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Pa0ouyas nporpamma

mo omoJiorum 10-11 kiacce

Ha 2022 — 2023r.

(IpeametHas nuHus yaeOHUKOB «JTurwust sxu3uu». 10—11 kaaccsr: yued. mocobue s 001eo0pa3oBaTeIbHbIX. OpraHnu3alliii: 6a30BbIi YPOBEHb / 1-p TIEI.
Hayxk B. B. Ilaceunuk, a-p 6non.Hayk A.A.Kamenckuii, 1-p 6uon.nayk A.M.PyOuos, kanz. nexa. Hayk I'. I'. [lIBenioB, kaun. nen. Hayk 3.I'. ['anontok. — M. :

Ipoceemenwue, 2021r.)

ITrr HOBOKpYyYMHUHCKUI
2022 ron

CocraBuTenb:

bponecky Mapus HukonaesHa,

y4uTeab OUOJIOTHH.



Pabouas mporpamma cocraBieHa Ha ocHOBe DenepaibHOTO ['0cy1apCcTBEHHOTO cTaHAapTa, IPOTPAMMBI IO OUOJIOTHUH I 001Ie00Pa30BATETBHBIX KO
(coopuukbuonorus. Paboune nporpammel. [Ipenmernas muanus yaeOHUKOB «JluHus sxxu3am». 10—11 xnaccsl: yue6. mocodue s
001eo06pa3oBaTeIbHBIX. OpraHu3aiuii: 6a3oBbiii ypoBeHb / B. B. [laceunuk, I'. I'. IlIBenos, T. M. E¢umona. — M. : IIpocsenienue, 2017), mOJIHOCTBIO
oTpaxarolei conepxkanue IlpumepHoi mporpaMMsl, ¢ JOMOJIHEHUSMHU, HE IPEBBIIAIOLIIMMHI TPEOOBAaHUS K YPOBHIO IOJITOTOBKH O0YUYaOLIUXCS.
HopmaTuBHO-1IpaBOBBIE JOKYMEHTBI, HA OCHOBAHMHU KOTOPbIX pa3padorana padoyasi nporpaMma:

¢ ®denepanbHbIA TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAHJAPT CPEIHEro 001ero oopazoBanus (YTB. IprUKa3oM MUHHCTEPCTBA 00pa30BaHUs U HAYKU
P® or 17 mas 2012 r. N 413). [Toanmynkt 6 usmeneH ¢ 7 aBrycta 2017 r. - [Ipuka3z Muno6puayku Poccun ot 29 utons 2017 r. N 613
®Oenepanbhbiii 3ak0H PO ot 29.12.2012 Ne 273-03 "O6 obOpazoBanuu B Poccuiickoit ®enepauumn», ct. 2, 1. 9;
DdenepanbHbIi rocyJapCcTBEHHbIN 00pa3oBaTeIbHbIN CTAaHIAPT;
nucbMo MunuctepctBa oOpa3zoBanus U Hayku PO ot 19 anpens 2011 r. Ne 03-255 «O BBeaeHuu erepaqbHOro rocyapCTBEHHOTO
00pa30BaTEILHOrO CTaHApTa 00IIEro 0Opa30BaHUNY;

® (enepanpHBI epeueHb yUeOHUKOB, PEKOMEHI0BAHHBIX MHUHHUCTEPCTBOM 00pa3oBaHus U Hayku P® k Ucmoiap30BaHUI0 B 00pa30BaTEIbHOM
npoiiecce B 001eo0pa3oBaTeNbHbIX yupexkaeHusnx, Ha 2019-2020 rr., np. Munucrepctsa oopa3oBanus 1 Hayku PO Ne 345 ot 28.12.2018

® npuka3z MunucrepctBa oopazoBanus U Hayku P Ne 1577 o1 31.12.2015 r. «O BHecenuu uzmenenuit B ®I'OC OO0, yTBepkAEHHBIN TPUKA30M
MunuctepcTBa 06pa3zoBanus U Hayku PO ot 17.12.2010 r. Ne 1897»;

® OCHOBHOI 00pa3oBaTeILHON IPOrpaMMOii cpeTHero (ToitHoro) obmiero oopazoanus MBOY COILI Ne 68;

¢ yuye6GHBIM aHoM MBOY COLINe 68;

Ha OCHOBE:!

e [Iporpamma: IIporpamma o 6uonoruu asst ooueodpazoBaTenbHbIX MK (COOpHUK bruonorus. Paboune nporpammsl. [Ipeamernas nuHus
yueOHUKOB «JIuHus xu3Hm». 10—11 kiacesl: yue0. mocobue i o0iieoOpa3oBaTebHbIX. opraHu3anuii: 6a3oBelii yposens / B. B. ITaceunux, I'.
I'. llIgenioB, T. M. EdpumoBa. — M. : [Ipocsemienue, 2017

e VYyebnuk: buonorus. O0mas 6uonorus. 10-11 ki.: yueOHuk 111 061eodpazoBatenbHbIx yupexaenuit / A.A.Kamenckuii, B.B.Ilaceunux,
A.M.PyOuos: - M., IIpocsemenue. 2019 .


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

[HOACHUTEJIbHAA 3AITMCKA

[Ipennaraemas pabodas nmporpaMMa peaau3yercs MpHu UCIoIb30oBaHUH yueOHUKOB «buomnorus. 10 knace» u «buonorus. 11 kmace» moj
penakuueit mpodeccopa B. B. [Naceunnka. [Iporpamma coctaBieHa B COOTBETCTBUU ¢ TPEOOBAHHUSMHE K pE3yJIbTaTaM CPEHEro 001ero oopa3oBaHus,
yTBepKAeHHbIMU DeepalbHbIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHAPTOM CPEIHETO
o01rero oOpa3zoBaHus.

[IporpamMma pazpaboTana ¢ y4TOM aKTyalIbHBIX 3a]1a4 00y4eHHs, BOCIUTAHUS U pa3BUTUsA oOyuaromuxcs. [I[porpaMma yunuThIBaeT ycloBuUs, HEOOXOANUMbBIE
AJI pa3BUTUA JTUIYHOCTHBIX U IO3HABATCIIBHBIX KAYCCTB 06y11a101111/1xcs[.
[Tporpamma BKITIOYAET 0053aTENbHYIO YaCTh YUeOHOTO Kypca, N3NokeHHYI0 B «IIpuMepHOil 0CHOBHOM 00pa3oBaTeIbHON MporpaMMme Mo OHOJIOTHH Ha
YpOBHE cpeJiHero ob1iero oopazoBanus» U paccuntana Ha 70 gacoB. B mporpamme coiep:KUTcsi IpUMEpHBINA EpeueHb JaOOPaTOPHBIX U MPAKTHUECKHUX
paboT, He Bce U3 KOTOPBIX 00s13aTEIbHBI JIJIsl BHITOJIHEHUS. Y UUTENIb MOXKET BHIOpAaTh U3 HUX T€, JJIs MPOBEIEHUS] KOTOPBIX €CTh COOTBETCTBYIOIUE YCIOBUS
B IIIKOJIEC.

OcBoeHnue mporpaMmbl 10 OMOJIOTUU 00ECIIEUNBAET OBJIAJICHHE OCHOBAaMH y4eOHO-UCCIIE0BATENILCKOM eI TeTbHOCTH, HAYYHBIMU METOIaMU
PEIICHUA Pa3JINYHBIX TCOPETUUCCKUX WU IIPAKTUYCCKHUX 3a/ay.
N3yuenue 61onorun Ha 6a30BOM YpOBHE OpUEHTHPOBAHO Ha oOecreyeHre o011eo0pa30BaTesIbHON U OOIEKYAbTYPHOM MOITOTOBKH BBIITYCKHUKOB.
Ha 6a3oBoM ypoBHe u3yuenue npeamera «buonorus», B yactu popMupoBaHus y 00yJaromuxcsi HAYYHOIO MUPOBO33PEHHUS, OCBOEHUS O0LIEHAYYHBIX
METO/I0B, OCBOCHHS PAKTUYECKOTO MPUMEHEHUS HayYHBIX 3HaHUH, OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C MpeIMeTaMH 00JIacTe eCTEeCTBEHHBIX,
MAaTEMAaTUYCCKNX U TYMAaHUTAPHBIX HAYK.

PaGouas mporpamMma 1o 6MOJIOTUH BKIIOYAET CIEAYIOIINE pa3aeibl:

1. [TosicHuTepHAS 3aMTUCKA.

2. O0mas xapakTepUCTHKa yueOHOTO IPEeIMETa C ONpeIeTICHUEM 1IeJieh U 3a/1a4 ero U3y4eHHsI.
3. Mecto Kypca Ononoruu B yueOHOM ILIaHE.

4. Pe3ynbTaThl OCBOEHUS Kypca OMOJIOTUU — JIMYHOCTHBIE, IPEIMETHBIE U METApeAMETHBIE.
5. Copepxanuie Kypca OUOJIOTHH.

6. [Inanupyemsble pe3ynbTaThl U3y4eHHs Kypca OMOIOTHH.

7. KanennapHo-reMaTnuecKkoe IiaHupOBaHUE.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

B cucreme ecrecTBEeHHO-HayqdHOT'O 00pa30BaHUs OMOJIOTHS KaK Y4eOHBIH MpeIMeT 3aHUMAaEeT BaKHOE MECTO B (DOPMUPOBAHHUH: HAYYHON KAPTHHEI

Mupa; GYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOJUMOM ISl TOBCETHEBHOM JKU3HU; HABBIKOB 3/10pOBOI0 M 0€30I1aCHOTO [yl YEJIOBEKA U OKPYXKAIOILIEH cpeibl
o0pa3a )KM3HH; SKOJOTUYECKOr0 CO3HAHUS; [IEHHOCTHOTO OTHOLIEHMSI K JKUBOM MPUPOJIE U YETIOBEKY; COOCTBEHHOM MO3ULIMHU MO OTHOIIEHHUIO K
O6uonornyeckoit HH(GOpMaIUK, MOJTYy4aeMOM U3 pa3HbIX UCTOYHUKOB. M3ydueHue OMoIoruu co3aaeT yClIoBHs Ui pOPMUPOBAHUS Y 00yYarOmuXCcs
MHTEJUICKTYaJIbHBIX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX U MHPOPMAIIMOHHBIX KOMITETCHIINH.



Nzyuenue kypca «buosiorus» B crapiieil KoJie HampaBJI€HHO HA PEIICHHUE CIEAYIOIMNX 3a/4a4:
1) popmupoBaHue cuCTEMBI OMOIOTHUECKUX 3HAHUH KaKk KOMIIOHEHTa €CTECTBEHHO-HAYyYHOI KapTHHBI MUPA;
2) pa3BHUTHE JTUIHOCTH O0YJAFOIINXCS, X MHTEIUIEKTYyaTbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAHNE, JOPMHUPOBAHUE Y HUX T'YMaHUCTHYECKUX OTHOIICHUN U
9KOJIOTHYECKH 11eJ1IeCO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBO €S TETLHOCTH;
3) BeIpabOTKY MOHUMAaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU OMOJIOTHH, a TaKkKe (OPMUPOBAHUE OTHOIIEHUS K OMOJIOTHUH KaK BO3MOXKHOM
oOnactu Oyaymiei mpakTHYeCKOH 1eATEIbHOCTH.

Iesau 6uonornyeckoro 06pazoBaHus B cTapiieil mkoie GoOpMyIupyrOTCs Ha HECKOJIBKUX YPOBHSX: II00AIIbHOM, METaIlPeIMETHOM, TUYHOCTHOM
U TIpeIMETHOM, Ha YpOBHE TpeOOBaHMI K Pe3y/IbTaTaM OCBOCHUS COAEPIKaHUs MPEAMETHBIX TPOTPaMM.

['moGanpHbIe 11EIH OMOJOTHYECKOT0 00pa30BaHUs ABJISIOTCS OOIIMMU JUIsi OCHOBHOM M CTapIliel MIKOJIBI U OTIPEACIISIOTCS COLMATbHBIMU TPEOOBAaHUSAMU,
B TOM YHCJIE U3MEHEHHUEM COIMATILHON CUTYalluN Pa3BUTHI — POCTOM MH(POPMALIMOHHBIX MEPETPY30K, U3MEHEHUEM XapaKTepa U CII0OCOO0B OOIIECHHS
Y COIMAIBHBIX B3aMMOJICUCTBHM (0OBEMBI M CITOCOOBI TOTyUYEeHUS MHPOPMAIIMH TIOPOKIAIOT PsIJT OCOOCHHOCTEH pa3BUTHS COBPEMEHHBIX MOAPOCTKOB).
Hanbonee npoyKTUBHBIMHU AJIS1 PELICHHUS 33724 PA3BUTHS MTOAPOCTKA SBISIFOTCS COLMOMOpAIbHAsl U MHTEIJIEKTYaJIbHAs B3POCIIOCTb.

[Tomumo 3T0TO, rI00aNTBHBIE 1IeNH HOPMYIHUPYIOTCS ¢ YYETOM PACCMOTPEHHSI OMOJIOTMYECKOro 00pa3oBaHMsl KaK KOMIIOHEHTa CUCTEMBI 00pa30BaHUs B

IIEJIOM, TIO3TOMY OHH SIBJISIFOTCS HauboJiee OOIUMHE U COITUAIEHO 3HAYMMBIMH.

C yuéToM BbIIIEHa3BaHHBIX MOAXOA0B INI00ATBHBIMU LEASIMHU OUOJIOTHYECKOTO
00pa3oBaHusl SBISIOTCS:
— couuaau3anus oOyJarmuxcs Kak BXOKICHHE B MUP KYJIbTYphl U COLIMATIBHBIX OTHOILIEHUH, 0OeCcIieurBaroliee BKIOUEHUE YUaluXcs B Ty WU HHYIO
rpymiy J1u00 0OIHOCTh — HOCUTENS €€ HOPM, IEHHOCTEH, OPUEHTAINI, OCBAMBAEMBIX B ITPOIECCE 3HAKOMCTBA C MHPOM YKHBOM MTPHPOIBI;
— npuodieHne K TO3HABATENBHON KyIbType KaK CUCTEME MO3HABATENbHBIX (HAYYHBIX) IEHHOCTEH, HAKOTIJIEHHBIX 00IIIECTBOM B cepe
OMOJOTNYECKON HAYKH.
[Tomumo 3TOTO, OHONIOTHYECKOE 0OpPa30BaHKE HA CTAPIIEH CTYNEHU MPU3BAHO 00ECTICUNTh:
— OPHEHTAIMIO B CUCTEME THYECKUX HOPM M LIEHHOCTEH OTHOCHTEIBHO METOJIOB, PE3Y/IHTATOB U JIOCTHKEHUH COBPEMEHHOM OMOIOTHYECKON HAYKH,
— pa3BUTHeE [T03HABATENIBHBIX KAYECTB JINYHOCTH, B TOM UHCJIE TIO3HABATEILHBIX HHTEPECOB K M3YUYEHUIO OOLTMX OMOJOTHYECKIX 3aKOHOMEPHOCTEHN U
caMOMy TIPOIIecCy HAyYHOTO TIO3HAHUS;
— oBJIajleHHe y4yeOHO-TI03HABATEIbHBIMU U IIEHHOCTHO-CMBICIIOBBIMU KOMITETEHTHOCTSIMU /17151 JOPMUPOBAHUS 1103HABATEIbHOMN U
HpPaBCTBEHHOH KYJIbTYpPbI, HAYYHOTO MHUPOBO33PEHHSI, & TAK)KE METOJIOJIOTUEH OMOIOTMIECKOT0 SKCIIEPUMEHTA M AJIEMEHTAPHBIMU METOIaMH OMOJIOTHYECKUX
HCCIICIOBAHMUI;
— (opMuUpOBaHHE SKOJIOTUIESCKOTO CO3HAHMSI, IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

MECTO KYPCA BUOJIOI'MN B YUEBHOM IUVIAHE

KonuyectBo yacoB, 0TBOMMOE Ha U3yueHUE OMOJIOTHH B CTApILEH IIKOJIE, 3aBUCUT OT y4eOHOT0 IIaHa YTBEPKIEHHOI0 00pa30BaTeIbHON

opranmzanueil. Jlannas pabouast mporpaMma paccunTaHa Ha PoBeAeHNUE | Yaca KIIACCHBIX 3aHATHH B HEJEIIO TP U3YyYEHHH IPEAMEeTa B TCUCHUE JBYX JICT
(10 u 11 xmaccer). Obmiee uncino y4eOHbIX 9acoB 3a 2 roaa oOydenus cocrapinseT 70 4, u3 Hux 35 4 (1 u B Hepento) B 10 xnacce, 35 u (1 4 B Henmenio) B 11
KJacce.

Kypcy 6uosnoruu Ha cTyneHu cpeiHero oomero oopa3oBaHus IpeAIIECTBYeT Kype OHOIOTHH, BKIFOUAOLIHIA 3JIEMEHTapHbIE CBEJICHUS 00

OCHOBHBIX OHosIornuecknx oobvekTax. Conepkanue Kypca OMOJIOTHH B OCHOBHOM IIIKOJIE, CITY)KUT OCHOBOH JUIS N3Yy4EHUS OOIIMX OMOIOTHYECKUX
3aKOHOMEPHOCTEH, TEOPUH, 3aKOHOB, THIIOTE3 B CTapLICH MIKOJIE, Te 0c000€ 3HaUeHUE TPHOOPETAIOT

MHPOBO33PEHYECKHUE, TEOPSTUIECKUE TTOHATHS.



Takum o0pa3om, coaeprkaHre Kypca OMOJIOTHH B CTapIiei IIKosie, 00j1ee MOJTHO pacKphIBaeT 00Ire OMOIOTHYECKHE 3aKOHOMEPHOCTH, MPOSIBIISIOIIAECS
Ha Pa3HBIX YPOBHSAX OpPraHU3aIUU KUBOU MIPUPOJIBIL.

PE3VJIbTATBI OCBOEHUA KYPCA BUOJIOI'MU

JlesiTenbHOCTh 00pPa30BaTENILHOTO YUPEXKACHUS 0011ero oopazoBanus B 00yuyeHHH OMOJIOTUU B cpeiHel (TI0JIHOM) IIKOJIE T0JDKHA ObITh HAIlpaBjiIeHa Ha
JTOCTIKEHNE 00YYaIOIIUMUCS CIEAYIOMINX JUYHOCTHBIX Pe3y/bTATOB!

1) peanu3anuu 3THYECKUX YCTAHOBOK MO OTHOIICHHIO K OMOJOTHYECKUM OTKPBITHAM, UCCIEIOBAaHUAM U HX pe3yJabTaTaMm;

2) mpu3HaHUs BBICOKOM IEHHOCTH U3HU BO BCEX €€ MPOSIBICHUSX, 3J0POBbsI CBOETO U APYTUX JIIOJEH, peann3aliy yCTaHOBOK 37J0pOBOr0 00pa3a KHU3HU;
3) copMHUPOBAaHHOCTH MMO3HABATEIHHBIX MOTUBOB, HAIPABJICHHBIX HA MOJYYEHUE HOBOT'O 3HAHUS B 00JIACTH OMOJIOTUHU B CBSI3H C

Oynyiei mpodecCuoHaTbHON eI TEIbHOCTHIO UM OBITOBBIMH MPOOJIEMaMH, CBA3aHHBIMH C COXpaHEHHUEM COOCTBEHHOTO 37I0POBbS U SKOJIOTUYECKON
0€301MacHOCTH.

MeTtanpenMeTHbBIMH pe3yJIbTATAMH OCBOCHHSI BHIITYCKHHUKAMU CTApIICH MIKOJIBI 0a30BOT0 Kypca OMOJIOTHH SIBISIFOTCS:

1) oBnazieHue COCTABISIOIIMMH HCCIIEOBATENBCKOM U IPOSKTHOM EATEIIbHOCTH, BKIIOYast yMEHUS BUJIETh IPOOJIEMY, CTABUThH BOIIPOCHI,

BBIJIBUTATh TUIIOTE3bL, AaBaTh OMpPEIEICHUS MOHATHIM, KiIaccu(GUIUpoBaTh, HAOIIOaTh, MPOBOIUTH SKCIIEPUMEHTHI, A€NIaTh BBIBOABI U 3aKIIIOUCHUS,
CTPYKTYpUPOBATh MaTepuai, OObsICHATD, TOKA3bIBATh, 3AIIUIIATH CBOU HJICH;

2) ymeHus paboTaTh ¢ pa3HbIMH UCTOYHUKAMU OMOJOTHYECKONH HHPOPMAIIUU: HAXOAUTh OMOJIOTHYECKYI0 HH(DOPMALIMIO B PA3TUYHBIX HCTOYHUKAX
(TekcTe yueOHMKa, HAYIHO-TIOMYJISIPHON JINTEpaType, OMOJIOrHYECKUX CIIOBAPSX U CIPABOYHHKAX ), AaHAIM3UPOBAThH U OLIEHUBATh WHPOPMAIIHIO,
npeoOpa3oBhIBATH HHPOPMAIUIO U3 OJTHOM (POPMBI B APYTYIO;

3) crmoCOOHOCTH BEIOMPATH IIETIEBBIE M CMBICTIOBBIC YCTAHOBKH B CBOMX JICHCTBHSIX M IMMOCTYIKAX T10 OTHOLICHUIO K KHUBOH MPUPOJIE, CBOEMY 370POBBIO U
3I0POBBIO OKPYKAIOIIHX;

4) yMeHUs aJIeKBaTHO UCTIOJIB30BaTh PEUEBbIC CPEICTBA ISl IUCKYCCUU U apTYMEHTAIIUH CBOCH MO3UIIMU, CPABHUBATH PAa3HBIC TOUKU

3peHusi, apryMEHTHPOBATh CBOIO TOUKY 3PEHHUsI, OTCTAaUBATh CBOIO MO3UIIUIO.

IIpeaAMeTHBIMU pPe3yIbTATAMM OCBOCHHS BBITYCKHUKAMHU CTAapIICH IKOJIBI Kypca OHOIOTHH 6A30BOT0 YPOBHS SIBIISTIOTCS:

B nosnaeamenwvnon (unmennekmyanvnoi) cghepe:

1) xapakTepuCTHKa COIepKaHUs OMOJIOTMYECKUX TeOpHil (KJIeTOYHAas1, SBOTIOIIMOHHAs Teopus [lapBuHa); yuenus Bepnauckoro o 6uocdepe;

3aK0HOB MeHiens1, 3aKOHOMEPHOCTEH U3MEHYMBOCTH; BKJIaJa BHIIAIOIINXCS YUYEHBIX B pa3BUTHE OMOIIOTUYECKOM HAYKY;

2) BBIZICNICHUE CYIIECTBEHHBIX ITPU3HAKOB OMOIOTHYECKIX 00BEKTOB (KIETOK: PACTUTEIBHBIX U )KUBOTHBIX, TOSIEPHBIX U SIEPHBIX, TOJIOBBIX U
COMAaTHYECKUX; OPraHU3MOB: OJJHOKJIETOUHBIX 1 MHOTOKJIETOYHBIX; BUIOB, SKOCHCTEM, Onocdepsl) 1 nporeccoB (0OMEH BELIECTB, pa3MHOKEHHE, AeJICHUE
KJIETKH, OIUIOJJOTBOPEHHE, ACICTBHE HCKYCCTBEHHOTO U €CTECTBEHHOI'O 0TOOPOB, POpPMHUpPOBaAHUE MPUCIIOCOOICHHOCTH, 00pa30BaHUe BUJIOB, KDYTOBOPOT
BEIIECTB U MPEBPAILCHUS

SHEPIruM B IKOCUCTEMAX u Ouocdepe);

3) oObsacHenune ponu 61ooruu B POPMUPOBAHUH HAYYHOTO MUPOBO33PEHHS; BKJIaa OMOJIOTMUECKUX TEOpU B JOPMHUPOBAHUE COBPEMEHHON €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA; OTPULIATEIBHOTO BIUSHUS aJIKOT0JIsl, HIKOTHHA, HAPKOTUYECKUX BEUIECTB HAa Pa3BUTHE YEJIOBEKA; BIMSHUS MyTareHOB

Ha OPTaHMU3M YEeJIO0BEKa, YKOJIOTHUECKUX (PAKTOPOB HA OPTaHU3MBI;, PUYHUH YBOJIIOIHMH, U3MEHIEMOCTH BUIOB, HAPYIICHUIN pPa3BUTHS

OpraHU3MOB, HAaCJIeICTBEHHBIX 3a00JIeBaHUN, MyTallUii, YCTOMYMBOCTU U CMEHBI 9KOCHUCTEM;

4) npuBeZieHUE JOKA3aTENbCTB (ApryMEHTAIMs) €IMHCTBA KUBOM U HEXKUBOU MPHUPOJIbI, POACTBA )KUBBIX OPraHU3MOB; B3aMOCBSI3€i OPraHM3MOB

U OKpY>Karollel cpe/ibl; HE0OXOIMMOCTH COXPAHEHHUS MHOT000pa3us BU/IOB;



5) yMeHHE TOJIb30BaThCsl OMOJIOTHUECKOW TEPMUHOJIOTHEN M CUMBOJIMKOM;

6) pelieHue 3JIeMEHTapHBIX OMOJOTMUECKHX 3a/a4; COCTABICHUE HIEMEHTAPHBIX CXEM CKPELIMBAHUS U CXeM MEPEeHO0Cca BEIECTB U SHEPTUU B DKOCUCTEMAaX
(uenu muTaHUs);

7) onucanue oco0eit BU0B 10 MOP(HOIOTHIECKOMY KPUTEPUIO;

8) BBISIBIEHUE U3MEHUYMBOCTH, IPUCIIOCOOIEHUI OPraHU3MOB K cpesie 00UTaHus, ICTOYHUKOB MyTareHOB B OKpY’Karollel cpee

(KOCBEHHO), aHTPOTIOT€HHBIX U3MEHEHUH B KOCUCTEMAX CBOEH MECTHOCTH; N3MEHEHUH B DKOCUCTEMAax Ha OMOJIOTHYECKUX MOJIEIISIX;

9) cpaBHEHHE OMONTOrHYECKHX 0OBEKTOB (XMMUYECKHI COCTaB TeJ KUBOW M HEXKUBOW IPUPOABI, 3apOJIBIII YEJIOBEKA U JPYTrUX MIEKOIHUTAOLIHX,
NPUPOAHBIE SKOCHCTEMBI U arPO3KOCUCTEMBI CBOEH MECTHOCTH), IIPOIIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOPBHI, TOJIOBOE M OECIIOI0E pa3MHOKEHHUS )
U GOpMYJIMPOBKA BBIBOJOB HA OCHOBE CPABHEHMSI.

B yennocmmno-opuenmayuonnoi cghepe:

1) aHanM3 1 OLIEHKA Pa3JIMYHBIX TUIOTE3 CYIIHOCTHU KU3HHU, IIPOUCXO0XK/ICHUE YEIOBEKA U BOZHUKHOBEHHUE KU3HU, IN100aIbHBIX SKOJOIMUECKUX MPoOIeM

U IyTel MX pelIeHus, TOCIeACTBUNA COOCTBEHHOM EATEIBHOCTH B OKpYXaIoIIeH cpeze; Ononornyeckoil HH(popMaIum, noayqaeMoi u3 pasHbIX
UCTOYHUKOB,;

2) OlLIeHKA 3TUYECKHX ACTIEKTOB HEKOTOPBIX MCCIEIOBAHUN B 00JIACTH OMOTEXHOJIOTHH (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIIJIOIOTBOPEHUE,

HalpaBJIeHHOE N3MEHEHHE T€HOMA).

B cpepe mpyooeoii desmenvnocmu: OBIAICHIE YMEHUSIMH U HABBIKAMH ITOCTAHOBKU OMOJIOTMUECKHUX IKCTIEPUMEHTOB M OOBSICHEHHUS UX PE3YJIbTaTOB.

B cghepe guzuueckoit deamenvrnocmu: 060cHoBaHNE U COOIOIEHUE Mep NMPO(UIAKTUKN BUPYCHBIX 3a001€BaHNH, BPEIHBIX MPUBBIYEK

(kypeHue, ynotpeOaeHHe aqKoroisi, HApKOMaHUs); IpaBWJI IOBEICHUS B OKPYKAIOIIEH cpese.

COJEPXAHUE KYPCA BMOJIOT'
buosiorusi Kak KOMILJIEKC HAYK O KUBOW npupoje
Buronorus kak KOMITIEKCHAs HAyKa, METOJIbI HAyYHOT'O TIO3HAHUS, HCIIONIb3yeMble B Onosnorun. Cospemennsie Hanpasienus 6 buonoeuu. Poas Ouonoruu B
dbopMUpOBaHNUY COBPEMEHHOM Hay4YHOU KapTUHBI MUpPa, MPAKTUYECKOE 3HAUCHHE OMONOrHUeCKHUX 3HAHUM. bronornueckue cucTeMbl Kak mpeaMeT U3yIeHUS
Ouomnoruu.
CtpykrypHble M PyHKUMOHAJIbHbIE OCHOBBI KM3HU
MonekynsipHble OCHOBBI kU3HH. Heopranmueckue BeecTBa, Ux 3HadeHue. Oprannueckue Bemiectsa (YrieBoabl, JUIUAbI, O€IKU, HYKJIEHHOBbIE
KkucinoTsl, AT®) u ux 3Hauenue. buononumepsl. Jpyeue opeanuueckue eewecmea kiemxu. Hanomexunonozuu 6 buonozuu.
[utonorusi, METoabl IUTOJIOTHH. POJIb KIIETOUHOM TEOPUH B CTAHOBJIEHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpa. KieTku npokapuot
1 3ykapuoT. OCHOBHBIE YAaCTH U OPTaHOUIbI KIETKU, UX (QYHKLUH.
Bupycbel — HeksieTouHast hopMa KHU3HU, MEPBI TPOYUIAKTUKNA BUPYCHBIX 3a00JI€BaHUM.
XKuznenearenbHocts KiaeTku. [lnactuyeckuii oOmMen. @orocuntes, xeMocuHTe3. buocunTes 6enka. DHepreTuueckuii oOMeH. XpaHeHue, nepeaaya
U peaju3alus HaclieZICTBeHHON nHpopMaiuu B kietke. ['enernyeckuit koa. I'eH, renom. ['enomura. Bruanue naproeennvix éewjecmes Ha npoyeccol &
Knemxe.
Krnerounsiii ukit: uarepdasa u aenenue. Muto3 u meio3, ux 3nadeHue. CoMaTUuECKUE U MOJIOBBIE KIIETKH.

Opranusm
Opranusm — euHoE 1IEJI0E.
XKuznenearenbHOCTh opranusMa. Perynauus ¢GyHKUMN opraHu3mMa, FroMeocTas.



Pa3zmuoxkenue opranuzmoB (6ecrosioe u mojioBoe). Cnocodwl pazmHodiceHus y pacmenutl u dcusomuulx. IHIUBUIyaIbHOE Pa3BUTHE OPTaHU3Ma
(onTorenes). [IpuunHbl HapyIeHUH pa3BUTHs. PenpoIyKTHBHOE 3I0pPOBLE YETOBEKA; MOCIEACTBYS BIUSHUS aJIKOTOJIs, HUKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha YMOPHOHAIILHOE pa3BUTHE YesoBeKa. JKusHennvie yuxivl pasHvix epynn opeaHu3mos.

I'enetuka, MeToapl reHEeTUKU. [ eHeTHUeCcKass TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHBI HacleACTBEHHOCTH . Menaens. XpoMmocoMHast

Teopus HacieACTBeHHOCTH. Onpenenenue noia. ClenieHHoe ¢ M0J0M Hacaeq0BaHuE.

I'enetuka yenoBeka. HacnenctenHbie 3a001eBaHNS YEIOBEKA U UX MPEAYIPEKICHUE. ITUIECKUE ACTIEKTHI B 00JIaCTH MEIUIIMHCKON T€HEeTUKH.
I'enotun u cpena. HenacnencrBeHHas u3aMeH4nBOCTh. HacneacTBeHHass ”3MEHYMBOCTh. MyTanuu. MyTareHsl, UX BIUSHUE HA 3JJOPOBBE YEIOBEKA.
Jomectukanus u cenekiusi. MeTobl cenekiuu. bruotexHonorus, e HalpaBJICHUs U IEPCIIEKTUBEI pa3BuTus. buobezonacnocmeo.

Teopus 3B0OJTHOUUMA

Pa3zButue 3BOMIONUOHHBIX UEH, 3BoIOIIMOHHAs Teopus Y. [lapBuna. CunteTnueckast Teopusi 3Botonuu. CBUIETENIbCTBA IBOJIOLNU KUBOK
pupoabl. MUKPO3BOIIOLINS M MaKpo3BoJionud. Bun, ero kputepuu. [lonynsuusa — sneMeHTapHas €IMHHIA YBOITIONUH. JIBUKYIIME CUITBI BOJIFOIIUN, UX
BIIMsSTHUE HA TeHO(OoHA monmysiuy. HampaBieHus SBOIOIHH.

MHuoroob6pa3ue opraHu3MoB KaK pe3yJabTat 3Botonud. [IpuHIUIEI Kiaccudukauy, CucTeMaTrKa.

Pa3BuTHe :xu3Hu Ha 3emuie

['unoTe3bl NpOUCX0XKACHU )KU3HU Ha 3emiie. OCHOBHBIE ATAIlbl HBOIIOLIMK OPTaHUYECKOr0 MUpa Ha 3eMIie.

CoBpeMeHHbIE TTPEACTABICHUS O MPOUCXOXKICHUH YEJIOBEKa. DBOJIIOIMS YeJIOBEKa (aHTpornorenes). [IBmxKyiiue cuiisl aHTpornorenesa. Pacel uenoBexa,
UX TIPOUCXOKICHUE U €UHCTBO.

Opranu3mbl U OKpPY:KAOIIAs cpeaa

[TpucnocoOneHust OpraHu3MoB K JEHCTBHIO SKOIOTUYECKUX (DAKTOPOB.

buoreornienos. Okocucrema. Paznoobpaszue sxocucreM. B3auMoOTHOIIIEHUS TTOMYJISAINI pa3HBIX BUIOB B AKOcHUcTEMEe. KpyroBopoT BelecTB U MOTOK
SHEPI'UM B SKOCUCTEME. Y CTOWYMBOCTh U AUHAMUKA 3KocucTeM. [lociaeacTBuUs BIUSHUA IESITEIbHOCTH YeJIoBEeKa Ha 3KocucTeMbl. CoXpaHeHHe
Omopa3zHo00pa3usl KaKk OCHOBA YCTOMYHUBOCTH 3KOCHCTEMBI.

CrpykTypa 6uochepsl. 3akOHOMEPHOCTH CYILLIECTBOBaHMs OMochephl.

Kpyzoeopomwi 6ewyecmes 6 buocgepe.

I'mob6ankHbIe aHTpONOreHHBIE U3MEeHEeHUs B Onocdepe. [Ipodiaembl yeTOMYUBOrO pa3BUTHS.

Ilepcnexmueul pazeumus OUONOCUYECKUX HAVK.
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IIpumepHbIii NepeyeHb JA0OPATOPHBIX M NMPAKTHYECKUX PadoT (HA BLIOOP yUHTeIs):

. Ucrionp30oBaHue pa3mnyHbIX METOIOB MPU U3YIECHUU OHMOJIOTHUYECKUX 00BHEKTOB.

. TexHuKa MUKPOCKOTTMPOBAHMS.

. I3yuenue ki1eTok pacTeHUH U )KHBOTHBIX TI0JI MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETapaTax U uX OMUCaHHE.
. [IpuroroBnenue, paccMaTpyBaHUE U OMUCAHNE MUKPONPENAPATOB KIETOK PACTEHUH.

. CpaBHEHHUE CTPOCHUS KJIETOK PACTCHUMH, )KUBOTHBIX, TPUOOB M OaKTEPHIA.

. I3yuenue nBuXeHUs UTOILIA3MBbI.

. I3yuenune mia3Momnmn3a u Jermia3Moin3a B KJIIeTKaxX KOXKHUIIBI JIyKa.

. I3ydenue hepMEHTaTUBHOTO PACIISIUICHUS IEPOKCHIA BOJIOPOA B PACTUTEIHHBIX M )KUBOTHBIX KIIETKAX.

. OGHapyxeHHe OEIKOB, YIIEBOIAOB, JUIHUIOB C TTOMOIIBI0 KAYECTBEHHBIX PEaKITHil.

. Beinenenue JIHK.

. I3ydeHne kataauTuuecKkoi akTHBHOCTU (hepMEHTOB (Ha MpUMepe aMuiia3bl UM KaTasasbl).
. Habmrotenne MuTO3a B KJIETKaX KOHYMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKPOIIpenaparTax.

. I3yueHune XxpoMOCOM Ha rOTOBBIX MUKpOIIpenaparax.

. I3ydenue crannii Mmerio3a Ha TOTOBBIX MUKpOIIpenaparax.

. I3yueHune cTpoeHMs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax.

. Pemienne sneMeHTapHBIX 3a/1a4 10 MOJICKYJIIPHON OMOJIOTHUH.

. BoisBnienue MMPU3HAKOB CXOACTBA 3ap0m>1mel71 YCJIOBCKA U APYTUX IMO3BOHOYHBIX JKUBOTHBIX KaK JOKA3aTCIILCTBO UX POACTBA.

. CocTaByieHHE 2JIEMEHTAPHBIX CXEM CKPEIIUBAHUSA.

. Pemennie reneTrueckux 3aaad.

. I3ydenue pe3yabTaToOB MOHOTHOPUTHOTO U JUTHOPHIHOTO CKPEITUBAHUS Y APO30(DHUITHI.
. CocTaBieHre U aHAIHU3 POJIOCIOBHBIX YEJIOBEKa.

. I3yuenne n3MeHYHBOCTH, MOCTPOCHHUE BAPHAIIMOHHOTO PsJIa M BApUALIMOHHON KPUBOM.

. Onucanue penorurma.

. CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO.

. Onucanue NpucrnocoOIEHHOCTH OpraHu3Ma B €€ OTHOCUTEIILHOTO XapaKkTepa.

. BoisBiienne npucrnoco6eHnii OpraHu3MOB K BIUSHUIO PA3JIMUHBIX KOJIOTHUECKUX (DAKTOPOB.
. CpaBHEHHE aHATOMUYECKOT'O CTPOCHUS PACTEHUH pa3HBIX MECT OOUTaHMUS.

. Metoas! uamepenus (akToOpoB Cpe/ibl OOUTaHUS.

. I3ydyeHue 3KOJIOrH4eCcKuX afanTaluii YeJ0BeKa.

. CocraBiieHME MUILEBBIX LENEH.

. I3yuenue u onrcanue 3K0CUCTEM CBOEH MECTHOCTH.

. MonenupoBaHue CTPYKTYp U MPOLECCOB, IPOUCXOAUINX B IKOCHCTEMAX.

. OlIeHKa aHTPOIOTr€HHBIX U3BMEHEHUH B IPUPOJIE.



[IJTAHUPYEMBIE PE3VJIBTATBHI U3YUEHUS KYPCA BUOJIOT' M
B pesyabTare usyyenusi yueOHoro npeamera «buosiorusp> Ha ypopHe cpeaHero (I0JHOro) o0mero 00pa3oBaHusi BbIIYCKHUK HA 02a30BOM
YPOBHE HAYUMTCS:
— pacKpbIBaTh HA MIPUMEPax poJib OMOJIOTHH B (POPMHUPOBAHUH COBPEMEHHON HAYYHOW KApTUHBI MUPA U B IPAKTHUECKOMN IEeITETFHOCTHU JTIOACH;
— TOHMMATh ¥ OTIHCHIBATh B3aUMOCBSI3b MEKIY €CTECTBEHHBIMU HayKaMu: Onosioruei, Gu3nKoi, XMMHUeH; yCTaHABITUBATh B3aHMOCBSI3b
MPUPOJIHBIX SBJICHUI;,
— MOHUMATh CMBICII, Pa3JIMYaTh U OMMUCHIBATH CHCTEMHYIO CBSI3b MEKIY OCHOBOIOJIATAIONUMH OHOJIOTMYECKIUMHU TOHSATHSIMHE: KJIETKA, OPTaHHU3M,
BUJI, SKOcucTeMa, buocdepa;
— MPOBOJMTH IKCIIEPUMEHTHI TI0 U3YUSHHIO OMOJIOTHYECKUX O0OBEKTOB U SIBICHUH, OOBSICHATH Pe3yJIbTaThl SKCIIEPUMEHTOB, aHATTN3UPOBATh
uX, (GOpMYIUPOBATH BEIBOJIBI;
— HCIIOJIb30BaTh OCHOBHBIE METOJIbI HAYYHOTO TIO3HAHUS B YUCOHBIX OMOIOTHYECKUX MCCIICIOBAHUAX, TPOBOIUTH IKCIIEPUMEHTHI 1O
U3YYCHHIO OMOJIOTHUECKUX OOBEKTOB U SIBIICHUM, OOBSICHATD Pe3yabTaThl SKCIIEPUMEHTOB, aHATU3UPOBATh UX, (POPMYIHPOBATH BHIBOJIBI,
— (GopMyIMpOBaThH TUIMOTE3bI HA OCHOBAHUH MPEIJIOKECHHOM OMOIOTHYECKON HHPOPMAIIMHU U TIPe/IaraTh BapUaHThl IIPOBEPKU TUTIOTES;
— CpaBHHUBATh OMOJIOTUYECKHE OOBEKTHI MY OO0 10 3alaHHBIM KPUTEPHUSM, JIEIaTh BHIBOJIBI 1 YMO3AKJITIOUEHHU HA OCHOBE CPaBHEHUS;
— 00OCHOBBIBATh €MHCTBO HBOW M HEXXUBOH MPHUPOIbI, B3AUMOCBSI3H OPIraHM3MOB M OKPY’KAIOIICH Cpe/ibl HA OCHOBE OMOJIOTUYECKUX TCOPHIA;
— MPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX I'PYIII OPTaHUYECKUX COSTUHEHHUH KIECTKH (OEITKOB, KHPOB, YTIIEBOI0B, HYKIEHHOBBIX KHUCIIOT);
— pacro3HaBaTh KJIETKHU (MMPOKAPHOT U DYKAPHOT, PACTEHUH U )KUBOTHBIX) 110 OITUCAHUIO, HA CXEMAaTHYECKUX N300paKEHUSX; YCTAHABIIUBATH CBS3b
CTpOCHUS ¥ (PYHKIHI KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOT000pa3ue KIIETOK;
— O0OBSCHATH MHOTOOOpAa3He OPraHU3MOB, IIPUMEHSISI BOJIIOIIUOHHYIO TEOPHIO;
— OOBSACHATH MPUYUHBI HACIIEICTBEHHBIX 3a00JICBaHUN;
— BBISIBJISITh U3MEHYMBOCTD Y OPraHU3MOB; CPAaBHUBATh HACJICJCTBEHHYIO U HEHACIICICTBCHHYIO H3MEHYHBOCTB;
— BBIIBJITH MOp(OJIOTHYECKUE, (PU3HONIOrnYecKre, MOBEACHYECKIE aaTalliid OPTaHU3MOB K Cpesie OOUTaHUS M IEHCTBUIO YKOJIOTHUECKUX (PaKTOpPOB;
— COCTaBIISITh CXEMBI IIEPEHOCA BEUIECTB M SHEPTHH B DKOCUCTEME (IICTIH TUTAHUS ),
— MPUBOJUTH JOKA3aTEIbCTBA HEOOXOIUMOCTH COXPaHEHU OMOPa3HOO0Pa3 s IS yCTOMYMBOTO PA3BUTHS M OXPaHBI OKPYKAIOIIEH CPEJIbI,
— OLICHMBATH JIOCTOBEPHOCTh OMOJIOrNYECKOi HH(pOpMAIMHU, TOITYYEHHON U3 Pa3HbIX HICTOUHUKOB;
— TIPE/ICTABIATH OMOJIOTHYECKYIO HH()OPMAITUIO B BHJIE TEKCTa, TAOJIUIIBI, TpaduKa, AHarpaMMbl U JIEJIaTh BHIBOJIBI HA OCHOBAaHUH
MPE/ICTAaBICHHBIX TAHHBIX;
— OIIEHUBATH POJIb JIOCTIKCHUI TEHETHKH, CEICKIINN, ONOTEXHOJIOTUH B IIPAKTHUECKOW A TETPHOCTH Y€JI0BEKa;
— OOBSICHATh HETATUBHOE BIUSHUE BEIIECTB (JIKOTOJISl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB) HA 3apPOIBIIIEBOE PA3BUTHE YETIOBEKA.
BbINyCKHUK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCS:
— oasamv HAY4UHOe 00bACHEHUe ODUOIOSULECKUM (haKmam, npoyeccam, AGNeHUIM, 3AKOHOMEPHOCMAM, UCNOb3YA OUOI02UYecKUe Mmeopul
(K1emoumy1o, 360I0YUOHHYIO), YueHUe 0 buocpepe, 3aKoHbl HACIeOCMEEHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCU,
— Xapakmepusoeams co8peMeHHble HanpasileHus 8 pa3gumuy OUOI02UU, ONUCHIBAMb UX B03MONCHOE UCNONIL30BAHUE 8 NPAKMUYECKOU 0esamelbHOCM,
— CpasHUBamMb CNOCOObL OeNleHUsl KIeMKU (MUmo3 u metios),
— pewams 3a0a4u Ha nocmpoeHue Gpaemernma emopoti yenu JJ{HK no npednoscennomy ¢ppaemenmy nepgoui, uPHK (MPHK) no yuacmxy /[HK;
— peuams 3a0ayu Ha onpedeieHue KOIuiecmaa XpoOMocoM 8 COMAMUYECKUx U Nol08blX KIemKax, a maxdice 8 KiemKax nepeo Hauaiom OeieHus (Meiosa
UNU MUMO3a) U NO €20 OKOHUAHUU (OJis1 MHO2OKIEMOYHbIX OP2aAHUIMO8);



— pewams cenemuyecKue 3a0a4u Ha MOHO2UOPUOHOe CKpeuUsanue, COCMAasisimey cxemvl MOHOSUOPUOHO20 CKPEUUBAHUSL, NPUMEHSISL

3AKOHbI HACAEOCBEHHOCIU U UCNOIb3YS OUOTI02UYECKYI0 MEPMUHOLOSUIO U CUMBOTUKY,

— YCmauaeausams mun HAc1e008aHUsl U XapaKkmep nposiéieHus NPU3HAKa no 3a0AHHOU cxeme poOOCI08HOU, NPUMEHSISL 3aKOHbL HACIe0CMBEHHOCMU,
— OYeHUBamv pe3yibmamul 83auUMOOeliCmaUs 4el108eKa U OKpyicaouell cpeosl, NPOSHOUPOBAMb 803MONICHbLE NOCIEOCMBUSL 0essMelbHOCMU Yel08eKa
OJI51 CYUyecmeo8aHnUst OMOENbHbIX OUONOSUYECKUX 00BEKMO8 U YeblX NPUPOOHBIX COOOUeCms.

YyeoHo-TeMaTnueckuii miaan 10 kiaacce

Tembl (pa3aeibl) KoJ1-Bo yacon
1. BBegenue S
2.MoJieKyJIsSIpHBIH YPOBEHb 12
3. KiieTouHblii ypoBeHb 16
Hroro: 33 +2 4 pe3epB

YyeoHo-TeMaTnueckuii miaan 11 kiaace

Tembl (pa3aeibl) Koxa-Bo yacos
1.OpranusmeHHbIN ypOBEHb 10
2. TlomynsIIMOHHO-BUIOBO YPOBEHB 8
3.OK0CHCTEMHBIN YpPOBEHD 8
4. buocdepHslil ypoBEHb 9
Hroro: 35




Buabl 1 popMbl KOHTpOJIA 10 Onoaorun 10 kiace

Tema.

KomnuectBo

YETBEPTH

Komuuec
TBO
JacoB.

JlaGoparo
PHBIX
pabor.

IIpakTrue
CKHX
pabor.

OKCcKy
pcuit.

KoHTpon
bHBIC
TECTHI

UlabopaTopHbie U MPaKTUYECKHUE PAOOTHI
( Ha3BaHUe)

Bsenenue

5

2

0

0

1

JlaGopaTopnas paboral «Vcmonp30BaHNe pa3IMIHBIX METOIOB IIPU
M3y4eHUU OMOJIOTUIECKUX 0OBEKTOB

UlaGoparophas pabota 2 «MeXaHU3Mbl CAMOPETYJISLIUI.

MonekysspHbIi ypOBEHb

1-3

13

Ulaboparophas padora 3 «OOHapyxeHue
UIMITHI0B, YTIIEBOI0B, OSIKOB C MOMOIIIBIO KAYECTBEHHBIX PEaKIIHiD)

JlaGopaTopHas pabotad «Karamurudeckas akTHBHOCTh (hepMEHTOB (Ha IpUMepe
AMUIIa3bI)»

Knerounslii ypoBeHb

17

JlaGopaTopHas padora 5 « TeXHHKa MHUKPOCKOITHPOBAHUS.
«CpaBHEHHUE CTPOCHUS KIIETOK PACTCHHIA, )KUBOTHBIX TPHUOOB M OaKTepUil MO/
MUKPOCKOTIOM Ha FOTOBBIX MHKPOIIpENaparax U UX OMHCAHKE).

JlaGopaTopHras paboTtab «HabmroneHne mia3Mon3a 1 Iela3MoIn3a B KIETKaX
KOXHIIBI JTyKay.

UlaGoparopnas paborta7 «lIpurorosienue, paccMaTpuBaHUE U OMUCAHUE
MUKPOIIPETIapaToB KIETOK PACTEHHID.

UlaGoparophas padota 8 «Habmronenne ABHKEHUS HUTOILUIA3MBI Ha [IpUMepe
iTucTa amoaen.

UlaboparopHras pabora9«CpaBHEHNUE CTPOCHUS KIICTOK PAaCTCHUH, )KUBOTHBIX,
TprOOB U OAKTEPHID».

[IpakTiueckas padora 1 Pemenne sneMeHTapHBIX 32124 11O MOJIEKYIISIPHOM
OHOJIOTHH.

HToro 3a roa.

35




HOPMbI U KPUTEPUU OLNEHUBAHUA

OueHuBaHue YCTHOIO OTBETA YYaIIUXCH

OtmMmerka "5" craBuTCA B Cily4ae:
1. 3HaHMs, MOHUMaHMSL, TTyOMHBI YCBOGHUS 00YJarOIMCsI BCcero 00bEMa MporpaMMHOr0 MaTepuaia.
2. YMeHus BBIICIATH IJIaBHBIE TIOJIOKEHUS B U3yUEHHOM MaTepHalie, Ha OCHOBaHMHU ()aKTOB M MPUMEPOB 0000111aTh, /1eJIaTh BHIBOJIbI, YCTAHABINBATh
MEXIMPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IPUMEHSET MOJyYEHHbIE 3HAaHUSI B HE3HAKOMOW CUTYal1H.
3. OTcyrcTBUE OMIMOOK U HEAOYETOB IPHU BOCIIPOM3BEIEHUN U3YYEHHOT0 MaTepHaa, Py YCTHBIX OTBETaX YCTPaHEHUE OTIENIbHBIX HETOYHOCTEN C
MIOMOIIIBIO JIONOJTHUTENBHBIX BOIIPOCOB YYUTENS, COOJIIOICHNE KYIbTYpPhl YCTHOU PEYH.
Otmetka "4":
1. 3HaHue BCEro U3y4E€HHOI0 MPOrpaMMHOI'0 MaTepuaa.
2. YMeHuil BBIACNIATD TJIaBHBIE MOJ0XKEHHS B U3yYeHHOM MaTepuaje, Ha OCHOBaHUHU (aKTOB M MPUMEPOB 000011aTh, 1E1aTh BEIBOJIbI, YCTAHABIUBATD
BHYTPUIIPEIMETHBIE CBA3H, IPUMEHSTH IT0JIyU€HHbIE 3HAHUS HA IIPAKTHKE.
3. He3nauurtenbHbie (HErpyObie) OMIMOKU M HEOUETHI ITPH BOCIIPOU3BEACHUH U3YYEHHOTO MaTepuaia, COOMI0eHIe OCHOBHBIX MPAaBMII KYJIbTYPhI YCTHOM
peuu.
Otmetrka "3" (YpOBEHB IPEICTABICHHH, COYCTAIONTUXCS C JIEMEHTAMH HAYYHBIX TIOHITHH):
1. 3HaHue U yCBOEHHE MaTepHalla Ha YPOBHE MUHUMAJIbHBIX TPEOOBaHUI MPOrpaMMBbl, 3aTPYAHEHHUE ITPU CAMOCTOSITEIbHOM BOCIIPOM3BE/ICHNUH,
HEOOXOIUMOCTh HE3HAYUTEIFHOM MTOMOIIH MPENO1aBaTesl.
2. YMmeHnue paboTaTh Ha ypOBHE BOCIIPOU3BEICHUS, 3aTPyJHEHHUS MIPU OTBETAX HA BUJIOM3MEHEHHBIE BOIPOCHI.
3. Hanuune rpyOoii ommOKM, HECKOJIBKUX HETPYOBIX MPU BOCTIPOU3BECHUH U3yYEHHOT'O0 MaTepHralia, He3HAaUUTEIbHOE HECOOII0IEHHE OCHOBHBIX MPaBUI
KYJIbTYpbl YCTHOW peun.
Otmerka "2":
1. 3HaHMe U yCBOEHHUE MaTepHalla Ha YPOBHE HUKE MUHUMAJIbHBIX TPEOOBAHUMN NPOTPaMMBl, OTJEIbHbIE MPECTABICHUS 00 N3yYEHHOM MaTepHale.
2. OtcyrcTBUE YMEHHMH paboTaTh Ha YPOBHE BOCIIPOU3BEICHHMS, 3aTPyIHEHHS [IPU OTBETaX Ha CTAHIAPTHBIE BOIPOCHI.
3. Hasinyne HeCKOJIBKUX IPyOBIX OIIHMOOK, OO0IBILIOr0 YKciaa HErpyObIX IPHU BOCIIPOU3BEACHUH N3YYEHHOT0 MaTepuaa, 3HaYuTeJIbHOE HeCOO0Ie HUue
OCHOBHBIX IIPaBUJI KYJIBTYPhl YCTHOM peyu.

OueHka BbINOJTHEHNS NPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

OtrmMmerka "5" cTaBUTCS, €CJIM YYEHUK:

1) mpaBUIBHO OIPEAEIHII LEb OMbITA;

2) BBITIOJIHIII PabOTy B TIOJIHOM 00BEME ¢ COOJIIOICHHEM HEOOXO0IUMOM TTOCIICIOBATEIHHOCTH MTPOBEACHUS ONIBITOB U U3MEPCHUI;

3) caMOCTOSTENHHO U PAIIMOHATBHO BRIOPAI U TIOJTOTOBUII JJIs OTIBITA HEOOXOAMMOE 000PYIOBAHKE, BCE OMBITHI IPOBE B YCIOBHUSIX U PEKUMAX,
o0ecreynBaroUIX MOJyYeHHE PE3yJIbTaTOB U BHIBOJIOB C HAMOOJbIIEH TOYHOCTHIO;

4) Hay4HO TPaMOTHO, JJOTHYHO OMUCAN HAOIIOAeHUS U CHOPMYTUPOBAT BHIBOABI U3 OMbBITA. B MpeacTaBIeHHOM OTYeTe MPABUIIBHO U AKKYPATHO BBITIOTHILT
BCE 3aIlHCH, TAOIHIIbI, PUCYHKH, TpaUKH, BHIYUCICHUS U CIIeall BBIBOBL;

5) IpoSsIBISET OPraHU3alMOHHO-TPYIOBbIC YMEHUS (TIOAICP)KUBACT YUCTOTY pabodero MecTa U MopsiIoK Ha CTOJIE, SKOHOMHO HCIOJIb3YET PACXOHBIC
MaTepHuaJbl).



7) SKCHIEPUMEHT OCYIICCTBIISAET IO TUIAHY C YY4ETOM TEXHHUKH 0€30MaCHOCTH U MPABUII PabOThI ¢ MaTepUaliaMi U 000PYIOBaHHUEM.
Otmerka "4" cTaBUTCS, €CITU YUCHHUK BBITOJHII TpeOOBaHU K orieHke "5", HO:
1. OTBIT MPOBOJMII B YCIIOBUSX, HE 00€CIIEUUBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHUI;
2. win ObUTO JOTMYIIEHO /IBa-TPU HEJ0UETa,
3. unu He 60Jee ofHOM HeTpyOOi OMMOKHM U OJHOTO HEAOUETA,
4. UM DKCIIEPUMEHT NPOBEAECH HE MOJHOCTBIO;
5. UM B ONMMCaHUM HAOJIIOICHUH U3 OIBITA JOIYCTHUI HETOYHOCTH, BBIBOBI CJI€J1aJl HEMOJIHBIE.
OtMmerka "3" cTaBUTCS, €CIIM YUEHUK:
1. mpaBUIJIBHO OMpEAEII 1IeJIb OIbITa; paOOTY BBIIIOJIHIET IPABUIBHO HE MEHEE YEM HAIlOJIOBUHY, OJIHAKO 0OBEM BBIIIOJHEHHOM YacTH TaKOB, YTO
MO3BOJISIET OJYYHUTh PABUIIbHBIE PE3YIIBTATHI U BBIBOJIBI [0 OCHOBHBIM, PUHIIMITMAIBHO BYKHBIM 3a/1a4aM padoThI,
2. win noa0op o6opyAoBaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI 110 HaYaITy OIbITA IPOBEJI C IOMOIIBIO YUUTENS; WIN B X0J1€ IIPOBEICHHS ONbITA U
U3MEpEeHUi ObLIN OMYIIEHBI OIIMOKM B ONTMCAHUN HAOII0NeHUH, (hOPMYITHPOBAHNUHU BHIBOJIOB,;
3. ONIBIT NPOBOAMJIICS B HEPALMOHAIBHBIX YCIOBUSAX, YTO MIPUBEJIO K MOJYUYEHHIO PE3YJIbTATOB C OOJIBILIEH MOTPEIIHOCTHIO; MIIM B OTUETE OBLIM JOMYIIECHBI B
o01Iel CII0KHOCTH HE OoJee ABYX OMHMOOK (B 3aMUCAX €AMHUL, U3MEPEHUAX, B BEIYUCICHUX, rpadukax, Tabaumax, cxemax, ¥ T.1.) He IPUHIUIHAIEHOTO
JUIA JAHHOM paboThI XapakTepa, HO MOBJIMABIIMX Ha PE3y/IbTaT BHIIOIHEHHUS;
4. momyckaet rpy0yro omuoKy B X0 dKCTIepUMeHTa (B 00bSICHEHNH, B 0DOpPMIICHUH pa0dOThI, B COOIIOICHUN MPaBUIT TEXHUKU 0€30MacCHOCTH MIPH padoTe ¢
MaTepuaiaMi U 000pyA0BaHHEM), KOTOpasi HCIIPaBIIAETCS 110 TPEOOBAHUIO YUUTEISL.
OtMmertka "2" cTaBUTCS, €CIIU YUEHUK:
1. He ompeaenul CaMOCTOSTENBHO 1IeJb OIBITA; BHIIOIHUI pab0oTy HE MOJHOCTHIO, HE IOJATOTOBMII HYXKHOE 000pYI0BaHHE U 00BbEM BBINOJIHEHHOW 4acTH
paboTHI HE IO3BOJISIET C/IETATh PABMUIIBHBIX BHIBOJIOB;
2. WU ONBITHI, U3MEPEHUs, BEIUMCIICHUS, HAOIIOJCHHUS TPOU3BOIUINCH HEMPABUIIBHO;
3. wu B X0/ie paboThl U B OTUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBIE B TpeOOBaHUAX K OlleHKe "3";
4. nomyckaert aBe (1 6osee) rpyOble OMMUOKH B XOJI€ SKCIIEPUMEHTA, B 00BbSICHEHUHU, B 0DOPMIICHUH pabOThI, B COOIIOICHUH MPABUI TEXHUKHU O€30MaCHOCTH
npu paboTe ¢ BeleCTBAMU U 000PYAOBaHUEM, KOTOPBIE HE MOXKET MUCIIPABUTH J1aXKe M0 TPEOOBaHUIO YUUTEIIS.
OneHka caMoCTOATEIbHBIX IHCbMEHHBIX H KOHTPOJIbLHBIX Pa0doT.
OtMmertka "5" craBuUTCS, €CIIM YUEHUK:
1. BeImOSTHUI paboTy 6€3 OMMOOK U HEJOYETOB;
2) pomyctui He 0oJiee OJTHOrO HEJI0UeTa.
OtMmerka "4" cTaBUTCS, €CIIM YUEHUK BBIIOJIHMI Pa0OTy MOJHOCTHIO, HO JOMYCTUII B HEHl:
1. He GoJiee OAHOM HETPYOOI ONTMOKY M OJTHOTO HEJIOYETa;
2. unu He OoJee IByX HEA0YETOB.
Otmerka "3" cTaBUTCS, €CITM YICHUK MMPABWIBHO BBITIOJHUI HE MeHee 2/3 paboThl WIIM JJOTTYCTHIL:
1. He Gomnee NBYX IpyObIX OLUIMOOK;
2. uny He O6oJiee 0THOM TpyOOi U OJTHON HErpyOOil OIIMOKHK M OJTHOTO HEJI0YETa;
3. unu He 6oJiee ABYX-TpeX HEerpyObIX OINOOK;
4. Wi OHOM HEeTPYyOOU OIMOKHU U TPEX HEJI0YETOB;
5. WM IPH OTCYTCTBUU OUIMOOK, HO MTPU HATWYHH YETHIPEX-TISITH HEI0UETOB.
OtmMmeTka "2" cTaBUTCS, €CJIM YYCHUK:



1. TOTyCTHI YMCITO OMUOOK M HEJOUYETOB MPEBOCXOASAIICE HOPMY, TPH KOTOPOI MOKET OBITh BHICTABIICHA OIleHKa "3";
2. WM €CTU MPABUIIHHO BBITIOJTHUI MEHEE MOJIOBUHBI PAOOTHI.
OueHka BbINOJHEHHS TECTOBBIX padoT M0 OMOJIOTUH:

OLIEHKA MUHUMYM MaKCUMYM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OuneHuBaHue NPOEKTHOH PA0OTHI N0 0MOJIOTHH

O01mue TPedOOBAHUSA K IIPOCKTHOW padoTe o OHO0JI0THH.

[IpeacraBisieMblil IPOEKT JOKEH UMETh TUTYJIbHBIHN JIUCT ¢ yKa3aHUEM: (paMUIMK, UMEHH, OTYECTBA UCIIOJIHUTENSA U PYKOBOAUTENA (€1) IPOEKTa, Ha3BaHHUE
IIPOEKTAa, Tojia HallMCaHUs paboThI, yKa3aHUEM IieJIel U 3a7a4 IPOEKTHOM paboTHlI.

COI[ep)KaHI/Ie HpOCKTHOfI pa6OTBI AOJIKHO BKJIIHOYATh TaKUEC pa3JCJIbl, KaK:

— BBEJICHHE, B KOTOPOM 00OOCHOBBIBACTCS aKTYaJIbHOCTh BRIOPAHHOM MJIM paccMaTPUBAEMOM MPOOJIEMBI;
— MECTO u BpeMSI BBIITOJTHCHUA pa6OTBI;
- KpaTKOG OIINCAaHHUuC I/ICHOJIL3yeMLIX METOOAUK C CChIJIKAMHU Ha UX aBTOPOB (GCHI/I TAaKOBBIC HGO6XOI[I/IMBI JUIA pa6OTBI HNJIN UCITOJIb30BAJINCH B Heﬁ),
— CHCTeMaTU3UpOBaHHbBIE, 00pabOTaHHBIC PE3yabTAThl UCCIIEIOBAHUN;
— BBIBOJIBI, C/ICTIAaHHBIC TIOCTIE 3aBEPILICHUSI PAa0OTHI HAJl TPOEKTOM;
— TPAKTUYECKOE UCIOJIH30BAHUE PE3YJIBTATOB IMPOCKTA;
— COIMaJIbHAsl 3HAYUMOCTh MPOEKTA;
— mnpuioxenue: pororpaduu, CXemMbl, YUePTEXKHU, repOapuu, TAOIUIBI CO CTATUCTUYECKUMH JTaHHBIMHU H T.JI.
Kputepun olileHKH IIPOEKTOB 10 OMOJIOTHH:

— YEeTKOCTb TIOCTABIICHHOH IIeIM U 3a71a4;

— TeMaTHYeCKasl aKTYaIbHOCTh U 00bEM UCTIOBL30BAHHOM JTUTEPATYPHI;

— 000CHOBaHHOCTH BBIOPAHHBIX METOJIUK IS IPOBEICHUS UCCIICIOBAHMIA,

— TIOJTHOTA PACKPBITHS BRIOPAHHOM TEMBI POEKTA;

— 00OCHOBAaHHOCTb BBIBOJIOB M UX COOTBETCTBUE IIOCTABJICHHBIM 3a/1a4aM;

— YpOBEHb MPEJICTABIICHHBIX JIaHHBIX, TOJTYYECHHBIX B X0JI¢ UCCIIEA0BaHUS BEHIOpaHHON IIPOoOeMbl (00beKTa), X 00padoTKa (Mpyu HEOOXOAUMOCTH);
— aHaJM3 TOJYYCHHBIX JaHHBIX;



— HaJIN4uc B pa60Te BbIBOZId WJIN IPAKTUYICCKUX peKOMCHﬂaHHﬁ;

— KauecTBO oopMiIeHHs pabOThI (Hamnure (POTOMATEPHAIOB, 3aPUCOBOK, CITUCKA UCTIOIB3YEMOM JINTEPATyPhl, TepOapPHBIX MATEPHAIIOB K ITPOSKTAM I10
OOTaHMKE U T.]I.).

KpuTepuy olleHKHM BBICTYILIEHHS JOKJIATYMKA 110 3aIIMTE MPOEKTA:

— 00OCHOBaHHOCTb CTPYKTYphI JOKIA/1a;

—  BBIWICHEHHE TJIaBHOTO;

— TIOJHOTA PACKPBITHS BHIOPAHHON TEMaTUKU UCCIIEIOBAHUS MPH 3aIUTE;

— HCTOJb30BaHUE HATJISIHO-UIUTFOCTPATUBHOTO MaTepHaa;

— KOMIIETEHTHOCTb, 3pyAUPOBAHHOCTD JOKJIAUHKa (BBICTYIAIOIIET0) U YMEHHUE ero ObICTPO OPUEHTHPOBATHCS B CBOEH paboTe Mpu OTBETaX Ha BOIPOCHI,
3aJlaBaeMble KOMHUCCHEH (WICHAMH KIOPH UM SKCTIEPTHOM KOMUCCHUEN);

— YPOBEHb MPEJCTABICHUS JO0KIaAa M0 MPOEKTY (YMEHHE MOJIb30BaThCS MPH U3T0KEHUH JOKIIaga U OTBETaX Ha BOMPOCH MaTepHUalaMu, MOTy4YeHHBIMH B

XoJ¢€ I/ICCJ'ICI[OBaHI/ISI), YCTKOCTh U ACHOCTH IPHW OTBETAX HAa BCC BO3HUKAIOIIHEC B XOAC AOKJIaJa BOIIPOCHI IO IMPOCKTY, UTO ABIACTCA HCOTHEMJIICMBIM
IOoKa3aTCJIEM CaMOCTOATCIIbHOCTH BBIIIOJITHCHUA pa6OTH 110 BbI6paHH01>i TEMC.

Jlutepatypa u cpeacTBa 0OyueHHs:

[Tporpamma: [Iporpamma mo Guosioruu st 001eo0pa3zoBaTenbHbIX KO (cOopHuKbuonorus. Paboune nporpammel. [IpenmerHas muHus
yaeOHUKOB «JInnus xku3am». 10—11 kmaccer: yue6. mocodue st 001meodpa3oBaTeNIbHBIX. OpraHu3anuii: 0a30Bbiid ypoBeHs / B. B. Tlaceunux, I'. T'.
IBenos, T. M. Edpumosa. — M. : [Ipocsemienue, 2017

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 xi.: yue6Huk i odeodpazoBarensHbiX yupesxxaenuit / A.A.Kamenckuii, B.B.ITaceunnk, A.M.PyOroB: -
M., IIpocsemenue. 2019 .
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npojenana OoJbIas paboTa Mo CHCTEMaTU3NPOBAHUIO Ta3€THBIX CTAaTel ¢ yUETOM IMIKOJIBHON yueOHOI mporpaMMel o npenmMety "buomorus".
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Kanenoapno - memamuueckoe naanuposanue «sHOJIOTuA. 10 KJIACCy
1 yac B HexeJ10, Bcero 35 4(0a30Bblii YpOBEeHb)
(YueOnuk: bronorusa. O6uiast 6uomnorus. 10-11 ki.: yueOHHK 11 0011€00pa3zoBaTenbHbIX yupexaenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py6uoB: -
M., Ilpocemienue. 2019»)

Ne Tema ypoxa/ Tun ypoka O0yu-cs1 ¢ Ilnannpyemsbie 06pa3oBaTeIbHbIE Pe3YIbTATDHI Jata
n/a OB3 (B coorBeTcTBUU ¢ PI'OC)
NPeAMETHBIC MeTanpeaMeTHbIC JJUIHOCTHBIC IJIAH q)aKT
YV
Beenenue (54.)
buonorus B cucreme Hayk HNmeth Omnpenensats MeCTo Bocnuranue y
Bsoonwiii IpeJICTaBICHHUE O OHMOJIOTHH B CUCTEME HAYK. y4aluxcsl 4YyBCTBa
Axmyanuzayus 3nanuii 6I/IOJ]O]“I/II/I, KaK HayKe O1ieHUBaTh BKJIA[I ropAoCTH 3a
1/1 0 YKMBOM MPHUPOJIE; O | PA3IMYHBIX YUCHBIX- POCCHICKYIO
npodeccusx, OHOIOrOB B pa3BUTHE HAYKH OMOJIOTUYECKYIO
CBSI3aHHBIX C 6ronoruu HayKy.
ouonoruei; oo .
o2 06 5 OBHCBOI Br11€ISTEOCHOBHEIE METOIBI TTo3HaBaTe LI
BEKT U3yHCHIA DHOTOTHH yp . OMOIOTHYECKUXICCIICIOBAHH | PHTEpEC K eCTECTBEHHBIM
OpraHu3aluH KUBOI
H. HayKaM
Beceoa c anemenmamu ob6vacHenus, OPUPOIBI. ykam.
cocmaenenue mabauyvl
Y 3HaHIe GHONOM - OOBACHATH 3HAUCHHE TToHIMAHIE MHO-
HMOJIOTHHN AJId IOHUMAaHUuA
0 roo0pasuisi ¥ €IMHCTBA
HCCKUX HayK 1 Hay4YHOU KapTHUHBI MHUpa "
00BEKTOB UX U3Y- JKMBOM TIPUPOIBI HA
yeHUs. 3SHaAHHuE CocrapicHHE Ha OCHOBE OCHOBaHUHU 3HAHUU O
IPU3HAKOB JKHBBIX paboTk! NPU3HAKAX KUBOTO.
3/3 | MeTonbl Hay4HOTO opraHmsMoB, ymenne | © Y4eOHUKOM U IPyrUMHU P
eaan3alnu
TO3HAHUS B OMOJIOTUH J1aBaTh UM MH(OPMALOHHBIMH 1t
XAPAKTEPHCTHKY HCTOYHHKAMU CXEMBI, 9TUYCCKUX YCTaHOBOK
«Mcnonb30Banne pasinaHbIX CKTOB KUBOM I IIpOBCACHHA MONOTHHCCKIM
5 HAy4YHOI'O MCCIECIOBAHNA U | OTKPBITUSAM,
METO0B 1TPH HEKUBOU MIPHUPOIBI.
HUX B3aMMOCBA3b. HCCIIENOBAHUAM U UX
HU3y4YeHUH OHOJIOTHYEeCKUX 3Hanue u
5 YMeHve onpeaesnsaTh Uelb pesyIIbTaTaM;
00BEKTOB § COOJIIOICHHE NIPABUI | ypoKa U CTABUTh 3a/1a4H,
Kombunuposannwiil.
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Bbuonoruueckue cucremMsl
1 UX CBOMCTBA
JlaGopaTopHasi padora 2

«MexaHUu3MblI caMoperyJjasauum,).
Kombunuposannswiil.

paboTHI B KaOMHETE
Oouonoruu

HEOOXOMMBIE IS €€
JOCTHUIKCHUA.

YMeHue BOCIpUHUMATD
nH(pOpMAIUIO Ha CITYX,
paboTtarth B cocTaBe

5/5 | O6odmawmuii ypok mo TBOPUYECKUX TPYIIIL.
Teme:«buosorus B cucreMe HaykK.
MeToabl HAYYHOT 0
MO3HAHUS B OHOJIOTHUH
(koHTpOABLHBII TecT 1)
Ypox 0bobwenus u cucmemamuzayuu
3HaHuu
MoJiexyasipablii ypoBeHb (13 4.)
MonekynspHblid YpOBEHbB: 3HaTh OCHOBHbIE OnpenensaTs Tpeamer, YMeTb 00BSICHATH
6/1 | oOras xapakTepUCTHUKA METO/bl U3YUEHUS 3372491 M METO/IbI HEO00XO0IUMOCTh
v KJIETKU; UMETh JCCIIeOBAHHS UToNoruy | SHAHHH O KICTOUHOM
'POK LfSy’{eHuil U nepeuUvdHoco 3aKpenienus HpeL[CTaBHeHI/Ie 0 KaK HaYKH TeOpI/II/I IS
JHanuu MOJIEKYJIIPHOM 06 ' HOHMMAHUS €IUHCTBA
Heopranwmueckue BemecTna: ypOBHE OpraHu3aIIH BACHSATH 3HAYCHUE T —
712 2();[2’ com KHBOT0.3HATh cocTap, | ATOTOTHHICCKUX (GYHKLIMOHUPOBAHUS
OMOUHUDOBAHHBIU.
POSARRGIU CTpoeHHUE U QYHKIIUU HCCHeHOB%HHH AT OpPTaHUYECKOTO MUDA.
OpraHWYECKHX pa3BUTHUSL OMOJIOTUH U o
8/3 | Jlunmael, UX CTpOEHUE ¥ (PYHKIIUH. BelecTs, BXojaumx B | APYTHX Oromormyecknx BIIANICHAC
HayK WMHTEJJIEKTYaTbHBIMU
COCTaB KUBOTO;
Kombunuposannviii OOBSCHATH 3HAUCHUE YMCHHAMMU:
y, 3HaTLOHpeﬂeH€HHe KﬂeTquoﬁjeopﬂﬂlﬂU{ HOKaSHBaTB,CTpOHTB
TJICBOIBI, X CTPOCHUE U
JICBO/IBL, NX CTPOCHUE OCHOBOIIOJIAT AFOIIIIX pasBUTHs OHOIOTHH paccyxaeHus,
KIIWH. o .
;?YH6 1t . IOHATHU: CpaBHI/IBaTb XUMHUYECKUHU AHAJIN3UPOBATD,
9/4 OMOURUPOGARTbIY aTOMBI M MOJIEKYJIBI, COCTAB KUBBIX JIENaTh BHIBOJIBL.
OpraHUYeCKHEe U
5 HE oprammecKie OpraHusMOB 1 TCJI CdopMHPOBaHHOCTE
CJIKH, COCTaB H CTpYKTYypa. sereeTRa HEKUBOU IIPUPOJIBL, O3HABATEILHBIX
10/5 | Kombunuposannwiii . 8b100poOUHas 11 > ZleNIaTh BHIBOJbI HA OCHOBE | HHTEpecoB H
nposepka mempaoeti KOBaJICHTHasA
cpaBHeHUsI. OODBICHSTD MOTHBOB,
11/6 | benku. ®yHKIKN OEIKOB CBSI3b,
POJIb HEOPTAHUYECKUX U HaNpaBICHHBIX Ha
MaKpO3JIEMEHTHI,

KomMO6unnpoBaHHbIH

OpTraHN4YC€CKUX

HU3Yy4YCHUC TCMBI.




12/7

JlabopaTopHas padora 3
«O0Hapy:xeHuHe

JInnuaos, yrieBoaos, 0eJ1KOB ¢
NMOMOIIbI0 Ka4eCTBEHHBIX
peakumiin»

YPOK -npaKkmuxKym

13/8

®depMeHTHI - brosiornyeckue
KaTaJIu3aTOPHI.
JlabGopaTtopnas padora 4
«Karanurnyeckast
AKTHUBHOCTH (pepMeHTOB (Ha
npumepe

aMuJIa3bl)»

Kombunuposannviii

14/9

O0o0mamuii ypoxk mno reme
«XHUMHYECKHH COCTAB KJIETKH»

(KOHTPOJILHBII TecT 2)
Ypox 0b6obwenus u cucmemamuzayuu
3HaHUtl

15/10

HYKJ'IeI/IHOBBIe KHUCJIOTHI.
JTHK u PHK

Kombunuposannoiii

16/11

AT® n apyrue HyKJI€OTHIBIL.

Butamunsl
Kombunuposannviii

MHUKPOAJIEMEHTHI,
OHOIOINMEpHI:

TOMOTIOJIUMEPHI U
TeTepOTIOINMEPHI.

OcobeHHOCTH
XUMHUUYECKOTO COCTABA
JKUBBIX OPT'aHU3MOB.

Heoprannueckue u
BemecTBa. Poiab BOJEL,
MUHEPAIBHBIX COJIEH
B OpraHu3Me.

OcobeHHOCTH
XUMHUUYECKOT0 COCTAaBA
JKUBBIX OPTaHU3MOB.

Opranunueckue
BelecTna. Poib
YTJIEBOJIOB, JIUTIHU]IOB,
O€IKOB, HYKJICHHOBBIX
kucior, ATO B
OpraHusmMe

Mexanusm JaeicTBUSI
KaTaJn3aTopoB B
XUMUYCCKHX
peakuusax. DHeprus
aKTUBAlHH.
Crtpoenue pepmenra:
AKTUBHBIN LICHTP,

BEILIECTB B KJIETKE
XapakTepru3oBaTh KIETKY

KaK CTPYKTYPHYIO €AUHUILY
JKUBOTO.

Pa3BuTHe no3naBaTeabHOrO
WHTEpeca K

W3Y4YEHHIO OUOJIOTUH U
MEXIPEIMETHBIX

3HAHW TIPU U3YyUCHHUH
Marepuaia o

XUMHUYECKHX CBS3SIX B
MOJIEKYJIax BEIIECTB,
HCKYCCTBEHHOM TMOJTyUYE€HUHU
OpPTaHNYECKHUX

BEIIIECTB U JIp.

Pemenne 0nonornueckux
3a1a4 B HeIIX
noaroToBsku Kk EI'D.

[IpoBoauTh GHONIOrNYECKHE
HCCIIEIOBaHUS U JIENATh
BBIBOJIbl HA OCHOBE
MOJIyYEHHBIX pE3yJIbTaTOB.

[IpUMeHAT, MOAETH U CXEMBI
U pemieHus y4eOHBIX ¢
[MO3HABATEIbHBIX 33/134;

Bunagers npuémamu

Bnagenune
COCTaBJIAIOIUMHU
yueOHO-
HUCCIIENOBATEILCKOU
JIESATCIbHOCTBIO.

VYMeTh OOBSICHATE U
MIPUMEHATH 3HAHUS B
MPaKTUYECKOMN
JIeSATCIIbHOCTH

YBaXuTeIbHO
OTHOCHTKCS K
YUUTETIO U
OJTHOKJIACCHHUKAM.

Haxonuts BeIxon us
CIIOPHBIX CUTYaIIUi.

Kputnunoe
OTHOIIICHHE K CBOUM
MOCTYIIKaM,
OCO3HaAHME
OTBETCTBECHHOCTH 3a
HX MOCJIECTBHUS.
TTonnmanue 3HaUCHUS
00yJYeHUS IS
MMOBCETHEBHOM JKU3HU.




17/12

Bupycel

Kombunuposannwiil.

cybcTpaTHas
Crenu(PUIHOCTS.
KodepmenTs!.
Otnnuns pepMeHTOB

CMBICJIOBOI'O UYTCHUA,
COCTAaBJIATH TE3UCHI U IIJIAHBI -
KOHCIICKTBI 110 pe3yJjibTaTaM
gTeHns; KI1acCu(UIUpPOBaTh

dopMupoBaHue
COOCTBEHHOM
MIO3ULIMHU T10
OTHOLIEHUIO K

OT XUMHYECKUX u BBIOMPATE KPUTEPHH UIA | Gyoornueckoil
KaTaJIn3aTopOB. KJIacCHUKAIIH, uHpOpMaImy,
benku-akTuBaTOpHI U [I0JIy4aeMoM
18/13 | OGobmawmMii ypoK mo reme Oekn- M3 PasHbIX
«MoJIeKy.IsIpHBIii yPOBEHb UHTHOUTOPBI HCTOYHHUKOB.
OPraHU3alMH )KUBOI MPUPOABD) PaspuThe
. 3HaTh O BUpycax Kak [M03HABATEJIBHOTO
(KOHTpOIBHBIH TecT 3)
HEKJIETOYHBIX opmax WHTEpeca pu
Ypox o0bobwenus u cucmemamuzayuu
3HaHUIL JKHA3HU. A3YYECHUHU
JOTIOJIHUTEIBHOTO
Marepuaia
ydeOHHKa
Knerounwblii ypoBenb (17 4.)

19/1 | KiieTouHbIi YpOBEHB: 00MIIast 3HaTh OCHOBHBIE OnpenensTs NpeaMer, YMeTb 00BICHSTD
xapakrepucTuka. Knerouynas METO/bI U3YUEHUS 3a/1a4M ¥ METOIbI HEO0OXOIUMOCTD
TCOpHUA KJIETKHU; OCHOBHBIE UCCJICTOBAHUS [IUTOJIOTHH 3HAHUN O KIIETOYHOU

TOJIOKEHUS KaK HayKH. TeOpun 11
J;aﬁopaTopHaﬂ padora 5 KIIETOUHOI TeOpHH; TMOHUMAaHHUS €IMHCTBA
€XHMKA MUKPOCKOIHPOBAHUSA CTPOCHHUS U
P P UMETD HPEACTABICHUC | OGpICHATH 3HAYEHHE P
«CpaBHeHHE CTPOEHHSI KJIETOK (G YHKIMOHUPOBAHUS
- 0 KJICTOYHOM YPOBHC HUTOJIOTUYECKUX
pacTeHui, ’)KWBOTHBIX . oro - OpPraHUYECKOro MHpA.
N raHU3alUuH )KUBOT
rpu0oB u 0akTepuii mojx p H HCCHeHOB%HHH A Obnazere
BUTHSI OMOJIOTUHU U
JIPYrux OHOTOTHYECKUX MHTEJIEKTYaJIbHBIMU
roTOBbIX MUKpOINpPenapaTax u ux OCHOBOIIOIATrAFOLINX
HayK YMEHUSIMH:
ONUCAHUE. OHSITHI:
: JI0OKa3bIBaTh, CTPOUTh
WUTOJIOTHUS, METO/IbI
) . LUTOJIOTHA, MCTOX OOBSICHSTH 3HAYEHHE paccyxaeHus,
Beoonviil. Axkmyanuzayus 3uanuil M3YYeHHS KICTKH N
> KJIETOYHOU TEOPUHU OIS AHAJIN3UPOBATh,
20/2 | CTtpoeHune KIETKH. YILTPalleHTPH(YTHpPO pa3BUTHS OUOJIOTUU AieJ1aTh BBIBOJBI.

Knerounas memOpana.
[utomnazma. KieTtounsrii

BaHHE, KJICTOYHAs
TEOPHSL.

XapakTepu3oBaTh KIETKY

CdopmupoBaHHOCTH
MO3HABATEJIbHBIX




uentp. Llutockener
JlaGopaTopnas padora 6
«Haoaoaenue

IJIA3MOJIU3a H 1eMJIa3MOoIn3a B
KJIETKAaX

KOKHUIIBI JIYKa».

beceoa

21/3

PuGocomsr. Anpo
OHIOIUIa3MaTHYECKAS CETh.

Kombunuposannwiil.

22/4

Baxyonu.Kommieke
Tonpmxu.JInzocoMel.
JlabopaTopHas padora 7
«IIpurorosenue,
paccMaTpUBaHUeE M ONUCAHUE
MHKPONPENnapaToB KJIETOK

pacTeHuin».
Kombunuposannwiil.

23/5

MuTtoxoHapHH.

ITnactuael. OpraHonibl IBUKEHUS.
KireTounble BKIIFOUEHUS.
JlabopaTopHas padora8
«Habaronenue

ABUKEHUS] IMTOIIA3MbI HA
npuMepe JUCTa

JJ10Aen».

Kombunuposannuwlii.

24/6

OCOoOeHHOCTH CTPOEHUS KIETOK
IIPOKAPUOTOB U

9yKapuOTOB.

JlabopaTopnas padora 9
«CpaBHeHue

CTPOCHUS KJIETOK PaCTeHUI,
JKHBOTHBIX,

3HaTh 0COOEHHOCTH
CTpOGHI/IH KJICTKHU
9YKapHOT U
POKApPHOT.

CTpoeHue KIETKH.
CxonacTBo
MPHUHIIUTIOB
MOCTPOCHHUS KIICTKH.
OCHOBHBIE YaCTH U
OpTaHOUIBI KIIETKH,

ux pyHKIIMN

Ornpenenenue
OCHOBOITOJIAraOIIHNX
MTOHSATHUH,
XapaKTEePU3YIOITUX
0COOCHHOCTH
CTPOEHUS OPTaHOUIOB
KJIETKH.

3HaTh 00 0OMeHe
BEIIECTB U
IpPEeBpaIICHUE
OHEPTUU KaK OCHOBE
KU3HEIEITENLHOCTH
KJIETKH.

HNmeTn
Ipe/ICTaBICHUE O
reHe, KOJI0HE,
aHTHUKOIOHE,
TPHILIETE, 3HATH
0COOEHHOCTHU
IIPOIIECCOB
TPAHCIISLNN U
TPAHCKPHITIIHH.

3HATH CIIOCOO0BI

KaK CTPYKTYPHYIO
€MHHUILY )KUBOTO.

BoiaensaTs cylecTBeHHbIE
MIPU3HAKU CTPOEHHUS
KJIETKH.

Pasznnuates Ha TabaUax u
TOTOBBIX
MUKpOIIpenapaTax
OCHOBHEIE YaCTH U
OpTaHOUIbI KIICTKH.

HaOxnronate W onmuchIBaTh
KJIETKU Ha TOTOBBIX
MUKpoOIpenapaTax

OOBACHATH OCOOCHHOCTHU
KJIETOYHOI'O CTPOEHUS
OpraHu3MoB. BBISABISTH
B3aUMOCBSI3U MEXKIY
CTpOCHHEM U (DYHKIUAMHU
KJIETOK.

[TpoBoANTH OMOTOTHYECKHE
HCCICI0BAHUS U AeaTh
BBIBOJIBI HA OCHOBE
MOJIYYEHHBIX PE3YJIbTATOB.

CpaBHUBATb CTPOEHHE
9YKApUOTHYECKUX U
MIPOKAPUOTUYECKUX KIIETOK
Ha OCHOBE aHau3a
MOJIYYEHHBIX JaHHbIX

HWHTEPECOB U
MOTHBOB,
HaIpaBJIEHHBIX Ha
Hsyqune TCMBI.
Bnagenune
COCTaBJIAOIIUMHU
yuebHo-
HUCCIIENOBATEILCKON
JIeSATCIIBHOCTEIO.

YMeTb 00OBSICHATE U
MIPUMEHATH 3HAHUS B
MPAKTUYECKOMN
JIeSATCIIbHOCTH

YBaXuTeIbHO
OTHOCHTKCS K
YUUTETIO U
OJTHOKJIACCHHUKAM.

Haxonuts BeIXOI U3
CIIOPHBIX CUTYalLlUN.

[IponyxtuBHOE
oO1ieHune u
B3aUMO/ICVCTBHE

B ITpoliecce
COBMECTHOH y4eOHOU
JEATEITbHOCTH C
YYETOM MO3UIUA
APYrux
Y4aCTHUKOB
JeATEeNIbHOCTH MpU
00CyXIeHUN
BIIUSIHUSA
HapKOTE€HHBIX
BEILECTB Ha
MIPOLIECCHI B KIIETKE.




rpudoB u 0aKTepuii».

Kombunuposannviii

25/7

O0o0maronuii ypok no reme
«OCo0eHHOCTH CTPOCHHS KJIETOK
JKUBBIX OPraHU3MOBY

(KOHTPOJIBbHBII TeCT 4)
Ypox 06obwenus u cucmemamuzayuu
3HaHUtl

26/8

OOMeH BelecTB U MpeBpaliecHue
3H€pFI/II/I B KJICTKC.

Ypox uzyuenus u nepsuunoeo saxpennenus
SHAHUL.

27/9

DHepreTHyecKrii 0OMEH B KIIETKE.
Kombunuposannulil.

28/10

Tumb! KIETOYHOTO TTUTAHHS.

@DOTOCHHTE3 U XEMOCHHTES.
Kombunuposannwiil.

29/11

ITnactuueckuit 0OMeH: OMOCUHTES

0enKoB
Kombunuposannwiil.

30/12

Peryinsanus tpanckpunuuu u
TPpaHCJIISIOWHA B KIICTKE

U OpraHusMe.
Kombunupoeannwiii.

IMUTaHUA OPraHUu3MoOB.

Nmets
NpEICTaBICHHUE O
¢dazax MuTO3a,
npoiiecce
peIyIUIMKAIINY,
KU3HCHHOM IIHUKJIC
KIIETKHU, HHTEepdaze

3HaTh IPOLIECCHI
KHU3HEACATCIBHOCTHU
KJIETKU.

Ornpenenenue
OCHOBOITOJIAraIOIIHIX
MMOHSTHH:

0OMEH BEIECTB,
SHEPreTUYECKUI
obMeH,
IJIACTHYECKUH OOMEH,
Metabommu3M. I mrkon
u3. Kietounoe
npixanue. Lk
KpeOca.
JlpIxaTepbHas elb.
OKHCIUTEIIEHOS
dbochoprupoBaHHe.

HNmets
MpeCTaBICHUE O
TUMaX KJIETOYHOTO
NUTaHUS:(POTOCUHTES
1 XEMOCHHTE3

3HaTh, KaK
MPOUCXOAST

BI)I)I@J'IS[TI) CYIICCTBCHHBLIC
MIPU3HAKH MIPOIIECCOB
oOMeHa BEIECTB.
OOBACHATH KOCMHUYECKYIO
poiib GOoTOCUHTE3A B
ounochepe

BBII[CHHTB CYIJ_ICCTBGHHBIG
MPHU3HAKH IpoIiecca
onocuHTe3a OEJIKOB U €T0
MEXaHNU3M

BBII[CJ'IHTL CYHICCTBCHHbBIC
IIPpU3HAKH IIPOLECCOB

KHU3HECSATEIIbHOCTH
KIIETKH.

OOBSACHATHP  MEXaHU3MEI
peryiasiiiui  TpOLECCOB

KHU3HECATEIBHOCTH B
kietke. Onpenenars MUTo3
KaK OCHOBY 0€cI10JI0ro
Pa3MHOXXEHHS U pocTa

[TocTpoenne MeHTaIbHOM
KapThl MOHSITUH
OTPa)KaroIIEH CYIIIHOCTh
I0JIOBOTO

Pa3MHOXEHHS OPTaHU3MOB.

[IponykTuBHOE OOIIICHUE U
B3aUMO/ICIICTBUE
B MPOLIECCE COBMECTHOM

Hcnonp3oBanue
cpeacts UKT B
pelIeHuun
KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX
3ajaad.

OBnajeHrue METOAAMU
HAy4YHOTO IMO3HAHUS,
HCTIOJIb3YEMBIMHU TIPH
OMOJIOTHYECKUX
HCCIICIOBAHUAX B
nporecce
BBITTOJTHCHHS
71a00paTOPHBIX

pabor.




31/13

Jenenue kimetku. MuTos.
Kombunuposannulil.

32/14

Jlenenue kieTku. Meio3s.
IlomoBeie KIIETKH

IIpakTnyeckas padora«Pemenne
3JIeMEHTaPHBIX 32124 110

MOJICKYJISIPHOM OMOJIOTHH.
Kombunuposannuwiil.

33/15

O6o0maromuii ypok no reme
«KJy1eTouHblil ypoBeHb
OPraHU3aLMH )KUBOI MPUPOABD)
(KOHTPOJILHBIN TeCT 5)

Ypox 0bobwenus u cucmemamuzayuu
3HaHUU

34/16

Oo6o06maromuit ypox
KOH(epeHIHs 0 UToram
y4eOHO-UCCIIeIOBATENIbCKON
Y TIPOCKTHOM JESITETHHOCTH

Ypox 0bobwenus u cucmemamuzayuu

35/17

Opranu3anus MoAroTOBKH

kK EI'D

Ypox 0b60bwenus u cucmemamuzayuu
3HAHUU

OCHOBHEIE DTaIbl
OnocuHTe3a OelKa.
XpaHeHue, mepeaayda
51

peanu3arus
HacJIeACTBEHHOU
uHpOpMaLUU B
KJIeTKe. YMETh
MI0JIb30BaThCS
TeHETHYECKUM
KOJIOM.

Pemrats
OHMOJIOTHYECKHE
3aJ1a4M, CBI3aHHEIE

C ompeielIeHuEM
MOCJIENOBATENHLHOCTH

HYKJICMHOBBIX KHUCJIOT

Y YCTaHOBJICHUEM
COOTBETCTBUM MEXAY
HEU U
IIOCJIEI0BATEIbHOCTh
10 aMUHOKHCIIOT B
HENTUE.

3a/1a4M 110
MOJIEKYJIIPHOM
6uosiorun

yueOHO

JIESITEIIBHOCTU C YUYETOM
MO3ULUH IPYTUX
Y4aCTHUKOB €SI TEIbHOCTH
pu 00CYXIeHUU
BOIIPOCOB MEMOTHYECKOTO
JIEJIEHNS KIIETKU.

OBnazieHue MeToaMu
Hay4YHOTO MO3HAHUS B
MpoIIeCCE CPAaBHUBAHUS
MIPOLIECCOB MUTO3a U
M€#103a, MPOLECCOB
00pa3oBaHUs MYKCKUX U
YKEHCKHX TOJIOBBIX KJIETOK Y
YeJloBeKa.

JleMOHCTpaIusi HAaBbIKOB
MO3HABaTEIbHON
pedrexcun




