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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY JJISl OIPEICICHHUS
MOAXOJIOB K (OPMHUPOBAHUIO COJACPKAHUSA Yy4eOHOro mpeameTa «bBUONOTHS» COCTABUIIH:
koHuentyanbHble nojoxkenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIeH, COJepXaHus,
pe3ynbTaToB OOyUeHHUs W TpeOOBaHHI K YPOBHIO TOJTIOTOBKH BBITYCKHHUKOB, TOJIOKEHUS 00
o0IMX MENsIX M MPUHIUINAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKCHUS O CHeIH(UKE OUOJIOTHH,
e 3HAYCHWU B TIO3HAHUM JKUBOW MPUPOIBI U OOCCIICYCHUH CYIIECTBOBAHUS YEIIOBEYCCKOTO
obmectBa. CorjlacHO Ha3BaHHBIM ITOJIOKEHHSIM, OTPEACICHBI OCHOBHBIC (PYHKIIUU MPOTPAMMBI
o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o OmosIoruM Aaé€T MPEACTABICHHUE O LEIAX, 00 O0IIel cTpaTerun 00y4YeHus,
BOCITUTAHWS W pa3BUTHA OOy4aIONIUXCSA CpeACTBAMHU ydeOHOoro mpeaMera «buomorusy,
ompenenser 00s3aTeNbHOE TPEIMETHOE COJEep)KaHUE, €ro CTPYKTYPY, pacupeiesieHHe II0
paszenaM W TeMaM, PEKOMEHIYeMYI0 TOCIEeI0BaTSIIbHOCTh U3YUEHUsT Y4eOHOTO MaTepuaia C
YIETOM MEXIPEIMETHBIX U BHYTPHUIIPEJIMETHBIX CBSI3eH, JJOTMKH 00pa30BaTeIbHOTO IMpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00YJarOIIUXCSL.

B mporpamMMe 1o OWONOTHH TakXe YYUTBHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TIPEIMETHBIM pe3yibTaraM OOy4YeHHsS B (OPMHUPOBAHHU
OCHOBHBIX BHJIOB yU4€OHO-TI03HABATEILHON JEATEILHOCTH/ydeOHBIX TEUCTBUI 00yJaIOMMXCS 110
OCBOEHHIO COJICPKAHUS OMOJIOTHYECKOTO 00Opa30BaHuUs.

B mporpamme mo Guosiorum (10—11 kmaccel, 6a30BbIN YpOBEHB) peaM30BaH MPUHIIHIT
MPEEeMCTBEHHOCTH B M3y4eHUM OHOJOTHH, Onarogaps uYeMy B HeW MNpocMaTpUBaeTCs
HaIMpaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTAlMH  JUYHOCTH, HSKOJOTMYECKOTO  MBIIUICHUS,
MpPE/ICTaBICHU O 370pOBOM o0Opa3e KH3HU M OEpeXHbIM OTHOUICHHEM K OKpyXKarolei
npupoaHoii cpene. IlosTomy Hapsmy ¢ u3ydeHHEM OOMEOMOJIOTHYECKUX TEOPUM, a TaKKe
3HAaHWUN O CTPOEHUU >KUBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX IIPOTEKAIOUIUX B HUX
MPOLIECCOB B MporpaMMe MO OHMOJOTMM YAEJICHO BHMMAaHHME HCIOJB30BAHUIO MOJYYCHHBIX
3HaHWUN B MOBCEIHEBHOM XKU3HU Ui PEIICHUs MPUKIAIHBIX 3aja4, B TOM 4YucIie: TpOoPUIaKTHKU
HACJIEICTBEHHBIX  3a00JIEBAaHUN  YEJIOBEKa, MEAUKO-TeHETUYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS IKOJIOTUYECKH 1I€TIECO00pa3HOT0 MOBEIEHUS B OKpYKarollled MpUpPOJHON cpere,
aHalM3a BIMSHHUS XO3MMCTBEHHOHM JESITENbHOCTH 4YEJNOBEKAa Ha COCTOSIHHE TMPUPOTHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAHUS K MPUKIATHOW HAMpaBICHHOCTH Y4eOHOTO
npeaMera «bUoNOTHs» MPOAUKTOBAHO HEOOXOIMMOCTBIO 00€CIeYeHHs YCIOBUMN JUIsl PEIICHUs
OJIHOM M3 aKTyaJIbHBIX 33/1a4 HIKOJLHOTO OMOJIOrHYECKOTO 00pa3oBaHus, KOTOpas MpeAnoiaracT
dbopMupoBaHre y OOy4aroIIMXCS CIOCOOHOCTH aJanTUPOBAThCSI K H3MEHEHHSIM JMHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHus 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (HOPMUPOBAHHUE Y OOYYAIOIIMXCS TMPEACTABICHUI O HAyYHOW KapTHHE MHpA,
pacmupsieT 1 0060011aeT 3HAHUS O KUBOU MPUPO/JIE, €€ OTIMUUTENbHBIX PU3HAKAX — YPOBHEBOU
OpraHM3alliil M DSBOJIOIHH, CO3AAaéT YCIOBUS MJIs: TO3HAHMSI 3aKOHOB >KUBOW MPUPOIbI,
dbopmupoBanusi (PYHKIIMOHATBLHOM TPaMOTHOCTH, HABBIKOB 3/JI0pOBOTO M Oe30omacHOro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIILIEHHS, [IGHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJE U YETIOBEKY.

Bonpiioe 3HaueHWe OHWOJOTUS WMEET TaKXKe /s PEIICHUS BOCIUTATENbHBIX U
Pa3BHUBAIOIINX 33/1a4 CPETHET0 00IIero o0pa3oBaHus, ColMaTn3auu o0yJaromuxcs. M3yuenue



ouosorun obecrieunBaet yCIIOBUS JUISL dbopmupoBaHus MHTEJUICKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
94aCTHOCTH, PU3UKHU, XUMHUHU U Teorpadun. HazBaHHbIE TOJOKEHUS O PeIHA3HAYEHUN YIeOHOTO
npenMera «buonorus» CcoCTaBWIM OCHOBY [UIsl OINpEAENeHHs MOAXO0A0B K OTOOpYy H
CTPYKTYPUPOBAHUIO €TO COAEP KaHMsI, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTUH.

OT10op conepxanust yaeOHOTO mpenmera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3ULUI KyJIBTYpOCOOOPAa3HOIO MOJX0/a, B COOTBETCTBUM C KOTOPBIM OOYYaOLIUECS JOJIKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUMMBIC JUI (POPMHUPOBAHUS OOILICH KyIbTYpHI, ONPEIEIISIONINe
a/IcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpPYXKAIOIIEW HPUPOIHOHN cpene, BOCTpeOOBaHHBbIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU aesTenbHOoCTH. Oco00e MECTO B ATOM CHUCTEME 3HAHUM
3aHMMAIOT JJIEMEHTBl COJEpXKaHHs, KOTOpble CIy)XaT OCHOBOM s  (QopMHUpOBaHUS
MPEJICTAaBICHU O COBPEMEHHOW €CTeCTBEHHO-HaydyHON KapTMHE MHUpa M LEHHOCTHBIX
OpPHEHTALMX JIMYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3aUU ONOJIOTUYECKOT0 00pa30BaHusl.

CTpyKTypupOBaHHME COJIepKaHUsI y4eOHOTO Marepuaga B MpPOrpaMMme IO OHOJOTHUH
OCYILIECTBJIEHO C Y4ETOM NMPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
KUBOW TPHUPOJBI, O €€ YPOBHEBOM OpraHW3aldd M HBOJIOLMAU. B COOTBETCTBHHM C 3THUM B
CTpYKType yueOHOTro npeaMera «buosorush» BbIAEICHBI CIEAYIOUIUE COJep)KaTeIbHble JTUHUU:
«buonorus xak Hayka. MeTopl HaydHOTrO NO3HaHUS», «KieTka kak Ouosorudeckas cuctema,
«Opranusm Kak Ouojorudeckas cucremay, «Cucrema u MHOrooopaszue OpraHmueckoro Mupay,
«IBOJIIOIUS )KUBOM MPUPOBD», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp uzydyenust ydeOHoro mnpeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
0oOy4aloUMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKUIHMOHAIBHON OpraHu3aliy >KUBBIX CHCTEM
pa3HOTo paHra ¥ NpuoOpeTeHNne yMEHUHN HCIOIb30BaTh ITH 3HAHUS JUIsl TPAaMOTHBIX ACUCTBUMA B
OTHOIIEHUH 0OBEKTOB KUBOUM MPUPOJIbI U PEUICHUS PAa3TUYHBIX KU3HEHHBIX MPOOIeM.

JlocTmkenne 1enud u3ydeHus ydeOHoro mnpenmera «buomnorus» Ha 06a30BOM ypoBHE
obecrieunBaeTcs pelIeHuEM CIIEeIYIOINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbl 3HAHUW O OHOJOTUYECKUX TEOPHSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTe3aX, IMpaBHUJaX, CIYKAIIUX OCHOBOW UIsi (pOpMHUpPOBAHUS
MPEACTABICHUN O €CTECTBEHHO-HAYyYHON KapTHMHE MHpa, O METOJAX HAyYHOTO MO3HaHUA,
CTPOEHUHM, MHOTOOOpa3suu M OCOOCHHOCTSAX >XUBBIX CHUCTEM pa3HOTO YPOBHSI OpraHU3allvy,
BBIJAIOIINUXCS] OTKPBITHSIX M COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUY;

(dbopmupoBaHre y OOy4aroOlIMXCS MMO3HABaTENbHBIX, WHTEIEKTYaJlbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B IMpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISIOB,
UJed U MOAXO0A0B K U3YUEHHUIO )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy OOydJaromuxcs oOmeil KynbTyphl, (YHKIHOHAIHHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBIICHUS OKPYXKAIOIIETO MHUpPA >KMBOW MPUPOIBI Ha
OCHOBAaHUU 3HAHUU U OTBITA, MOJTYYCHHBIX IPU U3YYEHUH OUOJIOTHH;

¢dopmupoBaHue y oOydaromuxcs YMEHMH HUIIOCTPUPOBATh 3HAYeHHE OMOJOIMYECKHX
3HAHUM B TPAKTUYECKON [EATEIbHOCTH YENOBEKa, Pa3BUTHU COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIIMTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEJIOBEKOM >KUBOM HPUPOIbI,
HE00X0AMMOCTH OepeXHOTO OTHOLIEHUS K Hell, COOMIOAEHUS STHUECKUX HOPM NPH POBEIECHUH
OMOJIOTUYECKUX UCCIIE0BAaHUM;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUI Ul MOBBILICHHUS YPOBHS 3KOJIOTMYECKOMH
KYJIBTYPBI, 111 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



pUMEHEHHE TMPUOOPETEHHBIX 3HAHWNA M YMEHHMH B IMOBCETHEBHOW KXH3HH JISI OLICHKU
MOCIIE/ICTBUI CBOCH JEATENHHOCTH N0 OTHOILICHHIO K OKpYXKAloIled cpeae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHUE U COOIOIEHUE MEP PODUITAKTHKHU 3a00JIeBaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABJIETCA 00sA3aTeNbHBIM YUEOHBIM MPEAMETOM, BXOJSAIIMM B COCTAaB IPEIMETHON 00s1acTi
«EcTecTBeHHO-Hay4YHBIE [TPEIMETHD.

st u3ydeHus: 6uonoruu Ha 6a30BOM YpOBHE CpeqHEro oOmero oOpa3oBaHHs OTBOAUTCS
68 vacos: B 10 kimacce — 34 yaca (1 gac B Hezaenio), B 11 kiacce — 34 yaca (1 yac B Heaeno).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMMH W JAPYTHMHU
€CTECTBCHHBIMU HayKaMHu, (QWIOCOPHUCH, ITHKOW, ICTETUKOH u mpaBoM. Ponbs Ouonorunu B
(bopMUpPOBaHUY COBPEMEHHOW HAy9IHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAaYK.

MeTo bl T03HAHUS KUBOM MPUPObI (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHUE,
KJIacCU(UKAIs, MOJICTUPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoncTpauuu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUSI JKUBOW TTPUPOIBI.

JlabopaTopHble 1 IPaKTHYeCKUE PadOThI:

[Ipaktnueckas padora Ne 1. «Mcnonb3oBaHue pa3lIWYHBIX METOJOB IPU HU3YyUYEHUU
OMOJIOTHYECKUX OOBEKTOB.

Tema 2. JKuBble cHcTeMbI M X OPTaHU3ALMSL.

XKusble cuctembl (OMOCHUCTEMBI) KaK HpeaMeT Hu3ydeHHs Ouojoruu. OTinyHe >KUBBIX
CUCTEM OT HEOPraHU4ECKON MPHUPOJIbI.

CpoiicTBa OwocucteM W HX paszHooOpaswe. YPOBHU OpraHu3anud OHOCHCTEM:

MOJICKYJSIPHBIA,  KJIETOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBIM,  MNOMYISIHUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOICHOTUYECKUI ), OMOCHEPHBIH.
JdemoHncTpaumnu:

Tabmuibl 1 cxembl: «OCHOBHBIC TPU3HAKH )KU3HWY», « Y POBHU OpraHU3AIMH KHUBOU
TIPUPOIBD.

O6opynoBanue: moaens moJiekynsl JJHK.

Tema 3. XuMn4eckunii COCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUH ~ COCTaB  KJICTKH.  XHMHUYECKHE  DIIEMEHTHI: MaKpOAJIECMEHTHI,
MUKpPOJIEMEHTHI. Bojia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMK BOJBl M MHUHEPAIbHBIX BEIIECTB B KieTke. [lommepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTtpoeHue 06eIK0B. AMHHOKHUCIOTHI — MOHOMEpPHI OenikoB. HezameHnMbIe
U 3aMEHHMMbIE aMHUHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM
MOJICKYJIbl (TICpBUYHAsI, BTOPUYHAS, TPETHYHAs M YETBEPTHYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue QyHKIUU OEIKOB.

®epMeHThl — Ouonornuyeckue karaiamsaTtopbl. CTpoeHue (epmMeHTa: aKTUBHBIM IIEHTP,
cyOctpatHas cnenuduuHocts. Kodepmentsl. Butamunsl. Otnuuus  (pepMeHTOB  OT
HEOPraHUYeCKUX KaTaJln3aTOPOB.

VYraeBoJipl: MOHOCaxXapuIsl (III0K03a, pubo3a 1 J1e30KCHpu003a), JucaxapHibl (caxaposa,
JaKTo3a) W TMoJHcaxapuibl (Kpaxmall, TIUKOTeH, IeJulono3a). buonornueckue QyHKIUU
YTJIEBOJIOB.

Jlunuapl:  Tpurnuuepuasl, Qocoaunuapl, crepouasl. ['mapoduabsHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue pynkiuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCNKOB M JIMMUIOB Kak
HMCTOYHUKOB YHEPTUMU.



Hyxneunossle kucnotsl: JIHK n PHK. Hykieotnipl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuumun JIHK. Crpoenne u ¢ynkumn PHK. Bugsr PHK. AT®: crpoenue u
GbyHKIMH.

[uronorusa — Hayka o kiuerke. KierouHas teopus — npumep B3aMMOJCUCTBUS HIEUH U
(aKTOB B HAYYHOM NO3HAHUHU. METOIbI H3yYEeHUS KICTKH.

Krnerka kak nenocrHas >xuBas cucreMa. OOuiue Npu3Hakyu KIETOK: 3aMKHYyTash HapyKHasl
MemOpana, monekynbsl JIHK kak renerndeckuii anmapar, cucteMa cuHTe3a Oelka.

Tunel KkiIeTok: »sykapuoTHyeckas U Hpokapuotudeckas. (OCOOEHHOCTH CTPOECHMS
MpOoKapuoTHUECKOM KieTku. Kietounas crenka 6akrepuii. CTpoeHUE YKapUOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOMN, J)KUBOTHOW U TPUOHOM KIETKHU.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, UX (QYHKIUU.
[Inazmatnueckass memOpana, e€ cBoiictBa M (yHkuuu. LluTomnazmMa u e€ opraHoupsbl.
OnnomeMOpannbie opranouab! kinetku: DIIC, annapat 'osnbmpku, mu3ocomsl. [lonyaBTOHOMHBIE
OpraHoufbl KJIETKH: MUTOXOHJpHUHM, MIacTuabl. IIpoucxoxaeHne MHUTOXOHAPUN U IUIACTU.
Buner niactua. HemeMOpaHHble OpraHOM/ bl KIIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPHOJIH,
PECHUYKH, KI'YTUKU. OYHKIIMHM OPraHOUIOB KIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kietku. CTpoeHue sipa: saaepHas 00o0ji0uka, KaproIia3Mma,
XpOMAaTHH, SJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiaen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl: «PacnpeneneHue XUMHYECKHMX JJIEMEHTOB B HEXHUBOW  MPUPOJIEN,
«PacrpeneneHne XMMHUYECKHUX 3JIEMEHTOB B )KMBOW IIPUPOAC».

Tabmuuel u cxemsl: «llepuonuueckas TabIMIA XUMHYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes 6enka», «CTpoeHne MosieKyisl Oenka», «CtpoeHue pepMeHTay,
«Hyxnennossie kuciotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHE 3yKapuOTHUYECKOMN
KJIeTKN», «CTpoeHue >KMBOTHOW KIETKM», «CTpPOEHHE pPACTUTENIbHOM KIEeTKu», «CTpoeHue
IIPOKApPUOTUYECKOHN KIETKN», «CTPOCHUE Apa KIETKN», «YTIEBOAB, «JIunuas.

OO6opynoBaHue: CBETOBOW MMKpPOCKOI, 00OpydOBaHUE Ui NPOBENCHUS HAOJIOJCHUH,
U3MEpEHUH, HKCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTEpUabHBIX
KIIETOK.

JlaGopaTopHble H IPaKTUYecKue padoThl:

JIaGopatopHast pabota Ne 1. «/3ydyeHue KaTalUTUYECKOHM aKTUBHOCTH (epMEHTOB (Ha
IIpUMepe aMUIIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3yueHue CTpOeHHs KIETOK pacT€HUH, XHUBOTHBIX U
OakTepuil 01 MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’KusHeesiTeJIbHOCTb KJICTKH.

O6men BemiecTB, wunu MeTabomu3Mm. AccuMmuisiius —(TJIacTUYeCKud oOMeH) U
TUCCUMIIIALIUSA (SHEpreTUYecKuii 0OMeH) — JIBe CTOPOHBI €JMHOTO Ipoliecca MeTtabosnsma. Posb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B MOHUMaHUM MeTaboJIn3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpPOoGHBINA U rereporpodHbiii. Poss depmeHTOB B 00MeHe
BEILECTB M NPEBPAILCHUN YHEPTUH B KIIETKE.

®otocunTe3. CBeroBas U TemHOBas (a3l (oTocuHTe3a. Peakumu QoTocuHTe3a.
D¢ dexTuBHOCT (POoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JUI KU3HHU Ha 3emie. BnusHue ycinoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIICHUS €0 IPOAYKTUBHOCTH Y KYJAbTYPHBIX paCTEHUH.



XeMocuHTe3. XEeMOCHUHTE3UPYIOIIHE OakTepuu. 3HAYCHUE XEMOCHHTE3a IS JKH3HU Ha
3emuie.

DOHepreTuyecknii oOMEH B  KJIeTKe. PacuienyieHne — BEWIECTB,  BBIJCJICHHE U
aKKyMYJIMPOBAHHUE SHEPIUHU B KJIETKE. DTallbl SHEPreTuuecKoro ooMeHna. I'nmukonns. bpoxxenue u
ero Buabl. KucnopogHoe OKucieHHe, WM KJIETOYHOEe  JbixaHue. OKHUCIHUTENbHOE
dbochopummpoBanue. IPHEKTHBHOCTL FHEPTETUIECCKOTO 0OMEHA.

Peakium wmarpuuHoro cuHTe3a. [‘enermueckass wHpopmamus u JHK. Peammszaums
IreHETUYECKON MH(pOpManuM B KJIETKe. ['eHeTuueckuil KoJx U ero cBoiicTBa. TpaHcKpunuus —
matpuunblii cunte3 PHK. Tpancnsuust — Ouocunte3 6enka. Dramnbl Tpancasiuuu. KogupoBanue
aMUHOKHCIIOT. Postb pubocom B OnocuHTe3e Oernka.

Heknerounsle ¢opmbl xu3Hu — Bupychl. HWcrtopus otkpeitus BupycoB (. W
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS U )KM3HEHHOTO 1MKJIa BUpYcoB. bakrepuodaru. bone3nn
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nMMmyHoiepunuTa yeioBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpUIIIMS, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIM.
JdemoHncTpaumnu:

[optpetsi: H. K. Konbuos, JI. U. iBanoBckuii, K. A. Tumupsizes.

Tabmuupt w  cxembl: «Tunbl  muTanus», «Metabonusm»,  «MHUTOXOHAPHUIY,
«DHepreTuueckuii ooMmen», «Xmopomiact», «Potocunres», «Crpoenune JIHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHetnueckuit  kom», «Bupycsi»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWda, Oaxrepuodaray,
«Pennmukanus JTHK».

O6opynoBanue: moaenu-amminkanuu «Yasoenune JJHK wu Tpanckpunims», «buocuntes
oenkay, «CTpoeHue KIeTKm», Moaelb cTpykTypsl JTHK.

Tema 5. Pa3MHO:KeHHe U HHAUBHUAYAJbHOE PA3BUTHE OPTraHU3MOB.

Kierounsrii mukn, WM XKU3HEHHBIM LMK KieTku. MHTepdaza m mmtos. [Iporeccsr,
npoTekaromue B uHTepdasze. Perumkamus — peakumst matpuuHoro cuHte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM Ha0Op — KapuoTHN. J[UTIOMIHBIA W TaIUIOWAHBIA XPOMOCOMHBIC
Habopel. XpomaTtuel. LuTonorndyeckre OCHOBBI Pa3MHOKEHHSI U MHIUBUIYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetkun — muto3. Cragum muroza. [Ipomeccel, mpoucXoAsiiMe Ha pa3HbIX
CTaAMSIX MUTO3a. BHOJIOTMYECKUIT CMBICII MUTO3A.

[IporpamMmmupyemasi rubenb KIETKH — alomnTo3.

@opMBI  pa3MHOXKEHHS OpraHM3MOB: Oecronoe U mojoBoe. Buasl  Oecronoro
Pa3MHOXKEHHsI: JeJICHHe HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIOHUPOBAHHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHS OT OECIOIOTrO.

Meiio3. Craguu Mmeiio3a. Ilponeccel, mpoucxonsdmue Ha craausax Mmenosa. [loBenenue
xpoMocoMm B Meno3e. Kpoccunrosep. bruonornueckuii cMbic 1 3HaUEHUE Me03a.

I'amerorenes — mporiiecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [100BEIE jKeTe3bl:
CEMEHHHUKU M sSUYHUKH. OOpa3oBaHHME W Pa3BUTHE TMOJOBBIX KJIETOK — raMeT (crepMaTo30uf,
SHIIeKIIeTKa) — crepMatoreHes u oBoreHe3. (OCOOCHHOCTH CTPOCHUS SIMIIEKIETOK U
cnepmaTto3ouaoB. OmnogorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOPHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Dranbel YMOPUOHATBFHOTO PAa3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX: JAPOOJICHUE, TacTPYIISIIHNS,



opranorenes. IloctamOpuonanpHOe pa3BuTHE. THITBI TOCTAIMOPUOHAIBHOTO Pa3BUTHSL: MPSAMOE,
HenpsMoe (JIMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE
BBI3bIBATh BPOXK/IEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHHU, CTAUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOXKEHHS OPTaHU3MOBY, «/[BOITHOE OIUIOIOTBOpEHHUE Y
LBETKOBBIX pPAacTeHU», «BererarmBHoe pa3sMHOXKEHHE pacTeHUi», «/leneHue  KiIeTKu
Oaktepuit», «CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHUEe XpOMOCOMEBIY, «KIIETOUHBIA ITUKI,
«Perumkanusa JITHK», «Mwuto3», «Meios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJICKOTIUTAIONINX U YelloBeKa», « OCHOBHBIE CTaIUM OHTOTEHE3a).

O6opynoBaHue: MUKPOCKON, MHKporpenapaTsl «CriepMaTo30UIbl MIIEKOIUTAIOIIETO,
«Slifuexnerka Miekonuraromero», «KapuokuHe3 B KIETKax KoOpelika JyKa», MarHUTHas
Mojenb-anmiukanus «/lenenne knetkn», moaens JJHK, monens MetadazHoil XxpoMOCOMBI.

JlabopaTopHble 1 IpaKTHYeCKUE PadoThI:

JlabopaTtopnast padota Ne 3. «Habmroienne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnast pabora No 4. «l3ydeHuwe CTpPOCHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HacsiencTBeHHOCTh M K3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetwku. HMctopusi pa3BuTHS TeHETHKUA. Pojib mUTOIOTHH U
SMOpHOJIOTUH B CTAHOBJICHUH I'eHeTUKU. Bkian poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
TreHeTUKH. MeTonpl TeHeTHKH (TUOPUAOIOTHYECKUM, ITUTOTCHETUYECKUI, MOJEKYISPHO-
reHeTuyeckuit). OCHOBHbIE T€HETHYECKUE MOHATHUS. [ eHeThyecKkas CHMBOJIMKA, HCTIONIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJIE€IOBaHUA  NPU3HAKOB, yCTaHOBJeHHble [.  MeHnaenem.
MonoruOpuaHOE CKpeluBaHue. 3aKOH eIMHO-00pa3us THOpHUI0B MepBoro nmokojeHus. [Ipasuio
JOMUHUPOBaHUA. 3aKOH pacCIUEIUICHUsT NpPU3HAKOB. l'mnore3a uwucroTel ramer. llosHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  CcKpemuBaHWe. 3aKOH  HE3aBUCHMOTO  HAcle[OBaHHSA  IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JUTHOPUIAHOTO CKpEIIMBaHUS. AHAIU3UPYIOLIEe CKpElIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBaHUs TSl ONpeeNICHUs] TEHOTHUIIA OCOOU.

CuerieHHOe HaclieoBaHue mnpu3HakoB. PabGora T. Moprana mno crermieHHOMY
Hacje10BaHUIo reHoB. HapylieHue cieniieHus TeHOB B pe3yiibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPUS HACIIEICTBEHHOCTHU. | eHeTnYecKre KapThl.

I'enetuka nona. XpoMOCOMHOE ONpeeieHue Moja. AyTOCOMbl U MOJOBBIE XPOMOCOMBI.
['omoramerHele U rereporameTHble OpraHu3Mbl. HacinepoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Bubl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Poib cpeibl
B HEHACJE/ICTBEHHON M3MEHYMBOCTH. XapaKTEepUCTHKa MOAM(DUKAIMOHHOM H3MEHYHMBOCTH.
Bapuanuonsslil psn v BapuanuoHHas kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoHCTBa MOIM(UKAIIMOHHONW H3MEHUUBOCTH.

HacnenctBeHHast, WM TeHOTUIIUYECKAsi, U3MEHUYMBOCTh. KOMOMHATHBHAsS M3MEHYMBOCTD.
Meiio3 u T1O0JIOBOM TMpoIecC — OCHOBAa KOMOMHATUBHOW M3MEHYMBOCTH. MyTallMOHHAs
n3MeH4YMBOCTh. Kiaccudukanus MyTraiuii: TeHHble, XpOMOCOMHBIE, FeHOMHbIe. YacToTa n



MPUYMHBI MyTalii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEIACTBCHHON
n3MenunBocty H. M. BaBunosa.

BHesiepHas HacneICTBEHHOCTb U M3MEHYUBOCTb.

I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METO/bI TE€HETUKU YEJIOBEKA:
TE€HEAJOTHYECKUN,  OJM3HELOBBIN, IUTOTEHETUYECKUM, OMOXMMHUYECKHH, MOJIEKYJISIPHO-
reHetuyeckuii. COBpEMEHHOE OINpeAeeHUE TeHOTUIA: II0JHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHUIUpPOBaHKHE, B ToM uuciie ¢ nomombio [I[[P-ananu3a. HacnenctBennsie 3aboseBaHus
YeJloBEeKa: TEHHble 00Je3HM, OOJE3HM C HACJIEACTBEHHON  IPenpacrojokKEHHOCTHIO,
XpoMocoMHble 0osne3Hu. CoMarudyeckue U TeHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[Ipunuumer 310poBoro 06pasa *KU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICYCHHUS TCHETUYECKUX
Oone3Hell. MeauKo-reHeTH4ecKoe KOHCYJIbTHPOBaHME. 3HAUEHUE MEIUIMHCKON TeHETHKU B
MpeI0OTBPAILlEHUH U JIEYEHUN TeHETUYECKUX 3a00JIeBaHUH YeJIOBEKa.

JdemoHncTpaumnu:

[optperst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE U €r0 IIUTOr€HETUYECKask OCHOBaY,
«3aKOH pacHIelJIeHuss U €ero IUTOreHeTHuYecKas OCHOBa», «3aKOH YHCTOThI TameTy,
«JluruOpunnoe ckpemmBaHue», «lLluronormueckue OCHOBBI TUTHMOPHIHOTO CKpPEUIMBAHUS,
«Meiios», «B3zanMoelicTBre allIeNnbHBIX TE€HOBY, «l €eHeTHYeCcKne KapThl paCTEHHUM, )KUBOTHBIX
u yenoBeka», «['eHeTnka mosa», «3aKOHOMEPHOCTH HACJEIO0BaHHUS, CLEIJIEHHOTO C IMOJIOMY,
«KapuoTunsl dYemoBeka © KUBOTHBIX», «Bumael wu3MeHumBOCTHY, «MoauduKamoHHas
M3MEHUMBOCTbY, «HacnenoBanue pesyc-gpakropa», «l'eHeTuka rpynn KpoBuy», «MyTalmoHHAS
U3MEHYUBOCTD.

Ob6opynoBanue: Mojenu-anminkauuu «MoHoruOpuaHoe ckpeuuBanuey, «Hemomnnoe
JOMHHUpOBaHHe», «JlurubpuaHoe ckpeuuBanue», «llepekpéct XpoMocom», MHUKpPOCKON U
MHUKporpenapar «Jlpo3oduna» (Hopma, myranuu GopMbl KPUIHEB U OKpPAcKW Tela), repoapuid
«"'opox MoceBHOW».

JlaGopaTopHble H MpaKTUYecKue padoThbl:

JlaGopaTtopnast pabota Ne 5. «M3ydyeHue pe3yapTaToB MOHOTHOPHIAHOTO U JUTHOPUIHOTO
CKpEeIMBaHUs Y Ap030(UIIbl HA TOTOBBIX MUKPOIIpenapaTaxy.

Jlaboparopuas padota Ne 6. «M3yyeHre MOAU(PUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAapHUAIIMOHHOTO Psijia U BapUALIMOHHON KPUBOID».

JlaboparopHas pabora Ne 7. «AnHanmu3z wyranuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOTpenaparax».

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHAIN3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekuusi opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexius Kak Hayka U mpolecc. 3apoxKIeHHE CeIeKIMU U ToMmectukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT00Opa3usi KyIbTYpHBIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOBI CEeNeKIMU. MaccoBbIii U MHIUBUIYATbHBIA OTOOPHI B CEIEKIIUU
pacTeHuii u KUBOTHBIX. OleHKa dKCTephepa. BIM3KopoACTBEHHOE CKpEeIIUBAaHIE — UHOPUIMHT.
Uucras nuHusa. CkpelMBaHWe YHCTHIX JuHHUNA. ['erepo3uc, wnm THOpUAHAS  CcHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtganéHHas ruUOpuaM3anus u e€ yCIexwu.
HckyccTBeHHBIM MyTareHe3 M TOJIyY€HHUE MOJMILIONAOB. JIOCTHKEHUS CEJNEeKIUU PaCTEHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buortexHonoruss kak oTpacib NPOU3BOJACTBA. ['€éHHAas HH)KEHEepus. OTalbl CO3AAaHUA
pexomOunantHor JIHK wu Tpancrennsix opranu3moB. Kierounas wumxenepus. Kietounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHHil. KiIIOHMpOBaHUE BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME U 3THYeckue Mnpodbiemel. ['MO —
TeHETUYECKH MOIU(PHUIIMPOBAHHBIC OPraHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, M. @. MBaHOB.

Tabmuuper u cxembl: kapta «LIEHTPBI NPOMCXOXICHHUS W MHOTO00pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl 1OMalIHUX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHuiD», «OTaanéHHas
rubpuam3arusy, «Paboter akagemmka M. @. UBanoBay, «llomumionmus», «OOBEKTHI
ouorexHonorun», «Kierounele KylbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U NEPEHOC
TE€HOB, XpOMOCOM).

O6opynoBaHue: MYISDKM IUIOJIOB U KOPHEIUIOAOB AMKUX (OPM M KYJIbTYpPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035CTBEHHbIE PACTEHUS.

JlabopaTopHble 1 IpaKTHYeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOJbl U JIOCTH)KEHUS CENeKLIUU pAacTeHUM U >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (hepMy, COPTOUCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, 1a00PATOPHUIO arPOYHUBEPCUTETA WM HAYTHOTO HIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIUOHHAS 0HOJIOTHSI.

[Ipennochlnki BO3HMKHOBEHHSI IBOJIOLMOHHON TEOpHUH. DBOJIIOIMOHHAS TEOpUS U €€
MeCTO B OnoJiornu. BiusiHME 3BOTIONIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHOETEIBECTBA D3BOJIOIMH. IlaJleOHTOJNIOrHMYECKHE: TMOCJIENOBATENLHOCTh  MOSBJICHUS
BHJIOB B MAJICOHTOJIOTMYECKOM JIETOMUCH, TIepexoanbie (hopmel. bruoreorpadudeckue: cxoacTBo
1 pasznuuue ¢ayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOACTBA M PA3IHYMUsI AMOPHOHOB Pa3HBIX BHJIOB TIO3BOHOYHBIX.
CpaBHHTEIIPHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTHYHBIC, PYAMMEHTapHBIC OpPraH#bl,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJICIICTBEHHOCTH |
OCHOBHBIX META00JNYECKUX MyTeH Y BCEX OPTaHU3MOB.

OposorionHass teopust Y. JlapBuna. [lpeanochulkM BO3HMKHOBEHHUS JapBHHHU3MA.
JIBukymue CHiIbl 3BOMIONMM BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOKEHUE MPHU
OTPAaHUUYEHHOCTH PECYpCOB, HEOMpeleNéHHas HW3MEHYUBOCTb, OOppOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrtetnueckas Teopusi 3BoJironuu (CTD) u e€ OCHOBHBIC MOJIOKEHUS.

Muxkpososmrorus. [lomynsius kak eTuHUIa BUAA U SBOJIOIUH.

JBuxymue cuibl ((hakTopbl) SBOJIOLMU BHAOB B Ipupoje. MyTallmoOHHBINA Mpolecc u
KOMOMHATHBHAas WM3MEHYMBOCTh. [lomymsiliMOHHBIE BOJMHBI W JApeiid reHoB. M3onsuus wu
MUTPALIUSL.

EctectBennsiit oTO0p — Hampapmsitomuili ¢aktop 3BodroIH. DOPMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPTaHM3MOB KaK pe3ynabTaT 3Bomtonuu. [Ipumepsl npucnocobaeHmit
y opranu3zmMoB. ApoMop¢h 036l U UINO-aAANTAIUH.

Bun u BumooOpazoBanme. Kpurepunm Buma. OcHOBHbIE (OPMBI BUA00Opa30BaHUS:
reorpaduueckoe, 3KOJIOTHIECKOe.



MaxkposBosmtorusi. Dopmbl IBOTONNN: (pUeTHYECKas, AMBEPreHTHASI, KOHBEPTreHTHAS,
napaiensHas. HeoOpaTuMocTh 3BOJIOIHH.

[IpoucxoxaeHue  OT  HECHEUHMAIM3UPOBAHHBIX  MPEIKOB. ITporpeccupyromas
cricnyajimu3anus. A,Z[aHTI/IBHaH paguanus.
JdemoHcTpaumnu:

Hoptpersr: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. Bap, O.
I'exkensb, ®. Mromnep, A. H. Cesepiios.

Tabmumer u  cxembl: «Pa3BUTHE OpraHUYecKOoro Mupa Ha 3emie», «3apojbIiiu
II0O3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBl 3a CYIIECTBOBAHHEY,
«EctectBeHHBIE  0TOOP», «MHOTOOOpa3ue COpPTOB pacTeHui», «MHOrooopasue IMopoy
KUBOTHBIX», «[Tomymsium, «MyTtanmonHas W3MEHYHUBOCTH, «Apomop}o3by,
«Mmmoananrtanun», «OO0mas aerenepanus», «JBwkymme cuibl sBomtonuny, «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «boprba 3a cymectBoBanue», «lIpucrnocobieHHOCTh
opranu3MoBy, «[ eorpaduueckoe B11000pa3oBaHuey, « IKOJOTUUECKOE BUI000pA30BAHUE).

OGopynoBaHue: KOJUIEKIMA HACEKOMBIX C Pa3TUYHBIMHU THIIAMH OKPACKH, HA0Op IJI0/I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJIelh «OCHOBHBIE
HaIpaBJICHUS YBOJIONNUNY», 00BEMHAs MoieNb «CTPOSHHUE TOJIOBHOTO MO3Ta TIO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, KoJuieKius «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX M pacTEHU», MOJeNb anmukanus «llepexpéct XpoMocom», BIaXHBIE TpemapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», Mukponpemnapar «Jpo3zoduia» (HOpMa,
MyTaruu (HOpMbI KPBLILEB U OKPACKH TEJIA).

JlabGopaTopHble U IpaKTUYecKue padoThbl:

JlabopaTtopnas padota Ne 1. «CpaBHeHHE BHIOB TI0O MOP(HOJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnass pabota Ne 2. «OmnucaHue TPUCIOCOONICHHOCTH OpraHm3dmMa u eé
OTHOCHUTEIIbHOTO XapakTepay.

Tema 2. Bo3HukHOBeHMe U pa3BUTHE )KU3HU Ha 3eM.ie.

JloHayuHble TIPEICTABJICHUS O 3apOXKIACHUM XKU3HH. HayuHble rumoTe3pl BOSHUKHOBEHHS
KU3HU Ha 3emsie: aOuoreHe3 W MaHcrnepMus. XUMHYECKas HBOJIIOLMS. AOMOTEHHBIH CHHTE3
OPraHMYECKUX BEIIECTB U3 HEOPraHWYECKUX.  ODKCIEPUMEHTAIbHOE  MOJATBEP)KICHUE
XUMHUYECKOH sBommonK. HauanpHbie 3Tamnbl 6uonorudeckoi spomtonuu. ['unotesa PHK-mupa.
dopmupoBaHue MEMOpPAaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKIETKHU. IlepBbie KIeTKH U HX
sBooIHs. PDOPMUPOBAHNE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PaszButne xu3Hu Ha 3emisie mo s3paM u nepuojgaM. Kartapxeidl. Apxeiickas U
npoteposoiickas apbl. [lanmeo3olickas spa u €€ nepuoibl: KeMOPUNCKHIA, OPIAOBUKCKUM,
CUJIYpUHCKUM, J€BOHCKUN, KAMEHHOYT OJIbHBIH, IEPMCKHI.

Mes3o3oiickas spa U e€ meproIbl: TPUACOBBIN, IOPCKHI, METIOBOH.

Kaiino3zoiickas spa u e€ nepuopl: MaleoreHOBbIN, HEOT€HOBBIN, AaHTPOTIOTEHOBBIH.

XapakTepucTUKa KIMMaTa U TeOJIOTMYECKUX mpoliieccoB. OCHOBHBIE ATambl ABOJIOLUU
PacCTUTENFHOTO M XKUBOTHOTO Mupa. ApomMopdosbl y pacTeHHil u KUBOTHBIX. [losiBieHue,
paciBeT ¥ BBIMUPAHHE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MHpa Kak OTpakeHue 3BoJourUd. OCHOBHBIE CHCTEMAaTHUYECKHE
TPYIIIBI OPTaHU3MOB.

DBOMNIOIMST  4YeloBeKa. AHTPONONOTUS Kak Hayka. Pa3Butue TpeacTaBiIeHUN O
MPOUCXOKACHUM YesoBeKa. MeToabl u3ydeHus: aHTpornorene3a. CxoAcTBa U pa3inuus 4esloBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE TIOJI0KEHHUE YETIOBEKA.



HBwxyne cwibl  (pakTopsl) aHTpororeHe3a. HacnmencTBeHHas W3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBII 00pa3 KU3HU, U3TOTOBJIICHUE OPYAUN TPYZAa, MBIILUICHHE,
peub.

OcHOBHBIE CTaJUM M BETBHU HBOJIIOLUU YEJIOBEKA: aBCTPAJONUTEKH, UEJIOBEK YMEbIii,
Yenosek mnpsamoxonsamuii, YemoBek HeaHaepTanbCkui, YenoBek paszymublii. Haxonxu
MCKOTIAeMBIX OCTATKOB, BpeMsI CYIIECTBOBAHHMSA, O00JIACTh PACHPOCTPAHEHHUs, 0OBEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HH, OPYy/IHsI.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIUME pachl: €BpoNeOHHAs (€Bpasuiickas), HErpo-
aBcTpajiouHas  (PKBaTOopuaibHasl), MOHroJioujgHas  (a3uaTcko-aMepuKaHcKas).  YepTbl
MPUCIIOCOOJICHHOCTH TPEJICTaBUTENECH YENOBEYECKHX pac K YCIOBUSIM CYIIECTBOBAHMA.
EnunctBo uenoBeveckux pac. Kputuka pacusma.

JdemoncTpaumnu:

[Moptpetsr: @. Penu, JI. Tlactep, A. Y. Onapun, C. Mumnep, . FOpu, Y. lapsuH.

Tabmuupl u cxembl: «Bo3uukHoBeHue CoHEYHON cuCTeMbl», «Pa3BUTHE OpraHmuecKoro
Mupa», «PacturenpHas KieTka», «KuBoTHas kieTka», «lIpokapuoTudeckas KieTKay,
«CoBpeMeHHasi CuCTeMa OpPraHuYeckoro mMupa», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHHS
YelloBeKa M 4YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX HaXO0JOK
MPEKOB COBPEMEHHOrO 4eloBekay, «JlpeBHenmue moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «HUenoBeueckre pachl».

O6opynoBanue: wmymsku  «[IpoucxoxaeHne dyemoBeka» (OIOCTBI  aBCTPAJTOTUTEKA,
MUTEKaHTPOIla, HeaHJepTaiblla, KPOMAHbOHIA), CIENKU WM H300paKeHHUs] KaMEHHBIX Opyauit
MEePBOOBITHOTO YEJIOBEeKa (KaMHU-YOMIEPHI, pyOuia, ckpebia), TeOXpOHOJIOTHYECKass TaOiuIla,
KoJuteKusi «P@OpMbl COXPAaHHOCTU UCKOMAEMbIX KUBOTHBIX U PACTCHHUII.

JlabGopaTopHble U MpaKTHYecKue padoThbl:

[IpakTuueckas padota Ne 1. «/M3ydeHne UCKOMAeMbIX OCTaTKOB PACTEHUN M )KUBOTHBIX B
KOJUTEKIIUSIX).

DKCKypcHsi «DBOJIIOIUS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeIUECKH My3eit).

Tema 3. OpranusMbl 4 OKPYKa0IIas cpeaa.

DKkojorusi Kak Hayka. 3afadyd M pasfesibl  dKOJOTMU. MeToapl  SKOJOTHYEeCKHX
UCCIeIOBaHUIM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl  oOuTaHusi  OpPraHuM3MOB:  BOJHAs,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue dakropsl. Knaccudukaius skojgoruaeckux GakropoB: abUOTHYECKUE,
OuoTuyeckue u aHTponoreHHbie. JlelicTBre HKOJIOTHYECKUX (DaKTOPOB HAa OPTaHU3MBI.

AbGuotuueckue  ¢akTOpbl:  CBET, TEMIIEparypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocobaeHnss OpraHu3MOB K ACHCTBUIO a0MOTHYECKHX (aKTOPOB. buonornyeckue puTMbL.

buotnueckne dakroppl. Buael OHOTHYECKMX  B3aMMOJICHCTBUIl:  KOHKYpPEHLUS,
XHUIHUYECTBO, cUMOMO3 U ero Gopmel. [lapazutusm, koomnepanus, MyTyaliu3M, KOMMEHCAIN3M
(KBapTHpaHCTBO, HaxJIEOHMYECTBO). AMEHCanu3M, HeUTpanu3M. 3HaueHHe OUOTHUYECKUX
B3aUMO/ICHCTBUII 7S CYIIIECTBOBAHHSI OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU mnonynauud. OCHOBHBIE TIOKa3aTelyd MOMYJIALHH:
YUCJIIEHHOCTb, IJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MNPUPOCT, MuUrpamus. JIuHamuka
YUCJIICHHOCTH MOMYJSLUUU U €€ Peryisiusi.

JdemoHcTpaumnu:

[optpetsr: A. I'ymGonsar, K. @. Pynse, 3. ['ekkens.



Tabmuuer u cxemsl: kapta «lIpupoansie 30Hb1 3emun», «Cpeasl 0OUTaHNUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsamum», «3aKOHOMEPHOCTH pOCTAa YHUCIECHHOCTH IOMYJISIHU
uHpy30pun-Tyhenskny», «lumesbie nemnm.

JlaGopaTopHble H NpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 3. «Mopdooruueckne 0COOCHHOCTH PACTCHUHN U3 Pa3HBIX MECT
OOUTaHUSD.

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTaeckas padorta Ne 2. «[loac4ér MIOTHOCTH MOMYJISIHNA Pa3HBIX BUIOB PACTCHUI.

Tema 4. CoodmiecTBa M 3K0JI0THYeCKHE CHCTEMBI.

CoobmecTBo  opranuzmMoB —  OwomneHo3. CTpykTypsl ~ OWoOIleHO3a:  BHJOBas,
MIPOCTPaHCTBEHHAsd, Tpoduueckas (muiesasi). Buabi-nomuHanTsl. CBsI3U B OMOIIEHO3E.

Dkojnorudeckne cucrembl (3kocucteMbl). [loHsTHE 00 3KOcHcTEME U OHOTreoleHO3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: TPOJYIEHTbI, KOHCYMEHTBHI, PEIyIEHTHI.
KpyroBopoT BemiecTB M NMOTOK 3HEpPruum B 3KocucteMe. Tpoduueckue (MHILEBbIE) YPOBHU
skocuctembl. [lumeBsie menn W cetd. OCHOBHBIE IOKa3aTeNM JKOCHCTEMBI: OHoOMacca,
MPOAYKIHS. DKOJOTHYECKUE MUPAMUABI: TPOIYKIUH, YHCICHHOCTH, Onomaccel. CBoiicTBa
HKOCHUCTEM: YCTOHYMBOCTD, CAMOPETYISANS, pa3BuThe. CyKIIECCHS.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M pPEK. ODKOCHCTEMAa XBOMHOIO WIH
LIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMBL. YPOOIKOCHCTEMBI. bronormueckoe u
XO035IIICTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHoobOpa3zue kak (akTop yCTOMYMBOCTH dKocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Vuenue B. U. Bepuanckoro o Omocdepe. I'panuipl, cocTaB U CTpyKTypa Omocdepsl.
Kupoe BemectBo u ero Qynkmuu. OcobeHHOCTH Onochepbl Kak TIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTs! BemecTB u OMOTC€OXMMHUYECKHE IMKIBI JJIEMEHTOB (yriaepoja, as3oTa).
3oHanbHOCTH OHMOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiau. AHTporioreHHble u3mMeHeHus B onocdepe. ['modanpHbIC
HKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBanue IpUpoibl U YenoBeuecTBa. CoxpaHeHue OMopazHooOpa3usi Kak OCHOBA
ycroiunBocTu Ouocdeprl. OCHOBA pallMOHAILHOTO YIPABICHUS MPUPOIHBIMU pecypcaMu U UX
ucnoJib3oBanue. JloCcTKeHns OMOJIOTHN U OXpaHa MPUPOIbI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuistr u cxemsl: «[lumiessie nenn», «buoreHo3: coctaB u cTpykTypay, «IIpupoaHsie
coobmectBa», «llemun mnuraHusy, «Okoynoruueckas mnupamuaa», «buochepa u yenoBexy,
«JKocHucTeMa MIMPOKOJIMCTBEHHOTO Jiecay, «IJKOcHCTeMa XBOMHOro Jseca», «buoreHos
BofoéMa», «ArponeHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACUCTBUS HA IPUPOIY»,
«BaxkHeline MCTOUHMKHM 3arpsi3HEHHMsI BO3[yXa W TPYHTOBBIX Boji», «IlouBa — BakHeimias
cocrasisonas ouocdeps», «PakTopsl Aerpaganyu nousy, «IlapHukoBelii 3¢ dexT», «PakTophl
palMoaKTUBHOTO 3arps3HeHMs Ouocepsl», «Obmas crpykrypa 6uocheps», «Pacnpocrtpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyroopor yriepona B OGuocheper,
«KpyroBopoT a3oTa B IpUpOIe».

Ob6opynoBanue: MO/J1eJTb-aNIIINKAIHS «Tunuunsle OUOIICHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Koyeknuu — «buomeno3», «BpemuTtenu — BaxHEMIIMX



CEJIbCKOXO3SIMCTBEHHBIX  KYNbTYp», TrepOapuu U KOJUIEKUMM pacTeHUl U  JKUBOTHBIX,
IIPUHAUICKALME K PA3HBIM JKOJIOTMYECKUM I'pyniaM oaHoro Bujaa, Kpachnas kaura Pocculickon
®enepanyu, U300pakeHUs OXPAHIEMBIX BUJIOB PACTEHUH U )KMBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BMOJIOT M HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBIuMBalOTCS TpeOOBaHMS K pE3ylIbTaTaM OCBOEHUS
00yJaromUMUCs MPOrpaMM CpPEIHETO O0mEero 0Opa3oBaHUs: JTMYHOCTHBIM, METAPEIMETHBIM H
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOEHUS NpeameTa «bHOJIOTHS» BBIIEIEHBI
CIIEIYIOIIAE  COCTABJISIIONIAE.  OCO3HAHWE OOYYArONIMMKCS  POCCHHCKOW  TpakJIaHCKOH
UJICHTHYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSTEIHHOCTH W CaMOOTMPEICIICHUIO,
HaJIMYUEC MOTHUBAIIUU K 06yqu1/1}0 6I/IOJ'IOFI/II/I, OCJICHAINIPAaBJICHHOC PAa3BUTHC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMHA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIIbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MMpUCymMu CUCTEME
OnoslorMueckoro oOpa30BaHUs, HAIWYUE HKOJOTHYECKOTO TMPABOCO3HAHHUA, CIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIaHEI.

JIM4HOCTHEBIE PE3YIbTATbl OCBOCHHUA MNPEAMETA «buonorus» JOCTUTAKOTCA B C€OIUHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEIILHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKHUMU U AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMU, IMPUHATBIMU B
oOmiecTBe MpaBWJIaMU W HOPMAaMM TOBEIEHHUS M CHOCOOCTBYIOT IpolleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTH, PAa3BUTHUS BHYTPEHHEH MO3WUIUU JMYHOCTH, MAaTPHUOTU3MA,
YBOXEHHSI K 3aKOHY M MPaBOIMOPSAIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaKEHHs, OEpEeKHOr0  OTHOIIEHHS K  KYJbTYPHOMY  HacleAMI0 U  TpaJulusiM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit Denepanuu, Npupoe U OKPYKaroliei cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTO mpeaMeTa «bruonorus» A0KHBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOY4aIOUIUXCs PYKOBOACTBOBATHCA CPOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHHUX
yOeXKIeHUM, COOTBETCTBYIOUIUX TPAAMIMOHHBIM IEHHOCTSM  POCCHIMCKOro  00IlecTBa,
paciyupeHne >KU3HEHHOTO OIbITa M OIbITa JEATEIBHOCTH B IMPOLECCe pealn3alil OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIHHOMN JAEATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3ULMU  OOYyYaroImlerocss Kak AakTUBHOTO H
OTBETCTBEHHOT'0 4JIEHA POCCUIICKOTO OOIIEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB M O0O0s3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOM JAEATEIHHOCTU MPHU CO3/IaHUU YUYE€OHBIX MPOEKTOB,
pelieHny y4eOHbBIX U T03HABATENbHBIX 33124, BHITIOJTHEHUH OHOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3UIMIO 1O OTHOUICHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHE YUYUTHIBaTh B  CBOMX JEHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJIEH ¢ pa3HbIMH yOEXKIEHUSIMHU, KYIbTYPHBIMH IIEHHOCTSIMH U COLMATbHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
II0O3HABATENIbHBIX M HCCIEJOBATENbCKUX 3a/ad, YBAKUTEIbHOTO OTHOIIEHHUS K MHEHHUIO
OTIIIOHEHTOB MPU OOCYKJICHUN CHOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COJICPIKAHMS,

FOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN ACATEINBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTH POCCHICKON TPAKIAHCKOW HICHTHYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Inepel PoauHON, ropaocTH 3a CBOW Kpail, CBOO
Ponuny, cBOM f3bIK U KyJIbTYpPY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEAUI0 U NaMATHUKAM IPUPOJBI,
nocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKMX YYEHBIX B CTAHOBJIEHHE W pa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HAaYeHHs OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00I11eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTh K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMUSI:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTI'O CO3HAHMUSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSChH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U IIECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIETO;

OTBETCTBEHHOE OTHOILIEHWE K CBOMM pOJMTENSAM, CO3JAHUI0 CEMBHM Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEN CEMEHHOMN KU3HU B COOTBETCTBUU C TPAAULMSIMH HApOJOB
Poccnu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOYas ICTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHU;

[MOHMMAaHHE SMOIIMOHAJIBHOTO BO3/IEUCTBUS )KUBOU IPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KaueCcTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHUs, (OPMUPOBAHUS  KYJbTYPbI  310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MMOHMMAaHKE U peau3alus 30poBoro u 6ezomacHoro odpasza >KU3HH (30pOBOE MUTAHUE,
coOI0IcHNe TUTUEHUYECKUX MPAaBHII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATHA U OTHAbIXA,
perynspHas ¢u3nyeckas AaKTUBHOCTb), OEpEKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 3I0POBBIO;

MOHMMAaHHE IIEHHOCTU TMPaBWJI WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTyallUsIX, YTPOKAKOUIUX 3J0POBBIO U )KU3HU JTHOIEH;

OCO3HAHME MOCJEICTBUI M HENpPUATHS BPEIHBIX HPUBBIYEK (YHOTpeOJeHUs alKoroJs,
HapKOTHKOB, KypeHHsI);

6) TPYIOBOr0 BOCIIMTAHHUS

TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTH MaCTepCTBa, TPY10JII00HE;

TOTOBHOCTbH K aKTUBHOM JESTEIBHOCTH TEXHOJIOTMUECKON M COLMAIBHON HAIPaBJIEHHOCTH,
CMOCOOHOCTh ~ MHUIMMPOBATH, IUIAHUPOBAaTb M CaMOCTOSITEJIbHO  BBIMOJHATH  TaKylo
JESITEIEHOCTD;



MHTEpPEC K Pa3NUYHbIM chepam NpodecCHOHATBbHON AEATENIbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BbIOOp Oyaymiel mpodeccun U peaan30BbIBaTh COOCTBEHHbIEC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHMIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrHYeCKOro BOCIIMTAHHUS:

9KOJIOTMYECKHU 11€71€cO000pa3HOE OTHOIIEHUE K NMPUPOJAE KAK UCTOUHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHMUS,

MIOBBILLIEHUE YPOBHS IKOJIOTHYECKON KYJIbTYpbl: IPUOOPETEHHUE OIbITA IJIAHUPOBAHUS
IIOCTYIIKOB U OLICHKM X BO3MOJKHBIX ITOCJIEACTBUH I OKPYXKAIOLIEH CPElbl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOpETaeMble IPU U3yUYEHUU OHOJIOTUM 3HAHUS U YMEHUS
IpU pEelIeHUH NpoOJieM, CBSA3aHHBIX C PAMOHAIBHBIM IMPHUPOJOIOIB30BaHUEM (COOIIOCHHE
IIpaBUJI TIOBEACHUS B IPHUPOJE, HANPABICHHBIX HAa COXPAaHEHHWE PABHOBECHs B JKOCHCTEMaX,
OXpaHy BHJIOB, IKOCHCTEM, OHOCheEpDI);

AKTHUBHOE HEIIpUATHE ACWCTBUM, NPUHOCSALIMX BpEl OKPYKAIOIIEW NPUPOJHON Cpene,
yYMEHHE MPOTHO3UPOBAaTh HEOIArOMpPUATHBIE 3KOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JNENCTBHAN M NMPEJOTBPAIATD HX;

HaJU4Me PA3BUTOIO SKOJOTHYECKOIO MBIIIEHUS, JKOJIOTHYECKON KYJIBTYpPBI, OIbITa
NEATENBbHOCTH  JKOJIOTMYECKOW HANpPaBJIEHHOCTH, YMEHHsS PYKOBOJCTBOBAaTbCI HUMH B
[T03HABATEIbHOM, KOMMYHUKATHBHOM M COLMAIBHONW NPAKTUKE, TOTOBHOCTHM K YYaCTHI B
MPAKTUYECKOUN ACSATETbHOCTH SKOJIOTUYECKON HAITPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI' O MO3HAHUS:

cOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHON TNPAaKTUKH, OCHOBAHHOTO Ha Juajiore KyjabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SA3BIKOBOM M UATATEIBCKON KYJIbTYpPbI KAK CPEACTBA B3aUMOACHCTBUSA
MEXKy JTIOAbMU U MO3HAHUS MUDA;

MOHMMaHue crneuuukd OMOJOTMHM KaK HayKH, OCO3HaHUsA €€ poju B (HOpMHpPOBaAHUU
PaIMOHATIBLHOTO HAYYHOTO MBIIIJICHHS], CO3JaHUU 1IEJIOCTHOTO MPEICTABICHUS 00 OKpYXKaIOLIEM
MHpE KaK O €IUHCTBE MpPUPOJbI, YeJOoBeKa U OO0IIecTBa, B MO3HAHUM MPHPOIHBIX
3aKOHOMEPHOCTEH U peleHrH NpoodIeM COXpaHeHHs IPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTHM Ul COBPEMEHHOM LMBUIIM3ALUMU: OOecreueHus
HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHM, CHOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTe BBIXOAA U3 II00aIbHBIX
9KOJIOTHUECKUX MpolsieM U oOecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PAllHOHATBHOMY
HCIO0JIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUU OMOJOTHYECKUX 3HAHHWM B LIEJSAX MOBBIMICHUS 00LIei
KYJIbTYpbl, €CTECTBEHHO-HAYyYHOHW TPaMOTHOCTH, KaK COCTAaBHON dYacTu (YHKIHOHATHHOU
IpaMOTHOCTH OOyyaromuxcs, GopMupyeMoit pu U3y4eHUur OUOJIOTHH;

[IOHMMAaHUE CYIIHOCTH METOJOB IO3HAHUSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIB30BAaTh IMONydyaeMble 3HAHWS M aHalu3a U OOBSICHEHUS SBICHHM
OKpYXAIOILEro MHpa W MPOUCXOJAIIMX B HEM M3MEHEHHUH, yMeHHE JesaTh 0OOCHOBAaHHbBIE
3aKJIIOUEHUSI HAa OCHOBE HAYYHBIX (PAKTOB M UMEIOUIUXCA MAHHBIX C IENbI0 TMOJTyYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIbHO MCIIONb30BaTh OHOJOIMYECKHE 3HAHMS Ul pelleHUs
po0JieM B pealbHBIX )KU3HEHHBIX CUTYaIIUAX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTh OCYIIECTBJISATH NMPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPBIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HaHWM 1O OHOJIOTHM B COOTBETCTBHH C >KH3HEHHBIMH
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHble pe3ysibTaThl OCBOEHHsS yuyeOHOro mnpenMera «buonorusy BKIIOYAIOT:
3HaYUMBIC JUISI  (OPMHUPOBAHUS MHPOBO33PEHUS  OOYUAIOMUXCS  MEXKIWCIHUILTHHAPHBIE
(MexXTpeIMETHBIE) OOIIEHAYUHBIE TTOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHUHBI MUPA
U cnenuuKy METOI0B TTO3HAHUS, UCTIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPTHS,
SIBJIICHUE, MPOLIECC, CUCTeMa, HAy4HbIH (AaKT, NPUHLHI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, HCCiIeloOBaHUe, HaONIO/IeHUue, U3MEpPEeHHEe, HKCIEPUMEHT U JPYruX), YHHUBEpCAIbHbIE
yueOHble JIeHCTBUS (IO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIC, PETYIATUBHBIE), 00ECIIEeUNBAIOLINE
dbopmupoBanre (HYHKIIMOHAILHONH TPAMOTHOCTH M COIMATBHOW KOMITETEHIIMH OOydYaloluxcs,
CIIOCOOHOCTh oOyuaronuxcs HCII0JIb30BATh OCBOEHHBIE MEXIMCIUIUITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUSA W YHUBEpCallbHble Yy4eOHble JEHCTBUS B II03HABaTEIbHOU U
COIIMAIBHON MPAKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS MPOTpaMMbl CpeJHero oOmiero oOpazoBaHUs
JOJIKHBI OTPaXKaTh:

OBiageHHne yHUBePCAJbHbBIMU Y4eOHBIMHU MO3HABATEILHBIMH /1€ICTBUAMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIHpPOBaTh M aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BAaTh TPU OCBOCHMU 3HAHMWA MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaln3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, O0O0O0OIICHHS), PACKPBIBATh CMBICI OHOJOTHYECKUX
MOHATHH (BBLIEIATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMHU MOHATHIMHU);

OTIPENeNATh LETU JAEATEIbHOCTH, 3ajJaBas MapaMmeTpbl M KPUTEPUM HX TOCTHKEHUS,
COOTHOCHUTH Pe3yJIbTaThl JESTEILHOCTH C MOCTABICHHBIMU LEISIMH;

UCIO0JIb30BaTh OHMOJIOTHYECKHE TMOHATUS Al OObsICHEHHsI (PAaKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE PACCYKICHHUS (MHIyKTHUBHBIC, JEAYKTHUBHBIC, [0 AaHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B pacCMaTPUBAEMbIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MOJIEJIbHBIE CPENICTBA JJIsi MPEJCTABICHUS CYIIECTBEHHBIX CBSI3EU U
OTHOIICHHUI B U3Y4aeMBIX OHOJOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUMI Pa3HOTO pPoja,
BBISIBIICHHBIX B PA3TUYHBIX HH(OPMAIMOHHBIX HCTOYHUKAX;

paspabaTeIBaTh IJIaH PeHIeHUs MPOOIEeMBI ¢ YIETOM aHaTN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepualbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHHBATh COOTBETCTBUE PE3YIHTATOB IIENISAM,
OIICHUBATh PUCKHU MOCIEACTBUIA NESTENbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pab0OTy B YCIOBUSX pPEATbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHHE TPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIE0BATEIBLCKHE TefiCTBUS:



BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKONW M MPOCKTHON NIEATEIHHOCTH, HaBBIKAMU
paspernieHus mpooseM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHMCKY METOJIOB
pElICHUS MPAKTUIECKHUX 33724, IPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MIO3HAHUS;

WCIOJIb30BAaTh Pa3IMYHbIE BUJBI JIEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M TMPUMEHEHUIO B YYEOHBIX CHTYAlHsIX, B TOM YHCJC TIPU
CO3JaHUH Y4EOHBIX U COIMAIILHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THUI MBIILIICHUS, BIAJCTh HAYIHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSIMHA B METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BATEIHHON NEATEIHHOCTH U
KU3HEHHBIX CHTYAIIHSIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBSI3M M aKTYaIM3UPOBATh 3aJladyy, BBIJIBUTATh
TUTOTE3y €€ pEeIIeHUs, HAaXOJUTh apryMEHTBI JUIS JOKa3aTelIbCTBA CBOWX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

AQHAIM3MPOBATh TIOJIYUCHHBIE B XOJI€ PEIICHHS 3aJaud pPe3ylbTaThl, KPUTHYCCKH
OIICHUBATH UX JJOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYaIUsM, OIICHUBATH TPHOOPETEHHBIN OIIBIT;,

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN TOUCK TEPEHOCa CPEICTB M CHOCOOOB NEHCTBHSA B
poheCcCHOHANBHYIO CPENy;

YMETh TIEPEHOCUTh 3HAHWSA B  TIO3HABATCILHYIO M MPAKTHYECKYIO  00JIacTH
KU3HECATSILHOCTH;

YMETh HHTETPUPOBATh 3HAHMSI U3 Pa3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC HJIEH, IpeIyiaraTb OPUTHHAIBHBIC IOAXOIbl M PEIICHUS, CTAaBUThH
poOJIEMBI M 33]1a9H, JOTYCKAIOIINE AT TePHATHBHBIC PEIICHHS.

3) pabora ¢ uHpopMaIUeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HHPOpMamuu (TEKCTe Y4eOHOro MmocoOus,
HAYYHO-TIONMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBAPSX W CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VHTepHeTre), aHAIM3UPOBATh WH(OPMAIUIO Pa3IMYHBIX BUIOB W (Popm
MPEJCTAaBICHHS, KPUTHUECKH OI[CHUBATH €€ JJOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTB;

(dbopMynHpOBaTh 3aNpoChl W TPUMEHSTHh Pa3IMYHBIC METOJbI IPH IOWCKE M O0TOOpe
Ouostornvyeckoit nHpopMaIu, HeOOX0JMMOH JIJIsl BEITIOJTHEHUS YIeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJB30BaHUS HWH(MOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJB30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpAaTh ONTUMAIBHYI (OPMY MPEACTABICHHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHUIIbI, PUCYHKH U IPYTOe);

UCIIOJIb30BaTh HAy4YHBIH SI3bIK B KayeCTBE CPEICTBA MNpHU paboTe C OHOJIOTUYECKOMN
uHpOpMaIMel: TPUMEHATh XUMHUYCCKUE, (PU3UYECKUE U MATEMaTHYCCKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIIOJB30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATJISTHOCTH,

BIIQJIETh HAaBBIKAMU pACMO3HABaHMS M 3alUThl HH(popManuu, WHHOPMAITMOHHON
0€30MacHOCTH TUYHOCTH.

OBnageHue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU A€ CTBUSIMH:

1) o6menue:

OCYILIECTBIISITh KOMMYHUKAIIUKA BO BceX cpepax KU3HU, aKTUBHO Y4acTBOBATH B JTUAJIOTE
WM TUCKYCCHUHU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3ajaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJCHUS OTHOCUTEIIbHO BBITIONHEHUS TMIpeAjaraeMoil 3alauyd, Yy4UTHIBaTh HMHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTrUX YUACTHUKOB JTHANIOTA WU TUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIICHUS, MOHUMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUSI KOH(IMKTHBIX CHUTYallui, YMETh CMAT4aTh KOH(QIUKTHI 1
BECTU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aMMOJACHCTBHS, MOHMMAaTh HaMEpEHHUs
IPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyIHpOBaTh CBOH BO3PAKCHUS;

pa3BEPHYTO U JIOTMYHO H3JaraTh CBOIO TOYKY 3pPEHHUSI C HCHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTD:

MOHMMATh M UCIOJIF30BATh MPEUMYIIECTBA KOMAaHJAHON M MHIMBUAYAJIbHOW pabOTHI MpH
peleHny OMoJoruYeckor npoodaeMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBbIX
(hopM B3aMMOJEHCTBUS NPU pEeLICHUH yueOHOM 3a1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN KaX/I0T0 WieHa KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JIeATENbHOCTH, OPraHU30BBIBaTb WU KOOPAMHUPOBATH
JNEUCTBUA MO €€ JIOCTHIKEHHUIO: COCTaBJIATh IUIaH JEWCTBHI, paclpeneisiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, OOCYXJaTh PE3y/lbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJIOTO yYaCTHUKA KOMaH/bl B OOLINI pe3yibTat
0 pa3paboOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE MPOEKTHI, OLEHUBATh MJIEM C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETUYECKOE IIOBEICHUE B Pa3jIMYHBIX CHTYalMsX,
IPOSIBJISITH TBOPYECTBO U BOOOpAKEHHE, ObITh MHULIUATUBHBIM.

OgByajeHHe YHHBEPCAJbHBIMHU PEryITHBHBIMH JeHCTBUSIMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OUOJOTUYECKUE 3HAHUSA MAJS BBUIBJIECHUS MNpoOJIeM M HMX pEIIeHUs B
KU3HEHHBIX U YUEOHBIX CUTyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMU 1IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLICHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKAIOILUX;

CaMOCTOSITEJIBHO OCYILECTBJIATh O3HABATENIbHYIO JEATEIbHOCTh, BBISABIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBAaTh COOCTBEHHBIE 3aJayl B 00pa30BaTEIbHON JAEATEIBHOCTH U
YKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH pelieHus NpoOieMbl ¢ yUETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclupATh paMKU y4€OHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JiesIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKOH SPYIUIMU B Pa3HBIX 001aCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LEIISM;



BJIAJICTh HABBIKAMH TI03HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUU
JUISL OLIGHKU CUTYalluH, BBIOOpa BEPHOTO PEIICHUS;

YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI U ApI'YMEHTHI APYTUX [IPHA AHATIU3€E PE3YJITATOB JAEATEIBHOCTH;

3) npuHsiTHE Ce0s1 U IPYTHX:

MIPUHUMATD ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JAPYTUX Ha OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP C ITO3ULIUU IPYrOro YeI0BEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs nporpamMbl COO no Ouosiornu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmMera «buosorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JIEHCTBUII MO OCBOEHUIO, HHTEPIPETallMd M MPeoOpa3OBaHUIO 3HAHUM, BHUIbI
JESTETBHOCTH TIO TOJIyIeHHIO HOBOTO 3HAHUS W MPHUMEHEHHWIO 3HAHUH B Pa3IUYHBIX YIeOHBIX
CUTyallUsIX, a TaKXKe B pEaJbHBIX J>KU3HECHHBIX CHUTYalWsAX, CBA3aHHBIX C Owosorueil. B
MporpaMMe npeaMeTHbIE Pe3yJIbTaThl MPEACTABIECHBI 10 ToJaM 00ydeHusl.

[IpenmetHbie pe3ynbTaThl OCBOEHHs ydeOHOro mpenmera «buonorus» ¢ 10 knacce
JOJDKHBI OTPaXKaTh:

cOpMUPOBAHHOCTh 3HAHUI O MecTe M pOJId OMOJOTHMH B CHCTEME HAy4HOTO 3HAHHS
€CTECTBEHHBIX HayK, B (JOPMUpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJI/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosoruu, PyHKIMOHAIBLHOM IPAMOTHOCTH YeJIOBEKa JIIsl pelIeHHs] )KU3HEHHBIX 3a7a4;

YMEHHE PacKpbIBaTh COJEp)KaHHE OMOJOTHYECKUX TEPMHUHOB U MOHSATUM: KU3HB, KJIETKa,
opranu3Mm, Merabomm3M (0OMEH BEIIECTB M MpEeBpalleHue JHEPruu), TOMEeocTa3
(camoperynsinusi), ypOBHEBasi OpraHu3alus O KUBBIX CHCTEM, CaMOBOCIPOM3BEACHUE
(perpolyKiusi), HacaeICTBEHHOCTh, U3MEHYHBOCTh, POCT U PA3BUTHUE;

YMEHHME H3Jaratb OHOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHas,
LEHTpaJbHAs JIOTMa MOJICKYJIsipHOUM Owmosiorun), 3akonbl (I'. Mennpens, T. Moprana, H. W.
BapuiioBa) u yuenus (0 eHTpax MHOTOOOpa3us U MPOUCXOKACHUS KYIbTYpHbIX pacTenuit H. U.
BaswuioBa), onpenensts rpaHUIlbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMaM;

yYMEHHE BIaJIeTh METOJaMU HAay4yHOTO MO3HAHUs B OWOJIOTHU: HAOIIOJCHHE W OINHCAHUE
KUBBIX CHCTEM, IMPOLIECCOB M SIBICHHWM, OpraHu3alnus U TMpoBeleHHUE OHOJIOTUYECKOTO
OKCIEPUMEHTA, BBIJBMKCHHE THUIIOTE3bl, BBISABICHUE 3aBHCHUMOCTH MEXAY HCCIeIyeMbIMU
BETMYMHAMHU, OOBSCHEHHE TIOIYUYEHHBIX pPE3yJIbTaTOB, HCIOJb30BAaHHBIX HAyYHBIX TOHSATHUH,
TEOPUii U 3aKOHOB, YMEHHUE JIeNIaTh BBIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M 3YKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOCHHOCTHU MPOLIECCOB: OOMEHA BEIIECTB U
IIPEeBpAIllEHUs] PHEPTUU B KJIETKE, (POTOCHHTE3a, IJIACTUYECKOIO M SHEPreTHYeckoro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIJIOJIOTBOPEHUs], Pa3sMHOKEHUS, UHIUBUIYaIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE NPUMEHATH MOJTy4yeHHbIE 3HAHUS A OOBSICHEHUs OMOJOIMYECKHX IMPOIECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEICHUH B MOBCEIHEBHON )KU3HHU C 11€IIbI0 00ecTIeYeHUs
0€30IaCHOCTH CBOETO 3JI0POBbS U 3JI0POBbsI OKPY>KAIOLIUX JIOJEH, COOMI0OAECHUS HOPM



IPaMOTHOTO TIOBEJICHHSI B OKPYXKAIOLIEH NPUPOAHON cpene, MOHMMAaHHE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJOTMHM M OMOTEXHOJIOTHH JJIs PalOHAIBHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pelaTh 3JEMEHTapHble TEHETHYECKHE 3aJauyd Ha MOHO- W JAUTHOpHUIHOE
CKpEIIMBaHKE, CICTIJICHHOE HACJIEJOBAHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHMS
IUTSL IPEACKa3aHusl HAaClIeI0BaHUS PU3HAKOB Y OPIaHNU3MOB;

YMEHHUE BBIMOJIHATH JJAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOIATh MpaBHia IpPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYJOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HHTEPIPETUPOBATH HMHPOPMALHNIO OHUOJIOTHYECKOTO
COJIepKaHUsA, BKIIOYAIONIYIO0 TICEBIOHAYYHbIC 3HAHHMS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBO# MH(pOpMaINK, HayYHO-TIOMY/ISPHBIE MaTEPUANbl), STHUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHNi B OMOJIOTHH, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CcO3/aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTHYECKYI0 HWH(POpPMAIMIO M3 HECKOJbKMX HCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN annapaT OUOJIOTHUH.

[IpenMeTrHble pe3ynabTaThl OCBOeHHsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJDKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTh 3HAHWUH O MECTE W POJH OWOJIOTUM B CHCTEME HAYYHOTO 3HAHHS
€CTEeCTBEHHBIX HayK, B (POPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYyYHON KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKIIA/IE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Onosornu, PyHKIIMOHALHOW TPAMOTHOCTH YEJIOBEKA JUIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEPKaHHE OMOJOTUYECKUX TEPMUHOB U MOHITUN: BUJI, TOMYJSIUS,
reHoOH, SBOJIONMS, ABWXKYIIHE CUJIbI  ((PakTOphl) HBOMIONWU, MPUCIIOCOOIECHHOCTH
OpraHM3MOB, BHJI000pa30BaHME, DSKOJOTHYECKHE (PAKTOPBI, DHKOCHCTEMA, MPOIYLIEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, [IeNH MUTaHUs, SKOJIOrHYecKas mupaMuaa, OuoreoreHos, ouocgepa;

yMEHHME Wu3jiaraTh Ouojoruueckue Tteopuu (dBosonmMoHHas Teopuss Y. [lapBuna,
CUHTETHYECKasi TEOPHUs SBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxojactsa K. M.
bapa, yepenoBanus rinaBHbIX HarnpaBieHud u nyteidl sosronuu A. H. CeBepuoBa, ydeHus o
ouoctepe B. . BepHazckoro), onpenensith FpaHULIbl X IPUMEHUMOCTHU K JKUBBIM CUCTEMAaM;

YMEHHE BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUS B OUOJIOTMU: HAOIIOJCHHE U ONHCAHUE
KUBBIX CHUCTEM, TMPOIECCOB U SBICHUI, OpraHu3alus M MPOBEICHHE OHOJOrHYECKOro
SKCIEPUMEHTA, BBIJBMKEHHE TUIIOTE3bl, BBIABJICHUE 3aBHUCHUMOCTH MEXAY HCCIEIyeMbIMU
BETMYMHAMHU, OOBSCHEHHE IOJYYCHHBIX PE3yabTaTOB, HCIOJIb30BAHHBIX HAyYHBIX MOHSITHH,
TEOPUii U 3aKOHOB, YMEHHUE JIeNIaTh BBIBOJIbI HA OCHOBAHUU TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BHUJIOB,
MOMYJSIIUKM, TPOAYUEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOTEOIICHO30B M HOKOCHCTEM,
OCOOCHHOCTH  MPOLIECCOB:  HACJIEJCTBEHHOW  W3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHUs, MPUCTOCOOIECHHOCTH OPraHU3MOB, JACUCTBUS JKOJOTHYECKHX (DaKTOpPOB Ha
OpraHu3MBl, IIEpeHOCa BEIIECTB M NOTOKA SHEPTUU B SIKOCHCTEMAaX, aHTPOIOT€HHBIX U3MEHEHUN
B DJKOCHUCTEMAax CBOEH MECTHOCTH, KPyroBOpOTa BELIECTB M OHOI€OXMMUYECKHUX IUKIOB B
ouocdepe;

yYMEHHUE NPUMEHATh MOJTyYeHHbIE 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX MPOLECCOB U
SIBJICHUH, /Il IPUHATHS IPAKTUYECKUX PEIICHUH B TIOBCEHEBHOM KHU3HH C LEJIbI0 00eCTIeUeHHS
0€30IaCHOCTH CBOETO 3JI0OPOBbSI U 3[0POBbS OKPYXKAIOIUX JIOAEH, COOMIOACHUS HOPM
I'PaMOTHOTO TOBEAECHUS B OKPY)KAIOLIEH NpPUPOJHOM cpeje, MOHUMaHHE HEOOXOAMMOCTHU



WCIIOJIb30BAHUS JTOCTHKEHHI COBPEMEHHOM onooruu VIS paIMoOHATBHOTO
MIPUPOIOTIOJIE30BAHHS;

yMEHHUE pellaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3a/1aud, COCTaBISATH CXEMBbI IEepeHoca
BEILIECTB M SHEPTUU B SKOCUCTEMAX (LICTIH MMUTaHMUS);

YMCHHE BBITIOJIHATH JTAOOPATOPHBIE M MpPAKTHYECKHUE pabOThI, cOOMIONATh MpaBHiia MpU
paboTe ¢ yaeOHBIM U Ta00PATOPHBIM 000PYIOBAHHEM;

YMECHHE KPUTHUYCCKH OIICHWBATh W HHTEPIPETUPOBATH WH(POPMAIUIO OHOJIOTHIESCKOTO
COJICP’KaHUS, BKIIFOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHKOB (CpeacTBa
MaccoBoW WH(OpMANWK, HAYYHO-TIOMYJISPHBIE MAaTepHUalbl), paccMaTpUBaTh TJIOOATHHBIC
IKOJIOTHYECKHE TIPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH TI0 OTHOIIECHUIO K HUM COOCTBCHHYIO
TTO3UIIHIO;

YyMEHUE CO3/aBaTh COOCTBEHHbIE TMHCHBMEHHBIE W YCTHBIE COOOIIEeHUs, 00001mast
OMOJIOTUUECKYI0 HH(POpMAIIMI0 €3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO HCIOJB30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ IIpakTHYeckue
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThbI
bubmmoreka [{OK
1 b 2 1
HOTIOTHA fax Hayka https://m.edso0.ru/7f41c292
bubmmoreka [{OK
2 K 1 0
MBbIC CHCTEMBL 1 HX OpTanHsatin https://m.edso0o.ru/7f41c292
bu6moreka [IOK
3 X % 8 0
UMHYECKHUN COCTAB M CTPOCHHE KIICTKH https://m.edso0.ru/7f41c292
bu6moreka [IOK
4 XK 6 0
MBHEACATEILHOCTD [IeTiH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHue 1 MUHAUBUAYATLHOE PA3BUTHE 5 0 bu6moreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTS U N3MEHUYNBOCTE 8 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo0.ru/7f41c292
bubnuoreka [JOK
8 P 1 0
C3CPBHOC BpeMi https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2



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

11 KJIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTponHble (¢ poBbIE)
Ne i/ IIpakTHYeckue
NMPOrpaMmblI Bcero oOpa3oBaTte/ibHbIE pecypchl
padoThbI
bubmmoreka [IOK
1 C) 0 9 1
BOTOMHOHHa BHOJOTHA https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emuiie ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHEMEL 1 OKpYHAIOMAs cpeia https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo0 9 0
000111€CTBA U KOJIOTHYECKHE CUCTEMBI htts://m.edsoo. ru/7f41cc74
bu6moreka [IOK
5 P 2 0
S3CPBHOC BPOMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 34 2.5



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