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HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl 1O OHOJIOTUM TEOPETHUECKYIO OCHOBY ISl OTPEACICHUs
NOIX0A0B K (opMupoBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHnenrtyanbable nosioxkeHnss @PI'OC COO o B3auMOOOYCIOBIEHHOCTH WENEH, COJepKaHMUS,
€3yJabTaTOB OOy4eHUs M TpeOOBaHWI K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, TOJOXKEHHUS 00
Oo0MmMX HEeTsIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpaszoBanus B Poccuiickoit denepanun, a TakKe MOJIOKEHUS O crienu(uKe OMOJIOTHH,
e 3HAYCHWU B IMO3HAHWU JKMBOW MPHUPOJBI M OOECIICUYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaAMMBbI
no 6uonoruu u e€ crpykrypa. [Iporpamma no Ouosnoruu Aaér MpeACTaBIEHUE O LEIAX, 00
oOuieil cTpareruu oOyueHUs, BOCIUTAHUS U Pa3BUTHS OOydyaroLUXCA CPEACTBAMU y4eOHOIO
npenMera «buosorusy», onpenensier o0s3aTeNbHOE MPEIMETHOE COAEpKAHHUE, €0 CTPYKTYpPY,
pacmpesieieHue Mo paszjeramM U TeMaM, PEKOMEHAYEMYIO IOCJIeI0BATEIbHOCTh H3YyYEHUS
y4eOHOTO Marepuana C Y4ETOM MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3EH, JIOTUKA
00pa3zoBaTeNIbHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaromnXCs.

B mporpamMe 1O OHOJOTHH TaKke YYHTHIBAIOTCS TpeOOBaHUS K IUTAHUPYEMBIM
JMYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATETHLHOCTH/y4€OHBIX NEUCTBUI 00yJarOMUXCs 10
OCBOEHHIO COJIepKaHNs OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme no 6uonorun (10—11 xmaccel, 6a30BbIi ypOBEHb) pealM30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3y4eHHU Ouosioruu, Onarogapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUM, CBSI3aHHBIX C (DOPMHUPOBAHHMEM E€CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMil  JHYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MpPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsgy ¢ u3ydeHHEM OOMEOMOJIOTHYECKUX TEOPUH, a TakkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIEHO BHUMAaHHE HCIOJIb30BAHUIO MOJYyYEHHBIX
3HaHWUN B IOBCETHEBHOM KU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YUCIe: IPO PHIAKTUKH
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHMS,
000CHOBAaHHUS HKOJIOTUYECKHU 11€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAIOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATEJBHOCTH YEJOBeKa Ha COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX AKOCHCTEM. YCHUJICHHME BHUMaHUS K MPUKIAAHONW HAIMPaBICHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO 00ECIeYeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHHe y OOYYArOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCA K U3MEHEHHUSM JMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe MmecTo. OHa
obecnieunBaeTr (GopMupoBaHue y OOy4aroUIUXCs NPEACTABICHUNW O HAYyYHOW KapTUHE MHpA,
pacmupsieT 1 0060011aeT 3HaHUA O )KUBOU MpUpoe, €€ OTIMUYNTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allii W SBOJIIOLUH, CO3/MaET YCIOBMS M. TO3HAHMS 3aKOHOB >KMBOM IPHPOJIBI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOTO W Oe3o0macHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, [IEHHOCTHOI'O OTHOLIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

bonbmoe 3HaueHwe OWOJOTHS HUMEET TakKe JUIl PpEIIeHUS BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJa4u CpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqarommuxcs. M3yuenue
ouonorun oOecrieunBaer yCIIOBHUS ISt (hopMupoBaHus WHTEJJIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpPbI, CIOCOOCTBYET
MHTETpaluy OUOJIOTUYECKUX 3HAHUN C MPEACTABICHUSIMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpadguu. HazBaHHbIE TOJ0KEHUS O MpeHa3HAYeHUH Y4eOHOTO
npeamera «buoyorHs» COCTAaBWIM OCHOBY Ul OIpENeNeHus MOAXO0J0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €T0 COJIEPKAHMs, IPEACTABICHHOrO B IPOrpamMMe Mo OHOJIOTHH.



OT10op conepkanus yueOHoro npeamera «bruonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH

C TO3MLHUH KyJIbTYPOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBHH C KOTOPBIM OOydYaroluecs
JOJDKHBI OCBOMTH 3HAHMA W YMEHHs, 3Ha4MMble JUIs (opMupoBaHHs OOIIEH KyIbTYpHI,
ONpEEIAIONINE aJEKBaTHOE IIOBEJCHHE YEJIOBEKAa B OKPY)KAIOIIEH IPUPOJHON cCpele,
BOCTpeOOBaHHbIC B MIOBCETHEBHON )KM3HU U MPAKTUUECKOH aesTensHOoCcTH. Oco00e MecTo B 3TOM
CUCTEME 3HAHMU 3aHUMAIOT DJJIEMEHThl COJAEP)KaHUs, KOTOpbIE CIYy)XaT OCHOBOM JUIs
(GOopMHUpPOBaHHS TIPEICTABICHUM O COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTWHE MHUpPa U
LIEHHOCTHBIX OPHUEHTALUSAX JINYHOCTH, CHOCOOCTBYIOIIMX TI'yMaHU3alUU OHOJIOTMYECKOTO
oOpa3oBaHUsI.

CrpykTypupoBaHUE COJiepKaHUsl Yy4eOHOro MaTepuana B IpPOrpaMMe M0 OHOJIOTUU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W DSBOJIOLMHM. B coOoTBETCTBMM C 3TUM B
CTpYKType ydueOHOTro npeamera «bHoorusy BbIIENEHBI CIAEAYIOUINE COAEPKATEIbHbIE JIMHUU!
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHUs», «KieTka kak Ouosiorndyeckas CUCTEMay,
«Opranusm Kak ouosioruueckas cucreMay, «CucteMa U MHOT0oOOpa3ue OpraHuuecKkoro Mupay,
«OBOJIIOLINS KUBOH MPUPOJBI», « IKOCUCTEMBI U PUCYILIUE UM 3aKOHOMEPHOCTI.

Henp u3yuenuss yuebHoro mnpeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpraHU3allMU >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHNUN MUCTOJIb30BaTh ATH 3HAHUS I TPAMOTHBIX JIEUCTBUN B
OTHOILIEHUH 00BEKTOB )KMBOM MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX IPOOIEM.

JlocTiwkenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

- OocBO€HHE OOy4arOUIMMUCS CUCTEMbl 3HAHMM O OHMOJOTMYECKHX TEOPUAX, YUEHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIIUX OCHOBOW I (POPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAYYHOIO IO3HAHHA,
CTPOEHHUH, MHOI00OpasMM U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHs OpraHW3aluy,
BBIJIAIOIINXCS] OTKPBITUSX U COBPEMEHHBIX MCCIIEI0OBAaHUAX B OMOJIOTHH;

(dopmupoBaHue y oOy4aroIMXcs MO3HABATENBHBIX, UHTEIUIEKTYyalbHbIX U TBOPYECKUX
crocoOHOCTEN B Mpolecce aHaau3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOIMM HayYHBIX B3IJISJIOB,
MU U MTOAXO0I0B K U3yYEHHIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHE Yy oOydaromuxcs oOuel KynbTypbl, (PYHKIMOHAJIBHOW I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH M OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHU OMOJIOTHH;

(dopmupoBaHue y OOy4aroIIMXCsl YMEHUH WILIIOCTPUPOBATh 3HAUYEHUE OMOJIOTHYECKUX
3HAHUW B IPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIWLUHCKHX
TEXHOJIOTUH U arpoOHMOTEXHOJIOTHI;

BOCIIMTaHUE YOEXJIEHHOCTH B BO3MOXKHOCTU IO3HAHUS YEIOBEKOM >KUBOW IMPHUPOJIB,
HE00X0AUMOCTH OEpeXHOT0 OTHOLIEHMSI K Hell, COOMIOAECHUS STUUECKUX HOPM NIPH MPOBEICHUU
OMOJIOTUYECKUX UCCIIE0BAHUM;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIs MOBBIMIECHHS YPOBHS 3KOJOTHYECKOM
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHHUIl B NMOBCEIHEBHOM XU3HH Ul OLIEHKU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH MO OTHOIICHUIO K OKpYXarollel cpenae, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBaHME U COOIOIEHUE MEp MPO(UITAKTUKY 3a00IeBaHN.

B cucteme cpennero obmiero oopasoBanus «buosorusy, nzyyaemas Ha 6a30BOM ypOBHE,
ABIIsIETCST 00s3aTeNIbHBIM YUeOHBIM MPEAMETOM, BXOJSIIMM B COCTaB NpPEAMETHOW obiacTu
«EcTecTBEHHO-Hay4YHBIE ITPEIMETHD.

Jnst u3yueHust 6nosioruu Ha 0A30BOM YPOBHE CpeHEro 00Iero oOpa3oBaHUsl OTBOIUTCS
B 10 kiacce — 68 yacoB (2 yaca B Hezemto) 1 yac 6a30Boro ypoBHs | yac 3a cyeT IIKOJIBHOTO
KOMIIOHEHTa

COJEP)KAHUE OBYYEHUA



Tema 1. buosiorusi Kak Hayka.

buosornss xak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMH, TEXHHUECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW U mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAyYHOH KapTHUHBI Mupa. CucTtemMa OMOIOTUYECKHX HaYK.
Metoapl TMO3HAHUS >KUBOW TNPUPOAbI (HAONIIOJEHHE, SKCHEPUMEHT, ONHCAaHUE, H3MEepeHHe,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u ®@. Kpuk.

Tabmuuer u cxembl: «MeToAbI TO3HAHUS KUBOW TIPHUPOIBI.

JlabopaTopHbIe U IPAKTUYECKUE PAOOTHI:

[Ipaktuyeckas pabora Ne 1. «lcrmonb3oBaHWE pa3IMYHBIX METOAOB TIpU  HM3yYCHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALUA.

Xusble cuctemsl (OMOCHCTEMBI) KaK MpeAMeT u3yueHus: Onosoruu. OTauune )KUBbIX CUCTEM OT
HEOPraHU4YeCKOW TPUPOIBIL.

CpoiicTBa OnocucTeM M MX pazHooOpa3ue. YpOBHU OpraHM3alluid OMOCHCTEM: MOJEKYISIPHBIH,

KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISIIUOHHO -BUIOBOH, 9KOCHUCTEMHBIH
(ObuoreoneHoTHYECKUIT), OMOCEpPHBII.
JleMoHCTpanuu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKH KU3HI, «YPOBHU OPraHU3aIluH KHBOU MPUPOIBD».
Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMHUYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHUYECKUH COCTAB KJIETKH. XUMHYECKHUE JIEMEHTBI: MAKPOAJIEMEHTHI, MUKPO3JIEMEHTHI. Boaa
1 MUHEpaJbHbIEC BELIECTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHUeckoro 6anaHca.
benku. CoctaB u crpoeHHe OEIKOB. AMUHOKHCIOTHI — MOHOMEpPHI OenkoB. Hezamenumbie u
3aMEHUMBIE aMHHOKHCJIOTH. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OCIKOBO
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBolicTBa OenKkoB. buonornyeckue GpyHKIuM OEITKOB.

@®epMeHThl — Ouosiornyeckue Karanuzatopbl. CTpoeHue QepmMeHTa: aKTUBHBIM IIEHTP,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Butamuubl. Otiauuus  (epMEeHTOB  OT
HEOPraHMYECKUX KaTallu3aTopOB.

VYraeBonpl: MOHOcaxapuzbl (TJIIOKO3a, pubo3a M Ae30Kcupubo3a), Aucaxapuisl (caxaposa,
JaKTO3a) W moJyimcaxapuabl (Kpaxmaj, TIJMKOTeH, LeJuloi03a). buonorunueckue ¢GyHKIUU
YIJIEBOJIOB.

Jlunuapl: Tpurnuuepuasl, Gocdonunuapl, crepouasl. I'uapoduiabHO-THAPOPOOHBIE CBOWCTBA.
buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB U JIMIINIOB KaK UCTOYHUKOB
SHEPIruH.

Hyxneunnoseie xucnotsl: JIHK u PHK. Hykneornasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

[Mutonorus — Hayka o kieTtke. Kierounas Teopust — npuMep B3auMoJecTBus uieil u Gpakros B
Hay4YHOM MO3HAaHWU. MeToabl U3y4eHUsI KIIETKH.

Knerka kak wnenoctHas xwuBas cuctema. OOIIMe NpU3HAKK KIETOK: 3aMKHYTas HapyKHas
MeMmOpana, mojekynsl JJHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oenka.

Tumbr  KieTOK:  dyKapuOTHUecKass W IpokapuoTuyeckas. (OcoOEHHOCTH  CTPOEHHS
npokaproTHueckor kieTku. Kierounas crenka Oaktepuil. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAJIMKC, WX (yHKIHU.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u €€ OpraHOMIBI
OnnomemOpanubie opranouasl kietku: IIIC, anmapar ['onabmku, muzocomsl. [lonyaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPHUH, IIacTUibl. lIpomcxoxaeHne MHUTOXOHIAPUN M IIACTUI.
Bunpl mitactun. HememOpaHHbIe OpraHOUAbI KIETKH: pUOOCOMBI, KJIE€TOUHBIN IIEHTP, LEHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOUIOB KIIETKU. BritoueHus!.

Snpo — perynsaTopHblii neHTp kieTku. CTpoeHHe sapa: siaepHas 000J0YKa, KapuoIlia3Mma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JlemoHCcTpanmu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Vunkunce, P. @panxnun, K. M. bap.

Huarpammsl: «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B HEXKUBOM Npupoae», «Pacnpenenenue
XMUMHMUYECKUX 3JIEMEHTOB B JKUBOI MPUPOJEN.

Tabmuis! u cxemsl: «llepuoanueckas Tabaua XUMHYECKUX 3JIEMEHTOBY, «CTpOEHUE MOJIEKYJIbI
BoIbl», «buocuHres Oenka», «CrpoeHne MoJekyasl Oenka», «CrtpoeHue ¢GepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHUYECKOM
KIeTKW», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOEHHE pPaCTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.
O6opynoBaHue: CBETOBOW MHKPOCKOT, OOOpyJOBaHWE [UIsi TIPOBEACHHS HAOIIOACHUH,
W3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTIPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTEpHATHHBIX
KJIETOK.

JlabopaTopHble 1 NPaKTHYeCKUEe PadoThI:

JlabopaTtopHast padota Ne 1. «/3ydeHne KaTAIUTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha TIpUMEPE
aMUJIa3bl WM KaTaiasbl)y.

JlabopaTtopHnas pabota Ne 2. «/3y4eHue CTpoeHHUs KIETOK PACTEHUH, )KUBOTHBIX M OAKTEPHIA TTOT
MHUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax U ux OIMUCaHHE.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOMeH BemecTB, WIM METa00JM3M. ACCUMHIIIANMS (TUTACTUYECKHH OOMEH) M JUCCUMUJISAIUS
(3HepreTuyecKkuii OOMEH) — JIB€ CTOPOHBI CJIMHOTO Ipoliecca Merabosu3ma. Poiib 3aKOHOB
COXPAHEHHs BEIIECTB ¥ SHEPTUU B IOHUMAHUU METa00JIU3Ma.

Tumnbel oOMeHa BemecTB: aBTOTPOHBIN U TeTepoTpodHbIi. Poiab ¢pepMeHTOB B 0OMEHE BEIIECTB
Y TIPEBPAILICHUH SHEPTUU B KIICTKE.

®otocunte3. CBeroBas M TeMHoBasg (a3bl (ortocuHTe3a. Peakumum ¢doTocuHTe3A.
D¢ pexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A [yl *KU3HU Ha 3emiie. Bausaue ycnoBuit
cpezabl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILIECHUS €0 MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHM.
XeMocuHTe3. XeMOCHHTE3UpYIolIe OakTepry. 3HaUeHue XeMOCHUHTe3a JUIs XKU3HU Ha 3emiie.
OHepreTuyeckuii oOMeH B KJeTKe. PaciieruieHne BelecTB, BbIJEJICHHE M aKKyMYJIHPOBaHUE
SHEPIUM B KJETKE. OJTalbl 3HepreTndeckoro oobmena. [numkosn3. bpokeHue M €ro BHIBL
Kucnopognoe okwuciaeHue, Wid KieTouyHoe JbixaHue. OkucauTenbHoe (ochopuirpoBaHue.
D¢ dexTUBHOCTH SHEPreTHUECKOTo 0OMEeHa.

Peakiun matpuuHoro cunresa. ['enetndeckas nnpopmanus u JJHK. Peanuzauus renernyeckoit
uHbopManuu B KieTke. ['eHeTHueckuil KoJ M ero cBOMCTBa. TpaHCKpUINLMS — MaTPUYHBIH
cunre3 PHK. Tpancnsamus — OuocuHTe3 Oenka. Otanbl  TpaHciasuuud. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoM B OruocuHTe3e Oernka.

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mcropust oTkpeitus Bupycos (/. V. MBanoBckuii).
OcoOeHHOCTH CTpOeHHMs M KM3HEHHOrO IMKIa BUpYycoB. bakrepuodaru. bonesnu pacrenmii,
KUBOTHBIX M UYEJIOBEKA, BbI3bIBaeMble BUpycamMu. Bupyc nmMmyHnozaedunuta uenoseka (BUY) —
Bo30yautens CIIM/la. OOpaTtHas TpaHCKpunius, peBepraza M uHTerpasa. [Ipo¢unakruka
pacrpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM.



JlemoHCTpanmu:

[Toptpetsl: H. K. Konpuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer u cxemsl: «Tunel muTanusy, «Mertabommsm», «MHTOXOHIPUSY, «IHEPTETUICCKHIA
obMen», «Xmoporutact», «Dotocunte3y», «Ctpoenue JJHK», «Ctpoenne u GpyHKIIMOHHpPOBAHUE
reHa», «Cunre3 Oenka», «['eHermueckuil komy, «Bupyce», «bakrepuodarm», «CrtpoeHue u
xu3HeHHbI ki Bupyca CIINla, 6akrepuodaray, «Pemmukamus JTHK».

Oo6opynosanwue: Moaenmu-amuinkaun «Y asoerne JJHK u tpanckpuniusy, «brnocunTe3 Oemkay,
«CTpoeHue KIeTku», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHMe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii 0ukia, WA JKU3HEHHBIM 1Mk  kietku. MHrepdaza u  mwuros. Ilponeccsl,
nporekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J{HK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIl. JMIUIOMAHBIM M TAIUIOUAHBIM XPOMOCOMHBIE
Habopbl. XpomaTusl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS UM WHIWBUIYAIBHOTO Pa3BUTHS
OPraHu3MOB.

Henenne xietku — muto3. Craauu mMurtos3a. lIporecchl, MpOUCXOASIINE HA Pa3HBIX CTAIUAX
MHTO3a. BHOJIOrnYecKkuil CMBICIT MUTO3A.

[Tporpammupyemasi THOETH KIETKH — aromnTo3.

dopMBl pa3MHOXKEHHUS OPTraHU3MOB: OECroyioe W TOoJIOBOe. Buabl Oecrmosioro pa3MHOKEHUS:
JICJICHHE HaJBOE, MOYKOBAHWE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTUBHOE
pa3MHO)eHHe. MIcKkyccTBEeHHOE KIOHHMPOBaHUE OPTaHU3MOB, €r0 3HAUEHUE ISl CEJIEKIIUU.
[TonoBoe pa3MHOXKEHUE, €ro OTJINYUSI OT OECTIOJIOTO.

Meiio3. Ctaguu mero3sa. [Iponecchl, mpoucxoasipe Ha cTaausax Meito3a. [loBenenne xpomocom
B Mero3e. Kpoccunrosep. brosornueckuii CMbICH U 3HaYE€HHE MeH03a.

'amerorenes — mpouecc o0pa3oBaHHUS MOJOBBIX KJIETOK Yy JKUBOTHBIX. IloJiOBBIE jKenesbl:
CEMEHHHUKU U SU4YHUKH. OOpa3oBaHHE W PA3BUTHE IMOJIOBBIX KJIETOK — ramMeT (CIepMaTo30uj,
SMIEKIIETKa) — crnepMaroreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKICTOK |
criepMmaro3ouoB. OmnogorBopeHue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTeHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTreHe3). DTaIbl
SMOPUOHAIILHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX: JPOOJICHUE, TaCTPYIIALUS, OPraHOTEHES.
[TocTaomOproHanbHOE pa3BUTHE. THUIBI MOCTAIMOPHMOHANBHOTO PA3BUTHUS: MPSAMOE, HENpPSIMOe
(inunHOYHOE). BnusHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBHI3BIBATH
BpOXAEHHBIE YPOJCTBA.

Poct u pasButue pactenuii. OHTOreHE3 LBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHM, CTaauu
pa3BUTHSL

JlemoHcTpanuu:

Tabmumper u cxembl: «DPOpMBI Pa3MHOXKEHHSI OPraHU3MOBY», «J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHui», «JleneHne KiIeTku
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIETOUHBIN IHUKII»,
«Perumukanusa JTHK», «Muto3zy», «Meiio3», «llpsimoe u Henpsimoe pa3zButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YelloBeKa», «OCHOBHBIE CTAIMA OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOI, MuKpompenapatsl  «CrnepMaTo30HIbl  MIIEKOMHUTAIOIIETOY,
«Sineknerka miekonuTarouiero», «KapuoknHe3 B KJIETKaX KOpelIka JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenue knetkny», moaens JJHK, mogens metadazHoit XpoMOCOMBI.
JlabopaTopHble H IPAKTHYeCKHE Pa0dOThI:

JlaboparopHas pabora Ne 3. «HabmiogeHume MHUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpPENapaTax».

JlaboparopHass paborta Ne 4. «l3yueHue CTpPOEHHUs TOJNOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HacieqcTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.



[Ipenmer u 3anaun reHeTuku. Vctopus pa3BUTHS TeHETUKU. POJb TUTONOTUU U SMOPUOJIOTHH B
CTAaHOBJICHUM TEHETUKU. BKIaJ pPOCCHICKUX W 3apyOCKHBIX YUEHBIX B PA3BUTHE T'CHETHKH.
Meroapl reHeTUKH (TUOPHUI0JOTUYECKUN, HUTOTCHETHUYECKUH, MOJICKYISIPHO-TEHETHUYECKUH).
OcHOBHbBIE TEHETHYECKHE TMOHATHUs. [ eHeThyeckas CHUMBOJIMKA, HCIOJb3yeMas B CXeMax
CKpEILIMBAaHU.

3aKOHOMEPHOCTH HAacJIeJJOBaHUsI MPU3HAKOB, ycTaHOBIEHHbIE . Mennenem. MoHorubpuanoe
CKpelIuBaHue. 3aKOH eMHO00pa3us THOPUIOB MEPBOTO MOKoJeHus. [IpaBuio 1oMUHUPOBAHUSI.
3akoH pacuHieTuIeHHs Tpu3HAKoB. [wumnore3a uyuctoThl ramer. I[lonmHoe w©  HemomHOE
JTOMUHUPOBaHUE.

JuruOpugHoe  CKpelIuBaHUE. 3aK0oH  HE3aBUCHMOTIO HAacJIeIOBaHUsI ~ IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI JAUTUOPUAHOTO CKpENIMBaHUs. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPEUIUBAHUS JUIs OTIpEeAETIeHUS TEHOTUIAa 0COOU.
CueruieHHO€ HaclieqoBaHue npu3HakoB. Pabora T. Moprana mo crenjieHHOMY HacleI0BaHUIO
reHoB. Hapyiienue criernieHusi FeHOB B pe3y/bTaTe KPOCCHHIOBEPA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. [ eHETHUEeCKUE KapThI.

I'enernka mnoma. XpoMOCOMHOE ONpEJENIeHHE I0Jia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omoramerHele W TeTepoTaMeTHBIC OpPraHM3MbL. HaclemoBaHWe NPU3HAKOB, CIEIUICHHBIX C
ITOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACTEACTBEHHAs W HaclieJCcTBeHHas. Poib cpeasl B
HEHACTIEACTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(DUKAITMOHHONW HW3MEHYUBOCTH.
BapranmonHsslii pan u BapuanuoHHas kpusas. Hopma peaknuum npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U WX HOpMa peakiuu. CBoMCTBa MOU(PUKAIIMOHHON N3MEHUNBOCTH.
HacnencTtBeHHas, Wiy reHOTUITHYECKAs, U3BMEHUYMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTEL. Meio3
U TIOJIOBOM MpoIlecC — OCHOBa KOMOMHATHBHON M3MEHUYMBOCTH. MyTallMOHHAs U3MEHYHBOCTb.
Knaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIC. YacToTa M MPUYMHBI MYTaIUH.
MyrareHnnbie ¢akTOphl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIIEACTBEHHON m3MeHunBocty H. U.
Basunosa.

BresaepHas HacIeICTBEHHOCTh U N3MEHYHUBOCTb.

I'enetnka wuenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI TE€HETHKM YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudyeckuii. COBpEMEHHOE ONpENEeIeHUEe TIEHOTHUIIA: IOJHON€HOMHOECEKBEHUPOBAHUE,
TreHOTUIIMPOBaHUEe, B ToM uucie ¢ nomouisio [IIIP-ananusza. HacnenctBennsie 3a0oJieBaHUA
YyeloBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIEACTBEHHON  MpPeIpacrooKeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKU.
[IpunHnunIe 310poBOro 00pasza KU3HHU, AUArHOCTUKU, MPOPHUIAKTUKHA U JICYCHHS] Te€HETHYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEeIOTBPALLIEHUH U JICYCHUU TeHETUUYECKHUX 3a00JIeBaHUI YEeTIOBEKa.

JlemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepuko, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuie! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €TO IIUTOTEHETHYECKasi OCHOBaY, «3aKOH
pacIlernyieHls] U ero LUTOTeHEeTHYeCKas OCHOBa», «3aKOH YHUCTOTHI ramer», «JurudpumaHoe
ckpemuBanue», «lluTonorudyeckue OCHOBBI AUTMOPUIHOTO  CKpeHIMBaHMs», «Meio3y,
«B3auMoielicTBUE aNJIENbHBIX TE€HOB», «l'€HeTHuecKre KapThl pPACTEHHH, J»XUBOTHBIX U
yenoBeka», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C TOJIOMY,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHdnBocTHY», «MoaudukannonHas
M3MEHUUBOCTH», «HacnenoBanmue pesyc-gakropa», «'eHeTHKa Tpymn KpoBW», «MyTalMOHHas
U3MEHYUBOCTH.

O6opynoBanue:  MoJenH-anmiukaiuu  «MoHoTHOpHUIHOE — cKpemuBaHue», «HemomHoe
JOMHHUpOBaHHe», «urubOpunHoe ckpemmuBanuey», «llepekpécT XpoMocom», MHKPOCKON U



Mukponpenapar «/po3zoduna» (Hopma, myranuu (GOpMbI KPbUILEB M OKPACcKH Teja), repOapuit
«I'0pox OCEBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHass pabora Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPHIHOTO W JTUTHOPHIHOTO
CKpEUIMBaHUA y AP030(UIIbl HAa TOTOBBIX MUKPOIIpEnapaTaxy.

Jlaboparopuass pabora Ne 6. «M3ydeHune MoaU(DUKAIMOHHOW HM3MEHUMBOCTH, IOCTPOCHHUE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

JlaboparopHas padota Ne 7. «AHaNM3 MyTaruil y Apo30(QuIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.
[Tpaktuyeckas padora Ne 2. «CocraBieHue U aHAJIN3 POJIOCIOBHBIX YEJIOBEKa.

Tema 7. Cesnekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W TIpOIIECC. 3apOKJEeHWE CeNeKIMH W JgomecTukanus. Yuenue H. .
BaBunoBa o 1eHTpax NTPOUCXOXKIEHUS W MHOTrOooOpaswsi KyJabTYpHBIX pacTeHui. LleHTpsl
MIPOUCXOKIACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJIa, IITAMM.

CoBpeMeHHBIE METOJBI CeNeKIIMUu. MacCcoBbI M WHIWBUIYAJIbHBIA OTOOPHI B CEJIEKIIUU
pacTeHud U KUBOTHBIX. O1leHKA dKCTephepa. bIu3KopoaCTBEHHOE CKpEIIMBAHUE — WHOPHIMUHT.
Uucrass muuua. CkpenuBaHue YHUCTHIX JHHHMA. ['erepo3uc, wunm TUOpUAHAS  CuUTA.
Hepoacteennoe ckpemmBanue — ayrOpuauar. OtnanéHHas THOpuUau3amuss U €€ YCIeXHu.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONJ0B. JlOCTHIKEHUSI CEJIEKIUH PACTEHHI,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorus Kak oOTpacib MNPOU3BOJACTBA. ['€HHAas WHXKEHEpHUsA. OTalbl CO3JAHUS
pexomOunantHoit JIHK wu Tpancrennsix opranusmoB. Kierounas wunxkeHepus. Knetounsie
KyIbTypbl. MUKPOKJIOHAIEHOE Pa3MHOKEHHE pacTeHuid. KitoHupoBaHue BHICOKOIPOYKTHBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JITHYeckue mpodiemel. MO —
TreHeTHUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuis! u cxeMmbl: kapTa «L{eHTpbl MPOUCXO0KIEHUS U MHOTO0Opa3us KyIbTYPHBIX PACTEHUN,
«[Topompl  gOMamIHUX  KUBOTHBIX», «CopTa KYJIBTYpHBIX pacTeHHi», «OTaanéHHas
rubpunmzamnus», «Pabotel akamemmka M. @. HBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKU II0JI0B U KOPHEIJIOOB AUKHUX (POPM U KyJIbTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKTU4YecKue padoTbi:

Okckypeusi «OCHOBHBIE METOABI M JOCTHXKEHUS CENEeKUMU PacTeHU W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INPOI'PAMMBI 11O BUOJIOI'MHU
HA BA30BOM YPOBHE CPEJIHETO OBLIETO OBPA3OBAHUA

Cornmacho ®I'OC COO, ycranaBnuBalTcs TpeOOBaHUS K  pe3yabTaTaM  OCBOEHUS
00y4aroIMMHCs MPOrpaMM CpeIHEro 00Iero oopa3oBaHus: JIUYHOCTHBIM, METANPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykrype JMYHOCTHBIX pE3yabTaTOB OCBOEHMsI IpeaMera «buonorus» BblAEIEHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHHE OOYyYarOIMMHUCS  POCCHHCKOM  TpakJaHCKON



UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOMPEICIICHUIO,
HAJIMYME MOTHUBAIMU K OOy4YeHHWIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXIeHU JIMYHOCTH Ha OCHOBE KJIFOYEBBIX IEHHOCTEH M MCTOPHUYCECKUX TPATUIMI Pa3BUTHS
OMOJIOTUYECKOTO 3HAaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS B
CBOCH  JEATCNLHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yYCTAHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO O00pa30BaHMsl, HAIWYHE OSKOJOTHYECKOTO TPABOCO3HAHMSA, CHOCOOHOCTH
CTaBUTH IIETTU U CTPOUTD KU3HCHHBIC TUTAHBI.

JIMIHOCTHBIE Pe3yJIbTAaThl OCBOCHUS TIpeaMeTa «BHOIOrus TOCTUTAIOTCS B €IMHCTBE YU4COHOW 1
BOCITUTATECIILHOW  JICATCIIBHOCTH B COOTBETCTBUM C  TPAJAWIMOHHBIMA  POCCUUCKUMU
COIMOKYJIbTYPHBIMH, UCTOPHYECKAMHU U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHSATHIMH B
oOmiecTBe TpaBWIAMH W HOPMAaMH MOBEICHHS W CHOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHMUS,
CaMOBOCITUTAHUS U CaMOPA3BUTHS, Pa3BUTHS BHYTPCHHEHW TO3WIUHU JIMYHOCTH, MATPHOTU3MA,
YBOXCHHSI K 3aKOHY W IMPABOTIOPSAKY, YCIOBEKY TpyJa W CTaplieMy MOKOJICHHIO, B3aMMHOTO
YBOKCHHS, OEpPe)KHOTO  OTHOIICHHWS K  KyJAbTYpHOMY  HACICOUI0 W TPAJUIUSM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @enepannu, NpupoJIe U OKPYKaIOIIEH cpeie.
JIMIHOCTHBIE PE3yJIbTaThl OCBOCHHS YUeOHOro mpeaMera «BHONOTUS» JOJKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIIMEH  JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, ITO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCTIMTATEIIHbHOU JIESTCIILHOCTH, B TOM quclie B YJaCTH:
1) rpasaaHCcKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXTAHCKOW TMO3HIIMNA OOYJAFOIIEroCs] KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00I1IeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIIOPSIKA;
TOTOBHOCTh K COBMECTHON TBOPYECKOW JAEATEIbHOCTH MPH CO3JaHUU Y4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 33/1a4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTh OIpENesITh COOCTBEHHYIO MO3UIMIO MO0 OTHOIICHHUIO K SIBJCHHUSIM COBPEMEHHOI
JKM3HU U O0BACHATH €€;

YMEHHE YUUTHIBATh B CBOUX JCHCTBUSAX HEOOXOIUMOCTb KOHCTPYKTHBHOTO B3aWMOJEHUCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSAMHU, KYJIbTYPHBIMU [ICHHOCTSIMU M COLIMAJIbHBIM TOJI0OKEHHEM;
FOTOBHOCTb K COTPYJHHYECTBY B TPOIIECCE COBMECTHOTO  BBIMOJHEHUS  Y4EOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENbCKUX 3a/lad, YBAXUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUNUCKON TI'PAKIAHCKOW HWACHTUYHOCTH, IMAaTPUOTU3MA, YBAXKEHHS K
CBOEMY Hapoidy, YyBCTBa OTBETCTBEHHOCTH mnepea PoauHOM, ropaocTu 3a CBOM Kpaii, CBOIO
Ponuny, cBOM s3bIK U KyJIbTYpPY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;
[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUI0 U TaMITHHKAM MPUPOIbI, JOCTHKEHUSM
Poccuu B Hayke, HCKycCTBE, CIOPTE, TEXHOJOTUSX, TPYIE;

CIIOCOOHOCThH OIIEHUBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAaHOBIIEHHWE M Pa3BUTHE OUOJIOTHUH,
MOHUMAaHMs 3HAUeHUs OHOJOTHMH B TMO3HAHWM 3aKOHOB TIPHUPOJBI, B KU3HU YeNOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaeiHass yoexxaEHHOCTh, TOTOBHOCTh K CIY)K€HHIO U 3ammte OTedecTBa, OTBETCTBEHHOCTDH 3a
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OILIGHHWBATh CUTYAIlMI0 W MPHHUMATh OCO3HAHHBIE PELIECHUS, OPHUEHTUPYSICH Ha
MOPaJbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMUMBOTO OYAyIIEro;



OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPaULIMAMU Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHONICHHE K MHpPY, BKIIOYas ICTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAHUE AMOIMOHAIBHOTO BO3JICHCTBUS JKMBOW MPUPOJBI M €€ I[EHHOCTHU;IOTOBHOCTh K
CaMOBBIPOKCHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHUE MPOSBISATh KAYECTBA TBOPUYECKOU
JUYIHOCTH;

5) pusuueckoro BocnUTaHUs, (JOPMHPOBAHHUS KYJIbTYPbI 30POBbSI M IMOLHMOHAJIBLHOIO
Os1aromosyqusi:

MOHMMAHWE W pealiu3alus 3J0pOBOro W 0Oe30macHOro obOpasa >Ku3HH (30pOBOE IHUTAHUE,
cOOJIOICHHE TUTHCHUYECKUX MPABWI M HOPM, COATAaHCHPOBAHHBIM PEXUM 3aHITHA M OTJIbIXA,
peryispHas QuU3NYecKas AaKTHBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHICCKOMY 37I0POBBIO;

MMOHMMAaHWE [ICHHOCTH MPABUJI WHAWBHIyaTbHOTO M KOJUICKTHBHOTO O€30MacHOTO MOBEICHHS B
CUTYAIUSX, YTPOIKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHME TIOCIEACTBUM W HENPHUSATHS BPETHBIX TPUBBIYCK (YIOTPEOJICHUS aJIKOTOJIS,
HapKOTHUKOB, KypeHHs);

6) TPy/10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHBHOW JIEATEIHHOCTH TEXHOJOTHYCCKOW W CONMAIbHOW HANpPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITEIIBHO  BBITIOJHATH — TaKyrO
JeSITEIIEHOCTD;

UHTEpPEC K pa3nuyHbiM cdepam MNpodeccHuoHaTbHON AEsTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOD Oymymien npodeccun u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;
TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHMIO Ha TIPOTSHKEHUN BCEH KU3HH;
7) 3K0JIOTHYECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKH LIeJeco00pa3Hoe OTHOILLIEHUE K IPUPOJIE KaK HCTOUYHHUKY JKU3HHU Ha 3emile, OCHOBE
€€ CyIlleCTBOBAHUS,

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYyJIbTYphl: MPUOOPETEHHE ONbITa IUIAHUPOBAHUS
MIOCTYIIKOB U OLIEHKU WX BO3MOXHBIX MOCJIEICTBUI IJIs1 OKpYKAIOUIeil cpeapl;

OCO3HaHHUE TTI00aJIBHOI0 XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX peleHus;
CIIOCOOHOCTh HCIIOJIb30BaTh MPHOOpeTaeMble MPU MU3yYECHUH OMOJIOTUM 3HAHUS M YMEHUS IpU
pelieHun npooeM, CBA3aHHBIX C PallMOHAIBHBIM MIPUPOAOIO0IL30BaHNEM (COOTIOACHUE TIPABHII
MOBEACHUS B TIPUPOJIC, HAIMPABICHHBIX HAa COXpPAaHEHHE PABHOBECHUS B IKOCUCTEMAaX, OXpaHy
BHJIOB, KOCHUCTEM, OHMOChEphl);

aKTUBHOE HETPUSATHE JEHCTBUI, MPUHOCAIIMX BPEI OKPYKaIOILIEH MPUPOIHON cpene, YMEHHE
MIPOTHO3UPOBATH HEOIATOMPHUATHBIE SKOJIOTHUECKUE MTOCIEACTBHS MPEIIPUHUMAEMBIX IEHCTBUI
U TIPeIoTBpaliaTh UX;

HaJIM4YUME PA3BUTOTO OSKOJOTMYECKOTO  MBIIUICHUS, HSKOJOTMUYECKON KyIbTypbl, OIBITA
NESITebHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHON MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUIECKOU JesITENbHOCTU HKOJIOTHYECKOM HAPaBIEHHOCTH;
8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH W OOIIECTBEHHON MPaKTUKHU, OCHOBAHHOTO Ha JAUAJOre KYNbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UWTATENbCKOM KYIBTYphl KaK CpEJICTBA B3aMMOICHCTBUS
MEXTy JIF0JIbMU U TIO3HAHMSI MUPA;

MOHMMaHue crenu@uku OWOJIOTUM KaKk HayKW, OCO3HaHHs €€ poiu B (POPMHUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBINUICHUS, CO3/IAHUU LIEJIO0CTHOTO MPEICTaBICHHSI 00 OKpPYKAIOIIEM



MHpPE KaK O €IMHCTBE MpPUPOJbI, uYelOBeKa M OOIlecTBa, B IO3HAHUU IPHUPOJIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOoOIeM COXpaHEHHS TPUPOTHOTO PaBHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISi COBPEMEHHOM ITMBHIN3AIMH: 00ECIIeYeHUsI HOBOTO
YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JIaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX pelaTh
pecypcHble TpOOJIEeMBbl pPa3BUTHUSI YENOBEUYECTBA, IOMCKA MyTe BBIXOJAa U3 TJI0OATBHBIX
9KOJIOTMYECKUX NIPOo0sIeM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, PAllUOHATIBHOMY
MCTIOJIH30BAHUIO TIPUPOJAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KH3HHU;
3aMHTEPECOBAHHOCTh B IOJYYEHUM OWOJIOTMYECKUX 3HAHUW B IEJIAX IOBBILEHUS 00Ien
KYJIbTYpPbl, €CT€CTBEHHO-HAyYHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (YHKIHOHAIbHON
IPaMOTHOCTH 00ydaromuxcsi, GopMupyemMoi mpu u3y4eHuu ONOJIOTHH;

[IOHMMaHWE CYLIIHOCTH METOJOB IIO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4YaeMble 3HAHUS JUIsl aHajau3a U OOBSCHEHWS SBJICHUN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOJSIINX B HEM HM3MEHEHUH, yMEHUE Jienarb OOOCHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO MCIIOJIB30BaTh OMOJIOIMUECKUE 3HAHUS U1 PEIIeHUs MpoOieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAHHE IIEHHOCTH HAay4yHOM JesTeNbHOCTH, TOTOBHOCTh OCYHIECTBJIATH MPOEKTHYIO H
HCCIIEIOBATENIbCKYIO ASITEIbHOCTh MHIMBUIYaIbHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
MOJIy4Y€HUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METANIPEAMETHBIE PE3YJIbTATbI

MeramnpeaMeTHbIC pe3yIbTaThI OCBOCHHUS y4e0HOTO npeameTa «buonorus»
BKJIFOYAIOT:3HAYNMEIE TS dhopmMupoBaHUs MHUPOBO33PEHUS 00y4Jaronuxcs
MEXTUCITUTTHHAPHBIC(MEKIIPEAMETHBIE) OOIIEHAayUYHbIE TOHATHS, OTPaXaIoUIue IEI0CTHOCTh
Hay49HOW KAapTHHBI MHUpAa U CHEHU(PUKY METOJOB TO3HAHUS, HCIOJb3YEeMBIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, PHEPIus, SBJIECHUE, MPOIIECC, CUCTEMa, Hay4YHbIN (DaKT, IPUHIINI, TUTIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOJCHUE, M3MEpPEHHUE, SKCIEPUMEHT W
IpYrux), yHUBEpCalbHbIE Yy4eOHBIC JCHCTBUA  (IIO3HABATENIbHBIC, KOMMYHUKATHBHBIC,
peryiasTuBHbIC), obecrieunBarone GopMupoBaHWE (PYHKIMOHAIBHOW TI'PaMOTHOCTH U
COIMAIIBHOM  KOMIETEHIIMH OOYYaronIuXxcsi, CIHOCOOHOCTh OOYYarOIIMXCS HMCIOJIb30BaTh
OCBOCHHBIC MEXIUCITUTUIMHAPHBIE, MHUPOBO33PECHYCCKHUE 3HAHUS W YHUBEPCAIbHBIC y4COHBIC
JIEUCTBUA B IO3HABATEILHOM U COLIMAIbHOM MTPAKTUKE.

MeTaHpeI{MeTHHC pe3yiibTaThl OCBOCHUA IPOT'PAMMBI CPCAHCTO O6I_HCFO 06pa30BaHI/I$I JOJIZKHBI
OTpaXaThb:

OBnaneHne YHUuBEpPCAJAbHBIMUA y‘lEﬁHLIMI/I nmo3HaBaTeJbHbBIMHA HEﬁCTBHHMH:

1) 6a3oBbIe JIOTHYECKHE AW CTBHSA:

CaMOCTOSATENIbHO  (pOpMyIMpOBaTh M aKTyalIU3UpoBaTh MpoOiieMy, paccMarpuBaTh €€
BCECTOPOHHE;

UCIOJb30BaTh MPU OCBOCHMM 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIJICHUs (aHaiaM3a, CHUHTE3a,
CpaBHEHMs, KiaccU(pUKAIMM, OO0O0OIIEHHs), PAcKpbIBaTh CMBICH OMOJIOTMYECKUX MOHATUH
(BBLOENATH WX XapaKTepHblE TMPU3HAKH, YCTAHABIMBATh CBS3M C JPYTUMHU MOHATUSIMU);
OTIPEAEIIATh eI AEATEIbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUH UX JOCTHIKEHMSI, COOTHOCHUTD
PE3YIBTaThl JEATEIBHOCTH C TOCTABJIEHHBIMU LIESMY;

HCII0JIB30BaTh OMOJOTUYECKHUE TIOHSITHUS JJIA 0OBsICHEHUS (baKTOB U SIBJICHUH )KMBOM IMpUpPOAbI;



CTPOHTH JIOTMYECKHE pACCYKICHHS (MHAYKTHBHBIC, JCAYKTHBHBIC, IO aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U MPOTHBOPEUUS B PacCMaTPUBAEMBIX SIBICHHUAX, ()OPMYIUPOBATH BHIBOJIBI U
3aKITIOYCHUS;

NPUMEHATh CXEMHO-MOJICIIbHBIE CpPEICTBA JUIsl TPEJICTABICHHS CYIIECTBEHHBIX CBSI3eH H
OTHOIICHUH B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaxX, a TAaKKe MPOTUBOPEUYHH Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAaH PELICHHUS MPOOJIEMBI C Y4ETOM aHAU3a HUMEIOIIUXCS MaTepHATbHBIX U
HEMaTepPHAIBHBIX PECYPCOB;

BHOCHTBH KOPPEKTHBEI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBHE PE3YIIbTATOB IIEJISIM, OLICHUBATh
PHCKH TTOCIIEACTBUH IEATEILHOCTH;

KOODAMHUPOBAaTh M BBINOJHATH pabOTy B YCIOBUSIX pEaNbHOrO, BUPTYyaIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KpPEeaTUBHOE MBIIIICHUE pu pereHun KU3HEHHBIX npooIeM.
2) 6a30BbIe HCCIE0BATENbCKHE IeHCTBHSI:

BJIQJIETh HABBIKAMHU Y4E€OHO-HCCIIEOBATENLCKOW W TPOEKTHOM JIEATENIbHOCTH, HAaBBIKAMH
paspenieHus mpooyieM, CocoOHOCTHI0O U TOTOBHOCTHIO K CaMOCTOSTEILHOMY MOUCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a1a4, IPIMEHEHHIO Pa3InIHBIX METOJIO0B NTO3HAHUS;

WCTIONb30BATh pa3jMYHbIE BHIBI JIEATETBHOCTH 1O TIOJIYYEHHIO HOBOTO 3HAHHSA, €ro
WHTEPIpETAINH, TTPeoOpa3oBaHUIO M MPUMEHEHHIO B YYEOHBIX CUTYaIHsSIX, B TOM YHCIE TPU
CO3/IaHUH Y4EOHBIX U COIMATIBHBIX TIPOCKTOB;

dbopMuUpOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIFOYCBBIMU
MOHATHSMHU B METOJIAMH;

CTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BATEIBHOM NEATCILHOCTH U
AKHU3HEHHBIX CUTYyalUsX;

BBISIBJIATh IIPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTYaJIM3UPOBATH 3a/ady, BBIABUraTh THIIOTE3Y €€
peleHus], HAXOAUTh apryMEHTBHI JUIsl 10Ka3aTeIbCTBA CBOMX YTBEPXKJICHHMH, 3a1aBaTh MapaMeTphbI
U KPUTEPUH PELICHHUS;

aHAJM3UPOBATh MOJYYCHHBIC B XOJ€ PEIICHUS 3a/aud pe3ysbTaThbl, KPUTHUYECKU OLIEHUBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

OCYLLIECTBJIATh ILI€JICHANPABIECHHBIH IOMCK IEepeHoca CpeACTB U CcHocoOOB JAEHCTBUS B
po(heCCUOHATIBHYIO Cpeay;

YMETh EePEHOCUTh 3HAHUS B I03HABATENBHYIO U IPAKTUYECKYIO 00IACTH JKU3HEAEATEIbHOCTH;
YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTel;

BBIIBUI'aTh HOBBIE MJIEH, NIpe/IaraTb OPUrHHAIbHbIE TOAX0/bl U PELICHUs, CTABUTh MPOOJIEMBI U
3aJjauy, JIOMyCKAIOI1e albTepHATUBHbIE PELLICHMUSI.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIIMYHBIX HCTOYHMKAX MHPOpMALUU (TEKCTe yueOHOTo mocoOus, Hay4HO -
HOMYJISAPHOM JUTEpaType, OMOJOIMYECKHX CJIOBapsIX M CIPABOYHHUKAX, KOMIIBIOTEPHBIX Oazax
JaHHBIX, B VIHTepHeTe), aHAIW3UPOBaTh HMH(YOPMALMIO pa3IMYHBIX BHJIOB U  (opMm
IIPEJCTABICHUS, KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUUBOCTb;
¢dbopMynupoBaTh 3ampockl W TNPUMEHATh pPA3IUYHBlE METOAbl TNpU TOUCKE M OTOOpe
Ouosoruueckoit HHGOpMaIHK, HeOOXOJMMOM JUTsl BBITIOJHEHHS YIeOHBIX 3a/1a4;\

npuoOpeTaTh  OMNBIT  HCMOJb30BAHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYpPY aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (POpMY MpesicTaBlIeHUs] OMOJIOrHuecKoi nHpopManuu
(cxembl, rpauky, AUarpamMMBbl, TaOJIHUIIBI, PUCYHKH U PYroe);

UCTOJb30BaTh HAYYHBI S3bIK B KauyecTBE CpeACTBAa MpH pabore ¢ OHOJIOrHYecKO
uHpopManuel: TPUMEHATh XUMHUYECKHe, (pU3MYecKre M MaTeMaTW4YecKue 3HAKU U CHMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATYpY, HCIONb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;



BJIQJICTh HABBIKAMHU PACIO3HABAHUS W 3alIMTHI MH(MOPMAINK, WHPOPMALIMOHHON 0€301acHOCTH
JUYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU

1) obmenne:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cdepax >KU3HM, aKTUBHO y4acTBOBATh B JMAJIOTE HIIU
JUCKYCCUU TIO CYIIECTBY 00CYXJaeMoil TeMbl (yMEHHE 3aJlaBaTh BOIIPOCHI, BBICKA3bIBaTh
CYXJEHUS OTHOCHUTENIbHO BBINOJHEHUsI Npe/ularaéMoi 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIaCOBAHHOCTD MO3ULUHI APYrUX YYACTHUKOB AMATIOTa WM JUCKYCCUH);

pacrno3HaBaTh HEBepOaJbHbIE CpeICTBAa OOLICHMS, MMOHUMATh 3HAYEHUE COLMAIBbHBIX 3HAKOB,
MPEINOCHUIOK BOSHUKHOBEHHSI KOH(MIMKTHBIX CHUTyalluid, YMETh CMSATYaTh KOH(MIMKTHI U BECTH
[IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIlocOOamMM OOIIEHMS] M B3aUMOJCHUCTBUS, MOHUMATh HAMEPEHUs JPYTUx
JIOJIeH, TPOSBIATH YBAXUTEIBHOE OTHOIIEHHWE K COOECeTHUKY M B KOPpPEKTHOH ¢dopme
(dbopMynupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3bIKOBBIX CPEJICTB

2) COBMeCTHAasl 1eATEIbHOCTD:

MIOHMMAaTh W UCIOJb30BaTh MPEUMYLIECTBA KOMAaHIHONW M WHIUBUAYAJbHONW pabOThl Npu
pelieHny OMoJIorudYeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIITOBBIX
(dhopM B3aMMOJICHCTBUS MPU PELICHUH yueOHOM 3a/1auu;

BBHIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBUII C Y4€TOM OOLIMX HHTEPECOB U
BO3MOYHOCTEHN Ka)/I0TO YjieHa KOJUIEKTHBA;

MPUHUMATD 11eJI1 COBMECTHOMU JIeATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JIEHCTBUS 110
€€ JOCTW)KEHHMIO: COCTaBIIATh IUIAH JEWCTBHUH, pACHPENENITh POJU C Y4ETOM MHEHUU
YYaCTHUKOB, 00CY)X/1aTh PE3yJIbTaThl COBMECTHOUN pabOTHI;

OLIEHMBAaTh KayeCTBO CBOErO BKJIA/Ja M KaXJOTO yYaCTHHKAa KOMAH[bl B OOLIMH pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

Ipe/UlaraTb HOBBIE IPOEKThlI, OLIEHMBAThb WUIEH C TO3ULUM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh NMO3UTUBHOE CTPATErMUYECKOE MOBEJICHHE B PA3JIMYHBIX CUTYaLUAX, MPOSBIATH
TBOPYECTBO M BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OsJiajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJIb30BaTh OMOJOIMUYECKHE 3HAHMS 7Sl BBISBICHUS POOJIEM M MX PELICHHs B AKU3HEHHBIX U
y4eOHBIX CUTYyalLUsX;

BbIOMPATh HAa OCHOBE OWOJIOTMUECKUX 3HAHUH IIeJIeBble U CMBICIOBbIE YCTAaHOBKM B CBOMX
JEUCTBUSAX W IOCTYIKax M0 OTHOLIEHHIO K >KMBOM NpHpOJE, CBOEMY 3J0POBbIO M 3/I0pPOBBIO
OKpYXXaroIluX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh IO3HABATENbHYIO JEATEIbHOCTb, BBISBIATH IPOOJIEMbI, CTABUTH
u (GOpMyIUpOBaTh COOCTBEHHbIC 3aJaud B 00pa30BaTENbHOM JEATENbHOCTH M KU3HEHHBIX
CUTYaLlUsX;

CaMOCTOSITEJIBHO COCTaBJATh IUIAH pPELIeHHUs MpoOjeMbl ¢ Y4€TOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTEHUH;

aBaTh OIICHKY HOBBIM CUTYallHsIM;

paciupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPENOUTECHUN];

Jie7IaTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CocoOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOW 3pYIUIMKM B Pa3HBIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OIIGHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JI€STEIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;



BIIQJICTh HaBBIKAMHU TO3HABATEIBHON pe(dIeKCHMH KaK OCO3HAHHS COBEPIIAEMBIX ICHCTBUI H
MBICIIUTEIBHBIX TPOIECCOB, UX PE3yJIbTATOB U OCHOBAHUM, HUCIOJIB30BATh MPUEMBI pedIeKCUN
JUTSL OIIEHKU CUTYAIlMH, BBIOOpA BEPHOTO PEIICHHUS;

YMETH OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PELICHUS IO UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI JIPYTUX IIPU aHAIU3€E PE3YJIbTATOB JAEATEIIbHOCTH;

3) npuHsATHE CeOS M APYIrUX:

MIPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX MIPU aHAJIA3E PE3YIIbTATOB JESITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;

pa3BUBATH CIIOCOOHOCTH MIOHUMATh MUP C TIO3UIIMU APYTOTO YEJIOBEKA.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbraThl ocBoeHUs nporpammbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT CIEIUHUEcKre Ui y4eOHOro npenmera «bronorusy HaydHbIe 3HAHHSA, YMEHUS U
CHOCOObI NENCTBUAN 1o OCBOEHHIO, MHTEPIPETALNH
1 ipeoOpa30BaHUI0 3HAHUM, BUJIBI IEITETLHOCTH IO TTOJIYYSHHIO HOBOTO 3HAHUS M IPUMEHEHHUTIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYaIMsIX, a TaKXKe B PEaJbHBIX JKU3HCHHBIX CHUTYAIHsIX,
CBSI3aHHBIX C OwWosiorueil. B mporpamMme mpeaMeTHBIE pe3yabTaThl MPEICTABICHBI 1O TOJaM
0oOyJeHwHs.

[IpenmeTHbIe pe3yabTaThl OCBOCHUsI ydeOHOTO mpenmera «buonorus» ¢ 10 Knacce MOIKHBI
OTpakaTh:

C(OPMHUPOBAHHOCTh 3HAHWKW O MECTe€ W pOJH OWOJIOTHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHOUN KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruy, (GYHKUMOHAIBHOW TPaMOTHOCTH 4YEIOBEeKa JJIsi pEIIeHUs >KU3HEHHBIX 3ajady;
YMEHHE pacKpbhIBaThb COJEp)KaHWE OHOJOTWUYECKHMX TEPMUHOB U  TOHSTHUNA: JKU3HbD,
KJIETKa,0praHu3M, MeTaboau3M (0OMEH BEIIeCTB M TPEBpPAIICHHE DHEPTrUH), TOMEOCTa3
(camoperynsinusi), ypOBHEBasi  OpraHu3alMs JKUBBIX  CHCTEM, CaMOBOCIPOU3BEICHUE
(perpotyKius), HACJIEJICTBEHHOCTD, U3MEHYHMBOCTD, poct u pa3BUTHE;
yMEHHE H3jaraTh OWOJIOTUYECKHE TeopuH (KIETOYHas, XPOMOCOMHas, MYTallMOHHAs,
LEHTpaJbHAsl JOorMa MoOJIeKysipHor Owosioruu), 3akoHbl (I'. Mennmens, T.Moprana, H.
. BaBunoBa) u ydenus (0 HEHTpax MHOT00o0pa3usi U MPOUCXOXKICHUS KYIbTYPHBIX pacTenuii H.
W. BaBunoBa), ompenenarb TpaHUIBl HUX  OPUMEHHMMOCTH K  JKUBBIM  CHCTEMaM;
yYMEHHE BIIaZIeTh METO/IaMU Hay4YHOT'O MO3HAHMs B OMOJIOTHU: HAOIIOJCHNUE U OMUCAHUE KUBBIX
CHCTEM, IPOLIECCOB M SIBICHUN, OPraHM3alMs U MPOBeIeHUE OUOJIOTHYECKOTrO IKCIEPUMEHTA,
BBIJIBI)KCHHUE THUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXKIY HCCIEAYEeMbIMU BeJIMYUHAMH,
OOBSICHEHHE TMOJYUYCHHBIX PE3yJIbTaTOB, HCIOJIB30BAHHBIX HAYYHBIX [OHSATUH, TeOopud U
3aKOHOB, yYMEHHME JlelaTh  BBIBOJABI HAa  OCHOBAHMM  IOJIYYEHHBIX  PE3yJbTaTOB;
YMEHHME BBIJCNATh CYIIECTBEHHbIE MPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
NIPEBpAILEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOI0 M IHEPreTMYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIAUBHUYyaIbHOTO Pa3BUTHUS
opraHusMa (OHTOT€He3);

YMEHHE MPHUMEHATh IOJIy4YeHHbIE 3HAHUS s OOBSCHEHUs OHOJOTMYECKUX IPOILECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUUYECKUX PELICHUH B MOBCEHEBHOM )KU3HHU C 1I€IIbI0 00ecTIedeHns
0€30IaCHOCTH CBOETO 3[0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJeH, COONIIOJEHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKpY)Kaollell NpUpoAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH
UCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM OHOJOTMH M OMOTEXHOJIOTHH JUIsl palMOHaIbHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHUE pelaTh dJIeMEHTapHble FeHETHYEeCKUE 33/1a4d Ha MOHO- U JUTHOPUIHOE CKpellMBaHUe,
CIIETIJICHHOE HACJIEeJJOBAaHUE, COCTABJATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHUS IS



MIpeICKa3aHms HACJICIOBAHUS MIPU3HAKOB y OpraHU3MOB;
YMEHHE BBIMOIHSITH JIA0OPATOPHBIC U MPAKTUIECKUE PAOOTHI, COONIOIATE MpaBuia Ipu padoTe ¢
y4eOHBIM u n1a0opaTOpPHBIM o0opyaoBaHUEM;
YMEHHE KPUTUYECKH OIICHHBATh ¥ HMHTEPIPETUPOBATh HH(MOpPMAINIO OHOJIOTHYECKOTO
COJICp’KaHUs, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHUS M3 PA3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW HH(OPMAIHH, HAYIHO-TIOMYJISIPHBIE MaTEPHUAJIbI), STHUYECKHAE ACMIEKThl COBPEMEHHBIX
HCCIIeOBAHUI B OouojoTHuy, MEIUIINHE, OMOTEXHOJIOTUH;
yYMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE H YCTHBIE COOOIIEeHMsI, 0000111ast OMOTOTUYECKYIO
WH(OPMALIMIO W3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BAaTh TOHATUWHBIA amnmapat
Oounooruu.



IHOYPOYHOE IIVTAHUPOBAHHUE

Ne n/m Tema ypoka Kon-Bo wacos Jlata | DIEKTpOHHBIE PECYPCHI
Bcero x/p 1n/p
buoJsiorus kak Hayka 2 yaca
1 buonorus B cucreme Hayk 1 0 0 Poccuiickas anekTpoHHast
IIKOJIA»
2 OcCHOBHBIE NTPU3HAKH )KUBBIX CHCTEM 1 0 0 Poccuiickas anekTpoHHast
IIKOJIA»
JKuBble cuCTeMBI U UX OpraHu3anus 2 Jaca
3(1) MeTo1bl TO3HAHUS KUBOU TPUPOIBI. 1 0 1 Poccuiickasi anekTpoHHast
IIpakTuyeckas padora Ne 1 LIKOJIa»
«Mcnonp30BaHKue pa3IMYHBIX METO/IOB MIPU
U3Y4YeHUH OUOJIOTHYECKUX OOBEKTOBY
4(2) HoBbie MeTOIbI B HiCCIIETOBAHUU 1 0 0 Poccwuiickas snexkTpoHHast
COBPEMEHHON OMOJIOTUU IIKOJIa»
XMMHYECKHH COCTAaB U CTPoeHHe KJIeTKH 16 yacoB
5(1) Buonornueckue cucTemsbl, IPOLIECCHI U UX 1 0 0 Poccuiickast anekTpoHHast
U3y4YCHHE TIKOJIa»
6(2) H3ydeHne OHOJIOTHUYECKUX CHCTEM 1 0 0 Poccuiickast 271eKTpOHHAs
TITKOJIA)
7(3) XuMHUYeCKHid cocTaB KieTku. Bona eé 1 0 0 Poccwuiickas snexTpoHHast
3HAYCHUE. TITKOJIA»
8(4) Munepanbhbie conu. bydepHbie cucTeMbl 1 0 0 Poccuiickas 3neKTpoHHast

oIKoJga»




9(5)

benku. CoctaB u cTpoeHue 0eIKOB

Poccuiickas aiekTpoHHas
IIKOJIA»

10(6)

@OyHKIUHU OEJIKOB

Poccuiickas aiekTpoHHas
IIKOJIA

11(7)

depMeHTbl — OUOJIOTUYECKUE
KaTtanuzaTtopsl. JIabopaTopHasi padGora Ne
1«3y4enne kKaTalIUTHUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMUJIa3bl WU
KaTanasbl)»

Poccuiickas dieKTpoHHas
LIKOJIa»

12(8)

VYrneBoasl. Cocta, cTpoeHHE U (PYHKIIMH
yTJIEBOJOB

Poccuiickas dieKTpoHHas
IIKOJIA»

13 (9)

Jlununael. CocTaB, CTpOeHUE U (PYHKIIUU

Poccuiickas aieKkTpoHHast
IIKO0JIA»

14(10)

Hykneunossie kuciotsl. CTpoeHUE
MoJtekyibl JJHK

Poccuiickas aieKTpoHHas
IIKOJIa»

15 (11)

HyxkiiennoBsie kuciaoTsl. CTpOEHHE U
byakuu mosexyssl PHK

Poccuiickas aiekTpoHHas
IIKOJIa»

16(12)

Hyxkneunossie kuciotsl. ATD

Poccuiickas aiiekTpoHHas
HIKOJIa»

17 (13)

Hctopust 1 METOIBI U3YUEHUS KIIETKHU.

Poccuiickast asieKTpoHHas
HIKOJIa»

18 (14)

Knerounas teopus

Poccuiickas a5ekTpoHHast
IIKOJIa»

19 (15)

Knetka xak OcJa0CTHAA XXuBasd CUCTCEMaA

Poccuiickas aiieKTpoHHas
IIKOJIa»

20(16)

CtpoeHue 3yKapuOTHYECKOMN KIIETKH.
Jlabopatopnas padota Ne 2 «3ydenne

Poccuiickast anmekTpoHHas
HIKOJIa




CTPOEHUS KJIETOK PAaCTEHHI, )KUBOTHBIX,
rpubOB U OAKTEPUIA 11O MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenaparax u uX ONUCaHUE

AKu3HenesTeJIbHOCTD KJIETKH 12 yacoB

21(2) OOMeH BelIeCcTB WU METa00IU3M Poccuiickast anekTpoHHas
IIKOJIaY

22 (2) DHepreTHYeCcKuii 0OMeH Poccwuiickas anexkTpoHHas
IIKOJIA)

23 (3) DTarbl SJHEPreTUIECKOr0 OOMEHa. Poccuiickas snekTpoHHast
IIIKOJIA)

24 (4) Jlnactuyeckuii 0OMeH Poccwuiickas 3nexkTpoHHAs
IIIKOJIA)

25 (5) dorocunTes Poccuiickast 271eKTpOHHas
IITKOJIA)

26 (6) XeMOCHHTE3 Poccuiickast 271eKTpOHHAs
IIIKOJIA)

27 (7) brocunTes Oenka. Poccuiickast 27eKTpOHHAs
IIKOJIA)

28(8) Peakiyss MaTpHYHOrO CHHTE3a Poccuiickast 271eKTpOHHAs
IIIKOJTa)

29 (9) TpauckpumIIus Poccuiickast 27eKTpOHHAs
IIKOJTa)

30 (10) Tpancnsnus — OuocuHTE3 OenKa Poccwuiickas snexTpoHHast
IIKOJTa)

31 (11) Hexknerounsie hopMbl KU3HU — BUPYCHI Poccwuiickas snexkTpoHHast
IIKOJTa)

32 (12) Pemenue uTomornyeckux 3amnaq Poccwuiickas snexTpoHHast

oIKoJga»




Pa3sMHOXeHNE 1 HHIMBUAYAIBHOE pa3BUTHE opranu3moB 10 gacos

33(2) DopMBbI pa3MHOKEHUS OPTAaHU3MOB 1 Poccwuiickas snexTpoHHas
TITKOJTAY
34 (2) JKuznennbiit Uk kieTku. Jlenenue kiaetku. | 1 Poccuiickast anmekTpoHHas
Murto3. Jlaboparopnast pabota No IKOJIa»
3«Habmroiearie MUTO3a B KJIIETKaX KOHUYHMKA
KOpeEIIIKa JIyKa Ha TOTOBBIX
MUKpOTIperiapaTax»
35 (3) Meiio3 1 Poccuiickast 37eKTpOHHas
TITKOJIAY
36 (4) da3mel AeneHus Meio3a 1 Poccuiickas snekTpoHHast
TITKOJIAY
37 (5) CpaBHeHUE TIPOIIECCOB JEICHUS KICTKU 1 Poccuiickas snekTpoHHast
TITKOJIAY
38 (6) OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIIeTOK. | 1 Poccuiickas anmekTpoHHast
JlabGoparopnas pabora Ned«3yuenue LIKOJIa»
CTPOEHUS TOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOTpernapaTax»
39 (7) ["ameTorenes y >KUBOTHBIX 1 Poccuiickast 27eKTpOHHAs
TIIKOJIA)
40 (8) YepenoBaHue MOKOJIEHUN Y PACTCHUM 1 Poccuiickast asieKTpoHHas
TITKOJIA)
41 (9) OmogoTBOpEHUE. 1 Poccwuiickas snexkTpoHHast
TITKOJIA)
42 (10) NHnuBHuayanbHOE pa3BUTHE OPTaHU3MOB Poccuiickas anmekTpoHHas

oIKoJga»

HacJieICTBEHHOCTh M U3MEHYUBOCTH OpPrannu3MoB 17 yacos




43 (1)

I'enetuka — HayKa O HaCJICACTBCHHOCTH U
HU3MCHYUBOCTHU

Poccuiickas aiekTpoHHas
HIKOJIAa»

44(2)

Hctopus pa3BuTHs HAYKU TEHETUKHU

Poccuiickas dieKTpoHHas
HIKOJIa»

45 (3)

3aKOHOMEPHOCTH HACJIEJOBAHMsI IPU3HAKOB.
MoHorubpuiHOe CKpeluBaHue

Poccuiickas dieKTpoHHas
LIKOJIa»

46 (4)

Henomnnoe AOMHUHUPOBAHUC

Poccuiickas dieKTpoHHas
HIKOJIa»

47 (5)

JuruOpuaHoe ckpenuBanme. 3aKoH
HE3aBHCUMOT0 HACJIeJOBAaHUS TPU3HAKOB

Poccuiickas aieKTpoHHas
HIKOJIa»

48 (6)

AHanu3upymrouniee CKpelBaHue

Poccuiickas aieKTpoHHas
IIKO0JIA»

49 (7)

CueruieHHOE HaclieIOBaHNE TIPU3HAKOB.
JlaGoparopnas pabora Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPUIHOTO U
TUTUOPUTHOTO CKPEIIUBAHMS Y APO30QUIIBI
Ha TOTOBBIX MUKPOTIpENIapaTax»

Poccuiickas aieKTpoHHas
IIKOJIa»

50 (8)

Pemenue 3agau o
CLICTUICHHOM YHACJIEIOBaHIO

Poccuiickas aiiekTpoHHas
HIKOJIa»

51 (9)

I'eneTuka mona.

Poccuiickast aiiekTpoHHas
HIKOJIa»

52 (10)

HaCJIeI[OBaHI/Ie IIPHU3HAaKOB, CHOCINICHHBIX C
ITOJIOM

Poccuiickast asieKTpoHHas
HIKOJIa»

53 (11)

N3menunBocth. JlabopatopHas padota Ne 6.
Nzyuenune monuduKannoHHOMI
M3MEHYUBOCTH, TOCTPOCHUE BaPUALIMOHHOTO

Poccuiickast a5ieKTpoHHas
HIKOJIa»




psAla ¥ BapUALMOHHON KPUBOU

54 (12)

. HenacnencrtBeHHasa N3MEHYUBOCTD

Poccuiickas aiekTpoHHas
IIKOJIAa

55 (13)

HacnencrBenHas n3MEHYHUBOCTb.
Jlaboparopnas pabota No 7«AHanus
MYTaIMi Y APO030(HUITBI HA TOTOBBIX
MUKpOTIperiapaTax»

Poccuiickas dieKTpoHHas
LIKOJIa»

56 (14)

MyTauuu u MyTareHHble (hakToOpsbI

Poccuiickas aieKTpoHHas
HIKOJIa»

57 (15)

I'eHeTnKa ue0OBEKA

Poccuiickas dieKTpoHHas
IIKO0JIA»

58 (16)

MGTO,ZIBI T'CHCTHUKHU YCJIOBCKA

Poccuiickas aieKTpoHHas
IIKO0JIA»

59 (17)

ITporpamma «I'eHOM uenoBeKay

Poccuiickas aieKTpoHHas
IIKOJIA»

60(18)

[Ipenynpesxnenue u Je4eHne HEKOTOPBIX
HACJIEICTBEHHBIX 00JIE3HEHN YeloBeKa.

Poccuiickas aiekTpoHHas
IIKOJIa»

61(20)

O0600mienue mo reme «HacneacTBeHHOCTE U
U3MEHUYMBOCTh OPTraHU3MOB

Poccuiickast aiiekTpoHHas
HIKOJIa»

Cesexnusi opranu3mMoB. OCHOBBI O0HOTEXHOJIOTMH 6 YacoB

62(1) Cenexius Kak HayKa ¥ IMPoIecc Poccuiickast 37eKTpOHHAS
IIKOJTa)

63(2) MeTonbI Cenexkuu Poccwuiickas snexTpoHHast
IIKOJTa)

64(3) Cenexuust >KUBOTHBIX PaCTCHUHN Poccwuiickas snexTpoHHast

oIKoJga»

65(4)

JlocTrKeHus celeKIMU PaCTeHUM 1

Poccuiickast 35eKTpoHHas




ZKHUBOTHBIX

arkoJjga»

66(5)

buotexHomorus kak oTpacib MPOU3BOJICTBA

Poccuiickas aiekTpoHHas
IIKOJIAa

67(6)

[IpoMesxyTouHas KOHTpOJIbHAS paboTa

Poccuiickas dieKTpoHHas
HIKOJIa»

68

O06o06mmaronuii ypok mo TemMam Kypca




