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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpammbl MO OUOJIOTUM TEOPETUUYECKYIO OCHOBY JIs
OomnpeNeseHuss MOAX0J0B K (OPMHUPOBAHUIO COJEpKaHUA Y4EOHOro Mpeamera
«buosorus» cocraBwm: KoHuentyainbHele TnonoxkeHnas PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH LI€JIe, COJAEpKaHus, pe3yJbTaTOB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO [TOATOTOBKHU BBIITYCKHHUKOB, TIOJIOKEHHS 00 00IIUX LENsX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero oOpazoBanuss B Poccuiickoii denepanum, a TakkKe IOJOXKEHUS O
crieruke 6M0JIOTHH, €€ 3HAUCHUH B MIO3HAHUU KUBOU MPUPOIBI M 00ECTIEY EHUU
CYILIECTBOBAHUS YelnoBeYecKOoro odmiecTBa. COracHO Ha3BAHHBIM TMOJIOKEHUSIM,
OTIpeieTIeHbl OCHOBHBIE (DYHKITUH TPOTPAMMBI 110 OMOJIOTUH U €€ CTPYKTypa.

[Iporpamma 10 Owmonoruu maér NPEACTaBICHHE O MEIIX, 00 oOIen
cTpareruu OOy4YeHHWs, BOCIHUTAHUS M Pa3BUTUA OOYYAIOUMXCS CpPEACTBaMU
yueOHoro mpenmera «buonorusi», ompenenser o0sA3aTeNbHOE MPEIMETHOE
Colep)kKaHue, €ro CTPYKTYpy, paclpeielieHre M0 pa3delaMm W TeMmaw,
PEKOMEHIyEMYIO TMOCJIEA0BaTEILHOCTh U3yUEHUsl Y4eOHOTO MaTepuaia ¢ y4EToM
MEXKIIPEJMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTeIbHOTO
mpolecca, BO3PacTHBIX 0COOEHHOCTEH 00 yJaromumXcsl.

B nmnporpamme 1o OMOJOTMM TakKe€ YUMTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM pPe3yJIbTaTaM
oOydyeHuss B (POPMUPOBAHMH OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOU
NeATeIbHOCTH/YYEeOHBIX JIEUCTBUN OOYYaIOMMXCS MO OCBOCHHIO COJIEpPIKaHUS
OMOJIOrMYEeCKOT0 00Pa30BAHUS.

B nmporpamme no 6uosioruu (10—11 knaccwl, 6a30BbIi YPOBEHB) pealu30BaH
NPUHIUAI TPEEMCTBEHHOCTH B HU3YYEHUU OWoJIOTHH, Onarojaps 4emy B Heil
MIPOCMATPUBAETCSl HANPABJICHHOCTh HA Pa3BUTHE 3HAHUM, CBS3aHHBIX C
dopMHUpOBaHMEM  E€CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS,  LIEHHOCTHBIX
OpHEHTALIUN TMYHOCTH, SKOJIOTUIECKOTO MBIIIICHHUS, IPEICTABICHUI O 3J0pOBOM
oOpa3e XU3HM U OEpexHBIM OTHOIIEHHEM K OKPYXarolled MpUpOIHOU cpere.
[TosTOMy Hapsily ¢ U3y4eHHUEM OOIIEOMOJIOTHYECKUX TEOPHUM, a TaKKe 3HAHUM O
CTPOEHUU KUBBIX CUCTEM PAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpamMMe 1Mo OMOJIOTHH YIEJICHO BHUMAaHUE UCTIOJIH30BaHUIO
MOJTy9CHHBIX 3HAHUW B TIOBCEHEBHOM )KM3HU JJIs PEIICHUs TPUKIIaIHbIX 3a7a4, B
TOM YHCJE: MPOQPUIAKTUKMA HACJIEICTBEHHBIX 3a00JIeBaHUIN YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUs IKOJIOTUYECKU
[EIeCO00pPa3HOTO TOBEACHUS B OKPYXKAIOIIEH TPUPOJHON cCpeae, aHamm3a
BIIMSIHUSL XO3SWCTBEHHOUW JEATEIHHOCTH YEJIOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHIIEHHE BHUMaHMSI K MPUKJIATHOM HAITPABJICHHOCTHU
yueOHoTro npeamMera « bruonorus» mpoauKToOBaHO HEOOXO0AMMOCTBIO 0O ecey eHu s



YCJIOBHIA JIJISL PEIICHHsI OJTHOM M3 aKTYaIbHBIX 3a/1a4 IIIKOJIHHOTO OMOJIOTHY €CKOT O
oOpa3zoBaHus, KOTOpas TMpeanojaraect GOpMHpPOBaHHUE Y OOyJaromuxcs
CIIOCOOHOCTH aJaNTUPOBATHCS K HM3MEHEHUSM JUHAMUYHO Pa3BUBAOIIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHEe cpemHero o0ImIero oOpa3oBaHUs 3aHUMAET BaXXHOE
Mecto. OHa obOecrieunBaeT (OpMHUPOBAHKHE y OOYyJaIOIMMXCS TPEACTABICHUN O
HAYYHOW KapTUHE MHpPA, pacIIUpsieT U 0000IIaeT 3HaHUS O KUBOU NpHUPOJE, e
OTJIMYUTEIILHBIX TPHU3HAKAX — YPOBHEBOW OPTaHM3AIMUA WU JBOJIOIHH, CO31aET
yCIIOBUSL  JJISi: TIO3HAHWSI 3aKOHOB  KMBOW  TPHUPOJIbI, (HOpPMUPOBAHUS
(YHKIIMOHAIbHOM T'PaMOTHOCTH, HABBIKOB 3JJ0POBOro M 0Oe30macHoro odpasza
KU3HH, IKOJIOTUICCKOTO MBITIICHHS, ICHHOCTHOT'O OTHOIIICHHS K KUBOH MPHUPO JIe
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOIOT U UIMEET TAKXKE JIJISl PEIICHHS] BOCTTUTATENLHBIX U
pa3BHBAIOIIMX 3ajad  cpeaHero oOmero o0pa3oBaHMs, COLMATM3AINH
obyuarommxcs. M3yuenue 6monorun odecrednBaeT yCaoBus st GOpMUPOBAHUS
WHTCIUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX H HWH(GOPMAIIMOHHBIX HABBIKOB,
ACTETHUECKOUN KYJIbTYPhI, CTIOCOOCTBYET MHTETpaIlii OMOJOTHUYECKUX 3HAHUU C
MIPEACTABICHUSIMH U3 IPYTUX yICOHBIX MPEAMETOB, B YaCTHOCTH, PU3UKH, XUMUH
u reorpadun. Ha3zBaHHBIC TOJIOKEHHSI O TPEIHA3HAYCHUU y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY JJISi OMpEAENeHUS MOAXOJOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJIEpXKaHMsI, NPEICTABIEHHOTO B Mporpamme IIo
OMOJIOTHH.

OT60p conepkanus ydyeOHOTO mpeamMera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIUH KyJIbTypOCOOOpPa3HOTO MOJXO0/a, B COOTBETCTBUU C
KOTOPBIM OOydYaronmecsi AOJDKHBI OCBOWUTH 3HAHHSI W YMEHHS, 3HAYUMBIC IS
dbopmupoBanusi OOIIEH KyIbTypbl, ONPENEISIONIE aJeKBATHOE TOBEACHUE
YeJI0BeKa B OKPYKAIOIIEH MPUPOJHON cpesie, BOCTPEOOBAHHBIC B TTOBCETHEBHOM
KU3HU M TPAKTUIECKOU aesTebHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHWUM
3aHUMAIOT JIEMEHTBI COJIEPIKaHMsI, KOTOPBIE CITy)KAT OCHOBOU 11 POPMUPOBAHU S
MPEICTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHUpa W
[EHHOCTHBIX ~ OPHEHTAIMAX  JIMYHOCTH, CHOCOOCTBYIONMX  T'yMaHH3aIUH
OMOJIOTMYECKOTO 00Pa30BaAHUS.

CtpykTypupoBaHUe COJEpKaHHUS y4eOHOro Marepuana B HpOorpamMme o
OMOJIOTUM OCYIIECTBIEHO C Y4YETOM MNPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIMYUTEILHBIX 0COOEHHOCTSIX )KUBOU MTPUPO/IBI, O €€ YpOBHEBOW OpTaHU3 AU U U
HBOJIIOLIMU. B COOTBETCTBHH C 3THM B CTPYKTYpe yueOHOTO peamMeTa « buosorus»
BBIJICIICHBI CIICAYIOININE COJIepKaTenbHbIe JIMHUU: «bronorus kak Hayka. MeToabl
HAy4qHOTO Mo3HaHUM», «Kierka kak Ouojoruyeckas cuctema», « OpraHusMm Kak



Oouosiornueckass cucreMa», «CucteMa U MHOTOOOpa3ue OpPraHuYECKOTO MHPay,
«OBOJIIOLUS )KUBOU IPUP OB, « IKOCUCTEMBI U MMPUCYILIE UM 3aKOHOMEPHOCTI.

Lemp wm3ydenus ydeOHOTO TmpeaMera «buonorus» Ha 0a30BOM YpOBHE —
OBJaZICHHE OOYYaloIMMHUCS 3HAaHUAMH O  CTPYKTYPHO-(YHKIHMOHAIHHOM
OpraHu3aly KUBBIX CHCTEM pAa3HOTO paHra M MNpUOOpEeTeHHe YMEHH
UCIIOJIb30BaTh 3TH 3HAHUS Ui TPAMOTHBIX JEUCTBUN B OTHOIIEHHMH OOBEKTOB
KUBOU TIPHUPOJII U PEIICHUS PA3JIMYIHBIX )KU3HEHHBIX PO OJIeM.

JlocTmwkeHnue 1enu u3ydeHusi yaeonoro npeamera «buonorus» na 6a3oBom
ypOBHE 00€CTIeUNBAETCSI PELICHUEM CJICAYIOIIMX 3a1a4:

OCBOEHHE OOYYalOUMMHCS CHCTEMbl 3HAHUM O OHMOJOTUYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUiIax, CIyKalMX OCHOBOMU
11t (OPMUPOBAHUS TPEJICTABIEHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O
METO/1aX HayYHOT'0 MO3HAHUS, CTPOEHUH, MHOTOOOPa3uu K 0COOCHHO CTSAX KUBBIX
CHCTEM PA3HOTO YPOBHS OpPraHU3alH, BBIIAIOIINXCS OTKPBITUSX M COBP EMEHHBIX
HCCJICIOBAHUSAX B OMOJIOTHU;

(dopmupoBaHue y 0Oy4arOUMXCs IO3HABATEIbHBIX, MHTEIUIEKTYAJIbHbIX U
TBOPYECKHUX CIOCOOHOCTEW B MPOLIECCE aHAIM3a JAHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJISIZIOB, WIEH M MOJAXOJOB K M3YyYEHHIO JKUBBIX CUCTEM
Pa3HOTr0 ypOBHS OpTaHU3aINH;

CTaHOBJICHHE Yy oOywaronmxcsi oOmel KyJabTypbl, (DYHKIMOHAILHON
IPaMOTHOCTH, PA3BUTUE YMEHUN OOBSICHATH U OLIEHUBATD SIBJICHUSI OKPY KAIOIIET O
MUpa JKMBOM NPHUPOJbI HAa OCHOBAHWMU 3HAHUM M OIBITA, MOJYyYEHHBIX MpPH
M3y4EeHUH OMOJIOTHH;

dopmupoBanue y o0Oy4aroUMxcsi YMEHUH WJUTIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUNA B MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX METULIMHCKUX TEXHOJIOTUH 1 arpOoOUOTEXHOJIOTUH;

BOCMHUTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHMS YETOBEKOM >KHUBOMU
MIPUPOIbI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOIOACHHS 3TUYECKHUX
HOPM IIPH MIPOBEAEHUH OUOJIOTUYECKHUX UCCIIEI0BaHMUIA;

OCO3HAHHME IIEHHOCTH OWOJOTMYECKUX 3HAHWW [JIi TOBBIMIEHUS YPOBHS
AKOJIOTUYECKOU KYIbTYPHI, 7151 POPMHUPOBAHHSI HAYYHOTO MUPOBO33PEHHUS;

MIpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOM KU3HU JJIsI
OLICHKH TIOCJIEACTBUM CBOEHU JIESITEILHOCTH 110 OTHOLIEHUIO K OKPYKAIOIIEN CPELE,
COOCTBEHHOMY 3/10pOBBIO, OOOCHOBaHME U COOJIIOJIEHHE MEp NPOPHIAKTUKU
3a00JIeBaHU.

B cucteme cpeanero oo1iero oopazoBanus yueOHbIN npeaMeT « buonorusy,
M3y4yaeMblii Ha 0a30BOM YpOBHE, ABJISAETCS 00s13aTeNbHBIM YU€OHBIM ITPEAMETOM.



JI1st uydenusi OMoJIoruu Ha 6a30BOM YPOBHE CpEAHEro 00111ero oopa3zoBaHust
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henemto), B 11 kiacce — 34
yaca (1 gac B Hezemo).



COJAEP>KAHUE ObYUYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJI0TUH ¢ OOIIECTBEHHBIMU, TEXHUY€CKUMU U
JIPYrUMU €CTECTBEHHBIMU HayKamH, (punmocodueit, STUKON, 3CTETUKON U MPABOM.
Poms Ouonornn B (OpMHUpPOBAHHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cuctema OMOJIOTUUECKUX HAYK.

Metop1 TO3HAHUS )KUBOU IPUPO 1kl (HAOTIOEHUE, SKCTIEPUMEHT, ONMCaHKUE,
U3MEpEeHHe, KiIacCU(UKaIMsI, MOJeTUpOBaHUe, CTaTUCTUYecKas o00paboTka
JAHHBIX).

JdemoHcTpanuu:

[Toptpersr: Y. JlapBun, I'. Menaens, H. K. Konbios, /. Yorconu ®@. Kpuk.

Tabsmuel u cxembl: «MeTo1bl TO3HAHUS JKUBOU IPUPOIBIY.

JlaGopaTopHble M IPpaKTHYECKUE pA0OTHI:

[lpakTnueckas padbora Ne 1. «Mcrnonb3oBaHue pa3M4HBIX METOJIOB MpHU
M3y4YE€HUU OMOJIOTUYECKUX OO BEKTOBY.

Tema 2. )KuBble cucTeMbI M HX OPraHHu3amus.

XKusbie cuctembl (OMOCHUCTEMBI) KaK IpeaMeT u3ydeHus ouosoruu. Otnnuue
KUBBIX CUCTEM OT HEOPTAHUYECKOU ITPUPOIbI.

CaoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YpOBHU OPTaHU3 AU OUOCHUCTEM
MOJICKYJISIDHBIM, KJIICTOYHBIM, TKAaHEBBIM, OPTaHU3MEHHBIM, MOMYJSIUOHHO-
BHJIOBOH, 9KOCHCTEMHBIHN (OMOTE€0IIEHO THYEC KU ), 0MOChepHBIN.

JdemMoHcTpanuu:

Tabmuup! u cxembl: « OCHOBHBIE MPU3HAKH KU3HW», « YPOBHU OPTaHU3ALUU
YKUBOU MTPUPOIBD».

O6opynoBanue: Moaens Mojekyisr JIHK.

Tema 3. XumMuueckuii COCTAB U CTPOEHHUE KJICTKH.

XAMUYECKUNA COCTaB KIIETKA. XUMHUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJ1a 1 MUHEpalTbHBIE BEIIECTBA.

@OyHKIMM BOJABI W MUHEpaIbHBIX BewecTB B KieTke. llopnepikanue
OCMOTHYECKOro OaaHca.

benku. CocTtaB u cTpoeHue 0elKoB. AMUHOKHUCIIOTEI — MOHOMEPHI OENIKOB.
He3zameHnnmbie u 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCJIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (NIEpBUYHAs, BTOPHUYHASA, TPETHUYHAs U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHE CBOWCTBa Oe€nkoB. buonoruueckue
(yHKIMH OENKOB.



depmeHThl — Oumosormdeckue Katanuszaropbl. CtTpoeHue depmeHra:
aKTUBHBIM IEHTp, cyoOcTpaTHas crenuduaHocTs. KodepmenTsl. ButamMuHEL.
OT1muuus GepMEHTOB OT HEOPTAHUYECKUX KaTaTM3aTOPOB.

YrmeBonpl: MOHOcaxapuabl (TJIFOKO3a, pubo3a U JAe30KCHpH003a),
aucaxapuabl  (caxaposa, JIaKTO3a) M IoJiMcaxapuibl  (Kpaxmayi, TJIMKOTEH,
Hemono3a). buonoruueckue GyHKIUU yriieBOI0B.

Jlunuasl:  Tpuraunepuasl, dochomunuabl, crepounsl. [uapodunbHO-
ruapodoOnpie cBoicTBA. buonormueckne Qynknum unumoB. CpaBHEHHE
YTJIEBOI0B, OCTIKOB U JIUIU0B KaK HCTOYHHUKOB SHEPTUHU.

Hyxnennossie xkuciotel: JJHK wu PHK. Hykneotunsr — MoOHOMEpHI
HyKJIeHHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenue u pynxinuun PHK.
Bunpt PHK. AT®: ctpoenune u pyHKIum.

Huronorust — Hayka o kierke. KiietouHnas reopusi — mpuMep B3auMO1eHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUU. MEeTO1bl U3yUEeHHUS KIIETKH.

Knerka kak wnenoctHas >xuBas cuctema. OOmnMe MNpPU3HAKKA KIETOK:
3aMKHyTasi HapyxHasi memOpana, Mojekyibl JJHK kak renermueckuii ammapar,
crucTeMa CUHTe3a Oernka.

Tunel KIETOK: SyKapuUOTHYECKas U MpokapuoTuueckas. OcoOEHHOCTH
CTPOEHMs MpOKApUOTHUECKOM KieTku. Kiertounas cteHka Oakrepuil. CTpoeHue
AYKapUOTHYECKOW KiIeTKH. OCHOBHBIE OTIMYHUSl PACTUTEILHOM, >KMBOTHOW H
IrpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAS! CTEHKA, MNTUKOKAIMKC, X
dbynkiuu. [Tnasmarnyeckas memOpana, e€ cBoiicTBau ¢pyHkiuu. [{uTormmasma u eé
opranousibl. OnHoMeMOpaHHble opraHousbl kietku: DIIC, anmapar I'osbaxw,
mu30coMbl. [losyaBTOHOMHBIE OPTraHOWABI KIETKA: MUTOXOHJPHUHU, TUIACTHIBI.
[TponcxoxaeHne MUTOXOHAPWN W TacTuh. Buasl mmactun. HememOpanHbIC
OPTAHOUIBI KIETKH: PUOOCOMBI, KIETOYHBIN IIEHTP, IEHTPUOJU, PECHUYKH,
KIyTUKA. OYHKIIMM OPraHOWIOB KIIETKH. BKroueHus.

SAapo — perynatopHbii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBL.

TpaHCTIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilnelinen, P. Bupxos, [x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankimun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHYECKHMX JJIEMEHTOB B HEXKHUBOM
npupojae», «PacnpeneneHne XUMHUUECKUX JIEMEHTOB B )KUBOU PUPOJIEN.

Tabmuuel 1 cxembl: «llepronnueckas TadbiMIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyIbl BOJIbI», «brocunTes 6enka», « CTpoeHue MOJIEKYJIbl OElIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», « CTpoenne MoeKybl



AT®», «CTpoeHHe 3yKapHUOTUYECKOU KIETKN», « CTpOEHHE KUBOTHOM KIIETKWY,
«CtpoeHue pacTUTelnbHOU KIETKN», «CTpOeHHE NPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue saapa KIETKW», « YTIEBOAbI, «JIUuIb».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyIOBaHHWE [JIs1 TMPOBEICHUS
HaOJIIO/IEHNH, M3MEpPEHUl, SKCIEPUMEHTOB, MHKpPOTpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATBbHBIX KIETOK.

JlabopaTopHblie M IPaKTHYECKHE PA0OTHI:

JlabopaTtopHast pabota Ne 1. «M3ydeHune KaTralIMTHUECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMuUIIa3bl WK KaTaiaas3bl)y».

JlabopatopHast pabota Ne 2. «l3ydeHue CTpoeHHS KIETOK pPacTEHUH,
KUBOTHBIX M OaKTepUi MOJ MUKPOCKOIOM Ha FOTOBBIX MHKpOTpenapaTax u ux
OTIMCaHUE.

Tema 4. ’KuzHe1esITeIbHOCTD KJIETKH.

OOMeEH BellecTB, WM METa00aM3M. ACCUMIIISAINS (TUIACTUYECKUN 0OMEH) U
JUCCUMMJIISILIAS (SHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO MpoIllecca
Metabonu3ma. Pojb 3aKOHOB COXpaHEHHs] BEUIECTB M SHEPTHMM B MOHUMAaHUU
MeTaboIM3Ma.

Tunel 0OMeHa BelecTB: aBTOTPO(PHBINA U rerepoTpodHbIil. Posb (pepmenToB
B OOMEHE BEILECTB U MTPEBPAIICHUHN SHEPTUU B KIIETKE.

®otocunre3. CeroBas u TemHOBas (a3pl  QorocuHTe3a. Peakuuu
doTtocunteza. DddekTuBHOCTH oTOCHHTE3a. 3HAUCHNE (POTOCHUHTE3A JJIS JKU3HU
Ha 3emJye. Biusaue ycrnoBuid cpensl Ha POTOCHHTE3 U CIIOCOOBI MOBBIMICHHSI €T0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOIHe OakTepuu. 3HaYEHHEe XEeMOCHHTE3a IS
KU3HU HA 3eMJIe.

DHepreTuueckuii oOMeH B KJeTke. PacieruieHue BeIecTB, BBIICICHHUE U
aKKyMYyJHpPOBaHHE »JHEPTrMM B KJIETKE. OTalbl JHEPreTHUYECKOTo OOMeHa.
I'mukosm3. Bpoxenue u ero Buibl. KHCIOpOAHOE OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucIUTenbHOE dbocopunmupoBanue. DddhekTuBHOCTH
AHEPreTUYECKOT0 OOMEHA.

Peakiun matpuuHoro cuHTe3a. ['enermueckas wunHpopmarms u JIHK.
Peanmuzamus renernueckod mHGOpMAUM B KIETKE. | €HETHYECKUN KO M €ro
cBoiicTBa. Tpanckpunuus — matpuunblii cunte3 PHK. Tpancusamnus — 6uocunres
Oenka. Otanbl TpaHcysaiuu. KoaupoBanue amMuUHOKHCIOT. Ponb pubocoMm B
OuocuHTe3e Oenka.

Hexnerounsie popMsbl xxu3HU — BUpychl. ctopus oTkpbiTus BupycoB (/. U.
NBanoBckuil). OCOOEHHOCTM CTPOEHUS U JKU3HEHHOTO IMKJIa BHPYCOB.
bakrepruodaru. bosie3Hn pacTeHMil, XUBOTHBIX U YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHoneduuura yenoseka (BY) — Bo3Oyaurens CIIN/a.



OOparHast ~ TpaHCKpumuusi, peBepra3a W  uHTerpasa. lIpodunaktrka
pacmpoCTpaHeHUs! BUPYCHBIX 3a00JICBaHUI.

JdemMoHcTpanuu:

IToptpetsi: H. K. Konb1ios, JI. Y. IBanoBckui, K. A. Tumupsizes.

Tabmumpr u cxeMbl: «Twumbl utanusy, «Metabomzm», « MUTOXOHIPHUSY,
«DHepreTnueckuii 0OMen», «Xioporacty, «Portocunte3», «Ctpoenne JJHK»,
«Ctpoenue u pyHKIHMOHUpOBaHUE TeHa», « CuHTE3 0eKay, « [ eHeTHaecKkuii Koy,
«Bupycsl», «bakrepuodarmn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CI1/a,
O0akrepuodaray, «Permmkarus JJHK» .

OOGopynoBanue: Moaenv-anmumkanuu «Ynpoenue JJHK u tpanckpummmsy,
«buocunres 6enka», « CTpoeHue KIeTKm», MoAenb cTpykTypsl JTHK.

Tema S. PazMHoOKeHUEe 1 HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsiii 1uki, Wi >KU3HEHHBIW WK KieTku. MHTepdaza u MuTO3.
[Ipomeccrl, mpoTekatone B uMHTepdasze. Pernukaiys — peakuuss MaTpUYHOTO
cunre3a JIHK. Ctpoenune xpomocom. XpOMOCOMHBIMH Ha0Op — KapUOTHIL
JluriouaHeli W TAlUIOWJIHBIM ~ XPOMOCOMHBIE  HaOOphl.  XpOMATHUIHI.
[luromornyeckne OCHOBBI PA3MHOKEHUS W HHAUBHAYAIbHOTO PAa3BUTHUSA
OPraHu3MOB.

Henenune knerkn — muto3. Craguu muto3a. [Ipoueccel, npoucxoasimme Ha
PAa3HBIX CTAAUAX MUTO3d. BUOTOTUYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rudesnb KIETKH — arnonTo3.

®dopMbI pa3MHOKEHHS OpTaHU3MOB: Oecmoioe 1 1mojioBoe. Buabr 6ecmonoro
PAa3MHOXKEHUA: JIECJIICHUE HAABOE, IOYKOBAaHWE OJHO- W MHOTOKIIETOYHBIX,
Cropoo0Opa3oBaHKe, BETETATUBHOE pa3MHOKeHHe. MIcKycCTBEeHHOE KIIOHUPOBaHHUE
OPraHU3MOB, €0 3HAYEHUE ISl CENEKIUU.

[TosioBOE pa3MHOKEHHE, €r0 OTIUIHS OT OECTIOIOTO.

Meiio3. Cranuu meiio3a. IIponeccsl, mpoucXoasiiiue Ha CTaaUsIX MeHo3a.
[loBenenne xpomocoM B meno3e. Kpoccunrorep. buomorndeckuid CMbBICT U
3HAYECHUE MEHO03a.

I'ametorenes — mpoiiecc 0Opa3oBaHHS TOJOBBIX KJIETOK Yy >KMBOTHBIX.
[TonoBwie >xene3bl: CeMEHHUKA U AUIHUKA. OOpa3oBaHWE W PA3BUTHE IOJOBBIX
KJIETOK — TraMeT (CIepMaTo30W, SHIEKIeTKa) — CIEepPMaTOTeHe3 U OBOTCHE3.
Oco0OEHHOCTH CTPOCHHUS SHIEKIETOK U CIlepMaro30ouaoB. OIiog0TBOpEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3Buthe (OHTOTEHE3). OMOPHUOHATBLHOE pa3BUTHE
(oMOpuorenes). DTtanbl SMOPUOHAIILHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOnenue, racTpyisiuus, opranoreHe3. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPUOHAILHOTO Pa3BUTHA: TpsIMOE, HempsiMoe (JIMUYMHOYHOE). BrusiHue



Cpeanl Ha pa3BUTHE OPTAHU3MOB, (PaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIAEHHBIC
yYpOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHE3 LIBETKOBOI'O PACTEHHS: CTPOCHHUE
CEMEHHU, CTaIUU PA3BUTHSL.

JdemMoHcTpanuu:

Tabmumper m cxembl: «DOpMBI pa3sMHOKEHHUS OPraHu3MOB», «JIBoiHOE
OIUIOJOTBOPEHUE VY I1IBETKOBBIX pacTeHUil», «BereratuBHoe pa3MHOKEHUE
pactenmity, «J/lenenne xietkum Oaktepuity, «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kierounslii nukm», «Pemmakamus JIHK», «Muto3y,
«Meno3sy, «IIpsMoe u HenpsAMOe pa3BUTHEY, «] aMEeTOreHe3 y MICKONUTAIOIINX U
yenoBekay, « OCHOBHBIE CTal OHTOTEHE3 Y.

OOopynoBaHue:  MHKPOCKOI,  Mukponpenaparbl  «CriepMaTro30uIbl
MJIEKOTIMTAIOLIET0», «SIHIEKIIeTKa MIIEKOTIMTaroNero», « Kapuoknnes B KIETKax
KOpEIIKa JIyKa», MarHUTHas MOJIeJib-alIuIMKalus «/lenenue KIeTku», MOJIelb
JHK, monens meTada3zHON XpOMOCOMBI.

JlaGopaTopHble M IPpaKTHYECKUE pA0OTHI:

JlabopatopHast padotra Ne 3. «HabOmomeHue mMuTo3a B KIETKaX KOHYHUKA
KOPEIIKA JIyKa Ha TOTOBBIX MUKPOIIPEMAPATAX) .

JlabopatopHas pabota Ne 4. «M3ydeHue CTpOEHHUS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOTIpEnapaTaxy.

Tema 6. Hacie1c TBEHHOCTH H K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. ictopus pa3Butus reHeTUKU. Posb nurosiornu
1 SMOPHOJIOTUH B CTAHOBJICHWM TE€HETHKH. BKIaa pOCCHICKUX U 3apyOEKHBIX
yu4€HBIX B pa3BUTHE TEHETUKU. MeTonbl TeHETUKH (TUOPUI0IOTHIECKUM,
IUTOTEHETUYECKUM, MOJIEKYJIAPHO-T€HETUYECKUI1). (OCHOBHBIE T€HETUYECKHUE
MOHATHS. | eHeTHYecKasi CHMBOJIMKA, HCTIOJIb3yEMasi B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HacJIeJOBaHUs NMPU3HAKOB, ycTaHOBJIEHHbIE . MeHnnenem.
MoHoruOpuaHOE CKpeIMBaHWe. 3aKOH €IMHOOOpa3ws THOPHIOB TIEPBOTO
nokosjeHusi. IlpaBwio JTOMUHHMpPOBaHMS. 3aKOH paCHICIUIEHUsS MPU3HAKOB.
I'unore3a ynctotel ramer. [loaHOE M HENOJIHOE JOMUHUPOBAHUE.

JlurubpugHoe  CKpemBaHWe. 3aKOH  HE3aBUCUMOIO  HAcjeI0BaHUS
MpU3HAaKoB. [[uTOreHETHYECKWE OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUS.
AHamu3upytoliee ckpelrBanue. Fcnoas30BaHue aHATM3UPYIOMIETO CKPEIMBAHMS
JUTSL OTIPE/IeNIeHHsI TeHOTHUIIA OCOOU.

CueruienHoe  HaclieqoBaHue mnpusHakoB. Pabora T. Moprana 1o
CILICTUICHHOMY HACJIEIOBAaHUIO T'€HOB. HapyllieHne clenieHnsi TeHOB B PE3yJbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasi TEOPHS HACIIEACTBEHHOCTH. [ eHeTHUUeCKHE KapTHhI.



I'enernka mosla. XpOMOCOMHOE OIPEIETICHHUE MOJIA. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOTameTHble M TreTeporaMeTHble opraHu3Mbl. HacnemoBanwue
MMPU3HAKOB, CUEIUIEHHBIX C MOJIOM.

N3menunBOCTh. BUbl N3MEHUYNBOCTH: HEHACJIEICTBEHHASI M HACJIEACTBEHHASL.
Pons cpenbl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOIM(UKAIMOHHON N3MEHYUBOCTH. BapuarimoHHBIN psil ¥ BapHallMOHHAS KpUBas.
Hopma peakiun npuszHaka. KonmyecTBEHHbIE M Ka4eCTBEHHBIE MPU3HAKU U UX
HopMa peakiu. CBoiicTBa MO TM(UKAITMOHHOW U3MEHYUBOCTH.

HacnenctBenHas, wi TeHOTHNHMYECKas, M3MEHUYMBOCThb. KomOwHaTMBHas
M3MEHUYMBOCTh. Meilo3 M MOJOBOM TMpOIEcC — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTHU. MyTarimoHHas H3MEHUYMBOCTh. Kimaccudukaims MyTalyuii: TeHHbIE,
XpOMOCOMHBbIE, TeHOMHBIE. YacToTa M MpUYUHBI MyTallil. MyTareHHbie pakTophl.
3aKOH rOMOJIOTHYECKHUX PSJIOB B HacjeICTBeHHO M n3MenunBoctu H. M. BaBuiosa.

BuesnepHast HacI€ICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuotun venoBeka. OCHOBHBIE METO/bl T€HETUKHU
YeJI0BEKA: T€HeaJI0T Y eCKUM, OJIM3HEIOBBIN, IIUTOTCHETUY €CKUI, OMOXUMHUYCCKUH,
MOJIEKYJISIPHO-T'€HETUY €CKHIA. CoBpemeHHOE OTIpEIETICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[IIP-anamu3a. HacnmencTBeHHble 3a0o0JjieBaHUS 4YEJIOBEKA: T'C€HHBIC OOJIE3HH,
00JIe3HN ¢ HACJEICTBEHHOW MPEAPacIONIOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HHU.
Comarnueckue u reHepatuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpuHIMIBI
3JI0pOBOr0 00pa3a KU3HH, TUArHOCTUKH, TIPOPUIAKTUKA U JI€IEHUS TeHETHIEeC KX
0ose3Hel. MenuKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHKUE. 3HAYCHHE MEIUIIMHCKOM
TC€HETUKU B MIPEOTBPAIICHUH U JICYCHUN TeHETUYECKHX 3a00JIeBaHUI YeIOBEKa.

JdemMoHcTpanuu:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. M. BaBunos.

Tabmumpt w  cxeMbl: «MOHOTHOpUAHOE  CKpENMBaHUE W €T0
LIUTOTCHETUYECKAsI OCHOBa», «3aKOH PAaCIUCIUICHUS W €ro IUTOTeHEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI Tramer», «JlurubpumaHoe  CKpEIIMBaHUEY,
«uToornyeckue  OCHOBBI  TUTHOPHUIIHOTO  CKpeIMBaHUs»,  «Meho3s,
«B3aumopelcTBUEe a@IENbHBIX T'E€HOBY», «l'€HETMUYECKUE KapThl pPACTEHUH,
KUBOTHBIX W 4eloBeka», «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBaHUS,
CLICIUICHHOTO ¢ TojoM», «KapuoTumbel YenoBeka © KUBOTHBIX», «Bubl
M3MEHYUBOCTHY, «MoaudukaimoHHas U3MEHUYMBOCThY, «HacnenoBanue pesyc-
dakropay, «I'eHeTrka rpynm KpoBu», « MyTalluoHHas U3MEHYHUBOCTH.

OOGopynoBanue: MoJienu-ammmkanuu «MOHOTHOPUIHOE CKPELIMBAHUEY,
«Henosnnoe pomunupoBanue», «Aurubpuanoe ckpenmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOT W MHUKpormpenapar «Jlpo3oduna» (HopMa, MyTaruu
(hOPMBI KPBIIILEB U OKPACKH Teja), TepOapuii «['opoX moceBHOM.

JlaGopaTopHble H MPpaKTHYECKHE PAa0OTHI:

Jlabopatopnas pabota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTUOPHUIHOTO CKPEIMBaHUs y APO30(PHIIBI HA TOTOBBIX MUKPOTIpEapaTax».

Jlabopatopnas padota Ne 6. «M3yuenne Mo aupuKaMOHHON H3MEHIMBO CTH,
IIOCTPOEHNE BAPUALMOHHOT O Psi/ia U BAPUALMOHHOU KPUBOWY.

JlaGoparopnast padota Ne 7. «AHanu3 myTauuid y Apo30QuiIbl Ha TOTOBBIX
MHKpOMpenapaTaxy.

[lpaktnueckass pabora Ne 2. «CocTaBieHME M aHAIU3 POJIOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenexuusi opranu3zMoB. OCHOBBI 0HOTEXHOJIOT M.

Ceneknus Kak HaykKa W MPOILIECC. 3apOXKICHUE CEIEKINU U JIOMECTUKAIIUS.
Yuyenue H. . BaBunoBa 0 I1eHTpax TMPOUCXOXKIECHUS U MHOrooOpaszus
KYJbTYpHBIX pacTeHud. LIeHTpbl MPOUCXOKICHUS TOMAIIHUX KUBOTHBIX. COpT,
MOPOJ1a, IITaMM.

CoBpeMeHHbIe METOIbI CeNEKIMU. MacCOBbBIN U UHAUBUIYAIbHBIN OTOOPHI B
CENIEKIIMM PACTEHUHM M KUBOTHBIX. OIllEHKa 3KCTepbepa. bIM3KOPOIACTBEHHOE
ckpemBanre — HUHOpuAMHT. Yuctas muHus. CKpelMBaHWE YUCTBHIX JIMHUM.
I'ereposuc, wiu rudpunHas cwia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUJIUHT.
Otnanénnas rtuOpuau3amuss u  e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 U
MOJYyYEHUE TOJMUIUIONAOB. JlOCTHXKEHUS CEeNeKUMd pacTeHUM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacyb MNPOU3BOJACTBA. |'€HHAss WMHXKEHEpUs. JTarlbl
co3nanus pekomOmHanTtHOM JIHK wm TpaHcreHHerx opranm3MoB. Kiertounas
nHxeHepus. Knetounsie KylbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHNUE PACTCHUM.
KnonupoBanue BBICOKOMIPOIYKTUBHBIX CEJIbCKOXO3SIUCTBEHHBIX OPraHU3MOB.
Oxoyoruyeckue W dTHUeckue  mpobsembl. MO  —  reHeTudecku
MO IU(PHUITUPOBAHHBIC OPTAaHU3 MBI

JlemoHCcTpauuu:

[Toptpers: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmumpl U cxembl: kKapTa «lIEHTpbI MPOUCXOXKAEHHS M MHOTOOOpa3us
KYJbTYpHBIX pacTeHui», «Ilopoasl qoMaiHux KUBOTHEIX», «CopTa KyJIbTypHBIX
pactenuit», « Otnanénnas rudbpuauzanus», « Padots akagemuka M. ®. UBanoBay,
«IMomummonaus», «OO0BeKkTbl OMOTEXHONOTUM», «KIIETOUHBIE KYJIbTYpPhl U
KJIIOHUpOBaHKE»,, « KOHCTpyHpOBaHUE U IEPEHOC T'€HOB, XPOMOCOM.

OOGopyaoBaHue: MyJISIKU TJI0/10B M KOPHEIUIOIOB TUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHuil, repoapuii « CenbCKOX03SIUCTBEHHBIE PACTEHUS .



JlaGopaTopHble M IpaKkTHYECKHE padoThI:

Oxckypcuss «OCHOBHBIE METOABI M JOCTHKEHUS CEJIEKUMU PACTEHUH H
KUBOTHBIX (Ha CEJNEKIIMOHHYIO CTaHILIMIO, IUIEMEHHYO bepmy,
COPTOUCTIBITATENIbHBIM  y4acTOK, B TEIUIMYHOE XO34MCTBO, J1abopaTopuio
arpOyHMBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBo1I0OLIHOHHASI OMOJIOTHSA.

[IpeanochlIKM BO3HUKHOBEHHUS 3BOJIIOIMOHHOM TEOPUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B Ouosoruu. BiusiHue 3BOTIONUMOHHON TEOpUU Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BOMIOUMU. [lalleOHTONOTHYECKHME: TOCIEN0BATENbHOCTD
MOSIBJIEHUS] BHUJIOB B MaJI€OHTOJIOTUYECKON JIETONHCHU, MEPEXOJHbIE (POPMBL.
buoreorpaduueckue: cxo1cTBO U pazinyue payH u Gpaop MaTepuKOB U OCTPOBOB.

DOMOpPHOJIOTUUECKUE: CXOJICTBA M PA3IUuUsl SMOPUOHOB pa3HbIX BUIOB
MMO3BOHOYHBIX. CpPaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJOTUYHBIC,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHM3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IyTeH y BCEX
OPraHUu3MOB.

OomonuonHas Tteopuss Y. Jlapeuna. IIpeanoceuiku BO3HUKHOBEHUS
AapBUHM3MA. JIBWOKYIME CHIIBI SBOMIONMUA BUAOB 1o [lapBuHy (u30BITOYHOE
Pa3MHOKEHHE ITPU OTPAHUYEHHOCTH PECYPCOB, HEONIPEAEIEHHAS U3MEHYUBOCTb,
0opr0a3a cyecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3Boirouu (CTI) 1 €€ 0CHOBHBIE MOJIOKEHMUS.

Mukpossosronst. [Tomynsinys kak equHuIa BUAA U DBOJIOLUY.

JIBmwxymme cuiibl ((pakTOpBI) SBOIOIMKM BHJIOB B IIpUpoae. MyTallmOHHBIN
MpolecC U KOMOMHATUBHAS M3MEHYMBOCTH. [lomymsiimoHHBIE BOJIHBI U Jpend
reHoB. M3ossanusa u Murpanusi.

EctectBennsiii oTOOp — Hampasmistoumii  (akrop sBomonuu. Dopmel
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yiabTar 3BoJirouud. [Ipumeps
MpUCOCOONeHUH y opraHnu3MoB. ApoMop¢0o3bl U UNO0ATANTALUH.

Bun wu  BumooOpazoBanue. Kputepun Buga. OcHOBHBIE (POpPMBI
BH1000pa30BaHus: Teorpapuueckoe, IK0JIO0TUY eCKOE.

MakposBosonusa. PopMbl  3BOJIIOUMU:  (UIETHUECKasl, JIMBEpreHTHas,
KOHBEpIreHTHasl, mapaenbHasi. HeoOparumMocTs 3BOSIOLUY.

[IpoucxoxkaeHue OT HeCHEUAIM3UPOBAHHBIX NPEAKOB. [Iporpeccupyromas
crienuanu3anys. AJanTUBHAsA paJguarys.

JeMoHcTpanum:



[Toptpersr: K. Jlunnen, XK. b. Jlamapk, Y. Hdapeun, B. O. KoBanesckui, K.
M. bap, 3. I'ekkenb, @. Mromiep, A. H. CeBep11ioB.

Tabmuiet 1 cxembl: «Pa3BUTHE OpraHUYECKOT0 MUpa Ha 3eMIIey, «3apOIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrepukc», «Dopmbl  O0opbOBI  3a
cymecTBoBaHue», « EcTtecTBeHHBIN 0TOODP», « MHOTOOOpa3nue COPTOB pacTECHUI,
«MaoroobOpa3ue  mopoa  KMBOTHBIX»,  «llomymsamum»y,  «MyTtanuoHHas
U3MEHUYHMBOCTEHY», «ApoMopdo3sl», «nuoamantanuny», «OO0IIas aereHepanus»,
«IBmKkymme cwibl s3BoonMn», «Kapra-cxema wmapmpyra mnyremectBus Y.
JlapBuna», «boprba 3a cymectBoBanue», «IIpucnocoOIeHHOCT, OPTAaHU3MOB),
«I"eorpaduueckoe BUA000pa30BaHNUE», « IKOJOTUUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JUYHBIMH THIIAMH OKPAaCKH,
HaOOp MJIOJOB U CeMsiH, KoJUieKIus «lIpuMephl 3aUMTHBIX NMPUCTOCOOJICHUH Y
AKUBOTHBIX», MOJieNb «OCHOBHBIE HAMpPABIICHUS 3BOJIOLUNY, 00BEMHAs MOJENb
«CTpOoeHHe roJJIOBHOTO MO3Ta IO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, Kosekuus «Dopmbl COXpaHHOCTH
HCKOITAEMbIX JKMBOTHBIX M pacTeHui», Monenp ammumkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparel «Pa3Burne HacekoMmoro», «Pa3surue
JSTYUIKW», MUKponpenapar «po3zoduna» (Hopma, MyTauuu GopMbl KPbUIbEB U
OKpAacKH Tena).

JlaGopaTopHble M IpaKTHYECKHE PadoThI:

JlaGoparopnast pabota Ne 1. «CpaBHeHue BUAOB MO MOP(OJIOrHUECKOMY
KPUTEPHUIOY.

JlaGoparopnast pa6ota Ne 2. «Onmcanue nprucmocoOIeHHOCTH OpraHu3Ma
€€ OTHOCUTEIILHOTO XapaKkTepay.

Tema 2. BO3HUKHOBeHNeE U pa3BUTHE )KU3HU HA 3eMJIe.

JloHay4yHble TPEACTABICHHUS O 3apOXKIACHUU >XU3HH. HaydHble THIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emuie: abuoreHe3 M MaHCHepMUs. XHUMHUYECKas
ABOJIONMS. AOMOTEHHBIN CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHUYECKHUX.
DKCHEepUMEHTATLHOE MTOATBEPIKICHNE XUMUYECKOM 3BOIIOIIMY. HauanbHbie 3Tarbl
ouosiornueckoi sBomornuu. ['unoreza PHK-mupa. ®opmupoBanrne MmeMOpaHHBIX
CTPYKTYp Y BO3HHUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM M HX 3BOJIKOLMS.
PopMUPOBAHKE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3zButue xxu3nu Ha 3emuie no spaMm u nepuoaam. Karapxei. Apxelickas u
nporepo3oiickas dpbl. Ilameosolickas 3pa U €€ TEpPUOAbl: KEMOPHUUCKUH,
OPZOBUKCKUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIM, IEPMCKUM.

Me3so30¥icKas 3pa ¥ €€ epuoAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ Tepuoabl: MaJCOTCHOBbIM, HEOTECHOBBIM,
AHTPOTIOTEHOBBIN.



XapakTepucTUKa KIMMara U IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUH U
XKUBOTHBIX. [[osIBIEHNE, paciBET U BBIMUPAHUE FPYIII )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYeCKOTO MHpa Kak OTpakeHUE dBorouuu. OCHOBHBIE
CHCTEMAaTHUYECKUE IPYIIbI OPTaHU3MOB.

DBOIONYS YETIOBEKA. AHTPOIOJIOTHS KaK HayKa. Pa3BuTre npeacTaBiaeHuii o
MPOUCXOXKJICHUU YeJoBeKa. Meroapl u3ydeHus aHtpororeHesa. CxoicTBa u
pazInyus 4eIoBeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHE YEIOBEKA.

HBmwxyume  cwisl  (paktopel)  aHTpomoreHe3a.  HacnenctBeHHas
W3MEHUYMBOCTh M €CTECTBEHHbIH OTOOp. OOIeCTBEHHBIN 00pa3 KHU3HH,
M3TOTOBJICHUE OPYIUN TPYa, MBIIJICHUE, PEYb.

OCHOBHBIE CTaAUU U BETBU 3BOJIIOLMHU YEJIOBEKA: ABCTPAIONMUTEKH, YenoBeK
ymensii, YenoBek npAMoxonAlmi, YenoBek HeaHAEPTAIbCKUM, YenoBek
pa3yMHbIi. Haxonku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHMs, 001acTb
pacrnpocTpaHeHus, 00bEM roJJIOBHOTO MO3ra, 00pa3 )KU3HU, OpyAUsL.

Yenoseueckue packl. (OCHOBHbIE OOJIbIIME pachl: EBPOINEOUIHAS
(eBpasmiickasi), HErpo-aBCTpajoujHas  (PKBATOpPUA/IbHAS),  MOHIOJIOMIHAS
(a3marcko-amMepukaHckas). UepTel  NpPUCNIOCOOJIEHHOCTH  MpPEICTaBUTENEH
YEeJIOBEYECKUX pac K YCJIOBHSIM CYILECTBOBaHUA. ENMHCTBO YenoBeUYECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpersi: @. Penu, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuupl 1 cxembl: «BosaukHosenne CoJiHeYHOI cucTeMbl», «Pa3Burue
opraHudyeckoro wmupa», «PacturenbHas Kkietka», «KUBOTHas KIETKay,
«IIpokapuotnueckas kierka», « CoBpeMeHHasi CHCTEMa OPTraHUYECKOr0 MHUPay,
«CpaBHEeHHE AHATOMHYECKHX YEpPT CTPOCHHUS 4YEJIOBEKa W YEIOBEKOOOpPa3HBIX
00e3bpssH», «OCHOBHBIE MeCTa TAJICOHTOJOTHUYECKUX HAXOJOK IMPEIKOB
COBPEMEHHOTO 4ENOBEKa», «JlpeBHenume moan», «JpesHue moau», «llepBbie
COBpEMEHHBIE IOAN», « HenmoBeueckue pachi».

OGopynoBanue: wmympku — «lIpoucxoxnenue  yenoBeka»  (OFOCTHI
ABCTPAJIONIUTEKA, MUTEKAHTPOIA, HEaHJePTaIblla, KPOMAHbOHIIA), CJCMKH WIN
M300paKEHUST KaMEHHBIX OPYIHMM TMEepPBOOBITHOTO 4YelOBeKa (KaMHHU-YOMIEPHI,
pyowmna, ckpebiia), TeOXpOHOJIOTHYECKass TalOnuI@a, KoJUieKius «Dopmbl
COXPaHHOCTH UCKOTIAEMBIX dKUBOTHBIX U PACTCHUIN.

JlaGopaTopHble H IPpaKTHYECKUE PAa0OTHI:

[Tpaktrueckas padora Ne 1. «M3yueHne UCKOTIAaEMbIX OCTATKOB PACTEHUN U
YKUBOTHBIX B KOJUICKIIUSIX)).



DKCKypcus «DBOJIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WK KpaeBeaueCKui My3eit).

Tema 3. Opranu3Msbl M OKpYKaI0LIAsi cpejaa.

DKOJIOTHA KaK HayKa. 3a/1a4u ¥ pa3/iesbl 9KOJOTUU. MeTO1bl 3KOJI0TMueC KU X
UCClieI0BaHUI. DKOJIOTrHUYECKOE MUPOBO33PEHUE COBPEMEHHOI O UETIOBEKA.

Cpenpl oOuTaHMsi OpraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonorudeckue ¢axktopsl. Krmaccudukamus skojgoruyecknx (HakTopos:
abuoThyeckre, OWOTHYECKHE U AaHTPOIMOTeHHbIE. JlelCTBHE SKOJOTHYECKUX
(hakTOpOB Ha OPTraHNU3MBI.

Abuotnueckue (HakTophl: CBET, TEMIIEpATypa, BIaXHOCTh. DOTOMEPHUOIU3M.
[Ipucniocobnenus OpraHU3MOB K  JIEUCTBHIO aOMOTHYECKUX  (DaKTOPOB.
buonornueckue puT™msl.

buotuueckue  ¢aktopsl.  Buasl = OMOTHMYECKMX ~ B3aMMOJEHCTBHUIA:
KOHKYPEHIIUSI, XUIIIHUYECTBO, CuMOM03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIMU3M,
HeUTpanu3M. 3HaueHUE OMOTHMYECKUX B3aMMOJEUCTBUI [JIsl CYILECTBOBAHUS
OpPTaHMU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEepUCTHKU mnomysinud. (OCHOBHBIE MOKa3aTeIu
HNOMYJISIUU: YUCIEHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IMPHUPOCT,
Murpanus. J[mHamuka 4ucIeHHOCTH OMYJISIUU U €€ peryJIsiiusl.

JdemMoHcTpanuu:

[Moptpetsr: A. 'ym60mbar, K. @. Pynwe, O. ['ekkernsb.

Tabmuup! u cxemsl: kapta «IIpuponnsie 30Hb1 3eman», «Cpeabl oOUTaHUS
opranu3zMoBy», «®oronepuoanmsmy», «llomymsinumy, «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH MOMYIALMU UHPY30pun-Tyhenbkm», «[Iummessie nenmy.

JlabopaTopHblie M IPaKTHYECKHE PA0OTHI:

Jlabopatopnas padota Ne 3. «Mopdoaorudeckrue 0COOCHHOCTH pac TCHUH U3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopnas pabota Ne 4. « Bnusinue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[IpakTrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJSLUN Pa3HBIX BUIOB
pacTEeHUIN.

Tema 4. CooO1iecTBa M 9K0JI0rHYECKHE CHCTEMBI.

CooOwiectBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUAOBAs,
MPOCTpPaHCTBEHHAas, Tpoduueckas (muiueBasi). Bunbl-nomuHantel. CBsi3u B
OMOI1IeHO3E.

Dxonorudeckue cucteMbl (3Kocuctemsbl). llonstue 00 »sKocucTeMe u
ouoreoueHo3e. DOyHKIHMOHAIbHbIE KOMIOHEHTbl 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peylieHTbl. KpyroBOopoT BEIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (mUIEBbIC) YPOBHU OKOCHCTEMBbI. [IuieBbie I1eMM HW CETH.
OcHOBHBIE TMOKa3aTeId YKOCUCTEMbI: OHMOMacca, MPOAYKIHUS. IKOJOTHYECKUE
MUPaMUIbl: TPOJIYKIUU, UHCIEHHOCTH, Omomacchl. CBOWCTBAa 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPErYJIsilius, pa3Butre. CyKieccus.

[IpupoaHbIEe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. IKOCUCTEMA XBOMHOIO
WA IIUPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE  YKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe v X035MCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobOpazue kak ¢akTop YCTOMYMBOCTU 3KOocucTeM. CoxpaHeHHe
OMOJIOTUUECKOTO pa3HO0Opasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocdepni. Kupoe BemectBo U ero ¢yHkuuu. OcoOeHHOCTH OMocdepbl Kak
rI00aNbHOM 3KOCHCTEMbl. JlMHaMHUecKOoe paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThsl BeniecTB U OMOre0XUMUYECKHUE HUKIIbI 3JIEMEHTOB (YIiiepoja,
a30Ta). 30HATbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B OMochepe 3emiin. AHTPOINOTeHHbIE U3MEHEHUs B Onocdepe.
['oGanbHbIE SKOJOTUYECKHUE TPOOIIEMBI.

CocyuiecTBOBaHUE MIPUPOBI 151 YEeJI0BEYECTBA. Coxpanenue
61opazHooOpa3us Kak OCHOBA YCTOMUHUBOCTU Orocdepbl. OCHOBA pallMOHATIBHOT O
yIOpaBJeHUSd NPUPOJHBIMU pecypcaMu M UX UCHoJb30BaHue. JlocTuxeHus
OMOJIOTUH U OXPaHa MIPUPO/IBI.

JdemMoHcTpanuu:

IToptpetsi: A. k. Tenciu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumpr u cxembl: «llumeBsie nenmm», «bBHONEHO3: COCTaB U CTPYKTYpay,
«IIpuponusie cooOmecTBay, «llemu muTanus», «IKOJIOTUYECKAs MHPAMUIAY,
«buocdepau uenopek», « IKOCUCTEMA IMUPOKOJIUCTBEHHOTO Jieca», « IKOCHUCTEMA
XBOWHOTO Jjeca», «buoneno3 Bomoéman, «ArpoimeHo3», «lIpumMepHbie
AHTPOIIOTEHHbIE  BO3JCUCTBUSA Ha MNOpUPOAY», «BaxHeulme WCTOYHHUKU
3arpsA3HeHUsl BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BaxkHelIasi cOCTaBIIAIONIAs
ouochepnl», «DakTophl nerpagauuu nousy, «llapaukoBsiil 3pdexr», « DakTopbl
PaAMOaKTUBHOTO 3arpsisHeHus: Ouocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopor yraepoaa B Ouochepe», «Kpyroopor azora B npupoae».

O6opynoBanue: Mojenb-anmumkanus « TunuuHble OMOLIEHO3bI», repoapuii
«PacturenbHble cO00I1IECTBA», KOJUIEKIUHU « bronieno3y, « Bpeaurenu BaxxHe X
CEINbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapum M KOJUIEKLIMH PAcTeHUM U
KUBOTHBIX, MPUHAJJIEKAIIME K PA3HBIM AKOJOTMYECKUM TpylnaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit ®Penepaunu, H300pakeHUsT OXpPaHSAEMbIX BUIOB
PaCTEHHUM U YKUBOTHBIX.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOT'PAMMEBI 11O
BNUOJIOTMN HA  BA30OBOM VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBlIMBalOTCS TPeOOBaHUS K pe3ylibTaTam
OCBOEHMsI OOYyYarOIIMMHUCS MpOrpaMM CpEIHEro oOuero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATbBI

B cTpykType JIMYHOCTHBIX pE3YyIbTATOB OCBOCHHS Ipeamera «buosorus»
BBIJIETICHBI CIIEIYIOIIME COCTABJISIONIME: OCO3HAHUE 00YYAIOIIMMUCS POCCHICKOM
rPaXIaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEILHOCTH
U CAMOOTpPEICICHUIO, HaIuYhMe MOTHUBAllMM K OOy4YeHHi0 OHOJOTHH,
[[eJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KITFOYEBBIX I[EHHOCTEH M MCTOPUYECKUX TPAAHUIMKA Pa3BUTHS OMOJOTHYECKOTO
3HaHMSI, TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MNPUCYIIUMU CUCTEME
OMOJIOTHYECKOTO 00pa3oBaHUsA, HAIMYHE OSKOJOTHUYECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTY CTaBUTh LIEJIM U CTPOUTH )KM3HEHHbBIC TJIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS Npeamera «buonorus» nocTurarorcs B
€IUHCTBE Y4YeOHON W BOCHHUTATEIbHON JEATENbHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMH POCCUNCKUMU COIMOKYIbTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO -
HPABCTBEHHBIMU 1IEHHOCTSIMHU, TIPUHATHIMU B OOIIECTBE MPABUIAMH U HOPMaMHU
MOBEJEHUSI W CHOCOOCTBYIOT MPOLECCAM CaMOIIO3HAHMsI, CAMOBOCIIUTAHUS U
CaMOpPa3BUTHSI, PA3BUTUS BHYTPEHHEH TMO3UIMU JMYHOCTH, MaTPUOTU3MA,
YBOKEHUS K 3aKOHY U IIPABOIOPSAKY, YEJIOBEKY TPYAa U CTAPIIEMY IOKOJIEHUIO,
B3aUMHOTO YBa)KEHUsSI, OCPEKHOTO OTHOIIECHUS K KYJIbTYpHOMY HACIICAUIO U
TpaauLMsIM MHOTOHAIMOHAILHOTO Hapoaa Poccuiickont denepannn, mpupoae u
OKPYKarOIIeH cpee.

JIM9HOCTHBIE PE3YNbTaThl OCBOEHHUS Yy4eOHOro mnpeamera «buomorus»
JOJDKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH 00YYaIOIMXC S PYKOBOICTBOBATHCS
copMUpPOBaHHOW BHYTPEHHEH NO3UIMEH JIMYHOCTH, CUCTEMOM IICHHOCTHBIX
OpHUEHTAIui, TO3UTUBHBIX BHYTPEHHUX YyOEXKICHMI, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, paclIMpeHne KU3HEHHOTO
OIbITa W OIbITA AEATENHbHOCTU B MPOILECCE peaM3allMi OCHOBHBIX HAIpPAaBJICHUN
BOCIIUTATENILHOM IEATETbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOTO BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH IPAKTAHCKON TOZUIIMH 00yUJaIOIIEr0Cs Kak akTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIECTBa;



OCO3HAaHHWE CBOWX KOHCTUTYIIMOHHBIX TpPaB W O0OS3aHHOCTEH, YBaKEHHE
3aKOHAa M MPaBOTIOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH NPHU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEHICHUU y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHIMOJIHECHUH
OMOJIOTUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ONPEACIATh COOCTBEHHYIO ITO3HIIMIO TI0 OTHOIICHUIO K
SIBJICHHSIM COBPEMEHHOM )KM3HU U OOBSICHSTH €€;

YMEHHUE YUHUTHIBAaTh B CBOMX JICUCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIFOJICH C pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU [ICHHOCTSIMU U
COILMAIbHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, TIO3HABATEILHBIX M MCCJEAOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHOIIICHUS K MHEHHUIO OMNMOHEHTOB NPHU OOCYXIEHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJICPKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IESITEILHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

copMupOBAHHOCTh pOCCHUICKOU TPaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH MEpE]l
Ponunoyi, ropmoctu 3a cBOM Kpa, cBOK PoanHy, CBOM S3BIK M KYJbTYpY,
MPOILIOE U HACTOAIIEE MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACTEAUIO U TAMATHUKAM MIPUPOIBI,
JNOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OWOJOTHH, TMOHUMAHWsA 3HA4YeHUS OWOJOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)XEeHHIO U 3ammuTte OTedecTBa,
OTBETCTBEHHOCTb 32 €r0 CYIbOY;

3) AYXOBHO-HPABCTBEHHOI 0 BOCTTUTAHUSA:

OCO3HAHME TYXOBHBIX ICHHOCTEW POCCUKMCKOTO HAPO1a;

c(opMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBECHUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JMYHOI0 BKJIa/1a B TOCTPOEHHUE yCTOMUUBOTO Oy AYyIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHITUA L[IEHHOCTEW CEMEWHOW KU3HU B COOTBETCTBUU C
TpaguLusMU Hapo 0B Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHONICHHE K MUPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHU;



NOHUMAaHHE SMOLIMOHAIBHOTO BO3AEHCTBUSA )KMBOM PUPO bl U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUJAX HUCKYCCTBA, CTPEMIICHUE
MPOSBJISITH KAUE€CTBA TBOPUECKOU TMYHOCTH;

5) ¢pusuveckoro BocnuTaHusA, GOPMHUPOBAHUS KYJbTYPbl 310POBbS H
IMOLMOHAJBLHOIO 0JIAr OO YU S:

MOHUMAHUE M peanu3alnus 3J0pOBOTO W 0e30macHOTO o0pasza KU3HH
(310poBOE  TUTaHWE, COOJIIOJIEHWE TUTHMEHWYECKHX TMpaBUiI W HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATAA U OTIbIXa, peryisipHas QuznuecKas
aKTUBHOCTb), OEpPEXHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIUEHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHUMAHUE IIEHHOCTH MPaBWI HHIUBUIYAILHOTO W KOJUIEKTUBHOTO
0€30MacHOro MOBEJECHUS B CUTYAIUSAX, YTPOKAIOIIUX 37J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME TMOCJICACTBUN U HEMPUSATUS BPEAHBIX MPUBbIYEK (YHOTpPEOICHNUS
AJIKOT'0JIs1, HAPKOTUKOB, KypEHUS );

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTbH K TPYZly, OCO3HaHHE IEHHOCTH MAaCTEPCTBA, TPYA0TIO0UE;

FOTOBHOCTh K AKTUBHOM JI€ATEIbHOCTH TEXHOJOTHMUECKON M COLMAIbHOMU
HaIpaBJIEHHOCTH, CLIOCOOHOCTh MHULIMMPOBATh, IJIAHUPOBATh U CAMOCTOSITENILHO
BBIIIOJIHATD TAKyHO JAESTEILHOCTD;

UHTEpEC K pa3iMuHbIM cepam mpodeccuoHaIbHON AeATeNbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIA BBIOOp Oynyimie mnpodeccuu W PeaTn30BBIBATH
COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa3OBaHUIO Ha
MNPOTSKEHUU BCEU )KU3HU;

7) 3KOJIOTN4eCKOT0 BOCIIMTAHMS:

AKOJIOTUYECKH IIeJIecO00pa3HOe OTHOIICHHE K MNPHUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHMSI;

MOBBIIIIEHWE YPOBHA D3KOJIOTMUECKOW KYyJIbTYyphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB M OIIGHKHM HMX BO3MOXHBIX TOCJIEACTBUN JIs
OKPYKarollen Cpe/ibl;

OCO3HaHHE TI00aTBLHOTO XapakTepa 3KOJIOTHYECKUX MPoOJieM M MyTed uX
pelieHus;

CIIOCOOHOCTh HCTOJIb30BaTh MpPUOOpETaeMble MPU H3YYEHUU OUOJIOTUU
3HAHMSIT M YMEHHUS TPU PELIEHUH NpPOoOJEeM, CBSI3aHHBIX C PALUOHAIBHBIM
MPUPOAONOJIb30BaHUEM  (COOJIOEHUE TMpaBWi I[OBEJEHUS B  NPUPOJE,
HalpaBJICHHBIX HAa COXPAaHEHHE PAaBHOBECUS B DKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, OnoCchephl);



AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCIAIMX BpEH  OKPYKAIOIIECH
NPUPOIHON cpele, yMEHHE NMPOTHO3UPOBATh HEOIAroNnpusTHBIE SKOJIOTHYECKHUE
IIOCJICACTBUS IIPEAIIPUHAMAEMBIX IEUCTBAN U NTPEAOTBPAILATH UX;

HaJIMYME PA3BUTOTO IKOJOTUYECKOI 0 MBILIUIEHNUS, SKOJIOTUYECKOU KYJIBTYPBI,
OIIbITa NEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATHCSI UMU B MO3HABATEIHLHOM, KOMMYHHUKATUBHOW U COLMATIBLHOU
MIPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU IEATETLHOCTH 3KOJIOTHYEC KO I
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOUW MPaKTUKW, OCHOBAHHOTO HA JUAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOW WM YMTATEIbCKOM KYJbTYpbl KaK CpEICTBa
B3aWMOJICUCTBUSA MEXTY JIFOJAbMH U TTO3HAHUS MUPA;

MOHUMaHUe crenupukd OHUOJOTUM KaK HayKH, OCO3HaHus €€ poju B
(GOopMUPOBAaHUM PALMOHATBHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
MIPEACTAaBICHUSI 00 OKPYXKAlOUIEM MHUpE KaK O €IMHCTBE MPUPOJbI, YEIOBEKa U
00111eCTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpoOseM
COXpaHEHUs IPUPOJHOTO PABHOBECHSI;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJI1 COBPEMEHHOW LIMBWIN3ALNU:
obecrnieueHrss HOBOT'O YPOBHSI Pa3BUTUSL MEIMIMHBI, CO3/JaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pelaTh pPEeCypcHble MpOoOJIeMbl  Pa3BUTHUSA
YeJI0BEUECTBA, MOUCKA MyTel BHIX0JIA U3 TVI00ATbHBIX KOJOTUYECKUX MPOOIIeM U
obecrieyeHns  mepexoda K  YCTOMYUMBOMY  pa3BUTHUIO, PAalMOHAILHOMY
UCIIOJIb30BAaHUIO MPUPOAHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJyY€HWU OHMOJOTMYECKUX 3HAHUH B IIENAX
MOBBIIIEHUsT OOIEH KyJIbTypbl, €CTeCTBEHHO-HAyYHOM TpPaMOTHOCTH, Kak
COCTaBHOU 4acTH (PyHKIIMOHAILHON IPaMOTHOCTH O0ydaromuxcsi, GopMupyeMoi
MIPU U3y4EHUU OHUOJIOTHH;

MMOHMMAHHE CYIIIHOCTH METOJIOB MO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM WUCIOJb30BaTh TMOJydyaeMble 3HAHUSA I aHauu3a Hu
O0OBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U NPOUCXOIAIIMX B HEM U3MEHEHUH,
yMEHUE JeNaTh OOOCHOBAHHBIE 3aKIIOUEHHUS Ha OCHOBE HAYYHBIX (aKTOB H
VMMEIOIIMXCS JAHHBIX C LEIbI0 OJIY4EHHUS TOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJOTHUUECKUE 3HAHUA JJIS
pelieHus Npo0seM B pealibHbIX dKU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LICHHOCTH HAay4YHOM IEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCJIEA0BATENbCKYIO IEITENIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;



FOTOBHOCTh M  CHOCOOHOCTh K HENpPEPHIBHOMY OOpa3oOBaHHIO H
caM000pa3oBaHMI0, K aKTUBHOMY IOJIy4YEHHIO HOBBIX 3HAaHUM MO OHOJIOTHMHU B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS yuyeOHOTO mpenmera «buomorusy
BKJIIOYAIOT: 3HAUYMMbIe i1 (POPMHUPOBAHHS MHUPOBO33PECHUS OOYJArOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHATHS, OTPAYKAIOLIHIE
[IEJIOCTHOCTh HAYYHOW KApTHHBI MHpa M CIEHU(HUKYy METOJIOB ITO3HAHUS,
HCTIOJIb3YEMBIX B €CTECTBECHHBIX HayKax (BEIECCTBO, DHEPTHS, SBJIICHUE, MPOIIECC,
CHCTeMa, HaydHBIH (pakT, MPUHIINI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
WCcCleloBaHNe,  HAOIOJEHWe, W3MEpeHHe, OJKCIEPHUMEHT ©  APYTHX),
VHUBEpCAIbHBIC ydeOHbIe JeHCTBUS (ITO3HABaTENbHBIC, KOMMYHHKATHBHBEIE,
PEryJISITUBHBIC), obecrnieunBaroIe dbopmupoBanue (GYHKIIMOHATBLHO T
IPAaMOTHOCTH W COIMAILHOM KOMIICTEHIIMH OOYyYaroIIMXCs, CIOCOOHOCTh
00yJaroIMXCS WCTIO0JIb30BaTh OCBOCHHBIEC MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PCHUECKUE 3HAHWSA W YHUBEpCAlIbHbIE ydcOHBIC JCHCTBUS B
[I03HABATEIIbHOM M COLMAIIbHOU IPAKTHUKE.

MeranpenMeTHbie pe3yiabTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEr0 OOIIero
00pa30BaHuUs TOJKHBI OTPAXKaTh:

OBiajeHue  YHHBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJbHBIMH
AeUCTBUSAIMU:

1) 6a3oBbIe JJOrMUeCKHe 1€ HCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh UM aKTyaIU3UpOBaTh  MPoOJIEMY,
paccMaTpuBarh €€ BCECTOPOHHE;

MCMOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHaynm3a, CUHTE3a, CPaBHEHUS, KJIaCCH(UKAIIH, 0000IIIEHNS ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHITHI (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBAThH
CBSI3H C IPYTUMH ITOHITHSIMH );

OTIPEACIATh IEIN JCSITCILHOCTH, 3ajlaBas IapamMeTpbl M KPUTCPHH HX
TOCTIKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATCILHOCTH C TTOCTABICHHBIMH LEISIMU;

HCTIOJIb30BaTh OMOJIOTUYECKHE MTOHIATHS 1151 00bsICHEHHS (DAKTOB U SIBJICHUM
YKUBOW MPUPO/IbI;

CTPOUTh JIOTHYECKHE paCCYXIeHUS (MHAYKTUBHBIC, IEAyKTHUBHBIE, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W NMPOTHBOPEYHUS B PacCMaTPHBACMBIX
SIBJICHHSIX, (DOPMYTMPOBATH BEIBOJIBI U 3AKITFOUCHUS

MPUMEHSTh  CXEMHO-MOJICJIbHBIE  CPEACTBA  JUIA  IPEACTaBIICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHWN B M3Y4aeMbIX OMOJIOTHUYECKUX O0BEKTax, a



TaKK€ MPOTUBOPEYMH  PA3HOrO  POJAa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX UCTOYHHKAX;

pa3pabarbiBaTh IUIAH pEIICHHs] MPOOJIEMbl ¢ y4ETOM aHaIM3a MMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCHUTB KOPPEKTUBBI B IEATENBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MTOCJIEICTBUM 1EATEIbHOCTH;

KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B YCJIOBHSIX PeaJbHOTO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BblIe HCCJIEI0BATEIbCKHE 1eliCTBUS:

BJIaJIETh HAaBbIKaMU Y4eOHO-UCCIIE0BATENHCKON U MPOEKTHOM 1eATEIbHOCTH,
HaBbIKaMU  pa3pelieHuss 1npoOJsieM, CNOCOOHOCTbIO U TOTOBHOCTHIO K
CaMOCTOSITETbHOMY IOMCKY METO0B PEUICHHUS PAKTHYECKUX 337a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJI0B ITO3HAHUS;

MCNOJIb30BaTh PAa3JIMYHbIC BUABI AEATEIBHOCTA MO IOJYYEHUIO HOBOIO
3HaHMSI, €ro MHTEPIpEeTalru, NpeoOpa3OoBaHUI0 M NPUMEHEHHIO B Y4EOHBIX
CUTYallUsIX, B TOM YHCJIE IPU CO3/IaHUN yYEOHBIX M COLUAIIbHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIN THUIl MBIUUICHUS, BJIaI€Th HAYYHON TEPMHUHOJIOTHEN,
KIIFOYEBBIMU MMOHATUSMHU U METOJAMU;

CTaBUTh M (GOPMYIMpOBaTh COOCTBEHHbIE 3aJaud B 0Opa3zoBaTelbHOMN
JESATEIIbHOCTH U AKU3HEHHBIX CUTYalUsX;

BBISIBISITh TNPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyalU3UpOBaTh 3ajadvy,
BBIJBUraTh THUIIOTE3Y €€ PELICHUs, HAXOJIWUTb apryMEHThl JUIs JOKa3aTeIbCTBA
CBOMX YTBEPK/ICHUH, 3a71aBaTh IapaMETPhl U KPUTEPUU PELICHNUS;

AHAIM3UPOBATh IOJYYEHHbIE B XOJE PEUICHUs 3aJaud pPE3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh 1IEJICHANPABICHHBIN MOUCK TIEPEHOCa CPEACTB U CIOCOOO0B
JeiCTBYSA B MPO(PECCUOHAIBLHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO U MPAKTUYECKYIO OOJacTH
KUZHENESATEIIbHOCTH;

yMETh UHTEIPUPOBATh 3HAHUS U3 PA3HbIX YUEOHBIX IPEAMETOB;

BBIJIBUTaTh HOBBIE WJEH, Npe/JiaraTh OpUrHHAIbLHBIE OAXObl U PELICHUs,
CTaBUTh NPOOJIEMbI U 337]a4H, JOIYCKAIOIIME aJIbTEPHATUBHBIE PEIICHUS.

3) paborta ¢ nuH(popManMei:

OPHUEHTHUPOBATHCS B PA3JIMUHBIX UICTOYHUKAX MHPOpMALIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-NOMYJSIPHOM JMTEpaType, OHOJOTMYECKUX CIIOBAPSAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B VHTEpHeTE), aHaIM3UpOBaTh



UHGOPMAITUIO Pa3IMYHBIX BUOB U (DOPM MpeACTaBICHUS, KPUTUIECKH OLICHUBATh
€€ T0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTH;

dbopMynHpoBaTh 3aMpPOCHl U MPUMEHATH PA3IMIHBIC METOBI TIPHU MOUCKE U
oTOOpe OMOJOTHYECKON MHPOpMAITUH, HEOOXOIUMOM JJIs BBITTOJHEHUS YICOHBIX
3amay;

npuoOpeTaTh OMBIT HMCIOJb30BaHUS HH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOT U, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIb30BAHMS PA3TMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSATENbHO  BBIOMpATh  ONTUMAIbHYIO  (QOpMY  MpeACTaBICHUS
Ouosiornueckoi nHpopmaruu (CXembl, rpapuKu, IUarpaMmbl, TAOIUILIBI, PUCYHKH
H Apyroe);

UCIIOJb30BaTh HAy4YHbIM SI3BIK B KAuyeCcTBE CpeACTBa Ipu padoTe ¢
Ouosiornuecko uHpoOpMaIMe: NPUMEHATb XUMHUYECKue, (U3UUecKue u
MaTeMaTU4YeCKUe 3HAKW M CHUMBOJIbI, (OpMysbl, abOpeBUaTypy, HOMEHKIATYpYy,
UCIIOJb30BaTh U MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CpEICTBA
HarJIsiTHOCTH;

BJIQJICTh ~ HABbIKAMM  PAaCIllO3HABAHWUS U 3alUTHl  UHPOpPMAIUH,
MH(OPMaMOHHOM 0€3011aCHOCTU TMYHOCTH.

OBJ1aieHH e YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU 1€ iCTBUSIMH

1) oO1enme:

OCYIIECTBIISITH KOMMYHUKAIIMH BO BeeX cepax )KU3HU, aKTUBHO Y4acTBOBAThH
B JIUajore WM JTUCKYCCHU MO CYIIECTBY OOCYKIaeMOl TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIACHHUS OTHOCUTEIHLHO BBITIOJHEHHS TpeasiaraeMoin
3a/1a4d, YYUTHIBaTh UHTEPECH M COTIACOBAHHOCThH MO3UIUNA APYTUX YIACTHUKOB
JAAJIOTa WK TUCKYCCHUHN);

pacro3HaBaTh HEBEpOAIbHBIE CpEACTBa OOINEHHWS, MOHMMATh 3HAYCHHUE
COLMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IUKTHBIX CUTYallWH,
YMETb CMATYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU croco0aMu OOIEHHS] U B3aUMOJEHCTBUSA, TOHUMATh
HaMEpPEHUs JPYruX JItoJIeH, MPOSBISATh YBAKUTEIHHOE OTHOILIICHHUE K COOECETHUKY
U B KOPPEKTHOU popme popMynrupoBaTh CBOU BOZPAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JaraTb CBOIO TOYKY 3PEHHUSI C HCIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB.

2) coOBMeCTHAA 1€eSITeJIbHOCTD:

MOHUMAaTh U WCIOJb30BaTh MPEUMYILIECTBA KOMAaHAHON U MHAUBUAYAIbHOM
pabOoThI IPU pELICHUH OMOJIOTUYECKOM MPOOJIeMbl, 000CHOBBIBATH HEOOXOUMOCTb
MIPUMEHEHHSI TPYIIIOBBIX (POPM B3aUMOJEHCTBUSA MIPU PEIICHUH Y4eOHOM 3a1a4u;

BbIOMpAaTh TEMAaTUKy M METOJIbl COBMECTHBIX IEUCTBUM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM KayKIOT0 UJIEHA KOJIJIEKTHUBA,



OpUHUMATh LEIM COBMECTHOM  JI€ATEIbHOCTH, OPTAHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSA MO €€ NOCTHKEHUIO: COCTABJIATH IUIAH JIEMCTBUM,
pacmpeneniaTh pojad ¢ y4€TOM MHEHMH Y4aCTHHKOB, OOCYXKIaTb pPe3yJbTaThl
COBMECTHOM PabOTHI;

OLICHMBAaTh KAauyeCTBO CBOET0 BKJIAJa M KaXIOI0 yYaCTHHKA KOMaHIbl B
00IIMiA pe3ysbTaT M0 pa3pad0TaHHBIM KPUTEPHSIM;

mpeasiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh HJIEW C TMO3UIMH HOBU3HBI,
OPUTMHAIbHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIATh TMO3UTHBHOE CTPATETHUYECKOE TMOBEAECHUE B PaA3IMYHBIX
CUTYaIUsX, TPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiajeHue yHUBEPCAJbHBIMU PeryJIATUBHBIMH 1€ HCTBUSIMH

1) camoopranuszanus:

UCIIOJb30BaTh OHMOJIOTMUECKUE 3HAHMUS JJI BBISBICHUS NOpoOJIeM U HUX
pEIIeHUs B dKU3HEHHBIX U YUEOHBIX CUTYaLIUAX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKUX 3HAHUI II€JIEBbIE M CMBICJIOBBIE
YCTAHOBKHM B CBOUX JEUCTBUSX UM MOCTYNKaX MO OTHOIIEHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAFOIINX;

CaMOCTOATENBHO OCYILECTBISTh MMO3HABATEIbHYIO JESTEIbHOCTD, BBISBISATD
po0JIEMbl, CTABUTh U (OPMYIUPOBATh COOCTBEHHBIE 331a4l B 00pa30BaTEIbHOM
JESATEIIbHOCTH U dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIbHO COCTAaBIATh IUIAH pEIIEHUS MNpoOJeMbl €  Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPENOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHIMpsATh PaMKH y4eOHOT0 peMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JenaTb OCO3HAHHBIN BHIOOD, ApIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OIICHUBATh MTPUOOPETEHHBIH OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO MIMPOKOW SPYAULIMU B
pa3HBIX O00JIACTAX 3HAHMWM, MOCTOSHHO TMOBBIIIATH CBOW O0Opa30BATENBLHBIA H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYal[UsIM, BHOCUTh KOPPEKTUBBI B JESITEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM;

BJIJIETh ~ HAaBBIKAMU  [O3HABATe€IbHOM  peduieKcuM KaKk  OCO3HAaHUS
COBEpLIAEMBIX JEUCTBUI W MBICIUTENbHBIX MPOLECCOB, UX pPE3YyIbTaTOB U
OCHOBAHHUM, UCIOJb30BaTh NMPUEMBI pedeKcUu NIl OLEHKU CUTyalluH, BhIOOpa
BEPHOT0 PELICHHUS;

YMETh OLICHWBATh PHUCKM M CBOEBPEMEHHO NPUHUMATh PEUICHUS O HX
CHIKEHUIO;



NPUHMMATh MOTHBBI W AapPTryMEHTbl APYTrUX IMPU aHAIU3E PE3YJIbTaTOB
TeSITENIbHOCTH;

3) npuHsiTHE ce0sl U IPYrux:

MPUHUMATH Ce0s1, IOHUMAasi CBOM HEOCTATKH M IOCTOUHCTBA,

MpPUHUMATh MOTHUBBI M apTyMEHThl JPYruX TpH aHAIM3E pe3yJbTaToOB
TeSITENIbHOCTH;

MIPU3HABATh CBOE MPABO M TIPABO APYTUX HA ONTHOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C TTO3UIIMH IPYTOTO YETIOBEKA.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTrHbie pe3ymbTaThl ocBoeHUss mporpammbl COO mo Owosornud Ha
0a30BOM ypOBHE BKIIIOUAIOT CIienudraeckue 11 yaeOHOTO nmpeamera « buosorusn
HAy4YHBIC 3HAHMSI, YMEHHS M CTIOCOOBI IEUCTBHI MO OCBOEHHUIO, MHTEPIIPETAIINU U
npeoOpa30BaHUIO0 3HAHUN, BUBI JEATEIHHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUM B PAa3IMYHBIX y4E€OHBIX CUTYaIlUsX, a TaKKEe B pPeabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBSI3aHHBIX ¢ Ouojorued. B mporpamme mpenMeTHbie
pe3yAbTaThl MPEACTABIICHBI IO roJjaM 00yUYeHHS.

[IpenmeTtHbie pe3ynbTaThl OCBOEHUS yueOHOTro npeamera «buonorus» ¢ 10
Kaacce N0JHKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OUOJIOTHUH B CUCTEME HAYUHOTO
3HaHMSI E€CTECTBEHHBIX HayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAayYHOU KapTHHbI MUPa U HAyYHOT'O MUPOBO33PEHHUS, O BKIIAJE€ POCCUUCKUX U
3apyOECKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHM, (PYHKIHOHAIBHON
IrPaMOTHOCTH YEJIOBEKA /1JIs1 PELLICHHS] )KU3HEHHBIX 33/1a4;

YMEHUE PACKpbIBATh COJIEpKaHUE OHUOJOTHYECKUX TEPMHHOB W TOHATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (0OOMEH BEIIECTB M IPEBpAIICHUE
SHEPTrHUH), FOMEOCTa3 (CaMOpEeTyJIsiLiKs), YPOBHEBAsI OpraHU3alMsl )KUBBIX CUCTEM,
CaMOBOCTPOU3BEECHUE (PENPOTYKLIHS ), HACIEICTBEHHOCTh, I3MEHUYHUBOCTD, POCT U
pa3BUTHE;

yMEHHUE W3Jarath OWoJIOTHYEeCKHe Teopunu (KJIeTOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IEHTpalbHas J0TMa MOJEKYIIpHOW Owuonorun), 3akoHbl (I
Mennens, T. Moprana, H. V. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpa3us u
MPOUCXOXKAEHUS KyJIbTypHbIX pacTenuit H. . BaBuioBa), onpeaensiTe rpaHulibl
UX PUMEHUMOCTH K )KUBBIM CHUCTEMAM;

YMEHHE BJIaJI€Th METOJaMH Hay4YHOT'O TTO3HAHUSA B OMOJIOTHH: HAOJIIOIEHUE U
OTNHMCaHUE >KUBBIX CHUCTEM, MPOIIECCOB W SIBJICHHUM, OpraHU3alusi U MpPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTa,  BBIJBIKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMH BEIMUYMHAMHU, OOBSICHEHUE MOIYYCHHBIX



pEe3yIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNA U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUY IIOJIy4Y€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJEIATh CYHIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U
AYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoleccoB: 0OMEHa BELECTB U MPEBpAIIECHUS] SHEPTUU B KIETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO W HSHEPreThdeckoro oOMeHa, XEeMOCHHTEe3a, MHUTO03a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXKEHHUSA, WHAUBUAYATbHOTO PpAa3BUTHSA OpraHU3Ma
(oHTOTEHE3);

yYMEHUE MPUMEHSTh MOJy4YE€HHBbIE 3HAHUS JJI1 OOBACHEHHS] OMOJIOTUYECKUX
MPOLIECCOB U SABJICHUH, U1 NPUHIATUSA NIPAKTUYECKUX PELICHUN B IMOBCEIHEBHOU
KU3HU C I1ENbI0 oOecreueHus 0e30MacHOCTH CBOETro 3J0pPOBbA U 3/10POBbS
OKPY’KaIOIIMX JIIO/IeH, COOIOIEHH HOPM IPaMOTHOTO TOBEACHHUSI B OKPY>Kato e
MPUPOJHON cpene, NOHMMAaHHE HEOOXOJUMOCTU HCIOJIb30BaHUS JOCTUKEHUN
COBpPEMEHHOM  OMOJIOTMUM M OMOTEXHOJOTMHA [  PalUOHAIBLHOIO
MPUPOA0TOIb30BAHUS,

YMEHUE pellarh »JJIEMEHTapHble TE€HETUYECKUE 3aJadyd Ha MOHO- H
OUTHOPHUIHOE CKpELIMBAHUE, CLEIJICHHOE HACJIEA0BAaHUE, COCTAaBJSTh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIMBaHUs [l MPEACKA3aHUsl HACJIeI0BaHUs MIPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBITIOJHATH J1a0OpaTOpHBIE U MpaKTHYECKHe paboThl, COOII0NATH
npaBuiia Ipu padoTe ¢ y4eOHbIM U Ja00PaTOPHBIM 000PYI0BAaHUEM;

YMEHUE KPUTHUECKH OIICHWBATh M HWHTEPIPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOTO COJEP>KAHWS, BKIIOYAIOLIYI0 I[ICEBJIOHAYYHbIC 3HAHMUS U3
Pa3NIMYHBIX HCTOYHUKOB (CpeiIcTBa MacCOBOIM HH(OPMAIIMY, HAYYHO-TIOMYJISIpHbIE
MaTepualibl), ITUYECKHE AacCHeKThl COBPEMEHHBIX HCCIIEIOBaHUNH B OMOJIOTHH,
MeIHIUHE, OMOTEXHOJIOT UM,

YMEHHE CO03/1aBaTh COOCTBEHHbIE TMCHMEHHBIE WU YCTHBIE COOOIICHMS,
0000111as1 OMOJIOTUIECKYI0 MH(POPMAITHIO U3 HECKOJIBKHX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHITHUIHBIN amnmapat OMoJI0THH.

[IpenmerHbie pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» ¢ 11
Kaacce NOJHKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUH B CUCTEME HAYUHOTO
3HaHMSI E€CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOU KapTHHBI MUPa U HAYYHOT'O MUPOBO33PEHHUS, O BKIIAJE€ POCCUNUCKUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHM, (PYHKIHOHAIBHOU
IrPaMOTHOCTH YEJIOBEKA 1JIsl PELLICHHs] )KU3HEHHBIX 33]1a4;

YMEHHUE PaCKpbIBATh COJIEpKaHUE OHUOJOTHYECKUX TEPMHHOB W TOHATHM:
BU/I, TIOMYJISALMS, TEHO(POH/I, IBOJIIOIMS, ABWKYIIHE CUIIbI ((haKTOPbI) IBOJIOIUH,
MPUCIIOCOOJEHHOCTh OPTAaHU3MOB, BUJI000Pa30BaHKe, YKOJIOTHUECKUE (PAKTOPHI,



HKOCUCTEMA, TPOJYLIEHThl, KOHCYMEHTBI, PEIYLEHThl, LENu MHUTaHHUS,
AKOJIOTHUYECKas MUpamMuga, OuoreoneHos, onocdepa;

YMEHHE WU3Jlaratb OWOJIOTUYECKHE TEOpHH (PBOJIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOPHS OHBOJIOIHMH), 3aKOHBI M 3aKOHOMEPHOCTU
(3apoasimeBoro cxojactBa K. M. bapa, uepenoBanus IIaBHBIX HamnpaBieHUN U
mytei sBomonmu A. H. CepeprioBa, yuenus o omochepe B. . Bepnanckoro),
OTIPEIEIISITh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CUCTEMAM;

YMEHHE BJIaJI€Th METOJaMH Hay4YHOT'O TTO3HAHUS B OMOJIOTHH: HAOJIIOIEHUE U
OTIMCAHNE HMBBIX CHCTEM, NMPOIIECCOB U SIBICHUW, OpTaHHW3aIysi U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIJBIDKCHHE  TUIOTE3bl,  BBISIBICHHUE
3aBHUCUMOCTH MEXIY HCCICTyeMbIMH BEIMYWHAMH, OOBSICHEHHE IOJTydEeHHBIX
Pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHH, TEOPUNA M 3aKOHOB, YMECHUE
JieNaTh BHIBOJIBI HA OCHOBAHWU IMMOJYYEHHBIX PE3YIIbTATOB;

yYMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA CTPOCHUS OHOJOTUYECKUX
0OBEKTOB: BHJOB, NOMYJSLUNA, NPOIYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOTreoIeHO30B M OJKOCHCTEM, OCOOCHHOCTH TIPOILIECCOB: HACJEIACTBEHHOMN
W3MEHYUBOCTH, ECTECTBEHHOTO 0TOOpa, BU000pa30BaHMsl, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JIEHCTBUS HKOJIOTHUYECKHX (PaKTOPOB Ha OPTaHU3MBI, MEPEHOCA
BEIIECTB M IOTOKAa SHEPTMHM B DKOCHCTEMaX, AHTPONOTEHHBIX H3MEHEHUU B
HKOCUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOT€OXMMHYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSITh TMOJydYEeHHBIC 3HAHUS NJIT OOBACHEHHS] OMOJIOTUYECKUX
MPOLECCOB U ABJICHUM, JUUIA NMPUHATUSA MPAKTUYECKUX PENICHUH B MOBCEIHEBHOM
KU3HA C TENbI0 OOecredyeHusi 0e30TacHOCTH CBOETrO 3J0POBBA U 30POBbBS
OKPY>KaIOIIHX JIIO/IeH, COOIOIEHNS HOPM I'PaMOTHOTO TIOBEICHUS B OKPY KA e
MPUPOJHON cpene, MOHUMaHUe HEOOXOAUMOCTH HCIIOJIb30BaHUS JAOCTHKCHUN
COBPEMEHHOM OMOJIOTHY JIJIS pallMOHATLHOTO PP O I0MOJTb30BAHUS;

YMEHHUE pelaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a/1a9t, COCTABIIATh CXEMBI
MIEPEHOCA BEIIECTB M SHEPTUU B IKOCUCTEMAX (IIETH IMUTAHMUSA );

YMEHHE BBIMIOJHATH JIAOOPATOpPHBIE U MpaKTUYECKUe pabdOThl, COOIIOAATH
MpaBwWiIa Ipu padoTe ¢ y4eOHBIM U JJa00PaTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHYECKH OIICHWBAaTh M WHTEPIPETUPOBATH WHPOPMAITUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIIOYAIONIYI0 TICEBJIOHAYyYHBIC 3HAHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM HH(OpMAIHH, HAYIHO-TIOMYJISIpHBIE
MaTepuaibl), paccMaTpuBaTh  TJIOOANbHBIE  HKOJIOTHUECKHE  MPOOJIEMBI
COBPEMEHHOCTH, JOPMHUPOBATH [10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3 UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC IUCHMEHHBIE U YCTHBIE COOOIICHUS,
0000111251 OMOJOTUUYECKYIO HH(DOPMALIMIO U3 HECKOJBKUX UCTOUYHHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacoB
HanMeHoBaHMe pa3ieioB U TeM JaeKTpoHHbIe (HU( pOBbIE)
Ne n/mt Kontpoabnbie | IlpakTnyeckue
MPOrpaMMabl Bcero o0pa3oBareJ/ibHbIE peCypchl
padoThI padoThI
1 buosorus kak Hayka 2 0.5 https://m.edsoo.rw/I1A1Z8RIE
2 JKuBbI€e CUCTEMBI M UX OPTaHU3ALU S 1 https://m.edsoo.r/L7K105N9Q
3 XVUMHYECKHI COCTAB U CTPOCHUE KIETKH 8 1 https://m.edsoo.ru/A614J7HSH
4 KusuenearenbHOCTEL KIETKHA 6 https://m.edsoo.rt/W4T1H4X1L
5 PasMHOXEHNE 1 HHIMBHIYATBHOS 5 1 https://m.edsoo.ru/BOM3D10Q40
pa3BUTHE OPTAHU3MOB
6 HacIe/ICTBeHHOCTS 1 H3MeHIHBOCTS 8 1.5 https://m.edsoo.r/K4Q4P3Z3Y
OpraHu3MOB
Cenexunst opranu3mMoB. OCHOBBI
7 3 https//m.eds00.ru/GSF5Q0R3K
OMOTEXHOJIOTHHU
8 PesepBHOE Bpemst 1 https://m.edso0o.ru/D40108L0S
OBIIEE KOJIMYECTBO YACOB IIO 34 0 4

[TPOI'PAMME




11 KJIACC

KosunuyecTBo yacoB
HaunmeHoBaHue pa3iesioB U TeM DyieKTpoHHbIE (M poBbHIE)
Ne /i Konrpoabubie | IIpakTnuyeckue
NporpaMMmel Bcero o0pa3oBareJibHbIE peCypchl
padoThI padoThI
DBOJIIOLMOHHAs OMOJIOTHSA 9 1 https://m.edsoo.rt/R6GOTOB2H
B
OSHHMICHOBCHIE H pasBHTHE HH3HH Ha 9 0.5 https://m.edsoo.ru/Y9IH2Q3P9A
3emie
Opranusmsl U OKpyXaromasi cpea 1 https://m.eds00.ru/QOF7W3Q4C
CooOI1ecTBa B HKOJIOTUYECKHE CHCTEMBI 9 https://m.edso00.ru/Z3D9Q3V0S
PesepBHOE Bpems 2 https//m.edsoo.ru/POD3V1J6C
OBIIEE KOJIMYECTBO YACOB I1O0 14 0 ’s
[TPOTPAMME '




11 KJIACC

Koaun4yecrBo yacos DJIeKTPOHH
KonTtp ble [aTa nsyyeHus
Ne Tema ypoxa OJILHBI IpakTn JlaTa uud poBbIe no dakTty
n/n Bcero e yecKUe H3Yy'UCHUS 06pa3OBaTe.}1
pador padboThI bHbIE
bl PeCYpPChI
https://m.edsoo
1 DBOJIONHUS U METOJIbI €€ U3YYEHHU S 1 01.09.2026 .Vrvu/TlA2H004
Hcropus pa3BuTHs peacTaBIeHH 00 hitps //m.edsoo
2 PIAP ped 1 wKAXINIR3
DBOIIONAHT 08.09.2026 K
https://m.edsoo
3 M 1 .rw/D2U6E3B0
HEPOIBOITIONHA 15.09.2026 | %
[omynsius kak 3jeMeHTapHas
€IWHMIIa BUIa U DBOJIIOIMH. https://m.edsoo
4 J1ab 6ota Ne 1 1 0.5 TuW/O9U2MSL
abopaTtopHas padbora Ne 2.09.2026 r
«CpaBHEHHE BUJIOB T10 SH
MOP(}OTOTUUECKOMY KPUTEPHIO»
JBrxynme cuibl (371eMEeHTapHbIe https//m.edsoo
1 .Tu/RIBSI6A 8
> (bAKTOpEI) SBOTIOHH 29.09.2026 %
https://m.edsoo
i .Tw/H2R2B9K4
6 EctectBenHbIi 0TOOP U €ro (GopMbl 1 06.10.2026 :
7 PesynbraTel 3BOMOIUH: 1 0.5 https://m.edsoo
MPHUCIIOCOOIEHHOCTh OPTaHU3MOB U ' 13.10.2026 | .1w/X2UBZ1K4




BHUI000pa3oBanue. JlaboparopHas
paborta Ne 2 «Onncanue
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U €
OTHOCHUTEJIBHOTO XapaKTepay

|z

https://m.edsoo

.rw/N3BOG3K9

8 HanpaBnenus u myru Makpo3BOITIOLHT 20.10.2026 =

https://m.edsoo

9 Heo0 .1w/Z7HT7Q5R9

€00paTUMOCTh IBOJIOIUU 10.11.2026 - Q
. https://m.edsoo
UcTopus xu3HU Ha 3eMiie ¥ METOIbI €&

10 Tu/K2G8W1Z
W3Yy4EeHUS 17.11.2026 W
['MnoTe3pl NPOUCXOXKACHUS KU3HU HA https//m.edsoo

1 p A 1w/U604K7TW
3emie 24.11.2026 W
PasButHe xu3HM Ha 3emMiie Mo 3pam U tpsy/m.edsoo

12 P rwK3B9QOH4
nepuoiam 01.12.2026 U
OCHOBHBIE 3TaIlbl 3BOJIIOIUH
PacTUTENBHOIO U )XKUBOTHOTO MUPA. https://m.edsoo

13 [Tpakrnaeckas padora Ne 1 «3yduenue 0.5 08.12.2026 TWQO6E3C3W
MICKOIIAEMBIX OCTATKOB PACTEHHH o X
KUBOTHBIX B KOJUTEKIIUSIX)»

CoBpeMeHHas cucTeMa OPraHUuueCcKOro https//m.edsoo

14 P P rw/GSTOAGUO
Mupa 15.12.2026 G

https://m.edsoo

15 DBOIIOINS YeTIOBEKa (AHTPOTIOTEHER) 22.12.2026 TuW/M2G5Q6F

5N




JBmxynmwe cuitbl (pakTophl)

https://m.edsoo

1 .1w/P1HSB7N2
6 aHTpOIOreHe3a 29.12.2026 y
https://m.edsoo
17 0) .1w/D2J2T6Z0
CHOBHBIE CTa/INH IBOJIIOIUH YEIOBEKa 12.01.2027 5
YenoBeyeckue pacel U MIPUPOJIHBIE hitps://m.edsoo
18 P PP WY 6I6T6R3
aJarnTalyy 4YeJIOBEKa 19.01.2027 P—
PezepBHbIii ypok. O6001IEHNE 110 TEME https://m.edsoo
19 B .1w/Z8H8D6M
«BO3HWKHOBEHWE U PA3BUTHE KU3HH Ha 26.01.2027 | =
3emie» 8B
https://m.edsoo
20 2 JTu/W2W7MI
KOJIOTHSI KaK HayKa 02.022007 | =
Z8Y
C https://m.edsoo
penbl OOUTAaHUS U SKOJIOTUYECKUE
21 Tu/AS50Q47Z8V1
(bakTophI 09.02.2027 L
Abunotnveckue (GaxTopsl.
Jlaboparopuas pabora No 3.
«Mopdonornueckre 0co6eHHOCTH https://m.edsoo
22 pacTeHU U3 pa3HBIX MECT OOUTAHUSD. 0.5 16.02.2027 TWF5M2L3R8
Jla6opatopuas pa6ora Ne 4. «BrnusHue o S
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
https://m.edsoo
23 b 1w/Q9Z3R2Y0
HOTHYECKHE (HAKTOPHI 02.03.2007 .
24 DKOJOTUYECKUE XaPAKTEPUCTUKU 0.5 https://m.edsoo
nonynsuu. [pakrnyeckas padora Ne 2 ' 09.03.2027 | .ru/HS5J8R3N9




«[loacu€T MIOTHOCTH MOMYJISIIIUIA
Pa3HBIX BUOB PACTCHU

P

https://m.edsoo

25 Coo0 —0 1w/Z6J8HOG8
00011leCTBa OPraHNU3MOB HOI[CHO3 16.03.2027 .
https://m.edsoo
DKOJOTUYECKUE CHUCTEMBI
26 .1u/L4F7FOR2
(9KOCHCTEMBI) 23.03.2027 w
OCHOBHBIE [TOKA3aTEIU SKOCUCTEMBI. https://m.edsoo
27 C) . CBoii 1w/G3M3T9D
KoJiornueckre nmupamuapl. CBONWCTBA 06.04.2027 r
skocucteM. Cykieccust 20
https://m.edsoo
TWX9K 1X9S6
28 [IpupoaHbie SKOCUCTEMBI 13.04.2027 Ir
https://m.edsoo
29 An .1u/P5SD2A0F8
TPOTIOTEHHBIE YKOCUCTEMBI 20.04.2007 !
https://m.edsoo
30 buocdepa — rmobanpHas skocucTreMa /M6O1B3B
3emin 27.04.2027\
6R
3aKOHOMEPHOCTH CYITIECTBOBAHUS https:/m.edsoo
31 .1w/G3X3B7G9
Onocqepe! 04.052027 |
https://m.edsoo
32 YenoseuecTBO B buochepe 3eminun Tw/N2Q8H4U
11.05.2027 -
CocymecTBOBaHNE MPUPOJIBI U hitps://m.edsoo
33 YeJI0BEYCCTBA 18.05.2027 ’Or(l}]/Y8 8X90
34 PesepBHblit ypok. O0001IEHNE TEMBI https://m.edsoo




((COO6H.I€CTBa M 3KOJIOTNYCCKUC
CUCTCMBI»

25.05.2027

TWEGMIRSV
2D

OBUIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34

2.5







HNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpPaMMbl CpeHEro 001ero 0opa3oBaHus

CdopMUpOBaHHOCTh 3HAHWH O MECT€ M POJIM OHOJOTHH B CHUCTEME
HayJHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (GOPMHUPOBAHUH COBPEMEHH OI
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJI¢ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ounonornu; (QyHKIMOHATBHON TPAaMOTHOCTH YeEJIOBEKAa HJIsi PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packpbelBaTh COJAEp)KaHHE OHOJOTHYECKUX TEPMUHOB U
MOHSATHI: KU3Hb, KIETKA, OPraHu3M; MeTabonu3M (0OMEH BEUIECTB U
NpeBpallieHue »HHEPruu), TOMeOocTa3 (CaMOperymsuus), YpOBHEBas
OpraHu3aius XKUBBIX CHCTEM, CaMOBOCIIPOM3Be/IeHUE (PETPOIyKIHUs),

HaCJICACTBCHHOCTb, U'BMCHYHNBOCTL, POCT U PA3BUTUC

YMeHue usnaratb OMOJOTHYECKUE TEOpHH (KIETOYHAs, XpPOMOCOMHas,
myranuonHas), 3akonsl (I. Mengens, T. Moprana, H.1. Basunosa) u
ydeHUsT (0 IIEHTpaX MHOTooOpasusi U MPOUCXOXKICHHUS KyIbTYPHBIX
pacrenuii H.1. BaBunosa), onpeaensaTs rpaHUIbl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMAM

YMeHue BialeTh METOJaMH HAy4yHOTO TIO3HAHWUS B OWOJIOTHH
(Habmro/leHre W OMHUCAaHHWE JKUBBIX CHCTEM, IMPOIECCOB W SIBIICHUH;
OpraHM3alus ¥ TPOBEICHHUE OMOJIOTUYCCKOTO  JKCIECPUMEHTA,
BBIJIBMDKCHHUE  THIIOTE3bl;  BBISABJICHHEC  3aBHCHMOCTH  MEKIY
HCCIIeyeMbIMHA BEJIIMYMHAMH, OOBSCHEHUE MOJTYUYCHHBIX PE3YIIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX IOHSATHH, TCOPHH M 3aKOHOB; YMCHHE

JIeJIaTh BBIBOJIbI HA OCHOBAHU U MOJYYEHHBIX PE3YJIbTATOB)

10 KJIACC
Kon

MpoBePsIeMOT0
pe3yJbTaTa

1

2

3

4

5

YMeHue BBIJCTISITh CYHICCTBCHHBIC IIPHU3HAKKW BHUPYCOB, KICTOK
MNpOKApHUOT MU  IOYKAPUOT, OAHOKJICTOUYHBIX U  MHOTOKICTOYHBIX
OpTaHU3MOB; 0COOEHHOCTH IponeccoB obMeHa BCIICCTB n
MNpeBpalICHHUA HSHCPIrUHU B KIICTKE, (1)OTOCI/IHTe3a, IIJIaCTHYCCKOIO H
9HCPIeTUICCKOIO O6M€Ha, XCMOCHHTC34a, MHUTO34, MGI>’IO3a,
OIINIOAOTBOPCHU A, Pa3MHOKCHUA, HHIAWBUAYAJIBHOTO pa3BUTUA

opranu3ma (OHTOTEHE3)




YMeHue NOpUMEHATh TOJy4YeHHble 3HaHUA A OOBSICHEHUs
OMOJIOTMYECKUX MPOIIECCOB U SABJICHUH, IS MPUHATUSA MPAKTHYECKUX
pelleHUi B OBCEIHEBHOM KU3HU B 1IeJIAX oOecreueH st 6e301acHOCTH
CBOETO 3/I0POBbsI M 3I0POBbsI OKPYXKAIOUMX JIFOAEH, COOII0AEHUS HOPM
OKpYKaroLIen

HCIIOJIb30BAHMU A

I'PpaMOTHOI'O INOBCACHUA B HpHpOI[HOﬁ cpeac;

IIOHMUMAaHHUC HCO6XO,Z[I/IMOCTI/I JOCTHXKEHUM
COBpeMeHHOﬁ OHMOJIOTMM U OHMOTEXHOJIOTHH AJI1 palluOHAJIBHOT'O

MpUPpOAOITIOJIb30BAHH S

VYMeHue pemarb 3JIeMEHTapHble T€HETUYECKHE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKpEIMBaHUE, CIEIICHHOE HAaCJIeIOBaHUE; COCTABIIAThH
CXEMBI MOHOTHOPHUTHOTO

CKpCIIMBaHUA PINI: | NpCACKa3aHHu A

HacJICAOBaHUA TPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH J1a0OpaTOpHbIE M IpaKTUYecKhue padoThl,

cobOmoiaTh TpaBuiaa Tpu paboTe ¢ y4eOHBIM M JIaOOPaTOPHBIM

obopynoBaHuEeM

YMeHHe KpUTHYECKUd OLIEHMBATh U HMHTEPIPETHPOBATH MHGPOPMALIMIO
OMOJIOTMYECKOTO COJePKAHUS, BKIIOYAIOIIYIO MICEBOHAYYHbIC 3HAHUS
U3 pa3nuyHbIX ncToyHuKoB (CMU, HaydHO-TTOMYINISPHBIE MaTEpPHAIIbI);
THYECKHE acCMEKThl COBPEMEHHBIX MCCIeIOBaHUNH B OWOJIOTHH,

MCIUIIUHC, OMOTEXHOJIOTHHU

10

YMeHne co3iaBaTh COOCTBEHHBIE MMCHMEHHBIC U YCTHBIE COOOIICHMS,
00001251 OMOJIOTHYECKYI0 HHMOPMAIIHIO U3 HECKOJIBKUX MCTOYHHKOB,

TpaMOTHO HCITIOJIB30BATH MMOHSATHHHBIN armapar OHMOIOTHH

11 KJIACC

Kon
MpoBepsieMOro
pe3yJjbTara

IIpoBepsieMble MpeIMe THbIE Pe3yJILTATHI OCBOEHHUsI 0CHOBHOI1
o0pa3oBaTeIbHON MPOrpaMMbI Cpe/HEro 001ero oopa3oBaHus

CdopMupoBaHHOCTh 3HAHHMII O MeCT€ M PO OUOJOTHH B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (GOPMUPOBAHUH COBPEMEHHOU
€CTeCTBEHHO-HAyYHOU KapTHUHBI MUPa U HAYyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonornu; (yHKIMOHATBHOM TPAMOTHOCTH 4YEJNOBEKa Ui PEIIeHHS

KU3HCHHBIX 3aJja4

YMeHHe pacKpbIBaTh COJEp)KaHUE OWOJOTMYECKUX TEPMUHOB U

MMOHSATHM BUJ, NOIIYJIALMA, I‘GHO(I)OHI[, 9BOJIIONUA, ABUIKYIMEC CHUJIbI




(dpaxropsr) 3BOJIOIUH, MPUCITIOCOOJIEHHOCTh OpraHu3MOB,
BU1000pa3oBaHue, IKOJIOTHYECKUE (axTopsl, 9KOCHCTEMA,
OPOAYIEHTHI,  KOHCYMEHTBHI,  PEAYyHEeHTHl,  I[eNH  [UTaHHS,

HKOJIOTHYECKasi MupamMua, Onoreouenos, ornocdepa

YMeHue uznaraTb OMOJIOTHUECKHE TEOpUH (IBOTIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETMYECKas  TEOpUsl  OSBOJIOLMM), 3aKOHBl H
3aKOHOMEpPHOCTH (3apoabiiieBoro cxoactBa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHuil u nyrei 3pomonnu A.H. CeBeprioBa, yueHus o
ouochepe B.J.  BepHaackoro), ompenensTh  TPAaHHUIBI WX

MNPpUMCHUMOCTH K ) XUBBIM CUCTCMaM

YMeHue BialeTh METOJaMH HAydyHOTro TIO3HaHUS B OWOJNOTUH
(HaOmrofieHHe M ONMHMCaHHUE >KUBBIX CHUCTEM, MPOILIECCOB U SIBJICHUM;
opraHuszanus ¢ TpoBeleHHE OHOJIOTUYECKOTO  SKCIEPUMEHTA,
BBIIBUJKEHHUE  TUIIOTE3bl;  BBIABJIEHHE  3aBUCHMOCTH  MEXIY
UCCIelyeMbIMUA BEJIIMUYMHAMU, OOBSCHEHUE MOJTYYEHHBIX PE3YJIbTaTOB,
HCIOIb30BAHHBIX HAy4YHBIX MOHATHN, TEOPHUH M 3aKOHOB; YMEHHE

JIeNIaTh BBIBOJIbI HA OCHOBAHU U MOJTYYEHHBIX PE3YJIbTATOB)

Ymenue BBIJICIIATD CYILECTBEHHBIE MIPU3HAKU CTpOEHUS
OMONOTMYECKUX  OOBEKTOB: BHUJOB, MOMYISAUN, MIPOAYLEHTOB,
KOHCYMEHTOB,  PEIYLICHTOB,  OHOrE€OLICHO30B M  JKOCHCTEM;
0COOEHHOCTHU IIPOLECCOB HaCJEICTBEHHON WU3MEHUUBOCTH,
€CTeCTBEHHOIo 0TOOpa, BHJ000pa30BaHUs, MPUCHOCOOICHHOCTH
OpPraHU3MOB, JICHCTBUS HKOJIOTMYECKUX (PAKTOPOB Ha OPraHU3MBI,
IIEPEHOCA BEIIECTB U NTOTOKA SHEPTUU B DKOCHCTEMAX, aHTPOIIOTEHHBIX
U3MEHEHUH B 9KOCHCTEMAax CBOEH MECTHOCTH, KPyroBOpOTa BEILECTB U

OMOTeOXMMHUYECKUX ITUKIOB B Onocdepe

YMmenune MPpUMCHATDH IMMOJYYCHHBIC 3HaHUA JIIs 00BICHEHUSI
OMOJOrMYECKUX MPOLIECCOB U SIBICHUH, AJI MPUHSATUS MPAKTHYECKUX
peleHNH B MMOBCEAHEBHOMN KU3HHU B IENAX 00€CIIeYeHUs O€30I1aCHOCTH
CBOETO 3/10POBbS U 310POBbsl OKPYXKAIOLMX JIFOJEH, COONIIOEHUS HOPM
ITPaMOTHOIO IIOBEIECHMS B  OKPYXKAlOLEH IMPUPOJHOM  Cpele;
IIOHHUMAaHHUC HGOGXO,[[I/IMOCTI/I HCIIOJIb30BaHU A HOCTI/I)KGHI/If/'I

COBPEMEHHOM OMOJIOTHUH AJIS palliOHAIBHOIO IPUPOAOI0Ib30BAHUS

VYmenue peuIaTh 3JICMCHTAPHLIC OMOJIOTHYECKH E 3aga4yn, COCTaBJIATHb

CXCMBI IMIEPCHOCA BCUICCTB U DHCPIMU B SKOCUCTEMAX (I_IGHI/I HI/ITaHI/IH)

YMeHHe BBIIONHATH J1a0OpaTOpHble W MpPaKTUYeCKue pPaboThl,
coOmogarh mHpaBWiIa HpH paboTe ¢ yY4eOHBIM U Ja0OpaTOPHBIM

obopynoBaHueM




YMeHHe KpUTHYECKU OLIEHMBATh U HWHTEPINPETHPOBATh MHGPOPMALIMIO
OMOJIOTMYECKOTO COJIep KaHHU s, BKIIOYAIOLIYIO TICEBAOHAYYHbIE 3HAHUS

U3 pa3nuyHbIX ncTouHukoB (CMU, HaydHO-ITOMYNISAPHBIE MaTEpPHAIIbI);

? paccMaTpuBaTh r100anbHbIe IKOJIOTHUECKUE npoOIeMBbl
COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBarth COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHMS,
10 00001masi OMOJIOTHYECKYI0 UH(POPMALMIO M3 HECKOJIBKMX MCTOYHUKOB,

TpaMOTHO HCITIOJIB30BATH MMOHSATHUHMHBIN armapar OHMOIOTHH




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblIii 1€ MEeHT o€ P:KAHUS

buonorus xak Hayka

1.1

buonoruss — Hayka o xuBoi mnpupone. Ponp Ouonorun B opMHpOBaHUU

COBpPEMEHHOM HaydHOH KapTHHBI Mupa. CrucTeMa OMOJIOTHUECKUX HayK

1.2

Metonapl mO3HAHUS KHUBOM npUupoabl (Ha6JIIOI[CHI/Ie, OKCIICPUMCHT, OIHMCAHUC,
HU3MCPCHUC, KJ'IaCCI/I(bI/IKaLII/ISI, MOACINPOBAHUC, CTATUCTHYCCKAsA o6pa60TI<a

JTAHHBIX)

JKuBbIe cucTeMBI M X opraHu3anusd

2.1

XKusble cuctemsl (OMocHcTeMbl) Kak MpeaMeT u3ydeHus Omonoruu. CBoiicTBa

OuocucTeM U UX pazHooOpasue

2.2

YpoBHM oOpraHu3zanuu OUOCUCTEM: MOJEKYISPHO-TE€HETUUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIH, TOMYISILIMOHHO-BUI0OBOM, SKOCHCTEMHBIH, OrochepHbIit

XHUMUUYECKUH COCTaB U CTPOCHUE KIIETKU

3.1

XAMUYECKHH COCTaB KIETKH. XHMHUUYECKHE DJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKpOdJIEMEHTBI. Boma u  MuHepanpHble BengectBa. @OYHKUIMM BOJBl H

MHUHEPAIBHBIX BEIIECTB B KIeTKe. [logaepxanrne ocMOTHYECKOTO OanaHca

3.2

benku. CocraB u cTpoeHue OeNKOB. AMHHOKUCIOTBI — MOHOMEpPHI OEIKOB.
HezameHnMbple W 3aMEHHMBIC aMHUHOKUCIOTHI. AMHHOKUCIOTHBIH COCTaB.
YPpOBHU CTPYKTYphl O€JIKOBOW MOJIEKYIbI (I€pBUYHAs, BTOPUYHAs, TPETHYHAS U
YeTBEPTHYHAS CTPYKTypa). XWMHYECKHE CBOWcTBa OenkoB. buomormueckue
GyHKIIUH OENKOB.

®epMeHTBHl — Onosornueckue kKaranuzaropbl. CTpoeHue (epmeHTa: akTUBHBIN
HeHTp, cyOcTtpatHas crnenuuyHocts. KodepmenTsl. Burtamuubl. OTtanums

quMeHTOB OT HCOPIraHUYCCKHUX KaTaJIN3aTOPOB

33

VYreBoapl: MOHOcCaxapuabl (TJIIOKO3a, puO03a M JE30KCHPH003a), JHCAXapHUIbI
(caxapo3a, JakrTo3a) MW moyMcaxapuabl (Kpaxmasn, [JIMKOTeH, IIeJUII0JI03a).
buonorndeckne QyHKIIUN YIIeBOJIOB.

Jlunuapl:  TpUDMLOEpUAbl,  cTepounsl,  Qochomunuasl.  ['mapoduisHO-
runpodoOHBIe cBolicTBa. buonormdeckne ¢yHkiuu nunuaoB. CpaBHeHUE

YIJI€BOJ0B, OCIIKOB U JIMIIN 0B KaK HCTOYHUKOB SHCPTU U

3.4

Hyxknennossie kucnotel: JJHK u PHK. HykneoTuapl — MOHOMEpPBI HYKIEHMHOBBIX




kucinor. Crtpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxkuuun PHK. ATOD:

CTpoeHHUE U PyHKIHUU

3.5

IMuronorus — Hayka o KieTke. Knerounas reopus. MeToasl H3y4eHusl KIETOK

3.6

Knerka kak nenoctHas >kuBas cucreMa. OOIme NpPU3HAKK KIETOK: 3aMKHYTas
HapyxHass MemOpana, monekynsl JIHK kak renerudeckuil ammapat, cucrema

CUHTE3a Oelka

3.7

Tumbl KIETOK: SyKapuOTHUYECKask U MpokapuoTHieckas. OcOOEHHOCTH CTPOCHHS
npokapuoTuueckod  kietku. KiierouHas crenka Oakrepuil. CtpoeHue
SYKaPUOTHYECKON KIEeTKM. OCHOBHBIC OTIUYHUS PACTUTEIBHOM, XKUBOTHOU H

rpuOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIHMKC, UX
¢bynkuuu. [Inasmarnueckas memOpana, e€ cBoiicTBa u pynkuuu. [{utonnazma u eé
opranouspl. OnqHOMEeMOpaHHBIE OPTraHOUIBI KIETKH: 3HAOIIa3MaTH4ecKasi CEeTh
(OIIC), anmapatr ['ompmxu, TU30coMBI. [lomyaBTOHOMHBIE OpPraHOWJIBI KICTKHU:
MUTOXOHJpUH, TiacTunbl. llpoucxoxaeHne MHUTOXOHAPWUNA W TiacTuia. Bumbl
niactua. HememOpaHHbBIE OpraHoOMbl KIETKU: PUOOCOMBI, KIETOYHBIM LIEHTP,

PECHUYKH, )KTYTUKU. DYHKIIUH OPraHOM OB KIETKU. BrimtoueHus

3.9

SAnpo — perynsaTopHblii 1eHTp KieTku. CTpoeHue siapa: siepHas 000J0dKa,

KapuoIlja3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOpT BEIIECTB B KIETKE

KuzuenesareapbHOCTh KIETKA

4.1

OOMeH BemecTB, WM MeTa00IM3M. ACCUMUIANUS (TUIACTUYCCKUM OOMEH) H
JUCCUMUJIIAIUS (PHEPreTUYECKHMH OOMEH) — JBE€ CTOPOHBI €IUHOIO Ipoliecca
MeTaboym3ma. Tumbsl 0OMEeHa BeEIeCTB: aBTOTPO(HBIM M rerepoTpodHbIii. Poib

(bepMeHTOB B OOMEHe BCHICCTB U IMPCBpAICHU U SHCPIUU B KIICTKE

4.2

®orocunTte3. CBeToBas U TeMHOBas ¢as3pl GoTrocuHTe3a. Peakunu oTocuHTesa.
OddexruBHOCTS (PoTOCHHTE3a. 3HAUEHHE (OTOCHHTE3A UIA JKU3HHU Ha 3emIe.
BnusiHue ycnmoBuit cpenbl Ha  (OTOCHHTE3 W CHOCOOBI TIOBBIIICHHS €TI0
NPOAYKTUBHOCTH Y KYJABTYPHBIX PAaCTCHUM.

XemocuHTE3. XEMOCHHTE3UPYIOIMEe Oakrepu. 3HAUYCHHE XEMOCHHTE3a IS

JKA3HU Ha 3eMIiie

4.3

DHepreTuueckuii OOMEH B KIeTke. PacieryieHwe BeEIeCTB, BBIJACICHHUE H
aKKyMyJITMPOBaHHUE OHEPIMU B KICTKE. OTalbl HHEPreTHUYECKOT0 OOMeHa.
I'mukonu3. bpoxkenune u ero Buabl. KucmopogHoe OKuCIICHHE, WIH KIECTOYHOE

nbpixanue. DPHeKTUBHOCTh IHEPTreTUUECKOro oOMeHa

4.4

Peakinu matpuuyHoro cunrtesa. 'enernueckas nHpopmarus u JIHK. Peanuzanus

TreHeTUYecKod HHQpOpMaluu B KIeTKe. [ €eHeTHYeCKuil KO M €ro CBOMWCTBA.




Tpanckpunius — marpuunsiii cuate3 PHK. Tpancmsuus — 6uocunTtes Oenka.

KOI[I/IpOBaHI/Ie aMHUHOKHM CJIOT. Poiib pI/I6OCOM B OMOCHHTE3€e OenKa

4.5

Hexnerounsie Qopmbl ku3HU — BUpYchl. Mctopusi oTkpeitust Bupycos (.M.
WBaHoBckuii). OCOOEHHOCTM CTPOEHUSI M KU3HEIEATEIBHOCTH BHPYCOB.
bakrepuodaru. bonesnu pacteHuii, XHUBOTHBIX M UYEJIOBEKA, BBI3BIBACMEIC
BUpycamu. Bupyc mmmyHonepunurta uenoBeka (BUY) — Bo3Oynurens CII/da.

[Mpodunakruka pacupoCTpaHECHHS BUPYCHBIX 3a00JICBaHUIMA

Pa3smMHOXeHHE N HHIUBUAYAJIbHOC PA3BUTHUEC OPIaHU3MOB

5.1

Knerounsrii 1wk, WM KU3HEHHBIW UMKI KieTku. WuTepdaza um MUTO3.
[Ipoueccrl, mporekaronme B wHTepdase. Perumkanus — peakuus MaTpuIHOTO
cunte3a JIHK. Crtpoenue xpomocom. XpOMOCOMHBIA HaOOp — KapUOTHUII.
JMIIonaHbBId W TalJIOMTHBIA ~ XpPOMOCOMHBIE  HaOOpBl.  XpOMaTHIbI.
I{uTonornyeckue OCHOBBI Pa3MHOXKEHUS W WHIUBUIYAIbHOIO PA3BUTHSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum muto3a. I[Ipoueccel, mpoucxonasdmnme Ha

pa3HbIX CTAAUAX MUTO3a. BUOJOTHYECKU CMBICII MUTO3a

52

®opMbl pa3sMHOKEHHsI OpraHHU3MOB: Oecronoe W MmoyioBoe. Buipl Oecrionoro
pPa3MHOKEHHUS: JICJICHHE HaJBOE, IIOYKOBAHHE OJHO- M MHOTOKJICTOYHBIX,
criopooOpasoBaHue, BETETAaTHBHOE pa3MHOXCHHE. HckyccTBeHHOE

KIOHUPOBAHUEC OPraHM3MOB, €TI0 3HAYCHUEC IJId CCIICKINN

53

[TonoBoe pa3sMHOXKEHHE, €r0 OTIANYUS OT OECIOJIOTO.
Meiio3. Craguum Meioza. Ilpomeccel, mpoucxonsdlnme Ha CTagusax Meiosa.
IloBenenne xpomocoMm B Mero3ze. Kpoccunrosep. buomormdeckuil cmbicn U

3HaUYeHH e Melo3a

54

["amerorene3 — mporecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [los0BBIE
JKeJe3bl: CEMCHHUKH W sIMYHUKU. OOpa3oBaHWe M Pa3BUTHE IMOJOBBIX KIETOK —
raMmer (crepmaro3ouj, sIeKieTka) — crepMaroreHe3 u ooreHe3. OcoOeHHOCTH

CTPOEHHUSI ANIEKIETOK U criepMaTo3onaoB. Omnogorsopenue. IlapreHorenes

5.5

WunuBuayansHoe  pa3BuTue  (OHTOreHe3).  OMOpUOHAJIBHOE  pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHAIBHOIO PAa3BUTHS Yy MTO3BOHOYHBIX KUBOTHBIX:
npoOrneHue, racTpyssiuus, opraHorenes. IloctamOpuoHanbHOe pa3BuTue. THUIIBI
NOCTAMOPHOHAJIBHOIO PA3BUTHUSL TNpsAMOE, HempsMoe (IMUMHOuYHOE). BnusHue
Cpezbl Ha Pa3BUTHE OPraHU3MOB; (PAKTOPbI, CHOCOOHBIE BBI3bIBATh BPOXKIEHHBIE
YPOACTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LIBETKOBOIO PACTEHMS: CTPOCHHUE CEMEHH,

CTaJlui pa3BUTHA

HaCJ'ICI[CTBeHHOCTL U UBMCHUYUBOCTH OPraHN3MOB




6.1

[Ipenmer u 3amaun reHetuku. Vcropus pa3BUTHS TeHETUKU. Briang poccuiickux
U 3apyOexXHBIX YYEHBIX B pa3BUTUE TEHETHKU. MeToabl TeHETUKU
(ruGpuI0IOTHYECKUH, [IUTOTEHETUYECKHH, MOJIEKY/SIPHO-TEHETUYECKHU ).
OcCHOBHBIE TeHEeTUYEeCKUEe MOHATUS. ['eHeTHYeckass CUMBOJIMKA, UCIIOIb3yeMasi B

cXemax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HAacleJ0BaHUS IPU3HAKOB, YCTaHOBJIEHHbIE I. MeHnenem.
MonoruOpuHOEe CKpeIMBaHUE. 3aKOH eIUHOO00pa3usi THOPUIOB TIEPBOTO
nokosieHus. IlpaBuino MOMUHHpOBaHUS. 3aKOH pACIICTIJICHHS MPH3HAKOB.
I'unoresa uncToTel ramet. [lonHOE M HEMOTHOE TOMUHUPOBAHHUE.

JurubpuaHoe ckpenmBaHue. 3aKOH HE3aBUCUMOTO HAcJeIOBaHUS IPU3HAKOB.
[{uToreHeTHYECKNE OCHOBBI JAWTUOPUIHOTO CKpPEIMBAaHUS. AHAIM3UPYOIICEe
cKkpenmBaHue.  Mcrmonp3oBaHWE — AHAIMBHPYIOMIETO  CKPEIMBAHHUS UL
OTIpe/IeICHUsI TEHOTUIIA OCOOH

6.3

CuerieHHoe HacienoBanue npusHakoB. Padora T. Moprana mo cuemnjieHHOMY
HacleOBaHUIO TE€HOB. HapymeHwe CIEIUIeHHusT TE€HOB B pe3yJbTaTe
KPOCCUHTOBEpa. XpPOMOCOMHAass TEOpUsI HACIEACTBEHHOCTH. [ eHeTuuyeckue
KapThl.

I'enetuka mona. XpoOMOCOMHOE OIpeAesieHue moyia. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. FOMOF&MCTHLIG 158 FCTGpOl"aMeTHBIG OpFaHI/ISMI)I. HaCJ'IGJIOBaHI/IC

MMPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3MeHnunBOCTh. BHIbI M3MEHYHMBOCTH: HEHACIEACTBEHHAs M HAacCleACTBCHHAas.
Ponb Cpcabl B HEHAacCJICACTBEHHOM N3MCHYHNBOCTH. XapaRTepI/ICTI/IKa
MOI[I/I(bI/IKaLII/IOHHOI\/'I N3MCHYNBOCTH. BapHaHHOHHLIﬁ paa U BapuallMOHHAA
KpuBasd. HopMa p€akuuu IIpHU3HAKA. KonnuecTBeHHBIE W KayeCTBEHHEIC

MMPpU3HAKHW U UX HOPMA PCAKIIUH. CBoiicTBa MOHH(l)HKaHHOHHOﬁ N3MCHYHNBOCTHU

6.5

HacnencrBenHasi, WM TeHOTUIIMYECKas, W3MEHUYMBOCTh. KomOuHatuBHas
M3MEHUMBOCTh. Melo3 W TOJIOBOM Impolecc — OCHOBAa KOMOMHATHBHOMN
M3MEHYMBOCTU. MyTalmonHas u3MeH4YHBOCTh. Kraccudukaruss wmyraruid:
TeHHBIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI Myrauuil. MyTrareHHbIe
(dakTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOUW n3MeHYnBOoCcTH H.W.

BasunoBa

6.6

I'enetnka denmoBeka. Kapworun denmoBeka. OCHOBHBIE METOABI TEHETHUKH
YyeJIoBeKa: reHealoTHYECKUH, OIU3HEIOBLIH, LIUTOTEHETUYECKUH,
OMOXMMHUYCCKUM, MOJCKYIApHO-TeHeTHYecknii. COBpEMEHHOE OmpeicliCHHe
TCeHOTHIIA: TTOJIJHOTCHOMHOE CEKBCHUPOBAHKE, TCHOTHITUPOBAHUE, B TOM YHCIIE C
nomompto [I[[P-ananu3a. HacmencTtBeHHBIC 3a00JICBaHUS 4YEIOBEKA: TEHHBIC
OoJie3HH, OOJIE3HU C HACJIEACTBEHHOW MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHEBIE

6one3nu. ComMaTHyeckne W TeHepaTUBHbIE MyTanuu. [IpuHIUNBI 370pOBOTO




06p838_ KHN3HH, AUArHOCTHKMH, HpO(I)I/IJ'IaKTI/IKI/I n JCYCHHSA TICHCTUYCCKHNX
0oJIe3HEH. MeauKo-reHeTHYECKOe KOHCYJIbTUPOBAHHUC. 3HayeHHe MEIUIIMHCKON

TCHCTUKU B NNPCAOTBPANICHUN U JICUCHUHN ITCHCTHUYCCKUX 3a00JIEBaHM I YeIOBEKA

Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenexusa Kak Hayka M IIPOLECC. 3apOXKIECHHUE CEICKUMU W JOMECTHKAIUS.
VYuenne H.M. BaBuioBa 0 1eHTpaXx NIPOUCXOXKAEHUS U MHOrooopasus
KYJIbTYPHBIX pacTeHHU. LIeHTpBl NMpOUCXOKICHUS JOMAIHUX KUBOTHBIX. CopT,

nopoja, mraMm

7.2

CoBpeMEHHBIE METOBI CEIEeKIMUA. MacCOBBI M WHIMBUIYaJIBHBIA OTOOPHI B
CEJIEKUMM pacTeHUU M KUBOTHBIX. OLIEHKa 3KcTepbepa. bnm3kopoJcTBEHHOE
ckpeumBaHue — HMHOpuAMHI. Uncras nuHus. CKpellMBaHUE YUCTBIX JIMHUM.
['eTeposuc, nnu rubpuaHas cuiia. HepoacTBeHHOE CKpeuMBaHue — ayTOpPHINHT.
OtpanénHas rulOpuanszanus M €€ ycnexu. VICKYCCTBEHHBIM MyTareHe3 u
IIOJIY4CHUE NOJMIUUIONAOB. JIOCTHKEHHUS CEJIEKUMU PACTECHUM, >KMBOTHBIX H

MHUKPOOPTaHU3MOB

7.3

buoTtexHonorusi kak oOTpacib MPOU3BOJACTBA. [€HHAs WHXKEHEpPUsA. ITambl
co3ganus pexkomOunnanTHOW JIHK wu Ttpancremnbix opranusmoB. Kiterounas
umxeHepus.  Kmetounele  KynbTypbl. MHKpOKIOHAIbHOE  pa3MHOXKEHHE
pacrenuid. KnoHupoBaHME BBICOKONPOIYKTUBHBIX CEIBCKOXO35HCTBEHHBIX
OpTraHU3MOB. DKOJIOTHUUECKHE M dThdeckue mpobiembl. [MO — reHeTHdecKu

MOJIU (I POBAHHBIE OPraHU3MBbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT cofe PKAHUSA

DBOIOLIMOHHAA OMOIOTUS

1.1

OBOJIOIMOHHAs TEOPUS U €€ MECTO B OMOJIOTHH.

CBuperensctBa  3Bosonuu.  IlaneoHTonornueckue:  MOCIEAOBATEIBHOCTH
IIOABJICHUA BHJOB B MaJICOHTOJIOTHYECKOM JICTOIMHUCHU, TICPCXOAHBIC (1)0pr1.
buoreorpaduueckue: cxoactBo u paznuuue (ayH U QUIOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOIUYECKUE: CXOJICTBA U Pa3IUUUs SMOPHOHOB Pa3HbIX BUAOB
MIO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIMMEHTapHbIE OpPraHbl, aTaBU3MBL. MOJIEKYISPHO-OMOXMMHYECKHE: CXOACTBO
MEXaHHU3MOB HACJICACTBCHHOCTH M OCHOBHBIX MeTa0O0JIMUECKUX nyreﬁ Y BCEX

OpraHU3MOB




1.2

OpomonnonHas teopuss Y. JlapBunHa. Ilpeanochliku  BO3HUKHOBEHUS
JTapBUHHM3MA. JIBMKyIme CHIJIBI SBONIOUMH BHUIOB 1O JlapBuHY (M30BITOUHOE
Pa3MHOKEHHE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS N3MEHUNBOCTD,

00opr0a 3a CyIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrternueckas Teopusi s3Bomonuu (CTD) u OCHOBHBIE €€ TMOJOXKECHUS.

MuxposBontonus. [lomynsius Kak eaAuHUIA BUAA U SBOJTIOLIUA

1.4

JBmxynme cuibl ((GakTopsl) 3BOJMIOLUMHM BHUIOB B INpupoie. MyTalMmOHHBIN
npolecc W KOMOWHATUBHAs M3MEHYMBOCTh. [lomynsiimoHHBIE BOJHBI M JApend
reHoB. M3omsiiusa u murpanus. EcrecTBeHHBI 0TOOP — HampaBJIsSIONMA (GakTop
sBoOLIMH. DOPMBI ecTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCT,  OpPraHM3MOB  KaK — pe3yinpTaT d3BoJionuu. [Ipumepsl
MPHUCTIOCOONIEHU Y OpraHu3MOB. ApoMOP(O3bl U UIHO0ATANI TAIIUH.

Bun u Bunoo6paszoBanue. Kpurepun Buna. OcHoBHbIE (POPMBI BUI000pa30BaHU 5

reorpa(bnquKoe, 9KOJOIr'M4€CKOC

1.5

MakposBomonrsi.  Dopmel  dBomonmH:  (QUIETHYECKAs, JAWBEPrEHTHAs,

KOHBEpreHTHas, napamienbHas. HeoOpaTuMocTh 3BOTIOLINHU

Bo3HuKHOBEHME U Pa3BUTHE )KU3HU Ha 3emie

2.1

JloHay4yHble MpPEACTaBICHHUS O 3apOXKICHUM KuU3HU. Haydnelie rumnoressl
BO3HMKHOBEHUSI KH3HU Ha 3emie: a0uMoreHe3 W MaHCHepMus. XUMHUYECKas
SBOJIIONUSA. DKCIIEPUMEHTATBHOE TMOATBEPKICHUE XUMHUYECKOM SBOJIOIHH.
Havanbupie sTanbl Ouomormueckoit spomonuu. ['unoreza PHK-mupa. Ileprie

KICTKHN W UX 5BOJJIIOII M. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBBIX OPraHnM3MOB

2.2

Pazutne xu3Hu Ha 3emie mo spam u mnepuonam. Karapxeii. Apxelickas u
npotepo3oiickas dpwl. [laneos3olickas spa u e€ mepuoAbl: KeMOPHUUCKHH,
OPIOBUKCKMH, CHIYPUHCKHH, JE€BOHCKUH, KAMEHHOYIOJIbHBIM, IEPMCKHUM.
Me3o301icKas dpa U €€ IepruOoAbl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3olickass 92pa u €€ mNepuoipl: NaJCOreHOBBI, HEOTCHOBBIH,
AQHTPONOTEHOBBIN. XapaKkTepuCTUKAa KIMMaTa W TEeOJOTHMYECKHUX IPOLIECCOB.
OcHOBHBIE 3TaNbl IBOJIOIIUU PACTUTEIBHOTO M )KUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHMI W KUBOTHBIX. [losiBI€HME, pacuBET M BBIMHUPAHHE TPYNI JKUBBIX

OpraHHu3MOB

2.3

Cucrema OpPTaHHUYCCKOTO MHpPa KaK OTpaKCHUC ISBOJKOLUH. OCHOBHBIC

CHUCTEMATUUYECKHUE TPYIIBI OPraHNU3MOB
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9BOJ'II-OI_[I/I$I YCJIIOBCKA. AHTpOHOJ'IOl"I/IH KaK HayKa. PazButne Hpe,I[CTaBJ'IeHI/Iﬁ (6]

MNPOUCXOKACHUU UYCIIOBCKA. MeTtoabl HU3Yy4CHUS AHTPOIIOICHC3a. CXOI[CTBa u




pasnuuus YeIoBEKa U )KUBOTHBIX. CHCTEMAaTHUYECKOE MOJI0KEHHE YEIOBEKA.
JBmxynme cuibl (hakTopbl) aHTponorenesa. HaciencrBeHHas U3MEHUYUBOCTD U
ecTecTBeHHbI 0TOop. OOIEecTBEHHBIH 00pa3 KU3HH, U3TOTOBJIICHHE OPYIAHUIl

Tpy/la, MBIIITICHUE, PEYb

2.5

OCHOBHBIEC CTalMM W BETBU HBOJIOLMHU YEIOBEKA: aBCTPAJOMUTEKU, YenoBek
ymenbiid, YenoBek mpsaMmoxonsumii, YenoBek HeaHaepTanbCkuil, YenoBek
pasyMHBIH. Haxonku MCKOMaeMbIX OCTaHKOB, BPEMS CYIIECTBOBaHUs, 00IacTh

pacnpoCTpaHCHUA, 00BEM TOJIOBHOTO Moa3ra, 06pa3 JKU3HU, OpyaAus

2.6

UYenoseueckue packl. OCHOBHBIC OOJBIIME pachl: EBPOIECOUIHAS (€Bpa3uiicKas),
HErpo-aBCTPaJIOU THASI (PKBaTOpHANIbHAS), MOHTOJIOUIHAS (a3matcko-
amepuKaHckas). YepThl TPUCIIOCOOIEHHOCTH MPEICTABUTENCH YETOBEYECKUX Pac

K YCJIOBHSIM CYIIECTBOBaHMUA. EMMHCTBO yenoBedeckux pac. Kputuka pacusma

Opranu3mbl ¥ OKpyKarol@s cpena

3.1

DKOJIOTHS KaK Hayka. 3aJayd W pa3fesbl HKOJIOTHMH. MeTOAbl 3KOJOTHUYECKUX
HCCIICIOBAaHUI. DKOJIOTHUECKOe MUPOBO33peHue. Cpeabl 0OMTaHUSI OPTraHU3MOB:

BOJHAs, HA3EMHO-BO3AyllIHAsA, IOUBCHHAA, BHYTPUOPIraHU3MCHHAs

3.2

Oxonornueckue  (akropel.  Knaccumdukamus — dkomormdeckux — (aKTopoB:
abuoTHUYeCKHe, OMOTHYECKHE M aHTPONOreHHbIC. JleCTBHE SKOJIOTHYECKUX

(hakTOPOB HA OPTaHU3MBI

3.3

Abuoruueckue (aKTOphl: CBET, TeMIEparypa, BIAKHOCTh. DOTOMEPHOAN3M.
[MpucnocobneHuss oOpraHU3MOB K JIEHCTBHIO aOMOTHYECKHX  (JAKTOPOB.

buonornueckue puTMBI
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buotnueckue Qakropsl. Buapl OMOTHYECKMX B3aUMOICHCTBUI: KOHKYPEHIIUS,
XUIHWYECTBO, TaAPa3sHTH3M, MYTyallu3M, KOMMEHCAIU3M (HaXJIeOHUYECTBO,
KBApTUPAHTCTBO),  aMEHCAJIM3M, HeUTpamu3M. 3Ha4YeHHEe  OWOTHYCCKUX

B331/IMO)I€I7ICTBI/II71 JJI1 CYIICCTBOBAHU S OPTaHHU3MOB B ITPHUPOJHBIX COO6HICCTB&X

3.5

OKOJIOTHYSCKHE XaPaAKTCPUCTUKU TOMMYJIAIUH. OcHOBHBIC IIOKa3aTcIin
IoNyJsiur: YUCICHHOCTH, IINIOTHOCTB, POXKAACMOCTb, CMCPTHOCTL, HPUPOCT,

Murpanus. JluHaMuKa 4uCcIeHHOCTH MOMYIIALUY U €€ peryssaius

Coo01ecTBa U YKOJIOTHYECKUE CUCTEMBI

4.1

Coo0OmecTBO  opranu3MoB — OuoneHo3. CTpykTypbl OWOIIEHO3a: BHA0BAsd,
MPOCTPaHCTBEHHAsl, Tpoduueckas (mumeBas). Buabl-nomuHanTel. CBs3U B

OnoIEeHO3E

4.2

OKOJOTHYCCKHE CHCTEMBI (BKOCI/ICTCMBI). Iloustue 00 »dKocucTeMe |




OuoreoneHo3e. DYHKIMOHAJIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peayLleHTbl. KpyroBopoT BELIECTB U MOTOK 3HEPTUH B SKOCHUCTEME.
Tpoduueckue (muILEeBbIE) YPOBHU DBKOCHCTeMbl. [luiieBple Lenu U CceTH.
OcHOBHBIE TOKa3aTeNM SKOCHUCTEMbI: Omomacca, MPOIYKLHs. DKOJIOTHYECKHE
NUpaMUIbl: TPOAYKIMHU, YHCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:

YCTOWUMBOCTb, CAMOpETYJsius, pasButue. CyKueccus

4.3

[Ipupoanbie s3Kk0cHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKocHucTeMa XBOHHOIO MU
M POKOJMCTBEHHOTIO Jieca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpOO3KOCUCTEMBL.
buonornyeckoe 1 X035iCTBEHHOE 3HAUEHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.
buopasHooOpazue kak ¢akTop YCTOWUMBOCTH d3KocucteM. CoxpaHeHHe

OMOoI0rMYecKoro pa3HoooOpasus Ha 3emiie

4.4

VYuyenue B.M. Bepnaackoro o Ouocdepe. I['panuiiel, coctaB u CTPYKTypa
ouocdepsl. JKuBoe BemectBo W ero ¢yHkuuu. OcobeHHOCTH Omochepsl Kak
rmo0anbHON dKOocHMCTeMBI. JIMHAMUYecKoe paBHOBecHe U OOpaTHas CBSI3b B
ouocepe. KpyroBopoTel BemecTB W OHOTCOXUMUUYECKHE ILHKIBI 3JIEMEHTOB

(yrmepona, a3ota). 30HATBHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIH

4.5

YenoseuectBo B Omocdepe 3emiin. AHTpPONOTEHHBIC MU3MEHEHHS B Ouocdepe.
I'moGanbHBIC YKOTOTHYECKUE MPOOTIEMBI.
OcHOBa paIMOHAIBHOTO YIPABICHUS MNPHUPOJHBIMH pecypcaMH W HX

HCITIOJIB30BAaHHC. Z[OCTI/I)KCHI/IH OMOJIOTHHU U OXpaHa IIPpUPOAbI




YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

* buonorus, 10 xnacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue
/Mon pen. [Naceunuka B.B., Akimmoneproe o6mecTBo «M3aaTenscTBO
«IIpocsermienuey

* buonorus, 11 xknacc/ Ilaceunuk B.B., Kamenckuit A.A., PyoiioB A.M. u apyrue
/TMlon pen. [laceunuka B.B., Akumonepnoe o0ectBo «M3natenscTBo

«IIpocsemenuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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