3POCIBIMHA B 0Opa30BaTCIBHOM, OOIIECTBCHHO
MOJIE3HOM, y4eOHO-UCCIE0BATENbCKOM, MPOSKTHON U IPYTUX BUAAX JIESITEIbHOCTH;
8)HpaBCTBEHHOE CO3HAHHE W TIOBEJICHUE Ha OCHOBE YCBOCHUS OOIIEUETIOBEUSCKHUX IICHHOCTEH;
9)roTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSHKCHUU BCEH JKM3HH, CO3HATEIIBHOE
OTHOIIEHHUE K HEMPEPHIBHOMY 00PA30BaHUIO KaK YCIOBUIO YCIENTHON NpodeccuoHanbHOM U 00IIECTBEHHON JIESITEIbHOCTH;
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10)acTeTHUecKOe OTHOIICHHUE K MHUPY, BKJIIOYas JCTCTUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTa,

OOIIIECTBEHHBIX OTHOIICHHUIA;

11)npuHiATHE W pealHu3alMio IICHHOCTEH 370pOBOro H 0Oe30macHoro ob0pas3a JKH3HH, IOTPEOHOCTH B (PH3UUECKOM

CaMOCOBEPIIICHCTBOBAHUM, 3aHATUSX CIIOPTUBHO-O3J0POBUTEIIBHON JIESITEIBHOCTHIO, HEMPUSATHE BPEAHBIX MPUBBIYEK:

KypeHUsI, YIIOTPEOJICHUS alKOT0Jisl, HAPKOTHKOB;

12)6epexxHoe, OTBETCTBEHHOEC W KOMIICTCGHTHOE OTHOIICHHE K (HU3MUYECKOMY M IICHXOJOTHYECKOMY 370pPOBbIO, Kak

COOCTBEHHOMY, TaK U JIPYTUX JIOJIeH, YMEHHUE OKa3bIBaTh MEPBYIO MTOMOIIIb;

13)oco3HaHHbIi BEIOOP OyAyIIeit mpodecCcuu U BO3MOXKHOCTEH peann3aiii COOCTBEHHBIX KU3HEHHBIX IJIAHOB, OTHOIIIEHUE K

npodecCHoHaIbHON JIESITEIPHOCTH KaK BO3MOXXHOCTH YYacTHSI B PEHICHUM JUYHBIX, OOIIECTBEHHBIX, T'OCYAapPCTBEHHBIX,

oOLIEeHAIIMOHAIIBHBIX MPOOJIEM;

14)chopMHUPOBAHHOCTh JKOJIOTMYECKOIO MBIIUICHUS, MMOHUMAHHMS BIUSHHUS COIMAIbHO-KOHOMHYECKHX IPOIIECCOB Ha

COCTOSIHUE TIPUPOTHOM U COIMATILHOM CpeIbl; MPHUOOPETEHNE OMbITa YKOJIOT0-HAMPABJICHHOMN e TEILHOCTH;

15)0TBETCTBEHHOE OTHOIIECHUE K CO3/IaHHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEH CEMEHHOM KU3HH.
Memanpeomemnuie pesynomamsi ocoenusi npeomema «buonocusny:

1)yMeHHE CaMOCTOSATEIBHO OMNpECHATh e JCATEIBbHOCTH W COCTABIIATH IUIAHBI JICSITEIBHOCTH; CaMOCTOSTEIBHO

OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AESATEIBHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHKEHUS

MIOCTaBIICHHBIX 1I€JIeH U peau3aliy IIAHOB JAESTEIbHOCTH; BHIOUPATH YCIIEITHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

2)yMeHHEe TMPOIYKTHBHO OOINAThCS W B3aMMOJCHCTBOBATH B IMPOIECCE COBMECTHON AEATCIBHOCTH, YYMTHIBATH IO3UIUH

JIPYTUX YYACTHUKOB JIEATEIIBHOCTH, 3(PGEKTUBHO pa3peniaTh KOHPIUKTHL

3)BiajicHUE HABBIKAMU IO3HABATEIIBHOM, y4COHO-HMCCIICIOBATEIBCKON U MPOCKTHOW EATEIBbHOCTH, HAaBBIKAMHU pPa3peIlCHUS

npo0JsieM; CIIOCOOHOCTh U TOTOBHOCTHh K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1ad, MPUMEHEHHUIO

Pa3IMYHBIX METOJIOB MO3HAHUS,

4)roTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITCIIbHOW WH(OPMAIIMOHHO-TIO3HABATEIBHON JEATCILHOCTH, BIIAJCHUEC HaBBIKAMHU

MOJIYYCHHSI HEOOXOUMOM HH(pOpPMAalUUd W3 CIOBApEil pa3HBIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHKAX

uH(bOpMAaIH, KPUTHYECKH OLIEHUBATh M HHTEPIIPETUPOBATH HH(POPMAIIHIO, TTOTYIAEMYIO U3 PA3TUIHBIX UICTOUYHUKOB,

5)yMeHHe WCHOJIB30BaTh CpPeACTBA WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TexHojorui (mamee - MKT) B pemenun

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHM3AIMOHHBIX 3a7a4 C CoONoeHneM TpeOOBaHWN JPrOHOMHKH, TEXHUKH

0€30MacHOCTH, TUTUEHBI, PeCYpCOCOEPEKEeHHUSI, PABOBBIX U ATHYECKUX HOPM, HOPM WH(DOPMAITMOHHON 0€30MTaCHOCTH;

6)yMeHune onpenensaTh Ha3HAYCHUE U (YHKITUH PA3TUIHbBIX COIIMATLHBIX HHCTUTYTOB;
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7)YM€HI/I€ CaMOCTOATCIIBHO OLCHUBATHL MW NPHUHUMATb PCHICHWA, OIPCACIIAIONMNE CTPATCrui0 IIOBCACHUA, C YYCTOM
rpaXIaHCKHX U HPaBCTBCHHBIX HGHHOCTeﬁ;

8)BH&I[CHI/IC A3BIKOBBIMH CPEACTBAMU - YMCHHUC SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pCHUS, HCIIOJIb30BATb
AJICKBATHBIC A3BIKOBLIC CPCACTBA,

9)BH&I[CHI/IC HaBbIKAMHU IMO3HABATCIIbHOM pe(l)JICKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX I[efICTBHﬁ N MBICJIINTCIIBHBIX IIPOLCCCOB, UX
PE3YIbTATOB U OCHOBaHHﬁ, I'paHUL CBOCTO 3HAHWA U HC3HAHUSA, HOBBLIX ITO3HABATCIIBHBIX 3a/1a4 U CPCACTB UX JOCTHIKCHU.

IIpeomemnvie pesyiomamul 0ceoenus npeomema «buonoeusy (yenybrennulii ypogems).

[IpenmeTHBIE pe3yabTaThl HA YIUIYOJICHHOM YPOBHE OPHUEHTHPOBAHBI MPEUMYIIESCTBEHHO HA MOATOTOBKY K IOCIIEIYIONIEMY
npodeccruoHaIbHOMY 00pa30BaHUIO, PA3BUTHE WHAMBUAYATBHBIX CIIOCOOHOCTEH 00yJaronuxcs myTeM Ooliee Tiy0oKoTo, YeM
3TO TPEeayCMaTpUBAeTCs 0a30BBIM KypCOM, OCBOCHHMEM OCHOB HAyK, CHCTEMaTHYECKHX 3HAHUW W CIOCOOOB JICHCTBHIA,
NPHUCYITUX JAHHOMY YYeOHOMY MPEIMETY.

[IpenmeTHBIC Pe3yJabTaThl JOHKHBI 00CCIICUMBATH BO3MOXKHOCTD JIAJBHEHIIIETO YCIICITHOTO MPOGeCCHOHAIBHOTO 00yUeHUS
W PO ECCUOHAIBHON JeATEITHLHOCTH.

Ha ypoBHe cpeagnero obmero oOpazoBanus B cootBercTBUM ¢ PI'OC COO, moMuMO TpPaguIIMOHHBIX IBYX TpYII
pe3ynbTaToB «BBIMYCKHUK HAayduTCs» U «BBIMTYCKHUK MONYYUT BO3MOXKHOCTh HAYUYUTBCS», TOSIBISIIOTCS €I€ JIBE TPYIIIBI
PE3YNIBTATOB: pe3yJabTaThl 0A30BOT0 U YIIIYOJIGHHOTO ypOoBHEH. ['pynma pe3ynbTaToB «BBIMYCKHUK HaYYHTCS» MPEICTABISET
co00¥ pe3ynbTaThl, TOCTHKEHHE KOTOPBIX 00€CTIeUNBAETCA YUUTENIEM B OTHOIIEHUH BCEX 00yYalolIUXCsl, BEBIOPABIINX TaHHBIN
ypoBeHb oOydenwus. ['pynma pe3ynbTaToB «BBIMTYCKHUK MOJYYUT BO3MOKHOCTH HAYUYUTHCS» OOECICUMBACTCS YUHUTENEM B
OTHOIIIEHUH YacTH HamOoJiee MOTHBHPOBAHHBIX M CIIOCOOHBIX OOYYalOIIMXCS, BBIOPABIIUX JaHHBIH YpPOBEHb OOYy4YEHHS.
[TpuHIIMNIUATBHBIM OTJIMYKMEM PE3YJIbTaTOB 0Aa30BOTO YPOBHSA OT PE3yIbTAaTOB YIIIYyOJIEHHOTO YPOBHSI SIBJISIETCS MX lieJeBas
HaIPaBJICHHOCTb. Pe3ynbTaThl 6a30BOTO YpOBHS OPHEHTHPOBAHBI HA OOIIYyI0 (PYHKIIMOHAIBHYIO TPAMOTHOCTH, IMOJYYCHHE
KOMITETEHTHOCTEH JIJIsl TOBCEAHEBHOM JKU3HU U OOIIETO Pa3BUTHA. DTa IPYyIIa Pe3yIbTaTOB MPEANOaraer:

— TIOHMMaHHE TPEAMETa, KIIOUEBBIX BOMPOCOB M OCHOBHBIX COCTABIISIIONIUX SJIEMEHTOB HM3y4aeMOW MPEIMETHON
o0mnacTH, 9To o0ecreuynBaeTCa He 3a CUET 3ay4rBaHUS OMPEICICHUN U MTPaBUJl, a TOCPECTBOM MOJICITUPOBAHMS M TTIOCTAHOBKHU
MPOOIEMHBIX BOIPOCOB KYIbTYPhI, XapaKTEPHBIX IS JAHHON MpeIMETHOHN 001acTH;

— YMEHHE periaTh OCHOBHBIC MPAKTHYECKUE 3a/1au, XapaKTEepPHBIC ISl MCTOJIb30BAHUS METOJOB M HWHCTPYMEHTAPHSI
JTAHHOM MpeAMETHOM 00J1acTH;




— OCO3HaHUE PaMOK M3y4aeMoOU MpeIMETHON 00J1acTH, OTPaHUYEHHOCTH METOJIOB U MHCTPYMEHTOB, TUIIMYHBIX CBSA3EH C
HEKOTOPBIMU APYTHUMH 00JaCTSIMU 3HAHHUS.

Pe3ynbpTaThl  yriayOJaeHHOrO ypOBHA OpPUEHTUPOBAHbl Ha TMOJYYEHUE KOMIETEHTHOCTEW i MOCHedyoIen
npo(ecCHOHaIbHON AEATENBHOCTH KaK B paMKax JAHHOW NMPEeAMETHOW 00JacTH, TaK U B CMEXHBIX C HEW obmactix. Jrta
IpyIlIa pe3yabTaToB MPEaoIaracr:

— OBJIQJIEHUE KJIIOYEBBIMHU MOHATUAMH U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOMTCS JlaHHas IMpeaMeTHas 00JacThb,
pacno3HaBaHWE COOTBETCTBYIOUIMX MM IMPU3HAKOB U B3aUMOCBs3€H, CIOCOOHOCTh JI€MOHCTPUPOBATH PA3IMYHBIE MOJXOJbI K
U3YUYECHMIO SIBICHUHM, XapaKTePHBIX JUIsl U3y4aeMOon MpeAMEeTHON 00J1acTH;

— YMEHUE pelaTh KakK HEKOTOPBIE IPAKTUYECKHE, TaK M OCHOBHBIE TEOPETUYECKHUE 3a1auM, XapaKTepHBIC I
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHs JaHHOU NMpeMeTHOM 00acTu;

— HaJu4Me NpPEeICTaBlICHWH O JaHHOM MpeJIMETHOM 00JIacTH KaK IEJIOCTHOM Teopuu (COBOKYIMHOCTH Teopuit), 00
OCHOBHBIX CBSI3SIX C UHBIMH CMEKHBIMHU 00JIACTSAMHU 3HAHU.

LIpeomemmnvie pezyrbmamol:
1)chopMHUPOBAHHOCTH CUCTEMBI 3HAHUH 00 OOIIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX;
2)cOpMUPOBAHHOCTh yYMEHHMH MCCIEAOBAaTh M aAHAJIM3MPOBATH OHOJOTHYECKHE OOBEKTBI M CHUCTEMBI, OOBACHATH
3aKOHOMEPHOCTH OHOJIOTHYECKUX TIPOIIECCOB U SIBJICHUM, IPOTHO3UPOBATH IOCIEJACTBUS 3HAYUMBIX OHMOJOTHUUYECKUX
HCCIIeI0OBaHUM;
3)BiaseHne YMCHUSMH BBIJIBUIaTh THIIOTE3bl HA OCHOBE 3HAHUI 00 OCHOBOIOJIATAIONUX OMOJIOIHYCCKUX 3aKOHOMEPHOCTSIX H
3aKOHAX, O TMPOUCXOKJICHUU U CYINTHOCTH >KU3HU, IJI00ATBHBIX U3MEHEHUSIX B OnMocdepe; MpoBepsATh BBIIBUHYTHIC THIIOTE3bI
AKCTIEPUMEHTAILHBIMU CPEJCTBAMH, (DOPMYIUPYS 11T UCCIICIOBAHMS;
4)BnajeHue METOJaMHU CaMOCTOSITCIIBHOW IIOCTAHOBKH OHOJIOTHYECKUX DKCIICPUMEHTOB, OIMCAHHWsS, aHalu3a U OICHKH
JIOCTOBEPHOCTH MOJYICHHOTO PEe3yIbTaTa;
5)chopMUPOBAaHHOCTh YOEKICHHOCTH B HEOOXOJUMOCTH COOJIOACHUS 3THUYCCKHX HOPM U 9KOJOTHYCCKHX TpeOOBaHUM MpH
MPOBEJACHNN OMOJIOTHYECKUX HCCIICTOBAHUH.

BrImmyckHuK Ha yriyOJeHHOM YPOBHE HAYIHUTCS

- OIICHUBATH POJIb OMOJIOTHYECKUX OTKPHITUH M COBPEMEHHBIX MCCIICIOBAHUM B Pa3BUTHH HAYKH U B IPAKTHYSCKOM
JIeITEIbHOCTH JIIOJICH;




— OIICHUBAaTh POJb OHOJOTUU B (POPMHUPOBAHUU COBPEMEHHOW HAy4yHOW KapTUHBI MHUpa, TPOTHO3UPOBATH
MEePCIIEKTUBI Pa3BUTHUSI OUOJIOTUH;

— yCTaHABIIMBATh U XapaKTEPHU30BaTh CBSI3b OCHOBOIIOJIATAIONMUX OMOJIOTHYECKUX MOHATUH (KJIETKA, OPTaHu3M, BUJI,
’KOCUCTEMA, Orocdepa) C OCHOBOMOJIATAIOUIUMU OHSITUSIMU APYTUX €CTECTBEHHBIX HAYK;

— 000CHOBBIBaTh CHCTEMY B3IJISIIOB Ha JKUBYIO MPUPOJIY M MECTO B HEW 4YEIOBEKAa, NMPUMEHSsS] OMOJOTUYECKHUE
TE€OPUH, YUEHUS], 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh TPAHUIIBI UX TPUMEHUMOCTH;

— MIPOBOJIUTH yU4EOHO-UCCIEOBATEIbCKYIO JICSITEIHPHOCTh IO OHOJIOTHHU: BBIJIBUTATh THUIIOTE3bl, IUIAHUPOBATH
paboty, otOuparth U NpeoOpa3oBBIBATh HEOOXOAUMYIO HWH(OpMaIMIO, MPOBOAUTH 3SKCIEPUMEHTHI, WHTEPIPETUPOBATH
pe3yJbTaThl, A€NaTh BHIBOJAbI HA OCHOBE MOJIYYEHHBIX PE3YJIbTATOB;

— BBISIBJIATH 1 OOOCHOBBIBATh CYIIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEN OpraHu3alllu )KU3HH,

- yCTaHABIIMBATh CBS3b CTPOEHUS W (PYHKIIMH OCHOBHBIX OMOJIOTHYECKHUX MAaKpPOMOJIEKYJ, UX POJb B IMpolieccax
KJIETOYHOT'0 META00JIN3MA;

— pemaTh 3a7a4M Ha omnpeesieHre nocuenoarenbHocTd Hykieotua0B JJHK n n”PHK (MPHK), antukogonos TPHK,
MOCJICIOBATEIBHOCTH aMUHOKHUCIIOT B MOJIeKyJie Oejika, TPUMEHSISl 3HAHUS O PEAKIUSIX MATPUUYHOTO CHHTE3a, e HETUYECKOM
KOJI€, IIPUHIUATIE KOMILUIEMEHTAPHOCTH;

— nenaTh BBIBOJBI 00 M3MEHEHUSX, KOTOPhIe MPOU30MAYT B MpolieccaX MaTPUYHOTO CHHTE3a B Clydae W3MEHEHUS
IocJie10BaTeIbHOCTH HyKiIeoTna0B [JHK;

— cpaBHUBaTh (as3bl JAeJCHUs KICTKH; pellaTh 3ajauyd Ha ONpeelieHUe W CPaBHEHHE KOJWYECTBA M€HETUYECKOTO
Mmarepuaia (xpomocom u JIHK) B KieTkax MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (pazax KJIETOYHOTO IHUKJIA;

— BBISIBIIATH CYIIECTBCHHBIE TPU3HAKKA CTPOCHHS KJIETOK OPraHU3MOB pa3HbIX [APCTB KWUBOW MPHUPOJBI,
yCTaHABJIMBATh B3aUMOCBS3b CTPOEHUs M GYHKIMI YacTel U OPraHOUJIOB KIICTKU;

— 000CHOBBIBATh B3aUMOCBS3b IJIACTUYECKOTO U YHEPreTHUEeCKOro 0OMEHOB; CPAaBHUBATH MPOIIECCHI IIIACTHYSCKOTO
1 SHEPTeTUYECKOTO OOMEHOB, MMPOUCXOISIINX B KICTKAaX KUBBIX OPTaHU3MOB;

— ONPENICIIATh KOJIMYECTBO XPOMOCOM B KJIETKaX PAaCTCHUW OCHOBHBIX OTJEJIOB HA pa3HBIX ATanax >KW3HEHHOIO
IUKJIA;

— peliath TeHETUYECKHE 3a/1aud Ha JUTHOPUAHOE CKpPEIIMBAHUE, CLETUICHHOE (B TOM YMCJIE CIEIUICHHOE C IOJI0OM)
HACJIEJIOBAaHUE, AHAIM3UPYIOIIEE CKPEIIUBAHUE, MPUMEHSS 3aKOHbI HACJEICTBEHHOCTH W 3aKOHOMEPHOCTH CIEINICHHOIO
HacJaeq0BaHMs;



— pacKphIBaTh MPUYUHBI HACIEICTBEHHBIX 3a00J€BaHN, apryMEHTHPOBATh HEOOXOAMMOCTh MEp TIPEIYIPEKIACHUS
TakuX 3a00JICBAHUM;

— CpPaBHHUBATh Pa3HbIC CIIOCOOBI PA3MHOKCHUS OPTaHU3MOB;

— XapaKTepHU30BaTh OCHOBHBIC 3TAITBl OHTOT'€HE3a OPTaHU3MOB;

— BBISBJISATh TPUYMHBI M CYIIECTBEHHBIC MPHU3HAKK MOJU(PUKAIMOHHOW ¥ MYTAIIMOHHONW W3MEHYHUBOCTH;
000CHOBBIBATh POJIb H3MEHYMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM 0TOOpE;

— 000CHOBBIBATh 3HAYCHUE PAa3HBIX METOJIOB CEJICKIIMH B CO3JIaHUH COPTOB PACTEHUH, TIOPOJI JKUBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB;

— 000CHOBBIBATh MPUYUHBI K3MEHSIEMOCTH U MHOTOOOpa3us BUJIOB, TPUMEHSSI CHHTETUYECKYIO TEOPUIO SBOJTIOIHH;

— XapaKTepHU30BaTh MOMYJISINIO KaK CIMHHITY dBOJIOIHMH, BHJ KaK CHCTEMAaTHYCCKYIO KaTErOPUI0 U KaK Pe3yJbTaT
HBOJTIOITUH;

— YCTaHABJIMBATH CBSA3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI,

— COCTaBIIATh CXEMBI TICPEHOCA BEIICCTB U SHEPTUHU B SKOCUCTEME (CETH MUTAHUS ), TPOTHO3UPOBATh X M3MCHEHUS
B 3aBUCUMOCTH OT U3MCHEHHUS (PaKTOPOB CPEIbI;

— apryMEHTHUPOBaTh COOCTBEHHYIO IO3UIIMI0 IO OTHOIICHWIO K JKOJOTHYECKHM IMpOOJIeMaM W TIOBEICHUIO B
TIPUPOTHON Cpee;

— 00OCHOBBIBaTh HEOOXOIUMOCTh YCTOWYMBOTO PA3BUTHUS KaK YCIOBHS COXpaHEHHS Onocdephl,

— OLICHWBATh MPAKTUYECKOE W OTHYECKOE 3HAUCHHE COBPEMEHHBIX HWCCIEIOBaHUN B OWOJIOTHH, MEAWIIMHE,
AKOJIOTUH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY:;

— BBISIBIIATH B TEKCTE OMOJIOTHYECKOTO COJIEPKaHuUs IPOOJIeMy U apryMEHTHPOBAHHO €€ OOBSICHSTD;

— IPEACTABIATh OMOJOTHUECKYI0 MH(GOPMAIIUIO B BUJIE TEKCTa, TaOJHUIIBI, CXeMbI, rpaduKa, TUarpaMMbl U JeJIaTh
BBIBOJIBI HAa OCHOBAaHWM TPEJCTABIECHHBIX JaHHBIX; MPeoOpa3oBbIBaTh Tpaduk, TaONHIy, AWArpaMMy, CXeMy B TEKCT
OMOJIOTUYECKOTO COJIePKAHUS.

BolnyckHUK Ha yriiyOJ€HHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

— OpPraHW30BbIBATh M TMPOBOJUTH HWHAMBUIYATBHYIO WCCIECIOBATEIBCKYIO ACSATEIBHOCTh MO OWOJIOTHU (WIIN
pa3pabaTpiBaTh WHIWBHIYAJIbHBIA TMPOEKT): BBIABUTATh TUIOTE3bI, TUIAHUPOBATH padOTy, OTOMpATh W TPEOOpPa3OBBIBATH
HEOOX0MIMMYI0 WH(GOPMAIINIO, MPOBOJUTH JIKCIIEPUMEHTHI, HHTEPIPETHUPOBATH PE3yJabTaThl, JENaTh BBHIBOJALI HA OCHOBE
MOJYYEHHBIX PE3YJIbTATOB, TPEACTABIATH NPOJIYKT CBOUX UCCIIEOBAHUM;
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— MPOrHO3UPOBATh TOCIEICTBUS COOCTBEHHBIX HCCIEAOBAHUNA C YYETOM OSTHYECKHX HOPM M JKOJOTHYECKUX
TpeOOBaHUI;

— BBIJICIISITh CYIIECTBEHHbIE OCOOCHHOCTH KU3HEHHBIX ITUKJIOB MPEACTABUTENCH pa3HBIX OTACIOB PACTEHUI U TUIIOB
’KUBOTHBIX; U300pakaTh HUKIIBI PA3BUTHUS B BUJIE CXEM;

— aHAJIM3UPOBATH U UCIIOJIB30BATh B PEIICHUH YY€OHBIX U UCCIIEIOBATENLCKUX 3a]1a4 HH(POPMAIIHIO O COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH, MEAUIIMHE U YKOJIOTHH;

— apryMEHTHUPOBaTh HEOOXOJUMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO M COIMOTYMAHHTAPHOTO 3HAHHUS B JIMOXY
MHPOPMAITMOHHON [IMBUIIN3AIINN;

— MO/JICTHPOBATh U3MEHEHHNE YKOCHCTEM IO/ BIUSHUEM Pa3IUYHBIX TPYII PaKTOPOB OKPYKAIOIIEH CPeIbl;

— BBISIBIIATH B TPOIIECCE HCCIEIOBATEILCKON JESITeTbHOCTH TIOCICACTBHS aHTPOMOTEHHOTO BO3JCWUCTBUS Ha
AKOCHCTEMBI CBOETO PETHOHA, IIPe/IaraTh CIIOCOObI CHIKEHHS aHTPOIIOTEHHOTO BO3/ICHCTBUS HA IKOCHCTEMBI;

— UCTIOJh30BaTh MPUOOPETCHHBIC KOMIIETEHIIMM B TMPAKTUYECKOW JICSATEILHOCTH W TIOBCEAHEBHOW KU3HU IS
NpUOOPETCHHS OTBITA JIEATEIBHOCTH, MPEANISCTBYIONMEH NpodecCHOHANIBHON, B OCHOBE KOTOPOH JICKHUT OHMOJOTHS Kak
y4eOHBIN TIPeIMET.

I. INTAHUPYEMBIE PE3YJIbTATBI U3YYEHUSA YYEBHOI'O IPEJIMETA «bHOJIOT' U

IlepBbiii rox o0yuenus. «buosorus». 10 kiacc.

IIpeameTHbIE:

Buinycknuk nayyumces:

- pacKphIBaTh Ha MPUMEpPaX POJib OUOIOTHU B POPMUPOBAHUHN COBPEMEHHOW HAYYHOU KapTHHBI MUPA U B MPAKTHYECKOM
JICSITEIbHOCTH JIIOJICH;

- TOHUMaTh W OIHKCHIBATH B3aUMOCBS3b MEXKIYy €CTECTBEHHBIMM HayKamMu: Ouojoruei, (U3MKON, XUMHUEH;
YCTaHaBIIUBATh B3aUMOCBSI3b IPUPOIHBIX SIBJICHUN;

- MOHUMAaTh CMBICJ, pa3U4yaTh W OIMUCHIBATH CHUCTEMHYIO CBSI3b MEXKIY OCHOBOTMOJATAIONIMMH OHOJOTHYECKUMHU
MOHATHAMU: «KJIETKa», KOPTAHU3MY, «BUI», «IKOCHCTEMay, «Onochepar;

- WCIOJIb30BaTh OCHOBHBIE METOJBl HAYYHOTO TO3HAHUS B Y4YEOHBIX OWOJOTHYECKUX HCCICAOBAHMSIX, MPOBOIUTH
HKCIIEPUMEHTHI 110 U3YUYCHHUIO OUOJIOTHYECKUX OOBEKTOB M SBIICHUM, OOBICHITH PE3YIbTATHl IKCIIEPUMEHTOB, AHAIM3UPOBATH
uX, GopMyIupOBaTh BHIBOJIHI;



- (hopMynHpoBaTh TUMOTE3bl HA OCHOBAaHUM MPEJIOKEHHOW OMOJIOTMYECKOM HH(pOpMaIMU U MpeajiaraTb BapUaHThI
MIPOBEPKU TUIIOTE3;

- CpaBHUBATh OMOJIOTHYECKUE OOBEKTHI MEXIY COOOM MO 3aJaHHBIM KPUTEPUSIM, JI€JIaTh BHIBOJBI U YMO3aKIIOUEHHUS Ha
OCHOBE CPABHEHMUS;

- 000OCHOBBIBATh €IMHCTBO KUBOW W HEKHUBOM MPHUPOJBI, POJACTBO KMUBBIX OPraHU3MOB, B3AaUMOCBSI3U OPraHU3MOB U
OKpY’Karolien cpeibl Ha OCHOBE OMOJIOTHUECKUX TEOPUIA;

- TIPUBOJMTH MPUMEPHI BEIIECTB OCHOBHBIX T'PYIN OPraHUYECKUX COCAMHEHUN KJIETKH (OEJIKOB, KUPOB, YIJIEBOJIOB,
HYKJIEMHOBBIX KHUCJIOT);

- pacro3HaBaTh KJIETKH (MPOKAPUOT U DYKAPUOT, PACTEHUM M JKUBOTHBIX) IO OINUCAHUIO, HAa CXEMaTHYECKUX
U300pakKeHUsIX; YCTAaHABIMBATh CBSI3b CTPOCHUS U (DYHKIIMIT KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATH MHOT0O0Opa3ue KIETOK;

- pacro3HaBaTh MOMYJISAIUI0 U OMOJIOTHYECKUM BU TI0O OCHOBHBIM MPU3HAKAM;

- ONUCHIBATh ()EHOTHUIT MHOTOKJIETOYHBIX PACTEHUM M )KMBOTHBIX 110 MOP(OJIOTHUECKOMY KPUTEPHIO;

- 00BSICHITH MHOTOOOpa3re OPraHNu3MOB, IIPUMEHSIS SBOJIOIIMOHHYIO TEOPHIO;

- KJIaccupUIUPOBaTh OMOJIOTHYECKUE OOBEKThl HA OCHOBAaHWU OJHOTO WJIM HECKOJIBKHUX CYIIECTBEHHBIX IMPU3HAKOB
(THIIBI MUTAHUS, CTIOCOOBI IBIXaHUS U PA3MHOXKEHHS, 0OCOOCHHOCTH Pa3BUTHS);

- 00BSICHATH IPUYMHBI HACIICICTBEHHBIX 3a00JICBaHUM;

- BBISIBJISITH M3MEHUYUBOCTH y OPTaHU3MOB; OOBSACHITH MPOSIBJICHNE BUAOB U3MEHYMBOCTH, UCTIONIB3YSI 3aKOHOMEPHOCTH
U3MEHUYUBOCTH;

- CpaBHUBATh HACJIEJCTBEHHYIO U HEHACJIEICTBEHHYIO U3MEHUUBOCTD;

- BBIBJISITE Mopdosiorudeckue, (puU3MOIOTHUECKUE, TOBEACHUYCCKHE aJalTallid OpPraHu3MOB K cpele OOWUTaHHs H
JEeHCTBHIO DKOJIOTHUECKUX (DaKTOPOB;

- COCTaBJIATh CXEMBI MIEPEHOCA BEIIECTB U SHEPTUH B SKOCUCTeME (IIETTH TUTaHUS );

- MPUBOJIUTH JIOKA3aTeJIbCTBA HEOOXOAUMOCTH COXpaHEHHUS OMOpa3HOOOpasws IS YCTOWYMBOI'O Pa3BUTHS M OXpaHbI
OKPY’KAIOIIEH CPEbI;

- OIICHUBATh JOCTOBEPHOCTh OHOJOTHYECKOW WH(pOpMAIMu, IOIYYCHHOM U3 Pa3HBIX MCTOYHHUKOB, BBIJICIATH
HEOOXO0UMYI0 HH(GOPMAITHIO IS UICIIOJIB30BaHMS €€ B YIeOHOU JIEITSIIBHOCTH M PEIICHUH MPAKTHYSCKUX 3319,

- TIPEACTABIATH OMOJIOTHMYECKYI0 MH(pOpMAIMIO B BUAE TEKCTa, TaOIWIBI, Tpaduka, 1uarpaMMbl M JejaTh BBIBOJBI HA
OCHOBAHHM TPE/ICTABICHHBIX IAHHBIX;
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- OLICHMBATh POJIb JOCTWKEHUM T€HETHUKH, CEJICKIIMH, OMOTEXHOJIOTMU B MPAKTUYECKOU NIESITEIHHOCTH YEJIOBEKA U B
COOCTBEHHOH KHU3HHU;

- OOBSCHATH HETAaTUBHOE BIIMSTHUE BEIIECTB (QJIKOTOJIsl, HUKOTUHA, HAPKOTUYECKUX BEIIECTB) HA 3apOBIIIEBOC Pa3BUTHE
YEJI0BEKA;

- O0BSICHSTH MOCIIC/ICTBUS BIUSHUS MyTareHOB;

- O0BSICHITH BO3MOKHBIE TPUYUHBI HACJIEACTBEHHBIX 3a00JICBaHUIA.

Buinyckruk nomyuum 603M0ACHOCMb HAYYUMBCA:

- JlaBaTh HAay4yHOE OOBSICHEHHE OMOJOTHUYeCKUM (aKTaM, MpoIleccaM, SBICHUSM, 3aKOHOMEPHOCTSIM, HCIOIb3YS
OuoJioruvuecKkue Teopuu (KIETOYHYIO, IBOJIOLNUOHHYIO), YUeHHEe 0 Ouocdepe, 3aK0Hbl HACIEICTBEHHOCTH, 3aKOHOMEPHOCTH
U3MEHUYUBOCTH;

- XapaKTepu30BaTh COBPEMCHHBIC HAMPABJICHUS B Pa3BUTUU OUOJIOTHHU; OIMHUCHIBATH MX BO3MOXXHOE MCIOJb30BAaHUEC B
MPAKTUYECKOUN AEATEIbHOCTH;

- CPaBHUBATH CIIOCOOBI JICJICHUSI KJIETKH (MUTO3 U MEHO03);

-pemath 3aa4M Ha octpoeHue gpparmenta Bropoi nenu JJHK mo npegnoxxeHHOMY
dparmenty nepsoii, uPHK (MPHK) o yuactky JIHK;

- pelarh 3aJadyd Ha OINpEIEJICHUE KOJUYECTBA XPOMOCOM B COMATHMYECKUX W IOJIOBBIX KIIETKAX, & TaKXKe B KIIETKaX
nepe HayauoM JiesieHus (Meo3a WM MUTO03a) U 110 €r0 OKOHYAHUH (JJIs1 MHOTOKJIETOYHBIX OPTaHU3MOB);

- pemaTh TeHETUYECKUE 3a/1aud Ha MOHOTHOPHUIHOE CKPEIIMBAaHUE, COCTABISATh CXEMbl MOHOTUOPHUIHOTO CKPEIIUBAHMS,
NPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH U UCTIOJIb3Yys OMOJIOTMYECKYI0 TEPMHHOJIOTHIO U CUMBOJIUKY;

- YCTaHAaBJIMBATh THUIl HACJIEJAOBAHUS U XAPAKTEP MPOSIBICHHS MPU3HAKA 110 3aJaHHOW CXEME€ POJOCIOBHOW, MPUMEHSA
3aKOHBI HACJIEACTBEHHOCTH;

- OLICHMBATh PE3yJIbTAThl B3aUMOJACHCTBUS YEIIOBEKA U OKPYKAIOIIEH CPEIbl, IPOTHO3UPOBATH BO3MOKHBIE ITOCIIECICTBUSA
JESITETPHOCTH YeJI0OBEKA JIJISl CYIIECTBOBAHMSI OTICIBHBIX OMOTOTHIECKUX O0OBEKTOB U IEIBIX MPUPOTHBIX COOOIIECTB.

Bropoii rox o0yuenusi. «buosorus». 11 kiacc.

Buinycknuk nayuumcs:

- OLIEHUBATh POJIb OMOJOTMYECKUX OTKPBITHI M COBPEMEHHBIX HCCIEJAOBAaHUN B Pa3BUTUM HAYKU U B MPAKTUUYECKOM
JIeITEIbHOCTH JIIOJICH;
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- OLIEHUBATh POJib OUOJOTUH B (OPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUpPa, MPOTHO3UPOBATH MEPCIEKTUBLI
pa3BuTHS OMOJIOTHH;

- YCTaHaBJIMBATh U XapaKTepPHU30BATh CBSI3h OCHOBOIOJIATAIOIIUX OMOJIOTHYECKHUX
MOHSATUHN (KJIETKA, OpTaHU3M, BUJI, SKOCHCTEMA, Onocdepa) C OCHOBOMOJATAIOIIUMHU MOHSATUSIMU IPYTUX €CTECTBEHHBIX HAYK;

- 000OCHOBBIBATh CUCTEMY B3TJISIOB HA KUBYIO MPHUPOJY U MECTO B HEH YeJOBEKa, MPUMEHSsE OMOJIOTUYECKUE TEOPHH,
YU€HUS, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh FPaHULIbl UX IPUMEHUMOCTH;

- TIPOBOJUTH Y4e€OHO-UCCIEAOBATEILCKYIO NIESITEIBHOCTh O OMOJIOTMU: BBIJIBUTATh THUIOTE3bI, IJIAHUPOBATH padoTYy,
oTOUpaTh W MPeoOPa3oBHIBATHL HEOOXOAUMYIO HH(POPMAIUIO, MPOBOAUTH AKCIEPUMEHTHI, MHTEPIPETUPOBATh PE3YIbTaTHI,
JI€TIaTh BBIBOJbI HA OCHOBE MOJIYYEHHBIX PE3YyJIbTATOB;

- BBISIBJISITh 1 OOOCHOBBIBAThH CYIIECTBEHHBIE OCOOEHHOCTH Pa3HbIX YPOBHEH OpraHU3aIluy KU3HHU;

- YCTaHABJIMBATh CBSA3b CTPOCHUS U (YHKIMH OCHOBHBIX OHMOJOTMYECKUX MaKpOMOJEKYJ, MX pPOJb B IIpolieccax
KJIETOYHOT'0 META00JIN3MA;

- pemath 3a7a4u Ha ompexaeneHue nociuenoBarenbHoctu HykieotunoB JJHK u nPHK (MPHK), antukomonos TPHK,
MOCJIEIOBATEIBHOCTH aMUHOKHUCIIOT B MOJIeKyJie Oefika, IPUMEHSISI 3HAaHHUS O PEaKIUAX MAaTPUYHOTO CHHTE3a, TCHETHYECKOM
KOJI€, IIPUHIUATIE KOMILUIEMEHTAPHOCTH;

- 7enaTh BBIBOJBI 00 M3MEHEHHUSX, KOTOpPHIE MPOU3OMAYT B MpolieccaX MaTPUYHOTO CHHTE3a, B CIydae HW3MEHEHHUS
IocJie10BaTeIbHOCTH HyKiIeoTna0B [JHK;

- cpaBHUBaTh (has3bl JCJICHHUS KJICTKU;, peliaTh 3ajJadyd Ha OMNpeAciCeHUE W CpPaBHEHHE KOJHWYECTBA TE€HETHYECKOTO
Mmarepuaia (xpomocom u JIHK) B KieTkax MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (pazax KJIETOYHOTO IHUKJIA;

- BBISIBJIATH CYILIECTBEHHBIE MMPU3HAKU CTPOCHUS KIIETOK OPraHU3MOB Pa3HbIX LIAPCTB XKUBOW MPUPOJAbI, YCTAHABIUBATH
B3aMMOCBS3b CTPOCHUS U (PYHKIIUKM YacTe M OPraHOUIOB KJICTKH;

- 000CHOBBIBATh B3aHUMOCBS3b INIACTHYECKOTO M DHEPIreTUUECKOro 0OMEHOB;

-CpaBHUBATH MPOIIECCHI IJIACTUYECKOT0 U SHEPreTUUECKOro OOMEHOB, MPOUCXOIAIINX B KIIETKAaX )KUBBIX OPTaHU3MOB,;

- ONPEAEIIATH KOJIMYECTBO XPOMOCOM B KJIETKAX PACTCHUU OCHOBHBIX OTAEJIOB HA Pa3HbIX ATAIAX )KU3HEHHOTO IUKJIA;

- pemaTh TeHeTUYECKUe 3aJayd Ha JTUTHOPHIHOE CKpEIIMBaHUE, CICIUICHHOE (B TOM YHCIIC C TOJIOM) HAcJIeIOBaHHE,
AHAUTM3UPYIOIIEE CKPEIIMBAHNE, TPUMEHSIST 3aKOHBI HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CIEINICHHOIO HACJIEOBAHUS;

- pacKpbhIBaTh INPUYUHBI HACIICICTBECHHBIX 3a00JICBaHWH, apryMEHTHPOBATh HEOOXOJMMOCTh MEp IPEAYNPEIKICHUS
TaKMX 3a00JICBAHUIM;

- CpaBHUBAThH Pa3HbIE CIIOCOOBI PA3MHOKECHUS OPTraHNU3MOB;
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- XapaKTepHU30BaTh OCHOBHBIE ATAIbl OHTOTCHE3a OPTaHU3MOB;

-BBISIBJIATH IPUYUHBI U CYIIECTBEHHBIC MPU3HAKU MOIU(PUKAITMOHHOW U MyTaIlMOHHOW M3MEHYNBOCTH;

- 000CHOBBIBAThH POJIb U3MEHUNBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM O0TOODE;

- 000CHOBBIBATh 3HAYCHHE PA3HBIX METOJOB CEJCKIIMHU B CO3JaHUHM COPTOB PACTCHHH, IMOPOJ KUBOTHBIX M IITAMMOB
MHUKpPOOPTaHU3MOB;

- 000CHOBBIBAThH MIPUYHUHBI U3MEHIEMOCTH U MHOTO00pa3us BUAOB, IPUMEHSSI CHHTETHYECKYIO TEOPHIO dBOJIOIIHIH;

-XapaKTEPU30BaTh MOMYJISAIUIO KaK SIMHUILY dBOJIIOIINH, BUI KaK CHCTEMAaTHICCKYIO
KaTEeropuI0 M KaK Pe3yJIbTaT SBOTIOINH;

- YCTaHABJIMBATh CBSA3b CTPYKTYPBI U CBOHCTB SKOCHUCTEMBI;

- COCTaBIIATh CXEMBI IEPEHOCA BEIIESCTB M DHEPTHH B 3KOCHCTEME (CETH NMUTAHUS), IPOTHO3UPOBATh WX W3MCHCHUS B
3aBUCUMOCTH OT U3MECHCHHSI (PaKTOPOB CPEIbI;

- apryMEHTHPOBAaTh COOCTBEHHYIO MTO3UIIMIO TI0 OTHOIIECHUIO K AKOJIOTHYCCKUM
npo0OJieMaM | MOBEJICHUIO B IIPUPOJIHOM Cpelie;

- 000CHOBBIBATh HEOOXOIUMOCTh YCTOWYUBOT'O PA3BUTHS KaK YCIOBHSI COXpaHEHHs OHochepsr;

- OIICHWBATh MPAKTHYECKOE M ITHUYECKOE 3HAUYECHHWE COBPEMEHHBIX HCCIICIOBAaHWA B OMOJOTHH, METUITMHE, SKOJIOTHH,
OHOTEXHOJIOTHH,

- 000CHOBBIBATh COOCTBEHHYIO OIICHKY;

- BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO COIEP KaHUS ITPOOJIeMY B apTyMEHTHPOBAHHO
€€ 00BSICHSITD;

- MPEJCTABISITh, OHMOJIOTHYECKYI0 MH(MOpPMAIMIO B BUAE TEKCTa, TaOJMIBI, CXeMbl, rpaduka, AUarpaMMbl U JeJIaTh
BBIBOJIbI HA OCHOBAHUH IPEICTABIICHHBIX IaHHBIX;

- mpeoOpa3oBbIBaTh rpaduK, TabIUIy, TUArPaMMy, CXEMY B TEKCT OMOJIOTHYECKOTO COMCPIKAHMS.

Bvinycknux noayuum 603MOMCHOCHb HAYUUMbCSL:

- OpraHW30BBIBAaTh W TPOBOAUTH WHIWBUIYAIBbHYIO HCCIIEIOBATEIbCKYIO JACSITENBHOCTh MO Ouosioruu (Wid
pa3pabaTbiBaTh UHIWBUAYATHHBIA MPOCKT):

- BBIJIBUTATh TUIIOTE3bI, TUIAHUPOBATH pabOTy, OTOMpATh M MPEeoOPa30BHIBATH
HEOOX0MMMYI0 WH(GOPMAIIMIO, MPOBOIUTH JIKCIEPUMEHTHI, HHTEPIPETHUPOBATH PE3yJabTaThl, JENaTh BBHIBOJALI HA OCHOBE
MOJIYYCHHBIX PE3yJbTAaTOB, MPEICTABISATH MIPOTYKT CBOMX MCCIICTOBAHMIA;

- POTHO3UPOBATH TIOCIIECTBUS COOCTBEHHBIX UCCIIEIOBAHUN C YUETOM ITHUECKUX HOPM M DKOJIOTHUECKUX TPEOOBaHUI;
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- BBIIENATH CYIIECTBEHHbIE OCOOCHHOCTH KM3HEHHBIX IIMKIIOB MPEICTABUTEICH pa3HbIX OTMEJIOB PACTCHUN U THUIIOB
KUBOTHBIX;

- U300paXkaTh LIUKJIbI Pa3BUTHSI B BUJIE CXEM;

- aHAJIM3UPOBATh U HCIOJB30BaTh B PEIICHUM YYEOHBIX M HMCCIIEIOBATEIBCKUX 3a7a4 MHPOPMAIMIO O COBPEMEHHBIX
HCCIIeIOBAHUSIX B OMOJIOTUH, MEAUIIMHE U DKOJIOTHUH;

- apryMEHTUPOBaTh HEOOXOJMMOCTb CHHTE3a E€CTECTBEHHOHAy4YHOIO M COLMOTYMAaHUTAPHOTO 3HAHUS B JIOXY
UH()OPMAIIMOHHON IUBUIN3AIINH;

- MOJICTTUPOBATh U3MEHEHHUE YKOCUCTEM IO/ BIUSHUEM PA3IUYHBIX IPYII (PaKTOPOB OKPYKAIOIIEH CPEIbl;

- BBISIBJISITH B MIPOIIECCE MCCIIENOBATEIBCKON AESATEIbHOCTH MOCIEICTBUS AHTPOIION€HHOTO BO3/IEUCTBUSI HA SKOCUCTEMBI
CBOEI0 peruoHa, mpeajiaratb CrocoObl CHUKEHUS aHTPOIMIOTEHHOTO BO3/ICHCTBUS HA IKOCUCTEMBI;

- UCTIONIb30BaTh MPUOOPETCHHBIC KOMIIETCHIIUY B MPAKTUICCKON IEATeIBHOCTU
Y TIOBCEIHEBHOM KU3HU, ISl TPUOOPETEHUS ONBITA ACATEILHOCTH, MIPEAIISCTBYIONICH TpodeccrnoHaIbHOM, B OCHOBE KOTOPOM
JIEKUT OMOJIOTHS KaK YUCOHBIN MpeIMET.

JIMYHOCTHBIE Pe3yJibTATHI.

Buinycknuxk nayuumcs:

- TpaXJaHCKOW HWIEHTUYHOCTH, MAaTPUOTHU3MY, YBAKEHHIO K CBOEMY HapoOly, YYBCTBY OTBETCTBEHHOCTH IEpEN
OTeuecTBOM;

- HAYYHOMY MHPOBO33PEHHIO, COOTBETCTBYIOIIEMY COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOM
NPAaKTUKHA, OCHOBAHHOMY Ha JTMAJIOTE KYJIBTYp, @ TakKe Pa3IudHbIX (DOPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAET CBOE MECTO B
HOJIUKYJITYPHOM MHUPE;

- MPUHSATHUIO LIEHHOCTEH 370pOBOro o0Opa3a *KU3HU, MOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUU, 3aHATHUIO
CIIOPTUBHO-030POBUTEIIBHOMN AEATEIIBHOCTHIO;

- HETIPUSITUIO BPEHBIX MIPUBBIUCK: KYPEHHUS, YIIOTPEOICHHS aJIKOTOJIsI, HAPKOTUKOB.

Buinyckuuk nonyuum 603moMCHOCHb HAYYUMBCA

- OepeXKHOMY, OTBETCTBEHHOMY U KOMIIETEHTHOMY OTHOIIEHUIO K (PU3NYECKOMY U MCHUXOJIOTHUYECKOMY 3J0POBBIO KaK
COOCTBEHHOMY, TaK M JPYTHUX JIFOACH, YMEHUIO OKAa3bIBATh TIEPBYIO TTIOMOIIIH;

- (hOpMUPOBAHHUIO OCHOB IKOJIOTHYECKOTO MBIIIICHHUS, OCO3HAHUIO BIUSHUS COIUATBLHO-DKOHOMHUYECKHUX MPOIIECCOB Ha
COCTOSIHHE TTPUPOJTHOM CPELBI;
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- (hOpMHUPOBAHUIO TOTOBHOCTU U CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YKCJIE CaMOOOPa30BAHUIO HA MPOTSIKEHUU BCEH
KU3HU; CO3HATEIIbHOMY OTHOILIEHUIO K HENPEpPhIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCHEIIHOM NPO(PECCHOHANBHOU U
OOIIECTBCHHOM JICATCIIFHOCTH;

- JleJlaTh OCO3HAHHBIM BBIOOp Oyayuied MpoQeccuu U peain30BaThb COOCTBEHHBIE >KM3HEHHBIE IJIaHbI; (HOPMHPOBATH
OTHOIIIEHHE K TMPO(ECCHOHAIBHOM JEATEIIBHOCTH KaK BO3MOXKHOCTH YYacTUSl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCy/apCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOJIEM.

ITo3HaBaTe/IbHBIE PEe3yJIbTATHI.

Buvinycknuk nayuumcsi:

* CAMOCTOSITENIBHO BBIACHATH U (POPMYIMPOBATH TO3HABATEIbHBIC 1IEIIH;

* HAXOJUTh W BBIJEATh HEOOXOUMYIO MH(OPMAIIUIO; TPUMEHATh METO/bl MHPOPMAITMOHHOTO TIOMCKA, B TOM YHUCIIE C
MTOMOIIIbIO KOMIIBIOTEPHBIX CPEJICTB;

* CTPYKTYPUPOBATh 3HAHUS,

* BBIOMpaTh Hanbonee 3ppeKTUBHBIE CITOCOOBI PEIIeHHUs 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUM;

* ONpEeNeNsiTh OCHOBHYIO M BTOPOCTENEHHYIO HH(OpMaIuioo; cBOOOJHO OPUEHTUPOBATHCS M BOCIPUHUMATH TEKCTHI
XYZ0’K€CTBEHHOT'0, HAYYHOT0, MMyOJIUIIUCTUYECKOT0 U O(UIIUATIBLHO - IETIOBOTO CTUJIEH;

* IOHUMATh U aJIEKBATHO OLICHUBATH SI3BIK CPEACTB MACCOBOM HUH(OpMAIUK;

* CTaBUTh U POPMYIUPOBATH MPOOJIEMBI, CAMOCTOATEIHLHO CO3/]aBaTh AJITOPUTMBI ACSITEIBHOCTH MPU PEIICHUH TIPOOIIEM
TBOPUYECKOI'O U MMOMCKOBOT'O XapaKTepa;

* MOJIEIMPOBAHUIO - MPEOOpPa30BaHHUI0 OOBEKTOB M3 YYBCTBEHHOW (POPMBI B MOJEINb, TJ€ BBIIEIEHBI CYIICCTBEHHBIC
XapaKTePUCTUKH 00BbeKTa (IPOCTPAaHCTBEHHO-TpaduuecKasi Uik 3HAKOBO-CUMBOJIMYECKAs ).

Buinycknuk noayuum 603M04CHOCHb HAYYUMbCAL:

- pedaexcun criocoO0B U yCTOBUHN ACHCTBUMN, KOHTPOIIIO U OIICHKE TIPOIIecca U Pe3yJIbTaTOB JAeATEIbHOCTH;

- popmyaupoBaTh MPOOIEMEI;

- BBIJIBUTATh TUIIOTE3bI M MX 00OCHOBBIBATH;

- CTPOUTH JIOTUYECKUE LEMOYKH PACCYKICHUM, aHAITM3UPOBATh UCTUHHOCTH YTBEPKICHHUII;

- YCTaHABIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U, TIPE/ICTABIISATH IIEMTOYKH OOBEKTOB U SBJICHUIA;

- AaHAJIM3UPOBATh OOBEKTHI C LEJIBIO BBIICIICHHS TPU3HAKOB (CYIIECTBEHHbBIX, HECYIIIECTBEHHBIX);

- MpeoOpa3oBEIBATH MOJICIH C IIEIBIO BBISIBIICHUS OOIIMX 3aKOHOB, OTIPEICTSIONINX TaHHYIO IPEAMETHYIO 00J1acTh;
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- CHUHTE3y — COCTaBJICHHUIO LIEJIOTO0 M3 4YaCT€d, B TOM YHCJIE CAMOCTOATEIbHOMY IJOCTPAUBAHUIO C BOCIIOJHEHUEM
HEJIOCTAIONINX KOMIIOHCHTOB;

- CAaMOCTOSATEIILHOMY CO3/IaHUIO CIIOCOOOB pelIeHUs MPooIieM TBOPUECKOTO U IMTOMCKOBOTO XapaKTepa.

PeryasitTuBHbIE pe3yJibTaThl.

Buinycknux nayuumcs:

- IIEJIeTIOJIaraHuI0 KakK IMOCTaHOBKE y4eOHOW 3aJayd Ha OCHOBE COOTHECEHMsI TOr0, YTO Y>K€ H3BECTHO U YCBOCHO
y4alumcsi, ¥ TOro, YTO €I1€ HEU3BECTHO;

- IUIAHUPOBAHUIO — ONPEACIICHUIO IOCIEA0BATEILHOCTU MPOMEKYTOUHBIX LIEJIEW C Y4ETOM KOHEYHOTO Pe3ysbTarta;
COCTaBJICHME IIJIAHA U MOCICA0BATEIILHOCTH JICHCTBUM;

- IPOTHO3UPOBAHUIO — MPEABOCXUILECHUIO PE3YIIBTATA U YPOBHS YCBOCHHUS, €T0 BPEMEHHBIX XapaKTEPUCTHK;

- KOHTpOJIIO B (popMe ciamdeHus: crocoba JAEHCTBUS U €ro pe3ysbTara C 3aJaHHBIM JTaJOHOM C IEIbI0 OOHAPYKEHUSI
OTKJIOHCHUH M OTJIMYUHN OT ATAJIOHA;

- HaBBIKAM IMO3HABATEIbHOMN, YI4EOHO-HCCIIe0BATEILCKON M TTPOCKTHOM JICSITEIHHOCTH, HaBbIKaM pa3pelieHus mpooiem;
CIOCOOHOCTU ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIICHUSI MPAKTUYECKHUX 3aJ1au, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B TTIO3HAHMUSI.

Buinycknux noayuum 603mM0iCHOCMb HAYYUMBCA

- KOPPEKIIUH — BHECEHUIO HEOOXOIMMBIX JOMOJHEHUH U KOPPEKTUB B IJIaH M CIIOCO0 JEHCTBHS B ClIydae PacXoKISHUS
ATAJIOHA, PEAIBHOTO JAEHUCTBUS U €r0 MPOAYKTA;

- OLICHUBATh, BBIJICIISITh U OCO3HABATH TO, YTO YK€ YCBOCHO M 4YTO €IIE IMOJJICKUT YCBOCHHUIO, OCO3HAHUIO KauyecTBa U
YPOBHS YCBOCHHS;

- CaMOPETYJISIIUA KaK CIOCOOHOCTH K MOOWJIM3AIlMK CHJI M DHEPrUH, K BOJEBOMY YCHUJIHIO (K BBIOOPY B CHUTYaIlUH
MOTHBAIIMOHHOTO KOH(JIMKTA) ¥ TIPEOTOJICHUIO IPETISATCTBUI;

- YMEHHUIO CAMOCTOSITEIIBHO OMPEENATH LIEJIA U COCTABIIAITH IUIAHBI, CAMOCTOSATEIIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh YUEOHYIO U BHEYUYEOHYIO (BKIIFOYAsl BHEIIKOJIBHYIO) JAEATEIBHOCTD; UCIIOIB30BaTh BCE BO3MOYKHBIE PECYpPCHI
JUTSL JOCTHDKECHUS 11eJIel; BRIOUPATh YCICITHBIE CTPATETHH B Pa3IMYHBIX CUTYaIHX;

- YMEHHMIO TIPOAYKTUBHO OOIIAThCA U B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOM JEATEIBHOCTH, YUUTHIBATH MTO3UIIUU
apyroro, 3¢ (peKTUBHO pa3pemars KOHOINKTHI.

KomMmyHMKaTHBHBIE pe3yJibTaThbl.

Buinycknux nayuumcs:
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- BCTyIaTh B JUAJIOT;

- Y4aCTBOBATh B KOJUIEKTUBHOM OOCYKJICHUH MPOOIIEM;

- UHTETPUPOBATHCSA B TPYIIY CBEPCTHUKOB M CTPOHUTH MPOJYKTUBHOE B3aUMOJCHCTBHE M COTPYAHHUYECTBO CO
CBEPCTHHKAMHU U B3POCIIBIMU;

- TUTAHUPOBATh y4eOHOE COTPYAHHYECTBO C YUYHTEJIEM W CBEPCTHUKAMU — OMPEICIATh LETu, (PYHKIIMU YIaCTHHKOB,
crocoObl B3aUMOJIEHCTBUS.

Buinycknuk noayuum 603MOMCHOCMb HAYYUMbCAL:

- CTaBUTh BONIPOCH — COTPYAHUYATH B MIOUCKE M cOOpe HHPOpMAIINK;

- pa3pemath KOHPIUKTH — BBISBIATH, HACHTU(UKAIIMN MPOOJIEMbI, HAXOIUTh M OIICHUBATh aJIbTCPHATHBHBIC CITOCOOBI
paspelieHus: KOH(IJIUKTOB,

- NMPUHUMATh PEUICHUS U UX PEau30BaTh;

- YIPABJIATH MMOBEJICHUEM MapTHEPA — KOHTPOJIUPOBATH, KOPPEKTUPOBATH, OIIECHUBATH €TI0 JICHCTBHIA,

- BBIp@)XKaTh CBOM MBICJIH B COOTBETCTBHH C 3aJladaMHU M YCJIIOBUSMH KOMMYHHKAITUH; BJIQJICHHIO MOHOJIOTHYCCKON U
JTUAIOTHYecKoi (GopMaMu pedur B COOTBETCTBHHM C TPaMMaTHYECKUMU W CHUHTAaKCHYECKMMHM HOPMaMHU POJHOTO S3bIKa,
COBPEMEHHBIX CPEJICTB KOMMYHUKAIIUH.

@DopMbI KOHTPOJIS.

NuauBuayanbHas, mapHas, TpynmnoBasi, GpoHTalIbHas: YCTHBIA OMPOC, OWOJIOTMYECKUN JUKTaHT, TECTOBBIE 3a/JaHMs,
KpaTKas CaMOCTOsITelIbHasi paboTa, MUChMEHHAsl MpOBEepoYHasi pabora, paboTa ¢ KapTOUKamH, JabOpaTOPHO-TIPAKTUUYECKAs
paboTa, SKCKypCHs, YCTHBIN 3aueT MO M3yYEHHON TeMe, HETPAAUIIMOHHBIE (POPMBI KOHTPOJS — KPOCCBOPIbI, BUKTOPHUHBI,
1apajpl, TOJIOBOJIOMKH.

10 kaace. [lnan-rpaguk KOHTPOJILHBIX YPOKOB.

| monyroaue | 2 nojyroaue VY4ueOHBIN Tof
YetBepTh
KOJIMYECTBO

DopMBI KOHTPOJIS

JlaGopaTopHas pabota 1 3 2 3 9
ITpoBepounas pabora 1 2 1 4
DKCKypcHst 1 1
IIpakTuyeckas pabora 1 1
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11 kaacc. Ilnan-rpag MK KOHTPOJILHBIX YPOKOB.

YerBepTh 1 monyroaue ‘ 2 nonyroaue ‘ Y4ebnsblil ron
@OopMBI KOHTPOJIA KOJINYECTBO

JlabopaTtopHnast pabota ) 7 12
PazHOypOBHEBBIE TECTHI 2 3 5
DKcKypcHst 1 2 3

Il. COAEP KAHUE YYEBHOI'O IPE/IMETA «BUOJIOTI' US1»

10 kaacc. «buonorus». (3 yaca B Heaeawo, 102 yaca B ron).
Beenenue (1 u)

Mecto kypca «OO01iasi OMOJIOTHSI» B CHUCTEME €CTeCTBEHHO-HAYYHBIX JUCIUIUIMH, a TaKXKe B OMOJIOTHYECKUX HAyKaXx.
Ienu u 3amaum Kypca. 3HaueHHE MpeaMeTa JJisi TOHMMaHUS €IMHCTBA BCETO YKMBOTO M B3aMMO3aBHCHUMOCTU BCEX HacTeH
ouocdepsl 3emau. buosoruss kak Hayka; mpeaMET M METOAbl M3ydeHus B Ouonoruu. OOmias OMOJOTHS — JUCHUILIMHA,
U3y4Yaroliasi OCHOBHbIE 3aKOHOMEPHOCTH BO3HUKHOBEHHS, PA3BUTHUS U MOAAEpKaHUs KU3HU Ha 3emie. OOmias 6uosorus Kaxk
OIMH W3 HWCTOYHUKOB (OPMHUPOBAHUS JAUAIECKTHKO-MATEPUATUCTUUECKOTO MHPOBO33peHusa. OOmednonoruyeckme
3aKOHOMEPHOCTH — OCHOBa PAaIllMOHAIBHOTO TMPUPOJONOIB30BAHUS; COXPAHEHHE OKpY)KAIOMIeH cpelbl; MHTCHCHU(PUKALUU
CEJIbCKOXO3IMCTBEHHOTO MPOU3BOJICTBA M COXpPAHEHUs 3/10pOBbsl denoBeka. CBsi3b OMONOTMYECKUX TUCHUIUIMH C APYTHUMH
HayKaMH (XUMHeH, ¢u3ukoi, reorpadueii, acTpoHoMuen, ucropueid u ap.). Poap Ouonorun B (GpopMHUpOBaHMHM HAyYHBIX
MPEJICTABICHUI O MUPE.

Paznen |. Ilpouncxoxaenne u HaYaJbHbIE 3TANlbl PA3BUTHSA KU3HU Ha 3emuie

I'naBa 1. MHoroo0pa3ue :kuBoTHOro Mupa. OCHOBHbBIE CBOICTBA :KUBO MaTepuH (5 4)

Kuzep kak ¢opma CyIIeCTBOBaHUS MATEPHUH; OMpPENEICHUs MOHITHS <OKU3HBY. JKU3HB M KUBOE BEIIECTBO; KOCHOE H
OMOKOCHOE BeIecTBO Omocdepbl. YPOBHH OpraHu3alliyd >KMBOW MaTEepUH W TPHUHIUIBI MX BBIJACICHUS; MOJICKYISPHBIM,
CyOKJICTOUHBIN, KJICTOYHBIA, TKAHEBBIM M OpPraHHBIA, OPraHU3MCHHBIM, IOMYJSIUOHHO-BHUIOBOH, OWOIIGHOTHYECKHN U
O6uocdepHbIil YpOBHU OPTaHU3AIIAN KUBOTO.

EnuHCTBO XMMHYECKOTO COCTaBa KUBOW MaTEPHUH; OCHOBHBIC TPYMITHl XUMUYECKHUX JIEMEHTOB M MOJICKYJ, 00pa3yroIne
XKHUBOe BemecTBo Omochepnl. Kilerounoe ctpoeHue opraHm3moB, Hacenmsomux 3emiato. OOMmeH BemecTB (MeTaboIM3M) |
caMOperyisiiisg B OHOJIOTMYECKHX CHCTEMax; MOHSATHE O T[OMEOCTa3e KaK YCIOBUU CYHIECTBOBAHUSI JKUBBIX CHCTEM.
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CamoBOCTIpPOM3BEICHNE; HACIEACTBEHHOCTh U N3MEHYMBOCTh KaK OCHOBA CYLIECTBOBAHHUS )KMBOYW MaTEPUU, UX IIPOSIBICHUS Ha
Pa3IUYHBIX YPOBHSX OpraHu3aluu kuBoro. Poct u passutue. PazapaxuMocTs; popMbl M30UpaTENbHON peaKIIMi OPraHu3MOB
Ha BHEILIHUE BO3/AEHCTBUS (O€3yCIIOBHBIE U YCIOBHBIE pe(dIEKChl; TAKCUCHI, TPOMU3Mbl U HACTUM). PUTMUYHOCTH MpolIeCCOB
KU3ZHEJEATEIbHOCTH; OHOJIOTMYECKME PUTMbI KU UX AaJanTHUBHOE 3HauyeHue. JIMCKPEeTHOCTb JKUBOTO BEIIeCTBA H
B3aMMOOTHOIIIEHHE YaCTH U 1IeJIOr0 B OMocucTeMax. DHEPro3aBUCUMOCTD KUBBIX OPraHU3MOB; (POPMbI IOTPEOICHHS SHEPTHUH.

I'naBa 2 Bo3HukHOBeHMe Ku3HU HA 3emJie. (7 1)

Mudonoruueckue npencrasieHus. llpencrapnenuss ApucTtorens, DMNEAOKIA U APYTUX AHTHUHBIX ydeHbIX. [lepBbie
Hay4yHbI€ TOMBITKA OOBSICHEHUS CYIIHOCTH M Tpolecca BO3HUKHOBeHUS ku3HU. Omnbitel @. Penu, B3rmsasl Y. [apses, .
Hunarema; sxcnepumentst JI. [1actepa. Teopun BeunoctH xu3nu I'. Puxtepa u apyrux yuensix (I'. I'enemronsi, I'. Tomcon, C.
Appennyc, II. JlazapeB). MatepuanucTuyeckue MpPEACTABICHUS O BO3HUKHOBEHMM >KM3HM Ha 3emuie. llpeanmochbuiku
BO3HMKHOBEHUSl XU3HM Ha 3eMJjie: KOCMHMYECKHE W IUIaHETapHbIE MPEANOCBUIKM; XUMUYECKHE MPEANOCHUIKA 3BOJIIOLINA
MaTepUM B HaIPaBJICHUM BO3HUKHOBEHMSI OPTaHMYECKHX MOJIEKYJ: MepBHYHAsg atMocdepa M SBOIIONUS XUMHYECKHUX
AJIEMEHTOB, HEOPTAHUYECKUX U OPTaHUYECKUX MOJIEKYJ Ha paHHUX dTarax pa3BUTUSA 3E€MIIU.

CoBpeMeHHBIE MPEACTABICHHS 0 BOSHUKHOBEHHUH *U3HU; B3l O. [ldmrorepa, k. Dmiena. DBOTONNS XUMUYECKUX
AJIEMEHTOB B KOCMHUYECKOM MpocTpaHcTBe. OOpa3oBaHue IUIAHETHBIX cucTeM. [lepBuuHas atmMocdepa 3emMiid U XUMUYECKUE
IPEANOCHIIKH BOSHUKHOBEHUS KU3HU. VICTOYHUKH SHEPIUU U BO3pacT 3eMIIM. Y CIOBHUA CpPeAbl HA IpeBHEN 3emuie; Teopus A.
N. Onapuna, onbitel C. Mumiepa. Xumudeckas sBoroiys. HeOnomorudaeckuii CHHTE3 OpTraHUYECKUX COSTMHEHHUH.

Tepmudeckas reopusi. Teopust ancop6iuu. 3nauenne padot C. dokca u [{x. bepnana. Huzkoremneparypuas teopust K.
Cumonecky u ®. Jlenema. KoarnepBaTHbie Karumm U UX SBOJIONUA. Te€OprUr MPOUCXOXKICHUS MTpoTodronoanmepoB. CBoiicTBa
KOallepBaTOB: PEaKIMK OOMEHa BEIIeCTB, caMoBocrpouspeacHue. I wumore3a mupa PHK. Dpomtorus mpoToOHOHTOB:
dbopMupoBaHUE BHYTPEHHEU CPElibl, MOSBICHUE KATaTIU3aTOPOB OPraHUYECKON MPUPOIBI, IBOJIOLUS SHEPTETUUECKUX CUCTEM
Y MeTa00JM3Ma; BOSHUKHOBEHNE F€HETUYECKOT0 KOAA.

Bo3HukHOBEHHE SHEPreTUYECKUX cucTeM: poib nupodocdara. OOpa3oBaHne MOTUMEPOB; 3HaUECHUE HeCTenU(PUIecKoi
KaTaTUTUIECKON aKTUBHOCTH MOAUNEnTUA0B. COBEPIICHCTBOBAaHUE META0OIMYECKUX peakiuid. Poimp sHEprum COTHEYHOTO
CBETa; BOSHUKHOBEHUE (DOTOCUHTE3A.

HavanpHble »aTanmbl Ouonormyeckoil sBomouuu. IIpokapuorndeckue kieTku. Teopus CUMOMOTEHETHYECKOTO
MPOUCXOKJICHUSI DYKapHOTUYECKOM KJIETKM M €€ JI0Ka3aTelbCTBAa; BO3HUKHOBEHHE (OTOCHMHTE3a, SYKapuoT, MOJOBOTO
MpoIeccCa U MHOTOKJIETOUYHOCTH. Teopuu MpoUCXOKIAECHUSI MHOTOKIIETOUHBIX opranu3moB (3. ['exkens, 1. 1. Meunukos, A. B.
NBaHoB).
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Pazgean II. Yuenue o Kierke
I'naBa 3. Xumuueckasi opranuzanus kiaeTku (13 u)

DIEeMEHTHBIM COCTaB >KUBOTO BellecTBa Ouocdepsl. PacripocTpaHEHHOCTh 3JEMEHTOB, UX BKJIaJ B 00pa3oBaHUE >KUBOM
MaTepuud U OOBEKTOB HEKUBOUM MPUPOJbI. MaKpOdIeMEHThI, MUKPO3JIEMEHTBI, UX BKJIAJ B 00Opa30BaHHE HEOPraHUYECKUX U
OpraHMYeCKUX MOJIEKYII )KMBOTr0 BemiecTBa. Heopranndeckre MOJIEKyIbl )KMBOrO BellecTBa. Bosa, ee XuMu4eckue CBOMCTBA U
OuoJioruvecKas pojb: paCTBOPUTEINb THAPODUIBHBIX MOJIEKYJ, Cpea MPOTEKaHUsI OMOXUMHUYECKUX MpeBpalleHuii. Poib BOJbI
B KOMINapPTMEHTAIM3AIMNA U MEXKMOJIEKYIISIPHBIX B3aUMOICHCTBUAX, TEIIOpEryaanus u ap. Coau HEOPraHMYECKUX KUCIOT, UX
BKJIaJl B OOecreyeHue TMpOIEeCCOB KU3HEACATEILHOCTH U TOJJep)KaHhe TomeocTa3a. Pojib KaTHOHOB W aHUOHOB B
o0ecrnieueHru MPOIEeCCOB KU3HEAEATeIbHOCTU. OCMOC U OCMOTHYECKOE JIaBJICHUE; OCMOTHYECKOE MOCTYIUICHHE MOJIEKYJ B
KJIeTKy. bydepHbie cCTEMBI KJIETKH U OpraHu3Ma.

Opranuveckue MoJieKysbl. buonmorudeckue mnonumepbl — Oenku. CTpyKTypHasi opraHu3aius MOJIeKys Oerka:
NepBUYHAs, BAPUAHTHl BTOPUYHON, TPETUYHAS ¥ YETBEPTUYHAS; XUMUUECKHE CBS3H, UX ynaeprkupatomiue; Gonaunr. CBoicTBa
OCJIKOB: BOJIOPACTBOPUMOCTH, TEPMOJAOUIBLHOCTh, IIOBEPXHOCTHBIM 3apsij W Jpyrue; jaeHaTypauus (oOpatumass u
HeoOpaTumasi), peHarypaiusi — OHOJIOTMYECKHIl CMBICI M TpakThyeckoe 3HaueHne. DYHKIMU OENKOBBIX MOJEKYII.
buonornyeckue katanuzaTopel — O€JKM, HUX KiIaccuuUKalMs, CBONCTBA M poJib B 00ECHEUYEHUHU MPOIECCOB
KU3HENeATeIbHOCTH. PerynstopHas u MHPOPMAlMOHHO-KOMMYHHUKATUBHAA POJb OEJIKOB; TPAHCIIOPTHBIE U JBUTATEIbHBIC
OeJIKM; aHTHUTENA.

VYTrneBoasl B JKU3HU PACTEHUM, KUBOTHBIX, TPUOOB U MHUKPOOPTraHU3MOB. CTPYKTYypHO-()YHKIIMOHATbHBIE OCOOEHHOCTH
OpraHu3alud MOHO- U aucaxapusoB. CTpoeHue u Ouosoruueckas poib OMOMOIMMEPOB — IMOJIUCAXAPHUIOB.

XKupsl — OCHOBHOH CTPYKTYpHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH U UCTOYHUK dHEpruu. OCoOEHHOCTH CTPOCHHS
KUPOB U JIUIOUJIOB, JISKAIME B OCHOBE X (DYHKIIMOHATHHONW aKTUBHOCTH HAa YPOBHE KJIETKH U I[EJIOCTHOTO OpraHU3Ma.

Hyxnennossie kuciotrel. JJHK — Monekynsl HacaeICTBEHHOCTH; HMCTOPHS M3YYECHHUS. YPOBHH CTPYKTYPHOM
OpraHu3alliy; CTPYKTypa MOJWHYKJICOTHIHBIX IIeTeil, MPaBWJIO KOMIUIEMEHTapHOCTH — TmpaBwio Yapradda, apoitHas
ciupanb ([Ix. Yorcon m @. Kpuk); 6monornueckas ponbp JHK. I'enernueckuit xkoa, cBoicTBa koma. ['€H: CTpyKTypa H
¢bynkiuu; rteHsl, koaupytomme PHK, wmoOunbpHBIe TeHeTHueckue »diaeMeHThl. [enom; rteHom denoBeka. PHK:
nH(OPMAITMOHHBIE, TPAHCIOPTHBIE, PHOOCOMaNbHBIC, KaTAIUTHYECKHe W perynstopable. Pemymmmkamus JIHK, mepemaua
HAaCIIEICTBEHHOU HH(POPMAIIUK U3 TTOKOJIEHHUS B TOKOJICHUE.

JlabopamopHnule u npakmuueckue pabomol
OO6Hapy:xeHue 0eNKOB, YTrIEBOJ0B, TUIUIOB C TOMOIIbIO KAYECTBEHHBIX PEAKIIHi
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DepMEHTATUBHOE PACLICIUICHUE MTEPOKCUIA BOJOPOJA B PACTUTEIbHBIX U JKUBOTHBIX KIIETKAX

I'naBa 4. Peanm3zauus HacaeacTBeHHOUM uHGopmanuu. Meradonusm. (8 1)

COBOKYIMHOCTh peakinii OMOJIOTUYECKOr0 CHUHTE3a — IUIACTHYECKUM OOMEH, Win aHaboiau3M. Perynsius akTUBHOCTH
T€HOB IPOKApPHUOT; OMEPOH: OINEpPOHbl HHAYNHOENIbHBIE U pernpecudenbHble. Peryisuus akTUBHOCTH TEHOB JYKapHOT.
CtpykTypHasi 4acTh reHa. PerynstopHas 4acTh reHa: MPOMOTOPBI, SHXAHCEPhl U HUHCYIATOpbI. llepenaya HaciaeaCcTBEHHOU
nH(Op MaluK U3 A/1pa B MUTOILIA3MY; TPAHCKPUIILIHS, TpaHCKpuniuoHHbie Gaktopsl. CTpykTypa JJHK -cBs3pIBatOmMX 6€IKOB.
[Tponieccunr PHK; crinalicuHr, anbTepHATUBHBIN CIUIACHUHT, OMOJIOTMYECKUNA CMBICT M 3HaueHue. MexaHu3M oOecTeueHUs
CUHTE3a OeJiKa; TPaHCIAIHUS; €€ CYIIHOCTh U MeXaHu3M, ctrabuibHocTh UPHK 1 KOHTpOJIB 3KCIIpeccuu reHoB.

Karanutnueckuii xapaktep peakuuii oOMeHa BermiecTB. Peanmzamusi HaciiencTBeHHOM WHQOpMamnuu: OUOIOTHYECKHUIN
cUHTE3 OCJIKOB U APYTUX OPraHUYECKUX MOJIEKYJ B KJIETKE.

OHepreTuueckuii oOmeH; cTpyktypa W GyHknuu AT®. Drtanel sHeEpreTnyeckoro obOmeHa. ABTOTPOGHBIA U
reTepoTpodHbI TUIIEI 0OMeHa. AHa’poOHOE M a’pOOHOE pacIIeIyIeHUe OpraHuYecKuX Mosiekyn. [loaroToBUTENbHBIN ATall,
pOJIb JTU30COM; HemnoiaHoe (OeckucimoposHoe) pacuierieHue. [lonHoe KHUCIOpOoIHOE OKHCIICHHUE; JIOKaau3alus MPOIEecCOB B
MUTOXOHApUAX. CONpsHKEHUE PACHICIJICHUS! TJIIOKO3bl B KJIETKE ¢ pacnagoM u cuHTte3oM AT®. KommapTmeHTanuzamus
IpoIecCOB MeTaboau3Ma U Jokanuzanus crnenuduueckux (GpepMeHToB B MeMOpaHax ONpENeNCHHBIX KIETOYHBIX CTPYKTYP.
ITonaTHE O romMeocrase; NPUHLMIBI HEPBHOM M SHIOKPUHHOW PETYISLMHU IPOLECCOB IPEBPAILLICHUS BELIECTB U DHEPIUU B
KJIETKE.

dorocuHTe3; cBeTOBas (paza U OCOOCHHOCTH OpraHU3allMy TUJIAKOUAOB T'paH, SHEpreTuyeckas IeHHOCTh. TeMHoBas (asa
doTocuHTE3a, MpoLeCcChl, B HEM MpOTEKaIoNIe, UCIOJIb30BaHUE PHEPrUuH. THIBI (POTOCMHTE3a U MCTOUYHUKH BOJOpOA IS
o0pa30BaHus OPraHUYECKUX MOJIEKYJ; PeaKlud CBETOBOM M TEeMHOBOM (pa3el poTocuHTE3a. XEMOCHHTES.

IIpaxmuueckas paboma:
Pemienre 3reMeHTapHbBIX 33/1a4 110 MOJIEKYJISIPHON OMOJIOTHH

I'maBa 5. Ctpoenne u pynkuumn kjaerok (16 1)

[Ipenmer u 3agaun MUTONOTHU. METOBI M3yYEeHUS KICTKU: CBETOBAs M DJIEKTPOHHAS MUKPOCKOMUS; OMOXUMHUYECKHUE U
MMMYHOJIOTUYECKHE METO/bl. J[Ba THMA KIETOYHON OpraHU3alMU: NIPOKAPUOTHUYECKUE U dyKapHOTHUYECKUE KIeTKU. CTpoeHue
[IUTOIUIa3Mbl OaKTepUATBLHON KIIETKW;, JIOKamu3amus (EPMEHTHBIX CHCTEM W OpTaHHW3alus MeTadoim3Ma y TPOKApHOT.
I'enetnuecknii  ammapat  OakTepuid; OCOOCHHOCTHM  peaim3alii  HaciencTBeHHoW  wmHpopManuu. OcoOeHHOCTH
KU3HENEATEILHOCTH OaKkTepuid: aBTOTpoHBIE M TeTepoTpodHBIE OaKkTepuu; a’poOHBIE W aHAIPOOHBIE MUKPOOPTAHU3MBI.
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Cnopoobpa3oBaHue 1 ero OMOJOrnYecKkoe 3HaueHue. Pa3MHOXKEHHUE; MOJI0BOM npouecc y Obakrepuil; pekomOuHanuu. Mecto u
POJIb MPOKAPHUOT B OMOLIEHO3aX.

[uTomnasma 3yKapuOTHYECKOW KIeTKH. MeMOpaHHBbI NPUHLUI OpraHU3alUMd KIETOK; CTpPOeHHE OHOJIOrHYecKOi
MeMOpanbl, MOp¢ooruueckue U (PyHKIMOHATIBLHBIE OCOOCHHOCTH MEMOpaH pa3IMYHBIX KJIETOYHBIX CTPYKTyp. OpraHeibl
LUTOIUIA3Mbl, UX CTpYKTypa U QyHkuuu. HapyxHas nuromnazmartudeckas MeMOpaHa, 3HJOIUIa3MaTUYecKas CeTh, anmmapar
['onbmaxu, AM30COMBI; MEXAHU3M BHYTPHUKJIETOYHOrO MNHILEBAPEHUA. MUTOXOHAPUU — DHEPreTHUECKHE CTAHLHMU KIIETKH;
MEXaHM3Mbl KJIETOYHOrO JbIXaHus. PubGocoMbl M uX ydacTue B mporeccax TpaHchsiuu. Kierounsit nentp. Opranouabl
JIBUKEHUS: KTYTUKH U pecHUYkH. Llutockener. CrnenuanbHble OpaHOWbI LIMTOIUIA3MBI: COKPATUTEIbHBIE BAKYOJIW M JIp.
B3aumoneiicTBue opranou10B B 00€CIeueHrur MpoLeccoB MeTadoIn3ma.

KierouHoe siipo — LEHTp YIpaBIEHUS KUZHEAEITEIbHOCTHIO KIIeTKH. CTPYKTYphI KIIETOUHOTO AJipa: siAepHas 000JI0UKa,
XpoMaTuH (TeTepoXpoMaTHH U JSyXpOMaTHH), sApbimko. Kapuomnasma; XUMUYECKMH COCTaB M 3HAYCHUE IS
KU3HenesaTeabHocTH siapa. JuddepeHmanbias akTUBHOCTh T€HOB; JYyXpPOMAaTHH. XpoMocombl. CTpyKTypa XpOMOCOM B
pa3IUYHbIE MEPUOAbl JKM3HEHHOTO LHKJIA KIETKU;, KapUOTHI, MOHSITHE O TOMOJOTHYHBIX XpoMocomax. JUMmIouaHblii u
raruiouAHBIA HAOOPhI XPOMOCOM.

Knerku B MHOrokieroyHoM opranusme. llonarue o nuddepeHnrpoBke KIETOK MHOTOKIETOYHOIO OpraHu3Ma.
Ku3HeHHBIH UK KJIETOK. TKaHU OpraHu3Ma C pa3HOM CKOPOCTHIO KJIETOYHOTO OOHOBIICHUS: OOHOBIIAIONIMECS, PACTYIIHNE U
ctabunbHble. PasMHOXeHUE KIeTOK. MUTOTHYECKH IMKI: WHTepdaza — TMepUo] TMOATOTOBKUA KIETKH K JEJICHHUIO,
penyrmkanus JJTHK; muto3, ¢a3sl MUTOTHYECKOTO JeleHUs U MpeoOpa3oBaHusl XpOMOCOM B HUX. MexaHu3M o0pa3oBaHus
BEpEeTeHA JENICHUSI W PACXOXKICHUS JIOYEPHHX XpoMocoM B aHadaze. buonormyeckuii cMmpici MHUTO3a. buomornueckoe
3HaueHHWE MHUTO3a (OECTosIoe pa3MHOKEHHE, POCT, BOCTIOJHEHUE KIETOYHBIX MOTEPHh B (DU3MOJOTUYECKUX U MATOJIOTHUECKUX
yCIIOBUSX). Perynsiuus >KW3HEHHOTO LMKJIA KJIETKHM MHOTOKIJIETOYHOTO opraHu3Ma. @akTopel pocTa. 3anporpaMMUpOBaHHAS

KJIETOYHasl THOelb — amomnTo3; peryisnus anonrtosa. [lonstue o perenepauuu. HapymieHus MHTEHCHUBHOCTH KJIETOYHOIO
pPa3MHOXEHUS U 3a00JIeBaHMSI Y€IOBEKA U KUBOTHBIX: TPOPUUECKUE S3BBI, TOOPOKAYECTBEHHBIE U 3JI0KAUECTBEHHBIE OMYXOJIH
U Jp.

Oco00EHHOCTH CTPOEHUS PACTUTEIBHBIX KJIETOK; BAKYOJIU U TUIACTHU/IBI. BUBI MIACTHI; MX CTPYKTYpa U (PYHKIIMOHAITHHBIE
ocobennoctu. Kierounas crenka. OcOOEHHOCTH CTPOEHHUS KIIETOK TpuOOB. BKitoueHwms, 3HAUCHHE W POJb B METabOIM3ME
KJIETOK.
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Knerounas Teopus ctpoenus: opranu3MoB. McTopus pa3Butus kiaetounout Teopun; padbotsl M.I1Ineitnena, T. [lIBanHa, P.
bpoyna, P. BupxoBa u apyrux ydeHbIX. OCHOBHBIE IOJIOKEHHUS KJIETOYHOW TEOPHUM; COBPEMEHHOE COCTOSIHUE KJIETOYHOU
TEOPUU CTPOCHUS OPTaHU3MOB. 3HAYEHUE KJIETOUYHON TEOPUH AJIsl Pa3BUTHs OMOJIOTHUH.

Bupycbl — BHYTPHUKJIETOYHBIE MApa3uThl HA T'€HETHYECKOM YpOBHE. OTKpBITHE BUPYCOB, MEXAHU3M B3aUMOJECHCTBHUS
BUpYyCa U KIETKH, MHOEKIUMOHHBIA mpouecc. BepTUKalbHBIA M TOPU3OHTANBHBIA THUN TNEpenadyd BUPYCOB. 3abojeBaHUs
KUBOTHBIX U PAaCTEHUH, BBI3bIBAEMbIE BUpycaMu. BupycHble 3a00jeBaHus, BCTPEYAIOLIUECS Y YE€JIOBEKa; TPUII, T'elaTHT,
CIIN/J. bakrepuodaru. [Ipoucxoxaenue BUpycoB. Mepsl NpoPUIAKTUKN pacIpOCTPAHEHUSI BUPYCHBIX 3a00J1€BaHUM.

JlabopamopHnvle u npakmuueckue pabomol
N3yueHne miazMonmn3a U JIeria3Moiin3a B KJIETKaX KOKHUIbI JTyKa
N3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparax.
N3ydeHne pacTUTENBHON U )KMBOTHOM KJIETKH MOJI MUKPOCKOIIOM.
HaGmronenue 3a ABMKEHUEM IIUTOIIA3Mbl B PACTUTEIBHON KIIETKaX
Pasznen |ll. Pa3mHokeHue u pa3BuTHE OPraHNU3MOB

I'naBa 6. Pa3mHo:xXeHHe OPraHu3MoB (7 4)

®opmbl 0ecronoro pa3MHOXKEHHUS: MUTOTHYECKOE JIeJIEHHNE KIETOK OJIHOKJIETOYHBIX; CIOPOOOpa3oBaHue, TOYKOBAHHUE Y
OJIHOKJIETOYHBIX U MHOTIOKJIETOYHBIX OPraHU3MOB; BEI€TATUBHOE PA3MHOKEHUE. BHOJIOTMYECKUN CMBICI U DBOJIOLMOHHOE
3HauYeHHEe OECIOJIOT0 Pa3MHOKEHHUS.

[lonoBoe pa3MHOXKEHUE PACTEHUHN U KUBOTHBIX; OMosiornueckuii cMbicil. ['amerorenes. [leproibl 06pa3oBaHusl MOJIOBBIX
KJIETOK: pa3sMHoOkeHue u poct. Ilepuos co3peBanus (meio3); npodasa-1 u mporeccsl, B He MPOUCXOSIINE: KOHbIOTAIIHS,
KPOCCHHTOBEp. MeXaHn3M, FTeHeTUYECKUE TTOCIIESACTBHUS M OMOJIOTHYECKUN CMBICI KPOCCUHTOBEpa. bronornueckoe 3HaueHue u
OumoJIoruvaecKuii cMbIc Metosa. [lepruoa hopMupoBaHUS MOJOBBIX KIETOK; CYITHOCTh M 0COOCHHOCTH TeueHus. OcoOeHHOCTH
cuepMaToreHe3a M oBoreHe3a. OceMeHEHHE M OIUIOJIOTBOpeHHE. MOHO- U MOJIUCIIEPMHsI; OMOJIOTUYECKOE 3HAYEHHE.
HapysxHoe u BHyTpeHHee omioaoTBopeHue. [lapreHorene3. OBOIIOLMOHHOE 3HAYEHUE TIOJIOBOTO Pa3MHOKEHHS.

I'naBa 7. UnauBuayajJbHOe pa3BUTHE OPTraHu3MOB (oHTOTreHe3) (19 u)

«Hcropus pa3Butus KuBOTHEIX» K. M. bapa u ydeHne 0 3apoIbIIIeBbIX JIUCTKAX. DBOIIOIMOHHAS SMOPHOIIOTHS; paOOTHI
A. O. Kosanesckoro, . . MeunukoBa u A. H. CeBepuoBa. CoBpeMeHHbIE MPEACTABICHUS O 3apOJBIIIEBBIX JUCTKAX.
[TpyHIMIBI pa3BUTHS OECIO3BOHOYHBIX U IO3BOHOYHBIX KUBOTHBIX.

Tunsl AWLEKIETOK; NOJISPHOCTh, PACHpPENEICHUE KEJITKAa M TeHETHUYECKUX AeTepMHHAHT. OOO0JIOUKM SHLa; aKTHUBALUs

OIJIOJOTBOPEHHBIX SMIIEKIETOK K pa3BUTHIO. OCHOBHBIE 3aKOHOMEPHOCTU IpOOJIEHUS; TOTHIIOTEHTHOCTh OJIACTOMEPOB;
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o0pa3oBaHuE OJTHOCIOMHOTO 3apoJiblilia — OnacTynbl. ['acTpysasuus; 3aKOHOMEPHOCTH 00pa30BaHMs JBYCIOWHOIO 3apobliia
— TacTpyJibl. 3apOJbIIIEBbIC JIUCTKU U UX JajbHeiIas qudpepeHpoBKa; rOMOJIOTHs 3apOAbIIIEBbIX JIUCTKOB. [lepBUYHBII
opraHoreHe3 (HeWpyssuus) U JaibHeimas auddepeHurupoBKa TKaHEHW, OpraHoB W cucteM. Perymsuus 3MOpPHOHAIBHOTO
pa3BUTHS; JETEPMHUHALMS U SMOpPUOHANbHAS MHAYKUUA. |'€HeTHYeCKnuii KOHTPOJIb pa3BUTUA. Pojab HEPBHOM U 3HIOKPUHHOM
CUCTEM B 00€CTIeYeHUH HIMOPHUOHATBHOIO PAa3BUTHSI OPraHU3MOB.

3aKOHOMEPHOCTH NOCTAIMOPUOHANIBHOTO Nepuoia pa3BuTus. [Ipsimoe pa3BuTHe; NOpENPOAYKTUBHBIN, pENPOIYKTUBHBINA U
NOCTPENpPOYKTUBHBIN Neproibl. Henpsmoe pa3BuTHe; NOJHBIN 1 HENOJIHBIN MeTamopdo3. bruonornyeckuii cMbICT pa3BUTHS €
metamopdozomM. Ctaanu NOCTIMOPHOHATIBLHOTO Pa3BUTHS MIPU HEMPSIMOM Pa3BUTUHU (JIMUMHKA, KyKOJKa, iMMaro). CTapeHue u
CMEPTh; OUOJIOTUS TPOJOJIKUTETBHOCTH KU3HH.

CxonctBo 3apojpliieid U 3MOpuoHaNbHAsA AWBepreHuus npusHakoB (3akoH K. bopa). buorenernueckuit 3axon (O.
I'ekkens 1 K. Mromnep). Pa6oter akagemuka A. H. CesepuoBa 006 3MOpHOHAIBbHONW W3MEHYMBOCTH (M3MEHYHMBOCTH BCEX
CTaJMii OHTOreHEe3a; KOHCEPBATHMBHOCTh PAHHUX CTaauil 3MOPHUOHAIBHOTO pa3BUTHS; BO3HUKHOBEHHME HM3MEHEHHMH Kak
npeoOpa3zoBaHUil CTaAMi PA3BUTHS U MOJTHOE BBINAIEHUE MTPEAKOBBIX TPU3HAKOB).

Ponb QaktopoB okpyxatouieil cpeabl B SMOPHOHAIBHOM M MOCTAIMOpPHUOHAIBHOM pa3BUTHHU opraHuszMa. Kpuruueckue
IIEpUOAbI pa3BUTUA. BiusHUEe U3MEHEHUM roMeocTa3a OpraHu3Ma MaTepu U IUIOJA B pe3yJIbTaTe BO3JIEUCTBUS TOKCUYECKUX
BEIIECTB (Ta0a4HOTO JbIMa, AJIKOrOJis, HAPKOTUKOB MU T. J.) Ha XOJ 3MOPHOHAIBHOTO M MOCTIMOPHOHAIBHOIO MEPHUOIOB
pa3BUTHS (BpPOXKICHHBIC YPOJICTBA).

[lonaTHe O pereHepanuy; BHYTPUKIIETOYHAs, KJIETOYHAs, TKaHEBas W OpraHHas pereHepauus. dusnonmorudeckas M
penapatuBHasi pereHepaius. IBOIIOIUS CIIOCOOHOCTH K PereHepaIuy y MO3BOHOYHBIX KUBOTHBIX.

JlabopamopHule u npakmuueckue pabomul
HaGmronenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIpenaparax.
BrIsiBIIeHME TPU3HAKOB CXOACTBA 3apOBIIICH YEJIOBEKA U IPYTUX MIIEKONMTAIOIINX KAK JOKa3aTEIbCTBO X POACTBA.

Pa3ges IV. OcHOBBI FeHETHKH H CeJIeKIUHU

I'naBa 8. OcHOBHBbIE MOHATHUS FeHETUKH (2 4)

IIpencraBieHnss OpeBHUX O POACTBE M XapakTepe Iepeladyd IIPU3HAKOB W3 IIOKOJEHHs B IIOKOJIEHHME. B3rmsamel
CPEIHEBEKOBBIX YYEHBIX Ha IMPOILECCHl HACJIENOBaHHUS Mpu3HakoB. Mcropust pa3BuTvs reHeTUKH. OCHOBHBIE IOHSATHUSA
reHeTuku. [Ipu3Haku W CBOWMCTBA; TEHBI, AJUICJIBHBIC T'€HBbl. | OMO3UIOTHBIE M TE€TEPO3UIOTHBIE OPraHM3Mbl. ['eHoTHII U
dbenoTun opranuzma; reHo(HoH.

I'naBa 9. 3akoHoMepHOCTH HacJiel0OBaHUSA NPU3HAKOB (12 4)

24



MeTtobl U3y4eHUs] HACIEICTBEHHOCTH M M3MEHYMBOCTH. Uucras quHUSA: mopoaa, copT. [I[puHUMIBI U XapaKTEepUCTHUKA
rubpunonoruueckoro merona I'. Mennens. J[pyrue reHeTuueckue METO/bl: IUTOTCHETUYECKUHN, T€HEAIOTHYECKHUI, METO b
uccinenonanus JJHK.

3aKOHOMEPHOCTH HaclieJOBaHUs IPU3HAKOB, BbIsBIeHHBIE I'. Menaenem. MonoruOpunnoe ckpeuuBanue. [lepBoiil 3akoH
Menpaenss — 3aKkOH JOMUHUPOBaHUA. [I0HOE M HEMOJHOE AOMHUHUPOBAHUE; MHOMXKECTBEHHBIM ajjienu3M. BTopou 3akoH
MeHnens — 3aKOH pacHIeIUIeHUs. 3aKOH YHUCTOTHI TaMeT U €ro IUTOJOTUYEeCKOe OO0OCHOBaHHE. AHAIM3UPYIOIIEE
ckpemuBaHue. JuruOpugHoe u MOMUTHOPUIHOE CKpEIIMBaHME, TPETUM 3akOoH MeHnenss — 3aKOH HE3aBUCHUMOIO
KOMOWHHUPOBAHMUS.

XpoMOCOMHasi TEOpHUsl HACIEACTBEHHOCTH. [ pynbl cueruieHrs reHoB. CUeIIeHHOE HACIeI0BaHUE TPU3HAKOB. 3aKoH T.
Moprana. [loyiHOE ¥ HETTOJTHOE CUEIUIEHUE TEHOB; PACCTOSTHUE MEXKY T€HAMH; TEHETUUECKUE KAPThl XPOMOCOM.

['eneTnueckoe omnpenencHUe I0Ja; TOMOTAMETHBIM M TETEPOraMeTHbIM TMoJI. ['eHeThueckas CTPYKTypa ITOJOBBIX
xpomocoMm. HacnenoBanue mNpHU3HAKOB, CHEIUIEHHBIX C MOJOM. ['€HETHYeCKHE KapThl XPOMOCOM 4YeJIOBEKa. XapakTrep
HACJIEJIOBAaHUS TPU3HAKOB y dYeJioBeKa. ['€HHbIE W XPOMOCOMHBIC aHOMAJMH YeJOBEKa M BBI3bIBAEMbIC MMM 3a00JICeBaHUSI.
Mepsb! npoHITaKTUKN HACIIEACTBEHHBIX 3a00JI€BaHHI YeTOBEKa.

I'eHoTn Kak 1eJOCTHAas cucTeMa. B3auMmoaeicTBHE aiUIENbHBIX (JIOMHUHUPOBAHUE, HEMOJHOE JIOMUHHPOBAHMUE,
KOJOMHHHMPOBAHHWE U CBEPXIOMHUHHPOBAHHE) U HEAUIEIbHBIX (KOMIUIEMEHTApPHOCTh, JIKCTa3 M IOJUMEpPUs) TEHOB B
onpenesieHnH npu3HakoB. [lneiioTponusa. DKCpecCUBHOCTh U MTEHETPAHHOCTh I'€HA.

JlabopamopHvlie u npakmuueckue pabomul:
CocraBiieHlE TIPOCTEUIINX CXEM CKPEIINBAHMS.
Pemienue anmeMeHTapHbIX TEHETUYECKHUX 3a1a4.
CocraBiieHHE U aHAJU3 POAOCIOBHBIX YEIOBEKA

I'naBa 10. 3akoHOMepHOCTH U3MEHYUBOCTH. (6 4)

OcHoBHBIE (OpMBI U3MEHYUBOCTHU. ['eHOTHIHMUECKass W3MEHYMBOCTh. MyTtanuu. ['€HHBIE, XPOMOCOMHBIC M TE€HOMHbBIC
MyTtauuu. CBoiCcTBa MyTalMii; COMAaTUYECKHE W TEeHepaThBHble MyTauuu. HelrpanbHble myTtanuu. [lomyneranbHble H
neTanbHble MyTanuu. [IpyumHBI U YacTOTa MyTalMii; MyTareHHble (HaKTOPBL. DBOIIOIUMOHHAS POJb MYyTallMi; 3HAUYCHHE
MyTaIMil 711 TPAKTUKH CEIBCKOTO XO3AWCTBa M OMOTeXHONOTMU. MyTtareHHbie (pakTtopbl. KomOMHATHBHAS M3MEHYHUBOCTb.
YPOBHH BO3HHKHOBEHUS PAa3IMYHBIX KOMOWHAIWN TEHOB M UX POJIb B CO3JaHUM T'€HETHYECKOTO pa3sHOOOpaswsi B Mpeaenax
BHUJIa (KPOCCUHIOBEp, HE3aBUCHUMOE PACXO0KJACHUE TOMOJOTHMYHBIX XPOMOCOM B MEPBOM U JOUYEPHHUX XPOMOCOM BO BTOPOM
JIeJICHUH Mei03a, OIJI00TBOPEHNUE). DBOTIOIMOHHOE 3HAYCHHNE KOMOMHATUBHOW U3MEHYUBOCTH.
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deHoTUNIUYECKAS], I MOAU(PUKALMOHHASA, U3MEHYUBOCTb. PONIb yCIIOBUI BHEIIHEN cpeibl B Pa3BUTUU U MPOSIBICHUU
MPU3HAKOB U CBOMCTB. CBOWCTBA MOJU(DUKALNI: ONIPENETEHHOCTh YCIOBUSIMHU CPE/Ibl, HAPABIEHHOCTh, TPYNIIOBON XapakTep,
HeHacaenayeMocTb. (CTaTUCTUYECKHME 3aKOHOMEPHOCTH MOJIU(DHUKAIMOHHOW HM3MEHYMBOCTH;, BApUALIMOHHBIA DA H
BapualMoHHas KpuBas. HopMa peakunu; 3aBUCUMOCTb OT F'€HOTHUIIA. Y IPABICHUE JOMUHUPOBAHUEM.

JlabopamopHvie pabomul:
N3ydyenne namMeHunBoCcTH. IlocTpoeHre BaprarmoOHHOIO psifia ¥ BApUallMOHHOM KPUBOM.

I'naBa 11 OcHoBbI cesteknuu (3 1)

Coznanue mopoj *KUBOTHBIX U COPTOB pacTeHuil. PazHooOpaszue M MpOAYKTUBHOCThH KYJIbTYPHBIX pacTeHuil. LleHTpsl
IPOUCXOXKIEHUS U MHOT000pa3ust KyJbTYPHBIX pacTeHUN. 3aKOH TOMOJIOTMUECKHUX PSAI0B B HACJIEICTBEHHON N3MEHUYHUBOCTH.

MeTonbl ceNneKIMu PACTeHH U KUBOTHBIX: OTOOp M rubpuausainus; ¢GopMmbl 0TOOpa (MHAMBUIYAIBHBIA M MaCCOBBI).
OtnanenHas rubpuau3aiys; sipieHue rereposuca. VIckycCcTBEHHbBIN MyTareHes.

Cenexkuuss MUKpOOPraHU3MOB. BHOTEXHOIOTHS U TeHeTnYecKast HHKeHepHsi. Cenekuyss MUKpOOPraH U3MOB ISl UILEBOM
IPOMBIIJIEHHOCTH; TIOJy4Y€HHE JIEKAPCTBEHHBIX MPENnapaToB, OUOJIOTMUYECKUX PETYISTOPOB, aMUHOKHUCIIOT.

JIOCTVM)KEHUST U OCHOBHBIE HAIPaBJICHUS COBPEMEHHOM CEJIEKIIMU. Y CIIeXU TPAAULMOHHOW cenekunu. KiloHupoBaHue;
TepaneBTHUYeCKoe KioHHpoBaHue. JenuddepeHunanus coMaTHUECKUX SAEp B PEKOHCTPYUPOBAHHBIX KieTKax. KieTouHble
TEXHOJIOTMU. ['eHeTnueckass WH)XEHEpUs. 3HAUEHUE CEJIEKUHMH I Pa3BUTUA CEJIbCKOXO35MCTBEHHOIO IPOM3BOJICTBA,
MEIUIMTHCKON, MUKPOOUOJIOTMYECKON U IPYTUX OTpaciiel MPOMBIIILIEHHOCTH.

Pe3epBHOe Bpemsi — 24.

Hcnonb3yroTcst i MPOBENCHUS YPOKOB OOOOIIEHHUS, 3aKPEIJICHUSI 3HAHUW U OCYIIECTBIECHUS MTOTOBOTO KOHTPOJIS
3HAHUMU.

11 knacc. «buoaorus». (3 yaca B Hexeso, 102 yaca B ron).
Pa3jnen 1. Yuenne 00 3BoJIIOIIUM OPraHn4eckoro mupa (50 u).
I'naBa 1. 3akoHOMepHOCTH Pa3BUTHA KUBOI MPHUPOABbI. JBOJIONUOHHOE YueHue (20 yacoB)
Hcropust mpeacrtaBieHui 0 pa3BUTHHM >KU3HU Ha 3emie. PazButre Onosnoruu B 10AapBUHOBCKUHN nepuo. ['ocrnoacTBo
B HayKe MpEeJCTaBICeHUN 00 «M3HAYalIbHOM 1€1€CO00Pa3HOCTH» U HEU3MEHHOCTH XKUBOM mpupoabl. Padotsl K. JIunues mo
CUCTEMATHKE PAacTEHUW M >KUBOTHBIX; MPUHLMNBI JuHHEeeBcKou cuctemaTtuku. Tpynsl K. KroBee u K. ne Cent-Unepa.
OpomonmonHas Tteopust K. b. Jlamapka. I[lepBbie pycckue 3BOMOLMOHUCTHI. [Ipennochuiku BO3HUKHOBEHUs yueHus Y.
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Hapsuna. JlocTrxkeHus: B 00J1aCTU €CTECTBEHHBIX HAYK, SKCHEAUIMOHHBIN Matepuan Y. JlapBuna. DBomtounoHHas teopus Y.
HapBuna. Yuenue Y. [lapBuHa 00 uckycctBeHHOM oTOope. Yuenuwe Y. JlapBuHa o ecrtecTBeHHOM otTOope. Bumg —
AIIeMEHTapHas 3BOJIIOLIMOHHAA eAuHuIa. Beceobmas nHauBryanbHas U3MEHUYMBOCTh M M30BITOYHAS YUCIEHHOCTh MMOTOMCTBA.
Bboprba 3a cymiecTBoBaHHE M €CTECTBEHHbIH OTOOp. COBpEMEHHBIE MPEACTABICHUS O MEXaHU3MaX M 3aKOHOMEPHOCTSX
sBONMIOLIMM.  MukposBomronus. ['eHeTMka W 3BOJIIONMOHHAS TEOpHUsS. OBOJIOIMMOHHAA ponb MyTtanuil. llomymsamms —
AJIEeMEHTapHas 3BOJIIOIMOHHAA eauHuna. ['enodona mnomymsiiuid. VMneanbHple U pealibHble MOMYJSUIUU (3aKOH Xapa vU—
BaiinOepra). I'enermueckue mnpouecchl B nomyisuusix. Pe3epB HaciaeACTBEHHOM H3MEHUYMBOCTH Tomyisiuuid. dopmbl
ecTecTBeHHOro oTdopa. IlpucrnocobieHHOCTh OpraHu3MOB K cpejie 00UTaHUs KaK pe3yJbTaT JEeHCTBUS €CTECTBEHHOI0 0TOOpa.
MuxkposBosonusi. CoBpemenHble npeactasieHuss o BugooopazoBanuu (C. C. Yersepukos, U. U. llImansraysen). Ilytu u
CKOPOCTh BHJI000pa30oBaHusi; reorpauyeckoe M HKOJIOTHYECKOe BHA000pa3oBaHME. DBONIOIMOHHAS POJIb MOAUGDUKAIUN;
¢duznonoruyeckue aganTauu. TeMIbl 3BOTIOIUY.

Jlabopamopnas paboma

N3yueHne n3MEHYUBOCTH.

N3yuyenue Mmop(doiaoruyeckoro Kputepus Buaa

[Iprcnioco6IeHHOCTh OPraHU3MOB K Cpejie OOUTaHUs KaK pPe3yJbTaT AEHCTBUSI €CTECTBEHHOTO 0TOOpa

I'naBa 2. MakposBosouus. buosornueckue moc/jieAcTBUs NPUOOPeTEeHUA NMPUCocodennii (6 4.)

['maBHBIE HampaBlIeHHs] 3BOJIOLMOHHOTO Mpolecca. buomornueckuit mporpecc u Ouonormueckuii perpecc (A. H.
CeseprioB). [1ytu noctmxeHus: 6uosornyeckoro nporpecca. MakposBooIHs. AJJIOTeHe3 U MPOrPEeCCUBHOE MPUCTIOCOOICHHE
K OIpEeIeNIEHHbIM YCIOBUSAM CyIlecTBOBaHMs. KarareHe3 kak QopmMa IOCTHXKEHHSI OMOJOTHYECKOTO MPOIBETAHUS TPYIII
oprann3MoB. OCHOBHbBIE 3aKOHOMEPHOCTH 3BOJIOLMH: AUBEPreHIINS, KOHBEPTe€HIUS, MAPAJIIEIN3M; PAaBUIIa YBOIIOLUN TPy
OpraHu3MoB. Pe3ynbTaThl 3BOJIONMH: MHOTOOOpa3ue BUIOB, OpPraHWYEecKas IeJIecO00pa3HOCTh, MOCTENEHHOE YCIOKHEHUE
opranuzaiuu. [lemoncTpauus. IIpuMepbl rOMOJOTMYHBIX M AQHAJOTUYHBIX OPraHOB, X CTPOCHUE U NPOUCXOKICHUE B
nporecce oHToreHe3a. COOTHOIICHHUE ITyTeH MPOTrPECCHBHOM OHMOJOTHMUYECKOW SBOJIONUHU. XapaKTePHUCTHKA IpeJICcCTaBUTEICH
KUBOTHBIX W pPAaCTeHHUI, BHECEHHbIX B KpacHyl0 KHUTY M HaxXOHSIIUXCS MOJ OXpaHOW rocygapcTBa. OCHOBHBIE MOHSTHS.
Oomtonsa. Bua, momymsimusi; ux kputepun. bopp0a 3a cymectBoBanue. EctecTBeHHBIN OTOOp Kak pe3yiabTaT OOphOBI 3a
CYIIECTBOBAHHE B KOHKPETHBIX YCJIOBUAX Cpeabl oOuTaHus. «BOJHBI KU3HW», HUX NOPUYUHBL, MYTH U CKOPOCTh
BU000pa3oBanusa. MakpoaBomonusi. buonmornyeckuit mporpecc u - Omomormueckwmii  perpecc. Ilytm  moctmxeHus
Omonornyeckoro mporpecca; apomopdos, uanoamsanTtamnus, oomias aerenepanus. 3uadenue padbot A. H. Cesepriiona.

Jlabopamopnas paboma.
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BrisiBnenue apomopdo30B y pacTeHUi, uanoaganTanuii y HaCEKOMBIX.

I'nasa 3. PazBurtue ku3uHum Ha 3emuie (10).

OCHOBHBIE YEpTHI 3BOJIIOLIMU >KMUBOTHOIO M PACTUTEIBHOrO Mupa. Pa3BUTHE XM3HM Ha 3eMiie B apXEucKyl u
MPOTEPO30MCKYI0 Apbl. [lepBbie crenbl xu3nu Ha 3emiie. [losiBIeHNE BCeX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX KUBOTHBIX.
OO6mras xapakTepUCTUKAa U CUCTEMATHKa BBIMEPIIMX M COBPEMEHHBIX OECIIO3BOHOYHBIX; OCHOBHBIC HAIPABICHUS ABOIOLHUU
0eCrO3BOHOYHBIX KMBOTHBIX. [lepBbie XxopaoBbie. HampaBieHus 3BONIONMM HUBIIMX XOPAOBBIX; OOIIas XapaKTEPUCTUKA
OecuepenHbIX U 000710YHUKOB. Pa3zButre BoAHBIX pacTeHuil. 6 Pa3zButue xu3HU Ha 3emiie B MaJICO30MCKYIO 3py. DBOIIOLUS
pacTeHuii; MOSABJICHUE TMEPBBIX COCYJIUCTBIX PACTCHUH; MANOPOTHUKH, CEMEHHBIE MANOPOTHUKHU, TOJIOCEMEHHBIC PACTCHUSI.
Bo3HukHOBEHNE MO3BOHOYHBIX: PHIO, 36MHOBOJHBIX, MPECMBIKAIOMUXCS. [ J1aBHbIE HAMpPaBJICHUS JBOJIOIUU MMO3BOHOYHBIX;
XapakTepUCTUKA aHAMHUN W aMHHUOT. Pa3BuThe XU3HU Ha 3emMje B Me3030MCKyr 3py. llosiBieHwe UM pacnpocTpaHEHUE
MOKPBITOCEMEHHBIX PACTCHH. OBOJIIOLMS HA3€MHBIX T[O3BOHOYHBIX. BO3HMKHOBEHHWE MNTUI W MIIEKOMUTAIOIIUX.
CpaBHUTENIbHAA XapaKTEPUCTHUKA BEIMEPIINX U COBPEMEHHBIX HA3€MHBIX TO3BOHOYHBIX. BhIMUpaHue APEBHUX TOJIOCEMEHHBIX
pacTeHuil U mpecMbIKaromuxcs. Pa3BuTue x)u3HU Ha 3emile B KallHO30MCKYIO 3py. bypHOe pa3BuTHE LBETKOBBIX PACTCHUMU,
MHOT000pa3ue HAaCEeKOMBIX (TapayieJibHasi ABONIONKMS). Pa3BUTHE IJIAlICHTAPHBIX MJIICKOMMUTAIONINX, TMOSBICHUE XWIIHBIX.
Bo3nukHoBeHne mnpumatoB. llosiBieHue mnepBbIx mnpeacraButenei cemeictBa Jlroau. YeTBEpTUUHBIM NEPUOJ: SBOIIOLHUS
MJIEKOTIUTAIONIUX. Pa3BuTHE PUMATOB: HAIIpPaBIEHUS IBOJIIOIMU YesioBeka. OOIMe MpeaKy YeoBeKa U 4eJIOBEKOOOpPa3HBIX
00€3bsH.

I'naBa 4. Ilpoucxo:xxaenue yejiopeka (14 yacon)

Mecto uyenoBeka B kuBOM mpupoje. CucremMaTudeckoe MmojoxkeHue Buaa Homo sapiens B cucteme KMUBOTHOTO MHpA.
IIpy3Haky U CBOMCTBA YEJIOBEKA, MO3BOJISIONIME OTHECTH €TI0 K Pa3JIMUHbIM CUCTEMATUUYECKHUM TPYIINaM 1IapCTBA KUBOTHBIX.
IIpsamMoxokieHNE; aHATOMUYECKHE MPEANOCHUIKA K TPYIOBOM AEATEIBHOCTH U JajbHEUIIEH coluaibHOM 3BoMouu. CTaauu
ABOJIIOLIMM YEJIOBEKA: JPEBHEHIIMN YENOBEK, APEBHUM YEIIOBEK, MEPBbIE COBpEMEHHbIE Joau. CBONCTBAa 4YeNOBEKa Kak
oumonormueckoro Buna. IlomynsiuonHas cTpykTypa Bujaa Homo sapiens; deoBedecKHe pachl; pacooOpa30OBaHKE; €IHMHCTBO
npoucxoxaeHus: pac. CBOMCTBA YelOBeKa Kak OMOCOIMAIBLHOTO CylIecTBa. [[BUXKyIrMe CUJibl aHTpororenesa. @. DHrenbe o
pOJIM TPyJia B MpOIECCe MPEeBpalieHusi 00e3bsHBI B YeJIOBeKa. Pa3BUTHE WICHOpA3ACIBbHON peyH, CO3HAHUS M OOICCTBEHHBIX
OTHOIIIEHHW B CTAaHOBJECHUM 4YeJOBeKa. B3anMOOTHOIIEHHE COLMAILHOTO M OHMOJIOTMYECKOTO B DBOJIIOLMH YEJIOBEKA.
AHTHHay4YHasl CYIIHOCTh «COIMAJIbHOTO JapBHHMU3Ma» U pacu3Mma. Benyiias pojb 3aKOHOB OOIIECTBEHHOW JKHU3HU B
COITMAIbHOM TIPOrpecce YeaoBedecTBa. brosiornyeckne cBOMCTBA YEI0BEYSCKOT0 OOIECTBA.
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PA3JIEJI 2. B3auMoOOTHOLIEHUS OPpraHu3ma u cpeabl (484).

I'naBa S. buocgepa, ee crpykrypa u pynkuuu (S yacoB).

buocdepa — xuBas obosouka raHeTsl. CTpykTypa 6mochepsni: autocdepa, ruapocdepa, atmochepa. KoMmnoHeHTHI
Oouocdepsl: KUBOE BEIIECTBO, BUAOBOM COCTaB, pasHooOpasue M BKJIaJ B OMOMAacCy; OMOKOCHOE U KOCHOE BEIIECTBO;
o6uorenHoe BemiecTBO 6uocdepsl (B. Y. Bepnanckuit). KpyroBopoT BelecTs B mpupo/Ie.

I'naBa 6. ’Ku3ub B coodmecTtBax. OCHOBBI IK0JIOTHH. (26 4acoB)

Uctopust dopmupoBaHusi COOOIIECTB KMBBIX OpraHu3MoOB. ['eojoruueckas WCTOPUS MATEPUKOB; H3OJIAIIMS,
KIMMaThuueckue ycinoBus. buoreorpadus. OcHoBHbie OMOMBI cymin U MupoBoro okeana. buoreorpaduueckue oOmactu.
Hemonctpanus. Kaptel, oTpakarolniye reojJorndyeckyr UICTOPUI0 MATEPUKOB; pacpOCTPAaHEHHOCTh OCHOBHBIX OMOMOB CYIIIH.
B3aumooTHoIIeHUsT opraHu3mMa U cpeabl  ECTeCTBEHHbIE COOOIIECTBAa >KUBBIX OPraHU3MOB. BHOTEOIIEHO3BI: JKOTON H
ouorieHo3. KOMMOHEHTHI OHOIICHO30B: TMPOJYIEHThI, KOHCYMEHTHI, PEIyIEeHThl. BHOIIEHO3BI: BHUIO0BOE pa3sHOOOpasue,
IJIOTHOCThH MOMYJISUM, Onomacca. Abuotndeckue GpakTopsl cpenbl. Poib TeMiiepaTypsl, OCBEIIEHHOCTH, BIAKHOCTH U APYTUX
(dbakTOpoB B  KM3HENEITCIBHOCTH COOOIIECTB. MHTEHCHBHOCTH JAeMCTBUS  (pakTOopa; OrpaHUYMBAIOIINN  (akTop.
B3aumopeiictBue ¢pakTopoB Cpenbl, MpeIeabl BHIHOCIMBOCTH. buotndeckue Gakropsl cpeanl. iHTErpanus Buga B OUOIEHO3E;
skosiorudeckue Hummu. Llenu u cetw muTaHus. DKoJorvyeckas nmupamuia yucena Ouomaccel, sHepruu. CMeHa OMOII€HO30B.
[TpranHbI cMEHBI OMOIIEHO30B; (HOPMHUPOBAHUE HOBBIX COOOIIECTB.

B3anmooTHomeHUs: Mexay opraHnudmMaMu. GopMbl B3aMMOOTHOIIEHUI MEXIy opraHu3maMiu. [103UTHBHBIE OTHOLIEHUS
— CcUMOMO03: MyTyalnu3M, KOOIepalus, KOMMEHCAIU3M, HaXJIeOHUYECTBO, KBAPTUPAHTCTBO. AHTHOMOTHUYECKUE OTHOIICHUS:
XMIITHUYECTBO, MMApa3UTHU3M, KOHKYPEHIIUS, COOCTBEHHO aHTHOMO3 (aHTHOMOTHKH, (GUTOHIMABI M 1p.). [Ipowcxoxnenue u
3BOJIIOLMSA NapasuTh3dMa. HelTpaibHble OTHOIICHUS — HEUTPATU3M

Jlabopamopnasa u npakmuueckas paboma

BrisiBnenue 4ept mpucrnoco0JI€HHOCTH OPTaHU3MOB K BO3JIEHCTBUIO KOJIOTHUUECKUX (DAKTOPOB

CocraBiieHre TUIIEBBIX ENen

N3ydenne u onucanne 3KOCUCTEM CBOEW MECTHOCTH

I'naBa 7. buocgepa u 4yenosexk. Hoocdepa (12 yacos)

buocdhepa. buomacca 3emnu. bruonorndeckas mpoaykTHBHOCTh. JKuBoe BemecTBO u ero (GpyHkmuu. buomormueckwmii
KPYTOBOPOT BEIIECTB B MpHUpoje. DKoiorus. BaemHsas cpema. Dxonorumdeckue (HakTopel. AOHMOTHYECKHE, OMOTHYECKUE U
AHTPOIIOrE€HHbIE (PAKTOPBL. DKOJOTMUYECKHUE CHUCTEMBI: OMOreolneHo3, OuoneHo3, arpoueHo3. [IpoayleHThl, KOHCYMEHTHI,
penyueHTsl. CaMoperymsiius, cMeHa OMOLIEHO30B U BOCCTAHOBJIEHHUE OUOIIEHO30B.
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AHTponoreHHbsle (PakTophl BO3ACHCTBUS HAa OMOIEHO3bI (poJib uenoBeka B mpupone). [Ipobiembl parmoHanIbHOTO
MPUPOJIONIOIB30BAHUS, OXPaHbl MPUPOMBI: 3allUTa OT 3arpsA3HEHUM, COXpAaHEHUWE STAJIOHOB U MAMSTHUKOB MPHUPOJIHI,
o0OecrieyeHue NOPUPOAHBIMU pECypcaMU HaceJIeHUs IUTaHeTbl. Mepbl 1O 00pa30BaHMIO HKOJIOTMUECKUX KOMILIEKCOB,
HKOJIOTHYECKOE 00pa3oBaHUE.

I'maBa 8. Buonuka (5 yacon)
Hcnonp3oBaHue 4€IOBEKOM B XO3SMCTBEHHOU AEATEIBHOCTH IIPUHIIUMIIOB OPraHU3alUU PACTEHUN U )KUBOTHBIX. DOpMBI

’KUBOTO B IIPUPO/IE U UX MPOMBIIIJICHHBIE aHATIOTH (CTPOUTENHHBIE COOPYKEHUSI, MAIIIMHBI, MEXaHU3MBI, PUOOPHI U T. 11.)
Pe3epBHOe Bpems — 4uaca.

Ncnonws3yroTcst 1isi mpoBeICHUsT YPOKOB 000OIIECHMsI, 3aKPEIJICHUsSI 3HAHUW W OCYIIECTBICHUS] UTOTOBOTO KOHTPOJIS
3HAHUU.

I1l. TEMATHYECKOE IINIAHUPOBAHHUE
10 xnacc. «buoaorus». (3 yaca B Heaear, 102 yaca B ron).

No Tema KonuvectBo wacoB, | DnekropHHBIE ((pPOBHIE) 00pa30BaTENbHBIC
/1 OTBEJIEHHBIX Ha pecypchl
M3y4EHUE TEMBI
1 | Beenenue 1 rech.edu.ru infourok.ru  videourok.ru
2 | Pasmen 1. IlpoucxokmeHne W HavaabHBIC 12 rech.edu.ru infourok.ru  videourok.ru
OTaIlbl pa3BUTHUA )KU3HN HA 3GMJIC
3 | Pazmen Il. Yuenue o kieTke 37 rech.edu.ru infourok.ru videourok.ru
4 | Pazgen III. Pa3mHOXEHHE W pa3BUTHE 26 rech.edu.ru infourok.ru videourok.ru
OpraH1u3MOB
5 | Pasmgen IV. OCHOBBI T€HETHKH U CEIEKIUN 24 rech.edu.ru infourok.ru  videourok.ru
6 | PesepBHOe Bpems 2 rech.edu.ru infourok.ru videourok.ru

11 kuacc. «buosorus». (3 yaca B Henesro, 102 yaca B roxn).
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Ne Tema KonuvectBo 4acos, DnekTopHHbIE (LKU(POBbIE) 00pa30BATENbHBIE
/1 OTBE/JICHHBIX HA pecypchl
M3YYEHHUE TEMBbI
1 | 3aKOHOMEPHOCTH Pa3BUTHS KUBOU 20 rech.edu.ru infourok.ru  videourok.ru
IIPUPOJIBI. DBOJIOIMOHHOE YUYCHHE
2 | MakposBounonus. buonoruueckue 6 rech.edu.ru infourok.ru videourok.ru
MOCJICAICTBUS IPUOOPETCHHUS
MIPUCTIOCOOJICHUI
3 | Pa3BuTHe XU3HM Ha 3eMIle 10 rech.edu.ru infourok.ru videourok.ru
4 | TIporcxoXIeHNE YeI0BeKa 14 rech.edu.ru infourok.ru videourok.ru
5 | Buocdepa, ee cTpykTypa U GyHKIIUU 5 rech.edu.ru infourok.ru videourok.ru
6 | XKusup B coobmectBax. OCHOBBI DKOJIOTHHA 26 rech.edu.ru infourok.ru videourok.ru
7 | buocdepa u uenosek. Hoocdepa 12 rech.edu.ru infourok.ru videourok.ru
8 | buonmka 5 rech.edu.ru infourok.ru videourok.ru
9 | 3akmroueHue (pe3epBHOE BpeMs) 4 rech.edu.ru infourok.ru videourok.ru
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