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PabGouas ImporpamMma CoCTaBJICHA HAa OCHOBC d)eﬂepanLHoro FOC}’I[apCTBeHHOFO CTaHaapTa, IporpaMMabl 110 ouoaoruu JJIA

o61meo0Opa3oBaTenbHBIX KO (cOopHUK bronorus. Pabouune nporpammel. [Ipenvernas nuaus yueOHuKoB «JIunus sxu3am». 10—11 kiaccsr: yueo.
mocobue st 001eo0pa3oBaTeIbHBIX. OpraHu3aiuii: 6a3oBeiii yposeHs / B. B. Ilaceunuk — M. : TIpocsemienue, 2019), MOHOCTBIO OTpaXKaromien
conepskanue [IpuMepHoi mporpaMMel, C TONOJHEHUSIMH, HE MIPEBBIIAIOIIMMH TPEOOBAHUS K YPOBHIO OJTOTOBKU 00YUYaAIOIIUXCSL.
HopmaTuBHO-ipaBoBbIE JOKYMEHTHI, HA OCHOBAHUM KOTOPBIX pa3padoTaHa padouasi mporpaMmma:
o DenepanbHBINA TOCYIAPCTBEHHBINA 00pa30BaTENbHBIN CTAHAAPT CPEAHETO 00IIero odpazoBaHus (yTB. IprukazoM MUHUCTEPCTBA OOPA30BAHMS U
Hayku PO ot 17 mast 2012 r. N 413). [Tognyskt 6 uzmenes ¢ 7 aBrycra 2017 r. - [Ipuka3 Muno6puayku Poccun ot 29 utons 2017 r. N 613
o @enepanbhblii 3akoH PD o1 29.12.2012 Ne 273-03 "O6 ob6pazoBanuu B Poccuiickoit denepanuumy, cT. 2, 1. 9;
o denepanbHBIN rOCyIapCTBEHHBIA 00pa30BaTENbHBIN CTAHAAPT;
e mucbMo MuHHcTepcTBa 00pazoBanus U Hayku PD ot 19 ampens 2011 r. Ne 03-255 «O BBenenuu ¢eaepaibHOro rocy1apcTBEHHOTO
00pa30BaTeNBLHOTO CTaHIApTa OOIIETr0 00pa30BaAHUSY;
e (enepasibHBII MepeveHb yUeOHMKOB, pEKOMEHI0BaHHBIX MUHHCTEPCTBOM 00pazoBaHus U HaykKu P®D k ncnonb30BaHUIO B 00pa30BaTEIbHOM
nporecce B 001meo0pazoBaTeNbHBIX yupexkaeHusnx, Ha 2019-2020 rr., np. Munucrepcrsa oopazoBanus u Hayku PO Ne 345 ot 28.12.2018
e OCHOBHOW 00pa30BaTeNbHOW Mporpammoii cpemaHero odmero ooOpazoBanus MBOY «COIIl c. Hoas MBanoBka KammHWHCKOrO paiioHa
CapaTtoBckoli 06acTny;
e yuebnbM m1anoM MBOY «COILI c. HoBast BanoBka Kanmuaunckoro paitona CapaToBCKO# 001acTmy;

e Ilporpamma: IIporpamma no 6uonoruu Juist o6meoOpa3zoBaTeNnbHbIX KO (cOopHUK buonorus. Paboune nporpammel. [Ipenmernas nuHus
yuebHukoB «JIunus sxusamy». 10—11 knaccer: B. B. Ilaceunux, I'. I'. IlIBenos, T. M. Edumosa.

e VYuebnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueOHuK 17151 061eo0pa3zoBaTenbHbIX yupexaeHuit / B.B.Ilaceunuk - M.,
[Ipocsemenue. 2019 .

1.ITosicHuTenpHAs 3aNTUCKa

[Tpennaraemast pabouasi mporpaMma peain3yercs MpH UCIoIb30BaHUH yueOHUKOB «buomnorus. 10 kmace» u «buonorus. 11 kmace» mox
penakuueit mpodeccopa B. B. Ilaceunnka. [Iporpamma coctaBieHa B COOTBETCTBHH C TPEOOBAaHUAMHM K pe3yJbTaTaM CpeAHETO 00Iero oopa3oBaHusi,
yTBepkaeHHbIMU DeepanbHbIM FOCYIapCTBEHHBIM 00pa30BaTebHBIM CTAHAPTOM CPEAHETO
oO1mero oopa3oBaHusl.

[Iporpamma pa3paboTana ¢ y4€ToOM aKTyallbHBIX 33/1a4 00y4YeHHsI, BOCIUTAHUS U pa3BUTUs oOyuatomuxcs. [I[porpaMMa yuuThIBaeT ycioBus,
He0OXOIUMBIE I Pa3BUTHS JIUUYHOCTHBIX U TIO3HABATEIbHBIX Ka4eCTB 00yJaroIMXCsl.
[Tporpamma BKIIIOYaeT 00513aTeNbHYIO YaCcTh Y4eOHOrO Kypca, n3NoxkeHHyo B «IIpuMepHoil o0CHOBHOI 00pa30BaTeIbHONM MporpaMMe o OMOJIOTHH Ha
YpOBHE cpeaHero o0miero o0pa3oBaHus» U paccunTana Ha 68 gacoB. B mporpamme coniepKUTcs MpUMEPHBIA MepeYeHb JTa00PaTOPHBIX H
MPAaKTUYECKUX paboT, HE BCe U3 KOTOPHIX 0053aTENbHBI JJIs1 BBIOJHEHUS. Y YUTEIh MOXKET BBIOPATh U3 HUX TE, JUISL IPOBEACHUS KOTOPBIX €CTh
COOTBETCTBYIOIIME YCIOBHS B ILIKOJIE.


https://www.google.com/url?q=http://ivo.garant.ru/%23/document/70188902/entry/0&sa=D&ust=1566810486801000
https://www.google.com/url?q=http://ivo.garant.ru/%23/document/71730758/entry/1003&sa=D&ust=1566810486801000

OcBoeHue MporpaMMbl 0 OHOJIOTHH 00EeCIIeYuBaET OBJIaICHHE OCHOBAMHU Y4eOHO-UCCIIEI0BATENbCKON AEITEIbHOCTH, HAYYHBIMU METOAAMHU
pEILIECHNs Pa3IMUHbIX TEOPETUUECKUX U NIPAKTUUECKUX 3a]1a4.
N3ydenue 6uonoruu Ha 6a30BOM YpOBHE OPUEHTHUPOBAHO Ha o0ecreueHre 001eo0pa3oBaTebHON U 00IIEKYIbTYPHOMN MOArOTOBKU BBIITYCKHUKOB.
Ha 6a3zoBoM ypoBHe u3yuenue npeamera «bruomnorusy, B yacTa GopMupoBaHus y 00yJarOIUXCcs HAYYHOTO MUPOBO33PEHHSI, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB, OCBOCHHUSI MPAKTUYECKOTO MPUMEHEHHS HAYyYHbIX 3HAHUW, OCHOBAHO HA MEXKIPEIMETHBIX CBSI35X C IIPeIMETaMu 00JIacTel €CTECTBEHHBIX,
MaTEMaTHYECKUX U TYMaHUTAPHBIX HayK.

2.00m1as xapakTepucTHKa y4eOHOro nmpeameTa
B cucreme ectecTBeHHO-HayqYHOTO 00pa30BaHMs OMOJIOTHS KaK Y4e€OHBIHN MpeIMeT 3aHUMAET BaXKHOE MECTO B (DOPMHUPOBAHHUN: HAYYHON KapTHHBI
MUpa; QYHKIIMOHAIBHON rPaMOTHOCTH, HEOOXOMMOM JIs TOBCEIHEBHOM JKU3HH; HABBIKOB 3/I0POBOTO M 0€30MaCHOT0 IS YelIOBEKa U OKpYKarolen
cpenbl 00pa3a )KU3HU; IKOJIOTUYECKOTO CO3HAHUS; IEHHOCTHOTO OTHOILIEHHMS K KMBOM MPUPOJIE U YEIOBEKY; COOCTBEHHOM MO3ULIMU IO OTHOLIEHUIO K
Ouooruueckoi HHGopMaIiH, MOITy4aeMOl U3 pa3HbIX HCTOYHUKOB. M3ydeHre OHOI0THH CO3aeT YCIOBUs A1 POPMUPOBAHUS Yy 00yUaIOIINXCS
MHTEIJUICKTYaJIbHBIX, TPAKJAHCKIX, KOMMYHUKAIIMOHHBIX 1 HH(POPMAIIMOHHBIX KOMITETCHIINH.

Uzyuenue kypca «buonorus» B crapiieil IKoJie HAMpaBJIEeHHO Ha PElIeHUE CISAYIOUINX 3a1a4:
1) dopmupoBaHre cucTEMBI OMOIOTHYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON KapTHHBI MHPA;
2) pa3BUTHE JIMYHOCTU O0YUAIOUINXCS, UX UHTEIJIEKTYyallbHOE U HPABCTBEHHOE COBEPIICHCTBOBAHKE, (POPMUPOBAHUE Y HUX TYMaHUCTUYECKUX
OTHOIIEHUH U 3KOJIOTUYECKH 11€JIECO00PAa3HOT0 NOBEAEHUS B OBITY U TPYIOBOM J1€ATENbHOCTH;
3) BeIpabOTKY MOHUMAHUS OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTHU OMOJIOTHH, a Takke (opMUpOBaHUE OTHOIIECHUS K OMOJIOTMH KaK BO3MOXKHOM
obmactu Oyaymiei MpakTUYeCKOH e TeIbHOCTH.

Iesaun 6uonoruyeckoro o0pazoBaHus B CTapIIel HIKosie (GOpMyIUPYIOTCS Ha HECKOJIBKUX YPOBHSX: II100aIbHOM, METAIIPEIMETHOM, TUYHOCTHOM
U TMIpeIMETHOM, Ha ypOBHE TpeOOBaHMI K pe3ylbTaTaM OCBOSHHS COJIEpKaHHsI MPEAMETHBIX IPOTPaMM.

['mobGanpHbIE 11EMM OMOJIOTHYECKOro 00pa30BaHus ABJISIOTCS OOLIMMHU JUIsl OCHOBHOM M CTapIlel MIKOJIbI U ONPEAEIAIOTCS COLMATbHBIMU
TpeOOBaHUSAMH, B TOM YHCJIE U3MEHEHHEM COLMAIbHOW CUTYalluU Pa3BUTUS — POCTOM MH(POPMAIIMOHHBIX EPErpy30K, H3MEHEHUEM XapaKkTepa U
croco00B OOLIEHMS U COIIMANIbBHBIX B3aUMOAEHCTBUM (00BEMBI M CLIOCOOBI MOTYUYEHHS] MHPOPMAIK TOPOXKAAIOT Pl 0COOEHHOCTEN pa3BUTHS
COBPEMEHHBIX 10ApocTKOB). Hanbosnee mpoayKTUBHBIMU /7S pEILIEHUs 3a/1a4 Pa3BUTHS MOPOCTKA SBIISIOTCS COLMOMOpAlIbHAs U MHTEIJUIEKTyaIbHas
B3pPOCJIOCTb.

ITomuMo 3TOTO, rI106ATBHBIE LIETH (HOPMYITUPYIOTCS C YIETOM PACCMOTPEHHS OMOJIOTMYECKOr0 00pa30BaHMsI KaK KOMIIOHEHTA CUCTEMBI
o0Opa30BaHMs B 1IEJIOM, [TI03TOMY OHH SIBJIIOTCSI HanOoJee 00IKMMHU U COLUATbHO 3HAYMMBIMHU.

C yu€toMm BbIII€HA3BaHHBIX MTOIX0/0B INI00ATBHBIMU IESIMU OMOJIOTHUECKOTO
00pa3oBaHMs SBISIOTCS:

— COLHATU3ANMA 00YUJaIOUINXCS KaK BXOXKJICHUE B MUP KYJIbTYpPbI U COLIMATbHBIX OTHOLIEHUH, 00€CIIeunBaloliee BKIOYEHNE YUALIUXCS B Ty
WM UHYIO TPYIITY MO0 0OLIHOCTh — HOCHUTENS €€ HOpM, IIEHHOCTEH, OpUEeHTallMi, OCBaUBa€MbIX B ITPOIIECCE 3HAKOMCTBA C MUPOM >KUBOM MPUPOJIBL;



— NPHUOOIIEHHE K [T03HABATEIIBHON KYJIbTYpE KaK CHCTEME 03HABATEIbHBIX (Hay4YHBIX) IIEHHOCTEH, HAKOIUICHHBIX O0LIECTBOM B cdepe
OMOJIOTUYECKOI HAYKH.

[Tomumo 3TOTO, OMOIOrHUECKOEe 00pa30BaHUE HA CTapIICii CTYIIEHH IPH3BAHO 00CCIICYHTh:

— OPHMEHTAIMIO B CUCTEME ITUYECKUX HOPM M LIEHHOCTEH OTHOCUTEIBHO METO/IOB, PE3YJIbTATOB U JIOCTHXKEHUN COBPEMEHHON OMOJIOTHYeCKOn
HAyKH;

— Pa3BUTHUE NIO3HABATCIILHBIX KAYCCTB JINYHOCTH, B TOM YUCJIC [TO3HABATCIILHBIX NHTCPCCOB K U3YUCHUTIO OGH.[I/IX OMOJIOTMYECKHUX 3aKOHOMepHOCTef/’I u
CaMOMYy IPOIIECCY HAYYHOT'O O3HAHUS,

— OBJIaJACHHC y‘-Ie6HO'HO3HaBaTeJH)HI)IMI/I 1 IE€HHOCTHO-CMBICJIOBBIMH KOMIICTCHTHOCTAMMU AJISL (i)OpMI/IpOBaHI/Iﬂ MM03HABATCIILHON 1
HPaBCTBEHHOH KyJIbTYpbl, HAYYHOTO MHPOBO33PEHHUSI, & TAKIKE METOAOJIOTHEi OMOIOrHYECKOro SKCIEPUMEHTa U JICMCHTAPHBIMU METOIaMU
OMOJIOTMYECKUX MCCIICIOBAHUIA,

— (hopMHpPOBaHHE YKOJIOTHYECKOTO CO3HAHHS, [ICHHOCTHOTO OTHOLICHHS K )KUBOM IPUPOJIC U YEITIOBEKY.

3.Mecto B yueOHOM I1aHE

KonndecTBo 4yacoB, OTBOMMOE HA U3yUEHHE OMOJIOTHU B CTAPIICH HIKOJIE, 3aBUCUT OT YYeOHOTO TIaHa YTBEP)KICHHOTO 00pa30BaTeIbHON
opranu3zanueil. JlanHas paboyasi mporpamMma pacCuiTaHa Ha MpoBeAeHNe | yaca KIIACCHBIX 3aHATHI B HEAEIIO PU U3YYCHUH MPEIMETa B TeUCHHUE
nByx jieT (10 u 11 kmaccer). Obiree uncio yueOHbIX 4acoB 3a 2 roAa o0ydenus coctaBiuser 68 4, u3 Hux 34 4 (1 u B Hexemo) B 10 knacce, 34 u (1 u B
Henento) B 11 kiacce.

Kypcy 6mosnorun Ha cTyreHu cpeiHero oomero oopa3oBaHus MPEIIIECTBYET Kype OMOJIOTHH, BKIFOUAIOIIHA JJIEMEHTAPHBIE CBEICHUS 00
OCHOBHBIX OHOJIOrHYecKuX o0bhekTax. CoaepxaHue Kypca OMOIOTHH B OCHOBHOM IITIKOJIE, CITYKHT OCHOBOM /IJIsl U3y4eHUsI 00X OMOTOTHYECKIX
3aKOHOMEPHOCTEH, TEOpHii, 3aKOHOB, THITOTE3 B CTAapIIeH IIKOJIE, TIe 0c000e 3HAUYCHHE TPUOOPETAIOT
MHPOBO33PEHUYECKUE, TEOPETUIECKUE TTOHSATHSI.

Takum o0pa3om, cosepkaHre Kypca OMOJIOTHH B CTapIiei 1IKosie, 00Jiee MOJHO pacKphIBaeT o01Ire OMOJIOrHYeCKue 3aKOHOMEPHOCTH,
MIPOSIBIISIONINECS HA PA3HBIX YPOBHSIX OpraHU3allMU )KMBOU IPUPOIBI.

4. [TnaaupyeMble pe3yIbTaThl OCBOSHUS MpeIMeTa

JlesiTenbHOCTh 00Pa30BATENBHOTO YUpEKIeHHs 00111ero oopazoBaHus B 00yueHUH OHONOTHH B cpeiHel (TOTHOMN) MIKOJIe TOMKHA ObITh
HaIpaBJIeHa Ha JIOCTIKEHUE O0YUYAIOIIMMHICS CISAYIONUX JUYHOCTHBIX Pe3yJbTaTOB:
1) peanuzanuu THUYECKUX YCTAHOBOK MO OTHOIIEHUIO K OMOJOTUYECKUM OTKPBITHSIM, UCCIICIOBAHUSIM U UX PE3yJIbTaTaMm;
2) Ipu3HAHUS BBICOKOM IIEHHOCTH YKU3HU BO BCEX €€ MPOSIBIICHUSX, 3JI0POBbSI CBOETO U JIPYTUX JIIOJICH, pealli3alii YCTAaHOBOK 3JJ0POBOTO 00pa3a
KU3HU;
3) chopMHUPOBAHHOCTH ITO3HABATEIHHBIX MOTHBOB, HAITPABJIICHHBIX Ha MOJyYeHUE HOBOTO 3HAHUS B 00J1aCTH OMOJIOTHU B CBSI3H C
Oymy1iei npodeccuoHANBHON ASSITENFHOCTHIO UM OBITOBBIMH MPOOIEMaMHU, CBI3aHHBIMU C COXPAHEHHUEM COOCTBEHHOTO 3/I0POBbS U DKOJIOTUYECKOM
0€301MacHOCTH.



MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BHIITYCKHUKAMU CTapIIel IKOJIbI 6a30BOro Kypca OHOJIOTHH SIBIISIFOTCS:

1) oBnasieHNe COCTABISIOIIMME HCCIIEJOBATEIBCKOIM U TPOSKTHOM EATEIbHOCTH, BKIIIOYasi YMEHHUSI BUAETH POOJIeMy, CTAaBUTh BOIPOCHI,
BBIIBUTATh TUIIOTE3bI, JaBaTh OMPEIeICHUs] TOHATHIM, KilacCu(UUUpPOBaTh, HAOIIOAaTh, IPOBOIUTH SKCIIEPUMEHTHI, 1€TIaTh BHIBOABI U 3aKITIOYCHHUS,
CTPYKTYypUPOBATh MaTepual, OObSICHITh, JOKA3bIBATh, 3alIUIIATH CBOH HUJIEH;

2) ymenust paboTaTh ¢ pa3HbIMH HCTOYHUKAMH OMOJOTHYECKON HH(GOPMAIIMU: HAXOAUTh OMOJIOTHYECKYI0 HH(DOPMALIMIO B PA3TUYHBIX HCTOUHUKAX
(Texcre yueOHMKA, HAYYHO-TIONMYJISIPHOM IUTEpaType, OMOJIOTHYECKUX CIIOBAPSIX U CIPAaBOYHHKAX ), AaHATM3UPOBAThH U OLIEHUBATh WH(POPMAIIHIO,
peoOpa3oBbIBaTh HHGOPMAIUIO U3 OJHOM (POPMBI B APYTYIO;

3) crtocOOHOCTH BBIOMPATH IIENIEBBIE M CMBICTIOBBIE YCTAHOBKH B CBOMX JCUCTBUSX U IMOCTYIKAaX MO OTHOIICHHIO K KUBOW TPUPOJIE, CBOEMY
3I0POBBIO U 3/I0POBBIO OKPYKAOIINX;

4) yMeHHUsl aIeKBaTHO MCIIOJIb30BaTh PEUEBbIE CPECTBA JUISl IUCKYCCUU U apryMEHTAI[MU CBOEH MO3UINH, CPABHUBATH Pa3HbIE TOUKU

3pEHHUs], APTYMEHTUPOBATh CBOKO TOUKY 3PEHUS, OTCTAUBATh CBOIO MO3ULIHIO.

IIpenmMeTHbIMHE pe3yJIbTATAMH OCBOCHMSI BHIITYCKHUKAMU CTaplLIeH IIKOJIBI Kypca OMoI0ruy 6a30BOr0 YPOBHSI SIBIISIOTCS:

B nosnasamenvnoii (unmennekmyanvhoii) cgpepe:

1) xapakTepHUCTHKA COIepP)KaHus OMOJIOTHUECKUX TCOpHiA (KIIeTOuHasl, SBOJIOIIMOHHAs Teopus JlapBuHa); yuenus Bepuajckoro o ouocdepe;
3aKOHOB MeHiensi, 3aKOHOMEPHOCTEH H3MEHYMBOCTH; BKJIAa BHIAAIOIINXCS YUYEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKH;

2) BBIZICTICHUE CYIIIECTBEHHBIX MPU3HAKOB OMOIOTHYECKUX O0OBEKTOB (KJIETOK: PACTUTEIBHBIX U )KUBOTHBIX, TOSIEPHBIX U SICPHBIX, TOJIOBBIX U
COMAaTUYECKUX; OPraHU3MOB: OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BHJIOB, SKOCUCTEM, Onocdephl) U mpoleccoB (0OMEH BelIecTB, pa3MHOKEHUE,
JieJIeHue KJIETKH, OIUIO0TBOPEHNE, 1EUCTBUE HCKYCCTBEHHOI'O U €CTECTBEHHOTO 0TOOPOB, (hopMHpoBaHHE MPUCIOCOOIEHHOCTH, 00pa30BaHKe BUJIOB,
KPYTOBOPOT BEILIECTB U MPEBPALICHUS

SHEPTUH B IKOCHCTEMax U Ouocdepe);

3) oOBsicHeHHe posu OUONOTHH B (POPMHUPOBAHUH HAYYHOTO MHUPOBO33PEHHS; BKIaAa OMOIOTHYECKUX TeOpuil B (hOPMUPOBAHNE COBPEMEHHOM
€CTECTBEHHO- HAyYHOUN KapTUHBI MUPA; OTPUIATEIILHOTO BIMSIHUS AJIKOTOJIsl, HIKOTHHA, HAPKOTHYECKUX BEIIECTB Ha PA3BUTHE YEIIOBEKA; BIUSHUS
MyTareHOB Ha OPTaHU3M YeJIOBEeKa, SKOJOTHYECKHX ()aKTOPOB HA OPTaHU3MBbI; IPUYUH IBOJIOLUHU, U3MEHSIEMOCTH BUOB, HAPYIICHUN Pa3BUTHUS
OpraHU3MOB, HACJIEJICTBEHHBIX 3a00JIEBAHUA, MyTaIlui, yCTOMYMBOCTH M CMEHBI SKOCHUCTEM;

4) mpuBeeHNE A0Ka3aTeNbCTB (apryMEHTAIs) €AUHCTBA )KUBOW M HEKUBOM MPUPOJIBI, POACTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€i OPraHU3MOB
U OKpY>KaroIllel cpeJibl; HE0OXO0AUMOCTH COXpaHEHUs] MHOI000pasus BUJIOB;

5) yMeHue ToJIb30BaThCs OMOJIOTHYECKOM TEPMUHOJIOTHEN M CUMBOJIHKOM;

6) peleHne dIEeMEHTapHBIX OMOTOTHYECKUX 3aa4; COCTABJICHHE SJIEMEHTAPHBIX CXEM CKPEIIMBAHUS U CXEM MEPEHOCa BEIIEeCTB U DHEPTUH

B DKOCHCTEMaXx (LIeTH MUTaHUs);

7) onucanue oco0eil BUIOB 110 MOP(HOIOTHYECKOMY KPUTEPHUIO;

8) BhIBIIEHHUE U3MEHYMBOCTH, IPUCIIOCOOJIEHNI OPTaHU3MOB K cpe/ie 0OMTaHUs, HCTOYHHUKOB MYTareHOB B OKpY:KaroIllel cpee

(KOCBEHHO), aHTPOIIOTEHHBIX U3MEHEHUH B DKOCHCTEMAaX CBOEH MECTHOCTH; U3MEHEHHMI B 9KOCUCTEMaX HA OMOJIOTHYECKUX MOJCIISX;



9) cpaBHEeHHE OMOJIOTMYECKUX OOBEKTOB (XUMUYECKUI COCTAB TeJI KHUBOM U HEXHMBOM MPUPO/IbI, 3apOABIII YEJIOBEKA U IPYTHX MIIEKOMUTAIOIINX,
MIPUPOJIHBIE SKOCHCTEMBI 1 arPO3KOCUCTEMBI CBOCH MECTHOCTH), IMTPOIIECCOB (€CTECTBEHHBIN M HCKYCCTBEHHBINH 0TOOPHI, ITOJIOBOE M OECIionoe
pasMHOXKEHHUsA) U (POPMYIHPOBKA BBIBOJIOB HA OCHOBE CPABHEHUS.
B yennocmmuo-opuenmavyuonnoi cghepe:
1) aHanKM3 ¥ OLICHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH )KU3HU, IPOUCXOXKIEHUE YEJIOBEKA U BOBHUKHOBEHUE JKU3HU, IN100aIbHBIX IKOJIOIMUECKUX
po0JIeM U yTel X pelleHus, OCIeICTBUN COOCTBEHHOU JEATEIILHOCTH B OKPYXAIOIIeH cpesie; OMoIornueckoi nHpopManuu, morydaeMoi u3
Pa3HBbIX UCTOYHUKOB;
2) OleHKa 3TUYECKHUX aCIEKTOB HEKOTOPHIX UCCIEAOBAaHUM B 00J1aCTH OMOTEXHOJIOTUH (KJIOHUPOBAHUE, HCKYCCTBEHHOE OTUIOJIOTBOPEHHE,
HalpaBJICHHOE U3MEHEHHE T€HOMA).
B cehepe mpyoosoii oeamenvnocmu: oBnageHne yMEHUsIMHA U HABBIKAMH IIOCTAHOBKY OMOJIOTHYECKUX IKCIIEPUMEHTOB B OOBSICHEHUS MX
pe3yJIbTaTOB.
B cehepe pusuueckoit desamenvnocmu: 000cHOBaHKE M COOIIOICHUE Mep MPOMUIAKTUKHA BUPYCHBIX 3a00JI€BaHHUNA, BPEAHBIX PUBBIUEK
(KypeHue, ynorpebyieHue ajaKorossi, HApKOMaHMsI); IPaBUII IOBEICHUSI B OKPY’KalOLIel cpefe.
Bbuonorus kak Hayka. MeTobl HAYYHOI0 MIO3HAHUS.

Buosnorus kak KOMIJIEKCHAs: HayKa, METO/Ibl HAyYHOI'O TIO3HAHUS, HCIIOIb3yeMble B Onosnoruu. Cogpemennvie Hanpasienus 6
ouonocuu. Pors 6uonoruu B popMrupoBaHNH COBPEMEHHOM HayYHON KapTHHBI MHPA, IPAKTHYECKOE 3HAYCHNE OMOTOTHYECKUX
3HaHuil. buosnornyeckue cuctemMsl Kak IpeaMeT U3y4eHHs OO0 UH.
Kuerounslii ypoBeHb

MornexyssipHble OCHOBBI KM3HU. Heopranndeckue BemecTBa, Ux 3HaueHre. Opranndeckue BemecTna (yrieBo/bl, TUMUbI, O€JIKH, HyKJIEHHOBBIE
kucnotbl, AT®) u ux 3Hauenue. buononumepsl. Jpyeue opeanuueckue sewyecmea kiemku. Hanomexnonozuu 6 6uonocuu.

[{uTomorus, METOABI HUTOJIOTUH. POJIb KIIETOYHON TEOPUH B CTAHOBJIEHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTuHBI Mupa. Kietkn npokapuor
1 3yKapuoT. OCHOBHBIE YaCTH ¥ OPraHOM bl KJIIETKU, UX (PYHKLIUH.

Bupycsl — HekneTouHas opma KU3HU, Mepbl NPOPUIAKTUKH BUPYCHBIX 3a00JI€BaHU.

KuznenestenbHOCTh KiIeTKH. [mactuueckuit ooMeHn. @oTocuHTE3, XeMOCHHTE3. buocuHTes 6enka. JHepreTuueckuii oOMeH. XpaHeHue, nepenaya
U peasin3alus HaclaeCTBeHHOM nHpopmanuu B kietke. [ eHernueckuit koa. I'en, renom. ['enomura. Bausnue napkozennvix eeujecms Ha npoyeccul 6
K1emxe.

Knerounsiii nuki: uarepdasa u aeneHue. Mutos3 u meiios, ux 3HaueHue. CoMaTuyecKue U MoJIoBbIe KIETKHU.
Oprasn3mMeHHbIil ypOBeHb
Opranusm — eIMHOE 11eJ10€.
KuznenearenbHOCTh opranusMa. Perymsiuus ¢GyHKIMA opraHu3Ma, FroMeocTas.

PasmuoxeHnune opranuzMoB (Oecrosioe u mosioBoe). Cnocobwl pasmHodcenus y pacmenuti u dcugeomusix. UHAMBUAYyaIbHOE pa3BUTHE OpraHU3Ma
(onTOrenes). [IpuunHbl HapyIIeHUH pa3BUTHSA. PerpoyKTHBHOE 3/J0POBbE UEIOBEKa; MOCIEICTBUS BIUSHUS aJIKOTO0JIsl, HUKOTHHA, HAPKOTUYECKUX
BELIECTB Ha HMOPUOHANIbHOE pa3BUTHE YeNoBeKa. KuzHnenHble Yukivl pasHvlx 2pynn 0peaHusmos.



I'eneruka, MeTobl FeHETUKH. [ €HETHYECKAsk TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HacJIeACTBEHHOCTH . Mennens. XpoMocoMHas
Teopus HacieacTBeHHocTU. Onpenenenue noja. ClemieHHOe ¢ II0JI0M HacleI0BaHHe.
I'eneTnka yenoBeka. HacieacTBeHHble 3a0051€BaHuUs Y€I0BEKa M UX MPEAYNPEKICHUE. DTUUECKUE aCIIeKThl B 00JaCTH MEIULIMHCKON T€HETHKH.

I'enotun u cpena. Henacnencrsennas uaMeHunBocTh. Hacnencreennas n3sMeH4nBOCTh. MyTranuu. MyTtareHsl, X BIMSHUE HA 3J0pPOBbE YEJIOBEKA.

JlomecTukanus 1 cenekuus. Meropl cenekuuu. buotexHomnorus, e€ HalpaBiIeHUs U NEePCIEeKTUBLI pa3BuTHs. buobesonacnocme.
Teopus 3BOMOLIN

Pa3BuTHe 3BONIOIIMOHHBIX UAEH, 3BoIOLMOHHAsA Teopus Y. Jlapeuna. CuHTEeTHYECKas Teopus HBOMIOLMHA. CBUIETENBCTBA HBOJIIOLIMH KUBOU
pupoabl. MUKpO3BOJIIOLUS U MakposBosonust. Bun, ero kpurepuu. [lonymsnus — sneMeHTapHas eAMHULIA YBOJIIOLMHU. J[BHIKYILIME CHIIbI 3BOJIIOLUHY,
UX BIMSHMUE Ha reHO(GOH] nonymsuuu. HampasneHus 3BOTIOLUH.

MHoroo0pa3ue opraHu3MOB KaK pe3ysbTaT 3BoonuH. [IpuHIUIBI KIaccuuKaim, CUCTEMaTHKA.
Pa3Butue xu3Hu Ha 3eMie

l'unore3bl npoucxoxaeHus KU3HU Ha 3emiie. OCHOBHBIE ATallbl ABOJIIOLIMK OPraHUYEeCKOro MUpa Ha 3eMIIe.

CoBpeMeHHbIE MPeJICTABICHUS O IPOUCXO0XKICHUH YEJI0BEKa. DBOJIIOLUS YeloBeKa (aHTponorenes). JBumxkyiue cuisl anTpororeHesa. Pacsl
YeJI0BEKa, UX MIPOUCXOXKIECHNE U €IUHCTBO.

OpranusMsl 1 OKpyXxarouias cpeaa

[IpucniocobneHns OpraHu3MoB K JICHCTBHIO SKOJIOTUYECKUX (aKTOPOB.

Bbuoreonenos. Dxocucrema. Paznoobpasue sxocructeM. B3anMooTHOIIEHUS TOMYIISALMHA pasHbIX BUIOB B 3KocucTeMe. KpyroBopoT BelecTs u HOTOK
SHEPTUM B SKOCHUCTEME. Y CTOMUMBOCTh M TMHAMUKa 3KocucTeM. [lociencTBus BIUsSHUS JeSATEIbHOCTH YelloBeKa Ha 3kocucTeMbl. CoxpaHeHue
O61opazHo00pa3ns KaKk OCHOBA YCTOMUYUBOCTH 3KOCUCTEMBI.

Crpykrypa 6nocepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChEpHI.
Kpyeosopomuwi sewyecme 6 buocgepe.

I'moGanbHbIE aHTpONIOreHHbIE U3MeHEeHUs B ouocdepe. [IpobiieMbl ycTOUNBOrO pa3BUTHS.

Ilepcnexmuebi pazeumusi OUONOSUHECKUX HAVK.

[IpumepHBIii nepeueHb 1a00paTOPHBIX U MPAKTUYECKUX pabOT (Ha BIOOp yuuTeNs):

. Ucnionb30BaHue pa3iuyHbIX METOOB IIPU U3yYEHUH OMOJIOTHYECKHX OOBEKTOB.

. TexHHKa MUKPOCKOITHPOBAHUSI.

. 3ydeHune KIeToK pacTeHHI U AKUBOTHBIX MOJI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax U X OMUCaHHe.
. IIpuroroBnenue, paccMaTpuBaHUE U ONIMCAaHUE MUKPOIPENAPATOB KIETOK PACTEHUI.

. CpaBHEHUE CTPOCHHUS KJIETOK PaCTEHUH, )KUBOTHBIX, IPUOOB U OaKTEpHid.

. I3y4yeHne ABM>KEHHS LIUTOIIA3MBI.

. 3ydeHune mia3mMomnu3a u Jeraa3Molin3a B KJIETKax KOXKULIbI JTyKa.

. I3yuenne pepMEeHTAaTUBHOTO pacLIeIICHHs IEPOKCH/Ia BOJIOPOJIA B PACTUTENBHBIX M )KUBOTHBIX KJIETKaX.
. OGHapyxeHue OeIKOB, YIIEBOAOB, TUMUIOB C TTOMOIIHI0 KAYECTBEHHBIX PEAKIIHiA.
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B pe3ynbrare u3ydenus yueOHoro npeamera «buonorus» Ha ypoBHE CpeIHETO (TI0JIHOT0) 0011ero oopa3oBaHMs BBITYCKHUK Ha 6a30BOM

Boigenenne JIHK.

N3ydenne kataaTuTHUECKON aKTUBHOCTU (DEPMEHTOB (Ha MIPUMEPE aMIIIa3bl WM KaTallasbl).
Ha6mronenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX MUKpOIIpernaparax.
N3yuenne XxpoMOCOM Ha rOTOBBIX MUKpOIIpEnaparax.

N3ydenue craguii Meiio3a Ha TOTOBBIX MUKpOIIpenaparax.

N3yuenue cTpoeHust MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpEnaparax.

Pemenue snemMeHTapHBIX 33724 110 MOJICKYJISIPHON OMOJIOTHH.

BrisiBiieHrE TPU3HAKOB CXOJICTBA 3apOJIBIIICH YEIOBEKa U APYTHX MO3BOHOYHBIX KUBOTHBIX KaK JI0Ka3aTEIbCTBO UX POJICTBA.
CocraBieHue 2JIEMEHTAPHBIX CXEM CKpElIMBaHUA.

Pemenne reaeTHUeCcKUX 3a/1a4.

W3ydenue pe3ynpTaToOB MOHOTUOPUTHOTO U AUTUOPUTHOTO CKPEIIMBAHUS Y APO3O(PIIIBL.
CocraBnenue 1 aHajau3 POJIOCIOBHBIX YEJIOBEKA.

N3yueHnne n3aMeHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOIO Psifia U BapUallMOHHOW KPUBOM.
Omnwucanue penorurma.

CpaBHeHHE BIIOB IO MOP(OIOTHUECKOMY KPUTEPHIO.

Ornucanue nNpucrnocoO0JICHHOCTH OPraHU3Ma U €€ OTHOCUTEILHOTO XapaKTepa.

BrisBiieHre npucroco0eHrnld OpraHu3MOB K BIUSHHUIO Pa3JIMYHBIX KOJOTHUECKHUX (DAKTOPOB.
CpaBHEHHE aHATOMUYECKOTO CTPOCHUS PACTEHHI pa3HBIX MECT OOUTAHUSA.

MeTtosl u3mMepeHus: GakTopoB Cpebl OOUTAHUS.

N3yuenune skon0rnyecKkux ajganTaiui 4yeoBeKa.

CocrapieHHE TUILEBHIX ICTICH.

N3yuenune u onrcaHue 3KOCUCTEM CBOCH MECTHOCTH.

MopenupoBaHue CTPYKTYp U IPOLECCOB, TPOUCXOASAIINX B SKOCUCTEMAX.

Or1eHKa aHTPOIMOTEHHBIX U3MEHEHUI B TIPUPO/IE.

YPOBHE HAYUYHUTCS:

— pacKphIBaTh Ha IpUMepax poiib OMOIOTHH B (POPMHUPOBAHUHM COBPEMEHHON HAyYHOUM KapTUHBI MUpPA U B IPAKTUUECKON AESITEIbHOCTH JIIO/IEH;
— MOHUMATh M OMHMCHIBATH B3aUMOCBSI3b MEX/1y €CTECTBEHHBIMU HayKaMH: OHoJIoTuel, (U3MKOM, XUMuUeil; ycTaHaBIMBATh B3aUMOCBS3b

MPUPOAHBIX SIBJICHU;

— INOHUMAaTh CMBLICII, pa3jindaThb U OMMUCLIBATbL CUCTCMHYIO CBA3b MCKAY OCHOBOITIOJIArartoiuMu OMOJIOTHYCCKUMU ITOHSITUSMH: KJICTKA, OpTraHu3M,

BH/I, DKOCHCTeMa, Onocdepa;

— [IPOBOJAUTH SKCTICPUMCHTHI 110 U3YUCHUTIO OMOJIOTHMYECKUX OOBEKTOB H HBHCHHﬁ, OOBSICHATH PE3YIbTATHI SKCIICPUMCEHTOB, AHAJIU3UPOBATH

ux, GopMynHpoBaTh BHIBOIbL;



— HCII0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOI'O IO3HAHMSI B YUEOHBIX OMOJIOTMYECKUX UCCIIEJOBAHUAX, IPOBOJUTH SIKCIIEPUMEHTSHI 110

M3YYEHHUIO OMOJIOTHYECKUX OOBEKTOB U SIBICHUH, OOBSICHATH PE3yJIbTaThl 3KCIIEPUMEHTOB, aHATU3UPOBATh UX, (POPMYIHPOBATH BHIBOBI;

— (QopMysIupoBaTh UMOTE3bl HA OCHOBAHUH ITPEI0KEHHONW OMO0JIOrnyeckoil HH(popMauy 1 npeasaraTb BApUaHThbl IPOBEPKH TUIIOTE3;

— CpaBHHMBATh OMOJIOTUYECKHE OOBEKTHI MEXKy COOO0M 10 3aJaHHBIM KPUTEPHUSM, JIEJIaTh BBIBOJBI U YMO3AK/IIOUEHHS HA OCHOBE CPaBHEHUS;

— 00OCHOBBIBATbh €IMHCTBO KUBOM U HEXXUBOM MPUPO/IbI, B3AUMOCBS3HU OPraHU3MOB M OKPYKaIOLIEH Cpe/ibl HA OCHOBE OMOJIOTMUECKUX TEOPHIA;

— MPUBOJIUTH MIPUMEPHI BEIIECTB OCHOBHBIX I'PYIII OPIraHUYECKUX COCTMHEHUN KIETKH (OETIKOB, )KHUPOB, YIIIEBOIOB, HYKJIEHWHOBBIX KUCIIOT);

— pacno3HaBaTh KJIETKHU (IIPOKAPUOT U DYKApPUOT, PACTCHUH U )KUBOTHBIX) 110 OIUCAHUIO, HA CXEMATHUECKUX N300paKeHHSIX; YCTAaHABIMBATh CBA3b
cTpoeHus ¥ (PyHKIMIT KOMIIOHEHTOB KJIETKHA, 00OCHOBBIBATH MHOT000pa3me KIETOK;

— 00BACHATH MHOT0OOpa3ue OpraHu3MoB, IPUMEHSIS FIBOJIOLMOHHYIO TEOPHIO;

— OOBACHATH NPUYMHBI HACIEACTBEHHBIX 3a00JI€BaHNUI;

— BBISIBJISITh M3MEHYMBOCTh Y OPIaHU3MOB; CPaBHUBATh HACJIEICTBEHHYIO U HEHACJIEJCTBEHHYIO H3MEHUYHUBOCTb;

— BBISIBJISITH MOP(OJIOTHUECKHUE, (PU3HOIOTUIECKUE, TOBEICHYECKHE a/IallTAllMA OPTaHU3MOB K cpeJie OOMTaHUs U JCHCTBUIO

9KOJIOTUYECKUX (HaKTOpOB;

— COCTaBJISITh CXEMBI [IEPEHOCA BEILIECTB U SHEPTHH B SKOCUCTEME (LI€NU MUTAHUSA);

— MPUBOJUTH JJOKA3aTEIbCTBA HEOOXOIMMOCTH COXpaHEHUsI OMopazHO0Opa3us sl yCTOHUMBOrO pa3BUTHS U OXpaHbl OKpPYKarollel cpe/ibl;

— OIICHMBATH JIOCTOBEPHOCTH OMOJIOTUYECKOI HH(POPMAINH, TIOTYIEHHON U3 Pa3HBIX UCTOYHUKOB;

— MPEJICTaBIIATh OMOIOTUUECKYI0 HH(OPMALIHIO B BUJIE TEKCTa, TaOIMIIbI, rpaduKa, AuarpaMMbl U JieJaTh BHIBObI HA OCHOBAaHUU
MIPE/ICTaBICHHBIX JTaHHBIX;

— OILICHMBATH POJIb JOCTHKEHUN T€HETHKH, CEJIEKLIUU, OMOTEXHOJIOTHH B MPAKTUYECKOMN 1€ATEIIbHOCTH YEI0BEKa;

— OOBSCHATH HETATUBHOE BIUSHUE BEIIECTB (aJIKOr0JIsl, HUKOTHHA, HAPKOTUYECKUX BEUIECTB) HA 3apOJIBILIEBOE PA3BUTHE YEIOBEKA.

BeinmyckHUK Ha 6a30BOM YpOBHE MOJYYUT BO3MOKHOCTh HAYUUTHCS:

— J1aBaTh Hay4yHOE 00bICHEHNE OMOJIOTMYEeCKUM (haKTaM, poleccam, sIBICHUIM, 3aKOHOMEPHOCTSIM, UCIIOJIb3YSl OMOJIOTHYECKUE TEOPUU
(KJIETOYHYIO, 3BOJIIOLIMOHHYIO), yUeHHE 0 Orocdepe, 3aKOHbI HACIeCTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYUBOCTH;

— XapaKTepHu30BaTh COBPEMEHHBIE HAIIPaBJICHUs B Pa3BUTUN OMOJIOIMH; OMUCHIBATh UX BO3MOYKHOE MCIIOJIb30BaHUE B IPAKTUUECKOM 1€ATENbHOCTH;
— CpaBHMBATH CIIOCOOBI I€JICHUS KIETKHU (MUTO3 U MeHO03);

— pewiath 3a/1a4M Ha rnoctpoeHue pparmenrta Bropoitl uenu JIHK no npennoxxennomy ¢pparmenty nepsoid, ”PHK (MPHK) no yuactky JJHK;

— peuiath 3a/1a4d Ha ONpe/IesIeHne KOJIMYECTBAa XPOMOCOM B COMAaTUYECKUX U MOJIOBBIX KJIETKAX, a TAKXkKe B KJIETKaX Mepe]] HayauoM JefeHus (Melo3a
WJIA MUTO32) U TIO €r0 OKOHYAHHUH (J11 MHOTOKJIETOUYHBIX OPTraHU3MOB);

— peuaTth reHeTHYeCKHe 33/Ja4l Ha MOHOTHOPHUIHOE CKPELUBAaHUE, COCTABIATH CXEMbl MOHOTHOPUAHOTO CKPEIINBAHUS, TPUMEHSS

3aKOHBI HACJIEICTBEHHOCTH U MCIIOJIB3Ys OMOJIOTHUYECKYI0 TEPMUHOIOTHIO U CUMBOJIHKY;

— yCTaHaBJIMBATh TUIl HACJIEJOBAHUS U XapaKTep MPOSBICHU MPU3HAKa M0 33JaHHON CXeMe POAOCIOBHOM, MPUMEHSS 3aKOHBI HACJIE/ICTBEHHOCTH;
— OLIEHUBATh PE3YyJbTaThl B3AUMOAECUCTBHS YEJIOBEKA U OKPY>KAIOILEH CPeIbl, IPOTHO3UPOBATh BO3MOKHBIE ITOCIIEICTBUS A€ATEIbHOCTH YEI0BEKA
JUIS CYILIECTBOBAHUS OTJEJIbHBIX OMOJOTHYECKUX O0OBEKTOB U LIETBIX MPUPOIHBIX COOOIIECTB.



5. Copepxanrie yaeOHOTO MpeMeTa

Conep:xkanue yyeoHnoro npeamera 10 kiaace

Pa3zoen 1. Buonozusa Kak KOMRIEKc HAYK 0 HCUBOU npupooe.

buonorus B cucreme Hayk. CoBpeMeHHbIE HanpapiieHUs B Ouonoruu. CBsizb OMOJIOTUY C IPYTUMU HayKaMu. BrinonHeHre 3akoHOB GU3HUKH U XUMHHU B
XKUBOU npupose. CUHTE3 eCTECTBEHHOHAYYHOI'0 M COLIMOTYMaHUTAapHOI'O 3HAHUSI HA COBPEMEHHOM JTarle pa3BuTus HuBmiIn3anuu. [Ipaktuueckoe
3HaueHue OMOJIOTUYECKUX 3HaHUM. buonornueckrue cucTeMsl Kak npeaMer uzydeHus ononorud. OCHOBHbIE MPUHIUIIBI OpraHU3aIUN U
(GyHKIMOHUPOBAHUS OMOJIOTHYECKUX CUCTEM. BHOIOrnyeckre CUCTEMBI pa3HbIX YPOBHEH OpraHu3aliy. [ MoTe3bl U TEOpUH, UX POJIb B
(GhopMUPOBaHUH COBPEMEHHOI €CTeCTBEHHOHAYUYHON KapTUHBI MUpa. MeToAbl HAyYHOTO TO3HAHUS OPTaHUYEeCKOTO MUpa. JKCIIEPUMEHTAIIbHBIE
METOBI B OMOJIOTHH, CTATUCTHYECKast 00paboTKa JaHHBIX.

CoBpemenHble HanpaBieHus B Ononoruu. CBs3b OMOJNIOrHH ¢ APYTUMU HayKaMmu. BeInomHeHne 3aK0OHOB (PU3MKK U XUMUU B kUBOM mipupojie. CuHTe3
€CTECTBEHHOHAYYHOTO U COLMOTYMAaHUTAPHOTO 3HAHMSI HA COBPEMEHHOM JTarle pa3BUTHUS IUBUIM3AMU. [IpakTiHueckoe 3HaYeHnEe ONOTOTHYECKUX
3HaHUU. bruonornyeckue cucTeMbl Kak mpeaMeT u3ydeHus: ononoruu. OCHOBHbIC TPUHIIUIIBI OPraHU3aluy U GYHKIIMOHUPOBAHUS OMOJIOTHYECKHIX
cucreM. bronornyeckne cucTeMbl pa3HBIX YPOBHEH OpraHu3anuu. [ UoTe3bl U TEOpHUH, UX POJIb B JOPMUPOBAHUHN COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTUHBI MUpa. MeTO/Ibl HAyYHOTO MMO3HAHUS OPTraHUYECKOTO MUpa. DKCIIEPUMEHTAIIbHBIE METO/IbI B OMOJIOTHUH, CTATUCTUYECKast
00paboTKa JTaHHBIX.

Jlemoncmpayus

[Toptpets! yuenbix. Cxembl: «CBsi3b OMOJIOTHH C IPYTUMU HayKamuy, «CrucreMa OMoJIOrHYecKuX HayK», «brnonornyeckue cucTeMol», «Y pOBHH
OpraHu3alM >KUBOU MPUPObI», «CBONCTBA KUBOW MaTepun», «MeTo1bl MO3HAHUSA KUBOW TPUPOBI.

Jlabopamopuvie pabomol

TexHrKa MUKPOCKOITUPOBAHUS

Pazoen 2. Cmpykmyphoie u )yHKYUOHATLHBIE OCHOB HCUZHU.

Monexynsapuuiii ypogens

MounekynsipHble OCHOBBI )KM3HH. Makpo3J1eMeHThl 1 MUKpOasieMeHThl. Heoprannueckue Bemiectsa. Bozga, ee ponb B uB0il npupoze.
IunpodunsHOCTh U THAPOHOOHOCTE. PONbh MUHEpaNbHBIX conell B kneTke. OpraHnyecKre BEIIecTBa, MOHITHE O PETYISPHBIX U HEPETYISIPHBIX
ouononumepax. Jlunuasl, ux ctpoeHre. @yHKIMY TUOUA0B. YTiaeBoabl. MoHOCaXxapuabl, OJIUrocaxapubl U nouucaxapuasl. OyHKINN yrieBooB.
benku. CoctaB u cTpykrypa 0enkoB. OyHKinn 0e1KoB. DepMEHTHI — OMOJTOTUYECKHE KaTaTn3aTopbl. Mexanmu3m aeictBus GpepmentoB. HyknenHnoBbie
kucinotsl. JJHK: ctpoenue, cBoiictBa, mectononoxenue, pynkuuu. PHK: crpoenue, Bunel, pynkunun. AT®: crpoenue, pyHkunu. Buramuns.
Hanortexnomoruu B 6uonoruu. Pemenue 3a1a4 mo MOJICKyJIIpHON OMOJIOTHH.

Jlabopamopnvie pabomul

1.06HapyxeHne OEITKOB C IMOMOIIBIO0 KAaUeCTBEHHBIX PEAKITUN.

2.M3yueHune GpepMEeHTATUBHOTO PACIIEIICHHI IEPOKCHIA BOAOPOA B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX

Knemounwiii yposenw



Knerka — cTpykTypHas U QpyHKIHMOHaAIbHAs equHKIIAa opraHnu3Ma. Pa3surue nuronorun. CoBpeMeHHbIE METO/Ibl M3yueHHs Ki1eTkH. Kierounas reopust
B CBETE COBPEMEHHBIX JIaHHBIX O CTPOCHUH U (PYHKUUAX KIETKH. Teopus cumOnorene3a. OCHOBHBIC YaCTH U OPTaHOUIbI KJIETKH. MeMOpaHHbIE U
HemeMOpaHHble opraHonibl. Ctpoenue u pyHKkuuu ouosnorndeckux Memopas. Llutornasma. Lurockener Opranouas! nsuxenus. SAapo. Crpoenue u
¢bynkuuu xpomocom Pubocombl. Duora3marndeckas cetb. Bakyonn. Kommiekc IN'ompmxu. JInzocomer. Muroxonnpuu. [Inactuasl. Bximrouenwus.
OCHOBHbBIE OTJIMYUTEIBHBIE OCOOCHHOCTHU KJIETOK MPOKapuoT. OTIMUUTEIbHBIE OCOOEHHOCTH KJIETOK 3yKapuoT. Bupycsl — HekseTouHas popma
xu3HA. CriocoObl epeaun BUPYCHBIX HH(PEKINNA 1 Mepbl MPO(UIaKTHKH BUPYCHBIX 3a00neBanmii. PerpoBupycsl u mepsl 60pb6s1 co CITH {om.
[Tpuonsl. Bupycomorusi, ee npakrudeckoe 3HaueHHe. Kietounsiii Mmetabonu3M. depMeHTaTUBHBIN XapaKTep peakiuii 0OMeHa BEIIECTB. ITaIlbl
HHEPreTUIeCKOro ooMeHa. A’poOHOe 1 aHadpoOHOE AbIxaHue. Posib KJIETOUHBIX OPraHOUIOB B MPOLIECCAX SHEPTETHYECKOT0 0OMeHa. ABTOTPO(HI 1
rerepoTpodsl. Potocunres. Mazpl poTocuHTe3a. Xemocunres. HaciaencrBeHHas HHGOpMaLus U ee peajin3alus B KiIeTke. [ eHeTudeckuit KoJ, ero
CBOMCTBA. DBOIIOLUS NpeAcTaBiieHUui o0 reHe. CoBpeMEeHHbIE IIPECTABICHUS O I'eHe U reHoMe. buocunres Oenka, peakiuu MaTpUYHOIO CUHTE3A.
Perynsanus paboThl T€HOB U IPOIIECCOB 0OMEHa BELECTB B KJeTKe. | 'eHHas MHXeHepHsl, TeHOMMKa, IpoTeoMuka. Hapymenrne 6MoXUMUYeCKUX
MIPOIIECCOB B KJICTKE IO/ BIMSIHUEM MYyTareHOB M HAPKOTEHHBIX BemiecTB. KieTounslil nuki: naTepdasa u nenenne. MuTos3, 3HaueHHE MUTO3a, (a3bl
muTo3a. CoMaTHyeckue u MmoJjioBble KiIeTKu. Meiio3, 3HaueHue Meio3a, (hazpl Meiio3a. Meiio3 B )KHU3HEHHOM IMKJIe opraHu3smMoB. @opMupoBaHue
IIOJIOBBIX KJIETOK Y IBETKOBBIX PACTEHUH U TO3BOHOYHBIX JKUBOTHBIX. Perymsnus neneHus KiIeToK, HapylleHus Peryisiinuy Kak IpuYuHa 3a00J1eBaHu .
CTBOJIOBBIE KJIETKH.

Jlemoncmpayuu

Cxewmbl, Tabau1bl, pparMeHTsl BUICO()UIBMOB M KOMIBIOTEPHBIX ITporpamm: «CTpoeHne MoseKyibl Oenkay, «Ctpoenue mosekyisl JTHK»,
«Ctpoenne monekyisl PHK», «Ctpoenne kinetkn», «CTpoeHue KIETOK MPOKapuoT U 3yKapuoT», «CTpoeHne BUpycay», «XpoMOCOMBI»,
«XapakTepHucTuka reHay, «Yapoerue moiuexyisl JJHK», «®otocunres», «OOMeH BelecTB U NPeBpallleHNs SHEPTUN B KIIETKe», «JleneHue KiIeTku
(MuTO3, Mei03)», «IloOBBIE KIETKM.

Jlabopamopuwie pabomol

. TexHUKa MUKPOCKOTMPOBAHUS

. I3y4eHune KIeToK pacTeHUI U KUBOTHBIX 110l MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE.

. 3ydeHune mia3mMomnu3a u Jenaa3Molin3a B KJIETKaxX KOXKULIbI JIyKa.

. IIpuroroBnenue, paccMaTpuBaHUE U ONIMCAHUE MUKPOINPENAPATOB KIETOK PACTEHUH.

. CpaBHEHUE CTPOEHHUS KJIETOK pacTEHUI, )KUBOTHBIX, IPUOOB U OaKTEpU.

. Habmoienue MuTo3a B KJIeTKax KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

. I3y4yeHune cTpoeHus MOJIOBbIX KJIETOK Ha TOTOBBIX MUKpOIIpEnaparax.
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Conep:xkanue yyeoHoro npeamera 11 kiaace
Pa3zoen 1. Opeanuszm.
OpeanuzmenHblll ypoBeHs.



Oco0eHHOCTH OJTHOKIETOUYHBIX, KOJOHUAIBHBIX U MHOTOKJIETOYHBIX OpraHiu3MoB. B3auMocBs3b TkaHel, OpraHoB, CUCTEM OPraHOB KaK OCHOBa
LIEJI0CTHOCTU opranu3mMa. OCHOBHBIE ITPOLIECCHI, IPOUCXOAIINE B OPraHU3ME: IUTAHUE U MUILEBAPEHHE, JIBUKEHHUE, TPAHCIIOPT BEIIECTB, BbIIECICHUE,
pa3apaKuMoCTh, peryisiuus y oprauu3mMoB. [lognep:kanue romeoctasa, IpUHIMI 00paTHOU cBsA3U. PasMHOXkeHHe opraHu3MoB. becnonoe u moixoBoe
pasMHOXeHue. [[BoiiHOe OMI0I0TBOPEHHUE Y IBETKOBBIX pacTeHuil. Buapl omioqoTBOpeHust y AKUBOTHBIX. CIIOCOOBI pa3MHOKEHHS Y pACTEHUH 1
#UBOTHBIX. [TapTenorenes. OnTorene3. OmOpuoHansHoe pazputue. [locrambpuonansHoe pazsurue. [Ipsmoe u Henpsimoe pa3Butue. Ku3HeHHbIE
LMKJIbl pa3HBIX TPYII OpraHUu3MOB. Perynsius nHaAuBUAYyalIbHOTO pa3BUTHs. [IpuunHbI HapyEeHUI pa3BUTHSI OPTaHU3MOB.

HcTopust BOBHUKHOBEHUS M PA3BUTHUS TEHETUKH, METO/Ibl TEHETHKH. | eHeTHuecKre TEPMUHOJIOTHS U cUMBOJIMKA. ['eHOTHI U heHoTHII.
BeposiTHOCTHBIN XapakTep 3aKOHOB F€HETUKH. 3aKOHBI HaclleZCTBEHHOCTHU. I'. MeHens u yciioBus ux BblnojHEeHUs. L{uronornueckue oCHOBBI
3aKOHOMEPHOCTEN HACIeI0BAHMS. AHAIM3UPYIOIIEE CKpelMBaHe. XpOMOCOMHAs TEOpUs HacieACcTBeHHOCTH. CUEeIeHHOE Hacle0BaHue,
KkpoccuHrosep. Onpenenenue nojua. ClienieHHOE ¢ TI0JI0M HacieloBaHue. B3aumoaelicTBre aliebHbIX U HEAJJIEIbHBIX F€HOB. [ eHeTn4ecKue OCHOBBI
WHJMBHUIYaJIbHOTO pa3BUTHs. [ eHeTHUeCcKOe KapTUPOBAHUE.

['eneTrka yenoBeka, METOIbI M3yYCHHS T€HETHKH YelloBeKa. PenpoaykTHBHOE 3710pOBbe uenoBeka. HacnencrBennsie 3a001€BaHus 4Y€JI0BEKa, UX
npenynpexaeHue. 3HaueHUe TeHeTHKH JUIsl MeAULMHBI, 3THYECKUE aCIIEKThl B 00JIACTH MEAMLIMHCKON I'eHETUKH.

I'enorun u cpena. HenacnencrsenHas naMeHunBocTh. Hopma peakuyu npusHaka. BapuannoHHBIN psax M BapuannoHHas kpusas. HaciencrsenHnas
W3MEHYUBOCTh. BUJIbI HaciecTBeHHOM n3MeHUnBOCTH. KOMOMHATHBHAS H3MEHYUBOCTh, €€ HCTOYHUKU. MyTaiuu, BUIbI MyTaluil. MyTareHsl, Hx
BJIMSIHUE Ha OpraHu3Mbl. MyTaluu Kak Npu4rHa OHKOJIOTHYECKUX 3a00sieBaHUi. BHesiepHas HaclleICTBEHHOCTh M U3MEHUYUBOCTh. DTIUT€HETHKA.
Jlomectukauus u cenekuus. LIeHTpbl 0JloMalIHUBAaHUA )KUBOTHBIX U LIEHTPBI IPOUCXOKIAEHUS KYIbTYPHBIX pacTeHUN. MeTOoIbl CeNleKIuu, NX
reHEeTUYEeCKHe OCHOBBL. MICKyCCTBEHHBIN 0TOOp, €ro BUJIbl. Y CKOPEHHE U MOBBIIIEHHE TOYHOCTH 0TOOpa C MOMOIIbIO COBPEMEHHBIX METO/I0B T€HETUKHU
u OuorexHosnoruu. ['erepo3uc 1 ero UCMOIb30BaHNE B CeNEKIUU. Paciipenre reHeTHuecKoro pasHooOpasust CeNeKIIMOHHOTO MaTepuaa;
MOJIMIUIONIHS, OTAAJICHHAs! TMOpUIU3alusl, SKCIIEpUMEHTAIbHBIN MyTareHes, KJIeTOUHasi MH)KEHEPHsI, XpOMOCOMHAas MHXKEHEPHsl, TeHHAasi MHKEHEP Usl.
brobe3onacHoCTb.

Jlemoncmpayuu

Cxembl, Tabau1Ibl, (hparMeHThl BUICO()UIBMOB U KOMIBIOTEPHBIX Mporpamm: «CrocoObl 6ecrionoro pasMHoOXkeHUs», «OIMI0J0TBOPEHHE Y PACTEHUH U
KHUBOTHBIX», « IHAMBHIYyaIbHOE pa3BUTHE OpraHu3May, «MoHOrHOpUIHOE CKpeIUBaHuey, «{urnopuaHoe ckpemurbanuey, «llepekpect XxpoMocom»,
«Henonnoe nomuuupoBanue», «CremnyieHHOe Hacae1oBaHuey, «HacienoBanue, cruemniieHHoe ¢ mojoMy, «HacnencrBeHHble 601€3HH YeTI0BEKay,
«BnusgHue ankoronnsma, HAPKOMaHUHU, KYpEHUS Ha HACJIEICTBEHHOCTbY, «MyTtauuny», «MoaupukannoHHas U3MEHYUBOCThY, «LleHTpsl MHOTOOOpa3us
U IPOUCXOXKIEHUS KYJIbTYPHBIX pacTeHui», «ckyccTBeHHbIN 0T00p», «[ ' ubpuauzanus», «MccnenoBanus B 001acT GMOTEXHOIOTHUI;
JIEMOHCTpAIIMHU )KUBBIX PACTEHUH, repOapHBIX SK3EMIUISPOB, MYJIsSKEH, TaOnuL, poTorpaduil, MILTIOCTPUPYIOIINX PE3yIbTAaThl CEIEKIIMOHHON padoThI;
MOPTPETOB U3BECTHBIX CEJIEKIIOHEPOB.

Jlabopamopuvie pabomul

10. CoctaBneHue 3JeMEHTapHBIX CXEM CKpEIIMBaHMUSL.

11. Pemenne reHeTndyeckux 3azaad.

12. CocraBneHnue 1 aHaJIu3 POJIOCIOBHBIX YETIOBEKA.



13. 3y4yeHue u3MEHUYUBOCTH, TOCTPOCHUE BAPUAITMOHHOTO PsAJia U BApUALMOHHOW KPUBOM.

Pazoen 2. Teopus r6onrouuu.

[TonyIAMOHHO — BUAOBOW YPOBEHb

PazButue sBomormonnbix uaeil. Hayunsie B3rsiael K. Jlunnes u XK. b. Jlamapka. OBomonnonnas teopust Y. Japsuna. CBuaeTeabCcTBa 3BOTIOLMT
KUBOU MPUPOJIBI: TAIICOHTOIOTHYECKHUE, MOJIEKYJISIPHO-TEHETHYECKHEe, IMOPUOTIOTHYECKIE, CPABHUTEILHO-aHATOMIYECKHE, Ororeorpaduueckue.
Pa3Butue npencrasnenuii o Buae. Bun, ero kpurepuu. [lomymsmus kak ¢opMa CyliecTBOBaHMs BUIa U KaK dJeMEHTapHasi €IMHUIA 3BOJIIOLUH.
CuHTeTHYeCKasi TEOPHUS IBOJIIOIHHA. MUKPOIBOIIONHS H MAaKPO3BOJIOUS. J[BHIKYIITNE CHITBI SBOJIFOINH, UX BIMSHUAC HA reHOPOH T monmyisiuu. Jpeid
T€HOB U ClIy4aliHble HeHaIpaBJICHHbIE H3MEHEeHUsI TeHO(oHIa monysauu. Y paBHeHne Xapau—Baiin6epra. MonekynsipHO-TeHeTHIeCKHE MEXaHU3MBI
sBoroH. POPMBI €CTECTBEHHOTO 0TOOpA: ABMKYINAS, CTAOMIU3UPYIOMIAs, TU3PYITHBHAS. DKOJIOTHIECKOE U TeorpaduuecKoe BUI000pa30BaHUE.
Hanpasnenus u mytu 3Bostoriuu. @opMbl 3BOTIONUEN: AUBEPTeHIINS, KOHBEPreHus, mapauienn3mM. Mexanusmsel agantanuii. Kosomtonus. Ponb
IBOJIIOIIMOHHOW TEOPUHU B (POPMUPOBAHUN €CTCCTBCHHOHAYYHOW KapTUHBI MUpa. MHOTr000pas3re opraHu3MOB U MPUCTIOCOOJICHHOCTh OPTaHM3MOB K
cpene oOuTaHus Kak pe3ynbTar sBomonud. [Ipunnuns! knaccudukanmu, cuctemarika. OCHOBHbIE CUCTEMATUYECKUE TPYIIBI OPraHUu4eCKOro MUpa.
CoBpeMeHHbIE TOIXO0/IbI K KJIIACCU(PUKALIMI OPTAaHU3MOB.

Jlemoncmpayuu

KUBBIC PACTCHUS U )KHBOTHBIC, TePOAPHBIC SK3EMIUISPHI, KOJUISKIIHH, TTOKA3bIBAIOIINE HHIUBUIYATHHYIO H3MCHUNBOCTHh H PA3HOO0PA3HE COPTOB
KYJIbTYPHBIX PACTCHHUI U TIOPOJI JOMAIIHUX >KMBOTHBIX, a TAKXKE Pe3yIbTaThl MPUCIOCOOIIEHHOCTH OPTaHU3MOB K Cpefie OOMTaHUS U Pe3yIbTaThl
BH1000pa30BaHUS; TPUMEPHI TOMOJIOTHYHBIX U aHAJIOTUYHBIX OPTaHOB, MX CTPOCHUS U MPOUCX OKIEHHUS B MPOIIECCE OHTOTEHE3a; CXEM,
WJUTIOCTPUPYIOIINX MPOIECCH BU000pa30BaHs U COOTHOIICHHE MyTel MPOrPEeCCUBHOMN OMOIIOTUYECKON SBOIOITIH.

Jlabopamopuvie pabomol

1. Onucanue BUAOB 10 MOP(OIOTHIECKOMY KPUTEPHIO.

2. Onucanue Npucnoco0JIEHHOCTH OpraHu3Ma U €€ OTHOCUTEJIBHOTO XapaKTepa.

3. BrisiBiIeHME TPU3HAKOB CXO/ICTBA 3aPO/IbIIIECH YEIOBEKa U APYIHX MO3BOHOYHBIX KUBOTHBIX KaK JI0Ka3aTEIbCTBO UX POJICTBA.

Paszoen 3. Pazeumue scusnu na 3emue.

THonynayuonno — 6u0060U yposeHs

Metoap! JaTUPOBKU COOBITHH MPOILIOT0, TEOXPOHOJIOTHYECKAs KA. [ MoTe3bl MPOUCXOXKACHUS XU3HU Ha 3emiie. OCHOBHBIE ATAIbl SBOIIOIUN
ounocdepsr 3emun. KirroueBbie cOOBITHS B BOJIONMH PACTEHUN W KUBOTHBIX. BeiMupanue BU0B U ero mpudnHbl. COBpeMEHHBIE MPECTaBICHUS O
MIPOUCXOXKACHUH YesoBeka. CUCTEMAaTHUECKOE MOJ0KEHHE YeJI0BeKa. DBOJOIMS YesnoBeka. DakTopel 3BoIIOIMY YenioBeka. Packl yenoBeka, ux
MIPOMCXOXKICHHUE U €IUHCTBO.

Jlemoncmpayuu

MOJICJICH CKeJleTa YeIOBEeKa U TMTO3BOHOYHBIX JKMBOTHBIX; MoJienu «[IpoucxoxaeHue 4enoBekay u OCTaTKOB MaTEPHUATIBHOU KYJIbTYPHI.
Jlabopamopnvie pabomul

4. 3yueHune 3K0JOTHYECKUX aJanTaui YeJaoBeKa



Paznen 3. Opranu3msl U OKpyxarolias cpeza.

Oxocucmemubwlil ypoBeHs.

Dkosoruueckue (pakTopsl ¥ 3aKOHOMEPHOCTH UX BIUSHUS HA OPraHU3MBbI (IPUHIIKUIT TOJIEPAHTHOCTH, TUMHUTHpYIoIKe dakTopsl). [Ipucnocobnenus
OpPTraHU3MOB K JICHCTBHIO IKOJIOTHYECKUX (hakTopoB. bruonornyeckue putmsl. B3aumozeiicTBue SKOIOTHYECKUX (PaKTOPOB. DKOJOTHUECKAs HUIIIA.
buoreonenos. Dxocucrema. KommnoneHTsl skocucreMsl. Tpoduueckue ypoBHH. Tunsl numieBsix nenei. [Iumesas cets. KpyroBopoTt BeiecTB U HOTOK
SHEPIuu B 3KocucTeMe. bruoTnueckue B3aMMOOTHOIIICHNUS OPTraHU3MOB B 9KocucTeMe. CBoiicTBa skocucTeM. [IpogyKTHBHOCT B GOMacca SKOCUCTEM
pasubix TunoB. Cykueccus. Camoperyssius skocucteM. [locnencTBust BAUSHUS A€ATEeIbHOCTH YeJI0oBeKa Ha SKOocUcTeMbl. Heo6XoauMocTh
COXpaHEeHHs OMOPa3HOOOpa3Us IKOCUCTEMBI. ATPOLIEHO3bI, UX OCOOECHHOCTH.

buocghepnwiii yposens

VYuenue B. U. Bepnanckoro o 6uocdepe, Hoocdepa. 3akoHOMEPHOCTH cymiecTBoBaHus Onochepsl. KomnoneHTs! 6nocdeps! u ux pois. KpyroBopoTst
BellecTB B Ouocdepe. buorennas murpamus atomoB. OcHOBHBIE OMOMBI 3eMuin. Ponb yenoBeka B 6nocepe. AHTpONOreHHOE BO3/ICHCTBHE HA
ouocdepy. [Ipupoanbie pecypcsl U palioHAIEHOE TPUPOAOIIOIB30BaHKe. 3arps3Herne onocdepsl. CoxpaneHrne MHOT00Opa3us BUIOB KaK OCHOBA
ycroitunBoctu 6uocdepsl. BoccranoBurensHas sxonorus. [IpobnemMsr yecroitunBoro pazputus. [lepcrnekTuBbl pa3BUTHS OHOIOTHYECKUX HAYK,
aKTyaJbHBIC MPOOJIEMBI OMOJIOTHUH.

Jlemoncmpayuu

repOapueB, KOJUICKIIHA, MOAETICH, MyJISDKEH, )KUBBIX PACTEHUH U KUBOTHBIX, MOJIENIEH S9KOCHCTEM, TaOJIHII, WILTIOCTPUPYIOIIUX CTPYKTYpY Onochepst;
CXEM KpyroBOpOTa BELIECTB U MPEBPAILEHUS] JHEPTHH B Onocdepe; BIUSHUS X03IiCTBEHHOM JIEATEIBHOCTH YeI0BeKa Ha IPUPOLY; MOJIEIIU -
anmuiikauuu «buocdepa u yenoBek»; KapT 3alI0BEITHUKOB HaIIeH CTPAHBI.

Jlabopamopuwie pabomol

5. BeisBienue npucnoco0aeHuil OpraHu3MoB K BIUSHUIO PA3JIMYHBIX KOJOTHYECKUX (DaKTOPOB.

6. CpaBHEHHE aHATOMUYECKOT'O CTPOSHUS PACTEHUH pa3HBIX MECT OOUTAHMS.

7. I3y4yeHune u onrcaHue 3KOCUCTEM CBOEH MECTHOCTH

8. CocranieHre MUILEBBIX HeNei

9. MonenupoBaHue CTPYKTYp U MPOLIECCOB, IPOUCXOIAIINX B SKOCHCTEMAX.

10. OueHka aHTPOMOTEHHBIX U3MEHEHUH B PUPO/IE.

6. TemaTuueckoe IJTaHUPOBAHUC

10 xmacc

Tewmsl (paznensl) Kon-Bo gacoB
1. buonorus kak Hayka. MeTo/1bl HAyYHOT'O TIO3HAHMUSL. 3
2. KinetouHslil ypOBEHB. 11




3. Oprann3MeHHbBINH YPOBCHb.

20

Uroro: 34
11 kiace
Tembl (paznensl) Koun-Bo vacos
1. Bug 19
2.9KOCHCTEMHBIH YPOBEHb 11
3. buocdepHslii ypoBeHb 4
Uroro: 34




