MMWHHUCTEPCTBO OBPA30BAHMUS, HAYKH U MOJIOJEXKH PECITYBJIMKHU KPbIM
AIMUHUACTPALIMS YEPHOMOPCKOI'O PAMOHA PECITYBJUKHU KPBIM
OTAEJ OBPA3OBAHUMA, MOJIOJEXH U CIIOPTA
MYHUIUIIAJIBHOE BIOJKETHOE OBIIIEOBPA30OBATEJIbHOE YYPEXK/IEHUE
«MEXBOJTHEHCKAS CPEJTHSSA IKOJIA UMEHU FTAMIYKOBA AHJAPESI HUKOJIAEBUY A»
MYHUIIATIAJTBHOT'O OBPA3OBAHW A YEPHOMOPCKHWI PATOH PECITYBJIMKHA KPBIM

PABOYASA ITPOT'PAMMA
yueOHoro npeamera «buosiorusi (0a30Bblid ypOBEHb)»

miis ooyuarwmmuxces 10-11 kiaaccos

(cooTBeTCTBYET (peiepaibHO 00pa3oBaTeJIbHOM MPOrpaMMe CpeaHero 00uero
0o0pa3oBaHus, yTBep:KIeHHOH npukazoM Munucrepcrsa npocsemenus Poccuiickoii @enepauumu ot
18.05.2023 Ne 371)
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denepanbHas paboyvas mporpaMmma 1o yueoHomy npeamety «buosorus» (6a3oBbiii
ypoBeHb) (mpeameTHas oOnacTth «EcTecTBeHHO-HaydHbIe MpenMEThD») (Hmanee
COOTBETCTBEHHO — MporpaMMa Mo OUOJIOTMH, OHOJOTHS) BKJIIOYAET MOSCHUTEIbHYIO
3aMMCKy, COJepKaHhe OOy4eHHs, IIaHUPYEMbIE PE3yJlbTaTbl OCBOEHHUS MPOrpPaMMBbl
no  OWoJOrMM,  TEMaTUYECKOe  IUIaHUpPOBaHUE,  NepedeHb  (KoauduxaTop)
pacnpesieNieHHbIX MO KjaccaMm MpOBEpSAEMbIX TpeOOBaHUW K pe3ylbTaTaM OCBOCHUS
OCHOBHOU 00pa30oBaTeIbHON MPOrpaMMbl CPEIHETO OOIIEro 0Opa30BaHUs U SJIEMEHTOB
cojiep>KaHusl IO OMOJIOTHH.

[losicHuTenbHas 3amMcka OoTpa)kaeT OOIIME IeNM M 3a/Jaud U3Y4eHUs: OMOJIOTHH,
XapaKTePUCTUKY TCUXOJIOTHYECKUX MPEANOCHUIOK K €€ H3YyYeHHI0 O0y4arouuMucs,
MECTO B CTPYKType Yy4yeOHOro IUIaHa, a TaKXke MOAXO0Jbl K OTOOpY coep>KaHusi,
K ONPEJIETICHUIO TIaHUPYEMBIX PE3YIbTATOB.

Copepxanue OOy4yeHHUsI pacCKpbIBaeT COJEp)KATENbHbIE JIMHUM, KOTOpPBIE
npeajaratoTcs Ui 005S3aTebHOTO U3YYEHHS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
o01rero oOpa3oBaHusI.

[Inanupyemble pe3ynbTaThl OCBOCHMSI MPOTPAMMbI MO OHOJOTHUH BKIIOYAIOT
JUYHOCTHBIE, METallpeJIMETHbIE pPe3yJIbTaThl 32 BECh MNEPHOJ] OOy4YeHUsT Ha YpOBHE
cpenHero o61ero oOpa3oBaHMs, a TAKXKe IMPEAMETHBIE AOCTHKEHHUS 00Yy4arouierocs
3a KaXJIbIi TOJ] 00yUYeHUsI.

IHOACHUTEJIBHAS 3AIINCKA

IIpu paspaboTke mporpamMmbl 1O  OHOJOTHHM  TEOPETHYECKYIO  OCHOBY
JUIS OTNIPECIICHUSI MOJIX0JI0B K (POPMHPOBAHMIO COJEpPkKAHUA YYEOHOro IpeaMera
«buonorus» COCTaBWIN: KOHLENTYaJIbHbIE MOJIOKCHUSA dIrocC COO
0 B3aMMOOOYCIIOBJIEHHOCTH IIeJIeH, CoepKaHus, Pe3yIbTaTOB O0OYYCHHUS U TPEOOBAHUM
K YPOBHIO IOJTOTOBKH BBITYCKHHUKOB, TOJIOKEHHUS 00 OOMIMX IENSIX W MPUHIUIAX,
XapaKTepU3YIOINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO 00IIero oopa3oBaHUs
B Poccwuiickoit deneparuu, a Takke MOJIOKEHUS O crierupuke OUOJIOTHH, €€ 3HaUYECHUN
B MIO3HAHUU KUBOM MPUPOJIBI U 00ECTICYEHUH CYIIIECTBOBAHUS YEIIOBEYECKOTO OOIIECTRA.
CornacHO Ha3BaHHBIM TOJOKEHUSM OIpPEEICHBl OCHOBHBIC (DYHKIIUU MPOTPAMMBI
110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma mo OuOJOTMM J1a€T MPEACTABICHUE O LEJsSIX, 00 OOIIel cTpareruu
oOydeHMsI, BOCIUTAHHS W Pa3BUTHS OOYYarONIMXCS CPEICTBAMH y4eOHOTO TpeaMera
«buonorus», omnpenenser 00s3aTENbHOE NPEAMETHOE COJIEpKAHUE, €r0 CTPYKTYpY,
pacrpeiesieHue Mo pa3aeiaM u TeMaM, PEKOMEHIyEMYIO MOCIEA0BATEIbHOCTh U3YUEHUS
y4eOHOro MaTepuaia ¢ yueToM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU
00pa30BaTEIBLHOTO MPOIIECCA, BO3PACTHBIX OCOOCHHOCTEH 00yJaromnXcsl.

B nporpammMe mo OMOJIOTMH TaKXKe YYUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METaNpeJMETHbIM M  NPEAMETHBIM  pe3yjibTaTaM  OOydYeHHs

3



denepanbHas padouas nporpamma | buomorus. 10-11 kiaccel (0a30BbIil YpOBEHB)

B (GOpPMUPOBAHUN OCHOBHBIX BHUJOB Y4€OHO-IIO3HABATEIbHOU AESTEIHLHOCTH/YUEOHBIX
NEeUCTBUM 00yJarouuXcs Mo OCBOEHUIO COJIEP>KaHUsI OMOJIOTMYECKOTO 00pa30oBaHMUs.

B nporpamme mno Ouosoruu (10—11 kmaccel, 0a30BBI YpPOBEHb) peaii30BaH
MPUHIIMI TPEEMCTBEHHOCTH B HW3YYCHUW OWOJIOTHH, Oylarojaps dYeMy B HeH
MIPOCMATPUBACTCS HAMPABIECHHOCTh Ha PA3BUTHE 3HAHUH, CBI3aHHBIX C POPMUPOBAHUEM
€CTCCTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IICHHOCTHBIX OPHCHTAIMA  JIMYHOCTH,
AKOJIOTUYECKOTO MBIIIUICHUS, TIPEACTABICHUM O 310pOBOM 00pase XKU3HU U OEpeKHBIM
OTHOIIIGHHEM K OKpyKaromel mnpupoaHoi cpeae. [loatomy Hapsagy ¢ H3ydeHHEM
00IIEeOMOIOTUYECKUX TEOPHA, a TaK)Ke 3HAHUH O CTPOCHHH >KMBBIX CHCTEM Pa3HOTO
paHTa W CYIOIHOCTH OCHOBHBIX MPOTEKAIONIUX B HHUX TMPOIECCOB B IMPOTPaMMe
110 OMOJIOTHH YCICHO BHUMAHUE MCIIOIb30BAHUIO MTOTYYCHHBIX 3HAHUH B TOBCETHEBHOMN
YKU3HU TS PEIICHUS TPUKIIATHBIX 3374, B TOM YUCJIC: MPOPUITAKTUKHA HACICACTBEHHBIX
3a00JIeBaHUI 4YeNIOBEKa, MEIUKO-T€HETUYECKOTO KOHCYJIhTUPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 1€JIeCO00pa3HOro TOBEACHHUS B OKpYXalolled MpUPOIHON cpene,
aHalM3a BIMSHHUS  XO3SHCTBEHHOW  JICATEILHOCTH  4YeJIOBeKa Ha  COCTOSIHUE
NPHUPOJHBIX W HMCKYCCTBEHHBIX DJKOCHUCTEM. YCHJICHUE BHUMAaHUS K TPUKIATHOM
HaIPaBJIEHHOCTU y4eOHOro mpeamera «buonOTHsS» MPOAMKTOBAHO HEOOXOJAMMOCTHIO
oOecrieuyeHusT YCJIOBHHM JUISl PEHICHUS OJHOM W3 aKTyalbHBIX 3a7ad4 IIIKOJBHOTO
Ounonornyeckoro o0pazoBaHusi, KOTOpas nmpeanoiaraet GOpMUPOBAHHUE Y 00yUYaAIOIIUXCS
CIIOCOOHOCTH  aJanTHUPOBAThCSl K  M3MEHEHUSAM JIMHAMUYHO  Pa3BHBAIOILIETOCS
COBPEMEHHOT'0 MUpA.

[Iporpamma 1o OHMONOTHU SBISIETCS OPUEHTUPOM JUISI COCTaBJICHHS pPabOunx
IpPOrpaMM, aBTOPbl KOTOPBIX MOTYT MPEJIOKUTH CBOM BapHUaHT MOCIEI0BATEIHHOCTU
U3Y4YCHHs] U CTPYKTYphl yueOHOTO MaTepuala, CBOE€ BHJIIEHHWE TyTel (HOpMHUpOBaHUS
y oOyuaronuxcsi 10—11 ki1accoB mpeaMeTHBIX 3HAHUH, YMEHHH W CIOCOO0OB y4eOHOM
NESTENbHOCTH, a TaK)K€ METOJUYECKUX pEIIeHUH 3aJad BOCIHTAHUS W Pa3BUTHUSA
cpenctBamu yueOHoro npeameta «buonorusy.

buonoruss Ha ypoBHe cpenHero oOmiero oopa3oBaHHs 3aHMMAET Ba)KHOE MECTO.
OHn obecnieunBaeT GopMUpPOBAHUE y 00YUAIONIUXCS MIPEACTABICHUN O HAYYHON KapTHUHE
MHpa, pacmmpser U 0000maeT 3HAHUS O >KUBOM TMPHUPOJIE, €€ OTIHMYUTEIHHBIX
MpU3HAKaX — YPOBHEBOW OpraHM3aIliU U IBOJIOIHH, CO3JACT YCIOBUS JJIA: TTO3HAHUSA
3aKOHOB JKMBOW MPHUPOJIBI, (HOPMHUPOBAHUSA (YHKIIMOHAIBHONW TPAaMOTHOCTH, HAaBBIKOB
3I0POBOTO M 0€30macHOr0 00pa3a *KU3HH, SKOJIOTHYSCKOTO0 MBIIIICHHUS, IIEHHOCTHOTO
OTHOMICHUS K KUBOU MPUPOJIC U YEIOBEKY.

bonpmioe 3HadueHne OWONOTHS HMMEET TakKe JUIsl PEHICHHWS BOCIUTATEIBHBIX
¥ pa3BUBAIONINX 337a4 CPEAHETO OOIIETO 00pa30BaHMs, COIUATN3ANN 00YIAFOIINXCS.
N3yuenne Ouonoruu obOecnieurBaeT yCIOBHS N1 (POPMUPOBAHUS MHTEIICKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HABBIKOB, JCTETUYECKON KYIBTYpHI,
CIIOCOOCTBYET WHTETpAIlUU OMOJOTUYECKUX 3HAHWHN C TPEACTABICHUSMU W3 JPYTHUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (U3MKK, XUMUU U reorpaduu. HazBaHHBIC
MOJIOKEHUSI O TIpeAHA3HAYCHUHN ydeOHOro mpenMera «buoorus» COCTaBUIM OCHOBY
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JUISL  OTNIpejielieHUsI TOJAXOJOB K OTOOpPY W CTPYKTYPUPOBAHUIO €ro COACpKaHMUS,
MPEACTAaBICHHOIO B IPOrpaMMe 1Mo OHMOJIOTHUH.

OT6op conepxkanusi ydyeOHoro mpeamera «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIICH C MO3UILIMKN KYIbTypOCOOOPa3HOTO MOJX0JIa, B COOTBETCTBUM C KOTOPHIM
oOyyJaroimuecs: JOJDKHBI OCBOUTH 3HAHUS M yMEHUS, 3HaAUMMbIe sl (GOPMUPOBAHUS
o011Ie# KyJIbTYphI, OMPEICIAIONINE MMOBECHUE YEJIOBEKAa B OKPYKAIOIIEH MPUPOIHOM
cpene, BOCTPEOOBAaHHBIE B TMOBCEJHEBHOM KM3HU M MPAKTHUUYECKON JIESITEIHHOCTH.
Ocoboe MecTo B ITOW CHUCTEME 3HAHHMM 3aHMMAIOT DJIEMEHTBI COJICPXKAHUS, KOTOpPbIC
CIIy>KaT OCHOBOW i (hOPMHUPOBAHUS MPEICTABICHUN O COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOUW KapTHHE MHUpa U IIEHHOCTHBIX OPUEHTALUSIX JIMYHOCTU, CHOCOOCTBYIOIIUX
ryMaHU3aIuu OMOJIOTMYECKOr0o 00pa30BaHMUsl.

CtpyKTypupOBaHUE COJIepKaHUs yueOHOro MaTtepuasia B porpaMme Mo OUoI0Tuu
OCYIIECTBJIICHO C YY€TOM TMPHOPUTETHOTO 3HAYEHUs 3HAHUHW 00 OTJIIMYUTETbHBIX
OCOOCHHOCTSX JKUBOW TIPUPOJBI, O €€ YPOBHEBOW OpraHU3allUd W DBOJIOIUH.
B cootBeTcTBUM C 3TUM B CTPYKType ydeOHOro mpeamera «buUONOTHS» BBIICICHBI
CIeAYIOIINE cojJepkaTebHbie JTUHUH: «buosoruss kak Hayka. Meroabsl Hay4dHOTO
no3Hanus», «KineTka kak Owosorudeckas cucrema», «OpraHusM Kak OMOJIOTHYECKas
cuctemay, «Cuctema M MHOroodpasue OpraHM4ecKOoro Mupay», «IBOJIOLHUS KUBOU
IPUPOBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens nzydyenus: yueoHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIa/ICHHUE
OOy4JaroMMUMHCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHAJIBLHOM OpraHU3alMh KUBBIX
CUCTEM pa3HOro paHra W TMNpUOOpeTeHHe YMEHHW WCMOIb30BaTh JTH 3HAHUSA
JUISE TPAMOTHBIX JEHCTBUH B OTHOIIEHUM OOBEKTOB XUBOW MPHUPOIBI U PELICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

Jloctrxenne 11(SH) 05 W3yYCHUS y4eOHOTO MpeaMeTa «buosorus»
Ha 6a30BOM YPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICIYIONINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI 3HAHUN O OMOJOTHYECKUX TEOPUAX, YICHUSX,
3aKOHAaX,  3aKOHOMEPHOCTAX, TUIOTe3aX, NpaBWiIaX,  CIyXKalluX  OCHOBOMU
it GOPMHUPOBAHUS TIPEACTABICHHUN O €CTECTBEHHO-HAYYHOM KapTHHE MUPA, O METO1ax
HAyYHOTO MO3HAHUS, CTPOCHHUH, MHOTO00Opa3ui U 0COOEHHOCTSIX )KMBBIX CHCTEM Pa3HOTO
YPOBHSl OpraHU3allMM, BBIJAIOMIUXCA OTKPBITHSIX W COBPEMEHHBIX MCCIEIOBAHUAX
B OMOJIOTHH;

dbopMupoBanue y  oOydYarOmIMXCS  TO3HABATEIbHBIX, HWHTEJUICKTYalbHbIX
¥ TBOPYECKUX CITIOCOOHOCTEH B MPOIECCE aHAIM3a JAHHBIX O IMMYTSAX Pa3BUTHsI B OMOJIOTHH
Hay4YHBIX B3IJISIIOB, UAEH U MOJAXOJOB K M3YUYEHHUIO >KMBBIX CHUCTEM Pa3HOTO YpOBHS
OpraHu3aluy;

CTaHOBJICHHE y O0yYarOIMUXCs 00MIei KyIbTyphl, QYHKIIMOHATHLHOW TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHATh M OLEHUBATH SBJICHUS OKPYXKAIOIIETO MHpA >KUBOU
MPUPOJIbl HA OCHOBAHWH 3HAHUM U ONBITA, OJYYEHHBIX MPU U3YYCHUU OUOJIOTUH;

dbopmupoBanue |y oOydYarolUXCd yYMEHHUM  WJUIIOCTPUPOBATh  3HAUYCHHE
OMOJIOTMYECKUX 3HAHUNW B NPAKTUUECKON JESTEIbHOCTH YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOIOTHil;
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BOCIIUTaHUE YOEKJIECHHOCTH B BO3MOXXHOCTU T[IO3HAHUS YEJIOBEKOM >KUBOU
MIPUPO/JIbI, HEOOXOIUMOCTH O€pPEKHOTO OTHOILICHUS K HEH, COOTIOIEHUS ATHYECKUX HOPM
MIPU IPOBEJACHUN OMOJIOTUYECKUX UCCIIEIOBAHUIA;

OCO3HAHUE IICHHOCTU OWOJIOTMYECKUX 3HAHUN JUISl TIOBBIIICHUS  YPOBHS
AKOJIOTUUYECKOMN KYyIbTYpHl, 1Sl (HOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

NpPUMEHEHUE TNPUOOPETEHHBIX 3HAHUM M YMEHUHM B MOBCEIHEBHOM >KM3HU
IUIsL OLIEHKU TOCTEACTBUI CBOEW JAESTENIbHOCTHU M0 OTHOIICHHUIO K OKpY>KarolleH cpene,
COOCTBEHHOMY  3JI0pOBbIO, OOOCHOBaHHME M COOMIOAEHUE Mep NpOQUIAKTUKU
3a00J1eBaHU.

B cucreme cpennero oOmero oOpasoBanus —«buonorus», u3ydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCS 00s13aTeNIbHBIM YUEOHBIM MTPEAMETOM, BXOISIIUM B COCTaB
npeaMeTHol o0nacTi «EcTecTBeHHO-HAyUYHbIE TPEIMEThI.

OO61iee yuCaO0 YacoB, PEKOMEHJIOBAHHBIX JJIsi U3y4eHUs] OMoJIoruu, — 68 4yacos:
B 10 xnacce — 34 gaca (1 gac B Heaeno), B 11 kitacce — 34 gaca (1 yac B Hezeno).
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COIAEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorus kak Hayka

buonoruss xak Hayka. CBA3bp OHONOTMM C OOUIECTBEHHBIMH, TEXHUYECKUMU
U APYTUMH €CTECTBEHHBIMU HayKaMH, (puiiocopuen, STUKOM, SCTETUKOM U mpaBoM. Poib
Oouonorun B (OPMHUPOBAHMM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl TMO3HAaHUS >KUBOM NpUPOABI (HAOMIOAEHHE, HKCIEPUMEHT, OIMCaHUE,
u3MepeHue, Kiaccudukanus, MoIeTMpPOBaHNEe, CTaATUCTUYECKasi 00pabOTKa TaHHBIX).

Jemoncmpayuu:
Ilopmpemuwr: Y. JapBun, I'. Mennens, H.K. Konbios, [x. Yorcon u @. Kpuk.
Tabauywvl u cxemvt: «MeTOABI TO3HAHUS KUBOU TIPUPOJIBI».

Jlabopamopnbsie u npakmuueckue paoomol:
[Tpaktuueckas paborta Ne 1. «lMcnonb30BaHue pa3IUYHBIX METOJIOB MPH U3YUCHHUH
OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cHCTEMBbI U X OPTraHU3AIUSA

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CgoiicTBa OMOCHCTEM W HMX pa3HooOpaszwe. YPOBHHM OpraHU3aIllMd OHOCHCTEM:
MOJICKYJISIPHBIN, KJIIETOYHBIA, TKAHEBbIM, OPTraHU3MEHHBIM, MOMYJISUHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTHICCKHM ), OMOC(EPHBIH.

Jemoncmpayuu:

Tabauywt u cxemovl: «OCHOBHBIE MPU3HAKU KUZHUY, «Y POBHU OpraHU3ALUU KUBON
OPUPOIBD.

Obopyoosanue: moaens moiekynsl JJHK.

Tema 3. XuMnuyeckuii cocTaB U cTpoeHHE KJIETKH

XUMUYECKUA COCTaB  KJIETKUM. XUMHUYECKHE JJIEMEHTBI: MaKpOXJEMEHTHI,
MHKpPO3JIeMEHThl. Bo/la 1 MUHEpaJIbHbIE BEIIECTBA.

OYHKIHUH BOJIbI U MUHEPAIbHBIX BEIECTB B KieTke. [logaepkanre ocCMOTUYECKOTO
Oarnanca.

benku. CoctaB m cTpoeHHE O€TKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3zamennmMble W 3aMEHMMBIE AMUHOKHUCIOTBI. AMHMHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OEITKOBOM MOJIEKYJbI (MI€pBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUECKHE CBOMCTBa OenkoB. buonornueckue GyHKIuu OEIKOB.

®epmeHThl — Ouonornyeckue karanuszaTopbl. CtpoeHue (epMeHTa: aKTUBHBIM
LEeHTp, cyOcTpatHas cneuuduuHocts. KodhepmenTsl. Butamunbl. Otiauuust pepmMeHTOB
OT HEOPraHWYECKUX KaTaIU3aTOPOB.
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VYrneBoabl: MOHOcaxapuibl (TJIOK03a, pubo3a U JE30KCUpHO03a), Jucaxapuabl
(caxaposa, JakTo3a) HW  MOJUcCaxapuabl  (KpaxMmall, TJIMKOTEH, IEJIII0JI03a).
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlununel: Tpurnuuepusl, pochonunuasl, crepousl. ['mapodpuasHo-ruapodoOHbIE
cBoiicTBa. buonornyeckue ¢ynkuuun aunugoB. CpaBHEHHE YIJIEBOJIOB, OEJIKOB
Y JIMMHUJIOB KAK UCTOUYHUKOB 3HEPIHUH.

Hyxnennossie kucnotel: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Crpoenne u ¢(ynkmuu [IHK. Crpoenne m ¢ynkuuum PHK. Buast PHK.
AT®: crpoenure u PyHKIUU.

Hurtonorust — Hayka o kietke. Kiierounast Teopusi — npumep B3auMOICUCTBUS HIEH
1 (aKTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUEHUS KIETKH.

Krnerka kak unenoctHas xuBas cucreMa. OOIIMe NMPU3HAKU KJIETOK: 3aMKHYTas
HapyxHasi MmemOpana, mosekyasl JIHK kak reHernyeckuid anmmapar, cucTeMa CHUHTe3a
oenka.

Tunsl KIETOK: dyKapHOTUYECKass W mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTHdeckoit kinetku. Kinetounas crenka 6akrepuit. CTpoeHUE SyKapHUOTUYECKON
KJIeTKA. OCHOBHBIE OTIMYHS PACTUTEIBHOM, )KUBOTHOM U TPUOHOMN KIIETKH.

[loBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, [JIMKOKAJIHKC,
ux ¢yukuun. [lnazmatudeckass memOpaHa, ee cBodcTBa M (QyHKuuu. lluroruiazma
u ee opraHouasl. OnHomemOpaHHble opraHouabl kietku: OIIC, anmapat I'onbmxu,
mu30coMbl.  IloyaBTOHOMHBIE  OpPraHOMIbl  KJIETKM: MHTOXOHJPHUH, IIIACTHABI.
[Tpoucxoxnenne MUTOXOHAPUH U TuiacTuA. Buael mitactua. HememOpaHHbIe OpraHon bl
KJIETKH: pUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOIU, PECHUYKH, KXI'YTUKU. DyHKIHUU
OpPraHOWJOB KJIETKH. BKiroueHus.

Snpo — peryasTopHblii 1eHTp kieTkd. CTpoeHue sapa: sjuepHas o0o0JiouKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEMIECTB B KJIETKE.

Jemoncmpayuu:

llopmpemuwr: A. JleBenryk, P. I'yk, T. IlIBanmn, M. Ilneinen, P. Bupxos,
JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.

Huacpammor: «PacnpeneneHne XUMUYECKUX JJIEMEHTOB B HEKHUBOM IPUPOIELY,
«Pacnpenenenre XuMHUUECKUX FJIEMEHTOB B dKUBOU PUPOIE».

Tabnuyer u cxemwvi: «llepuoguyeckas TaOIWIla XUMHUYECKHUX ODJIEMEHTOBY,
«CtpoeHne MOJEKYJbl BOJb», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OeKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenune Mmonexynsr AT,
«CTpoeHHne PyKapUOTHUYECKOM KIETKW», «CTpoeHue >XKUBOTHOM KiIeTKu», «CTpoeHue
pacTuUTenbHOM KIEeTKN», «CTpoeHHe MPOKAPUOTUUYECKOW KieTKn», «CTpoeHue sapa
KJIETKNY, «YTICBOABIY, «JIUIIHIBI.

Obopydoeanue: CBETOBOM MHUKpPOCKON, 00OpyAOBaHUE JUIsi  IPOBEACHUS
HaOJIOJICHUM, U3MEPEHUN, HKCHEPUMEHTOB, MHUKPOIpPENapaThl  PACTUTENbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.
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Jlabopamopnoie u npakmuueckue pabomol:

Jlabopartopnas padota Ne 1. «M3yueHne kaTaTUTHYECKOW aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe amuIa3bl WK KaTajaasbl)y.

Jlaboparopnast pabora Ne 2. «M3ydeHue cTpoeHHUs KJIETOK PACTCHHH, >KMBOTHBIX
u 6aKkTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTIpENapaTax u UxX OMUCAHHEY.

Tema 4. ’KusHenesiTeJIbHOCTD KIETKH

OOMeH BemiecTB, WM MeTaboau3M. AcCUMHIAIUS (TUTACTUYECKUM OOMEH)
U JUCCUMWJIALMS (SHEPreTUYECKU OOMEH) — JBE CTOPOHBI €IMHOrO Mpolecca
Merabonmu3Ma. Pojb 3aKOHOB COXpaHEHHUsS BEIIECTB M DSHEPrud B TOHUMaHUU
MeTabor3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA W rerepoTpodHbId. Poib depmeHTOB
B 0OMEHE BEIIECTB U IPEBPAIICHUN YHEPTUHU B KIICTKE.

dotocunTte3. CreroBass u TemMHOBas (a3bl porocuHTeza. Peakiuu (orocuHTe3a.
OddexTuBHOCTHh (hoTOCHHTE3a. 3HAUeHHE (OTOCUHTE3A IS J)KU3HU Ha 3emiie. BiausHue
yCIOBHM cpelbl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIMICHUS €0 MPOIYKTUBHOCTHU
y KyJbTYPHBIX PACTCHHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOoIe OakTepru. 3HAUCHUE XeMOCUHTE3a TSl )KU3HU
Ha 3emJie.

OHepretuueckuii oOMeH B KieTke. PaciienyeHue BelIECTB, BbIJACICHHE
U aKKyMYyJMpPOBaHUE SHEPTUU B KJIETKE. DTambl dHEpreTudeckoro oomena. ['nukomus.
bpoxxenne u ero Buabl. KuciopomHoe OKUCIEHHE, WM KJIETOYHOE JbIXaHHE.
OxucnutensHoe GochopmpoBanue. IPHeKTUBHOCTh SJHEPreTHUECKOTr0 OOMEHa.

Peakiiuu matpudHoro cunHTte3a. ['enernueckas undopmanus u JJHK. Peanuzamus
IreHEeTHYECKOW WH(pOpMaIluu B KIEeTKe. [eHeTHYeckuid KoJ U €ero CBOMCTBA.
Tpanckpunums — matpuusblii cuaTe3 PHK. Tpancnsauus — 6uocunrte3 Oenka. DTarmbl
tpaHcsaiuu. KonupoBanne aMmuHokuCIOT. Poss pubocoM B OnocuHTe3e Oemka.

Heknerounsle ¢GopMbl JKM3HU — BUPYCHL. MCTOpHS OTKpBITHS BUPYCOB
(I.W. UsanoBckuit). OCOOCHHOCTH CTPOCHHUS ¥ IKU3HEHHBIM IUKI BHUPYCOB.
bakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX M UYEJIOBEKa, BBHI3BIBAEMBIE BHUPYCAMHU.
Bupyc wummynogedunura uenoexka (BUY) — Bo3Oymurtens CIIMJla. OOGpatHas
TPAHCKPHUIIHS, peBepTa3a u uHTerpasa. [IpodunakTrka pacnpocTpaHeHHs BUPYCHBIX
3a00JIeBaHU.

Jemoncmpayuu:

Ilopmpemuwr: H.K. Konbsuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemvr: «Tumbl mHTaHWSIY, «MeTabomm3m», «MUTOXOHAPHSIY,
«OHepreTuueckuii  oOMen», «Xmopomnacty, «®dorocunresy, «Ctpoerme JIHK»,
«Ctpoenne W (yHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkayn, «['eHeTHYecKui Komy,
«Bupyco», «bakrepuodarun», «CrtpoeHue u xku3HeHHbIM LWk Bupyca CII]/la,
0akrepuodaray, «Permukamus JJHK».
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Obopyoosanue: wonenu-anmaukauun «Ynsoenue JIHK wu  tpanckpunims»,
«buocunres 6enka», «CTpoeHue KIETKU», Moaenb cTpykTypsl JJHK.

Tema 5. PasMHOkeHHMe U HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiieTouHblil UK, WK )KU3HEHHBIM LUK Ki1eTku. MaTepdaza u muros. IIpoueccsl,
nporekatouue B uHTepdasze. Pernmkanus — peakuuss MarpuuHoro cunresa JIHK.
Crpoenue XxpoMocoM. XpOMOCOMHBIN HA00Op — KapuoTUIl. JIUTUIOUIHBINA U TarIOWIHBIN
XpoMOCOMHbIe Habopel. Xpomatuabl. [luTonmoruueckue OCHOBBI Pa3MHOKECHHS
Y UHJAUBUIYAJIBHOTO PA3BUTHUSL OPTaHU3MOB.

Henenne knetkn — Muto3. Craauu mutosa. [Ipoueccsl, Mpoucxoasiiue Ha pasHbIX
CTaIUSAX MUTO3a. BUOTOTHYECKHI CMBICT MUTO3A.

[IporpamMmmupyemasi THOEIIb KIETKH — alloNTO3.

dopMbl pPa3MHOXKEHUSI OpPTaHU3MOB: Oecrojioe W MojoBoe. Buabsl 0Oecronoro
Pa3MHOKEHMS:  JICJICHUE  HAJBOE, IIOYKOBAHWE OJHO- W  MHOTOKJIETOYHBIX,
CIIOpo0oOpa3oBaHKe, BETEeTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE NI CEJICKIIUU.

[TosoBoe pasMHOKEHHUE, €r0 OTIIMYUS OT OECTIOJIOTO.

Meito3. Craguu wMeito3a. Ilponecchl, mpoucxoAsiiue Ha CTagusix Meiosa.
[ToBenenue xpomocom B Mernose. KpoccuHroep. buonornyeckuii CMbICI M 3HAYEHHUE
Meio3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs MOJIOBBIX KJIETOK Yy JKUBOTHBIX. [lonoBbie
JKeJIe3bl: CEMEHHUKH U siMYHUKU. OOpa3oBaHUe M Pa3BUTHUE TOJOBBIX KJIETOK — TaMeT
(ciepmaro3ous, SUIEKIETKAa) — cliepMaTroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
AUIEKIETOK U criepMaTto3onaoB. OmnogorBopenue. [lapreHorenes.

NunuBuayanpHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHANBHOE  Pa3BHUTHE
(omOpuorene3). Otambl 3MOpPHOHAIBHOTO PA3BUTUS Y TO3BOHOYHBIX IKUBOTHBIX:
npoOyieHne, racTpyisiiusi, opraHoreHes. IlocTaomOpuoHanbHOE pas3BUTHE. THITBI
NOCTAMOPHOHATIBHOTO Pa3BUTHS: MPSMOE, HENpsAMoe (JTUYMHOYHOE). BnusiHue cpeasbl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOKICHHBIE YPOICTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJlH PA3BUTHSL.

Jemoncmpayuu:

Tabauyer u  cxemvi: «DOpMBI  pa3MHOKEHHUS OpPraHU3MOBY», «J[BoiftHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX PACTCHUN», «BereratTuBHOE pa3MHOKEHUE PACTCHHUID,
«/lenenue kieTkn 6axtepuii», «CTPOCHHUE TIOJOBBIX KIIETOK», «CTpOSHHE XPOMOCOMBIY,
«Kinerounbiii mukiny, «Pemmkanus JJHKY, «Mutosy», «Meno3y, «lIpsMoe u Henpsmoe
pazButuey», «l'amMeToreHe3 y MIICKONMUTAIOMIMX M YeloBeka», «OCHOBHBIE CTaIuU
OHTOT'€HE3a.

Obopyooesanue: MHKPOCKOII, MUKPOIpPENnapaThl «CnepmaTo30ubl
MJICKOITUTAIOIIETO», <«SIMIEeKIeTKa MIIEKONUTAIomero», «KapuoknHe3 B KIETKax
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KOpeIIka JTyKa», MarHUTHas Mojelb-anumkanus «J/lenenne kmetkny», moaens JTHK,
Mo/iesib MeTa(azHOl XPOMOCOMBI.

Jlabopamopnuie u npakmuueckue pabomol:

Jlaboparopnas pa6ota Ne 3. «HabmioneHne MuTO3a B KJIETKaX KOHUMKA KOpEIKa
JyKa Ha TOTOBBIX MUKPOTIPEIIapaTax.

Jlaboparopnas padota Ne 4. «M3yueHue CTpOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOTIperapaTax.

Tema 6. HacieACTBEHHOCTh U H3MEHYNBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHeTuku. VIcTopusi pa3BUTHUA TE€HETUKUA. POnb IUTONOTHU
U SMOPHUOJIOTHH B CTAHOBJICHUU N'eHETUKHU. BKiaa pocCUCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE T'€HETUKU. METOJIbl TeHETUKU (THOPUIO0NIOTHYECKUM, IUTOTEHETUYECKUN,
MOJICKYJISIpHO-TeHeTUUeCKuii). (OCHOBHBIE TE€HETUYECKHE TIOHATUA. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaXx CKpeIIMBaHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUSA TMPU3HAKOB, YyCTaHOBIEHHbIe ['. Menaenem.
MonorubpuaHoe CKpenuBanue. 3aKOH eAUHO00pasusl THOPUIOB MEPBOrO MOKOJCHHUS.
[IpaBuno 1oOMHUHUPOBAaHUS. 3aKOH PacUICIUICHUS MPU3HAKOB. [ MMIOTE3a YUCTOTHI TaMeT.
[TonHOE U HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpuaHoe ckpeluBaHue. 3aKOH HE3aBHCHMOTO HACIEOBAaHUS TMPHU3HAKOB.
[{uTorenernyecknue  OCHOBBI  JUTHOPUAHOIO  CKpEUIMBaHUA.  AHaIM3UpPYIOIee
cKpelruBaHue. Vcronb30BaHWE AHAIM3UPYIOLIETO CKPEIIMBAHMS I ONpPEICIICHUS
TE€HOTHIIA OCOOHU.

CuerieHHoe HaclenoBaHue Mpu3zHakoB. Pabora T. Moprana mo clerieHHOMY
HacJEeJ0BaHUIO reHoB. HapyleHune clierieHus: FreHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOoMOCOMHAas TEOPHS HACIECACTBEHHOCTHU. [ €eHETUUECKUE KAPTHI.

I'enetnka mnona. XpOMOCOMHOE ONpEAENeHUE TMoja. AYTOCOMBI U IIOJIOBBIE
XpoMOCOMBI. ['oMOramMeTHbI€ U reTeporaMeTHbIe OpraHu3Mbl. HaciaeqoBaHue Npu3HAKOB,
CUEIJIEHHBIX C MOJIOM.

N3MenunBOCTh. BHUIBI N3MEHUMBOCTU: HEHACIICICTBEHHAS Y HACJIEACTBEHHAs. Posib
Cpenbl B HEHACIEJCTBEHHOW HM3MEHUMBOCTU. XapaKTePUCTHUKAa MOIU(MUKAITMOHHON
W3MEHUYMBOCTA. BapuanuoHHBIA psAx W BapualMoHHAs KpuBas. Hopma peakuumn
npu3Haka. KoauyecTBeHHbIE M KaU€CTBEHHbIE MPU3HAKKU U X HOpMa peakiuu. CBoiicTBa
MOAU(PUKAIMOHHON H3MEHYNBOCTH.

HacnenctBenHnasi, wWiM TEHOTUNUYECKas, W3MEHYMBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIeCC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyTanrioHHass W3MEHYMBOCTh. Kiaccudukamusi MyTanuii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. Yacrota ¥ nOpuuuMHBl MyTaluid. Myrtarennsie  (akTtopbl.  3aKoOH
TOMOJIOTHYECKHX PSAJIOB B HaclieACTBEeHHON n3MenunBoctu H.M. Basuiosa.

BresepHnas Hac/ieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uenoBeka. Kapuorum uenoexka. OCHOBHBIE METOAbI TEHETUKH YEJIOBEKA:
TreHEeAIOTHYECKU, OJIM3HEIIOBBIH, IIUTOTEHETHICCKUH, OMOXUMHUYECKHUIN, MOJIEKYJISIPHO-
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TCeHETUYCCKUI. CoBpemMeHHOe oTpesieNicHUe TCHOTHIIA: MOJTHOTEHOMHOE
CEKBEHUPOBAaHHWE, TIECHOTUIIMPOBAHME, B TOM uucie ¢ nomowsto [II[P-ananusa.
HacnencTtBenHble 3a00JIeBaHUs Y€JIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HH C HACJIEACTBEHHOU
MPEIPACIIONOKEHHOCThIO, XPOMOCOMHBIE Ooisie3an. ComaTHuecKue M TeHEepaTHUBHBIC
myTanuu. CTBONOBBIC KIETKW. [IpuHIMMIBI 370poBOro o0Opa3a >KU3HH, JUArHOCTHKH,
npopUIaKTUKK W JICYEHHs] TEeHETHMYeCKHX Ooiyie3Hel. Meauko-reHeTnyeckoe
KOHCYJbTHpOBaHUE. 3HAUCHNE MEIUIIMHCKON T€HETHKH B MPEIOTBPALICHUH U JICUCHUU
TeHETUYECKUX 3a00JIeBaHUI YETIOBEKA.

Jemoncmpayuu:

llopmpemuvr: I'. Mennens, T. Mopran, I'. ge ®pusz, C.C. UYerBepuKOB,
H.B. Tumodees-Pecosckuii, H.1. BaBunos.

Tabauyvr u cxemovl. «MOHOTHOPUIHOE CKpPEIIMBAHWE M €r0 ITUTOTCHETHYECKas
OCHOBa», «3aKOH pACIICIVIEHUS] U €ro LUTOTCHETHYECKas OCHOBa», «3aKOH YHUCTOTHI
ramer», «Jlurubpuanoe ckpemniuBanue», «lluTosioruyeckue OCHOBBI JUTHOPHIHOTO
CKpemuBaHus», «Meno3», «B3zauMonencTBue alUICNbHBIX TEHOBY», «l'eHeTMueckue
KapThl PAaCTEHUW, >XMUBOTHBIX W 4YeJOBeKa», «l'eHeThka moja», «3aKOHOMEPHOCTHU
HacJIeI0BaHus, CIEIJIEHHOTO C MoJIoM», «KapruoTUIbl yelloBeKka U >KMBOTHBIX», «Buibl
U3MEHYMBOCTHY», «MoaudukanMoHHas W3MEHYMBOCTh», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpyI Kpopu», «MyTallnoHHAsS H3MEHUUBOCTH.

Obopyoosanue:  Moaenu-anmmuiMkanuun  «MOHOTHOpUJIHOE  CKpPEIIUBAHHUE,
«Henonmnoe  momuHupoBaHme»,  «JlurmbpumHoe  ckpemmBanue», «llepekpect
XpOMOCOM», MHUKPOCKOII U MUKporpenapar «Jlpo3oduna» (Hopma, Mytaruu (HOpPMBI
KPBUIbEB U OKPACKH Tea), repoapuii «I opox moCeBHON».

Jlabopamopnbsie u npakmuueckue padomol:

Jlabopatopnas pabGora Ne 5. «UM3yyeHue pe3ynbTaTOB MOHOTHOPUIHOTO
U TUTUOPHUIHOTO CKPEUIMBAHUA Y IP030(HUIIBI Ha TOTOBBIX MUKpPOIIPENapaTaxy.

JlabopaTopnas pabora Ne 6. «M3ydueHue MoaM(PUKAITMOHHOW H3MEHYMBOCTH,
MIOCTPOEHUE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOI.

JlabopatopHast pabora Ne 7. «AHanmu3 MyTamnuii y Apo30QuiIbl Ha TOTOBBIX
MUKpOTpenapaTax.

[Ipaktuueckas padora Ne 2. «CocTaBieHue 1 aHAINU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekuus Kak HayKa ¥ Ipoliecc. 3apoxIeHUE CENICKIUUA U TOMECTUKALIUS. Y YeHUE
H.U. BaBunoBa o meHTpax MPOUCXOXKACHUS W MHOTOOOpa3usi KyJbTypHBIX PACTCHHIA.
LeHTpbl IPOUCXOKIAEHUS IOMAIIIHUX KUBOTHBIX. COPT, MOpOa, IITAMM.

CoBpeMeHHBbIE METOJbl CeleKIUMU. MaccoBbli M WHIUWBHUAYAJbHBIA OTOOPBI
B CEJICKIUHM pAacTeHUA U KUBOTHBIX. OIlleHKa 3KcTepbepa. bIHM3KOpOICTBEHHOE
CKpelBaHue — uHOpuAUHT. Yuctas nunus. CKpellluBaHUE YUCTHIX JTUHUN. ['eTepo3uc,
uiu rubpuaHas cwia. HepojacTBeHHoe cKpeliuBaHue — ayTOpuauHr. OtTaaneHHas
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rubpuauzanus U ee ycnexu. VICKyCcCTBEHHBI MyTareHe3 M MOJIy4eHHE MOJIUILIIOU]IOB.
JIOCTVIKEHUS CEJIEKLIMU PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB.

buorexHonorusa Kak oTpaciib NPOU3BOACTBA. | '€HHAs MHKEHEpHUs. DTallbl CO3aHUs
pexomOunanTHoi JIHK wu Tpancrennbix opranu3moB. KieTtouHass uWHXeEHepus.
Kierounesie KynbTypbel. MUKpPOKIOHAJbHOE pa3sMHOXKEHUE pacTeHuil. KinoHupoBaHue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OJKOJOTMYECKHUE
1 aTrdeckue npodseMsl. MO — reHeTHuecKl MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu:

Ilopmpemuwr: H.W. BaBunos, N1.B. Muuypum, I'.[]. Kapneuenko, M.®. BaHoB.

Tabauywvt u cxemwvi: kKapta «LIeHTPBI MPOUCXOXKICHHUS 1 MHOTOOOPa3Hs KyJIbTYPHBIX
pactenuit», «llopoabl nOMamIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX paCTCHUN»,
«OTtnanennas rubpuanzanus», «Padote akagemruka M.®. UBanoBay, «I[lonummionausy,
«O0bekThl  OmoTexHosorum»,  «KierouHele  KyJIbTyphl W KIOHHPOBAHHUE,
«KoHcTpynpoBaHue U IEPEHOC T€HOB, XPOMOCOMY.

Obopyoosanue: MyISIKU TUIOJIOB U KOPHETUIOJOB JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CeabCKOX03SHCTBEHHBIC PACTCHUS».

Jlabopamopnusie u npakmuueckue padomul:

Okckypeus «OCHOBHBIE METOIbI U JIOCTUKEHUS CEJICKIIUU PACTEHHUM U KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATENbHBIN Y4YacTOK,
B TEIUIMYHOE XO3SIMCTBO, TaO0OPATOPHIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC
1 gac B Henemto, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMsl.

Tema 1. IBoarounoHHass OMoI0OrNs

[TpeanochUIKM BO3HUKHOBEHHUS SBOJIOLMOHHON TEOPUHU. ODBOIIOLMOHHAS TEOPUS
U ee MeCTo B Ouonoruu. BinsH#e 5BOJIONMOHHON TEOPUH Ha pa3BUTHE OHOJIOTUU
U IPYTUX HayK.

CBugerenbcTBa  3BoJONUU.  [laneoHToIOrMYECKHE:  MOCIEI0BATEIbHOCTD
MOSIBJICHUS BUJOB B  MAJCOHTOJOTHYECKOM  JIETOMHUCH, TEePEeXOaHble  (OPMBI.
buoreorpadguueckue: cxoacTBo U paznuuue GayH u Giaop MaTEPUKOB H OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W  Pa3IWuus HAMOPHUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHbIE,
pyIUMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO
MEXaHMW3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OIMYEeCKUX MyTel Yy Bcex
OpraHU3MOB.

OpomonronHasa teopus Y. {apsuHa. [Ipennocsuiku BOSHUKHOBEHUS JaPBUHU3MA.
JIBKyIiue CHJibl ABOJIONMM BUAOB 10 JlapBuHYy (M30BITOYHOE pPa3MHOKEHUE
IpU  OrPAHUYEHHOCTH  PECYpCcOB,  HEOMpeeleHHas  M3MEHYMBOCTh, OOphOa
3a CyIIECTBOBAHUE, €CTECTBEHHBIM OTOOD).
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Cuntetnyeckast Teopust 3Bosonuu (CTD) v ee OCHOBHBIE MOJIOKEHUSI.

MuxkposBostonus. [lomynsiius kak eAMHKIa BUAA U SBOJTIOLHH.

JIBrkyriue cuiibl (pakToOphl) SBOJIOIUYU BUIOB B IpUpoie. MyTallMOHHBIH mporece
U KOMOMHATUBHAs U3MEHUYMBOCTb. [lonmynsironHble BOJIHBI U peid reHoB. M3onsuus
1 MUTpaIus.

EctecTBeHHbIN 0TOOp — HaNpaBisOUIUi pakTop 3Boaouun. DOpMbI €CTECTBEHHOTO
otOopa.

[IprcnocoONEeHHOCTh  OpPraHU3MOB  Kak  pe3yidbTaT dBodtouuu. llpumepsr
IpUCTIOCOOJIEHUH Y OPraHu3MOB. ApoMOP(O3bl U UN0AAANTALIHH.

Bun u Bunoo6pazoBanue. Kputepun Buna. OcHOBHbIE (JOpMBI BUI000PA30BaAHUS:
reorpapuieckoe, 3K0JOrnYECKOE.

MakpoosBomonus.  DPopMbl  3BOJMIONMU:  (UIETUYECKas,  JUBEpPreHTHas,
KOHBEpIeHTHasl, napasienabHas. HeoOpaTuMOCTh 3BOJIOLMH.

[IpoucxoxaeHne OT HECMEeUUaTu3UpPOBAHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AganTuBHAs pajraiiusl.

Jemoncmpayuu:

Ilopmpemur: K. Jlunnueit, XK.b. Jlamapk, U. lapsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkens, @. Mromiep, A.H. CeBep1ios.

Tabnuyer u cxemwvl: «Pa3BuTHE OpraHMYECKOro MHUpa Ha 3emie», «3apobIiiu
MO3BOHOYHBIX KMBOTHBIX», «ApXxeonTepukcy, «Dopmbl 00pbObI 32 CYIIECTBOBAHUEY,
«EcrecTBeHHbIN 0TOOPY», «MHOr0o00pasue copToB pacTeHui», «MHOroobpasue mopos
KUBOTHBIX», «llonmymsauun», «MyTallmoHHass HW3MEHUUBOCTBHY, «ApoMopdo3b»,
«Mnnoananramuny, «O0mas aereHepaius», «JBmwKyiue cuibl 3Bomonuny, «Kapra-
cxema wMapmpyra myremectsus Y. JlapBuHay, «boppba 3a CylecTBOBaHHUEY,
«[Ipucnoco6IeHHOCTD OpTaHU3MOBY, «["eorpaduueckoe BUJI000Pa30BaHUE,
«IKOJIOTHUECKOE BUI000PA30BAHUE.

Obopyodosanue: KOJIICKIIUS HACEKOMBIX C PAa3IUYHBIMH THUIIAMH OKpacKd, HaOOp
IJIOJIOB M CeMSH, KOJuIeKIus «[IpumMepsl 3alUTHBIX MPHUCTIOCOOICHUN Y KUBOTHBIXY,
Moznenb «OCHOBHBIE HAMpaBlIEHUS JBOJIONUNY», O0BbeMHas wmonenb «CTpoeHue
TOJIOBHOT'O MO3Ta NO3BOHOYHBIX.

buoreorpadguueckas kapta Mupa, KoJuieKiuus «DopmMbl COXpaHHOCTH MCKOMAEMbIX
KUBOTHBIX M pacTeHui», Mojenb anmiukamus «llepekpect XpomMocom», BIIaKHbIE
npenapatel  «Pa3BuTHe HacekomMoro», «Pa3BuTuE JISTYIIKM», MHUKpOIpenapar
«Ipozodumay (Hopma, MyTaruu GOPMBI KPBIITBEB 1 OKPACKH TENA).

Jlabopamophule u npakmuyueckue padoomoi:

Jlabopatopunas pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHIECKOMY
KPUTEPHUION.

JlabopatopHas pabora Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHWU3Ma U ee
OTHOCHUTEJIbHOTO XapaKTepa.
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Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KM3HU Ha 3emuie

JloHay4dHBIE TIPEACTABJICHUS O 3apOKICHMM JKW3HU. HaydHble THUIOTE3bI
BO3HUKHOBEHUS KU3HM Ha 3emiie: a0UOTreHe3 U MaHCIepMus. XUMHUYECKasi BOJIOLIMS.
AOGHMOTeHHBII CUHTE3 OPraHMYECKUX BEIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPKACHUE XUMHUYECKOM dBoionuu. HauanbHple JTambl  OMOJOTHYECKOU
spomoruu. ['mnoresa  PHK-mupa. ®opmupoBaHue MeMOpPaHHBIX  CTPYKTYp
1 BO3HUKHOBEHHE NPOTOKIETKU. llepBpie kieTkm u ux sBomouus. dopmupoBaHue
OCHOBHBIX I'PYMII dKHUBBIX OPraHU3MOB.

Pazeutne xu3Hu Ha 3emsie mo spaMm u nepuogam. Karapxeil. Apxeiickas
U ipoTepo3oiickas »pbl. [laneo3olickas spa U ee Mepuoibl: KEMOPUNHCKUH, OpJIOBUKCKUM,
CUJIyPUNCKUH, TE€BOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

Me3o030¥icKas 3pa U €€ ePUOIbl: TPUACOBBIN, FOPCKUN, METIOBOM.

Kaitno3olickas spa 1 ee nepuo/ibl: ajJeOreHOBbI, HEOT€HOBBIN, AaHTPOIIOTEHOBBIN.

XapakTepucTuKa KIMMaTa W TEOJOTMYECKHX IporeccoB. OCHOBHBIE ATallbl
ABOJIIOIUHU PACTUTEIBLHOTO U )KUBOTHOT'O MHUpa. ApoMOp(03bl y pACTEHUN U KUBOTHBIX.
IlosiBieHME, pacUBET U BBIMUPAHUE TPYII JKUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKoro Mupa Kak OTpakeHue HBoMoUuMd. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPTaHU3MOB.

OBOJNOIMSL  YeNoBeKa. AHTpPOINOJIOrHs Kak Hayka. Pa3BuTHE NpeacTaBiIeHUN
0 MPOUCXOKJICHUH YelloBeKa. MeTobpl n3yueHus anTpornoreHesa. CxoncTsa U pa3inyus
YeJ0BEKa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBuxymume cuibl (daktopsl) aHTpororeHesa. HacnencTBeHHas W3MEHUMBOCTH
U eCTeCTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 *KU3HU, U3TOTOBICHUE OPYIUH Tpyha,
MBILJIEHUE, PEUb.

OcCHOBHbBIE CTaAMM U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAJIONUTEKH, YeloBek
yMelblii, YemoBek mpsMoxondiui, YenoBeKk HeaHIAepTAIbCKUM, YenoBEK pa3yMHBIN.
Haxonku uckomaemMbIXx OCTaTKOB, BpEMs CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUs,
00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BporeouHas (eBpa3uiickasi),
HErpo-aBCTpAJIONHAsA (SPKBaTOpUaibHAasA), MOHIOJIOWJHAs (Aa3UaTCKO-aMEpUKAHCKas).
YepTbl NOpPHUCIOCOOJEHHOCTH MPEACTABUTENIEH YEIOBEYECKUX PAC K  YCIOBHUAM
cymectBoBanus. EquHcTBO yenoseueckux pac. Kputuka pacusma.

Jemoncmpayuu:

llopmpemui: ®©. Penu, JI. [lactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabnuyver u cxemvi: «Bo3HukHOBeHHe CoJHEYHON cucTeMbl», «Pa3BuTHE
OpPraHH4YeCKOro  MHUpay, «PacturenbHass ~ KJIETKay, «KuBoTHast  KJETKay,
«IIpokapuoruyeckas kieTka», «CoBpeMEeHHasi CHUCTeMa OpPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEIOBEKA U YETIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTA MAJIEOHTOJIOTUYECKUX HAXOAOK MPEIKOB COBPEMEHHOIO YEIIOBEKAY,
«/peBnenmme sroam», «/peBHue mroaw», «llepBble  COBpEeMEHHBIE  JIFOAW»,
«HenoBeueckue pachbi».
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Obopyoosanue: mynsxu «lIponcxoxnenue denoBeka» (OIOCTbI aBCTPATONHUTEKA,
NUTEKaHTPOMa, HeaHAepTalblla, KPOMAHbOHIIA), CICTKH WM W300paKeHHS KaMEHHBIX
opynuii  mepBOOBITHOrO  4YeloBeKa  (KaMHHU-YoNIepsl,  pyowsa,  ckpebia),
reoXpoHoiorndeckass Tabnuma, KoJeKius «DopMBI COXPaHHOCTH HMCKOIAaeMBbIX
’KUBOTHBIX U PACTCHHII».

Jlabopamopnbsie u npakmuueckue padoomol:

[Ipaktuueckas pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB PACTEHHI
Y )KMBOTHBIX B KOJJIEKLIUSIX).

DKCKypcusi «DBOJIIOLUS OPraHUYECKOT0 MUpa Ha 3emiiey (B €CTECTBEHHO-HAYUHBIN
WIH KpaeBeaueCKUil My3eil).

Tema 3. OpranusMbl U OKpYy Kamomas cpeaa

DKoJjorusi Kak Hayka. 3ajayd U pasliedbl 3KOJIOTMH. METOoJbl 3KOJIOTHYECKUX
UCCJIeIOBaHUN. DKOJIOTUYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIHAs, TMOYBEHHAas,
BHYTPUOPraHU3MEHHAsI.

Okonornuyeckue  ¢akropel.  Knaccudukamuss — 9KOJOTMYECKHX  (PAKTOPOB:
abnotuyeckrue, OMOTUYECKUE U aHTPONOTeHHbIe. [leficTBUE AKOIOrHYecKUuX (PaKkTopoB
Ha OPraHU3MBI.

AbGuotnueckre (QakToOpbl: CBET, TeMIepaTypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucnocobyennst opraHU3MOB K JEHCTBUIO abnoThyeckux (hakTopoB. buonornyeckue
PUTMBIL.

buotnyeckue ¢akropsl. Buasl OMOTHYECKMX B3aUMOACHCTBUN: KOHKYPEHIIHS,
XUIHUYECTBO, CcUMOMO3 u ero ¢Gopmbl. [lapasutusm, Koomepaius, MyTyalu3M,
KOMMEHCaIu3M (KBapTHUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIN3M, HEHTpaIH3M.
3HaueHne OWOTMYECKUMX B3aUMOJCHCTBUI /I  CYIIECTBOBAHUS  OPraHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKH NOMyIsiuui. OCHOBHBIE ITOKA3aTENN MOIYJISIIIUU:
YUCIIEHHOCTD, IUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JAuHamuka
YUCJICHHOCTH TOITYJISIUU U €€ PETyJIsALu.

Jemoncmpayuu:

TIlopmpemuwi: A. I'ymbonbat, K.®. Pynbe, O. ['exkkens.

Tabnuyvr u cxemwr: xapta «llpuponmnpie 30mHBI 3emun», «Cpeasl oOuTaHUS
opraHu3mMoBy»,  «®ortonepuonusm», «llomynsuun»,  «3aKOHOMEPHOCTH  poOCTa
YUCIICHHOCTH TOMYJSAuU HHOY30puu-Tyhenbkny, «[lumensie memm.

Jlabopamophule u npakmuyueckue padoomoi:

JlabopatopHass pabora Ne 3. «Mopdomornueckne OCOOCHHOCTH PpACTECHUU
U3 pa3HbIX MECT OOUTAHUS».

Jlaboparopnast pabota No 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.
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[Ipaktuueckas pabota Ne 2. «lloacyeT MIOTHOCTH NOMYJISUMNA pa3HBIX BUIOB
PaCTEHUMNY.

Tema 4. Coo0urecTBa ¥ 3K0JI0rHYECKHE CHCTEMBI

CooOmectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OuoOIEeHO3a: BUAOBas,
MpOoCTpaHCTBEHHAs1, Tpoduueckas (nuiesas). Buasl-nomuHanTsl. CBsizu B OUOLIEHO3E.

Dkosorndyeckue cucremsl (3xocucteMsl). [IoHsTHE 00 SKOCHCTEME M OMOTEOIICHO3E.
OYHKIIMOHAJIbHBIE KOMIIOHEHThI SKOCUCTEMBI: IPOIYLIEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopot BeliecTB 1 MOTOK 3HEPTHH B 3KOcUcTeME. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctemsl. [Iumessie nenu u cetd. OCHOBHBIE NOKAa3aTeNu SKOCUCTEMBI: OMoMacca,
OPOAYKIUS. DKOJOTMYECKHE MUPAMUIbl: TPOAYKIUU, YHUCICHHOCTH, OHWOMACCHI.
CBolicTBa 9KOCUCTEM: YCTOMUMBOCTD, CAMOPETYJIsALMs, pa3BuTHe. CyKeccus.

[IpupoaHbie 3KOCHCTEMBl. DKOCHCTEMBI O3€p U peK. DKOCUCTEMa XBOWHOIO
WIH IIUPOKOJIMCTBEHHOIO JIeca.

AHTpPOIOTEHHbBIE SKOCHUCTEMBI. ATPO3KOCHUCTEMBI. YpO0IKOCUCTEMBI.
buonoruyeckoe u X03siCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (¢aktop ycroWumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B.W. Bepuaackoro o 6uocdepe. I'panutibl, coctaB u cTpykTypa ouochepsl.
Kupoe BemectBo U ero ¢yHkuun. OcobeHHOCTH Ouochepsl Kak T00aTBHON
sKOCUCTEMBI. [[nHaMuyeckoe paBHOBecHe M oOpaTHas CBs3b B brochepe.

KpyroBopoTs! BelecTB 1 OMOre0OXMMHUYECKHUE ITUKIIBI DJIEMEHTOB (yIiiepoa, a30Ta).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Onochepe 3emun. AHTPOIOTCHHBbIE M3MEHEHHS B Ouocdepe.
['moGanpHbIE SKOJIOTHYECKHE TTPOOIEMBI.

CocymiecTBoBaHME PUPOABI U yesnoBeuecTBa. CoxpaHeHHe OMOopa3HOOOpa3us Kak
OCHOBa ycTolunBOCTH OMocdepbl. OCHOBA PallMOHATBHOTO YMPABICHUS TPUPOIHBIMU
pecypcamMu U UX UCTONIb30BaHue. JlocTikeHrs OMOJIOTHH U OXpaHa IPUPOJIBL.

Jemoncmpayuu:

Ilopmpemui: A.Jl. Tencnu, B.H. Cykaues, B.I. Bepnanckuii.

Tabnuyer u cxemwvr: «llumeBsie 1enw», «buoIEHO3: COCTaB U CTPYKTypaw,
«IIpuponmubie coobOmiectBa», «llemn mnuTaHUsA», «OKOJOTUYECKAS TUPAMUIAN,
«buocdepa m uenoBek», «IKOCHCTEMa HIMPOKOIUCTBEHHOTO Jieca», «IKOCHCTEMa
XBOWHOTO Jieca», «buoneHo3 BojoemMa», «ArponeHos», «lIpuMepHble aHTPONOTreHHbIE
BO3JCUCTBUA Ha TMPUPOAY», «BaxHeWme MCTOYHUMKM 3arps3HEHUS  BO3AyXa
U TPYHTOBBIX Boa», «[louBa — BaxHeimass cocrapisromas Ouochepr», «DakTopbl
nerpananuu mouBy, «IlapHukoBel 3P hekT», «PaKTOPhl paTNOaAKTUBHOTO 3arPsI3HCHUS
ouocdepn», «Ob6mas cTpykrypa ouocdepnn», «PacrnpoctpaneHue xu3Hu B Ouochepe»,
«O30HO0BBIN 3kpaH Ouochepw», «Kpyrosopor yriepoga B 6uocheper», «Kpyroopor
a30Ta B IPUPOAE».
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Obopyoosanue: Moaenb-anIuiMkanuss «TunuyHele OHOLEHO3b», repoapui
«PactutenbHble cooOuiecTBay, kojuiekuuu «buonenos», «Bpenurenu BaKHEWIINX
CENbCKOXO3AMCTBEHHBIX KYJIBTYp», repOdapuu M KOJUIEKUMU PACTEHHN M KUBOTHBIX,
MPUHAJIEKAIINE K Pa3HbIM JKOJIOTMYECKUM IpynmnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUs OXPAHSIEMBbIX BUJOB PACTEHUN U KUBOTHBIX.
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IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOI'MX HA YPOBHE CPEJHETI'O OBILIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO ycranaBauBarOTCs TpeOOBAHUS K pe3yibTaTaM OCBOEHUS
oOydJaroluMHCsT  MPOrpaMM  CpeIHero  oO0mero oOpa3oBaHUs:  JIMYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM.

JIMUHOCTHBLIE PE3YJIBTATHBI

B cTpykType JHMYHOCTHBIX PE3YJbTaTOB OCBOEHHS mpeamera «buonorus»
BBIZICJICHBI CJICAYIOIIME COCTABISIONIME: OCO3HAHHE OOYYaIIIMMUCS POCCUMCKON
rpaXJaHCKOM HMIAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIpeJIeIICHUI0, HATMYHE MOTHUBAIIMU K 00y4eHHIO0 OMOJIOTUH, TIeJICHATIPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE KIIHOUYEBBIX IIEHHOCTEH
U UCTOPUYECKUX TPAIUIMA Ppa3BUTUS OHOJOTHMYECKOTO 3HAHUSA, TOTOBHOCTH
U CITIOCOOHOCTh 00YYaIOIIMXCS PYKOBOACTBOBATHCS B CBOCH JIESITEIIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMHU, NPUCYIIUMH CHUCTEME OHOJIOTHYECKOr0 00pa3oBaHUs,
HaJIU4Me HKOJIOTUYECKOTO IPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTh 1€ U CTPOUTH
YKU3HCHHBIC TIJIaHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHHsS Tmpenmera «buonorus» mocturarorcs
B CIMHCTBE Y4YeOHOM W  BOCIUTATEJBHOM  JACATEILHOCTH B  COOTBETCTBHU
C TPaJUIIMOHHBIMU POCCUHCKUMH COIMOKYJbTYPHBIMH, MCTOPUUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, TPUHATHIMH B OOIIECTBE IpaBWJIAMH MW HOPMaMH
NMOBEJICHUS W  CIHOCOOCTBYIOT  IIpOIlECCaM  CaMOIO3HAHHUS, CAaMOBOCIHUTAHHS
U CaMOpPa3BUTHS, PA3BUTUSl BHYTPEHHEH MO3UIIMU JIMYHOCTH, NATPUOTU3MA, YBAKCHUS
K 3aKOHY W MPaBOIOPSIKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJEHUIO, B3aUMHOTO
YBaXEHUS, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAWI0O W TPAJAHUIUSAM
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuiickoii denepamnuu, NPUPOAE U OKPYKarOIIEH
cpene.

JImdHOCTHBIE pe3yibTaThl OCBOEHUS y4eOHOro mpeameTra «bHOTOTHS» TOIKHBI
OoTpakaTb  TOTOBHOCTH M  CIOCOOHOCTH  OOYYalOIIUXCS ~ PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKM BHYTpPEHHEH TO3WIHMEH JHUYHOCTH, CHCTEMOH IICHHOCTHBIX
OpHEHTAIM, TO3UTHBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAIUIIUOHHBIM
LIEHHOCTAM POCCHUWMCKOIro OOIIEeCTBA, pPACHIMPEHUE >KU3HEHHOTO OMbITA M OIbITa
JNEATENBHOCTA B IIPOLECCE pEaau3aldd OCHOBHBIX HANPABICHHN BOCIUTATEIBHON
JNEATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHMSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMHA OOYYaIOMIErocsl KaK aKTHBHOTO
Y OTBETCTBEHHOTO WI€HAa POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYI[MOHHBIX MpaB M OOSI3aHHOCTEW, YBa)XKCHHE 3aKOHA
U TIPaBOIOPSIIKA;
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TOTOBHOCTh K COBMECTHOH TBOPYECKON ACATEIBHOCTH TPH CO3JMaHUHM YYCOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX W TO3HABATEIBHBIX 33/1a4, BHIMOJTHCHUN OWOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HHU U OOBSICHSITH €€;

YMECHHE YYWUTHIBATH B CBOUX JCHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOACH C pa3HBIMU YOSKICHHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMHU
U COIMAIIBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHUS yYEOHBIX,
MO03HABATEIBHBIX U HMCCIICIOBATEIBLCKUX 3314, YBOKHTEILHOE OTHOIICHHE K MHCHHIO
OIIMIOHEHTOB TIPH 0OCYKJIECHUHU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTH K TYMaHUTApPHOW U BOJIOHTEPCKOU JIEATEIIHHOCTH;

2) MATPHOTHYECKOTO BOCTIUTAHUS

c(OpPMHPOBAHHOCTh POCCHUICKON TpakJIaHCKOM WIEHTUYHOCTH, MATPUOTU3MA,
YBaXXEHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoi, ropmoctu
3a CBOM KpaH, cBO PoauHy, CBOM $S3bIK M KyJbTYypy, MpOLLIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACICIMI0 U NaMsITHUKaM MPUPOJIEI,
NOCTVKEHUSIM Poccnn B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKHUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJIOTHHY, TTOHMMaHHUE 3HAYEHUs OMOJIOTUM B TMO3HAHUHU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

ujeiiHas yOeXJIeHHOCTh, TOTOBHOCTh K CHyKeHHI0 OTEYecTBY W €ro 3allluTe,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) IyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHe JTYXOBHBIX [HEHHOCTEN POCCUHCKOTO HapoJa;

c(hopMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO ITOBEICHHUS,

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pEIICHHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIajJa B TOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJMTEISAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATHS IIEHHOCTEW CEMEWHOM KWU3HHU B COOTBETCTBHUM C TPATULUSAMHU
Hapos0B Poccuu;

4) 3CTeTHYECKOro BOCIIUTAHMS:

ACTETHMYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas JCTETUKY ObITa, HAYYHOTO
Y TeXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAaHWE HSMOIIMOHAIBHOIO BO3JCHCTBHUS JKUBOW MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTB K CAMOBBIPAXKEHUIO B PA3HBIX BUAX UCKYCCTBA, CTPEMJICHUE MPOSBIISATH
KayeCTBa TBOPUYECKOM JIMYHOCTH;
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5) ¢pu3uUecKoro BOCIATAHMA:

MOHUMAaHHE U peain3allus 3J0POBOTO M OE€30MacHOr0 o0pasa KU3HHU (310POBOE
MUTaHUE, COOJIIOJICHNEC TUTHCHHYCCKUX TMPaBWUI U HOPM, COQITAHCHPOBAHHBIM PEKUM
3aHATHHA U OTHBIXA, perysipHas pu3ndeckass akTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (HU3NYECKOMY W TICHXHYECKOMY
3JI0POBBIO;

MOHMMAaHUE IEHHOCTH MPAaBWJI MHANBUIYAJIHLHOTO U KOJUICKTUBHOTO 0€301TacHOTO
MOBEACHUS B CUTYAIIMSIX, YTPOKAIOIINX 3I0POBBIO M )KU3HU JIFO/ICH;

OCO3HAHHME TIIOCJICACTBUH ¥ HENPUIATHE BPEIHBIX MPHUBBIYCK (YIMOTpeOacHUS
AJIKOTOJISI, HAPKOTUKOB, KYPCHUS );

6) TpPya0BOro BOCTIMTAHMSA:

TOTOBHOCTH K TPY/Y, OCO3HAHUE ICHHOCTU MAaCcTEPCTBA, TPYAOIO0HUE;

FOTOBHOCTh K AaKTHBHOM JIESATCIBHOCTH TEXHOJIOTHYECKOW M  COIHAJIbHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATh, IIAHUPOBATh W CAMOCTOSITCIIBHO
BBITIOJTHATE TaKYIO JIEATEIbHOCTD;

UHTEpEC K pa3InyHbiM cdepaM npodeCcCHOHAIBHON JCATEIBPHOCTH, YMCHHE
COBEpIIAaTh OCO3HAHHBIN BBHIOOP Oymymied nmpodeccryr U peain30BbIBaTH COOCTBEHHBIC
’KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUH
BCEH KU3HHU;

7) 3KO0JIOrM4ecKOro BOCIMTAHHUS:

AKOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CYILECTBOBAHMS;

MOBBIIICHUE  YPOBHS  JKOJIOTMYECKOM  KYJIBTYpBI: INPHOOPETEHUE  OIBITA
MJJAHUPOBAHUS TMOCTYINKOB M OIIEHKH MX BO3MOKHBIX MOCJIEIACTBUHN JJIsI OKPY’Karoleu
Cpebl;

OCO3HAaHHE TJIO0ATBHOTO XapakKTepa »JKOJOTHYECKHUX TMpodJieM W TyTeH uX
pelIeHus;

CITOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETAeMble TPH HM3YyUYCHHWH OWOJIOTHH 3HAHUS
1 YMCHUS TIPU PEIICHUH MPOOJIEM, CBI3aHHBIX C PAIlHOHAIBHBIM ITPHUPOIOIIOIB30BAHUEM
(cobOmroieHrie  TpaBWJI TIOBEJACHHUS B TIPHPOJE, HAMNPABICHHBIX Ha COXPaHCHUE
PaBHOBECHS B 3KOCUCTEMAX, OXPaHy BUJOB, SKOCUCTEM, OMOC(EpHI);

AKTUBHOE HEIPUITHE JICHCTBUM, MPUHOCAIIUX BPEI OKPYKAOIIEH MNPUPOIHOU
cpene, yMEHHE TMPOTHO3UPOBATH HEONIATONPHUSATHBIE SKOJIOTHYCCKHE ITOCICACTBUS
NpEeANTPUHUMAEMBIX JCUCTBUNA U MTPEIOTBPAILATh UX;

HUIMYUE PA3BUTOrO0 HSKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYpBHI,
ONbITa JACATEILHOCTH 3KOJOTMYECKOW HAMpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
WMHU B II03HABATEJIbHOM, KOMMYHHKATUBHOW W COLHMAJIBLHOW MPAKTHUKE, TOTOBHOCTH
K YYACTHIO B MPAKTHYECKOMN JIEATEIBbHOCTH SKOJIOTHYECKON HAIPABICHHOCTH;
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8) IeHHOCTH HAYYHOT'0 MO3HAHHUS:

c(OpMHPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKM M OOUIECTBEHHOM NPAKTUKH, OCHOBAaHHOIO Ha JHAJOre KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpILIEHCTBOBAHUE S3BIKOBOM M YHUTATENIbCKOM KYJIbTYphl KakK CpeACTBa
B3aMMOJICHCTBHS MEXKIY JIIOJBMH U TIO3HAHUS MHPA;

MOHUMaHUE crieluPrKU ONOIOrMH KaK HayKH, OCO3HAHHE €€ poJid B (GOPMUPOBAHUU
pPalMOHAIBHOTO HAYYHOI'O MBIIUJIEHUS, CO3JAaHUM LIEJIOCTHOIO IPEICTABICHHUS
00 OKpY’KalollleM MHUpPE Kak O €AMHCTBE NPUPOJIbI, YEIOBEKa U OOIIEeCTBa, B TO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHWH MpoOdJieM COXPAHEHHsS MPUPOIHOTO
paBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJOTUM [JIi COBPEMEHHOM IMBUIIM3ALIUU:
oOecrieyeHusi HOBOTO YPOBHS pa3BUTUA MEIULMHBI, CO3/IaHME NEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pPEIIaTh PECYpPCHbIE MPOOIEMBbl Pa3BUTHS YEJIOBEUYECTBA,
NoMCKa IyTeH BBIXOAA W3 TJIOOAIBHBIX HKOJIOTMYECKHX MpoOsiieM U oOecreyeHus
nepexo/ia K yCTOMYMBOMY pPa3BUTHIO, PALMOHATIBHOMY HMCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOpPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYECHUU OMOJIOTMYECKHX 3HAHUM B LEJSAX MOBBIIICHUS
oOmieil KyJIbTyphbl, €CTECTBEHHO-Hay4HOHW TI'pPAMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIIMOHATLHOM TPAMOTHOCTH 00YyYaIoUuXcs, POPMUPYEMOM TPU U3YUEHUH OUOJIOTHH;
NOHMMAaHHE CYITHOCTH METOOB IMO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HaYyKaX,
CIIOCOOHOCTD UCIIOJIB30BATH MOJIy4aeMble 3HAHUS IS aHAIIM3a U OOBSICHEHUS SIBICHUN
OKpY)KaloIlero Mupa U TMPOUCXOIAUIMX B HEM HM3MEHEHUH, yMEHHue JenaTh
000OCHOBaHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M HMEIOIIUXCS JaHHBIX
C LIETIBIO TIOJIYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOATENIBHO UCTIONB30BaTh OMOJIOTUYECKUE 3HAHUS TS PEIICHHUS
po0OJieM B peabHBIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHHE IIEHHOCTH HAyYHOW [EATETbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATEIbHOCTh UHIUBUIYaJIbHO U B TPYIIIE;

TOTOBHOCTBH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TIOJIYY€HHIO HOBBIX 3HAHUM 1O OUOJIOTHH B COOTBETCTBUU C )KM3HEHHBIMU
MOTPEOHOCTSMH.

B npouecce A0CTHXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS O0YYarOIIMMUCS
MIPOTPAMMBI 1T0 OMOJIOTHU HA YPOBHE CPETHETO OOIIETO 00pa30BaHus y 00yUJalOIIUXCs
COBEPILIEHCTBYETCS SMOIIMOHAIBHBIA MHTEIIEKT, IPEANONaratomui copMUpOBaHHOCTb:
CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHHME, BUACTh HAMPaBICHUS Pa3BUTHS COOCTBEHHON SMOIIMOHATIbHOM c(epbl, ObITh
YBEpPEHHBIM B cebe;

CaMOpETYJTUPOBAHMS, BKIIOYAIONMIETO CAMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTb 32 CBOE MOBEICHHE, CIIOCOOHOCTh aJalITUPOBATHCS K AMOLMOHAIBHBIM
W3MEHEHUSIM U TIPOSBIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEH MOTHUBALMH, BKJIIOYAIONIEH CTPEMJIEHHE K JOCTWXKCHHUIO LIEJIHU
U yClexy, ONTUMHU3M, HHUIHUATUBHOCTb, YMEHHUE JE€HUCTBOBATb, HUCXOAA U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHUE
IpYrMX, YYMTBIBaThb €ro NpH OCYIIECTBIEHWH KOMMYHUKAIUU, CIIOCOOHOCTb
K COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAWBATh OTHOILIECHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3periaTh KOHQIUKTHL.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHUsS YyuyeOHoro mpeamera «buomorusy»
BKJIIOYAIOT:  3HAyuMble A1 (OPMUPOBAHMS ~ MHUPOBO33pPEHUS  O0YyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOUIEHAYyYHbIE TMOHATHUS, OTpa)karouue
LEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CreU(DUKY METO/I0B MMO3HAHUS, UCTIONb3YEMBbIX
B €CTECTBEHHBIX HayKax (BEILECTBO, dHEPIuUs, SIBICHHUE, MPOLECC, CUCTEMA, HAyYHbIN
dakT, MNpUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeJOBaHUeE,
Ha0JII0IeHNe, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX), YHUBEpCAIbHbIE YUeOHbIE AEHCTBUS

(mo3HaBaTeNbHbIE, KOMMYHUKAaTHBHBIE, PETYISITUBHBIE), o0ecrieunBaroIme
dbopMupoBanue (PYHKIIMOHANBHOW T'PaMOTHOCTH U  COLMAIBHONM  KOMIIETCHIINH
oOy4aronmxcs, CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIH30BaTh OCBOCHHBIE

MCKIUCTUIUIMHAPHBIC, MHUPOBO33PCHUCCKUC 3HAHUA U YHHUBCPCAJIBHBIC y‘IC6HBIC
,ZIGIZCTBPIH B II03HABATEIILHON U COHHaHBHOfI IMPAKTUKCE.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIe 1eiiCTBUSA
ba3oBble jiornyeckue 1eMcTBUA:

CaMOCTOATEIHLHO (OPMYIUPOBATh M AKTyaJIU3UPOBATh MPOOJIEMyY, paccMaTprUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPH OCBOCHHUH 3HAHWUI MPUEMBI JJIOTHUECKOTO MBIIUICHHS (aHAIIN3a,
CUHTE3a, CPAaBHEHHUSI, KIIacCu(UKAINU, 0000IIECHUS ), PACKPBIBATH CMBICII OMOJIOTHYECKHUX
MOHATUN (BBIACIATh MX XapaKTEpHbIE MPU3HAKHU, YCTAHABIMBATH CBSI3U C JAPYTHUMU
MOHSATHUSIMH );

ONPENEINATh LU ACSITEIbHOCTH, 33/1aBasi MapaMETPhl U KPUTEPUU UX JOCTHKECHHUS,
COOTHOCHUTD PE3YJIbTATHI JEATEIIBHOCTH C MOCTABICHHBIMU LETSIMH;

MCITIOJIb30BaTh OMOIOTUYECKUE TIOHATHS TSl O0BsICHEHUS (DaKTOB U SIBICHUH KUBOU
MIPUPOIBI;

CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHAYKTUBHbBIC, I€NYKTUBHBIE, 10 AHAJIOTHUN),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX,
(bopMyIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh CXEMHO-MOJIETIbHBIE CpENICTBA [JIsl MPEJICTABICHUS CYIIECTBEHHBIX
CBSI3€l U OTHOILIECHUM B U3y4aeMbIX OMOJIOTHYECKUX OOBEKTAX, a TAKKe MPOTUBOPEUUI
Pa3HOTO PO/, BBISIBIICHHBIX B PA3JIMUHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;
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pa3pabaThiBaTh IUIAaH peIIeHUs TPOOJEMbl C YYE€TOM aHajiu3a MMEIOUIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATCIBHOCTH, OICHUBATH COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIEACTBUN NEATEIHPHOCTH;

KOOPJIMHUPOBATh U BBHITIOJHATH pabOTy B YCIOBHSIX PEaTbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATHBHOE MBIIINICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble nccienoBareabcKne AeiicTBUS:

BJIQJICTh HaBBIKAMHU YYEOHO-MCCIICIOBATEILCKON W TPOCKTHOW JIESITEILHOCTH,
HaBBIKAMH  pas3pelieHus TmpobieMm, o0manaTh CHOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOSITCJIBHOMY TIOMCKY METOJIOB PEIICHHS MPAKTHUYECKUX 3a7ad, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BUBI ICATCILHOCTH TI0 ITOJYYCHUIO HOBOTO 3HAHHMSI, €TO
UHTEPIIPETAIINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B YUCOHBIX CUTYaIUSIX, B TOM YHCIIC
IIPH CO3JIaHUH YYCOHBIX U COITUAIBHBIX MIPOCKTOB;

(dbopMHUpOBaThL HAYYHBIM THIT MBIIUICHUS, BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHITUSIMHU U METOJIaMH;

CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 331291 B 00pa30BaTEIbHOMN JEATCIbHOCTH
M )KU3HEHHBIX CUTYaIUsX;

BBISIBIIATH IPUIMHHO-CIICJICTBEHHBIE CBS3U U aKTyaJIM3UPOBATH 3a71a9y, BBIIBUTATh
THIOTE3Y €€ PEIIeHNUs, HAXOAUTh apryMEHTHI JIJIS TOKa3aTeIbCTBA CBOMX YTBEPKICHHUIA,
3a/1aBaTh MapaMeTPhbl K KPUTEPHH PEIICHUS;

aHAJIM3UPOBATH TONYYCHHBIE B XOJI€ PEIICHUS 3aJladdl PEe3yJIbTaThl, KPUTHICCKH
OILIEHWBATh UX JJOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAaIlHsSIM, OIICHUBATh IPUOOPETCHHBIN OIIBIT;

OCYIIECTBIIATH IeJICHAPABICHHBIN ITOUCK TIEPEHOCA CPEICTB U CITIOCOOOB JACHCTBHS
B ITPOEeCCHOHATILHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHWS B IMIO3HABATEIBHYI0 M MPAKTUYECKYIO O00IacTH
KU3HECSATSIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJCH, MPEJIaraTh OpUrHHAIBHBIC TTOIXO/IbI U PEIICHUS, CTABUTD
poOIeMBbI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undpopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHKAX WHGOpMauu (TEKCTe Y4eOHOTO
MOCOOUsI, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOIOTUYECKUX CIIOBAPSIX U CITPABOYHHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaIM3UpoOBaTh HWH(POpPMALIHIO
pPa3IUYHBIX BUJOB U (hOPM MpPEACTABICHUS, KPUTUUECKH OLICHUBATH €€ JIOCTOBEPHOCTH
Y HETIPOTUBOPEUYUBOCTD;

bopMyIHUpOBATH 3aMPOCHl U MPUMEHSITh Pa3IMUYHbIE METO/bI IPU MOUCKE U 0TOOpE
ouonorndeckoi nHGOpMaIuy, HEOOXOAUMOM JIJIsI BBITIOJTHEHHS YYeOHBIX 3a/1a4;
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NpuUOOpeTaTb  ONBIT  HMCHOJB30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTUH, COBEPIICHCTBOBATH KYJbTYpPY AKTUBHOI'O HCIIONB30BAaHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (POPMY MPEACTABICHUS OMOJOTNYECKON
uH(popmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOIUIbI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYUYHBIN SI3BIK B KaUECTBE CPEACTBA MPHU pabOTe ¢ OMOIOTUYECKOM
uH(popmalmeil: NPUMEHATh XUMHUYECKHEe, (U3MUECKHE M MaTeMaTH4YeCKHUE 3HaKU
U CHUMBOJIBL, bopMybl, ab0peBuarypy, HOMEHKJIATYDY, WCIIOJIb30BATh
U IpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJa/IeTh HABbIKAMHU PACMO3HABAHMS W 3allUThl MHGOpMaIU, MHGHOPMALIMOHHON
06€30MacHOCTH JUYHOCTH.

KoMmMmyHuKkaTMBHBIE YHMBEpPCAJbHBbIE Y4eOHbIE JeHCTBHUS
Oo0menne:

OCYIICCTBIISITh KOMMYHHKAITMM BO BceX cdepax >KU3HU, aKTUBHO YYacTBOBATh
B JUAJOre WIM JUCKYCCHHM TIO CYIIECTBY OOCYXaaeMolW TeMbl (yMCHHE 3a]aBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KJICHUS OTHOCHTEIIBHO BBITIOJHEHHUS IpeIaracMoi 3aauw,
YUNUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH ITO3WUIIMHA JPYTMX YYaCTHHUKOB JUajora
WIIN JUCKYCCHUN);

pacmo3HaBaTh HeBepOalbHBIE CpelICcTBa  OOIIEHWS, TOHUMATh 3HAYCHUE
COLIMABHBIX 3HAKOB, MPEINOCHUIOK BO3HHKHOBEHUS KOH(DIUKTHBIX CHUTyalllid, yMETb
CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BIAJIETh PA3IMYHBIMH CIOCOOaMHM OOIIEHWS H B3aWMOJCUCTBHUS, ITOHHUMATH
HaMEpEHUsl APYTruX JIOACH, IMPOSBIATH YBAKUTEIBHOE OTHOIICHHUE K COOCCETHUKY
U B KOpPEKTHOU popme GOopMyTHpOBATH CBOM BO3PAKEHUS,

Pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHAsI 1€eATEJILHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIYATLHON pabOTHI
IIPU PEIICHUH OMOJIOTHYSCKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMCHECHUS
IpyNnoBsIX (HOPM B3aUMOCHCTBUS NP PEUICHUN yUeOHOM 3a1a4u;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBHM C YIETOM OOIINX HHTEPECOB
¥ BO3MOXKHOCTEH KaKJIOTO WICHA KOJUICKTHBA;

MPUHUMATH 1IEJTH COBMECTHOM JEATENHHOCTH, OPTaHU30BBIBATH U KOOPIUHUPOBATH
JNEUCTBUA IO €€ TOCTUKEHUIO: COCTABIISITH IIJIaH AEUCTBUI, PACIIPEEIIATh POJIU C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yJIbTAThl COBMECTHOM PaOOTHI;

OIICHWBATh KA4eCTBO CBOETO BKJIAJa W KaXJOTO0 YYaCTHMKAa KOMaHABl B OOMIUN
PE3yNBTAT MO Pa3paboOTaHHBIM KPUTEPHUSIM;

mpemsiaraTh HOBBIE TPOGKTHI, OICHWBATh WJAEH C TIO3WIIMM  HOBU3HHBI,
OPUTHHATBHOCTH, IPAKTUIECKON 3HAYMMOCTH,
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OCYHCCTBIIATH MMO3UTHBHOC CTPATCTUUCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
IMPOSABIIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUIITMATUBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIe TeCTBUA
Camoopranusanus:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISI BBISBICHHS MPOOJeM M UX pEIICHUs
B J)KU3HEHHBIX U YUYEOHBIX CUTYaIIUSIX;

BBIOMpaTh HA OCHOBE OMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE M CMBICIOBBIC YCTAHOBKH
B CBOMX JICHCTBUSIX U MOCTYIKAaX MO OTHOIICHHUIO K KMUBOM MPUPOJIC, CBOEMY 370POBBIO
U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO  OCYIIECTBIIATh IMO3HABATEIbHYIO JCSATEILHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJlaud B 00pa30BATEIILHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIbHO COCTABJIATH IJIAH PEIICHUs MPOOJIEMBbI ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEATIOYTCHUM;

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM;

pacuIupsTh paMKH yu4eOHOTO IIpeAMeTa Ha OCHOBE JTUYHBIX IPEATIOUTEHUH;

JenaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pElICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO IIUPOKON IPYAMIIMH B PAa3HBIX
00JacTsAX 3HAHMM, IMOCTOSHHO TMOBBIIATH CBOM 0OO0pa3oBaTENbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTD,
OILICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BJIa/ICTh HaBBIKAMH IO3HABATEIBHOU pedIECKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIIOIB30BAThH
npueMbl pedIECKCUU TSl OLIEHKH CUTYaIlMd, BEIOOpA BEPHOTO PEIICHHUS;

OLICHUBAaTh PUCKU M CBOEBPEMEHHO NPUHUMATh PEHICHUS MO HUX CHUKEHUIO;

MPUHUMATh MOTUBBI U @pTYMEHTHI APYTUX NPU aHATIU3€E PE3YIbTAaTOB IEATEIbHOCTH.

IlpunsTHE Ceds U APYTrUX:
MPUHUMATH ce0sl, MOHNUMAasi CBOM HEJIOCTATKU M JIOCTOWHCTBA,;
MPUHUMATh MOTUBBI U aPT'YMEHTHI IPYTUX MPU aHAIU3E PE3YJIbTATOB JAESITEIIbHOCTH;
MPU3HABATH CBOE MPAaBO M MPABO APYTHX HA OMIHOKY;
pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UITUH JIPYTOTO YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATDBI

[IpeametHbie pe3ynbrathl ocBoeHus nporpammbl COO no Ouosnoruu Ha 6a30BOM
YpOBHE BKIIIOYAIOT crenudpuyueckue s yuyeOHoro mnpeamera «buosjorus» HaydHbIE
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3HaHMS, YMEHHS M  CIOCOObl  JEHCTBUH 1O  OCBOGHMIO, HWHTEpHpETaluu
U TpeoO0pa3oBaHUIO 3HAHMM, BHJBI JESITEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUM B pa3IMYHBIX YYEOHBIX CHUTyalMsX, a TaKKe€ B peajbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHbIX C Owuojorueid. B mnporpamme mpeaMeTHbIE
PE3yJIbTAaThl IPEICTABIEHBI MO r0JIaM 00y4YEeHUSI.

[IpeametHbie pe3ynbTaThl OCBOCHUS yueOHOoro npeameta «buonorus» B 10 kiaacce
JOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTEeCTBEHHBIX HayK, B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa W HAyYHOTO MHPOBO33PEHHUsS, O BKJIAJIE POCCUUCKUX M 3apYyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OUOJIOTUM, (DPYHKIMOHAIBHOW TPAMOTHOCTH YeIOBEKa
JUISL PELICHUS )KU3HECHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJEpKaHUE OMOJIOTMUECKUX TEPMHHOB WM TOHSATHH: JKU3Hb,
KJIeTKa, OpraHu3M, MeTa0on3M (0OOMEH BEIIECTB M MPEBpaIeHue YHEPTUH ), TOMEOCTa3
(camoperynsiys), YpOBHEBasi OpraHu3alus >KUBBIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKItusi), HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT M Pa3BUTHE;

yMEHHE  |3jJaraTh  OWOJOTHYECKHE Teopuu  (KJIETOYHas, XPOMOCOMHas,
MYTallMOHHAsA, [EHTpaJIbHAs JIorMa MOJEKYJIIpHON Ouosoruun), 3akonsl (I'. Mennens,
T. Moprana, H.I1. BaBunoBa) u y4yenus (0 1eHTpax MHOT000pa3usi ¥ MPOUCXOKICHUS
KyJabTypHbIX pacTteHuid H.M. BaBuioBa), ompenensatb TpaHULBl UX HTPUMEHUMOCTH
K )KUBBIM CUCTEMAaM,;

yMEHHE BIAJACTh METOJaMH HAyYHOTO T[IO3HAHHWS B OWOJIOTHH: HaOIIOACHUE
U OINHUCAaHUE JKMUBBIX CHUCTEM, NPOLIECCOB W SIBICHWI, OpraHu3alus U MPOBEJICHHE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBU)KCHHUE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAyeMbIMU BEJIMYMHAMH, OOBICHEHHE TOJYYCHHBIX PE3yJIbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSITUN, TEOPUH M 3aKOHOB, YMEHUE [I€JIaTh BBIBOJbBI
Ha OCHOBAHHUH TOJIyYECHHBIX PE3YJIbTATOB;

YMEHHME BBIACHATH CYIIECTBEHHbIC IIPU3HAKKM BUPYCOB, KIETOK IPOKAPHOT
U DYKApHOT, OJHOKIETOYHBIX U MHOTOKIETOYHBIX OpPraHW3MOB, OCOOEHHOCTHU
MpOIIECCOB: OOMEHa BEIIECTB M MPEBpAIEHUs SHEPTUM B KIETKEe, (POTOCHUHTE3A,
IJIACTHYECKOT O 151 JHEPreTUYECKOr 0 oOMeHa, XEMOCHHTE3A, MHTO3a,
M€103a, OIUIOJOTBOPEHHS, PA3MHOXEHHS, WHIAWBUAYAIBHOTO pPA3BUTUA OpPraHU3Ma
(oHTOTEHE3);

YMEHHUE NPUMEHSTh TOJYyYECHHbIE 3HAHUSA MJISI OOBSICHEHUS OHOJOTrHYECKHX
MPOLECCOB U ABJIEHUM, U1 NPUHATUS NPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM KU3HU
C IeIbI0 0OecTieueHus 0€30MaCHOCTH CBOETO 3I0POBbS U 3/I0POBbS OKPYKAIOITUX JTIOJICH,
COOJIFOICHUSI HOPM TPAMOTHOIO TOBEACHUS B OKpYXKAIOUIEH MPUPOAHOU cpele,
MMOHUMAaHHE HEOOXOJMMOCTH MCIOJIb30BAHUSL JTOCTHXKEHUM COBPEMEHHOW OHOJOTHU
1 OMOTEXHOJOTHUM J1JI1 pallMOHATIBHOTO MPUPOAONOIB30BaHUS;
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YMEHHUE peuiaTh 3JE€MEHTapHble T€HETHUECKUE 3aJa4l Ha MOHO- M TUTHOpUIHOE
CKpEIIMBaHUE, CLEIUICHHOE HACJIEJOBAaHUE, COCTaBIATH CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUs JJIs MPEJCKa3aHusl HAaCJleI0BaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJIHATH Ja00OpaTOpHbIE U MPAKTHUECKHE paboThl, COOMI0IaTh MpaBuiia
pu padbote ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE  KPUTUYECKH  OIICHMBAaTh U  UHTEPIPETUPOBATH  HH(OpMAIHIO
OMOJIOTUYECKOTO COJIep KaHMs, BKIIOYAIOIIYIO MCEBJOHAYYHbIE 3HAHUS U3 Pa3IUYHbIX
MCTOYHUKOB (CpeacTBa MAaccoBOM HH(OpPMALUHU, HAYYHO-TIOMYJSPHBIE MaTepUabl),
ATUYECKUE AaCMEeKThl COBPEMEHHBIX HCCJIEIOBaHUA B OHOJOTHUU, MEIULIUHE,
OMOTEXHOJIOTHH;

yMEHHUE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHUs, 0000IIas
OMOJOTNYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX MCTOYHMKOB, TPAMOTHO MCIOIb30BaTh
NOHSITUMHBIN anmnapaTt OUOJIOTUH.

[IpenmeTHBIC  pe3yJdbTaThl  OCBOGHHMS  ydeOHoro mnpeamera  «buomorus»
B 11 Ky1acce TOKHBI OTPakaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECTE M POJIU OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS
€CTCCTBECHHBIX HayK, B (DOPMHUPOBAaHUU COBPEMEHHOH €CTECTBCHHO-HAYYHOW KapTHHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUUCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONIOTMH, (YHKIHMOHAIBHONW TI'PaMOTHOCTH  YeJOBEKa
JUTSL pelIeHUs KU3HEHHBIX 3a]1ay;

YMEHHE PACKpBIBaTh COJAEpXKaHUE OMOJIOTMUECKHX TEPMUHOB M TOHSTHI: BHU],
HOMYJSAIUs, TEHOPOHI, SBOJIONUS, JBUXKYyIIUEe CWIbl ((HaKTOpbl) SBOIIOLHUH,
IPUCIIOCOOJIGHHOCTh  OPraHW3MOB, BHJI000pa30BaHHE, JKOJOTHYECKHE (aKTOpHI,
HKOCUCTEMA, MPOAYIIEHThI, KOHCYMEHTBI, PEAYIEHTHI, IIEMU MUTAHUSA, DKOJIOTHYECKAas
nupamua, OMoreoleHo3, ornocdepa;

yMEHHE Hu3JlaraTh OWojoruyeckue Teopuu (dBonornuonHas teopus Y. [lapBuna,
CUHTETHYECKasi TEOpHUs OBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIBIIIEBOTO
cxonctea K.M. bspa, depenoBaHus TJIaBHBIX HANpaBJICHUM W NYTEH 3BOIIOLUU
A.H. CesepuioBa, yuenus o 6uocdepe B.U. BepHanckoro), onpeaensrb rpaHUIlbl UX
MPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BIAJETh METOJaMU HAy4YHOrO0 TIO3HAHUS B OWOJOTHM: HAOIIOICHHE
M ONHCAHHUE >XMUBBIX CHCTEM, TPOIECCOB W SBICHUW, OpraHU3AlMs W TPOBEICHUE
OMOJOTUYECKOTO DIKCTICPUMEHTA, BBIJBIDKCHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIYy HCCIEeIyeMbIMH BEIUYMHAMHU, OOBSCHEHHWE TIOJYYCHHBIX PE3YJIbTAaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI
HA OCHOBAHHH TMOTYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSANNANA, TPOAYIEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB, OHOTCOIEHO30B
¥ 9KOCHCTEM, 0COOEHHOCTH MPOIIECCOB: HACIIECTBEHHON N3MEHUNBOCTH, €CTECTBEHHOTO
0T00pa, BUI000pa30BaHUsI, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, ICHCTBUS SKOJIOTHISCKHIX
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(GakTOpOB Ha OpraHu3Mbl, MEPEHOCAa BEIIECTB M TOTOKA JHEPTHUM B HDKOCUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHHUI B SKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB
1 OMOTEOXMMHUUYECKUX IIUKIIOB B Ouocdepe;

YMECHHE TPHUMCHATh IIONYYCHHBIC 3HAHHUS IS OOBSCHEHUS OHMOJIOTHYCCKUX
MIPOIIECCOB M SBJICHUH, JUTSl IPUHATHUS MPAKTHUYSCKUX PEIICHUH B TTOBCETHEBHON KU3HU
C LIeNIbI0 0OecTieyeHus 0€30IaCHOCTU CBOETO 3/10POBbS U 3/I0POBbSl OKPYKAIOLIUX JIIOAEH,
COOJIFOICHUSI HOPM TPAMOTHOIO TIOBEACHUS B OKPYXKAIOIICH NPUPOTHON cpeje,
MMOHUMAaHHE HEOOXOJUMOCTU WCIOJIb30BAHUS JOCTHUKEHUNW COBPEMEHHON OHOJIOTHU
JUTSL PAIMOHAIBHOTO TIPUPOJIOTIOIB30BAHUS;

yMEHUE pelIaTh >SJEMEHTapHble OHOJIOTMYECKHE 3aJayd, COCTABJISITH CXEMBI
nepeHoca BeleCTB U SHEPTUU B SKOCUCTEMAaX (IIE€MU MUTAHUS );

yYMEHHUE BBITIOJIHSTH JIa0OpaTOPHbBIE U MPaKTHYECKUe paboThl, COOII0IAaTh MTpaBUiia
pu paboTe ¢ yueOHBIM U Ta0OPaTOPHBIM 000PYI0BAHUEM;

YMECHHE  KPUTHYCCKH  OILICHWBATh W  HMHTEPIPETHPOBATH  HH(POPMAIIUIO
OMOJIOTMYECKOTO COJEPKaHUS, BKIFOYAIOIIYIO TCEBIOHAYYHbIC 3HAHUS U3 PA3TUIHBIX
HUCTOYHUKOB (CpelcTBa MaccoBOM WHGOpPMAaIMK, HAYyYHO-TIOMYJSIPHBIE MaTepualbl),
paccMaTpuBaTh ria00albHbIE IKOJIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJOTUYECKYI0 MH(OPMAIIMI0O U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.
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10 KJIACC
HaumenoBanue
Ne KomunuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe coaepxanue
n/n 4acoB 00yyaroIuxcs

yqe6H0r0 nmpeamMeTa

Tema 1. Buosiorusi kak Hayka

1.1 | Buosorus B cucteme 1 buonorus kak Hayka. CBsi3u OM0I0THUN PackpriBaTh cojiepkaHre TEPMUHOB
HayK ¢ 00IIIECTBEHHBIMHU, TEXHUYCCKUMU Y MIOHATHI: HAYYHOE MUPOBO33PEHUE,
Y IPYTUMHU €CTECTBEHHBIMU HAYKaAMU, Hay4Has KapTHHA MUPA, HAYYHBIH METOJ,
dbunocodueit, penuruei, ITUKOMH, TUIIOTE3a, TCOPHA, METORI
ACTETHKOM U mpaBoM. Poib Orostoruu UCCICTIOBAHMAL.
B DOPMHUPOBAHHU COBPEMEHHOH HAYYHOI XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPEU APYTUX
KapTuHbI Mupa. CructeMa OUOIOTMYEeCKUX
. €CTECTBEHHBIX HAYK.
HayK.
K [lepeuncnsaTe pa3nens OMOIOTUN
g emMoncmp mglm' M B COOTBETCTBUE C 00bEKTAMU U3yUCHUSI.
opmpemut. . lapsun, I'. Mennen, Ha3zpiBaTh BaXKHEUIIINE OTPACITH
H. K. Konenos, Jix. Yorcon u @. Kpuk. | gy650rvecknx snamnmii 1 3aja4d,
Tabauywl u cxemol: «MeTOIBI TO3HAHUS crosiume nepex Guonorueit XXI B,
KUBOU IPUPOIBD»
1.2 | MeTobl TO3HAHUS 1 MeTobl MO3HAHUS KUBOU PackpsiBaTh conepxaHue TEPMUHOB

YKABOU IPUPOJBI

npupo bl (HabIoIeHne,
IKCIIEPUMEHT, ONMCaHNE,
U3MEpeHUE, KiIacCupuKaIms,
MOJICITUPOBAHKE, CTATHCTHYECKASI
00paboTKa TaHHBIX ).

Y TIOHSITHM: HAYYHBI METOJ, METOJIbI
HCCIICIOBAHMSA.

XapakTepru30BaThb OCHOBHBIE METO/IbI
MO3HAHUS )KUBOM MPUPO/IbI: HAOIIOICHHE,
AKCIIEPUMEHT, OIMCAHUE, U3MEPEHHUE,
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JHemoncmpayuu:

Tabnuyvt u cxemwvi: «MeTOIBITO3HAHUS
YKABOU IIPUPOIBI».

JlabopamopHhvie u npakmuueckue
paoomoi:

[Ipaktuueckas padbora No 1.
«Vcnonb30BaHMEe pa3IUUHbIX METO0B
IPU U3YYEHUU OUOJIOTHYECKHUX
00BEKTOBY

KJaccu(uKanus, MoIeIMPOBAHKE,
cTaTUCTHYECKast 00paboTKa JaHHBIX

Utor

O 4aCOB I1O0 TEMC

2

Tema 2. ’/KuBble cucTeMbl U

HX OpraHm3anus

2.1

buonornueckue
CHUCTEMBI, ITPOIECCHI
U WX U3y4CHUE

1

JKuBbie cuctembl (OMOCHCTEMBI)
KaK MpeAMET U3yueHus OMOJIOTHH.
OTnuuue KUBBIX CUCTEM

OT HEOPTaHUYECKOU MPUPOJIBI.
CgoiicTBa OMOCHUCTEM M UX
pazHooOpasue.

YpOBHHU OpraHu3anuu
OroCHCTEM: MOJICKYIISIPHBIH,
OPTraHOUIHO-KJIETOYHBIH,
OpraHU3MEHHBIM,
NOMYJISILIMOHHO-BUAOBOM,
DKOCUCTEMHBIN
(OMOTEOIICHOTUYECKUT ),
onochepHbIi.

Hayku, n3yuaroniue 6mocucteMsl
Ha Pa3HbIX YPOBHSX OpraHU3AINH.

PackpsiBaTh coepkaHie TEPMUHOB

U TIOHATUI: CUCTEMa, OMOJIOTUYECKast
CUCTEMA, IIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BEIeCTB, Pa3MHOKEHHE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTD, Pa3/IpaKUMOCTh,
SYHEPro3aBUCUMOCTb, YPOBHHU
OpraHu3aIuy XKU3HU (OMOCHUCTEM).
XapakTepu30BaTh TPUHIUIIBI
opraHu3anuu OUOCUCTEM: OTKPBITOCT,
BBICOKAsl YIIOPSAIOYEHHOCTD,
CaMOPETyISALHUs, HEPAPXUIHOCTD.
[lepeuncnsaTe yHUBEpCaAJIbHBIE CBOWCTBA
JKABOT'O: €IUHCTBO XUMHYECKOTO
COCTaBa, pa3ApakUMOCTbh, ABUKEHUE,
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JHemoncmpayuu:

Tabauywl u cxemvi: «OCHOBHBIE
MPU3HAKH KU3HWY, «Y POBHU
OpraHu3aluy >KUBOU TPUPOIBI».
Mopens monekynsl JJHK

roMeocTas, pOCT U pa3BUTHE,
HACJIEJICTBEHHOCTh, U3MEHYHBOCTD,
ABOJTIOLIUS (TIPUCTIOCOOICHUE

K U3MEHSIOIIUMCS YCTIOBHSIM).
[TpuBOIUTH IPUMEPHI OMOCHCTEM
pPa3HOTO YPOBHS OpraHU3AINH

Y CpaBHUBATH NPOSIBIICHUS CBOHCTB
KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE TIPOIIECCHI,
IpOTeKalole B ONoCHCcTEMax:
OOMEH BEILIECTB U MPEeBpallleHHE
SHEPTHH, CAMOBOCIIPOU3BEICHHE,
caMOpeTyJISIs, pa3BUTHE.
CoburoaTh npaBuiia OepexKHOTO
OTHOIIIEHUS K KUBOU MPHPOJIE

HToro yacoB o Teme

1

Tema 3. XumMuueckuii cocTaB M CTpoeHHE

KJIECTKHA

3.1

XMMHUUYECKUI COCTAB
KJIeTku. Boja
Y MUHEPAJIBHBIE COJIU

1

XHUMHUYCCKUM COCTAB KJICTKH.
XHUMHUYCCKHUE DJICMCHTBI:
MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI.
Bona u MuHepaibHbIe BEIIECTBA.
OYHKIIMU BOJIbl U MUHEPAJIbHBIX
BelecTB B kieTke. [Toaaepxanue
OCMOTHYECKOI'0 OajiaHca.
Hemoncmpayuu:

Juacpammur: «Pacnpenenenue

XUMHYECKHUX 3JIEMEHTOB B HEXKHUBOM

PackpsIBaTh coqiep:kaHue TEPMUHOB

Y TIOHSITHIA: 2JIEMEHTHI-OMOT€HBI,
MaKpO3JIEMEHTbI, MUKPOSJIEMEHTHI;
MUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JIMIOJIb, BOJIOPOIHBIC CBSI3U;
ruapoduIbHBIC U THAPOGOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €AMHCTBO YJIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOWCTB KUBOTO.
Pacripenenats XuMu4ecKue FIeMEHTHI
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npupoae», «PacnpeneneHne XUMUIECKUX
3JIEMEHTOB B JKMBOM IPUPOILH.

Tabnuywet u cxemwl: «Ilepuoanueckas
TabJIMIIa XUMUYECKUX DJIEMEHTOBY,
«CTpOEHUEMONIEKYIBI BOJBD)

I10 rpy1iaM B 3aBUCHUMOCTHU

OT KOJIMYICCTBCHHOT'O ITPCACTAaBUTCIILCTBA
B OpraHmusMe; XapakKTepu30BaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBIABIISATE CBA3B MCKIY COCTaBOM,
CTPOCHUCMMOJICKYJIBI XUMHUYICCKOTO
COCAMHCHUA U €TI0 (1)YHKLII/I$IMI/I B KIICTKC

3.2 | benku. CocraB u benku. CoctaB U cTpoeHHEe OENKOB. PackpsIBaTh copepkaHe TEPMUHOB
CTpoeHue OENKOB AMUHOKHCIIOTBI — MOHOMEPHI OCITKOB. U TIOHSTHIA: OCTIKH, TIOJMMEPHI,
He3ameHnumbie 1 3aMEHUMBIC MOHOMEPBI, aMUHOKHCIIOTHI, IETITHTHAS
AMUHOKHCIIOTHI. AMHHOKHCIOTHBIN CBSI3b, TIOJUTICTITH]I, JICHATYPAIHSI.
cocTaB. YPOBHU CTPYKTYpPBbI OEJIKOBOIA XapakTepu3oBaTh OEJIKH KaK Ki1acc
MOJIEKYJIBI (TIepBUYHAS, BTOpUYHAS, OpPTaHUYECKUX COEIMHEHUM;
TpETHYHAs U YSTBEPTHYHAS CTPYKTYpa). | KIacCU(PUIMPOBATH UX IO CTPOSHUIO
XHUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipHbIe U GUOPHILIAPHBIE OCIIKH),
buonornyeckue QyHKIuu OEIKOB. IIEPEYNCIIATh U XapaKTepU30BaTh
Jemoncmpayuu: GyHKIMH OENIKOB
Tabauywvl u cxemol: «CTpoeHHUE
MOJIEKYJTBI OeTTKay.
Obopyoosanue. CBETOBOH MUKPOCKOII,
MUKPOIIPENapaThl
3.3 | ®epmeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpsiBaTh cofepkaHue TEpPMHUHOB
OuoornYecKue KaTaJIn3aTopHl. U TIOHATHI: pepMEeHThI, aKTUBHBIN LIEHTP,
KaTaJIn3aTOPBI Crpoenue hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas CHEU(PUIHOCTD,

cybcTpaTHas cienu(PUIHOCTD.
KodepmenTsl. ButaMuHBbI.
Otnanunst hepMeHTOB

KO(hEepMEHTHI, OEITKN-aKTUBATOPHI
U OCJIKU-UHTUOUTOPHI.
VYka3bIBaTh OTINYUS PEPMEHTOB
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OT HEOPTraHUYECKUX KaTaIu3aTOPOB.
Jemoncmpayuu:

Tabnuyer u cxemwvr: «CTpoeHUE
bepmeHTay.

Obopyoosanue: 060pynoBaHUE

JUISl TIPOBEICHUST HAOJIOICHHUH,
U3MEPEHUH, IKCTIEPUMEHTOB.
Jlabopamopnusie u npakmuueckue
pabomut:

JlaGopartopnas pad6ota Ne 1. «M3yuenue
KaTAJIUTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMHIIa3bI

WIM KaTanasbl)»

OT HEOPTaHMYECKUX KaTAIN3aTOPOB.
OOBICHATH POJIb (PEPMEHTOB

B (DYHKIIMOHUPOBAHUHU KUBBIX CUCTEM,
B MPOMBIIIIJICHHOCTH, B MEJULIMHE,

B IIOBCEJHECBHOM KU3HU YEJIOBEKA

3.4

Yrnesonsl. JIummasl

VYrieBopl: MOHOCaXapu/Ibl (TIIFOK03a,
pub03a u 1e30kcupud03a), Tucaxapubl
(caxapo3sa, J1aKkT03a) U MoJIucaxapuiasl
(Kpaxmall, IIIMKOTeH, IIEJUTI0J103a).
buonornyeckue QpyHKIIUU yTIE€BOIOB.
Jlumuapl: TPUTIUIICPUTBI,
dbochonumnuasl, CTEepOUIBI.

['unpodunbHO-THAPOPOOHBIE CBOKCTBA.

bronorndeckne pyHKIIMH JTUATTHIOB.
CpaBHeHUE yTIIEBOIOB, OCJIKOB

Y JIMTIAJIOB KaK UCTOYHUKOB DHEPTUM.
Hemoncmpayuu:

Tabauywl u cxemvl: «YTICBOIBI»,
«JImnmuaey.

PackpbiBaTh cojiep:kaHne TEPMUHOB

Y TIOHSITHI: YTJIEBOIbI, MOHOCAXapH/IbI,
JMCaxapuIbl, TOTUCAXAPUIBI, TITIOK03a,
pubo3a, 1e30Kkcupud03a, caxaposa,
JaKTO3a, MaJIbTO3a, EJUTI0I03a
(k1eTyaTKa), Kpaxmal, TJIMKOTEH;
JUTNUbI, TPUTIUUEPUABI (KUPBL, Macia),
dbocdomunuabl, CTEpOUIBI.
XapakTepu3oBaTh yIJIE€BOBI,

JUNUIBI KaK KJIACC OPTaHUYECKUX
COCIMHECHUM.

KnaccudummpoBaTs yrieBoabl U JIATTHABI
M0 CTPOCHHUIO; TIEPEUHUCIIATH (PYHKITN
YTIEBOAOB U JIMITHIOB.
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Obopyodosanue.: 000pya0OBaHUE
JUISl IPOBEJICHUS HAOTIOICHUH,
U3MEPEHUH, DKCIIEPUMEHTOB

CxeMatuuecku n300paxkaTth CTPOCHUE
MOJIEKYJI YTICBOOB, IUMUIO0B

3.5 | HykieuHoBbie Hyxkneunossie kucnotsl: JJHKu PHK. PackpsiBaTh comepxkaHue TEPMUHOB
KUCIoTbl. ATD Hyxkneotuasl — MOHOMEDHI Y TIOHSATUM: 1€30KCUPUOOHYKIEHHOBAs
HYKJIEMHOBBIX KHCIIOT. CTpoeHune kucnota (JIHK), pubonykinenHonas
u yukiuu JJHK. Ctpoenune u pynkuuu | kucnora (PHK), mHykieotus,
PHK. AT®: crpoenue u pyHKIUH. MOJIMHYKJIEOTUHAS LIETb
Jlemoncmpavuu: (MOAMHYKIEOTH]T), KOMIUIEMEHTAPHOCTD,
lopmpemuwr: Ix. Yorcon, @. Kpuk, dbynkauu JIHK (xpanenue u nepegada
M. Yunkunc, P. @paHkiuH. HACJIEJICTBEHHOU MH(POPMAIHN); BUIBI
Tabauyvt u cxemvi: PHK (vndopmanmonHas, TpaHCIIOpTHAS,
«Hyxnennossie kucnotsl; JJHK», pubocomanbHasi); aneHo3uHTpudocdar
«buocunres 6enka», «CTpoeHue (AT®D), makposprudeckas CBszb.
MoseKyisl ATD». XapakTepu3npoBaTh HyKJIEUHOBBIE
Obopyoosanue: CBETOBON MUKPOCKOTI, KHCJIOThI KAK XUMUYECKUE COETUHEHUS
MHUKpONpenapaTsl Y HOCUTEJU HACJIEICTBEHHOU
nH(opMaIum.
OTmeuaTh OCOOEHHOCTH CTPOEHUS
MoJIeKy1 HyKJIenHoBbIX kuciot (JJHK,
PHK) u ATO.
CxemaTnyecku n300pakaTh CTPOCHHE
HYKJIEOTUJ0B, MOJIEKYJI HYKJIEMHOBBIX
kucior, ATD
3.6 | Uctopus u MeTosI [{uTomorust — Hayka O KIJIETKE. PackpeiBaTh conepkaHue TEPMUHOB

W3y4YEeHUs] KIIETKHU.
Knerounas Teopust

Knerounas reopus — npumep
B3aUMOJICHUCTBUS UlIeH U (PaKTOB

Y TOHSITUM: KJIETKa, IIUTOJIOIUS;
PacKpbIBaTh COACPKAHUE TTOJTOKECHUM
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B HAyYHOM MO3HAHUHU.

Metobl U3ydeHUsl KIETKHU.
Jemoncmpayuu:

Ilopmpemubi.:

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

M. lIneitnen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIIpenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX MOAKTEPUATIbHBIX KJIETOK;
PUCYHKHU C MUKpodoTorpadusimu
KJIETOK, MOJTy4YEHHBIE C TTOMOIIBIO
CBETOBOTO U 3JIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOU TEOPHH.

[lepeuncnsiTh U XapaKTepUu30BaTh
OCHOBHBIE METO/Ibl U3YUEHHUS KIIETKHU:
(IpUroTOBJIEHUE CPE3OB,

OKpaIllMBaHHE, MUKPOCKOIIUPOBAHUE,
HEeHTpU(YrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHEe)

3.7

KieTka
KakK IeJIOCTHAsA
’KUBas CUCTEMA

KieTka kak 11es10cTHas AKUBasi CUCTEMA.
OO61re MpU3HAKY KIETOK: 3aMKHYTasI
HapykHas MeMOpaHna, mosekysbl JJHK
KaK T€HEeTUYECKHI anmnapar, cucTeMa
cuHTe3a Oenka. TUmbl KIETOK:
HYKapUOTUYECKAs U MPOKAPUOTHYECKASI.
Oco0eHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOU KIIETKHU.

Knerounas crenka 6akrepuii. CTpoeHue
YKapUOTHUYECKOM KIIeTKU. OCHOBHbIE
OTJINYMS PACTUTEIBHOU, )KUBOTHOU

u rpuOHOM KiteTku. [ToBepXHOCTHEIE
CTPYKTYpPBI — KJIETOYHAs CTCHKA,
TJIMKOKAJIUKC, UX (PYHKIIHH.
[Tna3maTtuueckasimeMOpana,

PackpbiBaTh cojiep:kaHne TEPMUHOB

Y TIOHSITUI: KJIETKU (3yKapHOTHUYeCKas,
MPOKApUOTUYECKAs ), INTa3MaTHIecKas
MeMmOpaHa (11azMageMma), TITIMKOKAIUKC,
TPAHCTIOPT BEIIECTB (TTAaCCUBHBIM,
aKTUBHBIN ), SHIOIIMTO3 ((paronuros,
MUHOLUTO3), SK301IUTO3, KIETOYHAs
CTEHKAa, HYKJICOU].

CpaBHUBATh MEXY COOOI
AYKapUOTUYECKHUE U TPOKAPUOTUYECKUE
KJIETKH; OTMEYaTh CXOACTBO U Pa3INYHUs
B CTPOEHUU KIIETOK OaKTEpu,
KUBOTHBIX, pACTEHU U TPUOOB
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€€ CBOMCTBA U (DYHKIIMH.
Jemoncmpayuu:

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

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyet u cxemol: «CTpoeHHE
AYKapUOTHUYECKOU KIETKNY, «CTpoeHUE
YKUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTeNnbHON KIeTKN», «CTpOeHHE
MIPOKAPUOTHUYECKON KIICTKI.
Obopyodosanue. CBETOBOU MUKPOCKOTI,
MUKpOIIpEenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATBHBIX KIIETOK

3.8

Crtpoenue
AYKapUOTHUYECKON
KJIETKU

[IuTomna3zma u ee OpraHoUIbI.
OnnomMeMOpaHHbBIE OPTaHOW/IBI KICTKH:
OIIC, anmapat 'oab1Ku, TU30COMBI.
[TomyaBTOHOMHBIE OpraHOM/IbI KIETKHU:
MUTOXOHJIPUHU, TUTACTHU/IBI.
[IponucxoxaeHrnE MUTOXOHIPHUI

U macTua. Buael mmactu.
HememOpaHHBIC OpraHOW Bl KICTKH:
pHUOOCOMBI, KJICTOUYHBIA IIEHTP,
IEHTPHUOJIU, PECHUYUKH, )KTYTUKH.
DOYHKIIMU OPTaHOUO0B KICTKH.
Bxurouenus. Anpo — perynsiTopHbIi
1eHTp KieTku. CTpoeHue saapa: siaepHas
000J104YKa, KapHuoIuia3Ma, XpOMaTHH,

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHATHIA: IUTOTIIIa3Ma, OPTaHOU/IBI,
sHpomIazMarnueckasicets (I11C),
anmapat ["onbmku, TH30COMBI, BaKyOIb,
MUTOXOHAPUH, THTACTUABI (XJIOPOILIACTHI,
XPOMOTLIACTHI, JIEUKOIIJIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN
HEHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKITIOUCHHUS, SIPO, SACpHAs
000J104Ka, Kapuoria3Ma, XpOMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOCHUE HYKAPUOTUUYECKON
KJIETKH 110 U300paKeHUSIM

¥ Ha MUKpOTIpenaparax;
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SAPBILIKO. XpOMOCOMBI. TpaHcropt
BEIIIECTB B KJIETKE.

Jemoncmpayuu:

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

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyer u cxemol: «CTpoeHue
AYKapUOTUYECKOU KIETKNY, «CTpoeHUE
YKUBOTHOM KJIETKU», «CTpOoeHUE
pacTUTENbHON KIeTKH», «CTpoeHue
MIPOKAPUOTHUIECKON KIICTKNY,
«CTpoeHue sipa KIeTKN.
Obopyoosanue: CBETOBOH MUKPOCKOTI,
MUKPOIPENapaThl pACTUTENBHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamophule u npakmuueckue
pabomot:

Jlabopatopnas pabota Ne 2. «3yuenue
CTPOEHHUSI KIJIETOK PACTEHUM, KUBOTHBIX U
OaKTepHii MO MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpENnapaTax U UX OMUCAHHE»

KJIacCU(UIIUPOBATH OPTaHOUIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0OJHOMEMOpPAHHBIE,
JByMEMOpaHHbIE, HEMEMOpPAHHBIE);
OIMMCHIBATh (DYHKIIUU KaXI0TO
OpraHoujia B KJIETKe.
XapakTepu30BaTh KJIETOYHOE AJIPO Kak
MECTO XpaHEHHUs], epeaaun (yIBOCHUE
XpOMOCOM) U pean3aiuu
(TpaHCKpUIIIKS ) HACIIEACTBEHHON
UHPOPMAITUHU KITCTKH.

[lepeyuncnaTh 1 ONMMUCHIBATH KOMIIOHEHTBI
anpa u ux QyHKLIUU;

CxemMaTH4YHO U300pakaTh CTPOCHHE
PACTUTEJILHOM U )KUBOTHOU KJIETKHU.
OOBIICHATH OMOJIOTUYECKOE 3HAUCHHE
TpPaHCTIOPTa BEUIECTB B KJIETKE

Ntoro yacoB no teme 8

Tema 4. )KusHeaesiTeJIbHOCTDH KJIETKH

4.1 | OOMEH BEIIECTB. 2 OOMeEH BEIIECTB, I METa0O0TH3M. PackpriBaTh cosiep)KaHuE TEPMUHOB
[InacTnuecknii Accummisinus (I1acTUYECKU 0OMEH ) Y TIOHSATUI: OOMEH BEIIECTB U
obmeH. POTOCUHTE3. U TUCCUMUIISAIHUSA (SHEPTeTUUECKUI MpeBpalieHre sHepruu (MeTadboamu3m),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMJIALIMS, TUIACTUYECKUN OOMEH,
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npouecca Meradonusma. Posb 3akoHOB
COXpPAHEHHUS BEIIECTBA U YHEPTUU

B MOHMMAaHUU MeTabonu3Ma. THUIibl
oOMEHa BEeIleCTB: aBTOTPOQHBIH

u rerepotpodubiil. Pois pepmenTon
B 0OMEHE BEIIECTB U MPEeBpaIleHUU
sHepruu B KieTke. DOTOCUHTES.
CgetoBas 1 TeMHOBas (pa3bl
doTocunTe3a. Peakuinu ¢porocunresa.
O¢ddexTuBHOCTH HOTOCHHTE3A.
3HaveHue HOTOCUHTE3A JJISI )KU3HU
Ha 3emJyie. Biusinue ycioBuii cpenbl
Ha ()OTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHH.

XeMOCHHTE3. XEMOCUHTEZUPYIOIINEC
OakTepun. 3HAUCHHE XEMOCUHTE3a
JUIS JKA3HHU Ha 3eMIIe.
Hemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabnuysl u cxemol. «XIJIOPOTLIACT,
«DoTocuHTE3»

JTUCCUMWISIIUS, DHEPTETUYECKUI 0OMEH,
dboTocunTes, Pporonus,
dbochopunupoBaHue, MepeHOCYUK
MPOTOHOB, XEMOCHHTE3.

OmnuchiBaTh (OTOCUHTES, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOM Y TEMHOBOM
dbaze.

BBISBISTE TPUUMHHO-CJICICTBEHHBIE
CBSI31 MEXK]Ty IOTJIONEHUEM COTHEYHOM
SHEPTHH XJIOPO(PUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATH UCXOJIHBIC BEIIECTBA,
KOHEYHBIE TPOIYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOM

¥ TeMHOBOH (ha3bl GOTOCUHTE?RA;
CpaBHuBaTh (OTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaUCHUE (POTOCHHTE3A U
XEMOCHHTE3a JJIA )KU3HU Ha 3eMJie

4.2

DHePreTU4eCKuii
oOMeH

DHepreTuyeckuii 0OOMEH B KIIETKE.
Pacuienienrie BemecTB, BbIACICHHUE

U aKKyMYJIHUPOBAaHUE SHEPTUU B KIIETKE.
DTarbl SJHEPreTUYECKOro 0OMeHa.
['mukonns. bpoxkeHueun ero BUIbI.

PackpbiBaTh coziep:kaHle TEPMUHOB

Y TOHSTHIL: SHEPreTUYECKHUI OOMEH,
[JIMKOJIN3, MOJIOUHOKHUCIIO€ OpOKEeHHeE,
CIIUPTOBOE OpOkKEHUE, OMOIOTHUECKOE
OKHUCJIEHUE, KJIETOYHOE JIbIXaHHUE,
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Kucnoponnoe oxucnenue,

WIN KIETOYHOE JbIXaHHE.
OxkucnutensHoe hochopuaupoBaHue.
O} PeKTUBHOCTD IHEPTETUYECKOTO
oOMeHa.

JHemoncmpayuu:
Tabauywl u cxemwvl: « TUTIBITATAHUD,

«Metabonuzm», «MUTOXOHAPUSY,
«OHepreTuyecKuii 0OMeH»

JTUCCUMWISIIUSA, (PEPMEHT.
XapakTepu3oBaTh OOMEH BEILIECTB

U IIPEeBpallEeHue SHEPruu (METab0IIN3M)
KaK OJIHO X CBOWCTB KHBOTO.
[lepeuucnsatb 0COOEHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHABIINBATh
B3aUMOCBSI3b MEX/1y HUMH.

Paznuuars THIIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBII

U reTepoTpOQHBII.

OnuchIBaTh ATAIBl SHEPTETUUECKOTO
oOMeHa (OArOTOBUTEIBHBIH,
OCCKHUCIIOPOIHBIN, KUCIIOPOTHBIMN )

U CPaBHUBAThH UX MEXK]Y COOOIA.
XapaKkTepu30BaTh PEAKIINU ITIMKOJIN3A,
OpO>KEeHMsI, KIIETOYHOTO JIbIXaHUS,
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE
CBSA3U MEXK]y TJIMKOJIN30M, KIIETOUYHBIM
JIIXaHUEM M CUHTE30M MOJIeKYJI ATO.
CpaBHuBath 3 PEKTUBHOCTD
OECKHCIIOPOIHOTO W KUCIOPOAHOTO
ATanoB

4.3

Buocuures Oelka

Peakuuu MaTpuyHOrO CHHTE3A.
['enetnueckas nadopmarus u JTHK.
Peanuzanus renetrndeckoi nHpopmanuu
B KJIETKE. ['eHeTnuecKkuil KoJ Uero

PackpsiBaTh copepkaHue TEPMHUHOB
Y HNOHSTHIN: T'€H, TCHETUYCCKUU KO/I,
MaTPUYHBIN CUHTE3, TPAHCKPHUIIIIHS,
TPAHCJIALUA, KOJIOH, aHTUKOJIOH,
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cBoMcTBa. TpaHCKpUIILIUA — MATPUYHBIN
cunte3 PHK. Tpancnsius — Onocunres
Oenka. DTanbl TPAHCISALNH.
KoaupoBanueamunokucior. P

0JIb puOOCOMB OMOCHHTE3E OelIKa.
JHemoncmpayuu:

Ilopmpemuwi: H.K. Konb1oB.
Tabauywvt u cxemor: «Ctpoenue JTHK»,

«CTtpoeHue u PyHKIIMOHUPOBAHUE TSHAY,
«Cunres 6enkay, «Pemmukanus JJHK»,
«'eHeTnuecKul KoY.

Obopyoosanue: MOJIETN- aNTUTMKAIIAN
«¥Y nBoenue JAHK u Tpanckpunuusy»,
«buocunTe3 OenKay

pubocoma, IIeHTpaIbHas 10rma,
MOJICKYJISIpHAsi OMOJIOTHSL.

OnpeaensiTh CBOMCTBA TEHETUYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCT,
BBIPOKJICHHOCTh, YHUBEPCAIHHOCTD,
HETEePEKPHIBAEMOCTh, HEMTPEPHIBHOCTH ).
OrnuchIBaTh dTAMbl peanu3aluu
HACJIEJICTBEHHOU HH(POPMAITNH B KIIETKE.
CpaBHHMBATh PEaKIUH MAaTPUIHOTO
cuntezamosiekysn PHK u 6enka B kietke

4.4

Hexknerounrie
(bOpPMBI )KU3HU —
BUPYCHI

Hexknerounsie (popMbl KU3HU — BUPYCHI.
HcTtopus oTKpHITHS BUPYCOB

(. 1. BaHOBCKUIA).

Oco0eHHOCTH CTPOCHUS U Y KU3HEHHOTO
1ukia BupycoB. bakrepuodarn.
bone3nu pacteHunii, )KHBOTHBIX

Y YEJIOBEKA, BHI3BIBAEMbBIC BUPYCAMU.
Bupyc nmmyHoaedunmta gyenoBexa
(BHUY) — Bo3OyauTenn

CIT1/la. OGpaTHast TpaHCKPHUTIIIHUSA,
peBepTa3a u MHTerpasa.
[TpodrmakTika pacmpocTpaHeHUS
BUPYCHBIX 3a00JI€BaHU.

PackpbIBaTh cojiepkaHiEe TEPMUHOB

Y TIOHSITHIA: BUPYC, BUPYCOJIOT U,
Karcuj, 6akrepuodar, BUpyC
uMMmyHoeduuTa yenoreka (BUY),
OHKOTEHHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaKk
HEKJIETOUHYIO (OpMY KU3HU;
0COOCHHOCTHU CTPOCHUS

U )KU3HECATETPHOCTA BUPYCOB.
OnuceiBaTh )KU3HEHHBIHN UK BUPYCOB
UMMYHOIe(pUIITa 9eTTOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc TabauHoi
Mo3auku), 6akrepuodar, BUY.
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JHemoncmpayuu:

Iopmpemuwi: ]1. 1. IBaHOBCKHU.
Tabnuyel u cxemol: «Bupycoi»,
«bakrepuodaruy; «CtpoeHue

W )KU3HEeHHbIN nuka Bupyca CIIN/da,
OakTepuodaray.

Obopyoosanue: MOAENb CTPYKTYPbI
JAHK; MarauTHas MoJieIb-anIInKaILus
«CTpoeHHE KIETKU»

OOO0CHOBBIBaThH U COOIIOATh MEPHI
npO(HUIAKTUKN PaCTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUM
(pecniupaTOpHBI€, KETYI0YHO-
KUIIICYHbIE, KJICIEBOU AHIIC(ATUT,
BUY-undexius)

Utor

O 4aCOB I1O0 TEMC

6

Tema 5. PazMHoO:KeHMe W UHAUBHUIYAIb

HO€ pa3sBUTHEC OPraHu3sMoB

5.1

JKy3HeHHBIN TUKIT
KJIeTKH. /lenenue
KJIETKH. MUTO3

1

KneTouyHbIN UK, UM ) KU3HEHHBIN 1TUKJI
kietku. MaTepdasza u MUTo3.
[Tporecchl, mpoTekaroriue B HHTEpdase.
Penukanus — peakuusi MAaTpUIHOTO
cunresa JIHK. CtpoeHne XxpomMocom.
XPpOMOCOMHBIN HAOOp — KAPHUOTHII.
JIMIITONAHBIN Y TanIoOuIHbINA
XPOMOCOMHBIE HA0OPBI. XPOMATH/IBI.
[{rTOJIOTHYECKUE OCHOBBI PA3MHOKEHUS
Y UHJIMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MOB. [[eJIeHrEe KIIETKH — MUTO3.
Cranun muto3a. [Iporeccsl,
MPOUCXOISIIAE HA PA3HBIX CTATUAX
MHUTO3a. brogorundeckuii CMbICI MUTO3a.
[Iporpammupyemas TuOeIb KIETKH —
aroITo3.

PackpbiBaTh comepxaHue TEPMUHOB

Y TIOHSTUM: KJIIETOYHBIN ITUKIL,
uHTepPasza, peAyIIuKaIms, XpoMocoma,
KapUOTHII, TAIJIOUTHBIH, TUTIJIONTHBIN
XPOMOCOMHBIN HAa0O0p, XpOMaTHUbBL;
MHUTO3 €T0 cTajauu: npodasa, meradasa,
anadasza, Teinodasa.

OnuceIBaTh )KU3HEHHBIN UK KICTKU;
MEPEUUCTIATh U XapaKTepU30BaTh
MEPHUOJIBI KIIETOYHOTO ITUKIIA,
CpPaBHHUBATh UX MEXKY COOOIA.
OnuchIBaTh CTPOCHUE XPOMOCOM,
KapUOTHIIOB OPTAaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPHI KIIETOK.
CpaBHUBATH CTaIMHM MUTO3A.

Paznuuarte Ha MUKponpenapaTax
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JHemoncmpayuu:

Tabauywt u cxemol. «KIETOUHBINA UKD,
«Permukanus [JHK», «Ctpoenne
XpOMOCOMBI», «KMHUTO3»; MarHUTHAs
MOeb-anTuInKanus «JleeHne KIeTKu;
Mojens JIHK.

Obopyodosanue.: CBETOBOM MUKPOCKOT H
Mukpornpenapat «KapuokuHes B KJeTKax
KOpEIIKa JIyKay.

Jlabopamopnisie u npakmuueckue
pabomut:

JlaGoparopnas paborta Ne 3.
«Habmnroienne MuTo3a B KJIeTKax
KOHYMKAa KOpeIIKa JyKa Ha TOTOBBIX
MUKpOITpEnapaTax»

Y PUCYHKaX CTaJUU MUTO3A.
PackpbIBaTh OMOJIOTMYECKUI CMBICI
MHTO3a

5.2

DopMbI
Pa3MHOKEHHS
OpraHU3MOB

®opMBI pa3MHOKEHHUS OPTaHU3MOB:
OecI10J10€ U MOJIOBOE.

Bupl 6ecrionoro pa3MHOXKEHUS :
JleJIEHHE HaJIBOEC U MOYKOBAaHUE
OJHO- 1 MHOT'OKJIETOYHBIX,
CIopooOpa3oBaHME, BEreTaTUBHOE
pa3MHOKEHHE.

HckyccTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYCHNE
JUISICENIEKIIU .

[TosoBOE pasMHOKEHHE, ETOOTINYHS
OT 0€CIT0JIOTO.

PackpsiBaTh cofepkaHlE TEPMUHOB
Y TIOHSATHUI: pa3MHOKEHHUE, KIIOH,
MOJIOBBIE KJIETKU (TaMETHI),
AUIEKIIETKA, CIIEPMAaTO30HU/1, 3Ur0Ta,
JIeJIEHUE HaJIBOE, IOYKOBaHHE,
criopyJnsnusi, pparMeHTanus,
BETE€TaTUBHOE Pa3MHOKEHUE,
CEMEHHOE Pa3MHOXKEHUE, ONbUICHUE,
JIBOMHOE OTIOAOTBOPEHHE, TIOJIOBBIE
JKeJe3bl, CECMEHHUKH, SIMUYHUKU,
OIIOOTBOPEHHE (HAPYIKHOE,
BHYTPEHHEE).
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JHemoncmpayuu:

Tabauywvt u cxemol: «DopMbl
Pa3sMHOXXEHUS OPraHu3MOBY, «/IBoHOE
OIUIOAOTBOPEHHUE YIIBETKOBBIX
pacTeHuiny, «/lenexnue KieTku
OakTepumny, «BeretaTuBHOE
Pa3MHOKEHHUE pacTeHUi», «CTpoeHue
MOJIOBBIX KJIECTOK)»

XapakTepu30BaTh 0OCOOCHHOCTH

1 3HaYeHUE OECII0I0r0

1 MOJIOBOT'O CIIOCOOOB

Pa3sMHOKCHHSL.

BrinenadaTs BUaBI O€Conoro
Pa3MHOXCHHUS; BBISBIIATH B3aMOCBSI3H
MeXy hopMaMu U criocodaMu
Pa3MHOXCHUS, U X OMOJIOTUYECKUM
3HAYCHHUEM.

BrnaaeTs npueMamMu BETreTaTUBHOTO
Pa3MHOXCHUS KYJIBTYPHBIX paCTCHUH
(Ha MpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJIOBBIC KICTKHU:
STUIIEKJICTKH, CTICPMAaTO30H/IbI;
BBISIBJISITE OCOOEHHOCTH

UXCTPOCHHS

5.3

Metios

Meiio3. Craauu meiiosa. [Ipoiiecchl,
MPOUCXOAAIINE HA CTAIUSIX Melo3a.
[loBeneHne XpoMOCOM B MEHO3€.
Kpoccunrosep. brosiornyeckuii cMbICT
Y 3HAaUYCHHE MeKo3a.

Hemoncmpayuu:

Tabnuywl u cxemol: «JleneHue KICTKU»,
«Menosy.

Obopyoosanue: monens JJTHK;
MarHuTHas MOJEb-alTUIMKAIIIS
«JleneHue KIeTKn»

PackpriBaTh coepkaHue TEPMUHOB

U TIOHSITHH: MEH03, KOHbIOTallus
XpPOMOCOM, MEPEKPeCT (KPOCCUHTOBEP)
XpOMOCOM, TaMETHI.

XapakTepu30oBaTh MEHO03 Kak Criocod
KJIETOYHOTO JICJICHUS; OITUCHIBATH MEi103
MO CTaAusIM; CPAaBHUBATh CTAJIUU Meilo3a
Y MUTO3A.

Paznuuath Ha pUCyHKax CTaauy MENO034;
pacKpbIBaTh OMOJOTUUECKOE 3HAUCHHE
Meio3a
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5.4 | ObpazoBanue I"ameTorenes — npouecc 00pa3oBaHUs PackpeIBaTh conepKkaHue TEPMUHOB
U pa3BUTHE MOJIOBBIX KJIETOK YKUBOTHBIX. Y MTOHATUN: TaMETOT€HE3, CTIEPMATOTeHE3,
MOJIOBBIX KJIETOK. [TonoBsIe *Kemne3bl: CEMEHHUKHU OOreHe3, CIIEPMAaTO301 1, aKpOCcoMa,
OIJI010TBOPEHHE u ssudHuku. OOpa3oBaHKe U Pa3BUTHE SUIEKIIETKA, MOJISIPHBIE TENbIIA.
TIOJIOBBIX KJIETOK — TaMeT (CTIEpMATO30H1/I, | XapaKTeprU30BaTh OCOOEHHOCTH
SIMIEKIIeTKA) — CIIEpPMaTOreHEe3 raMeToreHe3a y )KUBOTHBIX U €T0 CTaJuu;
u ooreHes. OCOOEHHOCTH CTPOCHUS TMIOJIOBBIC KJIETKHU )KMBOTHBIX U OMIUCHIBATH
SIMIIEKIJIETOK U CTIEPMATO30HI0B. MPOIIECC UX PA3BUTHS.
OmnonorBopenue. [lapreHorenes. CpaBHHMBATH CLIEPMATOTCHE3 U OOTEHE3.
Jlemoncmpavuu: OnuchIBaTh OIJIOI0TBOPEHHE,
Tabnuywt u cxemol: «IIpsimoen HenpsiMoe | OMOJNIOTMYECKOE 3HAUCHHE
pasButuey, «I'amerorenes OTIOOTBOPEHUS
Yy MIIEKONTUTAIOIINXH YETTOBEKAY.
Obopyodosanue: Mmoaeb MeTada3zHoi
XpPOMOCOMBI, MUKPOCKOTI,
MUKporpenapatbl «CrepMaTo30uabl
MJICKOITUTAIOIIETOY, «SNIeKIIeTKa
MJIEKOITUTAIOILIETOY.
Jlabopamopnule u npakmuueckue
pabomot:
Jlabopatopnas pabota Ne 4. «3yuenue
CTPOEHHSI TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTax»
5.5 | UnauBuayanpHOE NunuBunyansHOe pa3BUTHE (OHTOTEeHE3). | PackpwiBaTh copepikaHue TEPMUHOB
pa3BUTHE DOMOpHOHAIILHOE Pa3BUTHE Y TIOHSITUI: OHTOTE€HE3, SMOPUOTEHE3,
OpraHu3MOB (oMOpuorenes). DTarnbl SMOPHOHATILHOTO | 3Ur0Ta, ApOoOJIeHHE, 0J1aCTOMEpBHI,

Pa3BUTHUA Y IO3BOHOYHLIX ) KUBOTHBIX !

MopyJia, 01actysa, 6J1acToIeb,
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Ipo0JieHHe, TacTPyJIALNs, OPraHOTeHES.
[TocTamOpuroHanbHOE pa3BUTHE. THUITBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He MpsMoe (JINYMHOYHOE).
Bnustaue cpensl Ha pa3BUTHE
OpPraHu3MOB; (haKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOKJCHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOTECHE3
I[BETKOBOI'O PACTEHUSI: CTPOCHHUE CEMEHH,
CTaJluy Pa3BHUTHA.

JHemoncmpayuu:

Tabauyvl u cxemol: «OCHOBHBIE CTAIUU
oHTOreHe3a», «[Ipsimoe u Henpsimoe
pa3BuTHEY, «/{BOWHOE ONJIOJOTBOPEHHE
YLIBETKOBBIX PACTEHMI»

racTpysa, Hepysa, OpraHOTeHES;
3apOJIBIIICBBICIIUCTKH: 3KTOIepMa,
Me30JIepMa, SHTOICPMa;
MOCTIMOPHOHAIIEHOE Pa3BUTHE: TIPIMOE
U HeTpsiMoe (JTMYMHOYHOE); MeTaMopd 03,
Meracropa, MHUKPOCIIOpa, MbUIBIIEBOC
3epHO, CIIEPMUHU, 3aPOIBIIICBBIA MEIIIOK,
JIBOITHOE OTLIOJIOTBOPEHUE.
OmnpeaensTh dTarnbl SMOPHOHATBEHOTO
pa3BHUTHSI XOPJIOBBIX HA CXeMaX

U MpernapaTax ¥ OMUCHIBATh MPOIIECCHI,
MIPOUCXOISAIINEC HA KaXKIOM JTarle.
CpaBHUBATH MTEPUOJIBI OHTOTEHE3A;
psIMOE M HeTIPSIMOE (JIMUUHOYHOE)
NOCTAIMOPHOHANIBEHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U APYTUX
XOP/IOBBIX.

OOBSACHATH OMOJIOTMYECKOE 3HAUCHUE
pa3BUTHS C METaMOP(HO30M;
OTPHUIATEIHHOE BIMSTHUE aJTKOTOJIS,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeIoBeKa.

OnuceIBaTh MPOIECC IBOMHOTO
OTLTIOIOTBOPEHMSI Y IIBETKOBBIX
pacTeHui

Htoro yacoB no teme
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Tema 6. HaciieACTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB

6.1 | ['eneTuka — HayKa 1 [IpenmMer u 3ana4u TEHETUKMU. PackpeiBaTh copepKaHue TEPMUHOB

0 HaCJE€ACTBEHHOCTH Ponp nutonoruu u sMOpUOIOTUH Y TIOHSITUI: T€H, T€HOM, T€HOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUU F€HETUKHU. BKiiaj (beHOTHI, XPOMOCOMBI, aJUIeJIbHbIE T€HBI
POCCUNCKUX U 3apyOEKHBIX YUCHBIX (annenu), rOMO3HUrOTa, TETEPO3UTOTA,
B Pa3BUTHE TCHETUKUA. METO/IbI TCHETUKN | JOMHHAHTHBIN NpU3HAK (T€H),
(rubpUI0IOrNYEeCKUH, PELECCUBHBIN MpU3HAK (I'€H), YUCTas
IUTOTC€HETUYECKUI, MOJIEKYIISIPHO- JUHUS, TUOPUI.
TCHETUYCCKUH ). [lepedyucnsaTe u xapaKTepru30BaTh
OCHOBHBIE T€HETUYECKHUE TTOHSATHUS. METO/IbI TCHETUKH: THOPHUIOIOTUUSCKUH,
I'eneTnueckas CUMBOJIMKA, [IUTOTCHETUYCCKUM, MOJICKYJIIPHO-
UCIIOJIb3yeMasl B CXeMaX CKpEIIUBaHUM. TCHETUYCCKUI; IOMUHAHTHBIE
Jlemoncmpavuu: Y PELIECCUBHBIE NMPU3HAKH PACTEHU
llopmpemuwi: I'. Mengens, T. Mopras, Y JKUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, ITonn30BaThCS TEHETUYECKOM
H. B. Tumo¢een-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIUKOU
Obopyoosanue: MOJENb- ANITUTHKAIUS JUIS1 3aIIUCU TEHOTHUITMYECKUX CXEM
«MOHOTHOPUTHOE CKPEIIBAHHEY, CKpELIMBaHUS
repbapuii «['opoX MOCEBHOI

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEIOBAHMS PackpsiBaTh copepkaHle TEPMUHOB

HacJaea0BaHUs PU3HAKOB, YCTAHOBJICHHBIE Y TIOHSITHI: MOHOTUOPHTHOE

MIPU3HAKOB. I'. Mengenem. MonorubpuaHoe CKpelmuBaHue, (PeHOTUNINYECKUE

MonorubpuaHoe CKpellluBaHue. 3aKOHEIMHO00pa3us IPyIIibl, THOPUIOTOTUYECKUI METO/,

CKpELIMBaHHE rUOPUIOB MEPBOTO MOKOJIEHUS. [[paBuiio | YUCTHIC JIMHUHA, JOMUHAPOBAHUE TCHOB

JIOMUHUPOBAHHUSI. 3aKOH PACIICTICHUS
MIPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeT.
[TonHOEHM HEMONMHOE TOMHUHUPOBAHUE.

(moJIHOE, HETMOIHOE), PacIIEIIICHUE
B TIOTOMCTBE.
OnuceiBaTh METOAUKY TTPOBEACHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennensb.

Tabnuyet u cxemovl: «MoHOrHOpHUIHOE
CKpEILMBAHUE U ET0 [IUTOTCHETUYECKAS
OCHOBa», «3aKOH pacCLICIJIEHUS U €TO
LUTOT€HETUYECKAs] OCHOBA», «3aKOH
YUCTOTHI TAMET.

Obopyodosanue:

MoIeNu-anTuMKanuu « MoHOruOpuIHOE
cKpelrBaHuey, «HenomHnoe
JTIOMUHUpOBaHUeE, repdbapuii «I'opox
ITOCEBHOW»

I'. MeHaeneMonbITOB M0 U3YYEHUIO
HACJIEOBAHUS OJTHOM Napbl NMPU3HAKOB
y TOpOXa II0CEBHOTO.

PackpsiBaTh conepkaHrue 3aKOHOB
eAMHO00pa3us THOPUAOB MEPBOTO
IIOKOJICHUS U 3aKOHA PacCLICILICHUS.
OOBSCHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuchIiBaTh CXEMbl MOHOTHOPHUTHOTO
CKpelIMBaHUs, OOBSICHATh €ro
IHUTOJIOTUYECKUE OCHOBBI U PELIATH
TEHETUYECKHE 3aJ]aun

Ha MOHOTHOPHHOE CKpCIMBAaHHUE

6.3

JurubpuaHoe
CKpEIIMBaHHE.
3aKOH HE3aBUCHUMOTI0
HaCJIeTOBAaHMS
IIPH3HAKOB

JlurubpunHoe cKkpemuBanye. 3akoH
HE3aBHCHUMOTO HAaCJeI0BaHUS
MPU3HAKOB. [[uTOreHe THIeCKe OCHOBBI
JTUTHOPHUIHOTO CKPEITUBAHMS.
AHaM3UpYyolIee CKpeluBaHue.
Hcnonp3oBanre aHATM3UPYIOMIETO
CKpEILUBaHUs JJIsl OIIPEICIICHUS
Te€HOTHUIIa OCOOU.

Hemoncmpayuu:

llopmpemui: I'. MeHnenb.

Tabnuywl u cxemwi: «JluruOpuaHoe
ckpeluBaHuey, «lluronorunueckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.
Obopyoosarue.: MOAETL- ANTUTMKALTUS
«JIurudpuHOE CKpENTUBAHUE)

PackpbiBaTh cojiep:kaHuE TEPMUHOB

Y TIOHSTUN: TUTHOPUIHOE CKpElIBaHUE,
aHAJIM3UPYIOIEE CKPEIIBAaHUE.
OmnuceiBaTh ONBITHI I. Menneins

10 U3YYEHHUIO HACIIC/IOBAHUS JBYX Map
MIPU3HAKOB Y TOPOXa MMOCEBHOTO.
PackpsiBaTh coqiepkaHue 3aKOHA
HE3aBHCUMOTOHACJIEIOBAHUS IPU3HAKOB.
[IpyMeHAT MAaTEMAaTUUYECKUI pacyeT

C TIOMOIIBIO METOJIa MEPEMHOKEHUS
BEPOSITHOCTEN M 3aIUCh C MOMOIIBIO
(hEHOTUITNYECKUX PAIUKATIOB
pacuICIUICHUs MTPU3HAKOB Y TOTOMKOB
1o (OEHOTHUITY U TEHOTHUITY.

3anuchIBaTh CXEMbI I[I/IFI/I6pI/II[HOI‘O
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CKpEIIMBaHUs, OOBSACHATDH €ro
LUTOJIOTUYECKUE OCHOBBI M pEIIaTh
TeHeTHUYECKHE 3a/1a4u Ha TUTHOpUIHOE
CKpELIMBaHHE

6.4

CremieHnoe
HACJIEJOBAHNE
IPU3HAKOB

CuernieHHOe HaclieI0BaHKE TPU3HAKOB.
Pabora T. MopraHna no cuerjieHHOMY
Haclie1oBaHuIo reHoB. Hapyiienue
CLICTUICHUS T'€HOB B PE3yJIbTATE
KpOCCUHTOBEpPA. XpOMOCOMHAas TEOPUS
HACJIEJICTBEHHOCTH.

I'eHeTnyeckue KapThl.
JHemoncmpayuu:

Ilopmpemuwr: T. Mopran.

Tabauywl u cxemol: «Mero3y,
«I"eHeTHUECKNE KapThl PACTEHUN,
KUBOTHBIX M YEJIOBEKaY,
«B3anMonelicTBre aJuIeJIbHBIX TEHOBY.
Obopyoosanue.: MAKpoIpeniapar
«dpozoduna» (Hopma, mytanuu GopMbl
KpPBUIbEB U OKPACKU Teja), MUKPOCKOII,
Mozenb-anmunkanus «llepexpect
XPOMOCOM.

Jlabopamopnusie u npakmuueckue
paoomot:

Jlabopatopnas pabota Ne 5. «3yuenne
pe3yJabTaTOB MOHOTUOPHUIHOTO

U AUTHOPUTHOTO CKPEIIMBaHUS

PackpeIBaTh coep:kaHue TEPMUHOB

Y MTOHATHI: CLETUICHHOE HACJIEA0BaHUE
MPU3HAKOB, PEKOMOUHAIIUS TE€HOB,
TEHETUYECKHUE KAPThI XPOMOCOM,
MOpPraHH/a.

Ha3piBaTh OCHOBHBIEC MOJIOKEHUS
XpPOMOCOMHOM T€OPUHU
HacaeacTBeHHoCcTH T. MopraHa;
pacKphIBaTh COAEPKaHUE PAOOTHI

T. Moprana no CuerieHHOMY
HACJIEIOBAaHUIO T'€HOB U IIPUYNHBI
HapyILIEHUs CUECIICHUS MEXK1y T€HaAMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIPY CLIETUIEHHOM HacCJIEJ0BaHUH,
OOBACHSTH MPUYHUHBI PEKOMOMHAIIUN
T€HOB, ONPEIEIIATh YUCIIO TPYIIIIL
CLECIUICHUS T€HOB; peIlaTh TCHETUYECKUE
3a71a4M Ha CLEIUICHHOE HACIEN0BaHUE

49



denepanbHas padouas nporpamma | buonorus. 10-11 kiaccel (6a30BbIii ypOBEHB)

y Ip030¢ Uil HA TOTOBBIX

MUKPOITpENapaTax»

6.5 | 'eneTnka momna. I'eneruka noma. XpoMoCOMHOE PackpsIBaTh copepkaHie TEPMUHOB
HacnenoBanue onpeesIeHHe mnojia. AyToCOMBI Y TIOHSITHI: XpOMOCOMHBIN Habop,
IIPU3HAKOB, Y TIOJIOBBIE XPOMOCOMBI. [ 'OMOramMeTHbie | ayTOCOMBI, IIOJIOBBIC XPOMOCOMBI,
CLETUICHHBIX C IMOJIOM Y TETEPOraMETHBIE OPTaHU3MBI. TrOMOTaMETHBIN MOJI, FETEPOTraMeTHBIN

HacnenoBaHue npu3HaKoB, CIEIJICHHBIX | I10JI, CLIETUIEHHOE € MIOJIOM HAcCJIEA0BaHUE
C TIOJIOM. IIPU3HAKOB.
Jlemoncmpavyuu: OOBIICHATH IIUTOJIOTUYECKUE OCHOBBI
Iopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHW3Ma OIPEAECICHUS
H.N. BaBunos. [10J1a Y Pa3IuyHbIX OPraHU3MOB.
Tabnuyel u cxemsi: «I'eHETHKA TIONIAY, CpaBHUBATh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACJIeI0BAHUS, HaCJIEJOBAaHUS TPU3HAKOB, CLETUICHHBIX
CLICIUIEHHOTO C MoJIoM», «Kapuortusl Y HE CLEIJICHHBIX cIIoJIOM. PemaTh
YeJI0BEKa U JKUBOTHBIX)» IF€HETUYECKHE 3a/1a4l Ha HACJIEIOBaHUE
CUEIJIEHHBIX C TI0JIOM MPU3HAKOB

6.6 | I3MEeHYHNBOCTD. HN3meHunBOCTH. BUbI N3MEHUHMBOCTH: PackppiBaTh copep:kaHUe TEPMUHOB
Henacnencreennas HEHACJIEICTBEHHAs! U HACJICICTBEHHAS. Y IIOHATUN: U3MEHYUBOCTb,
U3MEHYUBOCTh Ponb cpensl B HEHACIEACTBEHHOU HACJICCTBEHHAs! U3MEHYUBOCTb,

W3MEHUYMBOCTU. XapaKTepPUCTHUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuonHbli psia v BapuaioHHas
kpuBas. Hopma peakiiuu npusHaka.
KonnuecTBeHHBIE 1 KQUECTBECHHEIC
MIPU3HAKU U UX HOPMa PEaKIIHH.
CaoiicTBaMOAN(PUKALIMOHHON
U3MEHYHBOCTH.

HEHACJEACTBEHHAs U3MEHYUBOCTD,
MOAU(PUKAIIMOHHAS U3MEHYUBOCTb,
BAPHALMOHHBIN psi/i, BAPUAHTA,
BApHALMOHHAsl KpUBas, NMPU3HAK,
HOpPMa PEaKLINH, KOJTNYECTBEHHbIC
Y KQYECTBEHHBIE NMPU3HAKHU.
Kinaccugunnposats Bubl
VW3MEHUYHMBOCTHU U BBIABISATH UX
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JHemoncmpayuu:

Tabnuyel u cxemol: «Bunbl
U3MEHYMBOCTHY, «MoaudukamonHas
U3MEHYUBOCTDH.

Jlabopamophule u npakmuueckue
paoomoi:

Jlabopartopnas pabora Ne 6. «3yuenue
MOAU(DUKAITMOHHON U3MEHYHUBOCTH,
MOCTPOEHHE BapUALIMOHHOIO psAZa

Y BapUallMOHHON KPUBOM»

OMOJIOTHYECKHE OCOOCHHOCTH.
ITepeuucisaTe cBOMCTBA
MOAU(DUKAITMOHHON U3MEHUUBOCTH

1 OOBSICHATDH €€ 3Ha4YCHHUE

JUJIS1 OPTaHU3MOB.

Pa3znuuare KOJIMYECTBEHHEIC

Y KaueCTBEHHBIE TPU3HAKU;, CTPOUTH
BapUAIIMOHHBIN PsiJl, BAPUAILIMOHHYIO
KPUBYIO, BEIYUCIIATh CPE/IHEE 3HAUCHUE
MIpU3HAKa

6.7

Hacnencrsennas
U3MEHYHUBOCTD

HacnencrBenHas, vy TeHOTUITMYECKas
M3MeHYMBOCTh. KoMOMHaTHBHAA
W3MEHYHUBOCTL. Meio3 1 MoJoBOH
MPOIIECC — OCHOBA KOMOMHATHBHOM
M3MEHUYUBOCTU. MyTalmoHHas
W3MEHYHUBOCTb.

Kiaccuduxanys myTanuii: TeHHbBIC,
XpPOMOCOMHBIE, TEHOMHBIE.
YacroTra 1 MpUYUHBI MYyTalUH.
MyTareHnnbie GaKkTOpBHI.

3aKOH TOMOJIOTHYECKUX PSTIOB

B HACJICACTBEHHOM M3MEHUYUBOCTH
H. . BaBunosa. BHesinepHas
HACJICJICTBEHHOCTh U U3MEHUMBOCTb.
Hemoncmpayuu:

lopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.

Tabnuysl u cxemvl: «MyTalnOHHAs

PackpeiBaTh coiep>kaHU€ TEPMUHOB
Y TIOHSATHUM: HACJIEICTBEHHAS
M3MEHYHUBOCTH, KOMOMHATHUBHAS
W3MEHYMBOCTb, MyTallMOHHAS
W3MEHYMBOCTh, MYTaHT, MYTallUHU:
T€HHbIE, XPOMOCOMHBIE, TEHOMHBIC;

IMOJIUIITION A, aHCYIINIIONAUS, MYTAI' CHBI.

XapakTepu3oBaTh HACJICICTBECHHYIO
U3MEHYUBOCTD; (POPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIOB

B HACJICICTBEHHOM N3MCHYNBOCTH

H. 1. BaBunoBa 1 0OBSICHATH €ro
3HAYCHHE IS OMOJIOTHH U CEJICKIIMU.
KiraccupunmupoBath MyTaluu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHbBIE U IPUBOIUTD
MIPUMEPBI MYTAIUH.

OOBACHATh MPUYMHBI BOSHUKHOBEHUS
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U3MEHYHUBOCTDY.
Obopyodosanue. MUKPOCKOIL,
Mukpomnpenapat «/[po3oduna» (Hopma,
MyTaluu GOPMBI KPBUTBEB U OKpacKa
TeJa); KOMHATHBIE PACTEHHS C MECTPOi
OKpAaCKOM JIMCTHEB.

Jlabopamopnusie u npakmuueckue
paoomoi:

JlaGoparopnas pa6ota Ne 7. «AHanu3
MYTaIui y Ipo30¢uiIsl Ha TOTOBBIX
MUKpOIpenapaTaxy»

MyTalui, poiib (PaKTOPOB-MYTareHOB.
CpaBHUBATh BUJBl MyTallui; BBISBIATD
IIPUYMHBI HACJIEACTBEHHON
M3MEHUYMBOCTU, UCTOYHUKHU MYTareHOB
B OKpY>Karolen cpeie (KOCBEHHO).
XapakTepu30BaTh BHESICPHYIO
HACJIeICTBEHHOCTh U U3MEHYUBOCTh

6.8

['eneTuka 4emoBeka

I'enetuka yenoseka. Kapuorun
YyeJIOBEeKa.

OCHOBHBIE METO/IbI TCHETHUKH YCJIOBEKA:
reHeaJIOTUYECKHI, OJIM3HEIOBBIMH,
LIUTOr€HETUYECKHU I, OMOXUMUYECKU,
MOJICKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE Onpe/IeICHUE TeHOTUIIA:
MTOJJTHOTCHOMHOE CEKBEHUPOBAHHUE,
T€HOTUITUPOBAHUE, B TOM YHCJIIE

¢ nomouieto [1I[P-ananmu3a.
HacnencrBeHnbie 3a00J1eBaHus
YeJIOBEKA: F'eHHbIC 00JIe3HU, 00JIC3HU

C HaCJIeACTBECHHOM
MPEIPACIIOT0KECHHOCTHIO, XPOMOCOMHBIE
0one3nn. CoMaTHYCCKHE

Y TEHEpATUBHBIC MYTAIHH.

PackpbiBaTh copiepkaHre TEPMUHOB

Y TIOHSITHIA: KAPUOTHUII YEJIOBEKa,
[IUTOTEHETUYECKUI METO,
reHeaJIorMueCKHU METO/I, POJIOCIIOBHBIE,
OJIM3HEIIOBBIA METO/I, HACTIEACTBEHHBIC
0oJie3HH: (MOHOTCHHBIC,

C HACJIEACTBEHHOM
MPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuucnsaTb 0COOEHHOCTH U3YUYECHUS
T€HETUKH YeJIOBEKA; IPUBOJIUTD
MpUMEpPHI HACJIEACTBEHHbBIX O0JIE3HEN
YeJI0BEKa, XapaKTepru30BaTh METObI UX
NpoPUIAKTUKN; 00OCHOBBIBATH 3HAUCHHE
MEJUKO-TEHETUYECKOTO
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CrtBosioBble KiIEeTKU. [[puHIMIBI
3I0pPOBOTO 00pa3a *KU3HH, TUATHOCTUKH,
PO UIAKTUKY U JICUCHUSI TCHETHUECKUX
0ose3nell. MeauKo-TeHeTUYEeCKOoe
KOHCYJIbTUPOBAaHUE. 3HAUEHUE
MEJIUIIMHCKON T€HETUKHU

B IIPEJOTBPAIICHUH U JICUCHUU
TeHEeTUYECKUX 3a00JI€BaHUM YeIOBEKA.
JHemoncmpayuu:

Tabauywl u cxemwi: «HacnegoBanue
pesyc-akropay, «I'eHeTHKa TPyIII
KPOBUY.

Jlabopamopnsie u npakmuyeckue
pabomut:

[TpakTuyeckast padota Ne 2.
«CoCTaBlIEHHE U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHUS.
BbISBIIATE U CpaBHUBATH MEKIY COOOM
JIOMUHAHTHbBIE U PELIECCUBHBIE IPU3HAKU
4eJI0BEKa.

CocTaBIATh M AHAIU3UPOBATH
POZIOCTIOBHBIE YEIOBEKA

Hroro yacos no teme 8
Tema 7. Cejiek1Iusi OPraHUu3MOB, OCHOBbI OMOTEXHOJIOTHH
7.1 | Cenexius KaK HayKa 1 Cenekuus Kak HayKa U IIpoliecc. PackpeiBaTh coliep:kaHue TEPMUHOB

U TIporecc

3apoxaeHue CENeKIUHA U JOMECTUKALIMS.
VYuenne H. U. BaBunosa o nenrpax
MHOTO000pa3ust ¥ MPOUCXOKICHHUS
KYJbTYPHBIX PACTEHUH.

L{eHTpBI TPOUCXOKIEHUS JOMAITHUX
YKUBOTHBIX.

Copr, nopoaa, mramm.

Y TIOHSITUN: CEJICKLUS, COPT, MOPOJa,
IITaMM, JOMECTHKAIIHS,

WJIM OJIOMAIlIHUBAHUE, IIEHTPbI
MHOT000pa3us U MPOUCXOKICHUS
KYJbTYPHBIX paCTCHUM

1 KUBOTHBIX, THOpHUIN3ALINS,
HCKYCCTBEHHBIU OTOOD.
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JHemoncmpayuu:

Ilopmpemuwvi: H. 1. BaBunos.
Tabnuyer u cxemvi: xapta « LleHTpBI
MHOT000pa3ust U MPOUCXOXKICHHUS
KYJIbTYPHBIXpacTeHUN», «lloponasl
JNOMAIIHUX )KMBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopyoosanue: MyJsIKY TIJI0JI0B

¥ KOPHEIUIOA0B TUKHUX (HOPM U
KYJbTYPHBIX COPTOB PACTCHUM;
rep6apuii «CenbCKOX03SICTBEHHBIE
pacTeHUsD)

Ha3biBaTh 1 cpaBHUBATh OCHOBHbIC
ATaIbl Pa3BUTHUS CEIICKIUU.

N3narats yuenne H. Y. BaBunosa

O IIEHTpaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHUI; pa3inyaTh [ICHTPHI HA KapTe
MHUpa, CBSI3bIBATH UX MECTOTIOJIOKEHUE

C 0YaramMu BO3HHKHOBEHHUS IPEBHEUIITUX
[UBUIN3AIIUN.

CpaBHUBATh copTa KyJbTYPHBIX
pacTEeHU, MOPOJIbI JOMAITHUX
KUBOTHBIX M X TUKUX ITPEIKOB.
OueHuBaTh PoOJib CENEKIIUU

B 00€eCIeuYeHUH PO I0BOTBLCTBEHHOM
0€e30IMaCHOCTH YEJI0BEYECTBA

7.2

MeTtonasl n
JIOCTYKEHUS
CEJICKIIMU PACTCHU I
1 JKUBOTHBIX

CoBpeMeHHbIE METOIbI CENEKITUU.
MaccoBblii 1 HHIUBHIYaTbHBIA OTOOPHI
B CEJICKI[UU PACTEHUN U JKUBOTHBIX.
OueHka sKcTepbepa.
biIM3KOpOICTBEHHOE CKPEIIUBAHUE —
uHOpuauHT. Yucras nuHMs.
CkpenBaHHue YUCTHIX JIMHUH.
['etepo3uc, unu rubpuHas cuia.
HepoactBeHHoOe ckpemMBaHue —
ayTOpuauar. OTaaneHHas
TUOPUIN3AIHS ¥ €CYCIIEXH.
HckyccTBEHHBIN MyTareHe3 U MOJIyYEHHE
MOJIUIIOUJ0B. JIOCTHIKEHUS CeIeKIIUU

PackpsiBaTh coepkaHle TEPMUHOB

Y TIOHSTUIN: UICKYCCTBEHHBIH 0TOOD,
MacCOBBIN 0TOOP, HHIUBHUTYaJIbHBIN
oT0O0p, IKCTEPBEP, OJIU3KOPOICTBEHHOE
CKpELIMBAHUE, YUCTAs TUHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpELIMBaHUE,
VCKYCCTBEHHBI MYTareHes,
nonurionibl. CpaBHUBATH (POPMBI
HMCKYCCTBEHHOT'O 0TOOpa (MacCOBOTO

Y UHJMBUAYaJIbHOIO), BUbI
rubpuanzanuu (OJIU3KOPOICTBEHHON

Y OTJQJICHHOM ), CIIOCOOBI MOTyYEHHUS
MOJIUTIOUOB.
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pPaCTEHUM, )KUBOTHBIX
MMHKPOOPTaHU3MOB.
Jemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. 1. Kapneuenko, M. @. IBaHOB.
Tabauyvl u cxemovl: «OTHaNCHHAS
rubpuanzanus», «PadboTel akajgemMuka
M. ®@. UBaHoBay, «lloaurmmionaus.
Obopyodosanue: MyJSKHU TIIIOI0B U
KOPHEIJIOI0B IUKUX (OpPM U
KYJbTYPHBIX COPTOB PACTCHUM.
Jlabopamophule u npakmuueckue
pabomut:

Okckypcuss «OCHOBHBIE METOABI U
JNOCTH>KEHUS CENIEKI[UU PACTEHUN U
YKUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIHUIO,
JIEMEHHYI0 Gepmy,
COPTOUCIIBITATENbHBIN Y4aCTOK

WU TETUIMYHOE XO035MCTBO)

IIpuBOAUTE IPUMEPBI JOCTHKEHUN
CEJICKLIUU PACTEHUM U KUBOTHBIX

7.3

buorexnonorus
KaK OTpacilb
MPOU3BOJICTBA

buorexHonorus KakK oTpaciib
pou3BOACTBA. ['eHHas uHX)eHepus.
Oranbl co3nanus pekomouHanTHo JTHK
Y TPAHCTEHHBIX OpraHu3moB. Kiierounas
uHxeHepus. KineTtouHslie KyabTyphl.
MUKpOKIIOHAJIBHOE Pa3MHOXKEHNE
pacrenuii. KnonupoBanue
BBICOKONPOAYKTHUBHBIX

PackpsiBaTh coaepkaHue TEPMUHOB

Y TIOHATUIN: OMOTEXHOJIOT U, KJIETOYHAS
WHXEHEpUs, TeHHASIMHKEHEPUS,
KJIOHUPOBAHUE, TPAHCTEHHbIE
opranusmel, 'MO (renetnuecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOJICTBA, OCHOBHbIE
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CEIIbCKOXO3AMCTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKHE U ATUUECKUE TTPOOIIEMBI.
I'MO — reHeTu4ecKu
MOAU(GUIIMPOBAHHBIE OPTaHU3MBI.
Jemoncmpayuu:

Tabnuyvt u cxemol: «OOBEKTHI
ouoTexHoorumn», «Kiaerounsie
KYJBTYPbI U KIOHUPOBAHUE,
«KoHCcTpyHnpoBaHUEH MEPEHOC T'€HOB,
XpPOMOCOM

JOCTHXKEHUS OMOTEXHOJIOTUU B 00J1aCTH
IPOMBIIIIEHHOCTH, CEJIBCKOT0 X0351UCTBA
U MEIUIUHBI.

[lepeuncnsiTh U XapaKTepU30BaAThH
OCHOBHBIEMETO/IbI U JOCTHKEHUS
OMOWHKEHEPUH.

OOcyX1aTh IKOJIOTMUYECKHE

U 3THUYECKHUE aCHEKThl HEKOTOPBIX
UCCIIEJIOBaHUH B o0acTu
OMOTEXHOJOTUU (KIOHUPOBAHUS,
HCKYCCTBEHHOT'O OTUIOZOTBOPEHUS,
HaIPaBJICHHOT'0 U3MEHEHUsI TeHOMa

Y CO3/1aHUsl TPAHCTEHHBIX OPraHU3MOB)

Hroro yacoB no teme 3
PesepBHoe Bpemst 1
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnunuectBo OCHOBHBIE BUJIBI IEITEIHHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB o0y4aromuxcs
y4eOHOro npeameTa

Tema 1. DBOJIONMOHHAA OHOJIOTrUA

1.1 | DBosronMs ¥ METOABI

€€ U3y4YEeHUs

1

[Ipennochbuiku BOSHUKHOBEHUS
ABOJIIOIIMOHHON T€OPUHU. DBOJIIOLIMOHHAS
TEOpHs U €€ MECTO B OUOJIOTHUH.
BrnusiHue 3BOJIIOLIMOHHON TEOPUH

Ha pa3BUTHE OMOJIOTHH U APYTHUXHAYK.
CBueTennLCTBa DBOJIIOIHH.
ITanmeoHTOJIOTHUECKHE:
MMOCJICJIOBATEIBLHOCTD IOSBJICHUS BUI0B
B ITAJICOHTOJIOTMYECKOM JIETONHCH,
nepexoHbie OPMBI.
buoreorpaduueckne: cxXo1CTBO

U paznmmune dayH udiaop MaTepUKOB
U OCTPOBOB. DMOPHOJIOTHIECKHE:
CXOJICTBAM Pa3INIHs SMOPHOHOB Pa3HBIX
BHUJIOB IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIC,
pPYAMMEHTAPHBIEC OPTaHbl, ATABU3MBI.
MonekynspHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX

PackpriBaTh coep:kaHie TEPMUHOB
Y TIOHSITHI: BOJIIOIMS, TIEPEXOHBIC
bopMbI, PUIOreHeTUYECKUE PSIbI,
BU/JIBI-DH/ICMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apOJBIIICBOTO CXOJICTBA,
OMOTCHETUYCCKUM 3aKOH,
TOMOJIOTHYHBIE U aHAJIOTHYHbBIC
OpraHbl, pyIUMEHTapHBIC OPTaHbI,
aTaBU3MBI.

[lepedyucisaTb OCHOBHBIE 3TAIBl PA3BUTHS
ABOJIFOIIMOHHOUN TEOPHH.
XapakTepu30BaTh CBUIETEILCTBA
HBOJTIOLIMH:: TIAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHUOJIOTUYECKHUE, CPABHUTEIIHLHO-
aHAaTOMHUYECKHE, MOJIEKYJISIPHO-
OMOXHUMHUYECKHE.

[IpuBOAUTE TIPUMEPHI MEPEXOTHBIX
dhopM opraHu3mMoB, (HUIOTEHETHYECKUX
PSIOB.

[TpuBoauTH HOPMYITUPOBKH 3aKOHOB
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METa00IMYECKUX MYTEH y BCEX MKUBBIX
OpPTaHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. apsun, B. O. Kopanesckui,

K. M. bap, O. I'ekkens, @. Mrosuep.
Tabauywl u cxemwvi: «Pa3putne
OpraHUYeCcKoro Mupa Ha 3emie,
penbedHbIe TaOTUIIBI «3apO BTN
MO3BOHOYHBIX JKUBOTHBIX),
«APXEONTEPUKCH.

Obopyoosanue. dbuoreorpaduieckas
KapTa MUpa; KOJUIEKIUsT «DOpMBI
COXPAHHOCTH HCKOIA€MBbIX KUBOTHBIX
U PaCTeHUI»; BIIaXKHBIE TIPENapaThl
«Pa3Butne HacekoMoro», «PasButue
JIAT YK

OMOTre€HETHYECKOTO 1 3apOoAbIIICBOTO
cxXoacTBa

1.2

Uctopus pazButus
MpPEJICTAaBIICHU I
00 HBOJIIOIIHH

OpomonuonHas teopus Y. /lapBuHa.
[Ipenmnockuiki BOSHUKHOBEHHMSI
TapBUHU3MA. [[BHXKYIIIE CHITBI
IBOJIIOIMH BUIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKECHHE

IPU OTPAaHUYECHHOCTH PECypCOB,
HEeomnpe/eeHHas N3MEHUYUBOCTb,
6oprba 3a CylecTBOBaHNE,
€CTECTBEHHBII OTOOD).
CuHTeTHYEeCKas TEOPHSI BOJIOIUN

PackpriBaTh copepkaHne TEPMUHOB

Y HOHSTHI: CUCTEMaTHKa, €CTECTBEHHbIN

¥ UCKYCCTBEHHBIN 0TOOD.
XapakTepru3oBaTh OCHOBHBIC
IBOJTIONIMOHHBIC UJICH, KOHIICTIIIH

U TEOPUU; CPAaBHUBATH B3TJISBIHA BUJT

u sBosironuio K. Jlmnnes, JK.b. Jlamapka,

Y. /lapBuHna.
OuenuBath Bkiaja JInHHEs B pa3BUTHE
CHUCTEMATHUKHU U OOBSICHATH MPUHITUTIBI
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(CTD) u ee OCHOBHBICTIOIOKCHHUS.
Jemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabnuyer u cxemol: «Ilomymnsmy,
«Kapra-cxema mapiipyTa myTeIIeCTBUS
Y. JapBunay, «®opmMbl 00pbObI

3a CyILIECTBOBaHUEY, «ECTECTBEHHBIN
otbop», «MHOTrOOOpa3ne COpToB
pacteHui», «MHorooodpaszue nopoa
YKUBOTHBIX)»

OMHApHON HOMEHKJIATYPBHIL.
XapakTepu30BaTh COJIEPIKAHUE

Y 3HAYE€HHE DBOJIIOLIMOHHON KOHIEIIIUU
K. b. JlTamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE

U COLMATbHO-3KOHOMHUYECKHE
MPEANOCHUIKH BO3SHUKHOBEHHUS
ABOJIOLMOHHON Teopun Y. /lapBuHa.
PackpbIBaTh copepkaHue 3BOTIOLUOHHOM
teopun. JlapBuHa; cpaBHUBATh
HEOMPEEICHHYIO U ONPEIETCHHYIO
U3MEHUYMBOCTh, ECTECTBEHHBIN U
HUCKYCCTBEHHBIN 0TOOP, (hOpMBI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh NOJIOKEHUSI CHHTETHYECKOMN
teopuu sBotonuu (CTI) u 00bACHATD
€€ 3Ha4YEHHUE UISTONOJIOTHHA

1.3

Bun: xpurepun u
CTPYKTypa.
[Tonmynsanms kak Kak
3JIEMEHTapHAs
€IMHUIIA BUJIa

MukposBomronus. [omymnsamusa kak
SIMHUIIABUIA U DBOJIIOIUH.
Hemoncmpayuu:

Tabauywvl u cxemol.: «llomymnsumy,
«MyTanMoHHas U3MEHYUBOCTH.
Obopyoosanue.: MUKPOCKOIL,
MUKporpenapart «J{po3zodwra» (HopMma,
MyTaIuu (POPMBIKPBUIBLEB H OKPACKH
Tena), Mojeb-anmnkamnus «llepekpect
XPOMOCOM).

PackpriBaTh comepkaHne TEPMUHOB

Y TTOHSATHUN:MUKPOIBOJIIOLHS, BU]I,
KPUTEPUH BHUIQ, apeal, TOMYJISIIHS,
reHoOH 1, MyTaIllK, KOMOWHAIITNH
T'CHOB.

XapakTepu30BaTh BUJ KAK OCHOBHYIO
CHUCTEMATHUYCCKYIO STUHUITY

1 1IEJIOCTHYIO OMOJIOTHICCKYIO CHCTEMY.
Beinensate kputepun Buaa
(Mopdoornueckuii, Pru3n0IOrHIECKHi,
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Jlabopamophusie u npakmuyueckue
paoomoi:

Jlaboparopnas padota Ne 1. «CpaBHeHUE
BUJIOB 110 MOP(]OIOTHYECKOMY
KPUTEPHIO»

OMOXMMHWYECKHUI, T€HEeTUUECKUH,
HKOJIOTMYECKUH, reorpapuiyecKuil)

Y IPUMEHSATh KPUTEPUU JJIs1 ONTUCAHUS
KOHKPETHBIX BUIOB.
XapakTepu30oBaTh MOMYISLHIO KaK
CTPYKTYPHYIOEAUHUILY BUJA U
SBOJIIOIHM.

OnuceIBaTh NOMYJIAIMIO IO OCHOBHBIM
MOKa3aTeJIsIM: COCTaB, CTPYKTypa

1.4 | IBmKyIue CHIIbI JIBrmxyiue cuibl (hakTopsl) 3BoJOLMK | PackpeIBaTh cojepikaHue TEPMUHOB
(37IeMeHTapHbIC BUJIOB B Mpupoje. MyTaimoHHBIHI Y TIOHSTUN: KOMOUHATHBHAS
(akTOpbI) IBOTIOIIUU nporecc 1 KOMOMHATUBHAS W3MEHUYMBOCTh, MyTallUU, MyTaIllHOHHBIH
U3MEHYUBOCTD. [lomyIsIinoHHbIE BOJIHBI | IPOLECC, MOIYJIALMOHHBIE BOJIHBL,
u npeiid renos. M3omsaius u murpanus. | Apeld TeHOB, W30JSILMSL, MUTPALIUU.
Jlemoncmpayuu: XapakTepu30BaTh 3JIEMEHTapHbBIE
Tabnuysl u cxemol: «JIBUOKYIIUE CUITBI (bakTOpHI HBOJTIOIUHU: MYTAIIHOHHBIN
ABOJTIOITII nporecc, KOMOMHATUBHAS
W3MEHUYMBOCTb, MOMYJISAIIMOHHBIE BOTHBI,
Jpeiid TeHOB, U30JAIUS, MATPALIHSL.
VY cranaBnuBaTh NPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEKITY
MEXaHU3MOM U PE3YJIbTaTOM JI€UCTBUS
JBIDKYIIUX CUIT (3JIEMEHTAaPHBIX
(bhaKTOpOB) IBOIIOINH
1.5 | EcrectBenHslit 0TOOD EctecTBeHHBIN 0TOOP — HampaBiAomnk | PackpeiBaTh coaepkaHne TEPMUHOB

u ero (Gpopmbl

(baKTOp ABOIOLIUH.
@DopMBbI €CTECTBEHHOT0OTOOPA.

Y TIOHSITUI: €CTECTBEHHBIN 0TOOD,
O0opnba 3a CylecTBOBaHUE.
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Jemoncmpayuu:
Tabnuyvt u cxemol: «EcTecTBeHHBIN
oTOop», «boprba 3a CyllecTBOBaHUE)

OnwuceiBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpAa.
XapakTepru3oBaTh (HOPMBI €CTECTBEHHOTO
oTOopa (IBWXYIIHMI, CTAOUTU3UPYIOUIHA,
JTU3PYNTUBHBIN) U CPABHUBATH X MEKIY
COOOH.

Xapaktepu3oBatb 00pbOY

3a CyIIIECTBOBAHHE U CPAaBHUBATH €€
BUIBI (MEKBUIOBAsI, BHYTPUBHIOBAS,
060oprba ¢ HEOIArONMPUATHBIMU
dbakTopamMu BHEIIHEH cpesibl)

1.6

PesynbraTh
ABOJIIOLINU:
PUCTIOCOOTICHHOCTh
OpraHU3MOB U
BUI000pa30BaHKe

[TpucnocoOaeHHOCTh OPraHu3MOB
KaK pe3yJbTat 3Bostonuu. [Ipumepst
IPUCTIOCOOJIEHUN Y OPTaHU3MOB.
ApoMopd 036l U UANOATANITAIIUH.
Buau BugooOGpazoBanue.

Kputepun Buma. OcHoBHBIE (HOPMBI
BU1I000pa3oBaHus: reorpaduueckoe,
IKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIpucnoco6IeHHOCTh OPTaHU3MOBY,
«["eorpaduyeckoe BU1000pa3oBaHUE,
«IKOJOTUIECKOE BUI000PA30BAHUE).
Obopyoosanue:

kosutekius «IIpumepbl 3amuTHBIX
IPUCIIOCOOJICHUM Y dKUBOTHBIX,

PackprsiBaTh coqiep:kaHue TEPMUHOB

Y TIOHSATUI :IIPUCITOCOOJICHHOCTD,
TIOKPOBUTEIILCTBEHHAS U
npeaocTeperaronias OKpacka,
MacCKHPOBKa, BHI000pa30BaHHE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCTIOCOOJICHUI Y OpTraHU3MOB.
BhIsSBIISATE TI0 M300paKEHUSIM, HAa KUBBIX
1 (PMKCUPOBAHHBIX MpernapaTax mpuMepsbl
MPUCTIOCOOJICHHOCTH PaCTEHUN

U JKHBOTHBIX K YCIOBHUSMCPEIbI
oOWTaHUs, TOKA3bIBATh OTHOCUTEIHHYIO
1eJ1eCO00Pa3HOCTh MPUCTIOCOOTICHUIA.
XapakTepu30BaTh CIOCOOBI

¥ MEXaHU3MBbI BUI000Pa30BaAHUS;
OTIMCHIBATH M CPABHUBATH OCHOBHBIE
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KOJIJICKITUSI HACEKOMBIX C Pa3TUIHBIMU
TUIIAMU OKPACKHU; Ha0Op IJI0/I0B

U CEeMSsH.

Jlabopamopnuie u npakmuueckue
paoomoi:

Jlaboparopnas pabota Ne 2. «Onucanue
IPUCIIOCOOJIGHHOCTH OpraHu3Ma | ee
OTHOCHTETILHOTO XapaKTepay

(GbOpMBI SKOJIOTUYECKOTO
U reorpapuyecKoroBu1000pa3oBaHms

1.7

HaHpaBHGHI/IH U IIyTHU
MaKpO3BOJOINHA

Makpo3BOITHOLIUSL.

®opMBbI BOJTIONHH: (PUIIETHICCKAS,
JMBEPTCHTHAsI, KOHBEPIECHTHAS,
napayienbHas. HeoGpatumocTtsb
sBomo1uu. [Ipoucxoxaenue

OT HECIEeNATU3UPOBAHHBIX
IIPEJIKOB.

[Iporpeccupytorias crienuanTu3ams.
AJlanTUBHAs pajuaIiusi.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ioB.
Tabnuyst u cxemol: «ApoMop}o3b»,
«Mnnoamanranuny, «O01ast
JIeTeHepaIus».

Obopyoosanue: monenb «OCHOBHBIC
HAIPABJICHUS DBOTIONUNY; 00beMHAs
Moenb «CTpoeHue TOJIOBHOTO MO3Ta
MT03BOHOYHBIX)

PackpeIBaTh cojiepkaHre TCPMHHOB

Y TTOHSATUH :MaKpOIBOIOIHS, (UIIOTEHE3,
OMOJOTHYECKUI TTPOrpPecc U perpecce,
apoMop 03, UKo IANTAIH, 001IIast
NeTeHepanys, aJanTUBHAS PaJIHaIIHsl.
XapakTepu3oBaTh (DOPMBI IBOJTFOLIHH.
BbIsBI1aTE apoMopho3bI

U UIM0AJaNTallid YPaCTCHUH

1 )KUBOTHBIX.

CpaBHUBAaTh OMOJIOTMUCCKHH IPOrpecc
1 OMOJIOTHYECKU perpecc, apoMopdo3,
UIM0aJaNTAIlAI0 ¥ OOITYIO
JIeTCHEPAIIHIO.

BBISABIATE B3aMMOCBS3H MEXIY Ty TAMU
1 HaIpaBJICHUSIMHU JBOJTIOINHT

Yy PacCTEHUM W >KMBOTHBIX

HToro yacoB o teme
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Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emule

2.1 | Ucropust Ku3HU

Ha 3eMJIie ¥ METOJIbI
€€ U3yUYCHUSI.
I'unoresn!
MIPOUCXOKICHUS
JKU3HU Ha 3eMiie

2

JloHay4HBbIE NIPEICTABICHUS

0 3apOoXXaeHUM Xu3HU. HayuHble
TUIMOTE3bl BOBHUKHOBEHUS KU3HU

Ha 3emiie: aOMOreHe3 UMaHCIePMHUS.
XUMUYECKast 3BOJTIOIIHUS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX
BEILIECTB U3HEOPTraHUYECKHUX.
DKCNEPUMEHTAIBHOE MOITBEPKICHHUE
XUMHUYECKOM DBOJIIOIINH.

HauanpHbIe Tanbl OMOJIOTHISCKOM
sposronuu. ['unoresa PHK- mupa.
dopMupoBaHrEe MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHUE MPOTOKIETKH.
[lepBbie KIETKH U UX IBOJIFOLIMS.
®opMUPOBAHUE OCHOBHBIX I'PYIII
JKUBBIX OPraHU3MOB.
Hemoncmpayuu:

Ilopmpemuoi.

®. Penu, JI. [lactep, C. Muep,

A. W. Onapum, I'. FOpu.

Tabauywvl u cxemwvl: «Bo3HUKHOBEHUE
CoaHEYHOM CHCTEMEBIY,

«Pa3BuTHE OpPraHNYECKOro MUpay,
«PacTurenpHas kiaeTka», « KuBoTHasI
KiIeTkay, «IIpokapuornyeckas
KJICTKa

PackpriBaTh cojiep:kaHre TEPMUHOB

Y MOHATHI : KpeallMOHU3M, a0UOTreHe3,
BUTAJIN3M, TTAHCIIEpPMHUSI, OMOTI033,
KOallepBaThl, IPOOUOHTHI, CHMOUOTCHE3.
XapakTepu30BaTh METO/Ibl U3yUCHUSI
HUCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeyucnsiTb OCHOBHBIE ATaIlbI
XUMHUYECKOW HOMOJIOTUYECKOM
ABOJTIOIIUH.

N3narath conepkaHue TUIOTE3 U TeOpUit
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(kpealroHu3Ma, CaMOIPOU3BOIBLHOTO
3apoKJIeHUs (CIIOHTAaHHOIO),
naHcrnepmuu, runore3sl PHK-mupa).
OmnuceiBath 3KcriepuMenTsl C. Musiepa
u . FOpu 1o nonxy4eHuto opraHundecKux
BEIIIECTB U3 HEOPTaHUUYECKHUX MTyTEM
aOMOTeHHOTO CHTE3a
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2.2

OCHOBHBIC ATAIIbI
SBOJIIOIAH
OpraHUYeCcKOro MUpa
Ha 3emiie, pa3BUTHE
KU3HM TI0 3paM U
nepuoiam

Pa3Butue xxu3Hu Ha 3emIe 1o spam

u nepuogam. Karapxei. Apxeickas

U Iporepo3soiickas dpsl. [Taneoszorickas
Jpa u ee NMepuoabl: KEMOPHUICKHUIA,
OPIOBUKCKUH, CUIIYPUHUCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKUH.

Me3o301cKas 3pa U €€ NEPUOJIbL:
TPUACOBBIM, FOPCKUN, MEJIOBOM.
Kaiino3olickasi 3pa u €e nepuo/ibl:
11aJ€0T€HOBbIN, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapaKkTepuCcTUKA KIIMMAaTa

Y F€0JIOTUYECKUX MpoueccoB. OCHOBHbIE
ATaIlbl HBOJIFOLUNA PACTUTEIBHOTO U
YKUBOTHOT'O MHpa. ApoMopdh 036l

y pacTeHHU U )KUBOTHBIX. [losiBiEHME,
pacUBET Y BBIMUPAHUE CPYIII KUBBIX
OpPraHU3MOB.

Hemoncmpayuu:

Tabauywvt u cxemol: «Pa3Butne
OPraHUYeCKOro MUpPay,
reoXpoHOJIOTuYecKas TabauIa;
KoJuieKus «DOpMBbI COXPaHHOCTH
VCKOTNIA€MbIX )KUBOTHBIX U PACTCHUIN».
Jlabopamopnule u npakmuyeckue
pabomuwi:

PackpeIBaTh coqiepKaHuE TEPMUHOB
Y MIOHATHUM: D0H, 3pa, EPUO],
apoMop(d03bl, UIU0ATATITALIUH.
3HaTh MTOCIEA0BATENBHOCTD YOHOB:
KaTapxewu, apxeu, IpoTEPO30H,
dbanepo3oit; op: apxeickas,
IIPOTEPO30MCKAasl, NIaJICO30MUCKas,
ME3030MCKasi, KATHO30MCKasl; IEPUOIOB:
KeMOPUHCKUIA, OpJIOBUKCKHUH,
CUWJIYPUMCKUI, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUI, MEJIOBOH,
ITaJICOT€HOBBIM U HEOT'€HOBBIM,
AHTPOIIOTCHOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPTaHUYECKOTO MUpa
I10 3paM U NIEpUOJaM re0JI0rHIeCKON
VCTOPHUH; ITAIIbl Pa3BUTHS
PACTUTENILHOTO U )KKBOTHOT'O MHPA.
Brigenuts rimaBabie apoMopd 0361
PacTeHUM U )KUBOTHBIX.

CpaBHMBATh MEXK1y COOOM
MPEICTABUTENIEN CUCTEMATUUECKHAX
IPYIII OPTaHU3MOB, BBISBIISIT YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOIEHHOCTH
K YCIIOBUSIM JKU3HH

64



denepanbHas padouas nporpamma | buonorus. 10-11 kiaccel (6a30BbIii ypOBEHB)

[Ipaktuueckas padota Ne 1. «MI3yuenue
HCKOIMAE€MbIX OCTAaTKOB PACTEHUI

U J)KUBOTHBIX B KOJUIEKLIMSIX).
DKCKypcHs «IBOJIIOLHUA
OpraHUYeCcKOro Myupa Ha 3emiie»

(B ecTeCTBEHHO-HAyYHbIN
WIMKpaeBeAUYEeCKUN My3eil)

2.3 | CoBpemeHHas Cucrema opraHM4ecKoro Mupa Kax PackpbIBaTh copep:kaHue TEPMUHOB
cuctema oTpaxeHue 3Boonnu. OCHOBHbBIE Y MOHSITUI: CUCTEMAaTHKa, UCKYCCTBEHHAs
OpPraHUYECKOro MUpPa CUCTEMATHUYECKHE TPYIIIbl OPTaHU3MOB. | U €CTECTBEHHAs KilaccuuKaIus,

Jlemoncmpayuu: OWHapHas HOMEHKJIATypa, TPUHIIHI
Tabnuyst u cxemvi: «CoBpeMeHHasI UEPAPXUYHOCTH.
CUCTEMa OPraHMYEeCKOTO0 MHpPay XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHHYeCKOro MHpa
2.4 | DBoronus yenoBeka DBOJTIONHUA YeIOBEeKa. AHTPOIOIOTUS PackpeiBaTh copiepkanre TEPMUHOB

(anTpOmoreHes)

Kak Hayka. Pa3Butue npeacraBicHun
0 MPOMUCXOKIECHUH YeToBeKa. MeToabl
u3yuyeHus aHTpororeHesa. Cxoacrsa
Y Pa3JIN4Ms YEJIOBEKA U KUBOTHBIX.

CucremaTndecKoe MoJI0KESHUE YeJIOBEKA.

Hemoncmpayuu:

Ilopmpemuwi: Y. JlapBuH.
Tabauywvl u cxemwvl: «CpaBHEHUE
AHATOMHYECKHUX YePT CTPOCHHUS
YeJI0BeKa M YeI0BEKOOOPa3HbIX
00€3bsH.

Obopyoosanue. CIETIKA

Y TIOHSTUN: aHTPOIIOJIOT U,
AHTPOIIOT€HE3, YETIOBEK pa3yMHBII
(Homo sapiens), mpsaMoxokacHHE,
BTOpasi CUTHaJIbHAs CHCTEMA.
[lepeuuncasaTh 3aJa4u aHTPOIIOJIOTUH,
ATANbICTAHOBJIEHUS U PAa3BUTHS
MpEeACTaBICHUN O TPOUCXOKICHUN
YeJI0BEKa.

N3naratb OCHOBHBIE MOJOXKEHUS
teopun Y. /[apBuHA, KDUTHYECKH
OLICHUBATh HEHAYYHYIOMH()OpMAIUIO
O MPOUCXOKIECHUU YEJIOBEKA.
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WINN300paXeHHsI KAMEHHBIX OPYIHii
NIEPBOOBITHOTO YEIOBEKA: KAMHH-
qorepsl, pyousa, ckpebdiia

3HaTh CUCTEMAaTHUYECKOE MOJIOKECHHE
Bruga Homo sapiens, mepeuucisaTsh ero
MOP(G0IOro-aHATOMUYECKUE TTPU3HAKU
pPa3HOro YpoBHS (THUII, KJIacC, OTPSI

u Jp.).

YcraHaBIMBaTh YEPTHI CXOCTBA U
pa3IUYHITYEIOBEKA U )KUBOTHBIX.
OOBSICHATH M OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUW O TIPOUCXOKICHUN
YeJIoBeKa JIsl TOHMMAaHKMS MECTa M POJTH
YeJIOBeKa B MPUPOJIC

2.5

JIBHKyIIHE CHITBI

(dakTopsr)
aHTpOIIOTEHE3a

JIBxytue cuibl ((pakTopsl)
anTpornorenesa. Hacinencrsennas
U3MEHUYUBOCTh M €CTECTBEHHBIN 0TOOD.
OOG1iecTBeHHBIN 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUI Tpya,
MBIIIIJIEHUE, PEYb.

Hemoncmpayuu:

Tabnuyet u cxemol: «CpaBHEHHE
AHATOMHYECKHUX YEePT CTPOCHHUS YETIOBEKA
1 9CJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MAJIEOHTOJIOTHIECKIX
HAXOJOK TIPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

Obopyoosanue.: MyIsKA
«IIpoucxoxaeHne yemoBeka
(MaJICOHTOJIOTUYECKUE HAXOIKH )»

PackpbiBaTh conepxaHue TEPMUHOB
U TIOHSTHI: (DaKTOpPBI aHTpOTIOTreHe3a,
IpyNIOBOE COTPYAHUYECTBO, PEUb,
OpyIUiiHas 1eITeNbHOCTD,
OJTMMOP(H3M.

XapakTepu30BaTh ABIKYIITUE CUITBI
(dakTopsI) aHTpOIIOTEHE3A:!
OMOJIOTMYCCKHE U COLIMAJIbHBIE,
CpPaBHHBATh UX MEXKIY COOOM
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2.6 | OCHOBHBIC CTaIUA OCHOBHBIE CTaJIUH U BETBU IBOJIOLUH PackpeiBaTh cogepkaHue TEPMUHOB
ABOJIIOIIMH YEJIOBEKA YEJIOBEKa: aBCTPAIONUTEKU, UenoBek Y TOHSITUI: aBCTPAIIOMUTEK, YETTOBEK

yMelbli, YenoBeK MpsiMOXO SN, YMEJIbIN, YETOBEK MPAMOXOISAINM,
YemoBek HEaHAEPTAIBCKUN, HeloBEK HEaHJepTAIEL, KPOMAHbOHEL],
pa3yMHBI COBPEMEHHOT'O THIIA. HEOJIMTUYECKAS] PEBOJIOIHS,
Haxonku nckonaemMbix OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.
BpeMsI CYIIIECTBOBaHUs, 001aCTh XapakTepu3oBaTh U CPABHUBATH MEXKITY
pacrpocTpaHeHus, 00beM T'OJIOBHOTO co00¥ OCHOBHBIE CTaJIUU IBOTIOLIMHI
Mo3ra, 00pa3 KU3HH, OPYIHSL. YeJI0BEKa: XPOHOJIOTUYECKHUM BO3PACT,
Hemoncmpayuu: apeaJt pacrpocTpaHeHus, 00beM
Tabauywvl u cxemol: «OCHOBHBIE MecCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU
IIAJICOHTOJIOTMYECKUX HAXOJOK IIPEKOB | U OPYIUS TpyAa
COBPEMEHHOI'0 YEJIOBEKAY,
«/lpeBHelmmue moan», «/pesaue
moan», «llepBble COBPEMEHHBIE JIFOIN.
O0GopynoBaHUE: MYIISIKH
«IIpoucxoxaeHue yenoBeka (OrOCThI
ABCTPAJIONMUTEKA, TUTEKAHTPOIIA,
HEaHJEePTaIblia, KPOMAaHbOHIIA); CIETKU
WA U300paKeHHs] KAMEHHBIX OPYIUi
NEPBOOBITHOTO YEJIOBEKA: KAaMHH-
qormrmepsl, pyouna, ckpedia

2.7 | YUenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpsiBaTh conepkaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTanuy 4eJa0BeKa

OOJIbIINE pachl: €BPONEOUIHAS
(eBpa3uiickas), HErpo-aBCTPAIOUIHAS
(3KBaTOpUaIbHasi), MOHTOJIOW THAS
(a3uaTcKO-aMepUKaHCKAas ).

Y TIOHSITUI: pachl, pacoOreHe3, Colual-
JTApBUHHU3M, PACU3M, METUCALIUS.
XapakTepu30oBaTh U CPAaBHUBATD
npeAcTaBUTENCHUETIOBEYECKUX pac,
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UepThl IpUCIIOCOOIEHHOCTH
MPECTABUTENICH YET0BEUECKUXPAC

K YCJIOBUSIM CYILIECTBOBaHUS. ENMMHCTBO
yenoBedeckux pac. Kpuruka
COLMAJIBHOTO JTAPBUHU3MA U Pacu3Ma.
Jemoncmpayuu:

Tabauyvl u cxemoi: «Yenopeyeckue
pacb»

pacKpbIBaTh MPUYUHBI U MEXAHU3MBbI
pacorenesa, epPeYrciisiTh U IPUBOIUTH
MIPUMEPHI IPUCIIOCOOICHHOCTH Y€JIOBEKa
K YCJIOBUSIM CPEJbl, IPUMEPBI
MIPUCTIOCOOUTEILHOTO3HAYECHUST PACOBBIX
MPU3HAKOB.

Jloka3beiBaTh equHCTBO Bu1a Homo
sapiens, Hay4YHyI0 HECOCTOSATEIIbHOCTh
PACOBBIX TEOPHI, UAEH COLIMATIBHOTO
JIApBMHU3MA U pacusma

NToro yacoB 1o teme

9

Tema 3. Opranu3Mbl 4 OKpY:Kam0IIas cpeaa

3.1 | Dxonorust Kak Hayka 1 DKoJIOTHS KaK Hayka. 3ajlaunu pasjienbl | PackpbeiBaTh coJepKaHue TEPMUHOB
AKOJIOT U H. Y TOHSITUM: KOJIOTHSI, TTOJIEBHIC
Metoabl 5KOJIOTUYECKUX UCCIIEIOBAHUN. | HAOMIOEHUS, SKCIIEPUMEHTHI,
DKOJIOTUYECKOE€ MUPOBO33PEHUE MOHUTOPUHT OKPY’KAIOIIEH Cpeibl,
COBpPEMEHHOI'0 YeJIOBEKa. MOJICIUPOBAHUE, IKOJIOTUUECKOE
Jemoncmpayuu: MHPOBO33pPEHUE.
Ilopmpempwi: A. I'ym607BAT, [lepeuncisaTe 3a1a4M SKOJIOTUH, €€
K. ®@. Pynse, O. 'ekkens. pas3aesibl UCBSI3U C IPYTUMU HayKaMu.
Tabnuywr u cxemvr: xapra «Ilpuponnsie | Xapakrepu3oBarb METOIBI
30HBI 3€MIIN AKOJIOTHYECKUX UCCIICIOBAHUI
3.2 | Cpenbl 0OOUTaHUS U 1 Cpenbl 0OMTaHUS OPraHU3MOB: BOJIHAS, PackpriBaTh copepkaHrie TEPMUHOB
JKOJIOTUYECKHE HA3eMHO-BO3/yIlIHAs, TOYBEHHAs, Y TIOHSTHUM: cpesia oOuTaHusl,
(dbakTopsI BHYTPH-OpTraHU3MEHHas. IKOJIOTHYECKHE (HaKTOPBI,

DkoJyiornyeckue (HaKTopsl.
Knaccuduxanus 3x010ru4eckux

OMOJIOTMYECKUN ONTUMYM,
OTrpaHUYUBAIOIIUHN (IUMUTHPYIOLTUN )
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(bakTOpoB: abMOTUYECKHE, OMOTUUYECKUE
Y aHTPOTIOTECHHBIE.

JleficTBUE HKOIOTHYECKUX (DAKTOPOB

Ha OpraHU3MBbI.

Jemoncmpayuu:

Tabauywvl u cxemvt: «CpenploOuTanus
OpPTaHU3MOBY

daxTop.

XapakTepu3oBaTh YCIOBUS CPEA
OoOUTaHUsl OPraHU3MOB;
KJIacCU(UIIMPOBATH U XapaKTEpU30BaTh
HKOJIOrMYecKue (PaKTOphl: aOMOTUYECKHE,
OMOTHUYECKHE U aHTPOIIOT€HHbIE.
OnuceIBaTh AEHCTBUE SKOJTOTUYECKUX
(bakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTH
CTPOECHUS U )KU3HECATEIHHOCTU
pacTeHH U )KUBOTHBIXPA3HBIX CPE]
oOuTaHus

3.3

AOMOTUYECKHE
dakTophI

AlGuoTtnyeckue pakTophl: CBET,
TEMIIEpaTypa, BIaKHOCTb.
doronepuonuzm.IIprcnocodenus
OpPraHU3MOB K JIEUCTBUIO a0MOTUYECKHUX
¢dakropoB. buonornueckuepuT™MBI.
Hemoncmpayuu:

Tabauywvl u cxemol: «DOTONIEPUOTUZIMY.
Jlabopamopnbsie u npakmuueckue
pabomot:

Jlabopatopnas pabora Ne 3.
«Mopdomorudeckre 0COOEHHOCTH
pacTeHU U3 Pa3HBIXMECT OOUTAHUS.
Jlabopatopnas padota Ne 4. «Brnusiaue
CBETa HAa POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»

PackpbiBaTh copepxaHue TEPMUHOB

U MOHATUHN: abnoTHYecKue GaKTOPHI,
dboToneprou3M, OUOJIOTUIECKUE
PHUTMBIL.

AHanu3upoBaTh JEHCTBUE CBETA,
TEeMIIepaTyphl, BIKHOCTH HA OPTaHU3MBbI
Y TIPUBOIUTH IPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBoauTH OMONOTHYECKHE HAOTIOIEHNUS
1 0OPMIISITH PE3YNIBTATHI MPOBEIACHHBIX
HaOJIIOAEHUI
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3.4 | buornueckue buotnueckue daxtopsl. Buasl PackpbiBaTh copepKaHUe TEPMUHOB
(akTopbI OMOTUYECKUX B3aUMOICUCTBHII: U TOHATHI:0M0THYEeCKHE (PaKTOpHI,
KOHKYPEHI[US, XMIIIHUYECTBO, CUMONO03 XHUIIHUYECTBO, TAPA3UTHU3M,
u ero popmsl. [Tapazutusm, koonepanus, | KOHKYpEHIIUsSA, MyTyaln3M, CAMOHO3,
MyTyaJIn3M, KOMMEHCAIIN3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAJIU3M,
AMEHCaNN3M, HEUTPATU3M. HEUTpaJIN3M.
3HaueHrne OMOTHUYECKHUX XapakTepu3oBaTh OMOTHYECKHE
B3aUMOJEHCTBUI JJI CYLIECTBOBaHUS (bakTopbl U BUIBIB3aUMOOTHOIIICHU I
OpraHU3MOB B ITPUPOHBIX COOOIIECTBAX. | MEXKIY OpraHU3MaMH; TIPUBOIUTh
emoncmpavyuu: IIPUMEPBI B3AUMHOMN
Tabnuysl u cxemvi: «lluiieBbie enm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHMBaTh MEX1y COOOW BHIBI
OMOTHYECKUXB3aNMOJIEUCTBUI
OpPraHHU3MOB
3.5 | DKooruyeckue OKOJIOTUYECKHUE XapAKTEPUCTHKU PackpbIBaTh cofepkaHue TEPMUHOB
XapaKTEPUCTUKU nonyanuu. OCHOBHBIETIOKA3aTeNN Y TIOHSITHI :TIOITYJISILUS, YACIEHHOCTD,

BHJIA U TIOITYJISAIIAU

MONYJISIINHU: YUCICHHOCTbD, INIOTHOCTD,
POXKIaEMOCTh, CMEPTHOCTH, IPUPOCT,
murpanus. J[nHamMuka 4uciIeHHOCTH
MONYJIALIMYU U €€ PEryJIsIIusl.
Hemoncmpayuu:

Tabauywl u cxemor.: «llomynsaum,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MOMYJSAIUU UHPY30PUH-TY(HETBKI.
Jlabopamopnuie u npakmuveckue
pabomuwi:

IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCT,
MPUPOCT, MUTPALIUS, TUHAMUKA
YUCJIEHHOCTHU MOMYJISALINH.
XapaKkTepu30BaTh OCHOBHBIE ITOKA3aTENIN
1 HKOJIOTUYECKYIO CTPYKTYPY
MOMYJIALNU; ONUCHIBATh MEXAHU3MbI
pEryJsiliui YUCICHHOCTH MOIMYISIUN
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[Ipaktuueckas padora Ne 2. «Iloxcuet
IUIOTHOCTH MOMYJISILIUNA pa3HbIX BUJIOB
pacCTEHUIN»

NToro yacosB 1o teme

5

Tema 4. Coo011ecTBa 1 YKOJIOrHYECKHUE CUCTEMBI

4.1 | CoobrrectBa 1 Co00111€CTBO OpraHU3MOB — OUOIIEHO3. PackpriBaTh copiepxkaHrue TEpPMUHOB
OpraHU3MOB CTpyKTyphl OUOIIEHO3a: BUJIOBas, U TIOHSTU:0MOIIEHO3, YKOCUCTEMA,
MIPOCTPAHCTBEHHAs, TpohUuuecKas OMOTreoIeH03, BUJIbI-IOMUHAHTHI,
(mumieBast). Buabl-moMUHAHTHL. HKOJIOTUYECKasl HUIIA.
Cesi3u B OuOIICHO3E. XapakTepu3oBaTh OMOIICHO3
Jlemoncmpayuu: (coo0111ecTBO), €r0 BUOBYIO,
Tabnuyst u cxemwl: «Iluiesbie e, MPOCTPAHCTBEHHYIO U TPODUUECKYIO
«buo11eH03: COCTaB U CTPYKTypay. CTPYKTYPBHI.
ObopyoosaHnue: MOIETb-aNILTUKALINS OOBSICHATH POJIb KOMIIOHEHTOB
«Tunuunpie GMOLIEHO3bI»; TepOapHii OMOILIeH03a B MOJIEPKAHUU €r0
«PacTtutenbHbIe cOO0IIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
KoJuiekus «bronenos» Ha ONPEJCICHHOW TEPPUTOPHUH.
OOBSACHATH OMOJIOTMICCKHUIA CMBICIT
SAPYCHOCTH WIMCTOBON MO3aMKHU.
CpaBHMBATh KOMIIOHEHTHI OUOIIEHO30B,
UX BUJOBYIO, TPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPBI, CBS3U
MEXKy OpraHu3MaMu
4.2 | DKOCHCTEMBI 2 DKOJOTUYECKHUE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh cojiep:kaHue TEPMUHOB

" 3aKOHOMCPHOCTH
X CyII€CTBOBAHUA

[ToHsgaTHE 00 BKOCUCTEME
1 OMOTEOIIEHO3E.
OYHKITMOHAIBHBIC KOMIIOHCHTBI

Y IOHSITHH: DKOCHUCTEMA, OMOT€0IIeHO03,
IIPOJIYIICHTHI, KOHCYMEHTBI, PSTYIICHTHI,
TpOPUUCCKHE YPOBHH, ITHIICBAS
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SKOCHUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,
PEAYLEHTHIL.

KpyroBopoT BeniecTB u MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (nuieBbie) ypoBHU
sKocucTembl. [luileBbie 1IeNH U CETH.
OcCHOBHBIE MTOKA3aTENINU YKOCUCTEMBI:
Oonomacca, NpoaYKIUs. DKOJIOTUUECKUE
MUPaMU/JIbI: TIPOTYKIIUH, YUCIICHHOCTH,
o6nomaccel. CBOMCTBA IKOCHUCTEM:
YCTOWYUBOCTH, CAMOPETYJIAIIHS,
pa3BUTHE.

Cykueccusi.

Jemoncmpayuu:

Ilopmpemui: A. [Ix. Tencnu,

B. H. Cykaues.

Tabauywvt u cxemol.: «IIpupoaHbie
coobmiecTBay, «llenu mutanus»,
«IKOJOrHYecKasi mupamMmuaay

LETb U CETh, YKOJIOTUYECKUE
paMu/Ibl, Onomacca, IpoayKIus,
CYKIIECCHSL.

XapakTepu30BaTh CBOMCTBA YKOCUCTEMBI
(ee crmoCOOHOCTH K JUIUTETBHOMY
caMoMnoAep>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIN KPyTrOBOPOT BEIIECTB,
HEO0OXOUMOCTb IMOTOKA SHEPTHUH ).
CpaBHUBATbH NACTOUIIHBIE U ICTPUTHBIC
MUIIEBBIC LIETH, TPOQUUECKHE YPOBHU
HKOCUCTEMBI.

Paznuuars mupamMusl IpoyKIIHH,
MUPaMUIbl YUCICHHOCTH U ITUPAMU/TBI
OMOMAacCCHI.

CocTaBisTh 1IENU U CETH MUTAHMUS.
[TepedunciisiTh CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTH, CAMOPETYJISIUA,
pa3BuUTHE (CyKIIECCHS).

OnuceiBaTh MEXaHU3M MOJIIEPIKAHUS
pPaBHOBECHS B SKOCHCTEMAX.
XapaKkTepu30BaTh CYKIIECCUU, BBISBIISTH
MPUYMHBI U O0ITUE 3aKOHOMEPHOCTH
CMEHBI YIKOCUCTEM

4.3

[Ipuponnsie
3KOCUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCUCTEeMa XBOWMHOIO WITN
ITUPOKOJIUCTBEHHOT O Jieca.

PackpeiBaTh copepkanre TEPMUHOB
Y TIOHSITHIA: BOJTHBIE IKOCUCTEMBI,
OMOTeOoIeHO3bI, (PUTOIIIAHKTOH,
300IUIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemvl: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECAY,
«DKocucTEeMa XBOMHOIO JIecay,
«buoneHo3 Boj1oeMay.

Obopyoosanue: TepOapun U KOJJIEKIINU
pacTeHUl U )KUBOTHBIX,
MPUHALICKAIIUX K Pa3HBIM
AKOJIOTUYECKUM TPpyMIiaM OJTHOTO BH]IA

[TpuBOAUTH MpUMEPHI TPUPOTHBIX
DKOCUCTEM CBOEU MECTHOCTH.
CpaBHUBATbh Ha3€MHBIE U BOJIHBIE
HKOCUCTEMBI; OpraHU3Mbl, 00pa3yrolue
pa3Hble TpopUYECKUE YPOBHU

4.4 | AHTpOTIOreHHBIE AHTpPONIOTE€HHBIE YKOCUCTEMBI. PackpriBaTh cosiepkaHrue TEPMUHOB
9KOCHUCTEMBI ATPOIKOCUCTEMBI. Y TIOHSTHI: aHTPOIMOTCHHAsS DKOCUCTEMA,
Ypboskocuctemsl. buonoruueckoe arpo’kKocucTeMa, ypoo3KocucTema,
U XO35IUCTBEHHOE 3HAUYCHHE O6uropazHoobpasue.
arpo3KOCHUCTEM M YPOOIKOCUCTEM. XapaKkTepu30BaTh arpO’IKOCUCTEMBI
buopaznoobpaszue kak pakTop U ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOWYUBOCTH SKOcucTeM. COXpaHEHUE | CYIICCTBOBAHHSL.
OHMOJIOTHYECKOTO pa3HOOOpa3us [IpuBOAUTH PUMEPHI AHTPOTIOTEHHBIX
Ha 3emie. HKOCHUCTEM CBOEU MECTHOCTH, ONHUCHIBAThH
Hemoncmpayuu: WX BUJIOBOM COCTAB U CTPYKTYPY.
Tabnuysl u cxemovl: K ATPOLICHO3Y. CpaBHHMBATH COCTaB U CTPYKTYPY
Obopyoosanue: Koinekuus «BpeiuTenn | mpupoaHbIX S3KOCHCTEM
BAKHENIINX CEIIBCKOXO3SIMCTBEHHBIX Y arpOdKOCUCTEM, arpO3IKOCUCTEM
KYJIbTYp» 1 ypOO3KOCUCTEM
4.5 | buochepa — VYuenue B. W. Bepuaackoro o 6mocdepe. | PackpbiBats conep:kaHue TEpMUHOB
rio0anbHas I'paHulbl, cOCTaB U CTPYKTYypa U TTOHSATHI: Onocdepa, )KMBOE BELIECTBO,
sKocucTeMa 3eMiIu ounocdepsl. XKruBoe BEUIECTBO U €ro JMHAMHYECKOE PaBHOBECHE.

bynkuuu. OcobeHHocTr ornocdepsl Kak

OuenuBats Bkiag B. M. BepHajckoro
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rJ100aJIbHON SKOCUCTEMBI.
JlnHaMuYecKoe paBHOBECUE U OOpaTHAS
CBsI3b B Onocdepe.

Jemoncmpayuu:

Iopmpemuwi: B. . BepHanckuil.
Tabauyvt u cxemor: «O01IAs CTPYKTYypa
ouochepn», «PacnpocTpaneHue Ku3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouochepb»

B CO3/1aHME yueHus o obuocdepe.
XapakTepu3oBaTh cocTaB onocdepsl,
(GyHKUMH )KUBOTO BellecTBa Ouochepsl
U OTIIPENEINATh (Ha KapTe) 00JacTh ero
HanOOJIBIIEr0 PACIIPOCTPAHCHHUS.
[TpuBOANTH IPUMEPHI MPOSIBICHUS
(byHKUUHN )KUBOTO BellecTBa Ouocdepsl,
OMOT€OXUMHUYECKON A TEIBHOCTH
YeI0BeKa.

[lepeuncnsaTe ocobeHHOCTH OUOCheph
KaK r100a1bHOM HKOCUCTEMBI 3eMJTn

4.6 | 3aKOHOMEPHOCTH Kpyrosopotsl Bemiects PackpsiBaTh conepkaHue TEPMUHOB
CYIIECTBOBAHHUS ¥ OMOT€OXUMHUYECKHE IUKIIBI JIEMEHTOB | M IMOHATHI: IIEIOCTHOCTh OMOochephl,
ouocdepsl (yrnepona, a3ora). KPYTrOBOPOT BEIIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOreOXUMUYECKUE IIUKITBI
OMOMBI CYIIITH. AJIEMEHTOB, 30HAJILHOCTH OMOChEpHI,
Jlemoncmpayuu: OMOMBI.
Tabnuyer u cxemol: «Kpyrosopor OnuceiBaTh KPyrOBOPOT BEIIECTB,
yraepoza B ouochepe», «Kpyroopot OMOreOXMMHUYECKHUE IIUKIIBI a30Ta
a30Ta B IPUPOJIE» u yriepojaa B buocdepe.
OOBSICHATH IPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsars
U XapaKTepH30BaTh OCHOBHbIE OMOMBI
CyIIH 3eMIIU
4.7 | YenoBeuecTBO UYenoseuecTBO B Onochepe 3emim. PackpsiBaTh cogepkaHue TEPMUHOB

B 6nocdepe 3emin

AHTpPOIIOTCHHBIC H3MEHEHUS
B Ouocdepe. ['nmobanbHbIe

Y IOHSATHI: aHTPONIOT€HHBIE U3MEHEHHS,
HKOJIOTUYECKUN KPU3UC, TTI00aTbHBIC
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AKOJIOTUUECKHUE MPOOIEMBL.
Jemoncmpayuu:

Tabnuyer u cxemol: «IIpuMepHbie
AHTPONOTE€HHbIE BO3JEHCTBUSA

Ha IPUPOAY», « BakHEHUIINE UCTOUHUKHU
3arpsi3HEHMs BO3AyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHelIIas
cocTaBisoas onochepobr», «PakToOpbl
Jerpafgannu mouBy, «llapHukoBbIi

b dexT», «DakTopbl palOaKTUBHOTO
3arpsisHeHust Ouocepsn»; Kpacnas
kHura PO, nzo0paxkeHus oXxpaHseMbIX
BUJIOB PACTEHUI U JKUBOTHBIX

pOOIIEMBI.

XapakTepu3oBath 0M0CHEpPHYIO POIh
YeJI0BeKa.

[IpuBOIUTH MPUMEPHI AHTPOIIOTEHHBIX
M3MEHEHUM B Ouocdepe.

O1eHUBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3/YLLIHOM, BOAHOMW CPEJIbl, U3MEHEHUS
KJINMaTa, COKpaICHUsI
OropazHooOpasusl.

dopmyaupoBaTh COOCTBEHHYIO MO3UIIUIO
10 OTHOIIEHUIO K II100aIbHBIM

U PETHOHAJIBHBIM YKOJIOTHYECKUM
npobiemMam, apryMeHTUPOBATh CBOIO
TOYKY 3PEHUS.

Ha3bIBaTh NMpUYMHBI TOSIBICHUS
MIPUPOJIOOXPAHHOMN ATUKH,

pacKpbIBaTh 3HAYEHUE MpOrpecca

JU1S1 IPEOAOJICHHS] SKOJIOTUYECKOTO
Kpu3uca

4.8

Cocy1iecTBoBaHUE
MIPUPOJIBI
1 4eJI0BEUeCTBA

CocymiecTBOBaHUE TPUPOIBI

u yenoBeyecTBa. CoxpaHeHue
O6nopa3zHooOpasus Kak OCHOBA
YCTOWYUBOCTH OHochephl.

OcHoBa palMOHAIBHOTO

yIpaBIICHUS PUPOTHBIMU PECYypCaMuU
U UX UCIIOJIb30BaHUE.

JlocTmxenus: OMOJIOTUH

PackpeiBaTh coziepkaHue TEPMUHOB

Y MIOHSTUH: PallMOHATIBHOE
MIPUPOAONOJIB30BAHNE, YCTOUUUBOE
pa3BUTHE, KOIBOJIFOLIHS.
XapakTepu3oBaTh PAHOHAIBHOE
VCII0JIb30BAHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE IOJIOKEHUSI KOHUETIUN
YCTOMYMBOTO Pa3BUTHUSA
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¥ OXpaHa MPHUPOIBL.
Jemoncmpayuu:

Tabnuyer u cxemol: «buocdepa u
YEIIOBEK»

HTtoro yacos 1o Teme 9
Pe3epBHOE Bpemst 2
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOIT'PAMME
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HEPEYEHDb (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBbBI CPEJJHET'O OBILIET'O
OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUA 110 BUOJIOT'UN

B ¢denepanbHbIX M peruoHaNbHBIX MPOLEIYypax OLIEHKM KauecTBa 0O0pa3oBaHUs
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) paclpeiesIeHHbIX M0 KiaccaM IpOBEPSEMBbIX
TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS OCHOBHON 00pa30BaTelbHOM MpPOrpaMMBbl
CpelHero o01iero o0pa3oBaHus U AIEMEHTOB COIepKaHUs 10 OMOIOTUU.

10 KJIACC

IIpoBepsiemble TpeOOBaAHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMslI

Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO o0Opa3oBaTeIbHOM MPOrpaMMBbl CPeTHETO 00111eT0 00pa30BaAHUS
pesyJbrarta
1 CdopMUpOBaHHOCTh 3HAHUN O MECT€ M POJIM OMOJOTHU B CUCTEME

HAyYHOTO 3HAHUSA E€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHUHBI MUpa M HAy4YHOIO
MHUPOBO33PEHUS; O BKIAJE POCCHUCKUX M 3apyOeKHBIX YyUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTUU; (DYHKIIMOHAIBHONH TPaMOTHOCTH
YeJioBeKa JIJIsl PeIIeHUs )KU3HEHHBIX 337124

2 YMeHue packpeiBaThb COJEpKaHHE OHOJIOTMYECKUX TEPMHUHOB
U TIOHATUMN: KU3Hb, KIIETKA, OpraHU3M; MeTa00JIu3M (0OMEH BEIeCTB
U TMpEeBpaIleHUe dHEPruu), roMeocTa3 (CaMoOperyssiius), YypoBHEBas
OpraHu3alys >KUBBIX CUCTEM, CAMOBOCIIPOM3BEIeHUE (PETPOAYKITHS),
HACJIEICTBEHHOCTh, N3MEHUHUBOCTD, POCT U PA3BUTHE

3 YMeHnue uznaratb Ouosoruueckue Teopur (KJIeTOUHas, XpOMOCOMHas,
MyTanuoHHas), 3akoHsl (I'. Mennens, T. Moprana, H.I1. BaBunosa)
U yueHus (0 LEeHTpaxX MHOroo0pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX
pactenuii H.W. BaBuioBa), onpenensiTe rpaHUullbl UX MPUMEHUMOCTHU
K JKUBBIM CHCTEMaM

4 YMeHre BiajeTh METOJAAMH HAYYHOTO TO3HAHWS B OWOJOTHH
(HaOroJIeHUEe W OMHMCAHWE >KMBBIX CHCTEM, TPOIECCOB W SIBIICHUIA;
OpraHu3zanus ¢ TpoBeAeHUE OHOJOTHYECKOrO0 IKCIEPUMEHTA,
BBIJIBIDKEHHE  THUIIOTE3bl;  BBISBIICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEyeMbIMU BETUYMHAMHU, OOBICHEHUE MTOJYYEHHBIX PE3YJIbTaTOB,
VICTIOJIb30BAHHBIX HAYYHBIX IOHSITHWA, TEOPUM W 3aKOHOB;, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB)
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YMeHre BBIIENATH CYIIECTBEHHBIC TMPU3HAKH BHUPYCOB, KIETOK
NPOKAPUOT ¥ JYKAPUOT, OMHOKICTOYHBIX ¥ MHOTOKJICTOUYHBIX
OpraHU3MOB; 0COOEHHOCTH MPOIIECCOB oOMeHa  BEIIECTB
U TIPEBPAICHHUs] DHEPTrUU B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO
U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHMS, Pa3MHOXKCHHS, HWHIWBUIYAIBHOTO  Pa3BUTHUSA
opraHu3Ma (OHTOTr€He3)

YMeHue NpUMEHSATh TOJyYEHHbIE 3HaHMS JJi1  OOBICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBICHUH, JJIsl MPUHATUS TPAKTUUECKUX
pelieHui B MOBCEHEBHOM KU3HU B LIEJSX oOecreueHus 0€30MacHOCTH
CBOETO 3JI0pOBbS M 3/0POBbSl OKPYKAIOLIUX JIOACH, COOJIIOIECHUS
HOPM TPAMOTHOTO TOBEJIECHUS B OKPYXaIOUIEd MPUPOAHON CpEeJe;
MOHUMAaHUe HEO0OXO0IUMOCTHU MCTIOJIb30BAHUSA JTOCTUKEHU I
COBPEMEHHOW OHWOJIOTUM M OUOTEXHOJIOTUW ISl PalMOHAIBLHOTO
MPUPOIOTIOIB30BaAHUS

YMeHue pemniate 3JIEMEHTapHbIE TEHETHUYECKHE 3aJadyd Ha MOHO-
U JUTHOPHIHOE  CKpEIIMBaHHWE, CIEIJICHHOE  HAaCJIe/IOBAaHMHE;
COCTaBJIATH CXEMBI MOHOTUOPHUIHOTO CKpeITUBaHUS
JUISL TIpeICKa3aHus HacJIeI0BaHUs IPU3HAKOB Y OPTraHU3MOB

YMeHUe BBHIMONHITH J1a0OpaTOpHbIE M MPAKTHYECKHE pPadOThI,
cobioaTh mpaBuiaa Tpu pabore ¢ y4eOHBIM UM J1aOOpPaTOPHBIM
o6opynoBaHuEM

YMeHre KpUTUYECKH OIEHUBATh M MHTEPIPETUPOBATh MHPOPMALIUIO
OMOJIOTUYECKOTO  CONIEpIKaHMs, BKJIIOYAIONIYI0  TICEBIOHAYYHBIC
3HaHUS W3 Pa3NUYHBIX HCTOYHUKOB (CMMU, HayuyHO-TIOMyJIApHBIE
MaTepuaibl); STUYECKHUE AacCHEKTbl COBPEMEHHBIX HCCIEHOBAaHUMN
B OMOJIOTUH, MEUITMHE, OMOTEXHOJIOTUN

10

YMeHue co3iaBaTh COOCTBEHHBIC MMChbMEHHBIC W YCTHBIE COOOIICHHUS,
0000111ast OMOIOTMYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
I'PaMOTHO KCIIOJIh30BaTh MMOHATHIHBIN amnmapaT OHOJIOTHH

IIpoBepsiemble 3J1IeMEHTHI COIEPsKAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 buonorus kak Hayka
11 buonorus — Hayka o »uBoil npupone. Poias Ouonorun B popMupoBaHUU

COBPEMEHHOM Hay4HOU KapTuHbI Mupa. CucteMa OMOJIOTHUYECKUX HAYK
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1.2

Mertonpl TIO3HAHUS JKWUBOM Tpuponabl (HAOMIOIEHHWE, SKCIICPHUMEHT,
ONMCaHKE, U3MEPEHUE, KIacCUu(UKAIUI, MOACIUPOBAHUE, CTATUCTHICCKAS
00paboTKa JTaHHBIX )

JKuBBIE CHCTEMBI U UX OopraHu3anusi

2.1

Kupbie cuctembl (OMOCUCTEMBI) KaK NPEAMET H3YYCHHUS OUOJIOTHH.
CaoiicTBa OMOCHCTEM M X pa3HOOOpa3ue

2.2

YpoBHU OpraHu3auy OMOCUCTEM: MOJIEKYJISIPHO-TEHETUUECKUM, KJIETOYHbIH,
OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, 3KOCUCTEMHBII, O1ochepHbIN

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKH

3.1

XHUMHUUYECKUM COCTaB KJICTKHM. XMMHUYECKHE DJICMEHTHI: MAaKpO3JICMCHTHI,
MUKPOIJICMCHTHEI. Bo;:[a U MHUHCPAJIBHBIC BCIICCTBA. CDYHKI_II/II/I BOJbI
U MHUHCPAJIbHBIX BCIICCTB B KJICTKC. HOJIIIGp)K&HI/IC OCMOTHYECKOro OajlaHca

3.2

benku. CoctaB u crpoeHre 0eakoB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zamenumbie U 3aMEeHUMBbIE aMUHOKHUCIOTBHI. AMHWHOKHUCIIOTHBIN COCTaB.
YpoBHU CTPYKTYypbl O€IKOBOH MOJEKynbl (NEpBUYHAS, BTOpUYHAS,
TPETUYHAsI U YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBa OEJIKOB.
buonorndeckue QpyHkimu OEIKOB.

@epMmenTsl — Ouosornyeckue kaTtanuzartopbl. CTpoeHue (epMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cnenuduuHocTb. KopepmenTsl. ButamuHsl.
OTtnnunst pepMEHTOB OT HEOPraHUYECKUX KaTaJIn3aTOPOB

3.3

VYrneBoael: MoHOcaxapuabl (THoko3a, pubo3a W A€30KCHpHb03a),
nucaxapunibl (caxaposa, JIaKT03a) U MOoJucaxapujibl (Kpaxmai, TJIMKOTEH,
1esuTo03a). buonorudeckue GyHKIMUN YTIE€BOIOB.

Jlunuael:  TpUrauUepuabl, crepounbl, Gdochomunuabl. ['mapoduibHO-
ruapodoOHbie cBoiicTBa. buonorndeckne GyHkiuu aunuaoB. CpaBHEHHE
yIII€BOIOB, OCIKOB U JIUMUIOB KAK UCTOYHUKOB SHEPTHH

3.4

Hyxkneunossie xucnorsl: JJHK wu PHK. Hykneotuael — moHOMEpBI
HyKIenHOBBIX KucioT. Ctpoenue u Gpynkiuu JJHK. Crpoenune u QpyHkiun
PHK. AT®: ctpoenue u pyHKIINU

3.5

[uTonorus — Hayka o kietke. Knerounas treopusi. MeToabl U3y4EHHUS KIETOK

3.6

Knerka kak menoctHass xuBas cucrema. OOmue MNpU3HAKK KIIETOK:
3aMKHYyTas HapyxHas MemOpana, mousekynbl [IHK kak renermueckuii
ammapar, cucteMa CUHTe3a Oenka

3.7

Tunel KJIETOK: JSyKapuoTHyeckas U mpokapuotruueckas. OcoOeHHOCTU
CTPOCHHUS TPOKAPUOTHYECKOW KIeTKH. KierodHas cTeHkKa OaKTepui.
CtpoeHne 3yKapuOTHUYECKOW KJIETKH. OCHOBHBIE OTJIIMYHWS PACTUTEIHLHOM,
KUBOTHOM U IPUOHON KIETKU

79



denepanpHas padouas nporpamma | buomorus. 10-11 kiaccel (0a30BbIil YPOBEHB)

3.8

IToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsI CTEHKA, ITIMKOKAIUKC, UX
¢ynkuuu. Ilnasmatuueckass MemOpaHa, €€ CBOMCTBA M (DYHKLHH.
[utonmnasma u ee opraHouasl. OgHOMEMOpAHHBIE OPTaHOUJBI KIIETKH:
sppomnasmaruueckass cetb (OIIC), ammapar Tonbaku, JHM30COMBI.
ITonyaBTOHOMHBIE ~ OpPraHOMAbBI  KJIETKA: MUTOXOHAPHUHU,  IUIACTUIBI.
[Ipoucxoxnenne MUTOXOHAPUI U iacTua. Bunel mnactua. HememOpanusie
OpraHOUJIbl KIIETKH: PpUOOCOMBI, KJIETOUYHBIA LIEHTP, PECHUYKH, >KTYTHKH.
DyHKIMU OPraHOUI0B KIETKU. BrirroueHus

3.9

Snpo — perynsaTopHslil neHTp kiaeTku. CTpoeHue siapa: sauepHas 000104Ka,
KapuoIuia3mMa, XpOMaTHH, JIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

>KI/13H6I[€$IT6JIBHOCTB KIJICTKH

4.1

OO6MeH BelecTB, WM MeTa0oIu3M. ACCUMIIISIUS (TUTACTHYECKUM OOMEH)
U JUCCUMWIAIMS (dHEpreTUYecKuii OOMEH) — JBE CTOPOHBI €IMHOTO
nporecca Meradonu3ma. Tumbl oOMEHa  BEIIECTB:  aBTOTPO(DHBIN
u rereporpodusiii. Poinb GpepMeHTOB B 0OMEHE BEUIECTB U MpPEBpaALCHUU
SHEPTUU B KIIETKE

4.2

®orocunte3. CBetoBass u TeMHoBas (¢a3pl (oTocuHTe3a. Peakuun
dbotocunTeza. DPdekTuBHOCTL (GoTOoCHHTE3a. 3HaueHHEe (HOTOCUHTE3a
JUTSt KU3HU Ha 3emuie. Biausinue ycinoBuii cpebl Ha (POTOCHHTE3 U CIIOCOOBI
MOBBILIEHUS €r0 MPOTYKTUBHOCTU Y KYJIBTYPHBIX PACTCHHUIA.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIIHe OaKkTepuu. 3HauyeHUE XEMOCHUHTE3a
IUIS )KU3HHU Ha 3eMIie

4.3

DHepreTuueckuii oOMeH B KJeTke. PaciersieHue BEIIecTB, BBIJICICHHE
U aKKyMYJMPOBAaHHME SHEPIUH B KJIETKE. DTalbl SHEPreTHUYECKOr0 OOMEHa.
I'mukonu3. bpoxxenue u ero Buabl. KUC10pogHoe OKUCIEHNE, WU KIIETOYHOE
neixanue. IHPEeKTUBHOCTh SHEPTETUYECKOTO 0OMEHa

4.4

Peakimun wmatpuunoro cunHTe3a. ['enermueckass wuHdpopmamms u JIHK.
Peanuzanus renetudeckoit nHGpopManuu B KieTke. [ eHeTHUeckuii Kol U ero
corictBa. Tpanckpuniusas — wmarpuunbii cuHTe3 PHK. Tpancmamus —
Oowocunte3 Oenka. KogupoBanme amuHOKHCIOT. Pombp  pubocom
B OMocuHTE3€e Oenka

4.5

Heknerounsie (Gopmbl Xu3HU — BUPYCH. VICTOpHS OTKPBITHS BUPYCOB
(.. HBanoBckuii). OCOOEHHOCTH CTPOCHHUS U JKU3HEACATECIBHOCTHU
BUpycoB. bakrepuodaru. bone3Hum pacTeHuid, >KMBOTHBIX U YEJOBEKa,
BbI3bIBa€Mble BHUpycamu. Bupyc ummyHonedurmra uenoBeka (BUY) —
Bo3Oyautens CIIW[da. Ilpodunaktuka pacnpoCTpaHEHHs] BHUPYCHBIX
3a00seBaHu
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Pa3smuoxenue u WHIWBUAYAJIbHOC PA3BUTHUC OPraHM3MOB

5.1

Kietounslil muki, Wiau KU3HEHHBIM LUK KieTku. MHTepdaza u mMutos.
[Ipouecchl, mnpotekaromue B uHTepdasze. Pemnmukauus — peakuus
matpuyHoro cuHte3a JIHK. Ctpoenune xpoMocoM. XpoMOCOMHBIN Habop —
Kapuotun. JIMMIOMAHBIA M  TAIUIOMAHBIA  XPOMOCOMHBIE  HaOOPBI.
Xpomatuzael. Llutonorndyeckre OCHOBBI Pa3MHOXKEHUS U UHAUBUAYAIBHOTO
Pa3BUTUA OPTaHU3MOB.

Henenue knetkn — muto3. Cragum muto3a. lIpoueccsl, mpoucxopsmiue
Ha pa3HbIX CTaAUAX MUTO3a. bHOIOrMYecKuil CMBICII MUTO3a

5.2

®opMbl pa3MHOKEHHUS] OPraHU3MOB: Oecroioe U 1nosioBoe. Bubl Oecnonoro
pPa3MHOXEHUS: JIeJIEHUEe HaJIBOE€, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CIOpOOOpa3oBaHUE,  BETETATHUBHOE  pa3MHOXEHHe.  VckyccTBeHHOe
KJIOHUPOBAHNE OPraHU3MOB, €r0 3HAUCHHE ISl CENIEKLINN

5.3

[TonoBoe pa3mMHOkKEHHUE, €r0 OTIIMYUS OT OECTIOJIOTO.

Meito3. Ctaguu meiiosa. [Iponecchl, MpOUCXOAAIIME HA CTAAUSX Meio3a.
[ToBenenue xpomocom B Menose. KpoccuHroBep. bHOJIOTHMYECKUN CMBICT
1 3HaYCHHUE MEKo03a

5.4

['ameTorenes — mporecc 00pa3oBaHUS TMOJIOBBIX KJIETOK Y KUBOTHBIX.
[lonoBbie >kene3bl: CEeMEHHUKM M suyHuUKH. OOpa3oBaHHEe U pPa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaro30ul, SUIEKIeTKa) — CliepMaToreHes
u ooreHe3d. OCOOEGHHOCTH CTPOCHHS SHIEKIETOK W CIEPMAaTO30UIOB.
OmnonotrBopenue. [lapTenorenes

9.5

NuauBuayanbHoe pa3BuTHe (OHTOTeHE3). OMOpPHUOHAIBHOE PpPa3BUTHE
(oMOpuorene3). Otambl AMOPHOHAIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX
KUBOTHBIX: ApOOJIEHHE, racTpyisius, opraHorenes. [loctamOpruoHanbHOE
paszButHe. THUIBI TOCTAIMOPHOHATIBLHOTO PA3BUTHSA: MPSMOE, HEMPSIMOe
(TuuuHOYHOE). BnusiHue cpenbl Ha pas3BUTHE OPraHU3MOB; (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIC YPOICTBA.

Poct u pa3Burne pactreHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTAINU Pa3BUTHUS

H&CHCI{CTBCHHOCTB U NSMCHYHUBOCTb OPraHn3MOB

6.1

[Ipenmer wm 3amaun reHeTtuku. Mcropust pas3BuThs TeHETHKU. Bkian
POCCUHCKMX M 3apyO€XHbIX YYEHBIX B pPa3BUTHUE TE€HETUKU. MeTobl
FEHETUKU  (TUOPUIOJIOTUYECKHUM, I[UTOTCHETHYECKUN, MOJEKYJISPHO-
reHeTuyeckuii). OCHOBHbIE TE€HETHYeCKHe TMOHATUS. ['eHeTmueckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIINBaHUI

6.2

3aKOHOMEPHOCTH HACJIEIOBAHUS ITPU3HAKOB, YCTAHOBIIEHHBIE ['. MeHnnenem.
MoHOrHOpHIHOE CKpEIIMBaHUE. 3aKOH €IMHOOOpa3us THOPHI0B MEPBOIO
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nokoJsieHus. [IpaBuino HOMUHMPOBAHUA. 3aKOH PACHICIJICHHUS NPU3HAKOB.
['unoresa yuctorsl ramer. [1onHOE U HEMOIHOE TOMUHHUPOBAHHUE.
JlurubpunHoe  CKpemiMBaHWe. 3aKOH  HE3aBUCUMOTO  HacjedOBaHUSA
npu3HaKoB. llUTOreHeTHYeCKrue OCHOBBI JUTHOPUIHOTO CKpEIIUBAHUS.
AHanu3upymouiee  CKpemmuBaHue. VCmosib30BaHUME — aHAJIU3UPYIOLIETO
CKpeIIMBaHUs JJIsl OTIPEICIICHHS TeHOTUIIa 0CO0U

6.3

CuemnieHHoe  HacienoBaHue  npuszHakoB. Pabora T. Moprana
[I0 CLEIJIEHHOMY HAcCJIEeNOBaHMIO TeHOB. HapymeHue cuerieHus reHoB
B pe3yJbTaTe KPOCCHHIOBEPAa. XPOMOCOMHAs TEOPUS HACIIECICTBEHHOCTH.
I'eneTnyeckne KapThl.

I'enetnka nosa. XpoOMOCOMHOE OIpEAEIEHUE N0J1a. AyTOCOMBI U IIOJIOBBIE
XpoMOcoMBI. ['oMoramMeTHble U reTeporaMeTHble oprann3mel. HaciienoBanue
IPU3HAKOB, CLEIUICHHBIX C TIOJIOM

6.4

N3MeHUYnBOCTb. Bunnr W3MEHYUBOCTH: HEHAaCJIeICTBEHHAs
U HacnejacTBeHHas. Poib cpeapl B HEHACHEACTBEHHOW HW3MEHYHBOCTH.
XapakTepucTUKa MOIU(PUKAIIMOHHON M3MEHUYUBOCTH. BapuanmoHHBIN psij
U BapualnMoHHas kpuBas. Hopma peakumm mnpusHaka. KonmuecTBeHHBIE
W KaueCTBeHHbIE TMpU3HAKM ©W UX HopMma peaknuu. CBoiicTBa
MOAU(GUKAITMOHHON N3MEHYUBOCTHU

6.5

HacnencrBenHasi, WM IeHOTUIIMYECKAs, M3MEHUYHMBOCTHb. KoMOMHaTHBHAas
W3MEHYMBOCTh. Melo3 M IMOJOBOM MPOIlleCC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTalMoHHas W3MEHUYHMBOCTh. Kilaccudukaius myTaruid:
T€HHbIE XPOMOCOMHBIE, TE€HOMHBIC. YacToTa M TPUYUHBI MYTAIUH.
MyTtarennbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIIEICTBECHHOM
n3meHuynuBoctu H.M. BaBuiaosa

6.6

I'enetnka denoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJbl T'€HETUKH
YeJI0BEKa: reHeaJorndeCcKu, OJIM3HEIIOBBIH, LIMTOT€HETUYSCKUM,
OMOXMMUYECKUH, MOJIEKYIIsipHO-TeHeTHYeCKU. COBpEMEHHOE OmpeiesieHre
FEHOTUIIA: MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM
gucie ¢ nomonisto I11IP-ananmn3a. HaciiencTBenHblie 3a001eBaHUs Y€IIOBEKA:
reHHbIC O0O0JIe3HHM, OOJIE3HH C HACIEJICTBEHHOM IPEAPACIIOIOKEHHOCTHIO,
XpOMOCOMHbIE Oosie3Hn. ComaTH4YeCKUe ¢ TEeHEpaTUBHBIE MYTAaIlH.
[IpuHIUTIBI  370pOBOTO 00pa3za >KWU3HHU, JUATHOCTUKH, MPOQPUIAKTUKH
51 JICYCHUS FeHETUYECKUX OoJIC3HEH. MeauKo-reHeTUYECKOE
KOHCYJIbTUPOBaHHE. 3HAUCHUE MEUIIMHCKON T'eHETUKH B MPEIOTBPAIICHUU
Y JICUCHUH T€HETHYCCKUX 3a00JIeBaHMI YeJIOBEKa

Cenexnust oprann3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuust Kak Hayka ¥ IPOLECC. 3apOKIACHUE CEJIECKIUN U IOMECTUKALIUS.
VYuenune H.M. BaBuioBa o meHTpax MNPOUCXOXKACHUS U MHOrooOpasus
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KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOXKICHHS TOMAIIHUX >KUBOTHBIX.
Copr, nopoaa, mramMmm

1.2

CoBpeMeHHbIE METO/bI ceNeKIU. MaccoBblii U MHAUBUAYAIbHBIA OTOOPHI
B CEJNEKIMM  pacTeHHM u  XKUBOTHbIX. OlleHKa  3KCTEphepa.
bnuszkopoacTBeHHOE  CKpelMBaHWe — HMHOpuAMHr. Ywucras JaUHMS.
CkpeuuBanue 4YHCTBHIX JUHUK. Ierepozuc, wnu THOpUAHAsS cuUJA.
Hepoacteennoe ckpenuBanue — ayropuaunr. OTaanieHHas ruOpuau3anus
U ee ycrnexu. VMCKycCTBEHHBII MyTareHe3 W IOJIyYEHUE IIOJIMUIIIIOUIOB.
JIoCTH)KEeHUS CEeJIEKLIMU PACTEHUH, dKUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buorexHonorus Kak oTpacib NPOWU3BOACTBA. ['€HHAs WMHKEHEpus. OTarlbl
co3ganus pekomOunantHoM JJHK u Tpancrennsix opranusmos. Knerounas
uHxkeHepus. Krnetounele KynbTypbl. MHKPOKIOHAIBHOE pPA3MHOXKEHHE
pacteHuil. KiloHMpOBaHHE BBICOKOMPOIYKTHUBHBIX CEIbCKOXO3SICTBEHHBIX
OpraHu3MOB. DKOJIOTUYECKHe U dThudeckue npodaemel. MO — renerndecku
MOJU(PUIIUIPOBAHHBIE OPTraHU3MBbI
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IIpoBepsiemble TPeOOBaAHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM

NporpaMMmslI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
00pazoBaTeILHOMN MPOrPaMMBI CpETHEro 00IIIero 00pa3oBaHus

1

ChopMUpOBaHHOCTh 3HAHUW O MECT€ M POJU OUOJIOTHU B CUCTEME
HAy4YHOTO 3HAaHMS  €CTECTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHOW €CTeCTBEHHOHAYYHOM KapTHUHBI MHpa W HAY4YHOTO
MHUPOBO33PECHUS; O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUCHBIX-
OMOJIOTOB B pa3BuUTHE OuOJOTUM; (YHKIIMOHAIHHON TPaMOTHOCTH
YyeJIoBeKa JIJIsl pEIIeHUs )KU3HEHHBIX 3a71a4

YMeHrue packpbiBaTh COJICP)KAaHHE OWOJIOTHUECKMX TEPMHUHOB
Y TIOHSTHI: BUJI, TOMYJISAINS, TeHOPOH/I, SBOJIIOIHS, IBIKYIIIHE CUITBI
(dakTopsr) ABOJIIOIINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BU1000pa3oBaHue, IKOJIOTUIECCKHE dakTopsI, AKOCUCTEMA,
NPOAYUEHTH,  KOHCYMEHTBI,  pEAYLEHThl, IeMH  MUTaHUS,
AKOJIOTHYECKasl MUpaMuia, OUoreoreHo3, ouocdepa

YMeHue u3naratb OMOJIOTHYECKHE TEOPUHU (DBOJIOMHMOHHAS TEOpPHUS
Y. JlapBuHa, CHUHTETHYECKas TEOPHS OBOJIOIHH), 3aKOHBI
M 3akoHOMepHocTH (3apozsimieBoro cxonxctBa K.M. bopa,
YepelOBaHWs  TJIABHBIX  HANpaBICHWA W  TYTEH  SBOJIOIMH
A.H. CeseproBa, yuenus o Owuochepe B.M. Bepnauckoro),
OTIPEICTISATh TPAHMIIBI KX IPHUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BiaJeTh METOJAMH HAay4YHOTO T[IO3HAHWS B OHOJIOTHH
(HaOmroJIeHUEe W OMHCAHUE >KMBBIX CHUCTEM, TPOIECCOB W SBIICHUIA;
OopraHu3anus W TMPOBEACHHE OMOJIOTHYECKOT0 JKCIEPUMEHTA,
BBIJIBIDKEHUE  THUIIOTE3bl;  BBIBIICHUE  3aBUCUMOCTH  MEXIY
UCCJIETyEMBbIMH BEIMYUHAMH, OOBSICHEHUE TIOJTYICHHBIX Pe3yJIbTaTOB,
VCIIOJIb30BAHHBIX HAYYHBIX IIOHSATHUWA, TEOPUM M 3aKOHOB;, YMEHHUE
JienaTh BEIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB)

YMeHue  BBIACNATh  CYIIECTBEHHbIE  MPU3HAKU  CTPOEHUSA
OMONMOTHYECKUX OOBEKTOB: BHUIOB, TNOMYJSAIUNA, MPOIYICHTOB,
KOHCYMEHTOB,  PEAYLEHTOB, OHOTr€OLEHO30B M  3KOCUCTEM;
OCOOCHHOCTH  TIPOIIECCOB HACJIEJICTBEHHOM  WM3MEHYUBOCTH,
€CTEeCTBEHHOT0 O0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JEUCTBHUS HKOJOTUYECKUX (HAaKTOPOB HAa OpPraHU3MBI,
NEepPeHOCca BELIECTB U MOTOKA YIHEPTUHU B HKOCUCTEMAX, AaHTPOIIOTE€HHBIX
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M3MEHEHUH B 9KOCUCTEMAX CBOEU MECTHOCTH, KDYTOBOPOTa BELIECTB
U OMOT€OXMMHUYECKUX IIUKIIOB B Ouocdepe

YMeHne NpuMEHSATh TOJMyYeHHBbIE 3HAHUS IS OOBSICHEHHS
OMOJIOTHUECKUX MPOIECCOB U SBICHUH, IS IPUHATHUS MPAKTUICCKUX
pElIeHHId B TOBCEIHEBHOM KM3HU B LIESAX oOecrieueHnst 0€30MacHOCTH
CBOETO 3J0pOBBbS M 3/0POBbSl OKPYXKAIOUIUX JIIOAEH, COOII0IeHUs
HOPM T'PaMOTHOI'O MOBEIECHUS B OKPYXKAIOLIEW NPUPOIHOM CpEIE;
NOHMMaHUE  HEOOXOAMMOCTHM  HCIOJB30BaHUS  JOCTHXKCHUU
COBpEMEHHOW OMOJIOTHH JIJIsl palliOHATLHOTO MPUPOAOIOIE30BAHUS

YMenue peuiaThb 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aadyH, COCTaBJIAThb
CXEMBI IICPCHOCA BCIICCTB U SHCPTUU B SKOCUCTCMAX (]_ICHI/I HI/ITaHI/IH)

YMeHrEe BBIMOJHATH JIAOOPATOPHBIE M IMPaKTUYECKUe pPabOThI,
coONroaTh TpaBuia Mpu padboTe ¢ y4eOHBIM W JIAOOpaTOPHBIM
obopyoBaHrEM

YMeHne KpUTUYECKHU OIEHHWBATh U MHTEPIIPETUPOBATH MHGPOPMAIHIO
OMOJIOTUYECKOTO  COJIEpKaHMsI, BKJIIOYAIOIIYI0  TICEBIOHAYYHbBIC
3HaHMS M3 pa3IuyHbIX UcTouHHMKOB (CMU, Hay4dHO-TOMyJspHBIE
MaTepHalibl); paccMaTpUBaTh IJI00aJbHbIE SKOJOTHYECKUE TTPOOIEMbI
COBPEMEHHOCTH, (hOPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIUIO

10

YMeHue co3aBaTh COOCTBEHHBIE MMChMEHHBIC U YCTHBIE COOOIICHMUS,
0000111251 OMOOTHYECKYI0 HH(OPMAIIUIO U3 HECKOIBKHX HCTOYHUKOB,
IPaMOTHO HCIIOJIh30BaTh MOHATHIHBIN anmapaT OHOJIOTHH

IIpoBepsieMble 31€eMeHTHI COAEPKAHUS

Kon [IpoBepsieMblli SIIEMEHT COJICPKAHUS
1 DBONIONMOHHAS OUOJIOTHS
11 DBOIONMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa 3BoOJIIONUU. [laneoHTONIOTHYECKHE: MOCIEI0BATEIbHOCTD
TIOSIBJICHHSI BUJIOB B MaJICOHTOJIOTUYECKOMN JICTOMUCH, TIEPEXOIHBIE (hOPMBI.
buoreorpadguueckue: cxoacTtBo u pasznuuue (ayH u GIOp MaTEPUKOB
¥ OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA M PA3INUYUS SMOPHOHOB Pa3HBIX
BUJIOB TMO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIE, PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-
OMOXMMHYECKHE: CXOJCTBO MEXAHU3MOB HACIEJICTBEHHOCTH U OCHOBHBIX
MeTa00IMYEeCKUX MyTeH y BCEX OPraHru3MOB
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1.2

OpomonronHas Tteopuss Y. JlapBuna. Ilpeanoceuikn BO3HUKHOBEHMS
JapBUHU3MA. JIBIDKYIIME CUIIBI HBOIIOLMH BUIOB 110 JlapBuHY (M30BITOYHOE
pa3MHOXXEHUE TPU  OTPAHUYECHHOCTH  PECYpCOB,  HEOMpe/esICHHAs
U3MEHYMBOCTh, O0pb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINH OTOOP)

1.3

Cunrernueckas teopus 3Bontonuu (CTD) U OCHOBHBIE €€ MOJIOKEHUS.
MuxkposBostonus. [lomynsius kak eAMHUIA BUAA U 3BOJIOLUN

14

JBrxyiue cuibl ((GakTopbl) HBOJIOLUMU BUIOB B MpUpoJe. MyTalmOHHBIH
npouecc M KOMOMHATHMBHAs HM3MEHYMBOCTh. llOMyNsiIMOHHBIE BOJIHBI
u gapeid renoB. Mzomaumss u wmwurpamus. EcrtectBeHHbld 0TOOpD —
Hanpasysomuil Gaktop 3Boaronuu. @opMbl €CTECTBEHHOTO 0TOOPA.
[IprcnocoOIeHHOCTh OPraHU3MOB Kak pe3ynbTaT 3Bojouuu. [Ipumepsr
NPUCTIOCOOJIEHNUI Y OPraHu3MOB. ApOMOP(O3bl U UIN0AAANTALIHH.

Bun wu BumooOpazoBanume. Kputepun Buma. OcHoBHble (HOpPMBI
BU1000pa30oBaHus: Teorpapuieckoe, IKOJIOTUIECKOE

1.5

MakposBomoriusa. Dopmbl  dBosonuu:  pUICTHYECKAs, JUBEPreHTHAs,
KOHBEpTeHTHasl, mapasuiensHas. HeobpatumocTts 3BOIOIUMHN

Bo3HukHOBEHHE U Pa3BUTUC JKU3HU HA 3emite

2.1

JloHay4yHble MPEACTABICHUS O 3apOXKICHUHU XKU3HU. HayudHble THUIOTE3BI
BO3HMKHOBEHUS KU3HU Ha 3emiie: abMoreHe3 U MaHCIepMus. XUMHUYecKast
ABOJIIOIHUS. DKCIEPUMEHTAIBLHOE MOATBEPIKICHUE XUMHUYECKON SBOJIIOIUH.
Hauanenbie aTambl Ouosiormdeckor sposiroruu. ['mumoteza PHK-mupa.
[lepBbie KIETKH U UX 3BOIONUA. DOPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpraHu3MOB

2.2

PazButne xu3Hu Ha 3emuie mo 3paM U nepuonam. Karapxeil. Apxeiickas
U MpoTepo3oiickas Ipsl. Ilaneo3oiickas spa u ee mepuoabl: KeMOPUNCKHUT,
OPAOBUKCKHM, CHIIYPHUMUCKUW, JNEBOHCKUU, KAMECHHOYTOJbHBIA, MEPMCKHUU.
Me3030¥iCcKas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKHM, MEJIOBOM.
KaliHo30iickass 3pa W €€ TMepuoIbl: NaJICOr€HOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIA. XapaKTEepPUCTUKA KJIMMATa U TE€OJIOTHYECKUX ITPOLECCOB.
OcHOBHbIE 3Tambl 3BOJIOIUUA PACTUTENBHOTO W JKMUBOTHOTO MHpA.
Apomopdo3bl y pacTeHHI U KUBOTHBIX. [losiBIIeHHE, paclBET U BEIMUPAHHE
TPYIII KUBBIX OPTaHU3MOB

2.3

Cuctema OpraHM4ecKOro Mupa Kak OTpa)keHue 3BOMONUU. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB

2.4

DBOJIOIMS YelloBeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue npeacraBieHuit
0 MPOUCXOXKICHUHU YeJIoBeKa. MeTo1bl n3yueHus antponoresnesa. CxoacTaa
W pa3auyus YeIOBEKA MW JKUBOTHBIX. CHCTEMAaTHYECKOE IOJOKEHUE
YeJI0BEKa.
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HBuwxymue  cuibl  (paktopbl) — aHTpomoreHeza.  HacnencrtBeHHas
M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOLIECTBEHHBIN 00pa3 >KU3HU,
U3TrOTOBIIEHHUE OPYAUN TPyAa, MBIIUICHUE, PEYb

2.5

OCHOBHBIE CTaIMN Y BETBH YBOJIFOLIMN YEJIOBEKA: aBCTPATIONUTEKH, UenoBek
yMmenbii, YemoBek npsaMoXondimui, YemoBek HeaHIepTalIbCKuil, YemoBek
pasyMHbId. Haxogku HCKOIaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBAHUSA,
00J1aCTh pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 *U3HU, OPYAHs

2.6

YenoBeueckne packl. OCHOBHble OOJBIIME pachl:  €BpOINEOUAHAsS
(eBpasmiickas), Herpo-aBCcTpajoujHas (SKBATOpUATbHAsA), MOHIOJOMIHAS
(a3maTcko-amepuKaHcKkas). YepTbl NPUCIIOCOOJIEHHOCTH MpeACTaBUTENEH
YeJIOBEYECKUX pac K YCJIOBHUSM CYHIECTBOBaHHA. ENMHCTBO 4eloBEYECKUX
pac. Kputuka pacuzma

OpraHu3Msbl U OKpy’Karolas cpesia

3.1

DKOJIoTUs KaK HayKa. 3a7a4ui U pa3/iesibl 9KOJIOTUH. MeTo1bl SKOJIOTUYECKUX
UCCJIeIOBaHUN. DKoyiorudyeckoe MupoBos3peHue. Cpeabl oOuTaHUsS
OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/1YyIIHAS, MOYBEHHAS,
BHYTPHOPraHU3MEHHAs

3.2

Okonornyeckue ¢Gaktopsl. Kiaccudukamus SKOJOTHYECKUX (PAKTOpPOB:
abnoTnyeckue, OMOTUYECKHUE U aHTPOIIOTEHHbIE. [[elicTBHE HKONIOTHYEeCKUX
(GaKkTOpOB Ha OPraHU3MbI

3.3

Abuotnueckue (pakTophl: CBET, TEMIIEPATYpa, BIAKHOCTh. DoTONEpHOaU3M.
[Ipucroco0GyiieHnss OpraHU3MOB K JACHCTBHIO aOMOTHYECKUX (PaKTOPOB.
buonorunueckne puTMsI

3.4

buotnueckne  axTopBhI. Buner  OMoTHYEeCKHX  B3aMMOJEIHCTBUIA:
KOHKYpPEHIIMS, XHWIIMHUYECTBO, MApa3sUTU3M, MYTYaJIu3M, KOMMEHCAIN3M
(Hax1eOHMYECTBO, KBAPTHPAHTCTBO), aMEHCAIIM3M, HEHTpaIu3M. 3HaUYCHUE
OMOTHYECKUX  B3aWMOJCHCTBUM  JUII  CYIIECTBOBAaHUS  OPraHW3MOB
B IIPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XAPaKTCPUCTUKU IIOITYJIALIMH. OCHOBHBIE TOKa3aTeNIU
IMOITYJIALIMN | YHUCJIICHHOCTD, IIJIOTHOCTD, POKIACMOCTD, CMCPTHOCTD,
IpHUpOCT, MUI'PALIHA. I[I/IHaMI/IKa YHUCJICHHOCTH IIOIIYJIAONH U €€ PCTyJIIInA

COO6IH€CTB3 H OKOJIOTHYCCKHNEC CUCTCMBI

Coo0bmiectBo opraHu3mMoB — OmoreHo3. CTpyKTypbl OMOIIEHO3a: BHIOBasi,
npoCTpaHCTBeHHAs, Tpoduueckas (mumesas). Buasl-nomuHanTsl. CBS3H
B OMOLIEHO3€

4.2

Dkonoruueckue cuctembl (9kocuctemsbl). Ilonsitue 00 skxocucteme
nu  OwuoreoneHoze.  DyHKIMOHAIbHBIE  KOMIIOHEHTBl  3KOCHCTEMBI:
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MPOAYLEHTbl, KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelIECTB M MOTOK
SHEpPrum B 3Kocucteme. Tpoduueckue (MUIIEBBIE) YPOBHH 3KOCHCTEMBI.
[Tumesbie nenu u cetd. OCHOBHBIE IMOKAa3aTelM 3KOCHCTEMBI: OHMoMmacca,
OpOAYKIUSl. OKOJOTMYECKUE MNUpaMUAbL: TPOAYKUUHU, YHCIEHHOCTH,
Oouomaccel. CBOHCTBAa SKOCHUCTEM: YCTOWYMBOCTb, CaMOpPETYJIALHUA,
paszButue. Cykueccus

4.3

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI O3€P U PEK. DKOCHCTEMA XBOMHOIO
WIH IIUPOKOJIMCTBEHHOIO JIECa.

AHTpPOIIOreHHbIE  AKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POO3IKOCHCTEMBI.
buonornueckoe U XO3SHCTBEHHOE 3HAYCHUE arpo3KOCHCTEM
1 ypOO3KOCHCTEM.

buopa3nooOpazue kak (axtop ycroiiumBocTd 3kKocucteM. CoxpaHeHHE
OMOJIOrMYeCKOro pa3HooOpas3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o 6uocdepe. I'panHuiipl, coctaB u CTPyKTypa
ouocdepsl. XKupoe BemecTBo U ero pyHkinu. OcodeHHOCTH Onochephl Kak
r1o0anbHON KOCHUCTEMBI. J[MHAMUYecKkoe paBHOBecWEe W OoOpaTHasl CBS3b
B Oumocepe. KpyroBopoTel BemecTB W OHOT€OXUMHUYECCKUE ITUKIIBI
aJeMeHTOB (yriaepoja, a3oTa). 30HaIbHOCTh Ouochepbl. OCHOBHBIE OMOMBI

CYIIH

4.5

YenoseuecTBO B Ouocdepe 3emiin. AHTPONOTeHHbIE U3MEHEHUsI B Onocdepe.
['mo6abHbIE 3KOJIOTHYECKUE TPOOIIEMBI.

OcHOBa palMOHANIBHOTO YINPAaBICHUS MNPHUPOAHBIMU pecypcaMu M HX
UCTosib30BaHue. JJocTimkeHnst OMOJIOTHU U OXpaHa MPUPOJIbI
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