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IosicHuTeNLHAA 3aNIUCKA

Pabouast obpaszoBarenbHas mporpamma 1o ouosioruu s 10-11 kiaccoB cocraBieHa Ha
OC- HOBE

denepanbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro OOIIero
obpa3o- Bauus ot 17 mas 2012 r. Ne 413;.

[IpumepHO# mporpaMMmbl cpeaHero odmero obpazoBaHus mo Ouosoruu (0a30BBIM YPOBEHB) U
porpamMMbl TI0 OMOJIOTHH, Pa3pabOTaHHOW aBTOPCKUM KOJUIEKTHBOM moj penakuueir M. b. Aradono-
Boii, B. 1. CuBornazoBsIM.

Pabouas mporpaMma MOJHOCTBIO OTpaXkaeT conepkaHue llpumepHON mporpaMmsbl C JOMOJHE-
HUSIMU, HE MIPEBBIIIAIOIIMMH TPEOOBAHUS K YPOBHIO MOJATOTOBKU 00YYaIOIINXCS.

Pabouas mporpamMma OopuMeHTHpOBaHA Ha HCHOJb30BaHUE yueOHHKOB: CuBornazoB B. M. buo-
norust: oomas o6uosnorus. 10 kimacc. ba3zoselil ypoBens: yueOnuk / B. . CuBornasos, 1. b. AradoHnosa,
E. T. 3axapoBa. — M., [Ipocda, 2016; CuBornazos B. W. buonorus: obmas 6uonorus. 11 kimacc. bazo-
BbIif ypoBeHb: yueOHuk / B. . Cusornazos, . b. Aragonosa, E. T. 3axaposa. — M., JIpoda, 2016;

buonorus xak yuyeOHbIH NpeaMET SBIISIETCS HEOTHEMJIEMON COCTAaBHOM 4YacTbhlO €CTECTBEHHOHA-
YYHOTO 00pa3oBaHus Ha BCEX CTYIEHSAX oOpa3oBaHusa. MoaepHu3anus 00pa3oBaHUs MpeaycMaTpUBacT
MOBBIIIEHUE OMOJIOTUYECKON TPAMOTHOCTH TOAPACTAIOUIETO MOKOoJIeH!Us. He3aBrucHMO OT TOTro, Kakyro
CHEIHATbHOCTh BHIOEPYT B OyayllleM BBIMYCKHUKH IIKOJBI, UX JKU3Hb OYJIET HEepa3pbhIBHO CBs3aHA C
Ouosiorueil. 310pOBbE YEIOBEKA, €r0 Pa3BUTHUE, KU3HB U 3I0pPOBbE OYIYIIHNX JCTEH, MUIIa, KOTOPYIO MBI
€I1M, BO3TyX, KOTOPBIM MBI JBIIINM, Ta Cpea, B KOTOPOIl MBI JKHBEM, - BCE 3TO OOBEKThI OMOJIO- THH.

Lesb: n3ydeHne yqyammuMHUCs TEOPETHYECKUX U MIPHUKIIAIHBIX OCHOB 001Iel OHoIOTuu

3agauu: oceoenue 3nanuii: O OUOIIOTUYECKUX CHUCTeMax (KJIETKA, OpraHu3Mm); o0 HCTOpHUH
pa3BUTHS COBPEMEHHBIX TIPEACTABICHUN O OKUBOW TPHUPOJAC; O BBIAAIOIIUXCA OTKPBITHUSIX B
OMOJOrMYEeCKOH HayKe; O poiu OHOJOrMYecKod Hayku B  (OPMUPOBAHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBIMHUPA; O METOAAX HAYYHOTO NO3HAHUS;

e o061adenue ymeHuamu: 000CHOBBIBATH MECTO U POJIb OMOJOTUYECKUX 3HAHUN B MPAKTUYECKOU
NESITeTbHOCTH JIIOJICH, Pa3BUTHH COBPEMEHHBIX TEXHOJOTHWH; MPOBOAWTH HAOIIOJCHUS 332 KOCHCTE-
MaMH C IeJIbI0 X OIUCAHUS U BBISBICHUS €CTECTBEHHBIX M aHTPOIOT€HHBIX M3MEHEHH; HaX0AUuTh U
aHAJIM3UPOBATh MHPOPMALIHIO O KHUBBIX 00BEKTAX;

e pa3zeumue TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYalIbHbIX U TBOPUECKUX CHOCOOHOCTEH B
nporecce M3Y4YEeHUs: BBIAAIOIIUXCS JTOCTHIKEHUH OMOJIOTHMH, BONIICAIINX B OOIICUEIOBEYECKYIO KYIIb-
TYpY; CJIOXXHBIX U MPOTUBOPEYMBBIX MYyTEH pa3BUTHS COBPEMEHHBIX HAay4yHBIX B3IJISA0B, HJEH, Teo-
PHii, KOHIICTIIINI, Pa3IMYHBIX TUTIOTE3 (O CYIIHOCTH M MPOUCXOKICHUN XU3HU, YeJIOBEKa) B XOJE pa-
OO0TBI C Pa3INYHBIMU UCTOYHUKAMU UH(OpMaIUH;

e gocnumanue: YOSKIECHHOCTH B BO3MOXXHOCTH ITO3HAHHS XHBOW MPUPOJBI, HEOOXOAUMOCTH
Oepe’KHOro OTHOUIEHUs K MPUPOJHOM cpene, COOCTBEHHOMY 3[0POBbIO; YBAXKEHMSI K MHEHUIO OINIO-
HEHTa MPHU 00CYXJI€HUH OUOJIOTHYECKUX TTPOOIIeEM;

* UCNOB306aHUE NPUOOPEMEHHBIX 3HAHUIL U YMEHUIlI 8 NOBCEOHEBHOU HCUZHU JIIS: OLEHKU
MOCTIE/ICTBUM CBOEH EATENILHOCTU 10 OTHOIIEHUIO K OKPY’KaIoLIeH cpezie, 30pOBbI0 APYTUX JIIOJeHH
COOCTBEHHOMY 3/10pOBbIO; OOOCHOBaHHUS U COONIOACHUS Mep NpOo(UIAKTUKU 3a00JIeBaHUM, MpaBUII
MOBEJICHUS B IPUPOJIE.

IlnannpyemMble pe3y/ibTaThl 0OCBOCHHUS YU4eOHOro npeamera «buosorns»
JInyHOCTHBIE:



1. Peanmaunﬂ OTUYCCKUX YCTAHOBOK I10 OTHOIICHUIO K OMOJOrHYSCKUM OTKPBITHAM, UCCIIEA0-
BaHUAM U UX PE3YJIbTaTaM,
2. C(bOpMI/IpOBaHHOCTL IIO3HAaBaTCJIbHBIX MOTHUBOB, HaHpaBHeHHHX Ha MMOJIYYCHUC HOBOI'O 3HA-

HI/IeMC06CTBeHHOFOS,HOpOBBSII/IBKOHOFI/I‘-IGCKOI/I6e3OHaCHOCTI/I

3. [IpunsaTHe 1 peanu3zalus HEHHOCTEH 310pOBOro U Oe30MacHOro o0pasa KU3HHU, OEpeKHOE, OT-
BETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHNE K COOCTBEHHOMY (PU3NYECKOMY U TICUXOJIOTMYECKOMY
3J10POBBIO;

4. Henpusitie BpeiHBIX MPUBBIYEK: KypEHHUS, YIOTPEOICHHUS aJIKOT0JIs1, HAPKOTHKOB.

5. pa3BUTHE KOMIIETEHLIUN COTPYAHUYECTBA CO CBEPCTHUKAMU, AETHbMHU MIIA/ILLIETO BO3pPACTa,

B3POCJIBIMH B 00pa30BaTeIbHON, OOIIECTBEHHO TOJIE3HOM, YUeOHO-UCCIIeI0BATEIbCKOMN, TIPOCKT-
HOU M APYTUX BUIAX JESITEIbHOCTH.

6. Dkonoruyeckas KyJibTypa, 0epekHOS OTHOIICHUS K POJIHON 3eMJIe, IPUPOIHBIM OOraTcTBaM
Poccuu n Mupa; moHMMaHKE BIUSHHS COIHATbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE
MPUPOHON M COLUAIBHOM CPEe/Ibl, OTBETCTBEHHOCTh 3@ COCTOSIHHE IPUPOIHBIX PECYpPCOB; yMe-
HUSI M HABBIKH Pa3yMHOTO TIPUPO/IOOIb30BaAHHS, HETEPIHUMOE OTHOIICHUE K ACHCTBUSAM, IIPHHO-
CAIIUM BPEA SKOJIOTHH, HpI/IO6pCTCHI/I€ OIIbITa BKOHOFO'HaHpaBHeHHOﬁ JACATCIBbHOCTH,

1. DCTETUUECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00yCTPONCTBY COOCTBEHHO-
roOsbITa.
8. [ToTpeOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIOJSM TPYAa, TPYAOBBIM JTOCTHKEHU -

SIM,JIOOPOCOBECTHOR, 0TBETCTBCHHOCHTBOPUECKOCOTHOIICHUCKPA3HBIMBUIAMTPYIOBOH IS TR THHOCTH.

MeTanpeaMeTHbIMHU pe3yabTaTaMu u3ydeHust kypca «buosiorus» siBjisiercapopmu-
POBaHMe YHUBePCAJbHBIX Y4eOHbIX AelicTBuil (YY ).

Perynstusubie YY1
1.
o OBnazneHne COCTaBIAIONIMMH HCCIEA0BATENbCKOW U IPOEKTHOM EATENBHOCTH,

BKJIIO4as YMCHUA BUJACTH HpO6JIGMy, CTaBUTBb BOIIPOCHI, BEIABUT'aTb T'MIIOTE3bI CHOCO6-
HOCTb BI)I6I/IpaTI) LCJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX HeﬁCTBHﬂX H MOCTYIIKax
10 OTHOIIEHHIO K JKUBOH MPUPOE, CBOEMY 30POBBIO U 3I0POBBIOOKPYKAIOIINX;
o Jlenats BBIBOJIBI M 3aKJIIOYEHUS, CTPYKTYPUPOBATh MaTEpHAIL,
CamocrosiTeTbHO 00HAPYXKUBATH U (HOPMYIUPOBATH YUEOHYIO MPOOIIeMY, Orpee-
TSTh 1eNby4eOHOM1eATeTbHOCTH, BEIONPATh TEMYTIPOEKTA.

o BeiBurate Bepcuu pereHus mpooaemMbl, 0CO3HABAaTh KOHEUHBIN pe3yib-
TaT, BEIOUPATh U3 MPEAJIOKEHHBIX, U UCKAaTh CAMOCTOSITEIbHO CPE/ICTBA J10-
CTHKEHUSLIEIH.

o CocTaBnsTh (MHAMBHUYaJIbHO WK B TPYIIE) [JIaH pelIeHus Ipo0sieMbl (BbINOIHE-
HUSTPOEKTA).

o PaboTast 1o miany, cBEpATh CBOU ACUCTBUS C LENBIO U, IPH HEOOXOAUMOCTH, UC-

IpaBJIATb OIIMOKH CaMOCTOSITEIBHO.
B nuanore ¢ YUYHUTCIIEM COBCPIICHCTBOBATL CAMOCTOATCIIBHO BBIpa6OTaHHBIC KpUTCpHU-

o

HOLICHKH.
ITo3naBartenbHbie YY/I:
1.
o JlaBaTb onpeneneHus MOHATHUIM, KJIacCU(PUIIMPOBATh, HAOIIOAATh, TPOBOIUTHIKCIIEPHU -
MEHTHI,
o AHanu3upoBaTh, CPAaBHUBATH, KIACCUPUIIMPOBATH H 00001IaTh (haKThHI U SB-
NeHus. BB T IPUUMHBIMCIEACTBUSATIPOCTHIX IBJICHUH.
o OcymiecTBISITH CPaBHEHHUE, CEPUAITNIO M KIIACCU(PUKAIINIO, CAMOCTOSTEILHO BBI-

6I/Ipa$l OCHOBAHUSA U KPUTCPHUU AT YKA3aHHBIX JIOTUYCCKHUX onepaunﬁ; CTPOUTH KJIaCCH -
(I)I/IKE[I_[I/IIO Ha OCHOBC JUXOTOMUYCCKOIO JCIICHUA (Ha OCHOBCOTpI/ILIaHI/IH).



o

CTpouTh JOTHYECKOE PACCYkICHUE, BKITIOYAOIIEEe YCTAHOBICHUE TPHYUHHO-
CIIeICTBEHHBIX cBs3ei..Co3aaBaTh cCXeMaTHUECKHUE MOJICIH C BBIICTICHUEM CYIIIe-
CTBEHHBIX XapaKTEPUCTUKOOBEKTA.

CoCTaBIATh TE€3UCHI, PA3IMYHBIC BUBI INIAHOB (ITPOCTHIX, CJIOKHBIX HT.IL.).

YMeTh onpeensiTh BO3MOXHBIE HCTOYHUKH HEOOXOTUMBIXCBEACHHIA

o YMeTh paboTath C pa3HBIMH UCTOYHUKAMU OMOJIOTHYECKON HH(POPMAIUH: HAXOUTh

OMOJIOTMYeCKYI0 HH(POPMAIIHIO B Pa3IMYHBIX UCTOYHHKAX (TEKCTE Y4eOHUKA, HAYIHO-
MOIYJISIPHO JTUTEeparype, OMOJIOTHYECKUX CIIOBApPSX M CIPABOYHUKAX ), aHATTM3UPOBATH U
OLIEHUBATh WH(POPMAIINIO, TIPEOOPa30BBIBATH HHPOPMAIUIO M3 OAHOI (POPMBI B APYTYIO;
OLICHUBATh €€I0CTOBEPHOCTb.

KommynukaruBubie YY/:

1.

o CaMocCTosTeIbHO OPraHU30BBIBATH YUeOHOE B3aUMO/ICICTBHE B rpyIlie (orpeae-
JSATH OOLIHE LN, paclpeieNaTh POJIU, TOTOBAPUBATHCA APYT C APYTOM UT.II.).

o YMeHus aieKBaTHO UCIOJIb30BATh PEUEBbIC CPEACTBA AJI IUCKYCCUM U apTyMEH-
TallMy CBOEH MO3UIMHU; CPABHUBATH Pa3IMUHbIe TOUKH 3PEHHUS, apTyMEHTUPOBATH CBOIO
TOUYKY 3PEHHUS,0TCTaNBATHCBOIONIO3UIIUIO;

o OOBsCHATD, JOKA3bIBATh, 3AIUINATE CBOU UICH;

IIpeameTHBbIe pe3yabTaThl 6230BOr0 YPOBHS

B pe3yabrare u3yuenus yueoHoro npeamera «buosiorus» Ha ypoBHe cpeaHero ooiiero oopaso-
BaHMsA:

BbInycKHUK Ha 02a30BOM YPOBHE HAYYHTCS:

. pacKpbIBaTh Ha MPUMEPAxX poJib OMOJIOTUH B (GOPMUPOBAHHH COBPEMEHHOM HAYYHON KapTHHBI
MHUpPa U B IPAKTHIECKOH JCITCILHOCTUIIOICH;

. MIOHUMATh U ONKCHIBATH B3aUMOCBSI3b MEXK/1y ECTCCTBEHHBIMU HayKaMu: OHOJIOTHEH, (DU3HKOH,
XI/IMI/Ief/'I; YCTaHaBJII/IBaTI) B3anMOCBA3b HpHpOI[HBIX?[BJIGHHfI;

. MOHUMATh CMBICJI, PA3JINYaTh M OMKCHIBATh CUCTEMHYIO CBSI3b MEX/y OCHOBOIIOJIAT AFOIITUMH
OMOJIOTMYECKUMH MTOHITHSIMHE: KJIETKA, OPTaHU3M, BH]I, SKOcHCcTeMa,0nocdepa;

. UCIIO0JIB30BaTh OCHOBHBIC METOIbl HAYYHOTO MO3HAHUS B YUEOHBIX OMOJIOTHYECKUX UCCIIEIO-

BaHUAX, IPOBOAUTH SKCIICPUMEHTEI 110 U3YYCHHUIO OHOJIOTHYECKUX 00BHEKTOB B ﬂBHCHHﬁ, 00BsC-
HATH PE3YJIbTAThI SKCIICPUMCECHTOB, AHAJIU3UPOBATH UX, (I)OpMYJ'II/IpOBaTBBLIBOI[LI;

. (GbopMyIMpOBaTh TMIOTE3bl HA OCHOBAHWHU MPEIOAKEHHON OMOI0rMuecKoi HHPOpMAIUH U
IIpeJIaraTb BApUaHThI IPOBEPKUTUIIOTES;

. CpaBHUBATh OMOJOTMUYECKUE OOBEKTHI MEXy COOOM MO 3aJJaHHBIM KPUTEPHSIM, JeIaTh BIBO-
JIbl 1 YMO3AKJIFOUEHHSI HA OCHOBECPABHEHHS;

. 000CHOBBIBaTh €IMHCTBO JKUBON M HEKUBOU MPUPOBI, POACTBO )KUBBIX OPraHU3MOB, B3aUMO-
CBSI3M OPraHU3MOB M OKpYXKAIOLIeil cpeibl Ha OCHOBE OMOJIOTHYECKUXTEOPUIL;

. IPUBOIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHMYECKUX COSAMHEHUH KIIeTKH (OeIKOB,
KHUPOB, YIIIEBOJOB, HYKIEUHOBBIXKHCIIOT);

. pacrno3HaBaTh KJIETKH (IPOKAPUOT U DYKapUOT, PACTEHUI U )KUBOTHBIX ) IO OMMCAHUIO, HA

CXEMaTUYECKUX N300paKeHHIX; YCTaHABIUBATh CBS3b CTPOEHUS U QYHKIINI KOMIIOHEHTOB KJIET-
KM, 000CHOBBIBATh MHOTOOOPAa3UEKIIETOK;

. pacro3HaBaTh MOMYJISIINIO U OMOIOTUYECKHUI BUJI 0 OCHOBHBIMITPH3HAKAM;

o OTMUCHIBaTh ()EHOTUIT MHOTOKJIETOUHBIX PACTEHUN U )KHBOTHBIX 10 MOP(OJIOTUUECKOMY KPH-
TEPHUIO;

. 00BSICHATH MHOTOOOpa3ne OPraHU3MOB, TPUMEHSIS YBOJIOIIHOHHYIOTEOPHIO;

. KJIaCCU(UITUPOBATH OUOIOTHYECKHE OOBEKTHI HA OCHOBAHUU OJTHOTO UJIM HECKOJIBKUX CYIIIe-
CTBEHHBIX IMPU3HAKOB (TUITBI MUTAHMS, CIIOCOOBI JBIXaHUS U PA3MHOXKEHHUS, 0COOEHHOCTH pa3BHU-
THSA);

. OOBSCHITH MPUYNHBI HACTIEJCTBEHHBIX 3a00JI€BaHNUI;

. BBISIBJISITH U3MEHYMBOCTD Y OPTraHU3MOB; OOBSCHATH MPOSIBIICHNUE BUIOB U3MEHYHBOCTH, UC-
MOJTh3Ys 3aKOHOMEPHOCTH U3MEHUHNBOCTH; CPABHUBATh HACJIC/ICTBEHHYIO 1 HEHACIIC/ICTBEHHYIO
HW3MEHYUBOCTD;



. BBIBIIATH MOp(osornyeckne, Gu3noaorndeckue, NoBEACHIECKIE alalTallii OPTaHU3MOB K
cpene oOuTaHUs U IEHCTBHIO SKOJIOTHYECKUX(PAKTOPOB;

. COCTaBJIATh CXEMBI [IEPEHOCA BELIECTB U SHEPIHH B IKOCUCTEME (LIETUIIMTAHUS);

. IPUBOIUTH JI0KA3aTEILCTBA HEOOXOAUMOCTH COXpAaHEHUsI OMOPa3HOO0pasus sl yCTOHYUBOTO
Pa3BUTHA U OXPAHBI OKPYKAIOLIEH Cpeabl;

. OLIEHUBATh JIOCTOBEPHOCTh OMOIOTHYECKON MH(POPMALINH, TIOITYYEHHON U3 pa3HBbIX UCTOYHU-

KOB, BBIACIISATH HCO6XOI[I/IMYIO I/IH(bOpMaI_[I/IIO JJIs1 UCITIOJIB30BAaHUs €€ B y‘IC6HOfI JACATCIIBHOCTH U
PCHICHUHU MIPAKTHYCCKUX 3a/1a4,

. MPEJICTaBIISTh OMOJIOTUYECKYI0 MH(POPMAIIHIO B BUE TEKCTa, TaOIHIIbI, TpaduKa, AuarpaMmMbl
U JIeNIaTh BBIBOJIbI HA OCHOBAHUU MPEACTABICHHBIX JaHHBIX;

. OLICHUBATh POJIb JOCTHKEHUN T€HETUKHU, CEJIEKIIMU, OMOTEXHOJIOTHH B MTPAKTUYECKOHN Aesi-
TEJPHOCTH Y€JIOBEKA M B COOCTBEHHOMIKU3HH,

. 0O0BSCHSATH HETATUBHOE BIUSHUE BEILECTB (AJIKOT0JIsI, HUKOTUHA, HAPKOTUYECKUX BEILECTB) Ha
3apOJIbIILIEBOE PA3BUTHEUYEIIOBEKA;

. OOBSACHSATH MOCIIECTBUS BIUSHUSIMYTAareHOB;

. OOBSCHSATH BO3MOKHBIC IPUYHHBI HACIIEACTBCHHBIX3a00ICBAaHHIA.

BbinyckHUK Ha 6230BOM yYPOBHeE MOJYYHT BO3MOKHOCTH HAYYUTHCS:
. JaBaTh HAYYHOE OOBSICHEHHE OMOJIOTHYECKUM (pakTam, mporeccam, sBIeHU-

SIM,3aKOHOMEPHOCTSIM, UCII0JIb3Ysl OMOJIOIMYECKUE TEOPHH (KJIETOYHYIO, IBOJIIOLIMOHHYIO), yUe-
HUe 0 6rocepe, 3aKOHBI HACTIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUNBOCTH;

. XapaKTepU30BaTh COBPEMEHHbBIE HAPABJIEHUS B Pa3BUTHH OMOJIOTUH; ONIUCHIBATH UX BO3MOXK-
HOCHCIIOIH30BAHKE B MPAKTUYECKOUIEATEILHOCTH;

. CpPaBHUBAThH CIIOCOOBI JACICHUS KIETKU (MUTO3 U MEH03);

. pelaTh 3a7a4u Ha octpoenue ¢pparmenta sropoit nenu JJHK no npeanoxxennomy dparmen-
tynepsoii, UPHK (MPHK) no yuactky/IHK;

. peliaTh 3aa4y Ha ONpeesieHne KOJIMUECTBAa XPOMOCOM B COMAaTHYECKHX U TIOJIOBBIX KJIETKaX,

aTakKe B KJIETKaX Mepe]] HayaJioM JeJIeHHs (Meo3a WM MUTO3a) U 110 €r0 OKOHYaHUH (711 MHO-
TOKJIETOUYHBIXOPTaHU3MOB);

. pemaTh TeHETUYECKUE 3a]a9i Ha MOHOTUOPHTHOE CKPEIIMBAHKE, COCTABIISTH CXEMBIMOHOTH-
OpUIHOTO CKpEIIMBAHHUSI, TPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH U HCIIONb3Yys OMOJIOTHYECKYIO
TEPMUHOJIOTHIO HCUMBOJIUKY;

. yCTaHaBIUBATh TUII HACIEAOBAHUSA U XapaKTep MIPOABIICHUS IIPU3HAKA 110 3aJaHHON CXEMEPO-
JIOCJIOBHOM, IPUMEHSS 3aKOHBIHACIICICTBEHHOCTH;
. OLICHUBATH PE3YNbTAThl B3AaUMOJCHCTBHS YEIOBEKA U OKPYIKAOIIEH Cpebl, IPOTHO3UPO-

BAaTbBO3MOJKHBIC IMOCJICACTBUA ACATCIbHOCTH YCJIOBCKA I CYIIECTBOBAHUSA OTACIBbHBIX ouoo-
THYCCKUX 00BEKTOB U TCIIBIX HpI/IpOI[HBIXCOOGH_[eCTB.

Conep:xaHnue TeM y4eOHOro Kypca
10 kaace
Beenenne. Mecto kypca «O01mast 6M0JIOTus» B CUCTEME €CTECTBEHHO-HAYUHBIX TUCIMILIMH, a TAaKXkKe
cpenu 6uonoruueckux Hayk. Llenb u 3amaun kypca. 3HaueHue npeaMeTa Juisi TOHUMaHUs eIMHCTBA
BCET0 KUBOTO, B3aUMOCBA3H Beex yactelt Ouocheps! 3emun. Cucrema xuBoit npuposl. Llapcrsa xu-
BOM IIPUPOJBI.

Pazgen 1. Buosiorust kak Hayka. MeTobl HAYYHOI0 O3HAHUS.

Tema 1.1. Kparkas uctopust pazsutus 6uonoruu. bruonoruueckue Hayku o opMe U CTPOCHHUH
opranu3MoB. CucremaTuka. DBOJIOIUOHHOE yueHue. Kiaccudukaryst 6Monornyecknx HayK. DTarlbl
pa3BUTHSL OMOJIOTHH.

Tema 1.2. CymHOCTb )KM3HH U CBOMCTBA )UBOr0. OnpeneneHue )Ku3HU. XUMUYECKHI COCTaB U
KJIETOYHOE CTPOEHUE OPraHu3MOB, Hacemsomux 3emiito. OOMeH BelecTB U CaMOPETYJIsLus B OHOJI0-
rudeckux cucremax. CaMoBOCIIPOU3BEIEHNE; HACIEACTBEHHOCTh U M3MEHUYUBOCTh KaK OCHOBA CYIIE-
CTBOBaHMsI )KUBOU Marepuu. PocT u pasButue. Pa3npaxumMocTs. PATMUYHOCTB MPOIIECCOB KU3HEAES -
TEJIBbHOCTH. JIUCKPETHOCTh U LETOCTHOCTb.

Tema 1.3. YpoBHM opranuzaiuu >KuBoi MaTepru. MeTo 1l OMOIOTUU. Y POBHU OpraHu3aluu
KUBO npupoasl. Mepapxust ypoBHeil. MeTo bl MO3HAHUS )KUBOM MPUPOJIBI U UX OCOOCHHOCTH.



Paznen 2. Kierka.

Tewma 2.1. Uctopus usyuenus kinetku. Knerounas teopus. KieTka kak cTpykrypHas U GyHK-
LMOHAIbHAs eAMHULA KUBOr0. McTopus nsyyenus kierku. [Ipokapuotndeckas u sykapuoTu-
yeckas ki1eTku. [IpuHiunuansHas cxema cTpoeHus kieTku. Kiierounas Teopust 1 ee OCHOBHBIE
IIOJIOKCHMUA. I[GMOHCTpaI_[I/ISI. HpI/IHL[I/IHI/IaJIBHBIG CXEMbI yCTpOﬁCTBa CBCTOBOI'O U 3JICKTPOHHOT'O
MHUKPOCKOTOB. Mojenu KieTku. MUKpomnpenaparsl KJIeTOK PaCTeHUMN, Y)KUBOTHBIX M OJJHOKJIE-
TOYHBIX IPUOOB. MaTepualibl, pacCcKa3bIBarOIIUE 0 OUOrpadusIx y4eHbIX, BHECUINX BKJIa] B
pa3BUTHE KJIECTOYHON TCOPHH.

Tema 2.2. XumMudeckuii cOCTaB KJIETKU. JJIEMEHTHBIN COCTaB KJIETKU. PactipocTpaHeHHOCTh
3JIEMEHTOB, X BKJIaJ] B 00pa3oBaHue )KMBOW MaTepUU U OOHEKTOB HEKUBOU MPUPOAbI. MakposieMeH-
TBI, MUKPODJIEMEHTBI, YITPAMHKPOAJIEMEHTHI; X BKJIaJ B 00pa30BaHUE HEOPraHUYECKUX U OpraHnuyde-
CKHX MOJIEKYJI )KHBOT0 BemlecTBa. JlemoHcTpanus. Cxema (quarpamma) pacupeaesieHus XUMHIeOCKUX
AJIEMEHTOB B HEXKUBOM U JKUBOU IIPUPOJIE.

Tema 2.3. Heopranuueckue BelecTBa KieTku. HeopraHuueckrue MOJIEKyJIbl 5KMBOTO BEIIECTBA!
BOJIa; XUMHYECKHE CBOMCTBA U Onosiornyeckas posb. Coiu HeOpraHM4eCKUX KUCIOT, UX BKIIAJ B
oOecrnieueHre MPOLECCOB KU3HEIEATEIbHOCTH U MOIIEpKaHUE roMeocTa3a. Pojib KaTHOHOB U aHOHOB
B 00ecrevYeHn! MPOLIECCOB KU3HEAEATEIBHOCTH. OCMOC U OCMOTHYECKOE JaBJICHUE; OCMOTHYECKOE
MOCTYIJIEHUE MOJIEKYJI B KIIETKY.

Tema 2.4. Oprannueckue Bemecta. OOmas xapakrepuctuka. Jlunuael. OpraHudeckue mMoJe-
KyJbl. HU3KOMOJIEKyIISIpHBbIE U BEICOKOMOJICKYIISIPHBIC COeTMHEHUS. JIMUIbI: cTpoeHue, Kiraccuduka-
1usl ¥ OMOJIOTUYECKask POJIb

Tema 2.5. Oprannueckue BemecTBa. YieBoasl. beiaku. YrieBoasl: cTpoeHue U OMOJIOTuYecKas
posib. MoHocaxapuabl U Toiucaxapuabl. belku — OHONIOrHYEeCKUe TMOIUMEPBI; UX CTPYKTYpHas
opranmzanus. OyHKuuM OETKOBBIX MOJeKkyd. benku-depmentsl. CTpyKTypbl Oenka: MepBUYHAS,
BTOpPHUY- Hasi, TpETUYHas, 4eTBepTHUHas. JleHaTypauus u peHaTypauus OenkoB. JlemoHCTpaims.
OO0beMHbIE MOJIENTU CTPYKTYPHOM OpraHu3aiuy OMOJIOTHYEeCKUX OTUMEPOB — OEIKOB.

Tema 2.6. Oprannueckue Bemectsa. Hykiennossie kucnotsl. JIHK — monekynsl Hacnen-
ctBeHHocTu. Penymnukanus JIHK, nepenaua HaciencTBeHHOM MH(POPMAIIUU U3 TIOKOJICHUS
B okonenue. [lepenaya HaciencTBeHHOM nH(OPMAaLIUK U3 SApa B MUTOIUIa3MY; TpaHckpunus. PHK:
cTpyKTypa 1 pyHnkuuu. apopmanmonnsle, TpancnoptHele, pudocomanbibie PHK. JlemoncTparnus.
OOBeMHBIE MOJIENIN HYKJIEMHOBBIX KHCTIOT.

Tema 2.7. DykapuoTtnueckas kietka. [{urorazma. Opranouabl. DyKapuoTHYeCKas KIeTKa.
[TnazmaTtuueckas MeMOpana u ee pynkuuu. [{utonnazma sykapuoruyeckoit kinetku. OpraHouibl 1u-
TOTUIA3MBI, HX CTPYKTypa u Gpynaknun. Knaccudukamnus opranonios. [lurockener. Brirodenus, nx
3HauUEHUE U POJib B MeTabonu3me KieToKk. OCOOEHHOCTH CTPOESHHS paCTUTENbHOM KiIeTKU. JleMOHCTpa-
1. Mopenu kietku. CXeMbl CTPOCHHSI OPTaHOUIOB PACTUTEIILHON U KUBOTHOM KiieToK. JlabopaTop-
HBIEC U TIpaKTHYECKHe paboThl OpraHOUBI KIETKU (BUPTYAIBHO C MTOMOIIBI0 MYJIbTUMEANIHOTO TIPH-
JIOKEHUS K y4eOHHKY). [IpUroTOBICHHE U ONTMCAaHUE MUKPOIIPEITapaToOB KIIETOK PACTECHUH.

Tema 2.8. Knerounoe sapo. XpomocoMmsl. KileTouHoe si1po — LEHTp ynpaBiIeHUs )KU3HEEs -
TEIbHOCTHIO KIIeTKU. CTPYKTYpbI KJIETOUHOTO siipa: sifiepHas 000JI04Ka, XpoMaTHH (F€TepOXpPOMAaTHH ),
A0pbIIIKO. XpoMocoMbl. KapuoTun.

Tema 2.9. Ilpokapuorudeckas kierka. [Ipokapuotudeckue kietku; Gopma u pasmepsl. Ctpoe-
HUE LUTOIUIa3Mbl OaKTEpUANbHOM KIETKH; OpraHu3alus MeTaboan3Ma y mpokaproTa. I eHeTnuecKkuii
anmapart 6axktepuil. Cnopoodpa3oBanue. PazmMHoxxeHrne. MecTo u poJib pokapuoT B OuolieHo3ax. Jla-
O6opaTopHbIe U IpakTH4YecKne padoThl M3yueHne kieTok OakTepHil Ha TOTOBBIX MUKpOIIpenaparax.



Tema 2.10. Peanuzanuus HacnencTBEHHON HH(oOpMaIiK B KieTke. [ 'eH, reHeTH4ecKuit Ko/,
CBOMCTBA F€HETUYECKOI0 KOJ1a. DTallbl pealu3alii FeHeTHUeCKOW NHPOPMALUKU B KJIETKE (TpaH-
ckpurnuus 1 Tpancisanus). Jlemoncrpauus. Tabnuma renerndeckoro kona. [IpoctpancTBeHHas MOAETb
JIHK. Cxema OuocunTe3a OelKa.

Tewma 2.11. Heknerounas popma >xu3Hu: BUpYyChl. OCOOEHHOCTH CTPOSHUS U Pa3MHOKCHUS B -
pycoB. XXusnennsrii ukn BUY. Bupychbie 3a001eBanus U npoduaakTuKa UX pacipoCTpaHeHHUS.
CIINJ 1 meps ero npoduinaktuku. Jlemoncrpamus. Cxema CTpoeHHUs BUpYca.

Paznen 3. Opranusm.
Tewma 3.1. Opranusm — enuHoe 1ienoe. Muoroo6pasue opranu3MoB. PasHooOpa3ue opraHu3mMoB (OTHO-
KJIETOYHBIE U MHOTOKJIETOUHBIE OpPTraHU3Mbl). MHOTOKJIETOUHBIA OpPraHU3M KaK JUCKPETHAs CUCTEMA
(Tkanu, opransl). Konmonnansusie opranusmsl. JlemoncTpanus. [lpuMepsl 01HOKIETOYHBIX U MHOTO-
KJIETOYHBIX OPTraHU3MOB.

Tema 3.2. OOMEH BelIeCTB U NMPEBpAIlIEHUE SJHEPTUU. DHEpPreTuIeckuii oOMeH. OOMEH BeIecTB
U MpeBpalieHue SHepruu B KieTke. [Inactuaeckuit u sHeprerndeckuii oomeH. AT® kak yHuBepcaib-
HBI UCTOYHUK YHEPTrUU. MaKpOIPTHUECKUE CBSA3H. DTallbl SHEPreTUICCKOro 0OMEeHa, pacIIeIieCHUe
rmoKo3bl. JlemoHcTpanusa. Cxema oOMeHa BELIECTB.

Tema 3.3. [Inactuyeckuii oOMeH. @oTocuHTe3. THIBI MUTaHUS. ABTOTPOQBI U TETEPOTPOPHI.
®ortoocunres. ®a3bl porocuHTe3a. OCOOEHHOCTH 0OMEHa BELIECTB Y PACTEHUI, ’KUBOTHBIX U I'PHOOB.
Hemonctpanus. Cxema poTOCHHTE3A.

Tema 3.4. Jlenenue knerku. Muto3s. [lenenue kiaetok. KiieTku B MHOTOKJIETOUHOM OpraHU3MeE.
[TonsTue 0 MU PepeHIPOBKe KIETOK MHOIOKJIETOYHOTO0 OpraHu3Ma. MUTOTHYECKUH LUKI: MHTepdasa,
penymmukanust JJHK; muto3, ¢passl MUTOTHYECKOTO JICTICHUS U TPE0Opa30BaHUs XPOMOCOM; OHOII0-
TMUYECKUI CMBICI U 3HaYeHUEe MUTO3a (6eCIoioe pa3MHOXKEHHUE, POCT, BOCIIOIHEHUE KJIIETOYHBIX IO~ TEPh
B (PM3UOJIOTHYECKUX U NMATOJOTHUECKUX yCIOBUsAX). JleMoHcTparus. @Urypsl MUTOTHYECKOTO
JIeNIeHHs] B KJIETKaX KOpeIlKa JIyKa Mo MUKPOCKOIIOM U Ha cxeMme. JIabopaTopHble U MpaKTHUECKUE
paboTel 3yueHne MuTo3a B KJIETKaX KOpPEIIKa JIyKa (BUPTYaJbHO W/WUJIM HAa TOTOBBIX Mpenaparax).

Tema 3.5. PazmMHoxeHue: 6ecrionoe u nojiaosoe. CynHocTh U (OpMbI pa3MHOKEHUSI OpraHu3-
MoB. becnionoe pazMHOXKeHHE pacTeHUH U )KUBOTHBIX. Bujibl 6ecrionoro pasmHoxxeHusi. Bapuantel Be-
TCTAaTUBHOI'O Pa3MHOKCHUA. ITomoBoe Pa3MHOKCHHUEC )KUBOTHBIX U paCTeHHfI; raMeEThI, TTOJIOBOM Ipo-
necc. bruonornyeckoe 3HaueHNE NOIOBOTO pasMHOKeHHUs. JleMoHcTparus. CXxeMbl, WITIOCTPUPYOIIUE
CIOCOOBI BEreTaTUBHOTO Pa3MHOKEHHS paCTEHMI; MUKpOIpenaparsl silieknerok; gororpaduu, ot-
pakaromiye pazHooOpasre MOTOMCTBA Y OHOM Mapbl pouTenei.

Tema 3.6. O6pa3zoBaHue MOJOBBIX KJIETOK. Meiio3. Meiio3 u ero otanuus oT MuTo3a. buonoru-
YecKkoe 3HaueHue Merosa. ['amerorenes. DTanbsl 00pa3oBaHuUs MOJIOBBIX KJIETOK: Pa3MHOKEHHUE, POCT,
co3peBaHue (Meii03) u GopMUPOBaHKE MTOIOBBIX KIETOK. OCOOEHHOCTH CIIEPMATOTeHe3a U OBOTEHE3a.
3Ha4YeHHe raMeTOreHe3a.

Tewma 3.7. OmnonorBopenue. OMIOIOTBOPSHHE U €T0 CYIIHOCTh. BHOIOTHYeCK A CMBICTT OTLIO-
JOTBOpeHHsI. BapuaHThI 01100 TBOpEHHS (HAapy HOE, BHYTPEHHEE, IEPEKPECTHOE, CAMOOIIIIOI0TBO-
pEeHHe, eCTECTBEHHOE M HCKYCcCTBEHHOE). OCOOEHHOCTH OIIOI0TBOPEHUS y pacTeHui. J[BoiiHOe oru1o-
JOTBOPEHHE Y MTOKPBITOCEMEHHBIX.

Tema 3.8. nnuBuayabHOE pa3BUTHE OPraHU3MOB. DMOPUOHANIBHBIN nepuoa pa3sutus. Oc-
HOBHBIE 3aKOHOMEPHOCTHU APOOJIeHNUs; 00pa3oBaHUe OJHOCIONHOIO 3apobiia — OnacTyisl. ['acTpy-
JSAUS; 3aKOHOMEPHOCTH 00pa30BaHus IBYXCIOMHOIO 3apo/ibliia — racTpyJsl. [lepBuuHbIif opraHo-
reHes u JajbHelmas qudQepeHnpoBka Tkanei, opranoB U cucteM. [locTaMOpHOHaNbHBIN EpUO.



pa3Butusa. @opmMbl IOCTAIMOPHOHAIBHOTO Nepuoia pa3BuTHs. Henpsimoe pazButre; MOJHBIN U HEMOJI-
HBIM MeTamopho3. bruonornyeckuit cmpici pazButus ¢ Mmetamopdosom. [Ipsimoe passutue. IemoH-
ctpauus. TaOauIpl, WUTIOCTPUPYIOLIUE MPOIECCHl PAHHUX 3TANOB AMOPHOHAIBHOTO Pa3BUTHUS U METa-
Mop(}03a y WICHHCTOHOTHX, TTO3BOHOYHBIX (’KECTKOKPBUIBIX U YeUTyeKpPbUIbIX, aM(pUOuil); CXeMBbI Tpe-
0o0pa3oBaHMs OPraHOB M TKaHEW B MPOLIECCE OHTO- U (PHIIOTeHEe3a.

Tema 3.9. OnTorenes uenoBeka. PenpoaykruBHoe 370poBbe. OCOOCHHOCTH SMOPHOHAIBEHOTO
pa3BuTHUs YenoBeKa. [Iporecchl, MpoUCXoIUe Ha PAaHHKUX dTarax 3MOprorenesa ((hopmMupoBaHue
MOPYJIBI U Oactyssl). [Ipeammoansiii v mmoaHbii nepuoasl. Poxxaenue. I[loctaMOpruoHaIBHBIN TTEPHOT
Pa3BUTHS: JOPETPOIYKTUBHBIN, PENPOTYKTUBHBIN NIEPUO/IbI, CTapeHUE U cMepTh. KpuTnueckue nepu-
0J1bl OHTOTeHe3a. BinsiHie HUKOTHHA, aJIKOTOJISI U HAPKOTUKOB HAa Pa3BUTHE 3apO/IbIIIA U PEIPOIYK-
TUBHOE 3710pOBbe uesioBeka. JlemoncTpanus. Tadnuibl, WIUTFOCTPUPYIOLUE MPOLIECCH pAHHUX 3TAIlOB
SMOPUOHAIBHOTO Pa3BUTHS YEIOBEKA.

Tema 3.10. I'eneTnka — Hayka 0 3aKOHOMEPHOCTSIX M HACJIEACTBEHHOCTH U U3MEHYUBOCTH. [
MeHeb- OCHOBOMOJOKHUK TeHeTUKU. OTKpbiTHE . MeHieneM 3aKkOHOMEPHOCTEN HACIEIOBAHUS
npu3HakoB. OCHOBHBIE MOHATUS TEHETUKH (T€H, JIOKYC, TOMOJIOTHYHBIE XPOMOCOMBI, TOMO3HUTOTa,
TeTEPO3UT0oTa, JOMUHAHT 24 HOCTh, PEIIECCUBHOCTh, TEHOTHUII, GeHOTH ). [ MOprI0I0THUecKuit METOT
W3Yy4YEHUS HACIEACTBEHHOCTH. [JleMoHcTpanusa. PonocioBHbIE BBIIAIOIMNXCS IIPEACTABUTENECH KYJIbTY-
pbl. XpOMOCOMHBIE aHOMAJIMH YEJI0BEKA U UX (PEHOTHITUYCCKUE TIPOSIBICHHMS.

Tema 3.11. 3akoHOMepHOCTH HacneAoBaHus. MoHoruOpHAHOE cKpelrBaHue. MOHOTHOpUAHOE
cKkpemyBaHue. JIOMUHaHTHBIE U pELECCUBHBIE IPU3HAKU. AJIJIENIN U ajllesIbHbIE TeHbl. ['OMO3UTOTHI U
retepo3uroThl. [lepBblit 3akoH MeHaens — 3akoH eInHOo00pa3usi THOPUIOB MEPBOTO MOKOJIEHHUS (IIpa-
BUJIO JOMUHUPOBaHUsl). BTopoii 3axoH MeHzens — 3aKoH paclleIuieHus. 3aKoH (TUII0Te3a) YUCTOTHI
ramer. [{uTonornyeckue 0CHOBBI MOHOTHOPHAHOTO CKpemuBanus. JlemoHcTpaiusa. Cxembl CKpelirBa-
HUS, WUTIOCTpUpYIOLUE OnbIThl I'. MeHenst mo MOHOruOpHUIHOMY CKPELLMBAHUIO.

Tema 3.12. 3akoHOMepHOCTH HacnenoBanus. urudpuaHoe ckpemmbanue. JuruopuaHoe
ckpemBanue. Tperuit 3akoH MeH 11 — 3aKOH HE3aBUCUMOI'0 HAaCJIeI0BaHUA MPU3HAKOB. AHAIU3HU-
pyroniee ckpemuBanue. Jlemoncrpanus. CxeMbl CKpeIMBaHUs, UIUTFOCTPUPYIOLIUE OMBITHI
I'. Menaenst mo TuruOpuIHOMY CKpPEITUBAHUIO.

Tewma 3.13. XpomocoMHast TEOpusl HACIEACTBEHHOCTH. XPOMOCOMHAs TEOPHs HACIIEACTBEHHO-
ctH. 3akoH Moprana. ['pynna cuernenus. [IpuunHbl HapyleHUs CLETNIEHUs TeHOB. JleMoHcTpalusl.
CxeMbl ckpemyBaHysl, WUIIOCTpUpYyronye onelTel T. Moprana u KpoccuHIoBep.

Tewma 3.14. CoBpeMeHHbBIE IPEACTABICHHUS O T€HE U TeHOME. M. [ €HOTHII KaK cucTteMa B3auMo-
JIEUCTBYIONIMX TEHOB. B3anMoeiicTBUS alyIeNIbHBIX M HeAJIEbHBIX TEeHOB. JleMoHcTparus. CxeMbl
T€HOMOB U I'€HOTHIIOB.

Conep:xanue TeM yueOHOro Kypca
11 kaacc

Pasznen 4. Buna

Tema 4.1 Vcropusi 3BOMIOUMOHHBIX Hed. VCTOpUS 3BOMOLMOHHBIX Uael. 3HaueHue padoT
K.JIunnes, yuenus JK.b.Jlamapka, Teopun Krosee. [Ipennocsuiku BozHUKHOBeHUs yueHus Y.JlapeuHa.
OpomtonmonHas teopust Y.Jlapsuna. Ponb 3BONMIONMOHHON TEOpUH B (OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYyYHOW KapTUHBI MUpa.

Tema 4.2 CoBpeMeHHOE 3BOJIONMOHHOE yueHue. Bun, ero kpurepuu. [lonymsanus - cTpykTyp-
Has eJUHUIA BUJA, €IMHULIA SBOITIOLUH. J[BIKYIIME CUIIBI DBOJIIOLIMN: MYTAallMOHHBIHN MTPOLECC, TOIY-
JSIUOHHBIE BOJHBI, U30JIALKSA, €CTECTBEHHBIN 0TOODP; UX BIMSHHE HA T€HO(GOH MOMyJIAuuU. JBIXKY-
IMIUHA ¥ CTaOMIIM3HUPYIOIIMKA €CTECTBEHHBIH 0TOOpP. ANlanTanus OpraHu3MOB K YCIOBHSM OOMTaHUS Kak
pe3ynbTaT AEUCTBUS €CTeCTBEHHOro oTOopa. BuaoobpazoBanue kak pe3ynbTar 3Botonuu. Crocoosl u
nyTd BUJI000pa3zoBanus. CoxpaHeHrne MHOrooOpa3usl BHJIOB KaK OCHOBAa YCTOWYHMBOIO pa3BUTHUS OMO-
cheprl. ['maBHBIE HampaBlIEHUS HBOJIIOIMOHHOTO TIporiecca. bruonorndeckuid mporpecc U Ouosiornye-
ckuit perpecc. [IpuunHbl BeIMUpaHus BUA0B. JloKa3aTenbCTBa 3BONIOIMU Opranudeckoro mupa. Jlabo-
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paTopHble paboThl: 1. Onucanne ocodeit Buaa mo MophoaorudeckoMy Kputeputo. 2. BeisiBienue mpu-
CHOCOOJIEHUH OpraHu3MOB K cpeie OOUTaHHUS.

Tema 4.3 IIpoucxoxaeHue >ku3HU Ha 3emiie. Pa3BuTHe mpeacTaBieHuii 0 BOZHUKHOBEHUH JKH3-
Hu. Onbitel @.Peny, JI. ITactepa. ['unoressl nporcxoxaeHus ku3HU. COBpeMEHHBIE B3IJISAbI HA BO3-
HUKHOBEHME Ku3HU. Teopusa Onapuna -XojaeiHa. Y ci0XHEHUE KUBBIX OPraHU3MOB Ha 3eMiie B MPO-
necce 3Bomonuu. Jlabopatopusie paboThl: 3. AHaIU3 M OLIEHKA PAa3IUYHBIX TUIIOTE3 MPOUCXOXKICHHS
YKU3HU.

Tema 4.4 Ilpoucxoxnenue yenoBeka. ['unores3sl npoucxoxaeHus yenoseka. [longoxenue yemno-
BEKa B CHCTEME >KMBOTHOro Mupa. Jloka3areabCTBa pPOJICTBA YEIOBEKA C MIICKONUTAIOIIMMH KHBOT-
HBIMU. DBOJIOLUSA YenoBeka. [IporcxoxieHue uyenoBeueckux pac. BugoBoe eaAMHCTBO 4enoBeUeCTBa.
JlaboparopHas pabota: 4. BrisgBieHue npu3HakoB CXOJCTBA 3apOJIbILICH YeIoBeKa U APYTuX MIIEKOIHU-
TAIOLIUX KaK J10Ka3aTeJIbCTBO UX POACTBA.

Pasgen 5. IxkocucreMbl

Tema 5.1 Dxomoruueckue (axropsl. Opranusm u cpeaa. [Ipeamer u 3agaum SKOJIOTHH. IKOJIO-
rudeckre (akTopbl, UX 3HAYCHHE B KU3HU OPraHU3MOB. BHOIOTHYECKHE PUTMBI. 3aKOHOMEPHOCTHU
BIIMSTHUS DKOJIOTUYECKUX (DaKTOPOB HA OPraHU3Mbl.. MeXBUIOBbIE OTHOIICHUS: MApPa3UTU3M, XUIIHU-
4eCTBO, KOHKYpeHIUs, 6 cuMON03.

Tema 5.2 Ctpkytypa sxocucteM. BusioBas u npocTpaHCTBEHHas CTPyKTypa skocucteMm. [luie-
BBIC CBSI3H, KPYTOBOPOT BEIIECTB U MPEBPAICHUS SHEPTUU B SKOCUCTeMaX. [[pHUnHBI YCTOWYUBOCTH H
cMeHbI 3kocucTeM. MckyccTBeHHBIE cOO0IIeCTBa — arpoleHo3bl. JleMoHcTpari: MexBUA0BbIE OTHO-
HICHUS: TTAPa3UTU3M, XUITHUYECTBO, KOHKYPEHIIUS, CAMONO03. SIpyCHOCTh pacTUTEIBHOTO COOOIIECTBA.
[TumieBsle menu U ceTu. DKoloruyeckas nupamuaa. KpyroBopoT BemIecTB U MPEeBpaICHHs] SHEPTUU B
sKocucreMe. JDkocucteMa. Arposkocuctema JlabopatopHas padota: 5. CocraBieHue cCXeM Iepenaydu
BEIIECTBA U PHEPTUH (LIeNel MUTaHUsI) B IKOCHCTEME.

Tema 5.3 buocdepa- rnobanpHast s3xocucreMa. buochepa — riiodbanpHas skocuctema. CocraB u
cTpyKTypa Ouochepsl. Yuenue B. U. Bepuanackoro o 6uocdepe. Ponb kuBbIX opranu3smMoB B Ouocde-
pe. buomacca 3emiin. bruonoruueckuii KpyroBopoT (Ha mpuMepe KpyroBopoTa BOAbI U YTIEPOa).

Tema 5.4 buocdepa u yenoBek. buochepa u yenosek. ['mobdanbHBIE YIKOIOTHISCKHE TIPOOIEMBI
U NyTu ux pemieHusd. [locneacTBus nesTebHOCTH YeI0BeKa /Ul OKpy»karole cpenbl. [IpaBuia nose-
JEHUS B IPUPOAHOH cpene. OXxpaHa MpUPOJIbl U palliOHATEHOE UCIIONIb30BaHKE IPUPOIHBIX PECYPCOB.

I[Inanupyemble pe3yabTaThl OCBOECHUS YUeOHOI0 NpeaMeTa
JlesTenbHOCTh 00Pa30BaTENBLHOTO YUpEKAeHHs 0011ero oopa3oBaHus B 00y4eHUH OMOJIOTHH B
cpenHel (MOHOM) MIKOJIE JTOJDKHA OBITh HAaNpaBJIeHa HA JOCTHXKEHHE OOYYAIOIIMMUCS CIETYIOIINX
JIMYHOCTHBIX Pe3yJbTATOB!
- peayM3aIy 3THYSCKUX YCTAHOBOK IT0 OTHOIICHUIO K OMOJIOTHYECKUM OTKPBITHSIM, HCCIICAOBAHUSAM U
UX pe3ylbTaTam;
- IpU3HAHMSI BHICOKOW IIEHHOCTH >KH3HHU BO BCEX €€ MPOSIBIICHUSX, 3/IOPOBbS CBOETO U JIPYTUX JIFOJICH,
peanu3aluy YCTaHOBOK 3[JOPOBOTO 00pa3a *KU3HU;
- ¢()OpMHUPOBAHHOCTH MTO3HABATEIILHBIX MOTHBOB, HAIIPABJIICHHBIX Ha MOJydeHUE HOBOTO 3HAHUS B 00-
JacTu OMOJIOTHH B CBSI3U ¢ OyAymieil nmpodeccuoHaIbHON eATeNbHOCTHIO MIIM OBITOBBIMU MpoOIeMa-
MU, CBSI3aHHBIMH C COXPAHEHHUEM COOCTBEHHOTO 3/I0POBbS U DKOJIOTHYECKOW 0€30IacHOCTH.
MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOEHUS BBIMMYCKHUKAMH CTapIled MIKOJBI MPOTPAMMBbI
10 OMOJIOTHH SBIISFOTCSI:
- OBJIQJICHHE COCTABISIONUIMMH HCCIIEOBATENLCKON U MPOSKTHOM JEATeIbHOCTH, BKIIIOYas YMEHUS BH-
JIETh TPOOJIeMy, CTaBUTh BONPOCHI, BBIBUTATh THIIOTE3bI, JIaBaTh OINPEICICHHS MMOHATHH, Kiaccudu-
[IUPOBaTh, HAOIIOAATh, IPOBOAUTH YKCIIEPUMEHTHI, AeNaTh BBIBOJBI U 3aKIIOYCHHS, CTPYKTYPHUPOBAThH
MaTepuai, OOBICHATh, JJOKAa3bIBaTh, 3AIHINATH CBOH HJICH;
- yMeHHe paboTaTh ¢ pa3HBIMH MCTOYHUKAMU OHMOJOTHYECKON HH(pOpPMAIMH: HAXOIUTh OuoIoruye-
CKyI0 MH(OpPMAIMIO B Pa3IUYHBIX HCTOYHHKAX (TEKCTE yUeOHHKA, HAyYHO-TIOMYJISIPHOU JIUTEpaType,
OMOJIOTUYECKHX CIIOBApsIX U CIPABOYHHUKAX), aHATM3UPOBATh M OIICHUBATh WH(OPMAIIHIO, TPeodpaso-
BBIBAaTh WH-(DOPMAITHIO U3 OJTHON (HOPMBI B IPYTYIO;
- CIIOCOOHOCTH BBIOMPATH IIENIEBBIE U CMBICTIOBBIE YCTAHOBKH B CBOMX JCHCTBHSIX M MOCTYIKAX IO OT-
HOIIICHUIO K KUBOU MPHUPOJIC, 3IOPOBBIO0 CBOEMY M OKPYKAIOITUX;
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- YMEHHE aJICKBaTHO MCIOJIb30BaTh PEUEBBIE CPEACTBA JJIA IUCKYCCHM M ApIyMEHTALIMU CBOEH MO3U-
UM, CPABHUBATh Pa3HbIC TOUKHU 3PEHUS, aPTYMEHTUPOBATh CBOKO TOUYKY 3PEHHUsI, OTCTAaUBaTh CBOIO IO-
3ULUIO.
IIpeameTHBIE pe3y/IbTaThl
VYyamnmumiics T0JKeEH:
- XapaKTepU30BaTh BKJI/I BBIIAIOMINXCS YICHBIX B Pa3BUTUE OMOJIOTUYECKON HAYKH;
- XapaKTepU30BaTh POJIb OMOJIOTHH B (DOPMHPOBAHUH HAYYHOTO MUPOBO33PCHHSI,
- OLIGHMBATh BKJIAJ OHOJOTMYECKHX TEOopuid B (HOpPMUPOBAHHE COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHBI MUPA;
- BBIICIISITh OCHOBHBIE CBOICTBA KUBOI MPUPOABI U OMOJIOTUYECKUX CHUCTEM;
- UMETh MPEJICTaBICHUE 00 YPOBHEBOW OpraHU3aIluu >KHUBOU MPUPOIBI;
- IPUBOJUTH J0KAa3aTEIbCTBA YPOBHEBOU OpraHu3aluy )KMBOU IPUPOIbI;
- IPEICTABISATh OCHOBHBIE METO/IBI M ATAIlbl HAYYHOT'O UCCIIECOBAHMUS;
- aHAJIM3UPOBATH U OLIEHUBATh OMOJIOTUYECKYIO MH(POPMAILIHIO, ITOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB.
- XapaKTepHU30BaTh COACPKAHUE KICTOYHONH TEOPUHN U TIOHUMATh €€ POJIh B (DOPMUPOBAHUH COBPEMCH-
HOH €CTECTBEHHO-HayyY-
HOM KapTHUHBI MUPA;
- 3HaTh UCTOPUIO U3yUYEHUS KIIETKH;
- UMETh TPEJICTABICHUE O KJIETKE KaK IEJOCTHON OMOJOTUYECKON CHUCTEME; CTPYKTYpPHOH, (PyHKIIHUO-
HaJbHOM U Fr€HETUYECKON
€JIMHHUIIE )KUBOTO;

- IIPUBOAUTL AOKAa3aTCJIbCTBA (apFYMeHTaI_II/IIO) €IUHCTBA JXUBOM U HEKHUBOU npupoabl, poaACTBa KH-
BbIX OPraHU3MOB;

- CpaBHUBATh OMOJIOTHUECKUE OOBEKThl (XUMHUECKUI COCTaB TeJl KUBOW M HEXHMBOM MPUPOJIBI, IyKa-
PUOTHYECKHE U TMPOKAPUOTUYECKHE KIIETKH, KIETKA PACTEHUi, )KUBOTHBIX M TpHOOB) U (HopMyIupo-
BaThb BbIBOJIbl HA OCHOBE CPABHEHUS;

- IPEICTABIATH CYITHOCTh U 3HAUYEHUE MPOIecca pealn3ali HaClIeCTBEHHOW HH(POPMAIIUY B KIIETKE;
- IPOBOJUTH OMOJIOTHUECKUE UCCIIEI0BAHUA: CTAaBUTh OMbITHI, HAOII01aTh U ONUCHIBATH KIIETKHU, CPaB-
HUBATh KJIETKH, BBIICIATH CYIIECTBEHHBIEC IPU3HAKHA CTPOCHUS KIETKH U €€ OPraHOUJIOB;

- II0JIb30BATHCSI COBPEMEHHON IUTOJIOTMYECKOW TEPMUHOJIOTUEN;

- UIMETh MPEJCTABICHUS O BUPYCAaX U UX POJIU B )KU3HU JPYTMX OPTaHU3MOB;

- 000CHOBBIBaTh U COOMIONIATh Mephbl MPO(QMIAKTUKA BUPYCHBIX 3abosieBaHuil (B Tom uucie BUY-
MH(pEKINN);

- HaXOJUTh OMOJOrMUYECKYI0 HH(OPMAIMIO B Pa3HBIX HCTOYHUKAX, apIYMEHTHPOBATh CBOIO TOUKY 3pe-
HUS;

- QHAJIM3MPOBATh U OLIEHUBATh OMOJIOTHYECKYI0 HH(OPMAIIHIO, TOTYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB.;

- UMETh MpeJCTaBlieHne 00 OpraHu3Me, ero CTpPOEHUU U Ipoleccax KU3HENEesATeNIbHOCTH (0OMEH Be-
IIECTB, pa3MHOXEHHUE, JIeIIEHUE KIIETKH, OII0IOTBOPEHUE ), MHOT000pa3uy OPraHu3MOB;

- BBIJICJIATDH CYIIECTBEHHbIE IPU3HAKU OPTaHU3MOB (OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX ), CDABHUBATD
Ouosornyeckne 0ObEKThI, CBOMCTBA M MpOLECcChl (IUNIACTUYECKUI U dHepreTudeckuii oOMeH, Oecronoe
U TI0JIOBOE Pa3MHOKEHUE, MUTO3 U MEH03, SMOPHUOHAIILHBIN U MOCTAIMOPUOHANIBHBIIN MEepuol, IPsIMOe U
HEMpsIMOe Pa3BUTHE, HACIEICTBEHHOCTh U M3MEHYMBOCTb, JOMUHAHTHBIA M PELIECCUBHBIN) U GopMy-
JIMPOBATh BBIBOJIBI HA OCHOBE CPAaBHEHHS;

- IOHUMATh 3aKOHOMEPHOCTH MHIWBHUYAIIBHOTO Pa3BUTHUS OPraHW3MOB, HACIEICTBEHHOCTH U W3MEH-
YUBOCTH;

- XapakTepu3oBarh cojepkanue 3akoHoB ['. Mennens u T. X. Moprana u nmoHMMaTh UX pojib B Gop-
MHPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA;

- pelaTth 3JIEMEHTApHBIE T€HETHUYECKHE 3aJadM, COCTABIATH JJIEMEHTApHbBIE CXEMbl CKPELIUBAHMS;
MIOJIB30BAaThC COBPEMEHHOM T€HETUUECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

- NPUBOJUTH JOKA3aTENIbCTBA POJACTBA JKMBBIX OPraHU3MOB HAa OCHOBE IIOJIOKEHUN I'€HETUKH U OM-
Opuonoruu;

- OOBSICHATH OTPHUIIATENBHOE BIMSHUE AJIKOTOJIs, HUKOTHHA, HAPKOTHYECKUX BEIECTB Ha pa3BUTHE 3a-
pOJIBIIIA YEIOBEKA; BIMAHUE MYyTareHOB HA OPraHU3M YEJIOBEKA;

- XapaKTCPU30BaATh HAPYIICHUA pPA3BUTHA OPTraHN3MOB, HACIICACTBCHHBIC 3a60J’IeBaHI/I}I, OCHOBHBIC BH-
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JIbl MyTaIlWi;

- 00OCHOBBIBaTh M COOJIIO/IaTh MEpPbl MPO(IIIAKTHKA BPEIHBIX TPUBBIUEK (KypeHHUE, aIKOTOJIHU3M,

HapKOMaHUs ),

- BBISIBJISITh ICTOYHUKHM MYTareHOB B OKpY»Karollei cpefie (KOCBEHHO);

- UMeTh mpenacrasienue o6 ydenun H. WM. BaBumoBa o meHTpax MHOroo0pasus U HPOUCXOXKICHUS

KYJIbTYPHBIX PACTECHUN;

- XapaKTepU30BaTh OCHOBHBIE METOIbI M JJOCTIKECHUSI CEJICKIINN;
- OIEHUBATh ITUYECKUE ACTIEKTHl HEKOTOPBIX MCCICIOBAHUN B 001aCTH OMOTEXHOJOTHH (KIOHHPOBA-
HUE, UCKYCCTBEHHOE OIUIOIOTBOPCHUE, HAIIPABICHHOE H3MEHEHUE TCHOMA);
- OBIIQJICBaTh YMCHHUSIMH M HABBIKAMH ITOCTAHOBKU OMOJOTHYECKHX SKCIIEPUMEHTOB U OOBSICHATH HX

pe3yIbTaThl;

- HAXOJUTh OUOJIOTUYECKYIO MH(POPMAIUIO B PA3HBIX HCTOYHUKAX, ApTYMEHTHPOBATH CBOIO TOUYKY 3pe-

HUS;

HepCHGKTI/IBHOC TCMATHYCCKOC IINIAHUPOBAHHUC

10 knace (34 )
Paznen Konunuectno ua- HI1B
COB (11eseBoit MPUOPUTET BOC-
MTATAHUS )
No
buonorns kak Hayka. MeTo1bl HAy4HOTO 4y
[IO3HAHUA 6, 10
Kierka 1349
6, 10
Opranuszm 174
4,6,8,10
HepCHGKTI/IBHOG TCMATHYCCKOC IINIAHUPOBAHUC
11 kmacc (34 1)
Paznen KonnuecTBo yacon II1B
(ueneBoi MpUOPHUTET
BOCIIMTAHUSA)
Ne
Bun 214
6, 10
Okocucrema 1349
1,6,7,10
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