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ITosscHUTENBbHAA 3aNIHCKA

Hacrosimas normonHuTenbHast 00meodpazoBaTebpHast 00mepa3BHBaromas porpaMMa eCTeCTBEHHO-HAYYHOH HarpaBiieHHOCTH «brnonornaeckas
nmabopaTtopusi» pazpaboTaHa Ui OOydJaroOIMXCs B paMKax AEHCTBYIOIIEH HOPMATHBHO — IPaBOBOW 0a3bl, periIaMeHTHPYIOIIEH JesTeNbHOCTD
00pa30BaTEILHOTO YUPEHKICHHS:

1. ®enepanbusiii 3akoH 0129.12.2012 1.Ne 273-D3 «O6 Ob6pazoBanuu B Poccuiickoit®enepanum»

2. llpukaz Munucrepcrsa npocsenierns PO ot 27.07.2022 1. Ne629 «O06 yrBepxkaenuullopsaka opraHu3aiy ¥ OCYIIeCTBICHUS
00pa3oBaTeNbHON AEATEIBHOCTH TI0 JOTIOJTHUTENBHBIM 00111€00pa30BaTEIbHBIM MTPOTPAMMAaM)

3. Pacnopspxenne [IpaButensctBa PO ot 31.03.2022 Ne 678-p «O6 yrBepkaeHnr KOHIETIIINH Pa3BUTHS JOTIOTHUTEIBHOTO
oOpa3zoBanus jgereit 10 2023 roga»

4. TlocraHOBIEHHE TTIABHOTO TOCYIapPCTBEHHOTO caHUTapHOTO Bpava Poccum ot 28.09.2020CII 2.4.3648-20, CanurapHbie npaBuia [ 1aBHOTO
rOCyIapCTBEHHOTO caHuTapHoro Bpada Poccum ot 28.09.2020 No28 «O6 yrBepkenuu canutapHbix rnpasui CI1 2.4.3648-20 «CanutapHo-
SMHIEMHUOJIOTHYECKHE TPEOOBAaHUS K OpraHU3aIusIM BOCTIMTAaHHUS U 00ydeHust. OTIbIXa U 03I0POBIICHHSI IETEH M MOJIOIEKID

5. TIucemo Muno6puayku Poccun ot 18.11.2015 1. Ne 09.3242 «MeToaudeckre peKOMEH AN TI0 TPOCKTUPOBAHUIO JOTIOTHUTEIIbHBIX
001Iepa3BUBAOIINX POrpaMM(BKITIOUAsT PAa3HOYPOBHEBBIEC TPOTPAMMBI )»

6. IlocranoBnenne AnmuHuctpanuu Anraiickoro paitona Anrarickoro kpas ot 11.04.2019r. Ne 552 «O6 yrBepxaeauu [lomoxeHus o
epcOHU(UIMPOBAHHOM JOTIOTHUTEILHOM 00pa30BaHUM JCTeH B AJITaliCKOM paiioHe»

7.  YcraB MBOY «Aiickas COIL»

[Ipennaraemass mporpamma kpyxkka «buosiornyeckas nmabopatopusi» mpeaHazHadeHa Uid palboThl ¢ ydamumucs crapiieid crymenu (10
KJ1acc) 0011eo0pa3oBaTebHOM MIKOJBI, MPOSBISIONIMMY TOBBIIICHHBIM MHTEpEC K OMOJOTMYEeCKUM TUCIHMILIMHAM U BBIOPABIIMMU OHOJIOTHIO JUIS
C/1ay¥l BBIITYCKHOTO 3K3aMeHa.
CoBpemenHoe 00pa3oBaHHE MPEyCMaTPUBAET MOBBIIIEHHE OMOJIOTMYECKON IPaMOTHOCTH OJIpacTarolero nokoiaenus. Kaxplii yeaoBex
JOJIKEH ObITh OMOJIOTMYECKU TPaMOTHBIM, HE3aBHCHMO OT TOTO, KaKyl0 CHEIMAIbHOCTh OH BbIOEpET B JanbHelineM. JKU3Hb KaXI0ro HEpa3pbIBHO
cBs3aHa ¢ Ouonorueil. JIroOoi 4YeroBeK MOJDKEH 3HATh SJEMEHTapHbIE IpaBWia JUYHON TUTHEHBI, OE30MACHOCTH MOBEACHUS W OKa3aHUs MEepPBOM
JOBpayeOHOI TOMOIIM B SKCTPEHHBIX CUTYAIUSIX. 3I0pPOBBE YENOBEKA, €r0 Pa3BUTHE, KU3HD U 3I0POBbE OyayIUX JIeTeH, MHIla, KOTOPYIO MbI 1M,
BO3/yX, KOTOPBIM MBI JIBIIINM, Ta Cpea, B KOTOPOH MBI KHBEM, - BCE 3TO 00beKThl Onoioruu. Ho, HOMUMO 3TOro, 4enoBeK J0JDKEH 3HaTh UCTOPUIO
NpoUCXOoXKAeHus: Hamel 3emiu, LlapcTBa opranrueckoro Mupa u T.J1.
B nporpaMmy BKJIIOUEHBI OCHOBHBIE TE€MBI 3a Kypc OHMOJIOTMM, HauMHas C pacTeHUWM WU 3akaHuyuBas oOmel Ouonoruei. [Iporpamma
pa3paboTaHa ¢ yueTOM 3HaHUil, MOJYYEHHBIX ydaluMucs paHee. OHa CTaBUT 1I€JIbI0 TIOJTOTOBKY K BBINOJHEHUIO 3afanuit EI'D, a tak xe ¢popmupyet



BBICOKOPA3BHUTHIX JIOACH, CIIOCOOHBIX K AaKTHBHOW JIEATEIBHOCTH; PAa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEHW ydamuxcs; (QopMupoBaHue
COBPEMEHHOM KapTUHBI MUPA B UX MUPOBO33PECHUU

Kypc 6a3mpyercss Ha HSBOJIIOLMOHHOM TIOAXOJIE M CPABHHUTEIHHOM aHAM3€ OPraHM3MOB Ha DPAa3HBIX YPOBHSIX WX OpraHu3amu (OT
MOJICKYJISIPHO-KJIETOYHOTO JI0 OnochepHOro).

[Iporpamma Kpykka HarerneHa Ha (OPMHUPOBaHHE y OOYYAIOUIMXCS €CTECTBEHHO — HAy4YHOTO MHPOBO33PEHHUS, OIBOJIIOLHUOHHOTO
MBIIJICHUA TIpU

HU3YUCHUU JKUBOH IMpHUPOABI BO BCEX €€ IIPOABJICHUAX, SKOJOTHUECKOU KyJIbTYpPbI IIKOJIbHUKOB.

Hean: hopmupoBanue oOuieit OMOIOTNYECKO IPaMOTHOCTH U HAYYHOT'O MUPOBO33PEHUS YHAIIUXCS.

3agaun:

- TIOBTOPUTH OMOJIOTHYECKYIO TEPMUHOJIOTHUIO M IPAaBUJILHO €€ UCTIOJIhb30BaTh;

- CUCTEMATHU3HUPOBAThL MaTCpUuall 10 OCHOBHBIM pasjciiaM IIKOJILHOU IIporpaMmalI;

- pa3sBUBATb YMCHHUA HaAXOIHUTHb CXOACTBO M OTJIIMYMUA B CTPOCHHU M NPOHECCAX KHU3HCACATCIBHOCTH JKUBBIX CUCTEM Ha PA3HBIX YPOBHAX
OpraHu3aIlNy;

- pacHMpsATh KPYro3op 0 MHOrooOpa3uu U B3aUMOCBSI3SIX OpraHU3MOB B Ouocdepe;

- 3aKPEIUIATh YMEHUS U HAaBBIKU MPU PELICHUH OMOJIOTUYECKUX 3a/1a4 110 TeHETUKE U MOJIEKYJIIpHOM OHOoJIOTHH;

- pa3BUBaTh CAMOKOHTPOJIb U CAMOOIEHKY 3HAHUN C TIOMOIIbIO Pa3IMnYHbIX (POPM TECTUPOBAHUSI.

Oo0nbem 3ansaTui — 34 gaca, 1 yac B HEJCITIO

Cpox peanuzanun: 2024 — 2025 yyeOHbIii roa.

OcHOBHBIE METOILI 3AHATH:

UreHue NOMOJHUTENBHON JIUTEPATyphl, padoTa C TEKCTaMU, BBITMIOJIHEHUE TECTOBBIX PadOT, pelieHrne OMOJIOTHYECKUX 3a/1ay.

OcHoBHbIE ()OPMBI 3AHATHIA:

BuekiaccHas rpymnmnoBas M MHOUBUAYyallbHas: JeKuuu, Oecenpl, ucnosibzoBanue MKT, camoctosarenbubie padotel ¢ KMMawmu, npaktudeckue
paboTHI.

O:xnpaembie pe3yabTaThl.

Jluunocmmnule pe3yniomameol:

— BOCHHTAHHE POCCUNCKON Tpa’kJaHCKOW WISCHTHMYHOCTU: MATPUOTH3MA, JIIOOBU M yBaxkeHHs K OTeuecTBy, YyBCTBa TOPJOCTH 3a CBOIO
Ponuny, mpomnuioe u HacTosiliee MHOTOHAIIMOHAJIbHOTO Haponaa Poccuu; oco3HaHue CBOEW 3THUYECKOW MPUHAIIEKHOCTH, 3HAHWE UCTOPUH, S3bIKA,
KYJIbTYpbl CBOETO HapoJa, CBOEro Kpas, OCHOB KyIbTypHOTO Hacjenus HapoaoB Poccum u yenoBedecTBa,; YCBOGHHE TyMaHUCTHYECKHX,
JEMOKPAaTUYECKUX M TPAJUIIMOHHBIX IEHHOCTEH MHOTOHAI[MOHATBLHOTO POCCHIICKOTO OOIIECTBAa; BOCMUTAHHE YYBCTBA OTBETCTBEHHOCTH M JOJTa
nepen Ponunoit;



— ($opMHpPOBAHHE OTBETCTBEHHOTO OTHOIICHHS K YICHHIO, TOTOBHOCTU M CIIOCOOHOCTH 00YYaIONIUXCS K CAMOPA3BUTHIO U CaMOOOpa30BaHUIO
Ha OCHOBE MOTHUBAIIMU K OOYUEHUIO M MMO3HAHUIO, 0CO3HAHHOMY BHIOOPY M MOCTPOCHHUIO AallbHEHIIeH MHAUBHUIYaIbHOW TPACKTOPUHN 00pa30BaHUs HA
0a3e OpUSHTHPOBKHU B MUpE TIpodeccuii v mpodecCnoOHANTBHBIX TPEIMOYTEHUH, ¢ Y4ETOM YCTOHYHMBBIX I03HABATEILHBIX HHTEPECOB;

—  (dopMHpOBaHHE IEJIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M OOIIECTBEHHOW MPAKTHUKH,
YYHUTBIBAIOIIETO COIMATBHOE, KYIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOTOOOpa3ue COBPEMEHHOTO MHUPAa;

— ($opMHpOBAHHE OCO3HAHHOTO, YBOKHTEIHLHOTO M JOOPOKEIATEIILHOTO OTHOIICHUS K JAPYroMy YelIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO,
KYJIbType, S3bIKY, BEpe, TPaXIaHCKON MO3HUIINHU, K UCTOPHUH, KYJIBTYPE, PEIUTUH, TPAIULIUSIM, S3bIKaM, IEHHOCTSM Hapo 0B Poccun u Hapog0B MuUpa;
TOTOBHOCTH U CHOCOOHOCTH BECTH JHAJIOT C IPYIMMH JIIOJbMHU M JJOCTUTaTh B HEM B3aUMOIIOH UMaHUS;

— OCBOGHHE COILMAJIBHBIX HOPM, TIPABUJ MOBEJACHUS, POJied U (POpM COLMAILHOM KU3HHU B TPyMNIax W COOOIIECTBaX, BKIIOUas B3POCIbIE U
CoIMaILHBIE COOOIIECTBA;

— pa3BUTHE MOPAITHHOTO CO3HAHMUS W KOMIETEHTHOCTH B PEIICHHH MOPAJIbHBIX MPOOJIEM Ha OCHOBE JMYHOCTHOTO BBIOOpa, (hopMHpOBaHUE
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOTO TIOBEICHHS, OCOBHAHHOTO U OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHBIM MTOCTYIIKaM;

— (opMupoBaHNE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUHM M COTPYJIHMYECTBE CO CBEPCTHUKAMH, JETbMH CTapIIEro M MIIAIIIETO
BO3pacTa, B3POCIBIMH B TIpoIlecce OOpa3oBaTENBHOM, OOIIECTBEHHO-TIONE3HON, Y4eOHO-HCCIIEAOBATENHCKON, TBOPUYECKOW W JPYTHMX BHJIOB
NesITeNIbHOCTH;

— OCO3HAHME 3HAUEHHUS CEMbU B KU3HU 4YeJOBEKa M OOLIeCTBa, NMPUHSATUE LIEHHOCTH CEMEWHOM KH3HH, YBAXKUTEIbHOE U 3a00TIMBOE
OTHOIIIEHHE K 4YJIEHaM CBOEH CeMbH; OCO3HaHHE 3HAU€HUS CEMbU B JKM3HHM UeJOBEeKa M OOIIECTBa, NMPUHATHE LIEHHOCTH CEMEWHOM >KU3HU,
YBaXXHUTEIbHOE U 3a00TIMBOE OTHOLIEHHUE K YJI€HAaM CBOEH CeMbH;

—  Pa3BUTHE CTETUYECKOI0 CO3HAHUS Yepe3 OCBOCHUE XYy10°KECTBEHHOTO Hacleusi Hapo1oB Poccuu u Mupa, TBOPUECKOH 1eATEIbHOCTH
ACTETUYECKOTO XapaKTepa.

Memanpeomemmnuwie pe3yibmamoi:

— YMEHHE CaMOCTOSITEIbHO OMNpENeNsITh LI CBOEro oOy4deHHs, CTaBUTh U (GOpMYyIHpOBaTh s ceOs HOBbIe 3afaun B yu€be u
M03HABATEIbHOMN JEATEIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI CBOECH MO3HABATENLHOM JEATEIHLHOCTH;

— YMEHHE CaMOCTOSATEIbHO IUIAHUPOBATh IYTU JOCTIKEHUS IIeNiel, B TOM 4HCJe albTepHATHBHBIC, OCO3HAHHO BBIOMpaTh HauboJee
s¢dekTUBHBIE CIOCOOBI pelIeHHs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

— YMEHHE COOTHOCUTh CBOM JACWUCTBUS C IUIAHUPYEMBIMH pE3yJlbTaTaMH, OCYHIECTBJISATh KOHTPOJIb CBOEHM JAEATEIbHOCTH B Mpoliecce
JOCTHKEHHS pe3yabTaTa, ONMpEeAeNsTh CIOCOOBI JEHCTBUI B paMKax MPEATOKEHHBIX YCIOBUN M TpeOOBaHMIA, KOPPEKTHPOBATh CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOUIEHCS CUTYyaINEH;

— yYMEHHE OIICHUBATh MPaBUIBHOCTH BBIMIOJHEHUS Y4eOHOU 3ajaui, COOCTBEHHBIE BOBMOKHOCTH €€ PEIIeHUS;



— BJAQJICHUE OCHOBAaMHU CAMOKOHTPOJS, CAaMOOIICHKH, TPUHSATHS PEHICHHA W OCYIIECTBICHHS OCO3HAaHHOTO BBIOOpa B y4eOHOH U
IMO03HABATEILHOMN JIESITEIHFHOCTH,

— YMCGHHUE ONPEICNIATh TOHATHS, CO37aBaTh OOOOINCHUS, YCTAaHABIMBATh AHAJIOTHH, KIACCH(PHUIIMPOBATH, CAMOCTOSTEIHFHO BEIOHpATH
OCHOBAHUS W KPUTEPHH IS KIACCH(PHUKAIIUHU, YCTAaHABIMBATH MPUINHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE PACCYKICHHUE, YMO3AKIIOUCHHE
(MHOYKTUBHOE, IETYKTUBHOE U 110 AaHAJIOTUH) U JIeJaTh BEIBObL;

— YMEHHE CO3/aBaTh, IPUMEHATH U IPEOOPA30BBIBATH 3HAKH W CUMBOJIBI, MOJICIIH M CXEMBI JIJISl PEIICHUS YIeOHBIX U TIO3HABATEIHLHBIX 3a71a4;

— yMEHHE OpPraHWU30BBIBATH Y4E€OHOE COTPYJAHHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTEJIEM U CBEPCTHUKAMHM; pab0TaTh WHIUBHUIYAILHO
W B TPyIINE HAXOJUTh OOIIee pelieHrue U paspenarh KOH(GIMKTHI Ha OCHOBE COIVIACOBAHMS TMO3MIMN U yd€Ta HHTEPECOB; (OPMYIHUPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

— YMEHHUE OCO3HAHHO HCIIOJIb30BaTh PEUYEBBIEC CPEICTBA B COOTBETCTBHUHM C 3a/1au€ii KOMMYHHUKAIIMU JJIS BBIPAKEHUSI CBOMX YYBCTB, MBICIIEH U
MOTPEOHOCTEH, TUTAHUPOBAHMSI M PETYISIITUN CBOCH JCSITEIIBHOCTH; BIQJICHUE YCTHOM M MUChbMEHHOU pPeYbli0, MOHOJIOTHYECKON KOHTEKCTHON PEUbIo.

Ilpeomemmnoie pe3yromameol 00y4eHuA.

— YCBOEHHE CHCTEMbl HAyYHBIX 3HAHUW O JKUBOM TPHUPOJEC M 3aKOHOMEPHOCTSAX €€ pas3BuUTHA, Ui (OPMUPOBAHHS COBPEMEHHBIX
MPEJICTaBICHUN O €CTECTBEHHOHAYYHON KapTUHE MUPA;

— ¢dopMHUpOBaHHE CHUCTEMATH3UPOBAHHBIX MPEACTABICHUN O OHUOJOrMYECKUX OO0BEKTax, Mpolleccax, SBICHUSNX, 3aKOHOMEPHOCTSIX, 00
OCHOBHBIX OMOJIOTHYECKHX TEOPHUAX, 00 IKOCUCTEMHOM OpraHu3aluy KU3HU, O B3aUMOCBS3H )KMBOTO U HEKHUBOTO B OMocdepe, 0 HACIeICTBEHHOCTH U
W3MEHYUBOCTH;

— OBJaJICHUE MOHITHWHBIM aImnaparoM OHOJIOTHHU; NMPUOOPETEHHE OMBITa HCIOJIb30BaHUS METOJIOB OMOJIOTHUYECKOW HAyKh M IMPOBEICHUs
OMOJIOTMYECKUX SKCIIEPUMEHTOB JIJISl U3yUCHHsI )KUBBIX OPraHU3MOB U YeJIOBEKa, MPOBEICH Hsl SKOJIOTHMUYECKOr0 MOHUTOPUHTA B OKpYXKaIoUIei cpeae;

— (dopMHUpOBaHHE OCHOB JKOJIOTMUECKOM IPaMOTHOCTHU: CIIOCOOHOCTH OLICHUBATh MOCIEICTBUS ACITEILHOCTU YeJOBEKa B MPUPO/JIE, BIUSIHUE
(hakTOpOB pHUCKa HA 3/I0POBbE YETIOBEKA;

— yYMEHHE BbIOMpaTh II€JIEBbIC M CMBICIIOBBIE YCTAHOBKHM B CBOMX JIGHCTBUSAX M IMOCTYNKax MO OTHOUICHUIO K *UBOW MPHUPOIE, 30POBBIO
CBOEMY U OKpPYKAIOIIHX;

— OCO3HaHHE HEOOXOAMMOCTH JACUCTBUI MO COXPAHEHUIO OMOPa3HOOOPA3Us U MPUPOIHBIX MECTOOOUTAHU, BUJIOB PACTEHU U )KUBOTHBIX;

— oObsicHEeHHE poyk OHOJIOTUU B MPAKTHUYECKON MAEATEIbHOCTH IIOJEH, MecTa W pOJHM ueloBeKa B MPUPOJE, POACTBA OOIIHOCTU
MIPOUCXOXKACHUS U 3BOJIIOLIMY PACTEHUN U KUBOTHBIX;

— OBJAJIeHUE METOJaMH OWOJIOTMYECKON HayKd; HaONIoIeHHe U ONHCAaHHE OHOJIOTUYECKMX OOBEKTOB U IMPOILIECCOB; MOCTAHOBKA
OMOJIOTHYECKUX IKCTIEPUMEHTOB U 00BSICHEHHE UX PE3YIbTATOB;



— (QopmupoBaHuE TPEACTABICHUN O 3HAYCHUHM OHMOJOTMYECKMX HAYK B PEIICHUH JIOKAIBHBIX M TIO00AJBHBIX 3KOJOTMYECKHX MpOOIIeM,
HEOO0XOIMMOCTH PAIMOHAILHOTO TPUPOIONOIB30BaHUS, 3aLIUTHI 3I0POBbS JIIOJICH B YCIOBUSAX OBICTPOTO M3MEHEHHs IKOJOIMYECKOTO KadyecTBa
OKpYKaroLEen Cpeibl;

— OCBOEHHME IPUEMOB OKA3aHUs IEPBOM ITOMOIIH, PALIMOHAIBHON OPraHU3aluy TPYa M OTIbIXa BBIPALIMBAHUA U PA3MHOXKEHHUS KYJIbTYPHBIX
pacTeHU U JOMAIIHUX KUBOTHBIX, YX0/1a 34 HUMHU.

Kpurepuu 3¢ppekTuBHOCTH:

1. ITonoxuTenpHas IMHAMHKA YMCICHHOCTH yJalluXxcsl KpyKKa.

2. TloBbllIeHUE UHTEpECA K PEAMETY.

3. Yyactue B 0JIMMINA/AAX, BHEKIACCHBIX MEPOIPUATHUIIX €CTECTBEHHOHAYYHOTO LIHKJIA.

4. Boicokuit pesynbrat o EI'3.



COJIEP)KAHHUE JOMOJHUTEJIbHOMN OBIEOBPA3OBATEJBLHON OBIIEPA3BUBAIOIIEN ITPOT'PAMMBI

BBenenne -1uac

buomornss kak Hayka. Mecto OMOJIOTHM B CHCTeME HayK. 3HaueHHE OWOJIOTMH Ui TOHMMaHMsA HaydyHOW KapTUHBI MHpa. CBs3b
OMOJIOTUYECKUX JUCHUIUIUH C APYrUMH HayKaMH (XUMHEH, (U3MKOH, MaTreMaTukoi, reorpadueit, acrpoHomMueil u ap.). OOBEKT H3ydCHHS
Oonosoruu — x)uBas npupoaa. OTINIUTENFHBIC TPU3HAKH KUBOW MPUPOIBI: YPOBHEBASI OpraHn3anus U 3Boonus. OCHOBHBIE YPOBHH OpraHU3aLUN
KUBOU MpHUpOIbl. Posib OMONOTHYECKUX TEOpHu, uaeH, rurnore3 B (GOpMUPOBAHHH COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MUpPa. MeTombl
TTO3HAHUS KHUBOU MPUPOIBI

Tema |. Kiierka u opranusm kKak 0uoJiornyeckue cucreMsl — 9 yacoB

[Ipenmer, 3amaun M METOJAbI MCCIEAOBAaHUS COBPEMEHHOM LMTONOTMM. 3HAUEHUE I[UTOJOTMYECKUX MCCIENOBAaHUN Ui JIPYTHX
OMOJIOTMYECKUX HayK, MEIUIMHBI, CEIbCKOTO XO3sHcTBa. McTopusi OTKpBITUS M U3ydeHUs KIeTKH. OCHOBHBIE MOJIOXKEHHUS KIETOYHON TEOPHH.
3HaueHue KJIETOYHOM Teopuu ajis pa3BuThs Ouonoruu. Kierka kak equHHUIA pa3BUTHA, CTPYKTYpHas U (YHKIMOHAJbHas €JUHHIIA >KUBOTO.
XuMu4eckuil cocTaB KIeTKU. Boma M Jpyrue HeopraHmdeckue BEIIeCTBa, MX POJIb B JKU3HEAEATEIbHOCTH KiIeTKU. OpraHuyeckue BeUIecTBa:
YII€BOAbI, O€NKH, JUMHIbI, HyKIeHHOBble KHUCHOThI, AT®, ux crpoeHue u poib B KieTke. DEepMEHTHI, UX POJb B PETYISIHMHU MPOIECCOB
KHU3HEJESTEIbHOCTH.

Hosinepubie u saepHble KIeTKH. CTpoeHHe MPOKapUOTUUECKON KIEeTKU. CTpoeHue HYyKapuOTHUYECKOW KIIETKH. OCHOBHBIE KOMIIOHEHTHI
kietku. Ctpoenne meMOpad. Ctpoenue u pyHKIuM sapa. XUMHUYECKUH COCTaB U CTPOCHHE XpoMocoM. [{uToruiasma u OCHOBHBIE OpraHouibl. X
¢dbyakuu B kiaeTke. OCOOCHHOCTH CTPOCHHS KIETOK OaKTepuid, rprOOB, )KUBOTHBIX U pacTeHuil. Bupyce u 6akrepuodaru. Bupyc CIT1/Ia.

Ctpoenune 3yKapuoTH4YeCKOH KiIeTKHu. OCHOBHbIE KOMIOHEHTHI KieTku. CtpoeHue meMOpad. Ctpoenue u ¢dyHkiuu sapa. CTpoeHHe U
¢dbyaknun xpomocoM. JIHK — Hocutenb HacneacTBeHHOM nHpopManuu. [{uTtomiazmMa u 0CHOBHBIE OpraHOUABI, UX (PYHKIIMH B KIIETKE.

[IpoBenenne OWOJIOTMYECKUX HCCIENOBAaHUM: HaAOMIOJEHHE  KIETOK pacTeHHd U SKUBOTHBIX IO MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax U UX ONUCAaHUE; CPABHEHHE CTPOEHUS KJIETOK PACTEHHUM M >KMBOTHBIX; IIPUTOTOBJIICHHE M OMHCAHUE MUKPOIPENApaToOB KIETOK
pactenuii. OcoOEHHOCTU CTPOEHUS KIETOK OaKTepHii, IpuOOB, ’KUBOTHBIX U PACTEHUI

Hcropus otkpeiTUs BUpYycoB. Bupychl u 6akrepuodaru. Bupyc CITH/]a.

OOMeH BemiecTB M IpeBpalleHHss SHeprud B KieTke. Karanutuueckuit xapakrep peakuuii oOmena BemiectB. Ilnactuueckuit u
SHEepreTHYeCKuil 0OMeH.

CriocoObl TMOJIy4eHUs OPraHHYECKUX BellecTB: aBTOTPodbl U rerepoTpodsl. doTocuntes, ero ¢aspl, KOCMHUYECKas poiib B Ouocdepe.
XeMOCHHTe3 U ero 3HaueHue B Ouocdepe.

MHuoroo0pa3ue OpraHu3MOB C reTepOTPOGHBIM TUIIOM MUTAHUS, UX POJIb B MPUPOJIE.

Jlenenue KIETKM — OCHOBAa pOCTa, Pa3BUTUSA U pa3MHOXKEHHS opranu3moB. [lonoBoe u Oecronoe pasmHoxkeHHEe. CHOCOOHOCTH K
pereHepanyy y pa3HbIX OpraHu3MoOB.

CamoBocnpousBeieHue — BceoOliee CBOMCTBO KUBOro. POpMbI pa3MHOXKEHUSI OpraHu3MoB. becnosioe pasMHOXKEHUE M €ro TUMBl. MUTO3
KaKk OCHOBa 0€CIOJOro pa3MHOXKEHHsI U POCTa MHOTOKJIETOUHBIX OpPraHU3MOB, ero (a3bl U Ouosiorndyeckoe 3HayeHue. IlonoBoe pa3MHOKEHHE.
Meiio3, ero OMOJIOrHYECKOE 3HAUECHHE



PazButue nonossix kinetok. Criepmarorene3. OBoreHes.

OmnooTBOpenue, ero 3HaueHne. OcoOEHHOCTH OIUIOOTBOPEHHUS Y IIBETKOBBIX pacTeHUN. bruojorudeckoe 3HaYe€HUE OILIOA0TBOPEHHSL.

NunuBuayanbHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3).

Tema |1. MHoroo0pa3ue xkuBbIx opranusmMoB — 11 yacos

bakTepuu, ux posb B Ipupojie U XKU3HU denoBeka. CTpoeHHe U KU3HENEITeNbHOCTh OakTepuil. PasmHokeHue Oaxtepuil. PaznooOpasue
OakTepuid, NX pacCIpOCTPAHEHUE B IIPHPO/IE.

I'pu6b1. O0mas xapakTepucTuka rpudoB, NX CTPOCHUE M KU3HEACATEILHOCTD. J{poXoKku, miecHeBble rpudbl. I'pudsi-iapasutsl. Llnsnoynsie
rpudsl. Creno0HbIE U A0BUTHIE TpUOBL. [Ipodunaktuka oTpaBiaenus rpudamu. Posbs rpuboB B IpUpo/ie U )KU3HU YeTTOBEKa.

JInmaliHUKH, UX CTpOEHUE, pa3HooOpasue, cpesia OOMTaHusl. 3HAUE€HHE B IPUPOJIE U KU3HU YEJIOBEKa.

Pacrenns. boranuka — Hayka o pacTteHusx. Metonbl nu3ydeHus: pacrenuid. OOmas xapakTepucTHKa pacTUTEILHOTO apcTBa. MHorooOpasue
pacTeHuii, ux cBs3b co cpeoit oouranus. Ponb B 6nocdepe. Oxpana pacrennil. OCHOBHBIE TPYIIIBI PACTEHUH.

Hapcto XKuBoTHble. OTINUNUTEIbHBIE OCOOCHHOCTH IapCTBA UBOTHBIX, MHOIOOOpasue, KiacCu(UKaIus, 3HaUeHUe B IPUPOJIE U KUZHU
YeloBeKa.

YenoBek, kKak 0 OuOcCOLMaIbHOE CYIIECTBO, €r0 CTAHOBJEHHE B IpOLlEcCEe aHTPOMNoreHe3a M (POPMHUPOBAHUE COLUAIBHON Cpeipl.
Omnpenenenre CUCTEMAaTUYECKOTO MOJI0KEHHS YeJI0BeKa B psATY )KMBBIX CYIIECTB, €0 T€HETUYECKas CBSA3b C )KMUBOTHBIMU MPEIKAMH.

CrpoeHre U QyHKINU TKaHEH, OpraHoB U CHCTEM OpraHoB yeloBeka. BHyTpeHHss cpena opranusma. ['omeocta3. CtpoeHue u GyHKIHUH
XKene3 BHyTpeHHer cekpenuu. ['opmonsl. [Ipodunakrrka 3a001eBaHniA, CBI3aHHBIX C HUMH.

Tema I11. HacnencrBeHHocTh M m13MeHUMBOCTD. Cesiekuus — 4 yaca

Hcropust pa3BuTHA TEHETHMKHA. 3aKOHOMEPHOCTH HACJICIOBaHWS TPHU3HAKOB, BBIABICHHBIC [. Menaenem. ['mOpumosorudeckuii MeTo
U3y4YeHHs] HacleACTBEHHOCTH. MOHOrMOpHIHOE CKpeluMBaHHE. 3aKkOH JOMHHUPOBaHMs. 3akoH pacuienseHusa. [lonHoe u  HemosiHOE
JOMUHHPOBAHHE. 3aKOH YHMCTOTBI I'aMeT M €ro IMTOJIOTMYEeCKOe OOOCHOBaHME. MHOKECTBEHHbIE ajliesid. AHaIM3MPYIOIIEe CKpELIUBaHME.
JuruOpusiHoe M MOJUTMOPUAHOE CKpEIlMBaHUE. 3aKOH HE3aBUCUMOIro KOMOumHHpoBaHusA. DeHoTun M reHoTull. llurosnornyeckue OCHOBBI
TeHETUYECKUX 3aKOHOB HacieloBaHMA. ['eHeTHueckoe ompezeneHue moJa. ['eHeTmdeckas CTPyKTypa IOJIOBBIX XpomocoM. I'omoramerHslii U
rereporaMeTHslil noJy. HacnenoBaHue npusHakoB, CLEIUIEHHBIX C HOJOM. XpPOMOCOMHAsi T€OpPHsl HACIEICTBEHHOCTH. ['pyIIIbl CLENJIEHHs T'€HOB.
CuenniénHoe HacnenoBaHue pu3HakoB. 3akoH T. Moprana. [losiHoe 1 HenoJHOE cuernsieHne reHoB. ['eneTnueckue kapTel XpoMocoM. I'eHoTun Kak
LIEJIOCTHAsE CUCTeMa. XPOMOCOMHas (siiepHas) M LMTOIJIa3MaTU4yecKas HacleICTBEHHOCTb. B3aummonelcTBue aieNbHBIX (JIOMUHUPOBAHHE,
HEMOJHOE JOMHHUPOBAaHHE, KOJOMHUHUPOBAHUE U CBEPXJIOMUHHPOBAHUE) U HEAJUIENbHBIX (KOMIUIEMEHTAPHOCTh, IUCTA3 U MOJUMEpHs) FCHOB B
omnpeneneHuu npusHakos. [Tnelorponus.

OcHoBHBIE (OpMBI U3MEHUMBOCTU. ['eHOTHNMYEcCKas HW3MEHYMBOCTb. MyTtauuu. ['eHHble, XpOMOCOMHBIE M T'€HOMHBIE MYyTallUH.
Comarnyeckue U reHepatuBHble MyTauuu. IlomyneranpHble W jeTanpHble MyTauuu. IlpuumHBl M 9acToTa MyTalMi, MyTareHHble (DaKTOPBI
OBOMIOLMOHHAs posib MyTanuil. KomOuHaTHBHAs HM3MEHUYMBOCTh. BO3HMKHOBEHHE pa3lMYHbIX KOMOMHALMH T€HOB M HMX pOJIb B CO3/aHUU
TeHETUYECKOTO Pa3HOoO00pa3us B Mpejenax BUAA. DBOIIONMOHHOE 3HAYeHHE KOMOMHATMBHOM W3MEHUMBOCTU. 3aKOH TOMOJIOTMUECKHX DPsJIOB B
HacJIe/ICTBEHHOW M3MEHYMBOCTH. (DEeHOTHNUYECKas, WIM MOAM(DUKALMOHHAs, M3MEHUMBOCTh. Poib yCIOBUI BHENIHEHl cpeabl B pa3BUTHU U
MPOSIBJICHNUU MPU3HAKOB U CBOWCTB. CTaTUCTUYECKHE 3aKOHOMEPHOCTH MOIU(PHUKAIIMOHHON U3MEHYMBOCTH. YIIPAaBICHUE JOMUHUPOBAHUEM.



aZadyud M MeTonbl cenekuuu. ['eHeTrKa Kak HaydHas OCHOBA CEJIEKUMH OpraHu3MoB. Mcxonauelii Marepuan i cenekuuu. Yuenue H. .
BaBuioBa o 1ieHTpax nmpoUCXOXKACHUS KyIbTypHbIX pactenuil. Ilopoaa, copt, mramm. CeneKiusi paCTeHU U KUBOTHBIX. ICKyCCTBEHHBIH 0TOOD B
cenekiuu. ['mbpuauzanus Kak MeToa B cenekuuu. Tumbl ckpemuBaHuil. [lonummonanss B cenekuuu pacteHuid. JlOCTHKEHUST COBPEMEHHOU
ceJIeKIMU. MUKpOOpraHus3Mbl, TpUObI, TNPOKAPUOTHl KAaK OOBEKThl OHoTexHojoruu. Celekuus MHKPOOPraHU3MOB, €€ 3HauyeHWe s
MUKPOOHOJIOTHYECKON MPOMBIIUICHHOCTH. MHUKPOOHOJIOTHYECKOE MPOU3BOICTBO MUIIEBHIX MPOIYKTOB, BATAMHHOB, (PEPMEHTOB, JEKAPCTB U T. JI.
[TpoOGnembl ¥ TepCIeKTUBBI OMOTEXHOJIOTHU. | €HHAsI M KIIeTOYHAsI MHKECHEPHs, €€ TOCTIKEHUS U IEePCIIEKTHUBEI.

Tema V. JBosouus oprannvyeckoro Mupa — 4 gaca

Buna. Kpurepuu Buma. BugooOpazosanue. I[lonstue mukpossomtonun. [lomymnsiuonHas crpykrypa Buaa. llomynsmus kak siemMeHTapHas
9BOJIIOLIMOHHAS €IUHUIA. J[BHKYIIHE CHUIIBI DBOJIFOLIMM U X XapakTepucTruka. @akTopsl HBOIFOIUH.

[Tonste o wmaxposBosmonu. COOTHOIIEHWE MHKPO- W MakposBoyiouuu. MakposBomouuss u ¢uioreHe3. [naBHble HampaBiIeHHS
Makpo3BoJtolMU. COBpEMEHHOE COCTOSIHUE 53BOJIOLMUOHHON Teopuu. MeTo/I0J0THYecKOoe 3HAYeHHE HBOJIIOLMOHHONW TEOpUU. 3HAdyeHHE
9BOJIIOLIMOHHOM TEOPUU B NMIPAKTUYECKON NEATEIBHOCTH YEIOBEKA.

B3rmsiapl, runoTe3sl U TEOPUM O MPOUCXOXKIACHUM KM3HM. OpraHnMdecKuil MHp Kak pe3yapTar sBosronuu. Kparkas ucropus pa3BuTHS
opranuueckoro mupa. OcHoBHbIE apoMOp(o3bl B 3BOJIOLNUU OpraHMdeckoro mupa. OCHOBHBIE HaNpaBlIE€HHUS SBOJIOIMM PA3JIUYHBIX TPYII
pacTeHUH U KUBOTHBIX.

MecTo demoBeKa B CHCTEME OpPraHMYECKOro mwupa. JlokasaTenbcTBa NPOUCXOXKIAEHUS 4YEJIOBEKa OT JKMUBOTHBIX. JIBMOKYIIME CHIIBI
aHTponoreHe3a. buosnorudeckue u comuanbHble (akTopbl aHTponoreHeza. OCHOBHBIE ATambl 3BOJIIOLMU 4YeloBeka. [IpapoanHa denoBeuecTBa.
Paccenenne demoBeka um pacooOpazoBanue. [lomymsmmonHas cTpykTypa Buga Homo sapiens. AmanTuBHBIE THITBI 4YelOBeKa. Pa3Butue
MaTepUaJbHOM U JIyXOBHOM KyJIbTYpbl, NpeoOpa3oBaHue Npuponbl. DakTOphl SBOJIIOLMK COBPEMEHHOTO 4YelloBeKa. BiusHue IesTenbHOCTH
YyeyoBeka Ha onocdepy.

Tema V. OcHoBbI 3K010rHH — 3 yaca

buoTtnueckue, abMOTUYECKHE U aHTPOMIOTEHHBIE (DAKTOPBI, X XapaKTEPUCTUKA U B3aUMOCBS3b.

EcTtecTBeHHbBIEC U MCKYCCTBEHHbIE OUOIIEHO3bI (BOJAOEM, JYI, CTelb, TYHJApPA, JIEC, HACEICHHbIN MyHKT). PaKTOphl Cpelibl U UX BIUSHHUE Ha
6uoneHo3. [lepBuyHbie U BTOPUYHBIE CYKI[ECCUU.

Lenu nutanus, MOTOK SHEPTUU.

buocdepa, € BO3HUKHOBEHHE M OCHOBHBIE ATAIlbl 3BONIONHMUA. DYHKIIUHM KHBOTO BElIECTBA. BHOTCOXMMHUYECKHI KPYrOBOPOT BEIECTB U
SHEPreTUIECKUE MPoIecchl B dbuocdepe.

Yuenue B. U. Bepnaackoro o 6unochepe. Mecto u ponb yenoBeka B 6nocdepe.

VII. IloBTOpeHNe U 3aKpenjieHHe MaTepuajia — 2 yaca

CamocrosarensHas pabota ¢ KMMMamu. XapaktepucTuka CTpYKTYphl U COAEp)KaHUS dK3aMEHAIIMOHHOW paboTel. Pacnipenenenue 3aganuii
9K3aMEHAIMOHHOW paboThI IO COAEPIKAHUIO, TIPOBEPSIEMBIM YMEHHUSIM U BHUJIaM JesITeNbHOCTU. Pacnipenenenue 3a1anuil SK3aMeHAIIMOHHOW paOOThI
M0 YPOBHIO CJOXHOCTH Bpemsi BbImonHEHUS paboThl. BreimomHeHwe neMOHCTpalMOHHBIX BapuaHToB [MMA. Pa3bop THUNMYHBIX ONIMOOK.
PexoMeH a1y rno BBIMOJIHEHUIO.



YYEBHO-TEMATHUYECKHWH IUIAH

No Ha3panue Tembl KoaunuyecrBo 4yacos
n/n Teopus IIpakTuka
1. | Beenenue 1
2. | Knerka u opranusm Kak OMOJIOrMYECKHE CUCTEMBI 9 2
3. | MHoroo6pasue >kMBbIX OPraHU3MOB. 11 2
4. | HacnencTtBeHHOCTh M MI3MEHYUBOCTh. CeneKkius. 4
5. | DBOJIOLHS OPTraHUYECKOTO MHPA. 4
6. | OcHoBsl 3k0siorHU. brocdepa. 3
7. | IloBTOpEeHHE U 3aKpeIUICHHE 2
Hroro 34 4




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema ypoka KosunyecTBo yacos B Tom 4ucie: HUcnoab3oBanue
n/n NpaKTHYecKue, odopynoBanus «Touku
J1abopaTopHble, pocTtay
TBOpYeCKHEe padoThl
Beengenne — 1 yac
1. | buonorus - Hayka 0 )KMBOM IpUpojie. 3aJauu U 1 DNeKTPOHHbIE TaOJINLIBI U
METO/1b1 OMOJIOTHH. TJIaKaThl
Tema 1. KileTka u opranusm Kak 0M0J10rH4ecKHe CHCTEMbI — 9 4acoB
2. | Huromnorusi-Hayka o xierke. Kiierounsie popmbl 1 DNEeKTPOHHBIE TaOJINLIBI U
*KU3HUA. DykapuoThl. [Ipokapuotsl. Heknerounsie TUTAKATBI
(GOpMBI JKHU3HM.
3. | Crpoenue u (yHKIIHH SYKAPHOTUICCKUX KICTOK. 1 1 [udpoBoii MUKpOCKOTT U
MUKpONpenaparbl
4. | OOMeH BelIecTB U YHEPTUH - OCHOBHOE CBOHCTBO 1 OneKTPOHHbIE TaOJIULIBI U
*U3HU. buocunres Genka. TJTaKaThl
5. | Tunsl nuTaHus opranu3MoB (ki1eTok). dotorpodsr. 1 DOneKTPOHHbIE TaOIULIbI U
PoTOCHHTES. TIJIAKAThI
6. | 'ereporpodsl. DHepreTHUecKkuii 0OMEH. 1 DNeKTPOHHbIE TaOIULIBI U
TJTaKaThl
7. | AMuTO03, MUTO3, Meli03. PasmMHOXkeHue 1 1 [{udpoBoii MUKPOCKOIT U
OJIHOKJIETOYHBIX W MHOTOKJIETOUHBIX. MUKpOTMpenaparThl
8. | N'amerorenes. OBorenes. CrepMaroreHes. 1 DJEeKTPOHHBIE TaOIUIIBI U
TJTaKaThl
9. | O6pa3zoBaHue ramMeT U OIJIOJJOTBOPEHHE Y 1 DJeKTPOHHBIEC TaOIUIIBI U
I[BETKOBBIX PACTEHUH. TJTaKaThl
10. | UnauBuayansHOE pa3BUTHE OPTaHU3MOB. 1 DJEeKTPOHHBIEC TAOIUIIBI U
TJTaKaThl
Tema 2. MHoroo6pasue »kuBbIx opranu3mon — 11 yacos
11. | HapctBo baktepun. CtpoeHue, MHOrooOpasue, 1 1 [TudpoBoii MUKpOCKOT U
ITPOLIECCHI JKUZHEIESTEIBHOCTH, POJIb B IPUPOJE. MHUKpOIpenaparsbl
12. | HapctBo I'pubsl. Ctpoenue, MHOrOOOpasue, 1 1 [TudpoBoii MUKPOCKOT U
ITPOLIECCHI JKUZHEIAESTEIBHOCTH, POJIb B IPUPOJE. MHUKpOIpenaparsbl




13. | LlapctBo Pactenns. OcoOeHHOCTH CTPOCHUS U 1 DNEKTPOHHBIEC TAOIUIIBI 1
MHOTOO0Opa3ue. OTHOKICTOYHBIE ’ TJIaKaThI
MHOTOKJIETOYHBIE BOJIOPOCITH

14. | Otnen MoxoBuausie. [1anmopoTHUKOBUIHBIE. 1 DNEKTPOHHBIC TAOJHIIBI 1
XBouu u [1naynsl, ['onocemenHsle, MJ1aKaThbl
IToKpBITOCEMEHHBIE.

15. | CtpoeHue opraHoB IBETKOBBIX PACTCHUH. 1 DJIeKTPOHHBIE TaOIUIIBI U

TIJIaKaThI
16. | Knaccuduxarus [ToKpbITOCEMEHHBIX. 1 DIIeKTPOHHBIE TaOIUIIBI U
TIJTIaKaThI

17. | LapctBo )KMBOTHBIE, OTIIMYUTEIBHBIE OCOOEHHOCTH 1 DNEeKTPOHHbIE TaOJINLIBI U
¥ MHOTOOOpasue. TIJIaKaThI

18. | Tunsl )KUBOTHBIX. 1 DOneKTPOHHBIE TaOIULIBI U

TIJIaKaThI

19. | YenoBek-npeacTaBUTENb [IAPCTBA JKUBOTHBIX. 1 DNIeKTPOHHBIE TaOIUIIBI
CXOICTBO U OTINYHE. TIJIaKaThI

20. | Crpoenue u GyHKIUU CUCTEM OPTaHOB YEJOBEKA. 1 DOneKTPOHHbIE TaOIULIbI U

TJIaKaThl
21. | Crpoenue u (GyHKIMHU HEPBHOM CHCTEMBI YeJIOBEKA. 1 DNeKTPOHHbIE TaOIULIBI U
['ymopanbHas perynsiius opranu3Ma 4eJloBeKa. TJTaKaThl
Tema 3. HaciieacTBeHHOCTL M M3MEeHYHUBOCTEL. Celleknus — 4 yaca
22. | 3aKOHBI HACIEACTBEHHOCTH. 1 DNeKTPOHHBIC TAOIUIIBI U
TJTaKaThl
23. | Pemrenne reneTnyeckux 3aaad. 1
24. | Buapl H3MEHUYUBOCTH. 1 DNeKTPOHHBIC TAOIUIIBI U
TJTaKaThl
25. | Cenexmus. 3agayu 1 METOIBI. 1
Tema 4. IBosTOLMS OPraHUYecKOro mupa —4 4

26. | OBomoumonHas teopusi Y.JlapBuna. [[Buxymiue 1 DJEeKTPOHHBIEC TAOIUIIBI U
CHJIBI 3BOJIIOIIMHU. BumooOpasoBanue. TJTaKaThl

27. | Makpo»sBonrorus. [ 1aBHbIe yTH U HaINIPaBJICHUS 1 DJEeKTPOHHBIEC TAOIUIIBI U
SBOJIIOLINH. TJTaKaTh

28. | Bo3aukHOBeHuUeE k13HU Ha 3emiie. OCHOBHBIE 1

9Tallbl 3BOJIFONUUN OPTaHNYCCKOT'O0 MUpa




29.

AHTpOIIOTEHES.

DJIeKTPOHHBIE TaOIULIBI U
TITAKATHI

Tema 5.

OcHoBbl 3k0s10rU. Buochepa —3 u

30. | Okosyorusi Kak HayKa. DKOJIOTHYECKUE (PaKTOPHI. 1 DNEKTPOHHBIC TAOIHIIBI 1
EcrecTBeHHbBIE U HCKYCCTBEHHBIC SKOCHCTEMBI. IUIAKaThI
Cyxkueccun.

31. | B3aumocss3u B sxkocuctemax. [lumieBbie memnm. 1 DJNeKTPOHHBIE TaOJINLIBI U

TUIAKAThI

32. | buocdepa. KpyrosopoT BemiecTB B 6nocdepe. 1 DNEKTPOHHBIC TAOJHIIBI 1

ParmonansHO€ PHUPOI0TIOIB30BAHNE. TUIAKaThI
Tema 6. IloBTOpeHue u 3aKkpernJieHue — 2 4
33. | CamocrositenbHas pabora ¢ KiMawmu. 1
34. | CamocrosrensHas paborta ¢ KUMawmu. 1
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