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HOACHUTEJBHASA 3AIIMCKA

[Ipu paspaboTke mnporpaMMbl MO OHOJIOTUHM TEOPETHUECKYI0 OCHOBY ISt
ompeieNeHus] MOAXOA0B K (OPMHUPOBAHUIO COACPKAHUS YYEOHOTO MpeaMeTa
«buonorus»  cocraBwin:  KoHIeNTyaidbHble mnosiokeHus PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJiel, COJEp)KaHUs, pe3yJlbTaToB OOyueHUus U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIMX HENixX M
MPUHIINIIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBl CpPEIHETO
obmero oopazoBanus B Poccuiickoit demeparim, a TakKe MOJTOKEHUSI O CHEIUBUKE
Ouonoruu, e€ 3HAYCHHWH B TIO3HAHWU SKUBOM TPHUPOABI U OOecTeueHuun
CYILLIECTBOBAHMS 4EJIOBEYECKOro o0mecTBa. CoOrjgacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpe/ieNieHbl OCHOBHBIE (PYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu 1a€T NpeaCcTaBICHUE O LEIX, 00 00IIel cTpareruu
oOyueHus, BOCIUTAHMS U PA3BUTHS O0YUAIOIINXCs CPEACTBAMHU yueOHOTO TIpeaMeTa
«buonorusy, onpenenser o0s3aTeNbHOE NPEIMETHOE COAEPKAHUE, €r0 CTPYKTYpY,
pacupeneseHue Mo paszjiesiaM U TeMaM, PEKOMEHIYEMYIO IOCIeA0BATEIbHOCTh
M3YyYEeHHUS y4eOHOro MaTepuana ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTMKH OOpa30BaTEIbHOTO IIpollecca, BO3PACTHBIX OCOOEHHOCTEHN
00yyarommxcs.

B nporpamme o 61oorun Takke YIUTHIBAIOTCSA TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM H MPEIMETHBIM pe3ylbTaTaM OOydeHUus B
GbopMUPOBAHUU OCHOBHBIX BUJIOB Y4€OHO-ITO3HABATEIBLHON NIESITEIHHOCTH/YUEOHBIX
NeUCTBUN 00yYaromMXcsl 0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B mporpamme no 6umonioruu (10—11 kmaccel, 0a30BbIii ypOBEHB) peaau3oBaH
NPUHIUI TMPEEMCTBEHHOCTH B M3Y4YEHHM OHOJIOTMM, Oyarojaps 4YeMmMy B Hel
MpPOCMaTpPUBAETCS HANpPaBIEHHOCTh HAa pa3BUTHE 3HAHUHM, CBS3aHHBIX C
(dbopMupOBaHHEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX OPHEHTAIINIA
JUYHOCTH, KOJIOTUYECKOTO MBINIJICHHS, TIPEJCTABICHUN O 3J0POBOM 00pase KU3HU
1 OEepeXHBIM OTHOIIICHHEM K OKpYyXaroiiew mpupoaHon cpene. [loatomy Hapsay c
U3y4eHUEeM OOIIEOMOJIOTUYECKUX TEOPHil, a TAaKXKEe 3HAHUM O CTPOCHUU >KUBBIX
CHCTEM DPa3HOTO paHTra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOIIECCOB B
nporpaMMe 1Mo OMOJIOTUM YEJIEHO BHUMAaHWE MCIIOJIb30BAHUIO MTOJTYUYEHHBIX 3HAHUM
B TIOBCEAHEBHOW JKWU3HW [UIsl PELICHUS NPUKIATHBIX 33a7a4, B TOM YHUCIE:
npo(UIaKTUKNA HACIEACTBEHHBIX 3a00JCBaHUM YENOBEKa, MEIMKO-TEHETHUYECKOTO
KOHCYJIbTUPOBaHUSI, OOOCHOBAHUSI 3KOJOTMYECKH LEJIECOO0Pa3HOro MOBEACHUS B
OKpYXarUEH MPUPOJHON Cpe/e, aHaln3a BIMSHUS XO3AMCTBEHHOM IEATEIBbHOCTH
YellOBEeKa Ha COCTOSIHHE MPUPOTHBIX W HMCKYCCTBEHHBIX DJKOCHUCTEM. Y CHIICHUE
BHUMaHUS K WPHUKIATHOW HAMpPaBJICHHOCTH YydeOHoro mpeamera «buomorus»
MPOJIMKTOBAHO HEOOXOJUMOCTBIO OOECTICUCHHSI YCIIOBHM JJIs pEIIeHUs OJHOW U3
aKTyaJbHBIX  3aJlad  IIKOJBHOrO  OWOJIOTMYECKOro  oOpa3oBaHus, KOTOpas
npennonaraer (GopMUpOBaHUE y OOYyYarOUIUMXCS CIOCOOHOCTH aJanTUPOBAThCS K
M3MEHEHUSIM JHHAMUYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpeiHEro o01Iero o0pa3zoBaHusl 3aHUMAET BaXKHOE MECTO.
Ona obecrieunBaeT (opMHUpOBaHHE y OOYYarOIIMXCS MPEJCTABICHHUII O HAy4HOI
KapTHHC MHUpPA, PAcIMpseT U O0O0OMIAeT 3HaHWS O JKUBOM TpHpone, &
OTIUYUTEIBHBIX TPHU3HAKAX — YPOBHEBOW OpraHW3allid W JBOJIOLWH, CO3JaET
yCIOBUSL  JUIA:  TIO3HAHWSI ~ 3aKOHOB  KMBOW  TPUPOABI,  (popmMHUpOBaHUS
(GyHKIIMOHATBHOW IPaMOTHOCTH, HABBIKOB 3JI0POBOTO U O€30MacHOIr0 o0pasa KU3HH,
AKOJIOTMYECKOTO MBIIIICHUS, [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MpHUPOAE U
YEJIOBEKY.



Bbonbiioe 3HaueHne OMOIOTHS UMEET TaKXKe JJISi PEIICHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPETHETO OOIIero 0Opa3oBaHusl, COLUATN3AIUN 00YYaIOITIXCS.
Nzyuenue ouonoruu o0ecrieunBaeT  YCJOBHS  JUIA dopmupoBanus
MHTCIJICKTyalIbHBIX, KOMMYHHMKAI[MOHHBIX W  HH(QOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIHOCOOCTBYET HWHTErpallid OWOJOTMYECKHUX 3HAHUM C
MPEJICTABICHUSIMH U3 APYTUX yU4E€OHBIX MPEIMETOB, B YACTHOCTH, (GPU3UKH, XUMUU H
reorpadpuu. Ha3BaHHbIE TONOXKEHUA O TNpeIHA3HAYCHUH YYEOHOro IMpeaMera
«buonorus» cocTaBUIM OCHOBY [UIsl OINpPEAENICHHS MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COAEPKAaHUA, IPEICTABICHHOTO B IpOrpaMMe MO OHOJIOTHH.

Ot0op conepkanusi ydeOHOro mpeamera «buonorms» Ha 06a30BOM ypoOBHE
OCYHIECTBIEH € MO3UUUN KYyJIbTYpOCOOOpPa3HOrO0 NOJAXO0/Ja, B COOTBETCTBHH C
KOTOPbIM OOYy4YaroIIMecs JIOJKHBI OCBOWUTH 3HAHMS M YMEHUS, 3HAYUMBIE IS
(opMHpoBaHus 00IIEN KYJIbTYpbI, ONPEAEISIIONINE aIeKBATHOE TOBEACHUE YEIOBEKA
B OKpYXXarouied NpUpogHON cpeie, BOCTPEOOBAaHHbIE B IMOBCEIHEBHON KU3HU U
MPaKTUYECKON nedaTenbHOCTH. Ocoboe MeCcTO B 3TOW CHUCTEME 3HAHWM 3aHHMArOT
ANIEMEHTBl  COJEP)KaHMs, KOTOpbIE CIIy)KaT OCHOBOW s (opMUpOBaHUS
MPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpA H
LHEHHOCTHBIX  OpPUEHTAUUSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alMU
OMOJIOTMYECKOr0 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJEpKaHUS Y4YEeOHOro Marepuaia B MpPOrpaMMe 110
OMOJIOTUM OCYHIECTBIEHO C YYETOM NPHOPUTETHOTO 3HAYEHHsS] 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX >KMBOM MPUPOJBI, 0 €€ YPOBHEBOW OpraHu3aluu H
ABOJIIOLMU. B COOTBETCTBHM C 3THM B CTPYKType yueOHoro mpeamera «buomorus»
BBIJICJICHBI CJEAYIOLIME COJAepKaTelbHble TUHUU: «buonorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka kak Ouonormyeckas cucreMa», «OpraHusMm Kak
Oouonoruyeckass cucrema», «CucreMa W MHOTrooOpa3svMe OPraHUYECKOro MHUpPAY,
«OBOIOLMUSA KUBOU PUPOAB», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHY.

Lenp wuzyuenus yueOHoro mnpeamera «buosnorus» Ha 0a30BOM ypOBHE —
OBJIaJicHHe  OOyYaroUIMMHUCA  3HAHUSIMHM O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHU3alMH KUBBIX CUCTEM PA3HOTO PAHra U NPUOOPETEHNE YMEHHUM UCIOIb30BATh
ST 3HAHUS JUISI TPAMOTHBIX JCHCTBUI B OTHOLICHHH OOBEKTOB JKMBOW MPHUPOIBI U
pEIICHUs Pa3IMYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTixkeHre 1enu u3ydeHusi ydeOHoro npeamera «buosorus» Ha 06a3oBOM
YpOBHE 00ECIIEUMBAETCS PEIICHUEM CIEAYIOIIMNX 3a]1ay:

OCBOCHHME OOYyYarOUIMMHUCA CHUCTEMBbl 3HAHMM O OHMOJOTMYECKHX TEOPHSsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpPaBHIIaX, CIYXallMX OCHOBOM
st GOpPMHUPOBAHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHUHE Mupa, O
METO/IaX HAay4YHOrO MO3HAHUs, CTPOCHHH, MHOTOOOpa3uu MU OCOOEHHOCTSIX >KHUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPTaHM3AIlMU, BBINAIOIINXCS OTKPHITUSAX U COBPEMEHHBIX
VICCJICIOBAHUSX B OMOJIOTHH,

dopmupoBaHue y OOyYaroUUXCsl IO3HABATENbHBIX, WHTEIUIEKTYaJIbHBIX U
TBOPUECKUX CIIOCOOHOCTEH B MpOIECCe aHaiu3a JaHHBIX O MYTAX pPa3BUTUS B
OMOJIOTHH HAy4YHBIX B3IJISIIOB, HJACH M TMOAXOJOB K HM3YUYEHHIO KHUBBIX CHCTEM
Pa3HOIO YPOBHSI OpraHU3alUY;

CTAaHOBJICHHE Yy oOOydvarmuxcs oOmeld KyJIbTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH M OICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa )KUBOW MPHUPOABI HA OCHOBAHHWH 3HAHUU W OMBITA, MMOJYYCHHBIX TPU U3yYCHUH
ouojoruu;

dopMupoBaHue y OOydYarOUUXCsi yMEHUN WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKON JAESITENbHOCTH 4YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;



BOCIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEJIOBEKOM >KHMBOM
MPUPOJIbI, HEOOXOAUMOCTH OEpPEKHOTO OTHOILICHUS K HEW, COOMIOACHUS ITHUECKUX
HOPM TIPU MTPOBEICHUHN OMOJIOTUYECKUX UCCIIET0BAHUM;

OCO3HAaHWE LEHHOCTH OWOJIOTUYECKUX 3HAHUW JUIS TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOH KYJIBTYpPBL, 1JI1 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHUE NMPUOOPETEHHBIX 3HAHUN M YMEHHI B MOBCEIHEBHOM >KU3HU IS
OLICHKH IOCJEACTBUI CBOEH JEATEIbHOCTH MO OTHOIIEHHUIO K OKPY’KaIoLIEH cpene,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHWE M COONIOJIGHHE MEp MNPOQPHUIAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero oOmiero oOpasoBanusi «buonorus», usydaemas Ha
0a30BOM ypOBHE, SIBISIETCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSIINM B
cocTaB MpenMeTHOM 06macTi «EcTecTBeHHO-HAYYHbBIE TIPEMETHD.

JInst u3ydeHusi OMoyiorud Ha 6a30BOM YpPOBHE cpeHero oOiiero oopa3oBaHUs
oTBoauTCcs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hegenro), B 11 kmacce — 34 gaca
(1 yac B HEJICITIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJ0THU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JIPyTUMHU €CTECTBEHHBIMH HayKaMu, (GUIOCOPHei, ITHUKON, ACTETUKOW U
npaBoM. Ponp Ouonoruu B (OpMUPOBAHHWU COBPEMEHHON HAyYHOU KapTHHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meronsl TO3HAaHUS >KUMBOM Npupoabl (HAOMIOIEHHE, HKCIEPUMEHT,
OMHCaHWE, H3MEpeHHe, KiacCu(pUKalusi, MOJACTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JleMmoHcTpanuun:

IHoptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpnos, /Ix. Yorcon u O.
Kpuxk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOUM TIPUPOIBI».

JlabopaTopHble U NpaKTHYECKHE PA0OThI:

[Ipaktuueckas pabora Ne 1. «Mcnonp3oBaHHE pazIUYHBIX METOJOB IMPHU
M3YYEHUU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK NpPEAMET HU3y4YEHUS OHOJIOTHHU.
OTnH4ne KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CpoiicTBa OuocucTeM U HX pa3HooOpasue. YPOBHH OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIpHBIM, KJICTOUHBIA, TKAHEBbIA, OPTraHU3MEHHBIM,
MOMYJISILIMOHHO-BHI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKUI ),
Oonoc@epHbI.

JdemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU
OpraHu3aliy KUBOU TIPUPOABDY.

O6opynoBanue: Mojesb MoJiekysbl JIHK.

Tema 3. Xumuueckuii COCTAB U CTPOCHHUE KIECTKH.

XUMUYECKUN COCTAB KJIETKU. XUMUYECKUE DJIEMEHTBI: MaKpPOJJIEMEHTHI,
MUKpO3JIeMEHTbI. Boga 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMKM BOABI M MUHEpaAJIbHBIX BellecTB B KkieTke. llomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u cTtpoeHre 0€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumble W 3aMEHHMMBbIE AMHHOKHUCIOTBL. AMWHOKHMCIOTHBIA COCTAB.
VYPpoBHU CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (IE€pBUYHAS, BTOPUYHAS, TPETUUHAS U
YEeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOICTBa OenkoB. buonorumueckue
GyHKIMU OEITKOB.

®depMmeHTHl — Owuosornueckue Kkatanuzatopel. CrpoeHue GdepMmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuyHoctb. Kodepmentsl. ButaMuHbI.
OTnnuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

YrneBoawsl: MoOHOcaxapuabsl (TJIHOKo3a, pubo3a ©  J1e30KCUpU003a),
aucaxapuibl (caxaposa, JIaKTo3a) W ToJiucaxapubl (Kpaxman, TJIMKOTEH,
LeJuI0I103a). buonornvyeckue GyHKIMH YTIIEBOOB.

Jlunuapl:  Tpurnuuepuabl, ¢GochoNUnuabl, CcTepouasl. [ uapoduibHO-
ruipodoOHble CcBOMcTBA. buonormueckue ¢GyHkuuu nunuaoB. CpaBHEHUE
yIIEBOAOB, OEJIKOB U JIMMHUIOB KaK UCTOUHUKOB YHEPTUHU.



Hyxnennoseie xucmorel: JHK n PHK. Hykneornmsr — MoHOMEpHI
HyKJIenHOBbIX kucnoT. Ctpoenne u ¢ynkuun JAHK. Ctpoenue u ¢yHKIIMU
PHK. Buast PHK. AT®: ctpoenue u GyHKIIUU.

[uronornuss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aMMOJICHCTBHUS HJeH M (PAKTOB B HAyYHOM IO3HAHWU. MeETOAbI H3y4YeHUS
KJIETKH.

Knerka kak wenoctHas >xuBas cucrema. OOuue NOpU3HAKU KIETOK:
3aMKHyTas HapyxHasi MmeMOpana, MosiekyJsbl JJHK kak reHernyeckuii ammapar,
CHCTeMa CHHTe3a Oelka.

Tunbl KJIEeTOK: 3yKapHoTHYecKkas U mpokapuoTudeckas. OcoOGeHHOCTH
CTpOEHHsI MTpoKapuoTHdeckoil kieTku. Knerounas crenka Oakrepuil. CTpoenue
AYKapUOTUYECKOU KIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, KUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC,
ux ¢yskuuu. Ilnazmatmyeckas wemOpaHa, €€ cBoilcTBa M (DYHKIUH.
[uromnnaszma u e€ opranouasl. OgHOMeMOpaHHbIe opraHoubl KieTku: IDIIC,
annapat [onbxku, sm30coMbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJpPHH, TUIaCTUIbI. IIporcxoxaeHne MUTOXOHAPUN U TutacTha. Buabl
mactua. HemeMmOpaHHble opraHoOWIbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LEHTPHUOJIU, PECHUYKH, KI'YTUKU. DyHKIIMKM OPraHOM0B KJIETKU. BKitoueHus.

SAnpo — peryasTopHblil HeHTp KieTku. CTpoeHue apa: saepHast 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEIIECTB B KIIETKE.

JemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU TIPUPOAEH.

Tabmuupr u cxemsl: «lleprognyeckas TadaMa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJeKynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHuEe MOJIEKYJIbI
oenka», «Ctpoenue pepmenta», «Hyknennossie kuciotel. JJTHK», «Ctpoenue
MoJiekysbl  AT®O», «CTpoeHue 3SyKapuOTHYECKON KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKApHUOTUYECKON KIETKW», «CTpoeHue sjapa KIETKW», «YTJIEBOIbDY,
«JInmmaey.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 0OOpYIOBaHUE ISl MPOBEICHUS
HaOMIOACHUHN, U3MEPEHU, SKCIIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopuass pabora Ne 1. «/3yueHue KaTaaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpe aMuiIa3bl WU KaTalla3bl)y.

JlaGoparopuass pabora Ne 2. «M3ydeHue CTpOEHHsI KJIETOK PACTECHHH,
KUBOTHBIX M OaKTEpHl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OMHCaHUE.

Tema 4. ’KuzHeaessiTeJLHOCTH KJIETKH.

OOMeH BellecTB, WU MeTabo0Iu3M. ACCUMUIIALIMS (TIJTACTUYECKUN OOMEH)
U JTUCCUMWIAIUS (SHEPreTUYECKUil 0OMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca
meTabonu3ma. Poijib 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPrUu B MOHUMAaHHUU
MeTaboau3ma.

Tunbr oOmeHa BemecTB: aBTOTpodHBIH U rerepoTpodHbii. Poib
(bepMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.



®orocunte3. CperoBas u TeMHOBas ¢a3bl (Qorocunreza. Peakuuun
doTtocunTe3a. DPdexkTuBHOCTH (GOTOCHHTE3a. 3HAUeHHWE (POTOCHMHTE3a IS
KU3HM Ha 3emuie. BiumsHue ycnmoBui cpenbl Ha (OTOCHHTE3 W CIIOCOOBI
MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCHUHTE3UPYIOIIMe OakTepuu. 3HAYEHHE XEMOCHUHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B kieTke. Paciienienne BeUIecTB, BBIACICHUE U
AKKyMYJMpPOBAHHE DSHEPrMM B KJIETKE. OTamnbl 3HEPreTUYECKOro oOOMeHa.
I'mukomus. bpoxenue u ero Buabpl. KUCIOPOAHOE OKHUCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxucnutenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuuum wmatpuuHoro cuHteza. I'enetnueckas unpopmamus u JHK.
Peanuzanus renernyeckoid MH(pOpManuu B KIETKE. ['€HETUYECKUd KOJl U €ro
cBorictBa. TpaHckpuniuss — wMarpuuneli cuHTre3 PHK. Tpancnsuma -
OuocuHTe3 Oenka. Ortanbl TpaHciasuuu. KogupoBanume aMHUHOKHCIOT. Poub
pubocoM B OMocHHTE3E OerKa.

Heknerounsie ¢popmbl xu3HU — BUpYChl. McTopust oTKkpeiTHS BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTU CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bone3snu pacTeHuil, >XMBOTHBIX W 4YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bozoyaurens CITM/a.
OOpaTtHass  TpaHCKpUIILIMS, peBepTraza U  uHTerpaza. lIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBaHUIA.

JlemoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /I. Y. UBanosckuit, K. A. Tumups3zes.

Tabnuiel 1 cxembl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuit ooMen», «Xmoporact», «Potocuntes», «Ctpoenne JJTHK»,
«Ctpoenue u (GyHKIIMOHUpOBaHUE TreHay, «CuHTe3 Oenkay, «l eHeTudecKuid
Koq», «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM IUKI BHUpyca
CII1a, 6axrepuodara», «Permkanus JHK».

O6opynoBaHue: MOJEIU-ANTUINKALANA «Y 1BOCHUE JJHK 151
TpaHCKpunuus», «brnocunres 0enka», «CTpoeHUE KIETKN», MOJETb CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHHe 1 HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiii nuki, Wik >KM3HEHHBIM MUK KiIeTkd. MHTEpdaza u MUTO3.
[Ipoueccrl, npoTekarmue B uHTEpdaze. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoMmM. XpOMOCOMHBI HabOp — KapUOTHIIL.
JIunmouaHBIM M TalUIOWJIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIIBI.
[uTonornyeckue OCHOBBI PA3MHOXKEHUS W HMHIWBUAYAJIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Ctaauu mutosa. [Iponeccel, nmpoucxoasimme Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJOTUYECKHN CMBICII MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecnojioe u TmosioBoe. Buabl
Oecrojioro  pa3MHOXKEHHS:  JIeJIeHMe HaJABO€, [OYKOBaHHE OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €T0 3HAUYCHHE IS CEJIEKLINH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIOJIOTO.

Meito3. Cragumu meito3a. I[Iporeccsl, MpoucXoagIre Ha CTaUsIX Meno3a.
[ToBenenne xpomocom B Mmeno3e. KpoccuHrosep. buosioruyeckuii CMbICT H
3HAYCHHUE MENO03a.



['amerorene3 — mporecc 0o0Opa3oBaHUs MOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbIe kene3bl: CEMEHHUKHN U snaHuKH. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaTo30uj, SULEKIEeTKa) — CIEpMATOreHe3 U OBOICHE3.
Oco0eHHOCTH CTpPOCHUS SIUILIEKIECTOK W CHepMaTo3ouJoB. OIIoa0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOpPHUOHAIBLHOE pPa3BUTHUE
(3mOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
apobiieHue, racTpysinus, opranorenes. [loctambpuonansHoe pazputue. Turbl
MMOCTAMOPHUOHABHOTO PA3BUTHS: MPsSMOE, HEmpsiMoe (JTWYMHOYHOE). BnusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct n pa3Butue pacteHuil. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHHM, CTaJINHN PA3BUTHSI.

JeMmoHcTpanuu:

Tabmuupr u cxembl: «DOpMBbI pa3MHOXKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHUi», «BereratuBHOE pPa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOEHHE TOJOBBIX KIETOKY,
«Ctpoenune xpoMmocoMbl», «Kitetounslii ukn», «Permmukanus [JHKy, «Muto3y,
«Menosz», «IIpsasmoe u HenpsAMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAFOIINX
1 4esioBeKay, «OCHOBHBIE CTaIUU OHTOT'€HE3a».

OOopynoBanue:  MHUKpPOCKON,  MuUKporpenaparsl  «CrepMaTro30uibl
MJICKOITUTAIOWIETO», <«JSlMueKkneTka MIeKonuratomero», «KapuoknHes B
KJIETKax KOpelIKa JIyKa», MarHUTHas MOJIeb-aniuinkanus «Jlenenue KieTkm,
mozens JIHK, monens Metada3zHoM XpOMOCOMBI.

JlabopaTopHble U IpaKkTHYECKHE PA0OThI:

JlaGoparopnas padora Ne 3. «HaOmoneHue Muto3a B KJIETKAaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas padora No 4. «M3yueHue CTpoeHHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOTMpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropuss pas3BuTusa reHeTHKH. Poib
IIUTOJIOTUM U ASMOPHUOJIOTUU B CTAHOBJICHUM T€HETUKH. BKiaa pocCHCKUX U
3apyOeXHbIX  YYEHBIX B  pa3BUTHE TEHETUKU. MeToabl  T'E€HETHUKHU
(ruOpuI0NOTUYECKUH,  LIUTOTEHETUYECKUH,  MOJIEKYJSIPHO-T€HETUUYECKUN).
OcHOBHBIEC TEHETHYECKHUE TTOHATHUA. [ 'eHeTUUeCcKass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIUBAHUM.

3aKOHOMEpPHOCTH  HAcCJIeIOBaHWsS  MPU3HAKOB, yCTaHOBIEHHblE [
Mennenem. MoHOTHUOpUAHOE CKpEUIMBaHUE. 3aKOH €IuHOO00pa3us ruOpuIoB
nepBoro mnokoseHus. IlpaBuiao poMuHHpoBaHUS. 3aKOH  pacUICTUICHHS
npu3HakoB. [ unoresa yuctorel ramet. [1oHOE U HEMOTHOE IOMUHUPOBAHUE.

JHuruOpuaHoe CKpemBaHue. 3aKOH HE3aBHCHUMOTO  HAaCJEeJIO0BAHMS
npu3HakoB. [luToreHeTHyeckue OCHOBBI ~ JUTHOPUIAHOTO  CKPEIIUBAHMUS.
AHanuzupytouiee CKpelLIMBaHuE. Hcnonp3oBanue AHAJIM3UPYIOLIETO
CKpEUIMBaHUSA JIs ONIPEACIICHHs] TEHOTHIA OCOOH.

CuerieHHOe HaclienoBaHue TmpusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAcJEeIOBaHMIO TEHOB. HapyieHue cCUEMJIeHUS TE€HOB B
pe3yJbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpUsI HACIIECTBEHHOCTH. | eHeTHYecKre KapThl.

I'enetuka nmona. XpoMOoCOMHOE OMpe/IeieHUE 10J1a. AyTOCOMBI M TIOJIOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporaMmeTHbie opraHu3mbl. HacnegoBanue
IPU3HAKOB, CLETICHHBIX C ITOJIOM.



N3meHunBoCcTh.  Buabsl ~ M3MEHUYMBOCTH: HEHACJIEJACTBEHHAs U
HacjencTBeHHas. Ponb  cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHOW W3MEHYMBOCTH. BapuanmoHHBIN psin u
BapuanvoHHas KpuBad. Hopma peakumn mnpusHaka. KonudecTBeHHblE U
KaueCTBEHHbIC MPHU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(UKAIIMOHHON
U3MEHYUBOCTH.

HacneacTBenHasi, Wik T€HOTUIIMYECKAs,, U3MEHYMBOCTh. KOMOMHATHBHAS
M3MEHYUBOCTh. MeW03 M TMOJOBOM TMPOIECC — OCHOBa KOMOWHATHUBHOMU
M3MEHYUBOCTU. MyTalmoHHass W3MEHYMBOCTh. Kraccudukamuss MyTaiuii:
I€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa M MNPUUYUHBI MyTalUH.
Myrtarennsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIEACTBEHHOMN
n3MenunBoctu H. M. BaBunosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYMBOCTD.

I'enetuka yenoBeka. Kapuortumn udenoBexka. OCHOBHBIE METOJBI T€HETUKHU
YEeJI0BEKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIH, LIMTOr€HETUYECKUM,
OMOXUMHUYECKHUI, MOJIEKYJApHO-TeHeTHuYecKnil. COBpPEMEHHOE ONpeeIeHUE
TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHHUE, B TOM YHUCIIE C
nmomornieio II[P-anamm3a. HacimencTtBeHHble 3a00JIeBaHUS YEIIOBEKA: T'CHHEIC
00J1e3HH, OOJIE3HH C HACJIEICTBEHHOW MPENpPaCIIONIOKEHHOCThIO, XPOMOCOMHBIE
O0one3nn. ComaTHUeCcKME€ M TeHepaTuBHbIe MyTauuu. CTBOJIOBBIE KIIETKHU.
[IpuHUUMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(UIAKTUKY U JICUCHUS
reHeTH4ecKuXx Oone3Hel. Meanko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIMHCKOW TE€HETUKH B TNPENOTBPAIICHUHM M JICUEHUU TE€HETUYECKUX
3a00s1€BaHUI YeJIOBEKa.

JlemoHcTpanuun:

[Hoptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuupr u  cxeMbl: «MOHOTMOpUAHOE  CKpEIIMBAHME H  €rO
LUTOTEHETHYECKAasi OCHOBA», «3aKOH PACILEIUICHUS M €ro LUTOTeHEeTHYecKas
OCHOBa», «3aKOH 4YHUCTOTBI Tamer», «JluruOpuaHoe  CKpenrBaHuE,
«lluTonornyeckue OCHOBBI  JAUTHOPUIHOIO  CKpenuBaHus», «Meio3y,
«BzaumonelicTBre alieNnbHBIX T'e€HOBY», «l['€HeTMUeckue KapThl pPacTeHH,
KUBOTHBIX U YeJoBeKay, «I'eHeTnka mosia», «3aKOHOMEPHOCTH HACIEJOBaHUS,
CUEIUIEHHOTO0 ¢ TojioM», «KapuoTumbl 4enoBeKa M KUBOTHBIX», «Busbl
M3MEHUYMBOCTH», «MoaudukannoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
(daktopay, «I'eHeTuKa rpynn KpoBu», «MyTalmoHHasi U3MEHUHUBOCTHY.

O6GopynoBanue: MoAenu-anIIuKauu «MOHOTUOPUIHOE CKpPEIIUBAHUEY,
«Henonnoe nomuHupoBanue», «JluruOpuaHoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIN W MuKponpenapar «Jpo3zoduna» (Hopma, MyTanuu
(bopMBI KPBUIBEB U OKPACKH Teia), repdbapuii «['opox moceBHOWY.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas padora Ne 5. «M3yuenue pe3yibTaTOB MOHOTUOPUIHOTO U
JUTHOPUAHOTO CKPEIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOIPEApaTax».

JlaGopatropnas padora Ne 6. «M3yuenne MoauduUKaIMOHHON
U3MEHUYHUBOCTHU, TOCTPOECHUE BAPUAIMOHHOTO PSJa M BApUAIMOHHOW KPUBOW».

JlaGoparopnas pabora Ne 7. «AHanu3 MyTanuid y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[IpakTuyeckas padora Ne 2. «CocTaBiieHHME U aHAJIU3 POIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuys Kak HayKa U MpOLECC. 3apOkKACHUE CEIEKIUU U IOMECTUKALIHSL.
Yuenue H. WM. BaBunoBa 0 IEHTpax MOPOUCXOXKACHUS U MHOTrooOpasus
KyJIbTYPHBIX pacTeHui. LIeHTpBl NpOUCXOXKIAECHUS JOMAIIHUX KUBOTHBIX. COpT,
II0POJ1a, IITAMM.

CoBpeMeHHbIE METObI CENEeKINH. MacCOBBI U MHAWBUYaTbHBIM OTOOPHI
B CEJIEKIIMU PACTEHHUI M XKUBOTHBIX. OLEHKa 3KcTephepa. BIM3KopoacTBEHHOE
cKkpeuuBanue — MHOpuUAWHT. Yucrtas nuHUsA. CKpelIMBAHHE YUCTBIX JIUHUM.
['eteposuc, nnu rubpuanas cuna. HeponctBenHoe ckpenuBaHie — ayTOPHUINHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
IIOJyYECHHUE TMOJIAIUIONIOB. JIOCTMKEHUS CEJIEKUMHA PACTEHUM, >KUBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHOIOTHS KaK OTpaciib MPOU3BOJICTBA. ['€HHAs MHXEHepHs. DTallbl
co3ganusi pexkomOuHantHoM JIHK wm TpaHcreHHsix opraHu3moB. Kierounas
nHKeHepus. Kinerounesle  KynbTypbl. MUKpPOKIOHAJIBbHOE  Pa3MHOXKEHUE
pactennii. KIIOHMpOBaHME BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYECKHE M 3Thyeckue mnpoodsnemsl. MO — reHeTndecku
MOAU(MUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanoB.

Tabmuupl 1 cxembl: Kapta «LleHTpbl MPOUCXOXKIEHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuii», «llopompl pomamHuX KHBOTHBIX», «CopTta
KYyJIbTYPHBIX pacTeHuid», «OtmanéHHas rubdpuauzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomummonans», «O0bEKTb OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJbTypbl W KIOHUpOBaHHE», «KOHCTpyMpoBaHHE U TIEPEHOC TEHOB,
XPOMOCOM.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypenst «OCHOBHBIE METOABI M JIOCTHIKEHMS CEJIEKIIMU PACTEHUU U
KUBOTHBIX  (Ha  CEJIEKIMOHHYIO  CTaHUHWI0,  IUIEMEHHYI0  (depmy,
COPTOMCIBITATENBHBII Y4acTOK, B TEIUIMYHOE XO35SMCTBO, JAaOOpPaTOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KUIACC

Tema 1. JBoJIIOLIHOHHAS 0HOJIOTHS.

[IpennochulKM BO3HUKHOBEHUS SBOJIIOIIMOHHON TEOPHUHM. DBOJIIOIHUOHHAS
Teopus U €€ MecTo B OMOJoruu. BiusiHue 3BOMIONMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CeugerenscTBa »BOMIOLMM. llaneoHTONIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJICHUS! BUJOB B MAJIEOHTOJOIMYECKOM JIETOMHMCH, IMEPEXOIHbIE (POPMBI.
buoreorpaguueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTHYECKHUE: CXOJICTBA M Pa3u4usi SMOPHOHOB Ppa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYJIMMEHTApHbIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX IMyTeH y BCEX
OpraHU3MOB.

OpomonnonHas teopuss Y. JlapBuHa. Ilpeanochulku BO3HHKHOBEHMS
JapBUHM3Ma. J[BHKyIlME CHJIBI 3BOJIOLUMU BHIOB 1o [lapBuHy (M30BITOYHOE



pa3MHOXXEHUE  TIpH OTPaHUYEHHOCTH  PECYPCOB, HeonpenenEHHas
M3MEHUYUBOCTb, OOpPHOA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cuntetnyeckas Teopus 3Boonun (CTI) u €€ 0OCHOBHBIE MOJIOKEHHUS.

Muxkpososmornus. [lomymnsiius Kak equHUIA BUIA U BOJIOIUH.

JIBrxytue cuiibl ((hakTOpbl) SBOIIOLNMK BUJIOB B IpUpoJie. MyTalluOHHBIN
npolecc U KOMOMHATUBHAs M3MEHYMBOCTh. [lomynsimoHHbIe BOMHBI U Apeid
reHoB. M3omsuus u Murpanusi.

EctectBennblii 0TOOp — HampaBisoOmuUi (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco0aeHHOCTh OPraHW3MOB KaK pe3ynbTar 3BoJouud. lIpumeps
MPUCTIOCOOTICHUI Y OpraHu3MoOB. ApoMop(hO3bl U U0 AN TAIUH.

Bun wu BupooOpazoBanme. Kputepuum Buma. OcHOBHBIE (QOPMBI
BH1000pa30BaHMs: reorpaduueckoe, IKOJI0THIECKOe.

Makposomorus. dopmel  3BOIIONMU:  (pUIIeTHYECKAs, JUBEPrEHTHAs,
KOHBEpreHTHas1, napajuiesibHas. HeoOpatuMocTh 3BOMIOLUN.

[Ipoucxoxnenue oT HeCTeIUaTN3UPOBAHHBIX MPEIKOB.
[Iporpeccupytoias cnenuanu3anus. AJanTUBHAs pagdaiusl.
JlemoHcTpanuu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mrouiep, A. H. CeBeprios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHpa Ha 3emiiey,
«3apoIbIIM O3BOHOYHBIX )KUBOTHBIX», «ApxeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTBeHHbIi  0oTOOp», «MHOroobpasue  COpTOB
pacTEeHHI», «MHoroob6paszue 1opona YKUBOTHBIX, «ITomymsammmny,
«MyTanmoHHas U3MEHYUBOCTBY, « ApomMopho3b», «Mnunoaganrtaumy, «O0mas
neresepauus», «JBwxymmue cuibl 3Bomouun», «Kapra-cxema Mapuipyra
IIyTELIECTBUS 4. [apBunay, «bopbba 3a CYILLIECTBOBAaHUEY,
«TpucnocobsieHHOCTh OpraHu3mMoBy», «l'eorpadguyeckoe BUAO00Opa3OBaAHUEY,
«IKOJOTMYECKOE BUA000PA3OBAHUEY.

O6opynoBaHue: KOJJIEKIHSI HACEKOMBIX C PAa3IMYHBIMU TUIIAMH OKPACKH,
Ha0op TUIOJ0B U ceMsiH, KoJuieKuus «lIpumepbl 3alUTHRIX TPUCIOCOOICHUN Y
KUBOTHBIX», MOJIeNIb « OCHOBHbBIE HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETb
«CTpoeHHEe roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpadguueckass kapra wmupa, koyuiekius «DopMbl COXpPaHHOCTH
MCKOIMAeMbIX JKMBOTHBIX M pacTeHuil», Mozenb amnmuukauus «llepexpéct
XpOMOCOM», BJaXHble Tnpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JIATYIIKW», MUKporpenapat «J[po3oduna» (HopMma, MyTanuu (GOpMbI KPbUILEB U
OKpAacku Teja).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabotra Ne 1. «CpaBHEHHE BUAOB MO MOP(OJIOTHYECKOMY
KPUTEPUIO.

Jlaboparopnas padota Ne 2. «OnucaHue MpUCIIOCOOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIe TPENCTABIEHUS O 3apOKACHUM >KU3HU. HaydHble TUIOTE3bI
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEepMUA. XUMUYECKas
ABONIONMSA. AOUOTEHHBIA CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
DKCNepUMEHTAIBHOE MOATBEP)KIECHUE XHUMHUYECKOW sBosonuu. HauvanbHbie
sTanbel Ouonorundeckoil sBomtouuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp MU BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBbie KIeTKH U ux
sBosroLMs. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.



Pa3Butne xu3Hu Ha 3emie 1o 3paM U nepuojgaM. Katapxei. Apxeiickas u
mpotepo3oiickas 3pbl. Ilanmeo3oiickas 3pa w e€ Tepuoabl: KEMOPHICKHIA,
OPJOBUKCKUH, CUITyPUHCKHUH, EBOHCKHH, KAMCHHOYTOJIbHBIH, IIEPMCKHIA.

Me3o3oiickast 9pa u €€ MeprobI: TPUACOBBIN, FOPCKUI, METOBOM.

KaitHo30iickass 3pa W €€ mNepuoAbl: MAJECOr€HOBbIM, HEOTrE€HOBBIH,
AHTPOITOT€HOBBIN.

XapaKTepucTrKa KJIuMaTa U T€0J0rHYecKruX npoueccoB. OCHOBHBIE ATallbl
HBOJIIOLIMUA PACTUTENBHOTO U JKUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUl u
XKUBOTHBIX. [losIBI€HME, paclBET M BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpaxkeHue 3BoIoUUd. OCHOBHbBIE
CUCTEMATUYECKHE TPYIIbI OPTaHU3MOB.

OBoJOLMST  4YelloBeKa.  AHTPOIOJIOTMS  Kak  Hayka.  Pa3Burthe
NPEICTABICHU O  MPOMCXOXKICHUM  4YelIoBeKa. Meroasl  M3y4YEHHS
anTporioree3a. (CxoactBa W pa3auuMs  4YeJIOBEKAa M HKUBOTHBIX.
CucreMaTHyecKoe MoJI0KEHUE YETTOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
M3MEHUYMBOCTh M €CTECTBEHHbIH OTOOp. OOmIeCTBEHHBI 00pa3 KHU3HH,
M3rOTOBJICHUE OPYIUH TpyAa, MBIIUICHHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBH SBOJIOLUMU YEJIOBEKAa: aBCTPAJIONUTEKH,
UenoBek ymensiii, YenoBek MNpaMoxomsumi, YemoBeK HeaHACPTaIbCKUU,
Yenoek pazyMHblil. Haxoqku MCKOMAEMBIX OCTATKOB, BPEMS CYILIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHHUS], 00BEM T'OJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBATOpUAlbHAs), MOHIOJIOU IHAS
(a3uarcko-aMepukaHckasi). UepTbl NOpUCTIOCOOJEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKHUX pac K YCIOBHUSM CYIIECTBOBaHUSA. ENMHCTBO 4elOBEUECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

[Hoptpetsr: ®@. Penn, JI. Ilacrep, A. U. Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3ankHoBenne ColaHEYHOM CHUCTEMBI», «Pa3Butne
OpraHu4eckoro mwupa», «PacturenpHas kieTka», <«KUBOTHas KIETKay,
«IIpokapuoTnueckas kieTka», «CoBpeMEeHHasi CUCTeEMa OPraHUYECKOT0 MHUpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKAa U UYEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX HaXOAOK MPEAKOB
COBPEMEHHOTO YEJIOBEKaY, «/IpeBHelmme moan», «pesaue moan», «llepsbie
COBPEMEHHBIE JI0IN», «HemoBeYecKrue paco».

O6GopynoBanue: wmyspku — «lIpoucxoxaeHue  denoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KPOMAHbOHIIA), CICNKU WU
U300paKEHNUST KaMEHHbBIX OpPYAMI NMEepBOOBITHOrO 4esioBeKa (KaMHHU-YOMIEPHI,
pyomina, ckpebia), TreoxXpoHoJioruyeckas Taonuma, Kouiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX M PACTEHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «3ydyeHre nckomaeMbIX OCTaTKOB PacTEHUMN
U )KUBOTHBIX B KOJUICKIUSIX).

DKCKypcust «DBOJIIOIUS OPraHUYeCKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeIueCKUl My3ei).

Tema 3. OpranusMbl 4 OKpYy:Ka0IIaa cpeaa.

OKOJIOTUSI KaK HaykKa. 3aJa4yd H  pa3Aeibl JIKOJOrMu. MeTomsl
AKOJIOTUYECKUX UCCIETOBAHUN. DKOIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YeJI0BEKA.



Cpenpl oOUTaHHSI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3AYIIHAs, [IOYBEHHAS,
BHYTPUOpPraHU3MEHHAs.

Oxonornueckne ¢aktopel. Kimaccudpukamuss 3KOJIOTHUECKUX (PaKTOPOB:
abuoTnyeckre, OMOTHYECKHE U AaHTPOIOTEHHbIC. J[eHCTBHE HSKOIOTHMUECKUX
(hakTOpOB Ha OPTAHU3MBI.

AlGuoTnaeckue (hakTOopHI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
®dortonepuonusm. [IpucrnocobieHnss OpraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢dakTopoB. buomornueckue puTMEI.

buotnueckne  Qaxtopel. Buagel  OmoTMueckMx — B3aMMOJACWCTBHUIU:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMOo3 u ero Qopmel. [lapasutusm,
KOONepanus, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO).
AMeHcanu3M, HEWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHMS OPIraHU3MOB B IMIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTHKU MOnyssiqui. OCHOBHBIE MOKa3aTeau
MOMYJISIUUUA: YUCIEHHOCTh, MIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuKa YuCI€HHOCTH MOIMYJISIUU U €€ peryssius.

JlemoHcTpanuun:

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

Tabmuup! u cxemsl: kapta «IIpupoanbie 30Hb1 3eMun», «Cpenbl OOUTaHUS
opranuzmoBy, «Doronepuoanszm», «llomymamum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NMOMYJISUUU UHDPY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHble U MpaKTHYECKHE PA0OThI:

JlaGoparopnas pabota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTEeHUM
U3 Pa3HbIX MECT OOUTAHUSY.

Jlabopatopuass pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJALMA pa3HbBIX
BHJIOB PACTECHUIN».

Tema 4. Coo01iecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo06miecTBO Opranu3MoB — OuoreH03. CTpyKTypbl OMOLIEHO3a: BUI0BAs,
MPOCTPAHCTBEHHAs, Tpoduyeckas (nuieBas). Buabl-momuHantsl. CBsi3u B
OMOILIeHO3E.

Dxosioruyeckue cucrteMbl (dkocuctembl). [loHarne o0 sKocucTeME U
ouoreorieHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: TMPOAYLEHTHI,
KOHCYMEHTBI, peayueHTbl. KpyroBopoT BelIecTB M TMOTOK JHEPruud B
skocucteme. Tpoduueckue (MUILIEBBIE) YPOBHU dKOCUCTEMBI. [ulieBbie 11enu u
cetd. OCHOBHBIE TIOKa3aTelM HSKOCUCTEMBI: OWoMacca, MPOAYKIIMS.
DKOJIOTUYECKHE MUPAMUJIbL: MPOIYKIMU, YUCICHHOCTH, OMomacchl. CBoiicTBa
HKOCUCTEM: YCTOMUYMBOCTh, CAMOPEryJisiius, pa3Butue. Cykueccus.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. IJKOCHUCTEMA
XBOMHOTO WJIM HIUPOKOJIUCTBEHHOTO Jleca.

AHTpONOreHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (akrop ycroitumBocTH 3KOcucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. . Bepnaackoro o ouocdepe. ['panulibl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100aNbHOM 3KOCUCTEMBI. J[MHamMHYeckoe paBHOBECME U OOpaTHasl CBsI3b B
ouocdepe.

KpyroBopotsl BemectTB M OMOr€OXMMHUYECKHE LHKIBl AJIEMEHTOB
(yraepoja, azora). 30HaIBHOCTL OMochepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoeuectBO B Omochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ouocdepe. ['modabHBIE YKOIOTHIECKUE TIPOOIIEMBI.

CocymiecTBoBaHuUE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHoOOpa3msi Kak  OcCHOBa  yctowumBocth  Omocdepr.  OcHoBa
PAlMOHAIIBHOTO YIIPABJIECHUS NPHUPOAHBIMU PECYpCaMU M UX HUCIOJIb30BaHUE.
JlocTuxeHust OMOJIOTUHU M OXpaHa MPUPO/IBL.

JemoHCcTpanum:

[Toptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackui.

Tabmuupl u cxeMmsl: «lIumeBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbpie coobmectBay, «llenu mutanms», «IKOIOTHUECKAs MHPAMUTIA,
«buochepa u denmoBex», «IKOCHUCTEMA IIUPOKOJUCTBEHHOTO  JIiEcay,
«JKocucTeMa XBOWHOro Jieca», «bHOLIEHO3 BOAOEMA», «ATPOIECHO3Y,
«IIpumepHBIE aHTPOIIOTEHHBIE BO3ACHCTBUSA Ha MNPUPOAY», «Baxuenmmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHe#Ias
cocraBisitomiasi  Ouocdepsn», «DakTopbl Jerpagauudd MnouBy», «llapHUKOBBIMA
adpdexty, «DakTopsl pagMOAKTUBHOTO 3arpsisHeHUs Ouocdepob», «OO0mas
CTpYyKTypa O6uocdepo», «PacnpocTpanenue ku3Hu B ouocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriaepoaa B 6uocheper, «KpyroBopot azora B
MIPUPOIEN.

O6opynoBanue: Mojenb-anIuIMKanusa « TunuyHeie OMOLEHO3b1Y, repoapuii
«PacturenbHble  cooOmiecTBa», Kojuiekuuu — «buouenody», «Bpenutenu
BOKHEHIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOoapuul W KOJUICKIIUU
pacTeHHI U KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM AKOJIOTMYECKUM TpYyIIam
onHoro Bujaa, KpacHas xkuHura Poccuiickoit @enepanuu, u300paxeHUs
OXpaHsSIEMBIX BUJIOB pacTeHuit u YKUBOTHBIX.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cormacio @I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMS OOYYalOIMMHCS TMPOTrpaMM CpeIHero oOiero oOpa3oBaHUs:
JMYHOCTHBIM, METANIPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKkType TUYHOCTHBIX pE3yJIbTaTOB OCBOCHHMS mpeaMmera «buosorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHHME  OOyYaroIIMMUCS
POCCHICKON TPaXJaHCKOM HUAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEIIbHOCTH M CaMOONPEEICHUI0, HAJIUYHEe MOTHUBAIMM K OOYYEHHUIO
OMOJIOTHH, LIeJICHAIIPaBICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUN TMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTE W HCTOPUYECKUX TpAgUUUN  pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJICTBOBATbCSI B CBOEW  JIEATEIBHOCTH  I[€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, NPHUCYLUIMMHU CHUCTEME OHOJOTMYECKOro OOpa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IE€JIU U CTPOUTH
KU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IpenMera «buomorus» nocturaroTcs
B €IUMHCTBE y4eOHOM M BOCHHUTATEIBHOW JAESATEIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU  POCCUUCKUMH  COLUOKYJIbTYPHBIMH, MCTOPUYECKUMU U
JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMHM, IPUHATHIMHU B OOILIECTBE MPAaBUIAMU U
HOpMaMH  TOBEJEHUS M  CIOCOOCTBYIOT  IpolLeccaM  CcaMONO3HaHUS,
CaMOBOCHHUTAHUS U CaMOPa3BUTHSI, Pa3BUTUSI BHYTPEHHEH MO3ULIMU JIMYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K 3aKOHY M MPABONOPSAKY, YEIOBEKY Tpylda U
CTapilieMy IOKOJIEHUIO0, B3aUMHOIO0 YBa)XXE€HHUs, OEpPEKHOTO OTHOIIECHHS K
KyJIbTYpPHOMY HacCJE€IMI0 W TpaJuUusM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickon @enepaiuu, Npupoae U OKPYKAIOIIEH cpeae.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Y4yeOHOro mnpeamera «bHUONOTUN»
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LIEHHOCTSM POCCHUKCKOrO O0OIlIecTBa,
pacUIMpEeHHUE JKU3HEHHOTO OMNbITa W ONbITa JAESITEIbHOCTH B MPOLECCE
peanu3alyd OCHOBHBIX HAaINpaBJICHUN BOCHUTATENILHOM NESITEIbHOCTH, B TOM
YHUCJI€ B YACTU:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0O 00IIECTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX NpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA Y MPABOIOPSIIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU MpPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIESATh COOCTBEHHYIO IO3MIIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;



YMEHHUE YUYNUTHIBATH B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C PA3HBIMU YOCKICHUSIMH, KYJIBTYPHBIMH IIEHHOCTSIMHU
Y COIMAJIbHBIM TMOJI0KECHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOI'O BBHIMIOJIHEHUS
y4eOHBIX, ITO3HABATEIIBHBIX M WCCIEAOBATEILCKUX 3a/ad, YBaKHUTEIHLHOTO
OTHOIIEHUSI K MHEHHIO OINMOHEHTOB TPH OOCYXIEHHWU CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCThH K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHMCKOU IrpaXXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTU IEpE.
Ponuuou, ropmocty 3a cBOM KpaM, CBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIIJIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIIGHHE K TMPUPOJHOMY HACJIEAUI0 M MaMsSTHUKaM
MPUPOIbI, TOCTUXKEHUSIM Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TpyXe;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OWUOJIOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHUBAThH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaJTbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJMTENSIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHMMAaHUE HMOIMOHAJIBLHOIO BO3JECUCTBUS >KUBOM TPUPOJALI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOILMOHAJILHOTO 0JIaronoyums:

MOHUMAHWE W pean3alusl 3J0pOBOTO M Oe30macHOro olpasza KU3HU
(3mopoBoe  mUTaHHWE, COOJIIOJICHUE TUTHEHUYECKUX TMPaBWI UM HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATUH M OTIbIXa, peryJspHas Quzndeckas
AKTUBHOCTbH), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO U KOJUICKTUBHOIO
0€30I1acCHOr0 TOBEJCHUS B CHUTYAIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHME  TIOCIAEACTBUM W  HENPHUATHS  BPEAHBIX  MPUBBIUEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10II00ue;



TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUUAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEIILHO BBITIOIHATH TaKyl0 AESTEIbHOCTD;

WHTEpPEC K pasnuyHbiM cdepaMm npodheCCHOHATBHOU eATeTbHOCTH,
YMEHHUE COBEPIIIATh OCO3HAHHKIN BBIOOP OyayIei mpodeccun u peaaTn30BhIBATh
cOOCTBEHHBIC KU3HCHHBIC TIUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
NPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LEIECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK HMCTOUYHHKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYLECTBOBAaHNUS;

MOBBIIIIEHUE YPOBHSA 3KOJIOTMYECKOW KYJIbTYphI: MPUOOPETECHUE OIbITa
IJAHUPOBAHMSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TIOCIEACTBUU Jis
OKpYXarouen Cpepl;

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTed uX
pelieHus;

CIIOCOOHOCTh HCIOJB30BATh MPUOOpPETAEMbIE MPU H3YYEHHH OHOJIOTHH
3HAHUSA W YMEHUS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM
MPUPOJIOTIOIB30BaHUEM  (COOJNIIOZIEHWE TIpaBWJl TOBEJICHUS B  MPUPOJIE,
HalpaBJICHHBIX HA COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, OMOChEpHI);

AKTUBHOE HEINPUATHE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOIIEH
MIPUPOJTHON Cpesie, YMEHUE MTPOTHO3UPOBATh HEOJArONMPUSATHBIE SKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIIATh UX;

HaJlMYue Pa3BUTOTO0  SKOJOTMYECKOTO  MBIIUICHUS, HSKOJOTMYECKOU
KYJbTYpPBI, OMNbITA ACSATEIBHOCTH HSKOJIOTMYECKOW HANpPaBJIECHHOCTH, YMEHHS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COITUATLHOMN
MpPaKTUKE, TOTOBHOCTM K YYaCTHUI0O B MPAKTUYECKOU  JIEATEIHHOCTH
AKOJIOTUYECKON HANPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKKU, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MHUpE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M UUTATENIbCKON KYJIBTYPhl KaK CPe/ICTBa
B3aUMOJICHCTBUSI MEXKTY JIFOABMU U MO3HAHUS MUPA;

MOHMMaHUe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ poiu B
dbopMUpPOBAaHUU PAIMOHAIBLHOIO HAYYHOTO MBIIUICHUS, CO3/IJaHUM IIEJIOCTHOTO
peACTaBiIeHUs] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKA U
00111ecTBa, B MO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHuu MpodiieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAUMMOCTH OUOJIOTUM ISl COBPEMEHHOM UBUIIN3AIINY:
obecrieyeHuss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHNE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX peniaTh pPecypcHbie TMPoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BhIXO/Aa M3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM
U o0ecrneueHus TMepexofa K YCTOWYMBOMY Ppa3BUTHIO, PAIlMOHAIBHOMY
HCIIOJIb30BaHUI0 MPUPOIHBIX PECYpCcOB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OHOJIOTUYECKUX 3HAHUU B IEJISIX
MOBBIIIEHUST OOIIEeH KyJIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOW  TPAMOTHOCTH  OOydYarommxcs,
dopMupyemoii mpu u3y4eHu ONOJIOTUH;

MMOHUMAHUE  CYIIHOCTH  METOJOB  IIO3HAHUS, MCIHOJb3YyEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJIy4YaeMble 3HAHUA IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAOLIEr0 MUpPa U MPOUCXOIAIIUX B HEM
M3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAyYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEIbI0 OTYyYEHUS TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTh CAMOCTOSATEIHHO MCIOJIB30BaTh OMOIOTHUECKUE 3HAHUS AJIs
penieHus NpoOJIeM B peaibHbIX KU3HEHHBIX CUTYalHX;

OCO3HAaHHWE [IEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTP K HENPEpPhIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUN MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble  pe3yiabTaThl ~ OCBOCHHUS ~ Y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAUYMMbIE i1 (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEJAMETHbIE)  OOIIeHAYYHBIC
MOHATHS, OTPaXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUBUKY
METOJIOB TIO3HAHHUS, HCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
DHEPrus, SBJICHUE, MPOLIECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaIbHBbIE  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON T'PAMOTHOCTH M COIIMAIBHOW KOMIIETCHIIHH
00y4Jarommxcsi, CHOCOOHOCTh OOYYalIIMXCS  HCIOJIB30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEPCAJIbHBIC
y4eOHbIEe IUCTBUS B TIO3HABATEILHOM M COIMATLHOM MPaKTHKE.

MeranpeameTHbie pe3ybTaThl OCBOCHUSI MIPOTPAMMBI CPEHEr0 OOIIETO
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBiajeHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEIbHBIMHU
AEeCTBUSIMM:

1) 6a30BbIe JJOrnuecKmne AeicTBUS:

CaMOCTOSTENbHO  (OopMyNIUpOBaTh M  aKTyaIM3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JTOTUYECKOTO MBIIUICHUS
(amanmza, cuHTE3a, CpaBHEHWS, Kiaccudukanuu, 000OIIEHUS), PAaCKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUN (BBIICIATh WX XapakTEepHbIC MPHU3HAKH,
YCTaHABIWBATh CBSI3U C APYTHUMH MOHATUSIMH ),

OTpeNeNsaTh IeIN NEITeIbHOCTH, 3a/aBas MapaMeTphl U KPUTEPUU HX
JOCTIKCHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTA C IOCTaBICHHBIMHU
HETISIMU;

HCIIOJB30BaTh OHOJIOTHYSCKUE TOHATHS JJI OOBSCHEHHS (HAKTOB U
SIBJICHUM KWUBOU IPUPOJBI,

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, TIO
AHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B PACCMATPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



OPUMEHATh  CXEMHO-MOJIEJIbHBIE  CPEACTBA NS MPEACTABICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOIICHHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTax,
a TakkKe TMPOTUBOPEUMH Pa3HOTO pPOJA, BBIABICHHBIX B  PA3IUYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yNbTAaTOB LIENSM, OLIEHUBATh PUCKH MOCIECTBUMN NE€ATEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pabOTy B  YCIOBHUSX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHE AeliCTBHS:

BIQJIETh  HaBBIKAMHU  Y4€OHO-MCCIIEAOBATENbCKOM M MPOEKTHOU
NEATEeIbHOCTH, HaBbIKAMHM  paspelieHuss npoOjeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METO/OB PEUICHHS MPaKTUYECKUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

WCIIONIb30BaTh PA3IMYHBIC BUIBI JCATEIBHOCTH MO TOJTYYCHHIO HOBOTO
3HAaHUA, €0 HMHTEpHpeTaluy, NMpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YUCJIE TP CO3JaHUH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

¢opMupoBaTh  HAy4YHBI  THUN  MBIIUICHHWS, BIAACTh  HAy4IHOUH
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMHI U METOIaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESTENIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/aauy,
BBIIBUTATh TUIOTE3Yy €€ PEIIeHUs, HAXOIUTh apTyMEHTHI IS JI0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJ€ pEIICHUs 3aJaud Pe3yJbTaThl,
KPUTHUYECKH OILIEHWBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCJIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISIThH IEJICHANIPABICHHBIN MMOMCK MEPEHOCa CPEJCTB U CIIOCO00B
JEUCTBUA B MPOPECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTu
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIJIBUTATh HOBBIC UCH, IIPEATIaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHMS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

3) paboTa ¢ uHpopmaumeii:

OPUEHTHPOBATHCS B PA3NMMUYHBIX HUCTOYHMKAX wWHpopmammu (TEeKCTe
y4eOHOTO MOCOOMs, HAyYHO-NOMYJSIPHOM  JuTeparype, OHOIOTHYECKUX
CIIOBapsiX M CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax HaHHBIX, B MHTepHeTe),
aHAIM3UPOBaTh WH(OOPMALMIO PA3TMUYHBIX BHIOB W (OPM TPEIACTABICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(dbopMyITHUPOBATH 3aMPOCH U TPUMEHATH Pa3INYHbIC METOABI TIPU MMOUCKE U
oTOope Ouojoruueckol uWHQpOpMaIMU, HEOOXOAUMOM ISl  BBIOJTHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOJIB30BaHUA HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMY MpEACTaBICHUS
ouonoruuecko uHPopMaruu (cxembl, Tpaduku, AUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAyYHBI $3bIK B KadecTBE CpeACTBa Ipu padore ¢
Ounonoruueckod HHPOpPMAIMEH: NPUMEHITh XUMHUYECKHe, (U3HUECKHEe U
MaTeMaTHYeCKUE 3HAaKU U CUMBOJIBI, POpMYJIbl, aOOpeBHaTypy, HOMEHKIATYDY,
HCIIOJIb30BaTh W NIPEoOpa3oBBIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISIIHOCTH;

BJIaJIETh  HAaBBIKAMHM  pPACIIO3HABAaHWS W 3alUTBl  MH(DOpMAIINH,
MH(GOPMAIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJajieHHe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

1) oOmenne:

OCYUIECTBJISATh KOMMYHHMKAallUM BO BceX cdepax KHU3HHU, AaKTUBHO
Y4acTBOBaTh B JHMAJIOTE€ WM JIUCKYCCHHM MO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHHME 3amaBaThb BOIPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEJIaraéMoM 3aJ1auk, YUYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HEBepOalbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYyallui,
YMETh CMATYaTh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHMS U B3aUMOJICHCTBUS, IOHUMATh
HaMEpeHusi JApYrux JIOJeH, TMpOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
co0eCeTHUKY U B KOPPEKTHOU popMe (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eATeJIbHOCTD:

MOHMMATh W HUCHOJb30BaTh  MpPEUMYyIIEecCTBA  KOMaHIHOM  H
WHJIUBUyAIbHOM  pabOThl MpPU  pPEIICEHUH OUOJOTMYECKOM  MpoOsIeMBl,
000CHOBBIBaTh HEO0OXOANUMOCTD IIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICUCTBHS MPU PEIICHUH YUeOHOM 3a/1auu;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJOTO WIEHA KOJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM J€ATE€IbHOCTH, OPraHU30BBIBaTH MU
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJATh IUIAH JICVCTBHM,
pacupenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOU padoThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAaJa M KAXKJIOTO YYaCTHHKAa KOMaH/bl B
oO1uii pe3ysbTar o pa3pabOoTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OpUTHHATBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3IMYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

OBj1aieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHS MPOOJIEM U MX
pelIeHus B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWI 1EJIEBbIE U CMBICIOBbHIE
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIINX;



CaMOCTOSITEJIBHO ~ OCYIIECTBJIATH  IIO3HABATEIIBHYIO  JIESTEIBHOCTD,
BBISIBJISITH TMIPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJadyd B
00pa30BaTENbHOMN AESATEIIBHOCTH U )KM3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIFHO COCTABJISATh IIJIaH pEHICHHS TMpOoOJeMbl C Y4ETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JABATh OLICHKY HOBBIM CHUTYallHsIM;

pacmipsATh paMKu  y4eOHOro MpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

Jenartb ~ OCO3HaHHBIA  BBIOOpP,  apryMeHTHpOBaTb  €ro,  Oparhb
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOU SPYIUIMH B
pa3HbIX O0JIACTSX 3HAHMM, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIAM;

BJIQJICTh HAaBBIKAMU II03HABATEIbHON pe(diaeKcur Kak OCO3HAHMS
COBEpPUIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBaHMI, UCIOJIb30BATh NPUEMBI pedIeKCHH ISl OLIEHKHA CUTYyalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO NPHUHMMATh PEIICHUS IO HX
CHIDKEHHIO;

IIPUHAMAaTh MOTHMBBI W ApPryMEHTBHl JPYTHX IIPU AHAIM3E PE3YJIbTAaTOB
NEATEIBHOCTH;

3) npuHsATHE Ce0S U APYTUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTMBBI M ApPryMEHTBl JPYTHX IPU AHAIM3E PE3YJIbTAaTOB
NEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U NMPABO IPYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeI0BeKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHple pe3ynbTarhl ocBoeHHs IporpamMmbel COO mo Ouojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckue sl  y4eOHOro mpeameTa
«buonorusy» HaydHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHHIO,
WHTEpOpeTaliui W NpeoOpa3oBaHHWIO 3HAHUMW, BHJABI JEATCILHOCTH IIO
MOJIYYCHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYCOHBIX
CUTyallMsiX, a TaKK€ B PEATbHBIX JKU3HCHHBIX CHUTYallUsX, CBSI3aHHBIX C
Oouonorueii. B mporpamMmme mpeaMeTHbIE Pe3yNIbTaThl MPECTABICHBI M0 TOJAaM
oOy4eHwusI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipenmeTta «buonorus» 6 10
KJlacce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHH B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHMCKHX © 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3371a4;



YMEHHUE PaCKpbIBAaTh COAECPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpAIlCHUE
SHEPIruM), TroMeocTa3 (camMoperyssilus), YPOBHEBAas OpraHu3auus >KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHUE (penpoykuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUHU (KJIETOYHas, XPOMOCOMHas,
MyTal[MOHHAs, LEHTpajbHas J0OIMa MOJIEKYJISIpHOW Owuosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyeHust (0 H€HTpax MHOrooOpasusi u
MIPOUCXOXKJICHHU KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJAETh METOIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUX: HAOIIOEHUE
Y OMHMCAaHUE )KUBBIX CUCTEM, IPOLIECCOB U SIBJIICHUI, OPraHU3aLNs U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBH)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX
pE3yNbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U 3YKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILCHUS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYECKOro OOMEHa, XEeMOCHHTE3a, MUTO03a, Meno3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHJMBHUIYAIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHHUE MPUMEHSATD MOTYUYEHHbIE 3HaHUA ISl O0BICHEHHS] OMOJIOTUYECKUX
MIPOLIECCOB U SIBJICHUU, JJIS1 IPUHATHUS NTPAKTUUECKUX PELIEHUN B TOBCETHEBHOU
KU3HH C LEJIbI0 oOecredeHus: 0e30MacCHOCTU CBOErO 3J0POBbS M 310POBbS
OKPYXAIOIUX JIOJEH, COOJIOJEHUs HOPM TIPAaMOTHOTO TIOBEJIEHUS B
OKpY’Karolel MpUpogHOMN cpeje, MOHUMaHUe HEOOXOAUMOCTH UCIIOIb30BAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMHM U OMOTEXHOJOTHUN JJIsi PallMOHATILHOTO
MPUPOJONOIb30BAHMS;

YMEHHUE pellaTh 3JIEMEHTapHbIE TE€HETHYECKHe 3aJaud Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHME, CLEIJIEHHOE HACJIeOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEILIMBAHMS JIs IPEACKA3aHUs HACJIEI0BAaHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKUE PabOThl, COOMIOAATh
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYTI0BAHUEM;

YMEHUE KPUTUYECKH OLIEHUBAaTh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJEPAaHUsS, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOMl uWHGOpMaIUU, Hay4YHO-
NOMYJISIPHBIE MAaTEepUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIIEI0BAHUN B
OMON0TUU, MEUIIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO037aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BaTh MOHATUWHBIN annapar OMOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» 6 11
Kjlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKIHOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 3a/1a4;



YMEHHE PaCKpbIBaTh COJEpKaHuEe OMOJOTUYECKUX TEPMUHOB M MOHSTHM:
BUJ, TOMYyJALUA, TEHO(OHA, DSBONIONMS, JBWXKYIIUE CHIBI ((PaKTOphI)
ABOJIIOLUH, MPUCTIOCOOIEHHOCTh OpraHU3MOB, BHUJI000pa30BaHUE,
AKOJIOTHYECKUe (HaKTOPBI, IKOCHCTEMA, TPOAYIIEHThI, KOHCYMEHTBI, PEAYLIEHTHI,
IENY TUTaHUs, YKOJIOTHIECKas TupamMuaa, OnoreoreHos3, onocdepa;

yMEHHE H3/araTh OWOJOTHYecKHe Teopuu (IBoJOLMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKash TEOpHWs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apognpreBoro cxoactsa K. M. Bapa, yepenoBanus riaBHbIX HANpaBICHUA U
myteit apomoniu A. H. CeseprioBa, yuenust o 6uocdepe B. . Bepuaackoro),
OTIPEIETISATH TPAHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIAJeTh METOIaMH HAyYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOACHHE
U OTMHCaHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OpTraHU3aIlHs U IPOBEICHUE
OMOJOTHYECKOTO  DKCIEPUMEHTA, BBIJBWKEHHE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEX]y HCCIECAYEMbIMH BEIMYMHAMH, OOBSICHEHHE IMOJYYEHHBIX
pe3yNIbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHITHIA, TEOPU U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJTYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIICISTh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJSAIUNA, MPOAYICHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOreoleHO30B M 3KOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOTO ot0opa, BUJ1000pa30BaHus,
MPHUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHSI JKOJOTHYECKHX (HaKTOpPOB Ha
OpraHM3MBbl, TI€pEHOCAa BEIIECTB M TIOTOKA OJHEPIMH B OJKOCHUCTEMaX,
aHTPOTIOTEHHBIX M3MEHEHHUH B JKOCHCTEMaxX CBOEM MECTHOCTH, KPyroBOpOTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHATh TOTyYEHHBIC 3HAHUSA JUII OOBSICHEHUST OMOJIOTHIECKIX
MIPOLIECCOB U SIBJIEHUU, JJIS1 IPUHATHS NTPAKTUYECKUX PELIEHNUN B IIOBCETHEBHOM
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 370POBbS M 310POBbS
OKpY)XaIOIUX JIIOJIeH, COOJIOACHUS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY’Karollel MpUpogHOM cpeje, TOHUMMaHUEe HEOOXOAUMOCTH UCIIOIb30BAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounoJsioruu TS PALMOHAIILHOTO
MPUPOIOTIONH30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHble OWOJIOTUYECKHE 3a7adud, COCTABISAThH
CXEMBI [IEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEMax (LeNu MUTaHus);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKHE PabOThl, COOMIOAAThH
MpaBuJia MpU padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTHUYECKH OIICHHBaTh W HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTHYECKOTO COJEp)KaHUs, BKIIOYAIONIYIO TIICEBJOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HMCTOYHHKOB (CpelcTBa MaccoBOM HMH(OpMAIMK, HAyYHO-
NOMyJIIPHBIE ~ MaTepuaibl), paccMaTpUBaTh TJIOOAIBHBIE AKOJIOTHUYECKUE
po0JIeMbl COBPEMEHHOCTH, (JOPMHUPOBATH TIO OTHOIICHHIO K HUM COOCTBEHHYIO
TIO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBICE U YCTHBIE COOOIICHHS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTIOJb30BaTh MOHSITHIHBIHI ammapar OMOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmeHnoBaHue KoanuyecTBO YacoB
dyeKkTpoHHbIE (LM (POBbLIE)
n/ pa3iejioB H TeM KonTtpoJubHbie IpakTnyeckue
Bcero o0pa3oBaTejibHbIE PeCypChI
n MporpamMmMbl padoThI padoThI
bubmnoreka IIOK
1 b
HOJIOTHA Kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) JKuBEBIE CHUCTEMBI U X 1 bubmnoreka IIOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U g 1 bubnuorexa [JOK
CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
4 Kuznenesare1bHOCTD 6 bubnuorexa [IOK
KJIETKA https://m.edsoo.ru/7f41¢292
Pa3zmHoxenue u
5 B — 5 ] bubnuorexa [IOK
FHBHAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnmencTBeHHOCTE B
6 N3MEHUYUBOCTD 8 1.5 bubmmorexa TIOK
) https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenexkuus opraHu3MoB. 3 bu6muoreka [JOK
OCHOBBI OMOTEXHOIOTHU https://m.edsoo.ru/7f41¢292
but6mmorexa [IOK
8 PeszepBHOE Bpems
p P 1 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOTPAMME




11 KIIACC

HauMeHoBanmue KoaundecTBO yacoB
Ne JuaexkTpoHHble (HU(pPOBbHIE)
pa3fiejioB U TeM Konrtposabubie IIpakTH4eckune
n/n Bcero o0pa3oBaTejibHbIE peCypchbl
NporpamMmsbl padoTbl padoThbI
! DBOJIIOLIMOHHAS 5 1 bubmuorexa [JOK
Ouoorus https://m.edsoo.ru/7f41cc74
Bo3uukHOBeHUE U
2 a3BUTHE KU3HU 9 0.5 Eubmorexa IOK
p ) https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 R 5 1 bu6mmoreka [IOK
Py B https://m.edsoo.ru/7f41cc74
cpena
Coo01ecTBa
4 3KOJ‘IOL:I/I‘IGCKI/IC 9 bubnmorexa [TOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHOE BpeMs 2 bubnmorera [TOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

] T
Ne i/ eMa ypoka KoM9eCTEG 9ACOR JJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTe/bHbIE PeCypPChl
KonrpoJuabubie IIpakTHueckue
Bcero P P
padoThI padoThI
bu6mmoreka LIOK https://m.edsoo.ru/863e6122
1 buonorus B cucreme Hayk 1

https://m.edso0o.ru/863e632a

MeTopI TO3HAHUS KUBOH
npuposl. [Ipaktudeckas
pabora Ne 1

2 «Hcnionp30BaHue 1
Pa3IUYHBIX METOOB MPHU
M3YYEHUH OMOTOTUYECKIX
00BEKTOBY

0.5 bu6mmoreka LIOK https://m.edsoo.ru/863e6122

buonornyeckue cuCTEMEI,
MPOIIECCHI U UX U3YyUCHUE

bu6mmoreka [IOK https://m.edsoo.ru/863e6564

XUMHUYECKUI COCTaB KIETKH.
Bona u muHepanbHbIe COMU

bu6mmoreka IIOK https://m.edsoo.ru/863e674e

benku. CocTaB u ctpoeHue

5 1 bu6mmoreka IIOK https://m.edsoo.ru/863e6b72
O€JIKOB
DepMeHTBI —
OMOJIOrHYECKHUE

6 1 0.5 bu6mmoreka LIOK https://m.edsoo.ru/863e6b72
KaTaan3aTophl.

JlabopaTtopHas padorta Ne 1




«3yueHne KaTaluTUYECKOU
AKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMIJIA3bl N
Kartajasbl)»

VrineBoanl. JIunuael

bu6mmoreka IIOK https://m.edsoo.ru/863e6870

HykienHnoBbie KUCIOTBHL.
ATO

bu6mmoreka LIOK https://m.edsoo.ru/863e6d5¢

Hcrtopus u meToasl
W3y4YeHUs KIIETKH.
Kiterounas teopus

bu6mmoreka LIOK https://m.edsoo.ru/863e6e88

10

KieTka kak 1einoctHas
JKXHuBas1 CUCTEMaA

11

CrpoeHne 3ykapuoTH4YECKOU
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOEHHUs KJIIETOK pPaCTEHUH,
KUBOTHBIX, TpUOOB U
OaKTepHii o] MUKPOCKOIIOM
Ha FOTOBBIX
MHUKpOIpernaparax 1 ux
OIIHMCaHHUE»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

12

OOMEH BEILECTB Ui
MeTadoIN3M

bu6nmoreka LIOK https://m.edsoo.ru/863e766¢

13

dorocuaTe3. XeMOCUHTES

bu6mmoreka IIOK https://m.edsoo.ru/863e7¢98

14

DHepreTu4ecKii 0OMeH

bu6mmoreka LIOK https://m.edsoo.ru/863e7aae

15

KuzHeHHBIH OWKJI KJICTKH.

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e7dc4




Henenune kaetku. MuTos.
JlaGopaTopHas padota Ne 3
«Habmronenne Mutosa B
KJIETKaX KOHYMKa KOpPEeIIKa
JyKa Ha TOTOBBIX
MUKpOTIpernaparax

Buocunres 6enka. Peakuus

16 bu6mmoreka LIOK https://m.edsoo.ru/863e796e
MaTPUYHOTO CUHTE32
Tpancnsanus — OMOCHHTE3

17 p H bu6mmoreka LIOK https://m.edsoo.ru/863e796e
Oenka
Heknerounsie popmbl

18 bu6mmoreka LIOK https://m.edsoo.ru/863e7540
KHU3HU — BUPYCHI

19 ®opMBbl pa3MHOKEHUS bubnuoteka [{OK https://m.edsoo.ru/863e81b6
OpraHu3MOB https://m.edsoo.ru/863e831e

20 | Meiio3 bu6mmoreka [IOK https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
TMOJIOBBIX KJIETOK.
O110,10TBOpPEHHE.

21 | JlabopatopHas pabota Ne 4 0.5 bubnuoreka [{OK https://m.edsoo.ru/863e81b6
«M3ydeHnne cTpoeHus
TMTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpernaparax»»
NuauBuyaabHOE pa3BUTHE

22 AHBHILY P Bu6miorexa [IOK https://m.edsoo.ru/863¢8436
OpPTraHHU3MOB
I'eneTnka — Hayka o

23 yE Bu6miorexa [IOK hitps://m.edsoo.ru/863¢86£2

HaCJICACTBEHHOCTH U




U3MCHYHNBOCTH

24

3aKOHOMEPHOCTH
HACJICIOBaHMS IIPU3HAKOB.
MonorubpuaHoe
CKpCIIMBAaHUE

bu6mmoreka LIOK https://m.edsoo.ru/863e8878

25

Jurnbpugxoe
CKpEILMBAHUE. 3aKOH
HE3aBUCHMOTI'0
HacJleI0BaHMsI TPU3HAKOB

bu6mmoreka LIOK https://m.edsoo.ru/863e89a4

26

CuemieHHOe HaclaeJ0BaHue
npusHakoB. JlaboparopHas
pabota Ne 5 «M3yueHue
pe3yabTaTOB
MOHOTHOPUAHOTO U
TUTHOPUTHOTO
CKpEIIUBaHUS Y APO30(DHITHI
Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e8c60

27

I'eneTuka nosna.
HacnepgoBanue npu3Hakos,
CIIETJIEHHBIX C I10JIOM

bu6mmoreka IIOK https://m.edsoo.ru/863e8c60

28

H3MeHYnBOCTb.
Henacnencrennas
W3MEHYUBOCTb.
JlabGopaTtopHas padota Ne 6.
N3yuenne
MOAU(PUKAITIOHHOM

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e8efe




U3MEHUYUBOCTH, IOCTPOCHUE
BapHUALMOHHOTO pAlla U
BAPUALIMOHHON KPUBON»

HacnencrBennas
W3MEHYUBOCTb.

29 JlaGopaTopHas padora Ne 7.
«AHAJINA3 MyTalMN y
O30 HIIBI HA TOTOBBIX

MUKpOIMpenaparax»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e8efe

30 I'enernka uegoBeka

bu6mmoreka LIOK https://m.edsoo.ru/863e8d78

PesepBHbIit ypoK.
O0001IeHE MO TEME
«HacneacTBeHHOCTE U
W3MEHYUBOCTH OPTaHU3MOBY

31

CCHGKHI/IH KaK HayKa 1
mponecc

32

bu6mmoreka [IOK https://m.edsoo.ru/863e9214

MeToabl 1 JOCTHKEHUS
33 | cenekuuu pacTeHUu! u
JKMBOTHBIX

bu6mmoreka IIOK https://m.edsoo.ru/863e9214

34 buotexHonorus kak orpacib
MPOU3BOJCTBA

bu6mmoreka IIOK https://m.edsoo.ru/863¢9336

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

34




11 KIIACC

Ne n/m Tema ypoka

KoaudecTBO 9acoB

JeKTPOHHBbIE HU(POBBHIE 00pa3oBaTebHbIE PeCYpPChI

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DBOIIIONHUS U METOMBI €6

1 bu6mmoreka LIOK https://m.edsoo.ru/863ea20e
U3YyYEHUS
Hcropus pasButus

2 IIpeicTaBIeHH 00 bubnuoreka [{OK https://m.edsoo.ru/863¢9570
9BOJIIOLMH

3 Muxkpo3Boronus bubnuoreka L{OK https://m.edsoo.ru/863e9¢cle

ITonyAuus kak
AJIeMEHTapHasi €IUHUIA
BUJIA U SBOJIOLUH.

4 JlabopaTtopHas padota Ne 1
«CpaBHEHUE BHJIOB T10
MOpP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

bu6mmoreka [IOK https://m.edsoo.ru/863e99c6

JIBrKyIye Cusl
5 (amemeHTapHBIe (HaKTOPHI)
IBOJIIOLIMH

but6mmoreka [IOK https://m.edsoo.ru/863e9dad

EcrecTBennsIit 0TOOp 1 €ro
(bopMbI

bu6mmoreka IIOK https://m.edsoo.ru/863e9ed0

PC3YJ'ILT3.TBI OBOJJIOIHNH

MPUCIIOCOOTIEHHOCTh

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e9fde




OpPTraHu3MOB U
BU000pa3oBaHue.
JlaboparopHast pabota Ne 2
«Onucanue
MPUCTIOCOOTICHHOCTH
opraHusma u e€
OTHOCHTEIIBHOTO XapaKTepay

Hamnpasnenus u nytu
MaKpOdBOJIIOLUH

bu6mmoreka LIOK https://m.edsoo.ru/863e9¢cle

H606paTI/IMOCTb 3BOJIIOIIHUH

10

Wctopus xu3nu Ha 3emiie u
METO/IbI €€ U3YUECHHUS

11

['unoTe3sl MpOUCXOXKACHUS
JKA3HU Ha 3emie

bu6mmoreka IIOK https://m.edsoo.ru/863ea5a6

12

PazBurue xu3Hu Ha 3emite
10 3paM | IeproiamMm

bu6mmoreka IIOK https://m.edsoo.ru/863eabbe

13

OCHOBHBIE 3TaIbl HBOJIOLNH
PACTUTCIIBHOTO U )KUBOTHOT'O
Mmupa. [IpakTrnueckas padbora
Ne 1 «M3yuenune
HUCKOIIa€MBbIX OCTAaTKOB
pacTeHuil 1 KUBOTHBIX B
KOJIIEKIHSIX

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863ea8bc

14

CoBpemeHHas cucrema
OpPraHUYECKOTO MUpPa

bu6mmoreka IIOK https://m.edsoo.ru/863ea48e

15

DBOJIIOIMS YEJIOBEKA

bu6mmoreka IIOK https://m.edsoo.ru/863eac2c




(a"TpOMIOTEHE3)

16

JBrxyuiye cuibl ((haKTopbl)
aHTPOIIOTreHe3a

bu6mmoreka LIOK https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaUH
DBOJIIOLUH YEJIOBEKA

18

YenoBeueckue pacel U
IIPUPOJHBIC alanTaluu
4eJI0BeKa

bu6mmoreka LIOK https://m.edsoo.ru/863eaca

19

PesepBHbIit ypoK.
O060061eHue 10 TeEME
«BO3HUKHOBEHHE U
pa3BUTHE )KU3HU Ha 3eMIIe)»

20

DKoJIorus KaK HayKa

21

Cpenpl oOuTaHus u
dKOJIOTHYecKre (hakTopbl

bu6mmoreka LIOK https://m.edsoo.ru/863eafec

22

AOGuoTtnueckue hakTopsI.
JlabopaTtopHas padota Ne 3.
«Mopdoomnoruueckue
0COOEHHOCTH pacTeHUi u3
pasHBIX MECT OOUTAHUSD.
JIaGoparophas pabota Ne 4.
«BnustHEE cBETa HA POCT U
pa3BUTHE YEPCHKOB
KoJeyca»

0.5

bu6nmoreka LIOK https://m.edsoo.ru/863eb10e

23

buotnueckue hakropsl

bu6mmoreka LIOK https://m.edsoo.ru/863eb348

24

DKOJIOTUYECKUE

0.5




XapaKTePUCTUKU
nomyisiuyy. [Ipaktudeckas
pabota Ne 2 «IToacuér
IJIOTHOCTH IOMYJISALIUN
Pa3HBIX BUJOB PACTCHUID»

Coo0miecTBa OpraHu3MOB —

25 bu6mmoreka LIOK https://m.edsoo.ru/863eb46a
OHOIICHO3
DKOJIOTHYECKUE CUCTEMBI

26 bu6mmoreka LIOK https://m.edsoo.ru/863eb46a
(KOCUCTEMBI)
OcCHOBHBIC TTOKa3aTeIn
9KOCHCTEMBI.

27 DKOJIOTUYECKUE MUPAMUJIBI. bu6mmoreka LIOK https://m.edsoo.ru/863eb5fa
CBOICTBa DKOCUCTEM.
Cyxkueccus

28 | IlpuponHble 3KOCUCTEMBI

79 AHTpOIIOT€HHBIE
9KOCHCTEMBI
buocdepa — riobdanpHas

30 bu6mmorteka IIOK https://m.edsoo.ru/863ebbse
IKOCHCTEMa 3eMITH
3aKOHOMEPHOCTH

31 p bu6mmoreka LIOK https://m.edsoo.ru/863ebd 16
CYIIECTBOBaHUS OHOCHEpHI

1 UYenoBeuecTBO B Ouochepe
3emiu
CocyI1iecTROBaHHE MMPUPOIBI

33 ym PHPOA bu6mmoreka IIOK https://m.edsoo.ru/863ebale
1 YEJIOBEUYECTBA

34 | Pe3epBHBII YPOK.
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOT'PAMMOBI

10 KJTACC

Konx nposepsiemoro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI 00pa3a
cpeaHero o0mero od0pa3oBanus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYE
B (hOpMHpOBaHHHM COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTUHBI MHpa
BKJIaJIE POCCUICKUX U 3apyOeXKHBIX YUYEHBIX-OMOJOTOB B PA3BUTH!
IPaMOTHOCTH 4YeJIOBEKa JIJIsl pelICHHs )KU3HEHHBIX 3314

YMeHune packpbiBaTh COJIEp)KaHHE OMOJIOTHYECKUX TEPMUHOB U TIOHS
MeTabonu3M (0OMEH BELECTB W IPEBPALECHUE 3HEPrHH), OMEOCTa
OpraHu3aIys JKUBBIX CHCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOAYKIIHS), Ha
POCT ¥ pa3BUTHE

YMenue wuznaratb OHUONIOTMYECKHE TEOpUU (KIETOYHAs, XPOMOCOMH:
Mengens, T. Moprana, H.W1. BaBunoBa) u yudeHus (0 LEHTpax MH
KynbTypHbIX pacTenuii H.M. BaBuiosa), onpenensiTh rpaHUIIbl KX TIPUME

YMeHue BnazeTb METOJaMU Hay4yHOT'O [03HaHUs B Ouosioruu (Hadurone
MPOIIECCOB W SIBJICHWI; OpPTraHW3allusi W MPOBEACHHE OMOJIOTHYECKOT
THIIOTE3bI; BBISIBICHHE 3aBUCHMOCTH MEXIy HCCICTyeMbIMUA BEITHUYHUE
pe3yabTaTOB, MCIOIB30BAHHBIX HAYYHBIX IOHSTHH, TEOPUH M 3aKOHC
OCHOBAHWU TIOJYYEHHBIX PE3yJIbTATOB)

YMeHue BeIACIATH CYIICCTBCHHLIC IIPHU3HAKHU BUPYCOB, KJICTOK IIPOKApPHUO
MHOT'OKJICTOYHBIX OPraHU3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIIIC
KIICTKE, q)OTOCI/IHTCSa, IJIAaCTUYCCKOTO W SHEPreTUYCCKOro O6M€Ha,

OIJIOAOTBOPCHUS, Pa3MHOXCHUSA, MHANBUAYAJIbHOT'O PA3BUTHA OPTaHU3M

VYMmenne MNPUMCHATH ITOJYYCHHBIC 3HAHUSA JJIA 00BIACHEHHST OHMOJIOTHYEC
MPUHATHS IPAKTUYECKUX PEIICHUN B MOBCEAHEBHOMN JKU3HU B IIEJISAX 00
3I0POBBS M 3/I0POBBSI OKPYKAIOITUX JIFOJIEH, COOIOCHUS HOPM TPaMOT
MIPUPOJHON cpejie; TOHMMaHUuEe HE0OXOAMMOCTH MCTOIb30BaHUS TOCTH
OMOTEXHOJIOTHH /T PAIMOHAIBHOTO MPUPOIOTIONH30BAHUS

YMmenue pelmiaTth 3JCMCHTAPHBIC T'CHCTUYCCKUC 3aJa4id Ha MOHO-
CIOCIVICHHOC HAaACJICJOBAaHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/I,Z[HOl"0 CK
HaCJICAOBAHUA ITPU3HAKOB Y OPraHN3MOB

YMeHue BBINONHATH J1TAOOpaTOpHbIE M MpaKTHYECKue paldoThl, COOJ
y4eOHBIM U J1a00paTOPHBIM 000pYI0BaHUEM

YMeHHe KpUTHYECKH OIIEHHWBAaTh W MHTEPIPETUPOBATh HH(POPMALUIO
BKJIIOYAIOLIYI0 IICEBJOHAYYHBIC 3HAHUSA U3 PaA3JIMYHBIX HCTOYHHUKO!
MaTepHalibl); STUYECKHUE ACTIEKThl COBPEMEHHBIX UCCIICAOBAHUI B OHOJIOI
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VYMmenune CO31aBaThb COOCTBEHHBLIE IHCBMEHHBLIE W YCTHBIC coo61ue}
I/IH(bOpMaI_[I/II-O N3 HECKOJIBKUX HCTOYHHWKOB, 'PAMOTHO MCITI0JIb30BATh I1IOH

11 KIIACC

Konx nposepsiemoro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3YIbTATHI 0CBOEHHS OCHOBHOI 00pa3a
cpeaHero oo0mero od0pa3oBanus

CdopmMupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYUE
B (hopMHpOBaHHHM COBPEMEHHOH €CTeCTBEHHO-HAyYHON KapTUHBI MHpa
BKJIaJIE POCCUICKUX U 3apyOekKHBIX YUYEHBIX-OMOJOrOB B PAa3BUTH!
IPaMOTHOCTH 4YeJIOBEKa JIJIsl pEelICHHs )KU3HEHHBIX 3314

YMeHue packpbiBaTh COJIEpKaHUE OWOJIOTHYECKUX TEPMHUHOB U TTOHSTI
IBOJIIONMSI,  JBMKYIIME  CHIbl  ((DaKTOpBI)  DBOJIOLHHU,  TIPHC
BU1000pa3oBaHue, SKOJOTHYECKHE (PaKTOPHI, IKOCUCTEMA, TPOAYICHTHI,
MMATaHUS, SKOJIOTHYECKasl MupamMuIa, OnoreoreHos, ouochepa

YMeHnue uznarath OMOJOrHUECKHUe Teopuu (IBOIIOLMOHHAS Teopus Y. ]
9BOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojblieBoro cxozacrtsa K.
HampaBiieHu# u myreit sBomonu A.H. CeBeprioBa, yueHus o 6uocdepe
TPaHUIbI UX PUMEHUMOCTHU K KUBBIM CHCTEMaM

YMeHue BnazeTb METOJaMU Hay4yHOTO MO3HaHUs B Ouosoruu (Haduone
MPOIIECCOB W SIBJICHWI; OpPTaHW3allusi W MPOBEACHHUE OMOIOTHYECKOT
THIIOTE3bl; BBISIBICHHE 3aBUCHMOCTH MEXIy HCCIECIYEMbIMH BEIHYUE
pe3yabTaTOB, MCIOIB30BAHHBIX HAYYHBIX IOHATHH, TEOPUH M 3aKOHC
OCHOBAHWU TIOJYYEHHBIX PE3yJIbTATOB)

YMeHHe BBIACTATh CYNICCTBEHHBIC MPU3HAKK CTPOCHHUS OHUOJOTHUECKU
MPOJYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHOTE€OIIEHO30B U OSKOCH
HACJIC/ICTBEHHOW HM3MEHYMBOCTH, E€CTECTBEHHOI'O OTOOpa, BHI000D
OpPTraHU3MOB, JICHCTBHUS YKOJOTHUECKUX (DAKTOPOB Ha OPTaHU3MBI, TICPEH(
IKOCHCTEMAX, aHTPOIIOTCHHBIX M3MEHEHHI B 3KOCHUCTEMaxX CBOCH MeCT
OMOTeOXMMHIYECKHX IIHUKIOB B Onochepe

VYmMmenne MNPUMCEHATH ITOJYYCHHBIC 3HAHUSA JJIA 00BSICHEHHST OHMOJIOTHYEC
MPUHSATHS IPAKTUYECKUX PEIICHUN B MOBCEAHEBHON JKU3HU B IIEJIAX 00
3JI0POBBS M 3/I0POBBSI OKPYKAIOITUX JIFOJIEH, COONIOCHUS HOPM TPaMOT
MPUPOJHON cpesie; MOHMMaHHEe HEeOOXOIMMOCTH HCIOJB30BaHUS JOCTH
JUTSI PallMOHATILHOTO TTPUPOOTIOIB30BAHMS

YMeHue pemiath dJIeMEHTapHbIE OWOIIOTUYECKUE 3aJaud, COCTABIISTE
SHEPTUU B DKOcHCcTeMax (I[eNH MUTAHNS)

YMeHue BBINONHATH J1TA0OpaTOpHbIE M MpPaKTHYECKUe padoThl, COOI
y4eOHBIM U J1ab0paTOPHBIM 000PYIOBAHUEM




YMeHue KpUTHUYECKH OICHMBAThb W HMHTEPHPETUPOBATH HH(OPMAIIHIO
BKJIIOYAIOIIYIO T[ICEBJOHAYYHbIC 3HAHHUS W3 PA3IMYHBIX HMCTOYHHUKO]
MaTepuasbl); pacCMaTpPUBaTh INI00ATbHbBIE SKOJIOTHYECKHUE MPOOIIEMBI CC
OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO
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YMeHue cosnaBaThb COOCTBEHHBIE INHCBMEHHBIE W YCTHBIE COOOIIE
nH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HUCIOJIH30BATh MOH




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

buoiiorus kak Hayka

1.1

buonorust — Hayka o kuBOW mpuponae. Pomb Owonoruu B (GOPMUPOBAHUU COBPEM
Cucrema OMOIOTHYECKUX HAYK

1.2

MeTtoapl MO3HAHUSA JKHUBOM IIpUPOAbI (Ha6J'IIO,Z[CHI/Ie, OKCIICPUMCHT, OIIMCAHM(¢
MOJCIUPOBAHUC, CTATUCTUYCCKAs 06pa60TKa I[aHHLIX)

JKuBBIe cuCTEMBI U HX opraHu3anus

2.1

JKussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: ononoruu. CBOHCTBa OHMOCHCT

2.2

YpoBHM oOpraHuzalu OMOCUCTEM: MOJIEKYJISPHO-T€HETUYECKUH, KIETOYHBINH, C
BUJIOBOM, IKOCHCTEMHBIH, OnocQepHbIit

XHUMHUYECKUH COCTaB U CTPOCHHUC KIICTKHU

3.1

XHUMHUYECKUM COCTaB KIIETKH. XHWMHWYECKHUE 3JICMEHTHI: MaKpO3JICMCHTBI, MHKPO3J
BCIICCTBA. CDYHKI_[I/II/I BOJbI 1 MUHCPAJILHBIX BCIICCTB B KJICTKC. HO,[[I[Cp)KaHI/Ie OCMOTH!

3.2

benku. CoctaB u ctpoeHue 6enkoB. AMHUHOKHCIOTEI — MOHOMEpHI OenkoB. HezameHuny
AMVHOKHCIOTHBIM CcOCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYNbl (IIEpPBUT
YETBEPTUYHAS CTPYKTYpa). XUMHYECKHE CBOMCTBA OeKOB. bronorndyeckne QyHKIINH §
®depMeHTHl — OHoOJOrMUeckue Katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM I1IEH"
Kodepmentsl. Buramunsl. Otinnunst pepMeHTOB OT HEOPraHMYECKUX KaTalu3aTOpOB

33

VYraeBoapl: MOHOCaxapu bl (TJI0K03a, pubo3a M Je30Kkcupubdo3a), aucaxapusl (cax:
(kpaxmaJ, TJIMKOTEeH, LeJI0103a). buonornyeckne GyHKINN YriIeBOIOB.

Junuasl: TpUTIIMLEPUAbI, cTepoubl, pocomunuasl. I'napopuabHO-TUIPOPOOHBIE CB
aunuoB. CpaBHEHHUE YTII€BOJIOB, OEIKOB U JIMMUA0B KaK HCTOYHHUKOB HEPTUU

34

Hyxneunnoseie kucnorsl: JIHK n PHK. Hykneotuasl — MOHOMEpPBI HYKIEMHOBBIX KH(
Crpoenue u ¢pyukiuu PHK. AT®: ctpoenne u pyHkium

3.5

[{utonmorust — Hayka o kietke. Kiierounas reopusi. MeToabl U3ydeHUs KIETOK

3.6

Knetka kak nenoctHas »xuBasi cuctema. OOue Npu3Haky KJIETOK: 3aMKHYTasl Hapy:
KaK FeHeTHYECKUH anmnapar, CHCTEMa CUHTe3a Oelka

3.7

TuIbe KIETOK: OYKApUOTUYICCKAAd U IIPOKAPHUOTHUYCCKA. OcoOeHHOCTH CTPOCHUSA ITPOK:
CTCHKa 6aKTepPIfI. CTpOCHI/IC BYKapHOTHqCCKOﬁ kiaeTkd. OCHOBHBIE OTIUYHS pacTi
KJICTKHU

3.8

HOBerHOCTHBIe CTPYKTYPBI KJIETOK — KJIETOYHAsA CTCHKA, I'IMKOKAJIMKC, HUX beHKI_[I/I]
cBoiictBa u QyHkuu. [uromnazma u e€ opranounapl. OHOMEMOpPAHHBIE OPTaHOMIHI ]




(OIIC), anmmapat I'onbku, 30coMbl. [ToryaBTOHOMHBIE OpraHOMIBI KIIETKH: MUTOXOH
MUTOXOHApUI U Tactul. Buasl mactun. HememOpaHHbIe OpraHOuabl KJIETKH: puOoCC
KryTuku. OyHKIMN OpraHonI0B KiIeTKU. Brimrouenus

39

SAnpo — perynaTopHblii neHTp kieTku. CTpoeHue sapa: siepHas 00o0j0uka, Kap
XpOMOCOMBI

3.10

TpaHCIOpPT BEILIECTB B KIIETKE

H(HSHGI[CHTCJ’IBHOCTB KIICTKH

4.1

OOMeH BemiecTB, WM METa00IM3M. ACCUMIIISIITUS (TJIAaCTUYECKU OOMEH) U TUCCUMY
JIBE CTOPOHBI EIAMHOIO Tporiecca MeTaboim3ma. Tunbl oOMEHa BEIIESCTB: aABTOTP
(dbepMEeHTOB B OOMEHE BEIIIECTB U IMPEBPAIICHUN YHEPTUHU B KICTKE

4.2

®ortocunte3. CBeroBas W TemHOBas (as3el ¢ortocuHTe3a. Peakuuu ¢orocuHTesa
3nauenue (HOTOCHMHTE3a M KU3HU Ha 3emie. BiausHue ycnoBuil cpensl Ha (oTocu
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHU.

XeMocHHTe3. XeMOCHHTE3UPYIolIe OakTepru. 3HaueHUEe XeMOCHUHTEe3a JIJIsl )KU3HH Ha

4.3

OHepreTuyecknii 0OMeH B KJeTKe. PaciienieHre BemecTB, BEICICHUE H aKKYMYJIHP
9HEpPreTHYecKoro oomena. [nmkonus. bpoxenue u ero Buabl. KuciopomaHoe OKHC.
D} PeKTUBHOCTH SHEPTETHIESCKOTO OOMEHa

4.4

Peakiun marpuunoro cunresa. I'eHetndeckas napopmanus u JJHK. Peanuzamms rene
I'enernueckuii kox U ero cpoiicTBa. TpaHckpunuus — maTpudHbiii cuHTe3 PHK.
KoaunpoBanue amuHokuciot. Pons pubocom B OnocuHTe3e Oenka

4.5

Hexnerounsie popmbl xu3Hu — Bupychl. Mcropust otkpeitust Bupycos (/.M. VBaHoE
JKU3HEJEATEIbHOCTH BUpPYCcOB. baktepuodaru. bone3nu pacTeHMii, )KUBOTHBIX U 4e
Bupyc ummmynonedunmra yenoeka (BUY) — Bozoymautens CIINa. [Ipodumakt
3a00s1eBaHui

Pa3MHOKEHME ¥ HHIMBUYAIIbHOE PA3BUTHE OPraHU3MOB

5.1

Krerounslii muKi, WM >KU3HEHHBIM LUK kKieTku. MHTepdaza u muto3. Ilporec
Permukamust — peaknuss MarpuyHoro cuHTeza [IHK. Ctpoenme xpomocom. Xpol
JuninonaHpld U TaIUIOMAHBIA XPOMOCOMHBIE Ha0Opbhl. XpomaTuabl. lluTomoruu
VHIUBUYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenne kierkn — Muto3. Craauu murtosa. [Ipoueccsl, mpoucxoasme Ha pa3HbIX
CMBICJI MATO3a

5.2

®opMbl pa3MHOXKEHMsI OpPraHM3MOB: Oecroyioe M TMoJioBoe. Buapl Oecnoioro |
MOYKOBAaHME OJHO- M MHOTOKJETOYHBIX, CIIOpPOOOpa30BaHME, BETreTaTUBHOE
KJIOHMPOBaHHE OPraHU3MOB, €70 3HAUYEHUE JIJISl CEJIEKIINU

5.3

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOoTO.
Meiio3. Cragum wmeiio3a. Ilpomecchl, mpoucxonsimue Ha craausx wmenos3a. [l
Kpoccunrosep. bruonornuecknii cMbICI M 3HaYEHUE MENH03a

54

['ameTorenes — mporuecc o0pa3oBaHUs MOJOBBIX KJIETOK Yy >KMBOTHBIX. IloJoBbIE
OOpa3oBaHue M pPa3BUTHE IOJIOBBIX KIETOK — raMeT (CHepMaTO30Hj, SHIIEKIETK
OCOOEHHOCTH CTPOCHUS SIMIIEKIETOK U criepmaro3onioB. Omnogorsopenue. [laprenor




5.5

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DOMOPHOHAIBHOE pa3BUTHE (AMOPHOTEHE3).
y TO03BOHOYHBIX JKUBOTHBIX: JpOOJICHWE, TacTpyisiius, opraHoreHe3. Iloctan
NOCTAMOPHOHAILHOTO PA3BUTHUS: MPsAMOE, HempsiMoe (JTMYMHOYHOE). BimsHue cj
(baKTOpBI, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC YPOJICTBA.

Poct u pa3zButhe pacrenuii. OHTOTeHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMECHH, CTa]

HaCJ'IeI[CTBeHHOCTB N U3MCHYUBOCTHb OPIraHM3MOB

6.1

HpenMeT n 3a7a4u I'CHCTUKHU. I/ICTOpI/IH Pa3BUTHA I'CHCTHUKH. BKJ'IaI[ pOCCHﬁCKHX n
I'CHCTHUKU. MCTOI[LI T'CHCTHUKHU (FPI6pPII[OJ'IOFPI‘I€CKPII>i, I_II/ITOFCHCTI/I‘ICCKI/II‘/'I, MOJICKYJ
IeHETHYCSCKHE ITOHATHS. | eHeTnueckas CHUMBOJIMKA, UCITIOJIB3yEMasd B CXEMaX CKPEIINB¢

6.2

3aKOHOMEPHOCTH HACJIEJIOBAHMS MPU3HAKOB, ycTaHoOBJIeHHbIe I'. Mennenem. MoHO
ennHo00pa3usi THOPUIOB MEPBOTO MOKOJeHHs. [IpaBuiio JOMUHHpOBaHUS. 3aKOH pa
qiCcTOTHI rameT. [loaHOe 1 HenmoJIHOe JOMUHUPOBAHUE.

JurubpupHoe CKpeuiBaHue. 3aKOH HE3aBHCHMOTO HACIENOBaHHMS IPU3HAKO
JUTHOPHUIHOTO CKpelMBaHus. AHaIM3Mpylollee cKpermuBaHue. Vcnoib30BaHne aHa
OTIpeIeJICHNUs] TEHOTUTIA OCOOH

6.3

CL[eHJ'IeHHOG HACJICJOBAHUC ITPHU3HAKOB. Pa6ota T. MopraHa N0 CHCIUVICHHOMY H¢
CHCIIICHHUS I'CHOB B PE3YJILTATC KPOCCUHI'OBEPA. XpOMOCOMHaH TCOPUA HACIICACTBCHHC
I'enetuka mnoma. XpOMOCOMHOG OIIpCACIICHUC II10JIa. AYTOCOMBI 1 IIOJIOBBIC
reTeporaMCTHbIC OPraHU3MBblI. Hacnenosanue IMIPHU3HAKOB, CHCIIJICHHLIX C IIOJIOM

6.4

HM3MeHunBocTh. Buapl HW3MEHUYMBOCTH: HEHACIEJACTBEHHAs M HacleACTBEHHas. Pc¢
U3MCHYHNBOCTH. XapaKTepI/ICTI/IKa MO,I[I/I(l)I/IKaL[I/IOHHOﬁ HN3MCHYHMBOCTH. BapI/IaI_II/IOHHI:
HopMa pcakuuu IpU3HaAKa. KonnuecTBeHHBIE M KadyeCTBEHHEIC INPpU3HAKHU U
MO,Z[I/I(l)I/IKaI_II/IOHHOI\/'I HN3MCHYHMBOCTHU

6.5

HacnencrBeHHas, HiIM T€HOTUIHNYECKAs, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHUHBO!
OCHOBAa KOMOWHATUBHOMW W3MEHYMBOCTH. MyTalMoHHass W3MEHYHUBOCTh. Kitac
XPOMOCOMHBIE, reHOMHbIe. YacToTa M mpUuuHBl MyTanuil. MyTtareHHble (QaKTOpHI.
HaciaencTseHHou n3Menunsocty H.M. Basuiiosa

6.6

I'eneTnka yenmoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJAbI TCHCTUKH YCJIOBCKA:
HHTOFCHCTHHGCKHﬁ, 6HOXHMH‘I€CKH§I, MOJ'IeKy.]'ISIpHO—FeHeTI/I‘IeCKI/Iﬁ. COBpeMeI-
MOJIHOTCHOMHOC CCKBCHHUPOBAHUC, T'CHOTHUIIMPOBAHHUEC, B TOM YHCIC C TIOMOIIBIO
3a00JIeBaHUs YEJIOBEKA: T'€HHBIC 60JI€3HI/I, 0oJIe3HU C HacJIeJICTBEHHOM npeapac
oome3nn. ComaTUyeckue U TCHCPATUBHBIC MYTallUuU. HpI/IHLII/IHLI 300pOBOIO
HpO(I)I/IJ'IaKTI/IKI/I U JICYCHHS TCHETHYECKUX OOJIC3HEM. Menuko-TeHETUIECKOe
MEIUIIMHCKON T'€HETUKHU B NpeaOTBpaAlICHUN U JICUCHUN T'CHCTUYCCKUX 3a00/1€BaHUH U

CCJ’ICKL{I/I}I OpraHu3MOB. OCHOBBI OMOTEXHOJIOTHHU

7.1

Cenexuus Kak Hayka M IIpoOLECC. 3apOXIECHUE CEJNEKIIMM W JIOMECTHUKAIMs. Yde
MPOUCXOXKACHUS U MHOroo0pas3us KyJIbTYpHBIX pacTeHU. LIEHTpbI MpOMCXOXKIEH!
opoJia, MTaMm

7.2

CoBpeMeHHBIE METOIbI CeIeKIIMH. MacCOBBI U MHIUBUAYATbHBIN OTOOPHI B CEJIEKITH
dKCTEepbepa. bBIM3KOPOACTBEHHOE CKpeIuBaHUE — WHOpUAWHT. Ywcras JTUHUA.




['eteposuc, unm rubpugHas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
ycrexu. VCKyCCTBEHHBIH MyTareHe3 U IOJY4Y€HHE IOJUILIOUTIOB. JIOCTHIKEHUS C
MUKPOOPTraHU3MOB

7.3

buortexHonorust kak oOTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHepUs. OTallbl CO3]
TpaHCreHHBIX opranu3moB. Kierounas nnxenepus. Kinerounsie KyiabTypbl. MUKPOKIIC
KnonupoBaHue BbICOKOIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOT
I'MO — reneTnyecky MOAU(DUITUPOBAHHBIE OPTaHU3MBbI

11 KITACC

Kox

IIpoBepsiemMblii 3JIeMEeHT COIePKAHUS

DBOJIIOIMOHHAS OUOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHUH.

CupgerenscTBa 3Bomonuu. [laneoHTOMOrHYECKHE: MOCIEIOBATEIBHOCTh MOSBICHH
JeTonucu, nepexoansie Gopmel. bruoreorpadudeckne: cXoACTBO U pasznuuue dayH
DOMOPHOTIOTHYECKUE: CXOJICTBA U PA3IUYUs SMOPHOHOB PA3HBIX BHIOB ITO3BOHOYHED
FOMOJIOTUYHBIC, AaHAJIOIMYHBIC, PYAUMCHTApPHBIC OpraHbl, aTaBU3MBbI. MOJIGKy.H_

MEXaHHU3MOB HACJICACTBECHHOCTH U OCHOBHBIX METa00IUIECKHUX HYTGI;'I Y BCEX OpTraHU3N

1.2

OBomonnonHas Teopus Y. Jlapsuna. Ilpeanocbuiky BO3HUKHOBEHMS JapBUHU3MA. /|
no /lapBuny (M30BITOYHOE Pa3MHOKEHUE IPU OTPAHUUYEHHOCTH PECYPCOB, HEOIIPEJIE.
CYIIIECTBOBaHME, €CTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckast Teopust 3BoJirorriu (CTD) u ocHOBHBIE €€ TTOI0KeHUs. MUKPOIBOJIOLT
1 3BOJIFOIIUU

1.4

JBuxymire cuibl (akTopbl) SBOIIONUN BUAOB B IpUpoae. MyTallmOHHBIN IpoLecce
[Tonynauronnsle BONHBI U Apeiid reHoB. M3omsuusa u murpamus. EctecTBeHHBIN
3BOJIOLUHN. DPOPMBI €CTECTBEHHOT0 0TOOpA.

[Tprcnioco0aeHHOCTh OPraHU3MOB KaK pe3yabTaT sBosonuu. [IpuMeps! npucmnocobe
Y UIM0a/1alTaliH.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUAO0OpA30BaHUS: T€OT

L.5

MaKp03BOJIIOL[I/I$I. q)OpMLI OBOJOIMHA: (I)I/IJ'ICTI/I‘{CCKEUI, JAUBCPICHTHAA, KOHBCPICHTHA!
9BOJJIIOIIMHA

Bo3HUKHOBEHNE M pa3BUTHE )KU3HU Ha 3eMIIe

2.1

JloHay4HbIe NIpEACTaBICHUS O 3apOKICHUHU KU3HU. HayuHble rUNIOTE3bI BOSHUKHOBEH
NaHCIEpMHUsA. XUMHUYECKasl SBONIOLUA. OKCIEPUMEHTAJIbHOE IOATBEPKACHUE XHUM
sTamnel Ouonornueckoi sBomonuu. I'unoreza PHK-mupa. IlepBble KIeTKH U UX 3BOJ

T'PYIII )KUBBIX OPraHU3MOB




2.2

PazBuTue xu3uu Ha 3emuie 1o spam U nepuosiaMm. Karapxei. Apxeickas U IpoTepo30r
MePUOIbI: KeMOPUICKHA, OPJIOBUKCKUHN, CHUTYPHIUCKNN, TEBOHCKUN, KAMEHHOYTOJIbHBI
€€ epuoIbl: TPUACOBBIHN, IOPCKUA, MEJIOBOM.

Kaiinozoiickast spa u e€ mnepuoibl: MaJeOreHOBbIM, HEOTCHOBBIM, AHTPONOTCHOBE
reoJIOru4eckux rmnpoieccoB. OCHOBHBIE ATAIbBI HBOIOINH PACTUTEIILHOTO U KUBOTHOT'
1 )KUBOTHBIX. [losIBNIEHUE, paclBET U BEHIMUPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHn4CCKOro M1upa Kak OTpaXxCHUC 3BOJIFOLUH. OCHOBHBIC CHCTEMATHUYCCK]
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OBoJIOIUs YejoBeKka. AHTPOIOJNOrUS Kak Hayka. Pa3Butue mpencTaBieHUN O MpC
M3y4eHHUs aHTpornoreHesa. CXoJCTBa U pa3Iuius YeJI0BeKa U KUBOTHBIX. CUCTEeMaTHY
JBuxymie cuibl (pakTopsl) anTponorenesa. HacrnenctBeHHasi U3MEHUMBOCTD U €CTE
00pa3 KU3HU, U3TOTOBICHUE OPYAHI TPY/a, MBIIIICHUE, PEYb

2.5

OCHOBHBIE CTaJMM M BETBU HBOJIOLMU 4YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yM
UenoBek HeaHaepTalbCKuil, YenoBek pazyMHblid. Haxoaku MCKOMaeMbIX OCTaHKOB,
pacnpocTpaHeHHs], 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HH, OPYAUs

2.6

Yenoseueckue pacbl. OcHOBHBIE OOJbIIME pachl:  eBpomeougHas  (eBpa:
(9KkBaTOpHalibHAsA), MOHTOJIOMAHAA  (a3MaTcKo-aMepukaHckas). YepTel mpuch
YeJI0BEUYECKHUX pac K YCIOBUSAM cyliecTBoBaHus. EQMHCTBO yenoBeueckux pac. Kputur

OpranusMbl 1 OKpy>Karolas cpea

3.1

OKoJjorusi Kak Hayka. 3aJayd M pas3jenbl SKOJIOTMH. MeToabl HKOJIOTMYECKUX
MupoBo33peHue. Cpeabl OOUTaHUs OPraHU3MOB: BO/IHAS, HA3EMHO-BO3/IYIIIHAS, [TOYBEH

3.2

Okonornyeckue (axropsl. Kiaccuduxanus skonorndeckux (HhakropoB: abNOTHYECKHE
JleiicTBue sKon0rnyeckux (GakTopoB Ha OPraHU3MbI
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AbGuotnueckue (HakTopsl: CBET, TEMIEpaTypa, BIaxxHocTh. @oTonepuonusm. [Ipucnoc

abnotuyeckux (hakTopoB. bruosornueckue puTMbl
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buotuueckue q)aKTOpBI. Buast OMOTHYCCKHUX B3aMMOACHCTBUH: KOHKYPCHIIUSA, XUIIHF
KOMMCHCaJIU3M (HaXJ’Ie6HI/I‘-IeCTBO, KBapTI/IpaHTCTBO), aMCHCaJIUu3M, HeﬁTpaJ'I
B3aUMOJEUCTBUM I CYIICCTBOBAHUA OPIraHU3MOB B IIPUPOJHBIX COO6H.I€CTBaX

3.5

IKOIOTHUECKHUE XAPAKTCPUCTHUKU TOMYJIAINH. OCHOBHBIC ITOKa3aTEIIN MOITyJId

POKAAEMOCTD, CMEPTHOCTh, IPUPOCT, MUTpaLIMsl. JJMHAMHUKA YUCIEHHOCTH MOMYJISLINT

COO6H_ICCTB3. M OKOJOTHYCCKUEC CUCTEMBI

4.1

Coo0m1ecTBO OpraHnu3mMoB — OmoieHo3. CTpyKTypbl OMOIIEHO3a: BUO0BAs, MPOCTPAHCT
Bunsi-nomunantel. CBa31 B OHOLIEHO3€E

4.2

Dkonoruyeckue cucreMbl (dKocuctembl). [ToHsTHE 00 3KOCHCTEMEe M OUOTEOIeHO3e
HKOCHUCTEMBI: MPOAYLEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopor BemiecTB u
Tpoduyeckue (MuieBsie) ypoBHU dKocucTeMbl. [Tumessie 1ienu u cetu. OCHOBHBIE TIC
OPOAYKIHsI. DKOJOTHYECKHE MUPAMUJIbI: TPOAYKIIMH, YACICHHOCTH, OromMacchl. CBO
camoperysiius, pazsutue. Cykieccus




4.3

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOMHOTO WU IIAPO]
AHTpPOIIOT€HHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buonoruuec
arpo3KoCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak GakTop ycToiunBOCTH S3KOcUcTeM. CoxpaHeHne OUOIOrnYecKo]

4.4

VYuenue B.U. Bepnaackoro o 6uocepe. I'panuiisi, coctaB U CTpyKTypa 0uocgepsl. -
Ocobennoctu Ouocdepsl Kak TI0OATBLHOW IKOCUCTEMBI. JIMHAMHUYECKOE PaBHOBECH
KpyroBopoTsI BemecTB 1 OHOre0XUMUYECKUE IIUKIIBI AIIEMEHTOB (YIiepo/a, a3oTa). 3¢
OMOMBI CyIlIN

4.5

YenoseuecTBo B Omocdepe 3eMian. AHTpOIIOreHHbIC U3MeHEHUs B Onocdepe. ['modanb]
OcHOBa palMOHATBHOTO YIIPABJICHUS IPUPOIHBIMU PECYPCaMU M UX HCIIOIb30BaHUE.
PUPOIBI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 370959522156840619817198558524779373269374893878
Bnagenew Monynosckux MapuHa IpuropbeeHa

OeicTevTened C19.03.2026 no 19.03.2027



http://www.tcpdf.org

		2026-09-28T16:37:34+0500




