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MNOACHUTEJIBHASA 3AIIMCKA

IIpn paspaborke nporpaMMmsl 1o OHOJIOrHH TEOPETHYECKYIO OCHOBY IS
onpezeneHus NOAXO0JA0B K (OPMHPOBAHHUIO cOAEpkaHHus yd4eOHOro mnpeamMera
«buonorus» cocraBumm:  koHuentyaisHsie nonoxkenus @OIOC COO o
B3aUMOOOYC/IOBJIEHHOCTH  LEJIeH, COJepiKaHus, pe3y/bTraroB O0y4YeHus U
TpeOOBaHMil K YPOBHIO MOJITOTOBKU BbIIYCKHUKOB, MMOJIOKEHUs 00 00IIMX LeIsX |
NPUHLUIAX, XAPAKTEPHU3YIOIMX COBPEMEHHOE COCTOSHME CHUCTEMBI CpPEIHEero
odutero oOpasosanus B Poccuiickoii Menepaunu, a Takke NOJIOKEHUs O cnelu(uke
Ouonoruy, e€ 3HAYEHWH B [I03HAHUM SKUBOH TIpUpOABI H oOecrneYeHuu
cyllecTBOBaHUsA 4enoBedeckoro obuiecrBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM,
omnpe/ie/ieHbl OCHOBHbIE (DyHKLUH OPOrpaMMBbl 110 OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no 0uonoruu Jaét npeAcTaBieHue O LeisiX, 00 o0Lel cTpareruu
00y4eHHs, BOCIUTAHUS U pa3BUTHs 00y4atomMXCs CpecTBaMu y4e0HOro npeamera
«buonorusy, onpenensieT 00sA3aTeNnbHOE NPEAMETHOE COAEPKAHKE, €r0 CTPYKTYPY,
pacripeiesieHue 1o pasiesiaM W TeMaM, PeKOMEHIYeMYIO [0CJeL0BaTeIbHOCTb
H3y4eHUs Y4eOHOro MarepHalia ¢ y4€TOM MEKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3eil, JIOMMKM 0O0pa3oBaTelIbHOrO mpollecca, BO3PACTHBIX 0COOEHHOCTEIH
00yHaroIuXCs.

B nporpamme 1o OHOJIOrHH TAKIKE Y4UThIBAKOTCA TPEOOBAHUS K IUITAHUPYEMBIM
JIMYHOCTHBIM, METAlpPeJAMETHbBIM U MpPEJMETHBIM pe3yjbTraraM OOy4eHHs B
(opmupoBanuu OCHOBHBIX BHJIOB y4eOHO-103HABATEJIbHOIH
AeSTeNbHOCTH/YUeOHBIX AEHCTBHI 00ydYalOUUXCSl 110 OCBOCHHIO COJEpIKaHMsI
OHOJIOrH4eCKOro o0pa3oBaHus.

B nporpamme no duonoruu (10-11 xiaccsl, 0a30Belil ypoBEHb) peajiu30BaH
MPUHLHUI NPEEMCTBEHHOCTH B W3y4eHUM Ouojioruu, Onaronaps 4emy B Heil
NPOCMAaTpUBAETCsl HANpaBJIEHHOCTh HAa pa3sBUTUE 3HAHUIA, CBS3aHHBIX C
(OpMHUPOBaHHEM  €CTECTBEHHO-HAYYHOrO  MHPOBO33pPEHUS,  LEHHOCTHBIX
OpUEHTALMI JINYHOCTH, IKOJIOTMYECKOr0 MBILIUIEHUS, IPEACTABICHHII O 3J0POBOM
oOpase KHU3HM W OEpeKHbIM OTHOLIEHHEM K OKpYy’Karouleil NnpupoaHoil cpene.
[Tosromy Hapsiy ¢ u3yuyeHHeM OOLIEOHOIOrHUeCKUX TEOpHi, a TakKe 3HaHUU O
CTPOEHHH KHMBBIX CUCTEM PA3sHOrO PaHIra U CYLIHOCTH OCHOBHBIX IPOTEKAIOLIUX B
HUX MPOLECCOB B NpOrpaMMme 1o OHOJIOrHH Y/EIeHO BHHUMAHUE HCIOJIb30BAHUIO
NOJIy4EHHBIX 3HAHWI B MOBCEIHEBHOM KM3HM UL PELIEHUs IPUKIIAJIHBIX 3a1a4, B
TOM 4YHCJIE. NMPOQUIAKTHUKM HACJIEJCTBEHHBIX 3a00JieBaHUl uesloBeKa, MeIUKO-
reHEeTUYECKOI0 KOHCYIbTHPOBAaHMs, 00OCHOBAHUS SKOJIOTHYECKH LeIeco00pa3sHoro
MOBE/ICHUS] B OKPYIKalOLIEel NPUPOJHON cpejie, aHaIu3a BIUSHUS XO3SIHCTBEHHOMN
JeSATEIbHOCTH YeJI0OBEKA HAa COCTOSIHHE NPUPOIHBIX U UCKYCCTBEHHBIX YKOCHCTEM.

Ycunenue BHHUMAHUS K HpHKJ]a,ElHOﬁ HalpaBJICHHOCTH yqeﬁﬂom npeamera
2



«buonorusy NpoAUKTOBaHO HEOOXOAUMOCTBIO O0ECeYeHH s YCIIOBHI [UTst peLIeHHs]
OJIHOM M3 aKTyaJIbHBIX 3a/7a4 LWKOJIbHOIO OHOJIOrHYecKoro o0pa3oBaHus, KoTopas
npeanojiaraer (popMupoBaHUe y O0YHAIOLIMXCS CIIOCOOHOCTH alanTHpPOBATLCS K
N3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOLIEr0cs COBPEMEHHOIO MUpA.

buojioruss Ha ypoBHe cpeaHero ooOLero odpasoBaHUs 3aHMMAET BaKHOE
mecto. Ona oOecneuuBaer (opmupoBaHue y 00y4HalOLMXCS [PEACTaBJICHUH O
HAy4HOIl KapTUHE MHpa, pacluupsieT U 0000LaeT 3HaHUA O KUBOH npupone, eé
OTJIMYMTEJIbHBIX MPU3HAKAX — YPOBHEBON OpraHu3aluy U IBOJIOLMU, CO3IAET
YCIOBUSL  JJISi:  TO3HAHWA  3aKOHOB  JKMBOH  NpUpoabl,  (OPMUPOBAHUS
()YHKLMOHAJIBHOI IPaMOTHOCTH, HABBIKOB 370pOBOro M Oe3onacHoro oOpasa
HKHU3HU, YKOJIOTHYECKOr0 MBILICHUS, [IEHHOCTHOIO OTHOLIEHUs K JKUBOM MpUpoje
U 4YEJIOBEKY.

bosblioe 3Hauenne GUOIOrust UMEET TakiKe JUIsl pellleHUs] BOCIIUTATEIbHBIX 1
pasBUBalOLMX  3axa4  cpeaHero  odwero  oOpa3oBaHMs, — coLMAlIU3ALUH
oOyuatommxcs. M3yuenne Ouonoruu obecrneduBaeT yciaoBust 1 (popMUpOBaHMs
MHTE/UIEKTYa/IbHbIX, KOMMYHUKAUMOHHBIX ¥ HMH(QOPMALHUOHHBIX HAaBBIKOB,
ICTETUYECKOH KYJIBTYPBI, CIIOCOOCTBYET HMHTErpauuy OMONOrHYECKHX 3HAHUU C
Mpe/CTABICHUSMHU U3 IPYTUX YUeOHBIX IPEIMETOB, B YACTHOCTHU, (PU3UKH, XUMHH U
reorpauu. Ha3BaHHble NONOXKEHHS O MpeJHa3HA4eHUH Y4eOHOro mpeamera
«buonorua» cocraBu/iM OCHOBY JUIS ONPEIE/ICHHMA IMOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €ro COJAEp:KaHUs, I[PeJCTaBJIEHHOr0 B MporpaMMe 1o
OHOJIOTHU.

OTt6op conepxanus ydedHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYLIECTBIEH C IMO3MLUHA KyJIbTYPOCOOOpPA3HOro MOAXO0JA, B COOTBETCTBHU C
KOTOpBIM OOy4arolyecs JOJKHbl OCBOWTH 3HAHUA M YMEHHs, 3HA4YUMBIE IIs
(opmupoBaHusi 00WEH KyJbTYypbl, ONPEAENSIOLINE AJeKBAaTHOE MOBEIEHHE
YyeJloBeKa B OKpYKalollel NMPUPOIHON cpelie, BOCTPeOOBAHHbIE B MOBCEIHEBHOMN
’KN3HM M NpakTHueckoil aesrenbHocTH. Ocoboe MecTo B ITOH cucTeMe 3HAHUIA
3aHUMAIOT 3JIEMEHTBI COJIEPIKaHUs, KOTOPbIE CIIy’KaT OCHOBOW /Uit (pOpMUpPOBaHUs
NpeACTaBeHHil O COBPEMEHHOH €CTECTBEHHO-HAy4YHOH KapTUHE MHpa U
LHEHHOCTHBIX  OPHEHTAUUsAX  JUYHOCTH, CHOCOOCTBYIOLUMX  I'yMaHW3aLUU
Ouosiornueckoro o0pa3oBaHus.

CtpykTypupoBaHue cojepikanus y4eOHOro marepuana B [POrpaMMme 10
OHOJIOrHH OCYLLUECTBJIEHO € Y4YETOM HNPHOPUTETHOINO 3HAYEHHUs 3HAHUHA 00
OTJIMYMTENBHBIX OCOOEHHOCTSIX JKMBOI MPUPOJBI, O €€ YPOBHEBOH OpraHu3anuy U
3BoJIIOLMHK. B cooTBeTCTBUY € 9THM B CTPYKTYpe yueOHoro npeamera «buonorus»
BBIJIENIEHBI CIIEIYIOLIHE coJepskaTe/ibHble MMHUU: «bronorus kak Hayka. MeTobl
Hay4yHoro nosHanus», «Knerka kak Ouonoruueckas cucrema», «OpraHusm Kak

3



ouonoruyeckas cucrema», «Cucrema U MHOroodpasue OpPraHHYECKOro MHpay,
«DBOJIIOLMSE XKHUBOI NPUPOJB), « DKOCUCTEMBI U MPUCYLIHE UM 3aKOHOMEPHOCTHY .

Llens u3yuenuss ydeOHoro npeamera «buosorusiy Ha 0a30BOM YpOBHE —
opjajieHne  OOyHAIOLMMUCA  3HAHUSMU O  CTPYKTYPHO-(yHKIMOHAIBHOIM
OpraHu3ali OKUBBIX CUCTEM pAa3HOr0 paHra U npuoOpeTeHue yMeHwuii
UCIOJIB30BaTh ITH 3HAHUS JUIS 'PAMOTHBIX JEHCTBUI B OTHOLUEHHU OOBEKTOB
JKUBOM PUPO/IBI U PELLEHUS PA3JINYHBIX HKU3HEHHBIX NPOOJeM.

Hoctukenue uean usydeHus yuyedbnoro npeamera «buonorus» na 6azoBom

YpOBHE 00eCIe4UBACTCS PELUIEHUEM CIIeAYIOLIMX 3a/1ay:
OCBOEHHE 00y4AIOUMMHUCS CUCTEMb] 3HAHUH 0 OMOJIOTHYECKUX TEOPUAX, YUSHUSAX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTe3aX, NpaBWiax, CJIYKallUX OCHOBOH Juis
(hopMUpPOBaHUs NIPEACTABIEHHI O €CTECTBEHHO-HAYYHOI KapTUHE MUPA, O METOAAX
HAY4YHOro IMO3HAHWs, CTPOEHUH, MHOTOOOpa3sui M OCOOEHHOCTSIX JKUBBIX CHCTEM
pa3sHOro YpOBHs OpraHu3auuy, BBIZAIOMUXCS OTKPLITHAX M COBPEMEHHBIX
UCCIIEI0BAaHUSX B OMOJIOTHH,

(popMupoBanne y 0O0ydarOLIMXCs MO3HABATENBLHBIX, HHTEJIEKTYaJIbHBIX M
TBOPYECKUX CIOCOOHOCTEH B NPOLIECCE aHanM3a JaHHBIX O NYTAX pPa3BUTHS B
OMOJIOrUM HAy4yHBIX B3IVIS0B, WAEH M NOAXOAOB K U3YYEHHUIO JKUBBIX CHUCTEM
pa3sHOro YpOBHsl OpraHuM3alMyi; CTAHOBJIEHHE Y O0yd4arommxcs oOued KyJIbTypsbl,
()YHKLMOHANBHON TIPaMOTHOCTU, Pa3BUTHE YMeHHH OOBACHATH W OLEHHBAThH
SIBJIEHUS OKPYIKAIOLIEro MUpa JKUBOW MPHUPOJIBl HA OCHOBAHWHU 3HAHWIl M OMNLITA,
MOJIyYeHHBIX NPU U3ydeHuH Ouosoruy; (opMUpoBaHue y 00ydarOLIUXCs YMEHHil
WLTIOCTPUPOBATH 3HAUEHHE OUOTIOrHYECKUX 3HAHUH B NPAaKTUYECKOIl 1eATeIbHOCTH
YeJI0BEKa,  pPa3sBUTHM  COBPEMEHHBIX  MEIMUMHCKMX  TeXHOJOrud o
arpoOUOTEXHOJIOTHIl, BOCHUTAHHE YOEKIAEHHOCTH B BO3MOKHOCTH MO3HAHUS
YEeJIOBEKOM JKUBOIl NPUPOJAbI, HEOOXOAMMOCTH OEpe’KHOr0 OTHOLUEHHS K HeH,
COOIO/IEHHs] ITUHECKUX HOPM TIPU TPOBEIEHHH OHOJIOTHYECKUX UCCIIEI0BaHHIA;

OCO3HAHHE LEHHOCTU OMOJOTMYECKUX 3HAHHWH [ MOBBILIEHHUS YPOBHS
IKOJIOTHYECKOH KYJIBTYPbI, U1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

NpUMeHeHNHe NPUOOPETEHHLIX 3HAHUI U YMEHUI B NOBCEIHEBHON KU3HH s
OLIEHKH I[10CJIEACTBUIl CBOEH AEATE/IbHOCTH 110 OTHOIUIEHUIO K OKpY KaroLleil cpene,
cOOCTBEHHOMY 3/10POBbIO, 00OCHOBaHHE M COOJIIOZEHHE Mep NPO(UIAKTHKH
3abosiesanuii. B cucreme cpeadero obiero odpasosanus «buosorusy, uzydyaemas
Ha 0a30BOM ypOBHE, sBJIsIeTCs 00s13aTe/IbHBIM YUeOHBIM IPEAMETOM, BXOIALIMM B
cocTas npeaMeTHoi obnactu « EcTrecTBEHHO-HAaYYHbIE IPEIMETHIY.

Jlns u3yuenus Guosioruu Ha 0a30BOM YpOBHE cpeiHero ofbuero odpasoBaHus

orBoautcs 68 wacos: B 10 kmacce — 34 4aca (1 gac B nenemo), 8 11 knacce — 34 uaca (1
4ac B HEJIEMIO).



COJAEPKAHUE OBYUEHUA
10 KJIACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsizp OMOJ10ruu ¢ OOLLUECTBEHHBIMU, TEXHUYECKUMH U
JPYTHMH €CTECTBEHHBIMH HaykamH, (UIoco(ueil, ITUKON, CTETUKOH U MPaBOM.
Posnb Ouonoruu B popMUpOBaHHK COBPEMEHHOI Hay4HOI kapTuHbl Mupa. Cuctema
OHMOJIOrHYeCKHUX HaYK.

MeTobl nO3HAHKS KUBOH NPUPO/II (HA0IOAEHHE, IKCIIEPUMEHT, ONUCAHKE,
M3MEpeHue, KjlacCH(MKalus, MOJEIMpPOBaHUe, CTaTHCTHYeckas o0paboTka
JTAHHBIX ).

JdemoncTpanun:

[optperst: Y. apsun, I'. Menaens, H. K. Konsios, [[x. Yorcon u @. Kpuk.

TabGnuus! 1 cxemsl: «MeToab! I03HAHUS KUBOW IPUPOIBD) .

JlaGopaTopnble H npaKkTHYeCKHe PadOThI:

[TpakTnueckas paGora Ne 1. «Mcnonb3oBaHue pas3/iM4YHBIX METOAOB NpPH
M3YUYEHUH OMOIOrnYecKUX O0OBLEKTOBY.

Tema 2. JKuBble cHCTeMBI H HX OpPraHH3aNAs.

Jussie cucremsl (OnocucTeMbl) Kak npeaMer u3yuenus ouonorun. Oriudue
KUBBIX CUCTEM OT HEOPraHU4eCKOH MPUPOLL.

CgoiicTBa GuocucTeM U UX pazHooOpasue. Y poBHH OpraHu3aluu OMOCUCTEM:
MOJIEKYJIAPHBIH, KJIETOYHbIH, TKAHEBbIH, OPraHU3MEHHBIH, MOMYJIALHOHHO-
BUJI0BOIH, 9KOCHCTEMHBIH (0MOreoneHoTUYeCKHii), OuocdepHsIii.

JdemMoncTpanumn:

TaOGnuuel u cxembl: « OCHOBHBIE NPU3HAKH JKU3HU», « Y POBHH OpraHu3aluu
HKUBOH NPUPOBDY.

Obopynosanue: moaens mosekysst JJHK.

Tema 3. XumMH4ecKHil COCTAB H CTPOEHHE KIETKH.

Xumuueckuii coCcTaB KIETKH. XMMHYECKUE IJIEMEHTBI. MAKpPODJIEMEHTBHI,
MHUKpO2/IeMeHThl. Boja u MuHepabHbie BelecTsa.

@OyHKUMM BOABI M MHHEpalbHBIX BewecTs B kierke. [lopnepixanue
O0CMOTHYECKOro Oanasca.

Benku. CocraB u cTpoenue 0eskoB. AMHHOKUCIOTBI — MOHOMEPBI O€JIKOB.
HesaMmeHnumble H 3aMEHUMbIE AMUHOKHUCIIOTHI. AMHUHOKUCIIOTHBIH cOcTaB. Y pOBHU
CTPYKTYpbl O€IKOBOIl MOJIEKY/Ibl ([€pBUYHAs, BTOpPUYHAs, TpeTHYHaAs W
4eTBEPTHYHAsl CTPYKTypa). XHMH4YeCKHe CBoOiicTBa OesikoB. buonoruueckue
(yHKUH OeJKOB,



Depments! — Ouonornueckue karanu3aropel. CTpoeHHe (pepMeHTa: aKTUBHbIH
ueHTp, cyoOcrparnas cneunpuunocts. Kodepments. Buramunbl. Oraudus
()epMEHTOB OT HEOPraHMYECKUX KaTalIM3aTopoB.

Yrnesoasl MOHOCAXapubl (IM0ko3a, pubo3a U ae30xkcuprbo3a), Jucaxapuibl
(caxapo3a, flakro3a) MW noiucaxapuabl (Kpaxman, [JIMKOTeH, LeJUIJI03a).
buonoruueckue QpyHKIUHM YIIIEBOIOB.

Jlunuaer:  Tpurnuuepuasl, (Qochomunuasl, crepouisl. ['mapoguiabHo-
rugpooOubie cBoiictBa. buonormueckue @QyHkumu aunuaosB. CpaBHeHue
YII€BOJAOB, OCJIKOB U JIMITH/I0B KaK HCTOYHHKOB SHEPIrUH.

Hyknennoseie kucnorsi: JIHK u PHK. Hykneotuael — MoHOMEpSI
Hyk/1enHOBBIX KucnoT. Ctpoenne u Qynkuun JIHK. Crpoenune n ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u gynkuuu.

[{uronorus — nayka o kierke. Knerounas reopusi — npumep B3auMo/I€HCTBHA
u/ei u (paKTOB B HAYYHOM NMO3HAHUU. MeTOIb! U3YUYEHHUS KIIETKHU.

Knerka kak nenocrnas sxusas cucrema. O01Me NpU3HaKH KJIETOK: 3aMKHYyTast
HapyxHas MemOpana, monekynsl JIHK kak renernyeckuii anmapar, cucrema
cHHTEe3a Oeka.

Tunbl KIETOK: JykapuoTHyeckas # rnpokapuoruyeckas. OcobdeHHOCTH
CTpoeHHst npokapuornueckoil kinetku. Knerounas crenka Oakrepuii. Ctpoenue
JykapuoTH4deckol kiaeTku. (OCHOBHbIE OTJIMYUS PACTUTENBHOIN, >KUBOTHOH u
IPHOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbl KIETOK — KJIETOYHAsl CTEHKA, ITIMKOKAIUKC, UX
¢ynkuuu. ITnazmarnueckas memOpana, eé€ cBoiicTBa u QyHkuuu. L{utonnasma u eé
oprasouasl. OnHomemOpanusie opranouasl kierku: JIIC, annapar [onbmxu,
mu30coMbl.  [TosyaBTOHOMHBIE OpPraHOM/bl KJIETKM: MUTOXOHJPHH, IUTACTHBL.
[Ipoucxoxaenue MuTOXOHApHA u mwiactua. Buael njnactujy. HememOpanusie
OpraHou/ibl KJIETKH: PHOOCOMBI, KJIETOYHBI LEHTP, LEHTPHUOJIH, PECHUYKH,
KryTHKH. OYHKIUH OPraHou/10B KJIeTKH. Brinovyenus,

Anpo — perynaropuslii ueHtp kietku. Ctpoenue siupa: sjaepHas 000/104Ka,
KapUOILIa3Ma, XPOMATUH, SIAPBIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

Jdemoncrpanun:

[Toprpersi: A. Jleseuryk, P. I'yk, T. [lIBann, M. [lIneiinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. Bap.

Juarpammsl: «Pacnpenenenne XMMHYECKUX DJIEMEHTOB B HEXKHBOM PUPOIEY,
«Pacnpeenenre XuMHYECKUX WIEMEHTOB B JKUBOW NPUPOIEY.

Tabmuusr u cxemsl: «Ilepuonuueckas TabivUa XUMHYECKHX DJIEMEHTOBY,
«Ctpoenue MoneKkyJisl BOJIbl», «bruocuntes 0eskay», « CTpoeHne MoseKyibl Oeskay,
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«Crpoenune (epmenta», «Hykneunossle kucnorsl. JIHK», «Crpoenue MonekyIisl
ATOy», «Crpoenue sykapuotuueckoil kieTku», «CTpoeHHEe KUBOTHON KIETKHY,
«Ctpoenue pacTurenbHON KIeTkH», «CTpoeHHe NPOKAPUOTHYECKOH KIETKHY,
«CtpoeHue sapa KneTkm», «YrieBoas», «JInunuasn.

OO0opynoBanue: CBETOBOH MHKPOCKON, OOOpYJOBaHWE /sl IPOBEEHHS
HAOMIOAEHUH, M3MEPEHUil, 3KCNEPUMEHTOB, MUKPOIpEnaparbl pacTUTE/IbHbIX,
MKUBOTHBIX ¥ OAKTEPHAIIbHBIX KIIETOK.

JlabopaTopHblie H HPAKTHYECKHE PA0OTHI:

Jlaboparopuass paGora Ne 1. «M3yueHue KaTallUTHYECKOH AaKTHBHOCTU
(epMEHTOB (Ha NpUMEPE aMUJIa3bl WU KaTajiasbl)».

JlaGopatopuas paGora Ne 2. «M3yuenue CTpOEHHSI KIETOK pacTEHHil,
XKUBOTHBIX M OakTepuil moJ MHUKPOCKONOM Ha rOTOBBIX MUKpONpenaparax M ux
OIHUCAHUEN.

Tema 4. /Ku3neenTe/ IbHOCTH KJIETKH.

OOMeH BelecTB, WM MeTa0ou3M. AccuMuigius (njaacTuiyecknii ooMeH) u
JUCCUMMIISILIAS  (IHEpPreTUYECKuii OoOMEH) — JBe CTOPOHBI €JMHOrO Ipouecca
merabosiu3ma. PoJib 3aKOHOB COXpaHEHHs BELIECTB M JHEPruM B IMOHUMAHHU
MeTabosu3Ma.

Tunel oOMeHa BenlecTB: aBTOTPo(HBIIH U retepoTpoduslii. Ponb epmenTos B
0OMEHE BEIIECTB U NPEBPALLEHUH JHEPTUN B KIIETKE.

@®otocunte3. CseroBas u TemHOBas (asel QorocuHTe3a. Peakuuu
torocunTesa. DPdexkTuBHOCTL PoTocHHTE3a. 3HAUeHUE (POTOCHHTE3A /ISl IKU3HU
Ha 3emie. Bausuue ycnoBuii cpeas! Ha (pOTOCHMHTE3 U CIOCOOBI MOBBIILEHUS €ro
NPOAYKTUBHOCTH Y KYJIBTYPHBIX pPACTEHMUIA.

XemocuHTe3. XeMOCHHTE3UpyloLIne OakTepuy. 3Ha4eHne XeMOCHHTe3a /i
’KN3HU Ha 3emie.

OuepreTuyeckuii oOMeH B kieTke. PaciienieHnue BewlecTB, BblJEJIEHUE U
aKKyMYJIMPOBAaHUE JHEPIUu B KJIETKe. DTallbl JHEpreTuueckoro oomena. I nukonus.
bpoxxenue u ero Buabl. KuciaoponHoe okucieHHe, WM KIETOYHOE JbIXaHUE.
OxucnutensHoe gpochopusinposanue. IPHEKTUBHOCTL IHEPreTHIECKOro 0OMeHa.

Peakunun wmarpuuHoro cunre3a. [eHernueckas wuHpopmauuss u JIHK.
Peanuzauusi renerndeckoll uH(opmauuu B kierke. [eHerudeckmit ko u ero
cpoiicta. Tpanckpunuust — matpuunblii cunte3 PHK. Tpancnsiuug — Guocunres
Oenka. Dransl TpaHcisiuun. Koauposanue amuuokucinor. Pons pubGocom B
OuocuHTe3e Oeska.

Heknerounsle (popmbl sxu3nu — Bupychl. Mcropust otkpsitus Bupycos (. W.
HBanoBckuii). Oco0EHHOCTH CTPOEHMS M IKM3HEHHOI0 IMKIIA BHPYCOB.
bakrepuogarun. bone3nn pacreHuii, >XMBOTHBIX M YEJIOBEKa, BBI3bIBAEMbIE
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Bupycamu. Bupyc ummynonedunura yenoseka (BUU) — Bosdynutens CITH]/Ia.
OOparHas  TpaHcKpunuusi, peBepraza u  uHTerpasa. llpoguinakrtuka
pacnpocTpaHeHus BUPYCHBIX 3a00J1€BaHMii.

Jdemoncrpanun:

[Toprperst: H. K. Konsuos, /1. M. UBanosckuii, K. A. Tumunpszes.

Tabmuuer u cxemsl: «Tunsl nutanus», «Metabonuszm», «MHUTOXOHAPUS?,
«DHepreTuueckuii oOMen», «Xnoponnacr», «Dorocunres», «Crpoenue JJHK»,
«Crtpoenue u pyHkunonuposanue renay, «Cunres Oenkay, «l'eneTuuecknii kom»,
«Bupyco», «bakrepnogarn», «Crpoenne u xusHeHnslii nukn supyca CITH/a,
oaxrepnogara», « Permkauns JTHK».

O6opynoBanue: Mojenu-anmiukauun «Yasoenue JIHK u Tpanckpunuusy,
«buocunres Oenka», «CtpoeHue kieTku», Mozesns cTpykTypsl JJHK.

Tema 5. PasmMHoOKeHHe H HHAHBHAYA/ILHOE PA3BHTHE OPTaHH3MOB.

Knerounslii LMK, WIKM SKA3HEHHbIH nukia kietku. HMurepdaza m mutos.
[Tpoueccsl, npotekarouine B uHTepdasze. Pernnukanus — peakuuss MarpHYHOro
cunreza JIHK. Crpoenue xpomocoM. XpoMOCOMHBIH HAOOp — KapHOTHIL.
Jumnouanelii ¥ ramiouaHblii XpoMOCOMHbIE  HaOopel.  XpoMmaTtuisl.
[luTosoruvyeckue OCHOBbI  Pa3MHOXKEHHUS UM UHAMBHAYIbHOIO  pa3BUTHs
oprauu3moB. [lenenue knerkn — wmuro3. Crammm wmwurosza. [lpoueccsl,
MPOUCXOSALIME HA PA3HBIX CTAAUSAX MUTO3a. BHOJIOrHYeCKHid CMBIC] MUTO3a.

[Iporpammupyemasi rubens kiaerku — anonto3. OopMbl  pa3MHOKEHHS
opraHu3MoB: Oecrnojioe u mnojoBoe. Bujabl 0ecnojoro pasMHOXKEHUs: Je/IeHHe
HAJIBOE, MOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CITOPOOOPa30BaHKe, BEreTaTuBHOE
pasMHOkeHHe. MCKyCcCTBEHHOE KJIOHMPOBAHHWE OPraHU3MOB, €r0 3HAYEHHWE ISl
cenexuuu. IlonoBoe pazmHoxkeHue, ero oTiauuus ot decnonoro. Meiio3. Craauu
meiiosa. [Ipoueccsl, npoucxosiue Ha cragusax meiiosa. [lopenenue xpomocom B
meiio3e. Kpoccunrosep. buonornueckuii cMbIci 1 3HaYeHue meiio3a. ['amerorenes
— mpouecc 00pa3oBaHUsl MOJIOBBIX KJIETOK Yy JKUBOTHBIX. [loJoOBbIE Kese3bl:
ceMeHHUKH W suuHukW. OOpa3zoBaHue M pa3BUTHE MOJOBBIX KJIETOK — ramer

(cnepmarosonn, siilexiaeTka) — cnepmaroreHe3 u osoreHe3. OcobeHHOCTH
CTpOeHHsl sfiileKkneToKk M crnepMmarto3ouaos. OmnonorBopenue. [lapreHorenes.
Wuausuayansnoe — pasButue  (OHTOreHes). OMOpUOHAIbHOE  pa3BHTHE

(omOpuorenes). Dtanbl SMOPUOHANIBLHOTO PAa3BUTHA Y MO3BOHOYHBIX JKUBOTHBIX:
apoOnenue, racrpysuusi, opraHoreses. IlocromOpuonansHoe pasputie. Tunsi
MOCTAOMOPHOHAIBHOIO pa3BUTHSA: MpsMOe, Henpsamoe (JiM4uHO4YHOe). BiusHue
cpelibl Ha pa3BUTHE OPraHU3MOB, ()AKTOPbI, CMOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
ypozactsa. PocT u pa3sutue pactenuil. OHTOreHe3 1IBETKOBOIO PpacTeHus: CTPOEHHE
CEMEHH, CTAJAUU PA3ZBUTHSI.



JdemMoncrpanuu:

Tabmuubr u cxemsl: «@opMmbl pa3sMHOXKEHHMS OpPraHu3zMoB», «JlBoitHoe
OIUIOJIOTBOPEHHE Yy LIBETKOBBIX pacTeHuil», «BererarusHoe pasMHOXKEHHE
pactenmii», «Jlenenue knerkn Oaxrepuii», «CTpoeHHE NONOBBIX KIETOKY,
«Crpoenue xpomocombl», «Knerounslii nuukny, «Pemnukauus JJTHK», «Mutozy,
«Meiios», «IIpsamoe n Henpsmoe paszsutue», «l'ameToreHes y MiIeKONUTAIOWUX U
yesioBeka», «OCHOBHBIE CTA/IUM OHTOTEHE3aY.

Oo0opynoBanue: MHKPOCKOII, MUKpOIIpenaparhl «Cnepmaro3ousl
miexonuratouiero», «finexnerka miuekonurawoouero», «KapHokuHes B KIeTKax
KOpellKa JyKa», MarHuTHas Mojelb-aniuiukauus «/lejneHue kieTku», MoOZelb
JIHK, moziens meTadazHoit XpoMOCOMBI.

JlaGopaTopnble H npaKkTHYeCKHe PadOThI:

JlaGoparopuas pabdora Ne 3. «HaOmoneHue MmuTO3a B KIE€TKaX KOHYMKA
KOpELIKa JIyKa Ha FOTOBBIX MUKPOIpPENnaparax».

JlaGoparopuas paGora Ne 4. «M3ydyenue cTpoeHHs TNOJIOBBIX KIETOK Ha
rOTOBBLIX MUKpPOIpenaparaxy.

Tema 6. HacjieicTBeHHOCTH H H3MEHYHBOCTH OPraHH3MOB.

[Ipeamer u 3ana4uu renetuku. Ucropus passurus renetuxu. Porns uuronorun
¥ SMOpHOJIOrMU B CTAHOBJIEHUM reHETHKH. Bknax pocCHiiCKMX U 3apyOeskHbIX
YU€HBIX B pa3BUTHE TreHeTHKH. MeToasl reHeTHkH (rHOPHA0JIOrHYECKU,
LIMUTOreHEeTUYECKUH, MOJIEKYJIspHO-reHeTndeckuii). OCHOBHblE TreHeTHYecKHe
nousitust. I'eHeTuueckast CHMBOJIMKA, UCIIOBL3yeMasl B CXEMaxX CKPELLUBAHUI.

3aKOHOMEPHOCTH HACIIeI0BAHUS MPH3HAKOB, ycTaHOBIeHHbIE [ MeHenem.
MonoruOpujHoe ckpeuBaHue. 3akoH eauHOOOpasust ruOpua0B INEPBOroO
nokojieHus. [IpaBuino noMuHUpoBaHuUs. 3aKOH pacllerieHus npu3Hakos. [ unoresa
uuctorhl ramer. Ilonmnoe u  Henonnoe jgomuHupoBaHue. JluruOGpuanoe
CKpeLLHBaHHE. 3akoH HE3aBUCUMOI0 HacJIeJ0BaHus [IPU3HAKOB.
[{uToreneTuyeckue OCHOBBI JUrHOPUAHOIO CKpELMBAHUS. AHanU3UpyloLlee
ckpewiuBanue. Mcnonb3oBanue aHaIU3HPYIOLIEro CKpeLUBaHKs U1 ONpelesIeH s
reHotuna ocodu. CueruienHoe HacnenoBanue npusHakos. Pabora T. Moprauna no
CLIEIUIEHHOMY HacJle/IoBaHuIO reHoB. Hapyluenue cuernsieHus reHoB B pesyjibrare
KPOCCUHIOBepa. XpOMOCOMHAs TE€OpUs HAC/IECTBEHHOCTH. [ eHeTuueckue KapThl.

['eneruka nona. XpoMOCOMHOE OnpejieneHue noua. AyToCOMbl U IOJIOBbIE
xpomocomsl. I'omoramerHsie u rereporameTHble opranu3Mmel. Hacnejposanue
[IPU3HAKOB, CUEIICHHBIX C [1OJIOM.

M3meHnunBocTs. Buibl H3MEHUMBOCTH: HEHACJIEICTBEHHAS M HACI/IEICTBEHHASL.
Pons  cpeasl B HEHAC/IEACTBEHHONM  M3MEHYHMBOCTH.  XapakTepHCTHKa
MOAU(HUKALMOHHON U3MEHYUBOCTH. BapualuoHHBlii psij U BapHallMOHHAS KpHBasl.
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Hopma peakuuu npusHaka. KonuuecTBeHHble W KaueCTBEHHBIE NPH3HAKH M HX
HopMa peakuuu. CBoiicTBa MOAU(HUKALMOHHONH N3MEHUYHBOCTH.

Hacnencrsennas, wim reHotunuyeckas, u3MeHunBocTb. KomOuHaruBHas
M3MEHYMBOCTL. Meiio3 M MOJOBOM Mpouecc — OCHOBA KOMOMHAaTHBHOM
H3MeHuuBOCTH. MyTaunonnas uameHnuuBocts. Knaccuukanus mytauuii: reHHble,
XPOMOCOMHBIE, reHOMHbIe. YacToTa U npu4uHbl MyTauuil. Myrarenssie ()akropsi.
3aKOH roMOJIOrHYECKUX PsAZIOB B HacleacTBeHHOH u3menunBoctd H. Y. BaBunosa.

BHesiiepHast HacJ1e/ICTBEHHOCTb U H3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOZblI TEHETHKH
YyeJIOBEKA: FeHEaI0rH4ecKuil, OJIM3HEIOBLINH, HUTOr€eHETUYECKUH, OMOXMMHUYECKHIA,
MOJIEKYJIAPHO-TEHETHYECKHH. CoBpemeHnHoOe ornpeneieHue reHOTHUIA:
MOJIHOT€HOMHOE CEKBEHMPOBAHME, I'€HOTHIHPOBAHKE, B TOM YHUCJE C MOMOLILIO
[TI[P-ananu3a. HacnencrBenusie 3a00neBaHusi 4esOBEKA: TreHHble O00JIe3HHU,
Oo/e3HH ¢ HAC/IECTBEHHOH MpPeJpacloOKEHHOCTBI, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue M reHeparuBHble Mytauuu. CrBonoBble kineTku. [IpunHuMME!
310pOBOro 00pasa *U3HU, JHArHOCTHKH, MPO(UIAKTUKY U IE€UEHUS FEHETHYECKUX
OonesHeil. Meauko-reHeTHYECKOE KOHCYJILTHPOBaHME. 3HAYEHHWE MeEIHLMHCKOI
FEHETHKH B IIPEJOTBPALLEHUU U JIEYUEHUU IEHETHYECKUX 3a00/1eBaHU I Ye/I0BEKa.

Jdemoncrpanuu:

[Hoptperst: I'. Mengens, T. Moprau, I'. ne ®pu3, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. . Basunos.

Tabnuus! 1 cxemsl: « MOHOrHOpHAHOE CKPELLMBAHUE U €I0 LIUTOreHETHYeCKast
OCHOBa», «3aKOH paclleNyIeHNs U ero LUTOreHeTHYeCcKas OCHOBA», «3aKOH YUCTOTEI
rameT», «Jlurndbpuanoe ckpemuanuey», «Llutonornueckue oCHOBbI AUTHOPUIAHOIO
CKpeluBaHusy, «Meio3y, «B3aumoaeiicTBie ajjie/IbHbIX NeHOBY, «I'eHeTn4eckue
KapThl pacTeHWii, )KUBOTHBIX U 4enoBeka», «['eHeruka noma», «3akOHOMEPHOCTH
HACJIeJOBAHUS, CLEIUIEHHOTO ¢ noyioM», «KapuoTumel yenoBeka W KUBOTHBIXY,
«Buael m3menuusoctny, «Moaudukanuonnas usmMeHUuBOCTHY, «Hacnenosanue
pesyc-(akropa», «I'eHeTnka rpynn kpoBu», « MyTauuoHHas H3MEHUYHBOCTD .

ObopynoBanue: Mozenu-anmmkauuu «MOHOrHOPUIHOE CKPELMBAHUEY,
«Henonnoe nomuHuposanuey, «Jlurubpuanoe ckpemmsanue», «llepexpécr
XpOMOCOM», MUKPOCKOI U MUKponpenapar «J{pozoguna» (HopMa, MmyTauuu GpopMmsl
KpPBUILEB U OKPAcKy Tesa), repoapuii « opox noceBHOM».

Jlaboparopubie u npakTH4YecKHe padoThbl:

JlaboparopHasi padora Ne 5. «M3y4yenune pesysbTaroB MOHOTMOPHIHOIO H
JUrHOPUIHOIO CKPELMBAHUS Y AP030(UiIbl Ha FOTOBBIX MUKPOIpENnaparax».

JIaGopatopnas padora Ne 6. «M3ydyenne MoauukaOHHON N3MEHYHBOCTH,
NOCTPOEHHE BApUALMOHHOIO psiia U BApUALIMOHHON KPUBOID».
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JIaboparopuas paGora Ne 7. «Ananu3 mytauuid y apo30(uibl Ha rOTOBBIX
MHKpOINpenapaTax».

[Ipaktnueckas paGora Ne 2. «CocraBneHue H aHIU3 POAOCIOBHBIX
4eJI0BEKay.

Tema 7. Cesiexunst oprannzmoB. OcHOBbI 0HOTEXHOIOTHH.

Cenekuus kak Hayka W npouecc. 3apokIEHHE CENEKLUUHM M JOMECTHKALUS.
Vuenue H. M. Basuiiosa 0 LieHTpax NpoMCXOxKIEHUS 1 MHOroo0pasus KyJIbTypPHbIX
pactenuii. LleHTpbI NPOUCXOKAEHUS AOMALIHUX JKUBOTHLIX. COpT, MopoJa, [TaMm.

CoBpemeHHBIE METO/IbI CeleKIHU. MaccoBblil U MHAMBHIYaIbHbIH OTOOPHI B
ceJieKLMH pacTteHuil u JkuBOTHBIX. OueHka 3kcrepsepa. biuskopoxacTseHHOe
ckpeiinBanue — uHOpuaAuMHr. Ymcras nuHusa. CKpelMBaHWE YMUCTBIX JHHHUIL.
I'eTeposuc, umm rudpuHas cuia. HepoacTBeHHoe ckpeliuBaHue — ayTOPHIAMHI.
Otrpanénnas rudpuan3anus u eé yenexu. MckyccTBeHHbIH MyTareHes u nojy4eHue
NOJIMIION10B. JIOCTHIKEHUS CENIEKLIUH PACTEHUI, )KUBOTHBIX 1 MUKPOOPraHU3MOB.

BuotexHonorust kak orpacib NpOU3BOJACTBA. ['eHHAs WHKeHepHsA. DTarbl
coznanust pexomOunantHoil JIHK wu tpancrenssix opranusmos. Kierounas
urxenepust. Knerounsie kynasTypsl. MUKPOKIIOHANBHOE Pa3MHOMKEHHE PACTEHM.
KionupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SICTBEHHBIX OpPraHUu3MOB.

Okonoruveckue M JTtHueckue  npobnembl. I'MO - renerunuecku
MOAU(HIIUPOBAHHBIE OPraHU3MBbI.
JeMoHcTpanuu:

[Toprpersi: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabnuupr u cxemsl: kapra «lleHTpel npoucxoxkaeHuss U MHOrooOpazus
KYJLTYPHBIX pacTeHuity, «[lopoabl qoMamHuX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «Otnanéunas rubpuausanus», «Padortel akagemuxa M. @, UBanosa»,
«Iomunnonansy, «OO0bekTel Ouorexnosnorun», «Kinerounsie KyabTypbl
KinoHupoBanue», « KonctpynpoBanue u nepeHoc reHoB, XpOMOCOMY .

O0opynoBaHue: MyJISKH TU10/10B U KOPHEIIOA0B AUKUX (JOPM U KYJILTYPHBIX
COpTOB pactenuil, repdapuii «CenbckoX03siCTBEHHBIE PACTEHUS .

JlabopaTopHnbie H NPpAKTHYECKHE PA0OTDI:

Okckypcust «OCHOBHbIE METOJbl M JOCTHXKEHMSI CeJIeKIMM pacTeHuil u
JKUBOTHBIX (Ha CEJIEKIIMOHHY IO CTAHILINIO, IUIEMEHHYIO (hepmy,
COPTOMUCHBLITATE/ILHBIH  y4acTOK, B TEIUIMYHOE XO3siCTBO, J1abdoparopuio
arpoyHUBEPCUTETA WIH HAYYHOIO LIEHTPA)».
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11 KJACC

Tema 1. DBo/1lonHOHHAS OHOJIOIHS.

[Ipeanocbulkd BO3HMKHOBEHHS 3BOJIOLUMOHHON TEOpUH. DBOJIOLHOHHAA
Teopus u e€ mecto B Ouonoruu. BnusiHue 3BOMIOLUOHHON TEOPUH HA Pa3sBUTHE
OHOJIOrHH U IPYTUX HAYK.

Cunerensctsa ssomouuu. [laneoHronornyeckue: nocaeA0BaTENBHOCTD
MOSIBJIEHNs] BHMJ0B B [MAJICOHTOJOTMYECKON JIETOMHMCH, NepexoaHbie (OPMbI.
buoreorpajuueckue: cXoCTBO H pa3nu4ue ayH U (paop MaTepuKoB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA M paziuuus SMOPHOHOB Ppa3HBIX BHIOB
M03BOHOYHBIX. (CpaBHUTEILHO-AHATOMHUYECKUE. TOMOJIOTMYHBIE, AHAIOTMYHBIE,
pyAHMEHTapHblE OpraHbl, araBu3Mbl. MONEKYJISIPHO-OHOXHMUYECKUE. CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBLIX MeTa0OIMYecKHX MyTell y Bcex
OpraHH3MOB.

OomouuonHas teopust Y. Jlapsuna. Ilpeanocbuiku BO3HHUKHOBEHUS
AapBuHU3Ma. JIBmkyuue cuiibl 3Boimouud BUAOB 10 [apsuny (u30blTO4HOE
pPasMHOXEHHE [PU OrPaHHYEHHOCTH PECYPCOB, HEOINpeaeNéHHas HU3MEHUYUBOCTD,
Oopr0a 3a cylecTBOBaHHE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus 3somonuu (CTD) u eé OCHOBHbIE NOJIOKEHUS.

Muxkpossomouus. [omysuns kak eiMHUNA BUIA U BOJIIOLUH.

JBmwxyiiue cuibl (akTopsl) IBOMIONUKM BHJIOB B npupoje. MyTalnOHHBbII
npouecc M KOMOMHATHBHAs W3MEHYMBOCTL. llonynsiiMoHHBIE BONHBL U Apeiid
reHoB. M3omsius u Murpanus.

EctectBeHHblii 0T0Op — Hanpasisiommii  ¢Qaktop dBoitonun. Dopmbl
€CTECTBEHHOr0 0TOOopa.

IIpucnoco0sieHHOCTh OPraHUu3MOB Kak pesyJibTaTr dBoiouuu. Ilpumepst
npucnocoOeHuii y opranu3smoB. ApoMop(o3bl ¥ U0 AANTALUY.

Bun u  BujgooOpazoBanue. Kpurepun Buaa. OcHOBHbE  (DOpMBL
BU1000pazoBaHus: reorpauueckoe, IKOJI0rH4ecKoe.

MaxkpoaBomonus. @Dopmbl  IBOMIOUMHM:  (puiieTHHecKas, JAMBEpreHTHas,
KOHBEPreHTHas, napaieisHas. HeoOparumocTs 3B0IIOLUY.

[IporcxokaeHHe OT HecleuHaaIu3upoBaHHbIX npeakos. IIporpeccupyromas
crieluann3auus. AanTUBHas pajuarius.

Jdemoncrpanun:

[Toprpersi: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanerckuii, K. M.
bop, 3. 'exkens, ®©. Miomuiep, A. H. Cesepuos.

Tabmunus! u cxemsl: «PazBuTe opraHndeckoro Mupa Ha 3emiie», «3apo/ibiLn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «@Popmel  OGOpb0bl 32
cyulectBoBanue», «EcrectBeHHblil oTOOp», «MHOroodpasue coproB pacTeHHii»,
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«MuorooOpasue  nopoa  #uBOTHBIX»,  «Ilonynaumm»,  «Myraunonsas
M3MEHYUBOCTB», «Apomopdoss», «Mauoanantauumny, «OOwas aereHepauusy,
«/IBwxkymme cunsl oBomouuny, «Kapra-cxema wmapuipyra nyremecrsus .
Hapsuna», «bopsba 3a cyuectBoBanue», «IIpucnocoGiaeHHOCTs OpPraHU3MOBY,
«['eorpaguueckoe BHA000pazoBaHue», « IKOJIOrHUYECKOE BUI000pa30BaHKeEY.

O0opyioBaHue: KOJUIEKLHS HACEKOMBIX C pa3jIMYHBIMU TUIAMH OKPACKH,
Ha0op II0J0B U ceMsiH, kosuiekuus «lIpumepsl 3alUTHBIX NPHCIOCOOIEHHI Y
HKUBOTHBIX», MOAeNb «OCHOBHBIE HaNpaBIECHUS JBOIOLMK», O0BEMHAs MOJENb
«CTpoeHHE roJI0BHOTO MO3ra NO3BOHOYHBIXY.

buoreorpaguueckas kapra wmwupa, ko/ulekuus «@DoOpMbI COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX UM pacTeHuil», Mozaens anmaukanus «llepexpécr
XPOMOCOM», BJIakHbIE penaparsl « PazBurue HacekoMoro», « PazsuTue JisrymKm,
mukponpenapar «/lpozoduna» (Hopma, MyTaluu (JOPMBI KPBIILEB U OKPACKH TeJa).

JlaGopaTopnble H npaKkTHYeCKHe PadOThI:

JlaGopatopuas paGora Ne 1. «CpaBHeHue BHIOB 1O MOP(OIOrHYECKOMY
KPUTEPHIO».

JlaGopatopuas padota Ne 2. «Onucanue npucnoco0IeHHOCTH OpraHnu3Ma U eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3snnKHOBeHHe H Pa3BHTHE KH3HH Ha 3emIe.

JlonayuHnble npezicraBjieHHs O 3apoxAeHUM ku3Hu. HayuHble runoress
BO3HUKHOBEHMSI JKM3HM Ha 3emie: a0uoreHe3 W mnaHcrnepMus. XuUMHUUecKas
9BOJIIOLMS. AOHOreHHBII CHHTE3 OPraHUYEeCKUX BELIECTB M3 HEOPraHHYECKUX.
DKCIEPUMEHTAIBHOE NOATBEPIKAeHHE XUMUYEcKoi IBomonnu. HavanbHele ytanst
ouonornueckoii asononuu. I'mnoreza PHK-mupa. @opmupoBanue mMeMOpaHHbIX
CTPYKTYP M BO3HHKHOBEHHE NpPOTOKJIETKU. llepBbie KiIeTKM M HUX IBOIIOLMA.
®opMHUpOBaHIE OCHOBHBIX I'PYIII JKHUBLIX OPraHU3MOB.

Pa3Butue xu3nu Ha 3emie no ’pam u nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickass dpsl.  [laneosoiickas spa u €€ nepuoabl: KeMOPUICKMIA,
OpJIOBUKCKHIA, CUITYpPUIICKHIA, JIEBOHCKHIT, KAMEHHOYTOJILHBIH, IIEPMCKHIA.

Me3so3oiickast opa 1 €€ epro/ibl: TPUACOBBII, IOPCKHIi, MEIOBOIA.

Kaiino3olickas o2pa M €€ nepuojbl: NaJeOreHOBBIH, HEOreHOBBIH,
aHTPOIOT€HOBLI.

XapaxTepucTHKa KIMMara M reojorudeckux npoueccoB. OCHOBHBIE JTarlbl
IBOMIOLMU PACTUTEIBHOIO H JKMBOTHOrO Mupa. ApoMopo3sl y pacTeHuii u
#KUBOTHBIX. [TosIBNIEHHE, pacLBET U BBIMUPAHHUE IPYIII JKUBLIX OPraHU3MOB.

Cucrema opraHM4eckoro Mmpa kak oOTpakeHue 3Bomouuu. OCHOBHBIE
CHCTEMATHYECKHE IPYIIbl OPraHU3MOB.
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OBOJIIOLMS 4e/I0BEKA. AHTPONOJIOrHs Kak Hayka. Pa3BuTue npeacrasieHuii o
NPOUCXOXKIAEHUN 4ernoBeka. Mertoasl u3yueHus autponoresnesa. (Cxozacrea u
paznuuMs 4yenoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHE YEI0BeKa.

JBuxyuue cunsl ((paktopsl) anTponoresesa. HacneacrsenHasi '3MEHUHMBOCTh
1 ectecTBeHHbI 0TOOp. OOLIeCTBEHHbIH 00pa3 KU3HU, H3rOTOB/IEHHE OpY/Iuii
TpyJa, MBILLJIEHUE, PEYb.

OcHOBHBIE CTaAMU M BETBH JBOJIIOLMU YeJIOBeKa: aBcTpajionureky, Yenosek
ymensiil, Yenosek npamoxoawmmii, YenoBek Heanaepraibckuii, Yenosek
pasymublii. Haxojnku HCKOMaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTh
pacnpocTpaHeHus, 00BEM roJJOBHOrO MO3ra, 00pas KU3HH, OpY Aus.

Yenoseueckne  pacel. OcHOBHble  0O/bLIME  pachl.  €BpONEOM/HAs
(eBpa3miickast),  Herpo-aBCTpajioujiiHasi  (dKBaTOpuaibHasi),  MOHIOJIOM/HAS
(a3uarcko-amepukanckas).  Ueprsl  npucrnocoOJ€HHOCTH  [peJcTaBUTeIel
4eJI0OBEUECKUX pac K YCJIOBUAM CYLIECTBOBAaHUsA. ENUHCTBO 4eOBEUECKUX pac.
Kpurnka pacuzma.

JdemoncTpanun:
[Toprperst: @. Penu, JI. Tlacrep, A. M. Onapun, C. Munep, I'. IOpu, U.
JapsuH.

Tabmuusr n cxemsl: «BosnukHoBenne ConHeuHoll cucremsd, «Pa3Burtue
opranuuveckoro mupa», «PacturenbHas knerka», <« KuBoTHas  KiIeTKay,
«IIpokapnoruueckas knerka», «CoBpeMeHHas CUCTEMAa OPraHUYECKOro Mupay,
«CpaBHEHHME AHATOMHYECKUX YEPT CTPOEHUS 4YEJOBEKA U HYEIOBEKOOOpa3HbIX
o0e3bsin», «OCHOBHBIE MeCTa NAJEOHTOJONMYECKHX  HAXOA0K  MPeIKOB
COBPEMEHHOro uejioBeka», «JlpeBHeiime moam», «Jlpesnue moau», «llepsbie
COBPEMEHHBIE JIIOIW», «HenoBeyeckue pacsly.

O0opynoBaHue: myssikd  «IIpoucxoxienne  denoBeka»  (OKOCTEHI
ABCTPAIONUTEKA, NUTEKAHTPOIA, HEAHAEPTablla, KPOMAHLOHLA), CIENKA WIH
M300paXeHUs! KaMEHHBIX OpyJAMil NEpPBOOBITHOIO 4YeJIOBEKA (KAaMHU-YOIIEpPHL,
pyOuna, ckpebna), reoxpoHojoruyeckas Tabnuua, koekuus «PopMsl
COXPaHHOCTH UCKOMNAEMBIX JKUBOTHBIX U PACTEHHID».

JlabopaTopHnbie H NPpAKTHYECKHE PA0OTDI:

[IpakTiueckas pabora Ne 1. «M3yueHnue uckonaembIX OCTAaTKOB pacTeHUil u
HKUBOTHBIX B KOJUIEKLUSAX).

OKcKypeusi «DBOMIOLUS OPraHU4ecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIi I KpaeBeuecKuii My3eii).

Tema 3. Opranu3msl B OKPYKA0IIAS Cpeja.

DKOJIOrus KaK HaykKa. 3a7a4y U pas3zielnnbl 9KOIOruH. MeTo bl IKOIOrHuecKuX
MCCIIe10BaHNIT. DKOJIOrHYeCKOe MUPOBO33PEHHE COBPEMEHHOIO YE€JI0BEKA.
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Cpenbl o0uTaHusi OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYLIHAs, [OYBEHHAS,
BHYTPHOPraHU3MEHHas.

Oxonornyeckue (akropsl. Knaccupukauus 9SKOJIOTHYECKHX (PAKTOPOB:
abuoruyeckue, OMOTHYECKHE U aHTponoreHHsle. JledicTBUe JKOIOrHYECKHUX
(aKTOpPOB HA OPraHU3MBI.

AoOunornueckue (GpaxTopbl: CBET, TeMIepaTypa, BaaxHocTb. Doronepuoansm.
[TpucnocoGnennss oOpraHu3MOB K  JIEHCTBMIO  aOUMOTHYECKUX  (DAKTOPOB.
buonoruyeckue puTMsl.

buoruueckue Gaxktopsl. Buasl OuoTHYECKUX B3aUMOAEHCTBHI: KOHKYPEHLHS,
XHUILIHUYECTBO, cuMOKO03 u ero ¢opmbl. Ilapazutusm, koonepanusi, MyTyanusm,
KOMMEHCQIH3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEHTPAIU3M.
3HavyeHue OMOTHYECKHMX B3aUMOJCHCTBUII JUIsl CYLUECTBOBAHUS OPraHU3MOB B
IPUPOAHBLIX COOOILECTBAX.

DKOJIOTMUECKUE XapakTepucTUku mnonyasiuuu. OCHOBHBIE —MOKa3aTenu
MONYJIILUK: YHUCIEHHOCTb, [JIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHPOCT,
murpauusi. JluHamuka YUC/IIEHHOCTH NOMYJISILIUU U €€ peryJisiiius.

Jdemoncrpanuu:

[Hoptpersi: A. I'ymbounsar, K. @. Pynbe, D. ['ekkens.

Tabmuus! u cxemst: kapra «[Ipupoxansie 30ub1 3emnu», «Cpeasl o0UTaHKA
opranusmoB», «®oronepuoausm», «l[lomynsuuu», «3akOHOMEpHOCTH poCTa
YUCJAEHHOCTH NOMYJISILUU HHPY30puH-Ty(Penbkny», «IIuieBslie nenuy.

JladopaTopuble H npaKTHYecKHe PadOThI:

JlaGopatopnas padora Ne 3. «Mopdonornueckue 0COOEHHOCTH pacTeHHil U3
Pa3sHbIX MECT OONUTAHUSD).

JlaboparopHast pabora Ne 4. «Biusinue cBeta Ha poOCT H pa3BUTHE YEPEHKOB
KOJIEYCa.

[TpakTiueckas padora Ne 2. «[Toac4ér miOTHOCTH NOMYJISLUH pa3HbIX BUIOB
pacTeHuin»,

Tema 4. CoodmecTBa H IKOJIOrHYeCKHE CHCTEMBL.

CoobectBo opranuzmoB — OuoueHo3. CTpykTypsl OuOLEHO3a: BHJOBas,
MPOCTPAHCTBEHHAs, Tpoguueckas (numesas). Buasl-nomuHantel. CBsizn B
OuoueHo3e. Dxosorndeckue cuctemnl (9xkocucremst). Ilonsitue 00 sxocucreme u
OuoreoueHose. POYHKIHOHAILHBIE KOMIIOHEHTBI JIKOCHCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peylleHTel. KpyroBopoT BEIECTB U MOTOK YHEPrHH B IKOCUCTEME.
Tpoduueckue (nuinessie) ypoBHH 3kocucTeMbl. [Tumiessle Lenu u cetd. OCHOBHbIE
MOKa3aTeln AKOCUCTEMBbI: OMoMacca, MPOAYyKLHsS. DKOJIOMMYECKHE MHUPaAMHIbI:
MPOAYKIMH, 4YUCIEHHOCTH, Ouomaccel. CBoOiicTBa IKOCHCTEM: YCTOHYHBOCTD,
camoperyJsinus, pazsurue. Cykueccust.
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[TpuponHsbie 3KOCHCTEMBbI. DKOCHCTEMBI 03€p M PeK. DKOCHCTEMAa XBOHHOro
WU [LIHPOKOJIMCTBEHHOTO JIECca.

AHTpOIOreHHbIe  JKOCHCTEMBI.  ATrpO3KOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruyeckoe U X03siCTBEHHOE 3HAYEHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak Qakrop ycroiunsoctH skocucteMm. CoxpaHeHue
OuoI0rHYecKoro pasHooOpasus Ha 3emie.

Yyenue B. W. Bepnaiackoro o Guocdepe. I'panuisl, coctaB U CTpyKTypa
ouocgeprl. Kusoe BeuiectBo u ero ¢Qynkuuu. OcoGeHHocTH Ouocdepsl Kak
rodanbHOi 3KocHCTEMBl. JluHaMuueckoe paBHOBecue M OOparHas CBA3b B
ouochepe.

KpyroBopots! BewlecTs U OMOre0XUMHUYECKUE LIMKIIB! 3JIEMEHTOB (YIJIEpO/a,
aszora). 3oHaibHOCTH Ouocepsl. OcHOBHblE OHOMBI cyinu.YenoBeuecTBO B
ouocepe 3emun. AmnTponoreHHbie u3meHenuss B Ouocgepe. [nobGanbhbie
skonoruueckue npodnembl. CoOCyLIECTBOBAaHME MPUPOJALI UM YEJIOBEUECTBA.
Coxpanenue OuopazHooOpa3us Kak OCHOBa ycToituumBocTH Ouocepsl. OcHoBa
pPALMOHAIBHOIO YIPABICHUS MPUPOAHBIME PECYpPCaMH M UX UCHOJIL30BAHUE.
Jocrrxenust OHOJIOrUH M OXpaHa NPHUPOJIbL.

JdemoncTpanun:

[Toprperst: A. JIx. Tencnu, B. H. Cykaués, B. Y. Bepnanckuii.

TaGmuust u cxemsl: «IIumessie nenu», «buonenos: cocraB U CTPYKTypay,
«IIpuponnsie coodbuectBa», «llenu nuranus», «IKOJIOrHYECKas MUpaAMHIAY,
«buocgepa u uenosex», «IKOCUCTEMA LINPOKOJIUCTBEHHOIO JIECa», « DKOCUCTEMA
XBoiiHoro jeca», «buouenos Bopoéma», «ArpoueHo3», «IIpumepHbie
aHTPOIOreHHbIE BO3AEIICTBHS Ha NpUPOY», « BakHelie HCTOUHUKY 3arps3HEHUs
BO3/lyXa M IPyHTOBBIX Boa», «[louBa — BaxHeliiuas cocrapnsiowas onocheps»,
«®akropel  gerpagaumm  nouB», «IlapuukoBelii 3 dexTy,  «DakTopsl
paaMoaKTUBHOrO 3arps3Henus Ouocgeps», «OOwas crpykrypa Ouocgepsi»,
«Pacnpocrpanenne >xkuzHu B Ouochepe», «O30HOBBIA 3KpaH OHOCPEPH,
«Kpyrosopot yriepona B 6uocepe», « Kpyrosopor azora B npupoae».

OobopynoBanue: Mozenb-aniumkanus « Tunuunele OHOLEHO3bD», repdapuit
«PacturesbHbIe COODLIECTBAY, KOJUIEKIUU «bronenosy», « Bpeauren BaskHelnx
CEJILCKOXO3SMCTBEHHBIX KYIILTYP», repdapuu U KOJUIEKLMU PACTEHUIA U JKUBOTHBIX,
MpUHAIENKALINE K Pa3HbIM JKOJIOTHYECKUM IpynnaM oaHoro Buaa, Kpacuas kuura
Poccuiickoit ®@enepauun, u300pakeHUst OXpaHAEMbIX BHJOB pacTeHHil H
HKUBOTHBIX.
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[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA I[MTPOI'PAMMBI [10 BHUOJIOIHMH HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHHSA

Cornacho @I'OC COO, ycranasaupaioTcs TpeDOBaHMs K Ppe3y/lbTaTaM OCBOEHHS
o0yuaroLHMHICs NPOrpaMM cpeiHero oouero 00pa3oBaHHs: JIHYHOCTHBIM, METANpeMETHBIM H
IPeIMETHBIM,

JIMHHOCTHBLIE PE3YJILTATHI

B crpykType JMYHOCTHBIX pE3y/IbTaTOB OCBOEHHUS npeamera «buonorus» BbiAeneHBI
CIEAYIOWNE  COCTABNIAIOIIHE. OCO3HAHWE  OOYYAIOIHMHUCA  POCCHHCKOH  rpakaaHCKoi
UIEHTHYHOCTH — FOTOBHOCTH K CaMOPa3BHTHIO, CAMOCTOATENILHOCTH W CaMOONpeieNeHHIo,
HaTMuKMe MOTHBAUMM K OOyueHHIO OMOJIOTHH, LENeHaNnpaBleHHOE Ppa3BHTHE BHYTPEHHHUX
yOexaeHui TMYHOCTH HA OCHOBE KIIOYEBLIX LEHHOCTEHl M UCTOPHYECKUX TpaAuLMii pa3BHTHUSA
OMONOrHUECKOro 3HaHMUsl, FTOTOBHOCTE M CMIOCOOHOCTEL 00y Yar0IIMXCs PYKOBOICTBOBATLCA B CBOEIH
JIEATENbHOCTH LJ@HHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPHUCYIIMMH CHCTeMe OMOIOrHuecKoro
oOpa3zoBaHus, HATHYHE YKOIOTHYECKOr0 NPaBOCO3HAHHS, COCOOHOCTH CTABHTh LEIH H CTPOUTH
JKU3HEHHBIE TUIAHBL.

JIuuHoCTHBIE pe3yibTaThl OCBOEHHS npeamera «buonorus» aocTuralorcs B €JHHCTBE
yueOHOl ¥ BOCHHTATENbHOIl NEATELHOCTH B COOTBETCTBHH C TPAJAMIMOHHBIMH POCCHICKHMH
COLIHOKYJIBTYPHBIMH, HCTOPUYECKHMHA H IYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH, NPHHATBIMH B
o0lecTBe NpaBmJIaMi M HOPMAMH MOBEAEHHS M CNOCOOCTBYIOT MpOHEccaMm CaMOTO3HAHHS,
CaMOBOCITHTaHMS H CaMOpPa3BUTHA, Pa3BHTHsS BHYTPEHHEHl MO3WIMH JIHYHOCTH, MAaTPHOTH3MA,
YBaXKE€HHsS K 3aKOHY M NPaBONOPSAAKY, YEJIOBEKY TPy/Ja M CTaplIeMy MNOKONEHMIO, B3aHMHOIO
yBakeHHsA, OepekKHOro  OTHOLIEHWS] K  KYJABTYPHOMY  HAclHeaHi0 W TPaaHLHAM
MHOTOHaUHOHATLHOTO Hapojaa Poccuiickoii @enepanun, npHpoe 1 okpy:KatoLeii cpese.

JInuHOCTHBIE Pe3y/ILTAThl OCBOEHHSA y4eOHOro npeaMera «buonorus» Q0MKHBEI OTPaXKaTh
FOTOBHOCTE M CMOCOOHOCTE O0YHalOLIMXCS PYKOBOJACTBOBAaTLCA CHOPMHPOBAHHOI BHYTPEHHEI
MO3MIHell JMYHOCTH, CHCTEMOIl LEHHOCTHBIX OpPHEeHTAlUWil, MNO3UTHBHBIX BHYTPEHHHX
yOexaeHuii, COOTBETCTBYIOIUMX TPAAWIMOHHBIM IIEHHOCTAM poccuiickoro  obuiecTsa,
paciiipeHie KH3HEHHOrO OMNbITA W ONbITA JACATEIBHOCTH B MPOLECCE pealu3allii OCHOBHBIX
HaNpaseHNil BOCIHTATE/IbHOH AATENBHOCTH, B TOM YHCJIE B HaCTH!

1) rpakaaHCcKoOro BOCIHTAHHA:

C()OPMHPOBAHHOCTb  IPAKAAHCKOH no3umMM  O0yHaKOIIErocs Kak aKTHBHOIO H
OTBETCTBEHHOTrO 4jIeHA POCCHIICKOro 001ecTsa;

OCO3HAHHE CBOMX KOHCTHTYIMOHHBIX NpaB H OO0A3aHHOCTEl, yBaKeHHE 3aKOHA M
NpPaBONOPAAKA;

FOTOBHOCTb K COBMECTHOI TBOPHYECKOIl AEATENBHOCTH MPH CO3JaHUH Y4eOHBIX MPOEKTOB,
perieHny yueOHBIX H NMO3HABATEIbHBIX 3314, BBIMOIHEHHA OHOIOTHYECKHX JKCIEPHMEHTOB,

COCOOHOCTh  OMpEneATb COOCTBEHHYI0 MO3HLHI) M0 OTHOWIEHWIO K ABIEHHAM
COBPEMEHHOI1 KH3HH H O0BLACHATD €€,

YMEHHE YYMTBIBATh B  CBOHX  [J€HCTBMAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aHMOJIEHCTBHA JI0Jei ¢ pasHbIMH yOEKACHHAMH, KYJIbTYPHBIMA HEHHOCTAMH M COLMAITBHBIM
HOIOKEHHEM;
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FrOTOBHOCTh K COTPYJIHMYECTBY B MPOLECCE COBMECTHOIO BBINOMHEHUS YueOHBIX,
NO3HABATEIbHBIX M MCCIENOBATENbCKUX 3a]ay. YBAXKMTEIBHONO OTHOLUEHMS K MHEHHIO
OTIIOHEHTOB MPH 00CYKAEHUH CIIOPHBIX BOMPOCOB OMONOrHYECKOT0 COAEPHKAHNU,

FOTOBHOCTb K F'YMAHHTAPHOH M BOJIOHTEPCKO AeSTEIbHOCTH;

2) HATPHOTHYECKOT0 BOCIHTAHHS:

ChOpPMHPOBAHHOCTL POCCHICKOH IPaXIAHCKON HASHTHYHOCTH, NATPHOTH3IMA, YBAXKEHHS K
CBOEMY Hapojy, 4yBCTBA OTBETCTBEHHOCTH nepea Poaunoii, roppoctn 3a cBoOil kpaii, cBOIO
Poauny, cBoii S3bIK M KYIBTYpPY, NPOLLIOE H HACTOALIEE MHOTOHALMOHANILHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOLLEHHE K IPUPOIHOMY HACJIEANIO U MAMATHHKAM NPHPOIbL, JOCTHKEHHAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE,;

CIocoOHOCTh OLIEHHBATL BKJIAA POCCHIICKUX Y4EHBIX B CTAHOBJICHHE H Pa3BHTHE OHONOTHH,
MNOHMMAHUS 3HauYeHns OHMONOTHM B MO3HAHHHM 3aKOHOB NPHPOABI, B JKM3HH 4YeNOBEKa H
COBPEMEHHOT0 00LLeCTBa;

uaeiiHas yoexIEHHOCTb, TOTOBHOCTD K CITy’KE€HHIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AyX0BHO-HPABCTBeHHOT0 BOCIHTAHHS:

OCO3HAHME JYXOBHBIX HEHHOCTEH poccHiickoro Haposa,

c()OpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, ITHYECKOTO NOBEACHHS,

CIOCOOHOCTD OLEHHBATH CUTYALMIO H IPUHUMATh OCO3HAHHBIE PELLEHHUS, OPHEHTHPYACH HA
MOpa/IbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH,

OCO3HAHHE JTHYHOTO BKJIaZia B MOCTPOEHHE YCTOIUNBOrO Oy AyLIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTEIISAM, CO3/1aHHIO CEMBH HA OCHOBE OCO3HAHHOTO
MPUHATHS EHHOCTEl ceMeliHoil )NU3HN B COOTBETCTBHH C TpaanuusmMu Hapoaos Poccun;

4) 5¢TeTHYECKOr0 BOCHHTAHHSA:

ICTETUYECKOE OTHOLUEHUE K MMPY, BK/IIOYas ICTETHKY ObiTa, HAYYHOrO H TEXHHYECKOTO
TBOPYECTBA, CMOPTA, TPY/a, OOLIECTBEHHBIX OTHOLIEHHI;

MOHUMAHHE IMOLMOHANLHOrO BO3/€iCTBHIA KUBOI NPHPO/LI H €€ LIEHHOCTH,

rOTOBHOCTb K CaMOBLIPRKEHHIO B PasHbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MNPOAB/SATH
KaueCcTBa TBOPYECKOii JIMYHOCTH,

5) ¢mu3pueckoro BocuHTanus, (GOPMHPOBAHHA  KYJABTYpPLI  3IOPOBBA W
IMOLHOHATBHOIO OJIATONOIYYHA:

MOHNMAHWE U Peann3aumns 340poBoro n Ge3onacHoro odpasa *ku3HH (310POBOE MHUTAHHE,
cOOMI0IEHNHE TMTHEHHYECKUX MPABAT M HOPM, cOaNaHCHPOBAHHBIH PEKHM 3aHATHIL M OT/bIXA,
peryaspHas (u3uueckas axkTUBHOCTb), OEPEKHOro, OTBETCTBEHHOTO0 H  KOMIETEHTHOTO
OTHOLLUEHHUS K COOCTBEHHOMY (PU3NUECKOMY M NCHXUUYECKOMY 3J0POBLIO;

MOHWMAHHE LEHHOCTH TPaBWI MHAMBWIYAILHOTO H KOJUIEKTHBHONO 0€30MacHoro
MOBEJICHNS B CHTYALUAX, YTPOKAIOLINX 3/JOPOBBIO U HH3HH TO/EI;

OCO3HAHUE MOCIEACTBHIA M HENPUATHS BPEAHBIX MPHUBLIYEK (yNOTpedIeHMs alKOros,
HApPKOTHKOB, Ky PEeHH),

6) Tpy10BOro BOCHHTAHNAN:

FOTOBHOCTB K TPYY, OCO3HAHHE LIEHHOCTH MacTEPCTBA, TPYIOIH00HE,

FOTOBHOCTb K aKTHBHOIi 1€ATeIbHOCTH TeXHOJIOTHYECKOi U COUMANbLHOI HaNpPaBIeHHOCTH,
CNocoOHOCTh HHHIIWHPOBATH, IUIAHHPOBATH H CAMOCTOSTE/TBHO BBINOJIHATH TAKYIO AEATETbHOCTD,
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HHTEpeC K pasjnyuHbiM cepam npodecCHOHANLHONH [EATElIbHOCTH, YMEHHE COBEpLUATh
oco3HaHHbIH BeIOOp Oy ayuieii npodeccHn 1 peaaTn30BbIBATL COOCTBEHHBIE KU3HEHHbIE TLIAHDI,

FOTOBHOCTb H CMOCOOHOCTh K 00pa3oBaHHIO H CaMOOOPA30BAHMUIO HA MPOTSLHKEHHH BCeil
IKH3HH,

7) 9K0JIOrHIeCKOT0 BOCHHTAHNS:

JKONIOTHYECKH Leeco00pa3sHoe OTHOLIEHHE K NPHPOJE Kak HCTOUHHKY KH3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBAHUS,

MOBBILIEHHE YPOBHS JKOJOTMYECKOH KyJbTypbl: NpHOOpeTeHHEe ONbITa MNIAHHPOBAHKSA
HNOCTYNKOB H OLEHKH HX BO3MOMKHBIX TOCEACTBUI 17151 OKPYIKAIOLIEH CPEebl;

Oco3HaHue r100alIbHOro XapakTepa K0J0rHYECKUX MPodaeM U MyTeil HX pelleHHs;

CHOCOOHOCTh MCMOMBL30BATh MPHOOpETAEMBIE NPH H3YYEHNH OMONOrHN 3HAHHSA H YMEHHSA
OpH pelleHHH NpodieM, CBA3AHHBIX C PALHOHAIBHBIM IMPHPOAONONb30BaHHEM (CODMIOAEHHE
MpPaBH/ MOBEJEHHA B NPHPOJE, HAMPABICHHBIX HA COXPAHEHHE PABHOBECHS B JIKOCHCTEMAX,
OXpaHy BHJIOB, JKOCHCTeM, OHochepsl),

AKTHBHOE HENpHsATHE MeiiCTBUI, NPUHOCAIINX Bpeld OKpyXKarolleid npupoaHoil cpene,
YMEHHE MPOrHO3MPOBATH HEONArONpHUSITHBIE IKOIOTHYECKHE MOCAEACTBHS MNPEANPHHAMAEMBIX
NEeHCTBHI ¥ NPenoTBpallarh HX,

HAIM4YHE PA3BUTOTO JKOJOTMYECKOr0 MBILUIEHNS, JKOJIOrMYECKOH KyIbTYPbl, OMbITA
JIEATENLHOCTH  JKOIIOTHYECKOH HaNpaBlI€HHOCTH, YMEHHS pPYKOBOACTBOBATLCA HMH B
[IO3HABATE/ILHON, KOMMYHHKAaTHBHOH M COLMAIBHOH MNpakTHKE, TOTOBHOCTH K YYacTHIO B
NPaKkTHYECKOH AeATEeNLHOCTH YKOJIOTHYecKoil HalpaBIeHHOCTH,

8) nennOCTH HAYYHOr0 MO3HAHHS:

c()OpMHPOBAHHOCTb ~ MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH M OOLIECTBEHHOHl MNpPaKTHKH, OCHOBAHHOTO Ha JAMANOre KyIbTyp,
CnocoOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTa B MOMHKYILTYPHOM MHPE;

COBEPIIEHCTBOBAHUE A3BIKOBOH U YHTATENLCKOH KyIbTYPbI KAK CPEACTBA B3aNMOAEHCTBHA
MeKAY JH0AbMH H [T03HAHHA MHApa;

NOHHMaHHe crneuu(uKkH OMOJOrHH Kak HAayKH, OCO3HAHMA €€ pomu B (DOPMHPOBAHHU
PaLMOHATLHOrO HAYYHOIO MBILLIEHHS, CO31aHHH LEN0CTHONO NpeACTaBleHus 00 OKpykKaloLeM
MHpE Kak O €[IMHCTBE NpPUPOAbI, 4HeIOBeKa M OO0LECTBA, B MO3ZHAHUK MPHPOIHBIX
3aKOHOMEPHOCTE! M penieHuH npodieM COXpaHeH s IPHPOJIHOr0 PaBHOBECHS,

yOeIEHHOCTh B 3HAYHMOCTH OMONOrMM 1718 COBPEMEHHOI HUBUIM3ALMK: obecrnedeHuns
HOBOTO YPOBHSI Pa3BUTHSA MEIHIMHBI, CO37IAHHE MEPCNEKTUBHLIX OMOTEXHONOTHI, CIIOCOOHBIX
peLiaTh pecypcHble MpoOaeMbl PA3BHTHA Y€I0BEYECTBA, [OUCKA MyTel BbIXOJAA M3 IN00ANbHbBIX
IKOJIOrMYECKHX Mpo0ieM M 00ecneueHus nepexoaa K yCToiHuHBOMY pa3sBUTHIO, PALHOHATILHOMY
HCI0JIL30BAHUIO MPHUPOJHLIX PECYPCOB H (JOPMHPOBAHUIO HOBBIX CTAHAPTOB JKU3HH,

3aMHTEPECOBAHHOCTb B MOJYYEHHH OMOIOTMYECKHX 3HAHHIL B LENIX MOBBILIEHHS 0OLIEH
Ky/JBbTYPbl, €CTECTBEHHO-HAy4HOH rpaMOTHOCTH, KaK COCTaBHOH 4acTH (DYHKUMOHAIbHOM
rPaMoOTHOCTH 00yHatoLuxcst, GOPMHPYEMOil PH N3yHeHHH OHONOIHH,

MOHHMAHHE CYIIHOCTH METONOB MO3HAHMA, HCIONb3YEMBIX B ECTECTBEHHBIX HAyKax,
CNOCOOHOCTH HCNONL30BATh MOJYYdeMblE 3HAHHA JUIsl QHaAIM3a H OOBLACHEHHS ABJICHHIA
OKPYIKAIOLIEr0 MHPA H MPOUCXOAAIINX B HEM H3MEHEHMI, yMeHHe [enark OODOCHOBAHHBIE
3aKIIOUEHHS] HA OCHOBE HAy4HLIX (JAKTOB M HMMEIOINXCSH [AHHBIX C LENbI0 MONyHeHHs
JIOCTOBEPHBIX BBIBOIOB,
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CNOCOOHOCTh CaMOCTOATENBHO MCMONBL30BATh OWOJIOTMYECKHE 3HAHUS IS PelIeHHs
npo0JieM B pealbHbIX JKH3HEHHBIX CHTYaLHAX,

OCO3HAHHE LEHHOCTH HAY4YHOH AEATENbHOCTH, FOTOBHOCTh OCYILECTBATh MPOEKTHYIO H
HCCIE0BATENbCKYIO AEATEIbHOCTh HHANBHAYAIbHO H B IPYIIE;

FOTOBHOCTb M CHOCOOHOCTb K HENpPEphIBHOMY 00pa3’oBaHHI0 M camMo00pa3oBaHHIO, K
AKTHBHOMY MOJIYY€HHIO HOBBIX 3HAHMH 10 OHONIOrHM B COOTBETCTBHH C JKH3HEHHLIMH
noTpPe0HOCTAMH.

METANPEIMETHBIE PE3YJILTATHI

Meranpeamernsie pe3yisTarsl ocBoeHHs yueOHoOro npeamera «buonmorus» BrOUaAOT:
3HAYMMBIE 71 (OpPMHUpPOBaHUS MHPOBO33peHHs OOydaloIUXCs  MEXINCHHIUTHHAPHEIE
(MexnpeMeTHBIE) O0IIEHAYYHBIE MTOHATHS, OTPAXKAIOLUIHE LETOCTHOCTE HAYYHO! KapTHHEI MHpPa
H cretn(MKy METOOB MO3HAHHUS, HCIONB3YEMBIX B €CTECTBEHHbIX HAYKaX (BELIeCTBO, JHEPrus,
ABIEHHE, TIPOLECC, CHUCTEeMa, Hay4HbIl (aKT, NPUHLUMN, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HMCclenoBaHue, HAOMIOAeHHe, W3MEPEHHE, JIKCIEePHUMEHT H JIPYTHX), VHHBEpcalbHbie
yueOHEBle AeHcTBUSA (TIO3HABATE/NBHBIC, KOMMYHHUKATHBHEIC, PeryisTHBHbIE), ofecrnedynBaioinine
(hopmupoBanne (YHKLHOHAILHONW I'PAMOTHOCTH M COLMATBHOH KOMOETEHLHH 00y4aroIuXxcs,
cnocoBHOCTh o0yUaromuxcs HCIIONIB30BATH OCBOEHHBIE MEKAUCLUITTHHAPHBIE,
MHUPOBO33DEHYECKHE 3HAHHS W YHHUBEpCANbHBIE y4yeOHBIE [eiiCTBHA B IO3HABATEILHOH H
COLNAIBLHON NpaKTHKE.

MeranpenMeTHbie pe3yibTaThl OCBOSHMS NPOrpamMMbl cpeHero obuero obpa3oBaHuA
JIONZKHBI OTPaKaTh:

OBnagenne yHHBEPCAAbHbIMH Y1eOHBIMH HO3HABATE/ILHBIMH /1eliCTBHSIMH:

1) 6a30BbIe JIOrAYECKHE AeilicTBHA:

CaMOCTOSITE/IbHO (POPMY/IMPOBAaTh M AKTYAIM3MPOBaTL MpoOIEMy, paccMarpHBaTh eé
BCECTOPOHHE;

HCIIO/IL30BAThL MPH OCBOSHNH 3HAHUIT MPHEMBI IOTHYECKOr0 MBILIEHHS (aHAIN3a, CHHTE3a,
CpaBHEHHMs, Kiaccu(ukauuu, oO0O0OIIEHHS), PacKpbIBATH CMBICH OHOMOTHYECKMX MOHATHI
(BBIAENATH UX XapaKTepHbIEe NPU3HAKH, YCTAHAB/INBATE CBA3U C IPYTHMMH NOHATHAMA),

onpefensTh LeNu AeATeNbHOCTH, 3ajaBas MapamMeTphl W KPHUTEPHH HMX JOCTHIKEHUS],
COOTHOCHTH Pe3yNbTarhl AeATEeTbHOCTH ¢ OCTABIEHHBIMH LEIAMHU,

HCMOIL30BaTh OHONOTHYECKHE MOHSATHS 18 OObsAcHeHHMs (akTOB H sBIEHHI KHBOIi
TIPHPO/IBI;

CTPOMTE JIOTHYECKHE pacCy i 1eHH (HHIYKTHBHEIE, ey KTUBHBIE, 110 aHATIOTHH ), BLISBIATE
3aKOHOMEpPHOCTH M MPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIEHUAX, (JOPMYIHPOBATE BBIBOIBI H
3aAKIIOUEeHUS;

MPUMEHATh CXEMHO-MO/IE/IbHbIE CPEJICTBA Ul MpPENCTaBIeHUs CYIIECTBEHHBIX CBs3eH H
OTHOLIEHNIl B M3ydYaeMblX OHONOTHMYECcKMX O0BEeKTaX, a Takke NMPOTHBOpPEYHH pa3sHOro poja,
BBISIBJIEHHBIX B PA3INYHBIX HH(OPMAIIHOHHBIX HCTOUHHKAX,

pa3zpabaTeiBaTh MJIaH PELIeHHs NPOOIEMbl C YUETOM aHaIu3a NMEIOIIMXCS MAaTepHATBHBIX
1 HEMATEPHATBHEIX PECYPCOB;

BHOCHTH KODPEKTHBEI B J€ATE/IBHOCTh, OLEHHWBATH COOTBETCTBHE PE3Y/ILTATOB LEIAM,
OLIEHMBATL PHCKH MOCNEICTBHI JEATENLHOCTH,
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KOOPAMHUPOBATh M BBINOJHATE padoTy B VYCIOBHAX PEalIbHOr0, BHPTYAIBHOTO U
KDMGHHHPDB&HHOFO B3aUMOCICTBHUS,

pa3BHBATb KPEATHBHOE MbILIVICHHE MPH PCUICHHH KH3HEHHBIX ﬂpOﬁJ’[EM.

2) 0a3oBbIe HCCAEA0BATE/IbCKHE TeHCTBHA:

BIIAJIETh HABBIKAMHU Y4eOHO-HCCIIEA0BATENBCKOM W MPOEKTHOH NeATe/bHOCTH, HABBIKAMH
paspelueHus npodaeM, cnocoOHOCTLIO H FOTOBHOCTBIO K CaMOCTOSITEILHOMY MOHUCKY METOJOB
PELIEHHA MPAKTHYECKHX 3a1dd4, NPHMEHEHHUIO PA3/THYHLIX METOJOB MO3HAHHA,

HCNOJIB30BATh PA3IMYHbLIE BHABI ASATEIIBHOCTH MO MNOJIYYEHHIO HOBONO0 3HAHUA, €r0
HHTEpIpeTauun, npeodpasoBaHHI0 H NPUMEHEHHIO B y4eOHBIX CHTyallMsX, B TOM 4HCIE MpH
CO30aHHH y“iCﬁHL[X H COLHATbHBIX MPOCKTOB,

(hopMHPOBATHL HAYUHBIH TN MBILLICHHA, BIaJeTh HAYYHOH TEPMHHONOTHEH, KIIOUEBbLIMA
MNOHATHAMHI H METO/IaMH;

CTaBHTL M (JOPMYIHPOBATL COOCTBEHHBIE 3a7a4u B 00pa3oBaTeNbLHON ACATEILHOCTH H
KU3HEHHBIX CHTYaLNX,

BBIAB/IATE TPHYHHHO-CIACACTBEHHLIC CBA3H H AaKTYAJIM3UPOBATE 34144y, BbIIABHIATH
FHIOTE3Y eé PELICHHA, HAXOOUTh apPryMEHTHI 11 JOKa3aTe/IbCTBd CBOHX }'"I'Bep)l{ﬂEHHﬁ1 341aBaThb
napaMeTpbl M KPHTEPHH PELUEHUS,

AHAJTU3HPOBATD NMOJIYHYCHHBIC B XOAC PEIICHHA 3a1d9H Pe3yJIbTAaThl, KPHTHYECKH OLCHHBATD
UX 10CTOBEPHOCTD, MPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHAX;

J1aBaTh OLEHKY HOBBIM CHTYAUHAM, OLEHHBAThL NPHOOPETEHHBII OMBIT,

OCYILIECTBJIATH uenei{anpaanermhlii MOHUCK MNEpPEeHOCa CpPeEICTB H CIIOCO000B JeliCTBHS B
Npo(hecCHOHATLHYIO CPENy;

VYMETb NEepeHoCHTDb 3JHAHHA B MO3HABATE/IBHYIO H MPpaKTHYECKYHO obmactn
JKHM3HCACATCIIBHOCTH

VYMETb HHTETPHPOBATh 3HAHHS N3 PA3HBIX MPEIMETHbIX 001acTel,

BBIZIBUTaTh HOBBIE HJEHM, Tpeanararb OPUTHHANBLHBIE TOIXOABI M PELICHHS, CTABHTH
npo0ieMsl ¥ 3a4aud, J0NYCKaIOLIHE aNbTePHATHBHLIE PELICHHS.

3) padora ¢ nudopmanueii:

OPHEHTHPOBATLECA B Pa3IMYHBIX MCTOYHHKAX HHOpMauuu (Texcte yueGHOro nocodus,
HayllHD-HD]Ty'HHpHDﬁ JIATEpAType, OHOIOrHYeCKHX C/I0BapAX H CIpPaBOYHUKAX, KOMIBIOTECPHBIX
Oasax manubix, B HutepHere), aHanusupoBarh HH(OPMALMIO pa3TNUHBIX BHAOB H (opM
NpEeAcTaBICHHA, KPHTHYCECKH OLIEHHBATH eé AOCTOBEPHOCTb H HEMPOTHBOPEYHUBOCTD,

(OpMyITHPOBATL 3aMPOCKl M MPHMEHATh Pa3HYHBIE METOABl TPH TOUCKE H OTOOpe
Ouonornueckoii uHdopmalu, HeOOXOAMMOI 115 BLINOIHEHHS YueOHBIX 3a1a4;

npHOOPETaTh OMBIT HCHONB30BAHUSA HH()OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHI,
COBEPLUEHCTBOBATDL KYJALTYPY @KTHBHOIO HCNOJIL30BaHHA PA3IHYHBIX ITOHCKOBBLIX CHCTEM,

CaMOCTOSITENIEHO BBIOMpPATH ONTHMAIBHYIO (hopMmy mnpenctaBienus OHONOrHYECKOH
uHpopmanun (cxeMsl, rpadukn, AHarpaMMel, TAOIHLEL, PHCYHKH M IPYTOE);

HCMOIbL30BATb Hay‘leIFl A3bBIK B Ka4€CTBE CpeacTBa IMpH pﬂﬁ(‘ﬂ"ﬂ ¢ OMomoru4yeckoi
uH(pOpMaLHKel: NPUMEHATh XUMHYECKHE, (PU3NUECKHE W MaTeMaTH4ecKHe 3HAKH M CHMBOJIBL,
thopmynel, abOpeBnaTypy, HOMEHKIATYypy, HWCHOIb30BaTh W Mpeodpa3oBhiBaTh 3HAKOBO-
CHMBO/IMYECKHE CPEeICTBA HArTIAHOCTH,

BlajleTh HABBIKAMHM PAaclo3HaBaHMS M 3aWUTEl  HHpOpMaUUKM, HHQOPMALHOHHON
0e30macHOCTH JJHYHOCTH.
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OBnagenne yHHBepCcAAbHLIMH KOMMYHHKATHBHLIMHE /1eiiCTBHAMH:

1) oOmenne:

OCYIIECTBIATH KOMMYHHKALMU BO BCEX cepax JKH3HH, aKTHBHO YYacTBOBATh B AMAJIOre
WM JHCKYCCHHM MO CYLLECTBY OOCysaemoli TeMsl (YMEHHME 3aJaBaTh BONPOCH!, BLICKA3bIBAThH
CYIKIEHHS OTHOCHTEILHO BBIMOJHEHHsS TMpeAjaraeMoii 3agadd, VYWThIBATh HHTEPEChl H
COracoBaHHOCTL NOZULMH APYTHX YYAaCTHUKOR AHATIOrA WIH JUCKYCCHH),

pacrno3HaBaTh HeBepOanbHLIE CpeACTBa OOLIEHHS, TMOHMMAaTh 3HAY€HHe COLHAIBLHBIX
3HAKOB, MPE/NOCHUIOK BOBHUKHOBEHHS KOH(IMKTHBIX CUTYalMil, YMEeTh CMATYaTh KOH(IUKTH H
BECTH MEPErOBOPEI;

BIAZETh pa3lInYHBIMH criocofamy OOIIEHHS H B3aWMOJACHCTBHSA, MOHMMAaThL HaMEpeHHs
APYTHX TOJei, TPoABIATh YBAKHTENLHOE OTHOLIEHHE K COOECEIHUKY W B KOPPEKTHOI (hopme
(hopMyIHpOBaTh CBOM BO3PAKEHMUS,

pa3BEPHYTO W JIOTHUYHO H31araTh CBOIO TOUKY 3PEHHS C HMCMNONL30BAHUEM A3BIKOBBIX
CPEeJCTB,

2) coBMeCTHAS IeATeILHOCTh:

MOHUMATh M MCNOIL30BATh NMPEHMYILECTBA KOMAHIHOM W MHIMBUAyalbHOH paboTel mpn
peleHun duonornyeckoil npodnemsl, 0OOCHOBLIBATE HEOOXOAUMOCTE MPUMEHEHHUS IPYNIOBBIX
(hopm B3anmoznelicTBHS TIpH pelneHny yueOHOH 3a1a4m;

BBIOHPATh TEMATHKY H METOJbl COBMECTHBIX MEHCTBHI ¢ yu4éTOoM O0IIMX HHTEPEcoB M
BO3MOYKHOCTEH KayKI0T0 YI€HA KOJUIEKTHBA,

NMPUHUMAThL LEAH COBMECTHOIH [EeATEIBHOCTH, OPraHM30BBIBATE M KOOPAHHHPOBATH
IelcTBHA MO €€ JOCTHKEeHHIO: COCTABIATE MJ1aH AeHCTBHIL, pacripeJensTh POJIH ¢ YHETOM MHEHHH
Y4aCTHHKOB, 00CYk/1aTh pe3yJibTaThl COBMECTHOH paboTht,

OLIEHHBATh KAYECTBO CBOErO BKJIAJa M KAXKIOTNO YYAaCTHHKA KOMaH/bl B O0LMil pe3ynsTar
10 pa3pabOTaHHBIM KPHTEPHIM;

Mpeanarath HOBBIE MPOEKTHI, OLEHHBATL HWIEH C NO3MLMH HOBU3HEI, OPHTHHATBHOCTH,
NpaKTHYecKOil 3HAUUMOCTH,

OCYLLUECTB/IATE MO3UTUBHOE CTPAaTerHyecKoe [OBEIEHHE B Pa3ldyHBIX CUTyaLHIX,
MPOSIBIIATL TBOPYECTBO U BoOOpakeHne, ObITh HHULHATHBHBIM.

Oenajenne yHHBepPCAILHBIMH PeryJISTHBHBIMH J1eiiCTBHSIME:

1) camooprannzanus:

HCNONb30BaTh OHONOrHYecKne 3HAHHS s BBIABICHUA NpoOAEM M HMX pELeHHs B
HU3HEHHBIX H YUEOHBIX CHTYaLUAX,

BLIOHPATL HA OCHOBE OMOJIOTHYECKUX 3HAHHI LENEBLIE H CMBICIOBLIE YCTAHOBKH B CBOHX
OeHCTBUAX M MOCTYNKAX [0 OTHOLIGHWIO K ¥KHBOH MpHUpOJE, CBOEMY 3I0pPOBBI0 H 3A0POBLIO
OKPYKAIOIIHX

CaMOCTOSITENILHO OCYIIECTBIATh TO3HABATENBHYIO JEATEIBHOCTH, BBIIBIATH NPOOIEMBI,
cTaBuTe H (opMynHpoBaTe COOCTBEHHBIE 3agaun B 00pa30BaTE/NBHONH JEATENBHOCTH H
HU3IHEHHBIX CHTYALUIX,

CaMOCTOSATENBHO COCTAB/IATE MJIaH PEIeHHs MPodaeMbl ¢ YUETOM HMEIOLINXCA PeCypCoB,
COOCTBEHHBIX BO3MOIKHOCTEI! M IpeAnoYTeHNI;

JaBaTh OLUEHKY HOBBIM CUTYALHAM;

paclmpAaThL paMKi y4e0HOro npeaMeTa Ha OCHOBE JTHYHLIX MPEANOUTEHHIH;

JeaTh OCO3HAaHHEI BEIOOD, apryMEHTHPOBATE €ro, Oparh OTBETCTBEHHOCTD 3a PELICHHE;
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OLEHUBATh NPHOOPETEHHBII ONBIT;

cnocofcTBOBaTh (POPMHPOBAHHMIO H MPOSBACHUIO MIHPOKOI 3PyANLIMH B Pa3HbIX 001acTAX
3HAHHI, TOCTOSIHHO MOBBILIATL CBOIT 00Opa30BaTeNbHbIH U KYILTYPHBIH YPOBEHD.

2) cAMOKOHTPOJIb:

1aBaThb OLIEHKY HOBBIM CHTyallMsiM, BHOCHTh KOPPEKTHBBI B JEATEJbHOCTh, OLEHHBATH
COOTBETCTBHE PE3Y/ILTATOB LIEIAM,

BJIAJIeTh HABBIKAMH MO3HABATENLHOMH pedIeKCHH Kak OCO3HAHUS COBEPLIAEMbIX JeiCTBHi
M MBICIUTE/IBLHBIX POLECCOB, HX PE3y/ILTATOB H OCHOBAHMIL, HCIONL30BATh MPUEMBI peduieKCHn
IS OLEHKH CHTyaluH, BBIOOpa BEPHOTO PELICHHS,

YMETh OLIEHHBAThL PUCKH ¥ CBOEBPEMEHHO NPHHUMAThL PEIIEHHS M0 UX CHHKEHHIO,

MPHHAMATh MOTHBBI H aPIYMEHTBI APYTHX NPH aHATH3E Pe3y/1bTaTOB AEATENLHOCTH,

3) npunsiTHe ceds H APYrAX:

NPHHAMATEL ce0s, NOHMMAas CBOW HEJOCTATKH M JOCTOHHCTBA,

NPUHUMATh MOTHBbI U ApIryMEHThI APYTUX IIPH aHANH3€e Pe3y/bTaTOB AeATENbHOCTH,

NpHU3HABATh CBOE MPABO M MPABO APYTHX Ha OIIUOKH;

pa3BUBATH CNIOCOOHOCTH MOHUMATh MAP C MO3HLNH JAPYTOro 4elI0BeKa.

INPEAMETHBIE PE3YJIbTATHI

IIpenvetnsie pesynsrarsl ocBoenus nporpamMmel COO no duonorun Ha 6230BOM ypoBHE
BKJIIOYAIOT crnennduyueckne s yuebnoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS H
cnocoOb!l feficTBHi MO OCBOEHHMIO, HMHTEpPHpeTanHd W npeodpa3oBaHWIO 3HAHWIL, BHIBI
JIEATENLHOCTH [0 MOJYYEHUI0 HOBOTO 3HAHMA H NMPHMEHEHHIO 3HAHWH B PA3HYHBIX YYEOHBIX
CHTYalMAX, 8 TAKXKe B PealbHBIX JKH3HEHHBIX CHTYALUAX, CBA3AHHBIX ¢ Ouonorueii. B mporpamme
MpeIMETHbIE Pe3yIbTaThl IPeACTABIEHBI M0 rojaM 00y4eHus.

IpemetHbie pe3ynbTarel 0OCBOeHHS yueOHOro npeamera «buonorus» ¢ 10 kracce 101KHb
OTpakaTsh:

c(hOpMHPOBAHHOCTb 3HAHMI O MECTE€ M pOaM OMONOrHW B CHCTEME HAY4YHOIO 3HAHHSA
€CTeCTBEHHBIX HayK, B (JOPMHPOBAaHWH COBPEMEHHOIl €CTECTBEHHO-HAYHHOH KapTHHBI MHpa H
HAYy4YHOTO MHPOBO33PEHNSA, O BKIae POCCHICKHUX H 3apyOe:KHBIX YYEHBIX-OHOIONOB B Pa3BUTHE
Ononorun, ()yHKUHOHAILHON rPAMOTHOCTH 4Y€10BEKa Ul PelleHUS KU3HEHHBIX 3334,

YMEHHE PacKpbIBaThL COAepiKaHne OMOJOrHYECKHX TEPMHHOB H NOHATHIl: JKH3Hb, KJIETKA,
opranusm, Metabommu3M (0GMeH BEILEeCTB U IpeBpallleH’e SJHEPrin ), TOMeocTas (CaMoperyisuus),
VPOBHEBas  OpraHu3anms  JKMBBIX ~ CHCTEM, CaMOBOCIPOM3BEJEHHE  (pEenmpomyKiusi),
HACJIEACTBEHHOCTh, M3MEHUYHBOCTh, POCT H Pa3BHTHE,

VMEHHE H3naraTb OMOJIOrHYECKHE TEOPHH (KJIETOYHAas, XPOMOCOMHAs, MYTalHOHHAs,
LIeHTpanbHasa aorMa MomnekynspHoid Ouonoruu), 3akonst (I Meungena, T. Moprana, H. H.
Basuiosa) u yueHus (0 UeHTpax MHOT000pa3us U NPOUCXOKAEHHS KYJIbTypHbIX pactenuii H. U
BaBunosa), onpenenars rpaHuLb HX IPUMEHHMOCTH K JKHBBIM CHCTEMAaM;

yYMEHHE BJIaJeTh METOJaMH HayyHOro Mo3HaHus B Ouonoruu: HabmioJeHHe M ONHCaHHe
JKMBBIX CHCTEM, MPONECCOB M SABJCHMWIl, OpraHm3amMs W MPOBEJEHHE OHOJIOrHYecKoro
JKCMIEPHMEHTA, BbIABHKEHHE THIIOTE3bl, BbISBIEHHE 3aBHCHMOCTH MEKAY MCCIEAYyEMbIMH
BEJIMYHHAMH, OODBACHEHNWE MOJYYEHHBIX PEe3yJbTATOB, HCMOIL30BAHHBIX HAYYHBIX MOHATHI,
TeOpHii ¥ 3aKOHOB, YMEHNE JE/IaTh BbIBO/IbI HA OCHOBAHHUHU MOTYYEHHBIX PE3YIbTATOB,
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YMEHHE BBIZAENATH CYLIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK NPOKApHOT M 3YKAPHOT,
OJHOK/IETOYHBIX H MHOIOKIETOYHBIX OPraHH3MOB, OCOOEHHOCTH MPOLECCOB: OOMEHA BELIECTB 1
OpEeBpALIEHHs] JHEPrHH B KJIETKE, (JOTOCHHTE3a, MIACTHYECKOrO M IHEPreTHieckoro obmena,
XEMOCHHTEe3a, MHTO3a, MeH03a, OIIOAOTBOPEHHS, PA3MHOKEHNSA, HHAHBHAYAIbHOIO Pa3BUTHA
OpraHusma (OHTOreHes);

YMEHHE NPHMEHSATH MOJY4YE€HHBIE 3HAHHA U1 00BLACHEHHS OHONOIHYECKHX MPOLECCOB H
SIBIIEHUIL, 17151 IPHHATHS NPAKTUYECKUX PELIeHNii B NOBCEIHEBHON JKHU3HH € Lebi0 odecneveHns
0e30nacHOCTH CBOEro 3/10pOBbs M 3J0POBbS OKPYKalOLWIMX mojel, cobmiogeHus HOpM
rPaMOTHOrO MOBEIEHHA B OKpyKaiouieii NpHpoaHOIl cpele, NOHMMaHue HEOOXOAHMOCTH
HCIOJIb30BAHUS JOCTHXKEHUI COBPEMEHHOIH OHONOrHMH M OMOTEXHOMOTHMil s PalNOHAIBHOTO
MPUPO/IONONE30BAHNS,

YMEHHE pelaTh 3IEeMEHTAPHbIE TeHeTHYeCKHe 3aJa4d Ha MOHO- M JAMrubpHaHOoe
CKpeLUMBAHHE, CLUEMIEHHOE HACIEA0BAHNE, COCTABIATL CXeMbl MOHOTHOPHAHOIO CKpELUHBAHHA
JUIs Ipe/ICKa3aHus Hac/leIOBAHUS IIPH3HAKOB Y OPraHU3MOB,

VMEHHE BBLINOIHATE 1a0OpaTopHble W MpakTHueckue paboTel, cOOMOAaTL MpaBuiaa Mpu
pabote ¢ yueOHBIM 1 TadopaTOpHBIM 000PYI0BAHUEM;

YMEHHE KPHTHYECKH OLIEHMBATh M HMHTEPNPETHPOBaTh HH(MOPMALMIO OHOIOTHYECKOTO
COAEpIKaHHsA, BKIIOYAIOLIYIO MICEBAOHAYYHbIE 3HAHWUSA W3 PazIMYHBIX HCTOYHHKOB (CpeacTsa
MaccoBoil MH(OpMaLnK, HAYYHO-TIONYJIAPHbIE MaTepPHA/bl), STHYECKUE ACMEKThl COBPEMEHHBIX
HCCIe10BaHH i B OHOIOTHH, MEAHIIMHE, OHOTEXHOIOTHH,

YMEHHE CO31aBaTh COOCTBEHHBbIE NHCbMEHHbIE W YCTHbIE cooOLleHus, 0000mas
Ouonoruueckyro HMHGOPMALHMIO M3 HECKOJALKMX HMCTOYHHMKOB, TPAMOTHO HCIONb30BaTh
MOHATHIHBII annapart GHOIOTHH.

[IpeameTtrsie pesynsTarsl ocBoeHHs yueOHOro npeamera «buonorna» ¢ 11 knacece nonxHe
OTpaXkKaTh:

c(hOpMHPOBAHHOCTb 3HAHHII O MeCTe M PONH OMONOrHH B CHCTEME HAY4YHOTO 3HAHHA
€CTECTBEHHBIX HAyK, B (JOPMHPOBAHHH COBPEMEHHOIH €CTECTBEHHO-HAY4YHOH KapTHHBI MHpa H
HAayYHOT0 MHUPOBO33peHHs, O BKJIAJe POCCHHCKHX M 3apy0eiKHbIX Y4EHBIX-OHOMIOroB B pa3BUTHE
Ouonorun, (pyHKIHOHAIBHON IPAMOTHOCTH HeNOBeKa Ul PEleHHS KH3HEHHbIX 33734,

YMEHHUE pacKpbIBaTh COAEP:KaHHEe OMOIOTMYECKHX TEPMHUHOB W MOHATHIT: BUJ, MOMYIISALHS,
reHo(OHA, ODBOMIOUMS, JABMWAKYIUME CHiIbl ((aKTOpbl) 9IBOMIOUHH, NPHCNOCOONEHHOCTD
OpPraHu3MoB, BHA000pa3oBaHHe, JKOJIOrHYeCKHE (PAKTOpbI, OJKOCHCTEMA, MPOAYLEHTBI,
KOHCYMEHTBI, PeyLEHTBI, LeNHu MHTaHNsA, YJKOJOTHYeCKas nupamMua, duoreonenos, ouocdepa;

VMEHHE WH3aarate OHONOrH4YeckHe Teopuu (3BomouuonHas Tteopuss Y. Jlapeuua,
CHHTETHYECKasl TEOPHs DBOJIIOLHH), 3aKOHB! M 3aKOHOMEPHOCTH (3apoasiesoro cxonacrea K. M.
bapa, uepenopanus rnasueix Hanpasnenuii n myteii sBomouun A, H. Cesepuora, yuenus o
o6uocdepe B. U. Bepuanckoro), onpenensts rpaniis UX NPUMEHAMOCTH K XKHBBIM CUCTEMaM;

VMEHHE BlafeTh METOJAMH HAy4HOro Mo3HaHus B OuMojoruu: HabMOJeHHE M ONHMCaHHE
AMBBIX CHCTEM. MPOLECCOB W sABIAEHHWI, OpraHM3amMs M MpoBeJeHHE OHOIOrHYecKOro
DKCNIEPHMEHTA, BBIABHIKEHHE THIIOTE3bl, BLISBIEHHE 3aBHCHUMOCTH MEKAY HCCAEIyeMBIMH
BEJIMYHHAMH, OOBSACHEHHE IOJIYYEHHBIX PE3YIbTATOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHIIL,
TEOpHii ¥ 3aKOHOB, YMEHHE JENaTh BLIBOAbI HA OCHOBAHHH IOITYYEHHBIX PE3YIILTATOB,

YMEHHE BbIJEAATH CYLIECTBEHHbIE MPH3IHAKH CTPOEHHS OMOIOrHYeCKHX 0OLEKTOB: BHJIOB,
HOMyJIsiUMii, TNPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOreOLEHO30B M  HKOCHCTEM,
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0cOOEHHOCTH  MPOLECCOB.  HACAEACTBEHHOH  WM3IMEHYHMBOCTH, ECTECTBEHHOro otdopa,
BHA000pa30BaHus, NPHCHOCOOIEHHOCTH OPraHU3MOB, JeiiCTBHS JKOJIOrHYecKHX (PAaKTOpOB Ha
OpPraHu3MBbl, IEPEHOCA BEILECTB U MOTOKA JHEPTHH B IKOCUCTEMAx, aHTPONOreHHBIX H3MEHEHHIT B
IKOCHCTEMAX CBOEl MECTHOCTH, KPYroBOpOTa BELIECTB W OHOreOXMMHMYECKHX ILHMKIOB B
ounocepe;

yMEHHE NMPUMEHSATH MOJY4YEeHHBIE 3HAHUSA 118 00BLACHEeHHs GHONOrHYeCKHX MpPOLECcCoB U
SIBIIEHUIT, 1715 TPHHATHS NPAKTUYECKNUX PeLIeHNii B MOBCEIHEBHOI JKH3HH C LebI0 o0ecnedeHns
0e30MacHOCTH CBOEr0 370pOBbA M 3I0POBbS OKPYKAIOLWIMX MOJeil, colmogeHns HOpPM

rpaMOTHOIO TMOBEJECHHUS B OKpYyXKarolled MNpUPOIHOH cpejie, [OHUMAHHE
HEOOXOAUMOCTH HCIHOJB30BaHUA JOCTUKEHUH COBpPEMEHHOW Ouonorum s
paLMOHANIBHOTO [IPUPOI0NOJIL30BAHMS,

YMEHHME peLlaTh JJIEMEHTapHble OHOJIOrHYeCcKHe 3aJa4d, COCTABJIATh CXEMBbI
[epeHoca BELEeCTB ¥ JHEPrHH B IKOCHCTEMAaX (e [MUTaHus ),

YMEHHME BBIMOJIHATE J1a0OpaTopHble U IpakTHYecKHe padoThl, COOMH0IaTh
npasuiia npu padore ¢ yueOHbIM U J1ad0paTtopHbIM 000pY10BAHUEM;

YMEHHE KPUTUYECKH OLEHWBATh M WMHTEPHPETHPOBATH WUHGMOPMALUIO
OMOJIOrHYECKOr0  COAEPIKAHUS, BKJIHOYAKOIYK) [ICEB/JIOHAYYHbIE 3HAHUS U3
pa3InYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOi WH(OpPMALK, HAYHHO-NOMYJISIPHbIE
MarepHalibl), paccMarpuBarh rio0albHbIe IKOJIOTHYECKHE po0IeMbl
COBPEMEHHOCTH, (JOPMHPOBATH 110 OTHOLIEHHIO K HUM COOCTBEHHYIO TIO3HIIUIO;

yMEHHE CO31aBarb COOCTBEHHBbIE [MHCbMEHHBIE M YCTHbIE COOOLIEHHS,
00001mas Ouonorndeckyro MHGOPMALUUIO U3 HECKOIBKUX MCTOYHHUKOB, IPAMOTHO
UCIO0JIb30BaTh MOHATHIHBIN annapar OUOIOTHH.
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TEMATUYECKOE INTAHHPOBAHUE

10 KJIACC
No HiiisGicatne KoanuecTBo 9acoB DIeKTpOHHBIE
(nugposbie)
u/ pasaeioB H TeM Becer | Kontpoann IlpakTHUeck
odpazoBaTe/bHbIE
o HPOrpaMMBl 0 bie padoThI He padoThI
pecypcbl
Bubmuorexa [HOK
buonorus kak
2 0.5 https://m_.edsoo.ru/7f4 1c
HayKka 292
JKuBble cucTeEMBI Bubmmorexa LIOK
2 | https://m.edsoo.ru/7f4 1c
¥ MX OpraHu3anus 297
XuMHYECKHiT bubmuorexa LHOK
3 COCTaB H 8 1 https://m edsoo.ruw/7f41¢
CTPOEHHE KIIETKH 292
bubmuorexa LIOK
JKuzuenesitensHo )
4 6 https://m.edsoo.ru/7f4 1¢
CTh KIIETKH 29
Pazmuoxenue u
P ——— bubmuorexa LIOK
5 i 5 1 https://m.edsoo.ru/7f4 1c
pa3BUTHE 297
OpraHn3MoB T
Hacnencreenunoct bubnuorexa LIOK
6 b U H3MEHUUBOCTH 8 1.5 https://m.edsoo.ru/7f4 1c
OpraHu3MoB 292
Cenexuus
bubmuorexa [HOK
OpPraHu3MOB. )
T 3 https://m.edsoo.ru/7i#4 1 ¢
OcHOBBI 297
OHOTEXHONOTHH —
bubmmorexa [HOK
8 PesepsHoe Bpems 1 https //m edsoo.ru/7f41c
292
OBILEE
KOJIMYECTBO
34 0 4
YACOB I10
[TPOTPAMME
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11 KIIACC

No Hanmenosann | Konanuecrso uacos D/IeKTPOHHBIE
h ¢ pa3ie0B H . (undpossie)
n/ Becer | Kontpoawnswl | Ilpakrnueckn
TeM obpa3oBaTe/IbHBIE
o 0 e padoThI ¢ padoTsl
NPOrpaMMBbI pecypest
5 butnnoreka LIOK
DBOMOLHOHHA
9 1 https://m.edsoo.ru/7f41cc
1 OHonorns
74
Bo3HukHOBeHH
budnnorexa [{OK
€ U pa3BUTHE iy
9 0.5 https://m.edsoo.rw/7f4 1 cc
FHU3HH Ha
74
3emne
Opranuimel H bubmnoreka LIOK
OKpyIKatomas 5 1 https://m.edsoo.ruw/7f4 1cc
cpena 74
CooliecTsa 1 bubmuoreka [1OK
JIKOJIOTHYEeCKHEe 9 https://m.edsoo.rw/7f4 1 cc
CHCTEMBI 74
butnunoreka LJOK
PezepsHoe )
2 https://m.edsoo.rw/7f4 1 cc
BpeMs
| 74
OBILEE
KOJIMYECTBO
34 0 2:5
YACOB I10
[TPOI'PAMME
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IHOYPOUYHOE IVIAHUPOBAHHE

10 KJIACC
Konunuecrso wacos JIeKTDOHH LI
Ne Jara P
Kontpoanr | IlpakTtmuec uupossbie
n/ | Tema ypoka Bee H3y4ueH
HEIE KHe oOpa3oBaTe/ibHbIe
n o Ha
padoThl padoTsl pecypcebt
bubmoteka 1{HOK
https://m.edsoo.ru/86
buonorus B -
1 3e6122
CHCTEME HAYK S
’ https://m.edsoo.ru/86
3e632a
MeTtonsl
MO3HAHKS
JKUBOII
NPUPOJEL.
ITpakTuyeckas
Bubtmorexa LIOK
pabora Ne | _
2 N 1 0.5 https://m_ edsoo.ru/86
o 3e6122
HE pa3sIHYHbIX
METOJ0B [IpH
W3yUeHHH
OHMOJIOrHYECKH
X 00BLEKTOBY»
buonornueckn i
Bubtmuorexa LHOK
€ CHCTEMBI,
3 1 https://m.edsoo.ru/86
MPOLIECCHl B UX =
PO 3e6564
H3YUEHHE
XumMmnueckuii
COCTAB KJIETKH. bu6moteka [JOK
4 Bopna u 1 https://m.edsoo.ru/86
MHHEPa/IbHBIE Je674e
COJIH
benkn. Cocras bu6moteka [JOK
5 U CTpOeHHe 1 hitps://m .edsoo.ru/86
obenkoB 3eb6b72
DepmMeHTBl — _
= bubmoteka 1HOK
OHOIOrH4YecKH _
6 5 1 0.5 https://m.edsoo.ru/86
3e6b72
KaTanu3aropsl.
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JlaGopatopnas
padota Ne |
«Uzygenne
KaTaTHTUYeCKO
i aKTUBHOCTH
(hepmenToB (Ha

KHBasa CHCTEMA

npumepe
aMHIIA36! HITH
KaTanassl)»
butnuotexa [JOK
Yrnesoasl.
7 o https://m.edsoo.ru/86
3e6870
Bubmuorexa LIOK
Hyxnennosuie J
8 https://m_.edsoo.ru/86
kucnorel, ATD 3
3ebd5c
Heropus u
METObI _
buémoreka [JOK
H3yHEHHS
9 https://m.edsoo.ru/86
KIETKH. 2
3e6e88
Knetounas
Teopus
Knerka kak
10 LEIOCTHAS

Crtpoenne
IYKAPUOTHYECK
0il KNeTKH.
Jlabopartopnas
padorta Ne 2
«HU3yuenne
CTPOEHHS
KJ1eTOK
pacTeHuit,
’KUBOTHBIX,
rpudoB u
OaxTepuii nox
MHKPOCKOIOM
HA FOTOBBIX
MHKpOIIpenapa
Tax u uX
ONUCAHUE?

0.5

bubmuotexa LHOK

https://m.edsoo.ru/86

3e6ff0

https://m.edsoo.ru/86

3e7l6e
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Oomen

Bubmuotexa LHOK

12 BEILECTR HITH https://m.edsoo.ru/86
MeTaboIH3M 3e766c
——— Bbubmuorexa [HOK

13 o e hitps://m.edsoo.ru/86

3e7¢98
JHepreTHYeCK e

14 L https://m.edsoo.ru/86
uii 0bmen 3¢7age
AKuzae HHBIIH
LUK KIETKH.

Jenenne

KJIETKH,

Muro3.

JlaGoparopnas

paborta Ne 3 bu6motexa LIOK

15 «Habmonenue 0.5 https://m.edsoo.ruw/86
MHTO3a B 3e7dcd
KJIeTKax
KOHYHKA
KOpellka Jyka
Ha TOTOBBIX
MHKpOTIpenapa
Tax»
buocunres
Denka. butanortexa [JOK

16 Peaxmus https://m edsoo.ru/86
MaTpHYHOTO 3e796e
CHHTE3a
Tpaucnsauns — BuGmmoteka LIOK

17 OnocunTes https://m.edsoo.ru/86
benka 3e796e
Hexknerounslie butauoteka [JOK

18 (hopmsl KU3HH https://m edsoo.ru/86
— BHPYCHI 3e7540

bubmuoTtera L{OK
®opmsl https://m.edsoo.ru/86

19 pa3sMHOMKEHHS 3e81b6
OpraHu3MoB https://m.edsoo.ru/86

3e831e
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Bubmoreka LIOK

20 Meiios https://m.edsoo.ru/86
3e7f4a

OGpasoBanue u

pa3BuTHE

MOJIOBBIX

KJIETOK.

OnnozoTrBopex

ue.

JlaBopartopnas bubmuoteka LIOK
21 pabora Ne 4 0.5 https://m edsoo.ru/86

«HM3yuenue 3e81b6

CTPOEHHS

MOJIOBBIX

KJIETOK Ha

TrOTOBBIX

MHKpOTIpenapa

Tax»

Wnansuayansu bubtmiorexa [[OK
22 0€ pa3BHTHE https://m edsoo.ru/86

OpraHu3MoB 3e8436

I'eneTnka —

Hayka o bubaunorexa LIOK
23 HACJIECTBEHHO https://m edsoo.ru/86

CTH U 3e86f2

W3MEHYHBOCTH

3akoHOMEpHOC

™

Hac/IeJ0BaHus bubmuorexa LIOK
24 NPH3HAKOB. https://m.edsoo.ru/86

Mouorudpuan 3e8878

oe

CKpeliuBaHue

Hurubpuanoe

CKpeLIUBaHNE,

st Bubnuoteka 1IOK
25 HEIABHCHMOTO https://m_.edsoo.ru/86

3e89ad

HACJIEJOBAHUS

MPHU3HAKOB

CuenneHnoe Bbubaunorera [JOK
26 HACIeN0BaHHE 05 https://m_.edsoo.ru/86

MPH3HAKOB. 3e8ch0
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JlaGopatopnas
padora Ne 5
«Uzygenne
pe3ybTaToB
MOHOTHOPHIHO
rou
JUrHOpPUIHOTO
CKpellUBaHHs
y apo3odmel
Ha FOTOBBIX
MHKpOTIpenapa
Tax»

27

I'enernka
noJsa.
Hacnenosanue
NpPHU3HAKOB,
CLENICHHBIX C
MOJIOM

bubnuotera 1{OK
https://m.edsoo.ru/86
3e8ch0

28

H3meHUnBOCTS.
Henacnencrse
HHasi
W3MEHYHBOCTb.
JlaGopatopnas
pabora Ne 6.
Wayuenne
MO KALHO
HHOI
M3MEHYUBOCTH,
NOCTPOEHHUE
BapUalHOHHOT
0 psaau
BapHAIHOHHOIH
KPHBOH»

0.5

bubmuoTteka L{OK
https://m.edsoo.ru/86
3e8efe

29

Hacnencreenn
as
HN3MEHYHBOCTD.,
Jlaboparopnas
pabora Ne 7.
«AHamm3
MyTauui y
npo3o(uisl Ha
TOTOBBIX

0.5

bubmuorexa 1HOK
https://m.edsoo.ru/86
3e8efe
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MHKpOIIpenapa

TAX»
bubmoreka 1HOK
INeneTnxa
30 deTOBeKA 1 https://m.edsoo.ru/86
i 3e8d78
PezepeHublii
YPOK.
O600menne no
3l TEME |
«Hacnencrsen
HOCTh B
W3MEHYHBOCTL
OpPraHu3MOB)
Cenexuus kax Butmmnoteka LHOK
32 HayKa u 1 https://m edsoo.ru/86
npotecc 3e9214
MeToasl n
IOCTHIKEHHS bu6moteka [JOK
33 CEJIEKIINHA 1 hitps://m.edsoo.ru/86
pacTeHHii u 3e9214
FKUBOTHBIX
buorexnonorn bubmiorexa [LIOK
34 sl KaK OTpacib 1 https://m edsoo.ru/86
| MpPOH3BOJACTBA 3e9336
OBILIEE
KOJIMYECTBO
34 0 4
YACOB I10
[TPOTPAMME
11 KUJIACC
KoanuecTBo uacos DIeKTPOHHEIE
Ne Jara P
Konrpoas | Ilpakrmuec nugpossie
n/ | Tema ypoka Bee H3Y4eH
- Hble KHe - obpa3zoBaTe/ibHbIE
ro padoTsl paboThI pecypchl
DBOMOLUS A bubmoteka [[OK
METOJBI €& 1 https://m_ edsoo.ru/86
U3y 4YEeHH Jea20e
Vicropui bubmnorexa [{OK
BT 1 https://m.edsoo.ru/86
B 369570
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npeacTaBIeHuil
00 IBOMIOLINHA

MukposBomnion
us

bubmmorera LIOK
https://m.edsoo.ru/86
3eYcle

Honynaunsa xak
JJIeMEHTapHast
€AMHALA BHA
H IBOJIIOLHH,

JlaGoparopuas bubmoreka LIOK
pabota Ne | 0.5 https://m edsoo.ru/86
«CpaBHenne 3e99ch

BHJIOB 1O

MOp{OTIOrHYEC

KOMY

KPHTEPHION

Jsmxymue

CHIIBI butmoteka [JOK
(amemMeHTapHBIE https://m.edsoo.ru/86
(akTopni) 3e9dad

IBOJTIONNH

EcTtecTBeHHBIIH butmuoteka [[OK
orbop u ero https://m.edsoo.ru/86
hopmsi 3e9ed0

Pesynbrarel

IBOJTIOIAH

npucnocodnex

HOCTh

OpraHn3MOB H

BH1000pa3oBaH

ue. butmuoteka [[OK
Jlabopatopuas 0.5 https://m edsoo.ru/86
pabota Ne 2 3e9fde

«Onnucanne

npucnocobinex

HOCTH

opranu3ma n eé
OTHOCHTENIBHOT
0 XapakTepa»

Hanpasneuns u
My TH

bubmoreka LIOK
https://m.edsoo.ru/86
3ecle
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MaKpO3BOIHOLH
H

Heobpatumoct
b YBOJIIOLIH

HUctopus
SKN3HHE HA
3emne u
METO/BI €€
H3YUeHHS

11

I'unoressl
NPONCXOKIEHH
s )KM3HA HA
3emie

bubmoreka LIOK
https://m.edsoo.ru/86
3easSab

Pazeutue
HKH3HH HA
3emne no spam
H NepHoaam

bubmoteka LIOK

https://m.edsoo.ru/86
Jeabbe

13

OcHoBHEIE
TNk
IBOIIOLNH
PacTHTEILHOIO
M JKMBOTHOTO
MHpa.
ITpakTuyeckas
pabota Ne |
«H3yuenne
HCKOMaeMBbIX
OCTaTKOB
pacTeHuil U
HKUBOTHBIX B
KOJLTEKLIHSIX)

0.5

bubmuoreka LIOK
https://m.edsoo.ru/86
3eal8be

14

CoBpemeHHas
cucTeMa
OpraHH4ecKoro
MHpa

bubmuoreka LIOK
https://m.edsoo.ru/86
3ead8e

13

DBOTIOLHS
YyenoBeKa
(anTponorenes)

Bubmnorexa LIOK
https://m.edsoo.ru/86
3eac2c

16

JBukymue
CHIIBI

bubmotexa [{OK
https://m.edsoo.ru/86
Jead44
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(dhakropsr)
aHTpONoreHe3a

17

OcHOBHBIE
cTagun
IBOMIOLHH
yenoBeKa

Yenoseueckne
pacsl 1
MPUPOIHBIE
ajanTaluui
YyeJI0BeKa

bubmotexka LIOK
https://m.edsoo.ru/86

Jeaea?

Peszepsubiii
YPOK.
Ob6obmenne mo
TeMe
«Bo3HHKHOBEH
He U Pa3BHTHE
JKH3HM Ha
3emmen

20

DKOJIOTHS Kak
HayKa

21

Cpexpl
oOuTaHus
IKOJIOTHUECKHE
(hakTopsl

bubmnoteka 1{OK
https://m.edsoo.ru/86
Jeafec

22

Abuoruueckue
(hakTOpbI.
JlabopaTtopuas
pabota Ne 3.
«Mopdonornue
cKue
0COOEHHOCTH
pacTeHHil U3
Pa3HBIX MeCT
oOuTaHu.
JlaBopaTtopHas
pabtota Ne 4.
«Brusinue
CBETA Ha POCT U
pa3BHTHE
YEPEHKOB
Koneyca»

0.5

bubauotexa LIOK
https://m.edsoo.ru/86
3ebl0Oe
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buornueckue

bubmnoteka L{OK

23 o https://m.edsoo.ru/86
AKTOPBI
p 3eb348
DKOJIOrHYeCcKn
e
XapaKTepHCTHK
H TIOMYJISALAH,
ITpakTudeckas
24 paborta Ne 2 0.5
«l[lonmcuér
MJIOTHOCTH
MOMYIALHI
pa3HbIX BUJOB
pacTeHHii»
Coobiecrsa Bubmoteka LIOK
25 OpraHnu3MoB — https://m edsoo ru/86
fHOLEeHO3 3eb46a
DKOJOrHYECKH butmoteka [JOK
26 € CHCTEMBI https://m.edsoo.ru/86
(7xocucTEMBI) 3ebdba
OcHOBHBIE
MoKa3aTen
IKOCHCTEMBIL.
bubmuoreka [JOK
DKOJIOrH4YeCcKn
27 P https://m_ edsoo.rw/86
PaMIIBL 3ebSfa
CaoiicTBa
IKOCUCTEM.
Cykueccus
Ipupoausie
78 pup
IKOCHCTEMBI
29 AHTPONOTEHHbI
€ IKOCUCTEMBI
buocdepa —
- bubmotexka LIOK
rinodanbHas
30 https://m.edsoo.ru/86
JKOCHCTEMA o
3ebb3e
3emin
3akoHOMEpHOC
e bubtmoteka 1{OK
31 https://m.edsoo.ru/86

CYLIECTBOBAHH
A duocdepsl

3ebdl6
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YenoseuecTBO
32 B Ouocepe

3emmn
CocymecTBoBa bubaunorexa LIOK
33 HHE [IPHPO/IBI 1 1 https://m edsoo.ru/86
YeI0BEYECTBA 3ebale
PezepeHuiii
YPOK.
O6obwmenne
1 Tcmm~ 1
«CoobuecTsa
H
IKOJIOTHYECKHE
| CHCTEMBLY
OBILIEE
KOJIMYECTBO
HYACOB I10 + 43
[TPOI'PAMME

YUEBHO-METOJHWYECKOE H MATEPUAJIBHO-TEXHUYECKOE

OBECIHEYEHHUE ITPOI'PAMMBI

1. benses JI. K. buonorus. 10 wiacc: yued. s o0weodpa3oBar. opraHu3aLnii;
6azosbiit yposens / [JI.K. benses, I M. JIpimiun, JI.H. Ky3ueuosa u ap.|; noa
pea. JIK. bensesa u ' M. [lpimunna. — 3-e u3a. — M.: [Ipocseuienue, 2016. —

223 ¢

2. benses JI. K. buonorns. 11 knacc: yued. mist oOuieo0pa3oBar. opraHu3aluii:
6asosblii yposens / [[1.K. benses, I M. v, JI.H. Ky3nenosa u ap.|; noa
pen. J1.K. bensera u I' M. [{pimumna. — 3-e uza. — M.: [Ipoceewmenne, 2016.
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[Tpunosicenue
k Paboueil npozpamme no ouonocuu
OCHOBHO20 00UIe20 0OpPaA308aHUs

(5-9 knaccei)

Cnoco0bl OIeHKH T0CTHKEHHS YIANIHMHCS

IJIAHHPYEMBbIX Pe3yJibTaTOB



Kpurepun onennannn. BHOJIOI'USL.
IIpu BeICTAB/ICHHH OIEHKH HEOOX0AHMO YIHTHIBATE:

MPaBUIIBHOCT ¥ OCO3HAHHOCTH U3JI0KEHHUS COJIepIKaHus,

MOJIHOTY PaCKpPbITUs MOHATHIA,

TOYHOCTh YNOTPEOIEH!S HAYUHBIX TEPMUHOB;

creneHb cPOPMUPOBAHHOCTH MHTEUIEKTYAIbHBIX M 001y 4eOHBIX Y MEHHIA,
CaMOCTOATEILHOCTL OTBETA;

pedeByl0 rpaMOTHOCTh U JIOTHYECKYHO 110C/Ie10BaATENIbHOCTL OTBETA.

BoicokHil ypoBeHb - 0TMETKA «35»:

IOJIHO PacKphITO coAepKaHue Marepuaina B 00beMe NporpaMmbl 1 yueOHUKa,
YETKO M MPABUJILHO JIaHbI ONPEIe/IEHUs U PACKPBITO COJAEPIKAHUE MTOHATHH;
BEPHO UCIIOJIb30BAHbI HAYYHbIE TEPMUHBL;

Ul I0Ka3aTe/bcTBA WCMOJB30BAHbl pa3/IMYHbIE YMEHHS, BLIBOJBI U3
HaOJIHOIeHUI M OMBITOB;

OTBET CaMOCTOSATEIbHBII, HCIOJIb30BaHbI paHEE NPUOOPETEHHbIE 3HAHNUA.

IloBbINIeHHBI YPOBEHDb - 0TMETKA «4»:

PacKpbLITO OCHOBHOE COJIEpKAHUE MaTepuaa;
B OCHOBHOM [PABUJILHO JaHbl OMNpEJEIeHUs NOHATUH M UCIOIL30BaHbI
HAay4YHBIE TEPMUHBL;

OTBET CAMOCTOSATEJILHBIN;

onpeJie/ieHus MOHATHI HEMOJIHbIE, JIONYLIEHbl He3HAYUTEIIbHbIE Hapy LUeHHUs
MOCNeN0BATEe/IbHOCTH  W3JI0KEHUS,  HeOOJIbLIME  HETOYHOCTH  IPH
UCIONIB30BAHUN HAYYHBLIX TEPMHHOB HJIM BBHIBOJAX M O0OOLIEHUSAX U3
HaOJTIO/IeHUIT B ONBITOB.

ba3oBblii ypoBeHb - 0TMETKA «3»:

YCBOEHO OCHOBHOE coj/lepkaHue y4yeOHOro Marepuana, HO H3/103KeHO
(¢parmMeHTapHO, HE BCerja IMOCIe]0BaTeIbHO, ONpeJe/eHust NOHSITHil
HEJIOCTATOYHO YETKHE,

HE MCIOJIb30BaHbl B Ka4ecTBe [0Ka3aTelbCTBA BBIBOJBI U 0000ILEHMs U3
HaOTI0/ICHNIT U ONIBITOB MJTH JOMYIIEHB! OLINOKH MPH WX U3JI0KEHUH,
JONYLIeHbl OMWMOKM M HEJOCTAaTOYHO B  MCIOJB30BAHMM  HAYYHOI
TEPMUHOJIOTHH, ONPE/IETIEHHH NOHSTHIA,



Huzke 6a30BOro ypoBeHb - 0TMETKA «2»:

OCHOBHOE coJiepikaHue y4eOHOro MaTepuasa He pacKpbITo;,
e HE JaHbl OTBETHl HA BCIIOMOraTe/IbHbIEe BOIIPOCH! YUUTEJIS,
e JionylieHbl rpyOble OMUOKH B ONpPEAETeHHU TOHITUHA, IIPU UCIIOJIL30BAHNU
TEPMUHOJIOTHH.

Onenka npakTH4ecKux ymenuii yaamuxcs. Onenka yMeHnuii CTaBHTb OHBITHL
YunTeab 10/KeH YIATHIBATD:

e CaMOCTOSITENBHOCTL 10100pa 000py10BaHHS U OOBEKTOB,

e 1I0CJIEJIOBATE/IbHOCTH B BBITIOJIHEHUH PAbOTHI 110 3aKJIaJIKe OINbITa;

® JIOrMYHOCTH U IPAMOTHOCTH B ONUCAHWUW HAOMIOJAEHUI, B ()OPMYJIMPOBKE
BBIBO/10B U3 OIbITA.

BoicokHil ypoBeHb- 0TMETKA «35»:

e [IPABUJILHO OIpPE/ESIEHa 11eJIb OIbITa,

® CaMOCTOSITENLHO M MOCIE0BATENBHO MPOBEJEHbI M0A00p 000py10BaHUS U
00BEKTOB, a TaKkke padoTa Mo 3akjiajke ONbITa, HAYYHO IPAMOTHO, JIOTHYHO
OMNUCaHbl HAOMIOAEHUS U CPOPMYTMPOBAHBI BHIBO/IbI U3 OTIBITA.

IToBbImIeHHBIIi YPOBEHL - 0TMETKA «4»:

e IIPaBHJIBHO OIPEJE/IeHa LieJlb OIbITa;

e CaMOCTOATENILHO NpOBeJeHa noadop 00Oopy1oBaHUs U O0BLEKTOB, a TaKKe
paboTa 1o 3aKjajKe OIbITa;

e MpPH 3aKJIAJKE OMNbITA JoMmycKaeTcs 1 — 201mmoKH;

e B LIEJIOM IPaMOTHO U JIOTHYHO ONMUCAHBI HAOIIO/IEHUs U CHOPMYITHPOBAHDI
BBLIBO/IbI U3 OIIBITA,

e B onucaHuy HaAOIOJEHHMIl W3 ONbITa JOMYILUEHbl HETOYHOCTH, BLIBOJIbI
HEIMOJIHBIE.

Ba3oBblii ypoBeHb - 0TMETKA «3»:

» IPABUILHO ONpPEJIE/IeHa eI ONbITA,

e mnoadop obopynosaHus U OOBEKTOB, a Tak:ke padOThl 10 3aKJIAJKE OINbITA
NPOBEIEHBI C [OMOLIBIO YUUTEIS,

e JIONyLIEHbl HETOYHOCTH W OLIMOKM 0pPH 3aKIaAKe OIbITa, ONUCAHUU
Ha0MIOAEHNUIT, (JOPMYJIMPOBAHUN BHIBOJIOB.



Huke 6a30BOro ypoBeHb-0TMETKA «2»:

HE OIpe/iesIeHa CaMOCTOSITENIEHO LIEJb OMBITa,
He MO/JArOTOBJIEHO HYKHOE 000pY10BaHHE,
JIOTYLLIEHb! CYLIECTBEHHbIE OLIMOKHU MPpH 3aK/Ia ke 1 ohOpMIEHHH ONbITA.

Ouenka ymMeHuii NpOBOAHTHL HAD/IIO1EHHUSL.
YuuTe/1b 10/KeH YIHThIBATD:

NPaBUJILHOCTH IPOBEJCHMs HAOIIOAEHHI O 3aJaHHIO;

YMEHHE BbIJENATh CYLIECTBEHHbIE [PU3HAKH Yy HalmozaeMoro o0bekTa
(mpouecca) JOrMYHOCTL M HAy4YHYIO TPaMOTHOCTb B  oQopmieHHH
pe3ysibTaToB HAOIIOAEHHI U B BbIBOJIAX.

BoicokHil ypoBeHb - 0TMETKA «5»:

[paBUJILHO 110 33JaHUI0 YUYHUTEJIS IPOBEAECHO HADIIOIEHUE,

BbIJIE/ICHBI CYLLIECTBEHHBIE PU3HAKH Y Ha0I01aemMoro o0beKTa (npouecca);
JOrMYHO, HAy4HO TIpPaMOTHO OQOpPMJIEHBl pe3yJbTaThl HAOMIOAEHUH U
BBIBO/IBL.

IloBbINIeHHBIH YPOBEHb- 0TMETKA «4»:

MpaBUILHO MO 331aHUI0 YUUTEIsl NPOBeeHO HAOII0/IeHHE,

MpH BBLIENCHUH CYLIECTBEHHBIX NPU3HAKOB Yy HalmonaeMoro oObekTa
(npouecca Ha3BaHbl BTOPOCTENEHHBIE,

JonyuieHa HeOpeKHOCTb B 0()OpMIeHHH HA0I0/IeHHI H BBIBOJIOB.

Ba30Bbl1il ypoBeHb - 0TMETKA «3»:

JOMyLIeHbl HETOYHOCTH U | — 2 owunOku B npoBeAeHUH HAOIIOAEHHI 110
3aJaHUI0 YUUTEIS,

OM  BbIJICJIEHUH CYILUECTBEHHBIX IMPU3HAKOB Yy Ha0MI0AaeMoro o0beKTa
(mporecca) BblIe/IEHbI JIKLIb HEKOTOPBIE,

jomnyieHs! omnOku (1 - 2) B opopmiieHM HaOIIO1€HNUIT U BBIBOJIOB.

Huke 6a30B0Oro ypoBeHb - 0TMeTKA «2»:

Jlonyumenst omOk# (3 -4) B npoBeieHUU HAOJIIOICHUIT MO 33/1aHUI0 YUUTEJIS
HenpaswisHo BblIe/IeHb! TPU3HAKU HA0I01aeMOro o0beKTa (rnpouecca),
Honymenst omumdku (3 -4) B opopmiieHny HaOIIOA€HUI U BBIBOOB.



Ouenka 3a npoBepoYHbIE TECT

YuuTens A0JDKeH MPOBECTH MHCTPYKLUMIO Uisi TecTHpyeMblX. OHa J0/KHA OBITH
KOPOTKOM, MOHATHOM M OOLIeH Ui BCEX UCHLITYeMbIX. HHCTpyKUHA JHaér
pasbsACHEHUsA, Kak HEoOXOIMMO OTBEYaTh Ha 3ajJaHusl Tecra. B HMHCTpykuun
COODIIAeTCs BpEeMsl, B T€YEHUE KOTOPOro CIyLIATENIssM HEOOXOJUMO BBIIOJIHHUTE
TECT, TUI LIKAJIbI OLEHUBAHHS.
B npoueHTHOM COOTHOLUEHHH OLEHKH (110 NATUOATUILHON CUCTEME) PEKOMEH 1y €eTCs
BBLICTABJIATH B CICAYIOLIMX JHANa30HaxX:

o «2»-49-0%

o «3»-69-50%

e «4»-89-70%

e «5»-100 -90%
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