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IosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamma npeamera "buonorus” ans 9-ro kinacca cocraBieHa Ha ocHoBe: OOpa30BaTENLHOTO
CTaHJapTa OCHOBHOTO o011ero oopazoanus mo 6uonoruu 2010 roxa; [IpumepHoit mporpamMmsl 1o
OHMOJIOTHH OCHOBHOTO 00111eT0 00pa3oBanust; [IporpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs 1O
ouonorun aBTopoB B.b. 3axaposa, H.W. Conuna, E.T .3axapoBoi;

Pabouas nmporpamMMa opreHTHPOBaHA HA HCIIOJIb30BaHUEe yueOHuKa: buomorus. 9 kit : ydeOHUK JUIs
obmeobpaszoBarenbHbIX yupexaenuii / B.b. 3axapos, B.1.CuBornazos, C.I'.MaMoHTOB,
N.b.AragoHos.

Iesm paGoueii mporpaMMel.

0C60eHUe 3HAHWA O pOIM OHWONOTUYECKOH Hayku B (OPMHUPOBAHMHM COBPEMEHHOMN
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA; METOAAaX MO3HAHMS KUBOW MPHUPOIBI; O KUBOW MPUPOJE U
MPUCYIIUX €l 3aKOHOMEPHOCTAX; O CTPOCHUH, JKU3HENEATEIBbHOCTH M Cpefoodpasyromieil ponu
YKUBBIX OPraHU3MOB; O YEJIOBEKE KaK OMOCOLMAIbHOM CYILECTBE;

061a0eHue YMEHUSIMU TIPUMEHSTh OMOJIOTUYECKUE 3HAHUS U1 OOBSICHEHUS MPOLIECCOB U SIBICHUN
KUBOU MPUPOBI, )KU3HEAEATEILHOCTH COOCTBEHHOTO OpPraHU3Ma; MCIOJIb30BaTh WH(OPMALIUIO O
COBPEMEHHBIX JOCTI)KEHHUSX B 00JacT OMOJOTMH M KOJOTHH, O (DakTopax 37A0pOBbS U PUCKA;
pabotaTh ¢ OHONIOTMYECKUMHU NpUOOpaMu, HHCTPYMEHTAMH, CIPAaBOYHHKAMHU; IPOBOAUTH
HaOmroAeHNsT 32 OMOJOTMYECKUMH OOBEKTAMH M COCTOSIHUEM €ro COOCTBEHHOTO OpraHH3Ma,
OHMOJIOTMYECKHE IKCIIEPUMEHTHI,

Ppazeumue T03HABATEIbHBIX HHTEPECOB, HMHTEJUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
IpolLecce MpoBeACHNs Ha0I0IeHUH 3a )KMUBBIMU OpraHU3MaMH, OMOJIOTUYECKUX IKCIIEPUMEHTOB,
paboThI ¢ pa3NUYHBIMU UCTOYHUKAMU UH(POPMAITUH;

éocnumanue TO3UTHUBHOIO IIEHHOCTHOTO OTHOIIEHHS K JKMBOW TpUPOJE, COOCTBEHHOMY
3JI0pPOBBIO U 3/I0POBBIO JPYTUX JIFOJIEH; KyJIbTYpbl IOBEJCHUS B IPUPO/IE;

UCIOJIb30BaHNE TPHUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEJIHEBHOM >XM3HHM IJs yXoja 3a
pacTeHHUsIMH, JOMAIIHUMHU >KUBOTHBIMU. 3a00Ta O COOCTBEHHOM 3[I0POBBE, OKa3aHHE IEPBOM
MIOMOIIN cebe M OKPYXAIOIINM; OIIEHKAa IOCIEJCTBUI CBOEH AESITENbHOCTH MO OTHOLIEHUIO K
IPUPOJHON Cpeie, COOCTBEHHOMY OpraHU3My, 3/I0pPOBBIO JPYIHX JOJEH, Uil coOIroAeHus
MpaBUJl TIOBEJCHHUS B OKPYXKAIOIIEH cpesie, HOPM 30pOBOTO o0Opasa KU3HMU, MPO(PUIaKTUKU
3a00NIeBaHUM, TpaBMaTU3Ma U CTPECCOB, BpEeAHBIX MpuBbIuek, BUU-undexun.

3agauu paboueil MporpaMMsl:

Ooyuenus:

co3JaTh YCIOBHS Ui (OPMHUPOBAHHS Yy YYaAIIMXCS MPEAMETHOM W y4eOHO-HCCIIeIOBATEIhCKON

KOMIIETEHTHOCTEH:

1. o0ecreunTh YCBOCHUE yUYalTUMHUCS 3HAHWUW 1O OO0IIeil OMOJIOTHH B COOTBETCTBUU CO CTAaHIAPTOM
OMOJIOTMYECKOT0 00pa30BaHUS yepe3 cuctemMy u3 68  ypOKOB M  WHIWBUJyaJIbHbBIC
o0pa3oBareNbHbIE MapIIPYThl YYCHUKOB;

2.  10OUTHCS MOHUMAHUS MIKOJbHUKAMHU MPAKTHYECKON 3HAUUMOCTH OMOJIOTUYECKUX 3HAHUN;

3.  TpOIOKHTH (OPMUPOBAHWE Yy IIKOJIHHUKOB OOIICYYeOHBIX YMEHHH: KOHCIIEKTHPOBAThH

MMUCbMEHHBI TEKCT H p€Yb BBICTYHNAKOIICTO, TOYHO MH3JIaraTb CBOM MbBICIA IIPU NHCbMC
4gepe3 CUCTEMY SaJIaHPII)’I, BBIIBHUI'aTh TUIIOTE3bI, CTABHUTH IICIIH, BI)I6I/IpaTB METOJBI U CPCACTBA UX
AOCTHIKCHUSA, aHAJIU3UPOBATD, O606H_IaTB " JCJIaTh BBIBOABI 4YCPC3 J'Ia60paT0pHBIe pa6OTLI.

Pazeumus:



CO37aTh YCJIOBHS I Pa3BUTHS Y IIKOJbHUKOB HHTEJUIEKTYAJIbHON, SMOLIMOHAIBHON, MOTUBALIMOHHON
1 BOJIEBOM cdepbl: 0co00e BHUMaHUE OOpaTUTh Ha Pa3BUTHUE Yy JCBATUKIACCHUKOB MOTOPHOM MaMsTH,
KPUTHUYECKOI'O MBIIUIEHUS, MPOJOJDKUTHh pa3BUBaTh y YUYEHUKOB YBEPEHHOCTh B cele, 3aKpenuThb
YMEHUE JOCTUTaTh NOCTABICHHOW LIEIH.

Bocnumanua:

CHOCOOCTBOBAaTh  BOCHUTAHHIO  COBEPUICHCTBYIOIIUXCS ~ COLMAIbHO-YCIEIIHBIX  JHYHOCTEH ¢
IIOJIOKUTEINBHOUN Sl - KOHIENIuMen», NPOJOJKUTh HPABCTBEHHOE BOCIIUTAHUE YYAIUXCA U pPa3BUTHE
KOMMYHHKATUBHOM KOMIIETEHTHOCTH (YMEHHUS KUTh B OOIIECTBE: 0OMIAThCs, COTPYIHUYATh U YBaXKaTh
OKPYKAIOIIIKX )

MecTo 1 poJib Yy4eOHOI0 NpeaMera:

Kypc Ouonornm B 9 kiacce HampaBiieH Ha (OPMHUPOBAHME Yy yYAIIUXCS 3HAHUH O JKHBOM
npupoac, €€ OTIMYUTCIIbHBIX IPHU3HAKax — ypOBHeBOﬁ opranu3aly 1 3BOJIIOIWH, ITO3TOMY IIpOrpamMma
BKJIFOYAeT CBeACHUS 00 O0OmMX OHOJOTMYEeCKMX 3aKOHOMEPHOCTSX, MPOSBIIONIMXCS Ha pa3HBIX
YPOBHSIX OpraHM3allid XHBOW MpHUpOAsl. B mporpamme oco0oe BHHUMAaHHE YJEIEHO COAEPIKaHUIO,
JexaleMy B OCHOBE (hOPMHPOBaHHS COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MUPA, IIEHHOCTHBIX
OpHUEHTALIHMH, peaiM3ylolmieMy — T'yMaHU3alLuIo OMOJIOrMYECKOI0 o0Opa3oBaHusl. OcHoBy
CTPYKTYPUPOBAHHS COJACPXKaHUS Kypca OHONOTMM B 9 Kilacce COCTaBIAIOT BEAyIIME HICH —
OTJIMYUTENbHBIE 0COOEHHOCTH JKUBOM npupoanbl, €€ YpOBHEBAA OpraHMu3alvd U 5BOJIIOLUA.

B npumepHoil mporpaMmMe mpenycMOTpEH pe3epB CBOOOAHOTO y4eOHOro BpeMEHH Ui Oolee
IIMPOKOTO HCIIOJIB30BaHMSA, HAPSAY C TPAJAWIUOHHBIM YPOKOM, Pa3HOOOPa3HBIX (OPM OpraHM3aluU
y4eOHOro mporecca, MpOBEICHUsI JTa0OPATOPHBIX M MPAKTUYECKUX Pa0OT, BHEIAPEHHS COBPEMEHHBIX
neJarorutdcCKux TEXHOJIOTHH.

IIporpamma paccunTana Ha 68 yaca B roa, u3 HUX:

Teopemuueckas wacms — 62 ypoka;
Ipaxmuueckas yacmo — (npaxkmuueckue pabomwl 8 xo0e ypokog) — 8
B mom uucne xonuuecmeo konmpoabHuix pabom 3a 200 — 6

®opMbI Opranu3anuu 006pa3oBaTeILHOTO MpoIecca:

Obwexnaccuvie ¢hopmul:  ypoK, coOecelloBaHHME, KOHCYJbTAllUs, MpakTHueckas pabora,
porpaMMHOE 00y4YeHHE, 3a4€THBII YPOK.

Cuctema ypoKOB COPHMEHTHpPOBAaHA HE CTOJBKO Ha Mepefayy «TOTOBBIX 3HAHMI», CKOJIBKO Ha
dbopMUpOBaHHE AKTHBHOW JWUYHOCTH, MOTHBHUPOBAHHOW K €aM000pa3oBaHHIO, O0Jamaromei
JOCTaTOYHBIMH HABBIKAMHU U TICHXOJOTMYECKUMH YCTAaHOBKAMHM K CaMOCTOSITEIbHOMY IOHCKY, O0TOOpY,
aHAJIM3Y U MCIIOJIH30BaHUIO HH(POPMAIANL

I'pynnosvie ghopmei: TpynnoBast paboTa Ha ypoKe, IpYyIIOBOH NPaKTUKyM, IPYIIIOBbIE TBOPUYECKHUE
3aJJaHHS.

WupuBuayansheie GopMbl: paboTa ¢ JIMTEpaTypoll WM 3JIEKTPOHHBIMU HMCTOYHUKAMH WH(pOpMaIUH,
MUCHMEHHBIC YITPAKHEHUS, BBITOJTHEHNE MHINBUAYATbHBIX 3a/IaHMH.

Memoowi 0byuenus: CIOBECHbIE - paccka3, Oecela; HaAIATHBIC - WIIIOCTPAIMH, JIEMOHCTPALUU
Kak OOBIYHBIC, TaK ¥ KOMITBIOTEPHBIE, NPAKTUYECKHEe — BBITOJHEHWE Ja0OpaTopHBIX  PadoT,
CaMOCTOSITEeNIbHAsI paboTa CO CITPaBOYHUKAMH U TIUTEPATypoi (OOBIYHON U AIEKTPOHHOM ).

Texnosoruu o0yyenusi:  nuddepeHIpoBaHHOE, NPOOIEMHOE, pPa3BHBAIOLIEE, PA3HOYPOBHEBOE



o0ydeHue; KJIACCHO-ypO4Has TEXHOJOIHMsl OOydeHHs, TIpyNIoBas TEXHOJOTUs OOydeHHs, HIpoBas
TEXHOJIOTUSA (AUIAKTUYECKas UTPa).

TpeOoBaHMsI K YPOBHIO OJATOTOBKH YYAIIUXCS

B pezynomame uzyuenus buonocuu yuenux 00aiceH:

3HATH/TIOHUMATh

o NPU3HAKU OUONIO2UYECKUX 00BeKmOos: >KUBBIX OPraHW3MOB; T€HOB W XPOMOCOM; TOMYJISIIHA;
HKOCHCTEM U arpo3KoCUcTeM; Ouochepsr;

o CYWHOCMb  OUONI02UYECKUX Npoyeccos: OOMEH BEIIECTB W NPEBpAILllCHHs SHEPIUH, pa3BUTHE,

pa3sMHOXKCHHE, HACJICICTBEHHOCTh W W3MEHYMBOCTh, KPYTOBOPOT BEIISCTB M TPEBPAICHUS
SHEPIUU B IKOCHUCTEMAX;
YMETh

. 00vsACHAMb: POIIb OMONOTUM B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHON KapTHHBI
MUpa, B MPAKTHYECKOW JIEATCIBPHOCTH JIIOJICH W C€amMoro ydYeHHKa; POJACTBO, OOIIHOCTh
MIPOUCXOXKACHUS W SBOJIIOLUIO PACTEHUH M KUBOTHBIX (Ha MPHMEPE COMOCTABJICHUS OTIEIbHBIX
TPYII); POJb pa3IMYHBIX OPraHU3MOB B KH3HH 4YEJIOBEKA W COOCTBEHHOW JICATEIbHOCTH;
B3aMMOCBSI3U OPTAaHU3MOB M OKPYXKAIOIIEH Cpellbl; OMOIOTUYECKOrO pa3Ho00pa3usl B COXpaHECHUN
Oouocdeprl; HEOOXOUMOCTh 3aIIUTBI OKPYXKAKOIIEH Cpeibl; MECTO U POJIb YEJIOBEKa B MPHUPO/IC;
B3aMMOCBSI3U YEJIOBEKA U OKPYKAIOIIEeH CpeIbl;

. uzyyams  Ouonocudeckue 00bEeKmvl U Npoyeccyl: CTABUTh OUOIOTUYECKHE SKCIIEPUMEHTHI,
OIMCHIBATH ¥ OOBSICHATH PE3YJIBTATHI ONBITOB; HAOFOIaTh 32 MOBEACHUEM KUBOTHBIX, CE30HHBIMH
W3MEHCHHUSIMH B NIPHUPOJIC; pacCMaTpUBaTh Ha TOTOBBIX MHKpOINpEnaparax M OINKHCHIBATh
OHoJIOrnYecKre 00bEKTHI;

o acno3Hasams U onucvledms. Ha Ta6n1/1uax OCHOBHBIC 4YaCTH W OpraHOMAbl KIJICTKH ACTCHU
b
Pa3HbIX OTACJIOB, KHBOTHBIX OTHCJIBHBIX THUIIOB W KJIACCOB; HanOoJee pacnpoCTPpaHCHHBIC
PpacCTCHUA U ) KUBOTHBIX CBOCH MCCTHOCTH, KYJIBTYPHBIC PACTCHUA U JOMAIIHUX JKUBOTHBIX;

o 6blAs1AAmb USMCHYUBOCTh OPraHU3MOB, HpI/ICHOCO6J'ICHI/I$[ OpTraHu3MOB K CpEac 06I/ITaHI/I${, THIIBI
B3aHMOJEHCTBUA Pa3HbIX BUJOB B SKOCHUCTCME;

L4 cpasHusaniob OMOJIOTHYECKUE OOBEKTHI (KJ'ICTKI/I, OpTaHHU3MBI, HpeﬂCTaBHTeHeﬁ OTACIBHBIX
CUCTEMATHYCCKUX IpyHH) " ACJIaTh BBIBOABI HA OCHOBE CPABHCHUS

o AHANU3UPOBAMb U OYeHusams BO3ACUCTBHE (DAKTOPOB OKpY’Karolleil cpesbl, (hakTOPOB pUCKa Ha
3JI0pOBbE, TOCIEACTBHI JEATEIbHOCTH 4YENOBEKa B OKOCHUCTEMAax, BIUSHUE COOCTBEHHBIX
MTOCTYIIKOB Ha KMUBBIE OPTAHU3MBI U DKOCHUCTEMBI;

o npo8oOUMb  CAMOCMOAMENbHLIUL  NOUCK  OUONO2UYecKol UHGOpMayuu. HAXOIUTh B TEKCTE
y4eOHHKA OTJIWYUTEIbHBIC TMPU3HAKA OCHOBHBIX CHUCTEMATHYECKUX TPYMM; B OMOJOTHUYECKHUX
CIIOBapsIX W CHPAaBOYHHMKAX 3HAYEHHUS OWOJOTMYECKUX TEPMHHOB, B Pa3JIMYHBIX HCTOYHHKAX
HEOOXOaUMYI0 HWH(GOPMAIMI0O O JKHUBBIX OpraHu3Max (B TOM 4YHCIE€ C HCIOJIb30BAaHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTHH);

o HCIOJIb30BaTh MPHUOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTHUUECKOHN AESITEIbHOCTH U MOBCEIHEBHOMN
KHU3HU JJIS:

o panMoHaIbHON OpraHu3alluy TpyJda M OTAbIXa, COONIOJICHHS MPABUII MOBEJIEHHS B OKpYy’Karomien
cpene;

o Npo(UIaKTUKU BPEAHBIX NPUBBIYEK (KypeHHUeE, alKOroJIu3M, HapKOMaHus);

o BbIpallliuBaHUA U PaAa3MHOKCHHUA KYJIIBTYPHBIX paCTeHI/Iﬁ " JOMAIIHUX XMBOTHBIX, YXO0/Ja 3a HUMH.



Y4yeOHO-TEMATHYECKUN TIJIAH:

B TtoMm uncne

KomnuectBo
No . nabopaTopHEIe,
W HaumeHoBanue nzyyaemoin TemMbl 4acoB Ha ee HpaKTHYECKIe,
U3yueHHe
KOHTPOJIbHBIE
1 MHoroo6pa3ue >KMBOrO MHpa. YPOBHU OpraHHU3alMU U 1
OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB
2 | Pazgen: CTpykTypHasi OpraHu3alus ;KMBbIX OPraHU3MOB 12
Tema 1.1. Xumuueckasi opraHu3anus KJIeTKU 3
Tema 1.2. OOMeH BeUIECTB U MPEBpaIIeHUE SHEPTUH 3
Tema 1.3. O6mue NpUHUUINBI KIETOYHON OpPraHU3aIUU 3) 1 x/p, 2 n/p
3 | Pazmen: Pa3mMHo:KeHMe W HUHIMBHAYajdbHOe Ppa3BUTHE 5
OpPraHu3MoOB
Tema 2.1. PazMHOXKEHUE OPraHU3MOB 2
Tema 2.2. InguButyaqbHOE pa3BUTHE OPTaHU3MOB 2 1 x/p
4 | Pa3nen: HacieacTBeHHOCTh H H3MEHYHBOCTD 15
Tema 3.1. 3aKkOHOMEPHOCTH HACJIEJOBAHUS TIPU3HAKOB 8
Tema 3.2. OcHOBHBIC (HOPMBI H3MEHYHUBOCTH 3
Tema 3.3.Cenexuusi pacTeHUH, )KUBOTHBIX,
MHUKPOOPTaHHU3MOB 3
1 x/p, 2 n/p
5 | Pazgen: DBosmonus ;kuBoro Mupa Ha 3emJe 20
Tema 4.1. PazpuTue OMOIIOTUU B TOAAPBUHCKUHN MTEPUOJ 2
Tema 4.2. Teopus Y. JlapBuHA O TPOHMCXOXKIECHUH BHIIOB
yTéM €CTECTBEHHOT0 0TOOpa. 3
Tema 4.3. CoBpeMeHHBIC TTPEACTABICHHS 00 BOJIFOIIHH. 4
Tema 4.4. TlpucnocoOJeHHOCTh OPraHU3MOB K YCIOBUSAM
BHEITHEH Cpesibl KaK Pe3yIbTaT dBOITIOIUH 3
Tema 4.5. BO3HUKHOBEHHUE U Pa3BUTHE KU3HU Ha 3emJie 2
Tema 4.6. Pa3zBuTHne xu3HHA Ha 3eMiie 5
1 x/p, 1 n/p
6 | Pazgen: B3aumooTHOLIeHHsI opranu3sMa u cpeibl. OCHOBBI 10
IKO0JIOTHH.
Tema 5.1. buocdepa, e€ cTpykTypa u G yHKIIHH. 6
Tema 5.2. buocdepa u yenoBex 3 1 x/p, 3 n/p
7 | IToroBbIf ypoK - BBINOJHEHME MTOrOBOM paboThl 3a Kypc 9 2
KJlacca
AHanu3 1 paboTa HaJ| OIHOKaAMH.
8 | Pesepn 3
9 | Uroro 68 6 x/p, 8 /p




®opMbI KOHTPOJIS U IPOBEACHUS ATTECTANMH YUYALMXCH:

H3yuennulit mamepuan Ha ypoke - YCTHBIA ONPOC yYaIIUXCsl, CAMOCTOSTEIbHbIE TUCbMEHHBIE
paboThl, TECTUPOBAHKE 110 U3YYCHHON TEMe YpOKa, BHIIIOJIHEHUE HHINBUIyaJIbHBIX 3aaHUM.
H3yuennvie mempl - KOHTPOJIbHBIC paOOTHI 110 TEMaM.

Ouyenku no umozam uemeepmelil.
Hmozogwlii ypox - BeIOIHEHUE pabOTHI 32 Kypce 9 Kitacce

IlepeyeHb KOHTPOJBLHBIX PadOT

Ne KonunuectBo
Tema
n/m 4acoB
1 | KontponbHas pabota Nel «OCHOBBI yueHHS O KIETKE». 1
2 | KoutponbHas pabora Ne2 «Pa3MHOXeHHE U WHAMBHIYabHOE pa3BUTHE 1
OPTaHU3MOB)
3 | KoutponpHast pabora Ne3 «OcCHOBBI ydY€HHS O HACIEACTBCHHOCTH U 1
W3MEHYUBOCTH»
4 | KontponpHas pabora Ne 4 «YdeHrne 00 IBOIIFOIAIY 1
5 | KonTponbnas pa6ora No 5 «OCHOBBI 9KOJIOTUN 1
6 | Wrorosasi koHTpOJIbHAS PabOTHI 3a Kypc 9 Kiacca 1

Ilepedyenn npakTu4eckux pador

Tema

ITpakTnueckas paborta Nel «l3ydeHue kinetok Gakrepuii»

ITpakTnyeckas pabora Ne2 «/3yueHne KIETOK paCTeHUH U JKUBOTHBIX»

[TpaxTnueckast paborta Ne3 «PemnieHrie reHeTUUECKUX — 3a]auy.

HpaKTI/I‘-ICCKaSI pa60Ta Ne4 «BrIgBICHNE U3MEHYUBOCTHU OpTaHnu3MOB»

[TpakTrueckas padota N5 «BrisiBIeHNE NpUCIOCOOIEHHOCTH K Cpeie OOUTaHUS

HpaKTI/I‘-ICCKaSI pa60Ta Ne6 «CocraBiaeHue cxem rnepeiadn BCUICCTB U SHCPIUN»

~Njo| o AWMk
B -

[TpakTnueckast padota Ne7 «BblsiBIeHHE TUIIOB B3aUMOJIEHCTBUS Pa3HbIX BUJOB B KOHKPETHOM
OKOCUCTEME»

8 | IpakTmueckas padora Ne§
«AHau3 M OIIEHKa IOCIIEACTBUN AEATENIbHOCTH YEIOBEKa B SKOCHCTEMAX))




Coaep:xxanue yueOHOro npeamera (Kypca)

PA3JIEJI 1. - CTPYKTYPHAS OPTAHU3ALUSA ’KUBBIX OPTTAHU3MOB

Tema 1.1. Xumudeckasi opranu3amnus kjierku (34)

DJNeMeHTHBIN COCTaB JKMBOTO BemliecTBa Onocdepsl. PacpocTpaHeHHOCTh 3JIEMEHTOB, WX BKJIAJ B
o0pa3oBaHME KUBOM MaTepuu U OOBEKTOB HEXKUBOW MPUPOJbl MaKpO3JIeMEHTbl, MUKPO3JIEMEHTHI, UX
BKJIa/1 B 00pa30BaHNE HEOPTaHUYECKUX U OPTaHUYECKUX MOJIEKYJI )KUBOTO BELIECTBA.

Heoprannueckue MoseKynbl KMBOIO BEIIECTBA: BOJA; XMMHUYECKHE CBOICTBa M OHOIOrMYecKas
POJIb: PaCTBOPHUTENH THAPO(PUIBHBIX MOJIEKYII, Cpeia MPOTEKAaHUSI OMOXUMHUYECKUX MPEBPAIIECHUH, pOIIb
BOJIbI B Temyioperyasuuu u ap. Coiau HEOpraHMYeCKUX KUCIIOT, UX BKJIAJ B 0OecHeueHue MpoLEeccoB
KHU3HEIEATSNPHOCTH M TOJJIep)KaHhe TomeocTa3a. Poib KaTMOHOB W aHHUOHOB B 00ECIECYCHUU
IIPOLIECCOB KU3HEAEATENbHOCTH. OCMOC M OCMOTHYECKOE JaBJICHHE; OCMOTHYECKOE IOCTYIUICHHE
MoJIeKyJ B KJIeTKY (BydepHbie crcTeMbl KIETKH U OpraHu3Ma. )

Opranuyeckre MOJIEKYNbl. buojoruueckue mnonuMepbl — O€IKU; CTPYKTYpHas OpraHu3auus
(mepBrYHasi, BapuaHThl BTOPUYHOM, TpETHYHAs U YETBEPTHUYHAs CTPYKTYpHas OpraHu3alis MOJIEKYJ
Oenka M XMMHMYECKHE CBsI3M, MX yuepxkuBatoimue) CBoilcTBa OenkoB: jaeHaTypauusi (oOpaTtumasi H
HeoOpaTumas) peHatypanus. OyHKIUU OETKOBBIX MOJIEKYJ. bruomornueckue kKataim3aTopbl — OCINKH,
UX KiIaccU(UKalMs, CBOMCTBa U pojb B 0OECHEUEHUM MPOILECCOB >KU3HENESITEIbHOCTH YTJIEBOMBI B
KU3HU pPACTEHUHU, KHUBOTHBIX, I'puOOB M MHUKpoopraHuzMoB. CTpoeHue u OHOJIOrHYecKas poJib
OuonoaMMepoB nosuucaxapuioB JKupbl — OCHOBHOM CTPYKTYpPHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH U
UCTOYHUK »HHEpruu. OcoOEHHOCTH CTPOEHUs JKUPOB M JIMIMJIOB, JIeXKallueé B OCHOBE MX
(YHKIIMOHAJIPHOW aKTUBHOCTH Ha YpPOBHE KJIETKM U 1enocTHoro opranusma. JJHK — monexynst
HACJIEICTBEHHOCTU. YPOBHU CTPYKTYPHOM OpraHM3alliM; F€HETHMYECKHUH KO, CBOMCTBa Koaa. Pemym-
mukamus JIHK, nepenmaua wnacneacTBeHHOM WH(OpManMu W3 TOKOJEHUS B TOKOJEHHUE. Mepeaada
Haclle/ICTBEHHON MH(popMalMu U3 g1apa B unuToruiasMmy; tpanckpunuus. PHK, crpykrypa n gyHkuum.
Nudopmannonnsie, TpaHcnoptHele, pubocomanbHble PHK. «Manbie» Monekynsl U UX poib B
O0OMEHHBIX Ipoleccax. ButaMuHsl:

CTPOEHHE UCTOUYHUKH MOCTYIUICHUS, QYHKIIUU B OPraHU3ME.

neMoHcTpanus. O6beMHbIE MOJIENTU CTPYKTYPHOM OpraHu3anuy OMOJIOrHYECKUX MOJIMMEPOB: OEJIKOB
1 HYKJIEMHOBBIX KUCJIOT UX CPaBHEHHE C MOJIETISIMU UCKYCCTBEHHBIX MOJIUMEPOB (TIOJMBUHUIXIIOPHU).

Tema 1.2. O0OMeH BemiecTB U npeBpailenune Heprum (3 4)

OOMeH BelllecTB W MpEBpalllEHUE HHEPruH B KIETKe. TpaHCIOPT BEIIECTB Yepe3 KIETOYHYIO
MeMOpaHy. MHHO- M (¢arouuto3. BHYTpUKIETOYHOE NHIEBAapeHUE M HAKOIJICHHE SHEPrHH, pac-
HieryieHue TI0K0o3bl. bruocuHTes 6enKoB, KUPOB U YIIeBo10B B KieTke doTocuHTe3. XEeMOCHHTES.

Ymenus. OOBACHATh PUCYHKU U CXEMBI, NIpe/ICTaBlIeHHbIE B yueOHHKe. CaMOCTOSTEIbHO COCTABISATh
CXEMBbI IPOILECCOB, MPOTEKAIONINX B KJETKE, U «IIPUBA3BIBATH» OTIENbHBbIE UX ATalbl K Pa3InYHBIM
KJIETOYHBIM CTpPYKTypaM. MutocTpupoBaTh OTBET MPOCTEHIIMMU CXEMAMH U PUCYHKaMU KJIETOYHBIX
CTpyKTyp. PaboTarh ¢ MUKPOCKONIOM M M3TOTOBJIATH MPOCTEHIIINE MpernapaTsl sl MUKPOCKOITMYECKOTO
HCCIIEIOBaHM
Meoswcnpeomemnvie  ceasu. Heopeanuueckas xumus. Xumuueckue cBs3d. CTpoeHHE BellecTBa.
OKHCINTENBHO-BOCCTAHOBUTENIbHBIE peaKUuU. Opeanuueckana xumusa. lIpuHIKNBI OpraHu3anuu
OpPraHMYECKUX COEAMHEHUHU. YTIEBOJBI KHUPbl OCJNKH, HYKIEMHOBblEe KHUCIOTHl. @u3uka. CBocTBa
KHUJKOCTEH, TETJIOBBIE SIBJICHUS. 3aKOHBI TEPMOJIMHAMUKH.

Tema 1.3. O0uue NpUHUMNBI KJIETOYHON opranuzauus (54)

IIpenmMer u 3agaun HUTONOTMHU. METOABI U3YUEHMsI KJIETKU: CBETOBAask M AIEKTPOHHASI MUKPOCKOIIUS;
OMOXMMHUYECKNE U UMMYHOJIOTHUECKHE METO/IbI /IBa TUIIA KJIETOUYHONW OpraHM3aluy: IPOKapuOTHYECKHE



U DYKapUOTUYECKHE KIIETKH.

Knerka — cTpykTypHO-(DyHKIMOHAJIbHAs €IMHULA JKUBBIX OpraHu3moB. Kiletounas Tteopus

cTpoenust opranu3zmMoB OO1Me MPUHLIUIIBI OPTaHU3AIMH KIIETOK.
Crpoenue knetku. Kinerounsle MeMOpanbl. OpraHouibl LIUTO IUIA3MBbI: SHAOIUIA3MaTHYECKas

CeTb, pUOOCOMBI, KOMILIEKC ['ONbIKM, JIM30COMBI MHUTOXOHJPHH, IUIACTUIBI, KICTOYHBIH LEHT,
pecHHYKU U Krytuku. KierouHoe siapo, snepHas o00J0YKA, XPOMATUH, SIAPBIIIKO M SIIEPHBIM COK.
XpOMOCOMBI, KapHOTHII, JIeleHue KIeToK. [IoHsATHEe 0 MHUTOTHYECKOM IMKIJIe MHTep(has3a U MPOIECCHI,
IpoucxoJslue B Hel, npodasza, meradasa, aHadasza u Tenodasza. bruonornyeckuii cMbica U 3HaYEeHUE
MUTO3a. JKM3HEHHBIN IIUKJI KJIETOK, MOHATHE O Au(QepeHInpoBKe.

IpOKapuoThl. (OCHOBBI OpraHM3aLUU  MPOKAPHOTHYECKOM KieTku. CTpoeHHe IMTOIIIa3Mbl
OakTepuaIbHON KICTKH; JTOKaIU3aus GEPMEHTHBIX CUCTEM M OpPTaHU3alMs MeTa00IM3Ma Y IPOKAPHOT.
I'enernueckuil ammapar Oaxkrtepuil. OCOOCHHOCTH KU3HEAEATENBHOCTH OakTepuu: aBTOTPO(QHBIE U
rereporpodHbIe OakTepuH, a’dpoOHBIE M aHAIPOOHBIE MHKpOOpraHm3Mbl. CHOpoOOpa3oBaHHWE H €TO
Ouosiornyeckoe 3HaueHue. PasmHoxeHrne Mecto u poJib IpOKapuoT B OMOIIEHO3aX.

Hexnerounsie (GopMbl XKU3HU BHPYCHI, OakTepuodaru; CTpoeHHE, B3aUMOJCHCTBUE C KIETKOM-
XO035IMHOM, BOCIIPOU3BEICHHUE.

Hemoncmpayus. ITpuHIMNINATIBHBIE CXEMbl YCTPOWCTBA CBETOBOIO M AJIEKTPOHHOI'O MHKPOCKOIA.
CxeMbl, WILTIOCTPUPYIOILKME METO/IbI IIPENapaTUBHON OMOXUMUN U UMMYHOJIOTHH.

nemoHcTpauus. Monenu kinetku Cxembl CTPOEHUS OPraHOUOB PACTUTENbHON U KUBOTHOM KIJIETKH.
MuxkponpenapaTsl KI€TOK pPAaCTEHUH, )KUBOTHBIX U OJJHOKJIETOYHBIX I'PHOOB.

[IpakTuueckast  paGora Neo2. M3ydyeHue CTpOEHHS PpACTUTEIBHON U KUBOTHOM KIETKU I10]
MHUKPOCKOIIOM.

PA3AEJI I1. PASMHOXEHUE U UHAUBUYAJIBHOE PA3BUTUE OPITAHU3MOB

Tema 2.1. Pa3MHoOkeHHe OPraHU3MOB (2 1)

CymHocTh U GOpMBI pa3MHOXKEHHSI OpPraHU3MOB. becrnosoe pa3MHOXKEHHE pacTeHUI U JKUBOTHBIX.
[TonoBoe pa3sMHOXKEHHE >KUBOTHBIX W pacTeHUil; oOpa3oBaHUE IIOJIOBBIX KJIETOK, OCEMEHEHUE U
or1010TBOpeHue. brosornueckoe 3Ha4eHNUE MOJIOBOTO PA3MHOKEHHUS

Tema 2.2. UnanBHAYyaJIbHOE Pa3BHTHE OPTraHU3MOB (2 1)

NuauBuayanbHOe pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma. DOMOPHOHAIBHOE U MOCTAIMOPUOHATIBHOE
pa3ButHe OCOOEHHOCTHM W MEpUOAM3aLUS SMOPHOHAIBHOTO Pa3BUTHUA. Perymsuus 3apobllIeBOro
Pa3BUTHS, TEPHUOABI TIOCTIMOPHUOHAIBHOTO PpAa3BUTHUS: JOPETPOAYKTUBHBIA PETPOAYKTUBHBIA U
NOCTPENpPOAYKTUBHBIA. OOIMe 3aKOHOMEPHOCTH HHJIUBUAYAJIBHOIO DPa3BUTHS KUBOTHBIX. Pa3Butue
pacTeHui.

Hemonctpauuu: @Portorpaduu, OTpa)karolue IOCIeACTBUS BO3ACHCTBUI (PaKTOpPOB Cpeabl Ha
pa3zButre opraHu3moB. Cxembl U CTaTUCTHUECKHE TaOJHUIIbl, JIEMOHCTPUPYIOUIME IOCIEIACTBUS YIO-
TpeOJIeHHs aJIKOT0JIsi HAPKOTUKOB M Tabaka Ha XapaKTep pa3BUTHs IPU3HAKOB U CBOICTB y MOTOMCTBA.

Ocnoeuvie nonamus. (OCHOBHBIE CBOICTBa JKUBBIX CHCTEM: METAa0O0JIM3M, CaMOperyJsuus,
pa3ApaXuMOCTh U JBM)KEHHE. DTalbl SMOPHOHAIBHOTO PAa3BUTUSl PACTEHMHA M KUBOTHBIX. [leprombl
MOCTAMOPUOHANIBHOTO Pa3BUTHUS. buonornyeckas NpOAODKUTEIBHOCTh >KM3HU BiinsHue BpeaHbIX
BO3CUCTBUI KypeHHs, yNOTpeOleHHs] HAPKOTUKOB, alKOTOJIs, 3arps3HEHUs] OKpYXarolled cpeabl Ha
pa3BUTHE OpraHU3Ma U MPOJOJIKUTENbHOCTD KU3HU.

Vuenua. OOBSICHATH 00IMe 3aKOHOMEPHOCTH TIPOLIECCOB METaboiIM3Ma B JKUBBIX CHCTEMax
Pa3IMYHOTO HMEPApXUUYECKOTO YPOBHS. J1aBaTh XapaKTEPUCTHKY COCTOSHHUIO TOMeOocTa3a W 3HATh
crnocoObl ero mojaep:kanus. [IpuBOAUTH MpHMEpHl pa3iIMYHBIX CHOCOOOB JBMKEHHUS OPraHU3MOB U
OpPUEHTHPOBATHCS B €ro MexaHu3mMax. OObICHITH MPOIIECC Pa3BUTHS KUBBIX OPraHU3MOB KaK pe3yJbTatT
MOCTENIEHHOM peanu3alMd  HacileACTBeHHONW wuH(opmaruu. PasznuuaTh M 0XapaKTepU30BBIBATH
pa3IUyHbIC NEPUOJbl OHTOI€HE3a U YKa3blBaTh (DAKTOPHI, HEOIArONPUATHO BIUSIOUINE HA KaKIbIH U3
ATAIOB Pa3BUTHS




PA3ZJIEJI 1I1. HACJIEACTBEHHOCTb U UBMEHYUBOCTDb

Tema 3.1. 3akoHOMEepPHOCTH HacJIe0OBAHUsSI MPU3HAKOB (8 4)

IIpencraBieHust APEBHUX O POJACTBE U XapaKTepe Meperadd IPU3HAKOB U3 ITOKOJIEHUS B ITIOKOJICHUE.
B3rsibl cpeTHEBEKOBBIX YUYEHBIX Ha MPOLECCHl HACIEAOBAHUS IPU3HAKOB. DTalbl Pa3BUTHUS T€HETUKU
OtkpsiTue I'. Menenem 3akoHOMEpPHOCTEN HAacIeA0BaHUs IPU3HAKOB.

I'uOpuponoruueckuii METO1 U3y4eHHs HACJIeACTBEHHOCTU. MoHorubpuanoe ckpemubanue. [lepBorit
3aKOH MeHenss — 3akOH JOMUHUpOBaHus. Bropoii 3akoH Menaeins — 3akoH paciierieHus. [lonHoe u
HEMOJIHOE JOMHMHHUpPOBaHME. 3aKOH YHCTOThI TaMe€T U €ro IMUTOJIOTMYECKOe OOOCHOBaHHE.
MHoXecTBEeHHbIE ajulenn. AHaTM3UpYoIee cKkpemuBanue. Juruopuntnoe u

MOJIMTHOPUAHOE CKPELIUBAaHUE; TPETHH 3aK0OH MeHaenss — 3aKOH He3aBUCUMOT0 KOMOMHUPOBAHUSI.
Coznanne XpoMOCOMHOM TeopuM HaciieAcTBEHHOCTH T. Mopranom. Poib OT€UECTBEHHBIX YYEHBIX B
paseutuu renetuku (H. WM. BaBunos, H. K. Koasios, A. C. Cepe6posckuii, C. C YerBepuxos, C. H.
JlaBUIEHKOB).



Tema 3.2. OcHoBHBIE (pOPMBI H3MeHYHBOCTH (3 )

I'enoTununueckass u3MeHYMBOCTb. Mytanuu. ['€HHbIE, XpOMOCOMHBIE M TE€HOMHBIE MYTAlUH
CpolicTBa MyTalMii; cCOMaTUYeCKUe M TeHepaTuBHble MyTauuu Helrpanbnble Mytauuu. Ilomyne-
TaJbHBIC W JIETaJdbHBbIC MyTalMH. [IpMUMHBI M YacTOTa MyTalMid, CIIOHTAHHBIC M WHAYLIMPOBaHHBIC
MyTal, MyTareHHsle ¢akTopsl. @DeHotunuueckuii s¢pdexkr wmyranmii. HenacnencrBenHas
(MomMduUKaMOHHAs) M3MEHYMBOCTh; CBOWcCTBA Moaudukanuu. Posb ycinoBuil BHEUIHEHW cpeabl B
Pa3BUTHHU U NPOSIBICHUH IPU3HAKOB U CBOMCTB.

HemoHcTpanud. KapTel XpomocoMm 4enoBeka. PonocioBHBIE BBIAIOIUXCS IPEACTABUTEICH
KYJIBTYpBI.

Jemoncrpanus. [Ipumepsl MOaUpUKAIIMOHHON U3MEHYMBOCTH.

Jemonctpanus. XpoMOCOMHBIE aHOMAJIUH YEJIOBEKA M UX (DEHOTUITMYECKUE TPOSIBIICHHUSL.

IIpakTuyeckas pabora Ne 3. PerieHne reHETHUECKUX 3a/1a4 U COCTABICHUE POIOCIOBHBIX.

[Ipaktuyeckas pabota Ne 4. M3yuenwe u3mMeHYMBOCTH. [0 CTpoeHHME BapHallMOHHOW KpPUBOM
(pa3Mmepsl TUCTHEB PACTECHUN, aHTPOIIOMETPUYECKHE JAHHBIE YUalUXCs).

OcHnognvle nouamua. I'eH. I'eHOTUI Kak CHCTEMa B3aUMOJCHCTBYIOIIMX I'€HOB OpraHMU3Ma.
ITpu3nHak, cBOMCTBO, ()eHOTHN. 3aKOHOMEPHOCTH Hacjel0BaHMs MPU3HAKOB, BbIABICHHbIE I. MeH-
neneM. XpoMOCOMHasl TeOpus HacaeACTBeHHOCTH. ClierIeHHOe HacneaoBaHue; 3akod T. Moprana.

Tema 3.3. Cestekuusi pacTeHuii, ;)KHBOTHBIX, MUKPOOPraHU3MoB (3 4)

['enernueckoe omnpenesieHUE MoJia y )KUBOTHBIX U pacTeHuil. MI3meHunBocTh. HacnmencrBennas u
HEeHacJeICTBeHHas W3MEHYMBOCTh. MyTallMOHHAs U KOMOMHATHBHAs W3MEHYUBOCTh. Moaudukanuu;
HopMa peakuuu. Cenekuus; rubpuanzanus u otoop. ['ereposuc n nmonuruionaus, ux 3Hauenue. Copr,
II0PO/A, LITAMM.

Vuenus. OObACHATh MEXAHU3MBI NI€PEJauM MPU3HAKOB M CBOMCTB M3 IIOKOJIEHUSI B IMOKOJIEHHE, a
TaKK€ BO3HMKHOBEHHE OTJIMYMHA OT pOAUTENBCKUX (opM Yy MOTOMKOB. COCTaBIIATh MpOCTEHIINe
POJIOCIIOBHBIE U pellaTh reHeThuyeckue 3agauu. [lonnmars He00X0UMOCTh Pa3BUTHS TEOPETUUECKON
TEHETUKUM M MPAKTUYECKOW CENeKUUHM [yl HOBbILEHUS 3()()EKTUBHOCTH CEIbCKOX035IHCTBEHHOIO
MIPOU3BOJICTBA M CHIDKEHHS Ce0ECTOMMOCTH TPOIOBOIBCTBHSL.

PA3JEJI 1V. 9BOJIOIUSA )KUBOI'O MUPA HA 3EMJIE

Tema 4.1. PazBuTHe 0HO10rMH B 101apBHHOBCKHUII mepuoa (2 4)

PazButue Ouonorun B JOAAPBUHOBCKUU MepuoA. ['ocmoJCcTBO B Hayke IHpeAcTaBIeHUN 00
«M3HAYaIbHOU 11€J1eCO00pa3HOCTH» M HEU3MEHHOCTH >XHMBOW mnpupoasl Paborer K. Jlunnes mno
cucTeMaTuke pacteHui u )kuBoTHBIX. Tpynsl XK. KroBee 51 XK. ne Cent-Unepa. OponronnonHas teopus
K-b. Jlamapka. I1epBbie pycckue 3BOIIOLMOHNCTHI.

Tema 4.2. Teopus Y./[apBuHa 0 NPONCXO0KACHUHN BHAOB IIyTeM eCTECTBEHHOI0 0TOOpA

(3 4)

[Ipennoceinku BO3HUKHOBEHMs yueHus Y.JlapBuHa: HOCTHXKEHMs B 00JACTH €CTECTBEHHBIX HAYK,
skcnienuioHHbI Matepuan Y. Jlapsuna. Yuenue Y. [lapBuna 06 uckyccrBeHHOM oTtOope. Yuenue Y.

JlapBuHa 0 ecTecTBEHHOM OTOOpe. Bung — »BosronmoHHas enuHuna. BceoOmias WHAMBUAYyaTbHAS
W3MEHYUBOCTh M M30BITOYHAS YHCICHHOCTL ITOTOMCTBA. Bopb6a 3a CyII€CTBOBAaHUEC U €CTECTBEHHBII
oToop.

Tema 4.3. CoBpeMeHHbI€e NpeAcTaBJIeHUus 00 3Boonuu (4 4)

I'enetnka W 3BOJIOIMOHHAsA TEOpPUS OBOJIOLMOHHAS pojb MyTauui buonormueckuit Bugy —
KaueCTBEHHBIH 3Tan HBOJIOLMU BUJ Kak reHEeTUYECKH H30JIMPOBAHHAs CHCTEMa, PENpPOTyKTHUBHAsS
M30JIIMS. U €€ MeXaHW3Mbl. [lonmynsnmoHHas CTPYKTypa BUZA; SKOJIOTMYECKHE U TE€HETHUYECKHE
XapakTepuCTHKU monynsauuid [lomymsimuss — ayeMeHTapHas SBONIONHMOHHAs eauHuna. Ilytu u
CKOpOCTh BHJI000pa30BaHMsL; reorpauueckoe U 3K0JI0rHYecKoe BIU1000pa3oBaHue.

I'maBHbBIE HampaBieHUS 3BOJIOIMOHHOTO IMpolecca. buomornueckuil mporpecc U OMOIOTUUECKHIA
perpecc (A. H. CesepuioB). [IyTu noctkeHus OHOIOTHYECKOT0O porpecca.

JlemoHcTpanus. buorpadguu ydeHbIX, BHECIIUX BKJIaJ B PA3BUTHE SBOJTIONMOHHBIX HaeH. JKu3Hb u
nestenpHocTh JK.-b. Jlamapka.

Hemonctpauus. buorpadus Y. Japsuna. MapuipyT u koHkpeTHble Haxoaku Y. JlapBuHa Bo BpeMms
MyTEIIeCTBUS Ha Kopadie «buriby.

Jemonctpanusi. CXxembl, WITIOCTPUPYIOIINE MpoIiecc reorpaduieckoro Buaooopasoanus [Tokas
KMBBIX PACTEHUH U KHMBOTHBIX repOapueB W KOJUICKIHMH, MOKa3bIBAIOIINX HHIUBUAYAJIbHYIO M3MEH-
YUBOCTh U pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHHUH W MOPOJ JOMAIIHMX YKUBOTHBIX a TaKXkKe
pe3yabTaThl MPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs M pe3yIbTaThl BUA000pa30BaHUS



Hemonctpauus. [lpumepsl TOMOJIOTMYHBIX Y AQHAJIOTHYHBIX OPraHOB, WX CTPOCHHE U
MPOUCXOXKACHUE B Tipolecce OHToreHe3a (COOTHOIICHHE ITyTeW MPOTPECCUBHON OMOIOTHYECKON
3BOJTIOLMU XapaKTepUCTUKA MPEICTABUTENEH KUBOTHBIX U pacTeHUI 3aHeceHHbIX B KpacHyio KHUTY 1
HaXOJSIIMXCS TIOJl OXPaHOI rocyaapcTBa
Ocnoéuvie nouwsmus.  DBomouus Bupn, nomynsauus ux kputepun boppba 3a cymiectBoBaHue
EctectBenHblii 0TOOp Kak pe3yiabTaT OOpHOBI 3a CYIIECTBOBAHUE B KOHKPETHBIX YCIOBHSIX CPEJIbI
obutanusi «BOJHBI XKM3HW» WX MPUYHUHBI, TMYTH U CKOPOCTh BUA000pa3oBaHus MaKpoIBOIIOIHS
buonoruueckuii mporpecc u 6uonoruueckuii perpecc I[lytu nqoctuxeHuss OMOIOTHYECKOro Mporpecca
apomopho3bl, nauoaganTanuu, odmas nereaepamus 3uadenne padbor A. H. CeBeprioa

Vmenus. Ha ocHOBe 3HaHMS JBHMKYIIMX CHJI ABOJIIOLMU UX OMOJIOTHYECKON CYIIHOCTH OOBACHATH
MPUYMHB BO3ZHUKHOBEHHUST MHOT000pasusi BHJOB XUBBIX OPTaHU3MOB M WX IMPHUCIOCOOIECHHOCTH K
YCIIOBUSIM OKPYXKArOIIeH cpeibl

Mesicnpeomemnvie cesz.u Memopus Kynerypa 3anagaoi EBporbl koH1ia XV U epBoil IOJOBUHBI
XVII B Kynerypa mnepBoro mnepuojga HOBOH wucTopuu Bemmkue reorpaduueckue OTKPBITHS
Okonomuueckas eeoepagusa 3apyoexusix crpan Hacenenue mupa ['eorpadust HaceneHus: Mupa

Tema 4.4. Ilpucnoco0/IeHHOCTh OPraHU3MOB K YCJOBHSIM BHEIIHEH Cpelbl KaK pe3yJbTaT
IBOJIOLMH (2 1)

[IpucnocoOuTenbHbIe 0COOEHHOCTH CTpoeHHs. [IOKpOBUTENBCTBEHHAs OKpacka MOKPOBOB Tea.
Mumukpusi. [IpucnocobuTensHoe MOBEIEHUE KHUBOTHBIX. 3a00Ta 0 moTomMcTBe. DU3HOIOTHYECKHE
apantanuu. OTHOCUTENbHOCTD MPUCIIOCOOICHHOCTH.

JemoHcTpauud. MiirocTpanuu, JEMOHCTPUPYIOIIME CTPOCHHUE Tejla KUBOTHBIX M pPacTEHU,
o0ecrneurBaoIe BbDKUBAaHUE B TUITMYHBIX U HUX YCIOBUSX CYIECTBOBAHHS. MPUMEPHI PA3ITUUHBIX
BHJIOB ITOKPOBUTEIHCTBEHHON OKPACKHU.

Tema 4.5. Bo3HUKHOBeHUE U Pa3BUTHE KU3HHU HA 3emuie (2 4)

Oprannueckuii MUp Kak pe3yjbTaT JBOJIIOIMK BO3HHUKHOBEHHE M pa3BUTHE KU3HH Ha 3emiie
Xumuueckuit, npeaduonorunyeckuit (reopus akagemuka A. M. Onapruna) OMOTOTHYECKUN U COIMATb-
HBIH 3Tanbl pa3BUTHS )KUBOU MATEPUU.

OWIOTeHETHYECKUE CBSI3U B )KHBOW MIPUPO/IC; €CTECTBEHHAS KIIACCH(UKAIIUS KUBBIX OPTaHU3MOB

Tema 4.6. PazButne sxu3nu Ha 3emuie (5 1)

Pa3BuTHe *u3HM Ha 3eMJiie B apXeHCKYI0 U IPOTEPO30MCKYI0 3phl. [1epBbie cienpl KU3HN Ha 3eMile.
[TosiBNieHHE BceX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX >KMBOTHBIX. [lepBhie xopaoBble. Pazpurtue
BOJIHBIX PaCTEHU.

PasButue xu3Hu Ha 3emie B MaJ€O30MCKYIO0 3py. DBOJIOLUSA PACTEHHUM. MOSBIECHUE IEPBBIX
COCYIMCTBIX PACTE€HMI; NAllOPOTHUKH, CEMEHHbIC ITallOPOTHUKU TOJOCEMEHHbIE pacTeHus. Bo3-
HUKHOBEHHE TIO3BOHOYHBIX PHIOBI, 36MHOBO/IHBIE, TPECMBIKAIOIIIHECS.

PazButue ku3Hum Ha 3emiie B Me3030Wckyr0 9py. llosiBaeHme wu  pacmpocTpaHeHHE
IOKPBITOCEMEHHBIX pacTeHUi. BO3HMKHOBEHHME NTHII M MIICKONUTAOMIMX. BbIMHpaHue IpeBHUX
TOJIOCEMEHHBIX PACTEHUN U MPECMBIKAFOIUXCSL.

Pa3BuTtre xu3HM Ha 3emiie B KalHO30HCKYyI0 3py. bypHOe pa3BUTHE LIBETKOBBIX PaCTEHH.
MHOroo0pa3ue HaceKOMbIX (IapasuiesbHas 3BONIONMS). Pa3BuTue nianeHTapHbIX MIEKONHUTAIONINX,
MOsIBJIEHUE XUIIHBIX. BO3HMKHOBEHUE npuMaToB. [losBieHne NepBBIX NMpPEICTaBUTEIEH CEMENUCTBA
Jronu. YeTBepTUUHBIN MEPUOJ: SBOJIOLUS MJICKOMUTAIOMIMX. Pa3BUTHE NMpUMAaTOB: HANpaBJICHHS
HBOJIIOIUH YenoBeka. OO1ue MpeIky 4eaoBeKa U YeIOBEKOOOPa3HbIX 00€3bsH.

IIPOUCXO0KJICHHE YeoBeKa. MecTo denmoBeka B xKUBOM mpupoje. CucreMaTndeckoe MOJ0KEHHE
Bujga Homo sapiens B cucteme KHBOTHOTO MHUpa. MPU3HAKK U CBOMCTBA YelIOBEKa, MO3BOJISIONINE
OTHECTHU €ro K pa3JIMYHbIM CHCTEMAaTUYECKUM TpYyIIaM [apcTBa KUBOTHBIX. CTaauu 3BOIOLHMHA
YyeJoBeKa JIPEBHEUILINM YETIOBEK, APEBHUN YEIIOBEK, IIEPBbIC COBPEMEHHBIE JIFO/IU.

CaoiicTBa yenoBeka Kak OMOJIOTMYECKOT0 BUAA. MOMYNISIIMOHHAs CTpyKTypa Buga Homo sapiens;

YeJI0BEYECKHE PAachl pacooOpa30BaHUE - €IMHCTBO MPOUCXOXKIECHUS pac.

CBolicTBa 4eloOBEKa Kak COMAIBHOTO CyIIECTBa. J[BHKyIKe Cuiibl aHTpornorene3a ®. DHrenbe

0 poJIi TpyJia B TpoIlecce MpeBpalleHus 00e3bsIHbH B YelloBeKa Pa3BuTue uieHopa3ienbHON peyn,

CO3HAHUS © OOIIECTBEHHBIX OTHOIICHWH B CTAaHOBJICHUU YEJIOBEKa, B3auMOOTHOIIEHHE

COILIMATILHOTO ¥ OMOJIOTMYECKOTO B JBOJIOIUU YelOBeKa. AHTHHAYYHAsI CYITHOCTh «COLMAIBLHOTO
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JTapBUHU3Ma» U pacu3Ma. Beaymias poib 3aKOHOB OOIIECTBEHHO JKU3HU B COLMAIBHOM IIporpecce

yenoBevecTBa. bruonornueckue cBocTBa Y€I0BEYECKOro 00IIEeCTRa.

Hemoncmpayus. Penponykuust kaptut 3. bypuana, orpaxaromux ¢ayHy u Gropy pa3iudHbIX 3p U
nepuoJioB. CxeMbl pa3BUTHS IAPCTB KUBOM MOpUpolbl. OKaMEHENIOCTH, OTIEYaTKH pAaCTEHUH B
JPEBHUX MOPOJAX.

Hemoncmpayus. MoJieau CKelleToB YeloBeKa U MO3BOHOYHBIX )KMBOTHBIX

Ocnognvie nouamusi. Pa3BUTHE XKMBOTHBIX W PacTEHUN B pa3JIMYHbIE MEPHOJbI CYIIECTBOBAHUS
3eMJId. TOCTETEHHOE YCIOKHEHHWE OpraHu3allid U TMPUCIIOCOOJIEHHE K YCIOBHUSIM CPEIbl KUBBIX
OpPraHU3MOB B IIPOLIECCE HIBOJIIOLIMU, MPOUCXOXKACHUE uelloBeKa. J[BHXKyIME CHUJIbl aHTPOIIOTEHE3A.
Ponp Tpyna B mpoiiecce mpeBpaiieHus 00e3bsHbI B yelloBeKa. UenoBedecKHe pachl, UX €IUHCTBO.
Kputuka pacuzma u «COIUAIBHOTO JAPBUHU3MAY.

Vmenus. Vcnonp3oBaTh TEKCT y4yeOHMKA M Y4YeOHBIX MOCOOMI il COCTaBieHUs TaOmuil,
OTpPaXAIOIIMX 3Tallbl Pa3BUTHUs JKU3HM Ha 3eMile, CTAaHOBJIEHMs uesoBeka. Vcrosib30BaTh TEKCT
yueOHuKa i paboThl C HATYPaTbHBIMH 00bEKTaMHU- JaBaTh ApI'YMEHTUPOBAHHYIO KPUTHKY pacu3Ma U
«COLIMAJIBHOTO IapBUHU3MAY.

Meoicnpeomeninvie ceazu. Qusuueckas ceocpaghus. VcTopus KOHTUHEHTOB JKOHOMUYECKAs
eeoepagus. Hacenenue mupa. ['eorpadust HacemeHus MUpa.

PA3JIEJ V. BBAUMOOTHOMWEHUA OPTAHU3MA U CPEJIbl. OCHOBBI OKOJIOI'MN

Tema 5.1. Buocdepa, ee ctpykrypa u pynkuuu (6 1)

EctecTBeHHbIE cO00IIECTBA KUBBIX OpraHM3MOB. buoreoneHo3sl. KOMIIOHEHTHI OMOI€OEHO30B:
IPOAYLIEHThI, KOHCYMEHTBI, PeIyLeHTbl. bUoIeH03bl BU0BOE pa3HOOOpa3He, MIOTHOCTh MOMYJISIIHM,
Onomacca.

AbuoTtnueckue ¢akTopsl cpeisl. Ponb Temmeparypbl, OCBEIIEHHOCTH, BJIQXHOCTH M JPYTHUX
(aKTOPOB B JKM3HEACATEIBHOCTH cO00mIecTB. IHTEHCUBHOCTD JACHCTBHS (haKTOpa, OTPaHUIMBAIOIIHIHA
¢baxTop. BzaumopelictBue hakTopoB cpelibl, Ipeebl BBIHOCIUBOCTH.

buotnueckue dakropsl cpensl. Llenn u cetn nutaHus DKOIOTHYECKas MTUPAMU/IA YACEN OHOMAcCHhI,
sHeprun. CmeHa 61oneHo30B. [IpuunHbI cMeHbI OMO1IEHO030B; (OPMHUPOBAHUE HOBBIX COOOILECTB.

@®opMbl  B3aMMOOTHOLIEHMM MEXAYy OpraHM3MaMH. II03UTHUBHBIE OTHOIIEHUS — CUMOMO3
(koomepanus, MyTyalu3M, KOMMEHCAIU3M). AHTUOMOTHYECKHE OTHOIIEHHS. XUIIHUYECTBO, Mapasu-
TH3M, KOHKYpeHIUsA. HelTpalbHbIE OTHOIIEHUS HEUTPAIU3M.

Tema 5.2. Buocdepa u yesioBek (3 )

AnTpomnorensbie (HaKTOpbl BO3ACHCTBHS Ha OHOICHO3BI (POJb YeoBeka B mpupoje). [IpodaeMsr
palluOHAJIBHOI0 MPUPOAONOJIB30BaAHUA, OXPAaHbI HpI/IpOI[S 3aluTa OT 3arpsA3HCHHUH, COXPAHCHHUC
ATAJOHOB W TAMSATHHUKOB MPHUPOJBI, OOCClCUCHHE MPUPOJHBIMH pPECypCcaMy HaCEIeHHUS IUIAaHETHI.
Mepbi 10 00pa30BAHHIO IKOJIOTHYECKUX KOMILIEKCOB, 9KOJIOTHYECKOe 00pa3oBaHme

O06o001enue (3 yaca)
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KAJIEHJIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Ha3Banue pa3nena u Cpokn IIpumeyanue
TeMbI YPOKa NMPOXO0KIEHUS
IJIAHOBbIE (l)aKTﬂ'—leC
KHe

1 |Muoroo0Opa3ue >kxMuBOro MUpa. Y pOBHU OpraHU3ALMH U
OCHOBHBIE CBOMCTBA KHMBBIX OPTaHU3MOB

PA3JIEJI I. CTPYKTYPHAS OPITAHU3ALIUA )KUBbIX OPI'TAHU3MOB - 12 yacos

TEMA 1.1. XUMHWYECKAS OPTAHU3ALWSA KIIETKH - 3 yaca

1.2nemMeHTapHbIi cocTaB KiIeTkH. Heopranudeckue BeniecTpa §1
2 KJICTKU.
3 |2.0prannueckue BEIIeCTBA KJICTKHA. Y TJICBOABI. JIUMH b §2
benku
4 | 3.0prannveckue BemecTBa KiIeTku. HyKJIeMHOBBIE KHCIIOTHI. §2

TEMA 1.2. OGMEH BEHIECTB 1 IPEOGPA3OBAHUE DQHEPT'UU -3 yaca

4.00MeH BelecTB U NPeBpallieHue YHEPTUH B KIIETKE.

3)

6 |5.Ilmactuueckuii oOMeH. buocuHTe3 OEIKOB, )KUPOB, §3
YIJIEBOJIOB.

7 |6.DOHepreruueckuii oOMeH. BHyTpukieTouHoe § 4
nuuesapenue. Jlpixanue.

TEMA 1.3. OBIIIME NPUHIMITbI KJIETOYHOW OPTAHWU3AIIMH — 5 uacon
7.1IpoKapuOTUYECKUE KIIETKHU. §5
Ilpakmuueckan paboma Nel «3ydyeHue KIeTOK OaKTepuii»

9 |8.0ykapumotudeckas kietka. Kiterounas memOpana, §6
[[UTOIJIa3Ma, OPTAaHOUIbI KIETKH.

10 |9.0ykapuornyeckas kieTka. Ampo. §7

11 |10. IIpakmuueckasa paboma Ne2 «/13yueHue KIeToK
pacTeHU U JKUBOTHBIX)

12 | 11.KneToyHOE CTpOSHUE OPraHU3MOB KaK JIOKa3aTeIbCTBO UX §9
pPOJICTBA, €AMHCTBA KUBOW MPUPOJBL.

13 | 12.Koumponavnas paooma Nel «OCHOBBI YUCHUS O KJICTKEY.

PA3JEJI Il. PASMHOKEHUE U UHANBUAYAJBHOE PASBBUTUE OPTAHU3MOB -5

4acoB
TEMA 2.1. PASMHOKEHUE OPT’TAHU3MOB - 2 yaca

1.Becronoe pa3MHOKEHHE. § 10
14
15 |2.IlonoBoe pa3mMHOXKeHUE. Pa3BUTHE MOJTOBBIX KIIETOK. §11

Onno10TBOpPEHHE.

TEMA 2.2. UHANBUAYAJIBHOE PASBUTUE OPITAHNU3MOB - 2 yaca

16 |3.0nTOrenes. OMOPHUOHANBHBIN NEPUOJT PA3BUTHSI. § 12
17 |4.0ntorenes. IlocTaMOprOHAIBHBIN IEPUOT PA3BUTHS. § 13
18 |5.Koumponvuas paboma Ne 2 «PazMHOXKeHHUE U

WH/IMBUYAIbHOE PA3BUTHE OPTaHU3MOBY

PA3JAEJI III. HACJEACTBEHHOCTb U UBMEHYUBOCTD -15 yacos

TEMA 3.1. 3BAKOHOMEPHOCTH HACJIEAOBAHUS INPU3HAKOB — 8 uacos

19 |1.OcHOBHBIE TIOHATHS TEHETHUKH. § 14
20 |2.I'mOpuaoaOTHYECKI METO U3YICHUSI HACIICICTBEHHOCTH § 15
I 'Meunnens.
21 |3.Ilepserii 3akoH Menaens. HenonHnoe qoOMUHHpOBaHUE. § 16
22 |4.Bropoii 3akoH Menzens. CocTaBiieHUE MTPOCTEUIITNX CXEM
CKpELIMBaHHUS.
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23 |5.Tperuii 3akoH Menaens. AHaTM3UPYIOIIee CKPEIIMBaHHUE. § 18
24 |6.I'enetuka mona. HaciemoBanue, CIIEIUICHHOE C TTOJIOM. § 20
25 |7. IIpakmuueckan paboma Ne3 «PenieHre reHETUUECKUX
3aa9y.
26 |8.I'enoTun Kak cucTemMa B3auMOJICHCTBYIONIUX T'€HOB.
TEMA 3.2. OCHOBHBIE ®OPMbI U3MEHYNBOCTHU — 3 yaca
27 9.HaciencTBEeHHOCTh ¥ U3MEHYHMBOCTH — CBOMCTBA §21
opranu3moB. HacnencrtBenHas (reHOTUITUYECKas )
M3MEHYUBOCTb.
28 |10.Denorunuyeckas (MoauGUKANMOHHAS) H3MEHYHBOCTb. §22
JlabopaTtopHnas pabora «IlocTpoeHre BapualimOHHON KPUBO)»
29 |11. IIpakmuueckan paboma Ne4 «BbIsiBICHHE U3MEHUYNBOCTH
OpPTaHU3MOBY
TEMA 3.3. CEJIEKIIUSI PACTEHHM, )KWBOTHBIX, MUKPOOPTAHWU3MOB — 3 uaca
30 |12.1leHTpbl MHOTOOOpA3HUs U MIPOUCXOXKICHHS KYJIbTYPHBIX §23
pacTeHuil.
31 [13.Meroapl  CEJICKIMH PACTEHUM, KUBOTHBIX §24
32 |14.Cenekuusi MUKpOOPTaHU3MOB. J[0CTHKEHNS 1 OCHOBHBIE § 25
HAIPAaBIICHUS! COBPEMEHHOM CEIeKIUU.
33 |15.Koumponvuasn paboma Ne3 «OCHOBHI YICHHSI O
HACJIEICTBEHHOCTH U U3MEHUYHUBOCTH
PA3JIEJI IV. OBOJIIOIUSA ;KUBOI'O MUPA HA 3EMUJIE — 20 yacoB
TEMA 4.1. PA3BUTHE BMOJIOTMH B TOJAPBUHOBCKHWM MMEPUO/I — 2 uaca
34 |1.Pa3Butue Ononoruu B JOAAPBUHCKUM MEpHO/. 3HAUCHUE § 26
pa6ot P. Koxa u JI. [Tacrepa, pa6otsl K. Jlunnes
35 |2.Vuenue XK.b. Jlamapka. § 27
TEMA 4.2. TEOPUS Y. JAPBUHA O NIPOUCXOXKJIEHUU BUJOB IYTEM ECTECTBEHHOI'O OTBOPA -3
qaca
36 |3.IIpennocbuiki  Bo3HUKHOBeHUs ydeHus Y. JlapuHa § 28
37 |4.Yuenue Y.J/lapBuHa 00 HCKyCCTBEHHOM OTOOPE. § 29
38 |5.Vuenue Y./lapBuHa 0 €CTECTBEHHOM OTOOpE. § 30
TEMA 4.3. COBPEMEHHBIE INIPEJICTABJIEHUSA Ob DBOJIIOIINH — 4 yaca
39 |6.Bug — sneMenTapHas HBOJIONIMOHHAS €IMHUIA § 31
40 |7.OnemeHTapHBIC YBOIOIIMOHHBIC (DAKTOPBHIL. § 32
41 |8.DopMBI €CTECTBEHHOTO 0TOODA. § 33
42 |9.I'maBHbIe HAITPaBJICHUS YBOJIOIHH § 34
TEMA 4.4. IPUCIIOCOBJIEHHOCTbBb OPTAHU3MOB K YCJIOBUSAM BHEINIHEUW CPEJIbI KAK PE3YJIBTAT
IBOJIOLHUH — 3 yaca
43 [10.Pe3ynbTaT SBOIONUHU -  MPHUCIIOCOOICHHOCTh § 36
OpPTaHU3MOB K CpeJie OOMTaHHUS.
44 |11.3a60Ta 0 MOTOMCTBE, (DU3NOIOTHIECKUE aTaTaAIIIH. § 37,38
45 (12.BpisBrieHHe MPHUCIOCOOJIEHHOCTH K Cpelie OOMTaHMUSL.
Ilpakmuueckan paboma Ne5
«BrIsIBIICHUE TPUCTIOCOOJICHHOCTH K CpeJie OOUTaHUS.
TEMA 4.5. BOSBHUKHOBEHUE U PABBUTHUE )KU3HU HA 3EMUJIE — 2 yaca
46 |13.CoBpeMeHHBIE MPEICTABICHUS O TIPOUCXOKICHUH KUZHH. § 39
47 |14. HayanpHble 3Tanbl pa3BUTHS KU3HU. § 40
TEMA 4.6. PASBUTHUE J)KU3HU HA 3EMJIE — 5 yacoB
48 |(15. Pa3zBuTHEe KH3HU B apXEUCKYIO U IPOTEPO3OHCKYIO §41
apy.
49 |16.Pa3BuTHE JKM3HM B MAJICO30HCKYIO APY. §42
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50 |17. Pa3BuTHE *U3HU B ME3030MCKYIO 3pYy. § 43

51 |18.Pa3BuTue >XM3HM B KaliHO30MCKYIO 3pYy. § 44

52 |19. MecTo u poJib YesoBeKa B CUCTEME OPraHUYECKOr0 MUpa. § 45
OBOJIIOIMS YEJIOBEKA

53 |20. Koumponvnas paboma Ne 4 «Ydenue 00 dBOIIOIHN»

PA3JEJI V. BBAUMOOTHOIIEHHUSA OPI'AHU3MA U CPEJIbl. OCHOBbI 9KOJIOI'MHA - 10

4acoB
TEMA 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIIHNH — 6 uacoB
54 |1.buocdepa — rnobansHas skocucrema. CTpykTypa § 46
ouochepsl.
55 |2.DxocucTeMHasi OpraHu3aIyst KUBOU PUPOJIBI. § 47

[Tpaktnueckas padota Ne6 «CocTaBieHHE CXEM Mepeaavn
BEIIIECTB U DHEPTUN»

56 |3. buonenossl. buoreoneno3sl. BumoBoe paszHoobOpasue. § 49
Ilpakmuueckasa paboma Ne7 «BbisiBlIeHUE TUIIOB
B3aMMOJICHCTBHS PA3HBIX BUIOB B KOHKPETHOM 9KOCHCTEME)

57 |4.Oxonormueckue paxTopsl. AGHOTHYECKHE (PaKTOPHI. § 50
Bnusinue QaxTopoB HA OpraHU3MBL.

58 |5.buornueckue dakTopel. TUIBI B3aUMOICHCTBUS § 52
OpraHu3MOB B OHOIIEHO3E.

59 |6.buotnueckue ¢pakTopbl. TUIBI B3aUMOJICHCTBUS MEXKITY § 53
OpraHu3MaMH.

TEMA 5.2. BUOC®EPA U YEJIOBEK - 3 yaca

60 |7.IlpupomHble pecypchl M MX UCIIOJIB30BaHHE. § 54

61 |8.Poss yenoBeka B 6uochepe. Ilpakmuueckan paboma No§ § 55
«AHanmu3 ¥ OLIEHKA TOCJIEICTBUN ACSITETbHOCTH YeIOBEKa B
HKOCHUCTEMAX)

62 |9.0xpaHa npupobl U OCHOBBI PALlMOHATIBLHOTO § 56
PUPOONIOTH30BAHNUS

63 |10.Konmponvnaa paboma Ne 5 «OCHOBBI 5KOJIOTUNY

64 |IToBTOopenue u 0000IICHNE U3YICHHOTO MaTepraa.

65 |IToBTOpeHue  0000IICHNE U3YICHHOTO MaTepraa.

66 |HMmocosas koumponvHas paboma 3a kypc 9 knacca.

67 |Anamu3 u paboTa HaJ OMMOKAMH.

68 |HMrtorosoe nmoBTopeHue.
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CIIUCOK JIMTEPATYPBI:

Y4eOHO-MeTOAMYECKUI KOMIJIEKT:
PaGouas mporpamma opreHTHpPOBaHA HA UCIIOJIb30BaHUE Y4eOHHKA:

buonoeusa. 9 kn : yuebnux  0na obweobpazoeamenvuvix yupexcoenuit / B.b. 3axapos,
B.U.Cusoenazos, C.I'"'Mamonmos, U.b.A2agonosa
a TaK)Ke METOAUYECKHUX MOCOOMM J1JIsl yUUTEIA:

1) T.A.JloBkoBa, H.U.Conun. «buonorus. OO0iiue 3akoHOMEpHOCTH. 9 Kiace»: Meroandeckoe
mocobne k yueObnmky C.I'MamonrtoBa, B.b.3axapoBa, H.M.Conmna «buonorus. OOmue
3aKOHOMEpHOCTH. 9 Kimacey». - M.: Ilpoda, 2018. - 128c;

2) ITporpaMmsl [utst 001Ic00pa3oBaTeNbHBIX YUpekacHuiA. bromorus. 5-11 kmaccel. - M.: [Ipoda,
2018.-138¢;

3)[IpumMepHble mporpaMMmbl 10 y4eOHBIM mpeameTaMm. buomorus. 5-9 kmaccel.- M.:
[Ipocsemienue, (CtangapThl BTOPOro NOKOJICHUS).

JlonoTHUTeILHAS JTUTEPATYPA IS YUUTEJIs:
1) Buonorus. Bech mkombHEI Kype B Tabmuiax / coct. JI.B. Enxuna. — Munck : CoBpeMeHHas mIkomna
: Ky3pMma, 2009. — 416 c.;
2) Jlepuep I'. W. O6uias 6uosnorus. [Toypounsie TeCThI U 3aaaHusL. - M.: «AkBapuym», 1998;
3)Pebposa JI.B., IIpoxopoBa E.B. AxktuBHbie GopMbl 1 MeTOAbI 00ydeHus OGuosoruu. - M.: Ilpo-
cBemenue, 1997;
4)HacronpHasi kaura yuurens ouonorun + ABt.-coct. I.C. Kanmuunoa, B.C. Kyumenko. — M.: OO0
«M3patenbctBo ACT»: «OOO UznarensctBo AcTpenby, 2002. — 158 ¢.;

5)Buonorus. O6mas ouonorus. 9—11 kmaccel. Temarndyeckue TectoBble 3amanus / B.H. ®pocum,
B.U. Cuornazos. — M. : [Ipoda, 2011. — 330 c. — (EI'D: war 3a marom).

Jlumepamypa, 3a0aHus KOMOpPoU PeKOMEHOVIOMCSL 8 KAYeCmee UsMepumenell.
1) Kosnosa T.A., Konocos C.H. /lunakTnyeckre KapTOUKH-3aJaHUs 110 00meii 6uonorun. - M.: Us-
narenbckuid Jlom «IsHmxepy», 1997. - 96¢;

2) Jlepuep I'. U1. O6mas 6uonorus. [loypounsie Tectsl 1 3aaanus. 10-11 knacc./- M.: AkBapuym,
1998. — 240c.
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