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IMNOACHUTEJIBHASA 3ATIMCKA

[Ipu pa3zpaboTke mporpaMmbl MO OMOJIOTMH TEOPETHYECKYIO OCHOBY ISt
onpezeNieHus] MOAXOA0B K (OPMHUPOBAHUIO COJEpKaHUS Y4eOHOro IpenMera
«buonorus» cocraBwiIM: KoHuentyaibHble mnoioxenus DOIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIeH, CcolepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBAHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOUIUX LENIX U
NPUHIMINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmero oopazoBanus B Poccuiickoit deneparinu, a TakKe MOJT0KEHU O celupuKe
Ouosnoruu, €€ 3HAYEHWHW B T[IO3HAHMM >KUBOM MPUPOABI U 0OECIEUEHHH
CYILIECTBOBAaHMS 4YesioBeuecKoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSM,
orpeziesieHbl OCHOBHBIE (DYHKIIMH ITPOTrPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aét MpeacTaBlIeHUe O MesIX, 00 o0Iel cTpareruu
00y4eHus1, BOCIUTAHUs U pa3BUTHUS 00YUaIOIIUXCS CPECTBAMU YUEOHOI0 IIpeIMETa
«buonorus», onpenenser 00g43aTENbHOE MPEIMETHOE COJAEPKAHKUE, ET0 CTPYKTYPY,
pacmpenesieHre Mo pasfeliaM M TeMaM, PEKOMEHAYEMYIO ITOCJIEI0BATEIbHOCTb
U3y4eHHUs Y4eOHOro Marepuala ¢ y4€ToOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTUKM 00pa30BaTeIbHOIO MPOLIEcCa, BO3PACTHBIX OCOOEHHOCTEN
00yJaroImuxcs.

B nporpamMme o 6M0I0THN TaK)Ke YUUTHIBAIOTCS TPEOOBAHMUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METaNpeIMETHBIM W TPEIMETHBIM pe3yJbTaTaM oOydeHUs B
dbopmupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TT03HABATEILHOM
JeATeIbHOCTH/YUeOHbIX JIEUCTBUN OOydYarolmMXcs MO OCBOEHUIO COJIEpPKAHUS
OMOJIOrMYecKoro oOpa3oBaHMUsL.

B nmporpamme no 6uonorun (10—11 kimaccel, 6a30BbIi YPOBEHB) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3y4Y€HHHM OHoOJoruu, Onarojgapss 4eMy B HeW
IPOCMATPUBAETCS HANpPaBICHHOCTb HAa pa3BUTHE 3HAHMM, CBS3aHHBIX C
(dopMupoBaHueM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHU, LIEHHOCTHBIX
OpHEHTALUN JTMYHOCTH, SKOJOTHYECKOI0 MBIIUIEHHUS, IPEICTABIEHUN O 3I0pPOBOM
o0Opase XM3HM U OEpEeKHBIM OTHOILIEHHWEM K OKpY’Karollleld MPUPOIHON cpere.
[TosTOMy Hapsy ¢ U3yuye€HHEM OOIICOMOJIOrHYECKUX TEOPUM, a TaKKe 3HAHUM O
CTPOEHHUH KUBBIX CUCTEM Pa3HOr0 PaHIa U CYIIHOCTH OCHOBHBIX IPOTEKAKOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTMH yJI€JI€HO BHUMAaHHE HCHOJIb30BAaHUIO
MOJIYYEHHBIX 3HAHUUM B MMOBCEIHEBHOM JKU3HU U1l pELICHUS MPUKIIAIHBIX 33724, B
TOM 4YHuclie: TPO(PUIAKTUKK HACJIEACTBEHHBIX 3a00J€BaHUI YeIoBeKa, MEIUKO-
Te€HETUYECKOT0 KOHCYJBTUPOBAHUS, 000CHOBAHUS SKOJIOIMUECKHU 11eJ1IeCO00pa3HOro
IIOBEJACHUS B OKPYXaOLIEH NPUPOJHOUN Cpelle, aHaIu3a BIMSHUS XO35MCTBEHHOU
NESATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX KOCHCTEM.
VYcunenue BHMMaHMS K TNPUKIAJHOM HAMpaBICHHOCTH Y4Y€OHOro NpeaMeTa
«buonorusy) NpoAUKTOBAHO HEOOXOIMMOCTBIO 00€CTICUeHHsI YCIIOBHM 1JIsl pEIIeHUs



OJIHOM W3 aKTyaJbHBIX 33Jlay IIKOJBHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTopas
npeamnoiaraetT GopMHpoBaHUE y OOYyJAIOIMIUXCS CIIOCOOHOCTH aalTUPOBATHCS K
W3MCHCHUSAM JUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHHS 3aHUMAET BaXHOEC
mecto. OHa obecrieunBaer (GopMUpPOBaHUE Yy OOyYArOUIUXCS TPEICTABICHUNA O
HAy4YHOW KapTUHE MHpA, paciupsieT U 0000IaeT 3HaHUS O >KUBOW MPHUpPOE, €€
OTJIMYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMiM W HBOJIOLMH, CO3MAET
yCIOBHSI  JUISA:  TIO3HAHWS  3aKOHOB  JKMBOM  MpUPOABI,  (OPMHPOBAHUS
(GyHKIMOHATBHOM TPaMOTHOCTH, HAaBBIKOB 30pOBOTO W Oe3omacHOro oOpasza
KU3HU, IKOJIOTUIECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIIICHUSI K KUBOUW MPUPOJIC
U YEIIOBEKY.

bonbioe 3HaYeHHEe OMOIOTHS UMEET TAaK)Ke JIJIST PEIICHHS BOCITUTATEIBHBIX U
pa3BUBAIOIIUX  3a7a4  CpEeAHEero  o0mero  o0pa3oBaHUSs,  COIUATU3AIUU
oOyyaroruxcsi. M3yuenue Ouonioruu oOecreurnBaeT ycluoBUs st (POPMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHMKAIIMOHHBIX H HWH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYCCKON KYJIBTYPBI, CIIOCOOCTBYET HWHTETpAIlMH OMOJOTHUYECKUX 3HAHHH C
MIPEICTABICHUSIMU U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU U
reorpadun. Ha3zBaHHBIC TMOJNIOXKEHUS O TMPEJHA3HAYEHUU YYEOHOTO MpeaMeTa
«buomorusiy COCTaBWJIM OCHOBY IS ONPENCICHUS TOAXO0J0B K OTOOpYy W
CTPYKTYPUPOBAHHIO €TI0 COJEP)KaHMs, TPEACTABICHHOTO B MPOTpaMMe I10
ouosoruu.

Ot6op coxmepxkanus yueOHoro mpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBIAEH C TMO3HMIMH KyJIbTYpOCOOOPAa3HOTO IOAX0/Ja, B COOTBETCTBUHU C
KOTOPBIM OOyYaroIuecs: JOJDKHBI OCBOWTH 3HAHWS W YMCHHS, 3HAUUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENESAIONINE aJeKBATHOE TMOBEJCHUE
YeJIoBeKa B OKpYJKarolleld MPUPOJHOU cpejie, BOCTpEOOBAaHHBIC B IMOBCEIHEBHOM
KU3HU U OpakTUYecKou aestenbHOCTU. Ocob0e MECTO B 3TOM CHUCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIePKaHUsI, KOTOPBIE CITy>KaT OCHOBOH JjIs1 (POpMUPOBaHUS
IPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX ~ OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHW3alUU
OMOJOTMYECKOro 00pa30BaAHMSL.

CTpyKTypHUpOBaHUE COJACpKaHUSA YYEOHOrO0 MaTepwajlia B TPOrpaMMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U
IBOJTIOIIMU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOTro peamera «buomornsy
BBIJICJICHBI CIICIYIONINE COJEPKaTeNbHbIC TMHNUN: «bHonorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormdeckas cuctemay, «OpraHusMm Kak
Oouosnoruyeckas cucteMay, «CucreMa M MHOTOOOpa3ve OpPraHUYECKOro MHUPaAy,
«IBOJIIOLIMS AKUBOU TPUPOABD, « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.



[lenr usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIAJICHUE  OOYYAIONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allui KUBBIX CHCTEM pa3HOTO paHra U MNPUOOpPETEHHUE YMEHUU
UCIIOJIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUM B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOEHHE OOYyYalOIMMHCS CHUCTEMbl 3HAHMI O OHOJOTMYECKUX TEOPUSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBHUIIaX, CIyKaIlUX OCHOBOMU
JUisi (OPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTUHE MHpPaA, O
METOJaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSAX YKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3alliH, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOydYarOIMXCS IO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MpOIIECCe aHaliu3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIOB, MACH U TMOAXOJOB K HM3YYEHHUIO >KUBBIX CHUCTEM
Pa3HOT0 YpOBHS OpraHU3allly;

CTAHOBJICHHE Yy OOydJaromuxcsi oOIedl KyJbTyphl, (DYHKIIMOHAIBHON
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSICHATH U OLEHUBATH SIBIICHUSI OKPY>KAIOIIETO
MUpa KUBOW TIPUPO/IBl HA OCHOBAaHUH 3HAHUH W OTIBITA, TIOJYYCHHBIX MTPU U3yUYCHUN
OHOJIOTHH;

dbopmupoBaHrue y OOydYalIMXCSd YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESITEIILHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHWU JUIsl TOBBIIICHUS YPOBHSA
IKOJIOTUYECKOM KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEAHEBHOM KU3HU IS
OIIEHKH TIOCJIEICTBUNA CBOEH JIEATEIbHOCTH IO OTHOILICHUIO K OKPYXKAIOIIeH cpeje,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHWE U COONIOACHUE Mep NPODGUIAKTHKI
3a00JIeBaHUH.

B cucteme cpennero oOmero oopasoBanusi yueOHbii mpeamet «buonorusy,
M3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS 00A3aTEIbHBIM YYCOHBIM MPEAMETOM.

JInst u3yueHust 6MoJI0ruu Ha 6a30BOM YPOBHE CPEJIHETO 00111eT0 00pa30oBaHUS
otBoauTCcs 68 yacos: B 10 knacce — 34 vaca (1 yac B Hexento), B 11 knacce — 34 vaca
(1 yac B Hezemo).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (Guiiocoueit, ITUKON, ICTETUKON U MPABOM.
Ponb Ouosorun B popMUpOBaHUY COBPEMEHHOW HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOABI (HaOII0EHUE, SKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, Kiaccupukaius, MOJCTUPOBaHUE, CTaTHCTHYecKass o00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpersr: Y. apsun, I'. Mennens, H. K. Konsnos, k. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO/IbI TO3HAHUS JKUBOU MIPUPOJIBD.

JlaGopaTopHble U NpakTHYecKue padoThl:

[Ipaktuueckass padora Ne 1. «/crnonp3oBaHWe pa3IUYHBIX METOAOB IpHU
U3Y4YEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMS.

KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHUCTEM U UX pa3zHoOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIYJISALIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHIT), OMOC(EPHBI.

JdeMoHcTpanuu:

Tabnuubl n cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHu3aliu
YKUBOM IIPUPOIBI».

O6opynoBanue: mojenb Mmojiekyibl JIHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XVWMHYECKUI COCTaB KJIETKU. XUMHUYECKHUE DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMK BOABI M MHUHEpalIbHBIX BellecTB B KkieTke. llomnepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHre OeaKoB. AMHUHOKHCIOTBI — MOHOMEpPHI OENKOB.
He3aMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOW MOJEKyJbl (TepBUYHAs, BTOpUYHAS, TpPETUYHAs U
YETBEPTUYHASI CTPYKTypa). XHMHYECKHME CBOilcTBa OenkoB. buonormyeckue
GyHKUIHMH OENKOB.



depMeHTHI — Orooruyeckne KaranuzaTopel. CTpoeHue pepMeHTa: aKTUBHBIHI
neHTp, cyocrpatHas cnenuduyHocTh. Kodepmentsl. Buramunsl. Otinuuns
(epMEHTOB OT HEOPTraHUYECKUX KaTaIu3aToOpOB.

YraeBobl: MOHOCaxapu bl (TI0K03a, prbo3a U 1e30Kcuprbo03a), Aucaxapuibl
(caxapos3a, JlaKTO3a) W TMoJuUcaxapuibl (Kpaxmaji, TJIMKOTEH, IIeJUTI0N03a).
buonornueckue GyHKIUHU YIIIEBOAOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepouasl. [HapopuUIBHO-
ruapodoOHbie cBoicTBa. buonornueckue ¢yHkuuu JaunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMMHUI0B KaK NCTOYHUKOB YHEPTHUH.

HyxkneunoBeie xwucnorsl: JHK wu PHK. Hykmeornasr — MOHOMEpHI
HYKJ1eMHOBBIX KUCIOT. Ctpoenune u ¢pynkuuun JJHK. Ctpoenue n @pynknuu PHK.
Bunasl PHK. AT®: ctpoenune u GyHKIUN.

[utosorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBUSA
uzeil 1 paKkToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KIETKH.

Krnerka kak uenoctHas )kuBast cucrema. OOuiue npu3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, moiekyinsl JIHK kak renermueckuil ammapar, cucrema
cuHTe3a Oernka.

Tunsl KIETOK: »JyKapuoTHyecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHHUS MpoKapuoTUyYecKor KieTku. Kiierounass crenka Oakrtepuil. CTpoeHue
SYKaApUOTUYECKON KIEeTKA. (OCHOBHBIC OTJIMYMUS PACTUTEIBHOM, >KUBOTHOM H
rpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KIJIETOYHAsI CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHkuuu. [{utonnasma u eé
opranouibl. OnHoMmemOpaHHble opraHouabl kietku: OIIC, ammapar [Monbmxu,
au30coMbl. [10yaBTOHOMHBIE OpPraHOW/bl KIETKU: MHUTOXOHIPHUH, IIACTHUIBI.
[Ipoucxoknenne MUTOXOHApUM u TacTuA. Buael tuactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA WEHTpP, LIEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BKitoueHusl.

Anpo — perynsaTopHblii neHTp kieTku. CTpoeHue sijpa: sjaepHas o0o0JiouKa,
KapHoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdeMmoHcTpanuu:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIBann, M. llneitnen, P. Bupxos, J[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panxinun, K. M. bap.

Huarpammel: «PacnipeneneHne XUMHUYECKHAX JIEMEHTOB B HEKUBOU MIPUPOJEY,
«Pacripenenenne XuMA4eCKUX 3JIEMEHTOB B dKUBOW IPUPOAEY.

Tabmuupbr n cxemsl: «llepuoguueckass TabiauIla XUMHUYECKUX JJIEMEHTOBY,
«CTtpoeHue MoseKyI bl BoAb», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciotsl. JJHK», «Ctpoenue mMosexybl



AT®», «CtpoeHue >yKapuOTHUYECKON KIETKW», «CTpoeHHEe >KMBOTHOM KIIETKW,
«CtpoeHue pacTUTEIbHON KIETKH», «CTpOEHHE MNPOKAPHUOTUYUECKON KIIETKHI,
«CTpoeHue sapa KIeTKn», « YTIEBOIAbD, «JIumuasn.

OOopyioBaHHEe: CBETOBOM MHUKPOCKON, OOOpYIOBaHHUE ISl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpEnapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPHATBbHBIX KIIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «l/3yueHune KaTaJIUTUUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UK KaTaiasbl)y.

Jlabopatopnas pabora Ne 2. «M3ydeHue CTpOeHHUS KJIETOK PACTCHUI,
JKUBOTHBIX U OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnapaTrax M HMX
OMHCAHUE.

Tema 4. ’KusneaesiTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WK METa0oIu3M. ACCUMMIIAIMS (TNIACTUYECKU OOMEH) U
JUCCUMWISIIUSA (PHEPreTuuecKuidi oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B TMOHUMAaHUU
MeTaboau3ma.

Tuner 0OMeHa BeniecTB: aBTOTpO(dHbBIN U rerepoTpodHbIil. Pons dhepmeHToB B
oOMEHe BEIlIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBass u TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbortocunTe3a. DPphekTUBHOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycioBuii cpensl Ha (OTOCHHTE3 U CITOCOOBI TOBBIIIEHUS €70
MPOJYKTUBHOCTH Y KYJTYPHBIX PACTCHU.

XeMOCuHTEe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
YKU3HH Ha 3emie.

DHepreTuueckrii oOMeH B KjeTke. PaciernieHue BeecTB, BBIJCICHHE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. DTarbl JHEPreTUYecKoro ooMena. I mukomnus.
bpoxxenrie u ero Buibl. KuCIOpolHOE OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunupoBanue. IPGHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakniun wmatpuyHoro cuHTe3a. [enermueckas wuHbopmanus u JHK.
Peanuzanust reHernueckoil uHpopManuu B KIETKE. | €HETMYECKUM KO U €ro
cBoiicTBa. Tpanckpunuust — Matpuusbiii cuaTe3 PHK. Tpancnsauus — 6uocunres
Ooenka. Ortanbl TpaHcisiuuu. KomupoBanue amuHokuciaor. Ponb pubocom B
OounocuHTese Oenka.

Hexkinerounsle popMbl ku3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. .
WBanoBckuit). OCOOEHHOCTM CTPOEGHHMS M JKM3HEHHOIO LIHMKJIAa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, XUBOTHBIX U YEJIOBEKa, BbBI3HIBAEMbBIC
Bupycamu. Bupyc ummynoneduiuta yenoseka (BUY) — BozOyaurens CITN/a.



OOparHass ~ TpaHCKpUIIIUS, peBepTaza W uHTerpaza. lIpodunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbuos, . Y. UBanosckui, K. A. Tumupszes.

Tabmuiel m cxembl: «Tumnbl natanusy, «Metabomu3m», «MUTOXOHIPHUSY,
«JHepreTuueckuit oomen», «Xmnopommacty, «®Dorocunredyn, «Crpoerue JIHK»,
«CtpoeHue 1 PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1ukiI Bupyca CIIN/la,
oaxTeprodaray, «Pernukarus JTHK».

O6opynoBanue: Moaenu-anmnkanuu «Yasoenne JIHK u Tpanckpurimsy,
«buocunres 6enka», «CTpoeHHe KIETKU», Mozesb cTpykTypsl JTHK.

Tema S. PazMHOKeHMe M MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii MUK, WM JKU3HEHHBIM LUK KieTku. MHTepdaza u MuTos.
[Tpoueccrl, mportekaromue B uHTepdaze. Pemnukanums — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIM HabOp — KapUOTHIL
JIumuionaHeli WM TaruIOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUBL.
[{uToslorMyecKkne OCHOBBI PAa3sMHOXEHUS W  HWHIWBUAYAJIBbHOIO  PA3BUTHS
OpPraHU3MOB.

Henenne knetkn — muto3. Craguu muro3a. [Iponeccsl, mpoucxoadimue Ha
Pa3HBIX CTAINUAX MUTO3a. BHOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKU — arornTo3.

®dopmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nonoBoe. Buabl 6ecnonoro
Pa3MHOXKEHUA: [JEJIEHUE HAJABOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. MICKyCcCTBEHHOE KJIOHMpPOBAaHUE
OpPraHU3MOB, €T0 3HaYCHUE JJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meito3. Cragumu meiio3a. IIpornecchl, Npoucxoasdine Ha CTagudaxX Menosa.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buonormuyeckuit cmsIici U
3Ha4YeHUE MeHo3a.

['amerorenes — mpouecc 00pa3oBaHUs TMOJOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHHWE W PA3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES3.
OcoOeHHOCTH CTpOeHUsl SULEKJIEeTOK M crepMaro3oujioB. OIuiog0TBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHAIBLHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHUOHAIBLHOTO PAa3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IlocramOGpuonanbHoe pasButue. Tumbl
NOCTAIMOPHUOHAILHOTO Pa3BUTHA: NpsIMOe, HempsiMmoe (JIMYMHO4YHOe). BrusHue



Cpenbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct un pasButue pacreHnii. OHTOr€HE3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHU, CTAINU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMbI pa3MHOXKEHHUS OPraHU3MOBY», «JIBoWHOE
OIUIOZIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHHUE
pactenuity, «J/lenenue kneTku Oaktepuity, «CTpPOCHHE TOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Kierounblii 1k, «Pemmmkarmusa JHK», «Mutosy,
«Meiiosy, «IIpsmoe u Henpsmoe pazButue», «l'aMeTorene3 y MIEKOIUTAIOMINX U
4eJIOBEeKa», «OCHOBHBIEC CTAAUU OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENApATHI «CniepmMaTo30uasl
MJICKOIIUTAIOIIETO», «SHIeKIeTka MiaeKonuTaruero», «Kapuoknnes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuIuKanus «J/leienue KIEeTKu», MOJelb
JIHK, Mmozaenb metadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabmrompeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEUIKA JIyKa Ha TOTOBBIX MUKPOIIpENnapaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHSI TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsiencCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuky. Mcropus pazButus reHeTuky. Ponps nuronoruu
U HSMOPHOJIOTUU B CTAHOBJICHUU TE€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKU. MeTOoJIbl TEHETUKH (TUOPHUIO0JIOTHYECKUM,
HUTOr€HETUYECKUH, MOJEKYISIpHO-TeHETH4YeCKHii). (OCHOBHBIE TI'€HETHYECKHUE
NOHATHS. [ eHeTnYecKas CHMBOJIMKA, UCTIOJIb3yEeMasl B CXEMAX CKPEIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTAHOBIECHHBIE . MeHenem.
MonorubpugHoe CckpenBaHiue. 3aKOH €IuHO00pa3us THOpPUIIOB TIEPBOIO
nokoseHud. [IpaBuino 1oMUHUPOBaHMS. 3aKOH paclleruieHus pu3HakoB. ['unoresa
YuCTOTHI raMeT. [1o1HOE ¥ HenoJIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpenuMBaHUe. 3aKOH  HE3aBUCUMOIO  HACJI€IOBAHUS
npu3zHakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIAHOTO  CKpEIIMBAaHUS.
AHanuzupyouiee ckpenBanue. Mcnoap30BaHne aHATU3UPYIONIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemnnenHoe HacnegoBaHue npu3HakoB. Pabora T. Moprana no cuenieHHoMy
HaCJIeIOBAaHUIO T€HOB. HapylieHue clernieHns TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHUSI HACJIEACTBEHHOCTH. | €HETUYECKHUE KapThI.



['enetuka mosia. XpoOMOCOMHOE ONpPEAEIICHUE MoJia. AYTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omoramMeTrHeie W rereporaMeTHble OpraHus3Mbl. HacnepoBaHue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbl N3MEHYMBOCTHU: HEHACTEICTBEHHAS U HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapuarimoHHbIi psiji M BapUallMOHHAsS KPUBAs.
Hopma peakumu npuszHaka. KonnyecTBEHHBbIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUHUBOCTH.

HacnencrBenHasi, wiM TeHOTUIUYECKas, W3MEHUYMBOCTh. KomOWHaTHBHAs
W3MEHUYMBOCTh. Meio3 W TMOJOBOWM MpOIecC — OCHOBAa KOMOWHATHBHOMU
W3MEHYUBOCTU. MyTanimoHHasi u3MeHUUBOCTh. Kitaccudukanus MyTanuii: TeHHbIE,
XPOMOCOMHbBIE, TeHOMHBIC. YacToTa U MpUYuHbI MyTanuil. MyTtareHHsie GpakTopsl.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HaclieAcTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BHesnepHas HacneCTBEHHOCTh U U3MEHUHUBOCTb.

['enernka 4yenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHCAIOTHUYCCKIM, OJTU3HEI[OBBIM, IIMTOTCHETHUCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH . CoBpemeHHOe ONPEIECIICHUE TE€HOTHIIA:
ITOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeEJIOBEKA: TEHHBIC OOJIC3HHU,
0OJIe3HU C HACIEJCTBEHHOW MpPEeapacioiodKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
CoMarnueckue M TreHeparhBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHIBI
3I0pOBOTr0 00pa3a >KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
0osne3Held. MenuKO-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEAMIIMHCKON
TEHETUKU B MPETOTBPAICHUU U JICYEHUN FeHETUUECKUX 3a00JIeBaHUM YeoBeKa.

JdemoHcTpanuu:

[Toptpertsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Ta6nuiel U cxembl: « MOHOTHOPUTHOE CKPEIUBAHUE U €0 ITUTOTCHETHYECKAs
OCHOBa», «3aKOH paCILICIICHUS U €r0 IMTOT€HETUYECKast OCHOBAY, «3aKOH YUCTOTHI
rameT», «Jlurubpunnoe ckpemubanue, «Lluromornyeckre 0CHOBBI AUTUOPUIHOTO
CKpenuBanus», «Menosy, «BzauMoaercTBre aiebHbIX TEHOBY, «l eHeTHUeCcKne
KapThl PACTEHUM, )KUBOTHBIX U 4eJIOBEKa», «l'€HeTnka monay», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOIO C MOJIOM», «KapuOTHIIBI 4elloBEKa W YKUBOTHBIX,
«Bunel u3menunBocTH», «MonudukanronHas W3MEHUYMBOCTHY, «HacnemoBanue
pesyc-akropay, «['eHeTuka rpyrm KpoBu», « MyTalluOHHAsI U3BMEHUHBOCTHY.

OO6opynoBaHue: MoJieNu-anmivkanuu «MOHOTUOPUHOE CKpEIIUBAHUEY,
«Henonmunoe nmomunupoBanuey, «JurubpumHoe ckpemnmBanue», «llepexpécr
XPOMOCOM», MUKPOCKOII M MUKpoTipenapart «Jpozodunay (Hopma, MyTariuu Gopmsl
KPBUILEB U OKPACKU TeJa), repoapuii «I opox moceBHOM.



JlaGopaTopHble U NpakTHYecKue padoThl:

Jlabopatopnas pabota Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PHIIbI HA TOTOBBIX MUKpPOIpENapaTaxy.

JlaGoparopnas padota Ne 6. «3yueHue MoaupuKaIMOHHON U3MEHYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiJla U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabora Ne 7. «AHanmu3 MyTauuid y JIpo30(puibl Ha TOTOBBIX
MHUKPOTIPENIapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHuE UM aHaJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkunst opranusmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOKIAEHUE CEIIEKUUMU U JOMECTUKALNA.
VYyenue H. U. BaBuioBa o ieHTpax NpouCX0KIEHUS U MHOT0OOpa3us KyJbTYpPHbIX
pactenuil. LIeHTpbl NpoUCX0XKACHUS JOMAIIHUX )KUBOTHBIX. COpPT, OPOJIa, IITAMM.

CoBpeMeHHbIE METOIbI CeeKIUnU. MacCOBBIM U MHAMBUIYAIbHBINH OTOOPHI B
CEJIEKIIMM pPACcTEHWHA M JKUBOTHBIX. OIllEHKAa 3KcTepbepa. bIM3KopoACTBEHHOE
cKkpemuBanue — uWHOpuAWHr. Yucras nuaus. CKpenvMBaHUE YHUCTBIX JUHUU.
['erepo3uc, wiu rubpuaHas cuna. HepoacTBeHHOE CKpemUBaHUE — ayTOPHUIMHT.
Otnanénnas rubpuauzanus u e€ ycnexu. IckycCTBEHHBIA MyTareHes u MoyueHue
MOJIMIUIONUIOB. [IOCTHXKEHNS CEJIEKIINNA PACTEHHM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonOrMs Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHsA. OTalbl
co3nanusi pexomOmHanTHOoM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
nHxeHepud. Kiietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KinonupoBanne BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKoJloruueckue M dtuyeckue  npobnembl. MO  —  reHeTmyecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. U. BaBumos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanoOB.

Tabmuubr u cxembl: Kapta «lIeHTpBl MPOUCXOXKICHUS M MHOT000pa3us
KYJbTYPHBIX pacTeHui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «OTaanénHas rudpuauzamnus», «Padoter akagemuka M. @. BanoBay,
«llomumnongus», «OObEeKTHl OuoTexHonorun», «KiaeTouHble KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHoOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TIOJ0B U KOPHEIIOI0B AUKUX ()OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdapuii «CeabCKOX035UCTBEHHbBIE PACTEHUSI.

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUSA CEJIEKIUHW PACTEHHN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,



COPTOUCTIBITATENILHBI ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIabOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHASI OHOJIOT HSI.

[Ipennocbulku BO3HUKHOBEHMS 3BOJIIOLIMOHHON TEOPUU. OBOJIFOLMOHHAS
Teopusi U1 €€ MecTo B OMONOrvH. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BoMOIMU. [laneoHTonOrnyeckue: MOCIEI0BATEIbHOCTD
NOSIBJIGHUS. BUJOB B THaJICOHTOJIOTMYECKON JIETOMHCH, MEPEXOIHbIE (POPMBI.
buoreorpadguyeckue: cxoacTBo U paznuune GayH u Gaop MaTepruKkoB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M PAa3IUuus SMOPHOHOB pa3HBIX BHUIOB
NM03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OBomonmonHass teopust Y. JlapBuna. Ilpennocwhulkvi BO3HUKHOBEHUSA
JapBUHM3Ma. J[BWXKyIME CHUJIbI 3BOJIONUM BUIOB 1o JlapBuHYy (M30BITOYHOE
Pa3MHOKEHHE INPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus 3Bositou (CTI) u €€ 0OCHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [Tomynsnus kak eAMHUIA BUAA U SBOTIOLNH.

JBrxymue cuiibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupojae. MyTallmOHHBIN
npolecc M KOMOWHATHBHAs W3MEHYMBOCTb. [lOMynsilMOHHBIE BOMHBI U Jpeud
reHOB. M30Is1us 1 MUTpalus.

EctecTBeHHbI1 0TOOp — HampaBisomuii ¢akrop sBoionun. DopMbl
€CTECTBEHHOTO 0TOODA.

[IpucnocoOneHHOCTh OpraHU3MOB KakK pe3yjbTaT 3Bojtouud. [Ipumepsr
PUCTIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(h03bl U UAHOATATITALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakpoosBosonusi. PopMbl  3BONIOLUU:  (DUIIETUYECKAs, JIMBEPreHTHa,
KOHBEpIreHTHas, napasuienbHas. HeoOpatuMocTs 3BOIOLUN.

[IpoucxoxIeHHE OT HECHEeUHATM3UPOBAaHHBIX MNpelakoB. IIporpeccupyronias
crienraIn3anvs. ATanTUBHAS paiHALIUS.

JdeMmoHcTpanuu:

[Hoptpersr: K. JIunnen, XK. b. Jlamapk, Y. {lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mrosnep, A. H. CeBepiios.



Tabnuubl u cxembl: «Pa3Butre oprannueckoro Mupa Ha 3emiey, «3apoabIlu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  00OppOBI  3a
cyuectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroo0Opasue COpToB paCTEHHID,
«MHoroobpasue  mopod  KHMBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHUYUBOCTE», «Apomopdosby, «Umnoamanrammm», «OOImas aereHepanus,
«/lBmkymue cuibl 3Boirounu», «Kapra-cxema wmapmpyra mnyrewmectsus Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «IIpucnocoO6IeHHOCT, OpPraHU3MOBY,
«I"eorpadmueckoe BUI000pa3zoBaHuEe», « IKOJIOTMUYECKOE BUI000pa30BAHUE .

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH,
HAOOp IUIOMOB M CeMsiH, KoyuieKiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIPABIECHUS 3BOJIIOIUNY, 0O0BEMHAS MOJEIb
«CTpOoeHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpadguyeckas xkapra wmupa, KoJuleKiusa «DOpMBI COXPAaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenp anmumkanus «llepexpéct
XpOMOCOMY, BIIaXKHbI€ Mpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISTYIIKNY,
Mukponpenapar «/Ipozoduia» (Hopma, MyTauuu GOpMbI KPbUILEB U OKPACKH TENA).

JlabopaTopHble U NpakTHYecKue padoThl:

Jlabopatopnas pabdota Ne 1. «CpaBHeHuE BHUJOB MO MOP(OIOTHUECKOMY
KPUTEPUIO.

JlaGoparopnas padota Ne 2. «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuHble TpeACTaBICHUS O 3apOXKJICHUM >KU3HU. HaydHble THUIOTE3bI
BO3HUKHOBEHHUS KU3HU Ha 3emiie: albuoreHe3 W TNaHCHEepMHs. XUMUUYECKas
HBONIIOIMSI. AOHMOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIbHOE MTOATBEPAKACHNE XUMUYECKOW 3BOONUNA. HavanbHble 3Tarbl
ounonornyecko sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKH. llepBble KIETKH U HMX DBOJIOIUS.
DopMHUPOBAaHUE OCHOBHBIX TPYIIT KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie Mo 3paMm u nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickast dpbl. llaneo3olickas spa u €€ TnepuoAbl: KEMOPHUICKUIA,
OPJOBUKCKUH, CUITYPUUCKHM, T€BOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3so301ickas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3oiickags »3pa W €€ TMepuoAbl: MAJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOTEHOBBIM.

XapakTepucTUKa KJIUMaTa M IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOIIUU PACTUTEIBHOTO M J>KHBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBNIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOTO MHpa KaK OTpakeHHe 3BoJoUMUA. (OCHOBHbBIE
CHUCTEMaTUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue mpeacraBiieHuit o
IPOUCXOXKJIEHUN uYeJoBeka. Meroasl H3ydeHHsl aHTpororenesa. (CxoacrBa u
pa3INyuMs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBrxymue cuibl ((pakTopbl) anTpornoreHesa. HacnencrtseHHass "BMEHUMBOCTD
U ecTeCTBEHHbIM OTOOp. OOIIEeCTBEHHBIH 00pa3 >KU3HU, WU3TOTOBICHHE OPYIUN
Tpy/a, MBILJICHUE, PEYb.

OCHOBHBIE CTAJINM U BETBU JBOJIIOIIMU YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasamuii, YenoBek HeaHAEpTAIbCKUM, YenoBek
pasymHbii. Haxogku HMCKOMAaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JIacTh
pacrnpocTpaHeHusi, 00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPY/IUS.

Uenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJiOMJHAs  (PKBATOpUAJbHAs),  MOHTOJOMIHAs
(a3maTcko-amepukaHckas).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacuszma.

JdemoHcTpanuu:

[Toptpetrsr: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmupel 1 cxembl: «Bo3nukHoBeHne ComHeuHOR cHcTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PacturenpbHas KieTka», <« KUBOTHasi  KJETKay,
«IIpokapuotnueckas kinerka», «CoBpeMEHHasi CHCTEMa OpPTraHWYECKOTO MHPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEIOBEKOOOpa3HBIX
00e3psin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTHYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJOBeKa», «J/lpeBHenmue moam», «/peBHue moam», «llepsbie
COBPEMEHHBIE JII0IN», «HemoBeuecKue paco».

O6opynoBanue:  Mymnsiku  «lIpoucxoxknenne — yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH HWIIU
U300pKEHUS KaMEHHBIX OpYJui TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyomnia, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «Dopmel
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX M PACTCHUI.

JlabopaTopHble ¥ NpakTHYecKue padoThl:

[Tpaktuueckast padota Ne 1. «/3ydyeHue MCKOMAaeMbIX OCTAaTKOB PACTCHHUM U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypceusi «DBOJIIOIUS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAYYHBIN WK KpaeBeAUYeCKUi My3ei).

Tema 3. Opranu3mMbl U OKpY:Kaloias cpeaa.



DKoJIOTHUs KaK HayKa. 3aJjaudl U pa3feibl IKOJIOTud. MeToabl 3KOJIOTUYECKUX
UCCJIEI0BAHMI. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue (¢dakTopel. Kraccudukamuss SKOIOTHUYECKHX (PaKTOPOB:
abuoTHueckue, OHOTHYECKHME M aHTpONoreHHnle. JlelcTBHE HSKOIOrMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIlepaTypa, BIaxHOCTh. DoTonepuoansm.
[IpucnocoGnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTUYECKHX  (DaKTOPOB.
buonornueckue puTMsI.

buotuueckue dhaktopsl. Buabl 6MOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMMONO03 U ero (opmel. [lapazutusm, koomepauus, MyTyaau3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJECOHMYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHre OMOTMYECKUX B3aUMOJCHCTBUUN ISl CYIIECTBOBAHHUS OPraHW3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKH mnonyisuud. (OCHOBHbIE TOKa3aTenu
NOMYJSILMN: YHMCIEHHOCTb, IIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[nHaMuka YucIeHHOCTH MOMYJISIITUN U €€ PeryJsius.

JdeMmoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. I'ekkensb.

Tabnuubr u cxemsl: kapta «I[Ipupogusie 30861 3emun», «Cpeapl 0OUTaHUS
opranusMoBy», «®@oronepuoguzm», «llonynsuum», «3aKOHOMEPHOCTH PpOCTa
YUCJIIEHHOCTHU MOMYJSIUUU UHDPY30puu-Ty Penbkny, «Ilumesbie nenm».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PaCTEHUN M3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KoJeycay.

[Tpaktrueckas padota Ne 2. «Ilogcyu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUJIOB
pacTEeHUI.

Tema 4. CooOmiecTBa M 3K0JIOrHYeCKHE CUCTEMBbI.

CooOmiecTtBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OuOL€HO3a: BUIOBa,
MpOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Buabl-nomunantel. CBsi3u B
ouorneHose.

DKOJIOTHYECKHEe CcHUCTeMbl (9kocucTeMbl). [lonsitTue 00 »sKocucTeMe H
ouoreonenoze. DOYHKIMOHATBHBIE KOMIIOHEHThI 3KOCHUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, pEAYyLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (rumieBbie) ypoBHH dKocucTeMbl. [TumeBsbie rienu u cetu. OCHOBHBIE
MOKAa3aTeld 3KOCUCTEMbL: OHoMacca, MPOAYKIUSA. OKOJIOTHYECKHE MHUPAMMIbL:



MPOIYKIIMK, YHUCIEHHOCTH, Omomacchl. CBOMCTBAa HSKOCHCTEM: YCTOWYHUBOCTD,
camoperyJisanus, pazsutue. Cykieccus.

[IpupoaHble PKOCUCTEMBI. DKOCUCTEMBI 03EpP M PeK. DKOCHUCTEMa XBOWHOIO
WJIU IIUPOKOJIUCTBEHHOTO Jieca.

AHTPOMOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHUCTEMBI.
buosnornyeckoe u X03IMCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak Qaktop ycToMumBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOrMYECKOro pasHooOpasus Ha 3emle.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiipl, coctaB u CTpyKTypa
onochepnl. XKuBoe BemecTBO U ero ¢GyHkmuu. OcobeHHOCTH Omochepbl Kak
ro0anbHOM JKOCUCTEeMBbl. J[MHaAMUueckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BemeCTB 1 OMOTEOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/ia,
a30Ta). 30HATLHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHUs B Onocdepe.
['1oGanbpHbIE 2KOTOTUYECKUE TTPOOIEMBL.

CocymiecTBoBaHM€e MPUPOIBI U YenoBeuecTBa. CoxpaneHrne 6MopasHooOpasust
KaKk OCHOBa YCTOWYMBOCTH Ouocdepbl. OcCHOBa paIMOHAIBHOTO YIpaBICHUS
MPUPOJHBIMU PECypcaMu U UX UCIOJb30BaHUE. JlOCTIKEHUS OMOJIOTHU U OXpaHa
IPUPO/IBI.

JdemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmumel u cxembl: «llumessie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpupoaubie coobmiectBay, «llemu nuTaHus», «IKOJIOTHYECKAs] MUPAMUJIAY,
«buocdepa u yenoBek», «IKOocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buomenos BogoéMa», «ArpoleHo3», «lIpumepHbie
aHTPOTIOTEHHbIE BO3/ICUCTBUS HA MPUPOAY», « BaxkHelIne NICTOUHUKY 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHelInas cocraBistonias Ouocgepsn,
«®Daktopel  nmerpamanuu  mouB»,  «llapHukoBwiif  AddexT»,  «DakTOpbI
PaIMOaKTUBHOTO 3arpsi3HeHus Ouocdepsl», «OO0mas cTpykTypa Ouocheps»,
«Pacmipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azora B IpuUpOIe».

O6opynoBanue: Mojenb-anInkanus «Tunudaable OMOIEHO3b», TepOapwHii
«PacturenbHble cO00IIECTBAY, KOJICKINN «buoneno3y», « Bpenurenu BaxxHeHIIMX
CEITbCKOXO3SIMCTBEHHBIX KYJBTYp», TepOapuu U KOJIJIEKIIUU PACTEHUN U KUBOTHBIX,
MpUHAJJICKAIIIE K Pa3HBIM SKOJIOTMUECKUM T'pyIinam oJiHoro Buaa, KpacHas kHura
Poccuiickoii  ®enepanuin, u300paXeHUST OXpaHSEMbIX BHUJOB pACTEHUU U
KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHUMA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3ysbTaram
OCBOCHHUSI  OOYYalOIIMMHUCA TpPOrpaMM  CpeJHEro oOImero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType NMYHOCTHBIX pE3yJbTAaTOB OCBOCHUA TmpeaMera «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHHWE O0YYaIOIIMMUCS POCCUNCKOM
rPakIaHCKOW UJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOONpPEACIICHUIO, HaJMYyWe MOTHUBAIMM K  OOyYeHHIO  OWOJIOTHH,
I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKJIEHUM JIMYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JIESITEIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO0  00pa3oBaHMs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHs» JOCTUTArOTCA B
CAUHCTBE YYCOHOM M BOCHHTATCIBHOM JIEATCIHPHOCTH B COOTBETCTBHUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLUOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIHTAaHHS U
CaMOpa3BUTHSI, PA3BUTHS BHYTPEHHEW TMO3UIMHU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY W MPABOMOPSIAKY, YEIOBEKY TPY/Ja U CTaplIeMy MOKOJIECHUIO,
B3aMMHOI'0 YBa)XKECHUS, OCEPEKHOrO OTHOIIECHUS K KYJbTYPHOMY HacCJEAUI0 U
TPAAULHASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKPY>KarolIeu cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSI YyueOHoro mpeamera «buomorus
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
chopMHUpPOBaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIlMH, TIO3UTHBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIHMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOIO
ONBITA U OMbITA ACITEIBHOCTH B MPOLECCE PEATM3AlMU OCHOBHBIX HAIPABJICHUN
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YUaAIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO WI€HA POCCUICKOI0 OOIIECTBA;



OCO3HaHHUE CBOMX KOHCTUTYIITMOHHBIX MPaB U 00513aHHOCTEH, YBaKEHUE 3aKOHA
Y TIPaBOTIOPS/IKA,;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIESITEIHHOCTH MPU CO3/ITAHUH YIEOHBIX
MPOCKTOB, PEIICHUHM Y4YEeOHBIX ¢ TO3HABATENIbHBIX 3a/lad, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3MIIMI0 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JTIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYIbTYPHBIMH IIECHHOCTSMU U
COIIMAJIbHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOILECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEILCKUX 3aJad, YBaXXUTEIbHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB TNpU OOCYX IACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOMN AEATEIIHLHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOopMHUPOBAHHOCTH POCCUUCKOM IpaKJaHCKOW HUJICHTUYHOCTH, TTATPUOTH3MA,
YBAXXEHHUSI K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepen PoauHoun, ropaoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJBTYpPYy, NPOLUIOE W HACTOSAIIEE
MHOTOHALIMOHAJIBHOTO Hapoja Poccuuy;

LIEHHOCTHOE OTHOLIEHHUE K MIPUPOJTHOMY HACJIEAHNIO U MaMSTHUKAM HPHUPOIBI,
JOoCTHXKEeHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE W
pa3BuUTHE OWOJOTHHM, TOHUMAHMS 3HAYCHUST OWOJIOTUM B TO3HAHWU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHUIO u 3anmuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE IYXOBHBIX IECHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIEHUBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIJIa B TOCTPOEHUE YCTOMYUBOTO Oy IyIIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEISAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO TPHUHATHS IIEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIIOYAsl ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHUMAHHE 3MOIIMOHATBHOTO BO3/ICMCTBUS )KMBOI IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢u3nyeckoro Bocnutanus, GOpMHPOBAHMS KYJIbTYPbl 30POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJay4Yns:

MMOHUMAaHHKE 1 pealin3aliys 3I0POBOro 1 6€301acHOro odpasa )Ku3HH (310pOBOE
NUTaHue, COOJII0ACHNE TUTUCHUYECKUX MPABUII U HOPM, COTAHCUPOBAHHBIN PEKUM
3aHATHUM W OTHObIXa, peryjspHas (Qu3anyeckass AaKTUBHOCTb), OEpEeXHOro,
OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 370POBbIO;

NMOHMMAHWE IIEHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPHUSATUS BPEAHBIX MPHUBBIUCK (yMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTEepCTBa, TPYI0JIH00HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTU TEXHOJIOTMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSITh TaKyO JEATEIbHOCTD;

UHTEpEC K pa3iMuHbIM cepaM MpoPecCUOHATBHONU JeATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynaymie mpodeccun U peaTu30BHIBATH
cOOCTBEHHbBIC KU3HECHHBIC TUTAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEW KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K MPUPO/IE KaK UCTOUYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS HKOJOTMUECKOW KyJIbTYpbl: MPUOOPETEHUE ONbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKPYKaroIIEH CPEIbL;

OCO3HaHME TJI00ATILHOTO XapaKTepa JKOJOTHYECKUX MpoOJieM M MyTell ux
pelieHus;

CMOCOOHOCTH MCIIOJIH30BATh MPUOOpETAEMBbIE MTPU U3YyUEHUU OUOJIOTUHU 3HAHUS
U yMEHUS TpU  pEHICHHUH TpoOsieM, CBSA3aHHBIX C  PalMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOJICHUE  TpaBW  TOBEJACHUS B MPUPOJE,
HAIpPaBJICHHBIX HAa COXpPaHEHUE pPABHOBECHUS B DKOCHCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIIMNX BPE OKPYKAIOLIEH IPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATH HEOJIArOMPUSTHBIC IKOJIOTHUYECKUE TMOCIEIACTBUS
NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJM4Yue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHHUS, YKOJOTUUECKON KYJIbTYPHI,
onbITa NEeATENbHOCTU AKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATbCSI UMM B IO3HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLMAIBHOMU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTUUECKOUN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKU U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O HA JUAJIOTe
KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJBTYpPhl Kak CpEICTBA
B3aMMO/ICHCTBUS MEXK]TY JIFOJJbMH M TIO3HAHUS MUPA;

MOHUMaHHWE CherudUKd OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poJu B
dbopMUpPOBAaHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXaloleM MHpPE Kak O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oO1ecTBa, B TMO3HAHUM MPUPOJTHBIX 3aKOHOMEPHOCTEHW W penieHUH MpodiieM
COXpaHEHHUS IPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTh B 3HAYUMOCTH OUOJIOTUM JJIi COBPEMEHHOW IHUBUJIM3AIINU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaThb PECypCHblE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTeH BhIX0OJIa U3 TII00ATBHBIX IKOJOTHUYECKUX MPOoOJIeM U
obecrieyeHuss  mepexojla K  yCTOMYMBOMY  Pa3BUTHIO,  PallMOHATBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHMOJOTMYECKUX 3HAHUM B IEIAX
MOBBIIIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAyYHOHW TI'paMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH OO0ydYaromuxcs, GopMupyemoi
IPY U3y4YEeHUU OMOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh TOJIydaeMble 3HAHUS JJI1 aHalu3a Hu
OOBSCHEHHUSI SBJIICHUM OKPYIKAIOIIET0 MUpa U MPOUCXOJAIUX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKIIFOUCHHsSI Ha OCHOBE HAy4YHbIX (DAKTOB U
UMEIOIIUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIB30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus IpooJIeM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHHME IIEHHOCTHM HAyYHOW JEATEIbHOCTU, TOTOBHOCTH OCYLIECTBIATH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIITIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K AKTMBHOMY TOJYYCHHUIO HOBBIX 3HAHMM TO OHOJIOTUH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3yIbTaThl OCBOCHHUS ydeOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyYaArONTUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CIeNU(PUKY METOIO0B TIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHHUE, MPOIECC,
cHucTeMa, Hay4HbIH (haKT, MPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIeI0BaHKe, HAOI0ICHNE, I3MEPEHHUE, DKCIIEPUMEHT | APYTHX ), YHUBEPCATbHBIC
ydeOHbIe JeiCcTBUS (TMO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecrneunBaroniye GopMupoBanue HyHKIIMOHATBLHON IPaMOTHOCTH W COIMAIBHON
KOMIICTCHIIUM ~ OOYYaOIIMXCs, CIIOCOOHOCTh  OOYYaloOImMXCS  HCIOJIb30BaTh
OCBOCHHBIC MEKIUCIIUITHHAPHBIC, MEPOBO33PEHUCCKIE 3HAHNS U YHUBEPCATHHBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHON U COIIMAILHOM MPAKTHUKE.

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHHUS IPOTPAMMbI CPEIHETO OOIIero
00pa3oBaHUsl TOIKHBI OTPAXKATh:

Osaaaenue YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABATEIbLHLIMH
JeMCTBUSIMM:

1) 6a30Bble JJOoruvYecKne aecTBUSI:

CaMOCTOSITeIbHO  (popMynMpoOBaTh M aKTyaJIM3UpOBaTh  IPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHWHM 3HAHWK MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, cuHTE3a, CPaBHEHHMS, KiIacCu(UKaAIIUKA, 000OIICHUS ), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATHUM (BBIJCIATh UX XapaKTEPHBIC MPU3HAKH, YCTAaHABIMBAThH
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIpeIeATh IENH JeATeILHOCTH, 3a/laBas MapaMeTphl M KPUTEPUU HUX
JTIOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TTOCTABIICHHBIMH ICIISIMU;

WCIIOJIb30BaTh OMOJIOTUYCCKHUE TOHATHUS JI OOBSICHEHUS (PAKTOB M SIBJICHUM
YKWBOW NPUPOJIBI,

CTPOUTH JIOTHYECKUE paCCyXJeHUsS (MHIYKTUBHBIC, JCIyKTUBHBIC, II0
aHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH U MPOTHBOPEUYHUS B paccMaTPUBACMbBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIFOUCHUS;

MIPUMEHSTH CXEMHO-MOJICITBHBIC CPEACTBA VIS IPEACTABICHUS CYIICCTBEHHBIX
CBS3€H W OTHOIICHWA B U3Y4YaeMbIX OHMOJOTHYECKUX OOBEKTaxX, a TaKKe
MPOTHUBOPEYHMI Pa3HOTO POJa, BBISBICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHallM3a WMEIOIINXCS
MaTepHAIbHBIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JCSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIIEICTBUN JACSITEITbHOCTH;

KOOPJIMHUPOBATH U BBITIOITHATEH pa0OTY B YCIOBUSX PEATLHOTO, BUPTYAIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE TPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 0a3oBbIe MCCIIEI0BATEILCKUE 1eICTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIBCKON U MTPOCKTHOM JESITEIIbHOCTH,
HaBBIKAMHM  paspenieHus mpooOyieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MOMCKY METOJ/IOB PEIICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHUIO
pa3INMYHBIX METOJIOB TIO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIE BHUJBI JACSITEIBHOCTA IO TMOJYYCHUIO HOBOTO
3HaHUS, €r0 HHTEpIpeTali, MNPeoOpa3OBaHUI0O M TPUMEHEHHI0 B Y4eOHBIX
CUTYaIIUsAX, B TOM YUCJIE MPHU CO3aHIH YICOHBIX U COITUATBHBIX TPOCKTOB;

dbopMHpPOBATH HAYYHBIN THUI MBINIICHUS, BIaJCTh HAYYHOU TEPMUHOJIOTHECH,
KJIFOUEBBIMU MTOHSATUSMU U METOAMHU;

CTaBUTh W (opMyIHpoBaTh COOCTBEHHBIE 3aJladyd B 00pa3oBaTENbHOMN
NEATETHLHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh TUTNOTE3Y €€ PEIICHUs], HAXOUTh apTYMEHTHI JJIs TOKA3aTelIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS,

aHAM3UPOBATh TMONYYCHHBIE B XOJE pEHICHHs 3aJadd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIM TMOUCK MEPEHOCa CPEJICTB M CHOCOOOB
JeHcTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPEHOCUTHh 3HAHUSI B TO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUCOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIC HJCH, MpeJiaraTb OPUTHHAIBHBIC TMOIXObI M PEIICHUS,
CTaBUTH MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeit:

OpUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAIUK (TEKCTE y4eOHOTOo
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEparype, OHOJOTHYECKUX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHBIX, B VHTEepHeTe), aHaIu3UpOBaTh
UH(OPMAITUIO PA3IMYHBIX BUOB U (OPM TIPEACTABICHUS, KPUTUUECKU OIICHUBATh
e€ TOCTOBEPHOCTh ¥ HETIPOTUBOPEUNBOCTH;



(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATh PA3IUYHBIE METOJBI IIPU MOUCKE U
otOope Ouosiornueckoil MHMOpPMAIUU, HEOOXOTUMOM JIJIsi BBIMOJHEHUST YUeOHBIX
3ajay;

npuOOpeTaTh OMNBIT HMCHOJb30BaHUS HMH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCITOJIB30BAaHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpPATh  ONTUMAJbHYIO  (opMy  MpeacTaBiIeHUs
Ounosornyeckor HHpopMannu (cxemsl, rpaduku, JTUarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBe CpeACTBa Mmpu paboTe ¢
OMOJOTMYECKONM HMH(pOpMaLME: MPUMEHATh XHMHUYECKue, (usnyeckue u
MaTEeMaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCTIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pPAClO3HaBaHMA M 3allUThl  WH)OpManuwy,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiageHne yHMBEPCAIbHBIMM KOMMYHMKATHBHBIMHU ACHCTBUAMM:

1) oO1enme:

OCYLIECTBJISATh KOMMYHHUKAIIMH BO BCEX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WU JIMCKYCCHM MO CYIIECTBY OOCYXAaemMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKa3bIBATh CYKJIEHUS OTHOCHUTEJIBHO BBIIIOJIHEHHS NpeIIaraeMou
3a/1a4, YYUTHIBaTh MHTEPECHI M COTJIACOBAHHOCTH MO3MLUI JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUHN);

pacno3HaBaTh HEBEpOAJIbHbIE CPEACTBA OOIICHMS, NOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHMS KOH(MDIMKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(MIMKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IMYHBIMU CIIOCOOAMHU OOILIEHHS M B3aUMOJEUCTBUS, MOHUMATh
HaMEpEHUS IPYTUX JOJEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOI0 TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTD:

NOHUMAaTh U HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON Y WHAMBUAYAJIbHOU
paboThI IPH PEIICHUH OMOJIOTMYECKOM MPoOsieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
NPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN KaKJI0TO YJIEHA KOJUIEKTUBA;

IPUHUMATh LEJM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUA NO €€ JOCTHMKEHMIO: COCTaBJISTh IUIAH JICWCTBHMA,



pacmpeneniaTh poju ¢ y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIATh pPe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJa U KaXKJOr0 y4YaCTHUKA KOMaH/Ibl B OOIIUIA
pe3yabTaT no pa3padOTaHHBIM KPUTEPHSIM;

npejuiaraTb HOBBIE IIPOEKTHI, OLEHHBATh WUJEU C TMO3ULIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh TMO3UTHUBHOE CTPATETMYECKOE IMOBEJIEHUE B Pa3IUYHBIX
CUTYAIUSIX, POSIBIISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PEryJATHBHBIMU ACHCTBUSIMH:

1) camoopranuszauus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHUA NpPOOJIeM U UX
pelIeHust B )KU3HEHHBIX U YYECOHBIX CUTYaIIUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI II€JIeBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX AEHCTBHSIX M MOCTYINKAaX IO OTHOLICHUIO K JKMBOH MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBIIATh MO3HABATEIBbHYIO JESTEIbHOCTD, BBISBIISTH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]a4ll B 00pa30BaTEIbHON
JEATEeIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTABJIATH IUIAH PELICHUS MPOOJIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTECHU;

JIABaTh OLICHKY HOBBIM CHUTYalIMsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JIeaTh OCO3HAHHBIN BEIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO LIMPOKOH SPYIUIUH B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOM OOpa30BATENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIAJE€Th  HABBIKAMM  TO3HABATENIBbHON  peieKCHUH KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBHII W MBICIUTENBHBIX TIPOLIECCOB, UX PpE3yJbTAaTOB U
OCHOBaHM, UCIOJIb30BaTh MPUEMBI pedIeKCUM I OLICHKU CHUTYyallud, BBIOOpa
BEPHOTr'0 PELICHUS;

YMETh OLEHWBATh PUCKH W CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHWKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX TIPU aHalIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTMX TIPU aHaIu3e pe3yJbTaToB
NeSATEeIbHOCTH,

MpU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MU C MTO3UIIMU IPYTOTO YETOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmetnblie pe3ynbTaThl ocBoeHMs mporpammbl COO mo OuonorMu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue A yueoHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI AEHCTBUN MO OCBOCHMIO, HHTEPIPETAIIUH U
npeoOpa30BaHUI0 3HAHWM, BUIBI JAESATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4EOHBIX CHTyalUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHbIX c Ouosiorueid. B mporpamme mnpenmMerHbie
pe3yNbTaThl MIPEICTaBICHBI IO FOJIaM 00yUYeHUsI.

[IpenmeTHble pe3ysbTaThl OCBOEHUs yuyeOHOro mnpenmera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAXKAaTh:

c(OpPMHUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS €CTECTBEHHBIX HAYyK, B YOPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOI
KApTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUUCKHUX U 3apyOeKHBIX
Y4YEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUM, (PYHKIIMOHAIHHOM TI'PaMOTHOCTH
YyeJIoBeKa JIJIs pEeUIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKAHHE OHUOJIOIMYECKUX TEPMHHOB M IMOHITHIA:
KU3Hb, KJIETKA, OpraH1u3M, MeTab0I1M3M (0OOMEH BEIIECTB U IPEBPAILEHNUE YHEPTUN ),
roMeocTtas (camMoperyisiiius), YpOBHEBas OpraHu3alus O KUBBIX CHCTEM,
CaMOBOCIPOU3BEAECHUE (PEPOILYKIIHSI ), HACIEACTBEHHOCTh, U3MEHUMUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJOTMYECKHEe Teopuu (KJIeTOYHas, XPOMOCOMHas,
MyTallMOHHAsl, IEHTpajbHasl J0rMa MOJEKyJsipHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenust (0 1ieHTpax MHOT000pas3usi u
MPOUCXOKEHUS KyJIbTYpHbIX pacTeHuil H. 1. BaBuiioBa), onpenensaTh rpaHULIbI KX
MPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

yYMEHUE BIIAJIETh METOJIAMU HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE JKMBBIX CHCTEM, IPOLIECCOB W SIBJICHWM, OpraHU3alys W IPOBEJICHHE
OMOJIOrMYECKOr0 3KCIIEPUMEHTA, BBIIBMXKEHUE TUIIOTE3bl, BBISIBIICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIWYMHAMH, OOBSCHEHUE IMOJYYEHHBIX pPE3yJbTATOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JI€NIATh BBIBOAbI
Ha OCHOBAaHHUHM MOJYYEHHBIX PE3yJIbTATOB;



YMEHHE BBIJIENSTh CYHUIECTBEHHbIE MPU3HAKK BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEIECTB U MPEBpPALICHUSI SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO W SHEPreTHMYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHMS, WHIUBUAYaJIbHOIO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JUISl IPUHATHS NMPAKTUYECKUX PELIEHUN B IOBCEAHEBHOU
KU3HU C 1eNplo obOecredeHus: 0e30MacHOCTH CBOETO 3J0POBbsl U 3/I0POBbS
OKpY KarOIIMX JIOAEH, COOII0IEHUSI HOPM IPAaMOTHOTO TIOBEJICHUS B OKpY Karolen
OPUPOAHON cpeje, MOHMMaHUE HEOOXOJMMOCTH MCIOJb30BaHUS JTOCTUKEHUN
COBPEMEHHOMU ouonmorun W OMOTEXHOJIOTH  AJI1  PALMOHAJIBLHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHEeTHYECKHE 3aJauyd Ha MOHO- H
JUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAcleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTMOPHIHOTO CKpEIIMBaHUS JUIsl NpeiCcKa3aHHs HaclieI0BaHUs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHUE BBIMOJIHATH JIa0OpAaTOpPHBIC M TMpaKTUYeCKHe paboThl, cOOI0/IaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIINIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAaHUSA U3
pa3IMYHbIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(OpMAaLIMU, HAYYHO-IOMYJISIPHbIE
MaTepHualibl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHMOJIOTHUH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbBIE COOOIICHMUS,
0000111ast OMOJIOTUYECKYI0 WH(GOPMAITUIO U3 HECKOJbKUX HMCTOYHHKOB, TPAMOTHO
MCI0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTHH.

[IpenmeTHble pe3ysibTaThl OCBOEHUs yuyeOHoro mnpenmera «buonorus» ¢ 11
Kjlacce JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAHMSI ECTECTBEHHBIX HAYK, B (DOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUUCKHX U 3apyOeKHBIX
y4E€HBIX-OMOJIOTOB B pa3BUTHE OWONOTUH, (YHKIHMOHAJIHLHOWM TPaMOTHOCTU
YeJloBeKa JJIs PeleHuUs )KU3HEHHbIX 3a/1a4;

YMEHUE PACKPBIBATH COAEPKAHUE OMOJIOTMYECKUX TEPMUHOB U TIOHSTHIL: BUJ,
NOMyJIsAKsA, T€HO(POHJ, 3BOJIOLMS, ABWXKYIIUE CUIBl ((PaKTOpbl) HSBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUJ000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,
HKOCHCTEMA, MPOJYLEHTbI, KOHCYMEHTbI, PpEIYLEHThl, ILeNu MUTAHUA,
AKOJIOTHYECKas mupamuia, OruoreoneHos, ouocdepa;



yMEHUE Wu3JIaraTh OWOJOTHYECKHe TeopuHu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHUs OBOJIOIMHK), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjIaBHbIX HaIlpaBiICHUU U
nyteit spomoruu A. H. CesepiioBa, yuenusi o ouochepe B. W. Bepnaackoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIAaMU HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMHUCAHUE >KUBBIX CHUCTEM, MPOIECCOB W SIBJICHUH, OpraHu3alus W MPOBEJCHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIJIBUKCHHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTHU
MEXIY HWCCIEAYeMbIMUA BEIWYMHAMHU, OOBSCHEHUE IMIOJYYEHHBIX pPE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MMOHSATUN, TEOPUN U 3aKOHOB, YMEHHUE JIeTIaTh BHIBOJIbI
Ha OCHOBAHMM TMOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHUUYECKUX
00OBEKTOB: BHJIOB, TMOIYJISIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOTeOolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOI0 OTOOpa, BUI000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHuW3Mbl, MEpeHoca
BEIIECTB W TIOTOKA DJHEPTUM B DKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTCOXMMHUYECKHX
IMKJIOB B Onocdepe;

yMEHHUE TPUMEHATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
IPOLIECCOB U SIBJICHUU, JUISl NMPUHATHS NPAKTUYECKUX PEIICHUHA B MOBCEIHEBHOU
KHU3HU C 1eNplo obOecredeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3]I0POBbS
OKPY’KaIOIIUX JIIOJIEH, COOIIOIEHUSI HOPM I'PaMOTHOTO TIOBEACHMS B OKpYKaroLen
MPUPOJHON cpejie, TOHMMAaHUE HEOOXOJAUMOCTH HCIIOIb30BaHUS JOCTUKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHATIEHOTO TTPUPOIOTIOIH30BaAHNUS;

yMEHHUE peliaTh dJIEMEHTApHbIE OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
nepeHoca BEIIeCTB U IHEPTUM B IKOCHUCTEMaX (LIETH MTUTaHuUs ),

YMEHUE BBIMOJIHATH JIaDOpAaTOpPHbIE M MPaKTUYECKHe padoThl, COOJI0ATh
npaBuia mpu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHUYECKH OIEHWBATh U HHTEPIPETUPOBATH HUHOOPMAIUIO
OMOJIOTUYECKOTO COJEP)KAHMS, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3JIMYHBIX UCTOYHUKOB (Cpe/ICTBAa MacCOBOM MH(OpMAINU, HAYYHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLICHUS,
0000111258 OMOIOTMYECKYI0 MH(DOPMAIIMIO M3 HECKOJbKUX HCTOUYHHUKOB, TPAMOTHO
WCIIOJIb30BATh OHATUITHBIN armapat OMOJOTHH.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOUN ITPOI'PAMMBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MecTe M PoJId OMOJOTMM B CUCTEME
HAyyHOTO 3HAHMUS €CTECTBEHHBIX HAayK, B (OpPMHUpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHpa W HAay4HOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTWHU; (PYHKIIMOHAIBHONH TI'PaMOTHOCTH

YCJIOBCKA I PCHICHUA KU3HCHHBIX 3a/1a4

YMeHHne pacKphiBaTh COJAECp)KaHUE OHOJOTUYECKHX TEPMHUHOB U
MOHSTUH: KU3Hb, KJIETKA, OPTaHU3M; MeTab0I1M3M (0OMEH BEIIECTB U
MpeBpalleHre SHEPruu), TOMEOocTa3 (camMoperylsius), ypOoBHEBas
OpTaHM3AIHS KUBBIX CHCTEM, CAMOBOCIIPOHU3BEICHHE (PETTPOTYKIIHS),

HACJICACTBECHHOCTb, USMCHUYUBOCTD, POCT U PA3BUTHUC

YMenue  u3naratb ~ OuoNoruyeckue — TEOopud  (KJIETOYHas,
XpOMOCOMHasi, MyTannoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.M. BaBunoBa) u yueHus (0 IIEHTpax MHOroobpasusi H
IPOUCXOXKACHNUA  KyJlIbTypHbIX  pactenuii H.M.  Basuiosa),

ONPCACIIATh I'PaHUIBI UX TPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHue BianeTh METOJaMU HAy4yHOrO TIO3HaHUs B OHOJOTUHU
(HaOmro/IeHNe W OINMCAHME JKUBBIX CHUCTEM, IMPOIIECCOB U SIBJICHU;
OpraHu3ansi M TpoBeJeHHEe OHOJIOIMYECKOro HSKCIEepPHUMEHTa,
BBIIBIDKEHUE  TUIIOTE3bl;  BBIBIEHUE  3aBUCUMOCTH  MEXAY
U CCIIETyEMbIMU BEJIMYNHAMU, 00bsICHEHHE IIOJIy4E€HHBIX
pe3yJbTaTOB, HCIIOIb30BAHHBIX HAyYHBIX IIOHATHH, TEOPUH H
3aKOHOB; YMEHHME JeJlaTh BBIBOJBI HAa OCHOBAaHUHU IOJyYEHHBIX

pe3yJbTaTOB)

10 KUVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

VYmenne BBIACIIATE CYHICCTBCHHBIC IIPHU3HAKHW BHPYCOB, KIICTOK
MPOKAPUOT M OYKAPHOT, OJHOKJIETOYHBIX M MHOTOKIIETOUHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOIIECCOB OOMEHa BEIIECTB U
MpEeBpalleHHs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTHUYECKOro M
SHEPreTH4eckoro oOMEeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,

OIJIOAOTBOPCHUS, PASMHOXCHUS, WHJIWBUIYAJILHOI'O  PAa3BUTUSA




opranu3ma (OHTOTEHE3)

YMeHHe TNPUMEHATHh TMOJY4YEHHbIE 3HAHUA IS OOBSICHEHUS
OMOJIOTUYECKHX MPOLIECCOB U SABICHUH, NIl IPUHATHUS MTPAKTHIECKUX
pelieHuii B TIOBCEJHEBHOM JKM3HM B LENAX  oOecredyeHus
0€30MacHOCTH CBOETO 3JI0POBbS U 3/IOPOBBSI OKPYKAIOIIMX JIIOACH,
COONIOIGHUSI HOPM TPaMOTHOTO TIOBEJICHUS B  OKPY>KArOIICH
MPUPOJTHON cpejie; TMOHUMAaHHE HEOOXOJUMOCTH HCIIOIb30BAHMS
TOCTHKEHUM COBPEMEHHON OHONOTMM M OHOTEXHOJOTHH JUIs

paroOHaJIbHOI'O NPpHUPOAO0IIOJIb30BaHUSA

YMeHue peuiatb 3JICMCHTAPHBIC T'CHCTUUCCKUEC 3aJladyd Ha MOHO- U
I[I/IFI/I6pI/UIHO€ CKpCIIMBAaHHUE, CHCTIIICHHOC HACJICAOBAHUEC, COCTABJIATD
CXEMbI MOHOFI/I6pI/IHHOF0 CKpCIIMBaHHUA JUIA IMpCaACKasaHus

HACJICAOBaHUs ITPU3HAKOB y OpraHu3MOB

YMeHHne BBITOMHATH JTa0OpaTOpHBIE W TpaKTHUYECKHue paboThl,
coOmoiaTh MpaBwiia Npu paboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM

000py10BaHHEM

YMeHue KpUTH4YECKH OLIEHUBATh U UHTEPIIPETUPOBATh HHPOPMAIUIO
OMOJIOTUYECKOTO  COJIEpXKaHMSA, BKIIIOYAIOIIYI0 ICEBJIOHAYYHBIE
3HaHMUST M3 pPa3NuyHbIX HCcTOYHMKOB (CMM, HaydHO-moOIyJsipHBIE
MaTepHalbl); STHYECKUE ACMEKThl COBPEMEHHBIX MCCIIEJOBAaHUI B

OHOJIOruH, MEIUIIMHE, OMOTEXHOIOTHI

10

YMeHue cozaBaTh COOCTBEHHbIE TMCbMEHHBIE M YCTHBIE COOOIIEHHUS,
0000111251 OMOJIOTMUYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKUX UICTOUHUKOB,

TpaMOTHO HUCIIOJIb30BATh MMOHSATHNHBIN arrapar OHOJIOTHH

11 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MecTe M PoJid OMOJOTMM B CHUCTEME
HAyyHOrO0 3HAHWS €CTECTBEHHBIX HayK, B (OpPMHUpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHBI MHUpPa W HAy4HOIO
MHUPOBO33pEHHUS; O BKJIAJ€ POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTWHU; (PYHKIIMOHAIBHONH TI'PaMOTHOCTH

YCJIOBCKA I PCHICHUA XKU3HCHHBIX 3a/1a4

YMeHue PacCKpbIBATh COACPKAHNC OMOJIOTHYECKUX TCPMHUHOB H




IOHSATHIH: BH/, IIOITYJIALNA, FGHO(i)OHI[, OBOJIIONUSA, IBUIKYIIHUEC CHUJIbI
(pakTopsr) ABOJTIOINH, MPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUJ000pa3oBaHue,  DKOJIOTHYECKHE  (DAKTOpBl,  HKOCHUCTEMA,
MMpoOaAYUCHTHI, KOHCYMCHTHI, PEAYLUCHTHIL, nenn IUTaHUd,

9KOJIOTHYECKasl MMpamuia, OMoreoreHos3, bnocdepa

YMeHue usznaratb OMOJOTHYECKUE TEOPUH (IBONIOIIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYEeCKass TEOpHsl  OBOJNIOLUHM), 3aKOHbl U
3aKOHOMEPHOCTH (3apoabiieBoro cxoactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampaBjieHui u myted sBomounu A.H. CeBeprioBa, yueHus
o Ouocdepe B.M. BepHaackoro), omnpeneisTb TpaHUIBI HUX

MMPUMCHHUMOCTH K )KUBBIM CUCTEMaM

YMmenune BJIaACTh MCTOAAMHU HAYYHOI'O IIO3HAHUSA B OuoJorun
(Ha6J'II-OI[eHI/Ie N OINMCAHUC JKHUBBIX CHUCTCM, IPOLECCOB U HBHGHHﬁ;
opranu3anyss MW HOPOBCACHUC OHOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIABHXCHHUC THUITIOTE3BI, BBISABJICHUC 3aBUCHUMOCTH MCKIAY
HCCIICAYyCMbIMU BCJIIMYNHAMU, 00BsICHCHHE IMOJIYUCHHBIX
PE3yJIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHSITI/Iﬁ, TeOpI/Iﬁ n
3aKOHOB; YMCHHUC MOCJIaTb BbIBOJAbI HAa OCHOBAHWH IIOJIYUCHHBIX

pe3yabTaToB)

YMeHue  BBIOENATH  CYIIECTBEHHBIE  MPU3HAKK  CTPOCHUS
OMOJOTMYECKMX OOBEKTOB: BHJIOB, MOMYJSANUI, NPOAYLEHTOB,
KOHCYMEHTOB,  PEAYLEHTOB, OHOTE€OIIEHO30B U  JKOCHUCTEM;
OCOOCHHOCTH  TIPOIECCOB  HACIEACTBEHHOW  W3MEHYUBOCTH,
€CTEeCTBEHHOTO0 O0TOOpa, BHUIA000pa30BaHUsA, MPUCIIOCOOICHHOCTH
OpPTaHU3MOB, JEUCTBUS SKOJOTHYECKHX (PAKTOPOB HA OPraHU3MBIL,
mepeHoca BEMIECTB W TOTOKAa DJHEPrUM B DKOCHUCTEMax,
AHTPONIOTEHHBIX HM3MEHEHHH B HSKOCHUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHHe TPUMEHATHh TMOJY4YEHHbIE 3HAHUA IS OOBSICHEHUS
OMOJOTHYECKHX MPOIIECCOB U SABICHUH, IS IPUHATHS MTPAKTHIECKUX
peuieHuit B TIOBCEJHEBHOM JKM3HU B ILENAX  oOecredyeHus
0€30MacHOCTH CBOETO 3/I0POBbS U 3/IOPOBBSI OKPYKAIOIIMX JIIOJACH,
COONIOICHUST HOPM TPaMOTHOTO TIOBEJICHUS B OKPY>KAIOIICH
MPUPOJTHON cpejie; MOHUMAaHHE HEOOXOIUMOCTH HCIIOIb30BAHMS
TOCTHKEHUM  COBPEMEHHOW  Ouosormu Uis  palloHAIbHOTO

MPUPOJIONIOIB30BAHUS

YMeHue peuiaTh 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aaa4u, COCTaBJIATH

CXEMBI IIepeHOCca BELIECTB M SHEPTUHU B 3KOcHCcTEMax (L€ MUTAaHUSA)




YMeHue BBINONHATH J1a0OpaTOpHbIE M IMpaKTUYECKHE paboThl,
coOnrofarh mpaBuiia Npu paboTe C ydyeOHBIM U J1TAOOPATOPHBIM

o0opyaoBaHHEM

YMeHre KpUTUYECKH OIICHUBATh M MHTEPIPETUPOBATH MH(GOPMAITHIO
OMOJIOTHYECKOTO  COJEpKaHUs, BKIIOUYAIONIYI0 IICEBJOHAYYHbBIE
3HaHUS W3 PaA3IUYHBIX UCTOUYHMKOB (CMMU, HayuyHO-TIOMyJIsIpHBIC
MaTepuabl); pacCMaTPUBATh TJIO0ATBHBIC YIKOJIOTHYECKUE MTPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH M0 OTHOIICHUIO K HUM COOCTBEHHYIO

IMO3UIIHUIO

10

YMeHue coznaBaTh COOCTBEHHBIE MMCEMEHHBIE M YCTHBIE COOOIICHHUS,
0000111251 GMOIOTHUECKYI0 HH(DOPMAITHIO U3 HECKOJIBKUX HCTOYHHKOB,

TpaMOTHO HUCIIOJIb30BATh MMOHSATHNHBIN arrapar OHoJIOrHH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

buosorus kak Hayka

1.1

Buonorus — Hayka o >xuBoil mpupose. Ponp Ouonorun B (GopMHpOBaHUHU

COBPEMEHHOM HayuyHOU KapTHUHBI Mupa. CrucTemMa OUOIOTHYECKUX HAYK

1.2

MeTozbl O3HAHUS KUBOU MPHUPOJb! (HAOIIOAEHUE, SKCIIEPUMEHT, ONUCAaHMUE,
U3MepeHue, Kilaccu(ukanus, MOJEIUPOBAHUE, CTATUCTHUYECKas 0OpaboTka

JTAHHBIX )

JKuBnIie cucTeMBI B UX opraHnu3anus

2.1

JXKussle cuctembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHust 6uonoruu. CBoiicTBa

OuocucTeM U UX pazHooOpas3ue

2.2

YPOBHI/I OopraHu3alun OomocucrTeM: MOHCKyJ’IflpHO—FeHeTI/I‘leCKHfI, KHGTOHHBIﬁ,

OpFaHH3MCHHBIﬁ, HOHy.]'ISII.IPIOHHO—BHI[OBOfI, 3KOCHCTCMHBII>1, 6HOC(1)€pHBII>i

XHUMHUYECKHUN COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTBHI,
MHKpO3JIEeMEHThl. Boma u MmuHepanbHble BemecTBa. {DYyHKIMM BOIBI U

MHHCPAJIILHBIX BEICCTB B KJIICTKE. HOHI[Cp)KaHI/Ie OCMOTHYECKOTO OanaHca

3.2

benku. CocraB u crtpoeHne OenKoB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3amenuMble M 3aMEHUMBbIE AMUHOKUCIOTHI. AMMHOKHCIOTHBIH COCTaB.
YPpOBHU CTPYKTYphI OETTKOBOM MOJIEKYJIbI (IEPBUYHAS, BTOPHUYHAsS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XUMHUECKHEe CBOHCTBa OenkoB. buomorumueckue
(GyHKIIUM OEIKOB.

®epMeHTHI — Ouosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas cnenuduuHoctb. Kodepmentsl. Buramunbl. Otianuuns

(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIN3aTOPOB

33

YrneBoabl: MOHOCAaXapu bl (TIIOK03a, pub03a U 1e30Kcupr003a), Aucaxapu/ bl
(caxaposa, JlakTO3a) M TMOJHCaXxapuabsl (Kpaxmaj, TJIHMKOTEH, IEeJUTI0I03a).
buonornueckue QpyHKIMU yriaeBoa0B.

Jlununel:  Tpurnuuepunabl, crepounsl, Qochomunuasl. ['uapodunbHO-
ruapodoOHbIe cBoiicTBa. buonormdeckne QyHkiuu aunuaoB. CpaBHEHUE

y1rieBo40B, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxnennossie kucnorsr: JIHK u PHK. Hykneornibl — MOHOMEpBI HyKI€MHOBBIX
kucnoT. Crpoenue u ¢ynkuuu JIHK. Crtpoenne u ¢ynkmuu PHK. ATO:

CTpOEHHUE U (PYyHKIMH

3.5

[utonorus — Hayka o kietke. Kiterounas reopusi. MeToabl H3y4eHUs KIIETOK

3.6

Knerka kxak 1ienoctHas xkuBas cucrema. OOmiye npu3Haky KJIETOK: 3aMKHYTast
HapykHasi MeMOpaHa, mojekyisl JJHK kak renernueckuil ammapat, cucrema

cuHTe3a Oelka

3.7

Tunel KJIETOK: dyKaproTHUYECKas U MpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
npokapuotuyeckol kinetku. Kiierounas creHka Oakrtepuil. CtpoeHue
AYKapUOTHUECKOW KJIeTKH. OCHOBHBIE OTJIMYHS PACTUTEIHHOM, >KUBOTHOU W

I'pUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKa, TIUKOKAIMKC, UX
dbynkun. [lnasmarnueckas memOpana, e€ cBoiicTBa U pyukuuu. [{uromnazma u
e€ opranounabl. OgHOMEMOpaHHBIE OPTaHOWIBI KIETKHU: SHAOIIIa3MaTHUeCKast
cetb (BIIC), ammapar [ombmku, nu3ocombl. [loyaBTOHOMHBIE OPTraHOMIBI
KJIETKH: MUTOXOHJpPUH, TacTubl. [IporcxoxkaeHne MUTOXOHIPHA U TITACTHIL.
Buner mnactun. HememOpaHHBIE OpraHOUABI KIETKH: PUOOCOMBI, KIETOYHBIM

LHCHTP, pCCHUYKH, KTYTUKU. qDYHKHI/II/I OpPraHonaoB KIICTKH. Bxirouennst

3.9

Anpo — peryasaTopHslii neHTp kieTku. CTpoeHue sipa: siiepHas 000JI0uKa,

KapuoIuiasMa, XpoOMaTuH, SAAPbIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KJICTKC

>KI/I3HCI[6HT6J'ILHOCTB KIICTKHU

4.1

OOMeH BelecTB, UM METa0oau3M. AcCUMWIALNA (TUIAaCTUYECKUT 0OMEH) U
JUCCUMIIIALIUS (SHEPreTHYecKuii oOMEeH) — JBE CTOPOHBI €AMHOrO Ipolecca
MmeTtabonu3ma. Tumnbel oOMeHa BeniecTB: aBTOTpO(dHbIN U reTepoTpodHbIil. Poib

q)epMeHTOB B OOMEHE BCIICCTB U MMPCBPAIICHNUN SHCPIHUU B KIICTKE

4.2

®orocuntes. CBeToBas u TeMHOBas pa3wl hoTocuHTe3a. Peakimu ¢porocunresa.
DddexTuBHOCTH oTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JJIsl KU3HHU Ha 3emIie.
Bnusnue ycnoBuit cpenbl Ha (OTOCHMHTE3 U CHOCOOBI TMOBBIMICHUS €ro
IIPOJIyKTUBHOCTHU y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHHTE3UpYIolie OakTepuu. 3HAUYEHUE XEMOCHHTE3a JUIs

JKA3HU Ha 3emiie

4.3

DHepreTU4YecKuii 0oOMEH B KJETKe. PaciieruieHue BeIIeCTB, BBIJCICHHE U
AKKyMYyJIUPOBaHHE DSHEPTUM B KIJIETKe. JTambl JHEPreTHYEeCKOro oOMeHa.
I'mukonus. bpoxenue n ero Buabl. Kucinoponnoe okucieHue, Wi KIETOYHOE

JABIXaHHUC. B(I)q)CKTI/IBHOCTB OHCPIreTUYCCKOIO oOmeHa

4.4

Peakuuu marpuuHoro cuHte3a. [enernueckas wuHdopmarus u JHK.




Peanuzamust renernyeckoi nHGOpMAIMK B KIIETKE. | @HETUUECKHI KOJl U €ro
coiictBa. Tpanckpunuums — marpuunbsii cunTe3 PHK. Tpancnsuus — 6nocunTes

6enka. Koguposanue amunokucinot. Posis pubocom B OnocunTe3e Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopust oTkpsiTust Bupycos (/1.1.
MBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEICATEILHOCTH BHPYCOB.
bakrepuodaru. Bone3nu pacTeHuil, KUBOTHBIX MU UETOBEKA, BBI3LIBAEMBIC
BUpycamu. Bupyc ummyHozaedunura yenoseka (BUY) — Boz0ynurtens CITM/a.

[TpodunakTuka pacupocTpaHeHUs! BUPYCHBIX 3a00J1€BaHui

Pasmuoxenne n HHIAWBHUAYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

Krnerounslii 1K, WM JKU3HEHHBIM LMK KiIeTku. WHTepdaza u MUTO3.
[Tponeccel, mpoTekaromue B uHTepdasze. Pernkanus — peakuus MaTpU4YHOTO
cureza /IHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHII.
JuniouaHeli W TaIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPpOMaTHBI.
[{uTonOrn4eckue OCHOBBI PAa3MHOXKEHHMST W HMHAWBHIYAIBHOTO Pa3BUTHSA
OpPraHHU3MOB.

Jenenne knetkn — muto3. Cragum murosa. ITpoueccel, mpoucxonsamue Ha

pa3HBIX CTAAUSAX MUTO3a. broIornuecknii CMbICII MUTO3a

5.2

®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecroyioe W 1nosnoBoe. Bunabl Oecrionoro
pPasMHOXKEHUS: JIeIeHHEe HaJBOE, MOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHHU3MOB, €I'0 3HAYCHUC IJIA CCIICKIINN

53

[TonoBoe pazMHOXeHHE, €ro OTIAMYUS OT OECIOI0ro.
Meiio3. Cranum wmeiniosa. [Ipouecchl, mpoucxoisniye Ha CTaauax Meiosa.
[ToBenenne xpomocoMm B Meioze. Kpoccunrosep. buonorumueckuit cmpica u

3HaYEeHNE MEN03a

54

["ameTorenes — nmporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [losioBbIE
JKeJe3bl: CEMEHHUKHU U AMYHUKUA. OOpa3oBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/I, sIIeKIeTKa) — criepMaTrorenes u ooreie3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30HUI0B. OHJ'IOI[OTBOpCHI/IC. HapTeHoreHe3

5.5

WnpuBunyanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHUOHAIbHOE  pa3BUTHE
(s3mOpuorenes). Dtarbl SMOPHOHATIBHOTO PA3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX:
npoOieHue, racTpyisius, opranoreHes. IloctaMOpuonanbHoe pazButie. TUIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHSL: TIPSMOE, HempsiMoe (JIMUUHOYHOE). Bimsiaue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CIIOCOOHBIE BBI3IBATH BPOXKIEHHBIE
YpOACTBA.

Poct u pasButne pacteHuil. OHTOTE€HE3 LBETKOBOIO PACTEHMS: CTPOCHHE

CECMCHHU, CTalUN PA3BUTUA

HaCHGHCTBCHHOCTB 1 USMCHYUBOCTH OPIraHN3MOB




6.1

IIpenmer u 3amaun reHeTuku. Micropust pa3BuTus reHETUKU. BKiiag poCcCUrCKuX
U 3apyOCeXHBIX YUY€HBIX B pa3BUTHE TEHETUKH. METOapl TeHETHUKH
(TMOpUIONOTUYECKUM, [UTOTEHETHYECKHH, MOJICKYJISIPHO-TEHETUIECKHIA).
OcCHOBHBbIE TeHETUYECKHE TTOHATHUS. | eHeTHYecKasi CHMBOJIMKA, UCTIOJIb3yeMasi B

cXemax CKpelMBaHuI

6.2

3aKOHOMEPHOCTU HAcCJIeI0BaHMs MPU3HAKOB, ycTaHOBIeHHble ['. Mennenem.
MonorubpuaHoe CKpelMBaHue. 3aKOH eIuHOO0Opa3us THUOPHIIOB TEPBOTO
nokosnenus. [lpaBuiio OMUHUpOBaHUSA. 3aKOH pAaCHICIUIEHHUS MPU3HAKOB.
I'mnoTesa unctotsl ramer. [loHOE M HEMOHOE JOMUHHUPOBAHUE.

JurubpuaHoe ckpelMBanue. 3aKOH HE3aBUCUMOTO HACJICOBAHMS MTPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JAUTHOPUIHOTO CKpEIIMBaHUA. AHATU3UPYIOIEe
ckpemuBanue. Vcronb30BaHWE — AHATU3HUPYIOMIETO  CKPEIIMBAHUS IS

OMPCACIICHUS I'CHOTHUIIA ocoou

6.3

CuennenHoe HacienoBaHue npuszHakoB. Pabora T. Moprana no cuemnjieHHOMYy
HAclIeIOBaHUIO TeHOB. HapymieHne cueluieHuss TEHOB B pe3yibTare
KPOCCHHIOBEpa. XPOMOCOMHAasi TEOpHUs HACJIEACTBEHHOCTH. [eHeTHueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE ONpEENIeHUE TMoja. AyTOCOMBI U TOJIOBbBIE
XpoMocoMbl. ['oMorameTHble U rereporameTHble opranu3Mmbl. HacnenoBaHue

IMPU3HAKOB, CICIIJICHHBIX C I10JIOM

6.4

N3meHunBOCTb. BBl M3MEHYMBOCTHU: HEHACIEACTBEHHAs M HACJIECACTBCHHAS.
Ponep cpenpl B HEHaclneACTBEHHOM M3MEHYMBOCTH. XapaKTEPHUCTHUKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapHalMOHHBIM psa M BapHallMOHHAs
kpuBas. Hopma peakuum npusHaka. KosmuecTBeHHBIE M KadeCTBEHHBIE

IMPU3HAKHN U UX HOpMaA PCaKIHU. CBoiicTBa MOﬂHq)HKaHHOHHOﬁ HN3MCHYHMBOCTHU

6.5

HacnenctBeHnHast, Wi TE€HOTUIMYECKas, WM3MEHYMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Meilo3 U TNOJ0BOH Hpolecc — OCHOBa KOMOMHATHUBHOM
U3MEHYMBOCTH. MyTalMoHHas H3MeH4YMBOCTh. Kiaccudukanus MyTanuii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MpUYMHBI MyTanuil. MyTareHHbIe
(dakTOpbl. 3aKOH T'OMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYMBOCTH

H.U. BaBuinoBa

6.6

'enetnka uenoBeka. Kapuworunm uemoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJloBeKa: reHEAIOTUYECKUH, OJIM3HEIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHMUYECKUH, MOJIEKYJsIpHO-TeHeTndeckuil. CoBpeMEHHOE OmpeeeHne
TEHOTHUIIA: [IOJTHOTEHOMHOE CEKBEHMPOBAaHKE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C
nomomisio [I1[P-ananu3a. HacneacrBenHble 3a00/eBaHMs YeIOBEKA: T'€HHbIE

00s1€3HU, 00JIE3HH C HACJIEICTBEHHON MPEIPacioI0K€HHOCThI0, XPOMOCOMHbBIE




6one3nu. CoMaTuyeckue W TeHepaTuBHble MyTanuu. [IpuHIMIIBI 3710pOBOTO
oOpa3a JKM3HM, JUArHOCTHKH, NPOPUIAKTUKM U JIEUYEHUS TE€HETUYECKUX
Oone3Hen. Menuko-reHeTH4eCKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEJMIIMHCKOW T'€HETHMKU B TMPEeAOTBPAICHUH U JIEYEHUH TIeHEeTHYECKHX

3a00JIeBaHUI YeJIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknusi Kak HaykKa M MpoIecC. 3apOXKICHUE CENEeKUUU U JTOMECTHUKAIUs.
Yuyenne H.M. BaBuimoBa 0 I1eHTpax NPOUCXOXKIECHUS M MHOTO00pa3us
KYJIbTYPHBIX pacTeHui. LIeHTpbI IpOUCXOKACHUS JOMAITHUX KUBOTHBIX. COpT,

1opo/ia, MTaMM

7.2

CoBpeMeHHbIE METOIBI CelIeKIMU. MacCOBbIM M WHAMBUIYaTIbHbBIM OTOOPHI B
CEJIEKIIMM pacTeHMM M KUBOTHBIX. OlLleHKa 3KcTepbepa. bianmzkoponcTBeHHOE
ckpemyBaHue — UHOpuauHr. Yucrass nuaug. CKpelMBaHUE YUCTBIX JIMHHM.
['eTepo3uc, unu rubpuaHas cuia. HepoacTBeHHOE CKpelnBaHue — ayTOPUIUHT.
Otnanénnas rubpuauzanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYeHUE MOJMILUIONAOB. JIOCTHIXKEHUs CEJIEKIUU PACTEHUM, >KUBOTHBIX M

MHUKPOOPTaHU3MOB

7.3

buortexHonorus kak oTpaciab NPOU3BOJCTBA. ['eHHass MHXKeHepus. OTambl
coznanust pexkomOuHantHOW JIHK u TpancrenHsix opranusmoB. Kierounas
ukeHepus. Knerounele KynbTypbl. MUKpPOKIOHQJIBHOE  Pa3MHOKEHHE
pacteHnii. KiOHHMpOBaHHME BBICOKOIPOAYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKoJjiorndyeckue u studeckue npodnemsl. MO — renernyecku

MOAU(PUITTPOBAHHBIC OPTAHU3MBI

11 KITACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUSA

DBOITIOLMOHHAS OMOJTOTHS

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa  3BOMOLUHU. [lajmeoHTONOrHYeckue: IOCIEA0BATENbHOCTh
IIOABJICHUS BUI0OB B MaJICOHTOIOTHIECKOM JICTOIMUCHU, TICPEXOAHBIC q)OpMI)I.
buoreorpaduyeckue: cxonctBo u paznuuue (ayH U (Giaop MaTepuKoB U
OCTPOBOB. DMOpPHOJOTMYECKHE: CXOJACTBA U pa3ivuus SMOPHOHOB pa3HBIX
BUJIOB ITIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-I€CKI/I€I T'OMOJIOTMYHBIC,

AHaJIOTUYHBIC, PYAUMCHTAPHBIC OpTaHbl, aTaBHU3MBbI. MOJ'IGKy.]'IprHO—




OMOXMMUYECKHUE: CXOJACTBO MCXAaHU3MOB HACJICACTBEHHOCTH MW OCHOBHBIX

MeTa00INYECKUX HYTeﬁ Y BCCX OpraHnu3mMoB

1.2

OpomononHass Teopuss Y. JlapBuna. Ilpeanoceuiku  BO3HUKHOBEHUS
JIapBUHU3MA. JIBMKYIIME CHIIBI SBOJIONWU BUAOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXEHHE IIPU OTPAHUYEHHOCTH PECYPCOB, HEONIPEAEIEHHAS U3MEHYNUBOCTb,

O6opb0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopus HBomonuu (CTD) M OCHOBHBIE €€ MOJIOKEHHUS.

MukposBontonud. [lonynauus kak eIMHNALIA BUJA U 3BOIIOLUN

1.4

JBwxymme cuibl ((pakTopbl) BOJNIOLMU BUAOB B Ipupoje. MyTalmOHHBIN
polecc U KOMOMHATUBHASI U3MEHYUBOCTh. [lonmynsinuoHHbIe BOJIHBI U Apend
reHoB. M3omsus u murpanus. EctrecTBeHHBIN 0TOOp — Hanpapistomuil GpakTop
9BOIIOIUU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnioco0IeHHOCT, OpraHU3MOB Kak pe3yJpTaT sBojouuu. [Ipumepsr
npucnocoOIeHni y opranu3MoB. ApoMop(o3bl U HANOaIANTALINH.

Bun wu  BumooOpazoBanume. Kputepum Buga.  OcHOBHblE  (OpPMBI

BI/II[OO6p8.30BaHI/I$IZ FCOFpa(l)I/ILICCKOG, OKOJOTHYCCKOC

1.5

MaKp03BOJ'H-OI_II/I$I. (DOpMBI OBOJIOINH: (I)I/IJ'IGTI/ILICCKEIH, AUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumMocTs 3BoIIOLUN

Bo3HuKkHOBEHME U pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHayuHble TpPEICTaBICHHsS O 3apOXKACHUM JKM3HU. HaydHble runoressl
BO3HUKHOBEHUS KM3HM Ha 3emJiie: abuoreHe3 W MHaHCIEpPMHUsA. XUMHUYECKas
SBOJIIONMS. ODKCIIEPUMEHTAJIBHOE MOATBEPKACHUE XHUMUYECKOW SBOJIOLUH.
HauanbHble 3Tansl 6nonorndeckoit ssomonuu. I'nnoreza PHK-mupa. Ilepseie

KJIECTKHU U UX DBOJIFOIUS. q)OpMI/IpOBaHI/IG OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emse mo spaM M mepuoaaM. Kartapxeil. Apxeiickas u
npotepo3oiickas 3pbl. Ilanmeo3oiickas 3pa U e€ mepHoAbl: KeMOpHICKHIA,
OPIOBUKCKUMW, CUIYPUNUCKUH, JIEBOHCKUN, KAMEHHOYIOJBHBIM, IIEPMCKHUH.
Me3o30iickas 3pa U €€ NepHoIbl: TPUACOBBIN, FOPCKHI, METOBOIA.

KaitHo30iickass »3pa u €€ Tepuolbl: NaJCOr€HOBBIM, HEOT€HOBBIN,
AQHTPOIIOr€HOBBIM. XapaKTEPUCTHKA KIMMAaTa M TEO0JOTHYECKHUX IIPOILIECCOB.
OCHOBHBIE 3TaIlbl YBOJIIOLUHN PACTUTEIIBHOTO U )KUBOTHOTO MHUpa. ApoMopdo3bl
y pacTeHHi M XUBOTHBIX. llosiBIEHME, pacuBeT M BBIMUpPAHUE IPYIIl KUBBIX

OpraHu3MOB

23

Cucrema OpTraHHU4YCeCKOro Mupa KaK OTpaKCHUC 3BOJIIOLUHA. OcHoBHBIC

CUCTCMATUYCCKHUC I'PYIIIIBI OPraHUu3MOB
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OBouronus 4esloBeka. AHTPOIOJIOrUs Kak Hayka. Pa3Butue npencraBieHuil o
IIPOUCXOXKICHUN 4YeloBeka. MeTronbl M3ydeHusl aHTpororeHeza. Cxoacrtsa U
pa3nuyuus YesloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeIOBEeKa.

JBxymue cuitbl (pakTopbl) aHTpororeHesa. HacnencTBeHHas M3SMEHUYMBOCTh U
eCTecTBeHHbIN 0TOOp. OOIecTBEHHBIH 00pa3 *U3HU, W3TOTOBJIEHUE OpPYAMUN

TPy/a, MBIIIJICHHUE, peyb

2.5

OcCHOBHBIE CTaJIUM U BETBHM 3BOJIOLMHM YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenblid, YemoBek mNpsMoxondmui, YenoBek HeaHIEpTaIbCKuM, Yenosek
pazymHbIid. Haxoku nckonmaemMbIX OCTaHKOB, BPEMs CYLIECTBOBAHMSI, 00JaCTh

pacnpoCTpaHCHUH, 00BEM TOJIOBHOTO Moa3ra, o6pa3 JKU3HU, Opyaus

2.6

Yenoseueckue packl. OCHOBHBIE OOJIbIIINE pachl: €BpONeonIHas (eBpa3uiickast),
HErpo-aBCTpaJiouiHas  (9KBaTOpHajbHasi),  MOHrojoujgHas  (a3uaTcko-
amepuKaHckas). YepThl MPUCHOCOOIEHHOCTH IPEJICTaBUTENCH 4YeI0BEYECKUX
pac K YycCIOBHSAM cyliecTBOBaHHMs. EnWHCTBO wyenoBeueckux pac. Kputuka

pacusma

OpraHu3Mbl 1 OKpy>Karolas cpena

3.1

OKOJIOTus KakK HayKa. 3aJaud U paslenbl dKOJIOTMU. MeToasl dKOJIOTHYECKUX
UCClIeIOBaHUM.  DKoslornyeckoe  MupoBo33peHue.  Cpeapl  oOUTaHUA

OpTraHHU3MOB: BOJHAA, HA3CMHO-BO3AyIIIHAA, IOYBCHHAS, BHYTPHOPIraHU3MCHHAA

3.2

Okonornyeckne (axropbl. Kiaccudukanus sKoimoruyeckux  (pakTopos:
abMoTHYecKre, OMOTUYECKHME U AaHTPOINOIeHHbIE. JIeHCTBUE 3KOJOTMYECKUX

(bakTOpOB Ha OpraHU3MBbI
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AbuoTtnueckue (pakTopbl: CBET, TEMIEpaTypa, BIAXHOCTb. DOTONEPHOAU3M.
[TpucniocoOneHust OpraHu3MoOB K JEUCTBHIO a0MOTUYECKUX  (PAKTOPOB.

buonornyeckne puTMbl

3.4

buotnueckue dakropsl. Buabl 6HOTHYECKNX B3aMMOACUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, MAPA3UTU3M, MYTyallu3M, KOMMEHCAu3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCaJu3M, HEUTpanu3M. 3HAUY€HHE OMOTUYECKHUX

B3aUMOACUCTBUM IS CyHICCTBOBAaHHUA OPraHU3MOB B ITPUPOIHBIX COO6H_IGCTB8.X

3.5

DKOJIOTUYECKHE XapPaKTCPUCTUKU MOITYJIAHH. OcHoBHbBIC IIOKa3aTCIn
nomyJjaguu: 4YruCJICHHOCTb, INIOTHOCTBH, POXKAAEMOCTb, CMCPTHOCTBL, IMPUPOCT,

MUTIpanus. HI/IHaMI/IKa YHUCJICHHOCTHU IIOITYJIAUHU U eé peryisiusa

COO6H.ICCTB8. M OKOJOTHYCCKUEC CUCTCMBI

4.1

Coob1mecTBo opraHuzmMoB — OuoreHo3. CTpyKTypsl OHOLIEHO3a: BMJIOBas,

MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-nomunantel. CBsS3u B




OHoIIEHO3€E

4.2

Dkonorudeckue cuctembl (dkocuctembl). lloHatue 00 JKkocucremMe H
ouoreorieHo3e. DYHKIMOHANBHBIE KOMIIOHEHTBI AKOCHCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peIyUueHTbl. KpyroBopoT BEmIECTB W TOTOK JHEPIUU B
skocucteme. Tpoduyeckue (MHUILIEBHIE) YPOBHU SKOCUCTEMBI. [IHIeBbIe 1ienu u
cetu. OCHOBHBIE TIOKa3aTeJM HKOCHCTEMBbI: Ouomacca, HPOIYKIIHS.
DKOJOTHYECKHE MUPAMHUIIBI: TPOIYKIUH, YHCIEHHOCTH, Onomacchl. CBolicTBa

9KOCUCTEM: YCTOMYUBOCTb, CAaMOperyJisiius, pazpurue. Cykueccus

4.3

[TpupoiHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
LIMPOKOJIMCTBEHHOTO JIECA.

AHTpONOTeHHbIE  KOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOO3KOCHUCTEMBI.
buonornueckoe 1 X03HCTBEHHOE 3HAYEHNUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak Qakrop yctoumBocTH sKocucteM. CoxpaHeHHe

OMOJIOTMUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnanckoro o Ouocdepe. ['panunpl, coctaB U CTpyKTypa
6uocdepsl. XKupoe BemecTBo U ero GpyHkuuu. OcoOeHHOCTH OHOc(hepbl Kak
r1100anbHOM 3KOcHCTeMBl. Jl[MHaAmMuueckoe paBHOBecHMEe M oOpaTHas CBSI3b B
6uocdepe. KpyroBopoTsl BemecTB U OHOT€OXMMUYECKHE IMKJIBI 3JIEMEHTOB

(yraepona, a3ota). 30HaIBHOCTH OHOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

UYenoseuectBo B O6nocdepe 3emin. AHTPOTNOTEHHBIE M3MEHEHUsI B Ouocdepe.
['moGasibHBIE HKOTOTHYECKUE TTPOOTIEMBI.
OcHOBa palMOHANBHOTO YIPABICHUS TMPUPOIHBIMU pecypcaMu H  HX

Ucnoabp30BaHue. JlocTrkeHuss OMOIOruM U OXpaHa MPUPOJIbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Py6mioB A.M. u ap.;
[Ton penaxuueit [laceunuka B.B. Axuronepnoe o6miectBo «3narenbcTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akmnronepuoe o6miectBo «M3narenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJISA
B.B. [laceunnk UnauBuayansHO-TpynmnoBas AesTeIbHOCTh. [loypounbie

pa3paboTKwu.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

1. bubnmuorexa MOIII

2. O6nako 3Hanmi. [Togroroska xk EI'D. buonorus, 11 kmacc. OO0 ®U3NKOH

3. 4 cnam EI'D. buonorus. AO «M3narensctBo «IIpocBemienue»
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