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®enepanbHas paboyasi mporpamma 1o yueonomy npeamery «buomorusy (6a30Bblit
ypoBeHb) (mpeamerHass oOnacTb «EcTecTBEHHO-HAay4HbIE MpPEIMEThI») (Hanee
COOTBETCTBEHHO — IporpamMMma 1Mo OHOJOTHM, OMOJIOTHS) BKIIIOYAET IMOSCHUTEIHHYIO
3aMMCKy, CoJepKaHue OOy4YeHUs, IUIAHMPYEMbI€ pe3ylbTaTbl OCBOEHUS MPOrPAMMBbI
1o OMOJIOTHH, TEMATHYECKOE TIIAaHUPOBAHHE.

[TosicHuTenbHas 3amMcka OoTpa)kaeT oOLIMe LEeNIM U 33/Ja4d M3Y4eHHUs OMOJIOTHUH,
XapaKTEPUCTUKY TICUXOJOTMYECKUX MPEANOChUIOK K €€ H3YYEHHI0 O0y4yarouluMHCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakXKe IMOAXOAbl K OTOOpY coaep KaHusi,
K ONPEIETICHUIO IJITAHUPYEMBIX PE3YJIbTaTOB.

Copepxanue O00y4deHHsI PpACKpbIBA€T  COJEpKAaTElIbHBIE JIMHUHM, KOTOPBIE
npeajaratoTcs sl 00sA3aTeIbHOTO M3YYEHHUS! B KaXKIOM KJIAcCce€ Ha YPOBHE CPEIIHETrO
o0rrero ooOpa3oBaHus.

[InanupyemMble pe3yabTaThl OCBOEHHUS NPOrpaMMbl MO OHOJOTMHM BKJIHOYAIOT
JMYHOCTHBIE, METANpEeAMETHbIE PEe3yNbTaThl 3a BECh IMEPHOJ] OOY4YeHHsS Ha YpOBHE
cpelHero oomero oopa3zoBaHusA, a TaKKe MPEIMETHbIE JOCTUKEHUS OOydarollerocs
3a KaKIBINA TOf] 00ydeHHS.

IHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paborke mnporpamMMbl 1O OWOJOTMM  TEOPETHUECKYI0  OCHOBY
IUI OIpeNIelIeHUs] TOAXO0A0B K (POPMUPOBAHUIO COAEpPKaHUS yueOHOro Impeamera
«buosorusi»  cocTaBUIIM: KOHLENTYaJIbHbIE MIOJIO’KEHHUSI dI'OC COO
0 B3aMMOOOYCIIOBICHHOCTH IIEJIeH, COJIEp KaHUs, PE3YIbTATOB O0OYUCHUSI U TPeOOBaHUMI
K YPOBHIO MOJArOTOBKHM BBIITYCKHUKOB, MOJIOKEHHUSI 00 OOHmMX LEISAX M MNPUHLHUIAX,
XapaKTEepPU3YyIOIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeHEro oOuiero oopa3oBaHus
B Poccuiickoit deneparuu, a Takke MOJIOXKEHUS O crienuduke Ouoinoruu, €€ 3HaUeHUU
B TIO3HAHUU KUBOM MPHUPO/IbI U 00ECTIEYEHUH CYILIECTBOBAHUS YEJIOBEUYECKOI0 OOIIIECTBA.
CoryiacHO Ha3BaHHBIM MOJOKEHHUSIM ONPEEIEHbl OCHOBHBIE (DYHKIIMM MPOrpaMMbl
110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Haér MpeACTaBlICHHE O IesX, 00 oOlel cTpaTeruu
o0yueHus, BOCTIUTAHUA W Pa3BUTHs OOYUYaAIOUIMXCA CPEACTBAMHU y4eOHOIro IMpeaMera
«buonorusy», ompenenser 00s3aTeNbHOE NMPEAMETHOE COAEpKAHHUE, €ro CTPYKTYpY,
pacnpesiesieHue 1o pa3zesiaM U TeMaM, PeKOMEHIYEMYIO TOCIE0BATEIbHOCTD U3YUEHUS
y4e0HOT0 MaTepHraia ¢ ya€TOM MEXITPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU
00pa3zoBaTeIbHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYaroIInXcsl.

B mporpamme mo OuMONOTHMU TaKkKe yUUTHIBAIOTCS TPEOOBAaHUSA K IUIAHUPYEMBIM
JUYHOCTHBIM,  METANpeIMETHbBIM M  MNPEAMETHBIM  pe3ysibTaraM  OOy4YEeHUs
B (hOpMUPOBAHUU OCHOBHBIX BHUJOB Y4E€OHO-TIO3HABATEIHHON JEATEIbHOCTH/yueOHBIX
JIEUCTBUN 00yYarOIINXCS 0 OCBOCHUIO COJIEPKaHUs OMOIOrMYECKOro 00pa3oBaHus.

B mporpamme mo Owmomormm (10—11 xmaccel, 0a30BBI ypOBEHB) pealM30BaH
MPUHIMI MPEEMCTBEHHOCTH B M3YYEHHHM OWOJIOrMH, Onarojaps 4yemy B He
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MIPOCMATPUBAETCS HANPABIEHHOCTh Ha PAa3BUTHE 3HAHUMN, CBA3AHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHUS, IICHHOCTHBIX OpPUEHTAIUd  JIWIHOCTH,
HKOJIOTUYECKOTO MBIIIJIEHUS, TIPEJICTABICHUN O 3JJ0POBOM 00pa3e KU3HU U OEpEKHBIM
OTHOILIEHUEM K OKpyXarouen npuponHont cpexne. [loatomy Hapsany ¢ u3ydyeHUEM
O0IIEOMOOTUYECKUX TEOPHM, a Tak)Ke 3HAHUN O CTPOCHUU JKMBBIX CHCTEM Pa3HOTO
paHTa W CYINIHOCTH OCHOBHBIX IIPOTEKAIONIMX B HHUX IMPOIECCOB B TMPOrpaMMe
10 OMOJIOTHH yJIeJICHO BHUMAaHUE UCTIONB30BAHUIO MTOTYYECHHBIX 3HAHUH B MIOBCEHEBHOMN
’KU3HU JUTS PEIICHHS TPUKJIAIHBIX 3a71a4, B TOM YHCJIC: MPOPUITAKTUKH HACIEACTBEHHBIX
3a00NIeBaHUN 4YEIOBEKa, MEIUKO-TeHETUYECKOr0 KOHCYJIbTUPOBAaHUSA, OOOCHOBaHUS
HKOJIOTMYECKH 11€JI€CO00Pa3HOro MOBEACHUS B OKPY KaIOIel PUPOJIHON Cpejie, aHaIHn3a
BIIUSHUAS XO3SMCTBCHHOW JIEATETHHOCTH YEJIOBEKAa HAa COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCHJIEHWE BHHMMAaHHUS K TMPUKIATHON HaNpaBI€HHOCTH
yueOHoro mnpeamera «buonorus» NPOJUKTOBAHO HEOOXOIUMOCTHIO O0ECIICUCHUS
YCIIOBUM JJIS PEIICHHUS OJHOW W3 aKTyaJbHBIX 3a/a4 IIKOJIBHOIO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpas Mpejamnonaraet (GOpMUPOBAHUE y OOYUYaIOIIMXCS CIIOCOOHOCTH
aJanTHPOBATHCSA K M3MEHEHHUSAM TMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[IporpamMMa 1Mo OHOJOTHHU SABISETCS OPUEHTUPOM ISl COCTaBICHUS pabOdmMx
MPOrpamMm, aBTOPBI KOTOPHIX MOTYT MPEIJIOKUTH CBOW BapUaHT IOCIEIOBATEILHOCTH
M3YYCHHUS U CTPYKTYpPBI Y4eOHOro MaTepwasia, CBOE BHACHHE MyTel (OpMHUPOBAHUS
y oOyuatomuxcsi 10—11 kimaccoB MpeaMETHBIX 3HAHWUN, YMEHUU U CIOCOOOB y4eOHOM
JCATENBHOCTH, a TaK)KE METOJWYECKMX pEHICHWH 3a7ad BOCIUTAHUS W Pa3BUTHS
cpenctBamu yaebHoro npeamera «buonorusy.

buonorust Ha ypoBHE cpeaHero oOmiero o0pa3oBaHMs 3aHMMAET Ba)XHOE MECTO.
OH obecnieunBaet popMupoBaHue y 00y4arOMKUXCsl MPEICTABICHUN 0 HAYYHOU KapTUHE
MHUpa, pacmdpsieT U 0000maeT 3HaHHS O >KUBOM MpHUpoAe, €€ OTIWYUTEIbHBIX
MpU3HAKaX — YPOBHEBOM OpraHM3allMd W SBOJIOLMH, CO3AAET YCIOBUS JUJIS: MO3HAHMS
3aKOHOB JKUBOM MPHUPOJbI, GOPMUPOBAHUS (PYHKIIMOHATLHONW T'PaMOTHOCTH, HABBIKOB
310pOBOr0 M 0€30macHOro oopasza KU3HH, SKOJOTMYECKOr'0 MBIIUICHUS, IEHHOCTHOIO
OTHOIIEHUS K )KUBOW MIPHUPOJE U YETIOBEKY.

Bonpmroe 3HaueHWe OWOJIOTHS MMEET TAaKXKe JJIS PEIISHUS BOCIHUTATEIBHBIX H
Pa3BUBAIOIIMX 3a/lay CPEAHETo OOIIero oOpa3oBaHUs, COIUAIH3AIUN O0Y4YaIOUIUXCS.
N3ydyenue Ouonioruu oOecreunBaeT ycinoBus A GOPMUPOBAHUS HHTEIIEKTYaIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTErpaluyd OUOJIOTMYECKUX 3HAHUU C MPEACTABICHUSMU U3 APYTUX
y4eOHBIX TIPEAMETOB, B YAaCTHOCTH, (U3MKH, XUMUU U reorpaduu. HazpaHHBIC
MOJIOXKEHMSI O MPETHA3HAUYEHUHU y4eOHOro npeaMera « buonorus» cocTaBUiIM OCHOBY JIJIst
ONpeneseHus] TMOAXOMO0B K OTOOPY U CTPYKTYPHPOBAaHHUIO €ro COAEpIKaHMA,
MPEICTABICHHOI0 B IIPOrpamMme Mo OUOJIOTUH.

Ot16op coaepxkanusi ydyeOHOro rmnpeamera «buomorusi» Ha 0a30BOM YpOBHE
OCYILIECTBJIEH C MO3ULUN KYJIbTYpOCOOOPA3HOTrO MOAX0/a, B COOTBETCTBUU C KOTOPBIM
oOydaromrecs: JTOJKHBI OCBOUTHh 3HAHUS M YMEHHs, 3HAYUMBbIE ISl (OPMUPOBAHUS
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o011el KyJlbTypbl, ONpPENENsIONINe aJeKBaTHOE MOBEACHUE YEJIOBEKa B OKpPYKarollen
NPUPOAHON Cpelle, BOCTpEOOBaHHbIE B TIOBCEIHEBHOM JKM3HU M MPAKTUYECKOU
nestenbHocTh. Ocoboe MecTo B JTOM CUCTEME 3HAHUM 3aHUMAIOT 3JIEMEHTHI
COJIEp)KaHUs, KOTOpBIE CIIy’)KaT OCHOBOW It  (OPMHUPOBAHUS IPEACTABICHUM
O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAPTHHE MHpPAa M LIEHHOCTHBIX OPUEHTALUSX
JUYHOCTH, CIOCOOCTBYIONIUX T'YMaHU3AIUHA OUOJIOTHYECKOTO 00pa30BaHUS.

CtpykTypupoBaHUE COAEpXaHUs  y4yeOHOro  marepuaia B IpOrpaMme
no OWOJIOTMM  OCYIIECTBIEHO C€ YY4€TOM MPUOPUTETHOTrO 3HAYEHUS 3HAHHM
00 OTIMYMUTENbHBIX OCOOEHHOCTSIX JKUBOM MPHUPOABI, O €€ YpOBHEBOW OpraHU3aluu
Y 3BOJIOLHMH. B COOTBETCTBUM C 3TUM B CTPYKType y4deOHoro npeamera «buomorus»
BBIJICJIEHBI CIIENYIOLIME COJepXkKaTenbHble JUHUU: «buonorus kak Hayka. Meroasl
Hay4yHOTro Tmo3HaHUsA», «Kierka kak Owuonorudeckas cucrema», «OpraHusm Kak
Ouonoruyeckas cuctemay, «CucreMa ¥ MHOrooOpasre OpraHuyecKkoro MUpay,
«OBOIIIOLUS KUBOU MPUPOIBI», «IKOCUCTEMBI U MTPUCYILIUE UM 3aKOHOMEPHOCTH).

Lenb u3ydyenus yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE — OBJIJICHHUE
OOy4YaIOIIMMHUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHAJIBHOM OpraHU3alMHi KUBBIX
CUCTEM pa3HOI0 paHra u MNpuOOpEeTEeHHWE YMEHUH MCIOIb30BaTh ATH 3HAHMS
JUISE TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB JKMUBOW MPHUPOJLI M PEUICHUS
Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTkeHue  1enu U3Yy4YEHUS yueOHOro npeamera «buonorus»
Ha 6a30BOM ypOBHE 00€CTIEUYMBAETCS PEIICHUEM CIIEYIONINX 3a7a4:

OCBOEHHE O0YYAIOUIUMUCS CUCTEMBbI 3HAHUA O OMOJIOTMYECKUX TEOPHSX, YUECHUSX,
3aKOHAX,  3aKOHOMEpPHOCTSX, THWIIOTE€3ax, IMpaBWwiIaX,  CIy’Kalux OCHOBOI
11 pOpMHUpPOBaHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHUpa, O METOAaX
HAY4YHOT'O MO3HAHUS, CTPOEHUU, MHOTO000Pa3uu U 0COOEHHOCTSX KMBBIX CUCTEM PA3HOTO
YPOBHSI OpraHu3allii, BbIJAIOIIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIIEOBAHUSIX
B OMOJIOTHH;

dopmMupoBaHne y  OOy4alOIIMXCsA  [MO3HABATENbHBIX, HHTEIJIEKTYaJbHbIX
¥ TBOPUYECKUX CIOCOOHOCTEH B MPOIIECCE aHAIN3A IAHHBIX O IYTSX pa3BUTHs B OMOIOTHU
HAy4YHBIX B3IVISJ0B, WJIEH MU MOAXOJAOB K M3YyYEHHUIO JKMBBIX CHCTEM Pa3HOIO YPOBHS
OpraHu3aluu;

CTaHOBJICHHE y O0y4Yaromuxcs oouied KyabTyphl, (QyHKIIMOHATIBHON IPaMOTHOCTH,
pa3BUTHE YMEHH OOBSACHATH M OLIEHUBATh SIBJICHUS OKPY)KAlOUIEro MHpa >KUBOU
MPUPOABI HA OCHOBAHUH 3HAHUU M ONbITA, OJYYEHHBIX NIPU U3YUEHUH OHOJIOTUY;

dopmupoBaHne |y OOyYalOIIMXCA YMEHHM  WJUIIOCTPUPOBAThH  3HAUYEHUE
OMOJIOTMYECKUX 3HAHMA B MPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOIOT Ui

BOCIIUTaHUE YOEXKJAEHHOCTH B BO3MOXKHOCTM TIO3HAHUSI YEJIOBEKOM >KUBOMU
MPUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOII0IEHUSI STHUECKUX HOPM
IIPU MPOBEJAECHUN OMOJIOTMYECKHUX UCCIEI0BAHUIA;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHMWM IS TOBBIIICHUS  YPOBHS
HKOJIOTMYECKOM KYIBTYPHI, JUIsl POPMHUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;
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NpUMEHEHNE TPUOOPETEHHBIX 3HAHMM M YMEHHH B TOBCEIHEBHOW KH3HU
JUISL OLICHKH TIOCJIEJICTBHIA CBOEH JESITeIbHOCTH 10 OTHOIICHUIO K OKpY’KalolIel cpere,
COOCTBEHHOMY 3[I0pOBbIO, OOOCHOBAaHME M COONIOACHHE MEp MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpemHero oOmero oOpa3zoBanusi  «buonorus»,  H3ydaemas
Ha 0a30BOM YpOBHE, ABIISIETCS 0053aTeIbHBIM YI€OHBIM MTPEIMETOM, BXOISIIUM B COCTAB
npeaMeTHor 06sacTu «ECcTeCTBEHHO-HAyYHBIE TIPEIMETHI.

OO1ee 9MCI0 4acoB, PEKOMEHIOBAHHBIX JJIsl M3yueHus Ouonoruu — 68 yacos:
B 10 kmacce — 34 vaca (1 yac B Henmemo), B 11 knacce — 34 ygaca (1 yac B Hezemio).
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COAEPKAHUE OBYUEHUSA

10 KJIACC

Tema 1. BuoJsiorusi kKak Hayka

buonoruss xak Hayka. CBsi3b OHOJOTMU C OOIIECTBEHHBIMH, TEXHHUUYECKUMHU
U IPYTUMH €CTECTBEHHBIMU HayKaMH, (prstocopuel, 3STUKO, SCTETUKOMN U nmpaBoM. Poiib
Ouonorun B (OPMUPOBAHUM COBPEMEHHOW Hay4yHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonpl TMO3HAaHMS >KUBOM NPUPOAbl (HAOIIOJEHUE, SKCIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccupukaus, MoJeInpoBaHNue, CTATUCTHIECKAst 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapBun, I'. Menaens, H.K. Konbuos, Ixx. Yorcon u @. Kpuk.
Tabauywt u cxemol: «MeTObI MO3HAHUS KUBOU MPUPOIBI.

Jlabopamopuwie u npakmuueckue padomul:
[Tpaktuueckas padora Ne 1. «Mcnonb30BaHre pa3IUUHBIX METOIOB MPU U3YUCHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble ccTeMbl U UX OPraHU3aUs

XKusble cuctembl (OMOCHCTEMBI) KaK MOpeaMeT u3ydeHus Ouonoruu. OTiauuue
’KUBBIX CUCTEM OT HEOPTAHUUECKOW MPUPOIBI.

CaoiicTBa OmocHCTEM W WX pa3HOooOpaswe. YPOBHM OpraHM3aIiiid OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIE€TOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYISIHUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTreoLeHOTHYECKUI ), OrochepHbIil.

Hemoncmpayuu:
Tabauyvt u cxemvl: «OCHOBHBIC MPU3HAKH KU3HNY», «YPOBHU OPTaHU3AIUU KUBOU

TIPUPOIBIN.
Obopyodosanue.: moaenb mosekysl JJHK.

Tema 3. XuMun4ecKkuii coCTaB M CTpPOeHHE KJIETKH

XUMHAYECKHM COCTaB KJIETKM. XHUMHUYECKUE DIIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMY BOIBI U MUHEPAJIbHBIX BEUIECTB B KileTKe. [logaep:;xanne ocMOTHYECKOTO
OasaHca.

benku. CoctaB u cTtpoeHue O€TKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zameHnumble M 3aMEHHUMBIE AMUHOKHUCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIEKYJbI (IEpBUYHAS, BTOPUYHASA, TPETUYHAS U YE€TBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue GpyHkimm 6€IKOB.

®epMeHTHl — OMoJoruyeckre KaranusaTopbl. CTpoeHue ¢pepMmeHTa: aKTUBHBIN
LEHTp, cyocTpaTHas crneunduunocts. Kodepmentrl. Burtamunbl. Otanuns gepMeHTOB
OT HEOPTaHUYECKUX KaTaJnu3aTOpPOB.
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VYrneBoasl: MOHOcCaxapuabl (TJIOKO3a, pubo3a W J1e30KCUpu003a), TUcCaXapuibl
(caxaposza, JlakTo3a) MW  moducaxapuibel  (Kpaxmall, TJUKOI'€H, LEJUII0JI03a).
buonornyeckue GyHKIMU yriIeBOAOB.

Jlunuaer: Tpuraunepuasl, Gochonunuasl, crepouasl. ['uapodmibHO-THIPOGOOHBIC
cBoiicTBa. buonornyeckue ¢yHkiuun nunuaoB. CpaBHEHHE YIJIE€BOAOB, OEIKOB U
JUIAJ0B KaK UICTOYHUKOB YHEPTHH.

Hyxkneunossie kucnorel: JJHK n PHK. Hykieoruasl — MOHOMEpPBI HYKIIEMHOBBIX
kucnot. Ctpoenne u ¢pynkuuu JHK. Crpoenne u ¢pynkuuun PHK. Bunst PHK. ATO:
CTpoeHue U (QYHKIIUH.

[uronorus — Hayka o kietke. Kiietounast Teopus — npuMep B3aUMOAEHUCTBUS UAEH
U (aKkTOB B HAYUHOM MO3HAHUHU. METO/Ibl U3YUEHHS KIIETKH.

Knerka kak nenoctHas »xuBas cucrema. OOmIMe NPU3HAKU KIIETOK: 3aMKHYTas
HapykHasg MeMOpana, Mosiekysbl JIHK kak reHernueckuil ammapaT, CHCTEMa CHUHTE3a
oenka.

Tunbl KIETOK: 3yKapuoTHuYecKas U mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuieckoi kierku. Kiuerounas crenka 6akrepuil. CTpoeHre 3yKapruOTUYECKON
kJeTKu. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIETKH.

[ToBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux ¢QyHkuuu. Ilnazmarnyeckas memOpana, e€ cBoicTBa W (yHkumu. Llurornazma
u e€ opraHouasl. OgHoMeMOpaHHble opraHou sl kieTku: OIIC, ammapar ['ombaxw,
mm30coMbl.  llommyaBTOHOMHBIE  OpPraHOWIBI KIJIETKH: MHTOXOHAPHWH, IUIACTHJIBL.
[IpoucxoxaeHne MUTOXOHIpHM U riacTua. Bunsl mnactun. HememOpaHHbIe OpraHoubl
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LIEHTPUOJU, PECHUYKH, KT'YTUKH. DyHKUIUU
OpraHOMOB KJIIETKU. BKiItoueHus.

SAnpo — perynstopHbld 1eHTp kieTku. CTpoeHue siapa: sjepHas 000J0uKa,
KapuoIlIa3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BELIECTB B KIIETKE.

Hemoncmpayuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K.M. bap.

Luacpammer: «PacripefenneHue XMMHUYECKHUX 3JIEMEHTOB B HEXUBOW MPHUPOAE»,
«Pacripenenenne XuMUYECKUX AJIEMEHTOB B dKUBOU MIPUPOIEN.

Tabnuyoer u cxemwi: «llepuonuueckas TabnMIA XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoIeKyJbl BoIbl», «buocuHTe3 Oenka», «CTpOEHHE MOJEKYJbl OelKa,
«Ctpoenue hepmentay, «Hyknennonsie kuciaotel. JTHK», «Ctpoenue momnekyiast AT,
«CTpoeHHE >YKapUOTHYECKOW KIIETKW», «CTpOEHHE KMBOTHOM KIETKW», «CTpoeHue
pacCTUTENBLHOU KIIETKN», «CTpOEHHE MNPOKApPHOTHUYECKON KieTku», «CTpoeHue sipa
KIIETKN», «YTIAeBOAbI», «JIummaby.

Obopyoosanue: CBETOBOM MHKPOCKOM, 00OpyJIOBaHWE MJis TPOBENCHUS
HaOJIIOJICHUI, WU3MEPEHUM, HKCIEPUMEHTOB, MUKpOIpEeNnapaTbl  PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPHATBHBIX KJIETOK.
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Jlabopamopnusie u npakmuueckue pabomot:

Jlaboparopnast padora Ne 1. «/3yyenue kaTanuTuuecKo akTUBHOCTU (HEPMEHTOB
(Ha mpuMepe aMHJIa3bl WK KaTanas3bl)y.

Jlabopartopnas padota Ne 2. «3yyeHue CTpoeHUs KJIETOK PACTCHUM, ’KUBOTHBIX U
OaxkTepwii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpENapaTax u uX OMUCaAHUE.

Tema 4. /KuszHeneATeIbHOCTH KICTKH

OOmeHn BemiecTB, WM MeTa0OMU3M. AcCUMWIIIMS (TUIACTUYECKH OOMEH)
U JUCCUMUIISIUA (PHEpreTUYeckuii OOMEH) — JBE CTOPOHBI €IWHOr0 Mpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPrUM B TOHUMAHHUU
MeTabonau3ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIM W TerepoTpodHbiii. Pons depmeHToB
B 0OMEHE BEIIeCTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBasi U TeMHOBas ¢aspl dorocunre3a. Peaknum dhorocuHTEsa.
OddextuBHOCTh hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A AJIs KU3HU HA 3emiie. BiusHue
ycinoBui cpeabl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIIICHUS €ro MPOAYKTUBHOCTH
Y KyJIbTYPHBIX PacTCHUM.

XeMOoCHHTE3. XeMOCHHTE3UPYIOINE OaKTepHH. 3HaYCHHE XEMOCHHTE3a ISl )KU3HU
Ha 3emie.

OHeprernuecknuii oOMeH B KieTke. PacmieryieHue BemecTB, BbBIJCICHUE
1 aKKyMYJHUPOBAHHE SHEPIUU B KJIETKE. DTarbl dYHEPTeTHUECKOro oOMeHa. [ ukomus.
bpoxenue u ero Buasl. KucimopogHoe OKHUCIEHHE, WIM KJIETOYHOE JIbIXaHUE.
OxkucnutenbHoe GochopuinpoBanue. IPPEeKTUBHOCTb FIHEPreTUUECKOro OOMEHa.

Peakun mMatpuuHoro cunte3a. ['enernyeckas uadopmanmst u JJHK. Peanuzanus
reHeTndeckoil uHpopmanuu B KIeTKe. [ eHeTHYecKWii KO W €ro CBOWCTBA.
Tpanckpunuums — matpuunblii cuHTe3 PHK. Tpancnsuus — OuocunTte3 Oenka. DTarmbl
TpaHcisiiuu. KonupoBanue amuHokucnot. Poiabs pubocom B OnocuHTEe3€e Oenka.

Hexnerounbie Gopmbl ku3HM — BHUpPYChl. VICTOpUS OTKpBITHS BUPYCOB
(A.A. VBanoBckmit). OcOOEHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bonesnn pacteHuii, )KHBOTHBIX M 4YEJIOBEKA, BHI3HIBAEMBIC BHPYCAMHU.
Bupyc ummynonedunmra uenoBeka (BUY) — Bo3Oymurens CIIWMa. OOpartnas
TPaHCKPUIIUS, peBepTa3a W uHTerpasa. lIpodunaktuka pacnpocTpaHeHUs BUPYCHBIX
3a00sIeBaHUA.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbros, JI.1. UBanosckuii, K.A. Tumupsizes.

Tabnuyer u cxemwvl: «Tunel muTadusy, «Merabomuzm», «MHTOXOHIPHLY,
«QHepreTudeckuii  oOMen», «Xmoporact», «®Dorocunre3y, «Crtpoenue JIHK»,
«CtpoeHue u (QyHKIIMOHHpOBaHUE TeHay, «CuHTe3 Oenkay, «['€HEeTHYeCKHil Koay,
«Bupycw», «bakrtepuodarn», «Crtpoenue u xku3HeHHbIMW 1uka Bupyca CIIW]/a,
0aktepuodaray, «Permmukarus JJHK.

Obopyoosanue: wMoaenu-amminkanuu «Yasoeaune JIHK wu  Tpanckpurmmmsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojenb cTpykTypbl JJHK.
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Tema 5. PazMHoKeHMe U MHAMBUYAJbHOE PA3BUTHE OPTraHU3MOB

KieTounslit 1IuKII, UK )KU3HEHHBIN UK KiIeTku. MaTepdasa u mutos. IIporeccsl,
nporekaronue B uHTEp(daze. Pemnmkanus — peakmust matpuuHoro cumaTte3a JIHK.
Crpoenune xpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTHM. JIUTIIIOUIHBIN U TarIoONIHbIHA
XpOMOCOMHbIE HaOophl. Xpomartujabl. lluTomornyeckre OCHOBBI Pa3MHOXKEHUS U
WHJVBUAYaJIbHOTO Pa3BUTHSI OPTraHU3MOB.

Jenenue kinetku — Muto3. Craaun muto3za. [Ipoiieccel, mpoucxosiye Ha pa3HbIX
CTaJusIX MUTO3a. bruosornyeckuii CMbICI MUTO3a.

[Iporpammupyemasi THOEIb KJIETKUA — aronTo3.

@dopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe W mojoBoe. Bumbl Oecronoro
Pa3MHOXKEHUS:  J€JIEHWE HaJBOE, IOYKOBAHME OJHO- U  MHOT'OKJIETOYHBIX,
CropooOpa3oBaHKe, BEreTaTUBHOE pa3sMHOXKeHHEe. VCKyCCTBEHHOE KJIOHHPOBAHUE
OpraHW3MOB, €0 3HAYEHUE ISl CEIEKIINHU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIMYHS OT OECIIOJIOTO.

Meito3. Craguu wMeio3a. Ilpouecchl, npoucxonasimue Ha CTaausx Menosa.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buosornueckuii CMbICT M 3HAYCHHE
Meno3a.

['amerorenes — mpoiiecc 0Opa3zoBaHuUsl MOJOBBIX KIETOK Y >KUBOTHBIX. [lonoBbie
KEIIe3bl: CEMEHHUKHN U simaHuKU. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX KIETOK — TaMeT
(cmepmaTto3oup, silieKIeTKa) — crepMaroreHe3 u ooreHe3d. OCOOEHHOCTH CTPOCHHS
SUIEKJIETOK U criepMaro3ouoB. OmnonorBopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTHe ~ (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(omOpuorene3). JTanbl AMOPUOHATBHOTO PA3BUTHUA y TO3BOHOYHBIX YKHUBOTHBIX:
npo0JieHue, racTpyJisaLus, OpraHOreHes3. [TocTamOproHaIbHOE pa3BUTHE.

Tunsl MOCTIMOPHUOHANIBHOTO Pa3BUTHUS: MpPsIMOE, HENpsiMoe (JIMYMHOYHOE). BnusHue
Cpedbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOXKAEHHBIC
YPOZCTBA.

Poct n pa3zButue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Hemoncmpayuu:

Tabnuywt u cxemwvl: «DOpMBI  Pa3MHOXKEHHUSI OpraHu3MoB», «JIBoliHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE Pa3sMHOXKXECHUE PACTCHUN,
«/lenenue kierku 6akTepuity, «CTpoeHHE MOJIOBBIX KIETOK», «CTpOECHUE XPOMOCOMBI»,
«Kunerounbi mukiny, «Pemmkanus JHK», «Mutosy», «Meio3», «lIpsimoe u Henpsimoe
pazButue», «l'aMeroreHe3 y MIIEKONUTAIOMIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOI'CHE3a.

Obopyoosanue: MHUKPOCKOTI, MUKpOTIpENnaparThl «CrniepmMaTo30u/1bl
MJICKOMUTAIOIIETO», «SIHIEeKIeTka MieKonuTaromero», «KapruoknHe3 B KJIETKax
KOpEIIKa JIyKa», MarHuTHAas MoJelb-amuinkanus «/lemenue knerkm», momaens [JHK,
MoeNb MeTadazHOW XPOMOCOMBI.
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Jlabopamopnusie u npakmuueckue pabomot:

Jlabopatopnas padota Ne 3. «HabmoneHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIPETapaTax».

JlabopaTtopHast padota Ne 4. «M3yueHHe CTPOEHHS IMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOMIpernapaTax.

Tema 6. HacjiencTBEHHOCTh M H3MEHYUBOCTH OPraHN3MOB

[Ipenmer u 3amaum renetuku. Mcropusi pa3Butus reHetuku. Posb nurosmoruu
¥ SMOPHOJIOTUH B CTAHOBJICHWU T€HETHKHU. BKIlaJ pOCCUUCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTUE TCHETUKU. MeToAbl T€HETUKH (TMOPUI0JOTHUYECKUN, ITUTOrC€HETUYECKUM,
MOJIEKYJISIPHO-T€HEeTHUECKUl). (OCHOBHBIE T'€HETHUYECKHE TOHATHUS. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIINBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUSl MPHU3HAKOB, YCTaHOBIEHHbIe [. Menzaenem.
MonorubpuaHoe ckpenupanue. 3aKoH €uHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBwiio TOMHUHUPOBaHUS. 3aKOH PACIIEIUICHUS MPU3HAKOB. ['MIIOTE3a YUCTOTHI ramer.
[TonHOE ¥ HEMOJTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpelMBaHue. 3aKOH HE3aBUCHUMOTO HACJIeIOBAaHUS TPU3HAKOB.
[{utoreHeTnyeckue  OCHOBBI ~ JUTHMOPUIHOTO  CKpEIIMBaHUs.  AHaIU3UPYIOIIEe
cKpemuBanue. lcnonb3oBaHWE aHANM3UPYIOUIETO CKPEIIMBAHUSA I OINpPEIEIICHUS
T€HOTHIIA OCOOHU.

CuemnieHHoe HacnenoBaHue mnpu3zHakoB. Pabora T. Moprana mo cuemsjieHHOMY
HaCJIeIOBaHUIO TeHOB. HapynieHne cuerieHust FTeHOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TE€OpHUs HACIEACTBEHHOCTH. | €HETUYECKHUE KAPTHI.

I'enetnka mnona. XpoMOCOMHOE OIpeAeieHrue Tmoyia. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['oMOramMeTHbIe U TeTeporaMeTHbIe opranu3Mbl. HacnenoBanue npu3HaKoB,
CUEIUICHHBIX C TIOJIOM.

N3meHunBOCTh. BHbl ”3MEHUNBOCTH: HEHACTIEACTBEHHAS U HACIEACTBEHHAs. Pouib
cpedsl B HEHACIHEACTBEHHONM HW3MEHYMBOCTU. XapaKTEpHUCTUKAa MOAUPUKAINOHHON
M3MEHYMBOCTH. BapualMoOHHBIA psa W BapualMoHHas KpuBas. Hopma peakuun
npu3Haka. KoauuecTBeHHbIE U KaU€CTBEHHbIC IPU3HAKY U UX HOpMa peakiuu. CBoiicTBa
MOJIU(PUKATMOHHON U3MEHYUBOCTH.

HacnencrBennas, wiM TEHOTUIWYECKas, HW3MEHYUBOCTh. KoMOMHaTHBHas
M3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIIECC — OCHOBAa KOMOMHATUBHON M3MEHUYMBOCTH.
MytanuonHass u3MeH4YMBOCTh. Kraccudukamuss MyTainuii: TEHHBIE, XPOMOCOMHBIE,
reHoMmHbie. Yactora u mnpuumHBl MyTanwid. MyrtareHHele  QakTopbl.  3aKOH
TOMOJIOTMYECKUX PSZIOB B HAcJIEeACTBEHHOM n3MeHunBoctu H.U. BaBumnosa.

BuesinepHas HacIeACTBEHHOCTh U H3MEHUYHUBOCT.

I'enernka uenoseka. Kapuorun uenoeka. OCHOBHBIE METO/IbI TCHETHUKHU YEJIOBEKA:
TCHEAIOTUYECKUI, OJTU3HEIIOBBIN, IIUTOICHETHIYECKUH, OMOXUMUYECKUH, MOJICKYIISIPHO-
TE€HETUYECKUH. CoBpemeHHOE ONpeIeTICHHE TE€HOTHUIA! MIOJIHOTEHOMHOE
CEKBCHUPOBAHHUE, TEHOTUIIMPOBaHHWE, B TOM uuciae ¢ noMompto [II[P-ananusa.
HacnencrBennsie 3a001eBaHus YeI0BEKA: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEICTBEHHOM
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MPEPACIIONIOKEHHOCThIO, XPOMOCOMHBIE Oose3Hd. CoMaThyeckre M TeHEpaTHBHBIC
mytarui. CTBOJNIOBBIE KJIETKH. [IpUHIMIIBI 340pOBOTO 00pa3a KU3HU, JUATHOCTUKH,
npopuIakTUKAY U JI€YEHUS TEHETHYEeCKuX Oose3Hei. MeauKo-TeHEeTHIeCKOoe
KOHCYJIbTUPOBaHUE. 3HAUCHNE MEAUIIMHCKON T'€HEeTUKH B MPEAOTBPAIICHUN U JICUCHUHU
TeHETHYECKNX 3a00JIeBaHUI YEIIOBEKA.

Hemoncmpavyuu:

llopmpemsi: T'. Mennenb, T. Mopran, I'. ne ®puz, C.C. UYerBepukos,
H.B. Tumodeer-Pecosckuii, H.J1. BaBuios.

Tabauyvl u cxemvl: «MOHOTHOPUAHOE CKPEIIMBAHUE W €r0 IUTOTCHETHYECCKAs
OCHOBa», «3aKOH PacUICIUIEHUS M €ro IUTOTCHETHUYECKasi OCHOBA», «3aKOH YUCTOTHI
ramery, «JluruOpumaHoe ckpemmuBaHuey, «l{uTONMOrMYECKHe OCHOBBI JAUTHOPHUIHOTO
CKpemuBanusy, «Meino3y, «B3aumonencTBue ajuieNbHBIX TE€HOBY», «l €HeTH4ecKue
KapThl pPACTEHUM, >XUBOTHBIX MU 4YelOBEeKa», «['eHeTnka mosay, «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLIETUIEHHOTO C MOJI0M», «KapHuOTHUIIbI YeloBeKa U )KUBOTHBIX», «BuUbl
U3MEHYUBOCTHY, <«MoaudukanmonHas HW3MEHUYUBOCThY, «HaciegoBanue pesyc-
daktopay, «I'eHeTrka rpymi KpoBu», «MyTalimoHHast U3MEHUYUBOCTHY.

Obopydosanue:  mojenu-anmiukanuu  «MOHOTHUOpPUIHOE  CKpEIUBaHUE,
«Hemonnoe  gomumHHMpoBaHue»,  «Jlurubpumnoe  ckpemmBaHue», «llepekpéct
XpOMOCOM», MHUKPOCKOII M MHKporpenapar «/Ipo3oduia» (Hopma, myrauuu (Hopmbl
KPBUIbEB U OKPACKH Tena), repoapuil «I'opox moceBHOM.

Jlabopamopusie u npakmuueckue padomul:

JlabopatopHass pabora Ne 5. «/3yueHue pe3ynbTaTOB MOHOTHOPHUIIHOTO U
TUTHOPUIHOTO CKPEIIMBAaHUS Y IPO30(UIbl HA TOTOBBIX MUKpOMpEnapaTax.

Jlabopatopuass pabora Ne 6. «M3ydyeHne MOAuGUKAITMOHHOW W3MEHYHBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO psiZia U BAPUALIMOHHON KPUBOI.

JlaboparopHast pabota Ne 7. «AHanu3 Mytanuil y Apo30Quiibl Ha TOTOBBIX
MUKpOMpenapaTax.

[TpakTrueckas padora Ne 2. «CocTaBieHre U aHAIN3 POAOCIOBHBIX YETTOBEKAY.

Tema 7. Cenexuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuus Kak HayKa v IpoLecc. 3apoKIEHUE CEIEKIIUU U JOMECTUKALUs. Y YCHHE
H./. BaBuioBa o 1eHTpax MPOMCXOXKICHUS U MHOT000pa3usi KyJIbTYPHBIX PaCTEHUHU.
L{eHTpBI IPOUCXOXKIEHHS TOMAIIHUX KUBOTHBIX. COpT, MOpoJa, HITaMM.

CoBpeMeHHbIE METOABl CeNeKIUH. MacCoBbli U WHIUBUAYAIBHBIH OTOOPHI
B CEIEKUMH pPAcTeHW U IKUBOTHBIX. OleHKa »JKcTepbepa. BIM3KOpOACTBEHHOE
CKpeluBanue — MHOpuAUHT. Yucras nmuHusa. CKpenMBaHue YACThIX JIMHUM. ['ereposuc,
win TuOpuaHas cuna. HeponcTtBeHHoe ckpemiuBaHue — ayTOpuauHr. OtaanéHHas
rubpuauzanug u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U MOJyYeHUE MOJUILIOUIOB.
JIOCTHIKEHUS CENIEKIMU PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHOI0rMs Kak oTpacip MPOU3BOACTBA. | €eHHAas MHKEHEpHsl. JTaIlbl CO3aHNUs
pexomOuHanTHOW JIHK m Tpancrennsix opranm3moB. Kiierounas WHXEHEpHS.
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Kinerounbie kyabTypbl. MHUKpOKJIOHAIBbHOE pa3MHOXKEHHE pacTeHuil. KioHupoBaHue
BBICOKOTIPOAYKTUBHBIX  CEITbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJIOTHYECKHE
1 aTdeckue npodsembl. MO — renernyecku MOANGUIIUPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemwi: H.1. BaBunos, 1.B. Muuypus, ['./[. Kapneuenko, M.®. I1BaHoB.

Tabauywl u cxemsi: Kapta «L|eHTPBI TPOUCXOKIECHUS U MHOT'000PA3Usl KYJIbTYPHBIX
pacrenuit», «llopoasl OOMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX PpaCTEHHII»,
«Otnanénnas rudbpuauzanus», «Padbotel akagemrka M.®. BanoBay, «llonummonausy,
«O0bekThl  OmorexHoioruuny,  «KierouHble  KyJAbTYpbl M KIOHHUPOBAHHUEY,
«KoHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

Obopyoosanue: MY TUI0JI0B U KOPHEIUIONOB JUKUX (DOPM U KYJIbTYpPHBIX
COPTOB pacTeHuid, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS».

Jlabopamopuvie u npakmuyeckue padoomol:

Dkckypeust «OCHOBHBIE METOJIBI U JOCTUKEHUS CENEKIIMU PACTEHUA U KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENIbHBIA Y4YaCTOK,
B TEIJIMYHOE XO35IUCTBO, 1a00PATOPUIO arpOYHUBEPCUTETA UIIU HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBosoMOHHAS OMOJIOTHUS

[Ipennoceuiku BO3HUKHOBEHHMSI SBOJIIOIMOHHON TEOPUHU. DBOJOLHUOHHAS TEOPUS U
e€ MecTo B Ononoruu. BivsHue 3BOIIOLIMOHHON TEOPUHU HAa Pa3BUTHE OMOJIOTUH U APYTUX
HayK.

CsugerenscTtBa  3BoMouMU.  [laeoHTONOrMYECKUE:  MOCIENOBATENBHOCTh
MOSIBJICHUS. BUJOB B  MAJCOHTOJIOTMYECKON  JIETOMUCH, TMEpeXo/Hble  (OpPMBI.
buoreorpaduueckue: cxocTBO U paznuure ¢hayH U Gop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHUE: CXOACTBA M pa3auuus SMOPHUOHOB pPa3HbIX BHJIOB
IMO3BOHOYHBIX.  CpaBHHUTENBHO-aHATOMMYECKHE:  T'OMOJIOTUYHBIE,  AHAJOTMYHBIE,
PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEJACTBEHHOCTM W OCHOBHBIX METAa0OJIMYECKHX MyTed Yy BCEX
OpraHU3MOB.

OpomonuonHasa teopus Y. {apsuna. [Ipennocbuiky BOSHUKHOBEHUS JapBUHUA3MA.
JIBrKyIMe Cuibl ABOMIOLNMU BUAOB 10 [lapBuHy (M30BITOYHOE pPa3MHOXKEHHE
OpU  OTPAaHUYEHHOCTH  PECYpCOB,  HeolpeneiaéHHass  HM3MEHYMBOCTh, OopbOa
3a CyIlIeCTBOBaHUE, ECTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boouu (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

Mukposomtonus. [Tomynsauusa kak eIMHUIA BUIa U DBOTIOLIAH.

JIBxytue cuibl ((haKTOpbl) BOJIIOIMU BUIOB B IpUpojie. MyTalmoHHbIN npoliece
Y KOMOMHATUBHAs U3MEHUYUBOCTD. [lonmynaironHbIe BOJHBI U apeiid renos. M3onsuus u
MHUTPALIUSL.

EctectBennblit 0TOOp — HANPaBISIOMNIA (hakTOp SBOTIOIUU. DOPMBI €CTECTBEHHOTO
orbopa.
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[Ipucmoco0ICHHOCTh OPTaHW3MOB  KaK  pe3ysbTarT JBOMOUWU.  [Ipumepsr
MPUCTIOCOOJICHUI Y Opranu3MoB. ApoMop(03bl U UJIUO-AIANITALIUH.

Bun u BunoobpazoBanue. Kpurepuu Buga. OcHoBHbIE (HOpMBI BUT000PA30BAHUSA:
reorpauyecKoe, SKOJIOTHIECKOE.

MaxkposBomoniust.  dopmbl  3Bomtoumu:  (uiIeTHyeckas,  JAUBEPreHTHas,
KOHBEpreHTHasl, mapauienbHas. HeoOpaTUMOCTh IBOJIOINN.

[Ipoucxoxnenne OT HeCHEUUAIN3UPOBAHHBIX TpeakoB. I[Iporpeccupyromas
crenuanu3anus. AfanTuBHas pajauanus.

Hemoncmpayuu:

Ilopmpempui: K. JIunnein, 2K.b. Jlamapk, Y. Hapsun, B.O. Kopanesckuii, K.M. Bap,
3. I'ekkens, @. Mromiep, A.H. CeBep1ios.

Tabauywvl u cxemol: «Pa3BUTHE OPTaHUYECKOTO MUPA HA 3eMiie», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX)», «ApXeonTepukcy, «DopMbl OOPHOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOPY», «MHOroo0pa3ue cCOpToOB pacTeHHi», «MHOroodpasue moposu
KUBOTHBIX», «llomymsiiuuy, «MyTallMOHHAsE UW3MEHUYHUBOCTBY, «APOMOP(O3bI»,
«Unnoananramumy, «O0mas aereHepaiusy», «JBmwxyime cuibl 3Boonuny, «Kapra-
cxema wmapmipyra mnyremectBus Y. [lapsuna», «bopbba 3a cymiecTBOBaHUEY,
«[IpucnocoOIeHHOCTh OpPraHu3MOB, «["eorpaduueckoe BUJI000pa30BaHUEY,
«DKOJIOTUIECKOE BHI000pa30BAHUE).

Obopydosanue. KOJIEKIIUS HACEKOMBIX C PA3JUYHBIMU TUIIAMH OKpPAaCKH, HaOOp
IJIOJIOB U CeMsiH, KoyeKiusl «[Ipumepsl 3alIUTHBIX MPUCIIOCOOIICHUN Y KUBOTHBIX»,
Monenb «OCHOBHbIE HANpAaBICHUS JBONIONUNY», O00bEMHass Moxaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MTO3BOHOYHBIX .

buoreorpaduueckas kapra mupa, KojuieKiusa «@opmMbl COXpaHHOCTH MCKOIAEMBbIX
KUBOTHBIX W pacTeHuil», Mmojaenb ammiukamus «llepekpéct xpomocom», BIaKHbBIC
npenapathbl «Pa3BuTHe HaceKOMOro», «Pa3BuTHE JIATYIIKH», MUKpOIIpEnapaT
«/Ipo3oduia» (Hopma, MmyTauuu (OPMBI KPbUIHEB U OKPACKH TEJA).

Jlabopamopnusie u npakmuueckue pabomot:

JlabopatopHass pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(HOIOTUUECKOMY
KPUTEPHUION.

JlabopatopHass pabora Ne 2. «OmnucaHue MPUCIOCOOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE *KU3HHU HA 3emJie

JloHaydHbIE TIPEACTABICHUsS O 3apOXKACHUM JKU3HW. HaydHple ruUmoressl
BO3HUKHOBEHUS U3HU Ha 3emJyie: abuoreHes M maHcrepMus. XUMUYECKask dBOJIOLIHS.
AOUWOreHHbIN CUHTE3 OpPraHMYEeCKUX BEIIECTB U3 HEOPTaHUUECKUX. DKCIEPUMEHTAIBHOE
MOATBEPIKJACHUE XUMHUYECKOW H2BomonMu. HadvanpHble dTambl  OHONIOTHYECKOM
spomormu. l'unoreza PHK-mupa. ®dopmupoBanve MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHME NPOTOKIETKU. [lepBble KineTkm u ux sBoawouus. PopmMupoBaHue
OCHOBHBIX T'PYMI )KHUBBIX OPraHU3MOB.

14



denepanbHas pabouas mporpamma | buomorns. 10-11 ximaccel (0a30BbIi YpPOBCHB)

Pazputne xwn3Hu Ha 3emsie mo 3pam u nepuopaM. Karapxeil. Apxelckas
1 IpoTepo3orickas 3pbl. [1aneo3olickas spa u e€ mepuoabl: KEeMOPUNCKHI, OPJOBUKCKUM,
CUJIYPUMCKUHN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3so301ckas 3pa 1 €€ nepuoabl: TPUACOBBIN, IOPCKUI, METOBOM.

Kaitno3oiickas spa u €€ nepro/ibl: NajJeoreHOBbI, HEOr€HOBBINA, AHTPOIIOr€HOBBIM.

XapakTepucTuKa KiIMMaTa M TEOJOTMYECKHUX MpouneccoB. (OCHOBHbBIE 3Tarbl
HBOJIIOIIMHU PACTUTENBHOTO U KUBOTHOTO MUpa. ApoMop(]o3bl Y PACTEHHI U )KUBOTHBIX.
[TosiBeHue, paciBeT U BEIMUPAHUE IPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHpa Kak oOTpaxkeHue HBomouuu. (OCHOBHbIE
CUCTEMATUYECKHE IPYNIIBI OPTAHU3MOB.

DOBOJIIOIMSA Y€lOBEKa. AHTpPOIONOrus Kak Hayka. Pa3BuTue mnpencraBieHui
0 MPOUCXOXKJICHUU YeJIoBEKa. MeTo bl u3yueHus: anTponorene3a. CxoJacTBa U pa3inyus
YEJIOBEKA U KUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHUE YETOBEKA.

JBrxymue cuibl (pakTopel) anTponorene3a. HacnenctBeHHas M3MEHYMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HMU, U3TOTOBIICHHE OpYIAUN Tpyaa,
MBIIUICHUE, PEUb.

OCHOBHbIE CTaguM M BETBU 3BOJIIOLMU YEJIIOBEKA: ABCTPAIONUTEKHU, YenoBek
yMeIbl, YemoBek MpsMOXOoasiui, YenoBek HeaHAepTAIbCKUM, YenoBeK pa3yMHBIN.
Haxonku uckomaembIX OCTAaTKOB, BPEMs CYIECTBOBAHHUS, 00JIACTh paclpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbBIE OOJBIIME pACHl: €BpoONEeouHas (eBpa3uiickas),
HErpo-aBCTpaJIOWHAs (SPKBAaTOpUabHAas), MOHIOJIOWJIHAS (Aa3MAaTCKO-aMEPUKAHCKAs).
YepTbl NpHUCTOCOOJIEHHOCTH TMpPEACTaBUTENEH YETOBEYECKUX pac K  YCIOBHUSIM
cymecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kpuruka pacuzma.

Jemoncmpayuu:

Ilopmpempui: ®@. Penu, JI. I1actep, A.1. Onapun, C. Muinep, I'. FOpu, Y. JapBuH.

Tabnuyvr u cxemvi: «Bo3aukHoBeHHe CoONMHEYHOH cuCTeMbl», «Pa3Burue
opraHuueckoro  mupa»,  «PacturenbHas ~ kieTka», <« KuBOTHas  KJETKay,
«[Ipokapuotnueckas kierka», «CoBpeMeHHas CHUCTeMa OpraHUYeCKOro MHUpPay,
«CpaBHEHUE aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKA M YETTOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJE€OHTOJIOTMYECKUX HAXOJ0K MPEIKOB COBPEMEHHOI'O YEIOBEKAY,
«dpeBneitmme mroam», «lpeBHue nroam», «llepBpie  COBpEMEHHBIE  JIOJINY,
«YenoBeyeckue pachbi».

Obopydosanue: mynsxxu «lIpoucxoxaenue yenoBekay (OIOCTHI aBCTpaJOMUTEKA,
MUTEKAHTPOIA, HEAHJEPTAlIblla, KPOMAHBOHIIA), CJICNKU WIN W300paKeHUs KaMEHHBIX
opyaud  TEpBOOBITHOrO  4eloBeKa  (KaMHHU-YOIINIEphI,  pyOmia,  ckpedia),
reoXpoHoJIoruueckas Taldnauna, Kosiekiuss «@POopMbl COXPAaHHOCTH HMCKOMAEMbIX
YKUBOTHBIX U PACTECHUI».

Jlabopamopuvie u npakmuueckue padoomol:
[Ipaktuueckas pabora Ne 1. «l3yueHume HCKOMAEMBIX OCTaTKOB PaCTCHHM
Y KUBOTHBIX B KOJUICKLIMSIX.
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DKcKypcus «IBOJIOLHUS OPraHUYECKOTro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WM KpaeBeaUYeCKUi My3ei).

Tema 3. Opranu3mbl 4 OKPY:KAOIIAsA cpeaa

DKoNorus Kak Hayka. 3ajladyd U pas3jiefibl SKOJIOTMU. MeToabl 3KOJIOrMYeCKHX
UCCJIEI0BaHU. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl o0uTaHusT OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIlHAsA, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue  ¢dakrtopel.  Knaccudukamus — sxomormueckux — (HakTOpOB:
abuoTuyeckue, OMOTUYECKUE W aHTPONOreHHbIe. J[eficTBHE AKONOrn4ecKux (PakTopoB
Ha OpraHu3MBbl.

AbGuotnueckne (QakTOphl: CBET, TeMIepaTypa, BIaXHOCTh. doTomepuoansm.
[Ipucnocobnennsi opraHU3MOB K JeHCTBUIO adnoTuyecknx (pakTtopoB. buomornueckue
PUTMBI.

buornyeckue dakropel. Buasl OMOTHUYECKMX B3aMMOICHUCTBHI: KOHKYPEHITHSA,
XUIIHAYECTBO, cUMOMO3 u ero Qopmel. Ilapasutusm, koomeparusi, MYyTyalu3M,
KOMMEHCAIU3M  (KBapTUPAHCTBO, HAxXJICOHMYECTBO). AMEHCAIN3M, HEHUTpaIu3M.
3HaueHre OWUOTHMYECKUX  B3aMMOIEHCTBUUA  JUJIi  CYIIECTBOBAHUSA  OPraHU3MOB
B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKH NOMyasiuui. OCHOBHBIE ITOKA3aTENN MOIYJISILUU:
YHUCJIEHHOCTh, TUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpalus. JuHaMuka
YUCJIEHHOCTH NOITYJISIUUU U €€ PEeryJIsaLus.

Hemoncmpavyuu:

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

Tabnuyvr u cxemwi: kapta «l[lpupomnsle 30HBI 3emun», «Cpeabl OOUTaHMS
opranuzMoB»,  «@Doronepuonuzmy,  «llomymsuu»,  «3aKOHOMEPHOCTH  pPOCTa
YUCIIEHHOCTH NOMYJIsIUUU UHPY30puu-TyPenbkny, «llumesbie nenmy.

Jlabopamopuwie u npakmuueckue padomul:

Jlaboparopnass pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH pacTEHUM
13 pa3HbIX MECT OOUTAHUSI.

Jlaboparopnast pabora Ne 4. «BrnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Tpaxtrueckas padota Ne 2. «ITogcuéT MIOTHOCTH MOMYJISAIMA pa3HBIX BUIOB
PaCTEHUI.

Tema 4. CoobmiecTBa M IKOJIOTHYECKHE CUCTEMBI
CooOmectBo opranu3smMoB — OuorieHo3. CTpyKTypbl OwuoOIleHO3a: BUOBaS,
MPOCTpPaHCTBEHHAs, Tpouueckas (nuieBas). Bunbi-nomMmunantel. CBsi3u B OMOLIEHO3E.
DKOJOTUYECKHE CUCTEMBI (3KocucTeMbl). [lonsaTre 06 sxocucTeMe u OMoreoreHo3e.
@OYHKIIMOHAIbHBIE KOMITOHEHTBI SKOCUCTEMBI: TIPOAYIIEHThI, KOHCYMEHTBI, PEAYIIEHTHI.
KpyroBopoT BelllecTB 1 MOTOK SHEPruu B 3kocucteMe. Tpodudeckue (MUILIEeBbIe) YPOBHU
skocucteMbl. [IumeBsie nenu u cetu. OCHOBHBIE MOKA3aTEIN 3KOCUCTEMBI: OMomMacca,
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OPOAYKIHUA. OKOJIOTMYECKHWE TMHPAMUJIBI: MPOAYKIHUHU, YHUCIEHHOCTH, OHOMACCHI.
CBoiiCTBa 9KOCUCTEM: YCTOMYMUBOCTH, CAMOPETYJIsIHs, pa3BuTHe. CyKiieccusl.

[IpupogHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCHCTEMa XBOWHOTO
WM IIMPOKOJIMCTBEHHOIO JIeca.

AHTpONOreHHbIC SKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCUCTEMBL.
buonornyeckoe u X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycroWuuBocTH HKocucteM. (CoxpaHeHue
OMOJIOTMYECKOro pa3HooOpasus Ha 3emIie.

Yuenue B.1. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 0nocdepsi.
XKusoe BemectBo u ero ¢Qyukmuu. OcobeHHocTn Ouochepsl Kak TII0OATBHOMN
AKOCHUCTEMBI. JIMHaMu4Yeckoe paBHOBecUE U oOpaTHasi CBs3b B Ouocdepe.

KpyroBopoTsI BemiecTB 1 OMOre0XMMUYECKHE IIUKIIBI SJIEMEHTOB (yTiiepo/ia, a30Ta).
3oHaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omocdepe 3emi. AHTPOIIOISHHBIE HM3MEHEHHUsS B Omocdepe.
['moGanbHbIE 9KOTOTUYECKHE MPOOTIEMBI.

CocymecTBoBaHu€e MPUPOBI U ueroBedecTBa. CoxpaHeHne Onopa3HooOpa3us Kak
OCHOBa ycTrolunBocTH O6uocdepbl. OCHOBA pallMOHAIBHOTO YNPAaBICHUS NPUPOIHBIMU
pecypcaMu U UX UCIIONb30BaHue. JloOCTKEHUS OMOJIOTHH B OXpaHa IMIPUPOIBIL.

Hemoncmpayuu:

Ilopmpemwi: A.Jlx. Tenciu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuyvr u cxemolr: «llumessle 1enn», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«[Ipuponubie cooOuiectBa», «llenu mnuTanus», «IDKoJoruyueckas MNHUPAMUIAN,
«buochepa u demoBek», «IKOCHUCTEMA IIUPOKOIMCTBEHHOTO Jecay, «IKOCUCTEMA
XBOWHOTO Jiecay, «buoineno3 Bogoéma», «ArpoiueHo3», «I[IpuMepHbie aHTPONOTreHHBIE
BO3JICUCTBHSA HA TMpUPONY», «BaxHelmne WCTOYHUKM 3arps3HEHUs BO3JIyXa H
IpyHTOBBIX BOaA», «IlouBa — BakHeWmias cocTaBistomas Ouocepbn», «DakTOpbI
aerpananuu nousy, «llapaukoseril 3¢dexr», «DakTopsl paguoaKTUBHOTO 3arPA3HEHUS
ouocdepnin, «O0mas cTpykrypa ouochepsi», «PacrnpocTpaHeHue xXxu3Hu B ounocdepey,
«O30HOBBIN dKpaH Ouochepsl», «Kpyropopor yriepoaa B Ouochepe», «KpyroBopor
a30Ta B IPUPOAEN.

OOGopynoBanue: Mopenb-anmiaukanus «TunuuHsle OMONEHO3bI», Trepdapuid
«PacTuTenpHBIC COOOIIECTBAY, KOJJICKIHH «bBHOLIEHO3», «BpeauTenu BaKHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapuu M KOJUIEKUMHU PACTEHUH U KUBOTHBIX,
MPUHAIEKAIME K Pa3HbIM JKOJOTMYECKUM TpynnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300paxxeHus OXpaHsIeMbIX BUOB PACTEHUN U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O BUOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Cornacao ®I'OC COO ycranaBnuBarOTCs TpeOOBaHUS K Pe3yJabTaTaM OCBOCHHS
OoOyYarolMMHUCs  TpOorpaMM  CpeIHero  obmiero  oOpa3oBaHUsA:  JUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJIbTATOB OCBO€HUA Tmpenmera «buomorus»
BBIJICJIEHBl CJIEAYIOIIME COCTABISIOIIME: OCO3HAaHHE OO0YYalOIMMHCS POCCUKUCKOM
rPaXJAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CaMOCTOATEIbHOCTH
Y CaMOOMNPEEICHUI0, HATMYME MOTUBALUU K O0YyYEHHUIO OMOJIOrUH, LIeJIEHAIIPABIECHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX  TPAJUIMK  pa3BUTUA  OMOJOTMYECKOTO  3HAHMS, TOTOBHOCTH
U CIIOCOOHOCTH 00YYaIOIUXCsl PYKOBOJCTBOBATHCA B CBOEH JESATEIILHOCTH IEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMHM, NPUCYIIUMHU CHUCTEME OUOJIOTHUYECKOro oOpa3oBaHUS,
HAJIMYME DSKOJOTUYECKOrO IMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KVU3HECHHBIE TUIAHBI.

JInyHOCTHBIE peE3yNbTAaTBl OCBOCHUs mpeamera «buonorusa» aOCTUrarTCA
B ©IUWHCTBE Y4YeOHOM W  BOCHUTATEIBHOM  JIEATENBHOCTH B  COOTBETCTBHUU
C TPaJWLMOHHBIMH POCCUHMCKUMH COLUMOKYJIBTYPHBIMU, HUCTOPUUYECKUMHU U JAYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NPHUHATHIMH B OOIECTBE MpaBUIaMU W HOPMaMu
MOBEJACHUS W  CIOCOOCTBYIOT TpOIECCAaM CaMOIMO3HAHWSA, CAaMOBOCIIUTAHUA W
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW MO3UIMU JUYHOCTHU, MATPUOTU3MA, YBAKECHUS
K 3aKOHY W NPaBOIOPAJKY, YEIIOBEKY TPyJla MU CTapLIeMy ITOKOJIEHUIO, B3aUMHOIO
yBaXEHHs, OEpeKHOr0 OTHOLICHHS K KYyJIbTYPHOMY HACIEOUI0O W TPaJULUsIM
MHOTOHaIlMOHAIbHOrO Hapoaa Poccuiickon Penepainuu, MPUPOAE W OKPYKAIOLIECH
cpene.

JIn4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS yuyeOHOro mpenmera «bUOTOTHS» TOTKHBI
oTpaxkaTb  TOTOBHOCTh W  CIOCOOHOCTh  OOYYAIOIIMXCS  PYKOBOACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW TMO3MUIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAINH, TO3UTUBHBIX BHYTPEHHHUX YOEKIECHUMN, COOTBETCTBYIOIIUX TPATUITTOHHBIM
IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOIO OIbITa U OIbITa
NEATENBHOCTA B IPOLECCE peaJu3ali OCHOBHBIX HAIPaBJIECHUW BOCHUTATEIbHOU
NEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb TPAXKIAHCKON IMO3MIMK OOydYaromerocss Kak aKTHBHOIO
1 OTBETCTBEHHOT'O WiCHAa POCCUMCKOT0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBaXKCHHE 3aKOHA
Y TIPaBOIOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATEIHHOCTH TPHU CO3JaHUM YYEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MMO3HABATENbHBIX 3a7a4, BBHIIIOJTHEHUN OMOIOTHYECKHUX
AKCIEPUMEHTOB;

CIIOCOOHOCTh OMNpEAEIsATh COOCTBEHHYIO IMO3HUIMI0 MO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOMU KU3HU U OOBICHSATH €€;

YMEHUE YYUTHIBATb B CBOUX JCHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOAICH C Pa3HBIMU YOEKIEHUSMU, KyIbTYPHBIMU IIEHHOCTSMH H
COIMAILHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IMPOIECCE COBMECTHOI'O BBIMOJIHEHUS YUYCOHBIX,
NO3HABATENBHBIX M MCCIIEIOBATEIBCKUX 3a7a4, YBAKUTEIBHOTO OTHOLIECHHUS] K MHEHUIO
OIMOHEHTOB TP 0OCY>KJIEHUHU CITIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COEPKaHuUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) MATPHOTHYECKOT0 BOCTTUTAHUS:

c(hOpMHPOBAHHOCTh POCCUUCKONW TPAKIAHCKONW HJIEHTUYHOCTH, MaTPUOTU3MA,
YBOKEHHS K CBOEMY HApoly, YyBCTBa OTBETCTBEHHOCTH Iiepen PommHoW, roppoctu
3a CBOM Kpai, cBO PoauHy, CBOW S3BIK U KYJbTYpPY, IPOLIJIOE M HACTOsLIEE
MHOI'OHAIIMOHAJILHOIO Hapoaa Poccuu;

LICHHOCTHOE OTHOILIECHUE K MPUPOJHOMY HACIECAWI0 MU IMAMATHHUKAM I[PUPOABI,
NOCTHKEHUSAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUHCKHUX YUYEHBIX B CTAHOBJIEHUE M Pa3BUTHE
OMOJIOrMHY, MIOHUMAaHUs 3HAUYE€HUS OMOJIOTMM B MO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJI0BeKa U COBPEMEHHOI'0 OOIIECTBA;

uaeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIHyKE€HHIO M 3amure OTtedecTsa,
OTBETCTBEHHOCTH 32 €ro Cy/b0Yy;

3) ATYXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMA:
OCO3HaHUE JIYXOBHBIX LIEHHOCTEN POCCHICKOrO HapoJa;
c(hOopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIIEHHMBAaTh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC DEIICHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HAHWE JIMYHOIO BKJIaJa B IIOCTPOEHHE YCTOMYMBOro  OyIyIIero;
OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbUA Ha OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEHWHOM >KU3HH B COOTBETCTBHM C TPAIAUIUASIMU

HaponoB Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUpPYy, BKIIOYas DSCTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOr0 TBOPUECTRBA, CIIOPTA, TPY/Aa, OOIMECTBEHHBIX OTHOIIIEHU;

IMOHUMAHWE SMOIMOHAIBHOIO BO3JCHCTBUS >KMBOW MPHUPOJABI M €€ IEHHOCTH;

FOTOBHOCTB K CAMOBBIPXKEHHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHHE MPOSIBIIATH
KayeCcTBa TBOPYECKOMN JIUYHOCTH;
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5) ¢pu3uueckoro BocMUTAHUSA, (OPMHUPOBAHUSA  KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1Ar OOy YHs:

NOHMMaHUE U peanu3anys 340pOBOro U 0€30IacHOro odpasa KHU3HU (30pOBOE
NUTaHUE, COOJIIOJICHNE TUTHMEHWYECKUX MPAaBHJI M HOPM, COANTaHCHPOBAHHBIN PEXUM
3aHATUHN U OTIbIXA, PETyJsipHast pU3NYECcKasi aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOI'O
U KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY M TCUXHUYECKOMY
3JI0POBBIO;

NOHMMaHUE UEHHOCTH MPaBWJI UHAMBUAYAJIBHOTO U KOJUIEKTUBHOI'O 0€30MacHOI0
MOBEACHUS B CUTYALMSIX, YIPOXKAIOIIUX 3I0POBBIO U KU3HU JIIO/IEH;

OCO3HAaHUE TMIOCJIEICTBUNA UM HENPUSATHS BpPEIHBIX MPUBbIUEK (ynoTpeOieHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

6) TPya0BOro BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYI0II00HE;

FOTOBHOCTh K AaKTUBHOM JIESITEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOU
HAIpPaBJIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHATh TAKYIO JIEATEIbHOCTD;

UHTEpPEC K pa3lIuyHbiM cdepaMm MpodecCUOHAIBHONW JCSTENbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIN BBIOOpP Oynyliel npodeccu U peanru30BhIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPA30BAHUIO HA MPOTSHKEHUH
BCEH JKU3HU;

7) 3K0JIOrHYeCKOT0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eTIeCO00pa3HOe OTHOIIECHUE K MPUPOJE KaK HCTOYHHKY >KU3HU
Ha 3emJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS  DKOJOTMYECKOM  KyJIbTYphl: NPUOOPETEHHE  OIbITa
IUIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCIEICTBUN I OKPYKaroLen
Cpensl;

OCO3HAHHME TJIOOATBHOIO XapakTepa »JKOJIOTMYECKUX MpolieM U MmyTed Hux
peLIeHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETaeMble MPU U3YYCHUH OWOJIOTHHU 3HAHUS U
YMEHHUSI TIPU PELICHUH MPOOJIEM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJIONOIH30BAHUEM
(coOmroneHne TpaBWI TIOBEACHHWS B TMPUPOJE, HAMPABICHHBIX Ha COXPAaHCHHE
paBHOBECHS B SKOCUCTEMAX, OXpaHy BUJIOB, IKOCUCTEM, OHOCchepsl);

AKTUBHOE HENPUATHE ACUCTBUW, MPUHOCSIINX BPE] OKPYKAIOWIEH ITPUPOIHON
cpelle, YMEHUE TMPOTHO3MPOBATH HEOJArONPUSATHBIE SKOJIOTMYECKHE TMOCIEACTBUSA
MPEANPUHUMAEMBIX IEMCTBUM U MPENOTBPALLATh UX;

HaJIM4YU€ Pa3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, JIKOJIOTUYECKON KYIbTYPHI,
OmbITa JEATEIBHOCTH KOJOIMYECKOW HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B TIO3HABATEIbHOW, KOMMYHUKATHBHOMW M COLIMAJBHOM MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B ITIPAKTUYECKOMN AEATEIILHOCTH 3KOJIOTHYECKOW HAIPABIEHHOCTH;

20



denepanbHas pabouas mporpamma | buomorns. 10-11 ximaccel (0a30BbIi YpPOBCHB)

8) HeHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKM M OOILECTBEHHOM MPaKTUKHU, OCHOBAHHOTO HA JHUAJOre KYJIbTYp,
CIIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOEI'0 MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIIICHCTBOBAHUE S3BIKOBOM U UWTATENBCKOW KYJIBTYpPhl Kak CpeACTBa
B3aMMOJICHCTBUS MEXTY JIOJIbMU U TIO3HAHUS MUPA;

NOHUMaHHE celM(PUKH OMOIOTUHU KaK HAyKH, OCO3HAHMs €€ posik B (GOPMHUPOBAHUU
palMOHAIBHOIO HAYyYHOTO MBIIUICHUS, CO3JaHUM  IIEJIOCTHOTO  IPE/ICTaBICHHUS
00 OKpY’KalollleM MHpE Kak O €IMHCTBE MPUPOJIbI, YeJIOBEeKa U OOIIECTBA, B MO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHWH MpoOJieM COXpaHEHUS MPHUPOIHOTO
paBHOBECHS;

yOexIEHHOCTh B 3HAYUMOCTH OHOJOTUM JJIsi COBPEMEHHOM LMBHJIN3ALIUU:
oOecriedyeHUsT HOBOTO YPOBHSI pa3BUTUS MEIUILIMHBI, CO3JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIMOCOOHBIX pellaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUA YEIOBEUYECTBA,
MOWCKA IMyTeW BBIXOAA W3 TIJIOOAIBHBIX HKOJIOTHYECKUX MpoljeM u obecreueHus
nepexoAa K YCTOMYMBOMY pPa3BUTHIO, PAlMOHAJIBLHOMY HCIOJb30BAHUIO MPUPOIHBIX
pecypcoB ¥ GOPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKUX 3HAHUM B IEJISAX MOBBIIICHUS
o0meil KyJIbTypbl, €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKUMOHANBHOM TIPAMOTHOCTH oOOydammuxcs, (opMUpyeMOll NpU HU3YYECHUHU
OHOJIOTUH;

NOHUMAHHE CYITHOCTH METO/IOB ITO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHbBIX HAYKaX,
CHOCOOHOCTH MCIOJIb30BaTh MOJTyYaeMble 3HAHUS JJIS aHAJU3a U OOBSACHEHUS SBICHHIM
OKpYXaIolllEer0 MHpa W MPOUCXOASIIUX B HEM M3MEHEHUH, YyMEHHUE JeaTh
00OCHOBaHHBIE 3aKJIIOUYEHUS HA OCHOBE HAyYHBIX (PAKTOB M HMEIOUIMXCS JITAaHHBIX
C LIEJIbIO MOJTYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO UCIIOIb30BaTh OMOJIOrMYECKHE 3HAHUS JIJIsl pELICHUS
po0JieM B pealibHbIX KU3HEHHBIX CUTYaALUsX;

OCO3HAHME IIEHHOCTHM HAay4YHOW JIESATEeIbHOCTH, TOTOBHOCTh OCYILECTBIIATh
MPOEKTHYIO U UCCIEA0BATEIbCKYIO ACSITEIbHOCTh HHAUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CITOCOOHOCTH K HETIPEPHIBHOMY O0Pa30BaHUIO U CaMOOOpa30BaAHMUIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHMI MO OMOJIOTUU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHple pe3yiabTaThl OCBOCHHS y4ueOHOro mpenmera «buomorusy
BKJIFOYAIOT: 3HAYWMbIE Ui  (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYUAIOIIUXCS
MEXIUCITUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHUS, HCTIOIH3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUYHBIH
(bakT, TPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIECOBaHUE,
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HaOJII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U APYTHX), YHUBEPCAIbHbIC yUeOHbIC IEHCTBUS

(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, PETYISTUBHBIE), o0ecrieynBaroIme
dbopmupoBaHre (PYHKUMOHAIBHOW TPAMOTHOCTH M COIMAJIbHOW KOMIETEHIUU
oOy4arommxcs, CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXKIUCUUIUIMHAPHBIC, MHPOBO33PEHUECKHUE 3HAHUS W YHUBEpCAJbHbIC Y4YEOHBIC
JNEUCTBUSA B IO3HABATEILHOU U COLMAIIBHOW MPAKTHUKE.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIC NCCTBUS
ba3oBble 1oruyeckue AeicTBuA:

CaMOCTOSITENTFHO (POPMYITUPOBATh U AKTYATH3UPOBATH MPOOJIEMY, pacCMaTpPHUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTHYECKOIO0 MBIIUICHUS (aHAIU3a,
CUHTE3a, CPAaBHEHUS, KiaccuuKarmu, 000011eHNs ), paCKPBIBATH CMBICII OMOTOTHIECKUX
MOHATUM (BBILACNATh MX XapaKTEpPHbIE MPU3HAKH, YCTAHABIMBATh CBS3U C JIPYTUMH
TIOHATHUSIMU );

OTIPEAENSTh 1eNIU AeATENbHOCTH, 3a/1aBasi apaMeTphbl U KPUTEPUU UX TIOCTHUKEHUS,
COOTHOCHUTH PE3yJbTaThl I€ATEIbHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

UCIOJIb30BaTh OUOJIOrMYECKUE MOHATHS ISl OObSICHEHUS (PAKTOB U SIBJICHUI )KUBOM
PUPOJIBI;

CTPOUTh JIOTUYECKHE pacCykAeHHs (MHAYKTUBHBIE, N€IYKTUBHbBIC, 10 AHAJIOTUN),
BBISIBJISAIT 3aKOHOMEPHOCTH M MNPOTHUBOPEYMsST B PAacCMAaTPUBAEMBIX SBIICHHUSAX,
(OpMyIMpPOBATh BHIBOJBI U 3aKJIFOUEHUS;

OPUMEHATh CXEMHO-MOJIENbHBIE CPEICTBA I MNPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTHBOPCUUI
Pa3HOTO POia, BBISIBJICHHBIX B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTheiBaTh IUIAaH pELMIEHHA MpoOJeMbl € YYETOM AaHAIM3a HMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OLICHMBATh COOTBETCTBHE pE3YJIbTAaTOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN AESTEIbHOCTH;

KOOPJMHUPOBATh U BBHIMIOJIHATHh PabOTy B YCIOBUSAX pPEaJbHOT0, BUPTYaIbHOIO U
KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEILICHUN KUZHEHHBIX MPOOJIEM.

ba3oBble uccienoBarebCKkue JeHCTBUSA:

BJIQJIETh HAaBbIKAMHU Y4EOHO-UCCIIEIOBATEILCKOM U TIPOEKTHOM JEeATEeIbHOCTH,
HaBBbIKAMU pa3pelieHus: mpoosieM, ClIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIIBHOMY
MOMCKY METOJOB PEHICHUS] MPAKTHYECKUX 3aJad, NPUMEHEHUIO PA3JIMYHBIX METOJI0B
TTO3HAHUS;

VCIIOJIb30BATh PA3JIMYHBIE BUJIBI JCATEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS, €T0
UHTEpIIpETaluy, TPeoOpa30BaHUIO0 U MPUMEHEHHUIO B YUEOHBIX CUTYaIIUSIX, B TOM UHCIIE
MIpU CO3JJaHUU YUYEOHBIX U COLUAIBHBIX TPOCKTOB;

dbopMUpOBaTh, HAyYHBIH THUN MBINUICHUS, BJIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUYEBBIMU MOHITUAMHU U METO/IAMU;

22



denepanbHas pabouas mporpamma | buomorns. 10-11 ximaccel (0a30BbIi YpPOBCHB)

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33]Ja4l B 00pa30BaTEIbHOM J1€ATEIbHOCTH
Y KU3HEHHBIX CUTYalUX;

BBISBJIATH IIPUYMHHO-CIIEACTBEHHBIC CBA3U U aKTYaJU3UpPOBATh 3a7a4y, BbIIBUTaTh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh apIYMEHTHI IS I0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh IapaMeTphl U KPUTEPUU PEILLICHHUS;

AQHAJM3UPOBATH ITOJIYYECHHBIE B XOJ€ PEIICHUS 3aJa4u PE3yJbTaTbl, KPUTHYECKHU
OLICHUBATh UX JTOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSAX;

JaBaTh OLEHKY HOBBIM CHUTYallUsiM, OLICHMBaTh MPUOOPETEHHBIN  OMbIT;

OCYILIECTBIIATH LI€JI€HANPaBICHHbIN TOUCK ITEPEHOCa CPEACTB U CIOCOOOB IEHCTBUS
B MPO(ECCHUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHWS B I[IO3HABATENbHYIO M MPAKTHYECKYIO O0JacTH
KU3ZHENECATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAJIBHbBIE TOAXOAbI U PELICHUS, CTABUTH
po0JIeMBl U 33J1a4H, TOMYCKAOLUE aIbTEPHATUBHbIE PEIICHHUS.

Pabora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOUYHMKAX HWHOOpMAIu (TEKCTe Yy4eOHOTro
nocoOusi, HAyYHO-TIOMYJISIPHOM JIUTEepaType, OUOJIOrMYECKUX CI0BapsIX U CIIPAaBOYHHUKAX,
KOMITBIOTEpHBIX 0a3ax mJaHHBIX, B VIHTEepHETEe), aHAIM3UpPOBAaTh WH(HOPMAIIHIO
pa3NUYHBIX BUAOB U (HOPM MPECTABICHUS, KPUTUUECKH OLICHUBATh €€ IOCTOBEPHOCTh U
HENPOTHBOPEYHBOCTb;

(bopMyIHpOBaTh 3aMPOCHl U MPUMEHATh PA3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
Ouosoruueckor nHPopMaIuu, He0OXOAUMOM ISl BBHITIOJIHEHUST YIEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIBTYPY AKTUBHOTO MCIOJb30BaHUSI PA3JTMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOMPATH ONTUMAJBHYIO (POpMY MpeacTaBiIeHUs OUOIOrMYECKOM
uH(popmaiuu (cxeMbl, rpaduKu, TUarpaMmsbl, TaOIUIbI, PUCYHKH U IPYTOE);

UCII0JIb30BaTh HAYYHBIN SA3BIK B KQUECTBE CPEACTBA MPHU paboTe ¢ OMOIOrMYecKon
uH(popmalmel: TpUMEHITh XUMHYECKUE, (PU3NYECKHEe W MaTeMaTHUYeCKHE 3HaKU U
CUMBOJIBI, (hOpMYITBI, 200pEeBHATYPY, HOMEHKIIATYPY, UCIIOIh30BaTh U MPEOOPA30OBHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMM PACIIO3HABAHUS W 3alIUThl MHPOpMAIUU, HHPOPMAIMOHHOM
0€30MacHOCTH TUYHOCTH.

KoMmMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE YUyeOHbIEe eiCTBUA
OOmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMA BO BcCeX cdepax >KU3HMU, aKTMBHO Y4YacCTBOBATH
B JIMAJIOTe WM JUCKYCCHHM II0 CYIIECTBY OOCYyXJIaeMoul TeMbl (yMEHHE 3a]laBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHUSI OTHOCHUTEIIBHO BBIMOJIHEHUS TpeiaraeMou 3aaauu,
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YYHUTHIBATh UHTEPECHI U COTVIACOBAHHOCTH MO3UIIUN JPYrUX YYACTHUKOB JHAJIOra WIH
JIMCKYCCHN );

pacno3HaBaTh  HeBepOaJibHbIE CpencTBa  OOLIEHUs, [OHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3ZHUKHOBEHUS KOH(IMKTHBIX CHUTYallUd, YMETh
CMSITYaTh KOH(QJIMKTHI U BECTH EPETOBOPHI;

BJIQJCTh PA3JUYHBIMU CIOCOOAMH OOIEHHUS U B3aUMOJICUCTBHS, IOHUMATh
HaMEPEeHUs JPYTuX JIIOJAEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIEHHE K COOECENHHUKY U
B KOppeKTHOU popme hopMyIUpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BaHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIUBUIYATbHOU PabOTHI
MIPY pEIIEHUU OMOIOTUYECKON MPOOJIeMbI, 000CHOBBIBATH HEOOXOAUMOCTH TPUMECHCHHS
IPYNIOBBIX (POPM B3aUMOEHCTBUS NP PEIICHUN YI4eOHOU 3a/1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUM C y4ETOM OOIIMX UHTEPECOB
Y BO3MO>KHOCTEMN KaXKJI0r0 WieHa KOJUIEKTHBA;

PUHUMATH LETU COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBAaTh U KOOPJIUHUPOBATH
JEUCTBUA M0 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JIEUCTBUM, PACIIPENEIIATH POJIU C YUETOM
MHEHUN Yy9aCTHUKOB, OOCYXKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJIa M KAXKJIOTO yYaCTHHKA KOMAaHJIbI B OOIIMIA
pe3yNbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKThI, OLIEHWBATh UAEU C T[O3UIUU HOBU3HBI,
OPUTMHAIBLHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3JIUYHBIX CUTYaLHsIX,
MPOSIBIISATH TBOPUECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

PeryjsiTuBHble YHHBEpPCAJbHbIe y4eOHbIe TeMCTBUS
Camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIS BBIABICHUS MPOOJEM M UX PEIICHUS
B )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11E€JIE€BbIE U CMBICIIOBbIE YCTAHOBKH B
CBOMX JEHCTBUSAX U MOCTYIKaX MO OTHOLIECHHIO K KUBOW IPUPOJE, CBOEMY 3/10POBBIO U
310POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  MTO3HABATEIBHYIO JE€ATEIbHOCTh, BBISIBIISTD
npoOJjieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7a4M B 0O0pa30BaTEIbHOM
NESATETbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHUS] MPOOJIEMbI C y4ETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacuupsTh paMKu y4eOHOTr0 MpeIMEeTa Ha OCHOBE JIUYHBIX MPEANOUTECHUMH;

JenaTh OCO3HAHHBIA BBIOOP, ApryMEHTHpPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;
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OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKON 3PYAMIIMH B Pa3HbIX
o0nacTax 3HaHWM, MOCTOSHHO TIOBBIIIATh CBOW OOPAa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB IENISIM;

BJIAJICTh HABBIKAMHU TI03HABATEIHHOW pedIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX
JICUCTBUN W MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, UCIOIb30BAThH
puéMbI pedISKCHUA ISl OIICHKU CUTYAIINH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUYKEHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MIPU aHAIU3E PE3YIbTATOB AESTEILHOCTH.

IIpunsitue cebdsi U Apyrux:
IPUHUMATH ceOs, TOHUMAas CBOM HEJOCTATKH U JJOCTOMHCTBA;
MPUHUMATh MOTHUBBI M ApTYMEHTHI APYTHUX MPU aHATTU3E PE3YJIbTATOB JIEATEIbHOCTH;
IPU3HABATh CBOE MPABO M MPABO JPYTUX Ha OIIHOKU;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C IMO3UIUU APYTOro YeIOBEKa.

NPEJMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT creuuduueckue s yuyeOHoro mnpeamera «buonorus» HayyHble
3HaHMS, YMEHHUA H  CHOCOObI  JCHCTBUH 1O  OCBOGHHIO, HHTEPIPETAINH
U TpeoOpa3oBaHUIO0 3HAHUWM, BUABI ACSITENIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHWI B PAa3JMYHbIX YYEOHBIX CHUTYyaIlUsiX, a TaKKe B peaTbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Ouosorumeil. B mnporpamme mnpeameTHbie
pe3yAbTaThl MPEACTABICHBI IO ro1aM 00yUYEHHUS.

[IpenmeTHBIC pe3yIbTaThl OCBOCHHS yueOHOTo npeamera «buomorus» B 10 kiiacce
JOJIKHBI OTPAXkaTh:

c(hOpMUPOBAHHOCTb 3HAHUW O MECTE U POJIU OMOJIOTHH B CUCTEME HAYUHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MUpa U HAYYHOT'O MHUPOBO33PEHMS, O BKJIQJE€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
OwonoroB B pa3BuTHE OWONOTUHM, (YHKIIMOHAIBHOW TIPaMOTHOCTH  YEIOBEKa
IUTSl PELLICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PAacCKphIBaTh COAEpPKaAHUE OMOJOTMYECKUX TEPMHHOB U MOHSATHU: JKU3HB,
KJIETKA, OPraHu3M, MeTadon3M (0OMEH BEIIECTB U MpEBpaIleHUEe YHEPTUH), TOMEOCTa3
(camoperynsius), ypOBHEBasi OpraHu3alus >KUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(peripollyK1iusi ), HACJAEACTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE  U3JlaraTh  OWOJOTWYECKHE TEOopuH  (KJIETOYHas, XPOMOCOMHasl,
MyTAaIlMOHHAs, [EHTPaJIbHAsI IOTMa MOJIEKYJISIpHOU Omonoruw), 3akonsl (I. Mennens,
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T. Moprana, H./. BaBunoBa) u y4yenus (0 IeHTpax MHOT000pa3us U MPOUCXOXKICHUS
KyJapTypHbIX pacteHuii H.MA. BaBunoBa), ompenenstb IpaHHlbl UX MPUMEHUMOCTH
K JKMBBIM CUCTEMAM;

YMEHHUE BJAJETh METOJaMH HAay4YHOro IO3HAHHWS B OHOJOTrUU: HAOIIOJACHHE
U OINHUCAaHHME >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUW, OpPraHu3alus U MPOBEICHUE
OMOJOTMYECKOr0 SKCIEPUMEHTA, BBIJIBIDKEHHE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXKIY HCCIEIyeMbIMH BEIUYMHAMHU, OOBSICHEHHE TMOJYYEHHBIX PpPE3yJbTaTOB,
HCIIOIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUM M 3aKOHOB, YMEHHE JeJIaTh BBIBOIBI
Ha OCHOBAHMHM MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHbIC TMPU3HAKA BUPYCOB, KJIETOK MMPOKAPUOT
U DyKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH
npoleccoB: OOMEHa BEIIECTB W TMPEBpAIEHUST SHEPrUM B KieTkKe, (OTOCHUHTE3a,
IJIACTUYECKOT O 17§ DHEPTreTHYECKOT O oOMeHa, XEMOCHUHTE3A, MUTO34,
Melo03a, OIUIOAOTBOPEHUS, PA3MHOXKEHHS, WHAMBUAYAJbHOTO pPA3BUTHUS OpraHuM3ma
(oHTOTEHE3);

yMEHUE TPUMEHATH TIOJYyYCHHbIE 3HAHUS 11 OOBSICHEHHS OHOJOTHYEeCKUX
MIPOLIECCOB U SIBJICHUH, JIJIsl NPUHATHUS NPAKTUYECKUX PEIIEHUN B MOBCEAHEBHOW )KU3HU
C LIeJbI0 o0ecnieueHust 6€30MacHOCTH CBOETO 3/10POBbsSI U 3/I0POBBS OKPYKAIOITUX JIFOACH,
COOJIIOJIEHUsI HOPM TpPaMOTHOI'O TIOBEJIEHUS B OKpYy)Karouleld NpUpPOAHOU cpene,
MOHUMaHuE HEOOXOJIMMOCTH HCIOJIb30BaHUS JOCTHKEHUU COBPEMEHHON OHMONOrMU U
OMOTEXHOJIOTUM JIJIs1 PAIIMOHATILHOTO TIPUPOJIONIOIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe TeHETHUECKUE 3aJa4d HAa MOHO- M JUTHOpPHUIHOE
CKpElIMBaHue, CICTUICHHOE HAacleJOBAaHUE, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpELIMBaHUs IS TPEACKA3aHNs HACIEI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMONHATH JTA0OPATOPHBIE U MPAKTUYECKHE pabOThl, COONIOAATH MpaBUia
pu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTUYECKH  OICHMBAaTh W  WHTEPIPETUPOBATH  WH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEp KaHMs, BKITIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3TUYHBIX
MCTOYHUKOB (CpeIcTBa MaccoBOM HMH(OpPMAIMU, HAYYHO-TIOMYJSPHBIE MAaTEpUabl),
ATUYECKUE AaCMEKThl COBPEMEHHBIX MCCIEJOBAaHMNW B  OHOJIOTMH, MEIUIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCBMEHHBIE U YCTHBIE COOOLIEHUs, 0000Imas
OMOJOrMYECKYI0 MH(POPMALMIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HMCIOJb30BaTh
MOHSATUMHBIN anmapaTt OMOJIOTHH.

[IpeamerHble  pe3ynbTaThl  OCBOGHHsA  ydeOHOro mpeamera  «buomorus»
B 11 kJ1acce JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMECHHOW €CTECTBEHHO-HAyYHON KapTHHBI
MUpa ¥ HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKUX M 3apYyOCKHBIX yUEHBIX-
OWojoroB B pa3BUTHE OWONOTUM, (PYHKIIMOHAIBHOW TIPaMOTHOCTH  YEJIOBEKa
IUTSL PEIICHUs KU3HEHHBIX 3a/1a4;
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yMEHHUE pPaCKphIBaTh COJAEpKaHUE OUOJIOTMYECKUX TEPMHUHOB W TOHSATHM: BHI,
NOMyJSILKsA, TEeHOPOHI, SBOJIOLUUSA, JBIXKYIIME CHiIbl ((aKTOpbl) 3BOJIIOLHUH,
MPUCTIOCOOJICHHOCTh ~ OPTaHMW3MOB, BHUJ000pa30BaHUE, DJKOJIOTHUECKUE (HAKTOPHI,
AKOCUCTEMA, TMPOYIICHThI, KOHCYMEHTBI, PEAYIIEHTHI, IIEMH MUTAHUS, SKOJOTHUYECKasI
nipamMujia, OuoreoreHos, ouocdepa;

yMEHHE Hu3JlaraTh Ouojioruueckue Teopuu (dBostonroHHas teopusi Y. [lapBuHa,
CUHTETHYECKasi TEOpHUs DBOJIIOIMU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJBIIIEBOTO
cxonctBa K.M. bspa, dyepenoBaHusl TJIABHBIX HANpaBICHUH W NyTEH HBOIIOLUHU
A.H. CesepuioBa, yuenust o ouochepe B.W. BepnHaackoro), onpeaensiTe rpaHUIbl UX
NPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJaMH HAy4YHOTO TIO3HAHWS B OWONOTHH: HAOIIOJCHHE
U OIHCAaHHME J>KUBBIX CHUCTEM, MPOIECCOB W SBICHUM, OpraHu3alus M NPOBEICHUE
OMOJIOTUYECKOTO DKCIEPUMEHTA, BBIIIBIDKCHHE THUITOTE3bI, BBISIBICHUE 3aBUCHUMOCTH
MEXAY HCCIEIyEeMbIMH BEIMYMHAMHU, OOBSCHEHHE TOJYUYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH, TEOPUH W 3aKOHOB, YMEHHE JIeJIaTh BBIBOMBI
HA OCHOBAaHWH TOTYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJISAINNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB, OHWOIrEOIIEHO30B U
AKOCHUCTEM, OCOOCHHOCTU MPOIIECCOB: HACIEACTBEHHOM M3MEHUYMBOCTH, €CTECTBEHHOTO
otr0opa, BuA000pa30BaHUs, TPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUS SKOJIOTUICCKUAX
(akTOpOB Ha OpraHU3MbI, MEPEHOCA BEIIECTB M IOTOKA JHEPrUU B IKOCHUCTEMAX,
AHTPOIIOTCHHBIX N3MEHECHUI B SKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Ouocdepe;

yMEHHE TPUMEHATH TIOJYyYCHHBIE 3HAHUS I OOBSICHCHHS OMOJOTHYECKHX
MIPOLIECCOB U SIBICHUM, JIJISl IPUHATUS MPAKTUYECKUX PEIICHUIN B TIOBCEIHEBHON JKU3HU
C LIeTIbI0 0oOecieueHust 6€30MacHOCTH CBOETO 37I0POBbSI U 3/I0POBbS OKPYKAIOIIUX JIFOEH,
COOJIIOJICHUSI HOPM TPaMOTHOTO TIOBEJEHUS B OKPYXKAIOIIEH NPUPOTHON Cpee,
MOHMMaHUE HEOOXOAMMOCTH MCIIOIB30BaHMS JOCTIKEHUN COBPEMEHHON OWMOJIOTHH ISt
PaIMOHAILHOTO MTPUPOOTOIb30BAHMS;

YMEHHE pemniaTh JJIeMEHTapHble OHOJOTMYECKHE 3a/Jaud, COCTAaBISTh CXEMBbI
MepeHoca BeleCTB U DHEPTUM B IKOCcUCTeMax (LIeTH MTUTaHuUs ),

YMEHHE BBIMIOIHATH JTA0OPATOPHBIE U MPAKTUUYECKUE padOThI, COOJIIOAAThH MpaBUiia
pu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PY/I0BAHUEM;

yMEHUE  KPUTUYECKH  OIICHMBaTh M  UHTEPIPETUPOBATH  HH(OpMAIHUIO
OMOJIOTMYECKOTr0 COACPKAHUS, BKIIOYAIOIIYIO MCEBIOHAYUHbIC 3HAHUS U3 PA3TUYHBIX
MCTOYHUKOB (CpeacTBa MaccoBOM HMH(OpPMAILMU, HAYYHO-TIOMYJSPHBIE MaTEepUabl),
paccMaTpuBaTh T100AIBHBIE HKOJIOTUUECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIIICHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 0000IIas
OMOIOrn4YecKyl0 UH(POpPMAIUI0O U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIOJB30BaTh
MOHATUHHBIN anmapat OMOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBaunune
Ne KommmuectBo OCHOBHBIE BUJIBI JIEATEIILHOCTH
pa3zieNioB U TeEM [IporpammHoe conepxanHue
/I 4acoB 00 yJaroIIMXcs

y4eOHOr 0 npeaMeTa

Tema 1. buoJsiorusi Kak Hayka

1.1 | buonorus B cucreme 1 buosnorus kak Hayka. CBsi3u OMOJIOTHH PackpreiBaTh conepkaHre TEPMUHOB U
HayK C O6H1€CTB€HHBIMI/I, TEXHUYECCKUMU U TTOHSITU: Hay9YHOC MHUPOBO33PCHUC,
JIPYTUMHU €CTECTBEHHBIMU HAYKaAMU, Hay4Hasi KapTHHA MUPA, HAYIHBIA METO/I,
dunocodueit, peaurueit, STUKOH, THIIOTE3a, TEOPUA, METO/BI
HCCJICJIOBaHUS.

ACTETUKOM U mpaBoM. Posb Guonorun

B ()OpPMHUPOBAHUYU COBPEMEHHON HAYUHOU
KapTuHbl Mupa. CrucTeMa OMOJIOrMYeCKUX
HayK.

JMemoncmpayuu:

Ilopmpemuwi: Y. [lapBun, I'. Mennaens,

H. K. Konbnos, /Ix. Yorcon u @. Kpuk.
Tabnuywvl u cxemvi: «MeTOIbI TO3HAHUS
YKUBOU IIPUPOJIBI»

XapakTepu3oBaTh OMOJIOTHUIO KaK HAYKY,
€€ MECTO U POJb CPeAau APYrux
€CTeCTBEHHBIX HayK. [lepeuncnsath
paznesnbl OMOJIOTUN B COOTBETCTBHE

C O0OBEKTaMU H3y4YECHUSI.

Ha3zpiBaTh BakHENIINE OTPACTH
OMOJIOTrMYEeCKUX 3HAHUM U 3a7a4H,
crosimue nepen ouonorueit XXI B.

1.2 | Meroapl mo3HaHUS 1 MeTo/bl MO3HAHUS KUBOW TTPUPOIBI PackpriBaTh cojepkaHle TEPMHUHOB U
YKABOM MPUPOIBI (HabroicHUE, SKCIIEPUMEHT, OITMCAHUE, | MOHSATUN: HAYYHBIM METO]I, METOIbI
u3MepeHue, Kiaccuduxanus, UCCIIEOBAHUS.
MOJIEJINPOBAHUE, CTATUCTUYECKAs XapakTepu3oBaTh OCHOBHBIE METOBI
00paboTKa JTaHHBIX). MO3HAHUS )KUBOW MPUPOBI: HAOTIOJACHHE,
Jlemoncmpayuu: DKCHEPUMEHT, OIUCAHUE, U3MEPEHHUE,
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Tabauywl u cxemol: «MeTObI TO3HAHUSA
YKABOU TIPUPOABI».

Jlabopamopnuie u npakmuueckue
pabomui:

[TpakTuueckas padora Ne 1.
«Mcnionp30BaHKe pa3TuYHbIX METOOB
IIPH U3yYCHUN OHOJIOTMYECKUX
00BEKTOBY

KJaccudukaus, MoIeIMpoBaHueE,
cTaTUcTUYecKasi 00pabOTKa JaHHBIX

Hroro yacoB o teme

2

Tema 2. ZKuBble cucTeMbl 1

HX OpraHus3anus

2.1

buonornueckue
CHUCTEMBI, IMPOLIECCHI
U UX U3Y4YECHHUE

1

JKuBblie cucTembl (OMOCUCTEMBI) KaK
npeIMeT U3ydeHus: OMOJIOTUH.
OTnuyue )KUBBIX CUCTEM

OT HEOPTaHUYECKON IPUPOBI.
CaolicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OopraHu3anuu OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJIETOYHBIN, OPraHU3MEHHBI,
MOMYJISIIUOHHO-BUIOBOH,
AKOCHUCTEMHBIHN (OMO-TEOIIEHOTHYECKHI),
ouocdepHsbIii.

Hayku, nzyudatoiue OMocucTeMsl
Ha Pa3HbIX YPOBHSX OpraHU3alUU.
Hemoncmpauyuu:

Tabauywl u cxemol. «OCHOBHBIE
MIPU3HAKU KU3HUY, «YPOBHU

PackpeiBaTh conep:xaHue TEPMUHOB U
MOHSTHI: crucTeMa, OMoJornyecKas
CUCTEMA, BJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCUCTEMBI, CBOMCTBA )KUBBIX CUCTEM,
O0OMEH BEIECTB, pa3MHOKEHUE, POCT,
pa3BUTHE, HACIEACTBEHHOCTD,
W3MEHYUBOCTD, Pa3apa>kKUMOCTbh,
DYHEPIrO3aBUCUMOCTb, YPOBHHU
OpraHu3aluu XKU3HU (OMOCHCTEM).
XapakTepu3oBaTh MPUHIUIIBL
OpraHu3alyu OMOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIOYEHHOCTD,
caMOperyisilus, HEPAPXUIHOCTD.
[lepeuncisaTh yHUBEpCAIbHBIE CBOMCTBA
KUBOT'0: €IMHCTBO XUMHUYECKOT O
COCTaBa, Pa3apaXKUMOCTh, JABIKEHHUE,
rOMEOCTa3, pOCT U Pa3BUTHE,

29



denepanbHas padouast nporpamma | buomorus. 10-11 kimaccel (0a30BbIil YpOBCHB)

OpraHu3alyy KUBOUIIPUPOABD).
Mopens monekynbsr JTHK

HACJICJICTBEHHOCTh, U3MEHYUBOCTb,
ABOMIONHS (IIPUCIIOCOOICHUE

K U3MEHSIOITUMCS YCIIOBHSIM).
[TpuBOIUTH PUMEPHI OHOCUCTEM
pa3HOro ypoBHS OpraHHM3alliH U
CPaBHHBATH MPOSIBICHUS CBOWCTB
JKUBOT'O Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC MPOIIECCHI,
MpOTEKAIoINe B OMOCUCTEMAX:

OoOMeH BEIIeCTB U MPEeBpaIleHUE
SHEPTHH, CAMOBOCTIPOM3BEICHHE,
CaMOPETYJISAINS, Pa3BUTHE.

Cobmonath npaBuiia OEpeKHOTO
OTHOIICHUS K KUBOU MPHUPOJIC

HToro yacoB mo reme

1

Tema 3. XuMu4eckuii cocTaB U CTPOEHHE

RJIETKHA

3.1

XUMHYECKUH COCTaB
KieTtku. Boga n
MHHEPAIbHBIE COJU

1

XHUMHUYECKHUIN COCTaB KIECTKH.
XUMHUYECKUE DJICMEHTHI:
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI.
Bopna n MuHepasibHbIE BELIECTBA.
OyHKIHUY BOABI U MUHEPAIbHBIX
BellecTB B kieTke. [lonnepxkanue
OCMOTHYECKOro OaaHca.
Jemoncmpavyuu:

Juaepammsl. «Pactipenenenue
XAMHUYECKHUX 3JIEMEHTOB B HEXKHUBOM
npupojie», «PacnpeaeneHne XuMUIeCKUX

PackppiBaTh conepikanre TEPMHUHOB

Y TIOHATHIA: SJIEMEHTBI-OMOT€HBI,
MaKpO3JIEMEHTHI, MUKPO3JIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYa
BOJIBI KaK JIMIIOJIb, BOAOPOJIHBIE CBSI3H;
ruapopuIbHBIE U THIPOPOOHBIE
BEIIECTBA.

Jloka3wIBaTh €IUHCTBO SJIEMEHTHOTO
COCTaBa KAaK OJTHO U3 CBOWCTB KUBOTO.
Pacnipenenate XUMUYECKHE dJIeMEHTBI
0 TPYIIaM B 3aBUCIMOCTH
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3JIEMEHTOB B )KUBOU MPUPOJIEN.
Tabauywl u cxemol.: «Ilepruoguueckas
Ta0JIMIA XUMUYECKUX 3JIEMEHTOB,
«CTpOEHUEMONEKYJIBI BOJIBI»

OT KOJIMYECTBEHHOTI'O MTPEJICTABUTEIBCTBA
B OpPraHU3Me; XapaKTEPU30BaTh POJIb
OTJEJIbHBIX JIEMEHTOB.

BbISBIATE CBSI3b MEXK]Y COCTABOM,
CTPOEHUEM MOJIEKYJIbI XUMUYECKOTO
COCTMHEHUS U eT0 (PYHKIIMSIMU B KIIETKE

3.2 | benku. CocraB u benku. CoctaB u ctpoeHue OEIKOB. PackpbiBaTh comepkaHue TEPMUHOB U
CTpOeHHE OENKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. MOHSATHUI: OENKH, TTIOJIMMEPHI, MOHOMEPHI,
HezameHnnMmbie 1 3aMEHUMBIE AMUHOKHCJIOTHI, TIENITUIHAS CBS3b,
AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIH NOJUNENTHI, ICHATYPALIHSL.
COCTaB. YPOBHU CTPYKTYpPhI OEIKOBOM XapakTepu3oBaTh OEJIKU KaK KIacc
MOJIEKYJIbI (TIEpBUYHASI, BTOPHYHAS, OpPTaHUYECKUX COCTMHEHUN;
TPETUYHASI U YETBEPTUUHASL CTPYKTYpa). | KJIACCHU(PHUIMPOBATH UX IO CTPOSCHHUIO
XUMHUYECKHE CBOMCTBA OEITKOB. (rmoOynsipHbIe ¥ GUOPWILISIPHBIC OEIKN),
buonornueckue GyHKIMN OSIKOB. MEPEUUCTIATh U XapaKTepU30BaTh
Jemoncmpavyuu: byHKIIMU OEJIKOB
Tabauysl u cxemol: «CTpoeHue
MOJIEKYJIbI OEJKa.
Obopyodosanue. CBETOBOW MUKPOCKOII,
MUKpOTpenapaThl
3.3 | depMeHTHI — depMeHTHI — OUOJIOTHYECKUE PackpsiBaTh copepkaHle TEPMUHOB U
OHOJIOrMYeCcKHe KaTaJau3aTop.l. MOHSTHI: (PEPMEHTHI, aKTUBHBIN LIEHTD,
KaTaJnu3aTophbl CrpoeHue GpepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas COeU(PpUUHOCTD,

cyOcTpaTHas cenupuIHOCTb.
KodepmenTsl. Buramunsi.
Otnuuusa pepmMeHTOB

OT HEOPTraHUYECKUX KaTaJIn3aTOPOB.

Ko(hepMEHTHI, OCITKN-aKTHBATOPHI U
OCIIKU-UHTUOUTOPHI.

Yka3bIBaTh OTINYUS (DEPMEHTOB

OT HEOPTAaHWYECKUX KaTaIn3aTOPOB.

31




denepanbHas padouast nporpamma | buomorus. 10-11 kimaccel (0a30BbIil YpOBCHB)

Hemoncmpavyuu:

Tabauyet u cxemwvr: «CTpoeHue
dbepMmeHTay.

Obopyoosanue.: 000pyI0BaHUE
JUISl TIPOBE/ICHUST HAOJIOICHHH,
VU3MEPEHUM, SKCIIEPUMEHTOB.
Jlabopamopnvle u npakmuueckue
pabomul:

Jlabopartopnas padora Ne 1. «3yueHue
KaTaJTUTUICCKON aKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMUIa3bl
WIHM KaTalla3bl)»

OOBICHATH poJib (hEPMEHTOB

B (O YHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B [IPOMBIILJICHHOCTH, B MEJUIIUHE,

B IIOBCEJHECBHOM >KM3HU YEJIOBEKa

3.4

Yrnesoasl. JInmmmael

VYTreBopl: MOHOCAXapuIsl (TIIFOK03a,
prbo03a u 1e30Kcupud03a), Tucaxapuiabl
(caxapo3a, JJakT03a) U MOJIUCAXAPHUJIBI
(kpaxmai, TJIMKOTeH, LEJUTI0103a).
buonornyeckue GyHKIIMU yTIEBOIOB.
JIMmuaBl: TPUTIIALCPUIBI,
dbochomunuasl, CTEPOUIBI.
I'uapodunbHO-THAPOPOOHBIE CBOICTBA.
buonornyeckue GyHKIMH TUTTAOB.
CpaBHeHuUE yriieBOJI0B, OETTKOB U
JUTUI0B KaK UCTOYHUKOB DHEPTHH.
Hemoncmpauyuu:

Tabauywl u cxemol. «YTIIEBOIBI,
«JInuaery.

Obopyoosanue: 000pya0BaHUE

PackpbiBath copepkaHne TEPMUHOB U
MOHSATUMN: YTJIEBOJIbI, MOHOCAXaPH/IbI,
JUCaXapu/Ibl, TOJIUCAXaPUIbI, TIIIOK03a,
pubo03a, ae30kcuprbdo3a, caxaposa,
JAKTO3a, MalIbT03a, IEJUTI0I032
(keT4aTKa), Kpaxmal, TITUKOTeH;
JUTUJbI, TPUTTIALIEPUIBI (KUpBI, Macia),
dbochoaunuabl, CTEPOUIbI.
XapakTepu3oBaTh YriaeBObI, JTUIUIbI
KaK KJIACCOPTaHUYECKUX COCIMHCHUM.
KnaccuduimpoBaTh yrieBoabl U JIUNIBI
10 CTPOCHUIO; TIEPEUHCIIATh (PYHKITUU
YTII€BOIOB U JIUTIUOB.

CxemaTudecku U300paxkaTh CTPOCHUE
MOJIEKYJI YTJIIEBOJIOB, JTUTHIOB
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JUISL TIPOBEICHUS HAOJIFOICHHH,
U3MEPEHUM, IKCIIEPUMEHTOB

3.5 | HykneuHoBblie Hyxkneunossie kucnorsi: JJHKu PHK. PackpsiBaths conepkanve TEpPMUHOB U
KUCIOThL. AT® Hykneotuaer — MOHOMEpBI TIOHSITHI: 1€30KCUPUOOHYKIEUHOBAS
HYKJIEMHOBBIX KUCIIOT. CTpoeHue u kuciora (JIHK), pubonykiennoBas
¢ynakuu JIHK. Ctpoenue u GpyHKIIMUN kuciora (PHK), nykneorun,
PHK. AT®: ctpoenue u GpyHKIHH. MOJIMHYKJICOTUAHAS LETIh
Jemoncmpavyuu: (MOMMHYKJICOTH]T), KOMIUIEMEHTAPHOCTb,
Ilopmpemui: [Ix. YorcoH, ®@. Kpuk, dbyukuu JTHK (xpanenue u nepenaya
M. Yuikunc, P. @paHkivH. HACJIEJICTBEHHOM MH(OpMAIINN); BUJIbI
Tabauywl u cxemvl: PHK (uadopmanuonsas, TpaHcIOpTHas,
«Hyxnennossie kucnotsr; JJTHK», pubocomanbHasi); aneHo3uHTpudocdar
«buocunres 6enkay, «CTpoeHue (AT®), makpospruueckas CBs3b.
MoJieKyibl ATOx. XapakTepu3nupoBaTh HYKJICUHOBBIC
Obopyoosanue.: CBETOBOW MUKPOCKOTII, KHUCJIOThI KaK XUMHYECKHE COSTMHEHUS U
MUKPOIIpEnapaThl HOCHUTEJIU HACIIECTBEHHOM
uH(pOopMaInu.
OTmeuaTh 0OCOOEHHOCTH CTPOCHUS
MoJIeKYN HykjIenHOBBIX KucioT (JJHK,
PHK) u ATO.
CxeMatnuecku U300paxkaTb CTPOCHUE
HYKJICOTUIOB, MOJIEKYJl HYKJIECMHOBBIX
kuciaor, ATD
3.6 | UcTopus u METOIbI [{utonorust — Hayka O KJIETKE. PackpsiBaTh copepkaHue TEPMUHOB U

W3YYEHUSI KIETKH.
Knerounas teopus

Knerounas teopust — npumep
B3aUMOJICHCTBHS HIeH 1 (PaKkTOB
B HAYYHOM ITO3HAHUH.

ITOHATHUI: KJIETKA, IUTOJIOT U,
PacKpbIBaTh CONEPIKAHUE MOJI0KECHUN
KJIETOYHOU TEOPUH.
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Mertobl U3ydeHus1 KIETKHU.
Hemoncmpavyuu:

Ilopmpemur:

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

M. Ilnevinen, K. bap, P. Bupxos.
Obopyodosanue. CBETOBOW MUKPOCKOII,
MHUKPOIIpENnapaTbl pacCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUAIbHBIX KIIETOK;
PUCYHKHU ¢ MHKpodoTorpadusimu

KJICTOK, IMOJIYYCHHBIC C IIOMOIIBIO
CBCTOBOI'O U DJICKTPOHHOI'O MHUKPOCKOIIa

[lepeuncnsaTe 1 XapakTepU30BaTh
OCHOBHBIE METO/Ibl U3YUCHHS KIICTKU:
(MpUTOTOBIIEHUE CPE3OB,

OKpallMBaHUE, MUKPOCKOIUPOBAHUE,
HEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHE
KJIETOK M TKaHEM )

3.7

Kierka
KaK IIeJIOCTHAS
JKUBasi CHCTEMA

Kinerka kak nenoctHast xuBasi CUCTEMA.
OO0mre npu3HaKU KIETOK: 3aMKHYTasl
Hapy>kHast MemOpaHa, moJiekyssl JJHK
KaK F'€HEeTUYECKUH armapar, cCuctemMa
cuHTe3a Oenka. THUIIbI KJIeTOK:
AYKapUOTHUYECKAs U IPOKAPUOTHYECKAS.
OCco0EHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka Gakrepuii. CTpoeHue
9YKapUOTUYECKON KIIeTKH. OCHOBHBIE
OTJINYUSA PACTUTEIBbHOM, JKUBOTHOUN U
rpuOHO Ki1eTku. [loBepxHOCTHBIE
CTPYKTYpHI — KJIETOUHAsI CTCHKA,
TJIMKOKAJIUKC, UX (YHKIUH.
[Tnazmarnyeckas memOpaHa, ee CBOMCTBa
U QYHKIIH.

PackpbIBath copepkaHue TEPMHUHOB H
TIOHSITHI: KJIETKHU (9yKapUOTHYECKas,
MpOKapUOTHUECKas ), Tua3MaThuIecKas
MeMOpaHa (TutazmanemMma), TIIHKOKAITUKC,
TPAHCIIOPT BEIIECTB (ITAaCCUBHBIH,
aKTHBHBIN), SHIOIIUTO3 ((parouuros,
MUHOIIMTO3), SK30I[UTO3, KJIETOYHAs
CTEHKA, HYKJICOUI.

CpaBHUBaTh MEX1Y COOOM
HYKAPUOTHUECKHE U TTPOKAPUOTHUECKHUE
KJIETKHA, OTMEYaTh CXOJCTBO U Pa3INIMsI
B CTPOCHHMH KJIETOK OaKTepui,
YKUBOTHBIX, pACTEHUH U rPrOOB
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Hemoncmpavyuu:

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

T. llIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHue
AYKapUOTUYECKOU KIETKN», «CTpoeHue
KUBOTHOM KJIETKN», «CTpOEHUE
pacTUTENBHOU KIETKW», «CTpoeHue
NPOKAPUOTUUECKON KIIETKM.
Obopydosanue. CBETOBOM MUKPOCKOTI,
MUKPOIIPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATbHBIX KJIETOK

3.8

Ctpoenue
AYKaAPUOTUYECKOU
KJICTKH

[luToruazma u €€ OpraHoOU/IbI.
OnHomMeMOpaHHbIE OPraHOUAbI KJICTKU:
OIIC, anmapart ["'onbaxu, TM30COMBI.
[TonmyaBTOHOMHBIE OpPTaHOU bl KJIIETKH:
MUTOXOHJIPUH, TIIACTHUIBI.
[IporcxoxaeHne MUTOXOHIPUN U
wiactua. BuapimiacTu.
HememOpaHHbie OpraHOUIbl KJIETKU:
pUOOCOMBI, KIIETOYHBIN TIEHTD,
HEHTPUOJH, PECHUYKH, KTYTHUKH.
OYHKIUU OPTraHOUIOB KIIETKH.
Bxnrouenus.

Anpo — perynsaTOpHbIN IEHTP KIETKH.
Crpoenue sqpa: saepHasi 00004Ka,
KapHoIlia3Ma, XpOMaTHH, SIPBIIIKO.

PackpwiBath cojepkaHHe TEPMHHOB U
MOHSATHI: IIUTOIIa3Ma, OPTaHOMIBI,
sHaomIazmMaruyeckas cetsb (I1C),
armapaT [ oJbKH, JTH30COMBI, BaKyOJlb,
MUTOXOHJIPHH, TUTACTHJIBI (XJIOPOTLIACTHI,
XPOMOTIIIACTBHI, JICUKOILIACTHI),
prOOCOMBI, MUKPOTPYOOUYKH, KIICTOUHBIH
HEHTp (LIEHTPOCOMA), PECHUYKH,
KTYTHKH, BKIIOYCHHS, SO, sICpPHAS
000J10YKa, KapuoIljia3Ma, XpOMAaTHH,
SIPBITIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE 3YKAPUOTUICCKOM
KJICTKH 110 U300paKCHUSIM |

Ha MUKpOIIpernaparax;
KJIACCU(PUITMPOBATH OPTaHOUIBI
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XpoMocoMbl. TpaHCHOPT BEIIECTB

B KJIETKE.

Jemoncmpavyuu:

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

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

P. Bupxos.

Tabnuysl u cxemwvl: «CTpoeHHE
AYKapUOTUYECKOU KIETKN», «CTpoeHue
KUBOTHOM KIIETKN», «CTpoeHue
PaCTUTENBHOU KIETKN», «CTpoeHune
IPOKAPUOTUYECKON KIIETKN,
«CTpoeHue sipa KIESTKU.
Obopyodosanue.: CBETOBOW MUKPOCKOII,
MUKPOTpENnapaTbl PACTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopnvle u npakmuueckue
pabomui:

Jlaboparopnas pabora Ne 2. «3yuenue
CTPOCHHUSI KJIETOK PacTeHUH, )KUBOTHBIX U
OakTepuii Moj MUKPOCKOTIOM Ha TOTOBBIX
MUKpPOIIpenaparax U UX OMHCAHUE»

B 3aBUCUMOCTH OT OCOOCHHOCTEH MX
CTpoeHus (0OIHOMEMOpaHHbIE,
IByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OIMHCHIBATh (DYHKIIMH KaXKIOTO
OpraHouJia B KJIETKE.
XapakTepu3oBaTh KICTOYHOE SJIPO KaK
MECTO XpaHEeHus, nepeaavu (yIBoeHue
XPOMOCOM) U peau3aluu
(TpaHCKpUIILIKS ) HACTIEACTBECHHOM
uH(pOpMAaIUU KIETKH.

[lepedncnsaTh ¥ ONMUCHIBATH KOMITOHEHTHI
aapa u ux QpyHKIuu;

CxemMaTU4HO M300pakaTh CTPOCHHE
PaCTUTEIBHON 1 KUBOTHOW KIJICTKH.
OOBICHATH OMONOTUYECKOE 3HAUCHHE
TpPaHCIIOPTA BEIIECTB B KIIETKE

Ntoro yacoB 1o reme 8

Tema 4. /KuzHenesiTeIbHOCTh KIETKH

4.1 | OOGmeH BeIIecTB. 2 OOmMeH BemecTB, WK METa00IHU3M. PackpsiBaTh cofep:kaHue TEPMUHOB U
[lmactuueckuii Accumunsnus (TUIaCTUYECKUT OOMEH) MOHSITUI: OOMEH BEIIECTB U
ooMeH. DoToCHHTE3. U TUCCUMMJIISALINS (SHEPTETUYECKUMA MpeBpalleHne YHepruu (MeTadoIu3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCHMUJIALINS, TJIACTUYCCKUI OOMEH,
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npoiiecca Merabonusma. Poib 3akoHOB
COXpaHEHMS BEIECTBA U YHEPTUU

B TIOHUMaHUHM MeTabom3ma. Turbl
oOMEHa BEIEeCTB: aBTOTPO(DHBINA U
rereporpodubiii. Ponbs dhepMeHToB

B 0OMEHE BEIIECTB U MPEBPAICHUU
JHepruu B Kiietke. orocunHres.
CaeroBast 1 TeMHOBast (pa3bl
¢dorocunTe3a. Peakimu gporocunTesa.
DddexTuBHOCTH (HOTOCUHTE3A.
3HaueHue (HOTOCUHTE3a JJIsl )KU3HU

Ha 3emuie. BiausiHue yciaoBuid cpesl
Ha ()OTOCUHTE3 U CIOCOOBI MOBBIIICHUS
€ro MPOTYKTUBHOCTH y KYJIbTYPHBIX
pacTeHUM.

XeMOCHUHTE3. XEMOCHHTE3UPYIOLINE
OakTepun. 3HAYCHUE XEMOCUHTE3a
IUIS KM3HHU Ha 3eMIie.

Hemoncmpayuu:
Ilopmpemwi: K. A. Tumupszes.

Tabauywl u cxemwvl: «XITOPOILIACTY,
«DorocuHTE3»

JACCUMMIISIITUS, SHEPTETUICCKUIA OOMEH,
dboTtocunTes, GoTONINU3,
dbochopunupoBaHue, MePEeHOCTUK
MIPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (hOTOCUHTES, IMPOIECCHI,
MIPOTEKAIOIIINE B CBETOBOM U TEMHOBOM
daze.

BbISBISTH IPUUUHHO-CJIEICTBEHHbIE
CBSI3M MEX/Ty TTOTJIOIICHUEM COJIHEYHOMN
SHEPTHUH XJIOPOPUILIOM U CHHTE30M
Mosekyn ATO.

CpaBHUBATh UCXO/IHBIC BEILIECTRA,
KOHEYHBIE TPOAYKTHI U YCIOBUS
MPOTEKAHUA PEAKIIUN CBETOBOU U
TEMHOBOH (a3bl (HOTOCHHTE3A;
CpaBHUBaTh (POTOCUHTE3 U XEMOCHHTE3.
OneHuBaTh 3HaYCHUE (POTOCUHTE3A U
XEMOCHHTE3a IS )KU3HU Ha 3emiie

4.2

DHEPreTUYECKUil
obmeH

DHepreTuueckuii 0OOMEH B KJIETKE.
Paciuernienue BemecTB, BbIIEICHUE U
AKKyMYJIMPOBAHME JHEPTUU B KIIETKE.
Dtarbl 3HEPreTUYEeCKOro 0OMeHa.
I'mukonus. bpoxxenuen ero BUbL.

PackpbiBaTh conepkaHUEe TEPMUHOB U
TIOHSITHI: SHEPTETUYECKHUIA OOMEH,
TJIUKOJIU3, MOJIOYHOKHUCIIOE OpOoXKeHue,
CIMPTOBOE OpOoXKeHUe, OUOIOTrHIYECKOe
OKHCJIEHHE, KJIETOYHOE JbIXaHUE,
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Kucnopoanoe okucnenue, uin
KJIETOYHOE JibIxaHue. OKUCIUTETbHOE
dbochopunupoBanue. IGhHEKTUBHOCTh
HHEPreTUYECKOT0 OOMEHA.
Hemoncmpayuu:

Tabnuysl u cxemvl: «TUTBITATAHUS,
«Metabonuzmy», «MUTOXOHAPUS,
«QHEepreTuyecKkuii 0OMeH»

JTUCCUMMIIALUS, (DEPMEHT.
XapaktepuzoBarb 0OMEH BEUIECTB U
MpEeBpAILEHUE SHEPTUU (METabOoIU3M)
KaK OJTHO UX CBOWCTB >KHUBOTO.
[TepeuucnsaT 0COOEHHOCTHU
IUTACTUYECKOT0 U HHEPTeTHYECKOTO
oOMeHa B KJIETKE; YCTaHABJINBATh
B3aMMOCBSI3b MEX]Ty HUMH.

Pa3znuuate TUIBI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPO(DHBIN U
reTepoTpOodHBIiL.

OnuckIBaTh ATaIbl SHEPTETUYECKOTO
oOMeHa (TT0IrOTOBUTEILHBIMH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN)

Y CPAaBHUBATh UX MEXIY COOOM.
XapakTepru30BaTh PEaKINH TJINKOIN3a,
Opo’KeHusl, KJIETOYHOI'O JbIXaHMUs;
BBISIBJISITH IPUYUHHO-CIICCTBECHHbBIE
CBSI3U MEX]Y TJIMKOJIN30M, KJIETOYHBIM
JIIXaHUEM U CHUHTE30M MOJeKyiI ATO.
CpaBuuBaTh 3HEKTUBHOCTD
OECKHUCIOPOTHOTO U KUCIOPOIHOTO
ITAroB

4.3

BbuocuuTes Oenka

Peakupn MaTpuyHOro CMHTE3A.
I'enernyeckas undopmanus u JTHK.
Peanuzaums reHeTuyeckoi
uH(}OpMaIINK B KIIETKE.

PackpreiBaTh cojqiep:kaHue TEPMHUHOB
U NOHATUH: T€H, TeHETUYECKUH KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIUS,
TPaHCJISKMS, KOJOH, aHTUKOOH,
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['eHeTnyeckuil KO MEro CBOMCTRA.
TpaHCKpUIILUA — MATPUYHBIN CUHTE3
PHK. Tpaucnsius — buocunTes Oenka.
Otanel TpaHciiaiuu. Koguposanue
aMHUHOKHUCIOT. Ponbs prubocoms
OnocuHTe3e OelnKa.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konb1os.

Tabauyvt u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenne u GyHKITMOHUPOBAHKE TEHAY,
«CunTes Oenkay, «Permmukamus JTHKy,
«I"eHeTUYECKHl KoY.

Obopyodosanue. MOJIETN- aNTUTUKAIIUN
«Y nBoenne JIHK u Tpanckpunums»,
«buocuHTe3 O6enka»

pubocoMa, IIeHTpabHasl JOTMa,
MOJIEKYJIsIpHAsi OMOJIOT Ul

OrnpenensTh CBOMCTBA FT€HETUYECKOTO
KOJia (TPUILUIETHOCTh, OJJTHO3HAYHOCTb,
BBIPOKJICHHOCTh, YHUBEPCAIILHOCTD,
HEMEPEKPbIBAEMOCTb, HEIIPEPHIBHOCTH ).
OnuchIBaTh 3TaMbl pean3aluu
HACJIEICTBEHHON MH(POPMAIINU B KIIETKE.
CpaBHUBATh peaklMi MaTPUUYHOTO
cuntezaMonekyn PHK u Oenka B kieTke

4.4

Hexmnerounslie
(OpMBI KU3HU —
BUPYCHI

Hexnerounsie GOpMBbI )KU3HU — BUPYCHI.
Uctopust OTKpHITUS BUPYCOB

(. Y. IBanoBckwmit). OcobeHHOCTH
CTPOCHUS U KU3ZHEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenui,
YKUBOTHBIX U YEJIOBEKA, BHI3HIBAEMBIC
BUpycamu. Bupyc ummyHnoneduimra

yenoBeka (BY) — Bozoynurens CIT/Ia.

OO0parHast TpaHCKPUIIIIUS, PeBEpTa3a u
uHTerpasa. [Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX
3a00seBaHUM.

PackpeiBath cofep:kaHue TEPMUHOB H
NOHATUIN: BUPYC, BUPYCOJIOTUs, KaIlCUI,
O0aktepuodar, BUpyc UMMYHOepHITITa
yenoBeka (BMIY), oHKOreHHbIe BUPYCHI.
XapakTepru30oBaTh BUPYCHI KaK
HEKJIETOUHYIO (OpMY KU3HU;
OCOOEHHOCTH CTPOEHHMS U
KU3HEJEATEIbHOCTH BUPYCOB.
OmnuceBaTh )KMU3HEHHBIN 1IMKJI BUPYCOB
UMMYHO/Ie(PHUIINTA YeTIOBEKA; pa3IuvaTh
Ha pucynkax BTM ((Bupyc TabauHoOM
Mo3aukn), bakrepuodar, BUY.
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Hemoncmpavyuu:

Hopmpemuwi: J1. . iBaHOBCKMI.
Tabauywvl u cxemvi: «Bupycbi»,
«baxrepuodarn»; «CtpoeHue u
*U3HeHHbIN Uk Bupyca CITN /da,
Oakreprodaray.

Obopyoosanue: MOAENIb CTPYKTYPbI
JAHK; MarauTHast MoAelb-anIInKaIs
«CTpoeHHUE KIETKN»

OOOCHOBBIBATH M COOTIOJATH MEPHI
PO HIAKTUKH pacpOCTpaHEHUS
BUPYCHBIX 3a00JICBaHUIA
(pectiupaTopHBIE, JKETyT0THO-
KUIIIEYHBIC, KIICIIEBOMN dHIEhATHT,
BUY-undexims)

Utor

O 9acCoB II0 TEME

6

Tema 5. PasMHOKeHHe W MHIAMBUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIeTKU. Muto3

1

KieTounsIi MUKII, WX )KU3HESHHBIN 1K
kieTku. MHTepdasza u MUTO3.
[Ipomecchl, mpotekaromue B uHTEpdase.
Pennukanusa — peakuyst MAaTpuyHOT O
cunre3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HA0Op — KAPUOTHII.
JIMIITOUAHBIN Y ranaouIHbINA
XPOMOCOMHBIE HA0OPhI. XPOMATHU/IBI.
[{uTosornyecknue OCHOBBI Pa3MHOKECHUS
Y UHAUBUYaJIbHOTO Pa3BUTHS
OpraHu3MoB. [lefneHne KIeTKu — MUTO3.
Craaun muto3sa. [Iporeccsl,
MIPOUCXOISIINAE HA PA3HBIX CTAIUIX
MHTO3a. bHOJIOrnuecKui CMbICII MUTO3A.
[Tporpammupyemasi THOEIb KIETKU —
arornTo3.

PackpriBaTh copepkaHre TEPMHUHOB U
MOHSITH : KJIETOYHBIN 1TUKJI, HHTEpda3a,
penyIUIMKaLus, XpOMOCOMa, KApUOTHIIL,
ranjJouHBINA, JUIJIOWIHBIN
XPOMOCOMHBIN HA0Op, XpOMaTHU/IbL;
MUTO3 €ro ctaauu: npodasa, meradasa,
aHadasa, Tenodasa.

OnuceIBaTh )KU3HEHHBIN LUKJI KJIETKU;
MEPEUYUCIISITh U XapaKTepU30BaTh
MEePUO/Ibl KJIETOUYHOTO IUKJIA,
CPaBHHUBAThH UX MEX]Y COOOI1.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPAaBHUBATH
XPOMOCOMHBIE€ HA0OPBI KIIETOK.
CpaBHUBATh CTAIMM MUTO3A.
PaznuyaTh Ha MUKpoOIpenaparax
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Hemoncmpavyuu:

Tabnuywl u cxemot: «KIeTOUHBIN UKIIY,
«Pemmukanus JJHK», «Ctpoenue
XpPOMOCOMBI», «MHUTO3»; MarHUTHas
MoOeNb-anIuTuKaIus «Jlenenue KieTkny;
mozeins JJHK.

Obopydosanue.: CBETOBOM MUKPOCKOI 1
MuUKporpenapat «KaprnokuHes B KieTKax
KOpEIIKa JIyKay.

Jlabopamopnule u npakmuueckue
pabomui:

Jlaboparopnas pabota Ne 3.
«Habmroienrne MuTo3a B KIIeTKax
KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIpenaparax»

H PUCYHKaX CTaJIlMK MUTO34.
PaCKpBIBaTB OMOJOTHYECKHI CMBICTT
MHTO34a

5.2

Dopmbl
Pa3sMHOXKEHUS
OpraHu3MOB

dopMBbI pa3MHOXKEHUST OPTaHU3MOB:
Oecrosoe u TMOJI0BOE.

Bunbr 6ecronoro pa3sMHOXKEHHUS:
JICJICHUE HAJIBOE W TIOYKOBAHUE OJ[HO-
Y MHOTOKJIETOYHBIX, CIIOPOOOPA30BaHUE,
BEreTaTUBHOE Pa3MHOKCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €T0 3HAUYCHUE
TUTSICEITTCKITHH.

[TomoBoe pa3sMHOXKEHHE, €TI0 OTIUIHS
oT Gecrosoro.

Jemoncmpavyuu:

PackpbiBaTh cojiep>kaHle TEPMUHOB
Y ITOHATUI: PA3MHOKEHHE, KIIOH,
MOJIOBBIE KJIETKU (FaMEThI),
SAUUEKIIETKA, CIIEPMATO30M/I, 3UT0TA,
JICJIEHHE HAJIBOE, TOYKOBAHME,
cropyJianusi, pparMeHTanus,
BErE€TaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOKEHUE, OIbLICHUE,
JIBOMHOE OIUIOJJOTBOPEHUE, TOJIOBBIE
’KeJle3bl, CEMEHHUKH, STMYHUKH,
OIUTOAO0TBOPEHUE (HAPYKHOE,
BHYTpEHHEE).

41



denepanbHas padouast nporpamma | buomorus. 10-11 kimaccel (0a30BbIil YpOBCHB)

Tabnuysl u cxemvl. «PopMbI

Pa3MHOKCHHA OPTaHU3MOB, «I[BOﬁHOC

OIUIOJIOTBOPEHUE YIIBETKOBBIX
pacteHui», «Jlenenue KieTku
Oaktepun», «BereraTuBHOE
pa3MHOXXEHUE pacTeHui», «CTpoeHue
MIOJIOBBIX KJIETOK»

XapakTepu3zoBaTb OCOOEHHOCTH

1 3HaYeHHEe 0eCIoI0ro U MoJ0BOro
Crioco00B Pa3MHOKEHMUSI.

Brinenste BUABI O€Coaoro
Pa3MHOXEHUS; BBISIBIATH B3aUMOCBSI3U
Mexy hopMamMu U ciocodamu
Pa3MHOXKEHUS, U UX OMOJIOTUIECKUM
3HAYCHHEM.

Bnaners npuémaMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX PaCTCHUN
(Ha mpyMepe KOMHATHBIX ).
XapakTepu30BaTh MOJIOBBIC KIETKH:
SIMEKIIETKH, CIIEPMaTO30HU/IblI;
BBISIBJIITH OCOOEHHOCTH

UXCTPOCHHS

5.3

Meiios

Meiio3. Craguu meiiosa. [Ipoueccsl,
IIPOUCXOJAIINE HA CTANMUIX MENO03a.
IloBenenne XxpoMoCcOM B MEHUO3E.
Kpoccunrosep. buonornueckuii cMbiC
Y 3HAYEHHE MEHo3a.
Jemoncmpavyuu:

Tabnuywvl u cxemol: «JleNCHUEKIECTKN,
«Meio3y.

Obopyoosanue: monens JTHK;
MarHuTHas MOJIEb-alIuTuKaIys
«/lenenune KIETKN»

PackpsiBaTh copepkaHue TEPMUHOB U
MMOHSATHH: ME03, KOHBIOTaIl1s
XPOMOCOM, TIEPEKPECT (KPOCCHUHTOBED)
XPOMOCOM, TaMETHI.

XapaxkTepu3oBaTh MEHO3 KaK CIocoo
KJICTOYHOT'O JCJICHUS, OMUCHIBAThL MEHO03
110 CTAJAUSIM; CPAaBHUBATh CTAJIUU Melo3a
1 MHUTO3a.

Paznnuares Ha pUCyHKax CTaauy Meno3a;
pacKpbIBaTh OUOJIOTHYECKOE 3HAUCHUE
Meio3a
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5.4 | O6pazoBanue u ["amerorenes — nporecc 0opa3oBaHus PackpsiBaTh cofiep:kaHue TEPMUHOB U
Pa3BUTHE MOJOBBIX MOJIOBBIX KJIETOK YKHUBOTHBIX. MOHSITHI: TAMETOI'€HE3, CIIEPMATOreHE3,
KJICTOK. [TonoBeie xene3bl: CEMEHHUKU U OOr'€He3, CIIEPMAaTO30H]], AKPOCOMa,
OmiogoTBOopeHue auaHukd. OOpa3oBaHuE U pa3BUTHE AUIIEKIIETKA, TOJISIPHBIC TEIbIIA.

MOJIOBBIXKJIETOK — raMeT (CIepMaTo30u/l, | XapakTepu30BaTb 0COOCHHOCTH
SMIEKIIETKAa) — CIIEpMATOreHe3 U raMeToreHe3a y >KUBOTHBIX M €0 CTa/IUU;
ooreHe3. OCOOEHHOCTH CTPOCHHUS MOJIOBBIE KJIETKH KUBOTHBIX U ONTUCHIBATH
SIMIEKIIETOK U CIIEPMaTO30UI0B. MPOLIECC UX PA3BUTHSL.

OmnonorBopenue. [lapreHorenes. CpaBHUBATh CIIEPMATOre€HE3 U OOTEHE3.
Jlemoncmpayuu: OnuceIBaTh OIJIO0TBOPEHHE,

Tabauyet u cxemwl.: «IIpsmoen Hempsimoe | OMOTOIMYECKOE 3HAYEHUE

pa3BuTue», «l'ameTorenes OILTOAOTBOPEHUS

y MJICKOTHMTAIOIIUX U YEJIOBEKa.

Obopyodosanue.: Mosienb MeTadazHon

XPOMOCOMBI, MUKPOCKOTI,

MUKpornpenapaThl «CrnepmMaTo30U/1bl

MJICKONUTAIOIIETO», «SIHIeKIeTKa

MJIEKOTTUTAIOLIET 0.

Jlabopamopnuie u npakmuuecxkue

paodombol:

Jlaboparopnas pabota Ne 4. «3yuenue

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIMpenapaTax»»

5.5 | UunuBuayansHOE NunuBuayanbHoe pa3BuTre (OHTOreHe3). | PackpbiBaTh coliepxaHue TEPMHUHOB
pazBUTHE OMOpHOHANILHOE Pa3BUTHE U TOHSATUNA: OHTOT'€HE3, YMOPUOT CHE3,
OpPraHU3MOB (aMOpuorenes). DTanbl SMOPUOHATILHOTO | 3UT0Ta, IpOOJIeHHE, OJaCTOMEpHI,

Pa3BUTHA Yy IO3BOHOYHBIX JKUBOTHBIX!

MopyJa, 6yactysa, 6J1acToleNb,
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AOpoOJieHne, racTpyIsilus, OpraHoOreHes.
[TocTamOproHanbHOE pa3BUTHE. THUIIBI
OCTAIMOPUOHAILHOT'O Pa3BUTHSL:
psIMOE, HE NpsIMOe (JIMYMHOYHOE).
Biusinue cpenbl Ha pa3BuUTHE
OpPTaHHU3MOB; (PaKTOPHI, CIIOCOOHBIE
BBI3bIBAaTh BPOXKJ/ICHHbBIEC YPOJCTBA.
Poct n pazButne pacrennii. OHTOreHe3
[BETKOBOI'0 PACTEHUS: CTPOCHHUE CEMEHH,
CTaJUM Pa3BUTHSL.

JHemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC CTaIUN
OHTOreHe3a», «lIpsmoe u Henpsimoe
pa3BuUTHEY, «/[BOMHOE OIMI0I0TBOPEHHE
YUBETKOBBIX PACTCHUI)

ractpyJia, HelpyJia, OpraHOr€He3;
3apOJIBIIIEBBIC TUCTKU: IKTOIEPMA,
M€30/IepMa, SHTOJIEPMa;
MOCTAMOPUOHAILHOE PAa3BUTHE: TIPSAMOE
1 HenpsaMoe (JIMIMHOYHOE); MeTaMop(do3,
Meracriopa, MUKpOCIiopa, MbLUIbIIEBOE
3€pHO, CIEPMHUH, 3aPOABIIIEBBIA MEMIOK,
JIBOITHOE OIUIOJJOTBOPEHUE.

OnpenensiTe 3Tanbl YSMOPUOHAIBHOTO
pPa3BUTHUA XOPJIOBBIX HA CXEMaX U
npenaparax v OMUChIBaTh MPOLIECCHI,
MPOUCXOIAIIME HAa KaXIOM JdTare.
CpaBHUBATh MEPUOBI OHTOIEHE3A;
psIMOE U HETIPSAMOE (JTMYMHOYHOE)
NOCTAIMOPUOHAIIEHOE Pa3BUTHE,
3apOJIBIIIN YETIOBEKa U APYTUX
XOPIOBBIX.

OOBsACHATH OMOJTOTUYECKOE 3HAUCHUE
pa3BUTHs C METaMOp(HO30M;
OTpHULIATEIHHOE BIUSHHUE AJTKOTOJIs,
HUKOTHHA U APYTUX TEPATOrE€HHBIX
(bakTOpOB Ha pa3BUTHUE 3aPO/IbIIIIA
YeJIoBeKa.

OnuceIBaTh IPOIECC TBOMHOTO
OIUTOOTBOPEHUS Y IBETKOBBIX
pacTeHui

HToro yacoB 1o Teme
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Tema 6. HacJieAcTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

6.1 | I'eneruka — HayKa 1 [Ipenmer u 3ana4M TEHETUKH. PackpsiBaTh conepkaHue TEPMUHOB U

0 HACJIEICTBEHHOCTH Ponb nutonoruu u sSMOpHOIOTUN MOHSITUI: T€H, TeHOM, T€HOTHI, (PEHOTHII,

Y U3MEHYUBOCTH B CTAHOBJICHUM I'€HETUKU. Bxiasn XPOMOCOMBI, aJUIeJIbHbIEC TeHbI (AJLJIEN),
POCCHICKUX ¥ 3apyOCKHBIX YUCHBIX B rOMO3UI'0Ta, T€TEPO3UTr0Ta,
pa3BUTHE T€HETUKUA. METOIbI TEHETUKH | TOMUHAHTHBIA MPU3HAK (TCH),
(TUOPHUIOIOrMYECKUM, pELEeCCUBHBIN PU3HAK (T€H), YhCTast
LATON€HETUYECKUN, MOJIEKYJIIPHO- JIUHUSL, TUOPU/I.
TEHETUYECKU). IlepeuncisaTe U XapakTepU30BaTh
OCHOBHBIE T€HETUYECKUE TTOHATHUS. METO/Ibl TEHETUKHU: THOPHUI0IOT UUECKUMA,
['eneTnueckasi CAMBOJIMKA, UTOT€HETUYECKHM, MOJIEKYJISIPHO-
UCIIOJIb3YEMAsl B CXEMaX CKPEIUBAHUN. | TEHETUYCCKHUI; JOMHUHAHTHEIC U
Hemoncmpayuu: PELIECCUBHBIE TPU3HAKU PACTEHUM U
Ilopmpemuwi: I'. Mennens, T. Mopras, YKUBOTHBIX.
H. W. BaBuiios, C. C. YUeTBepuKOB, [Tonp30BaThCsl TEHETUYECKON
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTUEN W CHMBOJIMKON
Obopyoosanue: MOJENb- ANITUTUKAIIHS JUISL 3aMUCU TEHOTUIIMYECKUX CXEM
«MOHOTHOPUIHOE CKPEIIUBAHUE, CKpCIIUBAHUS
repOapuii «I'opoX MOCEBHOM

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACIIEIOBAHUS PackpbiBaTh conepkaHue TEpPMUHOB

HACJIEI0BAHUSA MIPU3HAKOB, YCTAHOBJICHHBIE Y TIOHSTUNA: MOHOTUOPHUIHOE

IIPU3HAKOB. I'. Mennenem. MoHOTHOpHIHOE CKpelrBaHue, (QCHOTUITMYECKUE

MounorubpuaHoe CKpeluBaHue. 3aKOHEITMHOO0pa3usl TPYIIIbI, THOPUIOTOTUYECKUN METO/I,

CKpELIMBAHUE ruOpUI0B IEPBOTO MOKOJIEHUS. [IpaBuiio | YMCThIC TUHUU, TOMUHUPOBAHKUE TE€HOB

JTOMUHUPOBAHMS. 3aKOH paclIeITICHUS
NPU3HAKOB. [ UITOTE€3a YUCTOTHI TaMeET.
[TostHOEM HEMOTHOE JOMUHUPOBAHUE.

(oJTHOE, HETIOTHOE), PACIICTUICHHUE
B TIOTOMCTBE.
OnuceIBaTh METOJIUKY MPOBEACHUS
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Hemoncmpavyuu:

Ilopmpemuwi: I'. MeHnensb.

Tabauywvl u cxemvl: «MOHOTHOPUIHOE
CKpELIMBAaHUE U €r0 [IUTOT€HETHYECKast
OCHOBa», «3aKOH PacUICIUIEHUS U €ro
UTOr€HETUYECKAs] OCHOBaY, «3aKOH
YUCTOTHI TaMET».

Obopyoosanue:

MoJienu-aniukanuu «MoHOruopuaHoe
cKpeliuBanuey, «Henonnoe
JOMUHHPOBaHUE», repoapuit «['opox
IIOCEBHON

I'. MenaeneMonbITOB IO U3YYECHUIO
HACJICIOBAHUS OJHOU Maphl MPU3HAKOB
y ropoxa MOCEBHOTO.

PackpbiBath conepskaHne 3aKOHOB
eMHOO00pa3usl THOPHUIOB MTEPBOTO
MOKOJICHUSI ¥ 3aKOHA PACIIETUICHUS.
OOBICHATH THIOTE3Y YUCTOTHI TAMET.
3anuchiBaTh CXEMbl MOHOTUOPHUIHOTO
CKpEIINBaHus1, OOBACHITH €ro
ITUTOJIOTMYECKUE OCHOBBI U PEIIaTh
reHeTUYECKHUE 3aauu

HAa MOHOTHOPHIHOE CKpEIIMBaHUE

6.3

JurubpuaHoe
CKpeIMBaHHE.
3aKOH HE3aBUCUMOT'0O
HacJIeI0BaHHUS
IIPU3HAKOB

JuruOpuaHoe CKpenBaHmue. 3aKoH
HE3aBUCHMOT0 HaCJIeOBaHUS
nmpu3HaKkoB. [{[uToreneTnueckre OCHOBBI
TUTHOPUIHOTO CKPEITUBAHMS.
AHanu3upyroliee CKpelBaHue.
Hcnonp30BaHue aHATM3UPYIOMIETO
CKpEIIUBAHUS ISl ONIpeIeNeHus
FE€HOTHUIIA OCOOHU.

Jemoncmpayuu:

Ilopmpemui: I'. Mennaens.

Tabauyvt u cxemwl: «JIurudpuaHoe
ckpemmBanuey, «lluromornyeckue
OCHOBBI IUTUOPUTHOTO CKPEILIUBAHUS».
Obopyodosanue. MOJI€Nb- aNITTUKAIUS
«lurnbpuaHoe CKpeIuBaHue»

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSATUM: TUTHOPUIHOE CKPEIIMBaHUE,
AHAIIM3UPYIOIIEE CKPEIINBAHUE.
OmmceiBaTh onbITH I'. Mennens

10 U3YUYCHHIO HACJIEAOBAHUS JBYX Nap
MIPU3HAKOB Y rOpOXa MOCEBHOTO.
PackpsiBaTh copep:kaHue 3aKOHA
HE3aBHUCUMOI0 HACJIEIOBAHUST TTPU3HAKOB.
[IpuMeHATh, MaTEeMaTUYECKUI pacueT
C IOMOIIBI0 METO/1a IEPEMHOKECHUS
BEPOSITHOCTEN U 3aIIUCh C TOMOIIBIO
(EeHOTUITMYECKUX PAJTUKATIOB
paCIIETUIEHU TPU3HAKOB Yy ITOTOMKOB
10 ()EHOTHUITY U TEHOTHITY.
3anuchIBaTh CXEMBI JTUTHOPHUIHOTO
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CKpeIBaHusl, OOBICHITH €ro
LATOJIOTUYECKUE OCHOBBI U pPEIIaTh
TCHETUYECKHE 3a1a4M Ha TUTHOPHUITHOE
CKpCILIMBAHUE

6.4

CremnieHHoe
HaACJIEIOBAHUE
MIPHU3HAKOB

CuernieHHO€E HacIe10BaHNE IPU3HAKOB.
Pa6ota T. Moprana 1o clierieHHOMY
HACJIEIOBAHUIO TeHOB. Hapyiienue
CLEIUICHHSI TEHOB B PE3YJIbTATE
KPOCCHUHTOBepa. XpOMOCOMHas TEOpus
HACJIEICTBEHHOCTH.

I'eneTnyeckue KapTel.
Jemoncmpavyuu:

llopmpemui: T. Mopras.

Tabnuywl u cxemoi: «Mero3y,
«['eHeTHUECKNE KapThl paCTEHUH,
KUBOTHBIX U YEJIOBEKAY,
«B3aumojieficTBrE alIeIbHBIX TEHOB.
Obopydosanue.: MUKpoOIpenapar
«/Ipozoduia» (Hopma, MmyTauuu Gopmbl
KPBUIbEB M OKPACKH TeJa), MUKPOCKOII,
Mozenp-anuinkanus «Ilepekpéct
XPOMOCOM.

Jlabopamopnuie u npakmuuecxkue
pabomul:

Jlaboparopnas pabota Ne 5. «M3ydenue
pE3yNbTaTOB MOHOTHOPUAHOTO

Y TUTHOPUIHOTO CKPEIMBaHUS

PackpriBaTh conepkaHle TEPMUHOB U
IIOHATHN: CLICIUICHHOE HACJIEA0BaHUE
MPU3HAKOB, PEKOMOUHAIUS T€HOB,
TEHETUYECKHUE KaPThl XPOMOCOM,
MOpPraHHa.

HaspiBaTh OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOM TEOPUHU
HacnenctseHHoctu T. Moprana;
pacKpbIBaTh COAEpKaHUE paObOTHI

T. Moprasa 1o CuerieHHOMY
HACJICOBAaHUIO T€HOB U IPUYNHBI
HapyILIEHUS CUEIUICHUS MEXAY T€HAMMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIPU CLEIUICHHOM HACJIEI0BAaHNH,
OOBSICHATH MPUYUHBI PEKOMOMHAIINH
I'€HOB, ONPEIEIATh YHCIIO TPy
CUEIUICHUS T€HOB; PEIIATh TEHETUYECKUE
3a/1a4M Ha CLEIUICHHOE HACJIEIOBAHUE
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y Ipo30(UIIbI HA TOTOBBIX
MHKpOITpernapaTax»

6.5 | 'eneruka nomna. I'eneruka nona. XpomMocomMHOE PackpsiBaTh conepkaHue TEPMUHOB U
HacnenoBanne OINPEJIEIICHUE 110J1a. AYTOCOMBI U MOHSATHI: XpPOMOCOMHBIN Ha0Op,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHsle 1 | ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIUICHHBIX C ITOJIOM reTEepPOraMeTHbIE OPTraHU3MBI. TrOMOTaMETHBIN I10J1, TETEPOraMeTHBIN

HacnenoBaHnne npu3HakoB, CHEIUIEHHBIX | II0JI, CLEIJICHHOE C IIOJIOM HACJIEIOBaHUE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOJIOTUYECKHE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3Ma OIPEIAEICHUS
H.A. Basuios. 110J1a Y pa3jIUYHbIX OPraHU3MOB.
Tabauywl u cxemol: «['eHeTHKA TIONIAY, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIENOBaHUA, HACJIEOBAaHU NIPU3HAKOB, CLETUICHHBIX
CLIEIJIEHHOI' 0 ¢ TOJIOM», «KapuoTtunsl Y HE CLEIUICHHBIX CIIONOM. Pemars
YEJIOBEKA U KUBOTHBIX» ICHETUYECKUE 3a/1a4l HA HACJIEIOBAHUE
CLEIUIEHHBIX C IIOJIOM IPU3HAKOB

6.6 | I3MEeHYMBOCTb. N3mMeHunBOCTh. BHIBI N3MEHYMBOCTH: PackpeiBaTh conepaHue TEPMUHOB U
Henacnencreennas HEHACJIEACTBEHHAS U HACJICICTBECHHAS. MOHATHN: U3MEHYUBOCTb,

U3MEHYUBOCTH Pone cpenbl B HEHACIEACTBEHHOM HACJIECTBEHHAs! U3MEHUYUBOCTb,

M3MEHYMBOCTH. XapaKTEPUCTUKA
MOAU(PUKAITMOHHON U3MEHUYHUBOCTH.
BapuaunoHHsi psx U BapualMOHHAas
kpuBas. HopMa peaknuu npusHaka.
KonnuecTBeHHBIC M KAUECTBEHHBIC
MPU3HAKW U UX HOPMA pEaKIUu.
CaoiicTBaMO I (PUKATTMOHHOM
W3MEHYHUBOCTH.

HEHACJIeICTBEHHAs! U3BMEHYHUBOCTb,
Mo (UKAIIMOHHAs U3MEHYUBOCTD,
BapUALMOHHBIN psiJl, BApUAHTAa,
BapuallMOHHAs KpUBas, IPU3HAK,
HOpMa pEeaKliu, KOJUYECTBEHHBIE U
KAUECTBEHHBIE ITPU3HAKHU.
KnaccuduumpoBaTs BUIbI
M3MEHUYMUBOCTU U BBISIBIISATH UX
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Hemoncmpavyuu:

Tabnuywl u cxemol: «Bunpl
U3MEHYUBOCTHY, «MoaudukanoHHas
W3MEHYUBOCTbY.

Jlabopamopnule u npakmuueckue
pabomui:

Jlaboparopnas pabota Ne 6. «3ydenune
MOIU(PUKAIIMOHHON U3MEHUYNBOCTH,
NOCTPOCHHUE BapUALIMOHHOTO P U
BAPHUALIMOHHOU KPUBOM»

Onosornueckrue 0COOCHHOCTH.
ITepeuyuncinsaTe cBOMCTBA
MOAN(UKAIIMOHHOW U3MEHUUBOCTHU U
OOBSICHATH €€ 3HaUEHHUE JJIsI OpPTaHU3MOB.
PaznuyaTth KOJTUYECTBEHHBIE U
KaueCTBEHHBIE TPU3HAKU; CTPOUTH
BapUAIIMOHHBINA PsiJl, BAPUALIUOHHYIO
KPUBYIO, BBIUUCIATH CPEAHEE 3HAUCHUE
MpU3HaKa

6.7

Hacnencrsennas
N3MEHYUBOCTH

HacnenacrBenHasi, Wiy reHOTHIIMYSCKAs
W3MEHYMBOCTL. KoMOMHATHBHAS
W3MEHUYMBOCTL. Mel03 U MOJI0BOU
MPOIIECC — OCHOBA KOMOMHATHUBHOM
M3MEHYMBOCTU. MyTanmoHHas
M3MEHYHUBOCTb.

Krnaccudukanus MmyTanuii: TeHHbIE,
XPOMOCOMHBIE€, T€HOMHBIE.

YacToTa ¥ IPUYUHBI MyTaIUH.
Myrtarenssie (akTOpBhI.

3aKOH TOMOJIOTHYECKUX PSI0B

B HACJICACTBEHHON M3MEHUYHBOCTH

H. 1. BaBunosa. Buesaepuas
HaCJICJICTBEHHOCTh Y U3MEHUMBOCTD.
Jemoncmpayuu:

Ilopmpemuwi: T'. ne ®pu3, H. 1. BaBunos.
Tabauywl u cxemwvl: «MyTarmoHHas

PackpbiBaTh copepkaHu€ TEPMUHOB U
MOHSITUI: HACIECACTBECHHAs
M3MEHYHBOCTH, KOMOMHATHBHAS
W3MEHYUBOCTb, MyTaIIMOHHAS
M3MEHYUBOCTb, MYTaHT, MyTallUU:
T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJIUTUIONANSI, AaHEYTUIOUAMS, MyTareHbl.
XapakTepu3oBaTh HACJIEACTBEHHYIO
W3MEHUYHUBOCTD; (POPMYIIUPOBATH 3aKOH
TOMOJIOTHYECKUX PSJIOB

B HacJIeACTBEHHOU N3MEHYUBOCTHU

H. H. BaBmioBa 1 0OBACHSTE €T0
3HAYEHHEJIS OMOJIOTHH U CEIEKIIUU.
KnaccudunmpoBarh MyTaru: reHHBIE,
XPOMOCOMHBI€, TEeHOMHBIE ¥ IPUBOIUTD
MIPUMEPBI MyTaIUMN.

OOBSACHATh IPUYUHBI BOSHUKHOBEHUS
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U3MEHYUBOCTD.
Obopyodosanue. MAKPOCKOTI,
MuKponpenapar «J{po3zodpuna» (Hopma,
MyTanuu GOPMBI KPBUILEB M OKpacKa
TeJla); KOMHATHBIE PACTEHHUS C MECTPOi
OKpAaCKOM JINCTHEB.

Jlabopamopnuie u npakmuuecxkue
pabomui:

Jlabopatopnas padota Ne 7. «AHanu3
MyTalui y AP030(PHIbI Ha TOTOBBIX
MUKpOIMpernapaTax»

MYyTaIui, poJib (haKTOPOB-MYTareHOB.
CpaBHUBaTh BHUIBI MYTAIlMi; BBISBISTH
MIPUYHUHBI HACJIEICTBEHHOU
W3MEHUYMBOCTH, UCTOYHHKU MYTareéHOB
B OKpYyXaroleit cpesie (KOCBEHHO).
XapakTepu3oBaTh BHESIEPHYIO
HACJICICTBCHHOCTh U U3MCHYUBOCTh

6.8

['eneTnka 4gemoBeka

I'eneruka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METO/Ibl TCHETUKH YEJIOBEKA:
reHeaJIOTHYeCKHi, OJIU3HEIIOBEIM,
IIATOT€HETUYCCKNM, OMOXUMHYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKU M.
CoBpeMEHHOE OIpeIeICHUE TEHOTHIIA:
MOJTHOT€EHOMHOE CEKBEHHPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHUCIIC

¢ nomomipro I11[P-ananu3za.
HacnencrBennbie 3a00i1eBaHUS
YyeJI0BeKa: TCHHBIC 00JIC3HHU, OOJIC3HU

C HaCJIEICTBCHHOMU
PEAPACIIONOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHyeCcKue u
reHEepaTUBHbIE MYTAlUU.

PackpriBaTh cojep:kaHue TEPMUHOB U
MOHATUI: KAPUOTHII YEITOBEKA,
[UTOT€HETUYECKUN METOI,
IrE€HEAIOrMYECKU METO/I, POJIOCIIOBHBIE,
OJIN3HELIOBBIA METO/I, HACTICCTBEHHBIC
0ome3Hu: (MOHOTCHHBIE,

C HaCJIEICTBEHHOU
MIPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), MEAUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHE.

[Tepeuncnarb 0COOCHHOCTH U3YUECHUS
T€HETUKH YeJIOBEKA; MPUBOJAUTH
MIPUMEPHI HACJIEICTBEHHBIX OOIe3Hen
YEJI0BEKa, XapaKTEPU30BaTh METOABI UX
npouIakTUKK; 00OCHOBBIBATH 3HAYCHUE
MEJIMKO-T€HETUYECKOT O
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CrBosioBble KiIeTKU. [IpuHIMBI
3I0pPOBOT0 00pa3a *KU3HM, TUATHOCTUKH,
NpOQUIAKTUKY U JICUCHUS TEHETUICCKUX
Oosie3Hel. MeauKoO-reHETUYECKOE
KOHCYJIbTUPOBAaHHE. 3HAUYCHUE
MEIULUHCKON I'€HETUKHU

B MIPEJOTBPAIICHUHU U JICYCHUU
TreHeTHYECKUX 3a00JIeBaHUI YeIO0BEKa.
Jemoncmpayuu:

Tabnuywl u cxemot: «HacimemoBanue
pe3yc-dpakropay, «I'eHeTuka rpynm
KPOBUY.

Jlabopamopnule u npakmuyeckue
pabomul:

[IpakTuueckas padora Ne 2.
«CocTaBlIeHHE U aHAJTIU3 POAOCIOBHBIX
YeJIOBEKa»

KOHCYJIbTUPOBAHUS.
BBISBIATE U CpaBHUBATh MEXKIY COOOM
JOMHHAHTHBIE U PELIECCUBHbBIEC IPU3HAKH
4eJI0BEKa.

CoCTaBIISTh M AHATU3UPOBATH
POJIOCIIOBHBIE YETOBEKA

Ntoro yacoB mo teme 8
Tema 7. Cesiek1iusi OpraHu3MoOB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Ceneknus Kak HayKa 1 Cenekius Kak HayKa M IpoIiecc. PackpreiBaTh conepkaHrue TEPMUHOB

U TIPOIIECC

3apOKICHNE CEIEKIUN U JOMECTUKALUS.
VYuenne H. U. BaBuiiosa o neHrpax
MHOTr000pasus U MPOUCXOKICHUS
KYJBTYPHBIX PACTCHUM.

I{eHTpBI TPOUCXOKACHUS TOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

Y TIOHATHI: CENEKIUA, COPT, TOPO/Ia,
IITaMM, JIOMECTHUKAIIWS, WU
OJIOMAITHUBAHUE, LIEHTPHI
MHOT'000pa3usi U MPOUCXOKICHHUS
KYJbTYPHBIX PACTCHUU U
YKUBOTHBIX, THOpUIU3AINS,
UCKYCCTBEHHBIN 0TOOP.
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Hemoncmpavyuu:

Ilopmpemuwi: H. 1. BaBuios.
Tabnuysl u cxemsi: xapra «lleHTpHI
MHOT000pa3us ¥ MPOUCXOKICHUS
KYJbTYpHBIXpacTeHuit», «I1opobl
JOMAaIIHUX JKUBOTHBIX», «CopTa
KYJbTYPHBIX PacTEHUI.
Obopyoosanue: MyJIsIKYA TUIOJAOB U
KOPHEIIOAOB JUKUX (opM U
KYJbTYPHBIX COPTOB PACTEHUN;
repOapuii «CeabCKOX03sICTBECHHBIC
pacTeHus»

HasbiBaTh 1 CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUS CEJICKIUU.

N3marate yuenue H. 1. BaBunosa

O LIEHTPAX MPOUCXOKICHUS KYIbTYPHBIX
pacTeHUii; pa3anuvaTh HEHTPHI HA KapTe
MHpA, CBSI3bIBATH UX MECTOIOJIOKEHNE

C oyaraMu BO3HUKHOBEHUSIIPEBHEHIITNX
UBUJIN3AIUHN.

CpaBHHBATB cOpTa KYJIbTYPHBIX
pacTeHHUid, MOPObl JOMAITHUX
KUBOTHBIX U UX THUKUXIIPEIKOB.
O1ieHUBAaTH POJIb CENEKIUU

B 00€CIeYeHUU MPOAOBOJILCTBEHHOM
0€30MacHOCTH YeJI0BEYeCTBa

7.2

Metonsl u
JIOCTYDKCHUS
CEJIEKIIMU PaCTCHUM
U JKUBOTHBIX

CoBpeMEHHBIE METO/IbI CETIEKIUU.
MaccoBblif 1 UHIUBUYaTbHBIN OTOOPHI
B CEJICKIIMMPACTCHUN U KUBOTHBIX.
Ouenka skcTepbepa.
biIM3KOpOACTBEHHOE CKPELIUBAHUE —
uHOpuauHT. YncTas nuHwMs.
CxpelmrBaHue YUCThIX JIMHUU.
I'erepo3uc, wim rudpuaHas cuia.
HepoxacteenHoe ckpemuBanue —
ayropuauar. OtaanéHaast
rudpuan3anus u e€ycrexu.
HcKycCTBEHHBIN MyTareHes3 U MoJy4eHue
NOJIUIUIONJOB. JIOCTHIKEHUS CENEKLINU

PackpbiBaTh comepxkaHue TEPMUHOB U
MOHSTHI: HCKYCCTBEHHBIN 0TOOD,
MacCOBBIN O0TOOpP, UHIUBUIYAIbHBIN
0TOO0p, KCTEPHEP, OJIU3KOPOJACTBEHHOE
CKpEIIBaHUE, YUCTAs JINHUS, TE€TEPO3UC,
HEPOJCTBEHHOE CKPELLMBAHKE,
HCKYCCTBEHHBIN MyTareHes,
nonurionbl. CpaBHUBATH (POPMBI
UCKYCCTBEHHOI'0 0TOOpa (MaccoBOro u
UHAUBUIYAIBHOI0), BUIBI
rubpuan3anuu (OJIU3KOPOICTBEHHON 1
OTJIaJICHHOM), CITOCOOBI IMOTyYCHHS
MOJIUTIIIONIOB.
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pacTeHUN, KUBOTHBIX U
MUKPOOPTaHU3MOB.
Jemoncmpavyuu:

Ilopmpemui: . B. Muuypus,

I'. 1. Kapneuenko, M. ®. I1BaHOB.
Tabauywl u cxemwvl: «OTHaneHHas
rubpuanzanusy, «PaboTsl akajgeMuKa
M. @. MBaHoBay, «lloaummongus».
Obopydosanue.: MYISHKU TUIOJ0B U
KOPHEIUIOA0B AUKUX POpM U
KYJBTYPHBIX COPTOB PACTCHHIA.
Jlabopamopnvle u npakmuueckue
pabomul:

Oxckypcus «OCHOBHBIE METOJIBI U
JOCTH>KEHUS CENIEKI[UU PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO,
IUIEMEHHYIO (epMmy,
COPTOUCTIBITATENIbHBIA y4aCTOK

WM TETUTMYHOE XO03SIHCTBO)

[IpuBOAUTE IPUMEPHI TOCTHKEHUN
CEJEKIINY PACTEHUI U )KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MPOU3BOJCTBA

buorexnonorus kak orpacib
IIPOU3BOJICTBA. | €HHAst MHKEHEPHS.
Ortarnbl co3ganus pekomOunantHo JJHK
Y TPAaHCT€HHBIX OpraHu3MoB. Knerounas
UH)XeHepusl. KIIeTOUHBIE KyJIBTYPBI.
MUKpOKIIOHAIIBHOEPA3MHOKEHUE
pacrenuid. KnnonnpoBanne
BBICOKOIIPOTYKTUBHBIX

PackpsiBaTh conep:kaHue TEPMUHOB U
MOHATUI: OMOTEXHOJIOTHSI, KJIETOUHAS
VH)XECHEPHUS!, TEHHASI UHKEHEPUS,
KJIOHUPOBAHUE, TPAHCTCHHbBIE
opranusmel, 'MO (renernuecku
MOIU(PUITUPOBAHHBIC OPTAaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpaCJIb IIPOU3BOACTBA, OCHOBHBIE
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CEIIbCKOX 031 CTBEHHbBIX OpraHHu3MOB.

DKOJIOTUUECKUE U ITUUECKHUE MPOOJIEMBI.

I'MO — renerudecku
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JHemoncmpayuu:

Tabauyst u cxemvt: «OOBEKTHI
onoTtexHonorumn», «Kierounnie
KYJIbTYpPbl U KIIOHUPOBAHUEY,

«KoHCTpyHpOBaHHE M TEPEHOC T'€HOB,

XPOMOCOM)

JIOCTYMKEHUS OMOTEXHOJIOTUH B 00JIaCTH
MIPOMBITINICHHOCTH, CEIbCKOTO X03SMCTBA

Y MEIUIIAHBI.
[Tepeuncnars U XxapakTepU30BaTh
OCHOBHBIEMETOBI U JTOCTHKECHHUS
OMOWHKEHEPHH.

OOcyXaTh IKOJIOTHYECKUE U
THYCCKHE aCIEKThI HEKOTOPHBIX
HCCIIEI0BAHNN B 001aCTH
onoTexHoaoruu (KJIOHUPOBAHWSI,
HUCKYCCTBEHHOT'O OILIOJOTBOPCHHUS,
HAIIPABJICHHOTO U3MEHEHUS TeHOMA U
CO3/IaHMS TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 110 TemMe 3
PesepBHoe Bpemst 1
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOI' PAMME

54



denepanbHas padouast nporpamma | buomorus. 10-11 kimaccel (0a30BbIil YpOBCHB)

11 KJIACC
HaumenoBanue
Ne KomnuectBO OCHOBHBIE BUIBI I€ATEIIHLHOCTH
pa3/IeyIoB U TEM [IporpammMHoO€E coaepkanue
n/m 4acoB oOyyJaronmxcs

y4e0HOTO mpeaMeTa

Tema 1. DBoOJIIOLIMOHHAA OHMOJIOTHA

1.1

OBOIIOLNS U METOJBI
e€ n3y4eHus

1

[Ipeanocbulku BOZHUKHOBEHUS
HBOJIIOIIMOHHON TEOPUU. DBOTIOIIMOHHAS
Teopus U €€ MeCTO B OMOJIOTHUU.
Brnusnue 3BOIIOIMOHHON TEOPpUU

Ha pa3BUTHE OMOJIOTHH U APYTUXHAYK.
CBuIETENHCTBA PBOIIOIUH.
[TaneonTonornyeckue:
TIOCJICIOBATEIIBHOCTD TOSIBJICHUS BHJIOB
B MIJICOHTOJIOTMYECKOM JICTOIHUCH,
nepexo/iHbie (YOPMBI.
buoreorpaduyeckue: cxoncTBoO 1
paziuue GpayH udaop MaTEPUKOB U
OCTPOBOB. IMOPHOIOTHIECKHUE: CXOJICTBA
U pa3Inurs SMOPHOHOB Pa3HbIX BUIOB
MTO3BOHOYHBIX.
CpaBHUTETHHO-AaHATOMUYECKHE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYJIMMEHTapHBIE OPTaHbI, aTABU3MBI.
MosekynsipHO-OMOXUMHYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICIICTBEHHOCTH W OCHOBHBIX

PackpbiBath copepxaHue TEPMUHOB U
TIOHSITHI: DBOJIOIIHS, TICPEXOJTHBIE
dbopmbl, GUITOTEHETHYECKUE PSIIbI,
BUJIBI-OHJIEMUKH, BUIBI-PEITUKTHI,
3aKOH 3apOBIIIEBOIO CXOJICTBA,
OMOreHEeTHYSCKUM 3aKOH,
TOMOJIOTUYHBIC U AHATIOTUIHBIC
OpraHbl, pyJIUMEHTapHBIC OPTaHBbI,
aTaBU3MBI.

[TepedncnsaTh OCHOBHBIC ITAITbl Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBUETEILCTBA
HBOJTIOLIMU: TTAJICOHTOJIOTHYECKHUE,
ouoreorpaduyeckue,
AMOPHOIOTUIECKUE, CPABHUTEITHHO-
aHATOMMYECKHE, MOJIEKYJISIPHO-
OMOXHUMHYECKUE.

[IpuBOAUTH PUMEPHI TEPEXOTHBIX
dbopM opranu3moB, (HUIOTEHETUYECKUX
PSIOB.

[IpuBomuTh (HOPMYTUPOBKH 3aKOHOB
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METa0OTUYECKUX MyTEH y BCEX YKUBBIX
OpraHHU3MOB.

Jemoncmpavyuu:

lopmpemuwi: K. Jlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, ®. Mromnep.
Tabauyvt u cxemovi: «Pa3zButne
OpraHUYeCcKOro Mupa Ha 3emiey,
penbedHbIe TAOTUITHI «3apOBITITI
MO3BOHOYHBIX YKUBOTHBIX),
«APXEOITEPUKC.

Obopyoosanue: dbuoreorpapuaeckas
KapTa Mupa; KoJuieKius: «Dopmbl
COXPAaHHOCTU HCKOIAEMBIX JKMBOTHBIX U
pacTeHMi»; BIIaXKHbIE MperapaThl
«Pa3BuTre HacekoMoroy, «Pa3purue
JIATYIIKHA

OMOreHETUYECKOr0 1 3apOAbIIICBOIO
cXoacTBa

1.2

UcTopus pazButus
MIPE/ICTaBIECHU I
00 3BOJTIOIIUHU

OpomonimonHas teopust Y. JlapBuHna.
[Ipennockuiku BOSHUKHOBEHUS
JNapBUHMU3MA. [[BHOKyIIME CUTIBI
SBOJIIOLIMM BHUJIOB 110 JlapBuHY
(M30BITOYHOE PA3MHOKEHUE

IIPY OTPAaHUYEHHOCTH PECYPCOB,
HeonpeneéHHasi U3MEHYUBOCTb,
O6opn0a 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CunTeTnyeckasi TEOpHUsi IBOJIIOIUN

PackpbiBaTh cojepKaHlE TEPMUHOB U
MOHSATHM : CHCTEMATHKa, €CTECTBCHHbIN
U MUCKYCCTBEHHBIN 0TOOP.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC U/I€HU, KOHICIIIMU U
TEOPHH; CPAaBHUBATH B3TJISAbIHA BUJ U
somonmio K. JIunnes, 2K.b. Jlamapka,
Y. /lapBuHa.

OuenuBarth Bkiaj JInHHEsS B pa3BUTHE
CHUCTEMATHKHU U OOBSICHATH MPUHIIUIIBI
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(CT3) u e€ OCHOBHBICTIONOKEHHUS.
Hemoncmpauuu:

Lopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. [apBuH.

Tabauyvt u cxemol: «llomynsuuny,
«Kapra-cxema mapuipyra myTemnecTBHs
Y. JapBunay, «PopMbl 60pHOBI

3a CyIIECTBOBaHHEY, «ECTECTBEHHBIN
ot0op», «MHOroobpasme copTon
pacteHui», «MHoroo0dpasue nopoa
KUBOTHBIX)»

OMHApHON HOMEHKJIATYpBhI.
XapakTepu3oBaTh COAECPKAHUE U
3HAYEHUE 3BOIIOLMOHHON KOHUETIUU
K. b. JIlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHBIC U
COIMAIbHO-KOHOMUYECKHUE
MPEANOCHIIKM BO3SHUKHOBEHHUS
ABOMIOLMOHHON Teopun Y. /lapBuHa.
PackpriBaTh coziepKaHUE 3BOIFOLMOHHON
teopunY. /lapBuHa; cpaBHUBATH
HEOIPEIEIIEHHYIO U ONPEICIEHHYIO
M3MEHYUBOCTh, ECTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (PopMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuceIBaTh NOJOKEHHUSI CHHTETUYECKOMN
teopun dBomOIMK (CTD) u 0OBICHATH
e 3HaueHue MIA0UOIIOTUI

1.3

Bun: xpurepun n
CTPYKTYpa.
[Tomynsuus Kak Kak
3JIEMEHTapHas
€AUHULA BUJA

Muxkpossomonus. [Tonynsauus kak
€IVMHHUIABUIA U BOJIIOLIHH.
Hemoncmpauuu:

Tabauyvt u cxemor: «llomynsuuny,
«MyTanunoHHasi U3MEHUYUBOCTHY.
Obopydosanue. MUKPOCKOTI,
mMukponpemnapat «Jlpozoduna» (Hopma,
MyTalu (HOPMBIKPHLIHLEB U OKPACKH
Tena), Mojenb-antiukaius «llepexkpéct
XPOMOCOM.

PackpbIBaTh cojiepkaHHE TEPMUHOB U
TIOHATHI : MUKPO3BOJIIOITHUS, BU]I,
KPUTEPUHU BHUA, apeall, OMYJISIIHS,
reHooH1, MyTaIluu, KOMOWHAIINHU
I'EHOB.

XapakTepru3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATHYECKYIO CAMHUILY 1
I[EJIOCTHYIO OMOJIOTHUECKYIO CHCTEMY.
Beigensts kpurepuu Buma
(Mopdonorudeckuid, PU3NOTOTHIECKUM,
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Jlabopamopnvie u npakmuuecxkue
pabomui:

JlabGopartopnas padora Ne 1. «CpaBHeHue
BHJIOB 110 MOP(OJIOTHYECKOMY
KPUTEPHIO»

OMOXMMHYECKUN, TCHETUUECKHUM,
HKOJIOTUYECKUH, reorpaduyeckuii) u
NPUMEHATh KPUTEPUU JJI ONMUCAHUS
KOHKPETHBIX BHUJIOB.
XapakTepu3oBaTh NOMYJISLUIO KaK
CTPYKTYPHYIOEIMHHILY BUJIA U
ABOJIFOLIAH.

OnuceIBaTh NOITYJISIUIO 110 OCHOBHBIM
IIOKA3aTelsIM: COCTaB, CTPYKTypa

1.4 | JIBmwxymue CUibl JIBkymiue cuibl ((hakTopbl)3BOTIONUK | PackpbiBaTh colepKaHUEe TEPMUHOB U
(3JIeMEeHTapHbIE BUJOB B IIpupoje. MyTalmOHHbIN MMOHATHI: KOMOMHATHBHASA
(bakTOpbl) HBOIIOIIUU po1iecC 1 KOMOMHATUBHAS W3MEHYUBOCTb, MyTallUH, MyTalldOHHBIN
U3MEHYUBOCTD. [lomyasilMOHHBIE BOJIHBI | MPOLECC, MOMYJISIIUOHHBIE BOJIHBI,
u apeid renos. M3omnsius u Murpanus. | apedd reHoB, U30ISLUSI, MUTPALIMH.
Jemoncmpayuu: XapakTepu3oBaTh 3JIEMEHTAPHbIE
Tabauyvt u cxemvi: «JIBUKYIIHE CUITBI (haKkTOpHI BOJIIOIUN: MYTAIIHOHHBIN
SBOJIOLIU» nporiecc, KOMOMHATHUBHAS
W3MEHYUBOCTD, TOMYJISIIUOHHBIE BOJIHBI,
Jpeiid TeHOB, U30JISIIUS, MUTPAITHSI.
VYcranaBauBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKTY
MEXaHU3MOM U pE3yJIbTaTOM JIEUCTBUS
JBIDKYIIUX CUJI (9JIEMEHTapHBIX
(bakTOpOB) IBONIOLIUHU
1.5 | EcrecTBenHsbIit 0TOOD EcrecTBeHHBIN 0TOOp — HanpaBystouil | PackpbiBath cojiepkaHue TEPMUHOB U

U ero (popMbl

(bakTop BOJIIOIHUH.
@DopMBI €CTECTBEHHOT0 0TOOpA.

MOHSATHUH: €CTECTBEHHBIM 0TOOpP, O0phOa
3a CyIIeCTBOBaHHE.
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Hemoncmpayuu:
Tabnuywvl u cxemol: «EcTecTBEHHBIN
otOop», «boprba 3a CcyllecTBOBaHUEY

OnuceiBaTh MEXaHU3M JIEUCTBUS
€CTECTBEHHOT 0 0TOOpA.
XapakTepru3oBath POPMBI ECTECTBEHHOTO
oTOopa (ABWXKYIIUN, CTAOMIN3UPYIOLINH,
TU3PYNTUBHBIN) U CPABHUBATH MX MEXKIY
COOOM.

XapakTepuzoBaTh 00pb0Oy
3a CyIIIECTBOBAHUE M CPABHHUBATH €€

BUIbI (MEXKBHUIOBAs, BHYTPHBHIOBA,
6oprba ¢ HEOIArONPUATHBIMHU
(hakTOpaMu BHEIIIHEH CpeJibl)

1.6

Pesynbrars
3BOJIIOLIMH:
IpUCTIOCOOJIEHHOCTh
OpPraHu3MoOB U
BUJI000pa30oBaHue

[Tpucnoco6eHHOCTh OpraHU3MOB
KaK pe3ynbTaT dBoitonuu. [Ipumepsr
PUCTIOCOOJICHUI Y OPTraHU3MOB.
Apomopd 036l ¥ HIHOA AT TAITIH.
Bunu BunooOpazoBanue.

Kpurepuu Buga. OcHoBHBIC (HOPMBI
BUJ1000pa3oBaHus: reorpaduueckoe,
IKOJIOTUYECKOE.

Jemoncmpavyuu:

Tabauysl u cxemol:
«[Ipucnocob1eHHOCTh OPTaHU3MOBY,
«["eorpaduueckoe BUA000Opa3oBaHUEY,
«DKOIOTUYECKOE BUI000pa30BaAHNUE).
Obopyoosanue:

kosutekius «[Ipumepsl 3auTHBIX
MIPUCTIOCOOJICHUN Y JKUBOTHBIX ),

PackpbIBaTh cojiep>kaHre TEPMHUHOB U
MOHSATUM: TPUCTTOCOOJIEHHOCTb,
MOKPOBUTENIbCTBEHHAS U
npeaocTeperamnas oKpacka,
MacKHpOBKa, BUJI000pa3oBaHuUE.
OnuceIBaTH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BEISBIIATE 110 M300paKEHUSAM, HA KUBBIX
1 (PMKCUPOBAHHBIX MperapaTax MpUMephI
MPUCTIOCOOJICHHOCTH PACTEHHUH |
KUBOTHBIX K YCIOBHUSIMCPEIbI

o0uTaHUs, JOKa3bIBATh OTHOCUTEIIbHYIO
11e71ec000pa3HOCTh MPUCIIOCOOICHUH.
XapakTepusoBaTh CIOCOObI U
MEXaHU3MBbI BUI000pa30BaHMS;
OIHMCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUTEKITUSI HACEKOMBIX C Pa3TuYHBIMU
TUIIAMU OKPacKH; HaOOop IJI0/I0BU
CEMSIH.

Jlabopamopnuie u npakmuuecxkue
paoombol:

JlaGopartopnas pa6ora Ne 2. «Onucanue
MIPHUCTIOCOOJICHHOCTH OpPTaHU3Ma U €€
OTHOCHUTEJIHFHOTO XapaKTepar

(hOpMBI KOJIOTHIECKOTO U
reorpagpuIecKoroBUI000pa30BaHNUs

1.7 | HanpaBneHus u myTH
MaKpOIBOTIOIIH

MaxkposBostonus.

DopMbI SBONTIONINHN: (pUTeTHYEeCcKas,
JIMBEpPreHTHasl, KOHBEPIeHTHAs,
napayienbHas. HeoOpatumocTh
spoyrouu. [Iporcxoxnenue

OT HECTEIUATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyroias crieniuanu3arms.
AnanTvuBHasg paguais.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ios.
Tabauyst u cxemol: «KApoMophO3bD»,
«MUnuoaganraumy, «O0mas
JiereHepanus».

Obopyodosanue.: monenb «OCHOBHBIE
HAIPABJICHUS 3BOJIOLUNY; 00bEMHAs
Mozelb «CTpOEHHE TOJIOBHOTO MO3ra
MO3BOHOYHBIX)

PackpbiBath copepxkaHue TEPMUHOB U
MOHSITHIA : MAKPOIBOTIONHS, (PrTOTeHE3,
OMOJIOTrMYECKU MPOTPECC U Perpecc,
apoMopd 03, uauoaaanTaius, ooas
JiereHepaliys, aJanTUBHAS pagualusl.
XapakTepru3oBaTh (POPMBI IBOJTFOIIHH.
BrisiBnsate apomMopdo3sl 1
WIMOAJANTAlluU YPACTCHUN U
KUBOTHBIX.

CpaBHUBATh OMOJOTHYECKUN TPOrpecc
1 OMOJIOTUYECKUI perpecc, apoMop§os,
UM0aJanTalrio U O0IIYIO
JIereHepaluio.

BEISBIIATE B3aUMOCBSI3U MEXKTY TTyTSIMH
Y HaIpaBJICHUSIMU BOJIIOLIUU

y PacTeHH U KUBOTHBIX

Htoro yacoB mo Teme
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Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HU HA 3eMJie

2.1 | UcTtopus *u3HH

Ha 3eMJIe 1 METOJIbI
€€ U3y4eHUs.
I'unore3sl
MIPOUCXOXKICHUS
’KH3HHM Ha 3emie

2

JloHay4HbI€ pEICTABICHUS

0 3apoxkaeHun ku3Hu. HayuHbie
TUMOTE3bl BOSHUKHOBEHMUS KU3HU

Ha 3emJyie: abuoreHe3 UIMaHCIepMHUs.
XUMHUYECKas SBOJIFOLIUS.
AOHOTeHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3HEOPIraHUYECKHUX.
DKCNEPUMEHTATBLHOE TOATBEPKICHUE
XAMUYECKOU IBOJTIOIUH.

HauanbHple Tarnbs 0MoI0ruaecKon
spommonuu. I'unoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHUE MPOTOKJIETKH.
[IepBbie KJIETKH U UX SBOIIOLHUS.
DopMHUPOBAHNE OCHOBHBIX IPYIII
JKUBBIX OPTraHU3MOB.
Jemoncmpavyuu:

Ilopmpemuwi:

@. Penn, JI. ITacrep, C. Muiiep,

A. U. Onapun, I'. FOpu.

Tabnuywl u cxemvi: «BO3HUKHOBEHHE
CoOJIHEUHOM CUCTEMBIY,

«Pa3BuTHE OPraHUYECKOr0 MUPAY,
«PacTurennpHas kineTka», <« KuBoTHas
kieTkay, «IIpokapuorudeckas
KJIETKa»

PackpsiBaTh cofiep:kaHue TEPMUHOB U
MOHSTUIN: KpEallMOHU3M, aOUOTEHE3,
BUTAJIN3M, ITAHCTIEPMHUSI, OHOIT0A3,
KOallepBaThl, MPOOMOHTHI, CHUMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUYEHUS
HUCTOPUYECKOTO MPOIUIOro 3eMIIH.
[lepeyucnsiTb OCHOBHbBIE ATaIlbl
XUMHUYECKON MOMOJIOTUYECKON
ABOJIFOLIAH.

N3narath copeprkaHue TUIIOTE3 U TEOPUI
BO3HUKHOBEHUS KM3HU HA 3emMJie
(KpealnoHu3Ma, CaMOINPOU3BOJIILHOTO
3apoXxAeHUs (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBars skcnepumenTsl C. Mutepa
u I'. FOpu no noiay4yeHno OpraHundecKux
BEILIECTB U3 HEOPraHUYECKUX IIYTEM
aOMOTeHHOT0 CUHTE3a
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2.2

OCHOBHBIE dTaIbI
SBOJIIOIUHA
OpraHUYeCKOro MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
neproam

PazButue xxu3Hu Ha 3emiie 10 Apam U
nepuogam. Karapxeil. Apxerickas

Y IpoTepo30KcKas dpsl. [1aneo3orickas
apa u e€ mepuoJIbl: KEMOPHICKHIA,
OpPJOBUKCKHUH, CUITYPUNCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIN,
NIEPMCKUH.

Me3so30iickas 3pa v €€ Nepruoabl:
TPUACOBBIH, IOPCKUN, MEITOBOM.
Kalinozoiickas spa u €€ nepuojsbl:
M1aJICOr€HOBbIN, HEOICHOBBIM,
AHTPOIIOT€HOBBIN.

XapakTepucTuKa KJiMmMara u
reoIornuecKux mponeccoB. OCHOBHbBIE
3Tanbl 3BOJIFOLUYN PACTUTEIBHOTO U
YKUBOTHOT'O MUpa. ApomMop¢ 0361

y pacTeHU U )KUBOTHBIX. [losBIEHNME,
pacuBET ¥ BBIMUPAHUE CPYIIN KUBBIX
OpPraHu3MOB.

Jemoncmpayuu:

Tabnuywl u cxemwl: «Pa3Burue
OPraHu4eCcKOro MUpay,
TCOXPOHOJIOTHYECKas TaOIHIIa;
KoJuieKkus «DopMbl COXpaHHOCTH
VCKOIIAEMBIX KUBOTHBIX U PACTEHUI.
Jlabopamopnvle u npakmuueckue
pabomoi:

PackpsiBaTh coiepkaHie TEPMHUHOB U
MOHATHUM: 30H, 3pa, MEPUO/I,
apoMOop(o3bl, UNOAIATITAIIUH.

3HaTh MOCIIE0BATEIBHOCTD JOHOB:
KaTapxeu, apxeu, IpoTepo30u,
(dbanepo3oii; 3p: apxeiickas,
IIPOTEPO30MCKas, aJICO30MUCKas,

M€3030MCKasi, KAHHO30MCKasl; IEPUOOB:

KeMOPUNCKUM, OPTOBUKCKUM,
CUJIYPUNCKUH, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIM, IOPCKUH, MEIOBOM,
[aJIEOTEHOBBIM U HEOI'€HOBBIM,
AHTPOIIOT€HOBBIN.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOI0 MUpa

I10 3paM U MEPUOJAM Ie€0JIOTUUECKON
VCTOPHUH; ITAIIbl PA3BUTHS
PACTUTENBHOIO U )KUBOTHOT'O MHPA.
Brigenuts rinaBubie apoMopho3bl
pPacCTEHUH U )KUBOTHBIX.

CpaBHUBaATh MEXIY COOOI
MIPEACTABUTENIEN CUCTEMATHYECKUX
IPYIII OPraHU3MOB, BBISIBIISITH YEPTHI
YCIIOKHEHUS U IPUCTIOCOOJIEHHOCTH
K YCJIOBUSIM KU3HU
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[Tpaktuueckas padota Ne 1. «M3yuenue
VCKOINIA€MbIX OCTATKOB PACTECHUU U

YKUBOTHBIX B KOJUICKIUSX).
DKCKypcus «IBONIOLUS OPraHUYECKOTO

Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WMJIMKpPACBEIUECKUN My3el)

2.3 | CoBpemeHHas Cucrtema OpraHM4eCKOro MUpa Kak PackpeiBaTh cojiep)kaHre TEPMUHOB U
cucremMa oTpakeHue >BOMOIUU. OCHOBHBIC MOHSITUIN: CUCTEMATHKA, UCKYCCTBEHHAs U
OpraHUYeCcKOro Mupa CUCTEMATHUYCCKHE T'PYIIIBI OPraHU3MOB. | €CTECTBEHHAs Kiiaccu(puKaius, OnHapHast

Jlemoncmpayuu: HOMEHKJIATypa, MPUHITUI
Tabauyvt u cxemol: «CoBpeMeHHasI MEePaAPXUUHOCTH.
CHUCTEMa OPTaHUYECKOT'0 MHUPa» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOro MHupa
2.4 | DBoIIOITMS YCIIOBEKA DBOJIOLMS YET0BEKA. AHTPOMIOJIOTHS PackpriBaTh cojiep:kaHrE€ TEPMUHOB U

(a"TpOIIOTEHE3)

Kak Hayka. Pa3BuTtue npencraBiieHUn
O MPOUCXOXKJICHUU YeIoBeKa. MeToabl
W3ydeHus antponoreHeza. CxoacTsa u
pa3IUuMs YEIOBEKA U KUBOTHBIX.

CucremaTnuecKkoe IoJI0KEHHUE YeJIOBEKA.

Hemoncmpauuu:

llopmpemui: Y. JlapBuH.
Tabauywl u cxemot: «CpaBHEHUE
AHATOMUYECKUX YEPT CTPOCHUS
YesoBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsIHY.

Obopyoosanue: CIENKA WIH
N300paKECHUST KAMEHHBIX OPY UM

MOHSATHI: AHTPOIIOJIOT HUsl, AHTPOIIOTEHE3,
yenoBek pazymubii(Homo sapiens),
MPSIMOXOKJIEHHUE, BTOPAsi CATHAJIbHAS
CUCTEMA.

[lepeuncnsaTe 3aa4u aHTPOMOIOTHH,
ATAIBICTAHOBJICHUS U Pa3BUTHUS
MPEACTABICHUNA O MTPOUCXOKICHUH
YeJIoBEKa.

N3naratb OCHOBHbBIE MOJ0KEHUS
teopuu Y. /lapBuHa, KpUTHUECKU
OLICHUBATh HEHAYYHYIOWH(OPMAIIUIO
O MPOUCXOKICHUH YEJIOBEKA.

3HaTh CUCTEMATUYECKOE MOJIOKEHHE
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NepBOOBITHOTO YEIOBEKA: KAMHU-
yomepsl, pyouna, ckpedia

Buja Homo sapiens, mepeduciusite ero
MOp(0JIOr0-aHATOMUYECKHUE TPU3HAKU
pa3HOro YpOBHS (THII, KJIaCC, OTPS/

u 1p.).

YcTaHaBIUBATh Y€PThI CXO/ICTBA U
pa3TuYHifueIOBeKa U KUBOTHBIX.
OOBSCHATH U OLICHUBATH 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOKICHUN
YeJIoBeKa JIJIsl TOHUMaHUsI MeCTa U POJU
YeJI0BeKa B MPHUPOE

2.5

JIBroKymye cusbl

(paxropsr)
aHTpOIIOreHe3a

JIBmxytue cuibl ((pakTopsl)
anTponorene3a. Hacnencreennas
U3MEHUYMBOCTb U €CTECTBEHHBIN OTOOD.
OOmuecTBeHHBIN 00pa3 KU3HHU,
V3TOTOBJIIEHUE OPYAUH TPpya,
MBIIIJICHUE, PEYb.

Hemoncmpayuu:

Tabauysr u cxemvl: «CpaBHEHHE
AHATOMUYECKUX YePT CTPOCHUS YEJIOBEKA
1 YEJIOBEKOOOPA3HBIX 00€3bsSH,
«OCHOBHBIE MECTa MaJIEOHTOJIOTUYECKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEJIOBEKaY.

OO6opyzioBaHue: MYJISIKA
«[IpoucxoxaeHune yeaoBeKa
(ManeoHTONOrNYECKHE HAX 0K )»

PackpeiBath cojiep:kaHue TEPMUHOB U
NOHATHI: (PaKTOPBI AHTPONOrEHE3A,
IPYIIOBOE COTPYAHUUYECTBO, PEUb,
OpyauiiHas NesTeIbHOCTD,
MOJTIUMOPHHU3M.

XapakTepru30oBaTh ABMKYIINE CHITBI
(axTopsl) aHTpOTIOTEHE3A:
OMOJIOrMYECKUE U COLlUANIbHBIE,
CpPaBHUBATh MX MEXIY COOOM
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2.6 | OCHOBHBIC CTaJUH OCHOBHBbIE CTaJUU U BETBU dBOIIOIUU PackpbiBaTh copepkaHUe TEPMUHOB U
ABOJIIOIIMHU YEJIOBEKA YyeJoBeKa: aBcTpajonuTeku, YenoBek MOHATUI: aBCTPAJIONIUTEK, YEITOBEK

yMebii, YenoBeK npsiMOXOISIIUM, YMEJIbIM, YEJTOBEK TPAMOXOISIINH,
UYenosek HeaHaepTanbCKkui, YenoBek HeaHjaepTaiel, KpOMaHbOHEII,
pa3yMHBI COBPEMEHHOTO THIIA. HEOJUTUYECKAs PEBOJIIOINS,
Haxonku nckonaemMbIX OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.
BpeMsI CYIIECTBOBaHUs, 001aCTh XapakTepu30oBaTb U CPABHUBATH MEXKIY
pacrpocTpaHeHus, 00bEM TOJTOBHOTO co0Ol OCHOBHBIE CTAJIUU IBOJTIOIIUHU
Mo3ra, 00pa3 KU3HH, OPYAUSL. YEJI0BEKa: XPOHOJIOTMYECKHUI BO3PACT,
Hemoncmpavuu: apeaJ pacrpocTpaHeHus, 00BEM
Tabauyvt u cxemvi: «OCHOBHBIC MECTa rOJIOBHOI'O MO3Tra, 00pa3 *U3HU U
NAJIEOHTOJIOrMYECKUX HaXOI0OK IPEJIKOB | OpYAUs TPyaa
COBPEMEHHOI'0 YEJIOBEKA,
«/IpeBHeiimmue oan», «JIpeBHue
moamny, «llepBbie COBPEMEHHBIE JIFOIN».
OO0opyzioBaHKE: MYJISIKH
«IIpoucxoxaeHue yenopeka (OI0CTHI
aBCTpaJIONUTEKa, MUTEKAaHTPOIIA,
HEeaH/epTablia, KP)OMAHbOHIIA); CIEIKH
WU N300pakKeHUsT KAMEHHBIX OpYAui
NEPBOOBITHOrO YEJIOBEKA: KAMHHU-
qormepsl, pyousna, ckpebdiia

2.7 | YenoBeueckue pacsl UYenoseueckue pacbl. OCHOBHBIE PackpsiBaTh cojiepkaHue TEPMHUHOB

Y IPUPOJIHBIE
aJanrTanuy 4esioBeka

OOJIbIINE PAChl: €BPOIEOU THAS
(eBpasmiickasi), HErpO-aBCTPAIOUTHAS
(9KBaTOpHUaIbHAS ), MOHTOJIOW/THASI
(a3uaTcko-amMepuKaHCKast).

Y TIOHATHUU: PAChl, PACOT€HE3, COLNAII-
JApBUHH3M, PACU3M, METHCAIUSI.
XapaxkTepu3oBaTh U CPABHUBATH
MPEACTABUTENIEMUEIOBEYECKUX pac,
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UYepThl MPUCITOCOOICHHOCTH
MPEJICTABUTEIIEH YEIOBEUECKUXPAC

K YCJIOBUSIM CyliecTBoBaHusA. EMUHCTBO
yenoBeueckux pac. Kpuruka
COLMAJIBHOTO JJAPBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabnuywvt u cxemvr: «HemoBeueckue
pacb»

PAacKpbIBaTh IPUYMHBI U MEXAHU3MBbI
pacoreHesa, NnepeunuciisiTh U MPUBOJAUTH
MPUMEPHI IPUCTIOCOOJIEHHOCTH YelIOBEKa
K YCJIOBUSIM CPE/Ibl, MIPUMEPHI
MPUCTIOCOOUTEILHOTO3HAYCHUST PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €IUHCTBO BUa HOMO
sapiens, Hay4yHYI HECOCTOSTEIbHOCTD
PACOBBIX TEOPHM, UJIEH COLUAIBHOTO
JJapBUHU3Ma U pacu3Ma

Htoro yacoB mo teme

9

Tema 3. Opranu3Mbl U OKPYKAOIIAsA Cpeaa

3.1 | Oxonorust Kak Hayka 1 OKoJorusl Kak Hayka. 3alaund pasnensl | PackpeiBarhk conepkaHue TEPMUHOB U
DKOJIOTUH. IIOHSITUI: DKOJIOTHS, [TOJIEBBIE
MeTonbl SKOJIOTMYECKUX UCCIECNOBAaHUN. | HAOIIOEHUS, SKCTIEPUMEHTHI,
DKOJIOrMY€ECKOe MUPOBO33PEHUE MOHUTOPHUHT OKPYKarOLIEN CPeJibl,
COBPEMEHHOI'0 YEJIOBEKA. MOJENUPOBAHUE, IKOJIOTHUECKOE
emoncmpayuu: MHPOBO33pEHUE.
Ilopmpemoi: A. ['ymO0Ib1IT, [TepeuunciaTe 3agaum SKOJIOTUH, €€
K. @©. Pynbe, O. ['ekkens. pa3zieiibl UCBSI3U C APYTUMHU HAYKAMH.
Tabnuywr u cxemwr: kapra «[Ipuponnsle | Xapakrepu3oBaTh METOIbI
30HBI 3EMIIN» DKOJIOTHYECKUX UCCIIEN0BAHNN

3.2 | Cpensl oOuTaHus U 1 Cpenpbl oOuTaHusg OPraHu3MoB: BOJIHasl, | PackpwiBaTh colep:kaHre TEPMHUHOB

IKOJIOTHUECKUE
bakTopbI

HA3eMHO-BO3/TyIITHAS, TTOYBEHHAS,
BHYTpPH-OpraHU3MEHHasl.
Dxonoruyeckue (PaKTopsl.
Knaccudukanus 3K010ruaeckux

U TIOHATHI: cpeia OOUTaHwMs,
IKOJIOTUYECKHUE (PaKTOPHI,
OHMOJIOTHYECKUN ONTUMYM,
OrpaHUYUBAIOIIANA (JIMMUTUPYIOIITUN)
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(bakTOpoB: a0MOTHYECKHE, OMOTHUECKUE
U aHTPOTIOTEHHBIE.

JleiicTBUE 3KOTOTHUECKUX (haKTOPOB

HA OPTaHU3MBI.

Jemoncmpayuu:

Tabauyvt u cxemovi: «CpenproouTaHus
OpPTaHHU3MOBY

dhaxrop.

XapakTepu3oBaTh YCIOBUS CPel
OoOUTaHUsI OPraHU3MOB;
KJIaCCU(UIIUPOBATh U XapaKTepHU30BaTh
AKOJIOTUYecKre (haKTOpbl: AOMOTUYECKHUE,
OMOTHYECKHE W aHTPOIIOT'€HHBIE.
OmnuceIBaTh JEMCTBHE IKOJIOTHUYECKUX
(bakTOpOBHA OPTaHU3MBI.
XapakTepu3zoBaTh 0COOCHHOCTH
CTPOCHHUS U KUZHEACATEIbHOCTH
pacTeHui U )KUBOTHBIXPa3HBIX CPE
o0uTaHUs

3.3

AoOuoTHnueckue
bakTopbl

AOGuotnueckue paKkToOpbl: CBET,
TeMIIepaTypa, BIaKHOCTb.
®dortonepuoausm.[Ipucmocobnenns
OpPraHU3MOB K JICHCTBUIO a0MOTHYECKHUX
dakTopoB. buomornaeckuepuT™MBI.
Jemoncmpayuu:

Tabauyvt u cxemovl: «OOTONEPUOTUZM.
Jlabopamopnvie u npakmuueckue
pabomot:

Jlabopatopnas pabota Ne 3.
«Mopdomoruueckre 0COOCHHOCTH
pacTeHul U3 pa3HBIXMECT OOUTAHUS.
JlaGopaTtopnas padota Ne 4. «Biausaue
CBETa Ha POCT M PA3BUTHE YCPEHKOB
KOJIeyca

PackpbiBath cojiepkaHrie TEPMUHOB U
MOHATUI: abMoTHYECKHE (PaKTOpHI,
dboToneprou3M, OHOIOTHIECKUE
PUTMBI.

AHaJIM3UPOBATh JEHCTBHUE CBETA,
TEeMITepaTyphl, BIAKHOCTH Ha OPTaHU3MbI
U MIPUBOJUTH TIPUMEPHI
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBoauTh OMOTOTHYECKHE HAOTIOICHNUS
U 0pOPMJIISITH PE3yJIbTaThl MPOBEAEHHBIX
HaOII0/ICHU
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3.4 | buornueckue buornueckue paxropsl. Buas PackpsiBaTh conepxaHre TEPMUHOB
(akTopsI OMOTHYECKHUX B3aUMOICHCTBUI: U TIOHATHI:0M0THYECKHE (PaKTOPBI,
KOHKYPEHIIUS, XUIIHUYECTBO, CHMOMO3 U | XUIIIHWUYECTBO, [Iapa3sUTU3M,
ero ¢opwmel. [lapazutusm, Koomeparus, | KOHKYpEHLUs, MyTyajau3M, CAMONO03,
MyTyaJIn3M, KOMMEHCAIIN3M KOMMEHCAJIM3M, HaXJ1eOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBapTHUPaHCTBO, AMEHCAIIN3M,
AMeHCanu3M, HEUTpaIu3M. HEUTpPaIU3M.
3HayeHne OMOTHYECKUX XapakTepru3oBaTh OMOTHYECKHE
B3aWMOJIEMCTBUH U1 CYLIECTBOBAHUSA (bakTOpbl U BUJIBIB3aMMOOTHOILICHH
OpPTaHHU3MOB B IPUPOIHBIX COOOIIECTBAX. | MEXKY OPraHU3MaMU; IIPUBOIUTE
Hemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabauywl u cxemol: «[luieBbie LEMN» IPUCIIOCOOJIEHHOCTH OpPraHU3MOB.
CpaBHUBaTh MeXay co00il BUIbI
OMOTUYECKUXB3auMOIEHCTBUN
OpraHNU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHUE XaPAKTEPUCTUKH PackpeiBaTh conepkaHue TEPMUHOB U
XapaKTEpUCTUKU nonyisiuny. OCHOBHBIENIOKA3aTeNN MOHATHUI: TTONYJISIUSA, YUCIEHHOCTb,

BHUJIa U ITOITYJIALIMA

MOIYJISILIMU: YUCIEHHOCTD, INIOTHOCTD,
POXKIAAEMOCTh, CMEPTHOCTD, PUPOCT,
Murpanus. JluHaMuKa 4ucCI€HHOCTH
MOMYJISILIMYA U €€ PEryJIsaus.
Jemoncmpayuu:

Tabauyvt u cxemol: «llomynsuuny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
HOMYJISIUU UHOY30PUU-TY(PETBKI.
Jlabopamopnsle u npakmuueckue
paoombol:

IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb,
IIPUPOCT, MUTPALINs, TUHAMUKA
YUCJICHHOCTH IIOIYJISALUN.
XapakTepu30BaTh OCHOBHBIE ITOKA3ATEIN
Y DKOJIOTHYECKYIO CTPYKTYPY
MOIYJIALUU; OIIUCHIBATH MEXAHU3MBI
PEryJISLUYU YACIEHHOCTH IOy LNAN
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IIpakTudeckas padora Ne 2. «[logcuér
TUTOTHOCTH TTOITYJISIIIUE pa3HBIX BUIOB
pacTeHU

Htoro yacoB o reme

5

Tema 4. Coo011ecTBA M DKOJOTHYECKHE CHCTEMbI

4.1 | CooOmectBa 1 Coo011ecTBO OpraHu3MOB — OMOIIEHO3. PackpriBaTh comep:kanrne TEPMUHOB U
OpraHU3MOB CTpyKTyphl OMOIIEHO3a: BHIOBas, MOHSITHI: OUOIIEHO3, YKOCHUCTEMA,
POCTPaHCTBEHHAs, TPOPUIECKas OHMOTeOoIIeHO3, BUIBI-IOMUHAHTHI,
(mumeBasi). Buabl-10OMUHAHTHI. DKOJIOTUYECKas HUIIIA.
CBsi3u B OUOIIEHO3E. XapakTepu3zoBaTh OMOLIEHO3
Jlemoncmpayuu: (coo0111eCTBO), €T0 BUIOBYIO,
Tabnuyvt u cxemoi: «llumieBsie enN», MPOCTPAHCTBEHHYIO U TPOPHUUECKYTIO
«buOIIEHO03: COCTaB U CTPYKTYpay. CTPYKTYPBI.
Obopyodosanue.: MOIETb-ANITUTUKAIIHS OOBICHATH POJTH KOMIIOHEHTOB
«TunmaHbie OUOTICHO3BI»; Tepoapuii OMOIIeHO32a B MOJIEPIKAHUHN €T0
«PacturensHbie cOOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBAHHUSI
KoJuTeKIus «bruoreHos» Ha OTPEACIEHHOW TEPPUTOPHH.
OOBSACHATH OMOJIOTUYECKUM CMBICIT
SPYCHOCTH WITUCTOBOM MO3AMKH.
CpaBHHUBAaTh KOMIIOHCHTHI OMOIICHO30B,
WX BHJIOBYIO, IPOCTPAHCTBEHHYIO H
TPOPUUECKYIO CTPYKTYPHI, CBSI3H MEKITY
OpraHu3MaMu
4.2 | DKOCHUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpwIBaTh cofiep)kaHue TEPMUHOB U

3daKOHOMCPHOCTHU UX
CyIICCTBOBAHUA

[TousiTe 00 A3KOCUCTEME U
OHOreoIEHO3E.
O yHKIIMOHAIbHBIC KOMITOHEHTBI

MOHSATHH: DKOCUCTEMA, OMOr€OIEHO3,
IPOAYIEHTHI, KOHCYMECHTHI, PSIYIICHTEI,
Tporueckue ypoBHHU, MUIIEBAS
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HKOCHUCTEMBI: TPOTYLIEHTbI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopot BelecTB v MOTOK SHEPTUU
B DKOCHUCTEME.

Tpoduueckue (TuIIeBbIE) YPOBHU
AKOCHUCTEMBI. [IuIeBbIe 11enu U CeTH.
OCHOBHBIE MMOKA3aTENN SKOCUCTEMBI:
oromacca, MpoAYKIHUs. DKOJIOTHYECKUE
MUPaMU/JIbL: TTPOAYKITUH, YUCIICHHOCTH,
ouomaccel. CBOMCTBA IKOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJISAIIHS,
pa3BUTHE.

Cykueccusi.

Hemoncmpauuu:

Hopmpemuwi: A. JIx. Tencnu,

B. H. Cyxkaués.

Tabauywl u cxemsi: «[Ipuponnbie
coobmecTBay, «Llenu muTaHU,
«DKOJOrnuecKas mupaMuiar

LeMb U CETh, IKOJIOTUUYECKHUE
nUpaMuIbl, Onomacca, mpoayKIus,
CYKIIECCHSI.

XapakTepru30oBaTh CBOWCTBA IKOCUCTEMBI
(e€ ctocOOHOCTH K JJIUTEIIBHOMY
CaMOITOIICP>KaHUI0, OTHOCUTEIHLHO
3aMKHYTBIA KPYTOBOPOT BEIECTB,
HEO00XOJIMMOCTh MTOTOKA SHEPTHH).
CpaBHUBaTh MACTOUIIHBIC U JCTPUTHBIE
MUIIEBBIC LIETH, TPOPHUUECKUE YPOBHU
IKOCHCTEMBI.

Paznuuate mupamMuabl TPOIyKIINH,
MTUPAMUIBl YUCIICHHOCTH Y TIMPAMHMJIBI
O1OMaccChl.

CoCTaBJIATh MU ¥ CETH IMUTAHMUS.
IlepeunciisiTe CBOMCTBA SKOCUCTEM:
YCTOHYHMBOCTH, CAMOPET YIS,
pa3BuTHeE (CyKieccus).

OnuceIBaTh MEXaHU3M IOICPKAHUS
paBHOBECHS B YKOCHCTEMAX.
XapakTepu3oBaTh CyKIIECCUU, BBISBISTh
MPUYUHBI U 00IIHE 3aKOHOMEPHOCTH
CMEHBI 9KOCHCTEM

4.3

[Ipuponuslie
9KOCHUCTEMBI

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€EP.
DKOCHCTEMA XBOWMHOTO WJIU
IIMPOKOJIMCTBEHHOT O JIECa.

PackpriBaTh coniep:kaHue TEPMUHOB U
HOHSITHI: BOAHBIE SKOCHCTEMBI,
OHOreoeHo3bl, (PUTOIIAHKTOH,
300IUIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemul: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOT O JIECA,
«IKOCHCTEMA XBOMHOTO JIECay,
«bHO1IEHO3 BOIOEMAY).

Obopyoosanue: TepOapUU U KOJIEKITUU
pacTeHUl U )KUBOTHBIX,
MIPUHAJICKAIIUX K PA3HBIM
AKOJIOTMYECKHM IpyInaM OJHOrO BUAA

[IpuBOAUTH TPUMEPHI MPUPOTHBIX
KOCUCTEM CBOEU MECTHOCTH.
CpaBHUBATh Ha3€MHBIC U BOJAHBIC
HKOCUCTEMBI; OpPTaHU3MbI, 00pa3yIOIINe
pa3Hble TpOUUECKUE YPOBHU

4.4 | AHTpOTIOTEHHBIC AHTPONOT€HHBIE SKOCUCTEMBI. PackpeiBaTh conepxaHlue TEPMUHOB U
KOCHUCTEMBI ATPOIKOCUCTEMBI. MOHSTUI: aHTPOMOT€HHAsl YKOCUCTEMA,
Ypboskocucremsl. buonoruyeckoe u arposKocucTemMa, ypooskocucrema,
XO3SUCTBEHHOE 3HAYCHUE ounopaznooOpasue.
arpodKOCUCTEM B YPOOIKOCHUCTEM. XapakTepru30BaTh arpodKOCUCTEMBI U
buopasznoobpasue kak dakTop ypOOIKOCHCTEMBI, 0COOEHHOCTH HUX
ycroiunBocTu skocucTeM. COXpaHEHUE | CyIIECTBOBAHHUSL.
OMOJIOTHYECKOTO pa3HOO0pasHsl [IpuBOIUTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emuie. HKOCUCTEM CBOCH MECTHOCTH, OITUCHIBATH
Hemoncmpauuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: «ATPOIICHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: xonnekuys «BpequTeny | npupoaHbIX SKOCUCTEM U
BAYKHEHIINX CEIbCKOXO035HCTBEHHBIX arpodKOCHCTEM, arPOAKOCUCTEM U
KYJIBTYP» ypOO3IKOCHCTEM
4.5 | buochepa— VYuenue B. U. Bepnanckoro o 6uocdepe. | PackpeiBaTh coqepkanne TEPMUHOB U
rio0abHas ['panutibl, cocTaB U CTPYKTypa NOHATHH: Ouocdepa, )KUBOE BEIIECTBO,

JKOCHCTEMA 3eMIIU

ounocdepsl. JKuBoe BEIecTBO U €0
byukuu. OcobeHHoctr ouochepsl Kak

JTHUHAMUYECKOE PABHOBECHE.
OuenuBats Bkiajg B. M. Bepuaackoro
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TII00ATBHON YKOCUCTEMBI.
JluHamuyeckoe paBHOBECHE U 0OpaTHast
CBsI3b B Onocdepe.

Jemoncmpayuu:

llopmpemui: B. U. BepHaackuii.
Tabauywl u cxemwv: «O0IIAas CTPYKTYpa
ounocdepr», «PacnpocTpaHeHne KU3HU
B Onocdepe», «O30HOBBIN IKpaH
ounochepni»

B CO3JIaHME yUeHHs o Ouocdepe.
XapakTepu3oBaTh coCcTaB Ouocdepsl,

(G YHKIIUHU )KUBOTO BelllecTBa OMOChepsI
W OTIpeCNATh (Ha KapTe) 00JacTH €To
HanOOJIBIIIEr0 pacIpOCTPAHCHUSI.
[TpuBOIUTH PUMEPHI TIPOSBIICHHUS
GbyHKUUN KUBOTO BemiecTBa ouocdepsl,
OMOTreOXUMUYECKOM e TEIbHOCTH
YeJI0BeKa.

[lepeuncnars 0co6eHHOCTH Onocdepsl
KaK I100abHOM 9KOCUCTEMBI 3eMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BemecTs u PackpbIBath comepxkaHue TEPMUHOB U
CYIIECTBOBAHHUS OMOTre0XUMUYECKUE IUKIIBI AJIEMEHTOB MOHATHUIN: TIEIIOCTHOCTH OHOChepHl,
onocdepsr (yrnepopa, a3ora). KPYTOBOPOT BEILIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHbBIE OMOre€OXMMHUYECKHUE LIUKIIbI

OMOMBI CYIITH. AJIEMEHTOB, 30HAIBHOCTh OMOC]EpHI,

Jlemoncmpayuu: OMOMBI.

Tabnuyvl u cxemol: «KpyroBopot OnuceIBaTh KPYrOBOPOT BEIIECTB,

yriepojaa B ouochepe», «Kpyrosopor OMOreoXMMHUYECKHUE IIUKJIIbI a30Ta U

a30Ta B IPUPOJIE» yraepoja B 6uocdepe.
OOBACHATH IPUUUHY 30HATHBHOCTH
ouocdepsl. IlepeuncisaTs u
XapaKTepru30BaTh OCHOBHBIE OMOMBI
CyIIH 3eMIIU

4.7 | YenoBeuecTBO UenoseuecTBO B Onocdepe 3eMiu. PackpeiBaTh conepkaHre TEPMUHOB U

B Obuocdepe 3emiin

AHTpONIOTeHHBIC H3MEHEHHUS
B 6uocdepe. ['modanbHbIC

IIOHATUN: AHTPOIIOI' €HHbIE U3MEHEHHS],
HKOJIOTUYECKUH KPU3UC, TTI00AIbHbBIE
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AKOJIOTMYECKUE TPOOTIEMBI.
Hemoncmpauuu:

Tabauywl u cxemol: «IIpumepHbIe
AHTPONOTECHHbIE BO3/ICHCTBUS

Ha Ipupoay», «BaxHenmne nCTOYHUKN
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
BO/», «IllouBa — BakHenas
cocTasJstomias onochepsr», «DakTops
Jerpagauny nousy, «llapHUKOBBIN
apdexT», «DakTopbl paIuOaKTUBHOTO
3arpsisHeHust ouochepni»; Kpacnas
kHura P®, n3o6pakeHust oXxpaHsaeMbIX
BUJIOB PACTEHUN U KMUBOTHBIX

POOJIEMBI.

XapakTepu3zoBaTh OMOCPEPHYIO POIb
YeJloBeKa.

[IpuBOAUTH IPUMEPHI AHTPOIIOTCHHBIX
U3MEHEeHMI B Onocdepe.

OneHUBaTh MOCIEACTBUS 3arpsi3HEHUS
BO3AYILIHOM, BOOZHOM CPEAbI, N3MEHEHHUS
KJIUMaTa, COKpaIieHus
onopazHooOpasus.

dopMyIUpOBaTH COOCTBEHHYIO MO3ULIUIO
M0 OTHOUIECHUIO K II100aJIbHBIM U
pEruoHaIBHBIM SKOJIOTUYECKUM
npoOjeMamM, apryMEeHTUPOBATH CBOIO
TOYKY 3PEHUSI.

Ha3wiBaTh MpUYHHBI OSBIICHHS
MIPUPOAOOXPAHHOMN ITHKH,

pacKpbIBaTh 3HaUYEHHUE MIporpecca

JUTSI IPEOJIOJIEHUSI SKOJIOTHYECKOTO
Kpu3uca

4.8

CocyliecTBOBaHHE
IPUPOIBI U
YeII0BEUECTBA

CocyniecTBOBaHUE TPUPOJIBI U
yenoBeuecTBa. CoxpaHEeHHE
oropa3zHooOpa3us Kak OCHOBA
ycTorunBocTu 6uocdepnl. OcHOBa
PaAIMOHAIBHOTO YIIPABJICHUS
PUPOTHBIMHA PECYPCAMH U UX
ucnoib3oBaHue. Jloctiwkenus 6noaoruu
¥ OXpaHa MPUPOJIBI.

PackpriBaTh conepkaHue TEPMHUHOB U
MOHATHN: PallMOHAIBHOE
IIPUPOIOIIOJIB30BAHUE, YCTONUNBOE
pa3BUTHE, KOIBOIIOLIUA.
XapakTepu30BaTh PALMOHAIBHOE
WCII0JI30BaHUE IIPUPOJHBIX PECYPCOB;
OCHOBHBIE MOJIOKEHUS KOHIEITIAN
YCTOWYMBOI'O Pa3BUTHSI
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Hemoncmpayuu:
Tabauywl u cxemol: «buochepa u
YEJIOBEK»

Htoro gacos 1o Teme 9
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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