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IIOAICHHTEJ/IPHAA 3AITHCKA
Pabouas nporpamma yuebHOro nipeameTa «bruosiorus» Ha YpoBHE CpEeHETO 00IIero 00pa3oBaHus COCTABIIEHA B COOTBETCTBHH
- ¢ TpeOOBaHUSMHU K pe3ylbTaTaM CpelHero odiero odpa3zoBaHusi, yrBepxkaEHHbIME DenepaabHbIM rOCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM
cpeaHero obmero oopa3oBaHus;
- PaGounmu niporpammamu no 6uosoruu noa penakmnueit B.K. Illymuoro, I''M. demmmmmna. 10-11 kmaccel, yrayonennsiit ypoenb. .M. JIpimmui, O.B.
Cabmuna.- M.IIpocBemenue, 2017.

Nzyuenne Ouonoruu Ha yriayOJIE€HHOM YPOBHE OPHEHTHPOBAHO Ha IMOATOTOBKY K MOCIEAYIOUEMY MPOopeCcCHOHATIFHOMY OOpa30BaHMIO, pa3BUTHE
UHIUBUAYAIBHBIX CHOCOOHOCTEM oOyuaromuxcs myTéM Ooliee IIyOOKOro, 4yeM IpeaycMaTpuBaeTcs 0a30BbBIM YpOBHEM, OBJIAJICHUSI OCHOBAMHM OHOJIOTHU U
METOJIaMHU U3YyYEHUsl OPraHUYECKOI0 MUpA.

W3ydyenue Ouonoruy Ha YrIIyOIEHHOM YpOBHE OOECrleurBaeT: NPUMEHEHHE TMOJIYYCHHBIX 3HAHUW /I pElIeHUS MPaKTUYeCKUX U Y4eOHO-
HCCIIEIOBATENbCKUX 3aJa4, YMEHHME CHCTEMaTU3UpOoBaThb M 0000INATh IOJIyYEHHbIE 3HAHUS; OBJIAZICHHME OCHOBAMM MCCIIEA0BATEIbCKOM J1€ATEIbHOCTH
OHMOJIOTrMYeCKON HAMpPaBICHHOCTH U TPAMOTHOTO 0()OpMIICHUS TOTYyYEHHBIX PE3yJIbTaTOB.

Wzydenune mpeaMera Ha yriayOJEHHOM YpOBHE MO3BOJISIET (HOPMHUPOBATh Y OOyYArOIIMXCS YMEHHE aHAIM3UPOBATh, MPOTHO3HPOBATH M OLIEHUBATH C
MO3UIUH SKOJIOTUYECKON OE30MaCHOCTH MOCJIECTBUS IEATEIHLHOCTH YeJIOBEKa B IKOCHCTEMAX.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA

B cucreme ectecTBeHHO-HAy4YHOTO 00pa30BaHMs OMOJIOTHS KaK y4eOHBIM MpeaMeT 3aHMMAaeT BaXXHOE MECTO B (POPMUPOBAHUU: HAYYHOU KapTHHBI MUPA;
(YHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOIMMOM Jis MOBCEAHEBHON >KM3HM; HABBIKOB 3JJ0POBOTO M O€30MACHOTO ISl YeTIOBEKa M OKpY’Karolleil cpenbl oOpasza
KHU3HHU; DKOJIOTHYECKOI'O CO3HaHUsA, IIEHHOCTHOI'O OTHOIICHUSA K JKUBOM npupoac MU UYCIIOBEKY, cOOCTBEHHOI IIO3UIIMN II0 OTHOIIICHHIO K OMOJIOTHY ECKO
uH(pOpMallUY, TOTy4yaeMOW M3 Pa3HbIX HMCTOYHUKOB. M3ydeHuwe Ouonoruu co3mgaért ycrnoBusl s (OPMUPOBAHHUS Y OOYYAIOIIUXCS HHTEIUIEKTYalbHBIX,
IrpaXIaHCKUX, KOMMYHUKAIMOHHBIX N I/IH(l)OpMaHI/IOHHLIX KOMHGTCHHHﬁ.

N3yuenne kypca «buosnorus» B cTapiiei MKoJe HAlpaBJICHO Ha PEIICHUE CICAYIOIUX 3a4a4:

1. (dbopMHpOBaHKE CHCTEMBI OMOJIOTHYECKUX 3HAHUHN KaK KOMIIOHEHTa €CTECTBEHHO-HayYHOU KapTUHBI MUPA;

2. pa3BUTHE JUYHOCTH OOy4aroMXcs, UX HHTEUIEKTyalbHOE W HPABCTBEHHOE COBEPIIEHCTBOBaHUE, (HOPMUPOBAHHE y HUX T'YMAHHUCTHUECKUX
OTHOIIEHUHN U 3KOJIOTUYECKH 11€7I€CO00pa3HOT0 TOBEIEHUS B OBITY U TPYIOBOM J1€ATENbHOCTH;

3. BbIpAOOTKY MOHMMAaHUS OOIECTBEHHOM MOTPEOHOCTH B PAa3BUTUU OMOJIOTWH, a Takke (OPMHUPOBAHUE OTHOIICHUS K OMOJIOTMH KaK BO3MOXKHOU

obnacTu Oyaymien MpakTUIeCKOU JeATeTbHOCTH.

Heaun Ouonornyeckoro oOpa3oBaHMsl B cTapiieil mkosie (GopMyITHpPYIOTCS Ha HECKONBKUX YPOBHSX: IIO0OAIBHOM, METAlpeAMETHOM, JIMYHOCTHOM U
MpeIMETHOM, Ha YPOBHE TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS COJIEP)KaHUS MTPEIMETHBIX IPOrpamMM.

I'mobGanpHBIE 1€ OMOTOTHYECKOTO 00pa30BaHUs SBISIOTCS OOIIMMH JIJIsl OCHOBHOW U CTAPIIIEH IIKOJIBI U OTPEENIIIOTCS COIIMAIbHBIMU TPEOOBAHUSMH, B
TOM 4HCJI€ W3MEHEHHEM COLUAJIbHOW CHUTyallMM pPa3BUTHS — POCTOM HH(POPMALMOHHBIX IMEpPErpy30K, M3MEHEHHUEM XapaKTepa U CIOocOOOB OOLIECHUS U
COLIMAJILHBIX B3aUMOJICHCTBUHN (00BEMBI U CIOCOOBI MOTY4YeHHUS WH(OPMALIUK TOPOKIAIOT PsiZi OCOOEHHOCTEH pa3BUTHs COBPEMEHHBIX MOJIPOCTKOB). Hanbonee
MIPOIYKTHBHBIMU JJTSL PEIICHUS 33]1a9 Pa3BUTHS TIOJIPOCTKA SBIISIOTCS COIMOMOPATbHASI M MHTEJUICKTyaJIbHAS B3POCIOCTD.



['moGanbHBIMU HENIMH OMOJIOTUYECKOT0 00pa30BaHUsl SBISIOTCS:

. conMaJIM3aus 00YJaIOIMXCsl KaK BXOXKJCHUE B MUP KYJIbTYPHl U COIMAIBHBIX OTHOIICHHUH, 00ecrieunBaroniee BKIOYCHUE YUAIUXCS B Ty WIH
UHYIO TPYIIY JU00 OOIIHOCTh — HOCUTEINS €€ HOpM, [ICHHOCTEH, OpUeHTAIUil, OCBAUBAEMBIX B IIPOIECCE 3HAKOMCTBA C MUPOM >KMBOW IPUPOJIBI;

. NpHoOOIIeHHe K TII03HABATEIbHOM KYJIbTYpe Kak CHCTEME I103HABATEJbHBIX (HAYYHBIX) IIEHHOCTEH, HAKOIUIEHHBIX OOIIeCTBOM B cdepe
o6uonornueckoi Hayku. [lomumo 3Toro, 6uonoruueckoe 00pa3oBaHue Ha CTApIICH CTYIEHU MTPU3BAHO 00OECTICYNTh:

. OpPHEHTAIIMI0 B CHCTEME JTUYECKUX HOPM M LIEHHOCTEH OTHOCUTEIBHO METO/AOB, pE3YyJIbTaTOB U JOCTHKEHHH COBPEMEHHOM
OMOJIOTrMYECKON HAYKH;

. Pa3BUTHeE TI03HABATEIILHBIX KAYE€CTB JMYHOCTH, B TOM YHCJIE TIO3HABATEILHBIX HHTEPECOB K U3YUYCHHUIO OOLIMX OMOIOTMYECKHX 3aKOHOMEPHOCTEMH
U CaMOMY IpoIieccy HayYHOTO MMO3HAHUS;

. OBJIa/IeHHe Y4eOHO-TI03HABATEIBHBIMU U IIEHHOCTHO-CMBICIIOBBIMA KOMIIETEHTHOCTSMHU JJIsi (JOPMHUPOBAHUS MMO3HABATEIHLHON M HPABCTBEHHOMN
KYJIbTYpPbl, HOYYHOI'O MUPOBO33PEHHUS, a TAK)KE METOJI0JIOTHEN OHMOJIOTHYECKOT0 AKCIIEPUMEHTA U 3JIEMEHTAPHBIMA METO/IaMU OMOJIOTHYECKHUX UCCIICOBAHU;

. (popMupoBaHHe SKOIOIMYECKOTO CO3HAHUSI, IEHHOCTHOIO OTHOILLIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.

MECTO KYPCA BUOJIOI'MA B YYHEBHOM IIJIAHE
JlanHas pabodasi mporpaMma pacCcuuTaHa Ha MPOBEJICHHE 3 YacoB KJIACCHBIX 3aHATUH B HEJEIIO NMPHU M3Y4YEeHHH NpeaMera B TeueHue nByx jer (10 u 11
kiacchl). O0rmiee uncino y4eOHbIX 4yacoB 3a 2 roaa o0yuenus cocranisier 210 v, u3 Hux 105 1 (3 1 B Henemo) B 10 kiacce, 105 1 (3 4 B Heaemo) B 11 kimacce.

PE3YJIbTATBI OCBOEHUA KYPCA BUOJIOI'N

JIn4yHOCTHBIE pe3yIbTaThl:

1. pcanms3anus STHICCKUX YCTAHOBOK IO OTHOHICHUIO K OMOJIOTHYECKUM OTKPBITHUAM, UCCIICIOBAHUAM U UX PE3YJIbTaTaM,

2. TpU3HAHUE BBICOKOH IIEHHOCTH >KHM3HU BO BCeX €€ MPOSIBIEHUSX, 3/J0POBbsl CBOETO U APYTUX JIOJEH, pealu3aluil YCTaHOBOK 3/10pOBOrO o0pasa
JKA3HU,

3. c(hOpMHUPOBAHHOCTh MO3HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJyY€HHE HOBOTO 3HaHMS B 00jacTH OHMOJOrMH B CBSI3U € Oynyuien
npodeccuoHaNbHOM e TEIbHOCTBIO WIIM OBITOBBIMU ITPOOJIEMaMH, CBSI3aHHBIMU C COXPAaHEHHEM COOCTBEHHOT'O 3/J0POBBS M SKOJIOIMYECKON 0€3011aCHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOEHUS BBITYCKHUKAMU CTaplIei HIKOJIbI YIITyOlIEHHOr0 Kypca ONOIOTUH SIBIISIOTCS:

1. oBnameHue COCTaBISIOUIMMHU HCCIIENOBATEIbCKON U MPOEKTHOM AEITEeIbHOCTH, BKIIIOYAs YMEHMsI BUAETH MPOOJIEMY, CTaBUTh BOIIPOCHI, BBIIBUTAThH
TUIIOTE3Bl, /1aBaTh OIpEeNICHUs] TOHATHIM, Kiaccu(UIMpoBaTh, HAOMIOAATh, MPOBOJUTH SKCIIEPUMEHTHI, JIeNaTh BBIBOJIBI M 3aKJIIOYEHHUS, CTPYKTYPHPOBATH
MaTepuai, 00ObICHATD, JOKA3bIBATh, 3aLIUIATh CBOU UJIEH;

2. yMmeHHus paboTaTh C pa3HbIMH HCTOYHHKAMHU OMOJIOTMYECKON HH(OpMAIMHM: HAXOAUTh OMOJIOrMYECKYI0 WH(GOpPMAIMIO B pa3IMYHBIX MCTOYHHKAX
(Tekcte y4yeOHMKA, HAYYHO-TIOMYJISIPHOM JuTepaType, OWOJIOrMYEcCKHX CJOBapsAX U CIPaBOYHHMKAX), AaHaJM3UpOBaTh M OLIEHHWBAaTh HH(OpMAIHIO,
npeoOpa3oBbIBaTh HH(GOPMALIHIO U3 OJTHOU (POPMBI B IPYTYIO;

3. crmocoOHOCTH BEIOMPATH IENIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JIEHCTBHSAX M TIOCTYIIKAX IO OTHOIICHHUIO K KUBOW MPHUPOIE, CBOEMY 37I0POBHIO U
3JI0pPOBBIO OKPYXKAIOLIHX;

4. yMeHHs aJleKBaTHO MCIIOJIb30BaTh PEUEBbIE CPEJCTBA JUISl JUCKYCCUM M apryMEHTAallUM CBOEW MO3MIMM, CPAaBHUBATh pa3HblE TOUYKU 3PEHUS,
apryMEHTHPOBATH CBOIO TOUKY 3PEHMsI, OTCTaNBATh CBOIO MO3UIIMIO.



IIpenMeTHBIMHU pe3yJIbTATAMH OCBOCHHUSI BHITYCKHUKAMU CTapIIeH IKOJIBI Kypca OMOJIOTUU YIJ1y0JJEHHOT0 YPOBHS SIBIISIOTCS:

1. B no3nasamenvHotl (unmeniekmyanvhot) cgepe:

e XapaKTEepPUCTHKA COACpkKaHHS OMOJIOTMYECKUX TEOopuil (KJIeTOuHas, 3BOJIOIMOHHAs Teopus JlapBuHa); yueHuss BepHanuckoro o 6mocdepe; 3aKkoHOB
Meniens, 3aKOHOMEPHOCTEH M3MEHYMBOCTH; BKJIaIa BBIAIOMIMXCS YIEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKH;

e BbIJIEJICHHE CYIIECTBEHHBIX MPU3HAKOB OHOJOTMYECKUX OOBEKTOB (KJIETOK: PACTUTEIbHBIX W >KMBOTHBIX, NOSICPHBIX W SIACPHBIX, IMOJOBBIX M
COMATHYECKHUX; OPIaHU3MOB: OJTHOKJIETOUYHBIX 1 MHOTOKJICTOUHBIX; BHJIOB,

9KocucTeM, Orochepsl) U mporeccoB (0OMEH BEIIECTB, pa3MHOXKEHHE, JeJIeHuEe KJIETKHU, OIUIOA0TBOPEHUE, IeUCTBUE UCKYCCTBEHHOT'O U €CTECTBEHHOIO
0TO0POB, GOPMHUPOBAHUE IPUCIIOCOOICHHOCTH, 00pa30BaHKE BUIOB, KPYTOBOPOT BEIIECTB U MPEBPAIICHHS YHEPTUU B 3KOCUCTEMax u ouocdepe);

e 0ObBsicHeHHE poau Ouonoruv B (HOPMHUPOBAHMH HAYYHOTO MHPOBO33PEHUS; BKJIa/la OHOJOTMYECKHX Teopuil B (opMHupoBaHHE COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA; OTPHUILIATEIILHOTO BIUSHHS aJIKOTOJISl, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA Pa3BUTHE YENIOBEKA; BIMSHUS MyTareHOB Ha
OpraHu3M YelOBEeKa, YKOJIOTHUECKUX (DAKTOPOB HA OPTaHU3MBI; IPUYHMH 3BOJIOIUHU, U3MEHIEMOCTH BUAOB, HAPYLICHUH Pa3BUTHUS OPTaHU3MOB, HACJIEICTBEHHBIX
3a00JIeBaHUI, MyTaIlui, YCTOWIMBOCTH U CMEHBI YKOCHCTEM;

e TpHUBEICHUE JOKA3aTeJIbCTB (apryMeHTallls) €AMHCTBA >KUBOM M HEKHMBOW MPHUPOJBI, POACTBA >KUBBIX OPraHU3MOB; B3aHMMOCBS3€l OPraHU3MOB U
OKpY>Karomien cpebl; HEOOXOIMMOCTH COXPaHEHHsI MHOTOOOpa3us BUJIOB;

e yMEHHE MOJIb30BATHCSA OMOJIOTHYECKONH TEPMUHOIOTHEN U CUMBOJIUKOM;

e pEIICHHE DJEMEHTAPHBIX OWOJIOTHYECKUX 3a/1a4; COCTABJICHHE ODJIEMEHTAapHBIX CXEM CKpPCIIMBAHHS M CXEM IIEPEHOCAa BEIIECTB W JHEPTUU B
AKOocHcTeMax (1IN TUTaHU );

e OMHCaHUE 0COOCH BHIOB 10 MOP(HOIOTHUECKOMY KPUTEPHIO;

e BBIBICHHE H3MEHUMBOCTH, IPHUCIOCOOICHUH OpraHU3MOB K cpele OOMTaHMs, HMCTOYHHMKOB MYTareHOB B OKpysKarolle cpene (KOCBEHHO),
AHTPOIIOTEHHBIX U3MEHEHNH B 9KOCHCTEMaX CBOCH MECTHOCTH; M3MEHEHHUH B 9KOCHCTEMaxX Ha OMOJIOTHYECKIX MOJIEIsX;

e CpaBHEHHME OHOJOTMUECKHUX OOBEKTOB (XMMHUECKHI COCTaB TeNl KMBOW M HEXHMBOM MPUPOIBI, 3apOiblllla YeloBeKa M APYrHMX MIIEKONUTAIOIIUX,
MIPUPOJIHBIE SKOCHCTEMBI M arpO3KOCUCTEMBI CBOEH MECTHOCTH), TIPOIIECCOB (€CTECTBEHHBIN M MCKYCCTBEHHBIN OTOOPHI, TIOJIOBOE M OECrooe pa3sMHOKEHUE) U
(bopMyIHMpOBKa BHIBOJIOB HA OCHOBE CPaBHEHMS.

2. B yenHocmHo-opuenmayuoHHou cgepe:

e aHAJM3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH XKU3HH,

IPOMCXOXKICHUE YEJIOBEKAa M BO3HUKHOBEHME >KU3HHM, TJIO0ATBHBIX SKOJIOTMYECKUX MpoOJIeM M MyTed UX pelIeHMs, MOCIEICTBUA COOCTBEHHOM
TSI TeTHbHOCTH B OKpYKAIOIIeH cpeie; OMoorndeckoil mH(OpMaIiy, OTy4aeMoi U3 Pa3HbIX UCTOYHUKOB;

e OILIEHKA ATUYECKHX ACIMEKTOB HEKOTOPBIX UCCIIEAOBAHUMI B 00J1acTH OMOTEXHOJIOTUH (KIOHHUPOBAHUE, HCKYCCTBEHHOE OILUIOIOTBOPEHUE, HAIIPABIICHHOE
W3MEHEHNE TEHOMA).

3. B cipepe mpyooeotui OesmenbHOCmUL:

e OBJIAJICHNE YMECHUSIMHU U HAaBBIKAMHU TIOCTAHOBKU OMOJIOTHYECKUX SKCIIEPUMEHTOB M OOBSICHEHUS UX PE3YIIbTATOB.

4. B cghepe puzuneckoti OesmenbHOCMU:

e 00ocHOBaHHE M cOONIOZCHHE Mep MPOPUIAKTUKH BUPYCHBIX 3a00J€BaHUM, BPEIHBIX MPUBHIYEK (KypeHue, ynoTpeOaeHHe aJKorosisi, HapKOMaHusi);
IIPaBUJI OBEICHUS B OKPYKaIOLIEH cpene.



COJAEPKAHUE KYPCA BUOJIOT'MA
10 kaacc
(102 4, 3u B HemeTI0)
BBeaenne. 7ZKuBoe u :KU3Hb.
buonorus xak Hayka. bruonoruueckue JUCHUILINHBL, UX CBS3U C IPYTMMM HayKaMu. EMUHCTBO )uBOro. OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB. Y DOBHU
OpraHu3alyy )KUBOW MaTepuu. MeToibl IO3HAHUS KUBOU IIPUPOLBL.

BUOJIOI'MYECKHUE CUCTEMBbI: KJVIETKA, OPTAHU3M

MoJiekyJbl U KJIETKH

[{utomorus — Hayka o kietke. Mcropus nzydenus kietku. Knerounas reopus. MHOrooOpasue Gpopm 1 pa3MepoB KIETOK B 3aBUCUMOCTH OT UX (YHKITHH.
Kierka xak nenoctHas cucrema. [IpokapuoTsl v 3ykapuoTsl. MeToabl U3y4eHus: KJIETKHU.

XHUMHAYECKUH COCTaB KIETKH. MaKpo- B MUKPO3JIEMEHTHI. PoJIb MOHOB B KJIeTKe 1 opranusmMe. Poibs Bonbl. ['uapoduisabie v ruapodoOHbIe MOJICKYIIB.

buononumepsl. PerynsipHble 1 HeperyasipHble OJIUMEPBL.

Crpoenne 6e1K0B. AMUHOKUCIOTHI. [lenTuaHas cBsi3b. Y pOBHU OpraHu3anuy O0eIKoBOM MoseKyIbl. buomorndeckne GpyHKIUN OSIKOB.

YrneBoabl. MoHOcaxapusl: pud03a, Ae30Kkcuprudo3a, rroko3a. Jucaxapuasl: caxaposa, Jakto3a. [lonucaxapuasl: kpaxmal, IIIMKOTEH, [EeJUTI0103a, XUTHH.
QyHKINHU YTIEBOJOB.

Jlunuael. XuMuueckoe cTpoeHue IUnuaoB. HackllieHHbIe U HeHACHIIIEHHBIE KUPHBIE KUCIOTHL. JKUpbl, Bocku, hoconunuabl. DyHKIIUHU JUATUIO0B.

HyxnennoBblie kucinoTsl. CTpoeHUE HYKJIEMHOBBIX KUCIOT. TUIBI HYKJIIEMHOBBIX KUCIOT. DYHKINN HYKJIEUHOBBIX KUCIIOT.

AT®, Makpo3pru4ecKue CBA3H.

Kiierounbie cTpyKTYpPBI M HX QyHKIIUH.

buonoruueckue mem6panbl. CTpoeHue U GyHKIMH MJ1a3MaTHYECKOH MEMOpaHBI.
MemOpanHble opranesisl. Sapo. BakyonspHas cuctema kinetku. Mutoxonapuu. Ilnactusl.
OnopHo-aBurarenpHas cucrema kietku. Pudocomsl. Kietounsle BKIIOUEHUS.

O0ecnevyenne KJIETOK YHepruei

OOMeH BelIeCcTB U NpeBpalleHust 3Hepruu B kietke. [lonsatus Mmerabonnsma, anabonu3Ma, karaboanu3ma.

VICTOYHMKM SHEPTUU IS )KUBBIX OPraHU3MOB. ABTOTPO(]BI U FeTepOTPOPHI.

dukcanus HEPTUU COTHEYHOTO CBeTa pacTeHusIMU. Xiopodpuiut. Ctpoenue xynopormiacta. @orocuntes. CreroBas (aza ¢portocunresa. Dotonm3 BoAbL.
TemuoBas ¢aza ¢porocunresa. Xemocuntes. Poib xeMocHHTE3upyromux OakTepuit Ha 3emiie.

Pacmeruienue monmcaxapuaoB — Kpaxmalia ¥ TIMKOTeHa. AHa3pOOHOE pacIIeIUIeHUE TITFOKO3HI.

[Mukn Kpebea. OxucnutensHoe GochopunupoBanue. Pons kucnopoa. A3poObl u aHa3pOOHI.

Hacnencreennass uHgopManus U peajau3anus ee B KiIeTKe
benku — ocHOBa cienU(pUUHOCTH KJIETOK M OpraHu3MoB. ['enetuueckas uHGopmarys. MaTpUuHbIA NPUHIMI CUHTE3a Oenka. TpaHcKpunus.
I'eneT4eCcKuii KO ¥ €r0 CBOMCTBA.



Tpancnopraeie PHK. buocunTes 6enka. Perynsuus TpaHCKpUILMK U TPAHCIISLUH.

Yasoenue JIHK. [Tpuniune permukanun. Ocodennoctu permukanuu JJTHK sykapuor. Tenomepasa.
CoBpeMeHHBbIE NPEACTABIECHUS O CTPOEHUH reHoB. ['eHoM. CTpoeHne XpoMOCOM.

['eHHas nuHx)eHepusi.

Crpoenune BupycoB. Pasmuoxenune BupycoB. Bupyc nmmyHoaedunura yenoBeka. OOpaTHas TpaHCKPHIILIKS.

NuauBuayanbHoe pa3BUTHE U Pa3MHOKeHHEe OPraHU3MOB

Jlenenue KJIEeTOK Mpo- ¥ 3yKapuoT. JKu3HeHHbIN UK KiIeTkH (MHTepdasza u MuTo3). @a3bl MUTO3a. | OMOJIOrMYHbBIE U HETOMOJIOTHYHBIE XPOMOCOMBI. AMHUTO3.

[Tepuoast onTOreHesa. Pa3zBuTue 3apoapiiia UBOTHEIX. JuddepeHtnpoBka KIeTOK. IMOPHUOTEHE3 PaCTCHU.

[TocTaMOpHOHaANBHOE Pa3BUTHE KUBOTHBIX U pacTeHUi. AnonTo3. MHOTOKJIETOYHBIN OpraHu3M Kak eanHas cuctema. CTBoJIOBbIe KiIeTKU. Pereneparus.
B3anmoneiicTBre kineTok B opranu3zMe. KOHTpoJIb IEIOCTHOCTH oprann3mMa. UMMyHUTET.

Meiio3. Onpenenenue nona y >kuBoTHBIX. [lonoBoe u 6ecrnionoe pasmHokeHne. CoMaTuyecKue U MoJIoBble KJIETKHU. YepenoBaHue TarIouIHONW U TUTLIONIHON
CTaJui B )KM3HEHHOM 1uKIe. [lapTreHorenes.

OO6pazoBaHue MOJOBBIX KJIETOK y KUBOTHBIX U pacTeHui. OII010TBOPEHUE Y )KUBOTHBIX U PACTCHHI.

OcHOBHbBIE 32aKOHOMEPHOCTH SIBJIEHHH HACJIEICTBEHHOCTH

HacnencTBeHHOCTh — CBOMCTBO KUBBIX OpraHu3MoB. [ enernka. Pabotel I'. Mennens. ['mbpumonornaeckuii METO1 M3ydeHHs HaCJIeCTBEHHOCTH.

Amnnenun. ['enorun u peHotun. JJoMuHAHTHBIE U PEIIECCUBHBIC TPU3HAKU. EnnHo00pasue ruOpuoB MepBOro MOKOJICHHUS. 3aKOH pacIieUIeHHs . [ OMO3HTOThI 1
rE€TEPO3UTOTHI.

Jluru6puHoe ¥ NOTUTUOPUIHOE CKpEIIMBaHKs. 3aKOH HE3aBUCUMOT0 HACJIEIOBaHMs. AHAIH3UPYIOIIEe CKpelIBaHUe.

B3anmoneiicterue ajutenbHbIX reHOB. Henonnoe nomuanpoBanue. KonoMmuanpoBanue. B3anmoaencTeie HeauienbHbIX reHOB. [[oMreHHbie Mpu3HaKk.
Craructuueckas npupoaa reHeTUYECKUX 3aKOHOMEPHOCTEH.

Cuemiennoe HacinenoBanue. Kpoccunrosep. Kapter xpomocom. CoBpeMEHHBIE METOIbI KAPTHPOBAHUSI XPOMOCOM.

Hacnenosanue, cuemiennoe ¢ nosoM. MHaktuBanus X-XxpoMocoMsl y caMOK. [Ipu3Haku, orpaHUuYEeHHBIE TTOJIOM.

OcHOBHBIC 3aKOHOMEPHOCTH SIBJICHHI M3MEHYMBOCTH

N3MeHunBOCTh — CBOMCTBO JKUBBIX OpraHu3MoB. HacnencTBeHHas U HeHAcaeICTBEHHAs N3MEHUYUBOCTh. KoMOMHATHBHAS U3MEHUYHUBOCTD.

MyTannoHHast U3MEHYUBOCTh. | €HOMHBIE, XPOMOCOMHBIE, TEHHbIE MyTallMK. | eHepaTUBHBIE U COMAaTUYECKHE MyTallMK. 3aKOH rOMOJIornueckux paaos H. 1.
Basuiosa.

BuesaepHas HacieCTBEHHOCTb. MUTOXOHAPHUANIBHBIE U XJIOPOIIJIACTHBIE TEHBI.

[IprurHbBI BO3HUKHOBEHMS MyTalnii. MyTareHHble (aKTOpbI cpebl. DKCIIEPUMEHTAIBHBIN MyTareHes.

B3aumoneiicTBue renotumna u cpeqpl. KauecTBeHHbIE U KOJIMUECTBEHHBIE TpU3HaKu. Hopma peakiuu npusHaka. MoaudukannoHHas H3MEHUYUBOCTb.

I'eneTn4yeckue 0OCHOBbI HHANBHAYAJIBLHOI0 PA3BUTHSHA
OYHKIIMOHUPOBAHKE T€HOB B X0/I€ HHANBUAYAIbHOTO pa3BuTus. Jlerepmunanus u nuddepennuponka. uddepennunanbHas akTHBHOCTh T'eHOB. JlelicTBue
reHoB B aMOpuorenese. [lepectpoiiku reHoma B oHTOreHe3e. IMMyHOTr100yIHHOBBIE TeHbl MIIEKOMHUTAIOUIMX. MOOMIIbHBIE TeHETHUECKUE 3JIEMEHTHI.



MHOX€ECTBEHHOE IeMCTBUE TEHOB. JleTanbHbIe MyTaLUH.
HacnenoBanue nudQepeHIpoBaHHOrO COCTOSHUS KIETOK. XMMEpHbIE U TpaHCI€HHbIe OpraHn3Mbl. KioHupoBaHue.
['eneTrueckue OCHOBBI MOBEACHHS. | eHETHUECKIE OCHOBBI CIIOCOOHOCTH K 00Y4EHHUIO.

I'eneTnka 4ejioBeKa
MCTO,Z[BI HU3YyUYCHUSA I'CHETHKHU YCIIOBCKA. bianzaenm!. KapI/IOTI/IH YCJIOBEKA U XPOMOCOMHEIC 0O0/Ie3HU. KapTI/IPOBaHI/Ie XpOMOCOM YECJIIOBCKA. Bo3moxxkHOCTH
JICYHCHHUA U MPEAYNPCIKACHUA HACIICACTBCHHBIX 3a00JIeBaHU. Meauko-reHeTUIECKOe KOHCYJIbTUPOBAHUC.

11 kyaacc
(102 4, 3 u B HeeI0)
IBOJIIOIUA OPTAHUYECKOI'O MUPA

Bo3HuKHOBeHHE M Pa3BUTHE IBOJTIONMOHHOM OMOJIOTHH

Bo3HuKHOBEHNE U pa3BUTHE SBONIOIMOHHBIX Hael. DBomononHas Teopus K. b. Jlamapka. )Kuzup u tpyasl U. lapsuna. OCHOBHbIE IPUHIUIIBI
ABOJIIOLIMOHHOM Teopuu JlapBuna. @opMupoBanue cuHTeTHUecKoi Teopun sBoonnu. Padotel C. C. UerBepukosa u U. U. [lImansraysena.
[Taneonronoruueckue, OuoreorpapuuecKkue, CPpaBHUTEIbHOAHATOMUYECKHE, SMOPHOJIOTHYECKUE U MOJICKYJISIPHBIE CBUACTENBCTBA 3BOIONNH. JeMoHcmpayuu

Cxewmbl, Tabmu1sl U pororpaduu, WIUTIOCTpUpPYIOLIUe: (OPMbI COXPAHHOCTH UCKOMAEMbIX PACTEHUH U dKUBOTHBIX; aTABU3MBI H PyJIMMEHTHI; aHATOTHYHBIE U
TOMOJIOTHYHBIE OPTaHbl; JOKA3aTeIbCTBA 3BOJIOLMY OPraHUYECKOro Mupa. I1aneoHTonornyeckue KOJIeKIH.

MexaHu3MBbI IBOJIIOLMHT

[Tomynsnus — sneMeHTapHas €IMHUALA BOJIOLNN. BHYTpUBUI0Bas H3MEHUNBOCTD. [ €eHeTUUECKask CTPYKTypa MOMYJIALUI. Y paBHEHNE U 3aKOH XapIu —
Baiin6epra. Myranuu kak MICTOYHUK T€HETHYECKON U3MEHYMBOCTH Nonmynauuid. CiydaiiHble IpOLEecChl B TOMYJISLIHSIX.

Hpeiid renos. [lonynsumronHsie BoiHbl. bopb6a 3a cymiectBoBanue. EcrecTBeHHbIN 0TO0p — HampaBistomuii pakTop 3Bosonuu. GopMbl €CTECTBEHHOTO
otbopa. [TonoBoit oTOOp. AmanTamus — pe3yibTaT €CTeCTBEHHOT0 0TOopa. Murpanuu kak (paxTop IBOIOIHUH.

[Tonsarue Buna. Kpurepuu Buga. I[Tytu BuoobpazoBanus. AionaTpuueckoe U CUMIIaTpUYecKoe BUI000pa3oBaHue.

Muxkpo- u MmakposBosonus. ['eHeTnyeckue 1 OHTOreHeTUUeCKre OCHOBBI 3BomtoK. Hampasnenus sBomonnu. Apomopho3, nanoaaantanus u oomas
nereHepanus. JluBepreHiys, KOHBEpreHIUs U napauiean3M. buonornyeckuit nporpecc. EnHoe 1peBo )KU3HU — pE3yINIbTaT 3BOJIOLHUN.

Bo3HMKHOBEHHE M Pa3BUTHE )KM3HHU Ha 3emJie

CymrHocTs xu3HU. OnpeneneHus )kuBoro. I nnore3sl Bo3HUKHOBEHUS XU3HU. OnbIThl @. Penu u JI. [1actepa. CoBpeMeHHbIE TPEICTABICHHS O
BO3HUKHOBCHUH KU3HU.

ATtmochepa apeBHel 3eminu. AGHMOTeHHBINH CHHTE3 opranndeckux Bemiect. OOpa3oBanue u sBomtorus ouononumepos. Pons JIHK u PHK B 06pazoBanuu
cucteM ¢ oOpaTHOH cBs3bi0. OOpa3oBaHKe U HBOJIOLUA OHoJIorHYecknx Memopan. OOpa3oBaHKe MEPBUUYHBIX FETEPOTPOPOB.

W3zyuenne ucropuu 3emin. [laneontonorus. Metoasl reoxpononoruu. M3menenue knumara Ha 3emie. Jpeiid KoHTHHEHTOB. Pa3BuUTHE )KU3HU B KPUIITO30€.
CumOuotuueckasi Teopusi 00pa3oBaHus SykapuoT. Bembliika pasHooOpa3us KUBOTHBIX B KOHIIE TPOTepo30sl. Pa3BuTie opraHnyeckoro Myupa B 1ajaeo30e.
Pa3Butue xxu3Hu B Me3030€. PazBuTHe )KU3HU B KaliHO30€.



Bo3HuKkHOBeHHE H pa3BUTHE Y€JI0BEKa — AHTPOINOIeHe3

Mecto yenoBeka B CUCTEME )KUBOTO MUpa. CpaBHUTEIBHO-MOP(OIOTUYECKHE, ITOJIOTUIECKUE, IMTOTCHETUIECKUE i MOJICKYJISIPHO-ONOJIOTHYECKUE
JI0Ka3aTeNbCTBA POJICTBA UEJIOBEKA U YEJIOBEKOOOPa3HbIX 00€3bsH.

[TaneoHToNOrMYECKUE TAaHHBIE O POUCXOKICHUM U IBOJIIOLIMY IIPEIKOB YenoBeka. ABctpanonurteku. Ilepsrie npencraButenu poga Horo. Heanaepranbckuit
4esloBeK. MecTo HeaHIepTaubLeB B HBOJIOLNN YelI0BeKa. KpoMaHbOHIIBI.

Bbuonorndeckue GpaxTopsl 3Bomonny yenoBeka. CouuanbHbie (PaKTOPBI SBOIIOIHMN Y€JI0BEKa — MBIIIICHUE, pedb, OPYAHHAs AeATEIbHOCT. PoJb
COLIMAJIHOW Cpefibl B JOPMHUPOBAHUY YEJIOBEUECKUX NHAUBUIYYMOB. COOTHOIIEHUE OMOJOTMUYECKUX U COLMATIBHBIX (PAaKTOPOB B ABOJIIOLMH YEJIOBEKA.

Yenoeueckue pacel. Poib u3omsiumu u npetida reHoB B GOPMUPOBAHUU PACOBBIX MPU3HAKOB. JIOXKHOCTh PACUCTCKHUX TEOPUH.

Cenexknus ¥ OHOTEXHOJIOTHA

Cenekuus kak npouecc U Kak Hayka. O10MallHMBaHUE KaK MEepPBbIN Tal cesieKuu. LIeHTpbl TpOUCX 0K IeHUs KyJIbTYpHbIX pacTeHuil. [Ipoucxoxnenue
JIOMAIIHUX KUBOTHBIX U LEHTPHI UX OJIOMAILIHUBAHMUSI.

HckyccTBeHHBIN 0TOOp. MaccoBblil U MHAMBUAYAIBHBINA OTOOP.

SIBiieHME TeTepOo3uca U €ro NPUMEHEHUE B ceJIeKUMH. VICnoIb30BaHME HUTOIIIA3MATUYECKON MY>KCKOW CTEpHIIBHOCTH. [lonuruionins u otTnajieHHas
ruOpuan3aIys B CEJICKIMU pacTeHU. DKCIIEPUMEHTAIbHBIA MyTareHe3 1 ero 3Ha4YeHNe B CEJICKIUU.

Knerounas uHkeHepHs U KJI€TOYHas ceJieKUurst. XpOMOCOMHasi MHKEeHepHs. [ [puMeHeHne reHHO HH)XEHEPUU B CEJICKIIUH.

KpynnomacmrabHas cenekuust )KuBOTHbIX.

Vcnexu ceneKmu.

OPT'AHU3MBbI B OKOJIOI'MYECKUX CUCTEMAX
Opranusmbl ¥ OKpPY KAKOLIAs CpeAa
B3aumooTHOIIEHNS OpraHu3Ma U cpefbl. JKojgorudeckue GakTopsl. 3akoH TolaepanTHOCTU. [Ipucnocobnennocts. [lonmymnsius kak MpupogHas CUCTEMA.
Crpykrypa nonynsauuil. J{nnamuka nomynsiuid. XKusaennsie crpaterun. Bua kak cucrema nonysiiuii. kojornyeckas Huiia. JKXu3HeHHbIe (HOPMBI.

Coo0mecTBa H IKOCHCTEMBI

Coo0miecTBo, 3xocucTeMa, OnoreHo3. KoMnoHeHTsl skocuctemMsl. JHepreTuueckue cBa3u. Tpopuueckue cetu. [IpaBuino 3xK00rnyeckoi nupamMuabl.
MeXBUIOBBIE U MEKIOIMYJISIIMOHHBIE B3aUMOJICHCTBUS B 3KocucTeMax. KoHKypeHIus, cuMOno03, aJbTPyU3M.

[TpoctpancTBeHHas cTpyKTypa coobmecTB. JInHamuka s3xocucteM. CTanuu pa3BuTHs SKocucTeMbl. Cykiieccusi. Y CTOHYNBOCTD YKOCHCTEM.

buocdepa
buocdepa. Yuenue B. 1. Bepnanckoro o 6uochepe. buomsl. JKuoe BemectBo n 6noreoxumMuueckie KpyroBopoTsl B 0uochepe. buochepa u uenosexk.

I'moGanbHBIE aHTpONIOTeHHBIE U3MeHeHus B buocdepe. [Ipobiema ycroitunBoro pazsutus 6uochepsl.

buoJiornyeckne 0CHOBbI OXPAaHBbI IPUPOABI



CoxpaHenue 1 nojiep:kaHue OMOJIOrHYECKOro pasHooOpasus. [IpuunHbl BeIMupaHust BUJOB U nonyisinuid. CoxpaneHne reHo(poHa U PEUHTPOTYKIIUSI.
Coxpanenue sxkocucreM. buonornueckuiit MOHUTOPUHT U OMOMHIUKALIHSL.

IIpumepHbIii IepeyeHb 1a00PATOPHBIX U NPAKTHYECKUX PadoT
Vcnonp30BaHue pa3ianyHbIX METOO0B IPU U3YYCHUH OMOJIOTHYECKUX OOBEKTOB.

TexHMKa MUKPOCKOITUPOBAHUSI.

W3yuenne KIETOK pacTEHHU U )KUBOTHBIX IO MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnapaTax 1 X OMHCaHUe.
[TpuroroBneHue, pacCMaTpHUBaHKUE U OMMCAHUE MUKPOIIPEIIAPaTOB KIETOK PACTCHUH.
CpaBHeHHUE CTPOSHHSI KJIETOK PACTEHHIA, )KUBOTHBIX, TPHOOB U OaKTEpHI.

W3yueHne qBUKEHUS [IUTOILIA3MBI.

W3yuenue rma3mMonnsa 1 AeTUIa3MoiIn3a B KIETKaxX KOKHUIIBI JIyKa.

N3zyuenne hepMEHTATHBHOTO PACIEIUICHUS MEPOKCHIA BOJIOPO/Ia B PACTUTENBHBIX M YKUBOTHBIX KIIETKAX.
OOHnapy>xeHue 0eJKOB, YIIIEBOJIOB, JIMIUIOB C IIOMOIIBIO KAUE€CTBEHHBIX PEaKITHA.

0. Beigenenune JTHK.

1. 3y4yeHne KaTamuTHYECKOW aKTUBHOCTH (DEPMEHTOB (Ha MpUMepe aMIJIa3bl MJIH KaTanasbl).
12. HaOnroieHne MUTO3a B KJICTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

13. M3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIpErapaTax.

14. Vzyuenue cranuii Melio3a Ha TOTOBBIX MUKpOIpenapaTax.

15. M3yueHne CTpOCHHUs IOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenapaTax.

16. Penienue aieMeHTapHBIX 3a/1a4 IO MOJICKYJISIPHOM OHOJIOTHU.

17. BeisiBieHME MTPU3HAKOB CXO/ICTBA 3apO/IBIIICH YeloOBeKa U APYTUX MO3BOHOYHBIX JKUBOTHBIX KaK JIOKa3aTEIbCTBO X POJICTBA.
18. CocraBneHue >1eMEHTapHbBIX CXEM CKpPEIIMBAHUS.

19. Pemrenue reHeTHYECKHX 3a/1a4.

20. Uzydenue pe3yabTaToB MOHOTHOPHUIHOTO U TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI.

21. CocraBieHUE U aHAIN3 POJOCIOBHBIX YEIIOBEKA.

22. V3ydeHue U3MEHYMBOCTH, IOCTPOCHHE BapUALMOHHOTO PsiJia U BApUALIMOHHOW KPUBOH.

23. Onncanue eHoTHIIA.

24. CpaBHEeHHE BUI0B 110 MOP(OIOrHYECKOMY KPUTEPHIO.

25. Onucanue MPUCTIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO XapaKTepa.

26. BrrsBieHue npucrnocoOJeH! OpraHu3MOB K BIMSHUIO PA3IMUHBIX 3KOJOIHYECKHX (haKTOPOB.
27. CpaBHeHHE aHATOMHYECKOT'O CTPOCHUS PACTEHUH pa3HBIX MECT OOMTaHUSI.

28. Metoab! u3mepeHust (pakTopoB cpejibl OOUTaHHUS.

29. V3yyeHue 5KOJOTUYECKHX aJaNTaluii YeJI0BeKa.

30. CocTaBneHue MUIIEBbIX IIETIEH.

31. Uzydenue u onucaHne YKOCUCTEM CBOSH MECTHOCTH.

32. MoaenupoBaHHue CTPYKTYp U MPOLIECCOB, MPOUCXOAIINX B YKOCUCTEMAX.

33. OreHKa aHTPOIIOTCHHBIX U3MEHEHUH B TIPUPO/IE.

RRO©oo NGO WNE



INJIAHUPYEMBIE PE3YJBTATBI U3YUYEHUSA KYPCA BUOJIOTUHN
B pesyabTate m3ydyenusi ydueOHoro npeamera «buosiorusi» Ha ypoBHe cpeaHero 00mero o0pa3oBaHUS BBLINYCKHUK HAa NMPO(UJILHOM YPOBHe

HAYYUTCH:

- OLICHUBAThH POJIb 6I/IOJIOFI/I‘ICCKI/IX OTKpBITPIfI U COBPEMCHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B Pa3BUTUH HAYKHN U B HpaKTH‘leCKOﬁ ACATCIIBHOCTU J'IIO,I[GIZ;

OLIEHUBATh POJIb OMOJIOTUU B (POPMHUPOBAHUU COBPEMEHHON HAYYHOW KaPTHHBI MUPA, IPOTHO3HPOBATH IIEPCIIEKTHBHI Pa3BUTHS OMOJIOTUH;

YCTAHABJIMBATL MU XaAPAKTCPU30BATh CBA3b OCHOBOIIOJIArarOIIUX 6I/IOJ'IOI‘I/I‘ICCKI/IX HOHSTHI (KHCTKa, opraHu3M, BHJ, 3KOCHCTEMA, 6Hoc¢)epa) C
OCHOBOIIOJIarartommmMu 1noHATUAMU z[pyrI/Ix CCTCCTBCHHBIX HayK;

O60CHOBBIBaTI> CUCTEMY B3IIIA0B HA XXHUBYIO IIPUPOAY U MECTO B Hel YCJIOBCKA, IIPUMCHSA 6I/IOJ'IOFI/ILICCKI/IC TEOpHH, YYCHUSA, 3aKOHBI, 3aKOHOMCPHOCTH,
IIOHUMATh FpaHPIHBI nux HpI/IMeHI/IMOCTI/I;

IIpOBOAUTDH y‘IC6HO-I/ICCJ'IeI[0BaTeJ'II>CKyIO NCATCIIBHOCTh IIO 6I/IOJ'IOFI/II/II BbIABHUI'aTb T'MIIOTC3bI, INJIAHUPOBATb pa60Ty, OT6I/IpaTI> 158 Hp606pa30BBIBaTL
H€O6XOIII/IMYIO I/IH(bOpMaIII/IIO, HpOBO[[I/ITI) 3KCHCpI/IMCHTI)I, I/IHTepHpeTI/IpOBaTI) pe3an,TaTI>1, JCJIaTh BBIBOABI HA OCHOBC HOHy‘ICHHI)IX pe?;y.]H)TaTOB;
BBISABIISAATh U 06OCHOBBIB8.TL CYHICCTBCHHBIC OCO6eHHOCTI/I Pa3HbIX ypOBHeﬁ OpraHu3anuu )XKU3HU,

YCTaHABJIMBATH CBSI3b CTPOCHUS M (DYHKIIHIA OCHOBHBIX OMOJIOTMYECKHX MaKPOMOJIEKYII, X POJIb B MpOIleccax KIETOYHOTO MEeTaboIM3Ma;

peumaTtb 3ada4u Ha OIPCACIICHHUC ITOCICHOBATCIIBHOCTH HYKJICOTHUIOB I[HK u MP HK, AHTUKOAOHOB TPHK, II0CJIACA0BATCIIBHOCT AMHUHOKHUCIOT B
MOJIeKy.He 6€JIKa, HpI/IMeHﬂﬂ 3HAHUA O peaKIII/ISIX ManI/I‘IHOFO CHHTEC3a, TCHETUYCCKOM KO/, HpI/IHIII/IHG KOMHJIGMCHTapHOCTI/I;

J€JIaTh BBIBOJbI 06 HU3MCHCHUAX, KOTOPBIC HpOHBOﬁ,HYT B IIpoHeccax MaTrpuvIHOIO0 CHHTE34a, B CIydac U3MCHCHUS IMOCJICIOBATCIIBHOCTU HYKJIICOTHUI0B
JHK;

CpaBHHBATb (1)8.3]:1 ACJICHUA KIICTKU, PCIIATh 3aa4Uu Ha ONPCACICHUC U CPABHCHUEC KOJIMYCCTBA I'CHCTUYCCKOTO MaTCpHraia (XpOMOCOM nu I[HK) B KJICTKax
MHOT' OKJICTOYHBIX OpFaHI/I3MOB B paer,Ix q)a3ax KJICTOYHOI'O ITUKIJIA,

BBISABJIITE CYHICCTBCHHBIC ITPU3HAKH CTPOCHUSA KIICTOK OPTaHU3MOB PA3HBIX LAPCTB JKMBO IpUupoabl, YCTAHABJIMBATH B3aUMOCBA3b CTPOCHUA U q)YHKI_II/Iﬁ qacTen
" OPraHoOM 0B KJICTKHU,

00OCHOBBIBaTh B3aMMOCBSI3b IUIACTHUYECKOTO M JHEPreTMYECKOro OOMEHOB; CPaBHUBATh IPOLECCHI IJIACTUYECKOTO M HHEPreTH4ecKoro OOMEHOB,
MIPOUCXOJSIINX B KJIETKaX KUBBIX OPraHU3MOB;

OIIPEAEIATH KOJIMYECTBO XPOMOCOM B KJIETKaX PACTEHUI OCHOBHBIX OT/EJIOB HAa Pa3HbIX ATalax >KM3HEHHOTO LIUKJIA;

CpaBHUBATbh pa3HbIe CIIOCOOBI PA3MHOKEHHSI OPIaHU3MOB;

XapaKTepu30BaTh OCHOBHBIE 3TAIbl OHTOT€HE3a OPraHU3MOB;

pelaTh TeHEeTHUYECKHe 3aJauyd Ha JUTMOpPUAHOE CKpPELIMBAaHUE, CIEMJICHHOE (B TOM YHCIe, CIEMJICHHOE C IOJIOM) HAacleJOBaHUE, aHAJIM3UpYIOIlee
CKpeIllMBaHNe, TPUMEHSS 3aKOHBI HACTIEACTBEHHOCTH U 3aKOHOMEPHOCTH CLETIJICHHOT'O HACJIeJOBAHMS;

pacKpbIBaTh NPUYMHBI HACJIEACTBEHHBIX 3a00JIeBaHUM, apryMEHTHPOBATh HEOOXOJUMOCTh MEpP MPEIYIPEXKACHUS TAKUX 3a00JIeBaHUI;

BBISIBJISITh IPUYUHBI M CYIIECTBEHHbIE NPU3HAKUM MOAU(DUKAIIMOHHON M MYTAallMOHHOW HM3MEHYMBOCTH; OOOCHOBBIBATH pPOJb H3MEHYHUBOCTHU B
€CTECTBEHHOM U HCKYCCTBEHHOM OTOOpE;

00OCHOBBIBaTh 3HAUEHUE PA3HBIX METOJOB CEIEKIMHU B CO3/IaHUU COPTOB PACTEHUH, MOPO/I )KUBOTHBIX U IITAMMOB MUKPOOPTaHHU3MOB;

XapakTepu30BaTh (PaKTOphI (IBUKYIIHNE CHIIBI) BOTIOHH;

XapaKTepu30BaTh MPUYMHBI K3MEHYMBOCTU U MHOT000pa3us BUJOB COTJIACHO CUHTETHUYECKOI TE€OpUU IBOJIIOLINH;

XapaKTepU30BaTh MOMYJIALUIO KaK €INHUILY IBOJIIOLIMH, BUJ KAK CUCTEMATHUECKYIO KaTETOPHIO M KaK pe3yibTaT SBOJIIOLNH;



YCTaHABJIMBATh CBS3b CTPYKTYPBI U CBOMCTB DKOCUCTEMBI;

COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH B SKOCUCTEME (CETH MUTAHMs), IPOTHO3UPOBATh X U3MEHEHUSI B 3aBUCHMOCTH OT M3MEHEHUsI (DaKTOpOB
Cpensl;

apryMEHTHPOBATh COOCTBEHHYIO TO3UIIUIO [T0 OTHOIICHHUIO K YKOJIOTHYECKUM IPOOIeMaM U [OBEICHUIO B IPUPOIHON Cpele;

000CHOBBIBATh HEOOXOMMOCTb YCTOWYMBOTO PA3BUTHA KaK YCIOBUS COXpaHEHHs OHOChEpHI;

OLICHUBAThH IPAKTUYECKOE U ITUYECKOEC 3HAUYCHHE COBPEMEHHBIX HCCICIOBAHUII B OHOJIOTMH, MEIUIIMHE, YKOJOTHU, OMOTEXHOJOTUH; OOOCHOBBIBATH
COOCTBEHHYIO OIICHKY;

BBISIBISITH B TEKCTE OMOJIOTHYECKOT0 COJICPIKAHMUS IPOOIEMY U apryMEHTHPOBAHHO €€ OOBSICHSATD;

MMpCACTABJIATH 6I/IOJIOI‘I/I‘-ICCKYIO I/IH(I)OpMaI_II/IIO B BUJC TCKCTA, TaGHI/II_IBI, CXCMBHI, Fpa(l)I/IKa, JAuarpaMmbl U 1€J1aTb BBIBOJIbI HA OCHOBAHUU MTPCACTABJICHHBIX
JaHHBIX; IPe00Pa30BbIBATH rPpaduK, TAOIHILY, IUATPAMMY, CXEMY B TEKCT OMOJIOTHYECKOT0 COACPIKAHMUSL.

BoInycKHUK Ha yriIy0JJEHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHTHCS:
OP2aHU306bI6AMb U NPOBOOUMb UHOUBUOVATILHYIO UCCIE008AMENbCKYI0 0esIMENbHOCMb NO Ouoio2uu (Wiu paspadbamoléams UHOUSUOYALbHBLU NPOEKN):
8b108UCAMb  2UNOME3bl, NIAHUPOBAMb pabomy, omoupamv U Npeodpaz’06vleams HeO0OX00UMYIO UHGOPMAYUIO, NPOBOOUMb IKCHEPUMEHMb,
UHMEPNPemupo8ams pe3yibmamsl, 0eiams 8bl600bl HA OCHOBE NOJLYYEHHBIX Pe3yIbMamos, NpedCcmasiams NPOOYKmM C80UX UCCIe008AHULL
NPOSHO3UPOBAMb NOCIEOCHEUST COOCMBEHHBIX UCCIEO08AHULL C YYUEMOM IMULECKUX HOPM U IKOJIOSUYECKUX MPeDOBaAHUlL;
8bIOEIAMb CYUeCMBEHHbLE 0CODEHHOCTU HCUSHEHHBIX YUKI08 npedcmasumeneli pazHblx omoeno8 pacmeHuti U munog HCUGOMHbIX, U300paicams Yukivl
pazeumusi 8 8ude cxem;
AHATU3UPOBAMD U UCNONIB308AMb 8 PeUleHUU YYUeOHbIX U UCCLe008AMENbCKUX 3A0aY UHMOPMAYUIO O COBPEMEHHBIX UCCIe008AHUAX 8 OUONI02UU, MeOUYUHe
u 9KoI02UU,
aApeyMeHmupo8ams He0OX0OUMOCMb CUHME3A eCIEeCMEEHHO-HAYYHO20 U COYUOLYMAHUMAPHO20 3HAHUS 8 INOXY UHPOPMAYUOHHOU YUBUTUZAYUU,
MOOenUpo8ams UsMeHeHUue IKOCUCmeEM NO0 GIUSHUEM PA3TUYHBIX 2PYIN (DAKmMOopos OKpyicaroueti cpedsl;
BLIABNIAMD 8 NPoYecce UCCIe008AMENbCKOU 0esIMeNbHOCMU NOCAIeOCMBUS AHMPONOSEHHO20 8030€UCBUsL HA IKOCUCTNEMbl C80€20 Pe2UOHd, NPedazams
CNOCOOBL CHUMNCEHUSL AHMPONOSEHHO20 8030€UCBUSL HA IKOCUCTNEMbL,
UCNONb306aMb NPUOOPEMEHHBIE KOMNEMEHYUU 68 NPAKMUYECKOU 0esamelbHOCIU U NOBCEOHEeBHOU JHCU3HU, OJi NPUOOpemenus onvima OesmeibHOCHU,
npeduecmsyoueti npo@hecCuoHaIbHOU, 8 OCHOBE KOMOPOUL Jledcum OUoi02usi KaK yueOHbvlll npeomemn.



TemaTHyecku njiaH

10 KJIACC
Tema KoJu-Bo yacos

BBenenue. J)KuBoe 1 )XU3HL 4
BUOJIOTUYECKUWE CUCTEMBI: KJIETKA, OPTAHU3M
MoJIeKyJIbI M KJIICTKH. 12
Kiierounsie CTpYKTYphl M UX (YHKIIHH. 6
ObecneueHne KJIETOK YHEPTruei 8
HacnenctBennas nndopmaius u peanusaius e€ B KIETKe 14
uauBuayaibHOE pa3BUTHE U PA3MHOKEHUE OPTaHU3MOB 12
OcCHOBHBIE 3aKOHOMEPHOCTH SIBIICHUI HACTIEICTBEHHOCTH 14
OCHOBHbBIE 3aKOHOMEPHOCTH SIBJICHUN N3MEHYMBOCTHU 12
['eHeTHYeCcKHE OCHOBBI MHANBUAYAIBHOTO Pa3BUTHS 10
['eHeTnka yenoBeka 10

NUTOrO 102

11 KJIACC
Tema Kon-Bo yacos

Bo3HUKHOBEHNE U pa3BUTHE SBOIIOIMOHHON OHOIOTHU 10
MexaHu3MBbI IBOJTIOIHH 28
Bo3HUKHOBEHHE 1 Pa3BUTHUE JKU3HH Ha 3eMIIe 10
Bo3HHUKHOBEHNE U pa3BUTHE YEJIOBEKA — AHTPOIIOT€HE3 10
Cenekiusi 1 OMOTEXHOJIOTHS 10
OpranusMsl 1 OKpyKarolas cpeaa 14
Coo00111eCcTBa ¥ S3KOCUCTEMBI 12
Buocdepa 6
bronornueckrie 0OCHOBBI OXpaHbl IPUPOJIBI 4

NUTOIrO 102

YMK

1. T'"M. Jdpmvmmn, O.B. Cabnuna. buonorus. Paboune nporpammel. 10-11 knacc. YrmyOneHHbIH ypOBEHb.

2. I1.M. Bopomun, JI.B. Beicorkas, I'.M. J{emmmui u np. buosnorus. 10-11 kimaccel. YriayOneHHBIH YPOBEHb. YUEOHUK B 2-X 9aCTAX
3. I'M. Opmmmun, O.B. Cabnuna, JI.B. Beicoukast u ap. buonorus. Ilpaktukym. 10-11 kmaccer



4. T.T. ®omuna. buonorusi. Meronuueckue pekomenaanuu. 10-11 knaccsl
Kpurepun u HOpMbI OLIEHKHU 3HAHUI M YMEHUI 00y4al0IHUXCH 10 OHOJIOTHH 32 YCTHbIE OTBETHI.
OrieHKa «5» CTaBUTCS B CiIydae:

1. 3HaHusl, MOHUMAaHUS, TTyOUHBI YCBOSHHSI 00yJaroIUMHUcs Bcero 00bEMa MporpaMMHOTo MaTepHara.

2. YMeHuUs BBIICATD TNIaBHBIC TIOJI0KEHUS B M3YUEHHOM MaTepHaje, Ha OCHOBaHUU ()aKTOB U MPUMEPOB 0000IATh, 1eIaTh BBIBO/IbI, YCTAHABIUBATH
MEXIIPEAMETHBIE U BHYTPUIIPEIMETHBIE CBS3U, TBOPUYECKH IIPUMEHSTh MOJYyYEHHBIE 3HAHUS B HE3HAKOMOW CUTYallUU.

3. OtcytcTBUs OMIMOOK U HEJOUYETOB MPH BOCIPOU3BEICHIH U3YUYCHHOTO MaTepuala, MPH YCTHBIX OTBETAX YCTPAHEHUS OTHEIbHBIX HETOYHOCTEH C

MTOMOIIIBIO JOTIOTHUTEIBHBIX BOMIPOCOB YUUTENS, COOTIOICHUS KYIbTYPbl TUCbMEHHON U YCTHOW pedH, IpaBuil opopMIICHHS MUCbMEHHBIX PadoT.
Onenka «4» CTaBUTCS B CIIy4ae:

1. 3HaHMsI BCETO U3yYEHHOIO IIPOrPaMMHOT0 MaTepuaa.

2. YMeHHUs BBIICATD TJIaBHBIC TIOJIOKEHUS B U3YUEHHOM MaTepuaje, Ha OCHOBaHUHU ()aKTOB U MIPUMEPOB 0000IIATH, /IEIaTh BBIBO/IbI, YCTAaHABIUBATH
BHYTPUIIPEIMETHBIE CBA3U, IPUMEHATD [TOJIyYCHHBIC 3HAHUS HA IIPAKTHUKE.

3. JlonylieHus: He3HaYUTENbHbIX (HErpyObIX) OIINOOK, HEJOUETOB MPU BOCIIPOU3BEACHUN M3YYEHHOIO MaTepuana; cOOJII0IEHUS! OCHOBHBIX IPAaBUII

KYJIbTYPbl TUCBbMEHHON M YCTHOW peuu, MpaBuil 0ohopMIIeHUS TUCbMEHHBIX PaboT.
OrneHka «3) CTaBUTCS B CIIVYae:

1. 3HaHUS M YCBOEHHUS MaTepHuaja Ha ypOBHE MHUHUMAJIbHBIX TpeOOBaHWN MPOrpamMMmbl, 3aTPyJHEHHS INIPH CaMOCTOSTEIbHOM BOCIPOU3BEICHUH,
BO3HUKHOBEHUSI HEOOXOJMMOCTH HE3HAUYNTEIILHOW TIOMOIIH MTPETIOAaBaATEIS.

2. YMmeHus paboraTh Ha ypOBHE BOCIIPOM3BEACHUS, 3aTPYAHEHUS IIPU OTBETaX Ha BUJIOU3MEHEHHBIE BOIIPOCHI.

3. Hamnmuus rpy0oii OommOKH, HECKOJIBKUX TPYOBIX OIMMOOK MpPU BOCIPOU3BEICHHM H3YyYCHHOTO MaTepuaia; HE3HAUYUTENLHOTO HECOOTIOACHUS

OCHOBHBIX IIPAaBHJI KyJIbTYpbl MUCbMEHHOMN 1 YCTHON peuH, MpaBui 0(hOpMIICHHs MUCbMEHHBIX PadoT.
OneHKa «2)» CTaBUTCS B CIIyYae:

1. 3HaHUS ¥ YCBOGHHUs MaTepHuaja Ha YpOBHE HM)KE€ MMUHHUMAJIbHBIX TPEeOOBAaHHUM MpOrpaMMbl; HAINYHS OTIENbHBIX NPEICTAaBICHUNH 00 M3y4YCHHOM
MaTepHaie.

2. OtcyTcTBUS yMEHUS paboTaTh Ha YpOBHE BOCIIPOU3BEICHU S, 3aTPYAHEHUS IIPH OTBETAaX HA CTaHAAPTHBIE BOIPOCHI.

3. Hanuuus HeckonbkuX TpyObIX OIIMOOK, OOJBIIOrO YHWCIa HErpyObIX IpH BOCHPOM3BEIEHUU HM3YyYEHHOTO0 MaTepuaia, 3HAuYUTEIbHOTO

HECOOJII0JICHUsI OCHOBHBIX MTPABUJI KYJIbTYphl MMCBbMEHHOM U YCTHOM peydH, MpaBuil 0pOpMIICHHUS MUCbMEHHBIX padoT.

Kputepun u HOpMBI OllEeHKHU 3HAHUH M YMEHUI 00yYAIOIINXCS 32 CAMOCTOSITeIbHbIE MICbMEHHbIE 1 KOHTPOJIbHbIE Pa00ThI.

Or1eHKa «5» CTaBUTCS, €CJIH YIECHUK.

1. BreimonasieT paboTy 6e3 omuboK 1 /uin/ JomycKaeT He 0ojiee OJHOTO HeT04ETa.

2. CobmroiaeT KynpTypy MUCbMEHHOM pedn; MpaBuia 0OPMIICHUS MMCEMEHHBIX padoT.

Omnenka «4» CTaBATCS, €CIIH VUCHHK:

1. BeImoiHseT MUCHEMEHHYIO padOTy MOTHOCTHIO, HO JIOMyCKAaeT B Hel He Oojee ogHON Herpy0oil omMOKU M OJHOrO Henou€Ta U /unu/ He Oonee NByX
HEJ04YETOB.

2. CobmroiaeT KynpTypy MUCbMEHHOM peun, paBuiia opopmIIeHHs: TUCBMEHHBIX padoT, HO - IOMYyCKaeT HeOOIbIINe TOMAPKH MIPH BEICHUH 3aIluceil.

Ouenka «3» CTaBUTCS, €CIH YUCHHUK:

1. IlpaBUnBHO BBITIONHSET HE MEHEE TOJOBHHBI Pa0OTHI.




2. Jlomyckaet He OoJjiee IBYX IpyObIX OMMOOK, Wik He Oosiee 0HOM TpyOoi, 0JTHOM HErpyOOl OMMOKK U OJJHOTO HE0UETa, UK He OoJiee TPEX HerpyonIx
OLMOOK, WIH OAHON Herpy0oii OmKUOKH U TPEX HEJOUETOB, WK NPU OTCYTCTBUU OIIMUOOK, HO NMPU HAIMYHUH MATH HEA0UYETOB.

3. JlomyckaeT He3HAUYUTEIHbHOE HECOOIOICHHE OCHOBHBIX HOPM KYJIbTYPhI MUCHEMEHHOHN ped, MPaBmil OOPMIICHUS MMCbMEHHBIX PadoT.

OneHKa «2» CTaBUTCH, €CJIM YYCHUK:

1. IlpaBUIBHO BBIMIOJIHSET MEHEE MMOJIOBUHBI MUCHbMEHHOM PaOOTHI.

2. JlomyckaeT 4uciio OMMOOK U HEA0UETOB, MPEBOCXOISIIEEe HOPMY, IIPH KOTOPOH MOXKET OBITh BhICTaBJICHA OIleHKa "3".

3. JlomyckaeT 3HaUUTEIHbHOE HECOOTIOCHIE OCHOBHBIX HOPM KYJIBTYPHI MUCBbMEHHON peyH, MpaBuiI 0OPMIICHHS MUCbEMEHHBIX PadoT.

KpuTtepuu u HOpMbI OLleHKH 3HAHUI M YMeHHI 00y4aloluXxcsl 3a NpaKTHYeCKHe U J1a0opaTopHbie padoThI.

OueHka «5» CTaBUTCS, €CIIU:

1. IlpaBuibHON C€aMOCTOSITENIBHO ONpENENseT LEedb JaHHBIX paloT; BBINONHSIET pabdoOTy B IOJHOM 00bEME € COOJNIIOJIEHHEM HE00XO0IUMOi
[I0CJIeI0BATEIbHOCTH IPOBEICHUS OIIBITOB, U3MEPEHUII.

2. CaMOCTOSITENBHO, PAMOHAIBHO BBIOMPACT M TOTOBUT JIJIsl BBIITOJHEHUS paboT HEOOX0qMMOe 000pYyI0BaHUE; IPOBOJUT TAHHBIE PAOOTHI B YCIOBHSIX,
obecreynBaoIUX MoJydeHre Haubojiee TOUHbIX Pe3yIbTaToB.

3. T'pamOTHO, TOTHYHO OMHUCHIBAET XOJI MPAKTHUECKUX (Ja00paTOPHBIX) padoT, MPAaBUIBHO (HOPMYIHPYET BBIBOJIBI, TOYHO M aKKYPaTHO BBITIOJHSET BCE
3aIucH, TabJIMIIbI, PUCYHKH, YEPTEKH, IpauKU, BBIYUCICHUS.

4. IlposiBasieT opraHU3allMOHHO-TPYIOBbIE YMEHMS: MOAJIEPKUBAET YUCTOTY pabO4Yero Mecra, MopsioK Ha CTOJIe, SKOHOMHO PacXoJyeT MaTepHualbl;
co0JIr01aeT MpaBuiIa TEXHUKU 0€30IaCHOCTH IIPU BBIIIOJHEHUH PadoT.

OneHka «4» CTaBUTCS, €CJIM YYEHUK:

1. BreimonHseT MpakTUYeCcKylo (J1abopaTOpHYIO) paboTy IMOJHOCTBIO B COOTBETCTBHM C TpeOOBaHMSMHU NPU OLEHMBAHWUHU pe3yiabTaToB Ha "5", HO
JIOTTYCKAaeT B BBIYUCIICHUSAX, U3MEPEHUSX JIBa — TPU HEJOUYETA WU OJHY HErpyOyro OIIMOKY U OJIUH HET0YET.

2. Ilpu odpopmieHun paboT 10MYyCKAaeT HETOYHOCTH B ONMCAHUU XO/a ACHCTBUI; /1e1aeT HEeMOJIHbIE BBIBO/IbI TPH 0000IIEHUH.

Ornenka «3» cTaBUTCS, €CJIM YYEHUK:

1. TIpaBuibHO BhINONHSAET paboTy He MeHee, yeM Ha 50%, oJlHaKO 0OBEM BBITIOJIHEHHOW YacTH TAaKOB, YTO MO3BOJIET MOJIYYUTh BEPHBIC PE3YIbTATHI U

C/IeTIaTh BBIBOJBI IO OCHOBHBIM, IPUHIUIHAIBHBIM BaKHBIM 3a/1adaM padoThI.

2. IlogOupaer obopyaoBaHUe, MaTepual, HauWHAeT paboTy C MOMOLIbIO YUYHMTENs; WJIM B XOJA€ MPOBEAECHUS H3MEPEHUH, BBIUMCIIEHUH, HaOIr01eHui
JIOMyCKaeT OMMOKU, HETOYHO (OPMYIHUPYET BBIBOJIbI, 0000IIEHUSI.

3. IlpoBoauT paboTy B HEPAIMOHAIBHBIX YCIOBUSAX, YTO MPUBOAUT K MOIYYSHHIO PE3yIbTATOB C OOJBIIMMHU MTOTPEITHOCTSIMHE; WIIH B OTYETE JOMYCKAET B
o01ieit CI0XKHOCTH He Oojiee JBYX OIMIMOOK (B 3amUCSIX YHUCEN, Pe3y/lbTaTOB M3MEpPEHHH, BBIYMCICHUH, COCTaBIEHUH TpadukoB, TAOIUI], CXeM H T.O.), HE
MMEIOLIUX JUISl JTaHHOU paboThl MPUHIUIUAIBHOIO 3HAYEHUSI, HO MOBJIMIBIINX Ha PE3yJbTAT BBINOTHEHHUS.

4. lonmyckaeT rpyOyto omuOKy B XOJ€ BBITOJHEHHs paboThl: B 00BSICHEHUH, B 0)OPMIICHNH, B COONIIOJCHNUN MPaBUII TEXHUKH 0€30MacHOCTH, KOTOPYIO
YUEHUK HUCIIPABIISIET IO TPEOOBAHUIO YUUTEIS.

Onenka "2" craBUTCS, €CIIU YYCHHUK:

1. He ompenenser camocTosITeNbHO 1€ paOOTHI, HE MOXET 0€3 MOMOUIM YYHMTENS MOJArOTOBUTH COOTBETCTBYIOLIEE OOOPYIOBaHHE; BBINOJIHSET
paboTy He MOJIHOCTHIO, U 00BEM BBIOJHEHHOMN YacTH HE MO3BOJISET C/eNaTh IPABUIbHBIE BHIBOIBL.
2. JlomyckaeT nBe U OoJiee rpyOble OIMOKU B X0J/i€ padoT, KOTOpbIe HE MOXKET MCIPABUThH MO TPEOOBAHMIO MENArora; WiK MPOU3BOJIUT U3MEpPEHUs,

BBIYHCIICHHUA, H3.6J'IIOI[6HI/I}I HEBCPHO.



Kpurepun u HOpMbI OLIEHKHU 3HAHUN M YMEHH I 00y4alIMXxcs 3a Ha0/I1eHneM 00beKTOB.

OreHKa «5» CTaBUTCA, €CIIU YYCHUK:

1. IlpaBunbHO NMPOBOJUT HAOIIOACHUE MO 3a/IAHUIO YUUTEIS.

2. BpigenseT cylecTBeHHbIE IPU3HAKH Yy HAOII0AaeMoro o0beKTa, mporecca.

3. I'pamoTHO, ToruyHO 0hOPMIISIET Pe3yIbTAaThl CBOMX HAOMIOIEHUH, 1eTaeT 0000IIEeH s, BEIBOIBL.

Ouenka "4" craBUTCS, €CJIM YYCHHUK:

1. IlpaBunbHO NMPOBOJUT HAOIIOACHUE MO 3a/IAHUIO YUUTEIS.

2. JlomyckaeT HETOYHOCTHM B XOJ€ HAONIOJCHMN: TMPH BBIJCICHUH CYIIECTBEHHBIX NPU3HAKOB y HAOMI0IAaeMOro oOBeKTa, Mpolecca Ha3bIBaeT
BTOPOCTEIICHHBIE.

3. HebOpexHo ninu HeTOYHO 0(hOPMIISET pe3yIbTaThl HAOIIOICHHIH.

Ouenka "3" craBUTCH, €CJIM YYCHHUK:

1. Jlommyckaet ogHy-ABe rpyObie OMIMOKH WIIM HETOYHOCTH B MIPOBEICHUH HAOIIOACHUH 110 3a/IaHUI0 YIUTEIIS.

2. Ilpu BblAENIEHUU CYIIECTBEHHBIX IPU3HAKOB y HA0JII01aeMOT0 00BEKTa, MPOLiecca Ha3bIBAET JIMILb HEKOTOPhIE U3 HUX.

3. HomyckaeT ofHy-aBe rpyObie OMUOKH B 0()OPMIICHUH PE3YyIbTaTOB, HAOIIOACHUH U BEIBOJIOB.

OreHKa «2» CTaBUTCS, €CII YYEHUK:

1. Jlomyckaet Tpu-ueThipe rpyObie OMIMOKH B TPOBEACHUH HAOIIOJCHUN TI0 3aJaHUI0 YUUTEJIS.

2. HenpaBunbHO BBIJENAET IpU3HAKK HaOII01aeMOro 00beKTa, mpolecca.

3. lomyckaeT TpHu-4eThIpe rpyOble OIMOKH B 0(OPMIICHIH PE3yIbTaTOB HAOIIOJCHUN 1 BHIBOJIOB.




IIpuMepHEBIE TEMBI TUCKYCCHUH

1. Paznuunple runoTe3sl BOSHUKHOBEHUS ku3HU Ha 3emie (A. M. Omapun, [Ix. Xonuaein, B. W. Bepranckuii, C. Appennyc).
2 TpaHcrenes — onacHOCTb peajibHask WK MHUMas?

3. KnonupoBanue yenoBeka kak aTudecKas mpoodema.

4 MO3HO 1 TIPEOTBPATUTH II00ATBHYIO 3KOJIOTHYecKyr0 katactpody? (Cracet nmu Hac Kunorckuii mpoTokon?)

IIpuMepHBIC TEMEI Ded)eDaTOB " AOKJIaJ0B, HAYYHO-UCCICAOBATCIbCKHUX Da6OT

1. JKu3Hb B 9KCTpEeMaIbHBIX YCIOBHIX (IKCTPEMOGUIIBLHBIE apXen ).

2. Yro Takoe MpUOHBI.

3. Kak 6p11a pasragana crpykrypa JJHK.

4. DBOIOIUS TEHETUYECKOI0 KOJla: IOMEX0YCTONUYHUBOCTb.

5. Urto Takoe «OeTKU TEIIOBOTO IIOKaY.

6. Uro Bpaiaercs B KieTke: npoToH-3aBucuMas ATdcruHTaza — 31eKTpuYecKuii MOTOp OakTepui.

7. XeM0aBTOTPO(HBIC JKUBOTHBIE — BECTUMEHTU(EPHI.

8. ®oTOo/IbIXaHUE.

9. JIMHAMHUYHBIA TeHOM: MOOUIIbHBIE TEHETUYECKUE DTIEMEHTHI.

10.  3namenwurbie oBeuku Jlomm u [omm.

11. TpaHCreHHBIE pacTCHHS.

12. CmoKeT 11 4elOoBEeK BOCCTAHABIMBAThH «MCIIOPUYEHHBIC) WK yTpadyeHHbIe opraHbl? [lepcreKTHBbI HCIIOIh30BAHUS CTBOJIOBBIX KJIETOK.
13.  «Camypaiickas 3THKa» KJIETOK — aIronTo3.

14. Cuamckue OM3Helbl.

15.  Kak «HOKayTHpYIOT)» I€HBI.

16.  HampaBneHHBII MyTareHes.

17.  Tpancrenssle )HUBOTHBbIE. /|y 4ero oHN HYXHBI?

18. Cropripu3bl MUTOXOH/IPHAJIBHOTO T€HOMA.

19.  MonekynsapHas OMONOTHUs U KPUMHUHATUCTHUKA: KaK UICHTU(UIIMPOBAIIN OCTAHKH HAPCKOM CeMbH.
20.  MonekynsipHast OMOJIOTHSI U UCTOPUS: paccelieHHe YeJIoBeKa Mo 3eMie, MPOUCXO0XKAeHnEe a00OpUTeHOB AMEPUKH.
21.  Kak mobemuTh pak.

22.  IlepcneKkTHBBI JIEUEHUS HACTIEICTBEHHBIX OOJIE3HEH.

23.  UTo MOXET eCTeCTBEHHBII 0TOOD: YIUBUTEIbHBIC IIPUCTIOCOOICHHUS Y OPXHUIeH, HACEKOMBIX U TITHII.
24.  PoJ0CIOBHOE JPEBO BCETO KUBOTO: PE3YIbTAThI MOJIEKYISIPHO-TEHETUYECKUX HCCIIEIOBAHU.

25. Kak nzmenwmics knumat Ha 3emiie 3a 4,5 MusuiMapaa Jiet.

26.  CymecTByeT 1 BHE3EMHAas KU3Hb?

27.  Pomb cuMOMO03a B 3BOJIOIHN.

28.  Urto Takoe reHOMHKA.

29.  I'moGampHBIE KaTacTPOQBI B UCTOPUU 3EMITH.

30. MenoBoii SKOJIOTHISCKHI KpU3UC: yaap u3 KOCMOCa NN BYJIKAHUYICCKOC I/I3Bep)KeHI/IC?



31.  JKuBOTHBIN MHUp BEHICKOTO MEPHOAA.
32.  TlepBOIpPOXOIIIBI CYIIIH.
33.  IlepBble 3aBoeBaTEN BO3IyXa.

34.  JKuBble ucKomaembie.

35.  ApxeonTepukc.

36.  MonekymsipHas MaJleOHTOJIOTHS.

37.  Yem 00e3bsiHA OTIUYACTCS OT YETIOBEKA.

38.  «MutoxonapuanbHas EBa»: MonekymsipHas OMOJIOTHS U POUCXO0KICHUE YeTOBeKa.
39.  Kak ui1 HeaHJepTaIbCKUI YeTOBEK.

40.  Mayrim — CcKa3Ka U PeaIbHOCTb.

41.  KynbTypHblE paCTEHUS U UX IUKHUE MIPEIKHU.
42. «3eeHast peBOIOLIMS Y.

43.  Tlouemy Hajo coxpaHsATh OMOpa3HOOOpasue.
44.  XuBoTHBIE, YHUUYTO)KEHHBIE YETOBEKOM.

ITpyiMepHBIE TEMBI JOKJIAJOB HA HCTOPUYECKUE TEMBI

«XpaMm NpUpoOIbl»: 3BOJIIOLMOHHBIE HAEU B T03Me Dpa3ma JlapBuHa.
OBOIIOLYS YBOJIONUOHHBIX HIEH.

Kwnsnup u TBOpuecTBO XK. b. JIamapka.

XKwuznb n tBopuectso JI. [Tactepa.

Kwnsnup u TBOpUecTBO I'. MeHens.

XKu3np n TBOpuecTBO Y. JlapBuHa.

Kpyrocsetnoe nyremectsue Y. [lapBrHa Ha kopabdiie «bUrib.
Kusnb u TBOopuecTBo H. 1. BaBuiosa.

Cynn6a reneruxu B Poccum.

0.  Pycckue Ouonoru — HoOeNEeBCKUE JlaypeaTsl.

ROo~NoGOMWNE



