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1. IITAHUPYEMBIE OBPA30OBATEJILHBIE PE3YJLTATHI:

OK 1. [ToHMMaTh CyIIHOCTh U COLMATIBHYIO 3HAUMUMOCTh CBOCH Oy ayieit
npodeccuu, MPOSIBIIATh K HEW yCTOHYMBBINA HHTEPEC.

OK 2. OpraHu30BBIBaTE COOCTBEHHYIO JESTEIBHOCTE, UCXO/sl U3 LIEJIH U CIIOCOO0B
€€ NOCTIDKECHUS, OTIPENEIIEHHBIX PYKOBOIUTEIIEM.

OK 3. AHanm3upoBaTh padouyro CUTYALIO, OCYIIECTBIATh TEKYIIUI U NTOTOBHIH
KOHTPOJIb, OLICHKY M KOPPEKLINIO COOCTBEHHOM AEATEIbHOCTH, HECTH

OTBETCTBEHHOCTB 32 PE3YJIBTAThl CBOCH PabOTHI.

OK 4. OcyiecTBIsITh MOMCK MH(popManuu, HeoOXoauMoit 1 3P HEKTUBHOTO
BBITIOJTHEHHS TPO(PECCUOHAIBHBIX 3a/1aY.

OK 5. Mcnonb3oBarh HHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B
IPO(ECCHOHATIBHON ACATEIBHOCTH.

OK 6. Paborare B koMaHze, 3(p(PEKTUBHO OOIIATHCS ¢ KOJUIETaMH, PYKOBOACTBOM,
KITMCHTaMU.

OK 7. Oprann3oBbIBaTh COOCTBEHHYIO JEATENILHOCTE C COOIOJICHUEM TPeOOBaHU
OXPaHbI TPYAa 1 SKOJOTHYECKON O€30MaCHOCTH.

OK 8. OcywmecTBIATh ACHEKHBIE ONEPALUHL.

OK 9. loOuBatecs coOM0ACHUS CBOUX COLUATBHO-TPYIOBBIX TPAaB B PAMKAX
3aKOHa.

OK 10. UcnonHATh BOMHCKYIO 00S3aHHOCTD, B TOM YHCJIE C TPUMEHEHUEM
NOJYYEHHBIX MPO(ECCHOHATIBHBIX 3HAHUM (1151 FOHOIICH ).

JIMYHOCTHBIC PE3VJILTAThl H3YUCHHS MPEeAMETA K bHONOTHA) BKIIIOYAKOT B ceOs:

peanusanys STHYECKUX YCTAHOBOK MO OTHOIIEHUIO K OMOJIOTMYECKUM OTKPBITHSM,
UCCIICIOBAHUSM U MX pe3yJibTaTaM;

IIPA3HAHUS BBICOKOH IICHHOCTH KM3HU BO BCEX €€ MPOSBICHUAX, 310POBbs CBOETO
U IPYTHX JIOACH, pealu3allii YCTaHOBOK 340POBOro 00pasa >KU3HH,
c(OpMHUPOBAHHOCTH NO3HABATEIBHBIX MOTUBOB, HAMPABJICHHBIX HA NIOJIyYEHHE

HOBOTO3HaHMs B 00JiacT OMOJIOTHH B CBsI3H ¢ Oy ny1ieii npogecCHOHAIbHOR



JECITETIBHOCTHIO NITHOBITOBBIMHA HpO6J’ICMaMI/I, CBsA3aHHBIMU C COXPAHCHHUECM

COOCTBEHHOTO 3/I0POBbS U IKOJIOTHUYECKOM 0€30IacHOCTH.

MeTanpeaMeTHBIC PE3YIBTAThI M3YUCHHUS IPEeaMeTa « BUOJIOTHs) BKIKYAKOT B

ceOs:

OBJIAZICHUE COCTABIIAIOMINMH HUCCIEO0BATEIBCKON U MPOESKTHOM AEATEIBHOCTH,
BKJIFOYAs YMEHHUS BUACTH MPOOJIEMY, CTABUTH BOIIPOCHI, BBIIBUIATh TUIOTE3bI,
JaBaTh ONIPENEIICHUS IOHATHI, KiacCu(PUIMpoBarh, HAOMIOAATh, TPOBOANUTH
OKCIIEPUMEHTEL, AENIaTh BEIBOABI M 3AKIIFOYECHUS, CTPYKTYPUPOBATh MaTepural,

O6’B$ICH$ITB, JOKa3bIBATh, 3alllUINATh CBOHU UIOCH,

yMeHUE paboTarh ¢ pa3HbIMUA UCTOYHUKAMHU OMOTOTHUECKOM uHbOpMaIH:
HAXOAUTh OMOJIOTHYECKYIO MH(POPMALMIO B PA3IMUHBIX HCTOUHUKAX (TEKCTE
yueOHHKA, HAYIHO-TIONYJISIPHON TUTEpaType, OMOJOTMUECKUX CIOBapsX U
CIPAaBOYHMKAX ), AHAIM3UPOBATH U OLICHUBATH MHPOPMALIHIO, MPe0oOPa30BHIBATH

UH(POPMALUIO U3 OJHON (HOPMEI B APYIYIO;
CIOCOOHOCTD BBIOMPATH LIENEBHIE U CMBICTIOBLIC YCTAHOBKM B CBOMX ACHCTBHUAX U

HOCTYIKAX M0 OTHOLICHHUIO K KUBOW MPUPOJE, 3J0POBBIO CBOEMY U OKPY>KAFOIHX;
YMEHHUE aIEKBaTHO UCIOJIB30BATh PEUYEBHIE CPEACTBRA AJIsl AUCKYCCUU U
apryMeHTaluy CBOEH MO3ULNH, CPABHUBATH PA3HbIC TOUKU 3PECHUA,

ApPrymMCHTHPOBATL CBOIO TOYKY 3PCHHA, OTCTAMBATHh CBOIO IMTO3HUIIHIO.

IIpeAMETHBIC PE3YJILTATH H3VUEHHS IpeaMeTa « BHOJorusy BKIIOYAIOT B CEOS:

1. B no3HaBaTenbHOM (MHTEIUIEKTYAJTBHOM) cdepe:

XaPAKTEPUCTUKA COJIEP>KaHUA OMONOTHYECKUX TCOPHid (KJIETOUHA,
sBoJIOLMOHHAs Teopus Y. Japeuna), yuenus B. . Bepuaackoro o 6uocdepe;
3aKOHOB I'. MeHaens, 3akOHOMEPHOCTEH H3MEHIMBOCTH;, BKJIaAA BbIAAIOMIMXCS

YUYEHBIX B Pa3BUTHE OHOJIOTHYECKOM HAYKH,



BEIJICTIEHHE CYILECTBEHHBIX ITPU3HAKOB OHOIOTUYECKIX OOBEKTOB (KIETOK:
PACTHTENBHBIX U KUBOTHBIX, JOSJCPHBIX U SACPHBIX, MOJIOBEIX 1 COMATHYECKHUX;
OPraHu3MOB: OJHOKJIETOYHBIX H MHOTOKJIETOYHBIX;, BUJOB, SKOCUCTEM, OHOCHEpHI )
H IPOLIECCOB (OOMEH BEILECTB, PA3MHOXKEHUE, NIETICHUE KIIETKH, OTNIOOTBOPEHHE,
JEACTBUE HCKYCCTBEHHOIO M ECTECTBEHHOTO 0TOOpa, hopMupoBaHue
IPUCIOCOOICHHOCTH, 00pa30BaHNe BUAOB, KPYTOBOPOT BEIIECTB M MPEBPAILCHHUS

JHEPI'UHU B SKOCUCTEMAX U Ouocdepe);

00BscHEHNE POy OUOI0TMH B (POPMUPOBAHUM HAYYHOTO MHPOBO33PECHHS; BKIIAIA
OHONOrHYECKHUX TEOpUil B (JOPMUPOBAHIE COBPEMECHHOM €CTECTBEHHOHAYYHOI
KapTHHBL MUPA; OTPULATEIIEHOTO BIUSHUS ATKOTOJIs, HAKOTHHA, HAPKOTHYCCKHX
BEILIECTB HA Pa3BUTHE 3apObIIIA YETIOBEKA, BIUSHUS MyTareHOB Ha OPTraHU3M
YE€JI0BEKA, DKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MbIL, TPUYHH SBOJTIOIH,
HU3MEHAEMOCTH BUOB, HAPYIICHHI Pa3BUTHS OPraHU3MOB, HACJICICTBEHHBIX

3a00JIcBaHMi, MyTalliii, yCTOMYUBOCTH B CMEHBI DKOCHCTEM;

IIPUBEACHHUE JOKA3aTEIbCTB (ApPryMEHTALMS ) €ANHCTBA YKUBOU M HEXKUBOM
IIPAPOABL, POJCTBA KUBBIX OPraHU3MOB; B3AUMOCBS3€H OpraHu3MoOB 1

OKPY>Karollel Ccpeasl;, HEOOXO0AMMOCTH COXPAaHEHUs MHOT000pa3us BHJIOB,
YMEHUE I0JIb30BAThCs OMOJIOTHYECKON TEPMHUHOIOTHEH U CHMBOJIUKOIA;

PELIEHUE YIEMCHTAPHBIX OMOJIOrMYECKUX 33124, COCTABIICHHUE HJICMEHTAPHBIX
CXEM CKPELIMBAHUS U CXEM MEPEHOCA BELECTB U SHEPTUH B HKOCHCTEMAX (IIETTH
NUTAHUSA ), ONMCAHUE 0COOEH BUIOB MO MOP(OIOTHUECKOMY KPHUTEPHIO;
BBISBJICHUE U3MEHUYMBOCTH, IPUCIIOCOOIEHHUI OPraHU3MOB K cpejic OOMTaHUs,
UCTOYHHUKOB MYTareHOB B OKPYXKArOIIEH cpeae (KOCBEHHO), aHTPOMOTEHHbIX
WU3MCHCHUI B 9KOCHCTEMAX CBOEH MECTHOCTH, U3BMEHEHHUM B SKOCHCTEMAX Ha

OMONOTHYECKNX MOJIEIISX,

CpaBHEHHE OMOJIOTUYECKMX OOBEKTOB (XUMHUUIECKHI COCTAB TEJI SKHBOM 1

HE>KUBOM ITPUPOJIBI, 3aPOABILIN YEJIOBEKA U IPYTUX MIICKOMUTAIOLIUX,, TPUPOTHBIE
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DKOCUCTEMBI ¥ arPO3KOCUCTEMBI CBOE MECTHOCTH ), TIPOLIECCOB (€CTECTBCHHBIN U
MICKYCCTBEHHBII 0TOOP, MOJOBOE M OECIOJIOE Pa3MHOXKEHUE) M POPMYITMPOBKA

BBIBOZIOB HA OCHOBE CPABHEHMSI.
2. B ICHHOCTHO-OpUEHTALMOHHOI cepe:

AQHAJIN3 ¥ OLICHKA Pa3JIMYHBIX TUIIOTE3 CYIIHOCTH SKU3HHU, IPOUCXOKICHHUS XKU3HH
1 YE0BEKA, MIOOATBHBIX KOJIOTHYECKUX TPOOIIEM U MyTEH X PEIICHUS,
NOCTIEACTBHN COOCTBEHHOM IEATENBHOCTH B OKPY>KaIOLIEH cpele; OMoIornIecKoid

uH(pOpMALIKK, TOJTy4aeMON U3 Pa3HbIX HCTOYHUKOB,

OIICHKA 3TUYCCKUX aCMIEKTOB HEKOTOPHIX UCCIICIOBaHuil B 00JIaCTH
OMOTEXHOJIOTMH (KIIOHHPOBAHUE, MCKYCCTBEHHOE OTUIOIOTBOPEHHUE, HAIIPABJICHHOE

W3MEHEHUE T'CHOMA).
3. B cepe Tpy10BOi#i ACATENBHOCTH:

OBJIaACHUC YMCHHAMU M HaBbBIKaMHU ITIOCTAHOBKH OHOJIOTHYECKUX OKCIICPUMCHTOB

1 OOBSCHEHHUSI UX PE3YJIbTATOB.
4. B chepe puznueckoit eI TENBHOCTH:

00OCHOBaHUE U COONIOACHUE MEP MPOPUIAKTUKN BUPYCHBIX 3a00JIeBaHuA,
BPEIIHBIX MPUBBIYEK (KyPEHUE, ATKOTOIM3M, HAPKOMAHMS ), TPABUJI MOBEACHUS B

MIPAPOIHOM CpeneE,

BUPYCHBIX (B TOM uynciic BUU-nH(]eknmn) 3a0051€BaHUM, BPEIHBIX IPUBBIYCK

(KypeHHe, ajTKOrOJI3M, HAPKOMaHHS ).

OOyyarouMiics HayYnTCS:
pacKpbiBaTh HA MPUMEPAX POJIb OMOJIOTHH B (OPMHUPOBAHUH COBPEMEHHOM

HAYYHOU KapTUHBI MUPA ¥ B MPAKTHYECKON IEATEIIBHOCTH JIFOACH;



NOHUMAThH U OMHUCHIBATh B3AUMOCBA3b MEXKAY €CTCCTBCHHBIMUA HAYKaMHU:
ouonorueii, PU3KNKON, XUMHUEH; YCTAaHABJIMBATH B3aMMOCBS3b MPHUPOTHBIX
ABJICHUI;, TOHUMATh CMBICHI, PA3/INYaTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEXKY
OCHOBOMOJIArat0LMMU OMOJIOTUYECKMMHU OHATUSMU: KJIETKA, OPraHu3M, BUJI,
sKocHcTeMa, buocdepa; UCMOJIb30BaTh OCHOBHBIE METO/IBl HAYYHOTO MTO3HAHUS B
y4eOHBbIX OMOJIOTUYECKUX UCCIEOBAHUSX, TPOBOAUTH SKCIIEPUMEHTHI TIO
U3yUYEHHIO OUOIOTUYECKUX OOBEKTOB U SIBJIICHHUH,

OOBSICHATD PE3yJIbTATHl SKCIICPUMEHTOB, aHAJIM3UPOBATH MX, POPMYJIMPOBATH
BBIBO/IbI; (POPMYIHPOBATH TMIIOTE3bI HA OCHOBAHMH MPE]JIOKEHHOM
Oononornveckoi HH(GpOpMaIMK U NPEAaraTh BApUaHThl MPOBEPKHU TUIIOTES;

CpaBHUBATH OMOJIOTHYECKUE OOBEKTHI MEXKIY COOO0# MO 3aJaHHBIM KPUTEPUSIM,
JeNIaTh BHIBObI M YMO3AK/IIOUEHHS] HA OCHOBE CPABHEHMUS;

00OCHOBBIBATh €TUHCTBO JKUBOM U HEXKUBOI MPUPOJIBL, POACTBO KMUBBIX
OpPraHu3MOB, B3aUMOCBSI3U OPraHM3MOB U OKPY>KaIOUICH Cpe/ibl HA OCHOBE
OMOJIOTMYECKUX TEOPHil; MPUBOIUTH MPUMEPHI BELIECTB OCHOBHBIX TPy
OpPraHNYECKUAX COCTUHEHNN KIETKH (OEIKOB, KHUPOB, YIVIEBOAOB, HYKICHHOBBIX
KUCJIOT),

pacmo3HaBarh KJICTKH (IPOKAPUOT U SYKapHOT, PACTEHUI U ’KMBOTHBIX ) TIO
OIMCAHUIO, HA CXEMATUIECKUX U300PKCHUSAX, YCTAHABINBATH CBA3b CTPOCHUS U
(YHKIMIA KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATh MHOT000pasne KIETOK;

OOBSICHATH IPUYHHBI HACJICICTBEHHBIX 3a00/IEBaHNIA,

BBISIBJIATH M3MEHUMBOCThH Y OPraHU3MOB; OOBSICHATE MPOSIBJICHUE BUOB
U3MEHYMBOCTH, HCIOJIB3YS 3aKOHOMEPHOCTH N3MEHUMBOCTH, CPABHABATH
HACJICACTBEHHYIO U HEHACJICICTBEHHYI0 H3MEHUNBOCTD;

OLIEHUBATh JOCTOBEPHOCTH OMOJOTMUECKOM MH(GOPMAIIMHU, MTOTYYEHHON U3 Pa3HBIX
WCTOYHUKOB, BBIACATH HEOOXOAMMYIO HHPOPMALIUIO ISl KCIIOJb30BaHMs €€ B
yueOHO IEATEMbHOCTH U PEIICHUM TPAKTUIECKUX 337124,

IIPEICTABIATE OMOIOTHYECKYHO MH(POPMALUIO B BUAE TEKCTA, TAOMULBL, Tpaduka,

AuarpaMMel 1 AC1aTh BBIBOABI HA OCHOBAHUH ITPCACTABJICHHBLIX JAHHBIX,



OLICHHMBATH POJIb AOCTH)KCHUNA T€HETUKH, CEJICKITNH, OMOTEXHOJIOTHH B
MPAKTHYECKON AEATENBHOCTH Y€JI0BEKA U B COOCTBEHHOI JKHU3HH,

OOBACHATH HETATUBHOC BIIMSIHUE BEMIECTB (AJIKOT0JIsl, HHKOTHHA, HAPKOTHYCCKUX
BEICCTB) HA 3apOJBIIEBOC PA3BUTHE YETIOBEKA,

OOBICHATH TOCJIEICTBHS BIIMSHHUSI MyTareHOB,

OOBSICHATH BO3MOYKHBIC IIPUYMHBI HACJICACTBEHHBIX 3a00JeBanmii. OOyJaromuiics
HOJTYYUT BO3MOKHOCTb HAYYHUTBCS:

XapaKTepU30BaTh COBPEMEHHBIE HANIPABJICHUS B PA3BUTHH OMOJIOTMH; ONUCHIBATH
WX BO3MOXKHOE UCTIOJIb30BAHUE B MPAKTUYECKO# EATEIBHOCTH,

CPaBHMBATh CMIOCOOBI JICJICHUS KJIETKU (MUTO3 U MEHO03),

pemars 3aJa4 Ha noctpoenue gpparmenta Bropoii nemu JJHK mo
npeuiockeHHoMy (pparmenty nepsoii, uPHK (MPHK) o yuactky THK;

pernaTh 3a1a44 Ha ONPEACTICHUE KOJIMYECTBA XPOMOCOM B COMaTUUYECKHX U
II0JIOBBIX KJIETKAX, @ TAKKE B KIIETKAX MEPE] HAYaJIOM JicieHus (Meio3a uiu
MHUTO3a) ¥ TI0 €T0 OKOHYAHUM (JJIs1 MHOTOKJIETOYHBIX OPraHU3MOB);

pelars TeHETUYECKUE 3a1a9i HA MOHOTMOPUIHOE CKPEILUBAHUE, COCTABIIATh
CXEMbl MOHOTUOPUAHOTO CKPEIIMBAHUS, IPUMEHSIsl 3aKOHBI HACJIEICTBEHHOCTH U
UCIOJb3Ysl OMOJIOTUUECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY,

YCTAHABJIMBATH TUIl HACIEIOBAHUS U XapPAKTEP MPOSBICHUS MPU3HAKA I10
3alaHHOM cXeMe POIOCIIOBHOM, MPUMEHSISI 3aKOHBI HACIICACTBEHHOCTH;
OO0yuaroummiicst HAY4YUTCH:

PacKpeIBaTh Ha MPUMEPAX POJIb OMOJIOTUHU B (POPMUPOBAHUN COBPEMEHHOM
HAay4YHOU KapTUHBI MUPA U B IPAKTUYECKON NEATEIBHOCTH JIFOICH;

IIOHMMATh W OMUCHIBATH B3AUMOCBSI3b MEXKAY €CTECTBEHHBIMU HAYKAMHU:
ouonoruei, (pU3NKON, XMMUEH; YCTAHABIIMBATH B3AUMOCBSA3b IPUPOIHBIX
SIBJICHU

IIOHUMAaTh CMBICT, Pa3JINYaTh U OMUCHIBATH CHCTEMHYIO CBSI3b MEXKIY
OCHOBOMOJIArat0IMMU OMOIOTHYECKUMU OHATUSAMU: KJIETKA, OPraHu3M, BAJ,

sKocucTeMa, ouocdepa,



UCIOJIB30BaTh OCHOBHBIE METOIBl HAYYHOTO TIO3HAHUS B Y4€OHBIX OMOOrHYECKAX

UCCIIEAOBAHMSIX, IPOBOAUTE SKCIICPUMEHTEI [0 U3YUECHUIO OMOTOTUYECKAX
0OBEKTOB U SBICHUH, OOBSICHATE PE3YJIbTATHl 3KCIIEPUMEHTOB, aHATM3UPOBATh HX,
(GbopMynHpPOBaTh BHIBOIKI,

(opMynHpOBaTh THIIOTE3HI HA OCHOBAHUY MPEUTOKEHHON OUOIOTHYECKOM
UH(pOpMALMK U TPEAaraTh BapUuaHThl MPOBEPKU TUTIOTES,;

CPaBHUBATH OMOJIOTMUYECKUE OOBEKTHI MEXIy cO00it 10 3a1aHHBIM KPUTEPHSIM,
JIETIaTh BBIBOJBI M YMO3AK/IFOUCHHS HA OCHOBE CPABHEHMUS,

00OCHOBBIBATh €IMHCTBO >KMBOM M HEXKUBOM MPUPOABI, POJCTBO JKABBIX
OpPraHu3MOB, B3ANMOCBSI3U OPraHU3MOB U OKPY>KarOLICH Cpeabl HA OCHOBE
OMOJIOTMYECKUAX TEOPHIA,

NPUBOAUTH MPUMEPHI BEIIECTB OCHOBHBIX IPYII OPraHUYECKHX COCAMHEHUI
KJIETKH (OENKOB, >KMPOB, YIJIEBOJIOB, HYKICMHOBBIX KHCJIOT),
pacno3HaBaTh KJIETKH (TPOKAPUOT U SYKAPHOT, PACTCHUI M KMBOTHBIX) MO
OIMMCAHUIO, HA CXEMATUYECKUX M300PAKEHUSX; YCTAHABIMBATh CBSA3b CTPOCHUS U
(yHKIIIT KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOT000pa3ue KIETOK;

pacmo3HaBarh MOMYJISALUI0 U OMOJOTHYECKUI BI IO OCHOBHBIM MPU3HAKAM;

OIUCHIBATh (DEHOTHUIT MHOTOKJIETOYHBIX PACTEHUI U SKUBOTHBIX TIO
MOP(}OIOrHUECKOMY KPUTEPHIO;

OOBSICHATH MHOI000pa3ue OPraHu3MOB, IPUMEHSIS SBOTIOLMOHHYIO TEOPHIO;

KJacCu(UIIIpPoBaTh OMOIOTMUECKAE OOBEKTH HA OCHOBAHUHU OJHOTO MJTU
HECKOJILKUX CYIICCTBEHHBIX MPU3HAKOB (THUIIBI MATAHUS, CIOCOOBI AbIXaHUS 1
Pa3MHOXKEHUS, OCOOCHHOCTH PA3BUTHSA);

OOBSICHATH TIPUYKHBI HACIIEACTBEHHBIX 3a00/ICBaHNIA,

BBISBJIATH M3MEHUYMBOCTD Y OPraHU3MOB; OOBSICHATE MPOSIBIICHUE BUOB
U3MEHYMBOCTH, MCITOJIB3YS 3aKOHOMEPHOCTH M3MEHUNBOCTH; CPABHUBATH
HACJICICTBEHHYIO ¥ HEHACIEICTBEHHYIO N3MEHUUBOCTD;

BBISBJIATH MOP(OIOTHUECKHUE, (PU3HOIOTMYECKHE, TIOBEICHUSCKUE aaarTalim
OPraHM3MOB K Cpejic OOMTaHUA U ACHCTBHIO SKOJOTMYECKIX (HaKTOPOB;

COCTaBJIATH CXEMbI MIEPEHOCA BEMIECTB M SHEPIUM B 3KOCUCTEME (LTI TUTAHMS ),
8



IPUBOAUTH 10KA3aTebCTBA HEOOXOAMMOCTH COXPaHEHUsI OMOpa3HOOOpasus s
YCTOWYUBOIO Pa3BUTHS U OXPaHBI OKPY>KAOLICH CPEJIbL;

OLICHUBATH JOCTOBEPHOCTH OMOIOTMYECKON MH(pOpMaIK, MOTYYCHHOM U3 Pa3HBIX
UCTOYHUKOB, BBIACTATh HEOOXOAUMYIO HH(POPMALIMIO ISl UCTIONE30BAHUS €€ B
y4eOHOM AEATENLHOCTH U PELLICHUU MPAKTUYECKUX 3a/1a1;

PEACTABILTE OMOOTHYECKYI0 HH(POPMALINIO B BUJIE TEKCTA, TAOIUIbL, TpaduKa,
JAWarpaMMBbl ¥ I€NaTh BEIBOABI HA OCHOBAHUH MPE/CTABJICHHBIX JAHHBIX;
OLIEHUBATh POJIb JOCTU)KECHUI T€HETUKH, CENIEKLIMH, OMOTEXHOJIOTUH B
IIPAKTUYECKOM ACATEIbHOCTU Y€JI0BEKA U B COOCTBEHHOM KU3HH,

OOBACHATH HEraTUBHOE BIIMSIHUE BEIIECTB (AJIKOTOJIs, HHKOTHHA, HAPKOTHYECKUX
BEIIIECTB) HA 3aPOABIIMICBOE PA3BUTHE YETIOBEKA,;

OOBSICHATD MOCIECACTBHS BIUSHIS MyTarcHOB;

OOBSICHATH BO3MOXKHBIE IPHYMHEI HACJIECACTBEHHBIX 3a00JIEBaHUIA.
OO0yuammiicsi MOJYy4HT BO3MOKHOCTh HAYYUTHCS:

JaBaTh HAYYHOE OOBACHEHNE OMOJIOTHUECKUM (PaKTaM, poLieccam, SBJICHUSIM,
3aKOHOMEPHOCTSM, HCIIOJIb3Ys OMOJIOTUYECKIE TEOPUH (KICTOYHYIO,
3BOJIFOLIMOHHYIO), YYEHHUE O
ounocgepe, 3aKOHBI HACTIEACTBEHHOCTH, 3aKOHOMEPHOCTH W3MEHUUBOCTH,
XapaKkTepU30BaTh COBPEMEHHBIE HAIPABIIEHHUS B Pa3BUTHH OMOJIOIHH;, ONMCHIBATH
MX BO3MOYKHOE MCIIOJIb30BAHUE B MIPAKTUYECKON ACATEIBHOCTH;

CpPaBHMBATh CTIOCOOBI AEJICHUS KIETKU (MUTO3 M MEH03);
pemaTh 3a0a44 Ha MocTpoeHue pparmenta Bropoit nenu JJHK no
npeiokeHHOMY (pparmenty nepsoit, u”PHK (MPHK) no yuactky JIHK;
pemIaTh 3aJa494 Ha OMPEACTICHAE KOJIMIECTBA XPOMOCOM B COMAaTUUYECKUX U
MOJIOBBIX KJIETKAX, a TAKKE B KJIETKAX MEepea HAYaoM JAeeHus (Meio3a uiu
MUTO32) M TTO €r0 OKOHYAHUH (U1 MHOTOKJIETOYHBIX OPraHU3MOB);,
pelaTh FeHETUYECKUE 3aa9l HA MOHOTUOPUAHOE CKPEIIMBAHUE, COCTABIISTh
CXEMbl MOHOTUOPUAHOTO CKPEIMBAHUS, TPUMEHSIS 3aKOHBI HACTIEACTBEHHOCTH U

UCTIONb3Ysl OMOJIOTUYECKYIO TEPMHHOJIOTHIO U CUMBOJIMKY:;,



yCTaHaB/MBAThb TN HAcNe0BaHNs 1 XapakTep NPOSBEHNS NPKU3HaKa Mo
3a/1aHHOW CXeMe PO/OCNIOBHOM, MPUMEHSISt 3aKOHbI HAc/eICTBEHHOCTY;
OLEHMBATb Pe3y/bTaThbl B3aMMO/ENCTBUA YeN0oBEKA U OKPYXKAIOLLIEN cpeabl,
MPOrHO3MpPOBaTb BO3MOXHble NOCNEACTBUS AEATENLHOCTY YenoBeKa s
CYLLECTBOBAHUS OTAE/bHbIX GUMOMOMMYECKNX 0OBEKTOB U LIENbIX MPUPOAHBIX

COOOLLIECTB.

2. Copep>xaHue obpaszoBaTesibHOM nporpammsbl <buonormusa»

BeegeHue (2 yaca).

OO6BeKT U3ydeHns bronornm — Xmeaa npupoga. Mpr3sHaKuM X1BbIX OPraH1N3mMoB U
MX MHOroobpasve. Y poBHeBasi opraHm3aums XKnsov Npyupoabl 1 3BOMOLMS.
MeToAbl NO3HAHUA XXMBOW Nprpodbl. ObLLMe 3aKOHOMEePHOCTW Buonormun. Ponb
6uonorny B POPMMPOBaHNN COBPEMEHHO eCTECTBEHHO-HAYYHOW KapTHbI Mupa 1
NPaKTUYeCKON AeATeNlbHOCTM NIHOAEN.

3HaueHne G1oIOrnK NP OCBOEHUN MPOKECCUI U CMNEeLMaIbHOCTEN CPeaHEro
MPOMECCUOHA/ILHOIO 06pa30BaHuS.

Pa3gen 1. YdeHue o knetke (17 yac).

KneTka — anemeHTapHas Xusas cuctema u

OCHOBHasi CTPYKTYPHO-(DYHKLMOHa/IbHAasA eAUHNLA BCEX XKMBbIX OpraHu3MOB.
XuMunyeckas opraHumsaums Knetkn. OpraHnM4eckme n HeopraHMyeckue BelLlecTea
KNETKN M XXMBbIX OpraHn3mMoB. benku, yrnesogbl, IMnuabl, HYKIeMHOBbIE KACNOTbI
N X POSib B K/ETKE.

CTpoeHue N PyHKLMN KNeTKW. MMpoKapnoTUYecKmne 1 3yKapuoTUYECKmE KNeTKN.
Bupycbl Kak HeK/leToUHas opma XK13HN 1 NX 3Ha4YeHne. bopbba ¢ BUPYCHbIMM
3abonesaHmamu (CIMAA v ap.) LnTtonnasma n KnetovHast MemopaHa. OpraHovapi
KETKMN.

OO6MeH BeLLeCcTB 1 NpeBpaLLeHme 3HePrMmn B KeTKe. MnacTnyeckunii u
3HEepreTUYECKnii OOMEH.

CTpoeHune 1 yHKUMM XpomocoM. IHK — HocuTeNb HacneACcTBEHHOM
10



NHopMaLnN.

Pennukaumsa OHK. 'eH. 'eHeTnyecknii kod. BUoCuHTE3 6enka.

YKU3HEHHbIN LMK KNeTkn. KNeTku n nx pasHoobpasme B MHOMOK/IETOYHOM
opraHusme. KnetoyHasa Teopus CTPOEHUSA OpraH13MOB.

MuT03. LINTOKUHES.

[MpakTNYeckKune 3aHATUA:

«HabnoaeHne KNeToK pacTeHMn U XXUBOTHbIX MO MUKPOCKOMOM Ha FOTOBbIX
MUKponpenapatax, UX onucaHue».

«[pUroToBMIEHNE M OMKUCaHNE MUKPOMNPENApPaToB K/IETOK PacTEHUI.
«CpaBHeHWe CTPOEHMS KNEeTOK PacTeHU N XKMBOTHbLIX MO rOTOBbLIM
MUKponpenapaTam».

CamocTtoaTenbHaa paboTa

«KneTouyHas Teopusi CTPOEHUA OpraHn3mMoB. LIcTopus U COBPeMEHHOE COCTOAHMEN.
«BuTaMuHbl, hepMeHTLI M TOPMOHbI U UX PO/b B OpraHn3me. HapyLieHusa npu nx
HefocTaTKe U U30bITKE.

«[poKapnoTMYECKMe OpraHn3mbl U UX PO/b B G1OLLEHO3aX».

«[paKTUYecKoe 3HayeHMe MPOKApPUOTUYECKMX OpraHuM3amMoB (Ha npuMepax

KOHKPETHbIX BM/I0B)>».

«KneTka  ayKapuvOTMYEeCKMX  OpraHu3MoB.  MemOpaHHbI  NpuHUMN  ee

OpraHm3aLmm».

Pasgen 2. OpraHu3m. PasMHOXeHWe N MHANBUAYaNbHOE pa3BuTme
opraHnamos (15 vaca).

PasmMHOXeHVe opraHn3mos. OpraHnsm — euHoe Lenoe. MHorootpasue
OpraH13moB.

Pa3aMHOXeHMe — BaXKHeliLLIee CBOMCTBO XMBbIX OpraHn3moB. MonoBoe n 6ecrosoe
pasMHOXeHWe. Meio3. Obpa3oBaHMe MOI0BbLIX KETOK M OM/0A0TBOPEHNME.
NHanBuAayanbHOE pa3BUTUE OpraHu3mMa. IMOPUOHa/bHBIN 3Tan OHTOreHesa.
OCHOBHble CTagun 3MOPNOHA/ILHOIO Pa3BUTKS.

CX0/CTBO 3apo/blLLei NpeAcTaBUTENE pasHbIX FPYNN MO3BOHOYHbIX Kak
11



CBNAETENbCTBO MX 3BOIFOLMOHHOIO PoAcTBa. MpUYMHbLI HapYLLEHWIA B pa3BUTUM
OpraHv13mMoB.

HamBunayansHoe pasBuTre YesioBeka. PenpofyKTBHOe 340poBbe. ocneicTeus
B/INSHNA a/IKOr 015, HUKOTMHA, HAPKOTUYECKNX BELLECTB, 3arps3HeHns cpejbl Ha
pa3BUTME YenoBeka.

MHoroob6pasune opraH13mosB.

OO6MeH BeLLeCTB 1 NpeBpaLleHrie 3Heprmn B KIETKe.

®OTOCKHTES.

LleneHve KneTkn.

MuTos.

Becnonoe pasMHOXeHWe OpraH1M3moB.

O06pa3oBaHue MoM0BbIX KNETOK.

Melios.

OnnofoTBOPEHNE Y PacTEHNUIA.

NHamBuayanbHOe pasBuTUe opraHmsma.

Tunbl NOCT3MOPUOHASILHOTO PA3BUTUA XXUBOTHBIX.

[MpaKTUYeCKOoe 3aHATUS:

«BbISiBNIEHNE 1 ONMCaHMe NPU3HAKOB CXOACTBA 3apO/bILLIE YenoBeka v Apyrux
MO3BOHOYHBIX KaK A0Ka3aTe/IbCTBO MX 3BOJIOLMOHHOIO POACTBA.
CamocTtosiTenibHast paboTta

«OpraHu3m. PasmHOXeHMe N MHAMBUAYa/IbHOE Pa3BUTME OPraHU3MOB».
«HacneacTeeHHas MHGopMauua 1 nepegada ee U3 NoKONeHNs B MOKONEHME.,
«BnunsHve okpyxatoLlel cpefbl U ee 3arps3HeHUS Ha pa3BUTIE OPraHN3MOB».
«BnusaHve KypeHus, ynotpebieHns afikoross  HAPKOTUKOB POAUTENSAMUN Ha
3AMOpPUOHaIbHOE Pa3BUTHE PebeHKax.

«TPUYUHBI 1 TPaHNLLbI YCTONYMBOCTM BMOCHEPbI K BO3LENCTBUIO AeATENbHOCTY
NoSen».

«[oBbILLIEHNE MPOAYKTMBHOCTM (POTOCUHTE3A B UCKYCCTBEHHBIX 3KO/IOMMYECKMX

CUCTEMAX».
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Pasgen 3.0OCHOBbI FreHETUKK U cenekuumn (26 yacos).

OCHOBbI Y4YeHUs 0 Hac/MeACTBEHHOCTM U U3MEHUMBOCTU. ["eHeTMKa — HayKa 0
3aKOHOMEPHOCTAX HacNeACTBEHHOCTU Y M3MEHYMBOCTM OpraHn3moB. I. MeHgenb
— OCHOBOMOJIOXKHUK FeHeTUKK. ["eHeTUYeckas TePMUHONOISA U CUMBOJINKA.
3aKOHbI reHeTUKW, YCTaHOBNeHHbIe . MeHaenem. MoHornépuaHoe v
ANTMopnLHOE CKpeLyBaHue. XpoMOCOMHas TEOPUSA HAC/eACTBEHHOCTH.
B3anmopgencTeue reHoB. "eHeTnka nona. CuenneHHOe C NosoM HacnefoBaHue.
3HayeHne reHeTUKK 41 cenekumm n MeamunHbl. Hacne4cTBeHHble 60/1€3HU
4esnoBeka, X NMPUYMHLI U NPOMUIAKTMKA.

3aKOHOMEPHOCTM U3MEeHUYMBOCTU. HacnefCcTBeHHasA, UM FreHOTUNNYEeCKas,
M3MEHYMBOCTb. MOoaNMPUKaLMOHHASA, UM HEHAC/eACTBEHHAsA, N3MEHUYNBOCTD.
["eHeTuMKa Yenoseka.

["eHeTVKa U MeguumHa. MaTepuasibHble OCHOBbLI HAaC/1eACTBEHHOCTYU U
M3MEHYMBOCTU. ["eHETMKA 1 IBONFOLMOHHAA Teopus. ["eHeTrKa Nonynaumia.
OCHOBBbI CeNeKLN PaCTEHUA, XXMBOTHLIX 1 MUKPOOPraHn3moB. IMeHeTKa —
TeopeTnyeckas OCHoBa cenekumm. OgoMallHMBaHNe XXMBOTHbLIX U BblpalliBaHNe
KYNbTYPHbIX PaCTeHU — HayasibHble 3Tanbl cenekunn. Yyenvne H.M. Basunosa o
LIeHTpPaxX MHOroobpasus

N NPOUCXOXKAEHUSA KYNIbTYPHbIX pacTeHuin. OCHOBHbIe METOAb! CeNeKLMN:
rmépuamn3aums  UCKYCCTBEHHbIN 0TOOP. OCHOBHbIE AOCTVXEHNUA COBPEMEHHOIA
CeNIeKUMN KyNbTYPHbIX PACTEHNI, LOMALUHUX XXMBOTHbIX 1 MUKPOOPraHNU3MOB.
BuoTtexHonoruns, ee JOCTVXXEHNA U NEPCNeKTUBbLI Pa3BUTUA. DTUYECKME acMeKTbl
HEKOTOPbIX JOCTUXKEHWNIA B BMOTEXHONOrMN. KNOHMPOBaHNE XUBOTHbBIX
(Npo6nembl KNOHMPOBaHMS YeroBeKa).

[MpaKTNYyecKune 3aHATUSA:

«CocTaBneHve NPOCTENLINX CXeM MOHOTMOPUAHOIO N AUTrM6pPUAHOIo
CKpeLLMBaHNA».

«PeLleHne reHeTUYeCKnX 3agays».

«AHaNM3 PEeHOTUMNYECKOI N3MEHUNBOCTI.
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«BbIfIBNeHne MyTareHoB B 0pr>|<arou_\e|‘/’| cpege n KoCBeHHas OoueHKa BO3MOXXHOIO

X BNNAHNA Ha OPraHn3m».

CamocTosiTeNbHas paboTa

«HacneacTBeHHas MHGopMaUmMa 1 nepefada ee U3 NOKONEHNS B MOKONEHNN.
«[lpamaTuyeckne CTpaHuLbl B UICTOPUM Pa3BUTUSA FEHETUKI.

«YCMnexm COBPeMeHHOI reHeTVKN B MeAMLMHE W 34paBOOXPaHEHNI.

«3aKOHOMEPHOCTN (DEHOTUMNYECKOIN N TEHETUYECKON N3MEHUMBOCTI.
«LleHTpbl MHOr006pasns 1 NPOUCXOXAEHUS KYbTYPHbLIX PaCTEHNIA».
«LleHTpbl MHOr006pa3Nsa 1 NPOUCXOXAEHNSA AOMALLHUX XXUBOTHbIX».
«3HayvyeHne N3yveHnst NPeAKoBbIX POPM A1 COBPEMEHHOIN CeNeKLUmN».

«/IcTOpUA NPONCXOXKAEHVS OT/eNbHbIX COPTOB KY/NbTYPHbIX PACTEHNIA.»

Pasgen 4. NponcxoxxaeHne N pasBuTUe XXU3HW Ha 3eMsie. BO/THOLMOHHOE
yyeHue (22 yaca).

[MpouncxoxaeHne 1 Haya/lbHble 3Tanbl PasBUTUA XXN3HWU Ha 3eMne. [unoTesbl
MPOUCXOXKAEHNSA XKN3HWN. M3yueHne OCHOBHbIX 3aKOHOMEPHOCTEN BO3HUKHOBEHUS,
PasBUTUA N CYLLLECTBOBAHMA XXN3HM Ha 3eMe. Y C/TOXXHEHWE XUBbIX OpraH1n3MoB B
npoLiecce 3B0OMOLNN.

MHoroo6pasue XMBOro Mypa Ha 3emsie U COBPEMEHHAs ero opraHun3aums.
icTopus pa3BuTUS 3BOJKOLMOHHBIX Maen. 3HadeHne paboT K.JTnHHes, XK.b.
Jlamapka B pa3BuUTUN 3BOJTKOLMOHHBIX N B 6MONOrMK. DBOJOLMOHHOE YUYeHMe
Y. [dapBuHa.

EcTecTBeHHbIV 0T60pP. POsb 3BOMOLMOHHOIO YYEHUS B (hOPMUPOBaHUN
COBPEMEHHOM eCTECTBEHHO-HAY4YHOW KapTUHbI Mupa.

MWnKpPO3BONOLMA N MaKpPO3BOOLUUA. KoHLenuusa Buaa, ero Kputepun.
Monynauma — CTPYKTYpHas eAnHNLA BUAA W 3BOMOUUK. [BUXKYLLME CUNbI

3IBONHOLUNN. CunHTETMYECKaA Teopuma 3sonrLMn. MUKPO3IBONHOLNA. COBpEMeHHbIe
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npeactasneHuns o sugooobpasosaHmm (C. C. Yeteepukos, V. W. LLimanbraysen).
Makpoasosnouma. [lokasatenbCTsa 3BO/OLMUN.

CoxpaHeHre 61010rM4YecKoro MHOroobpasms Kak 0CHoBa yCTOMYMBOCTY
6rocepbl 1 NPOrpeccMBHONO ee pasBUTUA. MNMPUYMHBI BbIMUPAHNSA BULOB.
OCHOBHbIe Harpas/ieHNA 3BOJIHOLMOHHOIO Mporpecca. bronornyecknii Nporpecc 1
BM0/TIOrMYECKINIA perpecc.

Kputepun suaa.

CTpyKTypa nonynsayuu.

AJanTnBHbIE 0COGEHHOCTU OPraHM3MoB, X OTHOCUTE/bHbIN XapaKTep.
MpefcTaBUTENN PEAKUX U MCYE3atOLWMX BUAOB PACTEHUIA M XXUBOTHBIX.
[MpaKTUYecKmne 3aHATUS:

«OnucaHme ocobein 0gHOro Buaa no MopgOIornYecKoMy KpUTepmo».
«[MpucrnocobneHre opraHM3MoB K pasHbiM cpegaM 06uTaHns (BOAHOM, Ha3eMHO-
BO3YLUHO, MOYBEHHO).

CamocTtoaTenbHaa paboTta

«COBpeMeHHbIe NPeLCTaBNEHNSA O 3aPOXKAEHNMN YKNUZHN».

«PacCMOTpPEHME U OLEHKa Pas3/InyHbIX rMMNoTe3 NPOUCXOXKAEHUSA XKMU3HN Ha 3emne».

«Cuctema npupodp» K. JIMHHes 1 ee 3HaUYeHNe ANs Pa3BUTUS GUOMOTUN.
«3JBOMOUMOHHbIE naen X.b./lamapka 1 1x 3HauYeHue ANs pas3BUTUS GUONOTUN».
«l/IcTOpMA Pa3BMTMA 3BONIOLMOHHBIX el Ao Y. JapBuHax.

«[MpeanocbINKM BO3HUKHOBEHNS 3BO/HOLIMOHHOM Teopu Y. lapBuHax.
«CoBpeMeHHble NpeACTaBNeHMS 0 MeXaHU3MaX 1 3aKOHOMEPHOCTSIX 3BOSTHOLIMN.

«[lyT  noBbILLEHMUA O61oNOrnyecKomn NPOAYKTUBHOCTU B  UCKYCCTBEHHbIX

IKOCUCTEMAX».

Pasgen 5. MNMpouncxoxkaeHne Yyenoseka (11 yacos).
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AHTponoreHes. 3sonouna npumaros. CoBpeMeHHbIe TMNOTe3bI 0
NponcxXoXaeHnn Yenoseka. JlokasaTenbCTBa POACTBA Ye/l0BeKa C
MIEKOMUTAKOLLMMU YXMBOTHBLIMW. 3Tarbl 3BO/THOLUN Ye/I0BEKa.

Uenoseyeckune pacbl. POACTBO M eAUHCTBO MPOUCXOXAEHUSA Ye/T0BEeUYeCKUX pac.
KpunTunka pacusma.

[paKTn4yecKoe 3aHATHE:

«AHaN3 N OLEHKA Pa3/INYHbIX TMNOTE3 O MPOUCXOXKAEHUWN Ye/I0BEKa.
CamocToAaTeNnbHan paboTta

«CoBpeMeHHbI 3Tan pasBUTUA YesioBedecTBa. Yenoseyeckue pacbl. OnacHOCTb
pacu3ma.

«B03[e1nCcTBMe YesloBeKa Ha NMPUPOAY Ha pa3/INyHbIX aTarnax passutus

YEeNOBEYECKOIO 06L|.|,eCTBa».

Pasgen 6. OcHoBbI 3Kosormn (16 4acos).

JKO/I0rNsA — HaykKa 0 B3aMMOOTHOLLEHWUAX OPraH1M3MOoB Mexzay Co60ii 1
OKpY>KatoLLen cpefo. SKONOrnYeckme (hakTopbl, UX 3HAYEHWE B XKXMU3HW
OpraHn3moB. DKOMOrnyeckmne cucteMbl. Buaosas n NpocTpaHCTBEHHAA CTPYKTypa
akocucteM. MNuwesble CBA3W, KPYroBOPOT BELLECTB M NpeBpaLleHne 3Heprm B
akocucTemax. MexxBnaoBble B3aMMOOTHOLLIEHUS B 3KOCUCTEME: KOHKYPEHL S,
CUMOMO3, XMLLIHMYECTBO, NapasuTn3M. MNpuynHbI YCTOMYUBOCTU U CMEHDI
akocucTeM. Cykueccuu. VICKyCCTBEHHble CO00LLeCTBa — arpo3aKoCUCTEMbI U
YP60O3KOCUCTEMBI.

Buocthepa — rnobanbHas akocuctema. YdeHuve B. V. BepHagckoro o buocgepe.
Ponb XKUBbIX OpraHn3mMoB B 6rocepe. briomacca. KpyroBopoT BaXKHeLLNX
OMoreHHbIX 3/1EMEHTOB (Ha NpuMepe yrnepoga, a3ota u ap.) B brocdepe.
Buochepa n venosek. ViameHeHus B brocdepe. MocnefcTsms AedTeIbHOCTU
4enoBeKa B OKpY»KatoLLieli cpefie. Bo3aencTBue Npovn3BoACTBEHHOW AeATeNIbHOCTY
Ha OKPY)KatoLLLYyHo cpefy B 06/1acTi cBOei byayulein npodeccuun. I'nobanbHble
3KO/IOrn4yeckme npobaembl M NyTH NX PeLLEHNS.

JK0/10rns Kak TeopeTmnyeckasa 0CHOBa paLmoHabHOro NpUpoaonoib30BaHNA 1
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oXpaHbl Npupogpbl. Hoocgepa. MpaBuna noBeaeHUs NIOAEN B OKPYXKatoLLEe
NMPUPOLHON cpese.

BepeXkHoe OTHOLLEHME K B1OOrMYEeCKM 06beKTaM (PacTEHMAM M XKUBOTHBLIM U
MX COOOLLEECTBAM) N UX OXpaHa.

MpaKTnyecKune 3aHATUS:

«OnucaHye aHTPOMOreHHbIX N3MEHEHNIA B €CTECTBEHHbIX MPUPOAHbIX
naHawagTax cBoen MECTHOCTU.

«CpaBHUTENbHOE ONMCaHKe OAHON U3 eCTECTBEHHbIX NPUPOAHbIX CUCTEM
(Hanpumep, neca) 1 Kako-H1bY b arpo3KOCUCTEMbI (HanpyuMmep, MWeHNYHOro
nons)».

«CoCTaB/eHMEe CXeM Mepeaayn BELLECTB 1 3HEPTM NO LensM NUTaHus B
MPUPOLHOI 3KOCUCTEME U B arpoLeHO3e.

«OnuvcaHne 1 NPakTNUYeCcKoe Co3faHne NCKYCCTBEHHON 3KOCUCTEMbI
(NPecHOBOAHbI akBapuym)».

«PeLLeHne 3KOMOrMYecKmx 3ataq».

CamocTosTenbHas paboTa

«Ponb NpaBUTENbCTBEHHBIX M 06LLECTBEHHBIX 3KOMOMMYECKMX OpraHu3auunii B
COBPEMEHHbIX Pa3BUTbIX CTPaHax».

«PaunoHanbHOe MCNob30BaHMe 1 0XpaHa HEBO306HOB/SEMbIX NPMPOAHbIX
pecypcoB (Ha KOHKPETHbIX NpUMepax)».

«OnacHoCTb rnobabHbIX HapyLLeHW B brochepe. O30HOBbIE «abIpbI»,
KMCNOTHbIE JOXAWM, CMOTU U UX NPeAOTBPaLLEHNE.

«DKOMOTMYECKME KPUBNCHI M 3KONOTMYECKmNe KatacTpodbl. MpeaoTpalleHne nx
BO3HUKHOBEHUS».

«BroLEeHO3bI (3KOCUCTEMBI) Pa3HOr0 YPOBHS U MX COMOAYMHEHHOCTb B
rnobasbHOW aKocncTeMe — Guocgepe».

«B1a0BOe 1 3KONOrMYecKoe pasHoobpasme bMoLEeHO3a Kak OCHOBA ero

YCTOMUYMBOCTU.

Pa3gen 7. buoHuka (5 yacoB).
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BUOHMKa KaK OfIHO M3 HamnpaBfeHWin B1UONOTMN 1 KNOEPHETMKIN. PaccmMoTpeHune
OMOHMNKOW 0COBEHHOCTEn MOPgO-h3NONOrNYECKOM OpraHn3aLnn XXMUBbIX
OpraHn3mMoB 1 NX UCMOMb30BaHNA ANS CO3AaHNS COBEPLLEHHbLIX TEXHUYECKMX
CUCTEM W YCTPOMCTB MO aHaNormm ¢ XX1BbIMU cucteMamu. TpUHLMNGI U NPUMEpBI
MCNONb30BaHNSA B XO3SMCTBEHHON AeATENbHOCTM NtoAeit MOPhO-PYHKLMOHANbHBIX
4epT OpraHM3aUunn PaCTEHNI U XXUBOTHBIX.

CamocTtosiTenibHast paboTta

«leMoHCcTpaumm Mogenn cknagyaToil CTPYKTYPbI, UCNONb3YEMOIA B
CTPOUTENLCTBEY.

«TpybyaTble CTPYKTYpPbl B XXMBOIN NPUPOLE N B TEXHUKE.

«A3poAMHaMNYECKNE N TMAPOANHAMUYECKME YCTPONCTBA B XXMBOI NPUPOJE 1 B

TEXHUKE.

3. TEMATUYECKOE NM/1AHNPOBAHNE

Nen/n Pa3gen, Tema Konuy Y TOYHEHH
ecTBO  ble

4yacoB  xapaKTepu
CTUKW -

JecKpunTo
pbl
BeegeHue (2 vaca).
1 OO6BEKT n3ydeHnss 6UoNOrMmM — Xnsas NpUpoaa. 1 ne-5
2 3HayeHne 61onornM NP 0CBOEHUM NPogeccuii n 1 ne-7
CcreymasibHOCTeN cpefHero npogeccMoHaIbHOro nP-8
06pa3oBaHuMs. broniorus B npoeccun nNyYenoBog, . npP-33
Pa3gen 1. YueHue o KneTke (17 yacos).
3 XuMnyeckasa opraHusaumns KneTku. 1 ne-g
4 KneTka- anemeHTapHas XuBasa cucteMa M OCHOBHas 1 npr-18

CTPYKTYPHO-(PYHKLMOHAbHAS eANHULLA BCEX XKMBbIX NP-20

18



5-6

10

11-12

13-14

15

16

17

18
19

OpraHn3mos. YKN3HEHHbIN LNKN KNETKW.
OpraHquCKme N HEOPraHN4YeCKne BeLLECTBA K/TETKN
M XUBbIX OPraHN3MOB.

CTpoeHue 1 PYHKLMN KNETKN.

[MpoKapnoTNYECKNE N 3YKaPUOTUYECKUNE KINETKN.
LinTonnasma v knetouHas membpaHa. OpraHonfb!

KNETKW.

MpakTnyeckoe 3aHATME Nel. « HabnrogeHne KneTok
PACTEHMI U XXMBOTHbIX MOL MUKPOCKOMOM Ha

roToBbIX MUKpPOMNpPenapartax, nX OrnnMcCaHne».

OG6MEeH BELLIECTB 1 NPEBPALLEHNE 3HEPTUN B KNETKE.

[nacTUYeCKnii 1 3HePreTUUHeCcKmii 06MeH.

CTpoeHue 1 pyHKLMn XpomocoM. AHK — HocuTesb
HacneACTBeHHOW MH(opmauun. Pennukauna JHK.
"eH. MeHeTMYecKnin Kog. BrocnHTtes benka.
YKM3HEHHbI UMK KNeTKN. KneTku un nx
pa3Hoo6pa3ne B MHOrOK/1IETOYHOM OpraHu3mve.
MpakTnyeckoe 3aHATME No2. «[1puUroToBieHme n

onncaHne MMUKpOrpenaparoB KNETOK paCTEHMﬁ)).

MuTO3, UNTOKUHES.

MwuT03. LINTOKMNHes.

KoHTponbHas pa6ota Nel, B hopme TecTa. Mo Temam:
«CTpoeHne KNeTKn». «XMMmyeckas opraHu3aLms

KNETKU»

CamocTosiTenibHast paboTa ( 8 yacoB)
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J1IP-29
J1P-30

1P-20
JIP-21

J1P-8

NP-14
J1P-18
J1P-20
J1IP-29
J1P-30

J1P-36



11 MNoAroToBKa K yCTHOMY WX NUCbMEHHOMY OMnpocy Mo

y4eOHUKY, KOHCNeKTaM Unu VIHTepHeT pecypcam

1.2. PethepaT. Tema Ha BbI6Op 06Yy4atoLLerocs.

Paznen 2. OpraHu3m. PasMHOXeHUe 1 MHANBUAYaNbHOE pa3BUTUE

20

21

22

23

24

25-26

27

28

29

30

opraHunamos (15 yacos).

OpraHunsm — enHoe uenoe. MHoroo6pasue

OpraH13mMoB.

Pa3MHOXeHNe — BaXKHENLLIEe CBOMCTBO XKMBbIX
OpraH13moB.

[MonoBoe 1 6ecnonoe pasmMHOXeHME.

Meios.

O6pa3oBaHMe MOMOBbIX KIETOK U ON/I0J0TBOPEHME.
AMOpPUOHaNbHBbIA 3Tan oHToreHe3a. OCHOBHbIE
cTagun sMOPNOHA/ILHOIO Pa3BUTKS.

CX0[CTBO 3apoAplLleit NpeacTaBUTeNen pasHbiX
rpynn no3BOHOYHbIX KaK CBMAETENbCTBO MX
3BO/IOLMOHHOI0 poacTBa. MPUUMHbLI HapyLLIEHWIA B
PasBUTMM OpraHM3MOB.

MpakTnyeckoe 3aHATME Ne 3. «BbIfBNeHne 1

onncaHne NpPmn3HakoB CXO0ACTBa 3apo,qb|u1e|7| He/oBEKa

W PYTnX NMO3BOHOYHbIX KaK [0Ka3aTeNbCTBO MX
3BO/OLIMOHHOIO POACTBAX.

PenpoayKT1BHOE 3A0p0Bbe. [ocneAcTBUS BAMSIHUS
aNIKOro/1sl, HUKOTMHA, HAPKOTUYECKMX BELLLECTB,
3arpsasHeHNs cpe/ibl Ha Pa3BUTME YeNoBEKa.

MHoroo6pasue opraH13mosB.

20

L e

J1P-8
NP -14
J1IP-20

J1P-8

J1P-18
1P-20
J1IP-29
J1IP-30

J1P-8

J1P-18
J1P-20
J1IP-29
J1P-30

J1P-8



31 O6MeH BELLECTB U NpeBpalLeHVe S3HEPTN B KNETKE.

®OTOCUHTES.
32 JeneHve KneTkn. MuTos.
33 Onnof0TBOPEHNE Y PaCTEHNUI.
34 NHanBuayansHoe pa3BuTue opraHusma. Tunbl

NOCTAIMOPUOHANIBHOTO Pa3BUTUSA XXMUBOTHBIX.
CamocTosTenbHasd paboTa 8 yacos
2.1. MoarotoBKa K yCTHOMY UM MUCbMEHHOMY OMpocy Mo
YUebHUKY, KOHCMEKTaM UK IHTEPHET pecypcam
2.2. CocTtaBneHue Kpoccsopa. OpraHmam. PasmMHoXeHMe K

VHANBMAYaIbHOE Pa3BUTME OPraH3MOB.

Pa3gen 3. OCHOBbI FeHETUKN U cenekumnm (26 yacos).

35 ["eHeTMKa — HayKa 0 3aKOHOMEPHOCTAX
HacneACTBEHHOCTU Y U3MEHUYMBOCTM OPraH13MOB.

36 I". MeHAenb — OCHOBOMOJIOXKHUK FeHETUKN.
["eHeTnYecKas TEPMUHOMOTNA N CUMBO/IMKA. 3aKOHbI
reHeTUKW, ycTaHoBeHHble . MeHaenewm.

37 MoHornépuaHoe 1 AUrnopuaHoe CKpeLLmBaHme.

38 XpoOMOCOMHasi TeOpuna HacneACTBEHHOCTU. ["eHeTuKa
nona. CuenneHHoe C NOMOM HacnefoBaHue.

39 3HayeHue reHeTUKN ANs CeNekunn U MeLnUumHbI.

40 [MpakTnyeckoe 3aHATUE Nod «CocTaBneHue
MPOCTENLLNX CXEM MOHOTUMOPUAHOIO U AUTNOPUAHOTO

CKPELLIBAHUSI».

41-42 HacneacTtBeHHas, UM reHOTUNMMUYECKas,
N3MEHYMBOCTb.

43 KoHTponbHas pabota Ne 2 (3a 1 cemecTtp), B hopme

21

J1IP-18
J1IP-20
JIP-29
J1IP-30

nP-8
NP -14
NP-20

J1P-8

J1IP-18
J1IP-20
J1IP-29
J1P-30

JIP-21



TecTa. J1P-36

44 MoanrKaLunoHHas, Ui HeHacneACTBEHHaS, 2 J1P-8

N3MEHUYMBOCTb. [ eHeTnKa YenoBeka. J1P-18
1P-20

45 [MpakTnyeckoe 3aHATHE Ne 5 «AHaN3 1 1P-29
(heHOTUNUYECKON N3MEHUMBOCTU». J1P-30

46 ["eHeTMKa YenoBseka. 1

47 MpakTnyeckoe 3aHATME Ne 6 «PelleHMe reHeTuyeckmx 1
3afau».

48 ["'eHeTUKa 1 MeguunHa. 1

49 MartepuasibHble OCHOBbI Hac/1eACTBEHHOCTA U 1
N3MEHUYMBOCTH.

50-51 [eHeTuKa 1 3BOMOLUMOHHAA Teopus. eHeTHKa 2
nonynsaumm.

52 OpomMallHMBaHMe XUBOTHbLIX U BblpallBaHue 2

KYNbTYPHbIX PaCTeHWI1 — Haya/lbHble 3Tanbl
ceneKkuun.

53 YueHwue H.. BaBnnoBa 0 LieHTpax MHOroobpasus 1
N NPOUCXOXKAEHWS KY/IbTYPHBIX PacTeHWIA.

4 OCHOBHble MeTO/bl CeNekummn: rmépuansanms 1
M MCKYCCTBEHHbIA OTOOP.

95 OCHOBHbIe [JOCTMXKEHMSI COBPEMEHHOW CeNeKLMm 1
KYNbTYPHbIX PaCTEHWi, LOMALLHNX XXMBOTHbIX U

MNUKPOOPraHM3mMos.

56 [MpakTnyeckoe 3aHATME Ne 7. «BbifBneHne myTareHos 1

B OKpY>KaloLLeli Cpefie M KOCBEHHas OLIeHKa

22



S7

58

59
60

CamocTosiTeNbHas pa6oTa (13 4YacoB) B TOM uuncne 4 yaca B 1 cemecTpe

BO3MOX>XHOI0 X BJIMAHNA Ha OPraHn3m»».

BuotexHonorus, ee AOCTMXEHUS U MEPCNEKTUBDI
PasBUTKA.

JTNYecKme acneKTbl

HEKOTOPbIX AOCTUMXXEHUI B BMOTEXHOOTUN.
KnoHunpoBaHue XXNBOTHbIX (MPO6/1eMbl KNOHMPOBaHWS

4esioBeka).

['MNoTe3bl MPOUCXOXKAEHNS XKN3HMW.
13yyeHe OCHOBHbIX 3aKOHOMepHOCTe|7|
BO3SHMKHOBEHWA, Pa3BUTUA U

CywecTBoBaHNA XXN3HN Ha 3emne.

3.1. MoparoToBKa K YCTHOMY UM NUCbMEHHOMY OMpPOCy Mo

y4eOHUKY, KOHCMEKTaM 1nm VIHTepHeT pecypcam

3.2. NccnepoBaHue. TeMa Ha BbI6op 06yuyatoLLIEerocs.

Pasgen 4. lNpoucxoxkaeHne 1 pasBuTUe XXU3HN Ha 3eM/ie.

JBOJIIOLIMOHHOE YyeHue (22 vaca).

61

62

YCNoXHeHWe XMBbIX OpPraH13MoB B NPOLEcce

3BO/IHOLMN.

MHoroo6pa3|/|e YXMBOIro Mupa Ha 3emse n

COBPEMEHHas ero opraHu3aLms.

23
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J1IP-18
J1P-33
JIP-32
J1P-30

J1P-8

J1IP-18
J1IP-20
J1IP-29
J1P-30

npP-8
NP -14
NP-20

JIP-21
J1P-36



63

64

65

66

67

68-69

70

71

12

73

74,

79,
76

KoHTposnbHas paboTa Ne 4, B hopmMe TecTa rno Teme:
«[MpouncxoxaeHve N HavaslbHble 3Tanbl pa3BnUTUA
XXWN3HW Ha 3emrie».

3HauveHue paboT K. JInHHes, XK.b. lamapka

B pa3BMTUM 3BOJTFOLMOHHbIX NAei B BLOMOrnN.

3JBONOLMOHHOE Yy4yeHre Y. [apBuHa.

EcTecTBeHHbI 0TOOP. PO/b 3BOMOLMOHHOIO YUYeHUS
B )OPMUPOBaHNM COBPEMEHHOI eCTECTBEHHO-
Hay4HOW KapTWHbI MMpa.

MpakTnyeckoe 3aHATME Ne 9. «OnuncaHne ocobei
OAHOr0 BMAa No MOpPtosIOrMYECKOMY KPUTEPUIO».
KoHuenuusa Buaa, ero Kkputepuun. Monynsaums —
CTPYKTYypHasi eiMHM1LA B1Aa 1 3BOSHOLMN

[BVKyLLUme cunbl 3BONOUMKN. CUHTETUYECKAs Teopus
aBonoUmn. MUKpPo3BoIoLuS.

Mukpoagontoumsi. CoBpeMeHHbIe NPeACcTaBIeHNS O
Bugoo6bpasosaHun (C. C. Yetsepukos, V1. W.
LLImanbrayseH).

Makpossosouys. [1okazaTebCTBa 3BO/OLN.

CoxpaHeHue 61o1orMyecKoro MHOroobpasms Kak
OCHOBa YCTOMUYMBOCTUN BMOCHEPbI 1 MPOrPeCCUBHOIO
ee pa3BuUTUA. MNpUUNHBI BBIMUPAHUS BULOB.
KoHTponbHas pabota Ne 3 (rogoBast) B (hopme TecTa.
AHanNmM3 KOHTPO/IbHOM paboThbl

OCHOBHbIE HarnpaBneHns 3BOMIOLIMOHHONO Nporpecca.

Buonornyeckuin nporpecc 1 6UONOrMYecKnii perpecc.

24

J1P-8

J1P-18
J1P-20
J1P-29
J1P-30

NP-14
npe-17
J1P-8

J1IP-18
J1P-20
J1IP-29
J1IP-30



77-78  Kputepuu Buga. CTpyKTypa nonynaumu.

79-80 ApanTuBHble 0COGEHHOCTW OPraHM3MOoB, NX

OTHOCUTENbHbIN XapakTep.
81 MpakTnyeckoe 3aHATME Ne 8. «[MpucnocobneHne
OpraHn3MoB K pa3HbIM cpegam 0buTaHus (BOAHOA,

Ha3eMHO-BO3/1yLLIHO, MOYBEHHOI)».

82 AHTpPONOreHes.

CamocTosiTenibHast paboTa (11 yacoB). B Tom uncne 7 4acoB Ha 1 Kypce,

BO 2 CEMECTpe.

4.1. TloarotoBKa K yCTHOMY UMW MUCbMEHHOMY OMPOCY Mo
y4ebHMKY, KOHCNeKTam 1nn VIHTepHET pecypcam

4.2. MNpe3eHTayms. CoobLyeHre. Tema Ha BbI6Op
obyyatoLLerocs.

Pasgen 5. MNMpowncxoxaeHne Yyenoseka (11 vacos).

83-84  3BonoOUUSA NPUMATOB.

85-86 CoBpemeHHbIe TMNOTe3bl O NPOUCXOXAEHNN

yesioBeka.
87 KoHTponbHas pabota Ne 5, B popme TecTa.
88 AHa/IM3 KOHTPO/IbHOW paboThl.
89 JTanbl 3BONOLMM YenoBeka.
90 [MpakTnyeckoe 3aHATNE Ne 9. «AHa/n3 N OLEeHKa

Pa3NMYHbIX TUMOTES3 O MPOUCXOXXAEHUNN YETOBEKA».

01 KoHTponbHast pa6oTa Ne 6, B hopme TecTa o Teme:

«AHTponoreHes». «[MpoOUCXOXKAEHME YeOBEeKa».

92 AHanM3 KOHTPO/IbHOW pPaboThl.

25

1

1

N
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J1P-20

npP-8
NP -14
NP-20

J1P-8

J1P-18
J1P-20
1P-29
J1P-30
J1IP-9

N1P-14
J1P-26
NP-32



93 Yenoseyeckune pacbl. POACTBO U eAMHCTBO
MPOUCXOXKAEeHNA YeioBeyecKux pac. Kputuka
pacu3ma.

CamocTosATe/lbHas paboTa (6 Yacos).

5.1. MNoaroToBKa K yCTHOMY WX MUCbMEHHOMY Onpocy Mo

y4ebHMKY, KOHCNeKTam 1nn IHTepHET pecypcam

5.2. 2 CoobuleHuns. Tema Ha Bblbop npenogasBaTens.

Pa3gen 6. OcHoBbI 3Kosiormn (16 vacos).

94 JKOMornyeckme (PakTopbl, X 3HAYEHUE B XKMU3HU
OpraHv3mos.
95 JKonornyeckue cmuctemol. Bugosasa n

MPOCTPAHCTBEHHAsA CTPYKTYpa 3KOCUCTEM.
96 MuLieBble CBS3U, KPYTOBOPOT BELLIECTB U
MpeBpaLLeHNe 3HePrn B 3KOCUCTEMAX.

97 MexBnaoBble B3aMOOTHOLLEHMA B IKOCUCTEME:

KOHKYpeHUuA, CUMO103, XNWHNYeCTBO, MapasnTn3m.

98 MpakTnyeckoe 3aHATNe Ne 10. «CocTaB/ieHne CXeM
nepefayvn BeLLECTB M 9Heprum Mo Lensam nutaHus B

MPUPOAHOI SKOCUCTEME U B arpoLIEHO3e».

99 MpyYMHBI YCTOMUYNBOCTM U CMEHBI 3KOCUCTEM.
CyKueccum.

100 IcKyCCTBEHHbIe CO06LLECTBA — arpo3KOCUCTEMbI U
YP60O3IKOCUCTEMBI.

101 [MpakTnyeckoe 3aHATME Ne11l. CpaBHUTENBHOE
onucaHune OfHON U3 eCTECTBEHHbIX MPUPOAHBIX

cuctem (Hanpumep, fieca) U Kakoin-HMoyab
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nP-8
NP -14
NP-20

J1IP-5
npe-7
J1P-8
J1P-20
JIP-21
J1IP-30
JIP-31
N1P-34



102

103
104

105

106

107

108

109

dlfPO3KOCUCTEMDI (Hanpl/lmep, NweHN4YHOro I'IO]'IFI).

Buociepa — rnobanbHas akocucTema. Posib XMBbIX
opraHn3moB B 6roctepe. briomacca.

YueHue B. . BepHafckoro o buocepe.
KpyroBopoT BaXKHEALLNX BMOreHHbIX 3/1eMEHTOB (Ha
npumMepe yrnepoga, asora u ap.) B buocepe.
Buocgepa n venosek. Vi3ameHeHns B 6rocepe.
["nobasibHble 3KOMOrMYeckme NpPobaembl 1 MyTH UX
peleHus. IocneacTena AedATenbHOCTN YenoBekKa B
OKpY>KatoLLLen cpefe.

JKOM0rna Kak Teopetmyeckass 0CHoBa paLMoHa/IbHOro
NPUPOAON0/bL30BaHMA M 0XpaHbl Npupodbl. Mpasuna
NoBeEHUA NIOAEN B OKPY>KatoLLel NpUpoaHoii
cpene.Hoocepa.

[MpakTnyeckoe 3aHATNE Ne 15. «PeLleHne
9KOJIOrMYECKMX 3afau».

KoHTponbHas pabota Ne 7, B popme TecTa no Teme:
«AHTPOMOreHHbIe hakTopbl». «brocgepa —
rnobanbHas aKocucTemMa». «OKONOrMYecKme

CUCTEMbI».

CamocTosTe/IbHas paboTa (8 Yacos).

6.1 MoaroToBKa K yCTHOMY UM NNCbMEHHOMY OMpocy Mo

y4e6HUKY, KOHCMeKTaM Unu VIHTepHeT pecypcam

6.2 MpoekT. Tema Ha BbIboOp 00yyatoLLerocs.

Pasgen 7. BuoHuKa (5 4acos).

110

BMoHMKa Kak 0gHO 13 Hal'lpaBﬂeHI/Iﬁ oronornn n

27

npe-17
NnP-30
P-33
NP-34

nP-8
NP -14
NP-20

npP-7



KNOEPHETUKMN.

111 PaccmoTpeHne BUOHMKOI 0COB6eHHOCTEN MOpXo-

CbVI3I/IOJ'IOFI/I‘-IeCKOI7I opraHnsaunmn XXmBbiX opraHM3mMoB.

112 l/icnonb30BaHNsA XXMBbIX OPraHM3MOB A1 Co3aHus
COBEPLLEHHbIX TEXHUYECKMX CUCTEM M YCTPONCTB MO
aHasIorMm C XXUBbIMW CUCTEMAMMU.

113 [MpuHLKMNLI U NPUMEPbI UCMO/b30BaHUA B
X03ANCTBEHHON AeATeNbHOCTM Ntoaerh Mopgo-
(hYHKUMOHa/IbHBIX YePT OpraHu3aLmMmn pacTeHnn 1
YXMBOTHbIX.

CamocTosiTenibHast paboTa (3 yaca).

7.1. lNoaroToBKa K YCTHOMY WX NMCbMEHHOMY OMpocy Mo

y4ebHMKY, KOHCNeKTam 1an VIHTepHET pecypcam

7.2. Pedpepart, Tema Ha BbI6Op 06Yy4atoLLerocs.

114 KoHTponbHas paboTta (MToroeas) B popme Tecta No8.
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J1P-18
npP-17
JIP-30
N1P-32
J1P-33

NP-8

NP -14
NP-20
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CrMCOK MCMo/b3yeMoii NuTepaTypbi:

1

2.

Brvionorusa: BosbLIO CNPaBoOYHUK 4115 LLUKO/IbHUKOB Y MOCTYNatoLWwmx B
By3bl./ -M.; [podha, 2019 v gpyrve nepensgaHuns.

Omutpuesa T.A., KyumeHko B.C. u gp. buonorus: C60pHMK TeCToB,
3afay 1 3agaHuin. 9 -11 k. -M.: MHemo3uHa, 2017 n gpyrue
nepensfaHus,

Aparomunos B.H., Maw P. [, «bnonorua. VIII knacc. Yenosek», -M.:
BeHtaHa-Ipad, 2017 n gpyrve nepenspaHus,

3axapos B. b., CoHvH H. U. «buonoruns. MHoroobpasue XuBbIix opra-
HU3MOB. 7 Knacc», M.: ipotha, 2018 n gpyrve nepensgaHuns;

3axapos B.B., MamoHTOB C.I"., CoHUH H.. O6was 6uonorus. 10-
11kn. -M.; Apoda, 2018 v gpyrve nepensfaHuns;

KameHckuin A. A.. KpukcyHos E. A., MaceyHuk B. B. «BBeaeHue B 06-
LLLYKO G10M0rn0 1 3Kosornto. 9 knacey», -M.: Apoda, 2018 n apyrue
nepensaHus,;

Konecos [, B. n gp. «buonorus. Yenosek. 8 knacc», -M.: Opoda, 2017
N Apyruve nepevsfaHus;

NatiownH B. B., LLankuH B. A. «XKnBOTHble. 7 Knace». -M.: [poda,
2019 n apyrve nepensfaHns;

Ob6wwas 6uonorunsa. 10-11 kn. / A.K.benses, H.H.BopoHL0B,

.M. Obimwng v gp. Mog pen. A.K.bengesa. -M.: INpoceeweHne, 1017 u
Lpyruve nepenspaHus;

10.06was 6uonorus. 10-11 kn. ans wk. yrny6. nsyd. éuon. Mog pea. A.O.

PyBuHcKoro. -M: NocselleHne, 2020 v apyrve nepensgaHuns,

11. CoHuH H. L., CannH M. P. «buonorus. Yenosek. 8 knacc», -M.: [poda,

2019 n apyrve nepensgaHus,

12. Xpunkosa A. I'., Konecos 1. B. «buonorusa. Yenosek 1 ero 340posbe. 9

Knacc», M.: TlpocBeLleHune, 2017 n gpyrune nepenspaHus.

13. MaceuHnk B.B., KannHosa I'.C., CymatoxuH C.B. buonorua. 7 knacc.

Y4yebHUK AN 06LeobpasoBaTe/ibHbIX YUpeXaeHuin. -M.: TpocBeLleHue,
2019
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