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®denepanpHas paboyas mporpamMma mno yueoOHomy npeamety «buonorusy (6a30Bbiii

ypoBeHb) (peameTHas 001acTh «EcTecTBeHHO-HayUHbIE TPEMEThI») (J1aee

COOTBETCTBEHHO — MPOrpaMma 1Mo OMOJIOTUU, OUOJIOTHS ) BKIIOYAECT MOSICHUTEIBHYIO
3aIHCKY, COAEpKaHue 00yUYEHUSs, TUTAHUPYEMBIC PE3yIbTaThl OCBOCHUS ITPOTPAMMBI TIO

OMOJIOTHH, TEMAaTHIECKOE TNIAHUPOBAHUE.

[TosicHuTeIbHAS 3amKCKa OTpakaeT OOIIMe IEaM M 3aJayd M3yYeHHUsS OMOJIOTHH,
XapaKTEPUCTHKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €€ H3y4YeHHIO O0Y4arolMMUCH,
MECTO B CTPYKType y4eOHOro TUIaHa, a TakKe MOJIXOJbI K OTOOpY conuep:kKaHus, K
OTIPE/ICTICHUIO TIJIAHUPYEMBIX PE3yIbTaTOB.

Conepxanne OOydYCHHS PacKphIBAaeT COJACpPIKATEIbHBIC JIMHWHM, KOTOPBIC
npeaaraloTcs i 00s3aTEIbHOTO M3yUYeHUs] B KaXKIOM KIIacCe HAa YPOBHE CpPETHETO
ob1rero oOpa3oBaHus.

[Inanupyembie pe3ynbTaThl OCBOCHHUS MPOTPaMMbI IO OHOJIOTHH BKIIOYAIOT
JMYHOCTHBIE, METANpeIMETHBIE PE3yJIbTaThl 32 BECh IMEPHOJ] OOy4YeHHS Ha YpOBHE
cpemHero obmero oOpa3oBaHms, a TAKKE MPEAMETHBIC JOCTHKEHUS 00yJaroIIerocs: 3a
KaXKIBIHA TOH 00yUICHHS.
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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJIOTMM TEOPETHYECKYI0 OCHOBY  JUIA
OTIpeNie]ICHUsT MOAXOJ0B K (OPMUPOBAHUIO CONEpKaHUS YYEOHOTO TpeaMeTa
«buonorus» cocraBwin: koHuentyainbHble nojgoxenuss I'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJICH, ColepKaHusl, PE3yIbTaTOB 00YUCHUS U TPpeOOBaHUI
K YPOBHIO MOJTOTOBKHM BBITYCKHUKOB, TMOJOXXEHHS 00 OOHIMX LEIsIX U MPUHIUIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro 00IIero oOpa3oBaHUS
B Poccuiickoit deaepaiuu, a Takxke MOJIOKEHUS 0 crenuduke Ononoruu, e€ 3Ha4eHUH
B TIO3HAHUU >KUBOM TPUPOJBI U OOECMEYEHUU CYIIECCTBOBAHUSA YEJIIOBEYECKOIO
obOmectBa. CoriacHO Ha3BaHHBIM TIOJIOXKEHHSIM ONPEJEICHbl OCHOBHBIE (PYHKIUU
porpaMMbl 1O OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MPEACTABICHUE O 1ENsAX, 00 oOlel cTpaTeruu
0o0y4eHHs, BOCIIUTAHUS U Pa3BUTHUSL OOyUYAIOMIMXCA CPEICTBAaMH y4eOHOTrO MpenMera
«buonorusy, omnpenenser o0s3aTENbHOE MPEAMETHOE COAECp)KAHUE, €r0 CTPYKTYPY,
pacmpeziesieHde MO pas3ienaM M TeMaM, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh
U3y4YeHHUs y4yeOHOro marepuana ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBsA3€H, JIOTMKM  O0pa3oBaTEIbHOTO  MPOLECCa,  BO3PACTHBIX  OCOOEHHOCTEH
00yJaroImMxcs.

B mporpamme mo OMOSIOTUM TakXe YYUTHIBAIOTCS TPEOOBaHHS K TUIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TMPEIMETHBIM pe3yibTaTaM O00y4YeHus B
GbopMUPOBAHUM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOU JEATeIbHOCTH/yueOHbBIX
JEUCTBUN 00YYAIONIUXCS IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHMs.

B nporpamme mno Ouonoruu (10—11 kmaccel, 0a30Bblii ypOBEHb) peann30BaH
OPUHLIMII TPEEMCTBEHHOCTH B M3yYeHUU Ouojoruu, Onaromaps uemMy B HeH
IPOCMATPUBAETCS ~ HANpPABICHHOCTh HA  pa3BUTUE  3HAHUM, CBA3AHHBIX C
(bopMHpPOBaHUEM €CTECTBEHHO-HAYyYHOIO MHPOBO33PEHHUSI, LIEHHOCTHBIX OpUEHTALUN
JUYHOCTH, SKOJIOTHYECKOTrO MBIIIJICHUS], IPEACTAaBICHUI O 3J0pOBOM 00pase KU3HU U
OCpeXHBIM OTHOIIICHUEM K OKpYyKarouied mnpupogHod cpene. Ilostomy Hapsmy ¢
U3y4eHHEeM OOIIeOMOIOTUYECKUX TEOPUH, a TaK)Ke 3HAHUI O CTPOCHUU JKUBBIX CHCTEM
Pa3HOI0 paHra M CyIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HUX MPOLECCOB B MPOrpaMMe
no OWOJOTMU YAENEHO BHUMAHUE HCIOJIb30BAHUIO TMOJYYEHHBIX 3HAHUU B
MOBCEIHEBHOM JKM3HM JUIsSl PEIICHUs MPUKIAIHBIX 3a7a4, B TOM YHcie: TPOPUIaKTHKU
HACJIEICTBEHHBIX 3a00JIEBaHUI YelIOBEeKa, MEIUKO-TEHETUYECKOTO KOHCYIbTUPOBAHMS,
000CHOBaHUS HKOJIOTMYECKH 11€1€CO00Pa3HOro MOBEJAEHUS B OKPY KAIOIIEH MPUPOTHOM
cpene, aHalu3a BIMSHUS XO3AMCTBEHHOW [EATEIbHOCTH YEJIOBEKAa Ha COCTOSHUE
INPUPOJIHBIX M HCKYCCTBEHHBIX DJKOCHUCTEM. YCHUJICHHME BHUMAHHS K MPHUKIATHOU
HaANpaBJIEHHOCTH Y4eOHOro mpeamera «buoOTHA» MPOAUKTOBAHO HEOOXOIMMOCTBHIO
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oOecrieueHHsI YCJIOBUH Ui pEIICHUS OJHOW W3 aKTyaJbHBIX 3a/Jad IIKOJIHHOTO
Ouonornueckoro  obpazoBaHus, KoTopas  mpeamnojaraetT  (GopmMupoBaHHE Yy
o0yyaromuxcst  CIIOCOOHOCTH  QJanTHPOBATbcs K M3MEHEHHMSM  JMHAMUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

[IporpaMma 1o OWONIOTUM SIBISIETCS OPUEHTHPOM JUIS COCTaBJICHUS pabodmnx
IpOTrpaMM, aBTOPHI KOTOPBIX MOTYT MPEAJIOKUTH CBOM BapUaHT IOCIEI0BATEILHOCTH
U3YYEHHUS U CTPYKTYpbl y4eOHOTO MaTepuana, CBOE¢ BHACHUE MyTed (GOpPMUPOBAHUS Yy
oOyuaromuxcst 10-11 kimaccoB mpeAMETHBIX 3HAHUNA, YMEHUH U CHOCOO0OB y4ueOHOM
NESITeTbHOCTH, a TaK)Ke€ METOJUYECKHUX PELICHUH 3a/1ad BOCIUTAHHUA M Pa3BUTHUS
cpeacTBaMu yuebHoro npeameta «buomorusy.

buonorus Ha ypoBHE cpeaHero o0iiero o0pa3zoBaHUs 3aHUMAET BAXKHOE MECTO.
OHn ob6ecrnieunBaeT GOpMUPOBAHKE Y 00YUAIOIINXCS TPEACTABICHUM O HAYYHOU KapTUHE
MUpa, pacmupser U o0000IIaeT 3HAHUS O >KUBOW MpuUpoJe, €€ OTIMYUTEIbHBIX
MpU3HaKaX — YPOBHEBOW OpraHuU3allid U DBOJIOLMH, CO3AAET YCIOBUS JJISA: TO3HAHUS
3aKOHOB JKHBOW MPUPOIBI, (GOPMHUPOBAHUS (PYHKIIMOHATHHOW TPaAaMOTHOCTH, HABBIKOB
3I0pOBOr0 U 0€30macHOro 00pasza >KU3HU, SKOJOTUYECKOTO MBIIUICHHS, [IEHHOCTHOTO
OTHOIIEHUS K JKUBOU TIPUPOJIC B YETOBEKY.

Bonbioe 3HaueHue OMONOTHS MMEET TaKXKe JUIsl PEIICHUS BOCIHUTATEIBHBIX U
pa3BUBAIOIIMX 3a7ad CpeaHEero oOIiero oOpa3zoBaHMs, COIUATU3AIMU O0YYArOUTUXCS.
N3yyenue Ouonoruu obecrneunBaeT yclIOBUS i (GOPMUPOBAHUSI WHTEIICKTYAIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIBTYPHI,
CIOCOOCTBYET HWHTErpaluyd OWOJIOTHYECKUX 3HAHWU C TMPEACTABICHUSAMHU W3 JPYTHUX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (U3NKU, XuMUU U reorpaduu. HazpaHHbIe
MOJIOKEHUSI O TpeIHAa3HAaYeHUH Y4eOHOro mpeamera «buomorus» cocTaBHIIM OCHOBY
JUTSL  OTIpENICTICHUST TIOAXOAOB K OTOOpY W CTPYKTYPHPOBAHUIO €ro COJEpIKaHMS,
MPE/ICTABJIICHHOTO B MMPOTpaMMe 1Mo OUOJIOTHH.

Ot6op conepxanust yudeOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIUN KYJIBTypOCOOOPA3HOTO MOAX0Aa, B COOTBETCTBHH C KOTOPBIM
oOydJaroruecss JOJKHBI OCBOMTH 3HAHHMS M YMCHHS, 3HAYMMbIC IS (DOPMHPOBAHUS
o01elt KylbTyphl, ONMPEACIIAIONINE aeKBATHOE MOBEICHUE YEIOBEKa B OKPYIKAIOIICH
OPUPOIAHONM Cpelne, BOCTPEOOBAaHHBIE B TOBCEAHEBHOM KH3HU U MPAKTUYECKOU
nestenbHocTH. Oco0oe MecTo B OTOW CHCTEME 3HAHMWA 3aHUMAIOT JIIEMEHTHI
colepKaHusl, KOTOpbIE CIIy>)KaT OCHOBOW i (OpMUPOBaHHS TPEACTABICHUNA O
COBPEMCHHOM €CTCCTBEHHO-HAYYHOW KapTUHE MHpa W IIEHHOCTHBIX OPHUCHTAIIHSIX
JUYHOCTH, CIOCOOCTBYIONTUX TYMaHU3AINK OMOJIOTHYECKOTO 00Opa30BaHuUS.

CTpykTypupOBaHUE CONEPKaHUS yUeOHOTO MaTepralia B IporpaMme 1o OHOJIOTHH
OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYCHHSI 3HAHWK 00 OTIMYMTEITHHBIX
OCOOCHHOCTSIX KMBOW MPHPONBI, O €€ YpPOBHEBOW OpraHW3allii U 3BOJIOIUH. B
COOTBETCTBHM C OTUM B CTPYKType ydeOHOTro mpeameTra «buonorus» BbIIeIEHBI



OenepanbHas padouas nmporpamma | buonorus. 10—11 knaccs! (0a30BbIi ypOBEHb)

CIeAyIoIIUe CcoJepKaTelbHble JUHUU: «bHojorus Kak Hayka. MeToapl Hay4HOTO
no3HaHus», «Knetka kak Ouonoruueckas cucremay, «Opranu3M Kak OMOJIOTHYECKAs
cucremay, «CuctemMa M MHOTO00Opa3yWe OPraHMYECKOTO MHpPa», «IBOJIOIHUS >KUBOU
MPUPOJIB», « IKOCUCTEMBI U MPUCYIITAE UM 3aKOHOMEPHOCTH.

enp u3zydenus: yueoHoro npeamera «buoaorus» Ha 6a30BOM YPOBHE — OBJIAJICHUE
00y4alOIMIMMHUCA 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3allMu KUBBIX
CHUCTEM pa3HOTO paHTa W NPHOOPETCHHE YMEHWUW HCIOJb30BaTh STHU 3HAHUS IS
I'PAMOTHBIX JICUCTBUN B OTHOIICHUU OOBEKTOB KMBOM MPUPOJIBI U PEIICHUS PA3IMUHBIX
YKU3HEHHBIX MPo0IeM.

JlocTrmkeHne Menu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM
ypOBHE 00€CTIEYMBAETCS PEIICHUEM CIACAYIONIUX 3a/1ay:

OCBOEHHE 00YYaIOIUMHUCS CUCTEMbI 3HAHUIN O OMOJIOTUYECKUX TEOPUSIX, YUECHUSX,

3aKOHAX, 3aKOHOMEPHOCTSAX, THUIIOTe3aX, IpaBWIaX, CIyXaluX OCHOBOMH JUIS
dbopMUpOBaHUS TIPEICTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHpa, O METOJax
HAy4YHOTO I[IO3HAHUSA, CTPOCHHUM, MHOTO00pa3uh M OCOOCHHOCTSIX JKUBBIX CHCTEM
pa3HOrO0 ypOBHA OpraHW3allid, BBIJAIONIUXCA  OTKPBITUAX M COBPEMEHHBIX
HCCIICOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre y  OOydYaromMXCs  IO3HABATENbHBIX,  HWHTEJUICKTYyalbHbIX

U TBOPUYECKUX CIOCOOHOCTEW B MpPOLECCE aHalu3a JAHHBIX O IYTSAX pPa3BUTHS B
OMOJIOTMH Hay4YHBIX B3IJIS0B, UACH U MOJIXOJ0B K U3YUYEHUIO KUBBIX CUCTEM Pa3HOIO
YPOBHSL ~ OpraHM3ald; CTaHOBJIEHHME Yy oOydamoomuxcsi oOmel  KyJabTyphl,
(YHKIIMOHATBHOW TPAMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH M OLEHUBATH SIBJICHHUS
OKpY’KaIoIIero MUpa >KMBON NMPUPOJbl HA OCHOBAaHMM 3HAHUN U OIBITA, MOJYyYEHHBIX
IpU M3yYeHUU OUONOruu; (GOpPMHUPOBAHUE Y OOYYAIOMIMXCS YMEHUI HUIUTFOCTPUPOBATH
3HaYEHHUE OMOJIOTMYECKHX 3HAHWM B MPAKTHYECKOW NEATEIbHOCTH YE€JIOBEKA, pa3BUTUU
COBPEMEHHBIX MEIULUHCKUX TEXHOJOTMH U  arpoOMOTEXHOJOTHH; BOCIHUTAaHUE
yOeXKIEHHOCTH B  BO3MOXHOCTH  TO3HAHUS  YEJOBEKOM  JKMBOM  MPHUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIIEHUS K HEW, COONIIOMCHHSI 3THUYECKHX HOPM IpHU
OPOBEJCHUN OHUOJIOIrMYECKUX HCCIECOBAHMN; OCO3HAHME IICHHOCTH OMOJIOTHYECKHUX
3HAHUU JJIs1 TTOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYUHOTO MUPOBO33PEHUS;
npUMEHEHUE NPUOOPETEHHBIX 3HAHUN U YMEHHI B OBCEIHEBHOM KU3HU

JUTSL OLIEHKH TIOCJIEJICTBUM CBOEH JIEATENbHOCTH M0 OTHOIICHHIO K OKpYy>Karoue cpeje,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE U COOJOJIEHHEe Mep MNPO(HIAKTHKA
3a00J1eBaHU M.

B cucreme cpennero o6miero oobpazoBanusi «buonorus», uzyyaemass Ha 0a30BOM
YpOBHE, SBISETCS O0053aTeabHbIM YYE€OHBIM MPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHoN o0nacTh «ECTeCTBEHHO-HAYUYHbIE IPEMETBI».



®denepanpHas padouast mporpamma | buomorus. 10—11 knaccsr (6a30BbIi ypOBEHB)

Oob111ee 4ncao 4acoB, PeKOMEHOBAHHBIX IS U3YYeHHs OMOJIOTHH — 68 4acoB:

B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 4ac B Heeno).
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COJAEP XAHUE OBYUYEHUA

10 KJIACC Tema 1. buojsiorust kKak HayKa

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU Haykamu, ¢pusiocodueid, STUKON, 3CTEeTUKON U rpaBoM. Poiib
Oouonoruu B GOpMUPOBAHUH COBPEMEHHON Hay4yHOU KapTHUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meroapl MO3HAHHUS KUBOM TMPUPOAbI (HAONIOACHHE, DKCIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukaiys, MoIeIMpOBaHUE, CTaTUCTUYECKasi 00paboTKa JTAHHBIX).

Hemoncmpauuu:
llopmpemuwi: Y. Hapsun, I'. Mennens, H.K. Konbuos, k. Yorcon u ®@. Kpuk.
Tabauywl u cxemwvl: «MeTObI TO3HAHUS )KUBOU TTPUPOIBDY.

Jlabopamopnsie u npakmuyueckue padoomol:
[Ipaktruueckas padora Ne 1. «Mcnonp30BaHue pa3auvHbIX METOAOB IIPU U3YUEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U KX OPraHU3aIHAs
XKupble cucTteMbl (OMOCHUCTEMBI) KaK TpeaAMeT ulydeHus Ouonoruu. OTandue
YKUBBIX CHCTEM OT HEOPTaHUYCCKOUN TPUPOJIBI.

CpoiicTBa OMOCUCTEM U X pazHooOpa3ue. Y POBHU OpraHU3aluu OMOCUCTEM:

MOJICKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIUOHHO-BHUIOBOM,
AKOCHUCTEMHBIN (OroreoreHoTHYecKuil), Onochepusiid. Jemoncmpayuu:

Tabauywl u cxemovl. «OCHOBHBIC IPU3HAKY KU3HW», «YPOBHHU OpraHU3alUU KUBOU
TIPUPOIBI».
Obopyodosanue: monaenb mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHNE KICTKH

XUMHUYECKHM COCTaB KIETKHM. XUMHUYECKHE DIIEMEHTBI: MAaKpOSJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJa 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMM BOABI M  MHUHEpaJIbHbIX BellecTB B  kieTke. [logngepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnMble M 3aMEHHUMBbIE AMUHOKHUCIIOTHI. AMHWHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl OEJIKOBOM MOJIEKYJbl (II€pBUYHASL, BTOPUYHAS, TPETUYHASI U YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIUN OCIIKOB.

®epMeHTHl — Ouosiornueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIM
HEHTp, cyocTpatHas cnenuduunocts. Kodhepmentsl. Butamunsl. OTinuus ¢pepMeHToB
OT HEOPTaHUYECKUX KaTaln3aTOPOB.
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VYrieBoapl: MOHOcaxapuibl (TJI0KO3a, pubo3a W J1e30KCUpr003a), IUcCaxapuibl
(caxapo3a, JlakTOo3a) MW  MoOJIMCaxapuabl  (Kpaxmaina, TJMKOIeH, IEJUII0JI03a).
buonornyeckue GpyHKIIMM yTII€BOIOB.

Jlumunaer:  Tpurnuuepuabl,  Qochomunuasl,  crepounsl. [ 'mapoduiabHO-
ruapodoOHbie cBoiicTBa. buonornyeckue Gynkuuu nunuaoB. CpaBHEHUE YTIEBOOB,
O€JIKOB U JTUMUIOB KaK HCTOYHUKOB YHEPTHUU.

Hykneunossie kucnotel: JJHK u PHK. Hykneotuabsl — MOHOMEpPBI HYKJIEHHOBBIX
kucnot. Crpoenue u pynkuuu JJHK. Ctpoenne u ¢pynknuun PHK. Bunsr PHK. ATO:
CTPOEHHUE U (DYHKIIUH.

[utonorus — Hayka o kiieTke. Kilerounast Teopust — mpuMep B3auMOJEHCTBUS UIEH
1 (aKTOB B HAYYHOM MO3HAHUHU. MeTO/bl U3yUEHUs KIETKH.

Krnerka kak nemoctHas sxuBasi cucteMa. OOIIME MPU3HAKU KIIETOK: 3aMKHYyTas
HapykHas MeMOpana, Monekysbl JJHK kak renermyeckuid anmapar, cucTeéMa CHUHTE3a
Oeka.

Tunsl KiIeTOK: dyKapHoTHYecKas U IMpokapuoTuyeckas. OCOOCHHOCTH CTPOECHMS
npokapuoTudeckon kiaeTku. Kiierounas ctenka 6akrepuil. CTpoeHUE 3yKapHUOTUUECKOM
kJeTki. OCHOBHBIE OTIIUYUS PACTUTEILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, HX
dbynkuuu. [Inazmarnueckas memOpana, e€ cBoiictBa u QyHkiuu. [{utormazma u eé
opranousibl. OnHomemOpanHbie opradHouabl kietku: OIIC, anmapatr ['ombmxw,
au30coMbl.  [loyaBTOHOMHBIE ~ OpPraHOMABI KIETKH: MHUTOXOHAPHUH, IUIACTHIBIL.
[Ipoucxoxknenne MUTOXOHApUA W TuiacTul. Buasl mmactua. HememOpanHbie
OpraHOMIbl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, LEHTPUOIH, PECHUYKH, KTYTHKH.
OyHKIMHA OPraHOUI0B KJIETKU. Brirouenus.

Anpo — perymsaTopHelii LeHTp KieTku. CTpoeHue snupa: sjaepHas 000JI0YKa,
KapuoIUia3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI. TpaHCHOPT BEIIECTB B KJIETKE.
Hemoncmpauuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneinen, P. Bupxos, JIxk.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinn, K.M. bap.

Juacpammer: «PacnpeneneHne XMMHUYECKUX DSJIEMEHTOB B HEXHUBOW IPUPOIEY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabnuyvt u cxemwvr: «llepuonnueckas TaOaUIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJeKybl BOJIbI», «buocunTes Oenka», «CTpoeHHE MOJIEKYJbI OElKay,
«Ctpoenne Qepmentay, «Hykneunossie kuciaotol. JHK», «Ctpoenue wmolnekymnbt
AT®», «CtpoeHue >SyKapuOTHUECKON KIETKn», «CTpO€HHE 3>KMUBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpOeHHEe NPOKAPUOTUUYECKOU  KIIETKW,
«CTpoeHue spa KIEeTKn», « Y IeBoAb, «JIMmuasn.
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Obopyoosanue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHHE [JIi  MPOBEICHUS
HAOMIOACHUM, W3MEPEHHH, OKCIIEPUMEHTOB, MHKpPOIpENnapaTbl  PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

Jlabopamopnvie u npakmuyeckue padomaoi:

Jlabopatopnast padota Ne 1. «/3ydeHne KaTaIuTUYECKONH aKTUBHOCTH (DePMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTaiasbl).

JlabopatopHast padota Ne 2. «/3ydeHne CTpoeHUS KIETOK PACTEHUM, )KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTb KJIETKH

OOmMeH BemiecTB, WM MeTa0oiu3M. AccUMHIIALMS (TUTACTHYECKU OOMEH) W
JUCCUMWISIUSA (SHEPreTUYECKUil OOMEH) — JB€ CTOPOHBI E€IUWHOIO0 IMpolecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHUsI BEHIECTB M OSHEPrMM B IOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U TeTepoTpodHblil. Ponb depmeHTOB B
0OMEHE BEIECTB U MPEBPAILCHUHN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TeMHOBas (a3pl PorocuHTe3a. Peakiuu doTocunresa.
OddexTuBHOCTL PoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A JIJIs J)KU3HU Ha 3emiie. BiausHue
yCJIOBUM cpeabl Ha (POTOCHMHTE3 M CHOCOOBI MOBBIMICHUS €TI0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUMU.

XeMocuHTe3. XEeMOCHHTE3Upyole OakTepuu. 3HAUeHHE XEMOCHHTE3a s
YKU3HH Ha 3emie.

DOHepreTuueckuii oOMeH B KjeTKe. PaciierieHne BelIeCTB, BBIJACICHUE U
aKKyMYJIMPOBAHHE SHEPTHH B KJIETKE. DTaIlbl DHEPTEeTHIECKOro oOMeHa. [ mukomus.
bpoxenne wu ero Buabl. KuciaopogHoe OKUCIEHWE, WM KIETOYHOE JIBIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEKTUBHOCTh FIHEPIrETUIECKOTO OOMEHA.

Peaknuu marpuyHoro cuHte3a. I'enernueckas undopmarus u JHK. Peanuzanus
TeHEeTHYeCKO uHpopManuMu B KJIeTKe. ['€eHeTHMYecKHil Ko U €ero CBOWMCTBA.
Tpanckpuniust — marpuunbiii cuate3 PHK. Tpaucnsius — GuocunTes Oenka. DTamsl
TpaHcisiiuu. KonupoBanue aMuHokucnoT. Posibs pubocom B OnocuHTe3e Oenka.

Hexnerounsie Qopmbl xu3uu — Bupycbl. Hcropust otkpbeitusi BupycoB (JI.U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS U KU3HEHHOTO IMKJa BUPYCOB. bakTepuodaru.
bosie3Hn pacTeHHMi, KUBOTHBIX M 4YEJIOBEKAa, BBbI3bIBAEMbIE BHpyCaMHu. Bupyc
uMmMmyHoaeduimta yenoseka (BMY) — Bo3oyautens CITM/{a. OOpaTHas TpaHCKpUIILIKS,
peBepraza u uHTerpasa. IIpodunakTuka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.
Hemoncmpauyuu:

Ilopmpemwi: H.K. Konbuos, [I.1. IBanoBckuii, K.A. Tumupszes.

Tabnuyvt u cxemwvl. «Tunel nuTaHusy, «Metabomusm», «MUTOXOHAPUSY,
«OHepretnueckuii  oobmen», «Xmopormacty, «DorocunTes», «Ctpoenue JIHK»,
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«CtpoeHue U (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTMueckuit Kom»,
«Bupycs», «bakrepuodarn», «Ctpoenne u >xu3HeHHbIM wukin Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

Obopyoosanue: wMopenu-amkaunn «Yasoenue JHK wu  Tpanckpummmsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. PazaMHokeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

Kierounblii UKL, WM )KU3HEHHBIN 1TUKI KieTku. MHTepdasza u muto3. [Ipoueccsl,
npotekatomue B uHTepdaze. Pemnmukauusa — peaknuss matpuyHoro cunteza JIHK.
CrtpoeHre XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHI. [[UTIITOMIHBIN U rarIONIHBIHN
XpOMOCOMHBIE HaOOphl. XpomaTuabl. lluTonornueckue OCHOBBI Pa3MHOXKEHUS U
WHJMBUAYAJILHOTO Pa3BUTHS OPTaHU3MOB.

Jenenne knetku — Muto3. Ctaanu Muto3a. [Iporneccsl, MpouCcXoasaine Ha Pa3HbIX
CTaIMSIX MUTO3a. bUOJIOrMYeCKrii CMBICT MUATO34.

[Iporpammupyemasi ruOeIb KJIETKH — arlonTo3.

@opMbI pa3MHOKEHHUs OpPraHU3MOB: Oecrnojioe U ToJioBoe. Buapl Oecronoro
pa3MHOXKEHUA: JIEICHUE HAJBOE, I[IOYKOBAHUE OJIHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BEr€TATHUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHUPOBAHHE
OpraHn3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Craguum wmebio3a. Ilpoueccsl, npoucxoasume Ha CTaausix MeHo3a.
[ToBenenne xpomocoM B merio3e. KpoccuHropep. bHoJOrM4eckuii CMBICII U 3HAYEHUE
Meno3a.

I'amerorenes — mporecc oOpa3oBaHUs MOJIOBBIX KJIETOK Yy >KMBOTHBIX. [losoBbie
JKEJIe3bl: CEMEHHUKU U siMdHUKU. OOpa3oBaHuE M Pa3BUTHE TOJIOBBIX KJIETOK — raMer
(cmepmaro3ouy, sSUIEKIETKa) — crepMarorene3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
AULEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [laprenorenes.

NuauBunyanbHOE  pa3sBUTHE (oHTOTEHER). OMOpHOHANIEHOE ~ pa3BUTHUE
(omOpuorenes). Ortambl AMOPUOHAIBHOTO PA3BUTHUSI Y TO3BOHOYHBIX JKHMBOTHBIX:
npoOiieHue, TacTpynsanus, opraHoreHes. llocTomMOpuoHambHOE pa3BUTHE.  THIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HEMpsAMoe (JIMYMHOUHOE). Biusiaue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CHOCOOHBIC BHI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOECHUE CEMEHH,

CTaauu pa3BuTHs. /lemoncmpayuu:

Tabnuyvt u cxemvl: «DopMbl Pa3MHOXKEHHS  OpraHU3MOBY», «J[BoiHOE
OIUIOJTOTBOPEHUE Y LBETKOBBIX PAaCTEHMI», «BereraTnBHOE pa3sMHOXKEHHUE PACTEHUNY,
«/lenenue knetku Oakrepuii», « CTpoe€HUE MOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI»,
«Knerounsiii ki, «Pemnukarua JJHK», «Mutoszy», «Meios», «IIpsmoe u HenpsiMmoe
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pa3BuTHe», «l'aMeTOoreHe3 y MIICKONUTAIOMMNX M 4YeIoBeKka», «OCHOBHBIC CTaJuu
OHTOT'CHE3a.

Obopyodosanue: MHKPOCKOI, MUKPOIIPENapaThbl «CnepMato30u sl
MJICKOIIATAIOWIECTO», «SNleKneTka miekonuTaromero», «KapuokmHe3 B KJIETKax
KOpEIlIKa JIyKa», MarHuTHasi Mojeib-anmuiukanus «Jllenenune kinetku», moaens JIHK,
MoJieTb MeTadazHOW XPOMOCOMBI.

Jlabopamopnsie u npakmuyueckue padoomol:

JlaGoparopnas padorta Ne 3. «HaGmroeHne MUTO3a B KJIETKaX KOHYHMKA KOPEIKa
JIyKa Ha TOTOBBIX MUKpPOIMpEnapaTaxy.

JlaGoparopHas pabora Ne 4. «/M3ydyeHue CTpOSHHUS IMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

Tema 6. HacsieAcTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB

IIpenmer u 3agauum resetuku. Mcropus passutusa reHetuku. Pons nurosnorun u
HIMOPHOJIOTUN B CTAHOBJIEHUU F€HETUKHU. BKila poccuiickux U 3apyOeKHbBIX YUEHBIX B
pa3BUTHE TE€HETUKH. MeTonbl TeHEeTUKH (TMOpUI0JIOTMYECKU, HUTOT€HETHYECKH,
MOJIEKYJISIpHO-TeHeTHUecKnui). (OCHOBHBIE TE€HETUYECKHE TMOHATUA. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIEJIOBAHMS NPU3HAKOB, YyCTaHOBIEHHble ['. MeHuenem.
MoHorubpuHoe ckpelmmuBaHue. 3aKoH eAUHO-00pa3usi THOPUA0B MEPBOTO MOKOJICHHUS.
[IpaBuno TOMUHUPOBAHUS. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MITOTE3a YMCTOTHI raMeT.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JHurnOpuaHoe cKpelrMBaHue. 3aKOH HE3aBUCHUMOIO HAclleOBaHUs IPU3HAKOB.
[{uToreHeTMUeCKHEe  OCHOBBI ~ JAUTHOPUIHOIO  CKpEIMBaHUA.  AHaIU3UpYylollee
cKpemnBaHue. M cnonp30BaHWE aHATM3UPYIOUIETO CKPEIIMBAHMS UL ONpPEACICHUS
TeHOTHUIIa OCOOH.

CuermienHoe HacienoBaHue mnpusHakoB. Padora T. Moprana mo ciemjieHHOMY
HACJICAOBAaHUIO T€HOB. HapylieHue cuernseHns reHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka mnoja. XpOMOCOMHOE OIpPENEJIEHUE Moja. AyTOCOMBI W TIOJIOBBIE
XpOMOCOMBI. ['OMorameTrHele W rereporamMeTHble opraHu3mbl. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBoCcTh. BHIBl M3MEHUYMBOCTH: HEHACJIEIACTBEHHAs W HACIEICTBEHHAS.
Ponb cpenbl B HeHAcIeACTBEHHON U3BMEHUMBOCTU. XapaKTePUCTUKA MOIU(DUKAITUOHHON
U3MEHYUBOCTU. BapuanuoHHBIN psA M BapualMOHHAs Kpusasd. Hopma peakuuu
npu3Haka. KoOnu4ecTBEHHbIE M KAadeCTBEHHBIE MNPU3HAKM M KX HOPMA DPEAKIUH.
CpoiicTBa MOAU(UKALMOHHON N3MEHYUBOCTH.

HacnenctBennasi, wWiM TEHOTHUIHMYECKas, W3MEHUMBOCTh. KomOmHaTHBHAs
WU3MEHYHMBOCThb. Mel03 U MOJOBOU MPOIECC — OCHOBA KOMOWHATUBHOW M3MEHUYMBOCTH.
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Myranmonnass u3MeHuuBOCTh. Kilaccudukanus wMyTanuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactota W npuuMHBI MyTauuid. MyTareHHsle  (akTOpbl. 3aKOH
rOMOJIOTHYECKHX PSAOOB B HaclieAcTBEHHOM n3MmenunBoctu H.M. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorum yenoBeka. OCHOBHbIE METO/IBI TEHETUKHU YEJIOBEKA!
reHEeaJIOrMYeCKU, OJM3HEILIOBBIH, IIUTOr€HETHYECCKHUM, OMOXMMHYECKHUH,
MoJIeKyIsipHOTeHeTHYeCKHil. COBpeMEHHOE OMNpEeCHUE T€HOTHUIIA: MOJHOTEHOMHOE
CEKBCHHPOBAHHUE, TE€HOTUIIMPOBAHWE, B TOM uucie ¢ noMmompto [II[P-ananuza.
HacnencTBennsie 3a001eBaHmsI YeIOBEKA: TeHHbIE 00JI€3HU, OOJIE3HN ¢ HACTIEACTBEHHOM
MPEAPACIOIOKEHHOCTbIO, XpPOMOCOMHBIE OoJie3Hu. CoMaTH4eCKUe W TeHEpaTUBHbBIC
myTtaruu. CTBoOBbIE KJeTKH. [IpuHIUIBI 370pOoBOro oOpas3a >KU3HU, JUATHOCTHKH,
OpoQUIAKTUKA W JICYEHUS TEHETHYeCKuX Oone3Hed. Meauko-reHeTH4ecKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKOW T€HETUKU B MPEAOTBPAILCHUU U JICUCHUH
TeHETUYECKUX 3a00JIeBaHMil ueioBeka. Jemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®pusz, C.C. YerBepukos, H.B.
Tumogees-Pecosckuii, H.J1. BaBumnos.

Tabauyvl u cxemovl: «MOHOTHOPUIHOE CKpEIIMBAHUE W €r0 ITUTOTEHETHYECKas
OCHOBa», «3aKOH pacUICIJICHUs] U €ro IUTOreHEeTUYecKass OCHOBa», «3aKOH YMCTOTHI
ramet», «urubpuaHoe ckpemnmBanuey», «llutosornyeckue OCHOBBI AUTHUOPUIHOTO
CKpenuBaHusa», «Menosy, «B3anmMoAeluCcTBUE aieNbHBIX TE€HOBY», «l €HEeTHYeCKHe
KapThl PAcCTEHUM, XKUBOTHBIX M uelloBekay, «['eHeTuka mnosa», «3aKOHOMEPHOCTH
HACIIEJOBaHUsI, CLIETUIEHHOTO C MOJoM», «KaproTumsl 4yenoBeka U KUBOTHBIX», «BHIbI
U3MEHYUBOCTI, «MoaudukanuoHHas U3MEHYUBOCTDHY, «HacnenoBanue
pesycdakropay, «['eHeTrka rpynmn KpoBu», «MyTallMOHHAsS U3MEHYUBOCTHY.

Obopyodosanue: MOJIEIU-aNIIINKALIUU «MoHorubpuaHoe CKpEILMBaHUEY,
«Henonmuoe  momunupoBanue», «Jurubpumnoe  ckpemuBanue», «llepexpéct
XPOMOCOM», MUKPOCKON U MuKpomnpemnapat «Jlpozoduia» (Hopma, mytamuu (Gopmsl
KpbUIbEB W OKpacku Tena), repOapuit «l'opox moceBHOW». JlabopamopHhvie u
npakmuueckue padoomaoi:

JlaGopatropHass pabora Ne 5. «M3ydyeHue pe3yJbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOTIPEIIapaTax».

JlaGoparopHass pabora Ne 6. «M3ydyeHue MOAU(PUKALMOHHOW HN3MEHUYMBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOM.

JlaGoparopHass pabora No 7. «AHanmu3 MyTanmuil y Apo30(puiabl HAa TOTOBBIX
MUKPOTIpEnapaTaxy.

[Tpaxtuueckas padota Ne 2. «CocTaBieHre U aHAIHA3 POJOCIOBHBIX YEIOBEKAY.
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Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexkuus Kak HayKa M IpoLecc. 3ap0oKICHUE CEJIEKIINM U TOMECTHKALS. Y UYEHHUE
H./. BaBuioBa 0 LieHTpax MPOUCXOKIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX PAaCTCHHM.
L{eHTpBI IPOUCXOKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeJIEKIMU. MaccoBbli U MHIUBUAYaJbHBIA OTOOPHI B
CEJeKUMHA PACTeHU M KUBOTHBIX. OuneHka 3KcTepbepa. bIM3KOpOACTBEHHOE
cKpemuBanue — MHOpuauHr. Yucras auHus. CkpenyBaHue YUCThIX JuHUM. ['ereposuc,
win rubpuaHas cwia. HepoiacTBeHHoe ckpenBaHue — ayTOpuauHr. OtaanéHHas
rubpuanzanys u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U MOJy4YeHHE MOJUIUIOUIOB.
JlocTrxkeHns CeNIEKINN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

BbHoTEXHOJIOTHSI KaKk OTpacib NPOU3BOACTBA. ['€HHas MHKEHEepHs. DTallbl CO3AaHus
pekoMmOuHanTHO# JJHK 1 TpancrenHsix opranu3moB. Kiierounas nHxeHepus.

Kierounsle KynabTypbl. MUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHuil. KinoHupoBaHue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U
stuyeckue mnpodsembl. 'MO — reHeTHyeckn MOAM(PUUMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

llopmpemuvi: H.W. BaBuios, .B. Muuypums, I'.JI. Kapneuenko, M.®. NBaHoB.

Tabauyvr u cxemvi: xapta «lIeHTpbl NPOUCXOXKACHHUS W  MHOrooOpasus
KYJbTYPHBIX pacTeHui», «llopoabl OOMamIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OtnanénHas ruOpuauzanus», «Pabotel akagemuka M.D. lBaHoBay,
«ITomunongusy,
«OOBEKTHI ouorexnonorun», «KierouHele  KyJabTypbl W KJIOHHMPOBaHUEY,
«KoHcTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOMY.

Obopyoosanue: MyJsHKU TIIOJIOB W KOPHEIUIONOB JUKUX (OPM M KYJIbTYPHBIX

COpPTOB pacTteHmid, repOapuii «CenbCKOX03iCTBEHHBIC pacTeHus». Jladopamopuvie u
npakmuueckue padoomaoi:

Oxkckypeust «OCHOBHBIE METOABI U JOCTUKEHUS CEJIEKIMN PACTEHUN U KUBOTHBIX
(Ha CeNeKIHOHHYIO0 CTAaHIIMIO, TUIEMEHHYIO (hepMy, COPTOMCIBITATENbHBIN y4acTOK, B
TEIUIMYHOE X035HUCTBO, JJA0OPATOPUIO arPOYHUBEPCUTETA WM HAYYHOTO LICHTPA).

11 KJIACC Tema 1. OBoIoLIMOHHAS 0MOJIOTUSA

[IpennochUIKM BO3HUKHOBEHHS SBOJIFOLIMOHHON TEOPHUHU. IBOJIIOIIMOHHAS TEOPHUS U
e€¢ Mecto B Ouonoruu. BnusiHue SBOJIIOIMOHHOM TEOPUM HA pa3BUTHE OUOJOTUHM U
JIPYTUX HayK.

CBUACTEIBCTBA  DBOJIIOIHU. [1ameoHTOIOrNYECKUE: IIOCJIEJOBATEIBHOCTD
MOSIBJICHUS BHJIOB B TAJIGOHTOJIOTHYECKOM  JIETONUCH, TEPEeXOoaHble  (HOPMBI.
buoreorpadguyeckue: cxocTBo U pazinuue GpayH u GJjop MaTEpUKOB U OCTPOBOB.
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OMOpHOJIOTMUECKHE: CXOACTBA M  pa3liiyusi HAMOPHUOHOB pa3HBIX BUJOB
NO03BOHOYHBIX.  CpaBHHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTHYHBIE,  AHAJIOTUYHBIE,
PYIUMEHTApHbIE OpraHbl, aTaBU3MbL. MONEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX MeETa0OJIMYECKHUX TMyTed Yy BcexX
OpraHU3MOB.

OpomonnonHas teopusa Y. Jlapuna. [Ipeanocbuikn BO3HUKHOBEHUS 1apBUHHU3MA.
JIBKyIMe CUJTBI SBOJIOUMUA BHIIOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHUE MpU
OTPAaHUYEHHOCTU  PECYpPCOB, HEOINpeAesl€HHAas HU3MEHYUMBOCTh, OOphOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas teopust sBomouu (CTI) u e€ 0OCHOBHBIE TTOJIOKEHHUSI.

Mukpossosmronus. [lonynsauus kak equHUNA BUIA U 3BOJIIOLHH.

JBuwxkymue cuwibl ((pakTopbl) 3BOJIIOUMU BHUJIOB B Hpupoje. MyTalmoHHbBIN
npolecc U KOMOMHAaTUBHAsT U3MEHUYMBOCTh. llomysiinoHHBIE BOJHBI U Jpeil() TEHOB.
W3onsauus 1 MATpanus.

EctecTtBeHHbII 0TOOp — HampaBisomuid  (aktop sBomonuud. DopMbl
€CTECTBEHHOT'0 0TOOpAa.

[Ipucnoco0IeHHOCTh OpPraHU3MOB  KakK  pe3ynbTaT dBodtouuu. lIpumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopGh03bl U UIUO-a AN TAIHH.

Bun u Bunoo6pazoBanue. Kpurepuu suga. OcHoBHbIE (hOpMBI BU1000pa30BAHUS:
reorpauyeckoe, 3K0JIOTHUECKOE.

Maxkpossosronusa. DopMbl IBOJIIOLIMU: (puneThyeckasi,  JIMBEpPreHTHas,
KOHBEpreHTHas, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxeHre OT HeCHEUUAIM3UPOBAHHBIX TMpeakoB. [Iporpeccupyromias
criennanu3auus. AnantuBHas paauanus. /Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, JK.b. Jlamapk, Y. Japeun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkenp, @. Mromep, A.H. CeBep1ios.

Tabauyvl u cxemwvl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiey, «3apoJbIiu
MO3BOHOYHBIX >XKUBOTHBIX», «ApXxeonTepukc», «DPopmbl 00pHOBI 3a CYIIECTBOBAHUEY,
«EcrectBennsiii 0T00p», «MHOTO0OOpa3ne COpTOB pacTeHui», «MHOroodpasue mopos
KUBOTHBIX», «llomynsuuny, «MyTalmoHHass HW3MEHYMBOCTH», «ApoMopdo3bD»,
«Unuoananramuny, «OO0mas aereHepauus», «BUXKyIIUE CHIIBI  HBOJIIOLIUN,
«Kapracxema mapmpyta myrtemectBus Y. JlapsuHa», «bopbba 3a cyiiecTBOBaHUEY,
«IIpucnocoOaeHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOTOTUIECKOE BUI000PA30BAHUEY.

Obopyoosanue.; KOJIIEKIMS HACEKOMBIX C Pa3IU4YHBIMU THUIIAMHU OKpPACKH, HAOOp
IJIOJIOB M CeMsIH, KOJuteKIus «lIpuMephl 3alMTHBIX MPUCITOCOOJIECHUN Y KHBOTHBIX),
Mozenb «OCHOBHBIE HaNpaBJICHUS] HBOMIOLUWY», O00BEMHAs Mopaenb «CTpoeHue
TOJIOBHOT'O MO3ra TO3BOHOYHBIX).
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buoreorpaduyeckast kapta Mupa, KowieKus «DopMbl COXpaHHOCTH MCKOTAEMBIX
KUBOTHBIX W pacTeHui», monaenb ammiukanus «llepekpéct XpoMocom», BIIaXKHBIE
npenapatel  «Pa3Butne Hacekomoro», «Pa3BuTHE JIATYIIKW», MHKpOIpenapat
«Ipozoduna» (Hopma, MyTranuu GOpMBI KPbUIHEB H OKPACKHU TEINa).

Jlabopamopnvie u npakmuueckue paoomut:

Jlabopatopnass pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(POIOTHUYECKOMY
KPUTEPHIO.

JlaboparopHas padora Ne 2. «Onucanue mpuCIOCOOJIEHHOCTH OpraHu3Ma H eé
OTHOCHUTEIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHU Ha 3emJie

JloHaydHbIE TIPEACTABICHUS O 3apOXKIACHUM KW3HU. HaydHble TruIoressl
BO3HUKHOBEHUS KU3HU Ha 3emJiie: abMOreHe3 U MaHcrnepMus. XUMHUUECKasi 3BOJIOLUS.
AOUOreHHbIN CUHTE3 OpPraHUYECKUX BEILIECTB u3 HEOPTraHUYECKUX.
OKCIIEpUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOM »HBOIMOLMMU. HadanpHble dTamnsl
ouonornyeckort sBomonmu. [unoresa PHK-mmpa. dopmupoBanre MemMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. IlepBple KIETKM W HUX DBOJIIOLMS.
dopMHUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pazputne xwn3Hm Ha 3emuie mo dpaM M nepuojgaMm. Karapxen. Apxeickas u
npoTepo3oiickas 3pbl. [laneo3oiickas 3pa u e€ nmepuoabl: KeMOPUHUCKUN, OpJIOBUKCKHUH,
CUJIYPUWCKHM, TIEBOHCKNW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3o1ckas 3pa 1 €€ nepuopl: NajJeoreHOBbI, HEOT€HOBBIN, AHTPOIOT€HOBBIM.

XapakTepucTUKa KIMMara M TeoJIOrM4ecKux mpoueccoB. OCHOBHBIE 3Tarlbl
3BOJIIOLMU PACTUTENBHOTO U KUBOTHOTO MUpa. ApOMOP(O3bl Y pACTEHUN U )KUBOTHBIX.
IlosiBieHue, pacuBeT U BBIMUPAHKUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpakeHue dBoJrouuH. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOLMS YEJOBEKA. AHTPONOJOrus Kak Hayka. Pa3BuTue mpencraBleHHd O
IIPOUCXOXKJIEHUN 4YeoBeKa. Meroasl n3ydeHus aHTtpornoreHe3a. CxoJCTBa U pa3inyus
YeJI0BEeKa U )KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHNE YETIOBEKA.

JBrxymue cuiibl (pakTopsl) aHTponoreHe3a. HacneacTBeHHass U3MEHYMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KWU3HH, U3TOTOBJIICHHE OPYIUN TPYyHa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaaMM M BETBU HBOJIOLMHM YEJIOBEKAa: ABCTPAJIONMUTEKH, YemoBeK
ymenbli, YenoBek npsamMoxonsdmui, YemoBeK HeaHAepTAIbCKUU, YenoBeK pa3yMHBIN.
Haxonku uckonmaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUs, 00JACTh PACHpPOCTPAHEHMS,
00BEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.
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YenoBeueckue packl. OCHOBHBIE OOJIbIIIME pachl: €BpoIeouaHas (eBpa3uiickas),
HErpO-aBCTpAJIOU IHAS (PKBaTOpUANIbHAS), MOHTOJOUAHAs (a3MaTCKO-aMEPUKAHCKAs).
UepTbl MPUCHOCOOJICHHOCTH TMPEJACTABUTENCH YEIOBEUECKHX pac K YCIOBUAM
cyuiecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kpuruka pacusma. Jemoncmpayuu:

Ilopmpemuwi: ®@. Penn, JI. Ilactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuyvr u cxemvi: «BosaukHoBenme ColIHEUHOM CHCTEeMED», «Pa3Butue
opraHnueckoro  mupa»,  «PacturenpHas — kinetka»,  «KuBOTHas  KIETKay,
«IIpokapuotnueckas kieTka», «CoBpeMeHHas CUCTEMa OPraHUYE€CKOTO MUPaAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E€3bsHY,
«OCHOBHBIE MECTa MaJCOHTOJIOTMYECKNX HAXOJOK MPEIKOB COBPEMEHHOTO YEIIOBEKAY,
«/peBHenmme moam», «/pesaue moan», «[lepBeie COBpeMEHHBIE IO,
«HenoBeuecKkue pacoh».

Obopyodosanue: mynsxku «lIpoucxoxxneHue denoBeka» (OIOCThI aBCTpajJoONMUTEKa,
MUTEKAHTPOTA, HeaHJepTallblla, KPOMaHbOHIIA), CICMKU WIH U300pKEHUS] KaMEHHBIX
OpyAMil  MEpBOOBITHOIO  4eNoBeKa  (KaMHHM-uonmepsl,  pyoOwmsa,  ckpedia),
reoXpoHoJoruyeckas Tabnuna, KoJekuus «DopMbl COXpPAaHHOCTH HCKOIAEMbIX
JKUBOTHBIX U pacTeHU». Jlabopamophule u npaxmuueckue padoomaol:

[TpakTyeckas pabora Ne 1. «/3ydueHue HCKOMaeMbIX OCTAaTKOB PAaCTCHHH U
YKUBOTHBIX B KOJIJICKITUSIX).

OKCcKypcusi «DBOJIOIUS OpPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAYYHBIN WM KPACBEIUECKUI My3eil).

Tema 3. OpranusmMsl 4 OKpPy:Ka0IIa"A cpeaa

DKoJIOTHSI KaK HayKa. 3aJadyd M pa3fesibl SKOJOTrMu. MeToapl 3KOJIOTMYECKUX
UCCJIEIOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHuA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, IOYBEHHA,
BHYTPUOPTAaHU3MEHHASI.

Okomornueckue  ¢akTopel.  Knaccuduxamuss  9KOJIOTHYECKHX  (DAaKTOPOB:
abmoTnyeckue, OMOTUYECKHE U aHTPOIOTeHHbIC. J[eficTBUE 3KoIoTHYeCKHX (HaKTOpPOB
Ha OpraHU3MBI.

AbGuoTtnueckue (HaKTOphl: CBET, TeMIepaTypa, BIaKHOCTb. DOTONEepUoaAU3M.
[Tpucnoco6ienus: OpraHu3MOB K JEUCTBUIO a0MOTHYEeCKUX (hakTopoB. buonornueckue
PUTMBI.

buotnueckue dakropel. Buabsl OMOTMYECKMX B3aUMOJEHCTBUI: KOHKYpPEHIIMS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepanusi, MyTYyalu3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIU3M, HEUTPATIU3M.
3HaueHne OMOTHYECKUX B3aUMOJCUCTBUNA HJsi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHUE XapaKTePUCTUKU Monyisiinu. OCHOBHbBIE TOKA3aTENU MOMYJISIINN:
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YUCJIICHHOCTD, IINIOTHOCTBL, POXKIAACMOCTb, CMCPTHOCTD, ITPUPOCT, MUTPALTUS. I[I/IHaMI/IKa
YUCJIICHHOCTH IIOITYJIIIUH U eé peryisigus. ,Zlemoncmpauuu:

Ilopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['ekkerns.

Tabnuyer u cxemwr. xapta <«lIpuponsbie 30HBI 3emin», «Cpelnbl OOUTaHUS
opranusmoB»,  «®otonepuonusm»,  «llomymsmuu»,  «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTU NOoMyisiuu nHby3o0pun-tydensku», «llumessie uenny». Jlabopamopnvie
U npaKkmuyeckue paoomaoi:

JlabopatopHasi pabora Ne 3. «Mopdosoruueckrue OCOOEHHOCTH PACTEHHM U3
pPa3HBIX MECT OOUTAHUS.

JlabopatopHasi pabora Ne 4. «BnusHue cBeTa Ha pPOCT W Pa3BUTHE YEPEHKOB
KOJIEyCa».

[TpakTyeckas padbora Ne 2. «lloacd€Tr MIOTHOCTH TOMYJALMN pPa3HBIX BUIOB
pacTeHui».

Tema 4. Coo01iecTBa M YKOJOTrHUYEeCKHE CHCTEMBbI

CooOmectBo opranu3sMoB — OuoneHo3. CTpykTypbl OuoOnEHO3a: BUIOBa,
pOCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.

Okosoruueckre cucteMbl  (9kocuctembl). llonstme 00 sKkocucreme W
ouoreonieHoze.  DyHKIMOHANBHBIE  KOMIIOHEHTHI ~ JKOCHUCTEMBI:  IMPOIYIICHTHI,
KOHCYMEHTBI, PEAyIeHThl. KpyroBopoT BEIIECTB M TOTOK SHEPTHM B IKOCHCTEME.
Tpoduueckue (mumieBbie) ypoBHU 3KOCUCTeMBI. [lumieBbie 1enu u cetu. OCHOBHBIC
MOKa3aTeMn dSKOCUCTEMBI: OuoMacca, TMPOAYKUIHUA. KOJOTHYECKHE TMMHUPAMUIbL:
MPOYKITAN, YUCIICHHOCTH, OMOMACCHI.

CBOMCTBa 3KOCUCTEM: YCTOMUYMBOCTh, CAMOPETYJIsALMS, pa3Butue. Cykueccus.

[Ipupoanbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WU
HIMPOKOJUCTBEHHOTO Jieca.

AHTPOTNIOTEHHBIE SOKOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp603KOCUCTEMBL.
buonornyeckoe 1 X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak Qaktop ycToiumBocTH dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yuenue B.M. Bepuanckoro o Owuochepe. ['panuipl, coctaB ©u CTPYKTypa
ouochepnl. Kupoe BemectBo U ero (Qynkunun. OcoOeHHocTH Ouocdepsl Kak
rJ100abHOM SKOCUCTEMBI. JInHaMuyeckoe paBHOBECHE U OOpaTHas CBA3b B Ouocdepe.

KpyroBopotbl BemiecTB u OHOTCOXMMHUYECKHE ITMKIBI 3JIEMEHTOB (yriaepoa,
azoTa). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3emid. AHTPONOTeHHbIE H3MEHEHHUS B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TPOOIEMBI.
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CocyiecTBoBaHe MPUPOJIbI U YenoBeuecTBa. CoxpaHeHne OMopa3HOOOpa3us Kak
OCHOBa ycTOWYMBOCTH Ouocdepsl. OCHOBA PAlMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCTOJIb30BaHUE. JJOCTHKeHUsI OMOJIOTUU U OXpaHa MPUPOIbI.

Hemoncmpauyuu:

llopmpemuwi: A.Jlx. Tencnu, B.H. Cykaués, B.W. Bepnaackuid.

Tabnuyvr u cxemwi: «llumessle nenu», «bHOIEHO3: COCTaB U CTPYKTypay,
«[Ipuponnbie cooOmectBay, «llemn mnuTaHUs», «OKOJOTUYECKAs MHUPAMHUAAN,
«buoctepa u uenoBexk», «IKocucTeMa MIUPOKOIMCTBEHHOTO Jiecay, «IDKOcHCTEMa
XBOMHOTO Jecay, «buoneno3 Bogoéma», «ArpoueHos», «lIpuMepHbpie aHTPOIIOIE€HHBIE
BO3JICUCTBHSL HAa TMpUPOAY», «BaxHeWIne WCTOYHWMKM 3arps3HEHUS BO3lyXa H
IPYHTOBBIX BOna», «llouBa — BakHeHmass coctaBiswoomas Ouochepbr», «DakTopsl
nerpaaauuu nousy, «llapHukoBsiil 3ppexT», «PakTopbl pailoaKTUBHOTO 3arps3HEHUs
onochepr», «O0mas crpykrypa ouochepo», «Pacnpoctpanenre xu3Hu B Ouochepe»,
«O30HOBBIN 3kpaH Ouocdeprl», «KpyroBopor yriaepoaa B o6uocdepe», «KpyroBopor
a30Ta B PUPOIEY.

O6opynoBanue: Mojaenb-anmiukauus «Tunuyeble OMOLIEHO3b», TrepOapuii
«PactutenbHble COOOIIECTBAa», KOJUIEKIMU «buoiieHo3», «BpeauTenun BaKHEHIINX

CEbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuu M KOJUIEKIIMM PACTEHUU U >KUBOTHBIX,
IPUHAJIEKAIIME K Pa3HbIM 3KOJIOTMYECKMM TIpyIIaM OJHOro Buaa, KpacHas knura
Poccuiickoit @enepannu, n300pakeHUsI OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPETHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycranaBnuBaroTcs TpeOOBAaHMS K pe3yjbTaTaM OCBOCHHUS
oOy4JalImuMHUC  OporpaMM  CpeaHero  oOmiero  oOpa3oBaHMSA:  JUYHOCTHBIM,
MeETaIpeAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cIpykType JHMYHOCTHBIX pE3yJIbTAaTOB OCBOCHHUSA TmpeaMera «buomorus»
BBIJICTICHBI CJICIYIOIIME COCTABJISIONIAC. OCO3HAHHE OOYYAIOIIMMHUCS POCCHUHCKOMN
IPaXXTaHCKON HMJICHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOTIPE/ICIICHUIO, HAJIMYME MOTHBAIMM K OOyYEHHIO OMOJIOTHH, IEJICHANPABICHHOES
pa3BUTHE BHYTPCHHHX YOEXKICHWU JIMYHOCTH HAa OCHOBE KIIFOYEBBIX IICHHOCTCH W
UCTOPUYCCKMX TPAIUIMA pa3BUTHSA OHOJOTMYECKOTO 3HAHHS, TOTOBHOCTH 1/1
CIIOCOOHOCTh ~ OOydYalOImUXCS ~ PYKOBOJICTBOBATHCSI B CBOCW  JACATENHHOCTH
IICHHOCTHOCMBICJIOBBIMH ~ YCTAHOBKAMH, MPHUCYIIMMU CHCTeMe OHOJIOTHYECKOTO
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00pa3oBaHusl, HATMYKE DKOJIOTMYECKOT0 MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH LIETHU U
CTPOUTH )KU3HEHHBIC [IAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS mpenmera «buoNoOrus» AOCTUralTCi B
€AUHCTBE Yy4yeOHOW ¢ BOCHUTATEIBHOM JEATEILHOCTA B COOTBETCTBUU c
TPaAULMOHHBIMU POCCUHCKUMH COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMU U
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B 00IIECTBE MTPaBUIAMU U HOPMaMHU
MOBEJICHUSI W  CIOCOOCTBYIOT TIpOIleCCaM CaMONO3HAaHMs, CaMOBOCIHUTAHUSA W
CaMOpa3BUTHUsA, PA3BUTHS BHYTPEHHEN MO3UILNM JIMYHOCTH, MATPUOTU3MA, YBAKEHUS K
3aKOHY W MPaBOIOPSAJIKY, YEJIOBEKY TpyJda M CTaplIeMy MNOKOJIEHHUI), B3aMMHOIO
YBOKEHUS, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0O U  TPATULIUSIM
MHOT'OHAIIMOHAJIbHOrO Hapoaa Poccuiickor ®Penepanuu, OpUPOAE U OKPYKAOLIEH
cpene.

JIn4HOCTHBIE pPE3yJIbTaThl OCBOCHHS yueOHOTO mpeameTa «buoyorus» I0IKHBI
OTpaXkaTb  TOTOBHOCTh U  CHOCOOHOCTh  OOy4YalolUXCSd  PYKOBOJCTBOBATHCS
chOopMUPOBAaHHONW BHYTPEHHEH TMO3MIMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OPUEHTAIUH, MO3UTHUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOLINX
TPaAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO OIbITa
M OIbITA JEATEIIBHOCTH B IMPOLECCE pPEAIU3AlMUA OCHOBHBIX  HaIPABJICHUU
BOCHUTATEIILHON AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kIaHCKOro BOCIIUTAHMSA:
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUYAIOIIEroCs KaKk aKTUBHOTO

1 OTBETCTBEHHOI'O YJIeHa POCCUUCKOTO OOIIECTBA; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX
npaB ¥ 00s3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM NESITEIIBHOCTH TPH CO3JAaHUHM YUYEOHBIX
MIPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIbHBIX 33714, BHIMOJHEHUN OMOJIOTHYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTh OMPENEISATh COOCTBEHHYIO TMO3UIIUIO MO OTHOIICHHIO K
SIBJICHUSIM
COBPEMEHHOM JKM3HU U OOBACHITH €€; yMEHHE YUYWUTHIBATh B CBOMX JEHUCTBUSIX
HEO0OXOJIMMOCTh KOHCTPYKTUBHOT'O B3aMMOJICHCTBUS JIIOJCH C pa3HBIMHU YOEKICHUSIMH,
KYJbTYPHBIMU  IICHHOCTSIMU W  COLIMAJBHBIM  TOJIO)KEHUEM; TOTOBHOCTh K
COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUSI YU€OHBIX, MO3HABATEIBHBIX U
HCCIIEIOBATENIbCKUX 3a/1ad, YBOXXUTEIBHOTO OTHOIIEHHUS K MHEHUIO OINIMOHEHTOB IPU
0OCYXICHHH CIOPHBIX BOIMPOCOB OHMOJOTUYECKOTO COACPKAHUS, TOTOBHOCTh K
T'YMaHUTApPHOHN ¥ BOJIOHTEPCKOU JACSITEILHOCTH; 2) MATPHOTHIECKOTO0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKOW WIEHTUYHOCTH, TATPUOTHU3MA,

YBaXKEHHS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH Inepen PoaumHol, ropgoctu 3a
CBOM Kpau, cBO PonnHy, CBOM $S3bIK W KYJIbTYpYy, IPOLNUIOE K HACTOSAILIEE
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MHOTI'OHAIIUOHAJIBHOI'O HAapoda POCCI/II/I; NCHHOCTHOC OTHOHICHUC K IIPUPOAHOMY

HACJICIHIO U ITaMATHHUKAM IIPUPOADI,

JOCTHKCHUAM Poccum B HaYKC, HCKYCCTBC, CIIOPTC, TCXHOJIOTHUAX, TPYAC, CITOCOOHOCTh
OLICHUBATh BKJIaJ pOCCHﬁCKHX y‘IéHBIX B CTAHOBJICHUC U PA3BUTHUC

6HOJIOFPIPI, ITIOHMMAaHUs 3HAUCHMS OHOJIOTMH B ITO3HAHWU 3aKOHOB IMpupoabl, B XKU3HU

49CJIOBCKAa MW COBPCMCHHOI'O O6HI€CTB8,; H,HeﬁHaﬂ Y6G)K,Z[éHHOCTI), T'OTOBHOCTb K

CIYXCHHUIO U 3alIUTC OTC‘IGCTB&,

OTBETCTBEHHOCTb 32 €ro CyaAb0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OPMUPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHUA, ATHUYECKOTO  TOBEJICHUS,

CIIOCOOHOCTH OLICHUBATh CUTYAIINIO U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPHEHTUPYSCh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; OCO3HAHUE JINYHOTO
BKJIaJla B MOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro; OTBETCTBEHHOE OTHOIIECHUE K CBOUM
pOAUTENSM, CO3JAHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSITHUS [IEHHOCTEH CEMEUHON
XKH3HH B COOTBETCTBUU C TPaJAMIUAMU HapojaoB Poccuu; 4) 3cTeTn4ecKoro
BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO U

TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUM; NMOHUMaHHUE
OMOIIMOHAJILHOTO BO3JICHCTBHS JKUBOW MPUPOABI U €€ IIEHHOCTH; TOTOBHOCTH K
CaMOBBIPKEHHUIO B Pa3HBIX BUAX UCKYCCTBA, CTPEMIICHUE TIPOSIBIISIT

KadecTBa TBOPUYCCKON JTUIHOCTH;

5) ¢pu3uveckoro BOCUTAHUSI, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H

AMOIMOHAJILHOTO 0JIaronoyyms:

MMOHMMaHUE M peanm3anus 310pOBOro u Oe3omacHOro obOpasa KU3HH (30pOBOE
NUTaHWE, COONIOJCHUE TUTHECHUYCCKUX IMPAaBHJI M HOPM, COATaHCUPOBAHHBIA PEKUM
3aHATUHN U OT/ABIXA, peryJispHas (pu3nyeckasi akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HMYECKOMY M TICUXHYECKOMY
3I0POBBIO; TIOHMMAaHWE IICHHOCTH TIPaBWJ WHAWBUAYAJIbHOTO H KOJIJICKTHBHOTO
0€3011acHOr0
MOBEJCHUSI B CHTYaIlUsAX, YTPOXKAIOIIMX 3JI0POBBI0 W JKU3HM JIIOJICH; OCO3HAHUC

MOCJICICTBUI U HETIPUSATHS BPEIHBIX IPUBBIUCK (YIOTPEOICHUS

aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) TpyA0BOIro BOCIIUTAHMS:

I'OTOBHOCTDB K TpyAy, OCO3HAHHUEC ICHHOCTU MAaCTCPCTBA, pr,ZLOJ'HO6I/IC; T'OTOBHOCTD
K aKTUBHOU ACATCIBHOCTH TEXHOJIOTHYECKON U COHI/IaJIBHOﬁ
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HaIpaBJICHHOCTH, CHOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKyIO JESITEIBHOCTh; MHTEPEC K pa3IndHbIM chepaM mpodhecCrnoHATHHON
NEesATEeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
peann3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE TIUIAHBI; TOTOBHOCTh M CIIOCOOHOCTh K
00pa30BaHMIO U CaMOOOPA30BAHHIO HA MIPOTHKEHUH

BCEH JKU3HU;

7) 3K0JIOrM4ecKOro BOCIIUTAHHUSI: YKOJIOTHYCCKH 1I€JIeCO00pa3HOE OTHOIIICHUE K
MPUPOJI€ KAK UCTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIlECTBOBAHUSI;

MOBBIIIIEHUE  YPOBHS  DKOJIOTMYECKOM  KYJIbTYphl: MNPUOOpPETEHHUE  OIbITa
IJITAHUPOBAHUS MOCTYNKOB M OLIEHKH UX BO3MOXHBIX MOCJEACTBHUI MJISI OKpY>Karoliei
Cpebl; OCO3HAHUE TJI00aJILHOI0 XapaKTepa SKOJIOTHYSCKUX MPOOJIeM U MyTeH uX
pelIeHusl; CIIOCOOHOCTh HCIOJIb30BaTh IIpHoOpeTaeMble IIPH H3YUYCHUH OHOJIOTHU
3HAHUSA W yMEHHS TIpH pelieHHH NpoOJeM, CBS3aHHBIX C  palldOHAJIbHBIM
MPUPOJIONOIB30BaHUEM (COOIIO/ICHUE MPABUI MOBEACHUS B MPUPOJIE, HAMPABICHHBIX
Ha COXpaHEHHE pPaBHOBECHS B 3KOCHUCTEMax, OXpaHy BHOB, PKOCHCTEM, OHOCHhEpH);
AKTUBHOE HEIPUATHE IEUCTBUN, IPUHOCAIINX BPEI OKPYKAKOMIEH IPUPOTHON
cpede, yMEHHE IIPOTHO3MPOBATh HEOJArONMPHUATHBIE SKOJOTHYCCKHE IOCICACTBUS
NpeANpUHUMAEMbIX  JICHCTBUA W TpeNoTBpaliaTh HX; HaJIUMYUE  Pa3BUTOIO
3KOJIOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKOW KYIbTYPHI,

ONbITA JICSITEIBHOCTH SKOJIOTUYECKOM HaINpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
VMU B MO3HABATEJIbHOM, KOMMYHUKAaTUBHON W COLIMAJIBHOM IMPAKTHUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOMN AEATEIBHOCTH SKOJIOTMUYECKOW HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOINECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHUAJIOTE KYJIBTYP,
CIIOCOOCTBYIOILIETO ~ OCO3HAHUIO CBOEr0 MeCTa B TMOJUKYJIBTYPHOM  MUDE;
COBEPUICHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOUN KYJIBTYPhI KaK CPEACTBA
B3aMMOJICHCTBUSI MEXK]TY JIIOJIbMU U MO3HAHUSI MUPA; MOHUMaHWE creluduKu OUOI0TUH

KaK HayKH, OCO3HAHMs €€ poyikd B POPMUPOBAHUHU
pPallMOHAJIBHOTO HAyYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO TMpEACTaBICHUS 00
OKpYIXKaloleM MHUpE KaK O €AMHCTBE MPHUPOJIbI, YEJIOBEKa U OOIIECTBA, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPaHEHUS TPUPOTHOTO
paBHOBeCHS; YOSKAEHHOCTh B 3HAYMMOCTH OMOJIOTHUH JIJII COBPEMEHHOW ITUBUIIN3AIUN:
obecriedyeHruss HOBOTO YPOBHsS Pa3BUTHA MEJIUIIMHBI, CO3JaHHUE NEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOJIEMBbI Pa3BUTHS YEIIOBEUYECTBA,
MOWCKa MyTeld BBIXOAA W3 TJIOOAIBHBIX HKOJIOTHYECKUX MpobiieM u obecreueHus
nepexojia K YCTOMYMBOMY Pa3BUTHIO, PALIMOHAIBLHOMY HCIIOJb30BAHUIO MPUPOIHBIX
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pecypcoB ¥ (OPMUPOBAHHIO HOBBIX CTAaHJAPTOB KU3HU;, 3aUHTEPECOBAHHOCTH B
MOJIYICHUN OWOJIOTMYECKUX 3HAHWUM B IIENAX TIOBBIIICHUS OOIMIEH KYyJIBTYPHI,
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAIBHON
IPaMOTHOCTH OOydJaromuxcsi, (GpopMupyemMoid npu U3y4eHUU OWOJIOTHH; TOHWMAHUE
CYIIHOCTH METOJOB IMO3HAHHUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCII0JIb30BAaTh MOJIydaeMble 3HAHUS JIJIs1 aHAIN3a U O0BSICHEHHUS SIBJICHUI OKPYKaIOLIEro
MHUpa ¥ MPOUCXOAIINX B HEM U3MEHECHUH, YMEHHUE JIeJIaTh 00OCHOBAHHBIC 3aKITFOUCHHSI
Ha OCHOBE Hay4YHBIX (PAKTOB M UMEIOIINXCS TAHHBIX C IEJIBIO TTOYYCHUS JOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITEIBHO MCIIOJIb30BATh OWOJIOTMYECKUE 3HAHMS IS
peLIeHus

HpO6JIeM B PCAJIbHBIX JKH3HCHHBIX CHTyallUAX; OCO3HAHHUC IICHHOCTHU HaquOﬁ
ACATCIIBHOCTHU, TOTOBHOCTH OCYHICCTBJIATH

IPOEKTHYI0 M HCCIEI0BATEIbCKYI0 JEATEIBHOCTh WHIAUBHUAYAJIBHO W B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTB K HENIPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHMIo,
K aKTUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHHUI MO OMOJIOTUU B COOTBETCTBHUHU C )KMU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHS ydeOHOro mnpenmera «buomorusy»
BKJIFOYAIOT: 3HAUYUMble JUIsi  (OPMHPOBAHUS  MHPOBO33PCHHUS]  OOYYAROIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE TOHATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa M CHEUU(PHUKY METOJOB IIO3HAHMS,
UCIIOJIB3YeMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPIHs, SBJICHHE, IPOIECC,
CHUCTEMa, Hay4HbId (paKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WCCJIeIOBaHne, HAOJIOEHNEe, W3MEPECHHE, SKCIEPUMEHT W JPYTHX), YHUBEPCAIbHBIC

ydeOHbIe TeHCTBUS (TI03HABATEIIBHBIC, KOMMYHUKAaTHBHBIC, PETYJISTUBHBIC),
obecrieunBaromye popMmupoBanue  (PyHKIITMOHAIIBHON TPaMOTHOCTH u
COLIMAIBHOMI KOMIETEHIIUU 00YyUYaroIIUXCs, CIIOCOOHOCTh
oOydJaronmxcsi  MCIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUIMHAPHBIE,

MHUPOBO33pEHUYECKIEC 3HAHUS U YHUBEPCAIbHBIC YI€OHbIE CUCTBUS B MO3HABATEIHHON U
COLIMAJIBHOM TIPAKTHUKE.

Ilo3HaBaTeJIbLHBIC YHUBepcajJbHbIE yqeﬁﬂble nercTBud ba3oBble
Joruvyeckue JecTBUA:
CaMOCTOSTENILHO (POPMYITHPOBATh U aKTYaJTU3UPOBATH MIPOOIEMY, pacCMaTPUBATh

€€ BCECTOPOHHE; WCIIOJIb30BaTh IPU OCBOCHWHM 3HAHUM MPUEMBI JIOTHYECKOTO
MBINIICHUS (aHaIM3a, CHHTE3a, CPAaBHEHMSI, Kiaccuukanuu, o000IIeH s ), paCKpbIBaTh
CMBICJI OMOJIOTMYECKUX MOHATUN (BBIACIATh UX XapaKTepHbIE IPU3HAKK, YCTAaHABIMUBATD
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CBSI3U C JPYTMMU MOHATUIMH); OTIPENEIATh 1IeJIU JACSITeIIbHOCTH, 3aaBasi mapaMeTphbl U
KPUTEPUU UX JIOCTHKECHUS,
COOTHOCHUTb pE€3YyJIbTaThl JEATEIBHOCTH C ITOCTAaBJICHHBIMH LEIAMH; HCIOJIb30BAThH
OMOJIOTUYECKHE TTOHATHUS IS O0BSICHEHUS (DAKTOB ¥ SIBJICHUH KMBOU
OPUPOABI;, CTPOUTH JIOTHUECKUE PACCYX ACHUS (MHAYKTHUBHBIC, JI€yKTUBHBIE, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUST B PaCCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIMPOBATHh BHIBOJBI M 3aKIIOYEHUS; MPUMEHSTh CXEMHO-MOJIETIbHBIC
CpeacTBa Uil NMPEACTABJIECHUSI CYIIECTBEHHBIX CBSI3€M M OTHOIICHWHA B HM3Y4YaeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMU PA3HOTO POJia, BBIIBICHHBIX B
pa3nIMYHBIX MHGOPMAIIMOHHBIX UCTOYHHMKAX; pa3padaThiBaTh IUIAH PEIICHUS MPOOIEMBI
C YYETOM aHaIM3a UMEIOLIUXCS
MAaTe€pUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLIEHUBATh PUCKH IIOCIEACTBUN E€ATEIBHOCTU; KOOPAUHUPOBATH U BBIIIOIHATH
paboTy B YCIOBUSIX PEaJIbHOI0, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOTO B3aWMOJICHCTBHUSA;, Pa3BUBATh KPEATUBHOE MBIIIJICHUE
MIPU PEIICHUU KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebcKHe 1eiCTBUS:

BJa/IeTh HABbIKAMU Yy4e€OHO-MCCIIEIOBATENIbCKOM W IMPOEKTHON JESITeIbHOCTH,
HABBIKAMM pa3pellIeHUs Mpo0sieM, CHOCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY
IIOMCKY METOJOB PEIICHUS MPAKTHUYECKUX 3a]ad, TPUMEHEHUIO PA3JIMYHBIX METO/0B
MO3HAHUA; HCHOJb30BaTh PA3JIMYHBIE BUJbBI JACSITEIBHOCTH MO MOIYYEHUIO HOBOIO
3HAHMSI, €r0 UHTEPIPETALNHU, TPEOOPa30BaAHUIO U IPUMEHEHHUIO B yUE€OHBIX CUTYalHsIX,
B TOM YHMCJIE€ MPU CO3AaHUU YUEOHBIX U COLIMATIBHBIX IPOEKTOB; (HOPMHUPOBATH HAYUHBIN
THUIT MBIIUICHUS, BIAJETh HAYYHON TEPMUHOIOTUEH,

KJIFOUEBBIMU MTOHATUSMH U METOAMM;
CTaBUTH U (hOPMYITUPOBATH COOCTBEHHBIE 33]]a4 B 00pa30BaTEIbHON J1€ATEIbHOCTH

M OKU3HCHHBIX  CHUTYallMsSX; BBISBIATh  NPUYMHHO-CIICJACTBEHHBIC  CBSI3U U
aKTYaJIM3UPOBATh 3a/1a4y, BBIIIBUTATh TUIIOTE3Y €€ PEIICHHUS, HAXOAUTh apTyMEHTBI JUIsI
JI0Ka3aTeIbCTBa CBOMX YTBEP)KIACHUH, 3allaBaTh MapaMeTpbl M KPUTEPHH PEIICHUS;
AHAJTM3UPOBATH MOJYYCHHBIE B XOJIC PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTHYCCKH
OILIEHUBATh MX JOCTOBEPHOCTH, IIPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX; /1aBATh
OLICHKY HOBBIM CHUTYaIMsIM, OLICHUBATh MPUOOPETEHHBIA OIBIT, OCYIICCTBIATH
IeJICHATPABJICHHBIN TTOUCK NIEPEHOCA CPEICTB U CIIOCOOO0B ACHCTBUS
B NpoecCHOHAIBHYIO Cpely; yMeTh IEepEeHOCUTh 3HAHHUS B TI03HABATENBHYIO H
MPAKTHUECKYIO0 00J1aCTH
KHU3HEIEATEIIbHOCTH; YMETh HMHTETPUPOBAaTh 3HAHUS W3 PAa3HBIX
MpeIMEeTHBIX 00IacTei;
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BBIIBUI'aTb HOBBIC UJICH, IIPCAJIAraTb OPUTMHAJIBHBIC ITOJAXO/AbI 1 PCIICHH A, CTaBUTh

npo0JIeMBbl U 3a/1a4M, JOIMyCKaOIUe albTepHaTUBHbIE pelieHus. Padora
¢ uH(popManueii:

OpUEHTHUPOBAThCS B PA3JIMYHBIX HMCTOYHUKAX HHPOpMauK (TEKCTe Y4eOHOTro
nocoOusi,  HAy4YHO-TIOMYJSIPHOW  JUTepaType, OHOJIOTMUECKMX  CIIOBapsix W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax [aHHBIX, B VHTepHETE), aHaIM3UpPOBATH
uH(OPMAIUIO Pa3IMYHBIX BUAOB U (OPM MpEACTaBICHUS, KPUTHUECKH OlLEHUBATH €€
JIOCTOBEPHOCTh M HEMPOTUBOPEYMBOCTH; (POPMYIHMpPOBATH 3aMpoChl W TMPUMEHSTH
pa3IMYHBIC METOIBI IIPH TIOMCKE U 0TOOpE
ouosiornyecko uHGOpPMAIUU, HEOOXOAUMOM Il BBIMOJHEHUS] Y4YEeOHBIX 3ajady;

MprUOOpETaTh OIBIT UCTIOJIB30BaHMS HHGOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIIOJBb30BAaHUS DPa3IMIHBIX
MTOMICKOBBIX CHCTEM; CAMOCTOSITEIIBHO BHIOMPATh ONTUMAIBHYIO (POPMY TPEICTaBICHUS
OHoJI0THYECKOM
uHdopmaruu  (CxeMbl, TpaduKu, OAUArpamMMmbl, TaONUIbI, PUCYHKH U JPYroe);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA MPU pabOTe ¢ OMOIOTHYECKOM
uH(popMaIueli: TPUMEHATh XHUMHYECKUE, (PU3NUeCKHne W MaTeMaTHYeCKHe 3HAKh W
CHUMBOJIBI, dbopmybl, ab0OpeBuarypy, HOMEHKJIAaTypy,  HUCHOJb30BaTh U
peoOpa3oBLIBATh 3HAKOBO-CHMBOJIMYECKHIE CPEJCTBA HATISITHOCTH; BIIAJCTh HAaBBIKAMHA
pacno3HaBaHus U 3alIUThl HH(QOpMaAUU, THPOPMALIMOHHOK
0e30MacHOCTH JTUYHOCTH.

KoMmMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBUS
OO01menue:

OCYIIECTBIISATh KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE€ WU JUCKYCCHUU IO CYIIECTBY OOCYXKTaeMod TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCHUTEJIBHO BBINOJHEHMS NPEAJIaraeMon 3a1ayu,
YUHUTBHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMN JAPYrUX YYaCTHUKOB JUAJIOTa WU
JMCKYCCUM); pacno3HaBaTh HeBepOaJbHbIE CpelCTBa OOUICHHUS, MOHUMAaTh 3HAYEHHUE
COIIMAJILHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CUTyallMi, yMETh
CMATYaTh KOH(MIWUKTHI W BECTH TEPETOBOPHI; BIANIETh PA3IWYHBIMH CIOCOOAMU
OOIIIeHHS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, TPOSABIATh YBAXKUTEIHLHOE OTHOLIEHUE K COOECETHUKY U B
KOPpEKTHON (dopme QopMyIupoBaTh CBOUM BO3PAXKEHUS; Pa3BEPHYTO U JIOTUYHO
M3JIaraTh CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX

CpE/CTB.
CoBMecTHASA 1€ATEILHOCTD:
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NOHMMAaTh W WCIONB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHOM
paboThl TpU pEHICHUH OWOJOTUYECKON MPOOIEeMBbI, 0OOCHOBBIBATH HEOOXOIMMOCTH
NPUMEHEHHUsI TPYIMOBBIX (OpPM B3aWMOACUCTBHS TpU pEIICHHH Y4eOHOU 3amauw,
BBIOMpATh TEMAaTHUKY ¥ METO/IBI COBMECTHBIX JACUCTBHIA C Y4ETOM OOIIUX HHTEPECOB
U BO3MOXXHOCTEH KaXIOTO 4YJCHA KOJUICKTHBA; IMPUHUAMATh IIEI COBMECTHOMN

TS TeIIbHOCTH, OPTAaHU30BBIBATh U KOOPJAUHUPOBATH
JICHCTBUS TO €€ JOCTHMKCHHIO: COCTABJIATH TUIAH JIEHCTBUH, paclpeaemsiTh POJu C
y49éTOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl COBMECTHOW pabOThI; OIEHUBATH
KaueCTBO CBOETO BKJIaJIa M KAKJIOTO YJYaCTHUKA KOMAH/IbI B OOIITHH
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSAM; IpeajiaraTh HOBBIE TPOEKTHI, OICHWBATH
UJACH C TIO3WIMM HOBHW3HBI, OPHTHHAIBHOCTH, TMPAKTHUYECCKOW 3HAYMMOCTH;
OCYIIECTBIISITh TO3UTUBHOE CTPATETUUECKOE MTOBEJCHUE B PA3JIMUHBIX CUTYAIUSX,

MMPOABJIATH TBOPUYCCTBO U B006pa)K€HI/IC, OBITH HWHHUIMAaTUBHBIM.

PeryasiTuBHBIC YyHHBEpPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Camoopranuzamnus:

HCIIO0IB30BaTh OMOJIOTHYECKUE 3HAHUS JJIs1 BBIAABJICHUA npo6neM " UX PCIICHHUA

B JKM3HEHHBIX M Yy4EOHBIX CHUTyalUsX; BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU
LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUAX M MOCTYIIKaxX IO OTHOIIEHUIO K
KUBOW IIPUPOJE, CBOEMY 3I0POBBIO M 310POBBI0 OKPYKAIOIIUX; CAMOCTOSATEIBHO
OCYUIECTBJISITh TO3HABATEIbHYIO NESTEIbHOCTh, BBISBIATH MPOOJIEMBbI, CTaBUTh H
(dopMynupoBaTh COOCTBEHHBIE 337]a4ul B 00pa30BaTEIbHON ACSITEIbHOCTU U KU3HEHHBIX
CUTyallUsiX; CaMOCTOSTEIbHO COCTaBJIATh IUIAaH pEIIeHUs MpoOJeMbl C Yy4ETOM
UMEIOLINXCS

pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEAIMOYTESHU; 1aBaTh

OILIEHKY HOBBIM CHUTYallHsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUMN; NenaTh

OCO3HaHHBINA BHIOOP, ApryMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO LIMPOKOW SPYAMIIMH B Pa3HbIX
00JacTsAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA M KYJbTYPHBIN
ypoBeHb. CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM, BHOCUTh KOPPEKTUBBI B ACATEIILHOCTD,
OLICHMBATh COOTBETCTBUE DPE3YJbTATOB LEJAM; BIAJETh HAaBBIKAMU I103HABATEIbHOU
pediekcH Kak OCO3HAHMs COBEPIIAEMbIX EHCTBUN U MBICIUTENBHBIX MPOLIECCOB, HX
pe3yabTaTOB M OCHOBAHHM, UCIIOJIb30BATh MPUEMBI PEPIICKCUH ISl OLIEHKH CUTYalluH,
BbIOOpa BEPHOIO PEILICHHS; YMETh OLIEHMBaTh PUCKHM U CBOEBPEMEHHO MNPUHHUMATH
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PCIICHUA II0 UX CHHKCHHUIO, IIPUHHUMATh MOTHBBI H APTYMCHTBI APYIUX IIPHU aHAJIN3C
PE3YIbTATOB ACATCIBHOCTH.

IlpunsiTue cedst M APpyrux:
MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;
MpUHUMAaTh MOTHUBBI W apryMEHThl JPYTrUX TMpU aHaIU3€ Pe3yJIbTaToOB
NeSTEeIbHOCTH; MPU3HABaTh CBOE MPABO W MPABO APYIMX Ha OIIMOKHU; pa3BUBAThH
CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUHU APYTOTrO YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTarhl ocBoeHus nporpammbl COO mo Ouonorun Ha 0a30BOM
YPOBHE BKJIIOHAIOT crienupuueckue s ydyeOHoro mnpeaMera «buonorus» HayyHbIE
3HaHHSA, YMEHHUSI U CHOCOObI JEWCTBUH 1O OCBOECHUIO, WHTEPIIPETALUU U
npeoOpa30BaHUI0 3HAHUM, BHUIbI JAEATEIBHOCTH MO TMOJYYEHHIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUI B pa3IMYHbIX YYEOHBIX CHUTyalUsX, a TaKXe B peajbHBIX
KU3HEHHBIX CUTyallUsIX, CBsSI3aHHBIX ¢ Owuonoruel. B mporpamme mnpenMeTHbie
Pe3yJIbTaThI MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» B 10 kaacce
JOJKHBI OTPAXKATh:
c(OpPMUPOBAHHOCTh 3HAHUNH O MECTE U POJM OHOJOTMH B CHUCTEME HAy4YHOTO
3HAHUA
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa M HAy4YHOrO MHPOBO33pPEHHUSA, O BKJIAJE€ POCCUUCKUX U 3apyOeKHBIX
y4€HBIXOMOJIOTOB B Pa3BUTHE OMOJIOTHH, PYHKITMOHAIBHON TPAMOTHOCTH YEJIOBEKA IS
pelieHusl JKM3HEHHBIX 3a/Ja4y; YMEHHE pAacKpbIBaThb COAEp)KaHWE OHOIOTUYECKUX
TEPMUHOB W TOHSATUN: >KU3Hb, KIIETKA, OpraHu3M, MeTradonmu3M (0OOMEH BEUIECTB U
MPEBPAILEHUE SHEPTUH), TOMEOCTa3 (CaMOPEryJIAlNs), YPOBHEBAsT OpraHU3aIusl KUBBIX
CHCTEM, CAMOBOCIIPOU3BEICHUE
(penpoyKusi), HaCJAEACTBEHHOCTh, U3MEHUYMBOCTD, POCT U PA3BUTHE; YMEHHE U3J1aratb
OMOJIOTUYECKHUE TEOPUH (KJIETOUYHAs, XPOMOCOMHaA,
MyTaIMOHHAsI, [IEHTPaIbHAas JOrMa MOJICKYJISipHOM Onosioruw ), 3akoHs! (I'. Mennens,
T. Moprana, H.. BaBusnoBa) u y4enus (0 1eHTpax MHOTOOOpa3usi U MPOUCXOKICHUS
KynbTypHBIX pacTenuii H.M. BaBunoBa), onpenensiTe rpaHUlbl UX NPUMEHHUMOCTH K
KUBBIM CHCTEMaM; YMEHHE BJaJ€Th METOJaMHM HAYYHOTO MO3HAaHUS B OHOJIOTHH:
HaOJI0IEHUE
U OIMCAaHME >KUBBIX CHUCTEM, MPOLECCOB W SBIICHWI, OpraHu3alus U NPOBEICHUE
OMOJIOTMYECKOTO HKCIIEPUMEHTA, BBIABI)KEHHE THUIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH
MEXIY MCCIEeNyEMbIMU BEJIMYMHAMHU, OOBSCHEHHWE TOJYYEHHBIX PE3YJIbTATOB,
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UCTIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUH U 3aKOHOB, YMEHHUE JeNaTh BHIBOJABI Ha
OCHOBAaHUHU TOJYyYEHHBIX DPE3YyJbTATOB; YMEHHUE BBIIEIATH CYIICCTBCHHBIC MPHU3HAKU
BUPYCOB, KJIETOK MTPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBpallleHUs PHEPrHH B KIETKe, (HOTOCHHTE3a,
IUTACTUYECKOTO UM HHEPreTHUeCKOro OOMeHa, XEMOCHHTE3a, MMHTO03a, Mmeiio3a,
OILJIOJIOTBOPEHMSI, PA3MHOKEHUS, MHIUBUIyaJIbHOTO PA3BUTHS OPTaHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MOTYUCHHbIC 3HAHUS JJIS1 OOBSICHEHHSI OMOJIOTUYECKUX
MIPOIIECCOB M SIBIICHUH, ISl MPUHATHS MPAKTUUYECKUX PEIICHUN B MOBCEAHEBHON JKU3HU
C LEeNpl0 o0ecrieueHusi O€30MacCHOCTU CBOETO 3JI0pPOBbS M 3/10POBbS OKPYKAIOIIUX
JIOICH, COOMIOICHNS HOPM TPaMOTHOTO TIOBEJICHUSI B OKPYKAIOIIEH MPUPOIHOM cpene,
NOHMMaHHE HEOOXOJUMOCTU HCIOJb30BaHUS JOCTH)KEHUH COBPEMEHHOH OMoJIoTHH U
OMOTEXHOJIOTUHA Uil  PallMOHAJILHOTO  MPUPOJOINOIb30BaHMS; YMEHUE pEellaTh
3JIEeMEHTapHbBIE TEHETUYECKHUE 33/1a4U Ha MOHO- U TUTHOPUIHOE
CKpEIIMBaHME, CIICIJICHHOE HACIeAOBaHMUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpEIMBaHUs JUIsl MpEACKa3aHUsl HacleOBAaHUS IMPU3HAKOB Y OPraHU3MOB; YMEHHUE
BBITIOJIHATH JJAOOPATOPHBIE U MPAKTHYECKUE PAOOTHI, COOJIIOIATh MTpaBUiia

npu pabore ¢ ydeOHbIM U JIAOOPATOPHBIM OOOPYJOBAaHUEM; YMEHHE KPUTHUYECKU
OIICHWBATh M HWHTEPIPETHPOBAThH HH(MOpPMAIMIO OHOJOTUYECKOTO COJEpKaHUs,
BKJIFOUAIOIYI0 TICEBJOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX HCTOYHUKOB (CpelCcTBa
MaccoBOil MHGOpPMAIINK, HAYYHO-TIOMYJISPHBIE MaTepHallbl), STUYECKUE AaCIEKTHI
COBPEMEHHBIX HCCJICIOBAaHUI B OHOJOTHH, MEAWUIIMHE, OMOTEXHOJOTHH, YMEHHE
co371aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIICHUS, 0000111ast

OMOJOTNYeCKyI0 MH(POPMAIIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJOTUH.

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» B 11
KJIacce JT0JKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECT€ M POJMU OHUOJIOTMH B CHUCTEME HAyYHOTO
3HaHUSl €CTECTBEHHBIX HAayK, B (POPMHUPOBAHWU COBPEMEHHOH €CTEeCTBEHHO-HAYYHOM
KapTHUHBl MHUpPa U HAYYHOIO MHUPOBO33pPEHUS, O BKJAJE POCCUUCKHUX M 3apyOerKHBIX
y4€HBIXOMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIIBHON TPaMOTHOCTH YeJIOBEKa JIsI
pelieHus )KM3HEHHBIX 3a/1a4;

YMEHHE PAaCKpBIBaTh COJEp)KaHUE OMOJOTMYECKMX TEPMHUHOB WM TIOHATHH: BHII,
MONYJISAIUs, TEeHO(DOHI, DBOJIOIHUA, MABWXKYIIHME CUIbl ((aKTOphl) SBOJIIOIHUH,
MPUCTIOCOOJICHHOCTh  OPTaHW3MOB, BHUA000pa30BaHUE, DJKOJOTHYECKUE (HaKTOPHI,
IKOCHCTEMA, MPOIYIEHTHI, KOHCYMEHTBI, PEAYIEHTHI, LEMU MUTAHUS, IYKOJIOTUYECKas
nupamMuaa, OuoreoreHo3, Owocdepa; ymeHue wusnaraTh OWOJIOTHYECKHE TEOPUU
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(aBomronionHas Teopus Y. JlapBuHaA, cMHTETHYECKash TEOPHs SBOJIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apozsimieBoro cxojactea K.M. Bbapa, yepenoBaHusl TJaBHBIX
HampaBieHuil u mnyred osBomonuu A.H. CeseproBa, yuenuss o Ouocdepe B.U.
Bepnajckoro), onpenensiTe rpaHuilbl KX TPUMEHUMOCTH K KUBBIM CHCTEMaM; YMEHHUE
BJIAJI€Th METOJIaMU HAYYHOTO MTO3HAHMS B OMOJIOTUU: HAOIIOICHHE

U ONHCAHWE >XKHUBBIX CHUCTEM, NPOLECCOB U SABJICHHUH, OpraHu3alus U NpPOBEJICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIIBI)KEHHE THUIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTHU
MEXAY MCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHHWE TOJYYEHHBIX PE3YJIbTATOB,
VCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUN U 3aKOHOB, YMEHHE JENATh BBIBOJBI Ha
OCHOBAaHMM IIOJIYYCHHBIX DPE3YJIbTaTOB; YMEHHUE BBIJIEIATH CYIIECTBEHHBIE NPHU3HAKU
CTPOEHHUS OMOJIOTHUECKUX OOBEKTOB: BUIOB, MOMYJIALMMA, MPOIYLIEHTOB, KOHCYMEHTOB,
pEeAyLEHTOB, OMOTEOLIEHO30B U YKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJIEICTBEHHON
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHUJI000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpraHU3MOB, JACHCTBUS KOJIOTMYECKUX (DAKTOPOB HA OPraHU3MBbl, IEPEHOCA BEIIECTB U
IIOTOKAa 3HEPTUH B 3KOCHCTEMAaX, aHTPOIOTEHHBIX M3MEHEHUH B DKOCHUCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOr€OXMMHYECKUX LUKIOB B OMOCc(epe; yMEHHUE
OPUMEHATh [OJY4YEHHbIE 3HAHUA Il OOBSACHEHUS OHOJOTMYECKHX IPOLIECCOB U
SABJICHUM, I NPUHATHUS NPAKTUYECKUX PEIIEHWW B MOBCEIHEBHOW JKU3HU C LIEJBIO
oOecrieueHrs 0€30MaCHOCTH CBOETO 370POBbS U 3/I0POBbSl OKPYXAIOLIUX JIIOJEH,
COOIOAEHHUST HOPM TIPaMOTHOIO TIOBEJIEHUS B OKpY)KaloIled MpUPOAHON cpene,
NOHUMaHUE HEOOXOAMMOCTH MCHOJIb30BAHMS JOCTUKEHU COBPEMEHHON OMOJIOTHH IS
palMOHANIBHOTO NPUPOIONOIB30BAHUS; YMEHHUE pElIaTh AIeMEHTapHbIE OMOJIOTHYECKHE
3a/1a4u, COCTABIISITh CXEMBI

nepeHoca BEIIECTB M DHEPTUU B JKOCHCTEMax (IIETM MUTAHWSA); YMECHHE BBITIOJIHSTH
1abopaTOpHBIE U MPAKTHYECKUE pabOThI, COOTIOATh TpaBUia

npu pabore ¢ ydeOHbIM U JIAOOPATOPHBIM OOOPYJOBAaHUEM; YMEHHE KPUTUYECKU
OIICHUBAaTh MW HMHTEPIPETUPOBATh HWHMOPMAIMIO OHOJIOTHMYECKOTO COACpPIKAHUSA,
BKJIFOYAIOIIYI0 TICEBJIOHAYYHBIC 3HAHWS U3 Pa3UYHBIX MCTOYHUKOB (CpelcTBa
MaccoBod  WH(OpMAIWK, HAYYHO-TIOMYJISIPHBIE  MaTepHalibl),  paccMaTpUBATh
TII00ATBHBIC SKOJIOTUYECKHUE MPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIIIEHUIO
K HUM COOCTBEHHYIO TIO3HWIIMIO; YMEHHE CO3/1aBaTh COOCTBCHHBIC NHUCHBMCHHBIC W
yCTHBIE CcOOOImIeHus1, 00001mas OWONOTHYECKYI0 HWH(MOPMAIIUI0O U3 HECKOJIBKUX
WMCTOYHHUKOB, TPAMOTHO UCIIOJIb30BaTh OHSITHHHBIN armapaT OMOJIOTHH.
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TEMATUYECKOE
IMNJJAHUPOBAHUE
10 KJIACC
Haunmenosanue
Ne KomuuecTBo OCHOBHBEIE BUJIBI JIEATEIILHOCTH
pa3liesioB U TeEM [IporpammHoOe conepkanue
n/n 4acoB 00yJaroImmxcs

y4eOHOro MpeameTa

Tema 1. buosiorust kKak Hayka

1.1

buonorug B cucreme
HayK

buonorus kak Hayka. CBsi3u OMOJIOTUH C
00I111€CTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HAyKaMH,
dbunocodueit, peauruei, STUKOM,
ACTETUKOM U mpaBoM. Ponb Ouosnoruu B
GhopMUPOBAHUM COBPEMEHHON HAyIHOU
KapTuHbl MUpa. Cucrema
OMOJIOTMYECKUX HaYK.

Jemoncmpavuu:

Topmpemuwi: Y. [lapBun, I'. Menaens,
H. K. Konbnos, /Ix. Yorcon u @. Kpuk.
Tabauywvl u cxemol: «MeTOABI TO3HAHUS
JKUBOU MIPUPOIBI»

PackpriBaTh copepxkanue TEpMUHOB U
MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4yHasi KApTUHA MUPA, HAYYHBIA METO/I,
TUIOTE3a, TEOPUS, METObI
HUCCICOOBAHMSI.

XapakTepu3oBaTh OHOJIOTHIO KakK
HayKy, €€ MECTO M pPOJb CPEOu APYTUX
€CTECTBEHHBIX  Hayk. [lepeuncnars
pazziesibl OUOJOTUM B COOTBETCTBUE C
00BEKTaMU V3yYCHUS. Ha3piBaTh
BOXHEUINIME OTpaciad OHOJOTHUYECKUX
3HAaHUW W 33Ja4d, CTOSIIME Tepen
ounosornent XXI B.
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1.2

MeTtoabl
JKMBOU TIPUPOIbI

ITO3HaHHU

Metonel NO3HaHMS KUBOM IPUPOJIBI
(HabnroieHNe, SKCIIEPUMEHT, OIIMCAHUE,
U3MEpPEHHUE, KJIaccugukanus,
MOJEIUPOBAHUE, CTaTUCTHYECKAs
00paboTKa TaHHBIX).

Hemoncmpayuu:

PackpeiBath conep:kaHue TEPMUHOB U

MOHATUN: HAYYHBIA METOJ, METOMBI

HCCICAOBAaHUA.
XapaKTepH3OBaTB OCHOBHBLIC MCTOJIbI
IIO3HaHU JKUBOM IIPpUPOIHLI:

HAOJFOICHUE, JKCIEPUMEHT, OIMCaHUE,
HU3MEpEHHUE,

Tabauywvl u cxemol: «MeTObI TO3HAHUS
JKUBOM TIPUPOIBI».

Jlabopamopuvie u npakmuueckue
pabomul:

[Ipaktrueckas padora Ne 1.

«Mcnonp30BaHue pa3TMYHBIX METO/IOB
MIPU U3YYEHUH OMOJIOTHUCCKUX
00BEKTOB)

KJ'IaCCI/I(i)I/IKaHI/IH, MOJCINPOBAHUC,
CTAaTUCTHYCCKAaA 06pa60TKa JaHHBIX

HToro yacos nmo teme

2

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3aLMs
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2.1

buonornueckue
CHUCTEMBI, TPOIIECCHI
Y UX U3YYECHUE

JKuBbie cucteMbl (OMOCUCTEMBI)

KaK MpeaMeT U3yUYeHUS] OMOJIOTHH.
OTnuuue KUBBIX CUCTEM OT
HEOPTaHUYECKON MPUPOJIBI.

CBoiicTBa OMOCUCTEM U UX
pa3zHooOpasue.

YpoBHU OpraHu3aiuu OHOCUCTEM:
MOJICKYJISIPHBIN, OPTAHOUHOKIJIETOUHBIH,
OpraHW3MEHHBIN, TOMYJISIIIUOHHO-
BHOBOM, AKOCHCTEMHBIH (OHO-
reOLIEHOTUYECKHUI), OnOChEpHBIil.
Hayku, uzyyatoiue OMoCUCTEMbl Ha
Pa3HBIX YPOBHSIX OpraHU3aIIH.
Jemoncmpavuu:

«OCHOBHBIE

Tabnuyst u  cxemsl:

MIPU3HAKHU KU3HW», « Y POBHU

PackppiBaTh conepkaHHE TEPMHUHOB H
NOHATHI:  cuUcTeMa,  OHOJIOrHYecKas
CUCTEMa, AIIEMEHTHI CHCTEMBI,
CTpyKTypa  OHOCHCTEMBI,  CBOWCTBa
KUBBIX  CHCTEM, OOMEH  BEIICCTB,
pa3MHOXKEHHE, pocr, pas3BuUTHE,
HACJIEICTBEHHOCTb, U3MEHYUBOCTb,
pa3apaXuMOCTh,  SHEPro3aBUCHUMOCTb,
YPOBHU OpraHu3aIu KU3HU
(Ouocucrem). XapakTepu3oBaTh
NPUHLUIB  OPTaHHU3AIMH  OHOCHUCTEM:
OTKPBITOCTb, BbICOKasI
yIOPSI0YCHHOCTD, CaMOPETYJIALHNS,
UEPAPXUYHOCTb. [lepeuncnsTsb
yHHUBEpCaJbHbIE  CBOWCTBA  JKHUBOTO:
eIMHCTBO XUMHUYECKOTO COCTaBa,
pa3apaKuMoOCThb, JIBUKEHHE, TOMEOCTa3,
POCT U pa3BUTHE,
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OpraHu3aiuu YKUBOU MIPUPOIBI».
Moaens monekynsl JJHK

HACJIEJICTBEHHOCTD,
U3MEHYUBOCTb, ABOJTIOLIHSA
(mpucnocoOeHne K
WU3MCHSIONTUMCS YCIIOBHSIM).

[IpuBoauTh TpUMEpHl OHOCHUCTEM
pPa3sHOIO YpOBHS OpraHU3alud U
CPaBHMBATH IPOSIBIICHUS CBOWCTB
YKMBOTO Ha PA3HBIX YPOBHSX.

XapakTepu3oBaTh OCHOBHBIE
IIPOLIECCHI, MPOTEKAIOIINE B
onocHucTeMax: OOMEH BEIIECTB U
IIPEBPAILICHUE SHEPTHH,
CaMOBOCIIPOU3BEICHHUE,
camoperyanus, pazsutue. Codmonath
npaBuiia OepeXHOr0 OTHOIICHHUS K
YKUBOW MPUPOAE

HToro yacos 1o TemMe

1

Tema 3. Xumuueckuii cCOCTaB M CTPOEHNE KJICTKH
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3.1

XUMHYECKUUN COCTaB
KiIeTku. Boma wu
MHHEPAJIbHBIE COJIN

XUMHYECKUU COCTaB KJIETKH.

XHUMUYECKHE DJIEMEHTHI:
MaKpOJJIEMEHTHI,

MUKPODIJIEMEHTHI. Boma m
MUHEpaJbHbIC BELIECTBA.

@OYHKIIMU BOJBI W MHHEPATBHBIX
BeliecTB B kietke. [lonnepxanue
OCMOTHYECKOI0 Oaranca.
Hemoncmpavuu:

Jluaecpammor: «Pacmipenenenne
XUMHUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «Pacrpenenenne XuMUYeCKUX

PackpbiBaTh cofiepkaHue TEPMHUHOB |
MOHSATHI: AJIIEMEHTBI-OMOTEHBI,
MaKpOdJEMEHTBI,  MHKPOAJIEMECHTHI,
MUHEpaJbHbIC BEIIeCTBA, MOJIEKYJa
BOJBI KaK JIUIOJb, BOJOPOIHBIE CBS3H;
ruApodunabHble W TUIpoPoOHbIE
BEIIIECTBA.

Jloka3pIBaTh €OUHCTBO 3JIEMEHTHOI'O
cocTaBa Kak OJHO U3 CBOMCTB JKUBOTO.
Pacnipenenars XUuMHAYECKUE 3IIEMEHTHI
I10 TpyIIaM B 3aBUCUMOCTH

DJIEMEHTOB B JKUBOM IPUPOILH.
Tabauywl u cxemol: «llepuoanueckas
Ta0IHIa XUMUYECKHUX AIIEMEHTOBY,

«CTpoeHne MOJIEKYIIBI BOJBD)

oT KOJIMYCCTBCHHOI'O
NpeACTaBUTCIILCTBA B OpraHu3MeE;
XapaKTCPHU30BaAThb poJib OTACIBbHBIX

9JICMCHTOB.

BreigBaSTE  CBSA3B MCXKAY COCTaBOM,
CTPOCHUEM  MOJICKYJIBI XHMHYCCKOI'O
COCOHMHCHUA U €TI0 (I)YHKI_[I/UIMI/I B KIICTKEC
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3.2 | benku. CoctaB # benku. CoctaB u cTpoeHe OEIKOB. PackpbiBaTh cojepkaHu€ TEPMUHOB H
CTpOCHHE OEJIKOB AMHHOKHCIIOTBI — MOHOMEpBI OeKoB. | HOHSATHIL OCIKH, [OJIMMEPBI, MOHOMEPEI,
He3aMeHIMELE - saMeHnMEle | AMUHOKHCIOTBI,  MENTHIHAs  CBA3b,
AMUHOKHCJIOTEI. AMMHOKHCIOTHBIH | O T, JACHATYPattiA.
. | XapakTtepu3oBaTh O€JIKM KakK KJacc
COCTaB. YPOBHHM CTPYKTYpBI OEIKOBOM ..
OpraHUYEeCKUX COCJIMHEHHIA;
MOJeKy/bl  (NEpBUYHAs, BTOPUYHAL, | ypaccuduuMpOBATE MX MO CTPOCHUIO
TpeTUYHaA u YCTBEPTUYHAA | (rnoOysipHble U PUOPMILIAPHBIE OCIKH ),
CTPYKTYDpa). NEPEUUCIATH u XapaKTepU30BaTh
XUMHYECKHE CBOMCTBA OEIIKOB. dyHKuHH OeIKOB
buonornyeckue GyHkimu 0EIKOB.
Hemoncmpayuu:
Tabnuyvr  u  cxemvi:  «CTpoeHHE
MOJIEKYJIbI OeJIKay.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaThl
3.3 | ®epMeHTHI — depMeHTHI — OUOJOTUYECKUE PackpsiBaTh conepkaHue TEPMUHOB U
OHOIOrHIeCcKHe KaTaJn3aTophl. MOHSATHMN: (bepMeHTbl,  AKTUBHBIN
KaTaJin3aTopbl CrtpoeHue (epMeHTa: AKTHBHBIA LEHTp, LEHTp, CyOCTpaTHas cHElU(HYHOCTS,
cyOcTpaTHasi crenuUIHOCTb. KO(EepMEHThI, OEJIKN-aKTUBATOPHl H
KodepmeHThr. ButamMuHEL OCJIKU-UHTUOUTOPHI.
Ormans epmeHTOB oT VYka3biBaTh OTINYUS PEPMEHTOB OT

HCOPraHNMYCCKUX KaTaJIn3aToOPOB.

HCOPraHUM4YCCKUX KaTajinu3aTopoB.
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Hemoncmpayuu: OOBsCHATE poiib  (pepMEHTOB B
Tabauywl u cxemol: «CTpoeHUE (pYyHKIMOHMPOBAHUN JKUBBIX CHCTEM,
depMeHTaY. B NPOMBILIJICHHOCTH, B MEAULIUHE, B

TIOBCEIHCBHOM JKU3HU YEIOBEKa
Obopyoosanue: 000pyIOBaHUE IS

IIPOBEJICHUS HAOIIOICHUH,

WU3MEPEHUN, IKCTIEPUMEHTOB.
Jlabopamopnvle u npakmuueckue
pabomul:

JlaGopatopHas paboTta No 1.
«3yuenne KATAIUTUYECKON

aKTUBHOCTU (HepMEHTOB (Ha MpuMepe
aMuJia3bl WJIU KaTaJla3bl)»
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3.4

YrneBoapl. JInnuael

YrineBoapl: MOHOCaXapu bl (TJIFOK03a,
pub03a u 1e30Kkcupr003a), TUcaxapuabl
(caxapo3a, JJaKTo3a) U TOJIHCaXapHIbI
(Kpaxmaj, TJIMKOTeH, 1eJIII0J103a).
byHKIUN
yTaeBOAO0B. JIMMUABL: TPUTIULIEPUIBI,

buonornueckue

dbochomunuabl, CTEpOUIbI.

['unpodunbHO-rUAPOGHOOHBIE CBONCTBA.

buonorudeckue GyHKIMH JIUITHIOB.
CpaBHeHUE yIIIeBO/IOB, OEITKOB U
JIMMUA0B KaK HCTOYHUKOB SHEPTHUH.
Hemoncmpayuu:

Tabnuywvl u cxemol: «YTICBOIBIY,
«JIummmaeny.

Obopyoosanue: 000pyI0BaHUE

PackpeiBaTh copepkaHUE TEPMHUHOB H
IOHATHUM: YIJIEBOJBI, MOHOCAaXapubl,
AUCaxapuipl, IOJIMCAXAapUIbI, IIIHOKO3a,

puboza,  ge3okcupubo3a,  caxaposa,
JaKTO3a, MaJbTO3a, HEJUTION03a
(kneTyatka), Kpaxmarll, TJINKOT€H;

JMMHIBI, TPUTIMIEPUIBI (GKUPBI, Maca),
dbocdonunupl, CTEpOUIBI.

XapakTepu3oBaTh YTJIEBOJBI, JIAMHUIBI
KaK KJIacC OpPraHMYECKUX COEAMHEHUU.
Knaccudunuposath YTJIEBOIbI u
JUNHUIBI TI0 CTPOCHMIO; TEPEUHUCIATH

(yHKUMU YTIIE€BOJOB U JIUIKIOB.

Cxemaruuecku wu300pakaTb CTPOEHUE

MOJIEKYJ YTJIIE€BOJIOB, JIUMUIOB

JUTSI IPOBEJICHUST HAOIIOICHH,
U3MEpPEHUH, SKCIIEPUMEHTOB
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3.5

HyxnenHnoBsie
KUCTOThI. AT®

Hyxkneunossie kucnorsl: JJHK u PHK.
Hyxieorn bt — MOHOMEDPBI
HYKJIEUHOBBIX KHCJIOT. CTpoeHue u
¢bynkuuu JJHK. Ctpoenue u dyHkumu
PHK. AT®: crpoenue u pyHKIIHH.
Hemoncmpayuu:

Hopmpemuwi: [Ix. Yorcon, @. Kpuk,
M. Vunkuuc, P. ®pankinun. Tabauys
U cxemol.

«HyximennoBbie kucnotsr; JJTHK»,
«buocunte3 Oenka», «CTpoeHue
MoseKyiabl ATD».

Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaThl

PackpbiBaTh comep)kaHue TEPMUHOB U
MOHATHI: JI€30KCUPUOOHYKICHHOBAS
kucinora (JAHK), puGonykiennoBas

KHCJIOTa (PHK),
MOJIMHYKJICOTHTHAS TIETTh

HYKJICOTHUI,

(MOJIMHYKJICOTHU]T), KOMILJIEMEHTapPHOCTb,
¢bynkuuu JIHK (xpanenue u mnepepaua
HACJICJICTBEHHON HH(pOpMaIun); BHUJIbI
PHK (undopmarnmonnasi, TpaHcopTHas,
pubocomanbHas); aaeHo3uHTpUdochar
(ATD), MAaKpO3prudecKas CBSI3b.
XapakTepu3nupoBaTh HYKJICUHOBBIC
KHUCJIOTBl KaK XUMHYECKHUE COCTUHEHUS
u HOCHUTEIHN HaCJIEICTBEHHOMN
uH(popManuu.

OTtMeyaTh OCOOEHHOCTH  CTpPOEHUS
MOJIEKYI HyKJIenHOBBIX KucioT (JIHK,
PHK) u AT®.

CxemaTudecku M300pakaTh CTPOCHUE
HYKJICOTHUJIOB, MOJIEKYJI HYKJICHHOBBIX
kuciot, AT®
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3.6

HcTopus u metoasl
U3YYEHHUS KIIETKH.
Kierounas reopus

[{uTosiorusi — HaykKa O KIETKE.
Knerounas teopusi — mnpumep
B3aMMOJICUCTBUS uaeu u
(hakTOB B HAyYHOM ITO3HAHUH.

PackpsiBaTh conepxaHue TEPMUHOB U
ITOHATHUM: KJIETKA, LIUTOJIOT U,
PACKpBIBATh COAEPKAHUE TMOJIOKECHHUMN
KJIETOYHOU TEOPUHU.

MCTOI[I)I HN3Yy4YCHUS KIICTKH.

Hemoncmpayuu:

Ilopmpemui:

A. JleBenryk, P. I'yk, T. IlIBann, M.
Ineiinen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOM MHKPOCKOII,
MHUKpOTpenapaTsl PaCTUTEIIbHBIX,
J)KUBOTHBIX M OaKTEPHAIBHBIX KJICTOK;
PUCYHKH c  MuKpodoTtorpapusimMu
KJICTOK, IIOJy4Y€HHbIE C  IIOMOIIbIO
CBETOBOTO M DJICKTPOHHOTO MUKPOCKOTA

Hepe‘{I/ICJIHTI) u XapaKTCPHU30BaTh

OCHOBHBIE METOIbl U3yUCHUS KIICTKU:
(IpUTOTOBIIEHUE CPE30B, OKpAIIUBAHUE,
MUKPOCKOTIUPOBAHUE,
HEeHTpU(yrupoBanue, KyJIbTUBUPOBAHUE
KJIETOK Y TKaHEM)
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3.7

Knerka xak
LIEJIOCTHAS
JKUBast
cHCTEMa

KiteTka Kak nesnocTHast )KuBasi CUCTEMA.
OOmue Mpu3HAKK KIETOK: 3aMKHYyTas
HapykHass MeMOpana, moJyiekyasl JIHK
KaK TE€HETHMYECKUU ammapar, CUCTEMa
cuHTe3a Oenka. TUIbI KIIeTOK:
DYKapUOTUYECKAS u
MPOKAPUOTUYECKAS. OcobeHnHnocTtu
CTPOCHMS TPOKAPUOTUYECKOU KIIETKH.
Kierounas CTEHKA OakTepuil.
CrpoeHre 3SyKapuOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYMSI  PACTUTEIIBHOM,

JKUBOTHOM W TPUOHOM  KIJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI —
KJIETOYHAsI CTEHKA, TJIUKOKAJIUKC, HX
GyHKLIHH.

[Inazmatuueckass memOpaHa, ee CBOMCTBA
1 QYHKLHU.

PackpbiBaTh colepKaHUE TEPMHUHOB M
NOHATUN: KIETKU (dyKapHOTHYECKas,

MpPOKapUOTHYECKas),  IUIa3MaTH4ecKas
MeMmOpaHa (mna3maneMma),
TJIMKOKAJIMKC,  TPAHCIIOPT  BEIIECTB

(maccUBHBIM, AaKTUBHBIN), SHIOIUTO3
(paronmTo3, MUHOLMTO3), 3K3OIMUTO3,
KJIETOYHAs CTCHKA, HYKJICOUI.
CpaBHHBaTh MEXIY cobon
YKapUOTUYECKHE M IPOKAPHOTUYECKHE
KJIETKHM; OTMEUYaTh CXOJCTBO M Pa3IU4us
B CTPOGHMM  KIETOK  Oakrepui,
YKUBOTHBIX, PACTCHUI U rprOOB
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Jemoncmpavyuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[ITBann, M. lnennen, K. bap,

P. Bupxos.

Tabauyor u  cxemwi:  «CTpoeHHE
AYKAPUOTHYECKOMN KJIETKW,
«CtpoeHnue KUBOTHOU KJIETKWY,
«CTpoeHue paCTUTEIBHON  KIETKH,
«CtpoeHnue MPOKAPUOTUUECKON
KIICTKI».

Obopyoosanue: CBETOBOM MUKPOCKOII,
MHUKpOIpenapaThl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHATBHBIX KIETOK
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3.8

Crpoenue
AYKapHUOTUYECKON
KJIETKU

[{uToruiazma u ee OpraHoOU/IbI.
OnHoMeMOpaHHbIE OPTaHOUIbI KJIETKU:
OIIC, anmapar I'onbaku, JTU30COMBL.
[ToryaBTOHOMHBIE OpTaHOWIbI
KJIETKH: MHUTOXOHJPHUM, TUIACTU[IBI.
[IpoucxoxeHue MHUTOXOHIPUN U
wiactu. Buabl muactu.
HememOpaHHbie OpraHOUIbI KIETKU:
puOOCOMBI, KJIETOYHBIN LEHTD,
HEHTPHUOIIU,PECHUYKH, KTYTUKH.
DYHKITUN OPTaHOM]IOB KIICTKH.
Bxirouenwust.

S npo — perysmaToOpHbIN HEHTP KIIETKU.
Crtpoenue smpa: simepHas 000JI0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO.

PackpeiBaTth conepkaHue TEPMHHOB M

TIOHSITHUI: ouTOoIlIazMa, OpraHonakbl,

(3HO),
armapat [ oJIbJIKH, JIU30COMBI, BAKYOJIb,

OHJOoIIIa3MaTHYICCKas CCThH

MUTOXOHJIPHH, TUTACTUIBI
(XJ10pOoILIacTsI, XpOMOILIACTHI,
JIEKOIIACTHI), puOOCOMBI,
MUKPOTPYOOUKH,  KJIETOUHBIM  IIEHTp
(ueHTpocoma), PECHUYKH, IKTYTHUKH,

BKIIFOYCHHA, AAPO, AOCPHAA O6OJ'IOLIKa,

Kapuoruiasma, XpOMATHH, SAPBIIIKO,
XPOMOCOMBL.

OnuceiBath CTpOCHUE
DYKAPUOTUYECKOUN KJIETKU o
H300paXeHUsIM " Ha

MUKpoOMpenaparax; KiacCupUIMpOBaTh
OpraHou/IbI
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Xpomocomsl. TpaHCOpPT BEMIECTB B
KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[IIBann, M. llIneiinen, K. bap,

P. Bupxos.

Tabnuysr  u  cxemvi:  «CTpoeHHE
AYKAPUOTHYECKOMN KJIETKW,
«CtpoeHnue KUBOTHOM KIIETKWY,

«CTpoeHHE pACTUTETBHON KICTKHY,
«CtpoeHue IPOKAPUOTUYECKOMN
KIeTKI», «CTpOCHHUE spa KICTKN.
Obopyoosanue: CBETOBON MHUKPOCKOIL,
MUKpOIIpETapaThl  PaCTUTEIBHBIX H
YKUBOTHBIX KJIETOK.

Jlabopamopnvle u npakmuueckue

pabomul:

JlabGopaTtopnas pabota Ne 2. «U3yuenue
CTPOEHUS KJIETOK PAaCTCHHUM, >KMBOTHBIX
u OakTepuil T1OJ MHUKPOCKOIIOM Ha
MHUKpOIpernaparax H©  HuX

I'OTOBBIX
OITUCAHUCH

B 3aBUCUMOCTHU OT OCOOCHHOCTEHN MX
CTpOCHUS (omHOMeMOpaHHBIE,
JTByMeMOpaHHbIe, HeMeMOpaHHbIC);
byHKIIAN

opraHonaa B KJICTKC.

ONUCHIBATH KaKJI0TO
XapakTepu3oBaTh KIETOYHOE SIPO KaK
MECTO XpaHeHus, nepeaauu (yaABOCHUE
XPOMOCOM) U peanu3aiuu
(TpaHCKpUIILINS) HACIIECTBEHHON
uH(pOpMAaIUHU KIETKU.

[lepeunciATh 1 ONUCHIBATH KOMIIOHEHTBI
a51pa U uX QyHKINH;

CxemMaTH4HO U300pakaTh CTPOCHHE
PaCTUTENIBHON U JKUBOTHOM KJIETKH.

OO0BACHATH OMOJIOTHYECKOE 3HAUECHUE
TPaAHCIIOPTa BEILIECTB B KJIETKE

HToro yacoB 1o teme 8

Tema 4. ’KuzneneaTeJJbHOCTH KJICTKH
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4.1

OOMEeH BeIEeCTB.
IInacTuyeckuit
ooMeH. DOTOCHHTES.
XeMOCHHTE3

OOMeH BellecTB, WIM METa0O0IU3M.
Accumunsnus (M1acTUUecKuii 0OMeH)
U JUCCUMWIAIUS  (SHEPTEeTUICCKUIN
00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpbiBaTh copepkaHre TEPMHUHOB U
MOHATHN: 0OMEH BEIIeCTB U
IpeBpalleHrue SHeprun (MeTadoIu3M),
ACCUMIIALINSA, TUTACTUIECKUI OOMEH,
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nporecca Mmeradonusma. Posib 3akoHOB
COXpaHEHUS BEUIECTBA U YHEPTUU B
MOHUMaHUU MeTaboau3Ma. THUIIbI
oOMeHa BEIIeCTB: aBTOTPOGHBINA U
rereporpodHbIid. Poabs hepMeHTOR B
oOMEHE BEIlIeCTB U MPEBPAIICHUH
DHEPIruM B KiIeTKe. POTOCUHTES.
CaeToBas 1 TeMHOBasl (pa3bl
dbotocunrtesa. Peakuuu gorocunTesa.
D¢ hHeKTUBHOCTH dhoTocuHTE3A.
3HadyeHne OTOCUHTE3a JIJISl KU3HU Ha
3emne. BimsHue ycnoBuid cpenbl  Ha
dboTOCMHTE3 U CIOCOOBI TOBBIIICHUS
€ro TPOAYKTUBHOCTH Y KYJIBTYPHBIX
pPacTeHUN.
XEeMOCHHTE3.
XeMOCHHTE3UpyoImme OaKTepuu.
3HauYeHNE XEMOCHUHTE3a ISl )KU3HU
Ha 3emie. emoncmpauuu:
Iopmpemuwi: K. A. Tumupsses.
Tabnuysl u cxemol: «XIJIOPOILIACTY,

«DOTOCUHTES»

TUCCUMUJISILIUS, DHEPTETUYECKUI OOMEH,
dboTocunTe3, POTONN3,
dbochopunupoBaHue, MEPEHOCUUK
POTOHOB, XEMOCHHTES.

OnuckiBaTh (HOTOCUHTES, MPOIECCHI,
pOTEKaloNUe B CBETOBOM M TEMHOBOM
daze.

BBISABISITE MPUYUHHO-CIICICTBEHHBIE
CBSI3M MEXKIY NOTJIOUIEHUEM COJIHEYHOU
SHEPTUU XJIOPOPHUIIJIOM U CUHTE30M
Monekyn ATO.

CpaBHHBaTh UCXOJHBIC BEIIECTBA,
KOHEYHBIC MTPOTYKTHI M YCIOBUS
IIPOTEKAHUSI pEaK[Mid CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A,;
CpaBHuBaTh (POTOCUHTE3 M XEMOCHHTE3.
OueHuBarh 3HaYeHUE POTOCHUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3eMIie
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4.2

DHepreTuyecKui
oOMeH

OHepreTuueckuii OOMEH B KIIETKE.
Pacuienienre BemecTB, BIAEICHUE U
AKKyMYJIUPOBAHHE SHEPTUH B KJIETKE.
Draribl 3HEPreTUHIECKOro oOMeHa.

I'mukonus. bpoxkenue u ero BUbL.

PackpbIBaTh coaep:kaHue TEPMUHOB U
MOHSATUM: DHEPreTHUECKUNA OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHHE, OMOTIOTUIECKOE
OKHCJICHHE, KJIETOYHOE JIbIXaHUE,
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Kucnopomnoe  okucieHuwe, — WIA
KJIETOYHOE JbIxaHue. OKUCIUTEIIEHOE
dbochopunrpoBaHue.

O} pexkTUBHOCT  HEPreTHUECKOTO
oOMeHa.

Hemoncmpayuu:

Tabauywl u cxemol: « TUIBI THTAHUS,
«Metabomu3my», « MUTOXOHIPHUS,
«HepreTUYecKuit 0OMeH»

TUCCUMIIIALINSA, (PEPMEHT.
XapakTepru3oBaTh 0OMEH BEIECTB U
MpeBpalleHrue SHepruu (MeTaboIn3M)
KaK OJJHO UX CBOMCTB JKHBOTO.
[Tepeuncisats 0cOOCHHOCTH
TUTACTUYECKOTO U SHEPTETHIECKOTO
oOMeHa B KJIETKE; yCTaHABINBATh
B3aMMOCBSI3b MEXKTy HUMHU.

Paznmuyath THITEI 0OOMEHA BEIECTB B
KJIETKE: aBTOTPO(PHBINA U
reTepoTPOPHBIN.

OnuceiBaTh 3Talbl YHEPTETUUYECKOTO
oOmeHa (TTOATOTOBUTEHHBIN,
OECKUCIIOPOIHBIN, KHUCIOPOIHBIN) U
CpaBHUBATb HUX  MEXAy  COOOil.
XapakTepru30BaTh PEAKIUH TITHKOJIN3A,
OpoXeHus, KJIETOYHOIO
BBISIBJISITH ~ NIPUYUHHO-CJICJCTBCHHBIC

CBSI3U MEXY TJIMKOJIU30M, KIIETOUYHBIM
JBIXaHUEM U CUHTE30M MojeKysl ATO.

JAbIXaHWA;

CpaBHuBaTh 3¢h(HEKTUBHOCTH
OECKHCIIOPOHOTO UM KHUCJIOPOTHOTO
ATaIoB
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4.3

Buocunres 0enka

Peaknnnu maTpu4HOrO CUHTE3A.
['enernueckas unpopmarnus u JJHK.
Peanuzanus TE€HETUYECKOU
uHGOpPMAIUU B KIIETKE.

PackpsiBaTh conpepxanne TEPMUHOB
1 NOHSATHUM: T€H, TeHEeTUYECKUN KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIHSI,
TPaHCIISIUS, KOJOH, aHTUKOJIOH,

['eHeTMYECKUI KOJ M €r0 CBOWCTBA.
TpaHckpuniuss — MaTpUYHBIA CHUHTE3
PHK. Tpancasiuus — OuocHHTE3
Oenka. Orarbl TPaHCIISILUY.
KomupoBanne amuHOKHCIOT. Pomb
pubocom B  OuocuHTE3e  Oenka.
Hemoncmpavuu:

Ilopmpemui: H.K. Konbos.

Tabauywl u cxemwvr: «Ctpoenne JJTHK,

«CTtpoeHue u GyHKIIMOHUPOBAHUE TEHAY,

«CunTte3 6enkay, «Pemmmkarus JTHK»,
«'eneTHUCCKUN KO,

Obopyoosanue: MOJCIN- aNIUIMKAIIUHA
«¥Y nBoenne JIHK u Tpanckpunums»,
«buocunTe3 6eKay

pubocoma, ieHTpaIbHas 10TMa,
MOJIEKYJsipHast OMOIOTHA.

Onpenensats CBOMCTBA T€HETHUYECKOIO
Koja (TpHUILIETHOCTb, OJHO3HAYHOCTb,
BBIPOKJIEHHOCTb, YHUBEPCAIBHOCTb,
HEMEPEKPHIBAEMOCTb, HENPEPBIBHOCTB ).
OnuceiBath JTaIbl peanuzanuu
HACJIEACTBEHHON uH(popManuu B
KJIETKE. CpaBHuBaTh peakuuu
MaTpu4yHOro cuHresa moisiekyn PHK u
OeJika B KJIETKE
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4.4 | HekneTtouHble
(hOPMBI )KU3HH —
BUPYCHI

HexneTounsie (opMbI KU3HH — BUPYCHI.

Uctopust otkpeitust BupycoB (/1. .
HBanoBckuit). OCOOEHHOCTH CTPOCHHUS U
KU3HEHHOTO UK BHPYCOB.
bakrepuodaru.  bomesnm  pacTteHwmid,
KUBOTHBIX U YEJOBEKA, BBI3bIBACMBIC
BUpycamMu. Bupyc umMmyHomedwuimTa
yeoBeka (BUY) —  Bo3OymuTenb
CIIM[a. OOpatHas  TpaHCKPHIILIHUA,
peBepraza u uHTerpasza. IIpodunaktuka

PackpeiBaTth conepkaHue TEPMHUHOB H
MOHSTUI: BUPYC, BUPYCOJIOTHS, KalICUJI,
OakTepuodar, BUpyc MMMyHOAe(ULINTA
yenobeka (BMY), oHKOreHHbIE BUPYCHI.

XapakTepru3oBaTh BUPYCHI KaK
HEKJICTOYHYIO bopmy KU3HU;
0COOEHHOCTH CTPOCHUS u

YKA3HENICSTEIIBHOCTH BUPYCOB.

OnuceiBaTh XKU3HEHHBIN IMMKJI BUPYCOB

pacnpocTpaHeHus BHUPYCHBIX = UMMYyHOAedunTa YeII0BEKa;

3a00JIeBaHU . paznuyaTth Ha pucyHkax BTM ((Bupyc
Ta0ayHOW  MoO3aukH), OakTepuodar,
BIUY.

Jlemoncmpayuu: OO60CHOBBIBATH M COOIIO/IATH MEPHI

Topmpemuwi: J1. 1. IBaHOBCKHIA.
Tabnuyvr u cxemwl: «Bupyce»,
«baktepuodarny; «CrtpoeHue u
*u3HeHHbIN nukn Bupyca CITM/1a,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JAHK; MarauTHas Moaelb-alIlIMKaMs

«CTpoeHue KIETKN»

npoPHUIIaKTUKKA  pacIpOCTPAHSHUS
BUPYCHBIX 3a00sIeBaHUI
(peciupaTopHBIE,
KEITYJOUHOKUIIICYHBIC, KIICIEBON
sHIIEh AT,

BUY-undexius)

HToro yacos 1o Teme
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Tema 5. PazaMHokeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB

5.1

Kn3HEeHHBIN UK
KJIETKU. [lenenue
KJIIETKU. MUTO3

1

KieTouHBIN UKL, WK KU3HEHHBIN ITHKII

knetku. MaTepdasa u Muto3.
[Ipomeccel, mpoTekaronre B nHTEpdase.
Pemunkanust — peakius MaTpU4HOTO
cunre3a JJHK. CtpoeHnne xpomMocom.

XPpOMOCOMHBIN HAOOP — KApUOTHII.
JIMIIIOMIHBIN U TaIIOUIHBIN
XPOMOCOMHBIEC Ha0OPBI. XPOMATHU/IBI.
[{uToNOrnYecKre OCHOBBI PA3MHOXKECHUS
Y UHJAUBHUIYAJIBHOTO PA3BUTUS
OpPraHU3MOB. [/[eJIcHHUE KIIETKH — MUTO3.
Craguu muto3a. [Ipoueccsl,
MIPOUCXOASIINE HA PA3HBIX CTAIUAX
MHUTO3a. brojjornueckuii CMbICII MUTO3a.
[Iporpammupyemasi ruOEIb KIETKH —
aroITo3.

PaCKpI)IBaTI) COACPKAHUC TCPMHHOB H

TTOHSITUI: KJI€TOYHBIN LIUKIJI,

uHTEp(Pa3za, peAyIIUKALIMS,
XpoMOCOMa, KapUOTHII, TarlIOMIHBIMH,

JTUTITOUAHBI  XpOMOCOMHBIN  HaOop,

XpOMaTHIIbl; MHTO3 €ro  CTaJuu:
npoda3sa, Mmeragasa, anadgasa,
Tenodasa.

OnuceIBaTh KU3HEHHBIM MK KJICTKU;

NEePeUYUCHIsATh U XapaKTEepU30BaTh
NEePUO/IbI KJIETOYHOTO LUKJIa,
CpaBHUBATh HUX  MEXIYy  COOOM.
OnuceiBaTh  CTPOCHUE  XPOMOCOM,

KApUOTHUIIOB OPTraHU3MOB, CPABHUBATh
XPOMOCOMHBIE HAOOPBI KIIETOK.
CpaBHUBaTh CTaAUU MUATO3A.

PaznuuaTe Ha MuKponpenaparax
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Hemoncmpayuu: M PUCYHKaxX CTaaiud  MHUTO3A.
Tabnuyvt u cxemol: «KneTodnslii mukm», PacKpbiBaTh OnoIOrn4ecKui
«Permkanys JTHK», «Ctpoenne | CMPICT MUTO34

XpPOMOCOMBI», «MuUTO3»; MarHuTHas
MOJIeTTh-aNIIIUKAIUS «JleTeHre KIeTKN;
moxens JIHK.

Obopyoosanue: CBETOBON MHUKPOCKOI U
Mukponpenapar «KapruokuHes B KIeTKax
KOpEIIIKa JIyKay.

Jlabopamopusle u npakmuyueckue
pabomol:

JlaGoparopHas padota Ne 3.
«Habmroienre MuTO3a B KJIETKaX
KOHYHMKA KOpEINIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»
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5.2

Dopmsbl
Pa3MHOXKEHUS
OpPTraHU3MOB

@opMBI Pa3MHOKEHUS OPTAHU3MOB:
OecIi0J10€ U MOJIOBOE.
Bunsl Oecrosnoro Pa3MHOXKEHUSA:
JIEJICHE HaJBOE U MOYKOBAHUE OJJHO- U

MHOTI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC,

BCTCTAaTUBHOC Pa3MHOKCHHUC.
I/ICKYCCTBGHHOG KJIOHUPOBAHUC
OpraHn3MoB, €10 3HAYCHHC JJI
CCJICKIIUH.

[ToloBOE pa3MHOKECHHUE, €TI0 OTIUYHUS OT
0ecmoJIoro.

Hemoncmpayuu:

PackpsiBaTh copepxkaHne TEPMHUHOB
W TIOHATHH: Pa3MHOXKEHHUE, KJIOH,
MIOJIOBBIE KJIETKH (rameTsl),
SIMLIEKJIETKA, CIIEpMAaTO30H/l, 3Ur0Ta,
JICJICHUE  HaJBOE, IIOYKOBaHUE,

CIIOPYJIALIUS, dbparmenTanus,
BEreTaTUBHOEC Pa3MHOKEHUE,
CEMEHHOEC Pa3MHOKEHHUE,
OILIJICHHUE, JIBOMHOE

OIINTIOAOTBOPCHUC, ITOJTOBBIC JKCIIC3hbI,

CEMCHHHUKH, SIMYHUKH,
OTUIOZOTBOPEHUE (Hapy>xHOE,
BHYTPEHHEE).
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Tabnuyer  u  cxemvi: «Dopmbl
Pa3MHOXKEHHS OPTaHU3MOBY, «/JIBoliHOE

OIUIOJOTBOPEHUE y [IBETKOBBIX
pacTeHu», «Jlenenune KJIETKHU
OaKTepumn», «BereratuBHoe

pa3MHOXeHue pacteHui», «CrpoeHue
IIOJIOBBIX KJIIETOK»

XapakTepu3oBaTh OCOOCHHOCTH  H
3HaYCHHE OECIIOJIOr0 H  IOJIOBOTO
CIIOCOOOB  pa3MHOXKEHUSA. Brimensrtsb

BUJBI  OECIIONIOr0  Pa3MHOXKCHUS,
BEISIBIISITH B3aMOCBSI3H MEXTY
dbopmamu u criocobamu

Pa3MHOXEHHUSA, U UX OMOJOTHYECKUM
3HAaYCHHUEM.

Brnaners npuémamMu BereTaTMBHOTO
Pa3MHOXKEHHUS KYJIbTYPHBIX PACTCHUMN
(Ha mpuMepe KOMHATHBIX).
XapakTepru30BaTh MOJOBBIC KICTKH:

}II\/JIHCKJ'IGTKI/I, CIICPMATO30UAbI; BLIABIIATH

0COOEHHOCTH
UX CTPOCHUS
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5.3

Metio3s

Meito3. Craauum wmeniosa. [Iporiecchl,
MPOMCXOAIINE HA CTAIUAX MEHO03a.
[loBenenne XpoMOCOM B  MeHO3e.
Kpoccunrosep. buonornueckui
CMBICJI Y 3HAYCHHUE Meio3a.
Hemoncmpayuu:

Tabauyvl u cxemul: «JleneHne KICTKM,
«Menos».

Obopyoosanue: moaens JJHK;
MAarHUTHasI MOJEb-aNTUIMKAIUS

((I[GJIGHI/IC KIICTKH»

PackpbiBaTh cojiepkaHue TEPMUHOB U
TTOHSITHUN: MEHo3, KOHBIOTalus
XpPOMOCOM, MEPEKPECT
(KpOCCHUHTOBEP) XPOMOCOM, TaMETHI.
XapakTepuzoBaTb MEH0O3 Kak Crmoco0
KJIETOYHOI'O JICJICHUS; OMHUCHIBAaTh MEM03
110 CTaJAUSIM; CPAaBHUBATh CTaUN MEH03a
1 MHTO3a.

Paznuuats Ha pUCyHKax cTaauud MEKWo3a;
pacKkpbIBaTh OMOJIOTUYECKOE 3HAUCHUE
Mero3a
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5.4

O6pazoBanue u
pa3BHUTHE MOJOBBIX
KJIETOK.
OmogoTBOpEHKE

['amerorenes — mpormecc 00pa3oOBaHUS
TIOJIOBBIX KJIETOK y )KHBOTHBIX. [lomoBbIe
KeNe3bl: CEMEHHHKM W SUYHUKU.

O6p3.30BaHHe N Pa3BUTUC IIOJOBBIX

KJIETOK — TaMeT (CrmepMaTo30mn,
AWLIEKJIETKa) —  CIEpPMaToreHe3 |
OOTE€HE3. OcoOeHHocTu CTpOEHUS

ANUEKIETOK U CIEPMATO30MIOB.
OmnonorBopenue. [lapTeHorenes.
Hemoncmpayuu:

Tabnuyvr u  cxemovr. «llpsimoe
HenpsMoe pa3Butuey, «l'ameroreHes y
MJIEKOTTUTAOIINX U YEJIOBEKAY.

Obopyoosanue: wmonaenb MeTadaszHOU

XPOMOCOMBHI, MUKPOCKOTI,
MUKpOITIpenapaThl «CniepmMaTo30ou sl
MJICKOIIUTAIOIIET O, «SlunexneTka
MJICKOIIUTAIOIIET 0.

Jlabopamopnvle u npakmuyeckue
pabomul:

JlabopaTtopnas pabota Ne 4. «3yyenue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»

PackpriBath conepkaHue TEPMUHOB U
MOHSATUN: TAMETOT€HE3, CIEPMATOrEHES,
OOT€HE3, CIIEPMATO30HU/I, AaKPOCOMa,
SIMLIEKJIETKA, TTOJISIPHBIE TEIbLIA.
XapakTepru3oBaTb 0COOCHHOCTH
raMEeTOT€HE3a Y JKUBOTHBIX U €0 CTAJINH;
MTOJIOBBIE KJIETKH )KUBOTHBIX U ONKCHIBATH
MPOLECC UX PA3BUTHA.

CpaBHMBATh CIIEPMATOIEHE3 U OOTEHES.
OnuceIBaTh OIIIOOTBOPEHUE,
OMOJIOrMYeCcKOe 3HaUCHHE
OILNIOAOTBOPEHUSA
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5.5 | UnauBuayansHOE UnpuBuayainsHoe passutre (OHTOreHe3). | PackpbIBaTh COJEp)KaHHE TEPMUHOB
pa3BuUTHE OMOpHUOHAIIEHOE Pa3BUTHE M TIOHSATHI: OHTOI'€HE3, SMOPHOTeHE3,
OpraHU3MOB (5MGpuoreHes). Drarbl dMOpHOHATbHOr0 3ATOTA,  IpOOIenHe, — bnacTomeps,

pa3sBUTHA Yy ITIO3BOHOYHBIX JKMBOTHBIX:

MopyJia, 6acTysa, 6J1acToICb,
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JIpOoOJIeHUE, TacTPYyJISILUsA, OPraHOTeHES3.

[locTamOpuoHanbHOE pa3BuTHE. THIIBI

NOCT3MOPHOHAIBHOTO Pa3BUTHSL:

npsiMoe, He TmpsaMoe (JIMUMHOYHOE).

Bnusuaue Cpeanbl Ha Pa3BUTHC

OpraHu3MoB;  (aKkTOpbl,  CIOCOOHBIC

BBI3bIBATh BPOXKJICHHBIC YpoJcTBa. Poct
u  paszButue pacteHud. OHTOreHes
IIBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJIUM Pa3BUTHSI.
Hemoncmpavuu:

Tabnuywvl u cxemol: «OCHOBHBIC CTaaUuU
oHTOreHneza», «lIpsimoe u Henpsamoe
pa3BuUTHE», «/{BOMHOE OILIONOTBOPEHUE
Y LBETKOBBIX PACTECHUI»

racrpyina, Helpyna, OpraHoTeHe3;
3apONBIINICBBIE  JIMCTKH:  JKTOJEpMa,
Me30/IepMa, DHTOJIEPMA;

HOCT3M6pI/IOHaJ'II>HOC Pa3BUTHC. IIPAMOC

u HETPsIMOE (TMIMHOYHOE);

MeTaMopdo3, Meracrnopa, MHKPOCIOpa,

IIBUIBLIEBOE 3€pHO, CIIEpMUH,
3apO/IBILLIECBBII MEIIOK, JIBOMHOE
OIUIOJOTBOPEHUE.

Onpenenars 3Tarbl SMOPUOHAIBHOTO
pa3BUTHA XOP/IOBBIX HA CXeMax U
npernapaTax ¥ OMUCHIBATH MPOLIECCHI,
IPOUCXOASAIINE HA KAXKIOM 3Talle.
CpaBHUBaTh NEPUOIBI OHTOTEHE3A;
PsIMOE U HEMIPAMOE (JIMYUHOYHOE)
NOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YeTIOBEKa M IPYTHX
XOP/IOBBIX.

OOBACHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BuTHs ¢ MeTamop(ho30M;
OTpPULIATETLHOE BIMSIHUE AJIKOTOJIA,
HUKOTHHA U APYTUX T€PATOr€HHBIX

(GakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
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YCJIOBCKA.

OnuceIBaTh MPOILECC ABOMHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHuit
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HToro yacoB 1o TemMe

Tema 6. HaC.]Ie[lCTBeHHOCTL H HBMECHYHUBOCTDL OPraHu3MoB

6.1

['eneTuka — HayKa O
HaCICACTBCHHOCTH
U U3MCHYHMBOCTH

1

IIpenmer u 3agaum reHeTuku. Ponb
IIUTOJIOTUU U SMOPHOJIOTUN B
CTaHOBJICHUU I'€HETUKH. Bxias
POCCUNCKHUX U 3apyOCIKHBIX YUCHBIX B
pPa3BUTHE T'€HETUKU. MeTOIbI
TeHCTUKHU

(THOPHUIOTOTUYECKUH,
LIUTOTCHETUYECKHUIA,
MOJICKYJIIPHOTCHETUICCKHM ).

OCHOBHBIE TC€HETHYCCKHUE IIOHSTHS.
['enetnueckas CHUMBOJIMKA,
UCIIOJIb3yeMast B cxemMax
CKpEILNBaHUMN.

Hemoncmpayuu:

lopmpemuwi: I'. Mennens, T. Mopras,
H. W. BaBunos, C. C. UeTBepHkoB,
H. B. Tumodees-PecoBckuii.

Obopyoosanue: MOACIb- aNTUTUKALIUS
«MoOHOTHOPUIHOE  CKpEIIMBAHUE,
repOapuii «I'opox moceBHOI

PaCKpI)IBaTI) COACpKAaHUC TCPMHUHOB H

NOHSATHM:  TE€H, TCHOM, TI'CHOTHII,
(hEHOTHUII, XPOMOCOMBI, AJIJICIbHBIC TCHBI
(amtenn),

romMo3uroTra, TIC¢TCPO3UIroTa,

JIOMUHAHTHBIN MIPU3HAK (ren),
pelieCCUBHBIM TpU3HAaK (TE€H), 4YucTas
JIUHUS, TUOPUI.
[lepeuncnars u XapaKkTepu3oBaTh
METO/Ibl TEHETUKU: TUOPUI0JIOTHYECKHM,
LIUTOTEHETUYECKUI,
MOJIEKYJISIPHOT€HETUYECKUM;
JIOMUHAHTHBIC U PEIIECCUBHbBIC MPU3HAKU
pacTEHU U )KUBOTHBIX.

[Tonb30BaThCA FeHETUYECKOMN
TEPMUHOJIOTHEH UM  CUMBOJIMKOHN
JUIS 3alIUCU TEHOTUITMYECKUX CXEM
CKpEITUBaHUs
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6.2

3aKOHOMEPHOCTH
HaCJIEJOBaHMsI
MPU3HAKOB.

Monorubpuinoe
CKpEIIMBaHUE

3aKOHOMEpPHOCTHU HaCJIeIOBaHUS
NPU3HAKOB,  YCTAaHOBIICHHBIC I.
Mennenem. MonorubpumHoe

CKpEIlMBaHUE. 3aKOH €IUHOo00pa3us
ruOpuI0B niepBoro nokoseHus. [Ipasumno
JOMUHHUPOBAHMS. 3aKOH pPacCIICIUICHHUS
IPU3HAKOB. [ MIIoTe3a YMCTOTHI raMeT.
[TostHOE M HENOJIHOE JOMUHUPOBAHHUE.

PackpeiBaTh cojpepxkaHue TEPMUHOB U
TOHATHI: MOHOTHOPHTHOE
CKpelIuBaHue, (heHOTUTTYECKHE
TPYIIIbI, THOPHUIOIOTHIECKUNA METOI,
YUCTBIC JIMHUU, TOMHUHUPOBAHNUE TEHOB
(TmoJIHOe, HETOJIHOE), pacIleIyIieHUe B
MTOTOMCTBE.

OnuceIBaTh MCTOJAUKY ITPOBCACHUA

Hemoncmpayuu:

lopmpemuwi: I'. Mennens.

Tabauyvl u cxemovl: «MoHOTUOPHUIHOE
CKpEIlMBaHUE u €ro
[UTOTE€HETUYECKasi OCHOBa», «3aKOH
pacuiereHus u ero
[UTOTE€HETUYECKasi OCHOBa», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:  MoJeNu-aNIUIMKAIUN
«Monorubpuanoe CKpEIIUBAHUEY,
«HemomnHoe JOMUHUPOBAHUEY,
repOapuii «I'opox moceBHOII»

I'. MeHnaeneM ONBITOB MO W3YYECHUIO
HaCJICIOBAHUS OJTHOM Maphl MIPHU3HAKOB
y TOpOXa MOCEBHOTO.

PackpbiBaTh  comepkaHue  3aKOHOB
eAMHOO00pa3usi THUOPUIIOB  TEPBOTO
MOKOJICHUSI W 3aKOHAa PAaCUICIICHHUS.

OOBSICHATH TUIIOTC3y YHCTOTHI I'aMCT.
3anuceIBaTh CXEMBbI MOHOFI/I6pI/II[HOFO

CKpCUIMBAHUA, OOBSICHSTH €ro
MHUTOJIOTMYCCKUEC OCHOBBI M PCIIATb
T'CHCTHYCCKUC 3aJa4u Ha

MOHOTHOPHUIHOE CKpEIIMBaAHNE
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6.3

JurubpumHoe
CKpellliBaHue. 3aKOH
HE3aBUCUMOTO
HaCJIeI0BaHU
MIPU3HAKOB

JurubpuaHoe CKpeliuBaHue. 3aKoH
HE3aBUCUMOTI0 HaCJIEIOBAHUA
MPU3HAKOB. LuToreneTnueckue

OCHOBBI I[HFI/IGPI/II[HOFO CKpCIIBaHMAA.

AHanu3upyromee CKpEILIMBaHUE.
Hcnonb3oBanne AHAJIM3HPYIOLLErO
CKpEUIMBaHUsA s OMpEAeNICHUs

TE€HOTHIIA OCOOH.

Hemoncmpavuu:

Ilopmpemeui: I'. Mennens. Tabauywl u
cxembl: «Jlurudbpunnoe
cKkpeluBanuey, «Llutonornyeckue
OCHOBBI TUTUOPHTHOTO
CKpEILLUBAHUD.

Obopyoosanue: MOJACIb- aANTUTUKALIUS

«JIuruOpuHOE CKpEITUBAHUE)

PackpbiBaTh cojaepkaHW€ TEPMUHOB H
MOHATUH: JTUTHOPUIHOE CKPEIIUBAHUE,
AHATM3UPYIONIEE CKpEIIMBaHUE.
OnuceiBath OHBITEI I. MeHnenas  mo

W3YYCHHUIO HACJIEIOBAaHUSI JIBYX Map

IIPU3HAKOB y  TIOpoOXa  IOCEBHOTIO.
PackpreiBath COZICPIKaHUE 3aKOHa
HE3aBUCUMOTO HACJICIOBaHU
IIPU3HAKOB. [IpumeHsaTH

MaTEMaTUYeCKU pacdyeT C MOMOUIbIO
METOJa MEPEMHOKEHUS BEPOSTHOCTEU U
3alUCh C TMOMOILIBI0 (PEHOTUITUYECKUX
paguKagoB pacIIEIUIEHUs] TPU3HAKOB Yy
MOTOMKOB MO (DEHOTHUITY ¥ TE€HOTHUITY.

3anuceIBaTh CXEMBI I[I/IFH6pI/II[HOFO

CKpEIINBAHUS, OOBSICHATH ero
UTOJIOTUYECKNE OCHOBBI W PENIATh
TreHEeTUYECKHue 3a7ja4i Ha AUTUOpUIHOE
CKpEIIMBAHUE
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6.4

CuensieHHoe
HacJICIOBaHUE
MIPU3HAKOB

CueruieHHOE HacJIeJJOBaHHE
npu3zHakoB. Pabora T. Moprana mno
CIICTUICHHOMY HACJICIOBAaHUIO TEHOB.
Hapymenne cuemsieHnss TEHOB B
pe3ynbTaTe

XpoMOCOMHas TEOpUs

KPOCCHHI'OBCpA.

HACJIEICTBEHHOCTH.
['eHeTHUECKHME KAPTHI.
Hemoncmpavuu:
Ilopmpemuwi: T. MopraH.

Tabnuyvr u cxemwvl: «Mehosy,

«I'eneTnueckune KapThl
pacTeHui, JKUBOTHBIX u
YEJI0BEKaY,

«B3anmoaencTBUE ANIETbHBIX TEHOBY.
ObopyoosaHue: MUKpoOTIpenapaT
«dpo3oduna» (HopMa, MyTanuu GopmMbl
KPBUIbEB M OKPACKH TeJa), MUKPOCKOTI,
Moaenb-anmkanusa «llepekpécr
XPOMOCOMY.

Jlabopamopusle u npakmuyueckue
pabomur:

JlabopaTtopHas pabota Ne 5.
«M3yyenue pe3ynpTaToB

PackpriBath conepkanue TEPMUHOB U
MOHSATHN: CUEIIJIEHHOE HACIEAOBAHNE
IPU3HAKOB, PEKOMOMHAIUS T€HOB,
TF€HETUYECKHUE KAPTHI XPOMOCOM,
MOPraHuaa.

HaspiBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HacliencTBeHHOCTH T. MopraHa;
packpbIBaTh conepkanue padbotsl T.
Moprana no cuenieHHOMY
HACJICJOBAHUIO TEHOB Y IPUYMHBI
HapyLICHHS CLUETUIEHUS MEXIY T€HAMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUSA TIPH
CLIETJIECHHOM HacJeI0BaHUH, OObSICHATD
MPUYUHBI PEKOMOUHAIIUY T'€HOB,
ONPEAEIIATh YUCIIO TPYIII CLETUICHUS
IEHOB; pellaTh N'€HETUYECKUE 3a1a41 Ha
CLEIUICHHOE HACIIEIOBAHUE
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MOHOTHOPUJIHOTO U JTUTHOPUIHOTO
CKpEIIMBaHUS

y 1p030(HUIIbl Ha TOTOBBIX
MHUKpOIIpenapaTax»
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6.5

I'eneTuka nosna.
Hacnenosanue
MIPU3HAKOB,
CIICTIZICHHBIX C ITOJIOM

['eneTuka moJa. XpOMOCOMHO€E

ompenesieHHe  Imona. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBIL. ['OMOTamMeTHBIE U
reTEPOraMeTHbIE OPraHU3MBI.
HacnenoBanne nmpu3HaKkoB, CHEMIEHHBIX
¢ noJioM. /[emoncmpayuu:
Ilopmpemuwi: I'. Mennens, T. Mopras,
H.M. BaBunos.

Tabnuysl u cxemol: «['eHeTruka momnay,
«3aKOHOMEPHOCTHU HACJICIOBaHUS,
CLEIUIEHHOTO c IOJIOM,
«KapuoTuribl 4eJI0BeKa U KUBOTHBIX)

PackpeiBath conepkaHue TEPMUHOB H

TTOHSTHM: XPOMOCOMHBIN Habop,

ayTOCOMBI,  IIOJIOBBIE  XPOMOCOMBI,
TOMOTaMETHBIM II0J, T'E€TEPOraMeTHBIN
I10JI, CLUEIJICHHOE C II0JIOM HACJICI0BAHKE
IIPU3HAKOB.

OOBSCHATH OUTOJIOTMYCCKHUEC OCHOBBEI

XPOMOCOMHOTI'0 MEXaHU3Ma
ONPENCIICHUsT TI0JIa Yy  Pa3jIUYHBIX
OPTraHU3MOB. CpaBHuBaTh
3aKOHOMEpPHOCTHU HACJICIOBaHN
IIPU3HAKOB, CUCIUICHHBIX U HE
CUCIUIEHHBIX ¢  moioMm.  Pemars

T'CHCTHYCCKHUC 3aJa4M Ha HaCJICOOBAHUC
CHCIJICHHBIX C ITOJIOM IMPHU3HAKOB
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6.6

N3MeHuYnBOCTE.
Henaciencrsennas
NU3MEHYUBOCTDH

H3menunBocTh. BHABI H3MEHUYHBOCTH:
HEHACJIEICTBCHHAs U HACJICACTBEHHAS.
Pons cpenpl B HEHACHEICTBEHHOMU
W3MEHYUBOCTH. XapakTepucTuka
MOAU(PUKAIMMOHHON  M3MEHYHUBOCTH.
BapuarnmoHnHslil psji U BapuallioOHHas
kpuBas. Hopma peakuuu mnpu3HaKa.
KomnyecTBeHHBIE MW KadyeCTBEHHBIC
MpU3HAKK W HUX HOpPMa pPEaKIUH.

PaCKpI)IBaTI) COACPIKAHUC TCPMUHOB U

MOHSTHH: U3MEHUYUBOCTb,
HACJIeICTBEHHAs M3MEHYUBOCTb,
HEHACJICJCTBEHHAsT  M3MEHYUBOCTD,
MOMU(PUKANIMOHHAS ~ U3MEHYUBOCT,
BApUAIMOHHBIA s,  BapUaHTa,
BapuallMOHHAasi  KpuBasi, IMpPHU3HAK,

HOpMa pCaKOrHr, KOJINMYCCTBCHHBIC H
Ka4CCTBCHHBIC IIPU3HAKH.

CBoiicTBa Moau(UKAITUOHHON Knaccudunuposats BUJIBI
W3MEHYUBOCTH. W3MEHYNUBOCTH U BBISIBIISITH UX
Jlemoncmpayuu: OMOJIOTHYECKHE O0COOCHHOCTH.
Tabnuywvl u cxemol.: «Bunpl ITepeuncusts CBOWCTBa
U3MEHYHUBOCTHY, «MoauduKamoHHas MOIM()UKALIMOHHON ~ M3MEHYUBOCTH U
A3MEHIUBOCTEY. OOBSICHATH eé 3HAYCHHE IS
Jlabopamopuvie u npakmuueckue OpratHu3sMOoB. Pasnuyars
KOJIMYECTBEHHBIE W KauyeCTBEHHBIE
pabomul: .
MPU3HAKHN; CTPOUTH BapHAIIMOHHBIN P,
JlaGopatopHas paboTta No 6.
- | BApUALIMOHHYIO KPHUBYIO, BBIYUCIATH
«H3yueHue MOIU(PUKAIIMOHHOMN
ya Andukan cpeqHee 3HaUYeHHUe MpU3HaKa
W3MEHYUBOCTH, MOCTPOCHHE

BApPUALIMOHHOTO psiia U BApUAILMOHHOMU
KPUBOW»
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6.7

HaCJ'IeI[CTBCHHa}I
N3MCHYHUBOCTD

HacnencrBennas, 153071
TCHOTHITHYECKas U3MCHYHUBOCTb.
KomMmOunaTtuBHas M3MCHYHUBOCTb.

Meit03 1 mONOBOM MPOLECC — OCHOBA
KOMOWHATUBHOU M3MEHYUBOCTH.

MYTaHI/IOHHaH N3MCHYUBOCTD.

Knaccudukanus  myTrauuid:  T'€HHBIE,
XPOMOCOMHBIE, TCHOMHBIE.

YacToTa 1 NpUYMHBI MyTaLIUH.
MyrtareHHnbie  (QaKTOpBbI. 3aKOoH
TOMOJIOTUYECKHX  PSAIOB B

HaCJIEJICTBEHHON M3MeHuUuBocT H.

. Basuiosna. Buesnepnas
HACJIEJICTBCHHOCTh "
M3MCHYNBOCTb.

Hemoncmpayuu:

lopmpemuwi: T'. ne ®pu3z, H. 1. BaBunos.
Tabauyvt u cxemvi: «MyTarmoHHas

PaCKpI)IBaTI) COACPKAHNC TCPMHHOB H

TTOHSITHI: HacCJICJICTBEHHAas
W3MEHUYHMBOCTD, KOMOMHATUBHAS
W3MEHUYHMBOCTD, MyTalMOHHas
W3MEHYMBOCTb, = MYTaHT,  MYTAallUU:

I'CHHBIC, XPOMOCOMHEIC, I'CHOMHEIC,

MOJIUTUIOUTHS, aHEYIUJIOUIUS,
MyTareHsbl. XapakTepus3oBaTh
HACJIEICTBEHHYIO W3MEHYUBOCTb;

bopMyIUPOBATH 3aKOH TOMOJIOTHYECKUX
pAIOB B HACJIEICTBEHHON
nm3MeHunBocty  H. WM. BaBunoBa wu
00BICHATH €r0 3HAaUCHHUE IS OMOJIOTHH
17} CEJIEKIINH. Knaccuduimpoars

MyTallMu:  TE€HHbIE,  XPOMOCOMHBIE,
TEHOMHBIE W NPUBOJUTH MPUMEPHI
MYyTalH.

OOBACHATH IMPHUYIHbI BO3ZHUKHOBCHMA
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U3MEHYUBOCTDY.
ObopyoosaHue: MHUKPOCKOTI,
MuKpornpenapar «Jpozoduna» (Hopma,
MyTaluu (HOpMbI KPBUIBEB U OKpacka
TeJa); KOMHATHBIE PACTEHUS C MECTPOi
OKpacCKOM JINCTHEB.

Jlabopamopnwie u npakmuueckue
pabomol:

JlaGoparopnas padorta Ne 7. « Ananus
MyTalluid y Apo30¢uiIbl HA TOTOBBIX
MUKpOIpenapaTax»»

MyTalui, poyib (aKTOPOB-MYyTarcHOB.
CpaBHUBaTh BUJIbl MyTalluii; BBIABIATH
IIPUYUHBI HACJIEICTBEHHON
U3MEHYUBOCTH, UCTOYHUKU MYTareHOB
B OKpyXarlieil cpeae (KOCBEHHO).
XapaxkTepu3oBaTh BHEAIEPHYIO
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTh
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6.8

I'eneTuka yenoseka

I'eneTuka venoseka. Kaprorun
4eJI0BEKA.

OcHOBHBIC MECTOJbI I'CHCTHUKH YCJIOBCKA.

reHeaJIOTHYECKU, OJIM3HEIIOBBIHT,
IIUTOTCHETUYCCKHI, OMOXMMHUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHM.
CoBpeMeHHOE OnpeeIeHUE TeHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM YHCIIE C
nomokio I11[P-ananu3a.
Hacnencrennsle 3a00iieBaHus
YyeJIOBEKa: TeHHbIE 00Ie3HH, 00JIE3HU C
HaCJICJICTBEHHOM
MPEIPACTIOIOKEHHOCTHIO,
xpoMocoMHbIe 0osie3Hn. ComaTuyecKue
Y TEeHEpaTUBHBIC MyTalIUH.

PackpriBaTh copepkanre TEPMUHOB U
MOHATHI: KAPUOTHIT YEIOBCKA,
[IUTOT€HETHYECKHUI METO/,
reHEeaJIOTHYECKUH METO/I,
POAOCIOBHBIC, OJIM3HEIIOBBIA METO/I,
HAaCJICJCTBEHHBIC 00JIC3HMU:
(MOHOTEHHBIC, C HACJICIACTBCHHOU
IPEIPACIIONIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETHUECKOE
KOHCYJIbTHPOBAHUE.

[TepeuncnsaTh 0COOEHHOCTH U3YUYECHUS
TE€HETHUKHU YEJIOBEKA; MPUBOJAUTH
pUMEPHI HACJIEICTBEHHBIX O0JIe3HEN
YeJI0BEKa, XapaKTepHU30BaTh METOJIbI UX
npoUIaKTUKN; 000CHOBBIBATH 3HAUCHUE
MEJIMKO-TE€HETHYECKOTO
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CtBonoBbIe KJIeTKH. [IpUHIIATIBI
3JI0POBOTO 00pa3a KU3HH, TUATHOCTUKH,
PO MIIAKTUKY 1 JICUCHUS TEHETUICCKUX
Oone3nel. MeIuKo-reHeTHISCKOe
KOHCYJIbTUPOBAaHHUE. 3HAUCHUE
MEIUIIMHCKOU TeHETUKH B
MPEAOTBPAICHUY U JICUCHUU
IreHEeTHYCCKUX 3a00JIeBaHUM YeIOBEKa.
Hemoncmpavuu:

Tabauywl u cxemst. «<HacnemoBanme
pesyc-pakropay, «['eHeTuka rpynn
KPOBW.

Jlabopamopuwie u npakmuueckue
pabomul:

[Ipaktruueckas padora Neo 2.
«CocTaBiieHHE U aHAJTU3 POJOCIOBHBIX
YeJI0OBEKay

KOHCYJIbTUPOBAHUS.
BoIgBISTE ¥ cpaBHUBATH MEXTY COO0M
JIOMUHAHTHBIE U PEIIECCUBHBIE MPU3HAKU
YeJI0BeKa.

CocTaBisiTh u
POJIOCIIOBHBIC YEIIOBEKA

aHAJIU3UPOBATh

HToro yacos 1o teme

8

Tema 7. Cestekuiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH
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7.1

CCJ’ICKHI/ISI KaK HayKa
H IIpOoHeCC

Cenexuus Kak HayKa U IpolLecc.
3apOXkKICHHUE CEJICKIIUU U TOMECTUKALIMS.
Yuyenne H. U. BaBunoBa o ueHrpax
MHOroo0pasust 4 NPOUCXOKICHUS
KyJIbTYPHBIX PACTEHUMU.

L{eHTpBI MPOUCXOXKIACHHS TOMALTHUX
YKUBOTHBIX.

Coprt, nopoja, mramm.

PackpsIBaTh cozepikaHne TEPMUHOB
M TOHATHH:  CeNeKuus, CopT,
nopoja, IITaMM, JIOMECTHKAIIHS,
WIA  OJIOMAlllHUBAaHUE,  IIEHTPBI
MHOT000pa3usi M NPOUCXOKICHUS
KyJBTYPHBIX pacteHuii u
KUBOTHBIX, ruOpuan3anus,
UCKYCCTBEHHBIN OTOOD.

Hemoncmpayuu:
H. W. Basuios.
Tabauyst u cxemol: xapta «LleHTpHI

Topmpemui:

MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIX pacTeHuit», «llopoabl
JOMallHUX JKUBOTHBIX», «CopTta
KYJBTYPHBIX PACTCHUI».

Obopyoosanue: MyISDKHA THIOAOB H

KOPDHEIUIOJOB ~ TUKUX (opM U
KyJIbTYPHBIX COPTOB  PAaCTCHUI;
repOapuit
«CenbCKOXO35IMCTBEHHBIC
pacTCHUS

Ha3piBaTh W cpaBHHBaTh OCHOBHBIC
ATallbl Pa3BUTHA CeleKuuH. l3marathb
yuenue H. U. BaBumioBa o0 meHrpax
IIPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHMI; pa3audaTh IIEHTPHI HAa KapTe
MHpa, CBSI3BIBATH UX MECTOMOJIOKEHUE
C o4YaraMu BO3HUKHOBEHHMSI JPEBHECHUIIINX
[IABWJIN3AIAH.

CpaBHUBaTh CcoOpTa KYJbTYPHBIX
pacTeHMi, TIOPOJBI  JOMAITHUX
KUBOTHBIX M WX JHKUX IPEIKOB.
OueHuBaTh poOdb CEICKIIUU B
obecrieyeHn MPO0BOJILCTBEHHOM
0e30IMaCHOCTH YeJIOBEUECTBA
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7.2

MeTtoasl
JIOCTHKCHHUS
CEJICKIIUU
pacteHui
JKUBOTHBIX

CoBpeMEHHbBIE  METOJBl  CEJEKLHU.
MaccoBblii 51 WHVBUAYaJIbHBIN
OoTOOpBl B CEJEKUUH PACTECHUH U
YKUBOTHBIX.

OreHka sKcTephbepa.

BJ'II/I3KOpOI[CTB€HHOC CKpCIINMBaHUC —

uHOpuauHT. YncTtas TuHUS.
CkpelnBaHue YUCTHIX JIUHUM.
['ereposuc, wim  rubOpuaHas
cuJIa. HeponcrBennoe
CKpElIMBaHUE — ayTOpPUIUHT.
Otnanéunas rubpuauzanus u e
YCIIEXH.

HcKyCCTBEHHBIN MyTareHe3 U IOJIy4YeHUe
MOJIUTUIONIOB. JJOCTHXKEHUS CENEKIUU

PackpeiBaTh coxepxaHHE€ TEPMUHOB H
TTOHSATHM: VCKYCCTBEHHBIN otbop,
MaccoBbIi  OTOOp, HMHIWBUIYaTbHBIN
0oTOOp, JKCTEphEp, OIMZKOPOJICTBEHHOE

CKpPCUIMBAHUC, YUCTAA JIMHUA, TCTCPO3HUC,

HEPOJCTBEHHOE CKpellUBaHuE,
VICKYCCTBEHHBIN MyTarcHes,
noysmrmiaonsl.  CpaBHuBaTh  (HOpMBI

HCKYCCTBEHHOTO 0TOOpa (MaccoBOTrO u
VHIMBHTYAJIBHOTO), BHJIBI

rubpuan3anuy (6JIU3KOPOJICTBEHHON H
OTJAJIEHHO), CMOCOObI MOJYyYEHHUS
MOJIUTIIIOUIOB.
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pacTEHUM, >)KUBOTHBIX U
MHKPOOPTAHU3MOB.
Jemoncmpavyuu:

Ilopmpemwi: 1. B. Muuypun, I'. 1.
Kapneuenko, M. @. UBanHos.
Tabnuyver u cxemwvl: «OtnaneHHAS

TUOpUIU3ALIHS, «PaboThl
akKaJeMHKa M. ©&. HBanoBay,
«Tonumnongus. Obopyoosanue:

MYJSIKM  TUIOJIOB U KOPHEIIOJOB
TUKUX (POpPM U KYJIBTYPHBIX COPTOB
pPacTCHUM. Jlabopamophuie u
npakmuyeckue padomoi:

Okckypeusi  «OCHOBHBIE ~ METOIbI U
JIOCTUKEHHUSI CEJIEKIMH pPAcTEHUW U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHITHUIO,
IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA YYaCTOK  WJIU
TEIUTUYHOE X035UCTBO)

[IpyuBoauTh  mpUMEpPBI  JTOCTUKCHUU

CEJICKIIUHU PACTEHUMN U KUBOTHBIX
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7.3 | buorexHonorus Kak 1 buorexHonorus KaK orpacib | PackpelBaTh colep:kaHUE€ TEPMHHOB U
OTpacilb IPOU3BOJACTBA. ['€HHas  WHXXEHEpHs. | MOHATUN: OMOTEXHOJOTHs, KJIETOYHas
IIPOU3BOJCTBA Ortansl co3nanus pekomouHanTHol /IHK | uHkeHepusi, TreHHas  WMHXKEHepus,

U TPAHCTEHHBIX OPraHU3MOB. KileTO4Has | KIIOHUPOBaHHUE, TPaHCTCHHBIE
unxeHepus.  Knerounesle  KynabTypshl. | opranu3mel, ['MO  (reHermyecku
MuKpoKIIOHaJIBHOE pPa3MHOXKEHHE | MOAU(PUIIMPOBAHHBIE OpTraHMU3MBblI).
PACTEHHI. KnonupoBanue & XapakTepu3oBaTb OMOTEXHOJOTHIO KaK
BBICOKOIIPOAYKTHUBHBIX OTpacib IPOU3BOJICTBA, OCHOBHBIE
CEJIbCKOXO3SIICTBEHHBIX ~ OpPraHU3MOB. | JOCTHXKE€HUS OHMOTEXHOJOTMU B O0JAaCTH
DKOJIOTUYECKHE 151 ATUYECKUE | IPOMBIIIJIEHHOCTH, CEIbCKOTO X035MCTBA
npobsieMbl. ['MO — reHeTH4ecKH | U MEIULIUHBI.
MO (ULIPOBAHHBIE OPTAHU3MBI. [lepeuncnsaTh U XapakTepu30BaTh
Hemoncmpayuu: OCHOBHBIE METO/IBI U JIOCTUKEHUS
Tabauyvr u cxemvl: «OOBEKTHI OMOMH)KEHEPHH.
onorexHosorun», «Knerounsie O6cyxaath JKOJIOTUYECKHE 151
KYJbTYPBI ¥ KJIIOHUPOBAHUEY, OTHYCCKUC ACIICKThI HCKOTOPBIX
«KOHCTpyHpOBaHHE U TIEPEHOC TEHOB, HCCIIE/0BAHNH B obmacTn
XPOMOCOMY OMOTEXHOJIOTHH (KJIOHMpOBaHUA,
UCKYCCTBEHHOI'O  OIUIOJOTBOPEHUS,
HaIlpaBJIEHHOTO U3MEHEHHS TEHOMA U
CO3JIaHUsl TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos no teme 3

PesepBHOE Bpems 1

OBILIEE KOJIMYECTBO 34

YACOB 10
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I[TIPOITPAMME
11 KUIACC
Haunmenosanue
No KomnuectBo OcHOBHEBIE BUIBI AESITCILHOCTH
pa3aeIoB U TEM IIporpamMmmHoe coaepkaHue
n/n 4acoB oOyJaronuxcs
y4eOHOTO TIpeaMeTa

Tema 1. DBOJIOIIHOHHAA ONOJIOTUSA
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11

DBOJIIOLUA U METOMBI
€€ N3y4eHUs

[Ipennockuiku BO3HHUKHOBEHMSI
ABOJIIOIIMOHHON TEOPUU. DBOTIOIIMOHHAS
Teopuss W €€ MecTo B OHOJOTHHU.
BnusHue 5BOMIONMOHHON TEOpUHM  Ha
pa3BUTHE OUOJIOTUM U IPYTUX HAYK.

CBI/II[CTCJ'IBCTBa OBOJIIOIIHNH.

[laseonTOIOTHUECKHE:
MOCJIEI0BATENbHOCTD MMOSBJICHUSA
BHUI0OB B MMaJICOHTOJIOTMYECKOM

JIETONHCH, NIEPEXOHBIE (POPMBI.
buoreorpapuyeckue: CXOJICTBO U
paznuune (ayH u (rop MaTepukoB U
OCTPOBOB. OMOpHOJIOTHYECKHE:
CXOACTBA M  pa3auuus SMOpPHUOHOB
Pa3HbIX BUIOB [TO3BOHOYHBIX.
CpaBHHUTEIHLHO-aHATOMUYECKHUE:
TrOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
pPYJIMMEHTapHBIE OPTaHbl, aTABU3MBI.

MonekynsapHO-OHOXUMUYECKHE:
CXOJICTBO MEXaHHU3MOB
HACJICJICTBEHHOCTH ¥ OCHOBHBIX

PackpbiBaTh copepaHue TEPMHUHOB U
MOHSTUHN: DBOJIONHUSA, TIEPEXOIHBIC
dbopmbl, (uIOreHeTUYECKue PSIbI,

BUABI-OHACMHKH, BHUABI-PCIINKTHI,

3aKOH  3apOJIBIIIIEBOIO  CXOJICTBA,
OMOreHEeTUYECKUI 3aKOH,
FOMOJIOTHYHBICE ¥ aHaAJOTWYHEIC

OpraHbl, pyAMMEHTapHbIE OpraHbl,
aTaBU3MBL.

[lepeuncnsiTh OCHOBHBIE ATAIbl Pa3BUTHS
ABOJIFOLIMOHHOMN TEOPUHU.
XapakTepu3oBaTb  CBUJETEIIbCTBA
HBOJIIOLMU:  MAJIEOHTOJIOTHYECKHE,
ouoreorpaduyeckue,

AMOPHOJIOTHYECKHE,
CpPaBHUTEIbHOAHATOMUYECKHUE,
MOJIEKYJIIPHOOMOXUMUYECKHE.
[TpuBOIUTH MpUMEPHI MEPEXOTHBIX POPM
OpraHu3MOB, (PUIIOTEHETUYECKUX PSAIOB.
[TpuBoaUTH GOPMYTUPOBKHU 3aKOHOB
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METa0OJIMIECKUX MyTEeH Y BCEX JKUBBIX
OpraHU3MOB.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, @. Mromiep.
Tabnuyvr u cxemwr. «Pa3Butue
OpraHUYeCKOTO0 MHpa Ha 3emiiey,
penbedHbie TAOMULBI  «3apOJBIIIH
MTO3BOHOYHBIX KUBOTHBIX»,
«ApXEONTEPUKC.

Obopyoosanue:  Ouoreorpaduueckas
KapTa MHpa; KoJUleKIus  «Dopmbl
COXPAHHOCTU UCKOIAEMBbIX >KUBOTHBIX U
pacTeHui; BIIAKHBIE  IIpernaparhbl
«Pa3Butne Hacekomoroy», «Pa3Burue
JISITYIIIKID

OMOreHETUYECKOTO 1 3apOAbIIICBOIO
CX0JCTBa
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1.2

Ucropus pa3BuTus
npejcTaBieHuid 00
ABOJIIOLINHU

OposronmonHas teopust Y. /lapBuHa.
[Ipennocwuiku BO3HUKHOBEHUSA
JapBUHU3Ma.  JIBWKyIIME  CHIIBI
SBOJIOLIMM  BUIAOB 10  JlapBuHY

(M30BITOYHOE PA3MHOXKEHHE  IPHU

OTPaHUYEHHOCTH pecypcos,
HEONpeaeIEHHAS M3MEHYUBOCTb,
o6oprba 3a CYILIECTBOBAHHUE,

€CTECTBEHHBIN 0TOOD).

CuHTeTHuecKas TCOPHA 3BOJIIOIINH

PackpbiBaTh cojepkaHue€ TEPMUHOB U
MMOHSTHH: CUCTEMATHKAa,
€CTEeCTBCHHBIN U HCKYCCTBEHHBIN
oTOop. XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC MM, KOHICHIHUU M
TEOPUU; CPABHUBATH B3IJISIAbI HA BUJL
nu ospomonuio K. Jlunnes, XK.b.
Jlamapka, Y. JlapsuHna.

OuenuBaTth BKJIa1 JInHHES B pa3BUTHE
CUCTEMATUKU U OOBSCHITH IPUHITUTIBI
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(CTD) u e€ 0oCHOBHBIE TIOJIOKEHHUSI.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIunnen, K. b. Jlamapk,
Y. JlapBuH.

Tabauysl u cxemoi: «Ilomymsiiuny,
«Kapra-cxeMa mapiipyTa myTemecTBus
Y. JlapBuna», «®Popmbl O0OpbOBI  3a
CYLIECTBOBAaHUE, «EcTecTBEeHHBIN
otoop»,  «MHoroobpasue  COpTOB
pacteHui», «MHoroo0Opa3zue nOpoAa
YKUBOTHBIX)»

OuHapHOU HOMEHKJIATYPHI.
XapakTepu3oBaTh  COJACPXKAHUE U
3HAYEHHE IBOJTIOIMOHHON KOHLIETIIUN

K. b. Jlamapxka.

OueHMBaTh  €CTECTBEHHO-HAYYHBIE H
COLIMAJILHO- AKOHOMMYECKHE
MPEANOCHUIKI BO3HUKHOBEHUS

ABOJIIOUMOHHON Teopun Y. JlapBuHa.

PackpriBath CcoAepKaHUE
HBOJIIOLIMOHHOU
teopun Y. JlapBuHa; CpaBHUBaTh

HEOIPEACIEHHYD U  OIPEACIEHHYIO

HU3MCHYHUBOCTD, €CTECTBCHHBIN u

MCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
3a CyIIIEeCTBOBaHHE.

OnuceiBaTh MOJIOKEHUS
CUHTETHUYECKON  TEOpPUU  BBOJIIOLUU
(CTD) u oOBSACHATH €€ 3HAaYeHHUE s
ounonoruu
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1.3

Bun: xpurepun n

CTPYKTYpa.
[Monynsuus Kak
KaK »JJEMEHTapHas
eIMHUIIA BUA

Mukpossomonusa.  [lomynsaumst  kak

CAHNHUIIA BUJa 1 DBOJJIIOIIHH.

Jemoncmpavyuu:

Tabnuyvr u cxemwvi: «llomynsuumy,
«MyTanuoHHas M3MCHUYHMBOCTD.
Obopyoosanue: MHUKPOCKOTI,

MUKpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu (OpPMBbI KPbUIBEB M OKPACKHU
Tena), MOJEJb-aNIUIUKALUs
«IIepekpéct xpomocom».

PackpbIBaTh cojiep>kaHHEe TEPMHHOB U
MOHSATUH:  MUKPODBOJIOIMS,  BHI,
KpUTCPUU BHUJA, apeasl, IOMYJIAIns,
reHodoH7, MyTallu¥, KOMOWHAITUU
TE€HOB.

XapakTepu3oBaTh BUJI KAK OCHOBHYIO
CHUCTEMAaTHUYECKYIO CIMHUILY U
IIEITOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Boeinenars kputepuu By

(Mopdoiorndyeckuii, PU3NOIOTUUECKUN,

Jlabopamopnsle u npakmuyeckue

pabomul:

JlaGoparopnas padota Ne 1. «CpaBHeHue
BHUJIOB o MOPGOJOTHYECKOMY
KPUTEPHIO»

OMOXUMUYECKUH, FeHETUYECKUM,
AKOJIOTUYECKUMN, TeorpaduuecKuii) u
MIPUMEHATH KPUTEPUU IIJISI OIUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh NOMYJISAIUIO KaK
CTPYKTYPHYIO €IMHHUILY BUA U
ABOJIIOLIUU.

OnuchiBaTh MOMYJSIUAIO O OCHOBHBIM
MOKa3aTelsIM: COCTaB, CTPYKTypa
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1.4 | JIpwxymme  CHJIBI JIBwxymme cuiibl ((hakTophl) IBOMIONKK | PacKphiBaTh cofepikaHHe TEPMUHOB U
(a71IeMeHTapHbIe BUIOB B mpupoje. MyTanuoHHbIH | HOHATHI KOMOWHATHUBHAS
(haKTOPBI) PBOTFOITUN nporece - KOMOMHATHRHAg | ASMECHINBOCTB, MyTAalllH,

M3MEHYUBOCTb. [[OMyNsIIIMOHHBIE BOJIHBI MYTAIORHBIH unpouecc,
. MOMYJISIIIUOHHBIE BOJIHBI, JApEi( TCHOB,
u Apeiid renos. Msomsiuus u Murpais. M30JIALMS, MUTPAlUH. XapaKTepU30BaTh
Hemoncmpayuu: SJIeMEHTapHble  (DAaKTOPBI  HBOJIIOLHU:
Tabauywl u cxemwl: «JIBUXKYIINE CUITBI MyTaIMOHHBIH npolecc,
SBOJIIOLTUH KOMOMHATHBHAas NU3MEHYUBOCTD,
MOMYJISITUOHHBIE BOJIHBI, Apeii) TeHOB,
M30JIALMS, MUTpalus. Y CTaHAaBIMBAThH
MIPUYUHHOCJIEICTBCHHBIE CBS3U MEXKIY
MEXaHU3MOM U PE3yJIbTaTOM JEUCTBUS
JIBIKYIIUX cul (a7eMeHTapHBIX

(hakTOpPOB) PBOJIOIIUHU
1.5 | EcTecTtBeHHBIl 0TOOp EcrectBennbiii orbop — Hampapisitomuii| PackpeiBaTh cojiepkaHHe TEPMUHOB U

U ero GopMbl

(haxTOp IBOJIIOIUH.
@DopMBI €CTECTBEHHOTO 0TOOPA.

MOHSATHI: €CTECTBEHHBIN 0TOOp, O0pHOa
3a CyIIECTBOBaHUE.
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Hemoncmpayuu:
Tabnuywvl u cxemol: «ECTECTBEHHBIN
otbop», «bopb0a 3a cyiecTBOBaHHEY

OnuceiBaTh MCXaHHN3M I[CﬁCTBHSI

€CTECTBEHHOTO 0TOOpA.
XapakTepru3oBath (HOPMBI ECTECTBEHHOTO
ot0opa (ABIKYIIUN, CTAOUITU3UPYIONINH,
AU3PYNTUBHBIN) U CPAaBHUBATH UX MEXKIY
co0oil.

XapakrepuszoBaTb  00pbOy 3a
CYLIECTBOBAaHHE M CpaBHUBATh €&
BU/JIbI (MEKBUIOBAsI, BHYTPUBUIOBAS,
Ooppba ¢  HEOJIArompusTHBIMU
(dakTOpamMu BHEITHEN Cpe/ibl)
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1.6

Pesynbprars
HBOJIIOIIH:
MPUCTIOCOOTICHHOCTh
OpPTaHU3MOB U
BU1000pa30BaHue

[IprucnocoOaeHHOCTh  OpPraHU3MOB
KaK pe3yabTar HBOJIIOIUH.
[Ipumepsl  mpucnocoOneHuit 'y

OpTaHU3MOB.
Apomopho3bl U HAKOATATITAIIUY.

Bua u BugooOpazoBaHue.

Kpurepuu Buga. OcHoBHBIE (HOPMBI
BHJI000pa30BaHMs: Teorpaduaeckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemvl:
«IIprcnocobIeHHOCTh OPTAaHU3MOBY,
«I"eorpaduueckoe BUI00Opa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

Obopyoosanue: KOIICKIUS
«ITpumMepsl 3aIUTHBIX
MIPUCTIOCOOJICHUH Y )KHBOTHBIX),

PackpblBaTh coaepkaHH€ TEPMUHOB U
MOHSITUH: MPUCTIOCOOJIEHHOCTD,
MTOKPOBUTEJIbCTBEHHAS u
MIPEI0CTEPEraroast OKpacka,
MaCKHpPOBKa, BUI000pa30BaHUE.
OnuceiBaTh MEXaHW3M BO3HHKHOBEHUS
IPUCIIOCOOICHU y OpraHU3MOB.
BbIABIATH 110 M300paKEHUSIM, Ha )KUBBIX
u (UKCUPOBAHHBIX npenaparax
IPUMEpPHI PUCTIOCOOIEHHOCTH PAaCTEeHUN
U OKMBOTHBIX K YCJIOBUSIM  CpEIbl
oOuTaHMs, J10Ka3bIBaTh OTHOCUTEJIBHYIO

1eJ1eco000pa3HOCTh MPUCTIOCOOICHHI.
XapakTepu30oBaTh crocoObl u
MEXaHHU3MBbI BU1I000pa30BaHNS;

OIMMCBIBATb U CPaABHUBATHL OCHOBHLIC
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KOJIJICKIIHSI HACEKOMBIX C pa3IMYHBIMU
TUTIAMU OKpacku; Habop IUIOJAOB U
CEeMSIH.

Jlabopamopnvle u npakmuueckue
pabomul:

JlabopaTopHas pabota No 2.
«Omnucanue MPUCIIOCOOJICHHOCTH
OpraHM3mMa W €€ OTHOCHUTEIIBHOIO
XapaKkTepar»

(G OpMBI SKOJIOTHYECKOTO U
reorpauyeckoro BUa000pa3oBaHus
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1.7 | HampaBieHus u myTH
MaKpPOIBOJTFOIIH

MaxposBoronus.

®opmbl ABOJIIOLINHN:
dunernueckas, JTMBEpreHTHAs,
KOHBEPTeHTHAs, rapaJsuieibHasl.
HeobpatumocTh ABOJTIOITUH.
IIpoucxoxaenue oT

HECIeINATU3UPOBAHHBIX TPEIKOB.
[Iporpeccupyroias crienuanau3aims.
AJaniTUBHAS pauaIus.
Hemoncmpayuu:

Ilopmpemui: A. H. CeBeplioB.
Tabauywl u cxemwvl: «KApomMopdo3b1»,
«Mnnoamanranuny, «OOmas
JIereHepaIus.

Obopyoosanue: monenb «OCHOBHBIE
HaIpaBJICHUS IBOJIOIUNY; 00BEMHAS
Mozenb «CTpoeHHe TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBaTh copepxkaHue TEPMUHOB U
ITOHSATHM: MAaKpO3BOJIIOLHS,
dbusoreHes, OMOJOTUUECKUN MPOTpecc
u perpecc, apomopdos,
WMO0AaNTalns, 00Iasi JereHeparus,
aJlaliTUBHAS pajyaliusl.
XapaxkTepuszoBaTh (HOPMbI IBOJTIOLIUH.
Brisiasate apomopdo3bl u
WJINOATANTALNN Y PACTEHUN U
’KUBOTHBIX.

CpaBHUBaTh OMOJOTHUUECKUI TIporpece 1
OmoJIorHYecKuil perpecc, apoMopdos,
UIM0aanTallui0 U OOIIYIO
JiereHepaIuio.

BpISBIISITE B3aMMOCBSI3U MEK Y ITyTAMU
M HaIpaBJICHUAMHU SBOJIIOLNHA y
PacTeHUN U JKUBOTHBIX

HToro gacos mo reme

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHU HA 3emJie
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2.1

Uctopust  xku3Hu
Ha 3eMJI€ U METOJIbI
e U3y4EHU.
I'unorte3sl
MIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

I[OHay‘IHLIG MMpCaACTaBJICHUA 0

3apoXaeHnn  Ku3HM.  Hayunbie
TUIIOTE3bl BO3HUKHOBEHUS JKU3HU
Ha 3emJie: abuoreHes u naHcrIepMusl.
XHUMUYECKAs IBOJIOLIAS.

AOWOreHHBINH CHHTE3 OpPraHU4YCCKHUX

BEILECTB u3 HEOPTaHUYECKHUX.
DKCIIEpUMEHTAIBHOE

IIOATBEPKIACHUE XUMHYECKOU
HBOJIIOLUU.

HauanpHpie 3Tanbl  OMOJIOTUYECKOM

sposmonnu. ['mnoreza PHK-  wmwmpa.
dopmMupoBaHue MEMOPaHHBIX CTPYKTYP
u BO3HUKHOBEHHUE MPOTOKJIETKHU.
[lepBble KIETKM M HUX DSBOJIIOLUA.
dopMHUpOBaHUE  OCHOBHBIX  TPYIII
JKHUBBIX OPTaHU3MOB.

Hemoncmpayuu:

Topmpemui:

®. Penn, JI. [Tactep, C. Munnep,

A. W. Onapumn, I'. FOpwu.

Tabauywvl u cxemol: «BO3HUKHOBEHUE

CoJHEeUHOM CHUCTEMBI»,

PackpbIBaTh conepkaHHe TEPMHHOB U
MOHATUH: KpPEauuMOHU3M, aOHOreHes,
BUTANU3M,  HaHCIEPMHUSA,  OHOIMO33,
KoalepBaThl, MPOOHMOHTHI, CAMOUOTECHE3.

XapakTepu3oBaTb METOJbl H3yYECHUS

HUCTOPUYECKOrO0  IPONUIOr0  3€MIIH.
Ilepeuncnars OCHOBHBIE ATaIbl
XUMUYECKON " OMOJIOTYECKOM
ABOJIIOLINH.

W3narate cofepkaHue TAIoTe3 U TEOPUM
BO3HMKHOBEHHs JKM3HM Ha  3emiie
(kpealmoHu3Ma, CaMOITPOU3BOJIBHOTO
3apOKICHUS (CTIOHTaHHOTO),
naHcriepmuun, runore3sl  PHK-mupa).

OnuceiBaTh 3KcniepuMmenThl C. Muiepa
u I'. IOpu 1o noay4eHuro OpraHu4ecKux
BEIIECTB M3 HEOPraHUYECKUX IMyTEM
a0MOTeHHOTO CHHTE3a
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«Pa3BuTHEe OpraHMYECKOro MHUpay,
«PacturenbHas knerka», «KuBoTHas
KJIETKaY, «IIpokapuoTnueckas
KJIETKa»
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2.2

OCHOBHBIC ATaIlbI
9BOJIIOITNH
OpraHu4CCKOIro MHpa
Ha 3CMJ'I€, Pa3BUTHUC
JKW3HHU I10 3paM U
I[mepruoaam

PazBuTHe )xu3HKM Ha 3eMIIe 110 3paM U
nepuoaam. Karapxei. Apxeiickas u
nporepo3ouckas 3pul. [laneozonckas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPIOBHUKCKHUH, CUITYPUNUCKHUU,
JICBOHCKHUH, KAMEHHOYTOJIbHBIM,
IIEPMCKHU.

Me3so301ickas 3pa u €€ NepuOIbL:
TPUACOBBIN, FOPCKUI, MEJIOBOM.
Kaitno3zolickas apa u €€ Iepuoibl:
MaJI€OreHOBBINM, HEOTCHOBBIN,
AHTPOIIOT€HOBBI.

XapakTepucTUKa KiuMara u
re0JIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3Tallbl 3BOJIIOLNH
PACTUTENBHOIO U JKUBOTHOT'O MUDA.
Apomopdo3sl y pacTeHUl U
*KUBOTHBIX. [TosiBIIEHME, pacuBeT u
BBIMUPAHUE TPYII KUBBIX

OpPraHUu3MOB.

Hemoncmpayuu:

Tabnuyvr u  cxemvi:  «Pa3ButHe
OPTraHUYECKOTO MHPA»,
r€OXPOHOJIOrNYECKas TabnuIa;

KOJIICKIIHA «(DOpMI)I COXpPaHHOCTHU

PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHSITUI: 30H, 3pa, IEPUOI,
apoMop$o3bl, UIMOAAANTAIIMH. 3HATh
MOCJIEA0BATEIbHOCTD SOHOB:
KaTapxeu, apxeu, IpoTepo30u,
(baHepo30ii; 3p: apxenckas,
IIPOTEPO30MCKAs, MATIEO30MCKas,

ME3030MCKasl, KAMHO30MCKast;, IEPUOJIOB:

KeMOpHUICKUI, OPIOBUKCKUM,
CUITYPUMCKHUI, ICBOHCKHU,
KaMEHHOYTOJIbHBIN, IEPMCKHH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
[TAJIEOTEHOBBIN U HEOTCHOBBIM,
AHTPOITOTECHOBBIM.

XapakTepu30BaTh OCHOBHBIE
COOBITHSI B Pa3BUTHUN OPTAaHUYECKOTO
MHpa TI0 paM U Ieproaam
re0JIOTMYECKOU UCTOPUU; ITAIIBI
Pa3BUTHUSI PACTUTEIHLHOTO U
’KUBOTHOT'O MUpa. Beiienutsb
rJIaBHbIC apoMOpPGhO3bl PACTCHUN U
KUBOTHBIX. CpaBHUBATh MEXKIY
co0ol mpecTaBuTeNCH
CUCTEMATUYECKUX TPYIIII
OpPTraHU3MOB, BBISBIISITH YEPThI
YCIIOKHEHUS U TPUCTIOCOOICHHOCTH
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HCKOIIa€CMbIX ZKHNBOTHBIX

pacTeHU.
Jlabopamopnsie u npakmuyeckue
pabomul:

K YCJIOBHAM KU3HU
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[TpakTuueckas pabora No l.
«3yyeHne UCKOMAaeMbIX OCTaTKOB
pacTeHuit u KUBOTHBIX B
KOJUIEKIIUSX).

DKCKypcus «IBOJTIOLIUS
OpraHu4eckoro mupa Ha 3emie» (B
€CTECTBEHHOHAYYHbIN W

KpaeBeIYeCKHil My3eil)

2.3

CoBpeMeHHas
cucremMa
OpPraHUYECKOTO MHUpa

Cucrema OpraHU4CCKOro Mwupa Kak

OTPAKCHUC 9BOJIIOIIHMH. OcHOBHBIC

CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.
Hemoncmpayuu:

Tabnuyvr u  cxemwvr. «CoBpeMeHHas
CUCTEMa OPraHUYECKOTO MUPa»

PackpeiBaTh conxepkaHWe TEPMUHOB U
IIOHATUM: CUCTEMATHKA, MCKYCCTBEHHAs

151 €CTECTBEHHAs KJ1accuukanus,
OuHapHasT  HOMEHKJAaTypa, [PUHIMM
HUEpPapXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpraHUYeCcKOTO MUpa
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2.4

DBOJIOIMS YeI0BEKa
(anTpOmnOreHe3)

DOBOJIONMSL YeJIOBEKa. AHTPOIMOJIOTHUS
KaKk Hayka. Pa3Butue mpencTaBiieHHU
O MPOUCXOXKJICHUU YesloBeKa. MeToabl
M3y4yeHus antponorenesa. Cxo/cTBa u
pa3auyus 4eJIOBEKa U )KUBOTHBIX.
CucteMaTUuecKoe MOJIOKEHUE YETOBEKa.
Hemoncmpayuu:

Ilopmpemeur: Y. [lapBun. Tabauywvi

u cxemol. «CpaBHEHHE
aHATOMUYECKUX YEePT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsHY.

Obopyoosanue: CIICTIKH UIn
U300paKCHHSI KAMCHHBIX OPYIHMA

PaCKpI)IBaTB COACPKAaHUC TCPMHHOB U

ITOHSATHI: AHTPOIIOJIOT U,
AHTPOINOIEHE3, 4YEJIOBEK  pPa3yMHBIU
(Homo  sapiens), mnOpsSMOXOXIEHUE,

BTOpAsi CUTHAJIbHAS CUCTEMA.
[lepeuncnsaTh 3agauu aHTPOIIOJIOTHH,
ATanbl CTAHOBJIICHUS U PA3BUTHUS
MPEJICTABICHUIN O MPOUCXOKICHUN

YEJI0BEKa.

N3naraTe  OCHOBHBIE  TMOJIOKECHUS
teopun Y. JlapBuHA, KpUTUYECKHU
OLICHUBATH HEHAYYHYIO
nHpOpMAIIUI0O O MPOUCXOKIACHUU

yelloBeKa. 3HATh CHCTEMaTHUECKOE
ITOJIOXKECHHUC
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NEPBOOBITHOTO YEIIOBEKA: KaMHUYOIIEPHI,
pyouia, ckpebdiia

Buga Homo sapiens, mepeduciisite ero
MOP(OIJIOTO-aHATOMUYECKUE

NPU3HAKK PA3HOr0 YpOBHA (THIL,

KJIacc, OTpSi | Jp.).
VYcranaBauBath  4epThI
pa3IMuuii  4YeJOBeKa M KHUBOTHBIX.
OOBACHAT, U OLIEHWBATH 3HAYEHUE
Hay4YHBIX 3HAHUH O IPOUCXOKICHUH
YeJIOBEKa JIUIS TIOHUMAHHUS MECTa U POJIH
YeJI0BEeKa B IPUPOJIC

CX0ICTBa H
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2.5

JIBUKyIIME CUIIBI

(dakTophr)
aHTPOTOreHe3a

JBmxynue CHJIbI (paxTopsl)
aHTPOIIOT€HE3A. HacneacrBennas
W3MEHYMBOCTh U €CTECTBEHHBIU

ot6op. OO6mIecTBeHHBIN 00pa3 KU3HH,

opyaui TpyAa,
MBILIJICHUE, peub. Jemoncmpayuu:

HU3TOTOBJICHUC

Tabauyvr u  cxemwvl:.  «CpaBHEHHE
aHATOMMYECKHUX qepT CTpOEHUS
4eJIoBeKa " 4eJI0BEKOOOPa3HBIX
00e3bsIHY, «OCHOBHBIC MecTa

MAJCOHTOJOTHYECKIX HAXOIOK TPEIKOB
COBPEMEHHOTO YEJIOBEKay.
OO0opyioBaHKE: MYJISIKU

«ITpoucxoxnenue YEeJI0BEKA

(MaJICOHTOJIOTUYECKHUE HAXOIKH )»

PackpbIBaTh coniepkaHre TEPMHUHOB U
MOHSATHI: (AKTOPHl AHTPOIIOTEHE3a,
IPYIIIOBOE COTPYIHUYECTBO, pEUb,

OpyIUitHas JICSITEITbHOCTD,
MoJIMMOPHU3M.
XapakTepHu3oBaTh TBUOKYIITHC

cuibl ((pakTOphl) aHTPOIOTEHE3A:
OMOJIOTHYECKHE U  COIMAIbHEBIE,
CpaBHUBATh UX MEXITY COOOM
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2.6

OCHOBHBIC craiuu
OBOJIFOIIMH YCJIOBCKA

OcHOBHBIE ~ CTaAUM U BETBU
HBOJIIOLINH YyeJoBeKa:
ABCTPAJIONUTEKH, YEIIOBEK YMEIbIH,
Yenosek mpsMmoxonsdmuii, Yemosek
HEAHJEPTaJIbCKUM, Yenosek
pa3yMHBI  COBPEMEHHOTO  THIIA.
Haxogku MCKOmMaeMblX OCTaHKOB,
BpeMs  CYLIECTBOBaHHUA, 00JacTh
pacnpocTpaHeHusi, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.
Jemoncmpavyuu:

Tabnuyvr u cxemvi: «OCHOBHBIE MecCTa
MAJICOHTOJIOTUYECKUX HAXOJOK MPEIKOB

COBPEMEHHOI0 YeJIOBEKa,
«/lpeBHeimme  JHOaN», «JIlpeBHue
monu», «llepBbie COBPEMEHHBIC
JIFO TN

O0opyIoBaHKE: MYJISIKU

«IIpoucxoxaeHue uemoBekay (OHOCTHI
aBCTpAJIOTIUTEKA, MATEKaHTPOTIA,
HeaHJePTaJIbIIa, KpPOMaHBOHIIA);
CICIKH WJIH HW300paKCHUS KaMEHHBIX
Opyauii  TIEPBOOBITHOTO  YEJIOBEKa:
KaMHHUYOIIEpHI, pyOuia, ckpebdia

PackpwiBaTh copep:kaHue TEPMUHOB U
MOHSITUW: aBCTPAJIONMMUTEK, YEIOBEK
YMEJbIM, YEIOBEK MPAMOXOISIINH,
HEaHJepTaJell, KPOMaHbOHEI],
HEOJIMTHYECKast PEBOJIIOLINS,
MEepBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh U CPAaBHUBATH MEXKTY
co00OM OCHOBHBIC CTAIWH DBOJIIOLIUHA
YeJIoBeKa: XPOHOJOTUYECKUH BO3pacT,
apea pacnpocTpaHeHUs, 00BEM
TOJIOBHOIO Mo3ra, o0pa3 KH3HH |
opyaus Tpyaa
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2.7 | YenoBeueckue pachl 1 Yenoseueckue  pacbl.  (OCHOBHBIE PackpeiBaTh copepkaHue TEPMUHOB
U IPUPOIHBIE OonpIIME  pachl:  €BpONEOUHAs M TOHATHI:  pachkl, PAaCOTEHE3,
aJanTanyy 4eJI0BEKa (eBpaswmiickas), HETPOo- COLMAIIJIAPBUHU3M, pacusm,
aBcTpasioujiHasi  (dKBaTOpHUAIbHAs), MeTHCcalus.  XapakTepu3oBaTb U
MOHTOJIOMHAS (azuarcko- CpaBHUBATh MPEJICTABUTENEN
aMepHUKaHCKasi). YEJI0BEYECKHX pac,
Yeptel MPUCIIOCOOJICHHOCTH | paCKpbIBaTh TMPUYMHBI W MEXaHU3MBbI
IIPEJCTABUTEIIEN UEJIOBEYECKUX pac K | pacoreHesa, MEPEUYUCIsATb U IPUBOJUTH
YCJIOBUSIM CYIIIECTBOBaHMS. EMUHCTBO | MpUMEpbl MPUCIOCOOJEHHOCTU YeOBEKa
YEeJI0BEUECKUX pac. Kputnka |k YCJIOBUSIM cpenpl, MIPUMEPHI
COLMAIBHOTO TAPBUHU3MA U pacu3Ma. MPUCIIOCOOUTENHHOTO 3HAYCHUST PACOBBIX
emoncmpayuu: MPU3HAKOB.
Tabauywl u cxemwl: «UenoBeueckne Jloka3piBaTh eAMHCTBO BuAa Homo
pacbD» sapiens, Hay4YHyI HECOCTOSTCIBHOCTh
PacoOBBIX TE€OpPUW, UICH COLHUAIBHOTO
JapBUHHM3MA U pacu3Ma
Htoro yacoB 1o teme 9

Tema 3. Opranusmsl 4 OKpy:KaIaa cpeaa

94



®denepanpHas padbouas mporpamma | buonorus. 10—11 kmaccel (6a30BbIi YPOBEHB)

3.1 | Dxosorus Kak HayKa DKOJIOTHSI KaK HayKa. 3aJauu 1 pa3fensl | PackpbiBaTh colepKaHUE TEPMUHOB U
JKOJIOTUH. ITOHSATHI: JKOJIOTHS, ITOJIEBBIE
Meroabl AKOJIOTMYECKUX | HAOJIO/ICHNUS, AKCIIEPUMEHTHI,
HCCIIETOBAHUM. DKOJIOTUYECKOE | MOHUTOPHUHI  OKpYKalollle Cpensl,
MHUPOBO33PEHUE COBPEMCHHOT'O | MOJEIUPOBAHMUE, DKOJIOTHYECKOE
yenoseka. /lemoncmpayuu: MHPOBO33pEHUE.
llopmpemwvi:  A. T'ymO00mB1T, [lepeuncnsaTh 3amauM  3KOJOTUHU, €€
K. ®@. Pyxse, J. Texkenb. pasziensl U CBSI3U C APYTMMH HayKamHu.
Tabauyvr u cxemsvi: kapta «lIpupoansie XapaKTepu30BaTh . METO/IBL
30HEI 3eMIIN» DKOJIOTUYECKUX UCCIENOBAHNN
3.2 | Cpensl obutanus u Cpenpl oOuTaHus opranu3MoB: | PackpeiBath conmepxkanne TEpMHHOB
9KOJIOTMICCKHUC BOJHAs, HA3€MHO-BO3QyLIIHAs, AU TIOHITHH: cpena  obOurtaHus,
(axroper IOYBEHHAs,, BHYTPHM- OpPraHM3MeHHas. | OKOJOTMYECKHe haxTops,
DKOJIOruYecKue (PaKTophl. Guonorueckmit ONTHMYM,

Kinaccuduxanus 3K010ru4eckux

OTPaHUYMBAIOIINUNA (TUMUTHUPYIOIIIHI)
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(dakTopoB: abHOTHYECKHE, OMOTUYECKUE
U aHTPOIIOT€HHBIE.

JlericTBUE YKOJIOTHYECKUX

(GhaKTOpOB HA OPTraHU3MBI.
Hemoncmpayuu:

Tabnuyvt u cxemsvi: «Cpenibl OOUTAHUS
OpTraHU3MOB»

bhaxTop.

XapakTepru3oBaTh YCIIOBHS cpen
o0HTaHUA OpraHU3MOB;
KJIacCU(PUIIMPOBATh M XapaKTEPHU30BATh
AKOJIOTUYECKUE (dakTopsI:
aOMOTHYECKHE, OMOTHUYECKHE U

aHTpoOIoreHHnle. ONUCHIBATH JIEMUCTBUE

HKOJIOTMUYECKUX (dakTopoB Ha
OpIraHU3MBbI. XapakTepHu3oBaTh
0COOEHHOCTH CTPOEHUS U
KU3HEAESTEIbHOCTU pacTeHui u

’KUBOTHBIX PA3HBIX CpPe/l OOMTaHUS

96



®denepanpHas padbouas mporpamma | buonorus. 10—11 kmaccel (6a30BbIi YPOBEHB)

3.3

AOUOTHYECKHE
dbakTOphI

AOuoTtnueckue (bakTopsI: CBET,

TeMIiepaTypa, BJIQXKHOCTb.
dotonepuoausm.IIpucrnocodienus
OpPTraHU3MOB K JIEUCTBUIO a0UOTUYECKUX
(dakTopoB. buosorunyeckue puTMsI.
Hemoncmpayuu:

Tabauywl u cxemwvl: «DOTONEPUOAUIMY.
Jlabopamopuwvie u npakmuueckue
pabomul:

JlaGoparopHas padota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHUM M3 pa3HbIX MECT OOUTAHUSY.
JlaGoparopnas pabota Ne 4. «BnusHue
CBETa HA POCT M PA3BUTHE YEPEHKOB
KOJIEyCa»

PackpeiBaTh copepkaHre TEPMUHOB U
MOHATUH: abMoTHYECKHE (PaKTOPHI,
dhoTonepruoan3M, OMOIOTHYECKUE
PUTMBI.

AHanu3upoOBaThH NENCTBUE CBETa,
TEMIIEpaTypbl, BIAKHOCTH HA OPraHU3MBbl
u IPUBOJIUTH IPUMEPHI
IPUCTIOCOOTIEHHOCTH OpPraHu3MOB.
[IpoBoauTh OHONOrHUECKUE HAOTIOACHHUS
1 0pOpMIISITH pe3yibTaThl MPOBENEHHBIX
HaOJII0ICHU
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3.4

buotnueckue
dbakTOphI

buotnueckune (dakTopsI. Bunpr
OMOTHYECKUX B3aUMOIEUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CAMOHO3 U
ero ¢opmsl. [lapazutusm, Koomnepanus,
MyTyaJIN3M, KOMMEHCAIA3M
(KBapTHPAHCTBO, HAXJICOHUUECTBRO).
AMeHcanu3M, HeUTpain3M. 3HAYEHUE
OMOTUYECKUX

B3aUMOJICHCTBUI IS CYIICCTBOBAHHS
OpPraHHU3MOB B MIPHPOJTHBIX
cooOriecTBax. /Jemoncmpayuu:

Tabnuywvl u cxemol.: «llumieBnie Hemy

PackppiBaTh cojepkaHne TEPMUHOB
U TOHSATUH: OnoTHYeckue (aKTOpHI,

XHUIIHAYECTBO, apasuTH3M,
KOHKYPCHIIHS, MYTYyaJIu3M,
CUMOMO03, KOMMEHCAJIU3M,

HaXJICOHUYECTBO,  KBAPTUPAHCTBO,
aMEHCAJIN3M, HEUTPAJIU3M.

XapakTepru3oBaTh OMOTHYECKHE
(dhaxTopbl 151 BHJIBI
B3aUMOOTHOLICHUI MEX Y
OpraHu3MaMH; IPUBOAUTH IPUMEPHI
B3aMMHOMU MPUCIIOCOOJICHHOCTH
opranu3moB. CpaBHHMBaTb MEXIY
coboit BU/IbI OMOTUYECKUX
B3aMMO/JICHCTBUI OPTaHU3MOB
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3.5 | Dkojoruyeckue 1 DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbiBaTh copep:kaHue TEPMHUHOB U
XapaKTCPUCTHKH nonyisiund. OCHOBHBIE IOKa3aTeIH IOHATHM: TOMYJSALMS, YHUCICHHOCTD,
BUJId 1 MOy AN HONYJISLUK: YUCIEHHOCTD, INIOTHOCTb, | INIOTHOCTB, POKJIAEMOCTh, CMEPTHOCTE,

POXKJ1aeMOCTh, CMEPTHOCTb, MPHUPOCT, MIPUPOCT, MUTpaLs, JTMHAMUKA
Murpanusi. JIMHAMUKa YHUCIEHHOCTH YUCJICHHOCTH TIOMYJISIINN.
MOMYJISIIIAN U €€ PEeTyJISIIHS. XapakTepu30BaTh OCHOBHBIE MTOKA3aTEIN
Jemoncmpayuu: 1 SKOJIOTMICCKYIO CTPYKTYPY
Tabmuysr u cxemvi:  «[Tonmynsiuy, | TOTY/UUMH; OMHCHIBATE MEXAHU3MbI
«3aKOHOMEPHOCTH pocta | PETYISALHMI YHCICHHOCTH MO ISIHHA
YUCJICHHOCTHU TOIMYJISIUU UHPY30pUH-
Ty(QEenbKn». Jlabopamopnuwie u
npakmuueckue padoomol:
[TpakTuueckas padora Ne 2. «IToacuér
TJIOTHOCTH TOMYJISIIIUIN pa3HBIX BUIOB
pacTeHui»

Htoro yacoB 1o teme 5

Tema 4. Coo011ecTBa M YKOJOTrHUYEeCKHE CHCTEMbI
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4.1 | CooOriecTBa Coo0mrecTBO OpraHu3MOB - PackpwiBath conepkaHue TEPMUHOB U
OpraHU3MOB ouorieHo3. CTpyKTypel OHOLIE HO3a: MOHATHUM: OHMOILIEHO3, DYKOCUCTEMA,
BUJIOBAs, IPOCTPaHCTBEHHAS, OMOTreoIIeHO3, BH/IbI-IOMHAHAHTHI,
Tpoduueckass  (muieBasi). Bunsi- DKOJIOTUYECKas HUIIIA.
JIOMUHAHTHI. XapakTepu3oBaTh OMOIIEHO3
Cas3u B Ouonenose. Jemoncmpayuu: | (COOOIIECTBO), €ro BHJIOBYIO,
Tabnuyvr u cxemwl: «llumesple 1emmy, | MPOCTPAHCTBCHHYIO M TPOPUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYpay. CTPYKTYPBIL.
Obopyoosanue: MOJICIb-aNIUINKALIAS OOBsICHATH pOJIb KOMIIOHCHTOB
«Tunuuneie OUOIIEHO3bIY; repbapuit OnorieHo3a B MOAICPKAHUU  €TO
«PacTurenpHBIE COOOIIESCTBAY,; CIPYKTYypel 1 CyLICCTBOBAHMA  HA
KOJUIEKIIHS «BHOIIEH03) onpenenéHHo Tepputopun. OOBACHITH
OMOJIOTUYECKU CMBICTT SPYCHOCTU H
JIMCTOBOM MO3auKH. CpaBHuBaTh
KOMITOHEHTBI OHMOIICHO30B, NX BUJIOBYIO,
MPOCTPAHCTBEHHYI0O H  TPO(PHUECKYIO
CTPYKTYPBI, CBSI3U MEXIY OpraHu3MaMu
4.2 | DKOCUCTEMBI u DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbiBaTh cojepkaHue TEPMUHOB U
3aKOHOMCPHOCTH TTougTue 00 PKOCUCTEME U HOHSTUU: 9KOCHUCTEMA, 6I/IOFCOI_I6H03,

X CyHICCTBOBAHUS

OHMOreoreHO3E.
OyHKIMOHAIBHBIC KOMITOHCHTBI

IIPOAYLIEHTBHI, KOHCYMEHTHI,
peAyLEHThl, Tpo(dHuueckue ypOBHH,
MALIEBas
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9KOCUCTCMBI: ITPOAYICHTHI, KOHCYMCHTBI,

PEAYLICHTHI.

KpyroBopoT BemecTB U MOTOK SHEPTUH B
KOCHUCTEME.

Tpoduaeckue (nuIIeBbIE) YPOBHHU
sKocUCTeMBI. [IHUIIEBbIE UEMU U CETH.
OCHOBHBIE MTOKA3aTEIN 3KOCUCTEMBI:
OoromMacca, mpoIyKIus. IKOJIOTHIECKUE
MAPaMUJIBL: IPOAYKIIUU, YUCIICHHOCTH,
ouomacchl. CBOMCTBA IKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJISIIHSI,
pa3BUTHE.

Cykueccusl.

Hemoncmpayuu:
Ilopmpemui: A. [Ix. Tencnou, B.
H. Cyxkaués.

Tabauysl u cxemoi: «IlpupoaHbie
coobmecTBay, «llenmu muTanus,
«IKOJIOTHYECKAs ITUPAMHUIAY)

IETb U CETh, IKOJIOTHUECKUE MUPAMUJIBI,
Oouomacca, MPOIYKIHs, CYKLIECCHSL.
XapakTepu30BaTh CBOWCTBA SKOCUCTEMBI
(e€ crmocoOHOCTH K JUTUTEIHHOMY
CaMONOJIeP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBII KPyrOBOPOT BEILECTB,
HEO0XOIMMOCTh TIOTOKA SHEPTHH).
CpaBHMBATh ACTOMIIHBIC U JETPUTHBIC
MUILIEBbIE [ENH, TPOPHUUECKHUE YPOBHU
9KOCHUCTEMBI.

PaznuuaTth nupaMupl IPOTyKITHH,
MUPaMU/Ibl YUCIIEHHOCTH U TTHPAMHUIBI
OMOMACCHI.

CocTaBisTh UENH U CETH MTUTAHUS.
IIepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTb, CAMOPETYJISIIUS,
pa3BUTHE (CYKIIECCHS).

OnuchIBaTh MEXaHU3M TOAACP>KAHUS
PaBHOBECHS B 3KOCUCTEMAX.
XapakTepu3oBaTh CYKIIECCUH, BBISBIISITh

MPUYHUHBI U 00IHE 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM
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4.3

IIpuponnsie
DKOCHUCTEMBI

[IpuponHbIE SKOCUCTEMBI.
DKOCHCTEMBI pEK U 03€Ep.

PackpriBath conep:xkanue TEPMUHOB U
IIOHATHN: BOJAHBIE DKOCUCTEMBI,

DKocUcTEMA XBOMHOTO 6I/IOFGOHGHO3BI, q)HTOHJIaHKTOH,

WIA LIAPOKOJIUCTBEHHOI'O 300II'TaHKTOH, 6GHTOC, rymyc.

jJeca.

Zlemoucmpauuu: HpI/IBOILI/ITI) IIPUMEPEI ITPUPOIHBIX
Ta6ﬂu1/;bl u cxemaul: 9KOCHCTEM CBOEH MECTHOCTH.
«IKocucreMa CpaBHI/IBaTB Ha3€MHbIC 1 BOAHBIC
HMIMPOKOJIMCTBCHHOT' O Jecar, 9KOCHUCTEMbI; OpTraHU3MBbI, 06p213y}0HII/IC

«DKOCHCTeMa XBOMHOIO Jecay,
«buroneHo3 Bogoémay.

Obopyoosanue: TepOapuu 1 KOJJIEKIIUU
PacTeHUN U )KUBOTHBIX,
MPUHAJJICKAIINX K Pa3HBIM
AKOJIOTMYECKUM TpynnaM OJHOTO BUJIa

pasHbie TpohUUEeCKUEe YPOBHU
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4.4 | AHTpOIIOTeHHbIE AHTPOTNIOTEHHBIE SKOCUCTEMBI. PackpbiBath copepkaHue TEPMUHOB U
3KOCHUCTEMBI AFpOBKOCI/ICTCMI)I. MOHATHUN: AHTPOIIOTCHHAA 9KOCHUCTEMA,
Ypboskocucrembl. buonoruueckoe u arposkocucTema, ypooskocuctema,
XO035IUCTBEHHOE 3HaYEHUE OounopazHoobpasue.
arpo3KOCHCTEM U yp603KOCI/ICTeM. XapaKTepI/ISOBaTB AIrpO3KOCUCTEMBI U
Buopasnoobpasue kak GpakTop ypOO3KOCHCTEMBI, 0OCOOEHHOCTH HX
YCTOMYHUBOCTH IKOCUCTEM. CYLLIECTBOBaHMUS.
CoxpaHeHne 6MOIOTHIECKOTO [TpuBOIUTH MpUMEPHI AHTPOTIOT€HHBIX
pa3HoOOpa3us Ha 3emie. 3KOCUCTEM CBOEUW MECTHOCTH, OITMCHIBAThH
Jemoncmpayuu: UX BHUJIOBOW COCTaB U CTPYKTYPY.
Ta6uuyst u  cxemvl: «ArpoueHo3», CPABHHBATh COCTAB U CTPYKTYPY
O6opyodosanue: koyutekips | TPHPOAHBIX SKOCHCTEM 1
«BpeauTenu BasKHeimmx | ATPOIKOCHCTEM, arpOIKOCHCTEM U
CENTbCKOXO3AMCTBEHHBIX KYJIBTYP» ypoosxocncrem
4.5 | buocdepa — VYuenue B. . Bepuazackoro o 6uocdepe. | PackpsiBaTh copepkanne TSPMUHOB U
riao0anpHas ['panutibl, cOCTaB U CTPYKTypa IMOHSITUH: 6I/IOC(1)epa’ SKUBOE
BKOCUCTEMA 3EMIIH onocdepsnl. JKuBoe BENIECTBO U €r0 BEIECTBO, JTMHAMUYECKOE
bynkuun. OcobeHHocTr 6nocdepbl Kak paBHOBECHE.

OuenuBatsh Briaa B. . BepHanckoro
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rJI00AJILHOM SKOCUCTEMBI.

Jlunamuueckoe paBHOBecHE U OOpaTHas

CBsI3b B Ouocdepe.

Jemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabnuyvt u cxemvi: «O0MIAs CTPYKTYpa
ouochepri», «PactpocTpaneHue KU3HU
B Ouocdepe», «O30HOBBIN FKpaH
ouochepni»

B CO3/laHue yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMoCQepsl,
(GyHKIIUM KUBOTO BeliecTBa Onocdepsl
U onpeAessaTh (Ha KapTe) 00J1acTH ero
HanOOJIBLIErO PACHPOCTPAHEHHUS.
[TpuBOAUTE TIPUMEPHI TTPOSBICHUS
(yHKLHIA )KUBOTO BelllecTBa Ouocdepsl,
OMOTEOXUMHYECKON JCSITETHHOCTH
YeloBeKa.

[lepeuncnarb ocobeHHOCTH OroChepbl
KaK TJI00AJIbHOM AKOCUCTEMBI 3eMIIN

4.6

3aKOHOMEPHOCTH
CYILIECTBOBAHUS
o6uocdepol

KpyroBopoTs! BemecTs u
OMOre0XMMHUYECKHE IIUKJIIbI AJIEMEHTOB
(yrnepona, a3ora).

30HaNBHOCTh ounocdepsl.
OcHOBHBIE OMOMBI CYILH.
Hemoncmpayuu:

Tabauyvr u cxemwvr: «KpyroBopot
yriepoja B ounocheper,
«KpyroBopoT azora B mpupoie»

PackpbiBath copepkaHue TEPMUHOB U
MOHSITUH: 1IEJOCTHOCTH Orochepsl,
KPYTOBOPOT BEIECTB,
OMOreOXUMUYECKHE ITUKITBI
AJIEMEHTOB, 30HAJILHOCTH OHOCchepHI,
OMOMBI.

OnuceiBaTh KpyroBOPOT BEMIECTB,
OMOTreOXUMHUYECKHE ITUKIBI a30Ta
u yriaeponaa B 6uocdepe.

OOBICHATH MPUYUHY 30HATBLHOCTH
ouochepsl. [Tepeuncnsarh 1
XapaKTepU30BaTh OCHOBHBIC
OMOMBI CyIIn 3eMIIH
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4.7

YesroBeuecTBO B
ouocdepe 3emiu

YenoBedecTBO B ouochepe
3emuu. AHTpOIIOTE€HHBIE
U3MCHCHUS B  Owuocdepe.

I'nmobabHbIE

PackpeiBaTh conepkaHue TEPMHUHOB U
IIOHATHN: aHTPOIIOI€HHBIE U3MEHEHHS,
HKOJIOTUYECKUN KPU3UC, TT100ATbHBIC

HKOJIOTUYECKUE MTPOOIIEMBI.
Hemoncmpayuu:

Tabauywl u cxemwl: «lIpumepHbIe
AHTPONOTCHHBIEC BO3ACHUCTBUS Ha
npupony», « Baxuenmme HCTOUHUKU
3arpsA3HEHUS BO3lyXa U TPYHTOBBIX
BOJI», «IlouBa — BaskHEHIIA
cocrasisitonas onochepo», «DakTopbl
Jierpajaunuu nouBy, «llapHuKoBbIi

ad ek, «DPaKkTophl paIuOAKTUBHOTO
3arpsisHeHus ouochepnn»; Kpacnas
kHHura P®, n300pakeHus oXpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

pOOJIEMBI.
XapaktepusoBaTh OUOChHEpPHYIO PO

YeJI0BEKa.
[IpuBOAUTH MPUMEPHI AHTPOTIOTEHHBIX
M3MEHEeHH B Onocdepe.

O1uieHUBAaTh MOCIIEICTBUS 3arPA3HECHUS
BO3/yIIIHOM, BOJTHOW CpE/ibl, U3MEHEHHUS
KJINMaTa, COKpaIeHus Onopa3HooOpasusl.
dopMyIUpOBaTh COOCTBEHHYIO MO3UIUIO
[0 OTHONICHHWIO K TJIOOAJBHBIM H
PETHOHATIbHBIM AKOJIOTUYECKUM
npobsieMaMm, apryMeHTHUPOBaTh  CBOIO
TOYKY 3pPEHUS.

Ha3zpiBaTh NprU4MHBI MOSIBIICHUS
IIPUPOAOOXPAHHOM ITUKHU,

PACKpBIBATh 3HAYCHUE MPOTpecca JIst
MPEOI0JICHUS SKOJIOTHYECKOTO

KpH3nca
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4.8 | CocyiiecTBoBaHUE 1 Cocy1iecTBOBaHHE MPUPOJIBI U PackpbiBaTh cojiep:kaHrie TEPMUHOB U
IPUPOABI U yesoBeuecTBa. CoxpaHeHHe MTOHSATHUI: palMoOHAIBHOE
4eJI0BEYECTBA OMOpa3sHOOOpa3Hs Kak OCHOBA IPUPOIOINOIL30BAHUE,  YCTOMYMBOE

ycToitunBocTr 6nocdepsl. OcHOBa Pa3BUTHUE, KODBOIIOIHSL.
PallMOHAIBHOIO yIIPaBJICHHUA XapakTepu3oBaTh pallMOHAIBLHOE
HPAPOAHBIMH PECYpCaMU U UX HCIIOJIb30BAHUE TIPUPOIHBIX PECYPCOB;
UCIIOJIb30BaHue. JIOCTHKEHUS OMOJIOTHH | 0cHOBHBIE MOJIOKEHHS KOHIIEIUN
1 OXpaHa PUPOABL. YCTOMYMBOTO Pa3BUTHS
Hemoncmpayuu:
Tabauywl u cxemwl: «buocdepa u
YEJI0BEK»

Htoro yacoB 1o teme 9

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB

[TPOT'PAMME

1O
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