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11 xnacc — [Monomapesa U.H. Buonorust. M.: Benrana-I'pad, 2021r.
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HOACHUTEJIbBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl 1O OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIpEICIICHUS
MOJX0A0B K (opMupoBaHHMIO cojepkaHuig ydeOHoro mpeamera «buonorus» cocraBwin:
koHnenrtyanpable nosioxkeanss @I'OC COO o B3auMOOOYCIOBICHHOCTH IENEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4eHUsT W TPeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHHUS 00
O0MmMX HEeNAX W NMPUHIMIAX, XapaKTEPHU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakKe MOJOKESHUS O CHEIH(PUKE OHOJIOTHH,
e¢ 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
oOmiectBa. CorlacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEETICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpaA.

[Iporpamma o Ouosioruu naét MpeacTaBlIeHUE O EsIX, 00 00IIel cTparerun ooydeHus,
BOCIIUTaHUSI W pa3BUTHA OOydaroIIMXCsl CpeacTBaMM YydeOHoro mnpeamera «buonorusy,
ompenenser 00sf3aTeNbHOE MPEIMETHOE COJEpKaHHWe, €ro CTPYKTYpY, pachpeieieHue Io
pasgenaM M TeMaM, PEKOMEHIYeMYIO IOCIe0BaTeIbHOCTh M3yYCHUsT YUYEeOHOTO Marepuaia C
YIETOM MEXIPEAMETHBIX H BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTELHOTO TpoIecca,
BO3PACTHBIX 0COOEHHOCTEN 00yJaIoNINXCS.

B mporpaMme 1o OHOJOTHHM TakKe YYHUTHIBAIOTCS TpeOOBaHWS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM pe3ylbTaTaM oOydeHUs B (GOpPMHUPOBAHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOMN JNEATEIHHOCTH/YICOHBIX NEHCTBUI 00YJarOIIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 0Opa30BaHuUs.

B mporpamme mo Omosornu (10—11 xmaccel, 6a30BBIii YPOBEHb) peaii30BaH IPUHIIHIT
MIPEEeMCTBEHHOCTH B H3Y4YeHHUU Ouosioruu, Onarojapss 4eMmy B HeH MNpocMaTpuBaeTcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JIMYHOCTH, SKOJOTMYECKOr0  MBIIUICHUS,
MpPe/ICTaBICHU O 370pOBOM oOpa3e JKM3HHM U OEpeKHBbIM OTHOIICHHEM K OKpYKaroen
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMONOTMYECKUX TEOpUd, a TaKkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWOJIOTHM YAEJICHO BHHUMAHUE HCIHOJIb30BAHUIO MOJIyYEHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU JAJISl PEIICHUS MPUKIAIHBIX 3374, B TOM YKCie: TPOGUITAKTHKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YelOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTUPOBAHMUS,
000CHOBaHHUS IKOJIOTUYECKH 11€JIeCO00pa3HOTO MOBEACHHS B OKpY)KAOLIeH MPUPOJHON cpere,
aHaJlM3a BJIMSHUS XO3AWCTBEHHOM [EATENBHOCTH YEJIOBEKa Ha COCTOSHHUE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBIEHHOCTU Y4eOHOTO
npeaMera «bUONOTHs MPOAUKTOBAHO HEOOXOIUMOCTBIO 00€CIIeUeHHs YCIOBUM ISl peleHus
OJTHOM M3 aKTyaJbHbIX 3aJia4 HIKOJBHOTO OMOJIOIMYECKOro 00pa3oBaHus, KOTOpas MpeArnoJaraer
¢dopmMupoBaHue y OO0YYarOUIUXCS CHOCOOHOCTH AJaNTHPOBATHCS K W3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosornss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aHMMaeT BakHoe MmecTto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOyJaroIUMXCs IMPEJICTaBICHUH O Hay4HON KapTUHE MUpa,
pacuupsieT 1 0000IaeT 3HaHUs 0 )KMBOM NpUpPOJE, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3allii W SBOJIIOLUUH, CO3/MAET YCIOBMS MJS: TO3HAHHUS 3aKOHOB >KMBOH IPHPOJIBI,
¢dopmupoBaHus (YHKIIMOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe3o0macHOro obpasa
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonbmoe 3HayeHwe OMOJIOTHS HUMEET TakXKe JUId pelIeHUs BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 3aJa4 CpelHEero oouero oopa3oBanusi, conuann3auuu odyyatomuxcs. M3yuenue



ouosorun obecrnieynBaer yCIOBUS JUIS (dbopMupoBaHHS MHTEJJIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIBTYPBHI, CIHOCOOCTBYET
MHTETpalui OUOJIOTHYECKUX 3HAHUN C MPEACTABICHUSAMH W3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBanHbIe TOJI0KEHUS O MpeIHa3HAYCHUH Y4eOHOTO
npenMera «buonorus» cocraBWIM OCHOBY Ui ONIPENENIEHUS IOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJAEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTUH.

OTt0op conepxkanust yuebHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJHKHbI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMBIE 151 (DOPMUPOBAHUS OOIIEH KyIbTYpPHI, OTPEACISIONINE
a/JIeKBaTHOE TIIOBEJICHHE YEJIOBEKa B OKpYKalolleld MPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW >KU3HU U MPAKTHUECKOU aesTenbHocTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpble CIyKaT OCHOBOM i  (QOpMHUpOBaHUs
MPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOW KapTMHE MHpa U ILIEHHOCTHBIX
OpHEHTALMIX JIUYHOCTH, CHOCOOCTBYIOIIMX I'YMaHU3allMU OHOJIOrMYECKOro 00pa3oBaHHUsL.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJoruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W SBOJIONMHM. B CcOOTBETCTBMM C 3TUM B
CTPYKType ydueOHOTro npeamera «bruonorus» BBIIEIEHBI CIENYIOIINE COJIepKaTeNbHbIe JTUHUU:
«buonorus xkak Hayka. MeTo/pl HayuHOTO TO3HaHUs», «KieTka kak Ouojiorndyeckas cCucTeMay,
«Opranusm Kak 6uonoruyeckas cuctema», «CucreMa 1 MHOrooOpazue OpraHu4eckoro Mupa,
«OBOJIIOLIHS KUBOHU MPUPOIBD», « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTI.

Henp u3ydyenus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOM OpraHU3allMl JKHUBBIX CHCTEM
pa3sHOro paHra u NpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JIEHCTBUH B
OTHOILIEHUH 0OBEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHue Lenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcsl peIeHUEM CIeAYIOIUX 3a1ay:

OCBOEHHME OOY4alOIIMMHUCSA CHUCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOPHsX, YYECHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBWiaX, CIYXKaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBEHHO-HAYYHOM KapTMHE MHpa, O METOJaxX Hay4yHOro IIO3HAaHMS,
CTPOCHUH, MHOI0o0OpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3aluy,
BBIJIAIOIIMXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKUX
crocoOHOCTEH B Mpolecce aHalu3a JaHHbIX O MYTSX Pa3BUTHs B OMOJIOTMHM HAYYHBIX B3IJIS/0B,
U U MIOAXO0I0B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y OOydaroumxcsi oOmeld KyJabTypbl, (YHKIMOHAIBbHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLIEHUBAThH SIBICHHS OKPYXAIOIIEro MHUpa *KHBOW MPUPOJBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX MPU U3Yy4EHUN OMOJIOTHH;

¢dopMupoBaHue y OOYYarOIIUXCS YMEHHUH WIUTIOCTPUPOBATH 3HAUYEHUE OHMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW MAEATEIBbHOCTH YEJIOBEKA, Pa3BUTHUM COBPEMEHHBIX MEIULUHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTHM TIO3HAHHUS YEJIOBEKOM S>KHBOHM MPUPOIHI,
HE00X0AMMOCTH OepeXHOTO OTHOLIEHUS K Hel, COOII0IEHU] ITUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

0CO3HAHME LEHHOCTH OMOJOTMYECKMX 3HAHUH Ul MOBBIIICHUS YPOBHS JKOJOTMYECKON
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHUN M YMEHHUH B MOBCEJIHEBHOM JKMU3HU Ui OLECHKH
MOCIIE/ICTBUI CBOCH AEATENBHOCTH IO OTHOIICHUIO K OKpY)Karollel cpene, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAaHHE U COOIOICHUE Mep TPO(DUIAKTUKH 32a00ICBaHHIA.

B cucteme cpennero ooduero oopasosanus «buonorusy», nzydaemas Ha 0a30BOM YpOBHE,
ABIISICTCS O0SM3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

st u3ydenusi OMOJIOTMK Ha Ga30BOM YPOBHE CPEIHETO 00I1ero oopa3oBaHusi OTBOJIUTCSA
68 yacos: B 10 kimacce — 34 yaca (1 gyac B Henento), B 11 kimacce — 34 vaca (1 yac B Hezeno).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMH, TEXHHYECKHMMH WU JPYTHMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETHKOW W mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HaYK.

MeTo1pl TO3HAHUS KUBOM MpHUpPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJ1acCU(pUKaIusi, MOJIEIMPOBAaHUE, CTaTUCTHUECKass 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pazIUYHBIX METOJOB MPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHusi Ouosoruu. OTianune KUBBIX
CUCTEM OT HEOPraHU4YEeCKOW MPUPOIBI.

CpoiicTBa OWocucTeM H HX pa3HOOOpa3ue. YPOBHM OpraHU3alMH OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOC(EPHBI.

JdemoHncTpauuu:

Tabmuubl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosiekyasr JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHE  JBJIEMEHThl:  MaKpOAJIEMEHTHI,
MHKpPO3JE€MEHThI. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

@yHKIMU BOJbl M MHUHEpAIbHBIX BeUIECTB B Kierke. llomnep:kaHue ocMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoenune 6enkoB. AMMHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnnmebie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€IKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpUYHAs, TPETHUHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBoiicTBa OenkoB. buonoruueckue QyHKIMN OETKOB.

®epMeHThl — Ouonoruyeckue Karanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbel. Otimuus  (QepMeHTOB  OT
HEOPraHMYECKUX KaTajJu3aTopoB.

VYraeBoJipl: MOHOCaxXapuIsl (TNII0K03a, prubo3a U Je30KCHupu003a), TucaxapHibl (caxaposa,
JaKTO3a) W TMOJHMcaxapuibl (Kpaxmall, TJIHKOTeH, IeJIoa03a). buomorndyeckue (GyHKIUU
YTJIEBOJIOB.

Junuapl:  Tpurauuepunasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiicTBa. buonornyeckue ¢yHkuuu unuaoB. CpaBHEHHE YTIEBOAOB, OSIKOB M JUIUIOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnorsl: JIHK u PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxnmu PHK. Buger PHK. AT®: crpoenune u
byHKIMH.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJICHUCTBUS UICH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYSHHS KIIETKH.

Knetka kak nenocrHas »xuBas cucreMa. OOLIue NpU3HaKU KIETOK: 3aMKHYTas HapyxHas
MemOpana, mosekynbl JJHK kak reneTrueckuii anmapar, CucTeMa CHHTe3a Oenka.

Tumbl KIETOK: dyKapHOTHYeCKass H mpokapuorndeckas. OCOOCHHOCTH CTpPOCHUS
MpoKapuoTHUeckoi kieTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTUUECKOU KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKA, INIMKOKAJIUKC, MX (PYHKIIHH.
[InazmaTuueckass MeMmOpana, e€ cBoiictBa M (QyHKuuu. llutomnazma u €€ opraHoujpl.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar I'onbaxu, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPHUH, IIacTUibl. lIpomcxoxaeHre MHUTOXOHIAPUN M IUIACTH.
Buner nnactua. HememOpanHble opraHOU/Ibl KJIETKU: pUOOCOMBI, KIETOUYHBIHN LIEHTP, LIEHTPHOJIH,
PECHUUKH, KIyTHUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kietku. CTpoeHue sapa: siaepHas 000J04YKa, KapuoIuiasma,
XpOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsanu, M. Illneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOHM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas TabauIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunres Oenka», «CtpoeHue Moliekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxnennossie kucinotbl. [JHK», «Ctpoenue monekynbl AT®D», «CTpoeHue 3yKapuoTHIECKON
KieTkn», «CTpoeHHE XUBOTHOW KIETKW», «CTpOeHHE pacTUTENbHOW KieTKn», «CTpoeHune
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHHE Aapa KIETKN», «YTIEBOABD, «JIumuasm.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIpENnapaThl pacTUTENbHBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHas pabota Ne 1. «M3ydyeHue KaTaJIUTHUECKOM aKTUBHOCTH (EpPMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpPOEHHUS KJIETOK PACTEHHH, >KUBOTHBIX U
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0OMWM3M. ACCUMWISIHS (IJTacTUUECKUd OOMEH) U
TUCCUMIIIALIUSA (SHEpreTUYecKuii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Ponb
3aKOHOB COXPaHEHHsI BEIIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pors depmenToB B 00MeHe
BEIIECTB U MPEBPALLEHUHN SHEPTUHU B KIIETKE.

@otocunTe3. CBeroBas u TemHOBas Ha3pl ¢orocuHTe3a. Peakmuu ¢dorocuHTesa.
D¢ dexTuBHOCTH (POoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A ISl )KU3HH Ha 3emuie. Bausiaue ycnoBuit
cpenabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XeMocuHTe3. XEeMOCHHTE3Upyome OakTepuu. 3HAUYeHHWE XEMOCHHTE3a I KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTambl SHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe oxucieHue, WM KJIETOYHOE  JpixaHue. OKHCIUTEIBHOE
bochopumpoBanue. DPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakniun matpuunoro cunrte3a. ['enernueckas unpopmanusa u JHK. Peanuzarus
reHeTuYecKoil uHopmanuu B Kierke. ['eHeTnueckuil Koa M ero cBoiicTBa. TpaHCKpUNLIUS —
matpuuHnblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Otansl Tpancasiiuuu. KogupoBanue
aMUHOKHCIIOT. Posib pubocom B OnocuHTE3€e Oernka.

Heknerounsie ¢opmbl ku3Hu — Bupycel. Hceropus oTkpeiTus Bupyco (. U.
NBanosckuiif). OCOOEHHOCTH CTPOCHUSI U KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U 4YeJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nummyHoneguuura yeinoneka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKSA, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.
JdemoncTpaumnu:

[Toptpersr: H. K. Konbros, JI. . UBanoscku, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunel  muranwmsy, «Metabomusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oOMeny», «Ximopormiact», «Potocunres», «Crpoenune IHK», «Ctpoenune u
dbyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTmyeckud  koay», «Bupycei»,
«baktepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWla, ©Oaxrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenne JIHK u tpanckpunuwms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb CTpykTypsl JJHK.

Tema 5. Pa3MHoXeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPraHNU3MOB.

Kierounslii MK, WM >KU3HEHHBIM NHMKN Kietku. MHTepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdasze. Perumkamus — peakuus marpuyHoro cuHTe3a JIHK. Crtpoenme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. J[MIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonornyeckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramuum mutosa. Ilpouecchl, mpoucxopsiiye Ha pa3HbIX
CTaJAMSIX MUTO3a. BHOIOTMYeCcKuii CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUSI: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €0 3HAUEHUE IS
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTrO.

Meiio3. Cragun wmeio3a. Ilpoueccsl, mpoucxoasimue Ha ctaausx meiosa. IloBenenue
xpoMocoM B Meio3e. Kpoccunrosep. bronornueckuii cMbIci 1 3HaUEHHE Meio3a.

I'amerorenes — mporiecc 0Opa3oBaHMsl MOJOBBIX KIETOK Yy )KUBOTHBIX. [10JIOBBIE kKene3bl:
CEMEHHHUKHU M sSu4HUKH. OOpa3oBaHME U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u,
SIIeKIIeTKa) — crepmaroreHe3 W oBoreHe3. OCOOCHHOCTH CTpPOEHUs SUIEKIETOK W
cnepmaTto3onioB. OmnoaorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpHUOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbel 3MOPHOHATIBHOTO PA3BUTHUS Y TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHWE, TacTPYIISIIHS,



opranorene3. [loctamOproHanbHOE pa3BuTHE. TUMBI MOCTIMOPHUOHATIBHOTO Pa3BUTHS: TPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusHME cpeibl Ha pa3BUTHE OPraHW3MOB, (AKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHH, CTaluu
pPa3BUTHSL

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHU», «JleneHne KIEeTKU
Oaktepuit», «CTpoeHHE IMOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIIETOUHBIN MUK,
«Permmukanua JITHK», «Mwutosy», «Menos», «lIpsasmoe u Henpsimoe pa3Burue», «l'amerorenes y
MJIEKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MuKpomnpenaparbl «CriepMaTo30U/bl MIIEKOIUTAIOIIETOY,
«Sineknerka MiekonuTaroniero», «KapruoknHes B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, Mogens meTadaznoil XpoMOCOMBI.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

JlabopaTtopnast pabota Ne 3. «HaGmogenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIIapaTaxy.

JlaGopatopnass padota Ne 4. «M3ydeHune CTpPOCHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. lMcropus pas3BuTug TreHeTHMKH. Ponb nurosoruu u
SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitas pocCUiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, HUTOT€HETHYECKUd, MOJIEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckasi CUMBOJIMKA, HUCIIOJIb3yeMasi B
CXE€MaX CKpELIMBAHMII.

3aKOHOMEPHOCTH  HACIE[OBaHUS  IPU3HAKOB, ycTaHOBJIeHHble [.  MenzeneM.
MonorubpuaHoe cKpelnBanue. 3aKkoH eIMH0-00pa3us THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnoresa uncrorel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JluruOpugHoe CKpeliMBaHHE. 3aKOH HE3aBUCUMOTO  HAcCJleIOBaHUS  MPU3HAKOB.
[{uToreneTnvyeckre OCHOBBI IUTHMOPHIHOTO CKPEIIMBAHMS. AHAIH3UPYIOIIEe CKpEllMBaHUE.
Hcnonb30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue npusHakoB. PaGora T. Moprana mno cuemIeHHOMY
HacjeA0BaHuIo reHoB. Hapyllienue clenieHust FeHOB B pe3yjibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 1MoJiIa. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMeTHble Opranu3mbl. HacnenoBaHue mNpU3HAKOB, CHEIJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Poib cpeibl
B HEHACJIEJCTBEHHOW HW3MEHUYMBOCTH. XapaKTEPUCTHKA MOAU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuaunonssiii psan u BapuainmonHas kpusas. Hopma peaknuu npusnaka. KonmyecTBeHHble U
KaueCTBEHHBIC MTPU3HAKU U X HOpMa peaknuu. CBoKcTBa MOIU(UKAIIMOHHON N3MEHYUBOCTH.

HacnencTBenHasi, wiM TreHOTUNHYECKAsl, U3MEHUYUBOCTh. KoMOWHATHBHAS W3MEHUYHBOCTb.
Meiio3 u TMONOBOM TpOIlECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTalMOHHAas
M3MeHUMBOCTh. Kiaccudukanus myranuii: TeHHbIE, XPOMOCOMHBIE, TeéHOMHbIe. YacToTa u



OpUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIIEACTBEHHOU
n3MenunBocty H. Y. BaBuiiosa.

BHesiepHas Hacia€e1CTBEHHOCTh U U3MEHUUBOCTD.

I'eneruka uyenoBeka. Kapuortun dyenmoBexka. OCHOBHbIE METOJbl T'€HETUKHU 4YeEJIOBEKa:
T€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETUUECKHM, OHOXUMHYECKUH, MOJEKYISIPHO-
reHeTuyeckuii. COBpEMEHHOE OIpEJeNIeHUEe TIEHOTUIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
TCHOTUITUPOBAaHKE, B TOM umncie ¢ momorisio [IIP-anamm3a. HacnencrBenusie 3a0oieBaHUS
4eJoBeKa: TeHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOW IMPEapacroOKEHHOCTHIO,
XpoMocoMHble ©OosiesHu. ComaTuueckue M TeHepaTHBHble MyTauMu. CTBOJOBBIE KIIETKU.
[IpuHUMnIB 310pOBOrO 00pas3a KU3HH, TUArHOCTUKHU, TPO(PUIAKTUKNA U JICUEHUS F€HETHYECKUX
Oone3Hel. MeauKo-reHeTHUeCKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEIUIIMHCKOW T'€HETUKU B
MPEeIOTBPAILLIEHNH U JICYEHNU T€HETUUECKUX 3a00JIeBaHUI YeTI0OBeKa.

JdemoHncTpaumnu:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuier u cxembl: «MOHOTHOPUAHOE CKpEIIMBAaHUE U €r0 IUTOT€HETHYECKass OCHOBAY,
«3aKOH pacHIeIIeHUss M €ero IMTOTeHEeTUYecKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«durubpunnoe ckpemuBanue», «lluTomornyeckne OCHOBBI JAUTHOPUAHOIO CKPELIUBAHUSY,
«Meiio3», «B3auMoaeicTBre auleNbHbIX T€HOBY», «[ €HeTMUeCKnue KapThl pACTEHUM, KUBOTHBIX
" 4YenoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJENIOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapruoTunsl 4yenoBeka U JKUBOTHBIX», «Buasl wu3MeHUHBOCTHY, «MoaudukanumoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalnoHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Mojenu-anmiukauuu «MoHoruOpuaHoe ckpemuBanue», «HemomnHoe
noMHUHUpOBaHue», «Jurubpunnoe ckpemmBanue», «llepekpéct Xpomocom», MUKPOCKON U
MuKpomnpenapat «/{posoduna» (Hopma, Myrauuu (GopMbl KpbUILEB U OKPAcKH Telna), repoapuit
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnaparaxy».

JlaboparopHas padota Ne 6. «M3yueHnne MoaAuPUKAIIMOHHON M3MEHUHMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanmu3z wmyrtamuii y JOpo3ouibl Ha TOTOBBIX
MHKpOIIpenaparax.

[Ipaktuueckas pabota Ne 2. «CocTaBiieHHe U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesnexnusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U IpoLecc. 3apoKIEHUE CENEeKIUU U foMecTukanus. Yuenue H. 1.
BaBuiioBa 0 ImeHTpax MPOUCXOXKIEHUS U MHOrooOpaszusi KyIbTYpHBIX pacTeHHil. LleHTpsr
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METObI CeNeKIMH. MaccoBblii U WHAMBUAYAIbHBII OTOOPHI B CENEKIIUU
pacteHuil 1 kMBOTHBIX. OlieHKa 3KcTepbepa. BIM3kopoACTBEHHOE CKpeIUBaHUEe — WHOPHIMHT.
Uucras nunus. CkpemmBaHWe YWCTBIX JHUHUNA. [erepo3uc, wunum TUOpHUIHAS CHIIA.
HepoactBenHoe ckpemuBanue — ayrOpuaunr. OtnanéHHas rulOpuauzanus U e€ yCHexu.
HckyccTBeHHBI MyTareHe3 M TMOJY4YEHHE TOJIUILIONI0B. JIOCTM)KEHMS CENEKLUU PacTEeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kKak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHUs
pexomOunantHot JIHK u Tpancrenneix opranm3moB. Kiierounas wumxenepus. Kietounbie
KyJbTYpbl. MUKpPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHu. KiIlOHMpoBaHME BBICOKONPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPIraHU3MOB. OKOJOTMYECKME U JTHYeckue Impobiemsl. MO -
F€HETUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. MBaHOB.

Tabmuuper m cxembl: KapTa «LIeHTpbI NMPOUCXOXKICHHUS M MHOTO00pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHu», «OTaanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «[lomumionnus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypel U KIOHHpoBaHHUE», «KoHCTpynpoBaHHE M MEpPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IUIOJOB UM KOPHEIUIOAOB JTUKUX (OPM M KYIbTYPHBIX COpPTOB
pactenuii, repbapuii «CenbCKOX035IIICTBEHHbIE PAaCTEHUS.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEeJNEKIIMH PACTeHUM U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBINA Y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KVIIACC

buonozusa 11 knaccel (6azoswtit yposens)
Pabouaa npozpamma k aunuu YMK noo peoaxyueii H. H. Ilonomapéeou
(aemopuwi: H. H. Ilonomapésa, O. A. Kopnunosa, /1. B. Cumonosa)

1. Inanupyemuwie pe3yibmamaul 0C60€HUA YUeOHO20 npeomema
PaGouass mporpamma yuebHOro mnpeamera «buonorus» Ha ypoBHE cpeaHEro ooOuero
o0pa3oBaHUsl COCTaBJ€HA B COOTBETCTBUU C TPeOOBaHUSAMHU K pe3yibTaTaM CPEIHEro oOIIero
oOpa3oBaHMs, yTBepXkACHHbIMU  DenepalbHBIM  TOCYAAPCTBEHHBIM  00pa30BaTEIbHBIM
crangaproM u [IpumepHOll OCHOBHOH 00pa3oBaTENBHON MpOrpaMMbl CPEAHEro OOILEero
o0OpazoBaHwUsl.

[TaTpuoTnueckoe BOCIUTAHUE:

* IOHMMAaHHE IEHHOCTH OUOJIOTUYECKON HAyKH, €€ pOJId B Pa3BUTHH YEJIOBEUECKOT0 00IIECTRa,
OTHOIIEHHE K OMOJIOTHH KaK Ba>KHOM COCTABIISIIOIICH KYIbTYPBhl, TOPAOCTh 32 BKJIAJ POCCUHUCKUX
Y COBETCKHUX YYEHBIX B pa3BUTUE MUPOBON OMOJIOTHYECKON HAYKH.

I'paxanckoe BocUTaHUE:

* TOTOBHOCTh K Pa3HOOOpa3HOI COBMECTHOM IESITENbHOCTH MPHU BHITOJTHEHUH OMOIOTHYECKUX
ONBITOB, 3KCHEPUMEHTOB, UCCIEIOBAHUM M TPOEKTOB, CTPEMJIEHUE K B3aMMONOHHUMAHUIO M
B3aMMOIIOMOIIIH.

[IporpamMma paspaboTaHa C y4eTOM aKTyaldbHBIX 3ajad OOy4YeHHs, BOCIUTAHUS U PaA3BUTHUA
oOyuaronuxcs. [IporpaMmma yuuThIBaeT YCIOBHUS, HEOOXOAUMBIE IS PA3BUTHS JTUYHOCTHBIX U
MO3HABATEIHHBIX KAYECTB 00yJAIOIIIXCSI.

[Iporpamma yueOHOTO Tpenmera «bUONOTHS COCTaBlieHa Ha OCHOBE MOJYJIBHOTO MPUHIHUIIA
MOCTPOCHUS Y4eOHOTO Marepualia, He OMpeeNseT KOJIMYECTBO YacOB Ha M3y4eHHE Y4eOHOTO
npeAMeTa U He OTPaHUYMBAET BOZMOXHOCTh €r0 U3y4eHHsI B TOM WM MHOM Kjacce. KypcuBom B
COJIEpKAHUU TPOTPAMMBI BBIJICICHBI DJIEMEHTBI COJEP)KAHMS, OTHOCAILIMECS K pe3yibTaTam,
KOTOPBIM 00YJarOIIHUecs «IOJydaT BO3MOXKHOCTh HAYIUTHCSI.

[Ipennaraemasi pabouasi mporpaMma y4UTBIBAET BOZMOKHOCTb TOJTYYCHUS 3HAHUN, B TOM YHUCIIC



yepe3 MPaKTUYECKYH) JACSTENIbHOCTh. B MporpaMme COOCpKUTCS MTPHUMEPHBIA IEepEUYCHb
n1a00paTOPHBIX U MpakTHIecKuX padot. [Ipu cocraBiennn pabodeld mporpaMMbl YUUTENb BIIPaBe
BBIOpaTh U3 mepevHs paboThbl, KOTOPBIE CYMTAET HanboJee 1enecooOpasHbIMU, C yIETOM HE00-
XOJUMOCTH JIOCTHKCHHUSI PEIMETHBIX PE3yIbTaTOB.

B cucreme ecrecTBeHHOHAy4yHOTO OOpa3oBaHUs OMOJOTHS KaK y4eOHBIH NpEIMET 3aHUMAaeT
BOKHOC MECTO B (POPMHUPOBAHUM: HAYYHOU KAPTUHBI MUPA; (YHKIMOHATHHOW TPaAaMOTHOCTH,
HEOOXOIMMOM IS IOBCEJHEBHOM JKU3HU; HABBIKOB 3/I0POBOTO M 0€30MAaCHOTO ISl YEJIOBEKA M
OKpYXKarolei cpeapl o0pas3a JKHW3HHU; HKOJOTUYECKOTO CO3HAHUS; IIEHHOCTHOTO OTHOIICHUS K
KUBOW TIPUPOJE M YEJIOBEKY; COOCTBEHHOH MO3WIMHM TIO OTHOMICHHIO K OHOJOTHMYECKOM
nH(OpPMALINHY, TIOTyIaeMON U3 Pa3HBIX HCTOYHUKOB.

W3yuenne  OWoONOrMM  co3MaeT  ycluoBHS Uit (QopMHpOBaHHS Y  OOyYaromuxcs
WHTEJUIEKTYATBHBIX, TPAKIAHCKAX, KOMMYHHKAIIMOHHBIX U HH()OPMAIIMOHHBIX KOMITCTSHITHH.
OcBoeHne mporpaMMbl 1O OHOJIOTHMH OOECIIEYMBAET OBJIAJICHUE OCHOBAMH Yy4Y€OHO-
HCCIIeIOBATEIIbCKON JICATEIFHOCTH, HAYYHBIMA METOJIAMH PEIICHUS PA3IMYHBIX TEOPETUICCKIX
Y TIPAKTHYECKUX 3a/1a4.

N3yuenne  Owonormu Ha  0a30BOM  YpOBHE  OpPHEHTHPOBAHO Ha  oOecredeHue
0011600pa30BaTEIHHON U OOIIEKYIBTYPHOUM MOATOTOBKY BBIMMYCKHUKOB. M3ydeHue Onosiorun Ha
YIIIyOJICHHOM YPOBHE OPHEHTHPOBAHO: Ha MOJATOTOBKY K TOCIEIYIOIEMY po(eCCHOHATHhHOMY
00pa3oBaHWIO; HA pPa3BUTHE WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOydJarommxcs myTteM Oosee
rIIyOOKOTO, 4eM TNpeaycMaTpuBaeTcsi 0a30BBIM YpPOBHEM, OBIIQJICHUS OCHOBAaMH OHOJIOTHH W
METOJJaMH HM3y4YCHHUS OPTraHUYecKoro Mupa. M3ydeHue OHWONOrMH Ha YriyOJIGHHOM YpPOBHE
ofOecrieunBaeT: MPUMEHEHHE MOJYYEHHBIX 3HAHUM Ui pelleHUs NPaKTHUYECKUX U y4eOHO-
HCCIIEIOBATENIbCKUX 3a/lad B U3MEHEHHOW, HECTaHAAPTHOM CUTYyalluHd, YMEHUE CHCTEMaTU3H-
poBaTh M 0000mIaTh TOJYYEHHbIE 3HAHMS; OBJAJCHHE OCHOBAaMH HCCIIEIOBATENbCKON
NEeSITeIbHOCTH OMOJIOTUYECKOW HAMpaBI€HHOCTH M T'PaMOTHOTO O(OPMIICHHS IMOJIY4YEHHBIX
pEe3yNbTaTOB; Pa3BUTHE CIIOCOOHOCTH MOJEIMPOBATH HEKOTOPbIE OOBEKTHI W IPOLECCHI,
MIPOUCXOJISIINE B KUBOM mpupoje. VM3ydeHue npeamera Ha yriayOJIeHHOM YpOBHE MO3BOJISET
dbopmupoBath y oOyyarolmuxcs yMEHHE aHaJU3UpOBaTh, MPOTHO3UPOBATH M OILIEHUBATH C
MO3UIUHU SKOJIOTUYECKOM OE301MaCHOCTH MOCIIEACTBUS ACATEIHLHOCTH YeJIOBEKa B IKOCHCTEMAX.
[Iporpamma u coxaepxkanue kKypca Owosormm 10—I11 kmaccoB pa3paboTaHbl B IOJHOM
cooTBeTcTBUU cOo CTaHAapTOM cpeaHero oouiero oopa3oBaHus 0a30BOT0 YPOBHS.

[IporpamMma mocTpoeHa Ha Ba)KHOM coAep:KaTelbHOW OCHOBE: T'yMaHH3Me, OMOLEHTpU3ME U
MOJIMLIEHTPU3ME B PACKPBITUM CBOMCTB >KMBOW MPUPOJABI U €€ 3aKOHOMEPHOCTEW; MHOTOMEp-
HOCTH YypPOBHEH OpraHu3anuy >U3HU; HCTOPU3ME SBIEHUH B MPHUPOAEC M OTKPHITUH B
Ouosyornueckor o6IacTH 3HAHMI;, MOHUMAHUKM OMOJIOTUM KaK HAYKW W KakK SIBJICHUS KyJIbTYpHI;
3HaYEHUU OUOJIOTUU AJIs AKU3HU JIOJIEH U 1711 COXPaHEHUS IPUPOIbIL.

[IporpaMmma  mpeaycMaTpuBaeT  OTpPaXEHHME COBPEMEHHBIX  3aJay, CTOSALIMX  Iepen
OMOJIOTMYECKON HAyKOMU, pelleHrne KOTOPBIX HAMpaBJICHO HA COXPAaHEHHE OKPY)KAIoIIel Cpelibl,
KUBOU MPHUPOIBI U 370pOBhs uenoBeka. Ocoboe BHUMAHHUE YAEIEHO Pa3BUTHIO SKOJOTHYECKOM
KYJIBTYPbl MOJIOACKHU, (OPMHUPOBAHHIO KOM-TIETEHTHOCTHBIX KayeCTB JIMYHOCTU YyYaIIHXCH,
pPa3BUTHUIO  TO3HABATEIBHOM  MEATENbHOCTH (M,  COOTBETCTBEHHO,  MO3HABATEJBHBIX
YHHUBEPCATbHBIX JEHCTBUIN), YKPEIUICHUIO M PACHIMPEHUIO MPEACTABICHUN O HAyYHOW KapTHUHE
MHpa ¢ Y4ETOM OMOJIOTUYECKUX, ITUUECKUX, TYMAHUCTHUECKUX, KOMMYHHUKATHBHBIX, dCTETHYE-
CKUX U KYJIbTYPOJOTUYECKIX aCTIEKTOB.

Hacrosimass mporpamma MakcHMMalbHO  HampaBlieHa Ha  pa3BUTHE  DKOJOTHYECKOTO
MUPOTIOHUMAHHS M BOCIUTAHHE y IIKOJIHHUKOB JKOJOTHYECKOW KyIbTypbl. OCOOCHHOCTIMU
JAHHOU TIPOTPAMMBI SIBJISTFOTCSI:

dbopmupoBanre Ha 0a3e 3HAHMA W yMEHUW HaydyHOU KapTUHBI MHUpa Kak KOMIIOHEHTa
00I1e4eNoBeueCcKOi KyIbTYypHI;

yCUJICHUE BHUMAHUS K U3YyYEHUIO OHOJIOTMUECKOTO PAa3HOOOpa3us KaK HCKIIOYUTEIHHOM
[IEHHOCTH, K U3YUEHUIO KUBOU MPUPOIBI POJTHOTO Kpasi 1 OEpeKHOMY OTHOIICHUIO K HEH;



OOHOBJICHHE COJCpKAHHUSI OCHOBHBIX OHMOJOTHYECKHX MOHSATUH C TMO3WUIUN COBPEMEHHBIX
JNOCTHKCHUM HAYKH U IIPAKTUKU;

oboraieHre yueOHOro Marepralia UaesMi UCTOPU3Ma, TYMaHU3Ma U TaTPUOTH3MA;

W3YYCHUE COJICPKaHUS Kypca B COOTBETCTBHH C JIESITEIb-HOCTHBIM TIOJIXOJ0OM U OpUEHTAIHEH Ha
MMO3HAHUE PEAIBHOM JIEMCTBUTEIIBHOCTH;

MOJATOTOBKA BBIMTYCKHUKOB 0a30BOM INKOJIBl K IOHUMAHUIO IICHHOCTHOW poJin OWOJIOTHH B
MIPAKTUYECKON JCSITEILHOCTH OOIIECTBA B 00JIACTH CEITLCKOTO XO3SCTBA;

PaIMOHATIFHOTO MPUPOAOTIONB30BaHNS, 3APABOOXPAHCHISI, OMOTEXHOJIOTUH, (PapMaIleBTHKH;
pPacKpbITHE OOMIEOMOJIOTHICCKIX TPOIECCOB U 3aKOHOMEPHOCTEH KMBOW TPUPOJIBI HA OCHOBE
MIPUHIIUIIA JOCTYITHOCTH C OMOPOH HAa MPEEeMCTBCHHOCTh 3HAHUIM M YMEHUM, TPHOOPETEHHBIX TPU
W3YYCHHUH MTPEANISCTBYIONUX KYPCOB OHOJIOTHH;

(dhopMHpOBaHWE TPAMOTHOTO IMOAXO0Ja K BBIOOPY CBOETO JMaTbHEHINEro »XU3HEHHOTO ITyTH B
pe3ynbTaTe U30paHus ONpeAeIEHHOTO HallpaBiIeHus MPo(UILHOrO 00ydeHusl.
MeTo1010rH4ecKO  OCHOBOM  TMPEACTABICHHOTO KoMIUiekTa YMK  sBiIgeTcss CHUCTEMHO-
JEATEIIbHOCTHBIN MOAXO0, KOTOPBINM MPEANoaraer:

(hopMHpPOBaHHE TOTOBHOCTH OOYYAIONIUXCS K CAMOPA3BUTHIO W HEMPEPHIBHOMY 00pa30BaHHMIO;
MIPOCKTHPOBAHNE W KOHCTPYHPOBAHWE pa3BHBAIOIICH 0Opa30BaTEbHON Cpebl OpraHH3aIvH,
OCYIIIECTBJISIONIEH 00pa30BaTENBHYIO JIEATEILHOCTH;

AKTUBHYIO YIeOHO-TIO3HABATEIILHYIO JICATEIIBHOCTh 00yJatONUXCs,

MMOCTPOCHHE O00pa30BaTEIbHONW JEATCIIBHOCTH C YY€TOM WHIAMBUAYAJIbHBIX, BO3PACTHBIX,
TICUXOJIOTHYECKUX, (PH3NOTOTHIECKUX OCOOEHHOCTEH M 3J0POBBS 00YJAIOIITUXCS.

OcHoBHasi oOpa3oBaTenbHas nporpamma (GOpMUPYETCsl HA OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
MOAX0/1a, B CBSI3U C 3TUM JIMYHOCTHOE, COLMAIbHOE, TO3HABATEIILHOE PAa3BUTHE OOYYAIOMIMXCS
OTIPEIeNIAETCS XapaKTepoM OpraHu3aluy HX ACSITeNbHOCTH, B IEPBYIO ouepenb yueOHOM, a
nporecc (GyHKIIMOHUPOBAHUS 00pa30BaTENIbHOW OpraHu3alii, OTPAXKEHHBIM B OCHOBHOM
oOpa3oBaTeNbHOM  IporpamMme,  paccMaTpUBaeTCs  Kak  COBOKYMHOCTb  CJEIYIOIIMX
B3aMMOCBSI3aHHBIX KOMIIOHEHTOB: IeIM 00pa3oBaHUs, COJEp>KaHUA OOpa3oBaHUS Ha YpPOBHE
cpenHero oOmero obpa3zoBaHus, (GOpPM, METOJOB, CPEICTB peajlH3alUu 3TOT0 COJACPIKAHUS
(TEXHONOTUM TPETOJIaBaHMs, OCBOCHHUSA, OOydeHHs); CYOBEKTOB CHCTEMbI 0Opa3oBaHUs
(memaroru, oOyJaronIuecs, UX POAUTEIN (3aKOHHBIC MPEACTABUTENH)); MaTePUATBHON 0a3bl Kak
CpeIcTBa CHCTeMbl O0pa30BaHMs, B TOM YHCIE C YYETOM NPUHIHIA TNPEEMCTBEHHOCTHU
HAYaJbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpeAHero 0o1ero, mpodeccCHoHaIbHOT0 00pa30BaHHUs,
KOTOPBI MOXKET OBbITh pealn30BaH Kak uepe3 cojAep)kKaHue, Tak U 4yepe3 (OpMbl, TEXHOJIOTHUH,
METO/IbI ¥ IPUEMBI PaOOTHI.

OcyiiecTBiieHne MPUHIUINA HWHIUBUAYAIbHO-TU(GGEPSHIUPOBAHHOIO TOIX0Ja MO3BOJISIET
CO37aTh ONTUMAJIbHBIE YCIOBHSI 7Sl peau3alii MOTEHIIMATBLHBIX BOZMOXKHOCTEH Kaxa0T0 00Y-
Yaromierocs.

OcHoBHasi o0Opa3oBarenbHas mporpamma (GOPMHUPYETCSI C YYETOM IICHXOJIOTO-TIEAarorn4ecKux
ocoOeHHOCTeH pazBuTus neteit 15—18 net, cBsI3aHHBIX:

* ¢ GopmupoBaHHEM Yy OOYYAIOIIMXCS CHUCTEMbl 3HAYUMBIX COLHUANBHBIX U MEKIMYHOCTHBIX
OTHOIICHUI, IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPAXKAMOIIUX JTUYHOCTHBIC M TPaKIAHCKHE
MO3UIMU B JIEATEIBHOCTH, IIEHHOCTHBIX OPUEHTAIINI, MHPOBO33PEHHS KaK CHCTEMbI 0000IIIeH -
HBIX MPEICTaBICHUI O MUpPE B IEJIOM, 00 OKpy)Karomeld NeHCTBUTENbHOCTH, IPYTUX JIOJIX H
camMoM ceOe, TOTOBHOCTH PYKOBOJCTBOBATHCS MM B JESITENLHOCTH; C MEPEXOJIOM OT Y4eOHBIX
NEUCTBUM, XapaKTEepPHBIX ISl OCHOBHOM IIKOJBI M CBSI3aHHBIX C OBJAJICHHEM Yy4eOHOU mes-
TENbHOCTBI0O B  E€IMHCTBE MOTHBAIIMOHHO-CMBICIIOBOTO U  ONEPAIMOHHO-TEXHUYECKOTO
KOMITOHEHTOB K y4eOHO-TIPO(ECCHOHATBLHON AeSITENFHOCTH, pealn3yoiel mpodeccuoHanbHbIe
W JIMYHOCTHBIC YCTpeMJeHHs oOydaromuxcs. Bemyinee mecto y oOydaromuxcs Ha ypOBHE
cpenHero oOmiero oOpa3oBaHHUS 3aHUMAIOT MOTHBBI, CBS3aHHBIE C CaMOOIpPENEICHHEM U
MOATOTOBKOM K CaMOCTOSITENLHOM , ¢ NaTbHEUITUM 00pa3oBaHHWEM U caMOOOpa3oBaHUEM. DTH
MOTHBBI TPHOOPETAIOT JIMYHOCTHBIN CMBICI U CTAHOBSATCS JACHCTBEHHBIMU;



C OCBOCHHUCM BHIOB JACATCIBHOCTH II0 IIOJJYYCHHIO HOBOI'O 3HAHUA B paMKax y‘-IGGHOFO
IpeaMeTa, ero nNpeodpa3oBaHUI0 M MPUMEHEHUIO B YU4EOHBIX, y4eOHO-TIPOCKTHBIX U COIHAIBHO-
MPOEKTHBIX CUTYAIMsIX; C MOSBICHHEM MHTEpeca K TEOPETHYECKHM IpodiiemMaM, K crocobam
MO3HAHUSA W YYCHHS, K CaMOCTOATEIbHOMY TIOHUCKY Y4eOHO-TEOPETHUECKHX Mpoodiiem,
CIOCOOHOCTH K  TOCTPOCHUIO  HMHIUBHIYaJbHOW  00pa3oBaTeNbHOW  TPAaeKTOPHH; C
dbopMupoBaHHeM Yy OOy4alONIMXCS HAyYHOTO THUINA MBIIUICHHS, BJIAJCHUS HAYYHOU
TepMHHOHOFHeﬁ, KIIFOYCBBIMU INOHATHAMHU, MCTOJaMHU U IIPUCMAMU

C CaMOCTOATCIIbHBIM HpI/I06p€T€HI/I€M NIACHTUYHOCTH, IIOBBIICHUEM Tp€6OBaTeJH>HOCTI/I K
camMoMy ceOe; yriayOJieHHEM CaMOOIICHKH; OOJIBIINM pealu3MOM B (OPMUPOBAHHH IIeNeH U
CTPEMJIEHMM K TE€M WM HHBIM POJISIM; POCTOM YCTOMYMBOCTH K (pyCcTpamusM; yCHUICHHUEM
MOTPeOHOCTHU BIMATH Ha ApYrux moaen. [lepexon oOydaromerocst B CTapiIyro HIKOJIY COBIaaeT
C MNEpBBIM IMEPHOAOM IOHOCTHU, WKW IICPBBIM IHICPUOIOM 3PECIOCTH, KOTOpI:IfI OTJIINYacCTCs
CJIOKHOCTBHIO CTaHOBJICHU JIMYHOCTHBIX YCpT. ]_IGHTpaJ'IBHBIM IICUXOJIOTUYCCKUM
HOBOOOpPAa30BaHWEM IOHOILIECKOIO BO3pacTa SBISIETCS MpEABApUTEIBHOE CaMOOIpeeIeHHeE,
MIOCTPOCHHE KU3HEHHBIX IIJIaHOB Ha Oyayinee, pOpMUPOBAHUE UACHTUYHOCTU U YCTONYHMBOIO
obOpaza «S». HampaBieHHOCTh JHMYHOCTH B IOHOIIECKOM BO3pacTe XapaKTepuzyeTcsl ee
IHECHHOCTHBIMU  OPUCHTAILlUAMMU, HHTEpECaMM, OTHOLICHUSAMH, YCTaHOBKaMH, MOTHUBaMU,
MEepPEeX0/IoOM OT TMOJPOCTKOBOTO BO3pacTa K CaMOCTOSTENbHON B3pocioil xusHu. K stomy
nepuoay  (akTUYeCKHM  3aBepIIAeTCsl  CTAHOBJIEHHME  OCHOBHBIX  OHOJIOTMYECKUX U
MICUXOJOTMYEeCKUX (YHKIUH, HEOOXOAMMBIX B3pOCIOMY YEJOBEKY JJIs MOJHOLEHHOIO
cymecrBoBaHus. ColManbHOE M JIMYHOCTHOE CAaMOOIpPENENeHHEe B JIaHHOM BoO3pacTte
MPENIoaraeT He CTOJbKO AMAHCHIIALMIO OT B3POCHBIX, CKOJBKO YETKYIO OPHUEHTHPOBKY U
OTIpeJieNIieHUuE CBOET0 MECTa BO B3POCIOM MHpE.

[Ipenmaraemas mporpamma Kypca Ouonorum miis crapmied mkoJbl (10—11 kmaccel) ciyKuT
HETIOCPEACTBEHHBIM MTPOIOJDKEHUEM ITPOrpaMMBbI Kypca OHOJIOTUH 5—9 KIacCOB, COCTaBICHHOM
ABTOPCKUM  KOJUIEKTUBOM  TOJ  pykoBoiacTBoM mpodeccopa WM. H. TlonomapeBoii.
KJIacCCU(UIIMPOBATh OHUOJOTHUYECKHE OOBEKThl, HAa OCHOBAaHWU OJHOTO WJIM HECKOJIbKHX
CYIIECTBEHHBIX MPU3HAKOB (THUIBI MUTAHUS, CIOCOOBI AbIXaHUA U Pa3MHOXKEHHS, OCOOCHHOCTH
pa3BUTHA);

OOBSACHATH IPUYUHBI HACIIEJCTBEHHBIX 3a00JI€BaHMUIA;

BBISIBIISIT M3MEHYMBOCTH Yy OPraHU3MOB; OOBSCHATH MPOSIBJICHHE BUJOB HM3MEHUYHMBOCTH,
UCIOJIb3YSl 3aKOHOMEPHOCTH HM3MEHYMBOCTH; CpaBHMBAaTh HACJIEACTBEHHYIO U  HEHa-
CJIEJICTBEHHYIO U3MEHUNBOCTb;

BBISIBIISITH MOpPQoOJIOruueckue, (PU3NOJIOTUYECKUE, MOBEACHUYECKUE aJalTallMd OPraHU3MOB K
cpene OOUTaHMs U JEHCTBUIO IKOJOTUYECKUX (DaKTOPOB;

COCTaBIISATh CXEMBI IIEPEHOCA BEIIECTB U SHEPTHH B IKOCHCTEME (LIeTI MUTAHMS);

MIPUBOJIUTH JI0KA3aTeIbCTBA HEOOXOAUMOCTH COXpaHEeHHsI OMopazHOoOOpa3usi A YCTOMYHUBOTO
Pa3BUTHS U OXPAHBI OKPYKAIOLIEH Cpeibl;

OLIEHUBATh JOCTOBEPHOCTh OMOJIOrHUecCKOl MH(OpMAIUH, TOTYYeHHON U3 Pa3HbIX HCTOYHHKOB,
BBIJIENIATh HEOOXOIUMYI0 MH(OPMALUIO s WUCHOJIb30BAHUS €€ B Y4EeOHOH NEesATeTbHOCTH U
peleHNH MPAKTUYECKHX 3a/1a4;

MIPEJICTaBIATh OMOJIOTHYECKYI0 MHPOPMAIIMIO B BIIE TEKCTa, TaOMUIIbI, TpaduKa, IuarpaMMbl U
JieNiaTh BBIBOJIBI HA OCHOBAHUU MPEICTABICHHBIX JaHHBIX;

OLICHUBATh pOJIb JOCTIDKEHHM T'€HETUKH, CeJIeKUUH, OWOTEXHOJOTMHM B MpPaKTUYECKOH
JeATeIbHOCTH YEJIOBEKA U COOCTBEHHOM JKU3HU;

OOBSICHATh HEraTUBHOE BIIMSTHUE BEIECTB (QJIKOTO0JIs, HUKOTHHA, HAPKOTHUECKUX BEIECTB) Ha
3apO/IBIIIEBOE PA3BUTHUE YEIIOBEKA;

OOBSICHATH MOCIECTBUS BIUSHUS MYTareHOB;

OOBSICHATH BO3MOXHbIE IPHYUHBI HACTIEICTBEHHBIX 3a001€BaHU.

BeimmyckHuk Ha 6a30BOM YpPOBHE ITOJIyYUT BO3MOXKHOCTD HAYyUIUThCSL:



. JlaBaTh HAyYHOE OO0BCHEHHE OMOJIIOTHYECKUM (haKTaM, IpoIieccam, sIBICHHSIM,
3aKOHOMEPHOCTSIM, UCIIOJIb3Ysl OMOJIOTUYECKUE TEOPUH (KJIETOUHYIO, IBOJIIOLIMOHHYIO), YYEHHUE O
ouocepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUNBOCTH;

XapaKTepu30BaTh COBPEMEHHBIC HAIIPABIICHHUS B PAa3BUTUN OMOJIOTHH; ONUCHIBATh UX BO3MOXKHOE
HCI0JIb30BAHNE B IPAKTHUUECKOM /1€ATEIbHOCTH;

CpaBHMBATh CIIOCOOBI JIEJICHUS KJIETKU (MUTO3 U MEH03);

pemarh 3ajauu Ha noctpoeHue gpparmenra Bropoit nenu JHK no mpennokenHomy gparmeHty
nepsoit, u”PHK (MPHK) no yuactky /IHK;

pelaTh 3a/1a4M Ha ONpeesieHue KOJIMUECTBAa XpPOMOCOM B COMAaTUYECKUX U MOJIOBBIX KJIETKAX, a
TaKKe B KJIETKaxX Mepell HayajioM JelieHus (Meio3a WM MUTO3a) M IO €ro OKOHYaHWUU (JIs
MHOTOKJIETOYHBIX OPTaHU3MOB);

pemarb TEeHETUYEeCKHE 3aJadyl Ha MOHOTHOPHMIHOE CKpELIMBAaHUE, COCTABJIATH CXEMBbI
MOHOTMOPUIHOTO CKpEIIMBAHUS, MPUMEHSSI 3aKOHbl HACJIEACTBEHHOCTH M  HUCHOJb3YsS
OMOJIOTMYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIMKY;

YCTaHABIMBATh TUIl HACIEAOBAaHUSA M XapaKTep MpOSIBICHUS IMpU3HAKa MO 3a/JaHHON cxeme
POJIOCIIOBHOM, TPUMEHSISI 3aKOHBI HACJIEJICTBEHHOCTH;

OIICHMBATh PE3y/lbTAaThl B3aUMOJEWUCTBUS 4YEJIOBEKAa U OKpY)KalolleWd Cpelbl, IPOrHO3HPOBAThH
BO3MOXHbBIE TIOCJIEJICTBUS JACATEIbHOCTH 4YelOoBEKa I CYIIECTBOBAaHMS  OTAEJIbHBIX
OMOJIOTMYECKUX 00BEKTOB U LIEIBIX MPUPOIHBIX COOOIIECTB.

2. Coodeporcanue Kypca

buosorust kak KOMIUIEKC HAyK O )KMBOW IIPUPO/IE

buonorus kak KOMIUIEKCHas Hayka, METOJbl HAyYHOTO MO3HAHUA, UCHOJIb3yeMble B OHOJIOTUH.
Coepemennvie Hanpasnenuss 6 douonozcuu. Poinp 6uonoruu B GOpMHUPOBAHUM COBPEMEHHOW Ha-
YYHOM KapTHHBI MHpPA, MPAKTUYECKOE 3HAUEHUE OUOIOTUYECKUX 3HAHUM.

buonorudeckue cuctemMbl Kak MpeaMeT U3yudeHus: OMOJIOTHH.

CrpykrypHbIe U (YHKIMOHABHBIE OCHOBBI KH3HU

MonekynspHble OCHOBBI X W3HHM. Heopranuueckue BemiecTBa, MX 3HaueHHe. OpraHuuyeckue
BelecTBa (YrjaeBOJbI, JUMU-/bI, OelKu, HyKJIeHnHOBble KUCIOTh, AT®) u ux 3nauenue. buo-
MOJIUMEPBL. [[pyeue opeanuueckue eéeujecmea kiemxu. Hanomex-nonocuu 6 ouonozuu.

Knetka — crpykTypHas u (QyHKIUMOHalbHAs €OWHMIIA Opranu3ma. lLluTonorus, metombl
UUATONOTMU. POJIb KIIETOYHOW TEOpPUM B CTAHOBJIEHUU COBPEMEHHOW €CTECTBEHHOHAYyYHOU
KapTuHbl Mupa. Knetku npokapuoT u sykapuoT. OCHOBHbIE YaCTH M OPraHOUbl KIETKH, UX
¢byukiun. CtpoeHue u PyHKIIUH XPOMOCOM.

Bupycel — HeknerouHast popma KU3HU, MEPbI MPOPHIAKTUKN BUPYCHBIX 3a00I€BaHUI.
KuznenestenbHocTh KieTkH. [lmactuueckuil oOMeH. DOTOCHMHTE3, XeMOCHHTe3. buocuHTes
Oenmka. DHepreTuueckuii oOMeH. XpaHeHHe, Mepefadya M peanusalus HacJeICTBEHHOW WH-
dbopmaruu B Kierke. I'eHermueckuii kon. I'eH, reHoM. [enomuka. Bausnue HapkozcenHbix
geujecme Ha npoyeccyvl 8 Kiemke.

Knetounsrii nukn: untepdasa u aenenue. Muto3 u Mmeiio3, ux 3HadeHue. ComaTHueckue H
MOJIOBBIE KIJIETKH.

Opranusm

Opranusm — equHOoE LIEIIOE.

KusznenestenbHocTh oOpraHuzmMa. (OCHOBHBIE TMPOIECCHI, MPOUCXOJSALUIME B OpraHU3ME.
Perymsiiust pyHKImiA opranuzMa, ToMeocTas.

PasmHoxenne opranusmoB (Oecronoe u mosioBoe). Cnocobvl pazmHodceHUus y pacmeHuti u
acusommuulx. VIHauBUIyanbHOE pa3BUTHE oOpranu3dMa (oHToreHes). [lpuumHBl HapyleHUi
pa3BuTHUs. PenpoayKkTUBHOE 30pOBbE YEJIOBEKA; MOCIEACTBUS BIUSHMS AJIKOTOJsl, HUIKOTHHA,
HapKOTHYECKUX BEILECTB Ha SMOPUOHAIILHOE Pa3BUTHE YeNlOBeKa. JKuU3HeHHble YUKIbL PA3HbIX
2pYnn Op2aHu3mMoe.

l'enetnka, w™eroasl reHEeTHKUA. [‘eHeTHYeckass TEPMHHOJIOTHSI M CHUMBOJIUKA. 3aKOHBI



HacneactBeHHOCTH ['. Mennens. XpoMmocomHasi Teopusi HacieacTBeHHOCTH. OnpeiesieHue moia.
CueruieHHOE C M0JI0M HacJleJOBaHUE.

I'enetnka denoBeka. HaciencTBeHHble 3a00J€BaHUSI 4YelOBEKAa W WX TMPEAYNpPEexICHUE.
DTHUYECKHE ACTIEKTHI B 0071aCTH MEAUIIMHCKON T€HETHKHU.

I'enotun u cpexga. HenacnenctBeHHas wu3MeH4YMBOCTh. HacriencTBeHHass H3MEHUYUBOCTb.
Mytauuu. Myraressl, UX BIUSHHAE HA 310POBbE YETIOBEKA.

Jomectukauuss u cenekuus. MeTonpl cenekuuu. bBHOTEeXHOJoTHsA, €€ HampaBieHHUs W
NIEePCIIEKTUBBI pa3BUTuUsl. buobezonacrocme.

Teopust 3BoTIOLMH

Pa3BuTHe 3BOMIOIMOHHBIX HeH, 3BoitonMOHHas Teopus Y. [lapsuna. CuHTeTHueckas Teopus
sBosroMH. CBUAETENHCTBA IBOJIIOLMU KUBOM MPUPOIbl. MUKPO3IBOIOLUS U MAKPOIBOJIIOIIHS.
Bun, ero xputepum. Ilomymsiiuss — sieMeHTapHas €IWHUIIA DBOJIONWU. [[BIKyIIME CHIIBI
ABOJIIOIMH, UX BIUSHUE Ha reHO(oH ] nonmysiuu. HampasieHus 3BOIIOIMIH.

Muoroo0pa3ue OpraHu3MOB Kak pe3ynbTaT JBOJIOUMH. [IpuHIMIBI  KiIaccupUKALINUH,
CUCTEMAaTHKa.

Pa3Butue xxu3nu Ha 3emiie

['umoTe3b! mpoucxoxaeHus ku3HU Ha 3emiie. OCHOBHBIE 3Tallbl BOJIIOIUU OPTraHUYECKOTr0 MHUpa
Ha 3emJe.

CoBpeMeHHbIE TpEACTAaBIEHUS O TMPOUCXOXKJIEHUM  4YeJIOBEKa. OBOJIOLUS  4YeJoBEeKa
(anTpomorenes). [IBmxKyIine cuiibl aHTpororeHe3a. Pacsl yesnoBeka, UX MPOUCXOKIECHUE U €IHH-
CTBO.

OpranusMel 1 OKpy>Karomias cpena

[Ipucrocobnennss oOpraHu3MOB K JCHCTBUIO OKOJOTHYECKHX (aKTOpoB. buoreoreHos.
Oxocuctema. Pa3zHooOpasuwe skocucteM. B3anMMOOTHOIICHHS TOMYJIANMA pa3HBIX BHUIOB B
skocucTeMe. KpyroBopoT BEIIECTB U TOTOK SHEPTUH B IKOCUCTEME. Y CTOMYMBOCTD U TUHAMUKA
skocucteM. llocrnencTBust BIWsSHUA AEATENBHOCTH YEIOBEKA Ha 3KocucTeMbl. CoXpaHeHue
Oropa3zHO00pa3us Kak OCHOBA YCTOMYMBOCTH 3KOCHCTEMBI.

Crpykrypa 6uocdepsl. 3akOHOMEPHOCTH CYyIECTBOBaHUs Ouocdepsl. Kpyzogopomul sewjecms 6
ouocgepe.

Ponb yenoBeka B 6uocdepe. I'modanbHbIe aHTPONIOTeHHBIE U3MeHeHUs B Ouocdepe. IIpodiemsl
YCTOMYHMBOTO pa3BUTHUA.

Ilepcnexmuswl pazsumus OUOI02UUECKUX HAVK.

IIpumepHbIil HepeveHb JIa00PATOPHBIX U MPAKTHYECKUX PadoT (Ha BLIOOP yUuHTeJIsl)
Hcnonb30BaHue pa3iuyHbIX METOIOB MPH U3YYEHUH OMOJIOTUYECKUX OOBEKTOB.

TexHnKa MUKPOCKOIIUPOBAHUS.

N3yuenue KIETOK pacTeHUW U >KUBOTHBIX MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax u
UX ONHCaHUE.

[IpuroroBnenue, paccmMaTpyuBaHUE U ONMCAHUE MUKPOIIPENIapaTOB KIETOK PACTEHUI.

CpaBHeHHE CTPOCHHUS KIETOK PACTEHHH, )KUBOTHBIX, TPHOOB U OaKTEpU.

N3yuenue ABUKEHUS HUTOIIa3MBbl.

N3yuenue nmiuazMonamn3a U Jemia3Moin3a B KIIETKaX KOXKHUIIBI JTyKa.

N3ydeHnue pepMeHTATUBHOTO pacHICTNIEHUS MTEPOKCHA BOJAOPOa B PACTUTEIBHBIX M )KMBOTHBIX
KJIETKaX.

OO6HnapyxeHue 0elKOB, YIIIEBOJOB, JIUIHUIOB C MOMOIILI0 KAYECTBEHHBIX PEaKIUH.

Brigenenne JJHK.

N3ydeHne kaTantuTHIECKON aKTUBHOCTU (DEPMEHTOB (Ha MpUMEpPEe aMUIa3bl WIIH KaTaaasbl).
Habmonenne MuTO3a B KJIETKaX KOHUMKA KOPEIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparax.
N3yuenne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

N3yuenue craauii Mmeiio3a Ha TOTOBBIX MUKpOIIpEnapaTax.

N3yuenue cTpoeHus NOJOBBIX KJIETOK Ha TOTOBBIX MUKpOTIperapaTax.

Perienue sneMeHTapHBIX 3a/1a4 IO MOJIEKYJISIPHOM OMOJIOTHH.



BrisiBnieHne npu3HaKkoB CXOJCTBA 3apOJIbIIIEH YeJIOBEKa U APYTrUX MO3BOHOYHBIX )KMBOTHBIX KaK
JI0Ka3aTelIbCTBO UX POJCTBA.

CocraBiieHHE JIEMEHTAPHBIX CXEM CKpEIIVBaHUS.

Pemrenne reneTndeckux 3anau.

W3yuenne pe3ynbTaToB MOHOTHOPHIHOTO ¥ TUTUOPUIHO-TO CKPEIUBAHUS Y JPO30(PHIIBL.
CocraBiieHHEe U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

N3yuenne n3MeH4MBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO PSAAa U BApUALMOHHON KPUBOM.
Onwucanue penoruma.

CpaBHeHuE BUI0B 10 MOP(POIOTrHUECKOMY KPUTEPHIO.

Onucanue npucnoco6JeHHOCTH OPraHU3Ma U €€ OTHOCUTENIBHOTO XapaKTepa.

BrisiBnenue npucnoco06aeHuil OpraHu3MoB K BIUSHUIO Pa3IMYHBIX 3KOJIOTUYECKUX (DAaKTOPOB.
CpaBHEeHHE aHATOMUYECKOTO CTPOEHUS paCTEHUM pa3HbIX MECT OOUTaHMUSL.

Merto b1 u3MepeHus (pakTopoB Cpebl OOUTAHUS.

N3yuenne sK0I0TnYEeCKUX aanTanui 4eJoBeKa.

CocraBneHue NUILEBBIX LIENEH.

N3yuenune n onucanmue SKOCUCTEM CBOEH MECTHOCTH.

MonenrpoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOSAIINX B IKOCHCTEMAX.

OneHka aHTPONOTEHHBIX M3MEHEHHU B IIPUPOJIE.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTIL Kak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cucTEMBI U NX OpraHA3aIns 1 bubmorera [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUHA COCTAB U CTPOEHHUE KIETKU 8 1 bubmorexa OK
p https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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IHOYPOYHOE IIJNTAHUPOBAHHUE

10 KJIACC
N KoimuecTBo yacos Jlata DJIeKTpOoHHbIe HH(ppoBbIe A3
, Tema ypoka Kontpoabubie | IIpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoThI padoTsI pecypchl
bubnuorexa [JOK §1
1 buosorus B cucremMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HaHUS )KUBOU §2
npupopl. [IpakTiaeckas §3
o]
, p;f:’T: N30 - . 05 Bu6miorexa [[OK
MOJTb30BaHU :
« i https://m.edso0.ru/863e6122
Pa3IUYHBIX METOJIOB TIPH
W3YYEHUU OMOJIOTUYECKUX
00BEKTOBY
3 buonorndeckne CHCTEMBI, 1 bu6mmoreka [IOK §4
MIPOIECCHI M UX U3yYEHUE https://m.edsoo.ru/863e6564
4 MonekynspHblid ypOBEHbB: 1 BuGnorexa LIOK §5
oO11as xapakTepucTuKa
H 6
, | B 1 pionosioc
B e https://m.edso0.ru/863e674e
MUHEpaJIbHbIE COJIU
bubnunoreka [JOK §7,8
JJI 1
° Yraeeozet. Jrie https://m.edso0.ru/863e6870
7 benku. CocTaB u cTpoeHue 1 bubnuoreka [JOK §9,10
OenkoB https://m.edsoo.ru/863e6b72
) — 11
8 G:EJiiiiiCKHe 1 0.5 bubmorexa LIOK §
' https://m.edso0.ru/863e6b72
KaTajan3aTophbl.
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Jlaboparopuas pabora Ne 1
«3yuenue
KaTaJUTUYECKOU
aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIIa3bl UITH
KaTtasa3bl)»

HyxknenHoBbIE KHCIIOTBI.
ATOD

bu6mmoreka [{OK
https://m.eds00.ru/863e6d5¢c

§12,13

10

Bupycsl — HekileTouHas
dhopma xu3HU

bubmmoreka [IOK
https://m.edso0.ru/863e7540

§14

11

Kiterounslii ypoBeHs:
00111ast XapaKTEePUCTHKA.
Kiterounas teopust

bu6mmoreka [IOK
https://m.eds00.ru/863e6e88

§15

12

CTpoeHue KIETKH.
Knerounas memOpana.
IMuTommasma

§16

13

JlabopaTtopnast pabota Ne 2
«3yueHnue cTpoeHus
KJIETOK PacTEHHUI,
KUBOTHBIX, TPUOOB U
OakTepuil o
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIMICAHUE

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢c

§17,18

14

OpraHOI/I,[[LI KIJIICTKHU

§19

15

OCOOGEeHHOCTH CTPOEHUS
KJIETOK IPOKAapUOTOB U
9YKapuOTOB

§20

16

OOMEH BeLIeCTB WU
MeTaboInu3M

bu6mmoreka [JOK
https://m.eds00.ru/863e766¢

§21



https://m.edsoo.ru/863e6d5c
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17 DHepreTudyecKrii 0OMeH B bubnmoreka [JOK §22
KJIETKE https://m.edsoo.ru/863e7aae
Tune! KIETOYHOTO §23
18 nutanusg. oTtocuHTe3 U
XEMOCHHTE3
19 [Tnactuueckuit oOMeH. bubnmoreka [JOK §24
buocuntes Oenka. https://m.edso0.ru/863e796e
Perynsanus tpanckpunmun §25
20 Y TPAHCIISIIIUU B KJIETKE U
Opra"u3Me
Jenenne xneTku. MuTos. §26
JlaGopaTtopnast pabota Ne 3
21 «HaOmronenne murosa B 05 bu6mmoreka [IOK
KJIETKaX KOHYMKA KOpEIIKa https://m.edsoo.ru/863e7dc4
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
. bu6mmoreka [IOK §27
22 Meitos. Honoseie iietin https://m.edsoo.ru/863e7f4a
23 NuauBunyanbHOE bu6mmoreka [JOK
pasBUTHE OPraHU3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
24 Hacnez[CTBeHHogTKH u bubmmorexa [IOK
https://m.edso0.ru/863e862
M3MEHYUBOCTH
3aKOHOMEPHOCTH
25 HaCJIeIOBAaHUS MPU3HAKOB. bubmuoreka [JOK
MoHorubpuHOe https://m.edso00.ru/863e8878
CKpeIllBaHHE
JurubpunHoe
bu6nmoreka [JOK
26 CKpEILMBaHHE. 3aKOH

HC3aBUCHUMOT'O

https://m.edso0.ru/863e89a4
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HacJICAOBaHUs ITPU3HAKOB

27

Cuenuiennoe
Haclle/IOBaHUE MTPU3HAKOB.
Jlaboparopuas pabora Ne 5
«M3y4yeHune pe3ynbTaToB
MOHOTHOPUIHOTO U
TUTUOPUIHOTO
CKpCIIUBaHUS Y

JpO30( Il HA TOTOBBIX
MUKpOIIpenapaTax»

0.5

bu6mmoreka [{OK
https://m.eds00.ru/863e8c60

28

T'enetuka noma.
HacnenoBanue npu3Hakos,
CIIEIUIEHHBIX C ITOJIOM

bu6moreka [IOK
https://m.eds00.ru/863e8c60

29

N3MeHYnBOCTb.
Henacnencreennas
W3MEHUYUBOCTb.
JlaGopaTtopnast pabota No
6. N3yuenue
MOAU(PHUKAITMOHHOM
W3MEHUYUBOCTH,
MIOCTPOCHHE
BAapHUAIIMOHHOTO psAla U
BapHallMOHHON KPUBON»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe

30

Hacnencreennas
HU3MEHYHUBOCTD.
JIaGopatopHas pabota Ne
7. «AHanu3 MyTauun y
Jp030(UIIBI HA TOTOBBIX
MUKpOIIpernapaTax»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe

31

I'enetuka yenoBeka

bu6nmoreka [JOK
https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e8c60
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PesepBHBIN ypOK.
O0o0061IeHNE 110 TEME
32 «HacneacTBeHHOCTD U
M3MEHYUBOCTH
OpPTaHU3MOBY

Cenexuus Kak HayKa u
porecc

33

bu6mmoreka [{OK
https://m.eds00.ru/863e9214

MeTtoasl 1 TOCTHIKEHUSA
34 CEJNIEKIIUH PaCTeHUH 1
SKUBOTHBIX

bubmmoreka [{OK
https://m.eds00.ru/863e9214

OBIIEE KOJIMYECTBO YACOB
[10 ITTPOI'PAMME

34
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Iloypounoe mutanupoBanue 11 knace

No Paznensl, TeMbI, YPOKH. Hara (man) | Jlara (daxr) JlaboparopHbie u 3amanue Ha I0M.
KOHTPOJIbHBIE pabOTHI
Tema 1. Opranu3MeHHbI YPOBEHb KM3HH 16 u.
1 Opranu3MeHHbIN ypOBEHb KU3HU U €r0 POJib B § 1.
pupoje
2 Opraamsm Kak OuocucreMa § 2.
3 [Ipouiecchl KU3HEAEATENBHOCTH § 3.
MHOTOKJIETOYHBIX OPTaHU3MOB
4 Pa3mHOeHne oprannsmMon § 4.
5 O110I0TBOPEHHE U €T0 3HAYCHUE § 5.
6 PasButHe opraHu3sMoB OT 3apOXKIACHUS 10 § 6.
cMepTu (OHTOreHe3)
7 W3 uctopun pa3BUTHs T€HETHKHU § 7.
8 | V3MeHYHBOCTH MPU3HAKOB OPraHU3Ma M €€ THIIBI § 8.
9 I'eneTnueckne 3aKOHOMEPHOCTH, OTKPBITHIE I § 9.
Meunnenem
10 JlurnbpuHoe CKpeImmuBaHue § 10
11 I'eHeTnyeckue OCHOBEI ceJIeKIINU. BKitaa §11
H.M.BaBunoBa B pa3BUTHE CENECKIINHU
12 | T'enermka moJsia ¥ HacledOBaHHUE, CLEIJICHHOE C §12.
0JIOM

13 HacnencrBennusie 00J1€3HM YETOBEKA § 13.
14 OTHYECKUE aCIIEKTHI MEUIIMHCKON T'€HETUKHU § 14.

JoctrxeHns: OMOTEXHOJIOTUU U STUYECKHE § 15.

ACTEKThI €€ UCCIIeAOBAHUN
15 TBOpUYECTBO B KM3HM YeJIOBEKA M OOIIECTBA. § 16.
Cemunapckoe 3auamue
16 [{apcTB Bupycsl u BUpycHble 3a00J1€BaHUs § 17.
Tema 2. Knerounsblii ypoBeHb OPraHu3alnuy ;KU3HH 8 4.
17 KneTouHslil ypoBEHb OpraHu3aliy KUBOU § 18.
MaTepHuH, €ro poJib B MPUPOJIe

18 | KieTka Kak 3Tan 5BOJIIOIHUU )KUBOTO B UCTOPHH JIaGopaTtopuast padora Ne 1 § 19.

3eMIH W3yueHne KIEeTOK pacTeHUN U




JKMBOTHBIX IMOJ MUKPOCKOIIOM
Ha TOTOBBIX MHUKpOIIperaparax
1 UX OITMCAHUC.

19 CrpoeHue KineTku § 20.
Opranou/ibl KaKk CTPYKTYpPHbIE KOMIIOHEHTHI § 21.
[IUTOTUIA3MBI
20 Kiierounsrit nuxn § 22.
21 Jlenenue KJIETKH — MUTO3 M MEHO3 Jlaboparopuas padora Ne 2 § 23.
H36HIO]I€HI/I€ MHUTO3a B KJICTKaxX
KOHYHMKAa KOPCIIKaA JIyKa Ha
TOTOBBIX MHKpOIpEeriapaTax.
22 CrpykTypa ¥ QyHKIIUH XPOMOCOM § 24.
23 WcTtopus pa3BUTHS HAYKU O KJIETKE § 25.
24 ["apmonus u eaecooOpa3zHOCTh B AKUBOU § 26
npuposae Cemunapckoe 3ansimue
Tema 3. MoJiekyJISIDHBII YPOBEHb KU3HH 8 4.
25 MonexkynsapHbIil ypOBEHB KU3HH, €T0 POJIb B § 27.
IpUpoJie
26 OCHOBHBIE XUMHUYECKHAE COECINHEHUS KUBOM § 28.
MaTepuu
27 CtpykTypa v PyHKIIMU HYKIICHHOBBIX KUCIOT § 29.
28 IIpouieccrl cuHTE3a B )KMBBIX KIIETKaX § 30.
29 [Tponeccer OnocuHTe3a OeIKa § 31.
30 MonekynaspHbIe NMPOLECChl PACIICTUICHUS § 32.
31 | XuMuyeckoe 3arpsi3HEHUE OKPYXKAIOUIEH cpebl § 33.
Kak rjao0anbHasi 9KOJIOTHYecKas mpooiema
32 | Bpewms skonoruyeckoit KynbTypbl. Cemunapckoe § 34.
3auamue
Tema 4. 3aki0uenue. 2 4.
33 | MHoroo6pazue JKU3HU, IIPEJICTaBICHHON § 35.
OrocucTeEMaMu pa3HbIX YPOBHEN
CJI0’KHOCTHU
34 | Pesepn










