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Pabouyast nporpamma
yuyeOHOro kypca «buoJsiorus»
Pa3nen «O0wmas omosorusi», 10 kiaacc.

PaGouas mporpamma cocTaBlieHa Ha OCHOBE MPOrpaMMbl, CO31aHHOM
aBTOPCKMM KOJUIEKTHBOM Mo pykoBoacTBoM B. B. Tlaceunuka.

PaGouast mporpaMmMa OpHeHTHPOBaHa Ha MCTONb30BaHKe yyeOHuka: B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Py6uos
Bbuonorus. O6uas 6uosnorus. 10 knacce.
MockBa, usnarensctBo «IIpocsewenue», 2019.

CocraButens: yuutens 6uonoruu Kankaesa A. J1.
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PABOYASA TIPOTPAMMA
ITo Ouosoruun
10 xmacc

MNOACHUTEJBbHASA 3AIINCKA

esin u3yvenusi yueOHOro npeamera:

Nzydenne 6monoruu B 10 Kiracce HampaBIeHO HA JOCTHXKCHUE CICTYIOIINX TICTeH:

. OCBOeHHMe 3HaHUN O OWOJIOTMYECKUX cHcTeMax (KJIeTKa, OpraHu3M); UCTOPUU
pPa3BUTHA COBPEMCHHBIX HpeILCTaBJIeHI/If/'I 0 JKUBOU npupoAc; BbIIAOIIUXCA OTKPLITHUAX B
OMOJIOTHYECKOW HayKe; poiu OHOJOrMYecKod HaykKd B (OPMHPOBAHUU COBPEMEHHOM
GCTGCTBGHHOHaquOﬁ KapTUHBI MUpa; MCTOAAaX HAYYHOI'O ITO3HAHUA

. OBJIaJleHHe YMEHUSMH  CaMOCTOSITEIbHO  HAXOJUTh, AaHAJIW3UPOBAThb U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(POPMAITUIO; TIOIH30BATHCS OMOJIOTHIECKONH TEPMHUHOIOTHEH U
CUMBOJIMKOW; yCTaHAaBIUBAaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM W  COILHMAIBHO-
SKOHOMHYECKUMU M SKOJIOTHYECKUMH MpOOJIeMaMU YEeIOBEYECTBA; OIEHUBATH IOCIEICTBUS
CBOEH J1eATEIIbHOCTH 110 OTHOIIEHHUIO K OKpY»Kalollel cpezie, CoOOCTBEHHOMY 3/10POBBIO;

. pa3BUTHE I[I03HABATEIIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B TIpoIlecce W3YYCHHS BBIJAIOMIMXCS JOCTHIKCHHA OWOJIOTHH, BOIICAIINX B
00IIeUeIOBEUECKYI0 KYIbTYPY; CIOKHBIX U MPOTUBOPEUUBBIX MYTEH Pa3BUTHUS COBPEMEHHBIX
HAyYHBIX B3TJISJIOB, WICH, TEOpWH, KOHICMIWN, PA3JIMYHBIX THUIIOTE3 B XOJe pPabOTHI C
Pa3IMYHBIMH UCTOYHUKAMH HH(GOPMAIIHH;

° BOCIIUTaHWe YOEXIEHHOCTH B IO3HABAEMOCTH >KMBOM IPHUPOJBI, CIOKHOCTU U
CaMOLIGHHOCTH JKM3HM KaK OCHOBBI OOIIEYETIOBEUECKHX HPABCTBEHHBIX LIEHHOCTEH U
PaLMOHAIILHOTO NPUPOAOIOJIb30BAHNUS;

. HCNO0JIb30BAHNE NPUOOPETEHHBIX 3HAHUI U YMEHUIl B

MMOBCEIHEBHOM KU3HU JUIsI OLEHKH MOCJIEACTBUI CBOEH NEATEIbHOCTH 110 OTHOLIEHUIO K
OKPY’KaIOIIEe cpejie, 30POBBI0 APYTUX JIIOJAEH U COOCTBEHHOMY 3/0pPOBbIO; OOOCHOBAHHS U
colOuroieHust Mep MpOo(UIaKTUKN 3a001€BaHUI.

OO0mas xapakrepucTuka yueOHOro npeamera.

Kypc O6monoruu Ha cTyneHu cpefHero (MOJHOT0) oOIiero oOpa3oBaHUs HamlpaBlieH Ha
dbopMHUpOBaHHME y YYalIUXCS IEJIOCTHOM CHCTEMbl 3HAHWUW O JKMBOW TPHUPOJE, €€ CUCTEMHOMN
OpTaHMU3aIMH U SBOJIOIIH, TIO3TOMY MIPOrpaMMa BKIFOYAET CBEACHUS 00 0OIINUX OUOIOTHYECKUX
3aKOHOMEPHOCTSX, IPOSBIISIONINXCS HA PA3HBIX YPOBHSIX OpraHU3aIUU KUBOW TTPUPO/IBI.

OCHOBY CTPYKTYpUpOBaHHS COAEpKaHMS Kypca OWOIOTMH B CTapiied IIKole
COCTaBJISIIOT BEIYyIME CHCTEMOOOpa3yrolue HUAEH — OTIMYUTENbHbIE OCOOCHHOCTH >KMBOMU
NPUPOJbI, €€ YPOBHEBAs OpPraHU3alus U SBOJIOLHUS, B COOTBETCTBHHM C KOTOPHIMHU BBIJEJICHBI
coJiep)KaTeNbHble TUHUU Kypca: buonorus xak Hayka. MeTtonasl HayuyHOro nosHanusi; Kierka;
Opranusm; Bug; Jxocucremsl.

OcHOBY wu3ydeHHs Kypca OHOJIOTMM COCTaBISIIOT  SKOJOrO-3BOJIIOLMOHHBIA U
(GYHKIIMOHATBHBINA TOJXO/bI, B COOTBETCTBUH C KOTOPBHIMHU aKIIEHTHI B U3yUY€HUU MHOT000pa3us
OpraHM3MOB  MEPEHOCATCS €  PACCMOTPEHHS]  OCOOEHHOCTEH  CTPOEHHUS  OTAEIbHBIX
MPEACTABUTENEH Ha PACKPBITUE MPOIECCOB HUX >KU3HEACSATENBHOCTH M YCIOXHEHUE B XOJI€
HBOJIIOLIMHU, TIPUCIIOCOOIIEHHOCTH K cpejie OOUTaHus, POJIM B SKOCUCTEMAX.



PaGouass mporpamma cocTraBjieHa Ha OCHOBe  (heaepaabHOr0  KOMIIOHEHTA
rOCy/IapCTBEHHOTO CTaHAapTa CpelHero oOmero o0pa3oBaHus, NPUMEPHON MPOTrpamMMbl
cpemHero o0Iero o0pa3oBaHus M0 OMOIOTHH, PEKOMEHI0BaHHOW MUHUCTEPCTBOM 00pa3oBaHus
u Hayku P® (mpuka3 MunoOpazoBanus Poccun ot 9 mapta 2004 . Ne 1312).

Pabouas mporpamma cocTaBiieHa Ha OCHOBE MPHUMEPHOH MPOTrpaMMBbl CPEeHETO OOIIEro
o0Opa3oBaHusl MO OWUOJIOTMH, PEKOMEHJOBaHHONH MuHHCTEpPCTBOM 00pa3oBaHus U Hayku PO,
ABTOPCKOW IPOTPaMMBbI K IPEAMETHOMN JIMHUH Y4eOHUKOB «JIunust sxuznu». (buonorus. Paboune
nporpammel. [Ipenmernas nuHus yueOHUKOB «JInHust xuzam». 10 — 11 kmaccsl : yued, mocodue
JUisi 001eo0pa3oBaT. opranusanuii: 6a3oBeiii ypoBeHb / B.B. Ilaceunuk, I'.I'. IlIBemnos, T.M.
Edumona. — M.: IIpocsemenue, 2018. — 64 c.)

B nporpamMy BHeceHbl M3MEHEHHS] B KOJIMYECTBO YacOB IO HM3y4aeMbIM TeMaM U3
pe3sepBa y4yeOHOrO BpEeMEHU [UIsl peaju3aluud aBTOPCKUX IOAXOJOB, HCIOJIb30BaHUS
pa3sHooOpa3HbIX (OpM OpraHM3alru y4eOHOTO Mpolecca, BHEAPEHHUS COBPEMEHHBIX METOI0B
00y4YeHHUSs U Nearorn4ecKuX TeXHOIOTHA.

MecTo yueOHOro nmpeaMera B y4eGHOM IJIaHE.

VYueOusiit mnan MOY «COIL Ne6» orBonut 70 yacoB [1st U3ydeHuUs: yueOHOro npeaMera
«buonorus» B 10 kitacce, u3 pacdyera 2 ydeOHBIX 4aca B HEJCIIO.

Pe3yabTaThl 00yueHus:

J JINYHOCTHBIE!

- 3HAHWE OCHOBHBIX MPHUHITUIIOB U MPABUJI OTHOIICHHS K XHUBOW MPHPOJIC, OCHOB
3I0pOBOTO 00pasza KU3HU M 3J0pPOBbecOEperaronIuX TEXHOJIOTHN; pealn3alus YCTaHOBOK
37I0pOBOT0 00pa3a KU3HU;

- c(hOPMHUPOBAHHOCTH TO3HABATEIILHBIX WHTEPECOB U MOTHUBOB, HAIIPABJICHHBIX HA
W3YYEHUE JKUBOUW MPHUPOJbI; UHTEIEKTYAIbHBIX YMEHUH (IOKa3bIBaTh, CTPOUTH PACCYKICHUS,
aQHAIM3UPOBATh, CPABHUBATH, JCNIATh BBIBOJBI W JIP.); ICTETHYECKOTO OTHOIICHHS K >KHBBIM
o0OBbeKTaM.

o MeTanpeaMeTHbIe:

- OBJIAJICHUE COCTABJISIFOIIMMHE HCCIIEOBATEIIBCKOW M TIPOCKTHOW JIEATEIHHOCTH,
BKIIOUasi YMEHHs BHUAECTh MPOOIEMy, CTaBUTh BOMPOCHL, BBIABUTAaThH THUIMOTE3bl, JaBaTh
OTIpe/IeNICHUs] TTOHITHIM, KIACCH(PUIIMPOBATh, HAOIIOIaTh, MPOBOIUTH IKCIICPUMEHTHI, JCIATh
BBIBOJIBI U 3aKJIIOUEHUS, CTPYKTYPUPOBATh MaTepua, OOBSICHATh, IOKA3bIBaTh, 3alUIIATh CBOU
UjIcH,

- yMEHHE paboTaTh C pa3HBIMH HCTOYHUKAMU OHOJIOTUYECKOW WHGOpMAIUH:
HAXOJHUTh OMONOTHMUYECKYIO0 HH(OPMAIIMIO B Pa3IMUHBIX UCTOUYHHUKAX (TEKCTE yueOHHMKA, HAyYHO-
MOMYJISIPHOW  JTUTEpaType, OWOJIOTHUECKUX CIIOBApSX M CIPABOYHUKAX), aHAIM3UPOBATH U
OIICHUBATh WH(OPMAILINIO, TPEOOPa30BHIBATH HHPOPMAITHIO U3 OTHOU (POPMBI B APYTYIO;

- CIIOCOOHOCTH BBIOMPATH IIEJICBBIC I CMBICIIOBBIC YCTAHOBKH B CBOUX JCHCTBHSX H
MOCTYMKaX MO OTHOIICHUIO K )KUBOU MPUPOJIE, 3I0POBBI0 CBOEMY U OKPY)KAIOIIINX;

- YMEHHE aJICKBAaTHO HCIIOJIB30BaTh pPEUYEBBIC CPEACTBA IS JTUCKYCCHH U
apryMeHTallid CBOCH TO3WIIMH, CPAaBHUBATh PA3HbIC TOYKH 3PEHUS, apryMEHTHPOBATH CBOIO
TOYKY 3pEHUS, OTCTAMBATh CBOIO MO3HUIIHIO.

o npeaIMeTHbIE:

- BBIJICTICHHE CYIIECTBEHHBIX MIPU3HAKOB OMOJIOTUIECKIX 00BEKTOB
(OTIMYUTENBHBIX MPU3HAKOB KUBBIX OPTaHU3MOB; KJIETOK U OPraHU3MOB PACTEHUM, JKUBOTHBIX,
rpuOoB U OaKTepHii,; OpraHu3Ma YeJIOBEKa; BUIOB, SKOCHCTEM; OMocdepsl) U TpoiieccoB (0OMeH
BEIIECTB U IMpEeBpallleHUe dHEPTUU, TUTAHHE, AbIXaHHUE, BbIIEICHHUE, TPAHCIOPT BEIIECTB, POCT,
pa3BHUTHE, PA3MHOXKCHHE, PETYJISAIUS JKU3HESATEIIPHOCTH OpPraHu3Ma; KPyroBOPOT BEIISCTB U
MpEeBpaIleHHE YHEPTUU B IKOCUCTEMAX);

- MpHUBEJCHUE  JIOKa3aTeNbCTB  (apryMmMeHTalus)  pOACTBa  uejoBeKa  C
MJIEKOTIUTAIONIMMU KUBOTHBIMH; B3aUMOCBSI3H YEIOBEKA U OKPYKAIOUIEH Cpelbl; 3aBUCUMOCTH
3/I0POBbS UEIOBEKA OT COCTOSHUSL OKPYXKAIOMIEH Cpefbl; HEOOXOAUMOCTH 3aIUTHI OKPYKArOIIeH



Cpezbl; COOMOAeHUS Mep MPO(UITAKTUKY 3a00JI€BaHUHN, BBI3BIBAEMbIX PACTCHUSIMHU, )KUBOTHBIMH,
OakTepusMH, TprHOaMH 1

BUpYyCaMH, TpaBMaTu3ma, crpeccoB, BUU-uHbekum, BpeIHbIX MPUBBIYEK, HAPYIICHUS
OCaHKH, 3pEHUSI, CIyXa, MHPEKIIMOHHBIX U MPOCTYIHBIX 3a00JICBaHHIA;

- KJIacCU(pUKALUS - ONpEACIICHUE MPUHAMIC)KHOCTH OHOJIOTUYECKUX OOBEKTOB K
OTpeeNIeHHON CHCTEeMaTHYeCKOH TPYIIIe;

- OOBSICHEHHE POJIM OHMOJNIOTHH B TMPAKTUYECKOW ACSITENLHOCTH JIOJCH; MecTa H
pOJIM 4esjoBeKa B IMPUPOJE; POJACTBA, OOIIHOCTH MPOUCXOXKIEHHUS M SBOJIOINUH PACTCHHHA U
JKUBOTHBIX (Ha MPUMEpPE COMOCTABICHUS OTIAEIBHBIX TPYII); POJIU PA3IUYHBIX OPraHU3MOB B
JKU3HU 4YeNIOBEKa; 3HAYeHUs OMOJIOrMYecKOro pa3HooOpas3usi Ijs coxpaHeHus Ouocdepsl;
MEXaHH3MOB HACJICJICTBEHHOCTH U M3MEHUYUBOCTH, TIPOSIBIICHUS HACIICACTBCHHBIX 3a00ICBaHUI Y
YyesioBeKa, BUA000pa30BaHus U MPUCIIOCOOIEHHOCTH;

- paziMueHue Ha TaOJMIlaX 4YacTe W OPraHOUJOB KJIETKH, OPraHOB U CHCTEM
OpPTraHOB YEJIOBEKA; Ha JKUBBIX O0BEKTAX M TAOJMIIAX OPraHOB I[BETKOBOTO PACTEHUS, OPTaHOB U
CHCTEM OpPraHOB >XMBOTHBIX, PACTEHUN pa3HBIX OTIEJIOB, JKMBOTHBIX OTHAEJIBHBIX TUIIOB HU
KJIACCOB; HamOoJiee PAaCHpPOCTPAHCHHBIX PACTEHUH M JIOMAIHUX >KUBOTHBIX; ChEJOOHBIX U
ATOBUTBIX TPUOOB; OMACHBIX AJIs YeNIOBEKA PACTEHUHN U JKUBOTHBIX;

- CpaBHEHHE OMOJIOTMYECKMX OOBEKTOB U IPOLIECCOB, YMEHHUE JI€JaTh BBIBOJbI U
YMO3aKJIIOYEHHs] HA OCHOBE CPaBHEHHS;

BBISIBJIEHME W3MEHYMBOCTHM OpPraHU3MOB; IPHUCIOCOOJIEHUM OpPraHu3MOB K cCpene
OOUTaHUSA; THUIOB B3aUMOJEHCTBHS pa3HbBIX BHJIOB B 3KOCHUCTEME; B3aMMOCBS3EH MEXIY
0COOEHHOCTSIMH CTPOCHHS KIIETOK, TKAHEH, OPraHOB, CUCTEM OPTaHOB M UX (DYHKIIHSIMU;

- OBJIa/ICHUE METOAaMU OHOJIOTMUECKOW HayKu: HaOJIOJeHHe U OIMCaHue
OMONIOTNYEeCKUX OOBEKTOB M IPOLIECCOB; IOCTAHOBKA OWOJOTMYECKUX HKCIEPUMEHTOB U
00BsICHEHUE UX PE3Y/IbTATOB.

OCHOBHOE COAEPKAHMUE (70 4)

Bgenenue (5 1)

OObeKkT u3ydeHust Ouonoruu - >kuBasg npupona. OTIMYUTENbHBIE NPU3HAKU >KUBOU
IIPUPOJBL: YPOBHEBas opraHuzauus W 3BoaouusA. OCHOBHBIE YPOBHHM OpraHM3alMU >KWBOHN
npupoasl. Ponp Ouonormyeckux TeOpud, HUACH, TUMOTe3 B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYyYHOU KapTUHBI MUpa. MeTOo/1bl MO3HAHUS )KUBOW IIPUPOJIBL.

1. MouJiekyasipHblii ypoBeHb (13 4)

Pa3Butne 3nanmii o knerke (.P.Iyx, P. Bupxos, K. bap, M.ILInetioen u T.Illsann).

Kierounas teopus. Poip KiI€TOUHON TEOPUH B CTAHOBJIEHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOH! KapTUHBI MUDA.

XHWMHMYECKUH COCTaB KJIETKU. POJb HEOPraHMYECKUX U OPTraHMYECKUX BEIIECTB B KIIETKE
Y OpraHU3Me 4YeJI0BeKa

Crpoenue kneTku. OCHOBHBIE YacTH U OPraHOMJIbI KJIETKH, UX (YHKIHMH; TOSJEpHBIE U
anepHble kineTku. CtpoeHune U QyHKIMH XpomocoM. Bupycsl - Heknerounsie gopmsbl. JJHK -
HOCHUTEIb HAaCJIeICTBEHHOM HH(pOpMAIIHH.

2. Kuaerounblii yposenn (38)

Jlenenuie KJIETKU - OCHOBA pOCTa, Pa3BUTHS U PA3MHOXKEHHUS Opranu3MoB. MuTo3. Meiio3.
[TomoBoe u Gecmnonoe pazmHokeHre. OMmIOAOTBOPEHUE, €ro 3HaueHHe. 3HAYCHUE MOCTOSTHCTBA
yrcna U (GopMbl xpoMocoM B kieTkax. [eH. ['enernueckuit kon. OOMEH BemIeCTB U
MIPEBPAIICHHS YHEPTUH - CBOMCTBA )KHUBBIX OPTaHNU3MOB.

NunuBuayanbHOEe pa3BUTHE Opranu3Ma (oHToreHnes). [IpmumHbl HapylmieHU pa3BUTHUS
Oopranu3MoB. MHAMBUIyaTbHOE pa3BUTHE YEIOBEKA. PEpOIyKTHBHOE 310POBhE.

Opranusm - enqunoe uenoe. [locneacTBus BIUSHUS alKOroJisg, HIKOTUHA, HAPKOTUYECKUX
BEIIIECTB Ha Pa3BUTHE 3apO/IbIIIA YETOBEKA.

3. OpranusmenHblii yposensn (12)



Oco0OeHHOCTH OJHOKJIETOYHBIX, KOJOHHAIBHBIX W MHOTOKJIETOYHBIX OpPTraHU3MOB.
B3auMocBs3b TKaHEW, OpraHoB, CHUCTEM OpPraHOB KaK OCHOBAa IIEIOCTHOCTH OpTraHHU3Ma.
OCHOBHBIE TIPOIECCHI, MPOUCXOMASIINE B OpraHMW3MeE: NMHUTAaHUE WU MUIICBApEHHUE, IBUXKEHUE,
TPAHCIIOPT BEIIECTB, BBIACICHHUE, PA3IpakKHUMOCTh, PETyJsIus y opranu3moB. [lognepkanue
roMeocTasa, IPUHLIUI 00paTHOM CBSA3H.

PazmHoxxenue opranu3smoB. becnonoe u  monoBoe  pasMHOXeHHE. [[BoiHOE
OIUIOJJOTBOPEHUE y IBETKOBBIX pacTeHuil. Buapl omiogoTBopeHuss y *UBOTHBIX. CriocoObl
Pa3MHOXKEHHUS y pacTeHUI M )KUBOTHBIX. [lapTeHorene3. OHTOreHe3. OMOPHOHAILHOE Pa3BUTHE.
[TocTambOpuonansHoe passutue. lIpsimoe u Hempsimoe pazButHe. JKU3HEHHBIC LUKIIBI PAa3HBIX
TPYIIT OpraHU3MOB. Perynsnus MHIUBUAYATBHOTO pa3BUTHA. [IpUUMHBI HapYIICHUH pa3BUTHUS
OpraHU3MOB.



[Ipenmer: buonorus
Kiacc:10

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

Ne
n/n

Tema ypoka

Bun
3aHATHA

Koa-
BO
4acoB

Buanbl
CaMOCTOSITEJILHOM
padoThbI

Buanl gesreibHOCTH

JlaTa npoBeaeHus 3aHATHS

TJIAHHpYeMast

daxTHyeckan

Beenenue (7 1)

Nuctpykrax no Th. buosorust B cucreme
HayK

YOH3

PT/x, PYp, UP

CaMocTosTeNnbHOe oInpesenieHrne
meneil ydeOHOW JeATENbHOCTH U
COCTaBJICHME €€ IIJIaHa [PU U3YYCHUU
pasnena «OOrmias ouonorus» B 10—
11 knaccax.

Omnpenenenue  OCHOBOIOJNATAIOLINX
MOHATHUI: HAy4YHOE MMPOBO33PEHHUE,
Hay4Has KapTUHAa MHpa, Y4YEHBIN,
Ouonorusi.

OsBnanenue yMEHUEM CTPOUTH
MEHTAIBHYIO KapTy TIOHSITHH.
[IponykTHBHOE OOLIECHHE C APYTHUMHU
YYaCTHUKAaMH  JCATEJBHOCTH B
nporiecce 00CYKICHHUS POJIM U MecTa
Ouooruu B (hopMupoBaHUH
COBPEMEHHOM HAy4YHOH KapTHUHBI
MHUpa, MOPaKTUYECKOro  3HAYCHHUS

OHOJIOrHYECKUX 3HAHUHI 5
podeccuii, CBSI3aHHBIX c
OHOJIOTUEH. CaMocTosTeIbHas
HH(POPMAIIHOHHO-TI03HABATEIbHAS

JIEATETLHOCTD c Pa3TUYHBIMU
HUCTOYHWKAaMH  wH(popMmanuu, eé
KpI/ITI/IquKaH OLICHKAa 158

WHTEPIIPETALNS 110 BONPOCY BIHSHUS
€CTECTBEHHBIX HAayK B II€JIOM H
OonoIoTNn B YaCTHOCTH Ha
OKPYIKAFOILYIO cpeny,




9KOHOMHYECKYIO0, EXHOJOIHYECKYIO,
COLMANBHYI0O M OSTHUYECKYIO CQepsl

JeSITeTbHOCTH YeoBeKa.
Hcnons3zoBanue CPEICTB
nHPOPMAITHOHHBIX u
KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTHI
(manee — WKT) s co3ganus

MYJIBTUMCAUANIPC3CHTAINN

OO0BEKT n3ydeHus: OUOJIOTUN

YOMH

I3, PT/x, PYp,
oY, UP

OrmpesieNieHHe  OCHOBOIOJIATAIOIINX
HOHATHH:  METOJOJIOTHS  HAYKH,
O0BEKT  HCCICAOBAaHHA, MpPEIMET
WCCIIC/IOBAHUS, JKH3Hb, JKH3HCHHBIC

CBOMCTBA. CaMocTogTenpHas
UHGOPMAIMOHHO-TIO3HABATEIbHAS
JeTENLHOCTD c Pa3TUIHBIMU

HCTOYHHKAMU nHpOpMAIHH B
OTHOIIIEHWM  CYIIECTBYIOLIUX  Ha
CErOJHAUIHUNA JIEHb OINpeIeNCHUN
MOHATUSL «KU3HBY», €€ KpUTHYECKas
OllCHKa | HWHTEpIpeTanus C

nocJeayromen MOATOTOBKOM
“H(OPMAIMOHHBIX  COOOIIEHUH, B
TOM YHCIIe MO IKPETIEHHBIX
MYJIbTUMEIHAIPE3CHTAIUSMH.

IIponyxtuBHOE oOuieHne u
B3aHMMO/JICHCTBHUE C JIPYTHUMUA
y9aCTHUKaAMHU JIESTEIBHOCTH B
rporiecce 00CyKIeHUs
AKTyaJIbHOCTH TEeM YYEeOHBIX H
HCCIIEI0OBATENLCKHIX MIPOEKTOB.
PazButne MO3HABATEJIbHOTO

MHTEpeca K M3y4YeHUI0 OMOJIOTHH Ha
OCHOBE M3y4YEHUs] WHPOPMAIMOHHBIX
HUCTOYHMKOB O  PacTeHHsAX W
KUBOTHBIX Ha repbax u (uarax
pa3IMyYHBIX CTpaH MHpPa U PErHOHOB




Poccuu

MeTtoanl Hay4YHOT'O ITO3HAaHUA B ouonoruu

YOMH

13, PT/x, PYp,
oy, up

OmpeneneHre  OCHOBOIIOIATAIOIINX
MOHSATUH: HAay4YHBIA METOJ, METOABI

UCCIICIOBaHUS: HaOJI0IeH e,
9KCTICPUMEHT, OTIMCAHKEe, U3MEPEHUE,
CpaBHEHHE, MO/ICITUPOBAHUE,

CPaBHUTEIBHO-UCTOPUUCCKUN METOJI.
CocTaBiieHue Ha OCHOBE pabOTHI ¢
YIeOHIUKOM u JIPYTUMHA
WH()OPMAITMOHHBIME ~ WCTOYHHKAMHU
CXEMBI,  pacKpblBalOLEW  3Tambl
MPOBEACHUS Hay4HOI'O
HCCIIEAOBAHUS W WX B3aMMOCBS3b.
Hcnonws3oBanue o JKEJIaHUIO
ooyuatonuxcs WKT B pemeHun
JTAaHHOM KOTHUTHBHOM 3aJ1a4H.

buomornueckue cucremMbl M ©X CBOMCTBA

YOMH

13, PT/x, PYp,
oy, up

OmnpeneneHne  OCHOBOITONATAIOIIUX
MOHATHI: CHCTeMa, OHOJIOrHYecKas
cucTeMa, OMEP/KEHTHOCTb,
CaMOpETYIIAIHS, SBOJTFOITMOHHBIC
npouecchl. JleMoHCTpanus BlIajacHUs
SA3BIKOBBIMHA cpeacrtsamMu Ipu
OTBETaxX Ha MOCTaBJICHHBIE BOIPOCHI.

CyIIHOCTb KU3HH U CBOMCTBA )KUBOTO
JlaGoparopnast padota Ne 1.
«MexaHU3Mbl CaMOPETYJISIIHI

YOMH
YOVYP

I3, PT/k, PYp,
oY, UP, 113

OBrnaneHne MeETOJNAMH  HAY4YHOTO
MO3HAHUS, WCIONB3YEeMBIMH  IIPH
OHMOJIOTHYECKUX WCCIICIOBAHUSAX.
PazButne YMEHHUS OOBSICHATH
pe3yJbTaThl OMOJIOTHYECKIX
JKCIIEPUMEHTOB. JlaboparopHas
pabora «MexaHU3MBbI
CaMOPETYIISIHI. PazButne
MO03HABATENLHOTO WHTEpeca K
H3yYeHHI0 OWOJIOTMM Ha TpPHUMEpe
MaTepHajoB 0 B3aMMOCBS3U
CTPOCHHUS u dhyHKIHIA
OHMOJIOTHUECKUX CHUCTEM u




CaMOpEryJIsLun Ha OCHOBE
TTOJIOXKUTENHHON 00paTHOM CBSI3H

OmnpeneneHne  OCHOBOITOJATAIOIIUX
MOHSITUN: MOJICKYJSIPHBIA YPOBEHB,
KJIETOUHBIN YPOBEHb,
OpraHUu3MEHHBIN YPOBEHb,

YPpOBHU OpraHM3alny KUBOM MaTepHH YOMH /3, PT/k, PYp, HOHyﬂﬂHHOHHg-BHHOBOﬁ YPOBCHE,
oy, nup 3KOCHUCTEMHBII YPOBEHB,
omocdepHbIi YpOBEHB.
HeMoHCTpanus BJIAJICHUS
SI3BIKOBBIMHU CpeacTBaMH npu
OTBETaX Ha IOCTABJICHHBIEC BOIIPOCHI.
CaMmocTosITeNnbHBIA ~ KOHTPOJIb U
KOppEKIHUsl Y4eOHOH NesITeNbHOCTH C
UCIOJb30BAaHUEM BCEX BO3MOXKHBIX
pecypcos IS JOCTHKECHHUS
[IOCTaBJICHHBIX LI€JIeH M pealn3aliu
TUIaHOB JIeSITeTbHOCTH.
HemoncTpanus HaBBIKOB
MI03HaBATENLHON pediexcun.
Kounrpoabnas padora Ne 1. Tema: VPK K IIponyxtuBHOE oOuieHne u
«BBeneHuey. B3aMMO/IEHCTBUE B npolecce
COBMECTHOM y4eOHOH HesTeIbHOCTU
C  y4€TOM  TIO3MLIHMH  JPYyrux
YYaCTHHUKOB JeSITeTbHOCTH.
HemoncTpanus BJIaJICHUS
SI3BIKOBBIMH CPE/ICTBAMHU. Y BEPEHHOE
[10JIb30BaHUE OMOIOTHYECKON
TEPMHHOJIOTHEN B npenenax
H3Y4YEHHOM TEMBI
MoJiekyaspHblid ypoBeHsb (50 1)
CamocTosTenbpHOe oTIpe/ieTIeHHe
M N 06 uend y4yeOHOW  JAEATENBHOCTH U
OICKYJIAPHBIM YPOBCHE. LJ0IAA YOH3 PT/k, PYp, UP, CP | cocTaBneHue eé IUIaHA.

XapaKTCPHCTHKA.

OHp CACIICHHUEC  OCHOBOIIOJIararouinx
TTOHSTHH: dTOMBI W MOJICKYJIBI,




OpraHUYECKUE U HEOpPraHUYeCKUe
BEIIECTBa,  KOBAJCHTHAs  CBSI3b,
MaKpO3JIEMEHTBI, MHUKPOAIIEMEHTHI,
OMOMOIUMEDPBI: TOMOIIOJIMMEPHl |
reteporonMepsl. CamocTosiTeTbHas
rH()OPMAITMOHHO-TIO3HABATEIFHASL

JESITeTbHOCTh c pasIu4IHBIMU
HUCTOYHMKaMH  uH(popMmauuu, e€
KpUTHYECKas OLIEHKA u
UHTEPIIpETALHS o BOIpOcam
XUMHUYECKOTO  COCTaBa  JKUBBIX
OpraHU3MOB. dopMupoBaHUe
COOCTBEHHOH MO3ULIUU o
OTHOILIEHUIO K uHpOpMaIH,
MOJTy4aeMON U3 Pa3HbIX UCTOYHUKOB.
[IponykTrBHOE oOmieHne u
B3aUMOJICHCTBHE c JIpyTrUMU
y4acTHUKaMHU yueOHO

JESITETPHOCTH  TIpU  00CYXJICHUH
npolsieM pa3pabOTKU YYEHBIMU H
BHEJIPEHUST B TPOW3BOJCTBO HOBBIX
HCKYCCTBEHHO CO3JTAaHHBIX
OpraHUYEeCKUX BeliecTB. Pa3BuTHe
I03HABATEIILHOTO UHTEepeca K
U3YUICHUIO OuoJIOTHH u
MEXKIPEIMETHBIX ~ 3HAHUH  TpH
W3yYEHUH MaTepuana 0 XUMHUYECKUX
CBA3AX B MOJIEKyJIaX BEIIECTB,

HCKYCCTBEHHOM MTOJTy9EHU U
OpPraHMYECKUX BEIIECTB U JIp.

JemoHcTpanus HaBBLIKOB

[I03HABATENbHOM pednexcun.

Mos naGopatopus. VOVYP A3, PT/x, PYp, UP, HpO,E[yKTI/IPHOG o011eHne H

Cp B3alMO/IeCTBHE B npouecce

COBMECTHOHM y4eOHOW MESITeIIbHOCTH
C  y4yéToM  TIO3MIOMH  JAPYTHX




Y4aCTHUKOB JESATEIbHOCTH.
YBepeHHoe MOJb30BaHUE
OMOJIOTHYECKOH TEPMHHOJIOTHEH B
npejenax N3y4eHHON TeMbI

10

Heopraundeckue BelecTBa: BOIa U COJH.

OHp CACIICHHUC  OCHOBOIIOJIararommnx

TIOHSTHIL: BOJIOPOHAS CBSI3b,
TUIPOPUIBHEIE BEIL[ECTBA,
runpopoOHbIe BEIIECTBA.

CamocrosTenpHas WHPOPMAITMOHHO-
MO3HaBaTeNbHAS  JIEATENIFHOCTh  C
PasiIIMYHbIMHA HNCTOYHUKaAMU
nHpopMarmu 00  0COOEHHOCTSX
HEOPTaHUMYECKUX BEIIECTB,
BXOASIIMX B COCTaB KHUBOIo, €€
KPUTHYECKAs OIICHKA u
MHTEPIIPEeTaLHSI. [IponykruBHOE
o0llleHWE W  B3aUMOJIEHICTBUE B
nporecce  COBMECTHOH — y4eOHOH
NESTEILHOCTH C YYE€TOM  TTO3UIIHIA
JIPYTUX YYaCTHUKOB JESITEIHHOCTH.
PazButue TI03HABATEIILHOTO
WHTEpeca B TIpolecce H3YYCHHS
JIOTIOJTHUTEITEHOTO MaTtepuana
yueOHUKa

11

Mos mabopaTtopus.

YOVYP

I3, PT/x, PYp, 1P,
CP

HemoHcTpanus HaBLIKOB
[T03HABATEILHOM pedexcun.
[IponykTrBHOE oOmienne u
B3aUMO/IeCTBHE B nporuecce
COBMECTHOW Y4eOHOW JNIEATEIEHOCTH
¢  y4éroM = TO3MLMH  JAPYrHX
YYaCTHHUKOB eI TETFHOCTH.
YBepeHHoe MOJIb30BaHUE
OMOJIOTMYECKOW TEPMUHOJIOTHEH B
Ipesienax NU3y4YeHHON TEMBbI

12

JIummael u ux POJIb B )KU3HCACATCIIbHOCTH
KIICTKH.

YOMH

113, PT/k, PYp,
oY, UP

OmpeneneHre  OCHOBOIIOIATAIOIINX
MOHATHUM: JIMNHUABLI, HEUTpaIbHBIE




XKHUpBL, dS(UpHbIE CBS3M, BOCKa,

hochomumm b, CTEPOHU/IBI.
JemoHcTpanus BIIaJICHUS
SI3BIKOBBIMHU CpeICTBaAMHU VIS
XapaKTePUCTUKH XUMHYECKOTO
cocraBa JKUBBIX OpPTraHHU3MOB.

Pemenue Owmonormyeckux 3amad Ha
OCHOBE BJIAJICHUS] MEXIPEAMETHBIMH
3HaHWSIMH B 00JacTH  XHMHUH.
IIponyxtusHOE oO1eHne u
B3aUMO/ICHCTBUE B nporecce
COBMECTHOUW Y4eOHOW NeATEIbHOCTH
¢  yu€TOM  TMO3HLMA  JAPYTUX
Y4aCTHUKOB JACATCIIbHOCTHU 110
BOIIpOCaM MIPUMEHEHUS
CIIOPTCMEHaMHU aHAOOJMKOB.

13

JlaGoparopHasi padora Ne
2 OOHapyXCHHE JIMITUOB C ITOMOIIHIO
KaueCTBEHHBIX peaKluil

YOVYP

I3

OBnazieHUe METOJaMU  HAYYHOTO
MO3HAHMS, HUCIHOJb3YEMBbIMU  IPH
OMOJIOTHYECKUX HCCIEIOBAHMUAX, B
mporiecce BBIITOJTHEHUS
nabopaTopHOM paboThI
«O6HapyxeHue JIANHIOB c
MTOMOIILIO KAUECTBEHHON PEaKITHI)

14

VrieBoasl U UX POJIb B ) KU3BHECACATCIIbHOCTH
KJICTKH.

YOMH

I3, PT/k, PYp,
oY, 1P

OmpeneneHre  OCHOBOIIOIATAIOIINX
MOHATHI: YTIIEBOABI, MOHOCAXAPHIFI,
IUCaxapuipl, OIM-  Trocaxapupl,
TIOJINCAXaPHIBI. HemoHcTparus
BIIQJICHUST SI3BIKOBBIMHU  CPEACTBAMHU
JUISL  XapaKTePUCTUKH XUMHYECKOTO
COCTaBa JKUBBIX OpraHu3MOB.
Penienne Oumosiormueckux 3ajayd Ha
OCHOBE BJIAJICHUS MEXITPEIMETHBIMHU
3HAHUSAMH B 00J1aCTH XUMHH.

15

CoctaB u CTpyKTypa OCIKOB.

YOMH

113, PT/x, PYp,
oY, UP

OnpezneneHde  OCHOBOIONAralIIUX
TOHSATHUH: He3aMEHHUMBIC
AMUHOKHCIIOTBI, IICOTHAHAS CBS3b,




KoHpopMarus Oefka, TI00yIspHBIC
u bubpmIIIIpHBIC OceKw,
JeHaTypauusl. IIponyxTuBHOE
oOmieHue W  B3aUMOJCHCTBHE B
Mpollecce  COBMECTHOW  y4eOHOM
JESITEIbHOCTH C YYETOM IO3MLMH
JPYTUX YYacCTHHKOB JEATEIBbHOCTH
npu  OOCYXOEHHHM OCOOGHHOCTEH
cocTaBa M  CTPYKTYphl  OEJKOB.
CamocrosiTensHast MHQOPMAIIMOHHO-
Mo3HaBaTeNbHas  JEeSATeNIbHOCTh C
Pa3nUIHBIMU HNCTOYHUKAMHU
rH(MOPMAIIMU TI0 U3yYEHUIO OEIKOB,
UX cocTaBa M CTPYKTYphl, €€
KpUTHYECKast OLICHKA u
HHTEpIpeTaLusl. CocraBnenue
MEHTaJIbHOU KapThl IOHSATHUI.

16

DyHKINN OEIIKOB.

YOMH

13, PT/x, PYp,
oy, up

OnpeferieHde  OCHOBOITOJIATAIOIIUX
MOHATHI:  CTPYKTYpHbIE  O€mKH,
Oenku-(QepMEeHThl,  TPAHCIIOPTHEIE
OCNIKH, CUTHAIbHBIC OCNIKH, OEIKH
3alUTEl W HamajaeHus, OejKu-
PELenTopHI, OeIKH,
00ecIeunBaroIIIKe JIBIDKEHHE,
3amacHbie Oenku. CamocrosiTenbHast
HHPOPMAIMOHHO-TI03HABATETbHAS

JEATEILHOCTD c Pa3TUYHBIMU
HCTOYHUKAMHU  MHPOpPMALUKA 110
W3YYCHUIO OCIIKOB W BBITIOIHIEMBIX
uMu  QyHKIMH, e€ KpUTHYecKas

OIIeHKa u WHTEPIIPETAIHSL.
dopmupoBaHue cOOCTBEHHOH
MO3ULIMU 1O  OTHOUICHHIO K
MOTy9aeMOM OmoToTHIECKOMH
WHPOPMAITUH. PazBurne

IIO3HABATCJIIbHOI'O HHTCpPECa IIpu




H3yYEHHUH JOTIOJTHUTENEHOTO
MaTepuasa yaeOHNKa

17

JlaGopaTopHas padora Ne
3. ObHapyxeHue OSITKOB C IIOMOIIBIO
KaueCTBEHHBIX PEaKIUH.

YOVYP

J3

OBiazeHne MeToJaMH  Hay4HOTO
MO3HAHUS, HUCHONB3YEMBIMH  IpH
OMOJIOTUYECKUX HCCIENIOBAHUAX, B
nporecce BBIITOJIHEHUS
nabopaTopHOH paboThI
«Ob6HapyxeHue OeKOB C MOMOILBIO
KayeCTBEeHHOW peakium». Pa3Butue
[I03HABATEIBLHOTO HHTEpEca K
U3y4YeHHIO OWOJIOTUM Ha OCHOBE
H3yYCHHS JOTIOJTHUTEIBHOTO
MaTepuasa yaeOHNKa

18

Mos naboparopusi.

YOVP

113, PT/k, PYp, UP,
CP

HemoHcTpanms HaBBLIKOB
M03HABaTEILHON peduexcun.
[IponykTrBHOE oOmieHne u
B3auMOJIeiicTBIE B npoiecce
COBMECTHOM Y4eOHOM JIEATSIEHOCTH
c yu€ToM  MO3MUMH  ApYyrux
YYaCTHUKOB NeSITeIbHOCTH.
YBepeHHoe MOJIb30BaHUE
OMOJIOTUYECKOW TEPMUHOJIOTHEH B
npeaenax M3y4eHHOH TeMBI

19

(DepMeHTBI OHOJIOTHYCCKHE KaTaJn3aTophbl.

YOMH

I3, PT/k, PYp,
oY, P

Omnpenenenne  OCHOBOIOJNArAIOLINX
NOHSTHIA:  DHEPrusl  aKTHUBAIWH,
aKTUBHBIM  LEHTp, cyOcTpaTHas
CHEIM(PUIHOCTD, KO(hEepPMEHTHI,
OCJIKU-aKTHUBATOPHI u Oenku-
WHTUOHUTOPBIL. [IponykruBHOE
oOmieHue W B3aUMOJACWCTBHE B
mporiecce  COBMECTHOW  y4ueOHOU
JEATEIBbHOCTH € Y4E€TOM IO3ULUMN
JPYTUX YYacTHHKOB JAEATENHbHOCTH
pu 00CyXJIeHUN OTIIMYHH
(dbepmMeHTOB oT XUMHUYECKUX
KaTaJIn3aTOpOB, BIIMSHUS




KPUTHYECKOTO MTOBBIIICHUS
TEMIlepaTypsl Tella 4YeloBeKa Ha
aKTHBHOCTH (DEPMEHTOB.

20

JladopaTopHas padota Ne 4. I3yuenue
(hepMEHTAaTHUBHOTO pacIICTICHUs
MEPOKCHAA BOIOPOIa B pACTUTEIBHBIX U
JKUBOTHBIX KJIETKaX

YOVYP

J3

OBnaneHue METOJAMH  HAY4YHOTO
[MO3HAHUSI, HCIIOJIb3YEMBIMU  TIPH
OHMOJIOTUYECKUX HCCIIETOBAHUAX, IPU
BBITIOJTHCHUU J1a00paTOPHOH PabOTHI
«Karamutuueckas AKTUBHOCTh
(hepMeHTOB (Ha MpUMEpe aMUIa3bI)».
PasButHe YMEHUS OOBSICHATD
pe3yabTaThl OHMOJIOrHYECKUX
9KCIIEPUMEHTOB

21

HyKJIeI/IHOBLIe KHCJIOTBHI U UX POJIb B JKU3HU
KIICTKH.

YOMH

I3, PT/x, PYp,
oY, UP

Omnpenenenue  OCHOBONOJNArAIOLINX
NOHSTHIA: HYKJICHHOBBIE KHCIIOTHI,
Je30KCUPUOOHYKIICMHOBAsT KHUCIIOTA,
PpUOOHYKIIEHHOBAs KHCJIOTA,
HYKJICOTH, MIPUHIIMIT
KOMITJIEMEHTAPHOCTH, TeH.
[IponyxTuBHOE oOrmieHue u
B3aUMOJeHCTBUE B nporuecce
COBMECTHOHM y4eOHOU JEsITeIIbHOCTH
¢  y4€TOM  TIO3MIMH  JApYyTHX
YYaCTHHUKOB  JEATENBHOCTH  MpHU
00CYXJIeHUH CTpoeHHs W (PyHKIHN
HYKJICMHOBBIX ~ KHCJIOT. PerieHue
OuoylorMuecKkux 3agad B LEJX
noaroroBku kK EI'D. Passutue
MMO03HABATENLHOTO WHTEpeca K
H3yuyeHH0 OWOJOTMH B IpoLecce
H3yUYEHHS JIOTIOJTHUTEIBHOTO
MaTtepuasa yaeOHNKa

22

JlaGoparopuasi padora Ne 5.Brinenenue
JHK u3 TkaHu nevyeHu.

YOVYP

I3

OBnazieHue MeETOJaMH  HAYIHOTO
MO3HAHUS, HUCIHOJb3YEMBIMU  MpHU
OMOJIOTMYECKUX UCCIEIOBAHUIX, TTPH
BBITIOJTHEHUH J1a00paTOPHON paboThI
«Brimenenne [JHK u3 TkaHu mieueHm.
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Mos nabopatopust. Penrenue 3anad mo
ITUTOJIOTHH.

YOVYP

113, PT/k, PYp, UP,
CP

PazButne YMEHHUS OOBSICHATD
pe3ynbTaThl OHMOIOTHYECKUX
9KCIIEPHMEHTOB

JemoHcTpanus HaBBIKOB
MO03HaBaTENLHON pedexcum.
[IponyxTrBHOE oOmienne u
B3aUMO/JICHCTBHUE B mpolecce

COBMECTHOM Y4eOHOI JIeATSIHEHOCTH
¢  yu€TOM  MO3MLMA  JApPYTHX
YYaCTHHUKOB JESATENBHOCTH.
YBepeHHoe MOJIb30BaHUE
OMOJIOTHYECKON TEPMHUHOIOTHEH B
npeenax U3y4eHHOH TeMbI

24

ATO® u apyrue opraHMueCKUe COeIUHEHUS

KJICTKH.

YOMH

I3, PT/x, PYp,
oY, UP

Omnpenenenne  OCHOBOMONATAIOIINX
OHSATHI: ATO, TUIPOJIN3,
MaKpOIPTHUYECKUE CBSI3U, BUTAMUHEI.
[IponykTrBHOE oOmieHne u
B3aUMO/ICHCTBUE B nporecce
COBMECTHOW Y4eOHOW NeATEIbHOCTH
¢ y4€ToM  TO3WIOUH  JAPYTHX
Y4aCTHUKOB ACATCIIBHOCTU npu
00CYKJICHUH BOIPOCOB 00CCIICUCHUSI
YEIIOBEKOM CBOUX TIOTPEOHOCTEH B
OHEPTHUU u BUTaMHHaXx.
CamocrosiTensHast HQOPMAIIMOHHO-
Mo3HaBaTeNlbHAS  JIEATENILHOCTh  C
Pa3TUIHBIMH HACTOYHUKAMHU
WHPOPMAIIUHN O PO HYKJICOTUIOB U
BUTAMHHOB B  OCYIIECTBICHUH
MPOLIECCOB JKU3HENESATEIBHOCTH, €€

KpI/ITI/I‘IeCKaSI OLICHKAa nu
HHTEPIPETALNSL. DopMupoBaHUe
COOCTBEHHOM MMO3UIUN o
OTHOIIEHUIO K  OHOJIOTHYECKOI
nHpOpPMAILIUK,  TIONyYaeMod U3

Pa3HbIX HCTOYHHKOB.




UcnonszoBanue cpeacte UKT mns

25

Bupycsl — HexiieTouHas popma KU3HU

YOMH

13, PT/x, PYp,
oy, up

MOITOTOBKH COOOIIICHHH,
TOIKPETUIEHHBIX
MYyJIbTUMEIUATIPE3CHTAIIUSIMH.
PazButue MMO3HABATEIIFHOTO
WHTEpeca K W3YYEHHWIO OWOJOTHH B
npoiiecce HU3Y4YCHUS
JIOTIOJTHUTEILHOTO Marepuaia
yaeOHHKa

OmnpeneneHne  OCHOBOITONATAIOIIUX
MOHATHUH: BHUPYCBI, BaKIMHA.
[IponykTrBHOE oOmieHne u
B3auMOJIeiicTBIE B npoiecce

COBMECTHOM Y4eOHOM NEATSIBHOCTH
C  y4€TOM  IIO3MLIMH  JPYyrux
YYaCTHHUKOB  JEATENIBHOCTH  MpHU
00CyXIIeHUH poOIIeMBI
IIPOUCXOXKICHNS BUPYCOB U IPUYHUH,
Ha OCHOBaHMU KOTOPBIX MX OTHOCST
K KHUBBIM OpraHu3Mam.
CamocrosiTensHast MHQOPMAIIMOHHO-
MO3HaBaTeNbHAsl  JIEATENBHOCTh €
Pa3NUYHBIMU HUCTOYHUKAMHU
uHQOpMaMK O BHpPycaX © HX
JKHU3HCHHBIX ITUKJIaX, eé KpUTHUYCCKas

OLICHKA u HWHTEPIPETALHSL.
dopmMupoBaHue COOCTBEHHOH
MO3UIMK  TI0  OTHOUICHHIO K
OnosIornUecKon UHQOpMaIUH,

MOJTy4aeMOU U3 Pa3HbIX UCTOYHUKOB.
Pemienne Ouosiornueckux 3ajad B
neasax moaroroBku k EI'D. Passutne
II03HABATEIIFHOIO HHTEpeca K
M3Y4eHHI0 OWomornd B TIpoIEcce
A3y4YEHUS JIOTIOJTHHUTEIIFHOTO
MaTtepuasna yaeOHIKa
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KonrtpoabHast pa6ora Ne 2
«MoJieKyJISIpHBINA YPOBEHb)

YPK

CaMocCTOSITENbHBIA ~ KOHTPOIb U
KOppeKnus y4eOHO# MesTeNbHOCTH C
WCIIONTB30BAaHUEM BCEX BO3MOXHBIX
pecypcoB TUTSt JIOCTHKCHHUS
ITOCTABJICHHBIX TIEJed M pearnu3aiun
IJTAHOB JIeSITEeTFHOCTH.
JemoHcTpanus HaBBIKOB
IT03HABATEIILHOM peduiekcun.
[IponyxTrBHOE oOmienne u
B3aUMO/ICHCTBUE B nporecce
COBMECTHOM Y4eOHOM NEATSIbHOCTH
¢  yu€TOM  TMO3HLMA  JAPYTUX
YYaCTHHUKOB e TeTFHOCTH.
HemoHcTpanus BJIaJICHUS
SI3BIKOBBIMH CPEJICTBAMH. Y BEPEHHOE
I0JIb30BaHUE OHMOIOTHUYECKOH
TEPMUHOJIOTHEN B npenenax
N3Yy4YCHHOI'O MaTcpuajia TCMbI

27

Krnerounsrit ypoBens. O0mast
xapakrtepuctuka. Kierounas teopust

YOH3

PT/x, PYp, UP, CP

CamocrosiTenbHOoe onpeneseHue
nenn y4eOHOM  JIeATENhHOCTH W
COCTaBJICHUE eé IJIaHa.
OnpezneneHde  OCHOBOIONAraloIIUX
MOHSITUH: LUTOJIOTHSl,  METOJbI
U3yUEHUS KIIETKH,
yIBTpalleHTpU(yTrHpOBaHUE,

kineroyHas teopus. IIponykruBHOE
oOmieHne W  B3aUMOJICIICTBHE B
MpOLIeCCe  COBMECTHOW  y4eOHOM
JEATENBHOCTH C Y4ETOM IO3UIHM
IpPYTUX YYaCTHHKOB JESTEIbHOCTU
IIpH OOCY>KIACHUN TPOOIIEM CO3TaHMS
KJIETOYHOM TEOPHUH.
CamocrosTensHass MH()OPMAIMOHHO-
[O3HAaBaTeNbHAs  JIEATENBHOCTh  C
Pa3TUYHBIMH HACTOYHUKAMU
rHpopMalmu 00 OCHOBHBIX 3Tamax




Pa3sBUTUA LOUTOJIOTUU U eé METOdax.

dopMupoBaHHUE cOOCTBEHHOM
MO3WIIMKM 1O  OTHOUICHUIO K
OMOJIOTHUECKOM uH(pOpMAIVH,

MIOJTy9aeMOM U3 Pa3HBIX HCTOYHUKOB.
Hcnonb3oBanue cpeacts MKT ans
MOATOTOBKU “H(POPMAITUOHHOTO
COOOIIEHUS u
MYJIbTUMETHAITPE3EHTAIINH.

28

JladopaTtopHasi padora Ne6 CpaBHeHHE
CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX,
rpuOOB 1 OaKTEepHil IO MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpenapaTax u ux
OIvCaHue

YOVYP

I3

OBnameHne MeETONAaMH  HAYYHOTO
MO3HAHUSA, HCIOJIB3YEMBIMH  IPHU
OMOJIOrMYECKUX HCCIIEIOBAaHMAX, B

porecce BBITIOTHEHUS
nabopartopublx  pabor «TexHuka
MUKPOCKOITUPOBAHUS» u

«CpaBHEHHE  CTPOEHHS  KIJIETOK
pacTeHMi, JKUBOTHBIX, TPHUOOB U
OakTepuil TMOJ MHKpPOCKOIIOM Ha
TOTOBBIX MHKpOIIpenaparax H HuX
OITCaHHE. Pa3Butne
II03HAaBaTEILHOTO UHTEpeca K
n3y4eHHr0 OHOJIOTMH B Ipolecce
N3ydeHUs JIOTIOJTHUTEIBHOTO
Marepuaia ydeOHHKa
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Crpoenne knetku. Kietounas memopana.
IluTorurazma.

YOMH

113, PT/x, PYp,
oY, UP

OmnpeneneHne  OCHOBOIOJIATAIOIIUX
MTOHATHH: KJIETOYHAast CTCHKA,
TJIMKOKAJTUKC, SHJIOLIUTO3:
(haronuTo3 W MUHOIMTO3, FK30IIUTO3,
peuenus, ruajgoiazma,
LUTOCKENIET, KJIETOYHBIH  LEHTP,
LIEHTPUOJIN. IIponyktrBHOE
o0IeHne ¥  B3aUMOICIHCTBHE B
mporecce  COBMECTHOW — y4yeOHOM
JESITETBHOCTH € Y4YE€TOM IMO3MLHNA
JIPYTUX YYaCTHHKOB JICATEILHOCTH
pu 00CYXIEHUH CTPYKTYP KIETKH H




X QyHKUHUH.
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JlaGopaTopHas padora Ne 7. HaGmonenue
IUIa3MOJTH3a U JIeTUIa3MOJIN3a B KJIETKAX
KOJKHIIBI JTyKa.

YOVYP

J3

OBnameHne MeETOJAaMH  HAYYHOTO
[MO3HAHWS, HWCIIONB3YEMBIMUA  IIPH
OMOJIOTUYECKUX HCCIICJOBAHMAX, B

mporecce BBITIOJTHCHUS
nmabopaTopHOit paboTHI
«Habnronenue 1a3MoJI3a u

JEIUIa3MONIM3a B KIIETKaX KOXKHLIBI
nyka». Pasputne ymeHus] OOBSCHSITH
pe3yabTaThl OHMOIOTHUYECKUX
JKCIIEPUMEHTOB. PazButune
[I03HABATEIBHOTO HUHTEpeca K
M3YYEeHUI0 OWOIOTHH B TIpOIECcCe
U3yUYEHUs JIOTIOTHUTENHHOTO
Marepuaia ydeOHHKa
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Crpoenne knetku. Pubocomsr. Anpo. DIIC.

YOMH

13, PT/x, PYp,
oy, up

Omnpenenenue  OCHOBOINOJNArAIOLINX
MTOHATHIH: siIepHast 000504Ka,
KapHuoIia3Ma, XpOMAaTHH, SAPBIIIKH,
THUCTOHBI, XPOMOCOMBI, KapHOTHII,
9HIOTIIA3MATHYECKAs CeTh:
niepoxoBarasi ¥ riajKas, puoOCOMBI.
IIponyxtuBHOE oOuieHne u
B3aUMOJIeHCTBHUE B nporuecce
COBMECTHOM Yy4eOHOM JIeATEIBHOCTH
C  y4€TOM  TIIO3MLIHMH  JPYyrux
YYaCTHHUKOB  JEATENBHOCTH  MpHU
00CYXIIEHHH CTPYKTYp KJIETKH M HX
(byHKIUH. PazButne
[MO3HABATENHLHOTO HHTEpeca K
H3yuyeHH0 OWOJOTMH B IpoLecce
H3yYCHUS JIOTIOJTHATEIEHOTO
MaTtepuasa yaeOHNKa
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Mos mabopatopust. XpoMOCOMHBII Habop
KJICTKH (KapHOTHII)

YOMH

113, PT/x, PYp,
oY, UP

JeMoHCcTpanus HaBBIKOB
M03HABATEIbHON peduiekcun.
IIponyxTrBHOE ob1enune u
B3aMMO/ICHCTBHUE B npolecce




COBMECTHOW Y4eOHOU JEATSIEHOCTH
¢  yu€TOM  MO3HLMA  JPYrux
YYaCTHHUKOB e TeTFHOCTH.
YBepeHHoe MOJIb30BaHUE
OMOJIOTHYECKOH TEPMHHOJIOTHEH B
npeesnax U3y4eHHOH TEMBbI
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Crpoenue knetku. Bakyomu. Kommiekc
T"onpmxn.

YOMH

I3, PT/k, PVp,
oY, UP

OnpeneneHne  OCHOBOIOJATAIOLIUX
TIOHSATHUH: komiuiekc  ['onbaxu,
JU30COMBI, BaKyOlH, TYpPrOpHOE
nasnenue. llponykTuBHOe oOIeHHe
M B3aMMOJICMCTBUE B IpoLEcCce
COBMECTHOW Y4eOHOW NeATEIbHOCTH
¢  yu€TOM  TMO3HLMA  JAPYTUX
YYaCTHUKOB  JESATEIBHOCTH  MpH
OOCYXIIEHHH CTPYKTYp KJIETKH H MX
(hyHKITHIA. CamocrosiTenbHas
UH(QOPMAIIOHHO-TT03HABATEIbHAS

JeSITeIbHOCT ¢ TEKCTOM y4YeOHHKa,
e€ aHanM3 W HWHTEpHpeTanys.
CpaBHUBaHHE U3y4aeMbIX OOBEKTOB.
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Crtpoenue kietku. Jluzocomsl. EnuacTBO
MEMOpPaHHBIX CTPYKTYP

YOMH

I3, PT/x, PYp,
oY, UP

OmnpeneneHne  OCHOBOIOJIATAIOIIUX
MOHATUM: Ju30coMbl. [IpoaykTuBHOE
oOlmeHue W  B3aUMOJACHCTBHE B
npolecce  COBMECTHOW — ydeOHOMU
JIEATEIbHOCTH € Y4E€TOM IO3ULUN
JPYTHX YYaCTHUKOB JAESITEIbHOCTH
pu 00CYXIEHUH CTPYKTYP KICTKH U
nx ¢yakouii.  CamocTosTenbHas
nH(POPMALMOHHO-TI03HABATEIbHAS
JeSITeIbHOCT C TEKCTOM Yy4YeOHHKa,
€€ aHaJIM3 U MHTEpIIpeTaIysl.
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JlabopatopHas padora Ne

8. IlpuroroBneHue, paccMaTpUBaHE U
ONMCaHUE MUKPOIIPENAapaToB KIETOK
pacreHui

YOVYP

I3

OBnazieHue MeETOJaMH  HAYIHOTO
[O3HAHWS, HCIIOJIE3YEMBIMUA  IIPH
OMOJIOTUYECKUX HCCIIEOBAHMAX, B
rporecce BBITTOTHEH S
J1a00paTopHOI paboThI




«[IpuroroBnenue, paccMaTpuBaHHE
W  ONHCaHWE  MHKPOIPENapaToB
KJIETOK pacTeHuin. Pazputue
[103HaBaTENBHOTO HHTepeca K
W3YYEeHHUI0 OWOIOTHH B TIpOIECcce
M3Yy4eHUS JTOTIOTHATEIHHOTO
MaTepHaia yueOHuKa

36

Muroxouapuu. [Tnactunel. Opranouast
nBmkeHns. KineTouHnle BKIFOUEHUS.

YOMH

13, PT/x, PYp,
oV, up

OnpeneneHne  OCHOBOIOJATAIOLIUX
MIOHATHH, XapaKTePU3YIOLINX
0COOCHHOCTH CTPOCHHS
MUTOXOHJPUN W TUIACTUJ: KPHUCTHI,
MAaTpHKC, THJIAKOH B, I'paHBbl,
ctpoMa. OrmpezneneHue  NOHITHIM:
OpraHoufbl JBIKEHHS, KICTOYHBIC
BKJIIOYEHMUSI. IIpoayxTuBHOE
o0meHne W  B3aUMOJACWCTBHE B
nporecce  COBMECTHOW — y4yeOHOU
JIEATEIBHOCTH € Y4E€TOM IO3ULUN
IPYTUX YYacCTHUKOB JAEATENbHOCTH
npu o0cyXeHnn KJIETOYHBIX
CTPYKTYD. AprymMmeHTanus
COOCTBEHHOro MHEHHMsA.. Pa3Buthe
[I03HABATENLHOTO HHTEpeca K
U3y4eHHI0 OWOJOTMH B Mpolecce
U3yUYCHUS JIOTIOTHUTENHHOTO
MaTepHuaia yueOHuKa
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OCOOCHHOCTH CTPOCHUS KIIETOK
POKAPHOTOB U dYKapHUOTOB

YOMH

I3, PT/k, PYp,
oY, P

OmpenieneHue  OCHOBOMONATAFOIIUX
MOHATUH: NPOKAPUOTHI, 3YKAPUOTHI,
cnopel. IlponykruBHOe oOmieHHME M
B3aUMO/ICHCTBHUE B nporecce
COBMECTHOHM y4eOHOW MESITeIIbHOCTH
¢  y4€TOM  TO3MLIMA  JPYTUx
YYACTHUKOB  JICATCIBHOCTH  MPH
00CyKIeHUH 0COOCHHOCTEH
CTPOCHHUA KIIETOK IIPOKAapUuOTOB U
9YKapHOTOB. CamocrosTenpHas




“H(OPMAIMOHHO-TTO3HABATEIHLHASL

JIeSITETBHOCTh c Pa3UIHBIMU
ACTOYHMKAaMH  WHpoOpMarma 00
apxesXx W TMpaBUIax TPOPUIAKTHKH
OakTepHabHBIX 3aboieBaHmii, e&

KpUTHYECKas OIlCHKA 5
WHTEPIIPETaLHS. ®dopmupoBaHue
COOCTBEHHOM MMO3ULINHU 1o
OTHOLIEHHIO K  OHOJOrH4YecKoi
uHQOpMaIMK,  TOJyYaeMol  u3

Pa3HbIX HNCTOYHUKOB. Pa3Butne
MI03HABATEIILHOTO uHTEpeca K
n3y4eHHI0 OHONOTMH B Ipolecce
N3y4YCHUA JOITOJIHUTEIBHOI'O
MaTepuasa yaeOHNKa
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OOMeH BeIIeCTB U MPEBPAICHAE YHEPTHH B
KJIETKE.

YOMH

13, PT/x, PYp,
oy, up

OmpeneneHue  OCHOBOMONATAFOIIUX
TTOHSTHMA: ooMeH BEIIIECTB,
SHEPTEeTUYCCKUM o0OMeH,
IUTACTUYECKHH OOMEH, MeTaOOJIM3M.
IponykTrBHOE oOreHue u
B3aUMO/ICHCTBUE B nporecce
COBMECTHOM YUeOHOU NesiTeThbHOCTU
¢ yu€ToM  mO3MIMH  APYrHx
YYaCTHUKOB  JICSITCJIBHOCTH  IPH
00CyXJIeHUH MPOIIECCOB
KHU3HECSITEITBHOCTH KIICTKH.
CamocrosTenbHass UHOOPMAIIMOHHO-
[O3HABaTeNIbHAS  JIEATEIBHOCTh  C
Pa3IUIHBIMU HUCTOYHUKAMHU
nHpopmanun 06 oOMeHe BEUIECTB U
MPEBPAIICHUA SHEPrUM B KIIETKaX

Ppa3JInYHBIX OpraHU3MOB, eé
KpUTHYECKast OLICHKa u
WHTEpIpETAIHS. ®dopmupoBaHUe
cOoOCTBEHHOU TTO3UIIIH o

OTHOIIICHHUIO K OHOJIOrHYECKOU




vH(popMaIuy,  IMOJyd4aeMoOl U3
Pa3HbIX HMCTOYHHKOB.
Hcnonb3oBanue cpeacts MKT ana
MOATOTOBKU MHGOPMAITUOHHBIX
COOOIIEeHMI u
MYJIbTUMEIHAIIPE3CHTAIINH.
PazButue [03HABATEIILHOTO
WHTEpeca K W3YYCHUIO OWOJIOTHH B
rporecce W3Yy4eHUS
JIOTIOTHUTEIHHOTO MaTtepuaia
yueOHHKa
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Mos nabopatopus. Metabonusm:
aHa0OoIM3M U KaTaboIu3M

YOVP
YOMH

I3, PT/k, PVp,
OY, UP, CP

HeMoHCTpauus HaBBIKOB
[TO3HABATEIbHOM pednexcun.
IIponyxtuBHOE oO1eHHe u
B3aUMO/ICHCTBUE B nporecce
COBMECTHOW Y4eOHOW NeATEIbHOCTH
C  y4€TOM  IO3MLIHMH  JpPYrux
YYaCTHHUKOB JeSITeTbHOCTH.
YBepeHHoe [0JIb30BaHUE
OMOJIOTHMYECKON TEPMHUHOIOTHEH B
npejenax n3y4eHHOU TEMbI
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DHepreTHUecKuii 0OMEH B KJIETKE.

I'IMKoJIN3 U OKUCIIMTEIIBHOE
(ochopunupopanue

YOMH

113, PT/x, PYp,
oY, UP

Omnpenenenne  OCHOBOIONATAFOIINX
MOHATHH:  TJIMKONM3,  KIJIETOYHOE
JIBIXaHueE, LUK Kpeb6ca,
JbIXaTellbHas 1eMb, OKHCIUTENBHOE
tdhochopmmpoanue. [IpoxykruBHOE
oOlmieHue W  B3aUMOJCWCTBHE B
mporiecce  COBMECTHOW  y4ueOHOU
JESITETBHOCTH € Y4YE€TOM IO3WLHNA
JPYTUX YYaCTHHKOB JEATENBbHOCTH
mpu  0OCY)XIIEHHH  OCOOEHHOCTEH
SHEPTreTUYECKOro oOMeHa B KIIETKax
Pa3IUYHBIX OpraHU3MOB.
CamocrosTensHass MH()OPMAIMOHHO-
MO3HABaTENlbHASL  JICATENBHOCTh  C
pa3NUYHBIMU HMCTOYHUKAMHU




uHpopmauun, e€  KpUTHYECKas

OIICHKA u WHTEPIPETAaIHSL.
dopMupoBaHUE cOOCTBEHHOH
MO3UIMM  TI0  OTHOUICHUID K
OMOJTOTHUIECKON nHpOpMAITIH,

HOJ'Iy‘IB.CMOﬁ 13 pasHbIX KCTOYHHUKOB.

KonTtpoabHas padora Ne 3 . Kinerounslii

CaMOCTOATENBbHBIH ~ KOHTPOJIb  H
KOppeKIHsl YIeOHOH NesITENbHOCTH C
HCIONB30BaHUEM BCEX BO3MOXKHBIX

pecypcos IS JOCTHKECHHUS
IIOCTAaBJICHHbBIX ueneﬁ " pcajm3alun
IUTaHOB JeSITEIbHOCTH.
HeMoHCTpauus HaBBIKOB
M03HaBaTEILHON pediexcum.
IIponyxtuBHOE oO1eHHe u
B3auMOJIeiicTBIE B npoiecce

COBMECTHOM Y4eOHOM NeATSIEHOCTH

41 ypOBeHb YPK K ¢ y4étoM = TO3MLMH  JAPYTUX
YYaCTHHUKOB JEATeITLHOCTH.
JlemoHCTparms BJIaICHUS
SI3BIKOBBIMM CPEJICTBAMMU. Y BEPEHHOE
MIOJIb30BaHUE OMOJIOTHYECKOI
TEPMHHOJIOTUEN B npeenax
U3y4eHHOTO  Marepuana  TEMBI.
Passutune [103HABATEJILHOI'O
MHTEpeca K HM3YYeHHIO OMOJIOTHH B
nporecce N3y4YeHUS
JIOTIOJTHATEIBHOTO MaTepuana
yueOHHUKa
Omnpenenenne  OCHOBOIONATAIOIINX
TTOHSATHI: TUIIBI KJIETOYHOTO
MIUTaHUS, aBTOTPOQEI u

42 | IlutaHue KIETKH. YOH3 PT/x, PYp, UP, CP | rerepotpodsl. [IponykruBHOE

oOmieHue W B3aUMOJACWCTBHE B
mporiecce  COBMECTHOW  y4ueOHOU
JESITEIbHOCTH ¢ YYETOM TO3WIHH




APYyrux YYaCTHUKOB HACATCIBHOCTH
npu O6CY)KI[CHI/II/I THIIOB KJICTOYHOI'O

MTUTAHUS. CamocrosTenpHas
nH(pOpPMaLMOHHO-TIO3HABATEIbHAS

JIeSITEITBHOCTh c Pa3UIHBIMU
HUCTOYHUKAMH  WHQOpMAIMH O
mpoleccax XEMOCHHTE3a u
¢dorocunTe3a, €€  KpUTHYECKas
OIICHKA u HWHTEPIIPETAIHSL.
dopMupoBaHUE COOCTBEHHOM

O3 110 OTHOILLICHUTIO K
OHMOJIOTHUECKOM nHpOpMAIHH,
MOJTy4aeMOW U3 Pa3HBIX HCTOYHHUKOB.
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ABTtoTpodHOoe nmuTanue. PoToCHHTE3.

YOMH

I3, PT/x, PYp,
oY, UP

Passutue II03HaBATEJILHOI'O
HHTEpeca K H3Y4YCHUIO OHOJIOTHH B
mporecce H3yYCHHUS
JIOTIOJIHUTEJIHHOTO MaTtepuaia
yueOHHKa

OnpeneneHne  OCHOBOIONATAIOLINX
MTOHATHH: ¢dorocuHTe3.
IIponyxtuBHOE oOuieHne u
B3aUMOJeHCTBUE B nporuecce

COBMECTHOM y4eOHOU HesTeIbHOCTU
C  y4€TOM  TIIO3MLIHMH  JpPYyrux
YYaCTHUKOB  JESITEBHOCTH  MpH
OOCYXIIEHUM THUIOB  KJIETOYHOIO

MTATaHWYSL. CamMocTosTenpHas
WH(POPMAIIMOHHO-TI03HABATEIbHAS

JESITeNbHOCTh c pa3IMYHBIMA
HCTOYHUKAaMH  WH(POpPMaLUH 0
mporeccax XEMOCHHTE3a u
¢dorocuHTe3a, €€  KpUTHYECKas
OLIEHKa u HWHTEPIPETALHSL.
dopmupoBaHue CcOOCTBEHHOH

MO3WIIMA 10  OTHONIICHHIO K
OHMOJIOTHUECKOM nHbOpMAIIVH,




nonyqaeMoﬁ 13 pa3HbIX UCTOYHHKOB.
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ABTOTpOHOE THTaHUE. XEMOCHHTES.

YOMH

13, PT/x, PYp,
oy, up

Ol'[p CIACICHUC  OCHOBOIIOJIararomunux

MHOHSTHUH: XEMOCHHTE3.
IIponyxtuBHOE oO1ienne H
B3aUMOIEHCTBUE B mpoiiecce

COBMECTHOW Y4eOHOW NeATEIbHOCTH
¢  y4éToM  TO3MLUH  JAPYrHX
YYaCTHUKOB  JESTENBHOCTH  MpHU
OOCYXIIEHUM THUIIOB  KJIETOYHOTO
MIUTAHU. CamocrosTenpHas
UH(QOPMAIIOHHO-[T03HABATEILHAS
JESITeNbHOCTh c PasIu4IHBIMU
HCTOYHUKAMH  HHGPOPMALUH 0
npolieccax XEMOCHHTE32 u
¢dorocuHTe3a, €€  KpUTHYECKas
OLICHKA M MHTEPIIpETalHsL.
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ITnacruueckuii oOMeH. I eHeTnueckuii
KOJI

YOMH

I3, PT/x, PYp,
oY, UP

OmnpeneneHne  OCHOBOITONATAIOIIUX
MOHSATHM: TCHETUUYECCKUM KOJI, KOJIOH,
AHTHUKO/JIOH, TPAHCKPUIIIHS,
CIUTAiCHHT, MPOMOTOP, TEPMHUHATOP,
TPAHCISIINS, CTOI-KOIOH, MTOJICOMA.
IIponyxtuBHOE oOuieHne u
B3aNMOJIeCTBHE B mporiecce
COBMECTHOM y4eOHOU JEsITeIIbHOCTH
C  y4€TOM  TIIO3MLIHMH  JPYyrux
YYaCTHUKOB  JCSITENBHOCTH  MpH
00CyXIeHUH 0CO0EHHOCTEH
IJTACTUIECKOTO OOMEHa B KIIETKE Ha
npuMepe  OMOCHHTE3a  OEJIKOB.
CamocTosiTenbHas HH()OPMAIMOHHO-
TO3HABATENbHAS  JEATEIHHOCTh C

Pas3sIMYHBIMU UCTOYHUKAMH
I/IH(I)OpMaI_[I/II/I () MEXaHHU3Max
nepeaauun n peajin3zanuun

HACIIE/ICTBEHHOW  WH(popManuu B
KJIETKe, €€ KpUTHUYECKas OLEHKa H




HMHTEpIIpeTalus. dopmupoBaHUe

cOOCTBEHHO THO3HUIINHT 110
OTHOIIIEHHUIO K OHMOJIOTHYECKOH
nH(popMaIuy, MoJTy4aeMoun us3

pa3HBIX ~ HCTOYHHMKOB.  Pemenue
OMOJIOTMYECKHUX 3a1ad, CBA3AHHBIX C
oTpeieNieHHeM TOCIeA0BaTeIbHOCTH
HYKJICHHOBBIX KHCJIOT u
YCTaHOBJICHHUEM COOTBETCTBHI
MEXy Hell U 10CIe0BaTeIbHOCTHIO
AMHUHOKHCJIOT B IICNITUJIC. Passutne
MI03HABATEIILHOTO uHTEpeca K
n3y4eHHI0 OHONOTMH B Ipolecce
N3y4YCHUA JOITOJIHUTEIBHOI'O
MaTepuasa yaeOHNKa
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Bunst PHK u ux ¢gynkuumm.

YOMH

13, PT/x, PYp,
oy, up

OmpeneneHue  OCHOBOMONATAFOIIUX
NOHSTHIA: TPOMOTOP, TEPMHHATOP,
TPaHCIISALUS, CTON-KOJIOH, IOJINCOMA.
IponykTrBHOE oOreHue u
B3aUMO/ICHCTBUE B nporiecce
COBMECTHOM y4eOHOU JEsITeIIbHOCTH
¢ yu€ToM  mO3MIMH  APYrHx
YYACTHUKOB  JICATCIBHOCTH  TPH
00CYKICHUH 0COOCHHOCTEH
IUIACTHYECKOTO OOMEHa B KJIETKE Ha
puMepe OmocuHTE3a  OEJKOB.
CamocrosrenbHas MHOOPMAIIOHHO-
MO3HABaTeNlbHASL  JICATENBHOCTh  C

Pa3TUYHBIMU UCTOYHUKAMU
nH(popMaIuu o) MeXaHU3Max
nepeaavn u peanu3anuu

HACIIE/ICTBEHHOW  WH(poOpManuu B
KJIETKe, €€ KpUTHYECKas OLEHKa H
HHTEPIPETALNSL. DopMupoBaHUe
coOCTBEHHOU TTO3UIIIH o
OTHOUICHUIO K OMOJIOTHUECKON




nHpOpMALUMK,  TOIyY4aeMod  u3
pa3HbBIX  WUCTOYHUKOB.  Pemienue
OMOJIOrMYECKUX 3a/1ad, CBSI3aHHBIX C
OTIpeIeTICHUEM TI0CIIE0BATEIbHOCTH
HYKJICMHOBBIX KHCJIOT u
yCTaHOBJIEHUEM COOTBETCTBUI
MEXAy HEH M MOCIIe0BaTEIbHOCTHIO
AMUHOKHCIIOT B IENTH/IE.
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Tpanckpunus. Tparcnsius. CraicuHr.
CunTe3 OeTKOB B KIIETKE.

YOMH

I3, PT/x, PYp,
oY, UP

OmnpeneneHue  OCHOBOIONArAIOLINX
MOHATHH:  ONEPOH, CTPYKTYPHBIE

TeHBI, IPOMOTOD, oreparop,
pempeccop. [TocTpoenue
MEHTAJIbHOM KapThl, OTpaKarolen
MOCJIEI0BATENIEHOCTD MIPOLIECCOB
OnocuHTe3a Oenka B KIETKE U
MEXaHHM3MOB ux peryIsuy.
IIponyxtuBHOE oO1eHHe u
B3aUMO/ICHCTBUE B nporecce

COBMECTHOM y4eOHOI IesITelbHOCTH
¢  yu€TOM  TO3MOUIl  JIPyrux
Y4aCTHUKOB ACATCIIbHOCTU npu
0OCYKI€HHH BIHMSHUS HapKOT€HHBIX
BEIIECTB Ha TPOIECCHl B KIIETKE.
CamocrosiTensHast HHQOPMAIIMOHHO-
NO3HABaTeNbHAs  JIESTETBHOCTh  C

Pa3IUMIHBIMH HCTOYHHUKAMUA
uHpOpPMAITUH 0 perysiun
OuocuHTe3a Oelka B KJIETKe, €€
KpUTHUYECKAs OIICHKA u
WHTEPIIPEeTALHS. ®dopmupoBaHue
COOCTBEHHOM MO3ULIMH 110
OTHOIIEHUIO K OUOJIOTMYECKOI
nH(popMaIuy, MoJTy4aeMoun u3

Pa3HBIX NCTOYHHUKOB. Pa3suTne
MMO03HABATENLHOTO WHTEpeca K
W3YYCHUIO OWOJIOTMH B TIpOIEcCe




H3yUYCHHS JOTIOJTHUTEIEHOTO
MaTepuasa yaeOHNKa
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Mos nabopatopust. Penrenue 3amad mo
LUTOJIOTHH.

YOVYP

JemoHcTpanus HaBBIKOB
[103HaBaTENBHOM pedexcum.
[IponyxTuBHOE oOrmieHne u
B3aUMO/IeHCTBUE B nporecce
COBMECTHOM Y4eOHOI JIeATSIHEHOCTH
¢  y4éToM  TO3MLUH  JAPYrHX
YYaCTHUKOB JeSTEIbHOCTH.
YBepeHHoe [10JIb30BAaHUE
OMOJIOTUYECKOW TEPMUHOJIOTHEH B
npeenax U3y4eHHOH TeMbI

49

Perysnsauus TpaHCKpUILIMK U TPAHCIISLIUU B
KJIETKE.

YOMH

13, PT/x, PYp,
oy, up

ITocTpoeHre MEHTaNbHOM  KapThl,
OTpaXKalolllel  MOCIIeI0BaTEILHOCTh
MpoIecCOB  OMocHHTe3a Oeika B
KIIETKE u MEXaHU3MOB ux
PETyIAIHH. CamocrosTenpHas
UH(GOPMAITHOHHO-TO3HABATEILHAS
JIESITENTBHOCTh c Pa3UYHBIMU
HCTOYHUKAMH  WHPOpPMAIMH O
perynsiuuu  OuocuHTe3a Oelika B
KJIETKe, €€ KPUTHYECKass OIEHKa H
HHTEPIpETAIHSI. dopmupoBaHue
CcOOCTBEHHOMU TTO3UIIHIA 1o
OTHOIIICHUIO K  OHMOJIOTMYECKOM
uHpOpMALIUK,  TONyYaeMod U3
pa3HBIX HCTOYHUKOB.

50

JKH3HEHHBIH MUK KIIETKH.

YOMH

I3, PT/k, PYp,
oY, 1P

OmpeneneHre  OCHOBOIIOIATAIOIINX
MOHSATHUM: aIloNTO3, MUTOTHYECKHUU
LMK, peruUIKanusl. PazButue
M03HABATEJILHOTO HHTEpeca K
M3Y4eHHIO OWomornd B TIpoIEecce
HU3Yy4YEHUS JIOTIOJTHUTEIBHOTO
MaTtepuasa yaeOHHKa

51

Jenenne kieTku. MuTo3. AMHTO3.

YOMH

113, PT/k, PYp,
oY, UP

OmpeneneHre  OCHOBOIIOIATAIOIINX
HOHATUW: MHTO3, >KW3HCHHBIN ITUKII




KIIETKH, uHTepdasa, npodasa,
meradaza, amadaza, Temodasa,
peAyIUIAKAIHS, XPOMATH/IBL,
LIEHTpOMEpPa, BEPETEHO JIEJICHUH,
amMuTOo3, amonto3. llpomykTuBHOE
oOImeHre ©  B3aUMOJEIICTBHE B
mporiecce  COBMECTHOW — y4yeOHOM
JIEATEIbHOCTU C YYETOM MO3ULUN
IPYTUX YYaCTHUKOB MAESTEIHHOCTH
npu o0cyxIeHnn BOIIPOCOB
MHUTOTHYECKOTO  JICJICHUSI  KIIETKH.
CamocTosTenbHas HH()OPMAMOHHO-
MO3HaBaTeNbHAS  JIEATENIFHOCTh  C
pa3IUYHBIMH HUCTOYHUKAMH
nHpopMarmu 00  0COOEHHOCTSX
KIIETOYHOTO MHUKIA Yy Pa3IHIHBIX
OpPTraHU3MOB, €€ KpUTHYECKas OIICHKa
u wuHTepnperanus. DopmupoBaHue

COOCTBEHHOM TIO3UIHN o
OTHOLICHUIO K  OHMOJIOTHYECKOH
uHQOpMaIK,  MOJyYaeMol  u3

pa3HBIX ~ WCTOYHUKOB.  Pa3Burue
MI03HABATEIILHOTO uHTEpeca K
U3y4eHH0 OWOJIOTMH B Mpolecce
N3y4YCHUA JOITOJIHUTEIBHOI'O
Marepuasia yaeOHHKa

52

Henenue knerku. Meito3

YOMH

I3, PT/k, PYp,
oY, P

OHp CACIICHUC  OCHOBOIIOJIararonmnx

TOHSATHMN: MEH03,  KOHBIOTaIHs,
KPOCCHUHIOBED, raMeTOTEHE3,
CIIEpMATOrEHE3, OOTEHE3.

IlocTpoeHre  MEHTaNbHOM  KapThl
MOHATUM, OTpa)karlleil CYIIHOCTb
MOJIOBOTO Pa3MHOXKEHUS
OPraHu3MOB. [IponykrrBHOE
o0IeHne ¥  B3aUMOJICIHCTBHE B
MPOLIECCE  COBMECTHOW  y4eOHOM




JESITEIBHOCTH C YYETOM IO3WIHNA
JIPYTUX YYaCTHHKOB JIEATEILHOCTH
pu o0CyXIeHUH BOITPOCOB
MEHOTHYECKOTO  JICJCHUSI  KIIETKH.
OmiazicHue METOJaMH  Hay4HOTO
MO3HAHUS B MpoIlecce CPaBHUBAHUS
MpoIIECCOB  MHUTO3a M Meiio3a,
MPOIIECCOB 0Opa30BaHMsI MYKCKUX U
JKEHCKHUX  MOJIOBBIX  KJIETOK Y
YEeJIOBEKa. PazButne
MI03HABATEIBLHOTO uHTEpeca K
H3y4YeHHI0O OWONOTMH B Tpolecce
H3yUYCHUS JIOTIOJTHUTETEHOTO
Marepuaia ydeOHHKa

53

IlonoBEIE KIETKH.

YOMH

I3, PT/x, PYp,
oY, UP

OnpeneneHne  OCHOBOIOJIATAIOLIUX
MOHATHI:  (a3pl  rameroreHesa:
Pa3MHOXKEHHUS, PpPOCTa, CO3pPEBaHuS,
dbaza (dopMupOBaHUS,
HanpaBUTEJIbHbIE TeJbLa.
ITocTpoeHne MeHTanbHOM  KapThl
MOHATHUM, OTpa)Xarollel CYIIHOCTb
MIOJIOBOT'O Pa3sMHOKEHHUS
OpPTaHU3MOB. PazButne
MO3HABATEIHLHOTO UHTepeca K
U3y4eHHn0 OWOJOTMH B Mpolecce
H3yYEHHS JIOTIOJTHUTEILHOTO
MaTepHuaia yueOHuKa

54

JlaGoparopnasi padora Ne 9. 3yyenue
CTPOCHUA IOJIOBBIX KJIIETOK Ha I'OTOBBIX
MUKpOITpernaparax

YOVYP

I3

OBnazieHue MeETOJaMH  HAYIHOTO
[O3HAHWS, HCIIOJIE3YEMBIMUA  IIPH
OMOJIOTUYECKUX HCCIIEIOBAHMAX, B
rporecce BBITTOTHEH S
nmabopaTopHoil pabotel «M3yueHwue
CTpOEHHsI  IIOJOBBIX  KJIETOK  Ha
TOTOBBIX MHKpPOIIpenaparax.
Pa3Butue MMO3HABATEHHOTO
HHTEpeca K M3y4YeHUI0 OWOJIOTHH B




nporecce H3yUYCHHS
JIOTIOJTHUTEIIEHOTO Marepuana
yaeOHHKa

OnpeneneHne  OCHOBOIOJATAIONIUX
MIOHATHUH: OBOTEHE3, CIEPMaTOTEHES.
IloctpoeHre MEHTalbHOM  KapThl

55 | [amerorches VOMH A3, PT/k, PYp, MOHATUM, OTPAXAIOIIEW CYIIHOCTb
oY, UP, JIEK ramMeToreHesa. YBepeHnHoe
I0JIb30BaHUE OHMOIOTMYECKON
TEPMUHOJIOTHEN B npeaenax
M3yYE€HHOU TEMBI
IIponyxtuBHOE oO1eHHe u
B3auMOJIeiicTBIE B npoiecce
COBMECTHOM Y4eOHOM NEATCIBHOCTH
C  y4€TOM  IO3MLIHMH  JpPYrux
YYaCTHHUKOB JIesITeIb- HOCTH.
CamocTosTenbHas HH()OPMAMOHHO-
Mo3HaBaTeNabHas  JEeSATeNIbHOCTh C
Pa3TUIHBIMH HACTOYHUKAMHU
nHpopMaruu, €€  KpUTHYecKas
OIIeHKa u WHTEpIpeTarus.
®dopMupoBaHUE COOCTBEHHOM
O06o6maronumii ypok-koHpepeH1us (o J13, PT/k, PYp MO3UMUMUA 10  OTHOUIEHHUIO K
56 | uToram yueOGHO - HCCIIEOBATENBCKOH 1 YOVYP ’ oy I;IP ’ Ononorn4eckoin UH(OpMAIHH,
)

MPOEKTHOU JESATEITHHOCTH)

MOJIy9aeMON U3 Pa3HBIX UCTOYHHUKOB.
Ucnons3zoBanue cpeacte UKT B
petieHnn KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3allMOHHBIX 3ajad. Pa3Butue
YMEHHS  OOBSCHATH  PE3YJBTATHI
OHMOIOTHUECKUX JKCIIEPUMEHTOB.
Pemienne  OMOJIOTMYECKHMX — 3ajad.
PazButne II03HABATEIILHOI'O
WHTEpeca K W3YYCHUIO OHWOJIOTHH B
rporiecce M3Y4YCHUS
JIOIIOJIHUTEILHOTO Martepuaia




yueOHHUKa

CaMoCTOATENbHBIA ~ KOHTPOIb |
KOppeKnus y4eOHO# MesTeNbHOCTH C
HCIIOJIb30BAaHUEM BCEX BO3MOXKHBIX

pecypcoB JUISE JOCTHKEHUS
ITOCTaBJICHHBIX TIEJed M pearnu3aiun
IJIaHOB JIeATENbHOCTH.
JemoHcTpanus HaBBIKOB
Kounrpoabnas padora Ne 4 Tema: ;03;121132;;:;1;(6)14 o6 S;cfgelccm;
57 | «OcHOBHbIE MpoOLECCHI, TPOTEKAIOIHE B YPK K POLYKTH HI
KIETKE B3aUMO/IEHCTBUE B nporecce
COBMECTHOW Y4eOHOW NeATEIbHOCTH
¢  yu€TOM  TMO3HLMA  JAPYTUX
YYaCTHHUKOB JEeSITebHOCTH.
HemoHcTpanus BJIaJICHUS
SI3BIKOBBIMH CPEJICTBAMH. Y BEPEHHOE
N0JIb30BaHUE OnosornuecKon
TEPMUHOJIOTHEN B npenenax
W3YYECHHOHN TEMBI
Opraan3MeHHbIi ypoBeHb (13 4)
OmnpeneneHne  OCHOBOIOJATAIONINX
IOHATHI: OJIHOKJIETOYHBIE,
5 MHOTOKJIETOYHbIE W KOJOHHAIIbHBIE
58 OCoGEHEOCTH O/THOKNETOSHELX, PT/k, PYp, P, CP, | opranusmsl. PasBurue
KOJIOHHQJIbHBIX U MHOTOKJIETOYHBIX YOH3
OpTAHH3MOB JIEK II03HABATEIILHOTO UHTEpeca K
W3YYEeHUIO OWOIIOTHMH B TIpOIEcce
W3Yy4eHUS JTOTIOJTHUTEIFHOTO
MaTtepuasa yaeOHNKa
ITonneprkaHue roMmeocTasa, MPUHIIUI 13, PT/x, PYp,
59 N YOMH
00paTHOi1 CBS3H. oy, Up
CaMocTosTeNbHOE oInpesieNieHHe
menu  y4eOHOW  NeATeNbHOCTH U
60 DOpMBI Pa3MHOXKEHHUS OPTaHU3MOB. VOMH 13, PT/k, PYp, COCTaBJICHUE eé IJIaHa.
Becnonoe pasmHokeHUE. oy, nup OmnpeneneHne  OCHOBOIONATAIONIUX
TOHSITHM: 0Cco0b, OecmoJioe.

IIpoaykTHBHOE 00IIeHNE )i




B3aUMOJIeHCTBUE B polecce
COBMECTHOUW Y4eOHOW NeATEIbHOCTH
¢  yu€TOM  MO3MLMA  JAPYTHUX
YYaCTHUKOB  JESTENBHOCTH  MpHU
00CyXIeHUH MIPOIIECCOB
KHU3HEACITEIbHOCTH  OPraHHU3MOB.
CamocrosTensHasi HH(QOPMAIIMOHHO-
Mo3HaBaTeNbHasT  JNEATENBHOCTh C

61

(DOpMI)I PA3MHOKCHHA OPraHU3MOB.
ITonoBoe PAa3MHOKCHHUEC.

YOMH

I3, PT/k, PYp,
oY, 1P

Ppa3ITUIHBIMA HCTOYHHKAMH
uHpopmaruu, €  KpUTHYecKas
OILICHKA u HHTEPIIpETaLUL.
dopmupoBaHue COOCTBEHHOH
MO3WIMA 10  OTHOIICHHIO K
OnosoruuecKon WHQOPMAITUH,
MOJTy4aeMOW U3 Pa3HBIX HCTOYHHUKOB.
Pa3Butne [TO3HABATENBHOTO
UHTEepeca K HM3Y4YCHUIO OUOJIOTHH B
nporecce U3yYCHHUSI
JIOTIOJTHUTEIIEHOTO Mmarepuana
yueOHUKa

CamocrosTensHoe orpeJiesieHe
nen  y4eOHOM  JeSTeNbHOCTH |
COCTaBIJICHHE eé TUIaHA.

OmnpeneneHne  OCHOBOIOJIATAIOIIUX
MOHATHUI: TIOJIOBOE PA3MHOXEHHE,
TaTUIOWIHBIA U TUTUTOUIHBIA HaOOpHI
XpPOMOCOM, TaMe€Tbl, CEMEHHUKH,

AWIHHUKH, repMadpouTH3M.
[IponyxTBHOE oOrmieHne u
B3auMOJecTBHE B mpotecce

COBMECTHOHM y4eOHOW MESITeIIbHOCTH
¢  y4€TOM  TO3MLIMH  JPYyrux
YYaCTHHUKOB  JIESTENBHOCTH  MpHU
00CyXIeHUH MIPOIIECCOB
KN3HCACATCIBHOCTHU OpraHu3mMoB.
CamocrosTenpHasi MHQOPMAIMOHHO-




IIO3HaBaTC/IbHasa JACATCIIBHOCTD C

Pa3INIHBIMA HUCTOYHUKAMU
uHpopmanuu, €  KpUTHYecKas
OIICHKA u HHTEpIpeTaIus.
dopMupoBaHUE cOOCTBEHHOH
MO3WIIMKM 10  OTHOUICHUIO K
OMOJIOTHUYECKOM uH(pOpMAIVH,

nonyqaeMof/'I 13 pa3HbIX UCTOYHHKOB.

62

JBoifHOE OIIOOTBOPEHHE Y LIBETKOBBIX
pacTeHui

YOMH

I3, PT/k, PVp,
OV, 1P, JIEK

OmnpeneneHne  OCHOBOITOJATAIOIIUX
MOHSTUN: MUKPOCHOpPBI, MbUIBLIEBOE
3€pHO, METraclopbl, 3apOAbILIEBBINA
MewoK. Pa3BuTHE MO3HABATENBHOIO
WHTEpeca K W3YYEHWIO0 OWOJOTHH B
nporecce HU3yYCHUS
JIOTIOJIHUTENBHOIO MATEpUaIIA.

63

BI/I,Z[I)I OIJIOAOTBOPCHMS Y ) KUBOTHBIX.
CriocoOBl pa3MHOXKEHUS Y PACTCHUH U
XKHBOTHBIX. [TapTeHoreHe3

YOMH

I3, PT/x, PYp,
oY, UP

Omnpenenenue  OCHOBOINOJNArAIOLINX
MOHATHI: TaMETOTreHe3, OOreHE3,
CIIepMaToreHe3,  HalpaBUTENIbHbIC
TeJIbla, HAPY)KHOE OIJIOJJOTBOPEHUE,
BHYTpEHHEE OIJIOZJOTBOPEHHUE,
akpocoma, 3urota. IlpoaykTuBHOE
o0llleHWE W  B3aUMOJIEIICTBUE B
MpPOIIECCe  COBMECTHOW  y4eOHOM
JIEATEIBHOCTH € Y4E€TOM IO3ULUN
JIPYTUX YYaCTHUKOB JAESTEIHHOCTH
npu  OOCYXIEHHMH  H3y4aeMoro
MaTepHaa. PazButne
[T03HABATENHLHOTO HWHTEpeca K
H3yuyeHH0 OWOJOTMH B IpoLecce
W3y4eHUs JIOTIOJTHATENBHOTO
MaTtepuasa yaeOHNKa

64

OHnTorenes. OMOpHUOHAILHOE PAa3BUTHE.

YOMH

I3, PT/k, PYp,
oY, 1P

Omnpenienenue  OCHOBOIONATAFOIIIX
MOHATHIA: OHTOTEeHE3, (HIIoTeHe3s,
AMOpPUOHATBLHBIN TIepuoI,
npobierHne, OmacTtoMepsl, Oiacryia,
racTpysia, OJKTOJepMa, DHTOJepMa,




Me30JepMa,  HeWpyia,  HepBHasd
TpyOka. IIpomykTuBHOE OOIIeHWE M
B3aUMO/IeCTBUE B nporecce
COBMECTHOU Y4eOHOI JIEeATSIBEHOCTH
¢  yu€TOM  MO3HLMA  JPYrUx
YYACTHUKOB  JI€ATEIBHOCTH  IpHU

00CyKICHUH 0COOCHHOCTEH
HHAWBUAYATBHOTO  Pa3BUTHS Y
Ppa3HbIX rpym OpraHU3MOB.

CamocrosiTensHast MHQOPMAIIMOHHO-
NO3HaBaTeNbHAs  JIESATENBHOCTh  C
Pa3nUIHBIMU HNCTOYHUKAMHU
nHGOPMALMN O >KU3HEHHBIX IHUKJIAX
pasHbIX TIpynn OpPraHU3MOB, €€

KpUTHYECKast OIICHKA 5
HWHTEPIpETAIHS. dopmMupoBaHue
CcOOCTBEHHON MMO3ULINH 110
OTHOIIECHUIO K OHOJIOTHYECKOI
HHpOPMAITUH, MoJay9YaeMoun u3
paSHI)IX HUCTOYHHUKOB.

UcnonrzoBanue cpeacts UKT ms
moncka ydeOHOW wWHGMOpMAUN W
MOJITOTOBKU
MYJIbTUMEIAAIIPE3ECHTALIAM.
Passutune II03HABATEJILHOI'O
HHTEpeca K U3YUYCHUIO OHOJIOTHH B
npolecce H3yUYCHHUS
JIOTIOJTHUTEIIHHOTO Martepuana
yueOHHUKa

65

Onrorenes. IlocTamOpuoHanbHOE
pa3BuTHE.

YOMH

I3, PT/k, PYp,
oY, P

OnpeneneHne  OCHOBOIOATAIOLINX
TTOHSTUH: MOCTAMOPHOHATIFHBIN
mepuoji, OMOTEHETUYCCKUI 3aKOH.
[IponyxtuBHOE oOrmieHue u
B3alMO/IeCTBHE B nporuecce
COBMECTHOHM y4eOHOW MESITeIIbHOCTH
C  y4yéToM  TIO3MIOMH  JAPYTHX




Y4aCTHUKOB JCATCIIBHOCTHU npu

00CyXIeHUH 0COOEHHOCTEH
WHIVBHIYaJbHOTO  Pa3BUTHA Y
Ppas3HbIX rpymi OpraHU3MOB.

CamocrosTenpHas WHPOPMAITMOHHO-
[O3HAaBaTeNbHAS  JIEATENIFHOCTh  C
Pa3TUYHBIMU HUCTOYHUKAMHU
“H(OPMAIIUU O KUZHEHHBIX IHKIIAX
pasHbIX TIpPYNII OpPraHU3MOB, €€

KPUTHYECKAs OIlCHKA u
UHTEPIIpETaLysL. DopMupoBaHue
COOCTBEHHOM MO3ULIMH 1o
OTHOLIEHHIO K  OHOJOrHYecKoi
uHQOpMalMK,  TOJyYaeMol  u3
pa3HbIX HCTOYHHKOB.

Ucnons3zoBanue cpeacts UKT nmus
noucka Yy4eOHOH wuHpoOpMaLUu U
MOJTOTOBKH
MYJIbTHMEANANPE3EHTAU .

IIpssmoe u HEnmpsiMOe pa3BUTHE.

OnpefeneHne  OCHOBOITOJNATAIOIIUX
MOHATHI: 3apOoXKIACHHE, pPa3BUTHE,
Pa3MHOXXEHHE. PazButne
IMO3HABATEIIEHOTO WHTEepeca K

3, PT/k, PY U3y4eHHI0 OWOJOTMH B Mpolecce
66 | JKusHeHHBIC HUKIIBI Pa3HBIX TPYIII YOMH 3, - 7P M ot
oy, up A3y4YEHUS JIOTIOJIHUTEIIBHOTO
OpraHu3MOB.
MaTepuana. Vcronb3oBaHue CpecTB
HUKT ISt IIOUCKA y4eOHOM
rHpOpMaIIUU u MOJITOTOBKH
MYJIbTUMETHAITPE3CHTAIINH.
Omnpenenenne  OCHOBOIONATAIOIINX
3, PT/k, PYp MTOHSTHH: T depeHnuanIbpHas
67 | Perymsmms MHIUBUIIyaTbHOTO Pa3BUTHSL. YOMH 783, ’ ’
Y FHBHILY P OV, 1P, JIEK sKcrpeccHs (aKTHBHOCTh) TEHOB,
AMOpUOHATIbHAS HH TYKITVSL.
Omnpenenenne  OCHOBOIONATAIOIINX
[Ipsimoe u Henpsimoe pasButue. [TpuanHb! A3, PT/k, PYp, beaes H
68 . YOMH MOHSATHIA: CITIOCOOHOCTH OpraHu3Ma K
HAPYILICHUI Pa3BUTUS OPraHU3MOB oy, 1p

PEryIIALMU  KM3HCHHBIX (DYHKIIHUH,




TEpPaTOTCHHBIC, OuoIorYecKue,
XUMHYICCKUC (haKTOPEL.
CamocrosTenpHas WHOOPMAITMOHHO-
MO3HABaTENIbHAS  JIEATCIILHOCTh  C
Pa3IMIHBIMH HUCTOYHUKAMU
uHpopmanuKu, e€  KpUTHYecKas
OIICHKA U UHTEPIPETAIVsL.

69

KonTpoabHo-00001aronuii ypok mno
rjaBe Opranu3MeHHblii YypOBeHb

YPK

[IponyxTuBHOE oOrmieHne u
B3aUMO/IeHCTBUE B nporecce
COBMECTHOUW Y4eOHOW NeATEIbHOCTH
¢  y4€TOM  IO3MIMH  JpYyTHX
YYaCTHUKOB JeSITENbHOCTH.
CamocrosTenpHasi MH()OPMAIIMOHHO-
Mo3HaBaTeNbHas  JEATeNIbHOCTh C

pa3IUYHBIMH HUCTOYHUKAMHU
nHpopmanmy, e€  KpUTHUECKas
OLICHKa u HWHTEPIpETAIHSL.
dopMupoBaHUE COOCTBEHHOM
MO3WIMMA 10  OTHOIICHHIO K
OHMOJIOTHUECKOM nHpOpMAIHH,

MOJIy9aeMON U3 Pa3HBIX UCTOYHHKOB.
Ucnons3zoBanue cpeacte UKT B

peUICHUHA KOIrHUTHUBHBIX,
KOMMYHUKATHUBHBIX u
OpraHu3anMOHHbIX 3aagad.

OBrnaneHne MeTOJAaMH  HAYYHOTO
MO3HAHUS, HUCIONB3YEeMBIMH  TPH
OMOJIOTUYECKUX HCCIICIOBAHMAX, B
nporecce BEITIOTHEHUS
nabopatopHeix  pabor. Pa3Butne
YMEHHS ~ OOBSCHATH  PE3YJIbTAThI

OHMOIOTHUECKUX JKCIIEPUMEHTOB.
Pemenne Ouonormueckux — 3aaad.
Pazsutune II03HaBATEJILHOI'O

WHTEpeca K W3Y4YCHUIO OHONIOTHH B
npouecce H3YUYCHHUS




JOTMOJTHUTENBHOTO MaTepHuana
yaeOHHKa

[IponyxTrBHOE oOmienne u
B3aUMO/JICHCTBHUE B nporuecce

COBMECTHOM Y4eOHOU JIeATSIHEHOCTH

¢  yu€TOM  MO3HLMA  JPYrUx
. YYaCTHUKOB JEeSTENTbHOCTH.
70 Hosropene. Pemerne sananuii B3 no YOYP 1 PT/x, PYp, OY, UP | lemoucTpauus BJIaJICHUS
U3YYCHHBIM TEMaM
SI3BIKOBBIMH CPEICTBAMHU. Y BEpEHHOE
[I0JIb30BaHUE OnosornuecKon
TEPMHHOJIOTUEH. JemoHcTpatums
HaBBIKOB [I03HABaTEIbHON
pedaexcum.
Hroro: 70

I'paduk npoBeaeHNsI KOHTPOJIbHBIX PadoT

Ne Kou- JlaTta npoBeneHusi 3aHATHS
3 Tema KOHTPOJIBLHOH PadoOTHI BO
n/n TUIAHApyeMast (paxTHYecKas
4acoB
1 Beenenune 1
2 MornekynspHbIH YpOBEHb 1
3 CTpoeHue KIEeTKH 1
4 OCHOBHBIE MPOLIECCHI, TPOTEKAIOIINE B 1
KIIETKE
5 Pa3mHOXKEHHNE OpraHu3MOB 1




B pe3yabrarte usyuenus ouonoruu B 10 Kinacce y4eHUK JOKEH

® 3HATH/IIOHUMATH

- OCHOBHBIE TTOJIOKEHUS OMOJIOTMUYECKUX TEOpUi (KJICTOYHAs);

- CTpOCHHE OMOJIOTUYECKUX OOBEKTOB: KIETKH, TCHOB M XPOMOCOM;

- CYLIHOCTh OMOJIOTHYECKHUX MPOLECCOB: Pa3MHOKEHHE, OTNIOI0TBOPEHUE;

- BKJIAJ] BBIJAIOUINXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKOM HAYKU;

- OMOJIOTUYECKYI0 TEPMHHOJIOTHIO M CHMBOJIUKY)

®* yMeTh

- OOBSCHATB: POJIb OMOJOTHH B (DOPMHUPOBAHMHM HAYYHOI'O MUPOBO33PEHMUS, BKJIAJ
OMOJIOTHYECKUX TeOpud B (POPMHUPOBAHUU COBPEMEHHOUW €CTeCTBEHHOHAYYHOW KapTHUHBI MHPA;
€IMHCTBO )XKUBOW U HEXKUBOU MPUPOIBI, POJCTBO KUBBIX OPTaHU3MOB;

- OTpHUIIATENIbHOE BIMSHUE AaJIKOroJsl, HUKOTHHA, HAPKOTHYECKHX BEUIECTB Ha
pa3BUTHE 3apojblllla YEJIOBEKa; BIMSHUE MYTAareHOB Ha OpPraHW3M YEJOBEKa; IMPUYUHBI
HACJIEICTBEHHBIX 3a00JI€BaHM, MyTallHii;

peliaTh IeMeHTapHble OMONIOrMUECKUE 3aJa4l; COCTABIIAThH JJIEMEHTapHbIE
CXEMBbI CKPEIUBaHUS;

- BBISIBJIATh UICTOYHUKHA MYTareHOB B OKpYyXarolen cpene (KOCBEHHO);

- CpaBHUBATh: OWOJIOTHYECKHE OOBEKTHl (XUMHUYECKUM COCTAaB T JKUBOH U
HEXMBOW MPUPOJIBI), 3aPOABIINIA YeJIOBeKa U JAPYTUX MIICKOMMTAONIUX, MPOIecchl (IT0JI0BOE U
Oecronoe pa3sMHOXKEHHE) U J1€JaTh BbIBOJbI HA OCHOBE CPaBHEHMUS;

- HaXOIUTh MH(GOPMAIIMIO O OMONIOTHYECKUX OOBEKTaX B PA3IMYHBIX MCTOYHHKAX
(yueOHBIX TEKCTax, CHpPaBOYHHMKAX, HAYYHO-TIOMYISPHBIX H3IAaHUSAX, KOMIIBIOTEPHBIX 0a3zax
JAHHBIX, pecypcax MIHTEepHET) U KpUTUUYECKH €€ OICHUBATD;

® HCHOJb30BAaTh NPHOOpPeTEeHHbIE 3HAHUS U YMEHUS B MPAKTHYECKOIl 1esITeJIbHOCTH U

MOBCEIHEeBHOM KM3HU JJIA:

- coOroIcHHs Mep MPOPUITAKTHKN OTPABJICHHUA, BUPYCHBIX U APYTUX 3a00JICBaHUM,
CTPECCOB, BPEIHBIX MPUBBIUEK (KypEeHHE, AIKOTOIU3M, HAPKOMAaHU);

- OKa3aHWsl TEPBOM TMOMOIIM TPH TPOCTYAHBIX U JPYrux 3a00JIEBAHHSIX,
OTPaBJICHUH MMUIICBBIMU TTPOIYKTAMU;

- OLICHKM JTHYECKHUX AaCleKTOB HEKOTOPBIX HCCIEAOBaHWNM B  oOxacTu
OMOTEXHOJOTHH (KIIOHHPOBAHHE, UCKYCCTBEHHOE OTLIOIOTBOPEHUE).

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Jlis mpoBeAEHUs 3aHATUH HEoOXOIUM CTaHJIApTHBIH HaOOp crenuaaTu3upoBaHHON
yueOHOM MeOenu U yuyeOHOro 0OOpYy/IOBaHUS, a TakXKe MYJIbTUMEIUHHOE 000pYyIOBaHUE st
JEMOHCTpPALMY MIPE3EHTALNI Ha ypOKaX.

Jlia ucnonwszoBanuss KT B yueOHOM mpoliecce HEOOXOAMMO HaJMYME MPOTrPAMMHOIO
oOecrieyeHHs, TMO3BOJIAIONIETO OCYIIECTBIATh MOUCK HH(popMmamuu B cetd HHTepHer,
CHUCTEMAaTH3allMI0, aHAIU3 U TMpe3eHTalio WH(OpMalKU, SKCOpT UHPOpMaluu Ha HUpPOBbIE
HOCHUTEJH.

YYEBHO-METOJANYECKOE OBECIIEYEHUE
OcHoBHasi y4eOHO-MeTOAMYeCKas JIUTepaTypa

1. buonorus. 10 kmacc. ba3oBelii ypoBeHb : y4eOHWK s Il 001IeoOpas3oBar.
opranu3zaiuii / [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u np./ITox pexn. [laceunuka B.B.
- M. : TIpoceemenue, - 2019. - 224c.

2. buonorus. PaGoume mnporpammel. [lpenmernas nuHus y4eOHUKOB «JInHUS

xu3HM». 10 - 11 kmaccwl : yue0, mocobue s o0mmeodpa3oBaT. opraHu3aiuii: 6a30BbIl ypOBEHb
/B.B. Ilaceunuk, I'.I". lIsenos, T.M. E¢umona. - M.: IIpocsemienue, 2017. - 96 c.



JlonoTHUTeIbHAS y4e0OHO-MeToAuYecKasi JIMTepaTypa U HCTOYHUKH
1. KoHTpOIbHO-U3MEPUTEIbHBIE MaTEPUAIIbI 10 OCHOBHBIM Pa3/ielaM KypcoB OHOJIOIHH
(COopHuku 3amaHuil (B TOM YHCIE TECTOBBIX), 0OECIEUMBAIOMINX IHATHOCTHUKY M KOHTPOJb
KayecTBa 00y4eHHUsl B COOTBETCTBHUHU C
TpeOOBaHUSAMU K YPOBHIO IIOJITOTOBKU BBIITYCKHUKOB, 3aKPEIIJIEHHBIMU B CTaHIapTE.

2. I'amac I'.A., Poxmo B.C. EI'D 2019. buonorus. TumoBsle >K3aMEHAIIMOHHBIC
BapuanThl. 30 BapuanToB: HanmonansHnoe oOpasoBanue, 384c.
3. Kanunosa I'.C., IIpunexaesa JI.I'. EI'D 2020. buosiorus. 'oroBUMCSi K HTOrOBOM

arrectanuu: Unremiext nentp, 2019, 192c¢.
OcHoBHbIe UHTEpHET-pecypChbl

http://www.edu.ru — ¢penepanbhsiii mopran «Poccuiickoe 00pa3oBaHue)»

http://www.school.edu.ru — Poccuiickuii 0011e00pa3oBaTebHbIi MOpTa

http://www.school-collection.edu.ru — enunas koyuiekuus HUPPOBBIX 00pa30BaTEIbHBIX
pecypcoB

http://www.openclass.ru — MmeToan4eckue peKOMEHIaluH Mo ucmon3oBanuu [[OP

http://www.edu.ru — penepanbubiii mopran «Poccuiickoe 00pa3oBaHue»

http://www.ed.gov.ru/ — JOKyMEHTBI ¥ MaTepHajbl jaeaTeabHOCTH DeaepaabHOro
areHTCTBa M0 00Pa30BAHUIO

http://www.fipi.ru/ — ®enepanbHblii HHCTUTYT MEAArOTHYECKUX U3MEPECHUI

http://school-collection.edu.ru/ — enunas koiuiekuusi IHAPOBBIX 00pa30BATEIBHBIX
pecypcos (LIOP)

http://fcior.edu.ru/ — ®enepanbHblil HEHTP UHPOPMAIIMOHHO-00PAa30BaTEIBHBIX PECYPCOB
(OLIIOP)

http://www.ict.edu.ru/ — HuapOopMaIlMOHHO-KOMMYHUKAIIHOHHBIC  TEXHOJIOTHH B
00pazoBaHUH

http://www.informika.ru - snexrponnsiii y4eOHuk "buonorus" (Bep. 2.0 - 2000) u3
nukia "O6yyaroniye SHIUKIoneuu"

http://www.websib.ru - pasmen "Buonorus" HoBocuOupckoii 00pa3oBaTelbHON CETH.
[Togbopka MaTepHaioB U CChUTOK (TIPOrpaMMbI, TIPOEKTHI, MATEPHAJIBI K YPOKY, AOUTYPHEHTY)

http://www.biodan.narod.ru - "buo/lan" - buosnorus ot [lausl. HoBocTr 1 0030pHsI 1O
OUOJIOTHH, SKOJIOTHH. [Ipo6IeMbl U TEOpUH

http://www.college.ru - pasaen "OTkpbiToro komutemka" mo buonornu. Y4eOHuUK,
mozenu, On-line Tectsr, yauTesnto

http://rsr-olymp.ru/olY mpiads/map/ - «Mup onummuam - OMUMITHAIB TS IIKOJLHUKOB
B Poccumn
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