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HOACHUTEJIbBHAA 3AIIMCKA

[Ipu paszpaboTke mporpaMMbl 1O OHOJOTUU  TEOPETUYECKYID  OCHOBY
JUISL OTIPENENICHHs] TOAXO0J0B K (POPMUPOBAHUIO COJEpKaHUS Y4eOHOro mnpeamera
«buonorus» cocraBuiIn: KOHILleNTyalbHble MojoxkeHus @PIOC COO o
B3aMMOOOYCIIOBICHHOCTH LEJIEH, COAECPKaHUS, PE3yIbTaTOB 00yUeHHs U TpeOOBaHM K
YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, TMOJOKEHUS OO0 OOMUX IeNsSX U TNPUHIUIAX,
XapaKTepU3YyIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHEro OOIIero o0pa3oBaHMs
B Poccuiickoit denepanuu, a Takxke MOJOKEHUS O crienuPuKe OMOJI0ruu, e€ 3HaYeHU!
B TIO3HAHWU JKUBOW TIPUPOABI M OOECTICUYCHHHM CYIIECTBOBAHHUS YEJIOBEUYECCKOTO
obmiectBa. CornacHO Ha3BaHHBIM TIOJIOKEHUSIM  OTPENIEJICHbl OCHOBHBIE (DYHKIIMH
MporpaMmbl MO OMOJIOTUM U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Aa€T MpEACTaBICHUE O IENsAX, 00 00Ie cTpareruu
oOy4eHHMsI, BOCTIUTAHUSA U Pa3BUTHS OOYYaIOIIUXCS CPEACTBAMHU Y4EOHOTro MpeameTa
«buosnorus», omnpenenser 00sA3aTeIbHOE NPEIMETHOE COJEP)KAHHUE, €ro CTPYKTYpY,
pacmpeneieHue IO pasjenaM M TeMaM, PEeKOMEHAYEeMYIO MOCIeA0BaTeIbHOCTh
M3y4YeHHUs y4yeOHOro marepuaia ¢ y4ETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX
CBs3€H, JIOTMKM  00pa3oBaTelIbHOrO  IpoIlecca, BO3PACTHBIX  OCOOEHHOCTEU
00y4Jarommxcs.

B mporpamMMe mo OHMONOTHH TakKe YYUTBHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METaNpeIMETHBIM M  MNPEAMETHBIM  pe3yjbTaTaMm oOy4eHus B
(GhOpMUPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIIBHOW JESITEIHHOCTH/YICOHBIX
AeNCTBUI 00yYaroIIMXCcsl 0 OCBOCHUIO COIEPKAHUS OMOJIOTUYECKOr0 00pa30BaHUsl.

B nporpamme mno Ouomoruum (10—-11 kmaccel, 0a30BbIli ypOBEHB) peaTn30BaH
NPUHIUI T[PEEMCTBEHHOCTH B M3yYE€HHWHM OHOJOruy, Ojgarogapss 4YeMy B HeH
MPOCMATPUBAETCS  HANpPABJICHHOCTh HA  pa3BUTUE  3HAHWM, CBS3aHHBIX  C
(bopMHpOBaHWEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, IIEHHOCTHBIX OpUEHTAlUN
JUYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, MPEICTABICHUA O 3JOPOBOM 00pa3e >KU3HU U
OepeXHBIM OTHOIIIEHHUEM K OKpyKawomied npupoaHoil cpene. Ilosromy Hapsimy c
U3y4YeHUEM OOIICOMOIOTHYECKUX TEOPHi, a TaK)Ke 3HAHUW O CTPOCHHUM KUBBIX CUCTEM
pa3HOTO paHra M CYIIHOCTH OCHOBHBIX TPOTEKAIOMIMX B HHUX MPOIECCOB B
nporpaMmme Mo OWOJIOTHH YAENeHO BHUMAHHE HMCIIONIh30BAHUIO TOMYyYEHHBIX 3HAHUN B
MOBCEHEBHOM JKU3HU JJI PEIICHUS MPUKIAIHBIX 33/1a4, B TOM 4YHUCIe: MPOGUIAKTUKI
HACJICJICTBEHHBIX 3a00JI€BaHUN YETIOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIHTUPOBAHMS,
000CHOBaHUS SKOJIOTMUECKH 11eJ1eCO00pa3HOro MOBEACHUS B OKpYKaloUIeH MpUpOoIHON
cpele, aHanu3a BIUSHHUS XO3AWCTBEHHOW [EATEIHHOCTH YEJIOBEKa Ha COCTOSHHUE
MPUPOJAHBIX M MCKYCCTBEHHBIX OKOCHUCTEM. YCHUJICHWE BHUMAHUS K TPUKIATHON
HaIpaBJICHHOCTH y4eOHOro mpeamera «buonorus» MpPOIUKTOBAHO HEOOXOIUMOCTHIO
oOecrieyeHus YCIOBUM [UJIi pEUICHUS OJHOM W3 aKTyaldbHBIX 3a7a4 MIKOJBHOIO
Ouonormyeckoro  oOpa3oBaHusA, KOTopas  npexanonaraer  (GOpMHpPOBAaHUE Y
oOydarommxcs  CIIOCOOHOCTHM  QAaNTUPOBATbCA K M3MEHEHHSIM  JIUHAMUYHO
Pa3BUBAIOILETOCS COBPEMEHHOTO MHpA.



[Iporpamma 1o OWOJIOTMM SIBJISIETCSA OPUEHTUPOM JMJIA COCTaBJIEHHA pPadO4MX
MpOrpamMm, aBTOPbI KOTOPBIX MOTYT MPEJIOKUTH CBOM BapHUaHT MOCIEI0BATEIbHOCTU
M3YYEHUS M CTPYKTYpPhl y4eOHOTO maTepuaina, CBO€ BUIEHUE MyTed (OpMHUpPOBaHUSA
y oOyuaromuxcs 10—11 kiaccoB mpeIMETHBIX 3HAHUM, YMEHUI U CIOCOOOB yueOHOM
JESATENbHOCTH, a TaKXK€ METOJMYECKUX pEeUIeHUH 3aJad BOCIHUTAHMS U Pa3BUTHUSA
cpeacTBamu yueOHoro npeameta «bruonorusy.

buonorus Ha ypoBHE cpeaHero oOuiero o0pa3oBaHUs 3aHMMAET BAXKHOE MECTO.
On oOecnieunBaetr popmMupoBaHue y oOydaroniuxcs nNpeACcTaBiIeHUl 0 HAyYHOU KapTHUHE
MHUpa, pacldpsieT W o0000IIaeT 3HAaHMS O S>KMBOM Hpupojae, €€ OTIUUUTEIbHBIX
MpU3HAKaX — YPOBHEBOW OpraHuU3allid U SBOJIOIUHU, CO3MAET YCIOBUS NJIs: TTO3HAHMS
3aKOHOB JKUBOU TPHUPOJIBI, popMupoBaHUs (HYHKIIMOHATHLHOW TPaMOTHOCTH, HABHIKOB
3I0pOBOTO U 0Oe30macHoro o0pasa »KU3HU, SKOJIOTMYECKOr0 MBIIUICHUS, [IEHHOCTHOTO
OTHOUIEHUS K dKUBOM TIPUPOJE U YETOBEKY.

bonbiioe 3HaueHHe OMOJIOTHS MMEET TaKKe JUISl PEIICHHUS BOCHHUTATENbHBIX H
Pa3BUBAIOLIMX 3a/1a4 CPEIHEro OO0IIero o0pa3oBaHUs, COLUATU3ALMUA OOyYarOIIUXCA.
N3yuyenue Ouosioruu o0ecreuynBaeT yCIoBUs s (OPMUPOBAHUSI UHTEIUICKTYaIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIIMOHHBIX HABBIKOB, JSCTETUYECKON KYJIBTYpHI,
CIOCOOCTBYET HMHTErpaluy OMOJOTMYECKHX 3HAHWU C MNpPEICTaBIECHUSMHU M3 APYTHX
y4eOHbIX MPEJIMETOB, B YAaCTHOCTH, (u3uku, xumMuu u reorpaduu. Ha3BaHHbIe
MOJIOKEHUST O TIPEJHA3HAYCHUH y4eOHOTO mpeameTa «bHoJIoTHs) COCTaBHIA OCHOBY
I ONpENENICHUs TMOAXONO0B K OTOOPY U CTPYKTYPUPOBAHHIO €ro COJEp:KaHus,
MIPEICTABICHHOTO B MPOTrpaMMe 1Mo OUOJIOTHH.

Ot6op conepxkanust yuyebHoro mnpeamera «buonorus» Ha 0a30BoM ypOBHE
OCYIIECTBIEH C MO3UIUHN KyJIbTypOCOOOPAa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM
oOy4aroniyecsi JODKHbI OCBOMTH 3HAHUSA W YMEHUS, 3HAYUMBbIE Jis1 (hOPMHUPOBAHUS
o01ieil KyJabTypbl, ONpENesIoNIe aJeKBaTHOE MMOBEACHUE YeJIOBEKa B OKpY:Karollen
MPUPOJHON Cpelie, BOCTPEOOBAHHbIC B TIOBCEIHEBHOM JKM3HU M MNPAKTUYECKOU
nestenbHOocTH. Ocoboe MecTo B 3TOM cHUCTeME 3HAHWM 3aHUMAIOT 3JIEMEHTHI
COJEepKaHUsl, KOTOpBIE CIy>KaT OCHOBOM i (OpMHUpPOBAHUS MPEICTaBICHUN
O COBPEMEHHOM €CTEeCTBEHHO-HAyYHON KApTUHE MHpa W LIEHHOCTHBIX OPHEHTAILUSIX
JUYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3alUK OMOJIOTHYECKOr0 00pa3oBaHUsL.

CTpyKkTypupoBaHUE  COJEpKaHHs  y4yeOHOro marepuaja B IpOrpaMme
no OWOJIOrMHM OCYIIECTBICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUM
00 OTIMYUTENbHBIX OCOOCHHOCTSAX >KMBOW MPHUPOABL, O €€ ypOBHEBOW OpraHU3ALMH
U 3BOJIOLMU. B COOTBETCTBUM € 3TUM B CTPYKType ydeOHoro mpenmera «buosorusy»
BBIJICJICHBI CIEAYIOIINE COJepKaTelbHble JMHUM: «buonorus kak Hayka. MeTojbl
Hay4yHOro mno3HaHus», «Kierka kak Ouosornueckas cucremay, «OpraHusMm Kak
Ouonornueckas cucrema», «Cucrema M MHOTOOOpa3sMe OPraHUYECKOTO MHUPAY,
«IBOJIOIUS KUBON TIPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTI.

[ens nzydenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
OOyYarOIIMMHUCS 3HAHUSIMH O CTPYKTYpHO-(GYHKIIMOHATBHOM OpraHU3alliyd >KUBBIX
CUCTEM PpA3HOTO paHra M MpUOOPETEHHWE YMEHHWI MCHOJb30BaTh 3TU 3HAHUS
JUISE TPaMOTHBIX JCHCTBUH B OTHOIIEHUM OOBEKTOB KUBOW MHPHUPOABI U PEHICHUS
Pa3IUYHBIX )KM3HEHHBIX MTPOOJIEM.



JocTtmxenue eI W3Y4YCHHUS y4eOHOTO npeaMera «buonorus»
Ha 6a30BOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIONINX 3a/1ay:

OCBOEHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUNA O OMOJIOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBWiax,  CIyXalluX  OCHOBOMU
1t QOPMUPOBAHUS MIPEACTABICHUIM O €CTECTBEHHO-HAYYHON KapTUHE MHUPA, O METOJIaX
HAyYHOTO TIO3HAHWS, CTPOEHWUH, MHOTOOOpa3vM M OCOOCHHOCTSIX J>KUBBIX CHCTEM
pa3HOTO YpPOBHS  OpraHu3allud, BBIJAIOIIUXCA  OTKPBITHUSAX W COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue |y  OOydYarolMXCA  TO3HABATEIbHBIX, HWHTEIUICKTYalbHbIX
U TBOPUECKHX CIIOCOOHOCTEH B MpOIECccCe aHajdu3a JaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTUY HAYYHBIX B3MJISIOB, UACH M MOJAXOJO0B K U3YUCHHUIO KUBBIX CHCTEM Pa3HOTO
YPOBHS OpraHu3aIliy;

CTaHOBJICHHE Y O0y4YarOMIMXCs O0IIeH KyIbTyphl, GyHKIIMOHATHHOW TPAMOTHOCTH,
pa3BUTHE YMEHUN OOBICHATh U OIECHUBATH SIBJICHUS OKPYXKAIOIIErO MHUpa >KUBOU
MPUPOIbl HA OCHOBAHUH 3HAHUHN U OTBITA, OJYUYEHHBIX NMPU U3YYECHUN OMOJIOTHY;

dbopmupoBaHre |y  0OydYaloOmUXcs yMEHUN  WJUIIOCTPUPOBATH  3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B TPAKTHUUECKON JESATEIBHOCTH YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUH;

BOCITUTAaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEJIOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOIUMOCTH OEpEeKHOTO OTHOIIECHUS K HEH, COOMIOJICHMS] ATUYECKHUX
HOPM IIPHU IPOBEJICHUN OMOJIOTUYECKUX MCCIIET0BAHMI;

OCO3HAHUE IICHHOCTHM OHWOJIOTMYECKUX 3HAHUM JJIS TOBBIIMICHUS  YPOBHS
HKOJIOTHYECKON KYIbTYPHI, U151 (GOPMUPOBAHUSI HAYYHOTO MHUPOBO33PEHUS;IPUMEHEHNE
NpUOOPETEHHBIX 3HAHUM M yMEHUW B TMOBCEAHEBHOW KU3HM JIA OLEHKHU
MOCJICACTBUNA CBOEM JIESITEIHPHOCTH IO OTHOIIEHHUIO K OKpYXKalolleh cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COOJOJCHHE Mep TPOOUIAKTHKU
3a00JIeBaHU.

B cucreme cpegnero oOmero oOpasoBaHus —«buosjorusi», u3lydaemas
Ha 0a30BOM YypOBHE, SBISETCS 00S3aT€NbHBIM YYEOHBIM MPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUYHBIE PEIMETHIY.

OOuiee 4YHUCI0 YacoB, PEKOMEHIAOBAHHBIX IJIA HM3y4YeHHs Ouosoruum — 68
yacoB: B 10 kiaacce — 34 yaca (1 yac B Hexeaw), B 11 kiaacce — 34 yaca (1 yac B
HeIeJII0).



COJEPKXAHUE OBYYEHMUSA

10 KVIACC

Tema 1. BuoJsiorust Kak HayKa

buonorus kak Hayka. CBs3b OMONOTMM C OOLIECTBEHHBIMH, TEXHUYECKUMU
U JIpyTUMHU €CTECTBEHHBIMM HayKaMu, (UIOCOPHUEH, ITUKOH, ICTETUKOW U MPaBOM.
Ponb OGuonornu B (OpMHUPOBaHHM COBPEMEHHOM HAy4yHOM KapTHUHBI Mupa. Cucrema
OMOJIOrMYECKUX HAYK.

MeTonbl TO3HAaHUS >KUBOM NPHUPOABI (HAOIIOACHHUE, 3KCIEPUMEHT, OMMCAHHE,
U3MepeHue, Kiaccudukaius, MoIeTMpOBaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

Hemoncmpayuu:
Iopmpemuwi: Y. lapBun, I'. Mennens, H.K. Koasnos, /. Yorcon u @. Kpuk.
Tabauyvt u cxemwvl: «MeToABI TO3HAHUS KUBOU MPUPOJIBD.

Jlabopamopnwle u npakmuyecKkue padoomol:
[Ipaktuueckas padota Ne 1. «Mcnonp30BaHre pa3IMYHbIX METOJOB MPU U3YUYECHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPraHU3aAnus

Kuble cuctembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouosioruu. OTaudue
KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OMOCHUCTEM W HUX pa3HooOpasue. YPOBHM OpraHu3aluvl OWOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIHUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEHOTHYECKHH), OMOChEpPHBIA.

Hemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIC IPU3HAKH KU3HUY, « Y POBHU OpTraHU3AIMH )KHUBOU
TIPHUPOJIBD).

Obopyoosanue.: moaenb Mmojiekyibl JIHK.

Tema 3. Xumudeckuii coCTaB M CTPOEHHE KJICTKH

XUMHUYECKUM COCTAB KJIETKH. XUMHYECKHE DJIEMEHTHI: MaKpPOJJIEMEHTHI,
MHUKPO3JIEMEHTHL. Bo/ia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMM BOJABI U MHUHEpPAJbHBIX BellecTB B  kieTke. [logaepskanue
OCMOTHYECKOTO OaJiaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJKOB.
He3zameHumble M 3aMEHHUMBIE AMUHOKHUCIOTBI. AMMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OE€ITKOBOM MOJIEKYJbI (MIEpBUYHASI, BTOPUYHAS, TPETUYHASI U YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue GpyHkmmm 0EIKOB.

depmeHTHl — Ouonornyeckue kKaranuszatopbl. CTpoenue (epMeHTa: aKTUBHBIN
LHEHTp, cyocTpaTHas creunduunocts. Kodepmentsl. Butamunbl. Otinnuus GpepMeHTOB
OT HEOPTAHUYECKUX KaTaau3aTOpPOB.



VYrieBoapl: MOHOcCaxapuibl (TJIIOKO3a, prb03a M Je30Kcupub03a), Aucaxapuibl
(caxapo3za, 7akTo3a) W  MoJdUcaxapuibl  (KpaxMall, TJIMKOT€H, LEJJII0JI03a).
buonornyeckue GyHKIMH YTIIIE€BOIOB.

Jlunuasl:  Tpurmuuepunabl,  Qocomunuasl,  crepounsl.  [mapoduiIbHO-
rupopoOHbIe cBoicTBa. buonornueckue QpyHkumu naunuaoB. CpaBHEHHE YITIEBOOB,
OEJIKOB U JIUMUJOB KaK HICTOYHUKOB SHEPTUH.

Hyxkneunossie kucnotel: JJHK n PHK. Hykieornasl — MOHOMEPBI HYKJIEMHOBBIX
kucnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u ¢pynxkunu PHK. Buger PHK. AT®:
CTpoeHue U QYHKIHH.

[{uTosiorusa — Hayka o kieTke. Kietounast Teopusi — mpuMep B3auMOJICUCTBUS UJIEH
1 (haKTOB B HAYYHOM MO3HAHUHU. MeTObl U3yUeHUs KICTKH.

Knerka kak nenoctHas xuBasg cucteMa. OOmMe NMPU3HAKU KIETOK: 3aMKHYyTas
HapykHas mMemOpana, monekynbsl JIHK kak renermyeckuii ammapar, CUCTEMa CHHTE3a
oenka.

Tunel KJIETOK: 3yKapuoTHUYecKas M IMpokapuoTthyeckas. OCoOEHHOCTH CTPOCHHS
MpoKapuoTHdYecKon kiaeTku. Kierounas crenka 6akrepuid. CTpoeHHE 3yKapUOTUUYECKOM
kieTkr. OCHOBHBIE OTIUYHS PACTUTEIHHOM, )KUBOTHON M TPUOHON KIICTKH.

[IoBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIUKC,
ux (Qyskiuu. Ilnazmatuyeckas memOpaHa, e€ cBoicTtBa W ¢yHkuuu. L{uroruazma
u e€ opranouasl. OnHomemOpannbie opraHounbl kietku: IIIC, anmapar [Nombmxw,
IM30CcOMBL.  llolyaBTOHOMHBIE  OPraHOWMIBI  KIETKH: MUTOXOHJPWH, IIIACTHUIBI.
[IpoucxoxkneHne MUTOXOHApUA W miactud. Buasl miactua. HememOpaHHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUHBIN IEHTP, HEHTPUOIU, PECHUYKH, KIYTHUKH.
OyHKIMH OPraHOUI0B KJIETKU. Brirrouenus.

Anpo — perynsaTopHbld HEeHTp kiaeTku. CTpoeHue sapa: siaepHas 000J0uKa,
KapuoIlUia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemuvi: A. Jlesenryk, P. I'yx, T. IlIBann, M. Illnennen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinn, K.M. bap.

Juacpammuor: «PactipeieiecHue XUMHUYECKUX JJIEMEHTOB B HEXHUBOU ITPUPOIEY,
«PacnpeneneHne XMMHUYECKUX PJIEMEHTOB B 5KMBOM MPUPOIEH.

Tabnuyvr u cxemwr: «llepuonnueckass TaOMUIA XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenue MoyieKynbl BOJb», «buocunTtes Oenka», «CTpoeHHE MOJIEKYJbI OelKay,
«Ctpoenue pepmentan, «Hyxnennossie kuciotsl. JJTHK», «Ctpoenne monekynst ATDy,
«CTpoeHue 3yKapuoTHUYECKOM KIEeTKu», «CTpOoeHHE >KUBOTHOM KIEeTKW», «CTpoeHHe
pPaCTUTENbHOU KIETKW», «CTpoeHHe MPOKAPUOTUYECKON KIIETKW», «CTpoeHue sipa
KIIETKN», «YTIAEBOABD, «JIMIUIbD.

Obopyoosanue: CBETOBOM MHKPOCKON, OOOpyJOBaHUE [UJIsi  MPOBEIACHUS
HAONIOACHUM, W3MEpPEHUN, OSKCIEPUMEHTOB, MHUKPOIMpEnapaThl  PACTUTENbHBIX,
JKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.



Jlabopamopnule u npakmuyeckue pabomol:

JlaGoparopnas pabora Ne 1. «M3ydyeHune KaTaTUTHYECKOM aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTaaasbl)y.

Jlabopatopnas padota Ne 2. «/3ydeHue CTpOeHUs KIETOK PACTCHHH, )KUBOTHBIX U
OakTepuii MoJ; MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCaHUEy.

Tema 4. ’)KuzHeneATeNIbHOCTh KIETKH

OOMeH BemiecTB, WM MeTaboMu3M. AccUMUIALIUS (IJIACTUYECKUNA OOMEH)
U JUCCUMHJIANMS (SHEPreTHYSCKHMi OOMEH) — JIB€ CTOPOHBI E€IUHOIO IIporecca
Metabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUM B TMOHUMAaHUU
MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOQHBIM U TeTepoTpodubd. Poms ¢epmenton
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®dotocunte3. CreroBast U TemHOBas (a3bl (orocuHTe3a. Peakiuu dorocuHTe3a.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (OTOCUHTE3A ISl KU3HU Ha 3emuie. Biusaue
yCcIOBUM cpeabl Ha (POTOCHMHTE3 W CHOCOOBI TOBBINIEHUS €ro MPOAYKTUBHOCTU
Y KyJbTYPHBIX PACTECHHUI.

XeMocuHTe3. XEMOCHUHTE3Upylollue OakTepuu. 3HAUYCHHE XEMOCHHTE3a s
KU3HU Ha 3emuie.

DHepreTueckuii oOMeH B KieTke. PaciiersieHne BelIecTB, BBbIJEICHHUE
U aKKyMYJIUPOBAHHE SHEPrUHU B KJIETKE. JTalbl YHEPreTuueckoro ooMena. ['nukonus.
bpoxenne u ero Buabl. KHCIOPOIZHOE OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunrpoBanre. IPHEKTUBHOCTh SFHEPTETUUECKOTO OOMEHA.

Peakiiuun matpuuHoro cunresa. I'enernueckas nndopmanus u JHK. Peanuzanus
IreHEeTHYeCKOM MHGpOpMAaIMd B KIETKe. ['€HEeTMYeCKM KOJA U €ero CBOMCTBA.
Tpanckpunuus — matpuunblii cunte3 PHK. Tpancnsiuus — 6uocunTe3 Oenka. DTaribl
tpaHcisiiun. KonupoBanue amuHokuciot. Poib pubocoM B OMocuHTE3e Oenka.

Heknerounpie ¢GopMbl KM3HHM — BHUPYCH. VIcTOpUs OTKPBITUS BHUPYCOB
(A.H. HpanoBckuit). OCOOEHHOCTHM CTPOEHUS U SKU3HEHHOTO IMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, )KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc ummynonepunura uenoexka (BUY) — BozOyautens CIIWa. OOpatHas
TPaHCKPUIIIUs, peBepTa3a U uHTerpasa. [Ipoduiaktuka pacnpocTpaHEeHUs! BUPYCHBIX
3a00JIeBaHU.

Hemoncmpayuu:

Iopmpemuwi: H.K. Konbuios, .M. UBanosckuii, K.A. Tumupszes.

Tabauyvt u cxemvi: «Tunbl naTaHUSY, «Mertabomu3m», «MHUTOXOHIPHUNY,
«OHepretuueckuii oOMen», «Xmopomiact», «Dorocuntes», «Ctpoenue JHK»,
«CtpoeHue M (QyHKIHMOHMpOBaHUE reHa», «CuHte3 Oenkay, «['eHeTHueckuit Ko,
«Bupyco», «bakrepuodarn», «Crpoenne u sxu3HeHHbIM Uk Bupyca CIIU/]a,
OakTepuodaray, «Pemmukars JTHK».

Obopyodosanue: wMonenu-amuvkauun — «Yasoenne JIHK u  TpaHckpumnuums»,
«buocunres 6enkay, «CTpoeHue KIeTKn», Moaeib cTpykTypbl JJTHK.



Tema 5. Pa3MHoOKkeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHM3MOB

KieTouHbIit UK, WIK )KU3HEHHBIA LUK KieTku. MaTepdasza u mutos. [Ipoueccsl,
nporekatoume B uHTepdasze. Pernmkanusa — peakuus marpuyHoro cuHteza JIHK.
Crtpoenune XpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTHIL. [UMIONUAHBIN U rarIou HbII
XpOMOCOMHBIE HaOOphl. Xpomatunbl. lluTonormdeckre OCHOBBI PA3MHOKECHHUS WU
WHJVBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Ctaguu muto3a. [Ipoueccsl, Npoucxoasme Ha pa3HbIX
CTaJusIX MUTO3a. BUONIOrMYECKUil CMBICT MUTO3a.

[Tporpammupyemasi THOENb KISTKH — aromTO3.

dopmMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecmojioe W TMojoBoe. Buawsl Oecronoro
pa3MHOXXEHUS:  JEJI€HUE HaJABOE, [OYKOBAaHHWE OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXeHUe. VCKycCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE NI CEJICKIIUU.

[TosnoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECIIOIOTO.

Meiio3. Cragum wmeiio3a. Ilpoueccel, NpoOUCXOAAIINE Ha CTaAUsAX Meno3sa.
IToBenenne xpomocoM B Meno3e. KpoccunroBep. brosiornyeckuii CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [losoBbIE
KeJe3bl: CEeMEHHUKU M AMYHUKUA. OOpa3oBaHME W PAa3BUTHE IMOJOBBIX KJIETOK — rameT
(cnmepmaTo3ouy, SUIIEKIETKA) — crepMaTorene3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
SUIEKJIETOK U ciepMaTo30u0B. OmnonorBopenue. [TlapreHorenes.

WuauBunyanbHOe — pa3BUTHE  (OHTOT€HE3).  OMOpHOHAIBHOE  Pa3BUTHE
(omOpuorenes). OTtambl 3MOPUOHAIBHOTO PAa3BUTHUSA Yy TIO3BOHOYHBIX KHUBOTHBIX:
apobrnenHwue, racTpyJsus, OpTraHoTeHes. [ToctomMOpHoOHaNnbHOE  pa3BUTHE.

Tunbl mocTAMOPHOHATIBHOIO PAa3BUTHS: NpAMOE, HempsiMoe (IMYuMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (aAKTOPbI, CIOCOOHBIE BBI3BIBATH BPOKIAECHHBIC
YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTaJINM Pa3BUTHS.

Hemoncmpayuu:

Tabnuyvt u cxemvl:. «DOpMBI  Pa3MHOXKEHHUSI OpraHuU3MOBY», «J[BoliHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PaCTeHUN», «BereratTuBHOE pa3MHOKEHUE PACTECHUIY,
«Jlenenue kneTku 6akTepuit», « CTpoeHUE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI»,
«Kierounsii ki, «Pemmmkamus JJHK», «Muto3», «Meio3y», «lIpsimoe u Henpsimoe
pazButHe», «l'ameroreHe3 y MIJEKONMUTAIONIMX W 4YeloBeKa», «OCHOBHBIC CTaauu
OHTOTCHE3a».

Obopyoosanue: MHUKPOCKOTI, MUKpPOTIpenapaThl «CriepMaTo30u,1bl
MJICKOTIUTAIOLIETO», <« SMIEKNIeTka MIICKONMUTAOIEro», «KapuoknHe3 B KJIETKax
KOpElIKa JIyKa», MarHUTHasE MoOJelb-amuinkanus «Jlenenue knerkm», moaensb JJHK,
MoJIeNTh MeTadazHOH XPOMOCOMBL.



Jlabopamopnsle u npakmuyeckue padoomol:

JlaGoparopnas padota Ne 3. «HabmroneHue MuTo3a B KJIETKax KOHUMKA KOpeIika
JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlaGoparopHas pabora Ne 4. «M3ydeHne CTpOCHUS IOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpompenapaTax.

Tema 6. HacjieACTBEHHOCTb M1 K3BMEHYHUBOCTH OPraHNU3MOB

[Ipeamer u 3agaum reHeTuku. Vcropus pa3BUTHUA TE€HETUKU. POJib LUTONOTMU
1 HMOPHUOJIOTUH B CTAHOBJICHUM F€HETUKHU. BKiIag poCcCUUCKUX U 3apyOEKHBIX YUEHBIX
B Pa3BUTHE TCHETHKU. MeEToabl TeHETUKH (TMOPHUIOIOTHYSCKUH, MUTOTCHETHUYECCKUM,
MOJIEKYJISIpHO-TeHeTHYeCKuii). (OCHOBHBIE T'€HETUYECKHE TOHATUA. [eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUsI TPU3HAKOB, YyCTaHOBJIEHHbIE [. MeHaenem.
MonorubpuiHOe CKpelMBaHue. 3aKOH €IMHOO00pa3usi THOPHUIOB TIEPBOTO TTOKOJICHHUS.
[IpaBuiio TOMUHUPOBAHUS. 3aKOH paCUICIJICHUS MTPU3HAKOB. [ MMIOTE3a YUCTOTHI raMeT.
ITonHOE ¥ HEMOJTHOE JOMUHHUPOBAHUE.

JluruOpuaHOe CKpenIMBaHWe. 3aKOH HE3aBHCHUMOTO HACJSAOBAHUS TMPHU3HAKOB.
[{utoreHeTHyeCKUEe  OCHOBBI ~ JUTHOPUAHOTO  CKpEIMBAHUA.  AHaIU3UPYIOIIEe
CKpemuBanue. MCnojib30BaHNE AHAUIM3UPYIOUIETO0 CKPEIIMBAHUS IS ONPEICIICHUS
TeHOTHUIIa OCOOH.

CuernyienHoe HacienoBaHue mpu3zHakoB. PabGora T. Moprana mo clemieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapylieHue clernieHns reHOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHUsI HACIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

['eHeTnka mnona. XpOMOCOMHOE OINpEAeTeHUE TMoja. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble W TeTeporamMeTHble opraHu3Mbl. HacienoBaHue
[IPU3HAKOB, CLIETIJIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BHAbl M3MEHUYMBOCTH: HEHACIECICTBCHHAss W HACJIEJICTBEHHAs.
Ponb cpenpl B HeHACIEACTBEHHOM M3MEHYUBOCTH. XapaKTEPUCTUKA MOAU(PUKAIIMOHHON
W3MEHUYMBOCTH. BapuanuoHHbBIM psii W BapuauuoHHas KpuBas. Hopma peakiuun
npusHaka. KoOJW4YeCTBEHHBIE M KAaYE€CTBCHHBIE MNPU3HAKM M KX HOpPMa pPEaKIUH.
CaoiicTBa MOIU(PUKAITMOHHON N3MEHUUBOCTH.

HacnencrBeHHasi, wiMm TeHOTHNHMYECKas, W3MEHUMBOCTh. KoMOWHaTHBHAS
U3MEHYMBOCTh. Meilo3 U MoJIoBO# mpoliecc — OCHOBa KOMOMHATUBHOW M3MEHYUBOCTH.
MyTtarnonHass W3MeHUYMBOCTh. Kitaccudukaiuys MyTamuii: Te€HHBIE, XPOMOCOMHEIE,
reHoMHble. YacTtoTa ® mNpuUuMHBI MyTaruid. MyTtareHHele  (HaKTOpBL.  3aKOH
TOMOJIOTHYECKHX PAIOB B HACJIEeACTBEHHOM n3MeHunBoctr H.W. BaBunosa.

BresnepHas HacCneACTBEHHOCTh U U3BMEHYMBOCTb.

['enetuka uenoseka. Kapuorun uenoeka. OCHOBHbIE METO/Ibl TCHETUKH YEJIOBEKA!
reHeaJIornueCcKui, OJIM3HELOBBIN, IUTONCHETUYECKU, OMOXUMHUUECKUNA, MOJIEKYISIPHO-
TE€HETHYECKH. CoBpeMenHoe ONpPEACIICHUE T€HOTHUIA! MTOJTHOT€HOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ mnomombto [I[[P-ananu3za.
HacnencrBennnle 3a00JIeBaHKs YeI0BEKA: T€HHBIE 00JIE3HU, OOJIE3HH ¢ HACJIEACTBEHHOMN



IPEIPACTIONOKEHHOCTBIO, XPOMOCOMHBIE Oosie3Hn. ComaThyeckue M TIeHEpaTUBHBIC
myTauud. CTBOJIOBBIE KIETKU. [IpuHIMIBI 370pOoBOro 00pa3a >KH3HU, JUArHOCTHKH,
OpoQUIAKTUKA W JICYEHHMS] TEHETHYeCKHX Oosie3Hel. MeauKo-reHeTHYecKoe
KOHCYJIbTUPOBaHNE. 3HAYECHNUE MEAUIMHCKON I'€HETUKHU B MPEJOTBPAILECHNUN U JICUEHUU
reHETUYECKUX 3a00JIeBaHU YeIOBEKa.

Hemoncmpayuu:

llopmpemwvi: 1. Mennenb, T. Mopran, I'. ge ®pusz, C.C. YerBepuKOB,
H.B. Tumodees-Pecosckuii, H.J. BaBumnos.

Tabnuyvr u cxemwvr: «MOHOTMOPUAHOE CKPEIIMBAHWE U €r0 LUTOTEHETHYECKas
OCHOBa», «3aKOH pacCUICIUIEHHUS] U €ro LHUTOI€HETHYECKash OCHOBa», «3aKOH YHMCTOTHI
ramet», «JurnbpugHoe ckpeuBanue», «llutonoruueckue OCHOBBI AUTHOPUTIHOTO
CKpemMBaHus», «Meno3», «B3aumonmencTBue ajulenpHbIX TI'eHOB», «['eHeTnueckue
KapThl pAacTEHUM, JKUBOTHBIX U YenoBeKa», «['eHeTuMka mnosa», «3aKOHOMEPHOCTH
HACJIEI0BAaHUSI, CUEIUIEHHOTO ¢ TI0JI0OMY», «KapruOoTHIIbI YeI0oBeKa U KUBOTHBIX», « BHibl
U3MEHUYMBOCTH», «MonudukaunonHas u3MeHYUMBOCTh», «HacnenoBanue pesyc-
¢dakropar, «I'eHeTuka rpyni KpoBu», «MyTallMOHHAas U3MEHYUBOCTDY.

Obopydosanue:  MOJEIM-aNIUIMKAUU  «MOHOTMOPUIAHOE  CKpEIIMBAHUE,
«Henonnoe  gomuHMpoBaHue»,  «JurubpunHoe  ckpemuBanue»,  «llepexpéct
XpOMOCOM», MUKPOCKON M Mukporpenapar «posodunay (Hopma, MyTanuu (HopMbl
KpBUIbEB U OKPACKH Tela), repoapuid «I'opox moceBHOM».

Jlabopamopnule u npakmuueckue pabomoi:

Jlaboparopnas pabora Ne 5. «UM3yueHwe pe3ylbTaTOB MOHOTHOPHIHOTO U
IUTUOPUAHOTO CKPEIIMBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOIIPETIapaTax.

JlabopaTopHas pabota Ne 6. «M3ydeHue MoauduKaMOHHOW H3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PSiJia U BAPUALMOHHON KPUBON».

JlabopatopHass pabota Ne 7. «AHanu3 MyTanuil y Apo30(Quiabl Ha TOTOBBIX
MUKpOIpEenapaTax».

[Tpaktuueckas padora Ne 2. «CocTaBieHue U aHaJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranu3moB. OCHOBbI OMOTEXHOJIOTUN

Cenekuus Kak HayKa U mpolecc. 3apoKACHUE CEIEKIIMU U JOMECTUKAIUA. Y UeHHE
H.W. BaBunoBa o meHTpax MPOWCXOXKACHHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHHM.
L{eHTpbI TPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpemMeHHBIE METOJBI CeJeKUUU. MaccoBbIi W HHIMBUIYAIbHBIA OTOOPHI
B CENCKIHM PpAaCTeHUW U KUBOTHBIX. OIlEeHKa B3KcTepbepa. bian3kopoacTBEeHHOE
ckpeluBaHue — HOpuauHr. Yucras nuHus. CKpeluBaHue YUCThIX JIUHUM. ['eTeposuc,
win tubpuaHas cuna. HepojacTBeHHoe ckpemuBanue — ayTOpuaunr. OtnanéHHas
rubpuau3anus u e€ ycrnexu. VIcKycCTBEHHBIM MyTareHe3 U IMOJTy4YeHUE TMOJTUILIOUIOB.
JIOCTHKEHUS CEJIEKIIMU PACTEHUH, ’KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. [ €HHAasE MHXKEHEpHUsl. DTambl CO3/IaHUS
pexomOunantHot JIHK wu TpaHcreHHbIx opraHu3MoB. KieTouHas WHXEHEpHs.
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Kiierounble KynpTypbl. MHKpPOKIOHAIBHOE pa3MHOXKEHHE pacTeHui. KiloHupoBaHme
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  ODKOJOTHYECKHE
u aTrdeckue npoodsuemsl. MO — reneTnyecku MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:
llopmpemwi: H.W. BaBuinos, 11.B. Muuypun, I'.Jl. Kapnieuenko, M.®. l1BaHoB.
Tabauyvt u cxemwl: Kapta «LIeHTpBI TPOUCXOKICHUSI 1 MHOTO00Opa3ust

KYJIbTYPHBIX pacTeHuii», «[lopoabpl  AOMAIIHUX  KHUBOTHBIX», «Copra
KYJIbTYPHBIX pacTeHU»,

«Otnanénnas rudpuanzanus», «Padborer akanemuka M.®. MBanosay, «Ilonmummonausy,

«O0bekTel  OmorexHoNOrHM»,  «KilerouHple  KyJabTyphl W KIOHHPOBAHHECY,

«KoHCcTpynpoBaHue 1 MepeHoc reHOB, XpOMOCOM).
Obopydosanue: MyJsHKA TUJI0JIOB U KOPHEIJIOAOB JUKUX (OPM M KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuit «CenbCKOX03SIMCTBEHHBIE PACTEHUS.

Jlabopamophwie u npakmuyecKkue padoomoi:

Dkckypeusi « OCHOBHBIE METOJIbI U JIOCTUKEHUS CEJICKIIMU PACTEHUN U KMUBOTHBIX
(Ha CENEeKIMOHHYIO CTAaHIMIO, TUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIN YYacTOK,
B TEIUIMYHOE XO351CTBO, TA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYUHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBorOoIMOHHAsE OHOJIOTHSA

[TpeAnockuIKM BOSHUKHOBEHHUS 3BOJIIOLIMOHHON TEOPHH. DBOIIOLMOHHAS TEOPUS U
e€ MecTo B OMOJOruMM. BiusHuE 3BOIIOLMOHHON TEOpUM Ha pa3BUTHUE OUOJIOTMHU U
IPYTUX HayK.

CBuzerenscTBa  3BOMOIMHU.  [lameoHTonormyeckue:  MOCIEAOBATENBHOCTD
NOSIBJIEHUS. BUJOB B  TAJICOHTOJIOIMYECKON  JIETONHCH, MEPEXOAHbIE  (POPMBIL.
buoreorpaduyeckue: cxocTBO U paznuuue GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA U Pa3iIvuusg HSMOPHOHOB pa3HbBIX BHUIOB
NIO3BOHOYHBIX.  CpaBHHUTEIBHO-AHATOMHUYECKHE:  TOMOJIOTMYHBIC,  AHAJIOTHYHBIE,
pPYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEACTBEHHOCTM M OCHOBHBIX METAa0OJIMYECKMX MyTeHd Yy BceX
OpPIraHHU3MOB.

OpomonnonHas teopus Y. lapeuna. [Ipennocbuiky BOSHUKHOBEHUS JApBUHUA3MA.
JIBIOKyIIME CWiIbl 3BOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE
OpyU  OrPAaHUYEHHOCTHM  PECYpPCOB,  HeompenenEéHHas  U3MEHYMBOCTh, OopbOa
3a CyIIECTBOBaHHE, ECTECTBEHHBIN OTOOP).

Cunretnueckass Tteopust dBomonuu (CTD) u  e€ OCHOBHBIE

noyioxkeHusi. MukposBosmonus. [lomynsiuus kak enuHMIIa BUAa U

IBOJIFOLUU.

JBrxymue cuibl ((akTopbl) 3BOJIOLNMM BHJIOB B Mpupoje. MyTallMOHHBIN
npolecc U KOMOMHATHBHAsE U3MEHUYMBOCTh. [lonmysilimoHHbIE BOJHBI U JApeii( TE€HOB.
N3onsuus m Mmurpauus.

EcrecTBeHHbIli 0TOOp —  HampaBiswomui  Qgakrop dBomond.  DopMbl
11



ecTecTBeHHOT0 oroopa.llprcrnoco6ieHHOCTh OpPraHU3MOB KaK  pe3yJbTaT

sBomroruu. [lpumepsl mpucnocoOnennii y opranu3moB. ApomMopdo3bl U HUIUO-
aJlanTalyH.

Bun u Bunoo6pazoBanue. Kputepun Buga. OcHOBHBIE (hOPMBI BUI000pa30BaHUS:
reorpagpuueckoe, 3K0JOrnYECcKoe.

MakposBomtorsi.  Popmbl  3BOMIONMM:  (UIETHYECKas,  JUBEPreHTHas,
KOHBEpreHTHasl, mapayenbHas. HeoOpaTuMocTh SBOTIOIIH.

[Ipoucxoxxaenne OT HECHEIHMATU3UPOBAHHBIX MpeakoB. lIporpeccupyrormias
crienuanu3anus. AJanTuBHas paadanus.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnen, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkensb, @. Mromiep, A.H. CeBepiios.

Tabauyvt u cxemvl: «Pa3BuTHe OpraHUYECKOro Mupa Ha 3emiie», «3apObIIn
MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepuKc», «PopMbl 0OpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHbIN 0TOOPY, «MHOTO00pa3ue COpToB pacTeHui», «MHOTo00Opa3ue mopos
KUBOTHbIX», «llomymsauun», «MyTalluOHHAas U3MEHYUBOCTB», «ApoMop(]o3b»,
«Mnuoananranumny, «OO0mas aereHepamusy, «JBrmwkyiiue cuisl sBomonuny, «Kapra-
cxema wapuipyta myremectBus Y. JlapBuna», «boprba 3a cylecTBOBaHHUEY,
«IIpucnocob1eHHOCTD OpraHU3MOBY, «I"eorpaduaeckoe BUI000pa30BaHUE,
«DKOJIOTHUECKOE BUI000pa30BaHHE.

Obopyoosanue: KOIIEKUNS HACEKOMBIX C Pa3IUYHBIMH TUIIAMHU OKPAcCKH, HAOOp
IJIOJIOB U ceMsiH, KoyueKius «lIpumepsl 3alUTHBIX TPUCTIOCOOIECHUM Y KHUBOTHBIXY,
Mozenb «OCHOBHBIE HAMpaBICHUSA OJBOJIONUNY», O00BbEMHas wmojenb «CtpoeHue
TOJIOBHOT'O MO3Ta TO3BOHOYHBIX.

buoreorpaduyeckas kapra Mmupa, KouieKuus «@opMbl COXPaHHOCTH UCKOTAEMBbIX
KUBOTHBIX M pacTeHui», mojnenb ammmkanus «llepekpéct XpoMocom», BIaKHBIC
npenapatbl  «Pa3Butue Hacekomoro», «Pa3BuTme mATYmiKM», MUKpoOMpenapar
«JIpozoduiay (Hopma, myTaruu GOPMbI KPbUIHEB U OKPACKU TEJa).

Jlabopamopnuvie u npakmuueckue padbomul:

Jlabopatopnass pabora Ne 1. «CpaBHeHuE BHUIOB MO MOPQPOIOTUYECKOMY
KPUTEPUION.

Jlabopatopnass pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIHBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3emJie

JloHaydHble TIpEACTABICHUS O 3apOXKICHHHM JKW3HU. HayuHble THIOTE3bI
BO3HMKHOBEHUS KU3HHU Ha 3emJiie: abuoreHe3 M maHcrepMusi. XuMUYecKas dBOJIOLHS.
AOUOTeHHBIN CUHTE3 OPraHu4YEeCKUX BEIIECTB u3 HEOPraHUYECKHUX.
OKCNMIEPUMEHTAIBHOE TOJATBEPKIACHUE XUMHUUYECKOW HBOMONMU. HadanbHbie >Tanbl
ouonornyeckoit spomonuu. lunoreza PHK-mupa. dopmupoBanme memOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHME MPOTOKIETKU. IlepBble KIETKM W HUX HBOJIIOLMSL.
dopMupoBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.
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PasButne xu3Hu Ha 3emiie mo 3spaM M nepuojgaM. Karapxei. Apxeiickas
U TIpoTepo3oiickas dpel. [lameosoiickas spa U €€ mnepHOIbl: KEeMOPHUHCKHH,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so3olickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepuopl: MajieOreHOBbIN, HEOT€HOBbBIM, AHTPONIOT€HOBBIH.

XapakTepucTuka KIUMara M TEOJOTMYECKHX mporeccoB. (OCHOBHBIE 3Tallbl
ABOJIIOLINM PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(hO3bl Y paCTEHUM U )KUBOTHBIX.
[TosiBneHne, paCUBET U BBIMUPAHUE TPYIIIT )KUBBIX OPTraHU3MOB.

Cucrema OpraHMyYecKOro MuHpa Kak OTpakeHue H3Bomouuu. (OCHOBHBIC
CHUCTEMAaTUYECKHUE TPYIIbI OPraHU3MOB.

OBoJIIOIMSL  YeJNOBEKa. AHTPOIOJOTMS Kak Hayka. Pa3BuTue MpeicTaBlICHUIM
O TMPOUCXOXKJICHUM YeIoBeKa. Meronbl u3ydeHus aHTponoreHe3a. CxXoAcTBa H
pa3inyus 4eJ0BeKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEITOBEKA.

JBmxymue cunbl ((hakTopsl) aHTpomoreHeza. HacneacTBeHHAss U3MEHYHBOCTD H
€CTeCTBEHHBIM 0TOOp. OOlIecCTBEeHHBI 00pa3 >KM3HU, U3TOTOBJIECHUE OPYIUN Tpyaa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaaWM W BETBU DJBOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKH, YUenoBek
yMeIblid, YenoBek npsAMoXoIdini, YenoBek HeaHIAepTalbCKUMl, YenoBEeK pa3yMHBIN.
Haxoaku uckomaeMbIX OCTAaTKOB, BpEMsl CYILIECTBOBAHHUS, 00JacTh pacnpoCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY IS

Yemoseueckne pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpONEOWIHAs (eBpa3uiickas),
HErpo-aBCTpaJiouIHass (SPKBaTOpUaibHAasl), MOHIOJIOWJHAS (a3MaTCKO-aMEPUKAHCKas).
YepTbl NPHUCTIOCOOJIGHHOCTH TPEACTABUTENICH UYETOBEYECKUX pPac K  YCIOBHIM
cyuiectBoBanus. EMMHCTBO yenoBeueckux pac. Kpurtuka pacusma.

Hemoncmpayuu:

Ilopmpemuwvi: ®©. Penu, JI. Ilactep, A.W. Onapun, C. Munnep, I'. FOpu, Y. JlapsuH.

Tabauyvr u cxemvl: «Bo3HukHOBeHne CoiHeyHOW cucTeMbl», «Pa3Butne
opraHudeckoro  mupa»,  «PactutenpHas ~ KieTka»,  «KuUBOTHas  KJIETKay,
«IIpokapuoTnueckas kineTka», «COBpeMEHHass CHUCTEMa OpPraHWYECKOTO MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YeJIOBEeKa U YeJIOBEKOOOPa3HBIX 00€3bsIH»,
«OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOI'O YEIIOBEKAY,
«/lpeBnenmue moan», «/peBHue moam», «llepBble  COBpEMEHHBIE IO,
«YenoBeyeCKHe pach».

Obopyoosanue: myisxu «lIpoucxoxaeHue yenoBeka» (OIOCTHI aBCTpaJoOMUTEKA,
MUTEKAHTPOTA, HEAHJEPTablla, KPOMAHbOHIIA), CICMKH WM M300paKeHHs] KaMEHHBIX
opyAMii  mepBOOBITHOTO  4YeloBeKa  (KaMHHU-4ommepsl,  pyOuna,  ckpeOna),
reoXpoHOJIOTHYecKasi Talnuia, KOIeKus «QDopMbl COXPAHHOCTH HCKOIMAEMBbIX
JKUBOTHBIX U PACTCHUIN».

Jlabopamopnuvie u npakmuueckue pabomul:
[Ipaktuueckas pabora Ne 1. «M3ydyeHue HCKOMAEMBIX OCTATKOB PACTEHHM
1 )KUBOTHBIX B KOJUICKITUSIX).
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OKCKypcusi «OBOJIOLUS OpPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€ell).

Tema 3. Oprann3Msbl 4 OKpY:KawIinas cpeaa

DKoJIOTUsl KakK HayKa. 3afjayd U pa3feibl 3KOJIOTMUA. MeToabl 3KOJIOTHYECKHUX
UCCJIEI0BAHUIA. DKOJIOITMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl o0OuTaHUST OpPraHMW3MOB: BOJHAs, HA3eMHO-BO3JYyIIHAs, IOYBEHHAs,
BHYTpPUOpPraHU3MEHHas!.

Oxonornueckue  (akrtopel.  Knaccupukamuss — 3KOJOTHYECKHX  (PAKTOPOB:
abnoTuyeckue, OMOTUYECKUE W aHTPOINOreHHbIe. [[eficTBUE AKONIOrnYecKux (PakTopoB
Ha OpPraHu3Mbl.

AOGuoTtnueckue (GakToOpbl: CBET, TEMIlepaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenust opraHu3MOB K JEHCTBUIO abnoTndeckux (hakTtopoB. buonornyeckue
PUTMBI.

buotnyeckue ¢akropsl. Bugpl OMOTHYECKHMX B3aUMOACHCTBUMN: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepauus, MyTyallu3M,
KOMMEHCAIu3M (KBApTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHne OWOTMYECKUX B3aUMOJCUCTBUN Ui  CYHIECTBOBAHUS  OPTaHU3MOB
B MMPUPOJHBIX COOOIIIECTBAX.

DKOJIOTUYECKHUE XapPaKTEPUCTUKHU MOMyIAUnd. OCHOBHBIE MOKA3ATENN HMOMYJIALMY:
YUCJIEHHOCTh, IJIOTHOCTh, POKAAEMOCTh, CMEPTHOCTb, PUPOCT, MUTpanus. JlnHaMuka
YUCJICHHOCTH TOMYJISIUU U €€ PeryJIsaiusl.

Hemoncmpayuu:

Ilopmpemui: A. I'ymbonbar, K.®. Pynbe, 3. I'ekkens.

Tabnuyvt u cxemwvl: kapta «llpupomnaple 30HBI 3emian», «Cpeapl oOMTaHUS
opraHu3mMoBy»,  «®ortonepuoausm»,  «llomymsauun», «3aKOHOMEPHOCTH  pOCTa
YUCJIICHHOCTH TOMYJISIIUU HHPYy30pun-TyPenpkuy, «IlumeBpie memm.

Jlabopamopnuie u npakmuueckue padomut:

Jlaboparopnas pabora Ne 3. «Mopdomorndeckue OCOOCHHOCTH pacTEHUM
U3 Pa3HBIX MECT OOUTAHUS.

JlaGoparopuasi pabota No 4. «BausiHHe cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJISIIIUN Pa3HBIX BHUOB
pacTeHUI».

Tema 4. CooOmecTBa ¥ IK0JIOIHYECKHE CUCTEMbI

CooOmecTtBo opraHu3mMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHJIOBas,
MpOCTpaHCTBEHHAad, Tpoduueckas (nuiienas). Buasi-qomuHanTsl. CBsi3u B OMOIIEHO3E.

Dkosoruueckue  cuctembl  (d9kocucreMmbl). [lonarue 006 skocuctemMe W
ouoreorneHoze.  DYHKIHMOHANIbHBIE  KOMIIOHEHTBHI ~ 3KOCHUCTEMBI:  TPOAYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemecTB M MOTOK 3HEPrUUd B IKOCUCTEME.
Tpoduueckue (muimeBbie) YpOBHH 3KOCUCTeMBI. [lumessie nenu u cetu. OCHOBHBIC
MOKa3aTesiv SKOCUCTEMBI: OroMacca,
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OPOAYKUHKA. OKOJIOTHYECKHUE TMMUPAMUJBI: TPOAYKIMH, YHUCICHHOCTH, OHOMACCHI.
CBoIiCTBa KOCHUCTEM: YCTOMUNBOCTH, CAMOPETYJIsius, pa3sutue. CyKiueccusl.

[IpuponHbie SKOCHUCTEMBI. DKOCHUCTEMBI O03€p M peK. DKOCHUCTEMa XBOHHOTO
WJIM IIMPOKOJIMCTBEHHOIO Jieca.

AHTPONIOT€HHBIE 3KOCHUCTEMBI. ATrpOdKOCUCTEMBI. YpbOoskocucTeMsl.
buonornueckoe u X035HUCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak (¢dakTop ycroMuumBocTH 3kocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emile.

Yuyenune B.M. Bepnaackoro o Ouocdepe. ['paHuipl, coctraB U CTPYKTypa
ouochepnl. KuBoe BemectBo u ero ¢yHkuu. OcobeHHOCTH Ouocdepbl Kak
rJ100aIbHOM SKOCUCTEMBI. [IluHaMuyeckoe paBHOBECHE M 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopoTb! BeliecTB 1 OMOre0OXUMUYECKUE IIUKIIbI AJIEMEHTOB (YIJiepojia, a30T1a).
3oHabHOCTH OMOCchephl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBO B Ouochepe 3eMiu. AHTPONOTCHHBbIE HU3MEHEHHS B Ouocdepe.
['moGanbHbIE IKOIOTHYECKUE TIPOOIEMBI.

CocymiecTBoBaHME MPUPOJBI U yeroBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3us Kak
OCHOBA YCTOMYMBOCTH OHocdepbl. OCHOBA pallMOHAIBHOIO YNPABIECHUS NPUPOJIHBIMU
pecypcaMu U UX MCHoib30BaHue. JlocTikeHnust OMOIOTUH U OXpaHa MPUPO/IBI.

Hemoncmpayuu:

lopmpemuwi: A.Jlx. Tencnu, B.H. Cykaué, B.1. Bepuaackuii.

Tabauyvr u cxemwvr: «llumeBsie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemm muTaHUA», «IKOJOTUYECKAs MUPAMUIIAN,
«buocdepa u yenoBek», «IKocHCTEeMa NIMPOKOIUCTBEHHOTO Jieca», «IKOocHUCTEeMa
XBOWHOIO Jiecay, «buoneno3 Bogoémay», «ArpoueHosy», «lIpuMepHbie aHTPONOT€HHBIE
BO3JICUCTBUA Ha TMpUpPOAY», «BaKHeWIIMe WCTOYHUKM 3arps3HEHUs BO3AyXa U
TpyHTOBBIX BOa», «[louBa — BakHeWmas cocrtaBisromnias Ouocheprr», «DaKTOPHI
nerpagarnuu mouBy, «IlapHukoBbeiid 3P hexT», « PDaKTOPBI PaTUOAKTUBHOTO 3arPsI3HCHUS
ouochepn», «O061mIas cTpykTypa onocdeps», «PacrnpoctpaneHue Ku3Hu B ouochepe»,
«O30HOBBIN dkpaH O6uochepr», «Kpyroropor yriepona B 6uochepe», «Kpyrosopor
a30Ta B IIPUPOAEY.

O6opynoBaHue: Mojeib-aniuiMkanus «TunuyHele  OWOIEHO3bD», Trepbapuid
«PacturenbHple cooOImIecTBa», KoUIeKun «buoreHno3», «BpeauTenn BaKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», repOdapuud M KOJUICKIIMU PACTEHHM W >KUBOTHBIX,
MPUHALICKANIME K Pa3HBIM JKOJOTMYECKUM TpynmnaM OAHOTro Bujaa, KpacHas kHura
Poccuiickoit @enepanuu, n300paxeHust OXpaHsIeMbIX BUJIOB PACTEHUM U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
ITO BUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMA

CormmacHo ®I'OC COQO ycraHaBiuBalTCs TpeOOBaHUS K pe3yibTaTaM OCBOEHUS
OOyYarOIIMMHUCST ~ TPOTpaMM  CPEAHEr0  OoO0Imero  0oOpa3oBaHWS:  JUYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHMYHOCTHBIX PE3YJbTAaTOB OCBOCHHS mnpeamera «buosorus»
BBIJICJICHBI CJICAYIOIIME COCTAaBIIAIONIME: OCO3HAHUE OOYYarOIIUMUCSI POCCUHCKON
rpaXJaHCKONW MJACHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHUIO, CAMOCTOSATEIHLHOCTHU
U CaMOOTIPEICTICHUIO, HATMYNE MOTHBAIIMU K 00YUYEHUIO OUOJIOTHH, TIeJICHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUU JWYHOCTH HA OCHOBE KIIIOYEBBIX I[EHHOCTEU W
HCTOPUYECKUX  TPAJAMIMK  pa3BUTUS  OHMOJOTMYECKOrO  3HAHUS, TOTOBHOCTH
1 CIIOCOOHOCTHh O0YYarONIUXCSl PYKOBOJACTBOBATHCS B CBOCH JIEATEIIBHOCTH IIECHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHU, MPUCYIIUMH CHUCTEME OHOJIOTHYECKOro oOpa3oBaHus,
HaJMYue SKOJOTMYECKOTO TMPAaBOCO3HAHUS, CIMOCOOHOCTU CTABUTh IEJIM U CTPOUTH
’KM3HCHHBIC TIJIaHbI.

JIndyHOCTHBIE pe3ynbTaThl OCBOCHHUS mpeamera «buonorus» pocruratorcs
B CIMHCTBE Y4YyeOHOH M  BOCIHUTATECIIBHOM  JACATEIBHOCTH B COOTBETCTBHUH
C TPAAUIUOHHBIMU POCCUHUCKUMHU COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMH W JTYXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSAMH, MPUHITBIMU B OOIIECTBE IMpaBWJIaMH U HOpPMaMu
MOBEJICHUSI W  CIIOCOOCTBYIOT IIpoIlecCaM CaMOTMO3HAHUs, CaMOBOCIIUTAHHUS U
CaMOpAa3BUTHSA, PA3BUTHA BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTH3MA, YBAKECHUSA
K 3aKOHY W MPaBOIOPANKY, YEJIOBEKY TpyJa W CTapUIEMy NOKOJEHHUIO, B3aWUMHOTO
YBOKCHHS, OEpPEKHOTO0 OTHONIIECHUS K KYJbTYPHOMY HACICAUI0O U TPaaUIUsSIM
MHOTOHAIMOHAJIBHOTO Hapoga Poccuiickont @enepanuu, NPUPOAE M OKPYKAIOIIEH
cpene.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHUSA Y4e€OHOTro mnpenMera «buONOTHsS TOMKHBI
OTpaXaTh TOTOBHOCTP M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEH TIO3WIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHEHTALINMH, TTO3UTUBHBIX BHYTPEHHHUX yOeXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pACIIMPEHUE KM3HEHHOTO OMbITa
W OmbITa JIEATEIBHOCTM B IIPOLECCE pPean3alMd OCHOBHBIX  HAaIlpaBJICHUUN
BOCHHUTATEIbHOM JIEATSILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAKTAHCKOW IMO3UIIMKM OOYYaroIIerocs Kak aKTHBHOIO
1 OTBETCTBEHHOT'O WI€HA POCCUIICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX IMpaB U OOS3aHHOCTEH, yBaK€HHWE 3aKOHA
Y MIPABONIOPSAKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW NEATEIBHOCTH IMPHU CO3JAaHUU Y4YEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITOJHEHUH OMOJIOTHYECKUX
DKCIIEPUMEHTOB;

CIOCOOHOCTb ONpPEAEATh COOCTBEHHYIO MO3MIMIO MO OTHOLICHUIO K SIBICHUAM
COBPEMEHHOMW XKU3HU U OOBACHITH €€;

YMEHHE YYHUTHIBaTh B CBOMX JEHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJEHCTBUS JIIOJEH C pa3HbIMU YOEXKIECHUSAMHU, KYJIbTYPHBIMH LIEHHOCTSIMH U
COLIMAJIbHBIM I10JIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOI'O BBIMOJIHEHUS YUEOHBIX,
[I03HABATEIbHBIX U UCCIIENOBATEIbCKUX 3a7a4, YBAXXUTECIBLHOIO OTHOLICHUS K MHEHUIO
OIIIOHEHTOB MIPU 00CYK/IEHUHU CIIOPHBIX BOIIPOCOB OMOIOIMUECKOTO COJEPKAHUS;

TOTOBHOCTH K TYMaHUTAapHOU U BOJIOHTEPCKOU ESATEIBbHOCTH;

2) NaTpMOTHYECKOIr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM TpakTaHCKOW HWJIESHTUYHOCTH, NATPUOTU3MA,
YBAKEHMS K CBOEMY HApOIy, YyBCTBAa OTBETCTBEHHOCTH nepen PommnHOU, ropmoctu
3a CBOM KpaH, CcBOW PonuHy, CBOM S3bIK WU KyJbTYPYy, MPOLLIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

LICHHOCTHOE OTHOLICHUE K MPUPOJHOMY HACICIUI0 U IMaMATHUKAM IPUPOJIBI,
NOCTVKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUICKHUX YUYEHBIX B CTAHOBJIEHUE U PA3BUTHE
OMONOTHY, TIOHMMAaHMS 3HAYCHUS OMOJIOTMH B TIO3HAHWUU 3aKOHOB MPHUPOJIBI, B KU3HU
4eJI0BEKa U COBPEMEHHOI0 OOIIECTBA;

uaeitHas yOexXAEHHOCTh, TOTOBHOCTh K CHYyKeHHIO U 3amure OteuecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
OCO3HAaHUE JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYCCKOIO ITOBEICHHS,
CIIOCOOHOCTh OIICHHMBAaTh CHUTYallMI0O M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;
OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOWIMBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOIIEHUE K CBOHUM POJUTENSIM, CO3JAHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTHS LEHHOCTEW CEMEHWHOW >KU3HU B COOTBETCTBHUH C TPAIULIUAMU
HaponoB Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHUS:
ACTETUYECKOE OTHOIIEHWE K MHpY, BKJIIOYas OCTETUKY ObITa, HAY4YHOTO W
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYa, OOLIECTBEHHBIX OTHOIICHUN;
MOHUMAHHUE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€ IEHHOCTH;
FOTOBHOCTh K CaMOBBIP&KCHMIO B pa3HbIX BHJAX HCKYCCTBa, CTPEMIICHHUE
TIPOSIBIISITh
KaueCcTBa TBOPUYECKOU JIMYHOCTH;
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5) duzuveckoro BocnuTaHHs, (POPMHUPOBAHHUSI  KYJBTYPbI  30POBbS W
IMOIMOHAIBLHOIO0 0J1ArOMOJyYHs:

MOHMMAaHUE W peajii3alivs 370poBoro M 0e3omacHOro obpasa KU3HH (3I0POBOE
MIATaHKUE, COONIOJICHUE TUTHCHUYCCKUX IIPAaBHJI M HOPM, COAJTaHCHPOBAHHBIA DPEKHM
3aHITHH M OTZIbIXA, PETyJsIpHas (PU3UYecKasi aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYCCKOMY M IICHXHYECKOMY
3JIOPOBBIO;

MOHUMAaHUE IEHHOCTH TPABWI MHAUBUAYATHLHOTO W KOJUICKTUBHOTO 0€301acHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIHNX 3JI0POBBIO U )KU3HHM JIFOCH;

OCO3HAHHME IIOCJICACTBUI M HENPUATHS BPEIHBIX IPHUBBIUCK (YyIMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHU);

6) Tpy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPY10JII00UE;

FOTOBHOCTb K AaKTUBHOM JESATEIBHOCTH TEXHOJOTMYECKOW U  COLMAIbHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh WHHUIMUPOBATh, IUIAHUPOBATh M CAMOCTOSATEIIBHO
BBITIOJTHSATH TaKyIO JEATeIbHOCT;

UHTEpPEC K pa3uyHbiM cdepaM MNpOoPECCUOHAIBHON JAESITeNIbHOCTH, YMEHHE
COBEpIIIAaTh OCO3HAHHBIN BBHIOOp Oynymiei mpodeccun U peain30BbIBaTH COOCTBEHHBIE
YKU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPA30BAHUIO HA MPOTKEHUN
BCEH JKU3HU;

7) IKO0JOrM4YeCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH LEIECO00pa3HOE OTHOLICHHWE K MPUPOJE KAK HUCTOYHUKY KU3HH
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHHS;

NOBBIIICEHHE  YPOBHS  DKOJIOTMUECKOW  KYJbTYphl: HPUOOPETEHHE  ONbITa
IJJAHUPOBAHHUS ITOCTYIIKOB M OLIEHKH MX BO3MOJKHBIX ITIOCIEACTBUM Ul OKPYXKAIOLIEH
CpEbl;

OCO3HAHHME TJO00ANBHOIO XapakTepa OHKOJOTMYECKUX NpodsieM U nyTel ux
peuieHus;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTMHM 3HAHMS U
YMEHUS MIPU PEUICHUU NpOoOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPHUPOAOIOIb30BAHUEM
(cobmosileHue TpaBU TIOBEJIEHUS B MPHUPOJE, HAMNpPaBICHHBIX HAa COXpaHEHHE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHUJIOB, YKOCUCTEM, Orocdephl);

AKTUBHOE HENPUATUE JACHUCTBUM, IPUHOCIIIUX BpEI OKPYXNKAIOLIEH IPUPOLHOMU
cpelle, yMEHUE TMPOTHO3UPOBATh HEOJATONMPUSATHBIE 3KOJIOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX ICMCTBUM U NMPENOTBPALIATh HX;

HaJM4Yue Pa3BUTOIO HKOJOTHYECKOTO MBIIUICHHs, JKOJOTHMYECKON KYJBTYpHI,
ONBITA JCATEIBHOCTH JKOJOTMYECKOW HAIIPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
VMM B I[I03HAaBaTEJIbHOW, KOMMYHUKATUBHOM U COLHUAIBHOM ITPAKTUKE, TOTOBHOCTHU
K YYaCTHIO B IPAKTHYECKOMN AEATEIBHOCTH IKOJOTHYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOr0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO HAa JAMAJIOre KYIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIbCKOM KYyJNBTYphl KaK CpEICTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMU U TIO3HAHUS MUDA;

NOHUMaHue crneuu@ukd OHOJIOTMM Kak HayKd, OCO3HaHus e€ pojlu B
GbopMHpPOBAHUU PAlMOHAIBHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUU  IIEIIOCTHOTO
NpPEACTaBICHUS 00 OKpYyXarolleM MHUpE Kak O €IWHCTBE NPHUPOIbl, YEJIOBEKa MU
oOlIecTBa, B TMO3HAaHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH M pelIeHUuH MpodiieM
COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHWOJIOTUM JUIsi COBPEMEHHON UMBUIM3AILUU:
o0OecriedeHrss HOBOTO YPOBHS Ppa3BUTHS MEAULMHBI, CO3JaHHE TEePCIEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pelIaTh pecypcHble MPOOJIEMbl pa3BUTHS YEIOBEUECTBA,
MOWCKa MyTeHd BBIXOAA M3 TJI00aJbHBIX S3KOJOTHMUECKHX TMpoOieM U 00ecTeueHUs
nepexoga K yCTOMYMBOMY DPa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BAHUIO HPHPOIAHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTUYECKUX 3HAHUM B IIEJISAX MOBBIIICHUS
oOlIeil KyJbTyphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KaK COCTaBHOW 4YacTu
(YyHKUHMOHANBHOM TPaMOTHOCTH  OOydYarolmuxcsi, (QOpMUPYEeMOM TpU HU3YyUYEHUU
OHOJIOTHH;

MOHUMAaHHE CYIIIHOCTH METOJ/IOB MTO3HAHUS, UCTIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH KCIIOJIB30BaTh MOJy4aeMble 3HAHMS JUUIS aHAJIU3a U OOBSICHEHUS SIBJICHUI
OKpY)XKalIero MHUpa W TPOUCXOASIIMX B HEM U3MEHEHUH, yMEHHE [enaTh
00OCHOBaHHBIC 3aKJIIOUYCHHUS HA OCHOBE HAYYHBIX (DAKTOB W HWMEIOIIUXCS JaHHBIX
C LIETIBIO MOJTyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CaMOCTOATENILHO HUCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS  JUIs
peIIeHHs MPoOJIeM B pealbHBIX KU3HCHHBIX CUTYAITUX;

OCO3HAHUE IEHHOCTM HAYYHOW JEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M MCCIIEOBATENbCKYIO JEATENBHOCTh MHIMBUIYATbHO U B TPYIIIIE;

TOTOBHOCTh U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BAHMUIO,
K aKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUM 1O OMOJIOTHH B COOTBETCTBUH C KU3HCHHBIMU
MOTPEOHOCTSMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbple pe3ysbTaThl OCBOCHHUS ydeOHOro mpeamera «buomorusy
BKJIIOYAIOT:  3HauMMble ISl (OPMUPOBAHUS  MHUPOBO33PEHUS  OOy4YAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIpPEIMETHBIC) OOIIeHAYyYHbIE TOHATHSA, OTpaKarolIre
[IEJIOCTHOCTh HAyYHOW KApTUHBI MHUpa © cnenuduKy METOAOB TO3HAHUS,
HCIIOJb3YEMBbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus, SBICHUE, IPOIIECC,
CHUCTEeMa, HAay4yHBIH (DaKT, MIPUHIIATI, TUIOTE3A, 3aKOHOMEPHOCTb, 3aKOH,

TCOpUsdA, HCCICAOBAHUC,
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HaOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U APYIHX), YHUBEPCAJIbHbIE yueOHbIE TeUCTBUS

(mo3HaBaTENIbHbIE, KOMMYHHKATHBHBIC, PETYJIATUBHEIC), o0ecIieYynBaloIIme
dbopmupoBanre (QYHKIHOHAIBHOM TIPaMOTHOCTH H  COIMAJBHOM KOMIIETCHIIUU
oOyyarommxcs, CITOCOOHOCTH 00yJaroImMXCcs UCITOJIb30BaTh OCBOCHHBIE

MCKIUCIUINIMHAPHBIC, MHPOBO33PCHYCCKHUEC 3HAHHWA W YHUBCPCAJIBHBIC y‘I€6HBI€
ﬂCﬁCTBHH B II03HABATEJIbHON U COIII/IaJIBHOﬁ IIPAaKTHUKC.

ITo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIE AeiiCTBUS
ba3oBble 1ornyeckue aeicTrBus:

CaMOCTOSITEILHO (POPMYITUPOBATh U aKTyaJU3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JTOTUUYECKOTO MBIILICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs, Kjaccuukaluu, o0O0O0OIIeHMs),  pacCKpbIBaTb  CMBICI
OMOJIOTUYECKUX TOHATUN (BBIICIATh UX XapaKTepPHbIC MIPU3HAKY, YCTAHABIUBATH CBSI3U
C IPYTUMU MOHSATHSIMM);

ONpeAensiTh UENW JESITEIbHOCTH, 3aJaBas MapamMeTpbl © KPUTEPUM HX
TOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C TOCTABJIECHHBIMH LIEJISIMHU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUS Uil OObSCHEHHS (DAKTOB W SIBICHHIM
YKUBOU TIPUPOJIBI;

CTPOUTH JIOTUYECKHUE pacCykAeHus (MHIYKTUBHBIC, NEAyKTUBHBIC, IO aHAJIOTUH),
BBISBJISAITH 3aKOHOMEPHOCTHM U IIPOTUBOPEYMS B PACCMATPUBAEMBIX SBJICHUSIX,
(GhopMyJIMPOBATH BBIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTh CXEMHO-MOJEIBHBIE CPEACTBA I NPEACTABICHUSA CYIIECTBEHHBIX
CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHUECKHX O0BEKTaX, a TAKKe MPOTUBOPEUHIA
Pa3HOTO PO/Jia, BBISBIICHHBIX B PA3JIMUYHBIX MH(OOPMAIIMOHHBIX UCTOYHUKAX;

pazpabaThiBaTh IUIaH pEIICHUS MPOOJEMBI € Y4YETOM aHalM3a HMEIOIIUXCS
MAaTEPUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,

KOOPJIMHUPOBATh U BBHINOJHATH PabOTy B YCIOBUSAX pPEaJbHOTO, BUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBrblie uccienoBare/bCcKie 1eHCTBUSA:

BJIAJE€Th HAaBbIKAMHU YYEOHO-UCCIENOBATEIbCKOM U MPOEKTHON JEsTeIbHOCTH,
HaBbIKaMU pa3pelIeHus IpooiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
IIOMCKY METOJOB PELICHUs IPAKTUYECKUX 3a7a4, NMPUMEHEHUIO Pa3JIMYHBIX METOJO0B
MO3HAHUS;

WCIIOJIb30BaTh Pa3JINYHbIE BUJIbI ACATEIBHOCTH 10 NOJIYYEHUIO HOBOTO 3HAHUSA, €T0
WHTEpIpEeTaluu, MpeoOpPa30BaHUI0 U TPUMEHEHHUIO B yU€OHBIX CUTYaIIUSIX, B TOM YHUCIIE
MIPU CO3/IJaHUU YYEOHBIX U COLUATIbHBIX TPOCKTOB;

dbopMHpOBaTh HAyYHBIM THUIN MBIIUICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;
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CTaBUTh U  GOpMYJIMpOBaTh COOCTBEHHBbIE 3a7aud B  00pa3oBaTEIbHOU
JESATETbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CJIEJACTBEHHbBIC CBSA3U U aKTyaJIu3UPOBATh 3a/1auy, BbIJIBUTATh
runoresy e€ peuieHus, HaxXoIUTh apryMEHTHI JJI I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMEeTPbl U KPUTEPUU PELICHUS,

aHAJIM3UPOBATH TMOJYUYEHHBIC B XOJI€ PELICHUS 3a/lauyd pe3yJbTaThl, KPUTHYECKU
OILICHUBATh UX IOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA TOUCK TEpPEeHoca CPEeACTB U CIOcO0OB
JEHCTBUS B MPOPECCUOHAIBHYIO CPEY;

yMETh TEPEHOCUTh 3HAHWS B TIO3HABATEIBHYI0 W MPAKTHYECKYH 00JacTh
KU3HENIEATCIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE WJEH, MNpeljlaratb OPUTHHAIbHBIC TOAXOIbl M PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pab6ora ¢ undopmanueii:

OPUEHTUPOBATHCS B PAJNTMUHBIX HCTOYHUKAX HHPOpMANUU (TEKCTE y4eOHOTO
nocoOusi,  HAyYHO-TIOMYJISIPHOW  JUTEparype, OWOJOTHYECKUX  CIIOBapsiX M
CIIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B IHTEpHETE), aHaIM3UPOBATH
HH(OPMAITUIO PA3TMYHBIX BHJIOB U (OPM TPEICTaBICHUS, KPUTHICCKH OIICHHBAThH €¢
JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMyIHpPOBAThH 3aMPOCH U MPUMEHSTH Pa3JIMYHbIE METOJIBI IIPU MTOUCKE U 0TOOpE
ounosiornueckor nHpopmaruu, He0OX0UMMOM ISl BEITIOJIHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO HWCIIONB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATEILHO BBIOMPATh ONTUMATBHYIO (hOPMY MpECTaBICHUS OMOIOTHYECKON
uH(popmauu (cxeMbl, rpaduKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);

HCIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJCTBA MPH padboTe ¢ OMOIOTHYECKOM
uHpopMaIueli: TPUMEHATh XUMHYECKHE, (PU3NYECKHe W MaTeMaTUYeCKUe 3HAKU M
CUMBOJIBI, dbopmynbl,  abOpeBuUarypy,  HOMEHKJIATypy,  HCIIOJIb30BaTh U
peoOpa3oBhIBAThH 3HAKOBO-CUMBOJIMYECKHAE CPEACTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3alIUTHl WH(OpMaIuu, nHOOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

KomMMmyHuKaTHBHBIC YHHUBEpPCAJbHbIE YuyeOHbIE AeHCTBUS
Oo0menue:

OCYIIECTBIISITh KOMMYHHUKAITMM BO BCeX cepax KWU3HHU, aKTUBHO YYacCTBOBATh
B JIMAJOre WM JHCKYCCHHM IO CYIIECTBY OOCYyXJaeMOH TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BHICKA3bIBATh CYXKJICHUS OTHOCUTEIHHO BBHITIOJHEHUS Tpe/jIaraeMou 3a1aud,
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YUNUTHIBaTh MHTEPECHI U COIVIACOBAHHOCTH MO3ULUI APYTHUX YYACTHUKOB AMAJIOra WM
JTUCKYCCHUN);

pacrmo3HaBaThb HeBepOalibHble CpeACTBa  OOILIEHUS, I[OHUMAaThb 3HAYECHUE
COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CUTyallud, YMETh
CMSTYaTh KOH(JIUKTHI U BECTU NIEPETOBOPHIL;

BJIAJETh pPAa3JIMYHBIMU CIOCOOAMH OOIIEHUS U B3aMMOJEHUCTBHS, TOHMMATh
HaMEpEHUsl IPYruX JIOACH, MPOSBIATH YBAaXHUTEJIbHOE OTHOLIEHUE K COOECEOHHUKY U
B KOPPEKTHOU popMe (popMyIMpOBaTH CBOM BO3PAKEHHS;

pa3BEPHYTO H JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

CoBMecTHAs 1eATEJIBHOCTD:

MOHUMAaTh ¥ WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYyaIbHOU
paboThl MpU pelIeHUH OUOJIOTUYECKOW MpPoOIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHNN yIeOHOM 3a1a4H;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBUM C YYETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0TO YeHA KOJUICKTHBRA,;

IPUHUMATH [[EJTH COBMECTHOM JIEATEIBHOCTH, OPTaHU30BBIBATh M KOOPAUMHUPOBATH
JICUCTBUSA TO €€ JOCTIKEHUIO: COCTAaBJIATh IUIAH JEWCTBHMA, pACTIPENCNSITh POJU C
y496TOM MHEHUN YYaCTHUKOB, 00CYK/IaTh Pe3yJbTaThl COBMECTHON pabOTHI;

OIICHMBATh KA4eCTBO CBOETO BKJIaJla W KAXJOTO YYaCTHUKA KOMaHIBI B OOIIWN
pe3yNbTaT 1Mo pa3padOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE TIPOCKTHI, OICHWUBATH HACH C TO3WIMH  HOBH3HBI,
OpPUTHHAIBHOCTHU, TPAKTUIECKON 3HAYUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETUIECKOE MOBEICHUE B PA3IMYHBIX CHUTYAIIUAX,
MIPOSIBJISITH TBOPUYECTBO M BOOOpAKEHUE, OBITh MHUIIUATUBHBIM.

PeryjsiTuBHbIe YHHBeEpPCaJIbHbIE Y4eOHbIe JAeCTBUS
Camoopranu3anus:

UCTIONb30BaTh OMOJIOTHMYECKHE 3HAHMS JJIS BBISIBICHUS MPOOJIEM M HMX DPEIICHUS
B KU3HECHHBIX U YUCOHBIX CUTYAIIHSIX;

BEIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUH IIEJICBBIC M CMBICIIOBBIC YCTAHOBKH B
CBOMX JICUCTBUSIX M MOCTYIKAX MO OTHOIIEHUIO K KUBOUM MPUPOE, CBOEMY 370POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITETTFHO ~ OCYIIECTBJIATh I[MO3HABATEIBHYIO JIESTEIBHOCTh, BBISBIIATH
npoOJIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIBHOU
JCATSIBPHOCTH W KU3HCHHBIX CUTYAITUsX;

CaMOCTOSATETILHO COCTAaBIISATh IJIAH PEUICHUs MPOOJEeMbI C yU4ETOM HMEIOLTUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

pacIupsaTh paMKH Y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATOUTCHHIA;

JIenaTh OCO3HAHHBIA BBIOOP, ApPTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;
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OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKOW IPYIAULMH B Pa3HbIX
o0MacTAX 3HAHWH, MOCTOSHHO TOBBIMIATh CBOW OOpa3oBaTeNbHBIA M KYyJIbTYpPHBIH
YPOBEHB.

CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCHTb KOPPEKTUBBI B JESTEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJa/IETh HaBbIKAMM I1O3HABATEJIBHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI W MBICIUTENBHBIX IPOLECCOB, UX PE3YyJbTaTOB U OCHOBAHUM, HCIIOJIb30BATh
npUEMBI peIEKCUN TSl OLEHKU CUTYalluH, BBIOOpA BEPHOTO PELIEHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHS 10 UX CHH)KEHHIO;

OPUHUMATh MOTHBBI M ApryMEHThl JpPYrHX TMpU aHallu3e pe3yJbTaToB

NESATEILHOCTH.

IIpunsiTue cedst M APyrux:
NPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHBBI U apPTYMEHTHI APYTUX MPU aHAIIA3E PE3YJIbTATOB
NEeSTENbHOCTH; IPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIINOKY;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3ULIUU JPYTOro YeIoBeKa.

NNPEJMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl 0cBoeHUs nporpaMmmbl COO mo Guosiornu Ha 6a30BOM
YPOBHE BKJIIOYAIOT creuupuueckne ans ydyeOHoro mpenmera «buonorusp» HayuyHble
3HaHUS, YMEHHUS U  CIHOCOOBl  JEMCTBMI 1O  OCBOGHMIO, HHTEpPIPETALUU
U NpeoOpa3oBaHUIO 3HAHWUM, BUIBI JAEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B pa3IMYHBIX Y4YEOHBIX CHUTyallMsX, a Takke B pealbHbIX
KU3HEHHBIX CHUTyallUsX, CBSA3aHHbIX C Ouojorueil. B mnporpamme mnpenMerHsle
pe3ybTaThl MPEICTABICHBI IO TOAaM O0YUYEeHHS.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamMera «buonorus» B 10 kiacce
JOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUU O MECT€ W pOJIM OHMOJOTMM B CHUCTEME HAyYHOTO
3HAaHUSl €CTECTBEHHBIX HayK, B ()OPMUPOBAHHUU COBPEMEHHOM €CTEeCTBEHHO-HAyUHOMU
KApTUHBI MHpPa W HAYyYHOI'O MHUPOBO33PEHUS, O BKJIAJE POCCHMCKUX M 3apyOeKHBIX
y4EHBIX- OMOJIOTOB B pa3BUTHE  OHWOJOTHH, (PYHKIIMOHAIBHOM  TIPaMOTHOCTH
YEJNOBEKa IS PELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PaCKpbIBaTh COJIEpKaHUE OMOIOTMYECKUX TEPMUHOB U MOHSITHIMA: KU3Hb,
KJIETKa, OpraHu3M, MeTa0oin3M (0OMEH BEIIEeCTB U MPEBpAIEHUE YHEPTHUH ), TOMEOCTAa3
(camoperynsinusi), ypOBHEBas OpraHU3alMsl >KUBBIX CHCTEM, CaMOBOCIPOHU3BEIICHUE
(peripotyKiiusi), HACJIeACTBEHHOCTh, U3MEHYMBOCTbD, POCT U Pa3BUTHE;

yMEHUE u3jarartb OHMOJOTMYECKME TeopuHu  (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IEHTpaJIbHAsl JoTMa MOJIEKYJISipHOW Ouosorun), 3akoHsl (I'. Mennens,
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T. Moprana, H.U. BaBunosa) u y4yeHus (0 mieHTpax MHOT00Opa3usi U MPOUCXOXKICHHS
KyJnbTypHbIX pactenuit H.M. BaBuioBa), omnpenensiTb rpaHUlbl UX NPUMEHUMOCTHU
K )KMBBIM CUCTEMaM;

yMEHUE BIAJETh METOJAAMH HAyYHOTO TIIO3HAHWS B OWOJOTHU: HAOIIOJCHUE
Y OIHCAHUE >XUBBIX CHUCTEM, IPOLECCOB W SBICHUMN, OpPraHU3alys U IPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBU)KCHUE THUIOTE3bl, BBISIBICHHE 3aBHCHMOCTU
MEXKIy HCCIENyEeMbIMU BEIUYMHAMH, OOBSICHEHHE TMOJYUYECHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAaYYHBIX MOHATHUWA, TEOPUHW M 3aKOHOB, YMEHHE [€JIaTh BBIBOJbI
Ha OCHOBAHHM MOJYUYECHHBIX PE€3YJIbTATOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIC NPU3HAKKM BHUPYCOB, KIJIETOK MPOKAPUOT
U DyKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTU
MPOLIECCOB: OOMEHa BEUIECTB M MPEBPAILLEHUS HSHEPrUU B KIETKE, (POTOCUHTE3A,

TUTACTUYECKOTO U IHEPreTHYECKOTO oOMeHa, XEMOCHHTE3a, MUTO3a,
Mel03a, OIUTOJAOTBOPEHUS, Pa3MHOKCHHUS, WHIWBHUIYyAIBPHOTO PAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHATh IMOJyUYEHHBIE 3HAHUS s OOBACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, JIJIsl IPUHATUS NPAKTUUYECKUX PEIICHUN B MOBCEIHEBHON JKU3HU
C 1enplo0 obOecneueHUs: OE30IMaCHOCTH CBOETO 370POBbS U 3/I0POBbSl OKPYKAIOLIMX
JHOJeH, COONMI0OIEHN HOPM I'PaMOTHOT'O MOBEJIEHUS B OKPYKaIOILEeld IPUPOJAHON Cpelie,
NOHMMaHHE HEOOXOAMMOCTH HCIOIb30BaHUS JTOCTHKEHUN COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTUH I PAllHOHATBHOTO TPUPOIOTIOIB30BAHUS;

yMEHHUE pelaTh 3JEMEHTApHbIE T€HETHUECKUE 3aJaud Ha MOHO- U JAUTHOpHUIHOE
CKpEIllMBaHUE, CLEIUICHHOE HacleJOBaHHE, COCTAaBJISATh CXEMbl MOHOTHOPUAHOIO
CKpEIIMBaHUs IS PEJCKa3aHus HACIeI0BaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M MPAKTHUECKHUE pabOThl, COONIOAATh MpaBuia
pu paboTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE  KPUTUMYECKHM  OLIEHHWBAaThb W  HUHTEPIPETUPOBATh  HMH(pOpMALMIO
OMOJIOrMYECKOTO COJEpkKaHHs, BKIIIOYAIOIIYIO MCEBJOHAYUYHbIC 3HAHUS U3 Pa3TMYHBIX
MCTOYHUKOB (CpeacTBa MaccoBOM HWH(pOpMaNUu, HAyYHO-NOMYJISIPHbIE MaTepHalibl),
TUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIENOBaHUMI B  OWOJIOTMH, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMUCBMEHHBIE M YCTHBIE COOOLIEHMs, 000O0IIas
Ouonornueckyo MHGOPMAIUIO U3 HECKOJBKUX HUCTOYHHKOB, TPAMOTHO HCIOJB30BaTh
MOHATUIHBIN anmapat OMOJOTUH.

[IpenmeTHBIE  pe3yJbTaThl  OCBOSHUSA  y4deOHOro mpeamera  «buosorus»
B 11 Ki1acce TOKHBI OTPAXKaTh:

chOpMHPOBAHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTMU B CHUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJ€ POCCHUMCKUX M 3apyOeKHBIX
y4E€HBIX- OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOW TPaMOTHOCTH
qeJloBeKa IS PelIeHUs KU3HCHHBIX 3a/1a9;
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yMEHHUE PaCKphIBaTh COJAEpKaHWE OMOJIOTMYECKHMX TEPMHUHOB M TIOHSTHM: BHU]I,
MOMYJISANNSA, TEHO(POHM, OBONIONUSA, JABMXKYyIMHUE CHIbI ((PakTOphl) IBOIIOINH,
MPUCTIOCOOJICHHOCTh  OPTaHWU3MOB, BHJI000pa3OBaHME, JKOJOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, MPOJYIEHThl, KOHCYMEHTBI, PEIYIEHThI, NN MUTAHUs, SKOJIOTHYecKas
nMpamMujia, OuoreoreHos, ornocdepa;

yMEHHUE H3JIaraTh OMOJIOTMYecKHe Teopuu (dBomrormoHHas Tteopust Y. JlapBuHa,
CUHTETHYECKAsi TEOpHs OBONIOIMHN), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJbIIICBOTO
cxoactea K.M. bspa, depenoBaHusl TIJaBHBIX HANpPABICHUN W IIYTE€W SBOJIIOLHMHU
A.H. CesepuioBa, yuenust o 6uochepe B.. BepHaackoro), onpenensts TpaHUIlbl UX
MPUMEHUMOCTH K )KHMBBIM CHCTEMaM;

yMEHUE BIAJETh METOJAAMH HAyYHOIO T[O3HaHUS B OWOJOTMU: HaOIIOJEHUE
U OINKCAHWE J>XUBBIX CHCTEM, IPOIECCOB W SIBJICHHM, OpraHU3aiis W TPOBEICHUE
OMOJIOTUYECKOTO DSKCICPUMEHTA, BBIIBIIKEHHWE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTHU
MEXAY HCCIEIyeMbIMH BEIUYMHAMH, OOBSCHEHHE TIOJYYEHHBIX PE3yJIbTAaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX TMOHSTHM, TEOPU M 3aKOHOB, YMEHHUE JeJaTh BBIBOJIBI
Ha OCHOBAHHH TOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICIATh CYIIIECTBEHHBIC TPU3HAKN CTPOCHHS OMOJIOTHUECKUX O0OBEKTOB:
BUJIOB, TOMYJISALUNA, TMPOAYLEHTOB, KOHCYMEHTOB, PEAyILIEHTOB, OHMOTEOICHO30B U
HKOCUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACJIEICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
otbopa, BHUJ1000pa30BaHuUsl, MPUCIIOCOOJICHHOCTH OpraHU3MOB, JEHUCTBUS
DKOJIOTHYECKUX (PaKTOPOB HA OPraHMU3MBI, MEPEHOCA BEIIECTB M IIOTOKA DHEPTUU B
DKOCUCTEMAX, AaHTPOMOTEHHBIX W3MEHEHHH B OKOCHUCTEMax CBOEH MECTHOCTH,
KPyTOBOPOTA BEIIECTB U OMOTEOXMMHUYECKUX IUKJIOB B Ouocdepe;

yMEHUE TMPUMEHATh MOJYyYEHHbIE 3HAHHUS Ui OOBSCHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JUIsl IPUHATHUS MPAKTUUECKUX PELICHUN B TOBCEAHEBHOM KU3HU
C uenblo olecredeHHsl O€30MaCHOCTH CBOErO 370POBbSl M 3JI0POBbS OKPYKAIOIINUX
JFOJICH, COOIIOIEHNST HOPM TPaMOTHOTO TTOBEJICHUST B OKPYXKAIOIIEH MPUPOIHON cpee,
MOHMMAaHUE HEOOXOAMMOCTH HCTOIb30BAHUS JOCTHKEHUN COBPEMEHHOM OMOJIOTUN IS
PaIMOHAIBHOTO MTPUPOIOTIOIB30BAHNUS;

yMEHHE pelaTh JJIEMEHTapHbIC OWOJOTHYECKHE 3a7add, COCTaBIATH CXEMBI
NepeHoca BEIIEeCTB U SHEPTUU B dSKOCHUCTEMaX (1IN MUTAHMUS ),

yYMEHHUE BBINOIHATH Ja00paTOPHbIE U MPAKTHUYECKUE PabOThl, COOMI0IaTh MpaBuiia
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

yMEHHE  KPUTUYECKH OIICHWBaTh W  HUHTEPIPETHPOBATH  HHQPOPMAIIHIO
OMOJIOTUYECKOTO COJIep KaHMsl, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX
HMCTOYHUKOB (CpeIcTBa MaccoBOM HWH(MOpPMAIUU, HAYYHO-TIOMYJISIPHBIE MaTepHalibl),
paccMaTpHBaTh TI00ATBHBIC KOJIOTHUECKHE TTPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH
10 OTHOIICHHIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHUE CO03/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE W YCTHBIE COOOIIEHUSs, 00001Ias
OMOJOTUYECKYI0 MH(DOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIh30BaTh
MOHATUUHBIN anmapat OMOJOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
HaumeHnoBaunue
No KomuuectBO OcCHOBHBIE BUIBI JIEATEILHOCTH
pa3aesoB U TEM [IporpammHO€E copepkaHnue
/n 4acoB oOyJaromuxcs

y4eOHOro npeaMera

Tema 1. buoJsiorusi Kak Hayka

1.1 | buonorus B cucreme | buonorus kak Hayka. CBsi3u OHOJI0THH PackpriBaTh conepkaHue TEpMUHOB U
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMU U MOHATUI: HAYYHOE€ MUPOBO33pPEHHUE,
JIPYTUMU €CTECTBEHHBIMHU HayKaMH, HAy4YHas KapTHHA MUPA, HAYYHBIH METOJ,
bunocodueit, peaurueit, STUKOH, THIIOTE34a, TCOPHA, MCTObI
SCTETUKOMN M IpaBoM. Ponb Groorun MCCIICNOBAHMAL.
B (hOPMHPOBAHIH COBPEMEHHOI HAYTHOI XapakTepu3oBaTh OMOJIOTHIO KaK HayKy,
KapTuHbI MuUpa. CuctemMa OMOIOTHIECKUX €€ MECTO H pOJIb CpELH JIpYTHX
€CTECTBCHHBIX HayK. [lepeuncisath
Hayx. paziesibl OMOJIOTHU B COOTBETCTBHUE
Hemoncmpayuu: ¢ 00bEKTaMM M3YyUYCHUS.
Ilopmpemui: 1. lapsun, I'. Mennens, Ha3spIBaTh BaskHEHIINE OTPACIIH
H. K. Kosnbuos, Jix. Yorcon u @. OMOJIOrMUECKUX 3HAHMI U 337124,
Kpuk. Tabnuywt u cxemwr: «MeToasl crosime nepes 6uonorueii XXI b.
MO3HAHUS
YKUBOM ITPUPOJBDY
1.2 | Meroasl mo3HaHUS | MeTobI T03HAHUS KUBOM TIPUPOIbI PackpriBaTh conepkaHue TEpMUHOB U

KUBOU MPUPOIBI

(HabmroieHue, HIKCIEPUMEHT, ONKMCaHUE,
U3MepeHue, Kiaccuduxanus,
MOJIETMPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

JHemoncmpauyuu:

MOHATUI: HAYYHBI METOJ, METOMBI
HCCJICJOBAHMS.

XapakTepu3oBaTh OCHOBHBIE METO/IbI
MO3HAHUS KUBOW MPUPOBI: HAOIIOACHUE,
SKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
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Tabnuywvl u cxemot: «MeTOABI TO3HAHUS
JKABOM TIPUPOIBI».

Jlabopamopnule u npakmuueckue
paoomoi:

[Ipaktuueckas padora Ne 1.
«Mcnonb30BaHNe pa3IuYHbIX METOJIOB
IPY U3yYCHUU OMOIOTHUECKHIX
OOBEKTOBY

KJIacCU(pUKaIus, MOJAECINPOBAHUE,
CTaTUCTHYECKasi 00padOTKa JaHHBIX

Hror

O 49aCoOB I10 TCMC

2

Tema 2. 7KuBbie cucTeMbl U UX OPraHU3ANUA

2.1

buonornueckue
CHUCTEMBI, TPOLECCHI
1 UX U3y4YECHUE

1

JKuBble cucteMbl (OMOCUCTEMBI) KaK
MpPEeIMET U3ydeHUs OMOJIOTHH.
OTauyne )KUBBIX CUCTEM

OT HEOPTAHUYECKON MPUPOIBI.
CBolicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHH OpraHu3ayy OHOCHCTEM:
MOJICKYJISIPHBIN, OpraHOUIHO-
KJIETOYHBI, OPTaHU3MEHHBIN,
MOMYJISILIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMO-T€OTICHOTHYECKHIA ),
ourochepHbIH.

Hayku, n3yyaromiyue 61ocucTeMsl
Ha pa3HbIX YPOBHSX OpraHU3aIUu.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OCHOBHBIE
MPU3HAKHU KU3HW», « Y POBHU

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHI: cCUCTeMa, OMOIOTHYeCKast
CHUCTEMA, 3JIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM,
0OMEH BeIlECTB, PA3MHOXEHUE, POCT,
pa3BUTHE, HACIEACTBEHHOCTb,
U3MEHYUBOCTD, Pa3IpaKUMOCTh,
HYHEPTrO3aBUCHUMOCTh, YPOBHH
OpraHu3alvu XKU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHIUIIBI
OpraHu3alui OMOCUCTEM: OTKPBITOCTD,
BBICOKASI YIIOPSI0YEHHOCTD,
CaMOpETryJISLNs, UEPAPXUYHOCTb.
[TepeuncnsaTh yHUBEpCAIBHBIE CBOMCTBA
YKUBOTO: €AUHCTBO XUMHUUYECKOTO
COCTaBa, pa3ApaXuMOCTh, JBHKCHUE,
rOMEOCTa3, pOCT U Pa3BUTHE,
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OpraHu3aluy )KUBOW MPUPOIBI».
Mogaenes monekynsl JIHK

HACIIEICTBEHHOCTh, N3MEHYUBOCTb,
3BOJIIONMS (TIPUCTIOCOOJICHHE

K U3MEHSIOIINUMCS YCIOBUSIM).
[TpuBOAUTE IPUMEPHI OMOCUCTEM
Pa3HOro YPOBHS OPTaHU3ALUU U
CpaBHUBATH MPOSIBIICHUS CBOMCTB
KUBOTO HA Pa3HBIX YPOBHSIX.
XapaxkTepru30BaTh OCHOBHBIE MPOIIECCHI,
IPOTEKAIOIINE B OMOCHUCTEMAX:

0OMEH BEIleCTB U MpeBpaIicHue
SHEPTUH, CAMOBOCIIPOU3BECHHE,
CaMOPETYJISIHS, Pa3BUTHE.

CobmronaTh npaBuia OEpexHOro
OTHOIIECHUS K KUBOW MPUpPOJIe

HToro uacoB mo teme

1

Tema 3. XumMHu4yeCcKril COCTAB U CTPOEHHE KJIETKHU

3.1

XHUMHUYECKHUI COCTaB
KJeTku. Boga n
MHUHEPAITbHBIE COJIN

1

XHMMHUYECKHUM COCTaB KJICTKH.
XHMMHUYECKHE JIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Boa n MuHEpAIbHBIE BEIIECTBA.
OyHKIMU BOJIbl U MUHEPAJIBHBIX
BellecTB B KieTke. [lognepxxanue
OCMOTHYECKOro 0OajaHca.
Jemoncmpayuu:

Juazpammur: «Pactipenenenue
XHMHUYECKHUX DJIEMEHTOB B HEXKHUBOM

IMpUupoaCH», «PaCHpC,Z[eJ]eHI/IG XUMHNYCCKUX

PackpbIBaTh cofiep:kaHie TEPMUHOB

Y TIOHSITHI: 3JIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIA
BOJbI KaK AUMOJb, BOJOPOJIHBIE CBSI3H;
ruapoduIbHbBIE U TUAPO(OOHBIE
BEIIIECTBA.

JlokazbIBaTh €IMHCTBO JIEMEHTHOIO
COCTaBa KaK OJJHO U3 CBOMCTB KMBOTO.
Pacnipenenstb XuMHYECKHE 3JIEMEHTHI
110 TPYIIAaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOW MPUPOJIEN.
Tabauyvt u cxemwr: «Ilepuoauaeckas
Ta0JIMIIa XUMHYECKUX DJIEMEHTOBY,
«CTpOEHUEMOJEKYIIbI BOJIbI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpraHnsMe; XapakKTCpru30BaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BbIsBIATE CBA3B MCKOY COCTAaBOM,
CTPOCHUCMMOJICKYJIBI XUMHWYCCKOT'O
COCOUMHCHUA U €TI0 (I)YHKI_II/ISIMI/I B KJIICTKEC

3.2 | beaku. CoctaB u benku. CoctaB u cTpoeHHE OEIKOB. PackpbiBaTh copepkaHue TEPMUHOB U
CTpOEHHE OEJIKOB AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB. MOHATHI: OCITKH, TTOTMMEPHI, MOHOMEPHI,
He3zamenumsbie u 3aMeHUMBIE AMUHOKHUCIIOTHI, IENTUAHAS CBSI3b,
AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIN MOJIUTICTITU/T, ICHATYpaITusl.
coCTaB. YPOBHU CTPYKTYPBI OCIKOBOM XapakTepr3oBaTh OCIKH KaK Ki1acc
MOJICKYJIbI (TIepBUYHAS, BTOPHYHAS, OpPTraHUYECKUX COCTUHEHUI;
TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). | KIacCU(PHUIIMPOBATH UX TIO CTPOCHUIO
XUMHUYECKHE CBOMCTBA OCITKOB. (rnoOynsipHbIe ¥ PUOPUIUISIPHBIE OCITKH ),
buonornueckue GyHKIINN OEIKOB. MIEPEUNCIIATh U XapaKTepHU30BaTh
Jlemoncmpayuu: byHKUIMU GENKOB
Tabauyvt u cxemwvl: «CTpoeHue
MOJICKYJIbI OSITKay.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOTIpenapaThbl
3.3 | depMeHTHI — DepMeHTHI — OMOJIOTHIECKUE PackpeiBaTh conep:kaHue TEPMUHOB U
OuoornYecKue KaTajan3aTophl. MOHATHI: ()ePMEHTBI, AKTHBHBIH
KaTaJIN3aTophbl Ctpoenue (epMeHTa: aKTUBHBIN [IEHTP, | LIEHTP, CyOCTpaTHas CeU(PUIHOCTD,

cybcTpaTHas cieniuGpuIHOCTb.
KodepmenTtsl. Butramussbi.
Otnunuusa pepMeHTOB

OT HEOPTraHUYECKUX KaTaTu3aTOPOB.

Ko(pepMeHTHI, OeITKHU-aKTHBATOPHI U
OENKU-UHTHOUTOPBI.

VYka3piBaTh oTIIMUUS ()EPMEHTOB

OT HEOPTaHUYECKHUX KaTaJIn3aTOPOB.
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Hemoncmpavwuu:

Tabnuyvl u cxemwvr: «CTpoeHHE
bepmeHTay.

Obopyoosanue.: 000pyI0BaHUE
JUIsl TPOBEAICHUS HAOI0ICHUH,
U3MEPEHHIA, YKCIIEPUMEHTOB.
Jlabopamopnuie u npakmuueckue
padombol:

Jlabopatopnas paborta Ne 1. «3yuenue
KaTaJIMTUICCKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMUIa3bl
WJIM KaTtajasbl)»

OOBsCHATH POJIb (HEPMEHTOB

B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B IIPOMBIIIUICHHOCTH, B METUITHE,

B TIOBCEHEBHOM >KM3HU YEIIOBEKA

34

VYraesonsl. JImmael

YTaeBobl: MOHOCaXapu bl (TJII0K03a,
pub03a u Ae30KCHpr003a), AUCaxapHIbl
(caxapo3a, JIaKT03a) U TIOJTHCaXapHIbI
(Kpaxmai, TTIMKOT€H, LEJUTI0JI03a).
buonornueckue GyHKIIUU YTIIEBOIOB.
JIMnuael: TPUTIULEPUIBL,
dbocdonunubl, CTEpOUIBI.

['uppodunbHO-THAPOGOOHBIE CBOMCTBA.

buonorndeckrue GyHKIIUH JTATIHJIOB.
CpaBHeHUE YIIIEBOJIOB, OEIKOB U
JIAMU0B KaK ICTOYHUKOB SHEPTHM.
Hemoncmpauuu:

Tabnuysl u cxemol: «YTICBOABDY,
«JInmmaeny.

Obopyoosanue: 060pyI0BaHNE

PackpeiBaTh copepkaHie TEPMUHOB H
MOHSTHUI: YTJI€BOIbl, MOHOCAXaPU/IBI,
JMcaxapu/Ibl, MOJKCaxXapuabl, TIOK03a,
pubo3a, ne3okcupudo3a, caxaposa,
JaKT03a, MajbTO3a, LEJTI003a
(keTyaTka), Kpaxmall, TJINKOTEH;
JIUTIA]IBI, TPUTTIUUEPUIBI (KUPBI, Macia),
dbocdonunupl, CTEpOUIBI.
XapakTepu30BaTh YIIICBOIbI, TUTHIBI
KaK KJIACC OPTaHUYECKUX COCTUHEHHI.
KnaccudummpoBats yriieBoasl ¥ TUTTHIBI
10 CTPOCHUIO; MEPEUHUCIIATh PYHKITUU
YTJIEBOAOB U JIUIUOB.

CxeMatnyecku U300paxkaThb CTPOCHUE
MOJIEKYJ YIJIEBO/IOB, JIUTTUIOB
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JUTSI IPOBEICHUST HAOJIOICHNUH,
M3MEpPEHUH, SKCIIEPUMEHTOB

3.5 | HykieuHoBbIC Hyxkneunossie kucnortsl: JJHKu PHK. PackpsiBaTh coziep;kaHue TEPMUHOB U
KUCIOThl. ATO Hykneotuasl — MOHOMEPBI MOHSATUN: 1€30KCUPUOOHYKIICUHOBAs
HYKJIEMHOBBIX KUCIOT. CTpoeHue u kucnota (JJHK), pubonyknennoBas
¢ynkunu JJHK. Ctpoenue u pyHkumnu kucnota (PHK), nykieorun,
PHK. AT®: crpoenue u pyHKIUU. IIOJIMHYKJICOTUAHAS LEIb
Jemoncmpayuu: (MOJIMHYKJIEOTH]T), KOMILUIEMEHTAPHOCTb,
Ilopmpemuwi: [Ix. Yorcon, ®@. Kpuk, ¢bynkuuu [IHK (xpanenne u nepegava
M. VYunxunc, P. ®panknus. HACJIeICTBEHHOW UH(OpPMAIIUH); BUJIbI
Tabnuyvl u cxemoi: PHK (undpopmanronHas, TpaHcHOpTHas,
«Hyxneunosbie kuciothl; JJHK», pubocomanbHas); aneHo3uHTpudocdar
«buocunres 6enka», «Ctpoenue (AT®), makpospruueckas CBA3b.
MoJIeKyJibl ATD». XapaKkTepu3upoBaTh HYKICUHOBBIE
Obopyodosanue: CBETOBOH MHKPOCKOII, KHCJIOTBI KaK XUMUYECKUE COCTUHEHUS
MUKpOIpenapaThl Y HOCUTEJIN HACIEICTBEHHOU
uH(pOopManu.
OTMeyaTh 0COOEHHOCTH CTPOCHUS
MOJIEKYJT HyKIernHOBBIX KucioT (JJHK,
PHK) u AT®.
CxemaTu4ecku U300pakaTh CTPOCHHE
HYKJICOTUZ0OB, MOJIEKYJI HYKJIEMHOBBIX
kuciot, AT®
3.6 | UcTopust u MeTOabI [{uTonorus — HayKa O KJIETKE. PackpriBaTh conep:kanue TEPMUHOB U

W3y4YECHUs KJIETKH.
Knerounas teopus

Knerounas teopust — nmpumep
B3aMMOJICUCTBHS UK U (PaKTOB
B HAYYHOM ITO3HAHUMU.

MOHATUM: KJIETKA, HUTOJIOTUS;
PAacCKpbIBATh COAEPKAHUE MOJIOKEHUN
KJIETOYHOW TEOPHUH.
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MeTo1bI U3y4YeHHS KIETKHU.
Hemoncmpayuu:

llopmpemeul:

A. Jleenryk, P. I'yk, T. IlIBaHH,

M. llInennen, K. bap, P. Bupxos.
Obopyoosanue. CBETOBOM MHUKPOCKOIL,
MUKpPOTIPEeTapaThl paCTUTEIbHBIX,
YKUBOTHBIX NOAKTEPHUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOorpadusiMu
KJIETOK, TIOJTy9€HHBIE C TIOMOIITBIO
CBETOBOTO U 3JIEKTPOHHOTO MHUKPOCKOIIA

[lepeuncnarh U xapakTepu30BaTh
OCHOBHBIE€ METO/Ibl U3YUCHUS KICTKHU:
(IpUrOTOBJIEHUE CPE3OB,

OKpallluBaHUE, MUKPOCKOITMPOBAHUE,
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE
KJIETOK M TKaHEM )

3.7

Kierka
KaK IIeJIOCTHAS
JKUBasi CUCTEMA

KineTka kak nenoctHas )kuBas CUCTEMA.
OO1ue npu3HaKy KJIETOK: 3aMKHYTast
HapyxHast MeMOpaHa, mosekysl JJHK
KAaK TEHETUYECKUH amnmapar, CuCTeMa
cuHTe3a Oenka. THIbl KIeToK:
DYKapUOTUYECKAS U IIPOKAPUOTUYECKAS.
Oco0EeHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOMN KIIETKH.

Knerounas crenka 6akrepuil. CTpoeHue
AYKapUOTUYECKON KIIeTKH. OCHOBHBIE
OTJINYMS PACTUTEIBHOU, KUBOTHOM U
rpubHoOit ki1eTku. [loBepXxHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsI CTCHKA,
TJIMKOKATNKC, UX (PYHKITUH.
[1nazmatuyeckasimeMOpaHa, ee CBOMCTBa

U PYHKIIUU.

PackpoiBath copepkanrue TEPMUHOB U
MOHATHI: KJIETKU (DyKapHOTHUYECKas,
IPOKApUOTHIECKAs), TUTa3MaTHICCKast
MeMmOpaHa (T1a3mMaieMMa), TIIMKOKAJIUKC,
TPAHCTIOPT BEIECTB (TTaCCUBHBIM,
AKTUBHBIN), Y7HAOIIUTO3 ((harommuros,
MUHOIIUTO3), SK301IUTO3, KIETOYHAS
CTCHKA, HYKJICOM/I.

CpaBHHBaTh MeXAy cOO00i
AYKaPUOTHUYECKHUE U MMPOKAPUOTHUECKHE
KJIETKH, OTMEYaTh CXOJICTBO W Pa3THUUS
B CTPOCHUU KIJIETOK OaKTepui,
KUBOTHBIX, PACTCHHUI U TPHOOB
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Hemoncmpavwuu:

Ilopmpemui: A. JleBeHryk, P. I'yk,

T. llIBann, M. llInerinen, K. bap,

P. Bupxos.

Tabauyvt u cxemwvi: «CTpoeHue
AYKAPUOTUYECKOUN KIIETKW», «CTpoeHue
KUBOTHOM KIIETKN», «CTpoeHUE
pacTUTENBLHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKI.
Obopyoosanue.: CBETOBO MHUKPOCKOII,
MUKPOIIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK

3.8

Crpoenue
3YKapUOTUYECKOU
KJIETKU

[{uTomna3zma u ee OpraHoubI.
OpHomeMOpaHHbIE OPTAHOU I KIETKU:
OIIC, anmapar ["osb15KH, TU30COMBI.
[ToyaBTOHOMHBIE OPraHOUIbI KIETKHU:
MUTOXOHIPUH, IJIACTUIBI.
[IpoucxoxieHre MUTOXOHIPUN U
riactua. Busl mioactu.
HememOpanHbie OpraHOUAbI KIETKHU:
pUOOCOMBI, KIICTOYHBIN IICHTD,
HEHTPHUOJIU, PECHUUKH, KIYTUKH.
OYHKIIMY OPraHOUAO0B KIIETKH.
Brurouenus.

SAApo — peryasTopHBIM IIEHTP KIETKH.
Crtpoenue snpa: saiepHas 000JI0UKa,
KapuoIuiazMa, XpoOMaTHH, SIIPBIIIKO.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHATHUI: IIUTOIIa3Ma, OPTaHOU/IbI,
snpormazmMarunyeckasceTs (II1C),
anmapart ['osbJKY, TU30COMBI, BaKyOJIb,
MUTOXOHJIPUH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEHKOIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIHI
HEHTp (LIEHTpOoCcOoMa), PECHUYKH,
KTYTHKHU, BKIIOUCHUS, SIAPO, sAepHas
00o010uKa, Kapuoruiazma, XpoMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuckIBaTh CTPOCHUE FYKAPUOTHUECKOU
KJIETKH 10 U300paKEHUSIM U

Ha MUKpOIIpenaparax;
KJIacCU(DUITMPOBATH OPTaHOUIBI
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XpomocoMbl. TpaHCTIOPT BELIECTB

B KJIETKE.

Hemoncmpavuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. llIBann, M. llneiaen, K. bap,

P. Bupxos.

Tabauywl u cxemwvr: «CTpoeHue
AYKApUOTUYECKOU KIeTKn», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKIY,
«CTpoeHue sapa KIETKn.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOIIPENapaThl pACTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopnule u npakmuyeckue
paoomoi:

JlaGoparopnas padota Ne 2. «M3yuenue
CTPOCHHUS KJIETOK PACTEHUH, )KUBOTHBIX U
OaKTepHil Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenapaTax U UX OMHUCAHHUE)

B 3aBUCUMOCTH OT OCOOEHHOCTEH hX
cTpoeHus (0JTHOMEMOpaHHBIE,
JByMEMOpAaHHbIE, HEMEMOPAHHBIE);
OTHCHIBATh (PYHKITH KaXKIOTO
OpraHoM/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE AJIPO KaK
MECTO XpaHEeHus, neperayu (yaIBoeHue
XPOMOCOM) U peaiu3aiuu
(TpaHCKpUIILINS ) HACTEACTBEHHOM
uH(GOPMAIIH KIETKH.

[lepeuncnsiTh U OMUCHIBATH KOMIIOHEHTBI
a5pa 1 uX QyHKINH;

CxemaTHuHO U300paKaTh CTPOCHHE
pPacTUTENBLHOU U )KUBOTHOM KIIETKHU.
OOBIACHATH OMOJIOTUYECKOE 3HAUCHUE
TpPaHCIOpPTa BEUIECTB B KIIETKE

Hroro yacos 1o teme 8

Tema 4. ) KusHenessTeJIbHOCTb KJIETKH

4.1 | OOMeH BelIeCTB. 2 OOMeH BellecTB, WK METa00JIU3M. PackpbiBaTh copepkaHue TEPMUHOB U
IImactnueckuit Accumusanus (IIaCTHYECKU 0OMEH) IIOHSTHI: OOMEH BEIIECTB U
obmeH. DOoTOCHHTES. U TACCUMMIISIIUA (SHEPTeTUUSCKUM peBpalieHrue SHepruu (MeTaboIu3M),
XeMocHuHTE3 00OMEH) — JBE CTOPOHBI €IMHOTO ACCUMMJIALIMSA, TIIACTHYCCKUN OOMEH,
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npoiecca metadonusma. Posb 3akoHOB
COXpaHEeHUs BEUIECTBA U SHEPTUU

B MTOHUMAaHUU MeTabonu3Ma. Tumel
oOMeHa BEeIIeCTB: aBTOTPO(DHBIN U
rereporpodHbiii. Ponbs dhepMeHTOB
B 0OMEHE BEIIECTB U NIPEBPAILICHUN
DHEPIUH B KIIeTKE. POTOCHHTES.
CaetoBast 1 TeMHOBasI (pa3bl
¢orocuntesa. Peakiuu gporocunresa.
DddekTuBHOCTh POTOCHHTE3A.
3HayeHue (HoToCUHTE3a AJIS )KU3HU
Ha 3emJe. BiusHue ycinoBuil cpeabl
Ha ()OTOCUHTE3 M CTIOCOOBI TTOBBIICHUS
€ro MPOAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XemMocuHTEe3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HAUYECHUE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3emuie.
Hemoncmpauuu:

Tlopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemvi: «XJI0POILIACTY,
«DOTOCUHTE3

JTUCCUMUJISIIUS, SHEPTeTUUECKU 0OMEH,
dboTocunTes, PpoToaus,
dbochopunupoBaHue, MEPEHOCTHK
IPOTOHOB, XEMOCUHTES3.

OmnuceiBaTh (HOTOCUHTES, MPOIECCHI,
MIPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BbISIBASITE MPUYMHHO-CIIEACTBEHHbBIE
CBSI3U MEXK]y TTOTJIONIEHUEM COJTHEUHOM
SHEPTUU XJIOPOPUIIIIOM U CUHTE30M
Mosiekysn ATO.

CpaBHUBATH UCXOJIHBIC BEILIECTBA,
KOHEUHBIE MTPOAYKTHI M YCIIOBUS
MPOTEKAHUS PEAKIIUN CBETOBOU U
TEMHOBOH (a3bl (HOTOCHHTE3A;
CpaBHuBaTh (POTOCUHTE3 U XEMOCUHTES3.
OueHuBarh 3HaUeHUE POTOCHUHTE3A U
XEMOCHHTE3a ISl )KU3HU Ha 3eMlie

4.2

DHEepreTuYecKui
oOMeH

DOHepreTuyecKkuii 0OMEH B KIIETKE.
Pacmenienue BenecTs, BbIIEIEHUE U
aKKyMYJIMPOBAHHUE SHEPTUH B KIIETKE.
Orarbl YHEPreTHYECKOro oOMeHa.
['mukonu3. bpoxeHnen ero BUIbI.

PackpbiBaTh coliep;kaHUE TEPMUHOB U
MOHSTHI: YHEPTreTUIECKUN 0OMEH,
[JIMKOJIN3, MOJIOYHOKHUCIIOE OPOKEHHUE,
CIUPTOBOE OpOXKEHUE, OUOIOTHUECKOe
OKHCJIEHUE, KIIETOYHOE JIBIXaHUE,
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Kucnopoanoe okucienue, win
KJIETOYHOE JipIxaHue. OKUCIUTEILHOE
dbochopunupopanue. IhHEKTUBHOCTH
HYHEPreTUYECKOro 0OMeHa.
Hemoncmpayuu:

Tabnuywl u cxemol. « TUNBITATAHUSY,
«Metabonuzm», K MUTOXOHIIPUS,
«IHEPreTUIECKUN 0OMEHY

JTUCCUMUIISTUS, (DEPMEHT.
XapakTepuzoBaTb OOMEH BEIIECTB U
peBpalleHUEe SHEPTUU (METa00IN3M)
KaK OJTHO UX CBOMCTB YKHBOTO.
[Tepeuncnsate 0COOEHHOCTH
TTACTHYECKOTO W SHEPTETHYECKOTO
oOMEHa B KJIETKE; yCTAHABJIUBATh
B3aMMOCBSI3b MEXKTy HUMHU.

Paznuuate TUIEI OOMEHa BEIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpO(HBIN.

OnuchIBaTh ATAMbl SHEPTETUYECKOTO
oOmeHa (TOArOTOBUTEIbHBIM,
OECKHUCIOPOIHBIN, KUCIOPOHBIN)

U CPaBHUBAThH UX MEXKITy COOOM.
XapakTepu30BaTh PEaKIMK TITUKOJIH3a,
OpO’KEeHMsI, KJIETOYHOTO JIbIXaHUS;
BBISIBIISITH TIPUYMHHO-CJICICTBCHHBIC
CBSI3U MEXKTY TJIMKOJIU30M, KJIIETOUHBIM
JBIXaHUEM U CUHTE30M MoJiekys ATO.
CpaBHuBath 3(HEeKTUBHOCTD
OECKHUCIIOPOTHOTO U KHCIOPOTHOTO
JTaroB

43

buocunTes Oenka

Peakiium MaTpUuyHOTO CUHTE3A.
['enernueckas uapopmarms u JJHK.
Peanusanus reHeTuaeckomn
uH(pOpMaIU B KIIETKE.

PackpbiBaTh copepkaHre TEPMUHOB
U MOHSITHIN: T'€H, TCHETUYCCKUU KO,
MATPHUYHBIN CUHTE3, TPAHCKPUIILIUA,
TPaHCIISIMS, KOJOH, aHTUKOJIOH,
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I'eneTnueckuii KO UEro CBOMCTBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsus — 6nocunTe3 Oernka.
Oransl TpaHcasaunu. Konuposanue
aMHUHOKHCIOT. Pois pubocoMB
ouocuHTEe3e OelKa.

Hemoncmpayuu:

Topmpemuwi: H.K. Kosb110B.

Tabnauyst u cxemwvi: «Ctpoenne JJHK»,
«Ctpoenne 1 (GyHKIIMOHUPOBAHUE TCHAY,
«Cunres Oenkay, «Pemmukanms [JHK,
«['eHeTHUECKUIT KOI.

Obopyodosanue: MOACIH- aNIUIAKAITUN
«¥Y nBoenne JITHK u Tpanckpumnius»,
«buocuHTE3 OCeIKaY

pubocoma, IieHTpaIbHAsI TOTMA,
MOJIEKYJIsIpHasi OMOJIOTHSI.

OmpenensaTh CBOWCTBA TEHETUIECKOTO
Koja (TPUTIIETHOCTD, OJTHO3HAYHOCTD,
BBIPOXKJIEHHOCTh, YHUBEPCAIBHOCTD,
HETICPEeKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuchIBaTh ATaNbl peaTn3alin

HACJIEJICTBEHHOU MH(OPMAIIUU B KIIETKE.

CpaBHUBATH PEAKIIMU MATPUYHOTO
cunre3amonekyia PHK u Genka B kietke

4.4

Hexnerounrie
(bOpMBI KUZHU —
BUPYCHI

Hexknerounsie OpMbI dKU3HU — BUPYCHI.
Hcropust OTKpBITHSI BUPYCOB

(M. Y. iBanoBckwit). OcobeHHOCTH
CTPOEHUS U KU3HEHHOTO [UKJIa BUPYCOB.
bakrepuodaru. bone3nu pactenui,
YKUBOTHBIX U YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc ummyHnoneduimra

yenoBeka (BUY) — Bo3oyaurens CITNU Ja.

OOpatHas TpaHCKPHIIIIUS, peBepTa3a u
unterpasa. [Ipodunakrrka
pactpocTpaHEHUS! BUPYCHBIX
3a00JIEBaHHUIA.

PackpriBaTh copepkaHne TEPMHUHOB U
MIOHATUI: BUPYC, BUPYCOJIOTHUS, KaIlCHJI,
6akTepuodar, BUpyc uMMyHOACHHUITNTA
yenoBeka (BUY), oHKOreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUYHYIO0 (POPMY JKU3HU;
O0COOEHHOCTH CTPOEHUS U
KHU3HEACSITETLHOCTH BUPYCOB.
OnuchIBaTh KU3HEHHBIN IIUKI BUPYCOB
UMMYHOAC(PHIINTA YeIOBEKa; pa3iniaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi
Mo3aukHn), bakrepuodar, BUY.
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Hemoncmpavwuu:

Iopmpemuwi: ]1. 1. IBaHOBCKHIA.
Tabauyvt u cxemwvl: «Bupyco»,
«bakrepuodarn»; «Ctpoenue u
*)u3HeHHbIN nuki Bupyca CIIN/]a,
Oakteprodaray.

Obopyoosanue: MOACIb CTPYKTYPbI
JAHK; MmarautHas Moaelb-aniInKalus
«CTpoeHHe KICTKW

OOGOCHOBBIBATH U COOJIIOIATh MEPHI
PO HIIaKTUKH PacIpOCTPaHCHUS
BUPYCHBIX 3a00JI€BaHUI
(pecriupaTopHBIE, KETYTOTHO-
KHILICYHBIC, KIICIIECBON SHIIC(aIHT,
BUY-undexius)

Htoro yacoB mmo teMme 6

Tema 5. PasMHoOKeHHe U MHAMBHAYAJbHOE Pa3BUTHE OPraHU3MOB

5.1 | )Kv3HEeHHBIH UK 1
KJIeTKH. Jlenenue

KJIETKU. MUTO3

KieTouHbIN UK, UIH KU3HCHHBINA ITMKIT
kietku. arepdasza u MUTO3.
[Tpomeccrl, mpoTekaromue B uHTEpdase.
Pennukanus — peakiusi MaTpU4HOIO
cunre3a JJHK. Ctpoenne xpomocom.
XPpOMOCOMHBIN HAOOP — KAPUOTHII.
JIMTIIIOMIHBIN U TarjIOUJHBIN
XPOMOCOMHBIE€ HA0OPBI. XPOMATHU/IBI.
[{uTonornyeckre OCHOBBI Pa3MHOKECHUS
Y UHJAUBUIYAJIBHOTO PAa3BUTHS
OpraHu3MoB. JleneHne KIeTKU — MUTO3.
Craauu muto3a. [Iporecchr,
MIPOUCXOSIINE HA PA3HBIX CTAIUAX
MHUTO3a. brogornueckuii CMbICI MUTO3a.
[Iporpammupyemasi THOCIb KIETKH —
aroITo3.

PackpwiBaTh conepkaHue TEPMUHOB U
MOHSATUN: KJICTOYHBIA UK, HHTEp(a3a,
penyIUIMKalus, XpOMOCOMa, KApUOTHII,
TaIuIOUAHBIN, TUTIIOMIHBIN
XPOMOCOMHBIA HA0Op, XpPOMATHUJIBL;
MHUTO3 €ro cTajauu: npodasa, meradasa,
anagasza, Tenodasa.

OnuchiBaTh KU3HEHHBIN ITUKIT KIIETKU;
NIEPEYUCIIATh U XapaKTepU30BaTh
NEpUOAbI KIIETOYHOI'O LIMKJIA,
CpPaBHUBATh UX MEXIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HA0OPHI KJIETOK.
CpaBHHBATh CTaIUA MUTO3A.
PaznuyaThs Ha MUKpoOIpenaparax
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Hemoncmpavwuu:

Tabnuysl u cxemol: « KIeTOYHBIN UKD,
«Pemmkanus [JHK», «Ctpoenue
XPOMOCOMBDY, K MHTO3»; MarHUTHas
MOJCTb-aIIUIHKAIMS «JleIICHIE KISTKI,
mojens JITHK.

Obopyodosanue: CBETOBOM MHUKPOCKOIT U
Mukpornpenapat «Kapruokunes B KiieTkax
KOpEIIKa JIyKay.

Jlabopamopnuie u npakmuveckue
paoomot:

JlaGoparopnas padota Ne 3.
«Habmronenrne MuTO3a B KIIETKaX
KOHYHKa KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOITperapaTax»

Y PUCYHKAaxX CTauy MHUTO3a.
PackpriBaTh OHo0ornuecKuit
CMBICII MUTO3a
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Dopmbl
Pa3sMHOXKEHUS
OpraHu3MOB

dopMbl pa3MHOKEHUSI OPTAHU3MOB:
OecroJ0€ U IOJIOBOE.

Bupl 6ecrionoro pa3MHOKEHHUS:
JieJIEHUE HaJIBOE U IIOYKOBAHUE OTHO-
Y MHOT'OKJIETOYHBIX, CIOPOOOpa30BaHMUE,
BEreTaTUBHOE Pa3MHOKCHHUE.
HckyccTBEHHOE KIIOHHUPOBAHUE
OpraHU3MOB, €r0 3HAYCHUE
JUTSICEIICKITUH.

[TosioBOE pa3sMHOKEHUE, ETOOTIUYHS
OT 0€ecCITI0JIOTO.

Jemoncmpayuu:

PackpriBaTh conepkaHue TEPMUHOB
Y TIOHATUM: pA3MHOKEHHUE, KIIOH,
MOJIOBBIE KJIETKHU (TaMeThI),
SIMIEKIIETKA, CIEPMATO30M/I, 3UT0Ta,
JICJICHHE HaJIBOE, TOYKOBAHHUE,
CHOPYJISIIIUS, (PparMeHTalus,
BETE€TaTUBHOE PAa3MHOXKEHUE,
CEMEHHOE pa3MHOXKEHUE, ONbUICHHE,
JIBOITHOE OIUJIOJIOTBOPEHUE, TTOJIOBHIE
JKeJe3bl, CECMCHHUKH, SUYHUKH,
OTUIOJIOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauyvt u cxemvl: «OOPMBI
Pa3MHOXEHUS OPraHU3MOBY, «J|BOMHOE
OIUIOIOTBOPEHUE YIIBETKOBBIX
pacteHuity, «Jlenenue KiIeTku OakTepum,
«BereratuBHOE

pa3MHOXKEHUE pacTeHui», «CtpoeHune
MIOJIOBBIX KJIETOK»

XapakTepuszoBaTb 0COOEHHOCTU

¥ 3HaYeHue OECroIoro U MOJIO0BOTO
CIOCOO0B Pa3MHOXKEHUSI.

Beigenstes Buasl Oecmonoro
Pa3MHOEHUS; BBISBIIATh B3aUMOCBSI3U
MexIy hopMaMu U criocodamu
Pa3MHOXEHUS, U UX OMOJIOTHYECKUM
3HAYCHUEM.

Bnagets npuémamu BEreTaTMBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX paCTEHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh MOJIOBBIC KIIECTKH:
STMTICKJICTKH, CTIEPMATO30U/IbI;
BBISIBJISITh OCOOEHHOCTH MX CTPOSHUS

53

Meiios

Meiio3. Craguum Meiioza. IIpoueccsl,
MIPOUCXOAIINE HA CTAAMIX Meno3a.
[ToBeneHrne XxpoMoCoM B MEHO3E.
Kpoccunrosep. buonorndyeckuii CMbICT U
3HAYEHHE MEKO03a.

Jemoncmpayuu:

Tabnuywvl u cxemol.: «JleIeHHE KICTKN,
«Menios».

Obopyoosanue.: monenb JIHK; maruutHas
MOJIETb-aNIIIUKaIUs

«JleneHne KIeTKn»

PackpoiBaTh copepkanrue TEPMUHOB H
MMOHSTHUM: MEHO03, KOHBIOTaIlus
XPOMOCOM, MEPEKPECT (KPOCCUHTOBED)
XpPOMOCOM, TaMEThI.

XapakTepu3oBaTh MEHO03 KakK Crocob
KJIETOYHOTO JICJICHHSI; OTIMCHIBATh MEHO03
0 CTaJIUsIM; CPAaBHUBATh CTaJAMH Me03a
¥ MUTO3a.

Paznuuate Ha pECYHKaxX CTaguu MenHo03a;
pacKpbIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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54

O6pazoBanue u
pa3BUTHE TIOJIOBBIX
KJICTOK.

["'ameTorenes — Imponecce 06p8,30BaHI/I}I
ITOJIOBBIX KJICTOK YKMBOTHBIX.
ITonoBele Kene3bl; CEMCHHUKU M SUUHUKH.

PaCKpBIBaTI) COACPKaHNC TCPMHUHOB U
TTOHSTHM: raMCTOIrcHE3, CIICpMaTOICHE3,
OOI'CHE3, CIICPMATO30U /[T, aKpOCOMA,

OrmogoTBOpEeHNE OOpa3oBaHue ¥ pa3BUTHE TOJOBBIX KJICTOK — | AMIIEKIIETKA, OJAPHBIE TEIIbLA.
rameT (CrepMaTo30ul, SIMIeKIeTKa) — XapaxkTepu3oBaTb 0COOEHHOCTU
CIiepMaToreHes3 u raMeToreHe3a y *UBOTHBIX U €ro CTaJluu;
oorenes. OCOOEHHOCTH CTPOEHHMS MOJIOBBIE  KIETKM  JKUBOTHBIX U
HfIHCKJ'I@TOK U CIIEPMATO30MUI0B. OIIMCBIBATDH ITPOHICCC UX PA3BUTHS.
OHHOHOTBOPQHHQ HapTeHoreHe?,. CpaBHI/IBaTB CIICPMATOICHE3 N OOT'CHE3.
Jlemoncmpayuu: OnuckIBaTh OMIIOAOTBOPEHHE,
Tabauyvt u cxemwi: «IlpsiMoen HenpsiMoe OHOIOTUYECKOe 3HAUCHIE
pa3BuUTHEY, «I aMeToreHes OIUIOTOTBOPCHUA
Yy MJIEKOIIUTAIOUIUXHU YEIIOBEKaY.
Obopyodosanue.: Mosiensb MeTada3zHON
XPOMOCOMBI, MUKPOCKOII, MUKPOTIpEnapaThl
«CrniepmMaTo30U/Ibl MIIEKOTIUTAIOIIETOY,
«SIHLEeKIeTKa MIIEKOTIUTAIOIETOY.
Jlabopamophule u npakmuyecKkue padoomol:
JlaGoparopnas padota Ne 4. «M3yuenue
CTPOEHHUS TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»

5.5 | UunuBugyansHoe NHnuBuayaibHOE pa3BUTHE (OHTOTEHES). PackpbiBaTh cojiep:kaHue TEPMUHOB
pa3BUTHE OMOpHOHANIbHOE Pa3BUTHE U TIOHSITU: OHTOTEHE3,
OpPraHu3MOB (aMOpuorenes). Jransl SMOPHOHAIEHOTO AMOpUOreHe3, 3Urora, ApoOsIeHue,

Pa3BUTHA Y IIO3BOHOYHLIX )KUBOTHBIX !

OJ1acTOMEDHI,
MOpyJia, OacTysia, 01acToeb,
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npo0sieHne, racTpyJssus, OpraHoTeHe3. | racTpyJia, HepyJia, OpraHOreHes;

[TocTamOproHabHOE pazBuTHe. THITBI 3apOJIBIIIEBHICIIUCTKA: IKTOIepMa,
MOCTIMOPHOHAIBHOTO Pa3BUTHS: Me30/IepMa, SHTOIEPMa;

npsMoe, He TIpsiMoe (JIMIMHOYHOE). OCTIMOPHOHAIEHOE Pa3BUTHE: TIPSIMOE
BnustHue cpenbl Ha pa3BUTHE U HEeTpsMoe (JTUIMHOYHOEC);
OpraHu3MoB; (PaKTopbl, CIOCOOHBIE MeTaMop§o3, Meracropa, MUKpPOCIIOpa,
BBI3BIBATH BPOXKJICHHBIE YPOJICTBA. IBUTBIIEBOE 36PHO, CIIEPMUH,

Poct u passurue pactenuid. OHTOI€HE3 | 3apOBILIEBEINA MEIIOK, JBOMHOE
LIBETKOBOI'O PACTEHHMS: CTPOECHUE CEMEHH, | OIIIOI0TBOPEHHE.

CTaJuu PA3BUTHSL. Omnpenensrs 3Tanbl SMOPHOHATIBHOTO
Hemoncmpayuu: pPa3BUTHS XOPAOBBIX HA CXEMAX U
Tabnuyvl u cxemvr: « OCHOBHBIE CTAIUHM | [IpenapaTax M OMUCHIBATH IPOLIECCHI,
OHTOTreHe3a», «[Ipsamoe u HenpsiMoe IIPOUCXOAIINE HA KAXKIOM JTarle.
pasButTHe», «/IBOMHOE omIonoTBOpeHue | CpaBHUBATH MEPUOJIBI OHTOTCHE3A;
YLBETKOBBIX PaCTCHUI» IpsIMO€ U HETpsIMOE (JINYMHOYHOE)

MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIITN YEeTIOBEKA U IPYTUX
XOP/IOBBIX.

OOBACHATH OMOJOTUYECKOE 3HAUCHUE
pa3BUTHS ¢ MeTaMop(Ho30M;
OTpHULIATEILHOE BIMUSIHUE aJIKOTOJIA,
HUKOTHHA U JAPYTUX TePaTOTCHHBIX
(bakTOpOB HA pa3BUTHUE 3aPOJIbIIIIA
YeIoBeKa.

OnuceIBaTh MPOIECC TBOHHOTO
OTUTOZOTBOPEHUS Y IIBETKOBBIX
pacTeHui

HToro yacoB o teme 5




Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB

6.1 | I'eneTnka — Hayka | [Ipenmer v 3a7a4M TEHETHKH. PackpsiBaTh coziep;kaHne TEPMUHOB U
O HACJIEJICTBEHHOCTH Ponb nuronoruu u sMOpUOIOruu IOHATUM: T€H, T€HOM, T€HOTHII,

Y U3MEHYUBOCTH B CTAaHOBJICHUM F€HETUKH. BKiias (beHOTHI, XPOMOCOMBI, aJUIEIIbHBIE TeHbI
POCCUNCKHX U 3apyOEIKHBIX yUEHBIX B (ayutenu), rOMO3UIOTa, FETEPO3UTOTA,
pa3BUTHE T€HETUKH. METOIBI TEHETUKN | JOMHHAHTHBIN IpU3HaK (T€H),
(THOPUIOTOTUIECKUH, pelLeCCUBHBIN NpHU3HAK (T€H), YUCTas
LIUTOTCHETUYECKUN, MOJIEKYJISIPHO- JIMHUS, TUOPHI.

TeHETUYECKU). [TepeuncnsaTe U XxapakTepu30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHUS. METOAbBI TEHETUKMU: m6p1/1110J10r1/I%CKI/Ip”I,
['eHeTHYeCKast CHMBOJIHKA, HATOT€HETUYECKUI, MOJICKYJISIPHO-
HCIIOJBb3yCMas B CXCMaAx CKpGH.IPIB&HPIfI. FeHeTquCKHﬁ; JOMUWHAHTHEBIE U
Hemoncmpayuu: pELIECCUBHBIE NTPU3HAKU PACTECHUN U
Iopmpemuwi: I'. Menpnens, T. Mopras, SKUBOTHBIX.

H. 1. BaBI/IJ'IOB, C.C. quBepI/IKOB, TTonp30BaThCSI TEHETUYCCKOU

H. B. Tumogees-PecoBckuil. TEPMUHOJIOTHUEN U CUMBOJIUKOU
Obopydosanue: MOJIENb- ANILIHKALMS JUIs1 3aIIMCH TCHOTHUIIMYCCKUX CXEM
«MoHOTHOpUHOE CKPEIIUBAHKE, CKpEILUBaHMS

rep6apuii «['opox moceBHOI»

6.2 | 3aKOHOMEpPHOCTH | 3aKOHOMEPHOCTH HaCJIEOBAHUS PackpriBaTh copepkaHue TEpMUHOB
HAaCJICIOBAHUS MPU3HAKOB, YCTAHOBJICHHbIC Y TIOHSITUI: MOHOTUOPUIHOE
[IPU3HAKOB. I'. Mennenem. Monorubpumanoe CKpelnuBaHue, (EeHOTUITMYECKHE
Monorubpuanoe CKpeIIMBaHue. 3aKOHETMHOOOpa3us TPYIIbl, THOPUIOTOTUUECKUN METO/I,
CKpEILINBAHUE ruOpUIOB MEPBOro nmokoseHus. [IpaBuino | YUCThIE TUHUU, JOMUHUPOBAHUE I'€HOB

JOMHWHHUPOBAHMA. 3akoH paciCIlICHUA
IIPU3HAKOB. I'nmoTe3a YUCTOTHI raMeT.
[TonHOEM HemoaHOE AOMHUHHUPOBAHUC.

(moJtHOE, HETOJHOE), paclIeTUICHUE
B IIOTOMCTBE.
OnuckIBaTh METOAUKY MPOBEICHUS
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Hemoncmpavwuu:

Ilopmpemuwi: I'. Mennensb.

Tabauywl u cxemol: «MoHOTUOPHUIHOE
CKpEIIMBAaHUE U €r0 HUTOT€HETUYECKAs
OCHOBa», «3aKOH PACILEIJIEHUS U €r0
LHATOr€HETUYECKAs] OCHOBAY», «3aKOH
YUCTOTBI TAMET.

Obopyoosanue:

Moenu-annkannn «MoHoruopuaHoe
cKkpelmuBanuey, «HenosHoe
JTOMUHHUPOBaHUEY, TepOapuii «I'opox
ITIOCEBHOMN

I'. MenenemMonsITOB 10 N3YUYECHUIO
HACJIeIOBaHUSI OJTHOM Maphl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackppIBaTh copep:kaHne 3aKOHOB
eAMHOO00pa3us THOPUJIOB ITEPBOTO
MIOKOJICHUSI U 3aKOHA PACIIETIIICHUSI.
OOBICHATH THIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMBl MOHOTHOPHUTHOTO
CKpeNIMBaHus, OOBIACHSITH €TO0
IIUTOJIOTUYECKHE OCHOBBI M PEIIaTh
TCHETHYCCKHUE 3aa9n

HAa MOHOTHOPHUHOE CKpEIUBaHUE

6.3

JurunGpunHoe
CKpCIIUBAHHE.
3aKkoH
HE3aBHCHUMOI0
HACJICIOBAHUS
MIPU3HAKOB

JluruOpuaHoe cKpeluBaHue. 3aKOH
HE3aBHCUMOTO HACJIEIOBAHUS
npu3HaKoB. [luToreHeTnueckrne OCHOBBI
JUTHOPUIHOTO CKPEITUBAHMUS.
AHaIM3MpyIOLIEe CKPEIINBAHUE.
Hcnonp30BaHre aHATM3UPYIOILLETO
CKpEIIMBAHUS JJI ONIPEIeTICHUS
T€HOTHIIA OCOOMU.

Hemoncmpavuu:

Ilopmpemui: I'. Mennens.

Tabauyvt u cxemwl: «JlurudbpuaHoe
ckpeluBanuey, « L {luronornueckue
OCHOBBI IUTUOPUTHOTO CKPEIIUBAHUS.
Obopyodosanue: MOCIb- ANTUTHKAIIHS
«/lurnbpuHOE CKpEINBaHTIE)

PackpeiBaTh conepkaHne TEPMUHOB U

TIOHSATHIA: JTUTUOPUIHOE
CKpEIIMBaHUE, aHaJIM3HUpYyIoIIee
CKpelllUBaHUE.

OmnmceiBaTh ONBITH I'. Mennens

10 U3YUYCHUIO HACJIEJOBAHUS JBYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpriBaTh conepxkaHue 3aKOHa
HE3aBUCHUMOTOHACIIEIOBAHUS ITPU3HAKOB.
[IprMeHATs MAaTEMATUYECKUN PACUET
C TIOMOUIBIO METOJa MEPEMHOKEHUS
BEPOSITHOCTEN M 3aMUCh C MOMOIIBIO
(EHOTUIMYECKUX PaTUKATIOB
paciierieHns] MPU3HAKOB Y TOTOMKOB
110 )CHOTHUITY U TCHOTHITY.
3anuchIBaTh CXE€Mbl JUTHOPUIHOTO
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CKpCIIUBAHUA, OOBSICHATH €0
OUTOJOIrM4YCCKHUE OCHOBBI U PCIIATH
T'CHCTUYCCKHUEC 3a4a4Yl Ha I[I/IFPIGPI/II[HOC
CKPCUIMBAHHC

6.4

CueruieHHOE
HACJIEIOBAHUE
MIPU3HAKOB

CueruieHHOE Hacjle0BaHUE MTPU3HAKOB.
Pa6ora T. Moprana 1o cuerjieHHOMY
HacJIeq0BaHUIO TeHoB. Hapyiienue
CUEIJICHUS T€HOB B pE3yJIbTaTe
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJICJICTBEHHOCTH.

['eHeTHYECKHE KAPTHI.
Hemoncmpavuu:

Ilopmpemuwi: T. Mopras.

Tabnuywr u cxemol: «Metios»,
«l'eHeTHUECKNE KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKA,
«B3anmoaeiicTBUE aJUICIbHBIX T€HOB).
Obopyodosanue.: MAKpOIIpeniapat
«dpozoduna» (Hopma, myTamuu GopMbI
KPBUIBEB U OKPACKH TE€Ja), MUKPOCKOII,
Moenb-anminkanus «llepekpéct
XPOMOCOM.

Jlabopamopnvle u npakmuyeckue
paoomboi:

JlaGoparopnas padota Ne 5. «M3yuenue
PE3yIHTATOB MOHOTUOPHUIHOTO

U TUTHOPHUIHOTO CKPEITUBAHUS

PackpsiBaTh copep:kaHHE€ TEPMHUHOB
151 MOHSTHM: CLICTIJIEHHOE
HacJIEIOBAHUE [IPU3HAKOB,
pEKOMOUMHAIMS T€HOB,

T€HETUYECKHUE KapPThl XPOMOCOM,
MOpPraHuja.

Ha3zpiBaTh OCHOBHBIE TTOOKEHUS
XPOMOCOMHOU TEOPUU
HacneacTBeHHocTu T. Moprana;
pacKphIBaTh coziepKaHue padOThI

T. MopraHna 1o ClerjIeHHOMY
HACJIEIOBAaHUIO T€HOB U IIPUYMHBI
HapylLIECHHs CLEIUIEHUS MEXIy T€HaMU.
3anuceIBaTh CXEMbI CKPEIIMBAHUS

IIPY CLICTJIEHHOM HacCJICIOBAHUU,
OOBSCHATHh MPUIUHBI PEKOMOWHAITAN
TE€HOB, ONPEAEIIATh YNUCIIO IPYIII
CLICIUIEHUS I'€HOB; PeIlIaTh TEHETUUECKUE
3a/1a4M Ha CLCIJICHHOE HACIEI0BAHUE
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y 1p0o30¢uiIbl Ha TOTOBBIX
MUKpOTIpenaparax»

6.5 | 'eneruka moa. ['eneTuka nosa. XpoMOCOMHOE PackpriBath conep:kanue TEPMUHOB U
HacnenoBanue OIpeeNIeHHE 11o1a. AyTOCOMBI U HOHATUN: XpPOMOCOMHBIN HaboD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ' OMOraMeTHBIE U | ayTOCOMBI, ITI0JIOBBIE XPOMOCOMBI,
CLEIJICHHBIX C TI0JIOM reTEPOraMeTHBIE OPTaHU3MBI. TOMOTaMETHBIN MOJI, TETEPOraMETHBIN

HacnenoBanue npu3HaKkoB, CUEIUICHHBIX | I1OJI, CUEIJIEHHOE C ITOJIOM HaCJIeI0BaHUE
C TIOJIOM. IIPU3HAKOB.
emoncmpavyuu: OOBACHATH HUTOJOTUYECKHE OCHOBBI
Topmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOT'O MEXAHU3Ma OIPEACICHUS
H.N. BaBunos. 10J1a y pa3JUYHbIX OPTaHU3MOB.
Tabnuywvl u cxemul: «I'eHeTHKa oAy, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEN0BaHUA, HACJIENOBAaHUS IPU3HAKOB, CLEINIEHHBIX
CLIEIUIEHHOT'O € MoJIoM», « KaproTursl Y HE CLEIUICHHBIX criosioM. Pemare
YEJI0BEKA U KUBOTHBIX)» TEHETUYECKHUE 3a1a4X Ha HACJIEIOBAHNE
CLICIJICHHBIX C II0JIOM IPU3HAKOB

6.6 | I3MEeH4YHBOCTS. N3meHunBOCTh. BHIbl ”3MEHUMBOCTHU: PackpriBaTh conep:kanue TEPMUHOB U
HenacnencrBennas HEHACJICICTBEHHAsl U HACJICICTBEHHAs. MOHSATHN: U3MEHYUBOCTD,

U3MEHYMBOCTD Ponb cpensl B HEHACIEACTBEHHOU HACJICCTBEHHAs! U3MEHYUBOCTb,

M3MEHYMBOCTU. XaPAKTEPUCTUKA
MOIU(PUKATUOHHOW N3MEHUYHUBOCTH.
BapuanmoHHbIN psig U BapualMOHHAas
KpuBas. Hopma peakunu npusHaka.
KonnuecTBeHHbIE U KAUECTBEHHBIE
IIPU3HAKUA U UX HOPMa PEAKLIUH.
CpoiicTBamMo I (PUKAITUOHHOM
WU3MEHUYUBOCTH.

HEHACJIE/ICTBEHHAs! U3MEHUUBOCTb,
MOAU(UKAITMOHHAS] ”3BMEHYUBOCTD,
BApUALIMOHHBIN psAJl, BADUAHTA,
BapUallMOHHAsl KPUBasi, MPU3HAK,
HOpMa peaKifu, KOJIMYECTBEHHbIE U
KAuECTBEHHBIE TPU3HAKHU.
Knaccudummposats BUIbI
VU3MEHYMBOCTH U BBISBIISITH UX
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Hemoncmpavwuu:

Tabnuysl u cxemol: «Bunpl
U3MEHUYUBOCTIY, «MoaudukarmoHHas
U3MECHUYUBOCTH.

Jlabopamopnuie u npakmuueckue
paoomoi:

JlaGoparopnas padota Ne 6. «M3yuenue
MOIU(PUKAIIMOHHON N3MEHUYNBOCTH,
MOCTPOCHUE BaPUAITMOHHOTO Psa U
BApUALIMOHHON KPUBOIN»

OMOJIOTHYECKHE OCOOCHHOCTH.
[lepeuncnsath cBOMCTBA
MOAU(UKAITMOHHON N3MEHYHUBOCTH H
OOBSCHATH €€ 3HAUCHHE JIJIST OPTaHU3MOB.
Pa3zanuaTh KOJIMYECTBEHHBIE U
KauyeCTBEHHBIC TIPU3HAKH, CTPOUTH
BapUAIMOHHBIN PsiJl, BAPUAIIMOHHYIO
KPUBYIO, BBIYUCIISITh CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJIGILCTBeHHa}I
HU3MCHYHUBOCTD

HacneacTBeHHas, wiv TeHOTUITMYECKAS
n3MeH4YnBOCTh. KoMOMHaTHBHAS
M3MEHUYMBOCThb. Melo03 1 oI0BOM
MIPOIIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTU. MyTallMOHHAs
U3MEHYHUBOCTb.

Knaccudukanuys MyTamuii: reHHBIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacToTa 1 IpUYUHBI MyTALUN.
MyTareHHbie (aKTOPBHI.

3aKOH TOMOJIOTHUYECKUX PSIJIOB

B HACJIE/ICTBEHHON U3MEHYMBOCTHU

H. W. BaBunosa. BHesnepHnas
HACJICICTBEHHOCTb U

W3MEHUYMBOCTD. Jemoncmpayuu:
Hopmpemuwi: I'. ne ®pus, H. 1. BaBuiios.
Tabauyst u cxemvi: «MyTalmoHHas

PackpbiBaTh cojiep;kaHUE TEPMUHOB U
TIOHATHUN: HACJICICTBECHHAS
M3MEHYMBOCTH, KOMOMHATUBHAS
U3MEHYUBOCTb, MyTallMOHHAS
W3MEHUYMBOCTb, MyTaHT, MyTallUH:
Te€HHbIC, XPOMOCOMHbBIC, T€HOMHBIE;
MOJIUTUIOUTUSI, AHEYTIOW NS, MyTareH#bI.
XapakTepu3oBaTh HACJIEACTBEHHYIO
U3MEHYUBOCTD; (POPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKUX PSAT0B

B HACJIEJCTBEHHON M3MEHUYMBOCTH

H. . BaBunoBa 1 0OBICHSTH €ro
3HAYEHUEIIST OMOJOTMU M CEJICKIHH.
Knaccudummposars MyTanuu: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U IPUBOJAUTH
IIPUMEPBI My TaIUH.

OOBACHITH TPUYUHBI BO3SHUKHOBEHHUS
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U3MEHYHBOCTbY.

Obopyoosanue. MUKPOCKOTI,
MuKponpenapar «/[po3oduiia» (Hopma,
MyTauuu (GOpMbI KPbUIBEB U OKpacka
Tena); KOMHaTHbIE PACTEHUS C IECTPOM
OKpacKOH JINCTHEB.

Jlabopamopnule u npakmuueckue
paoomoi:

JlaGoparopnas padorta Ne 7. «AHanu3
MyTalui y 1po30(huiIsl Ha TOTOBBIX
MHUKpOIpernapaTaxy»

MyTalui, posib (PaKTOPOB-MyTare€HOB.
CpaBHUBaTh BUJbl MyTallUN; BBISBIATD
IIPUYMHBI HACJIEICTBEHHON
U3MEHUYMUBOCTH, UCTOYHUKHA MYTareHOB
B OKpY’Karolien cpeie (KOCBEHHO).
XapakTepu3oBaTh BHESACPHYIO
HACJIEICTBEHHOCTb U U3MEHYUBOCTb

6.8

I'eneTuka yeoBeka

I'enernka uenoseka. Kapuorun
YeJIOBEKA.

OCHOBHBIEC METOJIbI TCHETUKHU
YeJI0BEKa: N'eHEaJOrnueCKui,
ONMM3HEOBBINA, IUTOTCHECTUUCCKUI,
OMOXUMHUYECKUM, MOJIEKYIISIPHO-
T€HETUYECKUH.

CoBpeMeHHOE Omnpe/ieIeHUE TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUIIMPOBAHKE, B TOM YHCIIE

¢ nomonipto [11[P-ananu3a.
HacnencrBennbie 3a001eBaHus
YeJI0BeKa: reHHbIe 00JIe3HH, 00JIe3H!
C HaCJIeACTBCHHOU
MPEIPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE
ooine3nn. CoMaTu4ecKue u
T€HEPATUBHBIE MYTAIlWH.

PackpoiBath copepkanue TEPMUHOB U
NOHATHN: KAPUOTHUII YEIOBEKA,
IUTOT€HETUYECKUIA METOI,
TCHEATOTMYECKUI METOT, POJIOCIOBHEIE,
OJM3HEIIOBBIA METO/I, HACTIEACTBEHHBIC
0ose3Hu: (MOHOTCHHBIC,

C HacJIeACTBECHHOH
PEPaCIOI0KEHHOCTBIO,
XPOMOCOMHBIE), MEANKO-TEHETUYECKOE
KOHCYJIbTUPOBAHUE.

[Tepeuncnarb 0COOEHHOCTH U3YUCHUS
TCHETUKHU YEJIOBEKA; TPUBOIUTD
IPUMEPHI HACJIEICTBEHHBIX O0JIe3HEH
YeJI0BEKa, XapaKTePU30BaTh METObI UX
npoUIIaKTUKK; 0O0CHOBBIBATH 3HAUCHUE
MEINKO-TEHETHYECKOTO
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CtBoJioBbIe KJIETKHU. [IpuHIIUTIBI
3JI0POBOTO 00pa3a KU3HM, TUArHOCTUKH,
PO UIAKTHKY 1 JICUCHUS TEHETUICCKUX
Oone3Hel. MemKo-reHETHYSCKOE
KOHCYJIbTUPOBaHKE. 3HAUCHUE
MEIUIIMHCKON IT'€HETHUKH

B MIPEIOTBPAIICHUN U JICYCHUU
FeHETHYECKHUX 3a00JIEBAHMI UEJIOBEKA.

Hemoncmpavuu:

Tabnuywvl u cxemol:
«HacnenoBanue pesyc-akropay,
«I'enernka rpynn

KpOBWY.
JlabopamopHule u npaxmuyeckue
paoomoi:

[TpakTuueckas padora Ne 2.
«CocTaBiieHHE U aHaJIU3 POJIOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHMUSL.
BbIsSBIATE U cCpaBHUBATh MEXY COOOM
JOMHUHAHTHBIE U PELIECCUBHBIE MPU3HAKU
YeJI0BeKa.

CocTaBniaTe 1 aHAIM3UPOBATh
POJIOCIIOBHBIE YETIOBEKA

HToro yacoB o teme

8

Tema 7. Cestekuusi OpraHu3mMoB, OCHOBbI

OMOTEeXHOJIOTHH

7.1

Cenexkuus Kak HayKa
U IIpoLecc

1

Cenexkuus Kak Hayka ¥ Iporiecc.
3apoXKACHUE CEJIEKIIUU U JIOMECTUKALIHS.
Yuenue H. 1. BaBunosa o nenrpax
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIX PACTCHUM.

I{eHTpBl IPOUCXOXKACHHUS TOMAITHUX
JKHBOTHBIX.

Copr, nopoaa, mramMm.

PackpsiBaTh coziep:kaHUE TEPMUHOB
Y TIOHSITUH: CEJIEKIHUS, COPT,
opoJja, IMTaMM, TOMECTUKALIHS,
WJIM OJJOMAIlIHUBAHUE, IEHTPbI
MHOT'000pa3usi ¥ IPOUCXOKIACHUS
KYJIbTYPHBIX PACTCHUU U
YKUBOTHBIX, THOpUIU3aIHs,
HCKYCCTBEHHBINH OTOOP.
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Hemoncmpavwuu:

Ilopmpemuwi: H. 1. BaBunos.
Tabauywl u cxemwl: xapta «LleHTpHBI
MHOT000pa3usi ¥ MPOUCXOKICHUS
KYyJbTypHBIXpacTeHuit», «[lopobl
JIOMAIIIHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTCHUIN.
ObopydosaHue: MyJSIKU TUIOJ0B U
KOPHEIUIOJ0B TUKUX GopM U
KYJbTYPHBIX COPTOB PacTeHUH;
repbapuit «CenbCKOX03SIMCTBEHHbIC
pacTeHUs

HasbiBaTh 1 cpaBHUBAaTh OCHOBHBIC
ATarbl Pa3BUTHS CEJIEKIINH.

Nznarate yuenue H. W. BaBunosa

0 IIEHTPaX MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHuil; pa3nuyaTh HEHTPHI HA KapTe
MUpa, CBSI3bIBATh UX MECTOMOJIOKEHUE

C oYaraMy BO3HMKHOBCHHS JPEBHEUIIINX
[UBUJIN3AIIUH.

CpaBHHBaTh copTa KyJIbTYPHBIX
pacTeHH, MOPObI IOMAIITHUX
JKUBOTHBIX M UX JUKHUX MPEIKOB.
O1uieHuBaTh poJb CENEKIUU

B 00eCreYeHrnU MPOOBOIHLCTBEHHOM
0C30macHOCTH YEI0OBEUECCTBA

7.2

Metonsl 1
JIOCTYDKCHUS
CEJICKIIMM pacTeHUMN
U JKUBOTHBIX

CoBpeMEeHHBIE METO/IbI CEJIEKIIUH.
MaccoBblii U1 UHAUBHIyaJIbHBII OTOOPHI
B CEJICKIIMU PACTEHUM U KUBOTHBIX.
Ouenka sKcTepbepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpUMHT. YucTas TuHUS.
CKpelmBaHue YUCTBIX JTMHUM.
['erepo3uc, nnu rubpuHas cuia.
HepoacTBeHHOE CKpEIIMBaHUE —
ayTOpuauHr. OTnanéHHast
rudpuan3anus u e€ ycrexu.

M cKyCCTBEHHBIM MyTareHes3 U IOJy4eHNe
MTOJIMIUIOUIOB. JIOCTHIKEHUS CENEKINN

PackpbiBaTh cojiep:kaHHuE TEPMUHOB U
NOHSTHI: UCKYCCTBEHHBIN 0TOOD,
MacCOBBI 0TOOP, UHIUBU Y ATHHBIN
0TOOP, IKCTEPhEP, OIM3KOPOIACTBEHHOE
CKpeEIllUBaHUE, YUCTas JTUHUS, T€TEPO3UC,
HEPOJCTBEHHOE CKPELINBAHNUE,
HMCKYCCTBEHHBI MyTareHes,
nosuruionibl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOTO U
WHIMBUIYaJIbHOTO), BUJIbI
rubpuau3anun (OJIU3KOPOICTBEHHON 1
OTJIaJICHHOW ), CITOCOOBI MOTyYeHUS
MTOJIUTIIIOUIOB.
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pacTeHHil, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Hemoncmpavuu:

Iopmpemuwi: 1. B. Muuypus,

I'. 1. Kapnieuenko, M. ®@. IBaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rubpuausanus», «PaboTel akageMuKa
M. @. BanoBay, «Ilomummonausy.
Obopyodosanue: MyJISIXKU TUIOJIOB U
KOPHETUIOZ0B TUKUX opM u
KYJbTYPHBIX COPTOB PACTEHUH.
JlabopamopHule u npaxmuyeckue
paoomol:

Okckypeus «OCHOBHBIE METOJIBI
JIOCTUKEHUS CEJICKIIUU PACTCHUI U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHLIHUIO,
IIeMEeHHY10 depmy,
COPTOUCIIBITATENbHBINA Y4aCTOK

WIH TETUIMYHOE XO35UCTBO)

[IpuBOAUTE IPUMEPHI JOCTUKEHUIN
CEJICKIUH PACTEHUIN U KUBOTHBIX

7.3

buorexnonorus
KakK OTpaciib
MPOU3BO/JICTBA

buorexnonorus KakK OoTpaciib
IpOU3BOJICTBA. ['€HHAasA MHXKEHEpHsl.
Oranbl co3nanus pekomOuHanTHOM JTHK
Y TPAHCTEHHBIX OpraHn3MoB. KierouHas
nHxeHepus. KneTounbsle KyJIbTyphl.
MHUKpPOKIOHAIBHOE PA3MHOKEHUE
pactenunii. KnonnpoBanue
BBICOKOIIPOTYKTUBHBIX

PackpsiBaTh coziep:kaHue TEPMUHOB U
MOHSATUN: OMOTEXHOJIOTHSA, KJIETOYHAs
WHKEHEPUsl, TCHHASIMHKEHEPUS,
KJIOHUPOBAHHUE, TPAHCTEHHBIC
opranu3msbl, 'MO (renetuuecku
MOJAU(PUIIMPOBAHHBIE OPraHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib MNPOU3BOJICTBA, OCHOBHBIC
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CEIbCKOXO031MCTBEHHBIX OpraHu3MoOB.

DKOJIOTHYECKHE U STHUECKHUE HpO6JICMBI.

I'MO — reneruuecku
MOAU(UIIIPOBAHHBIE OPTaHU3MBI.
Hemoncmpayuu:

Tabnuywl u cxemvt: «OOBEKTHI
onorexHoaorum», «Kierounsie
KYJBTYPbl U KJIOHUPOBAHUEY,
«KoHcTpynpoBaHuen MepeHoc reHos,
XPOMOCOM

JOCTHIKCHHUS OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJICHHOCTH, CCIIbCKOT'O XO3S1CTBa

Y MEIUITIHBI.
[Tepeuncrars u XapakTepU30BaTh
OCHOBHBIEMETO/IBI U JIOCTHKCHUS
OMOWH)KEHEPUH.

OO0cyXaaTh 9KOJIOTUYECKUE U
ATUYECKUE ACTICKThI HEKOTOPBIX
UCCJIEIOBAHUM B 001aCTH
OMOTEXHOJOTUU (KIOHUPOBAHUS,
WCKYCCTBEHHOT'O OILIOJIOTBOPCHUS,
HAIPaBJICHHOTO U3MEHEHUS TeHOMA U
CO37aHUS TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacoB 1o teme 3

Pe3epBHOE Bpems |

OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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11 KJIACC

HaumenoBaunue

No KomnuectBo OCHOBHEIE BUIBI
pa3ziesioB U TeM [IporpammHoOe coniepkaHue
n/m JacoB eATEIbHOCTH
y4eOHOro mpeaMera
00yJaronIuxcs

Tema 1. DBOJMIOIHOHHAA OHOJIOTUA

1.1

OBOIIOLUS U METOIBI
€€ U3y4eHus

1

[IpeanochuIKu BOZHUKHOBEHUS
ABOJIIOIIMOHHOM T€OpHU. DBOIOIIMOHHAS
Teopus U €€ MECTO B OMOJIOTUH.
BnusiHue 3BOIIOIMOHHON TEOpUU

Ha pa3BUTHE OMOJIOTHH U PYTUXHAYK.
CBueTENHCTBA PBOJIOLUU.
[TaseonToONOrMYECKHE:
MOCJIEA0BATEILHOCTD MOSIBIICHUS BUJIOB
B MTAJICOHTOJIOTUYECKOM JICTOHUCH,
nepexoaHbIe (POPMBI.
buoreorpadguyeckue: cXoacTBO U
paznmuure dayH udiop MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHUE:
CXOJICTBA U pa3Inyuus SMOPHUOHOB
Pa3HbIX BUJIOB MTO3BOHOYHBIX.
CpaBHUTEIILHO-AaHATOMUYECKHE:
TOMOJIOTHYHBIC, aHAJIOTUIHBIC,
PYIUMEHTapHBIC OPTaHbl, aTAaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpriBath copepkanne TEPMUHOB H
TIOHATHUI: BOJIFOIHS, TICPEXO/THBIC
bopMbI, PUIOTEeHETUUECKUE PSIBI,
BU/IBI-OHJIEMUKH, BUIBI-PEITUKTHI,
3aKOH 3apOIBIIIIEBOTO CXOJICTBA,
OMOreHEeTUYECKUI 3aKOH,
TOMOJIOTUYHBIC U AHAJIOTUIHBIC
OpraHbl, pyJIMMEHTApPHBIC OPTaHEbI,
aTaBU3MBI.

[lepeuncnsaTh OCHOBHBIE 3TAIlbl Pa3BUTHUS
HBOJIIOIIMOHHON TEOPHUH.
XapakTepru3oBaTh CBUACTEIHCTBA
HBOJIIOLIMHU: TTAJIEOHTOJIOTUIECKHE,
ounoreorpaduyeckue,
HMOPUOTOTHYECKHE, CPABHUTEIHHO-
aHATOMHYECKHE, MOJICKYIISIPHO-
OMOXUMHUYECKHE.

[IpuBOAUTH TIPUMEPHI MEPEXOTHBIX
dbopM opraHu3MoOB, (HUITOTEHETUICCKUX
PSIOB.

[TpuBoauTh (HOPMYIUPOBKU 3aKOHOB

53



METa0O0JIUYECKUX MyTeH y BCEX JKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunueit, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckuii,

K. M. bap, 3. I'ekkens, @. Mromiep.
Tabnuywvl u cxemol.: «PazBurue
OpraHUYECKOro Mupa Ha 3emMey,
penbedHbIe TAOTUITHI «3apOABIITH
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: duoreorpapuieckas
KapTa MUpa; KOJUIEKIUsT «DOpMbI
COXPAHHOCTHU MCKOIAEMbIX KUBOTHBIX U
pacTeHUi»; BIaXXKHbIE NpenapaTsl
«Pa3Butne HacekoMoroy, «Pa3Burue
JISITY LKD)

OMOTeHETHYECKOTO U 3apOIbIIICBOTO
CXOJICTBA

1.2

Uctopus pa3surus
IIPEICTABICHUIN
00 PBOIOIINH

OposonnonHas teopus Y. J[apeuna.
[Ipennockuiku BO3SHUKHOBEHUS
JTapBUHU3MA. [[BIKYIIIUE CHJITBI
ABOJIIOLMM BUOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

MIPU OrPAaHUYEHHOCTH PECYPCOB,
HeonpeaenEHHas N3MEHYUBOCTD,
O6opb0a 3a CyllecTBOBaHUE,
€CTeCTBEHHBIN 0TOOD).
CuHTeTnyeckasi Teopus IBOJIOLUU

PackpriBaTh conep:kaHue TEPMUHOB U
MOHSTUHN: CUCTEeMATHKa, €CTECTBEHHbBIN
U UCKYCCTBEHHBIN 0TOOp.
XapakTepu3oBaTh OCHOBHBIE
ABOJIIOIIMOHHBIC UJIEU, KOHLICTIIIUU U
TEOPUU; CPAaBHUBATh B3TJISA/IbIHA BUJ U
somonuio K. JIunues, JXK.b. Jlamapka,
Y. JlapBuHna.

OuenuBath Bk JIMHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHSITH TPUHITUTIBI
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(CTD) 1 e€ OCHOBHBICTIOJIOKECHHSI.
Hemoncmpayuu:

Topmpemuwi: K. Jlunneu, XK. b. Jlamapk,
Y. JlapBuH.

Tabauyvt u cxemwi: «Ilomynsaumy,
«Kapra-cxema MapuipyTa myTemecTBus
Y. Napsunay, «®@opmMbl 00pbHObI

3a CyILIECTBOBAHUEY», «ECTECTBEHHBIN
otbop», «MHOroOOpasue COpToB
pactenui», «MHoroo0Opasue nopo;
KUBOTHBIX)

OMHApHON HOMEHKJIATYPHI.
XapakTepu3oBaTh COJCPKAHUE U
3HAYEHUE IBOJIOLUOHHON KOHIIENINN
K. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-D)KOHOMUYECKHUE
MPEANOCHUIKM BOBHUKHOBEHUS
ABOMIOLMOHHONW Teopuun Y. [lapBuHa.
PackpsiBaTh conepxkanue
ABOJIIOLIMOHHON Teopun'. /{apBuHa;
CPaBHUBATH HEOIPEICIEHHYIO U
ONPENICIIEHHYI0 U3MEHYNBOCTb,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD,
dbopmMbl 6OPHOBI 3a CYIIIECTBOBAHNE.
OnuchIBaTh MOJIOKEHUSI CHHTETUUYECKOU
teopuu dBomonun (CTI) u 0OBICHATH
e€ 3HayeHue JUIsI0NO0JIOrun

1.3

Bun: kpurepuu u
CTPYKTYpa.
[Momyssanusa kax
KaK dJIEMEHTapHast
€IUHNLIA BUAA

MuxkposBomtonus. [Tomynsuust kak
SIMHHIIABUIA U DBOJIIOIHH.
Hemoncmpayuu:

Tabnauywt u cxemwr: «llomynsauuny,
«MyTalmoHHasi U3MEHYHUBOCTH.
Obopyoosanue: MAKPOCKOTI,
MHKpornpemnapar «Jlpo3odunay (HopMma,
MyTaIuu (GOPMBIKPBUIEEB i OKPACKH
Tena), mojaenb-anmuinkanus «llepekpéct
XPOMOCOM).

PackpbiBath cosiep>kaHre TEPMUHOB U
MOHATUI: MUKPOAIBOJIIOIUS, BUI,
KpUTEpUU BU]IA, apea,
MOMYJISIIMS, T€HO(POH, MYTaIlHH,
KOMOMHAIUU TE€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO SAUHUILY U
HEJTOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Brigensts kputepun Buia
(Mopdonoruyeckuid, (PU3NOIOTHIECKUH,
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Jlabopamopnuie u npakmuuecxkue
paoomowl:

Jlaboparopnast padota Ne 1. «CpaBHeHue

BUJIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPUIO»

OMOXMMHYECKUN, TEHETUUECKUH,
AKOJIOTUUECKUH, TeorpaduuecKuii) u
MPUMEHSITh KPUTEPHUH JIJIST OTIICAHUS
KOHKPETHBIX BHJIOB.

XapakTepu3oBaTh MOIMYJISIUIO KaK
CTPYKTYPHYIOSAMHUITY BUIA U
HBOJTIOLIHH.

OnuceIBaTh MOMYJISIINIO IO OCHOBHBIM
MOKAa3aTelIsIM: COCTaB, CTPYKTypa

1.4 | JIBmxy1ue CHIIbI JBuxyiue cuibl (hakTopsl) sBotonMK | PackpeiBaTh coaep:kanre TEPMUHOB U
(amemeHTapHbIe BUJIOB B pupoje. MyTalimoOHHBIHI MOHATUI: KOMOMHATUBHAS
(aKkTOpPBI) IBOTIOLIUU MpoIecc 1 KOMOMHATUBHAS W3MEHUYUBOCTh, MyTallU¥, MyTAallHOHHBII
M3MEHYMBOCTD. [[OoMyIsIIMOHHBIE BOJHBI | TPOLECC, MOMYJISIIIUOHHBIE BOJIHBI,
u apetid renos. M3omnsius u murpanus. | apeiid reHoB, U30JAINS, MUTPAIUH.
Hemoncmpavyuu: XapakTepu3oBaTh 3JIEMEHTAPHbIC
Tabauywl u cxemvl: «/IBUXKyIIME CUITBI (haKTOpPBI HBOTIOLMH: MyTaIlMOHHBIN
ABOJIFOLIAM npoiiecc, KOMOUHATUBHAS
W3MEHUYMBOCTb, IONYJISIHUOHHBIE BOJIHBI,
Ipeiid TeHOB, N30SI, MUTPAIITHSL.
VYcranaBauBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKTY
MEXAHU3MOM U PE3yJIbTaTOM JICHUCTBUS
JBIDKYIIUX CUI (9JIEMEHTapHBIX
(haKTOpPOB) PBOJIOLIUU
1.5 | EcTecTBeHHBII 0TOOD EctecTBenHsbIit 0T00p — Hanpapisronuii | PackpeiBaTh conepxaHue TEPMUHOB U

u ero popMal

(haxTOp BOJIIOIUH.
@DopMBbI €CTECTBEHHOT00TOOPA.

MOHSATUM: €CTECTBEHHBIN 0TOOp, O0pHOa
3a CyIIIeCTBOBaHHE.
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Hemoncmpayuu:
Tabnuywvl u cxemot: «ECTECTBEHHBIN
otbop», «boprba 3a cyiecTBoBaHUE)

OnuceiBaTh MEXAaHU3M JICHCTBUS
€CTEeCTBEHHOTO 0TOOpA.
XapakTepu3oBaTh GOPMBbI €CTECTBEHHOTO
orbopa (ABIKYIINNA, CTAOMIN3UPYIOIINH,
JTU3PYNTUBHBIN) U CPAaBHUBATH UX MEXKIY
COOOIA.

XapaktepusoBatb 00pb0y

3a CyIIECTBOBaHUE U CPAaBHUBATH €€
BUJIBI (MEKBHIOBAsI, BHYTPUBHIOBAS,
00oprOa ¢ HeOIaronpPUATHBIMU
(hakTOpaMu BHEIIHEU CpeIbl)

1.6

Pesynbrats
HBOJIIOLIUH:
IPUCTIOCOOTIEHHOCTh
OpraHU3MOB U
BUJI000pa3oBaHue

[IprcnocoOaeHHOCTh OPraHu3MOB
KaK pe3ynbTar 3Boiitouuu. [Ipumepsl
MIPHUCTIOCOOICHUN Y OPTaHU3MOB.
ApoMopdo3bl U HINOATATITAIIUH.
Buau BugooOpazoBanue.

Kputepuu Buga. OcHoBHBIE (hOPMBI
BH1000pa3oBaHus: reorpaduueckoe,
HKOJIOTMYECKOE.

Jemoncmpavyuu:

Tabauywl u cxemol:
«IIpucnoco6IEHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEY,
«IKOJIOTHYECKOe BUA000pa30BaHUEY.
Obopyoosanue:

KoJutekius «lIprumepbl 3aluTHRIX
MPUCTIOCOOJIEHUH Y 5KUBOTHBIX),

PackpriBath conep)kaHue TEPMUHOB U
MOHSATUN: TPUCTIOCOOJIEHHOCTb,
MOKPOBUTEJILCTBEHHAS U
npenocTeperaomas oKpacka,
MacCKHpOBKa, BUA000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3SHHUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BEISBIATH 10 M300pakeHUsIM, Ha JKUBBIX
1 (PMKCUPOBAHHBIX MpernapaTax MpuMepsbl
MPUCTIOCOOIIEHHOCTU PACTEHUI U
KUBOTHBIX K YCJIOBHUSIMCPEIbI
OoOuTaHMsI, TOKA3bIBaTh OTHOCUTEIBHYIO
11e71ec000pa3HOCTh MPUCTIOCOOIECHUM.
XapakTepusoBaTh CIIOCOObI U
MEXaHU3MbI BUJI000Pa30BaHUS;
OIKCHIBaTh M CPABHUBATH OCHOBHBIC
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KOJUIEKIUSI HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPACKH; HA0OP IJI0I0BU
CEMSIH.

JlabopamopHule u npaxmuyeckue
paoomol:

JlaGoparopnas pa6ota Ne 2. «Onucanue
MPUCIIOCOOJICHHOCTH OpraHu3Ma U ee
OTHOCHUTEJILHOTO XapaKTepa

(GOpMBI SKOJIOTHYCCKOTO U
reorpauIecKoro BU1000pa30BaHUs

1.7

HamnpaBnenus u nmyTtu
MaKpO3BOJIIOLUN

MaxposBOJIFOLIHS.

dopMbI 3BOJTIONHAN: (PUITETHYECKAs,
JMBEPTreHTHAsl, KOHBEPreHTHas,
napasienbHas. HeoOpatumocTtsb
sBoJironud. [Ipoucxoxaenue

OT HECTIEIUATIU3UPOBAHHBIX

PEIKOB.

[Iporpeccupyroias crienuanu3aius.
AnanTuBHas paauanus.
Hemoncmpayuu:

Topmpemuwi: A. H. CeBepuos.
Tabauyvt u cxemvi: «KApoMophO3bI»,
«anoamanrarumy, «Oo1mast
JEreHepaIus».

Obopyodosanue: moneib « OCHOBHBIC
HaIpaBJICHUS IBOJIOIHUIY; 00BEMHAs
Mozenb «CTpoeHUE TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)

PackpbiBatTh copiepkaHue TEPMUHOB U
MOHSITUIA: MaKpO3BOJIOLUS, (GUITIOTEHE3,
OMOJIOrMYECKU MPOTrPecc U perpecc,
apomopho3, uanoaaanTamus, oomas
JereHepanys, aJanTuBHas pagualius.
XapakTepu3oBaTh (POPMBI IBOJFOIIHH.
BrisiBniaTe apomopho3bl 1
WIMOAJANTAllMU YPACTEHUUN U
KUBOTHBIX.

CpaBHUBaTh OHMOJOTHYECKUH IIPOTpPecc
u Ouojoruueckuit perpecc, apoMopdos,
UM0AIANITAlUI0 U OOIIYIO
JIereHepaluio.

BBISBIIATE B3aUMOCBSI3U MEXKITY My TSIMU
Y HAIIPABJICHUSIMU IBOJTIOITUN

Yy PacTeHHWH M >KHBOTHBIX

HToro yacoB o Teme
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Tema 2. Bo3HUKHOBeHHe M Pa3BUTHE )KU3HU Ha 3emJie

2.1

Hcropus xu3Hu

Ha 3eMJiIe 1 METOIbI
€€ U3y4eHUs.
I'unore3nl
MPOUCXOKICHUS
’KM3HM Ha 3eMIie

2

JloHay4HBbI€ MPEICTaBICHUS

0 3apOKJICHUM XKn3HU. Hayunsle
THUIIOTE3bl BO3SHUKHOBCHUS KU3HU

Ha 3emiie: aOMOTEeHE3 UITaHCTICPMUSL.
XHUMHUYECKas SBOIIOLMS.
AOUOTreHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HEOPTAHUYECKUX.
DKCIEPUMEHTAIBLHOE MOITBEPKICHNUE
XUMHUYECKOUN IBOIIOLUH.

HadanpHbIe Tabl 0MOJI0THYECKOM
sBosironun. ['unoreza PHK- mupa.
dopmupoBaHuE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MTPOTOKJIETKHU.
IlepBbIe KJIETKHU U UX DBOIOLIMSI.
dopMHUpOBaHUE OCHOBHBIX TPYIII
KUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpemui:

®. Penwu, JI. [Tactep, C. Mumnep,

A. U. Onapumn, I'. FOpwu.

Tabnuywvl u cxemvl: « BOBHHKHOBCHUE
CoHEYHOM CHCTEMBIY,

«Pa3BuTHe OpraHuYecKoro Mupa»,
«PacturenpHas KiaeTtka», « KuBoTHas
KieTkay, «[IpokapuoTnueckas
KJICTKa

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATUI: KpealmoHU3M, aOMOTeHe3,
BUTAJIN3M, MTAHCTIEPMHUSI, OMOT033,
KOaIllepBaThl, MPOOUOHTHI, CHMOUOTCHE3.
XapaKkTepu30BaTh METOAbI U3yUYECHHS
HUCTOPUYECKOTO MPOILIOTO 3€MIIH.
[lepeuuncnsiTb OCHOBHBIE ATaIlbI
XUMHUYECKON HOMOJIOTUYECKON
ABOJIIOLINH.

N3narath cojiepKaHue TUIIOTE3 U TEOPUI
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KpealnoHu3Ma, CaMOIIPOU3BOJIBHOTO
3apO’KJIeHUs (CTIOHTaHHOTO),
nancnepmu, runore3sl PHK-mupa).
OmnuceiBath 3kcniepuMmenTsl C. Musnepa
u I'. FOpu 1o nosy4yeHunto OpraHnveCcKux
BEILIECTB U3 HEOPTraHUYECKUX IMYTEM
a0MOTreHHOT0 CUHTE3a
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2.2

OCHOBHBIE 3Tarbl
ABOJIIOLIMH
OpraHUYeCKOro Mupa
Ha 3emiie, pa3BUTHE
KU3HU T10 3paM U
nepuoaamM

PazButHe xu3HM Ha 3eMIIe 110 ApaM U
nepuosiaMm. Karapxeit. Apxernckas

U IIpOTEpO30McKas 3psbl. Ilaneo3onckas
apa u € epuoIbl: KEMOPHUICKHUIA,
OPAOBUKCKHH, CHITYpPUHCKHM,
JICBOHCKHM, KAMEHHOYTOJIbHBIM,
IIEPMCKHI.

Me3so301cKas 3pa U €€ NEPUOIBI:
TPHUACOBBIN, FOPCKU, MEJIOBOMU.
KaliHo3oickas 3pa u €€ nepuosl:
MajJe0reHOBBIN, HEOT€HOBBIN,
AHTPOIIOT€HOBBIN.

XapakTepucTrKa KiuMara u
re0JIOTMYECKUX Mpo1eccoB. OCHOBHbBIE
ATaIlbl 3BOJIFOLIMY PACTUTEIIBHOTO U
KUBOTHOT'O MUpa. ApoMopho3bl

y pacTeHul U )KUBOTHBIX. [losBieHuE,
pacUBET ¥ BEIMUPAHUE TPYIIN KUBBIX
OpPraHU3MOB.

Jemoncmpavyuu:

Tabnuywvl u cxemol.: «PazBurue
OPraHu4YeCKOro MUPay,
reOXpPOHOJIOTHYecKas Ta0JInIIa;
KoJUTeKIUsi «DOpMbI COXpaHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.
Jlabopamopnuie u npakmuuecxkue
paoomowi:

PackpriBaTh conep:kaHue TEPMUHOB U
MOHSATHIA: D0H, 3pa, NEPUO,
apoMOop(O3bI, UINOATATITAIIHH.

3HaTh MOCIEA0BATEIBHOCTD JOHOB:
KaTapxeu, apxeu, mpoTepo30u,
banepo3oii; ap: apxenckas,
IIPOTEPO30UCKasl, IIaJIe030MCcKas,
M€3030MCKasi, KanHO30MCKas; [IEPUOI0B:
KeMOPHUHCKH, OPTOBUKCKUIA,
CUJTyPUHCKUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IIEPMCKHH,
TPUACOBBIM, FOPCKUMU,
MEJIOBOM, IIaJICOTCHOBBIA U
HEOI'CHOBBIM,

AHTPOIIOT€HOBBIN.

XapakTepu30oBaTh OCHOBHBIE COOBITHS
B Pa3BUTHUH OPTAHUYECKOIO MUPA

10 3paM U MEPUOJIaM I€0JI0TNYECKOM
HCTOPUU; TAIbl PA3BUTHS
PACTUTEIBHOTO U )KUBOTHOTO MHPA.
Breigenuts rimaBabie apomMopdo3b
PacTeHUN U )KUBOTHBIX.

CpaBHUBaTh MEXTy COOOU
MIPEACTABUTENIEN CUCTEMATHUECKUX
IPYIII OPraHU3MOB, BBISIBIIATh YE€PTHI
YCIOKHEHUS U IPUCIIOCOOJIEHHOCTH
K YCIIOBUSIM KU3HU
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[Ipaktuueckas pabora Ne 1. «3yuenue
UCKOIIAEMBIX OCTaTKOB PACTEHUN U
KABOTHBIX B KOJUICKIIHASIX).

DKCKypcusl « IBOJIOLUSI OPraHUYECKOTO
MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIM WJIMKpPaeBEIUEeCKUN My3eil)

2.3 | CoBpeMeHHas Cucrema OpraHn4ecKoro Mupa Kak PackpbiBaTh copepkaHue TEPMUHOB U
cucrema oTpaxkeHue 3Boroli. OCHOBHBIE MOHSATUI: CUCTEMATUKA, UCKYCCTBEHHAs
OpPraHUYECKOTO MHUPA CUCTEMATUYECKUE TPYIIbl OPraHU3MOB. | M €CTECTBEHHAs KJIacCU(pUKAIIMS,

Jemoncmpavyuu: OWHapHas HOMEHKJIATypa, TPUHITUT
Tabauywl u cxemwvr: «CoBpeMeHHast HUEPapXUYHOCTH.
CUCTEMA OPraHUYECKOr0 MHPa» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOr0 MHpa
2.4 | DBouroIMS YeIoBeKa DBoJIIOIUA YeI0BeKa. AHTPOIMOIOTHS PackpsbiBaTh conepxaHue TEPMUHOB U

(anTpomoreHes)

Kak Hayka. Pa3Burue npeacraBieHuit
O IIPOMCXOKICHUM YeJI0BEKa. MeToabl
n3y4deHusa antponorenesza. Cxoacrsa u
pa3inyus 4YeIOBEKA U JKMBOTHBIX.
CuctemMaTuyecKoe MoJI0KEHUE YEIOBEKa.
Jemoncmpavyuu:

Topmpemuwi: Y. [lapBuH.

Tabauywl u cxemwvr: «CpaBHEHUE
AHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa U YEJIOBEKOOOPa3HbIX
00€e3bsIHY.

Obopyodosanue: CIETKUA WA
N300paKEHUS KAMEHHBIX OpYAHi

MOHATUI: AaHTPOMOJIOT S,
AHTPOIIOTEHE3, YEIIOBEK
paszymubIii(Homo sapiens),
IIPSAMOXO’KJICHUE, BTOPAsi CUTHAJIbHAS
CUCTEMA.

[lepeunciATh 3a1a4n aHTPOIIOJIOTUH,
ATaNbICTAHOBJICHUS U PA3BUTHS
IIPEACTABICHUN O IMTPOUCXOKICHUN
YEJI0BEKa.

M3maraTe OCHOBHBIE ITOJIOXKEHUS
teopun Y. JlapBuHA, KPUTHUECKU
OLIEHUBATh HEHAYYHYIOMH(POPMAIUIO
O MPOUCXO0KICHUH YEJIOBEKA.

3HaATh CHCTEMATUYECKOE MOJIO0KEHNE
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HepBOOBITHOTO YEJIOBEKa: KaMHH-
qorepsl, pyouna, ckpebdia

Buaa Homo sapiens, nmepedncisiTe ero
MOp(HOJIOrO-aHATOMUYIECKHE
MIPU3HAKKU PA3HOTO YPOBHS (THII,
KJIacC, OTPSAT

u 1p.).

YcTaHaBIuBaTh YEPTHI CXOCTBA U
pa3IMUUHIeIOBeKa 1 )KUBOTHBIX.
OOBSICHATH M OIICHUBAThH 3HAYCHUE
HAYYHBIX 3HAHUHU O IPOUCXOKICHUN
YeJioBeKa JIJIs IOHUMaHUs MeCTa U POJTU
YeJIOBEKa B MPUPOJIC

2.5

JIBMKyIIME CHIIBI

(paxTopsr)
aHTpOIIOTeHE3a

JIBrxyue cuibl (pakTops)
anTponorenesa. Haciencrsennas
W3MEHYHMBOCTh U €CTECTBEHHBIN OTOOD.
OO61ecTBeHHBIN 00pa3 )KU3HU,
M3TOTOBJIEHUE OPYAUN TPYAA,
MBIILICHUE, PEUb.

Jemoncmpayuu:

Tabnuyvr u cxemol: «CpaBHEHHE
AHATOMHYECKHUX YEPT CTPOCHUS YeIIOBEKa
1 4eJIOBEKOOOPpa3HBIX 00€3bsHY,
«OCHOBHBIC MECTa MAJICOHTOIOTUIECKUX
HaXOJIOK ITPEAKOBCOBPEMEHHOIO
YeJIOBEKa.

O6opynoBaHue: MyJsHKH
«IIpoucxoxaeHue yemoBeka
(MaJICOHTOIOTUYECKUE HAXOIKH )»

PackpeiBath copepkaHre TEPMHUHOB U
HOHATHI: (PaKTOPBI aHTPOIIOTEHE3A,
IPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpYIHIHAS ICATEIBHOCTD,
nosuMopusm.

XapaKkTepu30BaTh ABIKYIIUE CHITBI
(dakTOphI) aHTpOIIOTeHE3a:!
OMOJIOTHYECKHE U COLMATbHBIC,
CPaBHUBATh UX MEXKIY COOOi
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2.6

OCHOBHBIC craaun
SBOJIFOIITHMH YCJIOBCKA

OCHOBHBIE CTaJIUM ¥ BETBH SBOJIIOIIUU
YeJIoBeKa: aBCTpaIoNnuTeku, YemoBek
yMelblid, YenoBek MpsAMOXOIAIINH,
Uenosek HeanaepTanbCckuid, YenoBek
Pa3yMHBIM COBPEMEHHOT'O THIIA.
Haxonku nckonaemMbIx OCTaHKOB,
BpeMs CyIIECTBOBaHUS, 00JaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
MoO3ra, 00pa3 KU3HH, OPYIHS.
Hemoncmpayuu:

Tabnuywvt u cxemvt: «OCHOBHBIE MECTa
MaJICOHTOJIOTMYECKUX HaXOJA0K IIPEAKOB
COBPEMEHHOT'0 YEJIOBEKay,
«/lpeBHeiimmue moan», «pesHue
moany, «IlepBbie COBpEMEHHBIC JTHOIN.
OO6opynoBaHKE: MyJISKH
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTaJiblla, KPOMaHbOHIIA); CIICTIKU
WJIU U300pakKeHUsT KAMEHHBIX OpYIUid
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
qoImrepsl, pyouna, ckpedia

PackpbiBaTh copepxaHre TEPMUHOB U
MIOHSITUI: aBCTPAJIONIUTEK, YETIOBEK
YMEIIbIA, YETTOBEK MPSIMOXOISIIUNI,
HEaHAepTaiel, KpPOMaHbOHEII,
HEOJIUTUYECKash PEBOIIOLIUS,
NepBOOBITHOE HCKYCCTBO.
XapakTepu3oBaThb U CPAaBHUBATH MEKY
co00M OCHOBHBIE CTaJINHU dBOJIIOLUH
YEJI0BEKa: XPOHOJIOTHYECKHUI BO3PACT,
apeaJi pacrpocTpaHeHusl, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 >KU3HU U

opyausa Tpyaa

2.7

Yenoseueckue pacel
U IIPUPOJIHBIE
aZanTalyuy 4eJI0BeKa

UYenoseueckue pacsl. OCHOBHBIE
OOJIBIIIE pachl: €BPOIICOUTHAS
(eBpasuiickasi), HErpO-aBCTPAIOUHAS
(?xBaTopHalibHAS ), MOHTOJIOUTHAS
(a3uaTcko-aMepUKaHCKas).

PackpriBaTh copepkaHue TEPMUHOB
Y TIOHSITUI: PACHL, PACOTCHES,
COLIMAJI- TAPBUHU3M, PACHU3M,
METHUCaIHS.

XapakTepu3oBaTb U CPABHUBATh
MPEACTABUTENICHUEIOBEUECKUX Pac,
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UYepThl npUcrocoOIEHHOCTH
npeACcTaBUTEIICH YeTI0BEYECKUXpac

K YCJIOBUSM CYIIIECTBOBaHUS. EMUHCTBO
yenoBedyeckux pac. Kpuruka
COLIMAIbHOTO JapBUHHU3MA U pAaCU3MA.
Hemoncmpavwuu:

Tabnuysl u cxemol: «YemoBedeckue
pacbn»

PACKpBIBATh IPUUYUHBI U MEXAHU3MbI
pacorenesa, epPeyrciIsiTh U MPUBOJIUTH
MIPUMEPHI TPUCTIOCOOICHHOCTH YeJIOBEKa
K YCIIOBUSIM CpE€JIbl, TPUMEPHI
MIPUCIIOCOOUTETFHOTO3HAYCHUS PACOBBIX
MPU3HAKOB.

JlokasbeIiBaTh €AMHCTBO BUAa Homo
sapiens, HAy4YHY0 HECOCTOSITEIbHOCTh
PacoOBBIX TEOPHUU, UJIEU COLIMATIBHOIO
JIApBUHU3MA U pacu3ma

HToro yacoB o Teme

9

Tema 3. Opranusmsl U OKpYyKaKIas cpeaa

3.1 | Okosorusa kak Hayka 1 DKoJIoTus KaK HayKa. 3ajauuu paznenbl | PackpeiBaTh cojepkaHue TEPMUHOB U
DKOJIOTHH. MOHSTUI: YKOJIOTHS, MOJIEBbIE
MeTobl 5KOJIOTNYECKUX UCCICIOBAHUN. | HAOIIOAEHNUS, SKCIIEPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33PEHNE MOHUTOPHUHI OKPY’KaIOLIEN CPEABL,
COBPEMEHHOI0 YEJIOBEKA. MOJIEJIMPOBAHUE, SKOJIOTHUECKOE
emoncmpayuu: MHPOBO33pPEHUE.
Ilopmpempi: A. I'ymO0nbAT, IlepeuncnaTe 3a1a4M SKOJIOTHH, €€
K. ®@. Pynse, O. I'ekkeb. paszeibl HCBSI3U C IPYTUMH HayKaMHU.
Tabauyvt u cxemwvr: xapta «lIpupoansie XapakTepru30BaTh METOMLI
30HBI 3EMJIMD) IKOJIOTHYECKUX HUCCIICTOBAHUIN

3.2 | Cpenbl oOuTaHus u 1 Cpenbl 0OMTaHNS OPTaHU3MOB: BO/IHAsA, | PackpwiBaTh copeprkaHne TEPMUHOB

HKOJIOTUYECKHE
(bakTopsI

HA3eMHO-BO3IyIIIHAS, [TOYBEHHAS,
BHYTpPHU-OpPTaHU3MEHHAs.
Dkonoruyeckue (PaKTophl.
Krnaccudukarus 5K010rnaeckux

U TIOHATHI: cpesla 0OUTaHuUs,
AKOJIOTHYecKue (haKTOPBI,
OMOJIOTMYECKUN ONTUMYM,
OTrPaHUYMBAIOIINN (TUMUATHUPYIOLTUH)
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(hakTOpoB: abMOTHYECKHE, ONOTHICCKUE
Y aHTPOIIOTCHHBIE.

JleificTBrE IKOIOTHIECKUX (PaKTOPOB

Ha OpraHU3MBEI.

Hemoncmpayuu:

Tabauyvt u cxemwvi: «CpenploouTaHus
OpPTraHU3MOBY

dbakTtop.

XapakTepu30oBaTh yCIOBUS CPE.
OoOUTaHUsI OPraHU3MOB;
KJIACCU(PUIIMPOBATH U XapaKTepU30BaTh
sKoJIoTUYeCKuE (PaKTOphl: abNOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTCHHBIE.
OmnwuceIBaTh AEMCTBUE IKOIOTMUECKUX
(akTOpOBHA OPraHU3MBI.
XapakTepru3oBaTh 0COOCHHOCTH
CTPOCHHMSI U KHU3HEACITEITbHOCTH
pacTeHui U )KUBOTHBIXPA3HBIX CpEN
oOuTaHus

33

AOuoTtnueckue
bakTopsl

AbGuotnyeckue pakTophl: CBET,
TeMIiepaTypa, BJIaKHOCTb.
doronepuoausm.IIpucnocobnenus
OpraHU3MOB K JIEUCTBHIO a0MOTUYECKHUX
(bakTopoB. buonornueckuepuTMEI.
Hemoncmpayuu:

Tabnuyvl u cxemor: «DOTOIEPUOTUZIMY.
Jlabopamopnuie u npakmuueckue
paoomoi:

JlaGoparopnas padora No 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHUM U3 pa3HbBIXMECT OOUTAHUS.
Jlaboparopnas padota Ne 4. «Bnusinue
CBETa Ha POCT U Pa3BUTUE YEPEHKOB
KoJIeyca»

PackpbiBath copepkaHne TEPMUHOB H
MOHATUM: abroTUUecKue (PaKTopkl,
dhoToneprou3M, OMOJIOTHICCKHE
PUTMBL.

AHaJIN3UPOBATH JICUCTBUE CBETA,
TEMIIEPATYPhI, BIAXXHOCTH Ha OPTaHU3MBbI
Y TIPUBOJIUTH IPUMEPHI
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[TpoBOAMTH OMONOTUYECKHE HAOTIOACHUS
U 0pOPMIIATH PE3yJIbTAThI MPOBEAEHHBIX
HaOJII0IEHU I
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3.4 | buotnueckue buotnueckue daxropsl. Bus PackpriBaTh cofep:kaHUE TEPMUHOB
bakTopsl OMOTHYECKUX B3aUMOJICHCTBUM: U TIOHATHI:0MoTHYeCKUE (PAKTOPHI,
KOHKYPEHITUS, XHUIITHUYECTBO, CAMOMO3 M | XUIIIHUYECTBO, IIapa3uTU3M,
ero opmel. [Tapasutusm, kooneparus, | KOHKYPEHLUs, MyTyaau3M, CUMONO3,
MyTyalau3M, KOMMEHCAIU3M KOMMEHCAJIN3M, HaXJIeOHUUECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAJIU3M,
AMeHcaIN3M, HEUTpaAJIA3M. HEUTPAIA3M.
3HaueHue OMOTHYECKUX XapakTepu3oBaTh OMOTHYECKHE
B3aUMOJECHUCTBUM JIJIS CYIIECTBOBAHUS (bakTOphI ¥ BUJIBIB3AMMOOTHOIIICHUN
OPraHUu3MOB B IPUPOJIHBIX MEXKy OpraHu3MaMu; MPUBOJIUTh
coobuecTBax. Jemoncmpayuu: MIPUMEPHI B3AUMHOU
Tabnuyvl u cxemol: «llumieBble enm» IPHUCIIOCOOICHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOOW BUJIbI
OMOTHUYECKUXB3aNMOICHCTBUI
OpraHU3MOB
3.5 | Dkooruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpbiBaTh conepxaHre TEPMUHOB U
XapaKTEPUCTUKU nonyysinuu. OCHOBHBIETIOKA3ATENH TIOHSTUI: TOMYJISIIIUS, YACICHHOCTb,

BHJIA U TIOMYJISILINA

TOMYJISALIMHU: YUCICHHOCTD, INIOTHOCT,
POXK1a€MOCTh, CMEPTHOCTh, TPUPOCT,
Murpanus. JlnHamuka 4ucIeHHOCTH
MOMYJISILMKU U €€ PEryJIsiius.
Hemoncmpayuu:

Tabauyvt u cxemwvi: «llomynsauumy,
«3aKOHOMEPHOCTH POCTA YHUCICHHOCTH
MOMYJISAUUUA UHPY30pUU-TY PEITBKNY.
Jlabopamophuie u npakmuueckue
paoomowi:

IJIOTHOCTB, POKIAAEMOCTh, CMEPTHOCTb,
IIPUPOCT, MUTPALINsL, TUHAMHUKA
YUCJICHHOCTH TOITYJISALUH.
XapakTepu30BaTh OCHOBHBIE MIOKA3aTEIN
Y DKOJIOTHYECKYIO CTPYKTYPY
MTOIYJISILIUM; ONTMCHIBATH MEXAHU3MBI
PEryJISIUU YUCIEHHOCTH TOITYJISLUN
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[Ipaktruueckas padora Ne 2. «Iloncuér
IJIOTHOCTH MOMYJISALMI pa3HbIX BUIOB
pacTEeHHIN

Hroro yacos o teme

5

Tema 4. Coo01recTBa M YK0JIOTHYECKHE CHCTEMBI

4.1 | CoobrmrectBa 1 Coo00111eCcTBO OPraHN3MOB — OHOIIEHO3. PackpsiBaTh copepkaHue TEPMUHOB U
OpPTraHU3MOB CrtpykTyphl OMOIIEHO3a: BUI0Bas, MOHATUI: OMOLIEHO3, YKOCUCTEMA,
IpPOCTpaHCTBEHHAs, Tpoduueckas OMOreO1IeHO3, BUIbI-TOMUHAHTHI,
(tumeBast). Buapl-1OMUHAHTEI. AKOJIOTHYECKAs HUIIIA.
Casi3u B OuOIIEHO3E. XapakTepuszoBaTh OMOIIEHO3
Jlemoncmpavyuu: (coo0111ecTBO), €r0 BUOBYIO,
Tabauywl u cxemvl: «IluieBbie Lenu, MPOCTPAHCTBEHHYIO U TPO(PHUIECKYIO
«buo11eH03: COCTaB U CTPYKTYpay. CTPYKTYDBL.
Obopyoosarue: MOJIETb-aNTUTUKAIAS OOBACHATH POJIb KOMIIOHEHTOB
«TunmmuHble 6MOLIEHO3BD); TepOapuil OHMOIIEHO32 B MO/ICPIKAHUH €TI0
«PactuTenbHBIe COOOIIECTBAY; CTPYKTYPBI U CyIIECTBOBAHUS
KOJIeKusa «bruoneHos» Ha ONPEACIEHHON TEPPUTOPHUU.
OOBACHATH OMOJIOTUYECKUNA CMBICIT
SAPYCHOCTH MIIMCTOBOW MO3AUKH.
CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, IPOCTPAHCTBEHHYIO U
TPOPUIECKYIOCTPYKTYPBI, CBS3H MEKIY
OpraHu3MamMu
4.2 | DKoCHCTEMBI U 2 DKOJIOTHYECKHUE CUCTEMBI (3KOCUCTEMBI). | PacKphIBaTh COEpKAaHKE TEPMUHOB U

3aKOHOMEPHOCTHU UX
CYIIIE€CTBOBAHUS

IToHsaTHE 00 PKOCHUCTEME U
OHUOreOIEHO3E.
OyHKIMOHATHHBIE KOMITOHEHTHI

MIOHATHUH: DKOCUCTEMA, OUOT€OLIEHO3,
IPOAYLEHTBI, KOHCYMEHTBI, PEIYIICHTHI,
Tpo(HUUYECKUE YPOBHH, MUIIICBAS
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DKOCHCTEMBI: IPOIYLEHTHI, KOHCYMEHTBHI,
PEIYLEHTHI.

KpyroBopot BeliecTB U MOTOK SHEPTUU
B OKOCHCTEME.

Tpoduueckue (uIeBbie) YpOBHH
sKocucTeMbl. [luileBbie NN U CETH.
OCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI:
oromMacca, mpoIyKius. IKOJIOTrHIeCKUe
MUPaAMUJIbL: TPOAYKIMU, YUCIECHHOCTH,
o6romaccel. CBOWCTBA SKOCHCTEM:
YCTOMYUBOCTD, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Jlemoncmpayuu:

llopmpemuwi: A. JIx. Tencnu,

B. H. Cyxkaués.

Tabauywl u cxemol: «IIpupoaHbie
coobmiectBay, «Llenu nutanus»,
«IKOJIOTUYECKas TUpaMuIay

LEMb U CETh, IKOJIOTMUECKHE
nupamMubl, OMoMacca, npoayKIus,
CYKIIECCHSI.

XapakTepru30BaTh CBONCTBA IKOCUCTEMBI
(e€ crmocoOHOCTD K JJIUTEIIBHOMY
CaMOIOJIEP>KaHUI0, OTHOCUTEIBHO
3aMKHYTBIH KPyTOBOPOT BEILIECTB,
HEO0OXOMMOCTb MMOTOKA YHEPTUN ).
CpaBHUBaTh MACTOUIIIHBIE U IETPUTHBIC
MUIIEBHIE eTH, TPOYUIECKUE YPOBHU
HKOCUCTEMBI.

Pasznuuath mupaMusl MPOIyKIUH,
MUPAMUJIBI YUCIEHHOCTH U TUPAMUIBI
OMOMAacCCHI.

CocTaBnATh €N U CETU MUTAHUS.
[lepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOHYMBOCTH, CAMOPETY AL,
pa3BuTHUE (CyKieccust).

OmnuceIBaTh MEXaHU3M TMOAIEPKAHUS
paBHOBECHS B SKOCHUCTEMAX.
XapakTepu3oBaTh CyKIECCUH, BBISBIATH
MPUYHUHBI U O0IIME 3aKOHOMEPHOCTHU
CMEHBI 9KOCHUCTEM

4.3

[Ipuponbie
3KOCHCTEMBI

[TpupoaHbIe SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOTO WX
IITUPOKOJIMCTBEHHOTO Jieca.

PackpbIBath copepkaHue TEPMUHOB H
IIOHATHUH: BOAHBIE YKOCUCTEMEL,
OMOreo1eHO3bI, PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauyvt u cxemwvl: «IKOCUCTEMA
IIMPOKOJIMCTBEHHOIO JIECAY,
«IKocHCTEMA XBOMHOTO JIECa,
«buoneHnos BogoéMay.

Obopyoosanue: TepOapuu U KOJJICKIIUU
pPacTeHUN U )KUBOTHBIX,
MIPUHAJJICKAIIUX K Pa3HbIM
AKOJIOTUYECKUM TPyIIaM OJHOIO BUIA

[IpuBOIUTH TPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3eMHbBIE U BOJIHBIC
AKOCUCTEMBI; OPTraHU3MBI, 00pa3yIOITHe
paszHbie Tpo(hUUECKHE YPOBHU

4.4 | AHTpOTOreHHbIC AHTpPONIOTE€HHBIE YKOCUCTEMBI. PackpsiBaTh coAep:KkaHUE TEPMUHOB U
AKOCHUCTEMBI ATPO3KOCHCTEMBL. MOHSATHI: aHTPOIIOTE€HHAsI KOCUCTEMA,
Ypboskocucremsl. buonornueckoe u arpod’KOCHUCTeMa, YpOOIKOCHCTEMA,
X035MCTBEHHOE 3HAUCHUE OoropazHoobOpasue.
arpodKOCUCTEM U yPOOIKOCUCTEM. XapakTepu3oBaTh arpOdKOCUCTEMBI U
buopaznooOpasue kak hakTop ypOOIKOCUCTEMBI, 0OCOOCHHOCTH UX
yCTOMYHBOCTH 3KOCHCTeM. COXPaHCHHE | cylecTBOBAHMS.
OHMOJIOrUYECKOro pasHOOOpasus IIpuBOAUTE pUMEPHI AHTPOITOIEHHBIX
Ha 3eMure. 9KOCHCTEM CBOEH MECTHOCTH, ONHUCHIBATH
Hemoncmpavuu: UX BHJIOBOM COCTaB M CTPYKTYPY.
T a6ﬂul4bl u cxemsl. «ArpoueH03». CpaBHI/IBaTB COCTaB U CTPYKTYPY
Obopyodosanue. KOIIEKIUs «BpeUTENN | mpupogHBIX SKOCHCTEM H
BaXKHCHUIIHNX CCIIBCKOXO03AMCTBCHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KyJIbTYp» ypOosKkocucTeM
4.5 | buocdepa — VYuenue B. 1. BepHanckoro o 6uocdepe. | PackpbiBath cojiepkanue TEpMUHOB U
riobampHas ['panuiiel, cocTaB v CTPYKTypa NOHATHI: 6rocdepa, KUBOE BEIIECTBO,

IKOCHUCTEMA 3EMJITH

ouocdeprl. JKuBoe BEmecTBO U €ro
bynkuun. OcoberHoctu Guochepsl Kak

JTMHAMHUYECKOE PaBHOBECHE.
OuenuBath BkJaa B. U. Bepnaackoro
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r7100aJbHONM YKOCUCTEMBI.
JlmHaMHU4YeCKOe paBHOBECHE U OOpaTHAs
CBsI3b B Omocdepe.

Hemoncmpayuu:

llopmpemui: B. 1. BepHaackui.
Tabauyvt u cxemwvi: «O0IIas CTPYKTYpa
ouocdepn», «PacnpocTpaHeHue XU3HU
B Onocdepe», «O30HOBBIN dKpaH
ouochepsn

B CO3/IaHME yueHHs o Ouocdepe.
XapakTepru3oBath cocTaB Ouochepsi,
(GYHKIIUA )KUBOTO BEIIeCcTBa OHOChepshl
U ONpeIeIsITh (Ha KapTe) 00J1acTu ero
HaMOOJIBIIIETO PACIIPOCTPAHCHUSL.
[TpuBOAUTH IPUMEPHI IPOSIBICHUS
(GyHKUMN )KUBOTO BellecTBa Ouochepsl,
OMOT€OXUMHUYECKON IEeATEIBHOCTH
YeJIOBEKA.

[TepeuncnsaTh 0coOeHHOCTH OHnoCcheph
KaK IJ100aJIbHOM 3KOCHUCTEMBI 3eMJIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeuiecTs u PackpsbiBaTh coziepkaHue TEPMUHOB U
CYIIIECTBOBAHHUSI OMOreOXMMHUYECKUE ITUKIIBI JIEMEHTOB MOHSATHMN: TIETOCTHOCTH OHOChepHl,
ouochepsl (yrmepona, a3ora). KpPYTrOBOpOT BELIECTB,

3oHanbHOCTH OHOchepbl. OCHOBHbBIE OMOreOXMMHUYECKHE LIUKIIbI

OMOMBI CyIIIN. AJIEMEHTOB, 30HATBHOCTH OHOCHhEpHI,

emoncmpayuu: OUOMBL.

Tabnuywvl u cxemol: «KpyroBopor OmnuceIBaTh KPYroBOPOT BELIECTB,

yriepojia B buocdepe», «Kpyroopot OMOreOXMMHUYECKHE LIUKIIBI a30Ta U

a30Ta B MPUPOIEH yriiepozaa B 6uocdepe.
OOBACHATH NPUYUHY 30HATBHOCTH
ounocdepsr. [lepeuncnsats u
XapaKTepu30BaTh OCHOBHBIC OMOMBI
Cylu 3eMiu

4.7 | YenoseyecTBoO YenoseuecTBO B Onocdepe 3emin. PackpriBath copepkaHue TEPMUHOB U

B Onocdepe 3emin

AHTpOTIOTEHHBIC U3MEHEHUS
B 6uocdepe. ['mobanpHbIe

TIOHSITUI: AHTPOIIOI'CHHBIC N3MCHCHUI,
AKOJIOTUYECKHUH KpHU3uc, r100aIbHBIC
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HKOJIOTHYECKUE MTPOOIIEMBI.
Hemoncmpayuu:

Tabnuyvl u cxemol: «llpumepHbie
AHTPOMOTEeHHbIEC BO3CHCTBUS

Ha NpUpoay», «BakHenIIre UCTOYHUKN
3arpsi3HEHUs BO3/TyXa U TPYHTOBBIX
BOJ», «llouBa — BaxkHewIIas
cocrtaBisitonias onocheprn, «DakTopbl
aerpaganny nousy, «llapHUKOBbBIN
spdexT», «PaKTOphl paAOaKTUBHOTO
3arpsizHenust ouoceps»; Kpacnas
kHura PO, n3o0paxeHus: 0XpaHseMbIX
BUJIOB PACTCHUH U KUBOTHBIX

POOJIEMBI.

XapaktepusoBath OUOChHEepHYIO POJIb
YeJI0BEKa.

[IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
M3MEHEHHH B Onocdepe.

OneHuBaTh MOCIEACTBUS 3arpSI3HEHUS
BO3/IyIIIHOM, BOAHOU CpE/Ibl, U3BMEHEHHUSI
KJIUMaTa, COKPAIECHUS
OropazHoo0Opazusl.

dopMynupoBaTh COOCTBEHHYIO TTO3UIUIO
M0 OTHONICHHIO K TJIO0AIbHBIM U
PETHOHATBHBIM 3KOJIOTHYECKUM
npobsieMaM, apryMEeHTHPOBATh CBOIO
TOYKY 3pEHHS.

Ha3piBaTh MpUYMHBI TOSBICHUS
IIPUPOAOOXPAHHOMN ITUKH,

pacKpbIBaTh 3HaUEHUE MIporpecca

JUTSI TIPEOIOTIEHUST SKOJIOTHIECKOTO
KpH3HCa

4.8

CocymiecTBoBaHuE
IPUPOABI U
YeJI0BEYeCTBA

CocyuiecTBOBaHUE MPUPOJIBI U
yenoBedecTBa. CoXpaHEHHE
Onopa3zHooOpasusi Kak OCHOBA
ycToitunBoctu 6mocdeprr. OcHOBa
PaIMOHATBHOTO YIIPABICHHUS
PUPOTHBIMH PECYPCAMH U UX
ucroab30Banue. JloctmxeHus Onoioruu
¥ OXpaHa IPUPOJIBL.

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUH: PallMOHAIIBHOE
IIPUPOAOIIOIB30BAHNE, YCTONYUBOE
pa3BUTHE, KODIBOJIIOLUS.
XapakTepu30BaTh PALMOHAIBHOE
UCII0JIb30BaHUE IPUPOAHBIX PECYPCOB;
OCHOBHBIE T0JIOKEHNSI KOHLEITLIUH
YCTOMYMBOIO Pa3BUTHUSA
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Hemoncmpayuu:
Tabnuywt u cxemwvi: «buochepa u
YEJIOBEK»

Wroro yacoB 1o teme 9
PesepBHOe Bpemst 2
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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