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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
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIUX MENIX U
NPUHITIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHAE CHCTEMBl CPETHETO
obmero oOpasoBanusi B Poccuiickoit denepainuu, a TakKe TMOJIOKEHUS O
cnenuduke OMONOTUH, €€ 3HAYCHUU B MMO3HAHUM KUBOU MPUPOJIBI U 00eCIIeYeHUN
CyIIECTBOBaHMS yejoBedeckoro oomiecTBa. COrjlacHO Ha3BaHHBIM IOJIOKECHUSIM,
oTIpe/IeTIeHbI OCHOBHBIC (DYHKITHH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTpareruu OOydYeHHs, BOCHUTAHUS M Pa3BUTHUS OOyYalOUIUXCS CPEACTBAMU
yueObHoro mpeamera «buonorus», omnpenenser o0s3aTeIbHOE MPEIMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpy, pacmpeieieHue 1o pasjieliaM W TeMmaMm,
PEKOMEHAYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHUSI YUEOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yYarOIIMXCS.

B nporpamme mo OHONOTMM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHUA K
TUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (OPMHUPOBAHMH OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHON
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
OpHCHTAIUH JIMIHOCTH, SKOJOTHUYECKOT'O MBIIIICHHUS, TIPEICTaBICHUH O 3I0POBOM
o0Opa3e XM3HM U OEpEeKHbIM OTHOILIEHHWEM K OKpY’Kalollleld MPUPOIHON cpere.
[TosToMy Hapsmy ¢ M3y4eHHEM OOIIEeOMOIIOTMYECKUX TEOPUi, a TAaKKe 3HAHUU O
CTPOEHHUU KUBBIX CUCTEM PA3HOrO paHTa M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YAEJIIEHO BHUMAHUE HCIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU IS PEIICHUS MPUKIATHBIX 3a71a4, B
TOM 4YHcle: TPOPUIAKTUKK HACJIEACTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTHYECKU
1EJIeCO00pa3HOr0 TOBEJICHUS B OKpY)KAlolell MNpUPOJHON cpele, aHaiu3a
BIIUSIHUS XO3SMCTBEHHOM JAESTENBHOCTU 4YelIOBeKa Ha COCTOSIHME MPUPOJHBIX U
WCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHHEC BHUMAHMS K MPUKIIATHON HAIIPABICHHOCTH
yaeOHoro mpeamera «buosmorusy MpOIUKTOBAaHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCIIOBUM JUTsI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMs, KOTOpasi Tmpeanosiaraer QopMupoBaHHE Yy  OOydarOIIUXCS
CIIOCOOHOCTH  @IaliTUPOBATHCA K HW3MEHEHUSIM JMHAMUYHO Pa3BUBAOLIETOCs
COBPEMEHHOI'0 MHPA.

buonorust Ha ypoBHe cpenHero oOIIero 00Opa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOyYArONIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT ¥ 00oOLaeT 3HaHUsA O KUBOW mpupoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM WU JBOJIOLHH, CO3MAET
yCIOBUSL  JAJs: TIO3HAHHWS  3aKOHOB  JKMBOM  mpupoasl, (OpMUPOBaHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3/I0POBOTO W Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOTO MBIIUICHHS], IEGHHOCTHOTO OTHOIIIEHUS K dUBOUW MPUPOJIE
U YEJIOBEKY.

Bonpioe 3HaueHne OMOJIOTUs UMEET TAKXKE AJI1 PEUICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  oOmero o0pa3oBaHMs,  COLMATHM3AINH
oOyuaroruxcsi. M3yyenue Ouonoruu o0ecreuynBaeT yciloBus At (OPMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET HMHTErpaldyd OMOJOTMYECKHX 3HAHHMM C
MPEICTABIICHUSIMH U3 NIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHS O TMpEeAHA3HAYCHUH Y4eOHOTO mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TMOAXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHMIO €r0 COJEp)KaHUs, MPEICTABIEHHOTO B MpOTrpaMMe IO
Oounosoruu.

Ot60op comepkanus ydeOHOro mpeamera «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMUHI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OO0y4aroluecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHus O0OIIEH KyJIbTYpbl, ONpPEACISIIONINE aJeKBAaTHOE TOBEJACHUE
YeJIoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
JKU3HU U TPAKTUYECKOU AesATebHOCTH. Ocoboe MECTO B ATOM CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIIyKaT OCHOBOM /1Jisi (JOPMUPOBAHUS
NPEICTAaBIICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MHpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHW3alUU
OMOIIOrMYEecKOro 00pa30BaHUS.

CTpyKTypupoBaHUE COJACpKaHUA Y4YEeOHOr0 MaTepualia B Mporpamme IIo
OMOJIOTUM OCYIIECTBICEHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3ALMU U
ABOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIONINE COAEpKaTebHble JIMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonorumdeckas cucrema», «OpraHuzM Kak



Ouonoruueckas cucreMa», «CucreMa M MHOroo0Opas3ue OpraHMYecKOro MHpay,
«IBONIONMSA KUBON TIPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[lenp wm3yuyenus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYyYAIOIMIMMHUCS  3HAaHUAMH O  CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEeHUU
UCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JIEUCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTixkeHue nenu um3ydeHus ydyeOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTIeUnBaETCS PEUICHHEM CISAYIONINX 3a/1a4:

OCBOEHHE OOYYaIOLIUMUCS CHCTEMbl 3HAHUN O OHMOJOTHYECKHX TEOPHSX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIYKaIllUX OCHOBOU
Uist OpMHUPOBAHUSL TPEACTABICHU O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOT00Opa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allMH, BBIJAIOMINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSX B OMOJIOTHH;

dbopMupoBaHUE y OOYYaIOIIMUXCS IMO3HABATENbHBIX, HWHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHadu3a JAaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbBIX B3IVISIIOB, MAEH M MOJIXOJOB K HM3YUYEHHIO JKHUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOydaroummuxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa KUBOW MPUPOABl HA OCHOBAHMM 3HAHUU U ONBITA, MOJYYEHHBIX MpPHU
U3y4eHUH OMOJIOTHH;

dbopMupoBaHre y OOydYalOIIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATENbHOCTH YeJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEkKAEHHOCTH B BO3MOYKHOCTH MO3HAHUS YEJIOBEKOM KUBOU
IPUPOJIBI, HEOOXOIUMOCTH OESPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM TP NIPOBEJICHUN OMOJIOTMUECKUX UCCIIEI0BAHMIM;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUWU [JIs TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBL, 1l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIs
OLCHKH MOCJIEACTBUI CBOEH JIESITEILHOCTH 10 OTHOILLICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOZCHHE Mep NPOGUIAKTHKU
3a00s1eBaHUM.

B cucreme cpennero oOuiero oopasoBaHusi yueOHbI npeamer «buonorusy,
U3y4aeMblil Ha 0a30BOM ypOBHE, SIBISIETCSA 003aTeIbHBIM YY€OHBIM MPEAMETOM.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM ypOBHE CpPEHETO 00111ero 00pa3oBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



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.
Pons Ouonorum B (HopMUpOBaHMH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX 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.



depmenTsl — Ouonormdeckue Katanu3aTtopbl. CTpoeHue (QepMmeHra:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepmeHnTsl. Buramunsi.
Otnuuust GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTOPOB.

YrineBonael:  MoOHOcaxapuabl (TJIFOKO3a, pubo3a ©  J1e30Kcupu003a),
aucaxapuibel  (caxapo3a, JaKTo3a) W noiMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). buonornyeckue GyHKIMH YTIIEBOIOB.

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.

Knerka kak menoctHas >xuBasi cuctemMa. OOmmMe NTPU3HAKK KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak reneruueckuit ammapar,
CUCTEMa 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.

Huarpammel:  «PacnpeneneHne XUMHYECKUX DJIEMEHTOB B HEXHBOM
npupojie», «PacnpeneneHne XuMUYECKUX 2JIEMEHTOB B JKUBOU MPUPOIEY.

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: aBTOTpodHBIN U reTepoTpodHbii. Pons dhepmenToB
B 0OMEHE BEIIECTB M MPEBPAIICHUU YHEPTUU 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
AKKyMYJUpPOBAaHHE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeHa.
I'mukomus. bpoxenune m ero Buabl. KHCIOpOOHOE OKHCICHHE, WIM KIETOYHOE
JbIXaHUE. OxkucnurenbHoOe dbochopunupoBanue. OddexTuBHOCTH
SHEPreTUYECKoro ooMeHa.

Peaknuu MatpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzamus reHetnueckod uHpopmanuu B KiIeTKe. ['@HETHYeCKHil KOA U €ro
cBoiictBa. Tpanckpumnuus — Mmatpuuabii cuaTe3 PHK. Tpancnsauus — GuocunTtes
Ooenka. Ortanbl TpaHcasuuu. KomupoBanue amuHoOkuciaor. Ponb pubdocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI W KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesHu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummynoxaedunura yenopeka (BUY) — Bo3Oyautens CITN/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.
MoHorubpunHoe CKpellMBaHWe. 3aKOH eAMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokoJieHus1. IIpaBuio JOMUHMpPOBaHMS. 3aKOH PpACHICIICHUS MPU3HAKOB.
I'unores3a ynctotsl rameT. [1o1HOE M HEMOJIHOE TOMUHUPOBAHUE.

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

CuerieHHOoe  HacieaoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHMIO 'eHOB. HapylieHne cuemnieHus reHoB B pe3ybTare
KPOCCUHIOBEpA.

XPpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUeCKHUe KapThl.



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.

Tabmuel ©W  CXEMBL: «MoOHOTHOPUIHOE  CKpEIIMBaHUE U €ro
IUTOT€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHHS U €ro LHUTOT€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHE,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpeliuBaHus»,  «Mehosy,
«B3auMOIEeNCTBUE  aAJUIENIBHBIX TI'E€HOB», «l'€HeTH4Yeckne KapThl pPacTEHUH,
KUBOTHBIX W YeJOBEKa», «l'€eHeThka moJia», «3aKOHOMEPHOCTH HAacCJIel0BaHUs,
CUEINIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukanuoHHas H3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(dakropa», «I'eHeTrka rpynn KpoBu», « MyTallmoOHHAasi U3BMEHUYHUBOCTHY.

O6opynoBanue: MoJENH-aNIUIMKAMN «MOHOTUOPUIHOE CKpPELIUBAHUE,
«Henonnoe nmomuuupoBaHuey, «JuruOpumnoe ckpemnmuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpemnapar «Jlpo3odpuna» (Hopma, MyTanuu
(bopMBI KPBUILEB M OKPACKH Tela), repdapuid «I'opox moceBHOM.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabora Ne 5. «V3ydeHuwe pe3yiabTaTOB MOHOTHOPHUIAHOTO MU
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast padota Ne 6. «M3yueHue MoAN(PUKAIIMOHHON W3MEHUNBOCTH,
MOCTPOEHHUE BAPUAITMOHHOTO PSJia U BAPUALIMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTanuil y Ipo30(uiibl Ha TOTOBBIX
MHKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknps Kak HayKa MW IMPOLECC. 3apPOKICHHUE CEIEKIUH U JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MNPOUCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEeHTphl MPOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CopT,
OpoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBBI U MHAMBUIYAJbHBIA OTOOPHI B
CeJIEKIMU pPAcTeHUil M JKUBOTHBIX. OIlLlEHKa 3KcTepbepa. BIM3KOpOaCTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBeHHOE CKpelIUBaHUE — ayTOPUAMHT.
Otrnanéunas rubpuau3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYyYCHUE TOJUIIONAO0B. JlOCTMXKEHHS CENEKIMM PACTEHHM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAsh WHXKEHepus. OTalbl
co3ganusi pexomOuHanTHoi JIHK wu Tpancrennsix opranusmoB. Kierounas
nxeHepud. Kiietounsle KylbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanne BBICOKONMPOAYKTHUBHBIX CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okomoruueckue W dTtudeckue  npodmembl. MO —  reHeTHdecku
MOJIU(PUITIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHoB.

Tabmuiel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. MiBanoBay,
«llomumnongus», «OObEeKThl OuorexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB JUKKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpakTHYecKue padoThbl:

Okckypeusi «OCHOBHbIE METOJIbI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIIOIMOHHAA OMOJIOTHAL.

[IpennochyIku BO3HUKHOBEHUSI JBOJIIOIMOHHOW TEOPUMU. IDBOJIKOLIMOHHAA
Teopusi U €€ MecTo B Ouonoruu. BrnusHue 3BONIOIMOHHON TEOpUM HA pPa3BHTHE
OUOJIOrMH U APYTUX HAYK.

CBugerenscTBa 3BOJMOUUU. [laneoHTONIOrMYECKHE: TMOCIIEIOBATEIBHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHUCH, MEePEeXOJHbIe (HOPMBIL.
buoreorpaduueckue: cxoacTBo U paznuune ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA W PA3NUYMUS SMOPHOHOB PAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
pPYIUMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTed Yy BcexX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IlpeAnochblIiKM BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHUJIbI 3BOJIOLUUMU BHUIOB Mo JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE MPHU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAST W3MEHUYMBOCTb,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas teopus 3BosoIuu (CTI) u €€ OCHOBHBIE TTOJIOKEHHUS.

MukposBosmronus. [lomynsuus kak egMHUIA BUAA U SBOJIOLHH.

JBroxymue cuibl ((pakTopbl) 3BOJIONMKU BUAOB B Mpupojae. MyTallmOHHBINA
npouecc M KOMOWHATHBHAas HM3MEHUYMBOCTH. [lomynsiMOHHBIE BOJHBI U Jpeild
reHoB. M30Is1us 1 MUrpanus.

EctecTBeHHbIii 0TOOp — HampaBusoommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojonuu. [Ipumepsl
IPUCHOCOOJIEHUI y OpraHu3MoB. ApoMop(h03bl U HAHOATANTALUY.

Bun wu BupmooOpazoBanue. Kputepuun Buga. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBonmorusi. DopMbl  HBONIONUU:  (PuiieTHYEeCKas, JIUBEpreHTHas,
KOHBEpreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHne OT HecneNHalIU3UpOBaHHBIX NpenkoB. IIporpeccupyromas
cnenuann3anrsa. AJanTuBHas paguarus.

JdeMoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIuIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoprOBI  3a
cymectBoBanue», «EctecTBeHHbIil 0TOOPY, «MHOr000Opa3sue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTanuoHHas
U3MEHUUBOCTB», «ApoMopdo3bl», «Uamoamantaumm», «OO0mas aereHepauus,
«/JIBmkymue cunbel 3Bofouun», «Kapra-cxema wapmpyra myrtemectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe BU000pa3oBaHuey», « IKOJIOTHIECKOE BUI000pA30BAHKE.

OO6opynoBaHKe: KOJUIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HAaOOp IJIOMOB M CeMsH, KoyuleKus «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS 3BOJIIOIUNY», OOBEMHAS MOJEIb
«CtpoeHnue roiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpadpuueckas kapra wmupa, KojuieKuus «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BiHaxHble Tmpemnapatel «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKA», MUKpompernapat «J[po3odwmma» (Hopma, myTtanmuu GOpMBI KPBIILEB U
OKpacCKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKHe PadoThI:

JlaGopatopuass pabora Ne 1. «CpaBHeHHE BHJIOB IO MOp(}OIOTHUECKOMY
KPUTEPHUION.

JlabopatopHuas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaAKTEPa».

Tema 2. Bo3HUKHOBEeHMEe U pa3BUTHE )KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUM KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHUsI KU3HU Ha 3emiie: a0uoreHe3 W NaHcHepMus. XuMUUYECKas
HBOMIOLMS. AOHOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKOW IBONMIOINH. HauanbHbIe Tanbl
ouosnornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M WX 3BOJIIOLHUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie mo spam M nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas dpbl. llaneos3olickas spa u €€ mnepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CULIIYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30¥icKas 3pa U €€ NepUOIbl: TPHACOBBIM, FOPCKUM, METIOBOM.

KaiiHo3olickas 3pa u €€ 1nepuoApl: TNAJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [losiBNIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak oOTpaxkeHue 3BoJtolud. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIbl OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBiieHHil o
IIPOUCXOXKJIEHUN uesoBeka. Meroabsl u3ydeHusl aHTpororesesa. CxoacTBa u
pa3nuyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

JBwkymme — cuibl  ((akTopel)  aHTPOIIOTEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIH o0TOOp. OOmecTBeHHbIH o00pa3 KH3HHU,
U3TrOTOBJIEHUE OPYIUN TPyJAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKH, YeIoBeK
yMmenslii, Yenosek mnpsamoxomamuid, YenoBek Heanaeptanbckui, Yenosek
pasymubiii. Haxogku HMCKOMAaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHUS, 00JIACTh
pacmpocTpaHeHusi, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAsS
(eBpasmiickasi),  HErpo-aBCTpalioujHasi  (PKBAaTOpUaibHAs),  MOHTOJOUIHAsS
(a3smarcko-amepukaHckas).  UepTel  MPHUCHOCOOJICHHOCTH  MpEICTaBUTENEH
YEeJIOBEYECKHX pac K YCJIOBHUSAM CYIIECTBOBaHHUS. EJIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacuszma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3nukHOBeHHe CoOJHEUHOH CHCTEMBI», «Pa3BuTHe
OpraHuyeckoro wmupa», «PacturenbHas KieTka», <« KHBOTHas  KJETKay,
«IIpokapuornueckas kierka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHUE aHATOMHYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI'0 4elIoBeKa», «JlpeBHeimue moan», «lpeBHue moan», «llepBbie
COBpEMEHHBIE JII0In», «YemoBedecKkrue pach».

O6GopynoBanue:  Myisiku  «lIpoucxoxnenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CJICNKH WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebia), TeoxXpoHoJOrMueckass Tabnuna, Kojulekuus «Dopmel
COXPAHHOCTH MUCKOTIA€MbIX )KMBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTHYeCKHe PadoThI:

[Tpaktuueckas pabora Ne 1. «M3yueHrne UCKOMAeMbIX OCTAaTKOB PACTEHUUW U
KUBOTHBIX B KOJIJIEKIIUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIM WJIM KpaeBEIUECKUN My3eil).

Tema 3. OpranusMbl 4 OKpy:KaKwINas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJaud U pa3/iesbl SKOJIOTMH. MeTOoIbl 3KOJIOTUYECKUX
UCCJIEIOBAaHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Oxkonornueckue (aktopel. Knaccudukanus skonorudyeckux (HakTopoB:
abuoTuueckne, OMOTHYECKHE M AHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(baKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTOphl: CBET, TEMIIEpaTypa, BIaxHOCTh. DoTonepuoansm.
[Ipucnocobnenust  OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornueckne puTMBl.

buortnueckue  daktopel.  Bumbl  OMOTHMYECKHMX ~— B3aUMOJICUCTBUIL:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, kooneparus,
MYTyajlu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAau€HHE OWOTHMYECKUX B3aUMOJEHUCTBUM MJii CYLIECTBOBaHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH monyysauud. (OCHOBHBIE TMOKa3aTenu
HNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POYXKIAEMOCTb, CMEPTHOCTb, MIPHUPOCT,
murpanus. J[uHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJssius.

JdemoncTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, 3. I'ekkenb.

Tabmumsl u cxemsl: kapta «lIpuponnsie 30Hb1 3emiun», «Cpeapl oOUTaHUA
opranusMoBy», «®@oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NONYJISUUU UHPY30puu-Ty Penbkny, «[Iumesbie nenm».

JlabopaTopHbIie M IpaKkTHYecKue padoTbl:

Jlabopatopnas paborta Ne 3. «Mopdonorudeckne ocCOOEHHOCTH PaCTEHUHN W3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrnueckas padota Ne 2. «I[Toacu€T MIOTHOCTH MONMYJIALMIA pa3HbIX BUJIOB
pacTEHUI.

Tema 4. Coo01mecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

Coo0miecTBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
MpPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBA3U B
OuoIeHO3E.

Dkosoruueckre cuctembl (d9kocucreMbl). IloHaTtue 00 3KocuUcTeME U
ouoreornieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: IPOIYLICHTHI,



KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU OKOCUCTEMBbI. [luIiieBbie LEeNMM U CETH.
OcCHOBHBIE TIOKAa3aTeNM SKOCHUCTEMbI: OuoMacca, NPOAYKUHUA. DKOJIOTHYECKUE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOWYMBOCTB, CAMOPErYJIALNs, pa3BuTHe. CyKIECCHs.

[Ipupoaubie SKOCUCTEMBI. DKOCUCTEMBI 03Ep U PEK. DKOCUCTEMA XBOWHOTO
WM IIMPOKOJIMCTBEHHOIO JIieca.

AHTpONOreHHBIE  IKOCUCTEMBL.  ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X0351ICTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpasue kak Qaktop ycroilunBocTd 3kocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouochepnl. XKupoe BemectBO U ero QyHkuuu. OcobeHHOCTH Ouochepsl Kak
r7100ambHOM JKOCHCTEMBI. JlMHAMUYeckoe paBHOBECHE W oOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMUYECKUE LIUKIIBI JIEMEHTOB (yIiepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
['moGanbHBIC YKOIOTHYECKUE TIPOOIEMBI.

CocymecTBoBaHMe MPUPOIBI u YeJI0BEUECTRA. Coxpanenue
Oounopa3zHooOpasusi Kak OCHOBa ycTouMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpPaBJICHUS] TMPUPOJIHBIMU pEcypcaMu M MX HCHONb30BaHue. JlocTuxkeHus
OMOJIOTMH U OXpaHa MPUPOJIbIL.

JdemoHncTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuiel 1 cxembl: «llumeBslie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmecTBay, «llenu nuTaHus», «IKOJOTMYECKas MNHUPAMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, «DKocUcTeMa
XBoiiHOoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepHsbie
AHTPOIIOTCHHbIE ~ BO3ACHCTBUS Ha TOPUPOAY», «BaxHelue HMCTOYHUKHU
3arpsi3HEHMs] BO3/yXa W IPYHTOBBIX BO», «IlouBa — BaxkHEHIIass cOCTaBISAIOLIAs
ouocdepos», «PakTopbl aerpaganuu nousy, «llapHuKoBeId 3PderT», «DaKTOpHI
PaIMOaKTUBHOTO 3arpsizHeHust Oumocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«Kpyrosopot yriepoaa B 0uocgepe», «KpyroBopor azora B pupoae.

O6opynoBanue: Mojenb-anmuKanus «TunuyHble OMOLIEHO3b», repOapuil
«PactutenbHbIe COOOIIECTBaY, KOJUIeKINU «brolieHo3», «BpeauTenn BakKHEUIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYyp», TepOdapuu W KOJUICKIMM PACTCHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM SKOJOTMYECKUM TpyMraM OJHOIO BHJA,



Kpacnas xnura Poccuiickoii ®eneparuu, M300pakeHUS OXPAHSIEMBIX BHJIOB
PacTEHHI 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 KOHCTHTYLIHOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHHE
3aKOHA U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IMPU CO3JAHUU
y49eOHBIX MPOCKTOB, PEUICHUN yUeOHBIX W MO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
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(hOpMHUPOBAHHOCTH POCCHICKOM TPaKIaHCKOMU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponnnon, ropmocty 3a cBOMl KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSAIEE MHOMOHAIIMOHAIBLHOTO 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;



MOHUMaHUE YMOIIMOHATILHOTO BO3JICHCTBHUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPD@XEHHIO B Pa3HbIX BHUIaX HMCKYCCTBAa, CTPEMJICHUE
IIPOSIBJIATh KAYECTBA TBOPUYECKON JTMIHOCTH;

S) ¢pusunyeckoro BocnUTAHUS, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
IMOIMOHAIBHOIO0 0J1aroNnOJyYusi:

NOHUMaHUE W peajdu3alus 3J0poBOro u 0Oe3omacHoro oOpasa >KHU3HU
(310poBO€  TUTaHHWE, COOJIIOJICHWE TUTMEHWYECKUX TpaBUJl M HOPM,
cOQTAaHCHPOBAHHBIM PEKUM 3aHIATHH © OTABIXa, peryisiapHas (u3nvecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE IEHHOCTH TMPaBWJI HHJIMBHUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINX 37J0POBBIO M KU3HHM JIFOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOT0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIECHHOCTH MacTEpCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYECKOW W COIMAIBbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIIEHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHOHANBHONU JESATEIHHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oyaymeid npodeccu U peann30BbIBAThH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

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

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIECHUWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYILECTBOBAaHNUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KyJNbTYPhl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB U OIIGHKM UX BO3MOXHBIX TOCJIEACTBUN s
OKPYKaroIIEU CPEBI;

OCO3HaHME TJI00ATBHOTO XapaKTepa KOJOTUYECKUX MpoOIeM U MyTed ux
peIIcHuUS;

CIIOCOOHOCTh HWCITOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJIOTHUU
3HAHUST W YMEHUS TpU PEHICHUH TpoOsieM, CBSA3aHHBIX C palMOHAIbHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  MpaBW  TOBEJACHUST B IPUPOJE,
HAIIPABJICHHBIX HAa COXPaHCHHE pPAaBHOBECHS B DKOCHUCTEMAax, OXPaHY BHIIOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE  HEINpUITUE JEUCTBUM, NPUHOCAIIMX Bpel  OKPYKAIOLIEH
IPUPOAHON cpeie, YMEHHE NPOrHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJU4YUe Pa3BUTOrO SKOJOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIIBHOU
MPaKTUKEe, TOTOBHOCTU K YYAaCTHIO B MIPAKTHUYECKOHN NESITEIHHOCTH IKOJIOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAaJiore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B MOJHUKYJIBTYPHOM MUPE;

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 CaMOCTOSITEJIBHO HCHOJb30BaTh OMOJIOTMYECKUE 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
BKJIFOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyYarOITUXCS
MEXIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHITHS, OTPaKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMBbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cHUCTeMa, Hay4HbIH (pakT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIe/IOBAaHUE,  HAOJIOJICHWE, WU3MEpPEHHE, OKCIEPUMEHT U JIPYTuXx),
yHUBEpCaJIbHbIC ydeOHbIe JAcHCTBHUS (IO3HABaTelIbHbIC, KOMMYHHKATHUBHBIC,

pEryJsITUBHEIE), o0ecreunBaroIme (dbopmupoBaHue (yHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIMH OOydYaloluXcs, CIOCOOHOCTD
oOyyaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCAJbHble ydeOHbIE JIEHUCTBUA B
II03HABATEIILHON U COLIMAJIbHOW IPAKTUKE.

MeranpeaMeTHbIE PE3YNbTaTbl OCBOEHHUS MPOrPaMMbl CPEAHEr0 OOLIEro
o0pa30BaHUsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMU M03HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUSA:

CaMoOCTOSITENNbHO  (OpMyNIHpOBaTH W aKTyaJU3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHHWM 3HAHMM NPUEMBI JIOTMYECKOTO MBILUICHMS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaium, 0000I1IeH s ), paCKPbIBATh CMBICT
OMOJOTUYECKUX MOHATUN (BBIAEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBSA3M C IPYTUMH MTOHATUSAMH );

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACITEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUUN
YKUBOW IPUPOBI;

CTPOUTH JIOTMYECKHE PAaCCyKIEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMsS] B paccMaTpUBaEMBbIX
SBJICHUSX, (POPMYIUPOBATH BHIBOJBI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHbIE cpeacTtBa IS IIPEACTABIICHUS
CYILIECTBEHHBIX CBSI3€ld M OTHOLUEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTaX, a



TAaKK€  MPOTHUBOPEYMH  pa3HOr0  poja,  BBIBICHHBIX B pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEeMbl C Y4ETOM aHaIM3a MMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIBHOCTH;

KOOPAWMHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaTbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe HcCIe0BaTEIbCKUE 1eHCTBHS:

BJIA/ICTh HABBIKAMH Y4E€OHO-UCCIIEA0BATEILCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHM  pa3pelieHus npoodiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITETFHOMY MTOMCKY METOJIOB PEIICHUS MPAaKTUUECKUX 33134, TPUMEHEHUIO
Pa3IMYHbIX METOJOB MO3HAHUS;

UCIIOJb30BaTh pPa3jMuYHble BUABI JEATEIBHOCTH IO MOJIYYEHHIO HOBOTO
3HaHUS, €ro HHTEpIpeTal, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIUsAX, B TOM YUCJIE MIPH CO3JaHUH YIEOHBIX U COIMATBHBIX MPOCKTOB;

(dbopMupOBaTH HAYYHBINA TUI MBIIUICHUS, BIAJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHATUSIMU U METO/IAMH,

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHON
TEeSITeNTbHOCTH Y )KU3HEHHBIX CUTYAIIHSIX;

BBISIBJISIT  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3UpOBAaTh 3a/auy,
BBIIBUTaTh THUINOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJIEHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU PEILLICHUS;

aHAIM3UPOBaTh TOJIYYEHHbIE B XOJ€ PEIICHUS 3aJladyd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBJIATH LIE€JICHANIPABICHHBIA MOUCK MEpPeHoca CPEJCTB U CIOCOOOB
NENCTBUA B MPOGECCUOHAIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M IPAKTUYECKYIO 00J1IacTh
KU3HEACITEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeJjaratb OPUTHHAIbHBIE MOJIXOJbI U pEUICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEepaTrype, OHOJOTMYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh



uHGOPMAITNIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUYECKHA OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMIPOTUBOPEUYUBOCTD;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHMOpMaUK, HEOOXOAUMOMN IJIsl BBITTOJHEHUS! YUeOHBIX
3azay;

npuOOpeTaTh OMNBIT KCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ouosornyeckoi uHbopmaru (cxeMbl, rpaduku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAYYHbIM fA3BIK B KayeCcTBE CpeAcTBa Npu paboTe cC
OMOJOrMYecKod HH(pOpMalUel: MPUMEHATh XHUMHYECKHEe, (usnyeckue u
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpPMyJbl, abO0peBHATYpy, HOMEHKIATYDY,
UCTOJb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHME  CPEJICTBA
HaTJIATHOCTH;

BJIaJE€Th  HABBIKAMM  pPAaclO3HaBaHWA M  3allUThl  WH(OpManuw,
UH(OPMAIMOHHON 0€301aCHOCTH JINYHOCTH.

OgyaeHue YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMH:

1) oOmenue:

OCYULIECTBJISATH KOMMYHUKAIIMK BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYX AaeMoil TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MNpeiaraeMon
3a/1ay, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIIUN JNPYTUX YYACTHUKOB
Janora Wil JUCKyCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILEHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyallUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS M B3aHUMOJICUCTBHSI, TTOHUMATh
HaMEpEeHUs IPYTUX JI0JIeH, MPOSBIATh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyIupOoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas AesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUIAYAIbHON
paboTHI IpH PEIICHUU OUOJIOTUYECKONU MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBbIX (JOPM B3aMMOJCHCTBHS MPU pEeUICHUH Y4eOHOM 3a/1auH;

BbIOMpaTh TEMAaTUKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM 0OLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUIEKTHBA;



IPUHUMATh €I COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHIO: COCTABIATh IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYacCTHMKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOH paboThI;

OIIEHMBAaTh KAue€CTBO CBOEr0 BKJAJla M KaXXJOTO yYacCTHHKA KOMAaH/bI B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE IIPOEKTHI, OIEHMBATh UJEHU C TIO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJIECHUE B Pa3IUYHBIX
CUTYAIHSIX, TIPOSIBJISITH TBOPYECTBO M BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [UIs BBIABICHHS NOpoOIeM U HX
pEIIeHUS B )KU3HEHHBIX U YYCOHBIX CUTYAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaX IO OTHOLICHHUIO K JKMBOM NPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAIOIIMX;

CaMOCTOATENILHO OCYILIECTBIIATh MO3HABATEIBHYIO JESITEIBHOCTD, BBISABIISTH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4 B 00pa30BaTEIIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pEIIeHHs MNpo0ieMbl C  y4€TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUIT;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOM 0Opa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENBHOM  pediieKCHMH KaK  OCO3HAHUS
COBEPILIAEMbIX JIEUCTBUI M MBICIUTENBHBIX IPOILIECCOB, HX PE3YJbTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIIEeKCUN IJIs OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLEHUS;

YMETh OILICHUBATh PUCKM W CBOEBPEMEHHO NPUHUMATh PEUIEHUA MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHajIu3€ pe3yJIbTaTOB
NEeATENbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

OPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUIO 3HAHHMM, BUIBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUHM B Pa3iMuYHBIX Y4€OHBIX CHUTYallUAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosoruei. B mporpamme mnpenMerHbie
pe3yibTaThl MPEACTABICHBI IO TO1aM 00yUYEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE W POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHPOBO33PEHHMs, O BKIIAJ€ POCCHUICKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUMH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3aa4;

YMEHHE pACKpbIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB M IpeBpallleHHe
SHEPrUuu), rOMeocTa3 (caMoperyJsisilus), YpOBHEBAs OpPraHU3aLUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIIHS ), HACIEACTBEHHOCTh, I3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKyJIsspHON Ouosiorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 1eHTpax MHOTrooOpas3us u
MPOUCXOXKIEHHUS KyJIbTypHbIX pacTteHuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAONIOACHUE U
OMMCAaHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBJICHUM, OpPraHM3alus U MNPOBEICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IOTYYEHHBIX



pEe3yiabTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX ITOHSATUMH, TEOPHM M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
9YKapuoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB W MpPEBpAIICHHs] 3HEPTUU B KIIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh MOJyYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OUOIIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LEeNIpl0 obOecriedeHuss 0e30IaCHOCTH CBOETO 3J0POBbsl U 3J10pOBbS
OKPY>KaIOIUX JIIOJIeH, COOIIOICEHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHONU cpesle, MOHUMaHuE HEOOXOAMMOCTH HCIHOJIb30BAaHUS JOCTHUKEHUN
COBPEMEHHOM Oouonorun  u OMOTEXHOJNIOTHH Uil  PalMOHAIBHOTO
IPUPOAOIIOIB30BAHNUS;

YMEHHME pellaTh »JJIEMEHTApHbIE TIEHETHYECKHE 3aJaud Ha MOHO- W
TUTHOpPUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBAaHUE, COCTaBISATH CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUA [JIsl MPEICKa3aHMsl HACIEAOBAHUSA MPU3HAKOB Y
OpraHu3MOB;

YMEHHE BBINOJHITH J1a0OpAaTOPHBIE M IPAKTUUYECKHE paboThl, COOIIOAATH
npaBuiia npu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

yMEHUE KPHUTHYECKM OLEHUBATh M HHTEPIPETHPOBATH HHGOPMALUIO
OHMOJIOTUYECKOTO COAEP)KAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS W3
Pa3IMYHbIX UCTOYHUKOB (CpeACTBa MaccOBOW MH(pOpMalLMU, HAYYHO-IIOMYJISIPHBIE
MaTepuaibl), 3TUYECKHE acCIEKTbl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIOTHH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMoJIOTMYecKyr0 MHGOPMAINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN annapat OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kjlacce JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME Hay4HOTO
3HAHUSA ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOI'O MHMPOBO33PEHMS, O BKJIaJ€ POCCUHUCKHX U
3apyOEKHbIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3aa4;

YMEHHE PACKpbIBaTh COJAEp)KaHHWE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, MOMYJIALNS, TeHO()OH, SBOIIOLMS, ABIKYIINE CUIIBbI ((DaKTOPBI) HBOJIIOLIUY,
IPUCIIOCOOJIEHHOCTh OPTraHMU3MOB, BHMJI000PAa30BaHUE, HKOJIOTMUYECKHE (DAKTOPHI,



DKOCHUCTEMA, MPOAYUEHTh, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaHUA,
AKOJIOTHYECKas MupamMuaa, OuoreoeHos, ouocdepa;

YMEHHUE U3JIaraTh OHOJIOTHYECKHE TeOopuu (dBOJIIOIMOHHAs Teopus Y.
JlapBrUHa, CHHTETHYECKass TEOPHUsl HBOJIOLMH), 3aKOHbl M 3aKOHOMEPHOCTU
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit aBomonuun A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OMPEACIIATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJaM1 HAy4YHOTO MMO3HAHWS B OMOJIOTMU: HAOIIOJEHUE U
ONMUCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBJICHUM, OpraHu3alus U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIIElyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICTATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOlIEHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpTraHU3MOB, JEUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OPTraHU3MBI, TIEPEHOCA
BEILIECTB M TIOTOKA HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH IMOJIYyUYECHHbIC 3HAHUS NI OOBSICHEHUS OUOJOTHUYECKUX
MIPOLECCOB U SIBJICHUU, JJISl MPUHATUS NPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3/I0POBbS
OKPY>KaIOIIUX JII0JIeH, COOII0ICHHSI HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
NPUPOJIHON cpejie, MOHMMaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKEHUMN
COBPEMEHHOU OMOJIOTUH JIJISl PAllMOHATILHOTO MPUPOAOTIOIL30BaHNUS;

YMEHHE peniaTh 3JIEMEHTAapHble OUOJIOTHYECKUE 33Jlaud, COCTABJISATH CXEMBbI
NepeHoca BEIEeCTB U SHEPTUU B SKOCHUCTEMaX (IIeTH MUTAHMUS ),

YMEHUE BBINOJHATH JA0OpAaTOpPHBIE U MPAKTHYECKUE PadOThl, COOJIOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U J1abOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh W WHTEPIPETHPOBATH WH(OOPMAIIHIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOpPMAIINH, HAYYHO-TIOMYJISPHBIC
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

yMEHUE CO3/1aBaThb COOCTBEHHBIE THCHMEHHBIC M YCTHBIE COOOIICHUS,
00001mast OMoornueckyr0 MHGOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBO 9acoB
HaumeHoBaHue pa3/ie/ioB U TeM JyekTpoHHbIe (HU(POBBIEL)
Ne i/ Kourpoasnsie | IlpakTnyeckue
NPorpamMmsblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbIe cucTeMbl U UX OpPraHU3aIMs 1 https://m.edsoo0.ru/5T7SVKFTX
3 XUMHYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/YTLWWOIJEO
4 KuzHenesareabHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHONCHHE 1 MBIy aTbHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTaHU3MOB
H
6 ACTICACTBEHHOCTD H H3MEHHHBOCTD 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cene .0
7 JICKIU OpTAfHSMOB. LICHOBRT 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBOSR36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOTPAMME




11 KITACC

HaumenoBaHue pa3ie/ioB U TeM

KoandyecTBO 4acoB

DJIeKTpOHHBIe (HH(ppPOBbIE)

Ne i/ Konrtpoubnbie | IIpakTnueckne
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypPChI
padoTsbI padoThI
1 DBOITIOIIMOHHAS ONOIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHKHOBCHHE 1 pA3BHTHE KUIHHA Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 Opranu3Mbl ¥ OKpy:Karolas cpeaa 5 1 https://m.edsoo.rt/XNFOD96AA
0
4 (oobutectsa i akonOrHICCKHe 9 https://m.edsoo.rt/ WXWAVSS56F
CHUCTEMBI
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNON
OBUIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME







IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacoB
Ne Hara JIEKTPOHHBIEC IM(]POBbIE
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/O2T4D1UI5
MeToapl TO3HAHUS KHUBOM
npuposl. [IpakTnueckas
abota Ne 1 «lMcmoap30BaHue
2 P 1 0.5 https://m.edsoo.ru/GAB23860W
pa3IUYHBIX METO/OB MPHU
M3Y4YEHUU OMOJIOTUYECKHUX
00BEKTOBY
Buonornueckue cucteMsl,
3 1 https://m.edsoo.ru/A7VOYD215
MPOLIECCHI U UX U3yUECHUE
XUMHUYECKUH COCTaB KIIETKU.
4 1 https://m.edsoo.ru/L17LI590V
Bona u munepanbHble conu
benku. CoctaB u cTpoecHHE
5 P 1 https://m.edso0.ru/V33JINUWS5W
0EeIKOB
depMeHThl — OMOJOTUYECKHE
karanu3atopsl. JlabopaTopHas
abora Ne 1 «M3yuenue
6 P Uy 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTaJaUTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha IpUMepe
aMUJIa3bl WA KaTaias3bl)»
VYraeBoasl. JIunuasl 1 https://m.edsoo.ru/OJ7NFITIS
Hyxneunosbie kucnorsl. AT® 1 https://m.edsoo.ru/WOELRA9B3
Hcropus 1 MeTOIbI U3y4YECHUS 1 https://m.edsoo.ru/JXQMIJOGM3




kietku. Knerounas TCOpHUA

10

Knerka kak OCJI0CTHAA )KUuBasd
cucreMma

https://m.edsoo.ru/XDCLRAF1Q

11

CtpoeHune 3yKapuoTHIECKOU
kieTku. JlaboparopHas pabora
Ne 2 «M3yuenue crpoenus
KJIETOK PACTeHUH, )KUBOTHBIX,
rpuboB 1 GakTepuil mox
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOInpenapaTax u ux
OTIMCAHHE)

0.5

https://m.edsoo.ru/KZ01WS5LJY

12

OOMEH BeELIECTB WU
MeTaboIn3M

https://m.edsoo.ru/LOB3I3XYZ

13

dotocunTe3. XeMOCHHTES

https://m.edso00.ru/V882FDGSF

14

DHepreTu4ecKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHEBINA IUKIT KIETKH.
Jlenenue KiaeTku. MuTo3.
JIaGoparophas pabota Ne 3
«HabOmoreare MuTo3a B
KJIETKaX KOHYMKa KOpPEIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

https://m.edsoo.ru/COINPWLF4

16

Buocunres Oenka. Peakims
MaTpUYHOTO CUHTE3a

https://m.edsoo.ru/540F4L77TW

17

Tpancnsmnus — OHMoCUHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounsie popMbl )KU3HA
— BUPYCHI

https://m.edsoo.ru/9PGS5FAJB




19

®opMBbl pa3MHOKEHUS
OpraHu3MOB

https://m.edsoo.ru/2JLXB4AOR

20

Meiios

https://m.edsoo.ru/SNUXKO0X86

21

OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Omnno10TBOpEHHE.
JIaGoparophas pabota Ne 4
«M3ydenue cTpoeHHs MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIpenapaTax»

0.5

https://m.edsoo0.ru/C29L4DXBS8

22

I/IHI[I/IBI/I,I[yaJ'ILHOG Pa3sBUTHC
OpraHnu3MoOB

https://m.edsoo.ru/MA4T8LSAD

23

I'eneTnka — Hayka o
HAaCJIEACTBEHHOCTH U
W3MEHYMBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTHU
HacJIeIOBaHUsI IPU3HAKOB.
MonorubpuaHoe cKpeluBaHmue

https://m.edsoo.ru/YYQSGIWI2

25

JuruOpuiHoe CKpeuBaHue.
3aKOH HE3aBUCUMOIO
HaCJIeIOBaHMS TPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuenuieHHOE Hacjae10BaHNe
npu3HakoB. JlJabopaTopHast
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHIHOTO
Y TUTHOPUIHOTO CKPEUIMBAHUS
y Ap030(HIIbI Ha TOTOBBIX
MUKpOTpenapaTax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2




27

T'enetuxa nona. Hacnegosaunue
MIPU3HAKOB, CIICTUICHHBIX C
IOJIOM

https://m.edso00.ru/3GYGV47YM

28

N3MeHUYNBOCTb.
Henacnencteennas
M3MEHYUBOCTH. JIJabopaTopHast
paborta Ne 6. 3yuenue
MOAU(PUKAITHOHHOM
W3MEHYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencresennas
M3MEHYHMBOCTH. JJabopaTopHast
pabota Ne 7. «AHanu3 MyTaruii
y Ip030(UIIBI HA TOTOBBIX
MHUKpOIIpenaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

T'enetuka degoBeka

https://m.eds00.ru/XU9SFS3GA

31

PesepBHbIit ypok. O600mIeHNE
no teme «HaciencTBeHHOCTE U
W3MEHYUBOCTH OPTaHU3MOBY»

https://m.edsoo.ru/E2IXRS2EB

32

CeJ'IeKI_II/ISI KaK HayKa U [mponecc

https://m.edsoo.ru/3128P31.98

33

MeToabl U TOCTH)KEHUS
CEJIEKLINN PaCTEeHU! U
JKUBOTHBIX

https://m.edso00.ru/JSK3Q6W0J

34

buorexHosorust Kak oTpacib
MPOU3BOACTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KITACC

KoaunyecTBO 4acoB

Ne Hara DJIeKTpOHHbIe Hu(ppoBBIE
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

DBOJIIOLMS U METOJIBI €€

1 H A 1 https://m.edsoo.ru/6KWQIKBKU
W3yUYCHUS
Uctopust pazButus

2 pHAp . 1 https://m.eds00.ru/0SWC47SSX
MIpeICTaBICHHUI 00 SBONIOINH

3 MuUKpO3BOITIOLIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tonmynsiius Kak 3eMeHTapHas
€MHUIA BUJA U 3BOJIIOIIH.

4 JlaboparopHas pabora Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHHE BUJIOB 110
MOP(OJIIOTHIECKOMY KPUTEPHUIO»
JIBIKyIME CHIIBI

5 (anmemeHTapHbIe (PAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJIIOLUU
EcrecTBeHHbIl 0TOOD 1 €ro

6 P 1 https://m.edsoo.ru/DY32BUDOO
hopmbI
Pe3ynpTatel sBOIIOLMN:
MPUCTIOCOOTIEHHOCTh
OpPraHHU3MOB U
BUI000pa30BaHUE.

7 A000P 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlaboparopHas padota Ne 2
«Omnucanne npucrnocoOIeHHOCTH
Oopranmu3Ma v €€ OTHOCUTEILHOTO
XapakTepa»




Hanpasnenns u nytu

no TeMe « BO3HUKHOBEHHUE U

8 https://m.edsoo.ru/PI1FIOY V3
MaKpO3BOIIOIIUN

9 HeoGpatumocTs 3BoIIOIINHN https://m.edsoo.ru/CLA9VCSJJ
Hcto 3 a 3emiie

10 ropuA >KH L H wien https://m.edsoo.ru/MJYY1IMVX7
METOBI €€ N3YUEHUS
T'unores OUCXOXKC

11 HHOTEIBI HIPOUCXOHACHHA https://m.edsoo.ru/EKNHXBOS2
SKU3HHU Ha 3eMiie
PasButHe xxu3Hu Ha 3emie o

12 https://m.edsoo.ru/ECINSTF62
9paM U Iepuoaam
OCHOBHBIE ATAIIbI PBOJIIOLU
PacTUTEIBHOTO U )KUBOTHOT'O
mupa. [Ipaktrueckas padora Ne

13 p p P 0.5 https://m.edsoo.ru/7K1LYO0SCT
1 «M3y4yeHne uckonaempIx
OCTaTKOB PACTEHUH U KUBOTHBIX
B KOJUIEKLIUAX»
C

14 OBPEMCHHA cHcTeMa https://m.edsoo.ru/ WSEXNIYAK
OpPraHUYECKOTro MUpa
DBOJIIO €JIOBEKa

15 BOJIOTI HCTOBEK https://m.edsoo.ru/ADV3JERUE
(aaTpOMIOTEHE3)
JBrxyuue cuibl ((hakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOTIOTeHe3a
OCHOBHEBIE CTaUHU DBOJIOIUNA

17 g H https:/m.eds0o.ru/14G 19MQ4K
JejioBeKa
Yenoseueckue pacel U

18 MPUPOAHBIE aAanTalluu https://m.edsoo.ru/XL7QKCSPK
YyeJloBeKa
PesepBusblil ypok. O0001mIEHNE

19 P yp B hitps://m.eds0o0.r/R6L7VY2GB




pa3BUTHE )KU3HU Ha 3eMIIe»

20

OKOJIorus KaK HaykKa

https://m.edso00.ru/K46KONS561

21

Cpensl oOuTanus u
IKOJIOTHYECKHE (DAKTOPHI

https://m.edso0.ru/DCOIEUICY9

22

AbGuotnyeckue GpakTopsbI.
JlaboparopHast pabora Ne 3.
«Mopdonoruyeckue
0COOEHHOCTH pacTeHH U3
pa3HBIX MECT OOUTAHHS.
JlaGopaTopHnas pabota Ne 4.
«BnusiHME cBeTa HA POCT U
pa3BHUTHE YEPEHKOB KOJIEyCa

0.5

https://m.eds00.ru/G7NF3P1NM

23

buoTtnueckue pakTopbl

https://m.edsoo.ru/A6Z8EMGNQR

24

DKOJIOTUYECKHE XapaKTEPUCTUKU

nonyysanyy. [Ipaktuaeckas
paborta Ne 2 «Ilogcuér
IUIOTHOCTH MOIMYJISIIIUM pa3HbIX
BHJIOB PaCTEHUIN»

0.5

https://m.edso0.ru/X42J6 ABRN

25

Coo0bmiecTBa OpraHu3MOB —
OMOIIEHO3

https://m.edso00.ru/0T2K1PNGZ

26

DKOJIOTUYECKHE CHCTEMBI
(KOCUCTEMBI)

https://m.edsoo.ru/SILIRWZMR

27

OcHOBHBIE TTOKa3aTeIN
DKOCHCTEMBI. DKOJIOTHYECKHE
nupamusl. CBOKCTBA
skocucteM. CyKiieccust

https://m.eds00.ru/NSTEWO0GPE

28

IIpupoaHbIE 3KOCUCTEMBI

https://m.edsoo.ru/ WIDMMUBCS5

29

AHTpOHOFeHHBIe 9KOCHCTCMBI

https://m.edsoo.ru/WRS65U3WC




buocdepa — rnobanpHas

30 1 https://m.eds00.ru/2X1VG50Q18
JKOCHUCTEMA 3EMIIU
3

31 AKOHOMEpHOCTH 1 https://m.edsoo.ru/V5JT6B38Z
CYIIECTBOBaHMS OHOCHEpHI
UYenoseuecTBO B Onochepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3eMiin
C

33 OCYIIECTBOBATHE HPHPOBT 1 1 https://m.eds00.ru/187G37606
YeJI0OBEYECTBA
PesepBHblit ypok. O600mIeHNE

34 teMbl «CooO1iecTBa u 1 https://m.edsoo.ru/SW5XCF3K6
DKOJIOTHYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOTI'PAMMBbBI

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI OCBOEHHSI 0CHOBHOI
00pa3oBaTeIbHO MPOrpaMMbl CPeTHEr0 001IIero 06pa3oBaHus

CchopMuUpOBaHHOCTh 3HAHUM O MecTe W pOJU OHOJOTMH B CHCTEME
HAy4YHOT'O 3HAHMS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu; (HyHKIIMOHATFHOM TPAMOTHOCTH YeNOBEKa ISl peIleHUs

KU3HCHHBIX 3a1a4

VYMeHue packpblBaTh COJEpKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHSITUI: KU3Hb, KJIETKA, OpraHu3M; MeTaboin3M (0OMEH BeIEeCTB U
IIpEBpaLEHUE DJHEPruM), TIOMEOCTa3 (CaMOperyssiius), YpOBHEBas
OpraHu3alysl *KHUBBIX CUCTEM, CAMOBOCHPOM3BEACHUE (PENpOayKLHs),

HaACJICACTBCHHOCTb, U3SMCHYUBOCTL, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrHYecKre TEOpHH (KJIETOUHasi, XpOMOCOMHas,
MyTaimonHas), 3akonsl (I'. Menngens, T. Moprana, H.I1. BaBusnosa) u
y4yeHUsa (0 LEHTpax MHOrooOpas3usi M MPOUCXOXKIEHUS KYJIbTYPHBIX
pactennii H.J1. BaBuiosa), onpenenars rpaHulbl UX IPUMEHUMOCTH K

KHNBBIM CUCTCEMaM

VYMenue BHageTb METOdaMH HAay4YHOI'O TIIO3HAHUSA B Onoyorun
(Ha6J’IIOI[eHI/IC U OIIMCAHHEC KXHBBIX CHUCTEM, IIPOUCCCOB H ﬂBJ'IeHPIﬁ;
opraHu3anmsa n IMPOBCACHUC OHOJIOrHYSCKOTO OKCIICPUMCHTA,
BBIIBHKCHHUEC THUITIOTEC3BI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HUCCIICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pe?)y.]'[BTaTOB)

10 KVIACC

Kon
MpoBepPsAeMOro
pe3yJbTarTa

1

2

3

4

5

VMeHHe BBIACTSATh CYIICCTBEHHbIC TMPHU3HAKH BHPYCOB, KIETOK
MMPOKapuoT W OYKaApHoT, OOAHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpPraHM3MOB;  OCOOEGHHOCTH TMpPOLIECCOB OOMEHa  BEIIeCTB U
OpeBpaIleHHss SHEPTUH B KiIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO H
OHEPreTUYecKoro  OoOMeHa,  XeMOCHHTE3a,  MHUTO3a,  Meilo3a,
OINIOAOTBOPCHUA, PAa3MHOKCHUA, WHIAWBUAYAJIBHOI'O Pa3sBUTHUA

opranusma (OHTOI'€HE3)




VYMeHne IPpUMCHATH IIOJIYUCHHBIC 3HaHUA JJIsA 00BSICHEHHUS

OHMOJIOTMYECKHUX TMPOILECCOB U SBJICHHMA, IS MPUHATHS MPAKTUICCKIX
pellIeHri B MOBCEHEBHOW JKU3HU B IENSAX oOecrieueHus: 6€30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
TPaMOTHOTO OKpYKarolllell  IPUPOIHOU

MOBEJICHUS B cpene;

IIOHMMaHHC HGO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/II\/'I

COBpeMCHHOﬁ Ouonorun W OHMOTEXHOJIOTHI AJiL palflMOHAJIBHOT'O

MPUPOIONIOIB30BaAHUS

YMeHue pemaTh 3JIEMEHTapHbIE T'€HETUYECKHE 3aJaud Ha MOHO- H
JUTHOPHUIHOE CKpPELUMBaHUE, CIEIJIEHHOE HAacjel0BaHUE; COCTaBIATh
CXeMbl  MOHOTHOPHJIHOTO

CKpCHIMBaHUA JJIsA MNpeaAcCKasaHuAa

HACJICAOBaHUS IIPU3HAKOB Y OPpTaHU3MOB

YMeHHue BBITONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PabOTHI,

cobmoarh mpaBuwia mpu pabore ¢ ydyeOHBIM UM J1a0OpaTOPHBIM

000py1I0BaHHEM

YMeHne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMAIHIO
OMOJIOTMYECKOT0 COJEpKaHMs, BKIIOYAOLIYIO IICEBJOHAYYHbIE 3HAHMS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuHO-NIOMyJIsipHbIE MaTepUallbl);
ATUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUA B OHOIOTHUH,

MCOUILINHE, OHMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHHS,
000011251 OMOJIOTHUYECKYIO UH(OPMAITUIO M3 HECKOJbKUX HMCTOYHUKOB,

rpaMOTHO HCIIOJIb30BAaTh MOHATHNHBIN armapar ouoioruun

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeiHero o0uero o0pa3oBanus

CdopmupoBaHHOCTh 3HAHUK O MECT€ U POJM OUOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonoruu; (HyHKIIMOHATBLHOW TPAMOTHOCTH YENIOBEKa IS PEIleHUs

JKN3HCHHBIX 3aJa4

YMmenue pPacCKpbIBaTb COACPIKAHUC OMOJIOTUYECKUX TCPMHUHOB U

MOHATUI: BUJ, TOIYJIAIUSA, TeHOMOH, SBOJIONHNS, IBUKYIIHE CHIIBI




(dakTopsr) ABOJTIOIINH, MPUCTIOCOOICHHOCTD OpTaHU3MOB,
BHUI000pa30BaHue, IKOJIOTHYECKHE (hakTopsl, IKOCHCTEMA,
MPOAYIICHTHI, KOHCYMEHTBI,  PEIyIICHTHI, Uenu  [UTaHHSA,

AKOJIOTUYECKasl MMpaMuJia, OuoreoreHo3, onochepa

YMeHue uznaraTb OMOJOTHUECKUE TEOpUHU (3BONIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpHUs  DSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsiieBoro cxonacrtsa K.M. bapa, yepenosanus
IVIaBHBIX HampasjieHud u nytei spomtonuu A.H. CeseprioBa, yueHus o
oumochepe B.M.  Bepnauckoro), ompenenasTh  TPaHUIBI  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMAaM

YMeHue BIAAeTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmroIeHNEe W OIMCAaHMUE JKUBBIX CHUCTEM, IPOIIECCOB U SIBICHUU;
OpraHm3anusi W MPOBEIEHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIBIDKGHHWE  THUIOTE3bl;  BBISIBICHHE  3aBUCHMOCTH  MEXKIY
HCCIIelyeMbIMU BEIIMYMHAMH, OOBSICHCHHE TOJYUYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJIbI HA OCHOBAHUU ITOJTYUYCHHBIX pGSYHBTaTOB)

VYMmenue BBIJACIISATH CYHICCTBCHHBIC IIPpU3HAKH CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHMJOB, MOMYJSIIMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYyIEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJICJICTBEHHON U3MEHYUBOCTH,
€CTECTBEHHOTO OTOOpa, BHJIOO0PA30BaHHS, IMPUCTIOCOOICHHOCTH
OpPraHHM3MOB, JIEHCTBUS OKOJOTMUYECKUX (HAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEeNIeCTB U MOTOKA SHEPTHH B 3KOCUCTEMaX, aHTPOTIOTC€HHBIX
M3MEHEHUH B DKOCHCTEMAaxX CBOEM MECTHOCTH, KPyTOBOPOTa BEUIECTB U

OMOTCOXMMHYECKUX IIHKIJIOB B Orocepe

VYMmenue IPHUMCHATH IMOJTYYCHHBIC 3HAHUA JJISL 00BsICHEHNS
61/IOHOFI/I‘-I€CKI/IX nmponeccoB u SIBJICHI/If/'I, JJId TIPUHATHUA MTPAKTHYCCKUX
pelIeHnii B MOBCEHEBHOMW KU3HHU B IENSAX oOecrieueHus: 6€30MacHOCTH
CBOETO 370POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO TOBEACHUA B  OKPYXAaKIIEH MNPUPOJHON  Cpene;
IIOHUMAHHEC H€06XO,Z[I/IMOCTI/I HUCIIOJIB30BaHUA ,Z[OCTI/I)KCHI/Iﬁ

COBpeMeHHOfI OHOoJI0run AJI palluOHAJIBHOTO IIPUPOAOIIOJIE30BAHUS

YMmenue pemaTh 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3aga4u, COCTaBJIATb

CXEMBI IIEPCHOCA BCUICCTB U SHCPIrUKU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/IH)

YMeHHe BBIMONHATH JIA0OpATOPHBIE U TMPAKTUYECKUE padoThI,
coOmoaTh TpaBWja Tpu padboTe ¢ y4eOHBIM H JTaOOpPaTOPHBIM

o0opyI0BaHEM




YMeHne KpUTHUECKU OLEHUBATh U HMHTEPIPETHPOBATH MH(GOPMALUIO
OMOJIOTUYECKOTO COJIEPKaHMsI, BKIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS

U3 pa3nuuHbIX UcToyHUKOB (CMU, Hay4HO-IOMYJIsIpHBbIE MaTepUabl);

? paccMaTpuBaTh ryi00anbHble 9KOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOUICHHWIO K HUM COOCTBEHHYIO
MO3HLIHIO
YMeHne co3aBaTh COOCTBEHHBIC MICHMEHHBIC U YCTHBIE COOOIICHUS,
10 00001mast 6MONIOTUYECKYI0 HH(POPMALIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

I'paMOTHO HCII0JIb30BAaTb TMOHATHHHBINA alrapar OHOJIOrun




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

buonorus kak Hayka

1.1

buonorus — wmayka o xuBoil mpupone. Ponp Ouonorun B QopMHUpOBAHUU

COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK

1.2

MeTtoapl MO3HaHUS KUBOW MpUpPOAbl (HAOIIOAEHHE, SKCIIEPUMEHT, OMHCAHUE,
U3MEpeHue, KIacCUpUKaIMsi, MOJCIUPOBAaHUE, CTaTHCTHYECKass o00paboTka

JTAHHBIX )

JKuBBIE CHCTEMBI U UX opraHnu3anus

2.1

Kusbie cuctembl (OMOCHCTEMBI) KakK MpeaAMeT u3ydeHust Ouonoruu. CBOHCTBa

ouocucTeM U UX pasHooOpasue

2.2

YpoBHM OpraHu3ali OHOCHUCTEM: MOJICKYJISPHO-TEHETUYECKHH, KIICTOUYHBIH,

OpraHU3MEHHBIH, MOMYIAINOHHO-BUIOBOMH, SKOCUCTEMHBIN, OHOChEpHbIi

XUMUYECKUH COCTaB B CTPOCHHUEC KIICTKH

3.1

XUMHYECKUM COCTaB KICTKHM. XHMHYECKHE DJIEMEHTHI: MAaKpO3JICMCHTHI,
MHUKPOIJICMECHTEI. Boz[a N MHHCPAJIbHBIC BCIICCTBA. (DYHKHI/II/I BOObI H

MHHCPAJIbHBIX BEIICCTB B KIICTKE. HozmepncaHI/Ie OCMOTHYECKOTr0 Oananca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHnMble ¥ 3aMEHUMBIE AMHHOKHCIOTHL. AMHHOKHUCIOTHBI COCTaB.
VYpOoBHH CTPYKTYpHl O€lIKOBOI MOJIEKyJIbl (IepBUYHAsL, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAsA CTPYKTypa). XHMHUYECKHe CBoiicTBa OenkoB. buonornueckue
¢byHKIUU OEIKOB.

®epmeHTHl — OHoJorHyeckue KatamusaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneunduynoctb. Kodepmentsl. Burtamuubl. OTnuuuns

(bepMeHTOB OT HCOPraHMYECCKUX KaTajInu3aToOpoOB

33

VYraeBoasl: MOHOCaxapuabl (IVIIOKO3a, pubo3a U Ae30Kcupub03a), Aucaxapubl
(caxapo3a, JakTo3a) W TMOJUcaxapuibl (Kpaxmayi, TJIHUKOTEH, IEJIII0JI03a).
Buonornveckue GyHKINHU YTIIEBOJIOB.

Jlunuael:  Tpurnuuepuabl, — crepounsl,  ¢dochomunuasl.  'mapodunbHo-
ruapodoOHble  cBolicTBa. buomormueckne ¢yHkumum aunumoB. CpaBHeHHE

YIJi€Boa0B, OEJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPTHUU

34

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKJIE€MHOBBIX




kuciot. Crpoenne u (ynkmuu JHK. Ctpoenne m ¢dynkmuum PHK. ATO:

CTpoeHue U (QyHKIHU

3.5

[utosorust — Hayka o kierke. Kiierounast reopusi. MeToapl n3y4eHus: KIETOK

3.6

Knerka kak menoctHas >kuBasi cucrema. OOIue MpU3HAKH KIETOK: 3aMKHYTast
HapyxHast MemOpana, monekynsl JIHK kak remernyeckuii ammapaT, cuctema

cuHTe3a OeJka

3.7

Tunsl kIeTOK: dyKapuoTUdyeckass U mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHueckor  kieTku. Kierounas crenka Oakrtepuit. CtpoeHHe
AyKapUOTHUECKOM KJeTKU. OCHOBHBIC OTJIMYMSI PACTUTEIHHON, KXUBOTHOW M

IpUOHOM KIIETKU

3.8

IIoBEpXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIMKC, HX
¢bynkuun. [Inazmarndeckas memOpana, e€ cBoiicTBa U pyHkimu. Llutonnaszma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOWIBl KJIETKU: IHIOMIa3MaTHYeCcKas CeTh
(BIIC), ammapar T'ombmxu, 1m3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, IJACTUAbL. [IpoucxokieHne MUTOXOHAPHUM W IacTui. Buubl
wiactu. HememOpaHHbIEe OpraHoMIbl KJIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHUYKH, KT'YTUKH. qDYHKI_II/II/I OpraHoua0B KJICTKH. Bxmouenus

3.9

Snpo — perynsaTopHbiii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,

KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpancnopT BeliecTB B KIETKe

}KI/ISHG,Z[CHTCHI:HOCTB KIICTKH

4.1

OOmeH BemiecTB, WM META00au3M. ACCUMUIIAIUA (TUIACTUYECKUA OOMEH) H
JTUCCUMUIISIIINAA (PHEPTETUUYECKUN OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
MeTabonu3ma. Turbel oOMeHa BemecTB: aBTOTPOGHBINA U rereporpodHsiid. Posb

q)epMeHTOB B 0OMeHe BCHICCTB U IIPCBPAIICHUHN SHCPIUH B KIICTKE

4.2

dotocunre3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakiun poTocunTesa.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a I KU3HHM Ha 3emIe.
Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 UM CIOCOOBI TIOBBIINIEHHUS €r0
MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHUHTE3UpYIole OaKTepuH. 3Haue€HHE XEMOCHHTE3a JUIs

JKA3HU Ha 3eMie

4.3

DHepreTudeckuii oOMeH B KkieTke. PaciiernyieHue BelIecTB, BbIACTICHHE U
aKKyMyJIHDOBaHHME »HHEPrud B KIETKE. OTambl HSHEPreTHUecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKUCIIEHUE, WIHM KJIETOYHOE

npixanue. DPpPEeKTUBHOCTD HIHEPTETUUECKOr0 0OMeHa

44

Peakiiun marpuuHoro cuHtesa. ['enernueckas unpopmanus u JJHK. Peanmuszanus

TeHEeTHYECKOM I/IH(I)OpMaI_II/II/I B KieTKe. I'eHeTHYecKHM KOJ M €ro CBOMCTBA.




Tpanckpunuus — matpuunslii cunre3 PHK. Tpancmsiuust — 6uocuntes Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl ku3HH — BHpYCHL. Mctopus otkpeitusi BupycoB (/.M.
WBanoBckuii). OCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKMBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo3oynurens CITN/a.

[MpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHHIA

Pa3smMHOKEeHME 1 HHIMBUYAJIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounsii 1Mk, WIM S>KU3HEHHBIM LMK KieTku. MHTepdaza u mutos.
[Tponecchl, mporekarone B UHTEepdasze. Permmukanus — peakiuss MaTpUuHOTO
cureza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HabOop — KapHOTHIL
JIMmIoOuIHBI W TaIUIOMAHBIA ~ XPOMOCOMHBIE ~ HAOOpBL.  XPpOMaTHIBI.
[luronornyeckne OCHOBBI Pa3MHOXKEHUS W HUHAUBUIAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — wmuto3. Craaun mutos3a. IIpounecchl, mpoucxopsiiue Ha

PAa3HBIX CTAAUAX MUTO34A. buonorundyeckuii CMBICIT MUTO3a

5.2

@®opmBl pa3MHOXEHHUS OpPraHM3MOB: Oecroiioe W ToioBoe. Bumsl Gecroioro
pPa3MHOXKCHHUS: JICJICHUE HAJBOC, IIOYKOBAHHME OJHO- W MHOTOKJICTOYHBIX,
criopooOpa3oBaHue, BETeTATHBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKINN
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[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIIONIOTO.
Meiio3z. Craguum wmeiio3a. Ilpoueccsl, mpoucxoisuiMe Ha CTaaAusIX MeHo3a.
[ToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuid CMbICaT M

3HaYeHNE MEN03a
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I"ameTorenes — mporecc 006pa3oBaHUs MOJIOBBIX KJIETOK y KHBOTHBIX. [looBEIE
JKEJIE3bl: CCMCHHUKU U ANYHHUKU. O6p330BaHI/I€ N Ppa3BUTHUC MOJOBBIX KJIETOK —
raMmer (CrepMaro30u, SUIeKIeTKa) — ciepMaToreHe3 u oorere3. OCOOEHHOCTH

CTPOCHUA SIATICKJICTOK U CIICPMATO30U10B. OHJ'IOI[OTBOPCHI/IC. HapTeHoreHe3

5.5

WnauBuayanbHoe  pa3BuTue  (OHTOreHe3).  DOMOpHOHANbHOE  Pa3BUTHUE
(amOpuorenes). Dtarbl SMOPHOHATLHOTO PA3BUTHS Y MTO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpyisinus, opraHorenes. [locramOpronansHOe pa3BuThe. THIBI
MOCTAMOPHUOHAILHOTO PAa3BUTHS: MpsMOe, HempsiMoe (TMuuHOuYHOe). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTCHUS: CTPOCHUE CEMCHH,

CTauu pa3BUTUSA

HaCHeI[CTBeHHOCTL U UBMCHYUBOCTb OPTaHHU3MOB




6.1

[Ipeamer u 3agaun renetuku. VMcropus pa3BuTus reHeTUKU. Bknan poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeTonbl T'eHETUKU
(rubpuoIOrNUecKui, LIUTOI€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKUI ).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTHYecKass CUMBOJIMKA, UCIIONb3yeMas B

cXemax CKpellnBaHUI

6.2

3aKOHOMEPHOCTH HacjleAOBaHUs MPU3HAKOB, ycTaHOBIeHHble [. Menpaenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eAWHOOOpa3us THOPHIIOB IIEPBOTO
nokoneHuss. IlpaBuiio J1OMUHUpPOBaHUSA. 3aKOH pPAaCHICIUICHHUS MPU3HAKOB.
I'umoTe3a unctoTsl ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpugHoe ckpelMBaHue. 3aKOH HE3aBUCHMOIO HACJEIOBaHHUS IMPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI JIUTHOPUIIHOTO CKPEIIMBAHUS. AHAIU3UPYIOIIEE
ckpeuuBanue.  Vcmonp30BaHWE — aHANM3UPYIOMIETO  CKPELIMBAHMS — JJIA

OIpCACIICHUA I'CHOTHUIIA ocobu

6.3

CuerieHHOe HacnefoBaHue mpu3HakoB. Pabora T. Moprana no cuemnjieHHOMY
HACJIeIOBaHUIO TreHOB. HapyiieHwe cremieHuss TEeHOB B pe3ylibTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAesieHHE MoJjia. AYTOCOMBI M TOJIOBBIE
XxpoMocoMmbl. ['oMorametHele M TeTeporamMeTHble opraHu3mbl. HacnenoBanue

IMPU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(DUKAIIMOHHON HW3MEHYMBOCTU. BapHualmoHHBIA psii M BapHallMOHHAsS
kpuBad. Hopma peaknum npusHaka. KoandecTBEHHbIE M Ka4€CTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHOW H3MEHUYUBOCTH

6.5

HacnencrBennasi, wiM TeHOTUIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHAs
U3MEHYMBOCTh. Melo3 U TOJOBOW IpoliecCc — OCHOBA KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTalMoOHHas W3MEHYMBOCTh. Kiaccupukamuss MyTamui:
TEHHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpUYMHBI MyTauuid. MyTrareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBocTH H.1.

BasuiioBa

6.6

I'eneruka wyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOAbI TEHETUKH
4eJI0BeKa: TeHEaIOTHYECKHIA, OJIM3HEI[OBBIH, IIUTOrCHETUYCCKHIA,
OMOXMMHYECKUN, MOJEKyIsIpHO-TeHeThudeckuii. CoBpeMEHHOE OmpeaelieHUue
TE€HOTHIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKUE, B TOM YHCIIE C
rmomompto [II[P-ananu3a. HacnencrBenHnple 3a0ojieBaHus 4YeaoBeKa: TCHHBIC
00s1e3HU, OOJIE3HH C HACIEACTBEHHOW MPEIPaCIIONIOKEHHOCTHIO, XPOMOCOMHEIE

oone3nn. CoMaTH4ecKHe U T CHCPATUBHLIC MYTAllUH. HpI/IHI_[I/IHLI 300pOBOIO




O6p333 KHU3HHU, AUArHOCTHUKH, HpO(bI/IJ'IaKTI/IKI/I U JICHCHUSI TCHCTHUUYCCKUX
0one3Heil. MeanKo-reHeTUYeCKOe KOHCYJITUPOBAHUE. 3HAYCHNUE MEIUIIMHCKON

TCHCTUKHU B IPCAOTBPAICHUN U JICUCHUUN I'CHCTUYICCKUX 3a00JIeBaHUI YeI0BEKa

CCHCKI_[I/ISI OpTraHnu3MOB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apOoXKICHUE CENeKUUH U JOMECTHKALIMS.
Yuenne H.M. BaBunoBa o0 T1eHTpax NPOUCXOXKIECHUS W MHOTO0Opasus
KYJbTYPHBIX pacTeHHui. LIeHTpbl MPOUCX0XKICHHS JOMAIIHUX KUBOTHBIX. COpT,

NOpo/a, ITaMM

7.2

CoBpeMeHHbIE METOJBI CEJNEKINU. MacCOBBIM W WHAWBUAYAIbHBIH OTOOPHI B
CEJIEKIIMM PAcTeHUM M KUBOTHBIX. OlLlEHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHI. Yuctas nuHus. CKpelyMBaHUE YHCTBHIX JMHHM.
I'etepo3uc, nnu rubpuaHas cuna. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rubpunmszauus U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
[IOJIyYEHUE IOJIMILIONAOB. JIOCTMIKEHMS CEJIEKLIMU DPACTCHUM, >KUBOTHBIX H

MHUKPOOPIraHu3MOB

7.3

buorexHonoruss kak oTpaciab IPOU3BOJACTBA. ['€HHas MHXKEHEpUs. OTarlbl
co3nanusi pexkomoOmHanTHoM JIHK wm Tpancrenneix opranm3moB. Kietounas
uHxeHepus.  Kierounele  KyJabTypbl. MUKpPOKJIOHaIbHOE  Pa3MHOXKEHUE
pactenuii. KiloHHpoBaHME  BBICOKOIIPOIYKTHBHBIX  CEJIBCKOXO3IMCTBEHHBIX
OpPraHu3MoOB. DKOJOrMYecKue M 3Tudeckue npodisemsl. I'MO — renermuecku

MO,I[I/I(bI/II_[I/IPOBaHHBIe OpraHU3MbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJIOLMOHHAA OUOJIOT U

1.1

DBOJIIOLIMOHHAS Teopus U €€ MeCTO B OMOJIOTHH.

CugerensctBa  3Boiouud.  llaneoHTOJIOrMYecKHe:  IMOCIENOBATEIBHOCTh
MOSIBJICHUSI BHMJOB B MAJCOHTOJIOTMYECKON JIETONUCH, HEepeXOoAHble (OPMBI.
buoreorpaguueckue: cxoactBo M paznuuue ¢ayH U (IOp MaTEepUKOB U
OCTPOBOB. DMOPHOIOrHYECKHE: CXOJCTBA U Pa3IndMs SMOPUOHOB pa3HbIX BUIOB
II0O3BOHOYHBIX. CpaBHI/ITeHI)HO-aHaTOMI/I‘-ICCKI/IGI T'OMOJIOTHYHBIC, aHaJIOTUYHBIC,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HAaACJIICACTBECHHOCTHM HN OCHOBHBIX MeTa00IHYECKUX HYTCﬁ Y BCEX

OpraHnu3mMoB




1.2

OpomtonmonHass  Teopuss Y. [apsuna. IIpenmocbuiku — BO3HUKHOBEHHS
JapBUHM3Ma. JIBHXKyIIME CHUJIBI 3BOJIIOLMHU BUIOB 1O [lapBuHy (M30BITOUHOE
Pa3MHOKEHHE NPU OIPAHMYECHHOCTH PECYPCOB, HEONPENEIEHHAs U3MEHYUBOCTb,

60pb0a 3a CylIeCTBOBaHHUE, ECTECTBEHHbII 0TOOD)

1.3

Cunretnueckast Teopust oBomouuu (CTD) U OCHOBHBIE €€ TOJOXKEHUS.

MI/IKPOE)BOJ'IIOHI/DI. HOHy.]'I?IIII/IH KakK €AMHHIIa BHUJa WU 5BOJIIOIIMH

1.4

JBmwxkynme cuibl ((pakTophl) SBONIOLMU BUAOB B TIpupoae. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynslmoHHBIE BOJHBI U JApeid
reHoB. M3omsmus n murpanus. EctecTBeHHbIM 0TOOp — Hanpapisromuil hakTop
3BOTIOLNHU. DPOPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB KakK pe3ysibTaT 3Boionuu. [Ipumeps
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAHOALANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BHI000pa30BaHUs:

FGOFpa(l)I/IIICCKOC, 9KOJIOTHYECKOC

1.5

Maxkpospomtorusi.  PopMbl  3BoNOLMU:  (UIETHYECKAs,  JUBEpPreHTHas,

KOHBEpreHTHasl, napaienbas. HeoOpatumMocTh 3BONIIOLNN

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

2.1

JloHay4yHbl€ TMPEACTABICHUSA O 3apOXKICHUM >KU3HU. HaydHble TI'UIIOTE3bI
BO3HUKHOBEHHUSl >KM3HM Ha 3emie: a0uoreHe3 M MaHCIEpMHs. XUMUYecKas
IBOJIIOLMSA. ODKCIIEPUMEHTAIIBHOE IOATBEPHKICHUE XUMUYECKOW HBOJIIOLIUU.
Havanbhbie sTansl Ouonornyeckoil spomonuu. ['mnoreza PHK-mupa. IlepBoie

KJICTKHU U UX 3BOJIFOIIMA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII )KUBBIX OPraHU3MOB

2.2

Pazputne xu3Hum Ha 3emiie 1o spaMm U mepuonaM. Karapxeil. Apxelckas u
mpoTepo3oiickas dpel. [lameo3oiickas 3pa W e€ TEepHOAbl: KEeMOPUHCKHU,
OPJIOBUKCKUW, CUJIYpPUICKUH, JI€BOHCKHH, KaMEHHOYTOJbHBIH, TMEPMCKHUH.
Me3so3oiickas opa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiinozoiickass »9pa u e€ Tepuojabl: MaJ€OreHOBBIA,  HEOIC€HOBBIH,
AHTPOIOI€HOBBIN. XapaKTepUCTHKAa KJIMMara M TeOJIOTHYECKUX IPOLIECCOB.
OcCHOBHBIE ATaIbI YBOJIOLUU PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHUd u SKUBOTHBIX. [losiBIEeHMe, pacuBeT W BBIMHUPAHUE TPYII >KUBBIX

OpraHnu3mMoB

23

Cucrema oOpraHu4eckoro Mupa Kak oOTpaxeHue -dBomonuu. OCHOBHBIE

CUCTEMAaTUYECKHUE IPYIIIBI OPTaHU3MOB

24

3BOJ’IIOI_II/I$I YCJIO0BCKaA. AHTpOHOJIOI‘ WA KaK HaykKa. PazButue HpCI[CTaBJ'ICHI/Iﬁ ()

MPOMCXOKICHUHM dYelloBeKa. MeToapl m3ydeHusi aHTpororeHesza. CxoncTtBa u




pa3nuyus 4eroBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YeJIOBEKa.
JBxyume cuibl (GpakTopbl) aHTpornorenesa. HacnencTBeHHass M3MEHUYUBOCTD U
€CTeCTBEHHbII 0TOOp. OOIecTBeHHbIH 00pa3 >KU3HU, W3TOTOBJIEHHE OPYIUi

TpyAa, MBIIIICHUE, PeYb

2.5

OcCHOBHBIE CTaIUM W BETBH HBOJIOLMU YEIOBEKA: ABCTPAJIONMUTEKH, YenoBek
yMenslid, YenmoBek mnpsaMoxonsamui, YenoBek HeaHaepTanbckuil, Yenosek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JIaCTb

pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OpYAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BpPONEOMIHAS (€Bpa3uiicKas),
HErpo-aBCTPAJION IHAS (3KBaTOpHUaNbHas), MOHTI'OJIOUAHAs (a3uarcko-
aMepHKaHCKast). UepThl MPUCIOCOOICHHOCTH IPEICTABUTENCH UYEIOBEUECKUX Pac

K YCJIIOBUAM CYHICCTBOBAHUS. E,Z[I/IHCTBO YCJIOBCUYCCKUX pac. KpI/ITI/IKa pacu3mMa

Opranu3Msbl 1 OKpy>Karolias cpea

3.1

DKoyoTHsl Kak Hayka. 3aladyd M pas/eibl dKOJOTUUA. METONIbI 3KOJIOTHYECKUX
UCCIIeIOBaHUM. DKOIOTHUYecKoe MUpOBo33peHne. Cpeapl 00UTaHUsI OPTaHU3MOB:

BOAHAaA, HA3EMHO-BO3AylIHAsA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAsA

3.2

Okonoruueckue  (axtopel. Knaccudukamus — 3KOIOTHYECKUX  (PAKTOPOB:
abuoTnyeckue, OUOTHYECKME U aHTPONOreHHble. JleficTBHe 5KOJIOrMYecKUX

(hakTOpOB Ha OPTaHU3MBI
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AbuoTtnueckue (HaKTOpBI: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAM3M.
[IpucnocoOnenuss OpraHusMoOB K  JeMcTBHIO  aOMOTHYECKHUX  (DAaKTOPOB.

buonornueckue puTMbI

34

buotnyeckue QaxTopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, MApa3sUTU3M, MYyTyalu3M, KOMMEHCAJIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HEHTpaim3M. 3HadeHHE  OMOTHYECKHX

B3aUMOJICHCTBUH IS CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

ODKOJIOTHYECKHE XapaKTCPUCTUKHU IIOITYJIAIH. OCHOBHBIE IIoKa3aTeiin
nomnyJjsinuu: 4YUCJICHHOCTb, IUIOTHOCTB, POXAACMOCTb, CMCPTHOCTb, HNPUPOCT,

Murpanus. JJnHaMuka 9iCcI€HHOCTH MOMYJISIUY U €€ peryJssius

Coo0111ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
IPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buasl-nomuHanTel. CBs3M B

OHOIEHO3E

4.2

Dkonornueckue cucteMbl  (3kocuctemsbl). [lonarue o006 »dkocucreMe




ouoreoneHo3e. DYHKIMOHAIbHbIE KOMIIOHEHTHl HKOCHCTEMBI: IPOIYIEHTHI,
KOHCYMEHTBI, peyLIeHTbl. KpyroBopoT BELIECTB U ITOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (nuuieBble) ypOBHU O3KocucTeMbl. [luieBble Lenmu U CETH.
OcHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBI: OHMOoMacca, MPOIYKIHA. DKOJIOTHYECKHE
MUPaMHJIbL:  MPOAYKIHUH, YHUCICHHOCTH, Ouomacchl. CBONCTBAa 3KOCUCTEM:

yCTOI‘/’I‘-II/IBOCTB, caMoperyJsanusa, pa3BuTucC. CyKLIeCCI/IH

4.3

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U pPeK. IKOCUCTeMa XBOHHOTO WIIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOTNOreHHbIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpO0IKOCHUCTEMBI.
Bronorndeckoe n X034HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (dakrop ycroiumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emIie

4.4

Yuenne B.W. Bepnaackoro o Owmochepe. ['paHuIisi, coctaB W CTPyKTypa
ouocdeprl. Kupoe BemecTBo u ero ¢yHkuun. OcoOeHHOCTH Ouochepsl Kak
rII00aTbHOM JIKOCHCTEMBI. J[MHAMHYECKOE paBHOBECHE W OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKUE ITUKIIBI AJIEMEHTOB

(yrnepopa, azora). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoBeuectBo B Omochepe 3emian. AHTPOINOTEHHBIE H3MEHEHHs] B Ouocdepe.
['moGanbHBIC SKOTOTHYECKUE TTPOOTIEMBI.
OcHOBa paIMOHAJILHOTO  YMPABJICHUS MPUPOJHBIMU pecypcaMH U HX

UCHoJib30BaHue. JlocTrykeHus: OMONIOruM U OXpaHa MPUPOIbI




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

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






