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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OHOJIOTMU TEOPETHUECKYID OCHOBY IS
OTIpEEICHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4eOHOro IMpeameTa
«buosioruss» coctaBWIM: KOHIENTyajdbHble TnonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanusi B Poccuiickoit denepaiinu, a Takke MOJI0XKEHUS 0 crienuduke
Ouonoruu, €€ 3HAYEHWU B TIO3HAHUM HKUBOM TMPUPOJBI U OOCCICUCHUH
CYILIECTBOBAaHMS 4esjoBedeckoro ooOmiectBa. CoOrjacHO Ha3BAHHBIM IOJIOKEHUSIM,
OTmpeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no Guosioruu 1aéT MpeacTaBIeHUE O 1eIX, 00 o0IIel cTpaTeruu
OoOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemMeTa
«buonorus», onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEPKAHUE, €TO CTPYKTYPY,
pacnpeneneHue 1Mo paszieinaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
M3Yy4YEHUs] YUYEOHOr0 MaTepuaia ¢ Y4ETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOydJarommxcs.

B mporpaMmme 1o 610JI0ruu Takke YYUThIBAIOTCS TPEOOBAHUS K ITNTAHUPYEMbIM
JUYHOCTHBIM, METanmpeAMETHbBIM U MPEIMETHBIM pe3yibTaTaM oOOy4YeHHUsI B
hopMUpOBaHUH OCHOBHBIX BUI0B y4eOHO-TI03HABATEIHLHOM
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
INPUHIMI TMPEEMCTBEHHOCTH B M3yYE€HHUHM OuoJjoruu, Onarojgapsi yemMy B HeH
MPOCMATPUBAETCS HANPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FKOJOTUUECKOTO MBIIICHHS, PEJICTABICHUN O 3I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIIEHHWEM K OKpYXKaloIllel MpUPOIHON cpene.
[TosTOMYy HapsIy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yIEJIEHO BHUMAaHHUE HCIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKU HACIEACTBEHHBIX 3a00JI€BaHUN YEIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBAHUS YKOJIOTHIECKH TIeJIeCO00Pa3HOTO
MOBEACHUS B OKPYXKAIOWIEH NMPUPOJTHONW CpEAe, aHaIn3a BIUSHUS XO35MCTBEHHOU
JIEATEIIbHOCTH YEJI0OBEKA Ha COCTOSIHUE MPUPOJAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBICHHOCTH Y4YeOHOro mpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00€CTIeUeHUS YCTIOBUH JJIsl pEIICHMUSI



OJIHOM M3 aKTyalbHBIX 3aJ]a4 IIKOJLHOTO OMOJOTUYECKOTO 00pa30BaHUsl, KOTOpas
npeanosiaraer GpopmMupoBaHue y oOy4aronIuxcsi ClOCOOHOCTU aJanTHUPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
Mecto. OHa obOecnieuuBaeT (HOpMUpPOBAHHE y OOYYAIOIIUXCS TPEACTABICHUU O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YpPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBHUSI  JJIS: TIO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOIBLI,  (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe30macHOro obpasa
YKWU3HU, SKOJOTHYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPUPO/IE
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OMOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero o0pa3oBaHUs,  COLUAIU3ALMH
oOyuaronuxcs. M3ydenne 0uonsoruu odecnednBaeT ycioBHs il (GOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpapuu. Ha3paHHble TOJIOKEHUS O MpeAHA3HAYEHUH Y4YEOHOro MpeaMmera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COJCpKaHWs, TMPEACTaBICHHOr0O B TMporpamMme IIo
OHOJOTHH.

OT60p coxaepkanusi yueObHoro mpeamera «buosorus» Ha 06a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPBIM OOy4arouuecsi JOJDKHBI OCBOMTh 3HAHUS W YMEHHUS, 3HAYUMBIC s
dbopmupoBaHus OOIIEH KYJIbTYphI, ONPECIAIONUE aJeKBaTHOE TIOBEJICHHE
YEJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHON
KU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeME 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi (POpMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIONIUX  TYMaHM3AIluu
OMOJIOrMUecKOro 00pa3oBaHMsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepualia B IpOrpamMme IO
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOABI, O €€ YPOBHEBOW OpraHu3aliu U
HBOJTIOIMHU. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHOro mpeamera «bromorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TO3HaHUs», «KieTka kak Ouosnorumyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa M MHOrooOpasue OpraHMYeCKOro MHUpay,
«DBOTIOIHUS KUBOUM TPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.



enp u3ydenuss ydeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra | TMPUOOpETeHHUE YMEHHUI
WCITOJIB30BaTh ATU 3HAHWS I TPAMOTHBIX JICUCTBHUH B OTHOIICHUH OOBEKTOB
YKUBOU TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MMPOOIIEM.

JlocTrxkeHnue 1eau u3ydeHus ydeOHoro npeaMera «buosmorus» Ha 6a30BoM
YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISAYIONINX 3a/1au:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIYKaIIUX OCHOBOM
11 (OpMUPOBaHUSI MPEICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX >KHBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPUYECKUX CMOCOOHOCTEW B MpOIECCe aHaIM3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOydaronmxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSACHATH M OICHWBATH SBIICHUS OKPY’KAIOIIETO
MHpa >KUBOM TIPUPOJIbI HA OCHOBAHHWH 3HAHWU U OIIBITA, TIOJIYYCHHBIX MTPH U3YUCHUN
OMOJIOTHH;

dbopmMupoBaHue y OOy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTHI;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS ATHICCKHUX
HOPM IIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIIECIOBAHMI;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPHI, 1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHON 001acTh « ECTeCTBEHHO-HAYYHBIE TIPEAMETHD.

J{nst u3yueHusi OMoJIoruu Ha 6a30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHus
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 yaca
(1 yac B HenenO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HaykKamu, (puiiocopueit, ITUKON, SCTETUKON U MPABOM.
Posnp 6uonoruu B hopMupoBaHHM COBPEMEHHOM HayuHOU KapTuHBI Mupa. Crucrema
OMOJIOTMYECKHUX HAYK.

MeTobl T0O3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTIMCaHUE,
U3MEpeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHUCTHYeCKas o0padoTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktnueckass padora Ne 1. «lcnosib3oBaHWE pa3IMYHBIX METOAOB MpHU
M3yYEeHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTnnuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOoOOpasue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoC(EpHBIA.

JdeMoHCcTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
KUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKPO3JIeMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpAJIbHBIX BeEHIECTB B KieTke. [logmepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (TEpBUYHAS, BTOPUYHAs, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWcCTBa OenkoB. buonoruueckue
byHKIUN OETIKOB.

depmeHTHI — OnosoTuYeckue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocth. Kodepmentsl. Burtamunbl. Otimuuns



(bepMEeHTOB OT HEOPTraHUYECKUX KAaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapuabl
(caxaposza, JlakTo3a) W ToJucaxapuibl (Kpaxmaji, TIJIMKOTEH, IIeJUTI0I03a).
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlumuner:  Tpurmuuepuasl, (Qochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie xkucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHNH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOIECHCTBUS
ujeil 1 PakToB B HAYYHOM MMO3HAHUU. MeTObl U3YUEHUS KIICTKH.

KieTka kak uenoctHas xuBas cucrema. O0mye Npu3HaKy KJIETOK: 3aMKHYTasl
HapykHas MmemOpana, Moiekynsl JIHK kak reHerumdeckuil ammapar, cucrema
CUHTE3a Oelka.

Tunel KJIETOK: DdyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTPOEHMSI MpOKapuoTHYecKol kieTku. Knetounas crenka Oaxrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkiuu. [{utornasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: JIIC, anmmapart ['ombmxw,
TM30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHJpUM u T1actun. Bunbl mmactun. HememOpaHHbie
OpraHOW[IbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJIHU, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanum:

[Toptpetsl: A. Jleenryk, P. I'ykx, T. llIBanu, M. nelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeieieHne XUMUYECKUX JJIEMEHTOB B HEKUBOU IMPUPOEY,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW IIPUPOJILH.

Tabmuubr u cxembl: «llepuogudeckas TabaUIAa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «CtpoeHue MosieKybl
ATDy», «CtpoeHHE 3yKapuOTUUECKON KIETKN», «CTpOCHUE KUBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,



«CTpoeHue sapa KIEeTKn», « Y TIeBOAb, «JIMIuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadOTHI:

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

JlabopatopHass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KJICTOK pPacCTEHUH,
JKUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonn3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U SHEPIUM B IMOHUMAaHUU
MeTabor3ma.

Tunel oOMeHa BeniecTB: aBTOTpOdHbIN U reTepoTpodHbIil. Poibs ¢pepMeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (GOTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINEe OaKTepuu. 3HAUYEHUE XEMOCUHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaclierieHue BEIIeCTB, BBIJICJICHUE U
aKKyMYJIMPOBAaHHE SHEPTUU B KIIETKE. DTalbl JHEPreTHIECKOTro oOMeHa. [ mukonms.
bpoxxenne u ero Buibl. KuciaopomHoe OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopMmanuu B KiIETKe. | eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHchsuuu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
onocuHTese Oenka.

Hexkiierounsie ¢popMmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/Ia.
OOpatHast ~ TpaHCKpUIILMsA, peBepTaza W uHTerpasza.  llpodunakruxa
pacnpocTpaHeHus: BUPYCHBIX 3a00JIEBaHUIA.

JlemoHcTpanum:



[Toptpetsl: H. K. Konbros, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUDY,
«HepreTudeckuii oomen», «Ximopormrtacty, «Potocuntes», «Ctpoenue JHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «baktepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anunkanuu «Yasoenue [IHK u Tpanckpumnuusy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MoAelb cTpykTypsl JIHK.

Tema 5. PazmHOXkeHHE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKII, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TaluvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnonoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHWPOBaHUE
OpPTraHMW3MOB, €r0 3HAYEHUE JJIS CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meito3. Cranuu meiio3a. IIporecchl, Npoucxoadine Ha CTaauaX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiornyeckuid CMBICT H
3Ha4YeHUEe Meno3a.

['ameroreHes — mnporecc 0Opa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKA U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TameT (CrepMaro30oujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
OCcoOEHHOCTH CTPOCHHS SUIIEKIETOK U crepMaTo30uaoB. OmiogoTBOpEHUE.
[TapTenorenes.

WunuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATBHOTO PA3BUTHUS Y TO3BOHOYHBIX YKHUBOTHBIX:
npolOieHue, racTpyisius, opraHorene3. [loctamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPbHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacreHuii. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSI.



JdeMoHCcTpanuu:

Tabmuubr u cxembl: «DopMBI pa3sMHOXKEHUSI OpPraHU3MOBY», «/[BolHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUI», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku OakTepuity, «CTpOeHUE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Permmukarmus JHK», «Mutosy,
«Meino3y», «IIpsmoe u HenpsiMoe pa3BuTuE», «['aMeToreHes3 y MIEKONUTAIOMINUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A).

O0opynoBanue: MHUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MieKonuTaroumeroy, «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKanus «/leieHne KIeTKn», MOJIEIb
JAHK, monens meTada3zHoi XpOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHUMKA
KOpEIIIKA JTyKa HAa TOTOBBIX MUKPOMPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOCHHS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. POk HUTOIOTHH
U SMOPHOJIOTUU B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TreHeTUKH (THOPUI0IOTUYECKH,
HATOI€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTnYeckasi CHMBOJIMKA, HCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBAaHUS MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuiHOe CKpelMBaHue. 3aKOH €IWHO00pa3us THOPUIIOB TIEPBOTO
nokosneHud. [IpaBuino qoMuHUpOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  llUToreHeTHMYeCKWE€  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHoe HacjenoBaHue npu3HakoB. Padora T. Moprana no cuemnjieHHOMY
HacCJIeIOBAaHUIO TeHOB. HapyIieHue clenieHns reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTHble oOpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHUKA
MOIU(UKAIIMOHHON U3MEHUYUBOCTH. BaprallnoHHBIN psia M BapuallMOHHAs KPUBas.



Hopma peakunu npusHaka. KonnuecTBEHHbIE M KauECTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBoCTBa MOAM(PUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTalmoHHas M3MEHUNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U npu4uHbI MyTaluuii. MyTareHHbie (GaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclieAcTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka dyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbI TEHETUKU
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IIMTOICHETHUCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpeIeJICHHE r€HOTHUINA!
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKA: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBAHKME. 3HAUEHUE MEAUIIMHCKOMN
TE€HETUKH B MIPEJOTBPAICHUHN U JICUCHUN T€HETUYECKUX 3a00JICBaHUM YeIoBeKa.

JlemoHcTpanum:

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

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETUYECKasI
OCHOBaY, «3aKOH pacHICIIJICHUS U €r0 IIUTOr€HETHYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelnBaHusDy, «Menosy, «BzanMoaencTBue aielibHbIX T€HOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eloBeKa», «['eHeTrnka mosa», «3aKOHOMEPHOCTH
HacJIeJIOBaHUsI, CLUEIUICHHOTO ¢ ToJioM», «KapuoTumel yegoBeka U SKMBOTHBIXY,
«Bunpl uzsmeHunBocTY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTruka rpymm KpoBmw», «MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-ammIuKanmun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3odumna» (Hopma, MyTaruu Gopmbl
KPBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTUYecKue padoThbl:

JlabopaTtopHas pabora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO W
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHne MoAnUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGoparopHas padota Ne 7. «AHanu3 MyTanuil y Ipo30(uibl Ha TOTOBBIX



MHUKPOIIPENapaTaxy.

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

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka U IMpoLecC. 3apOXKACHUE CEJIEKIMU U JTIOMECTHUKALUS.
VYyenue H. U. BaBuiosa o ieHTpax mpoucXoxAeHUS 1 MHOT000pa3usi KyJIbTYPHBIX
pactenuii. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOpOJA, IITAMM.

CoBpeMeHHbIE METO/bI CeIeKINHA. MacCoBBIi U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU pPACTEHH M KMBOTHBIX. OLEHKa 3KcTephepa. BIM3KOpOoaCTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnast rudbpuanszanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojayyeHue
MTOJIMIUIOUIOB. [JOCTHKEHNSI CENEKIINH PACTEHUH, )KUBOTHBIX I MUKPOOPTaHU3MOB.

buotexHONMOrUs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexkomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Krerounas
uHxkeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Dkoyioruueckue W dtuyeckue  npobsnemsl. MO —  reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JemoncTpauuu:

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

Tabnuupl U cxeMbl: Kapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «llopoapl roMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenuity, «OtnanéHnas ruopuausanusy, «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CEJEKIMU PACTEHUM H
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIa0OpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBOJIOIMOHHAA OMOJIOTHAL.
[Ipennochulku BO3HUKHOBEHUS SBOJIOLMOHHOW TEOPUU. IDBOIIOLMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusiHue 3BOIOIMOHHON TEOPUU HA Pa3BUTHE



OMOJIOTHH U APYTUX HAYK.

CupnerenbctBa 3Boitonuu. [laneoHTosormyeckue: MOCIEAOBATEIbHOCTD
HOSIBJICHUS BHUJOB B HAJCOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBI.
buoreorpadudeckue: cxoacTBo u pazanune GayH u Gaop MaTepruKoB U OCTPOBOB.

OMOpHONIOrMYecKre: CXOACTBA M pa3iuyuus SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. lIpeanochUlKM BO3HUKHOBEHHUS
JnapBUHM3Ma. JIBIKyIME CHJIBI 3BOJIOLUUMU BHUJIOB 1o JlapBuHYy (M30BITOUHOE
Pa3MHOXKEHHE IPU OIPAHUYEHHOCTH PECYPCOB, HEONPENECIEHHAS W3MEHYUBOCTD,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

Muxkpoasosrorus. [lomynsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBuxynire cuibl (pakTopbl) 3BOJIOLMHA BUJIOB B mpupoje. MyTallMOHHBIN
IpoLecC M KOMOMHATHBHAasT M3MEHUYMBOCTb. llomynslnoHHBIE BOJHBI M Apeid
reHoB. M3oduus 1 MUrpanus.

EcrtecTBeHHbIII 0TOOp — HampaBisgiomuili Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd03bl U UIM0AJANTAL[H.

Bun wu  BupmooOpazoBanue. Kputepum Buzma. OcHOBHBIE  (POpMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBomoniust.  PopMbl  3BOTIOLUMU:  QuUIETUYECKas, JAUBEPreHTHasd,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHue OT HecleuuaTu3upoOBaHHbIX TpenkoB. IIporpeccupyromias
crenuanu3anus. AJanTuBHas paguarus.

JleMoHCTpaum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnyecKoro Mupa Ha 3emie», «3apOobIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrOo0Opasue COpTOB PaCTCHUIDY,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyTtaunoHHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mamoamantanumn», «OOwas aereHepaunus,
«/IBmxyume cunbel sBomouun», «Kapra-cxema wapuipyra myrtemectBus Y.
Hapsuna», «boppba 3a cymectBoBaHuey, «IIpucnocoOIeHHOCT OpraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUTO0OPa30BAHUE).



OOopyznoBaHue: KOJUIEKIMSI HAaCEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKpPAaCKH,
HAOOp IUIOAOB M CeMsH, Koiuiekuus «lIpumepbl 3alUTHBIX IPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpPABICHUS HBOJIIOLIMU», OOBbEMHAs MOJEINb
«CTpO€HHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckass kapra wmwupa, KoJuleKius «DOpMBI COXpaHHOCTU
VCKOIIAEMBIX JKMBOTHBIX W pacTeHui», Mozenb ammukanus «llepekpécr
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue marymkm,
mMukpomnpenapar «Jpozoduna» (Hopma, MyTarui GOpMbI KPBIIIBEB U OKPACKH TENA).

JlabopaTtopHble U npakTHYecKHe padoThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «Onucanue npucnocodJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHBIE€ TPENCTABICHHUS O 3apOXKICHMM >KU3HU. HayuyHbple Tunoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
DopMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie mo 3paMm u nepuoaaM. Karapxen. Apxeickas u
npoTepo3oiickas dpbl. Ilaneosolickas spa u €€ Nepuoabl: KEeMOPUUCKUT,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPONIOTE€HOBBIM.

XapakTepucTuKa KiIuMaTa M TeoJIOrMYecKuX mnpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOoLMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. Pa3Butue mpeacraBiieHHil o
IIPOUCXOXKJIEHUN YeloBeKka. Meroasl H3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3nuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETIOBEKA.

JBroxyuie cuibl (pakTopbl) aHTponorenesa. HaciencTBeHHas H3MEHUNBOCTb
U €CTECTBEHHbII 0TOOp. OOuiecTBEHHBIN 00pa3 >KU3HU, WU3TOTOBJIEHUE OPYIUil
TPYJa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIMU ¥ BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek



yMenbi, YenmoBek mnpsaMoxoasuui, YenoBeK HEaHACPTAIbCKUN, YernoBek
pa3yMHbIii. Haxoiku uCKoIaeMblX OCTaTKOB, BpeMs CYILECTBOBaHHS, 0O0JACTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIHs.

Yenoseueckue pacel. OcCHOBHbIE  OONBIIME  pachl:  €BPOMEOUIAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANbHASs),  MOHTOJOWAHAsS
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCIOCOOJEHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4E€IOBEYECKHX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

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

Tabmuubl u cxembl: «Bo3HukHOBeHHue COJIHEUHOM cHUCTeMbl», «Pa3BuTue
opraHuueckoro wmupa», «PactutenpHas kieTka», <OKUMBOTHas  KJIETKay,
«IIpokapuotnueckasi kieTka», «COBpeMEHHasi CUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  IPEIAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeimme moan», «JpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEpTaliblla, KPOMAaHbOHIIA), CIIETIKA WU
U300pKEHUSI KAMEHHBIX OpYJIui TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOuia, ckpebna), TreoXpoHoJoruueckas Ta0numa, Kouiekiuusa «Dopmbl
COXPAHHOCTU MUCKOTIAEMBbIX KUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTCHHUU U
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBeAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKoJIOrus Kak HayKa. 3aJa4dl U pa3iesibl SKOJIOTUUA. MeToIbl 3KOJIOTHYECKUX
UCCJIEIOBAHNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUSI OPraHW3MOB: BOJIHAsl, HA3€MHO-BO3JAYIIHAs, MOYBEHHAas,
BHYTPHUOPTaHU3MEHHASI.

Okonoruueckne (dakTopel. Knaccudukarmusi sKoJoTHUYECKHX (PaKTOPOB:
abmoTtnyeckne, OWOTHYECKHE U AaHTPOIOTCHHBIC. JICHCTBHE HSKOJOTUYECKHX
(aKkTOpOB Ha OPTaHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DoTOnepruoan3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMsl.



buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIHS,
XHUIIIHUYECTBO, cUMOMO3 U ero Gopmbl. [lapazutusm, koomeparusi, MyTyalusM,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIM3M, HEUTpaIHU3M.
3HaueHne OMOTHMYECKHX B3aMMOJCHCTBHI MJs1 CYIIECTBOBAaHHS OPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKH mnonyisanud. (OCHOBHBIE MOKa3aTeau
MNOMYJISIMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMyuKa 4uCIEHHOCTH MOIMYJISLUN U €€ Perysusl.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: kapTta «[Ipupogusie 30Hb1 3emian», «Cpeabl oOUTaHUS
opranusMoBy», «®Poronepuoanusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny», «Ilumesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckue 0COOEHHOCTH pPaCTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlaGoparopHas padota Ne 4. «BnusiHue cBera Ha pocT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktuueckast padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pPaCTEHUI».

Tema 4. CooOmecTBa ¥ 3KOJI0rH4eCKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBas,
MPOCTpPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBs3U B
OHOIIEHO3E.

Okoyoruueckne cucrembl (dkocucteMbl). [lonsTne 00 »sKocucTemMe W
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH sKocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelu 3KOCHUCTEMBI: OMoMacca, MPOAYKLUHA. DKOJIOTMYECKHUE NHUPaMUJbL:
OPOAYKIIMM, YHUCICHHOCTH, OuomMaccel. CBOICTBAa 3KOCHUCTEM: YCTOWYMBOCTb,
camoperyJsinus, pasutue. CyKueccusl.

[TpupoHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0341CTBEHHOE 3HAYEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopa3znooOpa3zue kak QakTtop ycToluuBocTH 3KocucteM. CoxpaHeHHue
OMOJIOTMYECKOro pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouoceprr. XKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMOchepb Kak



rII00aIbHOM 3KOCHCTEMBbl. JlMHaMHuecKoe paBHOBECME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YemoeuecTBO B Orochepe 3emin. AHTpOTIOreHHBIE U3MEHEHHS B Orocdepe.
['o6anbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHM€e MPUPOIBI U yenoBeuecTBa. CoxpaHeHrne 6Mopa3Ho0Opasus
KaK OCHOBa ycroilunBocTH Ouocdepsl. OCHOBAa paIMOHATBHOTO YIPaBICHUS
IPUPOAHBIMH PECYPCAMHU U UX HCIONb30BaHUE. JlOCTHKEHUST OMOJIOTUN U OXpaHa
PUPOABIL.

JdemoncTpanum:

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

Tabmuubl u cxemsl: «llunieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHUYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro seca», «buomenos Bomoéma», «ArpoueHo3», «lIpumepHsie
aHTPOITOT€HHBIE BO3/ICHCTBUS HAa IPUPOAY», « BaxKHENIIME NCTOUHHUKY 3arpsA3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «IlouBa — BakHeillas coctapistomas ornochepon,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbii  3ddexT»,  «DakTOpbI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: MoJelb-anmuivKanus «TunuuHable OHOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJUIeKUUU «buonenos», « Bpenurenn BaxxHeUImnx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYpP», FepOapuul U KOJJIEKLUN PaCTEHUH U )KUBOTHBIX,
IPUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii  ®enepaunu, H300paKEHUS] OXpaHSEMbIX BHUIOB pACTEHUU U
YKUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUA K peE3ysbTaTam
OCBOCHUS OOYyYaloOIMMHUCA TporpaMM CpeAHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaXXIAHCKON UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4eHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIWYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUSHEHHBIE TUTAHBI.

JIM4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIorus» JOCTUrarTCS B
CAUHCTBE YYCOHOM M BOCIHMTATCIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMU COLMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTUS BHYTPEHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACICIUI0 U
TPAAULKAM MHOTOHAILMOHAIBLHOTO Hapona Poccuitckon ®Penepaunu, mpupoie U
OKPYKAIOIIEH CpeLE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorusy
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEaTU3alli OCHOBHBIX HAIPaBICHUHN
BOCITUTATEJILHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YyYaIOIIerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATENLHOCTH MPHU CO3/IaHUU YUESOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/ad, BbBIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB TMPU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOM TPAXKTAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBaKEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepea PoauHoil, ropaoctu
3a CBOM KpaH, cBOIO PonauHy, CBOM S3BIK M KYJBTYPYy, IPOLUIOE W HACTOSAIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOIbI,
TOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO H 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC peEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHUE YMOIIMOHAIBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alius 310pOBOro u 6€30macHoro oopasa ku3Hu (310poBoe
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATAH W OTObIXa, perysipHas (Qusuueckass aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUSA K COOCTBEHHOMY (hHU3HMUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH NPaBWJl HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

OCO3HAHHWE MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAaCTEPCTBA, TPYIAOJIIO0HE;

TOTOBHOCTb K AKTHMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cpepaM npodhecCHOHATBHOW JesITeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eTIECO00pa3HOe OTHOLICHHE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYILECTBOBAHUSI;

MOBBIIIEHUE YPOBHA OKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCJIEICTBHMA IS
OKPYKaroUIEH Cpebl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOsieM M MyTed HX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIONB30BAaHUEM  (COONIOJIEHHE  MpaBUJ  TMOBEAEHUS B MPHUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHS B DKOCHCTEMAX, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEMPUATUE ACHUCTBUM, TPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE IMPOTHO3UPOBATh HEOJArOMPHUSITHBIE SKOJOTHUYECKHE MOCIEACTBHS



MPEANPUHUMAEMBIX JEHCTBUI U TPEAOTBPAILATH UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKON KYyJBTYpPbl KaK CpEICTBA
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHUE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHpPE KaK O €IUHCTBE MPHUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PEeCypCHbie  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
obecrieueHusi  mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PalMOHATIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3Y4YEHUU OUOJIOTUH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM W3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAITUSX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEphIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW 1O OWOJIOTHHU B



COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpe6HOCT51MI/I.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yiIbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
BKJIIOYAIOT: 3HAYWMbIe IS (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYarOIIHUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeUNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHS, SBICHUE, MPOIIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHNue, HAOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (IMO3HABaTENIbHBIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaronye GopMupoBaHrue PyHKIMOHAIBHOM TPAMOTHOCTH U COIMAILHOM
KOMIIETEHIIMU  OOYYaloIMUXCs, CIOCOOHOCTh OOY4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHOW M COIIMAIBHOM MPAKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHus JOJKHBI OTPaXKaTh:

OBaaaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 0a3o0BbIe JIOrHYecCKHe AeliCTBUSA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TP OCBOCHHHM 3HAHUK MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPU3HAKH, YCTaHABIWBATh
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIPENCNATh 1ETU JeATCILHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABICHHUS CYIIIECTBEHHBIX
CBSI3ed W OTHOIICHUMH B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEYMIT PA3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH()OPMAIIMOHHBIX
HCTOYHHKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIA3a WMEIOIIUXCS
MaTepHaTbHBIX M HEMATEPUATIBLHBIX PECYPCOB;



BHOCUTBb KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTaTOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUN AEATENBHOCTH;

KOOPAMHHUPOBATh U BBINOIHATH paOb0OTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JEATENbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY ITOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBI JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPEeoOpa3OBaHUIO M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IIAPAMETPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh LEJICHAINIPaBICHHbII TMOUCK MEepeHOca CPEeACTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEITEeIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpejaraTb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JMTeparype, OHOJOTHYECKUX CIIOBapsAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3UPOBATH
MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpPEACTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;

(opMyIMpOBaTh 3allPOChl U MPUMEHATH PA3JIMYHBIE METO/BI IPU MOUCKE U
orbope Omonornyeckoil MHpOpMalry, HEOOXOAUMOM ISl BBITOJHEHUS! Y4eOHBIX



3ajiay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMy  TNpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKy, TUarpaMMbl, TAOTHUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
Ouonornueckoi uHGpOpManuend: TNPUMEHATh XUMHUYECKHe, (usnueckue W
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HarJISTHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0menmne:

OCYILECTBISATh KOMMYHUKAIIMU BO BceX chepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WJIM TUCKYCCHUU O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINOJHEHUS MpejiaraeMon
3aJ]a4M, YUYUTHIBATh MHTEPEChl M COTJIACOBAHHOCTH MO3ULMUHN JPYTHMX YYAaCTHUKOB
JIAaJIoTa Wi JUCKYCCHUN);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHUSA, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPHU PEILICHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKY W METOJIbI COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN KAKJIOT0 WIEHA KOJUIEKTUBA;

OpUHUMATh 1eJId  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IJIaH JCHCTBUH,
pacnpenenarb pojud € Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;



OILICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAO0T0 YYaCTHUKA KOMaHbI B OOIIHiA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pEIICHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHUSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIbHO COCTABJIATh IJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32
pelIeHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIMHA B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJIBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh HABBIKAMU  [O3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, WX PE3YJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIIeKCUU ISl OLEHKU CHUTYyallluH, BHIOOpA
BEPHOT'O PEILLICHUS;

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

NPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX NPU aHalIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsaTHE ceOsl U IPYTrUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,



OpUHUMATh MOTHUBBI W apryMEHTBhl APYrHMX TMpH aHallM3e pe3yibTaToB
NEesTeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3MYHBIX yU4EeOHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouoinorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUSI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKpbIBATh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB M TOHSITHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTHH ),
roMeocTa3 (caMOperyJsiiusi), YpPOBHEBas OpraHM3alds JKHUBBIX  CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHAasl J0TMa MOJEKYJIsIpHON Ouosnorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOKEHUS KyIbTypHbIX pacTteHuid H. . BaBunosa), onpenensats rpaHulbl KX
MPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHWE MKUBBIX CHUCTEM, NPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMUYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIAEAYEMBIMH BEIUYMHAMU, OOBSICHEHHE TMOJYUYEHHBIX PpPEe3ylIbTaToOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSTHH, TEOPUNA U 3aKOHOB, YMEHHE JI€JIaTh BHIBObI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIAENATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIECTB W MPEBpALICHHs] dHEPTUU B KIIETKe, (POTOCHMHTE3a,



IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JJISl NPUHATHS NPAKTUYECKUX PELICHUHA B IOBCEIHEBHOU
KU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/0pOBbS U 370POBBS
OKPYXAaIOIUX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
IPUPOJHON cpene, MOHUMAHHE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOU ounonorun 17§ OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
IPUPOIOTIOTH30BAHUS;

YMEHHME pellaTh »3JIEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJSl MpeICKa3aHsl HACJIeOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE W IPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIICHUBATb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTHYECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAINU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OuoJIOrUH,
MeAMILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHWs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa TS pEIICHUs KU3HCHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEPKaHUE OMOIOTUYECKUX TEPMUHOB U TIOHATUIN: BU]I,
MONYJISIIUs, TEHO(OH, HSBOJIONHUS, ABMXKYIIHE CUIIBI ((aKTOPHI) HSBOJIIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
IKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHo3, onocdepa;

yMEHUE Hu3jIaratb OWUOJOTHYECKHME Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrtsa K. M. bapa, uepenoBaHus IJaBHBIX HaIlpaBiICHUN H



nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPENEIATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
ONHMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO AKCIEPUMEHTA, BBIABUKEHHUE TUTIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BHJOB, MONYJSALHA, NPOAYLEHTOB, KOHCYMEHTOB, PpPEIYLEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHOca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIECHHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTHM, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JJISI NPUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KAIOIIEH
MPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKCHUIN
COBPEMEHHOU OMOJIOTHH JJIs1 PALIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu paboTe ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBAHHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBATh M HHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aTbHBIE  DKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOULIEHUS,
000011251 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MTOHATHUIHBIN armapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVTIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne m/n NMPOrpamMMbl Bcero Konrpoannere  Tlpaxtusdeckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypes

bubmuorexa [JOK
1 bronorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292

2 JKuBEIE cUCTEMEI U UX OpraHu3amus 1 Bubmiorexa [IOK
p 1 https://m.edsoo.ru/7f41¢292

3 XUMHAYECKUH COCTAB U CTPOECHHUE KIIETKU 8 1 bubmmorexa [IOK
p https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
4 KH3HENCATEIEHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292

5 PazMHOXkeHUE 1 MTHANBUYaIbHOE PA3BUTHE 5 1 bu6mmoreka [IOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292

6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 3 15 bu6mmoreka [IOK
OpraHHU3MOB ' https://m.edsoo.ru/7f41c292

7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnunorexa [JOK
OMOTEXHOJIOTUHI https://m.edsoo.ru/7f41c292

8 PesepBHOE Bpems 1 Bubmiorexa LHOK
p p https://m.edsoo.ru/7f41¢292

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneCRne 06pPA3oBATEIbHbIE
padoThl padoTbI pecypesr
bu6nmoreka [IOK
! OBOmIONHOHHAs OHONOrH ? ! https://m.edsoo.ru/7f41cc74
> Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnnorexa [JOK
3emuie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 1 buGnuorexa [JOK
https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 Bubmnorexa HOK
https://m.edsoo.ru/7f41cc74
bubnunorexka LIOK
5 Peseparoe Bpemsi 2 https://m.edsoo.ru/7f41cc74
OBHLIEE KOJIMYECTBO YACOB I10 34 0 25

[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosauyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOﬁHTpO.HbeIe HpﬁaKaneCKne W3ydMeHHS  00pa3OBATEJIbHbIC
padoThbI padoThbI pecypeb
bubnunorexa LIOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToanl TO3HAHUS KHUBOM
npuponabl. [IpakTuueckas padora
2 NIO) lp«I/HICHOJII:I))SOBaHI/Ie paefmqmﬂx 1 0.5 bubmorexa LIOK
- ’ https://m.edsoo.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHUYECKHUX 0OBEKTOBY
3 buonoruyeckue cucTemsl, 1 bubmuoreka [IOK
MPOLIECCH] U UX U3YYECHUE https://m.edsoo.ru/863e6564
XUMHUYECKUN COCTaB KIeTKU. Boaa bu6mmoreka IIOK
4 1
A MUHEPAIBHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmoteka IIOK
5 benku. CoctaB u cTpoeHue 6eIKoB 1 hitps://m.eds0o.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubmmnoreka HOK
KaTaTUTHYCCKON aKTHBHOCTH ) https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJTU KaTajasbl)»
but6mmorekxa [IOK
7 Yrnesogsl. Jiamae: 1 https://m.edsoo.ru/863e6870
bubnunorexa LIOK
8 HyxnenHoBbe kncnotel. ATO I https://m.edsoo.ru/863e6dSc
9 HcTopus 1 METOABI U3y4EHUs 1 bubmuoreka [JOK

kinetku. Knerounas TCOpHAL

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




Knerka xak nenoctHas KuBas

10
cucreMa
CrpoeHnue 3ykapuoTHYECKON
kieTku. JJaboparopnast pabora No 2
«M3yueHue cTpoeHUs KJIETOK Bu6muoteka [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTUCAHUE»
bubnunoreka LIOK
12 OOMeH BelecTB Uik METab0JIM3M hitps:/m.eds0o.ru/863¢766¢
bubnuoreka [IOK
13 Porocuntes. XemocuuTes https://m.edso00.ru/863e7c98
. bubnunoreka LIOK
14 OnepreTueckui obmen https://m.edsoo.ru/863¢e7aae
JKW3HEHHBIN UKJIT KIETKH.
Jlenenue kiaeTku. Murto3s.
15 JlaGopaTtopHnast pabota Ne 3 05 bubnuoreka [IOK
«Habmroieane MuTO3a B KIIETKAX ’ https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIIka Jyka Ha
TOTOBBIX MUKPOIpENnapaTax»»
16 buocunTes Oenka. Peakius bu6nunorexa LIOK
MaTpUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796¢
bu6nunorexa LIOK
17 Tpancyius — GuocknTes benka https://m.edso0.ru/863e796e
13 Hexknerounsie hopmbl :kU3HH — bubmuoreka [IOK
BHPYCBI https://m.edsoo.ru/863e7540
bubnunorexa LIOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. but6mmoreka [IOK
20 Metios https://m.edsoo.ru/863e7f4a
21 OO6pa3zoBaHue 1 pa3BUTHE MOJIOBBIX 0.5 bubmuoteka [IOK




KJ1eToK. OTUI0JOTBOPEHHE.
Jlaboparopuas pabota Ne 4
«M3yueHne CTpOCHHUS MOJIOBBIX
KJIETOK Ha I'OTOBBIX
MHKpOIIperapaTax»

NHauBuayanpbHOE pa3BUTHE

https://m.edsoo.ru/863e81b6

bubnunorexa LIOK

22 OpPra’Hu3MoB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HacJIe CTBeHHogTKI/I u Bubmrorexa OK
A https://m.edso00.ru/863e8612
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIE0OBAHUS
24 o I/ISH&KO]I: Mownoru6 I/III HOE Bubmorexa LOK
p ) PHA https://m.eds00.ru/863e¢8878
CKpEIIUBaHUE
UTUOPUIHOE CKPEIMBAHUE.
25 231;11<0H geilaBHCHl\fO;g Bubmmorexa LOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CremnneHHOe HAcJIEJOBaHUE
npu3HakoB. JlaboparopHas padota
Ne 5 «M3yuenue pe3ynbraToB bubmmnoreka HOK
26 0.5
MOHOTUOPHUIHOTO W TUTUOPUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpETapaTax»
T'eneTnka nosna. HacimenoBanue bu6nunorexa LIOK
27
IIPU3HAKOB, CLEIIEHHBIX C IT0JIOM https://m.edsoo.ru/863e8c60
HN3menunBocTh. HenacneacTeeHHas
W3MEHYHMBOCTH. JlabopaTopHast
pabota Ne 6. 3yuenue bu6muoreka [JOK
28 . 0.5
MOAU(UKAITMOHHONW N3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia
Y BapUallMOHHOUN KPUBOI»
HaciencTBenHas N3MeHYHUBOCTD.
29 JlaGopatopHnas pabora Ne 7. 0.5 bubmorexa TOK

«AHanmu3 MyTauui y 1po30¢husl

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




Ha I'OTOBBIX MHKpPOIIPCIiapaTax»

30 I'enerunka uenoseka 1 Bubmmoreka LHOK
https://m.edsoo.ru/863e8d78
PesepBHelil ypok. O600IICHHE 10
31 TeMe «HacmencTBeHHOCTE U 1
U3MEHYMBOCTH OPTaHU3MOBY
32 Cenexkuus Kak Hayka v IPOLIECC 1 Bubmnorexa OK
https://m.edsoo.ru/863e9214
33 MeToap! 1 TOCTHIKEHUS CEJIEKIINH 1 bubnunoreka LIOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHosorus kak orpacib 1 bubnnoreka [JOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bceero KO; TPOJILHBIC HpﬁaKanecRue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypesi
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 Bubmmoreka LHOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTus npeacTaBieHUR 1 bubnnorexa [JOK
00 2BOJTIONINN https://m.edsoo.ru/863¢9570
bubnunoreka LIOK
3 MEKPOIBOMIOLHA 1 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€MHULIAa BUJA U SBOJIIOIUH.
bubnunoreka LIOK
4 Jlaboparopas paGora Ne 1 1 0.5 https://m.edsoo.ru/863e99¢c6
«CpaBHEHNE BUJIOB 110
MOP(}OTOrHIecKOMY KPUTEPHIO»
5 JIBIOKy1IME CUITBI (3JIEMEHTapHbIE 1 bubmuoreka [IOK
(haKTOpBI) SBOTIONUH https://m.edsoo.ru/863e9da4
. bubnunorexa LIOK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas 1 05 bubmuoteka [IOK
paborta Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJIEHHOCTH OPTaHUu3Ma U
€€ OTHOCUTEILHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bu6muoreka [JOK
MaKpOIBOIIOLIUHA https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOIIONINN 1
10 WcTopus xu3nu Ha 3emiie U 1

METOJIBI €€ N3YUCHUA




I'nnotessl IMPOUCXOXKACHHUA XKU3HU

bubnunorexa LIOK

1 Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emie 1o 3pam bubnmnoreka HOK
U TIepuojam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIFOLUU
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
13 [IpakTuueckas padorta Ne 1 05 bubmmoreka [JOK
«M3ydyeHre HCKOIaeMBbIX OCTaTKOB ’ https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUTCKIIHSIX )
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OPraHU4YEeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YETIOBEKA bubnnorexa [JOK
(aaTpomnorenes) https://m.edsoo.ru/863eac2c
16 JiBmoxymiue cuibl (paKTopsl) bubmmoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLUU
YeJloBeKa
18 Yenoseueckue packl ¥ IPUPOIHbIE bubmmnoreka HOK
aJlarTaliiy 4eJoBeKa https://m.edsoo.ru/863eaea?
PesepBubIil ypok. O6006111eHIE TTO
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorusl Kak HayKa
71 Cpenpl 0OUTaHUS U SKOJIOTUYECKHE bubmmnoreka HOK
(bakTopbl https://m.edsoo.ru/863eafec
AOGuoTtndeckue (HakTopsI.
JlaGopatopHnas pab6ora Ne 3.
2 «Mopdonorudeckre 0COOCHHOCTH 05 bubnmnorexa [JOK

pacTeHui U3 pa3HbIX MECT
oburtanusy. JlabopatopHas pabora
Ne 4. «BnusiHMe cBeTa HAa pOCT U

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




Pa3BUTHUEC YEPEHKOB KOJICYCa»

bubnmorexa [IOK

23 buomieciue axropet ! https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nonyisuun. [Ipaktrudeckas padota

24 Ne 2 «[loacy€T IIOTHOCTH 1 0.5
MONYJISIIMKA pa3HBIX BUIOB
pacTeHuin»

75 Coo01ecTBa OpraHu3MoOB — 1 bubnnorexa [JOK
OHOLIEHO3 https://m.edso0o.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI 1 bubmmoreka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIC TTOKa3aTen

27 9KOCHUCTEMBI. DKOJIOTHUUCCKHE 1 bubnunoreka LIOK
nupamMuibl. CBONCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupoaHbIe SKOCUCTEMBI 1

29 AHTPOIOTr€HHbIE SKOCUCTEMBI 1

30 buocdepa — riobanpHas 1 bubmuoreka [IOK
JKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbse

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmuoreka [IOK
ouocdepsl https://m.edsoo.ru/863ebd 16

32 UenoseuecTBo B Onochepe 3emnu 1

33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnuoreka [IOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O60011eHNE

34 Tembl «Coo0ImecTBa U 1
9KOJOTUYECKHE CHCTEMbBD»

OBIIEE KOJIMYECTBO YACOB I10 34 75

I[TPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM

00pa3oBaTeJIbHOM NMPOrPaMMBbl CpelHero 001ero 00pazoBaHus

CdopMupoBaHHOCTh 3HaHUI O MecTe M posid OMOJOIMH B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOekHbIX YUEHBIX-
OMOJIOroB B pa3BUTHE OMOJOrMM; (PYHKIMOHAJIBHOM I'PaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJAEpKaHUE OHOJIOTMYECKUX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oau3M (0OMEH BEeUIeCTB U
MpeBpallleHHe SHEPruu), roMeocTa3 (caMoperyislus), YpOBHEBas
OpTraHM3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOTYKITHS),

HACJICACTBEHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTHUC

YMeHue — u3naratb  OMOJOTMYECKHE  TeopuHM  (KJIETOYHAsd,
XpOMOCOMHasi, MyTalninonHas), 3akoHsl (I'. Mennens, T. Moprana,
H.U. BasuioBa) u yueHus (0 IeHTpax MHorooOpasus U
INPOMCXOXKAEHUS  KynbTypHbIX  pactenuit H.M.  Basuiona),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

VYMeHue BiaZeTb METOJAaMH HAy4YHOTO T[O3HaHUs B OHOJIOrMH
(HaOro/IeHNe W OMMCAHME JKUBBIX CHCTEM, IMPOIIECCOB M SIBICHUMH;
OpraHu3ansi M TpoBeleHHE OHOJOrMYEeCKOro HSKCIEPHUMEHTa,
BBIIBJKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMU BEJIMYMHAMH, 00BsICHEHUE MOJTyYEHHBIX
pEe3ynbTaTOB, HCIOJIB30BAaHHBIX HAy4YHBIX TOHATHH, TEOpHUA U
3aKOHOB; YMEHHE JeJaThb BBIBOJbl HAa OCHOBAaHUHM IOJYyYEHHBIX

pE3yJIBTaTOB)

VYmMmenue BBIACIIATE CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
MNPpOKapuoOT M IYKApPUOT, OAHOKJIICTOYHBIX HW MHOT'OKJICTOYHBIX
OpPTaHW3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEUIECTB U
NpeBpaIleHus SHEPIrUH B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOTO H
JHEPreTHYecKoro  oOMEHa, XEMOCHHTEe3a, MHUTO3a, Meio3a,
OIJIOAOTBOPCHUA, PAa3MHOKCHUA, UHAUBUIYAJIBHOTO Pa3sBUTHA

opranu3ma (OHTOTEHE3)




YMeHue MNpUMEHSTh TOJNyYeHHBIC 3HAHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOIIECCOB U SIBJICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelIeHU B TOBCEAHEBHOM JKM3HH B IESIX OOCCICUYCHHS
0€30IaCHOCTH CBOETO 37I0POBbsSI M 37I0POBbsI OKPY)KAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM T'pPaMOTHOTO TMOBEJEHUS B  OKpY’Karolleu
NPUPOJHON cpele; MOHUMAaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JNOCTMDKCHUH COBPEMEHHOW OWOJOTUM W OMOTEXHOJIOTHH IS

paruOHAJIbHOI'O IIPUPOAOIIOJIIL30BAHUA

VYmMmenue peliaTh 3JICEMEHTAPHBIC I'CHETUUCCKUE 3aJa4ld Ha MOHO- U
I[I/IFI/I6pI/I,I[HOG CKPCIIMBAHUEC, CHCIINICHHOC HACJIICIOBAHUEC,; COCTABJIATDH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JJIA npeacCKasaHus

HACJICOJOBaHUs IIPU3HAKOB Yy OPraHu3MoOB

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTe ¢ y4eOHBIM U J1aOOpaTOPHBIM

o0opynoBaHueM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTUYECKOTO  COJIepKAaHUs, BKIIOYAIONIYI0 IICEBJOHAYYHbIE
3HaHUSA W3 pa3Nu4HbIX HUcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepuaibl); dTUYECKHE aCHEeKTbl COBPEMEHHBIX HCCIEAOBAHUN B

6I/IOJ'IOFI/II/I, MCIHUINHC, OMOTEXHOJIOTUU
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YMeHue co3aBaTh COOCTBEHHBIE MTMCHbMEHHBIE M YCTHBIE COOOIICHNS,
0000111251 GMOJIOrMUECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHoJIOTHH

11 KIIACC

Kon
NpPoBePSIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM

o0pa3oBaTe/IbHON MPOrpaMMBbl cpeHero oo1ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HaHUI O MecTe M poJid OHMOJOTMH B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHU
COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHpPAa W HAY4YHOTO
MHUPOBO33PEHUS; O BKJIAQJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OUOJIOTOB B pa3BUTHE OHONOTHH; (DYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA U1 PCIICHHU )KU3HCHHBIX 3a1a4

YMeHue packpbeiBaTh COJAEpKAHHE OWOIIOTUYECKUX TEPMHUHOB U
MOHSATUIN: BUJ, MOMYJIALNS, TCHO(OH, IBOJIIOIMS, ABUKYIINAE CHITBI

(dakTopsr) SBOJIIOLINH, MPUCTIOCOOICHHOCTD OpPTaHU3MOB,




BUI000pa3oBaHKue,  JKOJOrudeckue  (aKToOpbl,  IKOCHCTEMA,
MMPOAYLCHTHI, KOHCYMCHTBI, PECAYLCHTHEI, nenun NUTaHusAd,

AKOJIOTHYECKas MUpaMuia, OrnoreoreHo3, ornochepa

YMenue uznaratb On0JIOrHIecKue TEOpHH (IBOMIOLMOHHAs Teopust Y.
JlapBuHa, CHHTeTHYEeCKass TEOpHsl HBOJIOLMH), 3aKOHBl U
3aKOHOMEpPHOCTH (3apopieBoro cxojactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasiaeHui u myrtei sBomounu A.H. CeBeprioBa, yueHus
o Owuochepe B.M. Bepnaiackoro), omnpenensTh TPaHUIBI WX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BJIaACTh MCTOAaMHU HAYYHOI'O IIO3HAHHUSA B ouoaoruu
(Ha6JIIOI[eHI/Ie H OIIMCAHHC JKHUBBIX CHCTCEM, IIPOLICCCOB H HBHGHHﬁ;
opraHusanysas MW  HOPOBCIACHUC OMOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIABHKXCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HCCIICAYyECMbIMHU BCINYMNHaMU, 00BsACHEHHE IMOJIYYCHHBIX
PE3yJIbTAaTOB, HUCIHOJB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ n
3aKOHOB; YMCHHC [€JIaTb BbIBOJAbI HAa OCHOBAHMHU IIOJYYCHHBIX

pE3ybTaTOB)

VYmenune BBIACIATH CYIICCTBCHHBIC IMPpU3HAKH CTPpOCHUA
OMOJOrMYeCcKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  pEAYLEHTOB, OHOreoLleHO30B U  3KOCHCTEM;
OCOOCHHOCTHM  TIPOIECCOB  HACJIEICTBEHHON  W3MEHYHMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCITOCOOICHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBI,
MepeHoca BEHIeCTB W IOTOKAa DJHEPrMM B JKOCUCTEMAX,
AHTPONIOTEHHBIX M3MEHEHMH B JKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onochepe

YMeHue mpUMEHSTh NOJNyYeHHble 3HAHUS Uil  OOBSICHEHHS
OMOJIOrMYECKUX MPOLECCOB U SBJICHUM, /IS MPUHATHS MPAKTUYECKUX
pelieHnii B TOBCEJHEBHOM JKM3HM B IeNsAX oOecredyeHus
0€30IacHOCTH CBOETO 37I0POBbS U 370POBBS OKPYXAIOIIUX JIIOJEH,
cOoONIOZIEHUs HOPM TIpaMOTHOTO TMOBEACHHUS B  OKpY’KaroLIei
MPUPOJHON cpele; MOHMMaHUuE HEOOXOIMMOCTH HCHOIb30BaHUS
JOCTMDKEHUI  COBPEMEHHOM  OMOJIOTMH Ui pallMOHAJIBLHOTO

IIPUPOIONOIB30BaHUS

YMenue peuaThb 3JICMCHTAPHBIC OHOJIOrHYECKHUE 3ada4u, COCTaBIATH

CXEMBI IEpEeHOCca BEIIECTB U IHEPTUHU B IKOCUCTEMAX (LM MUTAHUS)

YMeHHe BBIIOMHATH J1a0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,

cobmoaTh TpaBwiIa TpH paboTe ¢ ydeOHBIM W JIabOpaTOPHBIM
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000opy1I0BaHHEM

VYMeHNe KpUTHYECKU OLIEHUBATh M MHTEPIPETHPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJepKAHUsS, BKIIOYAIONIYI0 IICEBOHAYYHBIC
3HAHMS W3 pa3iM4HbIX UCTOuHUKOB (CMMU, HaydHO-mOmMyssipHBIC
MaTepualibl); pacCMaTpPUBATh IIIO0AIBHBIC SKOJIOTHYECKHE TTPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH MO0 OTHOIICHUIO K HUIM COOCTBEHHYIO
MO3HIIHIO

YMmenue co3aBaTtb COOCTBEHHBIE MMCHMEHHBIE H YCTHBIE COOOIIECHMS,
0000111251 GMOTOTHYECKYIO MHPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB,

I'paMOTHO HCII0JIb30BaTb MMOHATHHHBINA alirapar OHOJIOruH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

1.1

1.2

buosnorns xak HayKa

buonorust — Hayka o »xuBoW mnpupozge. Ponp Ouonoruu B ¢dopMupoBaHUU
COBPEMEHHOU Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

MeTopl O3HAHUS KUBOW MPUPOABI (HAONIOIEHUE, YKCIIEPUMEHT, OIMUCAHHE,
u3MepeHue, kiaccupuKalus, MOJEIHpPOBAaHUE, CTaTHUCTHUYecKas o00paboTka

JTAHHBIX )

JKuBBIe cCTEMBI B HX opranu3zanus

2.1

JXKussie cucrembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus Ouonorun. CBoWcTBa

OuocHucTeM U UX pazHoolOpasue

22

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUI0BOM, SKOCUCTEMHBIH, OHMOChepHBIi

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

3.2

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DIIEMEHTBHI: MAaKpPOJJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boma u muHepanbHble BemectBa. DyHKIHMM BOIABI U

MHHCPAJIBHBIX BEIIECCTB B KIICTKCE. HozmepxcaHI/Ie OCMOTHYECKOT0 OajaHca

benku. CoctaB u cTpoeHne OelKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHnMble ¥ 3aMEHHMMbIE AMUHOKHCIOTBHI. AMHUHOKHCIOTHBIA COCTaB.
YPpoBHHU CTPYKTYphI OETKOBOM MOJIEKYIIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XUMHUYECKHE CBOMCTBa OesikoB. buonormueckue
¢byHKIMU OENKOB.

®epMeHThI — Ouoslornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyoctpartHas cnenuduanocts. Kodepmentsl. Burtammnbl. OTaundms

(I)epMCHTOB OT HCOPTAaHNYCCKUX KaTaJIn3aTOPOB

33

VYrieBoabl: MOHOCAaxapu bl (TIII0K03a, pud03a U Ae30KCUpu003a), 1ucaxapu/ bl
(caxapo3a, JlakTo3a) M IOJUcaxapuibl (KpaxMals, TIJIMKOTEH, LEeJUII0I03a).
Buonornyeckue GyHKINN YTIIEBOIOB.

Jlumuaer:  Tpurmuuepuabl, crepounabl, (ochomunuael.  'mapoduibHO-
ruapodoOHbIe CcBoWcTBa. buonormdyeckue Qynkmuu aunuaoB. CpaBHEHHE

YrjiceBoa0B, OCJIKOB U JIMIIUI0B KaK HCTOYHUKOB SHCPIUHU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpOCHUE U (PYHKIHH

3.5

Hwuronorusa — Hayka o kierke. Knerounas teopusi. MeToapl U3y4eHust KJIETOK

3.6

3.7

Kierka kak nenocrtHas kuBas cucrema. OOLIMe MpU3HAKU KIETOK: 3aMKHYTast
HapykHas MeMmOpaHna, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cuctema

cuHTe3a OeJka

Tunsl KIETOK: dyKaproTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
nmpokapuoTuueckor kieTkd. Kierounas crenka Oakrepuil. CtpoeHue
YKaApUOTUUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIILHOW, KMBOTHOM H

TpUOHOM KIIETKH

3.8

3.9

3.10

4.1

[ToBepXHOCTHBIE CTPYKTYpBl KIJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, HMX
¢ynkun. [Tnazmarnyeckas memOpana, e€ coiictBa u pynkuuu. Lutorazma u
e opraHouapl. OHOMEMOpaHHbIE OpPraHOWABI KIETKH: 3HIOIUIa3MaTH4ecKas
cetp (OIIC), ammapar I'onbmpku, nu3ocomsl. IlomyaBTOHOMHBIE OpraHoOWIbI
KJIETKWA: MATOXOHAPUH, IutacTubl. [IponcxoxaeHne MUTOXOHAPUN U IIACTHI.
Bunpl nnactua. HememOpaHHble OpraHoufbl KIETKU: PUOOCOMBI, KIETOUHBIN

HEHTP, PECHUYKH, KTYTUKH. DYHKIIUN OPTraHOUIOB KJIETKU. BriroueHus

SAnpo — perynsTopHblii 1eHTp kieTku. CTpoeHHUe siapa: siaepHas 000i0dKa,
KapuoIlia3Ma, XpOMATHH, SIAPBIIITKO. XPOMOCOMBI

TpaHcmoOpT BEIIEeCTB B KIIETKE

KuzHenesTenbHOCTh KIETKU

OOMeH BelecTB, UM METa00IU3M. ACCUMUISIIHNS (TUTACTUYECKUN OOMEH) U
JTUCCUMUJIIALINAS (SHEPTeTUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca

MeTtabonu3ma. Tunbl oOMeHa BeriecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U MMPECBPALICHHUU SHECPTHUU B KIICTKEC

4.2

4.3

®dotocunte3. CreToBas u TeMHOBas (a3l porocuHTe3a. Peakum hpoTtocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A AJIS KU3HU Ha 3emiie.
Brnusnue ycnoBuit cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIMICHUS €rO
MIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIINe OakTepuu. 3HAUYCHUE XEMOCHHTEe3a IJIs

JKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KJEeTKe. PaciierieHne BelecTB, BBIJICICHHUE U
AKKyMYJIUPOBAaHHE DSHEPTUM B KJIETKE. OJTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KucnopoiHoe OKucCIEHUE, WK KIETOYHOE

neixanue. DG HEKTUBHOCTh IHEPTETHYECKOT0 0OMEHa

4.4

Peakimun marpuyHoro cuHTe3a. [enernueckas wuHpopmarms wu JHK.

Peanuzamus renerndyeckoit nHpopManuu B KieTke. [ eHETHYECKUN KOO U €ro




cBoiictBa. Tpanckpunims — matpuunbiii cuare3 PHK. Tpauncnsmus — OnocunTes

6enka. KomupoBanne amuHokucnot. Posib pudocom B 6nocunTese Oenka

4.5

Hexknerounsie ¢opmbl xu3Hu — BUpychl. Vctopust otkpeitust Bupycos (/1.1.
WBanoBckmii). OCOOCHHOCTH CTPOCHUS U IKU3HENEATEIHHOCTH BHUPYCOB.
bakrepuodaru. bonesnu pacreHuil, >KUBOTHBIX U YeNIOBEKAa, BbI3bIBAE€MbIC
Bupycamu. Bupyc ummynonedunura yenosexa (BUY) — Bozoyaurens CITHN/a.

[MpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

Pasmuoxenne u HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

KiteTounblii UK, WIA >KA3HCHHBIM LUK KiIeTkd. MHTepdaza m MHTO3.
[Ipomeccel, nmporekaromue B uHTEpdase. Perumkanus — peakuus MaTpHIHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIN HabOp — KapHUOTHIL.
JMIuionaHbIi M TalIOMIHBIA  XpOMOCOMHBIE  HAOOpbl.  XPOMATHU[IBL.
LluTosornyeckue OCHOBBI PAa3MHOKEHUS W HMHAUBUIYAJIbHOIO PpPa3BUTHUS
OpraHNU3MOB.

Henenne knetkn — murto3. Ctaguu muto3a. [Ipomeccsl, nmpoucxonsuie Ha

Pa3HbIX CTAAUAX MHUTO34d. buonornyeckuii cMBICT MUTO3a

@®opMbl pa3MHOXKEHHsI OpraHHM3MOB: Oecrojioe M moyioBoe. Bunel Gecronoro
pa3MHOXEHHS: JIeJICHHE HaJBOE, MOYKOBAaHHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIINU

53

54

5.5

[TonoBoe pa3zMHOKEHHUE, €ro OTJINYUS OT OECIIOIOTO.
Meiio3. Craguu wmeiio3a. Ilpouecchl, mpoucxonsdiiue Ha CTagusix MeHo3a.
[ToBenenne xpomocoMm B Meio3ze. KpoccuHrosep. buonormdeckuit cMpicin u

3HaYeHNEe Meno3a

I'ameTorenes — nporecc 06pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [TosioBbIE
JKEJIE3bl: CEMECHHUKHU U ANYHHKHU. O6p330BaHI/Ie H Pa3sBUTHUC ITOJIOBBIX KJIETOK —
ramer (criepMaTo30M/1, sIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOCHUA SIAIEKJIETOK U CIICpMAaTO30U0B. OHJ'IO,I[OTBOPCHI/IC. HapTCHOFCHe3

WnauBunyanbHoe  pa3BUTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(sMOpuorenes). Dtarbl SMOPUOHATILHOTO PA3BUTHS Y IO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpysiuus, opraHorenes. [loctamOpronanbHoe pa3BuTHe. TUIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPsIMOE, HempsiMoe (TMuuHOuYHOe). BrnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CIIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButue pacteHuil. OHTOreHE3 IBETKOBOTO PACTEHHS: CTPOCHHE

CEMCHH, CTaAUN PA3BUTHUA

HaCJ'Ie,I[CTBeHHOCTI) 1 U3MCHYUBOCTH OPraHN3MOB




6.1

6.2

IIpenmer u 3amaun renetuku. Mcropus pa3BuTusa reHeTUKU. BKitag poCCUIUCKHUX
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeETonbl TEeHETHKH
(ruOpuI0IOTUYECKUH,  LUTOIC€HETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKH).
OcHOBHBIE T€HETUYECKHE IOHATHSA. | eHeTUecKast CUMBOJINKA, UCIIOIb3yeMas B

CcXeMax CKpelUBaHUN

3aKOHOMEPHOCTU HACJIEI0BAHMS INPU3HAKOB, yCTaHOBJIEHHbIEe [. MeHnenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTrO
nokosieHus. [lpaBuio nOMHHHMpPOBaHMS. 3aKOH pACLICIUIEHHS IPU3HAKOB.
I'unoresa uncroTel ramert. IlosiHOE ¥ HENMOJIHOE TOMUHHUPOBAHUE.

JuruOpunHoe ckpelmrBanue. 3aKOH HE3aBUCHUMOIO HAaclle0OBaHUS MPU3HAKOB.
L{uToreHeTnvyeckne OCHOBBI JUTHOPHIHOTO CKpEIIMBaHUSA. AHaATU3UPYIOIIEe
cKkpemuBaHue. Vcrnonb3oBaHME — AHAIM3HPYIOIIETO  CKpEIIMBAHUS Ui

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEIOBAaHWIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTnueckue
KapThl.

I'enetuka nosna. XpoMOCOMHOE OINpEIEIIEHUE 1oja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBL. ['OoMOraMeTHble U TeTeporaMmeTHble opranu3Mbl. HacnemoBanue

MMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3meHunBOCTb. BUIBI N3MEHUMBOCTH: HEHACICACTBECHHAs U HACIIECTBCHHAs.
Ponep cpenpl B HEHAclneACTBEHHOM WM3MEHUYMBOCTH.  XapaKTEpPHCTHKA
MOJM(PUKAIIMOHHON H3MEHYMBOCTU. BapuanmoHHBIN psig M BapHallOHHAs
kpuBasd. Hopma peakuum npusHaka. KonuuecTBEHHbIE U KayeCTBEHHbBIE

IMMPU3HAKH U UX HOPpMaA PCaKIUU. CsoiicTBa MO,HI/I(I)I/IKaHI/IOHHOﬁ U3MCHYHUBOCTHU

HacnenctBenHasi, WM TeHOTHNHYECKas, H3MEHYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Meilo3 W ToJ0oBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTarmoHHass W3MEeHUYMBOCTh. Kitaccudukamms myTarmid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTaliuil. MyTareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACJIEJACTBEHHOW H3MEHUYMBOCTH

H.U. BaBusnioBa

I'enetuka denoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOAbl TE€HETHKHU
YeJI0BEKA: reHeaJIoTHICCKU, OM3HEIOBBIH, IIUTOrEHETHYECKHH,
OMOXMMHYCCKHH, MOJICKYJIIpHO-TeHeTHUecKrii. COBpPEMEHHOE OIpe/ecHue
TEHOTHIA: TOJTHOTEHOMHOE CEKBEHHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
noMoipio III[P-ananu3a. HaciencrBeHHble 3a00JieBaHUs YEIOBEKA: T'€HHBIC
0oJie3HM, 00JIE3HU C HACIIEICTBEHHOM MPEIPACIION0KEHHOCThIO, XPOMOCOMHBIE

6one3nu. CoMaTtuyeckue W TeHepaTUBHbIE MyTanuu. [IpuHIMIBI 370pOBOTO




7.1

06pa3a KU3HHU, OTUArHOCTHUKHU, HpO(bI/IHaKTI/IKI/I 1 JICUCHHA TI'CHECTHUYCCKUX
0one3Hel. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBaHHUE. 3HaueHue
MEIUIUHCKOW TE€HETUKH B NPEJOTBPALICHUH U JIEYCHUH TEeHETUYECKUX

3a00JIeBaHUH YeIOBEKa
CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

Cenekusi KaKk Hayka M IpoLecC. 3apOXIACHUE CEJIEKIUU M JTOMECTUKALIMS.
Yuyenne H.U. BapwimoBa o0 meHTpax TMPOUCXOXKICHHUS W MHOT000pa3us
KYJIbTYpPHBIX pacTeHui. LIeHTpbI MPOUCX0XKACHHS JOMAIIHUX XKUBOTHBIX. COPT,

nmopoaa, miraMm

7.2

7.3

CoBpeMeHHBIE METOBI CEIEeKIMH. MacCOBBI U WHAMBHIYaTbHBI OTOOpHI B
CEJIEKIIMM PAaCTEHMM M KUBOTHBIX. OLEHKa 3KcTepbepa. bIM3kopoicTBEHHOE
CKpelBaHue — UHOpuauHr. Yuctas nuHus. CKpelMBaHWE YHMCTBIX JIMHUH.
I'ereposuc, wiu rubpuaHas cuina. HepoactBeHHOE CKpelliuBaHue — ayTOPUINHT.
Otpanénnas rubpugusanus U e€ ycnexu. VICKycCTBEHHBI MyTareHes u
IIOJIy4YE€HHUE IOJUIUIONIOB. JOCTHKEHUS CEeNeKIUM pPACTEHUH, >KMBOTHBIX M

MHUKPOOPIraHHU3MOB

bruorexHonoruss Kak oTpacib HNPOU3BOJACTBA. ['€HHas MHXKEHEepus. OTarmbl
co3nanus pexomoOunantHo JIHK wu TpancrenHsix opranusmon. Kierounas
uHxkeHepus. KierouHble KynbTypel. MUKpPOKIOHQJIBHOE PAa3MHOXKEHHUE
pacteHnii. KioHHMpoBaHHME BBICOKOIIPOIYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJOrMueckue M studyeckue npodiembl. MO — reneTnuecku

MOAUGUIIIPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kon

1.1

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

DBONIOIIMOHHAST OMOJIOTHS

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CunerenbctBa sBoitouuu. [lageoHTonmormyeckue: MOCIEAOBATEIbHOCTh
MOSIBJICHUSI BUJIOB B TMaJ€OHTOJIOIMYECKOW JIETOMHMCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxonctBo u paznuuue (ayH u ¢GiIOp MaTepUKOB H
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3IuyMs SMOPHUOHOB Pa3HBIX
BUJIOB  MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE:  TOMOJIOTHYHBIE,
AQHAJIOTUYHbIE, pPYAUMEHTAapHbIE  OpraHbl, aTaBU3Mbl.  MOJEKyJISIpHO-

OHMOXUMHUYECKUE: CXO0ACTBO MCXaHU3MOB HACICACTBCHHOCTH MW OCHOBHBIX




MeTabOIMUECKUX MYTEH Y BCEX OpraHU3MOB

1.2

1.3

OpomonionHast  teopusi Y.  [apBuna. I[lpeanocbuikd  BO3SHUKHOBEHHS
JapBUHM3MA. J[BIDKyIIME CHIIBI ABOJIIOLMH BUAOB 10 JlapBuHy (U30BITOYHOE
Pa3MHOXEHHE IPU OIPAHUYEHHOCTU PECYPCOB, HEONPEACIEHHAS U3MEHUUBOCTD,

O0opn0a 3a cylecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

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

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK €AMHKUIa BUAa U 3BOJIFOIIUHA

1.4

1.5

2.1

2.2

JBmwxyue cuibl (PakTopbl) SBOJMIOUMU BUAOB B Hpupoae. MyTanMoOHHBII
nporecc U KOMOMHATUBHAsE U3MEHYUBOCTh. [lomynsiioHHbIe BOJIHBL U apeid
redoB. M3omsanus u murpanus. EcrecTBeHHbIN 0TOOp — HapaBIsAoMMi GakTop
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT dBoitonuu. [Ipumepsr
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(O3bl U HAMOAANTALINY.

Bun wu  BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE  (OPMBI

BI/I,I[OO6pa3OBaHI/IHI reorpa(bnqecxoe, 9KOJIOTHYCCKOC

MaxkposBomtorusi.  Dopmbl  3BoMOLMM:  QUIIETHYECKas, JAUBEpreHTHas,

KOHBEPIreHTHaAsA, rapajjicibHasd. H606paTI/IMOCTB 9BOJJIOIIMH
Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

JloHay4yHbI€ MPENCTABICHUA O 3apOKICHUM >KU3HU. HayuyHble rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abMoreHe3 W MNaHcnepMus. XHUMHYEcKas
IBOJIIOLMSL. OKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOLUH.
Havanphblie aTanel Ononornyeckoit 3pomtonuu. I'unoresa PHK-mupa. IlepBbie

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

Pa3Butue xu3nu Ha 3emie no spaM u nepuoaam. Karapxeil. Apxelickas u
npotepo3oiickas dpbel. [laneosoiickas spa W €€ mepuoaAbl: KEeMOPHICKHUH,
OPIOBUKCKHW, CWIYPUUCKUW, JI€BOHCKUH, KaMEHHOYTOJIbHBIM, IEPMCKHUM.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaitHo3zoiickas »3pa u €€ TepuoJbl: MaJECOre€HOBBIM, HEOTCHOBBIH,
AHTPOMOTCHOBBIN. XapaKTEPUCTHUKA KJIMMaTa M TE€OJOTHYECKHX MPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U JKUBOTHOTO MUPa. ApOMOP(O3bI
Yy pacTeHHUil W >KUBOTHBIX. [losiBIEHME, pacuBET U BBIMUPAHUE TPYMIT KHUBBIX

OpraHu3MoOB

2.3

Cucrema OpraHu4ceCKOro Mupa KakK OTpPaKCHUC SBOJIIOIHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB
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OBoronus 4yesnoBeka. AHTPOINONOrUs Kak Hayka. Pa3Butue mpencraBiieHUl o




MIPOUCXOXKACHUM uejoBeKka. MeTonbl u3ydeHusi aHtpomnorene3a. CxoacTBa u
pa3nuyus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YeJIOBEKa.

JBwxymiue cwibl (hakTopsl) aHTponoreHe3a. HacnencTtBeHHass N3MEHYHBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 XKWU3HHM, W3TOTOBJICHUE OPYIUI

TPY/a, MBILIJICHUE, PEUYb

2.5

2.6

3.1

OcCHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YUeroBek
yMenbid, YenoBek mnpsmoxondmuii, YenoBek HeaHIepTaabCKuid, YenoBek
pa3ymHbIid. Haxoaku ucKomaemMbpIX OCTAaHKOB, BPeMsl CYIIIECTBOBaHUS, 00JIacTh

pacrnpocTpaHeHus, 00bEM rOJOBHOIO MO3ra, 00pa3 KHU3HU, OPYAHS

Yenoeueckue packl. OCHOBHBIE OOJIbILINE pachl: €BpOINEeOnIHas (eBpa3uiickast),
HErpo-aBCTpaJIONIHAsE  (9KBaTOpHalibHAasl),  MOHIOJIOMJIHAas  (a3MaTcKo-
amepuKaHckas). UepTsl NpUCHIOCOOIEHHOCTH MPEICTABUTENEH 4YeT0BEYECKUX
pac K YCIOBUSM cyliecTBoBaHMs. EnuHCTBO denoBedeckux pac. Kputuka

pacu3ma
OpranusMbl 1 OKpyXKaromias cpeaa

Okosorus Kak Hayka. 3alaud M pa3jelibl 3KOJIOIMH. MeToasl 9KOJIIOTMYECKUX
uccieioBaHui.  Dkosorndyeckoe  MupoBo33peHue.  Cpensl  oOuTaHus

OpraHnu3MoOB: BOJHAsA, HA3ECMHO-BO3JyIlIHAsA, ITIOUYBCHHASA, BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckue ¢akropbl. Knaccupukanus 53Kojgorudeckux  (akToOpoB:
abuoTrnyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeHCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI
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AbGunotnyeckue (GakTopbl: CBET, TEMIEpaTypa, BIaXHOCTb. POTONEPUOAU3M.
[IpucnocoOnenus OpraHu3MoB K JEHCTBHIO aOMOTMYECKUX (aKTOPOB.

buonornueckue puTMsl

34

3.5

buortnueckue ¢akropsl. Buasl OMOTHYECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIIHS,
XHUITHUYECTBO, MApa3uTH3M, MYTyalu3M, KOMMeEHCAu3M (HaxJ1eOHHUYEeCTBO,
KBapTUPAHTCTBO), aMEHCalIM3M, HeWTpanu3Mm. 3HaueHHe OUOTUYECKUX
B3aMMOJICHCTBUI IS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX
OKOJIOTUYECKHE  XapaKTepUCTUKX  monyaauud. OCHOBHBIE — IIOKa3aTeln
MONYJISALIMK: YUCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTh, MPHUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH IOYJIALMY U €€ peryisaius

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

CoobmecTBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momMmuHanTel. CBs3u B

OonoleHo3e




4.2

DKoJjoruveckre cucrembl (dKocucteMbl). [loHsTHe 00 2JKocHcTeMe U
ouoreoreHo3e. DYHKIHMOHAIbHBIE KOMIOHEHTHI IKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelecTB U TMOTOK JHEPruud B
skocucteme. Tpoduyeckue (MUILEBbIE) YPOBHU SKOCUCTEMBI. [IHiieBbIe 1ienu u
cetu. OCHOBHBIE TIOKa3aTelIM JKOCUCTEMBbI: OWomacca, MPOAYKLHS.
DKOJOTHYeCKHe MUPAMUJIBL: MTPOIYKIIMH, YUCIECHHOCTH, Onomacchl. CBoMCTBa

9KOCUCTEM: YCTOMYUBOCTD, CAaMOpEryIsiuusl, pazsutue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0CHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO MM
IMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI. ATpPO3IKOCHCTEMBI. YpO0OIKOCHCTEMEI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak ¢akrop ycroWumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOrMYecKOro pa3HooOpasust Ha 3emiie

Yuenne B.M. Bepnaunckoro o Ouocdepe. ['panHuiipl, coctaB u CTPYKTypa
ounocdepsl. XKusoe BemecTBo u ero Gynaknun. OcobeHHOCTH OMOCchepsl Kak
rnobanpHOM 2KocHcTeMbl. JIMHaMHuUecKkoe paBHOBecHE U OOpaTHas CBS3b B
ouocdepe. KpyroBoporsl BemecTB U OHMOT€OXMMHYECKHE ITUKIIBI JIEMEHTOB

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

YenoseuecTBO B Onochepe 3emnn. AHTpOTIOTeHHbIE U3MEHEHHs B Onocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa pallMOHAJILHOTO YIOPAaBIEHUS TNPUPOAHBIMU pecypcamMH U HX

ucnoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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