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AHHOTanus K padoydeii nporpamme no buosorun 10-11 knace

Pabouas nporpamma no 6uonoruu ajis 10-11 kiaccoB coctaBieHa B MOJTHOM
COOTBETCTBUH C HOPMATUBHBIMHU JOKYMECHTAMM:
-denepanbHbIM KOMIIOHEHTOM ['0CY1apCTBEHHOTO CTaHJapTa CPEAHETO
(mosiHOTO) 001IETO 0Opa3oBaHust (0a30BbIN YPOBEHD),
- [IpumepHoOit mporpaMmMoit o OUOJIOTHH CpeHEro (ITOJIHOTO) OOIIETO
oOpazoBaHUs
- [Tporpammoii kypca «buosorusi. 10-11 knaccs» aBTopoB Ilaceunuk B. B.,
esuoB I'. I' // buonorus. 10- 11 knaccel: TuHus yueOHUKOB «JIMHUS KUZHI.
10—11 xmaccer: yae0. mocodue 11t 0011e00pa3oBaTEIbHBIX. OPTaHU3aIuii: 0a30BbIi
ypoeHb / B. B. [laceunuk, I'. I'. [lIBerioB, — M.: [IpocBemenue, 2021.
Pabouas nporpamma 1151 10-11 kmaccoB npenycmaTpuBaeT oOydeHre OUoI0ruu
B 006éMme 1 vac B Henemo B 10 knacce (344) u 1 yac B Hemento B 11 kimacce(34q).
[enu u 3agaun yueOHOro Kypca:
® OCBOCHHE 3HAHUN 0 OMOJOTHYECKUX CUCTeMaX (KJIeTKa, OpraHu3M, BUj,
HKOCUCTEMA);
® HCTOPHUH PA3BUTHS COBPEMEHHBIX MPEICTABICHUN O JKUBOU MPUPOJIE;
BBIJIAIOIIUXCSI OTKPBITUSX B OMOJIOTHYECKON HAYKE;
® poJu OMOJOTUYECKON HAYyKH B (HOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO
HAyYHOW KapTUHBI MUPA;
® METOJIaX HAy4YHOTO MO3HAHMS;
® OBJIaJICHUE YMEHUSIMU OOOCHOBBIBATH MECTO U POJIb OMOJIOTMYECKUX
3HAHUU B MMPAKTUYECKOMN JESITEIbHOCTH JIFOJEH, PA3BUTUU COBPEMEHHBIX
TEXHOJIOTHUH;
® IIPOBOJIUTH HAOIIOACHUS 32 SKOCUCTEMaMHU C LEJBI0 UX OMHUCAHUS U
BBISIBJICHUS €CTECTBEHHBIX M aHTPOTIOTEHHBIX U3MEHEHU;
® HAXOJUTh W AaHAIM3UPOBATH MH(GOPMAIIHIO O KUBBIX O0BEKTAX; PA3BUTHE
MO3HABATEIbHBIX UHTEPECOB, MHTEIVIEKTYAJIbHbBIX U TBOPUECKUX
CIIOCOOHOCTEH B MPOIECCe N3YUCHUS BBIIAIOIINXCS TOCTIKCHHM
OMOJIOruH, BOIIEANINX B O0IIEYETOBEUYECKYIO KYJIBTYPY;
® CJIOKHBIX U MIPOTUBOPEUYMUBBIX MYTEH pa3BUTHS COBPEMEHHBIX HAYUHBIX
B3TJIS/I0B, UJI€H, TEOPUd, KOHLETILIUMA, Pa3IUYHbIX TUIIOTE3 (0 CYIIHOCTH U
MIPOUCXOKICHUH JKU3HU, YEJIOBEKA) B XOJI€ PaOOTHI C pa3IuYHBIMU
MCTOYHHUKAMU UH(OpMAIUH;
® BOCHHUTaHUE YOSKJAEHHOCTH B BO3MOKHOCTH MO3HAHUS )KUBOW TTPUPO/IBI,
HE0OX0MMOCTH OEPEKHOTO OTHOIICHUS K TIPUPOTHOM Cpelie,
COOCTBEHHOMY 3JI0POBBIO;
® YBAXCHUS K MHCHHIO ONIMOHEHTA MPHU OOCYKJIEHNN OMOJIOTUYECKHUX
npobJiieM;
® HCIOJb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCETHEBHOM
YKU3HHM JIJIS1 OIICHKHU TIOCJICJICTBUN CBOEH JCSATEIHHOCTHU MO OTHOIICHHIO K
OKpYXalolllel cpejie, 310POBBIO APYTHX JI0JIeH U COOCTBEHHOMY



3I0pOBbIO; 000CHOBAHUSA U COOJIIOIEHUS MEp NMPOPHIIaKTUKU 3a001€BaHUH,
IIPaBUJI IOBEICHUS B IPUPO/IE.

Kypc 6uonoruu Ha crynenu cpenHero (moaHoro) oomero oopa3oBaHus Ha
0a30BOM ypOBHE HalpaByicH Ha (GOPMUPOBAHUE Y YUAIIUXCS 3HAHUM O KUBOU
npupojie, €€ OTIIMYUTENIbHBIX IPU3HAKAX — YPOBHEBOW OPTaHU3AIMH U YBOJIIOIINH,
MOATOMY MPOrpamMMa BKJIIOUAET CBEACHUS 00 OOLIHUX OMOJIOrMYECKUX
3aKOHOMEPHOCTSIX, MPOSIBISIONIMNXCS Ha Pa3HbIX YPOBHSAX OPraHU3alluU KUBOU
IPUPOBIL.

B pe3ynpraTe u3yuenus Ononoruu Ha 6a30BOM YPOBHE YUEHHUK JTOJIKEH
3HATh/TIOHUMATh OCHOBHBIE TIOJIOKEHHSI OMOJIOTHYECKUX TEOPH (KJIeToYHas,
sBosronimodHast reopus Y. lapsuna); yuenust B.M. Bepnaackoro o 6uocdepe;
CYLIHOCTb 3aKOHOB I".MeHens1, 3aKkOHOMEPHOCTENH N3MEHYMBOCTHU; CTPOCHHE
OHOJIOTrMYeCKUX OOBEKTOB: KIETKH; T€HOB U XpOMOCOM; BUJa U SKOCUCTEM
(CTpyKTypa); CYIIHOCTh OMOJIOTMYECKHUX MPOLIECCOB: Pa3MHOKEHHUE,
OIUIOAOTBOPEHUE, IEUCTBHE HCKYCCTBEHHOT'O M €CTECTBEHHOIO 0TOOPA,
(dbopMupoBaHrE TPUCTTOCOOICHHOCTH, 00pa30BaHKE BUIOB, KPYTOBOPOT BEILIECTB U
IPEeBpPAILIEHUs SHEPTUH B DKOCHCTEMaX U Ouocdepe; BKIIa BbIJAIOIINXCS YUEHBIX B
pa3BUTHE OMOTOTHUECKON HAYKH; OMOIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

YMeTb 00BSICHITH: pOJb OMOJIOTHU B (DOPMUPOBAHUH HAYIHOTO
MUPOBO33PEHUS; BKJIa]l OMOJIOTHUECKUX TEOpUil B JOPMUPOBAHUE COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MUPA; €IUHCTBO )KUBOUM U HEKUBOU MTPUPOJIBI,
POJICTBO KUBBIX OPTaHU3MOB; OTPHUIIATEIIHFHOE BIIUSHHUE aJIKOTOJISI, HUKOTHHA,
HApPKOTHUYECKUX BEIIECTB HA PA3BUTHUE 3aPO/IbIIIA YEIOBEKA; BIUSIHUE MyTareHOB Ha
OpraHu3M YeJIOBEKa, IKOJIOTMYECKUX (PaKTOPOB HA OPTaHU3MbI; B3aUMOCBS3U
OpPraHU3MOB U OKPYXKAIOIIEH Cpeibl; MPUIHHBI YBOJIOLUHN, U3MEHSIEMOCTH BUIOB,
HapyIIEHUW Pa3BUTHsI OPTAHU3MOB, HACJICICTBECHHBIX 3a00JICBAHMM, MyTaIUH,
YCTOHYMBOCTH M CMEHBI 3KOCHUCTEM; HEOOXOAMMOCTh COXPaHEHHUSI MHOTO00pa3Hsl
BUJIOB; PEILIATh 3JI€MEHTApHbIE OMOJOTUYECKUE 3a/1aUr; COCTABIIAThH JIEMEHTAPHBIE
CXEMBbI CKPEIIMBAHUS U CXEMBI TIEPEHOCA BEIIECTB U YHEPTHH B SKOCHUCTEMAaX (IIeTH
NUTaHUs); OMKUCHIBATH 0COOEH BUIOB 110 MOP(OJIOTUYECKOMY KPUTEPHUIO; BHISBISAThH
MPUCTIOCOOJICHUS OPTaHU3MOB K CpeJie OOMTaHMsI, UICTOYHUKHA MYTarcHOB B
OKpY>Karolen cpejie (KOCBEHHO), aHTPOMIOT€HHbIE M3MEHEHHUS B 9KOCUCTEMAax CBOEH
MECTHOCTH; CPaBHUBATh: OMOJIOTMUECKHE OOBEKTHI (TeJa )KUBOW M HEKUBOU
IPUPOBI IO XUMUYECKOMY COCTABY, 3apOJIBIIIN YEeIOBEKA U JPYTUX
MJIEKOTIMTAIOIINX, TPUPOIHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI CBOCH MECTHOCTH),
MPOLIECCHI (€CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOp, OJI0BOE U OecIoioe
pa3MHOXKEHHE) U JIeNaTh BEIBOJIBI HA OCHOBE CPABHEHMS; aHAJTM3UPOBATh U
OIICHUBATH PA3JITMYHBIC THITOTE3bI CYIITHOCTH KU3HU, TPOUCXOKICHUS KU3HH U
YeJI0BeKa, T00aTbHBIE IKOJIOTUYECKUE MPOOTIEMBI U MYTH UX PELICHUSs, IOCIEICTBUS
COOCTBEHHOM JEATEILHOCTH B OKpYKAIOUIEH cpejie; n3y4aTh U3BMEHEHHUS B
AKOCUCTEMax Ha OMOJOTHYECKUX MOJIETSAX; HAXOAUTh HH(POPMALIHIO O
OMoNOTHYeCKUX 00BEKTAaX B PA3TUYHBIX UCTOYHUKAX (YUCOHBIX TEKCTAX,
CIIPaBOYHUKAX, HAYYHO-TIOMYJISPHBIX U3JIAHUAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
pecypcax MHTepHeTa) U KpUTUYECKU €€ OIICHUBATb.

Jis peanu3aluy yKa3aHHBIX MOJX00B, BKIIIOUEHHBIE B pa00UyI0 IpOrpaMMy
TpeOOBaHMSI K YPOBHIO MOATOTOBKH, C(HOPMUPOBAHBI B eATEILHOCTHOM popme. Psif
TpeOoBaHMIt peanu3yeTcs 3a CYET GOopMUPOBaHUS O0JIee KOHKPETHBIX YMEHUH.



[TOACHUTEJIBHAA 3AIIMCKA

[Tpennaraemas paboyasi mporpaMma peaiu3yeTcsi IpHu UCTOIb30BaHUU YUYEOHUKOB
«buonorus. 10 knace» u «buomnorus. 11 knace» nox penakuuei npodeccopa B. B.
[Taceunuka. [Iporpamma coctaBiieHa B COOTBETCTBUU C TPEOOBAHUSIMHU K
pe3ynbTaTaMm CpeHero oo1ero oopa3oBaHusi, yreepxaeHHIME DenepanbHbIM
rocyapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAAPTOM CPEIHETO
oO1rero oopa3oBaHusl.

[Iporpamma pazpaboTana ¢ y4ETOM aKTyalIbHBIX 3aj71a4 00y4YEHUs, BOCITUTAHUS U
pa3BuTHs oOydaroniuxcs. [I[porpaMma yuuThIBaeT yclioBUsl, HEOOXOAUMBIE
JUIS pa3BUTHUS JTMYHOCTHBIX U TIO3HABATENbHBIX KAYECTB 00yYarOIINXCS.
[IporpamMma BKIIIOUaET 0053aTENbHYIO YacTh YU€OHOTO Kypca, U3JI0KEHHYIO
B «IIprMepHOIl OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMe Mo OMOJIOTUH Ha
YPOBHE CpeHEero o01ero oopa3zoBanus» 1 paccuntana Ha 70 yacos. B
[IporpamMMe COJIEPKUTCS IPUMEPHBIN NIEPEUEHb JA0OPATOPHBIX U MPAKTUYECKHUX
paboT, HE BCE U3 KOTOPBIX 00s3aTENIbHBI [JI BHIMOTHEHUS. Y YUTEb MOXKET BHIOPATh
U3 HUX T€, JIJIsl IPOBEJIEHUS KOTOPBIX €CTh COOTBETCTBYIOILIME YCIOBUS B IIKOJIE.

OcBoeHME TporpaMMBbl 110 OMOJIOrMH 00ecTIeUrBaeT OBJIaJIEHUE OCHOBAMHU y4eOHO-
UCCJIeI0BATENHCKON JAESTEILHOCTH, HAYYHBIMUA METOAMH PEIICHUS Pa3TUYHBIX
TEOPETUYECKHUX U MPAKTUYECKUX 3a]1aY.

N3yuenune 6uonornu Ha 6a30BOM YPOBHE OPUEHTHPOBAHO HA

oOecneueHre o01Ie00pa3oBaTeIbHON U OOUIEKYIBTYPHOU MOATOTOBKH
BBIITYCKHUKOB.

Ha 6a3oBoM ypoBHe n3yueHue npeamera «buonorusy», B 4acTu GOPMUPOBAHUS Y
00y4aroIuxcst HAYYHOTO MUPOBO33PEHUSI, OCBOCHHSI OOIIIEHAYYHBIX

METOJI0B, OCBOCHHS PAKTUYECKOTO MPUMEHEHHSI HAyYHBIX 3HAHUI, OCHOBAHO
Ha MEXIPEIMETHBIX CBA3SX C MIPEeIMETaMH 00JIacTeld €CTECTBEHHBIX,
MaTeMaTUYECKUX U TYMAHUTAPHBIX HAYK.

PaGouas mporpamma mo OHOJIOTHH BKJIIOYAET CICTYIOIINE Pa3aeIbl:

1. [losicHuTENbHAS 3aUCKA.

2. O01as xapakTepucThKa y4eOHOro MpeaMeTa ¢ ONpeAeseHUEeM LieJiel 1 3a/1a4 ero
U3YyYEHUS.

3. Mecto Kypca 6uosiornu B y4eOHOM TIJIaHE.

4. Pe3ynbTaThl OCBOEHUS Kypca OMOJIOrMH — JIMYHOCTHBIE, IPEIMETHBIE

¥ METanpeaMETHEIE.

5. Coneprkanue Kypca OMOJIOTHH.

6. [InanupyemMble pe3yabTaThl U3y4YECHHs Kypca OMOJIOTHH.

7. KasnieniapHO-TeMaTuyecKoe IIaHUPOBaHUE.

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-HaydHOTO 00pa30BaHMs OMOJIOTHS KaK Y4eOHBIN mpeaMeT
3aHUMAET BAXHOE MECTO B (DOPMUPOBAHUN: HAYYHOW KapTHHBI

Mupa; GYHKIIMOHATHHOM IPAMOTHOCTH, HEOOXOIUMOM JIJIsl TOBCETHEBHOM

KU3HU, HABBIKOB 3JJOPOBOTO U O€30MacCHOr0 JIJIsl 4YeJIOBEKA U OKPYKAIOIICH CpeIbl



o0pa3a >KU3HH; YKOJIOTMUECKOT0 CO3HAHUS; IIEHHOCTHOT'O OTHOIIICHUS K KMBOM
MIPUPOJIE U YETIOBEKY; COOCTBEHHOM MO3UIIUU MO OTHOLICHHUIO K OMOJIOTHUECKOM
nH(pOpMalnH, MOJy4aeMON U3 Pa3HbIX HICTOYHUKOB. 3ydeHune Ouosoruu co3aer
yclioBuUs 17151 GOPMHUPOBAHUS Y O0YUAIOIIMXCS UHTEIIEKTYaJIbHbIX,
rpaXTIaHCKUX, KOMMYHHKAIITMOHHBIX U MHPOPMAITMOHHBIX KOMIIETEHIIUM.

N3yuenne kypca «bruonorusp» B crapiien MKOJIE HAPAaBICHHO HA
pelIeHHE CIIeTYIONINX 3a1aY:
1) popmupoBaHue cucTeMbl OMOJIOTHYECKUX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA;
2) pa3BUTHE JTUYHOCTH O00YYAIOIIUXCS, UX UHTEJUIEKTYallbHOE U
HPABCTBEHHOE COBEPIIIEHCTBOBAHUE, (DOPMUPOBAHKUE Y HUX TYMAHUCTUYECKUX
OTHOIIIEHUHN U KOJIOTUYECKH 11eJIeCO00pa3HOro MOBEIEHUS B OBITY U TPYAOBOM
NEeSATENbHOCTH;
3) BbIpaOOTKY NOHMMAaHUs OOLIECTBEHHON NOTPEOHOCTH B Pa3BUTUU OMOJIOTHH, a
Takke (pOpMUPOBaHUE OTHOIICHHS K OMOJIOTUH KaK BO3MOXKHOM o0nactu Oyayuien
IIPAKTUYECKOU AEATEIBHOCTH.

Heaun Ouonornyeckoro oOpa3oBaHusl B cTapuiei mkosie GopMyIupyroTcs
Ha HECKOJIbKUX YPOBHSX: TJI00AIbHOM, METANPEIMETHOM, JINYHOCTHOM
U TIPEJIMETHOM, Ha YPOBHE TpeOOBaHUM K pe3ybTaTaM OCBOCHHUSI
coJiepKaHUs IPEIMETHBIX MPOTPAMM.

['mobGanbHbIe 1€ GUOJIOrMYecKOro 00pa3oBaHus ABJISIIOTCS 00IIUMU
JUTSL OCHOBHOM M CTapIliei IIKOJIbI U OTIPEAEISIOTCS COLMATbHBIMUA TPEOOBAaHUSIMH,
B TOM YHCJIE UBMEHEHUEM COLIMAIbHON CUTYalluu Pa3BUTHUS —
pPOCTOM MH(OPMAIIMOHHBIX IEPErpy30K, U3MEHEHUEM XapaKTepa U crioco0oB
OOIICHHSI U COIIMATIBHBIX B3aUMOACUCTBHI (00BEMBI U CLIOCOOBI MTOTYUYCHHS
H(}OpMaLIMU TOPOKIAIOT Pl OCOOCHHOCTEH Pa3BUTHSI COBPEMEHHBIX TOJPOCTKOB).
Haubosiee npoiyKTUBHBIMHU /ISl pELICHUS 3a/1a4 pa3BUTHSA TOAPOCTKA
SABJISIFOTCS COLIMOMOpAaJIbHAs U UHTEJUIEKTyalbHasi B3pOCIOCTb.

[Tomumo 3TOTO, TIIOOATBHBIE TIEH (POPMYIUPYIOTCS C yIETOM

paccMOTpeHUs OMOJIOTMYECKOr0 00pa30BaHus KaKk KOMIIOHEHTa CUCTEMBI
o0pa3oBaHusl B 1I€JIOM, IO3TOMY OHU SIBJISIIOTCSI HAaMOOJIee OOIIMMU U COLIUATIBHO
3HAYUMBIMHU.

C yuéToM BBIIIEHA3BAHHBIX MOX0/I0B TJI00ATLHBIMU TEISIMU OHOJIOTUYECKOTO
00pa3oBaHUsI SIBISIOTCS:
— coupau3anus oOyJaroIuxcst Kak BXOXKJACHUE B MUP KYJIbTYPBI U COLIMATBbHBIX
OTHOILIEHUH, 00ECIeUnBaIOIIee BKIIOUEHUE YUAIUXCSl B TY WJIM UHYIO TPYIITy J1U00
OOILIHOCTh — HOCHUTENSL €€ HOPM, LIEHHOCTEH, OpUEHTAlMi, OCBAMBAEMBIX B IMPOLECCE
3HAKOMCTBA C MUPOM KUBOMW MIPUPOJIBL;
— NPHUOOLIEHHE K TO3HABATEIIBHON KYJIbTYPE KaK CUCTEME
MO3HABATEIbHBIX (HAYYHBIX) [ICHHOCTEH, HAKOIUICHHBIX 00I1IECTBOM B cepe
OMOJIOTUYECKOM HAYKH.
[Tomumo 3TOrO0, OHOTOrHUECKOe 0OPa30BaHNE HA CTAPIIEH CTYNEHU
IPU3BAHO 00ECIICUUTD:
— OPHEHTANMIO B CUCTEME ITHUECKUX HOPM M IIEHHOCTEH OTHOCUTEIHLHO METOIOB,
PE3yJIbTAaTOB U JOCTUKEHUN COBPEMEHHON OMOJIOTHYECKOI HAyKU;



— pa3BHUTHeE [I03HABATEJIBHBIX KAYECTB JINYHOCTH, B TOM YHCJIE II03HABATEIBHBIX
MHTEPECOB K U3YUEHHUIO OOIINX OMOJIOTMYECKUX 3aKOHOMEPHOCTEN H CaMOMYy
MPOLIECCY HAYYHOT'O TO3HAHNUS;
— OBJIaJIeHue y4eOHO-TI03HABATENbHBIMU U [IEHHOCTHO-
CMBICJIOBBIMU KOMITETEHTHOCTSIMU 111 (POPMUPOBAHUS TO3HABATEIBHOMN U
HPaBCTBEHHOM KYJIbTYPbl, HAYYHOTO MHUPOBO33PEHHUS], a TAKIKE METOA0J0OTUEN
OMOJIOrMYECKOT0 HKCIEPUMEHTA U 3JIEMEHTAPHBIMHU METOIaMU OMOJIOTMUECKHUX
HCCIICA0OBaHUM;
— (hopMupoBaHHE 3KOJOTHYECKOIO CO3HAHMS, IEHHOCTHOTO OTHOLIEHUS K )KUBOM
IPUPOJAE U YEIOBEKY.

MECTO KYPCA BHUOJIOTM B YUEBHOM IIVTAHE

KonudecTBo yacoB, OTBOJUMOE Ha M3yUeHHUE OMOJIOTHH B CTapIIei
IIKOJIE, 3aBUCUT OT Yy4€OHOTO IJIaHa YTBEPKACHHOTO 00pa30BaTeIbHON
opranuzauueil. lannas paboyas nporpaMMa paccuuTaHa Ha nmpoBejeHue 1 yaca
KJIACCHBIX 3aHSATUI B HEJENIO IPH U3yYEHUH ITpeaAMeTa B TeueHue AByX JjeT (10 u 11
Kiacchl). O01Iee Ynciio yueOHbIX 4acoB 3a 2 rojia 00yueHus coctasiser 70 4, U3 HUX
354 (1 u B Henento) B 10 kiacce, 35 4 (1 4 B Heaeno) B 11 kiacce.

Kypcy Guonorun Ha ctyneHnu cpegHero oomero oopa3oBaHus MpeAecTBYeT Kype
OMOJIOTHH, BKIIFOYAIOIINI 3JIEMEHTAPHBIE CBEICHHSI 00 OCHOBHBIX OMOJIOTHYECKUX
o0bektax. Coneprkanue Kypca OMOJIOTMY B OCHOBHOM IIKOJIE, CITY>KUT OCHOBOM JIJIst
M3Y4YEeHHS 001X OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, TeOpril, 3aKOHOB, TUIIOTE3 B
cTapuieil mKkose, rjae 0codoe 3HaueHne MpruoOPETaroT
MHUPOBO33PEHYECKUE, TEOPETUUECKUE TTOHATHS.

Takxum oOpa3om, coepkanre Kypca OMOJIOTHH B CTapIIeH IKoJie, 601ee MOIHO
packpbIBaeT o0ume OMOJIOTHYECKUE 3aKOHOMEPHOCTH, MPOSIBISIOIINECS HAa PA3HBIX
YPOBHSIX OpraHU3alMK KUBOW MTPUPOIBI.

PE3VJIbTATBI OCBOEHUA KYPCA BUOJIOTUN

JlesaTeIbHOCTh 00pa30BaTEILHOTO YUPEkKASHUSI 00IIero 00pa3oBaHusl B O0y4eHUHU
OuoJyoruu B cpeHei (IMOTHOM) IITIKOJIE TOJKHA OBITh HAIllpaBJieHa Ha JTOCTUKEHUE
00yYarOIIMMUCS CIEAYIONIUX JUYHOCTHBIX Pe3yJbTATOB!

1) peanmu3anuy dTHYECKUX YCTAHOBOK MO OTHOIIEHUIO K OMOJIOTHYECKHM OTKPBITHSIM,
WCCIIEIOBAaHUSM U UX Pe3yiIbTaTaM;

2) npu3HAHUS BHICOKOW IIEHHOCTH KU3HU BO BCEX €€ MPOSBICHUSX, 37J0POBbSI CBOETO
U IpYTUX JIOACH, peau3ali yCTaHOBOK 3J0pOBOT0 00pa3a KU3HH;

3) chopMHPOBAHHOCTHU TIO3HABATEIHLHBIX MOTHBOB, HAIIPABJICHHBIX HA TIOJyYCHUE
HOBOTO 3HaHMS B 00JIaCTH OMOJIOTHH B CBS3H € Oyaymieil mpodecCuoHaIbHON
JeSTEIbHOCTHIO HITM OBITOBBIMU TIPOOJIEMaMU, CBSI3aHHBIMU C COXPAHEHHUEM
COOCTBEHHOTI'0 3/I0POBbS ¥ IKOJIOTUUECKON 0€30MaCHOCTH.

MeTanpeaMeTHBIMH pe3yJIbTaTaAMH OCBOCHHS BBITYCKHUKAMHU CTapIIEH IIKOJIBI
0a30BOro Kypca OMOJIOTUH SIBIISIFOTCSI:

1) oBageHNe COCTABIISIFOIIMMHU UCCIIEIOBATEILCKON U MPOCKTHON JEATSIILHOCTH,
BKJIFOYAsi YMEHUS BUJICTh MPOOJIEMY, CTABUTH BOIIPOCHI, BBIIBUTATh TUTIOTE3bI, TaBATh
oTpeeICHUS TOHITHUIM, KIacCUPUITMPOBaTh, HAOIIOIaTh, TPOBOIUTH



AKCIIEPUMEHTHI, JIeTIaTh BBIBOJIbI U 3aKIIIOUEHHUSI, CTPYKTYpUPOBATh MaTepHall,
OOBSCHSTH, TOKA3bIBATh, 3AIIHINATH CBOU UJICH;

2) ymeHus paboTaTh ¢ pa3HbBIMU UCTOYHUKAMHU OMOJIOTHIECKOM

uHOOPMAITUHU: HAXOIUTh OMOJIOTHYECKYI0 HH(POPMAIIUIO B Pa3IMYHBIX HCTOYHUKAX
(TekcTe yueOHMKA, HAyYHO-TIOMYJISAPHON JTUTEpAType, OMOIOTHUECKUX CI0OBAPSIX

Y CIIPaBOYHHKAX ), aHAJTM3UPOBATH M OLICHUBATh MH(GOPMAIIHIO,

npeoOpa3oBbIBaTh HHGOPMAIIUIO U3 OJHOU (POPMBI B IPYTYIO;

3) criocoOHOCTH BBIOMPATH LIEIEBBIE U CMBICIOBBIC YCTAHOBKU B CBOUX JICHCTBUSAX U
MOCTYIIKaX M0 OTHOIICHUIO K )KUBOW MPHUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO
OKPYXKAIOIIUX;

4) ymeHus aJIeKBaTHO HUCIIOIb30BaTh PEUYEBBIC CPEACTBA AJI TUCKYCCUU U
apryMEHTAIlMU CBOCH MO3UIMHU, CPABHUBATH Pa3HbIC TOUKU

3peHUs, apTYMEHTHUPOBATh CBOIO TOUKY 3PCHHUSI, OTCTAaUBATH CBOIO MO3HIIHIO.
IIpeaMeTHBIMH pe3yJbTATAMM OCBOCHHSI BBITYCKHHUKAMH CTAPIICH MIKOJIBI Kypca
Ouosoruu 6a30BOr0 YPOBHSI SBIISTFOTCSI:

B no3nasamenvnoil (unmeniekmyaivHoit) cgepe:

1) xapakTepucTHKa coiepKaHusi OMOJIOTUYECKUX TEOPU

(keTouHasi, HBOIIOIIMOHHAs Teopus JlapBuHa); yueHus BepHajuckoro o ouocdepe;
3aKOHOB MeH1es, 3aKOHOMEPHOCTEW N3MEHYMBOCTH; BKJIA1a BEIIAIOIINXCS YIEHBIX
B pa3BUTHE OMOJIOTMYECKON HAYKH;

2) BBIJICJICHHE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX OOBEKTOB

(KJIETOK: paCTUTETHHBIX U KUBOTHBIX, TOSJAEPHBIX U SIIEPHBIX, TTOJIOBBIX U
COMATHUYECKUX; OPTaHU3MOB: OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX; BUJIOB,
IKOCHCTEM, Orochepsl) U MpoIeccoB (0OMEH BEIIECTB, PA3MHOKCHHE, JICTICHHE
KJICTKH, OTIJIOJIOTBOPEHUE, JCHCTBHE NCKYCCTBEHHOTO U €CTECTBEHHOTO OTOOPOB,
dbopMupoBaHUE TPUCTIOCOOTICHHOCTH, 00pa30BaHNE BUIOB, KPYTOBOPOT BEIIECTB U
TIPEBPAIICHUS

SHEPIruU B SIKOCHCTEMAX U ouocdepe);

3) oOBsicHEHHE PO OMOJIOTHH B (POPMHUPOBAHUHN HAYYHOTO MUPOBO33PCHHUS; BKIIaAa
OMONIOTUYECKUX TEOpUi B (POPMUPOBAHUE COBPEMEHHON €CTECTBEHHO- HAyYHOM
KapTUHBI MUPa; OTPHUIIATSIIEHOTO BIUSHUS aJIKOTOJIsI, HHKOTHHA, HAPKOTHYECKUX
BEIIECTB HA PA3BUTHE YEJIOBEKA; BIUSHUSA MyTareHOB Ha OPTaHM3M YeJIOBEKa,
AKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI; IPUYUH IBOJIIOIIUHU, U3MEHIEMOCTH BUJIOB,
HapYUICHUN Pa3BUTHUS OPraHU3MOB, HACJIEICTBEHHBIX 3a00JIEBAHUM, MyTaIluH,
YCTOWYHUBOCTU U CMEHBI DKOCUCTEM;

4) npuBeEHNE TOKA3aTEIbCTB (ApryMEHTALINsI) €IMHCTBA KUBOU U

HEXUBOU MPUPOJIBI, POACTBA )KMBBIX OPTaHU3MOB; B3aMMOCBSI3€H OpPTraHU3MOB

1 OKpY>Kalollen cpejibl; HeOOXOIUMOCTH COXPaHEHUSI MHOTO0Opa3us BUIOB;

5) yMeHHEe N0JIb30BaThCsl OMOJOTNYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

6) pellieHrue 3JIeMEHTapHbIX OUOJIOTMYECKUX 3aa4; COCTABICHUE AIIEMEHTAPHBIX
CXEM CKpEIIMBaHUs U CXEM MepeHoca BEIIECTB U DHEPTUU B HIKOCUCTEMAX (LIeTH
MUTAaHUA);

7) onrcanue ocooeit BUAOB 10 MOP(POIOTUUECKOMY KPUTEPHIO;

8) BBISIBJIEHUE U3MEHYMBOCTH, IPUCTIOCOOJICHUI OPTraHU3MOB K CpeJie 0OUTaHMS,
HMCTOYHUKOB MYTAareHOB B OKPY>KaIoIIeH cpesie (KOCBEHHO), aHTPOTIOTEHHBIX
U3MEHEHUN B DKOCUCTEMAaX CBOCH MECTHOCTH; U3MEHEHUN B DKOCUCTEMAaxX Ha
OMOJIOTHYECKUX MOJICIISX



9) cpaBHEeHHE OMOJIOTrNYECKUX OOBEKTOB (XUMUYECKHM COCTaB TEJ )KMUBOU M HEKUBOM
MPUPOBL, 3apOABILI YETOBEKA U APYTHX MIIEKONUTAIOIINX, IPUPOIHBIE SKOCUCTEMBI
Y arpO3KOCUCTEMBI CBOE MECTHOCTH ), IPOLECCOB (€CTECTBEHHBIN U NCKYCCTBEHHBIN
0TOOPBI, TOJIOBOE U OECIIONOe Pa3MHOKEHUS) U (POPMYJIMPOBKA BHIBOJIOB HA OCHOBE
CpaBHEHHUSI.

B yennocmno-opuenmayuonnou cghepe:

1) aHanu3 U OlleHKa Pa3IMYHbIX TUIIOTE3 CYIIIHOCTH KU3HU,

IPOUCXO0XK/ICHNE YEJIOBEKA M BOZHUKHOBEHHE KU3HU, II100aJbHBIX SKOJIOTHYECKUX
po0JieM U IyTel UX PEIICHUs, TTOCISACTBUM COOCTBEHHOM JICSITEILHOCTH B
OKpY>Karolllen cpeie; OM0I0rnueckor HHPOpMaIIH, TOJIy4aeMOi U3 pa3HbIX
VMCTOYHUKOB;

2) OLEHKA 3TUYECKHUX aCIIEKTOB HEKOTOPBIX UCCIIEIOBAHUI B

o0jacTi OMOTEXHOJIOTHH (KJIIOHUPOBAHUE, HCKYCCTBEHHOE OIIOIOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE TeHOMA).

B cgpepe mpyooeoii oeamenvnocmu: OBIaICHUE YMEHUSIMH U

HaBBIKAMH MOCTAHOBKH OMOJIOTMYECKUX SKCIIEPUMEHTOB U OOBSICHEHUS UX
pEe3yJabTaToB.

B cehepe pusuueckoit oeamenvnocmu: 060CHOBaHUE U COOJTIOJICHUE

Mep MpOo(PUIAKTUKU BUPYCHBIX 3a00JI€BAHUN, BPEIHBIX IPUBBIYEK

(kypeHue, ynotTpebJieHue aaKorosi, HApKOMaHUs ); MPaBUII TOBEJCHUS B
OKpYKaroUIEu cpele.

COIEPXAHUE KYPCA BHUOJIOT U

buoJsiorust Kak KOMIUIEKC HAYK O "KMBOH NPUpoOe

buonorus kak KOMIUIEKCHAs HayKa, METOJIbl HAYYHOT'O TTIO3HAHUSI, UCIIOJIb3yEMBbIEC
B 6uonorun. CospemenHnvle HanpasieHus 6 ouonrozuu. Pois 610I0run B
dbopMuUpOBaHNUU COBPEMEHHON HAyYHOU KapTUHBI MUPA, MPAKTUYECKOE 3HAUCHUE
OuoJsiornyeckux 3HaHuW. buosornyeckre CUCTEMBI KaK MpeaMeT U3yUeHUs
OuoJioruu.
CrpykrypHble U QYHKIIMOHAIbHBbIE OCHOBBI KU3HU

MonekyisipHble OCHOBBI KM3HHU. Heoprannueckue BemecTna, ux
3HaueHue. OpraHnyuecKkue BemecTBa (yriieBOIbl, TUTTUIbI, OCIKH, HYKIICUHOBHIE
kucnoTel, AT®) u ux 3Hauenue. buononumepsl. /pyeue opeanuyeckue gewecmasa
knemxu. Hanomexnonozuu 6 6uonozuu.

[{uTosiorNs, METOABI IUTOJIOTHH. POIb KIIETOUHON TEOPUU B
CTAHOBJICHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. Kietku
MPOKAPUOT U AYKapuoT. OCHOBHBIE YaCTH M OPTaHOUIbI KJIETKU, UX (DYHKIUH.

Bupycel — HekneTouHnas hopma KU3HU, MEPHI MPODUITAKTUKI
BHUPYCHBIX 3200JIEBAHMIA.

KusnenesrenbHOCTH KieTKH. Ilimactnueckuii ooMeH. @oToCcHHTE3, XEMOCHHTES.
buocunTes Oenka. JHepreTudyeckuii oOMeH. XpaHeHue, repeadya u peaan3aus
HacyencTBeHHoM nHpopmaiuu B kietke. ['enerudeckuit koj. ['en, renom. ['enomuxa.
Bruanue napkoeennvlx sewjecms Ha npoyeccul 8 Kiemke.

Krnerounsiit ukit: uatepdasa u aeneHue. MUTo3 u Meio3, ux 3HaYeHUE.
ComaTniecKkue U MoJoBbIE KIETKH.

Opranusm



Opranusm — eauHOE LETOE.
KuznenesTenbHOCTh opranusma. Perynsmnus GyHKIUNA opraHu3Ma, ToMeocTas.
Pasmuoxxenne opranu3moB (0ecrosioe u mosioBoe). Cnocodwvl pazmHoMCeHUs
Y pacmeHuul u dcueomuvix. THAUBUyanbHOE Pa3BUTHE OPTraHU3MA
(onTorenes). [IpuunHbl HapylIeHHd pa3BUTHS. PenpoyKTHBHOE 310pOBbE
YEJIOBEKA; MOCJEACTBHS BIUSHUS aTKOTOJIsl, HUKOTUHA, HAPKOTHYECKUX BEIIECTB
Ha YMOpHOHABHOE pa3BUTHE YellOBeKa. JKusznenHvie yukivl pasHvix
2PYNN OP2AHUZMOS.
['eHeTnka, METOIbI TEHETUKU. ['eHETHYECKAsd TEPMUHOJIOTUS U
CHMBOJIMKA. 3aKOHBI HacaeACcTBEHHOCTH ['. Menaemns. XpoMocoMHas
Teopusl HacleACTBEeHHOCTH. Onpenenenue noja. CuemnieHHoe ¢ M0JoM
HacJeI0BaHME.
I'eneTuka yenoBeka. HaciencTBenHble 3a00JIeBaHUS YEI0BEKA U
UX IpeayrnpexaeHue. DTUYECKUE aCIEKThl B 0071aCTH METUIIMHCKON T€HETHKH.
['enoTun u cpena. HenacneacTBeHHast N3MEHUYUBOCTb.
HacnencrBennas usmeHunBoCTh. MyTanuu. MyTtaressl, ux BIUsSHUE HA 3I0POBbE
YyeJI0BeKa.
Jomectukanus u cenekuus. Metosl cenekunu. buorexnonorus, €€ HanpaBJICHUs
U TIePCIICKTUBHI pa3BuTus. buobezonacrnocme.

Teopus 3BoIIOIUU

Pa3ButHre 3BOMIOIMOHHBIX WJIEH, SBOJIIOIIMOHHAsA Teopus Y.
HNapBuHa. CuHTEeTHYECKAsA TEOPUS FBOTOLNU. CBUAETEIBCTBA SBOJIIOIUU HKUBOU
pupoasl. MUKpO3BOIIOIMSA M Makpo3Bosronus. Bun, ero xpurepun. [lomymnsanus
— BJIEMEHTapHAs €AUHUIIA SBOJIONUU. JIBUKYIIIME CUIIBI BOJIIOIUH, UX BIUSHUE
Ha reHodoH ] nony sy, HampaBieHus 3BOJIIOIUH.

MHoroo6pa3ue OpraHu3MoOB Kak pe3yJibTaT IBOJIOLUH.

[TpunHTIMTIEI KITacCU(pUKAITIHN, CHCTEMATHKA.
Pa3BuTue xxu3nu Ha 3emJie

['unoTe3bl MPOUCXOXKACHUS KU3HU Ha 3eMiie. OCHOBHBIC TaIlbl
3BOJIIOIIMM OPTraHUYECKOT0 MUpa Ha 3eMJIe.

CoBpeMeHHbBIE NPEICTABICHUS O TPOUCXOKICHUH YETIOBEKA. DBOJIIOIUS YETOBEKA
(arTponorenes). JIBuxkyiue cuibl aHTpororeHesa. Pacel uenoBeka,
UX TIPOUCXOXKJIEHUE U €TUHCTBO.
OpranuszMsbl U OKpY:KaIIas cpeaa

[Tpucnocobnennst OpraHu3MoB K JEHCTBUIO 3KOJIOTUYECKHUX (DaKTOPOB.

buoreornienos. Okocuctema. Paznoobpaszue skocucTem.
B3auMooTHOIIEHNS MOMYJISALUK Pa3HbIX BUJIOB B SKOcUCTeME. KpyroBopoT BeliecTB
Y TIOTOK DHEPTUH B SKOCHCTEME. Y CTOMYMBOCTD U TUHAMHUKA YKOCUCTEM.
[TocnencTBus BIUSHUS AEATEIBHOCTH YENOBEKA HA SKOCUCTEMBI. COXpaHEHNe
O01opa3HO00pa3us Kak OCHOBA YCTOMYHUBOCTH IKOCUCTEMBI.

Crpykrypa 6mochepsl. 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OMOC]EpHI.
Kpyeosopomwi eewyecme 6 buocgepe.

['moGanbHBIE aHTPOTIOTEHHBIE U3MEHEeHHs B Orocdepe. [Ipobiaembl ycToianBoro
pa3BUTHS.
Ilepcnekmussl pazeumusi OUOI02ULECKUX HAYK.



IIpumepHbIii NepevyeHb Ja00PATOPHBIX M MPAKTHYECKUX PadoT (Ha BHIOOP
yuuTes):
1. Ucnionp30BaHue pa3auyHbIX METOJIOB MTPU U3YYEHUH OMOJIOTMYECKUX OOBEKTOB.
2. TexHnka MUKPOCKOITMPOBAHHS.
3. I3ydeHnue KIEeTOK pacTeHHI U )KUBOTHBIX I10J MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENAPATAX U UX OMHUCAHUE.
4. IlpuroroBiieHue, paccMaTpUBaHUE U ONMCAHNE MUKPOIIPENapaToB
KJIETOK PACTEHH.
5. CpaBHEHHE CTPOCHUS KJIETOK PACTEHU, )KUBOTHBIX, TPUOOB 1 OaKTEpUH.
6. 3yueHue ABUKEHUS HUTOILIA3MBI.
7. 3yueHue ma3sMonmsa 1 Jeria3MoiIn3a B KJIETKaX KOKHUIIbI JIyKa.
8. 3yuenue pepMEHTATUBHOTO PACILEITICHUS IEPOKCUAA BOJIOPOA B PACTUTEIbHBIX
Y )KUBOTHBIX KJIETKaX.
9. O6Hapy>xeHue 6EeIKOB, YIIIEBOOB, JUIH/IOB C IOMOIIBI0 KAYECTBEHHBIX PEaKIIHA.
10. Beinenenune JIHK.
11. M3y4yeHue KaTaauTUYECKON aKTUBHOCTH ()EPMEHTOB (HA MPUMEPE aMUIIa3bl N
KaTasnasbl).
12. HaGmoeHre MUTO3a B KJIETKaX KOHYMKA KOPEIlKa JIyKa Ha
TOTOBBIX MUKPOIIPENAPATAX.
13. N3ydenune XxpoMOCOM Ha TOTOBBIX MUKPOIIpENaparax.
14. N3ydenue ctaguii Melio3a Ha TOTOBBIX MUKpOIIpEnapaTax.
15. 3ydyeHue cTpoeHus OJIOBBIX KJIIETOK HAa TOTOBBIX MUKpOIIpenaparax.
16. Pemmenue 35ieMeHTapHBIX 3a/1a4 TI0 MOJIEKYISIPHON OMOJIOTHH.
177. BeisiBneHrE MPU3HAKOB CXOJCTBA 3apOABILIEH YEIOBEKA U IPYTUX IMO3BOHOYHBIX
KUBOTHBIX KaK JI0Ka3aTEIbCTBO X POJICTBA.
18. CocTaBneHue 3EMEHTAPHBIX CXEM CKPELIMBAHUSI.
19. PemieHne reHeTUUECKHUX 3a/1a4.
20. Uzy4yeHue pe3yabTaToB MOHOTHOPHUIHOTO U AUTUOPUAHOTO CKPEIIMBAHUS
y APpO30(HIIHIL.
21. CocTaBneHue U aHAJIN3 POJIOCIOBHBIX YETOBEKA.
22. 3y4eHue N3MEHYMBOCTH, IOCTPOCHUE BApUALIMOHHOTO Psiia U BAPUALIMOHHON
KPUBOW.
23. Onucanue heHoTHmna.
24. CpaBHeHHE BUIOB IO MOP(OIOTHUECKOMY KPUTEPHIO.
25. Onucanue nNpucnoco0IeHHOCTA OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapakKTepa.
26. BoIsiBIIeHHE TPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHHIO
Pa3IMYHBIX YKOJIOTUYECKUX (PAKTOPOB.
27. CpaBHEHHE AaHATOMUYECKOT'O CTPOCHUSI pACTEHUN Pa3HbIX MECT OOUTaHMUS.
28. MeTtobl u3MepeHus (HaKTOpPoOB Cpeibl OOUTAHUS.
29. 3yueHue 3KOJIOTUYECKUX aJlafTallkil YeJIoBeKa.
30. CocTaBieHuUE MUILIEBBIX LETEH.
31. 3y4yeHune 1 onrcaHue SKOCUCTEM CBOEN MECTHOCTH.
32. MoaenupoBaHHue CTPYKTYp U IPOLIECCOB, IPOUCXOAAIINX B IKOCUCTEMAX .
33. OueHka aHTPONOT€HHBIX U3MEHEHHI B IPUPOJIE.



I[INTAHUPYEMBIE PE3VIJIbTATHI U3YUEHU A KYPCA BUOJIOTNN
B pesyabTarte ndydyenus yaeoHoro npeamera «buosorus» Ha ypoBHe cpeaHero
(1mM0JIHOT0) 001Iero 00pa3oBaHuA BbINIYCKHUK HA 0230BOM YPOBHE HAYUYMTCS:
— packphIBaTh Ha MPUMEpax poJib OMOJIOTHH B (POPMHUPOBAHUN
COBPEMEHHOW HAYYHOM KapTHUHBI MUPA U B IPAKTUYECKON NESATEIBbHOCTH JTHOJCH;
— [IOHUMAaTh U OIUCHIBATh B3aUMOCBS3b MEKY €CTECTBEHHBIMU
HayKaMu: OuoJsiorueit, Pu3nKoi, XuMUeH; yCTaHABINBATh B3aUMOCBSI3b
PUPOJIHBIX SIBIICHUIA;
— MOHUMAaTh CMBICJI, PAa3JIMYaTh U OMHUCHIBATH CUCTEMHYIO CBS3b
MEX/1y OCHOBOIIOIAraloUMMHI OMOJIOTUYECKUMU MOHATUSAMU: KIJIETKA, OPTaHU3M,
BUJI, DKOCHCTeMa, Ouocdepa;
— MPOBOJUTH HKCIIEPUMEHTHI MO U3YYEHUIO OMOJIOTMYECKUX 0OBEKTOB U SIBJICHUH,
OOBACHATH pe3yJbTaThl SKCIEPUMEHTOB, aHAJTTU3UPOBATH UX, POPMYIUPOBATH
BBIBO/IbI;
— HCIOJIb30BaTh OCHOBHBIE METO/Ibl HAYYHOT'O MTO3HAHUS B YUEOHBIX OMOJOTUYECKUX
UCCJIEI0BAHUSIX, TPOBOJUTH HKCIIEPUMEHTHI 110 U3YYEHUIO OMOJIOTMYECKUX 0OBEKTOB
U SIBJICHUN, OOBSICHATH PE3yJbTaThl SKCIEPUMEHTOB, aHAIU3UPOBATh UX,
(bopMyIHpOBaTH BHIBOIBI;
— (opmynupoBaTh TMIOTE3bl HA OCHOBAHUHU MPEIJIOKEHHOM
Ouonoruueckor HHGOpPMaIH U MpearaTh BApHAHThI IPOBEPKH TUIIOTE3;
— CpaBHUBATh OMOJIOTHYECKUE OOBEKTHI MEX Ty COOOH TI0 3aIaHHBIM KPUTEPHSIM,
JIENaTh BBIBOJbI U YMO3aKJIFOUEHHSI HA OCHOBE CPaBHEHUS;
— 00OCHOBBIBaTh €AMHCTBO KUBOW U HEKUBOW IPUPOABI, B3AUMOCBSI3H OPTaHU3MOB
Y OKpY>KaroIlel cpeibl Ha OCHOBE OMOJIOTHUECKHUX TEOPHii;
— MPUBOAUTH MPUMEPHI BEIIECTB OCHOBHBIX IPYII OPraHUYECKUX
COEIMHEHMM KJIeTKH (OEIKOB, KUPOB, YTIEBOAOB, HYKJIEMHOBBIX KUCIIOT);
— pacrno3HaBaTh KJIETKH (MPOKAPUOT U FYKAPUOT, PACTEHUI U )KUBOTHBIX ) IO
OMMCAaHMIO, HA CXEeMAaTHUYECKUX U300paKeHUSIX; YCTAHABIMBATD CBSI3b CTPOCHUS U
(YHKUMNA KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOT000pa3ue KIETOK;
— OOBSACHATH MHOT000pa3re OpraHu3MOB, IPUMEHSISI SBOIIOIUOHHYIO TEOPHIO;
— OOBSICHATH NPUYNHBI HACIICCTBEHHBIX 3a00JI€BaHMUI;
— BBISIBJISITh U3MEHUYMBOCTh Y OPTAHU3MOB; CPAaBHUBATh HACIEICTBEHHYIO U
HEHACJIEACTBEHHYIO U3MEHUNBOCTb;
— BBISBJIATH MOp(oIoruueckue, (Gru3noIoruueckue, NoBeIeHYeCKUE aanTaluu
OpraHU3MOB K cpejie OOUTaHUs U JEHCTBUIO KOJIOTHYECKUX (PAKTOPOB;
— COCTAaBJISITh CXEMbI IEPEHOCA BEILIECTB U SHEPTUH B 3KOCUCTEME (LIETIH MUTAHUSA );
— IPUBOAUTH JOKA3aTEIHCTBA HEOOXOIMMOCTH COXpaHEeHHsI OMopa3HooOpa3us AJis
YCTOMYUBOTO PA3BUTHUS U OXPAHBI OKPYKAOIIEH CPEBI;
— OIIEHMBATh JOCTOBEPHOCTH OMOIOrHYeCcKOi HHGOPMALINH, TOTYYEHHON U3 pa3HBIX
UCTOYHHUKOB;
— NPECTABIATh OMOJOTHYECKYIO0 HH(OPMALIHIO B BUIE TEKCTa, Ta0IMIIbI, Tpaduka,
JarpaMMBbl U J€JIaTh BEIBOAbBI HA OCHOBAHUU IIPEACTABICHHBIX JaHHBIX;
— OLIGHUBATh POJb JOCTHKEHUIN T'€HETHUKH, CENIEKIIUN, OMOTEXHOJIOTUH B
IPAKTUYECKOH JESITEIIbHOCTU YEJIOBEKa;



— OOBSCHATH HETAaTUBHOE BIIUSIHUE BEIIECTB (QJIKOTOJISI, HHKOTHHA, HAPKOTUYECKHUX
BEIIECTB) Ha 3apOJIBIIICBOC PA3BUTHE YETIOBEKA.

BoinyckHMK HA 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHUThCS:

— Odasamb HAYYHOe 00bICHEeHUe OUOI0SUYEeCKUM Pakmam, npoyeccam, a81eHuUsIM,
3AKOHOMEPHOCMSAM, UCNOAL3YS OUOTI02UHEeCKIUEe MeopUl

(KlemouHyto, 360JII0YUOHHYIO), YUeHUue 0 buocghepe, 3aKoHbl

HAC1e0CMBEeHHOCMU, 3AKOHOMEPHOCMU UMEHYUBOCTU;

— XapaKkmepuzo8amsv COBpPeMeHHble HANPABIeHUs 8 PA3BUMUU

OUoN02UU, ONUCHIBATNb UX BO3MONCHOE UCNOAB30BAHUE 8 NPAKMUYECKOLL
oessmelbHOCMu,

— CpasHUBamov cnocoodwvl OeleHUst Kiemku (MUumo3 u metos);

— pewams 3a0ayu Ha nocmpoerue pacmenma emopot yenu JJHK

no npeonodicenHomy ppaemenmy nepsou, uPHK (MPHK) no yuacmxy JIHK;

— pewams 3a0ayu Ha onpeoeieHue KOIUYeCmaea XpoMoCcom 8 COMAMUYECKUX

U NOJIOBBIX KIEMKAX, A MAKICe 8 KIemKax neped Hauaiom oeleHus (metio3a

UL MUMO3aA) U NO €20 OKOHYAHUU (OJ151 MHO2OKNEMOYHbIX OP2AHUZMOS),

— pewams 2enemuyecKue 3a0a4u Ha MOHO2UOPUOHOe CKpewusanue, COCMaesisinb
cxembl MOHO2UOPUOHO20 CKPEeWUBAHUSL, NPUMEHSIS 3AKOHbL HACAEOCMBEHHOCTU U
UCNONIL3YSL OUONI0UUECKYIO MEPMUHONO2UIO U CUMBOJIUKY;

— YCMaHasIueams Mmun HACIe008aHUs U XAPaKmep NposieieHus NPUHaKa

10 3a0aHHOU cXeme POOOCIOBHOM, NPUMEHSISL 3AKOHbL HACIeOCTN8EHHOCTIU,

— OYeHUBamsv pe3yibmamul 83aUMO0eliCMBUsL Yell0BeKa U OKPYIcaroujell cpeobl,
NPOSHO3UPOBAMb BO3MONCHBIE NOCACOCMBUS 0esTMEIbHOCTU Yel0BeKd

0J151 CYUecmeo8aHust OMOenIbHbIX OUON02ULECKUX 0OBEKMO8 U YelblX

NPUPOOHBIX COOOUEeCma.



IIpuopuTteTHbie HATIPABJIEHNUS B BOCIIMTATE/ILHOI padote Ha 2022- 2026
yueOHBIH rojg

1. Ilampuomuuecxkozo 6ocnumanus:

1.1. Oco3HaHue pOCCUNCKON IPakIaHCKOW WIEHTUYHOCTH B MOJTUKYJIBTYPHOM H
MHOT'OKOH(eCCHOHATbHOM OOIIECTRE,

1.2. IToHnMaHue poau pyCcCKOTO sA3bIKa KaK rOCyIapCTBEHHOTO si3biKa Poccuiickoi
denepanuu U si3blKa MEXHAIIMOHAILHOTO 0011IeHHs Hapo1oB Poccuu;

1.3. IIposiBiieHHE MHTEpECa K TO3HAHUIO PYCCKOTO S3bIKa, K ICTOPUU U KYJIBTYpPE
Poccuiickon ®@enepaiun, KyJIbType CBOETO Kpas,

1.4. lleHHOCTHOE OTHOLIEHUE K PYCCKOMY SI3BIKY, K IOCTH)KEHUSIM cBOel PoanHbl —
Poccun, k Hayke, HCKYCCTBY, O0€BBIM MTOJIBUTAM U TPYJIOBBIM JOCTHKEHUSIM
HapoJa;

1.5. YBaxxenue k cumBoiaM Poccun, rocy1apCTBEHHBIM ITPa3IHUKAM,
MCTOPUYECKOMY U MPUPOTHOMY HACIIEUIO U MaMSITHUKAM, TPAIULUAM Pa3HBIX
HapOJIOB, IPOKUBAIOIINX B POJIHOM CTpaHe.

2. I'pasrcoanckozo 6ocnumanus:

2.1. T'OTOBHOCTD K BBINOJHEHUIO 005I3aHHOCTEHN TpaXkAaHNHA U peajn3allii ero Mnpas,
yBa)XEHUE MIPaB, CBOOO/ M 3aKOHHBIX HUHTEPECOB APYTUX JIIOJIEH;

2.2. AKTHBHOE y4acTHE B JKU3HU CEMbHU, 00pa30BaTEIbHON OpraHU3aluu, MECTHOTO
co00I11eCTBa, POJHOTO Kpasi, CTPAHbI; — HEMPUATHE JIIOOBIX (HOPM IKCTpEMHU3MA,
JVMCKPUMUHALINY; TOHUMAHHE POJIU PA3TUYHBIX COLUAIIbHBIX HHCTUTYTOB B
YKU3HH YEJIOBEKA;

2.3. IlpencraBienne 06 OCHOBHBIX MpaBax, CBOOOAaX U 00SI3aHHOCTSIX TPaXkIaHUHA,
COLIMAJIBHBIX HOPMAaxX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIIICHH B
MOJIUKYJBTYPHOM U MHOTOKOH()ECCHOHAILHOM OOIIECTBE;

2.4. TOTOBHOCTB K pa3HOOOPa3HOM COBMECTHOM ACSATEIHHOCTU, CTPEMIICHHE K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIIH;

2.5. AKTHBHOE y4acTHE B IIKOJBHOM CaMOYIIPaBJIEHUHU; TOTOBHOCTh K YYaCTHIO B
I'YMaHUTAPHOU ESITENbHOCTH (MIOMOIIb JIFOISIM, HYKIAIOUTUMCS B HEH;
BOJIOHTEPCTBO).

3. /lyx06HO-HpascmeeHH020 60CNUMAHUA:

3.1. OpueHTauus Ha MOpaJIbHbIE IEHHOCTH U HOPMBI B CUTYyal[UsIX HPABCTBEHHOTO
BbIOODA;

3.2. [0OTOBHOCTH OLIEHUBATH CBOE MTOBEAECHUE, B TOM YUCIIE PEYEBOE, U TTOCTYIIKH, a
TaK)Ke MOBEJICHUE U TIOCTYIKH JIPYTUX JIIOJIEH C MO3ULIUA HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHUS NTOCIIEICTBUN ITOCTYIIKOB,;

3.3. AKTMBHOE HENIPUATHUE ACOLIUATBHBIX ITIOCTYIIKOB;

3.4. CB0o60OJ1a M OTBETCTBEHHOCTh JINYHOCTH B YCIOBHUSIX UHIUBUAYAIBHOTO U
OOLIECTBEHHOT'0 POCTPAHCTBA

4. dcmemuueckozo eocnumanus:

4.1. BocnpuMM4MBOCTb K Pa3HbIM BUAaM UCKYCCTBA, TPAAULUAM U TBOPUYECTBY
CBOETO U JIpYTUX HapOJI0B;



4.2. [ToHnMaHue SMOLMOHAIILHOTO BO3JEUCTBUS UCKYCCTBA; IOHUMAaHUE IEHHOCTH
OTEYECTBEHHOT'O U MUPOBOT'0 UCKYCCTBA, POJIU ITHUYECKUX KYJIBTYPHBIX
TPaAULUA U HAPOJHOTO TBOPUYECTBA; CTPEMIICHUE K CAMOBBIPAKEHUIO B Pa3HbIX
BHJIaX UCKYCCTBA

5. Ilennocmu nayunoz2o nosnanun:

5.1. OpueHranus B A€ATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHbBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, PUPOJIbI U
0O0IIIEeCTBA, B3aMMOCBSI3SIX YEJIOBEKA C MPUPOTHON U COLIMAIBHOMN CPENloi;

5.2. 3aKOHOMEPHOCTSIX PA3BUTHS SI3bIKA; OBJIAJICHUE S3bIKOBOW U YUTATEIbCKOMN
KYJbTYPOU, HABBIKAMH UYTCHUS KaK CPEACTBA MMO3HAHUS MUPA;

5.3. OBnagieHre OCHOBHBIMU HaBBIKAMU HCCIIEIOBATEIbCKOM AESITEILHOCTU C YUETOM
cnenu@UKH MKOJBHOTO S36IKOBOTO 00pa30BaHusl; YyCTAHOBKA Ha OCMBICIICHUE
OTbITa, HAOJIIOICHUIA, TTOCTYIIKOB M CTPEMJICHUE COBEPIIIEHCTBOBATH ITyTH
JIOCTUKEHUSI UTHANBUIYATbHOTO U KOJIJIEKTUBHOTO OJIArOMOJIyqHSI.

6. Qusuueckozo eocnumanus, HoOpMupoBanus Kyaosmypol 300p06vs u
IMOUUOHAILHOZ0 O1A20NONYYUUA:

6.1. Oco3Hanue IEHHOCTH KU3HHU;

6.2. OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/I0POBBIO U YCTAHOBKA HA 3/T0POBBII
o0Opa3 )u3HH (310pOBOE MMUTAHNE, COOTIOICHNE TUTUCHUYECKHUX TTPaBHII,
cOaJIaHCUPOBAHHBIN PEXUM 3aHITHIN U OTAbIXA, peryisipHas Gusndeckas
AKTUBHOCTB);

6.3. Oco3HaHue NOCAEACTBUI U HENPUITUE BPEIHBIX NPUBBIYEK (YIIOTPEOICHHE
QJIKOTOJIsI, HAPKOTUKOB, KypeHUE) ¥ MHBIX (JOpM Bpesa st GU3UIECKOTO U
MICUXUYECKOTO 3/I0POBBS;

6.4. CoOmroieHue rmpaBui 0€30MaCHOCTH, B TOM YHCIIE€ HABBIKU O€30MaCHOTO
MOBEJICHUSI B MHTEPHET-CPEJIe B IPOLIECCe MIKOIBHOTO 00pa30oBaHus;

6.5. CnocOOHOCTh aIaNTUPOBATHCA K CTPECCOBBIM CUTYallUsIM U MEHSFOUIUMCS
COIMAJIbHBIM, HH(OPMAITMOHHBIM U TPUPOAHBIM YCIOBHSIM, B TOM YHUCIIE
OCMBICJISIS COOCTBEHHBIN ONBIT U BBICTpanBasi NaJIbHEHIIINE 1ENH;

6.6. YMeHue npuHUMaTh ce0s U APYTHUX, HE OCYKAas;

6.7. YMeHue 0co3HaBaTh CBOE SMOLMOHAIBHOE COCTOSIHUE U SMOLMOHAIBHOE
COCTOSIHUE JPYTUX, UCIIOJIH30BATh aICKBAaTHBIC SI3BIKOBBIE CPEJICTBA J1JIS
BBIPAXKEHUS CBOETO COCTOSTHUS,

6.8. ChopMUpOBaHHOCTH HABBIKOB pPeIICKCHUH;

6.9. Ilpu3HaHue cBOEro npasa Ha OUIMOKY M TaKOTO K€ MpaBa APYroro 4yejaoBeKa;

7. Tpyooeozo eocnumanus:

7.1. YcTaHOBKa Ha aKTUBHOE y4acCTUE B PEIICHUH NMPAKTHYECKUX 3a/1a4 (B paMKax
CEMBbH, IIKOJIbI, TOPOJIa, Kpasi) TEXHOJOTHUECKON U COIMaIbHON
HaIpPaBJICHHOCTH,

7.2. CnocoOHOCTh HHUITUUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO BBITIOJIHSTH
TaKOTO poja AeSTEIbHOCTH;
7.3. aTEpec Kk mpakTUIECKOMY H3ydeHUI0 Ipodeccuii u Tpya pa3IndHOro Poa;



7.4. YBaxxeHUE K TPYIy U pe3yJibTaTaM TPYJOBOU €SATECIbHOCTH;

7.5. Oco3HaHHBIN BBIOOP U MOCTPOCHUE HHIUBUAYATBHONU TPACKTOPUHN 00pa30BaHUs
Y )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX UHTEPECOB U
MOTPEOHOCTE;

8. Ixkonocuueckozo eocnumanusn:

8.1. OpueHTanus Ha IPUMEHECHHUE 3HAaHUHM M3 00JIACTH COIMANTBHBIX U €CTECTBEHHBIX
HayK JIJIsl pelieHus 3a7a4 B 00JIaCTU OKPYXKAIOIIEeH Cpeibl, IIIaHUPOBAHUS
MOCTYIIKOB U OLICHKH UX BO3MOYKHBIX ITOCEICTBUMN JIJI1 OKPY>KAIOIIEH CPeibl;

8.2. YMeHUE TOYHO, JOTUYHO BBIPAXaTh CBOI TOUKY 3PCHUS HA SKOJIOTHUYECKUE
npoOJIEMBI;

8.3. [ToBbllIeHNE YPOBHS AKOJIOTHYECKOM KYJIbTYpPbl, 0CO3HAHUE TI100aTBbHOTO
XapakTepa FKOJOTHUECKUX MPOOJIeM U MyTel UX PEIICHUS;

8.4. AKTUBHOE HENPUATHE IEUCTBUINA, IPUHOCAILIUX BPEl OKPYKAIOILIEH CPeIE;

8.5. AKTHBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEI OKPYKAOLIEH CPELE;

8.6. Oco3HaHMe CBOEH POJIM KaK rpakJIaHUHA U TTOTPEOUTENS B YCIOBUSIX
B3aMMOCBSI3U IPUPOJIHOMN, TEXHOJIOTMUECKOU U COLIMAIIBHOU Cpex;

8.7. T'OTOBHOCTH K YYaCTHIO B IPAKTUYECKOM AEATEIBHOCTH SKOJIOTHUECKOU
HaMpaBJEHHOCTH.



YueoHno-remaTunueckui miaan 10 kiaacc

Tembl (pa3zaesibl)

KoJ-Bo yacos

1. BBenenue 5
2. MoJiekyJisipHblii ypOBeHb 12
3. KiieTo4uHbIii YPOBEHb 16

Hroro:

33 +2 4y pe3epB

Yueono-remaTuueckui miaan 11 kiaacce

Tembl (pa3aesibl)

KoJ-Bo yacos

1.Opranu3MeHHbI YPOBEHb

2. IlomynsIIMOHHO-BUIOBOM YPOBEHB

3.OKOCHCTEMHBIN YPOBEHb

4. buocdepHblii ypOBEHb

Hroro:

34




Buasb! 1 popmMbl KOHTPOJIsE 10 OMosoruu 10 kiaace

Ne [Tema. KosmmuecTBo
Uetsep|Konuu [Jlabopa |[Ipaktu |9kck [KouTp JlaGopaTopHbie U MpakKTHUYECKHUE PaOOThI
Th €CTBO |TOPHBIX [UECKUX |ypCH [0JIbHBI | ( HA3BaHUE)
4acoB. |[pabot. |pabot. |i. e
TECThI
1 | Beenenue 5 2 0 0 1 JlabopaTopHas pabora 1«Vcrnonp30BaHne pa3IuyHbIX METO/IOB
1 [PU U3yUYCHUHU OMOJIOTMYECKUX 0OHEKTOB
JlabopaTopHas pabota 2 «MexaHu3Mbl CaMOPETYJISIIHI.
2 |MonekynspHbIT 13 2 0 0 2 JlabopaTopHas pabora 3 «OOHapyxkeHue
YPOBEHb JlunuaoB, yriaeBooB, OEIKOB ¢ TOMOIIBIO
KauyE€CTBEHHBIX PEAKIIUID)
1-3
JlabopaTtopHas pabota 4 «Karamutudaeckas akTHBHOCTh
(bepMeHTOB (Ha IpuUMepe
AMIJIA3bI)»
3 | Knerounslit ypoBeHb 17 3) 1 0 2 JlaGoparopHas padoTa 5 « TexHHKa MUKPOCKOITUPOBAHUS.

3-4

«CpaBHEHHE CTPOCHHUSI KJIETOK PACTEHUH, )KUBOTHBIX TPUOOB U
OaKTepHil MoJ MUKPOCKOIIOM Ha FOTOBBIX MUKpONpENnaparax u
UX ONKCAHUE.

Jlabopatopnas pabota 6 «Habro1eHne mia3Mosusa u
erTa3Mosn3a B KJIeTKax
KOXUITBI JTYKa.

JlabopaTtopHas pabota 7 «I[IpurotoBieHue, paccMaTpuBaHue U




OMHCaHue
MUKpPOIIPENApaToOB KIETOK PACTCHUIN.

JlabopaTtopHas pabota 8 «HabmrogeHue aBMKSHUS ITUTOILIA3MBI
Ha IPUMEPE JIUCTA IIIOICHY.

JlaGoparopHas pabota 9«CpaBHEHHE CTPOCHHS KIIETOK
[PACTEHUI, )KUBOTHBIX,
rprOOB U GaKTEPHID».

[IpakTuueckas pabora 1 Penienue s5ieMeHTapHbIX 33]1a4 10
MOJIEKYJISIPHOM OMOJIOTHH.

HToro 3a roga.
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HOPMbI U KPUTEPUHN OLTEHUBAHUA

OueHnBaHMe YCTHOTO OTBETA yYaIIUXCH

Otmetka "S" cTtaBuTcs B ciydae:
1. 3HaHus, NOHUMAaHUS, TITyOUHBI YCBOCHHS O0y4YarOIIMMCS BCEro 00bEMa
IPOrpaMMHOI0 MaTepuraa.
2. YMeHus BBIIEIATH IVIaBHBIC MTOJIOKEHUS B U3YYEHHOM MaTepralle, Ha OCHOBaHUU
(dakToB 1 MpUMEPOB 0000IATh, 1EaTh BHIBO/IbI, YCTAHABINBATH MEKIPEIMETHbBIE U
BHYTPHIIPEIMETHBIE CBSI3H, TBOPUYECKU IPUMEHSET MOJyYECHHBIE 3HAHUS B
HE3HAKOMOMW CHUTYyalUH.
3. OtcyrcTBHE OMIMOOK ¥ HEAOUYETOB MPU BOCIIPOU3BEICHUN N3YYEHHOTO MaTEpHaa,
IIPH YCTHBIX OTBETAX YCTPAHEHUE OTIEIbHBIX HETOYHOCTEN C MOMOUIBIO
JOTIOJTHUTENBHBIX BOMPOCOB YUUTENS, COONIOAECHUE KYJIbTYPbl YCTHOU PEUH.
Otmerka "4":
1. 3HaHue BCcero U3y4E€HHOIO MTPOrpaMMHOr0 MaTepHala.
2. YMEHHUI BBIJEIATH IIIaBHBIE TIOJI0KECHHS B U3YYEHHOM MaTepualie, Ha OCHOBaHUHU
($akTOB U MPUMEPOB 0000IATh, 1€NaTh BHIBO/IbI, YCTAHABIUBATH BHYTPUIIPEAMETHbBIC
CBSA3U, IPUMEHSTH MOJyYEHHBIE 3HaHUS HA ITPAKTHKE.
3. HeznauurtenbHble (HErpyObI€) OIIMOKU U HEAOUETHI ITPU BOCIIPOU3BEIEHUN
M3Y4YE€HHOT0O MaTepualla, COOJII0/IEHNE OCHOBHBIX IIPABUJI KYJIbTYpbl YCTHOW peuHn.
Otmertka "3" (ypoBeHb Npe/ICTABICHUMN, COUETAIOUIUXCS C AJIEMEHTAMH HAyYHbBIX
MOHATHH):
1. 3HaHue U yCBOEHHE MaTepHalia Ha YpOBHE MUHUMAJIbHBIX TpeOOBaHUI
MIPOrpamMMBbl, 3aTPYAHEHUE MPU CAMOCTOSITEIIBHOM BOCIIPOU3BEICHUH,
HE0OXOIUMOCTh HE3HAYUTEIIbHOM MOMOIIY TPEToaBaTess.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEICHNUS, 3aTPYIHEHHSI IPU OTBETaX HA
BUJIOM3MEHEHHBIE BOIPOCHI.
3. Hanmuume rpyOoii ommOKH, HECKOJIBKUX HETPYOBIX MPU BOCTIPOU3BEICHUH
U3Y4YE€HHOT0 MaTepualla, HE3HaUUTEIbHOE HECOOII0EHNE OCHOBHBIX ITPaBUII
KYJbTYPBI YCTHOU peyu.
Otrmerka "2":
1. 3HaHUe U YCBOEHHE MaTepHalia Ha YpOBHE HUKE MUHUMAJIbHBIX TPEOOBaHUMN
IPOrpaMMBbl, OT/IEIbHBIE IPECTABICHUS 00 N3YUEHHOM MaTepHalle.
2. OtcyTcTBHE yMEHHM paboTaTh Ha yPOBHE BOCIIPOU3BEACHHUS, 3aTPYIHEHUS TIPU
OTBETaxX Ha CTaHJAPTHBIE BOIIPOCHI.
3. Hanuure HECKOJIBKUX TPYOBIX OMIMOOK, OOJBIIOr0 Yncia HErpyObIX Mpu
BOCIIPOU3BEJECHUU U3YYEHHOTO MaTepuasa, 3HaUUTeIbHOE HECOOII0/IEHNE OCHOBHBIX
MpaBUJI KYJIBTYPbl YCTHOU PEYH.

OueHKa BBIIOJTHEHUS] NPAKTHYECKHX (J1a00paTOpHbIX) padoT.

Otmerka "S5" cTaBuTCS, €CJIM YUEHUK:

1) mpaBUIBLHO OMIPEIETUI 1IEJb OTBITA;

2) BBITIOJHUI PabOTy B MOJHOM 00beMe C COOJIOICHUEM HEOOX0IUMOM
MOCJIEIOBATEILHOCTH MPOBECHUS OMBITOB U M3MEPEHUN;

3) caMOCTOSATENIBHO U PallMOHAJILHO BRIOpA M MOATOTOBHII JIJIS OIbITA HEOOXOIUMOE
000pyI0BaHUE, BCE OMBITHI MPOBEJ B YCIOBUSAX M PEKUMAX, 00CCIICUNBAIOIINX



MOJIyY€HHE PE3yIbTAaTOB U BHIBOJIOB C HAMOOJIBIIIEH TOYHOCTHIO;
4) Hay4yHO IPaMOTHO, JIOTHYHO OMUCAJ HAOII0IeHUS U CPOPMYTUPOBAJ BHIBOIBI U3
ombITa. B mIpeicTaBiIeHHOM OTYETE MPABUIILHO M aKKYPATHO BBITIOJHUJI BCE 3aIHCH,
TAOJIHMIIBI, PUCYHKH, TPA(QUKH, BEIYMCIICHUAS U CETaNl BEIBOBL,
5) IpOSBIISIET OPTaHU3AITMOHHO-TPY0BBIC YMEHUS (TTOIEPKUBAET YHCTOTY
paboyero Mecta U MOPSIOK HA CTOJIE, SKOHOMHO HCIIOIb3YET PACXOIHbIC
MaTepuabl).
7) 9KCIIEPUMEHT OCYIIECTBIISIET IO IJIaHY ¢ YYETOM TEXHUKHU O0€30MaCHOCTH ¥ IPABHII
paboThI C MaTepuagaMu U 000PYIOBaHUEM.
OtMmeTka "4" cTaBUTCS, €CJIM YUCHUK BBITIOJHUI TpeOoBaHUs K orieHke "5", HO:
1. OIBIT MPOBOJIUI B YCIOBUAX, HE 00ECMEYMBAIOIINUX JOCTATOYHON TOUHOCTH
U3MEPEHNN;
2. uiy OBLIO TOMYIIEHO JABA-TPU HEJ0UETA;
3. unu He 6oJsiee OJJHOM HErpyOol OMMOKU U OJTHOTO HEJA0UETA,
4. WM DKCTIEPUMEHT TTPOBEJICH HE TTOJTHOCTHIO;
5. WM B ONMCAaHWK HAOJIOJEHUH U3 OTBITA JOIMYCTHU HETOYHOCTH, BBIBOJIBI CIIEAIT
HETOJIHBIE.
Otmerka 3" craBuTCs, €CJIM YUEHUK:
1. mpaBUIILHO OTIPENEIUII 1IeJIb ONBITA; pA0OTY BBITIOJIHAET IPABUIILHO HE MEHEE YeM
HAIOJIOBUHY, OJJHAKO 00BEM BBITTOJIHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh
paBUJIbHBIE PE3YJIbTAThI U BHIBOJIBI IO OCHOBHBIM, IPUHIIMITMAIEHO BaXKHBIM
3a1a4aM paboThl;
2. unu moadop 000pyI0BaHUs, 00BEKTOB, MATEPUAJIOB, a TAKXKE PAOOTHI IO HAYATY
OTIBITA TIPOBEJI C TOMOIIBIO YUUTEIIS; UJIM B X0JI€ TPOBEICHHUS OIbITa U U3MEPEHUIN
OBLITN JIOTTYIICHBI OMUOKY B ONIMCAHUH HAOIIOICHUH, ()OPMYITHUPOBAHUH BHIBOJIOB;
3. OTIBIT TPOBOIUJICS B HEPAIIMOHAILHBIX YCIOBHSIX, YTO MTPUBEIIO K TIOTYUYCHUIO
pPe3yJAbTATOB C OOJIBIIEH MOTPEUTHOCTHIO; UM B OTYETE OBLIN JOMYIIEHBI B 00IICH
CJIO’)KHOCTH He 00Jiee ABYX OLIMOOK (B 3aNUCIX €IUHUII, U3MEPEHUSIX, B
BBIYHCIICHUSX, TpaduKax, TaOIHIIax, CXemMax, u T.1I.) He MPUHIUITHATIEHOTO IS
JAHHOM paboThl XapakTepa, HO MOBJUSBILUX Ha Pe3yJbTaT BBIOJHEHNUS,
4. nomyckaeT rpyoyro ommOKy B X0JI€ SKCIIEpUMEHTa (B 00BsICHEHUH, B 0hOPMIICHUHU
paboThI, B COOTIOICHUHN TIPABUII TEXHUKH 0€30MaCHOCTH NIPH padoTe ¢ MaTepraIaMH
1 000pyZI0OBaHUEM), KOTOPAsi UCIIPABJISIETCS IO TPEOOBAHUIO YUUTETIS.
OtMmetka "2"' cTaBUTCS, €CIIM YUYCHUK:
1. He ompemenuT CaMOCTOSTENBHO 11EJTh OIBITA; BHITIOIHUI padOTy HE TIOJIHOCTHIO, HE
MOJIFOTOBMJI HY’KHOE 000pyI0BaHNE U 00BEM BBIMIOJIHEHHON YacTH padOThI HE
TI03BOJISIET ClIeTIaTh IPABUIIBHBIX BHIBOJIOB;
2. WY OTIBITHI, U3MEPEHUS, BEIUUCICHUS, HAOFOICHHSI TIPOU3BOIUITUCH
HEIPaBUJILHO;
3. uiu B Xoje paboThl U B 0TUYETE OOHAPYKUIIUCHh B COBOKYITHOCTH BCE HEJOCTATKH,
OTMEYEHHBIE B TPEOOBaHUAX K OlleHKe "3";
4. norryckaet aBe (1 6oJiee) rpyObIe OMMOKHM B X0JI¢ SKCIIEPUMEHTA, B OOBSICHCHUH, B
odopmiieHUH pabOThI, B COOJIIOICHUH MPABWII TEXHUKU O€30MaCHOCTH MpHU paboTe C
BEIIECTBAMU U 000PYI0BaHHUEM, KOTOPhIE HE MOKET UCIIPABUTH JaXKe 1O
TpeOOBaHUIO YUUTEIIS.

OueHka caMOCTOSITEIbHBIX MUCHMEHHBIX H KOHTPOJIbHBIX PadoT.
Otmerka "S5" craButcs, €ciii y4EHUK:



1. BeIMOSTHUI paboTy 63 OITMOOK U HEJI0UETOB,;
2) monmycTui He 00JIee OJHOTO HEAOYETA.
OtMmetka "4" cTaBUTCS, €CIIM YUCHUK BBITIONHUI pabOTy TOJHOCTHIO, HO TOMTYCTHII
B HEU:
1. He Oosee oHOM HETPYOOI OITMOKU U OJTHOTO HEJIOYETa;
2. win He 0oJiee ABYX HEI0UYETOB.
OtMmetka "3" cTaBUTCS, €CIIM YUCHUK MPABWIHHO BBITIOJIHUII HE MeHee 2/3 paboThl
WM IOy CTHIL:
1. He GoJiee ABYX TPyOBIX OIIMOOK;
2. unu He 6osee oHOM rpy0oil U OJJHOM HETPyOOil OIITMOKK U OJTHOTO HEJI0YETa;
3. unu He 6oJiee IBYX-TPeX HErpyObIX OIIMOOK;
4. unv oTHOM HErpyOol OMMOKHN U TPEX HEI0YETOB;
5. WM MpU OTCYTCTBHUH ONTUOOK, HO TIPY HAIMYUHU YETHIPEX-TIATH HEJIOUYETOB.
Ormerka "2" cTaBuTCS, €CIIM YUEHUK:
1. mOTyCTHI 9HUCITO OMTMOOK M HEJIOUETOB MPEBOCXOIAIIEE HOPMY, ITPH KOTOPOI
MOKET OBITh BBICTABJICHA OIlcHKa "3";
2. WM €CJIU NMPABUIILHO BBIMOJIHUI MEHEE MOJIOBUHBI PAOOTHI.
OueHka BbINOJHEHHS] TECTOBBIX padoT Mo 0MOJI0THUN:

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

OueHuBaHNe NPOCKTHOW PadOTHI O OMOJIOTHH

Oo01mme TpeOOBAHNSA K MPOCKTHOM padoTe mo OU0JIOTuH.

[IpencraBisiemplii MPOEKT MOJDKEH UMETh TUTYJIBHBIM JINCT C yKa3aHUEM: (paMUIIHH,
MMEHH, OTYECTBA HCIIOJIHUTEN U PYKOBOJAUTENS (€i) MPOEKTa, Ha3BaHUE IMPOEKTAa,
rojia HanucaHus padoThl, yKa3aHUEM LieJIei U 3a/1a4 MPOEKTHON pabOThI.

ConeprxaHue MPOEKTHOM pabOTHI JOKHO BKIIOYATh TAKWUE Pa3fIeiibl, Kak:

— BBEJCHHE, B KOTOPOM OOOCHOBBIBA€TCS AaKTyaJbHOCTb BBIOPAHHON WU
paccMaTpuBaeMoi MpoOJIeMbl;
— MECTO ¥ BpeMs BBIIIOJHEHHs paboThI;

— KpAaTKOE OMUCAHUE MCIOJIb3YEMbIX METOJUK C CChUIKAMU Ha MX aBTOPOB (eciu
TaKOBbIE HEOOXOAUMBI JJ1sl pa0OThI WJIM UCTIOJIb30BAIIUCH B HEH);

— CHCTEMaTU3HPOBaHHbIE, 00pabOTaHHBIE PE3yJIbTaThl UCCIEIOBAHUIA;

— BBIBOJIBI, C/ICJIAHHBIE TIOCTIE 3aBePIlEHUs PaOOThHI HaJl IPOCKTOM;

— NPAKTUYECKOE MCIOJIb30BaHUE PE3YIbTATOB IPOEKTA;

COIMaJIbHASI 3HAYMMOCTb MPOEKTA;



— mpwioxeHue: Qororpadum, cxempl, UYepTeKH, TepOapuu, TAOTUIBI CO
CTATUCTUYECKUMHU NAaHHBIMHU U T.]I.
Kpurepuu olieHKH NPOEKTOB MO OMOJIOTHH:

YETKOCTh TIOCTABJICHHOM IIEJIH U 3a/1a4;
TEMaTUYECKasi aKTyaJIbHOCTh U 00BEM UCITOJIb30BAHHOM JINTEPATYPHI;
— 00OCHOBAaHHOCTbH BBIOPAHHBIX METOJUK ISl IPOBEICHUS NCCIICIOBAHMI;
— TIOJHOTA PaCKPBITHSI BBIOPAHHOUW TeMBI IPOEKTa;
— 00OCHOBAHHOCTB BBIBOJIOB M X COOTBETCTBHE MOCTABIICHHBIM 3aJ/1a4aMm;
— YpPOBEHb TPEJCTABICHHBIX JAHHBIX, TOJIYYEHHBIX B XOJI€¢ HCCIICIOBAHUS
BBIOpaHHOM TIPO0sIeMbI (00BeKTa), UX 00padoTka (IIPU HEOOXOTUMOCTH);
— aHaJn3 MOJYyYEHHBIX JaHHBIX;
— HaJu4ve B paboTe BBIBOJIA WIIH MPAKTUIECKIX PEKOMEHIAINH;
— kadyecTBO odopmiieHus paboTel (Hanwmume (HOTOMATEPUATIOB, 3aPHUCOBOK,
CIIUCKA MCIOJB3YyeMON JUTEpaTyphl, repOapHbIX MaTEPHAIOB K IMPOEKTaM I10
OOTaHUWKE U T.1.).
KpuTtepum o11eHKH BICTYIJICHNUS IOKJATYHKA 110 3a1UTE MPOEKTA:

— 00OCHOBAHHOCTbH CTPYKTYPHI TOKJIA/A;

— BBIWICHEHUE TJIABHOTO;

— TOJHOTA PACKPBITHs BRIOPAHHOM TEMAaTHKU UCCIIEIOBAHUS PU 3AIUTE;

— HCHOJb30BAHKME HATJISAHO-UJUTFOCTPATUBHOTO MaTepurara;

— KOMIIETEHTHOCTb, SPYJUPOBAHHOCTh JOKJIAIUUKa (BHICTYAIOIIETO) U YMEHUE €T0
OBICTPO OPUEHTUPOBATLCS B CBOEH pabOTe MU OTBETAaX Ha BOMPOCHI, 3a/1aBaEMbIe
KOMHCCHUEHN (WIeHaAMU KIOPU UK SKCIIEPTHON KOMUCCHE );

— YpPOBEHb MPEACTABICHUS JIOKJIaJla IO TPOEKTy (yMEHHUE TOJIb30BaThCA MpHU
M3JIOKEHUHM JIOKJIa/Ia U OTBETaX Ha BOIMPOCHI MaTepuaiaMu, MOJTyYEHHBIMU B XOJ1€
UCCJIEIOBAHMS), YETKOCTh U SICHOCTH IMPH OTBETaX Ha BCE BO3HUKAIOUIUE B XOJI€
JIOKJIa/la BOMPOCHI MO MPOEKTY, YTO SBISIETCS HEOTHEMIIEMBIM IOKa3aTesieM
CaMOCTOSATEILHOCTH BBIMIOJTHEHUS PAaOOTHI 110 BEIOPAHHOI TeMe.



Kanenoapno - memamuueckoe nnanuposanue « BHOJIOIHA_10 KJIACC»
1 yac B Hexes1o0, Bcero 35 4 (0a30BbIi YPOBEHBb)
(Yuebnuk: buonorus. O6mas 6uonorus. 10-11 ki1.: yaeOHUK 11 00111€00pa3oBaTeNbHbIX yupexaeHuit / A.A. Kamenckuit,
B.B.[Taceunuk: - M., [Ipocseuienune. 2021»)

Ne Tema ypoka/ Tun ypoka O0yu-ca Iliianupyemblie oOpa3oBaTe/bHbIE Pe3yJIbTAThI
n/n ¢ OB3 (B coorBeTcTBUM ¢ PI'OC) Jara
npeaMeTHbIe MeTanpeIMeTHbIe JIMYHOCTHBIE wian | ¢akr
YYA
BBenenue (54.)
buosorus B cucreMe Hayk Nwmetnb Onpenenarb MeCTO Bocnuranue y
Beoownwiii MIPEJICTABJICHUE O | OMOJIOTUH B CUCTEME y4aluxcst 4yBCTBA
1/1 | Axmyanusayus snanui brosorumy, KaK Hayk. OlleHUBaTh ropaoctTy 3a
HayKe O >KUBOU BKJIaJ Pa3IHYHbIX POCCHICKYIO
IpUPOJE; O VIEHBIX-GHOJIOTOB B OHOJIOTUYECKYIO
npopeccHx, pa3BUTHE HAYKU HayKy.
2/2 | OOBEKT U3y4YeHHUsT OMOJIOTUN CBA3AHHBIX C FT— | ——
ounoioruei; 00
. UHTEPEC K
Becedd ¢ anemenmanis YPOBHEBOM BoiensTe OCHOBHBIE CCTECTBOHHLIM
00bACHeHUsl, cCOCmasieHue OpraHHu3aliiti MCTO/IBI HAyKaM
mabnuybl KHBOW IIPUPOZIBL. | GHOIOrHYeCKUX '
3Hanue 6HoJoru- | ACCICIOBAHUMN. [lonnmanue MHO-
rooopazusi u




3/3

MGTO,ZII)I Hay49HOTI'O
ITO3HAHUS B OMOJIOTHH

JlabopaTopHnas padora 1
«Hcnosb30BaHne pa3jinuHbl
X MeTO/I0B NP

H3yYeHUHN OHOJIOTHYEeCKUX
00beKTOB
KombunuposanHnuiii.

4/4

buonorunyeckue cucteMbl

Y X CBOWCTBA
JladopaTropHasi padora 2
«MexaHU3MBbI caMOperyJsinu
.

Kombunuposannuiii.

5/5

O0600maromuii ypok no
Teme: «buoJiorus B cucreme
Hayk. MeToabl HAY4YHOT 0
MO3HAHMS B OMOJIOTHID)
(koHTpOJIbHBII TecT 1)
Ypok 0606wenus u
cucmemamuzayuu 3HaHuu

YECKUX HAayK U
O00BEKTOB UX U3Y-
yeHHUs. 3HaAaHUEC
NPHU3HAKOB KHU-
BBIX OPraHU3MOB,
yYMEHHUE /1aBaTh UM
XapaKTEPUCTHUKY.
Paznnuenne o00b-
€KTOB JXUBOM U
HEXXUBOU IIPUPO-
Ibl. 3HAHWE U
coOroieHne mpa-
BUJI pabOTHI B Ka-
onHeTe OMOJIOTHU

OOBsCHATH 3HAUCHUE
Ouonoruu ISt
MMOHUMAaHUS HAYYHOH
KapTUHBI MUpPA

CocTraBiieHHE Ha OCHOBE
paboThI

C y4eOHHUKOM U
JpYyTUMU
nH()OPMAITMOHHBIMH
HMCTOYHUKAMU CXEMBI,
PACKPBIBAIOIIECH ATAIIbI
MIPOBEICHUS

Hay4HOTO
HCCIICIOBAHUS U X
B3aMMOCBS3b.

YMenue onpenensaTh
L[EJIb YPOKA U CTABUTH
3aJ1a4u, HeOOXOAUMbIE
JUISL €€ IOCTHKEHMUSL.
Ymenue
BOCIIPUHUMATH
nHGOpPMALIUIO Ha CITYX,
paboTaTh B COCTaBe
TBOPYECKUX TPYIIIL.

€JIMHCTBA YKUBOU
MIPUPOJIBI HA
OCHOBAHUM 3HAHUM
0 MpHU3HAKaX
JKMBOTO.

Peanuzanuu
STHYECKHUX
YCTaHOBOK I10
OTHOIIICHHUIO K
OMOJIOTMYECKUM
OTKPBITHUSIM,
HCCIICIOBAHUSIM U
UX pe3yJibTaTaM;

Mousekyasipabii ypoBeHb (13 4.)




6/1

MousiekyJISIpHbIA YPOBEHb:
oO1ast XapaKTepucTuKa

Ypoxk usyuenus u nepeuunozo
3aKpenieHus 3HaHUut

712

Heoprannyeckue BemiecTna:
BO/JIa, COJIU
Kombunuposannuiii.

8/3

JIunuapl, X CTPOEHUE U
byHKIIUU.

Kombunuposannwiii

9/4

YrneBoaspl, X CTPOCHUE U

GyHKUHUU.
Kombunuposanmwiii

10/5

benkwu, coctas u cTpykrypa.
Kombunuposannwiii ,
8b100POUHASI NPOBEPKA
mempadoeti

11/6

benku. @yHkiyuu 6€1K0B

KomMOnHnpoBaHHBI

12/7

JlabopaTopHas padora 3
«O0HapyxeHue
JIunuaos, yriieBoaos,
0€JIKOB C MOMOIIbIO
Ka4eCTBEHHBIX

3HaTh OCHOBHBIC
METO/Ibl U3yUYCHUSI
KJIETKH; UMETh
MpeJICTaBJICHUE O
MOJICKYJISIPHOM
YpPOBHE
OpraHu3aluu
YKHUBOTO.

3HaTh COCTaB,
CTPOCHHE U
byHKIIAN
OPraHUYECKUX
BEIIIECTB,
BXOJISIINX B
COCTaB KUBOIO;

3HaTh
ompeseeHUe
OCHOBOIIOJIAraroIu
X TTOHSITHH:
aTOMBI U
MOJICKYIIBI,
OpraHuyYecKue u
HEOpPraHUYECKHUE
BCIIIECTBA,
KOBaJICHTHas
CBSI3b,
MaKpO3JIEMEHTBHI,
MUKPOIJIEMEHTHI,
OMOTOINMEDBI:

OnpenensaTe NpeMer,
337249 1 METOBI
HCCJICIOBAHUS
[IUTOJIOTUHU KaK HAYKH.
OOBACHATH 3HAUCHUE
IUTOJIOTUICCKUX
WCCJIEIOBAHUN JIII
pa3BUTHSI OMOJIOTHH U

JPYTHX
6I/IOJ'IOFI/I‘{€CKI/IX HaYK

OOBSACHATH 3HAUCHHUE
KJIETOYHOW TEOPUHU ISt
pa3BUTHS OMOJIOTUHI
CpaBHuBaTh
XUMHYECKUH COCTaB
YKUBBIX OPTaHU3MOB U
TEJ HE)KUBOU
PUPOJIbI, ACaTh
BBIBOJIBI HA OCHOBE
CpaBHEHHS.
OOBACHATH POJIb
HEOPraHUYECKUX U
OpraHUYECKUX
BCII[ECTB B KIICTKC
XapakTepu3oBaTh
KJIETKY KakK

CTPYKTYPHYIO €IUHUILY

VYMeTb 00BACHITD
HEO0XOIMMOCTh
3HAaHUM O
KJIETOYHOU TEOPUU
JUISL TIOHUMAaHUS
€INHCTBA
CTPOCHUS U
GYHKIIMOHUPOBAHU
ST OPraHUIECKOTO
MUpa.

OsBnanenue
HUHTEJJICKTYaIbHbI
MU YMEHUSIMU:
JIOKa3bIBaTh,
CTPOUTH
paccyxaeHusl,
aHaJIM3UPOBATh,
JI€JaTh BBIBOJIEI.

CdopmupoBanHoc
Th
M03HABATEIIbHBIX
UHTEPECOB U
MOTHBOB,
HaIpaBJICHHBIX Ha
N3YUCHUE TEMBI.
Bnanenue
COCTAaBJISTFOIITUMHU
y4eOHO-




peakuuiny
VPOK -NPAKMUKYM

13/8

®epMeHTHI - bronornyeckue
KAaTaJIM3aTOPBI.
JlaboparopHnasi paGora 4
«Karaauruyeckas
AKTUBHOCTH (DePMEHTOB (Ha
npumepe

aMuJIa3bl)»

Kombunuposarnnulii

14/9

O0600maromuii ypoxk mo reme
«XMMHYECKHH COCTAB
KJIETKI»

(KOHTPOJIbHBII TeCT 2)

Ypok obobwenus u
cucmemamuzayuu 3HaHuu

15/1

HyknenHoBbIE KUCIOTHI:
JHK u PHK
Kombunuposannwiii

16/1

AT® u npyrue HyKJI€OTH/IBL.
Buramunbl
Kombunuposanmwiii

T'OMOIIOJIUMCPHBI U
I'STCPOITIOJINMCPBLI.

OcobeHHOCTH
XUMHYECKOTO
COCTaBa UBBIX
OpTraHHU3MOB.

Heopraunueckue u
BemiecTBa. Poib
BOJIbI,
MUHEPATIBbHBIX
coJicH B
OpraHHU3Me.

OcobenHocTH
XAMHAYECKOTO
COCTaBa KUBBIX
OpraHU3MOB.

Opranudeckue
BemiecTna. Pojb
YIJIEBOJIOB,
JININJIOB, OCIKOB,
HYKJIEUHOBBIX
kuciaor, ATD B
OpraHu3Me

Mexaausm
JIECTBUA

ZKHUBOTIO.

PazButne
II03HABATEJIBLHOIO
UHTEpeca K

U3YYEHHUIO OMOJIOTUH U
MEKIIPEIMETHBIX
3HAHUU [IPY U3yYCHUU
MaTepuaa o
XUMHAYECKUX CBA3SX B
MOJIEKYJIaX BELIECTB,
VICKYCCTBEHHOM
IIOJTyYEHHUH
OpPraHUYECKUX
BEILECTB U JIP.

Pemienune
OHMOJIOrMYeCKUX 3a71a4 B
IIEeJIIX

MoAroToBkH K EI'D.

[IpoBoauTh
OMoJIOrHYeCcKHue
HCCIICIOBAHHUS U JIeJIaTh
BBIBOJIBI Ha OCHOBE
MOJTYYCHHBIX
pe3yJIbTaToB.

HCCICA0BATCIIHLCKO
u ACATCIBbHOCTBIO.

VYMeTh 00BACHITH
U IIPUMCHSTH
3HAHUS B
MPAKTUYECKON
JIESITEJIbHOCTH

YBaXHUTEIBHO
OTHOCHUTBCS K
YUYUTEIIIO U
OJIHOKJIACCHUKAM.

Haxoautb BeIX0
13 CIIOPHBIX
CUTYyaLUH.

Kpurnunoe
OTHOUIICHHE K
CBOUM ITOCTYIIKaM,
OCO3HaHHE
OTBETCTBEHHOCTH
3a Ux
IIOCJICICTBUS.
[Tonnmanue
3HAYEHHUS
oOydeHUS IS
IMOBCEIHEBHOM




17/1 | Bupycsl
2
Kombunuposannuiii.
18/1 | OGo6 ALKl yPOK 110 TeMe
3 | «MoJieKyJIAPHbIH YPOBEHD

OpPraHu3aNMHU KUBOM
NPUPOABLD»
(KOHTPOJIbHBII TecT 3)
Ypox
cucmemamu3ayuy 3HaHuu

0b00wWenus u

KaTalu3aTopoB B
XUMHUYECKUX
peaKuusx.
DOHeprus
aKTUBAIUH.
CrpoeHnue
dbepmenTa:
AKTUBHBIN LICHTD,
cyOcTpatHas
cnenu(UIHOCTb.
Kodepmentsr.
Otnnuus
(hepMEeHTOB OT
XUMUYECKUX
KaTalu3aTopoB.
benku-akTuBaTopsl
1 OenKu-
UHTHOUTOPBI

3HaTh 0 BUpycax
KAaK HEKJIETOYHBIX
(dhopmax KU3HH.

[IpuMeHaTh MOAETH |
CXeMBbl I PpEIICHUS
y4eOHBIX u
MO3HABATEIILHBIX 33/1a4;

Bnaners npuémamu
CMBICTIOBOTO YTECHHUA,
COCTaBJISITh TE3UCHI U
TUTaHBI - KOHCTIEKTHI T10
pe3ynbTaTaM uYTeHUs;
KJIaCCU(PUITUPOBATH U
BbIOHpaTh KPUTEPUU
JUTSL KJTacCU(pUKaIU K.

KHU3HHU.

dopmupoBaHue
COOCTBEHHOU
MO3HUIINH TIO
OTHOIIIEHUIO K
OMOJIOrMYeCKOM
uH(pOopMaIu,
MOJy4aeMOu

U3 Pa3HbIX
WUCTOYHUKOB.
PazButne
M03HABATEILHOTO
UHTEpeca npu
U3YYCHUU
JOTIOJTHUTEIHHOTO
MaTepuaa
y4yeOHUKa

Kiaerounsiii ypoBenb (17 4.)




19/1

Kierounsiii ypoBeHsb: 0011121
xapaktepuctuka. Kietounas
TeopuUs

JlaGopaTopnasi padora 5
TexHUKa MUKPOCKONIUPOBAH
us «CpaBHeHHe CTPOEHMS
KJIETOK PaCTeHUil,
KMBOTHBIX

rpu0oB u 0aKTepuil Mo
MHKPOCKOIIOM HA

roTOBBIX MUKpOINpenaparax
U MX OIIUCAHUE).

Beoowmwiii. Akmyanuzayus
3HaHUU

20/2

CrpoeHue KIETKH.
Krnerounast memOpaHa.
[urormna3zma. KinerouHsit
ueHtp. Liurockener
JlabopaTopHas padora 6
«Hao0monenue
I1a3MOJIM3a U
AeMJIa3MoJIn3a B KJeTKax
KOKHIIBI JIYKAa».

beceoa

21/3

Pubocomel. Snpo

3HaTh OCHOBHBIC
METO/IbI U3YUEHUS
KJIETKH; OCHOBHbIC
ITOJIOKECHHUS
KJIETOYHOH
TEOPUU; UMETh
MPEJICTaBICHUE O
KJIETOYHOM YPOBHE
OpraHu3aluu
YKUBOT'O

Onpenenenue
OCHOBOIIOJIAT AFOIITH
X MOHSTHIM:
IIUTOJIOT U,
METO/BI U3YUCHUS
KIJICTKH,
yIbTpACHTPUDYT
UpOBaHUE,
KJICTOYHAs
TEOpHSI.

3HaTh
0COOEHHOCTH
CTPOCHUS KIICTKH
IYKapuoT U
MIPOKAPHOT.

CtpoeHue KIETKH.
CxoxctBo

Onpenensite NpeaMer,
3a71a4l U METO/IbI
UCCIICIOBAHUS
IUTOJIOTHUU KaK HAYKH.

OOBSICHATH 3HAUCHUE
UTOJIOTUICCKUX
HUCCJICIOBAaHUM I
pa3BUTHSI OMOJIOTHH U

ApYrux
OMOJIOrMYECKUX HAYK

OOBACHATH 3HAUEHUE
KJIETOYHOU TEOPUU IS
pa3BUTHS OMOJIOTUN

XapakTepu3oBarh
KJIETKY KaK
CTPYKTYPHYIO €IHHHILY
KHUBOTO.

Broinenars
CYIIECTBEHHBIC
MIPU3HAKU CTPOCHUS
KJICTKHU.

Pa3nuuates Ha

VYMeTb 00BACHITD
HEO0XOIMMOCTh
3HAaHUM O
KJIETOYHOU TEOPUU
JUISL TIOHUMAaHUS
€INHCTBA
CTPOCHUS U
GYHKIIMOHUPOBAHU
ST OPraHUIECKOTO
MUpa.

OsBnanenue
HUHTEJJICKTYaIbHbI
MU YMEHUSIMU:
JIOKa3bIBaTh,
CTPOUTH
paccyxaeHusl,
aHaJIM3UPOBATh,
JI€JaTh BBIBOJIEI.

CdopmupoBanHoc
Th
M03HABATEIIbHBIX
UHTEPECOB U
MOTHBOB,
HaIpaBJICHHBIX Ha
N3YUCHUE TEMBI.
Bnanenue
COCTAaBJISTFOIITIMU
y4eOHO-




SHIIOHJIaBMaTI/I‘IGCKa}I CCTh.

Kombunuposannuiii.

22/4

Bakyonu. Komrekc
I'onpmxn. JIN30COMBI.
JlaGopaTopnas padora 7
«IIpurorosiienne,
paccMaTpuBaHue U
onMcaHue
MHUKPOIPENnaparoB KJIETOK
pPacCTeHUID.
Kombunuposannuiii.

23/5

Muroxonapuu. [Inactuas.
OpraHouipl JBUKEHUS.
Kiterounble BKIrOYEHUS.
JlaGopaTopnas padora 8
«Ha0J/monenue

ABUKEHHS MUTOMJIA3MbI HA
npuMepe JIMCTA
101 en».

Kombunuposanmuiii.

24/6

Oco0EeHHOCTH CTPOCHUS
KJIETOK TPOKapHOTOB U
JyKapHOTOB.

JlaGopaTopHnas padora 9
«CpaBHeHue
CTPOCHHUS KJIETOK PaCTeHUI,

IIPUHIIATIOB
MIOCTPOCHHMS
KkieTku. OCHOBHBIC
YacTH U
OpraHoOU b
KJIETKH, UX

byHKIAH

Onpenenenue
OCHOBOIIOJIAraromn
X HOHSITHH,
XapaKTEePU3yOITUX
0COOEHHOCTH
CTPOEHUS OPTaHOU
JIOB KJICTKH.

3HaTh 00 0OMeHEe
BEILIECTB U
IpeBpaIICHUE
DHEPIUH KaK
OCHOBE
KU3HEIEATEILHOCT
U KJIETKH.

Hwmeth
MPEACTABICHHE O
reHe, KOJIOHE,
AHTHUKOJIOHE,
TpUILIETE, 3HATh
0COOEHHOCTH

Ta0INUI[aX U TOTOBBIX
MHUKpOIpenaparax
OCHOBHBIE YaCTH U
OpraHOMJIBI KJICTKH.

HaOmronath u
OIMCHIBATH KJIETKH Ha
FOTOBBIX
MUKpOTpenaparax

OOBIACHATH
0COOEHHOCTH
KJIETOYHOT'O
CTPOCHUS
OpraHu3MOB.
BroiaBnare
B3aMMOCBSI3H MEXKTY
CTPOCHUEM U
(GYHKIUSIMU KIETOK.

IIpoBoguTh
OMOJIOTHYECKHE
WCCJICIOBAHUS U JIeNIaTh
BBIBOJIBI HA OCHOBE
MOJTY9CHHBIX
pEe3ynbTaTOB.

HCCICA0BATCIIHLCKO
u ACATCIBbHOCTBIO.

VYMeTh 00BACHITH
U IIPUMCHSTH
3HAHUS B
MPAKTUYECKON
JIESITEJIbHOCTH

YBaXHUTEIBHO
OTHOCHUTBCS K
YUYUTEIIIO U
OJIHOKJIACCHUKAM.

Haxoautb BeIX0
13 CIIOPHBIX
CUTYyaLUH.

IIponykTuBHOE
oO1eHue u
B3aUMOJICHCTBUE
B IIpolLiecce
COBMECTHOU
y4eOHOM
JESATEIBHOCTH C
YYETOM IO3ULIUU
ApPYTrux
YYaCTHUKOB
JESITETbHOCTH TIPU




KMBOTHBIX,
rpudoB U 0aKTepuii».

Kombunuposannwiii

25/7

O600maromuii ypok no reme
«OCco0eHHOCTH CTPOCHUA
KJIETOK KMBBIX
OPraHNu3MoOB)
(KOHTPOJIbHBIHN TecT 4)

Vpok 0600wenus u
cucmemamu3ayuu 3HaAHUu

26/8

OOMeH BelIecTB U
MIPEeBpaIICHUE SHEPTUHU B
KJIETKE.

Ypok uzyuenus u nepsuunozo
3aKpenieHus 3HaHU.

27/9

DHepreTruecKknii OOMEeH B
KJIETKE.
Kombunuposannuwiii.

28/1

TuIbI KJIIETOYHOTO MUTAHMUSL.
DOTOCUHTE3 U XEMOCHHTES.
Kombunuposanmuwiii.

IPOLIECCOB
TPAHCIISIIIUU U
TPAHCKPUIILIUU.

3HATh CIIOCOOBI
MMATAHUS
OpPraHHU3MOB.

Nmerts
MIPEJICTABJICHHE O
¢azax MuTO3A,
mporiecce
pEeayIUTHKALIVH,
KU3HCHHOM ITHUKJIC
KJIETKH, HHTEep(da3ze

3HaTh IMPOLCCChI
KN3HCACATCIbHOCT
U KJICTKH.

Onpenenenue
OCHOBOITOJIararoIIH
X TTOHITHH:

OOMEH BEIIECTB,
SHEPreTUYCCKUM
oOMeH,
MIaCTUYCCKUM
oOMeH,

CpaBHUBaTh CTPOCHUE
AYKapUOTUYECKUX U
MPOKAPUOTUYECKUX
KJIETOK Ha OCHOBE
aHaJin3a MOJy4eHHBIX
JAHHBIX

Brinenars
CYILIECTBCHHBIC
IIPU3HAKH MPOIECCOB
oOMeHa BEIECTB.
OOBACHATD
KOCMHYECKYIO POJIb
dboTocuHTE3a B
ouochepe

Breigendars
CYIIIECTBEHHBIC
MIPU3HAKY Tpolecca
OnocuHTEe3a OEIKOB U
€ro MexXaHus3Mm

Broinenars
CYIIECTBEHHbIC
MIPU3HAKU MPOILIECCOB

00CYXXIIeHUH
BIIUSTHUS
HApKOTEHHBIX
BCILIECTB Ha
MIPOILIECCHI B
KJIETKE.
Hcnonb3oBaHue
cpenctB KT B
pelieHun
KOTHUTHBHBIX,
KOMMYHHUKATHUBHBI
X B
OpraHU3alMOHHBIX
3aj1a4.

OsBnanenue
METOaMH
HAay4IHOTO
IMO3HAaHU,
WCITOJTb3yeMBIMU
npu
OMOJIOTMYECKUX
HCCIEIOBAHUIX B
npoiecce
BBIIIOJIHCHUSA
J1a00paTOPHBIX
pabor.




ITinactuueckuii OOMeH:
OuoCcuHTE3 OEJIKOB

29/1 | Kombunuposanmulil.

1
Perynsus TpaHCKPHUIIIUK U
TPAHCJISIAY B KICTKE

30/1 | ¥ OpraHusme.

2 | Kombunuposanmwiii.

31/1 | denenue kaeTku. MuTos.

3 | Kombunuposanmuiii.

32/1 | leneuue knetku. Meiio3.

4 | ITonoBbI€ KIETKH
IIpakTuyeckas padora
«PemeHue yj1eMeHTapHBIX
3aa4 110 MOJIEKYJ/JISAPHOI
OHOJIOTHI.
Kombunuposanmuwiii.

33/1 | O6o6mamuii ypok mo
5 | Teme «KJjieTOYHBIH YPOBEHD

OPraHu3aNMHU KUBOM
NPUPOABD)
(KOHTPOJIbHBII TeCT 5)

Ypok 0600wenus u

MeTabomm3M. Ik
onn3. Knerounoe
npixanue. Luki
Kpebca.
JIpIxarenpHast
[ICITh.
OxucimuTensLHOe
dbochopupoBan
ne.

Hwmets
MPEJICTABIICHHUE O
THITaX KJIETOYHOI'O
MMUTAHUS:
dborocuHTEe3 N
XEMOCHHTE3
3HaTh, KaK
MIPOUCXOISIT
OCHOBHBIC ATaITbI
OnocuHTEe3a OeIKa.
XpaHEHue,
nepeaaya u
peanuzanus
HACJIEJICTBEHHOU
uHpopmaIuu B
KJIETKE. YMETh
I10JIb30BAThCS
FeHEeTUYECKUM
KOJIOM.

Pemnrate

KHN3HCACATCIBbHOCTH
KJICTKH.

OOBACHATD MEXaHU3MBbI
PEryJIiLIuA TPOLIECCOB
AKU3ZHEIEATEIIbHOCTH B
KieTke. OnpenensaTb
MUTO3 KaK OCHOBY
Oecrosoro
Pa3MHOKEHHUS U POCTa

[Toctpoenue
MEHTAJIBHOW KapThl
MOHATUHI

OTPAXKAOMIEN CYIIIHOCTh
MIOJIOBOTO

Pa3MHOKEHUS
OpPraHU3MOB.

[IponykTuBHOE
oOuieHue u
B3aMMO/JICHCTBUE

B [IPOLIECCE COBMECTHOMN
yaeOHOM

NEATEIBHOCTH C YUETOM
NO3ULIUN JPYTUX
YYaCTHUKOB
NEATEIBHOCTH IIPU




cucmemamuzayuu SHAHUU

34/1 | O6o0marommii ypox
6 | KoH(epeHIus Mo uToram
y4eOHO-HUCCIIeI0BATEIbCKON
Y TIPOCKTHOU JeATEITHHOCTH
Ypok 0606wenus u
cucmemamuzayuu
35/1 | Opranusaiys mOroTOBKH
7 k EI'D

Vpok 060bwenus u
cucmemMamu3ayuy 3HAHUl

OMOJIOTHYECKHE
3aJ1a4u,
CBSI3aHHBIC

C onpeeIeHUEM
IMOCJIEI0BATEIILHOC
TH

HYKJICMHOBBIX
KHCJIOT U
YCTaHOBJICHUEM
COOTBETCTBUUI
MEXIYy HEN U
IIOCJICIOBATEIBHOC
TbIO AaMHUHOKHCIIOT
B

TIETITU]IE.

3aJ1a4u IO
MOJIEKYJISIPHOMN
OouoJIoTHn

00CYXKIeHUH
BOIIPOCOB
MENOTHYECKOTIO
JIEJICHUS KIIETKH.

OginajieHrie METOIaMU
HAy4YHOTO MTO3HAHUS B
poliecce CpaBHUBAHUS
MPOIECCOB MUTO3a U
M€1103a, MPOLIECCOB
00pa3zoBaHUs MYKCKHX
U

KEHCKHX TTOJIOBBIX
KJIETOK y YeJIOBeKa.

JleMoHcTpanus
HABBIKOB
MO3HABATEIbHOU
peduexcun




Kanenoapno - memamuueckoe naanuposanue «bUHOJIOTHA, 11 K/IACCy

1 yac B Hexes1o0, Bcero 35 4 (0a30BbIii YPOBEHBb)

(Yuebnuk: buonorus. O6mas 6uonorus. 10-11 ki1.: yaeOHUK 11 00111€00pa3oBaTeNbHbIX yupexaeHuit / A.A. Kamenckuit,
B.B.I[Taceunuk: - M., [Ipocsenienne. 2021»)

Ne
m\nn

Tema yyeOHOr0 3aHATHUA

OcHOBHBIE BH/JIbI 1eITEJLHOCTH

Cpoxn

OpranusMeHHbli ypoBeHb (9 1)

OpraHu3MeHHbII YpOBEHB: 0011as
xapakrepucTuka. PasmHoxeHue
OpPTraHU3MOB

CamocTOSITENbHOE ONPE/ICTICHUE 1IeJIU YY€OHOU NeSITETbHOCTH U
cocTaBiieHue €€ iana. OnpeieieHne OCHOBOIOJATAIOIINX TOHATHIA:
0c00b, Oecro10€ 1 MOJIOBOE Pa3MHOXKEHHE, TAIUIOUIHBIN U TUTIIIOUTHBIHI
Ha0OpbI XPOMOCOM, TaAMEThl, CCMEHHUKH, SUYHUKH, TepMadPOIUTU3M.
[IponykTrBHOE 00IIIEHNE U B3aUMOJICHCTBUE B TIPOIIECCE COBMECTHOM
y4eOHOU JESITEIIBHOCTU C YU4ETOM MO3UIUHN APYTUX YUaCTHUKOB
JESITEIIbHOCTH MPH 00CYKICHUU MTPOLIECCOB KU3HEIEATEIBHOCTH
OpPraHU3MOB.

CamocrosTenpHas HHGOPMAIIMOHHO-TIO3HABATEIbHAS JAESTEIHHOCTD C
Pa3IMYHBIMU UCTOUYHUKAMU UHGOPMAIIUU, €€ KPUTHYECKasl OLICHKA 1
MHTEPIPETALINS.

dopmupoBaHUE COOCTBEHHON MO3UIIMH 110 OTHOIIEHUIO K OMOJIOTHYECKON
uH(dopmanuu, Noy4yaeMon U3 pa3HbIX HCTOYHUKOB.

Pa3BuTHE M03HABATENHLHOTO UHTEPECA K U3YUYEHHIO OMOJIOTUH B MPOLIECCEe
M3Y4YEeHUS JOMOJIHUTEIILHOTO MaTepuaia yueOHIKa

1 Hengens

Pa3BuTHE MOJIOBBIX KJIETOK.
Omnoa0TBOPEHHUE.
NunuBrnayanbHOE pa3BUTHE
OopraHu3MoB. bruoreneTndeckui
3aKOH

Omnpenenenre 0CHOBOMNOJIAraloUX MOHATHI: TraMeTOreHe3, OOTE€HE3,
CIiepMaTOreHe3, HalpaBUTEIbHbBIE TEIbIa, HAPY>KHOE OIUIOA0TBOPEHUE,
BHYTpPEHHEE OIJIOJJOTBOPEHHE, aKPOCOMa,

surota. OnpeaeneHre 0CHOBOMNOJIaralluX MOHITHI: OHTOTEHE3,
¢dunorexes, SMOPUOHATIBHBIN EPUO, TOCTIMOPUOHATBHBIN MIEPUO/I,
npoOJieHue,

2 Henens




Oslacromepsl, OJ1acTya, racTpyiia, SKToJepMa, SHTOAepMa, Me30/iepma,
Helpysa, HepBHas TpyOKa, HOTEeHETUYECKHUM 3aKOH.

[TponykTuBHOE OOIIEHNE U B3aUMOJECHCTBHE B ITPOLIECCE COBMECTHOM
y4€OHO! JESATENIbHOCTU € yYETOM MO3ULUHI IPYTrUX YYaCTHUKOB
NeSITeILHOCTH ITPU 00CYXKAEHUU U3y4aeMOro Marepuaia.

Pa3BuTtue nozHaBaTeIbHOIO MHTEPECA K U3yUEHHUIO OMOJIOTHH B ITpOLIECCEe
U3YyYEHHUs JOMOJHUTEIBHOIO MaTeprasa yueOHuKa

BxopaHas koHTposibHas paboTa

dopMUpOBaHUE Y YUALIUXCS YMEHUH, HEOOXOUMBIX ISl OCYIIECTBICHUS
KOHTPOJIbHON (DYHKLMHU; KOHTPOJIb U CAMOKOHTPOJIb U3YUEHHBIX TOHSITHIA:
CaMOCTOSITENIbHAs! pab0Ta — BBINOJHEHUE TECTOBBIX U MHBIX 3aJaHUM 110
U3Y4YCHHOU I71aBe, CPABHEHUE PE3YJILTATOB € ITAJIOHOM

3 Henens

AHanm3 KOHTPOJIbHON PabOTHI.
3aKOHOMEPHOCTH HACJIEIOBAHUS
npu3HaKoB. MoHOTHOpUIHOE
CKpENIMBaHNe

OmnpeneneHrne OCHOBOIIOIATAIOIIUX MOHITHI: TeH, TCHETHKA,
rUOpHUIN3aIINs, YUCTAs JIMHUS, TCHOTHI, (PEHOTHUII, TeHO(DOHI,
MOHOTHOPHIHOE CKPEIIMBAaHNE, JOMUHAHTHOCTh, PEIICCCHBHOCT,
pacIIerieHue, 3aK0H YUCTOTHI rameT. [IpoaykTuBHOE OOIICHNE U

B3aMMOJICUCTBHUE B MPOIECCE COBMECTHOM YUEOHOM MEATEILHOCTH C YIETOM

MO3UIUHN APYTUX YYACTHUKOB JEATEIIBHOCTU MPU O0CYKICHUU
3aKOHOMEPHOCTEHN HACJIEOBAHUS MPU3HAKOB.

Pemenne 6uonmornyecknx (TeHETUUECKHX ) 3a]1a4 HA MOHOTHOPHUIHOE
CKpelllMBaHue.

Pa3BuTHe Mo3HaBaTEIHLHOTO HHTEPECA K U3YUEHHIO OMOJIOTUH B TIPOIIECCE
M3Yy4YeHHMs IOTIOJHUTEILHOI0 MaTepHraia yueOHuKa

4 genens

HenonHoe noMuHUpOBaHHUE.
['enotun u penorur.

AHam3upyronee CKpenMBaHue.

Ilpakmuueckas paboma
«Cocmasnenue cxem
CKpeWUBAHUSY

Onpenenenne OCHOBOIIOIATAOIINX OHIATHI: HEMIOJHOE JIOMUHUPOBAaHUE,
aHAIM3UPYIOILEE CKPEIIMBAHUE.

[IponykTBHOE OOIIEHHE U B3aUMOJICHCTBUE B IPOLIECCE COBMECTHOM
y4eOHOU JEeSTeNIbHOCTU € YYETOM MO3UIUHI IPYTUX YUaCTHUKOB
JEATEeIIbHOCTH MPU 00CYKICHUU 3aKOHOMEPHOCTEN HACIEIOBAHUS
IIPU3HAKOB.

5 Henens




Pemenne 6nomornueckux (reHETHYECKUX ) 3a/1a4 Ha MOHOTHOPHTHOE
CKpEIIMBaHHUE.

Pa3BuTHe Mo3HaBaTEIBHOTO MHTEPECA K M3yUYEHUIO0 OMOJIOTHH B POIIECCe
M3Y4YEeHUS JOMOIHUTEIILHOTO MaTepuaia yaeOHnKa

JurnbpuHoe CKpelBaHue. Omnpenenenre 0CHOBOMNOJIAraloUX MOHATHI: TUTMOPUIHOE CKpeluBaHue, | 6 Heaens
3aKOH HE3aBHCUMOIO pemérka [lennera, He3aBucumoe HacneaoBanue. [IpoaykTruBHOE OOIIEHNE
HACJICIOBAHNS IPU3HAKOB. U B3aMMO/ICWCTBHE B IIPOLIECCE COBMECTHOM yueOHOM e TEIIbHOCTH C
Ilpakmuueckas paboma Y4€TOM MO3ULUNA JPYTUX YHACTHUKOB ACSITEIBHOCTU MIPU OOCYKIEHUN
«Pewenue cenemuueckux 3a0au» | 3aKOHOMEPHOCTEN HACJIEIOBAHMS PU3HAKOB.

Pemiennie 6noornueckux (reHETUYECKHX ) 3a/1a4 Ha TUTUOPUIHOE

CKpELIMBaHUE.

Pa3BuTHe o3HaBaTEILHOIO UHTEPECA K U3YUEHHUIO OMOJIOTUH B MpOLiECCe

U3YyYEHHUs JOMOJHUTEIBHOIO MaTeprasa yueOHUKa
XpoMOCOMHas Teopus OnpeneneHne OCHOBOIIONATAOIINX OHITHI: CLEIUIEHHOE HACIEN0BAHNUE, | 7 HEAEI

HACJIEACTBEHHOCTH. 3aKOH
Moprana. ['enernka nosna.
HacnenoBaHue, CLiCIIGHHOE C
MOJIOM

3aKoH Moprana, nepekpecT (KpOCCUHIOBEP), XPOMOCOMHAsI TEOPUS
HACJIEICTBEHHOCTH, ayTOCOMBI, IT0JIOBBIE XPOMOCOMBI, I'€TE€PO- U
TOMOTaMETHBIN T0J1, TPU3HAKH, CIICTUICHHBIE C TIOJIOM, TeMOpUITHS,
JATbTOHU3M.

[IponykTBHOE OOILIEHHE U B3aUMOJICHCTBUE B IPOLIECCE COBMECTHOM
y4eOHOH AESITENBHOCTU C YYETOM MO3ULUHN APYTHX YYaCTHUKOB
NeATEIbHOCTH MPHU 00CYKI€HUH BOIIPOCOB MCCIIEIOBAHUIN HACIIEI0BAHUS
MIPU3HAKOB Y YeJIOBEKa U

ATUYECKUX ACTIEKTOB B 00JIACTU MEAUITMHCKON T€HETUKHU.
CamocrosTenbHas HHGOPMAIIMOHHO-TIO3HABATEIbHAS JAESTEIHHOCTD C
Pa3IMYHBIMU UCTOYHUKAMH UH(POPMALIUU, B TOM YHCIIE C UCIIOJIb30BAaHUEM
cpeactB UKT, e€ kpurnueckass OLlEHKa U HHTEPIIPETALINS.
dopmMupoBaHue COOCTBEHHON MO3UIIAU 110 OTHOIICHUIO K OMOJIOTHYECKOM
uH(popMaIu, MoJIydaeMoM 13 pa3HbIX UICTOUYHUKOB. Pelienue
OnoJIornyeckux (reHeTUYECKUX) 3a1a4 ¢ Y4ETOM CIEIJIEHHOTO




HaCJICAOBAaHHUA U KPOCCUHI'OBCPA.
Pa3BuTHE 1103HABATEILHOIO HHTCPCCA K H3YUCHUTIO OMO0JIOTHHU B Imponecce
HN3Yy4YCHUA JOIIOJJHUTCIBHOTO MaTCpHraia y‘le6HI/IKa

3aKOHOM€pHOCTI/I HN3MCHYUBOCTH

OrnpeneneHrne OCHOBOIOIATAOIINX MOHITHI: MOAU(DHUKAIIMOHHAS
U3MEHYUBOCTb, MOIU(UKALIMH, HOPMA PEaKIIMU, KOMOMHAIIMOHHAS
W3MEHYHUBOCTb, MyTallAOHHAS] K3MEHYMBOCTh, MyTallUH (T€HHBIE,
XPOMOCOMHBIE, TEHOMHBIE), IeJIeusl, AYTITMKALMS, TOTUIUIONINS,
MyTareHHble (PaKTOpbl, MyTAIlAOHHAS] TEOPUSL.

[IponykTHBHOE OOILIEHHE U B3aUMO/ICHCTBUE B IPOLIECCE COBMECTHOM
y4eOHOH JESITENbHOCTU C YYETOM MO3ULUHN APYTUX YYaCTHUKOB
JESATEILHOCTH MPU 00CYKICHUH 3aKOHOMEPHOCTEN U3MEHUUBOCTHU
OpraHU3MOB.

CamocTosTenbHast UHQOPMALIMOHHO-TIO3HABATEIbHAS JESTEIbHOCTD C
pa3’IMYHBIMU UCTOYHUKAMU HUH(OPMALIUY O BIMSHUU MYyTareHHbIX
(akTOpOB Ha OPraHU3MBbI, €€ KpUTHYECKasi OLIEHKA U UHTEpPIIPETaLs.
dopmupoBaHUE COOCTBEHHON MO3UIIMMA 110 OTHOLIEHUIO K OMOJIOTHYECKON
uH(pOpMalny, MOJTy4aeMON U3 pa3HbIX HICTOYHHUKOB.

Hcnons3oBanue cpeacts UKT B permieHrn KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX U OPraHU3Aal[MOHHBIX 3a7a4, CB3aHHBIX C
WU3yYEHHEM U3MEHYMBOCTU OPTaHU3MOB.

Pa3BuTHE M03HABATENHLHOTO UHTEPECA K U3YUYEHHIO OMOJIOTHH B MpOIiecce
M3Yy4YeHUs AOMOIHUTEIBHOTO MaTepuaia yueOHUKa

& Henensa

OCHOBHBIE METOJBI CEIIEKIINU
pacCTEHUH, )KUBOTHBIX U
MHKPOOPTAHU3MOB.
bunorexnonorus

OmnpeneneHne OCHOBOIIOIATAOIINX HOHITHI: CEJIEKIUs, COPT, IOPOAA,
HITaMM, OMOTEXHOJIOTHsI, MyTareHe3, KJIeTOYHAsi UHKEHEepUsl, TeHHas
UH)XXEHEpUs, FeTepo3nuc, THOPUAMHT, ONOTYMYC, KyJIbTypa TKaHEH,
KJIOHUPOBAHHE, CHHTETUYECKHE OPraHU3Mbl, TPAHCT€HHbIE OPraHU3MBI,
01006€301MacCHOCTb.

[IponykTHBHOE OOIIIEHNE U B3aUMOJIEUCTBUE B MPOLIECCE COBMECTHOM
y4eOHOH JESITENBHOCTU C YYETOM MO3UIUHI IPYTUX YYACTHUKOB

O Henens




JESATENIbHOCTH MIPH 00CYXKI€HUU IPOo0OJIeM OMOTEXHOIOIMH, €€ MEPCIIEKTUB
Y DTUYECKUX HOPM.

CamocTosiTenbHast UH()OPMALIMOHHO-TI03HABATENIbHAS JESATEILHOCTD C
pa3IMYHBIMH UCTOYHUKAMU MH(OPMALIUK O METO/IAX CEJIEKIIUU U O
HAIpPaBJICHUSX Pa3BUTHSI OMOTEXHOIOTHH, €€ KpUTHUECKas OLICHKA U
WHTEPIIPETALHS.

dopmupoBaHUE COOCTBEHHON MO3HUIIMH IO OTHOLIEHUIO K OMOJIOTHYECKON
uH(pOpMaluy, MOJTy4aeMOn U3 pa3HbIX HICTOYHHUKOB.

Pa3BuTHe Mo3HaBaTENBHOIO UHTEPECA K U3YUEHUIO OMOJIOTUH B IIPOLIECCE
W3YYeHHUs JOTOJHUTEIHHOTO MaTepraja yaeOHuKa

[Hony/IAUMOHHO-BHA0BOM YPOBEHb (8 1)

10 [TonynsIMoHHO-BUI0BOM CamocTosITeNNbHOE OTpe/IeTICHUE eI YICOHOM NesITEIbHOCTH U 10
YPOBEHbB: 00II1asi XapaKTePUCTHKA. | cocTaBjieHue e€ miaHa. OnpeieieHne OCHOBOIIOIAraloIuX MOHATHM: BUI, | HEJEes
Buasl u nomyssiiun KpUTEPUHU BUJA, apeall, MOMYJISLUs, POXKAAEMOCTh, CMEPTHOCT,
Jlabopamopnas paboma Nel MOKA3aTeNU CTPYKTYPHI MOMYJISLNH, TTIOTHOCTh, YACIEHHOCTD.
«Buiasnenue npucnocobnenutl [IponykTrBHOE O0IIIEHNE U B3aUMOJICHCTBUE B TIPOIIECCE COBMECTHOM
O0pP2aHU3IMO8 K GIUSHUIO y4eOHOU JESITEIIBHOCTU C YU4ETOM TO3UITUHN APYTUX YYaCTHUKOB
PA3TUYHBIX DKOJIOSUYECKUX JEATEIIbHOCTH MPU 00CYKJICHUU COBPEMEHHBIX MPEACTABICHUM O BUJIE U
Gpaxmoposy €ro MOMyJISIIUOHHOM CTpyKType. OBajeHne METOJaMi HAyYHOT'O
MO3HAHUS, UCTIOJIB3YEMbIMU MPU OUOJIOTUUECKUX UCCIEAOBAHUSIX, B
MIPOIIECCe BHITIOTHEHUS JJa0opaTOopHOH paboThl «BhIsABICHUE
MIPUCIIOCOOJICHUI OPraHu3MOB K BIUSHUIO PA3JIMYHBIX KOJIOTHYECKUX
dhaxTopoBy. PazBuTHe m03HABATEILHOTO HHTEPECA K U3YUSHUIO OMOJIOTHH B
MPOIIeCcCe N3YUYSHUs JIOTIOJHUTEIILHOTO MaTepHrasa yueOHuKa
11 Pa3BuTne »BOIIONIMOHHBIX UIEH OrnpeneneHne OCHOBOMOJIATaIONIUX MOHITUI: 3BOJIOLMS, Teopus 3Botonun | 11
JlapBuHa, IBYOKYIIIUE CHIIBI DBOJIIOIINH (M3MEHYMBOCTH, 00ph0a 3a HeaeIIs

CYLIECTBOBAHUE, ECTECTBEHHBIN 0TOOP), CHHTETUYECKAsl TEOPUS IBOJIOLIUU.
[IponykTHBHOE OOILIEHHE U B3aUMOJIEUCTBUE B IIPOLIECCE COBMECTHOM
y4eOHOH JESITENIbHOCTU C YYETOM MO3UIUHI IPYTUX YYACTHUKOB




JESATEIbHOCTH NMPU 00CYKI€HUH OCHOBHBIX MOJIOKEHUN IBOIOIMOHHON
teopun Y. /lapBrHa U MOJIOKEHUM CUHTETUYECKON TEOPUHU IBOJIFOLIMH.
CamocrosTenbHas THGOPMAIIMOHHO-TIO3HABATEIbHAS AESTEIBHOCTD C
pPa3sTUYHBIMA UCTOYHUKAMU UH(POPMAIIUN O PA3BUTUHU IBOJIIOITUOHHBIX
UJIeH, €€ KpUTUYECKAsl OLICHKA U UHTEPIIPETALM.

dopmupoBaHUE COOCTBEHHON MO3UIIMH IO OTHOIIEHUIO K OMOJIOTHYECKON
nH(dOpMaIuu, MoJTydaeMol U3 pa3HbIX HCTOYHUKOB. Vcronbp3oBanue
cpencts KT B penieHnyn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4, CBSI3aHHBIX C U3y4yeHUEeM JIMYHOCTH Y. /[apBuHa
KaK Y4E€HOI0-uCCIIe10BaTeN .

Pa3BuTre mo3HaBaTeILHOTO HHTEPECA K U3YUCHHUIO OMOJIOTHHN B MIPOIIECCE
U3Y4YEeHUS AOMOIHUTENIBHOTO MaTepuaia yueOHIKa

12

JIBMKYIIME CHIIBI 3BOJIIOLIAM, UX
BIIMSTHUE HA TEHO(DOH,T
MOMYJISALUA

OmnpeneneHrne 0CHOBOIOIATAIOIINX TOHITHI: 3JIEMEHTapHBIE (PaKTOPbI
HBOJIIOLIMK: MYTALIMOHHBIN IPOLECC, MOMYJIISIIUOHHbIE BOJHBI, Ipeii( TeHOB,
u3ossnus. [IpoaykTuBHOE 0OIIEHNE U B3aUMOJICHCTBHIE B MPOIIECCe
COBMECTHOI y4eOHOI 1eATeIbHOCTH C YUETOM MO3ULIUNA APYTUX
YYaCTHUKOB JESTEIbHOCTU IPU 00CYKIEHUU COBPEMEHHBIX MPEACTaBICHUIN
O IBUKYIIUX cujiax ((pakTopax) IBOJIOIUH.

CamocTosTenbHast UHOOPMAIIMOHHO-TTO3HABATEIbHAS JESTEILHOCTD C
Pa3IMYHBIMU UCTOYHHKAMH HH(OpMauy 00 3BOJIIOLIMOHHBIX (akTopax, eé
KPUTHUYECKAsl OLIEHKA U UHTEPIIPETALIHS.

dopMupoBaHuEe COOCTBEHHON MO3ULIUU 110 OTHOIIEHUIO K OMOJIOrMYECKOM
uH(pOopMaluy, MOJIy4aeMol U3 pa3HbIX HICTOYHHUKOB.

Pemenne 6nonornueckux 3ajad Ha IPUMEHEHNE 3aKOHa XapIu—
Baitabepra.

Pa3BuTHe mo3HaBaTeIbHOrO HHTEPECa K U3YUEHUIO0 OMOJIOTUH B MpOIiecce
U3Yy4EHHUs JOMOJHUTEIBHOIO MaTeprasa yueOHuKa
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EctecTBenHbIl 0TOOp Kak (hakTop

Omnpenenenrne OCHOBONOJIAralOIUX MOHITHI:

13




OBOJIFOIMH

(OpMBI €CTECTBEHHOTO 0TOOPA: JBUKYLIH,

CTAOMIN3UPYIOLIUUI, TU3PYIITUBHBIN WU pa3pbIBAIOLIMI.

ITponykTuBHOE OOLIIEHNE U B3aUMOJAEUCTBHE B ITPOLIECCE COBMECTHOM
y4eOHOU JEeSTeIbHOCTU € yYETOM MO3UIUI IPYTUX YUaCTHUKOB
JESITEIbBHOCTH MTPH 00CYXKIEHUU BIUSHUS €CTECTBEHHOI0 0TOOpa Ha
reHoona nmomyJsiuil. Pa3BuTHe mo3HaBaTeIbHOTO HHTEPECA K U3YUCHUIO
OMOJIOTHH B NIPOLIECCE N3YUEHUS! IONOJIHUTENIBHOIO MaTepuaia yueOHuKa

Heens

14

MuxkposBoJronus u
MaKpOdBOJIIOLUSA

Omnpenenenre 0CHOBOMOJIATAIOIIUX MOHITHIA: MaKpOIBOJIOIHS,
MUKPOIBOJIIOIHS, TUBEPTEHIIUS, PEITPOIYKTHBHAS U30JISIHS,
BH1000pa3oBaHue (reorpaguyeckoe, IKOJIOTHUECKOE), KOHBEPTeHIIHS.
[TponykTuBHOE OOIICHHE U B3aMMOJCHCTBHE B ITPOIIECCE COBMECTHOM
y4eOHOM JAeSITEIHHOCTH C YUYETOM MO3UIUH IPYTUX YUaCTHUKOB
JESTEIbHOCTH MPU 00CYXKASHUU MTPOLIECCOB MAKPO- U

MUKPO3BOIIOLUH.

CamocrosTenbHas HHGOPMAIIMOHHO-TIO3HABATEIbHAS JAESTEIHHOCTD C
pa3IMYHBIMHU UCTOYHUKAMU WH(OpManuu o popmax BUI000pa3oBaHus, e€
KpUTHUECKAsl OLICHKA U MHTEPIpETaIHs.

dopMupoBaHuEe COOCTBEHHOMN MO3UIIMHU TT0 OTHOIICHUIO K OMOJIOTMYECKOM
uH(pOpPMaIINH, TOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB.

Pa3BuTHe mo3HaBaTeNbHOTO HHTEPECA K U3YUEHUIO OMOJIOTHUHU B TIPOIECCE
W3YYCHUs JOTIOJIHUTEIHHOTO MaTeprasa yaeOHuKa
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Harmpasnenus sBomronuu

OmnpeneneHre 0CHOBOTOIAralouX MOHSITHIA: HAITPABJICHUS SBOJIIOLIMH
OMOJIOrMYECKHUM Mporpecc, OMOJOTHIECKUN perpecc, apoMopdo3,
U0 1Al TallNs, JeTCHEPAIIHSL.

[TpoaykTrBHOE OOIIICHHE U B3aMMOJICHCTBHIE B MPOIIECCE COBMECTHOM
y4eOHOU JCATCIIEHOCTH C YYETOM MO3UITUHI IPYTUX YIaCTHUKOB
JESATSIILHOCTH MTPH 0O0CYKJICHUH HAIIPABIICHUH 3BOJIIOIUH.
CamocTosTenbHass HHOOPMAIIMOHHO-TTO3HABATEIIbHAS JCATCIILHOCTD C

pa3sTUIHBIMA UCTOYHUKAMU WH(POPMAITUHU O TOKA3aTeIbCTBAX YBOJIONNH, €€
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KPUTHYECKasl OLICHKA U UHTEPIIPETaLIUs.
dopMupoBaHUE COOCTBEHHON MO3UIIMHU 110 OTHOIICHUIO K OMOJIOTMYECKOM
uH(dopmanuu, NoJy4yaeMon U3 pa3HbIX HCTOYHUKOB.

Hcnons3zoBanue cpeacts UKT B permieHnn KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U OPraHU3aLMOHHBIX 3a/1a4, CBA3aHHBIX C U3YUYECHUEM
OCHOBHBIX HAIIPABJICHUH 3BOJIFOLIAH.

Pa3BuTHe mo3HaBaTeIbHOTO HHTEpECa K U3yUEHUIO0 OMOJIOTHH B MpOIIecce
W3Y4YEeHUS JOMOTHUTEIILHOTO MaTepuaia yaeOHIKa

16

[TpuHIMIBI KTacCUDUKALIUH.
CucremMaTtuka

Onpenenenne 0OCHOBOIOIATAIOIIUX MOHITUI: CHCTEMATHKA,
OMHOMMHAJIbHOE Ha3BaHUE, CHCTEMAaTUYECKUE KaTerOpuu: TUII, OTIEN,
KJIacC, OTPs, IOPSIOK, CEMENCTBO, PO/, BUA.

[IponykTrBHOE O0IIEHHE U B3aUMOJICHCTBHE B MPOIECCE COBMECTHOM
y4eOHO! JeSTeNIbHOCTU € YYETOM MO3UIUI IPYTUX YUaCTHUKOB
JeSATEIbHOCTH MPU 00CYKICHUH MPUHIIUIIOB KJIaCCU(PUKAIIUNA OPTAaHU3MOB.
Pa3BuTHE M03HABATETLHOTO UHTEPECA K U3YUYECHHUIO OMOJIOTHH B MPOIIECcCe
U3Yy4EHHUs JOMOJHUTEIBHOTO MaTeprana yueOHnka CaMoCcToITeIbHbIN
KOHTPOJIb U KOPPEKLIUs yueOHOU AesITEeIbHOCTU C UCTIOIb30BaHUEM BCEX
BO3MOYKHBIX PECYPCOB I TOCTUKEHHUS TTOCTABJIEHHBIX LEJIEH U
peanu3aluy IIaHOB AEATEIbHOCTH. [[eMOHCTpanyst HaBBIKOB
Mo3HaBaTeNbHON peduiekcuu. [IpoaykTHBHOE OOIIIEHNE ¥ B3aMMO/ICHCTBHE
B IPOIECCE COBMECTHOM yUeOHOMU NEATEIbHOCTH ¢ YUETOM TO3UIIMHI APYTHUX
YYaCTHUKOB JAESATEIbHOCTHU. JIeMOHCTpaus BIaICHUS I3bIKOBBIMU
CpeACTBaMHU. Y BEPEHHOE M0JIb30BaHHE OMOJIOTUUECKON TEPMUHOJIOTHEH B
rpeJiesiax U3y4eHHOU TEMbI

16
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KouTtposnbsHas pabora

CaMOCTOsATEbHBIN KOHTPOJIb U KOPPEKLUS YUEOHOH 1€ATEIBHOCTH C
UCITOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB IS JOCTHIKEHHUS
MOCTABJIEHHBIX LEJIEH U pealn3aluy IUIaHOB IEATEIbHOCTH. JJeMoHcTparus
HaBBIKOB MTO3HABATEIBLHON pedIIeKCUH.

[TponykTBHOE 00IIEHNE U B3aUMOJICHCTBUE B IPOLIECCE COBMECTHOM
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y4eOHOH JESITEIIbHOCTU C YY4ETOM MO3UIUU APYTUX YYACTHUKOB
JEeATEIIbHOCTH. JJeMOHCTpalys BIaJeHUs SI3bIKOBBIMHU CPEICTBAMH.
YBepeHHOoe 0JIb30BaHNe OUOIOrMYECKON TEPMUHOJIOTHEN B IIpeienax
V3YYEHHOU TEMBI

JKOCHCTEMHbIN YPOBEHb (8 1)

18

AHam3 KOHTPOJIBHON pabOTHI.
DKOCUCTEMHBIN YPOBEHb: 0011Iast
xapakrepuctuka. Cpena
oOWTaHUs OPTaHU3MOB.
Okonoruyeckue GpaxTopbl

CaMocTosiTeTbHOE ONpeieNICHUE 1IeNN YIeOHOM NeATeIbHOCTH U
cocTaBiieHue e€ miana. OnpeiesieHre OCHOBOIOJATaIOIIUX MTOHATHI: cpea
oOuTaHus, sKojorudeckue (GpakTopsl (abMoTHUECKUE, OUOTUUECKUE,
aHTPOIIOTEHHBIE,

JUMUTHPYIOIIKE), TOJIEPAHTHOCTh, 3aKOH MUHUMYMa, IIPaBUIIO
TOJIEPAHTHOCTH, afanrtanus. [IponykTuBHOE 001I€HNE U B3aUMOJICHCTBUE B
MPOIECCe COBMECTHOM YUeOHOM AEATETLHOCTH C YUETOM MO3UIIUNA IPYTUX
YYaCTHUKOB JESITEIbHOCTU IPU 00CYKICHUU BIMSIHUSI SKOJIOTHUECKUX
(baKkTOpOB Ha OPTAaHU3MBI.

CamocTosTenbHast UH)OPMAIIMOHHO-TTO3HABATEIbHAS JESTEIBHOCTD C
pa3IMYHBIMH UCTOYHUKAMU MH(OPMALIUU O MIPUCTIOCOOTICHHUSIX OPraHU3MOB
K JICHCTBUIO Pa3IMYHBIX 3KOJOTHUYECKHUX (PAaKTOPOB, €€ KpUTHYECKas OLIEHKA
u

uHTepnperauus. PopMupoBaHre COOCTBEHHOMN MO3UIMHU MO OTHOLLIEHUIO K
OMoNornuecKoi HHPOPMAINH, ITOTy4aeMOi U3 pa3HbIX HCTOYHUKOB.
Pa3BuTHE M03HABATENHLHOTO UHTEPECA K U3YUYEHHIO OMOJIOTHH B MPOIIecce
M3Y4YEeHUSs JOMOIHUTENILHOTO MaTepuaia yueOHUKa
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DKOJIOrM4ecKre coo0IIecTBa
Jlabopamopnas paboma Ne2
«Onucanue sxocucmem ceoell
MeCmHOCMUY

OmnpeneneHre 0CHOBOIOIATAIOIIUX TOHITHI: OMOTUYECKOE COOOIIECTBO
(6buoieHo3), aKocucTeMa, OMOreoIeH03, OMOTOI, UCKYCCTBEHHBIC
(aHTPOTIOTEHHBIE) SKOCUCTEMBI: arpOOMOIIEHO3, SKOCUCTEMA TOPO/Ia,
ropojackoit nanamadt. [IpogykTuBHOE OOIICHIE ¥ B3aUMOJICHCTBYE B
MPOIIECCE COBMECTHOM yueOHOM eI TeTbHOCTH

C Y4ETOM MO3UINI IPYTUX YYACTHUKOB JIEATCILHOCTH MPU CPAaBHUBAHHUH
€CTECTBEHHBIX U NCKYCCTBEHHBIX IKOCUCTEM, MPOOIIEM 3arps3HCHUS
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aTMoc(ephl.

CamocrosTenbHas HHGOPMAIIMOHHO-TIO3HABATEIbHAS JAESTEIHHOCTD C
Pa3TMYHBIMU HCTOYHUKAMH UH(pOpMau 06 SKOJIOTHYECKUX COOOIIeCTBaX,
e€ KpUTHUYECKasi OIICHKA U MHTEPIPETAIIHS.

dopMupoBaHuEe COOCTBEHHOMN MO3UIIMHU MO OTHOIICHUIO K OMOJIOTMYECKOH
uH(dOpMaIuu, MoJydaeMol U3 pa3HbIX HCTOYHUKOB. Pa3BuTne
MO03HABATEJIILHOTO MHTEpECa K U3yUYEHUI0 OMOJIOTUH B MPOIIECCE N3YUCHHUS
JIOTIOJTHUTEIHLHOTO MaTeprala yueOHuKa
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Bunabl B3anMOOTHOIIIEHUH
OPraHu3MOB B 3KOCHCTEME.
DKoJIornYecKas HHIIa

OrnpenenieHne OCHOBOMOJIATAIONIUX MOHITUN: HEUTpaIu3M, CUMOUO03
(MyTyanu3M, TPOTOKOOIEpalusl, KOMMEHCAIN3M, HaXJIEOHUYECTBO,
KBapTUPAHTCTBO, MAPA3UTH3M ), XUIITHUYECTBO, AaHTUONO03 (aMEHCAIU3M,
aJuIeNIoNaTusl, KOHKYPEHIIUS ), TEPPUTOPUATBHOCTD, IKOJIOTHYECKas

HUIIIA, 3aKOH KOHKYPEHTHOTO HCKItoueHus. [IpoaykTuBHOE 0OIIIeHne u
B3aHMMO/ICHCTBHUE B MPOIECCE COBMECTHOM yUueOHOM AEATEIbHOCTH ¢ YIETOM
MO3UITUH APYTUX YYACTHUKOB JEATEIBHOCTH MPU 00CYKICHUHU THUIIOB
B3aMMOOTHOIIIEHUN OpraHu3MOB B 3KocucTeMax. OBiajieHue MeTogaMu
HAyYHOTO MTO3HAHUSI, UCTIOIB3YEMBIMH MPU OUOJIOTHUECKUX
HCCIICIOBAHUSIX, B MPOIIECCE BBITIOJHEHHS JTaOOPaTOPHOM

paboThl «M3yueHre F3KOJI0rHYeCKO HUIIN Y pa3HbIX BUJOB PACTCHUI.
PazBuTne ymeHus1 OOBSACHATH PE3YyIbTAaThl OMOJOTHUECKUX IKCIICPUMEHTOB.
Pa3BuTHe mo3HaBaTeIbHOTO HHTEpPECa K U3YUEHHIO OMOJIOTUH B TIPOIIECCe
M3Yy4YCHMUsI IOTIOJHUTEILHOTO MaTepuraia yueOHuKa
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Bunosas u mpocTpaHCcTBEHHAs
CTPYKTYPbI SKOCUCTEMBI

OmnpeneneHne OCHOBOIIONATAOIINX OHITHI: BUAOBask CTPYKTYpa,
IPOCTPAHCTBEHHAs CTPYKTYpa COOOIECTBa, TpOPHUUECKas CTPYKTYpa,
NUIIEBast LIeTb, UILEBAsI CETh, IPYCHOCTh, aBTOTPO(BI, FETEPOTPOPBHI,
IPOAYUEHThI, KOHCYMEHTHI, peyleHThl. [IpoyKTHBHOE 001IeHUE U
B3aMMOJICHCTBHE B MTPOLIECCE COBMECTHOM y4eOHOM e TEIbHOCTH C
Y4€TOM MO3ULUNA JPYTUX YHACTHUKOB ACSATEIBHOCTU MTPU OOCYKICHUN
PA3JINYHBIX CTPYKTYP IKOCHCTEM.
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OgBiaJiecHHEe METOJAMHU HAYYHOT'O TIO3HAHMSI, UCIIOJIb3YEMBIMU MPU
OMOJIOTUYECKUX UCCIIEIOBAHUSIX, B IIPOIIECCE BBHINOJIHEHUS JIA00PATOPHOU
paboThl «OnrcaHue 3KOCUCTEM CBOE MeCTHOCTHY. Pa3zButue
MO3HABATEILHOTO MHTEPECA K U3YUCHUIO OMOJIOTHH B MPOIECCE N3YICHUS
JIOTIOJTHUTEIHHOTO MaTeprala yueOHuKa

22

[IumieBbIe ¢BA3U B DKOCHUCTEME

OmnpeneneHrne 0CHOBOIIOIATAIOIINX TOHITHI: TIUIIIEBAs IEb: ACTPUTHAS,
MacTOMIIHAS; TUPAMHJIA; YUCETI, OMOMACC, DHEPTUH; TIPABUIIO
AKOJIOTHYECKOM mupaMuibl. [IpoaykTHBHOE OOIICHUE M B3aUMOJICHCTBIE B
IPOLIECCE COBMECTHOM yUEOHOM 1€ATEIbHOCTH C YYETOM MO3HULIMKI IPYyTUX
YY9aCTHHKOB JCSITSIBHOCTH TIPH OOCYKICHNUH TTUIIIEBBIX CBsI3Ei B
Pa3IMYHBIX YIKOCUCTEMAX.

CamocrosTenbHas THGOPMAIIMOHHO-TIO3HABATEIbHAS AESTEIHHOCTD C
pPa3sTUYHBIMA UCTOYHUKAMU WH(POpMAIuu 00 0COOEHHOCTSIX MUIIEBBIX
CBSI3EH B PA3JIMYHBIX IKOCHCTEMAX, €€

KpUTHUYECKasl OlleHKa U untepnpetanus. DopmupoBanue coOCTBEHHON
MIO3UIIAN TT0 OTHOIICHUIO K OMOJIOTHYecKoi nH(popMaIuu, moIydaeMon 13
pa3HbIX UCTOYHUKOB. Mcnons3oBanue cpencts KT B pemenun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpTraHU3AIMOHHBIX 3a1a4. Pemenue
OMOJOTHYECKHX 3a]1a4 Ha MPUMEHEHHUE dKOJOTHUUECKUX 3aKOHOMEPHOCTEH
(mpaBun).

Pa3BuTHE M03HABATENHLHOTO UHTEPECA K U3YUYEHHIO OMOJIOTHH B MpOIiecce
W3YYCHUS TOTOTHUTEIILHOTO MaTepuaia yucOHnKa
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Kpyrosopor BemiecTB
Y MIPEBPAILCHUE SHEPTUH B
HKOCUCTEME

OmnpeneneHne OCHOBOIIOIATAOIINUX NOHIATHI: OTOK: BEIIECTBA, SHEPTHH;
OMOT€HHBIE 2JIEMEHTHI, MAKPOTPO(HBIE BELIECTBA, MUKPOTPO(pHBIE
BELIECTBA.

[TpoaykTuBHOE OOIIIEHNE U B3aMMOJCHCTBHE B MPOLIECCE COBMECTHOM
y4eOHO! JEeSITeIbHOCTU € YYETOM MO3UIUI IPYTUX YUaCTHUKOB
NeSATEIbHOCTH MPU 00CYKICHUH KPYTrOBOPOTa BEIIECTB U MPEBPALICHUS
HHEPruM B 3KOcHUcTEMax. Pa3BuTHe no3HaBaTEILHOIO HHTEPECA K H3YUYEHHUIO
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OMOJI0THHU B IMpoHcCCC N3YyYCHUA JOIMOJHUTCIIbBHOT'O MaTCpHalia y‘IG6HI/IKa

24

DKonoruueckas CYKICCCHA.
HOCJ’IeI[CTBI/Iﬂ BJIUSHUA
ACATCIIBHOCTH YCJIOBCKA Ha
OKOCHCTCMBI

OmnpeneneHrne 0CHOBOIOIATAIOIIUX MOHITHI: CYKIIECCHsl, OOIIEe IbIXaHHe
coo0111eCTBa, MIEpBUYHAS U BTOpUYHAs cykieccud. [IpoaykTuBHoe oOiieHue
Y B3aMMO/IEWCTBHE B IIPOLIECCE COBMECTHOM yueOHOU NESTEILHOCTH C
Y4ETOM MO3ULUNA JPYTUX YYACTHUKOB AATENbHOCTH. OBIaJeHUE METOIaAMU
HAYYHOTO MO3HAHUS, UCTIOIb3yEMBIMU TPU OMOJOTHYECKUX
UCCJIEI0BAHMSX, B IIPOLIECCE BBINOJIHEHUS J1A00OPATOPHOM

paboTsl «MojenupoBaHue CTPYKTYP U NPOLECCOB, IPOUCXOAAIINX B
IKOCUCTEMAX (Ha MPUMEPE aKBAPUYMA)».

Pa3Butue ymeHus: oObACHATH Pe3yibTaThl OMOJIOTMUECKUX SKCIIEPUMEHTOB.
Pa3BuTHE M03HABATENHLHOTO UHTEPECA K U3YUEHHUIO OMOJIOTHH B MPOIIecCe
M3Y4YEeHUSs AOMOIHUTENILHOTO MaTepuaia yueOHuKa
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Oo6o0maronuit ypox

CaMOCTOsATEIbHBIN KOHTPOJIb U KOPPEKIUS YUEOHOH 1eATEIbHOCTH C
MCIIOJIb30BaHUEM BCEX BO3MOXKHBIX PECYPCOB U1l JOCTUKECHUSA
ITOCTABJICHHBIX L[EJIEN U PEATN3ALMH TUIAHOB JAEATEIbHOCTU. JleMOHCTpanus
HABBIKOB ITO3HABATEILHOU PEIICKCHH.

[TpoaykTuBHOE OOIIIEHNE U B3aUMOJECHCTBHE B IIPOLIECCE COBMECTHOM
y4eOHOU JESITENIbHOCTU C y4ETOM MO3UIUHI APYTUX YYACTHUKOB
JEATENIbHOCTH. [J[eMOHCTpanys BIageHus A3bIKOBbIMH CPEICTBAMU.

VY BepeHHOe M0Jb30BaHNE OMOJIOrMYECKON TEPMUHOJIOTUEN B IpeIeax
V3YYEHHOU TEMBI
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buocdepHsbIit ypoBeHb: 00111as
xapakrepuctuka. Yuenue B. 1.
Bepnanckoro o 6uochepe

CamocrosTenbHOE onpeesieHHe 1en y4eOHOM AesITeIbHOCTH U
cocTaBiieHue e€ miana. OnpeesieHre OCHOBOMOIATAIOINX TOHATHIA:
ouocdepa, Hoocepa, KUBOE BEIIECTBO, OMOT€HHOE BEIIECTBO, ONOKOCHOE
BenlecTBo. [IpoaykTrBHOE O0IIEHNE U B3aUMOIEHCTBUE B IIPOIECCEe
COBMECTHOM y4eOHOM JEeSATEILHOCTH C

y4ETOM TIO3HIIUHN IPYTHX YIACTHUKOB JIEATSILHOCTH MPH 00CYKICHHH
CTPYKTYPHI U TpaHUIIBI Onochepsl.
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CamocrosTenbHas HHGOPMAIIMOHHO-TIO3HABATEIbHAS JAESTEIHHOCTD C
pa3TMYHBIMHU HCTOYHMKaMK nHpopmarmu 06 yuenuu B. 1. Bepuaackoro o
ouocdepe, pou YeloBeKa B U3MEHEHUN Onocepsl, €€ KpuTudeckas
OLIEHKA U

uHTeprperanus. PopMupoBaHrue COOCTBEHHON MO3UIUH 110 OTHOIIEHUIO K
OuoornuecKoi HHPOpPMAIIH, TOITyIaeMOi U3 pa3HbIX HCTOUHUKOB.
Pa3BuTHe mo3HaBaTeIbHOTO HHTEPECA K U3YUEHUIO0 OMOJIOTHUH B MPOIIecce
U3YyYEHHUs JOMOJHUTEIBHOIO MaTeprasa yueOHuKa
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Kpyrosopor BemiectB B Ouochepe

OrnpeieneHue OCHOBOIOJIATAIOIIUX MOHITHI: OMOTE€OXUMHUYECKUN LUK,
3aKOH TJI00aTbHOTO 3aMBIKaHHUA OMOTEOXUMHUYECKOT0 KPYrOBOPOTa

B 6uocdepe. [IpoaykTuBHOE 00IIEHNE U B3aUMOJICHCTBUE B IIpOLIecce
COBMECTHOM Yy4eOHOM JeATEILHOCTH C YUETOM MO3UIIUNA IPYTUX
YYaCTHUKOB JICSITEIBHOCTH MIPH OOCYKIEHUN KPYTOBOPOTOB BEIIECTB B
ouochepe. CamocrositenbHas THGOPMAIIMOHHO-TIO3HABATEIbHAS
JESATEIBbHOCTD C PA3TMYHBIMU UCTOYHUKAMH UH(POPMALIUU O
OMOreOXMMHYECKOM KPYTrOBOPOTE BEIIECTB B Onocdepe, e€ Kputuueckas
OIICHKA ¥ MHTEPIIPETAIIH.

dopMupoBaHuEe COOCTBEHHOMN MO3UIIMHU TT0 OTHOIICHUIO K OMOJIOTMYECKOM
uH(dOpMaIMH, MOJTydaeMol U3 pa3HbIX HCTOYHUKOB. Pa3BuTne
MO3HABATEIILHOTO MHTEpECa K U3yUCHUIO0 OMOJIOTHH B TIPOIIECCE U3YUCHHS
JIOTIOJTHUTENBHOTO MaTeprala yyeOHuKa
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OBodonus ouochepsl

OmnpeneneHrne 0CHOBOIONAralOIIKUX NOHATHI: hopmanus Vcya, nepBuyHbIi
Oyi1bOH, MeTaHOTeHHbIE apxeu. [IponykTuBHOE 00IIEHNE U
B3aMMOJIEICTBHE B ITPOLIECCE COBMECTHOM yueOHOM NeATENBHOCTH C yUETOM
MO3ULUNA IPYTUX YYACTHUKOB ACSATEIBHOCTH MIPU OOCYKIEHUHU MTPOOIIEM
aBOTIOITMH Orocdephl U pos yenoBeka B Hel. CaMocTosITeIbHAS
MH(OPMaLIMOHHO-TIO3HABATENbHAS AEATEIbHOCTD C Pa3IMYHBIMU
MCTOYHHUKAMU UH(popMauu o0 3BOIIOIUN OHocdepsbl, €€ KpuThuuecKas
OlIeHKAa U uHTeprpetanus. PopMupoBaHrue COOCTBEHHON MO3UIUH 110
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OTHOUIIEHUIO K OMOJIOrMYeCKON HH(POPMAIIUH, MTOTYy4aeMOM U3 pa3HbIX
MCTOYHUKOB. Pa3BuTHe Mo3HaBaTEILHOTO MHTEPECA K U3yUEHUIO OMOIOTUI
B [IPOIIECCE U3YUEHHUS JOMOJHUTEIBHOTO MaTeprala yueOHuKa

29

[TpoucxoxieHHe )KU3HU HA 3eMJIe

OmnpeneneHrne 0CHOBOIOIATAOITUX TTOHATHI: KpeallmOHU3M, THIIOTE3a
CTAIlMOHAPHOT'O COCTOSIHUSI, TUIIOTE3a CAMOIIPOU3BOJIBHOTO 3aPOKICHUS
YKU3HH, TUTIOTE3a TAHCTIEPMUH, TUTIOTE3a OMOXUMUYECKON IBOJTFOIUH,
abuorenes, runoreza PHK-mupa. [IponyktusHoe obiienue u
B3aHMMO/ICHCTBHUE B MPOIECCE COBMECTHOMN yUeOHOM JNEATEIBHOCTH C YUYETOM
MO3UIIAN JPYTUX YIACTHUKOB ACATEIBHOCTH TIPH OOCYKIEHUN THUIIOTE3
IIPOUCXOKICHHUS )KU3HU HA 3eMJIE.

CamocTosTenbHas HHPOPMAIMOHHO-TIO3HABATEIbHAS JEATEILHOCTD C
Pa3IMYHBIMU UCTOUHUKAMH UH(OPMAIIUK O TTPOUCXOKIESHUN KU3HU Ha
3emie, e€ KpuTHUYeCKas OIleHKa U MHTEPIIPETaIIHs.

dopmupoBaHue COOCTBEHHOM MO3UITUH 110 OTHOIICHHUIO K OMOJIOTHYECKON
nH(popMaIu, moJiydaeMoi U3 pa3HbIX HCTOUYHUKOB. Pa3BuTtne
MO3HABATEIILHOTO MHTEPECa K U3YUCHUIO OMOJIOTHH B MPOIECCE N3YICHUS
JIOTIOJTHUTEIHLHOTO MaTeprala yaeOHKa
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["'onioBast KoHTpoOJIbHAsS paboTa

dopMUpOBaHUE Y YUALIUXCS YMEHUI, HEOOXOJUMBIX ISl OCYILECTBICHHUS
KOHTPOJIbHON (DYHKLMHU; KOHTPOJIb U CAMOKOHTPOJIb U3YUEHHBIX TTOHSITHIA:
CaMOCTOATEINbHAsA pad0Ta — BBIITOJIHEHHE TECTOBBIX U MHBIX 3aIaHUM 110
U3Y4YEHHBIM OCHOBHBIM IOHATHUSAM Kypca
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AHanum3 KOHTPOJIbHON PaboTHI.
OCHOBHBIE 3Tallbl BOJIIOLIU
OpPraHUYECKOT0 MHUpa Ha 3eMJie

OrnpeneneHne OCHOBOIOJIATAIOIIUX MOHSITHI: 20H, 3pa, TIEPUO, I10Xa,
KaTapXxeu, apxel, mpoTepo3oi, paHepo3oii, maneo3oii, Me3030i, KaAHHO30M,
KeMOpHi, OpJIOBUK, CHITYD, I€BOH, apOOH, IIepMb, TpHac, 10pa, Mell,
najeoreH, HeOreH, aHTPOIOTeH, ToJomeH. [IponykTuBHOE 00IIICHHE U
B3aMMOJICHCTBHE B MPOLIECCE COBMECTHOM yueOHOM NeATENBHOCTH C yUETOM
MO3UIIUNA JPYTUX YIACTHUKOB JACATEIBHOCTH MIPH OOCYKIEHUU TTPOOIIEM
BO3HUKHOBEHUS U Pa3BUTHUS )KU3HU Ha 3emiie. CaMOCTOsITEeIbHAS
nH()OPMAITMOHHO-TTO3HABATEIIbHAS JICATEITLHOCTh C PA3IMIHBIMU
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MCTOYHUKAMU UH(OpMAIMU 00 OCHOBHBIX 3Tarax BOJIOIUN
OpraHUYECKOro MUpa Ha 3emMJie, €€ KpUTUIECKask OLIEHKA U UHTEPIIpETALUS.
dopMupoBaHuE COOCTBEHHON MO3UIIMHU 110 OTHOIICHUIO K OMOJIOTMYECKOM
uH(dOopMaIuu, MoydaeMol U3 pa3HbIX HCTOYHUKOB.

Pa3BuTHe mo3HaBaTENLHOTO HHTEPECA K U3YUCHHUIO OMOJIOTUH B MPOIECCE
M3Yy4YCHHUSI IOTIOJHUTEILHOTO0 MaTepraia yueOHruKa

32

DBoaronus 4yenoBeka. Poib
yejioBeka B onocdepe

OnpeneneHne OCHOBOIOIATAOIINX HOHITHI: aHTPONIOT€HE3, YEIOBEK
pasymubiii (Homo sapiens), aBCTpalONUTEKOBbIE, JTHOIU (ApXaHTPOIIHI,
NaJI€0AHTPOIbI, HEOAHTPOIBI), COLIMANIbHBIE (DaKTOPBI AHTPOIOrEHE3A
(TpynoBast 1eaTeIbHOCTh, OOIIECTBEHHBIN 00pa3 )KU3HU, PeUb, MBIILICHUE),
pacsl (eBponieouiHasi, MOHIOJIOUHAs, aMEPUKAHOMIHAs, HETPOUIHAs,
aBCTpaJouHas), pacusM. [IpoyKTUBHOE 00ILIEHNE U B3aUMOJICHCTBUE B
IPOLIECCE COBMECTHOM yueOHOU S TEIbHOCTH C

y4€TOM MO3ULIUN APYTUX YUACTHUKOB JEATEIILHOCTH IIPU 00CYXKACHUU
pacorene3a. CamocTosiTeNibHas HH(OPMallMOHHO-TIO3HABATEIbHAS
JESTENIbHOCTD C Pa3IMYHBIMHU HCTOYHUKAMU WH(pOpMaIuu 00
aHTPOIIOTE€HE3€e, €€ KpUTHYECKAas OLIEHKAa U MHTeprpeTanus. opMupoBaHue
COOCTBEHHOU TMO3UIIUU 110 OTHOIICHUIO K OMOJIOrMYeCcKor HH(pOpMaIIuu,
MTOJIy4a€MOW U3 PA3HBIX UCTOYHHUKOB.

Ncnone3oBanne cpencts MKT B penteHny KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX M OPraHU3alMOHHBIX 3a/1a4, CBSI3aHHBIX C U3YYEHHEM
BOITPOCOB ABOJIIOIIMY YesioBeKa. Pa3BuTre Mo3HaBaTEIbHOTO HHTEpEca K
M3YYEHUIO OMOJIOTMH B MPOLECCE U3YUECHUS TOMOJIHUTEILHOTO MaTepraa
y4yeOHHKa
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HUroroseii ypok

CaMocTosTeNbHBIA KOHTPOJIb U KOPPEKIUS y4eOHOM 1eITeTbHOCTH C
UCITOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB IS JOCTHIKEHHUS
MOCTABJIEHHBIX LEJIEH U pealn3aluy IUIaHOB IEATEIbHOCTH. JJeMoHcTparus
HABBIKOB [M03HABATENIbHOU pediiekcuu. [I0BTOPAIOT OCHOBHBIE OHSITHS
Kypca, OCHOBHBIE 3Tallbl B BOBHUKHOBEHUU U PA3BUTHUHU KU3HH Ha 3eMIle,
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MOKA3bIBAIOT B3aUMOCBSI3b PA3BUTHS OPraHUYECKOTO MUPA U ABOJIIOINH
ouocdepsl. [TopTopsroT 1 06001Iat0T MaTepuani 3a Kypc 11 kiacca




Y4eOHO — MeTOAMYECKOE M MATEPUAJILHO-TeXHUYeCKoe obecreueHmne

1. bubmoTeunsiit HoHA:

e HopmatuBubie pokymeHTsl: [lpumepHas mnporpaMma OCHOBHOTO OOIIETO
oOpazoBanust 1o 6uosioruu, [Inanupyemeie pe3ynbTaTbl OCBOCHUS TPOTrPAMMBI
OCHOBHOI'O 00I1ero 00pa3oBaHusi MO MAaTeMaTHKe, CTaHAApT OCHOBHOIO
oOmero oopazoBanusi, OefepanbHblil TOCYIAPCTBEHHBIA CTaHIAPT OCHOBHOIO
oO1rero oopa3oBaHusl.

e [lpumepnas mnporpamma cpeaHero (moiaHoOro) ooOmero oOpa3oBaHUS Ha

0a30BOM YpOBHE IO OHMOJIOTHH.

Y4eOHUK 110 OMOJIOTHH 1A 8 KJ1acca.

VYyebnble mocoOusi: paboyast TETpajib, TUIAKTUIECKUE MAaTEPHAIIBI.

CnpaBouHbie TOCOOHS (SHITUKIIONIEANH, CIIPABOYHUKH 110 OMOJIOTHN).

Meroanueckue nocoous A YUUTEIIs.

2. IleyatHsie mocoOus:
e Tabmuip! o OMOJIOTHH IS IEMOHCTPAITUH
3. UndopmarimoHHbIE CPEACTBA:

e DJekTpoHHas ©0a3a JaHHBIX IS CO3JaHUSI TEMAaTHYECKUX U HUTOTOBBIX
Pa3HOYPOBHEBBIX TPEHUPOBOYHBIX W IMPOBEPOUYHBIX MaTEpPUATIOB IS
opraHu3anuu PpoHTAITHHON U UHIUBUIYAIBHOU PaOOTHI.

4. Texuuveckue cpeicTBa 00yueHus:

¢ VYyeOHO-TIpaKTUYECKOE U yueOHO-TabopaTopHOE 000pYAOBaHHE.

e Illkad CeKIMOHHBIN I XpaHEHUs JIUTEpaTypbl U JEMOHCTPAIIMOHHOTO
000pyIOBaHUSI.
e (CreHIbI.

5. Y4ebHo-tipakTHYecKoe U yueOHO-1abopaTopHOE 000pYIOBAHHE:

MaranTtHasa 10cKa
Jlyma

MukpocKon CBETOBOM
Muxkpockor 1uppoBoi
CrexisiHHas mpoOupKa
[IpenmeTrHoE cTEKITO
ITokpoBHOE CTEKIIO
Yamka [letpu

[ItatuB st IpoOUpPOK
Monenn

Mynsixu



e ['epbapun
HaGop mMukponpenaparos



