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1. Ilnanupyemsble pe3yabTaThl OCBOCHHS YU€OHOTO MpeIMeTa.

Jluunocmmuuie pezyromamot

1) poccuiickasi rpaskJaHCKasi MAEHTHYHOCTb, MaTPUOTU3M, YBaKEHHUE K CBOEMY Hapoay,
4yBCTBa OTBETCTBEHHOCTH Iepel PoauHon, ropaoctu 3a ¢cBoW Kpai, cBor0 Poauny, nmpouuioe u
HACTOsAIIEe MHOTOHALIMOHAIILHOTO Hapoaa Poccuu, yBakeHHE TOCYAapCTBEHHBIX CHMBOJIOB
(repO, ¢urar, rumH);

2) rpaxaaHckas NO3MIMS KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHAa POCCUHCKOTO
o011ecTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE TpaBa U 0053aHHOCTH, YBAXKAIOIIETO 3aKOH U
MPaBOIMOPSAIOK,  OONQJaroIIer0o  YyBCTBOM  COOCTBEHHOI'O  JOCTOMHCTBA,  OCO3HaHHO
NPUHUMAIOIIETO TPaJWIMOHHBIE HAIMOHAJBHBIE U OOIIEYEIOBEYECKHE TYMAaHHUCTUYECKHE U
JEMOKpaTUYeCKHE IIEHHOCTH;

3) TOTOBHOCTB K CitykeHHI0 OTeuecTBy, €ro 3aluTe;

4) chopMHpPOBAaHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAayKd M OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO HAa JMAJOre KYJIbTYp, a TaKkxke
pa3iauuHbIX (GOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYJIHTYPHOM
MUDE;

5) cpopMHpPOBAaHHOCTH OCHOB CaMOpa3BUTHS U CAMOBOCIHTAHHUS B COOTBETCTBUU C
OO0IIeYEeTOBEYECKUMH IIEHHOCTSIMH W HWJACaTaMU TPa)XIaHCKOTO OOIIECTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €ATEILHOCTH;

6) ToJIepaHTHOE CO3HAHUWE U TOBEJEHUE B MOJMKYJIbTYPHOM MHUpPE, TOTOBHOCTb U
CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMHU JIFOJIbMHU, JJOCTUTATh B HEM B3aUMOIIOHUMAaHUS, HAXOIUTh
o0mme 1enu M COTPyIHUYATh ISl MX JOCTHKEHHS, CIIOCOOHOCTh MPOTHUBOCTOSITH HICOIOTUN
JKCTpEeMH3Ma, HallMOHAIM3Ma, KCeHO(POOUH, TUCKPUMHHALIUN TI0 COLUAIbHBIM, PEIUTHO3HBIM,
PacoBBIM, HAIIMOHAIBHBIM TIPU3HAKAM M JIPYTUM HETATHBHBIM COIIMATBLHBIM SBIICHUSIM;

7) HaBBIKH COTPYJHUYECTBA CO CBEPCTHUKAMHU, IE€THbMHU MIIAIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTelbHON, OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-MCCIIEIOBATEIbCKOW, MPOCKTHOU U
JIPYTUX BUOAaX ACSITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHME U IIOBEJICHHE HAa OCHOBE YCBOCHHMS OOIICUYETOBEYECKUX
IIEHHOCTEM;

9) TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEW KU3HU; CO3HATENIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTIEIIHON MPOPECCHOHAIIBHON U 00IIIECTBEHHOU JIeATEIbHOCTH;

10) »creThyeckoe OTHOIIEHHWE K MHUPY, BKIIOYas OCTETUKY ObITa, HAay4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

11) mpunsATHE M pealn3aluIo IEHHOCTEH 370pOBOro M Oe3omacHoro oOpas3a >KU3HH,
NoTPeOHOCTH B (PU3NIECKOM CAMOCOBEPIICHCTBOBAHHH, 3aHATHIX CIOPTHBHO-03/I0POBUTEIBHOM
NEeSTENIbHOCThIO, HETMPHUATHE BPEAHBIX MPUBBIYEK: KypeHUs, YHOTpPeOJeHHUS aJKOTOJIS,
HAapKOTHKOB;

12) OGepexHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (U3NYECKOMY U
MICHXOJIOTHYECKOMY 3J0POBBIO, KaK COOCTBEHHOMY, TaK WM JAPYTHX JIIOJEH, yMEHUE OKa3bIBaTh
HEPBYIO MIOMOIIIb;

13) oco3nanHbld BBIOOp Oyaymieit mnpodeccid W BO3MOXKHOCTEH —peamu3ariiu
COOCTBEHHBIX KH3HEHHBIX IUIAHOB; OTHOIICHHE K MPOPECCHOHATHHON IeSITENIbHOCTH Kak
BO3MOXKHOCTH  y4aCTHSI B  PCIICHWH  JIMYHBIX, OOIIECTBEHHBIX, TOCYJIAapPCTBCHHBIX,
oOIIeHAIIMOHATBHBIX MPOOIIEM;

14)  chopMHpPOBAaHHOCTH  JKOJOTHYECKOTO  MBINUICHUS, IMOHUMAaHHWS  BIUSHUS
COLMAIIbHOOKOHOMUYECKHUX TMPOIIECCOB Ha COCTOSHUE MPUPOJHONM M COLMANBHON Cpenbl;
nproOpeTeHNe OMBITa YKOJIOTO-HATIPABICHHON JeITETbHOCTH;

15) oTBETCTBEHHOE OTHOILIEHHE K CO3/1aHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHATHUS
LIEHHOCTEN CEMEMHOM KU3HH.



Memanpeomemmnuie pe3yivmanol

l)yMeHHEe CaMOCTOSITEIBHO OMPENeNATh LENH JESITEIbHOCTH W COCTABJIATH TUIAHBI
JEATETbHOCTH;  CaMOCTOATENBbHO  OCYUIECTBISATh, KOHTPOJUPOBaTh U  KOPPEKTUPOBATH
JeSITEIbHOCTh; MCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIs JOCTUKEHHS TMOCTABJICHHBIX Iesen
U peayn3alyuy MIAHOB IESATEIHbHOCTH; BEIOMPATH YCTICIIHBIC CTPATETHH B PA3TUYHBIX CUTYAIIHSIX;

2) yMeHHEe MPOAYKTUBHO OOIIATHCS U B3aMMOJEWCTBOBATH B IPOLIECCE COBMECTHOM
NESTEIIbHOCTH, YYUTHIBATh [O3HMIMUA JIPYTUX YYaCTHHKOB JAESATENbHOCTH, d(HDHEeKTHBHO
pazpeiiaTb KOHQIUKTHI;

3) BiaJeHHWE HABBHIKAMH IO3HABATEIbHOH, y4eOHO-HCCIENOBATENbCKOH M MPOCKTHOMN
NEeSTENIbHOCTH, HaBbIKAMU  paspellieHuss [po0sieM; CrIocoOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHHUS;

4) TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSATEIHHOW HH(OPMAIIMOHHO-TIO3HABATEILHOM
NESTEIbHOCTH, BIIaJICHUE HaBbIKAMH IOJyuyeHHUs HEe0oOXonuMoill uHpopManuu U3 clioBapen
pa3HbIX THUIIOB, YMCHHE OPUCHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX UHPOPMAIUNH, KPUTHUECKU
OLICHUBATh U UHTEPIIPETUPOBATh UH(POPMALIHIO, [TOTYHAEMYIO U3 PA3IMUYHBIX HCTOYHHKOB;

5) yMeHHE WCMIONb30BaTh CpPEACTBA HWH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
texHozoruil (nanee - UKT) B pelieHny KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OpraHU3alMOHHBIX
3aa4d ¢ CcoONroJicHHeM TpeOOBaHUN DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTUCHBI,
pecypcocOepexeHus, MPaBOBBIX U STUYECKUX HOPM, HOPM UH(DOPMAIIMOHHON O€30MacHOCTH;

6) yMEHHE ONpeAeIATh, Ha3HAYCHUE U QYHKIIUU PA3IUIHBIX COIMATLHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSTEIbHO OLEHWBAaTh M MPUHUMATh PEHICHUS, OIPEACISIONNe
CTPaTETUIO TIOBEACHUS, C YUETOM IPaK/IaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

8) BiajeHue SI3BIKOBBIMU CPEJCTBAMU - YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO
TOUKY 3pEHUS], UCII0JIb30BATh aJICKBATHBIE S3bIKOBBIE CPE/ICTBA;

9) BiameHue HaBBIKAMH I103HABAaTEIbHOW pe(IeKCHU KaK OCO3HAHMSI COBEPLIAEMBIX
JIEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTaTOB U OCHOBAHMM, TPAHUI] CBOETO 3HAHUS U
HE3HaHUs1, HOBBIX [TO3HABATENIBHBIX 3a/1a4 U CPEJICTB UX JTOCTHKEHHUSI.

Ilpeomemmnoie

1) chopMUPOBaHHOCTH MPEACTABIEHUH O POJIU U MECTe OMOJIOTHH B COBPEMEHHOM
Hay4YHOM KapTUHE MHpa; IOHUMaHUE POoJIM OMOJIOTUHU B (POPMUPOBAHUU KPYro3opa 1
(GYHKIIMOHATBLHOU TPaMOTHOCTH Y€JIOBEKa JIsl pEIICHUS MPAKTHYECKHUX 3a]1a4;

2) BNa/ieHHEe OCHOBOIMOJIAraoluMy OHATUSMHU U MPEACTABIECHUSMU O KUBOU MPUPOJE,
€€ YpPOBHEBOI OpraHU3allM U 3BOJIOINHN; YBEPEHHOE MOJIb30BaHUE OMOIOTHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) BiajieHue OCHOBHBIMHU METOJIaMU HAYYHOTO MO3HAHUS, UCTIOIb3yEeMbIMU MPU
OMOJOTUYECKHUX UCCIIEJOBAHMSIX KUBBIX OOBEKTOB U AIKOCUCTEM: OMHCAHNE, U3MEPEHHE,
MpoBeJIcHNE HAOMIOACHNI; BBISIBJICHHE U OIIEHKA aHTPOIIOT€HHBIX U3MEHEHUH B MPUPO/IE;

4) chopMUPOBAHHOCTH YMEHHI OOBSCHATH PE3yIbTaThl OMOJIOTHYECKUX SKCIIEPUMEHTOB,
peliaTh IeMeHTapHbIe OMOIOTUYECKUE 3a]a4H;

5) chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIUU 110 OTHOIIECHUIO K OMOJIOTHYECKOM
uH(pOpMAaIIH, TOTYyYaeMON U3 Pa3HBIX HICTOYHHUKOB, K TI00ATBHBIM SKOJOTHYECKUM MPoOIeMaM
U Ty TSIM UX PEUICHUSI.



2.COAEPKXAHUE YYEBHOI'O IPEJIMETA.

10 kacc
PA3JAEI 1
buojorus kak Hayka. MeToabl HAYYHOI'0 IO3HAHUSA
Tema 1.1.

KparTkas ucropusi paspurus 6mosiorun. Cucrema 0Mo10rn4ecKux HayK

OO0bexT u3yueHus ouonoruu — xuBas npupoja. Kparkas ucropus pazsurusi 6uonoruu. Pomib
OMOJIOTUYECKHUX TEOpUH, nae, rTunore3 B GOPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOM
cuctembl Mupa. Crucrema OHOJIOrMYECKUX HAYK.

Hemoncrpanus. [Toprperst yuensix. Cxemsl: «CBsI3b OMOIOTHH € APYTUMH HayKaMmy, «Crucrema
OMOJIOTUYECKUX HAYK.

OcHoBHble oHATHS. buonorus. XXuzns.

Tema 1.2.

CymHoCTb ¥ CBOICTBA KNBOTO.

YPpoBHM OpraHu3anuu U MeTOAbI MO3HAHUSA KUBOU NIPHPOIBI

CymnocTs xu3HU. OCHOBHBIE CBOMCTBA XKUBOM Marepuu. JKuBas mpupoia Kak CJI0KHO
OpraHM30BaHHAasl UEPAPXUYECKasl CUCTEMA, CYIIECTBYIOIIAs B IPOCTPAHCTBE U BO BPEMEHHU.
buonoruueckue cucrembl. OCHOBHbIE YPOBHU OpraHU3aLUH KUBOM MaTepuu. MeToabl NO3HAHUS
SKUBOU TIPUPO/IBI.

JemoncTrpanuus. Cxemspl: «YpOBHU OpraHU3alUU KUBOU MaTepun», « CBOWCTBA )KUBOU
MaTepUn».

OcHoBHble OHATHA. CBONCTBA )KU3HU. Y POBHU OpraHU3alUH KUBOM NpUposl. MeTosl
MTO3HAHUSI )KUBOW MaTEpUHU.

PA3JIEJL 2

Kierka

Tema 2.1.

Hctopust u3yuenus kierku. Kinerounas reopus

Pa3zBuTne 3Hanwmii 0 kinerke. Padoter P. I'yka, A. Ban JleBenryka, K. D. bapa, P. bpoyna, P.
Bupxosa. Knerounas teopus M. Illneiinena u T. llIBanna. OCHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU Teopuu. Poib kieTouHolt Teopuu B HOpMUPOBAaHUH COBPEMEHHON
€CTECTBEHHOHAYYHOU KapTUHBI MUpA.

Hemonctpamus. Cxema « MHOr0ooOpas3ue KIETOKY.

OcHosnble noHATHA. KneTka. Llutonorus. OcHOBHBIE NIOJI0KEHUS KIETOYHON TEOPUH.

Tema 2.2.

XHMHYECKHH COCTAB KJIETKHU

EAMHCTBO 3JIEMEHTHOIO XMMHUYECKOI'O COCTaBa KUBBIX OPTraHU3MOB KaK JOKa3aTelIbCTBO
€MHCTBA MPOUCXOKACHUS KUBOM MpUpoabl. OOLTHOCTH KUBOW U HEXKUBOUM MPUPOJIBI HA YPOBHE
XUMHYECKHX 3JIEMEHTOB. OpraHoreHbl, MaKpo3JeMEHTbl, MUKPOIJIEMEHTHI,
YJIBTPAMUKPODIIEMEHTHI, UX POJIb B KU3HEIEATEIBHOCTH KIETKH U opranusma. Heoprannueckue
BeniecTBa. Boja kak KonbIOenb BCEro )kKMBOro, 0COOEHHOCTH CTPOCHHUS U CBOMCTBA.
MuHepanbHbie COU. 3HaYEHNE HEOPTaHUYECKUX BEUIECTB B KU3HU KJIETKU U OpraHu3Ma.
Opranuyeckue BelecTBa — CII0KHbBIE YIIIEPOACOIeprKalie coefuHeHns. HuzkoMonekynspHabie
Y BBICOKOMOJIEKYJISIPHBIE OPTaHUYECKHUE BellecTBa. JIMIUABL. YTIEeBOAbl: MOHOCAXApU/IbI,
nonucaxapuasl. benku. Hyknennossie kucnotel: JJTHK, PHK. Y aBoenne monekyinsl JIHK B
kieTke. [IpyHIMnuanbsHoe CTpOeHUe U POJIb OPTaHUYECKUX BELIECTB B KIIETKE U B OPraHU3Me
YEJI0BEeKa.

Hemonctpauus. Jluarpammel: «Pacnpenenenre XUMUYECKUX DJIEMEHTOB B HEXKUBOU IIPUPOLIED,
«Pacnipenenenue XuMUYECKUX IEMEHTOB B )KMBOU npupoey. [leproanueckas tadbnuia
aneMeHTOB. Cxembl ¥ TabnuIbl: «CTpoeHue MoJieKyibl 6enkay, «Ctpoenue Monekysl JJTHK»,
«Crpoenne monekyinsl PHK», « Tunsl PHK», «Y nBoenne mosnexynst [JJHK».

OcHoBHbl€ NOHATUA. OpraHOreHsl, MAaKPOIIEMEHTHI, MUKPO3JIEMEHTHI, YIbTPAMUKPOAJIEMEHTBHI.
CgoiicTBa Bobl. MuHepanbabie cond. bruonomumepsl. JIMmumpl, TUTTOUIBI, YTIAEBOIBI, OCIIKH,
nykinenHoBsie kucnotsl (JJHK, PHK). Permukanms JITHK.

Tema 2.3.
CTpoeHue 3yKapuoTHYECKOMNPOKAPUOTHYECKOI KJIETOK



Knerounas memOpana, nuTtoruiasma, apo. OCHOBHBIE OpraHOUIBI KIETKU: SHIO0MIa3MaTuYecKas
CceTb, anmnapar ['oy1b/pKH, TN30COMBI, MUTOXOHIPUH, MJIACTUbI, puOOCOMBI. DYyHKIIMHM OCHOBHBIX
qacTel ¥ OpraHou10B KIETKU. OCHOBHBIE OTJINYMS B CTPOCHUM KUBOTHOM M PACTUTEIBHOU
KIIETOK.

XpoMocoMbl, uX cTpoeHne U pyHkuuu. KapuoTumn. 3HaueHne mocTosSHCTBA YUCiIa U OPMBI
XpOMOCOM B KJIETKaX.

[TpoxapuoTnueckas kieTka: popma, pazmepsl. PactipocTpanenue u 3HaueHue 6akTepuii B
npupoze. CtpoeHue 6akTepuaaIbHON KIETKH.

Jemonctpanus. Cxembl ¥ Tabnuipl: «CTpoeHHE 3yKapHOTHIECKOH KIIeTKH», « CTpoeHHe
JKUBOTHOH KJIETKN», «CTpOEHUE PACTUTEIBbHON KIIETKW», « CTpoeHne XpoMocom», «CTpocHue
IIPOKAPUOTUYECKOMN KIETKM.

JlaGopatopHsble u npakTudeckue padbotsl. Habmonenue KiieTok pacTeHU U )KMBOTHBIX O]
MHUKPOCKOIIOM Ha F'OTOBBIX Iperaparax.

CpaBHEHHE CTPOSHUS KJIETOK PACTEHUI U KUBOTHBIX (B hopMe TaOIHIThI )™,

[TpuroTroBneHNe U ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTECHUM.

OcHoBHBIe NOHATHA.DYKaproTHUecKas kierka. Kiierounas memOpana, nuromiazma, spo.
OcHoBHBIE OpraHoub! KJIeTkH. OCOOEHHOCTH PACTUTENBHOMN U )KUBOTHON KJIETOK. XPOMOCOMBI.
Kapuortun. JIumionaHeiii v raruionIHbI Habopsl XxpoMocoM. [IpokapuoTudeckas KieTka,
OaxTepus.

Tema 2.4.

Peanu3zanus HacieACTBEHHON HH(POPMALHMHU B KiIETKe

JHK — HocuTens HacnencTBeHHOHN nH(popMmanu. I'eneTnueckuii koa, ero cBoiicraa. I'eH.
buocunmes 6enka.

HMemoncTpamusa. Tadauna «I'eHeTnyeckuii Koy, cxeMma «bruocunTes Oenmkay.

OcHoBHbIE NOHATHSA. [ €eHETUUECKUI KOA, TPUIUIET, F'eH. TpaHCKpUNLMS, TPAHCIIALUA,
MaTpUYHBINA CUHTES.

Tewma 2.5.

Bupycsl

Bupycer — nexnerounast popma xu3HA. OCOOEHHOCTH CTPOSHHS U Pa3MHOXKEHUS. 3HAYCHHE B
IPUPOJIE U )KU3HU YeroBeKa. Mepbl NpoUIaKTUKK paclipoCTPaHEHHsI BUPYCHBIX 3a00J1€BaHUM.
[Tpodunakruka CIIN/a.

Hemonctpauus. Cxema «Ctpoenue Bupyca», Tabnuua «IIpopunakruka CIINda».

OcHoBHble noHATUA. Bupyc, 0akrepuodar.

PA3AEJ 3

Opzanusm

Tema 3.1

Opranusm — eauHoe neiaoe. MHOroodopasue ;KMBbIX OPraHu3MoB

Mnozcoobpazue opeanuzmos. OTHOKIETOUHBIE 1 MHOTOKJIETOYHbIE OpraHu3Mbl. Kononuu
OJIHOKJIETOYHBIX OPTaHU3MOB.

Hemonctpanus. Cxema « MHOrooOpasue OpraHu3MoB ».

OcHoBHbIe NOHATUSA. OTHOKIIETOYHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

Tema 3.2.

OO0MeH BelecTB U NMpeBpalleHue JHePIruu

OHepreTuyeckrii 0OMeH — COBOKYIHOCTb PEAKIMHA PACIICTIIICHUS CIIOKHBIX OPraHMYECKUX
BemecTB. OcobeHHocmu dHepeemuueckoeo oomeHna y epubos u bakmepuii.

Tumnsl nutanus. ABTOTpodsl U rerepoTpodsl. Ocobennocmu 0OMeHa eeujecms y HCUGOMHbIX,
pacmenuti u 6axmepui. [nactuaeckuit oomeH. DoTocHHTES.

Hemoncrpanus. Cxema «Ilytu merabonusma B

KIIETKE).

OcHoBHBIE IOHATHS. MeTaboa13M, SHepreTHYeckuii 0OMeH, ractTuyeckuii oomen. ATO.
ABTOTpOdBI, rereporpodsl. DoTocHuHTES.

Tema 3.3.

PasmHokeHue

Jlenenue kiaeTku. MUTO3 — OCHOBa pOCTa, pereHepalny, pa3BUTHs U OECIOIOro Pa3MHOXKEHUS.
Pasmuoxenue: Oecriosoe u nosoBoe. THIbl 6€CIONIOro pa3MHOKEHHUS.



[TonmoBoe pazmHuoskeHue. OOpa3zoBaHMe MOJOBLIX KIETOK. Meiio3. OmIonoTBOpEHUE Y )KUBOTHBIX
Y pacTeHuil. buonornueckoe 3Ha4eHUE OMII0I0TBOPEHUS. HcKyccmeenHoe onvlienue y
pacmeHnuli u ON1000MBOPEHUE Y HCUBOMHDBIX.

Hemonctpanms. Cxembl 1 TaOIHIBL: «MUTO3 1 Mel03y», «I ameTorenesy, « Tumnel 6ecronoro
pa3sMHOKeHUs», «CTpoeHHE SUIIEKIETKU U CIIEPMATO30MAa.

OcHoBHbIC TOHATHS. JKU3HESHHBIN UK KJIETKH. MUTO3, OMOJI0THYECKOE 3HAYeHUE. THUIIbI
Oecronoro pasMHokeHus. [10710Boe pa3sMHOKEHHE U €r0 OMOJIOTHYeCKOe 3HAYCHHE.
PaznenbHOMONBIC OpraHu3Mbl U TepMagpoauThl. SitliekieTka u criepMaTo3ou]. [ amerorexnes.
Meiio3, Ouonornyeckoe 3HaueHue. OII0I0TBOPEHUE: HAPYKHOE U BHYTpEeHHEe. J[BoitHOE O11I10-
JIOTBOPEHUE Y PACTCHHIA.

Tema 3.4.

NuauBuayanbHoe pa3sBUTHE OPraHU3MOB (OHTOTeHe3)

[Tpsimoe u HempsMOe pa3BUTHE. IMOPHUOHAIBHBIN U MOCTIMOPHOHAIBHBIN MIEPUOJIBI PA3BUTHS.
OcHoBHBIE Tanbl SMOproreHe3a. [I[puunHbI HAPYIICHUH pa3BUTHS OpraHu3Ma.

Onrorenes yesnoBeka. PenpoyKTHBHOE 310POBBE; €r0 3HAUCHUE JIs1 Oy IyIIUX TTOKOJICHUM
moaeit. [locnencTBus BIUSHUS alKOI0Jis, HIKOTHHA, HAPKOTUYECKUX BEIIECTB Ha pa3BUTHE
3apojpIiia yenoBeka. [leproapl mocTIMOPHOHATEHOTO Pa3BUTHA.

JMemoncTpanus. Tadauier: « OCHOBHBIE CTaJIMKM OHTOTeHE3ay, «[IpsAMoe u HempsMoe pa3BUTHEY.
Tabmunel, potorpaduu, TMarpaMMbl U CTATUCTHYSCKUC JaHHbBIC, IEMOHCTPUPYIOLTUE
MIOCJIC/ICTBHS BIIMSHUS HETaTUBHBIX (PAKTOPOB Cpebl HA Pa3BUTHE OPraHU3MA.

OcHoBHbIe moHATHS. OHTOTEeHE3. THUIBI pa3BUTHS: PSIMOE U HETIPSIMOE (pa3BUTHE C
MeTaMop(030M). DTanbl SMOPHOHAIBHOTO pa3BUTHS. [1epro ibl TOCTAIMOPHOHAIIBHOTO Pa3BUTHS.
Bpennoe BausiHue KypeHusi, aJIKOTOJIs, HAPKOTUUECKHUX MPEnapaToB Ha pa3BUTUE OpraHU3Ma U
MPOAOJIKUTEIIBHOCTD KU3HH.

Tema 3.5

HacieacTBeHHOCTh M H3MEHYUBOCThH

HacnenctBeHHOCTh M M3MEHUNBOCTh — CBOMCTBA OpraHu3ma. ['eneTuka — Hayka o
3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH U U3BMEHYMBOCTH.

I'. Mennienbp — OCHOBOIIOJIOKHUK T€HETUKU. 3aKOHOMEPHOCTH HACJIEIOBAHUSI, YCTAHOBJICHHBIC
I'. Mennenem. MoHoruopuaHoe ckpemuBanue. IlepBroiii 3akon MeHenst — 3aKoH
noMHHHUpOoBaHMs. BTopoii 3akoH MeHienss — 3akoH paciienieHus. 3aKOH YUCTOTHI TaMeT.
Jurubpunnoe ckperuBanue. Tpetuii 3akoH MeHaenss — 3aKOH He3aBUCUMOTO HacJIeI0BaHUSI.
AHanu3upyolee CKpeluBaHue.

XpoMOCOMHast TeOpHs HacieACTBeHHOCTH. CIENIeHHOE HACIe0BaHUE TPU3HAKOB.
CoBpeMeHHbIE TTPEICTABJICHUS O TeHe U TeHOMe. B3anMoeiicTBre reHoB.

I'enetuka nona. [lonossie XxpoMocoMbl. CLIETJIEHHOE € TI0JIOM HAacCJIe1I0BaHHE.
3aKOHOMEPHOCTH M3MEHUYMBOCTH. HacnecTBeHHast 1 HeHACIeICTBEHHAs U3MEHYUBOCTD.
MonudukanronHas n3MeHIUBOCTh. KoMOMHATHBHAS ¥ MyTaIlMOHHAS U3MEHYUBOCTh. MyTaIlHH.
Tunsl MmyTanuil. MyTareHHble pakTOpHI.

3HaueHHe T€HETUKH JJI1 MEULIMHBI. BiusiHue MyTareHoB Ha OpraHu3M 4esioBeKa.
Hacnencrennbie 60€3HM 4enoBeKa, MX IPUUMHBI U TPODUITAKTHKA.

JMemouncTpanusi. CxeMbl, WILTIOCTPUPYIOIINE MOHOTHOPUAHBIE U TUTHOPHUIHBIE CKPEITMBAHUS;
CUEIUICHHOE HACJIEA0BAaHUE MPU3HAKOB; MEPEKPECT XPOMOCOM; HACIEOBAHUE, CLIEIICHHOE C
nosiom. [Ipumepbl MoANPUKAIMOHHON N3MEHYHBOCTH. MaTepHalibl, JEMOHCTPUPYIOIIHE
BJIUSIHUE MYTareHOB Ha OPraHU3M Y€JIOBEKa.

JlabopaTopHble U NpaKkTHYeCKHe padoThl

CocraBieHre npoCTeHIINX CXeM CKpEIIUBaHUS ™.

Pemenue sneMeHTapHBIX TEHETHYECKHX 3a1a9™.

N3yueHne n3MeHYMBOCTH.

BrisiBneHNe HCTOYHUKOB MyTareHOB B OKpY Karomei cpefie (KOCBEHHO) U OIIEHKAa BO3MOXKHBIX
MOCJIC/ICTBUI WX BIUSHUS HA OPTaHU3M.

OcHoBHbIe noHsATUS. HacencTBeHHOCTh U H3MEHYMBOCTD. | eHOTHII, (DEHOTHII.
['ubpumonorndeckuii MeTo 1, CKpentuBanue. JJoMUHAHTHBIA, PEIIECCUBHBIN. | €HbI, alljienu.
3aKOHOMEPHOCTHU HACJIEAOBAHUS IPU3HAKOB. 3aKOH YUCTOTHI TaMET. AHAIM3UPYIOILEe
CKpellMBaHue. XPOMOCOMHAas TEOPHUS HACIIEICTBEHHOCTH. [ 'eHeTHYecKue KapThl. ['eHOM.
AyTOCOMBI, TIOJIOBBIE XPOMOCOMBI. Moar(UKaIIMOHHAS U3MEHUYNBOCTh. KOMOMHATHBHAS U



MyTaIllMOHHAasi U3MEHYUBOCTh. MyTarenHsie ¢akTopsl. HaciencTsennslie 60one3nu. Meauko-
TE€HETUYECKOE KOHCYJIbTUPOBAHUE.
Tema 3.6.
OcHoBblI cesieknun. buorexnonorus
OCHOBBI CEJIEKIIMM: METO/BI U TOCTUKEHUS. | eHeTHKa — TeopeTUUecKasi OCHOBA CEJIEKIIUH.
Cenekmus. Yuenue H. . BaBuioa o nieHTpax MHOT00Opa3us ¥ MPOUCXOKIACHHS KYJIbTYPHBIX
pactenuii. OCHOBHBIE METO/IbI CEIEKIINU: THOPUIU3aINs, HCKYCCTBEHHBII 0TO0p. OCHOBHEIE
JOCTH>KEHUS M HAIIPABJICHUS Pa3BUTHS COBPEMEHHOM CEJEKIUU.
buorexHonorus: NOCTUKEHUS U NIEPCIEKTUBLI pa3BuTus. I eHnas unxenepus. Kiionnposanue.
TI'enemuuecku moouguyuposanHvle opeanu3mvl. ITUUECKUE ACTIEKThI PA3BUTHS HEKOTOPBIX
WCCJICIOBAHHI B OMOTEXHOJIOTUH (KIIOHUPOBAHUE YEIIOBEKA).
Jemoncrpanus. Kapra-cxema «LleHTpbl MHOro0oOpa3us 1 MpOUCX0KICHUS KYJIbTYPHBIX
pacteHuii». ['epbapHble MaTepralibl U KOJUIEKIIMM COPTOB KYJbTYpPHBIX pacTeHui. Ta0nuupl:
«ITopoas! nOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX pacTeHUI». CXeMbl CO3/IaHUS
TeHETUYECKN MOJU(PHUIMPOBAHHBIX MPOAYKTOB, KIOHUPOBAHHS OpraHU3MOB. MaTepHuasl,
WUTIOCTPUPYIOLINE TOCTHKEHUS B 001aCTH OMOTEXHOIOTHH.
IKCKypeust
MHuoroo6pasue copToB pacTeHHI U MOPOJI KUBOTHBIX, METOJIbI UX BBIBEeJEHUS ((pepMa,
CEJIEKIIMOHHAs CTaHILMSL, CEIbCKOXO035HCTBEHHAs BBICTABKA).
JlaGopaTopHble U NpaKTHYeCKHe PadOThI
AHaIM3 ¥ OLEHKA TUYECKUX aClEeKTOB Pa3BUTUSI HEKOTOPBIX MCCIEA0BaHUN B OMOTEXHOIOIHH.
OcHoBuble nousitusi. Cenexuus; rudbpuanzanus u oroéop. Copt, mopoja, mTamm.
buorexnonorus. 'ennas nnxenepus. Kinonuposanue. I'eneTnuecku MOAUPHUIIMPOBAHHBIE
OpraHU3MBI.
Peseps Bpemenu
11 kaace
PA3JAEI 4
Bun
Tewma 4.1.
HcTopus 3BOMIOIMOHHBIX HAEH
Wcropust BOMIOIIMOHHBIX Hael. PazBuTre OMOIOTHU B JOIapBUHOBCKUH NIEPUOJ. 3HAUeHUe
pabom K. Jlunnes, yuenus JK. b. Jlamapxa, meopuu
K. Kiosve. [1pennocsiiku Bo3HuKHOBeHUs yueHus Y. /lapsuna. OBomtonmonHas teopus Y.
JapBuna. Ponb 3BOMIOIIMOHHON TeopuH B HOPMUPOBAHUM COBPEMEHHOI €CTECTBEHHOHAYYHON
KapTHUHBI MUDA.
Hemonctpanus. Kapra-cxema mapmipyta mytemectBus Y. Jlapsuna. ['epOapHbie MaTepHasbl,
KOJUIEKIIMH, (oTorpaduu U Ipyrue MaTepualbl, MOKa3bIBaIONIME NHANBUTYyAIbHYIO
U3MEHYMBOCTb U pa3HO00pa3ue COPTOB KyJIbTYPHBIX PACTEHUI U MOPOJ] TOMAIIHUX KUBOTHBIX.
OcHoBHble OHATHA. DBomous. Kpealinonusm, TpaHcpopMu3M, 3BOIOLMOHU3M. ['pyminoBas 1
WH/IMBU/yalbHasi U3MEHUUBOCTh. VIckyccTBeHHBINH 0TO0p. bopbba 3a cyiiecTBoBaHue.
EcTecTBenHsIit 0TOOD.
Tema 4.2.
CoBpeMeHHOE 3BOJIOLMOHHOE YUCHHE
Bupn, ero xpurepuu. [lonynsanus — cTpykTypHas €AMHHLIA BUJA, €AUHUIIA SBOJIIOIUH.
Cunmemuueckas meopus 360110yuY. JIBIKyIIIUE CHIIBI HBOJIFOLUU: MyTallMOHHBIN ITPOIIECC,
HOIYJISAUOHHBIE BOJIHBI, U30JILIMs, €CTECTBEHHBIH 0TOOD; UX BIUSHHE HA FeHO()OHT
MONyJIAIMH. [[BHOKYIIHA U CTaOMIN3UPYIONTUH €CTECTBEHHBIN 0TOOp. AanTaliii OpraHu3MoB K
yCIOBHUAM OOMTaHUA KaK pe3ysbTaT IEHCTBHsI eCTeCTBEHHOro 0TOopa. BunooOpasoBanue kak
pe3ynbTat 3Boounu. CrocoOb! ¥ MyTH BUA000pa30BaHMUsL.
CoxpaHeHue MHOrooOpa3usi BUI0B KaK OCHOBA YCTOMUMBOTO pa3BUTHS OHocdepsl. [ 1agHble
Hanpaeienus 280I0YUOHHO20 npoyecca. buonoeuueckuil npozpecc u OuoI02u4ecKuil pecpecc.
[IpuurHBI BBIMUpPAHUS BUJIOB.
Jloka3arenbcTBa 3BOJIONMHN OPTraHUYECKOTO MUPA.
Hemonctpanus. Cxema, MIUTIOCTpUPYIOLIast KpUTepuu BUIa. TabIuIbl U cXeMbl: «/[Brmxkymine
CHWJIBI 3BOJIOLUNY, «O0pa3zoBaHNe HOBBIX BUJOBY», «CXOACTBO HAYaJIbHBIX CTaIUN
IMOPHOHAIEHOTO PA3BUTHUS IO3BOHOYHBIX». [ epOapuu, KOJIJIEKIIMU U IpyTHe HarIsIHbIe



MaTepuaibl, IEMOHCTPUPYIOIIUE MPUCITOCOOIIEHHOCTh OPTraHNU3MOB K Cpeie OOUTaHUS U
pe3yNbTaThl BU1000pa3oBaHus. TaOauIbl, MyJIsS KU U ApyTHe HATJsAHbIE MaTepUabl,
JIEMOHCTPHUPYIOIE TOMOJIOTUYHBIE U aHAJIOTUUHBIE OPTaHbl, UX CTPOCHUE U MPOUCXOKICHUE B
OHTOT€HE3€; PYAUMEHTHI U aTaBU3MBI.

JlaGopatopHble U nmpakTHdeckue padboTsl Onucanue ocodelt Buaa no MoppoIorHiecKoMy
KPUTEPHIO.

BrisiBiienre n3MEHUYMBOCTH y 0c00€i 0 HOTO BUa. BrisiBiIeHHE TPUCTIOCOOICHHIT OPraHU3MOB K
cpene oouTaHus*.

Dkckypeust

MHuoroo6pa3ue BU0B (OKPECTHOCTH IIIKOJIBI).

OcHoBHbIe TIOHATHS. Bun, monymsius; ux kputepun. ['eHodon . J[BIKyIIINE CHITBI SBOTIOIUH:
MYTalMOHHBINA MPOLECC, MOMYISIIMOHHbIE BOJIHBI, H30JISIUs, €CTECTBEHHBIN 0TOOp. [IBrKy1uit
U crabummsupyromuit oroop. CrocoObl U MyTH BHI000Pa30BaHMS.

Tema 4.3.

[IpoucxoxaeHue Ku3Hu Ha 3emie

Pa3Butre npeacTaBieHuit 0 BOSHUKHOBEHUH XU3HU. Onvimul . Peou, Jl. [lacmepa. I'unore3s
0 MPOUCXOKICHUU KU3HU.

CoBpeMeHHbIE B3IJIs1/1bl HA BOSHUKHOBEHUE KU3HU. Teopusa Onapuna—XosjaeitHa. Y ciokHEeHHe
JKUBBIX OPTaHU3MOB Ha 3eMJI€ B MPOIECCE IBOJIIOIUU.

Hemonctpauus. Cxembl: « BO3HUKHOBEHHE OJJHOKIETOUHBIX 3YKAPUOTHUECKUX OPTaHU3MOBY,
«IBOJIOLNS PACTUTEIBLHOTO MUPA», « IBOJIIOLUS )KUBOTHOTO MUpay. PenpoayKium KapTuH,
n3zoOpaxaromux Giaopy u GayHy pa3InyHbIX 3p U eprooB. OKaMEeHeI0CTH, OTIIeYaTKU
OpPraHU3MOB B JIPEBHHX MOPOJAX.

JIaGoparopHble U IpakTHUYeCKue paboThI

AHauM3 ¥ OlleHKa Pa3JINYHBIX TUIIOTE3 IPOUCXOKICHUS KU3HU.

OKCKypeus

HcTopus pa3BUTHS KU3HU Ha 3eMJie (KpaeBeTUEeCKU My3eil).

OcHoBHble oHsATUS. Teopust Onapuna—Xonaeina. XumMudeckas 3Botonus. bruonornyeckas
sBosmronuA. [locTeneHHoe ycaokHeHHe OpraHu3alliy U TPUCTIOCOOJICHUS K YCIOBHSM BHEUTHEH
Cpeibl OpraHu3MOB B MPOLIECCE IBOJIIOLUU.

Tewma 4.4.

[IpoucxoxneHne yenoBeka

['unotessl npoucxoxacHus yenoBeka. [lomoxkeHne yenoBeka B CHCTEME KUBOTHOTO MUpa (Kj1acc
Munekonuratomue, otpan [Ipumatsel, pox Jlroan). IBontonus yeaoBeka, OCHOBHBIE ATanbl. Pacsl
yenoBeka. [lpoucxooicoenue uenoseveckux pac. BumoBoe eTuHCTBO YeIOBEYECTRA.
Hemonctpanus. Cxema « OCHOBHBIE ATAIbl IBOJIOINU YeNOBEKay. TabmuIlbl, H300paxaromnme
CKEJIEThI YeJIOBEKA U MTO3BOHOYHBIX KUBOTHBIX.

JlaboparopHble U MpaKTUIEeCKHe paboTh

BrisiBiieHrE MPU3HAKOB CXOJICTBA 3aPO/IBIIICH YeT0BEKa U IPYTUX MIICKOITUTAIOIINX KaK
JI0OKa3aTeJIbCTBO UX POJICTBA.

AHanM3 ¥ OlleHKa Pa3JIMYHbIX TUTIOTE3 TPOUCXOKICHHS YeTIOBEKA.

OKcKypeus

[TpoucxoxaeHne 1 IBOJIOHS YeTOBEKa (MCTOPUUECKUHN WIIH KpaeBeAUEeCKUN My3ei).
OcHoBHble nousTHs. [Iponcxoxaenue yenoeka. OCHOBHBIE 3TaIlbl 3BOJIIOLMH. J{BIKYyIIIIE
CHJIBI aHTpoOTIOTeHe3a. YemoBeueckne pacel, UX IMHCTBO.

PA3JIEJI 5

IKOCHCTEMBI

Tema 5.1.

Okonoruyeckue GakTopsl

Opranusm u cpena. [Ipeamer u 3agaun S3K0NOrUH. DKOJIOTHUECKHE (PAKTOPBI CPEIb
(abnotnueckue, GMOTUYECKUE, AaHTPOTIOT€HHBIE), UX 3HAYCHHE B )KU3HU OPTaHU3MOB.
3akonomepHocmu GIUAHUA IKOIO2UUECKUX PAKMOPO8 Ha Op2aHu3Mbl. B3aUMOOTHOIIEHUS




MEXIy OpraHu3MamMu. MeXBUIOBbIE OTHOILIEHUS: MAPa3UTU3M, XUIITHUYECTBO, KOHKYPEHIIHS,
cUMOuO03.

Jemonctpauus. Harnsaasle Matepuanbl, JEMOHCTPUPYIOIIME BIMSHUE KOIOTUYECKUX
(bakTOpoB Ha JKKBbIE OpraHu3Mbl. [IpumMepsl cumMOro03a B Ipupo/ie.

OcHoBHbIE TOHATHS. DKOJIOTUs. BHemHss cpena. Dkonorudeckue GpakTopsl. AOHOTHYECKHE,
OHoTHYeCcKue U aHTpororeHHsie (haktopsl. [lapa3zuTrsm, XUIIHUYECTBO, KOHKYPEHLIUS, CUMOUO03.
OKojoruyeckasi HULIA.

Tema 5.2

CtpykTypa 3KOCUCTEM

BunoBas u npoctpaHCTBeHHAsl CTPYKTypa d3kocucteM. [luiieBpie cBA3HM, KpyroBOpOT BEILIECTB U
IPEBpAICHHsI SHEPTHH B SKOocucTeMax. [[puIrHbI yCTOMYMBOCTH U CMEHBI SKOCUCTEM. Brmsiaue
YyeJioBeKa Ha KocucTeMbl. VIcKycCTBEHHBIE COOOIIECTBA — arpole€HO3bI.

Hemoncrpanus. Cxema «IIpocTpaHCTBEHHAs! CTPYKTYpa IKOCUCTEMBI (SIPYCHOCTh PACTUTEIBHOTO
coobiectBa)». Cxembl U TaOIUIBI, AEMOHCTPUPYIOIINE MUILEBbIE LU U CETH; SKOJIOTHYECKHE
NUPaMU/Ibl; KPYTOBOPOT BEIIECTB U DHEPTUU B SKOCHCTEME.

JIaGoparopHble u mpakTHueckue padboTsl CoCTaBIeHHE CXEM Mepeladl BEellecTBa U SHEPTUU
(merield muTaHMs) B 9KOCUCTEME™.

BrisiBeHrEe aHTPOIIOT€HHBIX U3MEHEHUH B 9KOCUCTEMaX CBOEH MECTHOCTH.

CpaBHHTENbHAS XapaKTEPUCTUKA IPUPOIAHBIX IKOCUCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH.
HccnenoBanue U3MEHEHU B SKOCUCTEMAaX Ha OMOJIOTUYECKUX MOAECISAX (aKBapUyM).

Pemenue skonornueckux 3aagau.

OKcKkypeus

EctectBeHHEbIe (J1€C, TTOJIC U JIp.) M UCKYCCTBEHHBIE (ITApK, caJl, CKBEp IIKOJIbI, epMa U JIp.)
9KOCUCTEMBI.

OcHOBHBIE TIOHATHS. DKOCHCTEMA, OMOTe0IIeH03, OMOIIeHO03, arponeHo3. [IpoayeHTsl,
KOHCYMEHTBI, peIylleHThI. [IuieBbie 1enu u ceTu.

Tewma 53.

buocdepa — rimobanpHas sKOCHCTEMA

buocdepa — rnobanpHas sxocucrema. CoctaB u CTpykTypa 6uocdepsl. Yuenue B. U.
Bepnazckoro o 6uocdepe. Ponb xuBbix oprann3moB B 6nochepe. bruomacca 3emmu.
Buonocuueckuii kpyeosopom eewecme (Ha npumepe Kpy2o8opoma 600bl U y21epooa,).
Hemonctpauus. Tabnuis! u cxemsl: «CTpykTypa Ouocheps»,.« Kpyroopot Bozs! B Ouochepe»,
«Kpyrosopot yriepona B ouocdepe». Harnsaupiit MmaTepua, oTpaxaromuid BUJ0BOE
pa3sHooOpa3ue KHUBBIX OPraHU3MOB OHOChEpHI.

OcHosHble noHATHA. brocdepa. )KuBoe BemiecTBo, OMOreHHOE BEIIECTBO, KOCHOE BEIIECTBO,
6uokocHoe BeuiecTBo. buomacca 3emin.

Tewma 54.

buocdepa n yenosek

buocdepa u yenosek. I 106abHbIE 3KOTOTHYECKHE TPOOIEMBI U ITYTH UX PELICHUS.
[TocnencTust nesATeILHOCTH YelloBeKa JUls OKpyskatouien cpezpl. [IpaBuia moBeaeHus B
npupoaHOH cpene. OXpaHa MPUPOIBI U PATMOHAIBHOE UCTIOIH30BAHUE TIPHPOTHBIX PECYPCOB.

Hemonctpanust. TaGauIbl, HIUTFOCTPUPYIOIIKE TI00ATBHBIC YKOJIOTHYECKUE TPOOTIEMBI U
MOCJIEACTBHS IEATENBHOCTH YEI0BEKA B OKpY Karollel cpene. KapTel HallMOHAIbHBIX ApKOB,
3aMOBEHUKOB U 3aKa3HUKOB Poccuu.

JIaGopaTopHble U MpaKTHUECKUE pabOThI

AHanm3 ¥ OlleHKa MOCIEACTBUN COOCTBEHHOM NIEITETLHOCTH B OKPYIKAIOIIECH cpejie.
AHanu3 1 OleHKa I100aJbHBIX HKOJOTHUECKUX MPOOIeM U MyTeil X perieHus.
OcHoBHble NOHATHUSA. [ TT06anbHbIe 3KOT0THYecKHe MpodieMbl. OXpaHa MPUPOIbIL.
PannonansHoe npupononons3oBanue. HanmoHnanbHble Napky, 3al10BEJHUKH, 3aKa3HUKH.
KpacHas kHura.

3akiroueHue

Peseps BpemeHn



3. TemaTuyeckoe IUIAaHUPOBAHKE C YKa3aHUEM KOJUYECTBA YaCOB, OTBOJAMMBIX HA OCBOCHUE
KaKIOU TEMEIL.

10 kimacc
Ne i/ Koma-Bo yacoB
HasBanue paznena
1. Pasnen 1. buonorus kak Hayka. MeToJpl Hay4HOI'O 3
[MO3HAHMUS.
2. Pasgen 2. Kitetka 10
3. Paznen 3. Opranusm 18
4. PesepBHOE Bpems 4
5. Hroro : 35
11 xnacc
No HasBanue paznena Komn-Bo yacoB
/11
1. Pasznen 4. Bun 19
2. Paznen 5. DxocucTeMBI 11
3. 3aKiroueHue 1
4. Pezeps 3
5. Hroro: 34
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