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Pabouas mporpamma coctaBneHa Ha ocHoBe denepanpHOro ['ocynapcTBeHHOTO

CTaHJapTa, MPOrpaMMBbl 110 OMOJIOTHH Ui 00111e00pa30BaTeNbHBIX KO (cOOpHUK bronorus.
Paboune nporpammel. [Ipenmernas nuuus yaeOHUKoB «JIuHus sxuznu». 10—11 kmaccesr: yueo.
nocobue 1t o01eoOpa3oBaTeIbHbIX. OpraHu3aluii: 6a3oBeiid ypoBeHb / B. B. Ilaceunuxk, I'. I
[BenoB, T. M. EpumoBa. — M. : [Ipocsemienue, 2017), IOTHOCTBIO OTpaXKaroie coaepKaHme
[TpumepHOIi IporpaMMel, ¢ JOMOJIHEHUSAMH, HE MPEBBIIAIONIIMEI TPEOOBaHUS K YPOBHIO
MOJATOTOBKH 00YYaIOIINXCSI.
HopmaTuBHO-TIpaBOBbIE TOKYMEHTbI, HA OCHOBAHUHU KOTOPbIX pa3padoTrana padouas
nporpamMma:
o ®denepanbHbIN TOCYIAPCTBEHHBIA 00pPa30BaTENbHBIN CTAHAAPT CPEAHETO OOILEro
oOpa3zoBanus (yTB. IprKazoM MunucrepcTsa oopasoBanus u Hayku PO ot 17 mast 2012 .
N 413). [TognyskT 6 u3menen ¢ 7 aprycra 2017 r. - [Ipuka3 Munobpuayku Poccun ot 29
utons 2017 . N 613
o ®Depnepanbubiil 3ak0H PO ot 29.12.2012 Ne 273-D3 "O6 obpazoBanuu B Poccuiickoit
®denepauun», cT. 2, 1. 9;
o DepnepanbHBIN TOCYIAPCTBEHHBIN 00pPa30BaTENbHBINA CTAHAAPT;
e nucbMo MunuctepcTBa 00pazoBanus U Hayku P® ot 19 anpens 2011 r. Ne 03-255 «O
BBEJICHUH (eIepaIbHOTO TOCYJapCTBEHHOTO 00Pa30BaTeNbHOTO CTaHAapTa OOIIETOo
00pa3zoBaHus»;
e (enepanbHbIil IepedeHb yueOHNKOB, pEKOMEHI0BaHHBIX MUHICTEPCTBOM 00pa30BaHuUs
1 Hayku P® K ucmonap30BaHMIO B 00pa30BaTEIIbHOM IIPOIIecce B 00IIe00pa30BaTENbHbIX
yupexaenusx, Ha 2019-2020 rr., np. Munuctepcrsa oOpa3zoBanus u Hayku PO Ne 345 ot
28.12.2018
e mnpuka3 Munucrepctsa oOpa3zoBanus u Hayku PO Ne 1577 ot 31.12.2015 . «O
BHeceHUH u3meHeHnit B ®I'OC OO0, yTBepxAEHHBIN MTpHKa3oM MuUHHCTEpPCTBA
oOpa3zoBanus 1 Hayku PO ot 17.12.2010 r. Ne 1897»;
e OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMoOi cpeaHero (MOJTHOro) oOIIero oOpa3oBaHUSs
MBOY COIII Ne 68;
e yueOHbM maHoM MBOY COILINe 68;
Ha OCHOBE:!
. [Tporpamma: IIporpamma o Ouosioruu A 0011€00pa30BaTEIbHBIX KO

(coopuuk buonorus. Paboune nporpammel. [IpenmerHas nunus yueOHUKOB «JInHUSA
xu3H». 10—11 xmaceel: yued. mocobue 11 0011eo0pa3oBaTeNbHbIX. OpraHU3aIUiA:
6a3oBbIil ypoBeHs / B. B. Ilaceunux, I'. I'. [lIBernos, T. M. EpumoBa. — M. :
ITpocsemenue, 2017

. VYyeOnuk: buonorus. O6mas ouonorus. 10-11 ki.: yueOHUK 1u1st
obmeoOpazoBarenbHbIX yupexaenuid / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py61oB: -
M., IIpocsemenue. 2019 .


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

[TOACHUTEJIbHAA 3AITMCKA

[Ipennaraemast pabouasi mporpaMmMa peaau3yeTcs Ipu UCIOIb30BaHUH y4eOHUKOB «buonorus.
10 xnace» u «buonorus. 11 kmacey» mon penakuueii mpodeccopa B. B. [Naceunnka. [Iporpamma
COCTaBJICHAa B COOTBETCTBHMHU C TPEOOBAHUSMU K pe3yabTaTaM CpeHEro ooiiero oopasoBaHus,
yTBepk1eHHbIMU DeiepanbHbIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEHETO
o01rero oOpa3oBaHUsI.

[Iporpamma pa3paborana ¢ yu€ToM akTyaJabHBIX 3a/1a4 00y4eHUs, BOCIIUTAHUS U PA3BUTHS
oOyuaromuxcs. [IporpaMma yuuThIBaeT yclioBUs, HEOOXOAUMBIE JIsl PA3BUTHS JTMYHOCTHBIX U
MO3HABATEIIBHBIX KAYECTB 00yYaIOITUXCS.

[IporpaMma BKJItOUAET 0053aTENbHYIO YacTh yueOHOT0 Kypca, H3lI0KeHHY0 B «[IpumepHoit
OCHOBHOH 00pa3oBaTeIbHOM MporpaMmme 1o OHOJIOTHH Ha YPOBHE CPEIHET0 00IIero
oOpa3oBaHusa» U paccuntana Ha 70 yacoB. B mporpamme conep:xurcs IpUMEpHBIii IepeueHb
71a00PaTOPHBIX U MIPAKTHYECKUX padOT, HE BCE M3 KOTOPBIX 00SI3aTEIIBHBI JIJISI BBITOJIHCHUS.
Yuutenb MOXKET BBIOPATh U3 HUX T€, VIS IPOBEJICHUSI KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBUS
B IIIKOJIE.

OcBoeHue MporpaMMBbl O OMOJIOTHH 00eCTIeYMBAET OBJIaIeHHe OCHOBaMHU y4eOHO-
MCCJIEI0BATENbCKOM IEATeNIbHOCTH, HAYYHBIMU METOJIaMH PEIICHUS PA3JIMYHBIX TEOPETUUECKUX
U TIPAKTUYECKUX 3a/1a4.

N3yuenue 6uosornu Ha 6a30BOM YpPOBHE OPHUEHTUPOBAHO Ha

obecrnieueHue 00111e00pa30BaTEIbHON U O0IIEKYIbTYPHON MOJTOTOBKU BBIITYCKHUKOB.

Ha 6a30BoM ypoBHE m3yueHue npeamera «buosiorus», B 4acTu (GOPMUPOBAHUS Y 00 yJaIOITHXCS
HAyYHOTO MUPOBO33PEHHUSI, OCBOCHHUS OOLIEHAYYHBIX METOI0B, OCBOCHHUS IIPAKTUIECKOTO
MIPUMEHEHHUS HayYHBIX 3HaHWM, OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C MPEAMETaMH 00IacTei
€CTECTBEHHBIX,

MaTeMaTUYECKNX U TYMaHUTAPHBIX HAYK.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ectecTBeHHO-HayYHOTr0 00pa3oBaHMsl OMOJIOTHs KaK yueOHbIH npeMeT 3aHUMaeT
BaXHOE MECTO B (HOPMHUPOBAHHUH: HAYYHOI KapTUHBI MUPA; PYHKIMOHAIBHON rpaMOTHOCTH,
HE00XO0IMMOM 15 IOBCEIHEBHON KM3HU; HABBIKOB 3/I0POBOT0 M 0€30MaCHOTO AJIS YeIOBeKa U
OKpYKaroIlen cpesibl 00pa3a )KU3HH; SKOJOTHYECKOTO CO3HAHUS; [IEHHOCTHOIO OTHOILIEHMSI K
YKUBOM NMPUPOJE U YEIOBEKY; COOCTBEHHOM MO3UIMHU MO OTHOIICHUIO K OMOJIOTHYECKON
UH(pOpMaLIKH, TOTYy4aeMON U3 Pa3HbIX UCTOYHUKOB. 3ydueHne OMOJIOriH CO3AaeT YCIOBUS
JUTst GOPMUPOBAHUS Y 00YHAIOIINUXCS MHTEIUIEKTYalbHBIX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX U
UH(POPMALIMOHHBIX KOMITETEHIINH.

N3yuenne kypca «buosiorus» B crapuiei mKoJIe HalpaBJIE€HHO Ha
pellIeHne CIeNYIOIINX 3aAa4:
1) bopMupoBaHue cUCTEMBI OMOIOTMYECKUX 3HaHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYyYHOM
KapTUHBI MUDA;
2) pa3BUTHE JIMYHOCTU O0YYAIOIINXCS, UX UHTEIJIEKTYyaIbHOE U
HpPaBCTBEHHOE COBEPILIEHCTBOBaHHE, ()OPMUPOBAHNE Y HUX TYMAHUCTHUECKUX OTHOILICHUN U
HKOJIOTMUYECKH 1[€IeCO00Pa3HOro MOBEACHUS B ObITY U TPYJOBOMH AESITENbHOCTH;
3) BBIpaOOTKY MOHMMAaHUS OOIECTBEHHOM MOTPEOHOCTH B pa3BUTHH OMOJIOTHH, a
Takke (OpMUPOBAHNE OTHOIICHUS K OMOJIOTUU KaK BO3MOXKHOU o0Onactu Oyymiein
IIPAKTUYECKOHN AEATEIbHOCTH.

Iean 6uonornyeckoro 06pa3oBaHus B CTAPIICH MKoje GOPMYITUPYIOTCS Ha HECKOIbKUX
YPOBHSIX: TJI00aJIbHOM, METAIIPEAMETHOM, JINYHOCTHOM U IPEIMETHOM, Ha YPOBHE TpeOOBaHUMN K
pe3yibTaTaM OCBOEHUS COAEP)KaHUS IPEMETHBIX POrpaMM.



I'moGanbHbIe 11T OMOJIOTHYECKOro 00pa30BaHus SABIAIOTCS OOIIMMU JUIsI OCHOBHOM U
CTapuIeH MIKOJIbI ¥ OMPENEsIOTCS COUUaIbHBIMU TPEOOBAHUSIMU, B TOM YHCIIE H3MEHEHUEM
COILIMATILHOM CUTYaIlMU PA3BUTHUS — POCTOM HMH(DOPMAIIMOHHBIX MEPETPY30K, H3MECHECHHEM
XapakTepa ¥ Crioco00B OOIICHHUS U COITUATbHBIX B3aUMOJICUCTBUHN (00BEMBI U CITOCOOBI
NoJTydeHus: THPOPMAITUHU TOPOKIAIOT PSIT OCOOCHHOCTEH pPa3BUTHS COBPEMEHHBIX MTOJIPOCTKOB).
Haubonee npoayKTUBHBIMU 7Sl peLICHU 3a1a4 Pa3BUTHS MOAPOCTKA
SIBJISIFOTCSL COLIMOMOPAJIbHASI M UHTEIJIEKTYyaJIbHasi B3POCIOCTb.

[Tomumo 3TOrO, TI00ANBHBIE ENH (HOPMYIUPYIOTCS C YUETOM
paccMOTpeHHsI OMOJIOTHYECKOTO 00Pa30BaHMs KaK KOMIIOHEHTA CHCTEMBI 00pa30BaHHUS B
L[EJIOM, TO3TOMY OHHM SBJIAIOTCSI HanboJiee OOIKUMHU U COLMATbHO 3HAYUMBIMHU.

C yué€ToM BBIIIICHA3BAaHHBIX TOXO0B INI00ATBLHBIMU HEISIMA OUOJIOTHIECKOTO
00pa3oBaHUs SBISIOTCS:

— conuaau3anus o0yJamuxcs Kak BXOKICHHE B MUP KYJIbTYPhI U COITUATBHBIX OTHOIICHUH,
oOecrneunBaroliee BKIIOUEHUE YUAIIUXCS B TY WM UHYIO TPYIITY JINOO OOIIHOCTh — HOCHUTENS
€€ HOpM, IEHHOCTEM, OpUEHTAMI, OCBAUBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM JKUBOM
IPUPOJIBI;

— NpUOOIIEeHHe K TT03HABATEIbHOM KYJIBTYPE KaK CHCTEME MO3HABATEIbHBIX (HAYUHBIX)
[IEHHOCTEHN, HAKOTLJICHHBIX 00IIECTBOM B cpepe OHOIOrHIecKOi HayKu.

[Tomumo 3TOTO, OHOTOTHYECKOE 00pa30BaHME HA CTAPIIECH CTYIEHU MPU3BAHO 00ECIICUNTh:

— OPHEHTAIUIO B CHCTEME dTUYECKUX HOPM U IEHHOCTEH OTHOCUTENFHO METOIOB, PE3YIbTaTOB
U JIOCTH>KEHUH COBPEMEHHOM OMOJIOrMYECKO HayKu;

— pa3BUTHE [TO3HABATEIIbHBIX KAUECTB JINYHOCTHU, B TOM YHCIIE TO3HABATEIBHBIX HHTEPECOB K
M3YYEHUIO 00X OMOJIOTMYECKUX 3aKOHOMEPHOCTEH U CaMOMY MPOIECCY HAyYHOTO TTO3HAHMUS;
— OBJIajleHHe Y4eOHO-TT03HABATEIHbHBIMU U [ICHHOCTHO-CMBICJIOBBIMU KOMITETEHTHOCTSAMU JJIs1
(bopMUPOBaHHUS MTO3HABATEIIFHON M HPABCTBEHHOM KYJIBTYPhI, HAYYHOTO MHUPOBO33pPEHHUS, a
TaK)Ke METOJ0JIOTUEN OMOIIOTMYECKOTO HKCIIEPUMEHTA U dJIEMEHTAPHBIMH METO/IaMU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

— (hopMuUpoOBaHHUE YKOJIOTUUECKOTO CO3HAHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJIE U
YeJI0BEKY.

KonnuecTBo yacoB, 0TBOUMOE Ha U3y4eHHE OMOIOTHH B CTapIlei MIKOJE, 3aBUCUT OT
y4eOHOTO IJIaHa YTBEPKIEHHOTO 00pa3oBaTebHON opranu3anueil. Jlanaas padodast mporpaMma
paccuuTaHa Ha poBeJeHUe | yaca KIACCHBIX 3aHATUN B HEIETIO IPU U3yYEHUH MPEMETa B
teuenue AByx jeT (10 u 11 knaccer). O6miee uncno ydeOHbIX 4acoB 3a 2 Toj1a 00ydeHus
cocrapnsieT 70 4, u3 Hux 35 u (1 u B Hepento) B 10 kiacce, 35 1 (1 4 B Henmeno) B 11 kiacce.

Kypcy Ouonoruu Ha cTyneHu cpeHero ooiero oopa3oBaHus MPEAIIECTBYET Kypc OHOJIOTHH,
BKITIOUAIOIIUH 2JIEMEHTapHBIE CBEJCHHS 00 OCHOBHBIX OHOJIOrH4ecknx o0bekTax. ComepxaHue
Kypca OMOJIOTHH B OCHOBHOM IIKOJIE, CITYKUT OCHOBOM JJIsl U3y4eHUsI OOUTNX OMOJOTHYECKUX
3aKOHOMEPHOCTEH, TEOPHiA, 3aKOHOB, TUIIOTE3 B CTAPIIEH IIKOJIE, TJe 0c000€e 3HAUCHHE
npuoOpeTaroT
MHPOBO33PEHUYECKHE, TEOPETUUECKUE TTOHSTHS.

Takum 06pa3om, coaepkaHue Kypca OMOJIOTHH B CTapIei IIKosie, 00Jiee TOJTHO PacKPhIBAET
o011re OMOIOTUYECKHE 3aKOHOMEPHOCTH, TIPOSBIISIONINECS Ha PA3HBIX YPOBHSIX OpraHU3alluu
KUBOU MPUPOIBI.

PE3VJIbTATBI OCBOEHUA KYPCA BHUOJIOT' A

JlesTenbHOCTh 00Pa30BaTEHLHOTO YUPEKICHUS 00IIero oOpa3oBaHus B 00y4eHUN OMOJIOTUH
B CpeHeH (TIOJIHOM) IIKOJIe T0JDKHA OBITh HAIlpaBlieHa Ha JOCTI)KEHHE 00yUJaroUMUCs
CIICYIONINX THYHOCTHBIX Pe3yJIbTATOB:
1) peasin3anuy 3THYECKUX YCTAHOBOK MO OTHOILIEHHUIO K OMOJIOTHUECKUM OTKPBITHSIM,
UCCIIEJOBAaHHUSAM M UX PE3yJbTaTaMm;



2) mpu3HaHUS BBICOKOH LIEGHHOCTH JKU3HHU BO BCEX €€ MPOSBICHUSAX, 30POBbS CBOETO U APYTHX
JIO/IEeH, pean3alul yCTaHOBOK 3JI0pOBOI0 00pa3a jK13HU;

3) cpopMupOBaHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAIPABJICHHBIX HA ITOJIyY€HHE HOBOTO
3HaHUs B 00JacTH OMOJIOTUH B CBA3M ¢ OynylIel npoeccnoHaabHOM 1eATeIbHOCTBIO MU
OBITOBBIMU ITPOOJIEMAaMU, CBSI3aHHBIMH C COXPAaHEHUEM COOCTBEHHOTI'O 3/J0POBbS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

MeTanpeaMeTHBIMH Pe3yJibTATAMH OCBOSHHS BBIITYCKHUKAMH CTapIIei MIKOJIbI 6a30BOr0O
Kypca OMOJIOTHH ABJISIOTCS:

1) oBnasieHNe COCTABISIOIMMH HCCIIEOBATEIBCKOM U TPOSKTHOM AEATEIbHOCTH, BKITIOYAs
YMEHUS BUETh NPOOIEMY, CTABUTh BOIPOCHI, BbIIBUTaTh I'MIIOTE3bI, 1aBaTh ONpPEACICHUS
MOHATHUAM, KlIacCU(PUIIUPOBaTh, HAOIIOAATh, IPOBOJUTH SKCIICPUMEHTHI, AeTaTh BEIBOBI U
3aKJIIOYEHUs, CTPYKTYpUPOBaTh MaTepua, OObsICHATh, 1I0Ka3bIBATh, 3AILUIIATh CBOU HJIEH;

2) ymenust paboTath C pa3HbIMH HCTOYHUKAMH OHOJIOTUYECKON HH(DOPMAITUH: HAXOIUTh
OuosornyecKkyro HH(GpOPMAIUIO B pa3IMUHbIX HCTOYHUKAX (TEKCTE yueOHUKA, HaAyYyHO-
HOMYJISIPHOM JTUTEparype, OMOJIOTHYECKUX CIOBAPSX M CIIPABOYHUKAX ), aHATTM3UPOBATH U
OLIEHUBATh HH(pOPMAIHIO, IPe0OPa30BbIBATH HUH(OPMALIMIO U3 OJHON (POPMBI B IPYTYIO;

3) cnocoOHOCTH BBIOMPATH LIEJIEBBIE U CMBICIIOBbIE YCTAHOBKH B CBOMX JAEUCTBUSIX U IMOCTYIIKaX
10 OTHOILEHUIO K KUBOW IPUPOJE, CBOEMY 3[J0OPOBBIO U 3I0POBbIO OKPYKAIOIIUX;

4) yMeHus aJIeKBaTHO UCIIOJIb30BaTh PEUEBbIC CPECTBA ISl AUCKYCCHH M apTYMEHTAIUU CBOCH
NO3MILIMHU, CPABHUBATh Pa3HbIe TOUKHU 3PEHUS, apIYMEHTHPOBATh CBOIO TOUKY 3PEHHUsI, OTCTAUBATh
CBOIO MTO3UIIHIO.

IIpeaMeTHBIMH pe3yJbTaTAMM OCBOCHHUS BBIITYCKHUKaMU CTapIlei IIKOJIbI Kypca

Ouosnoruu 6a30BOr0 YPOBHS SIBIISIOTCSA:

B nosnasamenvnoii (unmennexkmyanvnoit) cgepe:

1) xapakTeprcTuKa cofepKaHusi OMOIIOTUIECKUX TEOPHH (KIETOUHAs, IBOITIOIMOHHAS TEOPHS
Hapsuna); yuenus Bepnaackoro o 6uocgepe; 3akoHOB MeHems1, 3aKOHOMEpHOCTEN
M3MEHYMBOCTH; BKJIA/1a BBIIAOIINXCS YUEHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH;

2) BbIJENIEHHE CYLIECTBEHHBIX MPU3HAKOB OMOJIOIMYECKHX OOBEKTOB (KJIETOK: PACTUTENIbHBIX U
KUBOTHBIX, JOSZICPHBIX U SAEPHBIX, TIOJOBBIX M COMaTHIECKUX; OPTaHU3MOB: OJTHOKJIETOUYHBIX U
MHOT'OKJIETOYHBIX; BU/I0B, SKOCHCTEM, OHocdephl) U porieccoB (0OMEH BELIECTB, pa3MHOKEHHE,
JieNIeHHUe KIIETKH, OTLIOJOTBOPEHHE, IEHCTBHE NCKYCCTBEHHOTO U €CTECTBEHHOTO OTOOPOB,
¢dbopmHpoBaHUE MPUCTIOCOOIEHHOCTH, 00pa30BaHKe BUA0B, KPYTOBOPOT BEILECTB U
IPEBpaICHHS

SHEPruM B IKOCHUCTEMAaX U buocdepe);

3) oOBsicHeHHe posu OKOoJIOTUU B (HOPMHUPOBAHUM HAyYHOTO MUPOBO33PEHMSI; BKIIaJa
O6uosornyeckux Teopuil B GopMupoBaHre COBPEMEHHOM €CTECTBEHHO- HAyYHON KapTUHBI MHPA;
OTPHIIATEIIEHOTO BIUSHHS AJKOTOJIsI, HHKOTHHA, HAPKOTUYECKHUX BEIIECTB HA PAa3BUTHE
4eJI0BEKa; BIMSHUS MYTareHOB Ha OPraHMU3M YeJIOBEKa, IKOJIOTHUECKUX (PaKTOPOB Ha
OpTaHU3MBbI; IPHYNH IBOJIOIHN, H3MEHIEMOCTH BUJIOB, HAPYIICHUH Pa3BUTHSI

OpraHU3MOB, HACJIEICTBEHHBIX 3a00JI€BaHUI, MyTalllil, yCTOWYMBOCTH U CMEHBI SKOCUCTEM;

4) nmpuBeJICHNE T0KA3aTELCTB (apryMEHTAIHS) €IMHCTBA KHUBOW M HEXXMBOI PUPOJIBI, POJCTBA
KHUBBIX OPraHU3MOB; B3aUMOCBSI3€H OPraHU3MOB U OKPY’KaIOIIeH cpesibl; HE0OX0IMMOCTH
COXpaHEeHUsI MHOT000pa3us BUOB;

5) yMeHHe noab30BaThCsl OMOIOTHYECKO TEPMUHOIOTHEH U CUMBOJIMKOM;

6) pelreHue AIeMEHTAPHBIX OMOJIOTHUYECKUX 3a71a4; COCTABIICHHUE AJIEMEHTAPHBIX CXEM
CKPELIMBAHMS U CXEM IEPEHOCA BEIIECTB M SHEPTHH B d9KOCHCcTeMax (L€ MUTaHHS);

7) onmcanue ocoOelt BUI0B 110 MOP(HOIIOTHIECKOMY KPUTEPHIO;

8) BBIBIIEHUE U3MEHYMBOCTH, TPUCIIOCOOICHUN OPTaHU3MOB K cpeJie OOUTaHMUs, HCTOUHHKOB
MYTareHoOB B OKPY>Karollel cpesie (KOCBEHHO), aHTPOIOI'€HHBIX U3MEHEHUI B 9KOCHCTEMAX
CBOEH MECTHOCTH; U3MEHEHUH B HKOCUCTEMAaX HAa OMOJIOTHYECKUX MOJIEIISX;

9) cpaBHEHHE OMOJIOTHYECKUX 00HEKTOB (XMMHUYECKUN COCTAB TEJI )KUBOW U HEKUBOU TTPUPO/IBI,
3apOJIBIII YeNIOBEKa U APYTHX MIIEKOMHUTAIOUINX, PHUPOTHBIC SKOCUCTEMBI H arPOIKOCHCTEMBI



CBOEH MECTHOCTH), IIPOIIECCOB (€CTECTBEHHBIN M HCKYCCTBEHHBIH OTOOPHI, IOJIOBOE U

Oecronoe pa3sMHOXKEHUS) U (POPMYITHPOBKA BHIBOJIOB HA OCHOBE CPABHEHHUS.

B yennocmmuo-opuenmayuonnoi cgepe:

1) aHanM3 U OIEHKA Pa3IMYHBIX TUIIOTE3 CYIIHOCTH KU3HU, POUCXOXKICHUE YETTOBEKa U
BO3HMUKHOBEHUE KU3HU, TTTOOATBHBIX KOJOTHYECKUX MPoOIeM U MyTei UX perieHus,
MOCIEACTBHI COOCTBEHHOI J1eATENHHOCTH B OKpYsKarollel cpelie; bnoaorunueckoi nHpopmanuu,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

2) OlIeHKa 3TUYECKUX aCMIEKTOB HEKOTOPBIX UCCIIEeI0OBAaHUI B 00J1aCTH OMOTEXHOJIOTUI
(KJIIOHMPOBaHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAIIPABIEHHOE H3MEHEHUE T€HOMA).

B cgpepe mpyooesoit deamenvrnocmu: oBiaieHue yMEHUSIMU U HaBbIKAMH ITOCTAaHOBKHU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB M OOBSCHEHHS UX PE3YIIbTATOB.

B cepepe pusuueckoir desamenvnocmu: 060CHOBaHNE U COONIOICHNE MEP MPOPUITAKTUKI
BUPYCHBIX 3200JI€BaHUH, BPEIHBIX PUBBIYCK (KYpEHHUE, yHOTPEOICHNE aJIKOT0JIsl, HAPKOMAaHUS );
IIPaBUJI TOBE/ICHUS B OKPYKAIOIIIEH cpeie.

COHAEPXXAHUE KYPCA BUOJIOT M

Buosorus kak KomMILIeKe HayK O *KUBOIi Ipupoe

buonorus kak KOMIIJIEKCHAs HayKa, METO/Ibl HAyYHOI'O TIO3HAHUS, UCII0JIb3YEMBbIC B
ouonoruu. Cospemennvie Hanpasnenus 8 buonozuu. Pons duomoruu B popMupoBaHUH
COBPEMEHHOM Hay4HOH KapTHUHBI MUpa, IPAKTUYECKOE 3HaYCHNE ONOIOTUUECKUX
3HaHUN. bBruonoruueckue cucTemMbl Kak MpeaMeT U3y4eHUsl OMOJIOTUH.
CTpyKTypHbIe H (PyHKIIMOHAJIbHbIEC OCHOBBI ;KM3HHU

MounekynsipHble 0OCHOBBI kM3HU. Heopranuueckue BelecTBa, Ux 3HaueHue. OpraHuyeckue
BellecTBa (yIJ1eBOAbI, JTUIMH/IbI, OEIKH, HyKJIeMHOBbIe KUCIO0Thl, AT®) 1 ux 3Ha4yeHue.
buononumepsl. Jpyeue opeanuueckue sewyecmea knemxu. Hanomexnonoauu 6 6uono2uu.

LluTonorus, MeTo1bl HUTOIOTUU. POsb KIIETOYHOM TEOpHH B CTAHOBJIEHUH COBPEMEHHOM
€CTECTBEHHO-HayYHOU KapTHUHBI Mupa. KneTku npokapuot u sykapuot. OCHOBHBIE HaCTH U
OpraHOM/Ibl KJIETKH, UX (QYHKIIHU.

Bupycsl — HeknerouHas Gopma xKU3HU, MEpbI MPOPHIAKTUKN BUPYCHBIX 3a00J1€BaHUM.

XKuznenearenbHocThb KieTkU. [lnactuueckuit oomen. @orocuHTe3, XeMocHHTe3. bruocunres
Oenka. DHepreTudyeckuii oOMeH. XpaHeHue, epeada u peaau3alns HacleICTBEHHOM
uHpopmanuu B kietke. ['eHetnueckuit koa. I'en, renom. ['enomuka. Brusnue napxoeennuix
6ewecms Ha npoyeccyvl @ Kiemxe.

Knerounslif nuki: natepgasa u nenenue. MuTos u Mmeios, ux 3HayeHue. Comatudeckue u
MIOJIOBBIE KIIETKH.

Opranusm
Opranusm — eanHOoE 1ENOE.
KuznenestenbHOCTh Opranu3Ma. Perynsnust yHKIIUNA opraHu3ma, ToMeocTas.

PasmHoxeHue oprann3MoB (Oecronoe 1 mojaoBoe). Cnocobbl pasmHONCeHUs Yy pacmeHull u
orcusomuwix. UHAMBUAYaIbHOE pa3BUTHE opraHu3Ma (oHToreHes). [Ipuuunel HapyeHuit
pa3BUTHA. PenpoayKTHBHOE 3J0POBBE UEIOBEKA; OCIEACTBHSI BIUSHUSA AIKOT0JIsl, HHKOTHHA,
HAapKOTUYECKUX BEIIECTB HAa YMOPHUOHATILHOE pa3BUTHUE ueoBeka. Kusznennvie yukivl pasHvix
2pynn op2anusmos.

I'enetnka, MeTo/1bl reHEeTUKH. | eHeTHUeCKast TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI
HacseacTBeHHocTH I'. Mennensa. XpoMocoMHas Teopus HacaeACTBEHHOCTH. OIpeieneHue mnona.
CueruieHHOE ¢ TI0JIOM HacCleI0BAHHUE.

['enetnka yenoseka. HacneacTBeHHbIE 3a00JI€BaHUS YEIIOBEKA U UX IPEAYTPEKICHHE.
OTHUYeCKHUE acTeKThl B 0071aCTH MEAUIIMHCKONW T€HETUKH.

I'enorun u cpena. HenacnencrseHHass U3MEHUMBOCTh. HacnecTBeHHAss N3MEHUYMBOCTb.
Myrtanuu. Myraressl, UX BIUSHUE Ha 3J0POBbE YEIOBEKA.



JomMectukanuus u cenekuus. Metoibl celnekiuu. bUoTeXHOomorus, €€ HanpaBICHUs U
NEePCIEeKTUBBI Pa3BUTHUs. buobezonacnocme.

Teopus 3BoTIOUUHA

PazBuTHE 3BOTIOIIMOHHBIX UM, 3BOMOIMOHHAs Teopus Y. [lapBuna. CuHTEeTUUECKAs TEOPHUS
sBOIOIMU. CBUAETENIBCTBA IBOJIOLMH KMUBOU MPUPOIbl. MUKPOIBOIIIOIUS U MAKPOIBOJIIOITHSI.
Bun, ero kpurepuu. [lomymsius — syieMeHTapHas €IUHHIIA SBOIIONHH. [IBIDKYIINE CUITBI
ABOJTIOIIMHU, UX BIUSHUE HA TeHO(OH] OISy, HampaBieHus BOTIOIUH.

MHuoroo6pa3ue opraHu3MoB Kak pe3ysbTaT 3Boouru. [IpuHnune! kinaccudukanmm,
CHUCTEMAaTHKa.
PasButHe xu3nmn Ha 3emuie

['unotessl mpoucxoxaeHus xu3Hu Ha 3emiie. OCHOBHBIE ATAIbl 3BOIIOLUN OPraHUYECKOTO
MHpa Ha 3emiie.

CoBpeMeHHbIE TPEICTABICHUS] O TPOUCXOKICHUH YEI0BEKa. JBOJIOLMS YEIOBEKa
(anTpormorenes). JIBrkyIne CUiIbl aHTpororeHes3a. Packl uenoBeka, UX MPOUCXOKACHUE U
€JIUHCTBO.

Opranu3msbl ¥ OKpYy:Kaomas cpeia

[TpucniocoOaeHns OPraHu3MOB K JICHCTBHIO HKOJIOTHYECKUX (DaKTOPOB.

buoreornienos. Dxocucrema. Paznoo6pasue skocucteM. B3auMooTHOIIEHUS TOMYISAINI
pa3HBIX BUIOB B dKOcucTeMe. KpyroBopoT BEIECTB U MOTOK IHEPTUU B IKOCUCTEME.
YCcTOWYMBOCTD U AMHAMHUKA dKocucTeM. [locnencTBus BIUsHUS ASITETbHOCTH YeJIOBEKa Ha
skocucteMbl. CoxpaHeHrne OMOpa3HOOOpas3us KAk OCHOBA YCTOMYMBOCTH 3KOCHUCTEMBI.

Crtpykrypa 6uocdepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOC]epHI.

Kpyzosopomul sewecma 6 buocgepe.

['moGanbpHBIe aHTPONOTeHHBIE U3MEHEeHUs B buocdepe. [IpobieMbl ycTOMUUBOTO pa3BUTHS.

Ilepcnekmuswl pazeumusi OUONOCUYECKUX HAVK.



[TNIAHVUPYEMBIE PE3VYIJIbTATBHI U3YUEHUA KYPCA BUOJIOT
B pe3yabrare uzydenusi yueOHOro npeamera «buosiorns» Ha ypoBHe cpeaHero (I0JHOr0)
o0mmero o0pa3oBaHus BHIIYCKHUK HA 02a30BOM YPOBHE HAYUYMTCS:
— pacKpbIBaTh Ha IPUMEPax poJib OMOJIOTUH B POPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHbI
MHUpPA U B IPAKTUYECKOHN EATEIbHOCTH JIIOJIEN;
— IOHMMATh U OINKCHIBATh B3aUMOCBSI3b MEX/1y €CTECTBEHHBIMU HayKaMH: OMOJIOTHEH,
(bu3MKOIA, XUMHUEH; yCTaHABINBATH B3aUMOCBSI3b IIPUPOTHBIX SIBICHU;
— MOHMMAThH CMBICTI, PAa3JIM4aTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEXK/1y OCHOBOIIOJIATaI0IIUMU
OMOJIOTUYECKUMHY MOHSITHSAMU: KJIETKa, OpraHu3M, BUJI, SKOcHCcTeMa, Onocdepa;
— IPOBOAUTH HKCIIEPUMEHTBHI 110 U3YUEHUIO OMOJOTHYEeCKUX 00BEKTOB U SIBJICHUM, OOBICHAThH
pe3yIbTaThl SKCIIEPUMEHTOB, aHAIN3UPOBATH UX, POPMYIUPOBATH BHIBOJIBI,
— HUCIOJIB30BaTh OCHOBHBIE METO/Ibl HAYUYHOTO IMO3HAHUSA B YUEOHBIX OMOJIOTMUYECKUX
UCCIIEIOBAaHMSX, IPOBOAUTH SKCIIEPHUMEHTHI TI0 U3yYSHHIO OMOJIOTHYECKUX OOBEKTOB U SIBICHUH,
OOBSACHATH PE3yIbTATHI SKCIIEPUMEHTOB, AHATU3UPOBATDH UX, POPMYITHPOBATH BHIBOIBL;
— (opMyIHMpOoBaTh TUTIOTE3bI HA OCHOBAHUH MPEJIOKEHHON OMOIOTHYecKOi HHPOPMALIUU |
npeiaraTh BapUaHThl IPOBEPKH TUIIOTE3;
— CpaBHHMBATh OMOJIOTUYECKHE OOBEKTHI MEXITY COOO0H 10 3alaHHBIM KPUTEPHSIM, JIeIaTh
BBIBOJIbI U YMO3AKJIFOUEHUS HA OCHOBE CPABHEHUS;
— 00OCHOBBIBATh €MHCTBO KHBOW M HEXKUBOH MPHUPOJIBI, B3AUMOCBS3H OPTaHU3MOB U
OKpYKaroIlel cpelibl HA OCHOBE OMOJOTUYECKHX TEOPHI;
— TPUBOJUTH NTPUMEPHI BEIIECTB OCHOBHBIX TPYIIIT OPraHUYECKUX COSTMHEHHUN KIIETKH (OEIKOB,
JKUPOB, YIJIEBOJOB, HYKICHHOBBIX KHCIIOT);
— pacro3HaBaTh KJIETKU (MPOKApPUOT U SYKapUOT, PACTEHUH U KUBOTHBIX ) [10 ONIMCAHUIO, HA
CXEMaTUYECKUX U300pKEHUIX; YCTAHABINBAThH CBA3b CTPOCHHS U (PYHKIIHI KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBaTh MHOI000pa3ue KJIETOK;
— 00BACHATH MHOTOOOpa3ne OpraHM3MOB, IPUMEHSIS 3BOJIIOLIMOHHYIO TEOPHIO;
— OOBSICHATH TPUYMHBI HACJICICTBEHHBIX 3a00JICBaHUM;
— BBISBJISITh U3MEHUHMBOCTH Y OPTaHU3MOB; CPaBHUBAThH HACIIEJCTBEHHYIO M HEHACIIEICTBEHHYIO
M3MEHYUBOCTb;
— BBIBISITH MOpQoJoruueckue, (GU3noJI0orHueckre, MoBeIeHYECKUE aanTallui OPraHu3MOB K
cpenie OOuTaHus U JEHCTBUIO IKOJIOTUYECKUX (PaKTOPOB;
— COCTaBJISITh CXEMbI IIEPEHOCA BEIIECTB M SHEPTHH B HKOCHUCTEME (LI€TIH TUTAHNUsA);
— MPUBOJUTH J0KA3aTEIbCTBA HEOOXOIUMOCTH COXPAHEHHS OMOPa3HO00pa3Hs ISt
YCTOMUYMBOTO Pa3BUTHUS U OXPaHbI OKPYKAIOUIEH CpeIbl;
— OILIGHMBATh JJOCTOBEPHOCTH OMOJIOTMYECKOI HH(pOpMAaLIMK, TOTyYEHHOU U3 Pa3HBIX
HMCTOYHHUKOB;
— IPEJCTaBIATh OMOJOTHYECKYIO HH(POPMAIIHIO B BUI€ TEKCTA, TAOIHIIB, FpaduKa, JuarpaMmmbl
U JIeTIaTh BBIBOJBI HA OCHOBAHHH MPEACTABICHHBIX JaHHBIX;
— OILIGHUBATD POJIb TOCTHKEHUHN T€HETUKHU, CENIEKIINU, OMOTEXHOIOTHH B MPAKTUYECKOM
JESATEIILHOCTH YEJIOBEKA,
— OOBSACHATH HETATUBHOE BIUSHUE BEIIECTB (JIKOTOJIsl, HIKOTHHA, HAPKOTUYECKUX BEIIECTB)
Ha 3apOJbIIIEBOE PAa3BUTHUE YEIOBEKA.
BbinyckHuk Ha 6230BOM yPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHThCSH:
— oasamv HaAYuHOe 00bACHEeHUe OUONOSULECKUM AKMam, npoyeccam, A6J1eHUIM,
3AKOHOMEPHOCMAM, UCHONb3Ys OUuonocUdecKue meopuu (Kiemounyio, 260J1I0UUOHHYIO), YUeHUe O
buocghepe, 3aKk0HbI HACIEOCMBEHHOCIU, 3AKOHOMEPHOCMU USMEHYUBOCIU,
— Xapaxmepuso6ams co8peMeHHble HaNpaeIeHUs 8 pa3sumul OUOI02UU, ONUCLIBATNb UX
B03MOJICHOE UCNOIL30BAHUE 8 NPAKIMUYECKOU 0esimelbHOCMU,
— cpasHusamv cnocoobl Oenenus Kiemku (MUumo3 u metios);
— pewamy 3a0a4u Ha nocmpoenue gpazcmenma emopou yenu J[HK no npeonoscennomy
¢paemenmy nepsoii, uPHK (MPHK) no yuacmxy /ITHK;



— pewamy 3a0a4u Ha onpedeneHue KOaUiecmaea XpoMocomM 8 COMAMUYecKux u noai06bix
KIemKax, a maxice 8 Kiemkax nepeod Hawaiom oelleHus (Meto3a uiu Mumosa) u no e2o
OKOHYAHUU (OJI51 MHO2OKIIEMOYHbIX OP2AHUIMOB);

— pewams eeHemuyecKue 3a0ayu Ha MOHO2UOPUOHOe CKPeuUBaHue, COCMasising Cxembl
MOHOUDOPUOHO20 CKPEWUBAHUS, NPUMEHSSA 3AKOHbI HACIEOCMBEHHOCIU U UCNOIb3YS
OUOI02UUECKYIO MEPMUHONOSUIO U CUMBOTUKY;

— YCMAaHAaeIueams mun HAc1e008aHUs U Xapaxkmep nposigieHus NPU3HAKA no 3a0aHHOU cxeme
POOOCI06HOIL, NPUMEHSISI 3AKOHbL HACLEOCMBEHHOCU,

— OYeHUBams pe3yIbmamol 83aUMOOCUCMBUsL Yel08eKa U OKpYIcaloueli cpeobl,
NPOCHO3UPOBAMb BO3MOIICHBLE NOCAEOCMBUS OESIMENbHOCIU YeN08eKa 0I5l CYUeCmBOBAHUS
OMOENbHBIX OUONOSUHECKUX 0OBEKMOB U YeNblX NPUPOOHBIX CO0DUeCmS.

Yyeouo-reMarunueckuii miaan 10 kaacce

Tembl (pa3aesibl) Kou1-Bo yacoB
1. BBenenne S)
2. MoJiekyJIsIpHBIii YPOBeHb 12
3. KileTouHbIii ypOBEeHb 16
HUToro: 33 +2 4 pe3epn

Buasl u popmMbl KOHTpOJIsE o 6uogoruu 10 kiaace

dTema. Kommuectso

yerBep|KomuecPlaboparop|lIpakruue [Ikckypce [Kontpons PlabopaTopHsie U npakTHYecKre
Th TBO HBIX CKUX . HbIC |paGoTsr
JacoB. a0oT. pabor. TeCThI ( Ha3BaHWE)

Beenenue I 2 0 Io 1 UlaGopaTopHas

Jpabora 1«Mcnonp3oBanue pasnu
[UHBIX METOJIOB IIPpU

|uzyuenun Gnonornyeckux

1 0OBEKTOB_

JTabopaTopHast
abota 2 «MexaHU3MBI caMoper
TISITTAND).

Mouiexyiis 13 2 |0 |0 2 UTaGoparopHas paboTa
JpHbrit 3 «OOHapyxeHHe
YPOBEHb JTUHI0B, YIIIEBOIOB, OCITKOB C

OMOILBIO
1-3 I:-('a‘-IeCTBeHHI)IX peaxuuiin
JTabopaTopHast

aborta 4 «Karanurndeckas akTu
BHOCTH (DEPMEHTOB (Ha

puMepe




Jampnasen)»

3 | Knetounsr
|1 ypoBenn

3-4

17

|5

o

abopaTopHas
abota 5 «TexHNKa MEKPOCKOTIH
OBaHHS.
«CpaBHEHHE CTPOCHUS KIIETOK
ACTCHMUH, )KUBOTHBIX TPHOOB U
OaKTepHii Mo MUKPOCKOIIOM
a TOTOBBIX MHKpOIIpenaparax u
X OIUCAHHE.

JlabGopaTopHas
Jpabora 6 «HabmoneHue miazmo
Tri3a 1 IeTUIa3MOJTH3a B
TIETKAax
ﬁ:oncnum TyKay.

/TabopatopHast
Jpabora 7 «Ilpurorosnenue, pacc
MAaTPHUBAHWUEC U OIMMCAHHUC
MUKPOTIPENIapaToB KIETOK
lpacTenuity.

/TaGoparopHas paboTa

8 «HaOmroneHue qBIKECHUS
I]_lI/ITOHJ'IaBMI:I Ha MpUMepe
11T DII0EHY.

UlaGopaTopHas

abota 9«CpaBHEHHE CTPOCHUS
KJIETOK paCTEHUM, ’KUBOTHBIX,
1OOB U OaKTEpHil».

[IpakTrueckas

Jpabora 1 Pemienue
biIeMeHTapHBIX 33724 10
MOJICKYJISIPHOM OMOJIOTHH.

U Toro 3a
jroa.

35

|5

Otmerka "'5" craBuTCA B Cilyyae:

HOPMBI U KPUTEPUHN OLIEHNBAHUA

O].[eHI/IBﬂHI/Ie YCTHOI0 OTBETA yHAIIUXCHA

1. 3HaHus, MOHUMAaHUS, TITyOUHBI YCBOCHUS 00YJarOIIMMCs Bcero 00bEMa IporpaMMHOTO
MaTepuaia.
2. YMeHus BBIICISITH IIaBHBIC TIOJIOKEHUS B U3YUEHHOM MaTepualie, Ha OCHOBaHUU (DaKTOB U
IpUMEpPOB 0000IIaTh, AeNIaTh BBIBOJbI, YCTAHABIMBATH MEKIIPEIMETHBIE U BHYTPUIIPEIMETHBIE
CBSI3U, TBOPUYECKH MPUMEHSIET MOJYyYEHHBIE 3HaHUS B HE3HAKOMOMW CUTYAaIIUH.

3. OTrcyTcTBUE OMIMOOK U HEAOUYETOB IPU BOCIIPOU3BEICHUU U3yYEHHOTO MaTepuana, npu



YCTHBIX OTBETaX yCTPAaHEHHUE OTAEIbHBIX HETOYHOCTEHN C MOMOLIBIO JOMOJIHUTENBHBIX BOIIPOCOB
yuuTens, COOI0IeHIE KYIbTyphl YCTHON PEUH.
Otmerka "4":
1. 3HaHMe BCEro M3y4eHHOTO MPOrpaMMHOI0 MaTepHarna.
2. YMeHu# BBIJCTATH ITIaBHBIE TIOJIOKEHUS B U3YYCHHOM MaTepuaie, Ha OCHOBaHUU (PaKTOB U
IpUMEpPOB 0000IIATh, AeNIaTh BBIBO/IbI, yCTAHABINBATH BHYTPUIIPEAMETHBIE CBSI3U, IPUMEHSATD
IIOJIyYEHHBIE 3HAHUS Ha IIPAKTHKE.
3. He3naunrtensHbie (HerpyObie) OMIMOKN U HETOUETHI IIPH BOCIIPOU3BEACHUN NU3YYEHHOTO
MarepHaia, CoOII0IeHIEe OCHOBHBIX MPABHJII KYJIbTYPbI YCTHOH peun.
Otmetka "3" (ypoBEeHb MPEICTABICHNN, COUYCTAIOIINXCS C AJICMEHTAMHU HAyYHBIX MIOHATHH ):
1. 3HaHMe U yCBOCHUE MaTepHajia Ha YPOBHE MUHUMAIBHBIX TPeOOBaHUN TPOTPAMMBI,
3aTpyJHEHHE MPU CAMOCTOATEILHOM BOCIIPOU3BEICHUH, HEOOXOIMMOCTh HE3HAYUTEIIbHON
MIOMOIIH NPENOIaBaTENS.
2. YMenue paboTaTh Ha YpOBHE BOCIPOU3BECHUS, 3aTPyIHEHUS TIPU OTBETAaX Ha
BUIAOU3MEHEHHBIE BOIIPOCHL.
3. Hanuuue rpy6oii ommOKy, HECKOJIBKUX HETPYOBIX MPU BOCIPOU3BEICHUH U3YYEHHOTO
MaTepuaia, He3HaYUTEJIbHOE HECOOJII0/IEHUE OCHOBHBIX NPABUJI KYJIbTYPbl YCTHOM pedH.
Otmerka "2'":
1. 3HaHue U ycBOEHHE MaTepHalla Ha YpPOBHE HU)KE MUHHUMAJIbHBIX TPEOOBAHUI ITPOrPaMMBl,
OTJIebHBIE MPECTaBIeHUs 00 H3YUEHHOM MaTepHae.
2. OrcyrcTBUE yMEHUN paboTaTh Ha YPOBHE BOCIPOU3BEACHNUS, 3aTPYAHEHMSI IPU OTBETaX Ha
CTaHapTHBIE BOMIPOCHI.
3. Hanmuume HeCKOJIBKHUX IPyObIX OMMOOK, OOJBIIOTO Yiciia HErPyObIX MPU BOCIIPOU3BEACHUT
M3YYEHHOTO MaTepuaa, 3HaYuTelIbHOe HeCOOI0ICHIE OCHOBHBIX MPABUII KYJIbTYPbl YCTHOM
peuu.

OuneHka BBINOJTHEHNS MPAKTHYECKHUX (J1200paTOPHBIX) padoT.

Otmerka "S" craBuTCS, €CIIN yUEHUK:

1) npaBUJIBHO OIpENEIII LEJb OIbITA;

2) BBIMIOJHWI PabOTy B OJIHOM 00beMe ¢ cOOI0IeHUEM HE00X0AUMOM MOCIe10BATEIbHOCTH
MIPOBE/ICHUS OMBITOB U U3MEPEHHUIA;

3) caMOCTOSITENBHO M pallMOHAIBbHO BBIOPA U MOJATOTOBMII IS OIbITa HEOOXOIUMOe
000py/10BaHUE, BCE ONBITHI POBEJI B YCIOBUSAX U PEKMUMAX, 00ECIIEUMBAIOLINX MOJTy4YEHUE
pe3yJbTaTOB U BBIBOAOB C HAUOObIIEH TOUHOCTBIO;

4) Hay4HO TPaMOTHO, JIOTHYHO OTHcaIl HaOIr0IeHUs B c()OPMYITHPOBAT BHIBOJIBI U3 OTIBITA. B
IPEJICTaBICHHOM OTUYETEe MPABUIILHO M aKKYPATHO BBIMOJIHUI BCE 3aITUCH, TAOJIULIBI, PUCYHKH,
rpaduKH, BEIYUCICHUS U CAETANl BBIBOJIBI;

5) nposBIsSeT OpraHU3alMOHHO-TPYAOBBIE YMEHUS (ITOIIePKUBAET YUCTOTY pabOYero MecTa u
MOPSAZIOK Ha CTOJIE, 3KOHOMHO HCIOJIB3YET PACXOAHbIE MAaTEPUAIIbI).

7) 3KCTIEPUMEHT OCYIIECTBIISIET MO TUIaHY C YYETOM TeXHUKH O€30MIaCHOCTH U MPaBUII PabOTHI €
MaTepuaiaMu ¥ 000pyI0BaHUEM.

OtmeTka "4" cTaBUTCS, €CIM YUEHUK BBIIOJHII TpeOOBaHMs K orieHke "5", HO:

1. OTIBIT IPOBOTWIT B YCIIOBUSIX, HE 00ECTICUMBAIOIINX IOCTATOYHON TOYHOCTH H3MEPEHHIA;

2. win ObUIO JOMYILIEHO /IBa-TPU HEJI0YETa;

3. unu He 6osee 0HOM HeTpyOOo# OMMOKHM M OJTHOTO HET0YETa,

4. nnM SKCIIEPUMEHT IPOBEJIEH HE MOJTHOCTHIO;

5. Wi B ONIMICAHWH HAOITIOICHHIA U3 OITBITA JIOMYCTHII HETOYHOCTH, BEIBOJIBI C/IEJIaJl HEMTOTHBIE.
OtmMmertka "3" craBuTCS, €CIIN yUEHUK:

1. mpaBUIIBHO ONpeAEHI LIeTb ONbITa; pAaOOTY BBIIIOJIHIET IPABUIBHO HE MEHEE YEM
HAIOJIOBUHY, OHAKO 00BEM BBIITOJHEHHON YaCTH TaKOB, YTO IO3BOJIAET MOIYYUTh MPaBUIIbHBIC
pe3ybTaThl U BBIBOJIBI 10 OCHOBHBIM, IPUHIMITMAIBHO BaXKHBIM 3a/la4aM padoThl;

2. win noabop o6opyaoBaHus, 0OBEKTOB, MATEPHAJIOB, a TAKXkKe PadOThI [0 HaYay OIbITa



IIPOBEJI C TIOMOIIBIO YUUTEIIS; WK B XOJ1€ TIPOBEJICHHS ONBITa U U3MEPEHHI OBLIH JOIMYIICHBI
OIIMOKY B ONMHMCAaHUU HAOII0eHUH, (HOPMYIHPOBAaHUH BHIBOJIOB;
3. OIBIT IPOBOJWICS B HEPALMOHATIBHBIX YCIOBUSX, YTO MPUBEIIO K MMOIYYCHHIO PE3YIbTATOB C
0O0JIbIIICH MOTPEIIHOCTHIO; HIIM B OTYETE OBLITN JIOMYIIEHBI B O0IIEH CIOKHOCTH HE OoJiee IByX
OmMOOK (B 3aMUCAX €AMHUL, U3MEPEHUSAX, B BEIYUCICHUX, Tpadukax, TabIuIax, cxemax, u T.1.)
HE MPUHIUIUAIBHOTO AJISl JaHHOHM paboThl XapaKTepa, HO MOBIUSBIINX HA Pe3yibTaT
BBITIOJIHEHHS,
4. nomyckaet rpyoyro omuoOKy B X0/ SKCIIepUMEeHTa (B 00bSICHEHUH, B 0pOopMIICHUU pabOThI, B
COOJIIO/ICHUH TTPABUJI TEXHUKU OE30MACHOCTH MPU pabOTe ¢ MaTepraiaMy U 000PYIOBaHUEM),
KOTOpasi UCIPABISETCS 10 TPEOOBAHUIO YUUTETIS.
OtmMmertka "2" craBUTCS, €CIIU YUEHUK:
1. He ompeneul CaMOCTOSTENBHO 1I€JTb OIbITA; BHITOJIHUI padOTy HE MOJHOCTHIO, HE
MOJTrOTOBWII HYKHOE 000pYyA0BaHUE U 00BEM BBHIMIOJTHEHHON YacTH paboThl HE TTO3BOJISIET
cieNaTh MPaBUIBHBIX BBIBOJIOB;
2. WM OTIBITHI, U3MEPEHUS, BEIYMCIICHUS, HAOIIOJCHUS TPOU3BOIMIINCH HETIPABHIIBLHO;
3. wu B XoJie paboThl U B OTUETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHBIE
B TpeOOBaHUX K o1leHKe "3";
4. nomyckaer aBe (1 6oyee) rpyObie OMMOKH B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHUH, B
odopmieHnn paboThI, B COOIIOACHNH MPABUII TEXHUKH 0€301TacCHOCTH MpH padoTe ¢
BelIeCTBAaMH U 000PYZOBaHUEM, KOTOPbIE HE MOXKET UCIIPABUTH JIaXke 10 TPEOOBAHUIO YUUTEIIS.
OneHka caMoCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJIbHBIX PadoT.

OtmMmerka "S" craBuTCS, €CIIN yUEHUK:
1. BeImoaHWI paboTy 6€3 OMMO0K U HET0UYCTOB;
2) pomyctui He 0oJiee OJJHOTO HEeI0ueTa.
Otmetka "4" cTaBUTCS, €CJIM YUYCHUK BBITTOJHIII PaObOTY MOJHOCTHIO, HO IOMYCTHII B HEM:
1. He Gonee o/1HOM HETPYOOI OMIMOKHU M OJHOTO HEOYETa;
2. unu He 6oJiee ABYX HE0UETOB.
Otmetka "3" cTaBUTCS, €CIM YUEHHUK MPABUIIBHO BBIMOJHII HE MeHee 2/3 paboThl WiH
JIOTTYCTHIT:
. He OoJiee IBYX rpyObIX OIIHOOK;
. WM He 6oJsiee oAHOM Tpy0oii U 0/1HOM HErpyOOii OIIMOKY U OJJHOTO HEJ0YETa;
. WK He 0OoJjiee ABYX-TpeX HerpyObIX OIMOOK;
. IJTM OJTHOM HErpyOoi OMIMOKHU U TPEX HEAOUYETOB;
. WIX TIpU OTCYTCTBUHU OLIMOOK, HO NMPH HATUYUH YETHIPEX-MISATH HEA0UYETOB.
Otmertka "2'" craBUTCS, €CITU YUCHHK:
1. 1OmyCTHII YKCIIO OMMOOK U HET0UETOB MPEBOCXOIAIIEE HOPMY, ITPH KOTOPOH MOXKET ObITH
BBICTaBJIeHA oIleHKa "3";
2. WIN ecIi MPaBUJIbHO BBITTOJIHUII MEHEE OJIOBUHBI PAOOTHI.

OueHka BbINOJHEHHUS TECTOBBIX pa0doT 1o 0MOI0TUH:

DN AW~

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

OuneHuBaHue NPOEKTHOM Pad0ThI 110 0MOJIOTHHI

Oo01me TpeOOBaHUS K MPOEKTHOM padoTe 1o 0MoJIOTHH.

[TpencraBisieMplii MPOESKT OJDKEH MMETh THTYIBHBIH JTUCT C yKa3aHWeM: (haMuIuu, WMEHW,
OTYECTBA HCIIOJIHUTENSI U PYKOBOAWUTENsS (€¥) MpOeKTa, Ha3BaHHWE MPOEKTa, Tojla HaIUCAHUS
paboThI, yKazaHHEM IieNiei U 3aa4 IPOEKTHOM paboThI.




Copneprxanue MpoOeKTHON pabOTHI TOJKHO BKIIIOYATh TAKHE Pa3Iebl, KaK:

. BBE/ICHHE, B KOTOPOM OOOCHOBBIBAETCS AKTYyaJlbHOCTh BBIODAaHHOW WM
paccMaTpuBaeMoit mpoOIeMBbl;

. MECTO ¥ BpeMsl BBIIIOJTHEHUS paOOTHI;

. KpaTKoe OIMCAaHME HCIOJIb3YeMBIX METOJHMK C CChUIKAMH Ha MX aBTOPOB (eciu
TaKOBbIE HEOOXOAMMBI JJIsl paOOTHI HITH UCIIOJIB30BAIMCH B HEll);

. CHCTEMaTH3UPOBAHHbIE, 00paOOTaHHbBIE PE3yIbTATHI UCCIICAOBAHMIA;

. BBIBOJIBI, CJICTIAHHBIE TIOCIIE 3aBEPIICHUS paOOTHI HaJl IIPOEKTOM;

. NPaKTUYECKOE MCIIOJIb30BAaHUE PE3YIIbTaTOB MIPOCKTA,

. COIMaJIbHAs 3HAYMMOCTH ITPOCKTA;

. npuioxenue: (Gotorpaguu, CXembl, UEpTeXH, TrepOapuu, TaOIUIBl CO

CTaTUCTHYCCKHNMHU JAHHBIMH U T.1.
KpuTepuy oieHKH IPOEKTOB 110 OMOJIOTHH:

. YETKOCTh [TOCTABJICHHOM IIEJIU U 3a]1a4;

. TEMaTHYeCKasi aKTYaTbHOCTh M 00BEM HCITOJIb30BAHHOM JTUTEPATYPHI;

. 000CHOBAaHHOCTb BBIOPAHHBIX METOJIUK JJIsl IIPOBEICHHSI UCCIICIOBAHMIA,

. MIOJTHOTA PACKPHITUSI BEIOPAHHOHN TEMBI TIPOCKTA;

. 000CHOBAaHHOCTb BBIBOJIOB U X COOTBETCTBHE MTOCTABJICHHBIM 3aj1a4aM;

. YPOBEHb TIPEJCTABJICHHBIX JAHHBIX, IIOJIYUCHHBIX B XOAC HCCIICIOBAHUS
BBIOpaHHOM MP0OJIeMbI (00bEKTa), X 00paboTKa (IpU HEOOXOIUMOCTH);

. AQHAJIN3 TMOTYYCHHBIX JaHHBIX;

. HaJIM4YKe B pabOTE BBHIBOJIA MITH MPAKTHYECKUX PEKOMCH/IAIHIA;

. KauecTBO odopMiieHHs paboThl (Hammdue (hoTOMaTepralioB, 3apUCOBOK, CITHCKA

HCIOJIb3YEMOM JTUTepaTyphl, TepOapHbIX MaTepUaIoB K MPOEKTaM 1Mo OOTaHHUKE U T.1.).
KpuTtepum o11eHKH BBICTYILJIEHUS TOKJIATYMKA 110 3aIMTE NPOEKTA:

. 000CHOBaHHOCTb CTPYKTYPBI JOKJIA/A;

. BBIUJICHEHHE [JIaBHOT'O;

. MIOJTHOTA PacKpbITHS BEIOPaHHOW TEMATUKU MCCIIeI0OBaHUS IIPU 3allINTE;

. UCIIOJIb30BaHUE HATIIHO-WIUIIOCTPATUBHOIO MaTepHuaa;

. KOMIIETEHTHOCTb, 3pYAMPOBAHHOCTD JIOKJIaTYUKa (BBICTYIAIOIETr0) U YMEHHE €ro ObICTPO

OpPUEHTHPOBATHCS B CBOEH padOTe MpU OTBETAX Ha BOMPOCHI, 33/laBa€Mble KOMHCCHEN (WIeHaMU
KIOpU WM 3KCTIEPTHOM KomHuccueil);

. YpOBEHb MPEACTABICHUS J10KJIa/Aa MO MPOEKTY (YMEHHUE IMO0JIb30BAaThCsl MPHU U3JI0KEHUU
JIOKJIa/1a ¥ OTBETaX Ha BOIMPOCHI MaTepuallaMy, NMOJIyY€HHBIMHU B X0/1€ UCCIIE0BAHMs), YETKOCTh
1 SICHOCTB IIPH OTBETAX HA BCE BOZHUKAIOIINE B XO/I€ JOKJIA/1a BOIPOCHI 10 IPOEKTY, YTO SIBISAETCS
HEOTHEMJIEMbBIM NTOKA3aTeJIEM CaMOCTOSITEIbHOCTH BBIMOJIHEHHUS pabOTHI 110 BHIOPAaHHOM TeMe.

Jluteparypa u cpeacTBa oOyueHUs:

[Tporpamma: ITporpamma no 6uosnoruu st 001e06pa3zoBaTeNbHbIX MKOI (COOpHUK buomorus.
Pabouue nporpammel. [IpenmerHas nunus yueOHukoB «JIuaus xu3am». 10—11 xiaccesr: yueo.
nocobue 11t 001ieo0pa3oBaTeIbHBIX. OpraHu3aiuii: 6a30Bsiid ypoBeHb / B. B. Ilaceunuk, I'. I
[IBenos, T. M. EdpumoBa. — M. : IIpocsermienue, 2017

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueOHUK 17151 00111€00pa30BaTENBHBIX
yupexaenuii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Pybuos: - M., [Ipoceemenue. 2019 .
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WJUTIOCTPALH

Kanenoapno - memamuuecxoe naanuposanue «5HOJIOI|A. 10 KJIACCy
1 yac B Hexes10, Bcero 35 4 (0a30BbIi YPOBEHbD)

(Yuebnuk: buonorus. O6mas 6momnorus. 10-11 ki1.: yaeOHUK 17151 00111€00pa30BaTEIBHBIX

yupexnenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py6uos: - M., [Ipocsemienue. 2019»)

Ne Tema ypoka/ Tun ypoka 06| ILllnanupyemsie 00pa3oBaTe/ibHbIe Pe3yIbTaThI
/1 yu (8 coorBeTcTBHU ¢ PI'OC) Mara
-Ci NnpeaMeETHbIC MeTanpeaAMETHbI | JUYHOCTHBIC (I1J1 (l)a
¢ ¢ aH (KT
o Yy
B3
Beenenne (54.)
brosnorus B cucremMe Hayk meThb Onpenensrs Bocnuranue y
B60OHbi1 MpeICTaBIeHHE OMECTO yUanuxcs
xmyanusayus 3Hanuii GUOJIOrUH, KaK OHOJIOTHH B yBCTBA
1/1 HayKe 0 KuBoi [“HCTEMC rOpIOCTH 32
[IPUPOLE; O f:iingluemm [POCCHICKYIO
npodeccusx, I OH1OJIOTNYECKY
CBSI3aHHBIX C - — 0 HayKy.
2/2  |O6BeKT u3ydeHus GUONOTuH Oronorueit; 00  [5,0moros B [To3HaBaTenbH
YpOBHEBOI1 pasBuTHE Haykn [Pl HHTEPEC
\Ibeceoa ¢ rnemenmamiut 0ObACHEHUS, OpraHM3aluu GHOIOr UK K €CTECTBEHH
cocmaejienHue ma6/llﬂ{bl )KI/IBOP'I BLII[CH}ITL OCHO [BbIM HaYKaM.
[IPUPOJIBIL. BHBIC MeTO/IBl  [[ToHMMaHuE
BHanue OUONOTUIECKUX  IMHOTOOOpa3H
Ouonornueckux [ACCICNOBAHUNA. g i enHCTBA
HayK 1 00bEKTOB PKUBOM
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3/3

MeTo/1bl HAy4HOTO
[MIO3HAHWUSA B OHOJIOTHH

JIabopaTopnasi paGora

1 «Acnosib30BaHne Pa3IHYHBIX
MeTO0/10B NpH

M3y4eHHH OMO0JIOrHYecKHX
00bEKTOB

X U3YYCHHUS.
3HaHME TPU3HAK
OB JKHBBIX
OpraHu3MOB, YM
CHHE J1aBaTh

M XapaKTEePUCT
vKy. Paznuuenue
00BEKTOB )KMBOM

OOBICHITE 3Ha4
eHre OHMOJIOruHU
17151 IOHUMAaHUS
Hay4HOU
KapTHHBI MEpa
CocraBiieHHe Ha
OCHOBE pabOTHI
C yUeOHUKOM U

[PUPOJIBI HA
OCHOBaHHH 3H
AHUH O
MpU3HaKax
PKHBOTO.
IPeanu3anuu
DTUYECKUX
[yCTAaHOBOK T10

Komounuposanbtii. 1 HeXKUBOU JPYTHMH OTHOILIECHHUIO K
4/4  |BrOJOTUYECKHE CUCTEMBI [IPUPOJIBL. HEGOPMAIHOHH O1OJIOTUYECKU
o BIMH
1 UX CBOMCTBA 3HaHUE M OTKPBITHSM,
MCTOYHUKAMH
VIaGopaTopnast 1 cobmonenne  [1o10 a 1CCIIEIOBAHMS
padora 2 «MexaHH3MbI cAMOper paBuI paGoThl |- CVPh _ M uux
KPBIB %1
yISALHI. B KaOuHETe PACKPBIBAIOIIC pe3ynbTaTam;
[Kombunuposanibiii. GHOIIOT I PTallbl
5/5 |06o6mammmii ypox mo [IPOBCICHUS
Teme: «buosorusi B cucreme HayqHOTO
Hayk. MeToabl HAy4YHOr 0 MCCIICIOBAHNA
MO3HAHUS B OMOJIOT UK X
(koHTpOJILHBII TecT 1) B3aMMOCBA3b.
Ypox 0b60bwenus u cucmemamuzayuu YMenue omnpene
BHaHU UIATH LEIb YPOKQ)
1 CTaBUTH
3aa4yn, HE00XO0
ITUMBIE JIJIS e
ITOCTHOKCHHS.
'YMeHnue
BOCIIPHHUMATH
MH(pOpMaIIHIO
Ha CITyX,
paboTaTh B
cocTaBe
TBOPUYECKUX TPy
ITIT.
MouJekyasipablii ypoBens (13 4.)
MoneKyIapHbIA YPOBEHbD: 3HaTh OCHOBHBIE | OnpeaensaTe  |[YMeTh
6/1 |oOrmias xapaKTepuCTHKA METO/TbI MpeMET, O0OBSCHSITH
M3YICHUS 3a/1a4d U HEO00X0MMOC
Ypox usyuenus u nepeuio2o KIICTKH, UMETh | METOJIBI Th 3HAaHHUH O
BAKpenjerHusl SHaHuu o
MPE/ICTABICHUE | UCCIENOBAHUS [KIECTOYHOU
Heopranunueckue BelecTna:
0 IUTOJIOTUH KaK [TCOPHH IS
7/2  [Boma, conu
. MOJIEKYJISIPHOM Y| HayKH. MOHUMAaHUS
IKombunuposanmulil.
POBHE OOBACHATH CIMHCTBA
praHu3aIuu 3HAYCHHE CTPOCHUS U
8/3  Ulumuner, ux crpoerue u PKHBOTO. LUTOJIOTUYECK |(YHKIIMOHUPO
(bynxm. 3HaTh ux BaHHA
. COCTaB, HCCTIEOBaHUM [OpTaHUYECKOT
\Kombunuposanmulil
TPOCHHUE U JIS Pa3BHTHS [0 MUpA.
'YTeBobl, UX CTPOCHHUE U CTPOCHHC JULA pas O MUD
(byHKIHH byHKIIUHA ononornmu U |OBIIazicHUE
/4 [KomGunuposaniii OpTaHWYECKUX | IPYTHX MHTEIICKTYyal
BEIIECTB, bHBIMU




benku, cocraB n

BXOJAINNUX B

10/5 [cTpykrypa. Kombunuposanmsiii , COCTaB JKUBOTI'O;
bIOOpOUHAs NposepKa mempaoel 3HATH OIpeeIe
11/6 |benku. OyHKIMH OEIKOB Hue
OCHOBOIIOJIATrar0
IKoMOHHUpOBaHHBIH IIUX TTOHATHIA:
12/7 |laGopatopHas padoTa TOMbI 1
3 «O0Hapy:xeHHe MOMERYITEL,
JIununos, yriieBoaoB, 0eJKOB C opramuecke
MOMOIIBI) KAYeCTBEHHbIX -
fpiil:gg:;:ukw HEOPraHUYEeCKHe
13/8 (®epmenTsl - bronornueckue cliecTea,
KaTaJu3aTopBI. (KOBAJICHTHAA
JlaGopaTopHasi pabora CBAIP,
4 «Katanuruueckas MAKPOTICMEHTE,
AKTUBHOCTH (hpepMeHTOB (Ha MHIPOSTEMEHTET
>
:ﬁﬂl‘:zf :I)» OHOnoIUMEPBI:
FOMOITOJIMMEPbI
[Kombunuposanmulii 1
reTeponoIuMep
14/9 |OGobmamuKii yPOK M0 TeMe 1
«XHMHYECKHH COCTAB KJICTKID)
(KOHTPOJILHBII TeCT 2) Ocobentnoctn
Ypox 0b06wenus u cucmemamuzayuu XUMHHCCKOTO
BrHaHUlL COCTaBa KHUBBIX
15/10 |HyxJieHHOBBIE KHCIIOTHI: OpraHU3MOB.
J/ITHK u PHK Heopranunueckue
[Kombunuposanmulii 1 BEIIICCTBA.
Pob BOOEI,
MUHEpaTbHBIX
COJIEH B
AT® u apyruve HyKJI€OTUBI. OpTraHu3Me.
16/11 |ButamMuHbI OcoGeHHoCTH
[Kombunuposanmulii XUMHAYCCKOTO
COCTaBa KUBBIX
17/12 Bupycsr OpTaHU3MOB.
Oprannueckue
[KombuHuposaHHwiil. BemecTBa. Porb
YTJIEBOJOB,
ITATTH]IOB,
OCIIKOB,
HYKJICMHOBBIX
18/13 (0606 maromuii ypok mo teme Kucior, AT® B
«MoJieKyIsIpHbIil YPOBEHb OpraHnu3Me
OPraHu3alyy ;KHBOH NPUPOALD) Mexannsm
(KOHTPOJILHBII TecT 3) JICCTBHS
Ypox obobwenus u cucmemamuzayuu KaTaJIn3aTOpPOB
BHAHUU B
XUMUYECKUX
[peaKLMIX.

OHOJIOTUYECKH
X HayK
OOBACHATD 3HA
YCHHE
KJICTOYHOH T€O
puu s
pa3BUTHSA
OMOJIOT U
CpaBHuBaTh
XUMHYECKHUH
COCTaB JKHUBBIX
OpraHU3MOB U
TeJ HeXKUBOM
IPUPOJIBI,
JeJaTh
BBIBOJIBI Ha
OCHOBE
CpaBHEHHUS.
OOBSCHATH PO
b
HEOPTraHUYECK
UX U
OpPraHUYECKUX

BEIIIECTB B

KJIETKE
XapakTepus3oBa
Th KJIETKY Kak
CTPYKTYPHYIO
eAMHUILY
PKHBOTO.
PazBuTne
M03HABaTEILHOT
0 UHTEpeca K
M3Y4CHUIO
OHOJIOTHH U
MEKIPEIMETHBI
X
3HAHUU TPH
M3y4ECHUU
MaTepHraia o
X UIMHYISCKHX
CBSI3SX B
MOJIEKYJIax
BEIIIECTB,
MICKYCCTBEHHOM
[MOJTy4eHU N
OPraHU4YEeCKHUX
BEIIECTB U JIp.

YMEHUSIMH:
ITOKa3bIBATh,
CTPOUTH

paccyXaeHus,
AHAITU3UPOBAT

b, JICTIaTh
BBIBOJIBI.
Cdopmuposa
HHOCTh
[I03HABATEIbH
bIX HHTEPECOB

1 MOTHUBOB,
HarpaBJICHHBI
X Ha U3y4YCHHUE
TeMbl. Biranen
14(§}
COCTaBJISTFOIIN
MU yueOHO-
ICCIIeIOBATEN
bCKOM

eI TeILHOCTh

(0.

'YMeTh
OOBSICHSITE U
[PUMEHSITh
BHAHUA B

MPAKTUYECKOU
e TeTbHOCTH

'Y BaXUTEIBLHO
OTHOCHUTHCSA K

YIUTEIO U
OTHOKJIACCHHUK
aM.

HaxoanTb
BBIXOJ1 U3
CIIOPHBIX
CUTYyaLUil.

Kputnunoe
OTHOLLIEHUE K

CBOMM
[OCTYIIKaM,
0CO3HAHHE
OTBETCTBEHHO
CTH 3a UX
TTOCJICICTBUS.
[lonnmanue
BHAUYCHU S

0OydeHUS JJIsI




OHEeprus
AKTHBAIINU.
CTtpoeHue
dbepmeHnra:
AKTHBHBII
[ICHTD,
cyOcTpaTHas
CreU(UIHOCTD.
KodepmeHTHI.
Otnuuns
(hepMEHTOB OT
XUMHYECKHX
KaTaJIr3aTOPOB.
benku-
AKTUBATOPHI U
OenKu-
HHTUOUTOPBI

3HATH 0 BUpYyCax
KaK
HEKJIETOUHBIX
(opMax JKU3HU.

Pemenne
OMOJIOTHYECKUX
3ajay B LEIAX
[IOJTOTOBKH K
EI'D.

[IpoBOoaMTH OO
IIOTMYECKHE
HICCIIENOBAHUS U
1e71aTh BBIBOJIBI
Ha OCHOBE
[OJTY9EeHHBIX
[PE3yJIbTATOB.
IIpumensTs

1711
[perIeHnst yueOHbI
X u
MO3HABATEIBHBIX
Banad;

BianeTb
puémMamu
CMBICTIOBOTO
FITCHIS,
COCTABJIATH
TE3UCHI ¥ TUTAHBI -
KOHCIIEKTBI T10
pe3yibraTam
uTeHUsT; KiIaccug
MIPOBATH U
BHIOUPATh
KPUTEPHH IS
KIIacCHU(pUKALIUN

MOJCIIN B CXCMB]

[IOBCEIHEBHO
1 SKU3HU.

DopMupoBaH
e
COOCTBEHHOM
[IO3ULIMY 110
OTHOILICHHIO

K
O1OJIOTUYECKO
i
MH(pOpManuy,
[10J1y4aeMOu
13 Pa3HBIX
ICTOYHUKOB.
PasButne
[103HABATEJIbH
Or0 MHTEepeca
npu
M3ydeHUH
ITOIIOJIHUTEIh
HOTO
MaTepHaa
yueOHUKa

Kuaerounslii yposensb (17 4.)

19/1

KiieTouHslif ypoBeHb: o011as
xapakTepucTuka. Kimerounas
Teopust

UIabopaTopHas

padora 5 TexHuka MUKpOCKONMP
oBaHus «CpaBHeHHEe CTPOCHUS
KJIETOK PACTEeHUIl, ’KUBOTHBIX
rpu6oB U OaKTepuil Mojg
MHMKPOCKOIIOM Ha

rOTOBBIX MUKpOIpenaparax u
UX ONHMCAHUE».

\BeoOHnblll. Akmyanuzayus 3HAHUL

3HATH OCHOBHBIE
METOIbI
M3y4ECHUS
KJIETKW, OCHOBH
bIE TTOJIOKECHUS
KJIETOYHOM
TEOPUN; UMETH
[pECTABICHUE
0 KJIETOUHOM
YPOBHE
OpraHu3aluu
PKHBOTO

Onpenendarb
NPEAMET,
3a/1a4M U
METOJIbI
WCCIIeTIOBaHUS
IIUTOJIOTUU KAaK
HayKH.

OOBSICHATD
3HAYEHUE
LUTOJIOTHYECK
X
HCCIeIOBaHNH

YMeTh
OO0BICHITH
HEO0X0IMMOC
TH 3HAHUH O
KJICTOUHOM
TEOPUH JIIIS
[TOHHMAaHHUS
eMHCTBA
CTPOCHUS U
(yHKIITMOHHUPO
BaHUs
OpraHUYECKOT
0 MUpa.




20/2 (CTpoeHHE KICTKH. Ornpenenenue
Knerounas memOpana. OCHOBOIIOJIATrat0
[{uTomna3zma. Kietounsiit [IIX TTOHSTHII:
entp. Lutockener [IUTOJIOTHS,
JlaGopaTopHasi padora METO/IbI
6 «Ha0aoneHue M3ydeHUs
MJ1a3M0JIM3a M J1eNJa3MoJIu3a B KIJICTKH,
KJIeTKaX YIBTPAEHTPUDY
KOKUIIBI JTYKa». rUpOBaHHKE,

KJICTOYHAs
iIbeceoa TEOpHs.

21/3 [Pubocomsl. Sapo 3HaTh
(DHI0IUIa3MAaTHUECKAsI CETh. 0COOEHHOCTHU

CTpOCHUS
IKombuHupogaHmbwlil. KIIETKH 2yKapHOT

22/4 Bakyomn. Komriekce 1 IPOKApHOT.

[ onbxu. JIN30COMBI. Crpoenue
UIabopaTropnas padora KIIeTKH.

7 «IlpurorosJienne, Cx01CcTBO
paccMaTpuBaHue U ONMUCAHUE [[PHHLAIIOB
MHKPOINpenapaToB KJIETOK 0CTPOCHHUS
pacTeHuii». o~
\Kombunuposanmbwiil. OCHOBHEIE UACTH

23/5 [MuTOXOHIPHH. .

[Tnactuaer. OpraHnousl opranomHIEI
nBIoKeHus. Kiierounsie KIETKH, UX
BKJTFOUCHUS. byHKIHH
UlabopaTopHasi Onpenenenue
padora 8 «Habnawaenune OCHOBOMOIAr A0
MBHIKEHHST IUTOMJIA3MbI HA [L[IX TOHSATHIA,
npuMepe JuCTa XapaKTEPU3YIOIL
PII0AEND. X 0COOEHHOCTH
Kombunuposannwiil. CTPOCHIS OpTaHo

24/6 | OcoOeHHOCTH CTPOCHHS KIIETOK JIOB KIICTKH.
HPOKAPHOTOB 1 3HaTh 00 0OMEHe
PDYKapuOTOB. BELIECTB U
JIabopaTopnasi paGora (PCBPALLICHAC
0 «CpaBHeHHe PHCPTHN Kak
CTPOEHHS KJIETOK PacTeHHuil, OCHOBC
KHBOTHBIX, PKU3HEACATEIIBHO
rpudoB M 0aKTepPHiD). CTH KIICTKH.

meTh
[Kombunuposanubiii [IPCIICTABIICHAC

25/7 |0Gobmaomuii ypok mo reme 0 TCHE, KOZIOHE,
«OCO0EHHOCTH CTPOEHHS AHTHKOJIOHE,
KJIETOK KMBBIX OPraHH3MOB» TPHUILICTE, 3HATH
(KOHTPOJILHDIN TecT 4) 0COOCHHOCTH
Ypox 0606wenus u cucmemamuzayuu [IPOLICCCOB

BHaHUU

JUTSL Pa3BUTHS
OMOJIOTHH U
JPYTHX
OMOJIOTHYECKH
X HayK

OOBICHATD
3HAYEHUE KIET
OYHOM
TEOPUU JJIS
pa3BHUTHS
OMOJIOT U

XapakTepus3oB
aTh KJIETKY KaK
CTPYKTYPHYIO
€AMHUILLY
KHUBOTO.

Brigenats
CYILIECTBEHHbIE
MIPU3HAKHU
CTpOCHUS
KJICTKH.

Pazmmuate Ha
TabIUIAX U
TOTOBBIX
MHUKpOTIpernapa
TaX OCHOBHEIC
YacTH U
OpraHOM/IbI
KJIETKH.

HaoOmromate u
OITKCHLIBATH
KJICTKH HA
TOTOBBIX
MUKpoOTIperapa
Tax

OOBIICHATEL OC
00CHHOCTH
KJIETOYHOT'O CT
poeHust
OpraHU3MOB.
BrisBagaTe
B3aMMOCBSI3U

OBJageHue
MHTEJUICKTYyall
EHBIMU
YMeHI/ISIMI/I .
ITOKa3LIBATh,
CTPOUTH
PacCyXJIeHUS,
QHATM3UPOBAT
b, IeJ1aTh
BHIBO/IbI.

Cdopmupona
HHOCTB
[103HABATEIIbH
bIX UHTCPECOB
1 MOTHBOB,

HaIpaBJICHHbI
X HA U3y4YECHHE
TEMBL.
Bnanenue
COCTaBJISIOIIHN
MU y4eOHO-
1ICCIICIOBATEN
bCKOM

e TENIbHOCTD
FO.

'YMeThb
OOBACHSITH U
[IPUMEHSTD
BHAHUS B
[IPaKTUYECKON
e TeIbHOCTH

'Y Ba)XUTEJIBHO
OTHOCHUTBCS K
YIUTEIO U
OJTHOKJIACCHHK
aMm.

Haxoautb
BEIXOJT 113
CIIOPHBIX
CUTYyallHi.

[IponykTHBHO
e oO1IeHue u
B3aNMOJICHCTB
1508




26/8 |OOMeH BemecTB U MPEBpaIleHNE TPAHCIISIITUN U
PHEPTUU B KIIETKE. TPAHCKPUIILIUH.
3HAThL CIIOCOOBI
YPOK U3y4eHus u neg;@ulmozo MUTaHusg
Baxkpenienuss SHaHUu. OpFaHI/ISMOB.
MMeTh
DHepreTuveckuii 0OMeH B [IPEACTaBJICHAE
27/9 [knetke. 0 Basax murosa,
[Kombunuposanulil. [pouecce
peAyITUKAIIIH,
PKH3HEHHOM
[IMKJIC KIICTKH,
Tune! Ki1eTouHoro nutadus. Poto uHTepdasze
CUHTE3 U XEMOCHUHTE3. 3HATH MPOLIECCHI
28/10 |Kombunuposanmsiii. PKM3HEIESITEIHHO
CTH KJICTKH.
[TnacTnyeckuii 0OMeH: OMOCUHTES OnpeereHue
OenkoB OCHOBOITOJIAraro
29/11 |Kombunuposanmsiii. [IUX TOHSTHIA:
OOMEH BEIIICCTB,
HYHEPreTUUYECKUI
Perynsiiust TpaHCKPUIIITUU U ooMeH,
TPAHCIISALMU B KJIETKE IACTHICCKI
30/12 | opranuszme. oGMeH,
IKombunuposanmulil. MeTaGommsm.
31/13 |lenenue kimeTku. MuTO3. MKOJIH3.
IKombunuposanmulil. KieTounoe
imprxanue. [uka
KpeOca.
bIXaTelIbHas
32/14 |[lenenue xneTku. Meiios. [1CTTh.
[TonOBEIC KIETKH OKHCIUTEIIBEHOS
bochoprupoB
[IpakTuyeckas padora «Pemenu| [aHue.
€ 3JIeMEHTapPHbIX 32/1a4 110 MmeTh
MOJICKYJISIPHOM OMOJIOTHID. [pEICTABIEHUE
IKombunuposanmulil. 0 TUIIAX KJIETOUH
oro
33/15 | O6o61marommii YPOK 110 TeEMe MUTAaHUuS: (1)0”[00
«KJ1eTo4HbIi ypOBEeHb MHTE3 U
OpPraHu3anuu >KUBOH MPUPOABLI» XEeMOCUHTES
(KOHTPOJILHBII TeCT 5) 3HATh, KaK
v o [IPOUCXOIST
3}[’;0]_:;; O0WEeHUA U cucmemamusayuu OCHOBHBIE ATAIIbI
34/16 (OOoOmIarIUi YPOK DHOCHHTE3a
KOH(EpEeHIIHsI IO UTOTaM bena.
y4eOHO-HCCIIeI0BATENbCKOM XPAHCHHC,
1 IPOEKTHOM JEeSTEIbHOCTH riepesiata u
peanuzanus
Ypox 0b60bwenus u cucmemamuzayuu HACJICICTBCHHOH
35/17 |OpraHu3anus moroToBKH HHbopMaluH B

kK EI'D

MEXTY
CTPOCHHUEM H

byHKIHSIMHU
KJICTOK.

[IpoBOoaUTH
OHOJIOrMYECKHE
MCCIEIOBAHUS U
1eJ1aTh BBIBOJBI
Ha OCHOBE
MOJTYYCHHBIX
[PE3YJIBTATOB.

CpaBHHUBATH
CTpoeHUE
HYKapHOTHYECK
UX |
MIPOKAPUOTHYEC
KHX KJIETOK Ha
OCHOBE aHAIIN3a
MOJTYYCHHBIX
TAaHHBIX

Briaendars
CYILIECTBCHHBIE
MPU3HAKH
[TPOIIECCOB
oOMeHa
BEIIIECTB.
OOBSICHATD
KOCMUYECKYIO
[pOIb
(boToCcHHTE3Aa B
ourochepe

BriaendaTs
CYIIICCTBCHHBIC
MPU3HAKH
rporecca
OHMOCUHTE3a
0EJIKOB U €T0
MEXaHU3M

BriaendaTs
CYILIECTBEHHbBIE
[PU3HAKU
[POIIECCOB
PKU3HEICATEIIbH
OCTH KJICTKH.

OOBICHATE MeEX
AHU3MBI

B Ipolecce
COBMECTHOI
yaeOHOH

eI TeIbHOCTH
C YUYETOM
[TO3HUIINHI
JIpYTHUX
Y4aCTHUKOB
eI Te IbHOCTH
pu
00CYXICHUN
BIIUSHUS
HapKOT€HHBIX
BCIIICCTB Ha
[IPOIIECCHI B
KJICTKE.
Mcnonbp30BaH
e CPEJCTB
KT B
pEIEHUN
KOTHUTHBHBIX,
KOMMYHHUKATH
BHEIX U
OpraHU3aLOH
HBIX 3a7a4.

OBnanexue
MeTo1aMu
HAYYHOTO
[O3HAHUS,
MCTIOJTb3yEMbI
MU TTpH

01 OJIOTNYECKH
X
MICCIICTOBAHHS
X B ITpoIecce
BBITTOJTHEHHST
1abopaTOpHEI
X paborT.




Ypox 0b606wenus u cucmemamuzayuu
BHaHU

KJIETKE. Y METh
[MOJIE30BaThCS
FCHESTHUYCCKHUM K
0JIOM.

Permates Ononoru
UECKHE 3a1a4H,
CBSI3aHHBIC

C onpeJieJIeHuEM
[MOCJICIOBATEIbLH
OCTH
HYKJICMHOBBIX
KUCIIOT U
YCTaHOBJICHUEM
COOTBETCTBUIM
MEXIy HEU U
[MOCJICIOBATEIIHH
OCTBIO
AMHHOKHCIIOT B
eI THIC.
3aJa4H 110
MOJIEKYJIIPHOU
OHoJIOrHu

[PETYJISIUUA TIPO
1ISCCOB
PKU3HEICATCIbH
OCTH B KJICTKE.
Onpenenarb
MUTO3 KaK
OCHOBY
0ecIo10ro
[Pa3MHOXEHHUS U
[pocra
[TocTpoenue
MEHTAITbHOM
KapThl

MMOHSATHI
OTpa’kKaroIei
CYIIHOCTh
[TOJIOBOT'O
[Pa3MHOKEHHUS
OpraHu3MOB.

[IponykTuBHOE
oOIeHNE U
B3alMOJIENCTBU
c

B IIpoliecce
COBMECTHOI
yaeOHOM
TesITeIbHOCTH C
ya€ToM
[MO3HUITNH
JIPYTHAX
[Y4aCTHUKOB
eI TeIbHOCTHU
pu
00CYXICHUN
BOITPOCOB
MEHOTHUECKOTO
TeIIeHUS
KJICTKH.

OBnanenne
METOIaMHU
HAyJIHOTO
[TO3HAHUS B
rporecce
CpaBHUBAHUS
[TPOIIECCOB
MHTO3a U
Mero3a,
[IPOIIECCOB
00pazoBaHMs

MY>KCKUX U




PKEHCKUX
[10JI0OBBIX
KJICTOK Y
UeJI0BEKA.

/leMoHCTpaus
HaBBIKOB
[M03HABATEJILHO

i
pedaexkcumn




