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®denepanbHas paboyas mporpaMma o yueoHomy npenmerty «buosorus» (6a30BbIi
ypoBeHb) (mpeamerHass oOnactb «EcTrecTBeHHO-HaydHblE MOpeaAMEThDY) (Hanee
COOTBETCTBEHHO — MpoTrpaMMa MO OWOJIOTHH, OMOJIOTHS) BKJIIOYACT IMOSCHUTEIHHYIO
3alHCKy, CONep)KaHue OOyYCeHHS, TJIaHUPYEMbIE PE3yIbTaThl OCBOCHHUS TMPOTPAMMBbI
no  OWojorMM,  TEMaTU4YecKoe  IUIAHMpOBaHUE,  TNepedeHb  (koaudukarop)
pacrmpe/iefieHHbIX MO Kjaccam IPOBEPSIEMBbIX TPEOOBAHWM K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTebHON MPOrpaMMBbI CPEIHET0 00IIero 0Opa3oBaHUs M SJIEMEHTOB
coJiepKaHus TI0 OMOJIOTHH.

[TosicHuTenbHAS 3aMKCKa OTpaykaeT oOIue IEeNH W 3a7a4d U3y4deHUs OUOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TMPEANOCHIIOK K €€ HM3YYCHHIO OO0Yy4YaroIUMHUCS,
MECTO B CTPYKType Yy4eOHOro IUlaHa, a TakKe MOJAXOJbl K OTOOpY COAepKaHusi,
K OIPEICTICHUIO INIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanne OOydYeHHS pPACKPBIBACT  COJIEP)KATEIbHBIE JIMHUH, KOTOPBIE
NpeIaraloTes sl 0053aTeIbHOTO M3YUYEHUs] B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
obmero oopazoBaHusl.

[Inanupyembie pe3yabTaThl OCBOCHUS MPOrpaMMbl MO OHOJOTMM BKJIHOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIC pPE3yJbTaThl 3a BECh IMEPHOJ OOYyYCHHs Ha YPOBHE
CpelHero oOIIero oOpa3oBaHUs, a TaKXKe MPEIMETHBIC JOCTIKEHHSI O0Yy4aromerocs
3a KaKJIbIi TOJ] 00y4JeHHSI.

HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl TI0O OHMOJOTHM TEOPETHUYECKYI0  OCHOBY
JUIS ONPENEICHUS TMOAXOM0B K (POPMHUPOBAHUIO COJAEp)KaHUSA Y4YEOHOTO IpeaMeTa
«bunonorus» COCTaBWJIN: KOHLIENITYy AJIbHBIE ITOJIOKEHHUS OI'oC COO
0 B3aUMOOOYCIIOBICHHOCTH IEJIeH, COACPKAHMSI, PEe3yIbTaTOB 00yUeHUS U TpeOOBaHUMN
K YPOBHIO IOJATOTOBKU BBIIYCKHHUKOB, MOJOXKEHUS 00 OOIIMX LENSX W HpUHLUIAX,
XapaKTEePU3YyIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEAHETO O0IIero o0pa3oBaHus
B Poccuiickoit denepannu, a Takke MOTOKEHHS O crieluprke OMOJIOTHH, €€ 3HAUCHU!
B [I03HAHUU KUBOH MIPUPO/IBI U 00ECTIEUEHUH CYIIECTBOBAHUS YEIOBEYECKOr0 OOLIECTBA.
CorylacHO Ha3BaHHBIM IOJOKEHHUSM OIPEIECICHbl OCHOBHBIE (DYHKIIMU HPOrpaMMbI
10 OMOJIOTHH U €€ CTPYKTYpaA.

[IporpaMMa 1mo OMONIOTMU JAeT MpPEJCTaBICHHE O LENAX, 00 oOuel cTpareruu
oOyueHHUsl, BOCIUTAHUS U Pa3BUTHUA OOYyYaroIIMXCS CpeICTBaMU yueOHOro IpenmMera
«buonorusi», onpenensieT 00sA3aTelbHOE NPEIMETHOE COJEpKAHHUE, €ro CTPYKTYpY,
pacrpenesieHue 1o pas3iesiaM U TeMaM, PEKOMEHYEMYIO ITOCIIEI0BATEIbHOCTh N3YYEHUS
y4eOHOro MaTepuasa ¢ y4eToM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH
00pa30BaTeILHOTO MPOLECCA, BO3PACTHBIX OCOOEHHOCTEH 00Y4arOIUXCS.

B nporpamme mo OuoJIOrMM TakKe yUUTBHIBAIOTCS TpPeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM,  METampeaMETHbIM W  TPEIMETHBIM  pe3yibTaraM  OOy4YeHHs
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B (popMHUpPOBaHWU OCHOBHBIX BHJIOB Y4YEOHO-ITO3HABATEIILHON IEATEIHLHOCTH/YUESOHBIX
JEUCTBUN 00YyYaIOUUXCs IO OCBOCHUIO COACPIKAHUS OMOJIOTMUECKOT0 00pa3oBaHusl.

B nporpamme mo Ouonorun (10-11 xmaccel, 0a30BbIi ypOBEHb) peaIn30BaH
OPUHITII TIPEEMCTBEHHOCTH B HW3YYCHUW OWOJIOTHM, Ollaromapss dYeMy B Hel
IPOCMATPUBAETCS HAMPABIEHHOCTh HA PA3BUTHUE 3HAHUMN, CBA3AHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA, IICHHOCTHBIX OPHEHTAIMH  JIMYHOCTH,
9KOJIOTHYECKOTO MBINIIICHHUS, TIPEACTABICHUA O 3I0POBOM 00pa3e KU3HH U OCpPEKHBIM
OTHOLIEHUEM K OKpYKawlier mnpupoaHoi cpene. [loaTomy Hapsay ¢ u3ydyeHUEM
0011e0MOTIOTHYECKIX TEOPHH, a TaKKe 3HAHWW O CTPOCHHUM JKUBBIX CHUCTEM Pa3HOTO
paHra U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HHUX TIPOIECCOB B MPOrpaMme
110 OMOJIOTHUH Y/IeJICHO BHUMAHHE MCTIO30BAHUIO MOTYyYE€HHBIX 3HAHUH B IIOBCETHEBHON
YKU3HHU TSI pEIICHUS MPUKIIAIHBIX 33]1a4, B TOM YUCIIe: MPOGUIaKTUKN HACIECTBEHHBIX
3a00€BaHUN YENOBEKa, MEIMKO-TeHETUYECKOr0 KOHCYJIBTHUPOBAaHUS, OOOCHOBAHUS
AKOJIOTHUYECKH IIEIeCO00pa3HOr0 TMOBEACHHUS B OKPYKAIOIIEH MPUPOTHONW Cpere,
aHalM3a BIMAHUS ~ XO3SHUCTBEHHOW  JIEATEILHOCTH  4YEJIOBEKa Ha  COCTOSTHUE
OPUPOJAHBIX M HMCKYCCTBEHHBIX OKOCHUCTEM. YCHIIEHHE BHUMAaHUS K TPUKIAJTHOU
HAIPaBJICHHOCTH y4eOHOTO TpeaMera «bHOoNoTus» MPOAMKTOBAHO HEOOXOIUMOCTHIO
obOecrieueHUs YCIOBUW JJisi PEIICHUS OJHOM M3 aKTyalbHBIX 3a/1ad IIKOJbHOTO
OuoNornueckoro o0pa3oBaHus, KOTopas mpeanoaaraetT GOpMUPOBAHNUE y 00YUAIOIIUXCSI
CIIOCOOHOCTH  aJanTUPOBAThCA K HW3MCHCHHUSM JHHAMHUYHO  Pa3BHUBAIOIICTOCS
COBPEMEHHOT'0 MHPA.

[Iporpamma 1m0 OWONOTHH SBISICTCS OPHEHTHPOM JIJISI COCTaBIIEHUS pPabOUmX
porpamMm, aBTOPbHI KOTOPHIX MOTYT MPEIJIOKUTh CBOW BapUaHT IMOCIEAOBATEILHOCTH
M3YYCHUS M CTPYKTYphl y4eOHOTO MaTepualia, CBO€ BHJCHHE IyTel (opmMupoBaHUS
y oOyuatomuxcsi 10—11 kimaccoB mpeaMEeTHBIX 3HAHUN, YMEHUNM U CIOCOOOB y4eOHOM
NESTEIPHOCTH, a TaKKe€ METOJMYECKHX PEIICHUW 3a7ad BOCIUTAHUS U Pa3BUTHUS
cpencTBamMu yueOHoro nmpeameta «buomorusy.

buonorus Ha ypoBHE cpeaHero ooOiiero o0pa3zoBaHUs 3aHUMAET BAXKHOE MECTO.
OHn obecnieunBaeT GopMUpPOBAHUE Yy 00YUAIOIIUXCS MIPEACTABICHUIN O HAyYHON KapTUHE
MHUpa, pacmupseT W 0000maeT 3HAHUS O >KUBOW MPHUPOJE, €€ OTIMYUTEITHHBIX
MpU3HAKaX — YPOBHEBOM OpraHMU3alliU U DBOJIIOIMH, CO3JACT YCIOBUS JJIS: TO3HAHUSA
3aKOHOB JKMBOW MPUPOBI, (GOPMHUPOBAHUS (PYHKIIMOHATHHOW TPAMOTHOCTH, HAaBBIKOB
3I0pOBOr0 U 0€30macHOro o0pasza >KU3HHU, IKOJIOTMYECKOTO MBIIUICHHUS, [IEHHOCTHOTO
OTHOIIEHUS K JKUBOU TIPUPOIC M YCTIOBEKY.

bonbmoe 3HavyeHWe OWONOTHS HWMEET TakKe JUIsl PEIICHWS BOCIHTATEIBHBIX
U pa3BUBAIONIMX 33J]]a4 CPEAHET0 O0IIero 00pa3oBaHusl, COLMATU3AIMHN 00YUYaIOIIUXCSI.
N3ydyenune Onosioruu obecreunBaeT yCIOBUS I (POPMHUPOBAHUS MHTEIICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYPHI,
CIOCOOCTBYET HMHTErpalid OWOJIOTMYECKUX 3HAHUU C TMPEACTABICHUSIMHU U3 JIPYTUX
y49eOHBIX TIPEJIMETOB, B YAaCTHOCTH, (u3uku, XumMuu u Teorpaduu. HazBanHbIe
MOJIOKEHUSI O TIpeAHAa3HAYCHUU yueOHOro mnpeamera «buosorus» cocTaBUIM OCHOBY
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JUISL  OTIpENIETICHUST TOAXOAOB K OTOOPY W CTPYKTYPHPOBAHHUIO €T0 COJCpKaHUS,
MPECTABICHHOTO B IIPOrpaMMe 10 OMOJIOTHH.

Otr6op conepxkanusg ydeOHOro mnpeaMera «buosorus» Ha 0a30BOM YpOBHE
OCYIIIECTBJICH C IMO3MIUN KYJbTYpOCOOOPa3HOrO IMOAX0/a, B COOTBETCTBUU C KOTOPHIM
oOyyarommecss JOJDKHBI OCBOUTH 3HAHHMS W yMEHHUS, 3HAUYMMBbIC I (DOPMHUPOBAHHS
001IIe KynbTyphl, ONPEACIISIONINE IMOBEJACHUE YeIOBEKa B OKPYKAIOIICH MPHUPOIHOMN
cpene, BOCTpeOOBaHHBIC B TIOBCEIHEBHOM JKM3HH M IMPAKTHYCCKOW JEATEIHLHOCTH.
Ocoboe MecTo B 3TOM CHUCTEME 3HAHMM 3aHUMAIOT JIEMEHTHI COACP)KAHHS, KOTOPBIC
CIy’KaT OCHOBOM i1 (DOPMUPOBAHMS TPEJICTABICHUNH O COBPEMEHHOM €CTECTBEHHO-
HAayYHOM KapTUHE MHpa U IICHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CIIOCOOCTBYIOIIHUX
ryMaHH3aIud OMOIOrHYecKoro oopa3oBaHusl.

CTpyKTypHUpOBaHHE COJIEp)KaHMs y4eOHOro MaTepraja B IMporpaMme 1o OHOJIOTUr
OCYIIIECTBJICHO C Y4YE€TOM IIPUOPUTETHOTO 3HAYCHHMS 3HAHUM 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX JKHMBOM TIPUPOJIBI, O €€ YPOBHEBOM OpraHM3allil W JBOJIOLIHH.
B cootBeTcTBHM ¢ 3TUM B CTPYKType ydeOHOro mpeamera «bHoorus» BbIJICICHBI
CICAyIOIIUEe coJiep)KaTelbHble JUHUU: «buojorus kak Hayka. MeToJbl Hay4HOTO
no3HaHus», «KieTka kak Ouosormyeckas cucremay, «OpraHu3M Kak OHOJIOTHYecKas
cucremay, «CuctemMma M MHOrooOpasue OpraHUYeCKOTO MHpPay», «IBOJIOIUS KUBOU
PUPOJIBD, « IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTH.

enb u3ydenus: yueoHoro npeameta «bronorus» Ha 6a30BOM ypOBHE — OBJIQJICHUE
00yJaroImMUMHUCA 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHAJIBHOM OpPraHM3allii IKHUBBIX
CHCTEM pa3HOTO paHra W TMPUHOOPETEHHE YMEHUW HCIOJIb30BaTh JTH 3HAHUS
JUI TPaAMOTHBIX JICMCTBHUM B OTHOIICHUU OOBEKTOB >KHUBOM MPUPOALI M PEIICHUS
Pa3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTixkeHue (S 078 H3YyUYCHHS y4eOHOr0 npeaMera «buonorusay»
Ha 0a30BOM YpPOBHE 00ECIIEUNBACTCS PEIICHUEM CIICTYIOITNX 3a/1a4:

OCBOEHHE O0YyYaIOIMMHUCS CUCTEMBI 3HAaHUN 0 OMOJOTUUECKUX TCOPHUIX, YICHHUSIX,
3aKOHaX, 3aKOHOMEPHOCTSAX, THUIOTe3aX, MpaBWjIaX,  CIyXalluX  OCHOBOM
J1s1 (QOPMUPOBAHMS TIPEJCTABICHUI O €CTECTBEHHO-HAYUYHOM KapTHHE MHUPA, O METOJax
Hay4YHOTO IMO3HAHUS, CTPOCHUH, MHOTO00pa3nuu U 0COOCHHOCTSX JKMBBIX CHCTEM Pa3HOTO
YPOBHSI OpTaHU3AIMH, BBIJAIOMIMUXCS OTKPBITHSAX M COBPEMEHHBIX HCCIICIOBAHHUAIX
B OMoI0THY;

dbopMupoBaHre |y  OOy4arIIMXCS  IMO3HABATENIbHBIX, HMHTEIUICKTYaJIbHBIX
1 TBOPUYECKHUX CITOCOOHOCTEH B IIPOIIECCe aHAIN3a IAHHBIX O MYTSIX Pa3BUTHUS B OUOJIOTUH
HAay4YHBIX B3IJISJ0B, UJEH U TMOJAXOJOB K M3YUYCHHIO JKMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIuy;

CTAHOBJICHHE y 00yYaromuXcsl 00IIeH KyJIbTyphl, (DYHKIIMOHATILHON IPaMOTHOCTH,
pa3BUTHE YMCHHUN OOBSCHATh W OILICHUBATH SBJICHUS OKPYKAIOIIEr0 MHpa >KUBOU
MIPUPOJIbl HA OCHOBAHWH 3HAHUM M OIIBITA, ITOJTYUYECHHBIX IIPH U3YUEHUU OHUOJIOTHH;

dbopMupoBaHHEe y  OOydYalIIUMXCS YMEHHH  WIIIIOCTPHPOBATH  3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B IPAKTHYECKOH JCATEILHOCTH YEJIOBEKa, pPa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI U arpoOHOTEXHOIOTHI;



®enepanpHas padbouast nporpamma | buonorus. 10-11 knaccel (6a30Bbli yPOBEHB)

BOCITUTAaHWE YOEKIECHHOCTH B BO3MOXKHOCTH TIO3HAHWS YEIIOBEKOM JKHWBOU
IPUPOIBI, HEOOXOJUMOCTH OEPEKHOT0 OTHOIIEHUS K HEM, COOJI0/IEHUS STUUECKIX HOPM
MIPU TPOBEACHUN OMOJIOTUYECKUX UCCIICIOBaHUM;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW [ TIOBBIIICHHS YPOBHS
AKOJIOTUIECKON KYJIbTYPHI, JUIsl POPMUPOBAHUS HAYIHOTO MHUPOBO33PCHHSI,;

MIPUMEHEHUE NPUOOPETEHHBIX 3HAHUW M YMEHUW B IOBCEIHEBHOW >KU3HU
JJIS1 OLIEHKY TIOCJIEICTBUI CBOEH IESTEIbHOCTU MO OTHOIICHUIO K OKPYKarollen cpeae,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHUE U COOJIOJIEHHE Mep MNPOOUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOmiero oOpazoBaHus  «buonorus», u3ydaemas
Ha 0230BOM YPOBHE, SBIIICTCS 00S3aTEIBHBIM YUSOHBIM ITPEAMETOM, BXOSIITIM B COCTAB
npeaMeTHon obsactu «EcTecTBeHHO-HAayYHbIE TTPEAMETHD.

OO61iee yuCIO0 YacoB, PEKOMEHJAOBAHHBIX JJIA U3y4YEHUS OUOJIOTHH, — 68 4YacoB:
B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezeno).
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COAEPKAHUE OBYYEHUSA

10 KJIIACC

Tema 1. Buosiorusi Kak Hayka

buonorust kak Hayka. CBA3b OHOJOTMM C OOILIECTBEHHBIMU, TEXHHUYECKUMHU
U IPYTUMH €CTeCTBEHHBIMH HayKaMu, prmocodueit, STUKON, SCTETUKON 1 mpaBoM. PoJib
Oouonoru B (QOPMUPOBAHMM COBPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Metonpl TMO3HAHMS KUBOM HPUPOAbl (HAOIIOJEHUE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccupukaims, MoJeTUPOBaHNe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbuos, [Ix. Yorcon nu @. Kpuk.
Tabauywl u cxemsl: «MeTOJIbI TIO3HAHUS )KUBOU TIPUPOIBD».

Jlabopamopnvie u npakmuyueckue padomul:
ITpakTudeckas padora Ne 1. «Vcronap30BaHre pa3IMIHBIX METOJIOB IIPU U3yYCHUHU
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble ccTeMbl U KX OPraHU3alMs

Kuppie cucteMbl (OMOCHCTEMBI) KakK MpeaMeT Hu3ydeHus Ouonoruu. OTiauuue
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CBoiicTBa OMocucTeM U UX pa3zHooOpazue. YPOBHM OpraHu3alud OMOCHCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOIMYISIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOTEOIIEHOTHYECKH i), OMOChEPHBIH.

Hemoncmpayuu:

Tabnuywl u cxemovl. « OCHOBHBIE MPU3HAKU KUZHI», «Y POBHU OpTraHU3AIMH KUBOU
IPUPOIBI».

Obopyoosanue: Mmoaens moJiekybl JJTHK.

Tema 3. XumMH4YeCKH COCTAB M CTPOCHHE KJIETKHU

XVWMHUYECKHM COCTaB KIETKH. XHUMHUYECKHE JJIEMEHTBL: MaKpOJIEMEHTHI,
MUKpPOIEMEHTHI. Bosia 1 MUHEpaIbHbIE BEIIECTBA.

@yHKIMY BOJBI 1 MUHEPAJIBHBIX BELIECTB B KJIeTKe. [loanepxanue 0CMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHHe O€nIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
He3amenumple W 3aMEHMMBIE aMUHOKHCIOTHI. AMHMHOKHCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbI OE€ITKOBOI MOJIEKYNbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTpYKTypa). XUMHUYECKUE CBOMCTBA OenkoB. buonorunueckue GpyHKum OEIKOB.

®depMeHThl — Ouonoruueckue kKaraiausaTopbsl. CTpoeHue (epmeHTa: aKTUBHBIN
HEeHTp, cyocTpaTHas cnenuduunocts. Kodepmentsl. Butamunsl. Otnuuns GpepmeHTOB
OT HEOPTaHWYECKUX KaTaJIN3aTOPOB.
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VYrieBoapl: MOHOcCaxapuabl (TJTIOKO3a, prb03a M JAe30KCHpr003a), Arcaxapuibl
(caxapo3a, JakTo3a) U  IoJucaxapuabl  (Kpaxmall, TJIMKOI€H, ILeJUIHJI03a).
buonornyeckue GpyHKIMH YIIIEBOIOB.

Jlunuaet: Tpuraunepuasl, Gochonunuabl, crepouasl. ['uapodunsHo-ruapoPoOHBIE
cBoiictBa. buonormueckne @yHkuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB
Y JINNIMJIOB KaK UCTOYHUKOB 3HEPIUH.

Hyxnennoseie kucnortsr: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX
kuciot. Ctpoenne u ¢pynkuun JJHK. Ctpoenne u dpynkunu PHK. Bugsr PHK. AT®:
CTpO€HHUE U (DYHKIIHH.

[utonorus — Hayka o knetke. Knerounas Teopust — npuMep B3aUMOIECUCTBUS HIIEH
¥ (paKTOB B HAYYHOM NO3HAHUU. MeTOIbl N3YUEHHUSI KIIETKH.

Knerka kxak nenoctHas kuBas cucrema. OOlIue NMpPU3HAKU KIETOK: 3aMKHYTas
HapyxHas mMeMOpana, mosekysbl JJHK kak renernueckuil ammapaT, cUCTeMa CHUHTE3a
Oenxa.

Tumbsl KIETOK: dyKapuOTHUECKass M MpokapuoTudeckas. OCOOEHHOCTH CTPOCHUs
npokapuotTuyeckoil kinetku. Knerounas crenka 6akrepuil. CTpoeHne 3yKapuoTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTEILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

IloBEpXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux ¢ynkuuu. [Inazmatuyeckas memOpaHa, ee cBoiicTBa M (pyHkumu. llurommasma
u ee opradounsl. OmHoMeMOpaHHbIe opraHouabl kieTkw: JOIIC, ammapat I onbmxw,
au30coMbl.  IloilyaBTOHOMHBIE OpraHOMIbI KJIETKH: MHUTOXOHJAPWHU, IUIACTH[BI.
[TpoucxoxaeHre MUTOXOHAPUH U TutacTu. Bunel miiactua. HememOpaHHbIe OpraHou bl
KJIETKU: PUOOCOMBI, KJIETOUHBIM LEHTpP, HEHTPUONH, PECHUYKHU, XTyTUKH. DyHKIUU
OpraHOMJIOB KJIETKHU. BKiTtoueHus.

Snpo — perynsTopHblid meHTp kieTku. CTpoeHHe sapa: saepHas 000J0YKa,
KapuoIUIa3Ma, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KJIETKE.

Jemoncmpayuu:

llopmpemwvi: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juacpammer: «PacnpeneneHne XUMUYECKUX 3JEMEHTOB B HEXKHWBOUW MNPUPOAECH,
«Pacnpenenenrne XuMHYECKUX SJIEMEHTOB B )KUBOU ITPUPOAEH.

Tabnuyer u cxemwvl: «llepuomuyeckass TabIMIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHre MOJIeKYJbl BOJb», «buocuuTes Oenkay, «CTpoeHUE MOJEKYJbl OelKay,
«Ctpoenue hepmenTta», «Hykmennosbie kuciotel. JJHK», «Ctpoenune momnekynsl ATDy,
«CTpoeHne »yKapuOTUYECKOU KIEeTKW», «CTpoeHuEe >KMBOTHOM KIETKW», «CTpoeHue
PaCTUTENBHOW KIETKN», «CTpPOCHHE NPOKAPUOTHYECKOM KIeTKW», «CTpoeHue snpa
KIIETKIN», «YTIAEBOIBY, «JIMnuasn.

Obopyoosanue: CBETOBOW MHUKPOCKON, O0OOpYyJOBaHHWE i1 IPOBEICHUA
HAOJNIONICHUM, W3MEpPEHUN, OKCIEPUMEHTOB, MHUKpOIpEnapaTbl  PacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUATBbHBIX KIIETOK.
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Jlabopamopnvie u npakmuueckue padoomul:

JlaGopaTtopHas pabota Ne 1. «M3yueHne KaTaauTHYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaasbl)y.

JlabopaTtopHas pabota Ne 2. «M3ydeHue CTpoeHHUs] KJIETOK PacTeHHH, KUBOTHBIX
U OaKTepHil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPENapaTax U UX OMHCAHUE.

Tema 4. /KuzHeaesITeJIbHOCTb KJICTKHU

OOmeH BemiecTB, WM MeETa00IM3M. ACCUMWISIMS (IJIACTUYECKUNA OOMEH)
U JACCUMWIALNHS (PHEPreTHYeCKUid OOMEH) — JBE CTOPOHBI €IWHOTO Mpolecca
meTabom3ma. Poib 3aKOHOB COXpaHEHHsS BEIIECTB W DJHEPIHM B TMOHUMaHUU
MeTaboIM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIM U rerepoTpodHbif. Ponb depmenTOB
B 0OMEHE BEIIECTB U MPEBPAIICHIH SHEPTUU B KIETKE.

®dortocunrte3. CetoBas u TeMHOBas (a3pl ¢orocuHTe3a. Peakmuu (orocunresa.
O¢ddexTuBHOCTH PoTOCHHTE3a. 3HaUeHUE HOTOCHHTE3a I KU3HHU Ha 3emiie. Brnusnue
yCJIOBUM cpenbl Ha (OTOCHMHTE3 M CHOCOOBI TMOBBIIMICHHS €r0 MPOJAYKTUBHOCTH
y KyJIbTYPHBIX PACTECHUM.

XeMocHHTe3. XEMOCUHTE3UPYIOIIEe OaKTepru. 3HaUEHUE XEMOCUHTE3a IS AKU3HU
Ha 3eMiIe.

DHepreTdeckuii oOMEH B KJeTKe. PacimierieHne BeIIECTB, BBIJCICHHE
U aKKyMYJIUPOBAaHUE DHEPTUHU B KJETKE. JTallbl YHEPreTUYECKOro ooOMeHa. [ ukonus.
bpoxxenne u ero BuAbl. KuCIOpOAHOE OKHUCIEHHE, WIM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunupoBanne. IPGHEKTUBHOCTH IHEPIETUIECKOTO OOMEHA.

Peakiuu mMatpuyHoro cuntesa. ['enerundeckas unpopmanus u JJHK. Peanuzanus
TreHeTH4YeCKO uH(opManuu B KJIeTKe. ['eHeTHMYecKHil Kol M €ro CBOWCTBA.
Tpanckpunius — matpuunsii cuaTe3 PHK. Tpancmsmmst — OuocunTte3 Oenka. DTambl
Tpancnsuuu. KogupoBanne aMmuHokuCI0T. Ponb pubocom B 6nocunTe3e Oernka.

Hexnerounsie Qopmbl xu3Hu — BUpychl. Mcropust otkpeitust BupycoB (J.H.
HBanoBckuit). OCOOEHHOCTH CTPOCHHS U KU3HEHHBIA IUKI BUPYCOB. baktepuodaru.
bosie3Hn pacTeHuii, >KUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMH. Bupyc
ummyHoaeduiuTa yenoBeka (BUY) — Bo30yaurens CITNa. O6paTtHast TpaHCKPHUTIITHS,
peBepTaza u unrterpasa. [IpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHHIA.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos, [I.1. UBanosckuii, K.A. Tumupsizes.

Tabnuyvr u cxemvr: «Tunbl nutanusy, «Merabomuzm», «MUTOXOHAPUDY,
«OHepreTuueckuii  oOMen», «Xnopomact», «®Dorocuntes», «Ctpoenne JIHK»,
«Ctpoenue u (PyHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHUYeCKUU KOm»,
«Bupyce», «bakrepuodarn», «Crpoenwe u xu3HeHHbIM 1ukia Bupyca CIIM/a,
oaktepuodaray, «Permnukanusa [JTHK».
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Obopyoosanue: wmonenu-anmmkanuu «Ynasoenne [IHK wu  tpanckpunmms»,
«buocunres 0enkay», «CTpoeHUe KIETKN», Mojiedb cTpyKTypbl JJTHK.

Tema 5. Pa3MHOkeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB

KreTouHblii UK, WM )KU3HEHHBIN UK Ki1eTku. MuTepdasa u mutos. [Iporneccsi,
nporekatomme B uHTepdasze. Permkanusa — peakuust matpuuHoro cunresa JIHK.
CrtpoeHre XpoMOoCcoOM. XpOMOCOMHBIN HaOOp — KapuOTHUIL. JIUTIOUIHBINA M TaIlIOWIHBIN
XpOMOCOMHBIE HaOopbl. XpomaTuabl. [luTomornueckue OCHOBBI Pa3MHOMKEHUS
Y MHJMBUAYaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Jlenenue knetkn — Muto3. Ctagun murtosa. [Iporeccel, mporcxoasire Ha pa3HbIX
CTaIUIX MHUTO3a. broornyeckuii CMBICII MATO3a.

[Iporpammupyemasi ru6esb KJIETKH — arornTo3.

@dopMbI pa3MHOXKEHHUsI OpPraHU3MOB: Oecrojioe W MoJjioBoe. Buubl Gecrnosioro
pPa3MHOXKEHUA:  JIEJICHUE HAaJBOE, IOYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKeHUEe. VCKycCTBEHHOE KIIOHUPOBAHUE
OpPraHn3MOB, €0 3HAYCHHE JIJIS CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €ro OTINYHS OT OECII0NIOTO.

Meito3. Craguu wmeino3a. Ilponeccel, NpoOUCXOISIIME HA CTaaUsIX MeHo3a.
[ToBenenne xpomocoMm B Meiroze. Kpoccunrosep. buonornuecknii cMbIC U 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHuUs IMOJOBBIX KIETOK y >KHUBOTHBIX. [lojioBBIC
JKeJe3bl: CEeMEHHUKU U simdHuKU. OOpa3oBaHHe W Pa3BUTHUE IMOJIOBBIX KJIETOK — TamMeT
(cmepmaTo3ou, SUIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTU CTPOCHHUS
SIMIEKJIETOK U criepMaTto3ouioB. Onnonorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTHe  (OHTOTEHE3). OMOpHOHAlIbHOE  Pa3BUTHE
(oMOpuorenes). Ortambl 3MOPHOHATIBHOTO PA3BUTHUS Yy MMO3BOHOYHBIX IKHUBOTHBIX:
npolOieHue, racTpyisiusa, opraHorene3. IloctamOpuoHanibHOE pasBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHUA: TPsAMOE, HempsiMoe (JIMYMHOYHOE). BrusHue cpenbl
Ha pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIOCOOHBIC BBHI3BIBATH BPOKICHHBIC YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 [BETKOBOTO PACTEHUSA: CTPOECHUE CEMEHHU,
CTaJIUU Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u cxemovl: «DOpPMBI  pPa3MHOXKEHUS  OPraHu3MoB», «JIBoitHOE
OILUIOJIOTBOPEHHE Y IIBETKOBBIX PACTCHUI», «BereraTuBHOE pa3MHOKEHUE PACTCHUI,
«Jlenenue kneTku 6akTepuin», « CTpoeHUE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI»,
«Kierounsii ki, «Permmkamus JJHK», «Muto3», «Meio3y, «lIpsimoe u Henmpsimoe
pa3BuTHE», «l'amMeToreHe3 y MJEKONMUTAIONIUX W 4YeloBeKa», «OCHOBHbBIC CTaguu
OHTOT'€HE3a».

Obopyoosanue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOIIATAIOWIETO», <«SIMIEKIeTKa MIICKOMUTAIOWEro», «KapuoknHe3 B KIETKax
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KOpEIIIKa JIyKa», MarHuTHAas MoJelb-aniuukanus «/lenenue knetkmw», momens JIHK,
Moj1eJIb MeTa(azHO XPOMOCOMBI.

Jlabopamopnvie u npakmuueckue padoomul:

Jlabopatopnast padora Ne 3. «HaGmrogenne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTIpErapaTax».

JlabopatopHast padota Ne 4. «V3ydeHne CTPOCHHsI TOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOTIpernaparax.

Tema 6. HacsieACTBEHHOCTh U M3MEHYMBOCTH OPraHU3MOB

Ilpenver u 3amaun reHetuku. Mcropus pas3BuTusa reHeTukd. Posb 1UTOIOrHM
¥ SMOPHOJIOTHH B CTAHOBJICHUU T€HETUKU. BKIlaJ poccHiiCKUX U 3apyOEKHBIX yUEHBIX
B pPa3BUTHE TE€HETUKU. MeTONbl TEHETUKH (TMOPUIONOTUYECKUH, ITUTOTCHETHUYECKUH,
MOJIEKYJISIpHO-TeHETUUeCKU). (OCHOBHBIE TE€HETHYECKHE MOHATHS. ['eHeTnyeckas
CHMBOJIMKA, UCITOJIb3YEMAs B CXEMAaX CKPEIIUBAHUN.

3aKOHOMEPHOCTH HAcCJIEIOBAaHMUs IIPU3HAKOB, YCTaHOBJIEHHble [. MeHnnenem.
MonoruOpuaHoe ckpemuBaHue. 3aKOH €JUHO00pa3us THOPUIOB MEPBOTO MOKOJIECHHUS.
[IpaBuino TOMUHUPOBAHUSA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MITOTE3a YUCTOTHI TaMeT.
IlonHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe cKpeluBaHue. 3aKOH HE3aBUCUMOIO HAcCJeIOBaHUS IPU3HAKOB.
[{uToreHeTMuecKne  OCHOBBI ~ JTUTMOPUAHOIO  CKpeUIMBaHUsS.  AHaJIU3HUPYIOIIEe
CKpemnBaHue. lcronp30BaHME aHAIM3HUPYIOWIETO CKPELIIMBAHUA I ONPEACICHUS
TE€HOTHIIA OCOOH.

CuerieHHOe HacnefoBaHue Ipu3HakoB. Pabora T. Moprana mo cuemieHHOMY
HAaCJIEOBAaHNIO T€HOB. HapylieHue cuersieHnst FeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPHSI HACJIEICTBEHHOCTH. | € HeTHUECKNE KapThl.

I'enetnka mona. XpOMOCOMHOE OMNpeAeieHue IMoyia. AYTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbI€ ¥ reTeporameTHble opranu3mel. Hacineqosanue npu3HaKoB,
CLEIUICHHBIX C TIOJIOM.

N3meHunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACJIeICTBEHHAs. Poib
Cpelbl B HEHACIEACTBEHHONM H3MEHUYMBOCTU. XapaKTEpUCTHKA MOAU(PUKAIIMOHHON
M3MEHYMBOCTH. BapuanuoHHBIM psAg W BapuandoHHAs KpuBas. Hopma peakunn
npu3Haka. KonnyecTBeHHbIE M KaUECTBEHHBIE PU3HAKY U X HOpMa peakuun. CBOMCTBa
MOJIM(UKAIIMOHHOW N3MEHYUBOCTH.

HacnencrBennasi, WM TEeHOTHNHMYECKas, W3MEHYHBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Meil03 U MooBoi mporecc — OCHOBa KOMOMHATUBHON M3MEHYMBOCTH.
MyranmonHass u3MeH4YMBOCTh. Kiaccudukanus MyTanui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W npuuuHBl MyTanumil. MyrtareHHble  QakTopbl. 3aKoOH
FOMOJIOTMYECKUX PALOB B HACJIEACTBEHHON n3MeHunBoctu H.M. BaBuosa.

BresnepHas HacneCTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun venoBeka. OCHOBHBIE METO/IbI TE€HETUKH YEJIOBEKA:
reHEeaOTNYEeCKU, OIM3HEIOBbIHN, IUTOT€HETUUYECKHUM, OMOXUMUYECKHM, MOJIEKYJISIPHO-
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TCHETUYCCKUIA. CoBpemeHHoe OTpeIeNICHHE TE€HOTHUIIA: ITOJTHOT€HOMHOE
CEKBCHUPOBAHUE, TEHOTUIIMPOBAaHHE, B TOM uuciae ¢ nomombto [I[P-ananu3a.
HacnencrBenHsle 3a001€BaHUS YeJIOBEKA: T€HHBIC O0JIC3HHU, OOJIC3HH C HACIICICTBCHHOM
MIPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBEIE Oose3nn. CoMaTHYecKue W TEeHEpaTUBHBIC
myTanuu. CTBOJOBBIC KJIETKH. [IpHHIUIIBI 310pOBOro obOpasza >KHU3HH, JTHArHOCTHKH,
npopUIaKTUKAY M JICYCHUS TEHETHYeCKUX Ooje3Her. MeauKo-reHeTHIecKoe
KOHCYJIbTUPOBaHME. 3HAUYECHUE MEAUIIMHCKON M'eHETUKU B MPEJOTBPAIICHUN U JICUCHUU
TeHETHYECKUX 3a00JIeBaHUM YEI0BEKa.

Jemoncmpayuu:

llopmpemwvi: I'. Mengens, T. Mopran, I ne @Ppuz, C.C. YeTBepuKOB,
H.B. Tumodees-Pecosckuii, H.W. BaBuios.

Tabauyvl u cxemvl: «MOHOTHOPHIHOE CKPEIIMBAHWE M €r0 IMTOTCHETHYECKAs
OCHOBa», «3aKOH paCUICIUICHUS U €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI
ramet, «JlurmbpugHoe ckpemmBanue», «lluTomorndeckne OCHOBBI JUTHOPHUIHOTO
CKpenBaHusa», «Menos», «B3anmMoAeHCTBUE aJlICbHBIX TE€HOB», «l €HeThueckue
KapThl pPAcTEHUW, MXUBOTHBIX M YEJIOBEKa», «['eHeTnka mnona», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CIEINICHHOTO ¢ ToJIomM», «KapruoTumnsl yenoBeka u KUBOTHBIX», «BUab
U3MEHUMBOCTH», «MoaudukannonHas W3MEHUYNBOCTh», «HacnemoBanme pesyc-
dakropay, «I'eHeTuka rpynm KpoBw», « MyTanmoHHas U3MEHUYUBOCTHY.

Obopyoosanue:  MoAenu-anIuIMKalMu  «MOHOTHOPUIHOE  CKpEIIUBAHUE,
«Henonmuoe  momunupoBanue», «urmbpumnoe  ckpemumBanue»,  «llepekpect
XPOMOCOM», MHKPOCKOT W MHKpompemnapaT «/lpozodmna» (Hopma, MyTanmuu (HOPMBI
KPBUIBEB U OKPACKHU Tea), repbapuii «['opox moceBHOM».

Jlabopamopnvie u npakmuueckue padomul:

Jlaboparoprass pabora Ne 5. «M3yueHue pe3ylnbTaToB MOHOTHOPUHOTO
U TUTHOPHUIHOTO CKPEIIMBAHKS Y APO30(HIIBI Ha TOTOBBIX MUKPOTIPEIIapaTax.

Jlaboparopras pabota Ne 6. «M3ydeHue MOAM(PUKANMOHHONW W3MEHYHBOCTH,
MMOCTPOCHHUE BAPUALMOHHOIO PSJia U BAPUALIMOHHON KPUBOW.

JlaGopaTopHas pabGota Ne 7. «Ananu3 MyTtanui y Apo30(duibl Ha TOTOBBIX
MHKpOTIpenapaTax».

[Ipaktuueckas padora Ne 2. «CocTaBiieHrEe U aHAJIU3 POJIOCTIOBHBIX YEJIIOBEKAY.

Tema 7. Ceniekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Ceneknups Kak HayKa ¥ IPOLIECC. 3apOKIAECHNE CEJIEKIINNA U IOMECTUKALIMS. Y YEHUE
H.N. BaBwioBa 0 LieHTpax MPOUCXOKIEHUS U MHOr0o0Opa3usi KyJbTYpPHBIX PACTEHUH.
L{eHTpBI MIPOUCXOXKICHHS TOMAIIHUX KUBOTHBIX. COPT, MOPOJIa, IITAMM.

CoBpeMeHHbIE METOAbl CeNeKIUH. MaccoBblid W WHAMBUIAYAIBHBIA OTOOPBI
B CEJIEKIIMM pPacTeHUl W KHUBOTHBIX. OIEHKAa 3KCTEpbepa. bBIM3KOpOICTBEHHOE
cKpemuBanue — UHOpuauHT. Yuctas muans. CKpenMBaHue YUCTHIX TUHUH. ['eTeposuc,
Wi rudpuaHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTopuauHr. OTmaneHHas
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rudpuan3anys u ee ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M MOJMyYeHHUE MOJIUIIIONIOB.
JlocTrKeHns CeIeKINN PACTEHHM, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

BHOTEXHOJIOTHSI KaK OTpacilb MPOU3BOJICTBA. ['eHHas MHKEHEpHsl. DTanbl CO3/1aHUs
pekombunantHot JIHK w TpancreHHbIx opranu3MoB. Kiierounas WHXEHEpHS.
Kierounsle KynabTypbl. MHUKpPOKIOHAIBHOE pa3MHOXKEHUE pacTeHuil. KinoHupoBaHue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX  OpPraHU3MOB.  OKOJOTMYECKHE
u atryeckue mpoodnemel. MO — reHeTrnueckn MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu:

llopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./]. Kapneuenko, M.®. I1BaHOB.

Tabauysl u cxemvi: KapTa «LIeHTPBI TPOUCXOXKICHHUS K MHOTOOOPa3Hs KyJIbTYPHBIX
pacteHuit», «llopoabl AOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX PpACTCHUI»,
«Otnanennas rudpuau3anusy, «Padoter akagemrka M.®. BanoBay, «Iloaumionausy,
«O0BeKTHI  OWoTexHoNorum»,  «Kietounele  KymbTypel W KJIOHHPOBAHHEY,
«KoHCTpyHnpoBaHH€E U IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyJSDKUA TUJI0JI0B U KOPHEILIOA0B JUKUX (OPM M KYJBTYPHBIX
COpTOB pacTeHui, repoapuii «CelnbCKOX03IUCTBEHHBIC PACTECHUS.

Jlabopamopnvie u npakmuueckue padoomul:

Okckypeusi « OCHOBHBIE METOJIBI U JOCTIKEHUS CEICKIINA PACTCHUN U KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIMIO, TJIEMEHHYIO0 (GepMy, COPTOUCHBITATENIbHBIN YYacTOK,
B TEIJIMYHOE X035IHUCTBO, TA0OPATOPHIO arPOYHUBEPCHUTETA MU HAYYHOTO IIEHTPA)».

11 KJIACC
1 gac B Hexemto, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BPEMSL.

Tema 1. DBoIIOLMOHHAS OMOJIOTHS

[Ipennochulk BO3HUKHOBEHUS HBOJIOLMUOHHOW TEOPHUH. DBOJIOIMOHHAS TEOPUS
U ee MecTo B Ouosorud. BiusHue >BOIOIMOHHON TEOpPHHM Ha pPa3BUTHE OMOJIOTHHU
U JIpyTUX HayK.

CBuaeTeNnbCTBA  DBOJIIOLIMU. [1anneoHTOJIOTUYECKHE: MOCJIEJOBATEIIbHOCTh
MOSIBJICHHS BHUJIOB B IAJCOHTOJIOTHYECKOM  JICTONHMCH, TMEpPeXOAHbIe  (OPMBI.
buoreorpadudeckue: cxoncTBo u paznuune GayH u (Gaop MaTEPUKOB U OCTPOBOB.

DOMOpHUOJIOTUYECKHE: CXOACTBAa W  pas3lnuusg SMOpPHOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX.  CpaBHUTENBHO-AaHATOMUYECKHE:  TOMOJIOTMYHBIC,  AHAJIOTUYHBIC,
PYIMMEHTApHBIE OpTraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJICJACTBEHHOCTH M OCHOBHBIX META0OJWYECKHMX TyTel Yy BceX
OPraHU3MOB.

OpomonnonHasa Teopus Y. Jlapuna. [Ipeanocbuikyn BOSHUKHOBEHUS JapBUHU3MA.
JIBroKyIue CHJIbl SBOJIOIMK  BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKCHHUE
NPy OTPAaHWUYCHHOCTH  PECYpCOB,  HEOMpeIeieHHAs  W3MEHYHMBOCTh, OOphOa
3a CyIIECTBOBaHUE, €CTECTBEHHBIN OTOOD).
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Cuntetnyeckas Teopus 3Bomtonnu (CTI) v ee OCHOBHBIE MOJIOKEHUS.

MukposBomtonus. [lomynsuus kak eguHUIA BUAA U SBOJIOLIHH.

JBrxymiue cuibl ((akTopbl) HBOJIFOLIMU BUOB B pupoje. MyTalmoHHbIH poliecce
Y KOMOMHATUBHAA WU3MEHYMBOCTb. [lomynsiuoHHbIe BOIHBI U Apeld renos. M3omsuus
Y MUTPALHSL.

EctecTBeHHbIN 0TOOP — HaNpaBiAOLUN GakTop 3BoOLUU. POPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOAeHHOCT, OPraHU3MOB  Kak  pe3ysbTaT HBoiouuu. [Ipumepsr
MPUCTIOCOOICHUN y OpraHu3MOB. ApoMOopG 036l U UAMOATANTALINH.

Bun u BunooOpazosanue. Kputepun Buga. OcHoBHBIE (OPMBI BHI000PA30BAHMS:
reorpauueckoe, 3K0JI0rHIeCKOoe.

MaxkposBomorisi. PopMbl  IBOJIONUHU:  (QUIETHYECKas,  JUBEPIreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpaTuMocTh 9BOTIOIUH.

[IpoucxoxaeHne OT HECHENUAIN3UPOBAHHBIX HpeakoB. IIporpeccupyromas
criequanu3anys. AJanTUBHAS paguanusl.

Jemoncmpayuu:

llopmpemuwi: K. JIunuen, XX.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. bap,
2. I'ekkenp, @. Mromnep, A.H. Cesepiios.

Tabnuyvl u cxemwvi: «Pa3BUTHE OPraHUYECKOTO0 MHUpa Ha 3emiiey», «3apoJbIIu
MO3BOHOYHBIX KUBOTHBIX», «APXEONTEPUKC», «DPOpMbI OOpHOBI 32 CYIIECTBOBAHUEY,
«EctectBeHHbI 0TOOpY», «MHOrooOpasue copToB pacteHui», «MHOrooodpasue mopos
KUBOTHBIX», «llomymsammm», «MyTallMoHHAasE W3MEHUYUBOCTHY, «ApomMopdo3b»,
«Mmnoamanrarumy, «O0mas nereHepanusy, «/[Bmwkymme cuiasl 3Bomonun», «Kapra-
cxema wapmpyta mnyremectBus Y. JlapBuna», «boprba 3a CyllleCTBOBaHHUE,
«IIprcrnocoOeHHOCTh OpraHU3MOB, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000pa30BAHUE.

Obopyoosanue: KOJICKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHU OKpackKu, Habop
IJIOJIOB M ceMsiH, KoJuiekius «IIpuMephl 3alIUTHBIX MPUCIIOCOOJIECHUN Y SKUBOTHBIX),
Mozaenb «OCHOBHBIE HAMpaBJICHUS JBOJIOLMNY», OObeMHass wmojaelb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, KoJueKius «@opMbl COXPaHHOCTH UCKOMAeMBbIX
JKUBOTHBIX W pPacTeHUid», Mojenb anmukaius «llepekpecT XpomMocom», BIaKHBIC
npenapathl «Pa3BuTHe Hacekomoroy», «Pa3BuThe JISTYHIKW», MHUKpOIpenapar
«Ipo3oduna» (Hopma, MyTaruu GOpMbl KPHLITLEB U OKPACKH TENA).

Jlabopamopnuie u npakmuueckue padoomul:

Jlaboparopras pabota Ne 1. «CpaBHeHHE BHIOB MO MOPQOIOTHICCKOMY
KPUTEPUIO».

JlabopatopHast padota Ne 2. «Onucanne mMpUCIIOCOOIEHHOCTH OpPraHu3Ma U €€
OTHOCHUTEIBHOTO XapaKkTepay.
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Tema 2. Bo3HNKHOBEeHHE M Pa3BUTHE KM3HHU HA 3emJie

JloHay4yHbBIE TIPEJCTABICHHUS O 3apPOXKIACHUM JKU3HU. HayuyHble THUIIOTE3bI
BO3HMKHOBEHUS KM3HHU Ha 3emiie: a0UOreHe3 W MaHClepMus. XUMHUYECKas: IBOJIOIH.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTATBHOE
NOATBEPKACHUE XUMUUYECKOW »HBomonuu. HadvanbHble dTanbl  OHOJOTHYECKOU
somonuu. [mnoresa  PHK-mupa. ®opmupoBaHue MeMOpPaHHBIX  CTPYKTYpP
M BO3HUKHOBEHHME MPOTOKJIETKHU. [lepBble KieTkn u uXx 3Bomonuda. PopMuUpOBaHUE
OCHOBHBIX I'PYIIII )KUBBIX OPTaHU3MOB.

PazButne xm3Hm Ha 3emsie mo 3pam W nepuonaM. Karapxen. Apxenckas
U npoTepo3orickas 3pkl. [laneo3olickas spa u ee nepuoibl: KeMOPUNUCKU, OPIOBUKCKUA,
CUJIypHUMCKHM, TE€BOHCKAN, KAMEHHOYT OJIbHBIN, IEPMCKHUHU.

Me3o030iicKas 3pa U €€ MePUObl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo30licKast apa v ee IepHUO/Ibl: aJ€Or€HOBBIN, HEOT€HOBBINM, aHTPOMOTE€HOBBI.

XapakTepucTUKa KIMMAaTa M TEOJOTHMYECKUX MpoueccoB. (OCHOBHBIE ATallbl
ABOJIIOLIMH PACTUTEIBHOTO U dKUBOTHOTO MUpPa. ApoMop(]o3bl Y pacTeHUI U )KUBOTHBIX.
[losiBneHue, pacBET ¥ BBIMUPAHUE IPYIIII )KUBBIX OPraHU3MOB.

CucrtemMa OpraHM4ecKOro MHpa Kak OTpaxkeHue HBoIonuU. (OCHOBHBIE
CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

OBOJIIOIMA Ye€JOBEKa. AHTPOINOJOTHS Kak Hayka. Pa3BuTHe mnpencTaBiIeHUN
0 MPOUCXOXKICHUU YesoBeka. MeTo bl u3ydueHus anTpornoreHe3a. CxoACcTBa U pa3Inyuus
YeJI0BEKA U JKUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBrkymue cuibl ((pakTopsl) aHTpororeHeza. HacnejacTBeHHas HW3MEHYHMBOCTh
U ecTecTBeHHbIH 0TOOp. OOIIEeCTBEHHBIH 00pa3 >KU3HU, U3TOTOBJIICHUE OPYAHUM TpyHa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJWM W BETBU JBOJIONMUA YEIOBEKA: ABCTPAJIONUTEKH, YemoBek
yMelblid, YenoBek mpsaMoXondiui, YenoBek HeaHIepTalbCKui, UenoBeK pa3yMHBIN.
Haxonku MCKOMaeMbIX OCTaTKOB, BPEMS CYIIECTBOBAaHHS, 00JIACTH PacHpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS.

Yenoseueckne packl. OCHOBHBIC OOJBINHE pachl: €BpONCOMIHAS (EBpa3uiicKas),
HErpo-aBCTpAJIOWIHAsT (PKBATOpHUAJbHAs), MOHTOJOMWAHAs (a3MaTCKO-aMEpUKAHCKas).
UepTbl MNPUCTIOCOOJICHHOCTH TMPEJACTABUTEICH YEIOBEUECKHX pac K  YCIOBUSM
cyuiectBoBaHusA. EMUHCTBO yenoBeuecknx pac. Kpurnka pacusma.

Hemoncmpayuu:

llopmpemuwi: @. Pean, JI. [lactep, A.. Onapun, C. Muep, I'. FOpu, Y. JapBuH.

Tabauyvr u cxemvr: «Bo3HukHOBeHune CoiHeYHOM cucTeMbl», «Pa3Butne
OpPraHUYeCcKOro  MUpay, «PacturenbHas  KJIETKa», «KuBOTHasT  KJIETKay,
«IIpokapuotnyeckass kieTka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUSI YETIOBEKA U YeTIOBEKOOOPA3HBIX 00E3bIH»,
«OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEIIOBEKA,
«/lpeBHenmne srogm», «/lpeBHue mroan», «llepBble  COBpEMEHHBIE  JIFOAW»,
«HemoBeueckue pacb».
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Obopyoosanue: mynsxu «lIpoucxoxienne yenoBekay (OIOCThI aBCTPAJIONUTEKA,
MUTEKAHTPOTIA, HeaHIePTAIIbIIa, KPOMAHBOHIIA), CJICTKH WM M300paKCHUS KaMEHHBIX
OpyAMii  TEpBOOBITHOTO  YeJoBeKa  (KaMHHU-YOIIEphl,  pyOmia,  ckpebia),
TCOXPOHOJIOTHYECKass Tabnuia, KOUIeKIusa «DPOpMBl COXPAaHHOCTH HMCKOTIAEMBIX
YKUBOTHBIX U PACTCHHI.

Jlabopamopnvie u npakmuyeckue padomul:

[Ipaktuueckass pabora Ne 1. «M3yueHue HCKONMAEMbIX OCTATKOB pacTeHUM
Y )KUBOTHBIX B KOJUICKLIUSIX).

DKCKypcust « DBOJIOLMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHbIN
WM KpaeBeAUYECKUN My3€el).

Tema 3. Opranusmbl U OKpYy:KawIuas cpeaa

OKOJIOTHsI KaK Hayka. 3aJadd W pas3/eiibl dKOJOTMU. MeToabl 3KOJOTHMYECKHX
UCCJIETIOBAHMUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3EMHO-BO3AYLIHAs, I[OYBEHHas,
BHYTPUOpPraHU3MEHHAs!.

Okonoruueckue  Qakropel. Kmaccudukamuss — sxomorndyeckux — (pakTOpOB:
abuoTnueckue, OMOTUUECKUE U aHTPOIOreHHbIe. JlelicTBUe 3KoI0orndeckux (hakTopoB
Ha OpPraHU3MBbl.

AbGuotnyeckue (QGakTOphl: CBET, TeMIepaTypa, BIAXHOCTb. {DOTOMEpHUOIU3M.
[TpucniocoOnenust OpraHu3MoB K JAeUCTBUIO abuoTHuecKkux (hakTopoB. buonoruueckue
PUTMBL

buotndeckune ¢akroppl. Buasl OMOTHUECKMX B3aMMOJEHCTBUI: KOHKYPEHIIHSA,
XMIIHUYECTBO, cuMOMO03 U ero Qopmel. [lapasutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHHe OMOTMYECKHUX B3aUMOJECUCTBUI Ui  CYUIECTBOBAaHHSA  OPraHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XaPAKTEPUCTUKHU NOMyIsAuud. OCHOBHBIEC MOKA3ATENH OMYJIALUU:
YUCJIEHHOCTD, IIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpanus. JuHaMuKa
YUCJICHHOCTH IONYJIALIUU U €€ PETyJIIALHMS.

Hemoncmpayuu:

llopmpempsi: A. I'ymoonpar, K.®. Pynbe, O. ['ekkens.

Tabnuyvr u cxemwi: Kapta «lIpupomgnbie 30HBI 3emiuan», «Cpenbl OOUTaHMS
opranu3sMoB»,  «®oronepuoguzm», «llomymanum»,  «3aKOHOMEPHOCTH  pOCTa
YHCIEHHOCTHU MOMYJIALMU HHDY30pUun-Ty penbkn», «Ilumessie nenm».

Jlabopamopnvie u npakmuueckue padomul:

Jlabopatopuass pabora Ne 3. «Mopdomornueckue OCOOSHHOCTH PAaCTCHHUM
U3 pa3HbIX MECT OOUTAHUS.

JlaGopatopnasi pabota Ne 4. «BnusHue cBera Ha POCT U Pa3BUTHE HYEPEHKOB
KOJIEyCay.
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[Tpaktiueckass pabora Ne 2. «Ilogcder MIOTHOCTH TMOMYJSIIMI pPa3HBIX BHIIOB
pacTeHun».

Tema 4. CooO1recTBa v 3K0JIOrH4eCKHE CUCTEMbI

Coo0mrectBO  opranu3MoB — OuoneHo3. CTpyKTypbsl OHOIIEHO3a: BHUOBa,
poCTpaHCTBEHHad, Tpoduueckas (nuienas). Buabl-qromuHanTsl. CBsizu B OMOIIEHO3E.

DKkoJyoruyeckue cucTeMsl (3xocucTemsl). [loHsTHE 00 SKOCHCTEME 1 OMOTEOIIEHO3E.
@OyHKIIMOHAIbHBIE KOMITIOHEHTHI SKOCUCTEMBI: MTPOIYIIEHThI, KOHCYMEHTBI, PEAYILICHTHI.
KpyroBopoT BEMIECTB 1 MOTOK SHEPTHH B 3KOcHCcTeME. Tpoduueckre (MUIIEBbIC) YPOBHU
skocucTeMbl. [lumessie menu 1 cetu. OCHOBHBIE MOKAa3aTeIN YKOCHUCTEMBI: OroMacca,
OPOAYKIKA. ODKOJIOTUYECKHE TMHPAMUJIBI: MPOIYKIMH, YUCIECHHOCTH, OHOMAaCCHI.
CBOMCTBA DKOCUCTEM: YCTOMYUBOCTh, CAMOPETYsLus, pa3BuTthe. CyKueccusl.

[IpupoHbie SKOCHCTEMBI. DKOCHUCTEMBI 03€p M pPEK. DKOCHCTeMa XBOWHOIO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpONIOTEHHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YpO0o3KOCUCTEMBL.
buonorndeckoe u X03sICTBEHHOE 3HAYCHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopasnooOpazue kak (Qakrop ycrolumBocTH 23KocucteMm. CoxpaHeHue
OMOJIOTUYECKOT0 pa3zHooOpasus Ha 3eMIie.

VYuenue B.W. Bepuanckoro o 6nocdepe. ['panutibl, coctaB u cTpykTypa Onochepsl.
Kupoe BemectBo u ero @yHkiuu. OcobeHHocTu Ouochepbl Kak TIIOOATBHOU
AKOCHCTEMEI. /[MHaMrueckoe paBHOBeCHEe U oOpaTHas CBs3b B OHMocdepe.

KpyroBopoTh! BenecTB 1 OMOreOXUMUYECKHE ITUKITBI DJIEMEHTOB (YIJIepo/ia, a30Ta).
3oHanBEHOCTE OMochepsl. OCHOBHBIC OMOMEBI CYIIIH.

YenoBeuecTBO B Omocdepe 3emui. AHTpOINOTeHHbIE MU3MEHEHHS B Ouocdepe.
['mo6anmbHbBIE PKOTOTHIECKHE TPOOIEMBIL.

CocymiecTBoBaHUE MTPUPOLI U denoBedecTBa. CoxpaHeHUE OMOpa3HOOOpa3ns Kak
OCHOBa ycTOWYMBOCTH Omocdepsl. OCHOBA PAIIMOHAIBLHOTO YIPaBJICHUSI MPUPOTIHBIMU
pecypcaMu U UX UCHoJb30BaHue. JocTikeHus: OMOIOTUU U OXpaHa MPUPOIbL.

Jemoncmpayuu:

llopmpemwi: A Jl. Tencnu, B.H. Cykaues, B.. Bepnaackuii.

Tabnuyvr u cxemwi: «llumeBble 1enn», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpupognbie coobmectBa», «llenu nuTaHus», «OKOJNOrMYECKas MNHPaAMUIAY,
«buocepa u uenoBek», «IKocucTeMa HIMPOKOJIUCTBEHHOTO Jeca», «IDKocucTema
XBOMHOrO Jeca», «buonenos Bogoema», «ArpoueHos», «IIpumepHsie aHTPOIIOTEHHbBIE
BO3JCUCTBHASL Ha MpUpPOAY», «Baxuelmme MCTOYHMKHA 3arps3HEHUS BO31yXa
U TPYHTOBBIX BOa», «l[louBa — BaxHeilmas coctaBismoomas 6uocheprd», «PakTopbl
nerpaganuu nousy, «llapaukoBsiil 3¢ pexT», «DakTopbl paAOaKTUBHOTO 3arpsA3HEHUS
ounocheps», «O0mas ctpykrypa duocheps», «Pacnpoctpanenue xxu3au B 6nochepey,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriaepona B 6uochepe», «KpyroBopor
a30Ta B IPUPOJACH.
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Obopydosanue: Mojenb-anuaKanus «Tunudaele OMOIEHO3BD», repOapuii
«PactutenbHble coOOIIECTBa», KoJUleKUMH «buoueHno3», «Bpeautenu BaKHEUIIUX
CEJIbCKOXO3SIUCTBEHHBIX KYJBTYp», repOapuyd M KOJJIEKUHWU PACTEHUH U JKUBOTHBIX,
IpPUHAJIeKANIME K Pa3HbIM 3KOJOTMYECKMM TIpylIlaM OJHOTO BuAa, KpacHas kHwura
Poccuiickoit @enepanyn, n300paxeHUs1 OXpPaHIEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.
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IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBbI
1O BUOJIOT'N HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

CornacHo ®I'OC COO ycranaBnuBaroTCs TpeOOBaHUA K pe3yjbTaTaM OCBOCHUS
oOydJaronmuMucs  MpoTrpaMM  CpeaHero  o0miero  oOpa3oBaHWs:  JIMYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yJlbTaTOB OCBOCHUS Mpeamera «BbHOJIOTHS»
BBIJICTICHBl CJIEYIOIINE COCTABIISIONINE: OCO3HAHME OOYYarOIIMMHCS POCCHICKON
rPaXXJIAHCKOW HMAEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTH
¥ CaMOOIIPEICIICHUIO, HATMYME MOTHUBALIMU K 00y4eHHI0 OUOJIOTHH, [IeJICHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKJACHUN JUYHOCTM Ha OCHOBE KIIOYEBBIX I[EHHOCTEH
U HUCTOPUYECKUX TPaJMIMA pa3BUTHS OHMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTh OOYYAIOIINUXCSl PyKOBOJICTBOBATHCS B CBOEH JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMHM, TPUCYIIMMH CHUCTEME OHOJIOrH4ecKoro oOpa3oBaHMs,
HaJM4ue HKOJOTMYECKOIO IMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IEIH U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeameTa «buoJorus» JOCTUTaIOTCS
B €IMHCTBE Yy4YeOHOM W  BOCIHUTATENILHOM JEATEIHbHOCTU B  COOTBETCTBUU
C TPaAUIMOHHBIMU POCCUHUCKUMHU COLMOKYJIbTYPHBIMU, UCTOPHUYECKUMH U JTYXOBHO-
HPABCTBCHHBIMU TICHHOCTSMH, TPHUHATHIMH B OOIIECTBE NIpaBUIaMH W HOPMaMH
MOBEJCHUST M  CIOCOOCTBYIOT  MpoIleccaM  CAaMOIIO3HAHMS,  CaMOBOCIUTAHUSA
U CaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEUW MO3UIIMHU JTUYHOCTH, NMATPUOTU3MA, YBAKCHUS
K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJEHUIO, B3aUMHOTO
YBOKEHUS, OEpPEKHOIO0 OTHOUIEHUS K KYyJIbTYPHOMY HAaCIEIUI0 U TPATULMAIM
MHOTOHAIIMOHAJIbHOrO Hapoaa Poccuiickorr @enepanuu, OPUPOAEC W OKPYKAIOIIECH
cpeze.

JIM9HOCTHBIE pPEe3yJbTaThl OCBOCHHS Y4eOHOTo mpeaMera «bHonorus» TOMHKHBI
OTpa)kaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYyYaloIIMUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHONW BHYTPEHHEW TMO3MUIMEH JIMYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OPHCHTAIINHA, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOITUX TPAIUITHOHHBIM
[EHHOCTSIM POCCHUHCKOro 0O0IlecTBa, paCHIMPEHUE KU3HEHHOIO OIbITa W OIbITa
JEATEIbHOCTH B TIPOILIECCE pEAIM3alUM OCHOBHBIX HAIpPABICHUN BOCIUTATEIBHOM
NEATEeIbHOCTH, B TOM YUCJIC B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TIMO3HWIMK OOYYarOIIEToCs KaK aKTHBHOTO
1 OTBETCTBEHHOT'O YJIC€HA POCCUICKOr0 OOIIECTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHOH TBOPUYECKOW IEATEIHHOCTH IMPH CO3JAaHUU YUEOHBIX
IIPOCKTOB, PEIICHUM YYCOHBIX W MTO3HABATEIBHBIX 33/1a4, BBIMOJTHEHUN OMOJIOTHICCKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpPEAEIATh COOCTBEHHYIO MO3HUIMIO MO OTHOLICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU B OOBSICHSTSH €€;

YyMEHHUE YYWUTHIBAaTh B CBOUX JCHCTBHSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUSL JIIOJIC C pa3sHbIMU YOCKICHUAMH, KYJIbTYPHBIMH IIEHHOCTSIMU
1 COLIMAJIBbHBIM ITOJIOKEHHEM

TOTOBHOCTh K COTPYJAHHYECTBY B MPOIIECCE COBMECTHOTO BBHINIOJIHCHHUS YUEOHBIX,
MO3HABATEILHBIX W MCCIIEIOBATEILCKAX 3a7ad, YBAKUTEIHPHOEC OTHOIICHHUE K MHEHHUIO
OTITIOHECHTOB TIPH O0CYKJICHUH CIIOPHBIX BOTIPOCOB OMOJIOTHUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapPHOM U BOJIOHTEPCKOM JCATCIBHOCTH;

2) NaTPpUOTHYECKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW TPaXTAHCKON WICHTUYHOCTH, TaTPHOTHU3MA,
YBAXKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepern PoauHON, ropaoctu
32 CBOM KpaW, CcBOXO PoauHy, CBOWM S3BIK M KYJbTYpPY, MPOLIJIOE M HACTOSLIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOLIECHUE K IPUPOAHOMY HACJIEAUIO W MAMSATHUKAM IPUPOBI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CITIOCOOHOCTh OLIEHMBATh BKJIaJ POCCUMCKUX YYEHBIX B CTAHOBIICHHE U Pa3BUTHE
OMOJIOrMH, MOHUMAaHUE 3HAUYCHUS] OMOJIOTMM B MO3HAHUM 3aKOHOB MPHUPOJIBI, B JKU3HU
4yeJIoBeKa ¥ COBPEMEHHOI'0 00111eCTBa;

uaerHas yOoexkJIEeHHOCTh, TOTOBHOCTh K CIy>KeHHI0O OTEYecTBYy M €ro 3alluTe,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHHWE JTUYHOTO BKJIaJ1a B TIOCTPOCHHUE YCTONYHUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIICHHUE K CBOMM POJUTENISIM, CO3JAHUID CEMBH HAa OCHOBE
OCO3HAHHOI'O MPUHATUS LEHHOCTEW CEMEWHOW XKU3HHU B COOTBETCTBUU C TPAIULIUSIMHU
HaponoB Poccuuy;

4) 3CTeTHYECKOTr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas OCTETHKY ObITa, HAay4HOTO
¥ TEXHHYECKOTO TBOPYECTBA, CTIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAaHNE YMOIIMOHAIILHOTO BO3/ICHCTBHSI )KUBOU MTPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPKCHHIO B PA3HBIX BUIaX HCKYCCTBA, CTPEMJICHUE TIPOSIBIIATh
KadecTBa TBOPUYECKOM JTUIHOCTH;
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5) ¢pu3n4ecKoro BOCHUTAHUS:

NOHMMAHHUE U peanu3alus 3J0pOoBOro M 0e30macHOro olOpasza XU3HU (310pOBOE
NUTaHUEe, COONIOICHNE TUTHCHUYECKUX MPaBWJI U HOPM, COATaHCHUPOBAHHBIA PEKUM
3aHSATUN U OT/ABIXA, PETyJigpHas (U3NUecKas aKTUBHOCTD), OEPEKHOI0, OTBETCTBEHHOT'O
U KOMIIETEHTHOIO OTHOLIEHUS K COOCTBEHHOMY (U3MYECKOMY M IICHUXHYECKOMY
3JI0POBBIO;

NOHMMAHHE LIEHHOCTU MPaBUJI UHJIMBUIYAJbHOTO U KOJJIEKTUBHOIO O€3011aCHOTO
MOBEACHUS B CUTYALMX, YTPOKAOIINX 310POBBIO U )KU3HU JHOJEH;

OCO3HaHWE TIOCIEACTBUNA W HEMPUATHE BPEIHBIX TMPUBBIYEK (YHOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIo BOCIMTAHMS:

TOTOBHOCTb K TPYly, OCO3HaHUE IIEHHOCTH MaCTE€PCTBA, TPYI0JII00UE;

FOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJOTHMYECKOM U COLUUAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATh M CaMOCTOSATEIIBHO
BBITIOJTHSITH TaKylO0 JEATEIbHOCTD;

UHTEpPEC K pa3iuuHbIM cdepam npodhecCUOHATBHOM JeATEeIbHOCTH, YMEHHUE
COBEPIIIATh OCO3HAHHBIN BHIOOp Oymymiedl mpodecCur U peaaTnu30BBIBaTh COOCTBCHHBIC
YKU3HEHHBIE TUUIaHbI;

TOTOBHOCTB U CITOCOOHOCTh K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKECHUU
BCEH JKU3HU;

7) 3K0JI0rHYeCKOro BOCIIUTAHUSA:

HKOJIOTMYECKU LEIECO00pa3HOE OTHOIICHHE K MPHUPOAE KAaK HCTOYHUKY >KH3HU
Ha 3emJIe, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIIEHUE  YPOBHS  HKOJIOTMYECKON  KyJIbTYypbl: NPUOOpETEHHE  OIbITa
IUIAHUPOBAHMS TTOCTYIKOB UM OLEHKH MX BO3MOYKHBIX MOCIEACTBUN JUJISl OKpY>KArolIei
Cpenbl,

OCO3HaHHE rI00aJbHOT0 XapaKTepa SKOJIOTHYECKUX NPOOJIEM U MyTEH UX PEIICHHUS;

CIIOCOOHOCTh HCIOJIB30BaTh IMPHOOpETaeMble MpPU HU3YYEHUH OMOJIOTMM 3HAHUS
Y YMEHUS NIPU pEelIeHUH TPOOIIEM, CBSI3aHHBIX C pallMOHAIbHBIM IPUPOOIIOIb30BAaHUEM
(cobmoleHne TpaBWJ TIOBENEHUS B MPHUPOJAE, HAIMPABICHHBIX HA COXPaHEHHE
paBHOBECHSI B 9KOCHUCTEMAaX, OXPaHy BUIOB, IKOCHCTEM, Ouochepnl);

AKTUBHOE HENPUATHE JCHUCTBUM, NPUHOCAIIMX BPEI OKPYXKAIOMIEH NPUPOTHON
cpele, YMEHHE IPOrHO3MpPOBaTh HEOJArONpPUATHBIE 3KOJOTUYECKHE IOCIEICTBUS
IPEANPUHAMAEMBIX I€UCTBUM U NIPEJOTBPALLATH UX;

HaJU4HMe PA3BUTOTO SKOJOTMYECKOIO MBIIUIEHUS, HKOJIOTMYECKON KYJIbTYpHI,
OMbITa ACSATENBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMU B TO3HABaTEJIbHOM, KOMMYHUKATUBHOM W COLMAJIBHOM MPAKTUKE, TOTOBHOCTH
K YYACTHIO B IPAKTUYECKOM JESATEIBHOCTH YKOJIOTHYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOILECTBEHHOM MNpPaKTUKH, OCHOBAHHOTO HA JUAJIOre KYyJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEpIIICHCTBOBAHNE S3BIKOBOM W UWTATENIbCKOW KYJIBTYPHl Kak CpeACTBa
B3aMMOJEHCTBUS MEKY JIOAbMH U MO3HAHUS MUPA;

NOHMMAaHHUE crienn()UKN OMOTIOTMH KaK HayKH, OCO3HAHHE €€ PO B YOPMHUPOBAHUU
paIMoOHaIBPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IEJIOCTHOTO TMPECTAaBICHUS
00 OKpy»KarolleM MUpE Kak O €IMHCTBE IMPUPOJIbl, YEIIOBEKa U OOLIECTBa, B MMO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpoOJeM COXpaHEHUs MPUPOJAHOIO
paBHOBECHS;

yOeX/€HHOCTh B 3HAYUMOCTH OMOJOTMM I COBPEMEHHOM LMBUIM3ALUU:
o0OecrieyeHUss HOBOTO YpPOBHS pPa3BUTUS MEIULMHBI, CO3JaHME IEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pPEIIAaTh PECypCHbIE MPOOJIEMbl Pa3BUTHSA YEJIOBEUECTBA,
noMcKa NyTed BbIXOJA W3 TJ00AJIbHBIX HKOJIOTMYECKUX MpodiieM u olecnedyeHus
nepexojia K yCTOWYMBOMY DPa3BUTHIO, PAIMOHATBHOMY HCIOIB30BAaHUIO MPHUPOIHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOTYYCHUH OMOJIOTMUYECKUX 3HAHUM B IIEJISX MOBBIIICHHUS
oOmiell KyJbTypbl, €CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH, KaK COCTaBHOW 4acTu
(GYHKIIMOHATEHOW TPaMOTHOCTH 00y4JaroIuxcs, (GOpMUPYEMON PU N3YIEHUU OMOJIOTHH;
MOHMMAaHNE CYITHOCTH METOJIOB IMO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HAyKaX,
CHOCOOHOCTB MCIIONIb30BATh MOJIy4aeMbl€ 3HAHUS J1JIs1 aHAJIN3a U OOBSICHEHUS SIBICHUN
OKpY)KalolIeT0 MHpa W TMPOUCXONAIIMX B HEM W3MEHEHWH, YyMEHHE JeJaTb
00OCHOBaHHbIE 3aKJIIOUEHUSI Ha OCHOBE HAy4YHBIX (AKTOB M HMMEIOIIMXCS JaHHBIX
C LEJIbIO MOITYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTB CAMOCTOSITENIBHO UCIIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS 1S PELICHHUS
po6JieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IEHHOCTH HAyYHOH JESATEeIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
MPOEKTHYIO M UCCIIEOBATENbCKYIO IEATEIbHOCTh HHANBHUIyaIbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTh K HENPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY TIOJTyY€HHUIO HOBBIX 3HAHH 11O OMOJIOTUU B COOTBETCTBHUHU C JKU3HEHHBIMU
NOTPEOHOCTSIMHU.

B mpornecce gocTmkeHHs] TMUHOCTHBIX PE3yIbTaTOB OCBOCHUS OOYYAIOIIUMUCS
IPOrpaMMbI 110 OMOJIOTMH Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHus y 00yUyaroumxcs
COBEPILIEHCTBYETCS SMOLIMOHAJIbHBINA MHTEIIEKT, MpeAnoiararomnii copMUpOBaHHOCTS:
CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJETh HAIIPABJICHUS pa3BUTHsI COOCTBEHHOM 3MOLIMOHANILHOM c(epbl, ObITh
YBEpPEHHBIM B ce0¢€;

CaMOpPETYJIMPOBAHMs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBE/ICHNE, CIOCOOHOCTH aIallTUPOBATHCS K AMOIIMOHAIBHBIM
MU3MEHEHUSM U MPOSIBISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;;
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BHYTPEHHEM MOTHMBALlMM, BKJIIOYAKOLIEH CTPEMIICHHE K JOCTHKCHUIO LIENIH
U yclieXy, OITUMHU3M, HHUIUATUBHOCTb, YMEHHME [EHUCTBOBATH, HCXON1 H3 CBOMX
BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMAaTh AMOLMOHAIBHOE COCTOSHUE
IPYTUX, YYUTBIBaTh €ro TIpH OCYIIECTBICHUM KOMMYHHUKAlMM, CIIOCOOHOCTb
K COYYBCTBUIO U COIIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, POSIBIISITH UHTEPEC U pa3peliaTb KOH(PIUKTHI.

METANIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIC pe3ybTaThl OCBOCHHS ydeOHOTO TmpeameTa «buomorus
BKJIIOYAIOT:  3HAUYMMble Uil  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOYHAIOIIMXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIEHAYYHBIE TOHSATHS, OTPaKAOIINE
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPa U CreU(DUKY METOJ0B IMO3HAHMUSI, UCTIOTIb3YEMBbIX
B €CTECTBEHHBIX HaykaxX (BEIECTBO, PHEPTHs, SBJICHHE, MPOIIECC, CUCTEMa, HAYYHBIN
dbakT, NpPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBAHUE,
HaO0JI0ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC YUeOHbIE JEHCTBUA

(mo3HaBaTeNbHEIE, KOMMYHUKATUBHBIE, pEryJISTUBHBIC), o0ecrneynBaroIue
dbopmupoBanue (HYHKIIMOHATLHOH TPAaMOTHOCTH M  COLMAIBHOM  KOMIIETEHIIMH
oOyyarormxcs, CIIOCOOHOCTH 00yJaromuxcs HCIOJIb30BaTh OCBOCHHBIE

MCKANCHUINIMHAPHBIC, MHWPOBO33PCHUYCCKNC 3HAHUA W YHUBCPCAJILHBIC y‘-I€6HBI€
I[GﬁCTBHSI B II03HABATEILHOU U COHH&HBHOﬁ IIPAKTHKC.

Ilo3HaBaTeJbHbIC YHHBEPCAJIbHbIE Y4eOHbIC JeHCTBUA
Ba3oBble joruveckue 1eiicTBUs:

CaMOCTOATENBbHO (HOPMYTUPOBATh U AKTYaJIU3UPOBAThH MPOOIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

MCIIOJB30BaTh PU OCBOCHUU 3HAHUUN MPHUEMBI JIOTMYECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHMUS, KiTaccH(PHUKaIiy, 0000IECHNS ), PACKPBIBATH CMBICIT OMOJIOTHIECKUX
NOHATUHN (BBIACNATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMHU
MOHSTUSAMH);

ONPENEIATh UEIHN ACITEIbHOCTH, 3a/1aBasi MAPAMETPbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTH PE3YJIbTaThl ICSITEIHLHOCTH C TOCTABJICHHBIMU LIETISIMU;

HCITOJIB30BaTh OMOJIOTHICCKUEC TIOHITHS JIJIs1 00BsICHEHUS (DaKTOB U SIBJICHUH KUBON
IPUPO/IBI,

CTPOUTH JIOTUYECKHUE pacCyX ACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, 10 aHAJIOTHUH),
BBISBJISITh  3aKOHOMEPHOCTM W MPOTUBOPEUHS B PAcCMaTpPUBAEMBIX SIBICHUSIX,
(GbopMyIMPOBATH BHIBOJIBI U 3aKITIOUYEHUS;

MPUMEHSATh CXEMHO-MOJICTIbHBIC CPENICTBA ISl TMPEJCTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUNIA
Pa3HOTro PO/Jia, BBHIABICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;
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paspabareiBaTh IIAH pEIICHWS MPOOJIEMBI C YyYEeTOM aHaIu3a HMEIONTUXCS
MaTepHAIbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTb, OICHUBATH COOTBETCTBUE PE3YJIHTATOB
1eJIsIM, OLICHUBATh PUCKH MOCTEACTBUMN JACSATEIBHOCTH;

KOOPJIMHUPOBATh M BBHITIOJHATH PabOTy B YCIOBHSX peaTbHOTO, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pPa3BUBATh KPEaTUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciieoBaTe/ibCKue AeiiCTBUS:

BIIQJICTh HABBIKAMHU YYEOHO-UCCIIENOBATENLCKOW U TMPOEKTHON JESTENbHOCTH,
HaBbIKAMHU  pa3pelieHust mpobiem, o01anaTe CHOCOOHOCTBIO U TOTOBHOCTBIO
K CaMOCTOSITEIHHOMY ITOMCKY METOJOB PENICHUS MPAKTUYECKUX 3aj]1ad, MPUMCHCHHUIO
Pa3IUYHBIX METO/IOB MTO3HAHMS,

WCITOJIB30BATh PA3IUYHBIC BUJIBI ICSITCIHHOCTH TI0 IMOTYYEHUIO HOBOTO 3HAHUS, €TO
WHTEPIPETAINH, TPEOOPA30BAHMIO U IPUMEHECHHIO B YICOHBIX CUTYAIHIX, B TOM YHCIIE
IIPU CO3/IaHUM YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIA THUI MBINUICHUS, BJIAJE€Th HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTH U HOPMYIMPOBATH COOCTBEHHBIE 337]a41 B 00pa30BaTEIIbHON IEATEILHOCTH
Y )KM3HEHHBIX CUTYaIUsX;

BBISIBJIATh MIPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATH 33/]1a4y, BbIJIBUTaTh
TUTIOTE3Y €€ PeIICHUs, HaXOIUTh aprYMEHTHI JUIsl JOKa3aTeIhCTBA CBOMX YTBEP KICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS,;

aHAM3UPOBATh TOJNYYCHHBIC B XOJE PEIICHHs 3aJaddl Pe3yJIbTaThl, KPUTHICCKU
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh M3MECHEHNUE B HOBBIX YCIIOBHSX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBAThH MPUOOPETEHHBIN OIIBIT,

OCYIIECTBJISTH IIEJICHANPABIICHHBIHN MOMCK MTEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBHUS
B Npo(heCCUOHAIBHYIO CpENy;

YMETh TMEPEHOCUTh 3HAHWS B TIO3HABATEIBHYI0 M MIPAKTUYECKYIO 00IacTH
KU3HEEATEITBHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTEH;

BBIJIBUTATh HOBBIC UJICH, TTPEIaraTh OPUTHHAILHBIC TOAXObI U PEIICHNUS, CTABUTh
POOJIEMBI U 33J1a4YH, TOMyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

OPHEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHHWKAX HWH(MopMmaiu (TeKCTe ydeOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOM JINTepaType, OMOJIOTHYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX ~0a3ax daHHbIX, B HHTepHeTe), aHAIM3UpPOBaTh HHGPOPMAIIUIO
pPa3JIMYHBIX BUJIOB U (POPM MpE/ICTABICHUS, KPUTUUECKH OIEHUBATh €€ JOCTOBEPHOCTh
Y HEMIPOTUBOPEYUBOCTE;

(bopMyIHUPOBATh 3aMPOCHl U MPUMEHSTH PA3IUYHBIC METOBI IPU ITOMCKE U 0TOOpPE
Ouonornyeckoi nHGOpMaIN, HEOOXOIUMOM J1JIsi BHITIOJIHEHUSI YUEOHBIX 33714,
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npuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIbTYpPY AKTHBHOI'O HCIOJIB30BAHMS Pa3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (POPMY NMPEACTABICHUS OMOJIOTHUECKON
uHbopMaIuu (CXembl, TpaduKH, JUArpaMMbl, TAOIHUIIBI, PUCYHKH U IPYTOe);

MCIIONIb30BaTh HAYYHBIN SI3bIK B KQ4eCTBE CPEJCTBA MPHU paboTe ¢ OMOIOTHIECKON
uHbopMaluel: NPUMEHATh XUMHUYECKUE, (PU3MUECKHMEe W MaTeMaTU4YeCKUue 3HaKU
U cuMBoibl,  (GopmMmynbl,  abOpeBUaTypy,  HOMEHKJIATypy,  HCIIOJIb30BaTh
Y Ipe00Pa30BhIBAaTh 3HAKOBO-CUMBOJIUYECKHE CPEACTBA HATJISTHOCTH;

BJIa/IETh HAaBBIKAMU PACHO3HABaHMS M 3alIUThl MH(pOpMaluu, UHHOPMALMOHHON
0€30MaCHOCTH JIMYHOCTH.

KoMMmyHUKAaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIEe AeiiCTBUS
Oo0menue:

OCYIIIECTBIIATh KOMMYHHKAIIMM BO BceX cdepax >XKU3HU, aKTHBHO yYacTBOBATh
B JUAJIOTe WM JHUCKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCUTEIILHO BBIITOJIHCHHUS IpejlaracMoi 3a/1aqu,
YUUTHIBAaTh WHTEPEChl M COTJACOBAHHOCTH IMO3UIUH JPYTHX YYAaCTHUKOB JHajora
WM IUCKYCCUH);

pacrio3HaBaTh HEBepOAJbHBIC CpEACTBA  OOINCHWSA, IIOHMMAaTh 3HAYCHHC
COILIMAJILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBCHHUS KOH(IMKTHBIX CHTYaIlUi, YMETh
CMSATYATh KOH(JIMKTHI M BECTH ITEPETOBOPHI,

BJIQJICTh PA3IUYHBIMU CIOCOOAMH OOIICHHWS HM B3aWMOJCHCTBHS, ITOHUMATh
HaAMEPEHHUsI JAPYTHUX JIIOJCH, MPOSBIATH YBaXKHUTEIBHOE OTHOIICHHWE K COOCCEIHUKY
U B KOppPEKTHOM (hopme HOpMyTHpOBaTH CBOU BO3PAKCHUS;

pa3BEepHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PECHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMmecTHas1 1€eATEJIBHOCTD:

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUIYATBLHON pabOThI
IIPY pEIICHUN OMOJIOTHYECKOU MPoOJIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh IPUMCHEHUS
TPYIIOBBIX (HOPM B3aMMOJICHCTBUS PU PEIICHUH YUeOHOM 3a/1au;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBHUI C YUETOM OOIINX MHTEPECOB
Y BO3MOKHOCTEHN KaXJ0r0 YJIEHA KOJUICKTHBA;

MIPUHUMATH LIEJIM COBMECTHOU AEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBHS 10 €€ TOCTHKEHUIO: COCTABJIATH IIJIaH JEUCTBUM, PACTIPEIEIISTH POJIU C YYETOM
MHEHHUI YYaCTHUKOB, 00CYK/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIAJia M KaXKJOTO yYaCTHHKA KOMAaHJIbI B OOIIMIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Mpeyiaratb HOBBIE IPOEKTHI, OIEHUBATh UAEU C [O3ULIUU HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;
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OCYIICCTBIIATh ITO3UTUBHOC CTPATCIHYCCKOC IMOBCACHNUC B PA3JIMYHLBIX CUTYyallUAX,
IIPOABIIATE TBOPUCCTBO U B006pa}K€HI/IC, OBITH HMHHNIIMATHBHBIM.

PerynsitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBUA
Camoopranusanus:

HCIIOJIL30BAaTh OMOJIOTHYECKUE 3HAHUS JJIs1 BBIABIICHUA HpO6J’IGM N UX PCIICHUA
B )KM3HEHHBIX U yUE€OHBIX CUTYyaIUX;

BBI6I/IpaTB Ha OCHOBE OHMOJIOTMYECKUX 3HAHHUU LCJICBLIC U CMBICIIOBBIC YCTAaHOBKHU
B CBOMX JEHUCTBUAX M MOCTYNKAX MO OTHOLICHUIO K KWBOM MPUPOJIE, CBOEMY 3/I0POBBIO
Y 3710POBbIO OKPY’KAOIIUX;

CaMOCTOSITENIFHO ~ OCYIIECTBIISITh  MMO3HABATENbHYIO JI€ATEIHHOCTh, BBISBIISTH
npoOsieMbl, CTaBUTh M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B OOpa3oBaTENbHOMU
ACATCIIBHOCTU W ) KU3HCHHBIX CUTYAIHAX,

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUs MPOOJIEMbl C YYETOM HMEIOLIUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATMIOYTEHUIA;

AaBaThb OLCHKY HOBBIM CUTYAlUAM,

paciupsATh paMKU YY4E€OHOI0 MPeMETa Ha OCHOBE JIMYHBIX MTPENOYTEHUN;

JeJlaTh OCO3HAHHBIN BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTb
3a pelleHue;

OLICHHMBATH MPUOOPETEHHBIH OTIBIT;

CIoCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSABICHHUIO IIMPOKON 3PYAULMU B Pa3HbIX
o0jacTsX 3HaHWM, MOCTOSHHO IIOBBIIIATH CBOM 00pa3oBaTENbHBI W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

aBaThb OLIEHKY HOBBIM CHUTYyallMsIM, BHOCHUTH KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIBTATOB LESAM;

BJIa/IETh HaBbIKAMH I103HABATEIbHOU pe(EKCHH KaK OCO3HAHMS COBEPILAEMBIX
JNEUCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, HCIOJb30BAThH
npueMbl peIeKCUu IJIsl OLIEHKU CUTYalluU, BEIOOpA BEPHOTO PEILICHUS;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATH PEIICHUSA 110 UX CHUKECHUIO;

IIPUHAMATh MOTHBBI U apPTYMEHTBI IPYTUX [PH aHAIU3€E PE3YJIbTATOB AEATEIBHOCTH.

IIpunsaTHe ceds1 U APYIUX:
IPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA,
IIPUHUMATh MOTHBBI M apPTYMEHTBI IPYTUX IIPU aHAIU3E PE3YJIbTATOB JEATEIBHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKY;
pa3BUBATh CIOCOOHOCTh MIOHUMATh MUP C TO3ULIMU IPYTOTo YEIOBEKa.

NNPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs mporpamMmMbl COO mo 6monorun Ha 06a30BOM
YpOBHE BKJIIOYAIOT crienupudeckue s yaeOHoro mpenmera «buonorus» HaydHBIE
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3HAHMS, YMEHHS M  CIOCOOBbl  JCHCTBUH IO  OCBOCHHUIO, HMHTEpIpETalun
U NpeoOpa3oBaHUIO 3HAHUWM, BBl JAESITEIBHOCTU MO IMOJYYEHUIO HOBOTO 3HAaHUS U
OPUMEHEHUIO 3HAHUW B pa3MYHbIX YYEOHBIX CHUTyallUsX, a TaKKe€ B peaJbHBIX
KU3HEHHBIX CUTYyallWsX, CBSI3aHHBIX C Ouosorneid. B mporpamme mpeameTHbIE
pe3yJIbTaThl MIPEAICTABICHBI IO FOJIaM 00yUYEHUsI.

[IpenMeTHbIC pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 kiacce
JOJIKHBI OTPaXkKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYUYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpPAa U HAyyHOTO MHMPOBO33PEHHS, O BKJIAJE€ POCCHUMCKUX U 3apyOEKHBIX YUCHBIX-
OuonoroB B pa3BuTHE OHOJOrMHU, (YHKUMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa
JUTSl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHHWE OMOJIOTMYECKUX TEPMHUHOB M MOHATUMN: >KU3Hb,
KJIETKa, OpraHu3M, MeTaboIm3M (0OMEH BEIIECTB U MPEBPAIEHNE YHEPTHUH ), TOMEOCTa3
(camoperynsiuus), ypOBHEBasi OpraHM3alusl >KUBBIX CHUCTEM, CAMOBOCIPOHU3BE/ICHUE
(penpoayKuusi), HacJIeCTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME u3Jaratb  OHOJOTrMYecKHe Teopuu  (KJIETOYHAs, XpOMOCOMHas,
MyTal[MOHHAs, LIEHTpaJbHas JOrMa MOJIEKYJIIpHOM Onosoruun), 3akonsl (I'. Mengens, T.
Moprana, H.1. BaBunosa) u ydenust (0 LEeHTpax MHOroooOpasus M IPOUCXOXKICHUS
KyJabTypHBIX pactenuii H.M. BaBumnoBa), ompenenarh TpaHUllbl UX MNPUMEHUMOCTH
K )KUBBIM CUCTEMaM;

YMEHHME BIIQJIETh METOJAaMH HAay4YHOrO II03HAaHUS B OWOJIOTUU: HaOIIO/IEHNE
U OINHCAHHUE JKHUBBIX CHUCTEM, MPOLECCOB W SBJICHUW, OpraHU3alMs W MPOBEICHUE
OMOJIOTMYECKOIO SKCIEPUMEHTA, BBIJBH)KEHHE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXJy UCCIEJYEMbIMU BEIMYMHAMH, OOBSCHEHUE IOJYUYEHHBIX pPE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHA, TEOPU M 3aKOHOB, YMEHHUE JeNaTh BBIBOJIbI
Ha OCHOBAHMH ITOJYYEHHBIX PE3YJIBTATOB;

YMEHUE BBLACIATH CYLIECTBEHHBIE INPHU3HAKM BHUPYCOB, KIETOK IPOKapHOT
U DYKApUOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEUIECTB W NPEBPAILCHUS SHEPrUM B KIETKE, (POTOCHHTE3A,

IJIACTHYECKOTO u HHEPreTUICCKOTO oOMeHa, XEMOCHHTE3a, MHTO3a,
MeHo3a, OIUIOJOTBOPCHUS, Pa3MHOXKCHHS, WHIUBUAYAIBHOT'O Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHATh TIOJMyYEHHBIC 3HAHWS I OOBSCHEHUS OMOJOTHYCCKUX
IIPOIIECCOB M SABJICHHUH, JIJIS IPUHATHS MPAKTHUCCKUX PEIICHUN B TIOBCEIHEBHOM KU3HU
C LIeNbI0 00ecTieYeHus OE30MaCHOCTH CBOETO 37I0POBBS U 3/I0OPOBBSI OKPYIKAOIIHX JIFOCH,
COOJIIOZICHUST HOPM TPAaMOTHOTO TIOBEJCHUS B OKPYXKAaIOMIEH NPUPOIHON Cpere,
MOHMMaHWE HEOOXOJUMOCTH HCIOJB30BAHUS JOCTHKECHUH COBPEMEHHOW OHOJIOTHUH
¥ OMOTEXHOJIOTUH JJISI PAIIHOHAIBHOTO TIPUPOIOTIOH30BAHUS;
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YMEHHE pellaTh AJE€MEHTAPHbIE TEHETUYECKHUE 3a7a4yl Ha MOHO- U JUTHOpPUIHOE
CKpElIMBaHue, CICTUICHHOE HAacleJOBaHUEe, COCTaBIATh CXEMbl MOHOTHOPHIHOTO
CKpEIMBaHUS JIJIsl TPEJCKa3aHus HACIEAOBaHUS MPU3HAKOB Y OPTaHU3MOB,

YMEHUE BBINOIHAThH TA0OPATOPHBIE U MPAKTUYECKUE pabOThI, COONIIOAATh MIpaBuia
pu paboTe ¢ y9eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE  KPUTHYECKM  OIEHHMBaTh M  HUHTEPIPETHUPOBATH  HUH(POPMAIUIO
OMOJIOTUYECKOTO COJIEpKAHUs, BKIIOUAIOINIYIO TCEBIOHAYUYHbIE 3HAHUS W3 Pa3IMYHBIX
HMCTOYHUKOB (CpeCTBa MAacCOBOM HMH(OpPMAlUU, HAYYHO-MOMYJSPHBIE MaTepUaIb),
STUYECKUE AaCMHEKThl COBPEMEHHBIX HUCCIEJOBAaHUM B  OWOJIOTMH, MEIMIIMHE,
OMOTEXHOJIOT U,

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC M YCTHBIC COOOIICHMs, 00001Ias
OMOJIOTUYECKYI0O MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUIHBIN anmapat OHMOJOTHH.

[IpeameTHBICE  pe3ydbTaThl  OCBOCHHS ~ ydeOHoro mpeamera  «bmomorns»
B 11 Ki1acce 10MKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIU OUOJIOTUHU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POpPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI
MHUpa U HAYYHOIO MHUPOBO33PEHMS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUCHBIX-
OMOJOTOB B  pa3BUTHE OWOJIOTHM, (YHKIIMOHAIBLHON TI'PaMOTHOCTH YeJIOBEKa
JUISL PEIICHUS AKU3HEHHBIX 3a]1a4;

YMEHUE PACKpBIBaTh COJAEp>KaHWE OUOJOTHYECKUX TEPMHUHOB W TOHSATUN: BUJ,
MOMYJIANNS, TeHOMOHA, SBOJIONUSA, JBIKYIIHE CHIBI ((aKTOphI) SBOJIOIHH,
MIPUCTIOCOOJICHHOCTh  OPTaHM3MOB, BHJ000pa30BaHUE, DSKOJOTHYECCKUE (aKTOPHI,
HKOCHUCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEIYLUEHTHI, LIENU MUTAHUS, IKOJIOTHYECKas
nvpamMujia, OuoreoieHos, onocdepa;

yMEHUE Hu3JlaraTh Ouoyiormueckue Teopuu (dBojronuoHHas teopus Y. JlapBuHa,
CHUHTETUYECKass TEeOpHsl DBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoactea K.M. bspa, dyepenoBaHusi TJIaBHBIX HANpaBICHUW W MYTEH 3BOIIOLUU
A.H. Cesepuioa, yuenus o 6uochepe B.M. BepHaackoro), onpeaenst rpaHUIbl UX
MPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

YMEHHME BIIQJIeTh METOJAaMU HAy4YHOrOo IMO3HAHUSI B OWOJOTHMU: HAOIIOJICHUE
U ONUCAaHHE >XUBBIX CHUCTEM, MPOLECCOB U SIBICHUW, OpPraHU3alMs U MPOBEICHHE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIJBH)KCHUE THUIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTU
MEXIY HCCIEIyEeMbIMH BEIMYMHAMHU, OOBSCHEHHWE TOJYUYECHHBIX PE3YJIbTATOB,
WCIIOJIb30BaHHBIX HAayYHBIX MOHSATHUM, TEOPUA M 3aKOHOB, YMEHHE JeJIaThb BBIBOJIbI
Ha OCHOBAHHH MOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIJICIATH CYHIECTBEHHBIE NMPU3HAKU CTPOEHUSI OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJISAIIUHA, TPOAYIICEHTOB, KOHCYMEHTOB, PEIAYLICHTOB, OHWOTEOIICHO30B
Y DKOCHUCTEM, 0COOCHHOCTH MPOIIECCOB: HACIIEICTBEHHON N3MEHYUBOCTH, €CTECTBEHHOTO
oTOOpa, BUA00Opa30BaHUs, TPUCTOCOOICHHOCTH OPTaHU3MOB, ACHUCTBUS SKOJIOTUYECKUX
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(dakTOpoB Ha OpraHU3MBbI, MEPEHOCAa BEIIECTB M IOTOKA SHEPTUUM B JKOCHUCTEMaX,
AHTPOIIOTEHHBIX M3MEHEHUI B DKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIECTB
1 OMOTCOXMMHUYECKHX ITUKIIOB B Omocdepe;

yMEHUE TPUMEHSATh T[OJYyYEHHbIE 3HaHUS JUIsi OOBACHEHHS OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, JIJISl IPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHON KU3HU
C LIeTIbI0 0OecTiedeHns: 0€30IaCHOCTH CBOETO 3/I0OPOBbS U 37I0POBbS OKPY>KAOIIUX JIIOJIEH,
COONIOACHHUST HOPM TIPaMOTHOIO TIOBEJACHUS B OKpY’KaloLIeHd MNpUPOAHON Cpene,
MOHMMAaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHHM COBPEMEHHOW OHMOIOTHH
JUTSL palliOHAIBHOTO MPUPOJIONIOJIb30BAHUS;

yMEHHUE peniaTh dJIEMEHTapHble OWOJOTHYECKHUE 3aJadyH, COCTABISTH CXEMBI
MepeHoca BEIeCTB U DHEPTUM B IKOCHUCTEMax (LIeTH MUTaHUs ),

yYMEHHE BBITIOIHATH J1a00paTOpHbIE U MPpaKTUIeCKhe padoThl, COOMI0AATh MpaBuiia
pu paboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHUE  KPUTHYECKH  OICHMBAaTh M  HMHTEPIPETUPOBATh  MH(OOpMAIUIO
OMOJIOTMUECKOTO COJEpPKAHUs, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS U3 Pa3IUIHBIX
HMCTOYHUKOB (Cpe/ICTBa MAacCOBOM HMH(OpMAlUU, HAYYHO-TIOMYJSPHBIE MaTepUaIbl),
paccMaTpuBaTh ri00ajJbHbIE YKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (HOPMHUPOBATH
110 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W YCTHBIE COOOLIEHMs, 0000mIas
OMOJOTUYECKYI0O MHPOPMALIUIO M3 HECKOJbKUX MCTOYHMKOB, TPAMOTHO HCIIOJIb30BATh
NOHATUIHBIN anmapat OMOJOTUH.
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10 KUJIACC
HaunmenoBanue
No KommuaectBo OcHOBHBIE BUABI ACATESIIHHOCTH
pa3aenIoB U TEM [Iporpammuoe coaepxanne
n/n 4acoB 00y4aromuxcs

y4eOHOro npeamera

Tema 1. buoJiorusi Kak HayKa

YKABOW NPUPOBI

npupoAabl (HadIOIeHHE,
IKCIIEPUMEHT, OITUCAHHE,
U3MepeHue, KiaccupuKanmsi,
MOJIEIIMPOBAHUE, CTATHCTUYECKAs
00paboTKa TaHHBIX).

1.1 | buonorwus B cucteme 1 buonorus kak Hayka. CBS3M OHOJIOTHH PackpsiBaTh coqiepkaHnue TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUYECKIUMU Y IIOHATUN: HAYYHOE MUPOBO33pEHHUE,
U IPyTUMH €CTCCTBCHHLIMU HayKaMH, Hay4YHas KapTHHA MUPA, HAYYIHBIH METO/,
dbunocodueit, peauruei, STUKOMU, THIIOTE3a, TCOPHA, METObI
ACTETHKOMU M MpaBoM. Poitb Oronorun HCCICAOBAHNAL.
B )OPMHPOBAHHY COBPEMEHHOH HAYIHO# XapakTepHu30BaTh OMOJIOTHIO KaK HAyKYy,
KapTuHbI MUpa. Cuctema OMOJOTHUECKUX e MCCTO M POJIb CpeI APyrix
Hayk. €CTECTBEHHBIX HaYK.
[TepeuncaTs pa3aeibl OMOIOTHN

Aemoncmpayuu: B COOTBETCTBHE C 00BEKTAMHU U3YUCHHUSI.
Llopmpemer 1. lapsun, I. Mennen, HaspiBaTh BaxxHEHIIME OTPACIIU
H. K. Konbuos, Jlk. Yorcon n @. Kpuk. | gy010ryqeckix snanmit n 3a/1a4H,
T a6flbf'14bl u cxemwul: «MeToabl TO3HAHUS crosmue mepen 6uomorneii XXI b.
YKUBOU IIPUPOJIBI»

1.2 | MeToasl mo3HaHUS 1 MeTo1bl MO3HAHUS JKUBOU PackpriBaTh coepxkaHue TEpMHUHOB

Y TIOHSITUI: HAYYHBIA METOJ, METObI
HCCIIC/IOBaHMSI.

XapaKkTepu30BaTh OCHOBHBIE METO/IbI
TTO3HAHUS )KUBOM MPUPO/IBI: HAOIIOICHUE,
AKCIIEPUMEHT, ONMCAHUE, U3MEPCHUE,
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Jemoncmpayuu:

Tabauywl u cxemwvl: «MeTOBITO3HAHUS
YKABOW IPUPOIBD).

Jlabopamopnbsie u npakmuueckue
pabomol:

[Ipaktuueckas padbora Noe 1.
«Hcnosib30BaHuE pa3InyHbIX METO/I0B
IPY U3yYCHUH OMOJIOTHYECKUX
00BEKTOBY

KJ1acCU(UKalLusi, MOJCIUPOBAHUE,
cTaTucThdeckas 00paboTka JaHHBIX

Hror

O 4aCoOB I10 TEMC

2

Tema 2. ’KuBble cucTeMbl U MX OPraHU3alMs

2.1

buonornueckue
CHCTEMBI, ITPOLIECCHI
Y WX U3y4YECHUE

1

JKusbie cuctembl (OUOCUCTEMBI)
KaK MpeMET U3ydeHUs OMOJIOTHH.
OTnune )KUBBIX CUCTEM

OT HEOPTaHUYECKOU MPUPOIBI.
CBoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHuzanuu
OHOCHCTEM: MOJIEKYJISIPHBIH,
OpraHOWTHO-KJIETOYHBIH,
OpraHU3MEHHBIH,
MOMYJISIITIOHHO-BHIOBOM,
DKOCUCTEMHBIN
(OMOTEOIICHOTHYECKUIN),
ounochepHbIi.

Hayku, n3ydaroniue 6MoCUCTEMbI
Ha Pa3HBIX YPOBHSIX OpPraHU3aINH.

PackppIBaTh copiepkaHue TEPMUHOB

Y TIOHSTHMH: CHCTeMa, OMOJIOTHYECKas
CHUCTEMA, AJIEMEHTBI CHCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA JKMBBIX CUCTEM,
0OMEH BEIeCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIICICTBEHHOCTD,
M3MEHYUBOCTb, Pa3IpaKUMOCTh,
HHEPT03aBUCUMOCTh, YPOBHH
OpraHu3aIluy XU3HU (OHOCUCTEM).
XapakTepu30BaTh MPUHITUIIBI
OopraHu3anui OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yTIOPSI0OYCHHOCTD,
CaMOPETYJISIINSI, UePAPXUIHOCTD.
[TepeuncnsaTh yHUBEpCAIbHBIC CBOMCTBA
’KUBOTO: €IMHCTBO XMMHUYECKOTO
COCTaBa, pa3ApakKUMOCTh, JBIKCHHE,
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Jemoncmpayuu:

Tabauywl u cxemol. «OCHOBHBIE
MPU3HAKU KU3HW», Y POBHH
OpraHU3allUU KUBOU PUPOIBD.
Mogens monekyinbsl JTHK

rOMeOoCTa3, POCT U Pa3BHUTHE,
HACJICJICTBEHHOCTh, N3MCHUYUBOCTD,
ABOJIIOLMS (TIpUCTIOCOOJICHHE

K U3MCHSIFOIIIMMCS YCIIOBHUSM).
[TpuBOIUTE IPUMEPBI OMOCUCTEM
pa3HOT0 YPOBHS OpraHU3aluU

Y CPaBHHUBATH MPOSIBIICHUS CBOMCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE ITPOIIECCHI,
MpOTEKaroIue B ONOCUCTeMax:

OOMEH BEIIECTB U MPEBpAIICHHIE
YHEPTUHU, CAMOBOCIIPOU3BE/ICHHE,
CaMOpETYJISIIHS, Pa3BUTHE.

CoOuronath mpaBwiia OEPeKHOTO
OTHOIIICHHUS K KHBOU MTPHPOJIE

HToro yacos mo teme

1

Tema 3. Xumnuyeckuii COCTaB U CTPOEHHE

KJIICTKHU

3.1

XUMHUYECKUU COCTaB
KieTku. Bonma
Y MUHEPAIbHBIE COJIU

1

XHMMHUYECKUM COCTAB KJICTKU.
XUMHUYECKHUE IJICMECHTHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTBHI.
Bona n MuHEpanbHBIE BENIECTBA.
OYHKIMY BOJABl U MUHEPATBHBIX
BEIIECTB B KJeTKe. [Togaepxkanue
OCMOTHYECKOr0 OajlaHca.
Jemoncmpayuu:

Juacpammer: «Pactipenenenue

XUMHUUYECKHUX 3JIEMECHTOB B HE)KMBOM

PackppIBaTh copepkaHrue TEPMUHOB

Y TIOHSITUI: DJIEMEHThI-OUOTEHBI,
MaKpOAJIEMEHTBI, MUKPOJJIEMCHTHI;
MUHEpPAIbHBIEC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUTOJb, BOAOPOIHBIE CBS3H;
ruipoduIIbHbBIe U THAPOGHOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €UHCTBO YJICMEHTHOTO
COCTaBa KaK OJIHO U3 CBOMCTB KUBOTO.
Pacnipenensith XUMUYECKHUE DJIEMEHTHI
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npupoze», «Pacnpenenenne XUMHIECKUX
3JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabauywl u cxemwi: «llepuogudeckas
Ta0JIMIA XUMUYECKUX FIIEMEHTOBY,
«CTpOEHUEMONEKYIIBI BOJIBD)

I10 I'pyI1IaM B 3aBUCUMOCTH

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpPraHU3MC; XapaKTCPHU30BaThb POJIb
OTACJIBbHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCIKIAY COCTAaBOM,
CTPOCHUCMMOJICKYJIbI XUMHYCCKOI'O
COCIUMHCHUA U CTO Q)YHKI_II/IHMI/I B KJICTKC

3.2 | benku. CocTaB u benku. CoctaB 1 cTpoeHHE OSITKOB. PackpsiBaTh coJiep;kaHUE TEPMUHOB
CTpOEHHUE OEIKOB AMMHOKHCIIOTHI — MOHOMEPHI OEITKOB. U TIOHATHIA: OCJIKH, TOJTUMEDPHI,
Heszamenumsbie u 3aMmeHUMBIE MOHOMEPHI, aMUHOKHCIIOTHI, TeTITHTHAS
AMUHOKHCIIOTHI. AMUHOKHCIOTHBIN CBSI3b, MOJUTIENITU/, ICHATYPAIIHSL.
COCTaB. YPOBHU CTPYKTYPhI OEITKOBOI XapakTepru3oBaTh OCITKH KaK KJIace
MOJICKYJIBI (TIepBUYHAS, BTOPHYHAS, OpraHUYEeCKUX COCTUHEHU;
TpeTHYHAs M YETBEPTUYHAS CTPYKTYpa). | KIAacCUPHULIUPOBATH UX 10 CTPOCHUIO
XHUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOymsipHbIe U GUOPHILIAPHBIC OCIIKN),
buonornyeckue GyHKITNN OCTKOB. MEPEUUCIISATh U XapaKTepHU30BaTh
Jlemoncmpavyuu: byHKIHHA OEITKOB
Tabauywl u cxemwvl: «CTpoeHUE
MOJICKYJIbI OETKay.
Obopyoosanue: CBETOBOW MUKPOCKOII,
MUKpOTIpEnapaThl
3.3 | depMeHTHI — depMEeHTHI — OMOJIOTHYECKHE PackpbIBaTh coqiepikaHre TEPMUHOB
OHMOJIOTHYeCKHe KaTajan3aTopPhL. Y TIOHATHUH: PEPMEHTHI, AKTUBHBIHN LIEHTP,
KaTan3aTOPbI Crpoenue hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas CeLU(pPUIHOCTb,

cyocTparHas Crielu(puIHOCTb.
KodepmenTsl. ButamuHsl.
Otnuuusa hepMeHTOB

Ko(pepMeHThI, OCIKHU-aKTUBATOPHI
1 OCJIKU-MHTUOUTOPBI.
VYka3wpIBaTh OTINYHSA EPMEHTOB
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OT HEOPTaHMYECKUX KaTaTu3aTOPOB.
Jemoncmpayuu:

Tabauywl u cxemvi: «CTpoeHUE
dbepmenTay.

Obopyoosanue.: 000pyI0BaHUE

JUTsl TIPOBEJICHUST HAOIOACHUH,
WU3MEPEHUH, IKCTIEPUMEHTOB.
Jlabopamopnuie u npakmuueckue
paoomol:

Jlabopatopnas pabora Ne 1. «3yuenue
KaTaJIUTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha TPUMEPE aMIITa3bI

WJIU KaTaas3bl)»

OT HEOPTraHWYECKHUX KaTaIu3aTOPOB.
OOBICHATB POJIb PEPMEHTOB

B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B ITPOMBIIIUICHHOCTH, B METUITNHE,

B TIOBCEJTHEBHOM >KM3HU YEJIOBEKA

34

YrneBoanl. JInnuabl

VYrieBoibl: MOHOCaxapu/ibl (TJIH0K034,
pub03a 1 1e30Kcupr003a), Jucaxapu/ibl
(caxapo3a, 1JakT03a) U MOJIKCaXapu bl
(kpaxmal, TTIUKOTeH, IEeJITI003a).
buonornyeckue PyHKITUU yraeBO0B.
JIunuasl: TPUTTULEPUIBI,
dbocdonunubl, CTEpOUIbI.

IM'uapodunsHO-rUAPOdHOOHBIE CBOWCTBA.

buonornyeckne GyHKIIUM JTATIAIOB.
CpaBHeHUE YTIIE€BOJI0B, OCIIKOB

Y JIUTIAJIOB KaK HCTOYHUKOB DHEPTHH.
Hemoncmpayuu:

Tabnuywl u cxemol.: «YTICBOIB,
«JIummaey.

PackppIBaTh comepikaHie TEPMHHOB

Y TIOHSTH: YTJIEBOIbI, MOHOCAXaPHU/IBI,
JYcaxapuIbl, MOJMCcaxXapyIbl, TIII0K03a,
prbo03a, 1e30Kkcupub03a, caxaposa,
JaKTO03a, MajJIbT03a, IIEIIII0I03a
(keTyaTka), Kpaxmall, TIIMKOT€H;
JUTUBI, TPUTIUICPHIBI (GKUPBI, Macja),
dbochomunuabl, CTepOnIbL.
XapakTepu30BaTh YIICBOIbI,

JIUTINJIBI KaK KJIACC OpraHUYECKUX
COCJTUHEHUI.

KimaccudunupoBaTs yriieBOIbI ¥ TUITHIBI
10 CTPOCHUIO; IEPEUUCIIATh PYHKITAN
YTJICBOJIOB U JIMITHJIOB.
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Obopyoosanue: 000pya0BaHNE
U1 IPOBEICHUS HAOIIOICHUH,
U3MEPEHUN, DKCIIEPUMEHTOB

CxeMaTnyecku U300pakaTh CTPOCHHE
MOJIEKYJI YTJI€BOIOB, TUIUIOB

3.5 | HykneuHoBsie Hyxneunossie kucnotsl: JJHKu PHK. PackpsiBaTh conepkaHue TEpMUHOB
KUCIOThl. ATD Hyxkieotnpl — MOHOMEpPHI Y TIOHATUM: 1€30KCUPUOOHYKIICHHOBAS
HYKJIEMHOBBIX KUCIOT. CTpoeHue kuciota (JJHK), pubonyknennonas
u pynkuun JJHK. Ctpoenune u pyakiuu | kuciora (PHK), Hykiaeoruns,
PHK. AT®: ctpoenue u GpyHKIUN. [OJIMHYKJICOTUIHAS LICTIb
Jemoncmpayuu: (MOMMHYKIEOTH]T), KOMILJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpuk, ¢bynkuuu [IHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HaCJIeICTBEHHOU UH(OPMAIIKH); BUJIBI
Tabauyvl u cxemvi: PHK (uadopmanmionnasi, TpaHCIIOpPTHAS,
«Hyxneunnossle kucnotsl; [JHK», pubocoMaibHas); aaeHo3uHTpudochar
«buocuntes 6enkay», «CTpoeHue (AT®), makpospruueckas CBs3b.
Mosiekyiasl ATDy. XapakTepu3npoBaTh HYKJIEUHOBBIE
Obopyoosanue. CBETOBON MUKPOCKOIL, KHUCJIOTHI KAK XUMUUYECKUE COCTMHEHUS
MUKpOIpenaparhbl Y HOCHUTEJIM HACJIEICTBEHHOU
uH(bOpMaIIUH.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIEKYJT HyKJIenHOBbIX KuCIoT (JJHK,
PHK) u AT®.
CxeMaTnuyecku U300paxkaTb CTPOCHUE
HYKJICOTHJIOB, MOJIEKYJI HYKJIIEMHOBBIX
kucior, ATO
3.6 | Uctopusa n MeToasl [{uTonorust — HayKa O KIJIETKE. PackpeiBaTh conepxaHne TEpPMUHOB

HN3Yy4YCHUS KIICTKH.
Knerounas TCOPpUA

Kierounas teopust — npumep
B3aMMOJICUCTBUS UeH U PakToB

Y NOHSTHUI: KJIETKA, LIUTOJIOTHS;
PACKpBIBATh COJICPKAHUE TTOJIOKEHUN
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B HAYYHOM ITO3HAHUHU.
Metobl U3y4eHHs KIETKH.
Jemoncmpayuu:

Ilopmpempi:

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

M. nefinen, K. bap, P. Bupxos.
Obopydosanue. CBETOBOM MUKPOCKOTI,
MUKpOIpenapaThl paCTUTEIbHBIX,
YKUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKH ¢ MUKpOQOTOTrpadusiMu
KJIETOK, ITOJTy4YEHHBIE C TOMOILBIO
CBETOBOTO U 3JIEKTPOHHOI'O MHUKPOCKOIA

KJIETOYHOU TEOPHH.

[lepeuncnsaTh 1 XapaKTepU30BaTh
OCHOBHBIE METO/IbI U3yUCHHUS KICTKHU:
(TIpUTrOTOBJIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
IEeHTpUyTUPOBAHNE, KyJIbTUBUPOBAHNE
KJIETOK U TKaHE)

3.7

Kierka
KaK [eJI0CTHAd
JKUBasg CUCTEMA

KneTka kak 1iesiocTHas )KuBasi CHCTEMA.
OO011e MPU3HAKY KIETOK: 3aMKHYyTast
HapyxHas MeMOpaHa, MosekyJibl JJHK
KaK T€HETUYECKUH ammapar, CucTeMa
cuHTe3a Oenka. TUIbl KIETOK:
AYKAPUOTHUYECKAS U MPOKAPUOTUYECKAS.
Oco0EeHHOCTH CTPOEHUS
IIPOKAPUOTUYECKOU KIICTKHU.

Kinerounas crenka 6akrepuit. CtpoeHue
AYKapUOTUYECKOU KIeTKH. OCHOBHBIE
OTJINYMS PACTUTEIIBHOM, )KUBOTHOU

U rpuOHOM KiteTku. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAs! CTEHKA,
TJIMKOKAIUKC, UX (PYHKIUH.
[TnazmaTuveckasimemOpaHa,

PackpbiBaTh cosiep>kaHie TEPMUHOB

Y TIOHATHI: KIIETKH (dyKapuOTHYECKas,
MPOKApPUOTUYECKAs ), ITa3MaTHIeCKast
MeMOpaHa (1mia3manemMma), TITUKOKaJIUKC,
TPAHCIOPT BEILECTB (MTACCUBHBIN,
aKTUBHBIN), 2HAOUMUTO3 ((paromuTo3s,
MTAHOITUTO3), SK30ITUTO3, KIETOYHAsS
CTEHKA, HYKJICOU]I.

CpaBHUBaTh MEX]y CO0Oi
AYKAPUOTUUYECKHUE U IPOKAPUOTHIECKUE
KJICTKH, OTMEYaTh CXOJCTBO U PA3THIHS
B CTPOCHHHU KJIETOK OaKTepuH,
KUBOTHBIX, PACTCHHUI U TPHOOB
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ee CBOMCTBA U (DYHKIIHH.
Jemoncmpayuu:

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

T. llIBann, M. llneitaeH, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHUE
3YKaApPUOTUYECKOM KIETKN», «CTpoeHue
YKUBOTHOU KJIETKN», «CTpoeHUE
PaCTUTENIBHOU KIIETKN», « CTpOeHHE
MPOKAPUOTUYECKOU KIETKI.
Obopyodosanue.: CBETOBOM MUKPOCKOTI,
MUKPOTIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
3YKAPUOTHYECKON
KJIETKH

[{uTormia3zma u ee OpraHoU/Ibl.
OnHoMeMOpaHHbIE OpraHOUIbI KJIETKHU:
OIIC, anmapar ['oabp1KH, TU30COMBL.
[TomyaBTOHOMHBIE OPraHOW/IbI KJIETKU:
MUTOXOHIPUH, TJIACTUIBI.
[TpoucxoxneHne MUTOXOHAPHIA

u iactua. Buasl miactu.
HemeMOpanHbie opraHOUIbI KJIETKH:
pUOOCOMBI, KJIETOYHBIN IIEHTD,
LHEHTPUOJIN, PECHUUKH, )KTYTUKHU.
OYHKIMY OPraHOUIAO0B KIIETKHU.
Bxurouenus. Anpo — peryiaropHbin
ueHTp kneTku. CTpoeHue spa: siaepHas
000J104Ka, KapuoIjia3Ma, XpoMaTHH,

PackpriBaTh conepxaHue TEPMUHOB

Y TIOHSTUI: [IUTOIIIa3Ma, OPraHOUAbL,
sHjorazMarudeckasceTs (O11C),
anmapart [ oJbK1, TM30COMBI, BaKyOJIb,
MUTOXOHJIPHH, TUIACTUIBI (XJIOPOTIACTHI,
XPOMOILIACTHI, JICHKOILJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOYHBIN
HEeHTp (LIEHTpOoCcOoMa), PECHUUKH,
KTYTUKH, BKIIFOUEHUS, SAPO, siACpHAs
00o010uKa, Kapruoruia3Ma, XpoMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE JYKAPUOTHIECKON
KJIETKH 110 U300pa’KEHUAM

Y Ha MUKpoIIpenaparax;
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SIPBILIKO. XpOMOCOMBI. TpaHcropT
BEILIECTB B KJICTKE.

Jemoncmpayuu:

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

T. llIBann, M. llneiaeH, K. bap,

P. Bupxos.

Tabnuyvt u cxemol: «CTpoeHUE
AYKapUOTUYECKOU KIETKN», « CTpOeHUE
KUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENIbHOU KIEeTKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKI,
«CtpoeHue szipa KIETKN.
Obopydosanue. CBETOBOM MUKPOCKOTI,
MUKpPOTIpenapaTbl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
paoomol:

JlabopaTtopnas pabota Ne 2. «3ydenune
CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX U
OaKTepHii MoJ MUKPOCKOTIOM Ha TOTOBBIX
MUKpOTpenaparax U UX OMUCAHUE)

KJIACCU(UIIMPOBATH OPTaHOU/IbI

B 3aBHCHUMOCTH OT OCOOE€HHOCTEHN MX
cTpoeHus (0IHOMEMOpaHHbIE,
IByMeMOpaHHbIE, HEMEMOpPaHHEIE);
OIUCHIBATh (PYHKIIMH KaXKJI0TO
OpraHoH/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE AJIPO KaK
MECTO XpaHEeHHUs], repeayul (yIBOCHUE
XpPOMOCOM) U pean3aiuu
(TpaHCKpHUIIIIKS ) HACIECTBEHHON
uH(pOpMaLUU KIETKH.

[lepeunciiaTh 1 ONUCHIBATH KOMIIOHEHTHI
aapa u ux GyHKIuu;

CxemaTH4HO U300pakaTh CTPOCHUE
PaCTUTENBLHOU U JKUBOTHOW KJIETKHU.
OOBACHATH OMOJIOTUYECKOE 3HAUCHHE
TPAHCIIOPTA BELIECTB B KIIETKE

HTtoro yacoB 1o Teme 8

Tema 4. 7Ku3HeaesiTeJIbHOCTD KJIETKHU

4.1 | OOMmeH BelecTs. 2 OOMeH BeIIeCTB, UM METa00IN3M. PackpsIBaTh cosiepkanue TEPMUHOB
[TnacTuyeckuii Accumunsnus (IJ1acTHUYECKUA 0OMEH) Y TIOHSATHH: OOMEH BEIIECTB H
obmeH. DOTOCUHTES. U TUCCUMIIIAIUS (DHEPTETUUCCKUM MpeBpalleHue YHEPTUH (MEeTab0IU3M),
XeMOCHHTE3 00MeH) — JIB€ CTOPOHBI €IMHOTO ACCHMMIISIIUS, TUIACTUYCCKUIA OOMCH,
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mpoliecca Merabosuzma. Pob 3aKkoHOB
COXpPaHEHUS BEILIECTBA U YHEPTUU

B IOHUMaHUM MeTaboau3Ma. Turbl
oOMEHa BeIIeCTB: aBTOTPOHBIN

u retepoTpodHbIid. Poib hepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU
JHEPruu B KiIeTKe. POTOCUHTES.
CaeToBast 1 TeMHOBasI (pa3bl
dbotocunresa. Peakunu ¢porocunTesa.
D¢ dexTuBHOCTH (OTOCHUHTE3A.
3HadeHune PoToCUHTE3A JIs JKU3HU
Ha 3emuie. Binsinue ycimoBuii cpeabl
Ha ()OTOCHHTE3 M CTIOCOOBI TIOBBIIIIEHUS
€ro MPOAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHui.

XeMOCUHTE3. XEMOCHUHTE3UPYIOIINE
OakTepuu. 3HaYEHUE XEMOCUHTE3A
JUIS 5KU3HU Ha 3emuie.
Hemoncmpayuu:

Lopmpemuwi: K. A. Tumupszes.
Tabauywl u cxemol. «XIJIOPOILIACTY,
«DOTOCHHTE3»

JTUCCUMMJIISILIUS, DHEPIeTUUECKUN OOMEH,
dhorocunTe3, GOTONINU3,
dbochopumrpoBaHue, MEPEHOCUHK
IIPOTOHOB, XEMOCHUHTE3.

OmnuceiBath (POTOCUHTES, MPOLIECCHI,
IIPOTEKAIOIME B CBETOBOM U TEMHOBOI
dbaze.

BBISBIATE MPUIHMHHO-CIICICTBEHHBIC
CBSI3HM MEK/Ty MOTJIOIIEHNEM COTHEYHOU
SHEPrUM XJIOPO(UIIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATH UCXOHBIC BEIIIECTBA,
KOHEYHBIE MPOAYKTHI U yCIOBUS
IIPOTEKAHUS PEAKLIMI CBETOBOU

Y TEMHOBOM (pa3bl POTOCHHTEA;
CpaBHuBaTh (HOTOCHHTE3 U XEMOCHHTE3.
OnenuBaTh 3HaueHUE (POTOCUHTE3A U
XeMOCHHTE3a /IS )KU3HU Ha 3emiie

4.2

DHEPreTUIEeCKUn
oOMeH

DHepreTudeckuii OOMEH B KJIETKE.
PacmenneHnue BEIIEeCTB, BbIACICHUE

U aKKyMYJIMPOBaHHE SHEPTUU B KIETKE.
DTarbl YHEPreTUYeCcKOro oOMeHa.
['nmukonun3. bposkeHueun ero BUIbL

PackpeiBaTh conep:kaHue TEPMUHOB

Y TIOHSATUI: SHEPTeTUYECKUI OOMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOXKEHHE,
CIHUPTOBOE OpOKEHUE, OHOIIOTUYECKOE
OKHCIICHHE, KJIETOYHOE JIbIXaHUE,
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Kucnoponnoe okucienue,

WM KJIETOYHOE JIbIXaHHE.
OxucnutenpHOE PoCHOpUTUPOBAHHIE.
D¢ (HEeKTUBHOCTH YHEPTreTUUECKOTO
oOMeHa.

Hemoncmpayuu:

Tabnuywl u cxemvl: « TUTIBITTATAHUSD,
«MeTtabonuzm», « MUTOXOHIPUSY,
«OHEPreTUIECKUd 0OMEH»

JTUCCUMUIIAIHS, (DEPMEHT.
XapakTepuzoBaTb OOMEH BEIECTB

Y TIPEBpaIlleHNEe YHEPTUU (METa00JIM3M)
KaK OJTHO X CBOWCTB YKHUBOTO.
[lepeuncnarb 0cOOEHHOCTH
MJIACTUYECKOTO U SHEPT€TUYECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEX]1y HUMHU.

Paznuuate THIIEI 0OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBII

U TeTePOTPOHBIA.

OnucheIBaTh ATAITBl YHEPTETUYECKOTO
oOMeHa (ITOArOTOBUTENIbHBIN,
OECKUCTIOPOAHBIN, KUCIOPOIHBII)

Y CPaBHUBAThH UX MEXTYy COOOM.
XapakTepu3oBaTh peaKIuu IIIMKOIN3a,
OpOoKeHUS, KJICTOYHOTO JBIXaHUS;
BBISIBIISITH IPUYMHHO-CJICICTBEHHbBIC
CBSI3U MEXKTY TITUKOJIN30M, KIIETOUYHBIM
JILIXaHUEM U CUHTE30M MOJIEKYJI ATO.
CpaBHuBaTh 3Q(HEeKTUBHOCTD
OECKHUCIOPOAHOTO U KHCIOPOIHOTO
ATaroB

4.3

BuocunTes Oenka

Peakunu MaTpudHOrO CUHTE3A.
['enernueckas nnpopmanus u JHK.
Peanmm3zanus reHeTndyeckon nHGoOpMaIuu
B KJIETKE. | eHeTHUECKUN KOJI HETO

PackpriBaTh conepxaHue TEpPMUHOB
U MOHSATHM: T€H, TCHETUYECCKUI KOJI,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIUSA,
TPAHCIIALHUS, KOJIOH, aHTUKOJOH,
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CBOMCTBA. TpaHCKpUIILUS — MATPUYHBIN
cunte3 PHK. Tpancasaius — OnocunTes
Oeska. DTanbl TPAHCIIALMH.
KonnpoBanneammHokucnor. P

0JIb puOOCOMB OMOCHHTE3E OerKa.
Hemoncmpayuu:

Ilopmpemuwi: H.K. KonbLoB.

Tabauyst u cxemor: «Ctpoenue JIHK»,
«CtpoeHne u QyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Pemmukanms JTHK»,
«I'eHeTHYECKUM KO,

Obopyoosanue.: MOV~ aNTUTMKAITAN
«Y nBoenue JIHK u tpanckpunims»,
«buocunres Oenka»

pubocoma, IeHTpaibHas JorMa,
MOJICKYJIIpHAsT OMOJIOTHSI.

OnpenensaTh CBOHCTBA TEHETHYECKOTO
Koja (TPHUILICTHOCTh, OJJTHO3HAYHOCTb,
BBIPOXKJICHHOCTbh, YHUBEPCAITBHOCTD,
HEIEPEKPHIBAEMOCTb, HEIIPEPHIBHOCTB ).
OnuceIBaTh ATAIBI peaan3aluu
HACJICJICTBEHHOU MH(POPMAITUH B KIICTKE.
CpaBHUBAThH PEAKIIUH MATPUIHOTO
cuate3amoriekys PHK u Genka B kieTke

4.4

Hexknerounrie
(bOopMBbI JKU3HU —
BUPYCHI

HexkneTounsie GOpMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. N. UBanoBckuit).

Oco0EHHOCTHU CTPOEHUS U AKU3ZHEHHOTO
uKJa BUpycoB. bakTepnodaru.
Bone3nu pacteHui, )KUBOTHBIX

Y YeJIOBEKA, BHI3HIBAEMBIC BUPYCAMH.
Bupyc nmMmmyHoeduinTa yenoBexa
(BUY) — Bo3Oyautenb

CIIN/a. O6paTHas TpaHCKpUIILUS,
peBepTasza U MHTerpasa.
[TpodunakTuka pacnpocTpaHeHUs
BHUPYCHBIX 3a00JI€BaHHI.

PackpriBaTh coepkaHre TEPMHUHOB

Y TIOHATUM: BUPYC, BUPYCOJIOTHS,
Karcu, obakrepuodar, BUpyC

nMMyHo iepuiTa yenoBeka (B1Y),
OHKOT'€HHBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaKk
HEKJIETOUHYIO (hOpMY KHU3HH;
0COOEHHOCTH CTPOCHUS

U KU3ZHEAEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN I[TUKJI BUPYCOB
UMMYHO/Ie(pUIUTA YEJIOBEKA; pa3IniaTh
Ha pucyHkax BTM ((Bupyc TabauHoit
MO3auku), bakrepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKUH.
Tabnuyvl u cxemol: «Bupyco»,
«bakrepuodaruny; «Ctpoenue

Y JKU3HEeHHbIM nuKa Bupyca CIIN da,
OakTepuodaray.

Obopyoosanue: MOJENb CTPYKTYPbI
JIHK; marauTHast MOJIeIb-anInKaIHs
«CTpoeHHE KIETKI»

OO60CHOBBIBATH U COOITIO/IATH MEPHI
PO MIAKTUKHA PACITIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUM
(pecriupaTopHBbIE, JKETyT0IHO-
KHIIIEYHBIE, KJICIIEBON JHIIC(AIHT,
BUY-undexuus)

HToro yacos mo teme 6

Tema 5. PasMHOKeHHe W MHIUBHAYAIb

HO€ Pa3sBHTHEC OPraHu3sMoB

5.1 | JKu3HeHHBIN LUK 1
KJIETKU. [lernienue

KJIETKU. MUTO3

KeTouHbIi MK, WK )KU3HEHHBIN [TUKJT
kietku. Marepdasza u MUTO3.
[Ipomeccel, mpoTekaromue B uHTEpdhase.
Perumnkanust — peakuust MAaTpUYHOTO
cunresa JJHK. Ctpoenne xpomocom.
XPpOMOCOMHBIN HAOOP — KAPUOTHII.
JIMTJIONTHBIN 1 TaIJIONJHBIN
XPOMOCOMHBIC HA0OpBI. XpOMaTH/IBI.
[luTonornyeckne OCHOBBI PA3MHOKECHUSA
Y MHJIUBUIYAIIbHOTO Pa3BUTHS
OpPraHu3MoOB. [[eJIeHHnE KIIETKH — MUTO3.
Cramgnu muto3a. [Iponeccsl,
MPOUCXOAIINAE HA PA3HBIX CTAAUAX
MHUTO3a. buoIornueckuit CMbICII MUTO3A.
[Iporpammupyemasi THOEIIb KIETKH —
arioITo3.

PackpriBaTh copepkaHue TEPMUHOB

W TIOHATHUM: KJICTOYHBIN ITUKII,
uHTepdasa, peayIuKams, XpoMOCoMa,
KapHUOTHII, TAIJTIOMHBIN, TUTION THBIN
XPOMOCOMHBI HAOOpP, XpOMaTHJIBL;
MHUTO3 ero craguu: mpodasa, metadasa,
anagasza, Temodasa.

OnuceIBaTh KM3HEHHBIM IIMKJI KJICTKU;
MIEPEUYUCIIATh U XapaKTepHU30BaTh
MepHOAbI KIIETOUYHOTO IHUKJIA,
CPaBHUBATh UX MEXIY COOOM.
OnuceIBaTh CTPOECHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPHI KJIETOK.
CpaBHUBATh CTAJIMU MUTO3A.

PazanyaTh Ha MUKpoOIIpenaparax
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Jemoncmpayuu:

Tabauywvl u cxemwvi: «KIIeTOUHBIN ITUKI,
«Pemmkamusa [JHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHas
MOeNb-anIuINKaIus «JleneHue KIeTkny;
moens JJHK.

Obopydosanue: CBETOBOM MUKPOCKOIT U
MUKpornpenapat «KapruokuHe3 B KJIeTKax
KOpEUIKA TyKa».

Jlabopamopnsie u npakmuueckue
paoomol:

Jlabopatopnas padota Ne 3.
«Habmoienre MUTO3a B KJIETKaX
KOHYHMKA KOPEIIIKA JTyKa HAa TOTOBBIX
MUKpOIIpenapaTrax»

Y PUCYHKAX CTaJIUHA MUTO3A.
PackpriBaTh OMOIOTUYECKU CMBICTT
MHTO32

5.2

Dopmsbl
Pa3MHOKEHUS
OpraHu3MOB

®opMBI pa3MHOKEHHS OPTaHU3MOB:
OecIo10€ U MOJIOBOE.

Bupr 6ecrionioro pa3sMHOKECHHS:
JICJICHUE HAJIBOE U TTOYKOBAHUE
OJIHO- 1 MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKE, BET€TaTUBHOE
Pa3MHOXKEHHE.

HckycCTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYCHUE
JUTSCENEKIINN.

[TomoBO€ pa3sMHOKEHUE, ETOOTINYUS
oT GecIoJIoro.

PackpriBath copepikaHne TEpPMUHOB
Y TIOHATUI: pa3MHOXKEHUE, KJIOH,
MIOJIOBBIC KJIETKU (FaMeThl),
AWLIEKIIETKA, CIEPMATO30M 1, 3UT0Ta,
JieJIEHUE HaJIBOE, IOYKOBaHUE,
CHOPYJSIHS, PparMeHTAIIHS,
BEreTaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOKEHHUE, OTIBUICHNE,
JBOMHOE OTUIOI0TBOPEHHUE, TTOTOBHIE
’KeJle3bl, CCMEHHUKH, SMYHUKH,
OIUIOI0TBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Jemoncmpayuu:

Tabauywl u cxemovl: «DOPMBI
Pa3MHOXKEHUS OPTAHU3MOBY, «/[BOMHOE
OIJIOZIOTBOPEHUE YIIBETKOBBIX
pacTeHu», «/leneHue KiIeTku
OakTepuny», «BereraTuBHOE
pa3sMHOXKEHUE pacTeHUN», « CTpoeHue
MTOJIOBBIX KJIETOK)

XapakTepu30BaTh 0COOCHHOCTH

1 3Ha4YeHHe OECIOIOro

M II0JIOBOT'O CIOCO00B

Pa3MHOKCHHS.

Briaenars Buabl 0€Conoro
Pa3MHOXXEHUS; BBISBIIATH B3aAUMOCBSI3H
MexIy opMaMu B CIIoco0aMu
Pa3MHOXXEHUS, U UX OMOJIOTUICCKUM
3HAYECHHUEM.

Bianers npremaMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX paCTEHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepru30BaTh MOJOBBIC KIICTKH:
STMIIEKIJICTKH, CIIEPMaTO30HU/IbI;
BBISIBJISITH OCOOCHHOCTH

HUXCTPOCHUS

53

Meiios

Meiro3. Craguu merio3sa. [Ipomeccsr,
MPOUCXOAIINE HA CTAIASIX MENO03a.
[loBenenre XpoMOCOM B MEUO3E.
Kpoccunrosep. brosiornueckuii CMbICI
Y 3HAa4YCHHE Meio3a.

Jemoncmpayuu:

Tabnuywl u cxemul: «JleIeHUE KICTKHY,
«Meio3y.

Obopyoosanue: moaensb JJHK;
MarHuTHas MO/ICJIb-alILIMKAIIUS
«JleneHue KIeTKm»

PackpriBaTh copepkaHue TEPMUHOB

U TIOHSTHUM: ME03, KOHbIOT a1
XPOMOCOM, MepeKpecT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepuszoBaTh MEH03 Kak criocod
KJIETOYHOTIO ICJICHUS; OIIUChIBATh MEii03
10 CTaJusIM; CPAaBHUBATh CTAIMH MEH03a
1 MHUTO3a.

PaznuyaTh Ha pUCyHKaX CTalul ME03a;
pacKpbIBaTh OMOJIOrMYECKOE 3HAUCHUE
Meo3a
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5.4 | Obpa3oBanue ["ameTorenes — npornecc 06pa3oBaHus PackpbiBaTh copep:kaHue TEPMUHOB
U Pa3BUTHC MTOJIOBBIX KJIETOK Y)KHBOTHBIX. Y TIOHSITUI: TaMETOT€HE3, CIIEPMATOreHE3,
TTOJIOBBIX KJIETOK. [TonoBble Jxene3bl: CEMEHHUKH OOT€HE3, CIIEPMATO30H1, AaKPOCOMa,
Ormiog0TBOpEHHE u ssmyHuku. OOpa3zoBaHue U pa3BUTHE SAUIIEKIIETKA, MOJISPHBIC TEJbIIA.
MOJIOBBIX KJIETOK — raMeT (CriepMaTo30ui, | XapakTepu3oBaTh 0COOEHHOCTH
SUIIEKJIETKA) — CIIEpMaTOreHe3 ramMeToreHesa y )KMBOTHBIX U €ro CTaJIUu;
u oorenes3. OCOOEHHOCTU CTPOCHUS TOJIOBBIE KJIETKHU )KUBOTHBIX U OTUCHIBATH
STATICKJICTOK M CTIEPMAaTO30HI0B. MIPOLIECC UX PA3BUTHSL.
OmnogorBopenue. [lapreHorenes. CpaBHHMBATH CIIEPMATOTEHES U OOTEHE3.
Jlemoncmpavyuu: OnuceIBaTh OTIOAOTBOPEHHE,
Tabnuyvt u cxemvi: «IIpsMoen HenpsiMoe | OMOJIOTUYECKOE 3HAUCHUE
paszBuTHe», «l'ameroreHes OTLTOIOTBOPEHUS
Yy MJICKOTTMTAIOIINXH YEITOBEKAY.
Obopyoosanue.: monenb MeTadazHoM
XPOMOCOMBI, MUKPOCKOTI,
MUKpornpenapatbl «CriepMaTo30U1bl
MJICKOITMTAIOIICTO», «SHUIeKIIeTKa
MJICKOTTMTAIOIIIET 0.
Jlabopamopnsie u npakmuueckue
paoomol:
JlabopaTtopHas pabota Ne 4. «3ydenne
CTPOEHHUS TMOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTpenaparax»
5.5 | UunuBuyansHOE WuauBuyanbHOE pa3BuTHE (OHTOrEHE3). | PackpeIBaTh cojepikaHue TEPMUHOB
pa3BHUTHE OMOpHOHAIBHOE PA3BUTHE Y TIOHATHUI: OHTOTEHE3, IMOPHUOTCHE3,
OpraHu3MOB (aMOpuoreHes). Jtarbl SMOPUOHATILHOTO | 3UT0Ta, APOOIeHHUE, 0JIaCTOMEpHI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKUBOTHBIX!

MopyIa, 6actyna, 6J1acToIeb,
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IpoOJIeHNE, TaCTPYJISIIHS, OPraHOTEHE3.
[ToctamOpuoHansHoe pazButue. Turbl
NOCTAMOPUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE TPSIMOE (JIMYMHOYHOE).
Bnusinue cpenbl Ha pa3BUTHE
OpraHu3MoB; (DaKTOPBI, CTIOCOOHBIC
BBI3BIBaTh BPOXKICHHBIC YPOICTBA.

Poct u pa3Burne pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSL.

Jemoncmpayuu:

Tabauywl u cxemovl. «OCHOBHBIE CTaIUH
oHTOreHe3ay, «IIpsimoe u HenpsiMoe
pa3BUTHEY, «J|BOMHOE OIIIIOJOTBOPEHHUE
YIBETKOBBIX PACTCHUIN»

racTpysia, HeWpyJia, OpraHOreHe3;
3apOABIIIEBBICIIUCTKHU: IKTOAEPMA,
Me30/IepMa, SJHTOACPMa;
MOCTAIMOPHUOHAIBHOE PA3BUTHE: MPSIMOE
1 HerpsiMoe (JTMIMHOYHOE); MeTaMop(do3,
Meracropa, MHKPOCIIOpa, MbUTBIIEBOE
3€pHO, CIIEPMUU, 3aPO/IBIIIEBBIA MEIIOK,
JBOMHOE OIIOIOTBOPEHHUE.
Onpenensts dTarbl YSMOPUOHATHLHOTO
Pa3BUTHS XOPIOBBIX Ha CXEMax

U IpernapaTax U OIUCHIBATh MPOIIECCHI,
MIPOUCXOJISIIINE HA KAKIOM JTarle.
CpaBHMBAaTh NEPUOIbI OHTOTCHE3A;
MPSIMOE U HETIPSMOE (JTMYHMHOYHOE)
MOCTAMOPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YETIOBEKA U JPYTUX
XOPIOBBIX.

OOBICHATH OMOJIOTMYECKOE 3HAUCHUE
pa3BUTHS ¢ MeTaMOp(HO30M;
OTPHUIIATEIHHOE BIUSHUE ATTKOT O,
HUKOTHHA U APYTHX TEPATOTCHHBIX
(haKTOpPOB Ha pa3BUTHUE 3aPOJIBIIIIA
YeloBeKa.

OnuceIBaTh MPOLECC IBOMHOTO
OILIOIOTBOPEHUS Y IIBETKOBBIX
pacTeHui

HToro yacos mo teme

46



®denepanpHas padouas nporpamma | buonorus. 10—11 kinaccel (6a30BbIi ypOBEHbB)

Tema 6. HaciieacTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB

6.1 | ['eneTuka — Hayka 1 [Ipenmer u 3ana4v TEHETUKH. PackpsiBaTh coziepkaHue TEPMUHOB
0 HAaCJIEICTBEHHOCTHU Ponb nuronorun u sMoproaoruu Y TIOHATHI: T€H, TEHOM, T€HOTHII,
Y U3MEHYUBOCTH B CTAHOBJICHUM I'€HETUKU. BKian (heHOTHUTI, XPOMOCOMBI, aJIICIIbHBIC TCHBI
POCCHUICKUX U 3apyOEKHBIX YUCHBIX (anenu), rOMO3UrOTa, F€TEPO3UTOTA,
B pa3BUTHUE F€HETUKU. METO/Ibl TEHETUKU | JOMHUHAHTHBIA IPU3HAK (T€H),
(THOPUIOTIOTUICCKHUH, PELECCUBHBIN MpU3HAK (IeH), YUCTas
HUTOTCHETUYECKUI, MOJIEKYJIAPHO- JUHUS, THOPHUI.
TCHETUYECKUIA). [lepeuncnsaTh 1 XapaKTepHU30BaTh
OCHOBHBIE T€EHETUYECKUE TTOHATHS. METO/Ibl TCHETUKU: TUOPUAOIOTHUECKUM,
I'eneTnueckasi CHMBOJIHKA, IUTOT€HETUYECKUN, MOJIEKYJISIPHO-
HCIIOJIb3yEMAs B CX€MaX CKPEIIMBAHUM. F€HETUYECKUH; JIOMUHAHTHbIE
emoncmpayuu: U PELIECCUBHBIC TPU3HAKU PACTECHUN
llopmpemuwi: I'. Mennens, T. Mopras, U )XUBOTHBIX.
H. 1. BaBunos, C. C. YUeTBepHuKOB, [Tonbp30BaThCS TEHETUYECKOM
H. B. TumodeeB-Pecorckuii. TEPMHUHOJIOTUEN U CUMBOJINKOMN
Obopyoosanue: MOJENb- aNITUTUKAITIS JUISL 3aIIACU TEHOTUITHYECKUX CXEM
«MoOHOTUOPHUTHOE CKpPEITMBAHUEY, CKpEIIUBaHUS
repoapuii «['opox moceBHOW»
6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTH HACIIETOBAHUS PackpsiBaTh coqiepkaHue TEPMUHOB

HaCJICI0BaHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpEIIMBaHNE

IIPU3HAKOB, YCTAaHOBJICHHbBIE
I'. Menaenem. MoHorubpuaHoe
CKpellMBaHNE. 3aKOHETUHO00pa3us
ruOpu10B nepBoro nokoseHus. [Ipasuno
JTOMUHHPOBAHMS. 3aKOH PACIICTUICHUS
IIPU3HAKOB. [ MIIOTE3a YUCTOTHI TAMET.
[lomHOEM HEMOIHOE TOMUHHUPOBAHUE.

Y TIOHSATHI: MOHOTHOPUJTHOE
CKpeniuBanue, (PeHOTUITHIECKIES
TPYIIIBI, THOPUIOTOTUYECKUN METOI,
YUCTBIC JIMHAH, TOMUHAPOBAHUE TCHOB
(TmostHOE, HEeTIOTHOE ), pacIIeIICHHE

B MIOTOMCTBE.

OnuceIBaTh METOAUKY TTPOBEIACHUS
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Jemoncmpayuu:

Ilopmpemuwi: I'. MeHnnensb.

Tabnuyvt u cxemor: «MoHOTHOPUTHOE
CKPEILIUBAHUE U €r0 [IUTOTCHETUYECKAS
OCHOBa», «3aKOH PACILCIUICHUS U €r0o
LIATOr€HETUYECKAs! OCHOBa», «3aKOH
YUCTOTHI TAMET.

ObopyoosaHue:

MOJIeNTU-anTuInKauu « MoHOTHOpHUIHOE
CKpenmBanue», «HenomHoe
JOMUHUPOBaHUEY, TepOapuii «['opox
ITOCEBHOI»

I'. MeH1e1eMOnIbITOB 110 U3YYEHUIO
HACJICI0BAHMS OJTHON Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackppIBaTh copepkaHre 3aKOHOB
eAMHO00pa3usi THOPUIOB MEPBOTO
MOKOJICHHUSI ¥ 3aKOHA PACIIICTICHMUS.
OOBSICHATH TUIIOTE3Y YUCTOTHI TaMeET.
3anuchIBaTh CXEMbl MOHOTHOPUTHOTO
CKpENIUBaHUs, OOBSICHIThH €TO
[IUTOJIOTUYECKUE OCHOBHI U PEIIaTh
TeHETUYECKHUE 3a/]a4u

Ha MOHOTHOPHIHOE CKpEITUBAHUE

6.3

Jurndpuanoe
CKpEIIMBaHHUE.
3aKOH HE3aBHCHUMOT'O
HacJIeJOBaHUSA
MIPU3HAKOB

JlurnOpuaHoe CKpeluBanue. 3aKOH
HE3aBHUCHMOT'O HACJICOBAHMS
npu3HaKoB. [[uToreHeTH4ecKre OCHOBBI
JTUTHOPHUIHOTO CKpPEIBAHUSI.
AHaIu3Mpyollee CKpelIMBaHUE.
Hcnonbs3oBaHKe aHATU3UPYIOIIETO
CKpCIIUBAHUS JIJIS1 OTIPEICIICHUS
TreHOTHIIa 0COOM.

Jemoncmpayuu:

Ilopmpemuwi: I'. Menensb.

Tabauywl u cxemol.: «luruOpugHOE
cKpeluBaHuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.
Obopyoosanue: MOJCIIb- alTUTMKALIAS
«/lurnbpuHOE CKPEIIMBAHKE)

PackpeiBaTh conepkaHue TEPMUHOB

Y TIOHATUHN: TUTHOPUIHOE CKPEIIMBAHHE,
aHaJIU3UPYIOLLEE CKPELIMBAHUE.
OnuceiBaTth ONbBITE I. Mennensa

I10 U3y4YEHUIO HACIEAOBAHUS ABYX I1ap
IIPU3HAKOB Y TOpOXa IIOCEBHOIO.
PackpriBaTh conep:kaHue 3aKoHa
HE3aBUCUMOIOHACIICIOBAHNS [IPU3HAKOB.
[IprMeHATh MAaTEMATUYECKUN PACYET

C IOMOIIBI0 METOJA IIEPEMHOKEHUS
BEPOSATHOCTEW U 3aIIUCHh C IIOMOILBIO
(EeHOTUTTNYECKUX PAJUKAIIOB
pacLIeIICHUs IPU3HAKOB Yy IIOTOMKOB
10 (PEHOTHITY U T€HOTHUILY.

3anuceIBaTh CXEMbI AUTHOPUIHOTO
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CKpCIIUBAHU, 0OBACHATH €TI0
IMUTOJOIMYCCKHUEC OCHOBLI M PCIIATh
I'CHCTHYCCKHUC 3aa4 Ha JUI I/I6pI/IIIHOG
CKPCHIMBAHHC

6.4

CroermieHHOE
HacJIeIOBaHUE
MIPU3HAKOB

CuerieHHOE HaclleI0BaHuE MPU3HAKOB.
Pa6orta T. Moprana no crerieHHOMY
Hacleq0BaHHI0 TeHOB. Hapyienue
CLICTUICHMS TEHOB B PE3yJIbTaTe
KPOCCUHTOBEpa. XpOMOCOMHAas TEOPUS
HACJIEJICTBEHHOCTH.

['eHeTMUECKME KAPTHI.
Hemoncmpayuu:

Ilopmpemui: T. Mopras.

Tabauywvt u cxemvi: «Mero3y,
«"eHeTnyeCcKUEe KapThl pACTCHUH,
YKUBOTHBIX U YEIIOBEKA,
«B3anmMoiecTBUE AIUIEIIBHBIX T€HOBY.
Obopydosanue.: MUKpoIpenapar
«JIpo3oduna» (Hopma, MyTauu HOpPMbI
KPbUIbEB U OKPACKU TE€JIa), MUKPOCKOII,
Moaenb-antuinkanus «[lepexpect
XPOMOCOM.

Jlabopamopnsie u npakmuueckue
paoomol:

Jlabopatopnas pabota Ne 5. «3yuenue
pe3yAbTaTOB MOHOTHOPHUTHOTO

U AUTUOPUTHOTO CKPEIIUBAHUS

PackpeIiBaTh coiepkaHue TEPMUHOB

Y IIOHATHUH: CLIETUIEHHOE HACJIE0BaHUE
MPU3HAKOB, PEKOMOHMHAIINS T€HOB,
TEHETUYECKHUE KapThl XPOMOCOM,
MOpPraHH/a.

HaspiBaTh OCHOBHBIE I1OJI0KEHUSA
XPOMOCOMHOU TEOPUU
HacnencTseHHOCTH 1. Moprana;
pacKpbIBaTh COAEpKaHUE PabOThI

T. MopraHna 1o CuerIeHHOMY
HACJICIOBAaHUIO '€HOB U IIPUYHHBI
HapyILIEHUs CUCIUICHNS] MEK Ty TEHAMH.
3anuchIBaTh CXEMBI CKPEIIMBAHUS

IIpYU CLEIJICHHOM HACJIEI0BAHUH,
OOBSICHATH IPUUUHBI PEKOMOMHALINN
I'€HOB, ONPEAEIIATH YACIIO TPYIIII
CLEIICHHSI TEHOB; PEIIAaTh TCHETUYECKHE
3a/1a44 HA CLICIUICHHOE HACJIEA0BaHUE
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y Ip030(HIIbI HA TOTOBBIX
MUKpOTpenapaTax»

6.5 | I'eneruka moia. ['eneTnka noma. XpoMOCOMHOE PackpriBaTh conep:kaHue TEPMUHOB
Hacnenosanue onpeeneHue noua. AyTocombl Y TIOHATUI: XPOMOCOMHBII HA0Op,
PU3HAKOB, Y TIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE€ | ayTOCOMBI, ITOJIOBBIE XPOMOCOMEI,
CLEIUIEHHBIX C IT0JIOM Y T€TepOraMeTHbIE OPraHU3MBbI. rOMOTaMETHBIN M0JI, TETEPOraMeTHBIN

Hacnenosanue npu3HaKkoB, CUEIUICHHBIX | I10JI, CLICIUIEHHOE C II0JIOM HACIIEOBAaHUE
C IIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATD HUTOJOTUYECKUE OCHOBBI
Ilopmpemui: I'. Mennens, T. Mopran, XPOMOCOMHOT'0 MEXaHHU3Ma OIIPEICIICHUS
H.N. BaBuios. [10J1a y pa3IMYHbIX OPraHU3MOB.
Tabnuywvl u cxemvi: «I'eHETHKA TTONIAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEI0BAHMS, HACJIEeI0BAHMS IPU3HAKOB, CLEIIJIEHHBIX
CLEIJIEHHOTO C ITOJIOM», «KapuoTuibsl Y HE CIEIUICHHBIX crojioM. Pemate
YEJIOBEKa U KUBOTHBIX) IFEHETUYECKHUE 3314l Ha HACJICJOBAHUE
CLEIUIEHHBIX C M0JIOM IPU3HAKOB

6.6 | I3MEHYMBOCTD. N3MeHunBOCTH. BBl N3MEHUMBOCTH: PackpsiBaTh conepxanre TEPMUHOB
Hewnacnencreennas HEHACJEeICTBEHHAs U HACJIEACTBEHHAS. Y IOHSTUI: U3MEHYNUBOCTb,
U3MEHYUBOCTb Pons cpenpl B HEHaCIeICTBEHHOM HaCJIEeJICTBEHHAs! U3BMEHUYHUBOCTb,

U3MEHYMBOCTU. XapaKTepUCTHKA
MOJIU(PHUKATUOHHON H3MEHYHBOCTH.
BapranunoHHBI pax 1 BapualMOHHAs
KkpuBas. Hopma peakuuu npu3Haka.
KonnuecTBeHHbIE U KAYECTBEHHBIE
NPU3HAKU U UX HOPMA PEaKLUH.
CBoiicTBaMoIn(DMKATMOHHOM
WU3MEHYUBOCTH.

HEHACJIEICTBEHHAs N3MECHUYHUBOCTD,
MOU(DHUKAIIMOHHAS U3MEHYMBOCTb,
BAapUAIIMOHHBIN psiJi, BApUAHTA,
BapuallMOHHAsl KpUBas, MPU3HAK,
HOpMa peaKiifu, KOJIMYECTBEHHbIC
Y KQ4€CTBEHHBIC MTPU3HAKH.
KiaccudunupoBaTh BU/IbI
W3MEHYMBOCTH U BBISBJIATH UX
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Jemoncmpayuu:

Tabnuywvl u cxemol: «Bumgpl
U3MEHYUBOCTY, «MoaudukanuoHHas
U3MEHYUBOCTHY.

Jlabopamopnsie u npakmuueckue
paoomol:

JlabopatopHas padota Ne 6. «3yuenue
MOJAU(PUKAIIMOHHON N3MEHUHUBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO PsJia

Y BApUALlMOHHOM KPUBON»

OMOJIOTUIECKHE OCOOCHHOCTH.
[Iepeuncnsath cBOMCTBA

MO (DUKAIIMOHHOW N3MEHUYMBOCTH

1 OOBSICHATH €€ 3HAUCHHE

JUJIS1 OPTAHU3MOB.

Paznuuath KOJIUYECTBEHHBIC

Y KQUeCTBEHHbIC MPU3HAKU; CTPOUTH
BapUALMOHHBIN PsiJl, BAPUALMOHHYIO
KPUBYIO, BBIUYHUCIISATh CPEIHEE 3HAYECHUE
MpU3HaKa

6.7

HaCHCI[CTBeHHaH
N3MCHYHNBOCTD

HacnencrBenHas, Wi reHOTUITNYECKAs
n3MeHUYNBOCTh. KoMOWHaTHBHAS
M3MEHYMBOCTb. MeH03 1 OI0BOM
polLIecC — OCHOBA KOMOWHATUBHOM
W3MEHYUBOCTU. MyTallMOHHAS
VU3MEHYUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.
Yacrora 1 NpUYUHBI MyTALMHN.
MyrtareHnHbie (aKTOPBI.

3aKOH F'OMOJIOTHYECKHX PSAIOB

B HACJICICTBEHHON U3MEHUYNBOCTH
H. W. BaBunosa. Baesnepnas
HACJIEICTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpayuu:

llopmpemui: I'. ne ®pu3s, H. 1. BaBunos.

Tabauyvt u cxemwl: «MyTallMOHHAS

PackpriBaTh conepxanrue TEpMUHOB
W TIOHSITUM: HACJICICTBCHHAS
M3MEHYNBOCTH, KOMOMHATUBHAS
W3MEHYUBOCTh, MyTAIlMOHHAS
W3MEHYUBOCTh, MyTaHT, MYTAIHU:
T€HHBIE, XPOMOCOMHBIEC, T€HOMHBIC;

IMOJIMINION NS, aHCYILION AN, MYTAar CHBI.

XapakTepru30BaTh HACIEICTBEHHYIO
M3MEHYHBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKUX PSAIOB

B HAaCJIEACTBEHHON U3MEHUYNBOCTHU

H. 1. BaBuiioBa u 0OBSICHATE €T0
3HAYEeHUEII OMOIOTHU U CEJIEKIUH.
KnaccudunmpoBats MyTaliuu: reHHbBIE,
XPOMOCOMHBIC, TEHOMHBIE ¥ TPUBOANTH
MIPUMEPHI My TaIUH.

OOBSACHITH TPUYMHBI BO3SHUKHOBEHHS
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U3MEHYUBOCTDHY.
Obopyoosanue: MUKPOCKOII,
Mukpornpenapar «Jpo3oduia» (HopMma,
MyTanuu (OPMbI KPBUTHEB B OKpacKa
Tesa); KOMHATHBIE PACTEHHUS C IECTPOI
OKpaCKOMU JINCTHEB.

Jlabopamopnuie u npakmuueckue
paoomol:

JlabopaTtopHas padora Ne 7. « Ananm3
MYTalui y Tpo30(HIIbl Ha TOTOBBIX
MUKpOTIperapaTax»

MyTalui, poJib (PaKTOPOB-MYyTareHOB.
CpaBHMBaTh BUJIbI MYTAllMi; BBIABISATH
IIPUYUHBI HACIEACTBEHHOU
M3MEHYUBOCTH, UICTOYHUKH MYTareHOB
B OKpY’KarolIeH cpezie (KOCBEHHO).
XapakTepu30oBaTh BHESIEPHYIO
HACJIEeJICTBEHHOCTh U N3MEHUYNBOCTD

6.8

I'eneTnka 4yeaoBeka

I'enetuka yenoseka. Kapuorun
YyeJoBeKa.

OCHOBHBIE METO/Ibl TCHETHKH YeJIOBEKa:
TreHEaJIOTMUCCKHM, OJN3HEI[OBBIM,
IIUTOTCHETUYSCKUM, OMOXUMHUYCCKUH,
MOJIEKYJIIPHO-T€HETUYECKU.
CoBpeMeHHOE ONPeICIICHUE TEHOTHUTIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBAHKE, B TOM UHCIIC

¢ nomouipto [11[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YyeJI0BeKa: TCHHBIC 00JIC3HHU, 00JIC3HH

C HacJIEeICTBCHHOU
MPEIPACTIONIOKEHHOCTHIO, XPOMOCOMHBIEC
oone3nn. CoMaTH4YeCKHe

Y T€HEPATUBHBIE MyTallUU.

PackpbIiBaTh coqiepxaHue TEPMUHOB

Y TTIOHATHN: KApUOTHII YEJIOBEKA,
LUTOTE€HETUYECKUN METO/I,
re€HEaJIOTMUE€CKUNA METOT, POJOCIIOBHBIE,
OJIM3HEIIOBBIA METO/I, HACIICICTBCHHBIE
0ose3Hu: (MOHOTCHHBIE,

C HACJIEICTBEHHOM
MPEAPACTIONOKEHHOCTBIO,
XPOMOCOMHBIE), MEJTUKO-T€HETUUECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnaTb 0COOEHHOCTU U3yUCHUS
TE€HETUKU YEJIOBEKA; PUBOIUTH
MIpUMEPHI HACIIEICTBEHHBIX OOJIE3HEN
YEJI0BEKA, XapaKTepU30BaTh METOIbI X
po(ITaKTUKH; 00OCHOBBIBATH 3HAYCHUE
MEJIUKO-T€HETUYECKOTO

52



®denepanbHas pabouas mporpamma | buonorus. 10—11 knaccer (6a30BbIN YPOBEHB)

CrtBosoBsie KiIeTKH. [IpuHIIUTIBI
3I0pOBOIr0 00pasa >KU3HU, TUATHOCTHUKH,
PO MITAKTUKY ¥ JICUCHUS TCHETHUSCKUX
0ose3Hel. Meauko-reHeTuuecKoe
KOHCYJIbTUPOBAaHHE. 3HAUYCHHE
MEJIUIIMHCKON T€HETUKHI

B IPEAOTBPAILICHUY U JICUEHUU
TCHETUYECKUX 3a00JICBaHII YEIIOBEKA.
Jemoncmpayuu:

Tabnuywvl u cxemwi: «HacaegoBanue
pesyc-akTopay, «['eHeTnka rpymn
KPOBW.

Jlabopamopnwie u npakmuueckue
pabomol:

[Ipaktuueckas padora Ne 2.
«CocTaBJieHHE U aHAJIU3 POJIOCTIOBHBIX

KOHCYJIbTUPOBAHHSL.
BoIBIIATH U cpaBHUBATH MEXTY COOO0M
JIOMUHAHTHBIC U PELIECCUBHBIC TPU3HAKU
YEJIOBEKa.

CocTaBmsiTh U aHAJIM3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

YEJIOBEKa
Htoro yacos no teme 8
Tema 7. Cesiekiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH
7.1 | Cenekuus Kak HayKa 1 Cenekuys Kak HayKa ¥ IIpoLecc. PackpeiBaTh conepxaHrue TEPMUHOB
U TIpouece 3apOKACHHUE CEJIEKIIMYA U JOMECTUKALIAA. | M MOHATHIA: CEIEKIHs, COPT, IIOPo/a,

VYuenne H. 1. BaBniiosa o nenrpax
MHOT000pPa3us U MPOUCXOKICHHS
KYJbTYPHBIX PACTEHUH.

L{eHTpBI MPOUCXOKACHUS JOMAIITHUX
KUBOTHBIX.

Copr, mopoaa, mramm.

HITaMM, JOMECTUKAaLU,
WM OIOMAIIHUBAHUE, LICHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KYJbTYPHBIX PaCTCHUN

Y JKUBOTHBIX, THOpUAM3ALINA,
MCKYCCTBEHHBIN 0TOOP.
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Jemoncmpayuu:

Ilopmpemuwi: H. 1. BaBunos.
Tabauywl u cxemsi: kapta «LleHTpHI
MHOT000pa3us U MPOUCXOKICHHS
KyJbTypHBIXpacTeHHi», «[lopoabl
JIOMaIIHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopyoosanue.: MyJISIKU TIO/I0B

¥ KOPHETUIOA0B TUKUX (popM u
KYJbTYPHBIX COPTOB PACTEHUN;
repOapuit «CeabCKOX035HCTBEHHbBIE
pacTeHus»

HaspiBaTh 1 cCpaBHUBAaTh OCHOBHBIE
ATaIlbl PA3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunosa

0 LEHTPaX MPOUCXOKICHHS KYJIbTYPHBIX
pacTeHHUI; pa3auvaTh UEHTPHI HA KapTe
MHpA, CBSI3bIBATH UX MECTOIOJIOKEHHE
C 0Yaramu BO3HUKHOBEHUS IPEBHENIINX
[UBHIA3AIIHH.

CpaBHHBaTh cOpTa KyJIbTYPHBIX
PaCTEeHHM, TOPOABI JOMAITHUAX
KUBOTHBIX U UX TUKUX ITPEIKOB.
OueHuBaTh posb CEIEKIUU

B 00€CIIEUEHUH MTPOI0BOJILCTBEHHOM
0€30MacHOCTH YEJIOBEUECTBA

7.2

Metonsl
JIOCTUKEHHUS
CEJICKLIUU PACTCHUM
U JKUBOTHBIX

CoOBpEeMEHHBIE METO/BI CEIEKIUU.
MaccoBblii 1 HHIUBUTyJIbHBIA OTOOPHI
B CEJICKI[MU PACTCHUN U JKUBOTHBIX.
Ouenka 3kcTepbepa.
biM3KOpOACTBEHHOE CKPEIIUBAHUE —
uHOpuAuHT. Yucras muHus.
CKpelrBaHue YUCThIX JTUHUM.
['erepo3uc, nunu rudbpuHas cuia.
HeponcTeennoe ckpenmBanue —
ayTOpuuHr. OTnaneHHast
TUOpUIN3ALIMS U €eYCIIEXU.

M cKyCCTBEHHBIM MyTAareHe3 U MOoJIy4YeHue
IIOJIMIUIOUI0B. JIOCTHIKEHUS CEJIEKLIUN

PackpriBath copepkaHue TEPMUHOB

Y TIOHSTUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBBII 0TOOP, MHAUBUAYATbHBIH
0T00p, IKCTEpPBHEP, OIU3KOPOJICTBEHHOE
CKpeIlUBaHUE, YUCTas JTUHUS, T€TEPO3HC,
HEPOACTBEHHOE CKPEIINBAHHUE,
HCKYCCTBEHHBI MyTarcHes,
nosmrutonabl. CpaBHUBATH (POPMBI
HMCKYCCTBEHHOT'0 0TOOpa (MaccoBOTO

Y UHJIUBUIYAJILHOTO), BUBI
rudpuau3anyu (0JIM3KOPOACTBEHHOM

¥ OTJAJIEHHOW ), CIOCOOBI MOTy4YeHUS
MTOJIUTIOUIOB.
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pacTeHHi1, 5)KUBOTHBIX
UMUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemwi: . B. MuuypuH,

I'. 1. Kapneuenko, M. ®. 1BaHOB.
Tabauywl u cxemol: «OTHANTCHHAS
rubpuanzanusy, «PadoTsl akageMuka
M. @. UBaHoBay, «Ilonunongusy,.
Obopydosanue. MyJsSKU TIIOA0B U
KOPHEIUIOJ0B TUKUX (opM u
KYJbTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnsie u npakmuueckue
pabomol:

Oxckypeusi «OCHOBHBIE METOJIBI U
JOCTUKEHUS CEJIEKIIUUA PACTCHHM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO,
IUIEMEHHYIO depMmy,
COPTOUCTBITATENIBHBIN Yy4aCTOK

WJTU TEIJTMYHOE XO3SIICTBO)

[IpuBOAUTE IPUMEPHI TOCTUKEHUN
CEJICKIIUH PACTCHUHN U )KUBOTHBIX

7.3

buorexnonorusa
KaK OTpaciib
MIPOU3BOJICTBA

buoTtexHonorus kak oTpacib
IIPOU3BOJACTBA. | €HHAsI UHKEHEPUSL.
Otanbl co3nanus pekomOunantHou JJHK
Y TPAHCTEHHBIX OpraHu3MoB. Kietounas
MHXeHepud. KineTouHble KyJIbTYypBhl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHHUE
pacrenunii. KnonupoBanue
BBICOKOTPOYKTUBHBIX

PackpsiBaTh copep:kaHue TEPMUHOB

Y TIOHSITHI: OMOTEXHOJIOTHS, KJI€TOYHAs
VHXXEHEPHUs, TCHHAAMHKECHEPHS,
KJIOHUPOBAHHE, TPAHCTECHHBIE
opranuzmel, 'MO (renetnuecku
MOAU(PUITMPOBAHHBIE OPTaHU3MBbI).
XapakTepru30BaTh OMOTEXHOIOTHIO KaK
OTpACIIb TIPOU3BOJICTBA, OCHOBHBIE
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CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHUE U ATUUECKHE TIPOOIEMBI.
I'MO — reHeTnuecku
MOU(DUITUPOBAHHBIE OPTraHU3MBI.
Hemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
onorexHojorumn», «Kierounsie
KYJbTYPBI U KIIOHUPOBAHUEY,
«KoHcTpyrpoBaHuEU MEPEHOC FEHOB,
XPOMOCOM

JDOCTIOKEHUS] OMOTEXHOJIOTUH B 00J1aCTH
MPOMBIIIICHHOCTH, CETBCKOTO X03sICTBA
Y MCTUIIMHEI.

[lepeuncnsaTh U XapaKTepU30BaTh
OCHOBHBIEMETO/IBI U JJOCTH)KCHUS
OMOMH)KEHEPUH.

OOcyXIaTh 9KOJIOTUYECKUE

U 3TUYECKHE aCTeKThl HEKOTOPBIX
MCCIIEIOBaHM B 00J1acTH
OMOTEXHONOTHH (KIOHUPOBAHUS,
HCKYCCTBEHHOT'O OILIOJIOTBOPEHHSI,
HAIPaBJICHHOTO U3MEHEHHS TeHOMA

Y CO3JIaHMS TPAHCTEHHBIX OPTaHU3MOB)

HToro yacoB 110 Teme 3
PesepBHOE Bpems |
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaunmenoBanue
No KonmuaectBo OCHOBHBIEC BUIBI I€ITEIbHOCTH
pa3aenoB U TEM [IporpaMmmHOE coqiepxanue
n/n 4acoB 00y4aromuxcs
y49eOHOTO IpeaMeTa

Tema 1. DBOJMIOINOHHAA OHOJIOTHA

1.1

IBOIONUS U METOBI
€€ U3y4YeHUs

1

[Ipennockuiku BO3SHUKHOBEHUS
HBOJIIOLIMOHHONM TEOPHUH. DBOJIIOIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHH.
BrnusiHME 3BONMIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUHU U APYTUXHAYK.
CBuIETENHCTBA SBOJIIOIUN.
[TaneoHTOIOTHYECKHE:
MOCJIEIOBATENBHOCTD MOSBICHUS BUJIOB
B MAJICOHTOJIOTMYECKOM JIETOHCH,
nepexoiHbie (POPMBI.
buoreorpaduueckue: cxoncTso

u paznuune dayH udIop MaTEPUKOB
U OCTPOBOB. DMOPHOIOTHYECKHE:
CXOJICTBAU PA3THUUS YIMOPHUOHOB Pa3HBIX
BUJIOB MTO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKUE:!
TOMOJIOTUYHbBIE, AaHAJIOTUYHBIE,
PYAUMEHTAPHBIC OPTaHbl, ATABU3MBI.
MouekynsipHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXAaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpriBaTh copepkaHnue TPMUHOB
Y TTIOHSTHI: SBOJIIOIINS, TICPEXOTHBIE
dbopmbl, GUITOTEHETHUECKUE PSIJIbI,
BU/JIBI-OHJIEMUKH, BUIBI-PEITAKTHI,
3aKOH 3apOIBIIIIEBOTO CXOJICTBA,
OMOreHEeTUYECKUI 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIMMEHTapHbIE OPTaHbl,
aTaBU3MBI.

[lepeuncnsaiTb OCHOBHBIC 3TAIbl PA3BUTHUS
3BOJIFOIIMOHHOMN TEOPUH.
XapakTepu3oBaTh CBUACTEILCTBA
HBOJIIOIUU: TTAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
IMOPUOTIOTUYECKUE, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJIEKYJISIPHO-
OMOXUMUYECKHUE.

[TpuBOAUTH TIPUMEPHI MEPEXOIHBIX
dbopM opraHu3MOB, (HUIOTSHETUIECKUX
PSIOB.

[TpuBoaUTH (HOPMYITHUPOBKH 3aKOHOB
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METa0OJMYECKUX MyTEeH y BCEX JKUBBIX
OpPTaHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunnein, XK. b. Jlamapk,
Y. lapsun, B. O. KoBanesckuii,

K. M. bap, 3. I'ekkenb, @. Mroiep.
Tabnuywvr u cxemnt.: «Pa3Burne
OPraHN4YeCcKOTrO MHUpa Ha 3eMJIey,
penbedHbIe TAOTUITH «3aPOIBIIIN
MTO3BOHOYHBIX )KUBOTHBIX),
«APXEONTEPUKCH.

Obopyoosanue.: duoreorpapuieckas
KapTa MUApa; KOJeKusa «PopMbl
COXPaHHOCTH HCKOTAEMBbIX KUBOTHBIX
U PacCTEHUI»; BIIaYKHbIC MperapaThl
«Pa3Butue HacekoMoroy, «Pa3zpurue
JISITYIIKID)

OMOreHETUYECKOTO H 3apOdbIIICBOIO
CX0oAcCTBa

1.2

Hcrtopus passurus
MPEICTaBIICHU I
00 DBOJIIOLIUHA

OBomonnoHHas teopus Y. /lapsuHa.
[IpeanocbuIKn BOZHUKHOBEHUS
JapBUHU3MA. [[BHKyIIME CHUIIBI
SBOJIIOLIMY BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OTPAHUYEHHOCTH PECYPCOB,
HEonpeIeJIeHHAs! U3MEHYUBOCTb,
O6oprba 3a CyIecTBOBaHHE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYecKast TEOpHsl IBOJIIOLIUU

PackpsiBaTh conep:kaHrne TEpMUHOB

U TMTOHSITHIN: CUCTEMAaTHKA, €CTECTBCHHBIN
1 UCKYCCTBEHHBIN OTOOP.
XapakTepu3oBaTb OCHOBHBIC
SBOJIIOIIMOHHBIC UJICH, KOHILICIIIIUU

1 TCOPUH; CPAaBHUBATH B3TJISIAbIHA BU/T
u 3Bomonuto K. JIunnes, JK.b. Jlamapka,
Y. lapBuHa.

OuenuBath BkiIaJ JIMHHES B pa3BUTHE
CHUCTEMAaTUKH U OOBSICHATH MPUHIIUIIBI
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(CTD) u ee OCHOBHBICTIOJIOKCHHUSI.
Jemoncmpayuu:

Ilopmpemui: K. JIunnei, XK. b. Jlamapk,
Y. lapBuH.

Tabnauyvt u cxemol: «llomymsaiumy,
«KapTta-cxema mapuipyTa myTeuecTBUs
Y. Napsuna», «®opMbl 00pbObI

3a CyIIECTBOBaHUEY, « ECTECTBEHHBIN
ot0op», «MHOro0obpasue CopToB
pacteHui», « MHOroo0pasue nopoj
YKUBOTHBIX)

OMHAPHON HOMEHKJIATYPBI.
XapakTepu30BaTh COJAEP/KAHUE

Y 3HAYECHME IBOJIFOLIMOHHON KOHLEIIIUA
K. b. Jlamapka.

OneHuBaTh €CTECTBEHHO-HAYYHBIE

U COLMAJIbHO-2KOHOMHUYECKHE
IPEANOCHUIKM BO3HUKHOBEHUS
3BOJIIOLIMOHHOM Teopun Y. J/lapBuHa.
PackpsIBaTh cosiep:kanue 3BOJIFOIUOHHON
teopun. /lapBruHa; cpaBHUBAaTh
HEOIIPEACICHHYIO U ONIPEACIICHHYIO
WU3MEHYHUBOCTb, ECTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, POpMBI 6OPHOBI
3a CyLIECTBOBAHUE.

OnuceIBaTh MOJ0KEHUSI CHHTETUYECKON
teopuu 3BoONUU (CTI) u 00BACHATD
ee 3HayeHue JUIsIONOJIOrHH

1.3

Bun: kpurepun u
CTPYKTYypa.
ITomymnsanus Kak Kak
JJIEMEHTapHast
€UHULIA BUJA

Muxkpossosmrorus. [Tomynsius kak
CAMHUIABU/IA U DBOJIIOIIUH.
Hemoncmpayuu:

Tabnauyvt u cxemol: «llomymsiumy,
«MyTarnmoHHasi U3MEHUYNBOCTHY.
Obopyoosanue: MUKPOCKOII,
MuKponpenapar «/Ipozoduna» (Hopma,
MyTari GOPMBIKPBUTEEB 1 OKPACKH
Tena), Mmosenb-anturkanus «llepexpect
XPOMOCOM.

PackpriBath copepkaHrue TEPMUHOB

Y TIOHSTUN: MUKPOIBOJIIOLIUS, BU/I,
KpUTEpPUH BUA, APEAJL, TOITYJISLIHS,
reHO(OH I, MyTaIlK, KOMOWHAITHH
TEHOB.

XapakTepu3oBaTh BUJ KAK OCHOBHYIO
CHUCTEMaTHUYECKYIO CUHUILY

U 1EJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Breinenars kputepuu Buja
(Mopdonornyeckuit, PU3NOIOTUIECKUH,
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Jlabopamopnuvie u npakmuueckue
paoomoi:

Jlabopatopnas pabora Ne 1. «CpaBHeHHe
BUJIOB 110 MOP(OJIOTUUECKOMY
KPUTEPUIO»

OMOXMMUYECKHUI, TeHETUUECKHH,
HKOJIOTUYECKUI, TeorpapuuecKuii)

U IPUMEHATh KPUTEPUU ISl ONTUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOS0 KaK
CTPYKTYPHYIOCIUHUILY BUAA U
ABOJIIOIMH.

OnuceIBaTh MOMYJISIIIMIO IO OCHOBHBIM
MOKa3aTeJIsiM: COCTaB, CTPYKTypa

1.4 | ABmxKyIue CUmbl JIBrkytue cuisl (hakTopsl)3Boonu | PackpsiBaTh coaep:kanne TEPMUHOB
(amemMeHTapHbIe BHJIOB B ipupoe. MyTalmoOHHbBIN Y TIOHATUH: KOMOMHATUBHAS
(haKTOpPBI) SBOTIOLIUU npolecc U KOMOMHATUBHAS M3MEHYUBOCTh, MYTAIIU1, MyTallHOHHBIN
M3MEHYUBOCTD. [lOMynsIMOHHBIE BOIHBI | MPOLIECC, MMOITYISAMOHHBIC BOJHEI,
U apeiid renos. M3oimsust 1 Murpanus. | Apeid reHoB, U30IALMSA, MATPALHN.
Jemoncmpayuu: XapakTepu30oBaTh 3JIEMEHTAPHbIC
Tabauywl u cxemol: «JIBUKyIUE CUITBI (akTOpPbI BOITIOLUHN: MYyTal[UOHHBIHI
SBOJTIOLIUI pouecc, KOMOMHATUBHAs
W3MEHYUBOCTD, MOIMYJISILIHOHHBIE BOJIHBIL,
nperi reHoB, U30JIALHS, MUTPALUS.
YcraHnaBnuBaTh NPUUHMHHO-
CJIEICTBEHHBIE CBSI3U MEXTY
MEXaHU3MOM M pPE3yJIbTaTOM JEHCTBUS
JBIDKYIIUX CUIT (3JIEMEHTaPHBIX
(haKTOPOB) IBOJIOIIUN
1.5 | EcTecTBeHHBII OTOOD EctecTBeHHbII 0TOOp — HanpaBIsiOmuid | PackpeiBaTh cojepxaHue TEPMUHOB

U ero (opmbl

(haKkTOp SBOITIOIIHIH.
®dopMBbI €CTECTBEHHOT00TOOPA.

Y TIOHSATHUM: €CTECTBEHHBIN 0TOOD,
O0opb0a 3a CyIeCTBOBAHHE.
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Jemoncmpayuu:
Tabauyst u cxemvi: «ECTeCTBEHHBIN
otbop», «boprba 3a cymecTBOBaHUE)

OnuceiBaTh MEXaHU3M JICHCTBHS
€CTEeCTBEHHOTO 0TOOpA.
XapakTepu3oBaTh (POPMBI €CTECTBEHHOTO
otOopa (ABMKYITUH, CTAOMITH3UPYIOIIHM,
JTU3PYIITUBHBIN) I CPABHUBATH UX MEKITY
COOO.

XapaktepusoBath 00pEOY

3a CyIIIECTBOBAHHE U CPABHUBATH €€
BUIBI (ME)KBH/IOBAs, BHYTPHBHIOBAS,
6opnOa ¢ HeOIaronpUATHBIMH
¢daxkTOpaMu BHEITHEH CpeJIbl)

1.6

Pesynbrats
HBOJTIOTIHH:
MPUCIOCOOJIEHHOCTh
OpraHU3MOB U
BH1000pa30BaHKE

[TpucnocoOaeHHOCTh OPraHu3MOB
KaK pe3yJIbTat 3BoJitonud. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHU3MOB.
ApomMopdh 036l ¥ HAMO0AIANITAINH.
Buu BunioobpazoBanue.

Kputepuu Buga. OcHoBHBIE (POPMBI
BUJ1000pa30BaHus: reorpaduueckoe,
HKOJIOTUYECKOE.

Jemoncmpayuu:

Tabnuyvl u cxemvi:
«IIprcnoco6IeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BuI000Opa3oBaHUEC,
«IKOJIOTHIECKOE BUI000PA30BAHUCY.
Obopyoosanue:

KoJuteKIus «I Ipumeps! 3amuTHBIX
MPUCTIOCOOJICHUM Y SKUBOTHBIX),

PackpbiBaTh cosepkaHue TEpPMUHOB

U TIOHSATUMN: TPUCTIOCOOJIEHHOCTb,
MOKPOBUTEIbCTBEHHAS U
IpeocTeperaias OKpacka,
MacKHpPOBKa, BU1000pa30BaHHUE.
OnuceIBaTh MEXaHU3M BOZHUKHOBEHUS
IPUCIIOCOONIEHUN Y OpPraHU3MOB.
BbIsBIATE 10 U300paKEHUSAM, HA )KUBBIX
U (PMKCUPOBAHHBIX IIpenapaTax NpUMepsl
IPUCIIOCOOIIEHHOCTH PACTEHUMN

U JKUBOTHBIX K YCIIOBUSIMCPEIbI
oOuTaHus, T0Ka3bIBaTh OTHOCUTEIBHYIO
1eJ1eCO00Pa3HOCTh NMPUCTIOCOOIECHUI.
XapakTepu3oBaTh CLIOCOOBI

¥ MEXaHU3MBbI BUA000pa30BaHUS;
OTIHCHIBATh U CPAaBHUBATH OCHOBHEIC
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KOJUICKIIAS HACEKOMBIX C Pa3IMIHBIMU
TUTIAMHU OKPACKU; HaOOP II0I0B

U CEMsH.

Jlabopamopnuvie u npakmuueckue
paoomol:

JlabopaTtophas pabota Ne 2. «Onucanue
NPUCIIOCOOJICHHOCTH OPTaHU3Ma U €€
OTHOCHTEJIEHOTO XapaKTepa

(GhOpPMBI PKOJIOTHYECKOTO
U TeorpagpuyecKoroBu1000pa3oBaHMs

1.7

HamnpaBnenus u mytu
MaKpOIBOJIOLIUU

MakpoaBosmronusi.

DopMBI SBOTIONHNH: (DHIIETHIECKAS,
JMBEPIreHTHAs, KOHBEPTreHTHAs,
napayuienpHas. HeoOpaTumocTs
sBosmonuu. [Ipoucxoxaenue

OT HECTIEIMAIN3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyroinas crienuantu3ams.
AJlanTUBHAs pajidalysl.
Jemoncmpayuu:

Ilopmpemsi: A. H. CeBep1ioB.
Tabnuyvl u cxemvl: «KApoMopho36D»,
«Mnnoananranmmny, «OO01as
JIETCHEPaITs.

Obopyoosanue.: moneib « OCHOBHBIC
HaITpaBJICHUS dBOJIONNNY»; 00beMHAs
Mojielb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX)

PackpsiBath coepxaHue TEPMUHOB

Y TTOHSITHIA: MaKPOABOIIOLINSA, (PUIIOTEHE3,
OMOJIOrMYECKUM MPOTrpecc U perpecc,
apoMop§03, HArOoaTANTAIs, 001
JiereHepanys, aanTUBHAS PaJualls.
XapakTepu3oBaTh (HOPMBbI IBOJIIOIIHH.
BrisiBnsate apomopdo3s

U UAMOAJIANTAlliN ypacTeHUN

U )KUBOTHBIX.

CpaBHUBaTh OMOJIOTMYECKUI MpOrpecc
U OMOJIOTUYECKUH perpecc, apoMopdos,
UIM0aJanTalui0 U OOIIYIO
JIeTeHEePAIHIO.

BrIBISITH B3aUMOCBSI3M MEXKTY Ty TSAMHU
Y HAMPaBJICHUSIMH SBOIOIIH

y PacTeHHil U KUBOTHBIX

HToro uacoB o teme
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Tema 2. Bo3HMKHOBEHUE M PA3BUTHE )KM3HH HA 3emuie

2.1 | Uctopus xKu3HHA

Ha 3eMJIe 1 METOIBI
€€ U3yUYCHHUs.
I'nnore3nl
MIPOUCXOKICHUS
»KH3HHU Ha 3emMiie

2

JloHay4HBIE MPEICTABICHUS

0 3apOKJICHUM XHU3HU. HayuHble
TANOTE3bI BOBHUKHOBEHUS KU3HU

Ha 3emiie: abuoreHe3 UaHCIepMusl.
XUMHUECKast IBOJIIOIH.
AOHOTeHHBIN CHHTE3 OPTaHUYECKUX
BEIIECTB U3HECOPTaHUYECCKUX.
DKCNEPUMEHTATILHOE OATBEPKICHUE
XAMHUYECKOU 3BOJIIOLIUU.

HauanbHple Tamnbsl 0M0JI0ruIecKon
sBotounu. I'unoresa PHK- mupa.
dopmMupoBaHUE MEMOPaHHBIX CTPYKTYP
Y BOBHUKHOBEHME MPOTOKJIICTKH.
[IepBble KJIIETKHA U UX 3BOJIOLIUSL.
DopMUPOBAHUE OCHOBHBIX TPYTIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpemuoi:

®. Penwu, JI. ITactep, C. Muiep,

A. W. Onapus, I'. FOpu.

Tabauyvt u cxemvl: «Bo3HUKHOBEHHE
CoIHEYHOM CUCTEMBIDY,

«Pa3BuTHE OPraHUYECKOTO MUPAY,
«PacturenpHas KieTka», « KuBoTHas
KJeTkay, «lIpokapruornueckas
KJIETKa»

PackpsiBaTh cosiep:kaHue TEPMUHOB

Y MTOHATHI: KpeaIlMOHU3M, aOMOTEHE3,
BUTAJIN3M, [TAHCTIEPMUSI, OMOTI033,
KOallepBaThl, MPOOMOHTHI, CHMOHMOTEHE3.
XapakTepu30BaTh METO/IbI U3YUEHUS
HUCTOPUYECKOTO MPOILIOr0 3eMIIH.
[lepeuncnaTb OCHOBHBIE ITaIIbI
XUMUYECKON MOMOJIOTUYECKON
SBOJIIOLINH.

W3naraTh cosiep>kaHue TUIOTE3 U TEOPU
BO3HMKHOBEHUS KU3HU HA 3eMIIe
(kpealiuoHHU3Ma, CaMOIPOU3BOJILHOTO
3apOXkKICHUS (CIIOHTAHHOTO),
naHcrepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3KcriepuMentsl C. Muiepa
u [". FOpu 1o noixy4yeHuto oprannyecKux
BEIIECTB U3 HEOPTAHUUECKHUX ITyTEM
aOMOreHHOTO CUHTE3a
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2.2

OCHOBHBIE dTaNbl
SBOJIFOLIMHU
OpraHUYECKOTO MUpPa
Ha 3emiie, pa3BUTHE
KU3HU 110 3paM U
neproam

PazBuTue xxu3Hu Ha 3eMIe 1o spam

u nepuonam. Karapxeit. Apxenckas

Y [IpoTepO30MCcKas apsl. [laneozonckas
apa | ee MeproIbl: KeMOPUHCKHIA,
OPJAOBUKCKUH, CUITYPUUCKHUH,
JICBOHCKUH, KAMEHHOYT OJIbHBI,
IIEPMCKUU.

Me3o30icKasi 3pa U €€ NepUoabl:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kaitno3o1ckas 3pa u ee nepuobl:
11aJIC€Or€HOBBIN, HEOT€HOBBIMN,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIIMMara

Y T€OJIOTUYECKHX ITporieccoB. OCHOBHBIE
JTaIlbl YBOJIOLHUH PACTUTENBHOTO U
YKUBOTHOTO MUpPa. ApoMopho3bl

y pacTeHUil U )KkUBOTHBIX. [losiBNIEeHuUE,
pacuBeT U BBIMUPAHUE TPYMI 5KUBBIX
OpraHu3MOB.

Jemoncmpayuu:

Tabauyvt u cxemwl: «Pazputue
OPraHUYECKOTO MUPay,
reoXpoHOJIoTHYecKas Ta0IuIIa;
KoJuteKust «DopMbl COXpaHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTEHUIN.
Jlabopamopnvie u npakmuueckue
paoomoi:

PackpriBath coepkanne TEPMUHOB
Y TIOHSITUIA: 30H, 3pa, IEPUOJ,
apoMOp(0O3bI, UINOATATITAIIHH.
3HaTh NOCIEA0BATEIBLHOCTD YOHOB:
KaTapxeu, apxeu, NpoTepo30i,
dbanepo3oii; ap: apxeiickas,
IIPOTEPO30MCKAsL, MAIE030MUCKas,
M€3030MCKasi, KAMHO30MCKasl; IEPUOJIOB:
KeMOPHUNCKUI, OPIOBUKCKUIA,
CHITYPUUCKHM, IEBOHCKHU,
KaMEHHOYT OJIbHBIN, IEPMCKHUH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
M1aJICOr€HOBBINM U HEOTC€HOBBIH,
aHTPOIIOT€HOBBIN.

XapakTepru30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUH OPTAaHUYECKOTO MUPA
I10 3paM 1 IEPUOJaM Fe€OJIOTHUECKON
WCTOPHU; ATAIbl pa3BUTHS
PaCTUTENILHOTO U )KUBOTHOTO MUPA.
Breigenuts riaBHabie apoMopdo3b
paCTEHU U )KUBOTHBIX.

CpaBHUBATH MEXKIy COOO0I
MpEeJACTABUTENICH CUCTEMATUUECKUX
IPYIII OPraHU3MOB, BBISBIISTH YEPTHI
YCJIOKHEHUS U TIPUCIIOCOOICHHOCTH
K YCJIOBUSIM >KU3HU
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[Tpaktuueckas padota Ne 1. «zyuenue
MCKONAEMBIX OCTaTKOB PACTEHUU

Y JKUBOTHBIX B KOJUICKLIHSX).
OKCKypcHs « DBOTHOLUS
OPraHMYECKOTO MUPA HA 3EMJIIE»

(B €CTeCTBEHHO-HAYUYHbIN
WJIMKPACBETUECKUN MYy3€il)

2.3 | CoBpeMeHHas Cucrema OpraHmgecKkoro Mupa Kax PackpbiBaTh coniepikanne TepMUHOB
cucTema oTpakeHue 3BotoLuu. OCHOBHBIE Y TTOHSATHI: CHCTEMAaTHKa, UCKYCCTBCHHAS
OpPraHNYeCcKOro MHUpa CHUCTEeMAaTUYECKHE TPYMIbl OPTaHU3MOB. | U €CTECTBEHHAs KJIaCCUPUKAIIH,

Jlemoncmpavyuu: OWHapHass HOMEHKJIATypa, TPUHITUI
Tabauywl u cxemot: «CoBpeMeHHas HUEPAPXUIHOCTH.
CHUCTEMa OPTaHUIECKOTO MHUPA» XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OPraHHUYECKOr0 MUpa
2.4 | DBoOIMS YETTOBEKA DBOJIIOIUSA YeTI0BEKa. AHTPOMOJIOT S PackpeiBath coiepkaHue TEPMUHOB

(a"TpOMIOrEeHE3)

Kak Hayka. Pa3BuTtue npeacraBieHuin
0 IIPOUCXOXKICHUU YeJIOBEKa. MeTobl
M3y4eHHs aHTponorenesa. CxoacrTaa
Y pa3nyusl 4eJOBEKA U )KUBOTHBIX.

CucreMaTnyeckoe IoJIOKEHHUE YSJIOBEKA.

Jemoncmpayuu:

llopmpemuwi: Y. JlapBuH.
Tabauywl u cxemol: «CpaBHEHHE
aHATOMHYECKHUX YEPT CTPOCHUS
YEJIOBEKa U YeJ0BEKOOOPa3HbBIX
00e3bsH.

Obopyoosanue: CIETIKA

Y TIOHSTU: aHTPOIOJIOT U,
aHTPOIIOTEHE3, YEIIOBEK Pa3yMHBbIN
(Homo sapiens), npsiMOX0XKIEHUE,
BTOpAsi CATHAJIbHAsI CUCTEMA.
[lepeuuncnsaTh 3aJa4u aHTPOIIOJIOTUH,
ATaIbICTAHOBIICHUS U PA3BUTHS
MPEACTABICHUIN O MTPOUCXOKICHUU
YEeJI0BEKa.

N3naratb OCHOBHBIE MOJIOKEHUS
teopun Y. /lapBuHa, KpUTUUECKU
OIIEHMBaTh HEHAYYHYIOMH(OpMAaIIHIO
O MPOUCXOXKJICHUU YEJIOBEKA.
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WINU300paKEHUS] KAMEHHBIX OPYIUi
NEPBOOBITHOTO YEJIOBEKA: KAMHU-
yorepsl, pyousa, ckpeodiia

3HATh CUCTEMATHYECKOE ITOJI0KCHHE
Bua Homo sapiens, mepeunciisiTh ero
MOP(OJIOTO-aHATOMHYECKHE TIPU3HAKH
pa3HOTO YPOBHSI (THUII, KJIACC, OTPSI]T

u Jp.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA U
pa3IMYUYeIIOBEKa U )KHBOTHBIX.
OOBSCHATP U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUHN O TPOUCXOXKICHUN
YeJIOBEeKa JIJIsl TOHUMaHHUsI MeCTa U POJIH
YeJIoBeKa B IPUPOJIC

2.5

JIBHOKyIIME CHITBI

(paxTopsr)
aHTPOIIOTeHe3a

JIBrokytue cuibl ((hakTophl)
aHTpornorenesa. Hacnencreennas
W3MEHYMBOCTb M €CTECTBEHHBIN OTOOP.
OO01ecTBEeHHBIN 00pa3 KU3HH,
U3TOTOBIICHUE OPYAUH Tpya,
MBIIIJICHUE, PEUb.

Hemoncmpayuu:

Tabauywl u cxemwvr: «CpaBHEHUE
aHATOMHYECKHUX YEPT CTPOCHHUS YeTIOBEKa
U 4eJI0BEKOOOpa3HBIX 00€3bsIHY,
«OCHOBHBIC MECTa MAJICOHTOJIOTHICCKUX
HaXOJIOK MTPEIKOBCOBPEMEHHOTO
YeJIOBEKay.

Obopyoosanue: MyIsKI
«IIponcxoxaenue yenoBeka
(MasIeOHTOIOTUYECKHIE HAXOJIKHU )»

PackpsIBaTh conepkaHne TEPMUHOB
Y TIOHATHIL: (PaKTOpPBI aHTPONOTEeHE3A,
IPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAMiiHas IESITEIBHOCTD,
nouMopu3m.

XapakTepu30BaTh IBHKYLIUE CUIIBI
(pakTOpHI) aHTpOIIOrEeHE3a:!
OMOJIOrMYECKHE U COLIUAJIbHBIE,
CpPaBHMBAThb UX MEXKIY COOOH
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2.6 | OcHOBHBIE CTaAUN OCHOBHBIE CTaJIMU U BETBU 3BOJIOLIUH PackpriBath conepkaHue TEPMUHOB

ABOJIFOILIAH YEJI0OBEKA YyeJIoBeKa: aBCTpaJonuTeku, YemoBek Y TIOHSTUI: aBCTPAJIONUTEK, YETOBEK
yMelblid, YenoBek mpsAMOXOIAIINH, YMEIIbII, YEJIOBEK MPSIMOXO TSN,
UYenoBek HeaHAEPTANBCKUH, YenoBek HEaHJepTaiel, KpOMaHbOHEL],
Pa3yMHBIN COBPEMEHHOTO THUIIA. HEOJIUTUYECKAs PEBOJIIOLINS,
Haxoaku uckonaeMbIX OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.
BpEeMsi CyIIIECTBOBaHUS, 001aCTh XapakTepu3oBaTh U CPAaBHUBATH MEXKIY
pacrmpocTpaHeHus, 00beM TOJIOBHOTO c000i1 OCHOBHBIE CTAJIUH IBOJIIOIIUN
Mo03ra, 00pa3 KU3HU, OPYIHSL. YEJI0BEKA: XPOHOJIIOTMYECKHI BO3PACT,
Jemoncmpayuu: apeaJ pacrpocTpaHeHuUsl, 00beM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Tra, 00pa3 KU3HU
MaJECOHTOJIOTMYECKUX HAXOJIOK PEIKOB | K OPYAUs TPpyia
COBPEMEHHOT'O YEJIOBEKa,
«IpeBHenmue Jroan», «/IpesHue
oy, «[lepBbie COBpeMEHHBIE JIIOAN.
O6opy/ioBaHUE: MYIISIKH
«IIpoucxoxaeHue yenoBeka» (O10CThI
aBCTpaJONUTEKA, MUTEKAHTPOIIA,
HeaH/IepTaliblia, KPOMaHbOHIIA); CICTTKU
WM W300paXeHUsT KAMEHHBIX OPYIHHA
NepBOOBITHOTO YETIOBEKA: KAMHU-
YOIepsl, pyousa, ckpedia

2.7 | YenoBedeckue pachl Yenoseueckue pacbl. OCHOBHbBIE PackpriBath conepkaHue TEPMUHOB

Y IIPUPOJIHBIE
aJjanTalyiy 4esoBeKa

OOJIbIINE paChl: €EBPOIICOUTHAS
(eBpasuiickasi), HErpo-aBCTPAJIOU THAS
(?KBaTOpHUAIbHAS ), MOHTOJIOUTHAS
(a3maTcKo-aMepUKaHCKas).

Y TIOHSATUI: pachl, paCOreHe3, COLMal-
JApBUHU3M, PACU3M, METUCALIMS.
XapakTepu3oBaTh U CPABHUBATh
IIPEACTAaBUTEIIENUEIIOBEYECKUX pac,
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YepTsl IprCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBUSIM CyIlleCTBOBaHUsI. EquHCTBO
yesjoBeueckux pac. Kputuka
COLMAJILHOTO JIApBMHMU3MA U pacu3ma.
Hemoncmpayuu:

Tabauyvt u cxemwvi: «YemoBeueckue
pacbD»

PAaCKpBIBATH IMIPUYUHBI U MEXAHU3MBbI
pacoreHesa, NePeYrCIsTh U MIPUBOIUTH
MIPUMEPHI PUCTIOCOOIEHHOCTH YeJIOBEKa
K YCJIOBUSIM CPEJbI, IIPUMEPHI
MIPUCITIOCOOUTEILHOTO3HAYCHHUS PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €AMHCTBO BUaa Homo
sapiens, HAy4YHYI0 HECOCTOSATEIbHOCTh
PACOBBIX TEOPHUM, UAEH COLMAIIBHOTO
JIApBUHU3MA U pacusma

HToro yacos mo teme

9

Tema 3. Opranu3mbl U OKpPY:Ka0IIa"A cpeaa

3.1 | DkoJsiorusi Kak Hayka 1 DKOJOTHs KaK HayKa. 3alaunu pa3ieibl | PackpbeiBaTh coaepkaHue TEPMUHOB
HKOJIOTHUHU. Y TIOHSITUI: SKOJIOTHS, TTOJIEBbIE
MeToabl 3KOJIOTHYECKUX UCCIIEIOBAHUN. | HAOIIOICHHUS, SKCIICPUMCHTHI,
DKOJOTMYECKOE MUPOBO33PEHUE MOHHUTOPHHT OKPY>KAIOIIEH CPEIbI,
COBPEMEHHOTO YEJIOBEKA. MOJEIUPOBAHUE, IKOJIOTHUECKOE
Jemoncmpayuu: MHUPOBO33PEHUE.
llopmpempsi: A. T'ym607BAT, [IepeuncnaTh 3a1a4n SKOJIOTHUH, €€
K. ®@. Pynpe, O. 'ekkens. pa3aenbl UCBSI3H C IPYTUMU HAyKaMHU.
Tabnuyvl u cxemwr: xapta «lIpuponnsie | XapakrepuzoBaTh METObI
30HBI 3eMIIN AKOJIOTMYECKUX UCCIICIOBAHUM

3.2 | Cpenbl oOuTaHUs U 1 Cpenbl 0OuTaHust OPraHu3MoOB: BoJiHas, | PackpbIBaTh cojiepkaHre TEPMUHOB

HKOJIOTUYECKHE
(bakTopbl

Ha3eMHO-BO3/IyIITHAs, IOYBEHHAS,
BHYTPHU-OPTaHU3MEHHAS.
Dxosoruyeckue GakTopsbl.
Knaccudukanus s3K010rn4eckiux

U TMOHATHUH: cpesia OOUTaHuUs,
9KOJIOTUYECKUE (DAKTOPHI,
OMOJOTUYECKUM ONITUMYM,
OTPAaHUYMBAIOIIUN (JTUMUTHPYIOIIIHI)
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(bakTopoB: abMOTUYECKHE, OUOTHUECKHE
¥ aHTPOITOTCHHBIC.

JleticTBHE SKOJIOTUYECKHUX (PAKTOPOB

Ha OpraHU3MBbl.

Jemoncmpayuu:

Tabnauyst u cxemwl: «CpenplOOUTAHUS
OpPTaHU3MOBY

dakrop.

XapakTepu3oBaTh YCIOBUS CPEL
0oOuTaHUS OPTaHU3MOB;
KJIACCHU(PUIIMPOBATH U XapaKTePHU30BaTh
sKONIOrHYecKre (PakTophl: a0MOTHYECKHE,
OMOTUYECKHUE U AHTPOIIOT€HHBIE.
OnuceIBaTh AENCTBUE DKOJIOTHUECKUX
(akTOpOBHA OPTaHU3MBI.
XapaxkTepru3oBaTh 0COOEHHOCTH
CTPOEHUS U KUZHEIEATEIbHOCTH
pacTeHUl U )KUBOTHBIXPA3HBIX CPEJL
oOuTaHus

33

AOunoTnueckue
(bakTopsl

AOGuoTtnueckue (paKkTophl: CBET,
TeMIlepaTypa, BIaKHOCTb.
doronepuoan3m.[Ipucnocodnenus
OpPTaHU3MOB K ICUCTBUIO a0OMOTHYECKHIX
daktopoB. buonornueckuepuTMBbI.
Hemoncmpayuu:

Tabauyvt u cxemol: «OOTOMECPHOIUIMY.
Jlabopamopnsie u npakmuyeckue
paoomol:

JlabopaTtopnas padota Ne 3.
«Mopddonoruueckne 0COOEHHOCTH
pacTeHUM U3 Pa3HBIXMECT OOUTAHMSIY.
JlabopaTopHas pabota Ne 4. «Biustaue
CBETa Ha POCT U PA3BUTHE YECPCHKOB
KOJIEyCa»

PackpriBaTh copep:kaHne TEPMUHOB

U MOHATUI: abnoTUYecKue GaKTOPHI,
dboToneproan3M, OMOJIOTHIECKUE
PUTMBEL.

AHanmu3upoBaTh JEHCTBUE CBETA,
TEeMIIepaTyphbl, BIAKHOCTH Ha OPTraHU3MbI
U TIPUBOJIUTH MTPUMEPHI
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.
[TpoBouTH OMOSIOTUYECKHE HAOTIOICHUS
1 0pOPMIISATH PE3yIbTaThl TPOBEICHHBIX
HAOITIOICHN
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3.4 | buotnueckue buotnueckue daxropsl. Buss PackpriBath conepkaHue TEPMUHOB
(bakTopsI OMOTHYECKUX B3aUMOJICUCTBUM: U TIOHSTHI:0M0THYeCKHE (PAKTOPHI,
KOHKYPEHIHUSI, XUIITHUYECTBO, CUMONO03 XUIHAYECTBO, Mapa3UTU3M,
u ero popmsl. [Tapazutusm, koonepauus, | KOHKYPEHIIHS, MyTyaau3M, CHMOKO3,
MyTyaJIN3M, KOMMEHCAIIU3M KOMMEHCAJIN3M, HaXJICOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAIIU3M,
AMeHcaIu3M, HEUTPaITU3M. HEUTpaIIU3M.
3HadeHne OMOTHYECKUX XapakTepru30BaTh OMOTHICCKUE
B3aMMO/JICHCTBUH ISl CYILIECTBOBAHMS (bakTOphl U BUIBIB3AUMOOTHOIIICHUN
OpPraHU3MOB B IIPUPOIHBIX COOOLIECTBAX. | MEXKTy OPTaHU3MaMM; IPUBOIUTH
emoncmpayuu: IIPUMEPBI B3aUMHOMN
Tabauywl u cxemsi: «lluiieBsie e MPUCTIOCOOJICHHOCTH OPTraHU3MOB.
CpaBHHUBaTh MEXIY COOOW BHJIBI
OMOTUYECKUXB3aUMOICHCTBUI
OpraHHu3MOB
3.5 | DKoJoruyeckue DKOJOTUYECKUE XaPAKTEPUCTUKH PackpsiBaTh conepkaHne TEpPMUHOB
XapaKTEPUCTUKU nonyJisiiuu. OCHOBHBIEIOKA3aTENH Y TIOHSATUN: IOMYJISALINS, YACIIEHHOCTb,

BU A U ITOITYJISIIIUN

MOIYJISILNU: YUCICHHOCTD, INIOTHOCTB,
POXKIaeMOCTh, CMEPTHOCTD, IIPUPOCT,
Murpauus. [mHamMuka 4yucaIeHHOCTH
MIOIYJISILIUY U €€ PETYJISIIUS.
Hemoncmpayuu:

Tabauywvt u cxemol.: «llomymsium,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJISIUUNA UHDY30pUU-TY PETBKN.
Jlabopamopnsle u npakmuueckue
paobomol:

IJIOTHOCTh, POKAAEMOCTh, CMEPTHOCT,
MPUPOCT, MUTPALIMS, TUHAMUKA
YUCJIIEHHOCTH MOMYJISIIIUU.
XapakTepu3oBaTh OCHOBHBIE OKA3ATENIN
Y DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISIIAN; ONTUCHIBATH MEXaHU3MBbI
PEryJISIlIuy YUCICHHOCTH TOMYJISIIIUN
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[Ipaktuueckas padora Ne 2. «I[loxcuet
IJIOTHOCTH MOMYJISIIUNA pa3HbIX BUIOB
pacTeHUIN»

HToro yacos mo teme

5

Tema 4. Coo011€CcTBA M DKOJIOTHYECKHE CHCTEMBbI

4.1 | CoobmectBa 1 Coo00111ecTBO OpraH3MOB — OMOLIEHO3. PackpbiBaTh coaiep;kaHuEe TEPMUHOB
OpraHNu3MOB CTpyKTypbl OMOLIEHO3a: BUI0BAa, Y MIOHATUN:0MOLIEHO3, IKOCUCTEMA,
IPOCTPAHCTBEHHAs, TpopuuecKas OMOTeO0IIeHO3, BUIBI-IOMUHAHTHI,
(nuiueBas). Buabl-noMUHaHTBHI. HKOJIOTUYECKasl HUIIIA.
Casi3u B OMOIIEHO3E. XapakTepu3oBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCTBO), €T0 BUOBYIO,
Tabnuyvl u cxemwl: «IlumieBsie menmy, IPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buo1IeHO03: COCTaB U CTPYKTypa». CTPYKTYPBI.
Obopyoosarue. MOICTL-ANTUTAKAIIHAS OOBSCHATH POJIb KOMIIOHEHTOB
«TunuaHbIe OMOIIEHO3bI»; TepOapuit OMOLIEHO32 B MOJACPKAHUU €TI0
«PacturenbHble COOOIIECTBAY; CTPYKTYpPHI U CYIIECTBOBAHUS
KoJuieKus «bruoneHnos» Ha ONPEACIECHHON TEPPUTOPHH.
OOBACHATH OMOJIOTUYECKUI CMBICI
SPYCHOCTH UIMCTOBOU MO3AMKHU.
CpaBHUBaTh KOMIIOHEHThI OUOIIEHO30B,
UX BUJIOBYIO, TIPOCTPAHCTBEHHYIO
U TPOUIECKYIOCTPYKTYPHBI, CBSI3U
MEX]Iy OpraHu3MaMu
4.2 | DKOCUCTEMBI 2 DKOJIOTHYECKHUE CUCTEMBI (3KOCHCTEMBI). | PackpbiBaTh cosepkaHUE TEPMUHOB

" 3aKOHOMCPHOCTH
HX CYHICCTBOBAHUA

ITousTre 00 PKOCHUCTEME
1 OMOTr€eOoLEHO3E.
@OyHKIMOHATBHBIC KOMITIOHCHTHI

U TIOHATHUI: SKOCUCTEMA, OMOT€0LIEHO3,
IIPOYLEHTBI, KOHCYMEHTBI, PEAYLIEHTHI,
TpoduyecKkre ypoBHH, MUIICBAs
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HKOCHUCTEMBI: TPOIYLEHTbI, KOHCYMEHTHI,
PEaYLICHTHI.

KpyroBopoT BeliecTB 1 MOTOK YHEPTUU
B OKOCHCTEME.

Tpoduueckue (MuieBpie) YypoOBHU
sKocHucTeMBI. [luileBsie 1Ienu u CeTu.
OCHOBHBIE [TOKA3aTENN SKOCUCTEMBI:
ouomacca, IpoAyKIUs. IKOJIOTHIECKUE
MAPaAMHUJIBL: TPOAYKIUHU, YUCIEHHOCTH,
ouomaccel. CBOMCTBA IKOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJISAIINS,
pa3BUTHE.

Cykueccusi.

Jemoncmpayuu:

Llopmpemuwi: A. [Ix. Tencnu,

B. H. Cyxaues.

Tabauywl u cxemol: «IlpuponHsie
coobOmiecTBay, «Llenu muTaHus»,
«IKOJOTNYECKas MUPAMUIA»

IIETb U CETh, SKOJIOTUICCKHEC
TUPAMHU/IBI, OHOMacca, TPOTYKITHS,
CYKIIECCHSL.

XapakTepru30BaTh CBOMCTBA YKOCHCTEMBI
(ee crmocOOHOCTH K JTUTEIILHOMY
CaMono Iep>KaHuI0, OTHOCUTEIHLHO
3aMKHYTBIH KPyTOBOPOT BEILECTB,
HEOOXOMMOCTh TTIOTOKA YHEPTHH).
CpaBHUBATH ACTOUITHBIC U JICTPUTHBIC
MUIIEBbIE TETTH, TPOQUUIECKUE YPOBHH
JKOCHUCTEMBI.

Paznmuyath nupamMuapl MpOYKIINH,
TUPAMHUIBI YUCIICHHOCTH U ITUPAMUIBI
OMOMAacCCHI.

CoCTaBIIATh 1SN U CETH IMUTAHUS.
[lepeuncnsaTh CBOMCTBA DKOCUCTEM:
YCTOWYMBOCTD, CAMOPETYJISIINSA,
pa3BUTHE (CYKIIECCHSA).

OnuchIBaTh MEXaHU3M TOIICPIKAHUS
paBHOBECHSI B SKOCHUCTEMaX.
XapakTepru30BaTh CYKIIECCUH, BBISIBIIATH
IPUYUHBI U OOIIHE 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

43

[Ipuponusie
3KOCUCTEMBI

[IpupoiHBIE 3KOCUCTEMBI.
DKOCHCTEMBI PEK U 03€P.
DKOCUCTEMA XBOMHOTO WX
IMPOKOJIUCTBEHHOTO JIeca.

PackpsiBaTh cojiepkaHre TEPMUHOB
Y TIOHATHI: BOJHBIC DKOCHCTEMEI,
OMOTreoIeHO3bI, (PUTOIIAHKTOH,
300IIJIAaHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabauywl u cxemol. «IKOCUCTEMA
HIUPOKOJIMCTBEHHOTO JIeCay,
«DKocHcTeMa XBOMHOIO jJecay,
«bHOLIEHO3 BOJIOEMAY.

Obopyoosanue: TepOaApUN U KOJUIEKIIUN
PaCTEHHI U JKUBOTHBIX,
MpPUHAJIEKAIINX K PA3HBIM
HKOJIOTMYECKUM TPYyIIaM OJHOTO BUIA

[IpuBOAUTH TPUMEPHI MPUPOIHBIX
9KOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHBIC U BOJIHBIC
AKOCHUCTEMBI; OpTaHU3MBbI, 00pa3yIOIIHe
paszHbie Tpo(UIECKHUE YPOBHU

4.4 | AHTpOTIOTCHHBIC AHTPONOTE€HHBIE SKOCUCTEMBI. PackpriBath comepkaHue TEPMHUHOB
HKOCUCTEMBI ATPOIKOCUCTEMBI. Y TIOHSITUIA: aHTPOTIOT€HHAS SKOCHUCTEMA,
YpOoskocucremsl. buonoruueckoe arposKocucTema, ypoosKkocucTema,
1 XO3SICTBEHHOE 3HAYCHUE ouopaznoobpasue.
arpodKOCUCTEM U yPOOIKOCUCTEM. XapakTepru30BaTh arpodKOCHCTEMBI
buopaznooOpasue kak hakTop 1 ypOOIKOCUCTEMBI, 0COOCHHOCTH UX
yCTOMYMBOCTHU SKOCUCTEM. COXpAaHEHUE | CYIECTBOBAHUSL.
OMOJIOTUYECKOTO pazHo00pa3us [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emJie. AKOCHCTEM CBOCH MECTHOCTH, OITUCHIBATH
Jemoncmpayuu: WX BUJIOBOW COCTaB M CTPYKTYDY.
Tabauysl u cxemovl: K ATPOLIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: konnekuus «Bpeautenu | mpupogHbIX SKOCUCTEM
BOKHEHUIITUX CENbCKOX035MCTBEHHBIX Y arpodKOCHUCTEM, arpPO3KOCHUCTEM
KYJBTYP» U ypOosKocucTeEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o ouocdepe. | PackpriBaTh conepxanue TEpPMUHOB
riiobanpHas ['panuiipl, cocTaB u CTPYKTypa U TIOHSATHIA: Onocdepa, )KUBOE BEIIECTBO,
sKOCHCTEMA 3eMITH ouocdepsl. )K1Boe BEIIECTBO U €T0 JTUHAMHYECKOE paBHOBECHE.

bynkun. OcobeHHocTr Onocdepnl Kak

OnenuBate Bknaa B. 1. Bepnanckoro
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J100aJIbHOM SKOCHUCTEMBI.
JlunaMuaeckoe paBHOBECHE U OOpaTHAs
CBs3b B OHocdepe.

Jemoncmpayuu:

Ilopmpemuwi: B. 1. BepHaackuii.
Tabauywl u cxemol: «O0IIAs CTPYKTYpa
ouochepr», «PacrpocTpaneHue KU3HA
B Onocdepe», «O30HOBBIN IKpaH
ouochepnbn

B CO3/IaHHE yueHHs o Ouocdepe.
XapakTepus3oBaTh cocTaB buochepsi,
(bYyHKIIIH )KHBOTO BelecTBa Onochepsr
U OTIpeeIsITh (Ha KapTe) 00JacTH ero
HanOOJIBIIIETO PACTIPOCTPAHCHHUS.
[IpuBOAUTE PUMEPHI TTPOSIBICHUS
GbyHKIIUIH )KUBOTO BElIECTBA OnoChepshl,
OMOTeOXUMHYECKON AESITeTHbHOCTH
YeJoBeKa.

[Tepeuncnars ocobeHHOCTH OHMOChepsI
KaK I00aJbHON 9KOCUCTEMBI 3eMIIN

4.6 | 3aKOHOMEPHOCTH KpyroBopoTts! BeliecTs PackpsiBaTh coziepkaHue TEpPMUHOB
CYIIIECTBOBAHMSI ¥ OMOTCOXUMUYECKHE IIUKIIBI JIEMEHTOB | Y MTOHITHIA: IIEIOCTHOCTH OHOochepsl,
ouocdepsl (yrnepopa, azora). KPYTOBOPOT BEIIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOTeOXUMUYECKUE ITUKIIBI
OMOMBI CyIIIN. AJIEMEHTOB, 30HAILHOCTH OUOCHEPHI,
Jlemoncmpayuu: OMOMBL.
Tabauywl u cxemovr: «kKpyrosopor OnuceIBaTh KPyroBOPOT BEIIECTB,
yraepoaa B 6buocdepe», «KpyroBopor OMOreOXMMHUYECKHE LIMKIIbI a30Ta
a30Ta B MIPUPOJICH U yriiepoga B Ouocdepe.
OOBSACHATH MPUUMHY 30HATBHOCTH
ouocdepsl. [lepeuncnars
U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CylIu 3eMIIn
4.7 | YemoBeuecTBO YenoseuecTBO B Onocdepe 3eMin. PackppiBath coneprkanre TEpMUHOB

B Onocepe 3emmun

AHTpPOIIOreHHBIC H3MCHCHHUS
B Ouocdepe. ['modanbHbIE

U MTOHSTHH: AHTPOIIOICHHBIC N3MCHCHUS,
AKOJIOTUYECCKHUU KpHU3HUC, r100aJbHBIC
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HKOJIOTUYECKUE TPOOIIEMBI.
Jemoncmpayuu:

Tabauywl u cxemor: «IIpumepHbie
aHTPOIOT€HHbIE BO3/ICHCTBHUS

Ha pupoay», « Baxkneime HCTOUHUKN
3arpsAi3HEHUS BO3yXa U TPYHTOBBIX
BO», «IlouBa — BaxkHEHIIIas
cocrapsitoias onochepsn», « PakTopbI
Jerpaaanuu nouny, «I[lapHUKOBbIT

3 pexT», «PaKkTopsl paIHOAKTHBHOTO
3arps3HeHus Onocdepni»; KpacHas
kHura P®, nuzobpaxeHust oxpaHsieMbIX
BUJIOB PACTEHHI U JKUBOTHBIX

POOJIEMBI.

Xapaktepu3oBath OMochepHyIO poJib
YeIIOBEKa.

[TpuBOAUTH IPUMEPHI aHTPOITOTCHHBIX
M3MEHEHUI B Onocdepe.

OrneHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3/YIIIHOM, BOJIHOU CPE/Ibl, U3MEHEHUS
KJIMMaTa, COKPAICHUS
O1opazHOOOpa3Usl.

dopMyIUpOBaTH COOCTBEHHYTO ITO3HUITHIO
M0 OTHOIICHUIO K TJI00AIbHBIM

U PETHOHAITBHBIM IKOJIOTHICCKUM
npoGiemMam, apryMeHTHPOBATh CBOIO
TOYKY 3PCHHSI.

HaswiBaTh MpUYWHBI TOSBIICHUS
IPUPOJOOXPAHHOMN ITHUKH,

pacKkphIBaTh 3HaUEHUE TIporpecca

JUTSI TIPEOIOJICHUST DKOJIOTHIECKOTO
KpHU3HCa

4.8

CocymiecTBoBaHHE
MIPUPOJIBI
1 4EJI0OBEYECTBA

CocyniecTBOBaHUE TPUPOIBI

u yesnoBeuecTBa. CoxpaHeHue
O6uopa3HooOpasus Kak OCHOBa
YCTOWYHBOCTH OHOCGHEPHI.

OcHoOBa paIrMoHaILHOTO

YIPABJICHHS IPHPOIHBIMH PECYPCaMHU
U UX HCTIOJb30BaHUE.

JlocTmxeHus ONOJIOTUH

PackpsiBath cosiep>kaHre TEPMUHOB

Y TIOHSTHUI: pallMOHAJIbHOE
IPUPOOIIOIB30BAHNE, YCTONUUBOE
pa3BUTHE, KOIBOJIOLIHSL.
XapakTepu30BaTh pallOHAIBHOE
MCIIOJIb30BAaHUE TPUPOJHBIX PECYPCOB;
OCHOBHBIE ITOJIOKEHUS KOHLEIIIAN
YCTOWUYHBOIO pa3BUTHUS
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U OXpaHa MPUPOJIBL.
Jemoncmpayuu:

Tabnuywvt u cxemol: «buocdepa u
YeJI0BEK»

HToro yacos 1o Teme 9
Pe3epBHoe Bpems 2
OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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INEPEYEHDb (KOAUP®UKATOP) PACIIPEJAEJIEHHBIX 110 KJIACCAM
MNPOBEPSAEMBIX TPEGOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOI NPOI'PAMMBI CPEJHEI'O OBIIEIO
OBPA30BAHUA U DJIEMEHTOB COJAEPXKXAHUA 11O BUOJIOTUHN

B denepanbHbIX M perHOHANBHBIX IPOIEAYpax OIEHKH KadecTBa OOpa3oBaHMS
UCIIOIb3YyeTCs TepeueHb (KoauduKaTop) pacupeaesIeHHBIX IO Kjaccam IPOBEPSEMBIX
TpeOOBaHUM K pe3yJbTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTeIbHONM MpOrpaMMBbl
CpeaHero o0IIero 00pa3oBaHMs U JJIEMEHTOB COACPKAHUS 110 OMOJIOTHH.

10 KVIACC

IIpoBepsieMble TPeOOBAHHUA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa3oBaTeILHOM
MPOrpaMMblI

Kon [IpoBepsiembie MTpeAMETHBIEC PE3YIHTATHl OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO 00pa30BaTEeNbHON IPOTPAMMBI CpeHETO 0011eT0 00pa3oBaHUs
pesyJibrarta
1 ChopMupoBaHHOCTh 3HAHUKA O MECTE W POJU OMOJOTHU B CHCTEME

HAyYHOTO 3HAHHUA €CTECTBEHHBIX HayK, B (QOpMHUPOBAHUHU
COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTHHBI MHpPa W HAy4HOTO
MHUPOBO33PEHHUS; O BKJIQJE€ POCCHHCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMONOTHH; (YHKIIMOHATHHOW TPaMOTHOCTH
YesoBeKa JJIs PEeIICHUs )KU3HEHHBIX 3a/1a4

2 YMeHue packpbiBaTh COJEp)KaHHE OMOJIOTMYECKHX TEPMHUHOB
Y TIOHSITUM: KU3Hb, KJIETKA, OpraHUu3M; MeTa00n3M (OOMEH BEIIECTB
U TIpEeBpallleHHe DHEPruH), TOMEOoCcTa3 (caMoperyJssiius), ypoBHeBas
OpraHu3alus )KUBBIX CUCTEM, CAaMOBOCITpOU3BeIcHUE (PEPOAYKITHS),
HAaCIIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE

3 YMeHue uznaratb OM0JIOrHueckue Teopun (KJIETOUHAs, XPOMOCOMHaS,
myTarmonHas), 3akonbl (I. Menaens, T. Moprana, H.J. BaBuiosa)
U y4yeHus (0 IIEHTpax MHOTrooOpa3us U MPOUCXOKIACHUS KYJIbTYPHBIX
pactenuit H.. BaBunosa), onpenenars rpaHuilbl UX MPUMEHUMOCTH
K JKMBBIM CUCTEMAM

4 YMeHue BJIaACTb MCTOAaMH HAYYHOI'O IIO3HAHHA B OMoJIOrUH
(Ha6JHOII€HI/IC N OIIMCAHHC JKHUBBLIX CHUCTCM, IIPOOCCCOB H }IBHCHI/If/'I;
opraHu3anu:a W  IIPOBCACHHC OMOJOTHYECKOr0 OKCIICPUMCHTA,
BBIIBUKCHHUC THIIOTC3BI, BBIAIBJICHHUC 3aBUCHUMOCTHU MCIKIY
HCCICAYCMBIMU BCIIMYNHAMMU, 00BsCHECHHE IIOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/If/'I, TGOpI/Iﬁ N 3aKOHOB;, YMCHHC
ACJIaTb BBIBOABI HA OCHOBAHHWHU ITOJIYYCHHBIX pe3y.]'IbTaTOB)
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YMeHue BBIACTATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK
MPOKAPUOT ¥ DIYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB;  OCOOEHHOCTM  IIpolleccoB ~ OOMEHa  BEILIECTB
U TIpPEeBpAICHUS PHEPTrUH B KIETKe, (HOTOCHHTE3a, TMIACTHYECKOTO
U DHEpPreTMYecKoro oOMeHa, XEMOCHHTEe3a, MHUTO3a, Melo3a,
OIJIOIOTBOPEHUS,  Pa3MHOXKEHHS, HHIWBUIYaTbHOTO  Pa3BUTHS
opraHu3ma (OHTOT€HE3)

YMeHue TpUMEHSATh TONyYeHHbIE 3HAHUS A OOBSCHEHUS
OMOJIOTHUECKHUX MPOILIECCOB U SIBICHUM, JJIsI MPUHITHS MPAKTHYECKUX
pelleHni B TOBCETHEBHOM KU3HHU B LIENsAX oOecnieueHus: 0€301acHOCTH
CBOETO 3JI0POBbS M 3J0pPOBbS OKPYKAIOIIUX JIIOAEH, COOJIOIEHUSA
HOPM T'PaMOTHOTO MOBEAEHUSA B OKPYKAKOLIEH NPUPOJHOM Cpene;
NOHMMAHWE  HEOOXOJMMOCTH  HCIIOJIb30BAHMSI  JIOCTHIKEHUU
COBpEMEHHOW OHMONOTHMH U OHOTEXHOJOTHH ISl PAIMOHAIBHOTO
IIPUPOIOIIOIB30BaHUS

YMeHue pemiath 3JIEMEHTapHbIE TE€HETHYECKHE 3a7ayd Ha MOHO-
U JUrMOpUIHOE  CKpEIllUBaHUE, CIICTUICHHOE  HACJEOBaHUE,
COCTaBJIATh CXEMBI MOHOTHOPHIHOTO CKpEIIMBaHUS
JUISL TIpEe/ICKa3aHus HAaclIeI0BaHusI IPU3HAKOB Y OPTaHU3MOB

YMeHue BBIIOTHATH J1a00OpaTOpHblE U MPaKTHYECKHE pPaloTHI,
coOmroaTh TpaBwia Tpu padore ¢ y4eOHBIM U JTaOOpPaTOPHBIM
00opy1I0BaHUEM

YMeHne KpUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH MHPOPMAIUIO
OMOJIOTMUECKOIO  COJACpP)KaHUsS, BKIIOUYAIOLIYI0 IICEBJIOHAYYHbBIE
3HaHUA U3 pa3InyHbIX HcTouHUMKOB (CMMU, HayuHO-momymnsipHbIe
MaTepuaibl); STUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI
B OMOJIOTUH, METULIUHE, OMOTEXHOJIOTUU

10

YMeHue co3naBaTh COOCTBEHHbBIEC MMCHbMEHHBIE U YCTHBIE COOOIIICHMS,
0000111ast OMOIOrMYeCcKyr0 MHPOPMAIIUIO U3 HECKOJIBKUX UCTOUYHUKOB,
I'PaMOTHO MCTIOIh30BaTh MOHATHHHBINA anmapar OMOJIOTHH

HpOBepﬂeMue AJIEMEHTHBI COACPKAHNA

Kon [IpoBepsieMblii 27IEMEHT COEpKAHUSA
1 buosorus kak Hayka
1.1 buonorust — Hayka o >kxuBoU mpupoje. Pornp Ouonoruu B popMupoBaHUH

COBPEMEHHOM Hay4YHOI KapTUHBI Mupa. CuctemMa OMOJOTHYECKUX HAYK
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1.2

MeToapl  TO3HAHUS JKMBOM MPUPOALI  (HAOMIOACHHWE, JKCICPHMCHT,
OIMCaHWe, U3MEpPEHHUE, KIACCU(PUKAIM, MOJCIMPOBAHNE, CTATUCTHICCKAS
00paboTKa TaHHBIX )

JKuBbIe CHCTEMBI U UX opraHu3anus

2.1

KuBple cucrembl (OMOCHCTEMBI) KaK MpPEAMET W3yYeHUsS OWOJIOTHH.
CpolicTBa OMOCUCTEM U X pa3HOOOpasue

2.2

YpoBHM OpraHu3ay OMOCUCTEM: MOJIEKYIISIPHO-T€HETUYECKH, KJIETOUHBIN,
OpPraHW3MEHHBIN, OMYJISLMOHHO-BUI0BOM, 3KOCUCTEMHBIH, OMOCHEepHBIH

XHUMHYECKHUI COCTaB U CTPOCHHUC KIICTKH

3.1

XHUMMYECKUN COCTaB KJICTKM. XHUMHUYECKHE SJICMCHTHI: MAaKpPO3JICMCHTHI,
MHUKPOJ3JICMCHTBI. Boz[a N MHHCPAJIbHBIC BCHICCTBA. CDyHKI_II/II/I BOJbI
N MUHCPAJIBHBIX BCHICCTB B KJICTKC. HOI[IICp)KaHI/IG OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u crpoeHue 06€IKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
Heszamenumble W 3aMEHHMbIE AMHUHOKHUCIIOTHI. AMHUHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYphl O€IKOBOM MOJCKYJNbl (TIepBUYHAs, BTOpPUYHAS,
TPETUYHAs] U YETBEPTUYHASI CTPYKTypa). XUMHUYECKHUE CBONCTBA OEIIKOB.
buonornyeckue GyHKIMM OETKOB.

depMmeHTHl — OWoNorMYeckue Karanmusatopel. CtpoeHue ¢epMeHTa:
aKTUBHBIN LIEHTP, cyOcTpaTHas crienuduunocts. Kopepmentsl. Buramunsi.
Otnmnuns pepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB

3.3

VYraeBoasl: MoHOcaxapunbl (THOKO3a, pubo3a U J1e30Kcupud03a),
nucaxapuabl (caxaposa, JIaKTO3a) U MoJucaxapuibl (Kpaxman, TIMKOTEH,
HeJuIoa03a). buonornueckue GyHKIUU yIiIEeBOJOB.

Jlununel: TpUrauLepuasl, crepoupl, ¢ochoaunuael. ['napodunbHO-
ruapodoOHbie cBoiicTBa. buomornyeckue ¢yHkiun nunuao. CpaBHEHHE
yIJI€BOJIOB, OEIKOB U JIUIUA0B KAK HICTOYHUKOB SHEPIUU

34

Hykneunoseie xkucnmotel: JHK u PHK. Hykneotuasl — MoHOMEpHI
HykJIenHOBBIX KucioT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne n dpynkium
PHK. AT®: ctpoenune u GyHKIIMU

3.5

]_II/ITOJ]OI‘I/ISI — HayKa O KJICTKC. Knerounas TCOPHU:L. MCTOI[I)I HN3Y4YCHU:A KIICTOK

3.6

Knerka kak 1enoctHast »kuBasi cuctema. OOIIuMe NpHU3HAKU KIIETOK:
3aMKHyTasi HapykHasi MemOpana, Mmosekyinasl JIHK kak reneruueckuit
ammapar, cucteMa CuHTe3a Oeka

3.7

Tumsl KIETOK: JyKapuoThyeckas H mpokapuoruyeckas. OcCOOEHHOCTH
CTpOCHHSI TPOKAPUOTHUECKON KieTku. KieTtoyHas crTeHka OakTepuid.
CrpoeHne 3yKapHOTUYECKOM KIIETKH. OCHOBHBIE OTIMYMUS PACTUTEIBHOM,
KUBOTHOM M TPHOHOM KJIETKH
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3.8

[ToBEepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, ITMKOKAIUKC, UX
¢ynkunu. Ilmazmatuyeckas wmeMOpaHa, ee cBoiicTBa U (YHKUHH.
Huromnazma u ee opraHougpl. OZHOMEMOpPAHHBIE OPTraHOWAbI KIIETKU:
suporazmarudeckass cerb (DIIC), ammapar ['oapaxku, JTU30COMBI.
[lonyaBTOHOMHBIE ~ OpraHOMABI  KJIETKHA: MUTOXOHAPHUH, IUIACTH[BI.
[Tpoucxoxaenre MUTOXOHAPUH U TuIacTuA. Buasl mnactua. HememOpanubie
OpraHOMIbl KJIETKU: pUOOCOMBI, KJIETOYHBIM LEHTP, PECHUYKH, KIYTHUKH.
@DyHKIMU OPraHOWIOB KJIETKH. BriroueHuns

3.9

SAnpo — peryasaTopHsIil HeHTpP KiaeTkH. CTpoeHHE Aapa: saepHas 000J109Ka,
KapuoIlia3mMa, XpOMAaTHH, SIAPHIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/IBHCI[CHTGHI)HOCTB KIJIICTKH

4.1

OOMeH BelecTB, WM MEeTaboau3M. AcCUMUIAIUS (TUTACTUYECKUM OOMEH)
U JUCCUMUIISINUS (PHEpPreTHYecKuid oOMEH) — JB€ CTOPOHBI €JIMHOIO
nporiecca MerabonuzMa. Tumbl  oOMEeHa  BEIIECTB:  aBTOTPO(HBIN
u rerepoTpo¢Hsbiifl. Posib (hepMeHTOB B 0OOMEHE BEIECTB U MPEBpAIllEHUN
HHEPrUU B KJIETKE

4.2

®otocunre3. CBeroBas U TeMmMHOBas Qas3pl QorocuHTe3a. Peakuun
dorocunTesa. DddekTuBHOCTH (GoTOCHHTE3a. 3HaueHHe (OTOCHHTE3A
JUTSL KU3HA Ha 3emiie. Brnusane ycmoBuid cpeasl Ha (POTOCHHTES M CITOCOOBI
TIOBBIIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHIA.

XeMOCHHTEe3. XEMOCUHTE3Hpyloume OakTepuu. 3HAYEHHE XEMOCHHTE3a
JUIA )KU3HU Ha 3eMiie

4.3

DOHeprerudeckuii oOMeH B KieTke. PaciieruieHue BeIIecTB, BBIJIEICHUE
U aKKyMYJMPOBAHUE HHEPTUU B KJIETKE. DTalbl SHEPIe€TUYECKOr0 OOMEHa.
I'mukonus. bpoxenue u ero Buasl. KuciaopoHoe OKMCIEHHE, WIN KJIETOYHOE
npixanue. DPPEKTUBHOCTh SHEPTETUIECKOT0 0OMEeHa

4.4

Peakiuu wmatpuunoro cunte3a. ['enermueckass uHbopmarus u JHK.
Peanuzanus renernueckoit HHPopMmaluu B kiaeTke. ['enernueckuit Ko v ero
corictBa. Tpanckpunums — Marpuunbii cuHTe3 PHK. Tpancmsaoms —
ouocunres Oenka. KogupoBanue amuHokuciaor. Poab  pubocom
B OMocuHTE3€ Oerka

4.5

Hexnerounsie ¢Gopmbl XKU3HU — BUPYCHl. MCTOpUS OTKpBITUS BUPYCOB
(A.H. HWBanoBckuit). OCOOEHHOCTH CTPOCHHUS M JKU3HEACSATEIBHOCTU
BUpycoB. baktepuodaru. bosiesHn pacTteHHii, >XKHUBOTHBIX M YEJIOBEKA,
BbI3bIBaeMble BHUpycaMu. Bupyc ummyHonedunmra uvemoBeka (BUY) —
Bo3Oyautens CIIWMa. [Ipodwunaktuka pacnpocTpaHEHUS BHUPYCHBIX
3aboJeBaHUN
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Pasmuoxenue u HHAWNBUAYAJIbHOC PAa3BUTHC OPIraHU3MOB

5.1

KieTounplii 1TUKI, WX SKU3HEHHBIN WK KieTku. MHTepdaza m MuTO3.
[Ipomeccr, mpotekatomme B wuHTEpdaze. Pemnmukamus — peaxius
matpuuHoro cunreza JJHK. Ctpoenne xpomocom. XpoMOCOMHBINA HAOOp —
KapuoTur. JIUMIoWgHBld W TAIUIOWAHBIA  XPOMOCOMHBIE  HAOOPBHI
Xpomatuasl. LluTonornyeckne OCHOBbI Pa3MHOKEHUSI M UHIMBHIYaIbHOTO
pa3BUTHS OPraHU3MOB.

Henenne knetkn — mMurto3. Craauu muto3a. IIpoueccsl, mpoucxonsiue
Ha Pa3HbIX CTAAUAX MUTO3a. BHOIOrHYeCKil CMBICT MUTO3a

5.2

®dopMbI pa3MHOKEHHUSI OPTAaHU3MOB: OecIoioe U mojoBoe. Buabl 6ecrionoro
Pa3MHOKEHUS: JCJICHUE HAJIBOE, IMOYKOBAHWE OJHO- M MHOTOKJICTOYHBIX,
cropooOpa3oBaHue,  BEreTaTMBHOE  pa3MHOXKeHHE.  VICKyccTBEHHOE
KJIOHUPOBAHKUE OPTaHU3MOB, €T0 3HAYEHUE JJIsI CENEKIINU

53

[TonoBoe pa3MHOXKEHHE, €ro OTIIMYHS OT OSCIIOJIOTO.

Meito3. Craguu meinosa. [Iponeccel, mpoucxoasiye Ha CTaausX Meno3a.
IToBenenue xpomocom B Mmeito3e. Kpoccunrosep. buonornueckuii cMmbici
1 3HaUCHHE Meio3a

54

['amerorene3 — mpoiiecc 00pa30BaHUsI MOJIOBBIX KIETOK y >KMBOTHBIX.
[losnoBbie >kene3bl: ceMeHHUKHM U suuHUKU. OOpa3zoBaHHME U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30M/[, SIMIIEKIEeTKa) — CIepMaTOreHe3
u ooreHe3. OCOOCHHOCTHM CTPOEHHUs SULEKIETOK U CIEePMaTO30MJIOB.
OmnonorBopenue. [lapreHorenes

5.5

WunuBunyanbHOoe pa3BuTHE (OHTOTEHE3). OMOpHOHANTBHOE Ppa3BUTHE
(oMOpuorenes). Otambl SMOPUOHAIBHOIO pa3BUTHUA Yy TMO3BOHOYHBIX
KUBOTHBIX: JIpOOJIEHUE, racTpyssius, opraHoreHes. IloctamOproHnanbHOE
pazButue. TUIBI MOCTIMOPHOHATBHOTO PAa3BUTHS: MPSMOE, HEMPIMOE
(munHOYHOE). BrusHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOT€HE3 LIBETKOBOI'O PACTEHHUS: CTPOCHHUE
CEMEHH, CTaJNH Pa3BUTHUS

HaCJ'IeI[CTBeHHOCTB N UBMCHYMBOCTDL OPIraHNU3MOB

6.1

[Ipenmer u 3amaun re”Hetuku. Mcropus pasBuTus TeHETUKU. Bxian
POCCHICKHX W 3apyOCKHBIX YUYCHBIX B pPa3BUTHE TCHETHKU. METObI
reHeTUKd  (TUOPUAOJOTMYECKH, LUTOTCHETHYECKHU, MOJIEKYJISIPHO-
reHeruyecknui). OCHOBHBIE TeHETHMYECKHe MOoHATUA. ['eHeTnueckas
CHMBOJIMKA, UCIIOIb3YEMAs B CXEMAaX CKPEIIMBAHUN

6.2

3aKOHOMEPHOCTH HaCJIEJOBAHUS IPU3HAKOB, YCTaHOBIICHHBIE ['. Menaenem.
MonoruOpuaHoe cCKpemmBaHue. 3aKOH €IUHO00pa3us THOpUIOB MEPBOIO
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nokosjeHus. [lpaBuiio noMuHUpOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB.
I'unore3a unctotel ramet. [loHOE U HEMOJHOE JOMUHUPOBAHHUE.
JuruOpugHoe  cKpellMBaHWe. 3aKOH HE3aBHCHUMOTO  HACleJOBaHUs
npu3HakoB. lluToreHeTnueckue OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUS.
AHanm3upyloniee  ckpemuBaHue.  Mcmosib3oBaHME — aHAIM3UPYIOLIETO
CKpEIIUBAHUS JIJIsl OTIPEJICIICHHS TEHOTUIIa 0COOU

6.3

CuerienHoe  HacienoBaHue  mnpuszHakoB. Pabora T. Moprana
II0 CLEIJIEHHOMY HacJleAOBaHUIO TeHOB. HapymeHue cueruieHuss TeHOB
B PE3yJibTaTe€ KPOCCHHIOBEpAa. XPOMOCOMHAs TEOPHsI HACIIECICTBEHHOCTH.
['eneTnueckue KapThl.

['enerrka nosia. XpoOMOCOMHOE OIpeAeSiCeHHE Moyia. AyTOCOMBI U MOJOBbBIE
XpPOMOCOMBI. ['OMOraMmeTHbIe U rereporaMmeTHole opranu3mel. Hacnenosanue
IIPU3HAKOB, CLIEIJICHHBIX C [10JIOM

6.4

N3mMeHYnBOCTS. Bunpl U3MEHYMBOCTHU: HEHACJIECTBEHHAs
U HacinencTBeHHas. Ponb cpeapl B HEHACIEACTBEHHONM HW3MEHYMBOCTH.
XapakrepucTuka MOAU(PUKAIIMOHHON M3MEHYMBOCTU. BapuanmoHHBIA psij
U BapHalMOHHas Kpuas. Hopma peakunm npusHaka. KonnuecTBeHHbIE
M KAYECTBEHHbIE TPU3HAKM MW MUX HopMa peakuuu. CBoHCTBa
MOIM(UKAIIMOHHOW U3MEHUYNBOCTH

6.5

HacnencTBeHHasi, Wi TEHOTHIHYECKas, W3MEHYMBOCTh. KoMOMHaTHBHAS
M3MEHYMBOCTb. Mei03 U TMOJOBOM MpoIecc — OCHOBa KOMOMHATHBHOMN
U3MEHYMBOCTU. MyTannoHHas u3MeH4YuBOoCTh. Kiaccudukauus myranuii:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBbIE. YacTorTa W NpPUYMHBI MYTAIUU.
Mytarenssle QakTopbl. 3aKOH FOMOJIOTUYECKHUX PAJOB B HACJIEICTBEHHOU
u3menuusoctu H.M. BaBunosa

6.6

I'enetuka 4yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOAbI T'€HETUKHU
YEJI0BEKA: reHEaJIOTHYECKUH, OJIN3HEIIOBBIMH, LIMTOr€HETUYECKU,
OMOXUMHYECKHUM, MOJIEKYJIIpHO-TeHETHYeCKH. COBPEMEHHOE OIpeeICHUE
TEHOTHUIIA: TIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, TC€HOTUIUPOBAHUE, B TOM
yucne ¢ nomompio [1IP-ananu3a. HaciaeacrBenHble 3a00¢BaHMs YeIIOBEKA!
reHHble 00JIe3HHM, OOJIE3HHW C HACIEICTBEHHOMN MpPeIpacIioioKeHHOCTBIO,
XpoMocoMHbIe Oosie3Hn. ComaTHYeCKHME U TEHEpPATUBHBIE MYTallUH.
[Ipunnunel  370poBOTO0  O0pa3a KW3HHU, JAHATHOCTHKH, MPOPUIAKTHKA
u JICUCHMUS FeHEeTUYECKUX Ooe3HEH. MeauKo-TeHETUYECKOE
KOHCYJILTUPOBaHME. 3HAUCHUE MEAUIIMHCKON T€HETUKHU B MIPEAOTBPAIICHUN
1 JICUCHUH T€HETHYECKHNX 3a00JIEBaHUH YeI0BEKa

Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekuus Kak HayKa U MPOILECC. 3apOKICHUE CEIEKIUN U JOMECTUKAIUS.
Yuenune H.M. BaBmioBa 0 TmEHTpax NPOUCXOXKICHUS W MHOTO00Opasus
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KYyJIbTYPHBIX pacTeHHH. [IeHTPHI MPOUCXOXKICHUS TOMAITHUX KUBOTHBIX.
Copr, nopoja, mramMmm

7.2

CoBpeMeHHbIE METOJIbI CEeJIEKIIMU. MacCcOBbIi U UHAUBUIYAJIbHBIA OTOOPHI
B  CCJIECKIIMM  pacTeHMd U KHUBOTHBIX. OIlEHKAa  3KCTepbepa.
bnu3kopoacTBeHHOE — CKpellMBaHuME — UHOpuAMHr. Ywucras JuHUS.
CkpemuBanue 4HCTBIX JuHUN. [erepo3uc, wunu THOpUAHAS CHIA.
HeponcrtBenHoe ckpeniuBanue — ayropuauHr. OTaaneHHas ruopuan3anus
u ee ycnexu. MCKycCTBEHHBIM MyTareHe3 M IOJy4YEHHE IOJIMIUIOUJIOB.
JlocTrKeHunsl CeIEKINH PACTEHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

BbHOTEXHOJIOTHS KaK OTpacilb MPOU3BOJCTBA. ['€HHAas MH)KXEHEpHs. OTallbl
co3nanusa pexomOuHanTHou JIHK u Tpancrennsix oprann3zmoB. Kierounas
uHKeHepus. Kierounele KynbTypbl. MHMKpPOKIOHAJIBHOE PpPa3MHOXKEHUE
pacteHuii. KiloHupOBaHUE BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3IMCTBEHHBIX
OpPraHU3MOB. DKOJIIOTUYECKUE U dTUYecKue nmpodiemsl. MO — reHeTnuecku
MOIM(ULIIPOBAHHBIE OPraHU3MBbI
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IIpoBepsieMble TPeOOBAHHUA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa3oBaTeILHOM

NPOrpamMMblI

Kon
MIPOBEPSEMOTO
pe3yibTaTa

[IpoBepsieMble PEIMETHBIE PE3YJIbTATHI OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHON IPOrpaMMBbl CPEHETO 00LIET0 00pa30BaHUs

1

ChopMupoBaHHOCTh 3HAHUKA O MECTE W POJU OMOJOTHU B CHCTEME
HAyYHOTO 3HAHHUA €CTECTBEHHBIX HayK, B  (QOpMHUpPOBaAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHbI MHUpa M HAy4yHOTrO
MHUPOBO33PEHHUS; O BKJIQJ€ POCCHICKHMX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMONOTHH; (YHKIIMOHATHHOW TPaMOTHOCTH
YeJioBeKa JJIs PEeIeHUs )KU3HEHHBIX 3a/1a4

YMeHue PaCKpPbBIBATh  COACPIKAHUC OMOJIOTMYECKUX TCPMHUHOB
U TIOHSTHH: BUI, IIOITYJIALINA, FeHO(l)OHI[, 9BOJIIOLMA, IBHXKYIOHNC CHIIBI

(dakTophr) ABOJIIOIHH, MIPUCTIOCOOICHHOCTD OpraHu3MOB,
BUJ1000pa30BaHKE, sKoJoru4Yeckue  (akTophl, HKOCUCTEMA,
MPOMYIIEHThI,  KOHCYMEHTBHI,  PEOyNeHThl,  IeMd  IHUTaHWUA,

AKOJIOTHYECKas MupaMua, OMoreoieHos, ouocdepa

YMeHne u3naratb OMOJIOTUYECKHE TEOPHUU (DBOJIOIMOHHAS TEOPHS
Y. JlapBuHa, CHUHTCTHYECKas TEOPHsS  DBOJIOIMU), 3aKOHBI
U 3aKOHOMEpHOCTH (3apoxbimieBoro cxoiactBa K.M.  Bopa,
Yepe/OBaHMWsS  TJIABHBIX  HANpaBlICHUH W IyTed  3BOJIIOIUHU
A.H. CesepruioBa, yuenuss o Ouochepe B.M. Bepuanckoro),
OIPEACIIATh TPAHUIIBI UX TPUMEHIUMOCTH K KHBBIM CUCTEMaM

YMeHue BiaAeTh METOJAaMU HAy4YHOTO TIO3HAHUSI B OHOJIOTUU
(HabmroleHne M OINMMCAHWE JKMBBIX CHCTEM, IPOIECCOB W SIBJICHUM;
OpraHu3anys | IPOBEACHHWE OHOJOTHYECKOrO AKCIECPUMEHTA,
BBIJIBIDKCHUE  THUIOTE3bl;  BBISBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIeTyeMbIMU BEIMUMHAMU, 0OBSICHEHHE TTOTYUYCHHBIX PE3YJIbTAaTOB,
WCTIOJB30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUHA U 3aKOHOB; yYMEHUE
Jie7aTh BBIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YIHTATOB)

YMeHue  BBIACNATH  CYIIECTBEHHBIE  MPU3HAKKM  CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BHUJIOB, MOMYJSAIUNA, MPOIYIIEHTOB,
KOHCYMEHTOB,  PEOYICHTOB, OHOTCOIIEHO30B U  JKOCHUCTEM;
OCOOEHHOCTH  TIPOLIECCOB  HACIEJCTBEHHOW  HM3MEHYMBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BHA000pa30BaHMS, MPUCIOCOOTICHHOCTH
OpraHU3MOB, JEHUCTBUSA SKOJOTUYECKUX (HaKTOPOB HA OPraHU3MBI,
MEPEHOCa BEIIECTB U TOTOKA YHEPTHU B DKOCUCTEMAX, aHTPOIOTEHHBIX
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W3MEHEHUN B SKOCUCTEMAaX CBOEM MECTHOCTH, KpPYTOBOPOTA BEIIECTB
1 OMOT€OXMMHYECKUX ITUKIIOB B OnMocdepe

YMeHue MNpUMEHSATh TOJY4YEHHbIE 3HaHUS JJI1  OOBSCHEHUS
OMOJIOTUYECKHUX MPOIECCOB U SABJCHUH, ISl IPUHATHS TPAKTHICCKUX
pEIlIeHUI B TOBCETHEBHOM JKU3HU B LIEJSIX 0OecriedeH s 0€30MacHOCTH
CBOETO 37I0POBbS M 3JI0POBBSI OKPYXKAIOIIUX JFOACH, COOIIOICHUS
HOPM TIpPaMOTHOTO MOBEAECHUSA B OKPYKAIOUIEH MPUPOAHOU Cpene;
MMOHUMAaHUE HEOOXOJIUMOCTH UCIOIb30BaHUS  JOCTHXKEHUU
COBPEMEHHOM OMOJIOTHH JIJISl PAIIIOHATIEHOTO TTPUPOIOIIOIH30BAHUS

YMeHue penarh dJeMeHTapHble OMOJIOTMYECKHE 3a7]a4H, COCTaBIISATh
CXEMBI MIEpeHOCca BEUIECTB U SHEPTUHU B IKOCUCTEeMaX (LU MUTAHUs)

YMeHue BBINOJIHATH J1a00OpaTOpHblE M IMpPaKTHYECKHE paboThI,
coOnroaTh TpaBwiia Tpu padore ¢ y4eOHBIM U JTa0OpPaTOPHBIM
o0opy10BaHUEM

YMeHue KpUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJIepKaHUS, BKIIOYAIONIYIO  TICEBJOHAYYHBIE
3HaHUA W3 Pa3IUYHBIX HCTOYHUKOB (CMMU, HaydyHO-TIOMYJISIpHbBIC
MaTepHualibl); pacCCMaTPUBATh TJIOOATBHBIC IKOJIOTMUECKUE MPOOIIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOMIECHUIO K HUM COOCTBEHHYIO
ITO3ULIMIO

10

YMeHue co3naBaTh COOCTBEHHbBIEC MMCHbMEHHBIE U YCTHBIE COOOIIIECHMUS,
00006111ast OMOIOrMYecKyr0 HHHOPMAIINIO U3 HECKOJIBKUX UCTOUYHUKOB,
I'PaMOTHO MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH

IIpoBepsieMble 3J1eMEHTHI COIePsKAHUSA

Kon [IpoBepsieMblil 2IIEMEHT COACPKAHUS
1 DBOJIIOIIMOHHAS] OMOJIOTHS
1.1 DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa sBojonuu. [lameoHToMOrHYECKHE: TOCIE0BATEIIBHOCTD
MOSIBJICHUST BUJIOB B TIAJICOHTOJIOTHYCCKOM JICTOMHCH, TTEPEXOHbIE (POPMBI.
buoreorpadudeckue: cxoAacTBo W pasznudue ¢ayH U ¢GIOp MaTepUKOB
¥ OCTPOBOB. DMOPHOJIOTUUECKHE: CXOCTBA U PA3IUUN SMOPHUOHOB Pa3HbIX
BUJIOB TO3BOHOUYHBIX. (CpaBHHUTEIHbHO-aHATOMHYECKHE: TOMOJIOTHYHEIE,
aHAJIOTUYHbIC, pYyAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-
OMOXUMHUYECKUE: CXOJICTBO MEXaHM3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX
METa0OJMIECKUX MyTEeH Y BCEX OPTaHU3MOB
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1.2

OomonnonHass teopuss Y. JlapsunHa. Ilpenmnocelnku BO3HUKHOBEHHS
JTapBUHM3MA. [[BIKYIIUE CHIIBI BOIIOIUH BUAOB 10 [lapBuHY (M30BITOYHOE
pa3MHOXKEHHE TIpU  OTPAHUYEHHOCTH  PECYpCOB,  HEONpEEIICHHAs
W3MEHYHMBOCTH, OOpH0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN OTOOP)

1.3

Cunrernueckast Teopust sBoonuu (CTD) U OCHOBHBIE €€ MOJIOKEHUS.
MukposBontonus. [Tonynsuus kak equHULA BUA U BOJIIOIIUN

1.4

JBuxytiue cuibl ((hakTopbl) SBONIONUH BHIOB B MpUpoe. MyTallmOHHBIHA
Opouecc M KOMOMHATHBHAsI W3MEHUYUBOCTb. [lOMyJSIIMOHHBIE BOJHbI
u gaperid renoB. WMzomsmuss u  murpanusa. EctecTBeHHBIT 0oTOOp —
HaNpaBIAOMUi GakTop Bomonnnd. DopMbl ECTECTBEHHOTO 0TOOpA.
[IpucnocoOaeHHOCT, OPraHW3MOB KakK pe3yibTar sBoyitouuu. Ilpumepsl
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UAMOAJANTALNH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHbIE (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe

1.5

MaxkposBomotiusi.  Dopmer  3BomrOIMKM:  (hUIeTHYECKas, JUBEPreHTHA,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOIIOLUN

Bo3nukHoBeHUE 1 Pa3BUTHUC ) KU3HU Ha 3emiie

2.1

JloHay4YHbBIE TIPECTABJICHUS O 3aPOXKIACHUHU >XU3HU. HaydHble THIIOTE3bI
BO3HMKHOBEHUS XU3HHM Ha 3eMJyie: aOMoreHe3 W maHcuepMus. XuMUIecKas
3BOJIIOLHS. DKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKON 3BOIIOLUU.
Hauanbnaple stambl  Ouonoruyeckoi sBomronmu. [umoreza PHK-mwmpa.
[IepBbie keTKH U KX 3BOMOIUS. DOpMUPOBAHNE OCHOBHBIX T'PYIIN KUBBIX
OpPraHW3MOB

2.2

PazButne xu3Hu Ha 3emse mo 3paMm W nepuoaam. Karapxei. Apxeiickas
U npoTepo3oiickas dpel. [laneo3olickas spa v ee mepuojibl: KEMOPUNHCKUH,
OPIOBUKCKUH, CUIYPUHUCKHUH, JECBOHCKHM, KaMEHHOYTOJbHBIN, TEPMCKHUM.
Me3o30iicKas 3pa U €€ IEPUOAbL: TPUACOBBIN, FOPCKUIA, METOBOM.
KaliHOo30Mickass 53pa W €€ TepHoJbl: TNaJCOre€HOBBIM, HEOrCHOBBIM,
AHTPONOTE€HOBBIA. XapaKTEPUCTUKA KIMMAaTa U I€0JOTHYECKUX MPOLIECCOB.
OCHOBHBIE 3Tamlbl 3BOJIOLUUAHA PACTUTEIBHOTO H KUBOTHOTO MHpA.
ApomMopdo3bl y pacTeHUM U )KUBOTHBIX. [l0siBIIeHHE, paclIBET U BBIMUPAHUE
TPYII KUBBIX OPraHU3MOB

23

CucremMa OpPraHMYECKOro MUpa Kak OTpaxkeHue 3BOMOIUU. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIIbI OPraHU3MOB

24

DBOJIIOLIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3BuTue npeacraBieHui
0 IPOUCXOXKACHUM YesloBeKa. MeToasl n3yueHus anrponorexesa. Cxoncraa
U pa3IM4udsg 4YeJIOBEKAa M JKMBOTHBIX. (CHCTEMATHYECKOE ITOJIOKEHUE
YEJIOBEKA.
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JBrwxymue  cuiabl  (pakrtopsl)  aHTpomnoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIN 00pa3 KHU3HW,
U3TOTOBJICHUE OPYIUN TPYAQ, MBIILIJICHUE, PEUb

2.5

OCHOBHBIE CTaJINM Y BETBY HBOJIIOIMN YETIOBEKA: aBCTPAIONUTEKH, HeIOBEK
yMelblid, YelnoBeK NpaMoXomsauui, YernmoBek HeaHAepTaabCkui, HenoBek
pasyMHbI. Haxogku uCKONaeMbIX OCTaHKOB, BpEMs CYIIECTBOBAHUS,
o0JacTh pacpocTpaHeHHs, 00beM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

UYenoseueckre pacbl. OCHOBHBIE OOJIbIlIME  pachl:  €BPOICOUAHAS
(eBpaswmiickas), HErpo-aBCTpaJiOUHAs (PKBaTOpHAJIbHAsI), MOHTOJIOUIHAS
(a3uaTcko-amepuKaHckas). UYepThl MPHUCHIOCOOJICHHOCTU Mpe/CTaBUTENEH
YEJIOBEUECKNX Pac K YCIOBUSAM CYIIECTBOBaHUS. EIWHCTBO UEIOBEUYECKUX
pac. Kpurtuka pacuszma

OpraHu3Mbl 1 OKpyXkKaromas cpeaa

3.1

DKOJIOTHSI KaK HayKa. 3aJ1auy U pa3/ielibl SKOJIOTruU. MeTobl 3KOJIOTHYECKUX
UCCIICIOBAaHUA. DKoOJoTHYecKkoe MupoBo33penue. Cpeapl oOuUTaHUS
OpraHU3MOB: BOJHAs, HA3€MHO-BO3/1yIIIHAs, IIOYBEHHAs,
BHYTPHUOPraHU3MEHHAas

3.2

Oxonornueckue (axktopel. Kiaccudukainus skonoruueckux (HakTopoB:
abnoTnyeckne, OMOTUYECKHE U aHTPOIOTCHHBIE. [[efiCTBHE AKOIOTHICCKUX
(GhaKkTOpOB Ha OPTAHU3MBI

33

Abuotnyeckue (pakTophl: CBET, TEMIEPATYpa, BIAKHOCTh. PDOTONEPUOIU3M.
[TpucniocoOneHnss OpraHu3MOB K JEUCTBHIO aOMOTHYECKHX (PAKTOPOB.
buonornyeckne puTMel

34

buotnueckne  ¢aktopel.  Buasl  OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYPEHIMS, XUIIHUYECTBO, IAPA3UTU3M, MYTyalu3M, KOMMEHCAJIU3M
(Hax1eOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAJIN3M, HEUTpanu3M. 3HaueHUE
OMOTHYECKUX  B3aUMOJACHCTBUM  JUJII  CYIIECTBOBAaHUS  OPraHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHUE XApPAaKTCPUCTHUKU IIOIIYJIAIIHH. OCHOBHBIC TMOKa3aTeIu
NonmyJjeinuu:  4YHCICHHOCTb, IINIOTHOCTb, POXIACMOCTb, CMCPTHOCTD,
IIpUPOCT, MUT'PALTU. I[I/IHaMI/IKa YUCJIICHHOCTH ITOITYJIIIWHU U €C PCTYJLAINA

COO6HI€CTBa H 5KOJIOTHYCCKUE CUCTCMBI

Coo0miecTBO oprann3mMoB — OmorieHo3. CTpyKTypsl OHMOIICHO3a: BHIOBAs,
MIPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buabsl-momuHadTel. CBs3u
B OHMOIIEHO3€E

4.2

DKoJIOTHYEeCKUuEe CcHUCTeMbl (dKocucTtembl). I[loHsitTue 00 sKocUCTEME
u  OworeonieHoze.  DyHKIMOHAIbHBIE  KOMIIOHEHTHI ~ JKOCHUCTEMBIL:
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IPOIYLIEHThl, KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelIeCTB M MOTOK
3Hepruu B 3kocucTeme. Tpoduyeckue (MULIEBBIE) YPOBHU IKOCUCTEMBI.
[Mumessle nenu u cetu. OCHOBHBIE NMOKAa3aTeIU AKOCHUCTEMBI: OMoMacca,
OPOIYKUHUA. DKOJIOTMYECKHE MHPAMUJIbl: TMPOAYKIUH, YHUCICHHOCTH,
Oouomaccel. CBOHCTBA JKOCHUCTEM: YCTOMYUBOCTb, CaMOPErYJISIHS,
pasBurue. Cykueccus

4.3

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOWHOIO
WJIM LIMPOKOJINCTBEHHOT O JIECa.

AHTpPOIIOTEHHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBIL. Y POOIKOCHUCTEMBI.
buonornyeckoe M XO3SMCTBEHHOE 3HAYEHHE  arpo3KOCUCTEM
U ypOO3IKOCHCTEM.

buopasnoobpaszue kak Qaktop yctolumBocTH 3KocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.U. Bepuanckoro o Ouocdepe. ['paHuiibl, cocTaB U CTPyKTypa
ouocdepsl. JKupoe BemiecTBo u ero GyHkiuu. OcobeHHOCTH Ouochepsbl Kak
rI100anpHOM PKOCHCTEMBI. J[MHaMUYecKOoe paBHOBECHE W OOpaTHasi CBSI3b
B Ouocdepe. KpyroBoporbl BemiecTB M OHMOr€OXMMHUYECKHE LIHUKIIBI
3JeMEHTOB (yrjiepoa, a30Ta). 30HAIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI
CyLIH

4.5

YenoseuecTBo B Onocepe 3emuu. AHTpONOreHHbIE M3MEHEHHUs B Ouocdepe.
['mobGanpHBIE HKOIOTHYECKHE TPOOIIEMBI.

OcHOBa pAalMOHATFHOTO YIIPABJICHUS TPUPOJHBIMH pecypcaMd H HUX
UCIOJIb30BaHue. JJocTrykeHus: OMONIOrUM U OXpaHa MPUPOIbI
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