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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbl MO OWOJOTHH TEOPETHUYECKYI0 OCHOBY IS
OTIpENICICHUs] TOAX00B K (hOPMHUPOBAHUIO COJACPKAHUS YydeOHOTO mMpeaMera
«buonorus» coctaBWwIM: KoHUeNTyalbHble mnonoxenus @OIOC COO o
B3aUMOOOYCIJIOBJIGHHOCTU  IIeJieH, COJIepXKaHus, pe3yabTaToB oOOy4YeHUus U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHHS 00 OOIIUX LEIX U
NPUHIUINAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHErO
oOmero o6pazoBanus B Poccuiickoii denepaiuu, a Takke MOJI0KEHHS O crienudrke
Ouosnoruu, €€ 3HAYEHWUW B TIO3HAHMM KUBOM MPUPOJILI U OOECIeYeHHUH
CyIIECTBOBaHMS yejoBedeckoro oomiecTBa. COrjlacHO Ha3BaHHBIM IOJIOKECHUSIM,
OmpeiesieHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI 110 OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma o 6uooruu 1aéT MpeICTaBICHUE O MENIIX, 00 00IIeH cTpaTerun
0o0y4eHwUs1, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIKUXCS CPEACTBAMHU YUEOHOTO MpeiMeTa
«buomorus», onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEpIKAHUE, €T0 CTPYKTYPY,
pacrmpesneneHue Mo pasjeliaM U TeMaM, PEKOMEHAYEMYIO TMOCIIeI0BATeIbHOCTh
M3YUYCHHUsI YYEOHOTO MaTepHalia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBS3E€H, JIOTUKM O0Opa30BaTEeIbHOTO TPOliecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaroImmxcsl.

B mporpamme 1o 61M010ruH TakKe YUYUTHIBAIOTCS TPEOOBaHUS K TIJIaHUPYEMbIM
JUYHOCTHBIM, METalmpeJAMETHBIM M MPEIMETHBIM pe3yJibTaTaM oOOy4YeHUs B
dbopMupoBaHUT OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHLHOM
NEeSTENHbHOCTH/YUEOHBIX JEHCTBUNM OOYy4YalOIIMXCAd 1O OCBOCHUIO COJEpKAHUS
OMOJI0THYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIN YPOBEHB) peaan3oBaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM OWoJorhd, Ojarojgaps 4YeMy B HEH
MPOCMATPUBACTCA HANPABICHHOCTh Ha pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, EHHOCTHBIX
OpUEHTAIMN JTMYHOCTH, SKOJIOTHUYECKOTO MBIIIUICHUS, PEACTaBICHUN O 3J0POBOM
o0Opa3e XM3HM U OEpEeKHbIM OTHOILIEHHWEM K OKpY’Kalollleld MPUPOIHON cpere.
[TosToMy Hapsmy ¢ M3y4eHHEM OOIIEeOMOIIOTMYECKUX TEOPUi, a TAaKKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAOIINX B
HUX IPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YAEJIIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsI PEIICHUS MIPUKIIAIHBIX 3a7a4, B
TOM 4YHcle: TPOPUIAKTUKK HACJIEACTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJILTUPOBAHMS, 000CHOBAHUS YKOJIOTHYECKH 11eJIeCO00Pa3HOTO
IIOBEJICHUS B OKPYXKAIOLIEH NPUPOJHON Cpelie, aHaIu3a BIMSHUS XO3SIMCTBEHHOU
JESTENHbHOCTH YEJIOBEKa Ha COCTOSIHME MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcuneHnne BHHUMaHUA K TMPUKIAJHON HAMpaBJICHHOCTH YYEOHOro MpeaMera
«buonorusy NpPOIUKTOBAHO HEOOXOAUMOCTHIO 00OSCTICUCHHS YCIIOBHMA IS PEIICHUS



OJIHOM M3 aKTyalbHbBIX 3a/1ay LIKOJIBHOI'O OMOJIOrMYECKOro oOpa3zoBaHUs, KOTOpas
npeanonaraer GopMuUpoBaHue y oOydaronIMxcsi ClOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHe cpenHero oOIIero 00pa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa obecreunBaeT (GopMUpoBaHUE y OOYYArONIUXCS TPEICTABICHUNA O
HAyYHOW KapTHUHE MHpa, pacliupsieT U 00oOIaeT 3HaHUSA O KUBOW mpupoie, eé
OTIUYUTEIBHBIX TPHU3HAKAX — YPOBHEBOW OpraHU3alldd W SBOJIOIUH, CO3MaéT
yCIOBUSL  JJIsi:  TIO3HAHHWSI  3aKOHOB  JKMBOM  mpupoasl, (GOpMUPOBaHUS
(YHKIIMOHAIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
KHU3HU, SKOJIOTMYECKOTO MBIIIEHUS, [IEHHOCTHOTO OTHOILIEHUS K KUBOM MpHpoe
U YEJIOBEKY.

Bonbioe 3HaueHrnEe OMOJIOTHS UMEET TAKXKE JUIsl PEIICHHs] BOCTIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oOmero o0pa3oBaHMS,  COLUATH3AINH
oOyyvaroruxcsi. M3yduenue Ouonoruu obecreunBaeT ycloBUs it (OPMUPOBAHUS
WUHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX U  HWH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJBTYphl, CIOCOOCTBYET HMHTETrpaldyd OMOJOTUYECKHX 3HAHHUM C
MIPEICTABIICHUSIMH U3 IPYTUX YICOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKU, XUMHH U
reorpadun. Ha3BaHHbIe MOJNIOKEHHUA O TMpPEIHA3HAUYEHUH YUYEOHOTO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OMpENEICHHUs IMOAXOI0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHUs, MPEJCTABIECHHOTO B MPOTpaMMe IO
ouosoruu.

Otb60p conepkanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPAa3HOTO IMOAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0y4aromuecs: TOJDKHBI OCBOMTH 3HAHUA W YMEHHs, 3HAUUMBbIC IS
dbopMupoBaHus OOIIEH KyJIbTYpbl, ONPENEIAIONIME aJIeKBaTHOE TMOBEICHUE
YelloBeKa B OKpY’KAroIIed MPHUPOJHOM cpesie, BOCTPEOOBAHHbBIE B MOBCEAHEBHOU
KU3HU U MOpaKTUYECKOW AesiTreabHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTBI COACPKAHUSI, KOTOPbIE CIY>KaT OCHOBOH Ui (OPMUPOBAHUS
NPEACTaBICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpa U
IICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3allUd
OHOJIOTNYECKOTO 00pa30BaAHMUS.

CtpyKTypupoBaHHE COJEp>KaHUS y4eOHOro MaTrepuana B Mporpamme IIo
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM NPUOPUTETHOTO 3HAUYECHHUA 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AIMU U
ABOJIIONIMU. B COOTBETCTBHUM C 3THM B CTPYKType yueOHOro mpeameTa «buomorusy»
BBIJICJICHBI CIIEAYIONINE COJepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTossl
HAyYHOTO To3HaHUM», «KieTka kak Ouosormueckas cuctema», «OpraHusM Kak
Ouonornueckas cucreMa», «CucreMa M MHOroo0Opasue OpraHMYecKOro MHpay,
«IBONIONUSA KUBOU IPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.



Llenp u3yuenus ydeOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHME  OOYyYarolUMMHUCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHON
OpraHu3allMd >KUBBIX CHCTEM PA3HOTO paHra u MNpuoOpeTeHue yMEeHUui
UCTIOJb30BaTh 3TH 3HAHHS MJS TPAMOTHBIX JEHCTBUII B OTHOIICHUU OOBEKTOB
YKUBOM NPHUPOJABI U PELICHUS PA3INYHBIX KU3HEHHBIX IIPOOJIEM.

JlocTukeHue 1iend u3yudeHus: yuyeOHoro npeamera «buosiorus» Ha 6a3oBoM
yYpOBHE 00ecreunBaeTcsl peleHuEM CIIeIYIOIUX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbI 3HAHUUW O OHMOJOTMYECKUX TEOPHUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIyKAIUX OCHOBOMU
g (OpMHUPOBAHMS TPEACTABICHUI O €CTeCTBEHHO-HAy4YHOM KapTUHE MHUPA, O
METOJaX Hay4YHOTO MO3HAaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3allMM, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHUSX B OMOJIOTHH;

dopMupoBaHrne y OOyYarOIIMXCS MO3HABATENbHBIX, MHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCE aHAIM3a JIaHHBIX O MyTSAX pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISI0B, MJAEH U MOAXOAOB K H3YUYEHHIO >KHUBBIX CHCTEM
Pa3HOT0 YPOBHS OPraHU3alUN;

CTaHOBJCHHE Yy oOOywarommxcs oOmeil KyJabTyphl, (GYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa )KUBOU MPUPOJIBI HA OCHOBAHUM 3HAHUH U OIIBITA, [IOJYyYEHHBIX IIPU U3yUEHUN
Oonomoruu;

dopMupoBaHUE Yy OOYy4YalOIIMXCAd YMEHHH WUIIOCTPUPOBATh 3HAUECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JAESITENIBHOCTH YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIMTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS UYEIOBEKOM >KMBOMU
PUPO/IbI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS] ITUIECKUX
HOPM IpU IPOBEJIEHNN OMOJIOTMYECKUX UCCIIEA0BAHMIA;

OCO3HaHUE LEHHOCTH OWOJIOrMYECKMX 3HAHWWA [UIsl TOBBIIIEHUS YPOBHS
HKOJIOTMYECKOH KYJIBTYpHI, 111 (GOPMHUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEHEBHOM XKU3HU IS
OLICHKH IOCJIEICTBUI CBOEH AESATENIBHOCTHU 10 OTHOLIEHUIO K OKPY>KAIOIIEeH cpenie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHE M COONIOAEHUE Mep NPO(PHIAKTUKA
3a00JIeBaHU.

B cucreme cpennero ooOumiero oOpasoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTENbHBIM YUYE€OHBIM MPEIMETOM, BXOSIIMM B
COCTaB MpeaIMeTHON 001acTh « EcTecTBeHHO-HAyUHBIE IPEIMETHD.

Jlist m3ydennsi Onoa0ruy Ha 6a30BOM yPOBHE CpPEHETO 001Iero o0pa3oBaHus
otBonuTcsa 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 yaca
(1 gac B Henerto).



COJEPXXAHME OBYYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puitocodueit, STUKON, ICTETUKON U MPaBOM.
Ponw Ouonoruu B opMUpOBaHUN COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Metob1 TO3HAHUS KUBOUM MPUPObI (HAOMI0ACHUE, SKCIIEPUMEHT, OMKUCAaHUE,
U3MEpeHne, KiIacCupUKaus, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTOIbl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHble U NpakTHYecKue padoThbl:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHue pa3iIMYHBIX METOJOB MpHU
U3yYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouonorun. Otiandmne
YKUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPraHU3aIllud OMOCUCTEM:
MOJIEKYJISIPDHBIM, KIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKU ), OMoCcEepHBI.

JdemoHncTpanuu:

Tabmuibr u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6GopynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XumMnuyeckuii COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKA. XHMHUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BemeCTB B KieTke. llomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMenumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHHU
CTPYKTYphl ~O€IKOBOM MOJIeKyJbl (NepBUYHAs, BTOpUYHAs, TpPETUYHAA U
YETBEPTUYHAS CTPYKTypa). XHUMHUUECKHE CBOWMCTBAa OenkoB. buomorudeckue
(GyHKUIMU OENKOB.



depMeHTHI — Oronornyeckue Karanuzatopsl. CTpoeHune pepMeHTa: aKTHBHBIM
neHTtp, cyOcrpatHas cnenuduyHoctb. Kodepmentsl. Butamunsl. OTtinuus
(GbepMEHTOB OT HEOPTAaHUYECKUX KaTaJIu3aTOPOB.

YrieBoasl: MOHOCaxapu bl (TI0K03a, prud03a U J1e30Kcupru003a), 1ucaxapu/ibl
(caxapo3a, JakTo3a) MW ToOJHMCaxapuibl (Kpaxmaj, TJUKOTeH, LEeJUII003a).
buonoruyeckue GyHKIMH YIIIE€BOIOB.

Jlunuaer:  Tpurauuepunbl, dochoaunuael, crepouanbl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GynHkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OEJIKOB U JIUMHIOB KaK HICTOUHUKOB SHEPIHUHU.

Hyxneunnoseie xucnorel: JIHK wu PHK. Hyxieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kucior. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u GhyHKIIUU.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKkToOB B HAYYHOM MMO3HAHUH. MeTOIbl U3YUYEHUS KICTKH.

Krnerka kak nenoctHas sxuBasi cucrema. OO1ue npu3Haky KJIETOK: 3aMKHYTast
HapyxHass memOpana, monekynbl JIHK kak reneruueckuit ammapar, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKass U mpokapuorhyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsSl CTEHKA, TJIMKOKAJIUKC, UX
¢bynaknuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pyHkiuu. [{utormmasma u eé
opranounbl. OnHomeMOpanuble opraHounbl kietku: OIIC, ammapart ['onbmxkwy,
I130CcOMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[IpoucxoxaeHne MUTOXOHJpUM W TiacTua. Bunabl mnactun. HememOpanHbie
OpraHouJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUIOB KJIETKU. BKirroueHus.

SAnpo — perynaropusiii 1ieHTp KieTku. CTpoeHHe sjpa: siaepHas 00010YKa,
KapuoIjia3Ma, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHCropT BEIIECTB B KJIETKE.

JdemoHncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammel: «PacnipeniesieHne XUMUYECKUX JIEMEHTOB B HEKUBOU IIPUPOIEY,
«Pacnpenenenne XUMUYECKUX JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuogndeckas TabaMIAa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJeKyJbl BOAb», «brocunTes 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue dpepmentay, «Hykmennosbie kucinotel. JJHK», «Ctpoenue monekybi



AT®», «CtpoeHue >yKapuOTHYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU»,
«CtpoeHue pacTUTENbHOM KIETKH», «CTpOEHHE TMPOKAPHUOTHUECKON KIIETKHY,
«CTpoeHue sipa KIETKW», « Y TIeBOAbD, «JIunuapn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYIOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHblie 1 NpakTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 1. «lM3yueHue KaTaJTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3hbl WU KaTajaasbl)y.

Jlabopatopnass pabora No 2. «M3ydyeHue CTpOEHHS KJIETOK paCTEHUH,
KUBOTHBIX M OaKTEpHil MOJI MUKPOCKONOM Ha TOTOBBIX MHUKpONIpEnaparax M HX
OMKCAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTh KJIETKH.

OOmMeH BemecTB, Wik MeTadomn3M. AcCUMUIAIUs (TUTACTHUYECKUT OOMEH) U
JTUCCUMUJIISIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUU B IMOHUMAHUU
MeTaboau3Mma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIA. Pois ¢pepmMeHTOB B
0OMEHE BEIEeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunTte3. CperoBass W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HaAUeHUE (POTOCUHTE3a JJIsl KU3HU
Ha 3emsie. Bausinue yciioBuil cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIJCICHUE U
AKKyMYJMPOBAHHUE SHEPTHH B KJIIETKE. DTarbl SHEPreTH4ecKoro ooMeHa. I mukonus.
Bpoxenne u ero Buapl. KucrmopoaHoe OKHCIECHHE, WA KIETOYHOE JbIXaHHE.
OxucnurensHoe GpocopunupoBanne. IHHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakiuu MartpuuHoro cunre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanusi reHerndeckoil wHGoOpManuM B KIETKe. [ €HETHYECKUM KOA U €ro
cBoiicTBa. Tpanckpurnuus — Marpuusblii cuaTe3 PHK. Tpancmsauus — 6uocunres
oenka. Ortambl TpaHcisiuu. KomupoBanue amuHOKUCIOT. Ponb pubocom B
ouocuHTe3e Oerka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. ctopust oTkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHSI U SKM3HEHHOTO IIMKJIA BUPYCOB.
bakrepnodaru. bonesnm pacTeHmid, >KMBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxaeduiura yenoreka (BMY) — BozOyaurens CIIM/]a.



OOparHast ~ TpaHCKpuIlus, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

[Toprpersr: H. K. Konsuos, . Y. MBanosckuii, K. A. Tumupsses.

Tabmuier u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPUN,
«JHepreTuyeckuii oomen», «Xmopomnacty, «®Dorocunred», «Ctpoerue JIHK»,
«Ctpoenue u GpyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Koma,
«Bupyce», «bakrepunodarn», «Ctpoenne u xuzHeHHbld nuka Bupyca CIIN/a,
oaxTeprodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CtpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHANBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounblii 1uki, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIMTITON THBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. XpomaTuisl.
[uTonornueckue OCHOBbI PAa3MHOXKEHUA W HWHAWBUAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenue knetku — muto3. Craauu mutoza. IIpoueccsl, npoucxonsiiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOTHYECKU CMBICTT MUTO3A.

[Iporpammupyemasi THOENb KJIETKH — aroITo3.

®opMbI pa3sMHOKEHHsI OPraHU3MOB: Oecriosioe U nmososoe. Bunpl 6ecrnosnoro
Pa3sMHOXKEHUSA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHMPOBaHUE
OpPraHU3MOB, €0 3HaYEHHUE JIJISI CEJIEKIINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOJIOTO.

Meito3. Craguu meino3a. IIpormeccel, nmpoucxodimue Ha CTagusaxX MeEnosa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiormueckuii CMbICT U
3HaYeHUE Meno3a.

l'amerorenes — mnporecc oOpa3oBaHUs TOJOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX
KJIETOK — TraMmeT (CrnepMaTo30u[l, AMIEKIIeTKa) — CHEePMATOreHe3 M OBOTCHES.
OCOOEHHOCTH CTPOCHUSI SMIIEKICTOK W crepMaro3ouaoB. Omiog0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBHOTO PAa3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOsienne, racTpyismus, opraHorene3. IloctamOpuoHanpHOE pa3Buthe. THIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMoe (IMYMHOYHOE). Brusinue



cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC
YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 ILIBETKOBOIO PACTEHUA: CTPOCHHE
CEMEHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuier u  cxeMbl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOKEHHE
pactenmity, «J/lenenue xknetku Oaktepuit», «CTpPOEHHE TOJIOBBIX KJIETOK,
«Ctpoenue xpomocombl», «Knetounsiii mukm», «Pemnmukanusa JTHK», «Murtos»,
«Metiosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MIICKONUTAIOINX U
4yesioBeKka», « OCHOBHBIE CTAIMM OHTOTEHE3a».

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEnapaThl «Cnepmaro3onasl
MJICKOTIMTAIOIIETO», «SIHIEeKIeTka MiaeKonuTamumero», «KapuoknHes B KieTkax
KOpeIllKa JyKa», MarHuTHas MOJeb-alIuIuKanus «JleeHue KIETKH», MOJEIb
JIHK, Mmozxenb MetadazHoit XpoMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGopatopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy.

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENnaparaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renerrku. Micropus pa3BuThs reHETUKU. POk uTonoruu
U HSMOPHUOJIOTUU B CTAHOBJIICHUM TE€HETUKHU. BKiam poccuUicKux M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHUKH. METOJIbl TEHETUKH (THOPHI0JIOTHICCKHM,
[IUTOTCHETUYECKUHN, MOJEKYJISIpHO-TeHETHYeCKUii). (OCHOBHBIE T€HETHYECKHE
noHATHus. ['eHeTnyeckas CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMaxX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIEIOBAHUs NMPU3HAKOB, YCTAHOBIEHHbIE . MeHnenem.
MonoruOpuiHOe CKpelMBaHUEe. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOIO
nokoJieHus. [IpaBuiio JOMUHMPOBaHUS. 3aKOH pacIleIUICHUs NPU3HAKOB. | nnore3a
4YUCTOTHI raMeT. [1oTHOE M HeMoJIHOEe TOMUHUPOBAHUE.

JuruObpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHMOTO  HacCIleOBaHMS
npu3HakoB.  l{UTOreHeTHYeCKHMEe  OCHOBHI ~ JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyoliee ckperniuBanue. Mcrnoap30BaHue aHaIu3UPYIOLIETO CKPEIBaHU
JUTSL OTIPEJICNICHUsI TEHOTHUITA OCOOH.

CuermieHHoe HaclieqoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHoMy
HaCJIeIOBaHUIO TeHOB. HapylieHne ClenieHns reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHs HACJIEACTBEHHOCTH. | €HETUYECKHE KAPThI.



I'enetnka mosa. XpoMOCOMHOE OINpENEICHUE MoJa. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTU: HEHACIIEACTBEHHASI M HACIIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAaKTEPHUCTUKA
MOJIU(PUKAIMOHHON W3MEHUYUBOCTU. BapualimoHHbIN sl M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KauE€CTBEHHBIE NPU3HAKUA U MX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnenctBennasi, win TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOM
U3MEHUYMBOCTU. MyTalnmoHHasi u3aMeHUnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpU4MHbI MyTaluud. MyTareHHble (aKTOPBHI.
3aKOH F'OMOJIOTMYECKHX PSAOB B HAacleACTBEHHON n3MenunBocty H. . Basuioga.

Bresnepnas HacieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoseka. Kapunorun uyenoBeka. OCHOBHBIE METONBI TI'€HETHKU
YeJIOBEKa: FeHeaIOrM4eCKui, OJIM3HEIOBBIM, [IMTOT€HETUYECKUN, OMOXUMUYECKUA,
MOJIEKYISIPHO-T€HETHYECKHU . CoBpemeHHOE OIIPENICIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-anamm3a. HacnencTBeHnnble 3a0o0jeBaHUsS 4YEIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckne W TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUHATBI
3JI0pOBOI0 00pa3a *KU3HH, TUATHOCTUKHU, NPOPUIAKTUKH U JICUEHUS T€HETUYECKHUX
0osne3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B NPEAOTBPAILICHUH U JICYEHUN TeHETUYECKUX 3a00JIeBaHUN YeTIOBEKa.

JdeMoHcTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

TaOmuis! u cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IUTOrCHETUYECKast
OCHOBa», «3aKOH PacUICIJIEHUS U €r0 IUTOT€HETUYECKAsi OCHOBA», «3aKOH YHCTOTHI
rameT, «Jurubpunoe ckpemubanue, «Llutosornyeckrue 0OCHOBbI AUTUOPUIAHOTO
CKpelMBaHusm», «Meio3y», «BzauMoaelicTBre aJIeNIbHBIX TEHOBY, «I €HEeTHUUEeCKHe
KapThl PACTEHMI, )KUBOTHBIX U YeJOBEKa», «['eHeTnka moia», «3aKOHOMEPHOCTH
HACJIEJOBaHUs, CLEIUICHHOIO € IOJIoM», «KapuoTunbl yernoBeka U KUBOTHBIX),
«Bunel u3menunBocTH», «MonudukanmonHas U3MEHUYUBOCTH», «HacnemoBanue
pesyc-dakropay, «l'eHeTuka rpynn KpoBu», «MyTallnOHHAs HU3MEHUYUBOCTD.

O6opynoBanue: MoAenHu-alnIIuKauu «MOHOTMOpUIHOE CKpPELIUBAHUE,
«HenonHoe nomuHUpoBaHue», «JuruOpuaHoe ckpemuBaHue», «llepekpéct
XpOMOCOM», MUKPOCKOI M MUKpoIipenapaT «/{po3oduna» (Hopma, MyTauuu Gopmsl
KPBUIbEB M OKPACKH Tela), repdapuit «I"opox mOoCeBHOM».



JlabopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHast pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS y TPO30(QHIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopatopHas pabota Ne 6. «M3yueHne Moa(PUKAIIMOHHON W3MEHUNBOCTH,
IIOCTPOEHHE BAPUALMOHHOIO PSiJia U BAPUALIMOHHON KPUBOW.

JlabopatopHnas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuyeckass pabdota Ne 2. «CocTaBieHHE€ U aHaIU3 POJAOCIOBHBIX
YEIOBEK.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak Hayka U MpOUECC. 3apOKICHHUE CEJNEKUUH W JTOMECTHKALIMS.
VYyenue H. U. BaBuiioa o ieHTpax mpouCcX0oXACHUS 1 MHOTOO0Opa3usi KyJIbTYPHBIX
pactenuil. LIeHTpbl NponCcX0XKACHUS JOMAIIHUX KUBOTHBIX. COPT, TOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeNEeKIMU. MacCoBBI U MHIMBUYaJIbHBIH OTOOPHI B
CENIEKLIMN pPAcCTeHUl M JKUBOTHBIX. OIllEHKa 3KcTepbepa. BIIM3KOpPOACTBEHHOE
ckpeniuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
I'erepo3uc, unu rubpunHas cuna. HepoAacTBEeHHOE CKpelllMBaHUE — ayTOPUAMHI.
Otpanénnas rudpunusanus 1 e€ ycnexu. IcKycCTBEHHBIM MyTareHes3 U nojydeHue
IOJIMIUIOUIOB. JIOCTHKEHUS CEIEKIMN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHonoruss Kak OTpaciib NPOWU3BOACTBA. ['€HHAs WHMXKEHEpHUsA. OTalbl
co3ganusi pexomoOuHantHo JIHK wu Tpancrennsix opranusmoB. Kiertounas
uHxeHepus. Kierounsle KyabTypbsl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KiiomnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkojornueckue W dTtudeckue  npoomembl. MO —  reHeTudecku
MOJIUQPUIIUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneyenko, M. @.
HBanoB.

Tabmuubr 1 cxembl: Kapta «lIeHTpbI NPOUCXOXKACHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHuit», «Iloposbl JOMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéHnas rudpuauzamnus», «Padotel akagemuka M. ©. MBanoBay,
«ITomumnonnusa», «OOBEKTBI OuoTexHONOrUM», «KieTouHble KyJIbTypbl U
KJIOHUPOBaHHE», «KOHCTpyupOBaHKE U IEPEHOC '€HOB, XPOMOCOM).

OO6opynoBanue: MyJISKHU TUIOJIOB M KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie U NpakTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTH)KEHMSI CEJIEKLIMM pAacTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHNIO, IJIEMEHHYO bepmy,



COPTOMCHBITATENFHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1aDOPaTOPHIO
arpOyHMBEPCUTETA UM HAYUYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoJIIOLIUOHHAS 0HOJIOTHS.

[Ipennocbulkn BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpUH. DBOIIOLMOHHAS
Teopust U €€ MecTo B OMOJNOTHU. BiusHue 3BOMIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenbctBa HBoonuU. [lameoHTONOrHYECKHE: MOCIIEI0BATEIbHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHUCH, NEPEXOAHbIE (HOPMBIL.
buoreorpaduyeckue: cxoncTBo u paznuune GayH u Haop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB PAa3HBIX BHUIOB
03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIC, aAHAJIOTUYHbIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHHU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTEeh y BCeX
OpraHU3MOB.

OpomonuoHHas Teopuss Y. JlapBuna. IlpeanochUIKM BO3HUKHOBEHHS
napBUHM3MA. JIBWOKyIIME CHJIBI JBOJIIOIMM BUJAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpEeIeIEHHAsT MU3MEHUYUBOCTD,
60pr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3BooIuu (CTD) u e€ OCHOBHBIE TTOJIOKECHHUS.

MukposBoironus. [Tonynsnuus kak eAMHULA BUAA U 3BOJIFOLUH.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Npupojae. MyTaluOHHBIN
mporecc M KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNIsIMOHHBIE BOJHBI U Jpeiid
reHoB. M3os1ust 1 MUTpanus.

EcrecTtBeHHBINT 0TOOp — HampaBisoomui (akTop 3BOIOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpAa.

[Ipucnoco01eHHOCTh OpPraHM3MOB KakK pe3yJbTaT 3Boouuu. [Ipumepsl
IPUCTIOCOOJICHHIA Y OpraHu3MOB. ApoMop(h 036l U HAHOATATITAITUH.

Bun wu BumooOpaszoBanue. Kpurepuum Buma. OcHOBHbIe (HOPMBI
BUI000pa3oBaHus: reorpauyeckoe, IKOJIOTHUECKOe.

MakposBonmonusi. @PopMbl  ABONIONUU:  (puileTUYECKas, JUBEPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOLUY.

[Ipoucxoxaenre OT Hecnelualu3upOBaHHBIX MpenkoB. [Iporpeccupyromias
crienuann3anvs. ATanTUBHAS padalysl.

JdeMoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
Bap, 0. I'ekkens, @. Mromep, A. H. CeBepiios.



TaOmuipsl u cxembl: «Pa3BuTHe OpraHMyecKoro Mupa Ha 3emiiey», «3apobliin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbel  OopbOBI  3a
cyuectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOrooOpasue COpToB pAaCTEHHID,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «llomymsamum»,  «MyTanuoHnHas
U3MEHYUBOCTbY», «Apomopdo3sl», «Mnumoanantamum», «OOmas aereHepamus,
«/IBmwxyne cuibl 3Bosmonuny, «Kapra-cxema wmapmpyra myremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCTh OPraHu3MOBY,
«I'eorpadpuyeckoe BUI000pa3oBaHUEY, « IKOJOTHUECKOE BUI000PA30BAHUEY.

O0opynoBaHHe: KOJUIEKIUS HACEKOMBIX C Pa3jIM4YHBIMA THUIIAMH OKPACKH,
HaOoOp IUIOAOB M ceMsH, Koyiekuus: «[Ipumepbl 3alUTHBIX IPUCIIOCOOJIEHUN Y
KHUBOTHBIX», MOJieTb «OCHOBHBIC HAINpPABICHUS HBOJIIOLMM», OOBbEMHAs MOJEIb
«CTtpoeHnue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpapuueckas xapra wmupa, kKoiekuus «Dopmbel CcOXpaHHOCTH
UCKOIIAEMbIX JKMBOTHBIX W pacTeHWil», Moxaenp ammukanus «llepexpécr
XpOMOCOM», BIIaXXKHbIE ITpenaparsl «PazBurre HaCEKOMOro», «Pa3BUTHE JIATYIIKN,
MuKpornpenapart «po3oduiay (Hopma, MyTauuu (OpMbI KPbIIILEB U OKPACKHU TETIA).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHIO.

JIaGoparopHas pabota Ne 2. «Onucanue npucnocodJI€HHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HbI€ NPEACTABICHUS O 3apOKICHHMM >KW3HU. HaydHble TUnoTe3bl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: aOuoreHe3 M NaHCHepMus. XHUMHUYECKas
9BOJIIOLINSA. AOHMOTEHHBIM CHUHTE3 OpPraHMYEeCKHX BEIIECTB U3 HEOPraHWYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKIAEHNE XUMUYECKON IBOMIOINH. HavanpHbIe dTansl
ounonornyeckoi »Bomonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emue mo spam M nepuojam. Karapxeil. Apxeickas u
nporepo3oiickas Hpbl. [laneo3oiickas spa u €€ mNepuoabl: KEeMOPUUCKU,
OpPXOBUKCKHUH, CUITYPUUCKNN, TEBOHCKNN, KAMEHHOYT OJIbHBIN, TIEPMCKHUM.

Me3o030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3olickas »9pa W €€ TNepuoabpl: TNaJCOre€HOBBIM, HEOTCHOBBIMH,
AHTPOTIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U TeO0JOTHYECKUX IpoueccoB. OCHOBHBIE ATaIlbl
3BOJIIOLIMM PACTUTEIBHOTO M JKMBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU u
XKUBOTHBIX. [10sIBIIEHME, paclBET U BEIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.



CucremMa OpraHMYecKOTO0 MHpa KaK OTpakeHHe »3Boitonud. (OCHOBHbBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue rpeacraBiieHuit o
MPOUCXOXKJIECHUU YesioBeKa. MeTtoabl u3ydeHus aHTpomoreHe3a. CxojcrtBa u
pa3IMuus 4eI0BEKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBrxyimue cuibl ((hakTopsl) aHTpororene3a. HacneactBeHHas ”3MEHYHBOCTh
U ecTecTBeHHbIH 0TOOp. OOIIeCTBEHHBIH 00pa3 >KU3HU, U3TOTOBIICHHE OpPYIU
Tpya, MBILJICHUE, PEUb.

OCHOBHBIEC CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, HemoBek
yMenbld, Yenmoek npsaMoxoasmui, YermoBek HeaHIEpTAIbCKUM, Yenoek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJOBHOIO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBATOpUAJbHAs),  MOHTOJOUAHAs
(a3maTcko-amepukaHckas).  YUepTel  MPUCIOCOONEHHOCTH  TMpPEJCTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBaHUs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanuu:

[Toptpers: ®@. Peau, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmunel 1 cxembl: «BosuukHoBeHue CoyiHeuHOM cUCTEeMBI», «Pa3ButHe
opraHuueckoro wmupa», «PacturenbHas  KkieTka», <« KUBOTHasi  KJETKay,
«ITpokapuoTtuueckasi kineTka», «COBpEMEHHAsl CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEeHHE aHATOMHMYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YeIIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAaJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moam», «peBHue moan», «llepsbie
COBPEMEHHBIE JI0IN», «YeloBeueCcKue paco.

O6opynoBaHue: mysoku - «IIpoucxoxmenne — denoBeka»  (OFOCTHBI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH WIIU
U300paXeHUs KaMEHHBIX OpYAMil TEPBOOBITHOIO 4YEJIOBEKa (KaMHU-YOMMEPHI,
pyowna, ckpebna), TeOXpOHOJOTHuYecKas Talnuna, KouieKuus «Dopmel
COXPAHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpakTHYecKue padoThbl:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUU U
YKUBOTHBIX B KOJIJICKITUSX).

DKCKypcHsl «IBOJIOLKA OPraHMYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HayYHBIN WJIK KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKamomas cpejaa.



OKOJIOTHsI KaK HayKa. 3aa4y U pa3ziesbl SKOJIOIMU. MeTOoIbl 3KOJIOTUYECKUX
UCCJIeIOBaHUN. DKOJIOTMUYECKOE€ MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA36MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Kiaccuduxarus sxonorndeckux (HaKTOpOB:
abnotuyeckre, OWOTUYECKHE W aHTPOINOreHHbIe. JleHcTBHE HSKOJOTMYECKHUX
(hakTOpOB Ha OPTAHU3MBI.

AbGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoans3M.
[IpucniocoOnenust  OpraHU3MOB K  JCWUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosiornueckue puTmsl.

buotnyeckue dhakTopsl. Busibl OMOTHYECKHX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMONO3 U ero (opmel. [lapazutusm, koomepanus, MyTyaau3M,
KOMMEHCaNM3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHne OMOTHMYECKHX B3aMMOJCHCTBUI A CyIIECTBOBAHUS OpPraHU3MOB B
IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyisauud. (OCHOBHBIE TMOKa3aTeau
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J{luHaMuka 4ucIeHHOCTH MOIMYJISIUU U €€ peryJssuus.

JdeMoHcTpanuu:

[Moptpetsr: A. I'ymb6oasar, K. @. Pynbe, D. I'ekkensb.

Tabmuubl u cxemsl: kapta «l[Ipupogusie 30Hb1 3emun», «Cpeasl oOUTaHUS
opranusMoBy», «®@oronepuoguzm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHY TOMYJISuU UHPYy30puu-TyPenbrny, «[lumesrie nemm.

JlabopaTopHble U NpakTHYecKue padoThbl:

Jlabopartopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BiusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Tpaktuueckas padota Ne 2. «[1oacuér MIOTHOCTH MOMYJIALMA pa3HbIX BUIOB
pacTEeHUN».

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0miecTBo opraHuzMoB — OuoiieHo3. CTpyKTypbsl OHOIICHO3a: BUIOBAs,
IpOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunpbl-nomunantel. CBs3u B
OHMOLIEHO3E.

DKoJIoOTHYeCKHe CcUCTeMbl (d9KocucTeMbl). I[loHsitTue 00 »sKocucTEME W
ouoreonenoze. DOYHKIIMOHATBHBIE KOMIIOHEHThI 3KOCUCTEMBI: IPOIYLICHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHH dKocucTeMbl. [TuieBsie nienu u cetu. OCHOBHbBIE
MOKAa3aTelld JKOCHCTEMbl: OHoMacca, MPOAYKIHUSA. OKOJIOTHYECKHUE MUPAMMJIbL:



OPOAYKIMH, YHCICHHOCTH, Ouomaccel. CBOHCTBAa 3KOCUCTEM: YCTOWYHMBOCTD,
caMoperyJsanus, pazsutue. CyKieccusl.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WIH [IMPOKOJIMCTBEHHOIO JIECa.

AHTPOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034iCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroiunBoctu sKocucteM. CoxpaHeHUe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenune B. U. Bepuaackoro o O6mocdepe. I'panuiipl, coctaB u CTPYKTypa
ouocheprl. XKuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Ouocdepnl Kak
r100abHOM 3KOcHCTEeMbl. J[MHaMHuueckoe paBHOBecHMe W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopotsl BemecTB U OMOr€OXMMUYECKUE LIUKIIBI JIEMEHTOB (yIiepoJa,
a3oTa). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6rochepe 3emiu. AHTPOTNIOreHHbIE U3MEHEHHS B Orocdepe.
['no6aibHbIE HKONIOTHYECKUE TTPOOIIEMBI.

CocymiectBoBaHMe NMpUpoibl U yesnoBeuecTBa. CoxpaneHne 6Mopa3Ho00pa3us
KaK OCHOBa YCTOMUMBOCTH Ouocdepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS
IPUPOAHBIMUA PECYPCAMU U UX UCTOIb30BaHuE. JlOCTHKEHN OMOIOTHH U OXpaHa
PUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckui.

Tabmuupel u cxemsl: «llnmesble nenu», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llenmn nuTanusy, «IKoJOTHYECKAs] TUPAMHUIAY,
«buocdepa u yenosek», «IKocUcTEMa MIUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTO  Jeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIE BO3/ICUCTBUS Ha IPUPOAY», « BaxKkHENIIME NCTOUHNUKY 3arpsi3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHelIas coctaBisomias ouochepsn,
«®aktopel  gerpaganuu  mouBy, «llapHukoBeli  3ddexT»,  «DakTOpbI
pPaIMoOaKTUBHOIO 3arps3HeHus Ouocdepbl», «OOmas cTpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«Kpyroopot yriepoaa B 6uocdeper», «kKpyroBopot azota B mpupoze».

OO6opynoBanue: MoOeNb-anmIuKanus «TunudHbie OMOILIEHO3b», TepOapuit
«PacTtutenbHble co00IIeCTBaY, KOJEKINH «bruoneHo3y, «Bpeaurenn BaxHEHIINX
CETLCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJJIEKIIMU PACTCHUHN U )KUBOTHBIX,
IpUHAAJIEKAIINE K Pa3HBIM 3KOJIOTMYECKUM Irpynnam ogHoro Buaa, KpacHas kaura
Poccuiickori  ®enepanuu, wn300paKeHUS OXPaHSAEMBIX BHUIOB pACTEHUUA U
KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHHMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yjibTaTam
OCBOEHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHYHOCTHBIX PE3yJbTATOB OCBOCHHUS MpeaMeTa «bHOJIOrHs»
BBIJICTICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHHE OOYYaIOIUMHCS POCCHHCKON
rpaXJaHCKON MAECHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEJACIICHUIO, HalMuyue MOTUBAIlMM K OOyd4YeHHI0  OuOJIOoTruH,
L[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUN JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAJAMIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBAThCS B CBOCH
JNEATEBHOCTH I[IEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIW4YME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS mpeamera «buoiorus» AOCTUTalOTCS B
CAMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEATEIPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU W HOPMaMU
MOBEACHUS W CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplIeMy MOKOJEHUIO,
B3aMMHOI'0 YBaXKCHHS, OCPEKHOr0 OTHONIEHUS K KYJIbTYPHOMY HaCIEAUI0 U
TpAAULHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, MpUpPOJIE U
OKpY’Karolen cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUsS YydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlMi, TIO3UTHBHBIX BHYTPEHHHMX  YOCXKJICHHH, COOTBETCTBYIOIIHX
TPaAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA IESITEIBHOCTH B MPOIECCE pea3alli OCHOBHBIX HaIlpaBJICHUN
BOCMUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, yBaXKEHUE 3aKOHA
Y TIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
IIPOCKTOB, PEIICHWH YyYeOHBIX U TO3HABATEIbHBIX 3aj7a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TIO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAJIBHBIM IOJIOKEHUEM

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/1ad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTbh K TYMaHUTApPHOW U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakJaHCKOW UIGHTUYHOCTH, TATPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepe PoauHoun, ropnoctu
3a CBOM KpaH, CBOK PoOJWHY, CBOM S3BIK M KYJIBTYPY, IPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEINIO U MaMITHUKAM MPUPOIBI,
JTOCTHXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'0 00I1IeCTBA;

uaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXE€HHUIO M 3amuTte OTeyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 TNPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccun;

4) 3¢TeTHYECKOro BOCIIUTAHHUS

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIICHUMH;



NOHMMaHUE 3MOLIMOHAIBHOIO BO3JAEHCTBUS KUBOU IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPD@)KCHHMIO B Pa3HbIX BUIAX HMCKYCCTBAa, CTPEMIICHUE
IPOSABJISITh KAYECTBA TBOPUYECKON JTUUYHOCTH;

S) ¢pusunyeckoro BocnUTAHUS, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOyYHusi:

NOHMMaHUE U peain3alusi 3J0poBOro 1 6e301macHoro oopasa xKHu3Hu (310poBoe
UTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUII U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATUI W OTAbIXa, peryjspHas (Qu3nyueckas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE LEHHOCTH MNPaBWI HHIMBUAYAJIbHOIO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAaHWE MOCHEACTBUN M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTPEOIEHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) Tpy10BOT0 BOCTIMTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTh K AaKTHUBHOH JESTENIbHOCTH TEXHOJOTHMYECKOW W COLMAIbHOU
HaAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAKYIO JIESITEIbHOCTB;

UHTEpPEC K Pa3nyHbIM cpepaM NpodhecCHOHATBHOU JEesTeNbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oyaymeid npodeccu U peann30BbIBAThH
CcOOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CamMoOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA:

AKOJIOTMYECKH 11€JIeCO00pa3HOE OTHOUIEHUE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIlIECTBOBAHUS;

NOBBIIIEHHE YPOBHS 3KOJOTHYECKOM KyJIbTYypbl: MPUOOPETEHHE OIbITA
IUIAHUPOBAHUS IIOCTYIIKOB M OLIGHKM HMX BO3MOJXHBIX IIOCHEACTBUM A
OKPYKaroIIEU CPEBI;

OCO3HaHWE riI00aJbHOTO XapakKTepa IKOJOTMYECKUX MpoOJieM W MyTel Hx
peLIeHUS;

CIOCOOHOCTH MCIIOJIB30BATh MPUOOPETaEMble IPU U3yUYEHUN OMOJIOTUH 3HAHUS
M YMEHUsS I[pU peHleHHH MpoOsieM, CBA3aHHBIX C  palMOHAaJIbHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  MpaBW  TOBEJACHUST B IPUPOJE,
HAIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE HENPUATUE NEUCTBUM, TPUHOCAIIUX BPE OKPYIKAOLIEN IPUPOTHOU
cpene, yMEHHe MPOTHO3UPOBATH HEOJIArOMPUSTHBIE IKOJIOTHYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX TEUCTBUN U MTPEIOTBPALLATH UX;

HaJIMYHUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
ombITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIIBHOU
MPaKTUKEe, TOTOBHOCTU K YYAaCTHIO B MIPAKTHUYECKOHN NESITEIHHOCTH IKOJIOTHYECKON
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAaJiore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOM KYyJNbTYpPhl KaK CpeICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U MO3HAHUS MUPA;

NOHUMaHUEe crnenu@uKkd OWOJOTUM Kak HayKd, OCO3HaHUsA €€ pOoJu B
(GbopMHUpPOBAaHUN PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeACTaBiIeHUs] 00 OKpYKalollleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l11ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu mnpodaemM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJOTUU JJII COBPEMEHHOW LMBHIA3AIUU:
obecrieyeHuss HOBOTO YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIlaTh  PECypCHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/A M3 TI00aTBHBIX AKOJIOTHYECKUX MPOOJIeM U
obOecrieueHusi mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTHMYECKUX 3HAHUM B IENAX
MOBBIIICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, Gpopmupyemon
IPU U3YYEHUU OUOJIOTUH;

MOHUMAHHME CYIIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4yaeMble 3HaHWS [JIs aHaldu3a |
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsSI Ha OCHOBE HAyuyHbIX (DaKTOB U
UMEIOIIUXCS JaHHBIX C 1IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENIBHO HCIOJIL30BaTh OHOJOTHMYECKUE 3HAHUS IS
perieHus IpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIUSX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTHU, TOTOBHOCTh OCYLIECTBIATH
MIPOEKTHYIO U UCCIEN0BATENBCKYIO AESITENbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorusp
BKJIIOYAIOT: 3HA4YMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIMIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OO0IeHayYHbIe MOHATHUS, OTPaXKaIOIINe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeONU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS, SBICHHE, TPOIIECC,
CUCTEMA, HAy4YHbIN (haKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHue, HaO0IeHEe, U3MEPEHHE, IKCIIEPUMEHT U APYTUX ), YHUBEPCAIbHbBIE
y4deOHbIC JCHCTBUSA (ITO3HABATCIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHUBHBIC),
obecneunBaroniye GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH U COIMATILHOM
KOMIIETEHIIMA  OOYYarOIIMXCA, CHOCOOHOCTh OOYyYaronuxcsi HMCIOJIb30BaTh
OCBOCHHBIEC MEXKIUCIUIIITMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS 1 YHUBEPCAIbHbBIE
y4eOHbIe IeUCTBHS B TO3HABATEIBLHON U COLMATILHOM MPaKTHUKE.

MeranpeaMeTHBIC PE3yNbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBnanenue YHHUBepPCAJIbHBIMH yueOHBIMU M03HABATEJIbLHbIMH
NeUCTBUAMMU:

1) 6a30Bble JIOrHYeCcKHE TeHCTBHSA:

caMoCTOSITENNbHO  (OpMyNIHpOBaTH W aKTyaJU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPUEMBI JOTUYECKOTO MBIIUICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, KiIacCUpUKaIU, 000OIICHUS ), PACKPBIBATH CMBICI
OMOJIOTHYECKUX TOHATHH (BBIACTATh UX XapaKTEPHbIE MPU3HAKH, YCTAaHABIIUBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

OTIpeNIeNATh IeNU NeATeTLHOCTH, 3a/laBasi IapaMeTphl M KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl O0OBsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, EAyKTUBHBIE, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PaccMaTPUBAEMBIX
SIBIICHUSX, (POPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

PUMEHSTH CXEMHO-MOJICTBLHBIC CPEICTBA JUISI TTPEICTABIICHUS CYIIECTBCHHBIX
CBS3€H W OTHOIICHWH B U3yYaeMbIX OHMOJOTHYCCKUX OOBEKTaxX, a TaKKe
MPOTUBOPEYHI PA3HOTO PO/, BBIABICHHBIX B PAa3IUYHBIX HH(POPMAIMOHHBIX
UCTOYHUKAX;



pa3palaTbiBaTh IUIaH pEIICHUs MPOOJIEeMbl C YYETOM aHajIn3a HUMEIOLIUXCS
MaTepualbHbIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOb0OTy B YCIOBUSIX PEAIbHOT0, BUPTYaJIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMO/ICUCTBHUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEIOBATENIbCKON U MPOCKTHON JESATEIbHOCTH,
HaBbIKAMHM  paspelieHus mpooOiieM, CHOCOOHOCThIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pPAa3IWYHbIE BHUbl JEITEIBHOCTU 10 IOJIYYEHUIO HOBOIO
3HAaHUA, €r0 HHTEpIpeTalH, MNPeoOpa3oBaHUIO M MPUMEHEHHUI0 B Y4YeOHBIX
CUTYalUsAX, B TOM YHUCIIE MIPU CO3JaHUH YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(opMUpPOBaTh HAYUYHBIA TUI MBIIUICHUS, BIAJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KITIOYEBBIMU TTOHITHSIMHA U METOJIaMHU;

CTaBUTh U (HOpPMyIHpOBaTH COOCTBEHHBIC 3aJauyud B 00pa3oBaTeIbHOU
JEeSITEIbHOCTU U )KU3HEHHBIX CUTYAaIHIX;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajaaudy,
BBIIBUTATh TUNOTE3Y €€ PellieHUs], HAaXOAUTh apIyMEHTHI JUIsl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHUM, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pELIEHUS 3aJaud Pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIATh LIE€JECHANPABICHHBIA MOUCK MEPEHOCa CPEICTB M CIOCOOOB
JeMCTBUS B MPOPECCUOHANBHYIO CPELY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO U MPAKTHUECKYIO O0JacTH
KU3ZHENIEATEbHOCTH;

yMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTaTh HOBBIC HJIEW, MpeJiaraTb OPUTMHAIBHBIC MOAXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, I0MYCKAIOIINE aJIbTepPHATUBHBIEC PEILICHUSI.

3) paboTa ¢ unpopmManmeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAUU (TEKCTE Yy4eOHOro
nocoOusi, HAYYHO-TONMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaIM3UPOBATH
UH(POPMAIUIO Pa3IMYHbIX BUJOB U (POPM MpesCTaBICHUSI, KPUTHUECKU OLIEHUBATh
€€ T0CTOBEPHOCTh Y HENIPOTHBOPEUUBOCTb;



(GopMyIupoBaTh 3alpOChl U NPUMEHATh PA3JIUYHBbIE METOJbl IPU MOUCKE U
oTObope Ouosornueckor uHpopMalu, HEOOXOAUMOM JJisi BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi{, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIBb30BAaHUS PA3INUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TIpeaCTaBICHUS
Ounoaornyeckoi HHPpopMaluu (CXxembl, rpaduKh, AUarpaMMbl, TAOIHILIbI, PUCYHKH U
Apyroe);

UCIIOJb30BaTh HAyUYHBIH fA3BIK B KadecTBe CpeAcTBa MHpu paboTe ¢
Ouojornyecko HHPOpMalMe: MPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (OpMyJibl, aOOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpPeoOpa3oBbIBATH  3HAKOBO-CUMBOJHMYECKHME  CpEICTBA
HATJIATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWA M 3allUThl  MH(OpMaIuw,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBgJ1ajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMHU 1€ CTBUSIMM:

1) oO1menue:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOT€ WM JTUCKYCCHUU MO CYIIECTBY OOCyXaaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3a]]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yYaCTHUKOB
Jajora Wik JUCKyCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpPEJICTBA OOILIEHUS, IOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJEHUCTBUS, MOHUMATH
HaMEpEeHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHasl 1eTeJIbHOCTh:

MOHUMAaTh M MCIOJIH30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBUIYAITbHON
paboThI MpH PEIICHUH OMOJIOTHYECKONU MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBBIX (HOPM B3aMMOJICHCTBYS MPU PEUICHUH YIeOHOM 3a/1a4H;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBHM C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJ10TO YJieHa KOJUIEKTHBA;

OpPUHUMATh LE€IM  COBMECTHOM  JI€ATEIbHOCTH, OPIraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHUIO: COCTaBISATh IUIaH JCHCTBUH,



pacnpenenarth poiid C y4E€TOM MHEHHMH Yy4YaCTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAO0r0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yNbTaT Mo pazpabOTaHHBIM KPUTEPHUSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHUBAaTh WJIEH C IMO3HIHMH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh TO3UTHUBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

Ogy1aieHHe YHHBEPCAJIbHBIMH PeryJsTHBHBIMH AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS [UIS BBISBIICHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUU LEJIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW NPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO JAECSATEIBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJlauyu B 00pa3oBaTEIbHON
NESATENbHOCTH U XKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOUYTECHHI;

JieNiaTh OCO3HAHHBIN BHIOOD, apTyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3
pelIeHuE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMIUPOKOW HPYIULUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO MOBBILIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyal[UsiM, BHOCUTb KOPPEKTUBBI B JIECSTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJeTh HABbIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLIECCOB, WX PE3YJIbTaTOB U
OCHOBaHHM, UCIHOJIb30BaTh MPUEMBI pedIeKCUU Jisi OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PUCKM M CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHUKEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpH AaHAJINU3E pEe3yJIbTaTOB
NEeATEIbHOCTH;



3) npuHsATHE ce0sl M IPYTrUX:

IpPUHUMATh ce0sl, MTOHUMas CBOU HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTUX TPU aHajIu3e pe3yJbTaToB
NEeATEIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIHOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C MTO3UIIUU JPYTOro YeJIOBEKa.

INPEJMETHBIE PE3YJIBTATbHI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1y yaeOHoro npeamera «buomorus»
Hay4yHbIE€ 3HAHUS, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, HHTEPIPETAIMH U
npeo0pa3oBaHUI0 3HAHUM, BUIBI JESITEILHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4EeOHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pe3yNbTaThI MPEICTaBICHBI IO TOJaM 00yUYeHUsI.

[IpenMeTHble pe3ynabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUMU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHMs, O BKJIAJE POCCUICKUX U
3apyO0eKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBHOM
IrPaMOTHOCTH Y€JIOBEKa JUIsl pelICHUs AKU3HEHHbIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OMOJIOrMYECKUX TEPMUHOB WM TOHSITHI:
KU3Hb, KJIETKA, OPraHu3M, METa00I13M (OOMEH BEIIECTB U MPEBPALEHUE SHEPTHH ),
roMeocTa3 (caMmoperyisiuus), YypOBHEBas OpraHU3alMs JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIMSI ), HACIEACTBEHHOCTh, K3MEHYHUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJOTHUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, ILIEHTpaJibHas JIOTMa MOJIEKYJsipHOM Ouosnoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u y4ueHust (0 1ieHTpax MHOTO0Opas3usi u
IIPOUCXOXKIEHUA KyIbTYpHbIX pactenuit H. V. BaBunosa), onpeaensars rpaHuiibl KX
OPUMEHUMOCTH K KMBBIM CUCTEMAM,;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO TIO3HAHUA B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUM, OPraHHU3alus U NPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUYKEHNE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEMbIMU BEIUYMHAMH, OOBSCHEHHUE MOJYYEHHBIX pE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MMOHATHUNA, TEOPUN M 3aKOHOB, YMEHUE JI€JIaTh BBIBObI
HA OCHOBAHMH ITOJTYYEHHBIX PE3yJIbTaTOB;



YMEHUE BBIJEISTH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BEILECTB M MPEBpALICHUS SHEPIrUU B KIETKe, (POTOCUHTE3A,
IUTACTHYECKOTO W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OTUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOTO Ppa3BUTUS OpTraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATh MOJyYEHHbIE 3HAHUS Uil OOBACHEHMS] OMOJOTMYECKHX
IIPOLIECCOB M SIBJICHUM, JUISl IPUHATHS MPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMU
KHU3HU C MeNplo obecredeHuss 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKpY’KaroIIMX JI0AeH, COOII0IEeHUsI HOPM I'PaMOTHOTO TIOBEIEHHUS B OKpY KaroIen
OPUPOAHON cpejie, MOHMMaHUE HEOOXOJUMOCTH MCIOJIb30BAaHUSI JOCTHUKEHUMN
COBPEMEHHOU OHoJIOrnu u OMOTEXHOJIOTHUI VIS palMOHAIBLHOTO
IPUPOAOIIOIb30BAHNUS;

YMEHUE pelaTh 3JJIEMEHTAPHBIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
OUTHOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacJlel0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPUJIHOTO CKpPEIIMBAHUS Uil Tpe/iCKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHu3MOB;

YMEHHE BBIMONHITH JTA0OpAaTOPHBIE M MPAKTHUYECKHE pPabOThI, COOMIOAATH
npaBuiIa mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIEHWBAThb MW HHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAaCCOBOW MH(POPMALIMH, HAYYHO-NOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCIENOBaHUII B OWOJIOTHH,
MeAMILIMHE, OUOTEXHOJIOTUH;

yMEHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111251 OMOIOTMYECKYI0 MH(OPMAIIMIO M3 HECKOJIbKUX HCTOUYHHKOB, TPAMOTHO
MCII0JI30BaTh NOHATUITHBIN anmapaT OMOJIOTUH.

[IpenMeTHbIie pe3ynbTaThl OCBOEHUsI yueOHOro npenmera «buonorus» ¢ 11
KJ1acce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAYYHOI'O MHPOBO33PEHMs, O BKJIAJE POCCHUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKPBIBATH COAECPKAHNE OMOJOTUYECKUX TEPMUHOB U MOHSATUMN: BU]L,
NOMYJISIIUSL, TEHO(OHI, HSBOJIIONUSA, ABUXKYIIHME CHIbI ((PaKTOphl) SBOJIOLHUU,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,
OPKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHThI, I1EeNU IUTaAHUS,
AKOJIOTHYECKas MupamMua, OuoreoueHos, ouocdepa;



yMEHHME WH3/araTh OHOJOTMYECKHE TEOpUM (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEeOpus DOBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogapimieBoro cxonactea K. M. baspa, uepenoBaHusi TJaBHBIX HalpaBlIe€HUN U
nyteit 3Bomoru A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepuanckoro),
ONpPEeNeIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAONIOACHUE U
OMKCAaHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEICHUE
OHMOJIOTUYECKOTO IKCIIEPUMEHTA, BbIIBUKEHNE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSCHEHUE IOJYYEHHBIX pE3YyJIbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
HA OCHOBAHMH TOJYUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJOTHYECKHUX
OOBEKTOB: BHJIOB, TMOIYJSHUI, NTPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTEOIICHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHu3Mbl, MepeHoca
BELIECTB W IIOTOKA SHEPIHMM B SKOCHUCTEMAaxX, AHTPONOTE€HHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyTroBOpOTa BEIIECTB U OHOTCOXUMHUYECKHX
IIUKIIOB B OHocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS NPAKTUYECKUX PELICHUN B IMOBCEIHEBHOU
KU3HU C LEeNpl0 o0ecredeHus: 0e30IacCHOCTH CBOErO 3J0pOBbS M 340pPOBBS
OKPY’KaIOIIUX JIIOJEH, COOIIOICHHUS] HOPM I'PaMOTHOTO NTOBEACHUS B OKPY KArOILEH
OPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHATILHOTO TPUPOAOTIOIH30BaHNUS;

yMEHUE pelaTh 3JeMEHTapHble OMOJOTHMYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIEeCTB U DHEPTUU B IKOCUCTEeMaxX (LIeTH MUTaHus);

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W TpaKTUYeCKue pPaboThl, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHUWBATb M HHTEPIPETHPOBATH HHGOPMALIIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX UCTOYHUKOB (CpEACTBA MAaCCOBOM MH(OPMALIMH, HAYYHO-IOMYJISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  TJ100ajdbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaTb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
000011251 OMONIOTMYECKYI0 MH(DOPMAILINIO U3 HECKOJIbKUX HCTOUYHHKOB, TPAMOTHO
UCII0JIb30BaTh MOHSATUUHBIN anmnapatr OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kontpoabnsie | IIpakTnueckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6nmoreka [JOK
1 b 2 0.5
HOTIOTIUL KAl HayKa https://m.edsoo.ru/7f41¢292
2 JKuBbIe CHCTEMBI U MX OpTraHu3aIys 1 bubmoreia HOK
p & https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTaB M CTPOSHHE KIIETKH 8 1 bubmoreia HOK
P https://m.edsoo.ru/7f41¢292
b K
4 KusHeneaTeabHOCTh KIETKHA 6 nomorexa O
https://m.edsoo.ru/7f41¢292
5 Pa3zmHoOXeHUE M MHIUBUIYATBHOE PAa3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 I3BMEHYMBOCTD 2 15 bubmuoreka [{OK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
CSCPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB IIO ITPOITPAMME 34 0 4




11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeEM nudgpoBbie
Ne ni/n P Konrtpoubnbie | IIpakTnueckue (upp )
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 1
IBOMOLKOHHAS GHONOTHA 9 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE XKU3HU Ha 9 0.5 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl 1 OKpYysKarolias cpeaa 5 1 bubmorera [TOK
p Py B peA https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
4 Coo011ecTBa ¥ 3KOJIOTHUCCKUE CUCTEMBI 9 hitps:/m.cdsoo.ru/7f4 1 cc74
bu6nuoreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME







IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabnsie | IIpakTnueckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/216¢645¢
MeTtoabl mo3HaHus JKUBOU
npuposl. [Ipaktuueckas padota
2 No 1 «Mcnonbs3oBaHue pa3IMUHbIX 1 0.5 https://m.edso0.ru/2636364b
METOJIOB MPU U3yUECHUU
OHMOJIOTMYECKUX O0OBEKTOBY
buonorunyeckue cucTeMbl,
3 1 https://m.edsoo.ru/ca2 lccbe
IPOLECCHI U UX U3YUEHUE
XUMHUYECKUI COCTaB KJIeTKU. Bona
4 A 1 https://m.edsoo.ru/1777ba96
Y MUHEpaJIbHBIE COJIH
5 benku. CoctaB u cTpoeHne OSIKOB 1 https://m.edsoo.ru/b54c5a43
depMeHThI — OHOJIOTUYECKUE
Karanu3atopsl. JlabopaTopHas
abora Ne 1 «M3yuenue
6 p vy 1 0.5 https://m.edsoo.ru/cldllaca
KaTaJIUTUYECKON aKTUBHOCTHU
(hepMeHTOB (Ha MpUMEpPEe aMUJIa3bl
WM KaTamasbl)»
Yraesoasl. JIunnas 1 https://m.edsoo.ru/5d1cef76
Hyxneunossie kucinorsl. AT® 1 https://m.edsoo.ru/948bf536
Hcrtopust u MeToIbI M3yUYCHUS
9 p A Y 1 https://m.edsoo.ru/b3ab8¢e68

kineTkn. Kierounas TEOpHUA




KieTka xak 1iejtocTHas XuBas

10 https://m.edsoo.ru/5c5ca96a
cucrtema
CrpoeHue 3yKapruoTHUYECKOn
kieTku. Jlabopartopnast padora Ne 2
«3ydyenue cTpoeHus KIETOK
11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/da486e89
OakTepuil 01 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE
12 OOMEH BemecTB WA METab0IH3M https://m.edsoo.ru/b53dd961
13 ®dortocuHTe3. XeMOCHHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTUYecKuii 0OMeH https://m.edsoo.ru/4a9675¢c8
JKU3HEHHBIN LUK KIETKU.
Jenenue knerku. MuTos.
15 Jlabopatopuaz pabora Ne 3 0.5 https://m.edsoo.ru/6e28ab92
«HaOnronenne MuTo3a B KieTKax
KOHYHMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocurTes benka. Peaxuus https://m.edsoo.ru/5cctbebs
MaTpPUYHOI'O CUHTE3a
17 Tpancnsnus — O6nocuHTe3 Oenka https://m.edsoo0.ru/396ea3 {2
18 Hexcnierotmpie dopml xusii — https://m.edsoo.ru/8177638b
BUPYCHI
19 DopMBI pa3MHOXKEHHUS OPraHU3MOB https://m.edsoo.ru/96a7fce8
20 Meiio3 https://m.edsoo.ru/fad784a8
OO0pasoBaHue U pa3BUTHE MOJIOBBIX
21 KJ1eToK. OII010TBOPEHHE. 0.5 https://m.eds00.1u/6373{7d2

JlaboparopHuas pabota Ne 4




«M3yuenue cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»»

22

NupuBuyansHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/2a4596¢e4

23

I'eneTnka — HaykKa O
HaCJICACTBCHHOCTHU U
HN3MCHYHMBOCTHU

https://m.edsoo.ru/fc39b86¢

24

3aKOHOMEPHOCTH HACJIEeI0BaHUs
npu3HaKoB. MoHOruOpuIHOE
CKpEIlUBaHNE

https://m.edsoo.ru/621afldd

25

JurubpuaHoe cKkpemrBaHue.
3aK0H HE3aBHCHMOTO
HACJIeJOBaHMsI IPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

CluemieHHOe HacaeI0BaHUE
npu3HakoB. JlaboparopHas padota
Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO ¥ TUTHOPHUTHOTO
CKpenuBaHus y Apo30(Hibl Ha
TOTOBBIX MUKPOTIpEIIapaTax»

0.5

https://m.edsoo.ru/634751fe

27

T'enetuka nosna. Hacneqosanue
HpI/I3HaKOB, CIICIIJICHHBIX C ITOJIOM

https://m.edsoo.ru/472b3135

28

W3menunBocts. Henacnencreennas
nU3MeH4MBOCTb. JlaboparopHas
paborta Ne 6. U3yuenue

MO (PUKAITMOHHON
U3MEHUYNBOCTH, IOCTPOCHHE
BapHAIMOHHOTO psijia U
BApUAITMOHHON KPUBOII»

0.5

https://m.edsoo.ru/a81bbff1




HacnencrBeHHasi UBMEHYMBOCTb.
JlabGopaTopHnas pabota Ne 7.

29 . 1 0.5 https://m.edsoo.ru/b3c33d24
«AHanu3 MyTarui y 1po30Quisl
Ha TOTOBBIX MHKpOIIperapaTax»

30 I'eneTnka uenoBexa 1 https://m.edsoo.ru/9a8c8d99
PezepHblit ypok. O6o01ieHue 1no

31 Teme «HacieacTBeHHOCTh U 1 https://m.eds00.ru/879866¢6
U3MEHYMBOCTH OPTaHU3MOBY

32 Cenexkuus Kak HayKa ¥ IIPOIIECC 1 https://m.edsoo.ru/fcf6d1d6
Merto OCTIDKE ceJeK

33 T HHUH AOCTHACHILL CETCKHMHI 1 https://m.edsoo.ru/aeal 7cfc
PaCTCHHIA 1 YKHBOTHBIX
buorexHoorus Kak oTpacib

34 1 https://m.edsoo.ru/b9419a7e
MIPOU3BOJICTBA

OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME




11 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 https://m.edsoo.ru/f765e251
Hctopus pa3BuTHs peacTaBiIeHUN

2 prip pea 1 https://m.edsoo.ru/f7236852
00 3BOJIIOLIUU

3 Muxkpo3Bonronus 1 https://m.edsoo.ru/92e2cb7c
[Tomynsiust kak seMeHTapHas
€IMHULIA BUJA U SBOJTIOIINH.

4 JlaGopaTtopnast pabota Ne 1 1 0.5 https://m.edsoo.ru/6¢23fece
«CpaBHEHUE BUIOB 110
MOP(}OTOTHUECKOMY KPUTEPHIO»

BIDKYIITUE CHIIBI (3JIEMEHTApHBIE

5 Apimxy ( P 1 https://m.edsoo.ru/c9ca7ec?
(haKkTOpBI) IBOTIOLIUN

6 EcrecTBenHblit 0TOOp U ero hopmbl 1 https://m.edsoo.ru/6e175a57
PesynbTats! 3BoIIOLIMN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
BU000pazoBanue. JlabopaTopHas

7 A000P patop 1 0.5 https://m.edsoo.ru/2d74ael9
pabota Ne 2 «Onucanue
IIPUCIIOCOOIEHHOCTH OpPraHu3Ma u
€€ OTHOCUTEJILHOTO XapaKTepay»
Hanpasnenus u mytu

8 1 https://m.edsoo.ru/cec9b353
MaKpO3BOIIOLUU

9 Heob6patumocts 3BOMIOINN 1 https://m.edsoo.ru/88f6dcd6

10 HcTopus xu3Hu Ha 3emiie U 1 https://m.edsoo.ru/19b89985




METOMBI €€ N3YUECHHUS

I'unote3sl MPOUCXOKACHUS )KU3HU

11 https://m.edsoo.ru/7f268f1e
Ha 3emiie
Pa3 € Ku3 a 3eMJie o 3pa

12 BUTHC HHSHH Ha SEMIC TT0 Spam htps://m.edsoo.ru/45189341
U TIeproJIaM
OCHOBHBIE JTAIIbl YBOIIOLIUHA
PaCTUTENHHOTO U )KUBOTHOT'O MUPA.
IIpa eckas padbora Ne 1

13 PAKTIHECKAA paboT 0.5 https://m.edsoo.ru/f256a36b
«M3yveHne HCKOTIaeMbIX OCTaTKOB
pacTeHUi U )KUBOTHBIX B
KOJUIEKLIUAX)
CoBpeMeHHas cucTreMa

14 BPEMEHHA CHCTEM https://m.edsoo.ru/5819116e
OpraHUYECKOTO MUpa
S

15 BOTHOIU HeToBeka https://m.edsoo.ru/b4c1d468
(anTpomnorexes)
JIBrokymme cuitbl ((paxTophl)

16 https://m.edsoo.ru/7ad55eb9
aHTPOIIOTCHE3a
OcHo € CTa, JBOJIIO

17 HOBHBIC CTA/IH IBOIOTHH https://m.edsoo.ru/81d88b86
YeJI0BEKa
q

18 CJIOBEHCCKHE PACHT H HPHPOHIC https://m.edsoo.ru/2374alel
aJarTaluy YeloBeKa
PeseprubIil ypok. O60061IeHNE 1O

19 Teme «BO3HUKHOBEHUE U pa3BUTHE https://m.edsoo.ru/dd4662c2
’KU3HHU Ha 3eMIie)

20 DKOJIOTHSI KaK HayKa https://m.edsoo.ru/abf8cb57
Cpenpl 0OUTaHUS U DKOJIOTHYECKHAE

21 pea https://m.edsoo.ru/9d2ca73f
baxTopsl

22 AlGuoTtnueckue haKkTOpHI. 0.5 https://m.edsoo.ru/afad9188




JlabopaTtopnas pabora No 3.
«Mopdonoruyeckue 0COOCHHOCTH
pacTeHuii U3 pa3HbIX MECT
obutanusi». JlabopaTopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa»

23 buotnueckue gpakropsl https://m.edsoo.ru/a4928¢c61
DKOJOTHYECKHE XapaKTePUCTHKU
nomysinun. [Tpakruyeckas pabora

24 Ne 2 «IToncuéTt mioTHOCTH 0.5 https://m.edsoo.ru/d6945d54
TIOYJISINI pa3HBIX BUIOB
pacTeHuin»
CooO1iecTBa OpraHu3MoOB —

25 HICCTRA OPTaHi3MOB https://m.edsoo.ru/88d19¢62
OHOLIEHO03
DKOIOTHYECKHE CUCTEMBI

26 https://m.edsoo.ru/1ead9dff
(9KOCHCTEMBI)
OcCHOBHBIE TTOKa3aTeIn
DKOCHUCTEMBI. DKOIOTHYECKIE

27 . https://m.edso0.ru/8cb85173
nupamMuibl. CBOMCTBA YKOCHCTEM.
Cykueccus

28 [Ipupoanbie 3x0CHCTEMBI https://m.edsoo.ru/738929d3

29 AHTPONOTreHHbIE SKOCUCTEMBbI https://m.edsoo.ru/c5534e2d
buocdepa — rimodanpHas

30 bep https://m.eds00.1u/6¢4997 cf
IKOCHCTEMA 3EMITH
3aKOHOMEPHOCTH CYILECTBOBAHUS

31 p yi https://m.edsoo.ru/c929{fbc
o6uocdepsl

32 UYenoseuecTBo B OMochepe 3eMiaun https://m.edsoo0.ru/482d6168

33 CocymiecTBoBaHUE TPUPOIBI U https://m.edsoo.ru/ee2b94a4




YCI0BCUCCTBA

PesepBHbIit ypok. O6001IeHNE

34 TeMbl «Coo01iecTBa u 1 https://m.eds00.1ru/82¢3bb5f
DKOJIOTHYECKHAE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 14 ’5

[MPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOTI'PAMMBbBI

10 KIIACC

Kon
MpoBepPsIeMOro
pe3yJjbTarta

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHO MPOrPaMMbl CPeTHET0 00IIIero 06pa3oBaHusd

ChopMupoBaHHOCTh 3HAHUI O MecTe M PoJid OMOJOTMM B CHUCTEME
HAay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUpPOBAHUU
COBPEMEHHOM E€CTECTBEHHO-HAYYHOM KAPTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHONOTUHU; (PYHKIMOHAIBHOW TI'PaMOTHOCTH

YCJIOBCKA U1 PEIICHUA )KU3HCHHBIX 3a1a4

YMeHHue pacKphIBaTh COJAEpKaHWE OMOJIOTHYECKUX TEPMUHOB |
MOHSTUH: KU3HB, KJIETKA, OPTaHU3M; MeTab0I1M3M (OOMEH BEIIECTB U
IpEBpaLIEHUE SHEPruu), romMeocTa3 (camMOoperyJssduus), ypoBHEBas
OpraHu3aIus )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PEHPOLYKIU),

HACJICACTBCHHOCTb, U3MCHUYUBOCTL, POCT U PA3BUTHC

YMeHue — u3naratb  OMOJOTMYECKHE  TeopuHM  (KJIETOYHasd,
XpOMOCOMHas, MyTaninoHHas), 3akoHbl (I'. Mennens, T. MopraHna,
H.U. BasunoBa) u yueHus (0 UeHTpax MHorooOpasusi u
IIPOMCXOXKAECHUSA  KylbTypHbIX pactenuii H.M.  Basunosa),

OIIPCACIIATh I'paHUIbl UX IIPUMCHHUMOCTH K ) KUBBIM CUCTCMaM

YMeHue BJIaICTb MCTOAAMHU HAYYHOI'O TIIO3HAHUA B Ouoyoruu
(Ha6JII-O,HeHI/IC H OIMMCAHHC JKHUBBIX CHCTEM, IIPOLICCCOB H HBHCHHﬁ;
opraHu3anuss MW HOPOBCACHUC OMOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIABHXCHHC THUITIOTEC3BI, BBISABJICHUC 3aBUCHUMOCTH MCKAY
HCCIICAYCMbIMHA BCIIMYMHaAMU, 00BsICHEHHE MOJIYYCHHBIX
PE3YyJbTATOB, HUCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOprI n
3aKOHOB;, YMCHHC J[J€JaTb BbIBOJAbI Ha OCHOBAaHHU IIOJTYYCHHBIX

pE3yIbTaTOB)

YMeHue BBIICIATh CYIICCTBCHHBIC TIPU3HAKH BUPYCOB, KIIETOK
MPOKAPUOT U DYKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTH TMpOIECCOB OOMEHa BELIECTB U
MpEBpalIeHHs] SHEPTruu B KIETKe, (OTOCHMHTE3a, IIIACTHUYECKOro M
OHEPreTHYECKOTO  OOMEHa, XEeMOCHHTE3a, MHTO03a, Meho3a,

OIJIOAOTBOPCHUA, PAa3SMHOXKCHU, UHAUWBUYAJIBHOT'O Pa3sBUTHUA




opraHusma (OHTOI'€He3)

VYmenue OPUMEHATH IMOJIYYCHHBIC 3HAHHA  OAJIA O0OBSICHEHHS

OHMOJIOTMYECKHUX TIPOIIECCOB U SBICHUH, ISl IPUHATHUS TMPAKTHUECKUX
pelieHuii B TMOBCEAHEBHOW JKM3HM B IENAX OOeCIeueHUs
0€30MacHOCTH CBOETO 37I0POBBSI M 3J0POBbsI OKPYKAIOLIUX JOJEH,
COOMIOICHUsT HOPM TPaMOTHOTO TIOBEJICHUS B  OKPY’KAIOIICH
MPHUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIb30BAHUS
JMOCTHXKEHUH COBPEMEHHOW OHONOTMU U OMOTEXHOJIOTHH st

palOHAJIbHOI'O IIPUPOAOIIOIIBL30BAHUA

YMeHue pemaTh 3JI€MEHTapHbIE TeHEeTHUYECKUE 3aJladyd Ha MOHO- U
TUTHOPHUIIHOE CKpEIIMBAaHKE, CIIETNIEHHOE HAClIEJOBAHUE; COCTABIISAThH
CXeMbl  MOHOTHOPHIHOTO

CKpClIuBaHUA JJIA IpeaACKasaHus

HACJICAOBaHUS IIPU3HAKOB Y OPpTraHU3MOB

YMeHHne BBITOMHATH JaOOpaTOpPHBIE W TMpaKTHUECKHue paboThl,
coOmoaTh mpaBwia Npu pabore ¢ y4eOHBIM M JIAOOPATOPHBIM

00opyaoBaHHEM

YMeHnue KPpUTHYCCKU OLUCHUBATHL U UHTCPIIPECTHUPOBATDH I/IH(I)OpMaI_II/IIO

OMOJIOTUYECKOTO  COJEp:KAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHbIE
3HaHUS W3 pazNu4HbIX HCTOYHUKOB (CMMU, HayuHO-momyssipHbIE
MaTepuasbl); dTUYECKUE aCHEKTbl COBPEMEHHBIX HCCIEIOBAHUN B

6I/IOJ'IOFI/II/I, MCIHUIMHCE, OMOTEXHOJIOTUU
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YMeHnue co3naBaTh COOCTBEHHBIE TMCEMEHHBIC M YCTHBIE COOOIICHNUS,
0000111251 GMOTOTHYECKYIO0 HHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rPaMOTHO UCIOJIB30BaTh MOHATUHHBIN anmnapar OMoJ0Tuu

11 KIIACC

Kon
NMPoBEPSIEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHON NMPOrPaAMMBbI CpelHero 001ero o0pasoBaHusi

CdopMupoBaHHOCTh 3HAHUH O MECTE€ M POJU OWOJIOTUU B CHCTEME

HAayYHOTO 3HAaHUS €CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa W Hay4HOTO
MHUPOBO33PEHUS; O BKJIANE POCCHHCKUX W 3apyOCKHBIX YUEHBIX-
OuOJIOTOB B pa3BUTHE OHONOTUH; (DYHKIIMOHAJILHOW TPaMOTHOCTH

YCJIOBCKA IJIAA pCHICHUSA ) KU3HCHHBIX 3a1a4

YMeHue PacCKpbIBaTh COACPKAHUC OMOJIOTHYECKUX TCPMHUHOB H




MOHSATUHN: BUJ, MOMYJISIHS, TEHO(DOH, IBOJIIOIMS, ABUKYIIUE CHITBI
(paxTopsr) IBOJIIOIINH, MIPUCTIOCOOICHHOCTh OpPTraHHU3MOB,
BUZ000pa30BaHUE,  DKOJOTHUECKUE  (PAKTOPBI,  IKOCHCTEMA,
OPOAYLEHTbI,  KOHCYMEHTBI,  PEAyIEHTbI, I[EeMd  IHUTaHWus,

9KOJIOTHYECKas MUpaMuia, OnoreoreHos, ouocgepa

YMeHue uznaratb OMOJIOTHYECKUE TEOpUH (IBOIOITMOHHAS Teopus Y.
JapBuHa, CHHTETHYECKas TEOPUS  HBOJIOIMHU), 3aKOHBl U
3aKOHOMEPHOCTH (3apozpliieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHud u nmytei sBosonuu A.H. CeBeproBa, yueHust
o Owochepe B.M. Bepnaackoro), ompenensiTb TpaHUIBI HUX

MMPUMCHUMOCTHU K JXUBBIM CUCTEMaM

YMeHne BIaJ€Th METOJaMH HAyYHOTO IIO3HAHWS B OWOJIOTHHU
(HaONrOICHWE W OMHCAHUE XUBBIX CUCTEM, MPOILIECCOB U SBJICHHIA,
OpraHm3alys ¥ TMpOBEeICHHE OHOJOTHYECKOr0 JKCIEPHUMEHTA,
BBIIBJKEHUE  THUINOTE3bI;  BBIABICHHE  3aBUCHUMOCTH  MEXIY
HCCIIETyEMBbIMU BEIIMYMHAMH, 00BsACHCHHE MOJTYy4YEHHBIX
pe3yJIbTaTOB, HCIOJIb30BAHHBIX HAyYHBIX IIOHATHH, TEOpUHA U
3aKOHOB; YMEHME [€JaTh BBIBOJbI HA OCHOBAHUMU IOJYYEHHBIX

PE3yIBTATOB)

YMeHue  BBIACNATh  CYIIECTBEHHbIE  IMPU3HAKK  CTPOCHHUS
OMONOTUYECKNX OOBEKTOB: BHUJOB, MOMYJAIHA, TPOIYICHTOB,
KOHCYMEHTOB,  pPEIyLEHTOB, OHMOTeoleHO30B M  JKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJEICTBEHHOH  HM3MEHYMBOCTH,
€CTeCTBEHHOTO O0TOOpa, BHUI000pa30BaHUSA, MPHUCTOCOOIEHHOCTH
OpTraHWU3MOB, ACHCTBUS JKOJIOTHUYECKUX (DaKTOPOB HAa OPTraHU3MBEI,
IIEpeHOCa  BEIIECTB M IOTOKA JHEPIMM B DKOCUCTEMAX,
AHTPOIIOT€HHBIX M3MEHEHUI B OSKOCUCTEMAX CBOEH MECTHOCTH,

KPYroBOpOTa BEUIECTB U OMOTCOXUMUYECKUX [IUKIIOB B Onocdepe

YMeHue TNpUMEHATh NOJy4YeHHble 3HAaHUSA Uil OOBACHEHHUs
OMOJIOrMUYECKUX MPOIECCOB U SBJICHUH, sl IPUHATHS MPAKTUYECKUX
peuieHuii B TIOBCEHEBHOM JKM3HU B LENMAX  OOecreyeHus
0€30IacHOCTH CBOETO 37I0POBbS U 370POBBSI OKPYXKAIOIIUX JIFOJAEH,
cOONIOACHUSIT HOPM TIpPaMOTHOTO TOBEACHUA B  OKpY’Karoleh
MPUPOJIHOM cpele; MOHMMaHHE HEOOXOTUMOCTH HCIOIb30BaAHUS
JOCTHKEHUM  COBPEMEHHOM  Ouoyiormu A PalMOHAJIBHOIO

IIPUPOIONIOIb30BAHUS

YMeHue pemaTh dJIeMeHTapHble OMOJIOTHYECKUE 3a/1a41, COCTABIIATh

CXCMEI IIEPCHOCA BCHICCTB U SHECPTHU B 9KOCUCTECMAX (I_IGHI/I HI/ITaHI/IH)




YMeHue BBINONHATH JaOOpPAaTOpHbIE M MpPaKTUYECKHE paboThl,
coOmoaTh mpaBwia npu pabore ¢ y4eOHBIM M JIAOOPATOPHBIM

00opyaoBaHHEM

YMeHue KpUTHYECKH OIIEHUBATh U MHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO  COACpkaHMsI, BKIIOYAIOUIYI0 TICEBIOHAYYHBIE
3HaHUS W3 pa3IuuHbIX HCTOYHUKOB (CMU, HaydHO-TIOMYJIsSpHBIC
MaTepHabl); pACCMaTPHUBATh IIO0ATBHBIC YKOJIOTHIESCKHIE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO

18(0X37000%0:0)
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YMeHue co3naBaTh COOCTBEHHBIE TMCEMEHHBIC M YCTHBIE COOOIICHNUS,
0000111251 OGMOJIOTHYECKYO HH(OPMAITHIO U3 HECKOJIBPKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BAaTh MMOHATHHHBIN amnmapar ouoJIoruu




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUA

buonorus kak Hayka

1.1

buonorust — Hayka o >xuBod mnpupozge. Ponp Ouonoruum B (GopMHUpOBaHUU

COBpPEMEHHOM HayYyHOU KapTUHBI Mupa. CructemMa OMOIOTHIECKUX HAYK

1.2

MeTopl MO3HAHUA >KUBOW MPUPOABI (HAOMIOIEHUE, IKCIIEPUMEHT, OMHCAHUE,
u3MepeHue, Kiaccu(uKamus, MOJEIHPOBAHUE, CTATUCTHUYECKas 00paboTKa

JTAHHBIX )

JKuBbIe cUCTEMBI U KX OopraHu3anusa

2.1

JKussle cucrembl (OMOCHCTEMBI) KaK MpeaMeT nzydeHus: ouonorun. CBoiicTBa

ouocucTeM U UX pazHooOpaszue

2.2

YpoBHU OpraHu3aluu OMOCHCTEM: MOJIEKYJISIPHO-TEHETHYECKUH, KIECTOUHBIMH,

OpraHU3MEHHBIN, MOMYIAINOHHO-BUIOBON, 3KOCUCTEMHBIN, OMOCchepHbIi

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XHUMHYECKHN COCTaB KIETKHM. XHUMHUYECKHE DJIECMEHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMEHTEI. Boma mu MHHCPAJIBHBIC BCIICCTBA. CDYHKI_[I/II/I BOJbI H

MHHCPAJIbHBIX BEHICCTB B KIICTKE. HozmepncaHHe OCMOTHYECKOI'0 OanaHca

3.2

benku. CoctaB u crpoeHune OenkoB. AMHHOKHCIOTBI — MOHOMEpBI OEJKOB.
He3ameHuMble W 3aMEHUMBIE AMHHOKHCIIOTHL. AMHHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETKOBOW MOJIEKYIIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAsA CTPYKTypa). XUMHUYECKUEe CBOMCTBa OenkoB. buomormueckue
byHKIUN OEIKOB.

®epMeHTHI — OMoJornyeckre Karanuzaropsl. CTpoeHrue GpepMeHTa: aKkTHBHBIN
HeHTp, cyOctpatHas cnenuduuHocTs. Kodepmentsl. Butamunsl. Orianuus

(bepMCHTOB OT HEOPTraHNYCCKUX KaTallu3aTOpOB

33

VYraeBosl: MOHOCaXapu/sl (INII0K03a, pubo3a U JAe30kcupr0o3a), Jucaxapuiabl
(caxapo3a, JlakTo3a) W TMOJUcCaXapuibl (Kpaxmaj, TIUKOTeH, IIEJIII003a).
Bbuonorudeckue QyHKINHU YTIE€BOIOB.

Jlunuasl:  TpUraUOepuabl, crepounsl, ¢ochomununel. ['mapodunsHO-
ruapodoOHble cBoiicTBa. buomormueckne ¢ynkuuu sununos. CpaBHEHHE

YIJI€BOJOB, OeIKOB U JIMIMUA0B KaK HCTOYHHUKOB SHCPTHUU

34

Hyxkneunoseie kucnotsl: JIHK 1 PHK. Hykieotnabsl — MOHOMEpPBI HYKJIEMHOBBIX




kucnoT. Crtpoenune u ¢ynkuuu JHK. Crpoenme m ¢ynkuum PHK. ATO:

CTpOCHHUE U (PYyHKIIH

3.5

[utonmorus — Hayka o kierke. Kiierounas teopust. MeToabl H3y4eHUs: KIETOK

3.6

Knerka xak nesnoctHast xuBas cucreMa. OOLie Mpu3Haky KJIETOK: 3aMKHYTast
HapykHasi MeMOpaHa, moiekyiasl JJHK kak renernueckuil ammapar, cucrema

cuHTe3a Oelka

3.7

TumbI KIETOK: dyKapruoTHYecKas U mpokaproTuieckas. OcoOOEHHOCTH CTPOCHUS
npokapuoTudeckor kineTkd. Kierounass crenka Oakrtepuit. CtpoeHue
AYKapUOTUUECKOW KJIeTKH. OCHOBHBIE OTIMYMS PACTUTEIHHOM, KUBOTHOM W

IpUOHOI KIIETKU

3.8

I1oBEpXHOCTHBIE CTPYKTYpBhl KIETOK — KJIETOYHAas CTEHKA, INIMKOKAJIMKC, HUX
¢bynkiun. [Tnazmatudeckas memOpana, e€ cBoiictBa 1 GpyHKIMHU. LluTormnasma u
e€ opraHouapl. OnHOMEMOpaHHbIE OpPraHOWABI KIETKH: 3HIOIUIa3MaTH4ecKas
cetb (OIIC), ammapar [ombmxu, m3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI
KJIETKA: MUTOXOHJAPUH, IuIacTUbl. [IponcxoxkaeHne MUTOXOHAPUN U IIJIACTHI.
Buzapr mnactua. HememOpaHHbIe OpraHOMIb! KIETKU: PHOOCOMBI, KIETOUHBIN

HCHTP, pPCCHUYKH, KT'YTHKU. CDYHKI_[I/II/I OpraHoOu 0B KJICTKH. Bxmrouenns

3.9

Anpo — perynasTopHblii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000JI0uKa,

KapHoIljla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHcmopT BeliecTB B KJIETKE

X(H?)HCI[G?ITGHBHOCTI) KIICTKHU

4.1

OOMeH BemecTB, WM META00IU3M. ACCUMWIIMS (TUTACTHUECKUT OOMEH) U
JTUCCUMUIISALIUS (SHEPTeTUUECKUil OOMEH) — JIB€ CTOPOHBI €IMHOTO TMpolecca
MmeTabonu3ma. Tunbsl oOMeHa BemecTB: aBTOTPOQHbII U retepoTpodHbIid. Ponb

q)epMeHTOB B oOMeHe BCIHICCTB U IMPCBPALICHHNHN SHCPIUH B KIICTKC

4.2

®dotocunTe3. CBeToBas u TeMHOBas (asbl poTocunTesa. Peakuuu porocunresa.
OddextuBHocTh PoTocuHTe3a. 3HaUeHUEe HOTOCUHTE3a AJIS KUZHU Ha 3emiie.
Bnusnue ycnoBuil cpeapl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIIIEHUS €0
IPOAYKTUBHOCTH Y KyJbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HAUeHHUE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

OHepreTuvecknii oOMeH B KjeTke. PaciieruieHne BelECTB, BBIACICHUE U
AKKyMYyJIUPDOBaHHE DSHEPIUUM B KJETKE. ITambl SHEPreTHYecKoro ooOMeHa.
['muxonus. bpoxxenue u ero Buasl. Kucinopomnoe okucieHue, Wik KJICTOUHOE

nbIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa

44

Peakiun matpuyHoro cunTte3a. [enermueckas wuHpopmauus u JIHK.

Peanuzanus reHeTHYECKON I/IH(I)OpMaI_II/II/I B KJIeTKe. I eHeTHYeCKU KO U €ro




cBoiictBa. Tpanckpunuus — matpuunbsiii cunte3 PHK. Tpancnsanus — 6nocunTes

6enka. KogupoBanue amuHokucaoT. Poib pubocom B GnocunTese Oenka

4.5

Hexnerounsie Gopmsl xu3Hu — BUpYCHl. Mctopus otkpsitust Bupycos (I.U.
MBanoBckuit). OCOOEHHOCTH CTPOCHUS U KHU3HEIACATEIHLHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHonedunura yenoeka (BUY) — Bozoyaurens CITM/a.

[TpodunakTuka pacnpocTpaHCHHs BUPYCHBIX 3a00JIeBaHUN

PasmHosxenune u HHIAWBHUYaJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

Knerounsli 1UKII, WM SKU3HEHHBIM LMK KieTku. WHTepdaza u MuUTO3.
[Tponeccrl, mpoTekaromue B uHTEpdasze. Perumkanus — peakuss MaTpUIHOTO
cureza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIumIouIHBIE W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMaTHBI.
[{uronoruyeckne OCHOBBI Pa3MHOXEHUS W HWHIAUBHIYAIBHOIO pa3BUTHUSA
OpraHU3MOB.

Henenune knetkn — murto3. Ctaguu muto3a. [Ipomeccel, npoucxoasume Ha

PAa3HBIX CTAAUAX MUTO34A. buonorundyecknii CMBICIT MUTO3a

5.2

®opmbl pa3MHOXKEHHS OPTaHU3MOB: Oecrosioe M MmojoBoe. Bumsl Gecrmonoro
Pa3MHOXCHUS: [EJICHUE HAJIBOE, IMOYKOBAHHE OJHO- M MHOTOKJICTOYHBIX,
CIIopooOpa3oBaHue, BETeTaTHBHOEC Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC JIAA CCIICKIINN

53

[TommoBo€ pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.
Meiio3. Craguun wmeito3a. Ilpouecchl, mpoucxonsdiiue Ha CTagusix Menosa.
IToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonornueckuid cMmbici U

3HaYeHNE MEN03a

54

["ameTorenes — mporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10s10BBIE
JKeJe3bl: CEMEHHUKU U SUYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIETOK —
ramet (CepMaTo30u/I, SIMIIEKIeTKa) — CiepMaToTreHe3 u oorenes. OcobeHHoCTH

CTPOCHHA HﬁHeKJICTOK H CIICpMaTO30MUa0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WuauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHUOHAIBHOE  pa3BHUTHE
(amOpuorenes). DTambl IMOPUOHATBFHOTO PA3BUTHUS Y TTIO3BOHOYHBIX )KUBOTHBIX:
npoOieHne, racTpysius, opranorenes. [loctamOpruonanpHOe pazButue. TUIIBI
NOCTAMOPHOHATIBHOTO Pa3BUTHS: MpsiMOE, HenpsiMoe (IMYMHOYHOE). BimsHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct m pasutme pacteHmit. OHTOTEHE3 IIBETKOBOTO PACTCHHS: CTPOCHHE

CCMCHHU, CTalUN PA3BUTHUA

HaCJIeL[CTBeHHOCTB 1 U3SMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer n 3aaum reneTuku. Micropus pa3BUTUs reHETUKU. BKiag pocCUCKUX
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKH. METOIbl TE€HETHKH
(ruOpUIOIOTHYECKUH,  LUTOICHETUYECKUH,  MOJIEKYJIIPHO-TEHETUYECKHA).
OcHOBHBIE F'€eHETUYECKHUE IOHATHSA. [ eHeTYecKas CUMBOJINKA, UCIIOIb3yeMas B

cXemax CKpellVBaHUI

6.2

3aKOHOMEPHOCTH HAacjeOBaHUs MPU3HAKOB, ycTaHOBIEHHbIC ['. Menaenem.
MoHoruOpuIHOe CKpelIMBaHUE. 3aKOH €IUHO00pa3us THOPUIOB TIEPBOTO
nokosieHus. [lpaBuino 1nOMHHMpOBaHMS. 3aKOH pACLICIUIEHUS IPU3HAKOB.
['unote3a unctotsl ramerT. [loaHOE U HEOTHOE JOMUHUPOBAHUE.

JurubpunHoe ckpemirBanyue. 3aKOH HE3aBUCUMOI'O HAClEA0BaHUS MPU3HAKOB.
[{uroreHeTnueckue OCHOBBI JIUTHOPUIIHOTO CKpEHIMBAHUA. AHaIU3UPYIOIIEEe
cKkpemuBaHue. Vcmonp3oBaHWE — AHANM3UPYIOMIETO  CKPEIIMBAHHS IS

OIIPECACIICHUS I'CHOTHUIIA ocobu

6.3

CuernnieHHOe HacneaoBaHue nMpu3HakoB. Pabota T. MopraHa mo CHEIUICHHOMY
HACJIEOBaHUIO TeHOB. HapylieHue cueruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XPOMOCOMHasi TEOpUs HACIEACTBEHHOCTH. | eHeThueckue
KapThl.

I'enetnka moma. XpoMOCOMHOE ONpe/eleHUue Moyia. AyTOCOMBI U TOJIOBBIE
XpoMocOoMBI. ['oMoramMeTHble W reTeporaMmeTHble opraHu3mbl. HacnemoBaHue

MMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

N3menunBOCTh. BBl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJEACTBEHHAS.
Pone cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTH. BapualMOHHBIM ps7 M BapuUallMOHHAas
kpuBasd. Hopma peakuum npusHaka. KojauMuecTBeHHbIE M KAauyeCTBEHHBIE

MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOIU(DUKALIMOHHOW H3MEHYUBOCTH

6.5

HacnenctBennasi, WM TeHOTUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHMBHas
M3MEHYMBOCTh. Meilo3 M TOoJ0BOH mpolecc — OCHOBAa KOMOMHATHBHOU
W3MEHYMBOCTH. MYyTallMOHHAsT W3MEHUYMBOCTh. Kilaccupukanus MyTamuid:
TE€HHBIE XPOMOCOMHBIE, FeHOMHBIE. HacToTa ¥ IpuYnHBI MyTanuii. MyrareHHb1e
¢dakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACJIEICTBEHHOW H3MEHUYHMBOCTHU

H.U. Basuinosa

6.6

I'enetuka denoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOABI TE€HETHUKHU
YeJI0BEKa: TeHEAIOTUYCCKUI, OJIM3HEIIOBEIH, IIUTOreHETHYCCKHUIA,
OMOXMMHMYECKUN, MOJIEKYIsIpHO-TeHeTH4eckrii. COBpPEeMEHHOE OmpeseNieHue
TE€HOTHIIA: MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCTIE C
nmomornipio [II[P-ananu3a. HacnencrBenHnple 3a0oieBaHUS YeIOBEKa: T'CHHBIC
0oe3Hu, 00JIE3HH C HACIICICTBEHHON MIPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE

oone3nu. CoMaTHYCCKUE H TCHCPATHBHBIC MYTallUU. HpI/IHI_II/Il'IBI 300pPOBOI0




06pa3a JKHU3HHU, AUATrHOCTUKH, HpO(bI/IJ'IaKTI/IKI/I N JICUCHHUA TI'CHECTHYCCKHUX
Oone3Hel. MenuKo-reHeTH4eCKoe KOHCYJIbTUPOBAaHHUE. 3HaueHue
MEIULIMHCKOW TIEHETUKM B TNPEJOTBPALICHUH M JIEYEHUM TI'€HETUYECKUX

3a00JIeBaHUH YeIOBEKA

CeJ'IeKI_II/IH OpraHnu3mMoB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekuus Kak HayKa M MpPOLECC. 3apoKIEeHUE CENeKIUd U TOMECTHUKAIIMS.
VYuenne H.M. BaBwioBa o0 1eHTpax NPOUCXOXKICHUS M MHOTO00pazus
KYJBTYpPHBIX pacTeHuil. LIeHTpbl MporCcX0XKIeHHS TOMAITHUX )XKUBOTHBIX. COpT,

nopoaa, miraMm

7.2

CoBpeMeHHBIE METOJbI CENeKIMH. MacCoBbI U MHIMBHIYaJbHBI OTOOPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OLiEeHKa 3KcTepbepa. biaumzkopoacTeBeHHOE
cKkpemuBanne — WHOpuAMHT. Ynctas nuHusa. CKpeluMBaHWE YHCTBIX JIMHUU.
['erepo3uc, wmu rubpuaHas cuia. HepoacTBeHHOE CKpemnBaHue — ayTOPHIUHT.
Otnanénnas rubpunuzanuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MIOJIy4YE€HUE IOJIUIUIONIO0B. JIOCTHIKEHUS CEIeKUUU DPACTEHUM, XUBOTHBIX H

MUKPOOPTraHU3MOB

7.3

buorexHoNOrMag Kak OTpaciab INPOU3BOACTBA. ['e€HHas MH)KEHEpHsA. OTamsl
co3nanus pexomOunantHoil JIHK u Tpancrennsix opranusmon. Kierounas
uHxkeHepus. KierouHble  KyJnbTypsl. MUKpPOKIOHAJIBHOE  Pa3MHOXKECHHUE
pacteHnii. KioHHMpOBaHME BBICOKOIPOAYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpraHu3MoOB. DKoJorudyeckue u studeckue npodiemsl. [MO — renernuecku

MOAU(DUITTPOBAHHBIC OPTAHU3MBI

11 KVIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

DBOIOIMOHHAST OHOJIOTHSA

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3BosonuH.  IlameoHTomOrHMueckue:  IMOCIIEAOBATENBHOCTD
MOSIBJICHUS] BUJIOB B MaJCOHTOJOTHMYECKOH JIETONHCH, TEPEXOAHbIe (OpMBI.
buoreorpaduyeckue: cxonctBo u paznuuve (ayH u (prop MaTepuKoB u
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M pa3inuusi SMOPHOHOB Ppa3HBIX
BUZOB  TO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHUYECKUE:  T'OMOJIOTUYHBIE,
aHAJIOTWYHBIE,  pYIAUMEHTApHBIE  OpraHbl, aTaBU3MBL.  MOJEKYJISPHO-

OHMOXMMUYECKUE: CXO0ACTBO MCXAaHU3MOB HACICACTBCHHOCTH MW OCHOBHBIX




MeTabOIMYECKUX MMyTel Y BCeX OpraHu3MOB

1.2

OpomoniionHast  teopusi Y. JlapBuna. Ilpeanochiiku  BO3HUKHOBEHHS
JapBUHMU3MA. JIBIDKyIIME CUIIBI SBONIONHMH BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHHE ITPU OTPAHUYEHHOCTH PECYPCOB, HEOTIPEACIEHHAS U3BMEHYMBOCTb,

6opnOa 3a cyliecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

Cunrernueckass Teopus dBomonnu (CTD) W OCHOBHBIE €€ TIOJIOKEHUS.

MI/IKpOE)BOJIIOI_[I/I}I. HOHYJISH_[I/ISI KakK €AWHUIIa BUJAa WU 5BOJIIOLIMH

1.4

JIBmkyue cuibl ((pakTopbl) SBOJIOLMK BUAOB B Ipupoje. MyTarmoHHBIN
nporecc U KOMOMHAaTHUBHAs U3MEHUYMBOCTh. [lonmymsoHHbIE BOJIHBI U Apeid
reHoB. M3omsmust u murpanus. EcrecTBeHHBIN 0TOOp — HANPaBISAIOMUI BakTop
3BOTIONNU. DOPMBI €CTECTBEHHOT0 0TOOPA.

[TpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3ynpTaT 3BoJionuu. [Ipumepsl
MPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMop¢03bl i UIHOATATITAITIH.

Bun wu  BugooOpazoBanme. Kpurepum Buga. OcHOBHBIE  (HOpPMBI

BH1000pa30BaHUS: T€OrpaPUIECKOE, IKOJIOTHIESCKOE

1.5

Maxkpospomorsi.  Dopmbl  dBoMOIMM:  GuUIeTUYECKas, JUBEpreHTHas,

KOHBCPIrCHTHAA, IapajljiCIibHasd. HCOGPaTI/IMOCTB 9BOJJIOIIMH

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

2.1

JloHayuyHble MOpPENCTaBIEHUS O 3apOXKACHUM JKU3HU. HayuHble runoressl
BO3HUKHOBEHHUS KU3HM Ha 3emye: aOuoreHe3 M maHcnepmusi. XUMHYeCKas
3BOJIOLHUA. OKCHEPUMEHTAIIBHOE TOJATBEPKACHUE XUMHUYECKOH 3BOJIOLIMH.
HaganeHbie 3tansl Ouonorunyeckoit apomonuu. ['unoreza PHK-mupa. Ilepseie

KJICTKHU M UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBBIX OPIraHU3MOB

2.2

Pazputue xu3Hu Ha 3emiie 1o 3paMm u nepuojaM. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. llameo3oiickass 3pa U €€ mnepuoAbl: KEMOPHIICKHA,
OpPJIOBUKCKUW, CWJIYPUUCKUN, JIEBOHCKUN, KAaMEHHOYTOJIbHBIM, TEPMCKHUH.
Me3o3o0iickast 3pa 1 €€ epuoabl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

KaiiHozoiickass 2pa W €€ Tmepuoapl: MaleOreHOBbIM, HEOTE€HOBBIN,
AQHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIMMara MU TeOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIBHOTO U 3KUBOTHOTO MHUpa. ApoMopd 036l
y pacTeHuil U KUBOTHBIX. [losiBIEHUE, paclBET M BBIMUpPAHUE TPYII KUBBIX

OpPTraHU3MOB
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Cucrema OpraHMYecKOro MHpa Kak oOTpakeHue »dBomonuu. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHU3MOB
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9BOJ’II-OI_II/I$I YCJI0BCKa. AHTpOHOJ’IOFI/IH KaK HaykKa. PazButue Hpe)ICTaBIIeHI/Iﬁ 0




MIPOMCXOXKACHUN 4YesoBeka. Meronbl u3ydeHHsl aHTpororeHeza. CxoacTBa u
pa3nuuus 4eJI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE NTOJIOKEHHUE YEIIOBEKA.

JBuxyuiue cuibl (pakTopbl) aHTponoreHe3a. HaciencrsenHas H3MEHYUBOCTD U
ecTecTBeHHbIN 0TOO0p. OOmiecTBeHHbI 00pa3 *KHU3HHU, U3TOTOBJIECHUE OpYIUil

Tpy/Za, MBIIUICHHE, PEYb

2.5

OcHOBHBIE CTaU W BETBU HBOJIIOIMU YEJIOBEKA: aBCTpaionuTeku, YemoBek
ymenblid, YenoBek mnpsMoxonsdiui, YenoBek HeaHIepTalbCKui, YenoBek
pa3yMHbIii. Haxo/ky MCKOIaeMbIX OCTAHKOB, BPEMs CYIIECTBOBaHHUA, 00JIACTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 >KU3HH, OPYAUS

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIINE Pachl: €BPONEONIHAS (€Bpa3uiickas),
HErpo-aBCTpaJIOuHas  (9KBaTOpHalbHAsl),  MOHIOJOMJIHAs  (a3MaTcko-
amepukaHckas). YepTbl IPUCIIOCOOJICHHOCTH MPEACTaBUTEICH YeIOBEYECKHX
pac K YCIOBUSIM CyILIECTBOBaHMsS. EnuHCTBO uenoBeueckux pac. Kpuruka

pacusmMa

Opranu3Msbl 4 OKpy>Karolias cpeaa

3.1

Okosiorust Kak Hayka. 3ajiaqd M pasJiesibl SKOJOrMH. MeTobl 3KOJIOTHYEeCKUX
UCClleIoBaHMi.  DKosornyeckoe  MupoBo33peHue.  Cpensl  oOUTaHUsA

OpraHnu3MoOB: BOJHAs, HA3CMHO-BO3AyIIIHAsA, IOUBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckue ¢akropbl. Kiaccudpukanus skomorndeckux — (HakTopoB:
abuotnyeckue, OMOTHYECKHE W aHTPOINOreHHble. JIeWCTBUE HSKOJIOTMYECKHUX

(haKkTOpOB Ha OPTaHU3MBI
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AbuoTtnueckue (pakToOphl: CBET, TEMIEpaTypa, BIAXHOCTb. (POTONMEPHOAU3M.
[Tpucriocobnennss OpraHu3MOB K JEHCTBUIO aOMOTHYECKHX  (HaKTOpOB.

buonornueckue puTMbI

34

buotnueckue daxtopsl. Buapsl OMOTHUECKHMX B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XMITHUYECTBO, MApa3UTU3M, MYTYyalu3M, KOMMEHCAJIN3M (HaxXJeOHUYECTBO,
KBAPTHPAHTCTBO), AaMEHCAJIM3M, HEUTpajdu3M. 3HaYeHHEe OMOTHYECKHX

B3aUMOJICHCTBUH Il CYIIIECTBOBAHUS OPTAaHU3MOB B IMIPUPOIHBIX COOOIIECTBAX

3.5

ODKOJIOTHYECKHE XapaKTCPUCTHKHU IOITYJIAIWH. OcCHOBHBIE IIOKa3aTciin
nomnyJjisinuu: 4YruCJICHHOCTL, IUIOTHOCTB, POXKIAACMOCTb, CMCPTHOCTH, HPHUPOCT,

Murpanus. JJuHaMuKa 4MCI€HHOCTH MONYJIALMY U €€ peryJsisiius

Coo0111ecTBa U DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmiecTBo opraHu3smMoB — OwuorneHo3. CTpyKTypsl OuOILIeHO3a: BHIOBa,
IIPOCTpaHCTBEHHas1, Tpoduueckass (nuimeBas). Bunapl-nomuHantel. CBs3u B

OHOIIEHO3E




4.2

Okojoruueckue cucrembl (3kocucteMbl). lloHstue 00 5sKocucremMe u
ouoreoneHoze. MDyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: MPOJYLEHTHI,
KOHCYMEHTbI, peayueHTbl. KpyroBopor BemecTB M TIIOTOK OSHEPruud B
skocucteme. Tpoduueckue (MUIIEBbIe) yPOBHU SKOCUCTEMBI. [IHieBble 1ienu u
cetu. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBL: OuoMacca, MPOAYKLHS.
DKOoJIOTHYEeCKHe MUPaMM/IbL: MPOIYKIMH, YUCIEHHOCTH, Onomaccel. CBoiicTBa

9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIsiiMsl, pazsutue. CyKueccus

4.3

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOIIOTEHHBIE ~ DKOCHCTEMBI. ATPOIKOCHUCTEMBI. Ypb60o3KOCHUCTEMBL.
buonoruyeckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop ycToiumBocTH dKOocucTeM. CoxpaHeHHe

OHMOJIOrMYecKOoro pa3Hooopasus Ha 3emiie
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Yuenue B.M. Bepnanckoro o Oumocdepe. I'paHuibl, coctaB M CTPYKTypa
ounocdepsl. XKuoe BemecTtBo u ero GyHkun. OcoOeHHOCTH OMOCheEephl Kak
r7100aIbHOM JKOCHCTEMBI. J[MHAaMHUYECKOoe paBHOBECHME M OOpaTHast CBs3b B
ounocdepe. KpyroBopoTsl BemecTB U OMOTEOXMMHUYECKUE IHMKIIBI JIEMEHTOB

(yrnepona, azora). 3oHaIbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTtBo B O6nochepe 3emin. AHTPONOTeHHBIE U3MEHEHUs B OHocdepe.
['mobanbHBIE YKOIOTUYECKUE TIPOOIEMBI.
OcHOBa pAlMOHAIBHOTO YIPABJICHUS TPUPOJHBIMA pecypcaMd H  UX

HUCIIOJIB30BaHHC. I[OCTI/I)KCHI/I}I OHOJIOTUHU U OXpaHa MpHUpOAbI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






