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IMosicHuTeIbHAS 3anMCKA
Pabouas nmporpamma no 6uosioruu (0a30BbIM ypOBEHb) Ha YPOBEHb CPEIHETO

obmiero obpazoBanusi s obywaromuxcs 10—11-x kmaccoB MBOY COII N2 82
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

« @enepanbHOTO 3aKk0oHa OT 29.12.2012 N2 273-®3 «O06 o0pa3oBaHuH B
Poccuiickon @enepanumy;

« mpukaza MwunHoOpHayku ot 17.05.2012 N2 413 «OO6 yrBepx)aeHUU
denepanbHOrO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEIHEro
obmero oOpa3oBaHus» (C U3MEHEHHUSMH, BHECEHHBIMH IPHKA30M
Munnpocsemienus ot 12.08.2022 N2 732);

« mpukaza Munnpocsemieanss ot 18.05.2023 N2 371 «O6 yrBepx)acHUH
benepanbHO oOpa3oBarenbHON IPOrpaMMBbl CpellHero o0IIero
00pa30BaHUsDY;

« mpuka3za Munmnpocsenienuss ot 22.03.2021 N2 115 «O6 yrBepxaeHun
[Topsinka opraHu3anuy U OCYIIECTBJICHHUS 00Opa30BaTEIbHON NEATEIbHOCTH
10 OCHOBHBIM 00IIe00pa30BaTENbHBIM IMpOrpaMMaM — 00pa30BaTEIbHBIM
IporpaMMaM HadaJlbHOTO OOIIIETr0, OCHOBHOI'O OOILIEro M CPeIHEro oOIero
o0pa3oBaHUs;

« CII 2.43648-20 «CaHMTapHO-2MIUIEMHOJIOTHYECKUE TpeOOBaHUSI K
OpraHu3alisIM BOCIUTAHUSA U OOY4YECHHS, OT/bIXa U O3/IOPOBICHUS JIeTed U
MOJIOJZICKIY, YTBEPKICHHBIX MIOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO Bpaya

ot 28.09.2020 NQ 28;

* CanlluH 1.2.3685-21 «['uruennueckue HOPMATHUBBI W TpeOOBaHUS K
oOecrieueHunto 0e30MacHOCTH U (M) 0€3BPEIHOCTH ISl YesloBeKa (haKTOpOB
Cpellbl OOUTAHMS, YTBEPKACHHBIX MOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO

Bpaua ot 28.01.2021 N2 2;
* y4eOHOTO IJIaHa CPETHETO OOIIEro 00pa3oBaHUs, YTBEPKICHHOTO MPUKA30M

MBOY COIII N2 82 ot 31.08.2023 N2 424-01 «O06 yTBep>kKIeHUU OCHOBHOMU
o0pazoBaTeILHON TPOrpaMMbl CPEHETO OOIIEro 00pa30BaHUMY;

* (enepanbHO paboyeit mporpaMmsbl 1o yueOHOMY TipeameTy «buonorusy.
PabGouass mporpamma  OpuUEHTHpOBaHa Ha  IEJIEBbIE  MPHOPHUTETHI,

chopMmynupoBaHHbIe B (eiepanbHON paboueil mporpaMme BOCIUTAHUS U B paboueit

nporpamme Bociutanus MBOY COILI N2 82.

[Ipu pa3paboTke mnporpaMmbl IO OHOJOTHMM TEOPETHUECKYI0 OCHOBY JUIS
OnpeseNieHus] MOAXO0M0B K (OPMUPOBAHMIO COJEp)KaHUs Y4YeOHOro IpeaMera
«buonorus»  COCTaBWIM: KOHUENTyalbHble TmonoxkeHus @IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COIepKaHUs, PE3yJIbTaTOB 00yUeHUsI U TPEOOBAHMIA
K YPOBHIO TOJATOTOBKH BBITYCKHUKOB, TOJOKEHUSI 00 OOIIMX IENSIX M MPUHIUIIAX,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CpPEIHEro  OOIIero
obpazoBanusi B Poccuiickoit dexnepanuu, a TakkKe IMOJOXKEHUS O crenuduke
Ouonoruu, €€ 3HAaYeHWW B T[IO3HAHMM SKMBOM TIPUPOABI U OOecHedyeHUuu



CYLIECTBOBAaHMs 4YeloBedueckoro obmiectBa. COrinacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/ieNieHbl OCHOBHBIE (DYHKIIMK MPOTPaMMBI 110 OUOJIOTUH U €€ CTPYKTYDA.

[IporpamMma o Ouosioruu Ha€T MpeAcTaBiIeHUE O LesX, 00 obielt cTpaTteruu
oOy4eHHMsI, BOCIIUTAHUS U PA3BUTHUSI OOYYAIOMIMXCS CPEACTBAMU yueOHOTO MpenMeTa
«buonorusy, onpenensier o0A3aTeNbHOE MPEAMETHOE COACPIKAHUE, €T0 CTPYKTYPY,
pacupenesieHue 1o pasiejaM M TeMaM, PEKOMEHIYEMYIO IOCJIEI0BaTEIbHOCTD
M3y4YeHHsI y4eOHOro marepuana ¢ y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBsA3E€H, JIOTMKM 0Opa3oBaTeIbHOTO MPOIECCa, BO3PACTHBIX  OCOOEHHOCTEM
00yJarommxcs.

B nporpamme nmo 6MOJIOTUM TaKKe YUUTHIBAIOTCS TPEOOBAHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlmpeAMETHBIM M TMPEIMETHBIM pe3yJbTaraM oOOydeHus B
(GbopMUpPOBaHUN OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIBHOU JESATENbHOCTH/Y4eOHBIX
JENUCTBUN 00yYaroNIUXCcsl 0 OCBOCHUIO CO/IEPKAHUS OMOJIOTUYECKOr0 00pa3oBaHUsl.

B mporpamme no Ouonorum (10—11 kmaccel, 6a30BbI ypOBEHb) peaqn30BaH
NPUHIUI TPEEMCTBEHHOCTH B M3y4YEHMHM OWOJNOruMM, Ojarojgapss 4emy B HeEW
MIPOCMATPUBAETCSI  HANpPABICHHOCTh HA  pPa3BUTUE 3HAHUM, CBA3AHHBIX C
(OpMHPOBAHUEM €CTECTBEHHO-HAYYHOIO MUPOBO33PEHHUS, IEHHOCTHBIX OpUEHTALUN
JMYHOCTH, SKOJIOTMUYECKOTO MBILIUICHUS, IPEJCTABICHUN O 310pOBOM 00pa3e >KU3HU
U OepeXHbIM OTHOLIEHMEM K OKpy:Karolled npupojHou cpene. [loatomy Hapsny ¢
M3yuyeHHEM OOIIeOUOIOTUUECKUX TEOpUM, a TaKXKe 3HAHUW O CTPOCHUHU >KUBBIX
CUCTEM PA3HOT0 PaHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOLIMX B HHUX IPOLIECCOB B
nporpamMme 1o OMOJIOTHH YJIEJI€HO BHUMAaHUE HCIOJIb30BAHUIO MOJYYCHHBIX 3HAHUN
B IIOBCEIHEBHOW JKW3HU U1 pPEUICHUS TMPUKIAAHBIX 3alad, B TOM YHCIE:
MpO(MIAKTUKA HACIEACTBEHHBIX 3a00JE€BaHUN YEJIOBEKa, MEIUKO-T€HETHUYECKOTO
KOHCYJIbTUPOBaHHUsS, OOOCHOBAaHHS 3KOJOTMYECKH LEJIecO00pa3HOro MOBEACHUS B
OKpYXaIUIEH MPUPOJAHON Cpele, aHAIN3a BIWSHUA XO3IMCTBEHHOW AEATEIHbHOCTH
YeJIOBEKa Ha COCTOSSHUE NPHUPOAHBIX M MCKYCCTBEHHBIX SKOCHUCTEM. Y CHIICHHE
BHUMaHUS K TMPUKIATHON HAMpaBICHHOCTU Yy4yeOHOro mpeamera «buomorus
MPOJAUKTOBAHO HEOOXOJAMMOCTBIO OOECTICUCHMS] YCJIOBUHM ISl PEIICHUs OJHON W3
aKTyaJlbHBIX  3aJjay  IIKOJBHOTO  OMOJIOTMYECKOro  00pa3oBaHMs, KOTOpas
npeanonaraer (GopMupoBaHue y OOydYarOMIMXCS CIIOCOOHOCTH aJanTHUPOBAThCA K
M3MEHEHHSIM JUHAMHYHO Pa3BUBAOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero oOuiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obecneunBaeT (OPMUPOBAHUE y OOYUYAIOIIMXCS MPEICTABICHUNH O HAy4YHOU
KapTUHE MHpa, pacmupsieT M o0000maeT 3HAHMS O KUBOM mpupoae, e€
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHu3alMd M HSBOJIIOLUH, CO3AAET
YCIJIOBHSI JIJIs1: TIO3HAHUS 3aKOHOB KMBOU MPUPOIbI, PopMUpoBaHUs (HYHKIIMOHATIHEHOM
IrPaMOTHOCTH, HaBBIKOB 3/I0POBOT0 M 0€30macHOro odpasza »HU3HHU, dKOJIOTHUECKOTrO
MBIIUIEHUS, IEHHOCTHOTO OTHOIIEHHUS K KUBOM MPUPOJIE U YETOBEKY.

Bbonbiioe 3HaueHue OUOJIOTUS UMEET TakKe JJIs PELIEeHUs] BOCIUTATENbHbIX U
Pa3BUBAIOIINX 33/1a4 CPETHETO 00IIero 00pa3oBaHMsl, COMHAIU3AIUN 00YJaIOIUXCS.



N3yuenune ononoruu oOecrieunBaeT YCIIOBHS VIS dbopMupoBaHus
UHTEIJICKTYallbHBIX, ~KOMMYHUKALIMOHHBIX YW  HWH(OPMALIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIIOCOOCTBYET HWHTETpallMi OMOJOTHYECKHX 3HAHUU C
NPEICTaBICHUSAMH U3 APYTHX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU U
reorpaduu. Ha3BaHHbIe TIONOXKEHHS O TMpeIHA3HAYCHUH Y4eOHOTO TpeaMeTra
«buonorus» CcoOCTaBUIM OCHOBY [UUIsl OMpEACNICHUs IMOAXOI0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €T0 COMEPKaHUA, PEICTABICHHOTO B IpOrpaMMe MO OHOJIOTHH.

Ot6op conmepxkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBIEH C TMO3UIMH KyJIbTYpOCOOOpPAa3HOrOo TMOJXO0Ja, B COOTBETCTBHH C
KOTOpPbIM OOy4Yaroniyecss JOJKHBI OCBOMTH 3HAHUS W yMEHUS, 3HAYUMBbIE IS
dbopMupoBaHus O0IIEH KyJIbTYpHhI, ONPEACISIIONINE aJeKBaTHOE MMOBEICHIE YeIOBEKa
B OKpYJKalolleld MPUPOAHON cpene, BOCTPeOOBaHHBIC B TOBCEIHEBHOM XKHU3HU U
npakTudeckoi aestenbHOCcTH. Oco0oe MECTO B 3TOM CUCTEME 3HAHUN 3aHUMAIOT
AJIEMEHTHl  COJIEpP)KaHUs, KOTOpble CIy)XXaT OCHOBOM g  (GOpMUPOBaHUs
MPE/ICTaBICHUIA O COBPEMEHHOW €CTeCTBEHHO-HAyYHON KapTHHE MUpPa M IIEHHOCTHBIX
OpUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIONIMX TyMaHHM3allMH  OHMOJOTHYECKOTO
oOpa3oBaHus.

CrtpyKkTypupoBaHHe coAepXk aHUs Y4eOHOro MaTepuajga B Iporpamme IO
OMOJIOTMM OCYHIECTBIIEHO C Y4YETOM MPUOPUTETHOTO 3HAUYEHUA 3HAHUUH 00
OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBOW MPHUPOJABI, O €€ ypOBHEBOW OpraHu3alldd U
ABOIIONIMU. B cOOTBETCTBUU € 3TUM B CTPYKType yueOHOrO mpeamera «buomorus»
BbIJICJICHBI CIIEAYIOLIUE COJIEepKaTeabHble JUHUM: «buonorus kak Hayka. MeTojsl
HAay4yHOro Mo3HaHus», «Kietka kak Ouonormueckas cucrema», «OpraHumsMm Kak
Ouonoruueckas cucreMa», «CucreMa U MHOrooOpasue OpraHMYECKOro MHpay,
«DBOIIOLUS KUBOU MPUPOABD, « IKOCUCTEMBI M MPUCYIITNE UM 3aKOHOMEPHOCTI.

Ilens wu3ydenust ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHUE  OOYyYaroImIMMHCS  3HAaHUSMH O  CTPYKTYPHO-(YHKIIMOHAJIbHOU
OpraHM3alMM >KUBBIX CUCTEM Pa3HOI0 paHra U npuoOpeTeHne YMEHUIN UCIOIb30BaTh
OTH 3HAHUA JAJISl TPAMOTHBIX JEHCTBHI B OTHOIIEHUH OOBEKTOB >KUBOW MPHUPOIBI U
pEIIeHNUs Pa3IMYHBIX JKU3HEHHBIX MPOOIIEM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6azoBoM
YpOBHE 00€CIIEUNBAETCS PEIICHUEM CICAYIOIIUX 3a/1ay:

OCBOEHHE OO0YyYalOUIMMHCS CHUCTEMbl 3HAHMA O OHOJIOTUYECKUX TEOpUsX,
YUEHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3axX, MpaBWiIax, CIYXKAIIMX OCHOBOM
is (GOPMUPOBAHUS TPEACTABICHUN O ECTECTBEHHO-HAYyYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO MO3HAHMS, CTPOECHUH, MHOTOOOpa3HMH U OCOOEHHOCTSAX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPTraHU3alMM, BBIJAIOUIMXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHH;

dopMupoBaHne y o0Oy4aroUIMXcs IIO3HABATEIbHBIX, WHTENIEKTYaIbHBIX U
TBOPUYECKUX CIOCOOHOCTEH B TMpOIlECCe aHalIM3a JAaHHBIX O MYTAX pPa3BUTUS B



OMOJOTHHM HAayYHBIX B3IJIA0B, MJEH U TOIXOJOB K H3YUYECHUIO JKUBBIX CHCTEM
Pa3HOIO YpOBHSI OpraHHU3aluy;

CTaHOBJICHHE Yy OOydJaomuxcsi oOmel KyJabTypbl, (YHKIIMOHAIBLHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATh U OLICHUBATh SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOJIbl HA OCHOBAaHUM 3HAHUUN U OIbITA, [TOJIYYEHHBIX IPU U3yUYEHUU
OMOJIOTHY;

dopMupoBaHue y OOy4aromMxcs YMEHUH WUTIOCTPUPOBATh 3HAYCHHE
OMOJIOrMYECKUX 3HAaHUM B TNPAKTHUYECKON JEATEIBHOCTH YEJIOBEKa, pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMUTAHUE YOEXKJIEHHOCTH B BO3MOXHOCTU IO3HAHUSA YEJOBEKOM IKUBOU
MPUPOJIBI, HEOOXOIUMOCTH OEpPEeKHOTO OTHOIICHHUS K HEH, COOMIOIECHUS STUYECKUX
HOPM IIpY IPOBEIECHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHUW I MOBBILIEHUS YPOBHSA
HKOJIOTMYECKOM KYJIbTYpPHI, A1 (GOPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHUE NPUOOPETEHHBIX 3HAHUI M YMEHUN B MOBCEIHEBHOW >KU3HU IS
OLICHKU TOCJIEACTBUN CBOEH NEATEIBHOCTH MO OTHOILIECHUIO K OKPY’KaIoIIe cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MPOPUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero o6miero oOpa3zoBaHusi «buonorus», usyuyaemas Ha
0a30BOM ypOBHE, SIBISETCA O0sA3aTENbHBIM YYEOHBIM MPEIMETOM, BXOISAUIUM B
COCTaB MpeaMeTHOU 001acTH «ECTECTBEHHO-HAYYHBIE TTPEAMETHI.

Jlia u3yuyeHus: Ouosioruu Ha 0a30BOM YpOBHE CPEIHEro OO0IIero oOpa3oBaHMs
orBonutcsa 68 vacos: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kinacce — 34 yaca
(1 gac B HEneMIO).

COAEPKAHUE OBYUYEHUSA
10 KIIACC

Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBs3b OHMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKHUMH U
IPYTUMU €CTECTBEHHBIMU HaykaMu, (uisocodueil, 3TUKOW, 3CTETUKOW W MPaBOM.
Ponb Ouonoruu B GopMHpPOBaHWK COBPEMEHHON HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeToapl MO3HaHUS KUBOW MPUPObl (HAOIIOIEHUE, SKCIIEPUMEHT, OINMCAHUE,
n3MepeHue, Kiiaccuukalys, MoJIeTMpOBaHUE, CTATUCTUYECKAst 00pabOTKa JaHHBIX ).

JdeMoHcTpanuu:

[Toptpetst: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon nu @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS JKUBOU TPUPOJIBI.

JlaGopaTopHble 1 NpaKTUYeCKUE PadoThI:

[Tpaktiaeckass padoraN? 1. «lcmonp3oBaHWE pPA3NMUYHBIX METOJOB IIPH
M3Y4YEHUU OMOJIOTHUYECKUX OOBEKTOBY.



Tema 2. ZKusBble cucTeMbl 1 HX OPraHU3aLMs.

XKusbie cucreMsl (OMOCHCTEMBI) KaK MpeAMET M3ydeHus Ouonoruu. OTinyme
KUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CaoiicTBa OMOCUCTEM M HUX pa3zHOOOpa3ue. YPOBHU OpraHU3ALMH OMOCUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIA, TKAHEBBIM, OPTraHU3MEHHBIN, MOMYJISAIUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTEO1IEHOTHUECKU), ONOCEPHBIIA.

JlemoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIE MPU3HAKU >KU3HU», «YPOBHH OpraHU3AlUU
KUBOU MPUPOABD.

O6opynoanue: Mmojenb moJiekyibl JJHK.

Tema 3. Xumn4yecKuii COCTaB U CTPOCHHUE KJIETKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE DJIEMEHTBI: MaKpPO3JEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpabHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJbHbIX BemlecTB B Kkierke. [lopnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3zameHnmble U 3aMEHHMBbIE aMUHOKHCIIOTHI. AMWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~ OCJIKOBOM  MOJEKynbl (MEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYUHAS CTPYKTypa). XUMMUYECKHUE CBOMCTBA OeKoB. buonoruueckue GyHKIMU
OEJIKOB.

®epMeHTBl — OnoJornyeckne Karaamszatopsl. CTpoeHne (epMeHTa: aKTUBHBIN
LEeHTp, cyoOcTpatHas creuuduunocts. Kodepmentsl. Butamunbsl.  OTiauyus
(epMEHTOB OT HEOPTaHUUYECKUX KaTaIU3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TJIIOK03a, pudo3a U Je30KCHpru003a), Arucaxapuiabl
(caxaposa, JlakTo3a) U TOJIMCaXxapuabl (Kpaxmaji, TJMKOreH, IeJUII0I03a).
buonornyeckue QpyHKIIMN YTII€BOIOB.

Jlumuael:  Tpurnunepunsl,  dochomunuab, crepounsl. ['mapodunsHO-
ruipodoOHbIe cBOMCTBA. buonornyeckue GyHkiun aunuaoB. CpaBHEHUE YTIIEBOIOB,
OEJIKOB M JIMMTUJOB KaK HICTOYHUKOB SHEPTUU.

Hyxknennoseie kucnorsl: JIHK wu PHK. Hykneornnsr — MoHOMEpEI
HyKJIenHOBBIX KuciaoT. Ctpoenne u pynkiuu JIHK. Crpoenune m ¢pynxuun PHK.
Buasr PHK. AT®: ctpoenue u GpyHKIUN.

[uronorust — Hayka o kietke. Kinerounas teopuss — nmpumep B3auMOACHCTBUSA
uael U (akToB B HAYYHOM MO3HAHUH. MeTOAbl U3YyUEHUs KIETKH.

Kierka kak nenoctHas xuBasi cucrema. OOLue MpU3HaKU KIETOK: 3aMKHYTas
HapykHas memOpana, Mmosekynbl [IHK kak renerudeckuii amnmapar, cucteMa CUHTE3a
Oernka.

Tunsl KIETOK: dyKapuoTUyecKas U npokapuoruyeckas. OcoOEHHOCTH CTPOCHUS
npokapuotuyeckod  kinetku.  Kierounas  crenka — Oakrepui.  CtpoeHue
AYKapUOTUYECKON KJIeTKU. OCHOBHBIE OTINYMS PACTUTENIbHOM, )KUBOTHOW U TPUOHOM
KJIETKHU.



[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIHMKC, UX
¢byukun. Ilnasmarnyeckas memOpana, e€ cBoiicTBa U (pyHkuuu. L{utonnazma u eé
opranounbl. OmHomemOpanHble opradHouasl kietku: OIIC, ammapar ['ombmxw,
mu30coMbl.  [loyaBTOHOMHBIE OpPraHOMbl KJIETKH: MHUTOXOHJPUH, ILJIACTHbI.
[Ipoucxoknenne MUTOXOHApUM W Tulactul. Buael mnactua. HememOpanHbie
OpPraHOUbI KJIETKU: pUOOCOMBI, KJICTOYHBINA LIEHTP, LIEHTPUOIH, PECHUYUKH, KT'YTUKU.
@yHKIMY OPraHOUAOB KJIETKHU. BKItoueHus.

SAnpo — perynsaTopHblidi 1eHTp KieTkd. CTpoeHuWe sifpa: siaepHas 000JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcopT BeniecTB B KIIETKE.

JemoHCcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel: «Pacnipenernenne XuMAYECKUX 3JIEMEHTOB B HEXKUBOW MPHUPOLIE»,
«Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabmuubr u cxembl: «llepuonnueckas TaOIMLIA XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOAbD», «buocunTes Oenkay, «CTpO€HHE MOJIEKYJIbl OElKay,
«Ctpoenue ¢epmenta», «Hyxneumnossie kucnotsl. JITHK», «CtpoeHue moieKyssl
AT®», «CtpoeHre 3yKapHOTHYECKON KIETKN», «CTPOEHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENBbHOW KIETKN», «CTpOeHHE NPOKAPUOTHYECKOM KIIETKNY,
«CTtpoenue saqipa KIETKN», « Y TIeBOAbD), «JIunuasn.

OOopynoBaHMe: CBETOBOM MHUKPOCKOI, OOOpyIOBaHUE MJIsi MPOBEIACHHUS
HaOMIOACHUM, W3MEPEHHM, JKCIIEPUMEHTOB, MUKPOMPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlabopatopHass pab6ora N2 1. «/3ydeHHe KaTaJIUTHYECKON aKTHBHOCTH
(epMeHTOB (Ha MpUMEpe aMUIa3bl UM KaTajaasbl)».

JlabopatopHass pabora N2 2. «M3yueHue CTpoeHHS KJICTOK PACTCHHM,
KUBOTHBIX W OakTepuil IMOJ MHUKPOCKOTIOM Ha TOTOBBIX MHKpOIIpenaparax U HX
OMKCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmMeH BemiecTB, WM METa0oIM3M. AcCCUMIIISIMS (TJIACTHYECKUN OOMEH) U
TUCCUMUJIISIUS  (PHEpreTUYecKuid OOMEH) — JIBe CTOPOHBI E€IWHOTO Ipollecca
MeTtabonu3ma. Pojib 3aKOHOB COXpaHEHMsI BEIIECTB W SHEPrud B IMOHUMaHHUU
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPODHBINA U rerepoTpodHsblil. Poib GpepmeHTOB B
oOMeHe BEIIeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

dotocunTe3. CBeToBast 1 TeMHOBas (a3bl poTocuHTe3a. Peakiuu GorocuuTesa.
OddextuBHOCTL (oTOCHMHTE3a. 3HaueHHWe (POTOCHHTE3a MJid JKU3HU Ha 3emie.



Brnusane ycnoBuwit  cpensl Ha  (POTOCMHTE3 W CIMOCOOBI  TIOBBIIMIEHUS  €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMoCHHTe3. XEMOCHHTE3HUpYIOIHe OakTepuu. 3HAYCHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciiernsieHue BeElIeCTB, BbIJICICHHE U
AKKyMYJMPOBAHUE SHEPIUU B KIIETKE. DTallbl SHEPreTHYeckoro oomMeHa. ['nmukomnus.
bpoxenne u ero Buapl. KucinopogHoe OKHCIIEHME, WM KIETOYHOE [bIXAHUE.
OxucnurensHoe GocopunpoBanne. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakuun wmatpuuHoro cuHte3a. ['enernueckas wuHbpopmarus wu JIHK.
Peanuzanus reHernueckod uHopManuum B KIETKE. ['@HETHYECKHd KO U €ro
cBoiictBa. Tpanckpuniusi — Mmarpuunblii cunte3 PHK. Tpancnsuus — Ouocuntes
O6enka. Orambl TpaHciusiiuu. KoaupoBanue amuHOKHCIOT. Pombp pubocom B
OonocuHTese Oernka.

Heknerounsie dhopmbl xu3Hu — BUpychl. Mctopusi otkpsitus Bupycos (/1. .
NBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKMU3HEHHOrO IIMKJIA  BHUPYCOB.
Bakrepuodaru. bone3nu pacTeHuid, )KUBOTHBIX U YEJIOBEKA, BhI3LIBAEMbIC BUPYCAMHU.
Bupyc unmmynoaepuuura yenoeka (BHY) — Bo3Oymutens CIIWMa. OOpartnas
TPAHCKPUIIIIKSA, peBepTa3a u uHTerpasa. [Ipodunakruka pacnpocTpaHeHus] BUPYCHBIX
3a00JIeBaHUM.

JdemoHcTpanuun:

[Toptpetsr: H. K. Konenos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tumbl nutanusy, «Metabonuzm», «MUTOXOHIPUIY,
«JHepreTuyeckuii oOMeH», «Xioporiact», «Potocuntesy, «Ctpoenue JIHK»,
«Ctpoenue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHuecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM 1wk Bupyca CIIN/a,
oakrepuodaray», «Pemnukanus JJHK».

O6GopynoBanne: monenu-amumkanun «Yasoenne JIHK wu tpanckpumnimsy,
«buocunres 6enka», «CTpoeHUe KISTKN», Moielb cTpyKTypsl JTHK.

Tema 5. Pa3MHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounbii 1Mk, WM KU3HEHHBIM UMK KIeTku. MHTepdaza u MuUTOS3.
[Ipoueccsl, mporekatomue B HHTepdaze. Permnmukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIIL.
JINTUTOWTHBIN ¥ TaruIOUAHBIA XpOMOCOMHBIE HAOOphl. XpoMaTusl. [luTonornyeckue
OCHOBBI Pa3MHOKEHUS U UHAUBUAYAIBHOTO Pa3BUTHUS OPTraHU3MOB.

Henenue knetkn — muto3. Cragmm murosa. IIpomecchl, Mpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubesb KJISTKH — aromnTo3.

dopMbI pa3MHOKEHHS OPTaHW3MOB: Oecroyioe W mojoBoe. Bumbl Gecrionoro
pPa3MHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAHUE OJIHO- M  MHOTOKJIETOYHBIX,
cnopooOpa3oBaHUe, BEreTaTUuBHOE pa3MHOXKeHHEe. VCKycCTBEHHOE KJIOHMPOBaHUE
OPTraHU3MOB, €0 3HAYEHUE ISl CEJIEKIIUU.



[TonoBoe pazMHOX)EHHUE, €r0 OTINYHUS OT OECIOJIOTO.

Meiio3. Craguu wmeiiosa. Ilpouecchl, mpoucxXojsuiMe Ha CTagusix Menosa.
[ToBenenne xpomocom B Meio3e. KpoccuHrosep. brosiornueckuii CMBICT U 3HAYEHUE
Meno3a.

["ameTorenes — mporuecc 0Opa3oBaHus MOJOBBIX KIETOK Y *KUBOTHBIX. [lo0BBIE
KeJe3bl: CEMEHHHUKHU U SiMYHUKU. OOpa3oBaHuEe U Pa3BUTHUE MOJOBBIX KIETOK — raMeT
(cnmepmaTto3ou/, SIUIEKIIETKA) — ciepMaTorene3 u oporene3. OCoOOEHHOCTH CTPOCHUS
ANIEKIIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [Taprenorenes.

NunuBunyanbHoe  pa3BuTHe  (OHTOTreHe3).  OMOPHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Jtarnbl 3MOPHOHATBLHOTO PA3BUTUSL Y TO3BOHOYHBIX >KUBOTHBIX:
IpoOJieHre, TacTpyysius, opraHoreHes. IlocTamOpuoHanmbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHUS: MIPSMOE, HEMpsiMoe (TMIUHOYHOE). Biusaue cpemp
Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXK/IEHHBIE YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOIO PACTEHUS: CTPOECHUE
CEMEHHM, CTaJINH PA3BUTHSL.

JleMmoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMbI Pa3MHOXKEHUS OpPraHU3MOBY», «JIBoiiHOE
OIUIOJJOTBOPEHUE Y LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOKEHHE
pacTeHui», «Jlenenue kieTku 6aktepuin», « CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHEe
xpomocoMbl», «Knerounsii mukim», «Pemmukanms JHK», «Mwutos», «Menos»,
«IIpsimoe u HempsiMoe pa3BuTHe», «['aMeToreHe3 y MIICKOMUTAIOIMINX U YEJIOBEKaY,
«OCHOBHBIE CTAJIUA OHTOTCHE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKPOTIpEnapaThl «CriepMaTo30U b1
MJICKOITUTAIOLIETO», «JSlinekneTka muekonuraroumero», «KapuokuHes B KieTkax
KOpellKa JIyKa», MarHuTHas Mojieb-anrukamus «Jlenenune kinetku», moaens JJHK,
MoJelb MeTa(azHOil XPOMOCOMBI.

JlaGopaTopHble 1 NpakTH4YecKue padoThbl:

JlaGopaTopHass pabora N2 3. «HaOmrogeHune MuTO3a B KIIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MHKpOIIperapaTaxy.

JlaGopaTopHass pabdora N2 4. «M3ydeHue CTpPOCHHs TIOJOBBIX KIETOK Ha
FOTOBBIX MUKPOMIPENapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT n 3amaun reHeTuku. Mctopust pa3BuTHUsI TEHETUKU. POJIb IUTOJIOTHA U
SMOPHOJIOTHY B CTAaHOBJICHUH T€HETHUKHU. BKI1al pOCCHICKUX U 3apyOEIKHBIX YUEHBIX
B pa3BUTHE TEHETUKHU. MeTO/ bl TeHETUKHU (TUOPUIO0JIOTMYECKUM, IIUTOT€HETUYECKHUH,
MOJIEKYJISIpHO-TeHeTH4YeCKUii). OCHOBHBIE TEHETHYECKHE TMOHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAacjeJAOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHaenem.
MoHorubpuiHoe  CKpelIMBaHUE. 3aKOH eAuHO0-00pa3usi THUOpPUIOB  IEPBOTO



nokoJieHus. [IpaBuino qoMuHUpoOBaHMs. 3aKOH paclleIUIeHHs] NpU3HaKoB. ['umnoresa
YUCTOTHI raMeT. [1omHOE 1 HEeMoJIHOE TOMUHUPOBAaHUE.

JlurnOpuaHoe CKpellMBaHue. 3aKOH HE3aBUCUMOTO HacJeOBaHUs MPU3HAKOB.
[{utoreHeTnuyeckue OCHOBBI JUTHOPUIHOTO  CKPEIIMBaHMUSA. AHaIU3UPYIOIIEe
cKpenuBaHue. Vcrnonp30BaHuE aHAIM3UPYIOMIETO CKPEIIMBAHUS JJIsl ONpPEeIICHUS
TeHOTHITa OCOOM.

CuermieHHOe HacienoBaHue npu3HakoB. Padora T. MopraHa 1o cUEIJIEHHOMY
HacJieloBaHuIO TeHoB. HapylieHue cienaeHns TeHOB B pe3yIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHAas TEOPHs HACIIEICTBEHHOCTH. | €HeTUYEeCKHUE KapTHhl.

I'enetnka mosia. XpOMOCOMHOE OMNpPEAECICHUE TMOoJia. AYTOCOMBI U IOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHble MW TreTeporaMeTHble OpraHu3Mbl. HacienoBaHue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUbl M3MEHYMBOCTH: HEHACJICICTBEHHAs M HACJIECACTBEHHAs.
Pons  cpeapl B HEHACHEICTBEHHOW  W3MEHYMBOCTH. XapakTepuCTHUKa
MOJU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuanmoHHBIN psal U BapuallMOHHAS KpPUBAs.
Hopwma peakiun npusnaka. KonnuecTBEHHbIE M KAUECTBEHHBIE PU3HAKHA U UX HOpMa
peakiuu. CBoiicTBa MOJIU(PUKAIIMOHHON NU3MEHUUBOCTH.

HacnencrBennas, WM TIeHOTUIIMYECKas, HW3MEHYHUBOCTh. KomOuMHaTHBHAas
M3MEHYHMBOCTh. Melo3 © TOJIOBOM TMpolecc — OCHOBA KOMOMHATHUBHOM
M3MEHYMBOCTU. MyTanmoHHas W3MeH4YuBOCTh. Kiaccudukainus MyTalluii: T€HHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa M NpUYMHBI MyTaluuidl. MyTtareHHbie (paKTopsbl.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HacleIcTBeHHON n3menunBocty H. M. BaBuiosa.

BHesimepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T€HETUKHU
YeJIOBEKa: TCHCAIOTHYCCKUM, OJMM3HEIOBBIM, IIUTOTCHETHUYCCKUM, OMOXUMUUYCCKUM,
MOJIEKYJISIPHO-TE€HETUUECKUM. CoBpemeHnHoOE ONpEIEIICHNE reHOTHIA!
ITOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TC€HOTUIIMPOBAHHUE, B TOM YHCIE C MOMOIIBIO
IT11P-ananu3a. HacinencTBeHHbIe 3a00IeBaHUs YeOBeKa: TeHHBbIC 00JIe3HHU, O0JIe3HU
c HACJICICTBEHHOMN MPEPaCHOIOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HHU.
Comarnueckue U TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KWU3HHU, AUATHOCTUKU, MPOPUIAKTUKA U JICUCHUS] T€HETUYECKUX
Oone3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TCHETHUKH B MIPEIOTBPAIIICHNN U JICUCHUH TeHETUUECKUX 3a00JICBaHUM YeIOBEKa.

JdemoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®@pusz, C. C. YerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuier 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE U €0 IUTOTCHETHYCCKAS
OCHOBa», «3aKOH PACHICIIJICHUS U €ro IUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurudpugHoe ckpemBanuey, «lluTomoruyeckrue OCHOBBI TUTHOPUIHOTO
CKpeluBanus», «Meno3», «B3aumMoiencTBUE aJUICNbHBIX T€HOBY», «l eHeTnueckue
KapThl PacTeHWH, >KUBOTHBIX U YelioBeKa», «['eHeTuka moja», «3aKOHOMEPHOCTHU



HacJIeJOBaHUs, CUEIJIEHHOro C mojom», «Kapuotumbl udenmoBeka U KUBOTHBIXY,
«Buger m3meHumBoCcTHY, «MoaudukamoHHas W3MEHYMBOCTHY», «HacnemoBanme
pesyc-pakropay, «['eneTuka rpymni KpoBu», «MyTallnoOHHAsI U3BMEHYHBOCTH.

O6opynoBanue: Mojaenu-amIuKaun  «MOHOTUOPUAHOE  CKPEIIMBAHUEY,
«Henonnoe  nmomuHupoBanue», «Jurmbpumnoe ckpemmBanue», «llepekpécr
XpOMOCOMY», MUKPOCKOT ¥ MHKporpemnapat «J[po3oduma» (Hopma, myTamuu (opMsI
KPBUIbEB M OKPACKU Tela), repoapuii «I'opox moceBHOM».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopaTopHast padora N2 5. «M3ydeHue pe3yJbTaTOB MOHOTHOPHIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(IIIBI HAa TOTOBBIX MUKPOTIPEIapaTax» .

JlabopaTtopHast pabora N2 6. «l3ydyeHne MOAM(PUKAIMOHHON H3MEHYHUBOCTH,
MOCTPOCHHUE BAPUALIMOHHOTO PSJia U BAPUALIMOHHON KPUBON».

Jlaboparopuast padora N2 7. «AHanmu3 MmyTanuii y Ipo30(uiasl Ha TOTOBBIX
MHKpOIpenapaTax.

[Tpaktraeckas padora N2 2. «CocraBrieHue 1 aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkupst Kak HayKa M IIPOLECC. 3apOKICHHE CEJIEKIMU U JOMECTUKAIUA.
VYyenue H. 1. BaBuiioBa 0 IeHTpax MPOUCXOXKJIEHUS U MHOTOO0pa3usi KyJIbTYpPHBIX
pactenuil. LIeHTphl MPOUCX0KICHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJIa, IITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MacCOBBIM M WHIUBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUNW W KUBOTHBIX. OIEHKa »JKCTepbepa. bBIM3KOPOICTBEHHOE
ckpemuBanue — uHOpuauHr. Yucras nuHus. CKpeluldBaHUE YKUCTBIX JIMHUH.
I'erepo3uc, wiu rubpuaHas cuia. HepolcTBEHHOE CKpellMBaHUE — ayTOPUJIUHT.
Otpanénnas rubpuanzanusa u e€ ycrnexu. VICKycCTBEeHHBI MyTareHe3 W MoJydeHue
MOJIUIUIONIOB. JJOCTHKEHUS CENEKIINH PACTEHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MNPOM3BOJACTBA. |'€HHAs WHXEHEpUs. ITambl
co3ganusi pexkomOuHanTHoW JIHK wu TpaHcrennnix opranu3zmMoB. Kierounas
nHxeHepus. Kinerounbele KynbTypbl. MHUKPOKIIOHAIBHOE PAa3MHOKEHHUE PACTEHUU.
KiioHnpoBaHnne  BBICOKONMPOIYKTHUBHBIX  CEIIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okosoruueckue u atTrudeckue npodseMel. [MO — renerrnueck MOAUGUIIUPOBAHHBIC
OpTaHU3MBI.

JleMoHCTpanuu:

[Toprpetsr: H. 1. Basuios, 1. B. Muuypumn, I'. /{. Kaprieuenko, M. ®@. lBaHOB.

Tabmuubr u cxembl: Kapta «L[eHTpB MTPOUCXOXKACHUS W MHOro0Opas3us
KYJBTYPHBIX pacTeHuit», «llopoapl nqoMamHuX KXUBOTHBIX», «CopTa KYyJIbTYPHBIX
pactenuity, «Otnanénnas rubpuauzanus», «Padotel akagemuka M. . VBaHoBay,
«Ilomumnonnusy, «OO0BEKTHl OHOTEXHOJOTHNY, «KieTouHble KyJabTypel U
KJIOHUpOBaHue», « KoHCTpyHnpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISDKUA TUIOJOB UM KOPHEIJIONOB TUKUX (OPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.



JlabopaTopHble M mpaKkTHYecKHe PadoThI:

OKkckypcusi«OCHOBHBIE METOABI W JOCTHXKEHHS CEJIEKIMM pPAacTeHUd U
’KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO, MJIEMEHHYIO (PepMy, COPTOUCTIBITATETbHBIN
y4acTOK, B TEIUIMYHOE XO35HUCTBO, JaOOPATOPHIO arpOyHUBEPCUTETA WM HAYYHOTO
IIEHTPA)».

11 KIIACC

Tema 1. JBoJIIOIIUOHHAS OHOJIOTHS.

[IpeAnochbUIKM BO3HUKHOBEHHS SBOJIOUMOHHOM TeOpUH. BOJIOLHUOHHAS
Teopust U1 €€ MecTo B Ouosiornu. BiusiHME 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerenbcTBa  3BOMOLMHU. [laneoHTONOrMYeckue:  MOCIEAOBATEIBHOCTD
MOSIBJICHUS BHUJOB B MAaJCOHTOJIOTMYECKON JIETONMHCH, TepexoiaHbie (OPMBI.
buoreorpaduyeckue: cxoAcTBO U pazianune GayH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOACTBA M pPA3IMyUsl SMOPHUOHOB pa3HbIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, AHAJIIOTMYHBIE,
PYIMMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHMX IyTell y Bcex
OpraHU3MOB.

OpomonnoHHas Teopus Y.  JlapBuHa. IIpeanocelikM  BO3HMKHOBEHUS
napBUHU3MA. [[BWKyIIMe CHIIBI 3BOJIONUM BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE TNpPU OTPAaHUUYEHHOCTH PECYpCOB, HEONpeNenEHHas HW3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretuueckas teopust 3BooIUH (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUAA U 3BOJIIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIIOUMK BUIAOB B MpUpoae. MyTalMOHHBIN
npoliecc 1 KOMOWHATUBHAS U3MEHUYUBOCTb. [loMynsinOHHBIE BOIHBI U Apeid TreHOB.
N3omsanyst 1 Murpanus.

EcrecTBenHbiii  or6op — HampaBmsoomuii  paktop sBomoruu.  Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OpPraHW3MOB Kak pe3yibTaT 3BoJouud. [Ipumepsl
MPUCIIOCOOJIEHUI Yy opraHu3MoB. ApoMop(h03bl U UAHO-adanTaI|H.

Bun u  BugooOpazoBanme. Kputepum  Buma.  OcHoBHBIE  (HOPMBI
BUJ1000pa30BaHus: reorpaduueckoe, YKOJIOrHIECKOe.

MakposBomorusi.  D@opMbl  3BOJIOLMHU:  (UIEeTHYECKasd, JUBEpPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOMIOLUN.

[IpoucxoxeHne OT HeCIeUUaaIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuaiu3anvs. ATanTUBHAS padalys.

JdemoHcTpanuu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanescknii, K. M.
bap, 3. I'ekkensb, ®. Mromnep, A. H. CeBepios.



Tabmuupl u cxemsl: «PazBuTHEe OpraHMYECKOro MHpa Ha 3emiie», «3apoAbIIu
MO3BOHOYHBIX )KUBOTHBIX», «APXEONTEepHKCY, «DopMbl GOPHOBI 32 CYIIECTBOBAHUE,
«EctectBennblii  0TOOpP», «MHOroOOpasue CcOpTOB pacTeHui», «MHoroobpasue
opon KUBOTHBIX», «ITomysium», «MyTannoHHas WU3MEHYHUBOCTH,
«Apomopdo3sb», «Manoamanranumy, «OOmas aereHepanus», «JBUXKyIIHe CHIIbI
sosmonum», «Kapra-cxema mapmpyra myremectBus Y. [lapBuna», «boppba 3a
cyuiectBoBanue»,  «lIpucnocobneHHocts  opranusmoB»,  «leorpaduyeckoe
BUJ000pa30BaHueE, « IKOJIOTHUECKOE BUI000pa30BaHHE.

O0opynoBaHHe: KOJUIEKIUS HACEKOMBIX C PA3IMYHBIMUA TUIIAMH OKpPacKu, Habop
IUIOI0B U CeMsIH, KOJuIeKIMs «IIpumepbl 3alUTHBIX NPUCIOCOOIEHUHN Y )KUBOTHBIX,
Mozellb «OCHOBHBIE HANpAaBICHUS SBOJIOUUN», O00BEMHas Moxaeinb «CTpoeHue
TOJIOBHOT'O MO3T'a MO3BOHOYHBIX.

buoreorpaguueckass kapra Mupa, KojuleKius «®PopMbl  COXPAHHOCTH
MCKOIIa€MBbIX )KMBOTHBIX M pACTEHUI», MOJeNb antuikanus «Ilepekpéct xpomocom»,
BlIa&XXHbIE  mpenaparbl  «Pa3BuTMe  HacekomMoro»,  «Pa3BuUTHE  JISATYIIKW»,
MuKpornpenapar «Jlpo3zoduna» (Hopma, MyTauuu (HOpMbl KPbUIBEB U OKPACKU TEJA).

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

JlaboparopHass padora N2 1. «CpaBHeHHE BHUAOB 1O MOp(dOIOTHIECKOMY
KPUTEPHUION.

JIaGopatopnast pabota N2 2. «Omnucanue mpucrocodICHHOCTH OpraHu3Ma U eé
OTHOCHUTENBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHaydHbI€ TIPEACTABICHUA O 3apOXKIACHUM KU3HU. HaydyHble runoressl
BO3HMKHOBEHHUSl KU3HM Ha 3emje: abuoreHe3 M MaHcrepMmus. XUMHUYECKas
ABOMIONMSA. AOHMOT€HHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNEPUMEHTAIBLHOE TMOJATBEPKACHUE XUMHUYECKON »BOoNMU. HavanbHble 3Tarbl
ouonornyeckoi sBomtounu. l'mnoresa PHK-mmpa. ®@opmupoBaHre mMeMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE MPOTOKIETKH. [lepBple KIETKM M HMX 3BOJIIOLMUS.
@opMUPOBaHNE OCHOBHBIX I'PYIIII KUBBIX OPraHU3MOB.

PazButne xu3zHm Ha 3emuie mo spam W nepuonaMm. Karapxeul. Apxenckas u
nporepo3oiickas apbl. [laneozoiickas spa u €€ mepuoAbl: KEeMOpPUNCKUIA,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickass »3pa W €€ TMepuoabl: IMaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBIM.

XapakTepuCcTUKa KIMMaTa W TEOJIOTMYECKUX mnpoueccoB. OCHOBHBIE 3Taribl
ABOJIIOLIMMA  PACTUTENIBHOTO U JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHud u
KUBOTHBIX. [ [0siBIIEHME, pacuBET U BBIMUPAHUE IPYIII )KUBBIX OPIraHU3MOB.

CucremMa OpraHMYECKOr0 MHpa KaK OTpaxkeHHe 3BOJIOIUU. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.



DBOJIIOIMA YeToBeKa. AHTPOMNOJIOTHS Kak Hayka. PazBuTue mpeacTaBlIe€HUN O
MPOUCXOXKJCHUH 4YeloBeKa. MeToabpl H3ydyeHusi aHTpororeHeza. CxoactBa u
pa3yInuusl 4eJI0OBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiiue cuisl (hakTophl) aHTpororeHe3a. HaciaeacTBeHHass UBMEHUUBOCTD U
€CTECTBEHHBIN 0TOOpP. OOIIEeCTBEHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUN TpyAa,
MBIIUICHUE, PEUb.

OCHOBHBIE CTaJMU W BETBHU HBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKHU, YemoBek
yMebIi, YemoBek npsaMoxoasuuii, YeaoBek HeaHIepTaabCKuil, YemoBeK pa3yMHBIN.
Haxonku uckonaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHUS, 00JaCTh paCIpPOCTPAHCHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHA.

Yenoseueckne packl. OCHOBHBIE OOJIBIIIAE PACHl: €BPONCONTHAS (€Bpa3uiicKas),
HETPO-aBCTpaJIOU IHAsI (IKBATOpUAJIbHAS), MOHTOJIONIHAS (23MaTCKO-aMEPUKAHCKas).
YepTbl TPUCTIOCOOJICHHOCTH TMPEACTABUTENCH YEIOBEUECKUX pac K YCIOBUAM
cyuiecTBoBaHMs. EAMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanuu:

[Hoprpetsr: ®. Peau, JI. Ilactep, A. WU. Onapun, C. Mumnep, I'. HOpu, Y.
JlapBuH.

Tabmuupbr u cxembl: «Bo3uukHoBenne CoiHEYHOU cHUCTeMbD», «Pa3BuTtue
OpraHuueckoro  mupa», «PactutenpHas  kineTka», <« OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kieTka», «COBpEMEHHAas CHCTEMa OPraHUYecKOro MHUpPay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YEJIOBEKOOOpa3HBIX
00e3bsiH», « OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXO0K MIPEIKOB COBPEMEHHOTO
yesnoBekay, «/lpeBHeilmme moan», «JpeBHue moan», «llepBble cOBpeMEHHBIE
Toan», «HemoBeuecKue pachh».

O6opynoBaHue: MYJISIKU «IIpoucxoxaeHue YeJI0BEKa» (6rocTHI
aBCTpAJIONUTEKAa, NUTEKAHTPOIa, HEaHAEepTalblla, KPOMAaHLOHIIA), CJENKH WIH
M300paKEeHHUs] KaMEHHBIX OpYAHM TEpPBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyomita, ckpebia), reoXpoHoJIornueckas TadauIa, KoJIeKus «@opMbl COXPaHHOCTH
HCKOTIA€MBbIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

[Tpaxtrueckas pabora N2 1. «M3ydeHue MCKOMMaeMBIX OCTATKOB PACTECHUU WU
KUBOTHBIX B KOJUICKIIUSX).

OKCcKypcusi «DBOJIONUSL OPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WIN KpaeBeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoas cpeaa.

DKoJIOTHsI KaK HayKa. 3aJadyd M pasleibl SKOJOTMU. MeETOoIbl 3KOJOTMYECKHUX
HCCIIEIOBAHNM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHMSI OPraHMW3MOB: BOJIHAs, HA3EMHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPraHU3MEHHAs.



Okonoruueckue Qaktopel. Kiaccupukanus sKogorudyeckux — (pakTopos:
abuoTuueckre, OHMOTUYECKWE W aHTpomoreHHsle. JleficTBHE 3KOJOTHYECKHX
(haKTOpPOB Ha OPTAHU3MBI.

Abunorndeckue (akTopbl: CBET, TEMIIEPATypa, BIAKHOCTb. POTONEPUOAU3M.
[IpucniocoOnenust  OpraHu3MOB K JICHCTBUIO  a0MOTHYECKUX  (PAKTOPOB.
buonornueckne puTMBl.

buotnueckue daxtopsl. Buasl 6MOTHYECKUX B3aMMOJCHCTBHUI: KOHKYPEHIHS,
XMUIHUYECTBO, cUMOMO3 u ero ¢opmbl. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaxJIEOHUYECTBO). AMEHCAIU3M, HEUTPATU3M.
3HaueHue OWOTHYECKHMX B3aUMOACHCTBMHA [UIsl CYIIECTBOBAaHMS OPraHu3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHUECKHE  XapaKTEepUCTHUKKW  nomyiasiuuud. (OCHOBHBIE  IOKa3aTeln
HOMYJISAUMN: YHUCIEHHOCTh, IUIOTHOCTb, POYXKIAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJMHaMyuKa YHCIEHHOCTH MOIYJISIUU U €€ peryssaiusl.

JlemoHcTpanuu:

[Toptpetsi: A. I'ymOonsar, K. @. Pynee, O. ['ekkensb.

Tabmuel U cxembl: kapta «llpupomnsie 30HbI 3emun», «Cpeabl oOUTaHUS
opranuzmoB», «@oronepuonnusm», «llomymsamuu», «3aKOHOMEPHOCTH  POCTa
YUCJIEHHOCTHU NOMYJISIIMU UH(DY30pUun-TyPenbk», «[lumenslie nenm.

JlabopaTopHbIe U IpaKTHYECKHE PAdOThI:

Jlabopatopnast pabora N2 3. «Mopdomornueckrne 0COOCHHOCTH pPacTEeHUHN U3
pa3HBIX MECT OOUTAHHS.

JlaGoparopuas pabora N2 4. «BnusHHEe cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktiaeckas padora N2 2. «IToacuéT MIOTHOCTH MOMYJSIUN Pa3HBIX BHUIOB

pacTEHUI.
Tema 4. Coo0mecTBa 1 IKOJI0rHYECKHE CHCTEMBI.
Coo0OmiectBO opranu3smMoB — OuorneHo3. CTpykTypbl OHOILIEHO3a: BHJIOBas,

MPOCTpPAaHCTBEHHAs, Tpoduueckas (nuieBas). Buasl-nomuHantel. CBsiz3u B
OouoleHo3e.

Okonornueckre cuctembl (dkocuctembl). [lonsitue 00 »dkocucreme u
ouoreoneHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHI  SKOCHUCTEMBI:  MPOIYLEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BelIECTB U MOTOK SHEPIHMH B 3KOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbl. [lumieBsie nenu u cet. OCHOBHbBIE
MoKa3aTelau »HKOCUCTEMBbI: Ouomacca, MNPOAYKUHA. OIKOJIOTMUECKHE MHPaAMUIBI:
OPOAYKIMH, YHCIEHHOCTH, Ounomaccel. CBOICTBa 3KOCHUCTEM: YCTOWYUBOCTbD,
camoperyJisanus, pazsutue. CyKueccus.

[IpupoaHbie SKOCUCTEMBI. JKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WIIN
IMPOKOJUCTBEHHOTO JIeca.



AHTpONOreHHbIE  3KOCHCTEMBI. ATpO3KOCHCTEMBI. Y pO0o3KOCHCTEMBI.
bruonornyeckoe u X03MCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (dakTtop ycroumBocTH dIKocucTeM. (CoxpaHeHHE
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIle.

VYuenue B. W. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocheprr. KuBoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouochepsl Kak
IJI00aNbHOM 3KOCHUCTEMBI. Jl[MHAMHYECKOE€ paBHOBECHME M oOOpaTHas CBA3b B
ouocdepe.

KpyroBopoTbl BemiecTB M OMOT€OXMMHYECKHE IMKIIBI 3JIEMEHTOB (Yriiepoja,
a30Ta). 30HAIBHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omocdepe 3emin. AHTPOIIOTCHHBIC W3MEHEHUsT B Ouocdepe.
['moGanpHBIE YKOIOTUYECKUE TPOOIEMBI.

CocyiectBoBaHue NpuUpojbl U venoBeyecTBa. CoxpaHeHune OMopaszHooOpazus
KaKk OCHOBa YycToMuumBOCTH Ouocdepbl. OCHOBa pPALMOHAIBHOTO YIPaBJICHUSA
MPUPOAHBIMH pECYpCaMU M UX HUCIOJIb30BaHUE. JOCTH>KEHHsT OMOJIOTMH M OXpaHa
MIPUPOJIBL.

JlemoHcTpanuun:

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

Tabmuubr u cxemsl: «llumeBbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmectBa», «llenum mnuTanus», «DKOJIOTHYECKAas MUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECa», «IKOCHUCTEMA
XBOMHOro  jeca», «buoneHo3  BomoéMa»,  «ArpoueHos»,  «lIpumepHsie
AHTPONOTCHHbIE BO3JICUCTBUS HAa MPUPOAY», «BakHelllre NCTOYHUKH 3arps3HEHUS
BO3/lyXa M TPYHTOBBIX Bon», «IlouBa — BakHelInas cocTaBisiomas Ouochepsn,
«®DakTopsl aerpaganuu nouBy, «IlapHukoBsiid 3pdexT», «DaKTOPhl paJuOaKTUBHOTO
3arpsisHeHust Ouocdeps», «OOmas cTpykrypa Ouocdepob», «Pacnpoctpanenue
KU3HU B Ouocdepe», «O30HOBBIA 3kpaH Ouochepr», «KpyroBopor yriepona B
ouocheper», «KpyroBopot azora B mpupoje.

OGopynoBanue: Mojelb-anmiukanus «Tunuuaeie OWOILIEHO3bI», TepOapuid
«PacTtutenbHble cooOmiecTBay, Kouiekiuuu «buonenos», «Bpenurenu BakHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP», repOapuu U KOJUIEKIIMU PACTEHUI M >KUBOTHBIX,
MPUHAJICKAIIUE K Pa3HbIM AKOJIOTMYECKUM TpymmaM oJHoro Bunaa, KpacHas kHura
Poccuiickoit @eaepannn, n300paKeHUs] OXPAHIEMBIX BUJIOB PACTCHUM U )KUBOTHBIX.

IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IPOI'PAMMBLI 11O
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHMUS K pe3yjibTaTaMm
OCBOEHUS 00YyYaroIMMHUCS IPOTPaMM CPeIHEro 001Iero 0Opa3oBaHus: JINYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.



JIMHHOCTHBIE PE3YJIbTATHBI

B cTpykType JIHMYHOCTHBIX pPE3YyJAbTAaTOB OCBOEHUSI mnpenmera «buomorus»
BBIJICJICHBI CJICTYIOINIUE COCTaBIIAIONINE: OCO3HAHWE OOYJarONUMHUCS POCCHUCKOM
rPaXJaHCKOM UJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO, HaJIN4ne MOTHBALIUU K 00y4EeHUIO OuoJIoruH,
IIEJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH Ha OCHOBE
KIIOUEBBIX IICHHOCTCH W HWCTOPUYECKUX TPAAHWIMKA Ppa3BUTHS OMOJOTHUYECKOTO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA ~ YCTAaHOBKAMHM, MPUCYIIUMU  CHCTEME
OMOJIOTHYECKOTO  00pa3oBaHMs, HaJMYHWE  DKOJOTUYECKOTrO  MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS mpenMera «buosorus» mocturaroTcs B
€MHCTBE YyYEOHOM MW BOCIHUTATEIBHOM JEATCIbHOCTM B  COOTBETCTBUU C
TPAJUIIMOHHBIMU POCCUNUCKHUMM COIMOKYJbTYPHBIMH, UCTOPUYECKUMHU M JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, MPUHSTHIMM B OOIIECTBE MpaBWIaMH U HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHUS W
CaMOpPa3BUTHSA, PA3BUTUSI BHYTPEHHEU MO3UIMU JIUYHOCTHU, MaTPUOTU3MA, YBAKEHUS
K 3aKOHY WU MIPaBOIOPAJKY, YEIOBEKY TpyJda U CTaplIEeMy IOKOJICHUIO, B3aUMHOTO
YBaXCHHS, OCPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACICIMI0O W TPATULIUIM
MHOTOHAIIMOHAIIBHOTO Hapojaa Poccuiickorn denepanuu, OpUPOIE U OKPYKAIOUIEH
cpene.

JIngyHOCTHBIC pe3yJIbTaThl OCBOCHHS yueOHOro mpeameTa «bruonorusy J0KHBI
OTpaXXaTh TOTOBHOCTh U  CIIOCOOHOCTh OOYYaromMXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUCHTAIlMM,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUM,  COOTBETCTBYIOIIHMX
TPAIUIIUOHHBIM I[EHHOCTSM POCCHUHCKOTO OOIIecTBa, paclUIupeHue >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IPOIECCE peaar3allid OCHOBHBIX HaIpaBJICHUMN
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YaCTH:

1)rpamaaHcKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW MO3ULIMKM OOYYaroIllerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYLMOHHBIX IIpaB U OOsS3aHHOCTEH, YBaOXKCHHUE 3aKOHA
Y MPaBOMOPSJIKA,;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATETbHOCTU MPU CO3JAHUU YUEOHBIX
MPOEKTOB, pEIICHWHW Yy4eOHBIX W  T[I03HABATEJbHBIX  3a7a4, BBINOJHECHUU
OMOJIOTHYCCKHUX SKCIICPUMCHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO MO3UITUIO TI0 OTHOIICHUIO K SIBJICHUSM
COBPEMCHHOM JKU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATH B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHUBHOTO
B3aMMO/JICUCTBUS JIIOJAEH C pa3HbIMH YOCXKICHUSMU, KYJIbTYPHBIMH LIEHHOCTSIMU U
COIMAJIBHBIM TTOJI0KEHUEM;



FOTOBHOCTh K COTPYAHUYECTBY B TMPOLIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W  HUCCJIENOBATEIBCKUX  33/ad, YBaXUTEIHHOTO
OTHOIIIEHUS K MHEHUIO OIIMOHEHTOB TMpU OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TPAKTAHCKOW HIECHTUIHOCTH, MATPUOTU3MA,
YBaKECHHS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Iiepe PoauHoil, ropaoctu 3a
CBOM Kpai, CBOKO PoauHy, CBOM S3BIK U KYJbTYpPy, HPOLLIOEC W HACTOSAIIECE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUIO U MaMSTHUKAM MPUPOIBI,
NOCTUKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaYeHUs1 OMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPO/IbI, B 5KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHUIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMTEISIM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO MIPUHSATUA LIECHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUM C TPAAUIUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOUas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE YMOIMOHATBLHOTO BO3IEHCTBUS )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHUIO B Pa3HbIX BHUJaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAY€CTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnUTAHHMS, (GOPMHPOBAHHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyuns:

MOHUMAHHE U peau3alus 3JI0pOBOro U 0€30MacHOro oopasa *Ku3HHU (370pOBOE
MUTaHue, COO0IeHNe TUTHEHNYECKUX MPAaBUI U HOPM, COQTAaHCHUPOBAHHBIN PEKUM
3aHATHH W OTHObIXa, peryiaspHas (u3udeckas aKTUBHOCThH), OepexHOoro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

NOHMMAHHWE I[EHHOCTH TMPaBWI HWHIUBUAYAJBHOTO U  KOJUICKTUBHOTO
0€30MmacHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOIINUX 3TOPOBBIO M KU3HU JIFOJICH;



OCO3HAHWE TOCIEACTBUH M HENPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHuUs
aJIKOr0Jisl, HAPKOTUKOB, KYPEHUS);

6) TPy10BOIr0 BOCIIUTAHUS

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00HE;

TOTOBHOCTh K AaKTUBHOM JI€SITEIBHOCTH TEXHOJIOIMYECKOM W COLUAIBHOU
HAIPABIEHHOCTH, CHOCOOHOCTh HMHHMIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3lnyHbIM cdepaM MpOPECCHOHATBHON AESITeIbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIM BBIOOp Oyaymielt mpodeccuu U peaTu30BHIBATH
COOCTBEHHbIE KU3HEHHbIC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO H CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH 11e7IecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHA JKOJOTHYECKOM KYJIbTYpbl: MNPHOOPETEHUE OIbITa
IJITAHUPOBAHMS TTOCTYTKOB U OLIEHKU UX BO3MOXKHBIX MOCEACTBUM JIJI1 OKPYKAIOIIEH
Cpe.bl;

OCO3HaHHWE TJIOOAIBHOTO XapaKTepa JKOJOTMYECKHUX Npo0ieM U IMmyTed ux
pelieHus;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble IPH U3YYEHUH OMOJOTHUU 3HAHUS
M YMEHHS TpU  pEHICHHWH  MpoOJieM, CBA3AHHBIX C  palMOHAJIBHBIM
MIPUPOIOTIOIB30BAHUEM (COOIIOACHUE TIPABWII TIOBEJICHUS B IPUPOJIE, HAPABIICHHBIX
Ha COXpaHEHUE PABHOBECUS B IKOCHUCTEMAX, OXPAaHY BUJIOB, IKOCUCTEM, OUOChEpHI);

AKTUBHOE HENPUATHE NEUCTBUM, MPUHOCAIIUX BPEN OKPYKAKOLIEH NPUPOTHON
cpelne, yMEHUE NPOrHO3UPOBATH HEOJArONPUSTHBIE 3KOJIOTMYECKHE MOCIEACTBUS
NpEeATPUHUMAEMBIX ICMCTBUM U NMPEAOTBPAIATh UX;

HaJU4YUEe Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKON KYJIbTYpHI,
OTIBITA JIEATEIIBHOCTH SKOJIOTUYECKON HAIMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMH B MO3HABATEIbHON, KOMMYHUKATUBHOW U COIMATILHON MPAKTUKE, TOTOBHOCTH K
YYACTHIO B TPAKTUYECKOM AESTEIBHOCTH HKOJIOTHYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCT ~ MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKHM W OOIIECTBEHHOM MpPaKTHUKU, OCHOBAHHOTO HA JHAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbhl KaK CpeICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

MOHUMaHue crenuduku OWOJOTMM KaK HayKH, OCO3HaHWS €€ poJld B
(GOpMHUPOBAaHUM PAIMOHAIIBHOTO HAYyYHOI'O MBIIIJIEHUS, CO3JaHUM LEIOCTHOIO
MPEACTABICHUS] 00 OKpYXKAIOIIEM MHpE KaK O €JIMHCTBE MPHUPOJIbI, YEJIOBEKa U



oOmiecTBa, B TMO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEM M pEIIeHUH MpodiieM
COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTH OHOJIOTUU JUIsI COBPEMEHHOW ITMBUIIM3AINH:
oOecrieyeHrss HOBOTO YpPOBHS Pa3BUTUS MEAMLMHBI, CO3JAaHUE TEPCHEKTHBHBIX
OMOTEXHOJIOTHiA, CHOCOOHBIX PEeIIaTh PECypCHbIE MPOOIEMBI Pa3BUTHS YEIIOBEUECTBA,
MoMcKa IMyTeill BBIXOJa M3 TJIO0AIbHBIX 3KOJOTHYECKHX MpoOsieM W oOecredeHus
nepexo/ia K yCTOMUYMBOMY Pa3BUTHIO, PAIllHOHATBLHOMY HCHOJIB30BAaHUIO MPHUPOIHBIX
pecypcoB 1 (HOPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IOJY4YEHUH OHOJOTHYECKUX 3HAaHUM B  LEJIAX
MOBBIIIEHUS OOIIEH KyIbTyphl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOU
yacTu (PYHKIIMOHATIBHONW IPAMOTHOCTH O0yJarommxcs, GopMupyeMoi npu nu3y4eHuu
OMOJIOTHY;

MOHUMaHHUE CYIIHOCTH METOIOB IO3HAHMSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MHCIIOJIb30BaTh IIOJIy4aeMble 3HAHUS JJIs aHaIW3a U
OOBSICHEHHSI SIBJICHUH OKPY)KAIOIIEr0 MUpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHE [enaTb OOOCHOBAHHBIC 3aKIIOYCHHs] Ha OCHOBE HAy4YHBIX (DAKTOB H
UMEIOLIUXCS JAaHHBIX C HETbI0 TOTYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJb30BaTh OHOJOTMYECKHE 3HAHUA MJIs
pelieHus npoOyieM B PealibHBIX )KU3HEHHBIX CUTYALIMSX;

OCO3HaHWE IICHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO NEATEIbHOCTh HHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEphIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HaHMM 1O OHOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATHI
MeranpenMeTHbIE pe3yJdbTaThl OCBOSHUS Y4eOHOTro mpeamera «buoaorusy»
BKJIIOYAIOT: 3HAYMMbIC JJI1  (OPMHUPOBAHHMS MHPOBO33PECHHUS  OOYUAIOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAyYHbIE TIOHSTHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHENU(PUKY METOJOB ITO3HAHMSI,
HCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sSBJICHHUE, IPOIlecC,
CHUCTEeMa, Hay4yHbI (aKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HcclieIoBaHNue, HAOMIOJEHUE, N3MEPEHHE, YKCIICPUMEHT U JIPYTHX), YHUBEPCATbHBIC
yaeOHbIe  JeHCTBUA  (ITO3HABAaTENIbHBIE, KOMMYHUKATHBHBIC, pETYJISTUBHBIC),
obecneunBaroniue (popmupoBanre (QYHKIIMOHATLHOW TPaMOTHOCTH U COILIMATBHOM
KOMIIETCHIIMM  OOyYaroIIMXCS, CIOCOOHOCTh  OOy4YalIMXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUYCCKNE 3HAHUS U YHUBEPCAIbHBIC
y4eOHBIC IEUCTBUS B TO3HABATEILHON U COITUATILHOMN MTPAKTUKE.
MeranpeaMeTHbIe pe3yiabTaThl OCBOCHHUS TIPOTPAMMBI CPEIHETO  OOIIero
00pa3oBaHUsl TOJHKHBI OTPAXKATh:



OBjaaneHue YHHUBEPCATbHBIMHU yueOHBIMU NM03HABATEJIbLHbBIMHU
AefCTBUSIMM:

1)0a30BbIe JIOrHYecKUe AeiCTBUA:

CaMOCTOSTENIbHO  (OpMyJNHMpOBaTh M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJB30BaTh NPU OCBOCHMM 3HAHUW TPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cMHTE3a, CpaBHEHUS, KilacCHU(pUKAIMK, 0000IIEHNUS), PACKPHIBATH CMBICI
OMOJIOTUYECKUX MOHATHM (BBIAEIATh MX XapaKTepHbIE TNPU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH MOHSATUAMH );

OmpenensaTh UEeNH JESITeNIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

MCIIOJIh30BaTh OMOJIOTHYECKUE TOHATHS TSI OOBSICHEHHS (DAKTOB M SBICHUUN
KUBOU TIPUPOJIBI;

CTPOUTH JIOTHYECKUE pacCykJeHUs (MHIYKTUBHbBIC, JEIYKTUBHBIC, TIO
aQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B pPaccMaTpUBaEMBbIX
SBJICHUAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSATh CXEMHO-MOJICJIBHBIE CPEJICTBA JIJIsi MPEACTABICHUS CYIIECTBEHHBIX
CBA3¢ W OTHOLIEHWHW B H3ydyaeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMII PA3HOTO pOJa, BBISBICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX
HNCTOYHHKAX;

pa3pabarbiBaTh IJIaH PEHICHUS MPOOJEMBbI C y4ETOM aHaIM3a HMEIOIINXCS
MaTepHaIbHBIX U HEMAaTepUATLHBIX PECYPCOB;

BHOCHUTbh KOPPEKTUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUN ACATEIBHOCTH;

KOOPAUHUPOBATH U BBITIOJIHITH Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2)0a30Bble HcCIeA0BATEIbCKIE AeiiCTBUS:

BJIQJIETh HABBIKAMU Y4€OHO-HCCIIEIOBATEILCKON U MPOEKTHOU AEATENbHOCTH,
HaBbIKAMM  pa3pelieHus  mnpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY TOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajad, MPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BATh PA3JIMYHbIC BUJIBI JACATEIBHOCTH TIO MOJTYYECHUIO HOBOTO 3HAHUA,
€ro MHTepHpeTaluu, Npeoopa3oBaHUIO0 U IPUMEHEHHUIO B YUYCOHBIX CUTYAIIUSX, B TOM
YuUCJIe TPU CO3JaHUN YUEOHBIX U COIMATIBLHBIX MPOSKTOB,;

dbopMHpOBaTH HAYYHBIA THUM MBIIUICHHS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSMH U METOJaMU;

CTaBUTb © (OPMYIUPOBaTh COOCTBEHHBIC 3a7aud B O00pa30BaTEIBHOU
NEATETBbHOCTH U KU3HCHHBIX CUTYaIUsX;



BBISIBJIATh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpoOBaTh 3ajaady,
BBIJIBUTaTh TMIIOTE3Y €€ PElIeHUs, HAXOAUTh apryMEHTHI I JOKa3aTeIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUN PELICHHUS;

aHAJIM3UPOBATh MOJyUYEHHBIE B XOJI€ PELLIECHUS 33J1a4M pe3yIbTaThl, KpUTHUECKU
OLIEHUBATbh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN TMOUCK TEpeHoca CPEeICTB U CHOCOOOB
JEeNCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAaHHSA B II03HABATEIbHYIO M IPAKTUYECKYIO OOJACTH
KU3HEAESTEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE HJIEH, NpeIjlaraTb OPUTMHAJIbHBIE MOAXOAbl M PEIICHHS,
CTaBUTh NMPOOJIEMBI U 334U, 10IYCKAIOIINE albTepHATUBHBIC PEILICHMUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHMKAX MHPOpMALMU (TEKCTE y4eOHOTO
nocoOus, HAyYHO-TIOMYJISIPHOW  JIMTEpaTrype, OHOJOTMYECKHX  CIOBApPSAX H
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIM3HpPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUIOB U (POPM IPEICTaBICHUS, KPUTUUECKH OLICHUBATDH €€
JOCTOBEPHOCTh Y HEMPOTUBOPEUNBOCTB;

(opMyIMpOBaTH 3aIPOCHl U MPUMEHATH PA3JIMYHBIE METOJbI IPH TOUCKE U
oTOope Ouosornueckod WHMOpPMaLMKM, HEOOXOIUMOW ISl BBIMOJHEHUS YUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIOJIB30BAHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIIECHCTBOBATH KYJIbTYPY AKTHBHOI'O HCIIOJNB30BAaHUS PA3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTHUMalIbHY!O  (opMy  MpeacTaBieHUS
ouonornueckoi nHGopMaluu (Cxembl, rpaduKu, TUArpamMMbl, TaOIHUIIbl, PUCYHKU U
Apyroe);

UCIIONIb30BaTh HAy4YHBIM A3BIK B KadyecTBE CpEACTBa Impu pabore cC
Ouonornyecko  umHpoOpMalMeil: NPUMEHATh XUMHYECKHE, (QU3UYecKHe U
MaTeMaTUYeCKHe 3HaKh W CHUMBOJBI, (OpMyibl, adOpeBHAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMUYECKHE CPEICTBA HATJISTHOCTH;

BJIa/IeTh HaBbIKAMU PACIIO3HABAHUS U 3aILUTHI HHPOpMAINK, UHPOPMALIMOHHON
0€30MacHOCTH JIMYHOCTH.

OByaieHUe YHHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1)o0menue:

OCYILIECTBIISATh KOMMYHHKAIIMU BO BceX cepax *KU3HU, aKTUBHO y4aCTBOBATh B
AUaliore WM JMCKYCCHUU IO CYHIECTBY OOCYyXJaeMol Tembl (yMEHHE 3a/1aBaTb
BOIIPOCHI, BBICKA3bIBAaTh CYXKJACHUS OTHOCHTEIHLHO BBIMIOJHEHUS TMpeasiaraeMoiu
3a/layd, YYUTHIBATb MHTEPECHl U COIVIACOBAHHOCTH MO3MIMN JPYTrUX YYaCTHUKOB
JIMAJIora Uik JUCKYCCHM);



pacno3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHUSA, TMOHUMATh 3HAYECHHE
COIMAJTBHBIX 3HAKOB, MPEMOCHUTIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYaIlHid, YMETh
CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJQJICTh PA3IMYHBIMU CIOCOOaMHU OOIIEHUS W B3aUMOJCHCTBHUSA, MOHUMATH
HaAMEpEHUs IPYTUX JIIOJIeH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U
B KOPPEKTHOH opme popMyTupOBaTh CBOH BO3PAKECHHUS,;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOKO TOYKY 3PEHHUSl C HCIIOJIb30BAHHUEM
A3bIKOBBIX CPEJICTB.

2)coBMecCTHAas AesITeJIbHOCTh:

NOHUMATh M HCMOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJbHOU
paboTHI TIpH pEIICHUU OMOJOTUYECKON MPOOJEMbI, 000CHOBBIBATH HEOOXOIUMOCTH
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHSI PY PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JEUCTBHM € Y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKIOTO YJIEHA KOJIJIEKTUBA;

MpUHUMATh  1EeJM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JICUCTBUSL MO €€ JIOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacupenensiaTb pod € YYETOM MHEHUM YYAaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJIa U KAXKJOT0 YYaCTHHKA KOMaH/bl B OOIIUIA
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE TMPOEKTHI, OLEHUBATh WJAEH C TO3UIUA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh IO3UTHUBHOE CTPATErMYECKOE IMOBEJICHHE B  Pa3IMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMU PEryJISITUBHBIMU J€HCTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJI BBISIBIICHUS MPOOJIEM U MX PEIICHUs
B KU3HEHHBIX M YUYCOHBIX CUTYaIIUSIX;

BBIOMPATh HAa OCHOBE OHOJIOTMUECKUX 3HAHUW ILENEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOUX JICMCTBUSX M TMOCTYIKaxX IO OTHOIICHUIO K KUBOW TPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh IMO3HABATENIBHYIO JI€SITEIbHOCTD, BBISIBISATH
mpoOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33Jayll B 0Opa30BaTEILHOM
NEATEeIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJIATH MJIaH PEHICHUS MPOOJIEMbl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHIM;

JienaTh OCO3HAHHbBINA BBIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;



croco0CcTBOBATH (DOPMHUPOBAHUIO U MIPOSBICHUIO ITUPOKOM 3pYIUIINU B PA3HBIX
o0JjacTax 3HaHWM, MOCTOSHHO MOBBIIIATH CBOW OOpa30BATENbHBIN M KyJIbTYPHBIN
YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/IETh HABBIKAMU MMO3HABATEIBHON pediiekcun Kak OCO3HAHUS COBEPIIAeMbIX
JNEUCTBANM W  MBICIUTEIBHBIX IPOLECCOB, HX PE3yJbTaTOB M OCHOBAaHWA,
UCIOJb30BaTh NPUEMBI pediekcuu JUisi OLEHKH CUTyallMM, BbIOOpa BEPHOIO
peuIeHus;

YMETh OILICHMBaTh PUCKHM M CBOEBPEMEHHO MPUHHUMATh PEMICHUS MO0 UX
CHUKEHUIO;

OPUHUMATh MOTUBBI W AapryMEHTBl JPYIrUX IIPU aHAIU3E PE3YJIBTATOB
NEeATENBHOCTH;

3)upunsTHe ceds M APyrux:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMeHThl JpPYTUX I[pU aHAIU3E PE3YJIbTATOB
NEeATENBHOCTH;

OpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarthl ocBoeHuss nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKIIIOHAIOT crielu(uyeckue s yueOHoro npeaMera «buosmorus»
Hay4yHbI€ 3HaHMs, YMEHHUS U CHOCOOBI JAEHCTBHM 1O OCBOEHHUIO, MHTEPIPETALIMU U
peoOpa3OBaHUI0 3HAHUW, BUJABI JIEATEIBHOCTH IO TMOJTYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWM B PA3JIMYHBIX YYEOHBIX CHUTYalMsIX, a TAaKXKE B pPEAbHBIX
KU3HEHHBIX CHUTyallUsX, CBA3AaHHBIX ¢ Ouosoruei. B mnporpamMmme mnpeameTHbie
pe3yNbTaThl MPEACTABICHBI IO TO1aM 00yUYEHUS.

[IpenmeTrHble pe3ynbTaThl OCBOECHUSA Yy4yeOHoro mnpenmera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHMI O MECTE€ W POJIM OMOJIOTMH B CHUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa U HAYYHOIO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX M 3apyOeKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTHH, (PYHKIIMOHAIHHOW IPAMOTHOCTH YeJIOBEKa
JUTSl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBaTh COJEPKaHHE OMOJOTMYECKHX TEPMUHOB M MOHSATHUM:
KU3Hb, KJIIETKAa, OPraHu3M, MeTaboa1M3M (0OMEH BEIIECTB M MPEBpALEHUE YHEPTUN),
romeocras (camoperyisiuus), YpPOBHEBas  OpraHu3alus O KMBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;



yMEHUE W3Jaratb OWOJOTWYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTAaIlMOHHAs, IIEHTPAJIbHAS I0TrMa MOJICKYJISIpHOU Ouosorun), 3akonsl (I'. Mennens,
T. Moprana, H. WM. BaBunoBa) u yudeHus (0 ILEHTpax MHOrooOpasusi u
IPOUCXOXKIEHUS KyJIbTypHbIX pacTeHuit H. 1. BaBuiioa), onpenensTs rpaHUIbl UX
NPUMEHUMOCTH K >KMBBIM CHCTEMAM,;

YMEHHE BJIaJETh METOJAMU HAYYHOI'O MO3HAHUS B OMOJIOTMH: HAOJIIOJICHHE U
OTNMCAHUE >KUBBIX CHUCTEM, MPOILECCOB M SIBJICHUMN, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTU
MEXAY HCCICAYyeMbIMU BEJIMYMHAMU, OOBICHEHUE TOJYYCHHBIX PE3YJIbTAaTOB,
MCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIBI Ha
OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHBIC NMPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTU
mpoiieccoB: OOMEHa BEIECTB M MpEBpaIleHUs dHEPruM B KIeTKe, (OTOCHUHTE3a,
IJACTUYECKOTO M JHEPreTHYEeCKOro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OTUIOJIOTBOPEHUS,  Pa3MHOXKEHUS, HWHAWUBUIYAJTBLHOTO  Pa3BUTHS  OpPraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHSATh TMOJTYYEHHBIE 3HAHUA JJIsi OOBSICHEHHS OMOJOTUYECKHUX
MPOLECCOB M SIBJICHUM, I NPUHATHA NPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM
KU3HH C LeIpl0 olecrieyeHusi O€30MacHOCTH CBOETO 3/I0pPOBbSi U 370POBbSA
OKPY’KAIOIIUX JIIOJIeH, COONIOEHNUS HOPM I'PaMOTHOTO TOBEJICHUS B OKpYKarolleu
MPUPOJHON cpefie, MOHMMaHHE HEOOXOJUMOCTH UCIOJIb30BAHUS JIOCTHIKCHHIM
COBPEMEHHOMU ouonoruu U OMOTEXHOJIOTHIA JUISt PalMOHAIIBHOTO
MIPUPOIONIOIb30BAHUS;

YMEHHE PellIaTh JIEMEHTAPHbIC TCHETUYECKUE 3a/la4yi Ha MOHO- U TUTUOPUIHOE
CKpCIlUBaHUE, CIICTUICHHOE HACJIEIOBAHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO
CKpEILUBaHUsA JIJIsl IPEACKA3aHUs HACIEAOBAaHUS PU3HAKOB Y OPraHU3MOB;

yMEHHUE BBINNOJHATh Ja0OpaTOpHbIE W MPaKTHUYECKUE paboThl, COOI0IATh
MpaBuJia MpU padboTe ¢ y4eOHBIM U J1a0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHUBAaTh M  HWHTEPIPETUPOBATH  HH(POpPMAIIUIO
OMOJIOTUYECKOTO  COJIepKaHUs, BKJIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX HMCTOYHHUKOB (CpElICTBA MacCOBOW HH(pOPMAIUH, HAYYHO-TIOMYJISIPHBIE
Marepuaibl), STUYECKHE aCMEKThl COBPEMEHHBIX HCCJIEAOBaHUN B OWOJIOTHH,
MeJIUIIHE, OMOTEXHOJIOTUH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOIICHUs, 00001Ias
OMOJOTUYECKYI0 HH(POPMAIIUIO U3 HECKOJIBKUX NCTOYHUKOB, TPAMOTHO HUCIIOIH30BaTh
MOHSTUNHBIN anmapat OMOJOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS ydeOHOro mpenmera «buonorus» 6 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHWI O MECTE W POJIM OMOJIOTMH B CUCTEME HAy4HOTO
3HAHMUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM



KapTUHBI MHpa U HAYYHOIO MHUPOBO33PEHUS, O BKJIAJIE POCCUHCKUX U 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH, (PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa
JUTSl peIEHUS KU3HEHHBIX 33/1a4;

YMEHHUE PACKpBIBATh COJEPKaHHE OMOJOTUYECKUX TEPMUHOB M MOHSATHH: BUJ,
NOMYJISAUs, TEeHO(POH, DSBOJIONHUSA, JBIXKYIIHME CWIbl ((aKTOphl) 3BOJIOLNH,
MPUCTIOCOOTICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, 3KOJOTHYECKHE (PAKTOPHI,
HKOCUCTEMA, MPOJYLEHThI, KOHCYMEHTBI, PEAYLIEHTHI, LIENIA MUTAHUS, IKOJOTUYECKAs
nupamMujia, OMoreoleHo3, ornocdepa;

yMEHHUE HU3i1arath Ouonorudeckue Teopuu (BonmonuonHas teopus Y. Jlapeuna,
CUHTETHUYECKass TEOpUsl DBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJbIIIEBOIO
cxoactBa K. M. bapa, uepeioBanus riaBHbIX HallpaBieHU U myTel 3Bomounn A. H.
CeseprioBa, yuenuss o owochepe B. WM. BepHamckoro), onpenensrb TrpaHUIBI HX
NPUMEHUMOCTH K >KMBBIM CHCTEMAM,;

yMEHHUE BJIAJIETh METOJaMU HAyYHOTO MO3HAHUS B OUOJIOTHH: HAOIIOJCHHE U
ONKMCAHUE >KUBBIX CHUCTEM, IPOLIECCOB M SBICHUM, OpraHU3alMs M NPOBEJICHUE
OMOJIOTUYECKOTIO SKCIEPUMEHTA, BBIABUKEHUE THIIOTE3bI, BBISIBICHUE 3aBHCHUMOCTU
MEXIYy MWCCIEIyEeMbIMH BEIMYUHAMH, OOBSCHEHUE IMOIYYEHHBIX pE3yIbTaTOB,
HCIIOJIb30BaHHBIX HAYYHBIX MOHSATUN, TEOPUI U 3aKOHOB, YMEHHUE JE€NaTh BHIBOJAbI HA
OCHOBAHHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYHIECTBEHHbIE IPU3HAKKM CTPOEHUS OHOJIOrMYECKUX
OOBEKTOB: BHWJOB, NOMNYJISAUUNA, TNPOAYLEHTOB, KOHCYMEHTOB, pEIYLIEHTOB,
OMOreolEeHO30B U  HKOCUCTEM, OCOOCHHOCTHM MPOILIECCOB:  HACJIEICTBEHHOU
M3MEHUYUBOCTH, €CTECTBEHHOr0 OTOOpa, BHMJI000pa30BaHMsI, MNPUCIIOCOOIEHHOCTH
OpPTraHU3MOB, JIEHCTBUS SKOJIOTMUECKUX (PAaKTOPOB Ha OPraHU3MbI, IEPEHOCA BEILIECTB
Y TIOTOKA HEPTUH B IKOCUCTEMAX, AaHTPOIIOIN€HHBIX U3MEHEHHUI B 9KOCUCTEMAaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Onochepe;

yMEHUE TPUMEHSATh TMOJYYCHHBIC 3HAHUSA JJIs1 OOBSICHEHHS OMOJIOTMYECKUX
MPOLIECCOB W SIBJICHWUW, JUISI NPUHATHS NPAKTUYECKUX PELICHUWH B IOBCEIHEBHOU
KU3HU C LeJplo olecrieyeHusi O€30MacHOCTH CBOETO 3JI0POBbSi U 370POBbSA
OKPYXAaIOIUX JIIOAEH, COONIOACHUSI HOPM T'PaMOTHOTO MOBEACHUS B OKpPYXKaroIen
MPUPOAHON cpefie, MNOHMMaHWE HEOOXOJMMOCTH HCIOJIb30BAHUSA JTOCTHXKEHHM
COBPEMEHHOU OMOJIOTUH JIJISl palliOHAIILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE peliaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJaud, COCTABIATH CXEMBI
MepeHOca BEIIECTB U IHEPTUH B HKOCHUCTEMAaX (1T MUTaHuUs);

yYMEHHUE BBINOJHATh JA0OPATOPHbIE W MpPaKTHYECKUE padoThl, COONIOAATH
npaBuia npu paboTe ¢ ydeOHBIM U Jab0OpaTOPHBIM 000PYIOBAHHEM;

YyMEHHUE KPUTUYECKHM OIICHHBaTh M  HMHTEPIPETUPOBATH  WH(OpMAIUIO
OMOJIOTMYECKOT0  COACpXaHMs, BKIIOYAIOUIYI0 TICEBIAOHAy4YHblE 3HAaHUA U3
pPa3IMYHBIX HMCTOYHHUKOB (CpelCTBAa MacCOBOW HH(OpPMALMM, HAYYHO-TIOMYJISIPHBIE
MaTepualbl), paccMaTpuBaTh rJ100aabHbIE AKOJIOTUYECKHUE poOJIeMbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULHUIO;



yMEHHE CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHHUs, 0000IIast
OMOIOTHYECKyYI0 HH(OPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTHH.
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MNPOLIECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
buomnorus, 10-11 knaccel/ 3axapos B.b., Pomanoa H.U., 3axaposa E.T.; oz
penakmueit Kpukcynosa E.A., O011ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«Pycckoe ¢lioBo - y4eOHUK
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M. A.
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