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IHHOACHUTEJIBHAS 3AIIMCKA

IIpu pa3paboTke mporpamMMbl 110 OHOJOIMHM TEOPETUUECKYIO OCHOBY [UIS ONpPENCNICHHs MOIXOAOB K
(OpMHUPOBaHUIO CONEPXKAHUS yueOHOro mpeamera «bHONOTHsS» COCTaBMIIM: KOHLENTYaJIbHBIE IOJIOKCHMS
OI'OC COO o B3anM000yCIOBICHHOCTH LENEH, CoepKaHus, pe3yIbTaTOB 00y4YeHUs U TPeOOBaHHIA K YPOBHIO
MOJTOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIMX IEsIX U MPUHLMIAX, XapaKTepU3YIOUIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpelnHero oOmero oobpasoBanus B Poccuiickoit @enepanuu, a Taxke IMOJIOKEHHUS O
cneunduke Owojoruy, €€ 3HAYCHWH B IIO3HAHWM >KUBOW MPHUPOABI M OOECIEYEHHWH CYIIECTBOBAHHS
YyenoBedeckoro oduiectra. CorimacHO Ha3BaHHBIM TOJIOKEHHSIM, OMPEAEIICHbI OCHOBHBIE ()YHKIIMHU MPOTPaMMBI
1o OMOJIOTHY | €€ CTPYKTYDA.

[Iporpamma mo Guosorum Haét npeacTaBiIeHUE O LUENsIX, 00 00wIei cTparerny 00y4eHusl, BOCIIUTAHUS U
pa3BuTHs OOyd4aromuxcsi cpeacTBamu ydyeOHoro mnpeamera «buomorus», ompenenser o6s3aTensHOE
MpeIMETHOE CoJepKaHue, €ro CTPYKTYpy, pachpelelieHHe IO pasfeiiaM H TeMaM, PEKOMEHIYEeMYIO
MOCJIEIOBAaTENIFHOCTh M3YYEHHUS! y4eOHOrOo MaTepHaja ¢ Y4ETOM MEXIIPEIMETHBIX M BHYTPHIPEIMETHBIX
CBSI3€i, JIOTHKK 00pa30BaTeIbHOTO MPOLIECCa, BO3PACTHBIX 0COOEHHOCTEH 00Y4atOLIHXCsl.

B mporpamMMe mo OHONOTMH TakXKe YUYUTHIBAIOTCS TPEOOBaHMS K TUIAHUPYEMBIM JIMUYHOCTHBIM,
METaNpeaIMETHBIM W TIPEIMETHBIM pe3yjbTaTaM OOydeHHUs B (OPMHUPOBAHHM OCHOBHBIX BHJOB Y4eOHO-
MMO3HABATCILHOM  JCSATEIBHOCTH/YYCOHBIX  JEGHCTBHE  OOydYalomuXcs IO  OCBOCHHUIO  COACPIKAHUS
OHMOJIOTHYECKOT0 00pa30BaHUsI.

B nporpamme no 6uosnoruu (10—11 kmaccel, 6a30BbIi ypOBEHB) peaIM30BaH MPUHIIUI IPEEMCTBEHHOCTH
B HM3Y4YeHUM OWOJOTHH, Onarojaps 4eMy B HEH MPOCMAaTpHUBAETCsl HANPaBICHHOCTh HA Pa3BUTHE 3HAHUH,
CBA3aHHBIX C q)OpMI/IpOBaHI/ICM €CTCCTBECHHO-HAYYHOI'O MHUPOBO33PCHUA, HCHHOCTHBIX OpI/ICHTaHI/Iﬁ JIMYHOCTH,
9KOJIOTHUECKOTO MBIIUICHHS, MPEICTaBICHUN O 370pOBOM o00Opa3e >KM3HM W OEpeKHbIM OTHOIIEHHEM K
OKpy>Karotiel mpupoaHoii cpene. [loaromy Hapsiny ¢ n3ydeHnem o0IeOnoIOTHIeCKIX TEOPHil, a TAK)Ke 3HAHUN
O CTPOCHHUM >XHUBBIX CHCTEM Pa3HOIO paHra M CYLIIHOCTH OCHOBHBIX INPOTEKAOLIIMX B HUX IPOLECCOB B
porpaMMe 1o OMOJIOTUH yIIEJIEHO BHUMAHHE HCIIOJIb30BAHUIO TOTYYEHHbBIX 3HAHUN B MOBCEAHEBHON >KU3HHU
IUIsl peLICHUs NMPUKIAAHBIX 3a7ad, B TOM 4HuCle: NPO(UIAKTUKN HACJIEACTBEHHBIX 3a00JIEBaHMH 4YEIOBEKa,
MEANKO-TeHETHUECKOT0 KOHCYJIbTUPOBAHUS, OOOCHOBAaHUS HKOJIOTMYECKH II€JIeCO00pPa3HOro IOBEICHUS B
OKpy’Karolleil MpUPOAHON cpene, aHajM3a BIMAHUS XO3SHCTBEHHON NESTEIBHOCTU YENIOBEKa Ha COCTOSHHUE
MPUPOAHBIX U UCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAHUS K MPHUKIAJHOW HANpPaBICHHOCTH Y4e€OHOTO
npeamera «bHoJOrHUs» MPOAMKTOBAHO HEOOXOIMMOCTBIO OOECIEUEeHHUs! YCIOBMHA AJISl PEIICHUS OJHOM W3
aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJOrMYEecKOro oOpa3oBaHUs, KOTOpas mpenmnosnaraeT (OpMHPOBAHHE Yy
00yYaromMxcsl CIIOCOOHOCTH aJalTHPOBaThCs K M3MEHEHUSM JWHAMHUYHO Pa3BUBAIOLIEIOCS COBPEMEHHOTO
MHpa.

Buonorust Ha ypoBHe cpemHero oOmiero oOpa3oBaHusl 3aHMMaeT BakHoe MecTo. OHa obOecrednBaeT
(dopmupoBaHue y 00yJaromuxcs NpeiCTaBlIeHUH 0 HAyYHO! KapTUHE MUPA, pacIIMpsieT U 00001aeT 3HaHUs O
XKHUBOH pUpOJIE, €€ OTIIMUUTENBHBIX IPU3HAKAX — YPOBHEBOM OpraHU3aluy U 3BOJIIOLNH, CO3AaET yCIOBUS AJIS:
MO3HAHUS 3aKOHOB JKUBOW MPHUPObI, HOpMUPOBaHUs (YHKIMOHAIBHOM IPAMOTHOCTH, HABBIKOB 3JJ0POBOTO H
6e3onacHoro obpasza >KU3HH, SKOJOTHUECKOrO MBIIIJICHUS, [IEHHOCTHOTO OTHOLIEHUS K >KMBOW NPHPOAE U
YeJIOBEKY.

Bonbmoe 3nHauenne OMONOrHMS UMEET TAKXKE Ul PELICHMS BOCIUTATENBHBIX U Pa3BHUBAIOIIMX 3a]ad
cpeaHero obuiero o0pa3zoBaHus, counan3anuu ooydarommxcs. M3ydenne Ouojorun obecrneuynuBaeT yCIoBUs
it GOPMHUPOBAHMS UHTEIJIEKTYAJIbHBIX, KOMMYHUKAIIMOHHBIX 1 MHQOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOI
KYJIBbTYPBbI, CHOCOGCTByeT HUHTECTpalnun OMOJIOTMYECKNX 3HAHUHA C MMpEACTAaBJICHUAMN H3 JAPYIrux yqe6HI)IX
MPEMETOB, B YaCTHOCTH, (PU3UKH, XMMUU | Teorpaduu. HazBaHHbIC MTOJIOKEHUS O TIpeIHA3HAYCHHN YIeOHOTO
npenmera «BbUONOTHS» COCTABMIIM OCHOBY JUISL OTIPENIENICHUSI TTOJIX0/I0B K OTOOPY U CTPYKTYPHPOBAHUIO €T0
coJiep KaHusl, IPEACTABICHHOTO B TPOrpaMMe 110 OUOJIOTHH.

Ot6op comepkanmst yaeOHOrO TIpenMera «buomorusi» Ha 6a30BOM ypOBHE OCYIIECTBIEH C TO3UIIHIA
KYJIETYPOCOOOPa3HOTO IMOJX0/1a, B COOTBETCTBHU C KOTOPHIM OOYYaloIHecs JOJKHbI OCBOUTH 3HAHHS W
YMEHHUS1, 3HAYUMBIE U151 GOPMHUPOBaHUs 00IIeH KYIBTYpBl, ONPE/ICISIONINE aIEKBATHOE MTOBEJICHNE YelIOBEKA B
OKpY Karomeld MPUPOTHON cpesie, BOCTpEOOBaHHBIC B MIOBCEIHEBHON KU3HHU M MPAKTUICCKOW NEATEITHLHOCTH.
Ocoboe MecTo B 3TOH cucTeMe 3HAaHMH 3aHMMAIOT JIEMEHTHI COAEP)KaHMs, KOTOPhIE CIIy>KaT OCHOBOHM Ui
(opMHUpOBaHUs IPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAy4HOH KapTHHE MHpa M LEHHOCTHBIX
OPHEHTALUAX JTMYHOCTH, CIIOCOOCTBYIOLIUX T'yMaHU3aLUU OMOJIOIMYECKOT0 00pa30BaHHUs.



CtpyKTypupoBaHuE COAepX aHHs y4eOHOTO Marepraja B MpOorpaMMe 1Mo OWOJIOTHH OCYIIECTBIIEHO C
y4ETOM IPUOPUTETHOIO 3HAYCHHS 3HAHUIN 00 OTIIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOM MIPUPOIBI, O €€ YPOBHEBOM
OpTraHM3aIllMY U JBOIIONWHU. B COOTBETCTBHH C 3TUM B CTPYKType ydeOHoro npeamMera «bronorusn BbIneIeHbI
CIIEIyIOIINE COAepKaTeNbHbIe TMHNN: «bromorns kak Hayka. MeToJsl HaydHOTO Mo3HaHUM», «KieTtka kak
Ouonoruueckas cucrema», «OpraHm3Mm Kak Ouojormyeckas cuctema», «CucreMa u MHOroobOpasme
OpPraHUYECKOTO MUPA», «IBOJIIOLNS KUBOW MPUPOIBD», « DIKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.

Henp u3ydenust yue6Horo nmpeamera «buomorus» Ha 60a30BOM ypOBHE — OBNaJeHHE OOYHYAIOIIMMUCS
3HAaHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHu3allii >KUBBIX CHCTEM PAa3HOTO paHra M MpHOOpETeHHUE
YMEHUI HCIOJIb30BaTh 3TU 3HAHUS IS TPAMOTHBIX NIEHCTBUH B OTHOLICHWH OOBEKTOB JKMBOW MPHUPOJIBI U
pelIeHHs Pa3IHYHbIX )KHU3HEHHBIX IPoOIeM.

HocTmwxenre nenu u3ydeHust ydeOHoro mpeamera «buosiorus» Ha 06a30BOM YpOBHE oOecrieunBaeTCs
pelIeHneM CAeAYIOIMX 3aay:

OCBOCHHE OOYYalOIIUMHCS CUCTEMBI 3HAHUH O OHOJOTMYECKHX TEOpHUSX, YUYCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTE3ax, IMpaBHJax, CIY)KallUX OCHOBOH sl (OpPMHUpPOBAaHHUSI TPEACTABICHUN O
€CTeCTBCHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAY4YHOro IIO3HaHMS, CTPOCHWH, MHOT000pasuu H
O0COOCHHOCTSIX JKMBBIX CHCTEM pPAa3HOTO YPOBHS OpPraHM3AllU{, BBIJAIOIIMXCS OTKPBITHUSX M COBPEMEHHBIX
HCCIICAOBAHMIX B OHOJIOTHH,

(dopmupoBaHue y 00y4arouxcsl O3HABATEIbHBIX, HHTEIJICKTYAIbHBIX H TBOPYECKUX CIIOCOOHOCTEH B
mpoliecce aHaan3a JaHHBIX O MyTSAX Pa3BUTHA B OMOJOTMU HAYYHBIX B3IIISAOB, HIIEH U MOAXOA0B K U3YUCHUIO
YKUBBIX CHCTEM Pa3HOT0 YPOBHS OpraHU3ALINN;

CTaHOBJICHHE Yy OOYYaromuxcsi o0Iell KyabTyphl, (QyHKIIMOHAIBHON TPaMOTHOCTH, pa3BUTHE YMEHUIt
OOBSICHATh M OLICHUBAThH SIBIICHUS OKPY)KAIOLIETO MHUpa JKWBOW MPUPOJABI HA OCHOBAaHMM 3HAHHWW U OIBITA,
MOJYYEHHBIX MTPU U3yYCHUU OMOJIOTHY;

(hopMupoBaHHEe y OOYYarOIIUXCS YMEHUH WIDTIOCTPUPOBATh 3HAYCHHWE OWOJOTHMYECKHX 3HAHUH B
MPAKTUYECKON  NIEATENBHOCTH YelIOBEKa, pAa3BUTUU COBPEMEHHBIX MEIWIIMHCKUX TEXHOJOTHH W
arpoOHNOTEXHOIOTHIA;

BOCHHUTaHNE yOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIIOBEKOM >KMBOW MPHUPOJIBI, HEOOXOANMOCTH
0epeXHOTO OTHOIICHHUS K Hel, COOFOIEHNUS STHYECKUX HOPM IIPH IPOBEACHUN OMOJIOTHIECKUX UCCIICIIOBAaHUH;

OCO3HaHUE IIEHHOCTH OMOJIOTUYECKUX 3HAHWUU TSl TIOBBIIIEHUST YPOBHS KOJIOTUIECKON KYIBTYPHBI, IS
(hopMUpOBaHUS HAYYHOTO MHPOBO33PEHUS;

MIPUMEHEHNE TMPUOOPETEHHBIX 3HAHUW M YMEHHH B TOBCEIHEBHOW YKM3HH JUIS OIEHKH ITOCIEACTBHU
CBOCH JEATENFHOCTH TIO0 OTHOIICHHIO K OKPYXaromield cpenie, COOCTBEHHOMY 370POBBIO, OOOCHOBaHWE U
coOJro/IeHre Mep POPIIIaKTUKH 3a00JIeBAaHHUM.

B cucreme cpegnero obmiero obpasoBanHus «buomnorus», mzydaemass Ha 0a30BOM YPOBHE, SIBISETCS
00s13aTeIbHBIM YI€OHBIM TPEAMETOM, BXOISIIMM B COCTaB NpeAMETHOH o0nacth «EcTtecTBeHHO-Hay4dHBIC
MIPEIMETHD».

Juis nzygenus Ouonornu Ha 6a30BOM YpOBHE cpefHero o01ero oopa3zoBaHus OTBOAUTCS 68 dacos: B 10
kimacce — 34 gaca (1 gac B Hezmenmio), B 11 kmacce — 34 gaca (1 4ac B HEACIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorns kak Hayka.

Buonornss kak nHayka. CBf3b OHOJOrMHM C OOLICCTBEHHBIMH, TEXHMYECKHMH M JIPYTUMH
€CTEeCTBEHHBIMU HayKaMH, Qpriocoduelt, STUKOH, 3CTETHKON 1 mpaBoM. Porb OGuonoruu B popMupoBaHun
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS >KMBOM TpUPOABI (HAOMIOACHWE, JKCIEPUMEHT, OMNKMCaHhe, H3MEpCHHE,
KJaccuUKalys, MOACITUPOBaHHUE, CTATHCTHUECKasi 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[optpetsi: Y. HJapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW IPHUPOIBD).

JlabopaTopHbIe H MpaKkTUYeCKHe padoThI:

[Tpaktuueckas padota Ne 1. «Mcnonp3oBaHue pa3TudHBIX METOJOB IPU U3YYECHUH OHOIOTUYCCKUX
00BEKTOBY.

Pezuonanvnulii Komnonenm

Mmuoroo6pa3ue xkuBoii npupoasl CTaBpOINoIbCKOro Kpasi.

Joctuxenus Ouonornyeckoit Hayku Ha CTaBpoOIoibe.

Tema 2. /KuBble cUCTeMBbI M UX OPraHU3ALMS.

JKusbie cucteMbl (OMOCHCTEMBI) KaK MpeAMeT W3y4eHus Omonoruu. OTIuYre KUBBIX CUCTEM OT
HEOPraHUYECKOM MPUPOBL.

CaoiicTBa OMOcHCTEM W WX pa3HOOOpasue. YPOBHH OpPraHM3aldH OHMOCHCTEM: MOIEKYISPHBIH,

KJIETOUHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJISILHOHHO-BUIOBOM, SKOCHUCTEMHBIN
(buoreonieHOTHUECKHH ), OHOC(HEPHBII.
JdeMoHcTpanum:

TaOnuie! 1 cxembl: «OCHOBHBIEC IPU3HAKH KU3HWY», «YPOBHU OPraHU3ALMH )KUBOU IPUPOABD.

O6opynoBanue: Mojenb Moiekynsl JTHK.

Tema 3. XuMu4ecKHii cOCTaB U CTPOeHHE KJIETKH.

XHUMHMYECKUM COCTaB KJIIETKH. XUMHUYECKHUE 3JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpaJIbHBIE BEIIECTBA.

OyHKIMH BOJIBI 1 MUHEPAILHBIX BEIIECTB B KieTKe. [loaepxanre ocMOTHYECKOro OaaHca.

benku. CoctaB u crpoeHne OenKOB. AMHHOKHCIOTHI — MOHOMepbl OenkoB. HezameHumble u
3aMEHHMbIE aMUHOKHCIOTH. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJEKYIBI
(mepBryHasi, BTOpHYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHYECKHE CBONCTBa OEIKOB.
buonornueckue GpyHKInu OEIKOB.

®DepMeHThI — Orosornueckue karannzatopel. CTpoeHne pepMeHTa: akTHBHBIN LIEHTp, CyOcTpaTHas
cnenuuaHocTh. KopepmenTtsl. Buramunpl. OTinunst epMEHTOB OT HEOPTaHUYECKUX KAaTaTU3aTOPOB.

YriieBoabl: MOHOCaxapu bl (III0K03a, prb03a U Ae30KCHpH003a), Tucaxapu/ibl (caxapo3a, JJaKTo3a)
U Tosincaxapuabl (Kpaxmal, TIIMKOTeH, 1IeJUT0103a). bruonornyeckne GyHKIUH yTIIEBOJIOB.

Jluruper:  Tpurmunepuabl, Gocdommnunel, crepouabl. ['mapoduiabHO-THIPOGOOHBIE CBOMCTBA.
buonornueckue pyaxiun munuaoB. CpaBHEHHE yTIIEBOAOB, OEIKOB U JIMMTHI0B KaK UICTOYHUKOB SHEPTUU.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpHI HYKJIEHHOBBIX KHCIOT. CTpoeHHe
u ¢ynkuu JJHK. Ctpoenue u pynkiuun PHK. Bugst PHK. AT®: crpoenue u GyHKInU.

Huronorust — Hayka o kierke. KierouHast Teopust — mpuMep B3auMOJICUCTBUS HJeH U (DaKTOB B
HAayYHOM NO3HAHWU. METONbI H3YyYEeHUS KIETKH.

Krnerka kak nenoctHas xxuBas cuctema. OOIine mpru3Haky KIETOK: 3aMKHYTasi Hapy)KHas MeMOpaHa,
monekyisl JIHK kak renetuueckuil anmapar, cuctemMa CHHTe3a Oelika.

Tumbl  KJIETOK:  dyKapuoTHdeckas M IpokapuoThueckas. OcoOeHHOCTH — CTpOeHHS
NPOKapuOTHYecKor KieTku. Kierounas crenka Oakrtepuil. CTpoeHHE 3YKapUOTHUECKOW KJIETKH.
OCHOBHBIE OTJINYHUS PACTUTENBHOMN, )KUBOTHOM U TPUOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIUKC, WX (YHKIUH.
[Ina3maruueckas memOpaHa, €€ cBoiicTBa U ¢pyHkuun. Llutomnasma u eé opranonasl. OrHOMeMOpaHHBIE
opraouasl kietku: OIIC, ammapar I'onbmxu, im3zocoMbl. ITomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHIpPUH, TIacTUabl. [Iponcxoxaenne MUTOXOHAPUH U TuiacTul. Buner mmactun. HememOpanHbie



OpraHouzbl KJIETKH: PHOOCOMBI, KIETOYHBIA LEHTP, LCHTPUONU, PECHUYKH, KIYTHKH. DYHKIUH
OpraHouOB KJIETKH. BrmroueHus.

Anpo — perymaropHblii HeHTp kieTku. CTpoeHue szapa: saepHas 000J04YKa, KapuoILIa3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEILIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiiaen, P. Bupxos, Ix. Yorcon, @. Kpuxk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpeneneniue XMMHUECKHUX 3JIEMEHTOB B HEXMBOH mpupone», «Pacmpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmuuer u cxemsbl: «[lepnonuueckas Tabnuna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BoIbl», «buocuHtes Oenka», «CTtpoeHne Monekynsl Oenka», «CtpoeHue ¢epmenTtay, «HykienHoBble
kucnotel. JIHK», «Crtpoenne monekyiast ATd», «CtpoeHne sykapuoTHYecKOW KIETKH», «CTpoeHue
JKUBOTHOH KJeTKn», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe NpOKapHOTHUECKON KIETKUY,
«Ctpoenue aapa KIeTKN», « YTIEBOIbDY, «JIUIuab».

OGopynoBaHue: CBETOBOH MUKPOCKOII, 000pYyI0BaHHE LIS MPOBEIEHU HAOMIOACHNH, N3MEPEHNUH,
IKCIEPHUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHhI:

Jlaboparopnas pabota Ne 1. «V3ydeHne KaTamUTHYECKON aKTUBHOCTH (JepMEHTOB (Ha TIpuUMeEpe
aMuJIa3bl WK KaTanasbl)».

JlaboparopHnas pabota Ne 2. «M3ydeHne CTpOCHHS KIETOK PACTEHUH, KUBOTHBIX U OaKTEpPH MO
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax U UX OMHCAHUE».

Pezuonanvnulii Komnonenm

Knunuko-nuarnoctuueckue nadoparopun B CraBpomonbckoMm Kpae. Vcmonb3oBaHue
COBPEMEHHBIX  METO/JOB  wHccienoBanuid. PabGora  Bpaua-Ouoxumuka u  jabopaHnrta.
[TpodmoaroroBka B BY3ax u cpemHUX CrieNUaTbHBIX YISOHBIX 3aBECHUSIX Kpasl.

Pezuonanvnulii Komnonenm

BupycHsle 3a601eBaHus 4enoBeKa, ®KUBOTHBIX, pactenuil. CI1I1/], COVID-19, conmansHsie
U MeAuIMHCKHE mpobieMbl B CTaBpomoinbckoM kpae. JJOCTHKEeHUs YYeHBIX W TpernoaaBareneit
[IM®U B 06s1acTi CUHTE3a HOBBIX JIEKApPCTB U CIIOCOOOB JJOCTABKH JIEKAPCTB.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIM3M. ACCUMWIAIMS (IDIACTHYSCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTryeckuii 0OOMEH) — JBE CTOPOHBI €OUHOTO Ipolecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IM3MA.

Tumbl oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHbIA. Ponb ¢epMeHTOB B 0OMEHe BEIecTB U
NPEBPALICHUN SHEPTHH B KIIETKE.

®orocunres. CreroBast U TeMHOBas (asbl porocunTe3a. Peakunu ortocunresa. I dhexTHBHOCTH
¢dorocunTe3a. 3HaueHne HOTOCHHTE3a AJIs )KU3HU Ha 3emute. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €r0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTe3UupYylolye OakTepuu. 3Ha4eHHe XeMOCHHTEe3a IJIs )KU3HHU Ha 3emile.

OHepreTnueckuii oOMeH B KJeTKe. PacrieruieHue BelecTB, BBIIEICHHE M aKKyMYyJMpPOBaHUE
SHEPTHH B KIIETKE. DTambl SHEPTeTHIecKoro oomeHa. [ mukonm3. bpoxkenne u ero Buasl. Kucmopomrnoe
OKHCIICHWE, WM KieTouyHoe Jwixanue. OkxkwucnurensHoe (ocdopunmpoBanne. DHEeKTUBHOCTD
JHEPreTHIECKOro OOMEHa.

Peaknun marpuunoro cunresa. ['enermueckas madopmanus u JJHK. Peanuzanus renerndeckoit
uHpOpMaIuK B KileTke. ['eHeTnyecknuil Ko U ero cBoiicTBa. TpaHckpurnus — MaTpuuHbiid cuaTe3 PHK.
Tpancnsmus — 6mocuHTe3 Oenka. DTambl TpaHcmanuu. KomnpoBanue aMHUHOKHCIOT. Ponbs pubGocom B
O6mocuHTe3e OenKa.

Heknerounsle ¢opmbl xu3Hn — BUpychl. Vctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
OCOOCHHOCTH CTPOCHUS M KH3HEHHOTO IMKIIa BUPYCOB. bakrepuodaru. bone3nn pacTteHni, )KUBOTHBIX U
YeJI0BEKa, BRI3bIBacMbIC BUpycaMmu. Bupyc mmmyHonedunura genoBeka (BMYU) — Bo3oynurens CITH/a.
OOpaTHasi TpaHCKpHINIMSA, peBepraza M uHTerpasza. IIpodmiakTuka pacnpoCTpaHEHHsS BHPYCHBIX
3a00JeBaHUH.

JdemoHcTpanuu:



IToptpetsr: H. K. Konbros, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuuer 1 cxembl: «Tumbl nutanusy, «Metabonu3zm», «MUTOXOHAPHS», «DHEPreTHYECKUN
oOmen», «Xnopomnact», «@otocunres», «Ctpoenne IHK», «Ctpoerne n QpyHKIMOHHMPOBAHUE TECHAY,
«Cunre3 Oenka», «['eneTnyeckuil koay, «Bupyce», «bakrepuodarm», «CTpoeHne U KU3HEHHBIA LUK
Bupyca CIIW/]a, 6axteprodaray, «Pemmukanmsa JHK».

ObopynoBanue: moaenu-anmukanun «Y asoenue JJHK u tpanckpunuums», «buocunres Oenkay,
«CTpoenue KIeTkn», Moaenb cTpykrypsl JTHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KietouHslii UK, WK KU3HEHHBIN UK KieTku. MHaTepdasa u muro3. [Ipoueccel, mpoTekaroniue
B uHTep(aze. Perumkanus — peakuust marpuuHoro cuateza JJHK. Crpoenune xpomocoM. XpoMOCOMHBIH
Ha0op — KapuoTHUI. [UMIONAHBIN U TaIUIOUIHBIA XpOMOCOMHBIE HabOphl. XpomaTuasl. LluTonorndeckue
OCHOBBI Pa3MHOKEHUS U NHANBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

[Henenue knetku — muto3. Cragun Muto3a. [Iponecchl, mporcxoasiiye Ha pasHbIX CTaAusAX MUTO3A.
buonornyeckuii CMbICII MUTO34.

[TporpamMmupyemasi THOEIb KJIETKH — alloNTO3.

DopMbl pasMHOXKEHHsI OpraHuU3MOB: Oecriojioe M MojoBoe. Buapl Oecrosnoro pa3sMHOKCHHS:
JeNieHHe HaJBOE, IOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa30BaHME, BETETATUBHOE
pa3MHOkeHue. VICKyCCTBEHHOE KIIOHMPOBAHUE OPTaHN3MOB, €0 3HAYCHHE JJISl CENEKINH.

ITonoBoe pa3MHOXKEHHE, €0 OTJINYHS OT OECIONOTO.

Meiioz. Ctaguu meiosa. [Ipouecchl, mporucxoadiue Ha ctagusix Menosa. [loBegeHue XxpoMocoM B
Meroze. Kpoccunrosep. buosornueckuii CMbICI U 3HAYE€HUE MEH03a.

I"ameTorenes — npouecc 00pa3oBaHMs MOJOBBIX KJIETOK Y XKUBOTHBIX. I1010BBIE KeTIe3bl: CEMEHHUKH
u smyHukd. OOpa3oBaHME M pa3sBUTHE IIOJIOBBIX KJIETOK — TameT (CIepMaTo30HI, SIMLEKIETKa) —
crepMmaroretes u oBoreses. OCOOEHHOCTH CTPOCHUS AULEKIETOK U CIepMaTo30ua0B. OIIoI0TBOPEHHUE.
[TapTeHorenes.

WupuBunyansHOoe pa3BuTHE (OHTOreHe3). OMOpHOHANbHOE pa3BuTHEe (IMOpHOTeHe3). OTambl
SMOPHOHATIBHOTO PA3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: JpPOOJIEHHE, TacTpyJsiLus, OpraHOI€HE3.
[TocTomMOpuoHanbHOE  pa3BUTHE. THNBI  MOCTAMOPHOHAJIBHOTO  PAa3BUTHA: NIPSAMOE, HENpsIMOe
(munHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHbIE
YpOACTBA.

Poct u passutre pactenuil. OHTOr€He3 [IBETKOBOTO PACTEHUS: CTPOSHUE CEMEHH, CTAINH Pa3BUTHS.

JdeMoHcTpanum:

Tabmuuer u cxembl: «DPOpMBI Pa3MHOXKEHHS OPTraHU3MOBY», «/IBOWHOE OMJIOJOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BereratmBHoe pa3MHOXKEHHE pacTeHHi», «/lenenue kieTku OakTepuii»,
«CTpoeHre TOJIOBBIX KIETOK», «CTpoeHue xpomocoMmbl», «Kierounsit mukmy, «Pemmukarus JTHK»,
«Muro3sy, «Meio3y», «IIpsmoe n HenpsiMoe pa3BUTHE», «]'aMETOT€He3 Y MIIEKOIMTAIOIIMX U YEIOBEKaY,
«OCHOBHBIE CTaJIMU OHTOTEHE3aY.

O6opynoBaHre:  MHKpPOCKOI,  MHUKporpemnapaTsl  «CrepMaTo30uIbl  MJIIEKOIMTAIOLIETO»,
«litnexnerka MiekonuTaromero», «KapuokuHe3 B KIETKaX KOpeUIka JyKa», MarHUTHas MOJENb-
amuinkanus «Jlenenue xkiuetkm», moaens JJHK, Mmogens Metada3Hoit XpoMOCOMEL.

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI:

Jlaboparophas padora Ne 3. «HaOmroeHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Jlaboparophass pabora Ne 4. «M3ydyeHwe CTPOEHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpeTnapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M H3MEHYMBOCTH OPraHNU3MOB.

IIpenmer u 3amaun reHeTuku. VicTopus pa3BUTHS TeHETHKH. Poib muronornn u sMOPHOTIOTHH B
CTaHOBJICHHH TEHETHKH. BKiaz pOCCHIICKMX W 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeETOmbl
TeHeTUKU  (THOPUIONIOTHYECKUH, IUTOTeHETHYECKUH, MOJIEKYIspHO-TeHeTHYecKuii). (OCHOBHBIC
TeHeTHYeCKHUe MOHATHS. | eHeTHuecKkass CHMBOJIMKA, HCITOJIb3yeMasi B CXeMaX CKpEIUBaHUM.

3aKOHOMEpPHOCTH HAaCJEIOBaHWS MPU3HAKOB, ycTaHOBJIeHHble I'. Mennenem. MonorubpuaHoe
CKpeIlMBaHue. 3aKOH eIMHO00pasust THOPHUIOB TEepBOro MokosieHus. IIpaBuino moMHHHpOBaHMS. 3aKOH
pacIleIUIeHNs] IPA3HAKOB. [ ' nore3a ynucToTsl raMeT. [10JIHOEe B HEMOIHOE JOMHUHHPOBAHNE.



JurubpuaHoe ckpeimuBanue. 3aKOH HE3aBHCUMOTO HACIIEIOBaHUs MPU3HAKOB. [luToreneTndeckue
OCHOBHI  JIMTHOPHHOTO  CKpeIluWBaHus.  AHamusupyloliee  ckpemmBaHue.  Vcmonb3oBaHue
AHATM3HUPYIOIIETO CKPEIUBAHMYS [Tl ONPECIICHUS] TEHOTUIIA OCOOU.

CuerieHHOe HacieqoBaHue npusHakoB. Pagora T. Moprana mo CHEIUICHHOMY HAacCJCIOBAaHHUIO
reHoB. Hapy1ienue cuienaeHust TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpoMocoMHasi TeOpUs HACIEACTBEHHOCTHU. | eHeTUYECKUE KaPThI.

I'enetuka moma. XpOMOCOMHOE OIpeneiicHue Iojia. AyTOCOMBI M TOJOBBIE XPOMOCOMBL.
['omorameTHBIE U TeTeporaMeTHBIE Opranu3Mbl. HacnenoBanue mpu3HaKoB, CIEIUICHHBIX C ITOJIOM.

N3menunBocTh. BuIbl M3MEHUYMBOCTH: HEHACJIEICTBEHHAss W HAcCleICTBeHHas. Ponb cpenbl B
HEHACJICCTBCHHON N3MEHYUBOCTH. XapaKTePUCTUKA MOAU(DUKAIIMOHHONW H3MEHUNBOCTU. BapuaronHbIi
psin U BapuainmonHas Kpusas. Hopma peakiuu npusHaka. KoandecTBeHHbIE U KaU€CTBEHHBIC TPU3HAKU U
ux HopMa peaknuu. CBoicTBa MOTU(UKAITMOHHON H3MEHYUBOCTH.

HacnencreeHHast, Wiy reHOTUITMYECKAs], U3MEHYMBOCTh. KOMOWHATHBHAS M3MEHYMBOCTL. Meio3 u
MOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOW HM3MEHYMBOCTH. MyTallMOHHAs W3MEHYHBOCTD.
Knaccudukaruss MyTaruii: TeHHbIE, XPOMOCOMHBIC, TE€HOMHbIE. YacToTa ¥ NPUYUHBI MYTalUH.
Myrarenssie (hakTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HaclencTBeHHo! m3mernunBoctr H. U. Basuoga.

Buesinepras HaCIIeICTBEHHOCTh U U3MEHYHUBOCTD.

I'enetuka w4yenoBeka. Kapuotun uenoBeka. (OCHOBHBIE METOIbl TEHETUKH  YEJIOBEKA:
TeHEAIOTUYECKH, OJM3HEIOBhIH, ITUTOT€HETHIECKUN, OMOXUMHYECKHN, MOJEKYISIPHO-TEHETHIECKUIL.
CoBpeMeHHOe OTIpeieJIeHre TeHOTUTIA: TTIOTHOTEHOMHOE CEKBEHHPOBAHNE, TEHOTUITMPOBAHNE, B TOM YHCIIE
¢ nomompio III[P-ananu3a. HacieacTBeHHbIe 3a00JCBaHMS YEIOBEKA: T'eHHBbIE OOJIe3HH, OOJC3HU C
HACJIEJICTBEHHON MPEIpacioIOKEeHHOCThIO, XPOMOCOMHBIE Oomne3Hu. CoMaTH4ecKhe W TeHepaTHBHBIC
myTtanuu. CTBONOBBIE KieTKH. [IpwHIUMIEI 3mM0poBOro oOpa3a >KW3HH, AMATHOCTHKH, MPO(PHUIAKTUKA U
JIEYeHUsI TeHETHYECKNX Oose3Heil. MequKo-rTeHeTHYecKoe KOHCYIbTHPOBaHHE. 3HAYCHHE METUITMHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUCHUN T€eHETHYECKNX 3a00JIEBaHUI YelOBeKa.

JdeMoHcTpanum:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-PecoBckmit,
H. 1. BaBuios.

Tabmuis! u cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE U €T0 IIUTOTEHETHYECKask OCHOBA», «3aKOH
paciieluleHdsT W €ro IMTOTeHEeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameT», «lurnbpumHoe
CKpemuBaHuey, «L{uromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUs, «Melio3y, «B3anMomericTBre
aJIIeNBHBIX TEHOB», «l eHeTHuecKkne KapThl PAaCTEHHi, >KMBOTHBIX W 4YelloBeKay, «['eHeTmka momay,
«3aKOHOMEPHOCTH HACIIEIOBAHNS, CIICTUICHHOTO C TIOJIOM», «KapHOTHITEI YelToBeKa 1 5KUBOTHBIX», « BUbI
W3MEHYHBOCTHY, «MoaudukamonHas W3MEeHYHBOCTHY», «HacnmemoBanue pesyc-dakropay», «l'eHermka
rpymnn KpoBu», «MyTaluOHHAsI U3MEHYUBOCTbY.

O6opynoBanue:  Mojenu-ammvkanuu — «MoHOTHOpHIHOE — cKpemuBaHue»,  «HemomHoe
ToMUHUpOBaHue», «urunbpumHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHKPOCKON |
Mukpornpenapat «Jlpo3oduiay (Hopma, MyTaluu (OPMBI KPbUILEB U OKPACKH Teja), repbapuii «I'opox
MIOCEBHOM».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast pabora Ne 5. «M3ydeHue pe3yjabTaTOB MOHOTHOPUIHOIO W JUTHOPHUIHOIO
CKPELIMBaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIpEapaTaxy.

Jlaboparophast pabora Ne 6. «lM3yuenue MOAM(PUKAIMOHHON M3MEHYMBOCTH, IOCTPOCHHE
BAapUALMOHHOTO psifia U BApUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AHau3 MyTanuil y Apo30(HIIbl Ha TOTOBBIX MHUKPOITpEapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBjeHHE U aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Pezuonanvnulit Komnonenm

[logrotoBka kaapoB B  Beaymmx BVY3ax  CraBpomnonbs.  YueHble-T€HETUKHU
CTaBpOIonabCKOro Kpas.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHUM.

CenekIus Kak HayKa U Ipoliecc. 3apokJIeHue celleKuu u fomectukanus. Yuenue H. 1. Basunosa
0 IIEHTpaX MPOUCXOKACHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHUH. L|eHTPBI MPOUCXOXKACHUS TOMAIITHIX
>KUBOTHBIX. COopT, MOpOAa, IITaMM.

CoBpeMEHHBIC METO/TbI CEJICKIIMUA. MacCOBBIA U HHIUBUIYAIbHBIH OTOOPHI B CEJICKIIMU PACTSHUH U
)KUBOTHBEIX. OIIEHKa HKCTepbepa. BIU3KOPOACTBEHHOE CKpEIMBaHWE — WHOpUAWHT. YwWcTas ITUHUSL.



CkpelmmBaHue YHUCTHIX JHHUH. ['eTeposuc, mnm rubpunHas cuna. HepoAacTBeHHOE CKpelluBaHHuE —
ayropunuar. OtpanéHHas ruOpuanszanus u e€ ycrexu. VCKyCCTBEHHBIH MyTareHe3 W IOJydeHHE
MOJIUIUIONI0B. JJOCTHKEHNS CENEKIIMH PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomornss Kkak oOTpacnb MPOU3BOJACTBA. ['€HHas MHXKEHepus. OTambl CO3/JaHUA
pexomOuHanTHo# [IHK u Tpancrenuoix opranuzmMoB. Kierounas wmxenepus. KieTouyHble KyJbTypHI.
MukpokiIoHaIbHOE pa3MHOKEHHUE pacTeHuil. Knonuposanue BBICOKOIPOAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DJKOJOTHYECKHe U dThdeckue mpobdnembl. MO — reHermuecku
MOIU(QHUINPOBAHHBIC OPTaHU3MBI.

JemoHcTpanuu:

Ioptpetsi: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. VBaHoB.

Tabmuuer u cxemsl: kKapta «LIeHTpBI TPOUCXOXKACHHUS U MHOT000pa3Hsl KyJIbTYypHBIX PacTEHHI»,
«[lopoapl IOMalIHUX >KUBOTHBIX», «CopTa KyJNbTYpPHBIX pacTeHHit», «OTnanéHHas THOpUAN3ALM»,
«Pabotsl akamemuka M. @. HMBanoBa», «[lomummongus», «OO0bEeKTH OHOTexXHONOTUWY, «KieTouHble
KyJIbTYpbl U KIIOHHUpOBaHUeY, « KOHCTpyrpoBaHUe U IEPEHOC TEHOB, XPOMOCOM.

O0bopynoBaHue: MyJISDKH TUIOIOB M KOPHETJIONO0B AUKHUX (OPM U KYJIbTYpPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX03HCTBEHHBIE PACTEHUS.

JlabopaTopHble H MPaKTHYeCKHe PadOTHhI:

Okckypeusi «OCHOBHBIE METOABI M JOCTW)KEHHUSI CEJeKLIMHM pAacTeHUH W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLMUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATENbHBIA YUAaCTOK, B TEIUIMIHOE XO35ICTBO,
mabopaToOpHIo arpOYHUBEPCUTETA WIIH HAYYHOTO [IEHTPA)».

11 KJIACC

Tema 1. DBoIIOHUOHHASA OHOIOTHSA.

IIpeanocsulkn BO3HHUKHOBEHHS 3BOJIIOLMOHHON TEOpHH. DBOJIOLHMOHHAS TEOpHS M €€ MEcTO B
Ouosiorun. BansHue 3BOIIOIMOHHON TEOPUHU HA PAa3BUTHE OMOJIOTHH U IPYTUX HaYK.

CeugerensctBa 3Boymonuu. [laneoHTonornyeckue: MOCIENOBATEIBLHOCTD IOSBJICHHUS BUIOB B
NaJICOHTOJIOIMIECKO JileTonucH, nepexoausie ¢popmbl. bruoreorpaduueckue: cxoacTBo U pazanyue GpayH
1 (JIOp MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYEeCKHe: CXOICTBA M pa3yinuusi HSMOPHOHOB Pa3HBIX BHAOB I03BOHOYHBIX.
CpaBHUTENBFHO-AHATOMUYECKHE: TOMOJIOTMYHbIE, AHAJIOTUYHbIC, PYJUMEHTAapHbIE OpPraHbl, ATAaBU3MBI.
MonexynsipHO-OHOXMMUYECKHE: CXOACTBO MEXaHU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX META00INUECKUX
MyTeH y BCeX OPraHU3MOB.

OpomrononHas teopusi Y. JlapsuHa. IIpennocbulkM BO3HUKHOBEHMS JapBHHU3MA. JIBHXKyIue
CHJIBI 3BOJIIOLIMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHHE NPU OTPAHUYCHHOCTH PECypCOB,
HeonpeaeaEHHas H3MEHYMBOCTh, 00PH0a 32 CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Bononnu (CTI) u e€ 0OCHOBHBIE MMOIOKEHUSI.

MuxkposBosonus. [lomymnsaius kak eIrHUIa BUIa U 3BOJIIOLNH.

Jdewkynie cuibl  (QakTopsl) SBONIONMH BHIOB B TNpuUpojae. MyTallMOHHBIH TIpolecc H
KOMOWHATHBHASI N3MEHYMBOCTh. [lomynsimoHHbIe BOHBI | Apeiid renos. M3onsims U Murpanms.

EcrecTBeHHBIN 0TOOp — Hampapmstomuii Gakrop sBomonun. GopMbl ecTeCTBEHHOTO 0TOOpA.

IIprcroco0IeHHOCTh OPTaHW3MOB Kak pe3yiabTaT »BoJOUWHU. [IpuMepsl mpucnocobmeHwuin y
opraan3mMoB. ApoMopd 036l 1 HIUOATANTALINH.

Bun u Bunoo6pazosanue. Kpurepun uya. OcHOBHBIE ()OPMBI BUI000PA30BaHMUS: reorpauueckoe,
JKOJIOTHYECKOE.

MakposBomonnsg.  DPopMBl  IBOJMIONWHU:  (UIETHYECKas, TUBEPreHTHas, KOHBEPTeHTHas,
napanienbHas. HeoOpaTuMocTh SBOJIOIHH.

IIponcxoxnenne OT HECIENUAIN3UPOBAHHBIX MpenkoB. [Iporpeccupyromas crenuanu3amnms.
AnanTuBHAS paguarys.

JdemoHcTpanuu:

Ioptpertsr: K. Jluanei, XK. b. Jlamapk, Y. [dapeun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Mromnep, A. H. Cesepriios.

Tabmuuel n cxemsl: «Pa3BuTHe OpraHM4eckoro Mupa Ha 3emie», «3apOJbILIIM IT03BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «Dopmbel OOppOBI 3a cymiecTBOBaHUE», «ECTECTBEHHBIH OTOOPY,
«MHoroo06pasue copToB pacTeHui», «MHoroodpasue Hopoa KUBOTHEIX», «llomymsiunuy, «MyTanuoHHas



U3MEHUUBOCTE», «ApoMop¢o3s», «Mamoamanramum», «OOmas nereHepauus», «BIKyLIHe CHIIBI
spomonny», «Kaprta-cxema wmapmpyrta mytemectsust Y. [lapsuna», «boprba 3a cymiecTBoBaHHEY,
«[IpucnocobneHHOCT,  OpraHu3MoBy», «l'eorpaduueckoe  BHI00Opa3oBaHHE», «DKOJIOTHMYECKOE
BU000Pa30BaHUE).

O0bopynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3iNUYHbIMU THUIIAMH OKPACKH, HA0OD MJIOJ0B U CEMSIH,
koyutekuusl «lIpuMepsl 3alUTHBIX MPHUCIIOCOONEHUH y )KUBOTHBIX», MOJeNb «OCHOBHBIC HANpaBICHUS
IBOJIIOLMKY, 00bEMHAas MOJIeNb «CTpOeHKE TOJIOBHOTO MO3Ta MMO3BOHOYHBIXY.

Buoreorpadpuueckas kapra mMupa, KoieKus «DopMbl COXpaHHOCTH MCKOMAEMBIX XHBOTHBIX H
pacTeHuit», Mmoaens anmukamus «Ilepexkpéct xpomocom», BIaXKHbIE MTpenapaThl «Pa3BuTie HaCEKOMOT 0,
«Pa3ButHe nArymkn», Mukponpenapat «pozodunay (HopMa, MyTanuu GopMbI KPbUIEEB U OKPACKH TeJa).

JlabopaTopHble H MpaKkTHYeCKHe PadoThI:

Jlaboparopnast pabota Ne 1. «CpaBHeHrE BHIOB MO0 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparophnast padora Ne 2. «Onucanue nmpucrnocoOICHHOCTH OPraHW3Ma M €€ OTHOCHTEIHLHOIO
XapakTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HH Ha 3em.Jie.

JlonayuHble peAcTaBICHUs O 3apOKACHUH XU3HU. HayuHble TunoTe3pl BOSHUKHOBEHNUS J)KU3HU Ha
3emite: aOWOTE€HE3 M MMAHCTIEPMUS. XUMHUIECKast SBONIONNSA. AOMOTEHHBIH CHHTE3 OPTaHMYECKUX BEIIECTB
U3 HEOPraHMYeCKUX. DKCIIEPUMEHTAIbHOE MTOATBEPKICHUE XUMHUUECKON 3Bojronnu. HadanbHble sTamsl
Oomornormueckoit sBomroruu. ['mmoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HMKHOBEHHE NPOTOKIETKH. IlepBrie KineTku u ux 3ostonusi. PopMUpOBaHUE OCHOBHBIX IPYTII )KUBBIX
OpPraHU3MOB.

PazButne xu3HM Ha 3emie Mo dpaM U nepuogaMm. Karapxei. Apxelickas M MpoTepo30icKas 3pbl.
[lameozoiickass spa u e€ mepuoOAbl: KeMOPHICKHIA, OPJOBUKCKHHA, CHIyPUHCKUH, IEBOHCKHA,
KaMEHHOYTOJIbHBINA, IEPMCKU.

Me3so3oiickas 3pa U e€ nepruoabl: TPHACOBBIN, FOPCKUM, MEIOBOM.

Kaitno3olickas 3pa u €€ nepuoapl: NajaeoreHOBbIA, HEOTEHOBBIM, AaHTPOIIOT€HOBBIH.

XapakTepucTHKa KIMMaTa H TEOJOIMYeCKHX mpoueccoB. (OCHOBHBIE 3Talbl  3BOJIOLUH
PacTUTENILHOTO M >KUBOTHOTO MHpa. ApoMopQo3bl y pacTeHuil u >KuBOTHBIX. IlosiBiIeHue, pacuser u
BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

CucrteMa OpraHM4eckoro MuUpa Kak OTpakeHue 3BOJIOUHMH. OCHOBHBIE CHCTEMAaTHUECKHE TPYIIIBI
OpraHU3MOB.

OBouoLMs YesoBeKa. AHTPOIIONOTHs Kak Hayka. Pa3BuTHe NpencTaBIeHUH O MPOMCXOXKIECHHH
yenoBeka. Meroasl u3ydeHHs aHTpororeHe3a. CXoacTBa M pa3fiMuusl 4YEJIOBEKAa M SKUBOTHBIX.
CucremaTHueCKO€ MOJIOKEHUE YETOBEKa.

JBwkynire cuibl (akTopbl) aHTpororeneza. HaciencTBeHHass H3MEHYMBOCTh M €CTECTBEHHBIH
ot6op. OOIIecTBEHHBIH 00pa3 YKU3HHU, U3TOTOBIICHHUE OPYIUH TPYy/a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIWM U BETBU DBOJIOIMH YEIOBEKA: aBCTPAIONMUTEKU, UemoBek ymenblii, UemoBek
npsaMoxosaiuii, Yesnosek HeanaepTanbCKuil, Yenosek pa3ymHsblil. Haxoaky HCKoNaeMbIX OCTaTKOB, BPEMsI
CyIIIeCTBOBaHMSI, 00JIACTH PACTIPOCTPAHCHUS, 00BEM TOJJOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUS.

UenoBeueckne packl. OCHOBHBIE OOJIBIIAE pachl: eBpoIcoWHAas (E€Bpa3wWiicKas), HErpo-
aBCTPaJIOUTHAS (3xBaTOpHaTBHAsN), MOHTOJIOUTHAS (a3maTcko-ameprKaHCKas). UepTtsl
MPUCTIOCOOJIEHHOCTH TIPEJICTABHUTENIEH YelOBEYECKHX pac K YCJIOBHSIM CYIIECTBOBaHUs. EIWHCTBO
yenoBevecknx pac. Kpuruka pacuzma.

JdemoHcTpanuu:

IToptpetsr: ®@. Pemu, JI. ITactep, A. . Omapun, C. Mumep, I'. FOpu, Y. dapBus.

Tabmumer u cxembl: «Bo3aukHoBeHNe CONHEYHONW CHCTEMEI», «Pa3BUTHE OpraHUYECKOTO MHUPAY,
«PacturenpHas knerka», «KuBoTHas kietka», «lIpokapuoTudeckas kineTka», «CoBpeMeHHas cHcTeMa
OpraHWYECKOro Mupa», «CpaBHEHHE aHATOMHUYECKHX YepT CTPOEHHUS YEIOBEKa M YeJIOBEKOOOpa3HBIX
00e3bstH», «OCHOBHBIE MeCTa IMaJCOHTOJOTHYECKUX HAaXOJOK TIPEIKOB COBPEMEHHOTO YEJIOBEKay,
«JlpeBHelue moan», «JIpesHue noan», «I[lepBble COBpeMEHHBIE JIIOU», «Hel0BeUeCKrue pach».

O6opynoBanne: Myspku «IIporcxoxaenne denoBeka» (OIOCTBI aBCTPANONUTEKA, MUTEKAHTPOTIIA,
HeaH/IepTajiblla, KPOMAaHBOHIIA), CICTIKNA WM H300paKeHHs KaMEHHbBIX OpYIM NMEpBOOBITHOTO YeIOBEKa
(kaMHHU-YOIIIEPHI, pyOurIa, CKpedia), TeOXPOHOIOTHYECKas Ta0InIa, KOJUIeKIMsS «DOopMBI COXpaHHOCTH
MCKOTIAEMBIX )KUBOTHBIX M PACTCHUI».



JlabopaTopHble M MpaKTHYeCKHe PadoThI:

[Ipaktnueckass pabora No 1. «lI3ydeHHme HCKONMAEMBIX OCTATKOB PACTEHHMH M IKUBOTHBIX B
KOJUICKLIUSIXY.

Pecuonanvnulit kKomnonenm

JKCKypcus B KpaeBeaueckuil Myseil. [laneoHTonornueckue 3KCIOHAaTHI.

Tema 3. Opranu3Msbl U OKpy:Kaomas cpeaa.

OKOJOTHsT Kak HayKa. 3ajadd M pasfellbl SKOJOTHH. MEeTOAbl JKOJIOTHMYECKHUX HCCIIeIOBaHUH.
DKOJIOTHYECKOe MHPOBO33PEHNE COBPEMEHHOTO YEITOBEKa.

Cpenpl 00UTaHNST OPTaHU3MOB: BOJIHAS, HA36MHO-BO3TyIITHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsL.

Oxonormueckne  (aktopel. Kiraccndukarms — skoormdeckux — (akTOpoB:  aOMOTHYECKHE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. [[eficTBre SKoMoTHnYecKiX (haKTOPOB Ha OPTaHU3MEI.

AbGunotnueckre (hakTopbel: CBET, Temreparypa, BiakHocTb. Dotomepuommsm. [Ipucmocobmenus
OpPTaHU3MOB K JEHCTBHIO a0MOTHIECKHUX (PAaKTOPOB. bHOTOTHYECKIE PUTMBI.

buoTtnueckne ¢akropel. Buasl OHOTHYECKHX B3aUMOJEHCTBHA: KOHKYPEHIIWS, XWIIHHYECTBO,
cumbno3 u ero ¢Gopmel. Ilapasurusm, Koomepamus, MyTyaiaw3M, KOMMeEHcaln3M (KBapTHPaHCTBO,
HaxJIeOHNYeCcTBO). AMEHcanu3M, HeWTpamu3M. 3HadeHHe OWOTHYECKHX B3aUMOJSHCTBUHA s
CYIIIECTBOBAHHUS OPTAaHU3MOB B IIPUPOIAHBIX COOOIIECTBAX.

DKOJOrHUECKHUE XapaKTCPUCTUKU IOITYJIALHA. OcCHOBHBIE TTOKa3aTeIn nonyJjrsinouu: 4uCJICHHOCTD,
IIJIOTHOCTB, POXAACMOCTb, CMCPTHOCTD, IIPUPOCT, MUT'pALIHA. I[I/IHaMI/IKa YHCJICHHOCTU NOITYJIAIUN U eé
peryaanus.

JdemoHcTpanuu:

[Moptpetsr: A. I'ymbonsar, K. @. Pynbe, 3. ['exkens.

Tabmuuer u cxembl: kapta «[IpupomHbie 30HBI 3emum», «Cpeasl OOMTaHHS OPTaHU3MOBY,
«Doronepuonuzmy, «llomymauumn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIMYJSIHUA HWHPY30pUU-
Tyenpkmny», «[InumeBbie nenmy.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparophast pabora Ne 3. «Mopdosornyeckue 0COOCHHOCTH PACTCHUM M3 Pa3HBIX MECT
oOHTaHUS.

Jlaboparophast pabota Ne 4. «BrusiHue CBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Mpaktuyaeckas padora Ne 2. «[Togcy€T MIIOTHOCTH MOMYJISIMNA Pa3HBIX BHIOB PACTCHUI.

Tema 4. Coob1iecTBa M IKOJOTHYECKHE CHCTEMBI.

Coo0riecTBo opraHu3MoB — OuoreHo3. CTpyKTyphl OMOIICHO3a: BHJIOBas, NPOCTPAHCTBEHHAs,
Tpoduueckas (numesas). Bungsi-nomuHaantel. CBsizu B OHOLIEHO3E.

Okonoruveckue cucTeMbl (dkocucTembl). [loHsitTme 00 2JKocucTeMe U OHOTEOIeHO3E.
OyHKITMOHAIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYICHTH, KOHCYMEHTHI, PeaylleHTh. KpyroBopot
BEIIECTB U MMOTOK dHEPruu B 3kocucteMme. Tpoduueckue (MHIIEBBIE) YPOBHH 3KOCHCTeMBI. [TuineBbIe nienu
n cerd. OCHOBHBIE ITOKA3aTeN DJKOCHUCTEMBI: OuoMacca, MPOAYKIHA. OKOJIOTHYECKHE MHUPaMUIbL:
MPOAYKIIUU, YUCIEHHOCTH, OMoMacchl. CBOMCTBA AKOCHCTEM: YCTOWYMBOCTh, CAMOPETYJIAIHS, Pa3BUTHE.
Cykueccusi.

[Ipupoanbie  3KocHCTEMBI. OJKOCHCTEMBI 03€p W peK. OKOCHUCTeMa XBOWHOTO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  JKOCHUCTEMBL. ATPO’KOCHCTEMBL.  YpOoskocuctembl. buonoruueckoe u
XO3IHCTBEHHOE 3HAUEHHE arPOAKOCUCTEM B YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTtop ycTOWuMBOCTHM OdKocucTeM. CoxpaHeHHe OHOJIOrHYecKOro
pasHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o O6mocdepe. I'panunpl, coctaB U cTpykrypa Ouocdepsl. Kusoe
BemecTBO M ero Qgynkauu. OcobeHHOCTH OHOC]epsl Kak INI00aIBHOH 3KOCHUCTEMBL. JnHamuuyeckoe
paBHOBecHe 1 o0paTHas CBs3b B OHocdepe.

KpyroBopoTsl BemecTB 1 OMOreOXMMHUYECKUE LUKIbI 3IEMEHTOB (yriaeposa, a3oTa). 30HaAIbHOCTb
ounochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoeuecTBO B Oumocdepe 3emmu. AHTPONOTeHHbIE W3MEHEHUs B Ouocdepe. [mobanmpHbIC
9KOJIOTHYECKHUE MTPOOIEMBI.

CocymecTBoBaHue MNpupoAbl W dYenoBeuecTBa. CoxpaHeHue OmopazHOOOpa3Hs Kak OCHOBA
ycroitunBocTH Ouocepsl. OcCHOBa pPalMOHAIBHOTO YIPaBIEHUS NPUPOIHBIMH pecypcaMH H HX
ucnonb3oBanue. JJocTikeHns OMOIOTHH U OXpaHa MPUPOIBL.



JleMOHCTpanyu:

TToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuuer m cxemsl: «[lumessle nenn», «buomeno3: cocraB u cTpykrypay, «lIpupoansie
coobmiectBay, «lenn nmuranus», «Oxojorudeckas nupamuaa», «bruocdepa u uenoBex», «Ikocucrema
IMIUPOKOJIIUCTBEHHOTO Jeca», «IKOCHCTEMa XBOHHOro neca», «buoleHo3 Boxo&Ma», «ArpoLEHO3Y,
«[IpuMepHbIe aHTPOTIOTeHHBIE BO3JCHCTBHSI Ha IPUPOAY», «BakHelIne NCTOUHUKY 3aTPs3HEHUS BO3/AyXa
U TPYHTOBBIX BOZ», «[louBa — BaxkHelmas coctapistomas ouochepo», «DakTopbl nerpajanuu Mo4B»,
«[lapaukoBbiit 3¢ddexr», «PakTOpbl pPaAMOaKTUBHOIO 3arps3HeHHst Ouocdeps», «OO0mas CTpykTypa
ounocdeps», «PacmpocTpanenue xu3HH B Onocdepe», «O30HOBBIH 3kpaH Ouocdeps», «Kpyrosopot
yriepoga B onocdepe», «KpyroBopot azora B mpupoae».

ObopynoBanue: Mojenb-ammuinkanus «TunuuHble  OMOIEHO3bl», repOapuil  «PacTuTenbHbIe
coobmiectBay, komeknuu «buomenos», «Bpeautenn BakKHEHIINX CEIHCKOXO3SHCTBEHHBIX KYIBTYDPY,
repbapuy M KOJUIEKIUH PACTEHUI M KMBOTHBIX, NPUHAIUIEKAIINE K Pa3sHBIM DKOJOTMYECKHM TpyIMIamM
onHoro Buzaa, Kpacnas kuura Poccuiickoit ®enepannu, n300paxkeHus] OXpaHsIeMbIX BUIOB PACTCHUH U
JKUBOTHBIX.

Pezuonanvnulii Komnonenm

IIpakTuyeckas pa6ora «/3ydyeHne u omnucaHue ypOOIKOCUCTEMBD» (Ha MpuMepe
r.Ilsaturopcka)

IKCKypeusi «IKCKypCcHs B THIWYHBIN OnoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXO/JI0JIbHBII MJIM IOWMEHHBIN JIyT, 03epo, 00110TO)» (moiiMeHHbIH jec p.IloaKkymok)

IKeKypeust «IKCKYpCUsl B arpodKOCHCTEMY (Ha I0JIe WM B TEIUIMYHOE XO3SiCTBO)» (CT.
KOHCTaHTHUHOBCKOI).

Pezuonanvnuiit Komnonenm

[Ipuponnbie coobIIecTBa B Kpae, MX 3B€HbS U MHUIIEBHIE CBSA3HU. MI3MEHEeHMs PUPOTHBIX
COOOILIECTB MOJT BIUSHUEM JESTEIBHOCTH uenoBeka. OXpaHa MECTHBIX MPUPOJHBIX COOOIIECTB.
CucremMa MOHUTOpPUHTA B Kpae.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTCsi TpeOOBaHHS K pe3yabTaTaM OCBOCHHS 00yUYaroIIUMHUCS
NporpaMM cpenHero o0miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yabTaTOB OCBOEHMS MpeaMeTa «bruonorusy BbIIENEHbI Clenyroue
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPaKIaHCKOW MICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH M CAMOOMPEACICHUIO, HATMUYUEe MOTHBALUHN K 00y4eHHI0 OUOJIOTHH,
LeNICHANpPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHHH JHYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAIWIHMNA pa3BUTHs OMOJOTMYECKOTr0 3HAHHS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaroIuXcst
PYKOBOJCTBOBAThCS B CBOEH I€ATENBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IPUCYIITUMH CUCTEME
Onosornueckoro oopa3oBaHus, HAUINYKE YKOJIOTHYECKOTO PABOCO3HAHUS, CTIOCOOHOCTH CTaBUTH LS U
CTPOUTD KU3HECHHBIC TUIAHBI.

JImaHOCTHBIE pe3yNnbTaThl OCBOEHUS mpeaMeTa «bHomorusn TOCTHTAIOTCS B €IWHCTBE YYeOHOU U
BOCITUTATENbHON JEATENBHOCTU B COOTBETCTBUU C TPAJULUUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMH,
WUCTOPUYECKUMH W IyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPHUHITHIMH B OOIIECTBE MpaBWIAMH U
HOpMaMH TIOBEJEHHSI M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHMS, CAMOBOCIIMTAHHS W CaMOPAa3BHTHS,
Pa3BUTUS BHYTPEHHEHN MO3ULIMH JTUYHOCTH, IATPUOTU3MA, YBAXKECHHUSA K 3aKOHY U MPABONOPAIKY, UETOBEKY
TpyZa U CTapIeMy TOKOJIEHHIO, B3aAUMHOTO YBaXKEeHHS, OEpEeKHOTO OTHOMIEHUS K KYJIbTYPHOMY HACIIEIUIO
Y TpaJULKSIM MHOTOHAalIMOHANBHOrO Hapona Poccuiickoit denepanuu, Npupoie U OKpyXarolieil cpene.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mpeaMera «bHONOTHS» MOMMKHBI OTpaXkaTh
TOTOBHOCTH M CTIOCOOHOCTH O0YYarOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HUIHEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpWEHTAlWH, TO3UTHBHBIX  BHYTPEHHUX  YOEKISHUIA,
COOTBETCTBYIOUINX TPAAUIIMOHHBIM [IEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIIMPEHIE KIU3HEHHOTO OIBITa
Y OTBITA JAESITEILHOCTH B MPOLIECCE PEATU3AL[MU OCHOBHBIX HAIIPABJICHUM BOCIUTATENIbHON ACSITENIBHOCTH,
B TOM UYHCJIE B YACTH:

1) rpasKIaHCKOro BOCIUTAHUS:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3WIMK OOYYArOIIEerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHWE CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00513aHHOCTEH, yBa)KEHUE 3aKOHA U TIPABOTIOPS/IKA;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JeSATENTFHOCTH MPH CO3JaHUN Y4eOHBIX IPOEKTOB, PEIICHUN
yueOHBIX M TI03HABATENBHBIX 33/1a4, BBIMTOTHEHUU OUOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEENsATh COOCTBEHHYIO MO3MIMIO 10 OTHOIIEHHIO K SIBJICHUSM COBPEMEHHOM
JKU3HHU U OOBSCHSATE €€;

YMEHHUE YYUTHIBATH B CBOMX JCHCTBHUIX HEOOXOUMOCTb KOHCTPYKTUBHOT'O B3aUMOJICHCTBUSI JIIOIEH
C pa3HBIMU YOEXKJICHUSIMH, KYJIbTYPHBIMH [IECHHOCTSIMH U COI[ATIbHBIM MOJIOKCHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMOJIHEHHS YUEOHBIX, T03HABATEILHBIX
M HCCIIEeOBATENbCKUX 3a]a4, YBaXUTEIHLHOTO OTHONIEHUS K MHEHHIO ONMOHEHTOB NPU OOCYXIECHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATENBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUICKON IPaXTaHCKOM HIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHHS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU Mepea PoauHoM, rop10CTH 3a CBOM Kpai, cBoto PonnHy, CBOi S3BIK U
KYJIbTYpY, MPOILIOE U HACTOSIIIee MHOTOHAITMOHAIBHOTO Hapoia Poccuy;

[IEHHOCTHOE OTHOIICHHE K MTPUPOTHOMY HACIEIUIO U TaMATHUKAM MPUPOJIBI, TOCTIKeHUsIM Poccnn
B HayKe, HCKyCCTBE, CIIOPTE, TEXHOJOTUSX, TPYIE;

CIOCOOHOCTh OICHMBATh BKJIAJl POCCHMCKUAX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE OWOIIOTHH,
TMOHUMaHUsl 3HaYeHUs OWMOJIOTHH B MO3HAHWHU 3aKOHOB TPUPOJIBI, B KU3HH YEIOBEKa M COBPEMEHHOTO
00I111eCTBa;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTH K CITy’KEHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 33 €T0
Cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:



0CO3HAHKE TyXOBHBIX LIEHHOCTEH POCCUHCKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MOBEICHUS;

CIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSCh Ha
MOpabHO-HPABCTBECHHBIC HOPMBI M IICHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMTENAM, CO3JAaHHI0O CEMbU HAa OCHOBE OCO3HAHHOTO
MIPUHATHUS IICHHOCTEH CEMEIHOMN JKM3HHU B COOTBETCTBHHU C TPAAMIUAMU HaponoB Poccuy;

4) 3cTeTUYeCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOIICHHUE K MUPY, BKITFOUAsi SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOT'O TBOPUYECTBA,
CHOpTa, TPyAa, OOIECTBEHHBIX OTHOLICHHIA;

MOHUMAaHUE 3MOIMOHAIBHOTO BO3ICHCTBUS )KUBOM MPUPOJBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKCHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMIICHUC NPOSBIATH KauyecTBa
TBOPYECKOU JTUIHOCTH;

5) ¢usuveckoro BocnmuTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
Osaronosyums:

MOHMMaHUE W pealn3anus 37J0pOBOro M 0e30macHOTO o0pasza XKU3HH (30pOBOE NHTAHWE,
COOJIFOIeHre THTHEHNYECKHX MPABUII U HOPM, COATAHCUPOBAHHBINA PEXKUM 3aHATHH U OTABIXA, PETYIsIpHAs
¢u3nyecKas akTUBHOCTE), OEpeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOMIEHUS K COOCTBEHHOMY
(U3UIECKOMY H TICUXUYECKOMY 3/I0POBEIO;

MMOHUMaHWe TEHHOCTH MPAaBWJI HHIUBUAYAIHHOTO W KOJJIEKTUBHOTO O€30MAaCHOTO TOBEICHHS B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAaHUE MOCIECTBUI U HETIPHUSTHS BPEIHBIX MPUBbIUEK (YITOTPEOISHISI aIIKOTOIIS, HAPKOTUKOB,
KypeHus);

6) TPY10BOI'0 BOCIIMTAHMSA:

TOTOBHOCTH K TPy, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH [EATENbHOCTH TEXHOJOTHYECKOW W COIHAIbHOW HAIpaBICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATh, TUTAHUPOBATH M CAMOCTOSITEITFHO BHITIOTHSTH TAKYIO JIEATEIHHOCTD;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BhIBATh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIMTAHUS:

HKOJIOTUYECKH 1IEIeCO00pa3sHOe OTHOIICHHE K MMPUPO/IE KaK NICTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €&
CYIIIECTBOBAHUS;

MTOBBIIIICHUE YPOBHS IKOJIIOTUIECKON KYIbTYPBhI: IPUOOPETEHUE OMBbITA IIAHUPOBAHUS TTOCTYIIKOB U
OLIEHKHU UX BO3MOKHBIX MOCJIECJICTBUI JJIsl OKPY’KaIOIEH Cpebl;

0CO3HaHHUE MI00ATBHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U IyTel MX peIIeHHS;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpEeTaeMble NMPU HM3yuYeHHH OWOJOrMU 3HAHUS W YMEHUS TpU
pelieHnu TpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM IPHPOJIONONIB30BAHUEM (COOJIOICHHE TPABHII
IMOBCACHUA B NPHUPOJAC, HAIIPABJICHHBIX Ha COXPAHCHHUE pPABHOBECHUA B J3KOCHUCTEMax, OXpaHy BH/OB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
IIPOrHO3UpPOBAThH He6HaI‘OHpI/IHTHBIe OKOJIOTUYECKUE TIOCICACTBUA TMPCAIIPHUHUMACMBIX HeﬁCTBHﬁ )51
MPeIOTBpAIlaTh UX;

HaJIMYKUEC pa3BUTOT'O SKOJIOIT'MYCCKOI'0 MBIIJICHUA, 3KOJIOTHYECKOMN KYJBTYPbI, OIIbITa ACATCIIBHOCTH
3KOJIOTHYECKOMI HaIrpaBJICHHOCTH, YMECHHUA PYKOBOACTBOBATLCA MU B HO3HaBaTeHBHOI\/’I,
KOMMyHHKaTHBHOﬁ u COHHaHLHOﬁ MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B HpaKTI/I‘IeCKOfl ACATCIBbHOCTHU
9KOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 TTO3HAHUSI:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH
1 O0IECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JUAJIOre KYJLTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IIOJIMKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHME S3bIKOBON W YMTATEIHCKOW KYIBTYPHI KaK CPEJICTBA B3AMMOJCUCTBUS MEXIY
JOBMH U TIO3HAHUS MUPA;

MOHMMaHue crenuduky OHOJIOTHH Kak HayK, OCO3HaHusA ¢ poid B (HOPMHUPOBAHUHU
PaIlMOHAIBHOTO HAYYHOTO MBITILICHUS, CO3IaHUU IIEJIOCTHOTO MPEJICTABICHUS 00 OKPYXKAIOIIeM MUPE KaK



0 eAMHCTBE TIPHUPOJBI, YEIIOBEKa M 0OLIecTBA, B MO3HAHUU NMPUPOTHBIX 3aKOHOMEPHOCTEH M pPEIICHUH
npobJeM coXxpaHeHUs IPUPOIHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU Ul COBPEMEHHOW LMBWIIM3ALUH: OOecleueHHs] HOBOTO
YPOBHS pa3BUTHsI MEAUIMHBI, CO3/IaHHE MIEPCTIEKTUBHBIX OMOTEXHOJIOTHA, CTOCOOHBIX PeLIaTh peCypCHBIE
npoOJeMbl pa3BUTHS YEJIOBEUECTBA, MMOUCKA MyTeH BBIXOJA U3 TI00aJbHBIX HKOJOTHYECKHX MPOOJIEM H
obecrieyeHus1 mepexofa K YCTOHYMBOMY pAa3BUTHIO, PallMOHAJIBHOMY HCIOJIB30BAHUIO IMPHPOIAHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TOyYeHHH OMOJOrMYECKUX 3HAHHUH B IEIISX MOBBIIICHUS 00IIEH KyJIbTYPBI,
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTh (YHKUHOHAJIBHOH TI'PaMOTHOCTH
oOyyaromuxcs, GopMUpyeMoii Ipu U3y4eHUH OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB TO3HAHHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh IONydaeMble 3HAHMS JIs aHalu3a W OOBSICHEHMs SIBJICHUH OKpY)KaloIIero Mupa H
NPOUCXOASIMX B HEM HM3MEHEHHI, YMEHHE JeNaTh OOOCHOBaHHBIC 3aKIIOYCHHUS Ha OCHOBE HAYYHBIX
(aKTOB M UMEIOIINXCS IAHHBIX C LIENbI0 MOTY4YeHHs JOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTh CaMOCTOSITETIbHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHWA JIsl pelleHHs MpodieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHHE [EHHOCTH HAy4YHOW JESTeNFHOCTH, TOTOBHOCTH OCYIIECTBISATH IPOCKTHYIO U
HCCIIEZIOBATEIBCKYIO IESITEIbHOCTh HHANBUTYaIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HETPEPHIBHOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAHHUH 110 OMOJIOTUHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMU.

METAINPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHsle pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusy BKIIOYAIOT: 3HAYNMBbIE
Uit QOPMHPOBAHHUS MHPOBO33PEHHUS  OOYYAIOMIMXCSH  MEKIUCHHUIDIMHAPHBIE  (MEXIPEIMETHEIE)
oOIIeHayYHbIE MOHATHUS, OTPAKAIOIINE LETOCTHOCTh HAYYHOH KapTHHBI MHpa M CIEHU(UKY METOIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SIBJICHHE, MPOLECC, CUCTEMA,
Hay4HbIH ()aKT, MPUHLMIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJoBaHUe, HaOIIoleHHE,
U3MEpEHHe, OSKCIEPUMEHT U JpYIuX), YHHUBEpCaJbHble Yy4ueOHble JAeHCTBHS (TIO3HABATENbHBIE,
KOMMYHHKaTUBHBIE, PETYJIITUBHBIE), oOecreurBatomye (GopMupoBaHue GyHKIHNOHAIBHON TPAMOTHOCTH U
COLMAILHOW KOMIIETEHIMH OOYYalOLINXCsl, CHOCOOHOCTh OOYyYaroIMXCsl HCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUITUHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUs W YHHUBEpCalbHble y4ueOHbIe JCHUCTBHS B
II03HABATEJILHON U COLUATIbHON ITPaKTUKE.

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHS MPOrPaMMBI CpeJlHEro oOuiero oOpa3oBaHHS JOJKHBI
OTpaXkaTh:

OBiaieHHe yHUBePCATBLHBIMH Y4eOHBIMYU MO3HABATEILHBIMH AeCTBUMU:

1) 6a3oBble JOrHYecKUe e CTBHSA:

CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaIH3UPOBaTh IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHWU 3HAHWH NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a, CHUHTE3a,
cpaBHEHHs, Kinaccupukanmuy, o000IIeHNS), PACKPBIBATH CMBICT OMOJIOTHYECKUX MOHATUN (BBIIENATH WX
XapaKTepHbIe MPU3HAKH, YCTAHABINBATH CBS3U C JPYTUMH NOHSATHIMH);

OTIPEJISNIATh TENU JCATEIIbHOCTH, 3a/laBasi mapamMeTpbl U KPUTEPUU UX JIOCTHIKEHHSI, COOTHOCHUTH
PE3YIBTAThI IEATENLHOCTH C TOCTABICHHBIMHE EJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS JJIsl OOBSICHEHUST (J)aKTOB U SIBJICHUH KUBOU MPUPO/IBI;

CTPOWUTH JIOTWYECKHE PACCYXJIEHUs (MHIYKTHBHBIC, JEIyKTUBHBIC, 10 aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHBOPEYUS B pacCMaTPUBACMBIX SBICHUSX, (OpMYJIMpOBaTh BBIBOJBI U
3aKJTFOYEHUS;

NPUMEHSATh CXEMHO-MOJICNIbHBIE CPEJICTBA JUIsSi TPENCTABIICHUS CYIIECTBEHHBIX CBsI3eH W
OTHOIIICHUH B N3y4aeMbIX OMOJIOTHUECKUX OOBEKTAX, & TAKIKE MPOTHBOPEUHH PA3HOTO PO/JIa, BHISBICHHBIX
B Pa3IMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

paspabaTeiBaTh IUIAH pEHICHUS NpoOIeMbl ¢ Y4€TOM aHajiM3a HMEIOUIMXCS MaTepUalIbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBHI B JICSTEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIHTATOB LENSM, OLICHUBATD
PHCKH MTOCTEACTBUI AEATEILHOCTH;



KOODIMHHPOBAaTh M  BBIIONHATH paboTy B  YCIOBHSX PEalbHOr0, BUPTYaIbHOTO U
KOMOWHHPOBaHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KpeaTUBHOE MBILUICHUE MIPY PEIICHUH KU3HEHHBIX IPoOIeM.

2) 6a30BbIe HCCJIEIOBATENILCKHIE A CTBHS:

BJIaJeTh HAaBBIKAMH Y4eOHO-MUCCIIENOBATENbCKONH M TNPOCKTHOW JEsTEIbHOCTH, HAaBBIKAMH
paspenieHus mpobeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS
NPaKTUYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHbIX METOJ0B TIO3HAHHUS;

WCIIOJIb30BaTh Pa3IMYHbIC BUBI JESITENbHOCTH 0 MOTYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETalny,
npeoOpa3oBaHUI0O W TNPUMEHEHHIO B YUEOHBIX CHTyallUsX, B TOM 4YHCJE MPH CO3JaHUH YYEOHBIX H
COLIMANIBHBIX MTPOEKTOB;

¢opMHpOBaTh HAYYHBIH THIl MBIIUICHUS, BJIaJeTh HAyYHOW TEPMUHOJOTHEH, KIIOUYEBBIMH
MOHSATHSAMU ¥ METOAAMHU;

CTaBHTH M (POPMYIHPOBATH COOCTBEHHBIC 3a]]a4M B 00pa30BaTEIbHON ACATEILHOCTH U YKU3HEHHBIX
CUTYyalusX;

BBISBIISITh NIPUYMHHO-CIICAICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a4ady, BBIIBUTATh THUIOTE3y €€
peLICHNs, HaXOOUTh apryMEHTHl IJISl JOKA3aTelbCTBA CBOMX YTBEPKACHHUM, 3aJaBaTh MapaMeTpsl U
KPUTEPHUH PELICHUS;

AHAJTM3UPOBATh NOJIYYEHHBIC B XOJIE€ PEIICHHUs 3aaud PEe3yJIbTaTbl, KPUTHUYECKH OLIEHHBATH UX
JOCTOBEPHOCTH, IPOrHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYaLlMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILLECTBIISITh LIEJICHANPABICHHBI IOMCK IIEpeHOca CPeIACTB H  CHOCOOOB JEHCTBUSL B
po(heCcCHOHATBHYIO CPELyY;

YMETh IEPEHOCUTH 3HAHUS B [TO3HABATENBHYIO M IPAKTUYECKYIO 00IaCTH KU3HEACITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeil;

BBIIBUTATh HOBBIC MJEH, IpeajaraTb OPUrHHaJIbHbIC MOAXOAbl U PEIICHHS, CTAaBUTh MPOOIEMbI U
3a[a4u, JOITyCKAIOUINE albTePHATUBHBIC PEILICHHS.

3) pa6ora ¢ undopmanmeii:

OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHMKAX MH(pOpMauuu (Tekcre yuyeOHOro mocoOusi, HaydHo-
HOIYJISIPHON JIUTEpaType, OMOIOTMUECKUX CIOBapsAX M CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JAaHHBIX, B
WHTtepHeTe), aHaIM3UpOBaTh MHGOPMALMIO PA3IMYHBIX BUAOB M (HOPM INPEACTABICHUS, KPUTHUECKH
OLIEHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUHBOCTD;

(dbopMyIUpoOBaTh 3aMPOCHl U IPUMEHATh Pa3IMYHbIE METOABI IPH MTOKUCKE U 0TOOPE OMOIOTHIECKON
uHpOpMaIK, He0OXOAUMOM /TS BBIIOIIHEHHS y4eOHBIX 3ajay;

npuoOpeTaTb  ONBIT — WCHOJNB30BaHUS  MH()OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BaHUSI PA3IMIHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpPATh ONTHMANBHYI0 QOpMY TpejacTaBiieHHs Ouojormyeckoil nadopMamu
(cxemsbl, Tpad Ky, AHATPAMMBI, TAOJIUIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KA4eCTBE Cpe/ICTBA MpU paboTe ¢ OMoornyeckoil HHpopMaIue:
NPUMEHSTh XUMHUYECKUE, PU3NUECKUE U MaTEeMaTHYEeCKUe 3HAKH U CHUMBOJIBI, POPMYJIIBI, aO0OpeBHaTypy,
HOMEHKJIATYyPY, UCIIOI30BaTh U PE0OPa30BhIBATh 3HAKOBO-CUMBOIMYECKUE CPEACTBA HATIISHOCTH;

BJIaJIETh HABBIKAMH PACIIO3HABAaHUS W 3alIUThl MHPOpPMANWH, WHOOPMAIMOHHONW 0E€30MacHOCTH
JTUYHOCTH.

OgiaieHHe YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH JIEHCTBUAMU:

1) odmenne:

OCYIIIECTBIISITH KOMMYHUKAIIMA BO BceX cdepax KHM3HHM, aKTHBHO y4acTBOBATh B JIUAJIOTE WIIH
JUCKYCCHH TIO CYIIECTBY OOCYyXJaeMoi TeMbl (YMEHHE 3a/laBaTh BOIMPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCHUTEIIFHO BBITTOJTHEHUS MpeiaraeMoi 3ajjauy, yYUThIBaTh WHTEPECHl H COTJIACOBAHHOCTH MO3MIINHI
JPYTUX YYaCTHUKOB JMAIOTa WU IUCKYCCHH);

pacrio3HaBath HeBepOaJbHBIE CpEJICTBA OOIICHWS, MOHWMATh 3HAYEHHE CONMAILHBIX 3HAKOB,
NPENOCHUIOK BO3HUKHOBEHUsI KOH(IMKTHBIX CHTYyalldii, yMEThb CMsr4aTh KOH(IUKTHI M BECTH
MIEPErOBOPEI;

BJIAJCTh Pa3IMYHbIMU CIIOcOOaMM OOLIEHHS U B3aUMOJEWCTBUS, ITOHUMAaTh HAMEPEHMs IPYIUX
JIOJICH, TIPOSIBIIATH YBAKUTEIBHOE OTHOLIEHHE K COOSCEAHUKY M B KOPPEKTHOH (hopme GpopMynnpoBaTh
CBOU BO3pPaKEHUS,;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJNICTB.



2) cOBMeECTHAasI 1eITeIbHOCTh:

MOHUMATh U UCTIONB30BaTh MPEUMYIIECTBA KOMaHIHON M MHANBUAYAIBHONW PaOOTHI MPH peIICHUH
Onosornueckoi  mpoOneMbl, OOOCHOBBIBATH HEOOXOIWMOCTb MPHUMEHEHHUS TPYMNIOBBIX  (OpM
B3aUMOJICHCTBUSI IIPH PELICHUH y4eOHO! 3a1a4H;

BHIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX MACUCTBHHA C Y4€TOM OOLIMX MHTEPECOB H
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMIMATH 1€ COBMECTHOM €ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH ACHCTBUSA IO €€
JOCTIKEHHIO: COCTABIIATH IJIaH JICHCTBUH, pacpeliesisiTh PONIK ¢ YIETOM MHEHUH yYaCTHUKOB, 00CYKIaTh
pe3ybTaThl COBMECTHOU paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXKAOTO YYacTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 10
pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE MPOEKTHI, OLEHUBATh MWJEH C TO3UIUM HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTHUYECKON 3HAUMMOCTH;

OCYIIECTBIATh MO3UTHBHOE CTPATETHUECKOE IOBEJECHUE B PA3IWYHBIX CHUTYalUsX, MPOSABIATH
TBOPYECTBO M BOOOpakeHUE, ObITh HMHULIUATHBHBIM.

OBiajgeHue YHUBEPCAIBHBIMHI PEryJIATUBHBIMH JeHCTBUSMM:

1) camoopraHu3amus:

UCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHMS ISl BRIABICHUS MPOOJIEM U UX PELICHHS B KU3HCHHBIX U
YyUeOHBIX CUTYALMSIX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUII 11€JIEBbIE X CMBICIIOBBIC YCTAHOBKH B CBOUX JEHCTBUSIX
Y TIOCTYIIKAX IO OTHOIIEHUIO K )KHBOM MPUPOJE, CBOEMY 340POBBIO U 30POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYILLECTBIIATH M03HABATENBHYIO ACATEIbHOCTD, BBISIBIATE [IPOOJIEMBI, CTABUTH U
dbopmynupoBaTh COOCTBEHHBIE 3aa4u B 00pa30BaTEIbHOM NESTEIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITETIbHO COCTaBJATh IUIAH PpEIICHUS MNpoOJeMbl C YYETOM HMMEIOLIMXCS PECYpCoB,
CcOOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIVsIM;

pacuIMpsATh PaMKU y4eOHOT 0 IpeIMeTa Ha OCHOBE JIMYHBIX MPENIOYTECHHI;

JieNiaTh OCO3HAHHBINA BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHHUIO IIUPOKON 3PYIAULIUHU B Pa3HBIX 00JaCTAX 3HAHUH,
MOCTOSIHHO TIOBBILIATE CBOI 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBEI B ACSTEIbHOCTh, OLICHUBATh COOTBETCTBHE
pE3yIBTAaTOB LENSIM;

BJIQJICTh HABBIKAMH I103HABATEIBLHOW PEQUIEKCHMM KaK OCO3HAHMS COBEpPIIACMBIX JCHCTBHI U
MBICITHTENILHBIX TIPOLIECCOB, MX PE3YIIBTATOB M OCHOBAHUH, UCIIOJIL30BATh MPUEMBI pEQIICKCUH JIJISI OLIEHKU
CUTYaIllH, BEIOOpA BEPHOT'O PEIICHHUS;

YMETb OIIEHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 110 UX CHIKEHHIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3€E PE3yIbTaTOB AEATEIHHOCTH;

3) npuHsTHE CEOS U IPYTHX:

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJTOCTATKU M IOCTOMHCTBA;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3€E PE3YIIbTATOB JAEATEIHHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTHX Ha OMINOKH;

pa3BUBATh CIIOCOOHOCTh TIOHUMATh MU C TO3UIHHU JIPYTOTO YeJIOBEKa.

HPEJMETHBIE PE3YJIBTATDI

[IpenmeTtHbie pe3ynbraThl ocBoeHus porpamMMbl COO 1o 6uosioruu Ha 6a30BOM YPOBHE BKJITFOUAIOT
crierdpuueckye s yueoHoro npeameTa « BHojorusy HaydHble 3HAHHSI, YMEHHUS M CIIOCOOBI ICHCTBUH 110
OCBOCHHIO, WHTEPNIPETANA U TPEOOPa30OBAHUIO 3HAHHMA, BUABI NEATCIHLHOCTH TIO TOIYYEHHIO HOBOTO
3HaHWUA ¥ MPUMEHEHUWIO 3HAHWM B Pa3lIMYHBIX YYEOHBIX CHTYallMsSX, & TAKKE B PEANBbHBIX JKU3HEHHBIX
CUTYyaIusIX, CBS3aHHBIX ¢ OWonoruei. B mporpamme mpeaMeTHbIe pe3ysbTaThl MPECTABICHBI 110 TO1aM
oOydeHwusl.

IIpenMeTrHbIe pe3ynbTaThl OCBOCHUS Yy4eOHOro npeamera «buomorus» 6 10 Kiacce NOIKHBI
OTpaXkaTh:



c(hOopMHPOBaHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHS,
0 BKJaJI€ POCCHHCKMX M 3apyOeXHBIX YUEHBIX-OMOJIOTOB B PAa3BUTHE OHOJIOTHH, (QYHKIHMOHAJIBHON
TPaMOTHOCTH YeJIOBEKA JJIS pElIeHNs KU3HEHHBIX 33/a4;

YMEHHUE PAaCKPBIBATh CO/ICPKaHUE OMOIOTUIECKUX TEPMUHOB H MIOHSTUI: )KU3Hb, KJIETKA, OPTaHU3M,
MeTaboan3M (OOMEH BEIIECTB M MPEBpALCHHUE SHEPrHH), TOMEOocTa3 (CaMOperyisilus), ypOBHEBas
OpraHM3alys XUBBIX CUCTEM, CAMOBOCIIPOU3BECHNE (PENPOAYKLIKS), HACIEACTBEHHOCTh, N3MEHYHBOCTD,
POCT U pa3BUTHE;

yYMEHHUE u3NlaraTh OMOJOrHYecKue TEOpUH (KIETOUHAas!, XpOMOCOMHAs, MyTallMOHHAS, IEHTpaJIbHAS
JorMa MOJIeKyIspHoi Ouonoruu), 3axonsl (I. Mengens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LEHTPax MHOroo0pa3us U MPOUCXOXKICHHUS Ky IbTypHBIX pacTeHuid H. V. BaBunosa), onpeaensTe rpaHULIbI
MX IPUMEHUMOCTH K HBBIM CUCTEMAaM;

YMEHHUE BJIaJeTh METOJaMH HAayYyHOTO MMO3HAaHWS B OMOJIOTMU: HAONMIOACHUE U ONHCAHUE YKUBBIX
CHCTEM, IPOLIECCOB U SIBIICHUIA, OpPTaHU3aIMs U TPOBEIeHHE OMOIOTNIEeCKOTO SKCIIEPUMEHTA, BHIIBIKCHHUE
TUIIOTE3b], BBISBICHHE 3aBUCHMOCTH MEXAY HCCIEAyEeMbIMH BEIMYHMHAMH, OOBSCHEHHE IMOIYyYSHHBIX
pe3yIbTaTOB, WCIOJIH30BAHHBIX HAYYHBIX TOHATHH, TEOpWH W 3aKOHOB, YMEHHE JellaTh BHIBOABI Ha
OCHOBaHUH TOJIYIEHHBIX PE3yIIbTATOB;

YMEHHE BBIIEIATh CYIMIECTBEHHBIE TPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT H OYKAPHOT,
OHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH TIIPOIIECCOB: OOMEHa BEIIECTB U
MIPEBPAIICHUS SHEPTUH B KIIETKe, (POTOCUHTE34, INIACTHIECKOT0 M SHEPTETHIECKOTO 00MEHa, XEMOCHHTE3a,
MHUTO3a, Mei103a, OTUTOIOTBOPEHHUS, PAa3MHOXKEHHS, HHIUBUAYAIBHOTO Pa3BUTHS OPTaHN3Ma (OHTOTEHE3);

yYMEHHE PUMEHSTH TOJTYYeHHbIE 3HAHUS U OOBSICHEHUST OMOJOTHYECKHX TPOIIECCOB U SIBICHU,
JUTSL TIPUHATHS MPAKTUYECKUX PEIICHWH B MMOBCEIHEBHOW JKHM3HH C IENBI0 o0ecriedeHns 0e301MacHOCTH
CBOETO 3/IOPOBBSI U 3J0POBBS OKPYKAIOUINX IFOJIEH, COONIO/IEHUS HOPM T'PaMOTHOTO TIIOBEACHUS B
OKpY’KaroIe MpUpOTHON cpeie, MOHNMaHNe He0OXOAMMOCTH HCTIOIB30BaHMUS JOCTHIKCHUN COBPEMEHHON
OMOJIOTHH ¥ OMOTEXHOJIOTHH TSI PAIlIOHAIEHOTO MTPUPOIOTIONH30BAHHS,

YMEHHE pelIaTh JJIEMEHTapHbIe TEeHETHYECKHEe 3a7add Ha MOHO- U UTHOPHIHOE CKPEIINBaHUE,
CIIETUIGHHOE HACJIeJIOBaHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKpEHIMBAHHSA U TPEICKa3aHUs
HACJIeJIOBaHUS TIPU3HAKOB y OPTraHU3MOB;

YMEHHE BBITIONHATH JIA0OPATOPHBIE M MpaKTU4YecKre paboThl, COOMOIaTh MpaBmila Mpu padoTe ¢
y4eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTUYECKH OIICHUBATH U MHTEPIPETHPOBATh MHPOPMAIIHIO OMOJIOTHYECKOTO COJIEPIKAHUS,
BKITIOUAIONIYIO TICEB/IOHAYYHBIC 3HAHHUS M3 PA3JIMYHBIX NCTOYHUKOB (CPEICTBA MAacCOBOW HH(OpMaIuHy,
HAyYHO-TIOITYJISIPHBIE MaTepHaibl), ATHYECKHUE AacHeKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOIIOTHH,
MeIUIHE, ONOTEXHOJIOTHH;

YMEHHE CO3]1aBaTh COOCTBEHHbBIC NMMChbMEHHBIC W YCTHBIE COOOIIEHUS, 0000I11ass ONOIIOTHIECKYIO
WHQOPMAIUIO U3 HECKOJIBKHX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUIHBIN anmapatr OHOJIOTHH.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUS ydeOHOro mnpeamera «buosorus» 6 11 Kaacce IOKHBI
OTpaXkaThb:

c(hopMHPOBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHHU B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B () OpMHPOBaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA M HAYYHOTO MUPOBO33PEHUS,
0 BKJIaJie POCCHUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pPa3BUTHE OHMOJIOTHH, (DYHKIIMOHATLHOU
TPaMOTHOCTH YeJIOBEKa JJISl pEIIeHHUs )KU3HEHHBIX 3aj1a4;

YMEHHE pacKphIBaTh COAEpKaHWE OWOIIOTMYECKHX TEPMHHOB W TIOHATHI: BHJ, MOIYJISALKS,
TeHO(OH/I, SBOIIONMS, JBIKYIIUE CHIBI ((aKTOPBI) 3BOJIIOLUH, MPHCIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30BaHUE, SKOJIOTHIECKUE (PaKTOPhI, SKOCHCTEMa, IPOTYIIEHTHI, KOHCYMEHTHI, PEIIYIIEHTHI, eI
MUTaHKS, SKOJIOTHYecKas nmipamMuia, OuoreoreHo3, ouochepa;

yYMEHHE W3JIarath Omosiorndeckue Teopuu (dBomonnoHHas Teopus Y. [lapBuHa, cHMHTETHYECKas
TEOpHs DBOJIIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxoactBa K. M. bapa, gepenoBanms
TJIaBHBIX HampapiieHud U myteit spomonnu A. H. CeBeprioBa, yuenus o 6mocepe B. 1. Bepranckoro),
OTIPEJICNIATH TPAHUIIBI UX IPUMEHHMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJIaMH HAyYHOTO MO3HAHWA B OMOJIOTHH: HAONOJEHUE U OMICAHWE JKHUBBIX
CHCTEM, TPOIIECCOB U SBICHUH, OPTaHN3aIIMs U TPOBEECHIE ONOIOTHYECKOT0 SKCIIEPUMEHTA, BBIIBHKCHIE
TUTIOTE3bI, BBISBICHHE 3aBHCHMOCTH MEXAY HCCIEAYEeMBIMH BEIMYMHAMH, OOBSCHEHHE ITOTYYEHHBIX



pe3yAbTAaTOB, HCIOJIL30BAHHBIX HAayYHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHHE AeaTh BBIBOABI Ha
OCHOBAHUH TOJTyYEHHBIX PE3YIbTATOB;

YMEHHUE BBIJCIATh CYLICCTBEHHBIE NPU3HAKKM CTPOCHUS OHONOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIIKUK, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M JKOCHCTEM, OCOOCHHOCTH
IpPOLECCOB:  HACIHEICTBEHHOM  H3MEHYMBOCTH,  €CTECTBEHHOro  oTOopa,  BHI000pa3oBaHM,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB, IEHCTBUS SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI, IEPEHOCA BEIICCTB
W TIOTOKAa SHEPrHMHM B 3KOCHCTEMAax, aHTPOIOTEHHBIX W3MEHEHHWH B ODKOCHUCTEMaxX CBOECH MECTHOCTH,
KpPYrOBOpOTa BELIECTB M OMOTEOXUMHYECKHUX IUKIOB B Onocdepe;

YMEHHUE TPUMEHSATH TOIy4YCeHHbIC 3HAHUA I 0OBSICHEHUs] OMOJIOTHUECKUX MPOLIECCOB U SBJICHUH,
JUTSL IPUHATHUSL MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKM3HHU C LEJbI0 oOecredeHus: 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOIIMX JIOIEH, COOMIOAEHHs HOPM TPaMOTHOTO IOBEICHHS B
OKpY>Kalollei NpupoIHOH cpefie, MOHMMaHne HeOOXOJMMOCTH UCTIONIb30BaHUsI JOCTHKEHUH COBPEMEHHON
OHOoIIOTHH ISl PallMOHATIBHOTO MPUPOAONOIH30BaHUS;

YMEHHUE pelaTh dJeMEeHTapHble OMOJOrHYecKHe 3a/1aui, COCTABIATh CXEMbI IIEPEHOCa BEUIECTB U
9HEPIuu B SKOCHCTeMax (IIeTy MUTaHus);

YMEHHE BBITIONHATH JIA0OPATOPHBIE M MPaKTUYEeCKre paboThl, COONIOATh IpaBUia Mpu padoTe ¢
y49eOHBIM U TA00OPATOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTHYECKH OIICHUBATh M HHTEPIIPETHPOBATH HHPOPMAIINIO OMOJIOTHIECKOTO COACPKAHUS,
BKJTIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX UCTOYHUKOB (CPEICTBAa MacCcOBOW MH(OpMAaILUH,
HAayYHO-TIONYJISIPHBIE ~ MAaTEepHaNlbl),  paccMaTpuBaTh  TJIO0ANbHBIE  JKOJOTMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMHPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO ITO3HIIUIO;

YMEHHE CO3/IaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOMICHHS, 00001as OMOIOTHIECKYIO
UH()OPMALINIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO MCIIOIb30BaTh IIOHATHHHBINA amnmapaT OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! buonoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edsoo0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
4 IKu3HEACATENEHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
SSEPBHOE BpeMi https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnmoreka [IOK
! IBOmOLHORKAs GroNOrHS o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MEL H OKpYHAIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubnuoreka [{OK
P 2
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTnueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupojsl. [IpakTudeckas padora
2 NIO) lp«Ii(IcnoninaHne aefmqnmx 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHUYECKUX 0OBEKTOBY
3 buonorundyeckue CUCTEMBI, 1 bubnuoreka [{OK
MIPOLIECCHI U UX U3YUYEHUE https://m.edso0.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKkU. Boma 1 bubmmoteka IIOK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
bubmmoreka IIOK
b . 1
> e, COCTaB  CTPOCHHE GeKoB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
5 paborta Ne 1 «M3yuenue 1 05 bubmuoreka [IOK
KaTaINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTama3bl)»
but6mmoreka [IOK
7 I 1
Yraesozet. Jlumett https://m.eds00.ru/863e6870
bu6nunorexa LIOK
8 H .AT®D 1
YIJICHHOBBIE KHCIOTH https://m.edso0.ru/863e6d5¢c
9 Hcropus u meTonb! u3y4eHus 1 bu6muoreka [IOK

knetku. Knerounas TCOpHUA

https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Krnerka xak OEJIOCTHAA > KUBast

10
crucrema
CrpoeHnue 3yKapuoTHYECKON
kieTku. JlabopaTopHas padora Ne 2
«3yueHne CTpOECHUS KIIETOK bubimoreka [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpEnaparax u ux
OIICAaHHUE»
bubnunorexa LIOK
12 ObmeH BemecTs uiM MeTaboH3M https://m.eds00.ru/863e766¢
bubmuoreka [{OK
13 Porocnirtes. Xemocunres https://m.eds00.ru/863e7c98
. bubmuoreka [{OK
14 Onepremieckuii oOmen https://m.edsoo.ru/863e7aae
JKU3HEHHBIA UK KIETKU.
Jlenenue kiaeTku. MuTo3.
15 JlaGopaTtopHnast pabota Ne 3 05 bubnnorexa [JOK
«Habmroierre MuTO3a B KIIETKax https://m.edso0.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 Bbuocunres O0enka. Peakimst bu6nunorexa LIOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nmorexa LIOK
17 Tpascasnus — Guocwnres benka https://m.eds00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubmuorexa [IOK
BHUPYCHI https://m.eds00.ru/863e7540
but6mmoreka [IOK
19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
20 Meiios but6mmoreka [IOK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue ¥ pa3BUTHE MOJIOBBIX
KJIeTOK. OTI0A0TBOPEHHUE.
JlaGopaTtopHnas padora Ne 4

bubnunorexa LIOK

21 «/3yueHne CTpOeHHS MOJTOBBIX 05 https://m.edsoo.ru/863e81h6
KJICTOK Ha TOTOBBIX
MUKpOTIpenaparax»

99 NHnuBuyanpbHOE pa3BUTHE bubnunorexa LIOK
OpTraHU3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o

23 HACJICJACTBEHHOCTH 1 bubmorexa OK

https://m.eds00.ru/863e86f2
U3MEHUYHUBOCTH
3aKOHOMEPHOCTH HACIEAOBAHUS
24 npu3HaKoB. MoHOruOpuaHOE bubmmorexa LIOK
https://m.eds00.ru/863e8878
CKpEIIMBAHHE
UTHOPUIHOC CKPEIIHBAHHUE.
25 élaKOH iejaBHcmforlg bubmorexa [JOK
https://m.edso0.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CleruieHHOe HacJIeI0BaHUE
npu3HakoB. JlabopaTopHas pabora

26 Neo 5 «M3yuenue pe3ynbTaToB 05 bubnmnorexa [JOK
MOHOTHOPUAHOTO U AUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y TPO30(HIIBI HA
TOTOBBIX MUKpPOIIpETapaTax»

97 I'enetuka nmona. HacinegoBanue bubnmorexa LIOK
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
M3MEHUYUBOCTh. JlabopaTopHas

08 pabota Ne 6. 3yuenue 05 bu6muoreka [JOK
MOIU(DUKAITMOHHON U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO PsiAa
Y BapUallMOHHON KPUBOI»

29 Hacnencrsennas n3MeHYNBOCTD. 05 but6mmoreka [IOK

JlaGopatopHas pabora Ne 7.

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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«AHaM3 MyTalui y 1po30QUITBI
Ha TOTOBBIX MUKpOIpEnapaTax»

bubnmoreka [JOK
30 Feneruica senoexa 1 https://m.edsocI)_.[ru/863e8d78
PesepBHelil ypok. O600IICHHE IO
31 teMme «HacnencTBeHHOCTD | 1
W3MEHUYUBOCTH OPTaHU3MOB)Y
bubmmoreka [JOK
32 (Cenekuus KaK HayKa 1 mpolece L https://m.edsocI)_.[ru/863e9214
33 MeTobl U IOCTHKEHUS CeJICKIINHU 1 bubmuoreka [{OK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubnnorexa [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
OBHLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863e8d78
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonrTpoabsubie IIpakTnueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 DBOJIONUS U METO/IbI €€ N3YUCHHUS 1 bubmmorexa LIOK
H a yi https://m.edsoo.ru/863ea20e
5 WcTopus pa3BuUTHS NpeACcTaBIECHUN 1 Bu6mumotexa [JOK
00 3BOJIOLIUU https://m.edso00.ru/863e9570
bubnunoreka LIOK
M 1
3 HIPOIBOTORIA https://m.edsoo.ru/863e9cle
[Tomysius Kak JIeMeHTapHas
S/IMHUIIA BUJIA W DBOJTFOITHH.
4 HZ;60 I;TO HI;H abota ;0 1 1 0.5 bubmorexa LIOK
paTOPHaA p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OTOrHIecKOMY KPUTEPHIO»
5 JBroKymye cuibl (3J€eMEHTapHbIE 1 Bu6mmoteka [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9dad
bu6nunorexa LIOK
6 E i 0TO 1
CTCCTBEHHEIT 0TOOP H ero opmk! https://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabora Ne 2 «Omnucanue ' https://m.eds00.ru/863e9fde
MPHUCTIOCOOJIEHHOCTH OPTaHu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepa
Hanpasnenus u nmytu bubmuoteka [IOK
8 1
MAaKpO3BOJIIOLIHHT https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BoMIONINN 1
10 Wctopus xu3nu Ha 3emiie U 1

METOJIBI €€ HU3YUCHUA



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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1 ['unoTe3sl MPOUCXO0XKACHUS KU3HU bu6muoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
PazBurtue xu3Hu Ha 3emie 1o 3pam bubmmoreka [JOK

12
U MepuoJiam https://m.edso0.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacTUTENLHOTO U 5KUBOTHOTO MHUDA.
[TpakTuyeckas padora Ne | Bu6mumoteka [JOK

13 0.5
«M3yueHne UCKOIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHUii U KUBOTHBIX B
KOJUICKIIUSX

14 CoBpeMeHHas cucTema bubmmoreka [JOK
OpPraHr4ecKoro Mupa https://m.edso0.ru/863ea48e
DBOJTIOLIHS YEJIOBEKA bubnuoreka [{OK

15
(anTpomorenes) https://m.edsoo.ru/863eac2c

16 JiBmoxymiue cuibl (paKTopsl) bubmmoreka [JOK
aHTPOINOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUH SBOJIOLUU
9eIoBeKa

18 YenoBeueckue pacsl U IPUPOIHBIE bubmuoteka [IOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea?2
PesepBHelit ypok. O60011IeHHE T10

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKoJoTHs Kak HayKa

21 Cpenpl 0OUTaHUS U SKOJIOTHYECKUE bubnmnorexa [JOK
(baxTopsl https://m.edsoo.ru/863eafec
AbunoTtnueckue GpakTopbl.
JlaGopatopHnas pabora Ne 3.

22 «Mopdomnoruueckue 0COOEHHOCTH 0.5 bubmmorexa LIOK

pacTeHHii U3 pa3HbIX MECT
oburtanwusy. JlabopatopHas pabora

https://m.edso0.ru/863eb10e
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No 4. «BnusiHue cBeta Ha poCT U
Pa3BUTHE YEPEHKOB KOJIEYCa»

bub6numoreka [IOK

23 buornieckne daxTopet 1 https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nonysituu. [Ipaktuueckast pabora

24 Ne 2 «[ToncyéTt INIOTHOCTH 1 0.5
TIOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHuin»

o5 Coo0b1iecTBa OpraHu3MoB — 1 Bu6mumoteka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI 1 bubnuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

97 9KOCUCTEMBI. DKOJIOTHUYECKHUE 1 bubnuoreka [{OK
nupamMuibl. CBONCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupoiHbIE S5KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — riobanpHas 1 bubmuoreka [IOK
9KOCUCTEMA 3eMIIn https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmuorexa [IOK
ouocpepsl https://m.edso00.ru/863ebd16

32 YenosedecTBo B Onocdepe 3emin 1

33 CocymiecTBoBaHUE TIPUPOIBI U 1 bubnnorexa [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O60011IeHNE

34 TeMsl «CooO1iecTBa u 1
IKOJIOTHUECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O 34 95

[MPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. buonorwus, 11 xmacc/ [Naceunuk B.B., Kamenckuit A.A., Py6mios A.M. u 1p.;
[Ton penakuueit [laceunnka B.B. Axkumoneprnoe o61ectBo «3narenbcTBo
«ITpocsemieHue»

2. buonorus, 11 xnacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonios A.M. u nip.;
[Ton penakuueii [laceunuka B.B. Axkunronepnoe o6mectBo «M3narenbcTBo

«IIpocsemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



