MUHUCTEPCTBO NNPOCBELEHUS POCCUCKOM ®EJEPALIAUA

MuHnncTepcTBo 00pa30BaHus U MOJIOAEKHOM MOTUTUKY Biagumupckoii o61actn

Anvunuctpanusa KoBposckoro paiiona

MBOY "lllepunckasa OOHI"

«Paccmorpeno» «CornacoBaHo» «YTBEpKIAIO»

HA [Ie1aroru4ecKoM COBETE 3aMECTUTENb TUPEKTOpa 110 nupexkrop MbOY

[Iporokom Ne 1 YBP Capanuna C.E. «IlleBunckas OOIL»

ot «30» aBrycra 2023 T. «30» aBrycra 2023 1. I'.C.Konomnesa
[Mpuka3 Ne 138

«30» aBrycra 2023 .

MNMognucaHo undpposon

KO HOnIMnJieéBa r.C. noanucbto: KoHonnesa I.C.

fata: 2023.08.30 21:47:49 +03'00'

PABOYASI IPOTPAMMA
(ID 394417)

yueOHoro npeamera «buosorus» (ba3oBbiii ypoBeHb)

JUIsl 00yJaromxcs 5 — 9 kiaaccoB

CocraBUTENb: YUUTEIb
Cumonosna JL.E.

KoBpoBckuii paiion
2023 rox



MOSICHUTEJBbHAS 3AIMUCKA
IlosicuuTeTbHAA 3amIUCKa

Pabouass mporpamMma 1Mo OWONIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHUs COCTAaBIICHA HAa OCHOBE TpPEOOBaHWA K
pe3yibTaTaM OCBOSHHUSI OCHOBHOI 00pa3oBaTeNbHOM MporpaMMbl OCHOBHOTO 0011ero oopasoBanus, pescrasieHHsx B @I'OC 000,
a TaxKe (herepanbHOI paboyeil mporpaMMBbl BOCITUTaHHS.

[Iporpamma 1o 6uosyoruu HampasiieHa Ha (OPMHUPOBAHNE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YJarONINXCsl M OpraHU3aInio
n3y4deHus] OMOJIOTMU Ha JIESITENIFHOCTHOH OCHOBE. B mporpamme 1mo OHOJIOTHH YYUTHIBAIOTCSI BOZMOXXHOCTH y4eOHOrO IpenMera B
peammzanuu TpeboBannit GI'OC OOO K TUIaHMPYEMBIM JIMYHOCTHBIM W METANpeAMETHBIM pe3ysibTaTaM OOydeHHs, a TakKxke
pean3anusi MeXIPEIMETHBIX CBSI3el eCTECTBEHHO-HAYYHBIX YIEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIEr0 00pa3oBaHusL.

B nporpamme 1o GHONIOTHM ONPEAENSIOTCS OCHOBHBIE €M M3YUeHHsI OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs,
IUIAHUPYEMbIE PE3YJbTaThl OCBOEHHS NPOrpaMMbI IO OHMOJIOTHH: JIMYHOCTHBIE, MeTalpeaMeTHble, npenmerHble. [IpeamerHbie
IUTAaHUPYEMBIE Pe3YJIbTaThl JaHbl ISl KayKI0r0 rofa N3y4eHus OHOIOruy.

Buronorus pa3BuBaeT npencTaBiIeHs O MO3HABAEMOCTH XHMBOW MPHUPOABI U METOJaX €€ IMO3HAHMS, IT03BOJISIET CPOPMHUPOBATH
CHCTEMY Hay4HBIX 3HAHHH O )KUBBIX CHCTEMaX, YMEHHS UX IOJIy4aTh, IPUCBANBATh U IIPUMEHSTh B )KM3HEHHBIX CUTYaIHIX.

Bronornueckas moaroroBka odecrnevyrnBaeT MoHNMaHie 00yJYaroIMMUCI HAyIHBIX TPHHIIMIIOB YEJIOBEUECKOH JAESTENbHOCTH B
MIPUPOJIE, 3aKJIaIIBAET OCHOBBI KOJIOTMYECKON KYJBTYpHI, 3J0pOBOr0 00pa3a *H3HH.

Heasimu u3yyeHnsi 6MOIOTMY HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHusI SIBJISIIOTCH:

(opMHupOBaHUE CHCTEMBI 3HAHUI O MPH3HAKaX M IMPOLECCaX KU3HENESSITENLHOCTH OMOJIOTHYECKUX CHCTEM Pa3HOTO YPOBHS
OpraHH3alH;

(dopMupoBaHHe CHCTEMbl 3HAaHHH 00 OCOOSHHOCTSIX CTPOEHHUS, JKU3HEICATENIbHOCTH OpraHu3Ma 4YellOBeKa, YCIOBHSX
COXpaHEHHsI €T0 3/J0POBbS;

(dbopMupoBaHue yMeHHH NPUMEHSTh METOIbl OMOJOrMYECKOW HAYKH Ul W3y4eHHs OMONOTMYEeCKHX CHUCTEM, B TOM YHCIE
OpraHu3Ma 4eyoBeKa;

(bopMupoBaHNe YMEHHWH HCIIONB30BaTh UH()OPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSX B 00JacTH OHONOTHU Uit OOBSCHEHHS
HPOLIECCOB U SIBJICHUH KHUBOW TIPHPOJBI U )KU3HEIEATENbHOCTH COOCTBEHHOTO OPraHU3Ma;

(dbopMupoBanue yMeHHH OOBSCHITH POJIb OMOJOTMH B TPAKTHYECKOW AEATENBHOCTH JIIOJIEeH, 3HaYeHUE OHOJIOTHYECKOro
pa3Ho00pa3ust i CoXpaHeHus1 Orocdepsl, TOCASACTBHUS ICATSILHOCTH YSIOBEKa B IPHUPOJIE;

(hopMHUpOBaHUE IKOIOTHUECKOI KYJIbTYPBI B IEJISIX COXPAHEHHs COOCTBEHHOTO 3/I0POBBS U OXPaHbl OKPYIKAIOIIEH CpeIbl.

JocrmwkeHune 1eneit mporpaMmsl 1o OHOJIOrUM 00ECTIEUNBAETCS PELICHUEM CIIETYIOIINX 3a/ay:

npuoOpeTeHne OO0Y4YalOIIMMKCS 3HAHUA O JKMBOW NPUPOJE, 3aKOHOMEPHOCTSX CTPOCHHS, JKU3HENESTENIbHOCTH |
cpenoodpa3ylolel poj OpraHU3MOB, YENIOBEKEe KaK OMOCOLUAIbHOM CYIIECTBE, O POJIM OHOJOrMYECKOW HAayKH B MPAKTUUECKOMN
NEATCIBLHOCTH JIFOJICH;

OBJIAJICHUE YMEHHMSMHU IPOBOJMTH HCCIIC[IOBAHUSI C KCIOJIb30BAHHEM OHOJIOrMYECKOro O0OpYHOBaHHsS W HAOIIONEHMS 3a
COCTOSIHMEM COOCTBEHHOI'0 OpraHU3Ma;

OCBOCHHE MPUEMOB PabOThI ¢ OHONOrMYEcKoi HH(pOpMAIMeil, B TOM 4YHCIIE O COBPEMEHHBIX JIOCTIKEHHSX B 00JacTH
Ouonoruy, e€ aHaJu3 U KPUTHIECKOE OlICHUBAHUE;

BOCITUTAHHE OUOJOTMYECKH M HSKOJOTMYECKH TPAaMOTHOW JMYHOCTH, T'OTOBOHW K COXPAaHEHHIO COOCTBEHHOTO 370pPOBbS U
OXpaHbl OKPYKAIOIIEH CPeJIbl.

OOliiee YKCII0 YacOB, OTBECHHBIX [UISl U3y4eHHs OUONIOrHH, cocTaisieT 238 dacoB: B 5 kiacce — 34 yaca (1 4yac B Hezleno), B
6 ximacce — 34 gaca (1 gac B Hezaenmo), B 7 kiacce — 34 yaca (1 gac B Hezeno), B 8 kiacce — 68 gacoB (2 yaca B HeIen0), B 9 kimacce —
68 gacoB (2 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme Mo OHOJIOTHH TIEPEYEeHb JIAOOPATOPHBIX M MPAKTHYECKUX PAOOT SIBISETCS PEKOMEHIATENbHBIM,
YUYUTENb JenaeT BbIOOp MpOBeNCHUsI T1a0OpaTOPHBIX PabOT M OMBITOB C Y4ETOM HWHIMBUIYaJbHBIX OCOOCHHOCTEH 00ydarommxcs,
CIHICKA SKCIIEPUMEHTAIBHBIX 3aaHUH, IIPeNIaraéMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOTO 3K3aMeHa M0 OMOJIOTHH.

B cootBeTcTBHM ¢ pemienneM MHHUCTEPCTBA 00pa30BaHUA W MOJOAEKHOH moauTuku Biaanumupckoii o6aactu B

2023-2024 yueonom rogy Ha ooHoBieHHble ®T'OC GyneT ocyuiecTniieH nepexon 5 — 8 u 10 kiaccos.

B COOTBeTCTBMM ¢ 00HOBJeHHbIM PI'OC mpenonaBaHue OHOJOTHM NePeXONUT ¢ KOHUEHTPHYECKOl MojesMm Ha
JIMHEHHYIO0.

MIPOMEICBTHYECKUN pa3ae Kypca Ononoruu (BBeAeHUE B OHOIOTHIO):

5 ximacc — «Opranmsmed 1 gac B Henento (34 gaca);

CHCTEMAaTHYECKUE Pa3Aeibl Kypca ONOIOTHH:

6 ximacc — «Pacrenus» 1 gac B Hemenro (34 gaca);

7 xnmacc — «Cucremarnieckue rpymmbl pacteHuid. ['puber. Jlnmaiinuku. bakrepun» 1 gac B Hepenro (35 gacoB);

8 kmacc — «KuBoTHBIe» 2 yaca B Henemo (68 4acos);

9 xmacc — «YernoBek u ero 370poBke» 2 Yaca B HeAemo (68 gacos).

Yuamuecs 8 ki1acca mo JIMHeHHO# cucTeMe JOKHBI H3y4aTh 300J10THI0, KOTOPYIO OHHU Y:Ke MPOULIM B 7 Kjiacce B
00beMe 2 4acoB M0 y4eOHOMY ILUIAHY HIKOJIbI, TO3TOMY B COOTBETCTBHH ¢ MeToqm4YecKuMu pekomenaanuavmu BUPO um. JI. U.
Hosuxosoii (https://viro33.ru/download/Buosiorus.docx) npenoxaBanue omonorun B 8 Kiaacce B 2023/2024 yu. roay Gyaer
OCYIIECTBJISATHCH IO KOHLIEHTPUUYECKOW cHcTeMe: M3ydeHHe aHATOMMHM W ¢u3Monoruu 4venoseka, B 2024/2025 yu. roay
o0yuammmecsi OyayT IO0yYHBATHCHA B 9 Kiiacce MO KOHIEHTPHYECKOH MOTeTH.

5 — 7 riIacchl 00y4aroTCs MO JUHEIHOH MoIeIn.

9 kaaccenl B 2023/2024 yu4. rogy o0y4arTcsi 0 KOHIEHTPHYeCKOH MoeTu (M3y4aloT 001IyI0 OH0JI0THIO).



https://viro33.ru/download/Биология.docx

COJAEPXKXAHUE OBYYEHUA

5 KJIACC
1. Buosiorus — HayKa o )KMBOW mpupoe

[onsitne o xwu3Hu. [Ipu3HakM XHUBOTO (KJIETOYHOE CTPOCHME, NMUTAHKE, JIBIXaHUE, BBIICIICHHWE, POCT M JpPYTrHe MPU3HAKH).
OOBEKTHI KHUBOW M HEXKUBOH ITPUPOJIBI, MX cpaBHEeHHUE. JK1Bast 1 HEXMBasi IPUPOAA — EIUHOE IIETI0E.

Bronorus — cucrema Hayk o xuBoW mpupone. OcHOBHBIE pazfensl Ononoruu (OOTaHUKA, 300JI0THS, SKOJOTHS, ITUTOJOTHS,
aHatoMus, Qusnonorust W apyrue pasgensi). [Ipodeccum, cBs3aHHBIE ¢ Ouonoruel: Bpay, BETEpHHAp, IICHXOJIOT, arpoOHOM,
KMBOTHOBOJI U Apyrue (4—5 mpodeccuii). CBsi3p OMONOTUM C IpYyrMMH HaykaMu (MaTeMaTHKa, reorpadus u npyrue Haykw). Ponb
OMOJIOTMH B ITO3HAHUHU OKPYXKAIOLIETO MUPA U MPAKTUUECKOH eITeIbHOCTH COBPEMEHHOTO YEIOBEKa.

Kabuner 6nonorun. [IpaBuna noseneHus 1 paboTHI B KaOHHETE ¢ OMOJIOTMUYECKUMU PHOOPaMU M MHCTPYMEHTAMHU.

Bronornueckue TepMUHBL, TIOHATHS, CUMBOJIBL. VcTouHnkn Ononormdecknx 3HaHuil. [Tonck nHpopManuu ¢ UCIIoNbp30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HayYHO-IIOMYJISIpHAS JINTEPATypa, CIpaBOYHUKH, VIHTEpHET).

2. MeToasl H3y4eHHsI JKUBOIi MPHUPOIBI

HayuHnble MeTobl U3y4eHHs KUBOI NPUPOAIBI: HAOIIOAEHHE, IKCIIEPUMEHT, OIMUCaHue, H3MepeHune, kiaccudukamus. [IpaBnna
paboThI C YBEINYUTEIHHBIMHU TPHUOOPAMH.

Meroj onucaHusi B OHONOrMM (HATJISHBIA, CIIOBECHBIH, cXxeMaTH4YecKuit). Meron u3MepeHHus (MHCTPYMEHTHI U3MEpEHHs]).
HaGumtozienue u 9KCiepuMeHT Kak BEIYIINe METOJIbI OMOJIOTHH.

Jlabopamopusie u npaxmuyueckue padomol

Wzydyenne nabGopatopHOro o0OpymOBaHHWS: TEPMOMETPHI, Bechl, yamiku Ilerpu, mpoOupku, MeHzypku. [IpaBuia paboTel ¢
000py/IOBaHUEM B IIIKOJIHHOM KaOWHeTe.

O3HaKOMJIEHHE C YCTPOHCTBOM JIYITBI, CBETOBOI'O MHKPOCKOIIA, IPaBUJIa PadOTHI C HUMH.

O3HaKOMJIEHWE C PACTHTENLHBIMM W JKMBOTHBIMH KJIETKaMH: ToMaTa M apOy3a (HaTypajibHble MNpenapartsl), HHY30pUH
Ty(henbKu 1 TUAPHI (TOTOBBIE MUKPOIIPENapaThl) C MOMOIIBIO JIYIBI K CBETOBOIO MUKPOCKOIIA.

IKCKypcuu unu 6udeoIKCKypcuu

OBnaieHHe METO/IaMH U3Y4YEHUS XKUBOKM NPUPOIbI — HAOIIOEHUEM M DKCTIEPUMEHTOM.

3. OpraHusmsl — TeJia }KUBOW MPUPOABI

[Tonsatue o6 opranmsme. JlosimepHbie W siiepHble opraHu3mbl. Kierka u e€ orkpeithe. KierouHoe CTpoeHHE OpraHU3MOB.
[Mutonorust — Hayka o kierke. KieTka — HaWMeHbIas €IUHUIA CTPOSHHS W JKU3HEJESTEIBHOCTH OPTraHU3MOB. Y CTPOMCTBO
YBEJIMYUTEIbHBIX NPUOOPOB: Jylbl W MHKpockorna. CTpoeHHe KIETKHM I0J] CBETOBBIM MHMKPOCKOIOM: KJIETOYHas 00O0JIOUKa,
LUTOILIA3Ma, SPO.

OnHOK/IETOYHBIE 1 MHOTOKJIETOUHbIE OpraHu3Mbl. KieTku, TKaHu, OpraHbl, CHCTEMBI OPTaHOB.

XKuzneneatenbHOCTs OpraHu3MoB. OCOOEHHOCTH CTPOCHHUS M IIPOLIECCOB JKU3HENEATENBHOCTH Y PACTEHMH, >KUBOTHBIX,
OakTepuii U rpuooB.

CpoiicTBa OpraHu3MOB: IIMTaHUE, [bIXaHHE, BBIJEICHHE, JBWXKCHHE, pPa3MHOXKEHHME, Pa3BUTHE, pa3IpakKUMOCTb,
HpUCHOCOOIEeHHOCTh. OpraHu3M — AUHOE 1IEN0e.

Pa3zHooOpa3ue opraHm3MoB W MX Kiaccuukaiys (TakCOHbl B OWOJNOTHH: LAPCTBA, TUMBI (OTAENBI), KIIACCHI, OTPSJIbI
(mopsimkm), cemeiicTBa, poabl, BUAbL. bakTepun u BUpYCHl Kak (OpMBI )KHU3HH. 3HaUeHHE OaKTepHil U BUPYCOB B IPHPOJIE U B KHU3HH
YeJIoBeKa.

Jlabopamopnvie u npakmuueckue papomol

W3ydeHne KIETOK KOXKHUIIBI YEIIyd JIyKa IOJ JIYMOH M MHKPOCKONOM (Ha IIPUMEPE CaMOCTOSATEIBHO MPHUIOTOBJICHHOTO
MUKpOIpenapara).

O3HaKkoMJICHHE C IPUHIIMIIAMH CUCTEMATHKU OpTaHU3MOB.

HaGumtonenue 3a norpedieHneM BOJIbI PACTEHHUEM.

4, OpraHusMbl 4 cpea OOUTaHUSs

IlonsitTue o cpene obOutanus. BomHas, Ha3eMHO-BO3AyINHAs, IOYBEHHAs, BHYTPHOPTaHM3MEHHAs CpEObl OOMTaHMA.
[IpencraBurenu cpen obutanus. OCOOEHHOCTH cpen oOMTaHHS OpraHu3MOB. lIpucmocoOiIeHHs OpraHU3MOB K Cpeie OOWTaHWA.
Ce30HHBIC N3MEHEHHS B )KU3HU OPTaHU3MOB.

Jlabopamopubvie u npakmuueckue paponol.

Brussiienne mpucmnoco01eHnii OpraHn3MoB K cpefie OONTaHus (Ha KOHKPETHBIX MPIMEPax).

DKcKypcuu unu 610e0IKCKypcuu.

PacTuTenbHBIN 1 )KUBOTHBI MUP POIHOTO Kpast (KpacBeIeHNUE).

5. Tlpupoansie cooduiecTBa

[onsiTne o mpupoxHOM coobmiecTBe. B3anMocBs31 OpraHu3MOB B MPUPOIHBIX coodmiecTBax. [Inmessie cBsA3M B COOOIIECTBAX.
[TnmeBbie 3BeHBS, HENMM W CETH NWTaHWA. [Ipom3BoaWTENH, MOTPEOUTENN M PAa3pPYIIUTENN OPTraHWYECKHX BEUIECTB B MPHUPOIHBIX
coobmectBax. [IpuMeps! MPUPOIHBIX COOOMIECTB (JIeC, IPYI, 03ePO U APYrHe IPUPOTHBIE COOOIIECTBA).

HckyccTBeHHBIE COOOIIECTBA, WX OTIMYHWTENbHBIE NPH3HAKH OT MNPUPOAHBIX coodmiecTB. IIpuumHBI HEyCTOWYHMBOCTH
HCKYCCTBEHHBIX cO00IIECTB. POb HCKYCCTBEHHBIX COOOIIECTB B JKU3HH YEIOBEKA.

[puponusie 30Hb1 3emin, ux oburarenu. diopa u payHa IPUPOAHBIX 30H. JlaHAMIAQTHL: TPUPOIHBIE M KYJIbTYpPHEIE.

Jlabopamopusie u npakmuueckue padomul.

W3ydyenne NCKyCCTBEHHBIX COOOIIECTB 1 MX oOMTaTeNel (Ha mpuMepe akBapuyma U APYTHX UCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu unu 6uoeoIKCKypcuu.

W3ydenune npupoIHBIX cooOmIecTB (Ha MpuMepe Jieca, 03epa, Mpyaa, JIyra ¥ APYTuX IPUPOIHBIX COOOIIECTB. ).

W3ydyenune ce30HHBIX SIBICHNH B KHU3HU MPUPOIHBIX COOOIIECTB.

6. Kuas npupoaa u 4eloBeK

V3MeHeHnss B mpupofie B CBSI3M C Pa3BUTHEM CEIBbCKOIO XO3SHCTBA, NMPOM3BOACTBA M POCTOM UYHCIEHHOCTH HACEICHHS.

BimsiHne yenoBeka Ha >KHMBYIO NPUPOILY B XOZI€ HMCTOpWH. [J100ajbHBIE SKOJIOTHYECKHE NMPOOIEMBl. 3arps3HEHHE BO3IYIIHONH U



BOJHOM 00Ooyovek 3emiM, MOTepH IMOYB, MX NpenoTBpaiieHue. IlyTn coxpaneHus Ouosmormdeckoro pasHoooOpasus. OxpaHsieMble
TEpPUTOPUH (3aITOBEHUKH, 3aKa3HUKH, HAIlOHAIbHBIE IAapKH, MaMaTHUKW Hpupoxabl). KpacHas kuura Poccuiickoit @enepanum.
Oco3HaHNe KU3HU KaK BEJTUKON [IEHHOCTH.

Ilpakmuueckue padomet.

[IpoBenenue akiyy o yOopke Mycopa B OJIDKalIIeM Jiecy, mapke, CKBepe WM Ha MPUIIKOILHOW TEPPUTOPHH.

6 KJIACC
1. PacruTenbHBIi OPraHu3M

Boranuka — Hayka o pacteHusix. Pazzmensr 6oranuku. CBs3b OOTaHMKH C JIPYTMMH HayKaMH U TexHUKOW. OOIue mpu3HaKku
pacTeHuid.

Pa3zHooOpasue pacreHuil. YpOBHU OpraHM3allii pPacTUTENBHOTO opraHui3Ma. Beicime u Husmme pacteHus. CHOpoBbE U
CEMEHHBIE PACTEHHUS.

PactutenpHast kierka. V3ydeHme pacTUTENBHOM KIETKM IO CBETOBBIM MHKPOCKOIIOM: KIJIETOYHAas 000JI0YKa, SApO,
LUTOIUIa3Ma (TUIACTU/IbI, MUTOXOHIPHUH, BAKYOJIH C KIIETOYHBIM COKOM). PacTuTenpHble TkaHu. DYHKIUHM PACTUTEIbHBIX TKaHEH.

OpraHsbl ¥ CHCTEMBI OPraHoB pacteHuid. CTpOeHHE OpPraHOB PACTHTEIBLHOTO OPTraHW3Ma, UX POJIb M CBSI3b MEKIY COOOM.

Jlabopamopnsie u npakmuueckue padomot.

W3yueHre MUKPOCKOIMYECKOT0 CTPOSHHMS JIMCTa BOAHOTO PACTEHUS JI0ACH.

W3ydenue cTpoeHust paCTUTENBHBIX TKaHEH (MCIIOJIb30BaHHE MUKPOIPETIAPATOB).

W3ydyeHnue BHEUIHEro CTPOEHHs TPABSIHUCTOI'O IBETKOBOI'O PACTEHMs (Ha KMBBIX WM TepOapHBIX DK3EMIUISIPaxX PacTeHHH):
MACTYIIbsl CYMKA, peAbKa JUKasi, TFIOTUK €AKUHA U IpyTue pacTeHUsl.

OOHapyxeHHe HEOPraHMYECKHUX U OPraHHYECKHX BEIIECTB B PACTEHHUH.

IKCKypcuu unu 6U0e0IKCKypcuu.

O3HaKOMJIEHHE B PUPOJIE C IIBETKOBBIMHU PACTEHUSMHU.

2. CtpoeHHe 1 MHOT000pa3ue MOKPHITOCEMEHHBIX PACTEHHIH

Crpoenue cemsH. CocTaB U CTPOSHUE CEMSH.

Bujpl KOpHEH ¥ THITBI KOPHEBBIX cHcTeM. BunousmeHneHus: kopHeil. KopeHb — opran nmoyBeHHOro (MHHEpPaJIbHOIO) TUTAHUSI.
KopHu u kopHeBbie cucteMbl. BHellHee 11 BHYTpeHHEe CTPOEHHE KOPHS B CBs3U € ero GpyHkuusMu. KopHeBoii uexsink. 30HbI KOPHSI.
Kopuepbie Bonocku. Poct kopHs. [loriomieHrne KOPHSIMH BOIbI M MHUHEPAIbHBIX BEIIECTB, HECOOXOIMMBIX PACTEHHIO (KOPHEBOE
JlaBJeHue, ocMoc). Bunonsmenenue kopHeil.

[ToGer. PazButre nobera u3 mouku. CtpoeHue credis. BHelHee 1 BHYyTpeHHEe CTpOEHHE JIMCTa. Buaon3MeHeH s 100eroB:
KOpHEBHIIIE, KIIyOeHb, JIykoBHIa. VX cTpoeHue, Oronorudeckoe u Xo3siiictBeHHoe 3Hauenue. [loder u nouku. Jlucropacrnonoxenue u
mucroBas Mosamka. Ctpoennme M ¢QyHkimu sucra. IIpocTele W clOXHBIE JHCThS. Bupomsmenenus mnuctbeB. OcOOEHHOCTH
BHYTPEHHETO CTPOEHHUS JIUCTAa B CBA3M C €ro (QYHKUUSIMH (KOXKHMLA U YCThHIIA, OCHOBHAS TKaHb JIMCTA, NPOBOAAIINE My4kH). JlueTr —
OpraH BO3/AYLIHOIO IIUTaHUS.

Ctpoenue u pazHoodpasue 1serkoB. Couserus. [Inonpr. Tunsl mionos. PacnpoctpaneHne II0A0B U ceMsH B IPHPOIE.

Jlabopamopnbwie u npakmuueckue paponol.

W3ydyenne cTpoeHMs KOPHEBBIX CHCTEM (CTEp)KHEBOM M MOUYKOBATOM) Ha IpuUMepe repOapHBIX 3K3EMIUIIPOB MM JKUBBIX
pacTeHuid.
W3zydyenne Mukpormpenapara KI€TOK KOPHsL.
O3HaKOMJICHHE C BHEIIHUM CTPOCHUEM JIMCTHEB U JIUCTOPACIIONOKEHUEM (HA KOMHATHBIX PACTCHUSX).
W3ydenune cTpoeHNs BETETaTUBHBIX U T€HEPATUBHBIX MOYEK (HA MPUMEPE CUPEHH, TOIOJIS M PYTUX PACTEHUM).
N3ydyeHne MUKpPOCKOIIMYECKOT0 CTPOEHUSI TMCTa (Ha TOTOBBIX MUKpPOIIpenapaTax).
PaccmaTpuBaHue MUKPOCKOITMUECKOTO CTPOSHUS BETKHU JiepeBa (Ha FOTOBOM MHUKpOIIpEnapare).
HccnenoBanue cTpoeHs KOPHEBHUINA, KITyOHs, TyKOBHIIBL.
N3yuenne cTpoeHus IBETKOB.
O3HAaKOMJICHHE C Pa3IMIHBIMHU THUITAMH COLIBETHH.
N3yuenue cTpoeHus CEMsH IBYAOIbHBIX PACTEHHI.
N3yuenne cTpoeHust CeMsIH OJHOAOJIBHBIX PACTEHUI.
3. JKuzHeneATeJbHOCTH PACTUTEIBHOI0 OPraHU3Ma

O0MeH BelllecTB Y pacTeHHii

Heopranmueckue (Bona, MUHEpAIbHBIE COMHM) M OpraHMYecKHe BellecTBa (0K, KUPHI, YIIIEBOIbI, HyKICHHOBBIE KHUCIIOTHI,
BUTaMUHEI U JPYrHUe BEMIECTBA) PacTeHUsI. MUHEpaIbHOE MMTaHUE PACTCHUH. Y TOOpSHMUSI.

IMutanue pacreHus.

[ornomenne KOpHSIMH BOIBI U MUHEPAJHHBIX BEUIECTB, HEOOXOANMBIX PAcTEHHIO (KOpHEBOE IaBlieHHe, ocMoc). [louBa, eé
mwionoponue. 3HadeHne oOpabOTKHM TOYBHI (OKYYHMBAaHHWE), BHECEHUS YIOOpEHUH, MPOpeKUBaHUS MPOPOCTKOB, ITOMUBA UIA JKA3HU
KYJIbTYPHBIX pacTeHuil. ['uapononuka.

®otocuHTe3. JIUCT — OpraH BO3AYIIHOTO MUTAHKA. 3HaUYeHNE (POTOCHHTE3a B IPUPOJE U B KI3HU YEIIOBEKA.

JAbIxanue pacTeHus.

Jpixanue KopHs. PhIXJIeHNE MOYBHI JUIS YIYUIICHUS JIIXaHUS KOPHEH. Y CIOBUS, MPEMSTCTBYIONINE IBIXaHUIO KopHei. JIluct
Kak opraH AplxaHus (ycTeHuHBIM ammapart). [loctyminenne B nmct atmocdepHoro Bo3ayxa. CHibHasl 3albUIEHHOCTh BO3.yXa, Kak
MIPENATCTBHE Al AbIXaHus IucTheB. CTebenb Kak OpraH AbIXaHus (HAIWYHE YCTHHUI] B KOXKHIE, dedeBrueK). OCOOEHHOCTH JbIXaHHs
pacteHuil. B3auMocBsI3b JpIXaHUS PACTEHHS C (DOTOCHHTE30M.

TpancnopT BemiecTs B paCTeHHU.

CBsI3b KJIETOYHOTO CTpoeHHs cTebinst ¢ ero ¢yHKumsMUA. Poct crebnst B nnuHy. Kierodnoe crpoenue creOuisi TpaBsSHHCTOTO
pacTeHusl: KOXHWIa, TPOBOAAIINE ITyYKH, OCHOBHas TKaHb (MapeHxumMa). Kierodnoe crtpoeHne credist IpeBECHOTO pacTeHHs: Kopa
(mpoOka, my0), kamOuii, ApeBecHMHa W cepAueBUHA. Poct crebms B TonmuHy. IIpoBojsmime TKaHM KOpHS. TpaHcHopT BOabl U
MUHEPAJIbHBIX BEIIECTB B PACTEHHH (COCYIBl JIPEBECHHBI) — BOCXOMAMIMA TOK. lcmapenme Boxmel depe3 creGenb M JIMCTHS



(Tpancrmparmst). Perymsmus wucnapeHuss BOAbI B pacTeHWW. BimsiHME BHEIIHMX YCJIOBMH Ha MCHapeHue BOJBL. 1paHCIoOpT
OpPraHUYECKUX BEIIECTB B pacTeHWH (CHUTOBHAHBIE TPYOKH Tyba) — HUCXOISIMK TOK. [lepepacnpenenenue u 3anmacaHue BEIIECTB B
pacrenuu. Beinenenue y pacrenuid. Jlucronan.

PocT u pasBuTHE pacTeHus.

[Ipopacranune cemsiH. Y cnoBus npopacranus cemsH. [loaroroBka cemsH k oceBy. PazButne mpopocTKoB.

O0pazoBarenpHble TKaHW. KoHyc HapacTtaHus o0era, pocT KOHUIMKa KOpHs. BepxyIieunsiit 1 BCTaBOYHBINA pocT. PocT KopHS U
cTebms B TOMuMHY, kamOuii. OOpa3oBaHUe TOOMYHBIX KOJIEIl y JIPEBECHBIX pacTeHUi. BnusHue (GUTOropMOHOB HA POCT PACTEHHUSI.
PocToBele nBmxeHns pacrennii. PazBuTre modera n3 mouky.

PasmHOXeHne pactennii n ero 3HaueHune. CeMeHHOe (T€HEPATMBHOE) pa3MHOXEHHE pacTeHuil. LIBeTkM ¥ couBeTwHs.
Onsutenne. [lepekpécTHoe orbUIeHUE (BETPOM, XMBOTHBIMH, BOJIOM) M caMoorblieHue. J[BoitHoe orutonorBopenue. HacienoBanne
MIPU3HAKOB 00OHX PACTEHHH.

BereratuBHoe pa3MHOKEHHE LBETKOBBIX PAaCTEHHU B Mpupoje. BereratnBHOE pa3MHOXKEHHE KYJIBTYPHBIX pacTeHHH. KIoHEL.
CoxpaHeHue MPU3HAKOB MATEPUHCKOT'O pacTeHus. X03IHCTBEHHOE 3HAaUEHNE BETETaTUBHOI'O PA3MHOKEHHUSL.

Jlabopamopnvie u npakmuueckue padomol.

HaGmonenue 3a pocToM KOpHSL.

Habnronenue 3a poctom nobera.

OmnpenesneHue Bo3pacra Jiepesa 1o CIuy.

BeisiBieHME nepeIBUKEHNST BOABI 1 MUHEPAJIBHBIX BEIIECTB I10 JIPEBECHHE.

HaGumonenue nporiecca BhIZEIEHHS KUCIOPO/Ia Ha CBETY aKBAPHYMHBIMH PACTEHHSIMHU.

W3zydenue ponu peIXJIeHUs ISl IbIXaHUsI KOPHEH.

OgnasieHne NpruéMaMy BEreTaTHBHOTO Pa3MHOXKEHHUST pacTeHHH (YepeHKOBaHUE 1M0OET0B, YePEHKOBAHUE JIUCTHEB U APYTUe) Ha
NpuMepe KOMHATHBIX PaCTeHUH (TpaJecKaHIIUs, CeHIIONNs, OErOHus, CaHCeBbEpa U IPYrue PacTeHHUs).

OmnpeneneHne BCXOXKECTH CEMSIH KYJIbTYPHBIX PACTEHUH M TIOCEB X B TPYHT.

HaGumoeHre 3a pocToOM M pa3BHTHEM IIBETKOBOI'O PACTEHHSI B KOMHATHBIX YCIOBHSX (Ha mpuMmepe (acoiu WM MOCEBHOTO
ropoxa).

OmnpenesnieHue yCIOBHIA POPACTaHUS CEMSIH.

7 KJIACC
1. CucremaTHyecKue rpyninbl pacTeHUl

Krnaccudukanuss pacrenuid. Bun xak ocHOBHas cucTeMarmdeckas kateropusa. Cucrema pacTHTelIbHOro Mupa. Husmme,
BBICIIINE CIIOPOBBIE, BBICIINE CEMEHHbIE pacTeHUsl. OCHOBHBIE TAKCOHBI (KaTErOPUH) CUCTEMATHKK pacTeHuil (LlapcTBO, OTIEN, KiIacc,
HOPAZIOK, CeMENCTBO, poJ, Bua). Mcropus pa3BUTHS CUCTEMATHKH, ONHCAaHUE BUAOB, OTKPHITHE HOBBIX BUAOB. Ponb cucremaTruku B
Ouonoruu.

Husmme pacrenusi. Bogopociau. OOmias xapakrepuctuka Bojpopocieid. OJHOKIETOYHbIE UM MHOTOKJIETOYHBIC 3elEHbIC
Bojopocii. CTpoeHHEe M KH3HEASSITENbHOCTh 3€1EHBIX BoJOpociel. PasMHokeHHe 3en€HbIX Bopopocieil (Oecroyoe M IMoJoBoe).
Bypble 1 KpacHbIe BOAOPOCIIH, UX CTPOSHHE U XKU3HEESITEIbHOCTh. 3HAUCHNE BOJIOPOCIICH B TIPHPOAE U KHU3HU UeJIOBEKa.

Bricmne criopoBeie pacteHus. Moxosunabie (Mxwu). O0mas xapakTepucTika MxoB. CTpoeHHE U )KU3HEASSATEILHOCTD 3€IEHBIX
U charHoBbIX MXO0B. [IpHCIIOCOOIEHHOCT MXOB K JKM3HU Ha CHJIBHO YBIAXXHEHHBIX MMOYBaX. Pa3MHOXKEHHE MXOB, LIUKJ PAa3BUTHA HA
npuMepe 3elIEHOro Mxa KyKymkuH JIEH. Poiab MxoB B 3a0oiaunBaHum 1ouB u TophooOpazoBanum. Vcmonb3oBanue Topda u
MPOAYKTOB €T0 IepepadOTKU B XO3SMCTBEHHON NEATENbHOCTH YeTI0BeKa.

[Tnaynosunusie (ITnaynsr). XsomeBuanbie (XBomu), IlanoporHukoBunHbie (IlamoporHuku). OOmmas XapaKTEpPUCTHKA.
VYcIo)KHEHHEe CTPOSHUS IallOPOTHUKOOOPAa3HBIX PacTeHHH MO CpaBHEHHIO ¢ MXaMH. OCOOEHHOCTH CTPOEHHS U JKH3HENESATeIbHOCTH
IUIAYHOB, XBOILIEH M MAaroOpOTHUKOB. Pa3MHOXKeHHE NarnopoTHUKOOOpa3Hbix. Iluki pa3BuTHs manopoTHuka. Ponmb IpeBHHX
[anopOTHUKOOOPa3HbIX B 00pa30BaHMN KAMEHHOT'O YIUIsl. 3HaUeHHE ITallOpOTHUKOOOPa3HBIX B IPUPOLE U KHU3HH YeJIOBEKa.

Bricme cemennsie pacteHus. ['omocemennsie. O0mas XxapakTeprcTHKa. XBOWHBIE pacTeHUs, UX pa3HooOpasue. CTpoeHHe u
KU3HENEITETPHOCTh XBOWHBIX. Pa3sMHOXEHHE XBOWHBIX, ITMKJI Pa3BUTHS Ha TMPHMEPE COCHBL. 3HAU€HHWE XBOWHBIX DPACTCHHH B
MIPUPOJE U )KU3HH YETOBEKA.

[ToxpeiToceMeHHbIe (IBETKOBBIE) pacTeHma. OOmas xapakrepuctuka. OCOOCHHOCTH CTPOCHHUS U JKHU3HENESTEIFHOCTH
MIOKPHITOCEMEHHBIX KaK HawuOoyiee BHICOKOOPTAaHW30BAHHON TpPYyNIBI pPacTeHHWH, HMX TocmojAcTBO Ha 3Jemie. Kiaccuduxamus
MIOKPBITOCEMEHHBIX pacTeHH: Kiace J[BynonpHble u K1acc OnHomonbHble. [Ipu3Haku knaccoB. LMK pa3BUTHS MTOKPHITOCEMEHHOT O
pacTeHusl.

CemeiicTBa IOKPBHITOCEMEHHBIX (IIBETKOBHIX) PACTCHUH (M3Yy4alOTCS TPH CEMEWCTBA PACTEHHUI IO BBHIOOPY YUUTENS C yIETOM
MECTHBIX YCJIOBHH, NPH 3TOM BO3MOXHO H3ydaTh CEMEICTBa, HE BOUICANINE B IIEPEUEHb, €CIM OHHM SBIAIOTCS HambOoiee
pacupocTpaHEHHBIMA B JaHHOM pETHOHE). XapaKTepHble TIpH3HAKM ceMeicTB kimacca JIBymombHble (KpecromBernsie, wim
Kamycrarie, PozonBerssre, mmn Po3zoBeie, MoTsuibkoBEIe, Wi boOosbie, [lacnénoBsie, CiokHOIBETHRIE, MM ACTPOBBIC) M Kilacca
Omnonmoneuble (Jlunefinsle, 3maku, wiu MsraukoBbie). MHoroobpasme pacteHmil. JlWKopacTyiiue MpeACTaBUTEIN CEMEHCTB.
KynbsTypHbIE peicTaBUTENHN CEMEHCTB, HX UCTIOIh30BAaHNE YEIOBEKOM.

Jlabopamopubsie u npakmuueckue paoonol.

W3ydenune cTpoeHNs OMHOKIETOUHBIX BOJOpOCIEH (Ha MprMepe XJIaMHIOMOHABI M XJIOPEIIIbI).

W3ydenune cTpoeHNs MHOTOKJIETOYHBIX HUTYATBIX BOAOPOCIEH (Ha MpUMepe CIIMPOTHPHI U YIIOTPHKCA).

W3ydyenne BHENTHETO CTPOCHHSI MXOB (Ha MECTHBIX BHJAX).

W3ydyenune BHENTHETO CTPOEHHSI TAIIOPOTHNKA MITH XBOIIA.

W3ydyenne BHEUIHEro CTPOEHHS BETOK, XBOW, IIMIIEK M CEMSIH T'OJOCEMEHHBIX PACTeHHH (Ha NpHUMepe eNd, COCHBI WIN
JUCTBEHHUIIBI).

W3ydyenne BHENTHETO CTPOEHHSI TOKPHITOCEMEHHBIX PACTEHHH.

Wzyuenne mpusHakoB mpencraButeneii cemeiict: Kpecronernbie (Kamyctapie), Pozonsernpie (Po3oBrie), MOTEUTEKOBBIC
(bobosrie), [Tacnénorie, CioxxHonseTHbIE (AcTpoBbIe), JInneitnsie, 3naku (MsTIHKOBEIE) HAa TepOapHBIX U HATYpaJIbHBIX 00pa3iax.



Ompenenenue BUAOB pacTeHHH (Ha npuMepe TpEX CEMEHCTB) € WCIOIBb30BAaHWEM OMpEACIUTENeH pacTeHUH WIN
OIPEIETTUTENBHBIX KapTOUeK.
2. Pa3BuTHe pacTuTeJBbHOr0 MHpa Ha 3emie
DBOJIOIMOHHOE pPa3BUTHE pacTUTEIbHOr0 Mupa Ha 3emie. CoxpaHeHHE B 3€MHOM KOpE PaCTUTENBHBIX OCTAaTKOB, WX
n3ydenue. «KuBble Mckomaemble» pacTUTENbHOro napcra. JKusHbp pacrennii B Bozpe. [lepBrie HasemHuble pacteHus. OcBoeHHe
pacTeHUsIMH CYIIU. DTambl pa3BUTHS Ha3eMHBIX PACTEHHH OCHOBHBIX CHCTEMAaTHUECKHX Ipynil. Beimepime pacTeHus.
DKCKypcuu unu 6udeoIKCKypcuu.
Pa3BuTHe pacturensHOro Mupa Ha 3emite (3KCKYpCHs B TaJI€OHTOJIOTHYECKUN WM KpaeBeTIeCKUi My3eil).
3. PacTenusi B IpHpOAHBIX COOOIIECTBAX
Pacrenns u cpena obutanus. Jkojoruueckue GaxkTopbl. PacTeHus M ycioBUsl HEKUBOM MPUPOJBL: CBET, TEMIIEpaTypa, Biiara,
aTtMoc(epHbIil BO3ayX. PacTeHnss M yCIOBHUS JKMBOH TNPHUPOABL: TNPSMOE M KOCBEHHOE BO3JCHCTBHE OPraHW3MOB HAa PACTEHHSI.
[pucnocobieHHOCTH pacTeHnH K cpene oouTanus. B3anMocBs3u pacTeHU MEXAy COO0H U C IPYTUMU OpTaHU3MaMHU.
PactutensHble coobmiecTBa. BumoBoii coctaB pacTUTENbHBIX COOOIIECTB, Mpeodiiafatoline B HUX pacteHus. Pacripenenenue
BUJIOB B DPACTHTEIBbHBIX cooOmiecTBax. Ce30HHBIE HM3MEHEHHsI B JKM3HH PACTUTENBHOro coodOmectBa. CMeHa pacTHTEIbHBIX
coobmecTB. PacturenbHOCTS (pacTUTENBHBIM NOKPOB) MPUPOIHBIX 30H 3emin. diopa.
4. PacreHud M 4eI0BeK
KynbTypHble pacreHuss W WX HpoucxoxaeHue. LIeHTpbl MHOrooOpaszusi M TPOUCXOXKAEHHS KYJIbTYPHBIX PaCTCHHM.
3eminenenue. KynbTypHble pacTeHHs CENbCKOXO3SHCTBEHHBIX YTOJH: OBOIIHBIC, IIOJOBO-ArOJHBIE, MoJieBble. PacTeHus ropona,
0COOEHHOCTh TOpoJCcKOM Quopbl. [Tapku, necomapku, CKBepbl, OOTaHHMYecKHe caibl. J{eKopaTHBHOE IBETOBOJCTBO. KoMHaTHBIE
pacTeHus, KOMHATHOE IBETOBOJCTBO. [lociencTBus AEATENBHOCTH 4YeloBeKa B JKocucreMax. OxpaHa pacTUTEIBHOTO MHDA.
BoccraHoBiIEHHE YHCIEHHOCTH PEAKHMX BHJOB pacTeHHi: ocobo oxpassemble npupoxsbie Teppuropun (OOIIT). KpacHast kuura
Poccun. Meps! coxpaHeHus pacTUTEILHOTO MUpa.
IKCKypcuu unu 6U0e0IKCKypcuu.
M3ydeHue cesbCKOX035CTBEHHBIX PAaCTEHUM PETHOHA.
N3ydeHne COpHBIX PACTEHUI PEruoHa.
5. I'pu6sbl. Jlumaiinuku. bakrepun
['pubb1. OOmmas xapakrepuctuka. Lnsnounsle rpudbl, UX CTPOCHUE, MMTAHUE, POCT, pasMHOKeHne. ChelOOHBIC U SIIOBUTHIE
rpuObl. Mepbl MpOQUIAKTUKY 3200JIEBaHUIA, CBSI3aHHBIX ¢ rpubamMu. 3HAUEHHE NUIAIOYHBIX TPUOOB B MPUPOIHBIX COOOIIECTBAX M
KHM3HU yesoBeka. [IpoMblluieHHOE BhIpaIIMBaHKE MUISTIOUYHBIX TPHOOB (LIIAMITHHBOHBI).
[TnecueBbie rpuObL. J[poxxikeBbie rpuObl. 3HaUEHHE IUIECHEBBIX M IPOXIKEBBIX TPUOOB B MIPUPOJIE U J)KU3HH YeJIOBeKa (THILeBast
u papmaneBTHYECKas IPOMBILIIIEHHOCTD U JPYIue).
[Napasutnueckue rpudbl. PazHooOpa3ue u 3HaueHUE Mapa3UTUUECKUX TPUOOB (TOJIOBHS, CHOPBIHBS, (huTodTOpa, TPYTOBUK U
npyrue). bopsba ¢ 3a0oneBaHNAMH, BBI3BIBAEMBIMH TTAPa3UTHYECKIMHU IPHOaMU.
JImmnaitauky — KOMIUIeKCHBIe opraHu3Mbl. CTpoeHue TumaifHuKoB. [Iutanue, pocT M pa3MHOXKEHHE JIMIIAMHUKOB. JHAYCHHE
JIMIIAWHUKOB B MIPUPOJIE U )KU3HH YETO0BEKA.
bakrepun — nosinepubie oprann3Mbl. OOIas xapakTepucThka Oakrepuid. bakrepuanbHas kiierka. PasmMHokeHHe OakTepuid.
Pacnipoctpanenue Oakrepuii. PaznooOpasue Oakrepuil. 3HaueHne OakTepuil B IPUPOAHBIX coodiiecTBax. boje3sHneTBopHble OakTepun
U Mepbl NpoQHIAKTHKU 3a00NeBaHNH, BBI3BIBAeMBIX OakTepusiMmH. bakrepuu Ha cioyxOe y denoBeka (B CEIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH).
Jlabopamopnuwie u npakmuueckue paponol.
W3yuenne cTpoeHus: OQHOKIETOUYHBIX (MYKOP) M MHOTOKJICTOYHBIX (TIEHUIMILT) TICCHEBBIX TPHOOB.
V3ydenne cTpoeHUS IIOAOBBIX TeJ HUIANIOYHBIX IPUOOB (WM N3ydeHUE HUIAIOYHBIX TPUOOB HA MYJISDKaX).
N3yuenne cTpoeHus TMILAHHUKOB.
Wzydenue crpoeHus OakTepuii (Ha TOTOBBIX MUKpPOIIpENapaTax).

8 KJIACC
1. YesoBek — 0MOCOUATBLHBLINA BH

Hayku o uyenoBeke (aHaToMUsI, (GU3HUOIOTHSL, ICUXOJIOTHS, AHTPOIIONIOI |, TUTHEHA, CAHUTAPHS, SKOJIOTHs YeoBeKa). MeTobl
M3YyYeHUs OpraHM3Ma 4eJIoBeKa. JHaueHHEe 3HAHUH O YeIOBEKe IS CAMOIIO3HAHUS M COXPAaHEHUs 340poBhi. OCOOEHHOCTH YelIoBeKa
KaK OHOCOITHAIEHOTO CYIIECTBA.

Mecto uYemoBeka B CHCTEME OpraHM4Yeckoro wmupa. YemoBek Kak dYacTe Hpuponsl. CHCTeMaTHYECKOe TIONO0KEHHE
COBpPEMEHHOTO 4enoBeka. CXOACTBO delmoBeka ¢ MieKkonuTaromuMu. OTimdne 4eoBeka oT MpuMaToB. JlokazaTenbcTBa JKUBOTHOTO
MIPOMCXOXKICHHUS YenoBeka. UenoBek pa3yMHBIH. AHTPOIIOTEHe3, ero dTanbl. BHOMOrndecKkne U conruanbHble (PaKTOPHI CTAHOBIICHHS
genoBeka. UemoBeuecKe packl.

2. CTpyKTypa OpraHuzMa 4yejioBeKa

CrpoeHre u XUMUYECKHi cocTaB KiIeTKH. OOMEH BEmIeCTB M NPEBPAICHHE SHEPTHU B KIETKe. MHOrooOpasme KIETOK, UX
nermenue. HykinenHOBBIE KUCIOTHL ['eHBI. XpoMOCOMBI. XpOMOCOMHBIA HaOop. MuTo3, meiio3. CoMaTHdecKue M TMOJOBEIC KIETKH.
CtBONMOBBIE KJIETKHW. THITBI TKaHEH OpraHM3Ma YelIOBeKa: SMIHTENMANbHBIC, COCTUHHUTENBLHBIC, MEIIICYHBIC, HepBHas. CBOMHCTBa
TKaHe#, ux ¢yHKuuu. OpraHel U CUCTEMBI opraHoB. OpraHm3M Kak €IWHOE Ieiioe. B3amMOCBSI3b OpraHOB M CHCTEM KaK OCHOBA
rOMEOCTa3a.

Jlabopamopusie u npakmuueckue padomol.

N3yuenre MUKPOCKOTIMIECKOTO CTPOCHHS TKAHEH (Ha TOTOBBIX MHKPOIIpPETIaparax).

PacnozHaBaHMe OPraHOB M CHCTEM OPTaHOB YEIIOBEKa (IT0 Tabiwmam).

3. HeiiporymopaJibHasi pery/isinus
HepeHas cucrema uenoBeka, e€ opranu3aius u 3HadcHue. HelipoHsl, HepBEI, HepBHBIC Y316l Pedekc. PednekropHas myra.



Penenropsr. JIByxHelipoHHble u TpExHEHpOHHBIE pediekTopHble 1yru. CIMHHOM MO3T, ero cTpoeHue u GyHKIMHU. Pediexch
cnuHHOTO Mo3ra. ['omoBHOW MO3r, ero crpoeHne W ¢GyHKIMW. bompmme momymapus. Peduexcel romoBHoro mosra. besycimoBHsie
(BpoxnEHHBIE) M yCIOBHBIE (MproOperéHnble) pedurekcsl. ComaTnieckas HEpBHas cucTeMa. BereraTnBHasi (aBTOHOMHAsI) HEPBHAs
cucrema. HepBHas cucrema kak equHoe nenoe. Hapymenuns B paboTe HEpBHOI CHCTEMBI.

I'ymopanbHas perymsiius GyHKuni. DHIOKpHHHAS cucTeMa. JKene3sl BHyTpeHHEH cekperyd. JKene3sl CMeIaHHOW CeKpeIyy.
T'opMoOHBI, BX poONb B peryasiunu GU3NOIOTHIecKiX (YHKIMHA OpraHn3Ma, pocTta M pa3BuTHs. Hapymenne B pabore 3HIOKPHUHHBIX
xen€3. OcobeHHOCTH pedIeKTOPHON M I'YMOPAIBGHOM perymsinun (yHKIMH OpraHn3Ma.

Jlabopamopuuie u npakmuueckue padomul.

W3ydenue rooBHOro M0O3ra 4einoBeka (1o MyIshKaMm).

W3yuenne n3MeHeHus pa3mepa 3padka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

4. Omnopa u IBUKeHHE

3HavyeHne ONOPHO-ABUTaTeNbHOro anmapara. CKeJleT 4eloBeKa, CTPOeHHE ero otAeioB W (GyHKuuH. KocTH, nX XUMHYECKHI
cocraB, crpoeHue. Tumbl koctelt. Poct kocrteit B nHy U Tonmuny. Coeaunenue kocteil. Ckener ronosbl. Ckenet TynoBuiia. Ckener
KOHEYHOCTEH 1 nX MosicoB. OCOOCHHOCTH CKelleTa YeIoBeKa, CBSI3aHHbIE C IPSMOXOXKICHUEM U TPYILOBOH JeSTebHOCTHIO.

Mpsieunas cucrema. CtpoeHrne W (QYHKIMHM CKEJETHBIX MBI PaboTa MBI cTaTHYecKas W JUHAMHYECKas, MbIIIIIEI
crubatenu U pasrudateny. Y tomsieHne Mpim. [ unoguHamust. Ponb ABUTraTenbHONM aKTHBHOCTH B COXPaHEHUH 3/I0POBBSI.

Hapymienust onopHo-ABUraTenbHONM cUCTeMbl. Bo3pacTHble u3MeHeHHs B cTpoeHMH Kocreil. Hapymenue ocanku.
[penynpexneHre MCKPUBICHUS MO3BOHOYHHMKA M pa3BUTHs IUIockocTomus. Ilpodunaktuka TpaBmartuima. [lepBasi momomrs npu
TpaBMax ONOPHO-JBUTaTEILHOTO amnnapara.

Jlabopamopnsie u npakmuueckue padomot.

HccnenoBaHue CBONCTB KOCTH.

N3yuenue cTpoeHus KocTel (Ha MyJisKax).

H3yuenne CTpOCHUS TTO3BOHKOB (Ha MYJISDKAX).

OmnpenesneHue riOKOCTH TO3BOHOYHHUKA.

M3MepeHue Macchl M pocTa CBOET'0 OpraHu3Ma.

W3ydeHue BIUSHUS CTATUYECKOM U JMHAMHUYECKOM Harpy3Ku Ha YTOMJIEHUE MBIIIIILL.

BbIsiBIIEHHE HAPYIIEHUS OCAHKH.

Omnpenenenue NpU3HAKOB IIOCKOCTOIHS.

OxkazaHue nepBoii MOMOIIIY MPHU TMOBPEXKIECHUH CKEJIeTa U MBI,

5. BHyTpeHHss cpeaa opranu3ma

Buyrpennsisi cpena u e€ ¢pynkipn. GopMeHHbIE 2JIEMEHThI KPOBHU: 3PUTPOLIUTBIL, JISHKOIMTH U TPOMOOLMTEL. ManokpoBue, ero
npuynHbl. KpacHbIf KOCTHBI MO3T, ero pomb B opraHu3Me. [Imasma kpoBu. IlocTOSHCTBO BHYTpEHHEH cpedpl (ToMeocTas).
CeépreiBanue KpoBu. [ pynibl kpoBu. Pesyc-dakrop. [lepenuBanue kpou. JJoHOPCTBO.

WmMynuter u ero Buapl. (DaxTopbl, BIMSIOIIME HAa MMMYHUTET (IPHOOPETEHHBIC HMMYHOAS(QUIMTHI): pPaAHUALIOHHOE
o0JlyyeHHe, XUMHYECKOE OTpaBJICHHE, TOJI0JIAaHME, BOCIAaJeHUe, BUpYycHble 3aboneBanus, BUU-undekuuns. Bunmoukoas xenesa,
muMpartryeckue y3ibl. Bakiunbel M JiedeOHble chiBOpoTKM. 3Hauenue pabot JI. [Mactepa u W.M. MeunukoBa 1O W3y4EHHIO
HMMYHHUTETA.

Jlabopamopnbvie u npakmuueckue paponol.

N3ydyeHne MUKpPOCKOIMYECKOT 0 CTPOESHUSI KPOBH YeTIOBEKa U JIATYLIKH (CpaBHEHHE) Ha TOTOBBIX MUKpOIIpenaparax.

6. KpoBooopamenne

Opranbl kpoBooOpamienus. CTpoenue u padora cep/ua. ABromarusm cep/ua. CepAedHblil MK, ero JUIMTENbHOCTb. bombioi
W MaJblii Kpyru KpoBooOpamieHus. J[BmkeHue kpoBu mo cocymam. Ilynbc. Jlumdartuyeckas cucrema, aum¢poorTok. Perymsims
JIeITEIbHOCTH Cep/illa M COCYJOB. [ MrHeHa ceplieuHO-COCYAUCTOH cucTeMbl. [IpodunakTuka cepAeuHO-COCYAUCTHIX 3a00eBaHHM.
IepBast moMorb IpU KPOBOTEUSHHUSX.

Jlabopamopnuvie u npakmuueckue paponol.

W3mepenne KpOBSHOTO JaBICHUSL.

OmnpenerneHue mynbca | YUCiIa CEPAECUHBIX COKPALIEHNH B TTOKOE U MOCIIE T03UPOBAHHBIX (PU3UUECKUX HArpy30K y YeJIOBEKa.

[lepBast momoIpb IpH KPOBOTEUCHHUSX.

7. JlpIxaHue

Hsixanue u ero 3HadeHue. Opransl apxanus. JIérkue. BzanMocBsa3s cTpoeHns U GyHKIWH OpraHOB IbIxaHus. ['a3000MeH B
JIETKUX U TKaHsX. JKu3HeHHass EMKOCTb JIErKUX. MexaHu3Mbl AblxaHusl. JlpIxaTenpHble ABMKCHUS. Perymsiys qpxanus.

WHpexkunonHsle 00J€3HHW, Mepelalolliecss dYepe3 BO3AYX, MNPEAYNpexJACHHE BO3LYLIHO-KANENbHBIX HH(eKmid. Bpen
TabaKOKypeHHs, YHOTpeONeHNs HapKOTHUECKHX M TCHXOTPOMHBIX BemiecTB. Peanmmarms. Oxpana Bo3aymrHOH cpensl. OkaszaHue
TIEpBOI TOMOIITH TP TTOPa’KCHUH OPTaHOB JBIXAHUSL.

Jlabopamopubsie u npakmuueckue paoonol.

W3mepenne o0xBaTa rpyAHON KIETKH B COCTOSIHUHM BJIOXa M BBIJOXA.

OmnpeneneHne 4acToThl bIXaHHUA. BiustHue pa3nndHbIX (JaKTOPOB HA YACTOTY ABIXaHMS.

8. IIuranue u nuiEeBapeHue

[TuraTenpHble BemiecTBa M MUINEBBIE NMPORyKThL. Iluranme m ero 3HaueHue. [lmmesapenwe. OpraHsl MHUIIEBApPEHHS, HX
cTpoerre W QyHKnuH. DepMeHTH, MX poib B MHIIeBapeHHd. [lumeBapeHrne B pOTOBOW IMOJIOCTH. 3yObl M YXOX 3a HHMH.
[MnmeBapenrie B KeIygke, B TOHKOM M B TOJCTOM KHIIEYHHKE. BcacblBaHME NWTATENBHBIX BEIIECTB. BcachlBaHWE BOIbI.
[TnmeBapuTenbHBIE JKENE3bl: EYeHb W MOMKETYA0UHAas XKele3a, UX POoib B MUIIEBAPEHNH.

MuKpoOHOM YelloBEeKa — COBOKYMHOCTH MUKPOOPTAHM3MOB, HACEISIOIIMX OPraHW3M dYeJoBeKa. Peryssuus nuiieBapeHws.
Merozp! n3ydeHns opranos numiesapenus. Padorst M.I1. TTasnosa.

I'mruena muranus. IlpexynpexaeHne TIIMCTHBIX W OKETyJOYHO-KWIICYHBIX 3a007€BaHWN, MUINEBBIX OTpaBiieHWi. BnmsHue
KYpPEeHUS W aJIKOTOJIs Ha MHUIIEBapEHHE.

Jlabopamopuvie u npakmuueckue padomul.

HUccnenoBanne neiictBus (PEpMEHTOB CIIIOHBI HA Kpaxmall.



HaGmonenue neficTBus JKemyI09HOT0 COKa Ha OEJIKH.
9. OOMmeH BelecTB U MpeBpaleHHe IHEPIUH

OOMeH BenlecTB U MpeBpalleHne SHEPTUN B OpraHu3Me 4enoBeka. [lmactudeckuii 1 sHepreTudecknii oomMeHn. OOMeH BOIBI U
MUHEpaJIbHBIX coneil. OOMeH OeNKOB, YIJIEBOJIOB M )KUPOB B opranu3Me. Peryssiius oOMeHa BenecTB 1 IPEBPaIeHUs] SHEPTHH.

Butamuns! u ux pons aist opranusma. Ilocryruienre BuTaMuHoB ¢ numied. CHHTE3 BUTAMUHOB B OpraHu3Me. ABUTaMHHO3bI U
TUNoBUTaMUHO3bl. COXpaHEHUE BUTAMUHOB B IHIIIE.

Hopwmer n pexxum nuranust. PanpionansHoe muTtanue — akTop yKperuieHus 310poBbs. Hapymienne oOMeHa BemecTs.

Jlabopamopuuie u npakmuueckue padomul.

HccnenoBanue cocTaBa NPOAYKTOB MTUTAHUS.

CocraBieHue MEHIO B 3aBUCUMOCTHU OT KaJIOPUITHOCTH ITHIIH.

CrniocoObI coxpaHeHHsI BATAMHHOB B IIMIIEBBIX ITPOTYKTaX.

10. Koxa

Crpoenue u QyHkmu koxu. Koxa u e€ nmpousBognsie. Koxa 1 repmoperyssius. Biusinue Ha Koy (hakTOPOB OKpYy’KaroIeH
Cpenpl.

3akanuBaHue U ero poib. CriocoObl 3aKaluBaHKs OpraHu3Ma. | UrHeHa KOXKH, THTHEHUYecKre TpeOOBaHUsI K OeX e U 00yBH.
3aboneBanust KOkM W UX npenynpexzaeHus. [Ipodunaktika u mepBasi MOMOIIbF NMPU TEIUIOBOM U CONHEYHOM Yyrnapax, oXorax u
00OMOPOKCHHUSX.

Jlabopamopnsie u npakmuueckue padomeol.

HccnenoBanue ¢ MOMOIIBIO YIB! THUIBHOM U JIAJOHHON CTOPOHBI KUCTH.

Omnpenenenue >KUPHOCTH Pa3IMUHBIX YYACTKOB KOXKH JIUIIA.

Omnucanne Mep 10 yXO4y 3a KOXKeil JIiiia 1 BOJIOCAMM B 3aBUCHUMOCTH OT THUIIA KOXKH.

Omnucanue OCHOBHBIX THTHEHHYECKUX TPEOOBaHHH K O/IeXK]IE U O0YBH.

11. Beigesnenue

3HaueHue BBIJACIICHUSA. OpFaHbI BBIJACIICHUA. OpFaHbI MO'—IeBbI}leJ’II/ITeﬂbHOI‘/II CUCTEMbI, HX CTPOCHUC U q)yHKL[I/II/I.
Mukpockonudeckoe crpoeHue nouku. Hedgpon. O6pazoBanne Mmoun. Perynsiust MoueoOpa3oBaHusi 1 MOUEHCITYCKaHMs. 3a00neBaHus
OpraHoB MO‘-ICBI:I}IEJ'II/ITCHI)HOI‘/II CHUCTEMBI, UX NPEAYIPEIKACHHUE.

Jlabopamopnvie u npakmuueckue papomot.

OmnpeneneHue MECTOIONIOKEHNS TTOYEK (Ha MYJISDKE).

Omnucanue Mep NpodHUIAKTUKY OOJNIE3HEH OYEK.

12. Pa3MHoO:KeHUe W Pa3BUTHE

Opransl penpoxykuuu, crpoeHne U QyHkuuu. Ilonossle xenespl. [lonmowle xinetku. OmnonorBopenue. BHyTpuyTrpoOGHOE
pasButue. BimsiHue Ha 3MOpHOHAaTIbHOE pa3BHUTHE (aKTOPOB OKpykatowieil cpeapl. Pombl. Jlakramus. Poct u passutue pebEHKa.
[onoBoe co3peBanue. HaciienoBanue npu3HakoB y uesioBeka. HaciiencTBeHHble O0NIe3HH, MX MPUYMHBI M Ipeaynpexaenne. Hadop
XpOMOCOM, IIOJIOBBIE XPOMOCOMBI, TeHbl. PoNb reHeTHYecKMX 3HAHWM Ui IUIaHUpoBaHHMA ceMbH. VHpexkuuu, nepenaroumecs
TIOJIOBBIM ITyTEM, UX NPOQUIAKTHKA.

Jlabopamopnbvie u npakmuueckue paponol.

Omnucanue OCHOBHBIX Mep 10 npodunakTike HHOEKIMOHHBIX BUPYCHBIX 3a0oneBanuii: CITU ] u renaTwur.

13. Oprasbl YyBCTB U CEHCOPHbIE CHCTEMBbI

Oprasbl 9yBCTB U X 3HaueHHe. AHanu3aTtopsl. CeHCopHBIe cucTeMbl. [ 1a3 u 3penne. OnTudeckas cuctema riasa. CeryaTka.
3puTeNbHbBIE PELENTOphl. 3pUTeNbHOE BocipusaTHe. Hapyienust 3peHust ¥ UX NpuduHbL. [ urueHa 3pexust.

Vxo0 u cuyx. CrpoeHne M (QyHKIMH opraHa ciayxa. MexaHH3M paOoThl CIyXoBOro aHamu3aropa. CiyxoBOoe BOCIPHATHE.
Hapymenus cnyxa u ux npuuussl. [ uruena ciyxa.

OpraHbl paBHOBECHSI, MBIIIEYHOT O YyBCTBA, OCSI3aHUs], OOOHSIHUS U BKyca. B3anmopeiicTBre CEeHCOPHBIX CHCTEM OpraHU3Ma.

Jlabopamopnvie u npakmuueckue paponbol

OmnpeneneHue ocTPOThI 3pEHUS Y YeTIOBEKa.

W3zydenune cTpoeHns oprana 3peHus (Ha MyJISDKE U BIIQXKHOM TIpenapare).

Wzyuenne cTpoeHus opraHa ciayxa (Ha MyJspKe).

14. TloBeaeHue U NCUXMKA

Ilcuxuka u nmoBeneHue yenoseka. [lorpedHOCTH M MOTHBEI HoBeeHMsA. ConunanbHas 00yCIIOBICHHOCTh IIOBEICHNS YEIOBEKA.
PednexropHast Teopust noBeneHus. Brhicias HepBHas IeSITEIbHOCTh 4yenoBeka, padorsl .M. CeuenoBa, W.I1. [laBnoBa. Mexanusm
00pa3oBaHusi yCIOBHBIX peduekcoB. Topmoxenue. JuHamudeckuii crepeotur. Poib rOpMOHOB B NoBeneHHH. HacliecTBeHHbIE U
HEHACJIEICTBEHHbIE IIPOTPaMMBbI ITOBE/ICHNS y YelloBeka. [IprcrmocoOnTenbHbIi XapakTep MOBEACHMS.

[lepBast n BrOpasi curHajgbHBIE CHCTEMBI. [l03HaBaTeNnbHasl AESATENBHOCTh MO3ra. Peds u MpiurieHue. IlaMaTe u BHUMaHHE.
Owmormu. UaanBrayansHbIe OCOOCHHOCTH JTMYHOCTH: CIIOCOOHOCTH, TEMIIEPaMEHT, XapaKTep, OHapEHHOCTh. THITBI BEICIIICH HEPBHOM
JIeITENFHOCTH U TemmnepaMmeHTa. OcOOEHHOCTH TICHXHKH 4eloBeKa. | uriueHa (u3u4eckoro M yMCTBEHHOTO Tpyda. Pexum Tpyna u
otabpixa. CoH U ero 3HadeHue. [ uruena cHa.

Jlabopamopubsie u npakmuueckue paponol.

N3yueHne KpaTKOBpEMEHHON NaMSITH.

Omnpenenenre 00bpEMa MEXaHMYECKOH U JTOTMIECKOM IMaMSITH.

Ouenka c(hOpMHUPOBAHHOCTH HABBIKOB JIOTHYECKOT'O MBIIIUICHHSI.

15. YesoBek u OKpy:KaoOIas cpeaa

UenoBek M OKpyKaromas cpena. JKoJornueckne (GpakTropbl M MX JEHCTBHME HAa OPraHM3M 4YENOBEKa. 3aBUCHMOCTBH 3/10pOBbS
YeJI0BEeKa OT COCTOSHUS OKPYKarome cpeabl. MUKPOKIMMAT *KHWIbIX nomenieHni. CoOoeHne MpaBuil TOBEACHNS B OKpYXKaroen
cpezie, B OITaCHBIX U YPE3BBIUAHBIX CHTYaIHsX.

3/10pOBbE YETOBEKa KaK COMMaIbHAS IEHHOCTh. DaKTOpbI, HapyIIAOIIKe 3/10pOBhE: TUIIOJMHAMHUS, KypeHHUe, yIoTpeOIeHne
AJIKOTOJIsI, HApKOTHUKOB, HECOAJTaHCHPOBAaHHOE MHMTaHHE, CTpecc. YKpEIJIeHHe 3/10pOBbS: ayTOTPEHUHT, 3aKaTMBAHUE, JBHUTaTeNIbHAS
aKTHBHOCTb, cOaTaHCHpOBaHHOE NHTaHue. KyiapTypa OTHOIIEHHUSI K COOCTBEHHOMY 3/I0POBBIO H 3/I0POBBIO OKpYXXaromux. BeemupHas
OpraHu3anys 34paBOOXPAHEHHUS.



UenoBek Kak dYacTh Owmocdepsl 3emin. AHTPOIIOTEHHBIC BO3JCHCTBHA Ha Tpupomy. YpOammsamwms. [luBmimsarms.

TexHoreHHBIE W3MEHEHUS B 0pr>{<a10mef/'1 cpenac. COBpeMeHHI;Ie rin00agbHBIE SKOJIOTHYECKHE Hp06J'IeMLI. 3HadeHne OXpPaHbI
0pr>1<a}0mel71 Cpeabl 1A COXpaHCHMs YCIOBEYCCTBA.

9 kJacc.
Tema 1. O6uque 3axonomepuocmu rcuznu (5 4 )
buonocus — mayka o owcueom mupe buonorus — Hayka, HCCIEAYIONIas XU3Hb. V3ydeHuWe MpUPOABI B OOCCIICUCHUU
BEDKHMBaHUS Jtofeii Ha 3emite. bBuomormss — cucTeMa pas3HBIX OHMONOrHMYecKuX oOmactedd Hayku. Poms Owonoruu B

MIPaKTHYECKOH e TeNTbHOCTH JII0/IeH

Memoowr buonocuveckux uccredoganuti MeTonpl W3ydeHHWs! JKUBBIX OPraHU3MOB: HAOJIOJICHWE, M3MEpEHHE, CpaBHEHHE,
ONMCaHMe, DKCIICPUMEHT, MojaenupoBanue. [IpaBmia paboThl B KaOWHETE OWOJOTMM C OWOJOTHYCCKUMH MPHOOpamMH U
HHCTPYMEHTAMHU

Obwue ceoticmea dicusvix opeanuzmos OTIMIUTETbHBIE MPU3HAKU )KUBOTO M HEXHBOTO: XUMHYECKUH COCTaB, KIETOYHOE
cTpoeHHe, OOMEH BEUIeCTB, pPa3MHO)KEHHE, HAaCJEJICTBEHHOCTb, W3MEHYMBOCTb, POCT, Pa3BHUTHE, pPa3IPaKUMOCTh.
B3auMOCBsI3b KUBBIX OPraHU3MOB U CPEIbI

Mnoeoobpasue gopm ocusnu Cpenbl Xu3HH Ha 3emie M MHoOroodOpasue ux opraHusmoB. KierouHoe pasHooOpasue
OpraHM3MOB M HX IlapcTBa. Bupyckl — HekierouHas ¢opma xu3HU. Pa3zHooOpasme OmocucreM, oToOpakaroliee
CTPYKTYPHBIC YPOBHU OPTaHH3AIMH KU3HH

Tema 2. 3akonomeprnocmu ycusnu na kiemournom yposne (10 u)

Mmnozoobpasue xnemox OO000ICHHE paHEee M3YYCHHOr0 MaTepuaia. MHOrooOpasue THIIOB KJIETOK: CBOOOMHOKUBYIIUEC U
o0pa3yroliye TKaHU, IPOKapHOTh, 3yKapHOThl. Poiib y4EHBIX B H3y4eHUH KIIETKH.

Xumuueckue sewjecmea @ kiemre O000IIeHNEe paHee U3y4eHHOro Marepuana. OCOOEHHOCTH XUMHUYECKOr'0 COCTaBa KHBOW
KJIETKH U €r0 CXOJICTBO Y Pa3HBIX THUIIOB KiIeTOK. Heoprannueckue u opraHudeckue BeniecTBa kieTku. CopepkaHue BOJHI,
MUHEPAJIbHBIX COHCﬁ, YriieBoO4 OB, JIUIIMAOB, 6en1<013 B KJIETKE 1 OpraHu3Me. Hx q)yHKLIHI/I B XXKU3HCACATCIbHOCTU KJICTKH
Cmpoenue kiemku CTPpyKTYypHBIE YaCTH KJIETKH: MeMOpaHa, spo, IIMTOIIa3Ma ¢ OpraHOWIaMH 1 BKITIOUECHHUSIMH
Opaanoudvl knemxu u ux @ynkyuy MemOpaHHbIE 1 HEeMEMOPaHHbBIE OPraHOM/IbI, OTJIMYUTENLHBIE OCOOCHHOCTH UX CTPOCHHUS
U QYHKIUH

Obmen ewjecms — ochosa cyujecmgoganus knemxu IloHaTHe 00 0OMeHe BEIIECTB KaK COBOKYMHOCTH OMOXMMHYECKHX
peakiuii, 00ecIeYnBaIOINX )KU3HEACATEIFHOCTD KIETKH. 3HAaUCHHEe aCCUMWIALINK M AUCCUMUIIALIMY B KileTKe. PaBHOBecue
9HEPreTHYECKOr0 COCTOSHHUS KIIETKH — Oo0ecredeHrne e€ HOpMaJIbHOIO (QyHKIIMOHUPOBAHHS

Buocunmes 6enka 6 scusoii knemxe IlonsTHe o OnocuHTe3e. DTambl CHHTE3a OejKa B KIeTKe. Poib HYKJICHMHOBBIX KHCIOT U
pubocom B OHMOcHHTE3€e OENIKOB

buocunmes yenes0006 — pomocunmes Ilonste o HoTOCHHTE3E KaK MPOILIECCE CO3JAHMUs YIIIEBOJOB B )KUBOW KieTke. J[Be
cTaauy (HOTOCHHTE3A: CBETOBAs ¥ TEMHOBas. Y CIIOBUS MPOTEKaHHA (POTOCHHTE3A U €ro 3HAYECHHE IS IPUPOJIBI
Obecneyenue knemox sHepeueti IIoHATHE O KIETOYHOM IBIXaHUM KaK O Iporecce obecriedeHus KIeTKy sHeprueid. Ctaauu
KJIETOYHOr0 IbIXaHusA: OeckucimoponHas ((epMeHTaTHBHAs, WIM TJIHMKONW3) M KUCIOpoaHas. Poib MHTOXOHApWHA B
KJIETOYHOM [JbIXaHHU

Pazunoocenue xnemxu u eé ocusnenuviti yuxi Pa3MHOXKEHUE KIETKH MYTEM JielieHHs — OOIlee CBOMCTBO KIIETOK
OJHOKJIETOYHBIX ¥ MHOI'OKJIETOYHBIX OpraHu3MoB. KierouHoe neieHue y mpokaproT — JelieHne KIETKH Hajsoe. Jlenenne
KJIETKH y dyKapuoT. Mwuro3. ®a3pl muro3a. JKu3HEHHBIH MK KIeTKH: uHTepdaza, MuTO3. PasleneHue KIeTOYHOro
COJIEP’KUMOT0 Ha JIBE JIOUEPHUE KIETKH.

Jlabopamopnvie pabomeoi.

1.MHOHOTr000pa3ue KIETOK 3yKapHoT. CpaBHEHUE PACTUTENBHBIX M KUBOTHBIX KJIETOK

1.

paccMaTpuBaHHE MUKPOIPENAPATOB C ACTAIINMUCS KIETKaMU
Tema 3. 3akonomeprocmu dxcu3nu Ha opzanuzmennom yposte (17 u)

Opeanuzm — omkpvimas dsHcusas cucmema (buocucmema) OpraHu3M Kak >kuBasi cucTeMa. KOMIIOHEHTBI CHCTEMBI, MX
B3aUMOJIeiiCTBHE, 00ECIIeUNBAIOIIEe LIETIOCTHOCTh ONOCHCTEMBI «OPraHM3MY. Peryismms npoueccoB B GHocHcTeMe
Baxmepuu u eupycer PazHooOpasue GpopM opraHu3MOB: OJHOKJICTOYHBIC, MHOTOKJICTOYHBIC U HEeKIeTouHble. bakTepun kak
OJIHOKJIETOYHBIE JOSiIepHbIE OpraHm3Mbl. Bupychl kak HekneTouHas ¢opma >Xu3HH. OTIHYHTENbHBIE OCOOCHHOCTH
Oaxtepuii M BUPYCOB. 3HaUCHNE OaKTEpHil 1 BUPYCOB B IPUPOJIEC

Pacmumenvruiii opeanuzm u e2o ocobennocmu I'TaBHBIE CBOMCTBa paCTEHHUI: aBTOTPOPHOCTD, HECITIOCOOHOCTH K aKTHBHOMY
NIepPEeABIKEHUIO, Pa3MENICHHe OCHOBHBIX dYacTeil — KOpHS M mo0era — BJABYX pasHBIX cpemaXx. OcoOeHHOCTH
PACTHTENBEHOM KIETKH: NPHHAJIOKHOCTh K 3YKapHOTaM, HalW4ue KICTOYHOH CTeHKH, IUIACTHI M KPYIHBIX BaKyoJIeH.
Crioco0OBl  pa3MHOXKEHHS pacTeHuil: monoBoe W Oecronoe. OCOOEHHOCTH TONIOBOrO pa3MHOXeHHUS. Turmsl  Oecronoro
Pa3MHOXEHUSI: BET€TaTUBHOE, CIIOPaMH, JICICHHEM KJIETKH HaBOE

Mnoeoobpasue pacmenuiti u snauenue 6 npupooe O0600IIEHNE paHee M3yIEHHOro Marepuana. MHoroobpasme pacTeHuil:
criopoBble M ceMeHHble. OCOOEHHOCTH CIIOPOBBIX DPACTEHHH: BOJOPOCIEH, MOXOBHAHBIX, HAallOPOTHUKOB, XBOWIEH U
IUIAyHOB; CEMEHHBIX pACTEHWH: TOJOCEMEHHBIX W IBETKOBBIX (MOKphITOCeMeHHBIX). Kitaccel ortmena L[BerkoBwie:
JIBYIOJIbHBIE ¥ OTHOAONBHBIE pacTeHus.. OCOOCHHOCTH M 3HaYCHHE CEMEHH B CPAaBHEHHH CO CIIOPOH

Opzanusmbl yapcmea 2pu6o8 u auwiaiHuxos I'puObl, WX CXOICTBO C APYIMMH JYKapHOTHYECKHMMH OpTaHW3MaMH —
pacTeHUSIMH U XUBOTHBIMH — W oTiimaue oT HuX. Cnenududeckue cBoiictBa rpuooB. MHOrooOpasne 1 3HaueHne TprOoB:
IUIECHEBBIX, IUIANOYHBIX, IMapa3uTHYecKUX. JIMmaliHuKy Kak ocoOble CHMOMOTHYECKHE OpraHW3MBl; MX MHOrooOpasue u
3HAYCHHE
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JKusommwiti opeanusm u e2o ocobennocmu. OCOOCHHOCTH >KMBOTHBIX OPTaHM3MOB: IIPHHAUICKHOCTh K JYKapHOTaM,
reTepoTpo(HOCTh, CIIOCOOHOCTh K AKTUBHOMY IIE€PEABIKEHHIO, 3a00Ta O MOTOMCTBE, IOCTpPOMKA KWW (THE3M, HOp).
Jlenenne >KMBOTHBIX IO crioco0am JOOBIBaHUS NHIIW: PACTUTENBHOSIHBIC, XHIIHBIC, Mapa3suTHYECKHe, MaJalbIIuKy,
BCESIHBIE

Pasznoobpasue scueomnuvix Jlenenne >KMBOTHBIX Ha aBa moauapcrsa: Ilpocreiimme u MHorokmerounsie. OcoOeHHOCTH
MIPOCTEUINX: PAcCIpOCTpaHEHNE, NHTaHWE, INepeABIKEeHHEe. MHOTOKIETOUHbBIE JKMBOTHBIE: OECIO3BOHOYHBIE U
1103BoHOYHBIE. OCOOEHHOCTH PAa3HBIX TUIIOB OECIIO3BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH THIa XOpJOBBIE

Cpasnenue ceoticms opeanuzma uenogexa u scusomuuvlx O000IIEHNE paHee H3ydeHHOro MaTeprana. CXOICTBO YeloBeKa 1
KUBOTHBIX. OTiIMYMe 4YenoBeKa OT KMBOTHBIX. CHCTEMBI OpPraHOB y uYellOBeKa KaK OpraHu3Ma: IUILEBapUTeNIbHasd,
JbIXaTebHasl, KPOBEHOCHAas, BbLienuTenbHas. OpraHbl YyBCTB. YMCTBEHHBIE CIIOCOOHOCTH uYenoBeKa. [IpHuuHBI,
00YCIIOBITMBAIOIINE COIMABLHBIE CBOMCTBA YEIOBEKA

Paszmnooicenue srcusvix opeanuzmog THUIBI pasMHOXKEHHUS: 10oJI0Boe U Oecronoe. OCOOEHHOCTH TOJIOBOTO Pa3MHOMKEHUSL:
CIIMSIHAE MYKCKUX M JKEHCKMX T'aMeT, OIUIOJJOTBOpPEHHE, 00pa3oBaHHE 3HMTOTHL. becronoe pa3MHOKEHHE: BEreTaTUBHOE,
oOpa3zoBaHHWe cIOp, NIeJICHWE KJIETKH HajBoe. buojorndeckoe 3Ha4yeHHE IOJIOBOrO M Oecronoro pasmMHoxeHus. CMmeHa
TIOKOJIEHNI — OECIIONIOro M MOJIOBOTO — Y KUBOTHBIX M PACTEHHUN

Huousuoyanvrnoe paseumue opeanusmos Iloatue 00 oHTOoreHese. Ilepuoibl OHTOreHe3a: SMOpPUOHANBHBIA W
nocTaMOproHanbHbld. Crasuu pa3BUTHS SMOpWOHA: 3Wrora, JpobOieHue, ractpyna c auddepeHnmanueid KieTok Ha
9KTOZIEPMY, DHTO/IEPMY U Me30lepMy, opraHoreHe3. OcoOEHHOCTH Mporecca pa3BUTHS dSMOPHOHA, €ro 3aBHCHMOCTH OT
cpenbl. OCOOEHHOCTH ITOCTAIMOPHOHAJIBHOTO pa3BUTHS. Pa3BUTHE >KMBOTHBIX OPraHM3MOB C IpeBpalieHHeM M 0e3
MIpeBpalleHUs

Ob6pazosanue nonogvix kiemox. Meiioz TIoHsTHE O TUIUIONIHOM M TalyIOMJHOM Habope XpomocoM B kieTke. JKeHckue u
MYKCKHE IIOJIOBBIE KJIETKM — TameThl. Meio3 kak ocoOblii Tum JeneHust kieTku. [lepBoe M BTOpoe JelieHHe Melo3a.
[TonsiTHE O criepMaTOreHe3e U 0OreHe3e

H3yuenue mexanuzma naciedcmsennocmu Hauano vccnenoBaHui HACHEICTBEHHOCTH OPraHn3MoB. [lepBblii HAYYHBIH TPYA
I'. Mengens u ero 3HaueHue. JOCTHIKEHUs] COBPEMEHHBIX HCCIIEIOBAHUI HACJIEICTBEHHOCTH OPTaHU3MOB. Y CIIOBUS [l
AKTHBHOI'O Pa3BUTHS UCCIIEI0BAaHUI HACIEACTBEHHOCTH B XX B.

OcHogHble 3aKOHOMEPHOCMU HaciedcmeenHocmu opeanu3mog ITlOHSTHE O HACIeICTBEHHOCTH M CIOCO0ax Iepenadd
NPU3HAKOB OT poxutenedl nmoromctBy. Habop xpomocom B opranm3me. ['eH u ero cBoiictBa. ['eHorun u deHoTHIL.
W3MeHUUBOCTD U €€ NPOSIBIICHUE B OpPraHU3ME

3akonomepnocmu usmenuugocmu  lloHsTe 00 W3MEHYMBOCTM W €€ pOmM Ui opraHusMoB. HacnencreeHHas u
HCHACJICCTBEHHAss M3MEHYMBOCTb. [HNbl  HACIEACTBEHHOM (TEHOTUNHMYECKOW) HW3MEHYMBOCTH:  MYTallLIOHHAaS,
KOMOHHATHBHAS.

Henacneocmeennas usmenyusocms lloHATHE O HEHACNIEACTBEHHON ((EHOTHUINYECKONH) U3MEHUYMBOCTH, €€ MPOSBICHUU Y
OpPTraHU3MOB U POJIM B UX KU3HENESITENbHOCTU. 3HAKOMCTBO C IPUMEPAMU HEHACIIEICTBEHHON N3MEHUYNBOCTH Y PACTEHUN U
JKUBOTHBIX.

Ocnosbl cenexyuu opeanusmos lonarue o cenexunu. Meropus passutus cenekuuu. Cenekuus kak Hayka. OOImue METoIb
CeJIeKLMN: HMCKYCCTBEHHBIH 0TOOp, ruOpuamsaims, MyrareHe3. CeneKuus pacTeHHH, MXMBOTHBIX, MHKPOOPTaHH3MOB.
Hcnonp3oBaHne MUKPOOOB YEIOBEKOM, TIOHATHE O OMOTEXHOJIOTHH

Jlabopamopnuie pabompi:

BrLsBIIeHHE HACIIEACTBEHHBIX U HEHACIIEACTBEHHBIX ITPU3HAKOB y PACTCHUI Pa3HBIX BUIOB

W3yueHne N3MEHUYNBOCTH y OPraHU3MOB

Tema 4. 3axkonomeprocmu npoucxoxcoeHus u pazeumus HcusHu Ha 3emae (20 1)

Ilpeocmasnenus 0 603HUKHOGEHUU JICU3HU Ha 3emie 8 UCIOopuu ecmecmeo3nHanus [UIOTe3bl MPOHCXOKICHUS KU3HU
Ha 3emute. Onbrtel @. Pequ u JI. lactepa, onmpoBepraiomye TunoTe3b 0 caM03apOsKICHUH KU3HI

Cospemennvie npedcmasnenusi 0 603HUKHOGeHUU dicusnu Ha 3emne buoxummueckas runore3a A.M. Omnapuna. YcmoBus
BO3HHMKHOBEHHS U3HU Ha 3emiie. ['unoresa k. XomnzaeiHa

3nauvenue omocunmesa u 6uonocuueckozo kpyzoeopoma eewjecms 6 pasgumuu dcushu OCOOEHHOCTH IEPBUYHBIX
opranu3MoB. llosBienune aBTorpohoB — nmaHoOakrepuil. MI3MeHeHus ycinoBuil sxu3Hd Ha 3emiie. [IpydamHbI H3MEHEHHH.
[Mosinenue duocheps

Omanvt pazeumusa scusnu Ha 3emae OOIIee HampaBIeHHE SBONIONUH JKA3HU. DPBI, IEPHOIBI U SMOXH B MCTOPUH 3EMIIH.
BeIxon opraHu3MoB Ha CyIry. DTarbl pPa3BUTHS XKU3HU

Hoeu pazeumus opeanuueckozo mupa 6 buonozuu BO3ZHUKHOBEHUE HAeH 00 IBOMIOUUH >KUBOTO MHUpa. TeopHst SBOTIONNHU
K.-b. Jlamapka

Yapnz /Jlapeun 06 3omoyuu opeanuveckozo mupa WccnenoBanms, mnpoBenéHapie Y. JlapsuHOoM. OCHOBHBIC TONOKEHHUS
SBOMIOLMH BUIOB, M3JIOKEHHBIE [lapBMHOM. J[BIKyIME CHIIBI MPOIECCa IBONIOUUH: W3MEHYMBOCTH, HACIEICTBEHHOCTH,
00pb0a 3a cyIIecTBOBaHNE M €CTECTBEHHBII 0TOOp. PesynbraTh! aBomrornu. 3HadeHue pador Y. JlapsuHa

Cospemennvie npedcmasienuss 06 26omoyuu opeanuyeckoeo mupa Tlomynsaiyst Kak eAWHWIIA SBOIIONMH. BakHelmmme
TIOHSTHS COBPEMEHHOI TEOpHH IBOTIOLUH

Buo, ezo kpumepuu u cmpykmypa Bunm — OCHOBHas cucTeMaTHueckas eanHuna. [Ipu3HaKW BHAa KaK €ro KPUTEpHH.
[Monmynsuy — BHYTpUBUI0BAs TPYIIUPOBKA POACTBEHHBIX ocobeit. [Tomymsmus — dopma cymecTBoBaHHS BUIA
Ilpoyeccur obpazosanus 6uooé Bunoodpazoanue. [ToHsTHE 0 MUKpOIBOMIOLHMHA. THITBI BUI000pa30oBaHus: reorpagpruieckoe
n Ouosornyeckoe

Makpooseontoyua kax npoyecc noseieHus HA08UOOBbIX ZPYNN Op2aHu3mos Y CIOBHS W 3HaueHHe nuddepeHnranuy Buaa.
[MonsiTne o mMakposBomoiyy. Jloka3aTenbcTBa MPOLECCa SBOMIOLUH: MAIEOHTOIOTHIECKHE, SMOPHOIOTHYECKHE, aHATOMO-
Mopdosnorudeckue (pyIUMEHTHI X aTaBU3MBbl)



Ocnosuvie nanpasnenusi 26omoyuu llporpecc m perpecc B >XKnBoM Mupe. HampaBieHust OHOIOrHYECKOro Iporpecca:
apoMopd03, HAHoadaNTaIHsI, 001Iast AereHepanus OpraHiu3MOB
Tpumepvl 260m0yUOHHBIX NPEOdPA306anull KHcusblx opeanuzmos O000IIEHNE paHee U3YyIEHHOr0 MaTepraia 00 BONIOLHH.
DBOJOLMA — UTUTENbHBIA UCTOPUYECKUI TpoIecc. DBOMIONUOHHbIE TPeoOpa3oBaHusl )KUBOTHBIX W PACTCHHH. YPOBHHU
mpeoOpa3oBaHUit

OcHogHble 3aKOHOMEePHOCMU 960110YUY 3AKOHOMEPHOCTH OMOJIOTHIECKON 3BOJIOIMHY B IIPUPOE: HEOOPAaTUMOCTD IIpoIIecca,
MPOrPECCUBHOE YCIOKHEHUE (HOPM XKHU3HH, HEIPOrpaMMUPOBAHHOE PAa3BUTHE XKU3HH, aJANITAIIMH, TIOSBICHAE HOBBIX BHJIOB.
Yenosex — npedcmasumens JHCUGOMHO20 Mupa OBOIIOIMS TPUMATOB. PaHHWE Tpenku mpuMmaroB. [ OMUHHIBL.
CoBpeMeHHBIE YeI0BEKO0Opa3HbIe 00€3bSHBI
Deonoyuonnoe npoucxogicoenue denogeka HaxoruieHne (akToB O MPOMCXOXKICHUM YesoBeka. [lokazaTenbcTBa pOJCTBA
YenoBeKa M JKMBOTHBIX. BaxkHeWiine ocOOCHHOCTH OpraHm3Ma denoBeka. IIposiBiieHHEe OHOMOTHYECKUX W COIUATBHBIX
(akTOPOB B HMCTOPUYCCKOM TIPOIIECCE TMPOUCXOKICHUS uenoBeka. OOINECTBEHHBIA (COIMANIBHBINA) 00pa3 JKU3HU —
YHUKAJIbHOE CBOMCTBO UelloBeKa
Pannue smaner s6omoyuu uyenosexa PanHue mpenku denoBeka. [lepexox K NPsIMOXOXKICHWIO — BBIAAIOUIMICS ATal
sBONMIOLMH 4eoBeka. CTaauy aHTpPOIOreHe3a: MPe/IIeCTBEHHIKH, YEI0BEK YMEINbI, ApeBHEHINE JIIOH, IPEBHUE JIIO/IH,
COBpPEMEHHBIHN YeOBEK
To30nue smanvt 360m0yuu yenoéexa PaHHME HEOAHTPONBI — KPOMaHBbOHIBL OTIMYHTENbHBIE MPU3HAKKA COBPEMEHHBIX
mozei. buoconmanpHas cylmHOCTh YenoBeka. BimsHHe coluaibHBIX (PaKTOPOB Ha JIEWCTBHE E€CTECTBEHHOTO OTOOpa B
HCTOPUYECKOM Pa3BUTHH YETIOBEKa

Yenoseueckue pacwvl, ux poocmseo u npoucxodxcoenue YenoBek pazymHblii — moauMopdubiid Bua. [lonstne o pace.
OcHoBHbIe TUTIBI pac. [IporucxoxaeHne u poacTBo pac

Yenosex kax sicumenv duocgepst u e2o enusHue Ha npupody 3emau UenoBek — xurtenb Onochepsl. BiusHue yenoreka Ha
ouochepy. YCIoKHEHHE W MOIIHOCTh BO3ICHCTBHs yeioBeka B OHocdepe. CoxpaHeHHME >KM3HM Ha 3emie — IJIaBHAs
3aj/iaua 4eIoBeYecTBa
Jlabopamopnas paboma:

[TpucnocobieHHOCTh OPraHU3MOB K Cpefie OOUTaHus

Tema 5. 3akonomepnocmu 63auUMOOMHOUIEHUTL OP2AHUZMO8 U cpeobl (16 1)

Yenosus orcusnu na 3emne Cpeowi dcusny. BOAHASA, HA3EMHO-BO3AYIIHAS, IOYBEHHAs, OpraHU3MEHHas cpezia . Y CIOBUA
XKHM3HU OPIaHU3MOB B Pa3HBIX cpefax. DKoJIornyeckue pakTopbl: abHOTHYEeCKHe, OHOTHYECKUE U aHTPOIIOT €HHbIE

Obwue 3axonsvl Oeticmeus akmopos cpedvl Ha Op2aHu3Mbl 3aKOHOMEPHOCTH 1eHCTBUS (PAKTOPOB CPEAbl: 3aKOH ONITUMYMA,
3aKOH He3aMeHMMOCTH (akropa. Bnusnue oskomormueckux ¢(akTopoB Ha opraHusmbl. [lepHOAMYHOCTE B KHM3HH
opranu3zMoB. @oTonepuoausm

Ilpucnocobnennocms opeanuzmos Kk deticmeuto haxmopos cpedvt I1pumepsl MpUCIIOCO0IEHHOCTH OpraHu3MoB. [lonsatue 06
ajanrtaiuu. Paznoobpasue apantanuii. [TonsTre 0 )xu3HEHHOI popme. DKOJIOruuecKre Irpyibl OPraHu3MOB

buomuueckue ceasu 6 npupode buormueckue CBS3M B INPUPOAE: CETH IMTAHMA, CHOCOOBI JOOBIBAHWS IHIIH.
BzaumozeiictBre pa3HBIX BHIOB B IPUPOAHOM COOOMIECTBE: KOHKYPEHIMS, MYTYalu3M, CHMOHO3, XWIHUYECTBO,
napa3uti3M. CBS3M OPraHU3MOB PA3HbIX BUIOB. 3HAUCHHUE OMOTHYECKUX CBA3EH

Bzaumocsasu opeanuzmos ¢ nonyasyuu Ilonynsauus kak ocobasi HagOpraHU3MEHHas CHCTeMa, (JopMa CyIIeCTBOBAHHUS BUIA
B npupoze. [lonsrue o memorpadu4eckoil U NPOCTPAHCTBEHHOW CTPYKType Homyssuud. KommuecTBeHHBIE IOKa3aTenu
TIOMYJIALUN: YUCIICHHOCTh U MJIOTHOCTh

Dynxyuonuposanue nonyrayuii 6 npupode Jlemorpaduueckue XapaKTepPUCTHKU TMOMYJISALHMU: YHUCIEHHOCTb, IUIOTHOCTS,
POXIaEMOCTh, CMEPTHOCTb, BBDKMBAEMOCTb. Bo3pacTHas CTpyKTypa TOMYJSALHM, IOJNOBas CTPYKTypa IOMYJISIHM.
[omymamust xkak 6nocucrema. JJnHAMUKA YHCIEHHOCTH U IFIOTHOCTH MOMYJISLUH. PeTymnsius YuciIeHHOCTH MOMyISIINT
Ipupoonoe coodbugecmeo — buozeoyeros llpuponHoe cooOMIECTBO KaK OUOIEHO3, €ro APyCHOE CTPOSHHE, IKOIOTUICCKHE
HUIIY, TUINEBBIC [ENU U CeTH NWUTaHus. [ JTaBHBIA NMPU3HAK MPUPOJHOTO COOOIIECTBA — KPYrOBOPOT BEIIECTB M IOTOK
sHepruu. [loratue o 6uorone. Poxp BUIOB B OHomneHO3e

buozeoyenoswvi, sxocucmemvt u Ouocghepa DKOCUCTEMHAs OpraHM3AIMA >KUBOH NpUponsl. DyHKIMOHAIBHOE pa3iIndne
BHJIOB B JKOCHCTEMax (IPOM3BOAMTENH, MOTpeOUTENH, pasnaratenan). OCHOBHbBIE CTPYKTYPHBIE KOMIIOHEHTHI SKOCHCTEMBI.
KpyroBopor BelecTB 1 npeBpanieHns: SHEPIHU — OCHOBHOM NpH3HAK 3KocucTeM. bruocdepa — rimodaipHas sKOCHCTEMA.
B.U. Bepnazackuit o 6uochepe. KOMIOHEHTBI, XapaKTepH3YIOIIHE COCTAB W CBOMCTBA OHMOC(EpHI: KHUBOE BEIIECTBO,
OMOTeHHOE BEIIECTBO, KOCHOE BEIIeCTBO, OMOKOCHOE BemecTBO. Polk )kHBOTO BemiecTBa B Ouocdepe

Paszeumue u cmena npupoousix coodbujecms Camopa3BuTHE OHOTE€OIICHO30B M UX cMeHa. CTaanu pa3BUTHS OMOTEOIICHO30B.
[lepBuyHbIE W BTOPUYHBIE CMEHBI (CYKIIECCHH). Y CTOMYHUBOCTH OMOTEOIICHO30B (IKOCHCTEM). 3HAUCHHE 3HAHWN O CMCHE
TIPUPOIHBIX COOOIIECTB

MHnozoobpasue o6uozeoyernozos (3xocucmem) QOO00IECHNE paHee W3YYEHHOro MaTepuaia. MHoroodpasue BOIHBIX
9KOCHCTeM (MOPCKHX, TIPECHOBOJHBIX) W Ha3eMHBIX (€CTECTBEHHBIX M  KYIbTYPHBIX). ATpPOOHOTEOIEeHO3HI
(arposKocHCTEMBI), MX CTPYKTYpPa, CBOMCTBA 1 3HAYECHHUE AJIS YETIOBEKA U TIPHPOJIBI

OcHogHble 3aKOHbL YCIMOUMUBOCIU HCUBOU NPpUpoObl LIMKIMIHOCT MPOLIECCOB B 3KOCUCTEMAaxX. Y CTONYHMBOCTD MPUPOAHBIX
sKocucTeM. [IpHYnHBI YCTOHYMBOCTH 3KOCHCTEM: OMOIOTHYECKOE pa3HOOOpashe W CONpsDKEHHAs YUCICHHOCTh MX BHJIOB,
KPYTrOBOPOT BEIIECTB M MOTOK 3HEPTHH, IUKINIHOCTh TPOIIECCOB

Oxonozuueckue npobnemvr 6 bOuocgepe. Oxpana npupods: O000IIEHHE paHee H3ydeHHOro Matepuana. OTHOIIEHHE
YeJoBeKa K NPHUPOJE B MCTOPUH denoBedyecTBa. [IpobieMbl Gnocdepsl: NCTONEHNE TPUPOIHBIX PECYPCOB, 3arpsi3HEHHE,
COKpamieHne OHONOrHYecKoro pasHooOpasms. Pemmenme oskomormdeckux mpobmem  Omocdepsl:  paruoHalIbHOE
HCTIONIb30BAHHE PECYPCOB, OXpaHa MPHUPOJIBI, BCEOOIIEee IKOIOrnIeckoe 00pa30BaHe HACEIICHNSI.

Jlabopamopnas paboma.



5. OrleHKa Ka4ecTBa OKPYKAIOIIEH CPeIbl
o DKCKYpCus 8 npupooy:
1. U3ydeHue U OMUCAHUE IKOCHCTEMBI CBOEH MECTHOCTHY
Oxcekypeus: «BeceHHUE SBIEHUS B TIPUPOJIE» WU « MHOrooOpasue ®HUBOro Mupay (110 BEIOOPY YUHUTEIs).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA YPOBHE
OCHOBHOT O OBIIET'O OEPA3OBAHUSA (A30BBII YPOBEHD)

OcBoeHue lee6Horo npeamMera «buonorus» Ha YPOBHE OCHOBHOI'O 06H16F0 06pa30BaHI/IH JOJIDKHO o0ecreYnTh JOCTHIKCHUC
CJICAYIOINX O6y‘IaIOIJ_II/IMI/ICSI JIMYHOCTHBIX, MECTANIPEAMETHLIX U MPEAMETHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yJbTATHI OCBOCHUSI TNPOrpaMMBbl 110 OHOJIOTHHM OCHOBHOTO 00LIero 0Opa30oBaHUs JIOJDKHBI OTPakaTh
TOTOBHOCTh OOY4YalOIIMXCS PYKOBOJICTBOBATHCSI CHUCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OpPHEHTAMH M paclIMpEHHE OIbITa
JIESITEIHHOCTA Ha €€ OCHOBE M B IPOLIECCE pealu3allMd OCHOBHBIX HAIpPABJICHUN BOCHHUTATENBHOW AEATEIBHOCTH, B TOM 4YHCIE B
4acTu:

1) rpaxnancKOro BOCIUTAHHUSA:

TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOM JEATEbHOCTH IPU BBINOJIHEHUU HCCIIEAOBAaHUNA M MPOEKTOB, CTPEMIIEHHE K
B3aMMOIOHMMAHUIO M B3aMOIIOMOIIIH;

2) IaTPHOTHYECKOT0 BOCTIUTAHUS

OTHOIIIEHHE K OWOJIOTMM KaK K Ba)KHOW COCTABIISFOLIECH KYJIBTYpBI, TOPJOCTh 3a BKJIQJ POCCUHCKHX M COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTMYECKON HAYKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

T'OTOBHOCTbH OLICHUBATH IMOBEACHUEC U MMOCTYIIKU C IMO3UIINHU HPAaBCTBEHHBIX HOPM U HOPM 9KOJIOTMYECKON KYJIbTYPBI;

TMMOHUMAHNUE 3HAYMMOCTU HPABCTBEHHOI'O ACTICKTA ACATCIIbHOCTU Y€JI0OBCKA B MEAUIIUHE U 6HOJ’IOFHI/I;

4) 3cTeTHYECKOT0 BOCTUTAHUS

NOHMMaHHE PO OMOJIOrUH B (POPMUPOBAHUH ICTETUUECKON KYJIBTYPhI TMYHOCTH;

5) pusnyeckoro BocnuTaHus, GOpMUPOBAHMS KYJIHTYPHI 3I0POBbSI H SMOLUOHAJIBHOT0 (J1aT0NM Oy YHsI:

OTBETCTBEHHOE OTHOIICHUE K CBOEMY 370POBBIO M YCTAHOBKA Ha 3MOPOBBIM 00pa3 JKM3HH (3M0POBOE IHMTAHHE, COOIOLCHUE
THTHEHUYECKUX NTPABUI U HOPM, cOAIaHCHPOBAHHBIA PEXKHUM 3aHATUH U OTIbIXA, PErysIpHas GU3H4ecKas aKTUBHOCTB);

OCO3HAaHHUE IOCIEACTBUI M HENPHUITHE BPEAHbIX NPUBBIYEK (YHOTpeOJIeHUEe alKorois, HapKOTHKOB, KypeHHEe) U MHBIX (opM
Bpeza Uil (U3NYECKOT0 U IICUXUYECKOTO 30POBbS;

co0Ir0fieHNe MPpaBuil OE30MIaCHOCTH, B TOM YHCIIC HABBIKH O€30MIaCHOrO MOBEICHUS B IPUPOJHON Cpeae;

c(hopMHUPOBAHHOCTH HAaBBIKA pediekcuy, ynpasieHHe COOCTBEHHBIM IMOLMOHAIBHBIM COCTOSIHHEM;

6) TPY/10BOr0 BOCHUTAHUS:

aKTMBHOE yJacTHE B PEIICHUU IMPaKTHYECKUX 3a/1a4 (B paMKaX CeMbH, 00pa30BaTeIbHON OpraHU3alUM, HACEIEHHOrO IyHKTa,
Kpasi) OMOJIOTMYECKON M OJKOJIOTMYECKOH HANpPaBIEHHOCTH, HHTEPEC K MPAKTUYECKOMY M3YYEHHIO NpO(eccHid, CBSI3aHHBIX C
OHOJIOTHEN;

7) 3K0JIOTHYECKOr0 BOCHUTAHUS:

OpHeHTalus Ha IPIMEHeHHE ONONIOrMYeCKUX 3HAHNH IPH PELeHUH 3a1a4 B 00J1aCTH OKpYKaroLled cpesl;

OCO3HAaHHE FKOJIOTUYECKUX MPOOJIEM U ITyTeH UX peleHus;

TOTOBHOCTB K Y4aCTHIO B IIPAKTHYECKON AEATENbHOCTH SKOJIOTUYECKON HAIIPAaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpPHEHTALlMsI Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IIPEJCTABICHMH 00 OCHOBHBIX OWMOJOTMYECKHMX 3aKOHOMEPHOCTSIX,
B3aUMOCBSI35X UEIOBEKA C IPUPOJHON U COLMAIBHON CPENOii;

MIOHMMAaHHUe PONU OHOJIOrNYeCKOH HayKH B ()OPMHPOBAHMU HAYIHOTO MHPOBO33PEHHS;

pa3BUTHE HAYYHOH JIFO003HATEIHHOCTH, HHTEPECa K OMOJIOTHUECKOM HayKe, HaBBIKOB MCCIIE0BATENILCKOMN IESITENbHOCTH;

9) aganTanuu 06y4aI0IIErocsi K H3MEHIOUMMCS YCIOBHSIM COLMAJILHON M IPUPOIHOI cpeabl:

aJIeKBATHAs OLICHKA N3MEHSIOIINXCS YCIOBUH;

MIPUHATHE pPElIeHUs (MHAWBUAYAIbHOE, B TPYIIE) B M3MEHSIOIIMXCS YCIOBMSX HAa OCHOBAaHMH aHallM3a OMOJIOrHYECKOH
WHPOPMAIINY;

IUTAHUPOBAaHKE JCHCTBUI B HOBOM CUTYaIlM{ HA OCHOBAaHWH 3HAHUN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS NMPOrPaMMBI 1O OMOJIOTMH OCHOBHOTO OOMIEro 00pa3oBaHMA, AODKHBI OTPaXKaTh
OBJIa/ICHNE CIIEAYIOINMI YHHUBEPCATEHBIMY YIEOHBIMH ICHCTBUSIMU:

Ilo3naBaTenbHBIC YHUBEPCATIbHBIC y4eOHbIe AeiiCTBUS

1) 6a30oBbIe JoruvecKue AefcTBUs:
BEISBJIATH ¥ XapaKTEPU30BATh CYIICCTBCHHBIC MIPU3HAKA OHOIOTHICCKUX OOBEKTOB (SIBIICHHIA);



YCTaHABJIMBATH CYNICCTBEHHBIN MPHU3HAK KIACCUPHUKAINN OMOIIOTHICCKUX OOBEKTOB (SBJICHUM, MPOIECCOB), OCHOBAHUS IS
0000IICHUS U CpaBHEHWSI, KPUTECPHUH TIPOBOJMMOTO aHAJIH3A;

¢ y4ETOM TIPEITIOKCHHON OHOJIOTMYECKON 3a/Ta4d BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B paCCMATPUBAEMBIX (haKTax U
HAOIOACHUSX, TIPE/JIaraTh KPUTSPUH JUTS BBISIBIICHHS 3aKOHOMEPHOCTEH U TIPOTHUBOP CUHH;

BBISBJIATH Ae(OUIMTHI HHPOPMAIINH, TaHHBIX, HCOOXOAUMBIX JIJIS pEIICHHS ITOCTABICHHON 3a1a4Wy;

BBISBJIATH TIPHYHUHHO-CIICIACTBEHHBIC CBS3M IPH HW3YUCHUHM OHONOTMYCCKUX SBJICHHH W TIPOIECCOB, JIENIaTh BEIBOIBI C
WCTONB30BaHUEM JCTYKTUBHBIX W HHIYKTUBHBIX YMO3aKIIOUCHHUHA, YMO3AKIIOUCHHH IO aHAJOTruu, (pOpMyIHpOBATH THUIOTE3BI O
B3aMMOCBSI35IX;

CaMOCTOSTEIIFHO BBIOMPATh CHOCO0 pelicHHs y4eOHOW OMOIOrHYEecKol 3aauu (CpaBHUBATh HECKOJIBKO BaPHAHTOB PEIICHUS,
BBIOMPATh HAMOOJIEE OAXO AN ¢ YIETOM CAMOCTOSITEIIEHO BBIICIICHHBIX KPUTCPHECB).

2) 6azoBbIE HCCJIEI0BATEIbCKHE TECTBUS:

HCTIOJIB30BaTh BOIIPOCHI KaK UCCIICIOBATEILCKAN HHCTPYMEHT TIO3HAHMUS,

(hopMyITHPOBATH BOMPOCH], (PUKCHPYIOIINE Pa3phIB MEKAY PEAbHBIM M JKEIATCIEHBIM COCTOSHHEM CHTYallud, OOBhEKTa, W
CaMOCTOATEIIFHO YCTAaHABINBATh HCKOMOE U JaHHOC;

(hopMHPOBATH TUIIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CY)KIICHH, apTYMCHTUPOBATh CBOO MMO3UIIHIO, MHCHUE;,

MIPOBOJIUTH TI0 CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY HAOJIO/ICHUE, HECIIOKHBIA OMOJIOTHYCCKHII SKCIIEPUMEHT, HEOOIBIIIOE
HCCIICIOBAHKE IO YCTAaHOBJICHUIO 0COOCHHOCTEH OMOIOrMYecKOro o0bekTa (Iporecca) U3ydeH s, MPUYUHHO-CICACTBEHHBIX CBA3CH U
3aBUCUMOCTEH OMOJIOTHYECKUX O0BEKTOB MEXKITy COOOM;

OIICHUBATh HA TIPUMEHAMOCTh M JOCTOBEPHOCTH HH()OPMAITHIO, TOTYYCHHYIO B XOJIC HAOIOCHUS U SKCIICPUMCHTA,;

CaMOCTOATENIFHO (hOPMYJIUPOBATH OOOOIIEHUS KM BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO HAOJIOJCHUS, DKCIICPHMEHTA,
BJIAJICTh HHCTPYMEHTAMH OIICHKH JIOCTOBEPHOCTH MOJTYYCHHBIX BBIBOJOB U 00OOIIICHHUH;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIICE Pa3BUTHEC OHOJIOTHUECKUX MPOIECCOB W HMX MOCIEACTBHS B aHAJOTWYHBIX MU
CXOJIHBIX CHTYaIUsIX, @ TAKIKE BBIABUTaTh MPEAMOIOKCHIS 00 UX Pa3BUTHUH B HOBBIX YCIIOBHUSIX U KOHTEKCTAX.

3) pabora ¢ undopmanmeii:

NPUMEHSTH pa3IMYHbIE METOJbl, THCTPYMEHTHI U 3alpOChl MPU MOUCKE U 0TOOpe OMoNIorHYecKoil MH(OpMaIMK WK JaHHBIX
U3 UCTOYHHUKOB C y4ETOM TIPEUIOKESHHON yueOHON OMOIOrnuecKoil 3aaauu;

BBIOMPATh, aHATU3UPOBATh, CHCTEMATH3UPOBATh M HMHTEPIPETHPOBATh OMOJIOTMYECKYI0 WH(OpMAIMIO Pa3IM4YHBIX BHIOB U
(GhopM MpenCTaBICHHUS;

HaXOAUTh CXOJHBIE apPryMeHTHl (MOJATBEPXKIAIOIIUE WM OINPOBEPralollve OAHY W Ty K€ HJIE0, BEPCHI0) B DPa3IMYHBIX
UH(OPMALIMOHHBIX HCTOUYHHUKAX;

CaMOCTOSITENIHO BBIOMPATh ONTHMANbHYIO (DOpMY TMpencTaBieHus MHGOPMAalMKM M WLUIIOCTPUPOBATH pELIaeMble 3a/1a4u
HECJIIOKHBIMH CXEMaMH, TUarpaMMaMHu, MHOHM rpaKoi 1 UX KOMOHHAIUSAMIL,

OLICHMBATh HAJEKHOCTh OUONOTHUECKON MH(OPMALIMK 10 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTEIEeM WM CHOpPMYIUPOBAHHBIM
CaMOCTOSITENHHO;

3aIIOMUHATh U CUCTEMATU3UPOBATh OMOJIOIMYECKYI0 HH(OopMaIHIO.

KoMMyHHKAaTHBHBIE yHHBEpCAJIbHbIE YUeOHbIE AeiicTBUSI

1) odmienue:

BOCIIPHHUMATh U (HOPMYIHPOBATH CYXKICHHSA, BBIPaXKaTh HMOLMU B MPOLECCE BBIIOIHEHUS MPAKTHYECKUX M J1aOOpaTOPHBIX
paoor;

BBIpaXaTh ce0s (CBOIO TOUKY 3PEHHMS) B YCTHBIX U MMICHMEHHBIX TEKCTaX;

pacno3HaBaTh HeBepOaJbHBIE CpPEACTBA OOMICHHs, IMOHMMAaTh 3HAUYCHHE COLMAJBbHBIX 3HAKOB, 3HATh M paclO3HaBaTh
NPEIITOCBUIKHA KOH(IMKTHBIX CUTYallid M CMATYaTh KOH(IMKTHL, BECTH [IEPEr OBOPHI;

MIOHMMAaTh HAaMEPEHUs IPYTHUX, NPOSBIATh YBAKUTEIBHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (hopme HopMynnupoBaTh
CBOH BO3PaXKCHHS;

B XOze auajiora W (WiIM) AUCKYCCHH 33/1aBaTh BOIPOCH MO CYIIECTBY 00CYXIaeMOil OHONOrHYECKOH TEeMBI U BBICKA3bIBAThH
UJier, HalleJIeHHbIe Ha peleHre OHOJIOrnYecKoi 3a1a4u 1 MoAIepKaHue OJlaroKeNaTeIbHOCTH OOLISHHS;

COMOCTABIIATH CBOH CY)KICHHS C CY)KACHHUSIMHU IPYIHX YIaCTHUKOB JIHAIora, OOHApYKHBATh pa3Indie U CXOICTBO ITO3HIIUH;

MyOJIUYHO MPEACTABIIATH PE3YNIBTATHI BEITOIHEHHOTO OMOIOTHYECKOro ONbITa (IKCIEPUMEHTa, HCCIIEI0BaHUs, IPOSKTa);

CaMOCTOATENBHO BBIOMpaTh (OopMAT BBICTYIUICHHS ¢ Y4Y€TOM 3agad Npe3eHTalUud M OCOOCHHOCTEH aymuTOpHH M B
COOTBETCTBHH C HUM COCTaBIISITh YCTHBIE M IIMCHMEHHBIE TEKCTHI C UCIIONB30BaHHEM MILTIOCTPATHBHBIX MaTEPHAJIOB.

2) COBMECTHA /IEATETbHOCTD:

NOHMMAaTh W WCHOJb30BATh NPEUMYIIECTBA KOMaHIHOW M HHIVBUAYaIBHOW pabOThl TIpH pPEIICHHH KOHKPETHOM
OMONOrMUecKO TpoOIeMbl, OOOCHOBEIBATh HEOOXOOUMOCTh IPUMEHEHHS TPYIIOBBIX (OPM B3aWMMOICHUCTBHUS TIPH PEHICHUH
MIOCTaBJICHHON y4eOHOH 3a1a4W;

NPUHAMATh [eJlb COBMECTHOW IEATEIBHOCTH, KOJUICKTHBHO CTPOWUTH NEUCTBUS MO €€ JTOCTIDKCHHIO: PACIpeneNsiTh pOIH,
JIOTOBapUBAThHCSI, 0OCYKIATh MPOIECC U Pe3yabTaT COBMECTHON PabOTHI, yMETh 0000IIaTh MHEHHSI HECKOJBKHX JIFOAEH, MPOSIBISATH
TOTOBHOCTH PYKOBOZANTb, BHITIOIHATH MOPYUCHHUS, TIOJINHSTHCS;

IUTAHUPOBATh OPTaHH3aINI0 COBMECTHOHW palOTHI, ONpENeNsiTh CBOIO POJb (C y4ETOM IPEANIOYTEHUH W BO3MOXKHOCTEH BCEX
YYaCTHUKOB B3aWMOJCHCTBUS), PacHpenessiTh 3aadll MEXAY WIEHaMH KOMAHJBI, yJ9acTBOBAaTh B TPYHIOBBIX (hopMax padoThI
(oOcyxneHusi, 0OMEH MHEHHSMH, MO3TOBBIE IITYPMbI U HHBIE);

BBINOJHATH CBOIO YaCTh pabOTHI, JOCTUraTh KayeCTBEHHOTO PE3y/ibTaTa 10 CBOEMY HAMpPAaBIICHHUIO W KOOPAWHUPOBATH CBOM
JIEWCTBHSA C IPYTMMH WICHAMHU KOMAaH/IbI;



OLCHUBATh Ka4€CTBO CBOCIO BKJIaJa B 061111/1171 OPOAYKT IO KPUTCPUAM, CaAMOCTOATCIILHO C(l)OpMyJ'H/IpOBaHHLIM y4aCTHUKaMU
BBaHMOHCﬁCTBHH, CpaBHUBATL PC3YyJIbTATbI C I/ICXOHHOfI 321[[21"1617[ " BKJIAJ KaXIOI0o WICHA KOMAHJbI B HJOCTHIKCHUE PCE3YIIbTATOB,
pasaciATb cq)epy OTBETCTBECHHOCTHU U MPOABJIATH TOTOBHOCTH K MPEAOCTABJICHUTO oTuéTa nepen IpyHHOﬁ;

OBJIaJICTh CHCTEMOMU YHUBCPCAJIbHBIX KOMMYHUKATHBHBIX ﬂeﬁCTBHﬁ, KOTOpas obecrieunBaeT C(l)OpMI/IpOBaHHOCTB COIMaJIbHBIX
HaBBIKOB 1 OSOMOIIMOHAJIbPHOI'O HHTCJIJICKTA 06y‘IaIOHII/IXC$[.

PeryasiTuBHbIe yHUBepcabHbIe y4eOHbIe AeiicTBUS

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI JUTSl PEIICHUS B )KU3HEHHBIX U YUEOHBIX CHTYAIHsIX, UCIIONB3Ys OMOJIOTHYECKHE 3HAHUS;

OPHEHTHUPOBATHCS B PA3IMYHBIX MOIXO0JaX NMPUHATHSI PEUICHWH (MHIMBUIYyalbHOE, NPUHATHE PELICHUS B TPYIIIE, PUHSITHE
peLIeHH TPYNIIoi);

CaMOCTOSITENILHO COCTABIIATH alTOPUTM pelmeHus 3agaun (WM ero 4YacTh), BBIOMpaTh CHOCOO pemieHus y4eOHOM
OMONOrMuecKol 3aJayn ¢ Y4ETOM MMEIOIIMXCS PECYypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh NpeiaraeMble
BapHaHTHI PEICHHH;

COCTaBJISITh IUIaH JACHCTBUH (IUIaH peanu3aluy HaMEYeHHOTO allfOpUTMa pEIICHHs), KOPPEKTUPOBATH IPEUIOKEHHBIH
aJITOPUTM C YYETOM TMONYYESHHUS] HOBBIX OMONIOTMUECKUX 3HAaHUH 00 U3y4aeMoM OHOJIOrHYECKOM OOBEKTE;

JIeTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, SMOIMOHAIBHBIH HHTEJIEKT:

BJIQJIETh CIIOCOOaMU CAMOKOHTPOJISI, CAMOMOTHBALIMK U pediiekcny;

JIaBaTh OLIEHKY CUTYAIlMH M TIpeJyIararth IiaH e€ N3MEHEHHS;

YYUTBIBATh KOHTEKCT U TPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PElIeHUH y4eOHOH OMosiornyecKoi 3aaa4u,
aJlalTUPOBATh PCIICHUE K MEHATOUNIUMCS O6CTOHT€HBCTBaM;

OOBSCHSITh NPUYUHBI JIOCTHKEHUS (HEIOCTIKEHHUS) PE3yNNbTaTOB JIESITENbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY,
YMETh HAaXOAUTH ITIO3UTHUBHOEC B HpOHSOL[Ie}IH.Ieﬁ CUTYyalluH;

BHOCUTBH KOPPEKTHUBEI B ACATCIIBHOCTh HA OCHOBE HOBBIX OGCTOS{TCJ’ILCTB, U3MCHHUBIINXCS CHTyaHPIﬁ, YCTaHOBJIECHHBIX OU_II/I6OK,
BO3HUKIIMX TPYAHOCTEM;

OLIEHUBATh COOTBETCTBHE PE3YJbTaTA LIENU U YCIOBUSIM;

pa3nu4aTh, HA3bIBATh U YIIPABISATH COOCTBEHHBIMH AMOLUSIMU U SMOLMAMH JPYTHX;

BBISIBIISITH Y aHAJIM3UPOBATH IIPHUMHBI SIMOLIUII;

CTaBUTH ce0s Ha MECTO APYroro YeJIoBeKa, IOHUMATh MOTHBBI M HAMEPEHHS IPYroro;

PEryaupoBaTh coco0 BEIPAXKEHHS SMOLHUH.

IIpunsTHE ceds u APyrux

OCO3HAaHHO OTHOCHUTBCS K IPYrOMY UEJIOBEKY, €70 MHEHHIO;

IpU3HABaTh CBOE MIPaBO Ha OLIMOKY M TAKOE )K€ MPaBO JPYyroro;

OTKPBITOCTH ce0e U JIPYyrum;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOIMPOBATh BCE BOKPYT;

OBJIaJIeTh CUCTEMON YHUBEPCAJbHBIX yUeOHBIX PEryJIATHBHBIX JEWCTBUH, KOTOpas obecreunBaeT popMHUPOBAHNE CMBICIOBBIX
YCTaHOBOK JINYHOCTH (BHYTPEHHSS IMO3HIMSA JMYHOCTH), M )KU3HEHHBIX HABBIKOB JINYHOCTH (yHpaBieHHs COOOH, CaMOIXHMCIIMILIMHEI,
YCTOIYUBOT'O IOBEICHUS).

HNPEIMETHBIE PE3YJIbTATbBI

IIpeameTHBIe pe3yIbTATHI OCBOCHHUSI MPOIPAMMBI 10 0HOJIOTHH K KOHILY 00y4eHMsI 6 5 Kiacce:

XapaKTeprU30BaTh OMOJIOTHIO KaK HAayKy O JKMBOW MpPHUPOJE, HA3bIBaTh IPH3HAKU JKUBOTO, CPABHUBATH OOBEKTHI JKUBOH H
HEXUBOW MPUPOJIBI;

MIEPEYHCISITh HCTOYHUKN OMOJIOTMYECKUX 3HAHWHM, XapaKTepPHU30BaTh 3HAYEHHE OMOIOTMYECKUX 3HAHUM U1 COBPEMEHHOTO
4eJioBeka, mpodeccu, CBsI3aHHbIe ¢ Ouonorueit (4—5 mpodeccuii);

MIPUBOAUTH MPHUMEPHI BKIaga poccuiickux (B ToM umcie B. U. Bepraackuii, A. JI. UmkeBckuii) u 3apyOeXHBIX (B TOM 4YHCIE
Apwucrorens, Teodpact, ['ummokpat) ya€HBIX B pa3BUTHE OHOJIIOTHH,

UMETh TPEACTABICHNE O BAXHEHIINX OMOJIOTMYECKHX IPOIECCax W SIBICHUSX: NMUTAHHUE, JIBIXaHHE, TPAHCIIOPT BEILECTB,
Pa3apaXMMOCTbh, POCT, Pa3BHUTHE, IBIKEHHE, Pa3MHOXKEHHE;

MIPUMEHATh OMOJOTHYECKHE TEPMHUHBI M IOHATHS (B TOM YHCIE: JKMUBBIC Tela, OMOMOTHsS, SKOJOTHS, IIUTOIOTHS, aHATOMMS,
¢usnonorus, OMONIOrMYecKas CHCTEMAaTHKa, KJIETKa, TKaHb, OpraH, CHCTEMa OpPTaHOB, OPraHW3M, BUPYC, ABI)KEHHE, IHUTaHHE,
(oTOCHHTE3, ABIXaHHUE, BBIIEICHUE, Pa3ApaXHMMOCTh, POCT, Pa3MHOXCHHE, PAa3BHTHE, CpeAa OOMTaHMS, HPUPOIHOE COOOIIECTBO,
HCKYCCTBEHHOE COOOIIIECTBO) B COOTBETCTBHH C ITOCTABICHHON 3a/1a4€ii M B KOHTEKCTE;

pa3nnyaTh 1O BHEMIHEMY BUAY (M300pa)KEHWsIM), CXeMaM M OIMCAHWSAM JOSAEpHBIC W SACPHBIC OPraHU3MBI, Pa3INYHbIC
Oronorndeckrue OOBEKTHI: PACTEHHS, >KUBOTHBIX, T'PHOBI, JMIIAHHWKH, OAaKTepHH, NMPUPOJHbIE M HCKYCCTBEHHBIE COOOIIECTBa,
B3aMMOCBSI3M OPTaHU3MOB B IIPUPOTHOM M UCKYCCTBEHHOM COOOIIECTBax, MpeacTaBuTeneii ¢uiops! 1 (ayHbl IPUPOAHBIX 30H 3eMIIH,
Jma"AmAadTH IPUPOIHBIE U KYJIBTYPHEIE;

MIPOBO/INTH OIMCAHNE OpraHu3Ma (pacTeHWs, >KWBOTHOTO) IO 3aJaHHOMY IUIaHy, BBIIENATH CYIIECTBEHHBIE INPHU3HAKU
CTPOEHHS ¥ IIPOLECCOB KM3HEAEATEINbHOCTH OPTraHW3MOB, XapaKTepH30BaTh OPraHM3MBI KaK Tella XMBOW HPHUPOAIbI, NEPEUHCIATH
0COOCHHOCTH PAaCTEHHH, )KUBOTHBIX, TPHOOB, JINIIAHUKOB, OaKTEpUi 1 BUPYCOB,;

packpbIBaTh IOHATHE O cpenae OoOMTaHWs (BOXHOHM, HAa3eMHO-BO3AYIIHOW, MOYBEHHOH, BHYTPHOPTAaHU3MEHHOH), YCIOBHSX
cpelpl OOUTaHMS,



MIPUBOUTE TPHUMEPBI, XapaKTEPU3YIOIINE MPUCITIOCOOIEHHOCTh OPIraHU3MOB K Cpejie OOMTaHUs, B3aUMOCBSI3H OPraHU3MOB B
€000IIIecTBax;

BBIJICIIATh OTJIUYUTENbHBIE IPU3HAKU MPUPOTHBIX U HCKYCCTBEHHBIX COOOINECTB;

apryMEHTHPOBATh OCHOBHBIC TIpaBWJa IIOBEJCHUS YeEJIOBEKa B TPHUPOAE U OOBSICHIATH 3HAYECHHE MPUPOJOOXPAHHOM
JIEATEIbHOCTH YelIOBEKa, aHATM3UPOBATh TI00aTbHBIE KOJIOTMIECKHE POOIIEMBI;

PacKphIBaTh POJIb OHOJIOTHH B MPAKTUUECKOM JESTEIbHOCTH YelIOBEKa,

JIEMOHCTPUPOBATh Ha KOHKPETHBIX TMPHMEPax CBs3b 3HAHUKM OHOMOMMHM CO 3HAHUSIMHU [0 MAaTEeMAaTHKe, IPEAMETOB
TYMaHUTAPHOIO IUKJIA, PAa3IMYHBIMHU BUIaMH HCKYCCTBA,

BBIMOJIHATH [TPAKTHYECKHE pabOThI (MMOUCK HH(GOPMAIIUK C HCIIONIb30BAHUEM PA3IUYHBIX UCTOUYHHKOB, OMIUCAHNE OPraHM3Ma 110
3aJlaHHOMY IUTIaHy) U J1abopaTopHble paboThl (paboTa C MHKPOCKOIOM, 3HAKOMCTBO C Pa3IMYHBIMH CIIOCOOAMH H3MEpPEHHS H
CPaBHEHHUS KUBBIX OOBEKTOB);

MPUMEHATh METOABl OWOJOruu (HaONoZeHWe, ONHMCaHWE, KIAaCCU(PHKAIUsI, HW3MEPEHHE, HKCIIEPUMEHT): IMPOBOINUTH
HAOJTFOJICHUsI 33 OPraHU3MaMH, OMUCHIBATH OHOIOTHYECKHE OOBEKTHI, POIECCH M SBJICHHS, BBIMOIHATH OHOMOTHMYECKUN PUCYHOK U
HU3MeEpEeHne OHOIOrMYECKUX 00hEKTOB;

BIaJeTh NpHEMaMu pPabOTBI C JIYIOH, CBETOBBIM M IM(POBBIM MHKPOCKONAMH TPH PACCMATPHUBAHUHM OHOJOTHYECKHX
00BEKTOB;

coOroIaTh MpaBmia OE30MacCHOr0 Tpyaa MpH padoTe ¢ YUueOHBIM U JTaOOPATOPHBIM 00OPYIOBAaHHEM, XUMHUCCKOH MOCYIOH B
COOTBETCTBHHM C MHCTPYKIIMSAMH Ha YPOKE, BO BHEYPOUHOH JIESITELHOCTH;

HCIIOJI30BATh MPH BBIMOJHEHUH YYEOHBIX 3aJaHNi HAYYHO-TOMYJIAPHYIO JTUTEPATypy M0 OMOIOTUH, CIIPABOYHbBIE MATEPUAIIBI,
pecypcel HTepHeTa;

CO3/1aBaTh MUCHMEHHBIE M YCTHBIE COOOIEHMUS, CIIOb3Ys OHATHIHBIN anmapaT u3ydaeMoro pasjeiia OHOIOTHH.

IlpenMeTHBIE pe3yJILTATHI OCBOEHHSI IPOTPAMMBbI 110 OHOJIOTHH K KOHIY 00y4eHMsl ¢ 6 Kiacce:

XapakTepru30BaTh OOTAHUKY KaK OHOIOTHYECKYIO HayKYy, € pa3/ielibl U CBSI3U C IPYTHMHU HayKaMHU U TEXHUKOH;

NPUBO/IUTH MIPUMEPHI BKIIaAa poccuiickux (B Tom uucie B. B. Jlokyuae, K. A. Tumupsizes, C. I'. HaBammin) u 3apy0exHbIX
y4€HbIX (B ToM yncne P. ['yk, M. Manbnuru) B pa3BUTHE HAYK O PACTEHUSIX;

MPpUMCEHATH 6I/IOJ'IOFI/I‘-ICCKI/I€ TEPMUHBI U TTOHATHUA (B TOM YHCJIC: 60TaHI/IKa, pacTuTClibHad KJIIE€TKAa, paCTUTCIIbHAsA TKaHb,
OpraHbl pPAcTCHHUI, CHCTEMa OpPIaHOB PACTCHHUA: KOpPEHb, MOOEr TMOYKa, JIUCT, BHIOW3MEHEHHBIC OpPraHbI, IBETOK, IUIOA, CEMS,
pacTUTENBHBIA OpraHu3M, MHUHEpAIILHOE MUTaHKHE, POTOCHHTE3, AbIXaHUE, POCT, Pa3BUTHE, PAa3MHOKEHHUE, KJIOH, Pa3pakKUMOCTh) B
COOTBETCTBUH C IIOCTABJIIEHHOM 3a1a4€l U B KOHTEKCTE;

OIUCBHIBATH CTPOCHHUE U KU3HENESSITENBbHOCTh PACTUTENBHOIO OPTaHU3Ma (Ha IpHMepe MOKPHITOCEMEHHBIX MM LBETKOBBIX):
HOIJIONIEHHE BOJABI M MHHEpalIbHOE NMHTaHUE, (POTOCHHTE3, ABIXaHHE, TPAHCIOPT BEIIECTB, POCT, PA3MHOXKECHHE, PAa3BUTHE, CBA3b
CTPOEHHS BETETATUBHBIX Y TEHEPATUBHBIX OPraHOB PACTEHUI! C X (YHKIMAMH;

pa3nuyaTh W ONUCHIBaTH JKUBBIE M TepOapHble SK3EMIUIAPHl pacTCHHH MO 3aJaHHOMY IUIaHy, YacTH PAcTeHHH IIo
n300paXKEHUAM, CXeMaM, MOACIAM, MyJIsDKaM, penbedHbIM TaOauLaM;

XapaKTepU30BaTh NPU3HAKK PACTEHUH, YPOBHU OpPraHM3allMU PACTHUTENLHOTO OPraHU3Ma, YacTH PACTEHUH: KIETKH, TKaHH,
OpraHbl, CHCTEMbI OPraHOB, OPTaHU3M;

CpaBHHUBATh PACTUTEIbHbBIE TKAHU U OPraHbl PACTEHUH MEX Iy cO0Oif;

BBINOJHATh MPAKTHYECKUE W J1a0OpaTOpHbIE PAaOOThI MO MOPQONOTHH M (H3HOJIOTMU PACTEHUId, B TOM YHCIE PabOThI C
MHUKPOCKOIIOM € IIOCTOSHHBIMH ((MKCHPOBAaHHBIMH) M BPEMEHHBIMH MHKpPOIpEernapaTaMy, HCCIeqoBaTeIbCcKUe padoThl ¢
UCIIONB30BAaHUEM IIPHOOPOB M MHCTPYMEHTOB LU(POBOIT 1a00paTOPUHL;

XapaKTepHU30BaTh IPOLECCHl JKU3HENEATEIPHOCTH PACTEHUIl: IOTJIOMIEHNE BOABI M MUHEpAJbHOE NHTaHHe, (POTOCHHTES,
IbIXaHUE, POCT, PA3BUTHE, CIIOCOOBI €CTECTBEHHOIO M UCKYCCTBEHHOT'O BEr€TaTHBHOTO Pa3MHOMKEHHS, CEMEHHOE Pa3sMHOXKEHHE (Ha
IIpUMepE MOKPHITOCEMEHHBIX, UIIH LIBETKOBBIX);

BBISIBIISITH NIPUYMHHO-CIICACTBEHHBIC CBSI3HM MEXIY CTPOSHHEM M (DYHKIMAMH TKaHEH M OpraHOB PAacTEHHUi, CTPOCHHEM W
KHU3HEACSITEIbHOCTHIO PACTEHUH;

KJIaCCU(HIIMPOBATh PACTEHHUS U UX YACTH MO Pa3HBIM OCHOBAHHSIM;

OOBACHATH POJIb PACTEHUH B NPUPOAE M JKU3HM YENOBEKa: 3HaueHHE (OTOCHHTE3a B NPHPOAE M B KHU3HU YEJIOBEKA,
OMOIOTMYECKOE U XO35IHCTBEHHOE 3HAUCHNE BUION3MEHEHHBIX I00ET0B, X035 ICTBEHHOE 3HAUCHUE BETETATUBHOI'O PA3MHOKEHIS;

MIPUMEHATDH MOJYYEHHBIC 3HAHUS [UIS BRIPAIIMBAHUS U Pa3MHOXKEHUS KYJIbTYPHBIX PACTCHUM;

HCIIONB30BaTh METOJbI OMONOTHH: NPOBOAWTH HAOMIONEHUS 32 PACTEHHWSMH, ONHUCHIBATH PACTEHUS M MX YacTH, CTaBHUTh
MpocTerIre OMOIOTHYECKHE ONBITHI X SKCIIEPHMEHTBI;

coOIroIaTh MpaBwiia 0E30MacHOro Tpyaa MpH padoTe ¢ YIeOHBIM U TaO0paTOPHBEIM 00OPYIOBAaHHEM, XUMHUECKOH ITOCYIOH B
COOTBETCTBHH C HHCTPYKIIMSAMH Ha YPOKE M BO BHEYPOUHOI JEeATENFHOCTH;

JIEMOHCTPHPOBATh HAa KOHKPETHBIX TMPUMeEpax CBsI3b 3HAHUH OMOJIOTHH CO 3HAHMSAMH T10 MaTEMAaTHKE, Teorpadun, TEXHOIOTHH,
MIPEAMETOB TYMaHUTAPHOTO IIMKJIA, PA3TMYHBIMU BHIAMH HCKYCCTBA;

BIIAJCTh MpUEMaMHU pabOTHI ¢ OMOIOTMYeCKOr WH(pOpMaImeil: GopMyIHpPOBaTh OCHOBAHMS IJISi M3BJICUCHUS U 000OMICHUS
nH(popManuy n3 AByX HCTOUYHHKOB, MPEOOPA30BHIBATH MH(POPMALIMIO U3 OAHON 3HAKOBOI CHCTEMBI B IPYTYIO;

CO371aBaTh MMCHMEHHBIE M YCTHBIE COOOIIEHNS, HCIIONB3Ys OHATHHHBIN anmapaT u3ydaeMoro pasjena OHOIOrHH.

IIpeameTHbIe pe3yabTAThI OCBOEHHUSI MPOIPAMMBI 10 OHOJIOTHH K KOHILY 00y4eHusI 6 7 Kuacce.

XapaKTepHU30BaTh NPUHIUIEI KIaCCH(UKAINN PACTCHHH, OCHOBHBIE CHCTEMATHUECKHE I'PYNIBI PacTeHHH (BOIOPOCIH, MXH,
IUTAYHBI, XBOIIIH, TAIIOPOTHUKH, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC MIIH IIBETKOBEIE);

MIPUBOANTEL TPHUMEpPHI BKJIaAa poccuiickux (B Tom uucie H. WM. BaBwios, V. B. MudypuH) u 3apyOeXHBIX (B TOM 4YHCIE
K. Jlunneit, JI. [Tacrep) y4€HBIX B pa3BUTHE HAYK O PACTEHUSX, Ipubdax, TUIIaiHIKaX, OaKTepHsIX;



MIPUMEHATH OMOJIOTUYECKHE TEPMUHBI U MOHATHS (B TOM YHCIIe: OOTaHMKa, SKOJIOTHS PAaCTCHHIH, MUKOJIOTHS, OaKTepHOJIOorus,
CHCTeMaTHKa, apcTBO, OTAEN, KJacc, CeMeicTBO, poX, BWA, JKM3HEHHas QopMma pacTeHHH, cpega OOMTaHMS, pPacTHTEIbHOE
COO00IIECTBO, BHICIINE PACTEHMS, HU3IINE PACTEHHMsI, CIIOPOBHIE PACTEHUs, CEMEHHBIE PacTeHHs, BOIOPOCIH, MXH, IUIAyHBI, XBOLIH,
MIAIIOPOTHHKH, TOJIOCEMEHHBIE, MTOKPHITOCEMEHHBIE, OaKTepUH, IpUOBI, JUIIAWHUKNA) B COOTBETCTBHHM C IOCTaBJIECHHOH 3ajadell W B
KOHTEKCTE;

pa3inyaTh M ONHMCHIBATH KHUBbIE U repOapHble SK3EMIUIIPEI PACTEeHUH, YacTH PACTEHHH MO M300pakKEHHsIM, CXeMaM, MOJIEIISIM,
MYJIsDKaM, penbeHBIM TaOIHIaM, TpUObI 110 H300paKEHISIM, CXeMaM, MYJIsKaM, OaKTepUH 10 U300PaKEHUSM;

BBISIBIISITH IPU3HAKK KJIACCOB MOKPHITOCEMEHHBIX MIIM IIBETKOBBIX, CEMEIHCTB JIBYIOIBHBIX U OTHOAOIBHBIX PACTCHUH;

OIPEJIENIATh CUCTEMATHUECKOE TTOJIOKEHUE PACTUTEIBHOIO OpraHu3Ma (Ha MpHMepe MOKPHITOCEMEHHBIX, WM LBETKOBBIX) C
TIOMOIIIBIO OIPE/ICIUTEIBHON KapTOUKH;

BBINOJHATh NPAKTHYECKUE U Ja0OpaTOpHBIE PaOOTHI IO CUCTEMATHKE PACTEHHH, MUKOJIOTHH M MUKPOOHOJIOTUH, B TOM YHCIIE
paboTBl ¢ MHUKPOCKOIIOM C TOCTOSIHHBIMU ((DMKCHPOBAHHBIMH) W BPEMEHHBIMH MHKpOIpEnapaTaMy, UCCIeI0BaTeIbCKUe paboThl ¢
UCIIOJIb30BaHUEM NPHOOPOB U MHCTPYMEHTOB IMU(POBOIL 1abopaTopuy;

BBIJIEIIST CYIIECTBEHHBIE MIPHU3HAKN CTPOCHUS U KU3HEIEATEIbHOCTH pacTeHni, OakTepuii, TpHOOB, JUIIAHUKOB;

MIPOBO/IUTH OIMCAHWE U CPaBHHUBATh MEXIY COOOW pacTeHHs, TPHOBI, JIMIIAHHUKY, OaKTEpUH IO 33/JJaHHOMY IUIaHy, AENaTh
BBIBOJIbI HA OCHOBE CPaBHEHUS;

OITUCHIBATH YCIOKHEHHE OPTraHN3alMi PACTEHUH B XO/I€ SBOJIIOIMN PAaCTUTEILHOIO MUpa Ha 3eMile;

BBISIBIISITH YEPTHI IPUCIOCOOJICHHOCTH PACTEHHUH K cpezie OOMTaHMs1, 3HAYSHUE IKOJIIOTMUECKHX (DAaKTOPOB ISl paCTEHHUH;

XapaKTepu30BaTh PACTHTEIbHBIE COOOLIECTBA, CE30HHBIE M TIOCTYyNATelIbHbIE W3MEHEHHs PaCTUTENBHBIX COOOIIECTB,
PacTUTENLHOCTD (PaCTUTENBHBIM MOKPOB) MPUPOIHBIX 30H 3EMIIH;

MIPUBOANTH TPUMEPHI KYJIBTYPHBIX PACTEHUH U WX 3HAY€HHE B )KM3HHU YEJIOBEKa, IOHUMATh MPUYMHBI U 3HATH MEPHI OXPaHbI
PacTUTENFHOr0 MUpa 3eMIId;

packpbIBaTh POJib PACTEHHH, IPUOOB, JHUIIAHHUKOB, OAKTEPUI B MPHUPOIHBIX COOOIIECTBAX, B XO3SMCTBEHHOH NESITENEHOCTH
YeJIOBEeKa U €ro [TOBCEHEBHOM KHU3HHU;

JIEMOHCTPHPOBATh Ha KOHKPETHBIX MPUMEPax CBsI3b 3HAHUI 110 OMOJIOTMH CO 3HaHMSAMH MO MaTeMartuke, (u3uKe, reorpaduy,
TEXHOJIOTHH, JUTEPATYPE, U TEXHOJIOI'MH, NPEAMETOB T'YMaHUTAPHOI'O UKJIA, PA3JINYHBIMU BUJaMH HUCKYCCTBA,

UCIOJIb30BaTh METOMIbI OWOJIOTHH: NPOBOAWTh HAOMIONCHUS 3a PACTCHUSAMH, OaKTepHsIMHU, TIpUOAMH, JHIITAHHUKAMHU,
OIIMCBIBATh UX, CTABUTH HpOCTeﬁH.IHe 6I/IOHOFI/I‘JGCKI/IG OIBITHI U OKCTIEPUMECHTBI;

co0JTI0/1aTh NpaBUiia 0E30MacHOI0 Tpy/a Mpu padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000pYIOBaHHEM, XMMHUYECKOH ITOCYION B
COOTBETCTBUU C MHCTPYKIUAMU HA YPOKE U BO BHGypO‘IHOﬁ JACATCIIBHOCTH,

BJaZeTh npuéMamu paboTsl ¢ uHpopMarmen: GopMynnpoBaTh OCHOBAaHUA Ul M3BJIEYEHUS M 0000ueHus HHopManuu u3
HECKOJIbKUX UCTOYHUKOB (2—3), npeoOpa3oBbiBaTh MHGYOPMAIHIO U3 OHON 3HAKOBOM CHCTEMBIB JIPYTYIO;

co3#aBaTh MHMCHMEHHBIE M YCTHBIE COOOLICHMS, HCIONb3ys MOHATHHHBIA ammapar H3yd4aeMoro paszgena Ouosioruu,
CONPOBOXKIATh BBICTYIUICHHE IIpe3eHTalMEN c yu€TromM 0cOOCHHOCTEH ayuTOpUHU 00y4aroIuXCsl.

IIpeaMeTHBIE pe3yJbTaThl OCBOCHHUS IPOrPAMMBbI 110 0HOJIOTMH K KOHLY 00yueHUs 6 8 Kuacce:

XapaKTepU30BaTh HAYKH O YeJOBEKe (aHTPOIMOJIOTHI0, aHATOMHMIO, (DM3HOIOIHIO, MEJHUIMHY, TUTHEHY, SKOJIOTUIO YeloBeKa,
MICUXOJIOTHIO) U HX CBSI3H C APYTHMH HaAYKaMH U TEXHUKOIL;

OOBSACHATH IOJIOXKEHHE YeNIOBEKa B CHCTEME OPTraHMYEeCKOr0 MHpa, €ro MPOMCXOXKICHHE, OTJIMYMS YelOoBeKa OT JKUBOTHBIX,
HPUCHOCOONIEHHOCTh K PA3IMYHBIM HKOJIIOTHYECKHM (akTopaM (UYeloBeYeCKHe pachl M aJallTUBHBIE THIBI JIOACH), POIACTBO
YeI0BEYECKHX Pac;

MIPUBOAUTE MPHUMEPHI BKIaga poccuiickux (B ToMm uucie U. M. Ceuenos, U. I1. [Tanos, 1. 1. MeunnkoB, A. A. YXTOMCKHH,
I1. K. AnoxuH) u 3apybexxHbix (B Tom umcie Y. [apgeii, K. bepnap, JI. [lacrep, Y. JlapBuH) y4€HbIX B pa3BUTHE NPENCTABICHHUN O
MPOUCXOXKICHUH, CTPOSHUH, )KU3HEACSITEILHOCTH, TIOBSICHUH, SKOJIOTHH YeTIOBEKa;

NPUMEHATh OMOJIOTMYECKUE TEPMUHBI M MOHATHA (B TOM YHCIIE: LIUTOJIOTHS, TUCTOJIOTHS, AaHATOMUS 4eloBeKa, (pU3HoIorus
YeloBeKa, THWIMCHA, AaHTPOIOJIOTHS, OSKOJOTHs YeJOBeKa, KIETKa, TKaHb, OpraH, CHCTeMa OpraHoB, IUTaHHE, IbIXaHUE,
KpoBoOOpaleHne, oOMEH BEIeCTB M IPEBpallleHue SHEepruH, JBIKEHUE, BBIIEICHHE, POCT, pa3BHUTHE, HOBEACHUE, Pa3MHOXKEHHUE,
Pa3IpasKuMOCTh, PETYIIALIS, TOMEOCTa3, BHYTPEHHSS Cpelja, HIMMYHHTET) B COOTBETCTBHH C ITOCTABJICHHOH 3aa4ueil U B KOHTEKCTE;

MIPOBOJIUTH OIMCAHWE IO BHEMIHEMY BUAY (M300pa)kKeHHIO), cXeMaM OOIIMX MPHU3HAKOB OpraHM3Ma YeJOBeKa, YPOBHEH ero
OpraHU3aLyK: KJIETKH, TKAHH, OPTaHbl, CHCTEMBI OPTaHOB, OPTaHM3M;

CpaBHUBAThH KJIETKH PA3HBIX TKaHEH, TPy TKAaHEH, OpraHbl, CHCTEMBl OPTaHOB YEJIOBEKA; MPOLECCHl JKU3HEACATENbHOCTH
OpraHU3Ma YelIOBeKa, IeaTh BHIBOABI HA OCHOBE CPaBHEHHS;

pasnuyaTh OMONIOTHYECKN AKTUBHBIC BEHIECTBA (BUTAMHHEI, ()epMEHTHI, TOPMOHBI), BEISBIATH MX POJNH B Iporecce oOMeHa
BEILECTB U NPEBpaIICHHs SHEPIHU;

XapaKTepHu30BaTh OMOJOTMYECKHE IPOLECCH: OOMEH BEIIECTB M IPEBpalleHHE DHEPrUM, NMHUTAaHUE, IbIXaHHEe, BBIICICHHE,
TPAHCIOPT BELIECTB, ABIKEHHE, POCT, PEryJIALHs (YHKIUHA, IMMYHHTET, IOBEICHUE, Pa3BUTHE, Pa3MHOXKCHHE YETOBEKa;

BBISIBIISITH PUYMHHO-CIICJCTBEHHBIC CBSI3H MEXIY CTPOSHHEM KJIETOK, OPTraHOB, CUCTEM OPraHOB OpraHHM3Ma YeloBeKa M UX
(GYHKIUAME, MEXIY CTPOCHUEM, KU3HEICATEINFHOCTBIO M CPEIoi OOUTAHMS YEIOBEKa;

NPUMEHATh OMOJIOTHYECKHE MOJENH IS BBLIABJICHHS OCOOCHHOCTEH CTpOeHHS M (DYHKIMOHHMPOBAaHHS OPTraHOB M CHCTEM
OpraHOB YEJIOBEKa;

OOBACHITH HEHPOIYMOPATIBHYIO PErYISIHIO TIPOIIECCOB KU3HEACSITEIFHOCTH OpraHu3Ma YeJIOBeKa;

XapaKkTepru30BaTh U CPABHUBATH OE3yCIIOBHBIC M YCIOBHBIE PE(UIEKCHI, HACIEACTBEHHBIC W HEHACIEACTBCHHBIC MPOTPaMMBI
MOBE/IEHNS, OCOOCHHOCTH BBICIIEH HEPBHOM [ESITENBHOCTH HYEIOBeKa, BHIBI MOTPEOHOCTEH, MamsTH, MBIIUICHNS, pedH,
TEMIIEPAaMEHTOB, 3MOLMH, CHA, CTPYKTYpy (YHKIMOHAIBHBIX CHCTEM OpraHW3Ma, HANpaBIEHHBIX Ha JOCTIDKCHHE MOJIE3HBIX
MIPUCTIOCOOUTENBHBIX PE3YIbTATOB;

pa3nnyaTh HACJIEACTBEHHBIE M HEHacJeCTBEHHbIE (MH(EKIMOHHbIe, HeMH(EKIIMOHHBIE) 3a00eBaHUs YEI0BEKa, OOBICHITh
3HA4YEHHE Mep MPO(IAKTHKY B TIPETYNPEKICHIN 3a00/ICBaHNI YETI0BEKa;



BBIMOJIHATH MPAKTUYECKUE U JTaOOpaTopHbie paboThl 0 MOP(OIOruy, aHATOMHH, (PU3HOJIOTHHU U TIOBEJCHUIO YEIOBEKa, B TOM
yuciie paboThl ¢ MHKPOCKOIIOM C IMOCTOSHHBIMU ((DUKCHPOBAHHBIMH) W BPEMEHHBIMU MHKPOIpENapaTaMu, HCCIeI0BATEIbCKUE
paboTHI C UCITOIB30BAHUEM MPUOOPOB U MHCTPYMEHTOB UG POBO# 1abopaTopuu;

pelaTh KayeCTBEHHBIE M KOJIUYECTBEHHBIC 3aja4M, HCIOJb3ys OCHOBHBIC IMOKA3aTeNd 3J0POBbS YEJIOBEKa, MPOBOMTH
pacyéThl ¥ OLICHUBATH MONTYYEHHBIE 3HAYCHUS;

apryMEHTHUPOBATh OCHOBHBIE MPUHIIUIIBI 3J0POBOr0 00pa3a >XHM3HH, METOMAbI 3AIMUTHI M YKPEIUICHHUS 3/J0POBbS YEJIOBEKA:
cOaTaHCUPOBAHHOE MHMTAHHWE, COOJIOJCHUE TMPAaBUI JIMYHOW THUTHEHBI, 3aHATHSA (QU3KYIbTYpOH U CIOPTOM, pallMOHATbHAS
OpraHMU3aIyst TPY/a U MOJHOIIEHHOTO OTAbIXa, MO3UTHBHOE IMOIMOHAIHLHO-TICHXUUECKOE COCTOSHHE;

HCIIOJIb30BaTh PUOOPETEHHBIE 3HAHKUS M YMEHUS JUTA COOJIOAEHHUS 3I0POBOr0 00pa3a JKU3HHU, COANaHCUPOBAHHOTO MHUTAHMS,
(hU3UYECKOIM aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, [T HCKITFOUEHHUSI BPEHBIX MPHUBBIYEK, 3aBUCHMOCTEH;

BJIAJICTh MTPUEMAaMU OKa3aHHs MIEPBOM MOMOIIN YETOBEKY MPH MMOTEPE CO3HAHMUS, COTHEYHOM U TEIUIOBOM yaape, OTPABJICHHH,
YTOIJICHUH, KPOBOTEUECHHUH, TPAaBMaX MATKHUX TKaHEH, KOCTEH CKeleTa, OpraHoB YyBCTB, OKOrax M OTMOPOXKECHUSX;

JIEMOHCTPHPOBATh HA KOHKPETHBIX ITPUMEPax CBsI3b 3HAHHI HAYK O YEJOBEKE CO 3HAHMSIMH IPEIMETOB €CTECTBEHHO-HAYYHOI'O
U TYMaHUTAPHOrO IMKJIOB, Pa3JIMYHBIX BHUIOB HCKYCCTBA, TEXHOJOTMH, OCHOB O€30MACHOCTH >KU3HEAESSITENbHOCTH, (HU3MIECKOU
KYJIBTYPBI;

UCIIOJIb30BAaTh  METOJBI OWOJIOTMH: HAOMIOIaTh, HW3MEPSATh, ONUCHIBATH OPTraHM3M UYEOBEKA U  IPOLECCHl  €ro
KHU3HEAEATETBHOCTH, IIPOBOIUTE MPOCTEMIIINE UCCIIEI0BAHNS OpraHU3Ma YeIoBeKa U OOBSICHITh UX PE3Y/IbTaThI,

coOroIaTh MpaBmia OE30IMacHOr0 Tpyaa MpH padoTe ¢ YUueOHBIM U JTAOOPATOPHBIM 00OPYIOBAaHHEM, XUMHUCCKOH MOCYIOH B
COOTBETCTBHH C MHCTPYKIIMSMH Ha YPOKE M BO BHEYPOUYHOH JeATEILHOCTH;

BIaJeTh MpuéMaMu paboThl ¢ HHpoOpMaIue: (opMyITHPOBAaTh OCHOBAHMSA TSl MU3BJIEUEHHs M 000OIIEHHS WHPOpMAIUU U3
HECKOJIBKUX (4—5) HCTOYHHKOB; IPEOOPa30BbIBATh HH(MOPMAIIHIO U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/aBaTh ITUCBMEHHBIE W YCTHBIE COOOILIEHHWS, WCIONB3ysl MOHATHHHBIA amrmapar HM3Y4EHHOro pasjena OHOJIOIHH,
COMNPOBOXK/IATH BBICTYIUICHHE MPE3CHTAIMEH ¢ YIETOM 0COOCHHOCTEH ayIUTOPUH 00YUYarOIINXCSL.

IlpenMeTHBIE pe3yJILTATHI OCBOEHHSI IPOTPaMMBbI 110 OHOJIOTHH K KOHILY 00y4ueHus ¢ 9 knacce:
— 00BSICHATH POJIb OMOPa3HOOOPa3us B MO IepKaHK OMOC(EPHOro KPyroBOPOTa BEILIECTB.
— XapaKTepu30BaTh WHAMBHIYyallbHOE pa3BUTHE OpraHm3Ma (OHTOreHe3), OOpa30BaHHE IIOJOBBIX KIETOK, OIUIONOTBOPEHUE H
Ba)KHEHIIIMeE dTanbl OHTOreHe3a MHOI'OKJICTOYHBIX
— OOBSICHATH IPUPOJY YCTOMYMBOCTH HOPMAJILHOI'O OHTOTEHE3a;
— NIPUBOAUTH IPUMEPHI IPUCIIOCOOICHUH y paCTEHUH U )KUBOTHBIX.
— HCIONb30BaTh 3HAHWA IO SKOJOTHM AT ONTHMAaJbHON OpraHu3aly OOpbObI ¢ MHGEKIMOHHBIMU 3a00€BaHUSAMH, BPEAUTEIAMH
JOMAIIHET0 U PUYCcageOHOro X035HCTBa;
— TOJIB30BAThCA 3HAHHMAMM I10 T'CHETHKE M CEJCKLHMH IS COXPAHEHHS MOPOJHOM YMCTOTHI JJOMAILIHMX JKUBOTHBIX (COOaK, KOIIEK,
aKBapUYMHBIX PBIO, Kyp U JIp.);
— co0Jr0AaTh MPOQHIIAKTUKY HACIIEACTBEHHBIX OOJIE3HEH;
— HCIOJb30BAaTh 3HAHMS IO TEOPUH OSBONIOLMH Ul ONTHUMANbHOW OpraHu3alu OOpbObl ¢ MH(EKIMOHHBIMH 3a00JIeBaHHAMH,
BPEAUTEIISIMU IOMALIHEr0 U IPHycaieOHOro X035 CTBA.
— HaXOAUTH B MPOSBICHUSX KU3HEAEATEIbHOCTH OPraHU3MOB OOIIHE CBOWCTBA KMBOI'O U OOBSICHATD UX;
— XapaKTepHU30BaTh OCHOBHbIE YPOBHH OpraHU3ALMHU KHBOT'O;
— HOHUMATb POJIb PETYNIALMU B 00ECIEUEHUN )KU3HEACATEILHOCTH U HBOJIIOLIMH JKUBBIX CHCTEM, a JUISl 3TOr0 HeOoOXOOMMO HAXOAUTh
o0paTHbIe CBSA3U B MPOCTBIX CHCTEMAaX U HX POIb B Iporeccax GyHKIMOHUPOBAHMS U Pa3BUTHS )KUBBIX OPTaHU3MOB;
— MIEPEYHCIIATH OCHOBHBIE MOJIOKEHHS KJIETOYHOH TEOpHH;
— XapaKTepH30BaTh OCHOBHBIE CTPYKTYPHBIC SJIEMEHTHI KJIETKH, MX (YHKIMU H POJb B KU3HEHEATENBHOCTH LEIOr0 OpraHu3Ma,
0COOEHHOCTH CTPOEHHMS KJIETOK Pa3HbIX LAPCTB KUBBIX OPTraHH3MOB;
— XapaKTepHu30BaTh OOMEH BEIIECTB B KJIETKE H eT0 SHepreTHYecKoe obecreyeHme;
— XapaKTepH30BaTh MaTepPHaAIbHbIE OCHOBBI HACIIEACTBEHHOCTH H CIIOCOOBI INICHUS KIIETOK;
— YMETBh MOJIb30BAThCSI MUKPOCKOIIOM, TOTOBHTH M PACCMATPUBATh MIPOCTEHINIE MUKPOIIPETIapaThL;
— OOBSICHATH OCHOBHBIE (DPH3HOJIOTHYECKUE (DYHKIIMH YeTIOBEKa U OHOIOTHYESCKHI CMBICI UX PEryIsIiy;
— OOBACHATH OMONOTUIECKAN CMBICI M OCHOBHBIE ()OPMBI pa3MHOECHHUST OPTaHU3MOB;
— pa3nuyath OCHOBHBIC (DAKTOPBI CpPelbl M XapaKTepU30BaTh 3aKOHOMEPHOCTH WX BIHMSHMS HA OPraHM3MBI B PasHBIX cpenax
00OHUTaHUS;
— TIONB30BAThCS TOHATHAMH 00 DKOJOTMYECKONM HHWINE W JKU3HEHHOW Qopme, OWOIlEHO3e, JKOCHCTeMe, OWOreomeHo3e U
OMOreOXUMHUYECKOM KPYroBOpOTE, IPONYLEHTaX, KOHCYMEHTAX U PEAYLEHTAX, IIUIIEBON IMpaMHU/Ie, HIIEBBIX LIETIX;
— XapakTepu3oBaTh Onocdepy, €€ OCHOBHBIE (PYHKIIIH U POIb )KU3HU B MIX OCYIICCTBICHUM,
— KIIacCH(HUIHUPOBATH KUBBIE OPTaHU3MBI 110 HX POJISM B KPYTOBOPOTE BEILIECTB, BBICIATH LISTH ITUTAHUS B DKOCHCTEMAX;
— XapaKTepHU30BaTh MPHYMHBI HU3KOH YCTOHYMBOCTH arpodKOCHCTEM;
— MPUBOIUTH MPUMEPHI U3MEHYMBOCTU M HACJICJCTBEHHOCTH Y PACTCHUH U KUBOTHBIX M OOBSCHATH NPUYMHY 3TOTO SBJICHHS;
— XapaKTepu30BaTh 3aKOHBI HacienoBanus [. MeHnemsl, HX HUTOJIOTHYECKUEe OCHOBBI, OCHOBHBIC MOJOKEHHSI XPOMOCOMHOI TEOpHU
HacJIeCTBEHHOCTH;
— XapaKTepHU30BaTh IPUPOY HACIEACTBEHHBIX OONIC3HEH;



— OOBSICHATH HBOJIIOIUIO OPTAaHMYECKOTO MHpa M e 3aKOHOMEPHOCTH (CBHIIETENBCTBA HBOJIOLMH, OCHOBHBIEC IOJIOKEHUS TEOPHUU
ecrectBeHHOro oroopa Y. JlapBuHa, ydeHUs 0 BUE U BUI00Opa30BaHHUM, O TJIABHBIX HAIIPABIEHHUSIX 3BOJIIOIMOHHOTO mporecca A.H.
CeBep110Ba, TEOPHIO UCKyCCTBEHHOT0 0TOOpa Y. JlapBrHA, METO/IBI CETIEKINU U MX OHMOJIOTMYECKHE OCHOBBI);

— XapaKTepHU30BaTh IIPOMCXOXKIECHIE U OCHOBHBIC STAITbI ABOIIOIIHN JKU3HH;

— OOBSICHATH MECTO YEIIOBEKA CPEJIN KUBOTHBIX U 3KOJIOTMYECKHUE MIPEATIOCHUIKH MPOUCXOXKICHHS YEIIOBEKa;

— XapaKTepHu30BaTh OCHOBHBIE COOBITHSI, BBIICIUBIINE YEITOBEKA U3 )KUBOTHOTO

MHpa.

— XapaKTepHU30BaTh IKOJIOIMIECKHE MPOOJIEMBI, CTOSIIHIE TIEpe]] YeTIOBEUECTBOM;

— HaXOIUTh POTHBOPEUUS MEKIY JEITEIFHOCTHIO YelIOBEKa U MPUPOJION M NpeuIarath Crioco0bl YCTPAHEHUS STHX ITPOTUBOPEUNH;

— OOBSICHATD M JOKA3bIBATh HEOOXOANMOCTH OEPEKHOTO OTHOILICHHUS K KUBBIM OpTraHH3MaM.

— MPUMEHATh OMOJIOTMYECKUE 3HAHUS ISl OPraHU3alUK M TUIAHWPOBAHUSI COOCTBEHHOT'O 3/I0POBOTr0 00pa3a >KMU3HH M AESITENLHOCTH,
Onaronoy4us CBoeii ceMbU M OJIaronpusITHON cpelbl OOUTAaHUs YEIOBEUECTBa.

TEMATHYECKOE IINTAHUPOBAHUE S KJIACC

Ne HaumeHoBaHue pa3iesioB v TEM MPOrpaMMbI KonuuectBo yacos DnextponHbie (U(POBbIC)
/n Beero  ||Kontponsnsie||[IpakTudyeckue 0Opa3oBaTebHbIE pecypeb!
paboThI paboThbI
1 buonorus — Hayka o ’KHMBOH Ipupoze 5 bubnuorexa [JOK
https://m.edsoo.ru/7f413368
2 MeTopl H3ydeHHs! JKUBOM IPUPOJIBI 5 1 bubnuoreka LIOK
https://m.edsoo.ru/7f413368
3 Opranu3mbl — Tefa KUBOW TPUPOIBI 11 15 bubauoreka [IOK
https://m.edsoo.ru/7f413368
4 Opranu3mbl U cpea oOUTaHHs 3 0.5 bubnunorexa [JOK
https://m.edsoo.ru/7f413368
5 [puponusie cooOiecTBa 7 0.5 bubnunorexa [JOK
https://m.edsoo.ru/7f413368
6 Kuast npupoza u 4enoBex 2 bubaunorexa [JOK
https://m.edsoo.ru/7f413368
7 PesepBHOE Bpemst 1 bubnunoreka [JOK
https://m.edsoo.ru/7f413368
|OBILIEE KOJIMYECTBO YACOB IO IIPOTPAMME|| 34 || 0 | 35 |

TEMATHYECKOE IINTAHUPOBAHHUE 6 KJIACC

Ne n/nf| HammeHoBaHHe pa3JeioB U TEM HPOrPaMMbI Komnugectso yacos OnekrpoHHble (1(POBHIE)
Beero  ||Komtponbsie][[lpaktiueckue|| ©0Pa30BaTEIbHbIE peCypehl
paboTst paboThr
1 PactutenbHbIi OpraHu3m 8 2 bubnuoreka [JOK
https://m.edsoo.ru/7f4148d0
2 CrpoeHre 1 MHOr0o0pa3ue MOKPhITOCEMEHHBIX 14 35 bubnunoreka [JOK
pacTeHuit https://m.edsoo.ru/7f4148d0
3 JKuzHenesTenbHOCTh PACTUTEFHOIO OPraHNu3Ma 11 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f4148d0
4 PesepBHOE Bpems 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f4148d0
|OBLLEE KOJJMYECTBO YACOB 10 IIPOTPAMME || 34 || 0 | 85 |

TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

Ne m/ni|| HawmmMeHoBaHMe pa3menoB U TEM MPOTrPAMMBI KonmuectBo yacos OnexkTpoHHbIe (I(POBEHIC)
Bceero Kontponsnsie || [IpakTiueckue 0OpasoBaTeNbHbIe PECYPCEI
pabotsl paboTsI
1 CucremMaTHyecKre TPyNIbl paCTeHHIH 19 4.5 Bbubanoreka [TOK
https://m.edsoo.ru/7f416720
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Ne m/ni|| HawmmeHoBaHMe pa3fenoB U TEM MPOTrPaMMbl KonmuectBo yacos OnekTpoHHbIe (IU(POBEIE)
Bcero Kontponsnsie || [IpakTiueckue 0Opa3soBaTeNbHbIe PeCypCEl
pabotst paboThI
2 Pa3Butue pacturensHOro Mupa Ha 3emie 2 bubnnoreka [TOK
https://m.edsoo.ru/7f416720
3 PacTeHus B pupOIHBIX COOOIIECTBAX 3 Bubmoreka [IOK
https://m.edsoo.ru/7f416720
4 Pactenus u yenosek 3 bubaunoreka [JOK
https://m.edsoo.ru/7f416720
5 I'puOk!. JInmaitauku. Baktepun 7 2 Bubmoreka [TOK
https://m.edsoo.ru/7f416720
|OBLLEE KOJJMYECTBO YACOB 10 IIPOTPAMME || 34 || 0 | 65 |

TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

Ne n/n|| HaumeHOBaHue pa3/eNnoB U TEM MPOrpaMMbl KomnmuectBo yacos OnekTpoHHbIe (IU(POBHIE)
Bcero Konrponsasie [|[IpakTnyeckue 00pa3oBaTebHbIE pecypebl
paboTbI paboThI
1 YenoBek — OHOCONMATBHBIN BH/T 3 bubaunoreka [JOK
https://m.edsoo.ru/7f41aa8c
2 CTpyKTypa opraHu3Ma 4esoBeKa 3 1 bubnmnoreka LIOK
https://m.edsoo.ru/7f41aa8c
3 HetiporymopanbHas perymsust 8 0.5 bubauoreka [IOK
https://m.edsoo.ru/7f41aa8c
4 Omnopa u IBIKeHNe 5 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41aa8c
5 BuyTpenHsisi cpena opranuzma 4 0.5 bubaunorexa [JOK
https://m.edsoo.ru/7f41aa8c
6 KpoBooOpaienue 4 1.5 bubnunorexa [JOK
https://m.edsoo.ru/7f41aa8c
7 Jpixanue 4 1 bubanoreka [JOK
https://m.edsoo.ru/7f41aa8c
8 [Mutanue u nueBapeHue 6 1 bubamnoreka [JOK
https://m.edsoo.ru/7f41aa8c
9 OOMeH BeleCTB U peBpallieHue YHEPTUH 4 15 bubnunoreka [JOK
https://m.edsoo.ru/7f41aa8c
10 Koxa 5 2 bubamnoreka [JOK
https://m.edsoo.ru/7f41aa8c
11 Brigenenue 3 1 bubmmoreka ITOK
https://m.edsoo.ru/7f41aa8c
12 PasMHOXeHUE 1 pa3BUTHE 5 0.5 bubnunoreka [JOK
https://m.edsoo.ru/7f41aa8c
13 OpraHbl 9yBCTB ¥ CEHCOPHBIE CUCTEMBI 5 1.5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41aa8c
14 [ToBenenne n ncuxuka 6 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41aa8c
15 UenoBek 1 OKpYyXKaromas cpenia 3 Bubmmoreka [IOK
https://m.edsoo.ru/7f41aa8c
|OBILEEE KOJIMYECTBO YACOBIIO IIPOTPAMME || 68 || 0 I

TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

Ne m/ni|| HawmmMeHoBaHMe pa3menoB U TEM MPOTrPAMMBI | KonmuectBo yacos | OnexkTpoHHbIe (I(POBEHIC)
Bceero Kontponsnsie || [IpakTiueckue 0Opa3soBaTENBHbIE PECYPCLI
pabotsl paboTsI
|1 || Oobmrre 3aKOHOMEPHOCTH JKA3HU || 5 ” ” ||BI/I6J'II/IOTCKa IIOK
|2 || 3aKOHOMEPHOCTH JKM3HU HA KJIIETOUHOM YPOBHE || 10 ” || 2 ||BI/I6J'II/IOT€Ka OK
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Ne i/t

HaumenoBanme Pa3acioB U TEM IMPOrpaMMbl

KomnuaectBo yacoB

OnekTpoHHbIe (IU(POBEIE)
00pa30BaTeIbHbIE PECYPCHI

Bcero Kontponsnsie || [IpakTiueckue
pabotst paboTsI
3 3aKOHOMEPHOCTH >KM3HM Ha OPraHU3MEHHO] 17 2 Bubmoreka [IOK
ypoBHE
4 3aKOHOMEPHOCTH MPOUCXOXKICHUS U PA3BUTH 20 1 Bubmoreka [IOK
’KU3HU Ha 3emJie
5 3aKOHOMEPHOCTH B3aUMOOTHOIIEHU 16 1 1 Bubmmoreka [TOK
OpPTaHU3MOB H CPEJIbI
|OBLIEE KOJIMYECTBO YACOBIIO ITIPOTPAMME || 68 || 0 I 6
MNOYPOYHOE IVTIAHUPOBAHUE 5 KJIACC

n/n

i I

(62}

L2l

(]

il

Tema ypoxa KonuuectBo yacos || [Jata nzyuenus | DJNeKTpOHHBIE IN(PPOBEIE
Bcero Koutp Tpakt [ baxr o0pa3oBaTeNbHbIE PECypChl
paboTbl  ||paboTsI

BBenenuve B GHOJIOTHIO 1 1 Bbubaunoreka [JOK
4eTBEpThH https://m.edsoo.ru/863cca60

Buonorus - cucrema Hayk 0 KUBOU 1 1 bubanorexa [JOK

pUPOJIE YeTBEPThH https://m.edsoo.ru/863cccOe

[Tpu3Haku ¥ CBOMCTBA )KUBOTO 1 1 bubnuoreka LIOK
YEeTBEPTH https://m.edsoo.ru/863cca60

KuBast 1 He)KUBasE IPUPOA. 1 1 bubnuoreka LIOK
YEeTBEPTH https://m.edsoo.ru/863cca60

Posnpb Ouomoruu B Mo3HAHUH 1 1 bubarnoreka [JOK

OKPY’KAroIIero MUpa 1 MpakTHIECKON YEeTBEPTH https://m.edsoo.ru/863cccOe

JeSITeTbHOCTH COBPEMEHHOI'0 YeIOBeKa. bubnunorexa [JOK

HcToYHMKH OHOIOTHYECKUX 3HAHUM https://m.edsoo.ru/863ccf56

Hayunbie MeTOBI H3y4YEHUS )KUBOH 1 1 bubnunorexa [JOK

TPUPOJIBI YEeTBEPTH https://m.edsoo.ru/863cd0c8

Mertoapl U3y4eHus )KUBOU PUPOABL: 1 1 bubaunorexa [JOK

HU3MepeHne YEeTBEPTH https://m.edsoo.ru/863cd9ce

MeTo/1bpl U3yueHUs! )KUBOH MPUPOJIBL: 1 05 |1 bubnunoreka [JOK

HaOII0ICHUE U DKCIICPUMEHT. yeTBEPThH https://m.edso0.ru/863cd65e

JlaGopaTopHasn paGota. «3yueHue

1a00paTOPHOI0 000PY10BAHUS:

TepMOMeTpbI, Bechl, yamku Ilerpu,

npooupku, Mensypku. [lpasuia

padoThI ¢ 000pyaOoBaHUEM B

HIKOJIBHOM KaduHeTe. O3HAKOMJIeHHE

C YCTPOIHCTBOM JIYNBI, CBETOBOI0

MHKPOCKONA, PaBUjIa padoThI ¢

HUMI

Mertoab!l u3y4eHus )KUBOU PUPOBL: 1 05 |2 Bubmmorexa [IOK

omcanne. IlpakTuyeckas: padora 4eTBEpTH https://m.edsoo.ru/863cd866

«O3HaKOMJIEHHE C PACTUTENBLHBIMH U

JKHBOTHBIMHU KJIETKAMHU: TOMATA U

apOy3a (HaTypaJbHbIe Ipenaparsl),

UHPY30puM Ty(PeJbKU U THAPBI

(roroBble MUKpONIpPENapaThl) €

MOMOIIBIO JYIIbI H CBETOBOT'0

MHKPOCKOMNA

Ypok 00001aroIero MOBTOPSHUS 110 1 2 Bubmmoreka [IOK

TeMaM « BBeneHue B OHONOTHION, « 4eTBEPTH https://m.edsoo.ru/7f413368

MeTozb! H3Y4EeHUS YKUBOH IPHPOIBI»

[NonsiTne 06 oprann3me 1 2 bubanorekxa [JOK
4eTBEPTH https://m.edsoo.ru/863cdb36

YBennmuuTenbHbIe TPUOOPHI IS 1 2 Bubmmorexa [IOK

HCCIIeJOBAaHUMN YETBEPTh https://m.edsoo.ru/863cd3de
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Tema ypoka KonunuectBo uacos || Jata uzydenust | DINeKTpOHHBIE TH(POBBIC
Beero Kontp Tpakt P baxr o0pa3oBaTeNbHbIE PECYPCH
pabotsl || paboThI
[uronorus — HayKa o KJIETKe. 1 0.5 |2 bubnnoreka [TOK
JlabopaTopHasi padota «M3yueHue YEeTBEPTh https://m.edsoo.ru/863cddde
KJIETOK KOKULbI YelIyH JYKa Mo/
JIyIOii 1 MUKPOCKONOM (Ha mpumMepe
CaMOCTOSITeJIHO TPUTOTOBJIEHHOTO
MHKpPOINpenapaTra)»
JKuzHenesTenbHOCTh KIETKH 1 2 Bbubaunoreka [JOK
4eTBEPTH https://m.edsoo.ru/863cddde
KuzHenesTenbHOCTh OpPraHU3MOB. 1 0.5 2 bubanorexa [JOK
Jlabopatophast pabora «Habmronenue 3a YEeTBEPTh https://m.edso0.ru/863ce568
MOTPEOJICHUEM BOJIBI PACTCHUEM) Bbubmuoreka [TOK
https://m.edsoo.ru/863ce73e
PazHo00Opa3ue opraHu3MoB U UX 1 2 bubmuoreka [TOK
knaccudukarms. IlpakTuyeckas YEeTBEPTH https://m.edsoo.ru/863ce8ec
padora «O3HaKOMJIEHHE C
NPHHIUIAMH CHCTEMATHKH
OpPraHu3MOB»
MHoroobOpa3sue 1 3HaYCHUE PACTCHUIA 1 3 bubmuoreka [IOK
4EeTBEPTH https://m.edsoo.ru/7f413368
MHoroob0pasue 1 3HaUYCHHE KUBOTHBIX 1 3 bubnuoreka [TOK
YEeTBEPTH https://m.edsoo.ru/7f413368
MHoroobpa3sue 1 3HauCHHUE TPUOOB 1 3 bubnuoreka [IOK
YEeTBEPTH https://m.edsoo.ru/7f413368
Bakrepun u BUpychl Kak (opMa KU3HH 1 3 bubaunorexa [JOK
YEeTBEPTH https://m.edsoo.ru/863ce8ec
Ypok 060011a0IIero MOBTOPEHUS 110 1 3 bubnunorexa [JOK
TeMaM « OpraHu3MbI — TeNa KUBON yeTBEpThH https://m.edsoo.ru/7f413368
TIPUPOJIBI»
Cpenpl oOutaHust opraHu3MoB. BoiHas 1 3 bubnunorexa [JOK
cpema obuTaHus opranu3MoB. HazemHo- YeTBEPTH https://m.edsoo.ru/863cea68
BO3/IYIIHAs cpefia OOUTaHHs bubnunoreka [JOK
OpraHu3MoB | https://m.edsoo.ru/863cec3e
[ouBeHHas cpena oOUTAHUS 1 05 |3 bubnunorexa [JOK
oprauu3moB. IlpakTuyeckasi paéora YEeTBEPTH https://m.edsoo.ru/863cedba
«BplIsiBJIeHHE PUCTIOCOOTEHUI bubmmoteka LIOK
OpPraHU3MOB K cpeje 00UTaHHUs (Ha https://m.edsoo.ru/863cf684
KOHKPETHBIX mpuMepax)». OpraHu3mbl
KaK cpelia OOUTaHUA
Ce30HHBIC I3MEHEHHS B JKU3HHA 1 3 bubnmoreka [JOK
OpraHu3MOB 4eTBEPTH https://m.edsoo.ru/863cf508
[ToHsTHE O IPHUPOTHOM COOOIIECTBE. 1 3 Bubmmorexa [IOK
B3anMOCBsI3M OPraHM3MOB B IPHUPOIHBIX 4eTBEPTH https://m.edsoo0.ru/863cf684
coo0I1ecTBax bubnmoreka [JOK
https://m.edsoo.ru/863cf684
[TumieBsie CBSA3M B IPUPOIHBIX 1 3 bubmmoreka [JOK
co00IIECTBAX 4eTBEPTH https://m.edsoo.ru/863cf7e2
Pa3zr000pa3ue npupoIHBIX cO00IIeCcTB 1 4 Bubmmorexa [IOK
4eTBEPTH https://m.edsoo.ru/863cfh20
Paszro00pa3ue mpupoIHBIX cOO0IIEeCTB 1 4 Bubmmoreka [IOK
4eTBEpTh https://m.edsoo.ru/863cfh20
HckyccTBeHHBIE COOOIIECTBA, UX 1 05 |4 Bubmmorexa [IOK
OTJINYKE OT IPUPOAHBIX COOOIECTB 4eTBEPTH https://m.edsoo.ru/863cfd3c

JlaGopaTtopHasi padora «/3y4yeHue
HCKYCCTBEHHBIX CO00IIECTB U HX
oduTareseii (Ha npuMepe aKBapuyma

U Ap.)»
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Ne Tema ypoxa Konngectso yacos || Jata nzyuenus | DJeKTpOoHHBIE IN(POBEIE
n/n Beero Konrp Tpaxr f— - o0pa3oBaTesbHbIC PECYPCHI
L paboTsl || paboTHI
30 ||[IpupomHBIC 30HBI 3eMIIH, UX OOUTATEITH 1 4 Bubmoreka [IOK
4eTBEPTH https://m.edsoo.ru/863cfeea
31| [Ipuponubie 30HBI 3eMn, HX OOUTATENN 1 4 bubnmnoreka [TOK
4eTBEPTH https://m.edsoo.ru/863cfeea
32 |[Bmustnne wenosexa na JKUBYIO IIPUPONY. 1 4 bubanorexa [JOK
['no6anbHBIE KOJIOrHYECKUE POOIEMBI. 4eTBEPTH https://m.edso0.ru/863d0340
OxpaHa npupoIsI Bubmoreka [TOK
https://m.edso0.ru/863d0340
Bbubaunoreka [JOK
| https://m.edso0.ru/863d064c
33 ||Ypok 0000mIaroniero moBTOPEHUS 110 1 4 bubmuoreka [IOK
TemaM « OpraHu3Mbl U cpea YETBEPTh https://m.edsoo.ru/7f413368
oburtanus», « [IpupomHbIe
coobrrecTBay, «Kupas npupoza u
| |[uemoBek»
34 ||Pe3epBHbIii ypok. O00OIIEHE 3HAHUI 1 4
M0 MaTepuaiy, H3y4eHHOMY B 5 Kiacce 4eTBEpThH
OBHIEE KOJIMYECTBO YACOB IT1O 34 0 3
[TPOTPAMME
IMOYPOUYHOE IIVIAHUPOBAHMUE 6 KJIACC
Ne Tema ypoxa | KonuuectBo yacor || Jata nzyuenus | DNeKTpOHHbBIE U(PPOBHIE
/n Beero || Konrp Tpaxr F— baxr o0pa3oBatebHbIe PECypChl
. pabotei|| paboTHI
1 ||boranuka — Hayka O paCTCHHAX 1 1 yeTBepTh bubnunorexa [JOK
. https://m.edsoo.ru/863d0af2
2 ||OOuiue npU3HAKU U YPOBHU 1 1 yeTBepTh bubnunorexa [JOK
OpraHU3alfK PACTUTEILHOTO https://m.edsoo.ru/863d0c82
| |lopranmsma
3 ||PacTuTenbpHas KieTka, ee U3yueHHUE. 1 0.5 1 gerBepTH bubnunoreka [JOK
JlaGopaTopHas padota «M3yueHue https://m.edsoo.ru/863d0fde
MHKPOCKONMHYECKOro CTPOeHHUs JIMCTa
| ||BomHOro pacrenus 3a01en»
4 | Xumudeckuil cOCTaB KIETKH. 1 0.5 1 geTBeEpTH
JlaGopaTopHas paGoTa
«O0Hapy:KeHUe HEOPraHUYeCKHX U
| ||opranuyeckux BemiecTs B paCTeHHH»
‘)KI/ISHCI[CHTCJIBHOCTB KIIETKH H 1 “ ” ”1 YETBEPTH “ H
6 |[Pacturensbie TKaHH, UX (YHKIIUH. 1 0.5 1 yerBepTH bubnunorexa [JOK
JlabopaTopHas padota «M3yueHue https://m.edsoo.ru/863d115a
CTPOEHHUS PACTHTEJIbHBIX TKAHEIH
(ucnonb30BaHME
| |[MukponpenapaTos)»
7 ||Opranst pacrernii. CHOpOBBIE H 1 0.5 1 yeTBEpTH Bubmmorexa [IOK
ceMeHHbIe pacTenus JlagoparTopHas https://m.edsoo.ru/863d12ae
padora «3yyeHue BHELIHEr0 brubnmnoreka [IOK
CTPOEHHS TPABSIHUCTOIO (BETKOBOI'0 https://m.edsoo.ru/863d0de0
pacTeHus (Ha KUBBIX MU TrepoapHBIX
IK3eMILISIPAX PACTEHMIT): MACTYIIbA
CYMKa, peibKa AUKAasl, TIOTHK eIKHi
W Ipyrue pacTeHus»
8 ||Ypok 00o0mmatomiero moBTOpEHHs 0 1 1 yeTBepTH Bubmmorexa [IOK
| |[remam «PacTenus — KuBO# OpraHu3m» https://m.edsoo.ru/7f4148d0
9 ||Crpoenmue cemsin. JladopaTopnas 1 0.5 2 4eTBEepTh Bbubamnoreka [TOK
padora «3yueHue cTPOEHHs CEMSH https://m.edsoo.ru/863d3cca
| ||omHOMOIBHBIX 1 ABYA0JILHBIX
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Tema ypoxa

KomnaectBo yacoB

Jata nzyuenus

DJNeKTpoHHBIE IN(POBEIE
00pa3oBaTebHbIE PECYPCHI

pacTeHusIMu» .Poib (1)0TOCI/IHT633 B
IpUpoOaAC U )KU3HU YCTIOBCKA.

Bcero || Kontp IIpaxt IU1aH thakt
pabotsI|| paboThI

|pacTeHm°1» || || ” |

Buiel KopHE ¥ THITBI KOPHEBBIX 1 2 4eTBEpTh bubnnoreka [TOK

cucrem. JlaGopaTopHasi pa6ora https://m.edsoo.ru/863d1402

«M3y4eHue CTPOEHUSI KOPHEBBIX

CHCTeM (CTEepP:KHEBOW M MOYKOBATOM)

Ha mpuMepe repoéapHbIX

IK3eMIUISIPOB MJIH KHBBIX PACTeHMIA.

H3y4yeHne MUKpPONpeNapaTa KIeToK

KOPHS»

BHyTpeHHE CTpOCHHUE KOPHS. 1 2 4eTBEpPTh bubmmoreka [TOK
https://m.edsoo.ru/863d197a

Bungonsmenenue KopHei 1 2 9eTBEPTh bubmnoreka [IOK
https://m.edsoo.ru/863d197a

IToGer. Pa3zsutue modera U3 MoYKH. 1 0.5 2 9eTBEpPTh bubaroreka IJOK

JlaGoparopHasi padora «3yuenue https://m.edsoo.ru/863d1c90

CTPOEHHUsI BEreTATHBHBIX U

reHepaTUBHBIX MOYeK (Ha mpuMepe

CHPEHH, TONOJISI U IPYTUX PacTeHuil)»

Crpoenue crebis. JlabopaTopuas 1 0.5 2 9eTBEPTh Bubmuoreka [IOK

pa6ora «PaccMaTpuBaHue https://m.edsoo.ru/863d28ca

MHKPOCKONMMYECKOro CTPOEHHS

BETKH JiepeBa (Ha FOTOBOM

MHUKpoIpenapare)»

Bremmnee .JlaGopaTopHast paGora 1 0.5 2 9eTBEPTh bubmmoteka [IOK

«O3HAKOMJIEHHE C BHELIHHUM https://m.edsoo.ru/863d1e98

CTPOEHHEM JINCTHEB U

JINCTOPACHOIOKEHHEM (HA

KOMHATHBIX PACTEHUSAX)».

Buytpennee cTpoeHue JHCTa. 1 2 4eTBEPTh bubaunorexa [JOK
https://m.edsoo.ru/863d1e98

BumonsmeneHus mooeros. 1 0.5 3 bubarnoreka [JOK

JlaGopaTopHasi padoTa 4eTBEpThH https://m.edsoo.ru/863d2c08

«HccaenoBanmne CTpoeHust

KOPHEBHUIIA, KIIYOHS, TYKOBHIILI»

CrpoeHue 1IBETKOB. 1 3 bubarnoreka [JOK

yeTBEPThH https://m.edso0.ru/863d3842

pasHooOpasue 1BeTkoB. Jlagoparopuasi|| 1 0.5 3 bubnunoreka I[JOK

padora «3yueHue CTPOSHHSI 4eTBEpTh https://m.edso0.ru/863d3842

LBETKOB)»

Cougerusi. JlabopaTopnas padora 1 0.5 3 Bubmmorexa [IOK

«O3HAKOMJIEHHE € PA3THYHBIMH 4eTBEPTH https://m.edso0.ru/863d3842

THIAMHU COLBETHID»

[Tnome1. PacnpocTpaneHue mionoB u 1 3 Bubmmorexa [IOK

CEMSH B TIPUPOIE 4eTBEpTh https://m.edsoo.ru/863d3b4e
bubmmoreka [JOK
https://m.edsoo.ru/863d3b4e

Ypok 00001I1at0Iero MOBTOPEHUS 110 1 3 bubnmoreka [JOK

Temam «CTpoeHne U MHOT000pasue 4eTBEPTH https://m.edsoo.ru/7f4148d0

MOKPBITOCEMEHHBIX PACTCHHUIL»

OOMeH BemecTB Y paCTCHHA. 1 3 Bubmmorexa [IOK

MuHepanbHOe IHTAHHE PACTEHHH. 4eTBEPTH https://m.edso0.ru/863d2550

Y no6penus. Bubmmoreka [IOK
https://m.edso0.ru/863d1b00

®otocunres. [IpakTuyeckas: paéora 1 0.5 3 Bubmmorexa [IOK

«Ha6aoneHue npouecca BblaeJ1eHUsA 4eTBEPTH https://m.edso0.ru/863d2028

KHCJIOPO/Ia HA CBETY AKBAPDHYMHBIMHU Bbubamnoreka [TOK

https://m.edso0.ru/863d2028
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Ne Tema ypoxa

KomnaectBo yacoB

|| Jata nzyuenus

DJNeKTpoHHBIE IN(POBEIE
00pa3oBaTebHbIE PECYPCHI

Bcero || Kontp IIpaxt IU1aH thakt
L paloTeI|| pabOTHI
25 ||dprxanue xopHs. JlabopaTopHas paboTa 1 0.5 3 bubamnoreka [TOK
« 3ydeHue ponu peIXJICHUS IS 4eTBEPTH https://m.edsoo.ru/863d21c2
JIBIXaHUS] KOPHEI» Bbubanoreka [JOK
| https://m.eds00.ru/863d2320
26 ||TpaHcropT BeUecTB B pacTEHHU. 1 0.5 3 bubanoreka [JOK
IpaxTuyeckasi padora «BoisiBiaeHue YEeTBEPTH https://m.edsoo.ru/863d2c08
nepeIBUKEHUsI BOABI U
MHUHEPAIBHBIX BEIECTB 10
| ||npeBecune»
27 ||Boiaenenue y pactenuil. Jlucroman 1 4
| 4ETBEPTH
28 ||[Ipopacranue cemsiH. [IpakTnyeckasi 1 0.5 4 Bbubmuoreka [TOK
padora «OnpeaeeHne BCXOKECTH YEeTBEPTH https://m.edsoo.ru/863d3cca
ceMsiH KYJIbTYPHBIX pacTeHUil u
1oceB UX B TPYHT». «Onpenesenne
| ||yc/10Bmii npopacTanus cemsiny
29 ||PocT 1 pazBuTHE pacTeHusl. 1 0.5 4 bubanorexa [JOK
[NpakTryeckas pabora «Habmaromenue 3a 4EeTBEPTH https://m.edsoo.ru/863d2fb4
POCTOM M Pa3BUTHEM I[BETKOBOTO
pacTeHusi B KOMHATHBIX YCIOBHUSIX (Ha
npumepe ($Hacoau UK MOCEBHOTO
| ||[ropoxa)»
30 |[Pa3sMHOXEHHE pACTEHHUI U €ro 1 4 bubmuoreka [IOK
sHauenue. OnbuteHue. [IBoitHoe 4EeTBEPTH https://m.edsoo.ru/863d3842
| |lomronorsopenue
31 ||O6pa3oBaHue IJIOOB U CEMSIH 1 4 bubanoreka [JOK
4eTBEpThH https://m.edso0.ru/863d39c8
32 |[Bereratusmoe Pa3MHOXXEHUE PACTCHUIA. 1 0.5 4 bubnuorexa [JOK
IpakTnueckas padora «OBiiageHue 4eTBEpThH https://m.edso0.ru/863d34d2
npuéMaMu BereTaTUBHOIO
Pa3MHOXKEHUs pacTeHuii
(4epeHKOBaHMe M00EroB,
YyepeHKOBaHMeE JUCThEB U IPyrue) Ha
npuMepe KOMHATHBIX pacTeHMId
(TpazecKaHIMs, CEHNOIUsA, OeTOHUS,
| ||caHceBbepa u ipyrue pacTeHus)»
33 ||060061menre 3HaHMI O 1 4 bubamnoreka [JOK
KU3HEIEATEILHOCTH PACTUTELHOTO 4eTBEPTH https://m.edsoo.ru/7f4148d0
| ||opranmzma
34 ||Pe3epBHBI ypOK. 1 4
| 4ETBEPTH
OBLIEE KOJIMYECTBO YACOB I10 34 0 8
I[MPOTPAMME
7 KJIACC
Ne Tema ypoka KommgecTBo gwacos || Hata uzydenus | DNeKTpOHHBIE TIH(POBHIE
/T Beero || Konrp || Ipaxr [ baxr 00pa3oBaTEeNBHBIE PECYPCHI
| paboteI|| paboThr
1 |[MHoroobpa3sue OpraHu3MOB H 1 1 yeTBepTH bubnmoreka [TOK
| ||nx xnaccupukanms https://m.edso0.ru/863d4314
CucreMaTika pacTeHUHA 1 1 yeTBepTH bubamoreka [TOK
L https://m.edso0.ru/863d449a
3 ||Husmme pacrenus. O0mas 1 0.5 1 gerBepTh Bbubanorekxa [JOK
XapaKTePHUCTUKA BOAOPOCICH. https://m.edsoo.ru/863d46a2
JlabopaTtopnast paboTa
| ||«M3yuenue cTpoenus
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Tema ypoka

KomnuuecTBo yacos

Jata nzyuenus

DJNeKTpoHHBIE IN(POBEIE
00pa3oBaTeIbHbIE PECYPCHI

Bceero | Kontp || IIpakr IUIaH thakt
pabortsl|| paboTs

OJIHOKJIETOYHBIX BOIOPOCIIEit

(Ha mpuUMepe XJIAMUIOMOHAIBI

1 XJIOPEILIBI)»

Husnme pacrenust. 3eneHsie 1 0.5 ||l ueTBepTH bubmmoteka LIOK

Bojiopocinu. [IpakTuueckast https://m.edsoo.ru/863d4832

pabota «/3ydyeHue cTpocHUs

MHOTOKJICTOYHBIX HUTYATHIX

BOJIOpOCIieH (Ha mpHMepe

CIIUPOTHPHI U YIOTPHUKCA)»

Huzmme pacrenus. Bypeie u 1 1 geTBEpTH bubanorexa [JOK

KpAacHBIC BOIOPOCIH https://m.edsoo.ru/863d499a

Bbiciine criopoBbie pacTeHust 1 1 geTBEepTH bubmorexa LIOK
https://m.edsoo.ru/863d4fc6

OO01mas xapaKTepUCTHKA 1 0.5 1 geTBEepTH bubauroreka IJOK

cTpoeHne MxoB. [IpakTuueckas https://m.edsoo.ru/863d4b02

pabota «/I3y4eHue BHEIIHETO

CTPOCHHSI MXOB (Ha MECTHBIX

BUAX)»

[{ux pa3suths MXoB. Poib 1 1 geTBEpTH bubmuoteka IIOK

MXOB B MIPUPOJIE U https://m.edsoo.ru/863d4e5e

JIeATENHLHOCTH YeIOBEKa

OO11ast XxapaKTepUCTHKA 1 2 9eTBEPTh bubauoreka [IOK

MAMOPOTHUKOOOPA3HBIX https://m.edsoo.ru/863d4fc6

OCOo0EHHOCTH CTPOCHHS U 1 0.5 |]2 ueTBepTH bubmuoreka [IOK

KU3HEIEATEILHOCTH TUIAYHOB, https://m.edsoo.ru/863d512e

XBOLLEH U MaIIOpOTHUKOB.

[pakruueckas padora

«/3yueHue BHEIIHErO

CTPOEHHS NAIIOPOTHUKA WU

XBOLL[A»

PasmHokeHre U nuki pazputus|| 1 2 4eTBEPTh bubnunoreka [JOK

ManopOTHUKOOOPa3HbIX. https://m.edso0.ru/863d5282

3HaueHHe

MArIOpOTHUKOOOPA3HBIX B

NPUPOJIE U JKU3HU YeT0BeKa

OOmmas xapakTepucTuka 1 0.5 ||2 uerBepTh bubnunoreka [JOK

XBOWHBIX pacTeHHH. https://m.edsoo.ru/863d55a2

[IpakTugeckas padoTta

«3yueHune BHEIIHETO

CTPOEHHS BETOK, XBOH, ILIHIIEK

U CeMSTH T'OJIOCEMEHHBIX

pacTeHuii (Ha IpuMepe eIy,

COCHBI WJIM JINCTBEHHUIIBI)»

3HaueHrne XBOWHBIX PACTCHUI B 1 2 4eTBepTh Bubmmorexa [IOK

TIPUPOJIE W JKU3HHU YeTIOBEKa https://m.edsoo.ru/863d5714

Oco0eHHOCTH CTPOSHUS U 1 0.5 ||2 yerBepTh Bubmmorexa [IOK

JKA3HEACATEIBHOCTH https://m.edso0.ru/863d5868

TIOKPBITOCEMEHHBIX PacTCHHIL.

[IpakTrdeckas padorta

«/3yueHue BHEIIHETO

CTPOCHHS HOKPHITOCEMEHHBIX

pacTeHHi»

Knaccudukarmst u ki 1 2 4eTBEepTh bubnmoreka [TOK

Pa3BHUTHS MOKPHITOCEMEHHBIX https://m.edsoo.ru/863d5a02

pacTeHui

CemeiicTa KiIacca 1 0.5 2 9eTBepTh Bubmmorexa [IOK

nBynonbHble. [IpakTuyeckas
pabora «/3ydeHue MpU3HAKOB
MpeCTaBUTENEN CEMEICTB:

https://m.edso0.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
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Tema ypoka | KonunuectBo uacoB ” Jata uzydenust DINeKTpOHHBIE TH(POBHIC
Beero || Konrp || Ilpaxr P baxr o0pa3oBaTesbHbIC PECYPCHI
pabortsl|| paboTs

Kpecrougernsie (KamnycTHsle), https://m.edsoo.ru/863d607e

Pozousernsie (Po3oBbie) Ha https://m.edsoo.ru/863d61e6

repOapHBIX ¥ HATYPAITbHBIX

o0Opasmax»

CemeiicTBa Ki1acca ABynoibHBIE || 1 05 ||3 Bbubmoreka [TOK

[paktrueckas padbora YETBEPTh https://m.edso0.ru/863d5b88

«V3yueHne MpU3HAKOB https://m.edsoo.ru/863d5dae

npencTaBuTeseii CeMeHCTB: https://m.edsoo.ru/863d5f20

MortsuibkoBbie (BoOOBEIE), https://m.edsoo.ru/863d607e

[Macnénossie, CIIOKHOIBETHbIE https://m.edsoo0.ru/863d61e6

(ActpoBbie) Ha repOapHBIX U

HATYpaIbHBIX 00pa3Iax»

XapakTepHble IPU3HAKU 1 05 |3 bubanorexa [JOK

CEMENCTB Kitacca YETBEPTh https://m.edsoo.ru/863d5b88

oiHO0NbHBIC. [IpakTHUeckas https://m.edsoo.ru/863d5dae

pabora «/3yueHne NPU3HAKOB https://m.edsoo.ru/863d5f20

npencTaBuTeseii CeMeHCTB: https://m.edsoo.ru/863d607e

Jluneiinbie, 3maKu https://m.edsoo.ru/863d61e6

(MsiTikoBblie) Ha repOapHbIX U

HaTypaJIbHBIX 00pa3max»

KynbTypHble npesicraBuTenu 1 3 bubnunoreka LIOK

CEMENCTB MOKPHITOCEMEHHBIX, 4eTBEpThH https://m.edsoo.ru/863d634e

WX HUCIONB30BAHKE YETIOBEKOM

DBOJIIOIMOHHOE Pa3BUTHE 1 3 bubmuoreka [IOK

pacTUTENHFHOTO MHUpPa Ha 3emMire YEeTBEPTH https://m.edsoo.ru/863d651a

Oransl pa3BUTH HA3EMHBIX 1 3 bubnunorexa [JOK

pacTeHnii OCHOBHBIX YEeTBEPTH https://m.edsoo.ru/863d668c

CHCTEMAaTHYECKUX TPy

Pacrenus u cpena oOuTaHusl. 1 3 bubanoreka [JOK

DKonorudecKue PakTopsl 4eTBEpTh https://m.edsoo.ru/863d67ea

PacrurenbHbIe cOOOIIECTBA 1 3 bubarnoreka [JOK
4eTBEPThH https://m.edso0.ru/863d695c

CtpyKTypa pacTUTEIFHOTO 1 3 bubnunoreka [JOK

coo01ecTBa 4eTBEPThH https://m.edso0.ru/863d695c

KynbTypHBIe pacTeHus u ux 1 3 bubnunorexa [JOK

npoucxoxaeane. KynsTypHsie 4eTBEpThH https://m.edsoo.ru/863d6cc2

pacTeHus

CENbCKOX 035 MCTBEHHBIX YIOIUi

Pacrenus ropona. 1 3 Bubmmorexa [IOK

JlexopaTHBHOE TIBETOBOJICTBO 4eTBEpTh https://m.edsoo.ru/863d6e2a

OxpaHa pacTUTEIHHOTO MUpPa 1 4 Bubmmorexa [IOK
4eTBEpTh https://m.edsoo.ru/863d6f88

Baxrepuu - mosnepHbIe 1 0.5 4 bubnmoreka [JOK

oprauusmel. O01as 4eTBEpTh https://m.edso0.ru/863d75f0

XapaKTEePUCTHKA OaKTEePHIA.

JlaGopaTopHas paGoTa

«M3ydenne ctpoeHus 6akrepuit

(Ha TOTOBBIX

MHUKpPOIpEnapaTax)»

Porns Gakrepuii B mpupose u 1 4 Bubmmorexa [IOK

JKHU3HH YeJIOBEKa 4eTBEPTH https://m.edso0.ru/863d75f0

I'pu6s1. O6mIas 1 4 Bbubanorekxa [JOK

XapaKTepPHCTHKA 4eTBEPTH https://m.eds00.ru/863d70e6

[nanounsie rpuokL. 1 05 |4 Bbubanorekxa [JOK

[NpakTuueckas pabora 4eTBEpTh https://m.eds00.ru/863d70e6

«3yuenne cTpoeHus
TUTOJIOBBIX TeJI IUIATIOYHBIX
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Tema ypoka

KomnuuecTBo yacos | |

Jata nzyuenus

DJNeKTpoHHBIE IN(POBEIE
00pa3oBaTeIbHbIE PECYPCHI

Bceero | Kontp || IIpakr IUIaH thakt

|| pabortsl|| paboTs
rpu0OB (WM U3y4eHHe
LUIATOYHBIX TPUOOB Ha

| |[Mynskax)»

32 |[[InecHEBBIC U APOAKIKU. 1 0.5 4 Bubmoreka [IOK
[paktrueckas padora YETBEPTh https://m.edsoo.ru/863d72b2
«UW3y4yenue crpoeHus
OJHOKJIETOYHBIX (MYKOD) H
MHOTOKJICTOYHBIX (TTCHHUITMILI)

| ||mnecHeBbIX TpHOOB»

33 ||[['puOBI -Tapa3uThl paCTCHHUIA, 1 4 Bbubmoreka [TOK
JKMBOTHBIX U YeJIOBEKa YETBEPTH https://m.edsoo.ru/863d72b2

34 |[MTumaiinmxy - kommtekcHbie 1 0.5 4 Bubmuoreka [TOK
opranu3Msl. [IpakTudeckast YETBEPTH https://m.edso0.ru/863d7460
padora «l3yueHne cTpoeHus

| || MmaiHuKOBY

OBUIEE KOJIMYECTBO YACOB 34 0 6.5

I10 TTIPOT'PAMME

8 KJIACC
Ne Tema ypoka KonuuaecTtBo yacos || Hata nzyuenus | DNeKTpOHHbBIE IU(PPOBHIE

n/n Beer || Kourp Tpaxr [ tbaxt o0pa3oBaTeNbHbIE PECypChl

o || pabotsl || paboTs

1 |[Hayku o uenoBeke 1 1 gerBepTH bubauorexa [JOK

https://m.edsoo0.ru/863df188

2 ||YenoBek Kak 4acTh MPHPOJIBI 1 1 yeTBepTh bubauorexa [JOK

https://m.edsoo.ru/863df354

3 ||AnTponorenes 1 1 gerBepTH bubauorexa [JOK

https://m.edsoo.ru/863df354

4 ||Crpoenne u XUMHYECKUI 1 1 geTBEepTH bu6mmoreka LIOK
COCTaB KJIETKH https://m.edsoo.ru/863df4a8

5 ||Tumsl TKaHe# opraHuzMa 1 0.5 1 gerBepTH bubnunoreka [JOK
yenoBeka. [IpakTuueckast https://m.edsoo.ru/863df606
padora «/3yuenne
MHKPOCKOITUYECKOT'O CTPOCHUS
TKaHel (Ha TOTOBBIX
MHUKpPOIpenapaTax)»

6 ||OpraHsl U CHCTEMBI OPTaHOB 1 0.5 1 yerBepThH bubnuoreka [JOK
genoBeka. [IpakTudaeckast https://m.edsoo.ru/863dfae8
pabora «Pacmo3HaBanne
OpraHOB M CHCTEM OPTaHOB
gerroBeka (1o Tabauram)y»

7 ||HepmHble kireTku. Pedmuexc. 1 1 yeTBEpTH Bubmmorexa [IOK
Perntenrropsr https://m.edsoo.ru/863dfdb8

8 ||HepBHas cuctema uenoseka, ee || 1 1 yeTBEpTH Bubmmorexa [IOK
OpraHu3anys U 3HaUCHUE https://m.edsoo.ru/863dfcée

9 ||CriunnHoi mMo3r, ero crpoenue u|| 1 1 yeTBEpTH Bubmmorexa [IOK
GyHKIHH https://m.edso0.ru/863dffOc

10 ||TomoBHOIt MO3T, €0 CTpOCHHE 1 0.5 1 gerBepTh bubnmoreka [TOK
u pynkumy. [pakTuueckast https://m.edsoo.ru/863e00ba
pabora «lI3yueHne roJoBHOTo
Mo3ra yenoBeka (1o
MYJLDKAM )»

11 ||BereraTtuBHast HEpBHAS 1 1 yeTBepTH bubamoreka [IOK
cucremMa https://m.edso0.ru/863e0682

‘12 HHepBHaH CHCTEMA KaK €IUHOE H 1 H H ||1 YETBEPTH H HBI/I6J'II/IOT€Ka IIOK
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Ne Tema ypoka KonngectBo gacos ” Jata nzyuenus DJeKTpOoHHBIE N(POBEIE
/n Beer || Konrp Tpaxr f— tbakt obpa3oBaTesbHbIC PECYPCHI
o || paboter || paboTs
uesnoe. Hapymienus B pabore https://m.edso0.ru/863e0682
HEPBHOW CHCTEMBI

13 ||9HmokpuHHAsS cucTeMa 1 1 yeTBEpTH Bubmoreka [IOK
YeJoBeKa https://m.edsoo.ru/863e098e

14 ||Ocobennoctu pedekropHok u || 1 1 uerBepTh bubmmoreka [IOK
TYMOPAJIBHOM Peryssiuu https://m.edsoo.ru/863e0c36
(GyHKIMI OpraHu3zMa

15 ||Ckerner 4enoBeka, CTpPOCHHUE 1 0.5 1 geTBEpTH bubauroreka I[JOK
€ro OTJIEJTIOB U (DYHKIIUH. https://m.edsoo.ru/863e10b4
[Ipakrrueckas padora
«V3yueHune CTpoeHUs KOCTeit
(Ha MyJsDKax)»

16 ||Koctu, X XUMHYECKUH cocTas,|| 1 05 1 geTBEpTH bubaunoreka [JOK
cTpoenue. TUIbI KOCTEMH. https://m.edsoo.ru/863e0d9e
[pakrrueckas padora
«HccnenoBanue CBOWCTB
KOCTH

17 ||Meimeunas cucreMa yenoseka. || 1 0.5 2 9eTBEpPTh bubnuoreka ITOK
[Mpaktuueckas pabora https://m.edsoo.ru/863e1398
«3yuenue BnusHUA
CTaTUYECKOW U TUHAMHUUYECKOU
HArPY3KH Ha YTOMJICHHE
MBIIIID)

18 ||Hapymenus onopHo- 1 2 4eTBEpPTh bubmmoteka [IOK
JBUIaTEILHON CUCTEMBI https://m.edso0.ru/863e15f0

19 |[[lpodunakTrka TpaBMaTH3IMA. 1 0.5 2 4eTBEPTH bubauorexa [JOK
IMepBast MOMOIIH ITPH TPAaBMaX https://m.edsoo.ru/863e15f0
OIIOPHO-IBUI'ATEIBHOTO
anmnapara. [Ipaktuueckas
pabota «Oxa3zaHue epBoi
MIOMOLIY IIPH OBPEXKICHUH
CKeJIeTa U MBIIIID)

20 ||BuyTpeHHss cpena opraHu3Ma 1 2 4eTBEPTH bubnunoreka [JOK
1 ee QyHKIUH https://m.edsoo.ru/863e1712

21 ||CocraB kpoBu. JlabopaTopHas 1 0.5 2 4eTBEPTh bubnunoreka I[JOK
pabora «3yucHue https://m.edsoo.ru/863e1712
MHKPOCKOITUYECKOT'O CTPOSHUS
KPOBH Y€JIOBEeKa U JIATYIIKH
(cpaBHEHHE)»

22 ||CBépThIBaHHE KPOBU. 1 2 4eTBepTh bubnuoreka I[JOK
IMepenuBanue kpoBu. ['pymmsn https://m.edsoo.ru/863e182a
KPOBH

23 ||IMMyHHUTET U €ro BUJIbI 1 2 4eTBepTh bubmnoreka ITOK

https://m.edso0.ru/863e1942

24 ||Opransl KpOBOOOpAIICHUSI 1 2 4eTBepTh Bubmmorexa [IOK
Crpoenne u pabora cep/ma https://m.edsoo.ru/863e1d70

25 ||Cocynucrast cuctema. 1 0.5 2 4eTBepTh bubmmoreka ITOK
INpakTrueckast pabora https://m.edsoo.ru/863ele9c
«I3MepeHne KpoBsIHOTO
JaBJICHHSD)

26 ||Perymsmms AeaTenbHOCTH 1 0.5 2 4eTBEepTh bubamoreka [TOK

cepAua U COCyIOB.
[IpakTrueckas padbora
«OmnpeneneHre myabca 1 YUCIa
Cep/ICYHBIX COKpAIICHUH B
TIOKO€ U TT0CJIE T03UPOBAHHBIX
(U3MUECKHX HArPy30K y
YEJIOBEKa»

https://m.edsoo.ru/863e20d6
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Ne Tema ypoka KonngectBo gacos ” Jata nzyuenus DJeKTpOoHHBIE N(POBEIE

/n Beer || Konrp Tpaxr f— tbakt obpa3oBaTesbHbIC PECYPCHI

o || paboter || paboTs

27 ||[IpodunakTrka cepredHo- 1 0.5 2 4eTBEpTh bubnnoreka [JOK
COCYIHUCTBIX 3a00ICBaHUM. https://m.edsoo.ru/863e220c
[NepBas momols mpu
KpoBoTeueHusx. [IpakTuueckast
pabota «IlepBas moMoIIb TIpH
KPOBOTECY CHUI

28 ||[IpIxaHue U €ro 3HaYCHHE. 1 2 4eTBEpPTh bubaunoreka [JOK
OpraHsl AbIXaHHS https://m.edsoo.ru/863e231a

29 ||MexaHU3MBI JbIXaHUSL. 1 0.5 2 4eTBEpPTh bubauroreka I[JOK
Perynsims qpixanust https://m.edsoo.ru/863e25fe
[Ipakrrueckas padora
«M3mepenune oOxBaTa rpyIHON
KJIETKH B COCTOSIHHH BJIOXa H
BBIZIOXa»

30 |[3aboneBanus opraHoB abixanus|| 1 2 9eTBEpPTh Bbubmuoreka [TOK
U UX TPOQUITAKTHKA https://m.edsoo.ru/863e2aae

31 ||Oka3anue nepBoii momomy mpu|| 1 0.5 2 9eTBEpPTh bubauroreka IJOK
MIOPaKCHHH OPTaHOB JIBIXaHHSI https://m.edsoo.ru/863e2e64
[pakTryeckas pabora
«OmnpezneneHue 4acToThI
JAbIXaHUs. Brnusiaue PaA3ITUYHBIX
(hakTOpOB Ha YaCTOTY
JIBIXaHUS

32 ||[IutaTenbHbIE BEECTBA U 1 2 9eTBEPTh bubnuoteka IIOK
MUIIEBBIC TPOAYKTHI. [luTanue https://m.edsoo.ru/863e2f9a
U €ro 3Ha4YeHHe

33 ||Opransl nuieBapeHus, Ux 1 3 bubauorexa [JOK
CTpocHHE U HYHKITUH YEeTBEPTH https://m.edsoo.ru/863e2f9a

34 ||[luimeBapenue B poTOBO 1 0.5 3 bubauorexa [JOK
monoctd. [IpakTrdeckas YEeTBEPTH https://m.edsoo.ru/863e30d0
padora «lccnenoBanue
neiicTBUS (PEPMEHTOB CIIIOHBI
Ha Kpaxmain»

35 ||[TumeBapenue B xenyaKe u 1 0.5 3 bubnunoreka [JOK
kuieynuke. [IpakTudeckast yeTBEpThH https://m.edsoo.ru/863e30d0
padora «Habnronenue
JeHCTBHS JKEMYIOYHOI'0 COKa
Ha OenKm»

36 ||Meropl H3yueHNUs! OPraHOB 1 3 bubnunoreka [JOK
TTUIIICBAPCHHS 4eTBEPTH https://m.edsoo0.ru/863e3422

37 |[lurueHa nuTaHus 1 3 bubnmoreka [JOK

4eTBEPTH https://m.edso0.ru/863e3666

38 ||OOMeH BerecTB u 1 0.5 3 bubmmoreka ITOK
TpeBpaIeHre YHEPTHH B 4eTBEPTH https://m.edsoo.ru/863e3792
OpraHu3Me YelloBeKa.

[IpakTrdeckas padorta
«UccnenoBanne cocraBa
MPOAYKTOB IIHTAHHS)

39 ||Perymsinust oOOMeHa BEIECTB 1 3 bubmmoreka ITOK

4eTBEpTH https://m.edso0.ru/863e38a0

40 |[BuTaMHHBI U UX POIB JIS 1 0.5 3 bubnmoreka [TOK
opranu3ma. [IpakTuueckast 4eTBEPTH https://m.edsoo.ru/863e39ae
pabora «CriocoObl COXpaHeHNUs
BUTaMHHOB B MHIIEBBIX
MPOIYKTAX)

41 ||HopMbl 1 peXuM ITUTAHHMS. 1 0.5 3 Bbubamnoreka [JOK
Hapyuienue oOMeHa BelecTs 4eTBEPTH https://m.edsoo.ru/863e3d14

[Ipaktiueckas padora
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/1

Tema ypoka

KomnugecTBo yacoB

Jata nzyuenus

Bceer
0

Kontp
pabotsI

IIpaxt
pabotsl

IUIaH thakT

DJeKTpOoHHBIE N(POBEIE
00pa3oBaTebHbIE PECYPCHI

«CocTaBjieHHE MEHIO B
3aBUCUMOCTH OT KaJOPUHHOCTH
§00%0000%0%

42

Crpoenue 1 HyHKITH KOXKH.
[Ipakrrueckas padora
«ccnenoBanue ¢ MOMOIIBIO
JTYTIBI THUIBHOW U JIaJIOHHOM
CTOPOHBI KUCTH

0.5

3

YETBEPTh

Bubaunoreka [JOK
https://m.edsoo.ru/863e3f76

43

Koxa u ee mpousBoaHbIE.
[Ipakrrueckas padora
«Onucanue Mep 1o yxoay 3a
KOXei JIMIa U BOJIOCaMH B
3aBUCUMOCTH OT THUIIa KOXI»

0.5

3

YETBEPTh

bubaunoreka [JOK
https://m.edsoo.ru/863e3f76

44

Koxa u TepMoperyJisiius.
[pakTrueckas padora
«OmnpezeneHne KUPHOCTH
Pa3TUYHBIX YYACTKOB KOXH
THIa

0.5

3

YETBEPTH

bubaunoreka [JOK
https://m.edsoo.ru/863e3f76

45

3a0oeBaHusa KOKU U UX
MPENYIPEXKICHUE

3

YETBEPTH

bubnuoteka IIOK
https://m.edsoo.ru/863e41ba

46

I'ruena xoxu. 3aKaJuBaHKE.
[MpakTuyeckas pabora
«Ormucanne OCHOBHBIX
TUTHEHUYECKUX TPEOOBAHHUH K
ONekKIe U O0YBU»

0.5

3

YETBEPTH

bubmuoteka IIOK
https://m.edsoo.ru/863e4084

47

3HaueHue BeieneHusa. Opraabl
MOYEBBIICITUTEILHON CUCTEMBI,
UX CTPOCHUE U (PYHKIIHH.
[pakruueckas padora
«Ormpenenenue
MECTOIIONIOKEHHS MTOYeK (Ha
MYJISDKE)»

0.5

3

YETBEPTH

bubanoreka [JOK
https://m.edsoo0.ru/863e4516

48

O6pa3oBanue Moun. Perymsimst
paboThl OpPraHoB
MOYEBBIACIUTEILHON CHCTEMBI

3

YEeTBEPTH

bubarnoreka [JOK
https://m.edso0.ru/863e4746

49

3aboneBaHust OPraHoOB
MOYEBBIICITUTEILHON CHCTEMBI,
UX TIPEAYNpEKACHHE.
[IpakTugeckas padorta
«Ormmcanne mep
npouIakTHKH OoNe3Hel
TIOYEK»

0.5

3

YETBEPTH

bubamnoreka [JOK
https://m.edsoo.ru/863e485e

50

Oco6eHHOCTH pa3MHOKECHUS
genoBeka. HaciaenoBanue
MIPU3HAKOB y YEJIOBEKa.

3
YETBEPTh

bubnmoreka [JOK
https://m.edsoo.ru/863edec6

51

Oprassl penpoayKIuN
YenoBeKa

3
YETBEPTh

bubnmoreka [JOK
https://m.edso0.ru/863e4c50

52

Hacnencreennslie 00I€3HM, UX
MPUYUHBI U TIPEYTPEKIICHUE.
Wudexnnn, nepenarommecs
TMOJIOBBIM ITyTEM, UX
npodmnakTuka. [IpakTiuaeckas
pabora «Omnrcanre OCHOBHBIX
Mep I10 MPOPITAKTHKE
WH(EKIIUOHHBIX BUPYCHBIX
3abonesannii: CITN]] u
reraTUuT»

0.5

3
YEeTBEPTh

bubnmoreka [JOK
https://m.edsoo.ru/863e4ec6

53

BepemeHHOCTD U poAIbI

4
UCTBCPTH

bubnmoreka [TOK
https://m.edsoo.ru/863e4da4
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Ne Tema ypoka KonngectBo gacos ” Jata nzyuenus DJeKTpOoHHBIE N(POBEIE

/n Beer || Konrp Tpaxr f— tbakt obpa3oBaTesbHbIC PECYPCHI

o || paboter || paboTs

54 ||PocT u pa3Butue peOeHKa 1 4 Bubmoreka [IOK

4eTBEPTH https://m.edsoo.ru/863e4da4

55 ||Oprassr uyBCTB 1 uX 3Ha4eHue. || 1 0.5 4 Bubmoreka [TOK
I'na3 u 3penue. [Ipakruueckas 4eTBEPTH https://m.edsoo.ru/863e4fd4
pabota «/3ydyeHue CTpoeHUsS
opraHa 3peHus (Ha MyJIsDKe U
BJI2)KHOM TIperapare)»

56 ||[MexaHu3M pabOTHI 1 0.5 4 bubmmoreka [TOK
3PUTENILHOTO aHAU3AaTOpa. 4eTBEPTH https://m.edsoo.ru/863e50ec
I'uruena 3penus. https://m.edsoo.ru/863e51fa
[pakTrueckas padbora
«OmnpezeneHne OCTPOTHI
3pEHHS Y YeTIOBEKaY.

57 |[Vxo u cinyx. [IpakTudeckas 1 0.5 4 [[BubmuoTeka [TOK
pabora «V3yueHne CTpOeHUsI YEeTBEPTH https://m.edsoo.ru/863e5416
opraHa ciiyxa (Ha MyJIsDKe)»

58 ||Opransl paBHOBeCHS, 1 4 bubmuoreka [IOK
MBIIIICYHOE YYBCTBO, OCA3aHUE 4EeTBEPTH https://m.edsoo0.ru/863e5538

59 ||BkycoBoii u 000HSTENbHBIN 1 4 bubnuoreka LIOK
AHaJIM3aTOPBI. YETBEPTh https://m.edsoo0.ru/863e5538
B3auMozencTBue CEHCOPHBIX
CHCTEM OpraHu3Ma

60 |[[Icuxuka u moBeneHUE 1 4 bubauoreka [IOK
YeJIoBeKa. 4eTBEpThH https://m.edsoo0.ru/863e5646

61 ||Beiciuas HepBHas 1 4 bubauorexa [JOK
JEATEILHOCTD YeI0BEKa, 4eTBEpTh https://m.edso0.ru/863e5768
UCTOpHS €€ U3YUCHUS

62 ||BpoxxaénHoe u npuodperénnoe|| 1 4 bubauorexa [JOK
MOBE/ICHHUE YEeTBEPTH https://m.edsoo.ru/863e588a

63 ||OcobeHHOCTH IICHXUKH 1 0.5 4 bubamnoreka [JOK
yenoBeka. [IpakTuueckast YEeTBEPTH https://m.edsoo.ru/863e5ac4
padora «Ouenka
c(hOPMHUPOBAHHOCTH HABHIKOB
JIOrMYECKOr0 MBIILICHHSD.

64 |([laMaTh 1 BHUMaHHE. 1 0.5 4 bubarnoreka [JOK
IMpakTrueckas pabora yeTBEpThH https://m.edsoo.ru/863e5ac4
«3yuenne KpaTKOBpEMEHHOU
namsta. Onpeznenenue oosémMa
MEXaHUYECKON U JIOTUIECKON
TaMSITH

65 ||Con u 6ompcTBOBaHue. Pexim 1 4 Bubmmorexa [IOK
TpyIa U OT/AbIXa 4eTBEPTH https://m.edso0.ru/863e5bf0

66 ||Cpena oburanus uenoBeka u e€|| 1 4 bubnuoreka [JOK
(axTops 4eTBEPTH https://m.edsoo.ru/863e5d12

67 ||Okpyxaromiast cpesia u 1 4 bubnunoreka [JOK
3/I0POBBE YETOBEKA 4eTBEPTH https://m.edsoo.ru/863e5d12

68 ||YemoBek kak 4acTh buocdepsl 1 4 bubnunoreka [JOK
Semin 4eTBEPTH https://m.edsoo.ru/863e600a

OBUIEE KOJIMYECTBO YACOB 68 0 15

I10 TPOTPAMME
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IIOYPOYHOE IIVTAHUPOBAHME 9 KJIACC

Ne Tema ypoka KonngectBo gacos ” Jata nzyuenus | DJeKTpOoHHBIE IN(POBEIE
/o Beer|| Kowtp Tpakt P baxr o0pa3oBaTeNbHbIE PECYPCHI
0 || pabotsl || paboThI

1 ||Puonorus — Hayka o KUBOM 1 1 ueTBepTH bubnnoreka [TOK
Mupe

2 ||Meronbl OMOIOTHYECKHUX 1 1 yeTBepThH bubaunoreka [JOK
HCCIIeI0BaHUN

3 ||OOmmue cBoOWCTBA KHUBBIX 1 1 yeTBepTH bubanorekxa [JOK
OpraHU3MOB

‘4 HMHOPOO6pa3I/Ie (bopM KHU3HU H 1 H H ||1 YeTBEPTh H HEI/I6J'II/IOTeKa [HOK

5 ||O6o6menne u cuctematnzamus || 1 1 yeTBepTH bubaunorexa [JOK
M3Y4EeHHOTo MaTepuaia (TiiaBa
1)

6 |[MHoroo0Opa3sue KIeTOK 1 1 1 4yeTBepTH Bbubmuoreka [TOK
Jlabopamopnas paboma Ne |
"MHoroo6pasue KJIeToK
sykapuoT. CpaBHeHUE
pacCTUTENLHBIX U YKUBOTHBIX
KJIETOK"

7 || XuMudeckue BeliecTna B 1 yeTBepThH bubmuoreka [IOK
KJIETKe

8 ||Ctpoenue kieTku 1 1 yeTBepTH bubnuoreka [IOK

9 ||OpraHousibl KJIETKH U UX 1 1 yeTBepTh bubauorexa [JOK
GbyHKIIMN

10 ||OOMeH BemecTB — OCHOBA 1 1 yeTBepTh bubauorexa [JOK
CYILIECTBOBAHUS KIETKH

‘11 HBI/IOCI/IHTEB Oenka B KJIeTKe H 1 H H ||1 YEeTBEPTh H HEI/I6JII/IOTeKa LIOK

12 ||buocuHTE3 YrIIeBO0B — 1 1 yeTBepTh bubnunoreka [JOK
(dorocuHTE3

‘13 HOGecnequHe KJIETOK DHEpruei H 1 H “ ||1 YETBEPTh “ HEI/I6JII/IOTCKa LIOK

14 ||Pa3mHOXEHHE KIETKH U €€ 1 1 1 geTBepTH bubnunoreka [JOK
JKU3HEHHBIA LUK
JIlabopamopuas paboma Ne 2
"PaccmatpuBanue
MHKPOIIPENapaToB ¢
JEISAIIUMUCS KIICTKaMH
pacteHus"

15 ||O606menne u cuctemaruzamust || 1 1 geTBepTH Bubmmorexa [IOK
W3y4EeHHOT'O MaTepuaia

16 ||Opranusm — oTkpbITas xuBas || 1 1 geTBepTH Bubmmorexa [IOK
cucrema (Ouocucrema)

‘17 HHpI/IMI/ITI/IBHBIe OpTaHNU3MEI H 1 H “ ||2 4eTBEPTh “ HBI/I6JII/IOTeKa HOK

18 |[PacturenbHblii opranmsm u ero || 1 2 9eTBepPTh Bubmmoreka [IOK
0COOCHHOCTH

19 |[MHoroob6pa3ue pacTeHuil 1 ux 1 2 9eTBEepPThH Bubmmorexa [IOK
3HauYCHHUE B IPUPOJE

20 ||Opranu3smsbl DapcTBa rpHOOB U 1 2 4eTBEpPTh Bbubanoreka [JOK
JIMIIAHUKOB

21 ||’KMBOTHBIi OpraHu3M H €ro 1 2 4eTBEpPThH Bbubanoreka [JOK
0COOEHHOCTH

‘22 HPa3Hoo6pa3I/Ie JKUBOTHBIX H 1 H H ”2 4ETBEPTh ” HBI/I6J'II/IOTCKa HOK




Ne Tema ypoka KonngectBo gacos ” Jata nzyuenus DJeKTpOoHHBIE N(POBEIE
/o Beer|| Kowtp Tpakt P baxr o0pa3oBaTeNbHbIE PECYPCHI
0 || pabotel || paboThI

23 ||CpaBHeHue cBOWCTB opranmzmal|| 1 2 4eTBEPTH bubnmnoreka [JOK
YEeOBEKa U YKHMBOTHBIX

24 ||Pa3MHOKEHHUE KUBBIX 1 2 4eTBEPTH bubnnoreka [JOK
OpPTraHU3MOB

25 ||HnuBuayanpHOE pa3BUTHE 1 2 4eTBEpThH bubanorexa [JOK
OpraHU3MOB

26 ||OOpa3oBaHuUE MOJOBBIX KICTOK. || 1 2 YeTBEPTH bubmmoreka [TOK
Meiio3

27 ||U3y4yenue mexaHu3Ma 1 2 4eTBepTh bubaunorexa [JOK
HaCJIeJICTBEHHOCTH

28 ||OcHOBHBIEC 3aKOHOMEPHOCTH 1 2 4eTBepTh bubanorexa [JOK
HacJIeJOBaHHs IPU3HAKOB Y
OpraHU3MOB

29 |[3akoHOMEpHOCTH 1 1 2 4eTBEepTh Bubmuoreka [TOK
U3MEHYUBOCTH Jlabopamopuas
paboma Ne 3 "BrisiBieHne
HACJIEJICTBEHHBIX U
HEHACJIe/ICTBEHHBIX PU3HAKOB
y pacTeHHU pa3HbIX BUJIOB"

30 ||HenacnencrBenHast 1 1 2 4eTBepTh bubnuoreka LIOK
HU3MEHYUBOCTb/labopamopuas
paboma Ne 4"V3yuenne
M3MEHYUBOCTH y OPraHU3MOB"

31 HOCHOBLI CeJIeKIIMU OPraHU3MOB ‘ 1 H H ||2 YETBEPTh H ‘EI/I6JII/IOTCK3. LIOK

32 ||O6006wmenue u cucremaruzanus || 1 |1 2 4eTBepTh bubnunorexa [JOK
H3y4EeHHOT'O MaTepuaja

33 ||[IpencraBienus o 1 3 bubnunoreka [JOK
BO3HUKHOBEHHH >KU3HH Ha ICTBEPTD
3emJie B HICTOPUHU
€CTECTBO3HAHUS

34 ||CoBpeMeHHBIE TIPEICTABICHHS 1 3 bubnunoreka [JOK
0 BO3HUKHOBEHMH JKU3HH Ha "ICTBEPTD
3emie

35 ||3nauenue GoTocuHTE3a U 1 3 bubnuoreka [JOK
OHMOIIOTHYECKOr0 KPyroBOpOTa ICTBEPTH
BEILECTB B Pa3BUTHH KU3HH

36 ||Jrtambl pa3BUTHS )KU3HH HA 1 3 bubnunoreka [JOK
BemIie 4YETBEPTH

37 ||Wneu pa3Burtust opranudeckoro || 1 3 bubnunoreka [JOK
MHpa B OMOJIOTHH 1CTBEPTH

38 |[Uapnb3 [apsun 06 sBomormu || 1 3 bubmmoteka LIOK
OpPraHUYECKOr0 MHpa 1CTBEPTH

39 ||CoBpeMeHHbIC IPEICTABICHHS 1 3 bubnunoreka [JOK
00 3BOJNFOIINN OPTaHHYIECKOTO ICTBCPTH
MUpa

40 ||Bupg, ero kpurepun u 1 3 Bbubamnoreka [JOK
CTpYKTypa UCTBCPTh

41 ||TIpoueccel obpazoBanus BUAoB || 1 3 Bbubamnoreka [JOK

YeTBEPTh




Ne Tema ypoka KonngectBo gacos ” Jata nzyuenus DJeKTpOoHHBIE N(POBEIE
/o Beer|| Kowtp Tpakt P baxr o0pa3oBaTeNbHbIE PECYPCHI
0 || pabotel || paboThI
42 ||MaxposBoIIoLus Kak mporece 1 3 bubnmnoreka [JOK
TNIOSIBJICHUS HAJBUOBBIX I'PYIIIL 1CTBEPTH
OpraHUu3MOB
43 ||OcHOBHBIC HATIPABIICHUS 1 3 bubmmoreka [TOK
SBOJIOLNH YEeTBEPTh
44 |\TIpuMepbl SBONOIMOHHBIX 1 3 bubanorexa [JOK
peoOpa3oBaHuil JKUBBIX 1CTBEPTH
OpPTraHU3MOB
45 ||OcHOBHBIE 3aKOHOMEPHOCTH 1 3 bubanoreka [JOK
SBOJIOLUH YEeTBEPTh
46 ||[labopamopnas paboma Ne 1 3 bubmuoreka [IOK
5"TIpucmoco0IeHHOCTh ICTBEPTH
OpraHU3MOB K cpezie_ oouTanus"
47 |[UenoBek — MPEICTaBUTEIb 1 3 bubmuoreka [TOK
’KHBOTHOT'O MUpa YEeTBEPTh
48 ||3BOMIOIIMOHHOE 1 3 bubnuoreka [IOK
MIPOUCXOXK/ICHUE YETIOBEKA ICTBEPTh
49 ||3Tambl 3BOJIOIUH YETIOBEKA 1 3 bubmuoreka [IOK
YETBEPTH
50 |[UemoBeueckue pachl, UX 1 3 bubnuoreka [IOK
POACTBO U MPOUCXOXKIACHUE 1€TBEPTH
51 ||YenoBek Kak KUTEIb 1 3 bubarnoreka [JOK
Ouocdepsl 1 ero BIUSHUE HA 1CTBEPTD
MIpUpORY 3emin
52 ||O606menue u cucreMatn3anus || 1 3 bubanoreka [JOK
HM3Y4EeHHOTO MaTepuaja ICTBEPTH
53 ||YcnoBus xu3Hu Ha 3eMile. 1 4 bubamnoreka [JOK
4eTBEPTh
54 ||O6mue 3aKOHBI ICHCTBHU 1 4 bubarnoreka [JOK
(axTopoB cpenbl Ha ICTBEPTD
OpraHU3MBI
55 ||[IpucniocobieHHOCT 1 4 bubnunoreka [JOK
OpraHU3MOB K JEWCTBUIO 4CTBCPTh
(akTOpOB Cpeibl
56 ||JTabopaTopHas pabora Ne6 1 1 4 bubnuoreka [JOK
«OrmeHka KagecTBa ICTBEPTH
OKpPYXAaIOLIEN cpenp»
57 ||buornueckue cBs3u B mpupone || 1 4 bubanoreka [JOK
YeTBEPTh
58 ||[Tomymsiust kak hopma 1 4 Bubmmorexa [IOK
CYIIECTBOBAHMS BUIA 4CTBECPTh
59 ||®yHKIMOHUpPOBAHHE 1 4 Bubmmoreka [IOK
TIOITYJISIITAIA B TIPUPOJIE 1CTBEPTH
60 |[[IpupomHOE COOOIIECTBO- 1 4 Bubmmoreka [IOK
OroreoneHo3 ICTBCPTD
61 |/broreomneHo3sl, IKOCUCTEMBI U 1 4 Bubmmorexa [IOK
6HOC(1)epa YCTBEPTH
62 ||Pa3BuTHE U CMeHa 1 4 Bubmmorexa [IOK
O1OTeoneH030B ICTBEPTD




Ne Tema ypoka KonngectBo gacos ” Jata nzyuenus | DJeKTpOoHHBIE N(POBEIE
/o Beer|| Kowtp Tpakt P baxr o0pa3oBaTeNbHbIE PECYPCHI
0 || pabotel || paboThI

63 |[MHoroo0Opasue 1 4 Bubmoreka [IOK
OHoreoneH030B( IKOCHCTEM ) ICTBEPTH

64 ||OcHOBHEIC 3aKOHBI 1 4 Bubmoreka [TOK
YCTOMUYMBOCTH KUBOW IPUPOJIBI 1CTBEPTH

65 ||9xomoruueckue MpoodICMBI B 1 4 Bubmoreka [TOK
ouochepe. OxpaHa IPUPOIBI ICTBEPTH

66 ||O0oOmenue u cuctemaru3anus || 1 4 bubmoreka [TOK
HU3y4EHHOI0 MaTepuaia 1CTBEPTH

67 ||ATOroBEIil KOHTPOJIH 3HAHUI 2 4 Bbubmoreka [TOK
WJIU pe3€pB I IPOBEACHHUS ICTBEPTH
npooHoro OI'D mo 6uonoruu

68 ||1ITOroBbIi KOHTPOJIL 3HAHUI 1 4 bubmuoreka [TOK
WM pe3epB /ISl IPOBEACHHUS YETBEPTh
npooHoro OI'D mo 6uonoruu

OBUIEE KOJIMYECTBO YACOB || 68 1 6

I1O ITPOTPAMME

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

VYyeOuuk «buomnorus. 5 xmacey (B.B. Ilaceynwnxk . , 2023 1)
Yuebnuk «buomnorus. 6 xmace» (Ilaceanuk)

VYueonuk «buonorus. 8 knace» (A. I'. Iparomuiios, P. JI. Maiir) comepKUT CBEACHHS O CTPOCHUU U PYHKIIHIX
YenoBedeckoro opranusma. Ha nzyueHune aToro Kypca oTBOIUTCS 2 Yaca B HEJENIO.
VYueonuk «buonorus. 9 knace» (M. H. Ilonomapesa, O. A. Kopuunosa, H. M. UepHoga)

- PaGouas Terpans. 5, 6, 7, 8, 9 xmaccel. ABTopsl: B.B. ITaceunuk . (5 kmacc); Ilonomapera W.H., Kopamnosa O.A.,
Kyamenko B.C. (6 ximacc); B.B. Ilaceunwnk . (6 kmace mis 7 xinacca); Mam P. ., Hparommnos A.I'. (8 kmacc);
ITonomapesa M.H., ITanuna I'.H., Kopaunosa O.A. (9 xmacc).

JlonoTHUTe/ILHAS JIUTepaTypa AJ1s y4aluXxcs
AxumymikrH V.M. Mup XuBOTHBIX (0€CIIO3BOHOYHBIE M HICKOMIAeMBbIe JKUBOTHBIE). - M.: MbIcis, 2004 1. — 234 c.
AxumymikuH V.M. Mup KUBOTHBIX (MIIEKOITATAIOMIHE WK 3BepH).- M.: Mbicis, 2004 1. - 318 c.
AxnmymkuH .M. Mup KUBOTHBIX (HaCEKOMBIE, MTayKH, IOMAaITHIE KUBOTHBIE). - M.: Mpicib, 2004 r. — 213 c.
AxumymkuH V.M. HeBunumele autu npupogst. - M.: Meicib, 2005 r.-142 c.
. 3aHMMAaTeNnbHbIe MaTepralbl U (akThl MO 00IIel OMOJOrHH B BOMpocax M orBerax. 5-11 kmaccsel / aBT.-cocT. M.M.
Boz[HapyK, H.B. Kosbutuna. — Bonrorpaa: Yuutens, 2007.
6. Kpacnas kaura YnesHoBcko# obnactu / [log Hayu. pen. E.A. ApremseBoit, O.B. bopoguna, M.A. Koponskosa, H.C.
Paxoga. IlpaBuTenscTBO YIIBSIHOBCKOI 00MacTh. - Y IbsiHOBCK: M3maTenbecTBo « Aprutioky», 2008. 508 c.

agrwpdE

METOIANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

1. Mup3soes C.C. AKTHBH3aLMs [T03HABATENBHOIO HHTEepeca ydyamuxcs / buonorus B mkone, 2007. Ne6.

2. Crambepckas JI.B. Ypok Guonoruu maraer B KOMIBIOTEpHBIHN kiace // buonorus B mkone, 2006, Ne6.

3. Ucnonp3oBanme UKT npu pabore ¢ METOMYIECKUMU MaTepUaIaMy B TIOJITOTOBKE YpoKoB ouonoruu. [lepms, 2006.
5.Mam P /1., iparomusioB A.I'. buonorus. Yenosek. Meroy. mocodue. 8 kiacc. - M., Benrana-I'pad, 2011 r. — 288c.
6.bonpoBa H.®. buonorus. 8 xnacc. Yenosek u ero 310poBbe. MeToanyeckoe nocodue i yuurens. — Boponex: UIT
Jlakonermmua H.A., 2011. — 240 c.

7.Cononosa E.A. buonorus. TectoBeie 3aganus: 8 kiiacc: AugakTuy Matepuansl. — M.: Benrana-I'pad, 2014. — 128¢
8.bonnapyk M.M., Kosbutuna H.B. 3anumatenbHble MaTepuaibl U (akThl 10 aHATOMUHM U (DU3UOJIOTMHU UYENIOBEKA B
BOMpocax 1 oTBerax». 8-11 knaccel - Bonrorpan: Yuutens, 2007 r.



9. Innaktudeckue KapTouku. 6, 7 knaccel. ABTopbl: [lonomapesa W.H., Kopuunosa O.A., Kyumenxko B.C. (6 knacc);
ypxan JI.W. (7 xnacc).

10. TecroBsie 3amanus. 6, 7, 8, 9 xnaccel. Aprop: Conozosa E.A.

11. Meroauueckoe mocodue. 6, 7, 8, 9 knaccel. ABrophl: [Tonomapesa U.H., Kopaunosa O.A., Hukonaes W1.B. (5 knacc);
[Monomapesa U.H., Kopuuiosa O.A., Kyumenko B.C. (6 knacc); Cymaroxun C.B., Kyumenko B.C. (7 kiacc); Mam P. 1.,
Hparomunor A.T". (8 kiacc); [Tonomapesa U.H., Cumonoga JI.B., Kyumenko B.C. (9 knacc).

12. Meroaunueckoe nocodue «Opranusanus IPOSKTHON U HCCIIEI0BATEIBCKON JACATEIBHOCTH MIKOILHUKOBY + CD. 5-9
knaccel. ABTop: ['pomosa JLA.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru/) . «<Emunas komtekuus Lnpposbix O6pa3oBaTenbHbIX PecypcoB»

http://www.fcior.edu.ru/

www.bio.1september.ru — razera «buonorus»

WwWw.bio.nature.ru — HaygHsle HOBOCTH OHOJIOTHH

www.edios.ru — Dimoc — MeHTp AUCTAaHIIMOHHOTO 00pa30BaHUs

www.km.ru/education - yae6HbIe MaTepHraiisl U cioBapH Ha caiite « Kupumn u Meboauiin

http://video.edu-lib.net — yueOHbIe GrabMBI

bubnuoreka LIOK

9. buonorus. Pacrenus. bakrepuu. ['puOsbl. Jlumaitnuku. 6 xiaacc. OOpa3oBaTeIbHBIA KOMILICKC, (DJIEKTPOHHOE
yuebHoe uznanue), Gupma «1 Cy», Mznatenbckuii neHTp «BenTana-I"pady», 2007.

10. Buonorus. JKusotHbie. 7 kinacc. OOpa3oBaTe/bHbIN KOMIUIEKC, (JIEKTPOHHOE yueOHoe u3ganue), Gupma «1 Cy,
Wznatensckuii nentp «Bentana-I'pady, 2007.

11. Mporpammer + CD. 5-11 xmaccel. ABtopei: IlomomapeBa U.H., Kyumenko B.C., Kopuumnosa O.A. u np.

NG~ LNE
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