PABOYAS ITPOT'PAMMA 110 BUOJIOT'UHN
BA30BOI'O YPOBHA JJIA 10-11-X KJIACCOB

FOCYAAPCTBEHHOI'O OBJIACTHOT'O BIOKETHOI'O
OBIIEOBPAZOBATEJIBHOI'O YYPEXKIEHUS MYPMAHCKOHU OBJIACTH
KAJAETCKHNHU KOPITYC « CEBEPOMOPCKHNU KAJIETCKHUU KOPITYC»

IHossicHuTEABbHAA 3AIIMCKA

PaGouas nmporpamma mo 6MoNOTHH Ha YPOBEHB CpeHero obiero odpasoBanus g o0yyarommxes 10-11-x
kiaccoB 'OBOY MO KK «CeBepomMopckuil KaJeTCKMM KOpmyc»  pa3paboTaHa B COOTBETCTBHM C
TpeOOBaHUSIMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanmnu B Poccuiickoii @enepanumny;

e rmpukaza MuHoOpHayku ot 17.05.2012 No 413 «O06 yrBepxkieHuu (enepanbHOro
TOCYZapCTBEHHOTO  00pa30BaTEeNbHOIO  CTaHAapTa CpeAHero ooOmero ooOpasoBaHus»  (C
U3MEHEHHUSMHU, BHECEHHBIMH MPHKa3oM Munmnpocseimenus ot 12.08.2022 Ne 732);

e mpukaza MunmnpocBenieaus ot 18.05.2023 Ne 371 «OO6 yrBepxkaeHuu —QeaeparibHOR
00pa3oBaTENLHON MPOrPaMMBI CPETHETO O0IIEro 0Opa3oBaHUs»;

o mpuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenun I[lopsiaka opraHuzanuu u
OCYILIECTBJIICHHS 00pA30BaTENBHOM  JESTENBHOCTH TI0 OCHOBHBIM  00IIE00pa3oBaTEeIbHBIM
nporpaMMaM — 00Opa30BaTENbHBIM IPOrpaMMaM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIETO W
cpeaHero o01iero oopa3oBaHus,

o Konnenuuun npenogaBanus yueObHoro npeamera «buonorusy,

o Konuenuun sxonaoruyeckoro o0pa3oBaHus B cuctemMe o0I11ero o0pa3oBaHus;

o CII 2.4.3648-20 «CaHUTapHO-IMHIEMHOIOTHYECKHE TPEOOBAHHS K OPTaHU3AIUSM BOCIIUTAHUS H
o0yuyeHMsl, OTAbIXa U O3J0POBJIEHUS JAETeHd MU MOJOAEKH», YTBEPHKAECHHBIX IOCTAaHOBIECHHEM
TJIaBHOTO caHuTapHOTO Bpada ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urueHnyeckrie HOpMaTUBbI U TpeOOBaHUS K 00ECIIEUEHHUIO OE30MaCHOCTH
u  (wmm) Oe3BpeAHOCTH il dYejoBeka (AKTOPOB Cpeibl OOMTaHHs», YTBEPKICHHBIX
MOCTaHOBJIEHWEM TJIaBHOTO caHuTapHOro Bpaya oT 28.01.2021 Ne 2;

e (enepasibHON pabouelt mporpamMmsl 1o yueOHomy npeamery «buonorus» 6a30BOro ypoBHs.

PaGouass mporpaMMa OpHEHTHpOBaHA Ha IeJieBble MPUOPUTETH, CHOPMYIHpPOBaHHBIE B (QenepalbHOI
paboueil mporpamme BocniuTanus u B paboueit nmporpamme Bocriutanusg 'ObOY MO KK «Ceepomopckuii
KaJETCKUI KOPITYC.

IIpu pa3paboTke mporpamMmbl MO OHMOJOTUH TEOPETUYECKYIO OCHOBY ISl ONpEAETCHUs TIOAXOJO0B K
(bOpMHPOBAHUIO CONEPKAHUS y4eOHOTO TpeaMeTa «BHONOTHs) COCTaBHIIM: KOHIENTYaJTbHBIE TTOJ0KEHUS
dI'OC COO o B3auM0oOOYCIOBICHHOCTH IeNiel, coJep:KaHus, pe3yjbTaToB oOyueHHs W TpeOOBaHUU K
YPOBHIO TIOATOTOBKH BBIITYCKHHUKOB, IIOJIOKEHUS 00 OOMIMX IENsIX W TNPHHINIAX, XapaKTePH3YIOIINX
COBPEMEHHOE COCTOSHHE CHCTEMBI cpeaHero obimero oOpasoBanusi B Poccuiickoil denepanun, a Takxke
MOJIOKEHHUST O crernuduke Ouonoruw, €€ 3HAUYCHWH B TO3HAHWW JKUBOM TPHPOIBI W 0OOECTIeYCHUU
CYIIECTBOBaHUS UeloBeueckoro oodmiectBa. CoriacHO Ha3BAaHHBIM IOJIOXKEHHSM, OMNpPEAETICHbBl OCHOBHBIE
(GyHKIMH POrpaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo Ouosoruu AaéT MPEACTABICHUE O IEsaX, 00 oOmiel crpaTernu OOy4YeHUWs, BOCIIUTAHUSA U
pa3BUTHs OOydYaloOUIMXCs CpeacTBaMH ydeOHoro mnpeamera «buonorusy, ompenenser oOs3aTenbHOE



NPEeIMETHOE COJEpKaHUE, €ro CTPYKTYpY, paclpelesieHHe MO pasjeliaM U TeMaM, PEKOMEHIyeMYIO
MOCJIEI0BATEIBHOCTh M3YUYEHHUS] y4eOHOro MaTepuana ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX
CBsI3€H, JIOTMKU 00pa30BaTEIbHOTO MPOLIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yYaIOIIMXCsl.

B nporpaMme 1o OHMOJOrMM TaKKe YYUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U TIPEJAMETHBIM pe3ylbTaraM O00y4deHuss B (POPMHUPOBAHMHM OCHOBHBIX BUIOB Yy4eOHO-
[O3HABATEIIPHONW  JIeSATENbHOCTU/Yy4eOHBbIX  JeHCTBHI  OOydYaromMXCs 110  OCBOCHHIO  COJICpPIKaHHS
OMOJIOTUYECKOTO 00pa30BaHUS.

B nporpamme no 6uosnoruu (10-11 kiaccel, 6a30BbIil ypOBEHb) PeAIM30BaH MPUHIIUI IPEEMCTBEHHOCTH B
U3y4eHnu Ouosoruu, Omarojaps YeMy B HE NIpOCMAaTpPHUBACTCS HAINPABICHHOCTh HAa Pa3BUTHE 3HAHUM,
CBSI3aHHBIX C (OPMUPOBAHMEM €CTECTBEHHO-HAyYHOIO MHMPOBO33PEHHsI, IICHHOCTHBIX OpPUEHTALU
JMYHOCTH, ODKOJOTHYECKOTO MBIIUICHHUS, MPEACTABICHHH O 3J0pOBOM 00pa3e JKU3HH M OepesKHBIM
OTHOIICHHEM K OKpY’Karomed mpupoiHoit cpexe. IloaTromy Hapsay ¢ H3ydeHHEM OOIIEOMOIOTHYECKHUX
TEOpHH, a TaKKe 3HAHUH O CTPOSHHMH JKMBBIX CUCTEM Pa3HOTO paHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX
B HUX IPOIECCOB B MPOTpaMMe MO OMOJOTHH Y/AEICHO BHUMAaHHUE HCIIOJIB30BAHHIO TONYYEHHBIX 3HAHUN B
MOBCETHEBHOM JKM3HM /ISl PELICHUS MPHUKIAIHBIX 337ad, B TOM YHCIe. NPO(UIAKTUKU HACIEICTBEHHBIX
3a00JIeBaHUH  4YEJIOBEKa, MEIUKO-TEHETHYECKOTO0 KOHCYJIBTHPOBAaHMSA, OOOCHOBAHUS 3KOJIOTHYECKH
[eNIecO00pa3HOro IMOBEJACHUS B OKpPYXKAIOIIEH MNPUPOAHOW cpele, aHajiu3a BIMSHUS XO3SHCTBEHHOM
JESTeTHbHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOAHBIX U MCKYCCTBEHHBIX DKOCHUCTEM. YCHJICHHE BHUMAHHS K
NPUKIAJHON HANpaBIEHHOCTH Yy4eOHoro mnpeamera «buonmorus» NPOIUKTOBAaHO HEOOXOANMOCTHIO
oOecrieyeHrsl YCIOBHHA JUIS pEIIeHHS OJHOW W3 aKTyalbHBIX 33134 IIKOJBHOTO OWOJIOTHYECKOTO
oOpa3oBaHus, KoTopas ImpennoiaraeT (GopMHpPOBaHHE Yy OOYyYarOIIMXCsl CIIOCOOHOCTH aJalNTHPOBATHCS K
M3MEHEHHSM JMHAMUYHO Pa3BUBAIOIIECTOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero ooOumiero oOpa3oBaHMs 3aHMMaeT BakHoe MecTo. OHa obecreynBaer
dhopmupoBaHKe Yy 00yUaIOIIUXCS TIPEACTABICHUI O HAYYHOM KapTHHE MUPA, PaCIIUPSET U 0000IaeT 3HAHUS
0 XUBOM mpupoje, €€ OTIMYMUTENIbHBIX IMPU3HAKAX — YPOBHEBOM OpraHM3alMy M SBOJIOLUH, CO3HAET
YCIOBHS JUJIsA: TIO3HAHWSI 3aKOHOB KMBOW MpUPOJBI, (OPMUPOBaHUA (DYHKIIMOHAIBHOW TPaMOTHOCTH,
HaBBIKOB 3710pOBOT0 M 0G€30M1aCHOro 00pa3a *H3HH, IKOJOTHUECKOTO MBIIIICHHS, IIEHHOCTHOTO OTHOLIEHHUS
K JKHUBOW ITPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHue OMONOTHMS MMEET TaKXkKe JJs PEIIeHUs BOCHUTATENbHBIX M Pa3BUBAIOIIMX 3a/1ay
cpeaHero oomero oOpa3oBaHMs, CoLUalu3aluu oOyvaromuxcs. M3ydeHune Ouosnoruu obecredynBaeT
ycioBusl JUist (GOPMUPOBAHUS HMHTEJUIEKTYalIbHbIX, KOMMYHUKALIMOHHBIX UM WH(GOPMAIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJBTYpbl, CHOCOOCTBYET HMHTErpald OHOJOrMYECKMX 3HAHMM C NpPEACTAaBICHUSMH M3
JIpYyTuX y4eOHBIX IpPEeIMETOB, B YacCTHOCTH, (U3MKU, XMMHM M Teorpaduu. HazBaHHble MOJIOKEHUS O
npeJHasHauYeHUH y4yeOHoro mpeamera «bBHOJOTHS» COCTaBWIM OCHOBY JUISL OINpENENeHUsl IMOAXOJ0B K
0TOOpY U CTPYKTYPUPOBAHMIO €TO COAEPKAHMSI, IPEICTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

Ot0op coaepxkaHust ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE OCYHIECTBIEH C MO3HMLUI
KyJIbTypOCOOOPa3HOT0 IMO/AX0/a, B COOTBETCTBUU C KOTOPHIM OOydaroliuecs JOKHBI OCBOUThH 3HAHMUSA U
yMEHHs, 3Ha4uMble JUIsi (OPMUPOBAHUSA OOIIEH KyJIbTYphl, ONpPENENSIOIINE aJIeKBaTHOE IOBEICHUE
YeJIOBeKa B OKpY’Karollel MPUPOAHON cpele, BOCTpeOOBAaHHBIE B MOBCEIHEBHOW JKM3HU M MPAKTUYECKOMH
nesitenbHOCTH. Oco00€e MEeCTO B 3TOM CUCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbIE CITyXKaT
OCHOBOHM i1 (hOpMUPOBAHMS TPEACTABICHUH O COBPEMEHHON €CTECTBEHHO-HAY4YHOH KapTWHE MHpa U
LHEHHOCTHBIX OPUCHTAUOUAX JIUIYHOCTH, CHOCO6CTBYIOHII/IX TryMaHu3alunu OMOJIOTHYECKOT0 06pa303aH1/I${.

CTpyKTypHpOBaHHE COJIEpKaHUA YUeOHOro MaTepHrajia B IporpaMMe o OMOJIOTHH OCYIIECTBICHO C YYETOM
IPUOPUTETHOTO 3HAUEHUs 3HAHUHA 00 OTIMYUTENbHBIX OCOOCHHOCTSIX KMBOH MPUPOABI, O €€ YypOBHEBOMH
OpraHu3allii U HBOJIONUH. B COOTBETCTBUM C 3TUM B CTpyKType ydeOHoro mpeamera «buomorus»
BBIICIICHBI CIENYIOLIME COAEp KaTelabHble TUHUM. «buonorus kak Hayka. MeTtoasl HaydyHOrO IO3HAHUAY,



«Knerka kak Owuonmormyeckas cucrema», «OpraHm3m Kak Ouonormyeckas cucrema», «Cucrema u
MHOT000pa3ue OPraHUYECKOr0 MHpay», «IBOJIOLUS XUBOU MPUPOABD», «IKOCUCTEMBl U TPUCYIIUE UM
3aKOHOMEPHOCTH.

Lenp uzyuenuss yueOHoro mnpeamera «buosnorus» Ha 0a30BOM YpPOBHE — OBJa/ieHHE OOYYaIOUIMMUCS
3HAaHUSIMH O CTPYKTYpPHO-(YHKIMOHAJIBHON OPraHM3alUH KHUBBIX CHUCTEM PAa3HOTO PaHTa M MPHOOpETeHHE
YMEHHUI UCHOJIb30BaTh ATH 3HAHUS I IPAMOTHBIX JACUCTBUN B OTHOIIEHUU OOBEKTOB KUBOU MPUPOIBI U
pELIEeHUs Pa3IMUHbIX )KU3HEHHBIX IPOOJIEM.

JlocTikeHHne Ienu u3ydeHus ydeOHoro mpeamera «buonorwms» Ha 0a30BOM YpOBHE 00€CIIEUUBACTCS
pelIeHHEM CIICAYIONINX 3a1a4:

OCBOCHHE OOYYaIOMIMMHUCS CHCTEMbl 3HAHUH O OHMOJOrMYECKMX TEOpHAX, YYCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBWiaX, CIYXaluX OCHOBOM Ui  (opMUpOBaHUS
NPEJCTAaBICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHpAa, O METOJaX HaydyHOTO IIO3HAHWMS,
CTPOSHHH, MHOTOOOpa3uM M OCOOCHHOCTSX JKUBBIX CHCTEM pa3HOrO YPOBHS OpraHU3allMy,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH,

e (opmupoBaHue y OOy4arOUIMXCS IO3HABATENbHBIX, MHTEIUICKTYAIbHBIX M  TBOPYECKUX
CIOCOOHOCTEH B Mpollecce aHaTM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTHHM HAYyYHBIX B3TJISJIOB,
Uil ¥ TOAXO00B K U3YYEHHIO )KHUBBIX CUCTEM Pa3HOTO YPOBHS OPTraHH3aLUH;

e CTaHOBJECHHE Yy OOyYaromuxcs OOWEeH KyJIbTypbl, (YHKIMOHAIBHONH T'PAMOTHOCTH, Ppa3BUTHE
YMEHHI OOBSCHATH M OLCHUBAThH SIBICHUS OKPYKAIOLIETO MUPA XHBOH NMPHPOJBI HA OCHOBAaHUHU
3HAHUH U OTIBITA, TIOJTYYCHHBIX PH U3YYECHUU OUOJIOTHH;

e (opmupoBaHHE Y OOY4YaIOMIUXCS YMEHHUH WIUTIOCTPHPOBATH 3HAYEHHE OMOJOTMYECKUX 3HAHHU B
NPAaKTUYECKON NEeSTETbHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAMIMHCKUX TEXHOJIOTHHA H
arpoOMOTEXHOJIOTHIA;

e BOCHHTaHWE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 4YEJIOBEKOM JKHBOM  NPHUPOJBI,
HE0O0XOIMMOCTH OEpEeKHOTO OTHOIICHUS K HEM, COOMIOJIEHHUs STUUYECKUX HOPM IPH MPOBEICHUU
OHMOJIOTHYECKUX UCCIIETOBAHUM;

e OCO3HaHHUE IIEHHOCTU OMOJOTMYECKUX 3HAHUH IS MOBBIIIEHUS YPOBHS 3KOJOTMUECKON KYJIbTYpBI,
Ut (GOPMHUPOBAHHS HAYYHOTO MHUPOBO33PEHHS;

e TpPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCEAHEBHOM KU3HU JUISl OLIEHKH MTOCIIEICTBUM

CBOEH JEATENBHOCTH 110 OTHOIICHHIO K OKPYXKalImel cpene, COOCTBEHHOMY 30POBEIO,

000CHOBaHME U COOIIOACHNE Mep NMPOPUITAKTUKH 3a00JI€BaHUH.

B cucreme CpeaHCro 06mero 06p2130BaHI/I}I ((BI/IOJ'IOFI/ISI», nzydacmasi Ha 0a3o0BOM YPOBHE, ABJIACTCA
00s13aTeNIbHBIM y‘~I66HI>IM npeamMeToM, BXOOAIIUM B COCTaB HpeI[MeTHOﬁ obnactu «ECTCCTBGHHO-Hay‘-IHBIG
NpEaAMCTEBI.

Jlnst peanu3anny NporpaMMBbl UCHIOIB3YIOTCA YUE€OHUKH, JOMYIICHHBIE K MCIOJIb30BAHUIO NIPU pealn3aluu
MMEIOIINX TOCYIapPCTBEHHYIO aKKPEIUTAIINIO 00pa30BaTeIbHBIX IPOTrPaMM HA4aIbHOTO OOIIEro, OCHOBHOTO
obmiero, cpegHero oOmero oOpa30BaHUS OpPraHU3ALMsSMH, OCYIIECTBISIOIIUMH  00pa30BaTENbHYIO
IesSTeTbHOCTD, puka3oM Munnpocsemenus ot 21.09.2022 Ne 858

DNeKTpOHHBIE 00pa30BaTelbHBIE PECypChl, JOMYIIEHHbIE K HCIOJNB30BAHUIO TMPU  pealn3alliu
00pa30BaTeNbHBIMU OPTaHU3ALUSAMH, HMEIOIIMMH TOCYJAapPCTBEHHYIO aKKpEIUTAIlUio, 00pa30BaTebHBIX
NporpaMM HayalbHOrO OOINEro, OCHOBHOTO OOINEro, CpeaHero ooOmero oOpa3oBaHHsS IPUKA30M
Munnpocsemienus ot 02.08.2022 Ne 653



H.]IaanyeMble PE3yJabTAaThbl OCBOCHHI IIPECAMCETA

Cormacno ®I'OC COO, ycraHaBiuBaloTCs TpeOOBaHMA K pE3yJlbTaTaM OCBOCHHS OOYyYarOMIMMUCS
IPOTpaMM CPEAHEro o0IIero o0pa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM.

JINYHOCTHBIE pPe3yJabTAThl

B cTpyKType JMYHOCTHBIX pE3yJbTAaTOB OCBOCHHUS IpeaMmera «bHonorus» BbIIEICHBI CIEIYIOLUE
COCTABJIAIOLINE. OCO3HAHHE OOYYAIOUIMMHUCH POCCUHCKOM IpakJaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BHUTHUIO, CAMOCTOSITEILHOCTH M CaMOOINPEAETICHNI0, HAIMYMEe MOTHUBAIMM K OOYYEHHUIO OHOJIOTHH,
LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHMX YOEXKIEHHH JIMYHOCTHM Ha OCHOBE KIIOYEBBIX LIEHHOCTEH H
UCTOPUYECKUX TPATUIHUNA Pa3BUTHA OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIuXCs
PYKOBOJCTBOBATbCSl B CBOEH JIEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMM, NPUCYIIUMHU CHCTEME
OMOJIOTMYECKOro 00pa30BaHMs, HAJIMYME HKOJOTHYECKOro MPABOCO3HAHUS, CIIOCOOHOCTHU CTaBUTh LU U
CTPOUTH KU3HCHHBIC IIJIAHBI.

JInanocTHBIC PE3YJIbTAaThl OCBOCHHUA IPEAMCTA «bnonorus JAOCTUTAaKOTCA B CIOHUHCTBEC yqe6H0171 u
BOCIUTATEILHONW JEATEIILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUHCKUMHU COIMOKYJIBTYPHBIMH,
HCTOPUUCCKHMMU U JYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, NPUHATBIMU B O6HICCTBC I[mpaBuJiaMM U HOpMaMH
MOBE/ICHUA U CIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHHWS, CAMOBOCHUTAHHS M CAaMOPA3BHUTHUSA, Pa3BUTHSL
BHYTPEHHEN MO3UIMHU JIMYHOCTH, MATPUOTU3MA, YBAXKEHHS K 3aKOHY W IPABOMOPAJIKY, YEJIOBEKY TpyAa U
CTapuieMy IOKOJICHHIO, B3aUMHOTO YBa)KEHUS, OEpeKHOr0 OTHOLIEHUS K KyJIbTypHOMY HACIEAUI0 U
TpaJuLMsIM MHOTOHALIMOHAILHOTO Hapoaa Poccuiickoii denepanuu, npupojie U OKPYKaAOIIEN Cpee.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS ydeOHOro mnpeamera «buonorusp» MOMKHBI OTpakaTb TOTOBHOCTh U
CIIOCOOHOCTh OOYyYaroIUXCcsl PYyKOBOACTBOBAaTbCcS C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMENH JMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX YOEKIEHUI, COOTBETCTBYIOILUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHHMCKOTrO OOIIECTBa, pacIIMpEHHe JKU3HEHHOI'O OMbITa U  OIbITa
JEATEIBbHOCTH B IPOLIECCE PEATM3alMA OCHOBHBIX HANPABICHUM BOCIUTATEIBHOM NEATEIBHOCTH, B TOM
YHUCJIE B YACTH!

1) rpa:kIaHCKOro BOCIIMTAHMSA:

e CPOPMUPOBAHHOCTHh TPAKIAHCKOW IMO3HUIIMKA OOYYAOIIEroCs KaK aKTHUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO O0IIeCTBa,

e O0CO3HAaHHWE CBOMX KOHCTHUTYIIMOHHBIX IIPAaB M 00SI3aHHOCTEH, YBaXKCHHE 3aKOHA U TTPABOIIOPSJIKA;

e TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MMPOECKTOB, PEIICHUN
Y4eOHBIX W TO3HABATEIHHBIX 3124, BBITOJIHEHUH OMOJIOTHYECKHUX IKCIICPUMEHTOB,;

e CMOCOOHOCTh OMNpPEAENsATh COOCTBEHHYIO MO3UIUIO IO OTHOIICHUIO K SIBICHUSM COBPEMEHHOM
SKH3HH U OOBICHATH €€;

e YMEHHE YYHUTHIBATh B CBOUX JACHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS
JIOJICH ¢ pa3HBIMH YOKICHHUSIMHE, KYJIbTYPHBIMU IICHHOCTSAMHU U COITUATBHBIM TTOJI0KEHUEM;

e TOTOBHOCTH K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBIMIOJIIHEHHUS YUEOHBIX, TO3HABATEIHHBIX

U HCCIENOBAaTEIbCKUX 33Jla4, YBAKUTEIBHOIO OTHONICHHS K MHEHHUIO OINOHCHTOB TIPH

00CyKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJEPKAHUS,

TOTOBHOCTh K TYMaHHUTAPHON U BOJIOHTEPCKOM JIEATSIIEHOCTH;

2) MAaTPHOTHYECKOTO BOCIIUTAHHUS



e c(hOpMUPOBAHHOCTH POCCUHUCKOM TpaskIaHCKON MACHTHYHOCTH, TATPUOTHU3MA, YBAXKECHHUS K CBOEMY
Hapoxdy, YyBCTBA OTBETCTBEHHOCTH mepea PoanHoM, ropiocTy 3a ¢Boil kpail, cBoto Poauny, cBoi
A3BIK U KyJIbTYPY, IPOILIOE ¥ HACTOALLEE MHOIOHALIMOHAJIBLHOTO Hapoaa Poccuy;

e IIEHHOCTHOE€ OTHOUIEHWE K NPHUPOAHOMY HACIEOUI0O M NaMATHHUKAM IMPUPOJbI, JOCTUKEHUAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

e CrMOCOOHOCTH OLEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAHOBJIIGHHE U Pa3BUTHE OHOJIOTHUH,
NOHWMaHHUA 3HA4YeHUS OWOJOTMM B TO3HAHMM 3aKOHOB TPUPOABI, B JKU3HU UEJIOBEKa U
COBPEMEHHOT0 O0IIeCTBA;

e wujeiliHas yOexIEHHOCTb, TOTOBHOCTh K CIIyXeHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
Cyns0y;

3) JAYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA .

e OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUKCKOTO HAPOAA,;

e c(hOpPMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, A THYECKOTO TTOBEACHUS;

e CIOCOOHOCTHh OIICHWBATh CHTYAaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha
MOpaJlbHO-HPaBCTBEHHbBIC HOPMBI U IIEHHOCTH;

e OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

e OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAaAULIHUSIMU HapoaoB Poccun;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

e OCTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas SCTETUKY ObITa, HAyYHOIO M TEXHUYECKOrO
TBOPYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLLIEHUI,

e TIOHMMAaHUE 3MOLMOHAIBLHOTO BO3/IEHCTBUS KUBOW TPUPOJBI U €€ IEHHOCTH,

e TOTOBHOCTh K CaMOBBIPD&KEHHUIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMJIEHUE MPOSIBISATH KadecTBa
TBOPYECKOH JINYHOCTH,

5) ¢usnueckoro BocnuTaHUsl, (OPMHPOBAHHSI KYJIBTYPHI 3/0pPOBbS W IMOIMOHAJIBLHOIO
OJ1aronosyqusi:

e TOHMMAaHHE W peanu3alus 3I0pPOBOro M 0e30macHoro obpasa KHM3HH (370pOBOE MHUTAHHE,
COOJTIOICHUE TUTUCHUYECKUX MPaBWJI U HOPM, COANaHCHPOBAHHBIA PEXXUM 3aHATHH U OTIbIXA,
perynsipHass (pu3MUecKas aKTHBHOCTB), OEpPEXHOro, OTBETCTBEHHOIO U KOMIIETCHTHOTO
OTHOUICHUS K COOCTBEHHOMY (PU3MYECKOMY M TICUXHYECKOMY 3/I0POBBIO;

e TOHMMAaHHUE IIEHHOCTH TPAaBWI HMHIMBHIYAILHOTO M KOJUIEKTUBHOTO OE30MacHOTO TOBEICHHS B
CUTYaIUsIX, YTPOXKAIOIINX 3I0POBBIO M )KHU3HH JTFO/ICH;

e OCO3HAHUE MOCJEACTBUN U HETIPUSTHUS BPEIAHBIX MPUBBIYEK (YIIOTPEOIICHHS AJTKOTOJIsl, HAPKOTHUKOB,
KypeHUs);

6) TPy10BOr0 BOCIIMTAHUSI

TOTOBHOCTB K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPy 10to0ue;

TOTOBHOCTh K AaKTUBHOW JAESTENBHOCTH TEXHOJOTHYECKOW M COLMAIbHOM HalpaBIE€HHOCTH,
CIOCOOHOCTH WHUITMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIHHO BBITIOTHATE TAKYIO JIEATEILHOCTH,
MHTEpPEC K pPa3nuyHbiM cdepaMm MpodecCHOHANIBHON NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiei mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE )KN3HECHHBIE TIIaHbI;
TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO 1 CaMOOOPa30BAHUIO HA MPOTSHKECHUH BCEH KU3HU;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:



e OKOJIOTUYECKH LIeIecO00pa3Hoe OTHOIIEHHE K MPUPOJE KaK UCTOYHHMKY XHU3HHM Ha 3eMiie, OCHOBE
€€ CyIIeCTBOBAHUA,

e TIOBBILICHHUE YPOBHS IKOJOTHUECKON KyJIbTYphI: IPUOOPETEHNE ONBITA INIAHUPOBAHUS TIOCTYIIKOB U
OLICHKH MX BO3MOJKHBIX ITOCIEACTBUM JUIsl OKPYIKAIOIIEH Cpeabl;

e OCO3HaHUE II00ATBHOTO XapaKTepa HIKOJOTHIECKUX MPOOJIEM U MyTel UX pelieHus;

e CIIOCOOHOCTb HCIOJIB30BaTh MPUOOpETaeMble MPHU H3y4YEHUH OHOJIOTMM 3HAHMS U YMEHHs IpH
peuieHu npoOIieM, CBSI3aHHBIX C PAMOHAIBHBIM HPUPOJIONOIH30BaHHEM (COOIIOACHUE TIPABHII
IIOBEJICHNUS B IIPUPOJIE, HAIIPABICHHBIX HA COXPAaHCHUE PAaBHOBECHS B DKOCUCTEMAX, OXPAaHY BUIOB,
9KOCHCTEM, OHOChEpHI);

e QAKTMBHOE HENPUATHE ICHCTBUM, NPUHOCALIMX BPEI OKPYXKAlOLIEH INPUPOJHON Cpele, YMEHHE
IPOTHO3UPOBATh HEOJArONPUATHBIE SKOJIOIMUYECKHE MTOCIEACTBUS NPEANPUHIMAEMBIX IEHCTBUH U
IIPEAO0TBpAIATh UX;

e HAJIWYME PAa3BUTOrO DKOJOTMYECKOIO MBIIIICHUS, SKOJIOTHYECKON KYJIBTYPBbI, OIBITA IEATEIbHOCTH
DKOJIOTMYECKOM HANPABICHHOCTH, YMEHHs pPYKOBOJICTBOBATHCS HMM B II03HABaTEIbHOMH,
KOMMYHHMKaTUBHOM M COLMAJIBHOW IIPAKTUKE, TOTOBHOCTM K Y4YacTUIO B IPaKTUYECKOU
JIeATEIIbHOCTH SKOJIOTMYECKOW HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

e c(hOopMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHON NMPaKTHKH, OCHOBAHHOIO Ha AMAJOre KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B IOJUKYJIbTYPHOM MUDE;

e COBEpIICHCTBOBAHUE SI3bIKOBOM M UMTATENILCKOM KYJIBTYphl KaK CPE/ICTBA B3aMMOJEHCTBHS MEXTY
JIOJIbMU U TI03HAHUS MUDA;

e IOHMMaHHE cheuu(puKkd OHOIOTMHM KaK HayKd, OCO3HaHusi €€ poin B (OpMHUPOBAHUU
PalMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3/IaHUM LEJIOCTHOIO MPEACTABICHUS 00 OKpYXKaroIeM
MHUpe Kak O eIMHCTBE MpHUPOJbI, YeJIOBeKa U OOIIecTBa, B TMO3HAHUM MPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHny nIpobiieM COXpaHEHUs TPUPOJIHOTO PaBHOBECHS;

e yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU ISl COBPEMEHHOM LMBMIM3ALMU. 00ecle4eHus: HOBOTO
YPOBHSI Pa3BUTHS MEIWLMHBI, CO3JAaHHE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pellaTh
pecypcHble MpoOJieMbl Ppa3BUTUS 4YENOBEYECTBA, IOMCKa MyTell BbIXOJa U3 TJI00ATBHBIX
HKOJIOTMYECKUX MpoOsieM U oOecreueHus nepexona K yCTOWYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
UCIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

e 3aMHTEPECOBAHHOCTh B IMOJIYYEHUH OHOJIOTMYECKMX 3HAHMM B MLENAX T[OBBIIIEHUS 001Iei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, KaK COCTaBHOM 4acTh ()yHKIHMOHAJIbHOU
rpaMOTHOCTH o0yuaronuxcs, GopMUpPyEMOH NpU U3y4EHUN OMOJIOTHH;

e TIOHMMAaHHUE CYLUTHOCTH METO/0B MMO3HAHMS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
HCIIOJIb30BATh IMOJIydaeMble 3HAHUS AJI aHaiu3a U OOBSICHEHUS SIBJICHUN OKPYXKAlOUIero Mupa u
OPOUCXOAIIMX B HEM HM3MEHEHUH, yMeHHE JeiaTb OOOCHOBaHHBIE 3aKJIIOYEHHS Ha OCHOBE
HAy4YHBIX ()aKTOB ¥ UMEIOIIMXCS IaHHBIX C LIEJBIO MOJIy4YEHHUs JOCTOBEPHBIX BHIBOJIOB,;

e CIIOCOOHOCTb CaMOCTOSITEIbHO HCIOJb30BAaTh OMOJIOTMYECKHE 3HAHUS Ul pelieHus: mpolsieM B
pealIbHbIX KU3HEHHBIX CUTYaIUsX;

e OCO3HAaHUE IEHHOCTM HAYYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISITh NPOEKTHYIO U
HCCJIEIOBATEBCKYIO S TeIbHOCTh MHIMBUYaJIbHO U B TPYIIE;

e TOTOBHOCTh U CHOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHHIO U CaMOOOpa30BaHHIO, K aKTUBHOMY
MOJYYEHHIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTSIMH.

MerTanpeaMeTHbie Pe3yJabTaThI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS ydeOHOro mnpenMera «buonorusp» BKIIOYAIOT: 3HAYUMBIE IS
(GOopMHUPOBaHUS MHUPOBO33PCHHUS OOYYAOIIUXCS MEKIUCIUIUIMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHbIS



MOHATHUS, OTPAXKAIOUIME IEJIOCTHOCTh HAYYHOM KapTMHBI MHUpPa M CHEHNU(HUKY METOIOB IO3HAHMI,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPTHsl, SBJICHHE, MPOIECC, CHCTEMa, HAy4YHbIH (akT,
NPUHIMUI, THUIIOTE3a, 3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, UCCIelIOBaHue, HAOMI0IEeHHe, H3MEpEHHE,
IKCIIEPUMEHT M JIPYTHX), YHUBEpCajbHble y4eOHbIe neiicTBUS (MO3HABATEIbHBIC, KOMMYHHKATHBHbIE,
peryJisTUBHBIC), oOecreunBaronme (OPMHUPOBAaHHE (YHKIHMOHAIBHOW T'PAMOTHOCTH M COLMAIBHOM
KOMIIETEHIINHT oOyyaromuxcs, CIOCOOHOCTh o0y4aromuxcs HCII0JIb30BAaTh OCBOECHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHWA W  yHHUBEpCAJbHbIC Yy4yeOHBbIE JCHCTBUS B
[T03HABATEJIbHOW U COLMAIbHOM MPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS POTPAMMBI CPETHEr0 00IIero 00pa30BaHUsI TOKHBI OTPAXKATH:
OBjaieHHe YHUBEPCAIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUSMM
1) 6a3oBbIe JOrHYecKHe AeCTBHS:

e CaMOCTOATEIHHO (POPMYIHPOBATH U AKTYaJIH3UPOBATH MIPOOIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

e HCIIOJB30BATh NPH OCBOCHHM 3HAHUN MPHEMBI JIOTHYECKOTO MBbIILUICHHUS (aHalInM3a, CHHTE3a,
CpaBHEHHS, KiacCUpHUKauK, OOOOIEHHs), PACKPHIBATH CMBICT OHOJOTHYECKHX TMOHSTHI
(BBLIEIATH UX XapaKTepHBIC MPU3HAKH, YCTAHABIUBATD CBA3U C IPYTHMHU HOHATHSIMH);

e OIpEAeNsaTh LENU JIeATEIbHOCTH, 33a/1aBas MapaMeTpbl U KPUTEPUU HX JOCTIKEHHUS, COOTHOCUTh
pe3yIbTaThl I€ATEILHOCTH C TIOCTABJICHHBIMHU LIEIISIMU;

e HCMOJB30BaTh OMOJIOTHYECKUE TOHATUS ISl 00bsICHEHUs (DaKTOB U SIBJICHUIA KUBOU MPUPOIDI;

e CTPOUTH JIOTMYECKHE pacCyKiAcHUs (MHIYKTHBHBIC, [CAYKTHUBHBIC, 110 AHAJIOTHH), BBIABJISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUHsI B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOABI U
3aKITIOYEHUS;

e TPUMEHSATh CXEMHO-MOJENbHBIE CpPEICTBA JMJIsI MPEACTABICHHUS CYHIECTBEHHBIX CBA3E€H H
OTHOIIIEHUN B W3Y4YaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

e pa3pabarbiBaTh IUIAH PEIICHUs] MPOOJIEMbI C Y4YETOM aHall3a HMMEIONIUXCS MaTepUAbHBIX U
HEMaTepHUalbHBIX PECYPCOB,;

e BHOCHUTH KOPPEKTHUBHI B JIEATEIHLHOCTh, OIIEHUBATH COOTBETCTBHE PE3YJIHTATOB IIEJSIM, OIEHUBATH
PUCKH MOCIEACTBUMN AESATEIBHOCTH;

e KOOPIMHHUPOBATH W BBIMOJHATH pabOTy B  YCIOBHUSX PEATBbHOTO, BHUPTYyIbHOTO W
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS,

e pa3BHBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCIE0BATENbLCKHE IEHCTBHS:

e BIAJETh HaBBIKAMH Y4eOHO-MCCIEIOBATEIbCKOM M TMPOEKTHON JAESITeNbHOCTH, HABBIKAMU
paspenieHus: npodieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITENIBHOMY TIOMCKY METOJOB
pELIeHUs] TPAKTUYECKUX 33]1a4, MPUMEHEHHIO Pa3IUYHbIX METOJIOB MTO3HAHUS,

e WCIOJIB30BaTh pa3JIMYHBIE BUIBI JACATEIBHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TIPEOOPA30BAHUI0 W TPHUMEHEHHUIO B yYEOHBIX CHUTYyalMsX, B TOM YHCIE TpU
CO3/ITaHWHU YYEOHBIX M COITUATLHBIX MTPOCKTOB,;

e (¢opMUpOBaTH HAYyYHBI THUI MBIIUICHUS, BIAAECTh HAYYHOW TEPMHHOJOTHEH, KIHOUYEBHIMU
MOHATHAMH U METOJIAMHU,

e CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIC 3a/1a4l B 00pA30BATEIBHON ESATEIHHOCTH U KU3HEHHBIX
CUTyaIusX;

e BBISBISITh MPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJIUM3UpPOBATh 3a/1auy, BbIIBUIATh THIOTE3Yy €€
pelIeHus, HaXOUTh aprYMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTphbl U
KPUTEPUU PEILICHHUS,



e JAHAJIM3UPOBATH IMOJYUYCHHLIC B XOJAC PCHICHUA 3aJadyd PC3YyJIbTATbl, KPUTUYCCKH OLICHUBATH HUX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIECHUBATh IPUOOPETEHHBIH OIIBIT;

e OCYLICCTBIIATh ICJICHANPABICHHBIA MOUCK IMEPEeHOca CPEICTB M CIIOCOOOB JICHCTBUS B
po(hecCHOHATILHYIO CPEIY;

e yMETh MEPEHOCHTH 3HAHMUS B [MO3HABATEIBHYIO U MPAKTHYECKYIO 00IaCTH KHU3HEACATSIbHOCTH;

e yYMETb MHTETPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 00JaCTeH;

e BBIIBUraTh HOBBIC HJCH, MPEIaraTh OPUTHHAIBHBIC MOAXObI M PELICHHUS, CTABUTh MPOOJIEMbI
3aJ1auu, JIOMYCKAIOIINEe aJIbTEPHATHBHBIC PEIICHHS.

3) paboTa ¢ uHpopMaIHeii:

OPHEHTHPOBAThCS B PA3IMUYHBIX MCTOYHHKAX WH(popMmamuu (TeKcTe yueOHOro mocoOus, HayIHO-
HOIYJIIPHOM JUTEpaType, OMOJOTHYECKUX CIOBAPSX M CIPABOYHHUKAX, KOMITBIOTEPHBIX 0azax
JaHHBIX, B VIHTEepHETE), aHATM3UpOBaTh HH()OPMAIINIO PA3THYHBIX BUAOB H (POPM MPEACTABICHHUS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

e (GopMyIUPOBATH 3aMPOCH U MIPUMEHSITh PA3TUYHBIE METOIbI IIPU TIOUCKE B OTOOPE OMOIOrHUECKOi
uHpOpManuu, HeOOXOIMMOM [T BBITIOJIHEHHS YIeOHBIX 33/ad,

e TmpuoOpeTaTh  OMBIT  HUCHONB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTHBHOI'O UCIIOJIb30BAaHUS PA3JINYHBIX [IOMCKOBBIX CUCTEM;

e CAMOCTOATEIBHO BHIOMpATh ONTUMANbHYIO (DOpPMY MpEeACTaBICHUS OMOIOTHYECKON HH(pOpMAIIH
(cxeMbl, TpaduKH, JUArpaMMbl, TAOJIUIIbI, PUCYHKH U JIPYTOE);

e HCIMOJB30BaTh HAYYHBIN SI3bIK B KAUECTBE Cpe/ICTBa Ipu paboTe ¢ Guosjornueckoi nHbopMaiuei:
NPUMCHSTh XUMHYECKHE, (U3MYECKHMEe W MaTEeMAaTHYECKUe 3HAKHM W CHMBOJIBI, (OPMYIIBI,
ab0peBuaTypy, HOMEHKJIATYypy, HCIIOJNb30BaTh U MPEoOpPa30BbIBATH 3HAKOBO-CHMBOJIHYECKUE
CpEJCTBA HAIJISIIHOCTH;

e BIAJETh HABBIKAMHM DPACTIO3HABaHHUS M 3alUThl WH(pOpMaluK, HHPOPMAIIMOHHON 0e30macHOCTH

JTUYIHOCTH.

OBj1ajieHre YHUBEPCATLHBIMA KOMMYHHKATHBHBIMH 1€ CTBHSIMH ;
1) o6enue:

e OCYUIECTBJISITh KOMMYHHUKAaIlMM BO BCeX cdepax >KM3HM, aKTMBHO YYacTBOBAaTh B JUAJIOTEe WM
JMCKYCCHU TIO0 CYIIeCTBY oOOCyxkmaemoii Tembl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKa3bIBATh
CY/KIEHHS OTHOCUTEJIBHO BBIIIOJIHEHUS MpeJlaraéMOM 3aJadd, Y4YMUTbIBaTb MHTEPECHl U
COTJIACOBAHHOCTH MO3MIIUHI IPYTrUX YIACTHUKOB TUAJIOra I TUCKYCCHH);

e pacro3HaBaThb HeBepOaJbHBIE CpEACTBAa OOLICHMS, MOHMMATh 3HAUYEHHE COIMAIBHBIX 3HAKOB,
MPENOCHUIOK BO3HUKHOBEHHUS! KOH(MIMKTHBIX CUTyallUd, yMeTh CMsryarb KOHQUIMKTBI U BECTU
NIEPETOBOPBHI;

e BIAJETh PA3IUYHBIMHU CIIOCOOAMHU OOIEHUS M B3aHUMOJCIHCTBHS, MOHUMATh HAMEPEHHUS APYTUX
Jro/iel, TPOSIBIATH YBAXKUTEIbHOE OTHOIIEHHE K COOECEeHMKY M B KOPpPEKTHOH ¢opme
(dbopMyIIHpOBaTh CBOM BO3PAKEHUS,

e Ppa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIB30BAHNUEM SI3BbIKOBBIX CPE/ICTB.

2) coBMecTHAas 1eATeJIbHOCTbD:

e TIOHWMATh W HMCIIOJIF30BaTh MPEUMYIIECTBa KOMAaHAHON W WHAMBHIYaIbHON pabOTHI IPU pEIICHUH
Ouonornyeckoil mpoOieMbl, OOOCHOBBIBATH HEOOXOIMMOCTbh IMPHUMEHEHHsI TPYMHIOBBIX (GOpM
B3aUMOJICHCTBUS TP PEIICHUH YIeOHOH 3a/1auW,

e BBHIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JACUCTBUH C yd€ToM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)KJJOTO WIeHa KOJIJIEKTHBA,



MPUHUMATH [IETTH COBMECTHOM AESITENTbHOCTH, OPTAaHU30BBIBATH U KOOPIUHUPOBATH JCHCTBHS 1O €€
JOCTHKEHUIO. COCTaBJIATh IUIAH JEUCTBUM, pacHpeleNsiTh Poju ¢ y4éTOM MHEHUN yYacCTHHKOB,
00CyXJ1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAa4yeCTBO CBOET0 BKJIaJa M KaXKJIOT0 y4YacTHHKA KOMaHIbl B OOIIMI pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM,;

mpenjaraTb HOBbIE MPOEKTHI, OLIEHWBATh WJEU C TMO3ULIHUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISTh TMO3UTHBHOE CTPATErMUECKOE IMOBEJCHUE B Pa3IMYHBIX CUTYyalUsX, HPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

OBiaieHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU JAeiiCTBUSIMM

1) camoopranu3anus:

HCIO0JIb30BaTh OMOJIOTMYECKUE 3HAHMS VIS BBISBICHUS MPOOJIEM M UX PEIICHUS B KU3HEHHBIX U
Y4eOHBIX CUTYyallUsX;

BBIOMPAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWH IEJEBBHIE M CMBICIIOBBIE YCTAaHOBKH B CBOHX
JEUCTBUAX M IOCTYIKax IO OTHOIIEHUIO K JKMBOM NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYIKAIOIINX;

CaMOCTOSITEJIHO OCYILECTBIIATh MO3HABATEIbHYIO JACATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTAaBUTh U
dopMynnpoBaTh COOCTBEHHBIE 3aJaud B O0Opa30BaTEIIbHOM JEATEIbHOCTH M KU3HEHHBIX
CUTyalusx,;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEIICHHs NpoOIeMbl C YYETOM HUMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NPeNOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTYalLMIM;

paciMpsATh paMKU y4eOHOTo IpeIMeTa Ha OCHOBE JINYHBIX MPEANOUYTEHHIH;

JieJ1aTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIO0CcOOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUILIMU B pa3HbIX 00IACTAX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBI YPOBEHB.

2) CaMOKOHTPOJIb!

AaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCUTb KOPPCKTHBBI B JCATCIBHOCTH, OLCHUBATH
COOTBCTCTBUEC PE3YJIbTATOB LCIIAM,

BJIaJACTb HaBbIKaMH MO3HAaBaTEIbHOMI pe(b.]'ICKCI/II/I KaK OCO3HaHHus COBCPUHIACMbBIX HCﬁCTBHﬁ )51
MBICJIIMTCJIIbHBIX ITPOLECCOB, UX PE3YJIBTATOB U OCHOBaHI/Iﬁ, HUCIIOJIB30BaTh HpI/IéMI)I perJ'IeKCI/II/I JJIA
OLICHKU CUTYyalluu, BBI60pa BCPHOI'O PCIICHUA,

YMETh OLICHHUBATh PUCKH U CBOCBPEMCHHO NPUHUMATh PECHICHUSA 110 UX CHHKCHUIO,

IIPUHHAMATh MOTHUBBI M API'YMEHTBI APYIHUX IIPU aHAIIU3€ PE3YJIbTATOB ACATCILHOCTH,

3) npuHsATHE Ce0s1 U IPYrUX:

MIPUHUMATD ce0sl, TOHUMAas CBOU HEJAOCTAaTKU U TOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3E PE3YyJIbTAaTOB ACATENbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUH JPYTOTo YesloBeKa.

IlpeamMeTHbIC Pe3yabTaThI



[Ipenmernsie pe3ynbraThl OcBoeHus mporpammbel COO mo Ouonorud Ha 0a30BOM YpPOBHE BKJIIOYAIOT
cnenuduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUSI U CIIOCOOBI AEUCTBUM IO
OCBOEHHUIO, UHTEpIIpETALMU
U TipeoOpa30BaHUIO 3HAHUHM, BUJIBI IEATEIBHOCTH 0 MOJIYYEHHIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUN B
Pa3IMYHBIX YYEOHBIX CUTyalUsX, a TAKXKE B pEalbHbIX )KM3HEHHBIX CUTYalLlUsX, CBA3aHHBIX ¢ Onojorueil. B
IporpaMMe IpeaMeTHbIE Pe3yIbTaThl IPEICTABICHbI 10 TOaM 00yUYeHHUS.
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[IpenMeTHBIC pe3yIbTaThl OCBOCHUS yaeOHOTO npeamera «buonorus» B 10 kiacce JOIKHBI OTPaKaTh:

cpOpMUPOBAHHOCTH 3HAHUI O MECTE ¥ POJIM OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHMS €CTECTBEHHBIX

HayK, B (OPMUPOBAaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOH KAapTHHBI MHpa H HAYYHOTO

MHPOBO33pEHUS, O BKJIAJIC POCCHHUCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,

(YHKIIMOHAJIBHOM IPAMOTHOCTH YEJIOBEKA JUIS PEIICHHS KU3HCHHBIX 3a/1a4;

e yMEHHE pacKpbIBaTh COJCP)KAHHE OHOJIOTMYECKUX TEPMHUHOB W TIOHATHH. JKU3HB, KIIETKA,
opraHusm, MeTabom3M (0OMEH BEIIECTB M MPEBpAICHHE YHEPTUH), FOMEOCTa3 (CaMOperyJisius),
ypOBHEBasi ~ OpraHm3alMs  JKHBBIX  CHCTEM,  CaMOBOCIpOHM3BeACHHE  (PEHpOIYKIHS),
HACJIeJICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BHUTHUC;

e YMEHHUE M3JIaraTh OMOJIOTHYECKUE TeOpUH (KJIETOYHAs, XPOMOCOMHAs!, MyTallMOHHAs!, IICHTPaJIbHAs
JI0rMa MOJICKYJISIpHO# Onosoruu), 3akoHbl (I'. Menaens, T. Moprana, H. . BaBuiioBa) u y4ueHus
(0 ueHTpax MHOrooOpasuss W HPOUCXOXKICHHS KyIbTypHbIX pactenuii H. 1. Baswuiosa),
OIIPEICTISTh TPAHUIIBI HX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

e yMEHHE BJI3JIeTh METOAaMH HAYYHOT'O IO3HAHMS B OMOJIOTMH. HAaOJIOJCHHWE W ONHCAHHE >KUBBIX
CHCTEM, IPOLECCOB U SIBJICHHI, OpraHM3alds U IMPOBEICHHE OMOJOrMYECKOro IKCIICPUMEHTA,
BBIJIBIDKCHUE THIIOTE3bl, BBISBICHHE 3aBHCUMOCTH MEXKIy HCCIEAYeMbIMA BEITHYHMHAMH,
00BSCHEHHUE MOMYUYCHHBIX PE3yJbTATOB, HCIOIb30BAHHBIX HAYYHBIX MMOHATHUH, TEOPU U 3aKOHOB,
yYMEHHE JIe1aTh BHIBO/IbI HA OCHOBAHHMH TIOJyYSHHBIX PE3YJIbTaTOB,;

e yMEHHE BBIJCIATH CYIIECTBEHHbIC IPHU3HAKA BHPYCOB, KICTOK TPOKAPHOT W IYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOEHHOCTH IPOIIECCOB. OOMEHA BEIIECTB H
NpeBpaIleHUs] SHEPTUU B KJIETKE, (POTOCHHTE3a, IJIACTHYSCKOTO M JHEPreTHYECKOro oOMEHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHUS, Pa3MHOKEHHS, WHIWBHUIYaTbHOTO Pa3BUTHUS
opranusMa (OHTOTeHe3);

e yMEHHE NPHUMEHSTD IOyYSHHBIC 3HAHUS IS OOBSICHEHUS! OMOJIOTHYECKUX MPOILIECCOB U SBJICHUH,
JUISL TIPUHATHS TPAKTUYECKUX PEIICHUH B TIOBCETHEBHOW JKM3HU C LEJIBIO OOECTICYCHUS
0€301acHOCTH CBOETO 3J0POBbSI W 3/I0POBbS OKPY)KAIOIIMX JIIOJEH, COONIOJCHUS HOPM
IPaMOTHOTO TOBEJCHUS B OKPY)KAIOIICH TMPHPOJHON cpeae, MOHUMaHHEe HEOOXOJMMOCTH
UCIIOJIb30BAHUS JTOCTHDKCHUH COBPEMEHHOW OMONOTMHM M OWMOTEXHOJIOTHH Ui PalliOHAIBLHOTO
PUPOJIOTIONH30BAHHS;

e yMEHHE pellaTh JJIEMEHTapHbIE TCHETHYECKHE 33/1a4d Ha MOHO- W JUTUOPHUIHOE CKpEIIUBAaHUE,
CIICTUICHHOE  HACJICJIOBAaHUE, COCTABIISATH CXEMbl MOHOTHOPHIHOTO  CKpCIIMBAHUS IS
npe/ICKa3aHus HaceI0BaHHs IPU3HAKOB y OPTaHU3MOB,;

e YMEHHUE BBINOJHATH JJAOOpPATOpHbIE U MpaKTU4YecKue paboThl, cOO0aTh MpaBuiia Mpu padboTe ¢
y4eOHBIM U J1abopaTOpHBIM 000PYIOBAHUEM;

e yMEHHE KpPUTHYSCKH OICHHBaTh W HWHTEPIPETHPOBATh HHPOPMAIMIO OUOJOTHYECKOTO
COZICPKaHMs, BKJIFOYAIONIYIO IICEBIOHAYYHbIC 3HAHHMS W3 Pa3JIMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOi MH(OpMANNHU, HAYyYHO-TIOMYJIIPHbIC MaTepPHajbl), STHYECKUE ACTEKThl COBPEMEHHBIX
UCCcIIeJ0BaHU B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH,

e yYMEHHE CO3/aBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIE COOOIIEHMsI, 00001Ias OMOJIOTUUECKYIO

UH(QOPMAIIMI0O M3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO HCIOJIB30BaTh IOHSITUHHBIA arnmapar

Ouonoruu.



11-i#i kiaacce

HpeI[MeTHBIG PE3yJIbTaTbl OCBOCHUA yqe6H0ro npeamera «buonorus» B 11 Kaacce JOJIKHBI OTpaXKaTh.

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpa M Hay4HOTO
MHUPOBO33PEHUS, O BKJIaJIe POCCHUICKUX U 3apyOexHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTHH,
(YHKIMOHAIBHON TPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;

yMEHHE pacKpbIBaTh COJAEp)KaHHE OHOJOTMYECKMX TEPMUHOB M TOHSTHH: BUJA, MNOIYJISLMS,
reHo(OHI, BOIIOIHS, ABIXKYIIKE CHIIbI ((pakTOpbI) SBOIOIMH, IIPHUCIIOCOOIEHHOCT OPraHM3MOB,
BUJ000pa3oBaHue, OSKOJOrMYecKHe (aKTOpbl, OSKOCHUCTEMa, MPOAYLEHThl, KOHCYMEHTHI,
PEIYIEHTHI, IIeTH MUTAHUs, SKOJOTHIeCKas MUpaMuIa, OMoreoneHos, buocdepa;

yMEHHUE u3jiarath Ouosiormyeckue Teopuu (3BostonimoHHas teopus Y. JlapBHHA, CHHTETHYECKAs
TEOpUsi SBOJIOIMHU), 3aKOHbI M 3aKOHOMEpHOCTH (3apossimieBoro cxozictBa K. M. boapa,
yepe0BaHUA [JIaBHBIX HarpaBieHui u mytei sBomonnu A. H. CeBepiioBa, yuenus o Ouocdepe B.
U. BepHasickoro), onpeaesnsaTh PAaHULBI KX PUMEHUMOCTH K KHBBIM CUCTEMaM;

yMEHHE BIAJeTh METOJIaMU HAy4YHOTO MO3HAaHUS B OMOJOTHH. HAONIOJCHHE U OIMCAHUE >KUBBIX
CHCTEM, TPOLIECCOB W SIBJICHUH, OpraHM3alusi M TMPOBEIACHHUE OHMOJIOTUYECKOTO SKCIICPHMEHTA,
BBIIBIDKEHUE TUIIOTE3bl, BBIIBICHHE 3aBUCUMOCTH MEXIy HCCIEAYEMbIMA BETUYMHAMHU,
00BSICHEHUE TIOJTyUYEeHHBIX PE3YJIbTAaTOB, UCIIOIB30BAaHHBIX HAYYHBIX TOHATHH, TEOPUH M 3aKOHOB,
YMEHHE JIeaTh BHIBOJIbI HA OCHOBAHUH IMOJyYE€HHBIX PE3YyIbTaTOB;

YMEHHE BBIJICISATh CYIIECTBEHHBIC TPU3HAKH CTPOSHHUS OWOJOTHYECKUX OOBEKTOB.: BHJIOB,
MOMYJISIHM, TPOJYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTEOLIEHO30B M  SKOCUCTEM,
OCOOCHHOCTH  MPOLIECCOB.  HACJIEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOro  OTOOpa,
BUJI000pa30BaHus, MPUCHOCOOIEHHOCTH OPIraHMW3MOB, JEHUCTBUS JKOJOTMYECKUX (DAaKTOpPOB Ha
OpPTraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTHH B IKOCHCTEMAX, aHTPOIIOTEHHBIX H3MEHEHUH B
HKOCHUCTEMAX CBOECH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOr€OXMMUYECKUX IIMKIIOB B OHocdepe;
YMEHHE MPUMEHSATH TOTyUYeHHbIE 3HAHUS IS OOBSICHEHHS] OMOJIOTUYECKHUX MPOIECCOB U SIBIICHUH,
JUIs TIPUHATHS MNPAKTUYECKUX pElIeHWH B TOBCEJAHEBHOW JKM3HM C LENbI0 OOecreueHHs
0€30MacHOCTH CBOErO 3/I0pOBbS U 3J0POBbSl OKpPYXKAIOIIMX JIIOJEH, COONIOAEHUS HOPM
IPaMOTHOTO TIOBEIEHUSI B OKpY’Kalolled MNpUPOJHON cpele, MOHMMaHUEe HEOOXOJUMOCTH
HCTIOJIB30BaHUS JIOCTHKEHNH COBPEMEHHOW OMOJIOTHH JUTS PAIMOHAIBHOTO TIPUPO/IOTIONB30BaHUS,
YMEHHUE peliaTh 3JIeMEHTapHble OMOJOTHYECKUE 3a/1a4M, COCTaBIATh CXEMbI IIEPEHOCA BEUIECTB U
SHEPrUH B 3KOCHCcTeMax (IIeTU MUTAHUs);

YMEHHUE BBINOJHATH Ja00OpaToOpHble M MpakTU4ecKue padoThl, coOMOAaTh MpaBuia npu padore ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBaHUEM,

yMEHUE KpUTHYECKH OLEHHBaTb UM MHTEPIPETUPOBaTh HHGPOPMALHIO  OHOJIOTHYECKOTrO
COZICpPKaHMs, BKJIFOYAIOIIYIO IICCBIOHAYYHbIC 3HAHHMS W3 Pa3JIMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOW HMH(OpMAIUK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), pPacCMaTpUBaTh TJI0OAIBHBIC
HKOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HAM COOCTBEHHYIO
MO3HIINIO;

YMEHHE CO3/7]aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIC COOOIICHHS, 00001mas OHOIOTHIECKYIO
WH(OPMAIIMI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIONB30BaTh TMOHATUHHBIN ammapar
OMOJIOTHH.

Coaep:kanue y4eOHOro npeamMera

10-1 kjace

Tema 1. Buosorus kak Hayka.



buomorus xak HayKa. CB3b 61/IOJIOFI/II/I C 06H.[€CTB€HHBIMI/I, TCXHUYCCKUMU U APYI'UMH CCTCCTBCHHBIMU
HaykamH, ¢uimocoduert, ITUKOM, ACTETUKONH U TpaBoM. Posib Owonoruu B (POpMHUPOBAHUU COBPEMEHHOMN
HAy4YHOH KapTUHBI Mupa. CucremMa OMOJIOrMYECKUX HayK.

MeToapl MO3HAHMS KHUBOK MPUPOALI (HAOII0AEHHE, SKCIIEPUMEHT, OIMCAHNE, U3MEPEHNE, KiIacCH(HUKaII,
MO/JICJIMPOBAHKUE, CTATUCTHYECKAs 00pabOTKa TaHHbBIX).

JleMoHCcTpALMU:

[Toprpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, Jx. Yorcon u ®@. Kpux.
Tabnuis! u cxeMbl: «MeTO/ bl TO3HAHUS )KUBON TPUPOJIBD).

JlaGopaTopHble U IpaKTH4YecKne padoThI:

[TpakTnueckass pabora Ne 1. «Vcmonb3oBaHWE pPa3IUYHBIX METOJOB TP H3YYCHHUU OHMOIOTHYSCKUX
00BEKTOB).

Tema 2. JKuBble cCTEeMbI H X OPraHU3AIUSA.

JXKusbie cuctembl (OHOCHCTEMBI) KakK MpeAMET H3yueHUs Ouosnoruu. OTiIMYME JKUBBIX CHCTEM OT
HEOPraHUYECKOU IPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpPraHU3alMKU OMOCHUCTEM: MOJICKYISIPHBINA, KICTOYHbIH,
TKaHEBEIH, OpraHu3MEHHBIH, MOMYJISILUOHHO-BUA0BOM, 3KOCUCTEMHBIHN (6moreoreHOTHYECKUI),
OouocQepHbIit.

JdemMoHcTpanuu:

Tabmuie! u cxeMbl: « OCHOBHBIC TPU3HAKY KU3HI, « Y POBHH OpraHU3aIUH KUBON TPUPOIBD».
O6opynoBanue: moaens Mosekybl JTHK.

Tema 3. XuMHYECKHIi COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XHMHUYECKUE OJJIEMEHTHI: MaKpOAJIEMEHThI, MHKpPOAJIEMEHThl. Boma u
MHHEpPAJIbHBIE BELLECTBA.

DYHKIIMU BOJBI 1 MUHEPAJIBHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMoTrueckoro OamaHca.

benku. CoctaB u crpoeHue OETKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3ameHWMBbIE M 3aMEHUMBbIE
AMUHOKHCIIOTBI. AMHMHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBOH MOJIEKYJbl (MepBUYHAS,
BTOpPHYHAsI, TPETUYHAS M 4YETBEPTHUYHAs CTPYKTypa). XHMMHUECKHE CBOWCTBAa OenkoB. buonornveckue
(byHKIMU OEIKOB.

@depmeHTHl — Ouonoruyeckue katamusaTopbl. CTpoeHue (epMeHTa: akTHUBHBIA IIEHTp, cyOcTparHas
cnenuduuHocts. Kodpepmentsl. Butamunbl. OTinuns GepMEeHTOB OT HEOPTaHUYECKUX KaTallu3aTOpPOB.

VYraeBoapl: MoHOcaxapubl (TJIOKO3a, pub03a M jAe30kcupubo03a), aucaxapuiabl (caxapos3a, J1aKTo3a) U
noJrcaxapuabl (Kpaxmai, TIMKOTeH, [e/UTi0103a). buonornyeckue GpyHKIMK yIIeBOIOB.



Jlunuper:  Tpurmmuepunsl,  Qochomunuaer,  crepouabl.  [uapoduinbHO-TUAPOGOOHBIE  CBOWCTBA.
buonorudeckue pynkimy umuoB. CpaBHEHHE YIIICBOIOB, OCIIKOB M JIMITHIOB KaK HCTOYHUKOB YHEPTHH.

Hyxneunosbie kucnorsl: JJHK u PHK. Hykneotuasl — MoHOMEpbl HYKJIEMHOBBIX KHUCIOT. CTpoeHue M
¢byukuun JIHK. Ctpoenne u pynkiuu PHK. Buger PHK. AT®: ctpoenue u GpyHKImu.

[uTtonorusa — Hayka o kierke. Kierounas teopus — npumep B3aUMOJICHCTBUS UJei U (AKTOB B HayYHOM
MO3HaHUHU. MeTO/bl U3yUeHUs KICTKH.

Krnerka kak menoctHas »xuBas cucrema. OOmiuMe MpU3HAKU KIETOK. 3aMKHYTas HapyXHas MeMOpaHa,
mosekysbl JIHK kak reHeTH4ecKuii amnmapar, cucTemMa CHHTe3a OelKa.

Tumnb! KJIETOK: SyKapuoTH4ecKas u npokapuorndeckas. OCOOEHHOCTH CTPOCHUS MPOKAPUOTHIECKOMN KIETKH.
Knerounas crenka Oakrtepuil. CTpoeHHE 3yKapHOTHUECKOW KiIeTKU. OCHOBHBIE OTIMYHUS PACTUTEIIBHOM,
KUBOTHOW ¥ TPUOHOMN KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPHI KIETOK — KJIETOYHAas CTEHKA, IIMKOKAIWKC, uX (QyHkmuu. [lmazmarudeckas
MeMOpaHa, e€ coiicTBa U ¢pyHKIuH. [{uTonnazma u e€ opranouabl. OqHOMEMOPAaHHbBIE OPTaHOUIBI KIETKH:
OIIC, ammapar ['onbmxu, auzocombl. [1omyaBTOHOMHBIE OpPraHOMIBI KJIETKU: MUTOXOHAPWHU, TUIACTHBI.
[IpoucxoxaeHne MHUTOXOHIpPUN M TutacTHA. Buael 1umactua. HememOpaHHBIE OpPraHOWIBI  KIICTKH:
puUOOCOMBI, KJICTOYHBIH IICHTP, IIEHTPHOIHM, PECHUYKH, KIyTHKH. DOYHKIUW OPraHOUIOB KIETKH.
Bxirouenus.

Snpo — perynstopHblid neHTp kieTku. CTpoeHue sapa: saepHas 000J0YKa, KapuoIla3Ma, XpPOMAaTHH,
SJPBIILIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIIETKE.
JdemMoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkunc,
P. ®pankmun, K. M. bap.

ZLI/IanaMMBI: «PacnpeﬂeneHHe XUMHYECKHX DJIIEMEHTOB B HEKHBOM pupoac», «Pacnpez[eJIeHI/Ie
XUMHYECKHUX IJIEMEHTOB B JKHBOM IIpHUPOACH.

Tabmumpr u cxembl: «lleprognyeckas TabauIa XUMAYECKHX SJIEMEHTOBY», «CTpOEHHWE MOJEKYJBl BOJBDY,
«buocunres Oenka», «CtpoeHue Mojekynbl Oenkay, «Ctpoenue depmeHTay, «HyKIeHHOBBIE KHCIOTHI.
JOHK», «Ctpoenne monekyiasl AT®», «CTtpoeHHe >3yKapUOTHUECKOW KIETKH», «CTpOEHUE KUBOTHOMU
KJIeTKN», «CTpoeHue pacTUTENbHOU KIETKW», «CTpOE€HHUE MPOKAPUOTHYECKOU KIeTKW», «CTpoeHue sapa
KIIETKNY, « YTIEBOILD, «JINIINIOBD.

O6opynoBaHue: CBETOBOW MHKPOCKOM, 00OpyJOBaHHWE [Js TMPOBEIEHUS HAOMIOACHUN, W3MEpEHUH,
AKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIIBHBIX, JKUBOTHBIX M OAKTEPHAIBHBIX KIIETOK.

JlabopaTopHbIe M IpaKkTHYeCKHEe PadOThI:

Jlaboparopuas pabota Ne 1. «lM3ydeHue KaTaIuTHYECKOW aKTUBHOCTH (DEpMEHTOB (Ha MpUMEpE aMUIIa3bl
WJIA KaTajasbl)y.

JlaGoparopnast pabora No 2. «V3ydyeHume cCTpoeHHs KIETOK pacTEHUHM, >KUBOTHBIX M OaKTepuid TMOJ
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpENaparax u UX OMUCAHUECH.



Tema 4. ’KuzHeneaTeJbLHOCTh KJIECTKH.

OOMeH BellecTB, WM MeTabonu3M. AccuMWiAius  (TUIACTUYCCKU OOMEH) ©  JAUCCUMUIIALHS
(sHepreruyeckuii 0OOMEH) — JBE CTOPOHBI €IMHOIO Mpolecca MeTadosu3Ma. Pojib 3aKOHOB COXpaHCHHS
BEIIIECTB ¥ SHEPTUHU B MOHUMAHUK METa00JIN3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOHBIM U TerepoTpodHbI. Poib (depmMeHTOB B OOMEHE BEIIECTB |
MIPEBPAIICHUH SHEPTUU B KIIETKE.

@®otocunre3. CperoBass u TeMHOBas (a3pl QorocuHTe3a. Peakunu ¢orocuntesa. DPPEKTHBHOCTD
¢dorocunTesa. 3HaueHune GorocuHTe3a A KM3HU Ha 3emuie. BimsHue ycioBuid cpenpl Ha (HOTOCHHTE3 H
CIOCOOBI OBBIIEHHS €70 MPOXYKTHBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMOCHHTE3. XeMOCI/IHTCSI/IpyIOH_[I/IC 6aKTepI/II/I. 3HauyeHHE XEeMOCHHTE3a JJIA )KM3HU Ha 3emue.

DHepreTudecknii oOMeH B KkieTke. PaciiernieHue BelIeCTB, BBIACICHUE U aKKyMYJIUPOBAaHUE SHEPTUU B
KJIETKE. DTambl YHepreTuyeckoro oomena. I'nmukonus. bpoxxenue u ero Bunbl. Kuciopoanoe okucieHue, uiu
KJeTouHoe apixanue. OkucnutenbHoe GpochopunupoBanue. IHHEKTUBHOCTh YHEPIETHUECKOTO OOMEHa.

Peaknum marpuuyHoro cuHre3a. [eHermyeckas wuHpopmamms u JIHK. Peanuzamus renernyeckoit
nHpopManuu B KJIETKe. ['eHeTHYeCKnii KOJ M ero cBoicTBa. TpaHCKpumuus — MaTpuuHblid cuHTe3 PHK.
Tpancnsmuss — OunocunTe3 Oenka. Drtambl TpaHcasiuuu. KoaupoBaHue aMHHOKUCIOT. Poip pubocoMm B
OouocuHTe3e Oenka.

Heknerounsie opmbl xu3Hu — BUpychl. Mctopust otkpbitust Bupycos ([. V. MBanoBckwuit). OcobeHHOCTH
CTpPOEHMSI M JKU3HEHHOro Iukja BupycoB. bakrepuodaru. bone3nu pacteHui, >KMBOTHBIX M 4YEJIOBEKA,
BbI3bIBacMbIe BHpycaMu. Bupyc mmmynonedunura denoeka (BUY) — Boszoymurens CITMla. O6parHas
TPaHCKpPUIILIKS, peBepTaza u uHTerpasa. [Ipoduiakruka pacupocTpaHeHus: BUPYCHBIX 3a00JIeBaHUM.

JemMoHcTpanMu:

IToptpetsr: H. K. Konsuos, /I. 1. UBanosckuii, K. A. Tumunpsses.

Tabmuupel u cxembl: «Tumbl nutaHus», «Metabonuzm», «MUTOXOHAPUSIY, «DHEPreTHUECKU oOMeH»,
«Xnopomnacty, «®Dortocunres», «Ctpoenne JHK», «Ctpoenne u QyHkuuoHupoBanue resa», «CHHTE3
Oenka», «l'enernueckuit xkon», «Bupyce», «bakrepuoparn», «CrtpoeHne M KHU3HEHHBIH LMK BHpYyca

CII1/a, 6axtepuodaray, «Permmukamms JTHK.

O6opynoBanue: moaenu-anmaukanun «Y neoenue JJHK u tpanckpunmusy», «brnocunres 6enka», «CtpoeHune
KJIETKW», Mozenb cTpyKTypsl JJHK.

Tema 5. PasMHo:KeHue U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1uki, wid >KM3HEHHBIM WK kieTku. MHTepdaza m muto3. [lporeccel, mporekaromuye B
uHTepdaze. Pemmukanus — peakuuss marpuuHoro cuHTe3a JJHK. Crtpoenune xpomocoMm. XpoMOCOMHBIN
Habop — KapuoTun. /MIUIONAHBINA U TalIONIHBIM XpOMOCOMHBIE HAabOphl. Xpomatuibl. L{utomornyeckue

OCHOBBLI pPa3MHOKCHUA U MHAUBUAYAJIbHOT'O PA3BUTHA OPTaHHU3MOB.

I[CJICHI/IG KICTKH — MHTO3. CTa,Z[I/II/I MHUTO3A. Hpoueccm, HpOI/ICXOZ[HH_II/Ie Ha paBHI:IX cragusax MHUTO3a.
Buonornuecknii CMBICII MUTO3a.

[Tporpammupyemasi rubesb KIETKU — aloITO3.



@opMbl pa3sMHOXKEHHS OpPraHU3MOB. Oecronoe M TojoBoe. Buasl 0ecnojoro pa3MHOXKEHHS: elieHUe
Ha/BOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CIHOpPOOOpa30BaHUE, BETETATUBHOE Pa3MHOMKEHHE.
HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €TI0 3HAUEHUE JJIs CEJIEKIIUHU.

ITonoBoe Pa3MHOXKCHHUE, €0 OTIINYUA OT OecnoJioro.

Meiio3. Craaumu meriosa. IIpoueccsl, npoucxoasnime Ha craausx Mmeiio3a. [loBeneHue XxpoMocoM B MeHo3e.
Kpoccunrosep. bruosmornueckuil CMbICII U 3HAYEHHUE MEHO03a.

['ameTorenes — mporecc 00pa3oBaHMs IOJOBBIX KIETOK Y XKMBOTHBIX. [l0JIOBBIE Kene3bl: CEMEHHUKU U
suaHukd. OOpa3oBaHHME M pa3BHTHE IMOJOBBIX KIETOK — raMeT (CIepMaro3ou[, SIMIEKIeTKa) —
criepmaroreHe3 U oBoreHe3. OcoOEHHOCTH CTPOEHUS SHLEKJIETOK M CcrepMaro3oujoB. OIIOA0TBOpPEHHUE.
[TapTenorenes.

WunuBunyanpHoe  pa3BuTHe  (OHTOreHe3). OMOpHOHanbHOE  pa3BuTHe  (IMOpUoOreHe3).  DTarbl
IMOPHOHAIBHOTO Pa3BUTHS y [O3BOHOYHBIX JKUBOTHBIX: JPOOJICHWE, TacTPyJIlMs, OpraHOreHes.
[MocTamOproHanbHOE pa3BuTHE. THUIBI TOCTAIMOPUOHAIBHOIO PA3BUTHS: TPSAMOE, HenpsiMoe (JIMUMHOYHOR).
BnusiHue cpezbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIC YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.
JdemMoHcTpanMu:

Tabmuipl u cxembl: «DopMbl pa3MHOKEHHSI OPraHU3MOB», «JIBOHHOE OIIOJOTBOPEHUE Y LBETKOBBIX
pactenuil», «BereraTuBHOE pa3MHOXKEHME pacTeHU», «/lenenue kinetku Gakrepuity, «CTpoeHHE MOJIOBBIX
Kietok», «CtpoeHue xpomocombl», «Kierounsii nukmy, «Pemmukamus JIHK», «Mwutos», «Meiio3y,
«IIpssiMmoe u HenpsiMoe pasBUTHE», «['aMeTOreHe3 y MIIEKONHTAIOIUX M 4eloBeKkay, «OCHOBHBIE CTaIUU
OHTOT'EHE3a».

O6opynoBaHue. MHUKPOCKOM, MUKpomnpenaparbl «CrnepMaTo30uabl MIIEKOMUTAIONMIETo», «SIHIekneTka
MJIEKONUTaIEero», «Kapruoknnes B KieTkax KOpEIIKa JyKa», MarHUTHas MoJeb-aniuinkauus «Jlenenue
kietkuy, moaenb JJHK, monens metada3Hoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHE Pad0ThI:

JlaGopatopnass pabota Ne 3. «HaOmromenme MuTO3a B KJIETKAX KOHUMKA KOpEIIKa JiyKa Ha TOTOBBIX
MUKpOTpenaparax.

Jlabopartopnast pabota Ne 4. «M3yueHne cTpoeHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpEIapaTaxy.
Tema 6. HacjieACTBEHHOCTh M MK3MEHYHBOCTH OPraHU3MOB.

IIpenmer W 3amaum TeHeTHKH. Mcropust pa3BUTUS TeHeTHKH. Ponb LuTOIOrMM W 3MOPHOJNIOTHU B
CTAaHOBJICHMM TEHETHKU. BKiag poccHiCKMX U 3apyOeXHBIX YUEHBIX B pPa3BUTHE TE€HETHKU. MeTojbl
reHeTUKH  (TMOPHIOJIOTUYECKUH,  LUTOTCHETUYECKUH,  MOJEKYIIpHO-reHeTHYeckuil).  OCHOBHBIC
TE€HETUYECKUE MOHATHUSA. | eHeTHYecKass CHMBOJIMKA, UCIIONIb3YyEMAsl B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH  HACIEJOBaHUS TPU3HAKOB, ycTaHoBileHHble [. Mennenem. MoHorubGpumaHoe
CKpelllMBaHue. 3aKOH €IWHOO0Opa3us THMOPHIOB MEpBOro MokoyeHus. [IpaBuino JOMUHUpOBaHMS. 3aKOH
paciuerieHus MPU3HaKoB. [ 'unore3a yuctoTel rameT. [loHOE 1 HEMOJTHOE TOMHUHUPOBAHHUE.



JlurubpunHoe ckpeniuBaHue. 3aKOH HE3aBUCHUMOIO HACIIEOBAHUS MPU3HAKOB. [[uTOreHeTHYeCKre OCHOBBI
TUTHOPUIHOTO CKpEIIMBaHUA. AHaJIU3HUpYIOIIee CKpemmBaHue. Vcmonb3oBaHuEe aHAIM3UPYIOIIETO
CKPEIIMBAHUS JUTSI ONIPEICIICHUS TEHOTUIIA OCOOH.

CuerieHHoe HacnenoBaHue npuszHakoB. Pabdora T. Moprana mo cuemjieHHOMY HAacjelIOBAaHUIO TEHOB.
Hapymenue cuensienus reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpUSI HACIEACTBEHHOCTH. | eHeTHYecKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIpeAeieHUE ojaa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble 1
rereporaMmeTHble opranu3Mbl. HacienoBanue npu3HaKoB, CLEMJICHHBIX C ITOJIOM.

N3menuuBocTh. Buapl W3MEHUMBOCTU: HEHACIEICTBEHHAs W  HaclelICTBeHHas. Poub cpenpl B
HEHACJIEeICTBEHHON M3MEHYMBOCTH. XapaKTepUCTUKAa MOJIM(UKAMOHHON HM3MEHYMBOCTU. BapuanmoHHbIH
psa v BapuanuoHHas kpuBas. Hopma peakuuu npusHaka. KoinyecTBeHHbIE M KAUECTBEHHBIE IPU3HAKU U X
HopMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON U3MEHYHBOCTH.

HacaencrBennas, uian reHOTUIHYECKas], U3MEHUMBOCTL. KoMOMHAaTHBHAS M3MEHYHMBOCTL. MelO03 U ITOJI0BOH
MPOIIECC — OCHOBAa KOMOWHATHMBHOW W3MEHYMBOCTH. MyTallMOHHAs W3MEHYMBOCTh. Kiaccuduxarms
MyTalluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluid. MyTarennsie pakTopbl. 3aKOH
FOMOJIOTMYECKUX PSIIOB B HAcleICTBEHHOM n3MeHunBocTy H. Y. BaBuiiosa.

BHeﬂ)IepHaﬂ HaCJICACTBCHHOCTh U H3MCHYHMBOCTD.

I'enetuka yenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJbl T'€HETHUKH YEJIOBEKA: TI'€HEAJIOTMYECKHUH,
OJIU3HENOBBIM, IMTOTEHETUYECKUM, OWOXMMHYECKUH, MOJIEKYJIsspHO-TeHeTuueckuii. CoBpeMeHHOe
OnpeJieJIeHue TeHOTUIIA: TOJHOTEHOMHOE CEKBEHMPOBAHHME, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOILBIO
[111P-anamu3a. HacmemcTBeHHBIe 3a00JIeBaHUS YEIIOBEKA: TeHHBbIE OOJIe3HH, OOJIE3HW C HACJEeICTBEHHOM
MIPeIPacIoIOKEHHOCTHI0, XPOMOCOMHBIE 00Je3Hn. CoMaTH4eckie U reHepaTuBHbIE MyTaluu. CTBOJIOBBIE
KiIeTku. [IpuHIMnIBl 310poBOrO0 00pa3za >KU3HU, NUATHOCTHKU, MPO(HIAKTUKA W JICUCHUS] TEHETUYECKUX
Oone3neil. MeauKoO-TeHETUYECKOE  KOHCYJIbTHPOBAaHHE. 3HAYCHHWE  MEAMIIMHCKOW  TEeHEeTHKU B
MPEAOTBPAIEHUH U JICYCHUH TeHETUYECKNX 3a00Ie€BaHU YEIOBEKa.

JeMoHcTpanMu:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumogeen-Pecosckuii, H. 1.
Basunos.

Tabmuuel u cxembl: «MoOHOrMOpHIHOE CKpEIIMBAaHWE U €ro IUTOIeHETHYeCKas OCHOBa», «3aKOoH
pacIeryIeHusl U er0 IUTOTEHETHYeCKasi OCHOBAY, «3aKOH YHCTOTHI TaMeTy», «JIurubpuaHoe CKpeluBaHue»,
«lluTomornueckre OCHOBBI JUTUOPHIHOTO CKpemuBaHus», «Meho3», «B3zanMmoneincTBue amienbHBIX
reHoB», «l'eHeTnyeckne KapThl pacTEHUM, )KUBOTHBIX U udeloBeka», «['eHeTuka mona», «3aKOHOMEPHOCTH
HacJeI0BaHMs, CIEIJICHHOTO ¢ MojoM», «KapuoTumsl yeloBeKa W JKMBOTHBIX», «BHIbI M3MeHUMBOCTHY,
«Momudukanmonnas u3MeHUHBOCTh», «HacnemoBanue pesyc-paktopay, «['eHeTMka Tpymm KpOBHY,
«MyTanuoHHas U3MEHIHUBOCTHY.

Ob6opynoBanue: Mojenu-anminkanuu «MoHorubpuaHoe ckpemrBanue», «HemnonHoe noOMHHHpOBaHHEY,
«lurubpunnoe ckpemuBanue», «Ilepekpéct XpoMocom», MHKPOCKON M MHUKporpenapar «Jpozoduiay

(mopma, MyTaruu GOPMBI KPBLUTLEB M OKPACKH Tela), repbapuii «I'opox MoCeBHO#».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlaGopatopnas pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTMOPUAHOTO M JAUTHOPUIHOTO CKPEIIUBAHHS Y
Ap0o30(HIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas pabora Ne 6. «/3ydeHne Moau(pUKANMOHHONW H3MEHYUBOCTH, TOCTPOCHUE BApUAIMOHHOTO
psAlla U BapuallUOHHOU KPUBOW.

Jlabopartopnast pabota Ne 7. « AHanmu3 MyTaluid y Apo30(uiibl Ha TOTOBBIX MUKPOIIPEapaTax.
[TpakTrueckas padota Ne 2. «CocTaBIeHHE W aHAJIU3 POJOCIOBHBIX YEITOBEKA.
Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiusi Kak HayKa M IpolecC. 3apoKJIeHHE celeKuuu u nomectukanus. Yuenue H. M. BaBuiosa o
LEHTPaxX MPOUCXOXKIECHUS U MHOT000pa3usi KyJIbTYpHBIX pacTeHui. LIeHTphl MPOUCXOXKICHUS JOMAIIHUX
XKUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METOJIbl CelIEeKIMU. MaccoBbli M HMHIUBUAYAJIbHBIH OTOOPBHI B CEJIEKLUU DPACTEHUH U
KHUBOTHBIX. OIleHKa 3KcTepbepa. bINM3KOpOACTBEHHOE CKpelMBaHWEe — HWHOpUAMHT. Ywucras JUHUS.
CkpemuBaHue 4YUCTBIX JMHMH. ['erepo3uc, mnm rubpunHas cuina. HepoacTBeHHoe CKpeluBaHHE —
ayropuauar. OtnanénHass tuOpugm3anust W e€ ycmexu. VICKycCTBEHHBI MyTareHe3 W IIOJydeHHe
MOJIMILIIONOB. JIOCTHKEHMSI CEEKIIMN PACTEHUH, JKUBOTHBIX U MUKPOOPTaHU3MOB.

brotexHonorus kak orpacib IpOoU3BOJACTBA. I'eHHast nHxeHepus. DTaribl co3anus pekomOouHanTHol JJTHK
U TpaHCreHHbIX opraHu3sMoB. Kilerounas wmxkeHepus. Kilerounsle KynbTypel. MUKPOKJIOHAIBHOE
pasMHO)KeHHE pacTeHHid. KIIOHMpOBaHME BBICOKOIPOAYKTHBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB.
Okosorudeckue U studeckue mpoodnemsl. MO — renetndyecku MoaU(UIIUPOBAHHbBIE OPTaHU3MBI.
JleMoHCTpanuu:

IToprpetsr: H. N. Basunos, 1. B. Muuypus, I'. . Kapneuenko, M. ®. lBaHOB.

Tabnuuel u cxembl: KapTa «LIeHTpbI MPOUCXOXKIECHUSI U MHOT00Opa3us KyJIbTYPHBIX pacTeHHi», «Ilopoabl
JOMAIlIHUX JKUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHui», «OtmanéHHas rulOpuausanus», «PaboTbl
akagemuka M. @. HBanoBay, «[lomummonnusy, «OObekThl OMoTexHONOTUN», «KieTouHble KyJIbTypbl U

KJIOHHpOBaHHe», « KOHCTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKU TUIOI0B M KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYpHBIX COPTOB pacTeHUM, repOapuii
«CeNbCKOXO035IICTBEHHBIE PACTEHUSA.

JlabopaTopHbIe ¥ IpaKkTHYeCKHe PadoThI:
3KCKprI/I$I «OCHOBHBIE METOABI U JOCTHKCHHUS CCICKIIUH paCTeHI/Iﬁ 1 XKHUBOTHBIX (Ha CCIICKIIMOHHYIO

CTaHIUIO, TIEMEHHYIO (epMy, COPTOMCIHBITATENIbHbI YYacTOK, B TEIUNIMYHOE XO3s5HCTBO, JabOpaTOpHIO
arpoOyHHBEPCUTETA HJIH HAYIHOTO [ICHTPA)».

11-1 kiaace

Tema 1. DBOIOIHOHHAA OMOJIOTHS.

[IpeanochIki BOZHUKHOBEHHUS HBOJIFOIIMOHHON TEOPHUH. DBOJIOIMOHHAS TEOPHS U €€ MECTO B OHMOJIOTHH.
BrnusiHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHU U APYTUX HAYK.



CBI/I,[[CTG.HBCTBa 3BOJIIOIINHA. ITaneonromoruyeckue: IIOCIICA0BATCIIbHOCTD IIOABJICHUSA BHUI0OB B
MaJICOHTOJIOTHYECKOM JICTOMHCH, TIepeX0HbIe popMbl. broreorpaduueckue: cXoACTBO U pasinune hayH u
(bI0p MaTepUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA W Pa3iuyusl SMOPHOHOB pa3HbIX BUAOB NO3BOHOYHBIX. CpaBHUTENBHO-
AHAaTOMHMYECKHE. TOMOJIOTUYHbBIC, aHAJOTHYHbIC, PYIAMMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJEKYIISIPHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METaOOIMUYECKUX MyTeH Yy Bcex
OpraHu3MOB.

OpomonnonHass Teopust Y. JlapBuna. Ilpennocbuiku BO3HMKHOBEHMsI JapBHHH3MA. JIBHIKYIIHME CHIIBI
3BONIIOIMK  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKECHHE IIPH OrPAHUYCHHOCTH PECYPCOB,
HeolpeeIéHHas H3MEHYHBOCTh, 00ph0a 3a CyIIECTBOBaHUE, €CTECTBEHHBIH 0TOOD).

Cunrernueckas Teopusi 3Bosroruu (CTID) U €€ OCHOBHBIE MOJIOKCHHUS.
Muxkpososntorus. [lomynsnusa kak eIMHUIA BUAA U IBOJIOLUU.

JIBrxkyiue cuiibl ((aKTophbl) SBOJIONMHA BHIOB B MHPHUpOJe. MyTalMOHHBIA MPOIECC U KOMOWHATHBHAS
M3MEHYMBOCTD. [lomysoHHbIe BOJTHBI U Apeiid reHoB. M3omsamust 1 MUrpanusi.

EctectBenHsblit 0TO0p — HanpaBisoMui hakTop BoItonnnd. POpMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoO0aeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOJIONUHU. [IpuMepbl mpuUcrnocoOieHnid y OpraHu3MOB.
Apomop(}o3bl U UaNOATATITALINH.

Bun u Bumoo6paszoBanue. Kpurtepunm Buga. OcHOBHblE (QOpMBI BHJI000pa30BaHUS. Treorpapuueckoe,
9KOJIOTHYECKOE.

Maxkpospomorusi. dopmbl 3BoIOLMU:  (pUIeTHYECKas, AUBEPreHTHasl, KOHBEPIeHTHas, MNapajulejbHas.
HeoOpaTMOCTh 3BOJTIOLUH.

[IpoucxoxaeHne OT HeceUHATU3UPOBAHHBIX NpelnkoB. [Iporpeccupyromas cnenuanuzanus. AganTuBHAS
paauanusi.

JemMoHcTpanMu:

[Moptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, .
Miromnep, A. H. CeBepiios.

Tabmumpl 1 cxembl: «Pa3BuUTHE OpraHUYeCcKOro MUpa Ha 3emiie», «3apOoJbIIIN MO3BOHOYHBIX JKHBOTHBIXY,
«Apxeontepukcy, «Popmbl 60psOBI 32 cyniecTBoBaHUe», «EcTecTBeHHBINH 0TOOp», « MHOroo0pasue copToB
pactenuit», «MHoroobpazue mnopox KUBOTHBIX», «[lomymsanum», «MyTanuoOHHas HW3MEHUMBOCTHY,
«Apomopdoss», «Mnnoananrauumy, «OOmas nereHepanus», «/[Bumxymue cunbl sBomonun», «Kapra-
cxema Mapmpyta mnyremectBuss Y. JlapBuna», «bopb0a 3a cymectBoBanuey, «llpucrnoco6ieHHOCTD
opranu3MoBy, «I'eorpaduyeckoe Bi1000pazoBaHue», « IKOJIOTHYECKOE BUI000pa30BAHUEY .

O60py2lOBaHI/IC: KOJUICKOUA HACCKOMBIX C pPas3JIMYHBIMU TUIIAMH OKpPACKH, Ha60p naoa0B MU CEMIH,
KOJIJICKIHA ((HpI/IMepI)I 3alllUTHBIX HpI/ICHOCO6HeHHﬁ Y KHUBOTHBIX», MOJICIIb «OCHOBHBIE HaITpaBJICHUA
OBOJJOLUNY, 00BEMHAs MOACIb «CTpOGHI/Ie T'OJIOBHOT'O MO3ra II0O3BOHOYHBIX) .



buoreorpaduyeckas xkapra Mupa, KoJekust «DopMbl COXPaHHOCTH NCKOIAEMBIX )KMUBOTHBIX M PACTCHUI,
Mmojenp anmiaukanusa «Ilepekpéct xpomocom», BiraxkHbele npenapatsl «Pa3zButie Hacekomoroy, «Passutue
JSITYLIKH», MUKporpernapaT «J{po3oduia» (HopMa, MyTanuu (GOpMbI KPbUILEB M OKPACKH TeJa).

JlaGopaTopHble H IpaKTH4YecKne padoThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHUECKOMY KPUTEPHION.

Jlaboparopuas padota Ne 2. «Onucanue npucrnocoOJICeHHOCTH OPraHu3Ma U €€ OTHOCUTEIBLHOTO XapaKTepay.
Tema 2. Bo3HUKHOBeHHE H Pa3BUTHeE )KU3HU Ha 3emure.

JloHayuyHble MpECTaBICHUS O 3apOXkKJACHUH >XKU3HU. HayuHble rUnoTe3bl BOSHUKHOBEHUS KU3HU HA 3eMJie!
abuorene3 u maHcriepMmus. XUMHYECKas HBOJIONMS. AOUOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB U3
HEOPraHUYECKHX. OKCINEPUMEHTAIBHOE TOATBEPKACHHE XHWMHUUYECKOW »sBotonuu. HauvanbHbie 3Tarbl
ouonormueckor sBomouuu. l[unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE MPOTOKJICTKU. [lepBble KIeTKH U ux 3Bojtonus. DopMupoBaHrue OCHOBHBIX T'PYII >KMBBIX
OpraHHU3MOB.

Pa3Butne xu3sHu Ha 3emse mo 3pam u nepuonaM. Karapxeil. Apxeiickas U HpoTepo30iicKas 3pbl.
[laneozoiickas d2pa u e€ TepuUoOAbl: KEMOpPUNCKUN, OPIOBUKCKHM, CHIypUNHCKHIA, JI€BOHCKUH,
KaMEHHOYTOJIBHBIN, IEPMCKHH.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3zoiickas 3pa 1 e€ neproabl: MaJeOreHOBbI, HEOT€HOBbBIN, AaHTPOITOTE€HOBBI.

XapakTepucTUKa KiIuMaTra M TE€OJIOTMUECKHX IpoueccoB. OCHOBHBIE ATallbl HBOJIIOLMH PACTUTEIBHOTO U
KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUW W KUBOTHBIX. [losiBIEeHWe, paciBET W BBIMHUpaHUE TPYII

JKHUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHUpa Kak OTpaxkeHue »dBOIOUMU. (OCHOBHBIE CHUCTEMAaTUYECKHE TPYIIIbI
OpPraHu3MOB.

3BOJ’II—OHI/I$I YCIOBCKaA. AHTpOHOJ'IOFI/ISI KaK HaykKa. Pa3Butne Hpe}lCTaBHeHI/Iﬁ O INPOUCXOKICHUN YCIIOBCKA.
MCTO)IH HU3YYCHUA AHTPOIIOI'CHE34a. CXOI[CTBa U pa3jinuunsa 4YCJIOBCKAa M KUBOTHBIX. CucremMaTn4eckoe
ITOJIOKCHHEC YCIIOBEKA.

JIBmxymue cuibl ((pakTopbl) aHTpomnoreHe3a. HacnencrBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OO61ecTBeHHBINH 00pa3 KU3HU, U3TOTOBIIEHUE OPYIUH TPYy1a, MBILUIEHNE, PEYb.

OCHOBHBIE CTauM W BETBH DBOJIIOIMM YEJIIOBEKA: AaBCTpaJONUTEKH, YemoBek ymenbld, YemoBek
npaMoxomauii, YenoBek HeanaepTanbCkui, Yemosek pazyMmHblii. Haxonku nCKonaeMbIX OCTaTKOB, BpEMs
CYIIIECTBOBaHMS, 00JIACTh PACTIPOCTPAHECHUS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )XKU3HU, OPYIUS.
Yenoseueckre pacel. OCHOBHBIE OOJBIIME pAChl: €BpOIeouaHas (eBpasuiicKas), HErpo-aBCTPaIOUIHAS
(sxBaTopuaibHas), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHCKas). UepThl MPUCIIOCOOICHHOCTH MPEICTaBUTEIICH
YEJIO0BEYECKUX PAC K YCIOBUAM CyIIeCTBOBaHUS. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanMu:

IToprpetsr: @. Peny, JI. ITactep, A. U. Onapun, C. Musnnep, I'. FOpu, Y. lapsus.



Tabmuuer u cxembl: «BosnuknoBenune CoiHEYHOH cucCTeMbl», «Pa3BUTHE OpraHMYECKOro MHpay,
«PacturensHas knerka», «KuBoTHas kietka», «lIpokapuormyeckas kierka», «COBpeMEHHas cuUcTeMa
OpraHudeckoro mmpa», «CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS 4YeNOBEKa M YEIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJEOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O YEJIOBEKa»,
«/lpeBHenmue moan», «pesHue moan», «llepseie coBpeMeHHBbIE II0AN», «HenoBeuecKue pacs».

O6opynoBanue: Mysspku  «[IporcxoxaeHue denmoBeka» (OFOCTBI  aBCTPAIIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTalblla, KPOMAHbOHIIA), CICNKH HJIM H300paKCHUsS KAMEHHBIX OpPYIHMU IMEpBOOBITHOIO 4YeIOBEKa
(kamHH-voOTIIIEPBI, pyOuUIa, cKpebia), reoXpOHOIOTHYecKas: Talsuia, KOJUIEKIUS «DOpMbl COXpaHHOCTH
HCKOIIAEMbIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble U paKkTHYeCKHe PadoThI:

HpaKTI/I‘leCKaﬂ pa60Ta Ne 1, «HSy‘IeHI/Ie HCKOIIaCMBIX OCTAaTKOB paCTeHI/Iﬁ U ) KMBOTHBIX B KOJIJICKIHAX).

DKCKypeust «DBOIIOIHKS OPraHHYeCKOro Mupa Ha 3emiie» (B €CTECTBCHHO-HAYYHBIA MM KPaeBEIYCCKHI
My3ei).

Tema 3. OpraHu3Msl U OKpY KamIas cpeaa.

OKoNoTuA Kak HayKa. 33,[{8.‘11/1 H  pas3aciibl  3KOJOI'hH. MeToapl DKOJOTHYECKHX HCCICIOBAHUM.
DKOJIOTTYECKOE MHPOBO33PCHUC COBPEMCHHOI'O YCJIOBCKA.

Cpem)l oOouTaHMs OpPraHu3MOB. BOJHAasA, HA3CMHO-BO3AyIlIHAasA, IOYBCHHAsl, BHYTPHOPraHU3MCHHAas.

Oxonornueckue ¢akrtopsl. Knaccudukanus skomorudeckux (HakTopoB: aOMOTHUECKHE, OWOTHYECKUE U
aHTpomnoreHHbIe. J[eficTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI.

Abunotnueckue (GpakTophl: CBET, TeMIepaTypa, BiaxHocTs. @otonepuoausm. [IpucnocobnaeHuss opraHu3MoB
K JIelcTBUIO abnOoTHYeCKHX (akTOpOB. bruonoruueckue puTMsl.

buotnueckue Qaxkropbl. Buasl 6MOTHUECKUX B3aMMOJEHCTBHUIA: KOHKYPEHIMS, XMITHHUYECTBO, CUMOHMO3 U
ero ¢opwmel. [lapazuTusm, Koomeparus, MyTyaau3M, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HelTpanu3M. 3HaueHue OMOTHYECKHUX B3aMMOJAEHUCTBHM Ui CyIIECTBOBAHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH momyssiuu. (OCHOBHBIE TMOKa3aTeNd MOMYJSIIMUA: YHUCICHHOCTD,
IUIOTHOCTB, POXKIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUTrpanud. J(MHaMUKa 4YMCICHHOCTH MOMYJSALUU U €€
perysius.

JdeMoHcTpanMu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuuer u  cxemsl: kapta «lIpupognsie 30Hbl  3emum», «Cpeabl o0OUTaHMS  OPTaHU3MOBY,
«Dotonepuoguzm», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TOMYyJNALUA WHPY30pUU-
TyQenbkny, «lIumesbie nenu.

JlaGopaTopHble U MpaKTH4YecKne padoThI:

Jlabopartopnast pa6ota Ne 3. «Mopdosornueckrue 0COOEHHOCTH PaCTEHUM U3 pa3HBIX MECT OOUTAHHUSI.



Jlaboparopnas pabota Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.
[TpakTrueckas padota Ne 2. «IToacd€r MIIOTHOCTH MOMYJISIIIUN Pa3HBIX BUIOB PACTCHHUIN.
Tema 4. CooO1iecTBa U IKOJIOTHYECKHE CHCTEMBI.

Co00111eCTBO OpraHu3MoB — OuoIeH03. CTPYKTYphl OHOIICHO3a: BUI0BAs, IPOCTPAHCTBEHHAs, TPOhHUUECKAsT
(mumieBas). Buabl-nomuHanTel. CBSI31 B OHOIICHO3E.

Dkosnornyeckue cucteMbl (3kocuctemsbl). [loHsaTHe 00 3KOocHcTeMe M OHoreoneHose. DyHKIIHOHATBHBIC
KOMITOHEHTBI SKOCUCTEMBI. ITPOJYLIEHThI, KOHCYMEHTBI, pE1yLIEHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B sKkocucteme. Tpoduueckue (muineBbie) YpOBHH SKOCHCTeMbl. I[lumieBbie menu u ceTd. OCHOBHBIC
IIOKA3aTeIM dKOCUCTEMBI: OMoMacca, MPOAYKLHsA. DKOJOTHYECKHE MUPAMHUAbL. IPOAYKLIHMH, YHCIEHHOCTH,
6uromaccel. CBOMCTBA 9KOCHCTEM: YCTOMYHMBOCTh, CAMOPETYJIIsLus, pa3BuTHe. CyKieccus.

HpI/IpOI[HBIG 3KOCHUCTEMBI. DKOCHUCTEMBI 03ép H PCK. DKocHucTeMa XBOMHOI'O HJIH MU POKOJIUCTBCHHOIO JICCaA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buosornueckoe U X03sHCTBEHHOE
3HAa4YEeHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop ycroitunBocTu skocucteM. CoxpaHeHue OHOJIOTHYECKOro pa3HOOOpa3us Ha
3emuie.

Yuenne B. U. Bepnajckoro o 6uocdepe. ['panutisl, coctaB u cTpykrypa ouocdepsl. JKuBoe BEIIeCTBO U €ro
¢byukiuu. Ocobennoctu 6nochepsl Kak riiodansHON SKocucTeMbl. [[uHamudeckoe paBHOBecUe U oOpaTHast
CBs3b B OHocdepe.

KpyroBopoTbl BeIIeCTB W OHWOTCOXMMHUYECKHE IMKIBI 3JeMEHTOB (yriepona, asora). 30HAIbHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Onochepe 3emiin. AHTPONIOTEHHbIE U3MEHEHUsI B Ouocdepe. ['modampHbIe 3KOIOTHYECKHE
POOIIEMBI.

CocyecTBoBaHHE MPHUPOJBI U yenoBedecTBa. CoxpaHeHHe OMopazHOOOpa3usi KaKk OCHOBA yCTOWYMBOCTH
ouocgepsl. OcHOBa palMOHAIBHOTO YINPABICHHUS HPHUPOJHBIMH pECypcaMH M UX HCIOJIb30BaHUE.
JlocTrkeHHst OGMOJIOTUH U OXpaHa MPUPO/IBL.

JdeMoHcTpanMu:
[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. . Bepnaackuii.

Tabmumpr 1 cxembl: «Ilumesbie nenm», «buoneno3: coctaB u cTpykTypa», «l[Ipupomnbie cooliiecTBay,
«lemn  muraHus», «Okonoruueckas mnupamuaa», «buochepa u  yemoBek», «IKocucTema
MIUPOKOJIUCTBEHHOTO Jieca», «DKOCHCTEMAa XBOWHOro Jiecay, «bHOLEHO3 BOA0EMaA», «ATPOILEHO3»,
«IIpumepHbIEe aHTPOIMOT€HHBIE BO3ACHCTBUSL HA IPUPOAY», «BaxHele UICTOYHUKH 3arpsi3HEHUs BO3/1yXa
U TPYHTOBBIX Bom», «llouBa — BaxHelmmas cocrtapisromas Ouochepr», «DakTopbl Aerpagalid MOYBY,
«ITapHukoBslif 3pdexT», «DakTOopsl PaAMOAKTUBHOTO 3arpsi3HeHUs Ounocheps», «OO0mas CcTpyKTypa
ouocheps», «Pacrnpoctpanenue xusHu B Ouocdepe», «O30HOBBIM 3KkpaH Ouocheps», «Kpyrosopot
yraepoaa B 6uocdepe», «KpyroBopor azoTa B IpupoOAC».

O6opynoBanue: Mojaeb-anmuKanus « Tumuanele OMOIEHO3BI», Tepbapuii «PacTuTenbHbBIe COOOIIECTBAY,
Koyiekiuu  «buoneHo3», «BpenuTenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX KYyJIbTYyp», Tepbapuu u



KOJIJICKIINU paCTeHI/II\/'I W KUBOTHBIX, MNPUHAJIC)KAIIUC K PA3HBIM 3KOJOrMYCCKUM TI'pyliiaM OAHOI'0 BHIAQ,
Kpacnas kaura Poccuiickoit @enepannn, n300pakeHHs] OXpaHsAEMbIX BUIOB PACTEHUN U KUBOTHBIX.

MognvcaHo yudgposoii nognuckio: FOCYJAPCTBEHHOE
OBJIACTHOE BHOAXXETHOE QBLEOEPA3OBATE/IbHOE
YHPE)K,D,EHVIE MYPMAHCKQW OBJIACTU KAAETCKI/II/I
KOPI'IYC CEBEPOMOPCKI/II/I KAOETCKWW KOPMyC™

DN: E=uc_fk@roskaz! S=77 Mocksa, INNLE=7710568760,

OGRN= 1047797019830 STREET— "BO/IbLLIOIA 3N1aTOYCTUHCKMIA Nepeysnok, A.
6, cTpoeHue 1", L=r. Mocksa, C=RU, O=KasHaueiicTBo Poccum,
CN=Ka3HaueiicTso Poccun

MpuunHa: YTeepxaeHo. [upekTop, LWowmnH MBaH AHaTonbesny
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