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1. IlosicHUTEJBLHASA 3alIHCKA.

PaGouyast nporpaMMa cocTaBjieHa Ha OCHOBe NIPOrpaMMa cpeaHero oouero 00pa3oBaHus 10
onosorum aJst 10 - 11 kiaaccoB (mpo¢puiibHbIi ypoBeHs) apTopos O.B. Cadnunoii, I'.B. Ipimmmna.

2 . /IuyHOCTHBIE, MeTalNpeIMeTHbIE U MPeIMeTHbIE Pe3y/JbTAThl 0CBOECHHS MpeAMeTa.

JINYHOCTHBIMM pe3yJIbTATAMU M3YUYEHUsI MpeMeTa:

SIBJISIIOTCH cJleylolue:

— 0CO3HABATHh M HA3bIBATH CBOM CTPaTernyecKue e caMmopa3BuTHs — BbIOOpa
JKM3HEHHO# cTpaTteruu (MpogecCHOHAIbHOMN, TMYHOCTHOM U T.I1.); — MOCTENEHHO
BbICTPANBATH COOCTBEHHOE L1€JIOCTHOE MUPOBO33PEeHUE: YUUTHCS PU3HABATH
NPOTHBOPEYUBOCTH U HE3aBEPIIEHHOCTH CBOMX B3IJIS/IOB HA MUP, BO3MOKHOCTb UX
H3MEHEHUs; YYIUTHCS OCO3HAHHO YTOUYHATH U KOPPEKTHPOBATH CBOU B3IJISIAbI U
JIMYHOCTHBIE MO3ULMHU 10 Mepe PACIIUPEHUSI CBOEr0 KU3HEHHOT'0 ONbITA;

— HCMOJIb30BATH CBOM HHTEPECHI /1Jisl BbIOOpa MHAUBHAYAJIbHOI 00pa3oBaTeIbHOI
TPaeKTOPUH, MOTEHUMAJIbHOM Oyaymieil npogeccuu U COOTBETCTBYIOLIET0
yriay0aéHHOro (Mpo(pujabLHOro) 00pa3oBaHus;

— NpuodpeTaTh ONbIT YYACTHS B J1eJIaX, IPUHOCAIIUX MOJIb3Y JIOAIM;

— YYUThCSI CAMOCTOSITEJILHO MPOTHBOCTOSATH CUTYaAlMSIM, IPOBOLMPYIOIIMM HA
NMOCTYNKH, KOTOPbIE YTPOKAKT 0€301MaCHOCTH U 310POBbIO;

— YUYUThCS YOE:KIATh APYrUX JiioAell B He00X0UMOCTH OBJIA/IEHUS

cTparerveii paMoOHAJBLHOT0 MPUPOAONOJIbL30BAHNS

— UCIMO0JIL30BAaTh IKOJI0THYecKoe MbIILJIeHHe Il BbIO0Opa cTpaTerun

CcOOCTBEHHOI'0 NMOBe/IEHUS] B KaUecTBe 0/IHOMH M3 IEHHOCTHBIX YCTAHOBOK.

MeTtanpeaMeTHBIMHU pe3y/IbTaTaAMH H3y4YeHHS Kypca sfiBJsieTcs pOpMHpPOBaHHE
YHHBepcaJbHbIX y4eOHbIX AeiicTBuil (YY /).
Pecynamuenvie YY/[:
— CaMOCTOSITeJIbHO OOHAPYKUBATH U GOPMYIHPOBATH NPOdIeMy B
KJIACCHOM M MHAMBHUAYAJIbHOM Y4eOHOH IesiTeIbHOCTH;
— IVIAHMPOBATH CBOI0 HHAMBHAYAJIbHYI0 00pPa30BaTe/IbHYI0 TPACKTOPHUIO;
— padoTaTh N0 CAMOCTOSATEIbHO COCTABJICHHOMY IJIAHY, CBEPASICH C HUM U LEeJIbI0
AeSITeJIbHOCTH, UCTIPABJISASl OLIUOKH, MCIOJIb3Ysl CAMOCTOSITEIbHO OJ00pPAHHBIE CPEACTBA
(B TOM yuncae u Unrepuere);
— YMeTb OlIeHUTH CTeNeHb YCIEIIHOCTH CBOeii HHANBHAYAJILHON 00pa3oBaTe/IbHO 1eTeJbHOCTH.

Ho3znaeamenvnvie YY/[:

- CAMOCTOSITeIbHO CTABUTH JIMYHOCTHOHE00X0AMMbIe YueOHbIe M 'KU3HECHHbIE
3a1a4M U onpeaessiTh, KaKue 3HAHUSI He00X0AMMO NPUOOPECTH AJIsl UX PelleHHs;

— CaAMOCTOATEJIbHO J€J1aThb HpeI[BapHTe.]'leblﬁ 0T60p HCTOYHUKOB ]/lH(l)OpMaIH/II/l IJIs
YCIEHOT0 NMPOABUKCHUSA MO CAMOCTOATE/ILHO BblﬁpaHHOﬁ 06pa30BaTeJ’le0ﬁ TPACKTOPHUMU;
— COMOCTABJISITh, OTOUPATH U MPOBEPATH HHPOPMALMIO, IOTYYEHHYIO U3

a3 IMYHBIX HCTOYHHUKOB, B TOM unciae CMMU, 15 ycnemHoro npoaBuKeHusi 1o
CaMOCTOSITEJIbHO BEIOPAHHOM 00pa30BaTe/IbHON TPACKTOPHH;

— npeoOpa3oBbIBATh HHGOPMALMIO U3 OAHOT0 BH/JIA B APYIrOH M BbIOUPATH Y100HYI0
st cedst popmy pukcaumu u npeacTaBjieHuss HHGopMauuu;

— NPEeACTABJIATH HH(POPMALMIO B ONITUMAJIBLHOM (popMe B 3aBHCHUMOCTH OT aJpecara;
— MOHUMATh CHUCTEMY B3IVISI/IOB U HHTEPECOB Ye10BeKa;

— BJaJeTh NPUEMaMu THOKOr0 YTeHHUs M PALIHOHATBHOIO CJYIIAHUSA KaK
CpPeACTBOM caM000pa3oBaHMu.

— Taxoke BaKHYIO POJIb B OBJIA/ICHUM IPUEMAMHU YTEHHUS UTPaeT UCNOJb30BaHUe Ha
YPOKAX 3J1eMEHTOB TeXHOJIOTHH NMPOAYKTHUBHOIO YTCHHSI.

Kommynuxamuenwie YY/I:



— MPY HEOOXOAMMOCTH KOPPEKTHO Y0e:KIaTh APYIUX B IPAaBOTe CBOEi MO3UINHU
(TOYKH 3peHus);

— NOHMMATh CHUCTEMY B3IVISI/IOB U HHTEPECOB YeJ10BeKA;

— TOJIEPAHTHO CTPOUTH CBOM OTHOIIEHHUS C JIIOJbMU UHBIX NO3UIUIl M HHTEPECOB,

HaXoAUThb KOMIIPOMMUCCHI.

HpeIlMeTHI)IMI/I pe3yJabTaTaMi U3YUYCHUA NMPEAMETA «buosorus» ABJIAIOTCA CJIeAyIOIHue YMCHUA
— 0CO3HAHME YYeHMKAMHU MCKJIIOYUTEIBHON POJIH KU3HHM HA 3emile M 3HAUeHNH OMO0JIOTHH B
JKM3HHU YeJ10BeKa U 0011ecTBa.

— XapaxkTepu3zoBathb Ouocdepy, eé 0CHOBHbIEe (PYHKIIUH U POJIb *KM3HU B UX OCYLLIECTBJICHUM;
— KJaccupuUMpPoOBaTh )KMBbIe OPraHU3MBbI 110 UX POJISIM B KPYTOBOPOTe BelIeCTB, BbIAEIATH
Henu NUTAHUS B IKOCUCTEMAX;

— 00BSICHATH PoJib OMOpPa3HO00pPAa3us B NMOJepPKAaHUN 0M0ChepHOTro KPYroBOpOTA BeleCTB.

— ¢hoopMuUpOBaHMe NPeICTABICHUS 0 IPUPO/ie KAK Pa3BHBalOLIeicsl cUCcTeMe.

— 00BSICHAATH 3BOJIIOLMIO OPTraHNYEeCKOr0 MUPA U eé 3aKOHOMEPHOCTH (CJIeACTBUS
IBOJIIOLINOHHOI TeOpHH, OCHOBHBIE I10JI0KEHHUsI TEOPHH eCcTeCTBeHHOro oTéopa Y.
JlapBuHa, CHHTEeTHYeCKOIi TeOPpUM IBOJIIOIUH, YYCHHS 0 BUe U BUI000Pa30BaHMUH, O
nyTsax 3soonnu A.H. CeBepuosa);

— IPUBOAUTH IPUMePbI NPUCIOCO0JIEHUH Y PACTEHMI ¥ ’KUBOTHBIX U

O00BSICHATHL UX OMOJIOrHYECKHH CMBICT;

— XapaKTepu30BaTh MPOUCXOsKAeHHE U OCHOBHbIE 3TANbI 3BOJIOIUH )KHU3HU;

— 00BSACHATH MECTO YeJIOBeKa CpeI )KUBOTHBIX M OM0JI0THYecKHe

NPeanochblIKM MPONCXOKICHUS YeJI0BeKa;

— XapaKTepu30BaTh OCHOBHBIE ITANbI MPOUCX0KICHHS YeJI0BeKa.

— OCBOEHHE 3JIeMEHTAPHBIX OMO0JIOrH4eCKUX OCHOB MeIUIUHBI,

€eJIbCKOr0 H JIECHOI'0 X0351iICTBA, OMOTEXHOJIOTHH.

— M0JIb30BaThCS 3HAHUSAMM 110 TeHeTHKe M CeJIeKIMHU ISl MOIepPKAHUS IIOPOAHOI
YHCTOTHI JOMALIHHUX )KMBOTHBIX (C00aK, KOIIEK, aKBAPMYMHBIX PbIO U 1p.);

— HCIOJIB30BATH 3HAHUSA MO0 TCOPUM IBOJIONUH AJI ONTHMAJILHOM OpraHm3anmu 60pl>61>1 C
I/IH(l)eKIII/IOHHLIMI/I 3360J’leBal—[I/IHMH, BPEAUTECIAAMU JOMAIITHETO U npnycaneﬁﬂoro X03HﬁCTBa;
— XapaKTepu30BaTh NPUYMHBI HU3KOH YCTOHYMBOCTH arpo3KOCHCTEM;

— HCI0JIL30BATh 3HAHHUS 10 YKOJIOTHH VI ONTHMAJILHOM OpraHu3anuu 00pbObI ¢
HH(EeKIHOHHBIMH 3200/1eBAHNSIMH, BPeIUTEJSIMU A0MAIIHEr0 U NpUycaed0Horo
X0351iiCTBA, 1JIsl OPraHU3alMH U IVIAHUPOBAHUs COOCTBEHHOI0 310POBOro 00pa3a
JKH3HM M 0JIaroNpHUsATHOM cpeAbl 00MTAHMS Yel0BevyecTBa.

— oBJIa/IcHHe HauOo/1ee yNOTPeOUTeJbHBIMHU NOHATHAMH U 3aKOHAMH

Kypca OHOJIOTMH M X UCI0JIb30BAHMEM B NPAKTHYECKOH KU3HHU.

— O0BSICHATDH crenn(puKy OMOJIOTHH KAK HAYKH;

— HAXO0JIUTH B NPOABJICHUAX KUZHECACATCIbHOCTH OPraHu3smMoB oﬁmne CBOMCTBA
KHBOTO M O0BSICHAATH UX;

— XapaKTepu30BaTh OCHOBHbIEC YPOBHH OPraHU3allMH KUBOI0;

— O0BSICHATDH cHenM(PUKY METON0B, HCIOJIB3YIOIIUXCS NPH U3Yy4YCHUH KMBOI IPUPOABI;
— XapaKTepH30BaTh OCHOBHbIE MOJI0KEHUSI KJI€TOYHOW TeOpuH;

— NePeYrCIATh OCHOBHbIC OPraHe/lJIbl KJIeTKH, XapaKTepU30BaTh HX (P)YHKIHMH U POJIb
B dKU3HEACATECILHOCTH LEJI0T0 OPpraHu3ma, 00BSICHATH 0COOEHHOCTH CTPOCHUSA KJIIETOK
Pa3HBIX HAPCTB KUBbIX OPraHU3MOB;

— XapaKTepu30BaTh 00MEH BeleCTB B KJIETKe: BajkKHeHIne 0COOCeHHOCTH
(oTocuHTE3a, JHEPreTHUECKOro 00MeHa U OMOCHHTe3a 0eslKa;

— XapaKTepu30BaTh MaTepHaJIbHbIe 0CHOBbI HACJIE[ICTBEHHOCTH U CNOCOOBI e/IeHUs KJIEeTOK;
— YMeThb N0JIb30BaThCl MUKPOCKOIIOM, TOTOBUTh H PACCMATPHUBATH

npocreiiline MUKpPONpenaparsl;

— 00BSICHATH OMOJTOTHYECKHUI CMBICJI KOOPAMHAIIUYU YacTeil

OpraHmu3Ma, NpucnocoouTeIbHOE 3HAYEHHE;



— 00BbSICHATH MPUYUHBI MHOT000Pa3Us )KUBBIX OPraHU3MOB;

— 00BbSACHATH OMOJIOTHYECKHA CMBIC/I H OCHOBHBIE (DOPMbI PA3MHOKEHHUSI OPTraHU3MOB;
— OlleHKA 0MO0JIOTHYeCKOr0 PUCKA B3aMMOOTHOLIEHUI YeJIOBeKAa M NMPUPOIbI.

— XapaKTepu30BaTh IKOJIOTHYEeCKHE MPOOIeMbl, CTOSIIIUE NMepe/] YeJI0Be4eCTBOM;

— HAXOJUTh MPOTHBOPEYHUS MEKIY JAesITeJIbHOCTHIO YeJIOBeKa U MPUPOI0H 1
Nnpeaaratb cnocodbl yCTpaHeHHusl 3TUX MPOTHBOPeEYHii;

— 00BSICHAITH U JI0KA3BIBATH HEOOXOIMMOCTh OePeKHOr0 OTHOIIEHUS K KHBBIM OPraHu3MaM.
— MPUMEHATH OMOJIOTHYeCcKHe 3HAHUSA JIA OPraHU3alui U NJIAHUPOBAHUSA
CcOOCTBEHHOI0 3I0POBOI0 00Pa3a KU3HMU U AeSITeJIbHOCTH;

— MPUMEHATH OMOJIOTHYeCKHe 3HAHUA [IJIA o0ecredeHns TeHeTHYeCKOH 0e30IacHOCTH
(npoduIaKTHKA HACIEICTBEHHBIX 3200/IeBaHUI, 321UTA HACJIEACTBEHHOCTH OT

HApYLIEHHUI OKPY KAIOLIEH cpelbl).

3. Conep:xanue yueoHoro npeamera 10 kiacc (mpopuiibHbINA YpoBeHb)
(102 4, 3 4 B HeAen10; 3 4 — pe3epBHOE BpeMs)

Beenenue (2 4)

Buonorusi kak Hayka. buoJsiornyeckue AMCUUIVIMHBI, HUX CBSI3M € JPYTMMH HAayKaMH.
EnuncTBo kMBOro. OCHOBHBbIE CBOHCTBA KMBbIX OPraHU3MOB. YPOBHU OPraHU3aLMU KMBOIl MaTepuM.
MeToabI MO3HAHNS KMBOIl MPUPOABI.

Hemoncmpayuu. Cxembl M TA0IMUbI, WIJIOCTPUPYOLINE: NOHATHE OHOJOTHYeCKHX CHCTeM; YPOBHH

Oopranmsanuu JKUBOM MNPUPOABLI; METOAbI ITO3HAHUA JKUBOI NMpUpPOaLI.

Paznea I. BUOJIOT'MYECKHUE CUCTEMBI: KJIIETKA, OPT’TAHU3M (56 )
Tema 1. MoJekyabl u kiaeTku (12 1)

Hurtosorns — Hayka o kjaeTke. Hcropusi u3ydeHusi kKiaeTku. Kierounasa Tteopus.
MHoroo0pa3ue ¢opM M pa3MepoB KJIETOK B 3aBHCUMOCTH OT UX (pynkuumii. Knerka kak nmesocTHas
cucrema. IIpoxkapuoTsl 1 3ykapuoThl. MeTOAbI H3Y4EeHHA KICTKH.

XHMMHYECKHUH COCTaB KIeTKH. MaKpo- 1 MHKPO3JIeMeHThI. POJIb MOHOB B KJIETKE U OpPraHU3Me.
Poab Boabl. I'mapodunbubie 1 ruapo¢o0HbIe MOJIEKYIbI.

Buononumepsl. PeryJisipHbie U Hepery/asipHbie I0JIMMepbl.

Crtpoenue OenkoB. AMHHOKHCIOTHI. IlenTHaHasi cBf3b. YPOBHH OpPraHu3anuu 0e1KOBOMH
MoJIeKyJabl. Buosioruyeckue pyHkuumn 6eJIK0B

Yraesoanl. MoHocaxapuabl: pudo3a, 1e30KecHpu6o3a, rioko3a. lucaxapuasl: caxaposa, JakTo3a.
ITosmcaxapuabl: KpaxmaJ, INIMKOTeH, /1101032, XUTHH. OYHKINH yI1€eBOA0B.

Jiunuabl. XumMuyeckoe crpoeHue JunuaoB. HacblleHHbIe H HeHACHIIEHHbIE (KUPHbIE KHCJIOTHI.
7Kupsl, Bockn, pochomnuabl. DyHKIHUHN JTUTHI0B.

HyxnennoBble KUCJI0THl. CTpoeHHe HYKJEHHOBBIX KHCJIOT. THNBI HYKJIEHHOBBIX KHCJIOT.
DYHKIUH HYKJEHMHOBBIX KHCJ0T. AT®, Makpo3pruyeckue CBsi3u.

Memoncmpayuu. CxeMbl M Ta0JUIbI, WIIIOCTPUPYIOLIHE: 3JIEMEHTHBIH COCTAB KJICTKH, CTPOCHHE MOJICKYJ
BOJIbI; MOJIEKYJ YIJIEBOJOB, JUNHUA0B, 0eakoB, Mojekya JHK, PHK u AT®; cTpoeHne KJIeTOK KUBOTHBIX U

pacTeHmii, NPOKAPHMOTHYECKOH U dykapuoTuieckoil kieTok. [IpocTpancTrBenHas moaeab MoJekyJbl JTHK.

Tema 2. Kiterounslie cTpyKTYphI M X pynknun (10 1)

Bbuosiornyeckne memOpanbl. CrTpoeHne W  (QYHKIUH IUIa3MAaTHYeCKOH MeMOpaHBI.
MemOpanHbie opraHe/uibl. Slapo. Bakyouasippasi cuctema kierku. Mwurtoxonapum. IlnacTuasl.
OmnopHo-ABUTraTeIbHAsA cHCTeMA KiIeTKH. PuOocombl. KileTounbie BKIIIOYEHMS.

Hemoncmpayuu. CxeMbl M TA0JANUBI, WLIIOCTPUPYIOLIHE: CTPOEHHME MJa3MaTH4YecKoil MeMOpaHbI,
CTPOEHHEe KJIeTOK JKMBOTHBIX M pACTeHHi, NPOKAPHOTHYECKOH M 3JYKAPHMOTHYECKOH KJIETOK.
Junamuyeckoe nocodoue «CTpoeHne KIeTKW».
Tema 3. OGecnieyeHne KJIeToK dHeprueii (8 1)



OO0MeH BellecTB U NMpeBpallieHus 3Hepruu B kierke. Ilonsitua meradonausma, anaGoausma,
KkaTa6oau3Ma. UCTOYHMKHI 3HEPT UM ISl ’KABBIX OPraHU3MOB. ABTOTPOQBI H reTepoTpodbI

@ukcanus HEPrHU COJIHEYHOro CBeTa pacTeHHsiMH. Xuopoguin. CTpoeHHe XJI0pPOILIACTA.
®otocunTe3. CBeToBasi gaza ¢porocuntesa. ®orosm3 Boabl. TemMHoBasi pa3za ¢porocunTe3a. XeMOCUHTES.
PoJsib xemocuHTe3NpyOIIMX 0aKTepuii Ha 3emute.

Pacmiensienne moaucaxapugoB — KpaxmaJia U IJIMKOreHa. AHa3poOHOe paciuenyieHue
riaoko3bl. Hnka Kpeoca. OxkucnureasHoe ¢pochopusimposanue. Posb kuciaopona. A3podsl 1
aHa’poobl. Jemoncmpayuu. CxeMbl M Ta0IUIBI, WIJTIOCTPUPYIONIIHE: 00MeH BellleCTB U NMpeBpalleHus
JHEepPruy B KJIeTKe; CTPOeHHe XJIOPOIIACTA; Mpouecce (POTOCHHTE3a; CTPOeHHe MUTOXOHAPHH; IpoLece
XeMOCHHTe3a. BeiaesieHue KicJjopoaa BoA0pociasiMu (B aKkBapuyMe) Ha CBeTY.

Tema 4. HacaeacrBennasi uHgopmanus u peaausamnus ee B kieTke (14 1)

beaxku — ocHoBa cnenuUYHOCTH KJIETOK W opraHu3mMoB. ['eHernueckass uH@opmanus.
MaTpuuHbIi NPUHIMAI cHHTe3a Oenka. Tpanckpunmus.

I'enermyecknii kox u ero cpoiictBa. Tpancnmoprusie PHK. buocunres Oeaxa. Peryasimms
TPAHCKPUIILMHU U TPAHCJISALMHA.

Yasoenne JTHK. Ilpunuuns! pervinkanuu. Ocodennoctu penyimkanuu JIHK sykapuot. Tesiomepa3sa.
CoBpeMeHHbIE NPeACTABJICHHUS 0 cTpoeHUuM reHoB. I'enom. CTpoeHue XxpoMocoMm.

I'ennast un:kenepusi. Ctpoenne BupycoB. PasMHo:kenne Bupycos. Bupyc ummyHonegnumTa enoBeka.
Oo0paTHast TpaHCKPUIILIUS.

JHemoncmpayuu. CxeMbl H Ta0JIUIBI, HWIUTIOCTPUPYIOIIHE: NMPOLECC PElVIMKANUM; TeHeTHYeCKUH KO/;
OuocuHTe3 0eJIKa; pery/siiuio TPAHCKPUIILUH Y IPOKAPHUOT; CTPOEHUE BUPYCA; CTPOeHHEe XPOMOCOMBI.
JunaMunyeckasi MoJeJib CHHTe3a Oejika Ha pudocome.

Tema S. UuauBuyaabHOe pa3BuTHE H Pa3MHOKeHHe OpraHu3MoB (12 u)

Jejienne KJIeTOK MPo- U 3yKapuoT. ZKu3HeHHbIH MUK KJIeTkH (MHTepda3a u Mmuto3). ®a3pl MUTO3A.
I'oMoJi0rMYHbIE U HETOMOJIOTHYHbIE XPOMOCOMBI. AMHUTO3.

ITepuoabl onHTOreHesa. PaspurHe 3apoabima KUBOTHBIX. /IuddepenunpoBka KieTOK.
IOMOpHoreHne3 pacTeHuu.

[HocToMOpHOHAIBbHOE PpPa3BUTHE KUBOTHBIX M pacTeHHil. AmnonTto3. MHOroOKJIeTOYHBIH
opranm3M Kak eauHas cucrema. CrBosoBble KieTkH. Perenepamusi. BzammopeiicTBue KJIETOK B
opranusMe. KoHTpoJib nesocTHOCTH opranu3ma. UMmyHuTeT.

Meiio3. Onpenenenne nona y skuBoTHbIX. IlosioBoe u Gecnosioe pasmHo:keHue. CoMmaTHueckue u
MOJIOBBIE KJIETKU. YepenoBaHue ranjiouHoi U TUILNIONIHON CTaAMH B :KU3HEHHOM HuKJje. [lapreHorenes.

OO0pa3oBaHHe MOJOBBIX KJETOK y *KHBOTHBIX U pacTeHHil. OIUIOAOTBOPEHHE Y KUBOTHBIX H

pacTeHuii.
Jemoncmpayuu. CxeMbl M TA0JNUBI, WITIOCTPUPYIOIIHE: CTPOeHHe TKaHel pacTeHWi M *KUBOTHBIX;
croco0bl 0ecrmoJioro pa3MHOXKeHUs1; OIJIONOTBOPEHHE Yy PACTEHUH WM KUBOTHBIX; CTAAUM Pa3BUTHUS
3apoAbIIa MO3BOHOYHOIO KMBOTHOI0; MOCTIMOpPHOHA/IbLHOe Ppa3BuTHe. [lMHaAMHYeckHe IOCOOUs
«Jlenenue kiaeTku. MuUTO3 1 Meii03», «['aMeToreHes y ;)kUBOTHBIX».

Pa3znen II. OCHOBHBIE 3BAKOHOMEPHOCTUHACJEACTBEHHOCTHU U UBSMEHUYUBOCTU(44 )
Tema 6. OcHOBHbIE 3aKOHOMEPHOCTH SIBJIEHUI HacjaeacTBeHHOCTH (14 1)

HacaeacTBeHHOCTH — CBOMCTBO KHBBIX OpraHm3sMoB. I'emermka. PaGorer I'. Menpgens.
I'mOpuposorudecknii MeTo[ M3y4YeHHs] HACHAEACTBEeHHOCTH. Auutenun. ['eHormn u  ¢eHOTHIL
JloMMHaHTHBIe M pelleccMBHbIe NMpu3Haku. EauHooOpa3ue rudpuaoB mepBoro mokojdeHus. 3aKoH
pacuienieHns. '0MO3MIOTHI 1 TeTEPO3UTOTHI.

JAurnOpugHoe W NOJUTHOPUAHOE CKpPEIIMBAHUS. 3aKOH HE3aBHCHMOIO HAC/Ie0BaHMsI.
AHaJM3upyolIee CKpenuBaHue.

B3zaumoneiicTBue ajuleJbHbIX reHoB. HemosHoe AOMHUHHPOBAHHUE. KO}]OMl/lHl/lpﬂBaHl/le. B3aumoaeiictBue

HeaJLIeJbHBIX reHoB. Ilonrennbie NMPU3HAKH. CraTucruueckasi MPUPOIA TEHETUIECCKHUX 32KOHOMepHOCTeﬁ.



CueniienHoe Haciaenosanne. Kpoccunrosep. Kaprtbl xpomocom. CoBpeMeHHBIE MeETOIbI
KapTupoBaHusi xpomocoM. HacnenoBanme, cuemienHoe ¢ mosioM. MHakTuBamuss X-XpoMOCOMBI Y
camoK. IIpu3HaKku, orpaHHYeHHbIE M10JIOM.

Hemoncmpayuu. CxemMbl M Ta0JMIbI, WLIIOCTPHpPYIOIIME: MOHOTMOpHMIHOe W JAUTHOpHIHOE
CKpeIMBAHUA M HX LHUTOJOTHYEeCKHEe OCHOBBI; IepeKpecT XPOMOCOM; HEMOJHOe NOMHUHHPOBAHME;
cleluIeHHOe HacJle0BaHMe; B3auMoelicTBre reHoB. CeMeHa ropoxa ¢ pa3HbIM GeHOTHIIOM (TJIaAKue,
MOPIIMHHCTHIE, KeaThle, 3edeHble). JmHammuyeckue mnocoduss «MoHOrmOpHaHOe CKpelMBaHHe,
«urudpunaHoe cKkpemMBaHue».

Tema 7. OcHOBHBIE 3AKOHOMEPHOCTH fAABJIeHHI m3MeHunBocTH (10 )

HN3MeHYMBOCTL — CBONMCTBO KMBBIX Opranm3sMoB. HaciaeacTBeHHasi M HeHacJieACTBeHHAasl
H3MeH4YnBocTh. KomOnHATHBHASI H3MEHYHBOCTb.

MyTaunoHHasi M3MEHYHMBOCTb. I'€éHOMHBIC, XPOMOCOMHBIC, T¢HHbIe MyTauuu. I'eHepaTHBHBIC H
coOMaTH4YeCKHe MyTanuu. 3aKoH romosorudeckux psinos H. . Basunoga.

BHeﬂIlepHaﬂ HaCJICACTBCHHOCTb. MI/ITOXOHIIpI/IaJI])H])Ie U XJIOPOIVIACTHBIE I'CHbI. le/l'{l/lH])l
BO3HMKHOBeHHs MyTauuid. MyrareHHble (pakTopbl cpeabl. JKCIePUMEHTAIbHbINH MyTareHes.

B3aumopneiicteue resoruna u cpeabl. KauecrBeHHble U KoJMYecTBeHHbIe npu3Haku. Hopma

peakuuu npu3Haka. Mogu(pukanuoHHAS U3MEHYMBOCTb.
Hemoncmpayuu. Cxembl, Tabauubl, ¢ororpapuu M KOMHATHbIE PACTEHMS, WLIKCTPUPYOLIUE:
pa3jnyHble MyTaluu (pa3Hble MOPOABI CO0AK, YACTHYHBINA aJILOMHN3M M HeoObIYHAsA GopMa JHUCTHEB
Y KOMHATHBIX pacTeHMii, eCIM eCTh BO3MOKHOCTb — KYJbTYPbl MYTAHTHBIX JIMHMI AP030QuJibl);
MeXaHU3M XPOMOCOMHBIX MYTAlMii; MOIM(PHUKAIMOHHYI0 M3MeHYMBOCTbH; HEHTPbI MHOroo0pasusi M
NMPOMCXO0kAEHUs] KYJbTYPHbIX pacreHuil. [epOapHblii Marepuajg 3J1aKOB € T'OMOJIOTMYECKOMH
H3MEHYHBOCTHIO (0CTHCTHIC, 0€30CThI¢, BLICOKHE, KAPJIHKOBBIC PACTEHUS U T. [1.).

Tema 8. I'eHeTHYecKkHe 0CHOBBI HHAUBHAYAJLHOr0 pa3BuTus (8 1)

OyHKIUOHMPOBAHHE TEHOB B X0A¢ HWHIMBHAYAJBHOr0 pa3BuTHdA. JleTepMHHANUA H
au¢depenuupoka. [AuddepennuanbHas aKTHBHOCTH TreHOB. JlelicTBHe TeHOB B 3MOpHoOreHese.
Ilepectpoiiku reHomMa B OHTOreHe3e. IMMYHOr/I00y1MHOBbIEe TeHbl MJIeKOMUTAIOIMX. MoOHIbHBIE
reHeTHYecKHe 3j1eMeHThl. MHoKecTBeHHOe ieiicTBHE IeHOB. JleTajibHbIe MyTAIIUH.

HacaenoBanue nupgepeHIMPOBAHHOIO COCTOAHUS KJIETOK. XHMepHbIe M TPaHCTeHHbIe
oprannsmsbl. KiionupoBanmne. I'eHeTHYecKHe 0CHOBBI NOBeeHNA. ['eHeTHUYeCKHEe OCHOBBI CITOCOOHOCTH
K 00y4yeHHU10. /Jemoncmpayuu. CxeMbl M TaOIHIbI, WTIOCTPUPYIOLIHE B3aUMO/AelicTBHE T€HOB 1
MeXaHU3M XPOMOCOMHBIX MyTALMHi.

Tema 9. I'eHeTuka yenoBeka (9 u)

MeTtoapl u3y4eHUs] TeHeTHKH 4YedoBeka. bamsnensl. KapmoTunm 4esioBeka W XpoMOCOMHBbIE
Oosiesnn. KaprupoBaHue XpoMocoM 4YeloBeKa. BO03MOKHOCTH JeYyeHHUS] M MNpeaylpe:KIeHus
HacJeICTBEHHBIX 3200/ eBaHuii. MeAuKO-TeHeTHYeCcKoe KOHCYJIbTHPOBaHMe.

Hemoncmpayuu. CxeMbl M TA0JINIBI, HILTIOCTPHPYIOIIHE UCCIeJ0OBAHUA B 00J1aCTH OMOTEXHOJIOTHH.
JAunamuyeckne nocodus «I'eneTuka rpynn kposm», «HacinenoBanune pesyc-gaxropar.
Jlabopamopnule u npakmuyueckue papomaot

1. KatanuTnyeckast aKTUBHOCTH ()epMEHTOB B KMBBIX TKAHAX

2. Oco0eHHOCTH CTPOEHM KJIETOK NPOKAPUOT U 3yKapuoT. KileTku pacTeHuii U sKUBOTHBIX.
3. Xpomocombl MilekonuTaomux. Kapuorumn.

4. Ctpoenue kjeTKU. PazMepshl KJ1€eTOK H BHYTPUKJIETOYHBIX CTPYKTYP.

5. CpaBHeHHe CTPOEHHS KJIETOK PACTeHMH, ;)KUBOTHBIX, TPH0OB 1 6akTepuii

6. CpaBHeHUe mpoueccoB (POTOCHHTE3a M XeMOCHHTE3a

7. U3y4eHne XpOMOCOM Ha FOTOBBIX MHUKpOIpenaparax

8. MuT03 B KJIeTKaxX KOpelKa JyKa.

9. CpaBHeHHe NPOLECCOB MUTO3a U Meii03a

10. Pemenne reHeTHYECKUX 32124 HA MOHO- M JUTHOPHU/IHOE CKpeIllMBAHKE

11. Pemienue reHeTHYECKHUX 32/1a4 HA B3aMMO/eiicTBHEe T'€HOB



12. Pemienue reHeTHYECKHX 32/1a4 HA CHEIJIEHHOE HAC/Ie/IOBAHNE TeHOB

13. Pemienue reHeTHYECKHX 32/1a4 HA CHEIJIEHHOE C N10JIOM HAcJIel0BaHHe PU3HAKOB

14. U3yyeHue N3MEHYHBOCTH y PACTEHUH U ;KMBOTHBIX, NOCTPOEHUE BAPHAIIMOHHOIO PSIIa M KPUBOi».
15. CocraBiieHHe POAOCIOBHBIX U UX aHAJIU3

4 . TemaTuueckoe mwianuposanue 10 kiace (mpoduiibHoe 0GyueHue)

Ne Haumenoeanue memut , pazoena Kon-60 uacoe

n/n

1 Beenenue 2

2 Pa3zoen I.Buonozuueckue cucmemol: KiemKa, OP2aHUIM 56

3 Tema 1. MoJieKyJIbl H KJI€TKH 12

4 Tema 2. KiieTouHbIe CTPYKTYPBI M UX (PYHKIHMHA 10

5 Tema 3. O0ecnieyeHne KIeTOK IJHepPruei 8

6 Tema 4. HacieacrBeHHasi uHgopMalus U peaju3anus ee B 14
KJIETKe

7 Tema 5. UnauBuyaibHOE pa3BUTHE U PA3MHOKEHHE 12
OPraHu3MoB

8
Pazoen Il. Ocnognvle 3aKOHOMEPHOCHIU HACIE0CHBEHHOCHU U 44
uUzMeHuugoCmu

9 Tema 6. OcHOBHbIE 3aKOHOMEPHOCTH SIBJICHUMH 14
HACJIEICTBEHHOCTH

10 Tema 7. OCHOBHbIE 3aKOHOMEPHOCTH SIBJIEHMII H3MEHYMBOCTH 10

11 Tema 8. I'eHeTHYeckHe 0OCHOBBI HHAUBHAYAJLHOI0 Pa3BUTHS 8

12 Tema 9. 'eHeTnKa YesoBeKka 9
Pe3epBHBIE Yachl 3

102

5. Conep:xanue yueoHoro npeqmera 11 kiacc (mpouabLHBI YPOBEHD)
(102 4, 3 y B Hepen10; 1 4 — pe3epBHOE BpeMs)
Pazgen 111 DBOJIIOLUAA OPTAHUYECKOI'O MUPA (66 4)

Tema 10. BosHnkHOBeHHE U Pa3BUTHE IBOJTIONUOHHON Onosorum (10 1)

Bo3HuKHOBEeHUE U Pa3BUTHE IBOJIONUOHHLIX Haeil. JBoounonHas teopus K. b. Jlamapka. ’Kuzub u
Tpyabl Y. JlapBunHa. OcHOBHbIe NPUHIMNBI JIBOJIONUOHHOW Teopum JlapBuHa. PopMHupoBaHuUe
cuHTeTHYeckoil Teopum H3Boaonuu. Padorer C. C. YerBepukoBa m H. HU. IlImansraysena.
ITaneonToOrNYeckune, Ouoreorpagpuyeckue, CpaBHHTEIbHO-AHATOMHYECKHE, IMOPHOIOTHYECKHEe H
MOJIeKYJISIpHbIE CBH/IETeIbCTBA IBOJIIOLMM.

Memoncmpayuu Cxembl, Ta0Junobl W ¢ororpaguu, mLTIOCTPpUpYIomHe: (GOPMBI COXPAHHOCTH
HCKOINAEMBIX PACTEHMH W KHBOTHBIX; ATABH3MbI M PYAHNMEHTbI; AHAJOTMYHbIE M TOMOJIOTHYHBIE
OpraHbl; J0Ka3aTeJIbCTBA IBOJIONHMH OPraHn4ecKoro Mupa. IlajneoHrosiornyeckne KoJIeKIMHA.

Tema 11. Mexanu3mbl 3BoJIIOIUH (28 1)

Ionyassuusi — 23JieMEHTapHasi eIMHULA 3JBoOJIOUUM. BHyTpuBuaoBasi mu3MeH4YUBOCTh. ['eHeTMyeckasi
CTPYKTYpa nomyJisinmii. Y paBHeHue u 3akoH Xapan — Baiin6epra. Myranuum KaKk HUCTOYHHMK IreHeTHYeCKOH
H3MeHYMBOCTH nonyiasuuid. Cohay4yaiiHble mpomecchl B momyasanusax. /Ipeii¢p renos. IHomyasumuonHbie
BoJIHBI. Bopb0a 3a cymecrBoBanne. EcTecTBeHHblil 0T00p — Hanpapasommii ¢gakrop 3Boaonnu. ®opmbl

7



ecTecTBeHHOro oroopa. IlosoBoii 0T60p. AnanTamyusa — pe3yJbTAT eCTeCTBEHHOro 0T0opa. Murpanun
Kkak ¢axrop 3Boaonuu. llonatue Buga. Kpurepun suaa. Illyru BunoodpazoBanus. AnjnonaTpuieckoe
U CcHUMIAaTpuyeckoe BuAooOpa3oBaHue. MuKpo- HW  Makpo3Boawnusa. [I'eHernyeckme ©
OHTOreHeTHYeCKHe OCHOBBbI 3BoJiouuu. HanpapieHusi 3Bojronnu. Apomop¢o3, uauoaganrauusi 1
odmas gereHepauus. /[uBepreHumsi, KOHBepreHuuss M mnapauienu3M. buosjgoruyeckmii mporpecc.
EnnHoe 1peBo sKM3HU — pPe3yJibTAaT IBOJTHOLUH.

Hemoncmpayuu Cxembl, Tabaunbl U ¢Gororpadpuu, WIIIOCTPUPYIOIIHE: IBHKYLINE CHJIbI 3BOJIIOIUN;
JBHKYIIUH ¥ CTA0ONJIM3UPYIOIINIA 0TOOP; BOBHUKHOBEHHE 1 MHOT000pa3ue Npucnocod/ieHuii y opraHusMoB
(KaKTycoB, opxuIeii, MOPCKMX MJIEKONUTAIOIUX M T. [1.); 00pa3oBaHue HOBBIX BHJI0OB B IpHpoOJe;
reorpaguyeckoe M IKOJOrM4eckoe BHI000pa3oBaHMe; (OPMBI 3BOJIONMH — JAHBEPreHNHIO,
KOHBepPreHUHI0, MapaJiiean3M; MyTH IBOJIOUU — apoMop( o3, HAN0ATANTALMIO, IereHEePALIMIO; OCHOBHBIE
apoMop¢ o361 B IBOJTIONUH PACTEHMIA M KUBOTHBIX; IBOJIIOLUI0 PACTHTEIHHOI0 M KUBOTHOTO MHPA.

Tema 12. Bo3nukHoBeHHe U pa3BuTHE KU3HU Ha 3emute (10 4)

CymHocTs *ku3Hu. Onpeaenenus kuBoro. 'unore3sl Bo3HUKHOBeHUs KU3HU. OnbiTel @. Peau u JI. Ilacrepa.
CoBpeMeHHBIe NMpPeACTaBIEHNs 0 BOZHUKHOBEHHM KM3HH. ATMoc(epa apeBHeii 3emun. AOMOreHHBIH CHHTE3
opraHu4yeckux Bemiects. O0pa3oBanue u 3Boiouus 6uonosumepos. Poas JJTHK u PHK

B o0Opa3oBaHMH cucTeM ¢ oOpaTHOl cBs3bl0. OOpaszoBaHMe H JBOJIOUUA OHOJOTMUECKMX MeMOpaH.
OoOpa3oBanne mepBHYHBIX rereporpodoB. MUsyuenune mucropun 3emin. Ilaneonrtosorumsi. Mertoabl
reoxponosioruu. Usmenenune kaumara Ha 3emuie. Jlpeiip xonTunHeHTOB. PasBuTHE KM3HM B KpHUNTO30€.
CumOunoruyeckasi Teopusi 00pazoBaHusi 3ykapuor. Benblka pasHooOpa3us KMBOTHBIX B KOHIIE NPOTEPO30s.
Pa3BuTHe opraHuieckoro Mupa B najieo3zoe. Pazpurue :ku3uu B me3030e. PazButue ;ku3Hu B KaiiHO30€.
Hemoncmpayuu CxeMbl M TA0AUIBbI, WIOCTpUpYomue ¢aopy u ¢ayHy N03aHEro mpoTepo3os,
1ajieo3osi, Me3030§1, KailHO3051 (JeAHUKOBbIA nepuon). Mckomaemble OCTAHKH KUBOIO —
OKAMEHEJIOCTH, OTIEeYATKH (MAJEOHTOJ0THYecKast KOJJIEKI[UA).

Tema 13. Bo3HUKHOBeHHUE U pa3BUTHe Yel0BeKa — aHTponorenes (10 1)

Mecto dYenoBeka B cHcTeMe JKHBOro wmupa. CpaBHHTeJLHO-MOP(oJOrHYecKHe, 3TOJOTHYECKHe,
HUTOreHEeTHYeCKHEe M MOJIEKYJSPHO-0MOJIOTHYeCKHE  0KA3aTeJbCTBAa  POACTBA  4YeJoBeKa W
Ye10BeK000pa3HbIX 00e3bsin. IlajieoHTOIOrHYEeCKHE JAaHHBIE O MPOWCXOKIEHHH W IBOJIONHMH TPEIKOB
yejioBeka. ABcrpanonureku. Ilepseie npencrasurenn poana Homo. Heangepraibckuii yenosek. Mecto
HeaH/IepTaJIbIleB B IBOJIONUHU YejoBeka. KpomanboHbl. Buosiornueckne pakTopsl 3BOTIONMH YeI10BeKa.
CounajibHble (PaKTOpPHI JBOJIONUU 4eJ0BeKa — MbIILIEHHE, pedb, OpyAuiiHas AesTeabHOCTH. Poub
COMAJILHOW cpelbl B (pOPMUPOBAHHH YeI0BeYeCKHX HHIAMBUAYYMOB. CoOTHOLIeHHEe OHMOJOTHYECKHX H
CONMANILHBIX (paKTOpPOB B IBOMIONMM 4eoBeka. YenoBeueckue pacsl. Poib u3onsinum u apeiida reHoB B
(hopMupoBaHNH pacoBbIX NPU3HAKOB. KpHTHKA pacHcTCKUX TeOpHi.

Memoncmpayuu CxeMbl W TAO0AWIbI, WIJIIOCTPUPYIOIIME: MNpeIlIeCTBEHHUKOB 4YejoBeKka (
aBCTPAJONMTEK, HeaHIepTaJiel, KPOMaHbOHel); OPYAUs TPyda 4esiOBeKa yMeJIoro, HeaHJepTajbla,
KPOMaHbOHIIA (IKCHO3MIMH MECTHOI0O KpaeBegdeckoro mysesi). IlaneosmTuyeckoe MCKyccTBO
(penpoayKIuH NPOU3BeIeHU NePBOOBITHBIX Xy/10KHUKOB).

Tema 14. Cenexnus u Ouorexnosiorus (8 u)

Cenexknug Kak mpomecc W Kak Hayka. OQqomMamiHMBaHMe KaK NepBbld 3Tan cedekuuu. LleHTpsI
NMPOUCXOKACHUsS] KYJbTYPHBIX pacTteHuil. IlpomcxoxneHne NOMAIIHUX KHBOTHBIX M LEHTPbI HX
onomamHuBanusa. MckyccTBeHHBbIH 0TO0Op. MaccoBblii M  MHIMBUAYAJbHBII 0TOOpP. SIBJIeHUHe
rerepo3uca M ero NpHUMeHeHHe B cejJeKnuH. Mcnogb3oBaHHWe NUTOINIA3MATHYECKOW MYIKCKOM
crepuabHocTd. Ilonmmuiouauss W oTAAJleHHass TruOpuaM3anMs B CeJeKUMH  pacTeHHi.
IJKCNepUMEHTATbHBIN MyTareHe3 H ero 3HaueHue B cejleknnu. KineTounas MHkeHepHsa M KJIeTOYHAS
cejekuus. XpomMocoMHasi WH:keHepus. IIpuMeHeHMe TeHHOl HH)KeHepUH B  CeJeKIUU.
KpynnomacmrabHasi celeKIMs ;KUBOTHBIX. Y CIIeXH CeJIEKIIUH.

Hemoncmpayuu CxemMbl U TaOJIULBI, HILTIOCTPUPYIOIIHME: METOAbI CEICKINU; CETCKIUI0 PAacCTeHNH U

JKUBOTHBIX; YCIIEXH CCJICEKIIUU; UCCTICA0BAHUSA B 00J1aCcTH OMOTEXHOJIOTHH.

Paznea IV OPI'TAHU3MBbI B OKOJIOI'MYECKUX CUCTEMAX (36 u)

Tema 15. Opranusmsl 4 oKpyxkalomasi cpeaa (14 4)
B3auMooTHOmIEeHHs] OpraHu3Ma M Cpefibl. JKoJIOTHYecKHe (akTopbl. 3aKOH TOJEPAHTHOCTH.
IIpucnoco6senHocTs. llomyasinus kak npupoaHas cucrema. CTpykrypa nomyasinmii. JnHaMuKa MOMyJIsIIHIA.

7KusHeHHBbIe cTpaTernn. Bua kak cucrema nomyasinuid. IxoJiornyeckas Huma. ’JKusnennoie Gopmel.



Jemoncmpayuu CxeMbl 1 Ta0JMIbI, HILTIOCTPHPYIOLIHE JKOJIOTHYecKHe (GaKTOpPhI U UX BJIHMSHHE HA
OPraHU3MBbl.

Tema 16. CoodmecTBa u 3xocucteMsl (12 4)

Coo01mecTBo, 3KoCcHCTEMa, OuOLEeH03. KOMIOHEHTBI JKOCHCTEMBbI. JHepreTHYecKHe CBSI3H.
Tpodpuueckne ceru. IIpaBmio 3konornyeckoil mupamMuabl. MeKBHAOBbIE W MEXKIONYJISIHUOHHbIE
B3auMojeiictBusi B 3Kocucremax. Konkypenumsi, cumMOuo3, anabTpyusm. IIpocTpaHncTBeHHas
CTpyKTypa coo0mecTB. /ImHamuka >3kxocucrem. Cragum pasButus I3kocucrembl. Cykneccus.
YeroiitunBocTh 3K0CUCTEM. 3eMileeIbYyecKre IKOCHCTEMBI.

Hemoncmpayuu CxeMbl U TA0JUIbI, WLITIOCTPUPYIOIINE: Pa3IUYHbIe IKOCHUCTEMBbI; Tpoduueckue
YPOBHH 3KOCHCTEMbI; MUIEBbIE LeNMU U CeTH; IKOJIOTHYecKre MIPaMu/Ibl; MeKBUA0OBbIEe OTHOLLICEHHS;
KPYTroBOPOT BelleCTB M NMpPeBpallleHUsl FJHEPTUN B IKOCUCTeMe; CyKleccun. JluHaMuveckue mocooust
«TunuyHbie OMOLEHO3bDY, «ATPOLIEHO3)

Tema 17. buocdepa (6 1)

Buocdepa. Yuenue B. . Bepnaackoro o 6mocepe. buombl. 7Kupoe BemiecTBo U 0UOreoXuMHYecKue
KpPYroeoporsl B Ouocepe. buochepa u uyesoBek. I'sio0ajibHble AHTPONOreHHbIE HM3MEHEHHSI B
ouocgepe. [Ipodaema ycroiiunBoro pazButus onocdepnl.

Hemoncmpayuu Cxembl M TA0AUUbI, WLIKCTPUPYIOLIHE: CcTPoeHUe Ouocdepbl; KPYroBOPOThI

yriiepojaa, a3ora, pocopa u kucjaopoaa.

Tema 18. buosioru4yeckue 0CHOBbI OXPaHbI NPUPOABI (4 1)

CoxpaHeHue W moJjep:KaHHe OMOJOTHMYeCKOro paszHooOpasus. IIpmyuHBI BHIMHpPaHUS BHUAOB H
nonyasumii. Coxpanenue reHogonaa u peuntpoaykumsa. Coxpanenue 3xocucreMm. buosiornueckmii
MOHUTOPUHI U OMOMHAUKALYS.

Hemoncmpayuu Cxembl M TA0JULBI, WUIIOCTPUpPYIOIIMe: Ouopa3sHooOpa3ue; MOCIeACTBHUS
JesATeIbHOCTH YeI0BeKa B OKpY:Kamolleil cpese; peakue u ucuyesaomue suabl. Kapra «3anosennuku
U 3aKka3Huku Poccum». Iunammnueckoe nocooue «buocepa u yenopex».

6. TemaTuueckuii nian 11 kiaace. 1024

No Koa-Bo | Koa-Bo | Koa-so | Koa-Bo Koa-Bo
n/n Temer 4acoB Ip.p. JLp. K.p. IKCKYpCHil
1 Bo3HuKHOBeHME U pa3BUTHE 10
IBOJIIOIIMOHHOMH OMOJIOTHM.
2 MexaHu3Mbl 3BOJIIOLNH 28 3 1
Bo3HuKHOBEHUE U Pa3BUTHE KU3ZHU HA 10
3emue
Bo3HukHoOBeHHe U pa3BUTHE YeJIOBeKa — 10 1
aHTpPIOreHe3
Cesiekuus 1 OMOTEXHOJIOTHS 8
OprasnsM 1 OKpPYsKaas cpeia 14
Co0011ecTBa ¥ IKOCUCTEMBI 12 4 1
3 buocdepa 6 1
BuoJiornyeckue 0CHOBbI OXpPaHbl NPUPO/IbI 4 1
Bcero 102 8 4




