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MNOACHUTEJIbHAS 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIpEEIICHUS
MOJX0A0B K (opMUpOBaHHIO cojepKaHus ydeOHOoro mpeamera «bBHONOTHs» COCTaBUIH:
koHnenrtyanbHble nosioxkeHuss @I'OC COO o B3auMOOOYCIOBICHHOCTH LEJIEH, COJepKaHMUS,
pe3ynbTaToB 00yUeHUsT U TPeOOBAHMII K YPOBHIO IMOJTOTOBKH BBHIITYCKHHUKOB, IOJOXEHHS 00
Oo0MmMX HEeTsIX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OMOJIOTHH,
e€ 3HAYCHWU B TIO3HAHHWH XUBOW IMPHUPOJBI M OOECIEYCHUU CYIICCTBOBAHUS YEIOBEUYECKOTO
obmectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OIPEICICHBI OCHOBHBIE ()YHKIIUU TPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu AaéT MpencTaBlIeHUe O MesIX, 00 o0Iiel crparernu 00ydeHus,
BOCIIUTAHHUS UM Pa3BUTHs, OOydYAIOIIMXCSA CpEJICTBaMH y4deOHOTo Tmipeamera «buosorus»,
ompezenseT o00s3aTeNIbHOE NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, pachnpeiesieHue IO
paszenaM U TeMaM, PEKOMEHJyEeMYIO IOCJIeI0BaTeIbHOCTh M3Yy4eHHUs] y4yeOHOro marepuaia ¢
Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEJAMETHBIX CBsI3€H, JOTUKM 00pa30BaTEIBLHOTO IMpoIlecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIXCs.

B mporpamMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHUS K IUIAHUPYSMbBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHUJIOB y4€OHO-TI03HABATEILHOMN JCATEIHPHOCTH/YIEOHBIX EUCTBUM, 00YJArOIITUXCS 110
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no 6uonoruu (10—11 kmaccel, 0a30BbIi ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEMCTBEHHOCTH B H3Y4YeHHU Ouosioruu, Omarojapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJIEHHOCTh Ha Pa3BUTHE 3HAHWH, CBA3AHHBIX C (OPMHUPOBAHHEM E€CTECTBEHHO-HAyYHOTO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MpPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoii cpene. [losromy Hapsay ¢ u3ydeHHEM OOIIEOHMOJIOTHYECKUX TEOPHM, a TakkKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIEHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWUN B IOBCEIHEBHOM KU3HU AJISl PEILICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: MPOPUIaKTUKH
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO0  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUSI HKOJIOTUYECKHU 1IeTIECO00pPa3HOTO MOBEACHHS B OKPY)KAIOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATENBHOCTH YEJIOBEKa Ha COCTOSHHUE MPUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpPaBJIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO 00ECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOYyYaroIIMUXCsl CHOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEJACTABICHUNH O HAyYHOW KapTUHE MHPAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U HBOJIOLUHU, CO3MaET YCIOBUS UIA: MO3HAHUS 3aKOHOB >KHUBOH TNPHUPOJIBbI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3/I0pOoBOro u OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIILIEHUS, [IEHHOCTHOTO OTHOIICHHUS K KUBOU MPHUPOJIE U YETIOBEKY.

bonpimoe 3HaueHme OHONOTHS UMEET TaKXkKe s pPElIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4u cpeHero oouiero oOpa3oBaHus, conuann3anumu oOyqaromuxcs. M3yuenue
ouosorun obecrnieunBaeT YCIOBUS TUIst (hopMupoBaHus MHTENIEKTYaIbHBIX,
KOMMYHHKAITIOHHBIX U MH(GOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIbTYpBI, CIIOCOOCTBYET
MHTETpalui OMOJIOTMYECKUX 3HAHUN C TPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. Ha3BaHHBIE MMOJIOKEHUS O IPeIHA3HAYCHU U Y4eOHOTO
npenMera «bHOJOTHS» COCTaBHIM OCHOBY JUIS ONpENENICHUS TMOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJICPKAHUS, TPECTABICHHOTO B IIPOTPaMME 10 OMOJIOTHH.



OTt60p conepkanus yueOHOTrO ipeamera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
MO3UIMNA KyJIbTYpOCOOOPa3HOTO MOAX0Ja, B COOTBETCTBUHM C KOTOPHIM OOYYArOIIMECs JOJKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC IS (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEICISIONIHIEC
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpPYKAIOUIEH NpPUPOAHON cpene, BOCTpEOOBaHHBIC B
MMOBCETHEBHON KU3HU U MPAKTUYECKOU NesTenpbHOCTH. Oco00e MecTo B ATOM cHCTeMe 3HAHWU
3aHUMAIOT D3JIEMEHTBHI COJCpPXKAaHWSA, KOTOpbIEe CIY)XaT OCHOBOH st  (OPMHPOBAHHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIUX JINYHOCTH, CTIOCOOCTBYIOIIUX I'yMaHHU3AIMH OMOJIOTUYECKOTO 00pa30BaHusl.

CrpykTypupoBaHUE cOJiep)KaHUsl y4eOHOro Marepuaiga B IporpamMmme 1o OuoJIoruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B coOTBETCTBMM C 3TUM B
CTPYKType yueOHOTo npeamera «bHoorusy BbIIENEHBI CIEAYIONINE COAEPKATEIbHbIE JINHUU:
«buonorus kak Hayka. MeTo/ipl HAy4HOTO NO3HaHUs», «KieTka kak OMoJiornyeckas CUCTEMay,
«Opranusm Kak Oouosornueckas cucreMay, «CucteMa U MHOTOOOpa3ue OpraHuuecKkoro Mupay,
«IBOJIOLUS KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Hens uzydyenus yueOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE — OBJaJIeHUE
O0OYyJarOIIMMHUCA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3alMM >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHWH MCIOJIb30BaTh 9TH 3HAHUS JJIs TPAMOTHBIX JACHCTBUN B
OTHOIIIEHUH 0OBEKTOB JKHBOU MPUPOJIBI M PEIIECHUS PAa3TUIHBIX )KH3HEHHBIX MMPOOJIEM.

JlocTkenne 1enu u3ydeHust ydyeOHoro mnpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOY4YaloOIIMMHUCA CHCTEMBbl 3HAHUH O OMOJOTMUYECKHX TEOpUSX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiax, CIYyXalluX OCHOBOM isi (popMHpOBaHHS
MPE/ICTAaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TO3HaHUS,
CTPOEHUHM, MHOTOOOPa3sMH U OCOOEHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allii,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSAX B OHOJIOTUY;

¢bopMmupoBaHHe y OO0yJaroIIMXCSl TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B IpoIecce aHAIM3a JaHHBIX O MyTSIX Pa3BUTHUSI B OMOJIOTMH HAay4YHBIX B3IJISIOB,
ueH U MoAX0I0B K M3yYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA >KMBOW NMPUPOIbI Ha
OCHOBAHUU 3HAHUI1 U OTIBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

(dbopmupoBaHre y OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKHX
3HAHUW B MPAKTUYECKOW JESITEIbHOCTH YEJOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMSI YEJIOBEKOM >KMBOW IPUPOJIBI,
HE00X0IMMOCTH OEpPEKHOTO OTHOIICHHS K HEeW, COOMIOICHUS STUYECKUX HOPM TPU MPOBEACHUN
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUW M yMEHUW B MOBCEAHEBHOW >KHU3HM JJISl OLEHKU
MOCIIE/ICTBUI CBOEH JEATENbHOCTH 1O OTHOIICHUIO K OKpYXarolled cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIIOIEHUE MEP MPO(UITAKTUKY 3a00I€BaHU.

B cucreme cpennero obmero oopasoBanus «buonorusy», nydaemas Ha 6a30BOM ypOBHE,
SABISETCA 00sA3aTeIbHBIM Y4Y€OHBIM MPEIMETOM, BXOISIIMM B COCTaB MpPEIMETHOW oO0mactu
«EcTecTBeHHO-HAyYHBIE IPEMETHI.

Jlnist u3ydeHus 61oIoTuu Ha 6a30BOM YpOBHE CpeAHEro oOIiero oopa3oBaHMsi OTBOAUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hezeno), B 11 ximacce — 34 yaca (1 gac B Hezenio).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHMYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QuIoco(uei, 3TUKOH, ICTETHKOW W mpaBoM. Ponb Ouosnoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo bl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHHE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuxk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPaKTH4YeCKUE PadoThI:

1.Ilpakmuueckass paboma Ne 1. «Hcnonvzoeanue paziuuHblx Memooo8 Npu u3yyeHuu
ouon02uteckux 00bLeKmMos.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3ALMA.

Xusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHHs: Ouonoruu. OTIuuue KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OmocucTeM ¥ WX pa3HOOOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIHHOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpauuu:

Tabmuier u cxembl: «OCHOBHbIE TPU3HAKU KU3HU», «YPOBHU OpraHMU3allMM >KUBOM
MIPUPOJIBI».

O6opynoBanue: moaens mosekyiasl JJHK.

Tema 3. XuMuYecKHUil COCTAB U CTPOCHUE KJIETKH.

XWMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  JJIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

@yHKIMU BOJbl M MHUHEPAIBbHBIX BEUIECTB B KieTke. llommepkaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTHI — MOHOMEpHI OekoB. HezameHnnMeble
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMUYECKUE
cBolicTBa 0enKoB. bronornyeckue GyHKIuM OEITKOB.

®epMeHThl — Ouonornyeckue KaraiauzaTopel. CTpoeHue (epmeHTa: aKTHUBHBIA ILIEHTP,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKNX KaTalnu3aToOpOB.

YrneBosl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, Leiono3a). buonorunueckue QyHKIUU
YIJI€BOJIOB.

Jlunuaer:  Tpurauuepuabl, Gochonunuabl, CcTepounbl. [ 'uapodribHO-ruaApoPoOHBIC
cBoiictBa. buonornueckue Gpynknuu nununoB. CpaBHEHHE YIIeBOJOB, OSIKOB U JMIUAOB KaK
HWCTOYHUKOB SHEPTUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[urtonorua — Hayka o kierke. KietouHas Teopusi — mpuMep B3aMMOJECHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Krnetka kak menoctHas xuBasi cucrema. OOIue Mpu3HaKky KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekynbl JJHK kak reneTnueckuil anmapar, cucteMa CUHTe3a Oenka.



Tumbl KIETOK: JyKapHOTHYecKass H mHpokapuoTudeckas. OCOOCHHOCTH CTPOEHHS
npoKaproTHuecKor kieTku. Kierounas crenka 6akrepuid. CTpoeHne 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIHU.
[Tna3marnveckass memOpana, e€ cBoictBa W (yHkumu. LluromymazmMa u €€ OpraHOMIBL
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [onbmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUlpl. lIpomcxoxaeHne MHUTOXOHIAPUN M IIACTUI.
Bunpl mitactun. HememOpaHHbIe OpraHOUIbI KIETKH: pUOOCOMBI, KJICTOYHBINA IIEHTP, IEHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIMU OpraHou0B KJIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00J0uKa, KapuoIuiasma,
XPOMAaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJJEMEHTOB B HEXUBOW  MIPHUPOJIEY,
«PacrnpeneneHne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMUYECKHX 3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbI», «brocunTes Genka», «CTpoeHne MoJeKkyisl 6enka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHue 3yKapHOTHUYECKOM
KIeTKn», «CTpOoeHuEe >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIeTKn», «CTpoeHue
MIPOKAPUOTHYECKON KIETKN», «CTpoeHue sSapa KIETKN», «YTIEBOIABD, «JIunuasn.

O6GopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJAOBaHHUE ISl MPOBEICHUS HAOIOJICHHM,
M3MEpEeHul, HIKCIEPUMEHTOB, MUKPOIIpENnapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

1.Jlabopamopnas paboma Ne 1. «H3yuenue kamaiumuueckou akmusHOCMU hepmenmos
(Ha npumepe amuIa3vl UL KAMAaiassl)y.

2.Jlabopamopuas paboma Ne 2. «H3yuenue cmpoeHus KiemoK pacmeHutl, HCUBOMHbIX U
bakmeputi nOO MUKPOCKONOM HA 20MOBbIX MUKPONPENapamax u ux ONUcCauuey.

Tema 4. ) KuznenesiTeJLHOCTh KJIECTKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuisanus (TUIaCTUYECKHH OOMEH) |
TUCCUMUIIALUSA (PHEpreThuecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUS BELIECTB U SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tumnbelr oOMeHa BemiecTB: aBTOTPOGHBIN U TeTepoTpodHbii. Pons depMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHoBas (a3pl ¢doTtocuHTe3a. Peakumu (oTocuHTE3A.
D¢ddextuBHOCTD PoTOoCHHTE3a. 3HaUeHUE HOTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTECHHI.

XeMocuHTe3. XEeMOCHHTE3Hpyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a Ui KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKe. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENBHOE
¢bochopumposanue. DPPEeKTHBHOCTb IHEPTETUIECKOTO OOMEHA.

Peakium wmartpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
reHeTHUYecKoil MHQpopmaruu B KieTke. ['eHeTHuecKuil KoJ W ero CBOMCTBA. TpaHCKpHUNIIUS —
MaTpuuHblil cunTe3 PHK. Tpancnauus — 6unocunres Genka. Dtanbl TpaHcasaiuud. KoxupoBanue
aMHHOKHUCIOT. Posib pubocoM B GuocunTe3e Oernka.

Hexnerounsie ¢opmbl >ku3HM — BUpychl. HMcropusi oTkpbiTus BupycoB (. U.
WBanoBckmit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKIIa BUpycoB. bakrepuodaru. bonesnun



pacTeHuii, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMbIC BUpYcaMU. Bupyc nMMyHOIepUIMTa YelOoBEeKa

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHUINIMS, peBEpTa3a U HWHTErpasa.
[MpodunakTrka pacpoCcTpaHEHUSI BUPYCHBIX 3a00JICBaHHIA.
JdeMoHcTpanum:

[optpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxemsl:  «Tunmel  muTadwsy, «Mertabomm3am»,  «MUTOXOHAPUSY,
«QHepreTuueckuil oomen», «Xiopomuact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermdyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu ku3HeHHbIH 1wmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukanus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHune KIeTku», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, wWiau KuU3HEHHBIM 1ukn kinetkd. MuTtepdaza m mutos. Ilpoueccsl,
npoTtekaromue B uHTepdaze. Pemnmukanus — peaknuss marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIL. JMIUIOMAHBIM U TAIUIOUIHBIM XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHMU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. [Ipomecchl, mpoucxonadimuye Ha pasHbIX
CTaIusAX MUTO3a. BHONoTrHYecKkuii CMBICII MHTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpraHu3MoB: Oecmojioe U mojoBoe. Buael  Oecnosioro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJBO€, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHUeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYCHHUE NI
CEJICKIINH.

ITonoBoe pa3MHOXKeEHMeE, €ro OTINYHUS OT OECIOJIOrO.

Meiio3. Craguun meno3za. [Ipoueccel, mpoucxonsdimue Ha craausx menosa. [loBenenue
XpoMocoM B Meiio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMsl MOJIOBBIX KIETOK y *KHBOTHBIX. [l0JI0BBIE JKene3bl:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOCHMsI SAHIEKIETOK MU
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (APMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOIO PAa3BUTHUA y IO3BOHOYHBIX MXUBOTHBIX: JApOOJICHHE, racTpylsalus,
opranorenes. IloctamOpuonansHoe pa3BuThe. THIbl NOCTIMOPUOHAIBHOIO PAa3BUTHA: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHMe cpelabsl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CHOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJCTBA.

Poct n pasButue pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTAIUU
pa3BUTHSL.

JdeMoHcTpanum:

TaGnuuel u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHUE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIETOYHBIA MK,
«Permmmukanusa JJTHK», «Muros», «Melio3», «IIpsMmoe n Hempsamoe pazButue», «l'ameTtorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrepMaTo30uabl MIIEKOIMTAIOIIETOY,
«litnexnerka muekonuramomero», «KapnokuHes B KIETKax KOpEUIKa JIyKa», MarHWTHas
MoieNb-anmuKanus «Jlenenue kinerkn», moaens JJHK, Moaens MmeradazHoit XpoOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

3.Jlabopamopnas paboma Ne 3. «Habnrooenue mumo3sa 8 Kiemkax KOHYUKA KOPEeUulKa i1yKa
HA 20MOBbIX MUKPONPEnapamaxy.



4.Jlabopamopnas paboma Ne 4. «H3yuenue cmpoeHus nON0BbIX KIEMOK HA 20MOBbIX
MUKDONpenapamax.

Tema 6. HacieACTBEHHOCTh M H3MEHYNBOCTH OPTaHNU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJjib LUTOJOTHMM M
AMOPHUOJIOTUH B CTAHOBIICHUH T€HETUKU. BKiIal pOCCUNCKHX U 3apyO0eKHBIX YIEHBIX B PA3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJEKYISIPHO-
reHeTudyeckuii). OCHOBHBIC T€HETUUYECKHE OHATHUS. [ eHeTHYeCcKass CMUMBOJIMKA, UCTIOJb3yeMas B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  MPU3HAKOB, ycTaHoBieHHbie [.  Mengenem.
MonoruOpuaHOe CKpemuBanue. 3aK0H eIMHO-00pa3usi TMOPUIIOB IEepBOro mokosieHus. [IpaBmino
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrotel ramer. [lomHoe u
HETIOJHOE TOMUHUPOBAHUE.

JurubpugHoe CKpeluBaHUE. 3aKOH HE3aBHUCHMMOTO  HACJIEIOBAaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUs. AHAIU3UPYIONIEEe CKPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuenjeHHOMY
HACJIEIOBaHUIO reHOB. HapylieHne cuernsieHns TeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasl TEOPHS HACIEICTBEHHOCTH. | eHETHYECKHE KapThI.

I'enetnka nosia. XpoMOCOMHOE OIpEIENIeHHE 1M0JIa. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omorameTHele W TeTepoTraMeTHBIC OpraHW3Mbl. HaciiemoBaHWe NTPHU3HAKOB, CIEIUICHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS 1 HacJeACTBeHHas. Posbk cpembl
B HEHACIICJICTBEHHOW W3MEHYMBOCTH. XAapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psa v BapuanroHHas kpuBas. Hopma peakuun npusnaka. KonnuecTBeHHbIE U
KauecTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW H3MEHYUBOCTH.

HacnenctBenHnas, wiyM reHOTUNHYECKasi, K3MEHYUBOCTh. KoMOMHATHBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpOIleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalmoHHAas
n3MeHunBoCTh. Kiaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, T'eHOMHBIe. YactoTa u
NPUYUHBI MyTaluid. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYMBOCTb.

I'enetuka uenoseka. Kapuotunm denoBeka. OCHOBHBIE METOJbl T€HETHKM YeEJIOBEKa:
reHealorTnYeckuii, OJM3HELOBBIM, IMTOreHETUYECKHI, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudeckuid. COBpPEMEHHOE ONIpPENEICHUE TIE€HOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHUEe, B TOM uucie ¢ nomouipio [1IP-ananu3za. HacnenctBennsie 3a0oieBaHUs
YyeloBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OonesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMIBI 310pOBOrO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEYCHUS] TeHETHUECKUX
Oone3nell. MeauKo-reHeTHUeCKOe KOHCYAbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPeIOTBPAILIEHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHcTpanum:

IToptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 UTOTEHETHYeCKas OCHOBAY,
«3aKOH pacuIeIVIEeHUs] M €ro UIUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemuBanue», «lluTomornyeckne OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3anMoaeCcTBUE aJUIeNIbHBIX T€HOBY, «l'€HeTnueckue KapThl paCTEHUN, JKUBOTHBIX
u 4yenoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTU HACJIEJIOBaHMS, CLEIUIEHHOTO C IMOJIOM,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukamoHHas
U3MEHUYMBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHKa Tpymnmn KpoBu», «MyTalnnoHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
JOMUHHpOBaHUEY, «lurnbpuaHoe ckpemuBanuey, «llepekpéct xpomocom»

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

S.Jlabopamopnas paboma Ne 5. «H3yuenue pe3yrbmamos MOHOUOPUOHO2O U
OUSUOPUOHO20 CKPEWUBAHUA NPU peUleHUl 3a0ay NO 2eHemUKe ».

6.Jlabopamopnas paboma Ne 6. «Hzyuenue MOOUDUKAYUOHHOU UMEHUUBOCTIU,
nocmpoeHue 8apuayUoOHHO20 psoa U 8APUAYUOHHOU KPUBOU).

2. Ipaxmuuecxas paboma Ne 2. « Cocmagnenue u ananus poooCioO8HbIX YeL08EKA.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3aposkJICHUE CENeKIMU U noMecTukamus. Yuenue H. U.
BapwiioBa 0 ImEHTpax NPOUCXOXKICHUS M MHOT000paswsi KYJIbTYPHBIX pacTeHuil. L[eHTpbI
MPOUCXOKACHUS JOMAITHUX KUBOTHBIX. COpT, TTOPOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMH. MacCOBBI M MHIWBUAYATbHBIM OTOOPHI B CEJIEKIIMHU
pacTeHud U KUBOTHBIX. OTleHKA dKCTepbepa. bIu3KopoACTBEHHOE CKPEIIMBAHUE — WHOPHIUHT.
Uucrass muuug. CkpenuBaHue YHUCTBHIX JHHWE. ['erepo3uc, wuinum rubpugHas cuia.
Hepoacteennoe ckpemmBanue — ayrOpuaunr. OtnanéHHas rHOpuUau3anus U €€ YCIeXHu.
HckycCcTBEHHBI MyTareHe3 W IMOJyYCHHE MOJUILIONI0B. J[OCTHKEHUSI CEJIEKUUH PACTEHHIA,
YKUBOTHBIX 1 MUKPOOPTaHHU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUS. OTamnbl CO3JaHUS
pexomOunantHot JIHK wu Tpancrennsix opranusmoB. Knerounas wunxeHepus. Knetounsie
KyIbTypbl. MUKPOKJIOHAIEHOE Pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BHICOKOMIPOTYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHEe M 3Tudeckue mpobdbisempl. MO —
T€HETUYECKH MOAU(PUIIUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

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

Tabmuipel u cxembl: kapra «LleHTpbl HpPOUCXOXKIEHUS M MHOT000Opa3us KyJIbTYpPHBIX
pactenuit», «llopoabl mOMalIHUX XKUBOTHBIX», «COpTa KyJbTYPHBIX pacTeHHi», «OTnanéHHas
rubpunmzarus», «Pabotel akamemmka M. @. HBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CellbCKOX035HCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHIXKEHUS CEJeKIUU PACTeHUU M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIIUOHHAA OMOJIOTHS.

[Ipennochliku BO3HUKHOBEHHUSI ABOJIIOLIMOHHOM TEOPHUU. DBOJIIOIMOHHAS TEOpUs U €&
MecCTO B OMoJIOTHH. BiusiHME SBOIIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuzeTenbCcTBa DBOJIONNH. IlaJICOHTONIOTHYECKHE: IOCIEIOBATEILHOCTh TOSBICHUS
BUJIOB B MAJICOHTOJIOTMUECKOH JIeTOMuCH, epexoanbie ¢popMel. buoreorpadudeckue: cxoacTBO
U paznuuue GayH U GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHEe: CXOJCTBA U PazNuuus SMOPHUOHOB PAa3HBIX BUIOB IMMO3BOHOUHBIX.
CpaBHUTENIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHbIE, PYJMMEHTAPHBIE OpraHbl,
aTaBU3MBL. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX MYyTEH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. [apBuna. [lpeanocbuiki BO3HUKHOBEHHUS JIapBUHU3MA.
JIBuKyImpe CHJIbl SBONIONMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIpU



OTPaHUYEHHOCTH PECYpCOB, HEONpeleNEHHas HM3MEHYHMBOCTh, Oopb0a 3a CyIIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Botonnn (CTI) u €€ 0CHOBHBIE MOJIOKEHHUS.

Muxkposomtonus. [lomynsnus kak equHUIa BUAA U IBOJIIOLUU.

JBwmwxyiue cuiibl ((hakTophl) SBOJIONUN BUAOB B NpHpoje. MyTallMOHHBIN Mpolecc U
KOMOWHATHBHAasE W3MEHUMBOCTH. [lomynsnuoHHbIe BOJHBI W jpeiid renoB. M3zomsmus u
MUTPALIUSL.

EctecTBennslii oT60p — Hampapistommidi (aktop sBomonud. DopMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ysbTar dBoJitonuu. [lpumepsr npucnocoOnenuit
y opranuzmMoB. ApomMop(}o3bl U UaUO0-aJaNTaIUH.

Bun u BupooOpasoBanue. Kpurtepuum Buma. OcHOBHblE (GOpMBI BHI000pa30BaHUS:
reorpaduyeckoe, 3K0JI0rHUeCcKoe.

Maxkpossomtonus. @opmbl 3BOJIOLUU: (UIETUYECKas,, ITUBEPreHTHAas, KOHBEPreHTHas,
napajuiensHas. HeoGpatuMocTh 3BOMIOIHH.

[IpoucxoxaeHue  OT  HECHECUMAIM3HUPOBAHHBIX  TPEIKOB. [Iporpeccupytormias
crienuanu3anus. AJanTUBHAS paIdalus.
JdemoHcTpaumnu:

[Toptpetsr: K. JInnnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey», «3apoJIblin
MMO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTtepukcy, «DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3we COPTOB pacTeHuit», «MHorooOpasue TmOpoa
YKUBOTHBIX», «[lomymsiiumy, «MyrannoHHas U3MEHYUBOCTHY, «Apomop¢ho3bD»,
«Mmmoanmantanun», «OO0mas nereHepamusy, «JBuxymme cuibl dBoronun», «Kapra-cxema
Mapmipyra myremectBus Y. apsunay, «bopnba 3a cymectBoBanuey, «IIpucrnoco6ieHHOCT
opranu3MoBy, «I eorpaduueckoe BUA000pa3oBaHue», « IKOJOTHIECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAcKu, HabOP MI0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTOCOOICHHUM Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpaBJICHUS YBOJIIOLUNY», 00bEMHAs Moieb «CTpOEHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpPMBI COXPAHHOCTH HMCKOIAeMBbIX
KUBOTHBIX U PACTEHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE IpenapaThbl
«Pa3Butue Hacexkomoroy», «Pa3BuTtHe nArymku», Mukpomnpenapar «/pozoduna» (HOpMa,
MyTaluu GOpMBI KPbUIHEB U OKPACKU Tela).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

1.Jlabopamopnas paboma Ne 1. « Cpagnenue u0o8 no Mopghonocuyeckomy Kpumepuion.

2.Jlabopamopnaa paboma Ne 2. «Onucanue npucnocodnienHocmu opeavuzma u eé
OMHOCUMENLHO20 XapaKmepay.

Tema 2. Bo3HnKHOBeHMe 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOHoreHe3 M MaHCIepMHs. XUMHUYEcKas SBOJIONUS. AOHOTEHHBIH CHUHTE3
OpPraHMYECKUX  BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHYECKOH sBomony. HadanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHE MPOTOKIETKH. [IepBbie KIETKH U UX
sBOOLUS. POPMUPOBAHNE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.

Pazeutne xu3Hum Ha 3emie mno 3paM U nepuoaaMm. Karapxeil. Apxelckas U
npotepo3oiickas opbl. Ilameosoiickas spa u €€ nepuonbpl: KeMOPHHCKMHA, OpPJOBHUKCKHA,
CUJIyPUHCKHM, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKUMN.

Me3o30iicKkas opa 1 €€ IepruoAbl: TPHACOBBIN, IOPCKUM, METOBOM.

KaitHo3oilickast 3pa u e€ nepuopl: MaJeoreHOBbIN, HEOT€HOBBIN, AHTPOTIOT€HOBBIH.



XapakTepucTUKa KiIuMaTa M IeoJIOTHYeCKMX IpoleccoB. OCHOBHBIE 3Tambl ABOJIOLUU
pacTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUil MW >KMBOTHBIX. llosiBienue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpakeHue 3BoJioLMU. OCHOBHBIE CUCTEMAaTHUYECKUE
TPYIIBI OPraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpOMoJiOrvs Kak Hayka. Pa3BuThe npeacTaBieHUd O
IIPOUCXOXKICHUU YeloBeKa. MeToabl nu3yueHus: antponorenesa. CxoAcTBa U pa3inyus yeloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKa.

JBuxymue cunbl (paxkTopsl) aHTponoreHe3a. HacnenacTBeHHass HW3MEHUMBOCTh U
€CTeCTBEHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHBIE CTaJUM M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YUeloBeK yMesbli,
Yenosek mnpsmoxondamuii, YenoBek HeaHaepranbckuii, YenoBek pasymuHbiil. Haxonxu
HCKOIIAEMBIX OCTaTKOB, BpeMs CYIECTBOBaHUS, 00JIaCTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIINE pachl: €BpONeouIHas (€Bpa3uiickas), HETpo-
aBcTpajion/iHas  (9PKBaTOpHalibHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIe YENOBEYECKHMX pac K YCIOBUSAM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinnep, I'. FOpu, Y. [lapBuH.

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoHEUYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasl CHCTeMa OpPraHUYecKOro MHpa», «CpaBHEHHME aHATOMHUYECKHX YE€PT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «JlpeBHeimue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIFOAN», «UeoBeuecKre pach».

O6GopynoBanue: wmymspku — «lIpoucxokaenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WJIM M300pakeHHs KaMEHHBIX OpYAHid
MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOmiia, ckpedia), TeOXpOHOJIOTHYECKass TaOuIla,
KoJu1eKUIUs «P@OpMbI COXPAaHHOCTH UCKOTIAEMBIX JKUBOTHBIX U PACTEHUI».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

1.Ilpakxmuueckas paboma Ne 1. «H3yueHue uckonaemvix 0CmMamKo8 pacmeHull u
HCUBOMHBIX 8 KOJNEKYUSIX ).

DKCKypcusi « OBOJIOIUS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBequeCKUuil My3eil).

Tema 3. Opranu3msl M OKpY:Kal0Ias cpeaa.

OKOJIOTMSI KakK HayKa. 3aJadyd MW pa3felibl 3KoJIOTMH. MeToabl 3KOJIOTHYECKUX
nccaea0BaHuM. DKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHusT  OpPraHuM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JlelicTBIE SKOJIOTHYeCKUX (PaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMmIeparypa, BIaXHOCTb.  DoTonmepuousM.
[TpucnocobaeHns OpraHu3MoB K JIeHCTBHIO aOMOTHUECKUX (akTopoB. buosornyeckue puTMsl.

buotnueckne daktoppl. Buasl OHOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHUS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazntusm, koonepauus, MyTyaln3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHMUYECTBO). AMEHCANIM3M, HEUTpanu3M. 3HaueHHEe OHOTHYECKUX
B3aMMO/ICHCTBHH ISl CYILIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTEPUCTUKU Homyasauud. OCHOBHBIE II0KA3aTeNu MOIYJISLUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJISIIMY U €€ PEeryssaiusl.

JdemoHncTpaumnu:

[optpetsr: A. 'ymbonpar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3eMin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTU MOMYJSILIUU
uHby30pun-TyDenbkny», «[Iumessie nenm.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

3.Jlabopamopnas paboma Ne 3. «Mopgonozuueckue ocobennocmu pacmeHnuti u3 pasHoix
mecm ooumanusy.

Tema 4. Coo01ecTBa U IK0JIOTHYEeCKHE CUCTEMBI.

CooOmiectBo  opranuzmMoB  —  OuoneHo3.  CTpykTypbl  OuOll€HO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (rnumiesas). Bunbi-nomunanTsl. CBs31 B OHOLIEHO3E.

Okojnorudeckue cucreMmbl (3kocuctemsl). Ilonstne 00 skocucreMe U OMOreolEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M IMOTOK PHEPrUU B BdKocucTeme. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocucteMmbl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJIOTUYECKHE MHUpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAaMOperysuus, pazsutie. CyKkieccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LTUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YPpOOIKOCUCTEMBI. buosornyeckoe u
X03HCTBEHHOE 3HAUE€HHE arpOKOCUCTEM U YPOOIKOCUCTEM.

buopazHoobOpaszue kak (akTop ycrodunBOoCcTH 3KOCcHCTeM. CoxpaHeHHE OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepuanckoro o 6mochepe. I'panuripl, coctaB u cTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMocdepbl Kak TIIOOATBHONW 3KOCHCTEMBI.
JlunaMuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BeliecTB M OMOT€OXMMHMUYECKHE LMKIBI 3JEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B buochepe 3eminn. AHTpONOTEHHbIE U3MeHeHus B Onocdepe. I'modanbHbIe
9KOJIOTUYECKHE TIPOOIEMBI.

CocyiecTBoBaHuE MPUPOJIBI U yestoBeuecTBa. CoxpaHeHue Onopa3Ho00pa3us Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa pallMOHAIBHOTO YIPABICHUS MPUPOJHBIMHU pecypcamMH U UX
ucnojib3oBaHue. JlocTwkeHus 6MOJI0rMK U OXpaHa IPUPOIbI.

JdemoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuel u cxemsl: «Ilumebie nenu», «buoneHo3: coctaB U CTpykrypay, «lIpupoansie
coobuiectBa», «llemn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«JKocuCcTeMa IIUPOKOJUCTBEHHOTO Jieca», «DKOocucTeMa XBOHHOro jeca», «buouenos
BoJoEMa», «ArporneHo3», «lIpuMepHble aHTPONOTeHHblE BO3ICUCTBUS Ha HIPUPOAYY,
«BaxkHeline MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4By, «IlapHukoBeli d3pdexT», «DakTopbl
PaZmoaKTUBHOTO 3arps3HeHus Onocgepsl», «O0mas cTpykrypa 6uocheps», «PacnpocrtpaneHue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B OGuocdepey,
«KpyroBopot azoTa B IpUpoAE».

Kpacnas kuura Poccuiickoii ®eneparuu, n300paxeHUsl OXpaHsAEeMbIX BHJIOB pacTeHUH U
KHUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOI'PAMMEBI 110 BUOJIOTUMU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBaroTcs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpeHero oomero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pe3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BbBIIEIEHBI
CIICAYIOIINE COCTABIIAIONINAE: OCO3HAHHWE OOYYAIONIUMUCS  POCCHHCKON  IpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH W CaMOOIPEACIICHUIO,
HaJIM4YueE M™MOTHUBAIIUU K O6yT~IeHI/IIO 6I/IOJ'IOFI/II/I, HOCJICHAIIPAaBJICHHOC PAa3BUTUC BHYTPCHHUX
yOEXKeHUH JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
cBOEil ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MpUCyHuMHU CHUCTEMCEC
OMOJIOTUUECKOTO 00pa30BaHMs, HaJUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bunonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAWUIIMOHHBIMHU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, NMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH IOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUS, Pa3BUTHUA BHyTpGHH@ﬁ MO3WIHUKU JIUMYHOCTH, MAaTpUOTU3MA,
YBaXEHMSI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpEeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacleOUIl0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoOJe U OKPYKArOLIEH cpeae.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaroNIuXCsi PyKOBOIACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCUICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMU  OOyYarolmlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbBIX U MO3HABATEIbHBIX 33/1a4, BHITIOJHEHNH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHIO K SIBICHHUSM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE Y4YUTBIBATh B  CBOUX JCUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMHU YOEXKACHUSIMH, KYIbTYPHBIMHU LIEHHOCTSIMU U COLIMATIbHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4EOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHS K MHEHHIO
OTITMIOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJOHTEPCKON NESTENLHOCTH;

2) NaTpMOTHYECKOI0 BOCIIUTAHNSA:



c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoaMHOM, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOI SI3bIK U KYJBTYPY, MPOIILJIOE M HACTOSIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIEIUWI0 ¢ TNaMSATHUKAM TMPUPOJIbI,
JTOCTH>KEeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIIGHWBATh BKJIAJ POCCHWCKHX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHUsT OMOJIOTHH B IIO3HAHWW 3aKOHOB TIPUPO/IBI, B )KHU3HU YEJIOBCKA U
COBPEMEHHOT0 00I11eCTBA;

uaciHas YOS IEHHOCTh, TOTOBHOCTD K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMBOTO OYAYyILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/aHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUasi ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHHE YMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B DPAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KayecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
AMOLMOHAJIBHOTO (JIaroNnoJay4us:

MMOHUMAaHHE U pea3alys 3J0pOBOro M 0e30MmacHoro o0pasza Xu3HU (3I0POBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWJI M HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynspHasi (¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LIEHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YITPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS KOOI,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOMU JIESITEILHOCTH TEXHOJIOTMUYECKOM U COIIMAIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JeSITeNIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccHOHAIBHON AESTeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oymymieit mpodeccun 1 peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHBbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KyIbTYphI: MPHOOpETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCJIEACTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

OCO3HaHHKE TTI00aIHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTeH UX pelIeHHS,;



CIOCOOHOCTh HMCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYCHUN OMOJIOTUU 3HAHUS U YMEHHS
IpU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHUE
IIpaBUJI NOBEJAEHUS B NPUPOJE, HAIPABJICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATHE NEHUCTBUM, NPUHOCSIIHUX BpEl OKPYKAIOLICH INPUPOIHOM cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESITEIbHOCTH  DKOJIOTMYECKOW  HAlpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS MMM B
[I03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsT HayKM M OOIIECTBEHHOM IpPaKTUKH, OCHOBAHHOIO Ha JHUallore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENBCKON KyJIbTYphl KaK CPE/ICTBA B3aUMOJICHCTBUS
MEXY JIF0JIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenuuku OUOJIOTUM KaK HayKd, OCO3HAaHHSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIEHUS, CO3/IJaHUHU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN U pelIeHnH IpoOieM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpobaeMbl pa3BUTHS YETIOBEUECTBA, IOMCKA IMyTeH BBIXOJAa U3 II00AIbHBIX
HKOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, PAllUOHATHLHOMY
WCIO0JIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTMYECKUX 3HAHUU B LIENSAX MOBBILICHUS OOIIeH
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIHOHAIbHON
TPaMOTHOCTH 00y4JaromuXxcs, opMUpPYyeMOi MPH U3YICHUH OHOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJlydaeMble 3HAHUS JJIs aHalu3a M OOBACHEHUS SIBJICHUUN
OKPY)KAIOIIET0 MHUPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTh OOOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS [aHHBIX C LENbI0 IMOJYyYSHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OHOJOTMYECKHE 3HAHUS Uil PEIIeHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHE IICHHOCTH HAayYHOU NEeSTeNbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPHIBHOMY O0Opa30oBaHHI0O M CaMOOOPa30BaHHIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpeﬂMeTHHe pe3yiIbTaThl OCBOCHUA yqe6H0r0 nmpeamMeTa «buoorus» BKIIOYAKOT:
3HAYUMBIC  IOJIA (l)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa}01u1/1xc;{ MCKIAUCHUIIIIMHAPHBIC
(Me)KHpeI[MeTHHe) 06IueHaquHe IMMOHATHSA, OTPAKAOIIUC LEJIOCTHOCTD HaYQHOﬁ KapTUHBI MHpa
n CHCI_[I/I(I)I/IKy MCTOAOB NNO3HAHUA, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAaYKaX (BCIJ_[CCTBO, OHEpTru-,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘IHBIfI (I)aKT, MNPpUHIUII, TUIIOTEC3a, 3aKOHOMCPHOCTBH, 3aKOH,
TCOpHUs, UCCICAOBAHUC, Ha6J'IIOI[eHI/IC, HN3MCPCHUC, SKCIICPUMCHT U ,[[pyFI/IX), YHUBCPCAJIBHBIC
y‘~IC6HLIC JIEeNCTBUS (HOSHaBaTCHBHBIC, KOMMYHUKATHUBHBIC, perJIHTI/IBHBIC), O6CCH€‘{I/IB3IOH_[I/IC



dbopmupoBanre (YHKIMOHATHHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIMU OOYydJaroImuxcs,
CIOCOOHOCTh oOyJaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHHMS W YHHBEpCalbHble ydeOHBbIE JACHCTBHS B MO3HABATEIBHON U
COLIMAJIbHON ITPAKTHUKE.

MeranpeaqMeTHble pe3yabTaThl OCBOSHHS MPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH CHCTBUSIMU:

1) 0a30BbIe JIOTHYECKHE JeHCTBUA:

CaMOCTOSTENIbHO (OPMYIIUPOBATh W AaKTYyaJHM3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BAaTh IMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBINIIIEHHUS (aHanIu3a,
CHUHTE3a, CpaBHEHUS, KilaccuuKaluh, 0000IIeHus), pPacKpbhIBaThb CMBICA OMOJIOTHYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHITUSIMH);

OTPENENATh LEIN JeATeNbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTD Pe3yJIbTaThl ACITEIbHOCTU C MOCTABICHHBIMU 1IENISIMU;

HCIO0JIb30BAaTh OHMOJOTMYECKUE MOHATHUS JUIsl OObsCHEHUs (AaKTOB M SIBICHUN >KUBOU
TIPUPOIBL;

CTpPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, JAEIyKTUBHbIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B pacCMaTpUBAEMBbIX SIBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHSTh CXEMHO-MOJIEIbHbIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUH B W3Y4aeMBIX OHMOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUMU PA3HOTO PO,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELIEHUs MPOOIEeMbl ¢ YUETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
U HeMaTepuajbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHWBATH COOTBETCTBHUE PE3yJIbTAaTOB IIEJISIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSIX pPEaATbHOTO, BHUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHA:

BIIQZIETh HABBIKAMHU Yy4eOHO-HUCCIIEI0BATENbCKOW U MPOEKTHOM JesTeNbHOCTH, HaBbIKaMU
paspeleHus npobieM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pElIeHUs MPAKTUYECKHUX 3a/]a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETAINH, MPEOOPa30BaHUI0 U MPUMEHEHUIO B YUEOHBIX CHUTYalMsX, B TOM 4YHCIE MPU
CO3JaHUU YYEOHBIX U COIMAILHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSAMH U METO/IaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/a4ll B 00pa30BaTENILHON NESATENLHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISBJIAITh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIJIBUTATh
TUNOTE3y €€ pEIIeHHs, HaXOOUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KICHUH,
3aJaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh TIOJYYEHHBIE B XOJE pEUICHHA 3a7add  pPe3ylbTaTbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATh II€JICHANPABICHHBIN MOMCK IMEPEHOCa CPEICTB U CIIOCOOOB JECUCTBUS B
po(hecCHOHATIBHYIO CPENy;

yMeTh TEepEeHOCUTh 3HAHHWA B  T[IO3HABATENBHYIO M  MPAKTUYECKYI0  00JacTu
XKHU3HEJEITEIbHOCTH;



YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, IpEAJararb OPUrMHAJIBHBIE IOAXOJbl M PELIEHMs, CTaBUTh
poOIeMBbl U 3a/1a4H, IOITYCKAIOIINE allbTePHATHBHBIC PEIICHHS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOro mocoOwus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CI0BApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax HaHHBIX, B VIHTEpHETE), aHAIM3WPOBaTh MHPOPMALMUIO PA3IMYHBIX BUAOB U (opm
IIpE/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoOBaTh 3aMpockl W TPUMEHATH DPA3IUYHBIE METOJBl TPU TIOMCKE u OTOOpe
Onoorndeckoi HHGOpMaIUHl, HeOOXOIUMOM TSl BHITTOJTHEHUST YICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJB30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMYy TpeACTaBIEHUS OHOJOrHYECKOU
nHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TAOIHIIbI, PUCYHKHU U JIPYTrO€);

HCIIOJIb30BaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nHpopmanyen: NPUMEHITh XUMUYECKUE, (PU3NYECKUE W MaTeMaTH4YeCKHE 3HAaKU U CHMBOJIbI,
dbopmynel, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W MPeoOpa30oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEJICTBA HATJISAHOCTH;

BIIaJIETh HABBIKAMU DACIIO3HABAHUA W 3alIUTHl HMHPOpMAIMK, HHOOPMALUMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH AeliCTBUSIMU:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUUA BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIM TUCKYCCHUU TIO CYHIECTBY OOCyKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHUS OTHOCHTEIIbHO BBIMOJHEHHsI Npe[yiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYIMX YYACTHUKOB JAUAJIOTa WA JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBa OOIIEHHS, MOHUMAaTh 3HAUYEHHE COLHUATbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMATYaTh KOH(PIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh PA3IMYHBIMU CHOcOOaMU OOIIEHHS] M B3aHMOJCHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMynupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMecTHAas JeATeIbLHOCTD:

MMOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIBHONH pabOThl MpH
pelieHn OMOJIOTUYeCcKOr poOIeMbl, 000CHOBHIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PELICHUH YueOHOM 3a/1auH;

BBIOMpPATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOW JeSTeNbHOCTH, OPraHW30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUHM, PACIPENENATh POJU C YyYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILIEHUBATh Ka4eCTBO CBOErO BKJIAJa M KaKJOro y4acTHMKAa KOMaH/bl B 0OLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE INPOEKTHI, OLIEHMBATh WAECHU C IMO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMUHBIX CHUTYyalHUsX,
MPOSIBJISTH TBOPUECTBO U BOOOpaykeHUE, ObITH MHUIIMATHBHBIM.

OBiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

1) camoopranusanus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W WX pPELICHHS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsIX;

BBIOMPATh Ha OCHOBE OMOJIOTHUECKUX 3HAHUU 1IE€JIEBbIE U CMBICIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUSX M IOCTYIKax IO OTHOLIEHUIO K >KMBOM IPHUPOJE, CBOEMY 3JIOPOBBIO U 370POBHIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIBHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4dl B 0Opa30BATCILHON JEATEIBPHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYTUIIMHN B pa3HBIX 001aCTAX
3HAHMUH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JESTEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHM, HCIIOIb30BaTh MPUEMBI pediekcun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsiTHE ceOsl U APYrUX:

MPUHUMATD ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

IIpenmetnbie pe3ynbraThl ocBoeHHs nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAOT creruduueckue Uit ydaeOHoro npeamera «buosorus» HaydHble 3HaHHS, YMEHUS U
cnocoObl JEeMCTBUH 10 OCBOCHMIO, HHTEpIpETallMd W HpeoOpa3oBaHUIO 3HAHWM, BUIbI
JEATeNbHOCTH 10 IOJYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHWM B Pa3JIMUYHBIX Y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouojorueil. B
IIporpamMme npeaMeTHbIE Pe3yJbTaThl IPEICTaBIEHBI 110 roJjaM 00ydeHuUs.

[IpenmeTtHble pe3yabTaThl OCBOeHHsI ydyeOHoOro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

C(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMH B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4HOTO MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nonoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATHUH: KU3HB, KIIETKA,
opraHusM, Merabonu3M (oOMEH BEIeCTB M  IpEBpalleHue DJHEPruu), TIoMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3allusi JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEJICHHE
(penpoaykuus), HACAEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOpuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJIbHAs J0TMa MOJIEKYIsipHO Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BaBuioBa) u yuenus (0 meHTpax MHOT00o0Opas3usi 1 MPOMCXOXKACHUS KyIbTYpHBIX pacTtenuid H. U.
BasuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHUE BIIaJIeTh METOJaMH HAyYHOTO TO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJICHUH, OpraHM3alusg M MPOBEACHHE OHOJOIHMYECKOTO
SKCIEPUMEHTA, BBIJBM)KCHHE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpE3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIbI HA OCHOBAHUU NOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE NMPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MpEBpAIlEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yMEHHE NPUMEHSTh MOJIY4YEHHbIE 3HaHUS 7Sl 0O0BSCHEHUS! OMOJIOTMYECKHUX IPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUUYECKUX PELICHUI B TOBCETHEBHOM JKU3HU C LIEIbI0 00ecneYeH s
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JItOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEJCHMUSI B OKpY)KAIOIIEH MPUPOAHOM cpelle, NOHMMaHuE HeoOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUI COBPEMEHHOM OMOJIOTMM U OMOTEXHOJOTMH s pallMOHAIbHOTO
MIPUPO/IOIIOJIL30BAHNUS;

YMEHHE pellaTh JJIeMEHTapHble TEeHEeTHYeCKHE 3aJadyd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABISATh CXEMbl MOHOTMOPUIHOTO CKpEIIMBaHUS
JUIA TIpe/ICKa3aHus HacleA0BaHUs IPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBIMOIHATH JJaOOpaTOpHbIE U NMpaKTUYECKHE padoThl, cOONIIOaTh MpaBHIa MPH
paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHME KPUTHYECKHU OIICHWBATh U HWHTEPIPETHUPOBATh HH(OpPMALHIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(QOpMAIMK, HAYYHO-TIOMYJSPHbIE MaTepHalbl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UCCleI0OBaHUI B OMOJIOTHUH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIE TIMUCBbMEHHBIE M YCTHBIC COOOIIEHHUs, 00001Ias
OMOJIOTMYECKYI0 HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAaMOTHO HCIOJIb30BATh
MOHSATUWHBIN anmapat OUOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTeCTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, pyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKPBIBATh COAEpKAHHE OMOIOTUYECKIX TEPMUHOB U MOHITHIA: BU, MOMYJISIIHS,
reHo(oHJ, SBOMNIONMS, [IBUXKYIIHE CUIbl  ((aKTOpbI) SBOJIOIHH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3OBaHHE, OSKOJOTHMYECKWE (aKTOpPbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOrHuecKas mupamuia, OuoreoreHos, ouocdepa;

yMEHHME Wu3jaraTth Ouojoruueckue teopuu (dBomtounoHHas Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliieBoro cxojcrea K. M.
bapa, yepenoBaHus I1aBHBIX HampaBiieHU u myted sBomouuu A. H. CeseproBa, yueHHs O
o6uocdepe B. . BepHasckoro), onpenensTs rpaHULbl UX TPUMEHUMOCTH K XKHUBBIM CHCTEMAaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO INO3HAHUS B OMOJIOTHMU: HAOIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUM, OpraHM3alus W MpOBeJCHHE OHOJIOTMYECKOTro
OKCIEPUMEHTA, BBIJBM)KCHHE THIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXIY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX IOHSITHI,
TEOPUI U 3aKOHOB, YMEHNUE JEJIaTh BBIBOJIbI HA OCHOBAHUM IIOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHUE BBLIEIATH CYIIECTBEHHbIE TPU3HAKH CTPOEHUS OMOJOIMYECKHX OOBEKTOB: BUIOB,
NOMYJSAUM, TNPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOT€OI[EHO30B M 3KOCHCTEM,



O0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOrO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpraHMU3MBbl, IEPEHOCA BEIIECTB U MOTOKA PHEPIHMH B 3KOCUCTEMAX, aHTPOIOI'€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHMOTC€OXMMUYECKHUX IMKIOB B
ouocdepe;

yMEHHUE TPUMEHSTH MOJTydYeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJIOTHMYECKHX MPOIIECCOB U
SIBIICHUH, JJI1 IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HHU C LENIbI0 00ecieueHus
0€30MaCHOCTH CBOETO 3J0POBbS UM 3/I0POBBSl OKPYKAIOIIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHUSI B OKpY)KAWOIIEH MPUPOAHON Cpelle, NOHMMaHUE HeoOX0IUMOCTU
HCI0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Onosoruu JUIs palMOHAILHOTO
MIPUPOIOII0JIL30BAHNUS;

YMEHHE pellaTh 3JeMEHTAapHble OMOJIOTMYECKHE 3aJayd, COCTaBISATh CXEMBbI IepeHoca
BEIIECTB M HEPTUU B IKOcHcTeMax (LIeMH MUTaHUsA);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOM0aTh MpaBuia Ipu
pabote ¢ yueOHBIM U JTabOPATOPHBIM 000PYIOBAHUEM;

yYMEHHE KpPUTUYECKH OIICHMBAaThb W HHTEPHPETUPOBATH HH(POpPMALMIO OHOJOTHYECKOIO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMKA, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATBHBIC
9KOJIOTHYECKHEe MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHCHhMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTHYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB
n/n | ¥ TeM NpPorpamMmbl Bcero JlaGopatopusie u | (ndposkic)
NPAKTHYECKHE oOpa3oBaTe/ibHbIE
padoThbI pecypcbl
bubnuoreka OK
! buonorus kax nayxa 2 ! https://m.edsoo.ru/7f415292
5 Kuppie cuCTEeMBI W HX 1 0 bubnmoreka HOK
Opranu3aius https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB W 3 ’ bubnmoreka HOK
CTPOEHHUE KJIETKU https://m.edsoo.ru/7{41c292
4 JKusnenesareapbHOCTE 6 0 bubnuoreka 1HOK
KJIETKU https://m.edsoo.ru/7f41c292
5 EIEE[DITII;S;;;T:H% pa3BI/ITI/12 5 2 Brbmiorexa HOK
https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnencrBeHHocts u 3 ’ bubnunoreka 1HOK
M3MEHYUBOCTh OPraHU3MOB https://m.edsoo.ru/7{41c292
7 Cenexuus OPraHM3MOB. | 5 0 bubnuoreka HOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoteka OK
8 Pesepsroe Bpems ! 0 https://m.edsoo.ru/7f4110_1292
OBIIEE KOJIMYECTBO | 34 7
YACOB I10 ITPOTPAMME




11 KJIACC

KosauuecTBo 4acoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3jaesioB
O/0 | M TeM NPOrpaMMbI Beero JlaGoparopubie u | (uuppoBbIe)
NpaKkTHYeCKHe o0pa3oBaTejibHbIE
padoThbI pecypchbl
9 bubnuoteka [HOK
! IBomOMOHHAS GHONIOTHS 2 https://m.edsoo.ru/7f41cc74
’ Bo3nukHoBeHue u paspurue | 9 1 bubnuoreka [HOK
YKU3HU Ha 3emMIie https://m.edsoo.ru/7f41cc74
3 Opranusmsl U OKpyXKaromas | 5 1 bubnuoreka [HOK
cpena https://m.edsoo.ru/7f41cc74
4 CoobmecTBa ul 9 0 bubnuoteka [HOK
9KOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bubnmmoreka OK
5 | Pescpaioe pens 2 0 https://m.edsoo.ru/7f41<:L<[:74
OBIIEE KOJIMYECTBO YACOB | 34 4
110 ITPOTPAMME
YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOT'O

MNPOLECCA
OBSIBATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA
* buosorus, 11 xnacc/ Ilaceunux B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox pen.

ITaceunuka

B.B,,

AKITMOHEpHOE

0o0111ecTBO

«3maTenbpcTBO

«IIpocsemenuey

* buonorus, 10 knacc/ [laceunnk B.B., Kamencknii A.A., PyonioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marensctBo «IIpocBemienue»
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