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MNOACHUTEJBbHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMsl 1Mo OGHOJIIOTHH TEOPETUIECKYIO OCHOBY UISl OMpeeNIeHUs MOJXO0I0B K
¢dbopMupoBaHUIO colepkaHUs ydeOHoro mpenmera «bHONOTHS» COCTAaBWIIM:  KOHIENTYalbHbIC
nonoxeHus: ®I'OC COO o B3auMO00YCIOBICHHOCTH LENEH, ColepXaHHs, pe3y/IbTaToOB OOyYeHHS H
TpeOOBaHUI K YpPOBHIO MOJATOTOBKM BBIMMYCKHHUKOB, TONOKEHHS 00 OOMMX LeNsiX W NPUHIMIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpelHero obmiero odpasoBanHusi B Poccuiickoii
Denepanny, a TakKe TONOKEHHS O clieu(uKe OMOTOruy, e 3HaUeHUH B O3HAHUH JKUBOW TPHPOJBI H
obeclieueHNH CYIIECTBOBAaHUSI denoBedeckoro oobmectBa. CormacHO Ha3BaHHBIM — TMOJOXKECHUSIM,
oIpezielIeHbl OCHOBHBIE (DYHKIIMU TPOrPaMMEI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o OwoyiorMM AaéT TPEACTABJICHHE O MEIsIX, 00 oOIiel cTpareruu OOydeHus,
BOCIIUTaHUSI M Pa3BUTUsI OOy4aroIMXCs CpelcTBaMu y4deOHoro mpeamera «buomorus», ompenenser
o0s3aTeNnbHOE TIPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY, pachpelelieHHe IO pas3lieliaM MU TeMaM,
PEKOMEHJIyeMYI0 TIOCIIE/IOBATENbHOCTh M3YUEHHS YYeOHOr0 Marepuaia ¢ Y46TOM MEXIPEIMETHBIX U
BHYTPHIIPEJIMETHBIX ~ CBsi3ed, JIOTMKH 00pa30BaTEIBHOTO TIpOIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yYaroIIMXCsl.

B mnporpamMme 1o OMONOTMU TakKe YYUTHIBAIOTCS TpeOOBaHUS K IUIAHHPYEMBIM JHYHOCTHBIM,
MeTanpeMETHBIM U TIPEIMETHBIM pe3ysibTaTaM OOydeHHsI B ()OPMHUPOBAHMH OCHOBHBIX BHJIOB y4eOHO-
[M03HABATEIBLHON  JISITEIbHOCTH/yU4eOHBIX JICHCTBUM OOY4YalOIIMXCS [0 OCBOSHHIO COJCpPIKAHUS
OHoIornyecKoro 00pa3oBaHMs.

B mnporpamme mno Owonormu (10-11 kmaccel, 0a30BBIi  ypOBEHb) peaM30BaH IPUHIIHII
MPEEMCTBEHHOCTH B M3y4eHWU OMOJIOTUH, ONlarojapsi 4eMy B Hell pocMaTpHBaeTcs HalpaBlIeHHOCTh Ha
pa3sBUTUC 3HaHPII71, CBS3aHHBIX C (1)OpMI/IpOBaHI/IeM €CTECTBCHHO-HAYYHOI'O MUPOBO33PCHHA, IEHHOCTHBIX
OpPHEHTAINH JMYHOCTH, IKOJOTMYECKOTO MBIIUICHHS, MPEICTaBICHUH O 370pOBOM 00pas3e KHW3HU U
OCpeXHBIM OTHOIIEHHEM K OKpYXKalolmed mnpupomaHoit cpeme. I[lodToMy Hapsgy ¢ H3ydeHHUEM
00111e0MOJIOTMYECKUX TEOPHH, a TaKKEe 3HAHUM O CTPOEHUM KUBBIX CUCTEM Pa3HOIO paHra M CyLUIHOCTH
OCHOBHBIX IIPOTEKAalOIMX B HUX IPOLECCOB B MporpaMMe IO OHOJNIOTMM YAEIEHO BHHMMAaHHE
UCIIOJIB30BAHMIO IIONYYEHHBIX 3HAHUN B [TOBCEIHEBHOMN XM3HU Ul PEIIEHUs NPUKIAJHBIX 3a7ad, B TOM
yuciae:  OpOoQMIAKTUKM ~ HACIEACTBEHHBIX  3a00iieBaHMM  YeloBeKa,  MEAMKO-TEHETHYECKOT o
KOHCYJIBTHPOBaHMS, OOOCHOBaHMS OSKOJOTMYECKH I1e7ecO00pa3HOro TIOBEACHHS B OKpYyKaromen
MIPUPOAHON cpelie, aHaIM3a BIMSHUSA X035HCTBEHHOH AESTEIbHOCTH YEI0BeKa Ha COCTOSHUE MPUPOAHBIX
1 UCKYCCTBEHHBIX SKOCHUCTEM. Y CHJICHHE BHUMAHUS K PUKIAIHON HAaIpaBIEHHOCTH y4eOHOr o mpenmeTa
«bronorus» NPOIUKTOBAHO HEOOXOIUMOCTBIO OOECHEYCHHS YCIOBHH [UIi pELIeHUs ONHOM U3
aKTYaJIbHBIX 3aJay LIKOJIBHOIO OMOJIOTMYECKOro 00pa3oBaHMsI, KOTOpas mpearnoiaraer GopMUpPOBAHUE Y
00y4arolMXcsl  CIIOCOOHOCTH — aJalTHpOBaTbcsi K  H3MEHEHMSAM JUHAMUYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MUDA.

buonorus Ha ypoBHE cpefHero o0miero oopazoBaHus 3aHIMAaeT BakHoe MecTo. OHa obecrieunBaeT
(hopMupoBaHue y 00y4aIOMIMXCS MPEICTABICHUN O HAyJYHOW KapTHHE MHpa, pacmmpsier U o0oOmaer
3HaHUS O JKUBOW INPUPOAE, € OTIMYMTENBHBIX NPU3HAKaX — YPOBHEBOW OpraHM3allUd W 3BOJIOLMNH,
co3gaéT yCIOBUS U TO3HAHMS 3aKOHOB KMBOM MNpHpoAbl, (GopMupoBaHHS (YHKLHOHATBHON
IPaMOTHOCTH, HaBBIKOB 3J0POBOrO M 0Oe30macHOro o0pasza S>KHU3HHM, SKOJOIMYECKOTO MBIIIICHUS,
LIEHHOCTHOT'O OTHOILEHMS K KHUBOH IIPUPOJE U YETIOBEKY.

Bonbioe 3HaueHue OMOIOTUs UMEET TaKKe ISl PELICHHUS BOCITUTATENFHBIX U PA3BUBAIOIINX 3324
cpenHero o6mero o0Opa3oBaHMs, COLMANM3ALMKM oOOydarommxcs. M3ydeHue Oumonoruu oOecrednBaer
ycnoBus Ui (pOPMUPOBAHUS MHTEIIEKTYaJbHBIX, KOMMYHUKALMOHHBIX U WH(GOPMAIMOHHBIX HABBIKOB,
3CTETHYECKON KYJBbTYPBI, CIIOCOOCTBYET MHTErpallid OMOJIOrMYEeCKUX 3HAHWH C MPEACTABICHUSIMU U3
IpYrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3MKH, XMMUH U reorpaduu. Ha3zBaHHbIE HONOXKEHHUS O
MpeAHa3HadeHUN ydeOHoro npeaMera «buojorus» cocTaBUIM OCHOBY ISl ONPEAENEHHUsS] MOAXOAOB K
0TOOpY U CTPYKTYPHUPOBAHUIO €T0 COAEPKAHUSI, IPEICTABIEHHOTO B IPOrpaMMe Mo OHOJIOTHH.

Ot0op coamepxkanust ydeOHoro mnpeamera «buonmorus;» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3ULUH KYIbTypOoCcOOOPa3HOro Moax0/a, B COOTBETCTBUU C KOTOPBIM 00YYaroLIHecs JOJDKHBI OCBOMTH



3HaHUS W yMEHHMS, 3HAUWMble Ui (OPMHPOBAHUS OOIIEH KyJIbTYphl, ONpPEACSIOIUEe aaeKBaTHOE
MOBEJICHUE YeNIOBEKa B OKPYXKAIOIIEH MPUPOJHON cpene, BOCTpeOOBAaHHBIE B TOBCETHEBHOW KU3HH U
MpaKTU4YecKol JearensHocTH. Oco0oe MECTO B ATOM CUCTEME 3HAHWH 3aHMMAIOT 3JIEMEHTHI COIePKaHUS,
KOTOpBIC CITy»KaT OCHOBOW AJisi (OpMHUpPOBaHUS MPEACTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOH
KapTHHE MUPa U IICHHOCTHBIX OPUEHTALUSIX JUYHOCTH, CIOCOOCTBYIOIIMX TyMaHH3aUH OUOJIOTHIECKOTO0
00pa3oBaHusI.

CTpyKTypupoBaHHEe cojiepkaHusl yueOHOro MaTepuaja B IporpaMMe 1Mo OMOJIOrUH OCYIIECTBICHO
¢ y4€TOM TPUOPHUTETHOr0 3HAYCHHS 3HAHWUH 00 OTIMYHMTENBHBIX OCOOCHHOCTSX >KUBOW MPHUPOIBI, O e
YPOBHEBOW OpraHM3allii U SBOJIONHMHA. B COOTBETCTBUM C 3TUM B CTPYKType Y4YeOHOro NpeaMera
«buonorusy BbeIENEHBI CIEAYIOINe coiepKaTeNbHble TUHIN: «bronorus kak Hayka. MeToipl Hay4HOro
no3HaHus», «Knerka kak Owonormueckas cucremay, «OpraHu3M Kak OHOJNOTHYECKAs CHCTEMay,
«Cucrema 1 MHOrooOpa3ue OpPraHHYECKOr0 MHUpPa», «IBOJIOIUSA KUBOH MPUPOIBD», «IKOCHUCTEMBI U
MIPUCYIINE UM 3aKOHOMEPHOCTH.

Hens wu3yuenust ydeOHOro mpeaMera «buomorus» Ha 0a30BOM YpOBHE — OBIIAJEHHE
00YyJaroNIMMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHATFHON OpraHU3alliy KUBBIX CUCTEM Pa3HOrO PaHra
W TpHOOpeTeHre yMEHHI MCIOJIb30BaTh 3TH 3HAHUS JUISI TPAMOTHBIX JACHCTBUN B OTHOLIEHWU OOBEKTOB
KUBOU MPHUPOJIBI M PELICHHS PA3IMYHBIX )KU3HEHHBIX MTPOOIEM.

Hoctmwkenne 1enn wu3ydeHuss yueOHoro mnpeamera «buomorms» Ha 0a30BOM  ypOBHE
obecrieynBaeTcs perneHneM CIeIyomnX 3a1aq:

OCBOCHHE OOYYaIOIMMUCS CHCTEMBl 3HAHWH O OWOJIOTMYECKHX TEOpHUSX, YYCHUSX, 3aKOHAaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUiax, CIYKalMX OCHOBOW sl ()OPMHPOBAHUS TPENCTABICHUN O
€CTECTBEHHO-HAyYHONH KapTHHE MHpa, O METOAaX HAy4yHOro MO3HAaHWS, CTPOEHHH, MHOrooOpaszuu u
0COOEHHOCTAX KUBBIX CUCTEM PAa3HOTO YPOBHS OPTaHHM3AINH, BBIAAIOIINXCA OTKPBITUSAX U COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTUH;

¢opMupoBaHHEe y OOYdYAIOIIMXCA I103HABATENbHBIX, MHTE/UIEKTYalIbHbIX W  TBOPUYECKHUX
CIIOCOOHOCTEH B Ipoliecce aHaJIM3a JAHHBIX O IYTSX pa3BUTHsI B OMOJIOTMH HAy4YHBIX B3IJIALOB, UICH U
MIOJXOJI0B K M3YUEHMIO XKUBBIX CUCTEM PAa3HOr0 YPOBHS OpraHU3alLluM;

CTaHOBJICHHE Y oOOydarommxcs oOmmied KyJabTypbl, (PYHKLIHOHAIbHOW I'paMOTHOCTH, pa3BUTHE
yYMEHUIl OOBACHSThH U OLIEHUBATh SIBJICHUS OKPY’)KAIOLIETr0 MUpa >KUBON IIPUPO/BI HA OCHOBAaHUU 3HAHUN U
OIIBITA, ITOJYYCHHBIX NP U3ydUEHUU OMOJIOTUY;

(dbopMupoBaHue y 00ydyaromuXcs YMEHUH WIUTIOCTPUPOBATH 3HAUEHHE OMOJOIMYECKUX 3HAHUH B
MIPAKTUYECKON MAEATEIbHOCTH YEIOBEKAa, pAa3BUTHM COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUH H
arpoOMOTEXHOIOTHIt;

BOCIIUTaHWE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMSA YEJIOBEKOM JKMBOM IIPUPOZBL,
HEOOXOOUMOCTH OEpeKHOr0 OTHOIIEHWSI K HEH, COOMIONEHUS STUYECKMX HOPM IPHU INPOBENECHUH
OMOJIOrMYECKUX MCCIIEIOBaHNN;

OCO3HaHHUE LIEHHOCTU OMOJIOTMYECKUX 3HAHUM [UIS MOBBILIEHUS YPOBHS YKOIOTHYECKON KYJIBTYPBI,
1711 GOpPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

[pUMEHEHHE NPUOOPETEHHBIX 3HAHWH W yMEHUM B IIOBCEOIHEBHOM JKM3HM [UI1 OLIEHKH
MIOCTIEICTBAN CBOEH JESITEIHHOCTH 1O OTHOIIEHUIO K OKPYXAIoIed cpelie, COOCTBEHHOMY 370POBBIO,
000CHOBaHHE U COOIIO/IEHHE Mep MPOMUIAKTHKH 3a00IeBaHUH.

B cucreme cpennero obmiero oopazoBanus «buosnorusy», nzydaemas Ha 0a30BOM ypOBHE, SBIISICTCS
00s13aTeNbHBIM y4eOHBIM PEAMETOM, BXOAALIMM B COCTaB NMpeaMeTHON obnactu «EcrecTBeHHO-HayUIHbIE
MPEAMETBD.

Hns u3ydeHus Ouosnornu Ha 0a30BOM YPOBHE CpeqHero oOmero oOpa3oBaHHUS OTBOXUTCA 68
gacoB: B 10 kmacce — 34 yaca (1 wac B Hemenmio), B 11 kmacce — 34 gaca (1 gac B HeIeIo).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Tema 1. BuoJsiorusi Kak Hayka.

Buonorust kak Hayka. CBS3b OHONOTHM C OOIIECTBEHHBIMH, TEXHHUYECKMMU U JPYTUMHU
€CTECTBEHHBIMHU HayKaMH, Quiiocoueid, ITUKOM, SICTETUKOM 1 paBoM. Poib Ouonoruu B popmMupoBaHum
COBPEMEHHOM HAyYHOH KapTHHBI MUpa. CucTeMa OMOIOTHYeCKUX HayK.

Meronsl TO3HAHHS KUBOW TPUPOABI (HAOMIOACHHWE, OSKCIEPHUMEHT, ONKCaHHWE, W3MEpEHHE,
KJaccuuKaIysi, MOICIIMPOBaHHE, CTATHCTHYECKast 00pa0OTKa TaHHBIX).

JdemoncTpanun:

IToptpersi: Y. Jdapsun, I'. Mennens, H. K. Konsios, JIx. Yorcon u @. Kpuxk.

Tabnuipl 1 cxeMbl: «MeTOIbl TIO3HAHUS KUBOW PUPOIBIY.

JlabopaTopHble U MpaKTHYeCKHEe PadoThI:

[paktudeckas padora Ne 1. «Mcrnonb30BaHNe pa3TUYHBIX METOJIOB ITPH U3YUYEHHH OHOJIOTHYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbI M UX OPraHU3AIHUS.

XKusble cucreMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTINYHe KHUBBIX CUCTEM OT
HEOPTaHUYECKON MPUPOJIBI.

CpoiicTBa OMOCHCTEM M HMX pa3HOOOpasue. YPOBHU OpraHHM3aldd OMOCHUCTEM: MOJEKYISPHBIH,
KJIETOYHBIH, TKaHEBBI, OpraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6uoreoreHoTHYECKHIT), OMOCHEPHBIT.

JdemoncTpanumn:

Tabnuue! 1 cxembl: «OCHOBHBIE IPU3HAKY KU3HNY, «YPOBHU OPraHU3ALUH KUBOH IIPUPOIBI».

Oo6opynoBanue: Mmomxens Monekynsl JJTHK.

Tema 3. Xumudeckuii cocTaB U CTPOeHHE KJIETKH.

XUMHYECKHAN COCTaB KIIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOIJIEMEHTBI, MUKPOJIEMEHTHI. Bona u
MUHEpaJIbHbIE BEIIECTBA.

@DyHKIMK BOJBI U MUHEPAJIBbHBIX BEllleCTB B KieTke. [lonnepxanue ocMoTHueckoro OanaHca.

benkn. CoctaB m crpoeHne OETKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHnumsbie u
3aMEHUMBIE AMHHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYPHl OEITKOBOH MOJEKYJIbI
(nepBuYHAs, BTOpPHYHAs, TPETHYHAs M UYETBEPTUUHAS CTPYKTypa). XHUMHYECKHE CBOWCTBA OEIKOB.
buonornueckune GpyHKIIMN OEITKOB.

DepMeHTHI — OMoIornyecKne KaTannzatopel. CTpoeHue pepMenTa: akTHBHBIN IIEHTp, CyOCTpaTHas
cnerupuaaocTh. Kodepmentsl. Butamunpl. OTimaus pepMEHTOB OT HEOPTAaHHMIECKUX KaTaln3aTopOB.

VYrieBonsl: MoOHOcaxapuabl (TIIOKO3a, puOo3a M Je30Kchprbo3a), aucaxapuisl (caxaposa,
JIAKTO3a) U TIOHcaxapuIbl (Kpaxmall, TIMKOTeH, [eIUT0N03a). bruonornueckue GyHKIUA yTIEBOIOB.

Jlumuner:  Tpuraumepunsl, QGochomunuabl, crepouabl. | napodubHO-THAPOPOOHBIE CBOWCTBA.
buonornueckne ¢ynxkuun nunuaoB. CpaBHEHHE YIJIEBONOB, OCIKOB M JIMIHAOB KaK HCTOYHHKOB
SHEPTUH.

Hyxneunossie kucnorsl: JHK u PHK. Hykneornasl — MOHOMEpBHl HYKJICHMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenune n ¢pynkuun PHK. Bugst PHK. AT®: crpoenue u pyHKumm.

Hutonorust — Hayka o kierke. Kierounas teopusi — mpumep B3auMOAEHCTBHA HaeH U (AaKTOB B
HAy4YHOM I103HaHUHU. MeTOobl H3Y4YEHUS KIICTKH.

Knerka kak nenoctHas jkuBasi cucreMa. OOIIMe NPHU3HAKU KIIETOK: 3aMKHYTas HapyKHas
MemOpana, monekynsl JJHK xak renernueckuii anmapar, cucteMa CHHTe3a Oefka.

Tumbl  kJeTok:  dykapuoTMueckass M nOpokapuorndeckas.  OCOOCHHOCTH  CTPOEHUS
npokapuotruueckor knerku. Kierounast crenka Oakrepuil. CTpoeHHE 3YKapUOTUYECKOW KJIETKH.
OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOW U TPUOHON KIIETKH.



[loBepxHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHas CTEHKa, TIJMKOKAIMKC, HX (YHKIUH.
[Ina3matnueckas memOpana, e€ cBoiictBa 1 ¢pyHkuuu. L{utonnasma u e€ opranonnsl. OgHOMEMOpaHHbIE
opranouabl kierku: OIIC, ammapat ['ombmku, nmzocombl. [lomyaBTOHOMHBIE OpraHOMABI KJIETKU:
MUTOXOHJpHUH, mactuabl. [Iporcxoxaenne MUTOXOHAPUH U TuiacTul. Bunasl mnactun. HememOpannsie
OpPraHOWABbl KJIETKU: PHOOCOMBI, KIIETOYHBIH ILIEHTP, LEHTPUONH, PECHWYKH, JKIyTHKH. DyHKIuH
OpraHOMJIOB KJIETKU. BitoueHus.

SAnpo — perymatopHblii UeHTp kierku. CTpoeHHe snpa: sjepHas 000JIOuKa, KapHoIiazMma,
XPOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIETKE.

JdemoncTpanumn:

[optpersi: A. JleBenryxk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankmun, K. M. bap.

Huarpammsbl: «Pacnpejenenne XMMUYECKUX 3JIEMEHTOB B HEXKMBOM mpupone», «Pacnpenenenue
XUMHUYECKUX IJIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuet n cxemsl: «l[lepuoguueckasi TabIUIa XUMHYECKUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYIIbI
BoIb», «buocuHTes Oenka», «CTtpoeHHe Monekyibl Oenmkay, «CTpoeHue QepmenTta», «HykienmHOBBIE
kucnotel. JIHK», «Ctpoenne monexynsl AT®y», «CTpoeHne 3yKapuoTHUeCcKoW KieTkm», «CTpoeHue
JKUBOTHOM KIIETKN», «CTpOeHUE pacTUTENbHOH KIETKN», «CTpoeHHe IMPOKAPUOTUUECKON KIIETKUY,
«CTpoenue siapa KIETKH», «YTICBOIBIY, «JIATTHIB.

O6opymoBaHUE: CBETOBOM MHUKPOCKOI, 000pyA0BaHUE IS MPOBEACHUS HAOIIOACHUN, H3MEPEHU,
OKCIIEPUMEHTOB, MUKPOIIPEIIapaThl pACTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/Ia.HBHBIX KJICTOK.

JlabopaTopHble U MpaKTHYECKHE PadoOThI:

Jlaboparopnast pabora Ne 1. «/3yueHne KaTaJUTHYECKONH aKTUBHOCTH ()EPMEHTOB (HA MpHMeEpe
aMUIIa3bl WK KaTaslasbl)y.

JlaGopatopHas padora Ne 2. «M3ydueHre CTpOCHUS KIETOK PACTCHUM, KUBOTHBIX M OAKTEPHUNA IO
MHKPOCKOIIOM Ha TOTOBBIX MHUKPOIIPENapaTax u X OIMHCAHUE.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BellecTB, WM MeTa0omu3M. ACCHUMUIAIUSA (TUIACTHYCCKUN OOMEH) M JUCCHUMUIISIIIHS
(’HEpreTHUecKnii 00MEH) — JIBE CTOPOHBI €AMHOTO IpoIriecca Meradoamu3Ma. Polib 3aKOHOB COXpaHEHHS
BEIIIECTB 1 PHEPTUH B IOHUMaHUH MeTaboIu3Ma.

Tumbl oOMeHa BemecTB: aBTOTPOMHEBIN U TeTepoTpodHEIN. Ponbk GepMeHTOB B 0OMEHE BEIIECTB H
MIpEeBpAIIEHNN YHEPTUN B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBas ¢aspl porocuHTe3a. Peakiinm porocuuTesa. DdHEeKTHBHOCTH
(orocunTe3a. 3HaueHne (HOTOCHMHTE3A IS JKM3HU Ha 3emiie. BiusHue ycinoBuil cpenpl Ha (pOTOCHHTE3 U
CHOCOOBI MTOBBIIIIEHHS €TI0 POXYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocrHTe3. XeMOCHHTE3UpYIole OakTepuy. 3HAUeHNE XEMOCHHTE3a JIJIS )KU3HA Ha 3emire.

OHeprernyeckuii OOMEeH B KJeTKe. PaciierieHue BeIecTB, BBIJENCHHE W aKKyMYJIHPOBaHUE
SHEPTHUH B KJIETKe. DTalbl 3HEepreTHuecKkoro oomMena. [ mukonu3. bpoxenne u ero Buasl. KuciaopomHoe
OKWCIIEHWe, WM KierodHoe apixanne. OxwucnutensHoe ¢ochopunnpoanne. IhHEeKTHBHOCT
JHEPTeTUYECKOr0 OOMEHA.

Peakuuu marpuuHoro cunTtesa. 'eHernueckas nHpopmarnus u JIHK. Peanmuzanus remerndyeckoit
nH(opMarun B Kierke. [ 'eHeTHuecknii Ko U ero cBoicTra. TpaHckpunmus — MaTpuuHbii cuHTe3 PHK.
Tpancnsammst — OnocuHTe3 Oenka. Dtambl TpaHcusnuu. KomupoBanue amuHOKHCIOT. Pomb pubocom B
OnocuHTE3€e OerKa.

Hexnerounsie dopmbl ku3Hn — Bupychl. Wcrtopust oTkpeiTusi BupycoB (/I. M. MBaHOBCKWIA).
Oco0eHHOCTH CTPOEHHS ¥ KU3HEHHOT'O IMKIIa BUPYCcoB. bakrepuodaru. bonesan pacTeHunii, ;)KUBOTHBIX U
YeloBeKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHonedunura yenoseka (BMY) — Bo3Oynurens CIIN/a.
OOpatHasi TpaHCKpHIIIMs, peBepTa3a W HHTerpasa. llpodumnaktuka pacnpocTpaHeHUs] BUPYCHBIX
3a00IeBaHuil.

JdeMoHcTpanuu:



[optpersi: H. K. Konsrios, 1. U. IBanosckuii, K. A. Tumupszes.

Tabmuupsr u cxembl: «Tumbl muTaHus», «MeTabonmu3m», «MUTOXOHAPHS», «DHEPreTUYecKui
obmen», «Xmoporutacty, «®orocuntes», «Ctpoenne JJHK», «CtpoeHne u (GyHKIMOHUPOBaHUE TeHAY,
«Cunrtes Oenka», «'eHernueckuii Koy, «Bupyce», «bakreprodarn», «CTpoeHre U >KU3HEHHBIA IUKI
Bupyca CIINa, Gaktepuodaray, «Pemmukamus JHK».

O6opynoanue: monenu-aniivkauu «Y qpoenue JTHK u Tpanckpunmmsy», «buocuHTes Oemkay,
«CTpoeHue KIeTKn», Mmojaenb cTpykTypsl JJHK.

Tema S. PazMHoOkeHMe M MHANBUAYATbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslit nuKi, WM )KU3HEHHBIH UK KiIeTkd. MHaTepdasza n mutos. [Ipomeccsl, mporekaromue
B uHTepdase. Permmkanus — peakuust Mmatpuanoro cuaresa JJHK. Crpoenne xpomMocom. XpoMOCOMHEIH
Ha00p — KapuoTHI. JUNMIOUAHBIN U TaIuIONTHBIA XpOMOCOMHBIE HaOOphl. XpoMaTtuasl. LluTonoruueckue
OCHOBBI Pa3MHOKEHHUS U MHAWBUYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenne xnerkn — muro3. Cragum mutosa. [Iporecchl, mpoucxoisiiyne Ha pa3HBIX CTaausAX
MHUTO3a. BHOTOrHYecKrii CMBICT MUTO3a.

[IporpamMmupyemast THOENb KJIETKH — aromTO3.

@®opMBl pa3MHOKEHHS OpPTaHU3MOB: Oecrosioe W TOoNoBoe. Buasl Oecnonoro pa3MHOXKEHUS:
JieTICHWe HaJBOe, TIOYKOBaHHE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTAaTHBHOE
pasMHOXeHHe. VIcKyccTBEHHOE KIIOHHPOBAaHHUE OPTaHU3MOB, €T'0 3HAYEHHE /IS CENEeKIINH.

[TonmoBoe pa3sMHOXKEHHNE, €ero OTINYHSA OT OECIIOIOro.

Metio3. Ctagum meiio3a. [Iporteccsr, mpoucxomsmue Ha cTaausx Meio3a. [loBenenrne XxpoMocoM B
Mero3e. KpoccrHrosep. buonornueckuii CMbICI M 3HaUEHHE MEHO03a.

l'amerorenes — mpomecc 00pa3OBaHWs TOJOBBIX KIETOK Yy JKMBOTHBIX. llONOBBIE Keme3bl:
CEMEHHUKH 1 suaHuKr. OOpa3oBaHUE U Pa3BUTHE IMOJOBHIX KJIETOK — raMeT (CIIepMaTO30U/I, SHTICKIICTKA)
— cmnepMartoreHe3 M oBoreHes. (OCOOCHHOCTHM CTpPOGHHs SIHIEKIETOK M CIEpMAaTO30HMJIOB.
OmnnonorBopenue. [lapreHorenes.

WuamuBuayanpHOe pa3BuTHe (OHTOTEeHE3). OMOpHMOHANbHOE pa3BHTHE (IMOpHOreHe3). ITalrbl
SMOPHOHATIBHOTO PA3BUTHA y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJICHWE, TacTpYyJSIHs, OpraHOTeHes.
IToctamOpuoHanbHOEe  pas3BUTHE. THUNBI  NMOCTAIMOPHOHAIBHOIO  pa3BUTHUA:  IIPSIMOE, HEIpsIMOoe
(mmumHOYHOE). BimsHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOZACTBa.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOIO PACTEHHs: CTPOEHHE CEMEHH, CTaauu
pa3BUTHS.

JdemoncTpanun:

Tabmumpr u cxembl: «DOpMBI Pa3MHOXKEHHS OpPTaHU3MOBY», «JIBOHHOE OIUIOMOTBOpPEHHE Y
IIBETKOBBIX pacTeHMi», «BereraTMBHOE pa3sMHOXKCHHE pacTeHUN», «JleeHne KIeTkn OakTephiiy,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue XpoMocombl», «Kierounsrii uuknm», «Pemnmukauus JHK»,
«Muroszy», «Meito3y», «IIpamoe u HenpsaMmoe pa3BuTuey, «l'aMerorenes y MiIeKONUTAIONMX U YEJIOBEKaY,
«OCHOBHBIE CTaIN OHTOT'CHE3A».

OO6opynoBaHue:  MHKPOCKOHN,  MHKpompenapaTsl  «CrepMaTo3ouipl  MIIEKOIUTAIOIIETOY,
«Slileknerka MIIEKONUTAOMEr0», «KapHOKMHE3 B KJIETKax KOpEIIKa JyKa», MarHuTHas MOJENb-
armunkanus «/lenenne knerkuy», monens JIHK, Mogens meradasHoit XpOMOCOMBL.

JlabopaTopHble U MpakTHYecKue padoThbl:

JlaGoparopnas padora Ne 3. «HaOnronenne MuTo3a B KJI€TKax KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax.

JlaGoparopuass pabGora Ne 4. «l3ydeHue CTpOEHUS TOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacjieACTBEHHOCTh H H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTuku. McTopus pa3BUTUS TeHETUKH. Poib LUTONOrMU M 3MOPUOIOTUU B
CTaHOBJICHUM TEHETHKU. BKiag poccHilcKMX W 3apyOeXKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. MeToabl



TCHETHKH  (TMOPUAONOTHYECKUN, IUTOTCHETHYECKHH, MOJEKYIsIpHO-TeHeTnYeckuil). (OCHOBHBIE
TeHEeTUYECKHEe OHATHUS. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOIb3yeMas B CXeEMax CKpEIMBaHUM.
3aKOHOMEPHOCTH HacJeIOBAaHUS TPU3HAKOB, ycTaHoBieHHBble . Menagenem. MonorubpumHoe
CKpelinBaHue. 3aKOH eAnHO-00pa3usi THOPUAOB MepBOro mokoneHus. [IpaBuno noMuHUpOBaHU . 3aKOH
pacIieruieHus Ipru3HakoB. [ unoresa yucTorsl ramer. [loaHoe 1 HEMoIHOE JOMUHUPOBAHHUE.

JdurnbpuaHoe ckpenrBanue. 3aKOH HE3aBUCUMOT0 HaclIeoBaHusI pru3HakoB. LluTorenernueckue
OCHOBBI ~ JUTHOPHIHOTO  CKpEUIMBaHWS.  AHalnm3upylollee  CcKpelmuBaHue.  lcrmonb3oBaHue
AHATM3UPYIOLIEr0 CKPEIINBAHUS ISl ONIPEIEICHUS TEHOTHIIA OCOOH.

CueruieHHOE HaciienoBaHue mpu3HakoB. PabGora T. MopraHa mo cCremieHHOMY HaclleIOBaHUIO
reHoB. Hapyiienue crenyieHus: TeHOB B pe3ysbTaTe KPOCCHHIOBEpa.

XpoMocoMHas TeOpHs HACIIEACTBEHHOCTH. | eHeTHuecKue KapThl.

l'enetnka moma. XpoMOCOMHOE OIpeaeieHne moja. AyTOCOMBI M TIONOBBIE XPOMOCOMBI.
I'omoramerHsble 1 reTeporaMeTHsIe Oprann3Mbl. HacieoBanne npu3HaKkoB, CIEMIEHHBIX C TIOJIOM.

W3menunBocTh. Buapl m3MeH4YMBOCTH: HEHAcHeICTBEHHas W HacieAcTBeHHas. Ponmb cpensl B
HEHACJEICTBEHHON HM3MEHYUBOCTH. XapakTepuCcTHKa Mo (PUKAIOHHOM U3MEHYUBOCTH.
Bapuanuonnsiif psnq u BapuanmoHHas KpuBas. Hopma peaknum mnpusHaka. KonudecTBeHHBIE H
Ka4yeCTBEHHbIE IPU3HAKU M UX HOpMa peakiuu. CBoHCTBa MOJM(PHUKAIIMOHHON H3MEHUYNBOCTH.

Hacnencreennast, Win reHOTHITHYECKas, I3MEHYNBOCTh. KOMOMHATHBHAS N3MEHYHBOCTH. Melo3 1
MOJIOBOM  TIPOIIECC — OCHOBAa KOMOWHATMBHOW W3MEHYMBOCTH. MyTalioHHasT W3MEHYHBOCTb.
Krnaccudukanuss Myranuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBbIE. YacTora W TPHYMHBI MYTaIHil.
MyrarenHble (akTOpbl. 3aKOH T'OMOJIOTHYECKUX PSAJOB B HacJeJCTBEHHOM wn3MeHumBocT H. U.
Basunoga.

BHaesnepHas HacnencTBEHHOCTh M H3MEHYHUBOCTb.

I'eneruka 4yenoBeka. Kapuorun denoBeka. OCHOBHBIE MeETOIbl T'€HETHKHM  YeJIOBEKa:
TCHCAIOTHUECKUHA, ONM3HEIOBBINA, ITUTOTCHETHUECKHH, OMOXMMHYECKUN, MOJICKYISIPHO-TCHETHICCKUH.
CoBpeMeHHOE oOIpenelieHue TeHOTHIA: ITOJHOI'C€HOMHOE CEKBEHUPOBAHUE, I€HOTUIIMPOBAHUE, B TOM
gucie ¢ momompo IT1[P-anamu3a. HacinencrBennsie 3a00/1eBaHms YeIOBEKA: TeHHbIE 00IE3HH, OOIE3HN C
HACJICICTBEHHON IPEAPACIIONOAKEHHOCThIO, XPOMOCOMHBIE Oose3HH. CoMaTHdecKue U I'eHepaTHBHBIE
MmyTanun. CTBONMOBBIE KIETKU. [IpHHIMOBI 310poBOro obpasa >KH3HH, JUATHOCTHUKHU, MPO(QMIAKTHKA H
JICYCHUSI TeHETHYECKUX Oone3Held. MeauKo-reHeTHuecKoe KOHCYIbTHPOBaHHE. 3HAUeHNE MEIUIMHCKOM
TEHETHKH B IPEIOTBPAILCHNH 1 JICUCHUU TeHETHYECKHX 3a00/IeBaHUN YEIIOBEKa.

JdemoncTpanun:

IToptpersr: I'. Mennens, T. Mopram, I'. ne ®pu3, C. C. UerBepuko, H. B. Tumodees-PecoBckwuii,
H. Y. BaBuios.

Tabmuue! n cxembl: «MOHOrHOPUIHOE CKpEIIMBAHUE U €r0 LUTOICHETHYEeCKas OCHOBa», «3aKOH
pacuielUIeHusT M €ro LUTOrCHETHYecKas OCHOBa», <«3aKOH YHCTOTHI Tramer», «lurubpunnoe
cKpenBaHuey, «L{uTonornueckre OCHOBBI TUTHOPHUIHOTO CKpEIIUBaHM, «Meio3y, «B3anmonelicTBre
aJUIENIBHBIX TEHOB», «['eHeTHyeckne KapThl PACTEHHH, JKHBOTHBIX M 4YENOBEKa», «l'eHeTHka Ionay,
«3aKOHOMEPHOCTH HACNE[OBaHHA, CLEIUIEHHOTO ¢ MOJIoM», «KapHOTHIIBI 4eloBeKa M JKHBOTHBIXY,
«Bugpl u3MmeHumBocTHY, «MonuduKanMoHHas HW3MEHYUBOCTHY, «HacnemoBanme pesyc-dakropay,
«['enernka rpynn KpoBw», «MyTalluOHHAs H3MEHUYUBOCTDY.

ObopynoBanue:  Moxaenu-anmMkanun — «MoHoruOpuaHoe — ckpemuBaHue»,  «HemnonHoe
JOMHUHHpOBaHHe», «JuruOpuaHoe ckpemuBanue», «llepekpécT XpoMocomM», MHKPOCKON |
MuKponpenapar «Jlpozoduna» (Hopma, MyTaiu GOpMbl KPBUIBEB U OKpAacKH Tena), repdapuii «I opox
[IOCEBHOM.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlaGoparopuast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUOHOTO M JUTHOPHIHOTO
CKpELIMBaHUS y Ip030(QUIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopuass pabora Ne 6. «M3ydenne MoAM(UKALIMOHHOW HM3MEHYMBOCTH, IIOCTPOEHHUE
BAapHALMOHHOTO pAJia U BApHallMOHHON KPUBOI.



Jlaboparopuas padota Ne 7. «AHanu3 MyTauui y Apo30(uiIbl Ha TOTOBBIX MUKPOIIpEnapaTax».

[Ipaktuyeckas padora Ne 2. «CocTaBiieHHE U aHAIN3 POJOCIOBHBIX YETOBEKaY.

Tema 7. Ceniekuusi opranun3mMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenexkuusi Kak Hayka M IIpolecc. 3apoXAEHUE CeleKUuu H aoMmecTukanus. Yuenne H. .
BaBuioBa o0 [eHTpax NPOUCXOXKAECHUS M MHOrooOpaswst KyJAbTYpHBIX pacTeHuid. LleHTpbI
MIPOUCXOXKICHHS IOMAITHUX KUBOTHBIX. COpT, TOPOAA, IITAMM.

CoBpeMeHHBIE METOIBI CcelIeKIMU. MaccoBbIi W WHAMBUIYaIbHBIA OTOOPHI B CENEKIMH PACTeHUH
u KUBOTHBIX. OIlEHKa SKCTepbepa. BIM3KOpOACTBEHHOE CKpellMBaHWE — WHOpUAMHT. YUmcras JUHHAL
CKpellMBaHUe YMCTBIX JUHMMA. [ereposuc, wnm ruOpuaHas cuia. HepoiacTBeHHOE CKpelIMBaHHE —
ayropununar. OtnanéHHas ruOpuamzanyst u e€ ycrmexw. VICKycCTBEHHBIM MyTareHe3 M TONy4YeHHe
MTOJTUTUIONI0B. JlOCTHKEHUS CeNeKLUN pacTeHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHonoruss Kak oOTpacib TMPOWU3BOACTBA. ['eHHas WH)KEHepus. OTamlbl  CO3JaHUs
pexom6OunanTHOW JIHK 1 TpancreHneix opranuszmoB. Knerounas umxeHepus. KiierouHbsie KymbTYpBHI.
MUuKpOKIOHaJIBHOE Pa3MHOXEHUE pacreHuii. Knonuposanue BBICOKOITPOIYKTUBHBIX
CENTbCKOX O3 HCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHe W dTHdyeckue mpobnembl. [MO — reHermuecku
MO (HUIIMPOBAHHBIE OPTaHU3MBEI.

HeMoHcTpanuu:

IToptpersi: H. U. BaBuiios, Y. B. Muuypun, I'. 1. Kaprieuenko, M. @. I1BaHoB.

Tabmuiel 1 cxembl: KapTta «LleHTpbl POUCXOXKIAECHHUS M MHOTO0Opa3us KyJIbTYPHBIX PaCTEHHIT»,
«[lopompl moMamHMX >KMBOTHBIX», «CopTa KyIbTYpHBIX pacTeHmit», «OtmanéHHas TUOpHAN3ALNL»,
«Paborer akagemmka M. @. Upanosay, «[lomummmonamsy, «O0beKkThl OMOTEXHOIOrHM», «KieTounsie
KyJIbTYpbI B KIIOHHPOBaHUE», «KOHCTpynpoBaHHe U TIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKU TIJIOZIOB M KOPHEIUIOAOB TUKUX (POPM M KyJIBTYPHBIX COPTOB PacTEHUH,
repbapuii «CebCKOX03sHCTBEHHBIE pACTCHUSD.

JlaGopaTopHble H NPpaKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOIAbl M JIOCTMIKEHMS CEJNEKLUUH pAacTeHUHl U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLUIO, IVIEMEHHYIO ()epMy, COPTOMCIIBITATENbHBIN Y4aCTOK, B TEIUIMYHOE XO035ICTBO,
J1a00paTOPHUIO arPOYHUBEPCUTETA UITH HAYTHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoJIIOIIHOHHASA OHOJIOTHS.

[Ipenmockik BOSHUKHOBEHHWS 3BONIONHOHHON TEOPUH. DJBONONMOHHAS TEOPUS W €€ MecTO B
Oounonornu. Biusiare 3BOMIOIMOHHON TEOPUH HA Pa3BUTHE OMOIOTHH U APYTUX HAYK.

CBuzerenscTBa HBOMIONUHU. llameoHTONMOrMYecKre: IOCIEAOBATENBHOCTD IOSBICHUS BHUIOB B
MaJICOHTOIOTMYECKON JIETOMCH, TiepexoaHble popmbl. broreorpadudeckue: CXoACTBO U pasnuuane dhayH
1 (hJI0p MaTEpPUKOB M OCTPOBOB.

OMOproNmornYeckne: CXOICTBA W Pa3iu4us OSMOPHOHOB pa3HBIX BHJOB IIO3BOHOYHBIX.
CpaBHUTENTBFHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAIOTHYHBIE, PYIAHNMEHTapHBIE OpTraHbl, AaTaBU3MEI.
MonekynsipHO-ONOXUMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACIEICTBEHHOCTH W OCHOBHBIX
MeTabONNYEeCKUX MyTel Y BCEX OPraHU3MOB.

OpomonnonHas teopuss Y. [lapsuna. IIpennochuikn BO3HWKHOBEHHS JTapBHHW3MA. J[BrOKyIme
CHJIBI 3BONONMK BUAOB 1O JlapBuHY (M30BITOUHOE pa3sMHOXEHHE NP OTPAaHUYEHHOCTH PECYpCOB,
HeolpenenéHHas N3MEHYHBOCTh, OOph0a 3a CyIeCTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBomonnu (CTD) n e€ ocCHOBHBIE TTOTOKEHUS.

Muxkpossomtonus. [lomynsius kak enHUIIA BUAA U SBOIIOLNH.

JBwxymue cuibl (GakTopel) SBONIONWKA BHAOB B Tpupoae. MyTallMOHHBIN Tporecc u
KOMOWHATHBHAs U3MEHYMBOCTD. [lomy nsiinoHHbIe BOHEI U Jpeiid) reHoB. M3omsmus u MUrpanys.

EctecTBennsii orO0p — HanpaBstonmi (GakTop IBOTIOIUN. DOPMBI €CTECTBEHHOT'O OTOOpA.



[IprucnocobneHHOCTs OpraHM3MOB Kak pe3ynbTaT sBomouuu. [Ipumepsl mpucnocoOneHwii y
Oprann3mMoB. ApoMop(} 036l U UANO-a AN TALIH.

Bung wu BumooOpazoBanme. Kputepunm Buma. OcHOBHblIE (GOpPMBI  BHI00OpPa30BAHUS:
reorpaduyeckoe, IKOIOrHIeCKOe.

MakposBomtorsi.  DopMBl  ABOJIONMU:  (QUIETHYECKasi, IUBEPreHTHAas, KOHBEPTEHTHAS,
napasienbHas. HeoOpaTHMOCTb BONIOLNH.

[IpoucxoxaeHne OT HeCHEeUMATU3UPOBAHHBIX NpeAakoB. Ilporpeccupyromias crenuamu3anus.
AnanTuBHas pagualus.

JdemoncTpanumn:

optpersi: K. Jlunneit, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M. bap, O. I'ekkenp, ©.
Miromnep, A. H. Cesepiios.

Tabmuupl 1 cxembl: «Pa3BuTHE OpraHWYecKOoro MuUpa Ha 3emiie», «3apOobIU MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl OoprObI 3a cymiecTBoBaHUE», «EcTecTBeHHBIH 0OTOOPY,
«MHoroobpa3zue CcOpToB  pacreHuid», «MHOroodpasme TMoOpoJ  KHUBOTHBIX»,  «llomymsiuuy,
«MyTaloHHass HM3MEHYMBOCTEY», «ApoMopdo3b», «Manmoananranum», «OOmas gereHepanusy,
«/IBmwxymue cwibl 3Bomronuny, «Kaprta-cxema mapmpyra mnyremectsust Y. [dapsuna», «boppba 3a
cymecrBoBanue», «[IpucrnocobieHHocTh — opraHu3moB», «['eorpaduyeckoe  BugO00OpazoOBaHHEY,
«IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3JIMYHBIMU THITAMH OKPACKH, HA0Op TUIONOB M CEMSH,
KOJIJICKII S <<HpI/IMepI)I 3alIUTHBIX HpI/ICHOCO6HeHHI>'I Y KUBOTHBIX», MOICIIb «OcHOBHEBIE HaIrrpaBJICHUA
3BOIIOLINNY, 00BEMHAA Moienb «CTPOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX.

buoreorpaduyeckas kapra mupa, KOIeKInus «DPOopMbl COXPAHHOCTH HCKOITAEMBIX KHBOTHBIX M
pacreHuii», Mozpens ammukanus —«llepekpéct xpoMocoM», BiaxHble npenapaTel «Pas3BuTHe
HACEKOMOroy, «Pa3BUTHE JIATYIIKNY, MUKporpenapat «/Ipozoduna» (HopMa, Mmyraiuu (GOPMBI KPbLITHEB
1 OKpaCKH Tela).

JlaGopaTopHble M MpaKTHYeCcKHe PadoOThI:

JlaGopatopnas padora Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OIOTHICCKOMY KPUTEPHIOY.

JlaGopatopHas padora Ne 2. «Omnmcanue MPUCITOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHHOTO
XapaxTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KM3HU Ha 3eMute.

Jlonay4yHbI€ TpecTaBIeHHs O 3apOXKACHUH XU3HU. HaydHple THITOTe3p BOSHUKHOBEHUS KU3HU Ha
3emite: abHoOreHe3 U MaHCIIePMUsI. XUMHYCCKast BOTIONHA. AOWOTEHHBIH CHHTE3 OPraHWICCKIX BEIIECTB
13 HEOPTaHMYECKHX. DKCIIEPIMEHTAIbHOE TTOATBEPKACHNE XUMHYECKON dBoMonny. HavdanpHble 3Tarmb
Oouonornueckor sBomonuu. lmmoresa PHK-mmpa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp U
BO3HWKHOBEHHE NPOTOKJIETKH. [lepBpie KieTkn M uxX dBomonusa. DopMHpoBaHHWE OCHOBHBIX TPYIIII
KUBBIX OPTaHNU3MOB.

PazButue xu3Hu Ha 3emiie mo 3pam U nepuogaMm. Katapxel. Apxeiickas U npoTepo3oicKast 3pbl.
[laneozoiickass 2pa u €€ TEpUONBL: KEMOPHICKHHA, OPJOBUKCKWH, CHIYPHICKHHA, IEBOHCKHIH,
KaMEHHOYT OJIbHBIN, TEPMCKUH.

Me3o3olickast 3pa u €€ nepuoabl: TPUACOBBIM, FOPCKUI, METOBOM.

Kaitno3olickas 3pa u e€ nepuopl: NaneoreHoBblil, HEOr€HOBBIN, aHTPONOTr€HOBBIN.

XapakTepucTuka KiIuMaTta U TeoJorudeckux mpormeccoB. (OCHOBHBIE 3Talbl  3BOJIOIUH
PACTUTENBHOTO M XUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHid W KUBOTHBIX. [losiBIIeHUWE, paciBer u
BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema opraHMYECKOro MUpPa KaK OTpakeHwe HBOMONNN. OCHOBHBIE CHCTEMATHYECKHE TPYIIIIHI
OpPTaHHU3MOB.

OBomonus YenoBeka. AHTPOIMONOTUS KaK HayKa. Pa3BuTHe MpencTaBieHWH O MPOHCXOXKICHUU
4yernoBeka. Meroabl M3y4yeHHs aHTponoreHesa. CXONCTBa M pa3fiMuusl 4EIOBEKAa M KUBOTHBIX.
CucremaTHyecKoe MOJI0KEHNE YETOBEKa.



Hewxkymme cunbl (paxkrtopsl) aHTpornoreHesa. HacnenacTBeHHas W3MEHUYHMBOCTh M €CTECTBEHHBIN
oT60p. OOIIeCTBEeHHBIH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPy/a, MBILIUICHNE, PEUb.

OCHOBHBIE CTaJM{ W BETBHM 3BOJIIOLMU YEIOBEKA: aBCTPAJONUTEKH, YenoBek ymenblid, Yenosek
npAMoxoasamuii, YenoBek HeaHIepTalbCKuii, YenoBek pa3yMHbld. HaxoIKuM HCKONMAaeMbIX OCTaTKOB,
BpeMsI CYIIECTBOBaHMSI, 00JIaCTh paclpoCcTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HH, OPYAHSI.

UYenoseueckne pacel. OcCHOBHBIE OOJbBIINE pachkl: EBpONMEoHaHAsl (eBpasuiickasi), Herpo-
aBcTpalougHas (3xBaTOpHANBHAN), MOHTOJIOUIHAS (a3maTcko-aMepuKaHCKas). Yeprol
MPHUCIIOCOOJICHHOCTH TIPE/ICTABUTENECH YeIOBEUECKUX pac K YCIOBHSM CYIIECTBOBaHHS. EIWHCTBO
yenoBeueckux pac. Kpurtuka pacuzma.

JdemoncTpanumn:

IToptpersi: @. Penn, JI. [Mactep, A. W. Onapun, C. Muiep, I'. FOpu, Y. JlapBus.

Tabnuipl u cxembl: «Bo3nukHoBeHHe CONHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO MHPay,
«PactutenpHas kietka», «KuoTHas knetkay», «lIpokapuornueckas kierka», «CoBpeMeHHasi cucTeMa
OpraHuueckoro Mupa», «CpaBHEHHE aHATOMHYECKAX YepT CTPOSHHS YEIOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKUX HAXOJOK TMPEIKOB COBPEMEHHOT'O YEIOBEKay,
«peBueitme noau», «Ipesuue moan», «llepBbie cCoBpeMeHHbIE JI0u», «HenoBeueckue pacoh».

Ob6opynosanue: myinsbku «[IpoucxoxkaeHue denoBeka» (OOCTBI aBCTPAIONUTEKA, MATEKAHTPOIIA,
HeaH/epTajblia, KPOMAaHbOHIIA), CIENKH WIN M300paKeHNsT KaMEHHBIX OpyIui NEpBOOBITHOTO YEIOBEKa
(xamMHU-YoOIIIIEpBI, pyOMITa, ckpebiia), reoXpoHoIornyeckas tadnuma, Koiekus «DopMbl COXPaHHOCTH
HCKOITAeMbIX )KHBOTHBIX M PACTEHUII.

JlabopaTopHble U MpaKTHYECKHE PadoThI:

[Mpaktuueckas padora Ne 1. «l3ydeHHe HCKONAEMbIX OCTATKOB PACTEHHWH M JKUBOTHBIX B
KOJITIEKITUSAX.

OKCKypcus «OBOJIONMS OpPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM HITH
KpaeBemIeCKUi My3eit).

Tema 3. Opranu3msbl 4 OKpy:Kalas cpeaa.

OKkonorug Kak HayKa. 3agadd ¥ pa3fenbl JKOJIOTHU. MeTOapl SKOMOTHYECKHX HCCIIETOBAHUMH.
DKOJIOrHYecKoe MUPOBO33PEHNE COBPEMEHHOI'O YEIOBEeKa.

Cpenpl o6UTaHWs OPraHU3MOB: BOJHAS, HA3EMHO-BO3TyIITHAS, IOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Oxonormdyeckne  ¢dakTopel. Kiaccudukamus  3KOMOTHYECKHX  (AKTOpOB:  aOHMOTHUYECKHE,
OMOTHYECKUE U aHTPONOTeHHbIE. JlelicTBrEe SKOIOTHYecKUX (paKTOPOB HA OPTaHU3MBL.

Abuorndeckne (haKTOpBI: CBET, TeMIileparypa, BiIaxHOCTh. DortomepuommsMm. Ilpucmocobnenns
OpPTaHU3MOB K JEUCTBUIO0 aOMOTHYECKUX (PakTOpOB. bromorndeckne puTMBL.

buotnueckue ¢akropsl. Buasl OHOTHYECKWX B3aWMOJEHCTBHUNA: KOHKYpPEHITHS, XHWIIHAYECTBO,
cumbro3 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyanau3M, KOMMEHCAIH3M (KBapTHPaHCTBO,
HaxJICOHWYEeCTBO). AMEHcanu3M, HEWTpain3M. 3HadeHHe OHOTHYECKHX B3aUMOJCUCTBUN  UIS
CYIIIECTBOBAHHUS OPTAaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIIOTHYECKUE XapaKTePUCTHKH MOy Aui. OCHOBHBIE TIOKA3aTeNH TOMYJISIIH: YACICHHOCTS,
IJIOTHOCTH, POKIAEMOCTh, CMEPTHOCTD, IIPUPOCT, MUTpAIs. JJMHaAMIKa YUCICHHOCTH TOMYJISIINN U e
peryIsLus.

JdemMoHcTpanum:

[optpersr: A. I'ymbonear, K. @. Pynse, 3. ['ekkens.

Tabmumpr u cxembl: kapta «lIpupomnbie 30HBI 3emmu», «Cpembl OOWTaHHUS OPTAHHU3MOBY,
«Doronepuomuzmy», «llomymsmum», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TOMYISIIAA WH(PY30pHH-
typenbkny, «[lumessie memm.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 3. «Mopdomoruueckue OCOOEHHOCTH PAcCTEHMH H3 Pa3HBIX MECT
OOUTaHWUS.

JlaGoparopnast pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuyeckas padora Ne 2. «[logcy€r mIOTHOCTH MOMYJSLMIA Pa3HBIX BUJIOB PACTEHUI.



Tema 4. Coo61mecTBa 1 3KOJTOTHYECKHE CHCTEMBI.

CoobmiectBo oprann3MoB — OuoreHo3. CTpyKTyphl OWOLIEHO3a: BWIOBAas, MPOCTPAaHCTBEHHAS,
Tpoduueckas (mumeBas). Bunsi-nomuaanTel. CBs31 B OHOIIEHO3E.

Okonoruuecknue cucrembl (dkocuctemsbl). llomstne 00 9KocucremMe U OHOreoueHo3e.
OyHKIIMOHATILHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: HPOAYLEHThI, KOHCYMEHTBHI, pexyleHThl. KpyroBopor
BEIIECTB M TMOTOK 3HEPrHH B dKocucTeMe. Tpodudeckue (NMHUILEBBIE) YPOBHU DKOCHCTEMbI. [luieBbie
uenu u cetd. OCHOBHBIE MOKa3aTedd dKOCHCTEMBI: OMoMacca, MPOAYKIHUs. DKOIOTHYECKHE MUPAMUIBL:
MPOAYKIIHUHU, YACICHHOCTH, OuoMacchl. CBOMCTBA DKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIHUS, pa3BUTHE.
Cyxkueccus.

[IpuponHele  SKOCHCTEMBI. OJKOCHCTEMBI 03€p M  peK. OKOcHCTeMa XBOWHOIO MU
IIMPOKOJIUCTBEHHOTO Jieca.

AHTpONIOT'EHHBIE  3KOCHCTEMBI.  ATpOdKOCcHCTeMBI.  YpOoskocucTeMbl. buonornueckoe u
XO3SUCTBEHHOE 3HAUEHNE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

BuopasnooOpasue kak QaxTop ycroiuuBocTH 3KocucTeM. CoxpaHeHHe OHOJOrHYECKOro
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepranckoro o 6mocdepe. I'panuiipl, coctap U cTpykrypa Ouocdepsl. JKupoe
BemiectBO M ero ¢GyHkiuu. OcoOEHHOCTH OHMOC(epbl Kak TIiI00albHONW 3KOCHCTEeMBbI. JuHammuueckoe
paBHOBecHe 1 oOpaTHas cBs3b B Ouocdepe.

KpyroBopoTs! BemecTB U OMOT€OXUMHYECKHE ITUKITBI AJIEMEHTOB (YIiiepona, a3oTa). 30HAJIBHOCTh
o6uocheprr. OCHOBHBIE OMOMBI CYIIIA.

UenoBeuectBo B Ouochepe 3emian. AHTPONOreHHbIE H3MeHeHHs B Ouochepe. [obaibHbIE
9KOJIOTUYECKHE MTPOOIIEMBI.

CocymectBoBanne mpupoabl W denoBeuectBa. CoxpaHeHue OuoOpa3HOOOpa3Wsi Kak OCHOBA
ycroitunBocTr  Omocdepsl. OCHOBa palMOHAJIBHOTO YIPABIEHHS MPHUPOTHBIMHA pPECypcamMu W HX
rcrnonb3oBanue. JlocTikennst OMOIOTHN U OXpaHa MPUPOIHI.

JdemoncTpanumn:

IToptpersr: A. JIk. Tencmu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumbr 1 cxembl: «llumeBsie 1enm», «bwolleHO3: cocTtaB M CTPYKTypa», «lIpupomHsie
coobmiecTBay, «llemn mutaHu», «IKOJOTMUECKas MupamMuaa», «buochepa u demoBek», «IKOCHUCTEMA
IFPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOrO Jeca», «buoreHo3 BomoéMayn, «ATrpoIeHo3»,
«IIpuMepHBIE aHTPOIIOTCHHBIE BO3ACUCTBUS Ha NPUPOAY», «BakHeWlne HCTOYHUKUA 3arps3HEHHs
BO3/[yXa W TPYHTOBEIX BOm», «[louBa — BaxkHelas cocraBisiomas ornocdepsr», «DaKkTopsl Jerpananuu
mouB», «llapHUKOBBIH 3ddekT», «DaKTOpHl PaTUOAKTHBHOTO 3arps3HEHus Ouocdepb», «OOmas
CTpyKTypa Omocdepsr», «Pacmpoctpanenue xu3Hu B Omochepe», «O30HOBBI 3kpaH Omocheps»,
«Kpyrosopor yriepona B 6uochepe», «KpyroBopoT azora B Ipupoae».

OGopynoBanue: Mojenmb-anIuinKanus «TunmaHbie OWOIEHO3bI», TepOapuii «PacTtuTenbHbIe
cooOmiecTBa», komteknuu «buoreHo3», «Bpeautenn BaKHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIBTYPY,
repbapuu M KOJUIEKIIMHA PACTEHWH W XUBOTHBIX, MPUHAIISKAIINE K PA3HBIM AKOJOTHYECKAM TPYIaM
omHoro Buna, KpacHas kaura Poccmiickoit Denepariin, n300pakeHUs OXpaHSEMBIX BUIOB PaCTEHUH U
KUBOTHBIX.



[INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 BMOJIOTN HA BA3OBOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yabTaTaM OCBOECHHS 00Y4atOIMMUCS
MPOrpaMM CpeHero o0Iero oopa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TUYHOCTHBIX pe3ysIbTaTOB OCBOEHUS Mpeamera «buonorus» BbIIEIEHBI CleTyIoNIue
COCTABJISIONINE. OCO3HAHUE O0YJYAIONIMMHCS POCCUUCKON TpaskJaHCKOH HJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPE/IENICHHUI0, HATMYNE MOTHBAIIMK K OOy4eHHI0 OMOJIOTHH,
LeNIEHaNpaBlIeHHOEe Pa3BUTHE BHYTPEHHHX YOEXKIEHHH JMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPAJAUIMKA pa3BUTHsI OMOJIOTHYECKOT0 3HAHHS, TOTOBHOCTh U CHOCOOHOCTh OOYYaIOMmInXCs
PYKOBOJICTBOBAThCSI B CBOEW JIEITENBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH, MPUCYIIUMHU
cucTeMe OWOJOrMYecKOro oOpa3oBaHMs, HATUYHE DKOJIOTHYECKOr0 TPaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUThH LIENH U CTPOUTH KU3HEHHBIE TIJIaHBbI.

JIMgHOCTHBIEC PE3yJabTAaThl OCBOCHUS NpenaMera «BHomorusy» JOCTUTaloTCs B SAMHCTBE yueOHOU U
BOCTIMTATEIIbHOM NIESITETFHOCTH B COOTBETCTBUHU C TPAAWIIMOHHBIMH POCCUHCKUMHU COLIMOKYJIBTYPHBIMH,
WCTOPUYECKUMH W TyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, TNPHHSITHIMH B OOIIECTBE MpPaBIJIAMH U
HOpMaMH TIOBEIEHHS U CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHS, CAMOBOCIHTAHHUS W CaMOPa3BUTHS,
pa3BUTHS BHYTPEHHEH MMO3UIMHN JIMYHOCTH, TMAaTPHOTH3MA, YBKEHUS K 3aKOHY W TIPaBOMOPSIKY,
YeNI0BEeKy TPyAa U CTapIieMy ITOKOJIEHHIO, B3aMMHOTO yBa)KEHUS, OEpEXHOr0 OTHOMIEHHS K KyJIbTYPHOMY
HACJIEIMI0 W TpaJullMiaM MHOTIOHAIIMOHAIBHOrO Hapoja Poccuiickoit @enepanuu, NOpupoae U
OKpYy’Karollen cpese.

JlmdHOCTHBIE pe3yibTaThl OCBOGHHSA YUeOHOro mpeamera «buoJOrHsS» IOMKHBI OTPaXKaTh
TOTOBHOCTH U CIIOCOOHOCTh 00YYaFONIMXCS PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEW TTO3UITUEH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHEHTAIlMii, TO3WTUBHBIX BHYTPEHHHUX  yOEXKIEHH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM [EHHOCTSIM POCCHHCKOTO OOIIEeCcTBA, PACIIMPEHUE >XU3HEHHOTO
ONbITA W OIbITA ACATEIBHOCTH B IPOLECCE pEaju3allid OCHOBHBIX HANpPAaBJICHUN BOCIHUTATEIbHOU
JESTEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIHTAHMA:

c(hOpMHUPOBAaHHOCTh TPAKIAHCKON ITO3WIUN OOYYAIOMIErocss Kak aKTHBHOTO M OTBETCTBEHHOI'O
YIIeHa POCCUHCKOTO OOIIECTBa;

OCO3HaHUE CBOMX KOHCTUTYIIHOHHBIX MPaB M 00S3aHHOCTEH, YBa)KEHIE 3aKOHA ¥ ITPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MAEATENbHOCTH TIPU CO3AHUU Y4YEOHBIX IPOEKTOB,
pelIeHnu y4eOHBIX 1 MMO3HABATENBHBIX 3224, BRITIOTHEHUH OMOIOTHYECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTH OIPENEeNsITh COOCTBEHHYIO IO3WIIMIO IO OTHOIIEHWIO K SIBICHUSM COBPEMEHHOMN
’KH3HHU U OOBSICHITH €€;

YMEHHE YYUTBIBATh B CBOUX [EWCTBHUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJIEHCTBHS
JOJIEH C Pa3HBIMU YOKACHUSAMH, KyIbTYPHBIMHU IIEHHOCTSIMHU U COITHATBHBIM TOJIOKESHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOI[ECCE COBMECTHOTO BHIITOIHEHHUS yUEOHBIX, TO3HABATENbHBIX
Y HCCIEeOBATEbCKUX 3aJ1a4, YBXXUTEIHHOIO OTHOIIEHHWS K MHEHHIO OIIIOHEHTOB INPH OOCYKICHHUU
CHIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 CONEPIKAHUS;

FOTOBHOCTb K TYMAaHUTAapHOU U BOJIOHTEPCKON NIESTENBHOCTH;

2) N1aTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAaHHOCTH POCCUHCKOM TPaKIaHCKOW HICHTUYHOCTH, MMATPHOTH3MA, YBAXKEHHUS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoii, ropoctu 3a cBod Kpaii, cBoro PonrHy, CBO s3bIK U
KyJIbTYpY, IPOLLIOE U HACTOsAIIEe MHOIOHAIIMOHATIBHOT0 Hapona Poccuu;

LIEHHOCTHOE OTHOILIEHHE K IMPUPOJHOMY HACIEIUI0 W MAMITHHKAM MPHUPOAIBI, AOCTHKEHHSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CHOCOOHOCTh OICHUBATh BKJIAJ] POCCHUICKMX YYEHBIX B CTAHOBJICHUE W Pa3BUTHE OWOJIOTHH,
MMOHMMAaHUS 3HAYCHUs OMOJIOTMU B MO3HAHWHU 3aKOHOB IMPHPOJIbI, B JKM3HH YEIOBEKA U COBPEMEHHOTO
oO1ecTna;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHME TyXOBHBIX LIEHHOCTEW POCCUHCKOr0 HapoAa;

c(hOPMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO TIOBEICHHUS,

CIOCOOHOCTh OIGHMBATH CHTYallUI0 M MPUHUMATh OCO3HAHHEBIC PEUICHUS, OPUEHTHPYACh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMEI U ICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOT'O OYIyIIETro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTEISAM, CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUHU C TpaJMIIUsIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

OCTETUYCCKOC OTHOUICHUE K MHDPY, BKIOYad OSCTCTUKY 6I)ITa, Hay4YHOI'O W TEXHHUYCCKOI'o
TBOpPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMaHUE AYMOIMOHAJILHOTO BO3/IEWCTBHUS )KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXXCHUIO B PA3HBIX BHJAaX HMCKYCCTBA, CTPEMIICHHUE IIPOABJIATH KadeCTBa
TBOPYECKOW JINUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (OPMHPOBAHUS KYJbTYPbI 30POBbSI M 3MOIHMOHAILHOIO
0aronoryums:

MIOHUMAaHWe W peanu3amnus 370poBOoro W 0Oe30macHOro oOpa3a JKWU3HH (3I0pOBOE IMHTAHUE,
COOJIIOICHUE THTHEHUYECKMX TIPaBWJ W HOPM, COATaHCHPOBAHHBIA DPEXHM 3aHITHH W OTIBIXA,
perynspHas Qu3MUecKas aKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3HUYECKOMY U IICUXHIECKOMY 370POBBIO;

MMOHMMaHWE [EHHOCTH MPaBWJI WHIMBUAYAIBHOTO W KOJUIEKTHBHOTO 0€30MacHOro MOBENEHHS B
CUTYaIUX, YTPOXKAIONINX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAaHUE TIOCIEACTBHH W HENPHUATHS BPEOHBIX TNPUBBIUEK (YIOTPEOIEHUsT alKOTos,
HapKOTUKOB, KYPEHHUS);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HAHHUE IEHHOCTH MaCTEPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTHBHOW JEITETFHOCTH TEXHOJOTMYECKOH M COIMAIBHOW HAIMPaBICHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATD, TUIAHUPOBATH H CAMOCTOSITETHHO BBITIONHSTH TAKYIO JIEITETFHOCTS;

WHTEpeC K pa3nuyHbiM cdepam TpoecCHOHATBHON —NesITeNbHOCTH, YMEHHWE COBEpIIaTh
OCO3HaHHBIN BEIOOP Oymytieii mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUTaHEI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHHIO Ha MPOTSHKEHUN BCEH JKU3HU;

7) 3K0JI0rMYeCKOT0 BOCIIUTAHMS:

AKOIIOTUYECKH IIEIecO00pa3Hoe OTHOIIEHNE K MPUPOJe KaK UCTOYHUKY JKU3HH Ha 3eMile, OCHOBE
€€ CyIIECTBOBAaHUS;

TIOBBIIIICHNE YPOBHS AKOJIOTUYECKON KYIBTYpHI: MIPHOOPETEHIE OIbITa TUIAHNPOBAHHS ITOCTYITKOB
Y OIIEHKW WX BO3MOJKHBIX TIOCIEICTBHH JIIsl OKPY KAIOIIEH Cpebl;

OCO3HAHUE III00aTHLHOr0 XapaKTepa HKOJOTHIECKUX MPOOIIEM U TYTEeH UX pelleHus;

CIOCOOHOCTh HCIIONB30BaTh NpUOOpeTaeMble MPU H3YYeHWH OWOJIOTUW 3HAHWUS U YMEHUS IIpH
pemieHuu TpoOieM, CBS3aHHBIX C PAMOHAIBHBIM IPHPOJONOIB30BaHUEM (COOIOJIEHHE TPaBUI
MOBEIEHUS] B TIPUPOJIe, HANPABICHHBIX HA COXpaHEHHE PaBHOBECHS B DKOCHCTEMAaX, OXpPaHy BHJIOB,
aKocHcTeM, Ornochepsl);

AKTUBHOE HEMpUATHE NEWCTBHIA, MPUHOCAIINX Bpe OKPYXKAIOIIed MPHUPOTHOW Cpele, yMEHHue
MIPOrHO3UPOBATh HEOIATONPUSATHBIC SKOJIOTHYECKHE IMOCIEACTBUAS MPEANPUHIUMAEMBIX JEUCTBUH U
Mpe0TBpAIIaTh UX;



HaJIWYHE PA3BUTOTO SKOJIOTHUECKOT'0 MBIIIJICHHUS, IKOJIOTHUECKON KYJIbTYPHI, ONBITA AESITEIbHOCTH
9KOJIOTHMYECKOH  HANpaBIEHHOCTH, yMEHHs  pPYKOBOACTBOBATHCS MMM B  [O3HABaTEIbHOM,
KOMMYHHKAaTHUBHOH W COLMAJIbHOM MPAaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAaKTUYECKOW IEATENbHOCTH
9KOJIOTHYECKOI HAalPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHNSA:

c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKd M OOIIECTBEHHOW MPaKTHKH, OCHOBAHHOTO HA AMAJOre KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJMKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3IKOBOM M YHTATENBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBHSI MEKILY
JOABMU ¥ TTO3HAHUS MUDA;

noHWMaHue crenudukn OWONOrMM KaK HayKH, OCO3HaHHMsA €€ polmu B (QOpPMUPOBAHUH
palMOHATIbHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM IEJOCTHOTO IMPEJCTaBIeHUsI 00 OKPYKAIOIIeM MHpE
KaK O eTMHCTBE MPUPOJIBI, YEIOBEKa 1 OOIECTBa, B IIO3HAHUN TPUPOTHBIX 3aKOHOMEPHOCTEH U PEIllCHHH
mpobiieM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

yOSKEHHOCTh B 3HAYUMOCTH OWOJNIOTHH JJIsi COBPEMEHHOH IMBMIIM3ALUK: 00ecrieueHHs HOBOT'O
YPOBHSI PAa3BUTHS MEIMIMHBI, CO3JaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHI, CIIOCOOHBIX pemaTh
pecypcHble TpoOJIeMbl Pa3BUTHS YEIOBEUECTBA, MOUCKA MyTel BBIXOJAa M3 TI00aJTBHBIX YKOJIOTMYECKUX
npobieM ® o0ecriedeHHs] Tepexojia K YCTOWYMBOMY pPa3BUTHIO, PAMOHAILHOMY HCIOIb30BAHUIO
MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KH3HH;

3aMHTEPECOBAHHOCTh B TIONYYEHWH OWONOrMYECKUX 3HAHWWA B IENSAX IOBBIIICHUS 0OIIeH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM 4acTh (DYHKIMOHANBHOW TPaMOTHOCTH
o0yyarommxcsi, pOpMHPYEMOM MPU U3yIEHUN OMOJIOTHH;

MMOHUMaHHE CYIITHOCTH METOJIOB IO3HAHMUS, UCTIONIL3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCTIONB30BaTh MOJNydaeMble 3HAHWSA I aHaidu3a M OOBACHEHHS SBICHHH OKPYXKAIOUIIEro MHpa M
MPOUCXOAANIMX B HEM HM3MEHEHHH, YMEHHE JelaTh OOOCHOBAHHBIC 3aKIIOUCHUS Ha OCHOBE HAyYHBIX
(aKTOB U MMEIOMINXCS TAHHBIX C LEIBbIO MOTyYCHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIFHO HCIOJIB30BAaTh OMONIOrMYECKHE 3HAHMS IS PEIICHUS MpoOiIeM B
peaNbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIGHHOCTH HAy4HOH JeATeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH HPOEKTHYIO |
HCCIIE0BATEIBCKYIO IEATENbHOCTh HHANBUIYAIEHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPA30BaHUIO, K aKTUBHOMY
MOTyYESHUIO HOBBIX 3HAHHH 110 OMOJIOTUH B COOTBETCTBHU C )KU3HEHHBIMHU ITOTPEOHOCTSIMH.

METAINIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS YI4EOHOT0 MmpeaMeTa « BHomorusy BKIIIOYAIOT: 3HAYMMBbIE
s (opMHUPOBaHUS MHPOBO33PEHUS OOYUYAIOMIMXCA MEKIUCHHUILUTHHAPHBIE (MEXIPEIMETHEIE)
oOmIeHayYHbIE TOHATHSA, OTPAKAIOIIUE ETOCTHOCTh HAYYHOH KapTHHBI MHpa M CHEHU(HUKY METOIOB
MIO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs, SBICHHUE, IPOIECC, CHCTEMAa,
Hay4HBIH (DaKT, TPUHINI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS, HCCIIETO0BaHUE, HAOIIO/ICHUE,
U3MEpeHHe, OSKCIEePUMEHT W JPYyrux), YHHBEpCaJbHbIE YydeOHBIE IeHWCTBHS (IIO3HABATEIbHEIE,
KOMMYHHKAaTUBHBIE, PETYJISITHBHBIE), OOecrieunBaronme GopmMupoBanne GpyHKINOHAIBHONW IPaMOTHOCTH
U COLMAIIBHOW KOMIIETEHIIMH OOYYarOIMXCs, CIIOCOOHOCTh OOYYaIOMIMXCS HMCIOJIB30BaTh OCBOCHHBIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33DEHYECKHE 3HAHWS W yHUBEPCAIbHBIE YdeOHBbIE JEHCTBHS B
MO3HABATEIILHON M COIMAIBHOMN MPAKTHKE.

MeranpeaMeTHsie pe3yabTaThl OCBOSHUS IPOrpaMMbl CPEJHEro OOIIero oOpa3oBaHMS JIOKHBI
OTpakaTh:

OBilaleHue YHUBEPCAJbHBIMI Y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JornyYecKue AeiiCTBUA:

CaMOCTOATENBbHO (YOPMYIMPOBAThH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



WCTONB30BaTh MPH OCBOCHWU 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUICHUS (aHau3a, CHUHTE3a,
CpaBHEHHS, KiIacCU(pUKanK, 0000IIEH ), pACKPBIBATE CMBICT OMOJOIMYECKUX MOHATHH (BBIACTATH UX
XapaKTepHbIE MPU3HAKY, YCTAHABIUBATH CBS3U C JPYTHUMHU HOHITHAMH );

OMIPEeNITh 1EeNH AeSTeIbHOCTH, 3a/1aBasi mapamMeTpbl U KPUTEPUH UX OCTHIKEHHUS, COOTHOCUTD
PE3YIbTATHI ASSITEIBHOCTH C MOCTABICHHBIMU LEISIMU;

HCTOJB30BaTh OMONOTHYECKHE IOHATHS JJ1s1 OOBSICHEHUS! (JAKTOB M SIBJICHHUI >KUBOW MPUPOIBI;

CTPOUTH JIOTHYECKHE PpaCCYXICHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJOTHWH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHSI B pacCMaTPUBAEMBIX SIBICHUSAX, (OpMYNIHpOBaTH BBIBOABI H
3aKJIIOYEHUS;

MPUMEHSTh CXEMHO-MOJENBHBIE CPEACTBAa Uil TPEICTAaBICHUS CYIIECTBEHHBIX CBA3eH W
OTHOUIICHUH B HW3y4aeMbIX OHMONIOTHYECKMX OOBEKTax, a TaKKe MPOTUBOPEUHH pa3HOrO pOja,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH peHIeHHs NpoOJIeMbl ¢ y4€TOM aHaiM3a WMEIOIINXCS MaTepHabHBIX |
HEMaTepUaTbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIEATEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB IICISIM, OLICHHBAThH
PUCKH TTOCIEACTBUHN ESITENBHOCTH;

KOODJMHHPOBAaTh ¥  BBIIONHATH pabdoOTy B  YCIOBHUSIX PEATBHOIO, BHUPTYalIbHOIO U
KOMOMHHMPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KpeaTUBHOE MBINUICHHE TIPU PEIlIEHUN KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE AeliCTBHSA:

BIIQJICTh HABBIKAMH Y4eOHO-HCCIIENIOBATENBCKOM M TPOEKTHOH JIEITEIbHOCTH, HaBBIKAMU
paspenieHust IpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METOZOB PELICHHS
MPAKTUIECKUX 3a]1a4, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB TTO3HAHMS,

UCTIONB30BATh  pa3NIMYHbIC BHABI JEITENBHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETaluy, MPeoOpa30oBaHUIO U NPUMEHEHHIO B YYEOHBIX CHTYalUsAX, B TOM YHCIIC TIPH CO3IAHUH
y4eOHBIX M COIMATBbHBIX IIPOCKTOB;

(dbopMHUpOBaTh HAYYHBIH THUN MBIIUICHHUS, BJIAJEeTh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATUSMH ¥ METOIAMHU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4H B 00pA30BATEINBHOMN ACSATEIFHOCTH M KH3HEHHBIX
CHUTYaIHsX;

BBISBIIATH NTPUYMHHO-CIICCTBEHHBIE CBA3M M aKTyaJM3WPOBAThH 3a]ady, BBIIBUIATh T'MIIOTE3y €&
pelIeHus, HaXOAWTh apryMEHTHl ISl JIOKA3aTENbCTBA CBOMX YTBEP)KICHHUH, 3aJaBaTh NapaMeTphl U
KPHUTEPHUU PEILICHS;

aHaJIM3UPOBAThH IOJIYYEHHBIE B XOJE PEIICHMS 3aJadd Pe3yiIbTaTbl, KPUTHYECKH OICHHBATH HX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLICHUBATh IIPHOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh IICTICHANPABICHHBIA MOWCK TIIEPEeHOCa CPeICTB M CIOcOOOB  NEHCTBUS B
poheCCHOHATBHYIO CPEAY;

YMETb IEepEHOCUTD 3HAHUS B IO3HABATEINBHYIO H MIPAKTHYECKYIO 00TACTH KHU3HEICATEIbHOCTH;

YMeTb MHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIC WJICH, TpeyIaraTb OPUTHHAIBHBIC ITOJAXOIbI W PEIICHHUS, CTABUTH MPOOJIEMBI U
3aj1a4M, JIONYCKAIONIME aJbTepHATUBHBIC PEIICHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHWKAX MH(POpMANUU (TEKCTe Y4eOHOro MmocoOHs, HaydHO-
MONYJIIPHOM JIMTEpaType, OMOIOrMYECKUX CIOBAPSX M CHPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTtepHere), aHAIM3UPOBaTh MH(MOPMAIMIO PA3IMYHBIX BUAOB M (OpM mIpencTaBiIeHHs, KPUTHIECKH
OLICHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTB;

(hopMyIUpPOBaTh 3alIPOCHl U IPUMEHATDH Pa3IHMYHbIE METOABI IIPH ITOUCKE U 0TOOpE OHOIOrHYECKOM
nHpopMaIuK, He0OXOAUMOH /715l BHIIOJIHEHHS yIEOHBIX 3a1ay;



npuoOperath  ONBIT  WCIONB30BaHMA  MH()OPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOT'O UCIIOJIB30BAHUS PA3TIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIFHO BHIOMpaTh ONTHMAIBHYIO (OpPMY TpelNcTaBlIeHUsl OHonoruueckord mHQopmanuu
(cxeMbl, Tpa UKy, AMArPaMMBI, TAOJIHUIIBI, PUCYHKU U IPYTOE);

HCTIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MpU pabore ¢ OMomornyeckoi HHGpopMamei:
MPUMEHATh XMMHYECKHE, (DU3MUECKUE U MAaTeMaTHUECKUE 3HAKU M CUMBOJIBI, (DOpMYJIbI, a00OpeBHATYDY,
HOMEHKJIATYypY, HCIIOIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKIE CPEACTBA HATIISHOCTH;

BJaJIeTh HaBBIKAMH PAcIllO3HABaHUS M 3alIMTHl WHPOpPMaLUK, WH(OPMALMOHHONH OE30MacCHOCTH
JIMYHOCTHU.

OsiaeHue yHNBePCAJLHBIMIA KOMMYHUKATHUBHBIMH 1€HCTBUSIMH:

1) oburenne:

OCYHIECTBJIATH KOMMYHHUKAIIlMU BO BCEX C(i)ean JKU3HU, AKTUBHO YYaCTBOBATHL B JUAJIOTC HIIU
JMCKYCCUU TIO CYIECTBY OOCYXIaeMOH TeMmbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKAa3bIBATH CYXKICHUS
OTHOCHUTECIBHO BBIITOJITHECHUA HpezmaraeMofx'I 3aaa4yu, YYUTbIBAaTb UHTCPECHI U COIrJIACOBAHHOCTH HO3I/IHI/II71
JIPYTUX YYaCTHUKOB JIMAJIOTa WIN JUCKYCCHH);

pacmo3HaBaTh HeBepOallbHBIE CpEICTBa OOIICHWS, MMOHUMATh 3HAYEHHWE COIHAbHBIX 3HAKOB,
MMpeAnoCbIOK BO3HUKHOBCHUSA KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ, YMETh CMAT4YaTh KOH(l)J'II/IKTI)I n BECTH
TIepEeroBopkI;

BIIQJICTh PA3IMYHBIMH CIIOCO0aMH OOIICHUS W B3aWMOJICHCTBHUS, MOHUMATh HAMEPEHUsS JPYTHX
JIo/Iel, IPOSIBIIATH YBAXKUTEIHHOE OTHOIIIEHNE K COOECEHUKY M B KOPPEKTHOU (dopme HOpMyITUpOBAThH
CBOM BO3PaKCHHS,

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOKO TOUYKY 3PEHHSI C HCIIOJIh30BAHUEM SI3bIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSITETbHOCThD:

MMOHUMATb U MCIIOH30BaTh IPEUMYIIIECTBA KOMAHTHONW W HHIMBUIYAIbHOW PaOOTHI TIPU PEIIeHUN
OMOJIOTMYECKOH  MpoOJieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh IPHUMEHEHHS TPYIHOBBIX  (HopM
B3aMMOJICHCTBHSI IIPH PEIICHUN YIeOHOM 3a0a4H;

BBIOMpATh TEMAaTHKy W METOABI COBMECTHBIX JIEHCTBHH C Yy4€roM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)I0T0 YiIeHa KOJIJIEKTHBA;

MIPUHUMATH I[ENTH COBMECTHOM EATENIbHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH AEHCTBUS 1O €€
JMOCTM)KEHUIO: COCTaBISITh IUTAH JIEMCTBHW, pACIpeAessTh pPOIW C y4ETOM MHEHWUH YYaCTHHKOB,
00CYyX/1aTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OLIEHWBATh KAa4eCTBO CBOETr0 BKJIAJa W KaKIOTO yJaCTHHKA KOMAaHMbI B OOIIMI pe3yibTar IO
pa3pabOTaHHBIM KPHUTEPHSIM;

mpe/uiaraTh HOBBIE TPOEKTHI, OIEHWBATh HWJEH C IIO3WUIMH HOBWU3HBI, OpPWUTHHAIBHOCTH,
MPaKTUYECKON 3HAUYMMOCTH;

OCYIIIECTBIIATH TO3UTHBHOE CTPATErHMYECKOe IOBEACHHE B PA3IUYHBIX CHTYalUSX, MPOSBISATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIUATUBHBIM.

OBi1aieHUEe YHUBEPCAJBHBIMH PeryJsITHBHBIMH eHCTBUAMHU:

1) camoopranuzanus:

WCIIONB30BaTh OMOJIOTHYECKHE 3HAHUS ISl BEISBJICHHUS MPOOJIEM W WX PEIICHUS B JKU3HEHHBIX U
Y9eOHBIX CHTYaIHsX;

BBIOMpATh HA OCHOBE OHMOJIOTMYECKUX 3HAHWH IIENEeBbIE M CMBICIOBBIE YCTAHOBKA B CBOUX
NEHCTBUAX H TIOCTYNKaxX II0 OTHONIEHWI0O K JKUBOH TPUPOJIE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYIKaFOIINX;

CaMOCTOSATEIBHO OCYIIECTBISTh MO3HABATENBHYIO JAEATEbHOCTD, BBISIBIISATE IIPOOJIEMBbI, CTABUTh U
(hopMyHpOBaTH COOCTBEHHBIE 3371241 B 00Pa30BaTEIbHON JIEITEIHbHOCTH ¥ JKU3HEHHBIX CUTYaINsX;

CaMOCTOSATEIBHO COCTaBIATh IUIAH PEIIeHUS TMPOOIEMbI C YYETOM HMEIOIINXCS PecypcosB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANIOUTEHHIA;

JIABATh OI[EHKY HOBBIM CHTYAIIHsIM;

pacimpsATh paMKH y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUH;



JenaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OITBIT;

coco0cTBOBaTH (POPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOH 3PYAULIMU B PA3HBIX 00JacTsAX 3HAHUIA,
MOCTOSIHHO TOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJILTATOB LEIISAM;

BJIAJICTh HaBBIKAMH I[103HABATENLHOM pediekcHn Kak OCO3HAaHWSl COBEPIIAEMBIX JCHCTBUH U
MBICITHUTENTBHBIX TIPOLIECCOB, MX PE3YJIBTATOB M OCHOBAHWH, HCIONB30BaTh MPUEMBI pPEQIICKCHH IS
OLIGHKH CHUTYaIllH, BBIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATb MOTHMBBI M apTYMEHTHI APYTUX IIPU AHATIU3€E PE3YJIbTATOB AEATEIbHOCTY;

3) npuHsTHE CEON U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTATKH M JJOCTOMHCTBA;

IIPUHUMATb MOTHMBBI ¥ apTYMEHTHI APYTUX IIPU AHATIU3€E PE3YJITATOB AEATEIbHOCTY;

MIpU3HaBaTh CBOE MPaABO U MPaBO JIPYTUX HA OMIMOKY;

pa3BUBATh CIOCOOHOCTH TIOHMMAThH MUP C TIO3UIUHU IPYTOro YeI0BeKa.

HPEJAMETHBIE PE3YJIBTATBI

[Ipenmernpie pe3ymbraTel ocBoeHHs mporpamMmbel COO mo Omomormu Ha 0a30BOM ypOBHE
BKITIOYAIOT CIIeI(UIecKue sl y94eOHOro nmpeaMera «brosorusy HaydHble 3HAHWS, YMEHUS H CIIOCOOBI
ICHCTBUII IO OCBOGHHIO, HMHTEPIPETAlMH M TNpeoOpa3oBaHUIO 3HAHWH, BHIBI JEATEIBHOCTH 10
[IOJy4YEHUI0 HOBOTO 3HAaHUS U NPUMEHEHUIO 3HAHUN B Pa3IUYHBIX Y4EOHBIX CHUTyallUsX, a TakkKe B
peabHBIX XU3HEHHBIX CUTYalUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme npeaMeTHble pe3ysbTaThl
IIpEACTaBJIEHB! 110 TogaM 00ydeHusI.

IIpenmerHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buonorust» ¢ 10 kKnacce ROMKHBI
OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MecTeé U pond OHOJIOTMM B CUCTEME HAyYHOIO 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U HAYYHOTO
MHPOBO33pPCHHUS, O BKJIAJE POCCUHCKUX M 3apyOeXHBIX Y4EHBIX-OMOJIOrOB B pa3BUTHE OHOIOIHUH,
(YHKIMOHAIBHON TPaMOTHOCTH 4€JIOBEKA AJISl PELICHNUS JKU3HEHHBIX 3a/1a4;

YMEHHE PpacKpbIBaTh COIEPKAHUE OWOJOIMYECKMX TEPMHHOB W IOHATHM: >KU3HB, KIETKa,
opranm3M, Merabomm3Mm (OOMEH BEIIeCTB W MpEBpalleHHEe JHEPTHUH), TOMeOocTa3 (CaMOperyJsius),
YpOBHEBasl OpraHU3allys >XUBBIX CHCTEM, CaMOBOCIPOM3BEIEHHE (PEempoyKLus), HACIIEICTBEHHOCTD,
HW3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE U3J1araTb OMOJIOrnYecKrue TeOpun (KIeTOUHasl, XpOMOCOMHAsI, MyTallMOHHAsl, LIEHTPaIbHAas
JorMa MOIeKyIsipHoW Owmomorunm), 3akoHbl (I'. Mennens, T. Moprana, H. . BaBunoBa) u yuenus (o
[EHTpaX MHOT0O00pa3wsi W TPOUCXOXKISHHS KyIbTYpHBIX pactennid H. WM. Basumosa), ompenensars
IPaHULBI UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHUE BJaJeTh METOJAMH HAyYHOTO MO3HAHUS B OMONOrMu: HAOMIOAEHHE W ONHCAHUE KHUBBIX
CHCTEM, NpPOLECCOB U SBJICHWH, OpraHu3alyss M MPOBEJCHUE OHOJIOTMYECKOr0 3KCIIEPUMEHTA,
BBIIBUKCHUE THIIOTE3bl, BBIABJICHUE 3aBHCHMOCTH MEXAY HCCIEIYEMBIMH BEIMYMHAMH, OOBSCHEHUE
MOJTYYEHHBIX PE3yJIbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUH M 3aKOHOB, YMEHHE IeNaTh
BBIBOZIBI HA OCHOBAHUHM IOTYYEHHBIX PE3YJIbTAaTOB;

yMEHHE BBIICISTh CYLIECTBEHHbIE INPU3HAKH BHPYCOB, KIETOK MPOKAPHOT M HYKApHOT,
OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTM IIPOLIECCOB: OOMEHA BEIIECTB H
NpEBpallieHUus] HHEPrUM B KIETKe, (OTOCHMHTE3a, IUIACTHYECKOTO W DSHEPreTHYeckoro obOMeHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIJIOAOTBOPEHUS, PAa3MHOXKEHHSI, THAUBUAYAJIHLHOTO Pa3BUTHSL OpraHU3Ma
(oHTOrCHE3);



yMEHHE PUMEHSTh NONMyUeHHbIC 3HAHUS U1l O0BSICHEHHSI OMOJIOTHYECKUX MPOLIECCOB U SIBICHHI,
JUISl TIPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHOHM >KM3HM C LENbio obecredeHus: 6e30MmacHOCTH
CBOETO 37I0POBBSI W 3JI0POBbSl OKPYKAIOMIUX JIIOJEW, COOMIOACHUS HOPM TPAMOTHOI'O TIOBEICHUS B
OKpYXarollel TNpUPONHOW cpele, IMOHMMaHHEe HEOOXOAWMOCTH  HCIONB30BAHUSA  JTOCTIDKEHHUN
COBPEMEHHOW OMOIOTUHN U OMOTEXHOJIOTUH /ISl pallOHAIBHOTO PUPOIOIOIb30BaAHUS;

YMCHUE pelIaTh 3JIEMCHTAPHBIC T'CHCTUYCCKUEC 3aJa4 Ha MOHO- U I[I/IFI/I6pI/IILHOC CKpCUIMBaHUC,
CIICTUIEHHOE HACJICIOBAHHUE, COCTABJSTH CXEMbl MOHOTHOPHAHOIO CKpEIIUBAaHHs JIsl MpeACcKa3aHUs
HACJIeIOBaHUs IPU3HAKOB Y OPTraHU3MOB;

yYMEHHE BBITIONHATH JIAOOPATOPHBIE U TPaKTHYECKHe paboThl, cOOMIOAATh MpaBuiIa Mpu paboTe ¢
y4eOHBIM U JJA00OPATOPHBIM 000PYIOBAaHUEM;

yMEHHE KPUTHUYECKH OLECHMBATh W HWHTEPIPETUPOBATh HHGOPMALNIO  OHOIOTHYECKOTO
COJIepKaHUs, BKIIOYAIOIIYI0 TICEBJIOHAYYHbIE 3HAHWS M3 PA3IMYHbIX MCTOYHHUKOB (CPECTBA MACCOBOM
WH(POPMAIUK, HAYYHO-TIOMYJISIPHBIC MaTepHallbl), ITUYECKHE ACIEKThl COBPEMEHHBIX HCCIEAOBAaHUH B
OHOJIOTHH, MEAUIINHE, OMOTEXHOIOTH;

YMEHHUE CO371aBaTh COOCTBCHHBIC MUCHMEHHBIC M YCTHBIC COOOIIEHUs, 0000111ass OUOIOrHYECKYIO
I/IH(I)OpMaHI/IIO N3 HECKOJIBKUX UCTOYHUKOB, 'PAMOTHO MCIIOJIb30BATh MOHSATHHHBINA arrmapar 6I/IOJ'IOI‘I/II/I.

IIpeamernpie pe3ynabTaThl OCBOEHUs yueOHoro mpenmera «buomorus» 6 11 knacce NOMKHBL
OTpaXaTh:

c(hOpMHPOBAHHOCTh 3HAHWUH O MeCT€ W pOIH OHOJOTHHM B CHCTEME HAyJYHOTO 3HAHUA
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa W HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCHUCKUX W 3apyOeKHBIX YYEHBIX-OMOIOrOB B pPa3BUTHE OWOIOTHUH,
(hyHKIIMOHATBHOM TPaMOTHOCTH YeNTOBEKa /IS PEIeHNUs )KIU3HEHHBIX 3a71a4;

YMEHHE pAaCKpHIBaTh COJACpKAHWE OWOJIOTMYECKHMX TEPMHHOB W TIOHSTHH: BWJ, TOIYJISAIIHS,
reHo(OoH I, JBOIONHUSA, ABMKYIHE CHIBI ((haKTOpHI) 3BOJIONNN, IPUCIIOCOOIICHHOCTh OPTaHW3MOB,
BHJI000pa30BaHUE, IKOJIOTHUECKIE PAKTOPBI, SKOCHCTEMA, ITPOIYIICHTHI, KOHCYMEHTHI, PEyIIEHTHI, IeTH
MATaHMsI, SKOJIOTHYECKas upaMuia, OHOreoneHos, onocdepa;

yMEHHe u3jaraTh OWoliormyeckue Teopuu (3BonmornoHHas teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHs DBOJIIONNHM), 3aKOHBI M 3aKOHOMEPHOCTH (3apozpimeBoro cxoacrtsa K. M. bapa, uepenoBanus
TJIABHBIX HampaBiieHU# u myten sBomoruu A. H. CeseprioBa, yaenus o 6mochepe B. 1. Bepuasnckoro),
OIPEIEISITh TPAHHUIIBI UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHHUE BJaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJOTMHU: HAONIOZCHHE W OMUCAHUEC KHUBBIX
CHCTEM, TIPOIIECCOB W SBJICHH, OpraHu3alyisi W MpOBEINCHHE OHONOTHYEeCKOr0 JKCIIEPUMEHTA,
BBIJIBKCHUE THITOTE3bI, BBISBICHUE 3aBHUCHMOCTH MEKIY HCCICIYyEMBIMH BEJIMYHUHAMHU, OOBSICHEHHE
MOJMYYEHHBIX PE3yJIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX TMOHATHHA, TEOPUH M 3aKOHOB, YMEHUE JENaTh
BBIBOJIBI HA OCHOBAHUHM TIOYYCHHBIX PE3YJbTATOB;

YMEHUE BBIICIATh CYNICCTBCHHBIC TPU3HAKU CTPOCHHS OHONOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIIANA, MPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTrCOIICHO30B M DKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJIEACTBEHHOH  WM3MEHUYMBOCTH,  C€CTECTBEHHOro  OTOOpa,  BHJ000pa30BaHUS,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB, JCHCTBUS DKOJIOTMYECKUX (DAKTOPOB HA OpraHHM3MBI, MEpeHoca
BEIIECTB W TMOTOKA DHEPTUM B 3KOCHCTEMaX, AHTPOMOTCHHBIX H3MEHCHHHA B HSKOCHUCTEMax CBOCH
MECTHOCTH, KPyrOBOPOTAa BEIECTB i OMOr€OXMMHUYECKUX ITUKIIOB B Oroc depe;

yMEHHE MPUMEHSATh TIONTYyYCHHBIC 3HAHUS 11 O0BSICHEHHS OMOJIOTHYECKHUX MPOIIECCOB M SIBJIICHHH,
JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHUH B MOBCEIHEBHOM JKH3HH C IENbi0 0OecreueHus 0e30macHOCTH
CBOETO 3/I0POBbSI U 3JI0POBbSI OKPYXKAIOIIUX JIIOJICH, COONIIOJICHHUST HOPM TPAaMOTHOTO TOBCICHHUS B
OKpYXarolllel TPUPOTHONH  cpee, TMOHMMaHHe HEOOXOAUMOCTH  UCMONb30BAHUS  JTOCTHIXKCHUMN
COBPEMEHHOM OMOJIOTHH TS PAIMOHATLHOTO MPUPOIOTIOIE30BAHHS,

YMEHHE PeliaTh 3JIEeMEHTApHbIE OMOIOTHYECKHE 33]]aul, COCTABIIATh CXEMBI TIEPEHOCA BEIECTB U
SHEPTHH B dKOCHCTeMaX (1MW MUTaHHUS);

YMEHUE BBHITIONHATH JTA0OPATOPHBIC U MPAKTHYECKUE pabOoThl, COONMIOAATH MpaBWia MpHU padboTe ¢
y4eOHBIM U 1a00paTopHBIM 000PYI0BAHUEM;



yMEHHE KPUTHYECKM OICHHBATH W HWHTEPIPETHPOBATH HH(POPMAIUIO  OHOJOrHYECKOTO
COJICpPKAHUS, BKJIIOUAIOIIYIO MCEBIOHAYYHBIC 3HAHWS W3 Pa3IMYHBIX UCTOYHHKOB (CPEACTBA MacCOBOM
uHGOPMAIIUK, HAYYHO-TIOMYJISAPHBIC MaTepuajbl), paccMaTpUBaTh TJI00ATBHBIE JKOJOTHUECKHE
MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

YMEHHUE CO37aBaTh COOCTBCHHBIC MUCHMEHHBIC M YCTHBIC COOOINEHUs, 00001asi OMOIOrHYECKYIO
I/IH(bOpMaIlI/IIO 13 HECKOJIbKUX NCTOYHHKOB, FpaMOTHO HCIIOJIB30BATh HOH)ITI/II\/'IHI)II\/'I annapaT 6I/IOHOFI/II/I.

TpeOoBaHusl K YPOBHIO NOATOTOBKH y4alMXcs, 00y4alOUMXCcs 110 JaHHOHN NporpaMmme
B pesynpTaTte u3yueHust Onosoruu Ha 6a30BOM YPOBHE YUEHUK JOJIKEH:

3HATH/IOHMMATh:
. OcHnoenble nonoxcenusn ONOIOTHUECKUX TEOPHA (KIICTOYHAS, YBOJTIOIIMOHHAS TEOPHSI
Y./lapsuna); yuenus B..Bepnanckoro o Ouocdepe; cymuocts 3akoHoB I'.Menzens,
3aKOHOMEPHOCTEN U3MEHYMBOCTH.

. Cmpoenue duonozuueckux 00beKnog: KIeTKU; TEHOB U XPOMOCOM; BHJIA U
AKOCUCTEM (CTPYKTYpa);.
. Cywgnocmos 6uo0102u4ecKux npoyeccos: Pa3sMHOKEHUE, OTUIOIOTBOPEHHE, TCHCTBUE

HCKYCCTBEHHOTO U €CTECTBEHHOT0 0TOOpa, POpMUpPOBaHUE MPUCTOCOOIEHHOCTH,
o0pa3oBaHue BUJOB, KPYTOBOPOT BEIIECTB W MPEBPAIICHUS YHEPTUHU B SKOCHCTEMAX
u 6uocdepe.

J Bknao evioaroumuxcs yuenvix B pa3BuTHE OMOJIOTHICCKON HAYKH.

. Buonozuueckyro mepmunonozuio u cumeonuxy.

yMeThb:

. Obvacnuamsp: ponb OuosioTuy B (GOPMUPOBAHUM HAYYHOTO MUPOBO33PEHHUS;BKIA]T
OMOJIOTHYECKHUX TEOPH B (POPMUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUPA; €MHCTBO KUBOI U HEXKUBOU MPUPOIbI, POJICTBO KUBBIX
OpPraHU3MOB; OTPUILIATEIHHOE BIUSHHUE aJIKOTOJISI, HHKOTHHA U HAPKOTUYECKUX
BEIIECTB Ha pa3BUTHE 3apO/IbIIIA YeJIOBEKa; BIUSIHNE MyTareHOB Ha OPraHu3M
YeJlI0BeKa, IKOJIOTUYECKUX (PaKTOPOB Ha OPraHU3Mbl; B3aUMOCBSI3M OPraHU3MOB U
OKpPY’KaIoIllel Cpe/ibl; MPUUMHBI SBOJIOLUHU, U3MEHSIEMOCTH BUAOB, HAPYILIEHU N
Pa3BUTHSI OPraHU3MOB, HACJIEICTBEHHBIX 3a00JIeBaHUM, MyTallUii, YCTOMYUBOCTH U
CMEHBI IKOCUCTEM; HEOOXOIMMOCTh COXPAaHEHUSI MHOTOO0Opa3usi BUIOB.

. Pewams: 3neMeHTapHbBIE OMOJOTMYECKHE 3a/1a4H; COCTABIISITh SJIEMEHTAPHBIE CXEMBbI
CKpPEILMBAHUS U CXEMBI IIepeHOCa BEUIECTB U SHEPrUH B SKOcUcTeMax (1ernu
MMUTAHUH).

. Onucvieamp: TpeacTaBUTENCH BUJIOB 10 MOP(HOIOTHYECKOMY KPUTEPHIO.

. Boisagnams: nipucnocoOaeHNs] OpraHu3MOB K cpejie OOUTaHUsl, UICTOUHUKH
MYTareHOB B OKpYy»Karoleil cpezie (KOCBEHHO), aHTPOIIOTeHHbIE U3MEHEHUS B
HKOCUCTEMAaX CBOEH MECTHOCTH.

. Cpaenugams: GuoIOTHUYECKUE OOBEKTHI (TeNa )KUBON M HEXKUBOI MPUPOIBI TIO
XUMHUYECKOMY COCTaBY, 3apOJBIIIHN YEJIOBEKA U IPYTUX MIIEKOTTUTAIOLINX,
MIPUPOIHBIE SKOCUCTEMBI U arPOIKOCUCTEMBI CBOEH MECTHOCTH), MMPOLIECCHI
(ecTecTBEHHBII U UCKYCCTBEHHBIN 0TOOP, MOJIOBOE M OECIONIoe pa3MHOKEHUE) U
JIeNIaTh BBIBO/bI HA OCHOBE CPABHEHMS.

. Ananuzuposams u oyenueamy: pazINnyHbIe TUNIOTE3bI CYIIIHOCTH KU3HH,
MIPOUCXOXKICHHUE KU3HU U YEIOBEKa, TI00aIbHbIe IKOJIOTHUECKUE TPOOIEMBI U TyTH
WX pEIIeHUs, TOCIEACTBHS COOCTBEHHOH IeATEIHHOCTH B OKpYKaIOIIEH cpese.

. H3yuyamob: i3MEHEHUS B DKOCUCTEMaX Ha OMOJIOTUYECKUX MOCTISX.

. Haxooumps: vadopMaliiio o OHOIOTHYECKIX 00BEKTaX B PA3TUYHBIX UCTOUYHUKAX
(y4eOHBIX TEKCTaX, CIPABOYHUKAX, HAYYHO — MOMYJISPHBIX U3JAHHSIX,



KOMIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHeTa) 1 KpUTUYECKH €€ OLIEHUBATb.

Hcnoab30BaTh NpuOOPeTEHHBbIE 3HAHUS U YMEHUSI B IPAKTHYECKOH 1eSITeIbHOCTH U
NOBCEIHEBHOM KM3HU JJIS:
J coOmoIeHns Mep MPO(UITAKTUKA OTPABIICHHIA, BUPYCHBIX M IPYTUX 3a00JI€BaHHM,
CTPECCOB, BPEIHBIX MPUBBIUYEK) KYPEHUE, AIKOT0JIM3M, HAPKOMAHMUSI); IPABUII
MOBEACHUS B IPUPOIHOM CPELE;

. OKa3aHMsI IEPBOM MOMOIIH IPU NPOCTYIHBIX U APYTHX 3a00JI€BAHUAK, OTPABICHUH
MUAILEBBIMHU ITPOTYKTaMU;
. OIICHKH TUYECKHUX ACIIEKTOB HEKOTOPBIX UCCIIEIOBAHUN B 00JIACTH OMOTEXHOJIOTHH

(K11OHMpOBaHME, UCKYCCTBEHHOE OIJIOJIOTBOPEHHE).

KpuTepm[ U HOPMbI OIICHKHA 3HaHHI7], yMeHHﬁ, HAaBbIKOB 06yqaloumxcn NPUMEHUTECIIBbHO K
PAa3JIUYHBIM (l)OpMaM KOHTPOJIsA 3HAHUHA
Onenka YCTHOI'0o OTBE€TA YUYallluxcst

Otmerka "'5" craBuTCA B Ciiyyae:

1. 3HaHus, MOHUMAaHUSL, TJIyOUHBI YCBOCHMSI 00yJaroUMcs BCEro 00bEMa MpOrpaMMHOTO
Marepuana.

2. YMeHus BbIIEATH IJIaBHbIE TIOJIOKEHUS B U3y4YEHHOM MarepHalie, Ha OCHOBaHUU (DaKTOB U
IpUMepOB 00001IaTh, EJIaTh BBIBOJIbI, yCTAHABINBATH MEKIIPEAMETHbBIE U BHYTPUIIPEIMETHBIE
CBSI3H, TBOPUYECKU MTPUMEHSET NOJyYeHHbIE 3HAaHUSI B HE3HAKOMOM CUTYAIIUH.

3. OrcyrcTBUE OMMOOK U HEJOYETOB TP BOCIPOU3BEICHUU U3yUYEHHOTO MaTepHaa, npu
YCTHBIX OTBETaX YCTPAaHEHHE OTAEIbHBIX HETOYHOCTEH ¢ MOMOUIBIO JOMOJHUTEIBHBIX BOIIPOCOB
yuuTeNsl, COONI0IEHUE KYAbTYphl YCTHOU peyn.

Otmerka "4":

1. 3HaHue BCEro U3y4e€HHOT0 MPOTPaAaMMHOIO MaTepuana.

2. YMeHu# BBIJIENSTH [VIaBHbBIE TIOJIOKEHUS B U3y4YEHHOM MaTepuase, Ha OCHOBaHUU (aKTOB U
pUMepOB 00001IaTh, eNIaTh BBIBObI, yCTAaHABINBATh BHYTPUIIPEAMETHBIE CBSI3U, IPUMEHSTh
MOJIy4YE€HHBIC 3HAHUSI Ha MTPAKTHKE.

3. He3nauuTtenbHble (HerpyObie) OMMOKY U HEAOYETHI MPU BOCIIPOU3BEICHUH H3YYEHHOTO
Martepuana, coOJIt0IeHIEe OCHOBHBIX MPaBUJ KYIbTYPhl YCTHON peyH.

A Ormetka "3" (YpOBEHB IPEICTABICHUM, COYETAOIINXCS C AJIEMEHTAMU HayYHBIX MTOHITHH ):
1. 3HaHue U ycBOEHHE MaTepuaia Ha YypOBHE MUHUMAJbHBIX TPEOOBAaHUM MPOTrpaMMbl,
3aTpyJHEHHE NPU CAMOCTOSITEIbHOM BOCIIPOM3BEICHUH, HEOOXOIMMOCTh HE3HAYUTEIIbHOMN
MIOMOIIY TMPeroaBaTess.

2. YMeHue paboTaTh Ha YpOBHE BOCIPOU3BEICHHUSI, 3aTPyIHEHUS IPU OTBETaX Ha
BUJIOM3MEHEHHBIE BOTIPOCHI.

3. Hanuuue rpy0oii ommOKku, HECKOJIBKUX HErPyOBIX MPU BOCIIPOU3BEACHUN U3YYEHHOTO
MaTepuana, He3HAUUTEIbHOE HECOOIII0IEHUE OCHOBHBIX MPABUI KYIbTYPhl YCTHOHM peyH.

Otmerka "2":

1. 3HaHMe U yCBOEHUE MaTepuaia Ha YPOBHE HUYKE MUHUMAIILHBIX TPEOOBAHUI MTPOTPAMMBI,
OTJIeNbHBIE MPEJICTaBlIeHUsI 00 U3yYEHHOM MaTepHale.

2. OtcyrcTBHE YMEHMI paboTaTh HA YPOBHE BOCIIPOU3BEACHHUS, 3aTPYAHEHUS IIPU OTBETaX Ha
CTaHJIapPTHBIE BOMPOCHI.

3. Hannune HECKONBKHUX TPYOBIX OLIMOOK, OOJBIIIOTO YKCa HErPYyObIX P BOCIIPOU3BEACHUN
M3YYEHHOTO MaTepuaia, 3HAaYUTEIbHOE HECOOMIOICHIE OCHOBHBIX MPABUII KYIbTYPhI YCTHOM
pedn.



OILIEHKA BBIITOJTHEHUSA JIABOPATOPHBIX (ITPAKTUYECKHUX PABOT)
OtMmerka "5" craBuTCS, €CIIN YYEHUK:

1. mpaBWIIBHO OTIPEIEIHII eI OTIBITA;

2 .BBITIOJIHUIJT pabOTy B TTOJIHOM 00bEeMe C COONTFOICHHEM HEOO0XO0MMON TIOCTIEI0BATEIIHHOCTH
MIPOBEJICHUS OTBITOB U U3MEPEHHUIA,

3. caMOCTOSITEIHHO U PAIMOHATILHO BEIOPAT U TIOATOTOBMII JUISL OTIBITA HEOOXOMMOE
000pyIOBaHUE, BCE OIBITHI MPOBEIT B YCIOBHAX U peKUMaX, 00SCIICUNBAOIINX ITOTYICHHE
PE3yILTATOB M BHIBOJIOB C HAMOOJIBIICH TOYHOCTHIO;

4. HayYHO TPAMOTHO, JIOTHYHO OIKCAJT HAOIOICHUS U CPOPMYITHPOBAI BBIBOBI M3 OTbITa. B
MIPEJICTABJICHHOM OTYETE MPABUIIHLHO U aKKYPATHO BBITIOJIHUII BCE 3aIMCH, TAOIHUIIBI, PUCYHKH,
rpaduKy, BBIYUCICHUS U CIIETal BBIBO/IBI,

5. IPOSIBIIIET OPTaHU3AIMOHHO-TPYAOBBIC YMEHUS (TIOIICPKUBACT YUCTOTY pabodero Mecra u
MOPSIJIOK Ha CTOJIe, SKOHOMHO HCIOJIL3YET PacX0THBIC MAaTEPHATIBI ).

7. SKCTIEPUMEHT OCYILIECTBIISET IO TIaHy C yY€TOM TEXHUKH 0€30MaCHOCTH U MPABHII PaOOTHI C
MarepuaiamMu U 000pyJI0BaHUEM.

Otmetka "'4" cTaBUTCSA, €CIM YYCHHUK BBITIOJTHIII TpeOOBaHUS K o1leHKe "S", HO:

1. OTIBIT IPOBOJIMI B YCIIOBHSIX, HE 00ECIICUMBAIOIIHNX JIOCTATOYHON TOYHOCTH H3MEPEHUI;

2. W OBUIO OMYIIIEHO IBA-TPH HEIOYETA;

3. wm He 6oJiee 0THOM HerpyOoi OMMMOKH M OJTHOTO HEJ0YeTa,

4. WM SKCIIEPUMEHT IPOBEJICH HE TIOJTHOCTHIO;

5. WM B OTIMCAHWUY HAOJIOJICHUIA U3 ONBITA JOMTYCTHII HETOYHOCTH, BBIBOIBI CJIeJIall HETOJTHBIC.
Otmerka "3" cTraBUTCSA, €CIU YUCHUK:

1. mpaBWIIBHO OTIPEICIIIII 1IEJTh OTBITA; PA0OTY BBIITOIHSET MTPABMIIEHO HE MEHEE YeM
HaIOJIOBUHY, OJIHAKO 00BbEM BBHIIIOJHEHHOM YacTH TaKOB, UTO MO3BOJISIET MOJIYYUTh IPABUIIbHBIE
Pe3yNIbTaThl U BHIBOJIBI 10 OCHOBHBIM, TPUHIIUITMAIBHO BaKHBIM 3aJja4aM padoThI;

2. wim noaodop o0opynoBaHus, 00BEKTOB, MATEPHAIIOB, a TaK)Ke PabOTHI IO HAYAITy OIBITa
MIPOBEJI C IOMOILBIO YYUTEIIS; UITU B XO/I€ MTPOBEJICHUS OTbITa U U3MEPEHUI ObLITN JOMYIICHBI
OmMOKY B OMMMCAaHUK HAOI0IeHNH, (POPMYTUPOBAHUH BHIBOJIOB;

3. OTBIT MPOBOJMJICS B HEPAIIMOHAJIBHBIX YCIIOBUAX, YTO NMPUBEJIO K MOJYYECHHUIO PE3yIbTaTOB C
00JIbIIICH MOTPEIIHOCTHIO; HIIM B OTYETE OBLITU JIOMYIIEHBI B 001 CI0KHOCTH HE O0Jiee IBYX
omuOO0K (B 3aMHUCAX €IMHULI, U3MEPECHHSIX, B BRIYUCIICHUSIX, Tpadukax, Tadaumax, cxemax, u T.1.)
HE IPUHLHUITHNAIBHOTO JJIsl JAHHOHM paboThI XapaKTepa, HO MOBJIMSBILUX HA PE3yIbTaT
BBITIOJTHEHHUS;

4. nomyckaeT TpyOyro OIIMOKY B X0JI€ IKCIIepruMeHTa (B 00bsICHEHHH, B 0(hopMIICHIH pabOTHI, B
COOJTIOICHNHN TIPABHJI TEXHUKH O€30TIaCHOCTH MPHU paboTe ¢ MaTeprallaMi U 000PYIOBAHHEM ),
KOTOpasi UCIIPABIISETCS 1O TPEOOBAHUIO YUUTETIS.

A Ormerka "2" craBUTCS, €CIIN YUCHUK:

1. He ompenen il CaMOCTOSITENILHO LIEIb OIbITA; BHIIOIHII Pab0Ty HE MOJHOCTHIO, HE
MOATOTOBUJI HY>)KHOE 000pyI0BaHUE M 00bEM BBITIOJTHEHHON YacTH pabOThI HE MTO3BOJISIET
c/IeNaTh MPABUIILHBIX BHIBOJIOB;

2. UM OTIBITHI, U3MEPEHUS, BEIUMCIICHUS, HAOIIOACHHS MPOU3BOAUIUCH HETIPABUIIHHO;

3. UM B X0Jie pabOThI U B 0TYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHbBIE
B TpeOoBaHUsX K oreHke "3";

4. nomyckaet niBe (1 6osiee) TpyOble OMIMOKU B XOJI€ SKCIIEPUMEHTA, B 00BSICHEHNUH, B
odopmiieHnn paboThl, B COONIOICHUH MPABUI TEXHUKH O€30MaCHOCTH MPH paboTe C
BEIIECTBAMU M 000PYAOBaHUEM, KOTOPBIE HE MOXKET UCIIPABUTH JIaXkKe 10 TPEOOBAHUIO YUUTEIS.

OIIEHKA CAMOCTOATEJIBHBIX IMCBMEHHBIX M KOHTPOJIBHBIX PABOT

OtMmerka "S5" craBuUTCS, €CIIN YUEHUK:
1. BeImosTHMI paboTy 6e3 OoIMOOK U HEI0UETOB;



2. nomycTui He 0oJiee OJTHOTO HEJIOYETA.

OtMmertka "'4" craBUTCS, €CIIM YUYEHUK BBIIOJIHWI padOTY MOJHOCTHIO, HO IOIYCTUJI B HEH:
1. He Gonee 01HOM HETpyOO# OIIMOKU M OJHOTO HEI0YETA;

2. nnu He 6oJiee IBYX HEJT0YETOB.

Otmerka "3" craBUTCS, €CITU YUECHHUK MPABUIIBHO BBHITIOJIHUI HE MeHee 2/3 paboThl Uil
JOITYCTHJI:

1. He Gonee MBYX rpyOBIX OMIHOOK;

. WK He 6oJiee 01HOM TPyOO# M OHOM HErpy0Ooit OIIMOKK M OJHOTO HEA0YETA;

. WK He 0oJiee IBYX-TPeX HEerpyObIX OMIHOOK;

. WJIM OJTHOM HEerpyOo# OIIMOKHU U TPEX HEAOUETOB;

. WIK TIPU OTCYTCTBHUHU OIIUOOK, HO NMPH HAIWYHH YETHIPEX-TISITH HEAOYETOB.

OtMmertka "2" craBuUTCS, €CIIN YUCHHK:

1. JomycTHI YMCIIO OMMOOK U HEOYETOB MPEBOCXOISIIEEe HOPMY, TTPH KOTOPOI MOYKET OBITH
BBLICTaBJIEHA o1leHKa ""3";

2. WX €CITM TIPABWIIBHO BBITIOJIHWII MEHEE MOJIOBHHBI pabOTEHI.

D =W

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIbBI
OcHoBHbI€ (POPMBI U METOJIbI KOHTPOJISI, UCTIONIb3yEMBbIE B Kypce 00y4eHHs OHMOJIOTHU:

Tekymmid — B popme ycTHOTO (PpOHTATBHOTO M MHIMBHIYAIBHOTO OMPOCa, MICHhMEHHBIX
CaMOCTOSITEIBHBIX pa0OT, OMOJIOTHIECKUX TUKTAHTOB, TECTOB;

TeMaTU4eCKHii — B TECTOBOU popme;

HUTOTOBBIii — HITOTOBOE TECTUPOBAHUE 33 KYPC CPETHEN MTKOJIBI.

B 11 kaacce:
* YBEJIMYECHO KOJMYECTBO YacOoB Ha pasfaen «Bua» Ha 1 wac nmus mpoBeaeHUs
TEMaTUYECKOTO 3aueTa 1o TeMe «COBpEeMEHHOE 3BOJIIOIIMOHHOE YUCHHEY.

YBenuueHne KOJIMYECTBA YaCOB OCYIIECTBIISJIOCH 3@ CUET pacHpelesieHusl MperyCMOTPEHHOTO
aBTOPCKOM IPOTpaMMOi pe3epBHOIO BPEMEHHU.

Cucrema ypokKoB, IpeJCTaBlieHHass B paboueil mporpamMMe, COPHEHTHPOBAHA HE CTOJIBKO Ha
nepeauy «roToBbIX 3HaHUID, CKOJIBKO Ha (POPMHUPOBAHUE AKTUBHOM JTMUHOCTH, MOTUBUPOBAHHOM
K caMo00pa3oBaHMIO, oOOJajaromeld JOCTaTOYHBIMU HABbIKAMHM M ICHXOJIOTUYECKHUMHU
YCTaHOBKAaMHU K CaMOCTOSITEIbHOMY TIOUCKY, OTOOpPY, aHaJIu3y U HUCIOJIb30BAHUIO MH(POPMAIIIH.
JlJis TeKyIero TeMaruyeckoro KOHTPOJIS U OLIEHKU 3HAHUH B CHCTEME YPOKOB IMPEIyCMOTPEHBI
ypoku-3adersl. Kypc 3aBepriaroT ypokd, NO3BOJSIONIME OOOOUIUTh M CHUCTEMATH3UPOBAThH
3HAHUA, a TaKkKe MPUMEHUTh YMEHHUS, MPUOOpEeTeHHbIE MpU H3ydeHHH Ouonoruu. Pabouas
MporpaMMa OpUEeHTUPOBAHA Ha UCIIOJIb30BAHHUE YUeOHUKA:



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KoanyecTBo yacon DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3nesioB U TeM (uuppoBbIe)
Kontpoabubie | IlpakTnyeckme
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
bubmmoreka IJOK
1 b 2 .
HORORIEE KAkt Heyia 05 https://m.edso0.ru/7f41c292
2 JKuBble cuCTEMBI M X OpraHU3aIUs 1 Bubmmoreia LIOK
P i https://m.edsoo0.ru/7f41c292
bub6mmoreka IJOK
X i 1 1
3 WMHYECKUH COCTaB U CTPOCHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bub6mmoreka IJOK
4 HHHHEACATENBHOCTE, KIICTKH 6 https://m.edso0.ru/7f41c292
5 PasmHOXeHHE 1 MHAMBUTyaIbHOE PA3BUTUE 5 1 1 bubmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTh 1 H3MEHYHUBOCTD 8 15 bu6mmoreka IJOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexnust opranu3MoB. OCHOBBI 3 1 bubmmoreka [IOK
OMOTEXHOIOTHH https://m.edso0.ru/7f41c292
bubnmoreka LJOK
8 Pesepaiioe Bpes 1 https://m.edso0.ru/7f41c292
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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NNOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KoJnuecTso yacos Hara JyeKTpoHHbIEe HU(POBHIE
Tema ypoka
n/m Bcero Kontpoabnsbie | IlpakTtnyeckme | H3YyHeHUS o0pa3oBaTe/ibHbIe PecypChl
padoThI padoThI
bubaunoreka LIOK
1 Buosnorust B cucreMe HayK 1 7.09 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto/1bl NO3HAHUSA )KUBOW ITPUPOABI.
[paktuueckas padora Ne 1 «Mcnons3oBanue bu6nuorexka LIOK
2 1 0.5 14.09
Pa3IMYHBIX METOMOB IPH M3YUECHUN https://m.eds00.ru/863e6122
OUONIOTMUYECKHX O0BEKTOBY
3 buonorunyeckue cucTembl, IPOLIECCH] U UX 1 58.09 bub6mmoreka IJOK
U3ydeHue ' https://m.edso0.ru/863e6564
XUMUYECKHH cocTaB KIIeTKH. Boma u bub6mmoreka IJOK
4 1 5.10
MHUHEpAJIbHBIE COJIN https://m.edso0.ru/863e674e
bu6mmoreka IJOK
) b .C 0 1 12.10
G, L-OCTaB I CTPOCHIE bErkon https://m.edso0.ru/863e6b72
DepMeHTh — OHONOTHYECKHE KaTaIu3aTopPbI.
JlabopaTopnas padora Ne 1 «M3yuenue bubmmoreka [IOK
6 . 1 0.5 19.10
KaTaJIMTHYECKOH aKTHBHOCTH (DEPMEHTOB (Ha https://m.edso00.ru/863e6b72
MIpUMepe aMHJIa3bl WIIA KaTanasbl)»
bu6mmoreka LJOK
7 Y LI 1 26.10
HICBOABL JHIHARL https://m.edso0.ru/863e6870
Bbubnuoreka IJOK
8 H .ATO 1
YICICHHOBLIC KHCIIOTHL https://m.edso0.ru/863e6d5c
9 Hcropus u MeTOBI U3yUEHUS KIETKU. 1 bubmmoreka [JOK
Kierounas teopust https://m.eds00.ru/863e6e88
10 KiieTka kak 1menoctHas »XuBas CUCTEMA 1
CtpoeHne 5yKapuOoTHIECKON KIIETKH.
Jlaboparopnas padora Ne 2 «3y4yenue bubmmorexa LJOK
11 CTPOEHHS KIJIETOK PAaCTEHH, )KUBOTHBIX, 1 0.5 https://m.edso00.ru/863e6ff0

rpuOoB 1 OaKkTepuil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax 1 UX ONMUCAHUE»

https://m.edso00.ru/863e716¢
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bubanoreka [IOK

12 OOMeH Belitects Wik MeTaGomHsM https://m. eds00.ru/863e766¢
bubanoreka LIOK
13 borocutres. Xemocires https://m.edsg)_}).ru/863e7c98
bubmuoreka IJOK
14 HepreTHieciii 00Men https:// m.edS(])_E).ru/863e7aae
JKu3HEeHHBIN UK KIIeTKH. JleJeHre KIeTKY.
5| Catmomsane o srore sowma 05 bGmiorera LOK
KOpEIITKa 1yKa Ha FOTOBHIX https://m.edsoo.ru/863e7dc4
MHKpOITperapaTax
16 BuocunTes 6enka. Peakius MaTpuaHOro bubnuoreka LIOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tpancsiwms — OHOCHHTE3 Oelka ﬁgg;j;(;:e; dzg)(.)rllf/ 86367966
18 Hexknerounsie hOpMBI )KH3HH — BUPYCHI Bubmorexa LIOK
https://m.edso0.ru/863e7540
bub6mmoreka IJOK
19 DopMBI Pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmoreka [IOK
20 Meitos https:// m.edsc])_z).ru/863e7f4a
OO0pa3oBaHue ¥ Pa3BUTHE MTOJOBBIX KJIECTOK.
21 OmnonorBopenue. JlabopaTopHas padora Ne 4 05 bubmoreka [IOK
«M3yveHne CTpOCHH s MOJOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MHKpOIIpEnapaTax»
22 WNunuBuayansHoe pa3BUTHE OPraHI3MOB BH6HIHOTeKa LOK
https://m.edso0.ru/863e8436
23 I'enernka — Hayka 0 HacJIEACTBEHHOCTH U Bubnuoreka IJOK
W3MEHYUBOCTH https://m.edso00.ru/863e86f2
24 3aKOHOMEPHOCTH HACIJIEOBAaHUS IIPU3HAKOB. bubmmorexa LJOK
MoHOruOpUIHOE CKPEIUBAHUE https://m.edso0.ru/863e8878
o5 JurnbpugHoe ckpeuuBanme. 3aKoH bubmmoreka LJOK

HE3aBUCHUMOI'O HACJICAOBAaHUA IPU3HAKOB

https://m.edso00.ru/863e89a4
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CueruieHHOE HACIIeIOBaHUE TIPH3HAKOB.
JlaGoparopnas padora Ne 5 «M3yuyeHue

bubanoreka LIOK

26 (& 1 0.5
PESYIILTATOR MOHOTHOPHIHOTO 1 https://m.edso00.ru/863e8c60
JTUTAOPUTHOTO CKPEIMBAHUS Y TPO30(UITBI
Ha TOTOBBIX MUKpPOIIpErapaTax
97 I'eneruka nona. HacnenoBanue npu3HaKkoB, 1 bubmaunoreka LIOK
CIIETUTEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3menunBocth. Henacnencreennas
M3MEHYHMBOCTh. JlJaGopaTopHas padora Ne 6.
28 Nzydenune MoaupuKaIuOHHOI 1 0.5 Bubmiorexa LIOK
HUEC MOJIU(PU HNOHHOU .
yi A H https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, IOCTPOCHUE BaPHALIMOHHOTO
pslla ¥ BapUallMOHHOM KPUBOD)
HacnencreenHnast U3MEHIMBOCTbD.
29 JlabopaTtopHas padoTta Ne 7. «AHanus 1 05 bubmoreka [IOK
MyTaIuil y 1po30(uIibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHKpOITperapaTax»»
bu6mmoreka IJOK
30 r 1
cHeTHI HeroBera https://m.eds00.ru/863e8d78
PesepBHBIN ypok. O000IICHHE 110 TEME
31 «HacnencTBeHHOCTh M MU3MEHUHBOCTh 1
OpPTaHU3MOB»
bu6mmoreka LJOK
32 C 1
CHCKIILL KAk Hayla H rporece https://m.eds00.ru/863e9214
33 MeTonbl ¥ TOCTIKCHHS CETISKITNHA PACTCHUHN 1 1 bubmoreka [IOK
YKHBOTHEIX https://m.eds00.ru/863e9214
34 BrorexHOIOrMs KaK OTpaciib MPOU3BOACTBA 1 Bubmmorexca LIOK
P P s https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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KAJIEHJAAPHO - TEMATHYECKOE INTAHUPOBAHMUE 11 KJIACC

Ne |Tema ypoka Tun ypoka Buja KOHTPOIsI TpeOoBaHUsI K YPOBHIO Jdomammnee |[laTa
NMOAr0TOBKH 00Y4YaK0IIerocs 3aJjaHue

I'JTIABA 1. Bua (21 yac)

1. |Pa3Butme ono-| BBotHEIH, YPOK /lasamo onpeoeyieHus Kno4esblm NOHSAMUAM. 81
JIOTUX B  JI0Jap-|u3ydeHust u Ha3vieams y9eHBIX W WX BKJIaJ B Pa3BUTHE OMOJIOTHYECKOM
BUHOBCKHI Te- | IepBUYHOTO 3a- HayKH.
pHUoOI. PaboTsI|kpernneHus HOBBIX Oo0vsacuamp poiib OMOJOTUU B (POPMHUPOBAHUU  HAYYHOIO
K.JIunues 3HAHUM. MHPOBO33PCHUS.

2. DBOJIFOLIMOHHAS Vpox usyueHuss H|HUugmsunyancHeie |asams onpeoesieHus KioueblM NOHAMUSIM. 82
Teopust TMePBUIHOTO 33°| o TBETHI yyaIHXCS Dopmynuposamso 3aKOHBI «YTIpaXHECHHS U HEYIpaKHEHUE
K.b.Jlamapka. KpeIJIeHUs HOBBIX opraHoB» M «HacnemoBanus  OIarompHATHBIX TPHU3HAKOBY.

3HaHui. CeMuHap. O0vacHamMb €INHCTBO KUBOU U HEKUBOU TPUPOIBI.

3. |[Ipemmoceuikm Vpox wusyueHus W|HUugmBunyaneHeie |/lasamb onpedenenusn Kniouesblm ROHAMUAM. 83
Pa3BHTHS  TEOPHH|TICPBUIHOTO 33°| o TRETHI yUAIHIXCS Ha3zvieamo €CTeCTBEHHOHAYIHBIC u COITMAJIBHO-
Y./lapBuHa. KpeTUICHUS HOBBIX SKOHOMHUYECKHE  TPEANOCHUIKA  BO3HHKHOBECHHS  YUCHHS

3Haunni. CemMuHap. Y.JlapBuHa.
O0vacnams pojib OHOJOTHMH B (POPMHPOBAHUM  HAYYHOIO
MHUPOBO33PEHUS.
Haxooums vHOOPMALMIO B Pa3IMYHBIX HCTOYHHKAX.

4. | DBOJIIOIMOHHAS Vpox usydeHus H|HUugmsuayaneHeie |[[lasamb onpedenenusn Kniouesblm NOHAMUAM. 84
Teopus MIEPBUYHOTO 38°| G TBETHI yUAIMXCS Ha3zvigame ocHoBHBIC mONOXeHUS YyueHus Y.JlapBuHa o
Y./lapBuna. KpeTUIeHUS HOBBIX €CTECTBEHHOM OTOOpE.

3Haaui. CeMuHap. Xapaxkmepu3zoeams CYNIHOCTb JICHCTBUS HMCKYCCTBEHHOTO
otOopa.
Cpasénueamb WCKYCCTBCHHBIM M E€CTECTBEHHBIH OTOOp U
denamb 6b1600 Ha OCHOBe cpasHeHusna. O0vACHAmMbL BKIAJ
ABOJIIOIIMOHHON Teopuu B (OPMHPOBAHUE COBPEMEHHOM ecTe-
CTBEHHOHAYYHOI KapTUHBI MHpA.

5. |Bum: kpurepun u|KomOunupoBaHHbl |JlagopaTtopnas  |/asams onpedenenusn Kiuioueeolm nOHAMUAM. 85
CTPYKTYpa. YPOK. padoTa No4|Xapaxmepusosams xpurepun Bua.

o Geit Oobocnosvieamb HEOOXOIUMOCTh  OMPENCICHUS BUIA  TIO
CIHHCAHNC OCOOCH &\ p o kyTTHOCTH KPHTEPHEB.
Bula MO MOD-|Cocmaensams XapakTEPHCTUKY BHIOB C HCIOJb30BaHUEM
(donoruueckomy OCHOBHBIX KpUTEPHUEB.
KPUTEPHUIO»

6. [Momymsus kak| KomMOMHUpOBaHHBIH  [CamocrogrensHas |asamb onpedenenus Kuroueevim HOHAMUAM.

CTPYKTypHas YPOK. pabota Xapakmepuzosambw: 86
eIMHUIIa BUa MOMYJISIIAI0  KaK CTPYKTYPHYIO €IMHUITY BUJIA.
Haxooums wHbOpMAIMIO O TOMNYJISAIHUHA B  Pa3IdYHBIX

HCTOYHHUKAX U KPUTHYCCKHU €C OICHHUBATD.




7. [Momysust kak [KoMOMHMpOBaHHBIN  |CamocrostensHas |aseams onpedenenus Kioueebim NOHAMUAM. 87

CJIMHULIA YPOK. paboTa Xapaxkmepuszoseamo:

SBOJTIOITH MONYJIAIUI0 KaK COUHUILY dBOJIOIHH.
Haxooump wundpopManyioo O TMNONYISLIUM B  Pa3IdUYHBIX
HCTOYHUKAX U KPUTUUCCKH €€ OLICHUBATD.

8. dakTopeI KomOunuposanueiii  |JlaboparopHas /lasamv onpedenenusn Knoueebim HOHAMUAM. 88
ABOJIIOIUH YPOK. padora Ha3zvieamv GaxTopbl SBOIIIOINH.

«BbIsBIIEHHE Xapaxkmepuzoseamsb $HaKTOPHI SBOJIOIUH.
3MEHYMBOCTH O0vscHAmMb NPUYUHDL M3MEeHs1eMOCTH BHIOB.

. Buviasname n3MeHIUBOCTH y 0CO0€H 0THOTO BUJA.
y oco0eit omgHOTrO
BHJIa»

9. |EcrecTtBeHHbI KomOunnpoBaHHBIH /lasamp onpedenenusn Knoueebim HOHAMUAM. 89

oTOOp - TJIaBHas|ypOK. CamocTosTensuag |{1a3bi6amos IpunuHy OOPHOBI 32 CYIECTBOBAHKE.
JBHKYITAS cuna paGoTa Xapaxmepusoeamb:v
SBOJIIOLIUHU ® EeCTECTBCHHBII OTOOp Kak pe3ylbTaT OOphOBI 3a Cyle-
CTBOBAHHE;
e (opMEI ecTECTBEHHOIO OTOOPA.
Cpasnueéamp NEWCTBUE NBWXXYIIETO U CTAaOMIHM3UPYIOIIETO
0T00pA U dentamb 6b1600bl HA OCHOGE CPAGHECHIUA.

10. |Amarrramun op-|KomOunauposanueiii  |JlabopaTophas /lasamo onpeoeyieHus KoueblM NOHAMUSIM. 810

TaHU3MOB K YC-|YpOK padora Xapakmepuzosambw:
JIOBHUSAM OOUTaHUS «BroisBnenue e [IpucnocoOieHHOCTh KaK 3aKOHOMEPHBIN
KaK pe3yabTaT TIPHCTIOCOGTCHHMIA pe3yIbTaT SBOJIIOINH,
JEeHCTBUS y  OpraHH3MOB K e BHBI a/IaNTAIUN. _
€CTECTBEHHOTO OobvsacHamep B3aMMOCBSI3M OPraHW3MOB W OKpY)KaloIIei
ot6opa cpene OoOUTaHUS CPEIIBL:
® MCXaHHM3M BO3HHUKHOBCHHS IIPUCIIOCOOICHUIT;
OTHOCHTENLHBIM  XapaKTep MPUCIOCOOIEHUH.
Boiagnamo MIPUCIIOCOOICHHOCT, ~ OPraHU3MOB K cpene
oOuTaHMUs.
Onpeoenamo OTHOCHTCIILHBIN XapakTep  MOPHUCIOCo0-
JICHHOCTH.

11. |Muxkpospomonus. |KomOunupoBaHHBIH  |CamocrostenbHas |lasamb onpedenenus Kiouesbim ROHAMUAM. 811

MHuoroo6pasue YPOK pa6oTa Xapakmepuzosambw:

OpraHu3MOB  Kak o (Croco0Obl BUI00Opa30BaHHS;

pe3yIbTar e [lyru BumooOpa3oBaHus

SBOJIFOIHT Onpedensamp NPUHIUIBI KIaCCH(MUKALIMK, CHCTEMATHKY.

12. |HampaBnenus /lasamwb onpedenenus Kiroueevim NOHAMUAM. 812
SBOJIIOIUH. KoMOMHUPOBaHHBIH  |CavocTosiTensras | /IP#600UmMb  npumepbl NPOLBETAIONINX, BBHIMHPAIOLIMX HIIA
CoxpaHeHHe YPOK. HCUYE3HYBIINX BUJIOB PACTCHUN U KUBOTHBIX.

MHOT000pasus pabora Tect Xapaxkmepuszoeamo:
BUIOB. ® [IPUYMHBI IPOLBCTAHUS UIIU BBIMUPAHUS BUJOB,;

® YCIOBHS COXpaHEHHUS BHJIOB.
Ananusuposamv u oyeHusamsv TIOCICACTBUS JCSITCIBHOCTH
YEJI0OBEKA B OKPYXKAIOIIEH Cpee.

Ilpozno3uposeams pe3ynbTaThl N3MEHEHUN B Ouocdepe B CBA3HU




C U3MEHEHUEM OMOopa3HOOOpa3HsL.

13. |/oka3aremscTBa /lasamb onpeodenenus KinoueeblM HOHAMUAM. 813
MAaKpPO3BOJIIOIUN Xapakmepuzosambw:

OPraHHYECKOTO ®  YUMOoa02UsL U MOJEKYIAPHAS OUONO2U,
MHpa ® cpasnHumenbHas MOpPhoIocusL,

®  NANeOHMOI02USL, IMOPUOLOLU,

e bHuoceoepadusi.

14. |Pa3Butune npen-| Ypok H3y4eHMS U /lasamv onpedenenusn Knoueebim HOHAMUAM. 814
CTaBJICHUI O|ImepBUYHOTO 38-| Pl BuTyatbHble Onucvieamv u aHaIU3UpPOBamv B3TISABI  yUYCHBIX HA
IIPOUCXOKIACHUN KpCIUICHUS HOBBIX IPOUCXOKACHHUC )KU3HU.

’KU3HU Ha 3emMJie. |3HaHuid. .HCKU;I/HI. OTBETBI yqallnXCs Xapaxmepusoeamb POJb OJBKCICPHUMCHTA B pPa3pCIICHUU
HAy4YHBIX TPOTUBOPEUHIA.

15. |CoBpemeHHBIE Vpox cucreMard- | Uugusunyansusie |/lasams onpedenenus Kiroueeblm ROHAMUAM. 815
MPEACTABICHUS  O|3auuu i 0000- | yrperhI yUaIXCs Haxooumvs u cucmemamusupoéamsp WHHOPMAIUIO IO
BO3HUKHOBCHUHN INEHUA 3HAHUM. Hp06neMe MIPOUCXOKJACHUS )KNU3HHU.

JKU3HU. CemuHap. Ananuzuposeamv u ouenueéamsv padbotel C.Muinepa u A.U.
OmnapuHa Mo pa3penieHUuI0 npoOJIEMBl IPOUCXOKIACHUS JKHU3HU
Ha 3emuie.
Oo0vscuamp: BKIIAJ SBONIOIHOHHOW TEOpUU B (hOPMHUPOBaAHHUE
COBPEMEHHOM €CTeCTBEHHO-HAYIHOW KapTHHBI MUpA.

16. |PasButhe xm3HU |YPOK cucTeMaT-| UupuBuayansHeie |/lasams onpedenenusn Knoueevlm nOHAMUAM. 816

Ha 3eMire. 3a1u Hu 0600- OTBETHI YUAIIUXCS Buvisagnamp 4yepThl OHOJIOTHYECKOTO IIporpecca M perpecca B
HICHUA 3HAHUU. JKHBOM MPHUPOJIC HA MPOTSHKEHUH SBOJIIOLIH.
Cemunap. Yemanasenueams e3aumocesnzb 3aKOHOMEPHOCTEH Pa3BUTHSA
OpPraHMYecKOro0 MHpa Ha 3emMjieé ¢ TCOJOTHYCCKUMH |
KIIMMaTHYEeCKUMH (haKTOPaAMH.

17. |I'umorte3nr npo-{Ypok m3ydeHus H|CamocrosrenpHas |Jasamb onpedenenus Koueevim ROHAMUAM. 817
HUCXOXKICHUS IIEPBUYHOTO 33~ | haGoTa Haszvieamp 1no10KeHNS TUIIOTE3 IIPOMCXOIKICHUS YSIOBEKa.
YyeJIoBeKa. KpEIICHHS HOBOTO Xapakmepu3zoeamsp pa3BUTHE B3TISAI0B YUYCHBIX Ha IPOOIEMY

Marepuaia. aHTPOIIOreHE3A.
Haxooumb u cucmemamuszuposame  ungopmayuro
U3 pa3HbIX MCTOYHUKOB 10 1poOjeMe IIPOUCXOKICHUS
YyeloBeKa.
Ananuzupoeamvs u oueHueéamsv CTCICHb HAYYHOCTH U
JIOCTOBEPHOCTH THIIOTE3 IIPOUCXOXKACHHMS YCIOBEKa.

18. |llomoxxenue ye-| Ypok cucreMatd- |Unmusuayansueie |/lasams onpedenenusn Kuioueeblm nOHAMUAM. 818,
JoBeKa B CHC-|3alMM M 0000- |orpery yuamuxcs |Hassieams Mecto denoBeKa B CHCTEME JKMBOTHOTO MHPA. [BOIPOCHI
TeME  JKUBOTHOT'O| IICHHA SHAHWH. Obocnosbléams TNPUHAIJIEKHOCTh YENOBEKAa K JKUBOTHOMY|CEMHHApa,
MHpa. CemuHap. o MH/I.

MUpPY, HUCHOJb3yd JaHHbIE CpPAaBHUTEJIbHOW  aHATOMMHH, -

SMOPHOJIOTUHU U IPYTUX HAYK.




19. |OBosrorus ye-| Ypok vsydenus | Uuausunyansusie |Hazvieamo: 819,
JIOBEKa. HOBOT'O MaTe-| grpery yyamuxes | CTAMH IBOTIONMH YEI0BEKa; 5 BOINPOCHI
puana. Cemunap. MPSACTABUTEIICH  KaXKJOM DBOJIIOIMOHHON CTaHU. ceMHMHapa,
Xapakmepuzosambw: UHU-
OcobeHHOCTH MpeACTABUTEIICH KaXKJI0W cTaauy SBOJOIUY |BHAYATbH
YyeJloBeKa C OMOJIOTHYECKUX U COLMAIBLHBIX MO3UIIUH; bI€
poJib OMOJIOTHYECKUX U COIMalbHBIX (hakTopoB|3aAaHUH.
AHTPOINOTCHE3a B JJIMTCIHHOM ABOJIIOIUH JTIOACH.
20. |YenoBeueckue Ypok H3YYCHUS /lasamo onpeoeneHus Kioueeblm NOHAMUAM. 820,
Ppachl. HOBOTI'O mare- I/IHI[I/IBI/II[yaJII)HI)IC Ha3zvieamo u pazauuame nmoaroToB
pHajia. CCMI/IHap. OTBETHI YHAIINXCS YCIIOBCUCCKUC PACHI. HTBCH K
Obvacrame MEXaHU3MEl (POPMHPOBaHUS pacoBpix|321€TY-
IIPU3HAKOB.
/lokazvieamu Ha OCHOBE Hay4dHEIX (PAKTOB  HECOCTOS-
TEJTBHOCTh pacu3Ma U COIMaNI-TapBUHU3MA.
3auer Nel|Ypok koHTposis W |TecroBasi KOHTpPOJIbHAsE padoTa U3 3aJaHMK PA3HOI0 BH/IA, COOTBETCTBYIOIIUX TPEOOBAHM-
«OcHOBHBIE OIICHKH 3HAHWM. sIM K YPOBHIO MIOATOTOBKH 00y4aroOuIUXCs.
3aKOHOMEPHOCTHU e 3agaHug cO CBOOOIHEIMH KPATKUMH U pa3BEPHYTHIMUA OTBETAMU.
21. |»BONIOIIMIY. e 3ajaHusa Ha COOTBETCTBUE.
e 3ajaHKs HAa HAXO0XJCHME OIIMOOK B MIPUBEICHHOM TEKCTE.
e 3ajgaHus: 3aKOHUYUTH (JIOTIOTHUTH) TIPEUI0KCHHE.
e 3agaHus C UCIOJIb30BAaHUEM PHCYHKOB, TaOJIHII.
I'JTABA 2. Okocucrema (13 yacon)
22. |Opraamsm u|Ypox wu3ydeHHs: H|CamocrosTenbHas |laeamb onpedenenus Kiroueevim NOHAMUAM. 821
cpena. DKOJIO- | TIEPBUYHOTO 32" | pagoTa Hazvieamo:
THYCCKUE (hak-|KpeIUICHHS HOBBIX ® 33/1a4M DKOJIOTHH;
TOPBI. 3HAHUM. ® OKOJIOTHYECKHUE (haKTOPBI.
ObocHoebléamp DPOIIb SKOJOTHM B PEIICHUU INPAKTUUYCCKUX
3a7ad4.
Oo0vscHamb B3aMMOCBSI3b OPraHU3MOB U OKPYIKAOIICH CPEIbl:
OMOJIOTHYECKOEC JICWCTBHE DKOJOTHYECKUX (akTopoB Ha
OPraHU3MBbI.
Bblsagnams  3aKOHOMEPHOCTH  BIIMSIHUS ~ (DaKTOpPOB  Ha
OPraHU3MBbI.
*IIpocno3upoeams  PE3ylbTaTbl  HM3MEHCHUS  JCHCTBUS
(hakTopoB.
23. |AOuoruueckue KOM6I/IHI/IpOBaHHLII71 Camocrostennuag |[asamb onpe()eﬂenu;l KI04e6bIM NOHAMUAM. 822
(bakTOpBEl  CpEHBI. YPOK. paGoTa Hazvieamsp ocHOBHBIC a0MOTHYECKUE (DAKTOPHI.
[Ipucnocobmenus Ta6 Onucvléamp TPUCIIOCOOIICHUSI OPraHU3MOB K OINPEICICHHOMY
OpraHu3MOB K abiuia KOMILJIEKCY aOMOTHYECKUX (PaKTOPOB.
JICNUCTBHIO Buiasname:
SKOJIOTHYECKUX ® JICMCTBHE MECTHBIX aOMOTHYCCKHX (DAKTOPOB Ha KH-
¢dakTopoB BBIC OPraHU3MEI,

® VYV ouyeHueamsp IIPAKTHYCCKOC 3HAUYCHHMC OI'paHHYH-




Baromiero (akropa.
O0vscHamb B3aMMOCBS3b OPraHU3MOB U OKPYXKAIOIIEH CPEIbl:

3aKOHOMEPHOCTH JCHCTBHUS aOHMOTHYECKUX (aKTOpOB Ha
OpraHU3MBbI.

24. |bmoTtmueckue KomOunupoBanusiii  |Camocrosrensuas |asamb onpedenenusn Kiouesvim HOHAMUAM. 823
dDaRTODBI CPEIBL | YPOK. pa60Ta Ha3zvieame Buab B3aMMOOTHOIICHUN MEXK Ty OpraHN3MaMH.
B3aMMOOTHOIICHHA Ta6muma Xapaxkmepu3zoeams OCHOBHBIC THIBl B3aMMOOTHOIICHUHN
NOomyIrsi ~ pasHbIX OPraHu3MOB.

BHJIOB B 3KOCHCTEME O0vacHamb MCEXaHU3M BIHMSHHUSA B3aUMOOTHOIICHHN MEKIY
oprasu3zMaMu Ha hopMupoBaHue OMOJIOTMYECKOT0
pa3Ho0o0pa3us ¥ PaBHOBECHS B DKOCHCTEMAX.

25. |CrpykTypa 9ko- | KomOuHupoBanablii  |CamocrosTensuas |[lasamb onpedenenusn Kiouesvim HOHAMUAM. 824
CHCTEM. YPOK. paGota Onucwvieams CTPYKTypY SKOCHCTEMBI. 3 3

Ta6mmma Has3zvieamp KOMIIOHEHTEI IPOCTPAHCTBEHHOM U DKOJIOTUYECKOM
CTPYKTYPBI SKOCHCTEMEI.
Xapaxkmepu3zoeams  KOMIIOHEHTHI TPOCTPAHCTBEHHOH U
YKOJOTHYECKON CTPYKTYPHI SKOCHCTEMBI.

26. |[ImmeBsie  cBs3m.| KomMOMHMpOBAaHHBIM /lasamp onpedenenusn Knoueebim HOHAMUAM. 825
KpyrosopoTt YPOK. IpakTH4eckas Ilpugooums  npumepsvt  OPraHW3MOB,  IPEJCTABISIONINX
BEIIECTB u padora Tpo(hu4ecKrue ypoBHHU.

SHEPTUM B KO- «COCTaRIeHHE Xapaxmepuzoeamo.

CHCTEMAX. CXEM TIepeian e TPO(DUYECKYIO CTPYKTYPY OMOILIEHO03a;

BEIECTB M ® pPOJIb OpraHu3MoB (IIPOAYIIEHTOB, KOHCYMEHTOB, PEAY-

sHeprum (Lemnei LIEHTOB) B MIOTOKE BEILECTB U SHEPTHU;

THTAHUS ). ® COJIHCUHBIN CBET KaK YHEPTETHUYCCKHM pecypc. 5
Cocmagnams cxembl TICPEIAUr BEIISCTBA M SHEPruu (memnei
MUTAHMS).
Hcnonvzosamo mpaBuiio 10% nmns pacdyera moTpeOHOCTH
OpraHu3Ma B BEIIECTBE.

27. |YcroiuuBocTh u|KomOunupoBanusiii  |Camocrosrtensuas |asamob onpeoeneHus Kioueeblm NOHAMUAM. 826
JIWHAMHKa 3KOCH-|YpOK. paGota Oovacuame: 5
CTEM. ® IIPUYHHY YCTOMUHUBOCTH IKOCHCTEM;

e [IPUYHUHBI CMEHBI DKOCHUCTEM;

® HEOOXOAMMOCTh COXPaHCHUS MHOTOOOpPa3Hs BUIOB.
Onucwieams TaNbl CMEHBI SKOCUCTEM.
Buviaenames w3MeHeHHA B DKOCHCTEMAX.
Pewame npocreiinme SK0JOrHUecKre 3aJaun.

28. |Bnusanue yeno- | KomOunupoBanuelii  |Camocrostensuas |asams onpeoeyieHus KioueeblM HOHAMUAM. 827
BeKa Ha DKOCH-|YpOK. paGota Ilpusooumsv npumepsvl SKOIOTHUSCKUX HAPYIIICHHM.

CTCMBI. Hazvieamo:

e CcrnocoObl ONTUMAITBHOM SKCILTyaTaliuu arponucHO30B;

e CcrocoObl COXpaHCHUA CCTCCTBCHHBIX DKOCUCTEM.
Xapaxmepwoeamb BJIMAHUEC YCJIIOBEKA HA OKOCUCTCMEI.
Cpaenueamb OKOCUCTEMBI M arpO3KOCHCTCMBI CBOCH Me-
CTHOCTH U Oelamb 6bl800bL HA OCHOBE UX CpaeHenuA.




'[Ipozno3upoeams pe3yiabTaThl JKOJOTHUCCKUX HAPYIICHUN

10 3a/IaHHBIM NIapaMETPaAM.

29. |buocdepa KomOunupoBansablii  |Camocrostensuas |asamo onpeoeneHus Kiaoueeblm NOHAMUAM. 828
riaobanpHas YPOK. pa6oTa Haszvieamo: 5
JKOCHUCTEMA. ® CTPYKTYpPHBIE KOMIIOHEHTBI M CBOMCTBA OHMOC(heEpHI;
e rpaHuIbl Onochepsl U (HaKTOPhI, KX 00YCIaBINBAIOLIUE.
Xapaxkmepuzoeamup:
® KMBOE BEIIECTBO, OMOKOCHOE M KOCHOE BEILECTBO OMO-
chepsr;
e pacrpeseneHrne OMoMacchl Ha 3MHOM Iape.
30. |3akoHOMEpHOCTH KomOunupoBanablii  |Camocrostensuas |[flasamo onpeoeieHus Kioueeblm NOHAMUAM. 829
CYILLECTBOBAHUS YPOK. pa6oTa Onucvieams: TBopueckoe
e bHOXMMHUUYECKHE IIUKJIIEI BOJEI, YIIIEPOIa; 3ayiaHue
ouocheprt e IIPOSBIICHUE (PU3MKO-XUMHYECKOTO BO3/ICHCTBYSA | cOCTABHTE
OpPraHM3MOB Ha Cpeny. cxemy
Xapaxkmepuzoeamup: KPYrOBOPOT
e CVYIIHOCTh M 3HAUCHHE KPYrOBOPOTAa BEIIECTB MU IIPe-|a a30Ta ™
BpalICHUs DHECPTHUH, q)oc(l)opa_
® pOJIb JKUBBIX OPraHM3MOB B JKM3HH IIUIaHETHI U
o0ecreYeHNH YCTOMYMBOCTH OHOC(hEpDI.
*IIpoeno3uposamsp MOCJIEACTBUS ISl HAllEH IIJIAHETHI
HApYIIEHUsI KPYrOBOPOTA BEIIECTB.
31. |buocdepa u|KomOuuupoBanueiii  |Camocrogrenbuas |IIpueooums npumepbt npsMOro M KOCBEHHOro Bo3zjekcTus| 830
yeJIoBEK. YPOK. paGota YyeJIoOBEKa Ha JKMBYIO IPUPOLIY. BOITPOCHI
Haxooumb u cucmemamuszuposamoe  ungopmayuro CEMHUHApa,
0 NOCIIEACTBUAX JIESATENBbHOCTH JIIo/ieil Ha OMochepy B LEIOM. |pHu-
Ananuzuposams u ouenusams MOCJIE/CTBUS [PAMOTO U|ByryabH
KOCBEHHOI'O BO3JICHCTBUS  YEJOBEKA HAa  IPHUPOLY,|gie
CcOOCTBEHHOMU JICATEIILHOCTH B OKPYXKAIOWIEH  CPelle. [3aanus.
IlIpeonazame nymu npeoooieHus 9KOJIOTHYECKOTO
KpH3HCa.
32. |Tno6aibHble KommnekcHoe WnauBuayansHele | Xapakmepu3oeams TPUYMHBL U TOCIEICTBHA COBPEMEHHBIX 831
AHTPOTIOreHHbIE npuMeHenre 3YH. OTBETEI r7100aabHBIX DKOJOTHYECKUX MPOOIEM.
CeMunap. Haxooumpv u cucmemamusupoeamsv unpopmayuro B
MSMCHCHHA B pa3aUYHBIX HMCTOYHHUKAX O TIJ00AJIbHBIX OKOJIOTHYECKUX
buocdepe npoOseMax U MyTAX UX PEIICHUSI.

Ananusupoeamv u ouenHusams TIOOATBHBIE DKOJIOTHUYECKUE
pOOJIEMBI M ITYTH UX PEIICHUS.

ObocHosvleamob Heobxo0umocms pa3pabOTKA TPUHIIUIIOB
paIrMoHANIBHOTO TMPUPOIOTIONb30Banus. “Ipednazams  TyTH
pEIIEHUs] PErHOHANBHBIX W TJI00aTbHBIX IKOJIOTHYECKHUX
npoOjieM Ha OCHOBE HWHTErpallid HayK: (H3UKH, XHMHH,
MaTEeMaTHKH, KHOSPHETHKH.




33.

[Tyt peLIeHus
9KOJIOTMUECKUX
pooeM

KowmiiekcHoe
npumeHenne 3YH.
CeMunap.

NupuBunyanbHbie
OTBETHI

Xapakmepu3zoeamp TPUYMHBI U TIOCICACTBUS COBPEMEHHBIX
IJ100aIbHBIX AKOJIOTHYECKHUX ITPOOIIEM.

Haxooumps u cucmemamu3upoeams ungopmayuio B
pPa3IMYHBIX HCTOYHHUKAX O TIJ00aIBHBIX 3KOJIOTHYECKUX
po0JIeMax U MyTSAX UX PEIICHUS.

Ananuzuposamv u ouenusams riI00aTbHBIC SKOJOTHUCCKHE
IPOOJIEMBI M IIyTU UX PEIICHUS.

Obocnosvieamsp Heobxo0umocms pa3pabOTKU MNPHUHIIAIIOB
paIMoOHAIBHOTO IMPUPOAONIONIb30Banus. ~MIpeorazambv  1yTH
pEIIIEHMs] PETrHOHAIBHBIX M II00aJbHBIX 9KOJIOTHYECKUX
mpo0JIeM Ha OCHOBE HHTETpalMd HayK: (PU3UKH, XHUMUH,
MaTeMaTHUKH, KHOEPHETUKH.

8§32
IpakTiny
eckast
pabora

34.

3auer No2

YpoK  KOHTpOJIA
OIICHKU 3HAHUM.

n

TecToBasi KOHTPOJIbHAsI padoTa U3 3aJaHUil Pa3HOr0 BH/Ia, COOTBETCTBYIOIIMX TPeOOBAHU -
sIM K YPOBHIO MOJATOTOBKH 00yYaKOIIMXCH.

e 3amaHus CO CBOOOHBIMHU KPATKUMH U Pa3BEPHYTHIMU OTBETAMHU.
3aganus Ha COOTBETCTBUE.
3agaHus Ha HaXOXKJICHUE OIMMOOK B IMMPUBEACHHOM TEKCTE.
3agaHus: 3aKOHYUTH (JOTIOJIHUTH ) TIPEIIOKEHHUE.
3agaHus ¢ NCIOJIh30BAaHUEM PUCYHKOB, TAOJIHIIL.




Y4yeOHO-MeTOAUYECKas] JINTepaTypa.

1. Buonorus. O6mas 6uonorus. basoerit ypoBens.10 kmacc. Apt. B.M. CuBornazos, 1.b.
Aradonosa, E.T. 3axapoa M.: lpoda, 2020 r.

2. buonorus: CripaBouHuK mikosbHUKA 1 cTyneHTa/[lox pen. 3.bpema u U.Meiinke; [1ep. ¢
HeM. — 3-e u3l., crepeoturt. — M.: [Ipoda, 2003, c¢.243-244.

3. Bbonrosa MN.B. CoopHuk 3ama4 mo oOmeil OMOIOTHN C PEMICHUSAMH JUTSI TOCTYMAIOMINX B
BY3bL. - M: OO «OHUKC 21 Bek», «Mup u obpazoBanue», 2006. — 134c.

4. bopsosa 3B, Jlaraee AM. [lunaktuueckue Marepuaibl Mo Ouosioruu: MeToanueckoe
mocobue. (6-11 xi1) - M: TL «Cdepar, 2005. — 126¢.

5. Eroposa T.A., Kinynosa C.M. OcHoBbl Ouotexnonoruu. — M.: UL «Akanemus», 2004. —
122c.

6. Jlepuep I'.'. O6mas 6uonorus (10-11 kmaccer): [Togroroska xk EI'D. KonrponbsHbie U
camocTtosTenbHble padoTel/ I.U.Jlepuep. — M.: Dxemo, 2007. — 240c.

7. Mapkuna B.B. O6mas Ouonorus: yueonoe nocodue/ B.B.mapkuna, T.}O. Tarapenxo-
Kosmuna, T.I1. Tlopagosckas. — M.: Ipoda, 2008. — 135¢.

8. Hewaea TI'.A., ®emopoc E.M. DOxomorms B skcmepumentax: 10 — 11 xmaccsr:
MeTtoaudeckoe nocooue. — M.: Benrana-I"pad, 2006. — 254c¢.

9. Hogoxenos I0.M. ®unernyeckas 3Bosronus yenoeka.— Exkarepunoypr, 2005. — 112¢

10. ®pocun B.H., Cuornazor B.M. ['oToBuMCS K €IMHOMY TOCYJapCTBEHHOMY 3K3aMEHY:
O6mras ouoJorusl. - M.: Hpoda, 2004. - 216c¢;
®enopoc E.W., HeuaeBa ['.A. Dkomnorus B sKCIiepuMeHTax: yue0.1mocodue s yaanuxcst
10 — 11 k. obmeoOpa3zoBar. yupexacauii. — M.:Berrana-I'pad, 2005. — 155¢.

11. Dxonorus: Cucrema 3ajaHu 17151 KOHTPOJIS 0053aTeIbHOIO YPOBHS MOATOTOBKH
BBIITYCKHUKOB cpenHeid mkoisl/ ABT. B.H. Ky3nenos. - M.: Benral pad
HUHTEPHET-PECYPCBI
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITog6opka HHTEpHET-MaTEPHAIOB
JUIS y4uTeNned GMOJIOTUM TIO Pa3HbIM OMOJOTHYECKUM TUCHUTLIMHAM.
http://charles-darvin.narod.ru/ DnextpoHnsie Bepcun npousseaenuii U. lapsuna.
http://www.l-micro.ru/index.php?kabinet=3. Mudopmariust 0 mkoJIsHOM 000PYI0BaHUH.
http://www.minobraz.ru Caiit MunucrepcrBa o01ero u mpoheccuoHaIbLHOIO
obpazoBanusi CBEpAIOBCKOM 001aCTH.
http://edu.tomsk..ru Caiir TOIIKPO

MeTtoauyeckue mocoousi A5l yYUTEs:

1) Kozmosa T.A. OGias 6uonorus. ba3oseiii ypoBenb. 10-11 kimaccel: MeTo, mocobue K
yuebnuky B.W. CuBornazona, U.b. Aradonosoii, E.T. 3axapoBoil «O6mas 6uosnorus. bazosslit
ypoBeHb». - M.: [Ipoda, 2006. - 140 c;

2) IIporpammMbl a5t 0011€00pa30BaTeNIbHBIX yUpexacHuid. [IpupogoBeneHue. 5 Kiacc.
buomorus. 6-11 kmaccer. - M.: IIpoda, 2005. -138 c;

3) CoopHHK HOPMATUBHBIX J0KyMeHTOB. buonorust / Coct. 3.J1. Iuenpos, A. I'., Apkaabes.
- M.: lpoda, 2006;

JAOMOJIHUTEIbHAS JIUTEepaTypa IJIsl yYuTes:

1) baryes A.C., I'ymenkoBa M.A., Enenesckuii A.I'. Buosorus. BonbIioii cripaBoYHHK

JUTSI IIIKOJIbBHUKOB M TIOCTYMAIOMIUX B BY3bI. - M.: [Ipoda, 2004;

2) boarosa 1.B. Coopuuk 3ama4 nmo OOmmeil GHOJOTUHU s TIOCTYIAKONIMX B BY3bl. - M.:
«Onukc 21 Bex» «Mup u o6pazoBanue», 2005;

3)Kozmosa T.A., Kyumenko B.C. Buonorus B Tabammax 6-11 kmaccel. CrpaBo4HOE
nocobue. - M.: [Ipoda, 2002;

4) I[MumenoB A.B., IlumenoBa W.H. buomorus. Jumaktuueckue maTepuaibl K pasaenay
«O6mas ouonorus». - M.: «M3garensctBo HI] DHACy, 2004;

5) Pe6pona JI.B., [Ipoxoposa E.B. AktuBHBIE (hOPMBI i METOBI O0yUCHHUS OMOJIOTHH. - M.:
IIpocBemenue, 1997;

6) ®pocun B. H., Cusormnaszos B. 1. T'oToBuMcS K €MHOMY TOCYAapCTBEHHOMY DK3aMEHY.
O6mas 6uomnorus. - M.: JIpoda, 2004. - 216¢;
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