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MO «EctecTBo3HaHUE IEe1arOru4ecKoro CoBeTa IIpuka3s ot Ne
PykoBoautens HIMO IIporokon Ne ot 30.08.2021r Hupexrop MBOY
Attuar AIO 3aM.pyKOBOJUTENS «Hunxuecyatykckas CIL»
O.B. ®opcens
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IO TIPEIMETY
«buonorus»
10-11 xmace
(6a30BBIl YPOBEHB)
cpoku peanuzaryn : 2021-2023 y9.romst

C. Hwxuwmii Cyatyk, 20211,



I IHOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma mo Kkypcy «buonoeus» 6 10-11 knaccax pa3paboTaHa Ha OCHOBE

AOKYMCHTOB U HOPMATHUBHBIX dKTOB:

HopMmatuBHo-npaBoBas 0a3a

3akona «O06 obpazoBanum» Ne273-D3 ot 29 nekabps 2012 r.;

IIpuka3 MunoGpuayku P® ot 17.12.2010 Nel897 (B pem. or 31.12.2015) «O6
YIBEP)KICHUN  (DefiepalIbHOTO  TOCYAapCTBEHHOIO  00pa3oBaTENbHOIO  CTaHAAPTA
OCHOBHOTO 00111er0 00pa3oBaHUs»;

[Ipuka3za Munucrepctsa npocserienus Poccuiickoit denepanuu ot 28.12.2018 r. Ne 345
«O denepanbHOM MepeyHe YYEOHHMKOB, PEKOMEHIYEMBIX K MHCIOJIb30BAHUIO MPU
pealin3aliy UMEIOIIMUX FOCYAAPCTBEHHYIO aKKpEIUTALMI0 00pa30BaTENIbHBIX IPOTrpamMm
HAYaJIbHOTO O0ILIEro, OCHOBHOT'O OOILEro U CPETHEr0 O0IIEero 00pa3oBaHusy;

[Tucemo Munob6puayku Poccum ot 28.10.2015 N 08-1786 «O paboumx mnporpammax
y4€OHBIX IPEMETOBY;

[Ipuxa3za MunuctepcrBa oopazoBanus Poccuiickoit @eneparuu ot 09.03.2004 r. Ne1312
(pen. ot 01.02.2012) «O06 yTtBepxkaeHun denepaibHOro 0a3MCHOrO0 y4eOHOro IUiaHa U
NPUMEPHBIX Y4eOHBIX IUJIAHOB JJs 00pa3oBaTeNIbHBIX YyupexaeHuid Poccuiickoi
denepanuu, peaTM3yOIIIX MPOTPaMMbI 00IIEr0 00pa30BaHUMY;

ITpuka3a MunucrepctBa obpasoBanusi Poccuiickoit ®@enepaunu ot 09.03.2004 r. Nel312
(pen. ot 01.02.2012) «O6 ytBepxxkaeHuU (enepaabHOro 0a3ucHOro y4eOHOro IUlaHa U
NPUMEpPHBIX Y4eOHBIX IUIAHOB JJs 00pa3oBaTeNbHBIX YyupexzaeHuid Poccuiickoit
denepanuu, peau3yoOIMX TporpaMmel 00mero oopasoanusy; [Ipukaz MunucrepcTBa
npocBeulenust Poccuiickoit deneparmuun ot 22 mapta 2021 roma Ne 115 « O6
yTBepkaeHnH [lopsinka opraHu3anuu OCYLIECTBICHUS 00pa30BaTEIbHON JEATEIHLHOCTH
[0 OCHOBHBIM O0I1€00pa30BaTeIbHBIM IIPOrpaMMaM — 00pa30BaTENIbHBIM MpOTrpamMmam
Ha4aJIbHOTO, OCHOBHOTO OOIIIET0 U CPEAHETO 00IIEero 00pa3oBaHUMY;
CanuTtapHo-3nuaeMuogornyeckue npasuiaa W HopmatuBbl CanlluH 2.4.2.2821-10
«CaHUTapHO-3MHIEMHOJIOTHYECKHE TPEOOBAHNUS K YCIOBHUAM U OPraHU3AIMH O0Y4YEHUS B
o0mieoOpa3zoBarenbHbIX Opranuzauusax», Canurapusie npasuia CII 2.4.3648-20 ot 28
ceHTsiopst 2020 Ne 28, Canurtapusie npaBwia u HopMmbl CAuHIIuH 1.2.3685-21 ot 28
suBaps 2021 rona;

OOII cpennero obmero odpazosanust MbOY «Huxnecyatykckas CLLD»

[Tonoxxenue mo pa3zpaboTke U yTBep:KJIeHUI0 pabouux nporpamm MBOY
«Hwmxuecystykckas ClI»

VYueOHbIl 11aH 00pa30BaTEILHON OpraHU3allni;



¢ JlonoxeHue 06 opraHu3auuu AuctaHioHHoro ooyuenus MBOY «Hmxnecystykckas CILI»
VYuebuuk: buonorus 10 xm.: yyeOHuK ans 00meoOpa3oBaTENbHBIX YUPEKICHUN: Oa30BBIH
ypoBeHb / B.B.Ilaceunux, : - M., [IpocBemenue./Tunus xu3am.2019.
VYuebuuk: buonorus 11 xm.: yyeOHuK A 00meoOpa3oBaTENbHBIX YUPESKICHUN: Oa30BbIH
ypoBeHb / B.B.Ilaceunux, : - M., [IpocBemenue. Jluawus sxuzan. 2020
C6opuuka buonorusi. Paboune nporpammel. [IpenmeTrHas auHUS y4eOHUKOB «JIMHUS KU3ZHN.
10—11 kmaccer: yue6. [Tocobue ans obmeoOpa3zoBarenbHbiXx. Opranu3anuii: 6a30BbIi YPOBEHb /
B. B. Ilaceunux, I'. I'. llIBenoB, T. M. EpumoBa. — M. : [Ipocsemenue, 2017
MecTo npeamera B yueOHOM IJIaHe

[Tporpamma pa3paboTana ¢ y9€TOM aKTyalbHBIX 3a/1a4 OOYYCHUS, BOCIIUTAHUS U Pa3BUTHS
oOyuyaromuxcs. [IporpamMmma yuuThIBaeT yciaoBUs, HEOOXOAUMBIE JUIsl PA3BUTUS JIMYHOCTHBIX U
MO3HABATEJIbHBIX KQUeCTB 00YYarOIIUXCS.

B cootBeTcTBHM ¢ y4eOHBIM IIAHOM Kypca OMOJIOTHH Ha CTYNEHH CPEIHEro (TIOJIHOTO)
oOmiero oOpa3oBaHus MPEIIIECTBYET Kypc OMOJOTMU OCHOBHOW ImiKoiibl. Ha m3ydeHume kypca
ouonorun (6aza) B 10-11 kmaccax orBoamtcs 68 4, mo 34 daca Ha y4ueOHBIA roa (mo 1 4 B
HEJIETIIO).

OcBoeHmne mporpamMmbl MO OHONOTHH O0ECIIeYMBAaET OBJIAJCHUE OCHOBAMHU Yy4eOHO-
MCCIIEIOBATEILCKON JCATEIEHOCTH, HAYyYHBIMH METOJIAMH PEUICHUST PAa3TUUHBIX TEOPETHUECKUX
U TpakTHYeCKuX 3ajgad. M3ydeHue Ouonoruu Ha 0a30BOM YpOBHE OPHEHTHUPOBAHO Ha
obecriedeHre o0011e00pa3oBaTebHON U OOIIEKYIBTYPHOH MOATOTOBKH BBIITYCKHUKOB.

Ha 0a3oBoM ypoBHe wusyuenue npeamera «buonorus», B wactu QopmupoBaHus Yy
oOydaroluxcs HAyYHOTO MHUPOBO33PEHUS, OCBOCHMS OOIICHAYYHBIX METOJOB, OCBOEHUS
IPAKTUYECKOT0 TPUMEHEHHUS HAayYHBIX 3HAaHWUH, OCHOBAHO HA MEXIPEJAMETHBIX CBA3SIX C
npeaMeTaMu 00J1acTel €CTeCTBEHHbBIX, MATEMaTHYECKUX U TYMaHUTApHBIX HayK.

Obwas xapakmepucmuxa y4ebHo20 npeomema

B cucreme ectecTBeHHO-Hay4HOro oOpa3oBaHMsI OHOJOTHS Kak Y4eOHbI MpenMer
3aHUMaeT BaXXHOE MeCTO B (OPMHUPOBAHMU: HAYYHOH KapTHUHBI MHpa; (PYHKIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM Ui TMOBCEIHEBHOW >KM3HU; HABBIKOB 3JI0POBOTO U 0O€30MacHOrO
JUIS 4eJIOBEKa U OKpY’Karollel cpelpl 00pa3a HKHU3HU; IKOJIOTHUYECKOTO CO3HAHUS; IEHHOCTHOTO
OTHOIICHHUS K JKMBOH TIPUPOJEC M YEIOBEKY; COOCTBEHHOH TO3HMIMH TIO OTHOIICHUIO K
Ouosorndeckoil MHQOpMaIMK, MOJyyaeMOM U3 pa3HbIX HMCTOYHHMKOB. M3ydeHue Ouosnoruu
co3maer  ycioBus  Juis (OPMHUpOBAaHUS Y o0yyaromuxcs MHTEJUICKTYaJIbHBIX,

rpa’xa1aHCKUX, KOMMYHUKAlIUOHHBIX U I/IH(i)OpMaIlI/IOHHBIX KOMHCTGHHHﬁ.



WNzyyenne kypca  «buomorus» B CcTapuieil  IIKOJe ~— HampaBlIeHHO  Ha
pelIeHne CIeayoHX 3a1a4:

1) ¢dopmupoBanne cUCTEMBbl OWOJIOTMYECKHMX 3HAHWKH KaK KOMIIOHEHTa ECTECTBEHHO-
HAay4YyHOH KapTHHBI MUDAa;

2) pa3BUTHE JUYHOCTH oOyJaronuxcs, ux MHTEIJICKTYaIbHOe u
HPABCTBEHHOE COBEPIICHCTBOBaHUE, (POPMHUpPOBAHUE Yy HHUX TYMAHHCTHUYECKUX OTHOIICHWH W
HKOJIOTHYECKH 1IeTIECO00Pa3HOTO TMTOBEACHUS B OBITY U TPYIOBOM JEATEIEHOCTH;

3) BbIPaOOTKY MOHWMAaHMs OOIIECTBEHHOW MOTPEOHOCTH B PAa3BUTUM OMOJIOTHH, a TaKKe
(dbopMUpOBaHHE OTHOLICHHS K OMOJIOTMM KaK BO3MOXKHOM oOjactu Oynaymield MNpaKkTUYecKOu
JesTeNbHOCTH.

Ieau 6uonoruueckoro oOpa3zoBaHus B cTapiiei mKkojiae GopMyIUPYIOTCS Ha HECKOIbKUX
YPOBHSIX: TJI00ATFHOM, METAIPEIMETHOM, JIMYHOCTHOM U MPEAMETHOM, HA YPOBHE TpeOOBaHUM
K pe3yJIbTaTaM OCBOCHUS COAEP)KaHUS MPEAMETHBIX ITPOrpaMM.

['moGanbHBIe TIEMM OMOJIOTHYECKOTO O00pa30BaHUs SIBIISIOTCS OOIIMMH JIJII OCHOBHOW M
CTaplie MIKOJIBl U OMPEIENAIOTCS COLUAIbHBIMU TPEOOBAaHUSMHU, B TOM UHCJIE U3MEHEHUEM
COLIMATbHOM CHUTyallMH Pa3BUTHS — POCTOM HWH(GOPMAIMOHHBIX NEPErpy30K, HW3MEHEHHUEM
XapakTepa HM CIIOCOOOB OOINEHUS W COIHUAIBHBIX B3aUMOJICHCTBUI (0OBEMBI H CITOCOOBI
MOJTy4YeHUsT HH(OPMAIHH ITOPOKIAIOT PSiI OCOOCHHOCTEH Pa3BUTHS COBPEMEHHBIX ITOJIPOCTKOB).
Haubonee npoayKTUBHBIMU JUISE pelieHus 3aaq pa3BUTHUS MOJIPOCTKA
SIBIIIFOTCS COITMOMOpAbHAS ¥ UHTEJUIEKTyallbHasl B3POCIOCTb.

[Tomumo 3TOrO, rJ100abHBIC 18(S)07¢ bopMyIupyrOTCS c YU4ETOM
paccMOTpeHHsT OMOJIOTHYECKOTO 00pa30BaHMs KaK KOMIIOHEHTa CHCTEMBI 00pa3oBaHUS B
1[EJIOM, TIO9TOMY OHU SIBISIFOTCSL Hanbosiee 00IUMU U COITUAIbHO 3HAYHMBIMHU.

C y4ETOM BBIIIIEHA3BAHHBIX MOJIX0JIOB rI100aTbHBIMU HEJSMU
OMOJIOTUYECKOTO 00pa30BaHMUS SBISIFOTCS:

* CcoUMATU3ANMA OOYYAIOUIMXCS KaK BXOXKICHHE B MHUP KyJIbTYPHl U COIMAIbHBIX
OTHOIICHHUH, OOecreunBaroiee BKIIOUYCHUE yYaIIUXCS B Ty WIH HHYIO TPYIITy
00 OOITHOCTh — HOCHUTENS €€ HOPM, IIEHHOCTEH, OpUeHTAlli, OCBAMBAEMBIX B
nporiecce 3HaKOMCTBA C MUPOM JKUBOH MTPHUPOIBL;

* npuodIIEeHHe K MO03HABATEIBHOM KYJIbType Kak cHCTEME
MMO3HABATENbHBIX (HAyYHBIX) IIEHHOCTEH, HAKOIUICHHBIX O0O0mecTBoM B cdepe
OMOJIOTUYECKOH HAYKH.

e [lomumo »sToro, Ouosornyeckoe oOOpa3oBaHHWE Ha  CTapuied  CTYNEHHU

MMPU3BAHO 00ecIeynTh:



® OpHEHTAIMI0O B CUCTEME ATHUYECKUX HOPM U LIEHHOCTEW OTHOCHTEIHHO METOJIOB,
pe3yIbTaTOB U JOCTIKECHHI COBPEMEHHOM OMOIOrMYeCKOi HAYKH;

® pa3BUTHE TO3HABATEIbHBIX KAYECTB JIMYHOCTH, B TOM YHCJIE IO3HABATEIbHBIX
MHTEPECOB K H3YYEHHIO OOUIMX OHOJOTMYECKMX 3aKOHOMEPHOCTEM M camMoMy
MPOLIECCY HAyYHOTO MO3HAHNUS;

* oBJIajleHHe YIeOHO-TT03HABATEIHHBIMU u LIEHHOCTHO-
CMBICTIOBBIMH ~ KOMIIETEHTHOCTSIMU /i (JOPMHUPOBAHUS TMO3HABATEIHHOU U
HPaBCTBEHHOW KYyJIbTYpbl, HAy4HOIO MHPOBO33PEHHUS, a TAKKE METOJO0JIOTHei
OMOJIOTHYECKOTO JKCIEPHUMEHTa M D3JIEMEHTAPHBIMU METOJaMU OWOJIOTUYECKUX
HCCIICIOBAHUIA;

¢ ¢opMupoBaHHe SKOJOTHUYECKOTO CO3HAHMS, IIEHHOCTHOTO OTHOIICHHS K YXUBOU
MIPUPOJIE U YETIOBEKY.

Mecmo kypca buonozuu 6 yuebHom niame

Jannast paboudas mporpamMma paccyuTaHa Ha TpoBeleHHe | vaca KIACCHBIX 3aHATUM B
HEJISNIO TIPU U3yYCHHUH TpeaMeTa B TeueHne aByx JieT (10 u 11 kmaccesr). Obmiee yucio yaeOHbIX
4acoB 3a 2 roja o0yueHus coctaBiseT 8 4, u3 Hux 34 9 (1 1 B Henmemto) B 10 xnacce, 344 (1 u B
Henenmo) B 11 kiacce.

Kypcy Owonormm Ha CTynmeHH CpeaHero oOIero oOpa3oBaHUs MPEIIIECTBYET KypC
OMOJIOTUH, BKJIFOYAIOIINI 3JIEMEHTApHBIC CBEJCHHS 00 OCHOBHBIX OMOJIOTMUECKHX OOBEKTaX.
Copep:xanue Kypca OMOJOTHM B OCHOBHOHM IIIKOJIE, CIYXXHT OCHOBOW JJIsi M3y4YEHUS OOIIUX
OMOJIOTHMUECKUX 3aKOHOMEPHOCTEH, Teopui, 3aKOHOB, TUIIOTE3 B CTapilei ImIKoie, Tae ocoboe
3HaUYEHHE MPUOOPETAIOT MUPOBO33PEHUECKHUE, TEOPETUUECKUE MTOHSTHS.

Takum o00pa3om, cojaepkaHue Kypca OHOJIOTHMH B CTapiied IIKosie, OoJjiee TOJTHO
packpbiBaeT OOIIMEe OMOJOTHYECKHE 3aKOHOMEPHOCTH, TMPOSBIAIONIMECS Ha Pa3HBIX YpPOBHSIX

opraHuzanu JKMBOI Ipupoasbl.

IL. INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
B pe3yabTare ndydeHusi yueOHoro npeamera «buosiorusi» Ha ypoBHe cpeaHero (MoJIHOIO)
001ero o0pa3oBaHus BBHIYCKHUK HA 0230BOM YPOBHE HAYYMTCSH:
"  packpbIBaTh Ha MpUMEpax poJib OMOJOrHH B (POPMUPOBAHUN COBPEMEHHON HAYUHOM
KapTHUHBI MUPA U B IPAKTUYECKOU EATEIIHOCTH JIIOIEH;
" [IOHMMATbh U OIHKCHIBATh B3aUMOCBSI3b MEXJy €CTECTBEHHBIMU HayKaMH: OMOJIOTHEH,

q)HSHKOﬁ, XHMHeﬁ; YCTaHaBJIMBATh B3aUMOCBA3b IMIPUPOIHBIX HBHCHHﬁ;



MOHUMATh CMBICII, pas3nnyarthb u OIHCHIBATH CHCTEMHYIO CBSI3b
MEXIy OCHOBOMOJATAIONIMMU  OHOJIOTHYECKMMH TOHSATHSIMH: KJIETKAa, OpTraHH3M,
BH/I, DKOCUCTEMA, Orocdepa;

MPOBOJUTH OJKCIIEPUMEHTHI TI0 W3yYEHHIO OWOJOTHYECKUX OOBEKTOB W SIBJICHUH,
OOBSICHATh PE3yJIbTAThl SKCIIEPUMEHTOB, aHAJM3UPOBATh UX, (POPMYITHPOBATH BHIBOJIBI;
UCIIONIb30BAaTh OCHOBHBIE METOJBI HAyYHOTO TMO3HAHHWS B YYEOHBIX OHUOJIOTHYECKUX
WCCJICIOBAHMSIX, MPOBOJUTEH SKCIICPUMEHTHI 110 M3YyYEHUIO OMOJIOTHYECKUX OOBEKTOB U
SIBIICHHI, OOBSCHSITH PE3yJIbTaThl SKCIIEPUMEHTOB, aHAU3UPOBATh UX, (OpPMyIHpOBaATH
BBIBO/IBI;

(GhopMyIIMpPOBaTh TUIIOTE3bI HA OCHOBAHHUH MPEIOKEHHONH OHONIOrnuecKoil nHpopmanuu
W TIpe/ijiaraTh BAPUAHTHI TPOBEPKH THITOTE3;

CpPaBHHBATh OMOJIOTHYECKHE OOBEKTHI MEXITYy COOOW 1O 3aJaHHBIM KPHTEPHSIM, JENIaTh
BBIBOJIbl 1 YMO3AKITIOUCHHUSI HA OCHOBE CPABHCHHS,

00OCHOBBIBaTh E€AMHCTBO JKUBOM M HEXHMBOW MPHUPOMABI, B3aMMOCBA3H OPraHU3MOB U
OKpY’KaroIIel CpeJibl HA OCHOBE OMOJIOTHYECKHUX TCOPHIA,

MIPUBOJIUTH TPHUMEPHI BEIIECTB OCHOBHBIX TPYINT OPraHMYECKUX COCIUHEHUN KICTKU
(6enKoB, KUPOB, YIJIEBOIOB, HYKJICHHOBBIX KHCIIOT);

pacrmo3HaBaTh KIETKU (IIPOKAPUOT U SYKAPHUOT, PACTEHUH M KMBOTHBIX) MO OMUCAHUIO,
HA CXEMAaTUYECKUX U300paKCHUSX; YCTAaHABIMBATH CBSI3b CTPOCHHUS M (DYHKIUH
KOMITOHCHTOB KJICTKH, 00OCHOBBIBATH MHOTOOOPA3Ue KIETOK;

OOBSICHATH MHOTOOOpa3ne OPraHu3MOB, IPUMEHSISI SBOJIFOLIMOHHYIO TEOPHIO;

OOBSICHATH IIPUYMHBI HACIICJICTBEHHBIX 3a00JICBaHHUIA;

BBISBJISITH ~ M3MEHUMBOCTH Y  OpPTaHU3MOB;  CpaBHUBAThb  HACJEICTBEHHYIO U
HEHACIICJICTBCHHYIO H3MCHUNBOCTb;

BBISIBJIATH MopdoornuecKue, (u3HOIOTHYECKHE, MTOBE/ICHYCCKHUE a/TallTaI[uU
OpPTraHU3MOB K cpeJie OOMTaHUsI U JCHCTBUIO YKOJOTHYECKUX (DaKTOPOB;

COCTaBJISTh CXEMBbI IEPEHOCA BEIIECTB U YHEPTHH B IKOCHUCTEME (LIeTIH MTUTAHUSA);
MPUBOANTH  JOKA3aTeIbCTBA HEOOXOJWMOCTH COXpaHEHUs OuopaszHooOpasus ajs
YCTOMYMBOTO PA3BUTHUS U OXPaHbI OKPYIKAIOIIEH CPEJIbI;

OILICHMBATH JIOCTOBEPHOCTh OMOJIOTHMYECKON WH(POPMAIINH, TTOTYUYEHHOW U3 Pa3HBIX
HUCTOYHUKOB,;

MIPEACTABIISITH OMOIOTHYECKY0 HH(GOPMAITHIO B BUAE TEKCTa, TaOJIUIIbI, TpaduKa,
JMarpaMMbl U JIeJIaTh BBIBOJIBI HA OCHOBAHUU TPE/ICTABICHHBIX JIaHHBIX;

OILICHUBAThH POJIb JOCTUKCHHUI TEHETUKH, CEICKIIHH, OMOTEXHOJIOTUH B MIPAKTHUECKON

JCATCIBHOCTHU YCJIOBCKA,



®  OOBSCHATH HETaTHBHOC BIIMSHUC BEIIECCTB (AJIKOTOJS, HHUKOTHHA, HAPKOTHYECKUX
BEIIECTB) Ha 3apPOJIBIIIIEBOC PA3BUTHE YEIIOBEKA.

BoinyckHUK Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHTHCS:
— dasamb  HayyHoe  OOBSCHeHUe  OUONo2UYeCKUM  (pakmam, npoyeccam,  SABLEHUsM,
3AKOHOMEPHOCHIAM, UCHOAb3YS OUoL0cUYecKue meopuu (KIemouHyro, 360JI0YUOHHYIO), YUeHUe O
buocghepe, 3aKkOHbL HACIEOCMBEHHOCU, 3AKOHOMEPHOCTNU USMEHYUBOCUL,
— XApaKmepuzo8ams COBPEeMeHHble HANPABIeHUs 6 pA3BUMUU  OUONO2UlU, ONUCLIBAMb UX
B03MOJICHOE UCNOTIb308AHUE 8 NPAKMUYECKOU OesimelbHOCMUL,
— CpasHUBamv Cnocobwbl OeneHuUs KIemKu (MUumos u metos);
— pewams 3a0auu Ha nocmpoenue Gpaemenma emopou yenu JJHK no npeonooscennomy
¢paemenmy nepsou, uPHK (MPHK) no yuacmxy JIHK;
— pewiams 3a0auyu HA OnpedeieHue KOAUUeCmed XPOMOCOM 6 COMAMUYECKUX U MNOJ0BbIX
KIemKax, a makdce 6 KIemKax neped Hauaiom Oellenus (Meuo3a uiu Mumosa) u no e2o
OKOHYAaHUU (0151 MHO2OKIIEMOYHBIX OP2AHUZMOS);
— pewams 2eHemudeckue 3a0auu HA MOHOUOPUOHOe CKpewjueanue, COCMAasisamy CXeMbl
MOHOCUOPUOHO20 — CKpeWuBanus, NPUMEHss. 3AKOHblL — HACIeOCMBEHHOCMU U UCHOIb3YS
OUONOCUYECKYIO MEPMUHOLOSUIO U CUMBOIUKY
— YCMAaHAasIU8ams mun HACIe008aHUS U XAPaKmep NPOSGIeHUst NPUSHAKA NO 3A0AHHOU cXeme
POOOCIOBHOU, NPUMEHSISL 3aKOHbI HACIe0CMEEHHOCMUL,
— OYyeHuBamv  pe3yIbmamsl  63AUMOOCUCMBUS  4elo8eKd U OKpyJcarweu  cpeobl,
NPOSHO3UPOBAMb  BO3MOJICHbIE NOCIEOCMEUsT OesMeNbHOCIU Yelo8eKa Ol CYUeCmeo8anus

OmMOeNbHbIX OUOI02UUECKUX 00BEKMO8 U YeblX NPUPOOHBIX CO0OUecma.

JlesTenbHOCTh 00pa30BaTENILHOTO YUPEXKIACHHUs 001mero oopa3oBanusi B 0Oy4eHUH OMOJIOTHH B
cpeaHed (MOJIHOW) IIKOJIE JIOJDKHA OBITh HampaBieHa HAa JOCTH)KEHHE OOYYarOIIMMUCS
CIIEYIOIIUX JUYHOCTHBIX Pe3yJIbTATOB:

1) peanmuzanuu 5STUYECKUX YCTAHOBOK IIO OTHOLIEHUIO K OHOJIOTMYECKMM OTKPBITHUAM,
WCCIICIOBAHMSIM U UX PE3yJIbTaTaM;

2) npu3HAHKS BBICOKOM IIEHHOCTH KM3HH BO BCEX €€ MPOSIBJICHUSX, 3JI0POBbSI CBOETO U JIPYTHX
TOJIEH, peain3aluy YCTAaHOBOK 3[JOPOBOTO 00pasa KU3HHU;

3) chopMHUPOBAHHOCTH TO3HABATENILHBIX MOTHBOB, HAIPABJIEHHBIX Ha TOJYYEHHE HOBOTO
3HaHUSA B 00JIacTHU OWOJIOTMM B CBsI3W ¢ Oyaymiedl mpodeccHOHambHON AeSTENHHOCTHIO HITH
OBITOBBIMH  MpOOJIEeMaMH, CBSI3aHHBIMH C  COXPAaHEHHEM COOCTBEHHOTO 3/I0pOBbSI U

9KOJIOTHYECKOM 0€30IaCHOCTH.



MeTtanpeaMeTHbIMH Pe3yJbTATAMH OCBOCHHS BBITYCKHUKAMHU CTaplieil MIKOIBI 0a30BOTO
Kypca OMOJIOTUH SIBIISIOTCS:

1) oBnaseHHE COCTaBISIOUIMMH HCCIIEIOBAaTENbCKOM M IMPOEKTHON JEeATENIbHOCTH, BKIIIOYas
yMEHHSI BHUAETH NpoOJieMy, CTaBUTh BOIPOCHI, BBIABUIATh THIIOTE3bl, JaBaTh OMpPEIEICHUS
MOHSTUSAM, KIACCU(PUIIMPOBATh, HAOMIOAATH, MPOBOAUTH AIKCIEPUMEHTHI, JENaTh BBIBOIBI U
3aKIIIOYEHUs, CTPYKTYpUPOBATh MaTepuall, OObsICHATH, I0Ka3bIBaTh, 3aIIUIIATH CBOU HJIEH;

2) ymeHus paboTaTh C pa3HBIMH HMCTOYHHKAMH OHOJIOTUYECKOH WH(GOpMAIMU: HAXOIUTh
OnoJornuecKyr0 HWHGOPMAIMI0O B PA3TMYHBIX HCTOYHHMKAX (TEKCTe YydeOHWKA, HAy4YHO-
MOMYJISIPHOM NTUTEpaType, OMOJOTMYECKUX CIIOBapsiX W CIPABOYHMKAX), AHATU3UPOBATH U
OLIEHMBATh WH(POPMALIKIO, TIPe0oOPa30BhIBATh HHPOPMALIUIO U3 OJHON (OPMBI B IPYTYIO;

3) ciocoOHOCTh BBIOMpAThH 1I€JeBbIE M CMBICTIOBbIE YCTAHOBKH B CBOMX JIUCTBUSAX U MOCTYMKaX
10 OTHOLIEHMIO K KUBOW MTPUPOJIE, CBOEMY 3[J0POBBIO U 3J0POBBIO OKPYKAIOIINX;

4) yMeHHMs aJleKBaTHO MCHOJIb30BaTh PEUEBBIE CPEICTBA JJISl IUCKYCCUM U apryMEHTallHM CBOEH
MO3UINH, CPAaBHUBATh Pa3HbIE TOUKU 3PEHUS], apTyMEHTHPOBATh CBOIO TOUKY 3pEHUS, OTCTaUBAaTh
CBOIO TO3HIIHIO.

IIpeaMeTHbIMU pe3yJbTaTaAMH OCBOCHHUS  BBIIYCKHMKAMHM  CTapuied  HIKOJbI Kypca
Ouosioruu 6a30BOr0 YPOBHS SIBJISIOTCS:

B no3nasamenvnoit (unmennekmyanvnoit) cghepe:

1) xapakTepucTHKa COAEp)KaHUsI OMOJIOTMUECKUX TEOpPHM (KJIEeTOuHasi, SBOJIIOLIMOHHAS TEOpHUs
HapBuna); yuenuss BepHaackoro o Ouocdepe; 3akoHOB MeHpaens, 3aKOHOMEPHOCTEH
M3MEHYMBOCTH; BKJIAJ1a BBIIAIOIIUXCS YUEHBIX B pa3BUTHE OMOJIOIMYECKON HayKH;

2) BbIJIENICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTUYECKUX OOBEKTOB (KJIETOK: PACTHUTEIbHBIX U
KUBOTHBIX, TOSAJEPHBIX U SACPHBIX, MOJOBBIX U COMAaTHIECKUX; OPTaHU3MOB: OJHOKJIETOUYHBIX U
MHOTOKJICTOYHBIX; BHJIOB, SKOCUCTEM, Onocdepsl) U MpoIeccoB (0OMEH BEIIEeCTB, pa3MHOKEHHUE,
JieieHne KIIeTKU, OIUIOJOTBOpPEHHE, AEMCTBHE HMCKYCCTBEHHOTO W €CTECTBEHHOTO OTOOpPOB,
¢dbopMHpOBaHHE TMPHUCIOCOOJEHHOCTH, O0Opa3oBaHHWE BHIOB, KPYTOBOPOT BEIIECTB H
IIPEBPALLICHUS

SHEPTUH B IKOCHCTEMaxX U Ouocdepe;

3) oObsicHeHue ponu Ouonoru B (GOPMUPOBAHUU HAYYHOTO MHPOBO33PEHHS; BKJIaja
OMOJIOTUYECKUX TeOpU B (OPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHO- HAyYHOU KapTHHBI MUPA;
OTPHULIATEIILHOTO BIMSHUSA AaJKOTOJIS, HUKOTHMHA, HAPKOTHMYECKUX BELIECTB Ha pa3BUTHE
YeloBeKa; BIMSHHUS MYyTareéHOB Ha OpraHu3M 4YelOBeKa, OSKOJOTMYecKHX (akTOpoB Ha
OpraHM3Mbl;  TNPUYHUH D3BOJIOIUH,  HM3MEHSEMOCTH  BHJIOB,  HApyIIEHUH  Pa3BUTHUSL

OpPraHU3MOB, HACJIEICTBEHHBIX 3a00JICBaHUI, MyTaIlHii, yCTOHNYMBOCTU U CMEHBI 3KOCHUCTEM;



4) mpuBeaeHNE T0Ka3aTeIbCTB (apryMeHTaIus) €AMHCTBA JKUBON U HEXHUBOM MPUPOBI, POJCTBA
KHMBBIX OPraHU3MOB; B3aUMOCBSI3€H OPraHM3MOB M OKpYXKarolled cpeasl; HeoOXOAMMOCTH
COXPaHEHHUs1 MHOT000pa3usl BU/I0OB;

5) yMeHue MoJIb30BaThCs OMOJOTUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

6) pelieHHEe DSJIEMEHTApHBIX OWOIIOTUYECKUX 3a/lady; COCTABJIIEHHWE DSIEMEHTAPHBIX CXEM
CKPEUIMBAHUS U CXEM MEPEHOCA BEIIECTB M SHEPTHU B HKOCUCTEMaX (LIENH MUTaHUsA);

7) onucanue ocoOeit BUIOB 1O MOP(HOIOTHIECKOMY KPUTEPHUIO;

8) BBIABICHHE M3MEHUMBOCTH, MPHUCIIOCOOICHUN OPTaHU3MOB K cpelie OOMTaHHs, UCTOYHUKOB
MYyTareHOB B OKpY»Karolled cpele (KOCBEHHO), aHTPOIOIE€HHBIX H3MEHEHHH B 3KOCHUCTEMax
CBOEH MECTHOCTH; U3MEHEHUH B HKOCHCTEMaxX Ha OMOJOTHYECKUX MOJIETISX;

9) cpaBHEHHE OHOJIIOTUYECKUX OOBEKTOB (XMMUYECKHUI COCTAB TEN JKUBOH M HEKUBOW MPHUPOJIBL,
3apOoJIbIII YeJlOBeKa M JIPYTUX MIIEKOMMTAIOLIUX, MPUPOIHbIE 3KOCUCTEMBI U arpodKOCHUCTEMbI
CBOEH MECTHOCTH), TIPOIIECCOB (€CTECTBEHHBIM U UCKYCCTBEHHBI OTOOPHI, MOJIOBOE U Oecrosoe
pa3sMHOXKEHUs1) U (HOPMYITUPOBKA BHIBOIOB HA OCHOBE CPaBHEHUSI.

B yennocmmuo-opuenmayuonnoi cghepe:

1) aHanu3 M OLIEHKAa pPa3IMYHBIX TUIOTE3 CYIIHOCTU >KM3HH, MPOUCXOXKJICHUE YeloBeKa U
BO3HHKHOBEHHE JKWU3HM, TJIOOAIBHBIX OJKOJIOTUYECKUX MpoOieM H TyTed HX pelIeHus,
MOCTIEICTBHI COOCTBEHHOM IEeATENFHOCTH B OKPY KAIOIIEH cpene; Ouonornueckoil nHdopMarum,
MOJTy4aeMO U3 pa3HbIX HCTOYHHUKOB;

2) OIIEHKa DJTHYECKHUX AaCTEeKTOB HEKOTOPHIX WCCIECNIOBAaHUNM B 00JacTH OMOTEXHOJOTUH
(KIIOHUpPOBaHUE, CKYCCTBEHHOE OIIOJJOTBOPEHHE, HAIIPABIEHHOE U3MEHEHHUE TeHOMA).

B cgpepe mpyooeoii Oeamenvnocmu: OBIa€HHE YMEHUSIMU M HaBbIKAMU MOCTAHOBKH
OMOJIOTUYECKUX IKCIIEPUMEHTOB U OOBSCHEHUS UX PE3YIIbTATOB.

B cepepe ¢puszuueckoit desamenvnocmu: 000CHOBaHHWE U COOMOIEHHE Mep MNPOPUIAKTUKHI
BHUPYCHBIX 3a00JIeBaHUM, BPEIHBIX MPUBBIYEK (KypeHHUE, YIIOTpeOIIeHnEe alKoToisl, HApKOMaHus);

MPaBWJI MOBEJAEHUS B OKPYKAIOLIEH Cpeae.

I11. COJAEP/)KAHUME YYEBHOI'O IIPE/IMETA

Yyeono-reMaTuueckuii mian 10 kiaacce

Tembl (pa3aeJibl) Koa-Bo IIp.pab6./
yacoB Jla0.pa6/
Koutp.pab
1. Beenenue 5 0/2/1
2. MonexyJsipHbI YPOBEHb 12 0/2/2
3. Kierounslii ypoBeHb 17 1/5/2
Hroro: 34 1/9/5

Yyeono-remaruueckuii mian 11 kaacce



Tembl (pa3neJibl) KoJu-Bo yacoB I1p.pad./
Jla6.pab/
KoHTp.pab
1.Opranu3MeHHBIH YPOBEHB 9 4/0/
1
2.ITomynAmoHHO-BUIOBOI YPOBEHb 8 0/3/
1
3.9KOCUCTEMHBIN YPOBEHb 8 0/1/
1
4. buocdepHblii ypoBEeHb 9 0/4/
2
Hroro: 34 4/8
/5

Conep:xanue yueOHoro npeamera 10 kiacc

Pazoen 1. Buonozusa Kak KoMniexc HAyK 0 Hcueoul npupooe.

Beeoenue 5u.

buonorus B cucreme Hayk. CoBpeMeHHbIe HanpaBjieHus B Ouonoruu. CBs3b OMOJIOTHH C
IpYTUMH HayKaMH. BblnoigHeHue 3akoHOB (M3MKM M XUMHMHM B JKuUBOW mpupone. CuHres
€CTECTBEHHOHAYYHOTO M COLIMOIYMAHUTapHOTO 3HAaHUS Ha COBPEMEHHOM OJTale pa3BUTUSA
nuBrM3anun. [Ipaktudeckoe 3HaYeHHE OMONOTUYECKUX 3HAHWN. BHOMOTHYecKre CHUCTEMBI KaK
npeaMeT u3ydeHus Ouosiornd. OCHOBHBIE NMPHUHLMIIBI OpPraHU3allMd M (QYHKIMOHUPOBAHUS
Ouosornueckux cucreM. bronorndyeckue cucreMsl pa3HbIX YpOBHEHM opraHuzanuu. I'unoressl u
TEOPHH, UX POJIb B (POPMUPOBAHHH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpa. MeTo bl
HAYYHOTO [IO3HAHUS OPraHWYECKOro MHUpa. OKCIEpUMEHTAJbHbIE METOJbl B OHOJOTHH,
cratucTuyeckas 0opaboTka TaHHBIX.

CoBpemeHHble HampaBieHHs B Ouosioruu. CBsi3p OHMOJIOTMM € JPYTUMH HayKaMH.
BrinonHenue 3akoHOB (pM3MKM W XUMHUM B KMBOH npupojie. CHHTE3 eCTeCTBEHHOHAY4YHOTO U
COLIMOTYMaHUTAPHOTO 3HAHUS HA COBPEMEHHOM 3Talle pa3BUTHA LUBWIM3aUMU. [IpakTnueckoe
3HAa4YeHHE OMOJIOTMYECKUX 3HaHUI. BHOJOrmuecKkie cucTeMbl Kak MpeaMeT H3ydeHus: OMOIOTHH.
OCHOBHBIE TPUHIMIBI OpraHU3alMd M (QYHKUUOHHUPOBAHUS OHOJIOTUYECKUX  CHUCTEM.
buonornueckne cucTteMbl pasHbIX YPOBHEM oOpraHmsauuu. ['MIoTe3sl M TEOpUM, MX pOJIb B
(OpMHpPOBAaHUN COBPEMEHHOH €CTeCTBEHHOHAYYHOM KapTUHBI MHpa. MeToasl Hay4yHOTo
MO3HAHUS OPraHUYECKOro MHpa. DKCIEPUMEHTAJIbHBIE METOAbl B OHOJIOTMH, CTaTHCTHYECKas
00paboTKa TaHHBIX.

Llemoncmpayus

[loptperbl yueHbix. Cxembl: «CBsi3p OMONOTHMU C APYTMMHU Haykamm», «Cucrema
OMOJIOTHYECKUX HayK», «buonornueckue cucteMbl», «YPOBHH OpraHU3AlMK KUBOW MPUPOIBI»,
«CBoiicTBa JKUBON MaTepumn», «MeTobl MO3HAHUS KUBOU IPUPOABI.

Jlabopamophvie pabomol

l. TexHMKa MUKPOCKOITUPOBAHUS

Pa3zoen 2. CmpykmypHoie u QYyHKyuOHaI1bHBIE OCHOBDL HCUZHUL.






Monekynapuotii yposenwl2u.

MouieKyJisipHbIE OCHOBBI XU3HH. MaKpO3JeMEHThl 1 MUKpPO3JIEeMEeHThl. Heoprannueckue
BemlecTBa. Boja, ee ponb B kuBoil mpupoze. ['mapodunsHocTs M ruznpopoOHocTh. Poib
MUHEPAIBHBIX coyied B KieTke. OpraHuyeckue BEIIECTBA, IOHATHE O PETYJISpPHBIX U
HeperyJsipHblX Ouononumepax. Jlununael, ux crpoenne. @DYHKUMHU JUNHIOB. YTJIEBOJBI.
Momnocaxapuzpl, onurocaxapuibsl U nonucaxapuasl. OyHkuuu yrieBogoB. benku. CocraB u
cTpykTypa 6enkoB. @yHKuuU OenkoB. DepMeHThl — OHOJIOrMYECKHE KaTaau3aTopbl. MexaHu3m
neiictusi pepmenrtoB. Hyknennossie kucnotel. JIHK: crpoenue, cBoiicTBa, MeCTOINOIOXKEHHE,
¢ynxmun. PHK: crpoenue, Buabl, ¢yHkuuu. AT®D: crpoenue, QyHkuuu. BuramuHbl.
Hanorexnonoruu B 6uonoruu. Pemenue 3aad no MoJeKyJIsipHOM OHOJIOTHH.

Jlabopamophwvie pabomol

1.O06Hapyx)eHue OEIKOB C MOMOIIBIO0 KAaUeCTBEHHBIX PEAKITUH.

2.U3ydenue (hepMEHTATUBHOTO PACHICIUICHHUS MEPOKCHAA BOJIOPOJA B PACTHUTEIBHBIX H
KUBOTHBIX KJIETKaxX

Knemounwtii yposens 17u.

KneTtka — cTpykTypHas u ¢pyHKIMOHANIbHAS €AMHULIA OpraHn3Ma. Pa3BuTue LUTOIOTHH.
CoBpeMeHHbIE METO/Ibl M3y4YeHUs KiIeTKU. KieTouHasi Teopusi B CBET€ COBPEMEHHBIX JAHHBIX O
cTpoeHuH U QyHKIMIX KiIeTKU. Teopus cumOuoreneza. OCHOBHbIE YaCTH M OPTaHOMIbI KIIETKH.
MemOpanHble 1 HemMeMOpaHHble opraHoubl. CTpoeHne W QYHKIUK OMOJIOTHYECKHX MEeMOpaH.
[uromnasma. Ilurockener Opranownabl nBwkeHus. fAmnpo. CtpoeHne u GyHKIUA XPOMOCOM
PuGocombl. OnpormazmaTtuueckas ceTh. Bakyomu. Kowmmieke [Tombmxu.  JIM30COMBL
Muroxounpuu. Ilnactuapl. Bximiodenus. OCHOBHBIE OTIMYHUTEIbHBIE OCOOCHHOCTH KIIETOK
pokapuoT. OTINYUTENbHbIE OCOOEHHOCTH KJIETOK 3yKapHoT. Bupycbl — HekieTtouHast ¢popma
xu3Hu. CrnocoObl Tmepenayd BUPYCHBIX HMHPEKIUH U Mepbl MNPOQUIAKTUKH BHUPYCHBIX
3aboneBaHuil. PerpoBupycsl m mepsl 60ppObl co CIIM[om. Ilpuonsl. Bupyconorus, ee
npakTuyeckoe 3HaueHue. Kierounslii metabonm3m. (DepMEHTATHBHBIM XapakTep peakIuii
oOMeHa BEIIeCTB. DTalbl HEPreTHIeckoro ooMeHa. A’poOHOe W aHa’poOHOe JabIxaHue. Poib
KJIETOYHBIX OPTaHOHWIOB B IpOIECCax IHEPreTHIECKOro oOMeHa. ABTOTPO(dBI M TeTepoTPOdHI.
®dorocunres. Pazbl porocuHTe3a. XemocuHTe3. HacnencreseHHast HHPOpMAaIHs U €€ pealn3aius
B KJIeTKe. ['eHeTHuecKkuil KoJ, ero cBocTBa. DBONIONUS MpeAcTaBieHu 0 TeHe. COBpeMEHHbIE
IIpeJICTaBJICHUsI O TeHe U reHoMme. buocunTes Oenka, peakuu MaTpU4YHOIO cUHTE3a. Perynsanus
paboThl TE€HOB W MpOLECCOB OOMEHa BellecTB B KieTke. ['eHHas WH)KeHepus, TeHOMHMKa,
nporeomuka. Hapymienne OMOXMMHUYECKUX TMPOLIECCOB B KIETKE MOJ BIMSHHEM MYTareHOB U
HApKOTE€HHBIX BemecTB. Kierounsld muki: mHTepdaza u aeneHue. MuUTo3, 3HaYCHHE MUTO3a,

¢da3pr MmuTo3a. ComaTHUecKWe W TIOJIOBBIE KIIETKH. Melio3, 3HaueHHe Meio3a, ¢a3bl Meio3a.



Meii03 B KU3HEHHOM IUKJIE OpraHu3MoB. DOpMUpOBaHHE TMOJOBBIX KIETOK Y IIBETKOBBIX
pacTeHUH U MMO3BOHOYHBIX KUBOTHBIX. PEryisiiyst qeseHus KIEeTOK, HapyIEHUs PeryssiiM Kak
npuuuHa 3a0oaeBaHuil. CTBOJIOBBIE KIIETKH.

Jlemoncmpayuu

Cxempbl, Tabnuibl, GparMeHTsl BUACOPUIBMOB M KOMIBIOTEPHBIX Mporpamm: «CTpoeHue
Monekybl Oenka», «Ctpoenue monekynsl JJHK», «Crpoenmne monexynast PHK», «Ctpoenune
KIeTKn», «CTpoeHHE KIIETOK MPOKApUOT U 3yKapuoT», «CTpoeHue BHpYyca», «XpOMOCOMBI»,
«XapakrepucTuka reHay, «YnBoenue mojiekyiasl JJHK», «®otocunaTe3», «OOMEH BeUIECTB H
MIpEeBpaIIeHHs SHEPTUHU B KIIETKeY, «JleneHue kietku (MUTo3, Melo3)», «I1oJoBbie KIeTK».

Jlabopamophwvie pabomol

3. TexHHKa MUKPOCKOTMPOBAHUS

4. W3yyeHuwe KIETOK pacTeHMH W JKMBOTHBIX TIOJ] MHKPOCKOIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux OrnucaHue.

5. 3ydeHune mia3smMonan3a U JAemia3Moiin3a B KIETKax KOJKULbI JTyKa.

6. I[IpuroToBneHue, paccMaTpuBaHUE M ONMCAHHE MUKPOIPENAapaToB KJIETOK pacTeHH.

7. CpaBHEHHUE CTPOCHUS KJIETOK PACTEHUM, ’KUBOTHBIX, TPUOOB M OAKTEPHIA.

8. HaOmiomenue MHTO3a B KJIETKaX KOHYHMKA KOpEHIKa JyKa Ha TOTOBBIX
MHUKpoIIpenaparax.

9. 3y4yenue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKponpenapaTax. [Ipaktiuueckas paborta

1.Pemienue a1eMeHTapHBIX 3a/1a4 [0 MOJIEKYJISIPHOM OHOJI0THH

Conep:xanue yueOHoro npeamera 11 kiaace

Pazoen 1. Opzanusm

Opzanusmennslii ypoeens 9u

OcoOeHHOCTH OJHOKJIETOYHBIX, KOJIOHHMAJIBbHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB.
B3aumocBsi3p TKaHe#l, OpraHoB, CHUCTEM OpPraHoB KaK OCHOBa IIEJIOCTHOCTH OpraHu3Ma.
OcHOBHBIE TIPOLIECCHI, MPOUCXOMSIIME B OpraHU3Me: NMHUTaHWE M MUIIeBapeHHe, IBUKECHUE,
TPaHCIOPT BELIECTB, BBIACIEHHUE, Pa3ApaXUMOCTh, PEryssnus y opraHuzMoB. llognep:kanue
roMeocrasa, NpUHOUN oOpaTHON cBs3u. Pa3smHOXkeHue opraHusmoB. becrosnoe u mosioBoe
pa3MHOkeHue. J[BOoHHOE OIUIOAOTBOPEHHE y IBETKOBBIX pacTeHHi. Buubl orionorBopeHus y
KHUBOTHBIX. CrocoObl pa3sMHOXKEHHsSI y pacTeHUd M KUBOTHBIX. [lapreHoreHe3. OHTOTeHe3.
OmOpuonansHoe pa3BuTHe. [locTomOpuoHanmbHOe pasButue. IIpsmMoe M HempsiMoe pa3BUTHE.
JXKu3HeHHble IUKIIBI pPa3HbIX TPYNI OPraHU3MOB. Perymisnus HMHAUBUAYAIbHOTO Ppa3BUTHSL.

[IpynunHBI HapyIIEHUH pa3BUTUS OPTaHU3MOB.



Hcropusi BO3BHMKHOBEHHS W Pa3BUTUS TE€HETUKH, METOJAbl T€HETUKH. [ eHernueckue
TEPMUHOJIOTHS M CHUMBOJIMKA. ['eHoTun W ¢eHoTHn. BepoATHOCTHBIN XapakTep 3aKOHOB
TFEeHETUKU. 3aKOHbl HacleACTBEHHOCTH. [. MeHnens u  ycinoBUsT UX  BBINOJIHEHHUS.
[{uTomornyeckre OCHOBBI 3aKOHOMEPHOCTEH HACIEIOBAHMS. AHAIM3UPYIOIIEE CKPEIIMBAHUE.
XpoMocoMHast Teopusi HaclieACcTBEeHHOCTH. CLemIeHHOe HacleJOBaHUE, KPOCCHUHIOBED.
Onpenenenne nona. CLelIEeHHOE C IOJIOM Hacjle[oBaHME. B3auMopaelcTBHE alIeNbHBIX U
HEaJJIeNIbHBIX TE€HOB. [ eHeTHMYecKkue OCHOBbl HWHAMBHUAYAJIbHOTO pa3BUTHs. ['eHeTmueckoe
KapTUPOBAHUE.

['enernka 4enoBeka, METOJbl U3yUEHUs T'€HETUKH 4YeJoBeKa. PenpoayKTUBHOE 310pOBbE
yenoBeka. HacnencTBeHHble 3a00/1eBaHMS YeNIOBEKa, UX MPEayINpexkaeHue. 3HaueHHE TeHEeTHKI
TS METUIHBI, STHYECKUE aCTIEKTHI B 00JIACTH MEAMIIMHCKONW T€HETHKH.

I'enotun u cpena. HenacnencrBeHHass u3MeHUYMBOCTh. HopMa peakuuu mpu3Haka.
Bapuaunonneiii psin v BapuanuMoHHas KpuBas. HacnenctBeHHass W3MEHUMBOCTh. Buabl
HaCJleICTBEHHON n3MeHYnBOCTH. KoMOMHATHBHAS M3MEHYMBOCTD, €€ UCTOYHUKH. MyTanum,
BUIBl MyTanuil. MyrTareHbl, HuX BIMSHME Ha OpraHu3Mbl. MyTanuu KaknpuuuHa
OHKOJIOTHYECKHX 3a00sieBaHui. BHesiepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTh. DU €HETHKA.
Homectukauuss u cenekuus. LleHTpbl ogoMallHMBaHUS JKUBOTHBIX UM LIEHTPBI
IIPOUCXOXKIECHUS KYJIbTYPHBIX paCTeHUM. MeTOIbl CENEKIUH, UX TEHETUYECKHE OCHOBBI.
HckyccTBeHHBIH 0TOOp, €ro BHIBI. YCKOpPEHHE W TMOBBIIIEHHE TOYHOCTH OTOOpa C MOMOIIBIO
COBPEMEHHBIX METO/IOB M€HETHKU U OHOoTexHoJoruu. ['eTepo3uc u ero Mcrosib30BaHUE B
ceneknuu.  PacumimpeHne  TeHETUYECKOro  pa3sHooOpasus — CEJeKIMOHHOTO  MaTepuana:
NOJUIIONANS, OTAAJCHHAs THOpUIU3aIMs, OSKCIEPHUMEHTAIbHBIA MyTareHes, KJIETOYHas
MH)XEHEpUs, XpOMOCOMHasl MHKEHepusl, TeHHasi HHXeHepus. buo6e3onacHOCTb.

Jlemoncmpayuu

Cxewmpbl, TaOauIBI, PparMeHThl BUACOGUIBMOB U KOMIBIOTEPHBIX MporpamM: «CrnocoObl
6ecrosioro pa3MHOKeHHs», «OMI0J0TBOPEHHE Yy PACTEHUN M KMBOTHBIX», «MHIMBHIyaIbHOE
pa3zButue opranusma», «MoHoOruOpuIHOE CKpeuBaHue», «JUrudpuaHoe CKpelrBaHuey,
«Ilepexkpect xpomocom», «HenomHoe pomuHupoBaHue», «CIEIIEHHOE HACIEA0BAaHUEY,
«HacnenoBanue, cremneHHoe ¢ moinom», «HacrmeactBeHHble 00Je3HU 4YenoBeKay, «BrusHue
AJIKOT'OJIN3Ma, HapKOMaHUH, KypeHHUs Ha HaCJIEICTBEHHOCTDY, «MyTanumy,
«MoaudukanonHas U3MEHUUBOCTHY»,  «lleHTppl ~ MHOrooOpazus U  NPOUCXOKACHUS
KYJbTYPHBIX PacTECHUI»,

«MckyccTBeHHbIil  0TOOPY, «I mOpuamzanusy, «lMccnenoBanus B 00JIaCTH OMOTEXHOJIOTHIY;
JIEMOHCTpPALIUM KUBBIX PACTEHUH, repOapHbIX 3K3EMIUIIPOB, MYyJIshKel, Tabmuu, dotorpadui,
WTIOCTPUPYIOMINX PE3yJIbTaThl CEIEKIIMOHHOW pabOThI; MOPTPETOB U3BECTHBIX CEIEKIIHOHEPOB.

Ipaxmuueckue pabomol



1. CocraBiieHHE 37IEMEHTAPHBIX CXEM CKPEIIMBAHUS.

2. PenieHue reHeTUYECKHUX 3a]1a4.

3. CocTaBiieHue U aHAJIU3 POJOCIOBHBIX UEIOBEKA.

4. H3yuyeHue W3MEHYMBOCTH, NMOCTPOEHUE BAPUALIMOHHOTO pA/la U BapUalMOHHOM
KPHUBOM.

Pa3zoen 2. Teopusa reontoyuu.

IHony/JIAUMOHHO — BUIOBOH YPOBEHb 84

Pazsutne somonnonsusix uaeil. Hayuneie B3rmsael K. Jlunnes u XK. b. Jlamapka.
OpomonnonHas Teopus Y. JlapBunHa. CBuIETENbCTBA 3BOJIIOIUU KUBOW MPUPOJBIL:
MAJTCOHTOJOTUYECKHE,  MOJICKYJISIPHO-TEHETHYECKHE, AMOpPHOIIOTUYECKUE, CPaBHUTEIBHO-
aHaTOMU4YecKue, Ouoreorpaduueckue.

PasButne mnpencraBmenuii o Buue. Bua, ero kpurepuu. Ilomymsmus kak Qopma
CYILIECTBOBAHMS BHJA M KakK »3JIEMEHTapHas eauHuua sBomouuu. CHHTEeTHYecKas Teopus
3BOTIOLMU. MUKpPOIBOIIOIUS U MAKPOAIBOJIOIMS. J[BHKYIIME CHUIIBI SBOJIOLMHU, UX BIHMSHUE Ha
reHodonx momyisiuu. Jpeid reHoB M ciaydaiiHble HEHANpaBlICHHbIC M3MEHEHHsI TeHO(POH[A
nonysaanuu. YpaBHeHue Xapau—BaitHOepra. MoneKyJISIpHO-TEHETHUECKHE  MEXaHH3MBbI
sBonod. DOpMBI €CTECTBEHHOTO OTOOpa: IBMXKYINAs, CTAOUIM3UpPYIOLIasi, TU3PYNTHUBHASI.
DKosiornveckoe u reorpaduueckoe Bugoodpasosanue. Hanpasnenus u myTH 3Bostouuu. Gopmsl
ABOJIIOIMU: JUBEPreHINs], KOHBEPTeHIMs, Napauiean3M. Mexanu3mel agantanuii. Kossomronus.
Pons »BomronmonHOW Teopuu B (OPMHPOBAHUM €CTECTBEHHOHAYYHOW KAapTHHBI MUpa.
MHuoroo6pa3ue OpraHu3MOB M MPHUCIIOCOOJICHHOCTh OPTaHM3MOB K cpele OOUTaHHs Kak
pe3ynbrat 3Boirorun. [IpuHIunel kiaccupukanuu, cucreMatuka. OCHOBHBIE CUCTEMATHYECKUE
TpyIIibl opranudeckoro mupa. CoBpeMeHHbIE MOIX0bI K KIacCU(UKAIIUU OPTaHU3MOB.

Jlemoncmpayuu
KUBBIE PpACTCHHUS] M JKUBOTHBIC, TepOapHbIE OSK3EMIULSIPhI, KOJUIEKIMH, ITOKa3bIBAIOIINE
WHANBUAYAIBHYIO W3MEHYMBOCTH M Pa3HOOOpasue COPTOB KYJBTYPHBIX PACTEHUN MU TIOPOJ
JOMAIIIHUX J>KUBOTHBIX, a4 TaKXe pe3yJbTaThl MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpele
oOuTaHMs U pe3ysbTaThl BUA00Opa30BaHUS; IPUMEPHI TOMOJIOTUYHBIX U aHAJOTHYHBIX OPTraHoB,
UX CTPOCHMSI U MPOUCXOXKIEHHUS B MPOLECCE OHTOTEHE3a; CXEM, WLIIOCTPUPYIOLUIUX MPOLIECCHI
BUZ000pa30BaHUs U COOTHOIICHHUE ITyTeH MPOTPECCUBHON OMOIOTUYECKOMH 3BOIOLNH.

Jlabopamophwvie pabomol

1. Ontucanuie BUIOB IO MOP(OTOTHUECKOMY KPUTEPHIO.

2. Onucanue MpucnocoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTENILHOTO XapakTepa.

3. BrIsBIICHHE TTPU3HAKOB CXOJCTBA 3apOJIBIIICH YEIOBEKa U JAPYTUX MO3BOHOYHBIX

JKUBOTHBIX KaK JOKAa3aTCJIbCTBO UX POACTBA.



Pazoen 3. Pazeumue scusnu na 3emine.

Honynayuonno — euooeoit yposens 8u.

Metonapl [aTUPOBKM COOBITMI NPONLIOr0o, T€OXPOHOJIOTMYEcKas IKajga. ['urorTes3sl
MIPOUCXOKACHMSI XKU3HU Ha 3emie. OCHOBHBIC 3Tarbl IBONIONKMK Onocdepsl 3emu. KioueBbie
COOBITHA B OHBOJIOIMHU PACTEHHM M IKUBOTHBIX. BbIMuUpaHue BHUAOB U €ro NPUYUHBIL.
CoBpeMEHHBIE TIPEACTABICHUS O IPOUCXOXKIACHUM 4YesloBeKa. CHUCTEMATHUYECKOE I0JIOKEHUE
4eloBeKa. OBOJIOLUS 4enoBeka. axkTopsl SBOMIOLMM  yenoBeka. Packl denoBeka, HX
MIPOUCXOXKICHNUE U €AUHCTBO.

Jlemoncmpayuu

MOJIEJIEN CKeleTa ueloBeKa U MO3BOHOYHBIX JKMBOTHBIX; Mojenu «lIpoucxoxnenue
Yel0BEKa» U OCTATKOB MAaTePHAIIbHOU KYJIbTYPHI.

Jlabopamophwvie pabomol

4. 3yuyeHne 5KOJOTUYECKHX aIaNTaluil 4yeJoBeKa

Pazgen 3. OpranusMesl U OKpy>Karolas cpefa.

DKocucmemnulil yposens. 8u.

Okonorndyeckue (HakToppl W 3aKOHOMEPHOCTH HMX BIMSHUS HAa OPraHU3MBbI (IIPUHIHIT
TOJICPAHTHOCTH, JUMHUTHpYyomue ¢akrtopsl). [IpucnocoOneHuss OpraHu3MoOB K JICHCTBHUIO
sKoJIorHYecKux gaktopoB. buonoruueckue putmbl. B3anmozeiicTBue skonornueckux GakTopos.
Okosiornyeckass Huma. buoreoneHos. Dxocuctema. KommnoHeHTsl 3kocucTeMbl. Tpoduueckue
ypoBHHM. Tumnbl mumessix neneil. IIumesas cerb. KpyroBopoT BewIeCTB M IOTOK JHEPIMM B
sKocucTeMe. buoTnuecknue B3aMMOOTHOIIEHHUSI OPraHU3MOB B SKocucTeMe. CBONCTBA 3KOCUCTEM.
[IponykTuBHOCT, M OmomMacca »skocucteM pasHbix THIOB. Cykneccus. Camoperynauus
skocucteM. llocneacTBus BIMSHUS AEATEIBHOCTH YelOBEKa Ha 3KocucTeMbl. HeobxonumocTh
COXpaHEeHHUs1 OMOPa3HOOOpa3Us IKOCUCTEMBI. ATPOLIEHO3bI, HX 0COOCHHOCTH.

Bbuocgepnwiii yposens 9u.

VYuenne B. . Bepuaackoro o 6uocdepe, Hoochepa. 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
onocdepsl. KommoneHnTs! 6uocdepsl u ux poib. KpyroBopoTs! BemecTB B 6Onocdepe. bruorennas
murpamus atoMoB. OcHOBHbIe OnoMbl 3emiu. Ponb denoBeka B Ouochepe. AHTPOMOTEHHOE
BozeiicTBe Ha Ouocdepy. [Ipuponnbie pecypchl M palMOHAIBFHOE MPUPOJONONIH30BAHHUE.
3arpszuenue Ouocdepsl. CoxpaHeHHe MHOrooOpa3usi BHIOB KaK OCHOBA YCTOWYHMBOCTHU
ouocdepsl. BoccranoButensHast skonorus. [IpoOneMsr ycroitunBoro passutus. [lepcrnexTHBbI
pPa3BUTHS OMOJIOTUYECKHUX HAYK, aKTyaJbHbIE TIPOOIEMBbI OMOJIOTHH.

Llemoncmpayuu

repbapueB, KOJUIEKIIUN, MOJENEH, MyJISDKEH, KHUBBIX PACTCHUN M YKUBOTHBIX, MOJENEH

AKOCHUCTEM, TAOJHII, WITIOCTPUPYIOIMUX CTPYKTYpy Omocdepsr; cXxeM KpyroBopora BEIIECTB U



MpeBpalleH s SHEPTHH B OHOCcdepe; BIUSIHUS XO3SHUCTBEHHOW JESTEIBHOCTH YelIOBEKa Ha
NPUPOIY; MoJeIu-amuinKanuu «brocdepa 1 4emoBek»; KapT 3allOBETHUKOB HaIIIeH CTPaHbI.

Jlabopamopnwvie pabomol

5. BbIsBNIEHHE TPUCTIOCOOJICHUI OPraHW3MOB K BIHMSIHHIO PA3JIUYHBIX YKOJIOTHYECKHUX
(hakTopoB.

6. M3yueHne U onMcaHnue SKOCUCTEM CBOCH MECTHOCTHU

7. CocTaBiieHHE TMHULIEBBIX LeNen

8. O1ieHKa aHTPOMOTE€HHBIX U3MEHEHHI B MPUPOJIE.



®OHJ OHEHOYHBLIX CPEJICTB

10
KJIACC

KontponbHas padora mo Teme:
buoJioruas cucreme HayKk.
MeTtoabl HAyYHOT0 MO3HAHMA B

onoJioruu

Konrponbnas pabora no teme:

XUMHUYECKHI COCTAB KJIeTKH

KonTponbhas pabora no teme:
MoJiekyJsIpHBIH YPOBEHb
OpPraHU3alMH KUBOM

NPHUPOabI

Kontponbhas pabota no teme
Oco00eHHOCTH CTPOEHUS KJIETOK

KMBBIX OPraHu3mMoB»

O606menue o kypey 10 kmacca
KueTounsblii ypoBeHb

OpraHusanmum JKHBOI1 NMpUpPOAbLI

1.KoHTpOJIBHO-U3MEPUTENBHbBIE
Mmatepuaisl. buonorus. 10 knace

/ Coct.H.A.Bormanos.-
M.:BAKO.2015.

11
KJ1ace

Konrponbnas padora o Teme

((OpFaHI/IZ}MeHHLIﬁ YPOBEHDb KU3HU»

Konrtponsnas pabora:
«ITonmyasiuMOHHO-BUI0BOM

YPOBEHb KU3HW

KonTponbhas pabota:

«IKOCUCTEMHBIH YPOBEHb KUZHID)

KonTtponbhas pabota

«buocdepHbIii YPOBEHDb)

3akiroueHre M 00OIIEHHE TI0 KypCy

onostoruu

1.KoHTpOJIBHO-U3MEPUTENBHBIE
Mmatepuaisl. buonorus. 11 knace

/ Coct.H.A.Bormanos.-
M.:BAKO.2015.




IV. KAJIEHJAAPHO - TEMATHYECKOE INTAHUPOBAHHUE 110 YYHEBHOMY IIPEIMETY BHOJIOI'UA 10 KITACC

(Yuebnuk: buonorus 10 xi1.: yueOHUK 17151 00111€00pa30BaTENbHBIX YUpeKIeHUi : 6a30BbIi ypoBeHb B.B.Ilaceunnk - M.,
[IpocBemenune (JInnus xxuznn). 2019 )

1 yac B Heaeu10, Beero 34 4 (0a30BbIil YPOBEHbD)

Ne Tema ypoka/ Tun ypoka Ilnanupyemsble 00pa3oBaTe/bHbIe Jlata
pe3yabTaThl (B COOTBETCTBHMH €
- ®@roo
/ NnpeaMeETHbIC MeTanpeaMeTH JINYHOCTHBIE IJjia (l)a](
biI¢ nyl H T
n
BBenenue (5u4.)
buonornus B cucreme Hayk Vuenuk Hay4UTCSI— Omnpenenars MecTo Bocnuranue y
Beoonwii packpeIBaTh Ha MOpUMEpax OMOJIOTHH B CHCTEME HayK. yYaIuxcs
Axmyanuzayus 3nanuii poIb OHOJIOTHHU B OlLieHUBATH BKIIAJ YyBCTBa
1/1 (bopmupoBanuu PasIMYHBIX yHEHBIX- rOpIOCTH 33
COBPEMEHHOM HAy4YHOM OHOJIOroB B pasBUTHE POCCHIICKYIO
KapTUHBI MHpa U B HayKN OHOIOTHH OMOJIOTHYECKY
TIPaKTHICCKON . Br1ienste OCHOBHBIE METObI fo HayKy.
2/2 OO0BeKT n3yueHus OMOJIOTHHI JIEATEIIbHOCTH JIFOJIEH; N N— TosHABATe N HLL
— NOHUMATh U
beceoa ¢ snemenmamu OIUCHIBATh B3aUMOCBS3b OOBACHATH 3HAUECHUE MHTCPEC K
ObvACHeHUA, cocmasnenue MEXJLy €CTECTBEHHBIMU GUOJIOrHHU [Tl TIOHUMAHHUS CCTCCTBCHHBIM
mabauyel HayKaMH: OHOJIOTHEH, Hay4HOIi HayKaM.

(U3UKOU, XUMHEH;
YCTaHABIMBATh B3aUMOCBSI3b
IIPUPOJHBIX SIBJICHUM;
BorinyckHuK HA 0a30BOM
YPOBHE MOJIYYHT
BO3MOKHOCTh

KapTUHBI MHpa

Cocrapienue Ha
OCHOBE PabOTHI
C YYeOHUKOM U

JIpPYTUMU
nH(OPMaLMOHHBIMU

ITonnmanmue MHO-
roo0pazus 1
€IMHCTBA YKHUBOM
MIPUPOJIBI HA
OCHOBaHHH
3HAHWUI O




3/3 Mertob1 HAy4HOTO HAYYUThCH: HWCTOYHUKAMHU MPU3HAKAX KUBOTO.
MO3HAHUS B — dasamb HaAYYHOE CXEMBI,
onomnoruu 00bsICHEeHUEe OUOIOSULECKUM PacKpHIBAIOIIEH Peanusauun

(pakmajyl’ npoyeccam, OTallbl MPOBCICHUS ITHICCKHX
JlaGopaTopHnas pabora 1 AGIeHUAM, Hay4HOI'0 MCCIIEI0BaHUS U YCTaHOBOK
«Ucnoan3oBanune 3aKOHOMEPHOCMAM— HUX B3aMMOCBA3b. 110
Pa3jIM4YHbI X METOAOB IPHU xapakmepuzosame YMenue onpenensrs Uelb OTHOIIIEHU
H3Yy1CHUH coepemeHHble HanpaeieHus 8 YPpOKa | CTaBHTD 3a/1atH, oK
T — paseumu HEOOXOINMEBIE IS €€ OHOIOTHYCCK
00beKTOB ouonocUU; ONUCHIBAMb UX ADCTIIKCHIA. 1M
Kombunuposannbii. 603M00fCH’Oe UCNONb308AHUE ¥/MEHHE BOCTIPHHIMATE OTKPBITHAM,

4/4 Buosoruueckue P — MHOPMAINIO HA CIYX, MCCIIEIOBAHUAM U
CHCTEMBI M MX CBOMCTBA EY—— paboTaTh B cocTaBe UX pe3yIbTaTaM;
ﬂaﬁopa]’*opﬂaﬂ TBOPYCCKHUX I'PYIIII.
padora 2
«MexaHU3MBI
camMoperyJisiny u».

Kombunuposanmwiil.

5/5 O0600mAaKNuii YPoK 1mo
Teme: «buoJsiorus B
cucreme HayK. MeTo/bl
HAYYHOTI'0 MO3HAHUS B
OuoJI0OTUN»

(koHTpOJBHBIH TecT 1)
Ypox 0bobwenus u
cucmemamu3ayuu SHAHUU
MouJexyasipablii yposens (13
4.)
MonexynsapHbIit Y4eHuk Ha 6a30BOM Ornpenendars npeaMmer, YMeTh OOBSICHSTH

6/1 YPOBEHB: 001Iast YpOBHE 3a/1a41 ¥ METOJIBI HEOOXO0IMMOCTh

XapaKTEePUCTHKA HAy4HTCS:ONMKUCHIBATD 3HaHUM O

Ypox usyuenus u
NepeuUtHO20 3aKpenienus
SHAHUU

OCHOBHBIC MCTO/IbI U3YUCHUA
KJICTKU, UMCTb

HUCCIIENOBAHUS [IUTOJIOTUHA
KaK HayKH.
OOBIACHATD

KJIETOYHOU TEOPUH
JUTsl IOHUMaHUS
€MHCTBA




7/2

HeOpFaHI/I‘-IeCKI/Ie

BC€IIECTBA: BOJa, COJIH
Kombunuposannwiii.

NpeJCTaBICHUE O
MOJIEKYJISIPHOM YPOBHE
OpraHu3alfy KHUBOTO.
3HATH COCTaB,
CTpoeHHue U (QyHKIUU
OpPraHUYeCKUX

3HAUYCHHE
[ATOJIOTHIECKUX
HUCCIEeAOBaHUN IS
pa3BUTHSI OMOJIOTUH U

IpyTUX
OMOJIOTrMYECKUX HayK

CTPOEHMS U
(yHKIIMOHUPOBAH
us




8/3

Jlunuapl, UX CTpoeHUE
1 QyHKIIH.

Kombunuposanmwiii

9/4

YreBonbl, UX CTPOCHUE

U QYHKLUH.
Kombunuposannutii

10/5

benku, cocraB u cTpykTypa.
Kombunuposannuwlii

6b100POUHAS NPOBEPKA

mempadel

11/6

benku. @yHkumu 6enkoB

KomOuampoBaHHBIN

12/7

JIMmu e, yTIIeBOIB U
oenku.JlabopaTopnas
padora 3 «O0Hapy:KkeHHe
Jinnuaos,

YIJIEBO/IOB, 0€JIKOB

¢ MOMOUILI0
Ka4eCTBEHHbIX

peakuuin
VYPOK -NPAKMUKYM

13/8

DepMeHTHI -
buonornuyeckue
KaTaJn3aTophl.
JlabGopaTtopnas padora 4
«Karanutudeckas
AKTUBHOCTH (hepMeHTOB
(Ha mpumepe
aMuiIa3bl)»

Kombunuposannwiii

BEIIECTB, BXOIAIIUX B
COCTaB KUBOTO;

3HaTh OIpe/IeIICHUE
OCHOBOTIOJIAra0IINX
TIOHSITUI: aTOMBI 1
MOJICKYJIbI, OPTAHUYECKUE U
HEOPTraHMYECKUE BEIECTBA,
KOBaJICHTHAS

CBSI3b,

MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI,
OMOIIOTMMEDHI:
TOMOTIOJTUMEPHI 1
reTePOTIOIHUMEPHI.

OcobennocTu
XUMHUYECKOI'O COCTaBa
JKUBBIX OPIaHU3MOB.

Heoprannueckue u
BemecTBa. Poib BOJEI,
MUHEpaIbHBIX COJIEW B
OpraHu3Me.

OcobennocTu
XUMHUYECKOI'O COCTaBa
JKUBBIX OPTaHU3MOB.

Opranuueckue BeUIeCTBa.
Posnb yrneBogoB, munuaos,
0eNKOB, HYKJIEHHOBBIX
kuciot, AT® B opranuzme

MexaHuszM IeUCTBUSI
KaTaJu3aTopoB B
XUMHYECKUX
peakumsix. JHeprus

OOBACHATH 3HAYCHHE
KJIETOYHOW TEOPHUH IS
pa3BUTHS OMOTIOTUU
CpaBHHMBaATh XUMUYECKUN
COCTaB >KMBBIX OPTaHU3MOB
U TEJ HE)KUBOW IPUPOJIBI,
JIeIaTh BBIBOJIBI HA OCHOBE
cpaBHeHUsA. OOBACHATD
POJIb HEOPTAHUYECKUX U
OpraHU4YeCKUX
BEIIECTB B KJIETKE
XapakTepu3oBaTh KIETKY
KaK CTPYKTYPHYIO €IUHUILY
YKUBOTO.

PaszButne
IM03HABaTEIILHOTO
HHTEpeca K
H3yYECHUIO
OMOJIOTHU 1
MEXKIPEIMETHBIX
3HAHWM TpH
HU3y4YECHUU
Marepuala o
XHUMHYECKHUX CBS3SIX
B MOJIEKYJ1ax
BEIIIECTB,
HUCKYCCTBEHHOM
MOJYy4YCHU U
OpraHUYeCKUX
BEIIECTB U JIp.

Pemtenue
OMOIOrMYeCcKuX 3a71a4
B LIEJISIX ITOATOTOBKH K

OpPTaHUYECKO
ro MHpA.

OBiageHue
WHTEJIEKTYaIbHbI
MU YMEHUSMHU:
JIOKa3bIBaTh,
CTPOUTH
paccyXIeHust

)

aHAIM3UPOBa

Th,

JeJIaTh BBIBOJBI.

CdopmupoBanHOC
Th
ITO3HABATEIIBHBIX
HWHTEPECOB U
MOTHBOB,
HaNpaBIICHHBIX Ha
W3YYCHHUE TEMBI.
Bnanenne
COCTaBIISIOIIU

MU y4eOHO-
HCCIIEIOBATENbCK
ol
JeSITeNbHOCTHIO.

YMeTh OOBSICHSITH
Y IPUMEHATH
3HAHUSA B
MPaKTUYECKOU
NeSATEeTbHOCTH

YBaXuTeabHO
OTHOCHUTLCS K
YUYUTEIO U




dKTHUBaIluH.

EI'D.

OJHOKJIaCCHUKA
M.




14/

O000maromuii ypok no
TeMe

«XHMHYECKHH

COCTAB KJIETKH
(KOHTPOJILHBIH TeCT

2)

Ypoxk obobwenus u
cucmemamu3ayuu SHaAHUU

15/1 HyxiieunoBble
0 kucinotsl: JJHK u PHK
Kombunuposannwiii
AT® u npyrue
16/1 HYKJICOTU]IbI. BUTaMuHbI
1 Kombunuposannsiii
17/1 | Bupycsl
2
Kombunuposanmwiil.
18/1 | O6odmawmmii ypok mo
3 TeMe

«MousiekyasipHbIi
YPOBEHb OPraHU3alHI
JKUBOM MPUPOIBD)
(KOHTPOJILHBII TecT 3)

Ypox 00006weHus
cucmemamuzayuu 3HAHull

Crtpoenue pepmeHTa:
AKTUBHBIN LICHTP,
cyOcTpaTHas
CHEeM(PUIHOCTD.
KodepmeHTsr.
OTtnuuust pepMeHTOB
OT XUMHUYECKUX
KaTaJIn3aTOPOB.
benku- akTuBaTOphI U
O€JIKU- HHTUOUTOPHI

3HaTh 0 BUpycax Kak
HEKJIETOYHBIX

dbopMax KU3HU.
BeinycKHUK Ha
0a30BOM yYpOBHeE
MOJIyYUT BO3MOKHOCTh
HAY4YHThCH:

— Xapakmepusoeanib
COBPEMEHHblLE
Hanpaejierus 6 paseumuu
6110]1021414,‘ onuceleams ux

603MONCHOE UCNOIb306AHUE

8 NPaKmu4ecKou
oesamenbHOCmiL,

[IpoBoauTH
OMOJIOTHYECKHUE
HCCJIEIOBAHUS U JIETaTh
BBIBOJBI Ha OCHOBE
MTOJTy9IE€HHBIX
pE3yJIbTATOB.

[IpuMeHATs MOIEMH U CXEMBI
JUIS pelieHUs.  y4eOHBIXH
MO3HaBaTeNbHBIX 33/1a4;

Bnanetrs npuémamu
CMBICJIOBOI'O YTCHUS,
COCTaBJIATHh T€3UCHI U IIJIAHBbI -
KOHCIICKTBI I10 pe3yJibTaTaM
YTCHUS;

KJ1accu(UIUpoBaTh U
BBIOUPATH KPUTEPUU

JUTSL KJTACCU(UKAIINY.

Haxoanuts BEIXO
W3 CIIOPHBIX
CUTYyallU.

Kpurnunoe
OTHOIIICHHUE K
CBOUM
MOCTYTIKaM,
OCO3HaHUE
OTBETCTBECHHOCTU
3a UX
MOCJIEICTBUSI.
ITonumanue
3HAYCHUS
oOyueHus AJs
MMOBCEIHEBHOM
JKU3HU.

dopmupoBaH
ue
COOCTBEHHOH
MMO3HUIUHU T10
OTHOIIEHHIO
K
OMOJOrHYECK
o
nH(popMaluu
, IOJTyyaeMou
W3 pa3HBIX
HCTOYHHUKOB.
PaszButue
[M03HABATENIHLHO
ro MHTEpeca




MIPU U3yYCHUH
JIOTIOJTHUTENBHO
ro MaTepuaia
yueOHUKa




Kuerounslii yposenn (16 4.)

19/1

Knerounstit YPOBEHB:
o0mas  XapakTepUCTHKA.
Knerounas teopus

JlabopaTopnasi padora S
Texuuka
MHMKPOCKONHPOBAH A
«CpaBHeHHe CTpPOeHMS
KJIETOK pacTeHui,
JKMBOTHBIX

rpudoB u 0akTepuii

M0/l MUKPOCKOIIOM Ha
TOTOBBIX
MHKponpenaparax u ux
ONHCAHUEe».

Beoouwiil. Axkmyanuzayus 3nanuil

20/2

CtpoeHue KIeTKH.
Knerounas memOpana.
[{uTormna3zma.

Kinerounslii neHtp.
[{utockener
JlabopaTopHas

pa6ora 6

«Ha0monenue
IJIA3MOJIN3a U
AeMJIa3M0JIN3a B KJIeTKaxX

Brimyckuuk Ha 6a30BOM
YPOBHE HAYUYHUTCS:
XapaKTEPU30BaATH METO/IbI
W3yUYeHUs

KJICTKH; OCHOBHEBIE
ITOJIOKEHUS KIIETOYHOM
TEOPUU; UMETH
MpEICTaBICHUE O
KJIETOYHOM YPOBHE
OpraHu3alMH )KUBOTO

Onpenenenue
OCHOBOIIOJIATAFOIIMX
MMOHATHH: IIUTOJIOT S,
METO/Ibl U3YUYEHUS KIIETKH,
yAbTpalleHTpu(yrupoBanue,
KJIETOYHAas

TEeopHs.

3HaTh 0COOEHHOCTH
CTPOEHUS KJIETKU SYKapHOT U
MIPOKAPHOT.

CrpoeHue KIeTKH.
CX0JCTBO MPHUHIIUIIOB
MOCTPOCHHUS KIIETKH.
OcCHOBHBbIE YaCTH U
OpraHOUIbI KIETKH,

Onpenensrs nNpeaMer,
3aJ]aud ¥ METOIbl
MCCIICIOBAHHS LINTOJIOTHU
KaK HayKH.

OOBACHATH

3HaYEeHUE
LIUTOJOTHYECKHX
HUCCIIENOBAaHUN JUIS
pa3BUTHUSL OMOJIOTHH U

APYTHX
OMOJIOTUYECKUX HAYK

OOBICHITE
3HAYCHHE KICTOUHOU
TEOpUU ISt
pPa3BUTHS OUOJIOTHH

XapakTeprus3oBaTh KIETKY
KaK CTPYKTYPHYIO €UHUILY
KHUBOTO.

BoiaensaTs cylecTBeHHbIE
IIPU3HAKU CTPOEHUS
KJIETKH.

YMeTh 00BSICHATH
HE00XO0INUMOCTh
3HaHUM O
KJIETOYHOU TEOpUHU
JUISL IOHUMAaHUS
€IUHCTBA
CTPOCHHSI U
(yHKIIMOHUPOBAH
Ysl OPTaHHUYECKOTO
MHpa.

OBiagenue
WMHTEJIEKTYaIbHbI
MU YMEHUSMU:
JIOKa3bIBaTh,
CTPOUTH
paccyXIeHust

)

aHAIU3UPOBa

Th,

JIeJIaTh BBIBOJBI.

CdopmupoBaHHOC
Th
MO3HABATEIbHBIX
HUHTEPECOB U
MOTHBOB,
HANpPaBJICHHBIX HA




KOKHIBI JIYKa».

X QyHKINH

Pasinuuare Ha TaOnunax u




beceoa

21/3

Pu6ocomsl. SAnpo
DHaoIIIa3MaTH4YecKas CeTh.

Kombunuposannwiii.

22/4

Bakyomnu. Kommuiekc
I"onbxu. JIn30coMBI.
JlabopaTopnasi paGora 7
«IIpuroroByenmne,
paccMaTpuBaHHe H
onucaHue
MHUKPONPenapaTos
KJIETOK pacTeHui».
Kombunuposanmuwiil.

23/5

Muroxosapuu.
[Tnactuasl. Opranousl
JIBHKEHUS.

Knerounsie BKItOUeHUS.
Jlaboparopnasi pabora 8
«Hao0arwnenune

JABHMKEHHS] HUTOIJIA3MBbI
Ha MpHMepe JUCTA
J10/1eW».

Kombunuposannviii.

24/6

OcobenHoctu

CTPOEHHS KIETOK
MIPOKAPUOTOB U

AYKapUOTOB.

Jlaboparopnasi padora 9
«CpaBHeHue

CTPOEHMNSI KJIETOK PacTeHM,

Onpenenenue
OCHOBOIIOJIATAFOIIUX
MMOHATHH,
XapaKTePU3YIOIINX
0COOEHHOCTH

CTPOECHUSI OPTaHOUIOB KIIETKHU.

3Hate 00 0OMEHE BEIECTB
Y TIPEBpAIICHUE YHEPTUU
KaK OCHOBE
KHU3HEIEATEILHOCTH
KIIETKH.

HmeTs npencTaBiieHue o
TeHe, KOJIOHE, aHTHUKO/IOHE,
TPUILIETE, 3HATH
0COOEHHOCTH MPOIECCOB
TPAHCISALUU U
TPAHCKPUIILIHUH.

3HaTh CIIOCOOBI
IIUTaHUS OPTaHHU3MOB.

Nmets npeacrasieHue o
(azax MHUTO3a, TIpoIIeCcCe
peaAyIInKalun, )KUBHCHHOM
[UKJIC KJIETKH, HHTepdasze

3HaTh MPOLECCHI
KU3HECACATCIIbHOCTH KIICTKH.

Onpenenenue
OCHOBOIIOJIATAFOIIUX
MOHATHH: OOMEH BEIECTB,
SHEepreTHYecKuil 0OMeH,
IUIACTUYECKHI OOMEH,
MeTabomm3M. ['mukonus.
Knerounoe npixaHue.

TOTOBBIX
MUKpoIpenaparax
OCHOBHBIE YacTH U
OpPraHOUbI KIETKH.

HaOmromates ¥ onuceIBaTh
KJIETKH Ha TOTOBBIX
MUKpOTpenaparax

OOBICHATD

0COOEHHOCTH
KJIETOYHOTO CTPOCHUS
OpraHu3MoB. BBISBIATH
B3aMMOCBSI3H MEKIY
CTPOCHHEM H
(GYHKIUSMH KIETOK.

[IpoBoauts
OHOJIOTUYCCKHUE
HCCIIEI0BAHUs U AeIaTh
BBIBOJIBI HA OCHOBE
MOJTy4YEeHHBIX
pe3yIbTaToB.

CpaBHUBaTbh CTPOEHHE
SYKapUOTHUECKUX U
MIPOKAPUOTUYECKUX KIIETOK
Ha OCHOBE aHaJM3a
MOJTyYEHHBIX JaHHbIX

BI)I)IGJ'ISITI) CYHICCTBCHHLIC
IIPHU3HAKHU ITPOLICCCOB

H3y4YeHue
TCMBI.

Bnanenune
COCTaBJIAOIIIHU

MU y4eOHO-
HCCIIeIOBATEBCK
oi
JESATEILHOCTBIO.

VYMeTh 00BSICHATD
Y IPUMCHSTH
3HAHHUA B
MIPaKTUYECKON
JEATEIIbHOCTH

VYBaXuTEIbHO
OTHOCHTBCS K
YUYUTEIO U
OJITHOKJIACCHHKA
M.

Haxonute BeIXOA
U3 CIIOPHBIX
CUTYyalUM.

[IponykTBHO
e o01eHne u
B3aHUMOJICHCTB
He B mpoliecce
COBMECTHOI
y4eOHOMI
JIeITeTLHOCTH
C y4éToM
TO3HITAH

IPYTUX
Y4aCTHUKOB




[ukn Kpeoca.

oOMeHa BeIIeCTB.
OOBSICHATD KOCMUYECKYIO

JeSITeIIBHOCTH
npu
00CyXKIeHUN
BIIMAHUA




*KMBOTHBIX,
rpu0oB U 0aKTepuUii».

Kombunuposannutii

25/

O0o0maromuii ypok no
TEMe

«Oco0eHHOCTH CTPOEeHHS
KJIETOK KUBBIX
OPraHu3MoOB»

(KOHTPOJILHBIN TeCT 4)
Ypox 0bobwenus u
cucmemMamu3ayuu 3Hanuil

26/

OOMEH BEIIECTB U
IIPEeBpaIICHHE
SHEPTUH B KIIETKE.

Ypoxk uzyuenus u
NepEUYHO20 3aKpenienus
3HANULL.

27/

DHEpPreTUIeCKui

OOMEH B KJIETKE.
Kombunuposanmuwiil.

28/1

Tumsr KJIETOUHOT'O
nutanusa. DorocuHTE3 U

XEMOCHHTC3.
Kombunuposanmuwiil.

29/1

[Inactuueckuit
0o0MeH: OHOCHHTE3

OenkoB
Kombunuposanmuwiil.

JIpIxaTenbHas 1eMb.
OxucanTenpHoe
bochopunnupoBanue.
Nwmets npencrasieHue o

THUIIaX KJICTOYHOI'O IIMTaHUA:

dboTocuHTE3 U
XEMOCHHTE3 3HaTh, KaKk
MIPOUCXOIST
OCHOBHEIC
OuocHuHTE3a
XpaHEeHHUe,
peanuzanus
HACJICACTBCHHOM
uHbopMauu B
KJIETKE.
MMOJIL30BATHCS
FeHETHYECKHUM KOJIOM.
Permiate OHMoorHyecKue
3aJ]a41, CBSI3aHHEIC

C OIpEeJEeICHUEM
IIOCJIEIOBATCILHOCTH
HYKJIEMHOBBIX KHCIIOT

Y yCTaHOBJICHHEM
COOTBETCTBUM MEKy HEU
M HOCJIEA0BATEILHOCTHIO
AMUHOKMCJIIOT B

MENTH/IE.

3aJIa4M I10

MOJIEKYJISIPHOM

OouoIoruun

BbinyckHuk Ha 02a30BOM
YPOBHE MOJYYHUT
BO3MOKHOCTh HAYUYMTHCS:

3TaIbl
Oeka.
nepegaya “

VYMmern

cpasHusaniob cnocoowl

poJsib poTOCHHTE3a B
ouocdepe

Brinenarte
CYyIIECTBCHHBIC
MPU3HAKH TIpoliecca
OuocuHTe3a OCIKOB H
€ro MeXaHu3M

Brinensats

CYLIECTBEHHBIE

MIPU3HAKH MPOLIECCOB
JKU3HEIEATEILHOCTH KIICTKU.

OOBICHATD
MEXaHHU3MBbI PETyJISIUU

MIPOIIECCOB
KHU3HEICSATCITLHOCTH B
kietke. OnpeaensiTh MUTO3
KaK OCHOBY 0€CITOJIOro
pPa3MHOXKCHHUS U pocTa

[Toctpoenue

MEHTaJIbHOUN KapThl
MOHATHI OTpaKArOIIEH
CYIIHOCTh MOJIOBOT'O
Pa3MHOKCHHA OPTraHU3MOB.

[IponykTrBHOE OOIICHHE
Y B3aUMOJICHCTBHE

B TIpo1iecce

COBMECTHOI yueOHOI

HapKOT€HHBIX
BEIICCTB Ha
MPOIIECCHI B
KJICTKE.
Hcnonn3oBanne
cpencts UKT B
pereHnn
KOTHUTHUBHBIX,
KOMMYHUKATHUBH
bIX 1
OpraHU3aIMOHH
BIX 3a/a4.

OsBnaneHue
METOIaMH
HAy4YHOTO
[MO3HAHUS,
HCIONE3YEMBIMU
pu
OMOJOIHYECKUX
HCCIIEIOBAHUSAX B
mporecce
BBINOJHEHHS
nabopatopH

BIX paloT.




OelleHust Kiemku (Mumos u JIEATEIIBHOCTH C
Mmetio3s); y4ETOM TO3HIIUN
JOPYTHX




30/1

Perynsus TpaHcKkpunuuu
Y TPAHCIIALIMU B KJIETKE

W OpTaHHU3ME.
Kombunuposannwiii.

31/1

Jlenenue kiaeTku. MuTo3.
Kombunuposannuwlil.

32/1

JleneHue KIeTKH.
Meiios. ITonoBeie
KJIETKH

IIpakTHyeckas padora
Nel«Pemenne
3J1eMEeHTAPHBIX 32124 10
MOJIEKYJ/JISAPHOM

Onosiorum».
Kombunuposanmwiil.

33/1

O6o0marwumuii ypok mno
TEMe

«KJi1eTouHbIi YPOBEHb
OpraHu3anMu KMBOH
NpHUPOAbD»
(KOHTPOJILHBIN TECT

S)

Ypox 0bobwenus u
cucmemMamu3ayuu 3Hanuil

34/1

O6o0maromuit ypok
KOH(EpEeHIIUS 110

UTOTaM

y4eOHO-
HCCIIEIOBATEIBCKON 1
MPOEKTHOH 1eATeTbHOCTU

— peuwiams 3a0a4u Ha
nocmpoetue

¢pazmenma emopoti

yenu J[HK

1O NPeONIONCEHHOMY
¢paemenmy nepesoti, uPHK
(MPHK) no yuacmky /[HK;
— pewiamb 3a0a4u Ha
onpeoeneHue

KOIU4ecmea Xpomocom 8
comamu4eckux

U NOJIOBLIX KIEeMKAX, d MAKHCE
8 KllemKax nepeo Hayaiom
Oenenust (metio3a uiu
MUMO3a) u no e20 OKOHYAHUU
(01151 MHO2OKNEMOUHBIX
OpP2aAHU3MO8);

YYaCTHUKOB JEATEILHOCTH
pu 00CYKIACHUU
BOIIPOCOB

MEHOTHYECKOTO

TEJICHUS KJICTKH.

OBnageHue MeTo1laMu
HAay4YHOI'O IIO3HAHUS B
poruecce
CpaBHHUBaHUA
IIPOLIECCOB MUTO3a U
Mei103a, MPOIIECCOB
o0Opa3oBaHUS
MYKCKUX U

KCHCKUX ITOJIOBBIX
KJIETOK Y YeTIOBeKa.

JlemoHCTpanus
HaBBIKOB
IT0O3HABATEJILHON
pednexcun




Ypox 0bobwenus u
cucmemamu3ayuu 3Hanuil




IV. KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHHUE 110 YYEGHOMY IIPEJIMETY BHOJIOI'UA 10 KJIACC
(Yuebnuk: buonorus 10 xi1.: yueOHUK 17151 00111€00pa30BaTENbHBIX YUpeKIeHUi : 6a30BbIi ypoBeHb B.B.Ilaceunnk - M.,
[IpocBemenune (JInnus xxuznn). 2019 )
1 yac B Heaeu10, Beero 34 4 (0a30BbIil YPOBEHbD)
Ne Tema ypoka Ilnanupyembie 00pa3oBaTe/ibHbIE Hara
ypo pe3yJbTaThl
Ka (B coorBercTBUM ¢ PI'OC)
npeAMeTHbIE MeTanpeMeTHbIe JIMYHOCTHBIE mia | ¢ak
H T
OprannzmenHsblii yposens (10
)
11 Oprann3MeHHbIH HNmets npeacrasieHue o OmnpenensiTb MECTO OUOOTHH Bocnuranue y
YpOBEHB: 00mIast OMOJIOTHH, KaK HAyKe O B cuctemMe Hayk. OLeHuBaTh yuamuxcs
XapaKTCpUCTHKA. KMBOH TIPHPOJIC; O BKJIQJ[ Pa3/IMYHBIX YUCHBIX- YyBCTBa
PaszmHOXeHHe opraHu3MOB | IPO(eccusx, CBSI3aHHBIX C GUOJIOTOB B Pa3BUTHE HAYKH FOPOCTH 3a
f:;:;;lu Axmyanusayus Ononorueii; 06 YPOBHEBO# GHOTOr UK POCCHICKYIO
0 P OpraHu3aluy XUBOU BoinensTe OCHOBHBIE METO/IbI OHMOJIOTUYECK
a3BUTHE MOJIOBBIX TPUPOTEI
KITCTOK : OMOJIOTHYECKUX UCCIIEIOBAHUM. YIO HayKy.
' 3HaHue GHONOTMHECKHX HAYK OOBsCHATH 3HaYCHUE OUOJIOTUN
Onnonorsopenue 1 00BEKTOB MX U3YYCHHSL. N TlosnaparerbH
beceoa JUIA TIOHMMaHUs Hay4YHOU o
3HaHMe MMPU3HAKOB KHUBBIX BII MHTEPEC K
3/3 NnauBuayanbHoe KapTHUHBI MUpa
OpPTraHU3MOB, yMEHUE JIaBaTh €CTECTBEHHBI
pa3BUTHE OPTaHU3MOB. CocraBieHue Ha OCHOBE
N UM XapaKTEePHUCTHUKY. M HayKaMm.
buorenetnyeckuii 3aK0H o paboThI ¢ yUeOHUKOM H
KomGuHunosanibLi Paznuuenne 00bEKTOB KUBOMH ToHMMARNE
ombunup H HEAHMBOM IPHPOIBL. SHAHKE JIPYTUMHA UH()OPMAITMOHHBIMU 5
4/4 3aKOHOMEPHOCTH " ) HCTOYHUKAMH CXEMBI, MHO- 1000pasHi
HacCJIeIOBaHUs T —— PAaCKpBIBAIOLIEH dTalbl u eﬂ:vIFCTBa
MIPU3HAKOB. G OTEr 3 KaBHHETe NPOBE/ICHUS HAYYHOTO KUBOMU TIPUPOIIBI
Monorubpunxoe p FICCIIEIOBAHUS U UX Ha OCHOBAaHHU

ckpemuBanue.llpakTuyue
ck as padora Nel
CocraBJiienue
3JIeMEHTAPHBIX CXeM

CKpeluBaAHUS
Kombunuposannulil.

OHOoJIOruu
B3aUMOCBS3b.

YMeHnue onpenensTh 1eiab ypoka
U CTaBUTH 3a/1a4¥, HEOOXOIUMBIE
JUTSL €€ JOCTH KEHHUS.

YMeHue BoCIpuHUMATD

3HAHUH O
TIpU3HaKax
’KHBOTO.
Peanmuzanu
u




5/5

Henomnnoe
JIOMAHHPOBAaHUE.

I'enotun u penorum.

AHaIM3UPYIOLT
ee
CKpeIlMBaHUE

MH(POPMALIMIO Ha CITyX,
paboTaTh B COCTaBE TBOPUECKHUX
IpyTIIL.

ATUYECKUX
YCTaHOBOK
mno
OTHOIIICHU
10 K




IIpakTuyeckas padora
Ne2 Pemienne
reHeTHYeCKHX

3agay
Kombunuposannbwiil.

6/6

JurubpuaH

oe

CKpeIINBaH

ue.

3aK0H HE3aBUCHMOI0
HacCJIeI0BaHUS

IIPU3HAKOB
Kombunuposanuwiii

77

XPpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTU. 3aKOH
Moprana. ['enernka noia.
Hacnenosanue,
CLIETJIEHHOE C MOJIOM
ITapakTn4yeckas pabora
Ne3 Cocrasiienue u
aHaJINn3

PO10CJI0OBHBIX

YeJl10BeKa
Kombunuposannulil.

8/8

3aKOHOMEPHOC
TH

N3MCHYHUBOCTH
beceoa

9/9

OcHoOBHbIE

METO/BI CENEKIINH
pacTeHui,

YKUBOTHBIX U
MUKPOOPTaHU3MO

B.

buorexHonorus.
IIpakTnyeckas padora

OMOJIOrHYeCKU
M OTKpLITI/ISIM,
HCCJIETOBAHUS
M U UX
pe3yJibTaTam;




Neq

H3zyuenue
H3MEHYHUBOCT

u,

MOCTPOCHHE
BAPMALMOHHOIO psiia
U BapHAllMOHHOM
KpHUBOH
Kombunuposannuiil.




10/1 | OO6GoGmaromuii ypok
0 «OpranusMeHH
blii yPOBEHb
KH3HI(KOHTPOJIbH
blii TecT 1)
Ypox 0b60b6wenus u
cucmemamuzayuu 3HAHU
[HonynsiunoHHO-BH10BOM YpOBeHb (7
1)
11/ [TonynsuronHo- 3HaTh OCHOBHEBIE Onpenensatb OpeaMeT, 3aj1auu U YMeTh
1 BUJI0BOU YPOBEHb: METOJIbI H3yUYCHUS METO/IbI UCCIETOBAHMS OOBSICHATD
obmas 5 KJICTKH; UMETb LIUTOJIOTHH KaK HAayKH. HeO6XOI£HMOCT
XapakTepucTuka. Bumbl b 3HAHUH O
PaKTep g HPCACTABIICHAC O OOGBACHATH 3HAUCHUE N
Y TIOTYJISITIHH. KJICTOYHOM
YL MOJICKYJIIPHOM I[ATOJIOTUYECKHAX
Beoonwuii. Akmyanusayus . TEOPUH JIJIsI
SHAHUL YPOBHE OpTraHU3alli1 HCCIIEIOBAHUM ISl PA3BUTHSA
KHBOTO 5 MOHUMAaHHS
12/ PasBuTHe 3BOMIOIIMOHHBIX . HOJIOTUH U NPYTUX e TMHCTBA
2 uieil. Beceda ¢ 3HaTh COCTaB, CTPOCHUE U OMOJIOTHYECKUX HAYK
CTPOCHUS U
oneMeHmamu 00bACHeHUs. (GYHKIMN OpraHUYECKUX OOBACHATH 3HaYCHHE o p
. HKIIMOHUPOB
13/ | JIBmKymiue CUIIbI BEIIECTB, BXO/SIINX B KJIETOYHOI T€OpUH IS YHKI p
aH us
3 sBosmonuu.JlabopaTopHasi | cocras XHBOIO: Pa3BUTHS OMOJIOTUH
b
. OpPraHUYECKOTO
pabora Nel Onucanue CpaBHUBAaTh XUMHUYECKUI
MUpa.
BHJIOB 110 3HaTh onpeneNeHne COCTAB JKMBBIX OPTAaHHU3MOB U p
Mop(}oI0ruIecKoMy OCHOBOIIOTaratommux Ten OBnajeHue
KPUTEPHUIO BIUAHME HA TTOHATHH. aTOMbI 1 HEKHUBOM Ipupoabl, ACIaTh MHTCJIJICKTYallb
reHo(OH/I IOy JISIIHH MOJICKYJIbI, OPraHUICCKUC 1 BBIBOJIbI HA OCHOBE CPABHEHMSI. HBI MU
Kombunuposannui. HCOPraHNHCCKHUC BCILICCTRA, OOBACHSTH POJTH YMCHUSAMU:
14/ | EcrectBeHHblii 0T60p KOBaJICHTHA HEOPraHUYCCKHUX JIOKa3bIBATh,
4 Kak (GakTop IBOIOIIHU CBA3b, OpTaHUYECKHX CTPOMTH
beceda c MaKpOSICMCHTI, BEIIECTB B KJIETKE PacCyKIeHHs
e MHKPOSIEMEHTBL, XapakTepu30BaTh KIETKY KaK
: obvAcHeHUA OMOTIOIUMEDHI: - anMsHpoBa
CTPYKTYPHYIO €IHHU
55/ Mukpo3BOIIOIHS TOMOTIOTHMEDHI 1 Py pr Y10 CAVMHHILY .
u reTeponoIrMephL. KHBOTO. TasBUTHC ATE BEBOILLL
MaKpO>BOJIIOLIHSL. I03HABATENILHOTO UHTEPECA K A ABL.
.JIazﬁopaTopHaﬂ padora OcobGennocTn u3yeHmio Guonornu 1 CdopmuposanH
[
Ne2 Onucanue XUMUUYECKOI0 COCTARA MEKIPEIMETHBIX oc Thb




NPHUCIOCO0JICHHOCTH
OpraHu3Ma M ee

JKHUBBIX OPraHU3MOB.

3HAHUH MPU U3yUEHUH
MaTepuaia 0 XUMUYECKUX CBS3IX
B MOJIEKYJIax

[I03HABATEJIbHBI
X UHTEPECOB U
MOTHUBOB,




OTHOCHUTECJIBHO

ro Xxapakrepa
Kombunuposannwiil.

16/6

Hanpasnenus spontonnu.
JlaGoparopHas padora
Ne3 BoisiBjieHue
NPU3HAKOB

CXO0/CTBA

3apoapbllieil yejgoBeKa

U IPYrux

M03BOHOYHBIX
KHBOTHBIX KaK
A0KA3aTeIbCTBO MX

poacTBa
Kombunuposannvwiii.

17/7

[TpunIIUTIBEL
KJ1accuuKkam

H.
Cucremaruka.Q00011IeHIE
«IlonmynaMoOHHO-
BU/I0BOM
YPOBEHbKU3HI».

(KOHTPOJI bHBIU TeCT 2)
Ypox 0b6obwenus u
cucmemamu3ayuu 3Hanuil

Heoprannueckue u
BemecTBa. Poib BOJEL,
MHHEPAIBHBIX COJIEH B
OpraHu3Me.

Ocobennoct
XUMHUUYECKOTO COCTaBAa
KUBBIX OPTAaHU3MOB.

Oprannyeckue BEIIECTBA.
Ponp yrneBonos, munuaos,
0€JIKOB, HYKJIEHHOBBIX
kuciotT, AT® B opranuzme

MexanuszM IeucTBUs
KaTaJanu3aTopoB B
XUMHYECKUX
peakuusxX. JHEprus
aKTUBAIIUH.
Crtpoenue dpepmeHTa:
AKTUBHBIN LICHTP,
cybcTpaTHas
CHETIM(PUIHOCTD.
KodepmeHTsr.
OTtnuunst hepMeHTOB
OT XUMHYECKUX
KaTaJIn3aTOPOB.
benku- akTuBaTOpHI U
OeJIKU- HHTUOUTOPHI

3HaTh 0 BUpycax Kak
HEKJIETOUHBIX (popmax
KHU3HU.

BEIIIECTB,
HMCKYCCTBEHHOM
MOJIyYEHU U
OpraHUYECKUX
BEILIECTB U JIp.

Pemrenne GMoOIOrMYECcKUX
3a1a4 B LEIIX
noarotoBku k EI'D.

[TpoBoUTH OHONTOTHYECKHE
MCCIIEJOBAHHS U JIENIaTh BBIBOJIBI
Ha OCHOBE MOJTY4YEeHHBIX
Pe3yJIbTATOB.

HpI/IMeHHTB MOJCIN U CXEMBI JJIA
peuicHusd y‘-IGGHBIXI/I
IIO3HABaTCIbHBIX 3aJ1a4,

Brnagets nmpuémamMu CMBICIIOBOTO
YTEHHS, COCTABIIATH TE3UCHI U
[UIAHBI

- KOHCIIEKTEHI I10

pe3yJibTaTaM YTCHUS;
KIIACCU(PUITUPOBATH U

BBIOMpATH KPUTEPHH IS
KITacCU(pUKAIUH.

HaIpaBJICHHBIX
Ha U3y4YEeHUE
TEMBI.
Bnanenue
COCTaBJISFOIINM
U y4eOHO-
HCCIIEIOBATEIIh
CK OH
JIeSITEIIHHOCTRIO.

Ymetb
OOBSICHATH U
MIPUMEHSATD
3HAHUS B
MPaKTUYECKOU
JICITCILHOCTHU

VBaXuTeabHO
OTHOCHUTBCS K
YUYUTEIO U
OJITHOKJIACCHHUKA
M.

Haxonuts
BBIXOJI U3
CIOPHBIX
CUTYyallUi.

Kputnunoe
OTHOUIEHUE K
CBOUM
MOCTYTIKaM,
OCO3HaHUE
OTBETCTBEHHOC
TH 32 UX
IIOCJIICTB




us.
ITonnmanu
€ 3HaUCHUA




oOydeHus
TUISE
MOBCETHEBH
O )KU3HH.

PopMHpOBaH
ue
CcOOCTBEHHOM
MIO3ULUH 110
OTHOILIEHUIO

K
OMOJIOrHYecK
on
uHbopMauu
, I0JIy4aeMon
U3 pa3HbIX
HCTOYHUKOB.
PasButne
[I03HaBaTEJILHO
ro UHTEepeca
IIPU U3YUYECHUH

JIOTIOJTHUTENBHO
ro Marepuaia
y4eOHHKA
JKOCHCTEMHBII YpPoBeHb (8 4)
18/ DKOCHCTEMHBIN DKOCHCTEMHBIN CamocrosTenpbHOe YMmets
1 ypOBEHB: 0011as YPOBEHbD: oOrmras oTpesieNieHHUe eNu y4eOHoi OOBSICHATH
XapaKTepPUCTHKA. XapaKTePUCTHKA. JIESITCIILHOCTH W COCTABIICHUE HE0OXOIUMOCT
Cpena oburanus Cpena oOuTaHus e€ muaHa. b 3HaHUH O
OpraHu3MOB. OpraHu3MOB. Onpenenenue KJIETOYHOU
DKOJIOTHYeCcKHe DKkojorudeckue (GakTopsl H OCHOBOTIOJIATAOIIUX MTOHSITHIA: TEOpUH IS
(aKTOPHI ¥ UX BITHSHHUC WX BIIMSHUC Ha cpelia OOUTaHHSI, SKOJIOTHUCCKHE MTOHMMAHHUS
Ha opranu3mbl. TonepaHTHOCTD bakTopbl €IMHCTBA




OpraHu3MBblI. Tonep AHTHOC

Tb U aallTalus.
Beoonutii. Akmyanusayusa
SHANHUL

u aJanTamus.
[TpucnocobneHus
OpPTaHMU3MOB K JICHCTBUIO

(abuotuueckue,
OUOTHYECKHE,
aHTPOTIOTCHHBIE,

CTpOEHUS U




19/2

OKOIOTHYECK

ne

CO00IIIeCTBA.
JlabopaTopnasi padora
Ned4 U3yuenme
KO0JIOTHYEeCKHX
aJanTanui

YyeJioBeKa
Kombunuposannuwlil.

20/3

Buner
B3aHMOOTHOIIICHUH
OpraHv3MOB B
JIKOCHCTEME.

OKOJIOrnYecKas HUIIa
FBeceoa c

onemeHmamu

00vIACHEeHUS

21/4

Bunosas u
MIPOCTPAHCTBEHHAs
CTPYKTYPBI

OKOCHUCTEMBI
becena

22/5

ITumeBnbie

CBs3U B
9KOCUCTEMEC

Beceoa ¢ anemenmamu
00vACHe U,

cocmaenenue
maoauyol

23/6

KpyroBopot BemiecTB
U IIpeBpalieHue

OHCPIUU B SKOCHUCTCMC.
Kombunuposannbwiil.

24/7

OKonoruyeckas
CYKIIECCHSI.
ITocneacTBusa BIUSHUSA
JIEATEIILHOCTH Y€JIOBEKA

9KOJIOTUYECKUX (DAKTOPOB
buonenos. Dkocucrema.
Knaccudukanus sxocuctem.
buoreoiieHos.
HckyccTBEeHHBIE SKOCHCTEMBI.
DKOCUCTEMBI TOPOJIOB.
IInmessie cBA3M B
9KOCHCTEME.
[IpocTpaHncTBEHHAs
CTPYKTYpa 3KOCUCTEMBI.
PaznooGpasue

9KOCHCTEM.
BzanmooTHOIICHUS
MOIYJIALIMK pa3sHbIX

BHUJIOB B DKOCHCTEME.
KpyroBoporT BemiecTB u
MTOTOK YHEPTUU B
9KOCHCTEME.

VY CTOMYNBOCTE U

JUHAMHUKA YKOCUCTEM.
IlocneacTBusa BIUSHUS
NEATEIbHOCTH YeJIOBEKa

Ha 3KOCUCTEMBEI.
Coxpanenue
OropazHO00Opa3us Kak
OCHOBAa YCTOMYMBOCTH
9KOCHUCTEMBI
DKOIOTrHYeCcKHue
B3aMOIEUCTBU
OpPTraHU3MOB B SKOCHUCTEME.
Okonorudyeckas HUMA. 3aKOH
KOHKYPEHTHOTO MCKJIFOUEHUS
Bunosas n
MIPOCTPAHCTBEHHAS
CTPYKTYPBI SKOCHCTEMBI.

JTUMUTHPYIOIIHE),
TOJIEPAHTHOCTb, 3aKOH
MUHUMYMa, IPABUIIO
TOJICPAHTHOCTH, aJaNTaIlHs.
[IponykTuBHOE OOIICHHE U
B3aMMO/ICHICTBUE B IIPOLIECCE
COBMECTHOM yueOHOM
JIEATEILHOCTH C YYETOM IO3ULUI
JIPYTUX yYaCTHUKOB
JIESITEIILHOCTH TPU O0CYKICHUH
BITUSTHUS DKOJIOTUYECKHUX
(haKkTOpOB HA OPTAHU3MBEI.
CamocrosiTenbHas
MH(POPMALIMOHHO-
MO3HaBaTeNIbHAS JESTENIbHOCTD C
pa3IMYHBIMA HCTOYHUKAMH
nH(pOpMaIK O MPUCTIOCOOTIEHUSIX
OpPraHu3MOB K JE€HCTBUIO
Pa3IMYHBIX HKOJIOTHYECKUX
(hakTopoB, €€ KpUTHIECKas
OLIEHKA U MHTEePIIpeTalHs.
dopmupoBaHuEe COOCTBEHHON
MO3UIMH 110 OTHOIIEHUIO K
OHMOIOTHYeCKOM

nH(pOopMaIuu, moIy4aeMon

U3 pa3HbIX UCTOYHHUKOB.
Pa3Butne noznaBarenbHOTrO
WHTEpeca K U3YUCHUIO
OMOJIOTHH B Mpoliecce U3ydeHUs
JIOTIOTHUTEIHHOTO

Marepuaia yudeOHuKa
Ornpenenenue
OCHOBOTOJIAraoluX MOHATHI:
OMOTHYECKOEe COOOIIECTBO
(6buoreHo3), FIKOCUCTEMA,

(YHKIIMOHUPOB
aH ust
OpPTaHUYeCKOTO
MUpa.

OBiageHue
WHTEJIEKTYalIh
HBI MU
YMEHUSAMH:
JIOKa3bIBaTh,
CTPOUTH
paccyXJIeHUs

,

aHATM3UPOBA
Tb,

JIeNIaTh BBIBOJIBI.

CdhopmupoBaHH
oC Thb
MIO3HABATEIbHBI
X HHTEPECOB U
MOTHBOB,
HaIpaBJICHHBIX
Ha U3y4YeHHE
TEMBI.
Brnanenne
COCTaBJISIIOIIN
MU y4eOHO-
Uccie0BaTeNb
CK O
JEATebHOCTHIO.

YMmeTh
OOBACHATH U
MIPUMCHSI T
3HAHUS B
MPAKTUYECKOU




Ha 3KOCHUCTEMbI
Kombunuposannwiil.

Tpoduueckas

CTPYKTypa

3KOCHUCTEMBI

O0MeH BEIECTBOM 54
JHEPTHUEH B  DKOCHUCTEME.
ITnmesrie CBSI3U B
3KOCHCTEME. Tunel

ITNIIEBBIX

OHOreOIIEHO3,
ouoTor,
HCKYCCTBEHHbIE

ACATCIBHOCTHU

YBaxurenb
HO
OTHOCUTBHCS
K




LETEH.

[IpaBuno

3KOJIOTUYECKOU

MAPaMUIBI

IloToku 3HEpruM U BelecTBa
B 9KOCUCTEMAX.
OcobeHHocTH nepeHoca
SHEPTUM B SKOCHUCTEME.
KpyroBopot BemecTs u
MIpeBpaLECHIE SHEPTUHU B
3KOCHUCTEME DKOJIOrHYeCcKas
CyKleccus U €€ 3HaYCHHUE.
Cranuu cyKueccuu.
[TocnenctBus BnusiHUA
NeSITEIbHOCTH YeJIOBEeKa

Ha SKOCUCTEMBI

(aHTpOMOTEHHBIE) IKOCUCTEMBI:
arpoOHOIIeHO3, IKOCHCTEMA
ropoja, TOpoACKO#H JIaHImadT.
[TponykTrBHOE OOIICHHE U
B3aUMO/ICMCTBUE B IIPOIIECCE
COBMECTHOH y4eOHOH
JIESITEIbHOCTH C y4ETOM MO3UIUIN
JIPYTHX YYACTHUKOB JIEATEITHHOCTH
IIPU CPAaBHUBAHUU €CTECTBEHHBIX
1 UCKYCCTBEHHBIX IKOCUCTEM,
mpo0JIeM 3arpsi3HeHHs
atMocdepsl. CamocTosATEIbHAS
nH(pOpMaITMOHHO-
MO3HABATENIbHAS JESTELHOCTD C
pa3IMYHBIMH UCTOYHUKAMHU
uHpOpMaLuHu 00
SKOJIOTHYECKHX COOOIIECTBAX,
€€ KpUTHYECKasl OLICHKA U
MHTEpIIpeTaLUs.
®opMupoBaHue

cOOCTBEHHOH IO3UIIAH IO
OTHOIIICHUIO K

Oounonornueckor nHpGopmaIuu,
[IOJIy4aeMOU U3 Pa3HBIX
MCTOYHHUKOB.

Pa3BuTne nosnasarenbHOro
MHTepeca K U3YYECHUIO
OMOJIOTHH B MPOIIECCe U3YyUCHUS
JIOTIOTHUTEIHHOTO

MaTepHaia yueOHuKa
Onpenenenue
OCHOBOITOJIATAXOLIUX TTOHATHIA:
HEUTpaIM3M, CHMOHNO3
(MyTyanu3M, IpOTOKOONepalus,
KOMMEHCAJIU3M,

YUUTEIO U
OJTHOKJIACCHUKA
M.

Haxonuts
BBIXOJI U3
CIIOPHBIX
CUTYyalUi.

Kpurnunoe
OTHOIIICHUE K
CBOUM
MOCTYTIKaM,
OCO3HAHHE
OTBETCTBEHHOC
TH 32 UX
MOCJICACTBU
s
Ilonnmanue
3HAYCHUS
o0ydeHust
JUIST
IIOBCETHEBH
OH JKU3HHU.

dopmupoBaH
ue
COOCTBEHHOM
MTO3UIUHU T10
OTHOIIIEHHIO
K
OHoI0ruYeCcK
ou




HaXJIEOHUYECTBO,
KBapTUPAHTCTBO, Napa3uTH3M), uH(bOpMAaLH
XHUITHAYECTBO, aHTHOMO3 , IOJTy4aeMon
(ameHcanu3M, ajuienonaTus, U3 pa3HbIX
HCTOYHHK
OB.
PasButne




25/

Ob6o06maromuit ypok
«IKOCHCTEMHBIN
YPOBEHb KHU3HID)

(KOHTpOJIBBIH TeCT 3)
Ypox o6obwenus u
cucmeMamu3ayuy 3HAHull

KOHKYPEHIINSA ),
TEPPUTOPUATBHOCTD,
9KOJIOTHYECKAS

HUIIIA, 3aKOH KOHKYPEHTHOTO
uckioueHus. [IpoaykTuBHoe
00l1IeHre U B3aUMOJICHCTBUE B
MPOIECCE COBMECTHOM

y4eOHOM e TEIILHOCTH C
YYETOM MO3UIUH

JPYTHX YYACTHUKOB
NEeATETLHOCTH TIPH 00CYKIESHUN
TUIIOB B3aMOOTHOIIICHUH
OpPraHU3MOB B DKOCHUCTEMaX.
OBnaneHue METOJaMH HAYIHOTO
MMO3HAHUSI, KCTIOJIB3YEMBIMHU TTPU
OHMOIOTHYECKUX
HCCIIEIOBAHUX, B TIPOIIECCe
BBIIIOJITHEHUS

nmabopaTopHOI

pabotel «M3yuenue
9KOJIOTUYECKON HUIITH Y Pa3HBIX
BUJIOB pacTeHui». Pazsurue
YMEHUS OOBSICHATH PE3YJIbTAThI

OHOJIOTHYECKUX 9KCIICPUMCHTOB.

Pa3Butne noznaBarenbHOTroO
WHTEpeca K U3YUCHUIO
OMOJIOrHH B Mpoliecce U3yUeHUs
JOITIOJIHUTCIBHOT'O

Marepuaia yueOHuKa
Ornpenenenue
OCHOBOTIOJIArarolX MOHATHIA:
BUJI0Basi CTPYKTYpa,
MIPOCTPAHCTBEHHAs CTPYKTypa
cooOriecTBa, Tpouieckas

CTPYKTYpa,

MIO3HABATEIHHO
ro MHTepeca
NpY U3y49eHUN
JOTIOJTHUTENBHO
ro MaTepuaia
y4eOHHKa

IHoBTOPHU
Th
rJ1aBy




MUIIIEBAs 1IETb, TUIIeBAst
CeTh, IPYCHOCTb,
aBTOTPO(HI,




reTepoTpodml,

MPOIYLIEHTHI,

KOHCYMEHTBI, pE€AyLIEHTHI.
[TponykTrBHOE OOIICHHE U
B3aUMO/ICMCTBUE B IIPOIIECCE
COBMECTHOH y4eOHOMI
JIESITEIbHOCTH C

Y4ETOM IO3HULMNI APYTUX
YYaCTHUKOB AESITETbHOCTU MIPU
00CYX/IEHUH pa3IMIHbBIX
CTPYKTYP PKOCHCTEM.
OBitasieHne MeToaaMu
HAy4YHOTO MO3HAHUS,
UCTIONIE3YEMBIMH TIPU
OMOJIOTUYECKHUX
HCCJICIOBAHMSIX, B TIPOIECCE
BBITIOJTHEHUS

nabopaTtopHoi

pabotsl «Onucanue
3KOCHUCTEM CBOEH MECTHOCTI.
Pa3BuTHne nosHaBatenabHOTO
WHTEepeca K U3YUCHHIO
OMOJIOTUH B MPOIIECCE
W3YYCHHUS JOTIOTHUTEIHHOTO
Marepuaia yueOHuKa
OrnpezenieHre 0CHOBOMOJIAralOIIUX
MOHSITUIA: MUIIEeBAast 1IETlb:
JETPUTHAS, TACTOUIIIHAS,
NUpaMua: 4uced,

O6uomacc, SHEepruH; MPaBHUIIO
HKOJIOTMYECKON MUpaMU/IbI.
[TponykTrBHOE OOIICHHE U
B3aUMO/JICMCTBUE B IIPOIIECCE
COBMECTHOH y4eOHOI
JIESITEJIbHOCTH C YUYETOM MO3UIIUI




JPYTUX YYaCTHUKOB
NEeSITETTHHOCTH TIPH
0OCYXJICHUH MUIIEBBIX
CBA3EH B Pa3IM4HbBIX
HKOCHUCTEMAX.




CamocTosTenpHas
MH(POPMALIMOHHO-
MO3HABaTENIbHAs NEATEILHOCTD C
pPa3IMYHBIMU UCTOYHUKAMU

nHpopmanuu 00
0COOEHHOCTSIX MHIIEBBIX
CBsI3ei B Pa3JIMYHbBIX

IKOCHUCTEMAX, €&

KpUTHUYECKasl OLIEHKA U
HUHTEPIIPETALIUA.
dopMupoBaHre cOOCTBEHHOU
MO3UINH 110 OTHOIIICHHUIO K
Oounonornueckor nHpopMaIuu,
[IOJIy4aeMOU U3 Pa3HbIX
MCTOYHUKOB.

Hcnonrs3zoBanue cpencts KT B
pEIIeHNH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX H
OpraHM3alMOHHBIX 3a7ay.
Pemenne Ouomorndeckux 3amad
Ha TIPUMEHEHHUE 3KOJOTUYECKUX
3aKOHOMEpPHOCTEH (TIpaBuI).
Pa3Butne noznaBarenbHOTrO
WHTEpeca K U3YYCHUIO
OMOJIOTHH B Mpoliecce U3ydeHUs
JIOTIOTHUTEIHHOTO

Marepuaia yudeOHuKa
Ornpenenenue
OCHOBOTIOJIAraloUX MOHATHIA:
MOTOK: BEIIECTBA, SHEPTHUU;
OMOTreHHBIE DJIEMEHTEI,
MaKpOTpO(]HbIE BELIECTBA,
MHUKPOTPO(]HBIC BEIIECTBA.
[TponykTrBHOE OOIICHHE U
B3aUMOJICMCTBUE B TPOIIECCE




COBMECTHOH y4eOHOI
JeATEIIEHOCTH C YIETOM MO3HUIIUH
JpYyTUX




YYaCTHUKOB AESITETbHOCTU MIPU
00CYXJIeHUH KpyroBOpoTa
BELIECTB U MPEBPALLICHUS
SHEPTUU B IKOCHCTEMAX.
Pa3Butne nozHaBaTenbHOrO
WHTepeca K U3YYCHHUIO OMOJIOTUN
B IIPOLIECCE U3YUCHUS
JIOTIOJIHUTEIBLHOTO MaTepuaia
y4eOHMKA

Omnpenenenue
OCHOBOTIOJIAraouX MOHATHIA:
cykieccus, obmiee

JIBIXaHHe cooOIIecTBa, MepBUYHAS
Y BTOPUYHASI CYKIIECCUHU.
[IponykTuBHOE OOIICHHE U
B3aMMO/ICHICTBHE B IIPOLIECCE
COBMECTHOM yueOHOM
JIEATEILHOCTH C YYETOM MO3ULUI
JIPYTUX yYaCTHUKOB
JIeATEIbHOCTH.

OBiageHue MeETOIaMH

Hay4YHOT'O MO3HaHUS,
UCIOJIb3YEMBIMU MTPH
OMOTOTHYECKHUX

HcciaenoBanugx. Passurue
YMEHHUS OOBSICHSTD

pe3yNbTaThl OMOJOTHYECKHUX
AKCIIEPUMEHTOB.

Pa3Butne noznaBarenbHOrO
MHTEpeca K U3yUEHUIO

OMOJIOTHH B Mpoliecce U3ydeHUs
JIOTIOJIHUTEIBLHOTO

Marepuaia ydeOHuKa

Bbuocdepuslii ypoeHsb (94)

26/

buocdepnsiii ypoBeHb:

buocdepnsiii ypoBeHb:

CaMocTosTeabHOe OIpEACIICHUC

VYMeTh




ob1as
XapaKTePUCTHKA.
buocdepa —
riao0annLHas

o0111as XxapakTepuCTHKa.

CrpykTypa
(KOMITOHEHTHI)

e y9eOHOM
HEITEILHOCTU U
cocTaBJIeHHE e€ IIaHa.

00BICHSTE
HEo0X0aUMOC
Tb 3HAHUU O




sKocucreMa. Yuenue B.
. BepHazackoro o
ouocdepe.

Beoonuuii. Akmyanusayusa
SHANHUL

2712

Kpyrosopot

BEIIECTB B Ouocdepe
beceoa

28/3

OBosntonus duocgepbl
JlabopaTopHas

padora
Ne§

BroisiBJ1eHMEe
NMPHUCIIOCO0IeHU
OPraHU3MOB K BJIMSIHUIO
Pa3JIM4YHbIX
KO0JIOTHYEeCKHX

¢akropos
Kombunuposannuiil.

29/4

HpOI/ICXO)KI[eHI/Ie KU3HU
Ha 3emie.

Beceoa ¢

onleMenmamu

00vsCHeHUs

30/5

OcHOBHBIE Tarbl
9BOJIIOLIUU
OpraHUYEeCKOTO MHUpa Ha
3emuie.

JlabopaTopnasi padora
Ne6 U3yyenue u
ONMUCAHUE IKOCUCTEM

CBOeil MECTHOCTH
Kombunuposannuwlil.

31/6

OBOJIIOLMS YEJIOBEKA
Beceoa

rpaHuIbl Onocdepsl. YUeHue
B. 1. BepHuauckoro o
ouocdepe.

JKuBoe BelecTBo u ero

poJib B Ouocdepe.
Hoocdepa.

Kpyeosopomui

sewecms 6 buocgepe
['moGanbHbBIN
OMOTCOXMMHUYECKUN
KpyTroBOpPOT
(OMOTEOXUMUYECKUH ITHKIT).
3akoH

rJ100aTBEHOTO

3aMbIKaHUS
OMOT€OXMMHUYECKOTO
KpyroBOpOTa B

ouocdepe.

Kpyeosopomui

sewecms 6 buocepe
OcCHOBHBIE 3Tallbl pa3BUTHUS
ounochepsl. 3apoxaeHue
*Ku3HU.  Ponb  mponeccos
dboTocuHTE3a W JBIXaHUS B
SBOJIIOLIUU

ounocdepsl. Bausane
YeJloBeKa Ha 3BOJIOLHUIO
ounochepsl.

I'moGanbHbIE
AHTPOTIOTCHHBIE

M3MeHeHus B Onocdepe
['unoTessl MpOUCX0XKACHUS
JKU3HM Ha 3eMIie.
CoBpeMeHHbIe
MIpeJICTaBICHUS O

Onpenenenue
OCHOBOITOJIAraroIINX MOHITHIA:
ouocdepa, Hoochepa,

’KMBO€ BEIIECTBO, OMOreHHOE

BC€IICCTBO, OHMOKOCHOE BEIIECTBO.

[TponykTrBHOE OOIICHHE U
B3aUMO/JICMCTBUE B IIPOIIECCE
COBMECTHOH y4eOHOH
JIESITEIbHOCTH C

Y4ETOM IO3HULMNI APYTUX
YYaCTHUKOB AESITETbHOCTU MIPU
00CYXJIE€HUH CTPYKTYPHI U
rpaHMIlbl OuoChEpHI.
CamocrosiTenbHas
nH(pOpMaITMOHHO-
MO3HABATENbHAS JESTELHOCTD C
pa3IMYHBIMH UCTOYHUKAMHU
uHpopmanuu 06 yuenun B. U.
Bepnanckoro o 6uocdepe, posm
YelI0BeKa B U3BMEHEHUU
ounocdepsl, e€ KpuTHIECKas
OLICHKA U WHTEPIIPETAIIHS.
dopMupoBaHre cOOCTBEHHOU
MO3UINH 110 OTHOIIICHHUIO K
Ounonornueckor nHpopMauu,
[IOJIy4aeMOU U3 Pa3HbIX
HCTOYHUKOB.

Pa3BuTune noznasarenbHOro
MHTepeca K U3YUECHUIO
OMOJIOTHH B MPOIIECCe U3yUCHUs
JIOTIOTHUTEIHHOTO

MaTepHaia yueOHuKa
Onpenenenue
OCHOBOITOJIATAKOLIUX MTOHATHIA:
OMOreOXMMHUYECKUN IIUKJI, 3aKOH

KJIETOYHO

U TeOpUn

TUISt

MMOHUMaH

ust

€IMHCTBA
CTPOCHHUS

"

(G YHKIIMOHUPOB
aH ust
OpPraHUYECKOTO
MUpa.

Osagenue
HHTEIUICKTY b
HBI MH
YMCHHUSMHU:
JIOKa3bIBaTh,
CTPOUTH
paccyxaeHus

)

aHAJIM3UPOBA
Th,

JIeJIaTh BBIBOBI.

CdhopmupoBanH
oC Tb
MO3HABATEIIbHBI
X UHTEPECOB U
MOTHBOB,
HaIpaBJIeHHBIX
Ha U3y4YeHHE
TEMBI.
Brnanenne
COCTaBJISIIOIIN
MU y4eOHO-




32/7

Ponb yenoseka B 6uochepe
JlabopaTopnasi padora
Ne7.

CocraBienue

NHIEeBbIX

neneu.
Kombunuposannuwii.

33/8

O6o0mmaromuii ypox.

BO3HUKHOBEHHM JKU3HU.
OCHOBHBIE 3TAMbI YBOIIOIUA
OpraHU4YecKOro Mupa Ha
3emite. I'mmroresnl
MIPOUCXOKICHUS DYKAPUOT
OCHOBHBIE 3TaNbl dBOIIOIAN

rJ100aJIbHOTO 3aMbIKAHHS

HCClIe0BaTelb
CK of
NEeITENbHOCTEIO.

YMmeTh
0OBSICHSITD U
[IPUMEHSTh




«buocdepHbIi

ypoBenb»JlabopaTopHas
padora Ne8. Ouenka
AHTPONOTreHHBIX

N3MEHEeHHNH B
npupoe.

(KOHTPOJIBLHBI TecT

4)
Ypok obobwenus u

cucmemamusayuu SHAHUU

34/

O06o0marommii
YPOK-
KoH(pepeHIHs
Ypok obobwenus u

cucmemamuzayuu BHAHULL

OpPraHUYECKOTO MHUpa Ha
3emue. ['eonoruueckas
ucropus 3emuu Pazputue
B3IJISAJIOB HA MTPOUCXOXKICHHE
YelloBeKa.

CoBpeMeHHbIe
MIpeJICTaBICHUS O
MIPOUCXOXKICHUH YETIOBEKA.
OBOJIIOLIMS YETTOBEKA
(anTponorenes). JBmxkymiue
CHUJIBI aHTpoToreHesa. Pacel
YeJoBeKa, UX
MIPOUCXOXKACHUE U
eauHcTBO. Kputnka pacuzma
Ponw yenoseka B 6nocdepe.
Yenosek u

AKOJIOTUYECKHI KPU3HC.
Ilytun BBIXOOA U3
9KOJIOTHYECKOTO

kpusuca. [Ipobaembr
YCTOMYMBOTO Pa3BUTHA.
Ilepcnexmugul

paseumus

OuoI02UYeCKUX HAYK

[ToaBeneHne UTOTOB N3YUYECHUS

Kypca «O061mas ouonorus», B
TOM YHCJIC BBIMOTHECHUSI
y4e0HO- UCCIIeI0BATEIHCKOM
Y MMPOEKTHOM

paboThI

OMOre0XMMHYECKOTO
KpPYroBopoTa B 6uocdepe.
[IponykTrBHOE OOIICHUE 1
B3aMMO/JICHICTBHE B IIPOLIECCE
COBMECTHOM yueOHOI
JIEATEIbHOCTH C YYETOM
MO3UIHMI IPYTUX y4aCTHUKOB
JIESITEIILHOCTH TPU O0CYKICHUH
KpyTrOBOpPOTOB BELIECTB B
ouocdepe.

CamocrosTenbHas
MH(POPMALIMOHHO-
MO3HaBaTeNIbHAs JESTENbHOCTD C
pa3IMYHBIMA HCTOYHUKAMHU
nHpopmauu o
OMOTreOXMMHYECKOM KPYTOBOPOTE
BelecTB B Ouocdepe, e€
KpUTHYECKasl OI[EHKA U
MHTEpIIpeTaLUs.
®opMupoBaHue

cOOCTBEHHOH IO3UIIAH IO
OTHOIIICHUIO K

Oounonornueckor nHpGopmaIuu,
IIOJIy4a€MOM U3 Pa3HbIX
HMCTOYHMKOB. Pa3Butue
MO3HABATEIIBLHOTO MHTEpeca K
M3Y4YEeHHIO OMOJIOTHUH B MIPOLIECCE
W3YYCHUS

JIOTIOTHUTEIHHOTO

MaTepHaia yueOHuKa
Onpenenenue
OCHOBOITOJIATAKOLIUX MOHATHIA:
dbopmarus Vcya, mepBUYHBIN
OyJIbOH, METAHOT€HHBIE apXCH.
[TponykTBHOE OOIICHHE U

3HAHUA B
MIPAKTHIECK
oH
JeSATEIIBHOC
TH

VYBaXuUTEIbHO
OTHOCHUTBCS K
YUUTENIO U
OJHOKJIACCHHKA
M.

Haxomuts
BBIXOJ U3
CHIOPHBIX
CUTYyaLUH.

[IponyxTrBHO
¢ o01IeHue u
B3aNMOJIEVICTB
W€ B mpolecce
COBMECTHOM
y4eOHOI
JIeSITeILHOCTH
C y4€TOM
TTO3HITNH
TPYTUX
YYaCTHUKOB
JIESITCIILHOCTH
npu
00CYXICHUH
BIUSTHHS
HAapKOTE€HH
BIX

BCIIIECTB Ha




B3aMMO/JICVICTBHE B IIPOLIECCE
COBMECTHOI yueOHOit
JIEATEIBHOCTH C YYETOM MO3ULIAI
JIPYTHX YYACTHUKOB
JIEATENIbHOCTH IIPU

MIPOIIECCHI
B KJICTKE.
Hcnonp3oBan
ue  CpeicTB
UKT B
pelIeHUH




o0CyXIeHUH TIPoOIIeM
HBOJIOIMH OHOC(hEPHI U POIIU
YeJI0BEKa B HEH.
CamocrosiTenbHas
nH(pOpMaITMOHHO-
MO3HABATENbHAS JESATELHOCTD C
pa3IMYHBIMH UCTOYHUKAMHU
uH(pOopMaIuu 00 IBOITIOLUN
ounocdepsl, e€ KpuTHIECKas
OLICHKA U WHTEPIIPETAIIHS.
dopmMupoBaHUe

COOCTBEHHOU TMO3UIUH 110
OTHOILIEHHUIO K

Ouosornueckoil nuHpopMaryH,
MOJYy4aeMOi U3 pa3HbIX
HWCTOYHUKOB. Pa3zButue
MO03HABATEJILHOTO HHTEpeca K
M3y4eHHUI0 OMOJIOTHH B IIpoIecce
U3Yy4EHUS

JIOTIOTHUTEIHHOTO

Marepuaia yudeOHuKa
Ornpenenenue
OCHOBOTIOJIAraouX MOHATHIA:
KpealmoHu3M, TUII0Te3a
CTallMOHAPHOTO COCTOSIHMSI,
THIOTE3a CaMOIIPOU3BOIBLHOTO
3apO’KICHUS )KU3HU, TUIIOTE3a
MaHCTIEPMUU, TUIIOTE3a
OMOXUMHYECKON YBOJIIOLINH,
abuorenes, runoreza PHK-mmpa.
CamocrosiTenbHas
MH(POPMALIMOHHO-
MO3HaBaTeNIbHAs JESTENIbHOCTD C
pa3IMYHBIMA HCTOYHUKAMHU
nHpopmaluu o

KOTHUTHBHBIX,
KOMMYHHKATHB
HBI X U
OpraHu3alMOHH
Bl X 3aJ1a4.

0): 00109314 (
METOIaMH
HAYYHOTO
[TO3HAHU,
UCTIOJIb3yEMBbI
MU TIpH
OHOJIOrHYECKH
X
HCCJIEIOBAHUS
X B IpoIiecce
BBITIOJTHEHHS
nabopaTtopH
BIX padoT.




MIPOUCXOXKICHUH KU3HU HA
3emite, €€ KpUTHYECKAsl OIICHKA
Y UHTEpIpeTaIusl.
dopmMupoBaHue

COOCTBEHHOM MO3UIUH 110
OTHOIIICHUIO K




Oounonornueckor nHpopmaIuu,
IIOJIy4a€MOM U3 Pa3HbIX
WCTOYHUKOB. Pa3zButne
MMO3HABATEJIbHOTO UHTEpeca K
M3Y4YEeHHIO OMOJIOTHUH B MPOLIECCE
W3YYCHUS

JIOTIOTHUTEIHHOTO

MaTepHaia yueOHuKa
Onpenenenue
OCHOBOIIOJIATAOLIMX  MTOHSATHM:
90H, 9pa, TMEpHoj,  DIoXa,
KaTapxeu, apXxei, IpoTepo30u,
(haHepo30ii, masieo30i, ME3030H,
KaifHO3011, KeMOpHii, OpJIOBUK,
CUITYp, I€BOH, apOOH, TIEPMb,
Tpuac, opa, Mell, HajeoreH,
HEOTeH, AaHTPOIIOTeH, TOJIOIEH.
[TponykTrBHOE OOIICHHE U
B3aUMO/ICHCTBUE B IIPOIIECCE
COBMECTHOH y4eOHOI
JIESITEIbHOCTH C y4ETOM MO3UIUI
JIPYTHX yYaCTHUKOB
JIESITEIbHOCTH MPHU O0CYKICHUU
mpo0yieM BOSHUKHOBEHUS U
pa3BUTHS KU3HU HA 3eMIIE.
CamocrosiTenbHas
nH(pOpMaITMOHHO-
MO3HaBaTeNIbHAs IeSITEIbHOCTh

C pa3IUYHBIMU UCTOYHUKAMU
uHpOpMaLu 00 OCHOBHBIX
ATanax 3BOJIOLUN
OpraHU4eCcKOro MUpa Ha 3emiie,
€€ KpUTHYECKas OlICHKA 1
WHTEpIpeTarus.

dopmMupoBaHre COOCTBEHHOM




MO3ULMH 110 OTHOILIEHUIO K
OMOJIOrHYEeCKOM
nHbOopMalluy, MoTy4aeMon U3




Pa3HbIX UCTOYHHUKOB.
Pas3Butre nozHaBarenbHOIO
UHTEpEeca K U3YUECHHUIO

OMOJIOrMH B MPOLIECCE U3YyUEHUS
JIOTIOJTHUTEIBHOIO

MaTepuaia yueOHUKa
Ornpenenenue
OCHOBOITOJIATAIOIINX TOHATHM:
aHTPOIIOI'€HE3, YEIOBEK pPa3yMHBIN
(Homo sapiens),
aBCTPAJIONIUTEKOBBIE, JTHOAU
(apxaHTpOIIbI, MAJIEOAHTPOIIHI,
HEOAHTPOIIbI), COLIMAIIbHBIE
(bakTopbl aHTPOIIOreHE3a
(TpynoBas

JeSITebHOCTb, OOIIECTBEHHBIH
00pa3 KHU3HH, PeUb, MBIIILUICHHE),
pacsbl (eBporeonHas,
MOHT'0JIOM/IHAsl, aMepUKaHOUIHAS,
HErpouIHasl, aBCTPAIOUIHAS),
pacusm.

[TpoxyxTuBHOE OOIIEHNE U
B3aWMO/ICHICTBHE B IIPOLIECCE
COBMECTHO yueOHOit
JIESITEJIbHOCTH C

y4€TOM HO3ULHUI IPYTUX
YYaCTHUKOB J€SITEIbHOCTH

pu 00CYXKISHUU

pacoreHesa.

CamocTrosTenbHas
MH(POPMALMOHHO-
MIO3HABATENbHAS IEATEIILHOCTB C
pa3IMYHBIMH UCTOUHUKAMHU
uH(popMaIuu 00 aHTPOTIOTEeHE3e,
€€ KpUTHYECKasl OLICHKA U




uHTepnpetanus. DopMupoBaHue
COOCTBEHHOM MO3UIINH T10
OTHOIIIEHHUIO K OMOJIOTHYECKON




nH(popMaIuu, moIy4aeMon

13 pa3HbIX UCTOYHHUKOB.
Ucnonp3oBanue cpeacts UKT B
pElIeHNH KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a/a4,
CBSI3aHHBIX C U3y4YE€HUEM
BOITPOCOB 3BOJIIOLIMH YEIOBEKA.
Pa3Butne nozHaBaTesnbHOrO
WHTepeca K U3YYCHHIO OUOJIOTUN
B IIPOLIECCE U3YUEHUS
JIOTIOJIHUTEILHOTO MaTepuaia
y4eOHMKA

Ornpenenenue
OCHOBOTIOJIAraoX MOHITHIA:
YCTOMUYMBOE pa3BUTHE.
[IponykTuBHOE OOIICHHE U
B3aMMO/ICHICTBUE B IIPOLIECCE
COBMECTHOM yueOHOM
JIEATEILHOCTH C YYETOM IO3ULUI
JIPYTUX yYaCTHUKOB
JIESITEIILHOCTH TPU O0CYKICHUH
poJu YesoBeKa B

ouocdepe.

CamocrosiTenbHas
MH(POPMALIMOHHO-
MO3HaBaTeNIbHAs JESTENIbHOCTD C
pa3IMYHBIMA HCTOYHUKAMH
nHpopmauu o

npobiaemMax yCTOHYHUBOTO
pa3BuTHs, €€

KPUTHUYECKAsl OLIEHKA U
MHTEpIpeTaLUs.
®opMupoBaHue

cOOCTBEHHOH IO3UIIAH IO




OTHOIICHUIO K
Ouooruueckoi HHpopmaIu,
MOJTy4aeMoil U3 pa3HbIX
nCcTOYHNKOB. OBllazeHne
METOAAMHU HAYYHOTO




MO3HAHMS, UCIIOJIb3YEMbIMH NPU
OMOJIOTMUECKUX

UCCJIEJOBAHMSIX, B IIPOLIECCE
BBITIOJTHCHHS Y4eOHO-
HCCJIEIOBATEIBCKOTO IIPOEKTA
«O11eHKa aHTPOIOT€HHBIX
WU3MEHEHUH B IPUPOJIEN.
PasButne ymenus

OOBSICHATD Pe3yJIbTaThl
OMOJIOTrMYECKUX

JKCIIEPUMEHTOB.

Pa3Butue nozHaBaTeIbHOrO
UHTepeca K U3YYECHHUIO

OMOJIOTUH B MPOLIECCE U3YUESHHUS
JIOTIOJTHUTEIBHOTO

MaTepuaia yueOHuKa
CaMoCTOATENbHBII KOHTPOJIb U
KOppeKLHs yueOHOMH
JIESITEIbBHOCTH C UCII0JIb30BAHUEM
BCEX BO3MOXKHBIX PECYPCOB JUIS
JIOCTHUKEHHSI TIOCTaBJICHHBIX Lieel
U peayln3aluy MJIaHOB
JIeSITEIIbHOCTH.

JleMoHCTpanus HaBBIKOB
MIO03HABATEIBHON pedIIeKCHH.
[TpoxyxTuBHOE OOIIEHNE U
B3aMMO/ICHICTBHE B IIPOLIECCE
COBMECTHO yueOHOit
JIEATEIIBHOCTH C YYETOM MO3ULIMI
JPYTUX YYaCTHUKOB
JIeSITEJIbHOCTH.
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Ilpunosxncenue 1

HOPMbI U KPUTEPUH
OIEHUBAHMUAA

OneHuBaHue yCTHOIO OTBETA y4aIMXCS
OtMmeTKka «5» cTaBUTCS B Cllydae:
1. 3Hanus, MOHUMaHUSL, TNTyOUHBI YCBOCHHUSI 00yUaromuMCs Bcero 00béma
IIPOrpaMMHOI0 MaTepHaia.
2. YMeHHUs BBIJICNATH TJIaBHBIE MTOJIOKEHHS B M3YYEHHOM MaTepHase, Ha OCHOBaHUH (DaKTOB U
IpUMEPOB 00001IaTh, JeNaTh BHIBO/IbI, YCTAHABIMBATH MEXIIPEIMETHbIE U
BHYTPUIIPEIMETHBIE CBS3H, TBOPUECKU MTPUMEHSIET MTOJIyUEHHbIE 3HAHHs B HE3HAKOMOM
CUTYyaluH.
3. OrcyrcTBUEe OHMIMOOK M HENOYETOB IPU BOCIHPOM3BEIECHUM H3YYEHHOI'O Marepuala, Ipu
YCTHBIX OTBETaX YCTPaHEHHUE OTJIEIbHBIX HETOUYHOCTEN C MOMOILBIO JOTIOJIHUTEIBHBIX BOIIPOCOB
yauTest, COOM0IeHNE KYJIbTYphl YCTHON peyu.
OrMmeTrka «4»:
1. 3HaHMe BCEro M3y4E€HHOr0 MPOrpaMMHOr0 MaTepuaa.
2. YMeHu# BBIICNATH TJIaBHbIE MOJI0KEHUS B U3yUYEHHOM MaTepuaie, Ha OCHOBAaHUU (aKTOB U
npuMepoB 00001IaTh, [JelaTh BbIBOJbI, YCTAHABJIMBAaThb BHYTPUIPEAMETHBIE CBA3H,
HNPUMEHSTh MTOJyYSHHbIC 3HaHUS HAa IPAKTUKE.
3. He3nauutenbHble (HerpyObie) OMMOKY M HEAOUETHI IPU BOCIIPOU3BEACHUN U3yUYCHHOTO
MatepHaia, coOII0IeHIe OCHOBHBIX MPAaBHJI KYJIbTYPbl YCTHON peyH.
OtMmeTtka «3» (ypoBEHb NPEACTABIECHUHN, COUETAIOIINXCS C JIEMEHTAMU HAayUYHBIX TIOHATHUI):
1. 3HaHMe U yCBOEHHUE MaTepHalla Ha YPOBHE MUHUMAJIbHBIX TPEOOBaHUI MPOTPaMMBl,
3aTpyIHEHUE MPU CAMOCTOSITEIbHOM BOCIIPOU3BEIEHNH, HEOOXOAUMOCTh
HE3HAYUTEIbHON TIOMOIIM NPENOAaBaTels.
2. YMmenue paboTath Ha YpPOBHE BOCTIPOU3BEACHUS, 3aTPYIHCHUS P OTBETaX HA
BUI0M3MEHEHHBIE BOIIPOCHI.
3. Hannuue rpyOoi OmMIMOKM, HECKOJBKHUX HETpyOBbIX MIPU  BOCIPOU3BEACHUU
U3yYEHHOI'0 MaTepHasa, He3HAUUTEeIbHOE HECOONI0JCeHNE OCHOBHBIX MPABMI KYJIbTYpPbI
ycTHOM peun. OTMeTKa «2»:
1. 3HaHMe U yCBOEHME MaTepHaja Ha YPOBHE HUKE MUHUMAJIbHBIX TPeOOBaHUH
IPOrpaMMbl, OTJEJIbHbIE IPEACTaBICHUs 00 U3YUYEHHOM MaTepualle.
2. OTcyTcTBHE YMEHHH paboTaTh Ha YPOBHE BOCIIPOU3BECHNUS, 3aTPY/IHEHHS [IPU OTBETaX Ha
CTaHJapTHBIE BOIIPOCHI.
3. Hanmmune HeCKOMbKHUX TPYOBIX OIIMOOK, OOJIBIIOT0 YUCia HErpyObIX MpU
BOCIIPOM3BEJICHUN U3yUYEHHOT'0 MaTepuaa, 3HauuTeJIbHOEe HECOOII0IEHNE OCHOBHBIX IPaBUII
KYJIbTYPbl YCTHO! PEUH.

OneHka BbINOJHEHHUS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT.
OtmeTka «5» CTaBUTCS, €CIIM YUYCHHK:
1) npaBWIIBHO ONpPEAEIIHI 1IeJIb OIBITA;
2) BBIMOJIHWI paboTy B MOJHOM 00BbEME C COOI0AEHUEM HEOOXO0ANMMOi
NIOCJIE0BATENBHOCTH IPOBEACHUS ONIBITOB U U3MEPEHUM;
3) caMOCTOSITENIHHO U PAIMOHAIBHO BHIOPAI ¥ TTOJATOTOBUJI JUISI OTIBITAa HEOOX0IMMOE
000pyI0BaHUE, BCE OIBITHI TPOBEI B YCIOBUAX U PEKUMAX, 00€CIICUNBAIOIINX
MOJTyY€HUE Pe3yIbTaTOB U BBIBOJOB C HAaMOOJIbIIENH TOYHOCTHIO;
4) Hay4HO TPaMOTHO, JIOTHYHO ONHUcal HabIroAeHus 1 c(hOpMYITUPOBAI BBIBOBI U3 ONbITa. B
IPEJICTAaBICHHOM OTYETE NMPaBUJIbHO U aKKyPaTHO BBIMOJIHWI BCE 3aIMCH, TaOIUIbL,



PUCYHKH,



rpaduKy, BBIYUCICHHUS U CIeIIal BHIBOIHI;

5) mpoSBISET OPraHU3aLMOHHO-TPYAOBBIC YMEHUS (MTOACP)KUBACT YUCTOTY pabOYero Mecra

Y TIOPSIJIOK Ha CTOJIe, 9KOHOMHO HCIOJIB3YET PACXOIHBIC MAaTEPHAIIBI).

6) SKCIIEPUMEHT OCYIIECTBIISIET MO TUIaHY C YYETOM TEXHUKU O€30MacHOCTH U TMPaBUII PaOOTHI C
MaTepuaJiaMu ¥ 000pyA0BaHUEM.

OtMeTKa «4» CTaBUTCS, €CIIU YUYEHHUK BBIMOIHUI TpeOoBaHU K oleHke "5", Ho:

. OIIBIT TMIPOBOJIWII B YCIIOBUSIX, HE 00ECIEUNBAIOIHNX JIOCTATOYHON TOYHOCTH U3MEPEHUIA;

. WK OBLITO JOTYIIEHO JBa-TPU HEI0UYETa;

. Wi He OoJiee 0JHOIT HeTrpy0oii OMMMOKU M OJJHOTO HE/I0UETa,

. WM SKCTIIEPUMEHT MPOBEJICH HE MOJIHOCTHIO;

D A W N =

. WM B ONTMCAHUH HAOJIFOICHUI U3 OTBITA JIOMYCTHJI HETOUHOCTH, BBIBOJIBI CJIEJIall HETIOTHBIE.

OtMmeTka «3» CTaBUTCS, €CIIU YUCHUK:

1. mpaBUIIBHO OIPEIEII IENb OMBITa; PA0OTY BBIMOIHSIET MPABUIBHO HE MEHEE YeM

HATIOJIOBHHY, OJJTHAKO 00BEM BBITIOTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh IPABHIILHBIC

pE3yNbTaThI U BHIBOJIBI IO OCHOBHBIM, MIPUHIIMITHATIHLHO BaKHBIM 33/1a4aM padoThI;

2. nnu noadop 00opyAoBaHuUs, 00BEKTOB, MaTEPHUAJIOB, a TAKXkKe pabOTHI 10 HAYAILy OIbITa

MIPOBEJI C IIOMOIIBIO YYHUTEIS; ITH B XOC MPOBEICHUS OIBITa H U3MEPEHUI OBUTH JOIYIICHBI

OLIMOKYU B ONMMCAaHUU HAOII0eHHH, (POPMYITHPOBAHIH BHIBOJIOB;

3. OMBIT MPOBOAUJICS B HEPAIIMOHAIBHBIX YCIOBHSIX, UTO MPUBEIO K MOTYUYEHUIO PE3YJIbTAaTOB C

0oJbIIIel MOTPEIIHOCTHIO; UM B OTYETE OBLITN JOMYIIEHBI B 00IIEH CIIOKHOCTH He OoJiee IBYX

oImMOOK (B 3aMMCAX €IUHUII, U3MEPECHHSIX, B BEIYUCIICHUAX, rpadukax, Tabauiax, cxemax, 1 T.]1.)

HE MPUHIUIHAIBHOTO AJIS JaHHOM paboThI XapaKTepa, HO MOBIUSBIINX HA pe3yibTaT

BBITIOJTHEHHUS,

4. momyckaeT rpyOyo omMOKyY B X0/1e IKCIIEpUMEHTA (B 0OBSICHEHUH, B 0POPMIIEHUU pabOTHI,

B COOJIIOZICHUU MTPABUJI TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ MaTepuaiaMu U

00opyOBaHNEM), KOTOPAst UCIIPABIISETCS MO TPEOOBAHUIO YUUTEISL.

OTMeTKa «2» CTaBUTCS, €CITU YUCHHK:

1. He ompeaen I CaMOCTOSTENBHO 1IeJTb OTBITA; BRIMOJIHUI pad0Ty HE MOJHOCTHIO, HE

MOJITOTOBWII HY’)KHOE 000pYTOBaHUE M 0ObEM BHITIOJTHECHHON YacTH pabOThI HE TIO3BOJISET

CIeNaTh MPABUILHBIX BHIBOJIOB;

2. WM ONBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIOICHUS TIPOU3BOIMINCEH HETPABUIIHHO;

3. WM B X0J1e pabOTHI ¥ B OTYETE OOHAPYKIIIUCH B COBOKYITHOCTH BCE HEIOCTATKH,

OTMEUYCHHBIC B TPEOOBAHUIX K OrleHKe "3";

4. nomryckaet nBe (u 6osee) rpyObie OMMOKU B X0/1€ SKCTIICPUMEHTA, B O0BSICHEHUH, B

odopmiieHnH paboThI, B COOTIOICHNH TTPaBUJI TEXHUKU 0€30TIaCHOCTH MpHU padboTe ¢

BEIICCTBAMH M 000PY0BaHUEM, KOTOPBIC HE MOXKET HCIIPABUTH JIAXKE 110 TPCOOBAHHIO YIUTEIIS.
OneHka caMOCTOSITEIbHBIX MUCbMEHHBIX M KOHTPOJILHBIX PadoT.

OT1MmeTKa «5» CTaBUTCH, €CIIA YUCHHK:

1. BeIMOTHWI paboTy 6€3 OMMOOK U HEJOUETOB;

2) nomycTui He 0oJiee OTHOTO HEI0YeTa.

OtMeTKa «4» CTaBUTCS, €CIIU YUYEHHUK BBIMOJIHWI padOTy MOJHOCTBIO, HO IOMMYCTHII B HEH:

1. He 6osee ogHOM HETPYOOIl OMIMOKK M OJTHOTO HEJIOUETA;

2. unu He OoJiee IBYX HEJJOUETOB.

OtMeTKka «3» CTaBUTCS, €CITM YYCHHUK IPAaBUIBLHO BBIIOJHWI HE MeHee 2/3 paboThl Win

JIOTTYCTHIT:

1. He Gosee ABYX rpyObIX OLIMOOK;



2. uny He O6oJiee 0THOM TpyOOH U OTHOW HErpyOoi OMMOKY U OJTHOTO HEJIOYETa;

3. wm He Oosee ABYX-TpeX HErpyObIX OMIMOOK;

4. wi ogHOU HEerpyOoi OMMOKY U TPEX HEJIOUETOB;

5. WK TIPH OTCYTCTBUU OIITUOOK, HO MPH HATUYIHUU YETHIPEX-TISITH HEJIOUETOB.
OTMmeTKa «2» CTaBUTCS, €CIIU YUCHUK:

1. JOMyCTHUI YUCIIO OMKUOOK M HEJJOYETOB MPEBOCXOAIIEE HOPMY, TIPU KOTOPOM MOXKET
OBITH BEICTABJIEHA oneHKa "3";

2. WY €CITU TIPAaBUIIBLHO BBITIONHUI MEHEE TIOJIOBUHBI PAOOTEHI.

OneHka BbINOJHEHUS TECTOBBLIX pa60T 1o OMOJIOTHM:

OLIeHKa MHMHUMYM MaKCUMYM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OueHyBaHye NPOEKTHOH PadoThl 110 OHOJIOTUH
Oo1ue TpedboBaAHUA K NIPOCKTHOH padoTe Mo OMOJOrHH.

[IpeacraBnsieMbIil TPOEKT TOJDKEH UMETh TUTYJIBHBIA JUCT C YKa3aHueM: (paMHuiIiu, UMEHH,
OTYECTBA HCIIOJIHUTEN W PyKOBOAUTENs (€f) MpoeKTa, Ha3BaHME MPOEKTa, rojla HalUCaHUs
paboThl, yKa3aHHUEM IIeJIeH U 3a/1a4 TPOCKTHOW paboTHI.

Copep:xaHue MPOEKTHOM pabOThI TOJKHO BKIIIOUATH TAKUE Pa3/ieibl, KaK:

- BBeJICHUE, B KOTOPOM 00OCHOBBIBACTCS aKTYaIbHOCTh BEIOPAHHOM WK
paccMaTpuBaeMoi MpoOIeMBbI;

- MECTO U BpPeMsI BBITIOJIHEHUS paOOTHI;

- KpaTKO€ OIMHCAaHWE WCIOJIB3YEMBbIX METOIMK C CChUIKAMHU HA MX aBTOPOB (€CIU TaKOBbIE
HEOOXOIUMBI JIJ1s1 PaOOTHI WIT HUCIIOIH30BAIUCH B HEH);

- CHCTeMAaTHU3MpPOBaHHbBIE, 00PaOOTaHHBIE PE3YNbTAThI UCCIICIOBAHUI;

- BBIBOJIBI, CACNIAHHBIC MTOCIIE 3aBEPIICHUS PaOOThI HAJ MPOECKTOM;

- MPaKTUYECKOE HCIOIb30BAHUE PE3YIbTAaTOB MPOEKTA;

- couuaibHas 3HAYMMOCTh TPOEKTa;

- mpwioxkeHue: ¢pororpaduu, CXeMbI, YEPTEIKU, TepOAPUH, TAOIHIIBI CO CTATUCTHICCKIUMHU
JTAHHBIMU U T.1T.

Kpurtepuy onieHKH IPOEKTOB 10 0MOJI0THH:

- YETKOCTh NOCTaBICHHOU IEJIH U 33]1aY;

- TeMaTUYeCKas aKTyallbHOCTh U 00bEM UCTIOIB30BAHHOW JTUTEPATYPHL;

- 00OCHOBaHHOCTb BBIOPAHHBIX METOJUK I TPOBEICHUS UCCIEIOBAHUM;

- TIOJTHOTA PACKPBITHS BRIOPAHHOM TEMBI POEKTA;

- 000CHOBaHHOCTbH BBIBOJIOB U UX COOTBETCTBUE MOCTABICHHBIM 33/1a4aM;

- YpOBEHB MPEJCTABICHHBIX JAHHBIX, TIOJYYCHHBIX B XO0JI€ UCCIICIOBAHMS BHIOPAHHOM
npo0sieMsl (00beKTa), X 00paboTKa (MMPU HEOOXOAUMOCTH);

- aHaJu3 MOJTYYEHHBIX JAHHBIX;

- HaJIM4He B pad0OTe BHIBOJIA WJIM PAKTHYECKUX PEKOMEHIAIIHIA;



kauecTBO odopmieHus pabotel (Hamuyue (poTromMaTepHalioB, 3apHCOBOK, CITHCKA

HCITOJIB3yEMOM JINTEpPaTyphl, repOapHBIX MaTEPUAIOB K MMPOCKTaM MO OOTAHUKE H T.1.).

KQI/ITGQI/II/I OLHEHKHU BBLICTYVIVICHUSA NOKJIATINUKA 110 3AIUTE MPOCKTA:

000CHOBAHHOCTb CTPYKTYPBI 10KJIAJIa;

BBIYJICHEHHE IJIaBHOTI'O;

MOJIHOTA PacKphITUS BEIOPAHHOW TEMAaTUKU MCCIIeIOBaHUS NIPU 3allUTE;

UCIIOJIB30BaHUE HAIIIAAHO-UIUIIOCTPATUBHOIO MaTepHUaa;

KOMIIETEHTHOCTb, JPYAMPOBAHHOCTh JOKJIaJ4MKa (BBICTYNAIOIIET0) M YMEHHE €ro

6BICTpO OPHUCHTUPOBATHCA B cBoci pa60Te IIpu OTBETAX Ha BOIIPOCHI, 3a1aBACMBbIC KOMHUCCHEH

(4neHamu JKOpHU WIN SKCIIEPTHON KOMHCCHEN);

YPOBCHBb IPCACTABIICHUA OOKJIada IO IIPOCKTY (YMCHI/IG NOJIb30BATHC IIPU HU3JIOKCHUHN

AOKJIaga U OTBCTAX HAa BOIMPOCHI MaTCpUaiaMH, IOJTYUCHHBIMU B XOAC I/ICCJIGIIOBaHI/ISI), YCTKOCTh U
SICHOCTB IIPpU OTBECTAX HAa BCC BO3HUKANOMINMEC B XOAC JOKJIaJa BOIIPOCHI IO IMPOCKTY, UTO ABJIACTCA

HCOTHCMIICMBIM IT0Ka3aTCJICEM CaMOCTOATCIBbHOCTHU BBIIIOJIHCHUA pa6OTI)I Io BI)I6paHHOI71 TEME.
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