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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke nporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPENIENICHUS TIOAXO0/I0B
K (OpMUPOBAHMIO COJAEPKAHUS ydyeOHOro mpeamera «bUONOTHA» COCTaBWIM: KOHIENTYalbHbIE
nosioxkeHuss ®PI'OC COO o B3auMOOOYCIIOBIECHHOCTH LENEH, COEPIKAaHUS, PE3YJIbTATOB O0yUEeHUs U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, MOJOXEHUS 00 OOIIMX IMensx U MPUHLHUIAX,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odiero oopazoBanus B Poccuiickoit
®Denepallny, a TaKKe MOJ0KEHU O crienudrke OUONIOruu, e€ 3HaYeHUH B TO3HAHUH KUBOW MPUPOIBI
U 00ecredyeHuN CyLIECTBOBAaHMS 4YeloBeueckoro oOmiecTBa. COrjacHO Ha3BaHHBIM IOJIOXKECHHUSM,
orpeziesieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI MO0 OHOJIOTHH U €€ CTPYKTYpa.

[IporpamMmma mo OwWONOTMH AAaéT TMPEACTaBICHHE O IENsAX, 00 oOmiel crpareruu OOydeHWS,
BOCIIUTAHUS U Pa3BUTHUSL OO0y4aroUMxcs cpencTBaMu yueOHoro mpenmera «buosiorus», ompeznenser
00s3aTeNIbHOE MPEIMETHOE COJEp)KAaHUE, €r0 CTPYKTYpYy, pacupeleleHHe 10 pasfeiiaM U TeMmaw,
PEKOMEHIYEMYIO IOCIIEIOBATEIbHOCTh N3YUeHHsI yueOHOTO Marepuaia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM OO0pa30BaTEIbHOrO IPOLECCa, BO3PACTHBIX OCOOCHHOCTEH
oOyJaronuxcs.

B mporpamMme 1o O6MOJIOTMU TaKXe YUUTHIBAIOTCSA TPEOOBaHMA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHbIM M MPEAMETHBIM pe3ylibTaTaM oOyueHuss B (OPMUPOBAHHUU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIHHOMN IEATENIbHOCTH/y4eOHBIX IEHCTBHIA 00YyJarOIUXCS [0 OCBOCHUIO COACPIKAHUS
Ourosoru4eckoro 0opazoBaHusl.

B nporpamme mno Ouonorum (10-11 xnaccel, 0a30BbIi YpPOBEHb) pEAJN30BAH MPUHIUI
MPEEMCTBEHHOCTH B U3Y4YE€HUU OHOJIOTHH, OJlaroaps 4eMy B HEe MpOCMaTpUBAETCs HAMpaBIEHHOCTD
Ha pa3BUTHE 3HAHWHA, CBJI3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHS,
[EHHOCTHBIX OPHEHTALUUN JUYHOCTH, HKOJOTMUYECKOTO MBINUICHHS, MPEACTABICHUNH O 30POBOM
oOpa3e ®W3HU U OCPEKHBIM OTHOIICHHWEM K OKpyKawmed nmpupoanoi cpene. [loaromy Hapsay c
M3Yy4eHHUEM O00IIeONOIOTHYECKIX TEOPUl, a TaK)Ke 3HAHUM O CTPOCHUU JKUBBIX CHUCTEM Pa3HOTO paHra
U CYIIHOCTHM OCHOBHBIX IPOTEKAIOIIMX B HUX IPOLIECCOB B IMpOrpamMme IO OHOJIOTUU YJIEIEHO
BHUMaHUE HCIOJIb30BAHUIO MOTYYSHHbBIX 3HAHUN B TIOBCETHEBHOM YKU3HU ISl PEUICHHs IPUKIAIHBIX
3aJa4, B TOM YMCIIe: TPOMUIAKTUKHA HACIEICTBEHHBIX 3a00JIeBaHMIA YeTIOBEKA, MEIUKO-TEHETHUECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHS SKOJOTHYECKH IIeIeCOO0O0pa3HOro IMOBEACHUS B OKpYXKarolen
IIPUPOJHON cCpele, aHalinu3a BIMSAHUSA XO3AWCTBEHHOW [EATEIbHOCTH 4YEIOBEKAa Ha COCTOSHHUE
IPUPOJHBIX U HCKYCCTBEHHBIX JKOCHUCTEM. YCUJICHME BHMMAHMs K NPUKIAIHON HAIpPaBIEHHOCTU
yueOHOoro mnpeamera «bUONOTHS» TPOJUKTOBAHO HEOOXOIUMOCTBHIO OOECIICUCHUs] YCIOBUM IS
pelIeHusT OJHOM M3 aKTyaJbHBIX 3a7ay IIKOJBHOTO OHOJIOTMYECKOro 00pa3oBaHUs, KOTOpas
npenmnosiaraetT (GOpMUPOBAHHE Yy OOy4arOUIMXCSd CHOCOOHOCTH aJalTUpPOBAThCsl K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonoruss Ha ypoBHe cpenHero ooumero o0Opa3oBaHUS 3aHMMaeT BaxHoe Mecto. OHa
oOecrieunBaeT (popMUpPOBaHHE y 00YUAIOIIUXCS MPEJICTABICHUM 0 HAyYHOW KapTHHE MHpa, paclIupsieT
1 00001IaeT 3HaHUsI O KUBOM MpPUPOJE, €€ OTIUUYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allM U
HBOJIOIMM, CO3MAET YCIOBHMA JUIS: TIO3HAHUS 3aKOHOB JKMBOM MpUPOABI, (OPMHUPOBAHUS
(GyHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 3JJOPOBOIO M 0€30IacHOro 00pasa )KM3HHU, FIKOJIOTHYECKOTO
MBIILIEHHS], IEHHOCTHOTO OTHOLLIEHUS K )KMUBOW IIPUPOJIE U YETIOBEKY.

bonbuioe 3HaueHne OHMONOTHSI MMEET TaKXkKe JUIsl PElIeHHs] BOCHUTATENbHBIX U Pa3BUBAIOLINX
3aJad cpeaHero ooOmiero o0pa3oBaHMA, CoOUMAIM3alUU oOydaromuxcs. M3yueHue Ouosoruu
ofOecrieunBaeT ycjaoBHs s (OPMUPOBAHUS  HMHTEJUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
UH(POPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYpBI, CIIOCOOCTBYET MHTETpalldM OHOJIOTHYECKUX
3HaHUU C MPEACTaBICHUSAMH W3 JPYrHMX Yy4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKU, XUMUU H
reorpaguu. Ha3zBaHHbBIE MOJIOKEHUS O MpeIHA3HAYEHUN Y4eOHOTo npenMeTa «broiaorus» cocTaBuin
OCHOBY ISl OIpeAeNeHUs] TOAXOAOB K OTOOpPY M CTPYKTYPHUPOBAaHUIO €ro COJEp’KaHus,
IPEJCTaBICHHOTO B IIpOrpamMme Mo OHOJIOTHH.

Ot6op conepkanusi yueOHOTO Tpeamera «buosorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
NO3ULMK KYJIBTYpOCOOOPAa3HOTO MOJX0/a, B COOTBETCTBUM C KOTOPHIM OOydYaroliuecs JIOJIKHBI
OCBOUTH 3HAHHUS W YMEHMs, 3HAUMMble i1 (QOPMHUpPOBaHUS O0OIIEH KyJIbTYpbl, ONpEAesomne
a/IeKBaTHOE TIOBEJCHHUE UYEJIOBEKAa B OKpYKaIOUIeW TNPUPOAHOM cpenae, BOCTpeOOBAaHHBIE B
MOBCETHEBHON KU3HM U TPAKTHUECKOW JeaTeabHOCTH. Oco0oe MeCTO B 3TOM CHUCTEeMe 3HaHHI



3aHUMAIOT 3JIEMEHTHI COJCPKAHHUS, KOTOPbIE CIY>KaT OCHOBOHM 17151 (OPMUPOBAHUS MPEACTABICHUI O
COBPEMECHHOW €CTECTBCHHO-HAyYHOW KapTHHE MHpa ¥ ICHHOCTHBIX OpPHCHTANUSAX JINYHOCTH,
CIOCOOCTBYIONIUX T'yMaHU3AIMHA OMOJIOTHIECKOT0 00pa30oBaHUsI.

CTpyKTypHpOBaHHE COJACPKaHUS YUEeOHOrO MaTepuasia B MporpaMme 10 OHOJOTHH
OCYILECTBIICHO C Y4ETOM NMPHUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIMYUTEIHHBIX OCOOCHHOCTSX KHUBOMH
PUPOJIBI, O €€ YPOBHEBOM OpPraHU3aIlK U SBOJIIOIUHN. B COOTBETCTBHH C 3TUM B CTPYKTYpE y4E€OHOTO
npeamera «bHOJOTHS» BBIAETCHBI CIEAYIOUINE COJepkKaTelbHble JUHUU: «bHonorus kak Hayka.
Mertonbl HayyHOro mo3HaHUs», «Kierka kak Owuonormueckass cucrema», «OpraHm3m Kak
Oouonornyeckas cucrema», «CucremMa u MHOrooOpasue OpraHHYECKOro MHUpPa», «IBOJIOLUS KUBOH
IPUPOIBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Ilenp wu3ydeHus yuebHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00y4aromUMHUCs 3HAHMSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3aIlH >KUBBIX CHCTEM Pa3HOTO
paHra u mpuoOpeTeHre yMEHUH HCIOJIb30BaTh 3TU 3HAHUS JJIS TPAMOTHBIX JIEHCTBHI B OTHOIICHUH
00BEKTOB YKMBOH MPHUPOJIBI U PEIICHUS PA3THYHBIX KHU3HEHHBIX TPOOIIEeM.

JocTiwkenne nenu wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM  ypOBHE
o0ecrieuyrBaeTCsl PEIICHUEM CIISIYIOIINX 3a/1a4:

OCBOCHHME OOYYAIOIIUMHUCS CHCTEMbl 3HAHUWA O OMOJOTHMYECKUX TEOpPHUSAX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MMPaBHiIaX, CIYXKaIIUX OCHOBOW JJisi (POPMHUPOBAHUS TPEACTABICHUIN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpPA, O METOJaX HAYYHOTO MMO3HAHHs, CTPOSHUH, MHOT'000pa3uu u
O0COOCHHOCTSIX JKMBBIX CHUCTEM PAa3HOIO YPOBHS OpraHU3allMU, BBUIAIONIMXCS OTKPBITHUSAX U
COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHY;

dopmupoBaHue y OOydYarONIMXCS IO3HABATEIBHBIX, MHTCIUICKTYAIBHBIX W TBOPYECKHX
CIOCOOHOCTEH B MpoIlecce aHaIu3a JaHHBIX O MYTSX Pa3BUTHUS B OMOJIOTUHM HAYYHBIX B3TJISIOB, UICH U
MOJIXO/IOB K M3yYCHHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allUH;

CTaHOBJICHHE y O0yYaromuxcs OOIIeH KyIbTyphl, (PYHKIIMOHAIBHOW TPAMOTHOCTH, pa3BUTHE
YMEHUH OOBSICHATh W OICHUBATH SIBICHHUS OKPYXKAIOIIEr0 MHpPa JKUBOW IMPHUPOJbI HA OCHOBAHUU
3HAHUH U OTIBITA, TIOTYYEHHBIX MIPH U3YYEHUH OUOJIOTHH;

(dbopMHpoBaHUE y 00YYAIOIIUXCS YMEHUH WILTIOCTPUPOBATh 3HAUCHHE OMOJIOTHUECKUX 3HAHUH B
NPAaKTUYECKON JIEATEIIbHOCTH YeJOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHHA |
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIAEHHOCTH B BO3MOXKHOCTH IIO3HAHHSI YEIOBEKOM JKMBOH MPUPOIHI,
HE0O0XO/IMMOCTH OEpeKHOrO0 OTHOIIEHUS K HEH, COONIOJeHHs STHYECKUX HOPM MpU IMPOBEACHUU
OMOJIOTUYECKHUX MCCIIEJOBAaHNUH;

OCO3HaHME IICHHOCTH OWOJIOTHYECKUX 3HAHUHM JUIs TIOBBIIIEHHS YPOBHS HKOJOTHYECKOM
KYJIBTYPHI, IUTsl POPMUPOBAHUS HAYIHOTO MHUPOBO33PEHUS;

OpUMEHEHHE MPUOOPETEHHBIX 3HAHMM M YMEHMH B TIIOBCEAHEBHOM JKM3HU Ui OLICHKH
MIOCJIEICTBHI CBOEH NIEATETHLHOCTH MO OTHOIICHHIO K OKPYXKAOIIEH cpene, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHME U cOOII0AeHNE Mep NMPO(UITAKTUKY 3a00I€BaHUH.

B cucreme cpemnero obmiero obOpazoBaHusi «buonorus», mzydaemass Ha 0a30BOM YPOBHE,
ABISIETCA  00s13aTeNbHBIM  Y4€OHBIM IPEIMETOM, BXOJSAIMM B COCTaB IpeIMETHOH oO0nactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jns m3yyenust 6uonorud Ha 0a30BOM YpOBHE CpeHEero odmero odopazoBaHMs OTBOAMUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henemnio), B 11 kitacce — 34 vaca (1 gac B Henemio).



COAEP)KAHUE YYEBHOI'O HNPEAMETA, YYEBHOI'O KYPCA (B TOM YHUCJIE
BHEYPOYHOU JEATEJBbHOCTH), YHEBHOI'O MOAYJISA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3pb OHOJOTMM C OOIIECTBEHHBIMHM, TEXHMYECKUMU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, Quiiocodueld, 3TUKOH, OSCTETHKOW U mpaBoM. Pomnb Owuonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJOrH4YecKUX HayK.

Metonsl TIO3HAHHS KHBOW MPUPOABI (HAONIOIEHUE, DKCIEPUMEHT, OMHCAaHUEe, W3MEpEHHE,
KJ1accu(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOo bl TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[TpakTueckas pabora Ne 1. «VMcmonp3oBaHUE pa3IUYHBIX METOJOB TIPU HW3YYCHUU
OMOJOTHYECKIX OOBEKTOB.

Tema 2. /KuBble cuCTEMBbI M HX OPraHU3aIHA.

Kupblie cuctembl (OMOCUCTEMBI) Kak IpeaMeT u3ydeHus Ononoruu. OTianune KUBBIX CUCTEM OT
HEOPraHUYECKOW PUPOIBI.

CaoiicTBa OMocHcTeM U UX pa3HOOOpasue. YPOBHU OpraHU3aluU OMOCHUCTEM: MOJEKYISAPHBIM,

KJICTOYHEIH, TKaHEBHIH, OpraHU3MEHHBIH, MONYJISIIUOHHO-BUA0BOI, 3KOCHCTEMHBII
(buoreoneHOTHYECKHIA ), OMOC(EPHBI.
JdemMoHcTpaumMu:

Tabnuubl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOU IPUPOABIY.

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XuMH4YeCKHil COCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUI COCTaB KIETKU. XUMHUYECKHE DJIEMEHTbI: MAaKpO3JIEMEHTbl, MHUKPO3JIEMEHTHI.
Bopna n MuHepanbpHbIe BELIECTBA.

@YHKIMY BOJbl U MUHEPAIbHBIX BEIIECTB B KieTke. [lognep:xanne ocMoTuyeckoro oanaxca.

benku. CoctaB u ctpoeHne 0enkoB. AMHUHOKHCIOTBI — MOHOMEpH! OenkoB. Hezamenumble u
3aMEHUMbIE AMMHOKMCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYJIbI
(mepBUYHas, BTOpUYHAS, TPETUYHAs M YETBEPTHYHAs CTPYKTypa). XHMHUYECKHE CBOHCTBa OENKOB.
buonoruueckue pyHKIMN OEIKOB.

®epmeHTl — Ouosjoruueckue Karanuzatopbl. CrpoeHue ¢epMeHTa: aKTUBHBIA IEHTP,
cyOctparHas cneuuduuHoctb. Kodepmentsl. Buramunbl. OTinnuus GepMEHTOB OT HEOPTraHMYECKHX
KaTaJIu3aTOpOB.

VYrneBonpl: MOHOcaxapuibl (TJIOKO3a, pubo3a U JAE30KCHpuO03a), Aucaxapuibl (caxaposa,
JaKTO3a) U MoJcaxapuabl (KpaxMall, TIMKOTeH, eJUTi0I03a). buonoruueckue GpyHKIUHN yrieBoOa0B.

Jlununer: Tpurnuuepuasl, gochonunuasl, crepouasl. ['napodunbHO-TUAPOPOOHBIE CBONCTBA.
buonornueckne ¢ynkumu nununoB. CpaBHEHHE YITIEBOJIOB, OCNKOB M JIMIHMJOB KaK HCTOYHUKOB
SHEPIHH.

Hyxnennoseie kucnotsl: JJHK um PHK. Hykneornael — MOHOMEpBl HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenune un pynkunn PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.

[{utonorus — Hayka o kierke. Kinerounas Teopust — npumep B3aUMOACHCTBUS UAeH U (aKToB B
HAy4YHOM IMO3HAaHUU. MeTo/1bl U3y4eHUS KIETKH.

Knerka kak memoctHas »uBast cucreMa. OOmue MpHU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
MemOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cuctema cuHTe3a Oelka.

Tumbl  KJIETOK:  dyKapuoTHyeckas M NpokapuoThueckas. (OcoOEHHOCTH  CTPOEHHS
npokapuornyeckoil kinetku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKa, TJIUKOKAIMKC, HMX (QYHKIUH.
[Tnazmatuueckass MemOpaHa, e€ cBoWcTBa © (QyHKuuu. Llurommaszma u  e€ opraHouzbl.
OnnomemOpannble opranouasl kietku: OIIC, ammapat [Nompmxu, nam3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KIETKU: MUTOXOHIPHH, IUIacTUAbl. [IponcxokaeHne MUTOXOHApPUN M IUIacTHA. Byl



wiactu. HememMOpaHHbIe OpraHOUIBI KJIETKU: pUOOCOMBI, KJICTOYHBIN HEHTpP, HEHTPHOJIN, PECHUYKH,
KryTUKH. OyHKIIMY OPTaHOUI0B KIETKH. BriatoueHusl.

SAnpo — perynstopHblii neHTp kieTku. CTpoeHue smpa: sjaepHas 000J0uYKa, KapHOIUla3Ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. Ulneitnen, P. Bupxos, . Yorcon, @. Kpuk,
M. Vunkunc, P. ®panxiaun, K. M. bap.

Huarpammsbl: «PacrpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXXUBOW NIPUpPoOJIe», «Pacnpenenenue
XUMUYECKHUX AJIEMEHTOB B )KMBOU MPUPOIEH.

Tabmuubt u cxemsl: «Ileproanueckas TabIUIA XUMUYECKUX JIEMEHTOBY, «CTPOSCHHE MOJIEKYJIbI
BO/b», «buocunres Oenkay, «CTpoeHre Monekyisl Oenkay, «Ctpoenue pepmentay, «HykienHoBbIe
kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHne 3ykapuoTHuecKoil KieTkn», «CtpoeHue
JKUBOTHOM KJIETKNW», «CTpOEHUE pacTUTENbHOU KIETKW», «CTpPOEHHE NPOKAPHUOTUYECKOW KIIETKW»,
«CTpoeHue siipa KIETKI», «YTIAeBOAbY, «JIMIuab».

O6opynoBaHue: CBETOBOMl MHMKPOCKONI, OOOpyIOBaHME [UIs MPOBEIEHUs HaOIIOIEHU,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPETIApaThl PACTUTENBHBIX, )KUBOTHBIX U OaKTEpPHUATbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGoparopnas pabota Ne 1. «/3yueHne KaTaTUTHUECKONW aKTUBHOCTH (DEPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WK KaTalasbl)y.

Jlaboparopuast pabora Ne 2. «l3ydeHue CTpOCHHUS KJIETOK PAaCTEHUH, KUBOTHBIX W OaKTepuit
M0/ MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHHUE.

Tema 4. ’/KuzHeneaTeJIbHOCTDH KJIETKH.

OOMeH BemecTB, WKW MeTabonmu3M. ACCUMWIAIUS (TUIACTUYECKUA OOMEH) M JUCCUMUIISALINS
(oHEepreTUYeCKuil 0OMEH) — IB€ CTOPOHBI €AMHOTO Tpoliecca MeTadomn3Ma. Posib 3aKOHOB COXpaHEHUS
BEIIECTB U YHEPTUHU B IOHUMaHUN METa0OIU3MA.

Tumbr oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poiab (hepMeHTOB B 0OMEHE BEIIECTB
Y IIPEBPAILEHUH SHEPTUH B KIIETKE.

@®ortocunTe3. CmeroBas u TemHOBas ¢a3el  (ortocuHTe3a. Peakumm  ¢dorocuHTE3a.
OddextuBHOCTh PoTOCHHTE3a. 3HaueHUE (POTOCHHTE3a IJs KU3HM Ha 3emie. BnusHue ycioBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUH.

XeMocuHTEe3. XeMOCUHTE3UpYyIole OakTepun. 3HaYeHHe XeMOCUHTe3a [yl KU3HU Ha 3eMIIe.

OHepreruyeckuii oOMeH B KieTke. PaciienyieHue BelecTB, BBIACICHHE M aKKyMYJIHUPOBAaHHE
SHEPIuu B KJIETKe. JTanbl 3HepreTuyeckoro oomena. I'mukonus. bpoxxenue u ero Buabl. Kuciaopoanoe
OKHUCJIGHHWE, WU KieTouHoe JbixaHue. OxuciaurensHoe (ochopunupoBanue. I(HHEKTUBHOCTD
HHEPreTHYECKOro 0OMeHa.

Peakuuu matpuunoro cunrtesa. ['enernueckas nndopmanus u JJHK. Peanusamnus renernyeckoit
uHpoOpMalUu B KiIeTKe. ['eHeTHuYecKrii KoJ U ero cBOMCTBa. TpaHCKPUIILUS — MaTPUYHBII CHHTE3
PHK. Tpancnsauust — OuocuHTe3 Oenka. Jrtambl TpaHciasiuuu. KomupoBanwe aMHHOKHUCIOT. Poib
pubocoMm B OMocuHTE3€e OelKa.

Heknerounsie gopmbl xu3Hu — BUpychl. McTtopus otkpeitust Bupycos (. M. MBanoBckuit).
OCOOeHHOCTH CTpPOEHHMs W JKU3HEHHOro IMKJIa BHpycoB. bakrepuodaru. bonesnu pacteHui,
JKUBOTHBIX M YEJOBEKa, BbI3bIBaeMble BHpycamMu. Bupyc ummmyHozedumura uenoseka (BUY) —
Bo30yautens CIIM[a. OOpaTHas TpaHCKpuIIMs, peBepTaza M HHTerpasza. lIpodunaxTtuxa
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /I. 1. Banosckuit, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tunbsl nutanusy, «Metabonuzmy», «MHUTOXOHIPUS», «IHEPreTHUECKHM
obmeny, «Xmopormiacty, «Potocunredy, «Crpoenue JJHK», «Ctpoenne u pyHKIIMOHUPOBAHHUE TEHAY,
«CuHnre3 Oenkay», «['eHernueckuil koa», «Bupyce», «bakrepuoparn», «CTpoeHHe M >KU3HEHHBIH
ki Bupyca CIIM/{a, 6axrepuodaray, «Permmukanus JJHK».

Ob6opynoBanue: Mojenu-anmiukanuu «Y gsoenue JJHK u tpanckpunuus», «buocunres 6enkay,
«CTpoeHue KIeTkn», Moaenb cTpykrypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.



Knerounslii 1MKJI, WIM SJKU3HEHHBIM LUK KkieTku. MHrepdaza wm wmuto3. Ilpomeccsl,
nporekatome B uHTepdaze. Permkamms — peakiuss matpuuHoro cuHTe3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTUI. J{UIIIOMAHBIA U rarIouIHBIH XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. [{lutonornyeckne OCHOBBI Pa3MHOXKEHUS ¥ MHAUBUIYAIBHOTO PAa3BUTHUSI OPTAHU3MOB.

Henenue kierku — muro3. Cragum Murtosa. IIpoueccsl, mpoucxonsiiye Ha pasHbIX CTaIUsAX
MHUTO3a. BHOJIOrnYecKuii CMbICT MUTO3A.

[Tporpammupyemasi ruOeb KIETKH — aromnTO3.

@opMbl pa3sMHOXKEHUSI OPraHU3MOB: Oecrojioe U MmosioBoe. Buubl 0ecroioro pa3MHOKEHUS:
JefieHHe HaJaBOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHKE, BETETaTUBHOE
pa3MHO)KeHue. VIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JIJIs1 CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIoI0ro.

Meiio3. Ctaguu Meiio3a. [Iponeccsl, mpoucxoasume Ha ctaausix Meiio3a. [loBegenue xpomocom
B Mero3e. KpoccuHrosep. bruosornueckuil CMbICII M 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUSI TOJOBBIX KIETOK y XUBOTHBIX. [lo/lOBBIE Kelne3bl:
CeMEHHUKM M suuHUKH. OOpa3oBaHHME W pPa3BUTHE IIOJIOBBIX KJIETOK — ramer (CIepMaTO30u,
SHIEKIIETKA) — criepMaToreHe3 u oporeHe3. OCOOCHHOCTH CTPOCHHS SHIIEKIETOK U CIIEPMAaTO30H/I0B.
OmnonorBopenue. Ilaprenorenes.

NunuBunyanpHOE pa3BuTHE (OHTOTeHE3). DMOpHUOHAIBLHOE pa3BUTHE (AMOpHOTreHe3). DTalmbl
AMOpPHOHAIIBHOTO Pa3BUTHS Y IO3BOHOYHBIX >KMBOTHBIX: JApPOOJEHHE, TracTpyJisiliis, OpPraHOICHE3.
[TocTomMOpuoHanbHOE pa3BUTHE. THUIMBI MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: MPSMOE, HEMpsIMoe
(mmamHouyHOE). BnusHME cpensl Ha pa3sBUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIC BBI3HIBATH
BPOX/JIEHHBIE YPOJICTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHHUS: CTPOCHHE CEMEHM, CTaauu
pa3BUTHSL.

JdemMoHcTpaumMu:

Tabmuupel u cxembl: «DopMbl pasMHOXKEHUS OpPraHU3MOBY, «J/IBOifHOE OIUIOAOTBOpEHUE Y
LIBETKOBBIX pacTeHHil», «BererarnBHoe pa3MHOXXEHUE pacTeHMil», «/leneHue kieTku OakTepuii»,
«CTpoeHHe MOJOBbIX KIETOK», «CTpoeHue xpomocomsl», «Kirerounsii nukim, «Pemmmkanus JTHK»,
«Murtos», «Menos», «lIpsmoe u Hempsmoe pas3Butue», «l'aMeTOreHe3 y MICKONHUTAIOMNX H
4esi0BeKa», «OCHOBHBIE CTaJUM OHTOTE€HE3a».

O6opynoBaHue: MHKpPOCKON, Mukponpenaparbl  «CrepMaTo30ubl  MIJIEKOIUTAOLIETO»,
«lineknerka milekonuraroniero», «KapuokuHes B KIETKax KOpeEIIKa JIyKa», MarHUTHas MOJEJb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradasnoit XxpoMoCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 3. «HaOmromeHue MUTO3a B KJIETKAaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnass pabdota Ne 4. «M3yueHne CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Tpenmer u 3anaun reHetuku. Mcropus pa3BuTus reHeTUKH. Posib MTOIOTMM U SMOPHOJIOTHHU B
CTaHOBJIEHUHU T'eHEeTUKH. Bkian poccuiickux M 3apyOexHBIX YUEHBIX B pa3BUTHE M€HETHKU. MeTosbl
TeHEeTUKU (TUOPHIOIOTUYECKUHM, LHUTOTCHETUYECKUH, MOJIEKYJIApHO-TeHeTHuecKuii). (OCHOBHBIE
reHeTUYEeCKUEe NOHATHA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yeMas B CXeMaX CKpEeIIMBaHUM.

3aKOHOMEPHOCTH Hacjel0BaHMUs NMPU3HAKOB, ycTaHoBleHHbIE [. Mennenem. MoHorubpuaHoe
CKpelllMBaHHEe. 3aKOH eIMHO0-00pa3us THMOpHIOB IMEpPBOro MOKoyeHUs. [IpaBuUiIO JAOMUHUPOBAHUS.
3aKOH pacIleIUIeHHs IPU3HAKOB. [ nnore3a unctotel ramet. [1oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHHE.

JurubpunHoe  ckpeuiyBaHue.  3aKOH  HE3aBUCUMOIO  HACJEIOBaHUS  IPHU3HAKOB.
[luToreHeTHUECKUE OCHOBBI JAUTHOPHIHOTO CKpEIIMBAaHUS. AHAIM3HPYIOLIEe CKpPELIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHs TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuerieHHOMY HacleI0BaHHIO
reHoB. Hapymienue cuernuienrs reHoB B pe3yJibTaTe KpOCCHHIOBEPA.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTUUeCKne KapThl.

I'enetnka mnosia. XpOMOCOMHOE OIpEACIICHHE I0da. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
['oMmorameTHbI€ U reTeporaMeTHble OpraHnu3Msl. HacnenoBanne npu3HaKoB, CLHEIVIEHHBIX C TIOJIOM.



N3menunBOoCTh. BHIIBI M3MEHUYMBOCTH: HEHACHEJACTBEHHAs M HacieACTBEHHasd. Poib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTH.  XapakTEepUCTHKa  MOAU(DUKAIMOHHOM  HM3MEHYUBOCTH.
Bapuanuonssiii psn u BapuanuoHHas Kpubas. Hopma peakumm npusHaka. KoanuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnencrBennasi, WM TeHOTUIUYECKas, W3MEHYMBOCTh. KoMOWHATHUBHAS WM3MEHYHUBOCTD.
Meii03 1 moJ0BOM MpoIlecc — OCHOBa KOMOMHATUBHON M3MEHUMBOCTH. MyTallmoOHHAsE N3MEHYUBOCTb.
Knaccudukanus myranuii: reHHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa M MNPUYMUHBI MYTalUU.
Mytarennbie (GakTopbl. 3aKOH TOMOJIOTHYECKHUX PSI0B B HacIeACTBEHHON wu3mMeHunmBocTH H. U.
Basunosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka 4enoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T'€HETHKH YEJIOBEKa:
reHeanornyeckuii, OJIM3HE OB, IUTOI€HETUYECKUI, OMOXUMUYECKUN, MOJIEKYIISIPHO-TE€HETUYECKHIL.
CoBpeMEHHOE OIIpe/ielIeHNE Te€HOTUIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHUE, B TOM
yuciie ¢ nomoulbto [IIIP-ananu3a. HacnencrBenHble 3a0ofieBaHUsI uejoOBeKa: TIeHHbIE OO0JIE3HH,
00JIe3HH C HACIEICTBEHHON IMPEIpacloOKEHHOCTbIO, XPOMOCOMHbIe Oone3nn. CoMaTHYECKHEe U
reHepaTuBHble MyTanuu. CTBOJIOBbIe KJIeTKU. [IpuHIMIIBI 370poBOro 00pa3a KU3HU, AUATHOCTUKH,
npoQUIAKTUKA ¥ JICUCHUS TEHETUYECKHX Ooyie3Hei. MeInKO-TeHeTHYeCKOe KOHCYIbTHPOBAHHE.
3HaueHUEe MEAMIMHCKOW TE€HETHKU B MPEAOTBPAICHWHM M JICYCHUH TEeHETHYeCKUX 3a0oyieBaHUN
YEJI0BEeKa.

JdeMoHcTpanum:

[Toptpersr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukoB, H. B. Tumodees-
Pecosckwnii, H. 1. BaBuiios.

Tabmuie! 1 cxembl: « MOHOTHOPHIHOE CKPEITUBAHUE U €T0 IIUTOTCHETUYCCKAash OCHOBaY», «3aKOH
pacllerUieHussT U €ero IIUTOIeHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpuaHoe
CKpEILINBAaHUEY, «IuTomoruueckue OCHOBBI ~ JTUTHOPUIHOTO CKpELINBAaHU, «Meiio3y,
«B3aumonencTBUe alieNbHBIX T'€HOBY, «l'€HeTHYecKue KapThbl PAaCTEHUM, KMBOTHBIX M YEJIOBEKay,
«"eneruka mosa», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIIJICHHOTO C MojoMy, «KapuoTHumsl yenoBeka
U )KMBOTHBIX», «Buabl n3MeHYMBOCTHY, «MoaudukannoHHas H3MEHYUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAss ©”3MEHYUBOCTHY.

O6opynoBanue:  Mojenu-anmumkanuu — «MoHoruOpuaHoe — ckpemuBanuey», «HemomHoe
JoMuUHUpOBaHueY», «luruOpuaHoe ckpemuBanuey, <«llepekpécTt XpomMocoM», MHKPOCKON U
Mukpormnpenapar «/[pozodunay (Hopma, myTaruu GopMbI KPUIBEB U OKPACcKH Tela), repbapuii «I opox
ITIOCEBHOM».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast padota Ne 5. «M3yuenue pe3yapbTaTOB MOHOTHUOPHIAHOTO M AUTHOPUAHOTO
CKpEIIUBAaHUS Y IPO30(HUIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopatopnast pabora Ne 6. «/3yuenune MOAM(PUKANMOHHONW H3MEHUYMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

JlaboparopHas padota Ne 7. «AHanu3 myTanui y Apo30Qpuiibl Ha TOTOBBIX MUKpOIIpenapaTax».

[TpakTuueckas padota Ne 2. «CocTaBineHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka M TPOLECC. 3apOKICHHE CeNeKIMu W Jgomectukauus. Yuenue H. U.
BaBuioBa o0 1eHTpax TPOUCXOXKICHUS ¢ MHOTooOpasus KyJbTYpHBIX pacTeHuil. LleHTpbI
MPOUCXO0KICHHS] TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, IITaMM.

CoBpeMeHHBIE METOJbI CeJIeKIUH. MacCOoBBIW M WHIWBHUIYAIbHBIM OTOOPHI B CEJICKIIUU
pacTeHuid U KUBOTHBIX. OlleHKa JKcTephepa. BIM3KOPOACTBEHHOE CKpEUIMBAHUE — WHOPUIMHT.
UYucras nuaus. CKpemyBaHWE YHCTHIX JUHUNA. ['erepo3uc, wnm rubpumHas cuia. HepoacTBeHHoe
cKkpemuBanue — ayropuauar. Otnanénnas rudpuauzanus u e€ ycnexu. ICKyCCTBEHHBIN MyTareHes u
MOJTYYSHHUE TIOMUTIIIONI0B. JIOCTHIKEHUS CeNEKIINH PACTEHUN, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib MPOM3BOACTBA. ['€HHas WHXXKEHEpHUs. OITanbl CO3JIaHUS
pexomOunanTHOM JIHK 1 Tpancrennsix opranu3zmMoB. Kierounas uHxenepus. Kietounsle KynbTyphbl.
MukpokiIoHaIbHOE pa3MHOXKEHUE pacTeHui. KnonupoBanue BBICOKOIIPOIYKTUBHBIX
CETHCKOXO035MCTBEHHBIX OPTraHU3MOB. DKOJIOTHYECKHE U dTHYecKue mpobaembl. [MO — reHeTH4ecku
MO (PUIIUPOBAHHBIE OPTAHU3MEI.

JeMoHcTpauu:



[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuie! u cxemsbl: KapTa «LIeHTpbl IPOUCX0XKAEHUS U MHOT000pa3us KyJIbTYpPHBIX pacTEHUI»,
«[Topoapl AOMAaNIHUX KHUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OTnanéHHas THOpUAM3AIIN,
«Pabotel akagemuka M. @. MBanosay, «llomummonaus», «OO0bEKTh OHMOTEXHONIOTHHY, «KiieTouHbIe
KYJBTYpbI U KJIOHUpOBaHUE», «KOHCTpyrpOBaHHE U MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJSIKU IJI0JI0B M KOPHEIUIOAOB TUKUX (GOPM U KYJIbTYPHBIX COPTOB PACTEHHIH,
repOapuii «CenbCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

Oxckypcusi «OCHOBHBIE METOJbl W JIOCTMOKCHHUS CEJICKIIMM PpAacTeHUHW U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCIHBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBorOLIHOHHASA OMOJIOTHS.

[TpennocbuIKu BOZHUKHOBEHUS SBOJIIOLMOHHON TEOpHH. DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B
O6uosnorun. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CuzerenbcTBa 3BoMOLMU. [lameoHTONOrMUECKHE: TOCIEN0BATEIBLHOCTh IOSIBJICHUS BHUIOB B
MAJICOHTOJIOTUYECKON JIETONUCH, NepexoHble (¢opMbl. buoreorpaduueckue: cXoACTBO U pasiauuue
¢bayH u hI0p MaTEpUKOB B OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA U Ppa3nyusl SMOPHOHOB pa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTMYHBIE, PYJIUMEHTAPHbIE OPraHbl, aTABU3MBI.
MonekynapHO-OMOXUMUYECKHE:  CXOJICTBO  MEXaHM3MOB  HACIEJACTBEHHOCTH U  OCHOBHBIX
METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB.

Opomtormonnas teopust Y. Jlapsuna. [Ipennocbuiku BOSHUKHOBEHHUS JapBUHU3MA. JIBIOKyIIHe
CHJIBI 3BOJIIOLIMM BUIOB 1O JlapBuHY (M30BITOYHOE PAa3MHOXKEHHE MPH OTPAaHHYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckast Teopus Bostonnu (CTI) u e€ 0CHOBHBIE TTOJIOKEHUSI.

Muxkpososmronus. [Tonynsius Kak equHUIA BHIA U SBOJTIOIUH.

JBwxymue cuibl (QakTopbl) SBOJIOLMH BUIOB B MpUpoJe. MyTallMOHHBIA TIPOLECC H
KOMOHMHATHUBHAS U3MEHUUBOCTb. [1OMyIsIIMOHHBIE BOTHBI U JIpeiid reHoB. M3oms1us 1 MUTpaius.

EcrecTBenHsblIi 0TOOp — Hampasisronuil pakrop 3Bororuu. opMbl €CTECTBEHHOTO 0TOOPA.

[TprcnocoOIeHHOCTh OPraHM3MOB Kak pe3yibTaT 3BOMIONMU. Ilpumepsl npucrnocobneHui y
OpraHu3MoB. ApoMOp(O3bl U UINO-aJalTallUH.

Bung u BupooOpazoBanue. Kputepun Buzma. OcHOBHBIE (OpMBI  BHI000pa30BaHMS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MakpoosBomonus.  @DOpMbl  3BOJIOLUU:  (QUIETHYECKas, JUBEPreHTHas, KOHBEpreHTHas,
napasuienpHas. HeoOpaTuMoCTh 3BOMTIOIHH.

[TpoucxoxaeHue OT HeCHENMAIM3UPOBAHHBIX NpeakoB. lIporpeccupyromias cnenuann3anus.
AnanTuBHas paauanus.

JleMoHCTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mronep, A. H. Ceseprios.

Tabmuupl u cxembl: «Pa3BuTne opraHMYecKOro Mupa Ha 3emiie», «3apOJbIIIM MO3BOHOUYHBIX
XKHUBOTHBIX», «ApxeonTepukc», «DopMmbl 00prObI 3a cymiecTBoBaHue», «EcTecTBeHHBIH 0TOODPY,
«MHorooOpa3ue copToB pacteHuit», «MHorooOpa3ue MOpOJ JKUBOTHBIX», «llomymsmumy,
«MyTalMoHHas HU3MEHYMBOCTBY», «Apomopdosb», «Mamoamanranum», «OOmas aereHepaunus»,
«/IBmwxymue cuibl sBomonnny, «Kaprta-cxema mapmipyra myremectBus Y. Jlapsuna», «bopbba 3a
cymiectBoBaHuey», «lIpucnocoGneHHOCTs oOpranusMoBy», «leorpaduyeckoe BUA000pa3OBaHHEY,
«OK0JIOrHYecKoe BIU1000pa30BaHUE.

OO6opynoBaHMe: KOJJICKIMS HACEKOMBIX C pa3jIMYHBIMH THUIIAMH OKpackH, HabOp IUIONOB H
ceMsiH, KoJutekius «[Ipumepsl 3alIUTHBIX MNPUCHOCOOJEHUN Yy >KUBOTHBIX», Mojeidb «OCHOBHbBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MoieTh «CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX».

buoreorpaduyeckas kapra Mupa, KoJseKuus «PopMbl COXpaHHOCTH UCKOMAEMBbIX JKUBOTHBIX U
pacteHuit», Mojnenb anmukaius «llepekpéct xpomocom», BIaxHble npenapaTsl «Pa3zButue



HaceKkoMoroy», «Pa3BuTue mnATymKW», MuKpomnpemnapar «Jlpo3zodmmra» (Hopma, Myramuu (Hopmbl
KPBUTHEB ¥ OKPACKHU Teja).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnas padora Ne 1. «CpaBHEeHHE BUAOB IO MOP(OJIOTHIESCKOMY KPUTEPHUIOY.

Jlaboparopuas padora Ne 2. «Onucanue NpUCocOOIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIHLHOTO
XapaxkTepay.

Tema 2. Bo3HnkHOBeHMe ¥ Pa3BUTHE KU3HU HA 3emJie.

JloHayuyHble IIpEeACTABICHUS O 3apOXKACHUU KU3HU. HaydHble rUIIOTe3bl BOSHUKHOBEHHMS KU3HU
Ha 3emsie: aOMOTeHe3 W MaHCHepMUs. XUMHUYECKas 3BONONUSA. AOHMOTCHHBIM CHHTE3 OPraHUYEeCKHUX
BEIIECTB M3 HEOPraHMYECKUX. OKCIIEPUMEHTAIbHOE IOATBEPKICHUE XUMHUYECKOH 3BOJIIOLUU.
Hauanbupie sTanbl 6uonorunyeckoit sposmonuu. ['mmoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NpOTOKIEeTKH. I[lepBble kietkm u ux sBomouusd. dopmupoBanue
OCHOBHBIX TPYII )KHBBIX OPTaHU3MOB.

PazButue xu3HU Ha 3emiie 1o 3paM u nepuoaam. Karapxeii. Apxeiickas u mpoTepo30icKas 3pbl.
[Taneo3olickass 3pa W €€ mepuoabl: KeMOPHICKHUN, OPIOBUKCKUH, CUIIYpUHCKUH, JE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iicKas 3pa U €€ IepruoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nmepro/ibl: MajeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMaTa M TeoJIOTMYECKUX IpoueccoB. (OCHOBHBIE 3Tallbl 3BOJIIOLMU
pPacTUTEIBLHOTO U KUBOTHOrO MUpa. ApomMopdo3bl y pacTeHul U XUBOTHBIX. [losiBiIeHue, pacuBeT u
BBIMUpaHUE TPYII )KHUBBIX OPTaHU3MOB.

Cucrema OpraHM4EeCKOrO0 MHUpa KakK OTpaxeHue HBOMOUUH. OCHOBHBIE CHUCTEMAaTUYECKHE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOLMS YeJIOBEKa. AHTPOIOJIOTHS KaK HayKa. Pa3BUTHE NpencTaBlIeHU O MPOUCXO0XKICHUU
yesoBeka. Meroabpl u3yueHus aHTponoreHe3a. CXoJcTBa M pa3iMuusl 4YEJOBEKa M JKUBOTHBIX.
CucremMaTH4eCcKOoe MOJI0KEHHUE YET0BEKa.

JBuxymue cuibl (pakTopsl) aHTpornorenesa. HaciencrseHHast K3MEHUMBOCTb U €CTECTBEHHBIM
ot0op. Ob1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAHM TPY/a, MBIIIJICHUE, PEUb.

OCHOBHBIE CTAaJIUU U BETBU SBOJIOLNUU YEJIOBEKA: aBCTpAIONUTEKH, YenoBek ymenbiid, YeaoBek
NpAMOXOIALMK, YeloBeK HeaHaepTalbCKuid, YenoBek pa3zyMHbld. HaXxonku MCKOIaemMbIX OCTaTKOB,
BpeMsI CyIIECTBOBAHMsI, 00JIACTh pacCIPOCTpaHEHHs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbkl. OCHOBHbIE OONbIIME pachl: eBporneouaHas (eBpasuiickas), HErpo-
aBCTPAJIONIHAs (3xBaTopHanbHas), MOHTOJIOU/THAs (a3maTcko-aMepHKaHCKas). Yeptsl
MPUCTIOCOOJICHHOCTH TPEACTaBUTENECH YeIOBEUECKUX pac K YCJIOBMSIM CYIIecTBOBaHUA. EAMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JleMoHCTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. ¥Opu, Y. JlapBus.

Tabmunelr u cxembl: «Bo3nukHoBeHue CoNHEYHON cucTeMbl», «Pa3BuUTHE OpraHH4ecKOro
Mmupa», «PacturenpHas kietkay», «KuBoTHas kinerka», «lIpokapuornueckas kietkay», «CoBpeMeHHas
CUCTEMa OpraHuYeckoro Mwupa», «CpaBHEHHE AaHATOMHMYECKHUX YEepT CTPOEHUs YEeJIOBEKa U
4yeJloBeKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE MecTa MaJ€OHTOJOTHYECKUX HAaXOJOK IPEIKOB
COBPEMEHHOTO YeJIOBeKay», «/lpeBHeiiue moan», «/pesaue moan», «llepBbie COBpeMEHHBIE JTHOIU»,
«HenoBeueckue paco».

O6opynoBanme:  Mmynsku — «lIpoucxoxaeHve  uenoBeka»  (OIOCTBI  aBCTPAJIONHTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHLA), CIIENKH WJIM H300pakeHUsT KaMEHHBIX OpyIui
MEepPBOOBITHOTO 4YeNOBeKa (KaMHU-YONMEphl, pyOuia, ckpebia), TeoXpoHoJoruyeckas TabuIa,
KoJuteKuus «®opMbl COXPaHHOCTH HUCKOMIAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

[MpakTtuueckass padora Ne 1. «/3ydeHHe HCKOIMAaEeMBIX OCTAaTKOB PACTCHWH W >KUBOTHBIX B
KOJUICKIUSAX».

DKCKypcHusi «DBONIONUS OPraHWYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUYHBIH WM
KpaeBeAUECKUN My3€eil).

Tema 3. Opranusmbl U OKpY:Karolas cpeaa.

DKOJIOTHSl KaK Hayka. 3a/laud U pa3fJenbl HKOJIOTHU. MeTOobl SKOJOTUUYECKUX HUCCIIEIOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIlIHAs, IIOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonornyeckne QaxTopbl. Kiaccupukamus 3KOJOTHUECKUX (AKTOpOB: aOMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AlGuotnueckue (hakTophl: CBET, TeMIepaTypa, BiIakHOCTh. DoTonepuoausM. [IpucmocobiaeHwms
OpPraHU3MOB K JIeHICTBHIO aOMOTHYECKUX (aKTOPOB. bruogoruueckue puTMsl.

Buotnueckue QaxTopsl. Bunbl OMOTHYECKHX B3aWMOJEHCTBUNA: KOHKYPEHIMS, XHITHHYECTBO,
cumOuo3 u ero Qopmsel. [lapasutusm, koomepanus, MyTyaJln3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HAXJICOHMYECTBO). AMeEHcanu3M, HeHTpanu3M. 3HadeHHe OWOTHMYECKHX B3aUMOJICHCTBUHN st
CYIIECTBOBaHMS OPraHU3MOB B IPUPOIHBIX COOOILECTBAX.

OKOJIOTUYECKHE  XapaKTEepUCTUKH  nonyiasiuuud. OCHOBHBIE — IIOKa3aTelnd  MOMYJSALUU:
YHCIEHHOCTb, IUIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTh, IIPUPOCT, MUTpalus. JIMHaMUKa YHUCIEHHOCTH
HOMYJISIMY U €€ PeryJsiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, 3. ['ekkernsb.

Tabmuupel um cxemsl: kapta «[Ipuponneie 30HbI 3emin», «Cpeasl OOMTaHUS OPraHU3MOBY,
«Doronepuoausm», «[lomymaunny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIMYISIUN UH(Y30pUH-
Tyenbku», «Ilummesbie nenm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopgonoruueckue 0coOEHHOCTH PacTeHUHl M3 pa3HBIX MECT
oOUTaAHUSY.

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «Iloacuér mIoTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. Coo01mecTBa H IKOJIOTHYECKHE CUCTEMBbI.

Coo0miecTBo opranm3MoB — OworeH03. CTpyKTypbl OMOIICHO3a: BHJIOBAs, MPOCTPAHCTBEHHAS,
Tpouueckas (numesas). Buabi-nomuHanThl. CBSI3U B OUOIIEHO3E.

Okonoruyeckue cucreMbl (dkocucrembl). [loHsTne 00 »5kocucremMe U OHMOTEOIEHO3E.
@DyHKIMOHATbHbIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLIEHTbI, KOHCYMEHThI, peaylueHTsl. KpyroBopot
BEIIECTB M MOTOK DHEPTUH B dKocHucTeMe. Tpoduueckue (MHIIEBbIE) YPOBHU dKOCHCTEMBI. [InieBsie
nenu M cetd. OCHOBHBIE II0Ka3aTelMd SKOCHCTEMBbl: Ouomacca, NPOIYKIHA. OKOJOTHYECKUe
NUPAMUJIBI:  TPOAYKLMH, YHCIEHHOCTH, Ouomacchl. CBOHCTBA HIKOCHUCTEM: YCTOMYMBOCTb,
camoperyJsnus, pazsutue. CyKIeccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M pPEeK. OKOCUCTEMAa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpOOsKOocUCTeMbl. buonornuyeckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobOpazue kak ¢akTop yCTOWYMBOCTH HKocucTteM. CoxpaHeHHe OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Vuenne B. U. Bepuaackoro o 6uocdepe. I'panuisl, coctaB u cTpykrypa o6uochepst. JKusoe
BelecTBO U ero ¢pyHkuun. OcoOeHHOCTH Omocdepbl Kak rodanbHOM sKocucTeMbl. JluHaMudeckoe
paBHOBecHe U oOpaTHast CBsI3b B Orocgepe.

KpyroBopotsl BemecTB U OHOT€OXMMHUYECKHE LUKJIBI DJIEMEHTOB (yIJiepoAa, a30Ta).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Omocdepe 3emmnu. AHTPONOTeHHbIE W3MEHEHUs B Ouochepe. ['mobanbHbIE
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue Npupoabl U dyenoBeuecTBa. CoxpaHeHue OMOpa3zHOOOpa3Hsi Kak OCHOBA
ycroiunBocTu Omoceprl. OcHOBa palMOHAIBHOTO YIPaBICHUsS] NPUPOIHBIMU peECypcaMH M HX
ucnosb3oBaHue. JloCcTHKeHHUsI OMOJIOTUU M OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumeBbie nenu», «buoleHo3: cocTaB W CTpyKTypa», «IlpupoaHbie
coobuiectBay, «Llenn nuranusy, «Kxogoruueckas nupamuaay, «buocdepa u yenoBex», « Ikocucrema
HIMPOKOJINCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jeca», «buoleHo3 Bonoéma», «ATpOLEHO3Y,
«IIpuMepHbIE aHTPONOIeHHbIE BO3AECUCTBUS Ha NpPUPONY», «BakHellIMe MCTOYHUKM 3arpsi3HEHUs
BO3[lyXxa W TpPYHTOBBIX BOj», «llouBa — BaxHeilmas cocraistomas Ouocheprr», «DakToOpbl



nerpaganuu 1nousy, «llapHukoBeiii 3¢ dexT», «DakTopbl paJHoOaKTUBHOIO 3arps3HeHus Ouoceps,
«Obmas crpykrypa Omocheprb», «Pacmpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH
6uocdeprr», «Kpyrosoport yriepoaa B 6uochepe», «KpyroBopot azota B Ipupozae».

OOGopynoBaHue: MojeNb-anIIuKanus «Tunuuneie OWOIEHO3b», Trepbapuil «PacTuTenbHBIC
coo01ecTBay», kKomwiekuuu «buoleno3», «Bpennreny BaKHEHIINX CEIbCKOXO3SIMCTBEHHBIX KYIbTYpPY,
repOoapuy M KOJUIEKLIMU PACTEHUH U KUBOTHBIX, IPUHAUIEkKAILME K Pa3HBIM HKOJOTHYECKUM IpyIamMm
onHoro Buaa, Kpacuas kaura Poccuiickoit deneparyn, n300pakeHUst OXpaHIEMBIX BUIOB PACTCHUN U
JKUBOTHBIX.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOI'O ITPEJIMETA, YYEBHOI'O
KYPCA (B TOM YUCJIE BHEYPOYHOMU JEATEJIBHOCTH), YHEBHOI'O MOAYJIA

Cormacao ®I'OC COO, ycraHaBmMBaIOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4JalIMMHUCS TIPOTPaAaMM CpPEIHEro OO0IIero o0pa3oBaHUs: JIMYHOCTHBIM, METANPEJAMETHBIM U
MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B crpykType JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IpeaMera «bHOJIOorus  BBIIEICHBI
CJIEIYIOIINE COCTABJISIONINE: OCO3HAHNE O0YYaIOUMMUC POCCUMCKON TPaskJaHCKOM MICHTUYHOCTU —
TFOTOBHOCTH K CAaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAaMOOIPENEICHUI0, HAIMYAE MOTHBALUMU K
0o0y4eHHI0 OMOJIOTUH, LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE
KJIIOYEBBIX [IEHHOCTEH M MCTOPUYECKUX TPAAUIUI pa3BUTHUS OMOJIOTMYECKOTO 3HAHMSA, TOTOBHOCTh U
CIOCOOHOCTh O0OYYaIOIUXCSI PYKOBOJCTBOBATHCS B CBOEU JEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, NPUCYHIMMHU CHUCTEME OHOJIOTHUECKOro o00pa3oBaHUs, HAJIMYUE SKOJIOTUYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE MJIaHbI.

JInuHOCTHBIE pE3yNbTAaThl OCBOCHUS MpeaMeTa «bruosorus» JI0CTUraroTcs B €AMHCTBE yueOHOU
U BOCIUTATEIbHOM  JEATEIIBHOCTH B  COOTBETCTBUM C  TPAAULUMOHHBIMM  POCCUHCKUMH
COLIMOKYJIbTYPHBIMH, HCTOPMYECKMMHU M JYXOBHO-HPAaBCTBEHHBIMM LICHHOCTSMM, IPUHATHIMU B
oOliecTBe MpaBWJIaMd M HOPMaMu TMOBEACHHUS M CIOCOOCTBYIOT TIpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUs M CaMOpa3BUTHUA, pPa3BUTUSA BHYTPEHHEH IIO3MLMM JIMYHOCTH, NATPHUOTU3MA,
YBaXXEHUSA K 3aKOHY U IPaBONOPANKY, YEIOBEKY Tpylda M CTapuieMy IOKOJEHHUIO, B3aUMHOIO
YBa)KEHUsI, OEPEHKHOr0 OTHOLIEHHS K KYJIbTYpPHOMY HAclEAUI0 M TPAAULUSIM MHOTOHAIIMOHAILHOIO
Hapoa Poccuiickoil denepanuu, Npupoie U OKPYyKarollen cpese.

JInuHOCTHBIE pe3ysbTaThl OCBOEHUS YdeOHoro mnpeamera «buonorus» OIKHBI OTpaXkaTb
TOTOBHOCTh U CIIOCOOHOCTH OOYy4aroluXxcsi PYKOBOACTBOBATbCA CGHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIKEH JTMYHOCTH, CUCTEMOH LEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOCXKIECHUH,
COOTBETCTBYIOIIUX TPAAULUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIECTBa, PAaCUIMpPEHUE >KU3HEHHOTO
OIBITa M ONIBITA ACATEIBHOCTH B IIPOLECCE pEaJu3ali OCHOBHBIX HAIpPAaBICHUN BOCIHUTATEIBHON
JIEATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh I'PAXKJIAHCKOW MO3UIMK OOYYarOMIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA U MPABOIIOPSIKA;

TFOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATENbHOCTU NPU CO3AAHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M MTO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpENEeNsTh COOCTBEHHYIO MO3UIMIO MO OTHOUIEHUIO K SIBJICHUSM COBPEMEHHOM
KHU3HU U OOBSICHATH €€;

YMEHHME YYUTHIBaTh B CBOUX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTMBHOI'O B3aWMOJAEWUCTBUS
Jro/ielt ¢ pa3HbIMU YOEKACHUSAMH, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COLIMAIBHBIM MOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B TIPOIECCE COBMECTHOIO  BBINOJHEHUS  y4eOHBIX,
[IO3HABATENIBHBIX M UCCIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHUS K MHEHHUIO OIIIOHEHTOB
pU 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKaHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCHUICKON TpakJaHCKOW HACHTUYHOCTH, MATPHOTH3Ma, YBKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepe]; PonnHOM, rOpAOCTH 3a CBOW Kpai, cBor Poauny,
CBOH A3BIK U KYJBTYPY, IPOLLIOE U HACTOSALIEE MHOTOHALIMOHAILHOIO Hapoaa Pocenn;

LIEHHOCTHOE OTHOIIEHHWE K NPUPOJHOMY HACIEIHMIO0 W IMaMIATHUKAM IPHUPOABI, JTOCTHUKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCThH OIIEHMBATh BKJIAJ] POCCUMCKHUX YYEHBIX B CTAHOBJIEHHWE U pa3BUTHE OMOJIOTHH,
NOHUMAaHMs 3HA4YE€HUsI OMOJIOTMM B MMO3HAHUU 3aKOHOB MPHUPOJBI, B )KU3HU YEIOBEKAa U COBPEMEHHOIO
00111eCTBa;

uelHas yoeXIEHHOCTh, TOTOBHOCTh K CIYXEHHIO M 3ammure OTeuecTBa, OTBETCTBEHHOCTh 32
ero cyan0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOT0O HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCThH OLIEHUBATh CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPHUEHTUPYACh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMUBOIO OYAylIero;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTENSM, CO3/JIaHHI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEH CEMEMHOMN KU3HU B COOTBETCTBUHU C TPAIUIMSIMHU Hapo10B Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOYas O3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOM NMPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIATH KauecTBa
TBOPUYECKOI JIMYHOCTH;

5) ¢pusnueckoro BocnuTanus, GopMHUPOBAHHUS KYJIbTYPbI 310POBbS U 3MOLMOHAJIBHOIO
OJ1aronmoJryymsi:

MOHMMAaHUE W peanu3alysl 3J0pOBOTO M 0e30macHoro oOpasza >KWM3HH (3I0pOBOE MHUTAHUE,
coONIOZIeHHEe TUTHEHMYECKUX MpPaBHJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHI U OTIbIXa,
perymsipHas (pu3MYecKasi akTUBHOCTB), OCPEKHOT0, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHUS K
coOCcTBEeHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37I0POBBIO;

MOHUMaHWE [EHHOCTU MPABWJI UHAUBUAYATHLHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEACHUS B
CUTYaIIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TIOCJICJICTBUM M HENPUATHUS BPEIHBIX TMPUBBIYEK (YIMOTPEOJIICHHUS] aJIKOTOJIS,
HApKOTUKOB, KYpEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0I00uE;

FOTOBHOCTh K AKTHUBHOM JI€ATEITHHOCTH TEXHOJOTHYECKONM M COIMAIbHOM HaINpaBIE€HHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIIOJIHATH TAKYIO 1€SITEbHOCTD;

UHTEpEC K pa3dudHbIM cdepaM TpodhecCHOHATBLHON NEeATEIhbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIeii mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA IPOTSHKEHUU BCEH JKU3HHU;

7) 3K0JI0TM4YEeCKOT0 BOCTIUTAHUSA:

HKOJIOTUYECKU IIE€JIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOYHUKY KU3HM Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHHE YPOBHS OKOJOTUYECKOW KYJIbTYpPHI: MPUOOpPETEHHWE ONbITa IUIAHUPOBAHUSA
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEN CPebl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTH HCIIONIb30BaTh MPUOOpETaeMble MPU W3YYCHUHU OMOJOTMH 3HAHUS U YMEHUS MpU
peltieHuu MpooJsieM, CBSI3aHHBIX C PallMOHAIBHBIM TPHUPOIOINOIH30BAHUEM (COOIIOICHUE TPaBUI
MOBEJICHUSI B MPUPOJE, HAMPABICHHBIX Ha COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAX, OXpPaHy BUJOB,
IKOCUCTEM, Orochephl);

AKTHUBHOE HEMPUATHE JACUCTBUM, MPUHOCAUINX BpEd OKPYKAIOIIEH MPUPOIHON cpele, yMEHue
MIPOTHO3UPOBATh HEOJIATOMPHUSATHBIE IKOJOTHYECKUE TOCIECACTBUS TMPEANPUHUMAEMBIX JIEHCTBUN U
MPeIoTBpaIIaTh UX;

HaJU4ME€ PA3BUTOTO DKOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITaA
JEATETbHOCTH SKOJIOTHYECKOI HANPaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCSI UMHU B TTO3HABATEILHOM,
KOMMYHUKATUBHON M COLMAIILHON MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MIPAKTHYECKOU NIEATETHHOCTH
HKOJIOTUYECKON HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U 00IIECTBEHHOMW MPAaKTUKU, OCHOBAHHOTO Ha JUAJIOTE KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEro MeCTa B MOJUKYJIbTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOW W YHTATEIIbCKOW KYyJIbTYphl KaK CpPEICTBA B3aWMOICHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,



NOHMMaHue crneuu(uku OWOJIOTUM KaK HayKd, OCO3HaHHs e€ poiu B (opMHUpOBaHUH
PaLMOHATIBHOIO HAyYHOI'O MBIIIUIEHUS], CO3/IaHUH LIETIOCTHOTO MPEICTaBIECHUS 00 OKPYXKAIOIEM MUPE
KaKk O €JUHCTBE NPUPOABI, YelIOBeKa M OOIIecTBA, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEH M
peLIeHUH TPOOIIEM COXPAHEHUs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH Ui COBPEMEHHOM IMBUIIM3AIMU: 00eCTIeueHHs] HOBOTO
YPOBHSI Ppa3BUTUS MEAULMHBI, CO3/laHHE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peEIIaTh
pecypcHble TMpOOJIeMBbl Pa3BUTHA 4YEJIOBEYECTBA, IIOMCKA IyTed BbIXoJa W3 IIOOATBHBIX
9KOJIOTMYECKUX MpobjeM U oOecreueHHsl Nepexoia K YCTOHUMBOMY pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIb30BaHUIO TIPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJyYECHMHM OHOJOIMYECKMX 3HAHMH B IEIAX IOBBIIEHHUS OOLIeH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTaBHOM 4YacTh (yHKIHOHAIHHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoit Ipu U3y4eHUH OHOJIOTHY;

NOHMMAHHUE CYUIHOCTM METOJOB II03HAHUS, MHCIIOJNb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH MCII0JIb30BaTh MOJIy4aeMble 3HAHUS /IS aHaJIM3a U O0bSACHEHMS SIBIICHUHM OKPYKAOLIEro
MHUpa M IPOHCXOIAIINX B HEM M3MEHEHUH, YMEHHUE JieslaTh 0OOCHOBAHHBIC 3aKJIIOYCHHS Ha OCHOBE
Hay4HbIX ()aKTOB U UMEIOIIUXCS JaHHBIX C IEJIbIO IOJIY4YEHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSTENBHO HCIOIB30BaTh OMOJIOTHYECKNE 3HAHUS JJISl peIIeHHs TpoOIeM B
pEAIbHBIX KU3HEHHBIX CUTYyalMsIX;

OCO3HAHME LIEHHOCTH HAay4YHOW J€ATENbHOCTH, TI'OTOBHOCTh OCYLIECTBJIATH IPOEKTHYIO H
MCCJIEOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
HOJY4EHUIO HOBBIX 3HAHUM 110 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHbie  pe3yJbTaThl OCBOCHHS yueOHOTro mpeamera «buosorus» BKIIIOYAIOT:
3HaYuMble  JUIE  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMUXCS  MEXKIUCHUIUITMHAPHBIC
(MeXnpeaMeTHbIe) OOLICHAYYHbIE MOHSTHSI, OTPa)KarolUe 1IEJOCTHOCTh HAYYHOM KapTHUHBI MUpa U
cnenupuKy METOJOB TMO3HAHMS, HCIOJIb3YeMBIX B ECTECTBEHHBIX HayKax (BEIIeCTBO, JHEpPrus,
SIBIICHUE, MPOIIECC, CUCTEMA, HAYYHBIM (DAaKT, IPHUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHSI,
UCCIIeIOBaHUe, HAOMIO/IEHUE, W3MEpPEHUE, OSKCIEPUMEHT M JPYTUX), YHHUBEpcajbHble ydeOHbIE
neiicTBusl (IO3HABATENIbHBIE, KOMMYHUKATHBHBIE, PErYIATUBHBIC), oOecreynBaonye GopMHUpOBaHNE
(GYHKIIMOHATBHOW TPaMOTHOCTH M COLMAJIbHOW KOMIIETEHIIMM OOY4YaroIIUXCs, CHOCOOHOCTH
00ydJaronumxcsi MCIMOJIb30BaTh OCBOCHHBIC MEXKIUCIMUILUIMHAPHBIC, MHPOBO33PEHUECKUE 3HAHHUS U
YHHUBEpCcaIbHbIe yueOHbIE IeUCTBUS B MO3HABATEIHLHON U COIMATBHOMN MPAKTUKE.

MertanpeameTHbIe pe3yabTaThl OCBOEHHUS MTPOTpaMMBbl CPEHETO 00IIEero 00pa30BaHUs JOJKHBI
OTpaXKaTh:

OByaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMU N03HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JOoruvecKue aeicTBUsI:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh U  aKTyaJlM3UpoBaTh MpobiemMy, paccMaTpuBaTrh €€
BCECTOPOHHE;

HCIIOJIB30BAaTh IpPU OCBOCHUU 3HAHUH HpI/IéMI)I JJOTMYCCKOI'0 MBINIIJIICHUA (aHanma, CHHTEC3a,
CpaBHEHHUsI, Kjaccuukauu, o000IIEeHNs ), pPaCKPBIBATh CMBICT OMONOTUYECKUX MOHATUN (BBIACIATH
UX XapaKTepHbIC MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMH MOHATUSAMU);

ONpENENATh LeNIN AEITeIbHOCTH, 3aaBasi MapaMeTphl U KPUTEPUU UX JTOCTUKEHUSL, COOTHOCUTD
PE3YIbTAThI ACATCIIBHOCTHU C ITOCTABJICHHBIMHU LCIISIMUA

UCIIOJIb30BaTh OMOIOTHUECKHUE TOHITHS ISl 00bSCHEHUs (DaKTOB U SIBJICHUN KUBOU MIPUPOJIBI;

CTPOUTH JIOTHYECKUC PACCYKIACHUA (I/IH)IYKTI/IBHBI@, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH W TMPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (DOPMYITHpPOBATH BHIBOABI U
3aKITIOYCHUS;

MPUMEHATh CXEMHO-MOJIEbHBIE CpEACTBa ISl MPEJCTABIEHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHUNA B W3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUH pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3zpabaThIBaTh IJIaH PEHICHUS MPOOJEMBbI ¢ YYETOM aHAIM3a MMEIONIUXCS MaTepUATbHBIX H
HEMaTepUalIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JICSATEIBHOCTb, OLIEHUBaTh COOTBETCTBUE PE3YJIbTATOB LIEJISAM,
OIICHUBATh PUCKH IMOCIICICTBHUI JIESITSIBHOCTH;

KOOPJAMHHUPOBATh M  BBINONHITH pa0dOTy B YCIOBHSX pEAITBHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEILCKHE IeHCTBHS:

BIIAJICTh HABBIKAMHU Y4YEOHO-HCCIEAOBATEIIbCKON M MPOEKTHOW JIeATEeIbHOCTH, HaBbIKAMU
paspenieHusi mpoOjeM, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOATEIBHOMY IIOMCKY METOJ0B
pELICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB TO3HAHUS;

WCIIOJIB30BaTh PA3JMYHbIE BHUABI JACATEIHPHOCTH IO IIOJIYYEHUIO HOBOTO 3HAHHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHIO B YUYEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3IaHUN
y4€OHBIX M COLUATILHBIX MPOCKTOB;

dbopMUPOBAaTh HAYYHBIH THUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHHOJIOTUEH, KIIOYCBBIMU
MOHATHAMH U METOIAMHU;

CTaBUTh ¥ (OpMyIHpPOBaTH COOCTBEHHBIE 3aJauyd B OOpPa30BATEIBHOW JEATCIBHOCTH U
JKU3HEHHBIX CUTYaIIHIX;

BBISIBJIATh IPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BBIABUTATh TUIIOTE3Y €€
pelIeHus, HaXOUTh apTyMEHThI JJIs JT0OKa3aTeIhCTBA CBOWX YTBEP)KIEHUM, 3a/laBaTh MapameTpbl U
KPUTEPHUU PEIICHHUS;

aHAJIM3UPOBATh MOJYyYCHHBIC B XOJI€ PELICHUS 3a7aud pe3yabTaThl, KPUTHUECKHU OIEHUBATh MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

OCYIIECTBIISITh IICJICHANPABIICHHBIN IMOMCK TIEPEHOCAa CPEIACTB M CHOCOOOB JEHCTBHUS B
poecCHOHANBHYIO Cpey;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MPAKTUYECKYIO 00JIACTH KUZHEICATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, ITPEJIaraTh OPUTHHAIBHBIC TTOAXO/IbI U PEIICHUS, CTABUTH MIPOOJIEMBI U
3aJa4u, JOIYCKAIOUINe allbTePHATUBHBIC PEIICHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX WH(MOpMaUU (TEKCTE y4eOHOro mocoousi, Hay4Ho-
MOMYJISIPHOM JINTEpaType, OMOJOTHISCKUX CIOBAPSAX M CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
B lHTEpHETE), aHaNM3UPOBaTh MHPOPMAIIHIO PA3TMYHBIX BHIOB U (OPM MPEICTaBICHHS, KPUTHUECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEUUBOCT;

dbopMynupoBaTh 3ampockl W TPUMEHSATh pPa3IUYHble METOABI TMpPU TIOMCKE H OTOOpe
Ouosiornueckoi nHpopMaluu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMBIT HWCHOJIB30BaHUSA HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHI,
COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO HUCIIOJIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMANbHYIO  (QOpMy  MpeACTaBIeHUS  OMOIOTHYECKOU
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

UCIIONIb30BAaTh HAyUHBIM S3bIK B KauyecTBE CpeICTBa IMpH paboTe C OHOIOTHYECKOU
uHpopMmaluen: TPUMEHATh XUMHYECKHE, (PU3NYECKHMe M MaTeMaTUYeCKHe 3HaKu U CHMBOJIBI,
dbopmynbel, abOpeBHATypy, HOMEHKJIATypy, HCIOJIb30BaTh W  MpPeoOpa3oBBIBATH  3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIQ/IETh HABBIKAMU PACIIO3HABAHUS W 3alUTHI WH(GOpMaIMU, HHPOPMAIIMOHHON 0e30MmacHOCTH
JIAYHOCTH.

OBiaseHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU JA€HCTBHAMM:

1) oOenne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCEX cdepax KU3HU, aKTUBHO Y4aCTBOBATH B JUAJIOTE HIIU
JTUCKYCCHUU TIO CYIIECTBY OOCYXKIaeMol TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BHICKA3BIBATH CYXKIICHHS
OTHOCHUTEJIbHO BBIMOJHEHUSI TMpeIjaraéMoud 3ajayd, YYUThIBaTh HMHTEPECHl MU COTJIACOBAHHOCTh
MO3UIIMHA IPYTUX YIYACTHUKOB JIMAJIOTa UM TUCKYCCHH);

pacmo3HaBaTh HeBepOajbHBIE CpeAcTBa OOIICHMS, MOHMMATh 3HAYCHHE COLMAJbHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYyallMd, yMETh CMsT4aTh KOH(MDIUKTHI M BECTH
MIEPErOBOPBHI;



BJIAJICTh Pa3IMYHBIMHU CIIOCOOaMHU OOIIEHUS U B3aUMOJICHCTBUS, IIOHUMATh HAMEPEHHS IPYTruX
JrOieH, TpPOSBIATH YBKUTEIBHOE OTHOIIEHHME K COOECeIHUKY U B KOPPEKTHOH dopme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

IIOHUMaThb ¥ HCIOJb30BaTh IPEUMYILIECTBA KOMAHJHOW M HHIUBUAYaJIbHOW paboOThl IpH
peneHnH OMOJIOTHYECKOM MPo0IeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYIIIOBBIX (HOpM
B3aUMO/JICICTBUA IPU PELIEHNU Y4eOHOH 3a1a4H;

BBIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIUMX HHTEPECOB H
BO3MOYKHOCTEH KaX/10T0 4ieHa KOJUIEKTUBA,;

NPUHUMATD LIETH COBMECTHOW ESATEIBHOCTH, OPTraHU30BBIBATH U KOOPAWHUPOBATDH ICHCTBUS 1O
e€ JIOCTMXKEHHUIO: COCTaBJIATh IUIAH JEMCTBUH, paclpenensarTb poid ¢ y4éTOM MHEHMH Yy4acTHMKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI,

OLIEHUBAaTh KayeCTBO CBOEr0 BKJIAJa M KaKJOI'0 Y4aCTHMKA KOMaHJbl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeylaraTb HOBBIE IIPOEKTHI, OLIEHUBAThb WUAEH C MO3ULIMHM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKkeHUE, OBITh HHUITNATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJIS BBISBJICHUS MIPOOJIEM M MX PELICHUS B )KU3HEHHBIX U
y4€OHBIX CUTYalUsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH LEJIEBbIE U CMBICIOBBIE YCTAaHOBKHM B CBOUX
JICUCTBUAX M IIOCTYNKAX [0 OTHOIICHUIO K JKMBOM NPHUPOJIC, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISATH TIO3HABATENLHYIO NI TEILHOCTD, BBISBISATH MPOOJIEMBI, CTABUTh
U GOpMyJIMpOBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTeIbHON AEATEIbHOCTH M KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PEIICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN M MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPEINOYTeHUH;

JieNlaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHHUIO MIMPOKOH SPYIUIMH B Ppa3HBIX 00JacTsAX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHbIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JI€STEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIHTATOB LEJISIM;

BJIAJICTh HaBbIKAMU I103HABATENbHOU pe(IeKCHMH KaK OCO3HAHHUS COBEpIIAEMBIX JEHCTBUH M
MBICIIUTEIBHBIX TPOIECCOB, UX PE3YyIbTaTOB W OCHOBAHWM, HCIIOJIL30BATh MPHEMBI PEQIICKCUU IS
OLIEHKH CHTYyalllH, BBIOOPA BEPHOTO pEIleHMS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO NPUHUMATH PEHICHHUS 10 UX CHIDKSHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MIPHU aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU U IOCTOUHCTBA,

NPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX MTPH aHATN3E PE3yNIbTAaTOB JACATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBATh CIOCOOHOCTH TIOHUMATh MHP C MTO3UIMH APYrOTro YeIOBeKa.

MNPEJIMETHBIE PE3YJIBTATHBI
[Ipenmernele pe3ynbTaThl ocBoeHus mporpamMmbl COO mo Ouosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crenuduyeckue A ydyeOHoro mnpeamera «buonorus» HaydHble 3HAHHS, YMEHUS H
CrocoObl IEMCTBUI MO OCBOCHMIO, HHTEPIPETAMK U MPeoOpa30BaHUIO 3HAHWUN, BUBI 1EATEIbHOCTH
10 TIOJTYYEHHUIO0 HOBOTO 3HAHMS U MPUMEHEHUIO 3HAaHUM B PAa3JIMYHBIX YU€OHBIX CUTYalUsX, a TAKKE B



peaTbHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C Ouoyorueil. B mporpamme mpenIMeTHbIE Pe3yNIbTaThl
MPEJICTaBJICHbI 110 ToJaM 00y4YeHHUsI.

[IpeamerHble pe3yabTaThl OCBOCHHUs yueOHoro mnpeamera «buomnorus» ¢ 10 knacce NOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M pOJU OHOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA U
HAYYHOTO MHPOBO33PEHUS, O BKJIAJC POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B DPa3BHUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PACKPBIBAaTh COJAEp)KaHUE OWOJIIOTUYECKUX TEPMHMHOB M TOHSATHHA: JKU3HB, KIETKA,
opranusM, Metabonu3M (OOMEH BEIIEeCTB W IPEBPAIICHHE SHEPIHH), TOMEOCTa3 (CaMOpEeryJIsius),
YpOBHEBasi OpraHU3alusl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PENPOIYKIIHS), HACIEICTBEHHOCTD,
WU3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHME U3Jaratb OMOJIOIMYECKHE Teopuu (KJIETOYHas, XpOMOCOMHAas, MYTallMOHHas,
[EHTpaJIbHAs JIorMa MOJICKYJIsSIpHOW Ouosyorun), 3akoHbl (I. Mennens, T. Moprana, H. 1. BaBunoga)
U y4deHus (0 HEHTpax MHOrooOpasusi U MPOMCXOXKACHUS KyIbTypHbIX pacteHuit H. . BaBuiosa),
OTIPEEIATh TPAHUIIBI UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHUE BIIaJIeTh METOJaMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHUE U ONHCAHUE KHUBBIX
CUCTEM, IMpOLIECCOB W SBIICHUM, OpraHu3alus U TMPOBEACHHE OUOJIOTMYECKOTO HKCIEPHUMEHTA,
BBIJIBUKCHUE THUITOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY MCCIETyeMbIMH BETHUYMHAMH, OOBSICHEHHE
MOJIyYEHHBIX PE3yJIbTAaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHATUHN, TEOPHH M 3aKOHOB, YMEHHUE JeNaTh
BbIBOJIbl HA OCHOBAHUU NOJyYEHHBIX PE3Yy/IbTATOB;

YMEHHE BBIIEATh CYIIECTBEHHbIE NPHU3HAKW BHUPYCOB, KJIETOK MPOKAPUOT M IYKApHUOT,
OJIHOKJIETOYHBIX W MHOTI'OKJIETOYHBIX OPIraHM3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BEIIECTB U
MpeBpalleHus] SHEPTruu B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO W DHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MMWTO03a, Mei03a, OIUIOJOTBOPEHUS, DPA3MHOXKEHUS, HWHAWBHUIYAJIBHOTO pPa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHUE TPHUMEHSATh MOJYYCHHbIE 3HAHUS I OOBSCHEHHS OWOJOTHYECKUX IIPOLIECCOB H
SBIICHUH, JUISI TPUHATUS NPAKTHUYECKUX PEIICHUH B MOBCEAHEBHOW KU3HHM C LIETbI0 OOEcreueHus
0€30ITaCHOCTH CBOETO 37I0POBbS U 3/I0POBBSI OKPY)KAIOIINX JIIOJIEH, COONIOIEHUSI HOPM TPaMOTHOTO
MOBE/ICHHA B OKpYXKalolllell MNPUPOAHON cpele, NOHMMAaHHWE HEOOXOAUMOCTH HCIOJIb30BaHUs
JOCTHKEHUI COBPEMEHHOM OMOJIOrMH U OMOTEXHOJIOTUH JUIsl paliMOHAIBHOIO IPUPOIONOIb30BaHUS;

YMEHHUE pelaTh 3JIeMEHTapHble TeHETUYECKHE 3a1a4l Ha MOHO- U JUTHOPUIHOE CKPELIMBAaHHUE,
CLIETUIEHHOE HAcJEeJ0BaHUE, COCTABJIATh CXEMbl MOHOTMOPHIHOTO CKPEIIMBAaHUS JUIsl MpeAcKa3aHus
HACJIEIOBaHUsI PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJIHATD JAOOPATOPHbIE U MpaKTUYECKue paboThl, COONIOAATH MTpaBuiIa MpU padoTe ¢
y4eOHBIM U JJabOpaTOPHBIM 00OPYIOBAHUEM;

YMEHHME KpPUTHYECKH OLIEHMBAaTh U HMHTEPIPETUPOBATh HHGMOpMAIMIO OHOJIOrHYECKOTro
COJIepKaHus, BKIIOYAOLIYIO IICEBIOHAYYHbIC 3HAHUSI U3 PA3IMUHBIX HCTOYHUKOB (CPEICTBA MacCOBOM
uH(pOpMalMY, HayYHO-TIONYJISPHBIE MaTepHalIbl), STUYECKUE aCIIEKThl COBPEMEHHBIX MCCIIEJOBAaHUH B
O6uosoruu, MeUIMHe, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111asi OMOIOTUYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX UCTOUYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN anmapaT OUOIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro mpenmera «buonorusi» ¢ 11 Knacce AOMKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHMM O MeCT€ U pOJM OHOJIOTMM B CHUCTEME HAy4YHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHBI MUpA U
HAyYHOTO MHUPOBO33pEHUS, O BKJIAJE€ POCCHUICKUX U 3apyOekKHBIX YUEHBIX-OMOJOrOB B pa3BHUTHE
Ouomnoruu, PyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEp)KaHUE OMOJOTMYECKHMX TEPMHUHOB M TOHATUN: BHJI, MOITYJISIIHS,
reHo(OH], HBOJIOLMS, ABIKYIIME CHIBI ((aKTOpBl) IBOJIOLUHM, MPUCHOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, SKOJIOrHYecKue (akToOpbl, IKOCHCTEMA, MPOIYLIEHThl, KOHCYMEHThI, PEIYLIEHTHI,
LeNH MUTaHus, SKOJIOTnYecKas nupaMuia, OnoreoneHos, buocdepa;

YMEHHE U3Jlaratb OMoNoruyeckue Teopuu (3BosroruonHas Teopus Y. JlapBuHa, cuHTeTHUECKAS
TEOpHsI SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEpPHOCTHU (3apojsimieBoro cxojactBa K. M. bapa, uepenoBanus



TJIaBHBIX HampaBleHu u myrteid sBomonmu A. H. CesepmoBa, ydyenus o Ouochepe B. U.
Bepnazckoro), onpeaensaTs rpaHULlbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHUE BIIaJIeTh METOJaMHU HAY4YHOTO TIO3HAHUS B OMOJIOTMU: HAOIIOACHNE U ONMCAHUE KHUBBIX
CHCTEM, IpOLECCOB U SBJICHWH, OpraHu3alUs M IPOBEJEHHE OHMOIOIMYECKOrO HKCIEPUMEHTA,
BBIJIBUKCHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIETyeMbIMH BEITMYMHAMH, OOBSICHEHUE
HOJIyYEHHBIX PE3YJIbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUI, TEOPUIl U 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbl HA OCHOBAHUU IIOJyYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJICNIATh CYLIECTBEHHBbIE IPU3HAKM CTPOEHHUS OMOJIOTMYECKUX OOBEKTOB: BUJOB,
HOMYJISIUHA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTE€OIICHO30B U IKOCHUCTEM, OCOOEHHOCTH
IPOLIECCOB:  HACIEICTBEHHOHM  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHJI000pa3oBaHMA,
pUCIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBHS SKOJIOTHYECKHX (DAaKTOPOB HAa OpPraHMU3MBI, IEpeHoca
BEIIECTB M IOTOKA SHEPIMH B 3KOCUCTEMAX, AHTPOIOICHHBIX H3MEHEHMH B 3KOCHUCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BELIECTB M OMOT€OXMMHYECKHX IIUKJIOB B Onochepe;

YMEHHUE IpPHUMEHATh IOJYYEHHbIE 3HAHMUs A OOBSACHEHHS OHOJOIMYECKMX IPOLECCOB U
ABJICHUM, JUIsl NPUHATHUS NPAKTHUUECKUX PEIICHUN B IOBCEAHEBHOW >KU3HM C LIEIbIO OOECreueHus
0€30I1aCHOCTH CBOETO 37I0POBbS U 3/10pPOBbSI OKPY)KAIOLIUX JIIOJIEH, COONI0IEHUs] HOPM TPAMOTHOTO
MOBEJCHUS B OKPYKAIOLIEH NPUPOAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH MCIIONIb30BaHUS
JOCTH)KEHUH COBPEMEHHOM OMOJIOrMHU I pallMOHAIBHOTO IPUPOJIONIOIb30BAHNUS;

YMEHHUE pelaTh IeMEHTapHbIe OMOJIOTHUECKUE 3a/1a4i, COCTABIIATh CXEMbI NIEPEHOCA BEIECTB
Y SHEPTUM B SKOCUCTEMAX (LleNH MUTaHUsA);

YMEHHE BBIOJIHATD JAOOPATOPHBIE U MPaKTUYECKUE padOThl, COONIIOAATH MTpaBuiIa MpU padoTe ¢
yueOHBIM U JTa0OpAaTOPHBIM 000PYAOBAHUEM;

YMEHUE KpPUTHYECKM OIEHWBATh M WHTEPHPETHPOBATH HWHPOPMALUIO OHUOIOTHYIECKOTO
COJIepKaHuUs, BKIIOYAOLIYIO IICEBAOHAYYHbIC 3HAHUS U3 PAa3IMYHbIX MCTOYHHKOB (CpeiCTBa MacCOBOM
uH(poOpMallMK, HAy4YHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpuBaTh TIJI00aJIbHBIE SKOJIOIMYECKHE
Ipo0IeMbl COBPEMEHHOCTH, (POPMUPOBATh 10 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIC COOOIICHHUS, 000011ast OMOIOTHIECKYIO
UH(POPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO UCIOJIb30BATh MOHATUHHBIN anmapar OMOI0Tr1y.



TEMATHYECKOE IINTAHUPOBAHUE C YKA3ZAHUEM KO/INYECTBA
AKAJIEMUYECKHUX YACOB, OTBOJUMBIX HA OCBOEHHUE KAXJOW TEMBI
YYEBHOI'O MNPEJIMETA, YYEBHOI'O KYPCA (B TOM YHMCJIE BHEYPOUYHOU
AEATEJIBHOCTH), YHEBHOI'O MOAYJIA.

10 KJIACC
KoJunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HanmMmeHnoBanue (wndpoBbIe)
n/ pa3zie/ioB H TeM Bcer | KonTpouabn IIpakTHYeck 06p af OBATENBLHEIE
n NporpaMmMbl 0 ble padoThbI ue padoThbl pecypes
EHOOIS KaK bu6nmoreka [IOK
2 0 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
JKuBble cUCTEMBI U bubmorexa LIOK
1 0 0 https://m.edsoo.ru/7f41c2
MX OpraHu3alus 92
XuMU4eCcKUn bubnunoreka LIOK
COCTaB M CTPOCHHE 8 0 1 https://m.edsoo.ru/7f41c2
KJICTKH 92
KuzuengesarensHOC buGnuorexa LIOK
A 6 0 0 https://m.edsoo.ru/7f41c2
Tb KIIETKH 92
ifﬁgzme;ifnie bubnunoreka LIOK
JMBHILY 5 0 1 https://m.edsoo.ru/7f41c2
pa3BuTHe 92
OpraHU3MOB -
HacnenctBeHHOCTE bu6nmorexa LIOK
1A U3MEHUYNUBOCTD 8 0 15 https://m.edsoo.ru/7f41c2
OpraHU3MOB 92
Se:;;(;fhf% bubmmoteka IIOK
P ' 3 0 0 https://m.edsoo.ru/7f41c2
OCHOBEBI 92
OHMOTEXHOJIOTUH =
bu6nmorexa LIOK
KonTpois 1 1 0 https://m.edsoo.ru/7f41c2
92
OBIIEE KOJIMYECTBO
YACOB I1O 34 1 4
ITPOTPAMME
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11 KJIACC

e HanmenoBann KounvecTBo yacon JJIeKTPOHHbIE
€ pa3jieyioB U ugposbie
n/ T EM A Becer  Konrpoabunl = IIpakTuyecku E)I%p(zl:f oBaT e.)m)m)l o
n mporpaMMeI 0 e padoThI e padoThI pecypeb
BONIOLHOHHAS bubmuoreka [JOK
9 0 1 https://m.edsoo.ru/7f41cc7
onoorus 4
EﬁgH;I;ﬁZZHH bubmuorexa [JOK
P 10 1 0.5 https://m.edsoo.ru/7f41cc7
JKHU3HU Ha
4
3emiie
Opranusmel 1 bubnmoreka [JOK
OKpY KaroIas 5 0 1 https://m.edsoo.ru/7f41cc7
cpena 4
CoolmiectBa u bubnmoreka [JOK
HKOJIOTHYECKUE 10 1 0 https://m.edsoo.ru/7f41cc7
CHCTEMEI 4
OBILEE
KOJIMYECTBO
YACOB I1O 34 2 2:5
[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buonorus, 10 knace / [laceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akuroneproe o0miectBo «M3natenbetBo «IIpocBemenuey

* buonorus, 11 kmace/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «lIpocBemenne»
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