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Pabouas nporpamma coctaBiena Ha ocHoBe DenepanbHoro ['ocyaapcTBeHHOr0 cTaHAapTa, IPOrpaMMBbI IO OMOJIOTHUH Ui 001Ie00pa30BaTEIbHBIX KO
(coopuukbuomnorus. Paboune nmporpammel. [Ipeamernas nuanst yaeOHUKOB «JIuaus xxu3am». 10—11 kmacesl: yueb. mocodue s
001e00pa3oBaTeNIbHBIX. OpraHu3anuii: 6a30Bbiid ypoBeHb / B. B. Ilaceunuk, I'. I'. IlIBernios, T. M. Edumora. — M. : TIpocsemenue, 2017), MOJIHOCTHIO
oTpaxarote conepkanue [IpuMepHoii MporpaMMel, ¢ AOMOJHEHUSIMHU, HE MPEBBIMIAIONTIMEI TPEOOBAaHUS K YPOBHIO MOJATOTOBKH 00YJArOIIUXCS.
HopmaTuBHO-paBoBbI€ TOKYMEHTHI, HA OCHOBAHUM KOTOPBIX pa3padoTaHa padouasi nporpamma:

e denepalibHBII rOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT CPEIHEr0 00IIero oopazoBanus (yTB. MpUKa3oM MUHHCTEPCTBA 00Opa30BaHUS U HAYKH
P® ot 17 mas 2012 r. N 413). [ToanyskT 6 nu3menen ¢ 7 aprycra 2017 r. - [Ipukaz Muno6puaayku Poccun ot 29 utonst 2017 r. N 613
®enepanbhblil 3ak0H PO o1 29.12.2012 Ne 273-03 "O6 obpazoBanuu B Poccuiickoit denepanuny, ct. 2, 1. 9;
®denepanbHbIN TOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT;
nucbMo MunucrepcTa odpazoBanus u Hayku P® ot 19 anpens 2011 r. Ne 03-255 «O BBenenun eaepaibHOro rocyJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHapTa O0Iero 00pa30BaAHUS;

® (henepanabHBIN NIEpeUCHb YICOHUKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku PD K HCIIOIB30BaHUIO B 00pa30BaTEIIbHOM
npolecce B 001eo0pa3oBaTeNbHbIX yupexaeHusx, Ha 2019-2020 rr., np. MunuctepctBa oOpa3zoBanus u Hayku PO Ne 345 ot 28.12.2018

® ppuxa3 MunucrepcTBa oopasoBanus u Hayku P® Ne 1577 ot 31.12.2015 r. «O BHecenun usmenenuit B ®I'OC OOO, yTBepxkAEHHBIN IPUKA30M
MunuctepctBa oopazoBanus u Hayku PO ot 17.12.2010 r. No 1897»;

® OCHOBHOU 00pa30BaTeIbHON MPOrpaMmoii cpeaHero (mojHoro) oduiero oopazopanuss MOY ACOIL Ne 3 r. Anapearnosns,

¢ yyeOHbIM IIIaHOMMOY ACOII Ne 3;

Ha OCHOBE:

e [Iporpamma: IIporpamma no 6uonoruu st oomeoOpa3oBaTenbHbIX MKoJ (coopHukbronorus. Paboune nporpammel. [IpenmerHas nunHus
yueOHUKOB «JIuHus xu3Hm». 10—11 xmaccsl: yued. mocobue i o0uieobpa3zoBaTeIbHbIX. OpraHu3anuii: 6a3osslii yposens / B. B. Ilaceunuxk, I
I'. [IBenos, T. M. E¢pumoa. — M. : IIpocseuienue, 2017

e Vuebuuk: buonorusa. O6mas 6nonorus. 10-11 ki.: yueOHuk 11151 o61eoOpa3oBatenbHbIX yupexxaenuit / A.A . Kamenckuii, B.B.Ilaceunux,
A.M.Pybuos: - M., I[Ipocemenue. 2019 .


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

I[HOACHUTEJIbHAA 3AIIMCKA

[Ipennaraemast pabodas mporpaMmMa peaau3yercs pu UCIoIb30oBaHnu yaeOHnKoB «buonorus. 10 knace» u «buonorus. 11 kmacey nox
penakuueit npodeccopa B. B. [1aceunuka. [IporpamMma coctaBieHa B COOTBETCTBHH € TPEOOBAaHUSAMH K pe3yibTaTaM CpelHero o0uiero oopa3oBaHus,
yTBepkAcHHbIMU DelepabHbIM FOCYAapCTBEHHBIM 00pa30BaTENIbHBIM CTAHJAPTOM CPEAHETO
o0mero oOpa3oBaHusI.

[TporpamMma pa3paboTana ¢ y4€TOM aKTyallbHBIX 33]1a4 00y4YCeHHsI, BOCITUTAHUS W pa3BUTUs oOydaromuxcs. [IporpaMMa yduThIBaeT yCIOBUS, HEOOXOAMMbIE
JUISL pa3BUTHS JJMYHOCTHBIX U TO3HABATENIbHBIX KaYeCTB 00yJarOINXCS.
[IporpamMma BKIIFOUAET 00s3aTEIHHYIO YaCTh YI€OHOTO Kypca, U3JI0KEHHYIO B «[IpruMepHOi OCHOBHOI 00pa30BaTeIbHON porpaMme Mo OMOJIOTHH Ha
YpOBHE CpeqHero ood1ero oopazoBaHus» U paccunutana Ha 70 yacoB. B mporpamme coaepKuTcsi mpuMepHbIN NepedeHb Ta00PaTOPHBIX U MPAKTHUYECKUX
pa60T, HC BCC U3 KOTOPBIX 00s3aTeNbHBI JJIA BBITIOJIHCHUS. Yuurens MOXKET BI)I6paTI) W3 HUX TC, IJIA NPOBCACHUA KOTOPBIX €CTh COOTBCTCTBYIOIIUC YCIIOBUSA
B IIKOJIE.

OcBoenme mporpamMmebl 1o OMOJIOTHH 00ECIICUNBAET OBJIAZICHUE OCHOBAMH YUeOHO-HCCIIE0BATENBCKOM IEITETbHOCTH, HAYYHBIMH METOAAMU
peIlIeHUs PA3IMYHBIX TEOPETUUYECKUX U MPAKTUYECKHX 3a]1au.
N3yuenue 6uonoruu Ha 6a30BOM YPOBHE OPUEHTUPOBAHO Ha oOecrieueHne 0011eo0pa3zoBaTebHON U 00LIEKYIBTYPHON MOATOTOBKHM BBIITYCKHUKOB.
Ha 6a3oBoM ypoBHe u3yuenue npeamera «buonorus», B 4acT GOPMUPOBAHUS Y 00YHAIOMIMXCS HAYYHOTO MUPOBO33PEHHUS, OCBOSHUS OOIICHAYYHBIX
MCTOH0B, OCBOCHUS IMMPAKTUYCCKOIO NPUMCHCHHA HAYYHBIX 3H3.HI/II71, OCHOBAHO Ha MCXKIIPCAMETHBIX CBA3AX C IIPEAMCTaMHA obnacrei €CTCCTBCHHBIX,
MaTeMaTUYECKUX U TYMaHUTAPHBIX HAYK.

PaGouas mporpamma mo GHMOJIOTUH BKIIOYAET CIEIYIOIINE Pa3aeIbl:

1. [TosicHuTENBHAS 3aITUCKA.

2. O6mas xapakTepucTHKa y4eOHOTO MpeMeTa ¢ ONpeAeNICHUEM 1IeNiel U 3a/1a4 ero U3yueHusl.
3. Mecto Kypca 6moJioruu B yueOHOM ILIaHE.

4. Pe3ynbpTaThl OCBOEHUS Kypca OMOIOTHH — JTUYHOCTHBIE, PEAMETHBIE U METarpeIMETHBIE.
5. ConeprkaHue Kypca OMOJIOTHH.

6. [Imanupyemsble pe3ynbTaThl U3y4eHHs Kypca OUOIOTHH.

7. KanennapHo-TemMaTHueCKOE MIIaHUPOBAHUE.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-Hay4YHOro 00pa30BaHUs OMOJIOTHS KaK Y4eOHbIN MpeMeT 3aHMMaeT BaKHOE MECTO B (DOPMUPOBAHUH: HAYYHON KapTHHBI
MUpa; PYHKIMOHAIBHON rPaMOTHOCTH, HEOOXOANMMOM J1J1si TOBCEIHEBHOM KU3HM; HABBIKOB 3/I0POBOT0 U O€30MacCHOT0 AJIs YeJIOBEKa M OKpY’Kalolel cpebl
o0pa3a KHU3HH; SKOJIOTUYECKOTO CO3HAHMSI; IEHHOCTHOTO OTHOIICHHUS K )KUBOM MPHUPOJIE U YEIOBEKY; COOCTBEHHOM MO3UIIMHU 10 OTHOILIEHHUIO K
Ouonornueckoit HHGOpPMaIUH, MOTYy4aeMON U3 Pa3HbIX HCTOYHUKOB. M3yueHne OHMOI0THH CO3/1aeT YCIOBUS U (OPMUPOBaHUS y 00ydarOIIUXCs
UHTEJUICKTYaJIbHBIX, TPAKIAHCKUX, KOMMYHUKAITMOHHBIX U HH(POPMALMOHHBIX KOMITETCHIIUH.

N3ydenue kypca «buosiorusy B crapiieil KoJie HampaBJI€HHO HA PELICHHUE CIEAYIONIUX 3a1ay4:
1) popmupoBanue cucTeMbl OMOJOTHUECKUX 3HAHUH Kak KOMIIOHEHTa €CTECTBEHHO-HAYYHOI KapTHHBI MUPA;



2) pa3BUTHE JIMYHOCTU O0YYAIOUINXCA, UX HHTEIJIEKTYyallbHOE U HPABCTBEHHOE COBEPUICHCTBOBAaHKE, (POPMUPOBAHNE Y HUX TYMAHUCTUYECKUX OTHOUICHUH U
DKOJIOTHUYECKH TEJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JAESITEIBHOCTH;
3) BeIpabOTKY MOHMMaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUHU OUOJIOTHH, a TAaKKe (POPMUPOBAHUE OTHOILIECHUS K OMOJOTMH KaK BO3MOXKHOMN
obJyacTu OyayIIen NpakTHUYeCKOU IeITeTbHOCTH.

Lesu 6uonoruueckoro oOpa3zoBaHus B CTaplei mikose GopMyIupyIOTCs Ha HECKOIbKUX YPOBHSX: TJ100aIbHOM, METAIIPEAMETHOM, TUYHOCTHOM
Y TIPEIMETHOM, Ha YPOBHE TPEOOBAHUI K Pe3yJIbTaTaM OCBOCHUS COACPKAaHUS PEIMETHBIX MPOTPAMM.

I'moGanbHbIe e 6MOJI0rHYecKoro 00pa3oBaHus ABJISIOTCS OOIIMMHU Ui OCHOBHOM M CTapIIel IIKOJIbI U ONPEAeIAIOTCA COLMATbHBIMU TPEeOOBAaHUSIMU,
B TOM YHCIIC U3MEHEHUEM COIMATBHON CUTYAIIUU PA3BUTHI — POCTOM MH(POPMAIIMOHHBIX NIEPErPy30K, U3MEHEHUEM XapaKTepa U crioco00B OOIICHUS
U COLMABbHBIX B3aUMOJICHCTBUH (00BEMBI U CITOCOOBI TOyueHUsI HHPOPMAIIUU TOPOKIAIOT PsAJl 0COOCHHOCTEH pa3BUTHSI COBPEMEHHBIX MOJIPOCTKOB).
Haubonee npoiyKTUBHBIMH ISl PEIICHUS 33/1a4 PA3BUTHS MTOAPOCTKA SIBISIFOTCSI COIMOMOpPAIbHAS U HHTEIUICKTYAIbHASI B3POCIOCTb.

[Tomumo 3TOTO, rIO00ANTBHBIE 1ENU HOPMYIUPYIOTCS C YYETOM PACCMOTPEHHS OMOJIOTMYECKOT0 00pa30BaHUs KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHUs B

1[€JIOM, TTIOATOMY OHH SIBJISIFOTCSI Harbosiee OOIIMMU U COLIMAIEHO 3HAYUMBIMU.

C yuéToM BbIIIEHAa3BaHHBIX MOJIXOA0B INI00ATBLHBIMU HEISIMH OUOIOTUYECKOTO
00pa3zoBaHus SBISIOTCS:
— conuaau3anus oOyJarmuxcs Kak BXOKICHUE B MUDP KYJIbTYPhl U COLIMATIbHBIX OTHOILIEHUH, 00eCTIeYnBaIOIIee BKIIOYEHHUE YUaIUXCs B Ty WIH HHYIO
rpy1iy Ju00 OOUTHOCTh — HOCHUTEIS €€ HOPM, LICHHOCTE!, OPUEHTAIIN, OCBAUBAEMBIX B MPOIIECCE 3HAKOMCTBA C MHUPOM KUBOUW IPUPOJIHI;
— npuoOlIeHne K MO3HABATENbHOMN KyIbType KaK CUCTEME IMO3HABATEIbHBIX (HAYYHBIX) IEHHOCTEH, HAKOIIJICHHBIX 00111eCTBOM B chepe
OMOJOrN4YEeCKON HAyKH.
[Tomumo 3TOTO, OHONTOTHUECKOE 0Opa30BaHKE HA CTAPIIEH CTYIEHU MPU3BAHO O0ECTIEUUTh:
— OPHMEHTAIUIO B CUCTEME dTUYECKUX HOPM U LIEHHOCTEH OTHOCUTEIHFHO METOJIOB, PE3YJIbTATOB U JOCTHKEHHI COBPEMEHHON OMOJIOTMUECKON HAYKH,
— pa3BUTHE MTO3HABATENIBHBIX KAUECTB JINYHOCTH, B TOM YHCIIE TTO3HABATENFHBIX HHTEPECOB K H3YUEHUIO OOIINX OMOJOTHYECKUX 3aKOHOMEPHOCTEH 1
caMOMY MpOIlecCy HayYHOTO [TO3HAHUS;
— OBJIajleHHe YIeOHO-TT03HABATEIbHBIMU U IICHHOCTHO-CMBICJIOBBIMU KOMIIETEHTHOCTSIMH JIJ1s1 (JOPMUPOBAHUS TTO3HABATEILHOM U
HPaBCTBEHHOU KYJbTYpbI, HAYYHOTO MUPOBO33PEHHUS, a TAK)KE METOA0JIOTHEH OMOJIOTHYECKOTO IKCIIEPUMEHTA U AJIEMEHTapHBIMUA METOAaMH OMOJIOTUYECKUX
HCCJIeI0OBaHUIM;
— ¢opMupoBaHMe YKOJIOTHYECKOTO CO3HAHUS, IEHHOCTHOTO OTHOIIEHUS K JKUBOU MPUPOJIC U YEIIOBEKY.

MECTO KYPCA BMOJIOI'NN B YYHEEHOM IIJTAHE

KonnyectBo yacoB, 0TBOIMMOE Ha W3ydyeHUE OMOJIOTHH B CTapILeH 1IKOJIE, 3aBUCUT OT y4eOHOT0 TUIaHa YTBEPKIEHHOT0 00pa3oBaTebHON

opranu3zareii. Jlannas pabouast mporpaMma pacCuuTaHa Ha MPOBeACHNE | Yaca KIIACCHBIX 3aHATUH B HEEIIO TIPH U3yYCHNUH TpeIMETa B TEUCHHUE JIBYX JIET
(10 u 11 xmaccsr). OGmiee yuciio y4eOHbIX 9acoB 3a 2 roaa o0ydenus cocrapinsieT 70 4, u3 Hux 35 9 (1 u B Hepemio) B 10 kimacce, 35 4 (1 4 B Henenmo) B 11
KJacce.

Kypcy 6nonoruu Ha cTyneHu cpeiHero oo1ero oopa3zoBaHus NpeALIECTBYET Kype OMOIOTHUH, BKITIOYAIOIINUN JIEMEHTapHbIE CBEICHUS 00

OCHOBHBIX OHoJIoTHUecKnX 00bekTax. ConmepikaHue Kypca OMOJIOTHH B OCHOBHOMW IITKOJIE, CIY>)KHT OCHOBOH /TS U3yUYEHUST OOINUX OMOTIOTUYECKHIX
3aKOHOMEPHOCTEH, TEOpUH, 3aKOHOB, THIIOTE3 B CTapIIeH 1Ko, TJie 0c000e 3HaUeHHE MPUOOPETAIOT

MHUPOBO33pEHYECKUE, TEOPETUUECKUE TTOHSATHSI.

Taxum oOpa3oM, copepikaHue Kypca OMOJIOTUH B cTapliei MKoJje, 6oiee MOJHO PacKpbIBAaeT 00IIHe OHOIOTHYECKHEe 3aKOHOMEPHOCTH, MPOSBIISIONINECS

Ha Pa3HbIX YPOBHSAX OpPraHU3aLUU )KUBOU MIPUPOIBI.



PE3VJIbTATBI OCBOEHUA KYPCA BMOJIOI'NMU

JlesTenbHOCTh 00pa30BaTEIBHOTO YUPEKICHUS 00IIero 0opa3oBanus B 00yueHUH OMOIOTHH B CpeHEH (TIOJTHOM) IIKOJIE T0JKHA ObITh HAallpaBJICHA Ha
JOCTHKEHHE 00YJaIOIUMHUCSA CIIETYIOIINX JUYHOCTHBIX Pe3y/IbTATOB!

1) peasin3anuy 3THYECKUX YCTAHOBOK MO OTHOIICHHUIO K OMOJIOTMYECKUM OTKPBITHIM, UCCICIOBAHUAM U HX PE3yJIbTaTaM;

2) mpu3HaHUs BBICOKOM IEHHOCTH U3HU BO BCEX €€ MPOSIBICHUSX, 3J0POBbS CBOETO U IPYTUX JIIOJICH, pean3aluy yCTaHOBOK 3/J0POBOr0 00pa3a KHU3HU;
3) chopMupoBaHHOCTH MMO3HABATEIBHBIX MOTUBOB, HAIPABJICHHBIX HA MOJYyYEHUE HOBOTO 3HAHUS B 00JIaCTH OMOJIOTHU B CBSI3H C

Oynyiieil mpodeccuoHaNbHON AeSITEbHOCTBIO T OBITOBBIMU MPOOJIeMaMu, CBSI3aHHBIMU C COXPAHEHHEM COOCTBEHHOTO 3/I0POBbSI U HKOJIOTHUYECKOI
0€30MacCHOCTH.

MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHSI BHIITYCKHUKAMU CTApIICH IKOJIBI 0a30BOr0 Kypca OMOJIOTHH SIBISIOTCS:

1) oBnaieHNe COCTaBISIFOIIMMH HCCIIEJOBATEIBCKOM U TPOSKTHOM EATEIbHOCTH, BKIIIOYasi YMEHHUS BUAETH POOJIEeMy, CTAaBUTh BOIPOCHI,

BBIJIBUTaTh TUIIOTE3bI, JaBaTh OMPEIEICHUS MOHATHIM, KJIacCU(UIIUPOBATh, HAOIIOAATh, IPOBOIUTH SKCIIEPUMEHTHI, I€JIaTh BHIBOBI U 3aKIIOYCHHUS,
CTPYKTYpUPOBATh MaTepuall, OObSICHSTH, JOKa3bIBaTh, 3aIUIIATH CBOU UJIEH;

2) ymenus paboTaTh ¢ pa3HbIMHU HCTOYHUKAMU OMOJIOTHYECKON MHPOpMAIUN: HAXOAUTh OMOJIOTUYECKYI0 HH(OPMALIUIO B PA3TUYHBIX HCTOYHUKAX
(TexcTe yueOHMKA, HAYYHO-TIONYJISIPHOW JIUTEpAType, OMOJIOTHYECKHUX CIIOBAPSIX U CIIPABOYHHKAX ), AaHATM3UPOBATH U OLIEHUBATh WH(POPMAIIHIO,
npeoOpazoBLIBaTh HHPOPMAIIUIO U3 OJTHOU (POPMBI B IPYTYIO;

3) ciocoOHOCTH BBIOMPATH LIEJIEBBIE U CMBICIIOBbIE YCTAHOBKH B CBOMX JIEUCTBUAX U MOCTYIKAX MO OTHOLIEHUIO K KMBOM MPUPOJIE, CBOEMY 3/10POBBIO U
3I0pPOBBIO OKPYXKAIOLINX;

4) yMeHHUs aJIeKBaTHO MCIOJIb30BaTh pEUYEBbIE CPECTBA /ISl AUCKYCCUU U apIryMEHTAIlUU CBOEH MO3UINH, CPABHUBATH Pa3HbIE TOUKHU

3peHus1, apryMEHTUPOBATh CBOKO TOUKY 3PEHUs, OTCTaUBaTh CBOIO ITO3ULIUIO.

IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHUSI BHIITYCKHUKAMU CTapIIeH HIKOJIbI Kypca Onosioruu 6a30BOro ypoBHS SIBJISIOTCS:

B nosnasamenwvnoin (unmennekmyanwvnoi) ciepe:

1) xapakTepuCTHKa COIEPIKAHUS OMOJIOTHYECKUX TEOpHH (KIeTOoUHAas1, SBOIIOIIMOHHAs Teopust JlapBuHa); yuenus BeprHaackoro o 6uocdepe;

3aKOHOB MeH €151, 3aKOHOMEPHOCTEH NU3MEHUYMBOCTH; BKJIa1a BBLAAIOIIUXCS YUEHBIX B Pa3BUTHE OMOIOTHYECKOM HAyKH;

2) BbI/IETICHUE CYIIECTBEHHBIX IPU3HAKOB OMOJIOTHYECKUX O0BEKTOB (KJIETOK: paCTUTENIbHBIX U )KUBOTHBIX, TOSIAEPHBIX U SIIEPHBIX, TOJIOBBIX U
COMATHUYECKUX; OPTaHU3MOB: OJHOKJIETOUYHBIX 1 MHOT'OKJIETOUYHBIX; BUI0B, SKOCHCTEM, OHoc(ephl) U IpolieccoB (0OMEH BEIIECTB, pa3MHOXKEHHE, JIeJICHNE
KJIETKH, OIJIOJJOTBOPEHHE, ACHCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOI'0 0TOOPOB, (hopMHUpOBaHUE NPUCITIOCOOIEHHOCTH, 00pa30oBaHe BUJI0B, KPYTOBOPOT
BELIECTB U ITPEBPALCHUS

SHEPTHH B DKOCUCTEMAX u Ouocdepe);

3) oObscHeHHE POy OUOJIOTUH B (POPMUPOBAHMH HAYYHOT'O MUPOBO33PEHHS; BKJIaJa OMOJIOrMYECKUX T€OpUil B JOPMHUPOBAHUE COBPEMEHHON €CTECTBEHHO-
Hay4YHOM KapTUHBI MUpPa; OTPULIATEIBHOTO BIUSHUS aJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BEUIECTB HAa Pa3BUTHE YEIOBEKA; BIUSIHUS MyTareHOB

Ha OpPTaHU3M YeJIOBeKa, YKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBbI; IPUYHH SBOIIOINH, U3MEHSIEMOCTH BUIOB, HAPYIICHUH pa3BUTH

OpraHU3MOB, HAaCJE/ICTBEHHBIX 3a00JIeBaHUM, MyTalllil, yCTOHYMBOCTH U CMEHBI 3KOCHUCTEM;

4) mpuBeCHNE JOKA3aTENbCTB (ApryMEHTAIUs1) €IMHCTBA )KMBOU U HEXKUBOW MIPUPOJIBI, POJCTBA KUBBIX OPTaHU3MOB; B3aUMOCBSI3€H OpraHN3MOB

U OKpY’Karolel cpefibl; He0OXO0IMMOCTH COXpPaHEHHsI MHOI0o0pa3us BUJIOB;

5) yMeHHe 10ab30BaThCsl OMOTOTHYECKON TEPMUHOIOTHENH M CUMBOJIUKOIM;



6) peleHne MEMEHTAPHBIX OMOJIOrMUYECKUX 3a7]ay; COCTABICHHUE MIEMEHTAPHBIX CXEM CKPELIMBAHUS U CXEM [IEPEHOCa BEILIECTB U YHEPTUU B IKOCUCTEMAX
(uenu nUTaHU);

7) onucanue ocobeil BUI0B 110 MOP(HOJIOTHIECKOMY KPUTEPHUIO;

8) BBISBIICHUE N3MEHYUBOCTH, IIPUCIIOCOOJICHU OPTaHU3MOB K Cpe/ie 0OMTaHus, ICTOYHHKOB MYTareHOB B OKPY>KaIOIIEl cpeie

(KOCBEHHO), aHTPOIIOI'€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH; N3MEHEHHUH B 9KOCUCTEMAX Ha OMOJIOTMYECKUX MOJEISX;

9) cpaBHEeHHE OMOJIOTUYECKUX OOBEKTOB (XMMUYECKUN COCTAB TEJ KUBOW M HEXUBOW MPUPO/IBI, 3aPOIBIII YETIOBEKA U IPYTHX MIICKOHUTAIOIINX,
IPUPOIHBIE SKOCUCTEMBI M arpO3KOCUCTEMBI CBOEH MECTHOCTH), IIPOLIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOPBI, I10JIOBOE U OECII0NI0E PA3MHOKEHNU)
U GOpMYJIMPOBKA BBIBOJIOB HA OCHOBE CPAaBHEHHS.

B yennocmno-opuenmayuonnoii cepe:

1) aHanu3 1 OLIEHKA PA3TUYHBIX TUTIOTE3 CYIIHOCTHU KH3HH, IPOMCXOXKICHUE YEIIOBEKA U BOZHUKHOBEHHUE KU3HU, TJI00aTBHBIX YKOJOTHYECKUX poOiIeM

U IyTeH UX pelIeHus, TOCIeACTBUNA COOCTBEHHON AEATENIbHOCTH B OKpYXarollel cpeze; 6ronornyeckoi HHGpOpMaIum, nojy4yaeMoi u3 pasHbix
HCTOYHUKOB,;

2) OlLleHKa 3TUYECKUX aCHEKTOB HEKOTOPBIX MCCIeI0BaHUN B 00J1IaCTH OMOTEXHOJIOTHH (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJIOZJOTBOPEHHE,

HalpaBJICHHOE U3MEHEHNE TEHOMA).

B cehepe mpyooeoi oeamenvnocmu: oBnajeHe yMEHUSMH U HaBbIKAMU TIOCTAHOBKU OMOJIOTHYECKUX SKCIIEPUMEHTOB M OOBSICHEHUS UX PE3YJIbTAaTOB.

B cepepe pusuueckoi desamenvrnocmu: 060CHOBaHNE U COOIOICHNE MEP MPO(PUIAKTUKYA BUPYCHBIX 3a00JI€BaHUMN, BPEIHBIX PUBBIYEK

(KypeHue, ynotpebyieHue alKoroisi, HApKOMaHMsl); PaBUJI IOBEJCHUS B OKpY KaloIlel cpese.

COLEPXAHUE KYPCA BUOJIOT A
BuoJiorus kak KOMILIEKC HAYK O *KUBOH Npupojae
buonorus kak KOMIUIEKCHas HayKa, METObl HAyYHOTO MMO3HAHUs, UCTIONb3yeMble B ouonorun. Cospementnvie Hanpagienus 6 ouonoz2uu. Poib 6nonoruu B
dbopMHUpPOBaHUH COBPEMEHHON HAyYHON KapTHUHBI MUPA, IPAKTUUECKOE 3HAUCHHE OMOIOTHYECKUX 3HaHUM. broiornieckue CUCTEMBI KakK MPeAMET U3yUCHUS
Ounonoruu.
CtpykTypHble U GYHKUMOHAIbHbIE OCHOBBI KU3HU
MonekynsipHble OCHOBBI )XM3HH. Heopranmdeckue BeuiecTBa, ux 3HaueHue. Opranndeckue BemecTBa (yriieBoabl, TUMUIbL, O€TKU, HyKIEHHOBBIS
kucioTel, AT®) u ux 3Hauenue. buononumepsl. Jpyeue opeanuveckue sewjecmea kiemku. Hanomexunonoeuu 6 ouonoeuu.
[uronorus, MeToabl HUTOJIOTHH. POJb KJIETOUHON TEOPUU B CTAHOBIIEHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa. KieTku npokapuot
1 dykapuoT. OCHOBHBIC YaCTH U OPTAaHOUIBI KICTKH, UX ()YHKIIUH.
Bupycsl — Heknerounas popma Ku3HH, MEPhI TPOPUITAKTHKN BUPYCHBIX 3a00TIeBaHUI.
KuznenestenpbHoCTh KIeTKHU. [InacTudeckuit oomen. @oTocuHTe3, XeMOCHHTE3. buocuHTe3 0enka. JHepreTrudeckuii oOMeH. XpaHeHue, epenaya
U peasin3alius HacJleCTBEeHHOM nHpopmanuu B kietke. ['enernueckuit kon. I'en, renom. I'enomuxa. Bausnue napkozennvix geujecmes Ha npoyeccol 6
K1emke.
Krnerounsrif nuki: uatepdasa u genenue. MUTO3 U Meii03, nx 3HaueHne. CoMaTHUECKUEe U TIOJIOBBIE KIIETKH.

Oprannsm
Opranusm — eIMHOE IIeJI0€e.
XKuznenesrenbHocTh opranusma. Perymsnus ¢yHKIui opraHuzMa, roMeocTas.



Pa3zmuoxenne opraan3MoB (6ecrmosoe u 1moioBoe). Cnocobdwvl pazmHodicenus y pacmenuii u sHcugomusix. IHANBUyaTbHOE pa3BUTHE OpraHu3Ma
(onrtorenes). [Ipuunnbl HapyeHU pa3BuTUs. PenpoaykTHBHOE 3J0pOBbE YEIOBEKA; MMOCIECACTBUS BIUSHUS aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEUIECTB
Ha YMOPHOHAJILHOE pa3BUTHE YelioBeKa. JKusHeHnHbie YyuKibl pasHvix epynn OpeaHu3Mos.

I'eneruka, Meroabl reHEeTUKU. [ eHeTHUEeCKas TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHBI HaciaeACTBEHHOCTH . Menpens. XpomocoMHast

Teopus HacieacTBeHHOCTH. OnpeaeneHue nojia. ClienieHHoe ¢ 0J0M Haclae0BaHue.

I'eneruka yenoBeka. HaciencTBeHHbIe 3a00IeBaHUS YEIIOBEKA U MIX MIPEAYIPEKACHUE. ITUICCKUE aCTIEKTHI B 00JIACTH MEMIIMHCKON TeHETHUKH.
I'enotun u cpena. HenacnencrsenHas u3aMeHYMBOCTh. HacneacTBeHHas W13MEHYMBOCTh. MyTauuu. MyTareHsl, UX BJIMSHUE HA 3JJOPOBbE YEIOBEKA.
HomecTtukanus u cenekiusi. MeTosl cenekinu. buorexnonorus, e€ HarpaBiIeHUs U IEPCIEKTUBBI pa3BuTus. buobezonacnocme.

Teopus 3BoTIOLNH

Pa3ButHe 3BOMIOLMOHHBIX UJeH, 3BooIMoHHas Teopust Y. Japsuna. Cunreruueckasi Teopus 3BoIONUU. CBUIETENHCTBA IBOJIIOIIUU KUBOM
npupoasl. MUKpO3BOIIOLKS U Makpo3Boatouus. Bun, ero kpurepuu. [lonynsuus — 3jieMeHTapHas €IMHULIA SBOIIOLUUHU. JIBUKYIIHME CUIIbI 3BOITIOLUU, UX
BIIUsIHUE HAa reH0GOoH 1 nonyssinun. HampaBieHus BOTIOHH.

MHuoroo0pa3ue opranu3MoB Kak pe3ysibTar 3Boiouud. [IpuHnumne! knaccudukanum, CuCTeMaTrKa.

Pa3BuTue :xu3Hu Ha 3emuie

['unoTe3bl NpoUCX0XACHUS )KU3HU Ha 3emiie. OCHOBHBIE ATAIlbl HBOIIOIIMU OPTraHMYECKOr0 MUpa Ha 3emle.

CoBpeMeHHbIE TTPEICTABICHHS O MIPOUCXOKIACHUH YeJI0BEKa. DBOJIOIMS YeJIOBeKa (aHTpornorenes). JIBuxKyiirue cuiibl aHTpornorenesa. Pacer uenoBexa,
HX IMPOUCXOKJICHUE U €IUHCTBO.

Oprann3msl 4 OKpYy:KamoIas cpeaa

[TpucniocoOneHust OpraHu3MOB K ACHCTBHIO 9KOJOTHYECKHUX (DaKTOPOB.

buoreonienos. Okocucrema. PazHooOpaszue skocucteM. B3auMoOTHOIIIEHUS TOMYJIALMN pa3HBIX BUIOB B dKOcucTeMe. KpyroBopoT BEIIeCTB U MOTOK
SHEPIHH B IKOCUCTEME. Y CTOWUMBOCTD U JUHAMUKA 3KocucTeM. [lociaencTBust BIUsSHUS IESITEIBHOCTH YellIoBeKa Ha 3KocucTeMbl. CoxpaHeHue
Omopa3zHO0Opa3us KaKk OCHOBA YCTOMYMBOCTH SKOCUCTEMBI.

CrpykTypa 6uocgepbl. 3aKOHOMEPHOCTH CYILIECTBOBaHUS Ouochepsl.

Kpyzosopomwi eewyecme 6 buocgepe.

['moGanpHBIE aHTPONOTEeHHBIE N3MeHeHus B Ouocdepe. [IpobiieMbl ycTOMUNBOTO pa3BUTHS.

Ilepcnexmuewl pazeumus 6UONOCUYECKUX HAVK.
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IIpumepHBbIii epevyeHb 1a00PaTOPHBIX U MPAKTHYECKUX PadoT (Ha BHIOOPYYHTEIS):

. Mcriosib30BaHme pa3inyHbIX METOAOB IPU U3yYEHUN OUOJIOTHYECKUX OOBEKTOB.

. TexHnKa MUKpPOCKOIIMPOBAHHSI.

. I3y4yeHne KJIeTOK pacTeHUI U KUBOTHBIX 10 MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENaparax 1 X OIUCaHUE.
. [Ipurorosnenue, paccMaTpuBaHUE U ONMCAHUE MUKPOIIPENIAPATOB KIETOK PACTCHUM.

. CpaBHEHUE CTPOEHUS KJIETOK PacTE€HUH, ’KUBOTHBIX, TPHOOB U OAKTEPHIA.

. I3yueHune nBUKEHUs IUTOIIA3MBbI.

. I3y4yeHne miasmMoinunsa u ACIIa3MOJIM3a B KJIETKAX KOKHIIBI JIyKa.

. N3yuenne hepMEHTATUBHOTO pacIIeINICHHsI TEPOKCHIa BOJIOPO/IA B PACTUTEIBHBIX M JKUBOTHBIX KJIETKAX.

OO6napy>xeHue 6eIKOB, YIIIEBOAOB, JIUITHJIOB C TOMOIIBI0 KAUeCTBEHHBIX PEAKIIHIA.

. Beinenenune JIHK.

. I3y4yeHne kataJuTHUeCKON aKTUBHOCTU (DepMEHTOB (Ha MpUMEpe aMUIa3bl UIU KaTauasbl).
. HaGmonenne MuTo3a B KJIETKaX KOHUYMKA KOPEIIIKA JIYKa Ha TOTOBBIX MUKpOIIpenaparax.

. I3yueHne XxpoMOCOM Ha rOTOBBIX MUKPOIIpENapaTax.

. I3ydyenue cranuii Mmeiio3a Ha TOTOBBIX MUKpoINpenaparax.

. I3yueHue cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIperapaTax.

. Pemienue snemMeHTapHBIX 337124 MO0 MOJICKYJISIPHONU OMOJIOTHH.

. BersiBnenue MMPU3HAKOB CXOACTBA 3ap0z[51me171 YCJIOBCKA U APYIUX NMO3BOHOYHBIX JKUBOTHLIX KaK JOKa3aTCJIIbCTBO UX POJACTBA.

. CocTaBiieHHE JIEMEHTAPHBIX CXEM CKPELMBaHUSI.

. Pemmenne renernueckux 3aaad.

. I3ydyeHue pe3ynpTaToB MOHOTUOPUIHOTO U JUTUOPUHOTO CKPEIIUBAHUS Y APO30(PUIIBI.
. CocTaBieHHe U aHaJIU3 POJIOCIOBHBIX YEJIOBEKA.

. I3yueHne n3MeH4MBOCTH, IOCTPOCHHUE BAPUALIMOHHOIO Psijia U BapMAllMOHHONW KPUBOM.

. Onmcanue genorumna.

. CpaBHEHUE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHIO.

. Onmcanue nNpucrocobJIeHHOCTH OpraHn3Ma U €€ OTHOCUTENILHOTO XapaKkTepa.

. BoisiBienue npucnoco06aeHnil OpraHu3MoB K BIUSHUIO PA3IMYHBIX IKOJOTUYECKUX (DAaKTOPOB.
. CpaBHEHHE aHATOMUYECKOTO CTPOSHHSI paCTEHHU pa3HbIX MECT OOUTaHMUS.

. MeTobl n3mepenust GakTopoB Cpeibl 0OUTaHUSI.

. I3ydeHne 3K0JIOTHYECKUX aJanTalli YeI0BeKa.

. CocraBienne MUIIEBEIX IETIEH.

. I3y4yeHue u onucaHue 3K0CUCTEM CBOEH MECTHOCTH.

. MonienrpoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOIALINX B IKOCHCTEMAX.

. OLleHKa aHTPONOTE€HHBIX U3MEHEHU B IPUPOJE.



IINTAHUPYEMBIE PE3VJIbTATbBI U3YUEHUAKYPCA BUOJIOTI'NU

B pesyabTarte nzyuenus yuedHoro npeamera «bruosorus» Ha ypoBHe cpeaHero (110JIHOro) o01ero o0pa3oBaHus BbIIIYCKHUK HA 0a30BOM
YPOBHE HAYYMTCSH:
— pacKkpbIBaTh HA MPUMeEpax posib OMOIOTHU B POPMUPOBAHUH COBPEMEHHON HAYYHOW KaPTUHBI MUPA U B MPAKTHUECKON AEATEIbHOCTH JIIOJICH;
— MOHUMATh U ONMCHIBATh B3aUMOCBSI3b MEX/1y €CTECTBEHHBIMU HayKaMu: Ouosioruei, pu3nkoi, XuMueH; yCTaHaBIMBAaTh B3aUMOCBSI3b
IIPUPOJHBIX SBJICHUI;
— MOHUMATh CMBICII, Pa3J14yaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEXKAY OCHOBOIIOJATalOLUIMMH OMOJIOTMYECKUMU MOHATHSIMU: KJIETKA, OPraHU3M,
BUJI, SKOcucTema, onocdepa;
— MPOBOAUTH SKCIIEPUMEHTHI 110 U3YUEHHIO OMOJIOrMUECKUX O0BEKTOB U SIBJICHUH, OOBSACHSTH PE3Y/IbTaThl SKCIIEPUMEHTOB, aHAJTM3UPOBATh
uX, GOPMYITHPOBATH BHIBOBI;
— HCII0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOI'O MIO3HAHUS B YU€OHBIX OMOIOTMYECKUX MCCIEIOBAHUAXK, IPOBOIUTH IKCIEPUMEHTHI 110
U3Yy4EHHUIO OMOJIOTHUECKUX O0OBEKTOB U SIBIICHUH, OOBSICHATH PE3yJIbTaThl SKCIIEPUMEHTOB, aHATM3UPOBATH WX, (HOPMYIHPOBATH BHIBOIKI;
— (QopMynrupoBaTh TUIOTE3bl HA OCHOBAHUU NPEIOKEHHOM OMoI0rnyeckoi HHGOPMaLMU U IpeUlaraTh BapuaHThl IPOBEPKHU TUIIOTES;
— CpaBHUBATh OMOJOTUYECKUE OOBEKTHI MEXLy COOOM 0 3aJJaHHBIM KPUTEPUSIM, JI€JIaTh BBIBOJIbI U YMO3AKIIIOUEHUSI HA OCHOBE CPABHEHUS;
— 00OCHOBBIBaTh €AMHCTBO KHUBON M HEXKUBOH MPHUPOJIBL, POCTBO KUBBIX OPraHU3MOB, B3aUMOCBSI3U OPraHU3MOB U OKPYXKaroIlell cpeibl Ha OCHOBE
OMOJOrMYECKUX TEOPHil;
— NPUBOJUTH IIPUMEPHI BELLIECTB OCHOBHBIX I'PYIII OPIraHUYECKUX COCIMHEHUN KIIETKH (OENIKOB, )KHPOB, YIIIEBOI0B, HYKIEHHOBBIX KUCIIOT);
— pacro3HaBaTh KJIETKHU (IPOKApPUOT U SyKapUOT, PACTEHUM U dKUBOTHBIX) 110 OIMCAHUIO, HA CXEMAaTHYECKUX N300paKECHUX; yCTaHABIUBATh CBA3b
CTpOEHUS U (PYHKIUI KOMIOHEHTOB KJIETKH, 00OCHOBBIBATh MHOT000Opa3ue KIETOK;

—  pacro3HaBaTh MOMYJISILMIO U OMOJIOTHYECKUI BUJ [0 OCHOBHBIM IIPU3HAKAM;

—  OINHUCHIBAaTh (PEHOTUIT MHOTOKJIETOUYHBIX PACTEHUN U )KUBOTHBIX 110 MOP(OIOTHIECKOMY KPUTEPHIO;
— OOBACHATH MHOI00Opa3ue OpraHu3MOB, IPUMEHSISI SBOJIIOLUOHHYIO TEOPHIO;

- KJIacCU(PHUIIMPOBATH OHONOTHYECKHE 0OBEKThl Ha OCHOBAaHHH OJJHOTO MJIM HECKOJIBKUX CYIIECTBEHHBIX MPU3HAKOB (TUIBI MUTAHUS, COCOOBI IBIXaHUS U
Pa3MHOXKEHHUsI, 0OCOOEHHOCTH Pa3BUTHS);
— OOBACHATH NPUUMHBI HACIECTBEHHBIX 3a00JI€BaHNii;
— BBIABJIATH U3MCHUYHNBOCTH y OpFaHI/I3MOB; 00BACHATD IMPOABJICHUC BUIOB UBMCHYUBOCTHU, UCIIOJIB3Ys 3aKOHOMEPHOCTH HSMCH‘II/IBOCTI/I;CpaBHHBaTB
HACJIEICTBEHHYIO U HEHACJIECTBEHHYIO H3MEHUNBOCTH;
— BBISIBJISITH MOpQosIoruueckue, (pu3noIornieckue, IoBeIeHYecKre alaliTalliid OPraHu3MOB K cpesie OOMTaHUs U IEHCTBUIO IKOJIOTUYECKUX (PaKTOPOB;
— COCTaBJISITh CXEMbI IIEPEHOCA BEIIECTB M SHEPTHH B HKOCUCTEME (LIeTIH MTUTAHU);
— IPUBOJUTH JI0KA3aTEIHCTBA HEOOXOAUMOCTH COXpaHEHHs OMopa3HO00pa3us Uisl yCTOMYMBOTO PAa3BUTHS U OXPAHbI OKPY’KAIOLIEH Cpebl;

— OIICHMBATh JIOCTOBEPHOCTh OHOJIOTHYECKON HWH(pOpMAIMK, TOJYYeHHON U3 Ppa3HBIX HCTOYHHUKOB,BBIIEIATh HEOOXOIUMYI0 HH()OPMALUIO s

HCIIOJIb30BaHUs €€ B YUeOHOH eATeIbHOCTH U PElIeHUH TPAKTHUECKHX 3aj1ay;
— TMPEACTaBIATH OMOJIOTHYECKYIO MH(OPMAIMIO B BUJIE TEKCTa, TAOIUIIb, rpaduKa, AUarpaMMbl U JieaTh BHIBOIbI HA OCHOBAaHUH
NPE/ICTaBICHHBIX JaHHBIX;
— OLICHMBATh POJIb JOCTHKEHUN T€HETHKH, CEJIEKLIUU, OMOTEXHOJIOTHH B MIPAKTUYECKON JEATEIIbHOCTH YeIOBEKa U B COOCTBEHHOH KU3HU,
— OOBACHATH HETATUBHOE BIMSHUE BEIECTB (AJIKOTr0JIsl, HUIKOTHHA, HAPKOTHYECKUX BEIIECTB) HA 3apPOABIILIEBOE PA3BUTHE YETIOBEKA;

—  OOBACHATH MOCIE/ICTBUS BIUSHUS MyTarcHOB;



- OOBSICHATH BO3MOYKHEIE IMPUYIUHBI HACJICACTBCHHBIX 3a00JIEBAHU.

BoinyckHuK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHTHCS:
— 0asamv HaAYUHOE 00BACHEHUE OUONOSUYECKUM haKMam, npoyeccam, s81eHUsIM, 3aKOHOMEPHOCIAM, UCNONbL3YA OUOI02uYecKUe meopuu
(K1emounyto, 360I0OYUOHHYI0), VieHuUe 0 buocghepe, 3aKOHbL HACIeOCMBEHHOCMU, 3AKOHOMEPHOCIU USMEHYUBOCTIU,
— Xapaxmepuzo08ams cO8peMeHHble HANPAGIeHUs 8 PA38UMUU OUONI02UU, ONUCBLBATND UX B03MOIICHOE UCNOIb308AHUE 8 NPAKMUYECKOU 0esimelbHOCU,
— cpasHusamv cnocoowl Oelenusi Kiemku (Mumo3 u metios),
— pewiamys 3a0aqu Ha nocmpoerue gpazmenma emopot yenu J{HK no npeonosicennomy gppaemenmy nepeou, uPHK (MPHK) no yuacmxy /[HK,
— pewams 3a0ayu Ha onpeoeienue KOIU4ecmea XxpoMoCcoM 8 COMAMUUEeCKUX U NoJ08bIX KIEemKax, a MaKice 8 KiemKax neped Hauaiom oeieHus (Metosa
UIU MUMO3a) U NO €20 OKOHYAHUU (OJI51 MHO2OKIIEMOYHbIX OP2AHU3MOB);
— pewamp 2eHemuiecKue 3a0a4u Ha MOHO2UOPUOHOe CKpeuusanue, COCMasisams cxembl MOHOSUOPUOHO20 CKPEWUBANHUS, NPUMEHSS
3AKOHbL HACIE0CMBEHHOCMU U UCNOIb3YS OUOJIOSUYECKYI0 MEPMUHONOSUIO U CUMBOIUKY;
— YCMaHasIueams mun Hacie008aHus U Xapaxmep npossieHus NPu3HaKka no 3a0aHHou cxeme poOOCi08HOU, NPUMEHSISL 3AKOHbL HACIeOCMBEHHOCU,;
— OYeHUBambv pe3yibmamvl 83aUMOOCUCMBUS Ye08eKA U OKPYHCaroujeli Cpeobvl, NPOSHO3UPOBAMb B03MONCHbIE NOCIEOCEUs 0esimMeIbHOCMU Yel08eKd
OJIs1 CYuecmeo8anus OmoenbHblX OUOLIOSULECKUX 0ObEKMO8 U YelblX NPUPOOHBIX COOOUEeCms.
BorinyckHUK HA yriiy0JIeHHOM YPOBHE HAYUYHMTCS:

OIICHUBATDH POJIb OMOJIOTHYECKUX OTKPHITUN U COBPEMEHHBIX MCCIICIOBAHMM B Pa3BUTUU HAYKU U B MMPAKTHUECKOM EATEIbHOCTH JIFOCH;

OIICHUBATh POJIb OMOIOTHH B (POPMUPOBAHUH COBPEMEHHON HAyYHOW KapTUHBI MUPA, TPOTHO3UPOBATH MEPCIEKTUBEI Pa3BUTHS OUOJIOTHH;

yCTaHABIMBAaTh W XapaKTEPU30BaTh CBA3b OCHOBOIMOJAraloNMX OWOIOTUYECKUX TOHATUN (KJIeTKa, OpraHusM, BHJ, JKocHcTeMa, Ouocdepa) c
OCHOBOIIOJIATAIOIIMMU TTOHATUSMHU JPYTUX €CTECTBEHHBIX HAYK;

000CHOBBIBATh CUCTEMY B3IJISIZIOB HA )KUBYIO TIPUPOY U MECTO B HEH YeNIOBEKa, MPUMEHSSI OMOJIOTHYECKHUE TEOPUH, YUEHUs, 3aKOHBI, 3aKOHOMEPHOCTH,
MOHUMATh TPAHUIIBI UX IPUMEHUMOCTH;

MPOBOANTH y4eOHO-HCCIEAOBATENbCKYIO JEATEIBHOCTh MO OWOJOTHH: BBIIBUTaTh TUINOTE3bI, IJIAHHPOBATh paboTy, oTOMpaTh W MpeoOpa3oBHIBATH
HE0OX0oaMYI0 HH(GOPMAITUIO, TPOBOIUTH SKCTIEPUMEHTHI, HHTEPIPETUPOBATH PE3YJIBTATHI, ACJIaTh BHIBOIBI HA OCHOBE MOJIYUYCHHBIX PE3YJIHTATOB;

BBISIBIIAITH U 0OOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3AINH KU3HU;

YCTaHABIMBATh CBS3b CTPOCHUS U (DYHKITUI OCHOBHBIX OMOJIOTMUECKUX MaKPOMOJIEKYII, UX POJIb B POIECCaxX KIETOYHOTO METa00IM3Ma;

pemiath 3ajauu Ha onpezenenue nociuenoBareabHocTd HykieotuaoB [JHK u uPHK (MPHK), antukogonos TPHK, nocienoBarenbHOCTH aMUHOKHUCIIOT B

MOJICKYJIC 6en1<a, IMPUMCEHAA 3HAHUSA O PCAKIUAX MATPUIHOI'0 CUHTE3a, FTCHETUYCCKOM KOJEC, MPUHIHUIIC KOMIIJICMCHTAPHOCTH,

JIeJIaTh BBIBOJIbI 00 U3MEHEHMSIX, KOTOPbIE IPOU30MAYT B Mpolleccax MATPUYHOTO CUHTE3a B cllyyae U3MEHEHUs nocieaoBaTenbHoCTH HykiaeotuaoB JJHK;



CpaBHHBATh (ha3bl JENICHUS KJICTKH; PelIaTh 3aja4i Ha ONpe/IeJICHIEe U CPABHEHHE KOJIMYECTBA reHeTHIeckoro Mmarepuaina (xpomocom u JIHK) B kinerkax
MHOTOKJIETOYHBIX OPraHU3MOB B pa3HbIX (a3zax KJIETOYHOTO IIHKIIA;

BBISIBJISITH CYIIECTBEHHBIEC MPU3HAKK CTPOEHUS KJIETOK OPraHU3MOB Pa3HbIX IAPCTB JKUBOM MPHUPObI, YCTaHABIUBATH B3aUMOCBSI3b CTPOCHUS U (DyHKUIUN
4acTel U OPraHOMJ0B KIIETKU;

000CHOBBIBAaTh B3aMMOCBS3b IUIACTUYECKOTO M DHEPreTHYEeCKOro OOMEHOB; CpaBHHBATh MPOIECCHl IUTACTUYECKOTO M JHEPTeTUYECKOr0 OOMEHOB,
MPOUCXOSIINX B KJIETKaX KUBBIX OPraHU3MOB;

OTIpeAeIATh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTEHUI OCHOBHBIX OTJIEJIOB HA Pa3HbBIX 3Tanax KU3HEHHOTO 1IHUKIIA;

pelath TeHeTUYEeCKUe 3aJauyd Ha JUTHMOpPHIHOE CKpELIMBaHHUE, CLEIUIEHHOE (B TOM YHCIIE€ CIEIUIEHHOE C I0JIOM) HaclleJOBaHHE, aHAIU3UpYIOLIee
CKpEIIMBaHNE, IPUMEHSISI 3aKOHBI HACJICICTBEHHOCTH U 3aKOHOMEPHOCTH CUEIJICHHOTO HACJIeI0BaHNUS,

pacKpbIBaTh IPUYUHBI HACIECTBEHHBIX 3a00JI€BaHUN, apryMEHTHPOBATh HEOOXOAMMOCTh MEp MPEIyNpekKICHUs TAaKUX 3a00ICBaHMUI;

CPaBHHMBATh Pa3HbIE CIIOCOOBI PA3MHOKEHHUS OPraHU3MOB;

XapaKTepU30BaTh OCHOBHBIC ATAITbl OHTOI'E€HE3a OPTaHU3MOB;

BBISIBJISITH TIPUYUHBI M CYIICCTBCHHBIC MPH3HAKA MOAM(PUKAMOHHON W MYTAIlMOHHOW W3MEHYHMBOCTH; OOOCHOBBIBATH pOJIb HM3MEHYHMBOCTH B
€CTECTBEHHOM U MCKYCCTBEHHOM OTOOPE;

000CHOBBIBaTh 3HAYEHHE Pa3HBIX METOJIOB CENEKIIMU B CO3JAHUU COPTOB PACTEHH, MOPO/I )KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

000CHOBBIBATh MMPUYUHBI U3MEHSEMOCTH U MHOTO00pa3Hs BUJOB, MPUMEHSISI CHHTETHYECKYIO TEOPHIO DBOJIIOINH;

XapaKTepU30BaTh MOMYJIAIHNIO KaK €MHUIY SBOJIOINH, BUI KaK CHCTEMaTUYECKYIO0 KaTETOPHUIO U KaK PE3yJIbTaT SBOJIOIHH;

YCTaHABIIMBATh CBSA3b CTPYKTYPHI U CBOMCTB SKOCHUCTEMBIL;

COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTHH B SKOCHUCTEME (CETH MUTAHMSI ), TPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCHMOCTH OT U3MEHEHUs (haKTOpoB
Cpelibl;

apryMEHTHPOBATh COOCTBEHHYIO MO3HUITHIO IO OTHOIIEHUIO K IKOJIOTHYECKUM MPpoOIeMaM 1 TTOBEJCHUIO B IIPUPOTHOMN CpeJie;

000CHOBBIBATh HEOOXOMMOCTh YCTOMUMBOTO Pa3BUTHUS KaK YCIOBUS COXpaHEHUs Onochepsr;

OIICHMBATh MPAKTHUYECKOE W ITUYECKOE 3HAUCHHE COBPEMEHHBIX HCCIECIOBAaHHA B OWOJIOTWH, METUIIMHE, DKOJIOTHUH, OMOTEXHOJOTHUHU; 0OOCHOBBIBATH
COOCTBEHHYIO OIICHKY;

BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO CO/IEP KaHUs TPOOIeMy U apryMEHTUPOBAHHO €€ OOBSCHSTS;



MMpEaACTaBJIATh 61/IOJ'IOI‘I/I‘IGCKYIO I/IHq)OpMaI_II/IIO B BUJAC TCKCTA, T216JII/ILU>I, CXEMBHI, rpa(bmca, AuarpaMMebl U JCJIaTb BBIBOJbI HA OCHOBAHHU MPCACTABIICHHBIX

JTAHHBIX; PeoOpa30oBbIBaTh rpaduk, TaONHILY, TUarpaMMy, CXEMY B TEKCT OMOJIOTHYECKOT0 COJIePKaHuUs.

BbInycKHUK HA YIJ1y0JI€HHOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYHUTHCH:

OpP2aHU308bI6AMb U NPOBOOUMb UHOUBUOYATLHYIO UCCIe008AMENLCKYI0 0esIMeIbHOCIb NO Ouosouu (Ui papadbamsiéams UHOUBUOYALbHLIL NPOEKM):
8bl06UCAMb  2UNOMeE3bl, NIAHUPOBAMb  pabomy, omobupame U NpPeodPA308vl6aAMb HEOOX0OUMYIO  UHDOpMaAyulo, NPOBOOUMb  IKCNEPUMEHMDL,
UHMEPNPEMUPO8ams pe3yibmamsl, 0eiamsb 6bl600bl HA OCHOBE NOLYYEHHBIX PE3YIbmMamos, npedcmasiims NPoOyKm C80UX UCCIe008AHUL,

NPOCHO3UPOBAMb NOCIEOCMBUSL COOCMBEHHBIX UCCIE008AHULL C YUEMOM IMUUECKUX HOPM U IKOJIO2UYECKUX MPeOO8aHUl;

8b10€IAMb CYUWeCBeHHble 0COOEHHOCMU JHCUSHEHHBIX YUKII08 npedcmagumenell pasublx 0moeno8 pacmenuti U munog HCUGOMHbIX, U300paxicams Yukivl
pazeumusi 8 8Ude cxem,

AHATUBUPOBATL U UCNOB308AMb 68 PEULeHUU YUeOHbIX U UCCTIe008AMENbCKUX 3A0aY UHPOPMAYUIO O COBPEMEHHBIX UCCAEO08AHUSIX 8 OUONO2UL, MeOUYUHE
U 9KON02UU;

apeymMeHmupo8ams HeoOX0OUMOCMb CUHME3d eCIeCMEEHHO-HAYYHO20 U COYUOLYMAHUMAPHO20 3HAHUS 8 INOXY UHPOPMAYUOHHOU YUBUTUZAYUL,

MOOeUPOo8amb U3MeHeHUue IKOCUCeEM NOO GIUSHUEM PA3TUYHBIX 2DYRN hAKMOpo8 OKpyicaroueli cpedsl,

BbISABIIAMb 68 NPOYECce UCCAEO08AMENbCKOU 0esMeNlbHOCMU NOCIe0CMEUsT AHMPONO2EHHO20 8030€UCMBUsL HA IKOCUCIEMbl C80e20 PecUOHA, Npediacamy
CNOCOOBL CHUMNCEHUS. AHMPONOSEHHO20 8030€UCBUsL HA IKOCUCTHEMbL,

UCNONb308aMb NPUOOPEMeHHble KOMNeMeHYyuUu 6 NPAKMUYecKou O0esimeIbHOCmU U NOBCEOHEBHOU HCU3HU OJisl NPUOOPemeHUs. Onblma OesmenlbHOCHU,

npeowiecmesyioujeti npogecCcuoHaiIbHOU, 8 OCHO8e KOMOPOU Jiexcum OUOI02Usl KaK Y4eOHblll npeomen.



Yuyeono-treMaruueckuii miaan 10 kaacce

Tembl (pa3aeinbl) Ko.1-Bo yacoB Ko.1-Bo yacoB
(0a3oBbIi (yriy0s1eHHBIH
YPOBEHb) YPOBEHb)
1. Beegenue 5 10
2.MoJs1eRyJISIpPHBIIi YPOBeHb 12 28
3. KiieTouHblii ypoBeHb 16 38
4. Opranu3sMeHHbIii YPOBeHb 26
33 +2 4 pe3epB 102

Yyeouo-remarunueckuii miaan 11 kiaacce

Tembl (pa3aesnbl) Ko.1-Bo yacoB Ko.1-Bo yacoB
(0a30BbIii YPOBEHD) (yrory0JieHHbII
YPOBEHBb)

1.Oprann3mMeHHbIN YPOBEHb 10
2.IlonynsiuoHHO-BUA0BOM YPOBEHb 8 25
3.OKocHCTEMHBINA YPOBEHB 8 48
4. buocdepHblii ypoBEeHb 8 29
Hroro: 34 102




Bunsl u popmsel KoHTpOJIsE O 6MoJioruu 10 kirace

Tewma.

Kommuectso

METBEPTH

Komnuec
TBO
YacoB.

JlaGopato
PHBIX
pabor.

[IpakTnue
CKHX
paboT.

OKCKyY
pcuid.

KonTpon
bHBIE
TeCThI

UlaGopaTopHbIe B IPaKTHIECKHE PAaOOTHI
( Ha3BaHwWe)

Bsenenne

5

2

0

0

1

UlaGopaTtopHas padotal «/crobp30BaHNE PAa3IMIHBIX METOIOB TIPH
M3y4YeHUN OUOJIOTHYECKUX O0BEKTOB

UTaboparopHast pabora 2 «MexaHH3MbI CAMOPETYJISIIUNY.

MonexyJspHbIil YpOBEHb

1-3

13

UlaGoparopHas padota 3 «O0HapyxeHue
UTMnKMI0B, YIIIEBOI0B, OEJIKOB C TIOMOIIBI0 KAYeCTBEHHBIX PEaKininy

UlaboparopHast pabotad «KatanmuTuyeckas akTHBHOCTb (pepMEHTOB (Ha MpuMepe
AMIJIa3b1))»

Knetounslit ypoBeHb

17

UlaGoparopHas padota 5 «TeXHHKa MUKPOCKOITUPOBAHUSI.
«CpaBHEHHE CTPOCHHUS KJIETOK PACTCHHH, JKHBOTHBIX TPHOOB 1 OaKTEpHii Mo
MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax 1 UX OMHUCAHUE).

UlaGoparopHas pabota6 «HaOnroneHue mia3Moiin3a 1 Ieria3Moiin3a B KIIeTKax
KOJKHIIBI JTYKay.

UlaGoparopHas pabdota7 «[IpurotosieHue, pacCMaTpUBaHUE U OMIMCAHUE
MHKPOITPENapaToB KIETOK PACTCHUI».

UlaboparopHas pabota 8 «HaOmronenne ABHKEHUS IUTOIUIA3Mbl Ha IPUMEPE
im1cTa 3oaen».

UlaboparopHas pabota9«CpaBHeHHE CTPOCHHUS KIETOK PACTEHHM, >KUBOTHBIX,
rpruOOB 1 OaKTEPHID).

IMpaktnueckas padota 1 PerieHrie aeMEeHTapHBIX 337124 110 MOJICKY ISIPHON
OMOJIOTHH.

HToro 3a roga.

35




HOPMbI U KPUTEPUHN OLIEHUBAHUA

OneHuBaHNe YCTHOIO OTBETA y4alMXcsl

Otmetka "5" craBuTCs B ciydae:
1. 3HaHus, MOHUMAaHUA, TTyOUHBI YCBOCHUS 00YyYaroIMMCs BCero 00béMa mporpaMMHOTo MaTepHara.
2. YMeHus BBIJCIATH IJ1aBHBIC MTOJIOKEHHSI B M3YUEHHOM MaTepuaie, Ha OCHOBaHUH ()aKTOB M IPUMEPOB 00001IaTh, AETaTh BHIBO/IbI, YCTAHABIMBATh
MEXIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH MPUMEHSET MOTy4YECHHbIC 3HAaHUSI B HE3HAKOMOM CUTYaLIUU.
3. OrcyrcTBUE OMMOOK U HETOYETOB IIPU BOCIIPOM3BEICHUN H3yYEHHOTO MaTepuaa, Py YCTHBIX OTBETaX yCTPaHEHHE OTIACIIbHBIX HETOUHOCTEH C
MOMOIUIBIO JOMOJHUTENBHBIX BOIPOCOB YUUTENS, COOMIOIEHUE KYIbTYpPhl YCTHON pPEUH.
Otmetka "4":
1. 3HaHKe BCEro M3y4eHHOTO MPOrPaMMHOTO MaTepHana.
2. YMeHU# BBIACTATH ITIaBHBIC TIOJIOKEHHUS B U3YYEHHOM MaTepuaie, Ha OCHOBaHHH ()aKTOB U IPUMEPOB 000011aTh, eTaTh BEIBOBI, YCTAHABIMBATh
BHYTPUIIPEIMETHBIE CBS3H, IPUMEHSIThH MMOJTy4YCHHbIC 3HAHUSI Ha TIPAKTHKE.
3. He3naunrtenbHble (HETPYObIE) OMMOKH U HETOUETHI IIPU BOCIIPOM3BEACHUHN H3YYEHHOTO MaTepHralia, COOII0IeHNE OCHOBHBIX MPABWII KYJIbTYPHI YCTHON
peuu.
OtMmertka "3" (ypoBeHb NPEACTABICHUHN, COYETAIOIINXCS C AJIEMEHTaMU Hay4YHbBIX MOHATUH):
1. 3HaHue U ycBOEHHE MaTepHalia Ha YpPOBHE MUHUMANIbHBIX TPEOOBAHUN IPOTPaMMBI, 3aTPYJHEHHUE IPU CAMOCTOSTEIILHOM BOCIIPOU3BE/ICHUH,
HE00XOUMMOCTh HE3HAYUTEIbHOM MOMOIIY MPEno1aBaTesl.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BENICHUS, 3aTPYAHEHU IIPH OTBETAaX Ha BUIOM3MEHEHHBIE BOIIPOCHI.
3. Hanuuue rpy0oit ommOKu, HECKOJIBKUX HETPYOBIX MPU BOCITPOU3BEICHUN U3YUCHHOTO MaTepualia, HE3HAUYNTEIbHOE HECOOTIOIEHUE OCHOBHBIX TIPABIII
KYJIBTYPbl YCTHOU pEUHN.
Otmertka "2":
1. 3HaHMe U yCBOGHUE MaTepHaia Ha YpOBHE HUKE MUHUMAJIbHBIX TPeOOBaHUI MPOrpaMMBbl, OT/IEIbHbIE IPEICTABICHHUS 00 U3yUYeHHOM MaTepuae.
2. OtcyTcTBUE yMEHUN padoTaTh Ha YPOBHE BOCIPOU3BEACHHUS, 3aTPYAHEHMSI IPU OTBETAX HA CTaHAApPTHBIE BOIPOCHI.
3. Hannuue HeCKOJIbKUX IpyObIX OIMOOK, OOJIBIIOro YKcia HerpyObIX MPH BOCHPOU3BEIEHUN U3YUEHHOTO MaTepHalia, 3HaYMTeIbHOEe HeCOOIII0/IeHre
OCHOBHBIX ITPaBWJI KyJIbTYpPbl YCTHOM peUu.

OneHka BbINOJTHEHNS MPAKTHYECKUX (J1a00paTOPHBIX) padoT.

Otmetka "'5" craBuUTCS, €CIIN YUEHUK:

1) npaBUJIbHO OIpEEIII LENIb OIbITA;

2) BBIOJHWI PabOTY B TIOJHOM 00beMe ¢ COOIII0IEHUEM HEO0X0AUMOM MOCIEeI0BATENbHOCTH IPOBEICHUS ONIBITOB U U3MEPEHHI];

3) caMOCTOSITENTLHO U PallMOHATBHO BBIOpaJl U IOJATOTOBUII AJIs ONbITAa HEOOXO0AUMOE 000PYI0BaHKE, BCE OIBITHI IPOBEN B YCIOBUSIX U peXKUMaXx,
o0ecreynBaroIuX MOJyYeHHE PEe3YyIbTaTOB U BBIBOJIOB C HAMOOJIBIIEH TOYHOCTHIO;

4) Hay4yHO IPaMOTHO, JOTMYHO OIKUCaN HAaOJII0IeHUsI U CPOPMYIMPOBa BHIBOABI U3 OMNbITa. B npeacTaBneHHOM OTUeTe MPaBUIBLHO U AKKYPATHO BBITIOTHUII
BCE 3alMCH, TaOJIUIbl, PUCYHKH, I'Pa(UKH, BEIYMCICHUS U CJIeNal BEIBOJBI;

5) nposBISET OPraHU3aLMOHHO-TPYAOBBIE YMEHUS (ITOIIEPKUBACT YUCTOTY pabOYEero MecTa U MOPSI0K Ha CTOJIE, SKOHOMHO HUCIOJIB3YET PACXOIHbIC
MaTepHuabl).



7) SKCHEPUMEHT OCYILECTBIISIET 110 TUIaHY C YU€TOM TEXHUKHU 0€30MacCHOCTH U PaBUJI pabOThI C MaTepUaIaMi U 000PYAOBAHHUEM.
OtMmertka "'4" craBuUTCS, €CIIM YUYEHUK BBIIOJIHWI TpeOOBaHU K oLeHke "5", HO:
1. omBIT MPOBOJIMI B YCIIOBHUSAX, HE 00€CTIEUUBAIOIINX JOCTATOYHOW TOYHOCTU U3MEPEHHIA;
2. win ObUIO JOIYLICHO IBAa-TPU HEI0UYETa;
3. unu He 6osee 0HOM HerpyOoit OMMOKKM M OJTHOTO HEI0YETa,
4. Uy 3KCIEpPUMEHT NPOBEJIEH HE TIOJHOCTHIO;
. WIM B ONTUCAHUH HAOJIOIEHUI U3 OIbITa TOMYCTHJI HETOYHOCTH, BBIBOJIbI CAEIIAN HEMOJIHBIE.
5 5 , e
Otmertka "3" craBuUTCS, €CIIM YUCHUK:
1. mpaBUIJIBHO OMpPEIEIHI eI OMbITa; Pa0OTY BBHIIOIHSIET MPABHIILHO HE MEHEE YeM HAIOJOBHHY, OJJHAKO OOBEM BBIITOJIHEHHOM YaCTH TaKOB, YTO
MO3BOJISIET OJYYUTh PABUIIbHBIE PE3YIbTAThI M BBIBOJIBI [0 OCHOBHBIM, IPUHIMITHAIIEHO BXKHBIM 3a/1a4aM paOOThI;
2. unu noabop o0opynoBaHus, 00BEKTOB, MATEPHUATIOB, & TAKkKe PaOOTHI [0 HAYATy OIbITA MPOBEJI C MOMOIIBIO YUUTENs; UIIM B XOJI€ POBEJCHHUS ONBITA U
U3MepeHUi ObLIN JOIMYIIECHB! ONIMOKY B OMTMCAHUN HAOIIOIEHHH, (POPMYITHPOBAHNHN BHIBOJIOB;
3. OTBIT MPOBOJIMIICS B HEPAIIMOHATIBHBIX YCIOBHUSX, YTO MPHUBEJIO K MOTYYEHHUIO PE3YIbTATOB C OOJNbIIEH TOTPEIIHOCTHIO; MU B OTYETE OBLIN TOMYILIEHBI B
o01Ieli CII0)KHOCTH He OoJee IByX OMHMOOK (B 3aMUCAX €IMHHUL, U3MEPEHUSAX, B BEIYUCICHIX, rpadukax, TabIUIax, cxemax, u T.7.) He MPUHIUITHAIHHOTO
JUTSL TaHHOM paboThI XapakTepa, HO MOBIHUSABIINX Ha PE3YJIbTAT BHIMOTHEHHUS,
4. mormyckaet rpy0yro omumOKy B X0/Ie SKCIIEpUMEHTa (B 00BSICHEHNH, B 0hOpMIICHUU PabOTHI, B COOJIFOICHUH TIPABHII TEXHUKH OE30ITaCHOCTH P padoTe C
MaTepuaiamMu U 000pyZ0BaHUEM), KOTOPast UCIPABIIAETCS O TPEOOBAHUIO YUUTEIIS.
OtMmetka "2" craBuUTCS, €CIIU YUEHUK:
1. He ompeaeanT CaMOCTOSTENBHO 1IeJTb OIBITA; BHIIOIHHUI pabOTy HE MOJHOCTHIO, HE TIOATOTOBUI HY>KHOE 000pYZ0BaHUE U 00BEM BBINOJIHEHHON YacTH
paboTHI HE IO3BOJISIET C/IETAaTh IPABUIHHBIX BHIBOIOB;
2. WIN ONBITBI, U3MEPEHUs, BBIUNCIIEHUS, HAOII0JCHNS IPOU3BOIMIINCH HETTPABUIILHO;
3. unu B Xo/ie paboThl U B OTUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHbIE B TpeOOBaHUAX K oLeHke "3";
4. nomyckaer aBe (1 6osee) TpyObie OMMOKH B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHUH, B 0(pOpMIIEHUHU pabOThI, B COOTIOCHUH MTPaBUJI TEXHUKU O€30MacCHOCTH
npu paboTe ¢ BelecTBaMu U 000pyJI0BaHUEM, KOTOPbIE HE MOXKET UCIIPaBUTh J1aXKe M0 TPEOOBAHUIO YUUTEIS.
OneHka caMoCTOATEbHBIX MMCbMEHHBIX H KOHTPOJIBHBIX PadoT.
Otmetka "5" craBuUTCS, €CIIM YUEHUK:
1. BeITOSTHWIT paboTy 6€3 OMIMOOK U HEJIOUETOB;
2) nomycTui He 60Jee OJTHOTO HeJoueTa.
Otmerka "4" cTaBUTCA, €CIM YUEHUK BBITOJHWI PadOTy MOTHOCTHIO, HO IOMYCTUI B HEHl:
1. He Gonee OTHOM HETPYOO OITMOKH M OJTHOTO HEJ0UETa;
2. unu He O6oJiee IBYX HEAOYETOB.
OtrMerka "3" cTaBUTCS, €CIIM YUEHUK IIPABIJILHO BBIITOJIHII He MeHee 2/3 paboThl MU JOIYCTHII:
) y4 y
1. He Gosee ABYX rpyObIX OMIMOOK;
2. unu He 6oJee ofHOM TpyOOi M OTHON HErpyOOi OITMOKH 1 OJTHOTO HEJI0UEeTa;
3. unu He 6olee IBYX-TpeX HErpyobIX OINOOK;
4. Wi OAHOU HErpyOOM OIMTMOKU U TPEX HEOUYETOB;
. WIX TIPY OTCYTCTBHUHU OLIMOOK, HO MPH HATUYHH YETHIPEX-TISITH HEAOUYETOB.
5 yT 00K,
OtmMmeTka "'2" cTaBUTCA, €CJIU YYEHUK:



1. TOTTyCTHIT YKCIIO OMMOOK 1 HEJOUETOB MIPEBOCXOIAIIEE HOPMY, ITPH KOTOPOH MOXKET ObITh BBICTaBJIeHA OlleHKa "3";
2. WM ecln MpaBHUJIbHO BBIIIOJIHUI MCHEC IMOJIOBUHBI pa60TbI.
OueHka BbINOJHEHHUS TECTOBBIX PadoT M0 OMOJIOTHH:

OLICHKA MUHHMYM MaKCUMYM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OneHuBaHHe NPOEKTHON PadoThl 10 OHOJOTHH

O01Me Tpe0OBAHUA K MPOEKTHOM padoTe mo OMO0JIOrnH.

[IpencraisieMblil IPOEKT AOIKEH UMETh TUTYJIbHBIHN JIUCT € yKa3aHUEM: (paMWIINU, UMEHH, OTYECTBA UCTIOJIHUTEINS U PYKOBOAMTENS (€il) MpoeKTa, Ha3BaHUe
IPOEKTa, TO/1a HAMCaHUs paboThI, yKa3aHUEM IeJel 1 3a/1a4 TPOSKTHON paboTHI.

CO,Z[Cp)KaHI/Ie HpOCKTHOfI pa6OTH JOJIKHO BKIIFOYATh TAKHUEC PA3€CJIbl, KaK:

— BBEJICHHE, B KOTOPOM O0OOCHOBBIBAETCS aKTYaJIbHOCTh BBIOPAaHHOM MIIM paccMaTpUBaeMoOM MpoOIJIeMBbl;
— MECTO W BpPEeMsI BBITIOJIHEHUS paOOTHI;
— KpaTKoe OMUCAHWE UCIOJIb3YEMBIX METOJIUK C CChIJIKAMH Ha UX aBTOPOB (€CJIM TaKOBbIE HEOOXOIUMBI JJI PaOOTHI WJIM MCTIOJIB30BAJIMCH B HEM);
— CHCTEeMaTHU3UpPOBAaHHBIEC, 00PAOOTAHHBIC PE3YJILTATHI UCCIICIOBAHUIA;
— BBIBOJIBI, C/ICTIaHHBIC TIOCTIE 3aBEPIICHUS] pa0OTHI HAl TPOEKTOM;
— IPAKTUYECKOE UCITOIB30BAHUE PE3YIIBTATOB MPOEKTA;
— CcOUMaJIbHAas 3HAYUMOCTD IPOEKTA;
— TpuioxeHue: pororpaduu, CXeMbl, YePTEKHU, TepOapuu, TAOIHIIBI CO CTATUCTUYSCKUMU TaHHBIMH U T.JI.
Kpurepyuy o1ieHKH IIPOEKTOB 10 OHOJIOTHH:

— YEeTKOCTb MMOCTABICHHOM 1IEH U 33]1aY;

— TeMaTH4ecKas aKTyalbHOCTh U 00HEM HCIIOJIb30BAHHOM TUTEPATYPHI,

— 000CHOBAaHHOCTH BBIOPAHHBIX METOJUK JIJIsl IPOBEICHUS UCCIICIOBAHMIA;

— TMOJIHOTA PaCKPBITUSI BEIOPAHHON TEMBI IPOEKTA;

- OGOCHOB&HHOCTB BBIBOAOB U UX COOTBCTCTBHUEC ITOCTABJICHHBIM 3aJadyaM,

— YPOBEHB IIPE/ICTABIICHHBIX JTAHHBIX, IOJYYEHHBIX B X0/I€ UCCIICIOBAHUS BHIOPAaHHOM MPoOIeMbI (00BhEeKTa), MX 00padoTKa (Ipr HEOOXOIUMOCTH);
— aHaJM3 TIOJTYYCHHBIX TaHHBIX;



— Halnuyue B paboTe BBIBOAA WM MPAKTUYECKUX PEKOMEHIAITNI;

— KauecTBO oopmiieHUst paboThl (Hamuue GoToMaTepruaIoB, 3apUCOBOK, CIIHCKA UCTIONB3YEMOM JTUTEPATyPhl, TepOaApHBIX MAaTEPUAIOB K IPOEKTaM 10
OOTaHUKE U T.1.).

Kpurepyuy ol1leHKM BBICTVILICHUS JOKJIATYHKA 110 3AIIMTE MPOEKTA:

— 00OCHOBaHHOCTb CTPYKTYPHI J10KJIa/1a;

—  BBIWICHEHHE IJIaBHOTO;

— TIOJTHOTA PAcKpPBITHS BBIOPAHHOIN TEMAaTUKU UCCIIEIOBAHUS MPHU 3alIUTE;

— HCIOJb30BAHUE HATJISAHO-UUIFOCTPATUBHOTO MaTEpHAIIa;

— KOMIIETEHTHOCTb, IPYIUPOBAHHOCTh JOKJIATYHKa (BBICTYMAIOIIET0) U YMEHUE €T0 OBICTPO OPUEHTUPOBATHCS B CBOEH paboTe Mpu OTBETaX Ha BOIMPOCHI,
3a/laBaeMble KOMUCCUEH (WIEHAMHU KIOPH WU SKCIIEPTHOM KOMHUCCHUEH);

— YpOBEHb MPEACTABICHUS JIOKJIAa MO MPOEKTY (YMEHHE MOJIb30BAThCA P U3JIOKEHUH JTOKJIa/1a U OTBETAaX Ha BOMPOCH MaTepHaiaMH, MTOJYYCHHBIMH B
X0JI€ MCCJIEIOBAHHUS), YETKOCTh U SCHOCTh MPU OTBETAX HA BCE BO3ZHUKAIOUIME B XOJI€ JIOKJIAZa BOIPOCHI IO MPOEKTY, YTO SIBISAECTCA HEOTHEMJIIEMBIM
MOKa3aTeJIeM CaMOCTOSTEIbHOCTH BBIIIOJIHEHUSI Pa0OTHI IO BEIOpAaHHOU TEMe.

Jluteparypa u cpeacTBa o0yyeHHs:

[Tporpamma: ITporpamMma no 6uosioruu uist 0o1eoopazoBarenbHbIX MKoI (cOopHuKbronorus. Paboune nporpammel. [Ipenqmernas nuHus
yueOHUKOB «JInHus xu3Hm». 10—11 kmaccel: yue6. mocodue aiis 001eoopa3oBaTebHBIX. OpraHu3anuii: 6a3oBsiii ypoBeHs / B. B. Tlaceunuxk, I'. I'.
HIBenos, T. M. Edumosa. — M. : [Ipocsemienue, 2017

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueObHuk 11 obieoOpa3oBatenbHbIX yupesxaenuii / A.A Kamenckuii, B.B.Ilaceunnk, A.M.Py0uoB: -
M., IlpocBemenune. 2019 .
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7. JI.B.Copokuna. Tematndeckue 3a4€tel mo Ouonmoruu B 10-11 xmaccax - M.:Cepa,2008
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9.www.bio.lseptember.ru— razera «bruoorush -puIoKeHne K «1 ceHTIOps».

10.http://bio.1september.ru/urok/ -Matepuaist Kk ypoky. Bece paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CaiiT, ObUIN OMmy0IMKoBaHbl B rasere "buonorus". ABTopamu caiita
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Kanenoapno - memamuueckoe naanuposanue «sHOJIOrnA. 10 KJIACC»
1 yac B Hexes10, Becero 35 4(0a30Bblii ypOBEHb)
(Yueobnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yaeOHuk 1t 001meodpa3zoBaTenbHbIX yupexaeHuit / A.A . Kamenckwii, B.B.ITaceunuk, A.M.Py6moB: -
M., IIpocBemenue. 2019»)

Ne Tema ypoka/ Tun ypoka O0yu-cs ¢ Ilnanupyemsble 06pa3oBaTeIbHbIE PE3YJIbTATHI JNara
n/n OB3 (B coorBeTcTBUM ¢ PI'OC)
npeaMeTHbIe MeTanpeIMeTHbIe JUYHOCTHBIE ILUIaH daxr
YV
Brenenmne (54.)
buonorus B cucreme Hayk Nmets OmnpenensaTe MeCTO Bocmuranue y
B600nbiil MIpe/ICTaBJICHHE O OMOJIOTHH B CHCTEME HayK. y4Yaluxcs 4yBCTBa
Axmyanuzayus 3nanuti 61/10301*1/11/1, KakK HayKe OneHuBaTh BKIAJ ropAocTH 3a
1/1 0 JKUBOW MpPUPOJIE; O | Pa3IMYHBIX Y€ HBIX- POCCUICKYIO
npodeccusx, OMOJIOTOB B Pa3BUTHE HAYKH OHOJIOTHIECKYIO
CBSI3aHHBIX C ouonorun HayKYy.
ouosoruein; oo .
> . BeiaensatbocHOBHBIE MeTObI | [To3HABATEIHHBIHA
OBHEBOM
O6’B€KT HqueHHH 6H0HOFHH yp o 6I/IOHOFI/I“IeCKI/IXI/ICCHeHOBaHI/I I/H'ITepeC K €CTECTBCHHLIM
OpraHM3aINH KUBOI
1. HayKam
beceoa c anemenmamu obvacuenus., OpUPOIBIL. yKaM.
cocmagnenue maouybl OOGBACHSATH 3HAYEHUE
3HaHNe OHOJIOTH- I[Nonnmanue MHO-
OUOJIOTUU U1 TIOHUMAHUS e ——
HECKHX Hayk 1 Hay4HOH KapTHUHBI MHApa .
00BEKTOB UX U3Y- JKUBOU TPUPOJBI HA
yeHUs. 3HaAHHE CocraBiieHnEe Ha OCHOBE OCHOBAaHUH 3HAHU O
MPU3HAKOB )KHBBIX padoTHI NPHU3HAKAX KUBOTO.
3/3 | MeToabl Hay4HOTO OpraHu3moB, ymerue | © y4eOHUKOM U JIPYTUMH p
ean3alu
MO3HAHKS B OUOJIOTHH J1aBaTh AM UH(OPMAIIHOHHBIMU I
HCTOYHUKAMHU CXEMBI, 9TUYCCKUX YCTAHOBOK
XapaKTCPUCTHKY. 7| 110 OTHOLICHUIO K
JlaGoparopnas padora 1 PaseHIe 055 PacKpbIBaIOIIEH 3TAIbI :
HMOJIOTHIECKUM
«HUcnosb30BaHue pa3IHuYHbIX eKTOB KUBOI 1 IIpOBCACHNA onormdec
METOI0B NpH HAYYHOTO MCCIECAOBAaHUA U | OTKPBITHSM,
HEXXUBOU MPUPOIBIL.
© o1 IpHpOa HUX B3aUMOCBA3b. HUCCIICIOBAHUSAM U UX
HU3YYEeHHH OMOJIOTHYEeCKUX 3Hanue u
6 YMeHue onpenensaTh Leib pesysIbTaTaM;
00BEKTOB . COOJIIOZIEHUE NPABUI | ypoKa M CTABUTh 3aJ1auH,
Kombunuposannuii.




4/4

buonornueckue cucTemMnl
U UX CBOMCTBA
JlaGopaTopnasi pa6ora 2

«MexaHU3MBbI CAMOPeryJasiunm).
Kombunuposanmuwiii.

paboThI B KabuHETE
ouonoruu

HEOOXOINMBIE IS €€
JIOCTHOKEHMS.

YMeHue BOCIPHHUMATH
uH(OpMaIHIo Ha CITyX,
paboTaTh B COCTaBe

5/5 | O6obmawmuii ypox mo TBOPYECKUX TPYIIIL
Teme:«bHoOrNs B ccTeMe HayK.
MeToabl HAYYHOTO
MO3HAHUSA B OHOJIOTHI
(xoHTpOJIBLHBIH TecT 1)
Ypox 0b0obwenus u cucmemamuzayuu
SHaHUt
MouJieky.asipHblii ypoBeHb (13 4.)
MonekynapHbId YPOBEHbD: 3HaTh OCHOBHBIE Onpenensatb Npeamer, YMeTb 0OBICHATH
6/1 | oOmias xapakTepucTHKa METOIbl H3yUYCHUS 32712491 U METOJIbI HEOOXO0JIMMOCTh
v KJICTKH; IMETh HCCIenoBanms LuTooryy | SHAHHMH 0 KIeTOYHOI
'POK U3YHYEHU U NePpeUUHO20 3AKpenieHus Hpe,[[CTaBJ'IeHI/Ie 0 KaK Ha . TeOpI/II/I I
Jranuu MOJIEKYJISIPHOM 06 Y. MOHMMAaHUS €INHCTBA
Heopranmieckue BemecTsa: YPOBHE OpTraHu3aIluH BACHATD SHATCHHIC CTPOEHUS U
712 ZOI[a, com ’MBOr0.3Hath cocTap, | TOTOTHHCCKIX (GYHKIIMOHUPOBAHKSI
oMBUIHUPOGaNHLLIL. cTpoeHue ¥ GyHKIHH HCCHeHOB%HHH LA OpPraHMYECKOTO MHPA.
OPTAHHYECKHX pa3BUTHS OUOJIOTHH U o
8/3 | Jlunumapl, UX cTpOCHHUE U (PYHKITUH. Bermects, BXosmux B | APYTHX OMOJIOTUYECKHUX BIAZICHUE
HayK HWHTEIUICKTYaJIbHBIMU
COCTaB JKUBOTO; :
Kombunuposannuiii OOBSACHATH 3HAUCHHE YMEHUSAMUA:
v 3HaTh OMMpCACIICHUC KJIETOYHOUN TEOPpHUHU I A0Ka3bIBaTh, CTPOUTH
TJIEBOJIBI, UX CTPOCHUE H
CBOJIBI, MX CTPOCHHUE OCHOBOITOJTATAFOIIHAX pa3BUTHsI OHOIOTHH paccyxaeHus,
?{)YH; . i TIOHATHH: CpaBHUBAaTh XUMHYECKHAN | AHAIN3UPOBATH,
9/4 OMOURUPpOGAHHbI aTOMBI U MOJIEKYIIB, COCTAB KUBBIX JIENaTh BBIBOJIBI.
OpraHUuYecKue u
b HI;OpPaHI/I‘{eCKI/IC opamision 1 7et CopmmposannocTs
CJIKH, COCTaB I/I CTPYKTypa. semmrecTRa HEKUBOM ITPUPOJIBL, O3HABATEILHBIX
10/5 | Kombunuposanuwiii . 8b100poUHAs 1t > JIeNaTh BHIBOJBI HA OCHOBE | HHTEPECOB H
nposepxa mempaoeii KOBAJICHTHAad
cpaBHeHUsL. OOBSICHATD MOTHBOB,
11/6 | benku. ®yHKIMH OSITKOB CBSI3b,
POJIb HEOPTAHUYECKHX U HampaBJIeHHBIX Ha
MaKpOAJIEMEHTHI,

KomOnHnpoBaHHBIH

OpraHUYECKUX

HU3YyUYCHUC TCMBbI.




12/7

JlabopaTopnas padora 3
«O0Hapy:keHue

JInnunaos, yrieBoaoB, 0ejJKoOB ¢
NMOMOIIBI0 KAYeCTBEHHbIX
peakuuinn»

YPOK -npaKkmuxkym

13/8

®epmenTsl - buonornyeckue
KaTaJIu3aTopBhl.
JlaGoparopnasi pabora 4
«Karanutuueckas
AKTUBHOCTH (pepMeHTOB (Ha
npuMmepe

amMuJiIa3bl)»

Kombunuposannwiii

14/9

O00o0maromuii ypok 1o reme
«XHMMHYeCKHIl COCTAB KJIETKI»

(KOHTPOJIBLHBII TeCT 2)
Ypoxk obobwenus u cucmemamuzayuu
SHAHULL

15/10

HYKHGI/IHOBBIG KHUCJIOTHI.
JIHK u PHK

Kombunuposannwiii

16/11

AT® u 1pyrue HyKI€OTUIBI.

Buramunst
Kombunuposannutii

MHUKPO3JIEMEHTHI,
OMOTOIUMEPHI:

TOMOTIOJTUMEPHI U
reTepPONOINMEPHI.

OcobennocTu
XUMHUYECKOTO COCTaBAa
JKUBBIX OPTaHU3MOB.

Heoprannueckue u
BeriecTBa. Posib BoJIbI,
MHHEPAJIbHBIX COJIEU
B OpraHu3Me.

Ocobennoctu
XUMHUYECKOr'0 COCTABA
JKHUBBIX 0pFaHI/I3MOB.

Opranunueckue
BemecTBa. Poib
YTJIEBOJIOB, JIMTTHJIOB,
0eNKOB, HyKJIEHHOBBIX
kuciior, ATO B
OpraHu3me

MexaHu3Mm IelCTBUS
KaTaJau3aTopoB B
XUMHYECKHX
peakuusax. Heprus
aKTUBaLUU.
Crpoenue pepmeHTa:
aKTUBHBIN LICHTD,

BEILIECTB B KJIETKE
XapakTepus3oBaTh KIETKY

KaK CTPYKTYPHYIO €IUHUILY
YKUBOTO.

Pa3BuTue no3HaBaresbHOro
UHTEpeca K

W3y4YEHUI0 OUOJIOTUHU U
MEXIIPEIMETHBIX

3HaHUH [PU U3yYEHUHU
MaTtepuaia o

XUMHYECKUX CBS3SIX B
MOJIEKYJIaxX BEUIECTB,
MCKYCCTBEHHOM IOJIyYEHHH
OpraHUYECKUX

BEILIECTB U Jp.

Pemenne 0noornyeckux
3a/1a4 B [EISIX
noarorosku k EI'D.

[TpoBouTH OHOTIOTHUYECKHUE
HCCIIEIOBAHM U JIEJIaTh
BBIBOJIbI HA OCHOBE
ITOJIyYEHHBIX PE3YNbTATOB.

IIpuMeHATh MOIETN W CXEMBI
JUISL  pemeHuss YYeOHBIX W
MO3HaBaTENLHBIX 3a/1a4;

Buitagers npuémamu

Bnanenune
COCTaBJISIOIIMMH
yueOHo-
HCCJIEIOBATEIHCKOM
JIeSITEIbHOCTBRIO.

VYMeTh 0OOBSICHATE U
MIPUMCHSITH 3HAHHSI B
MPaKTUYECKOU
JIEATEIIbHOCTH

YBaXUTEIBHO
OTHOCHTBCS K
YUUTENIO U
OJIHOKJIACCHUKAM.

Haxonuts BeIXOX U3
CIIOPHBIX CUTYallUN.

Kputnunoe
OTHOIIICHHE K CBOUM
MOCTYITIKaM,
OCO3HAHHE
OTBETCTBEHHOCTH 3a
WX HOCIEACTBUI.
ITorumanne 3HaueHUS
oOyueHus As
MOBCEIHEBHOM JKU3HH.




17/12

Bupycol

Kombunuposanmuwiii.

cyOcTparHas
crenu(uIHOCTb.
KodepmenTsr.
Otinuust GepMEHTOB

CMBICJIOBOI'O YTCHHSI,
COCTaBJIATH TC3UCHI U ITJIAHKBI -
KOHCIIEKTHI I10 pE3yJibTaTaM
uTeHus; KIacCu(QUIpPOBaTh

dopMupoBaHue
COOCTBEHHOI
IMO3HUIUHU I10
OTHOILIEHUIO K

OT XUMHYECKUX M BBIOMPATE KPUTEPHH VI | G10110rHUeCKOi
KaTalk3aTopOB. KJIaCCH(MKAHH. uH(pOpMAIIHH,
benku-akTuBaTopsl 1 I10JIy4aeMOou
18/13 | O6o6marouMii ypok mo Teme Oesku- 13 pasHBIX
«MoJIeKyISIpHBIii YPOBEHD UHTUOUTOPHI HCTOYHUKOB.
N Passurtue
OPraHM3alH )KUBOW MPHPOIBI»
N 3HaTh 0 BUpYycax KaKk MIO3HABATEJIBHOTO
(KOHTPOJILHBIH TeCT 3)
HEKJIETOUHBIX (popmMax UHTEpeca npu
Ypox o06obwenus u cucmemamuzayuu
shanui YKU3HHU. U3Yy4EHUU
JOTIOJIHUTEIIbHOTO
MaTtepuana
yueOHUKa
Kuaerounsbiii yposens (16 u.)

19/1 | Knero4Hsli ypoBeHb: 001Ias 3HaTh OCHOBHbIE Onpenenstb NpeaMer, YMeTb 00BSACHSTH
xapakrepuctuka. Kirerounas METO/BI U3yUYEHUS 3a7a41 ¥ METOIbI HE00X0IMMOCTb
Teopus KJIETKH, OCHOBHBIC HICCIIeIOBAHHS IIATOOTHH 3HaHUH O KJIIETOYHOU

IOJIOKEHHUSI KaK HayKH. TeopuH JUIA
J;aﬁopaTopHaﬂ paGora 5 KITETOYHOH TEOPHH; MOHMMAaHUS €IUHCTBA
eXHHUKAa MUKPOCKONIMPOBAHUS CTPOCHHUS U
P P UMETb HPCACTABICHAC | OObsACHATH 3HAUCHUE
«CpaBHeHHE CTPOCHHS KJIETOK 0 KIETOTHOM YDOBHE (yHKIIMOHMPOBAHUS
pacTeHuii, ’)KUBOTHBIX P [HTONOTMIECKHX OpPraHNYECKOro MHpA.
. OpraHMU3aIlH KUBOTO
rpu0oB 1 0aKTepuii Moj p & HCCHGEOB%HHH A OBaneHIe
BJIa/IEHU
MHKPOCKOIIOM Ha Onpesenenue pa3BUTUS OMOJIOTHH U it
JAPYTHX OHOTOTHUECKHX MHTEJUIEKTYaJIbHBIMU
TOTOBBIX MHUKPONpeNnaparax u ux OCHOBOIIOIATAFOIIMX
HayK YMEHUSIMHU:
) JI0Ka3bIBaTh, CTPOUTH
WTOJIOTHS, METOJIBI
. . LHTOJIOTHS, METON OOBSICHATH 3HAUYEHUE paccyxaceHus,
Beoouwuii. Axmyanuzayus 3Hanuil M3YUCHHUS KIETKH N
> KJIETOYHOU TEOPHUHU JJI aHaJIM3upoOBaATh,
20/2 | CTpoeHHE KIETKH. YIBTpaueHTpHpYTHpO pa3BUTHS OHOJIOTUI ACJIaTh BBIBOJIBI.

Knerounas memOpana.
Iurommasma. KiieTounsrii

BaHHC, KJICTOYHAA
TEOPHSL.

XapakTepu3oBaTh KIETKY

CdopmupoBaHHOCTH
MO3HABATEIIbHBIX




ueHrtp. Lurockener
JladopaTopnas padora 6
«Habmaronenune

IUIA3MOJIM3a H AeIIa3M0oJ43a B
KJIETKAaX

KOKHUIIBI JIYKa».

beceoa

21/3

Pubocomsr. SAnpo
DHAOIUIa3MaTHYECKasI CETh.

Kombunuposanmuwiii.

22/4

Baxkyonu.Kommiekc
INonbxu.JIn30COMBI.
JlaGoparopnasi pabora 7
«IIpurorosienue,
paccMaTpMBaHUE M ONIUCAHHE
MHKPOIIPENnapaToB KJIETOK

pacreHuin».
Kombunuposanmuwiii.

23/5

MuTOXOHIpUH.

[Tnactuasl. Opranou il IBUKEHUS.
KnerouHnsle BKIIFOUCHHS.
JlabopaTopnas padora8
«Hao0mronenne

JBHKEHHS IUTONJIA3MBI HA
NnpuMepe JINCTA

Y (1) (97 0

Kombunuposannutii.

24/6

Oco0OeHHOCTH CTPOEHUS KIETOK
POKapUOTOB U

9YKapHOTOB.

JlabopaTopnasi padora 9
«CpaBHeHue

CTPOEHHUA KJIETOK PACTeHMH,
JKHBOTHBIX,

3HaThL 0COOEHHOCTH
CTPOEHUS KIETKH
3YKApHOT U
MIPOKAPHOT.

CrpoeHue KIeTKH.
CX0IcTBO
MIPUHIIAIIOB
MTOCTPOCHHUS KJICTKH.
OCHOBHBIC YaCTH U
OpraHOMIbI KIICTKH,
X QYHKIUU

Onpenenenue
OCHOBOITOJIATrafOIINX
TOHSTHH,
XapaKTEePU3YIOIIUX
0COOCHHOCTH
CTPOCHHUSI OPTAHOUIOB
KJICTKH.

3HaTE 00 0OMeHe
BEILECTB U
MpeBpallecHue
SHEPIUU KaK OCHOBE
KU3HEIEATEILHOCTH
KJICTKH.

Nmetn
MPEACTABICHHUE O
reHe, KOJIOHE,
AHTHKOJOHE,
TPUIUIETE, 3HATh
0COOCHHOCTU
MPOLIECCOB
TPAHCIISIITUN 1
TPAHCKPUIILIUU.

3HAaTh CrI0cOObI

KaK CTPYKTYPHYIO
€MHUILY KUBOTO.

Bbiensrts cyniecTBeHHbIE
IIPU3HAKU CTPOCHUS
KJIETKH.

Pa3znuyath Ha Tabnunax u
TOTOBBIX
MUKpoOIIpenapaTax
OCHOBHBIE YacTH U
OpTraHOUIbI KIETKH.

HaOmromate ¥ onucheIBaTh
KJIETKH Ha TOTOBBIX
MHUKpOIIpenaparax

OOBICHATE OCOOEHHOCTH
KJICTOYHOTO CTPOCHHMS
OpraHu3MoB. BBISIBIISATE
B3aUMOCBA3HU Memny
CTpOeHUEM U QYHKIUSIMHU
KJIETOK.

HpOBO)lI/ITB OHOJIOTUYECKHUE
HUCCICO0OBaHUA U OCTIAaTh
BBIBOAbI HA OCHOBC
MOJIYUYCHHBIX PE3YJIbTATOB.

CpaBHUBATbh CTPOECHHE
JYKapUOTHYECKHX U
MIPOKAPUOTHUYECKUX KIIETOK
Ha OCHOBE aHaJIn3a
MOJTyYCHHBIX JaHHBIX

HWHTEPECOB U
MOTHBOB,
HaHpaBJIeHHbIX Ha
H3YYCHUE TEMBI.
Bnanenue
COCTaBJIAIOIINMU
yueOHo-
HCCIIEA0BATENLCKOM
JIeSITEILHOCTRIO.

YMeTh OOBICHATH U
MIPUMEHSATh 3HAHUS B
MPAKTUYECKOU
JIEATEIIbHOCTH

YBaXUTEIBHO
OTHOCHTBCS K
YUUTETIO U
OJIHOKJIACCHUKAM.

Haxonuts BeIXOA U3
CIOPHBIX CUTYallUN.

[IponykTBHOE
o01ieHue u
B3aUMOJICHICTBHE

B IIpolLIECCE
COBMECTHOH y4eOHOi
JESTEIBHOCTH C
YYETOM MTO3UITAN
ApYrux
Y4aCTHUKOB
JeSATEIbHOCTH MPU
00CyXICHIHN
BIIMSIHUS
HapKOT€HHBIX
BELIECTB Ha
MIPOLIECCHI B KIIETKE.




rpu0oB u 0aKTepHiD).

Kombunuposannwiti

2517

O000mawImMi Ypox 1mo reme
«Oc00eHHOCTH CTPOEHUS KJIETOK
’KHUBBIX OPraHU3MOB»

(KOHTPOJILHBIM TeCT 4)
Ypox 0bobwenus u cucmemamuzayuu
SHAHUL

26/8

OOMeH BellecTB U NpeBpalleHue
DHEPTUU B KIIETKE.

Ypox uzyuenus u nepsuunoco saxpenienus
3HAHULL.

27/9

DHepreTuyeckuii 0OMeH B KIIETKE.
Kombunuposanmuwiii.

28/10

TuIbI KJIIETOYHOTO MUTAHUS.

DOTOCHHTE3 U XEMOCHUHTE3.
Kombunuposanmuwiii.

29/11

[Timactnueckuii 0OMeH: OMOCUHTES

OeIIKOB
Kombunuposannutii.

30/12

Perynsauus Tpanckpunuuu u
TPAHCIIAIOUU B KJICTKC

Y OpraHu3Me.
Kombunuposannuii.

NMUTaHUus OPraHu3MoB.

Nmets
MPECTABICHUE O
(hazax MuTO3a,
mporecce
peIyILTHKAIIH,
KU3HCHHOM IIUKJIC
KJIeTKH, HHTep(hase

3HaTh IIpoIeCCChbl
KHU3HCOACATCIIbHOCTH
KIJICTKH.

Onpenenenue
OCHOBOIIOJIAraloIIuX
TOHSITHM:

00MeEH BEIECTB,
JHEPreTUYECKUN
oOMeH,
IUTACTUYECKHIT OOMEH,
MeTaboau3M. I'mukon
n3. Knerounoe
npixanue. Lk
Kpeoca.
JprxaTenbHas Lemnb.
OxucIuTeIIbHOE
(dbochopunnupoBanue.

HNwmets
MpeJCTaBICHUE O
THUIAxX KIETOYHOTO
nuTaHus: poTocuHTE3
Y XEMOCHHTE3

3HaTh, KaK
MIPOUCXOJIAT

Beienste cyniecTBeHHbIC
MIPU3HAKH MTPOIIECCOB
oOMeHa BEIIeCTB.
OOBACHATD KOCMHUYECKYIO
poib poTocuHTE3a B
ouocdepe

Beiaensite cyiecTBeHHbIC
MPHU3HAKHU TIpoIecca
OouocHHTE3a OEJIKOB H €T0
MEXaHU3M

Briaensats CYIICCTBCHHBIC
IMPpHU3HAKHU ITPOLICCCOB

JKU3HEIEATEILHOCTH
KJIETKU.

OOBACHATE MEXAHWU3MBI
perymisiiiuid  TPOIIECCOB

KHU3HECACATCIIbHOCTH B
kietke. OnpenensaTb MUTO3
KaK OCHOBY 0€CIoJioro
Pa3sMHOXKEHUS U pocTa

[Toctpoenne MeHTaIbHOM
KapThl IIOHATUI
OTPa)KaroIIEH CYIIHOCTh
II0JIOBOTO

Pa3MHOXXEHHSI OPTaHU3MOB.

[IponykTrBHOE OOIICHUE 1
B3aHMOJICHCTBHE
B MPOILIECCE COBMECTHOM

Hcnonb3oBanue
cpeacts UKT B
perieHuu
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX
3ajad4.

OBiajzeHNe METOAAMU
HAy4YHOTO MMO3HAHUS,
UCIIOJIb3YEMBIMU TIPU
OHOJIOTHYECKUX
HCCIIEIOBAHMX B
nporecce
BBITTOJTHEHHS
1a00paTOPHBIX

pabor.




31/13

Jenenue kineTku. Mutos.
Kombunuposannuwiii.

32/14

Henenue knerku. Meios.
ITonoBrle k1eTKH

IIpakTnyeckas padora«Pemenue
3JIeMEeHTAPHbBIX 3214 1O

MOJIEKYJISIPHOW OHOJIOTHI.
Kombunuposanmuwiii.

33/15

O0o0maromuii ypox no reme
«KJi1eTO4YHBIN YPOBEHb
OpraHu3anyu KUBOM MPUPOABD»
(KOHTPOJILHBIH TECT 5)

Ypoxk obobwenus u cucmemamuzayuu
SHAHULL

34/16

O606maromuit ypok
KOH(epeHIIHs 0 UTOraM
y4eOHO-UCCIIeI0BATENbCKOM
U TIPOEKTHOM JeSITeIbHOCTH

Ypoxk obobwenus u cucmemamuzayuu

OCHOBHBIE ATaIIbI
ouocuHTEe3a OeKa.
XpaHeHue, rnepeaava
H

peanu3anus
HacJIeICTBEHHOU
uHpopManuu B
KJIeTKe. YMETh
II0JIB30BAaThCS
reHETHYECKUM
KOJIOM.

Pemarsn
OMOJIOrHYECKHUE
3aJIa4n, CBSI3aHHEIC

C oIpeaeIcHuEM
IIOCJIEJOBATEIIbHOCTH
HYKJIEMHOBBIX KHCIIOT
Y YCTaHOBJICHHEM
COOTBETCTBUI MEXKIY
Hel n
IOCIIEJOBATEIHLHOCTh
O aMUHOKUCJIOT B
MENTHC.

3aJ]a4H 10
MOJIEKYJIIPHOU
ouoorun

yueOHOU

NESITeNbHOCTH C Y4ETOM
MO3ULIMH IPYTUX
YYaCTHUKOB JI€ATEIIbHOCTU
IIpH 00CYXJI€HUU
BOIIPOCOB MEHOTUYECKOTO
JIEJICHUS KIIETKU.

OBnaneHne MeTogamMu
HAYYHOTO TTO3HAHUS B
HpoLecce CPaBHUBAHUS
IPOIIECCOB MUTO3a U
Meli03a, TPOLIECCOB
o0pa30BaHUs MYXKCKUX U
KEHCKHUX TIOJIOBBIX KJIETOK y
YeJI0BEKa.

JleMoHCTpalys HaBBIKOB
O3HAaBaTeIbHOMN
peduiekcun




