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MNOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mnporpaMmbl MO OHOJIOTHMH TEOPETHUYECKYIO OCHOBY ISt
OTIpEJICICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoHuentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOXKEHUS 00 O0LIUX HENsIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ouonornu, €€ 3HAYCHWH B TIO3HAHMM >KUBOM TMPHUPOABI U 0OECIEeYCHHUH
CYIIIECTBOBAHMS UeJIOBEUECKOTOo oOmiecTBa. COTTacHO HA3BAHHBIM TOJIOKEHUSM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61os0ruM 1aET NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHus1, BOCIIUTAHUS U PA3BUTHS 00YUaIOIINXCs CPEACTBAMH YI€OHOTO IIpeaMeTa
«buonorusy, onpezaenser 00A3aTeNbHOE MIPEAMETHOE COACPKAHKE, €T0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieinaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4éTOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIBHOrO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamMme o 6M0I0THH TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUs B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOydYaroImMUXCS IO OCBOCHHMIO COJACpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYyYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUA O 3I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsmy ¢ u3ydeHHEM OOIEeOMOIOTHYECKUX TEOpUH, a TaKKe 3HAHUN O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTMH YJEICHO BHHMAaHHE HCIIOh30BAHHIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JICBaHMI 4YeIOBEKa, MEINKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpEele, aHAIU3a BIMSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHMMaHHUS K MPUKIAJHON HAIMpPaBICHHOCTH Y4YeOHOro TmpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIEUeHHUs YCIIOBUH [Tl pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 IIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPast
npeanonaraetT (GOpMUPOBAHHE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCA K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O JKUBOW mpupoje, e
OTJINYWTENIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpuposl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, DKOJIOTHYECKOTO MBILUICHMS], IEHHOCTHOTO OTHOIWIECHHUS K KUBOW IPHUPOJE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0run o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX M  HWH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeIHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ui ONPEICNICHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B MpOrpaMMme IO
OHOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXO0Ja, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA U YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
XKHU3HU U MpaKTHUecKoM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTteMe 3HaHWM
3aHUMAIOT 3JIEMEHTHI COAEPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOIEpKaHUs ydyeOHOro Mmarepuana B Mporpamme IO
OMOJNIOTMM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «buomorus»
BBIJICTICHBI CIIEYIOIINE COAEp KATENbHbIE JIMHUK: «bronornusa kak Hayka. MeTonbl
HayyHOro mo3HaHus», «KneTka xak Ouomoruueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBOU IPUPOJBI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTHUY.



[lenr m3yuenus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHNE  OOyYaOMMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JEUCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3u U OCOOEHHOCTSX JKUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIINXCS OTKPBITUSAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MPOIECCe aHAIM3a JAaHHBIX O TMYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IVIIIOB, WACH M TMOIXOJI0B K W3YYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3AINH;

CTAaHOBJICHME Yy oOOydJarommxcs oO0meil KylnbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYYECHHBIX TIPH U3YUCHUU
Onooruy;

dbopmupoBaHue y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCTIUTaHNE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEIIOBEKOM YKHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, 11T POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUIA CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTCIIBHBIM YYEOHBIM IMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlst m3ydenusi OMoI0ruu Ha 6a30BOM YPOBHE CPETHETO OOIIEro 00pa3oBaHuUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HenemO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (pusiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KiacCUpUKalMs, MOJCTUPOBaHUE, CTaTUCTHYECKas o00padoTKka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IMYHBIX METOOB MpHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMWYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B kieTke. l[lommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHCIOTBI — MOHOMEPHI OETKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depMmeHThI — OHoJ0OTHYecKHe Katanu3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyoOctpatHas cnenuguuHocTb. Kodepmentsl. Burtamunbl. Otianuuns
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W THoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOICHCTBHUS
ujel 1 PaKkToOB B HAYYHOM MMO3HAHUH. MeTOIbl U3yUYEHUs KIIETKH.

Kierka kak nenoctHas xuBas cucrema. O0mye Npu3HaKky KJIETOK: 3aMKHYTasl
HapykHasg MmemOpana, Moiekynbl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHuYecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHHe
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa v pyHkiuu. [{lutornasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat ['onbmxw,
IM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHJpUM u T1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, ILEHTPUOJIU, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU MPUPOAEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOWU MIPUPOJILH.

Tabmumpr u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue mMoseKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIs.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTE€pUAIBbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHuwe CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX M OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpenaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIUM B IMOHUMAaHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hpepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (GOTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
IPOJYKTUBHOCTHU Y KYJIBTYPHBIX PaCTEHUN.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BEIIeCTB, BBIJICJICHUE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIIETKE. DTalbl SHEpreTuueckoro ooMeHa. ['nukomnms.
bpoxxenne u ero Buibl. KuciaopomHOe OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh IHEPIrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OounocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTopust oTkpeiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxemsl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dorocuntes», «Ctpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK wu Tpanckpumnuumsy,
«buocunres 6enkay, «CTpoeHue KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M MHAMBUAYAJbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI U  WHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Npoucxoasiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBaHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosormyeckuii CMbICI U
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
Oco0OeHHOCTH CTpOeHHUsl SUIEKIEeTOK U crepMaro3ounoB. OIUIoA0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
MOCTAMOPUOHANIBHOTO Pa3BUTHUS: MPAMOE, HENnpsAMoe (JIUYuHOYHOE). BiusiHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuupr 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemnmukauus JHK», «Mutos»,
«Meiiosy, «IIpsiMoe U HenmpsiMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAIONIUX U
4eI0BEeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknues B KJIETKax
KOpElIKa JIyKa», MarHuTHAas MOJIeNIb-alIUINKauus «J/leJenue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuas pabora Ne 4. «lM3ydeHHWe CTpOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (TUOPUAOIOTUYECKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsATusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIEHHbIE ['. Menaenem.
MoHoruOpuiHOEe CKpelMBaHUEe. 3aKOH eauHOo00pa3us THOpPHUIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH paCIICIICHU MPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [1oiHOE ¥ HEeMmoIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyleHue cuensenns reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbI. ['omorametrnsle M reTeporaMeTHbie Opranu3mbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3BMEHYMBOCTH: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON NU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUUYUHBI MyTauuidl. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0ojeBaHUsS 4YEIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEACTBEHHOW MpeIpacnoyioKEHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W reHeparuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE METUITMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €TO IUTOTCHETHIECKAs
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IUTON€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpunaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI AUTUOPHUTHOTO
CKpeluBanusy, «Menosy», «B3anuMoaencTeue ajuielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeTnka moiia», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTUIIbI YeIOBEKA U KUBOTHBIX),
«Bunpl uameHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyI KpoBu», « MyTalluOHHAsI U3MEHYUBOCTHY.

O6opynoBanue: MojAeIU-aNmIuKaun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3zoduinay (Hopma, MyTaruu OpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHblie U npakTHYecKHe PadoThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIBI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsI/Ia U BAPUALMOHHOW KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHanM3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CEJNEKIUH W JIOMECTUKALMS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCXOXKACHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJEKIIMM pPACTEHUH U KUBOTHBIX. OlleHKAa 3KcTepbepa. biIM3KOopoACTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojayyeHue
NOJIATUIONIOB. JIOCTHIKEHNS CENEKIIMY PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpPHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHKeHepusd. Kiietounble KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanoB.

Tabnuipl U cxeMbl: kKapta «LleHTpbl NPOUCXOXKACHUS W MHOTrooOpasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuausamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEeXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CENEKIMHU PACTEHUU Hu
KUBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeAnochbUIKM BO3HUKHOBEHHS! 3BOJIIOIMOHHON TEOPUHU. BOIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpagudeckue: cxoacTso u paznuuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pYJIMMEHTAapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHUYUBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHUS.

MuxkpoaBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
npouecc M KOMOMHATHBHas M3MEHYUBOCTH. [lomynsilMOHHBIE BOJHBI U Jpeud
reHoB. M30isnumst 1 Murpanus.

EctecTBeHHbII 0TOOp — HamnpaBisiomuili ¢gakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHM3MOB Kak pe3yibTaT 3BotoUUU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMop(h03bl U HAMOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoxkeHnEe OT HECINEeUHATM3UPOBAaHHBIX MNpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paguanus.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuecKoro Mupa Ha 3emiiey, «3apoabIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpnObI  3a
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamronHas
U3MEHUYHUBOCTBY, «Apomopdo3by, «Unumoamantammm», «OOmas nereHepamus»,
«/IBmxymue cuibl 3Bomouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEy», « IKOJIOTMUECKOE BUI000pa30BaHUE.

O6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIEHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DopMbl COXPaHHOCTHU
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapathl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTanuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIOY.

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuHbIE TIPEICTABICHHUS O 3apOKICHUM XKWU3HU. HayudHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKHU. IlepBble KIETKM M HMX 3BOJIOLUA.
dopMHUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickast dpel. Ilaneo3olickas spa u €€ Nepuoabl: KEeMOPHUMCKHIMA,
OPZIOBUKCKHH, CUITYPUNCKUIN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U reoJoruuecKux mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YeoBEKa. AHTPONOJIOTHs KaK HayKa. Pa3Butue npeacraBieHui o
MPOUCXOKICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuue cuibl (pakTopbl) anTponorene3a. HacneacTBeHHas U3BMEHUUBOCTh
U ecTecTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >XKM3HU, M3TOTOBIICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxoasuui, YenoBek HEaHACPTAIbCKUN, YenoBek
pa3ymHbIil. Haxoaku MCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBAHMS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HH, OPYIU.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOINEOUIHA
(eBpaszmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckas).  UepTbl  MNPUCHOCOOJEHHOCTH  MpEICTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHHMEe COJTHEUYHON CHCTEMBI», «Pa3Butne
opraHuuyeckoro wmupa», «PactutenpHas kieTrka», <OKuUBOTHas  KJETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TAaJCOHTOJOTMYECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKay», «llpeBHeumue moan», «lpesHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKre pachh».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
M300paKeHUsI KaMEHHBIX OpYyAWil TEepBOOBITHOTO YeEJIOBeKa (KaMHU-UYOMIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOoabl 3KOJIOTMYECKUX
UCCJIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckne ¢akropbl. Krnaccudukamus -sKonoruyeckux (HakTopos:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTndeckue (HhakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIGUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cUMMOMO3 U ero Qopmel. [lapazutusMm, xoomepanus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [Js1 CYLIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE TOKa3aTelu
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. J[MHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: kapta «lIpupoansie 30Hb1 3emin», «Cpenbl 0OUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Tyhpenbkmn», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBOo opraHuaMoB — OuoieHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAsd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IumeBsle nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUs. DKOJIOTMYECKUE MHPAMMIIbL:



OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJsinus, pazputue. CyKueccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrtop ycroiumBocTH 3KocucteM. CoxpaHeHUe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouoceprl. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNnbHOW 3KOCUCTEMBL. J[MHaMHuecKoe paBHOBecME M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMUA PECYPCAMU U UX UCIONb30BaHue. JlocTHKeHUsT OMOJIOTUN U OXpaHa
MIPUPOJIBI.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTranusy, «IKoJOTHUYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHos Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIEC BO3AECHUCTBUS Ha IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ouochepo»,
«®DakTopel  nerpamauumud  nouB»,  «llapHukoBwiii  3ddexT»,  «DakTopbI
paIMoaKTUBHOTO 3arpsizHeHus Ouocdeprl», «OO0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coob1IecTBaY, Koyuiekuunu «buotieHosy, «Bpenurenu BaxxHeHIIUX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKLIIUHA PACTCHUIN U dKUBOTHBIX,
MPUHAJJICKAIIIE K PA3HBIM SKOJIOTUUECKUM TpyIinam oJHOro Buaa, KpacHas kaura
Poccuiickoii @enepanuu, H300paxeHHs] OXpaHSAEMbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUI0, HaJIMYyWe MOTHUBAIlMU K  OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUS BHYTPEHHEW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Npupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeTocs KaK aKTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MIPABONOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHWH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ Pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIbCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEGHTOB MPHU OOCYXJICHUH CIIOPHBIX BOIMPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBaXXCHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH miepesr PoOIMHOM, rOpaOCTH
3a CBOM KpaH, CBOXO PoOJHHY, CBOW SI3bIK M KYJbTYpPY, MPOIUIOE W HACTOAIICE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACICIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTbH 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOr0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBHA JKUBOW MIPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
NMUTaHKUE, COOJIIO/ICHUE TUTUEHNYECKUX MPAaBUII U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cepaMm MpodhecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccud H  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelLIeHus;

CIOCOOHOCTH MCIOJIB30BATh MPUOOPETaeMble IPU U3yUYEHUN OMOJIOTUH 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBS3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
aKOocucTeM, brochepsr);



AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTMYECKHUE IMOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOITMYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATENBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUHu MpoOsem
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pPecypcHble  NpoOJeMbl  pa3BUTHUS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOTMYECKMX 3HAaHUW B LEJAX
NOBBIIICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYHIIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HaHMs MJIs aHajau3a u
OOBSICHEHHMSI SIBICHUN OKpPYXKAlOIIero MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS Jis
pelieHust mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEINBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B IPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0yUaIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHu(HUKYy METOJ0B TIO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHBIM (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JEeHCTBUA (IIO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromye GopMupoBaHue QYHKIMOHAIBHON IPaMOTHOCTU M COLIMAIBHON
KOMIETEHIIMM  O0YyYarolMXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPAMMBbl CPEIHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHHM 3HAHMM NPUEMBI JIOTUYECKOTIO MBIIIJIEHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYHMS B PaccMaTpPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CB36€M M OTHOUIEHMH B H3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOrO POJAA, BBIABICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJEMbl C YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATh U BBINOIHATH paOOTY B YCIOBHUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MNpPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Y4YEeOHBIX
CUTYaLIUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE€ PEIICHHsS 3aJadd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCHOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
otbope Omosornyeckoil mHpoOpMaluu, HEOOXOIUMOU IS BBIMOJIHEHHUS y4eOHBIX
3az1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMPEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKd, TUarpaMMbl, TaOIUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHBIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBISATh KOMMYHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpejjiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JIAaJIoTa Wi JUCKYCCHUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW U MHIWBUIYaJbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPHU PEILICHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JCHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJIOTO WIEHA KOJUIEKTUBA;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaXJI0T0 YJACTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTeIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUI;

Jies1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, WX pE3YyJIbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsATHE celOs ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUIBI JACSITENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHTyalUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUKA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHUs, O BKIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OUOJOIMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyysiusi), ypOBHEBas OpraHu3alUsi JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JOoTrMa MOJIEKYJsIpHOl Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. . BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKIEHUS KyIbTYpHBIX pactenuii H. Y. BaBuiioBa), onpenenstb rpaHuLbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHME YKUBBIX CHCTEM, NPOLIECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 YKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXy HCCIAEAYEMBbIMH BEJIUYMHAMHU, OOBSICHEHHME IIOJYUYEHHBIX PpE3yJbTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX IOHATUN, TEOPUN U 3aKOHOB, YMEHHUE J€JIaTh BBIBOBI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIETKe, (hOTOCHHTE3a,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUU, NIl MPUHSTHS MPAKTHYECKUX PEUICHUI B MOBCEIHEBHOU
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAaHUS TOCTHXKEHUHN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA I PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CIEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJISl MpeICKa3aHUsl HACJIeOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTHUECKOTO COJEP)KAaHUsA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ass O6MOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOro mpeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAyYHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBCHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATh COACPKaHUE OMOJIOTHYSCKUX TEPMUHOB U TIOHSTHHA: BUI,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CHUIBI ((PaKTOpHI) HBOJIOIUH,
IPUCIIOCOOICHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, SKOJOTHMYECKUE (DAKTOpHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHo3, onocdepa;



YMEHHE H3j1araTh OHOJOTHYECKHE TEeOpHH (SBONMIOIHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit ’Bomornuu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX pE3YyJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJII IPUHATHS MPAKTUYECKUX PELIECHUHA B MOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JJIs1 PALIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTMYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKHUE pPadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYTI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarTpuBaTh  TIJI0OajgbHbIE  JKOJOTHMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUHHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
HBBIC CHCTEMBL H X Oprafii3atiit https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 XK 6
VSHEACHTEILHOCTD [UICTRI https://m.edsoo0.ru/7f41c292
5 PasMHOXeHUE U MTHAMBUAYAIbHOE Pa3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 3 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmoreka [IOK
1 1
IBOOUKONHA BHONOTHA o https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 5 1
Opranu3MEL  OKpYHRaIOLLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f4lcc74
bu6nmorexa LIOK
P 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutposabubie I[IpakTnueckue A p
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Mertozpl MO3HAHKS )KHBOM
npupojsl. [IpakTrdeckas padora
2 NI: 1p<<PHICHOHi3OBaHHe al:'[PI‘lHBIX 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHUYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, 1 bubmmoreka IIOK
IIPOLIECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boma 1 bu6mmoteka IIOK
Y MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoteka IIOK
5 b .C 0 1
CITH. LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAJINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTaja3bl)»
b K
7 VYraeBospl. JIunuas 1 momorexa 110

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubnunorexa LIOK

8 Hyxaentosbie kuciotsl. AT® https://m.eds0o.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4EHHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CTpoeHue 3yKapuoTHYECKOM
kneTku. JlabopaTopHas paborta No 2
«I/IsyquHe CTPOCHUSI KIIETOK Bubnuoteka 1HOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUEC»
bubnunoreka LIOK
12 (JOMeH BEIECTB M META0OMH3M https://m.edso00.ru/863e766¢
bubmmoteka IIOK
13 dotocres. XemocHrres https://m.edso00.ru/863e7c98
. bubmuoreka [IOK
14 DHepreTHieckui 0omer https://m.edso0.ru/863e7aae
JKu3HEHHBIN ITUKIT KJIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubmuoreka [IOK
«Habmroieae MuTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIIka JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa TIOK

https://m.eds00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie ¢popmbl )KU3HH — Bbu6mmoteka [JOK
BUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bub6numoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopnast padora Ne 4 05 bubnnoreka [JOK
«M3y4eHue CTPOCHHS TIOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
29 NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
['eneTnka — Hayka o
23 Hacle CTBeHHOgFKI/I u bubmmorexa [JOK
8 https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBaHUS
24 1} I/I3HaKO]I3) Mounoru6 I/II[ HOE brbmmorexa [IOK
P ] pra https://m.eds00.ru/863e8878
CKpEIINBaHHe
UTHOPUTHOE CKPEIINBAHNE.
25 23121I<0H iejaBHcmforH; bubmorexa [TOK
https://m.eds00.ru/863e89a4
HACJICJIOBaHMsI IPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubmmoreka [JOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEILIMBaHUA y Jp030(HIIbl HA
TFOTOBBIX MUKPOIIPEIaparax»

97 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [IOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. Henacnencrsennas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnmnoreka HOK

28 . 1 0.5
MOTU(DUKAITMOHHOW U3MEHUHUBOCTH, https://m.eds00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia
Y BapUallMOHHOU KPUBOI»

HacnencrBenHas N3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHaNM3 MyTanuil y 1po30QuIIbl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIPEIIapaTax»

bu6nunorexa LIOK

30 Penernia wesobeta 1 https://m.edso0.ru/863e8d78
PesepBHeIil ypok. O6006111€HNE IO

31 teMe «HacnencTBeHHOCTD H 1
W3MEHYUBOCTH OPTaHU3MOBY

bu6nmorexa LIOK

32 Cenekums kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeToap! 1 TOCTHIKEHUS CEJIEKIIUHA 1 bubnmorexa LIOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHoorus kak orpacib 1 bubnuotexa [JOK
NPOU3BOACTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[MPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubnmorexa LHOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTraBieHui 1 bubnnorexa [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuoreka [{OK
3 Miricpoogosrorus L https://m.edsoo.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;6op];TopHI;;I pabora JI\JI'Q 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHuIecKOMYy KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynpTaThl 3BOMIOLNN:
MPUCIIOCOOTIEHHOCTh OPIraHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bu6muoreka [JOK

MaKpO3BOJIFOIHUN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpaTtumocTs 3BoOIIONNN

Uctopus xxu3nu Ha 3emiie U

10 METO/IbI €€ U3YyUYCHUS
1 ['mnoTte3pl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emie 1o 3pam bubmmoreka [JOK
U [IepUoJIaMm https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne HCKOIaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pacTeHUi U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpraHr4ecKoro Mupa https://m.edso0.ru/863ea48e
15 OBOIOIMS YETI0BEKa bubmmnoreka HOK
(anTpoOTIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBroxymue cuibl (paKTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 UYenoBeueckue pacsl ¥ IPUPOIHbIE bu6muoreka [JOK
aJlanTaluu 4YeJI0BeKa https://m.eds00.ru/863eaea?2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJOTHs Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubnunoreka LIOK

21 (bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonysitun. [Ipaktuueckast pabota

24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIAI pa3HbIX BUOB
pacTeHui

25 Coob1ecTBa OpraHu3MOB — bubmuoreka [IOK
OMOIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubnuoreka [{OK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

97 AKOCUCTEMBI. DKOJIOTUYECKHUE bubnuoreka [{OK
nupaMu/ibl. CBOMCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 IIpuponnbie 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rnobanpHas bubmuoteka [IOK

3KOoCcHCTEMA 3EMITUA

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

ChopMupoBaHHOCTh 3HAHMIM O MecTe U POJM OMOJIOIMU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOekHbIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMONOrUM; (PYHKIMOHAJIBHOW TIPaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJAEpKAaHUE OHOJIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OpraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
MpeBpalleHle SHEPruu), roMeocTa3 (camMOoperyisuus), ypoBHEBas
OpraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOTYKITHS),

HACJICACTBCHHOCTb, USMCHYUBOCTD, POCT U PAa3BUTUC

YMmeHue — u3naratb  OuojOrMUecKue  Teopuu  (KJIeTouHas,
XpOMOCOMHasi, MyTalnoHHas), 3akoHbl (I'. Mengensa, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
NPOMCXOXKAEHUS  KynbTypHbIX  pactenuit H.M.  Basuiona),

ONpCACIIATh I'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

VYMeHue BIageTb METOJaMHM HAy4YHOTO TIO3HAaHUS B OHOJOTMU
(HaOro/IeHNe W OMMCAHMUE JKUBBIX CHUCTEM, IPOIIECCOB W SIBICHUU;
OpraHM3ansi M TpoBeJeHUE OHOJOrMYECKOro 3KCIEPHUMEHTa,
BBIIBDKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMU BEJIMYUHAMH, 00BsICHEHUE MOJIyYEHHBIX
pEe3ynbTaTOB, HCIOJIB30BAaHHBIX HAy4YHBIX TOHATHH, TEOpHUA U
3aKOHOB; YMEHHE JeJjaThb BBIBOJbI HA OCHOBAaHUHM IOJYYEHHBIX

pE3yJIBTaTOB)

YMeHue BBIICIATh CYIICCTBEHHBIC IPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT M OYKAPHUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIlECCOB OOMEHa BEUIECTB U
MPEBpAICHHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, TIACTHYECKOTO U
SHEPreTHYECKOr0  OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOIOTBOPEHUS, PA3MHOXKEHUS, WHAUBHUIYALHOTO  Pa3BUTHS

opraHu3Ma (OHTOTEHE3)




YMeHue MNpUMEHSTh TMONyYEHHBIE 3HAHUS I OOBSICHEHUS
OMOJIOTUYECKHX MPOLIECCOB U SIBJICHUH, JIsi IPUHATHUS IPAKTUUECKUX
pelIeHU B TIOBCEAHCBHOM JKM3HH B IEIIX OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsSI M 370POBbsI OKPYKAIOIIUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJCHUS B  OKpY’Karolleu
NPUPOJHON cpele; MOHUMAaHUE HEOOXOIUMOCTH WCIOIh30BaAHUS
JMOCTHDKCHUH COBPEMEHHOW OWOJIOTUM W OMOTEXHOJIOTHH IS

pauruOHAJIBHOI'O IIPUPOAOIIOIIL30BAHUA

VYmMmenue peliaTth 3JIEMEHTAPHBIC I'CHETUUCCKHUE 3aJa4ld Ha MOHO- U
I[I/IFI/I6pI/I,I[HOG CKPCIIMBAHUC, CUCINNIICHHOC HACJICAOBAHUC, COCTABIIATH
CXEMbI MOHOFI/I6pI/Il[HOFO CKpCIIUBaHHUA JJIA MMpeaAcCKasaHus

HACJICOJOBaHUS IIPU3HAKOB Y OPraHu3MoOB

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYECCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHBIM U JaOOPaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTO  COACpXaHMs, BKIIOYAIOUIYI0 TICEBIOHAYYHBIE
3HaHUSA W3 pa3IuuHbIX HUcTouHUKOB (CMMU, HaywyHO-momyssipHbIE
MaTepuaibl); dTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEAOBAHUN B

6I/IOJ'IOFI/II/I, MCIHUINHC, OMOTEXHOJIOTHUU

10

VYMeHHe co3aaBaTh COOCTBEHHBIE MMChbMEHHBIE U YCTHBIE COOOIICHNS,
0000111251 GMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAaHUI O MecTe M PoJid OMOJOTMH B CHUCTEME
HAayYHOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHpPAa W HAY4YHOTO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHMONOTUH; (DYHKIIMOHAIBHOW TI'PaMOTHOCTH
YeJIOBEKa MUl PEIICHUS )KU3HEHHBIX 3a1a4

YMeHHe pacKphIBaTh COJEpKaHHE OHOJOTMYECKHMX TEPMUHOB U
HNOHATHUI: BUJ, NOMYJISILNS, T€HOPOHA, IBOJIOLMS, ABHKYIUE CHUIIBI

(daxTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,




BI/II[006pa3OBaHI/I€, 9KOJOI'M4C€CKHUC Q)aKTOpI:I, 9KOCHCTEMA,
MMPOAYLCHTHI, KOHCYMCHTBI, PECAYLICHTHEI, ji(20441 IIUTaHuA,

AKOJIOTHYECKas MUpaMuia, OrnoreoreHo3, onochepa

YMenue uznaratb OnoIOrHuecKue TeoprH (BOMIONMOHHAs Teopust Y.
JlapBuHa, CHHTeTHYEeCKass TEOpHsl  HBOJIOLMH), 3aKOHBl U
3aKOHOMEpPHOCTH (3aposleBoro cxojactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampaiaeHui u myrtei sBomounu A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnaackoro), omnpenensTb TPaHUIBI WX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BJIaACTb MCTOAaMHU HAYYHOI'O IIO3HAHUA B ouoaoruu
(Ha6JIIOI[eHI/Ie H OIIMCAHHEC KHMBBLIX CHCTCM, IIPOLICCCOB H HBHCHHﬁ;
opranusanyss MW  HOPOBCIACHUC OMOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBIABJICHHUC 3aBHCHUMOCTH MCKOY
HCCIICAYyECMbIMHU BCINMYNHaAMU, 00BsACHEHHE IMOJITYYCHHBIX
pPE3yJIbTAaTOB, HUCIHOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ n
3aKOHOB; YMCHHC [CJIaTb BbIBOAbI HAa OCHOBAHUHU IIOJTYUYCHHBIX

pE3yIbTATOB)

VYmenune BbIJACIATH CYIICCTBCHHBIC IIPpU3HAKH CTpOCHUA
OMOJOrMYeCKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  pEAYLEHTOB, OHOreolleHO30B M  JKOCHCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACJEICTBEHHOM  HM3MEHYHMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAaKTOPOB HAa OpraHU3MBI,
MepeHoca BEHIeCTB W IOTOKa DJHEPrMM B JKOCUCTEMAX,
AHTPONIOTEHHBIX M3MEHEHMH B OKOCHUCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHue mpUMEHSTh NOJNyYeHHble 3HAHUS Uil  OOBSICHEHHS
OMOJIOrMYECKUX MPOLIECCOB U SBJICHUM, /IS MPUHATHS MPAKTUYECKUX
pelieHnii B TOBCEJHEBHOM JKM3HM B IeNsAX oOecredeHus
0€30IacCHOCTH CBOETO 37I0POBbS U 3J0POBBS OKPYXAIOIIUX JIOJEH,
cOoONIOZIEHUsI HOPM TIpaMOTHOTO TMOBEACHHUS B  OKpY’KaroLIei
MPUPOJHON cpene; MOHMMaHuE HEOOXOIMMOCTH HCHOIb30BaHUS
JOCTIDKEHUH ~ COBPEMEHHOM  OMOJIOTMM Uil pallMOHAJIBHOTO

MpUPOAOII0JIB30BAHU A

YMenue peliaTh 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATH

CXEMBI IepEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETH MUTAHMS)




YMeHHue BBIIOMHATH J1A0OpaTOpHbIE M IMPaKTHYECKHEe pPalOTHI,
coOmoaTh MpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPATOPHBIM

obopyIoBaHUEM

YMeHue KpUTHIECKH OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTUYECKOTO  COJCpKAaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHbBIE
3HaHUS W3 pa3IuyHbIX HCTOYHHKOB (CMU, Hay4YHO-TIOMYJISIpHBIC
MaTepHuabl); pacCCMaTPUBATh IIO0ATBHBIC YKOJIOTHYECKHUE MTPOOIIEMbI
COBPEMEHHOCTH, ()OPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

8(0X37000%010)
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YMmenue co3aaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIoruNn




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

buonorus xak Hayka

1.1

Buonoruss — Hayka o xwuBoi mpupozge. Pomp Ouonorumu B (opMHpPOBaHUU

COBPEMEHHOI Hay4HOIl KapTUHBI MUpa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

Mertonbl 03HaHUS KUBOM MPUPOJB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIUCAHUE,
U3MepeHue, Kiaccu(ukanus, MOJEIUPOBAaHUE, CTATUCTHUYEcKas o0paboTka
JTAHHBIX )

JKuBble cucTeMbl U X OpraHu3anus

JXKusele cucremsbl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouonorun. CBoicTBa
OuocucTeM U UX pazHoolOpasue

YpoBHU OpraHu3anuu OMOCUCTEM: MOJEKYJISIPHO-T€HETUUYECKUMN, KIETOUYHbIH,

OpraHU3MEHHBIH, MOIMYIISLMOHHO-BHI0BOH, SKOCHUCTEMHBIH, OMOC(hepHBIN

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

3.2

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MHUKpO3JIEMEHTBI. Boma wu MuHepanbHble BemecTBa. {DyHKIMH BOABI U

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HozmepxcaHI/Ie OCMOTHYECKOT0 OajaHca

benku. CoctaB u cTpoeHue OeNKOB. AMHHOKHMCIOTBI — MOHOMEpPHI OEJIKOB.
He3zaMeHuMble M 3aMEHHUMBbIE AMHHOKHMCIOTBI. AMHHOKHCIIOTHBIA COCTaB.
YPpOBHHU CTPYKTYphI OETTKOBOI MOJIEKYIbI (IIEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBepTUYHAsl CTPYKTypa). XUMHUECKHE CBOMCTBa OenkoB. buonormueckue
(byHKIMU OENKOB.

depMeHThI — OHoJIoruyeckue Karanuzaropsel. CTpoeHne GpepMeHTa: aKTUBHBIN
HeHTp, cyocTtpatHas cnenuduyHocts. Kodepmentsl. Butamuubsl. Otnunums

(GhepMEHTOB OT HEOPTAHUUYECKUX KaTaIH3aTOPOB

3.3

VYrneBoabl: MOHOCAaxXapu/ bl (TJII0K03a, pubo3a U Je30Kcupr003a), Aucaxapu/isl
(caxapo3a, J1akTO3a) W TOJUcCaXapuibl (Kpaxmaj, TJIUKOTeH, IeJIII0JI03a).
Buonornyeckue GyHKIUU YIIIE€BOIOB.

Jlununaer:  Tpurnuuepuabl, crepounpl, Qochomunuael.  ['mapoduabHO-
ruapodoOHbie cBoicTBa. buonormyeckue QyHkiuu aunuao. CpaBHEHUE

YrieBoao0s, OCJIKOB U JIMIIUI0OB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxnennossie kucnotsl: JJHK 1 PHK. HykiieoTn sl — MOHOMEpBI HyKJIEMHOBBIX
kucinotT. Crpoenne u ¢ynkuuun JIHK. Crpoenne n ¢dynxmuum PHK. ATO:

CTpOCHUE U (PYHKIHH

3.5

[uronorusa — Hayka o kietke. Knerounas reopust. MeTo1pl H3y4eHUsI KIETOK




3.6

Knerka kak nenoctHas xuBas cucrema. O0Imue npu3Haky KISTOK: 3aMKHYTast
HapykHas MeMOpana, mojiekynsl JJHK kak renermueckuil anmapar, cucrema

cuHTe3a OeJka

3.7

3.8

TUIBI KIETOK: dyKapruoTH4ecKas U nmpokapuotudeckas. OCOOCHHOCTH CTPOSHUS
nmpokapuoTuueckord kieTku. Kierounas crenka Oakrtepuit. CtpoeHHE
JyKapUOTHYECKON KiIeTkH. OCHOBHbBIE OTJIMYMS PACTUTEIHHOW, KUBOTHOM H

IpUOHOH KIIETKU

IIoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIMKC, HUX
¢ynkun. [Tnazmarnyeckas memOpana, e€ coiictBa u pynkuuu. LluTornazma u
e€ opranomapl. OMHOMEMOpAaHHBIC OPraHOMJIBI KJIETKH: SHJIOMIIa3MaTHYeCKas
cerb (OIIC), ammapar [ombmxku, nuzocombl. [lomyaBTOHOMHBIE OPraHOMIBI
KJIETKM: MUTOXOHJIpUH, TIacTuabl. [IporCX0XkAeHNEe MUTOXOHIPUN U TUIACTHU/L.
Buner mnactun. HememOpanHble OpraHoMIbI KJIETKU: pUOOCOMBI, KICTOYHBIN

HCHTP, pCCHUYKHU, KT'YTUKH. CDYHKI_II/II/I OpraHonaoB KJICTKH. Bxirouenus

3.9

SAnpo — perynsaTopHblil 1eHTp kieTku. CTpoeHue siapa: siaepHas 000J104Ka,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

4.1

TpchnopT BCIICCTB B KIICTKEC
H(I/ISHCI[GSITGHBHOCTL KJICTKHN

OOMeH BelecTB, WM MEeTa0oIu3M. ACCUMUISINS (TUTACTUYECKUN OOMEH) U
JUCCUMUIIALIUS (SHEPreTHYecKuii 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Ipolecca
MeTtabonusma. Tunbl oOMeHa BemecTB: aBTOTpO(dHbBIN U reTepoTpodHbIil. Poib

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIETKE

4.2

®dotocunte3. CreToBas u TeMHOBas pa3bl porocuHTesa. Peakumu oTocunTesa.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCHHTE3a AJIS KUZHU Ha 3emIie.
BnusHue ycnmoBuili cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MOBBIIIEHUS €ro
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3HPYIoNIHe OaKkTeprH. 3HAUEHHUE XEMOCHHTE3a JIJIs

JKW3HU Ha 3emiie

4.3

4.4

DHepreTHYecKuii oOMeH B KieTKe. PaciienieHue BemecTB, BBIJCICHHE U
AKKyMYJIUPOBaHHE DSHEPTUM B KJIETKE. OJTambl JHEPreTHYEeCKOro oOMEHa.
I'muxonus. bpoxkenne u ero Buasl. Kucinoponnoe okucieHue, UM KJI€TOUHOE

npixaHue. D¢PpGeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa

Peakuun w™arpuunoro cunre3a. [eHernueckas wunHdopmamms u JHK.
Peanuzanus renernyeckoil nHbopManuu B KieTke. ['eHeTHYecKuil Koa U ero
cBoiicTBa. Tpanckpunims — matpuunbsiii cuate3 PHK. Tpancnsmus — OuocunTes

6enka. Koguposanue amunokucnot. Pois pubocom B 6nocuHTe3e Oenka




4.5

5.1

5.2

Hexknerounsie ¢opmbl xu3Hu — BUpychl. VcTopust otkpeitust BupycoB (/1.1.
NBanoBckmii). OCOOCHHOCTHM CTPOCHHST U IKHU3HEAEATEILHOCTH BUPYCOB.
baktepuodaru. bonesnu pacteHuil, >KUBOTHBIX U YENOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoeka (BUY) — Bo3zoynurens CITH/]a.

[IpodunakTrka pacpocTpaHeHUsI BUPYCHBIX 3a00JIEBaHUIN
PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTUE OPTaHU3MOB

KiteTounblii UK, WIM >KU3HEHHBIM UK KIeTKku. WHTepdasza U MHTO3.
[Ipoueccel, nmporekaromue B uHTEpdase. Perumkanus — peakiuus MaTpHIHOTO
cunreza JIHK. Crtpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JMIuionaHbIl M TalIOMIHBIA  XpOMOCOMHBIE  HAOOpbl.  XPOMATH[IBL.
[{utonornyeckne OCHOBBI PA3MHOKEHUS W HWHIUBHUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — murto3. Ctaguu mutos3a. [Ipomeccsl, nmpoucxonsume Ha

Pa3HbIX CTAAUAX MHUTO34d. buonornyeckuii CMBICII MUTO3a

@®opMmbl pa3MHOKEHHsI OPraHU3MOB: Oecrioyioe U MojoBoe. Bumsl Oecronoro
Pa3MHOXKCHHUS: JeNICHHE HaJBOE, MOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHue, BETeTaTHBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPraHU3MOB, €0 3HAYCHHUEC JJIA CCIICKIINU

5.3

5.4

[TonoBoe pa3MHOXkEHHE, €r0 OTIAMYUSA OT OECIOI0r0.
Meito3. Cramgum wmeitos3a. Ilpoueccel, mpoucxonsmye Ha CTaausax Meiosa.
[ToBenenne xpomocoMm B Meio3e. KpoccuHrosep. buonormdeckuit cMbicin u

3HaYeHNEe Meno3a

["ameTorenes — nmporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [TonoBbie
JKECJIE3bl: CECMCHHUKU U ANYHHUKU. O6pa3OBaHI/Ie M Ppa3sBUTHUC ITOJIOBBIX KJICTOK —
ramer (criepMaTo30M/1, sIIeKIeTKa) — criepMarorenes u ooreHe3. OcoOEHHOCTH

CTPOCHUA SIAIEKIETOK U CIICpMAaTO30HU10B. OHJ'IOI[OTBOpCHI/Ie. HapTCHOFCHC3

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHANIbHOE  pa3BUTHE
(sMOpuorenes). Dtarbl SMOPUOHATILHOTO PA3BUTHSL Y IO3BOHOYHBIX KHBOTHBIX
npoOieHue, racTpyisiys, opranoreHes. IloctambpruonansHoe pazsutue. Tumsl
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPsIMOE, HelpsiMoe (JTMunHO4YHOe). BrusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct m pasButue pacteHuil. OHTOTE€HE3 IBETKOBOIO DPACTEHHS: CTPOCHHUE

CEMCHHU, CTaAUN PA3BUTHUA

HaCJ'Ie,I[CTBeHHOCTI) U U3MCHYMUBOCTH OPraHN3MOB

6.1

IIpenmer u 3amauu reHeTUKU. MicTopust pa3BUTUA TeHETUKU. BKi1ag poccuiicKux

U 3apyOCKHBIX YUEHBIX B pPa3BUTHE TIEHETHUKU. MeToAbl TEeHETUKU




(THOpUIONOTUYECKUH, [UTOTCHETUYECKHUH, MOJICKYISIPHO-TEHETUYECCKUIN).
OCHOBHbIE T€HETUYECKUE MTOHATHUS. | eHeTHYecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B

cxXemax CKpCI_HI/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJIEeIOBAHMS MPU3HAKOB, ycTaHOBIEeHHbIE ['. Menpaenem.
MoHorubpuaHOe CKpenMBaHue. 3aKOH €JIMHO00pa3usi THOPUIOB TIEPBOTO
nokoJjieHus. [IpaBusio JAOMUHUPOBAaHMS. 3aKOH pAacCIICIUICHUS MPU3HAKOB.
I'unoresa unctorel ramer. [1osIHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JuruOpunHoe cKpemuBanue. 3aKOH HE3aBUCHUMOTO HACIIEAOBAHUS IPU3HAKOB.
[{uToreHeTHYeCKUE OCHOBBI JTUTHOPHUIIHOTO CKPEIIMBAaHUA. AHaIU3UPYIOIICe
cKkpeumuBanue. Mcronb30BaHWE — AHATU3UPYIOUIETO  CKPEUIMBAaHUA IS

OTIpeIeJIeHUs] TEHOTUIIA OCOOH

CuenneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana no cuernjieHHOMY
HaclIeIOBaHUIO TeHOB. HapylieHune cuelieHHs TE€HOB B pe3yibTare
KpPOCCHUHroBepa. XpOMOCOMHasl TEOpHUsl HacleJCTBEHHOCTH. ['eHeTHueckue
KapThl.

I'enernka nosna. XpoMocoMHOE ompejeneHue Ioja. AyTocOMbl U I10JIOBbIE
XxpoMocoMbl. ['oMoramMeTHble U rereporameTHble opraHu3mbsl. HacnenoBanue

IMPHU3HAKOB, COCIJICHHLIX C ITI0JIOM

6.4

N3meHunBoCTh. BUbl H3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEpUCTUKA
MOJIU(PUKAIMOHHON H3MEHYMBOCTU. BapualMOHHBIM psa M BapuUalMOHHas
kpuBas. Hopma peaknum npusHaka. KonnyecTBEeHHbIE M KadeCTBEHHBIE

IpU3HAKU U UX HOopMa peakinu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

6.5

HacnencrBennas, uWiId TIEHOTHIIMYECKAs, HW3MEHUYUBOCTh. KoMmOuHaTHBHAs
W3MEHYUBOCTh. Meiio3 W TONOBOW TpPOIECC — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTallmoHHass W3MEHUYUBOCTh. Kiaccudukanus MyTalui:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MpUYnHbI MyTauil. MyTtareHHbIe
(dakTopel. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIEICTBEHHOM W3MEHUYMBOCTH

H.N. BasuioBa

6.6

I'enetuka uenmoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOIbl TE€HETHUKH
YeJioBeKa: reHEeaJIOrHYeCKUi, OJIM3HEIIOBBIN, LUTOT€HETUYECKUH,
OMOXMMHYECKHIA, MOJEKYyIspHO-TeHeTHdeckuil. COBpEeMEHHOE Ompe/esieHHe
TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHNE, TCHOTUIIUPOBAHUE, B TOM YHCIIC C
momoripio [II[P-ananm3a. HacnencrBenHnsle 3a0oiieBaHUS YeIOBEKa: T'CHHBIC
0ome3Hu, O0JIE3HH ¢ HACIEICTBEHHON MPEIPacoIOKEHHOCTHI0, XPOMOCOMHBIE
Oone3nn. CoMaTHyecKue W TEHEpPAaTHBHBbIE MyTaruu. [IpUHIMIBI 370POBOTO

06p333 KHN3HH, JHArHOCTUKH, HpO(bI/IJ'IaKTI/IKI/I n JICUCHUS TI'CHCTHUYCCKUX




Oone3nell. Menuko-reHeTH4ecKoe KOHCYIbTUPOBAHNE. 3HAUEHUE METUITUTHCKON

TCHCTUKU B MMIPCAOTBPAILICHNU U JICHCHHUU 'CHECTHUYCCKUX 3a00JIeBaHUI YEJIOBEKA

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

7.2

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIUU U JTIOMECTHUKAIIMS.
Yyenne H.M. BaBunoBa o0 1eHTpax NPOUCXOXKICHUS KM MHOT000pasus
KYJIBTYPHBIX pacTeHui. LIeHTpbl MPOUCXOKICHHS JOMAITHUX )KUBOTHBIX. CopT,
nopoJa, mrTaMm

CoBpeMeHHBIE METOJIbI CENICKIIMU. MacCcoBbIi U MHAMBUIYAJIbHBIH OTOOpPHI B
CEJIEKIIMM pAacCTeHUM M *KUBOTHBIX. OLIEHKA 3KcTepbepa. bian3kopoicTBeHHOE
ckpemuBanne — MHOpuauHT. Yncras nunug. CKpelnuBaHUE YHCTHIX JTUHUU.
['etepo3uc, unu rubpuanas cuna. HepoactBeHHOe ckpelBaHue — ayTOpUIUHT.
Otpanénnas rubpuguzanus u e€ ycnexu. VCKycCTBeHHBI MyTareHes Hu
MOJYYECHHUE TMOJUILUIONIOB. JIOCTHIKEHUSI CEJEKIHMH PACTCHHM, )KUBOTHBIX M

MHUKPOOPTraHU3MOB

7.3

11 KJIACC

buorexHonoruss kak OTpacib MPOU3BOACTBA. [ €HHas HWHXXEHEpHUs. OTarlbl
co3nanus pekomOuHanTHOM JIHK um TpaHcrenneix opranm3moB. Kiterounas
uHxeHepus. Kinetounele KyJabTypbl. MUKpPOKIOHAJIBHOE PAa3MHOXKEHHUE
pacrenuii. KioHMpoBaHME BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3MCTBEHHBIX
OpraHU3MoOB. DKoOJIOTUYeCKue M 3tudeckue npodiemsl. MO — reHernuecku

MO,Z[I/I(l)I/II_[I/IpOBaHHBIC OpTraHHU3MbI

Kon

11

1.2

IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA

DOBOJIIOLIMOHHAs OUOJIOTUS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa 3Boitouuu. [lageoHTonmormyeckue: MOCIEAOBATEIBHOCTh
MOSIBJICHUS] BUJIOB B TMAaJ€OHTOJIOIMYECKOW JIETOMHCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxonctBo U paznuuue (ayH u ¢GIOp MaTEpUKOB H
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3iIUyMsi SMOPHUOHOB Pa3HBIX
BUJIOB  MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,
aHAJIOTUYHBIE,  pPYJUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MomekyaspHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJACTBEHHOCTH U OCHOBHBIX

METa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB

OpomonnonHast Tteopus Y. JapeunHa. Ilpennocbuikn  BO3HUKHOBEHHUS

JapBUHM3MA. JIBIKYIME CHIIBI HBOJONMH BUAOB 1O JlapBuHy (M30BITOYHOE




1.3

pa3MHOXKEHHUE ITPU OTPAHUYEHHOCTH PECYPCOB, HEOTPEIeIEHHAS U3MEHUNBOCTD,
O0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunrernueckass Teopus dBomomuu (CTD) u OCHOBHBIE €€ TIOJIOKCHHSI.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢ArMHKuIa BUAa U 3BOJIFOIIUA

14

1.5

JBwxkyue cuibl (PakTopbl) SBOJMIOUMU BHAOB B Hpupoae. MyTanMoOHHBII
nporecc U KOMOMHATUBHAsE U3MEHYMBOCTh. lonmynsioHHble BOJIHBL U apeid
reHoB. M3omsmus u murpanus. EcrecTBeHHbIi 0TOOp — Hanpapistomuil pakTop
sBOMIOLIU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTarT HBoitonuu. [Ipumepst
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun wu  BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE  (OPMBI

BI/I,I[OO6pa3OBaHI/IHI reorpacbnqecxoe, 9KOJIOTHYCCKOC

MaKpOSBOHIOI_II/IH. CDOprI OBOJIFOIIUHN: @HHGTH‘ICCK&H, JUBCPIrCHTHAA,

KOHBEpIreHTHasi, napasienbHas. HeoOpaTtuMocTs 3BONIOLMU

2.1

2.2

2.3

Bo3nukHoBeHUE U Pa3BHUTHUC )KU3HU HA 3emie

JloHayuHBIE MPEACTABICHUS O 3apOKIACHUM KU3HU. HaydHble TUIoTe3sl
BO3HHMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 M MNaHcHepMusa. XHUMHYEcKas
IBOJIIOLMSL. OKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOLUH.
Havanphblie atanel Ouonornyeckoit 3somonuu. I'unoresa PHK-mupa. IlepBeie

KJIICTKHU 1 UX DBOJIIOIHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

Pa3Butue xu3Hu Ha 3emie no spaM u nepuoaam. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mepuoaAbl: KEMOPHUICKUH,
OPIOBUKCKHW, CWIYPUUCKUN, JI€BOHCKUM, KAMEHHOYTOJBHBIA, I[EPMCKHM.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3zoiickas »3pa u €€ TepuoJbl: MaJECOre€HOBBIM, HEOTCHOBBIH,
AHTPONOT€HOBBIN. XapaKTEPUCTHUKA KJIMMAaTa M TE€OJOTMYECKHX MPOLIECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
Yy pacTeHHUil W >KUBOTHBIX. [losiBIEHHE, pacuBET U BBIMUPAHHUE TPYMIT KUBBIX

OpraHnu3MoB

Cucrema OpraHu4eCKOro Mupa KakK OTpPaKCHHUEC SBOJJIIOLUHA. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

OBOJIIOLMS YeIOBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3zButue npeacraBieHUR O
IIPOUCXOXKACHUN 4YesoBeka. Meronbl M3ydeHMsl aHTpororeHeza. Cxoacrsa u

pasiinvdus 4€JI0BEKA U ) KUBOTHBIX. CucremMaTHyecKoe I0JI0KEHHE YSIIOBEKa.




JBmwxyue cuisl ((pakTopsl) anTponorenesa. Haciaencrsennas U3SMEHYHMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 KXU3HH, W3TOTOBJICHHE OPYIAUI

TPY/a, MBILIJICHUE, PEUYb

2.5

2.6

3.1

OcHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YUeroBek
yMenbid, YenoBek mnpsamoxoisdmuii, YemoBek HeaHIepTadbCKui, YenoBek
pazyMHbIii. Haxo/Iku MCKOIMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHUs, 00JIaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

Yenoeueckue packl. OCHOBHbIE OOJIbILINE pachl: €BPOINEOUIHAs (eBpa3uiickast),
HErpo-aBCTpaJIONHAsE  (9KBaTOpHalibHAas),  MOHIOJIOMJIHAas  (a3MaTCKO-
amepuKaHckas). UepTsl NpUCHIOCOOIEHHOCTH MPEICTaBUTENEH UYeT0BEYECKUX
pac K YCIOBUSM cyuiecTBoBaHMs. EnuHCTBO denoBeueckux pac. Kputuka

pacu3Ma
OpranusMsbl 1 OKpyXKaromias cpeaa

DKoJorus Kak Hayka. 3aladyd U pasJienbl dKOJIOTruu. MeTobpl 3KOJOTHYEeCKUX
UCCIeNOBaHUM.  DKoioruyeckoe  MupoBo33peHue.  Cpenbl  OOMTaHUS

OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3JyIIIHAsA, [IOUYBCHHASA, BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckue ¢akropbl. Knaccudukanus 5skojgorndeckux — (akToOpoB:
abuoTtuyeckre, OMOTHYECKHE W AaHTPOINOreHHble. JIeHCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

3.3

AbGunotnyeckue (GakTophl: CBET, TeMIepaTypa, BJIaXHOCTb. DOTONEpuoIu3M.
[IpucnocoOnenuss OpraHu3MoB K JEHCTBHIO aOMOTHUYECKHX (aKTOPOB.

buonornueckue puTMsl

3.4

3.5

buotnueckue ¢akropsl. Buasl 6MOTHYECKMX B3aUMOJEHUCTBUN: KOHKYPEHIIHS,
XMIIHUYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMeEHCalu3M (Haxj1eOHUYEeCTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpanu3Mm. 3HaueHHe OUOTUYECKUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COOGH.[CCTBB.X

OKOJIOTUYECKHE XapaKTCPUCTUKU MOIYJIAIHH. OcHOBHEBIC ImoKa3aTciin
MMOmyJIauu: YHUCICHHOCTb, IJIOTHOCTBH, POXKIAEMOCTb, CMEPTHOCTH, IMPUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U eé peryisusa

COO6III€CTB3 1 3KOJIOTUYECKUEC CUCTEMBI

4.1

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBAsd,
NPOCTpaHCTBEHHas, Tpoduueckass (muieBas). Buabl-momuHantbl. CBs3M B

OnoleHo3€e




4.2

Okonoruveckne cucrembl (3kocucteMbl). [lomsitue 00 d3KocucremMe U
ouoreoreHo3e. DYHKIHMOHAIbHBIE KOMIOHEHTHI IKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB M TOTOK OJHEPrUM B
skocucteme. Tpoduyeckue (MUILEBbIE) YPOBHU SKOCUCTEMBI. [IuiieBbIe 1enu u
cetu. OCHOBHBIE TIOKa3aTelIM DSKOCHUCTEMBL: Ouomacca, MIPOAYKIHS.
DKOJOTHYECKHe MUPAMUJIBL: MPOIYKIIMH, YUCICHHOCTH, Onomacchl. CBoMCTBa

9KOCUCTEM: YCTOMYMBOCTD, CAMOpPETyJIsiusl, pazButue. Cykueccus

4.3

4.4

4.5

[Ipupoanble 3K0CHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYECHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak Qakrop ycroWumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

Yuenne B.M. Bepnanckoro o Ouocdepe. ['paHuIpl, coctaB u CTPYKTypa
ounocdepsl. XKuoe BemecTBo u ero pyakuun. OcobeHHocTH OMochepsl Kak
ro0ansHOM 3KocHucTeMBl. /[MHaAMHYeckoe paBHOBeCHE M OOpaTHasi CBsI3b B
ounoctepe. KpyroBopoTsl BEmIECTB M OMOTCOXMMHUYECCKHE IHUKIIBI JJIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

YenoseuecTBO B Onochepe 3emun. AHTpONOTeHHbIE U3MEHEHHs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHE TTPOOJIEMBI.
OcHOBa palMOHAJIBHOTO YIOPAaBIEHUS TNPUPOAHBIMU pecypcamMH U HX

ucnosib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

o611ast 6mosiorys (6a30BbIN YPOBEHD)

Buosorus
Cusorasos B. U. u np. buosnmorus.
1 o611ast 6mosioryist (6a30BbIN YPOBEHD) 10 fipoda 2017
9 CusorJiazoB B. U. u np. buosorus. 1 Tipodba 2018, 2021

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

YMK k yuyeOHUKaM

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuoteka LIOK https://m.edsoo.ru
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