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denepanbHas paboyas mporpamMma 1o yueoHomy npeamety «buosorus» (0a30Bbii
ypOBeHb) (TIpenMeTHast 00nacth « EcTecTBeHHO-HayUHbIE IPEIMETHI») (Haee
COOTBETCTBEHHO — IPOrpaMma 1o OMOJIOrUH, OMOJIOTHS) BKIIOYAET NOSICHUTEIIbHYIO
3aMHCKY, COAEpKaHue 00yUeHUs, INIaHUPyeMble Pe3yJIbTaThl OCBOEHUS IPOTPaMMBbl 110
Ouonoruu, TeMaTHYECKOE TNIAHUPOBAHNE.

[TosicHuTenpHAs 3allMCKa OTpaXaeT OOINME ICJIM W 3aJa4d HM3y4YeHHs OHOJIOTHH,
XapaKTePUCTHKY TICHXOJIOTHICCKUX TPEINOCHUIOK K €€ M3YYCHHIO OOYYaroIIUMUCH,
MECTO B CTPYKType Y4eOHOro IiaHa, a Tak)Ke IOAXOJbl K OTOOPY COACp)KaHUs, K
OTIpeICIICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

ConepxaHre OOY4YCHHS PACKPBIBACT  COJEP)KATCIbHBIC JIMHHHM, KOTOPBIC
npeIaraloTcs Ui 00S3aTSIIBHOTO M3yYeHUs] B KaXKIOM KJIAcCe HA YPOBHE CPEIHETO
ob1rero oOpa3oBaHus.
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[InanupyeMble pe3yJbTaThl OCBOEHHUS MPOTpaMMbl IO OHOJOTUU BKIIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMepruoa OOy4YeHHS Ha ypPOBHE
cpenHero ooiiero o0pa3oBaHus, a TaAKXKe MPEAMETHBIC TOCTHKEHUSI 00yUaroIerocs 3a
KKl 101 00yUYeHusl.

IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJIOTMM TEOPETHYECKYI0 OCHOBY  JUIA
ompenereHus] TMOAXOJ0B K (OPMUPOBAHUIO COJIepKaHUS Y4eOHOro MpeaMeTa
«buonorus» coctaBwin: KoHIENTyaabHbIe onoxkenuss @I'OC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LIENEH, cCoiepKaHusl, pe3yIbTaTOB 00y4eHUsI U TpeOOBaHUMI
K YPOBHIO TOJTOTOBKH BBITYCKHHKOB, TOJOXXCHHUS 00 OOIMMX IENAX W MPUHITUIIAX,
XapaKTEpU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHEr0 OOIIEro 00pa3oBaHus B
Poccuiickoit denepainu, a TakKe MOJ0KEHU 0 crenuduke O1MoJIoruu, €€ 3Ha4eHUH B
MO3HAHUU >KUBOUW MPUPOBI U 00ECIICUCHUH CYIIIECTBOBAHUS YEJIOBEUYECKOTO O0IIECTBa.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM OMPE/IETICHBI OCHOBHBIE (DYHKIIMM MPOTPAMMBI 10
OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Aaét MpeAcTaBlICHUE O IEsX, 00 oOIel cTpaTeruu
00y4eHHs, BOCIIUTAHUS W Pa3BUTUS OOy4YaIOMIMXCA CPEICTBaMHM y4eOHOIro mIpenMera
«buonorusy, omnpenenser o0s3aTENbHOE MPEAMETHOE COJAECp)KAHUE, €r0 CTPYKTYPY,
pacmpesiesieHre 1Mo pas/ieiaM U TeMaM, peKOMEHIYEMYIO MOCIIeI0BATEIbHOCTD U3YUCHUS
y4eOHOTO MaTepHuaia ¢ YI¢TOM MEKIIPEAMETHBIX U BHYTPUTIPEAMETHBIX CBSI3€H, JIOTHKH
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIUXCHI.

B mporpamme mo OMOSIOTUM TakXe YYUTHIBAIOTCS TPEOOBAHHS K TUIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3yibTaTaM OOYy4YeHUS B
(GhOpMUPOBAHUM OCHOBHBIX BHJOB Yy4e€OHO-TTO3HABATEIBbHOU JeATeIIbHOCTH/ydeOHBIX
JEHCTBUN 00YJarONTUXCs TI0 OCBOCHHUIO COIEPKAHUS OMOJIOTMYIECKOT0 00pa30BaHUA.

B nporpamme mno Ouonorum (10-12 xmaccel, 0a30BbIil ypOBEHb) pean30BaH
OPUHIMI T[PEEMCTBEHHOCTM B HW3YYEHUM OUOJIOrMHM, Onarojaps 4YeMmy B HeW
POCMATPUBAETCS HAMPABIEHHOCTh HA PA3BUTHE 3HAHUMN, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAalUUl  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJIEHUS, IPEICTABICHUNA O 3JJOPOBOM 00pa3e *U3HU U OepeKHbIM
OTHOILLIEHUEM K OKpYXarwllen npupoaHou cpeae. Iloatomy Hapsany ¢ H3ydyeHHEM
0011e010JIOrMYECKUX TEOPHI, a TAK)KE 3HAHUM O CTPOSHUH )KUBBIX CUCTEM Pa3HOIO paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX IMPOILIECCOB B MpOTrpaMMe MO0 OHOJOTUU
YJI€JIEHO BHUMAHUE MCIOJIb30BAHUIO MOJYYECHHBIX 3HAHUU B IOBCEIHEBHOW XKU3HU IS
peuieHusl TNPUKIAAHBIX 3a]ad, B TOM 4YHCIE: MNPOPUIAKTUKH HACJIEICTBEHHbIX
3a00J7€BaHUN YEJIOBEKAa, MEIUKO-TEHETUUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHMS
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IKOJIOTHUYECKH IIeTIECO00PA3HOTO MOBEACHUS B OKPY KaIOIIEH MPUPOTHON cpejie, aHamn3a
BIUSHUS XO3SMCTBEHHOW JIEATEIHHOCTH 4YEJIOBEKAa Ha COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCUCTEM. YCWICHHE BHUMaHHUs K NPUKIAJHON HaMpaBICHHOCTH
yueOHoro mnpeamera «bHONIOTHS» TPOAMKTOBAHO HEOOXOJUMOCTBIO OOECTIeUeHUs
YCIIOBUM ISl PENICHHS OAHOW W3 aKTyalbHBIX 3a7ad IIKOJBHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpemnoyiaractT GOpMUPOBaHHWE Yy OOYYAIOIIUXCS CITOCOOHOCTH
aIaNTHPOBATHCA K M3MEHCHHUSIM TMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1O OWOJOTHW SIBISETCS OPUEHTHUPOM JUIsI COCTABJICHHUS pabounx
IporpaMM, aBTOPBI KOTOPBIX MOTYT MPEIOKUTh CBOW BapHAHT IMOCIEAOBATECIHLHOCTH
W3YYCHUS U CTPYKTYPhI Y4eOHOTO MaTepuana, CBO¢ BHICHHUE IMyTeH (OPMHUPOBAHUS Y
obOyyaroruxcst 10-12 kimaccoB TpeIMETHBIX 3HAHWUW, YMEHHM M CIOCOOOB y4eOHOM
NESATEIbHOCTH, a TaKK€ METOAMYECKUX PEIICHUM 3a1ad BOCHUTAHUS WU Pa3BUTUA
cpencTBamMu ydeOHOTo mpeamMera « bromorusy.

buonorus Ha ypoBHE cpesiHero 0011ero o0pa3oBaHus 3aHUMAET BakHOE MecTo. OH
obecnieunBaeT (HOpMUPOBAHHUE y OOYUYAIONIUXCS MPEJICTABICHUN O HAy4YHOU KapTHUHE
MUpa, paciupsieT u 000011aeT 3HAHUS O )KUBOU MPUPOJIe, €€ OTIMUUTEIBHBIX MPU3HAKAX
— YPOBHEBOW OpraHM3allid M SBOJIONHH, CO3JaET YCIOBHUS JIA: MO3HAHHUS 3aKOHOB
KUBOH MPUPOIBI, GOPMHUPOBAHUS PYHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
u 6e30macHoOro oopasa >KM3HHU, IKOJIOTHYECKOTO MBIITUICHHUS], IEHHOCTHOTO OTHOIICHUS K
YKUBOW MPUPOJE U YEITIOBEKY.

Bonbioe 3HadeHue OWONOTHA MMEET TaKXKe JUIsl PEIICHUS BOCIHUTATEIBbHBIX U
pa3BUBAIOIIUX 3a7ad CpeaHEro oOIIero oOpa3zoBaHUsl, COLUAIU3ALMUA OOYYaIOIIUXCS.
N3yyenue Ouosoruu obecreunBaeT ycJIOBUS st (GOPMUPOBAHUSI WHTEIUICKTYabHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHYECCKOW KYJIBTYPHI,
CIOCOOCTBYET WHTErpaluyd OWOJIOTHYECKUX 3HAHWU C TMPEACTABICHUSAMHU W3 JPYTHUX
y4eOHBIX TMPEAMETOB, B YacTHOCTU, (GU3HKK, XUMUM U Treorpaduu. HaszBanHbIe
MIOJIO’KEHUS O TpeHa3HAYeHUN Y4eOHOTOo npeameTa « bnoaorusy cocTaBuiIu OCHOBY JIJIs
ompeneseHus] TOJIXO0I0B K OTOOPY ©  CTPYKTYPUPOBAHHUIO €ro  COACpIKaHUs,
MPE/ICTABJIICHHOTO B MPOTpaMMe 1o OUOJIOTHH.

Ot6op conepxkanusi ydeOHOoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUN KYJIbTypOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM
oOydJaroruecss JOJKHBI OCBOWTH 3HAHHMS M YMCHHS, 3HAYMMbIC IS (DOPMHPOBAHUS
o01Ielt KyIbTyphl, ONMPEACIIAIONINE aeKBAaTHOE MOBEICHNE YEIOBEKAa B OKPYXKAIOIICH
NPUPOJHOM cpelie, BOCTPEOOBAHHBIE B TIOBCEIHEBHOM JKM3HU U MPAKTUUYECKOU
nestenbHocTH. Oco0oe MecTo B OTOM CHCTEME 3HAaHUW 3aHUMAIOT JJIEMEHTHI
colepXaHusl, KOTOpbIE CIIy>)KaT OCHOBOW i (OpMUPOBaHHS TPEACTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpa W IIEHHOCTHBIX OPHCHTAIMAX
JMYHOCTH, CIOCOOCTBYIOIIUX TyMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHusl.
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CrpyKTypupoBaHHe coAepkKaHHs ydeOHOTO MaTepuaia B IporpaMMe 1o OMOJIOTHH
OCYIIIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHUS] 3HAHUM OO0 OTIMYUTEIbHBIX
OCOOEHHOCTSIX KUBOW HpPHUPOABI, 0 €€ ypOBHEBOM OpraHu3aluud U 3BoJoLuu. B
COOTBETCTBUM C ATHUM B CTPYKType yueOHoro mnpenmera «buonorus» BblIEIEHbI
CIENYIOLIME COJIepKaTelIbHbIE JIMHUK: «bHONOrus Kak Hayka. MeToabl Hay4HOro
no3HaHus», «Knerka xak Ouosornyeckas cucrema», «OpraHu3m Kak Ouojiornuyeckas
cucrteMa», «Cucrema W MHOroo0Opaszue OpraHU4eCKOro MHpa», «IBOJIOLMS KUBOU
OPUPOABD, « IKOCUCTEMBI U MMPUCYIIHE UM 3aKOHOMEPHOCTI.

Lenb u3yuyenus yuebnoro npeameta «buonorus» Ha 6a30BoM ypoBHE — OBJIa/ICHNE
0o0y4JaromuMuUCs 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHATBHOM OpTaHM3allud >KUBBIX
CHUCTEM pa3HOr0 paHra U NpPUOOpETEeHHE YMEHMHM HCHOJIb30BaTh 3TU 3HAHUS IS
TPAMOTHBIX I€UCTBUI B OTHOILIEHUH OOBEKTOB KUBOW MPUPOJIbI U PEIICHUS PA3THYHBIX
KU3HEHHBIX TIPOOJIEM.

JlocTrkeHre uenu u3ydeHus yueoHoro npeamera «buosorus» Ha 6a30BOM ypoBHE
oOecrnieunBaeTcs peIIeHUEM CIEIYIOINX 3aau:

OCBOEHHUE 00YYaIOUIUMUCS CUCTEMbI 3HAHUI 0 OMOJIOTUYECKUX TEOPUSX, YUCHHUSIX,

3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTE3aX, IIpaBHJIaX, CIyXKaIlldX OCHOBOM IS
dbopMHpOBaHUS TPEACTABICHUN O ©CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METOJax
HAay4YHOTO MO3HAHUS, CTPOCHUH, MHOTO0Opa3ui U 0COOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHW3alliH, BBIIAIONIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCICIOBAHHUSIX B
OmoIoruy;

dbopmupoBanre y  oOydYarommxcs  ITO3HABATEIbHBIX,  HHTEUICKTYaJIbHbIX

Y TBOPUYECKUX CIIOCOOHOCTEH B MpoIlecce aHaIM3a JaHHBIX O MYTSIX pa3BUTHUS B OMOJIOTUN
Hay4HBIX B3IVIJOB, MIAEH U MOAXOAOB K M3YYEHHUIO JKMBBIX CHUCTEM PA3HOIO YPOBHSA
OpraHu3alliM; CTAHOBJIICHHE Yy OOydallMxcs OO0Imel KynbTypbl, (yHKIHOHAJIBLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSCHATH M OLIEHUBATH SBJICHUS! OKPYKAIOIIET0 MUpa
YKUBOM MPUPOJIbI HA OCHOBAHWHY 3HAHUI U OTIBITA, MOTYYEHHBIX MPU U3yYEHUH OMOJIOTUH;
dbopmupoBaHre y OOy4aroIIMXcsl YMEHUN WLTIOCTPUPOBATh 3HAYEHHE OMOJOTHMYECKHUX
3HAaHUW B [PAKTUYECKOW JEATEIBbHOCTH  4YEJIOBEKAa, PAa3BUTUM COBPEMEHHBIX
MEJIUIMHCKUX TEXHOJIOTMM M arpoOMOTEXHOJIOTHH; BOCHUTaHUE YOEKIEHHOCTH B
BO3MOXKHOCTH TIO3HAHUSI YEJIOBEKOM KHBOW MPHUPOJbI, HEOOXOJUMOCTH OEpeKHOTo
OTHOIICHUS K HEW, COOJIOJEHUS STUUYECKMX HOPM NpPHU MPOBEACHUU OHMOJIOTMYECKHUX
MCCJIEI0BAHMI; 0CO3HAHNUE IEHHOCTU OMOJIOTUYECKUX 3HAHUU ISl TIOBBILIEHUSI YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE NPUOOPETEHHBIX 3HAHUN U YMEHHI B IOBCEIHEBHOM YKU3HU
JUISl OLIEHKH MOCJIEACTBUNA CBOEU AEATEIBbHOCTH IO OTHOLIEHUIO K OKPYKAIOUIEN Cpele,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE U COOJOJIEHHEe Mep MNPOPHIAKTHKA
3a00J1€BaHUM.
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B cucreme cpemnero omiero oopazoBanus «buosorus», ulydaemass Ha 06a30BOM
YpOBHE, SIBJISETCS O0O0S3aTeIbHBIM yYE€OHBIM TPEAMETOM, BXOJSIIIUM B COCTaB
peaMeTHOH 06macTi « ECTeCTBeHHO-HAYYHBIE TIPEIMETHD).

OO611ee Yrcio YacoB, pEKOMEHI0BaHHBIX JIJIs U3yueHus ouosoruu — 102 gaca:
B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 gac B Heaenio), B 12
kiacce — 34 gaca (1 yac B Henenio).
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COJAEPXXAHUE OBYUYEHUA

10 KJIACC Tema 1. buojsiorust kKak HayKa

buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMHA, TEXHUIECKUMU U
JPYTUMU €CTECTBEHHBIMU Haykamu, ¢pusiocodueid, STUKON, 3CTEeTUKON U rpaBoM. Poiib
ouonoruu B GOpMUPOBAHUHN COBPEMEHHON Hay4yHOUM KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Meroabl MO3HAHUS KUBOW MPUPOIbI (HAOMIOACHHUE, IKCIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukaius, MoieIMpoBaHuE, CTaTUCTUYECKasi 00paboTKa TAHHBIX).

Hemoncmpauuu:
llopmpemwi: Y. NapBun, I'. Menaens, H.K. Konbsuos, Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemwvl: «MeTObI TO3HAHUS )KUBOU TTPUPOIBDY.

Jlabopamopnsie u npakmuyueckue padoomol:
[Ipaktruueckas padora Ne 1. «Mcnonp30BaHne pa3iIUYHbIX METOAOB IPH U3YYEHUHU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl 1 MX OPraHU3ALUS
XKupble cucteMbl (OMOCHUCTEMBI) Kak MpeAMET u3ydeHust Ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCUCTEM U X pazHooOpa3ue. Y POBHU OpraHU3aluu OMOCUCTEM:

MOJICKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIUOHHO-BHUIOBOM,
AKOCHCTEMHBIHN (OMoreoneHoTuYecKuit), ouocepusiil. Jemoncmpayuu:

Tabauywl u cxemovl. «OCHOBHBIC IPU3HAKHU KU3HI», «YPOBHH OpPraHU3aIlUN KUBOU
TIPUPOIBI».
Obopyodosanue: monaenb moJiekyibl JITHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHE KJICTKH

XUMHUYECKHM COCTaB KJIETKA. XUMHWYECKHE DJJIEMEHTBI: MaKpOAJEMEHTHI,
MUKpPOAJIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIIECTBA.

OyHKINY BOJBI U MUHEPAIIbHBIX BElIECTB B KieTke. [loaepxanue 0CMOTHYECKOTO
OajaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnmble M 3aMEHHUMBbIE AMUHOKHUCIIOTHI. AMHWHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOM MOJIEKYJIbl (IepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIUN OCIIKOB.
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®epMeHTBl — Ouosormyeckue Kartanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HEHTp, cyocTpatHas cnenuduunocts. Kodpepmentsl. Butamunsl. OTinnuust hepMeHTOB
OT HEOPTaHUYECKHUX KAaTaIM3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TIIOKO3a, pudoO3a W JEe30KCUpr003a), IHUCcaxapuibl
(caxapo3a, JaKTo3a) U Mojarcaxapu sl (Kpaxmail, IIMKOIreH, 1IeJUIt0103a). buonornueckue
(YHKIMH YIIIEBOIOB.

Jlunuael: Tpuraunepuasl, pochonmunuabl, crepouasl. I napodunbHO-ruapodoOHbIC
cBoiictBa. buonormueckue ¢yHkuum sunuaoB. CpaBHEHHE YIVIEBOAOB, OEJIKOB U
JUNUAO0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykneornasl — MOHOMEpBI HYKIIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuun JJHK. Ctpoenue n pynkuuun PHK. Bunst PHK. ATO:
CTpO€HUE U QYHKIIUH.

[utonorus — Hayka o kieTke. Kilerounast Teopust — mpuMep B3auMOJEHCTBUS UIEH
U (paKkTOB B HAYYHOM NO3HAHUU. MeTOIbl N3Y4YEHHUSI KIIETKH.

Krnerka kak nemoctHas skuBasi cucteMa. OOIIME MPU3HAKU KIIETOK: 3aMKHYyTas
HapyxHass MeMOpaHa, mosiekynasl JIHK kak reHetnueckuil ammapar, CUCTEMa CHHTE3a
Oenka.

Tunel KIETOK: dyKapuoTHYEcKass M npokapuotuyeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTnyeckon kinetku. Kierounas crenka 6akrepuil. CTpoeHHE 3yKapHOTUYECKON
KJ1eTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAasi CTEHKA, INIMKOKAJIUKC, HX
¢bynkuuu. [Inazmarnueckas meMOpana, €€ cBoiicTBa M (QyHkuuu. [{utommasma u eé
opranounbl. OnHomemOpanHble opradHounsl kietku: OJIIC, ammapar ['ombmxu,
au30coMbl.  1lolyaBTOHOMHBIE OpraHOWIbl KJIETKH: MUTOXOHJAPWH, IUIACTU[BI.
[Ipoucxoxaenrne MUTOXOHAPUM U TacTu. Buasl mnactun. HememOpaHHbIe OpraHOU/IbI
KJIETKU: PUOOCOMBI, KJIETOUHBIM LEHTpP, LEHTPUOJIM, PECHUYKH, KXTYTUKU. DyHKUIUN
OpraHOMJIOB KJIETKH. BKitoueHus.

SAnpo — perynaropHblii UeHTp kieTku. CTpoeHue sapa: sjuepHas o00J0dYKa,
KapuoIula3Ma, XpPOMAaTHH, SAPBILIKO. XpOMOCOMBI. TpaHCHOPT BEIIECTB B KIIETKE.
Hemoncmpauuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankimn, K.M. bap.

Juaepammer: «PacripeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKUBOM NPUPOLIE»,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabnuyvr u cxemvi: «llepuoanueckas TabmUIa XUMHUYECKHX 3JEMEHTOBY,
«CtpoeHne MOJeKyJbl BOAbDY, «buocunTe3d Oenka», «CTpoeHHE MOJEKYJbI OenKay,
«Ctpoenue pepmenTa», «Hyknennonbie kuciotsl. JJHK», «Ctpoenne monekynst ATO»,
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«CTpoeHHe 7yKapuOTHUECKON KIeTKn», «CTpoeHHe KMBOTHOM KieTkn», «CTpoeHue
pacTUTeNbHOU KIETKH», «CTpoeHHE NPOKAPHUOTUYECKOW KIeTKn», «CTpoeHue smapa
KJIETKI», «YTIEBOIBDY, «JIMIHUIbD.

Obopyoosanue: CBETOBOW MHUKpPOCKOI, OOOpyAOBaHHE Il MPOBEICHUSA
HAOJMIOJEHUI, M3MEpPEHMH, SKCIEPUMEHTOB, MHKpPOIIPENapaThl  PaCTUTENbHBIX,
KUBOTHBIX U OAKTEpUAIbHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue padvomul:

JIaGoparopHas pabora Ne 1. «M3yueHune KaTaauTHUECKOH aKTUBHOCTU (PEPMEHTOB

(Ha mpuMepe aMuIa3bl WK KaTanaasbl)y.

JlabopatopHasi padota Ne 2. «3ydeHue cTpoeHus KIETOK PACTEHUM, )KUBOTHBIX U
OakTepuii MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax u ux OMUcaHue.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH

OOMeH BeliecTB, WM MeTaboau3M. AcCUMUIALUS (TJIACTUYECKUM OOMEH) |
JUCCUMMJISALMS  (SHEpPreTH4eckuii oOMeH) — JIB€ CTOpPOHBI E€AMHOIO Mpoliecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHMS BELIECTB M HHEPrMM B IOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BewecTB: aBTOTPOQPHBIA U rerepoTpodHbiid. Ponbs ¢pepmeHTOB B
0OMEHE BEILIECTB U MPEBPAILICHUHN SHEPTUH B KIIETKE.

®dotocunTe3. CBetoBas U TeMHOBas (a3pl ¢oTocuHTe3a. Peakiuu dorocuHTesa.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIs AKU3HH Ha 3emie. BrnusHue
yCIOBUM cpenbl Ha (POTOCHHTE3 M CHOCOOBI TMOBBIIMIEHUS €r0 NPOAYKTUBHOCTH Y
KyJIbTYPHBIX PACTEHUH.

XeMoCcHHTE3. XeMOCHHTE3UPYIONIHe OaKkTeprn. 3HAUCHNE XEMOCHHTE3a ISl )KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KkieTke. PacmienyieHue BelecTB, BBIACICHHE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. DTaIlbl JHEPreTUYeCKOro ooMeHa. I mukonus.
bpoxxenne u ero Buabsl. KHCIOpOJHOE OKUCIEHUE, WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe GochopunpoBanne. IPHEKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peaknuu marpuyHoro cuHte3a. I'enernueckas unpopmanus u JHK. Peanuzanus
TEHEeTHYEeCKOM wuHpOpManMu B KJIETKe. [ ©HeTHMYeCKWil KO W €ro CBOWCTBA.
Tpanckpunius — marpuunblii cunte3 PHK. Tpancnsiius — OuocunTe3 Oenka. DTtamsl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Poibs pubocom B OnocuHTese Oenka.

Heknerounsie Qopmbl xu3Hu — Bupycbl. Hcropust otkpseiTusi BupycoB (.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMS U KU3HEHHOTO IMKJIa BUPycoB. bakTepuodaru.
bone3nn pacTteHuii, KHUBOTHBIX M YEJIOBEKAa, BBI3BIBAEMBIE BHUpPYycaMHu. Bupyc
uMmMmyHoaeduimta yenoseka (BMY) — Bo3oyautens CITM/{a. OOpaTHas TpaHCKpUIILIKS,
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peBepraza u uHTerpasa. [IpodunakTuka pacnpocTpaHeHHUs BUPYCHBIX 3a00JI€BaHUM.
Hemoncmpauuu:

Ilopmpemwvi: H.K. Konbuos, [I.1. UBanoBckuii, K.A. Tumupszes.

Tabnuyer u cxemovr: «Tunbl nuTaHusy, «Metabomuam», «MUTOXOHAPUSY,
«JHepreTuyeckuii  oOMeH», «Xioporact», «®orocunred», «Ctpoenue JIHK»,
«Ctpoenrne u (yHKIHOHHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTmdeckuit Komy,
«Bupycw»y, «bakrepuodarn», «CtpoeHue u xku3HeHHbIM mukia Bupyca CIIU/Ia,
oaktepuodaray, «Permmukarus JTHK».

Obopyoosanue: wmoaenu-anmkauuu «Yasoenue JHK wu  Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielib cTpykTypsl JJHK.

Tema 5. PasMHoOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHM3MOB

KiteTouHbli UKL, WM )KM3HEHHBIN UK KieTku. MHTepdasza u muto3. [Ipoueccsl,
nporekatonue B uHTepdaze. Permkanus — peakiust MarpuuyHoro cuHte3da JIHK.
CtpoeHure XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHUI. [[UTIITOMAHBIN U rarIou HBIHN
XpOMOCOMHBIE HaOopbl. XpomaTuabl. lluTosOorMueckue OCHOBBI PA3MHOXKEHHS H
WHJVMBUAYAJIHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetkn — Muto3. Ctaauu Muto3a. [Iporeccsl, mpoucxo e Ha pa3HbIX
CTaJuAX MUTO3a. BUOIOTrMYEeCKUi CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

®opmbl pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe U MosioBoe. Buasl Oecrosioro
Pa3MHOXKEHHUA: JEJeHHE HaJBOE, IOYKOBAaHME OJHO- M  MHOTOKJIETOYHBIX,
CHopooOpa3oBaHue, BEreTaTMBHOE pa3MHOXKEHHE. VCKycCTBEHHOE KIOHUpPOBaHUE
OpraHn3MOB, €T0 3HAYECHUE JJIS CEJICKIUU.

[TonoBO€E pa3MHOKEHHUE, €T0 OTIIMYHS OT OECIIONOTO.

Meito3. Cramgum wmenosa. Ilpomeccel, mpoucxoasiiye Ha CTagudax MeHo3a.
[ToBenenne xpomocoM B meno3e. KpoccuHroBep. bHOMOrMYecKuii CMbICI U 3HAYEHHE
Meno3a.

["ameTorene3 — mpoiecc oOpa3oBaHUs MOJOBBIX KIETOK Yy *UBOTHBIX. IlonoBbie
JKeJe3bl: CEeMEHHUKU U sSsudHuKUA. OOpa3oBaHKWe W Pa3BUTHUE TMOJOBBIX KJIETOK — ramMeT
(cmepmaTo3ou, SHIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMTIEKJIETOK M criepMaTo3ouioB. OmnogorBopenue. [lapTeHorenes.

NuauBuayanbHOE  pa3BUTHE (oHTOTEHE3). OMOpUOHAJIbHOE  Pa3BUTHE
(omOpuorenes). JTanmbl AMOPUOHAIBHOTO PA3BUTHUS y TIO3BOHOYHBIX >KHBOTHBIX:
npobOieHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOe paszBuTHEe.  THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HENpsiMoe (JTMYMHOYHOE). Biusinue cpezpl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC YPOJICTBA.
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Poct u pasButue pacrenuii. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOEHUE CEMEHH,
CTaluu pasBuTus. Jemoncmpayuu:

Tabnuyer u  cxemvi: «DOpMBI Pa3MHOXKEHHST OpPraHu3MOBY», «JIBoitHOe
OIUIOZIOTBOPEHNE Y IIBETKOBBIX PacTeHUI», «BereratTuBHOE pasMHOXKEHUE PACTECHUIN,
«/lenenue knetku Oakrepuii», « CTpoe€HUE MOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI»,
«Knerounsii ki, «Pemnukarmua JJHK», «Mutoszy», «Meiosy, «I[Ipsmoe u HenpsiMoe
pazBuTue», «l'aMeToreHe3 y MIICKONMUTAIONIUX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

Obopyodosanue: MHKPOCKOII, MUKpOTMpenaparsl «CniepmaTo30uabl
MJIEKOIIUTAIOWIETO», «SIHUeKIeTka MIIeKONUTarmero», «KapuokuHe3 B KIETKax
KOpEIIIKa JIyKa», MarHutHas mopeib-anmuukanus «llenenne knetkw», momens JIHK,
Mo/iesIb MeTa(azHOl XPOMOCOMBI.

Jlabopamopnsie u npakmuyecxkue padoomol:

Jlaboparopnas padorta Ne 3. «HaOnroneHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOIpENapaTaxy.

JlaboparopHnas pabota Ne 4. «/M3ydyeHue CTpOEHHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIPETIapaTaxy.

Tema 6. HacsiencTBEHHOCTH M1 HK3MEHYHUBOCTH OPTaHU3MOB

[Ipenmer u 3amaun reHeTukd. Mctopust pa3BuTus T€HETUKUA. Ponb nuronorun u
SMOpPHOJIOTUY B CTAHOBJIEHUU T€HETUKHU. BKitag poccuiickux u 3apyOeKHbIX YUEHBIX B
pa3BUTHE TEHETUKH. MeTonbl TeHEeTUKH (THOPUIOIOTUYECKHUH, IUTOTCHETHYECKUH,
MOJIEKYJISIpHO-TeHeTHYEeCKUi). (OCHOBHBIE TE€HETHYECKUE TMOHATUA. [ eHeTnyeckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CX€MaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUSI TPU3HAKOB, yCTaHOBJIEHHble [. Menaenem.
MonorubpuaHoe CKpenuBaHue. 3aKoH eIuH0-00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBwiIO TOMHUHUPOBAHUS. 3aKOH PACIIECIJICHUS TPU3HAKOB. [ MIIIOTE3a YMCTOTHI TAMET.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe ckpelirBaHue. 3aKOH HE3aBUCHMOTO HAClIeIOBAaHUS TPU3HAKOB.
[{uToreHeTnueckue  OCHOBBI ~ AUTHOPUIHOTO  CKpEUIMBAaHUS.  AHaIU3UPYIOIIEe
ckpenuBanue. lcnonb30BaHKWE aHAIM3UPYIOWIETO CKPELIMBAHUS UISL ONPEACIICHUS
TE€HOTHIIA OCOOHU.

CueruienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana mo ciemieHHOMY
HacJIeIOBaHUIO TeHOB. HapyllieHre CluernieHusi FreHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHI.

I'enernka mnosia. XpOMOCOMHOE ONPEACIEHUE IMOoJia. AYTOCOMBbI W TOJOBBIC
XpOMOCOMBI. [ 'OMOraMeTHbIE U reTeporaMmeTHbIe opranu3mel. HaciaenqoBanue npu3HaKos,
CLEIUIEHHBIX C ITOJIOM.
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N3meHunBOCTh. BBl N3MEHUNBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAs. Pomb
Cpelbl B HEHACIEACTBEHHOM HW3MEHUYMBOCTHU. XapaKTEPUCTUKA MOAUPUKAIMOHHON
U3MEHYMBOCTHA. BapmannoHHbli psa ¥ BapuanvoHHas kpuBas. Hopma peakunn
npu3Haka. KonuduecTBEHHbIE M KAUECTBEHHBIE IIPU3HAKU U UX HOpMa peakunu. CBOMCTBA
MO (PUKAITMOHHONW N3MEHYUBOCTH.

HacnenctBenHas, wWiM TEHOTUIMYECKAs, W3MEHUMBOCTb. KoMOuHaTHBHas
MU3MEHYMBOCThb. Mel03 U MOJOBOU MPOIECC — OCHOBA KOMOWHATUBHOW M3MEHUYMBOCTH.
MyrtannonHas u3MeH4YMBOCTh. Kiaccudukaruss MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHbele. Yacrota W nOpuuMHbl MyTauumid. MyrtareHHble  (QakTophl. 3aKOH
TOMOJIOTHYECKHX PSAIOB B HACIEACTBEHHOM n3MeHunBoctr H.M. BaBunosa.

BHesimepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEIOBEKA!
reHEaJIOTUYECKUM, OJIM3HEIOBBIMN, LIMTOTCHETUYECKUIM, OMOXUMUYECKUH,
MOJIEKYyJIsIpHOTeHEeTUUEeCKHil. COBPEMEHHOE OIPEACIICHUE TEHOTHUIIA: IOJIHOI€HOMHOE
CEKBCHUPOBAHUE, TEHOTUIIMPOBAaHHE, B TOM uuciae ¢ nomompbto [II[P-ananu3a.
HacnencrBennsle 3a001€BaHUS YelIOBEKA: TCHHBIC 00JIC3HHU, OOJIC3HH C HACIICICTBEHHOM
MPEAPACTIONIOKEHHOCThIO, XPOMOCOMHBIE OoJie3HU. CoMaTHYecKWe U TeHEepPaTHUBHBIC
myTanuu. CTBOJIOBbIE KJIETKHU. [IpuHIUIBI 310pOoBOTrO 00pasza >KU3HM, TUArHOCTHKH,
npodUIaKTUKA M JICYCHUS TEHETHYeCKUX Ooje3Hedl. MeauKo-TeHETHYECKOe
KOHCYJIbTUPOBAHUE. 3HAYECHUE MEIUIIMHCKON T€HETUKHU B MPEAOTBPAILLICHUN U JICYEHUH
TeHEeTUYECKUX 3a00JICBaHUM YelloBeKa. Jemoncmpayuu:

llopmpemwvi: I'. Mennens, T. Mopran, I'. ne ®pusz, C.C. YerBepukon, H.B.
Tumodees-Pecosckuii, H.W1. BaBumnos.

Tabnuyer u cxemvi: «MOHOTHOPHIHOE CKPEIIMBAHHUE W €0 IIMTOTCHETHYECKas
OCHOBa», «3aKOH pPacCHICIUICHUS M €ro IUTOTCHETUYeCKas OCHOBa», «3aKOH YMCTOTHI
ramer», «JlurubpunHoe ckpenuBaHuey, «lluTonorunyeckre OCHOBBI JUTHOPHUIHOTO
CKpemmBaHus», «Menosy», «BzaumonelcTBuEe auieIbHBIX TE€HOB», «l €HeTHYecKue
KapThl PACTEHUM, >XKUBOTHBIX W 4YeENOBEKa», «l'eHernka mnona», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEINICHHOTO ¢ ToJoM», «KaprnoTunsl yenoBeka u KUBOTHBIX», «Busl
M3MCHUYUBOCTH, «MoaubukarmoHHas U3MCHUYUBOCThY, «HacnenoBanue
pesychakTopay, «I'eHeThKa rpyIin KpoBu», « MyTalluOHHAs! U3MEHYUBOCTH.

Obopyoosanue:  Monenu-aniumkanuu  «MOHOTHOpUIHOE  CKpEIIMBaHUEY,
«HenonHoe noMuHUpOBaHUEY, «JIurudpuaHoe ckpemmBanuey, «Ilepekpéct xpoMmocomy,
MUKPOCKOIl W MuKporpenapar «J[pozoduia» (Hopma, myTtaruu (HOpMBI KPBUIBLEB U
OKpacku Temna), repOapuii «['opox moceBHOW». JlabopamopHuble u npakmuyeckue
pabomot:

Jlabopatopuass pabora Ne 5. «M3ydyeHwe pe3ynbTaToB MOHOTHOPUIHOTO U
JUTUOPHUIHOTO CKpPEITMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.
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Jlabopatopnass pabora Ne 6. «M3ydeHue MoaU(PUKAIUMOHHON HN3MEHUYUBOCTH,
MMOCTPOCHHE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopatopHass padora No 7. «AHanmu3 MyTanui y nApo30¢uiabl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas padota Ne 2. «CocTaBiieHHe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekuus Kak Hayka U Mpouecc. 3apoKICHUE CEIEKIINU U TOMECTUKALMSA. Y YEeHNE
H.W. BaBunoBa o 1neHTpax MPOUCXOXKJICHUS U MHOTOOOpas3usi KyJIbTypHBIX PACTCHUH.
LleHTpbI TPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOABlI CEJIEKIMU. MaccoBbIi M WHIMBHUIYaJIbHBIA OTOOpPHI B
CEJEKUMHA PACTEHUMM M KUBOTHBIX. OneHka JKcTepbepa. bIM3KOpOACTBEHHOE
CKpeuuBanue — HOpuauHr. Yucrasa nuaus. CKpelliMBaHre YUCThIX TuHUM. ['eTeposuc,
win tuOpuaHas cuna. HeponcTBeHHoe ckpeliuBaHue — ayTOpuauHr. OTaanéHHas
rubpuansanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M MOJyuyeHHUE IMOJIUIIIONUIOB.
JlocTrkeHus CeNIEKIMNA PACTEHNUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buoTrexHonorus kak oTpaciab Npor3BOACTBA. [ eHHas HHXKEHepHUsl. DTallbl CO31aHus
pexomOunanTHo# JIHK u Tpancrennsix opranusmoB. Kierounas nHxeHepus.

Kinerounbie KynbTyphl. MUKpPOKJIOHAIBHOE pa3MHOXeHUE pacteHui. KioHupoBanue
BBICOKOITPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJOTHMYECKHE U
studyeckue Tmpodsiempl. 'MO — reHeTHYeckH MOAMMUIIMPOBAHHBIC OPTraHU3MBI.
Hemoncmpavuu:

Ilopmpemuwi: H.W. Basuinos, 11.B. Muuypumn, I'./[. Kaprieuenko, M.®. 1BaHOB.
Tabauysl u cxemol: kapta «L{eHTpBI IPOUCXOXKIEHUS 1 MHOT000pa3us KyJlIbTYPHbIX
pactenuit», «llopompl QomMamHUX KUBOTHBIX», «CoOpTa KyJIbTypHBIX PAaCTEHHI,
«Otnanéunas rubpuauzanus», «Padorter akanemuka M.®. Banoay, «llonmumionausy,
«OOBEKTHI ouorexHonorun»,  «KierouHele  KyJabTypbl W KJIOHHMPOBaHUEY,
«KoHCcTpynpoBaHue 1 NepeHOC FEHOB, XpPOMOCOMY.
Obopyoosanue: MyISDKA IJIOJOB M KOPHEIUIOAOB TUKUX (OPM U KYJIbTYpPHBIX

COpPTOB pacTteHuid, repoapuii «CelbCKOX03IMCTBEHHBIE pacTeHUs». Jlabopamophovie u
npakmuueckue padoomaoi:

Okckypeust « OCHOBHBIE METO/BI U JOCTHXKEHUS CEJIEKIIUU PACTEHUNA U KUBOTHBIX
(Ha CeNeKIHOHHYIO0 CTAaHIIMIO, TUIEMEHHYIO (hepMy, COPTOMCIBITATENbHBIN y4acTOK, B
TEIUIMYHOE X035HUCTBO, JJA0OPATOPUIO arPOYHUBEPCUTETA WM HAYYHOTO LICHTPA).
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11 KJIACC Tema 1. DBoIIoLIMOHHAS OMOJIOTUSA

[IpeanochbUIKM BO3HUKHOBEHHS 3BOJIOLMOHHON TEOPHH. DBOJIIOLMOHHASA TEOPUS U
e€ MecTo B Ouosoruu. BivsHrie 3BOIOIIMOHHON TEOPUH HA PA3BUTHE OMOJIOTUU U APYTHUX
HayK.

CBuzerenbcTBa  3BOJOUMHA.  [lajmeoHTONOrMYeckue:  MOCIENOBATENBHOCTD
NOSIBJICHUS. BUJOB B  TMAJCOHTOJOTUYECKON JICTONUCHU, TMEpPEeXOHble  (POPMBI.
buoreorpadpuyeckue: cxocTBO U paznuuue payH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M paziuyusi 3IMOpPUOHOB pa3HBIX BUJOB
NO03BOHOYHBIX.  CpaBHHUTEIIBHO-aHATOMUYECKUE:  TOMOJIOTHYHBIE,  AHAJIOTUYHBIE,
pPYIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJMYECKUX IyTed Yy BCeX
OpTaHU3MOB.

OpomonnonHasa teopus Y. JlapBuHa. [Ipeanocsuiku BOZHUKHOBEHMS TaAPBUHU3MA.
JIBrKylM€e CUJIbl SBOJIOUMK BHJIOB 1O JlapBHHY (M30BITOYHOE Pa3MHOXKEHUE IIPU
OTPaHMYEHHOCTU  PECypCcoB, HeompeAenéHHas HU3MEHYMBOCTh, OopbrOa 3a
CYyIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretruueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBostonus. [Tonynsauus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrokytiue cuibl ((pakTophl) IBOJIOIMH BUIOB B IpHpoae. MyTallMOHHBIN POIecc
1 KOMOMHATUBHASI U3BMEHUYUBOCTE. [lonynsiimoHHbie BOJIHBI U Apeiid reHoB. M3omsamus u
MUTpaLus.

EcTtecTBeHHbII 0TOOP — HanpaBIsAoMuUi GakTop 3BoJOLHH. DOPMBI €CTECTBEHHOTO
oTOopa.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KakK  pe3yinbTaT dBoitouuu. lIpumepsl
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAIHH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOPMBI BUI000pa30BaHUS:
reorpaduyeckoe, IKOJIOTUUECKOE.

Maxkpossosronusa. @opMbl IBOJIIOLIMU: (puneTHyeckasi,  JIMBEpPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOMIOLHUN.

[IpoucxoxeHne OT HECHEUaIu3upPOBaHHBIX MpenkoB. I[Iporpeccupyromias
criennanu3auus. AnantTuBHas paauanus. /Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M. bap,
2. I'ekkenp, @. Mromep, A.H. CeBep1ios.

Tabauyvl u cxemwvl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emie», «3apoJIbIiu
MO3BOHOYHBIX >XUBOTHBIX», «ApXeonTepukc», «Popmbl 00phOBI 3a CYIIECTBOBAHUEY,
«EcrectBennsiii 0T00p», «MHOTO0OOpa3ne COpToB pacTeHui», «MHOroooOpasue mopos
KUBOTHBIX», «llomymsiuuny, «MyTallMOHHAsT U3MEHYMBOCTH», «ApoMopdo3bI»,
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«Ununoananramuny, «OO0mas aereHepanus», «JBUXKyIue CHIIBI  HBOJIIOIUN,
«Kapracxema mapuipyra mytemectBus Y. Jlapsuna», «bopnrba 3a cyuiecTBoBaHHEY,
«IIpucnocobneHHOCT, ~ opraHu3moB»,  «l'eorpaduueckoe  BUA00Opa30BaAHUEY,
«IKOJIOTUYECKOE BUI000PA30OBAHUEY.

Obopyoosanue:. KOJIIEKIHS HACEKOMBIX C Pa3jIU4YHBIMUA THUIIAMU OKpPACKH, HA0Op
IJIOJIOB M CeMsIH, KoJutekius «lIpumephl 3alIMTHBIX MPUCITIOCOOJIEHUN Y SKUBOTHBIX),
monenb «OCHOBHBIE HamNpaBlIeHUS HBOMIONHM», OO0OBEMHAs Mojaens «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KOJIeKIus «POpMbl COXPAHHOCTH MCKOMAEMBIX
KUBOTHBIX W pacTeHWi», Mozenb ammiukanus «llepekpéct XpoMocom», BIaXHbIC
npenapatsl  «Pa3Butue Hacekomoro», «Pa3BuTHe JIATYHIKW», MHUKpoIpenapar
«/Ipo3oduna» (Hopma, MyTaru GOpMbI KPBUILEB U OKPACKH TETIA).

Jlabopamopnsie u npaxmuueckue padoomol:

Jlabopatopnas pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(POIOTHUIECKOMY
KPUTEPUIO».

JlaboparopHnas pabdora Ne 2. «OnucaHue MpUCIIOCOOJICHHOCTH OpraHu3Ma H eé
OTHOCUTEIBLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HA HA 3emJie

JloHay4yHbBIE TIPEACTAaBICHUS O 3apOXKJICHUM KU3HU. HayuHbple TUIIOTE3BI
BO3HMKHOBEHUS KMU3HU Ha 3emuie: abMOreHe3 M MmaHcnepMusi. XUMUYecKas 3BOJIOLIHS.
AOHOTeHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTraHUYECKUX. DKCIEPUMEHTATBLHOE
MOATBEPKACHUE XUMHIECKOM 3BOJIIOIIMU. HauanmbHbBIE 3Tarnbl OMOJIOTHYECKOM SBOJIIOIUH.
I'mnore3za PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHUE
IIPOTOKJIETKHU. [IepBbie KieTKH 1 uX 3BOJIOLHS. DOPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX
OPTaHU3MOB.

Pazeutne xu3Hu Ha 3emiie mo 3paM M nepuojgaMm. Karapxei. Apxeiickas u
npotepo3oiickas 3pbl. [laneosoiickas spa u e€ mepuobl: KeMOPUNCKUHN, OPJTOBUKCKUM,
CUJTypUMCKHN, T€BOHCKUW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3o3oiickast 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MaeOreHOBbIN, HEOT€HOBbBIM, AHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M TEOJIOTMYECKUX npoueccoB. OCHOBHBIE 3Tarlbl
ABOJIIOIUYU PACTUTEIIBHOTO M YKUBOTHOTO MUpPa. ApoMop(o3bl Yy pacTEHUH U KUBOTHBIX.
[TosiBneHME, paCBET U BBIMUPAHUE TPYIII )KUBBIX OPTAaHU3MOB.

CucrteMa OpraHM4ecKOro Mupa Kak OTpaxkeHue H3BooUUd. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIILI OPTaHU3MOB.
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DOBoOJIIOIMSA 4YENIOBEKa. AHTPOMNOJIOTHSl KaK HaykKa. Pa3BUTHE MpENCTaBICHUN O
IPOUCXOXKJIEHUN 4eoBeKka. Meroabl n3yyeHus: antpornoreHeza. CXoJACTBa U pa3inyus
YEJIOBEKA U JKUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHNE YETIOBEKA.

JBrxymue cuibl (pakTopsl) aHTpororene3a. HacneacTBeHHass U3MEHUMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 U3HHM, U3TOTOBJIICHHE OPYIUUA TpYyHa,
MBIIIUIEHUE, PEYb.

OCHOBHBIE CTagUU W BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAJOMMUTEKH, YeloBeK
yMebii, YelnoBek mpAMOXOoAsAlni, YenoBeK HEeaHACPTAIbCKUN, YeToBEK pa3yMHBIN.
Haxonku uckonmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHUS, 00JACTh PACHpPOCTPAHECHMS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBbIE OOJBLIME pachl: €BPOICOM]IHAs (EeBpaszuiickasi),
HEerpo-aBCTpaJiouaHas (3KBATOpHaIbHAS), MOHTOJIOMAHAS (a3MATCKO-aMEpPUKaHCKas).
YepTel NpPUCHOCOOJCHHOCTH IMPEJICTAaBUTENECH YEIOBEYECKUX pac K YCIOBUSM
cymectBoBanus. EnnHceTBO yenoBeueckux pac. Kpuruka pacusma. Jemoncmpayuu:

Ilopmpemui: ®@. Penn, JI. I1actep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabnuyvr u cxemwr. «Bo3HumkHoBeHne ConHEYHON cucTeMbl», «Pa3Butmue
oprannueckoro  mupa»,  «PacturenpHas — kinetka», «KuBoTHas  KJIETKay,
«IIpokapuoTnueckas kiaeTka», « CoBpeMeHHasi CUCTEMa OPraHUYECKOro MUPA»,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsIH,
«OCHOBHBIE MECTA MAJICOHTOJOTHYECKUX HAaXOJIOK IPEJKOB COBPEMEHHOIO YEIIOBEKAY,
«/peBHenmme moamn», «/Ipesaue moan», «[lepBbie COBpeMEHHBIE JIIOAN,
«YenoBevecKkue pacby.

Obopyoosanue: myisxkn «lIponcxoxxaeHue denoBeka» (OIOCTBI aBCTPAJIONUTEKA,
MUTEKAHTPOTA, HeaHJepPTallblla, KPOMaHBOHIIA), CICMKU WM U300pKEHUS] KaMEHHBIX
OpyAMil  MEpBOOBITHOIO  4enoBeKa  (KaMHHM-uommepsl,  pyoOumsa,  ckpedia),
reOXpoHOJoTHYecKas Tabnuna, Koyuiekiuus «DopmMbl COXpPaHHOCTH HUCKOIAEMBIX
YKUBOTHBIX U pacTeHUi». JlabopamopHule u npaxmuyeckue padoomol:

[Ipaktuueckass pabora No 1. «M3yueHue HCKOMaeMbIX OCTATKOB pAcTeHUN W
YKUBOTHBIX B KOJIJICKITUSX).

DKCKypcust « IBOJIOLNS OPraHUYECKOro Myupa Ha 3emJyie» (B €CTECTBEHHO-HAYYHbIN
WJIU KpaeBeAUYeCKUl My3eil).

12 KIIACC Tema 3. Opranusmbl 1 OKPYKAI0LIAs Cpeaa

DKoJIOTHs KaKk HaykKa. 3aJaud U pas3fenbl IKOJOTUU. MeToabl AKOJOTHYECKUX
HCCIIEIOBAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKa.

Cpenbl o0OuTaHMs OPraHU3MOB: BOJIHAs, Ha3eMHO-BO3/yIlIHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonornueckne  ¢dakTopel.  Knaccuduxamuss  9KOJIOTHYECKHX  (DaKTOPOB:
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abuoTHYECKHEe, OMOTUYECKUE U aHTPONIOTeHHbIE. JleficTBHE SKOJIOTHYECKUX (PAKTOPOB Ha
OpPTraHHU3MBI.

AbGuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPHUOIU3M.
[TpucnocoOneHust OpraHu3MoOB K JCHCTBUIO aOMOTHYECKUX (pakTOopoB. bruomornueckue
PUTMBI.

buotnueckue ¢akropbl. Bumbl OHMOTHYECKMX B3aUMMOACHCTBUIA: KOHKYpPEHIIUS,
XMIHUYECTBO, cUMOMO3 U ero ¢opmsel. IlapazutusMm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTPAIIU3M.
3HaueHue OMOTMYECKUX B3aMMOJCWUCTBUN [UJIsl CYIIECTBOBAHUS OPraHU3MOB B
OPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XAPAKTEPUCTUKHU NOMYANMU. OCHOBHBIE ITOKA3aTEIN MOIYJISILNN:
YUCJIEHHOCTD, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpanus. JMHaMuka

YUCJICHHOCTHU MOMYJISIUUU U €€ peryisuus. Jemoncmpayuu:

llopmpempsi: A. I'ym6onbar, K.®@. Pynse, O. I'ekkerns.

Tabnuyvr u cxemwr: xapta «lIpuponnsie 30HBI 3emumy», «Cpeabl OOUTAHUA
opranu3sMoB»,  «®oronepuoguzm»,  «llonmymamum»,  «3aKOHOMEPHOCTH  pocTa
YUCJIEHHOCTU NONyJsuuu uHpy30pun-Tydenskn», «llumessie uenn». Jadopamopnuie
U npakmuyeckue padoomaoi:

Jlabopatopuasi pabora Ne 3. «Mopdosoruueckiue OCOOEHHOCTH PACTCHHM U3
pPa3HBIX MECT OOUTAHUS.

Jlabopatopuasi pabora Ne 4. «BnusHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckass padora Ne 2. «[logacuér mIOTHOCTH MOMYJNSIIUI pa3HBIX BUIOB
pacTeHUN.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4ecKHe CHCTEMbI

CooOmectBO opranu3MoB — OuoneHo3. CTpykTypbl OuoneHo3a: BUIOBaf,
IPOCTPaHCTBEHHasA, Tpoduueckas (nuienas). Buasl-nomuHanTsl. CBsi3u B OMOIIEHO3E.

DKoJiornueckue cucteMsal (3kocucteMsl). [loHsTre 06 sxocucTeMe 1 OMOTeoIIeHO3E.
@OYHKIIMOHAJIbHBIE KOMIIOHEHThI 3KOCUCTEMbI: MPOIYLIEHThI, KOHCYMEHTHI, PEIYLICHTHI.
KpyroBopoT BemiecTB v MOTOK YHEPTUU B dKOcucTeME. Tpodudeckue (MUIIEBbIe) ypOBHU
skocucteMsl. [Iumessie nenu u cetu. OCHOBHBIE MOKAa3aTeNu HKOCUCTEMBI: OMoMacca,
OPOAYKIHMSI. DKOJOTUUECKHE MUPAMUIbL: MPOAYKLNHU, YUCICHHOCTH, OMOMACCHI.
CBoiicTBa 3KOCHCTEM: YCTOMYMBOCTb, CAaMOPETYJIsIIus, pa3Butue. Cykieccus.

[IpupoanHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHUCTEMa XBOMHOIO WU
HIMPOKOJIUCTBEHHOTO JIeca.

AHTPOTNIOTEHHBIE OKOCHUCTEMBI. ATpPO3KOCUCTEMBEI. Yp603KOCUCTEMBL.
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buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.
buopasnoobpasne kak Qakrtop ycToWumBoctH dKocucteM. CoxpaHeHHE
OMOIOrHUECKOTO pa3HooOpasus Ha 3emiie.

Yuenne B.U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa 6uochepsl.
Kupoe BemectBo M ero ¢yHkuud. OcobGeHHOCTH Ouocdepbl Kak ri100anbHON
IKOCHCTEeMEI. [[nHaMIdeckoe paBHOBeCHE M 00paTHas CBs3b B Onocdepe.

KpyroBopoTsI BemecTB 1 OMOre0XMMHUYECKUE IIUKIIBI 3JIEMEHTOB (YyIiepoa, a30Ta).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenmoBeuectBO B Omocdepe 3emian. AHTpONOTCHHBIE M3MEHEHHS B Omocdepe.
['moGanbpHBIE IKOJOTHIECKUE TTPOOIICMBI.

CocymiecTBoBaH#€e pUpOIbI U yenoBeuecTBa. CoxpaHeHrne 6Mopa3HOOOpas3nusa Kak
OCHOBa ycTOWYUBOCTH OMOc(epsl. OCHOBA PAIMOHAIBHOTO YIIPABJICHUS MPUPOIHBIMU
pecypcamu M UX HCTONb3oBaHue. JloCTHKEHUS OMOJIOTUU M OXpaHa MPUPO/IBL.

Jemoncmpavyuu:

Ilopmpemuwi: A.[Jx. Tencnu, B.H. Cykaués, B.W. Bepraackuid.

Tabauyvr u cxemwvr: «llumesble nenm», «bUOLEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nuTaHus», «IKOJOTUYECKAsT MUPAMUIAN,
«buocepa u uenoBek», «IKocucTEMa IIUPOKOIMCTBEHHOIO Jiecay, «IDKOCHCTEMaA
XBOMHOIO Jeca», «buonenos Bogoémay, «ArpoueHos», «lIpuMepHble aHTpPOIIOreHHbIE
BO3JCUCTBUS Ha npupoay», «BaxHeWllMe HWCTOYHMKH 3arpsA3HECHHUS BO3AyXa W
rpyHTOBBIX Boa», «llouBa — BaxHeilmas cocraBiswonias Ouochepr», «DakTOpI
nerpanamnuu nouBy, «llapaukoBsiid 3 PexT», «DakTOphl PpaIMOAKTUBHOTO 3arPsSI3HCHUS
ounochepr», «O0mmas crpykrypa ouochepri», «Pacnpoctpanenue xu3Hu B Ouochepe»,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopoT yriepoaa B ouochepe», «KpyroBopot
a30Ta B IPUPOACH.

O6opynoBanue: Mojaeib-anmuMkanuss «Tunuunele OUOLEHO3bI», TepOapHii

«PacturenbHble CcoOOIIECTBay, KoJUIeKIuu «buoreno3», «Bpemutenun BaKHEHITHX
CEITbCKOXO3SIMCTBEHHBIX KYJIBTYP», TepOapuyd M KOJUICKIIMU PACTCHHH W JKUBOTHBIX,
MPUHAJICKANIME K Pa3HbIM 3KOJIOTMYECKHMM TpymIiaM OJHOro Buja, KpacHas kHura
Poccuiickoit @enepanuu, n300pakeHUsI OXPaHSIEMBbIX BUJOB PACTCHUN U KUBOTHBIX.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

CornacHo ®I'OC COQO ycraHaBnuBarTCa TpPeOOBaHUS K pe3yJibTaTaM OCBOCHHS
o0yJalmuMUCI  TporpaMM  cpeaHero  oOmero  00pa3oBaHMs:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

18



denepanpHas pabouas nporpamma | buonorus. 10-12
Kjacchl (0a30BbIi YPOBEHB)

JIMYHOCTHBIE PE3YJBTATBI

B crpykType JNMYHOCTHBIX pE3yJIbTaTOB oOCBOeHUA Tmipeamera «buonorus»
BBIICJICHBI CJIEAYIOIIME COCTABISIONIME: OCO3HAHHWE OOYYaloIUMUCS POCCUHUCKON
TPaXJAHCKOM MJICHTUYHOCTA — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTA U
CaMOOIPE/ICICHUIO, HATHUYME MOTHUBALMU K OOyYEHHUIO OMOJIOTHH, LIEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAAUIMNA pPa3BUTHUSA OUOJOTHYECKOTO 3HAHUSA, TOTOBHOCTh u
CIOCOOHOCTh ~ 00y4YalolUXCsi  PYKOBOJICTBOBATbCSI B CBOEM  JACSATENBHOCTH
[IECHHOCTHOCMBICIIOBBIMUA ~ YCTAHOBKAMH, MPUCYIIUMU CHUCTEME OHOJIOTHYECKOTO
00pa3oBaHusl, HATMYKE SKOJIOTMYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTU CTABUTH LIETHU U
CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUs mnpenmera «buosorus» AocTUraloTCsa B
CAMHCTBE Yy4yeOHOM W BOCHUTATEIBHOW JIEATETLHOCTH B COOTBETCTBUU c
TPaAUIIMOHHBIMU POCCUHCKUMHU COITMOKYJIbTYPHBIMU, HUCTOPUYECKUMU u
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B 00I11€CTBE NMPAaBUIIAMU U HOPMaMHU
MOBEJCHUS W  CIIOCOOCTBYIOT TMpoOIleccaM CaMOIO3HAHUS, CaMOBOCIUTAHUSA U
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIIMH JIMYHOCTU, MATPUOTU3MA, YBAKEHUS K
3aKOHY M NPaBOIOPSAKY, YEJIOBEKY TpyJda U CTaplIeMy IOKOJEHUIO, B3aUMHOIO
YBOKEHUS, OEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACIEIUI0 U  TPATULIUASIM
MHOTOHAIIMOHANBHOrO Hapoaa Poccuiickorn ®enepainuu, OpPUPOAEC W OKPYKAOIIEH
cpene.

JIngyHOCTHBIE pPE3yibTaThl OCBOCHUsI yuyeOHOro mpeamera «buosorus» I0KHBI
OTpakaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOy4Yaromuxcsi  PyKOBOJCTBOBATHCSA
cOpMUpPOBAHHOM BHYTPEHHEW TMO3UIMEH JIMYHOCTU, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIONIUX TPAIUITHOHHBIM
IIEHHOCTSIM POCCHUUCKOrOo 0O0IecTBa, paCHIMPEHUE KU3HEHHOTO ONbITa W OIbITA
JESATEIbHOCTH B TMPOILIECCE pEANM3alMU OCHOBHBIX HAIMpPABJICHUM BOCIHUTATEIBHOU
NEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpakIaHCKOTO0 BOCTIMTAHMSA:
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TO3UIIUN 00YJAIOIIETOCS KaK aKTUBHOTO

¥ OTBETCTBEHHOTO 4JIEHa POCCUICKOTO 00IIeCTBA; OCO3HAHNE CBOUX KOHCTUTYIIMOHHBIX
npaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA

Y TIPABOTIOPSIIKA;
TOTOBHOCTh K COBMECTHOM TBOPUYECKON AEATENLHOCTH MPU CO3JAaHUU YYCOHBIX
MIPOEKTOB, PEIICHUHN YYCOHBIX M MMO3HABATEIIBHBIX 3a7a4, BBHITIOJIHCHUH OMOJIOTHYECKHUX
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HKCIIEPUMEHTOB; CIIOCOOHOCTH OMpPEAEATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHUIO K
SIBJICHUSIM
COBPEMEHHOM JKM3HU U OOBACHATH €€; yMEHHE Y4YUThIBaTh B CBOMX JEHUCTBUSIX
HEO0OXOMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHSI JIFOJICH C pa3HBIMU yOCKICHUSIMH,
KYJbTYPHBIMHU LIEHHOCTSIMU U COLIUATIBHBIM MTOJI0KEHUEM; TOTOBHOCTh K COTPYAHUYECTBY
B IIpOllECCE  COBMECTHOTO  BBIMOJIHEHUS  Y4YEOHBIX,  I[IO3HABATEJIbHBIX U
MCCIIEIOBATENIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLICHHS K MHEHHIO OMNIIOHEHTOB IpHU
00CYX/ICHMM CIOPHBIX BOIMPOCOB OHOJOTUYECKOTO COAECpP)KAHUSA, TOTOBHOCTh K
T'YMaHUTApHOM U BOJIOHTEPCKOM AECATEIBHOCTH;
2) IATPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaKIAHCKONU UEHTUYHOCTH, TATPUOTHU3MA,
YBAXKEHUSI K CBOEMY HApoOAy, 4YyBCTBA OTBETCTBEHHOCTH Itepen PonuHon, ropaoctu 3a
CBOM Kpai, cBow0 PoanHy, CBOM S3bIK W KYJIbTYpYy, IPONUIOE M HACTOSAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu; LEHHOCTHOE OTHOLIEHHWE K IPUPOJHOMY
HACIIEJIUIO U TaMSTHUKAM MPUPOJbI,
noctkenusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE; CIIOCOOHOCTh

OLICHUBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHUE U PA3BUTHE

OMOJIOTHY, TTOHUMAHUS 3HAYEHHUSI OWMOJIOTHH B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU
YeJIoBeKa U COBPEMEHHOT0 O0IIeCTBA; UJlelHast yOeKIEHHOCTh, TOTOBHOCTD K CITYKEHUIO
u 3amute OTeuecTna,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:
OCO3HAHHUE JIYXOBHBIX IIEHHOCTEH POCCHMCKOrOo Hapojaa; chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHMS, HATUYECKOrO0 TOBEJCHUS; CIIOCOOHOCTh OIEHUBATH
CUTYaILMIO0 U TPUHUMATh OCO3HAHHBIC PEIICHNUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHWE JIMYHOTO
BKJIaJia B TIOCTPOCHHUE YCTOWUYMBOrO OYyAyIIEro; OTBETCTBEHHOE OTHOIICHHE K CBOMM
POIUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS [IEHHOCTEN CEMENHOMN
’KU3HHU B COOTBETCTBHUM C TPAAULIMSIMU Hapo10B Poccuu;
4) 3¢TEeTHYECKOr0 BOCIIMTAHMS:
ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUMN; MOHUMaHUE
SMOIIMOHAIBHOTO BO3JICMCTBUS >KMBOM MPUPOJBI U €€ IIEHHOCTH;, TOTOBHOCTH K
CaMOBBIPAKEHHIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE TTPOSIBIISITH
KayeCTBA TBOPUYECKOU JINYHOCTH;

5) ¢u3nyeckoro BocnuTaHusi, GOPMUPOBAHHUS KYJIbTYPbI 3I0POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:
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MOHMMaHUE W peaju3allisl 3I0POBOI0 M 0E30IacHOTO 00pa3za KHU3HH (370pOBOC
NMUTaHWE, COONIOZICHNE TUTUEHUYECKUX TMPaBWI M HOPM, COATaHCUPOBAHHBIA PEKUM
3aHATUH W OTABIXA, peryJsapHas Gpu3ndeckass akTUBHOCTB), OEPEIKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBCHHOMY (HU3HUYECKOMY H TICUXHUYCCKOMY
3I0POBBIO; TIOHMMaHWE IICHHOCTH TMIPaBWJI WHIUBUAYAIHHOTO H KOJIJICKTHBHOTO
0€e30I1acCHOTO

MOBEJICHUSI B CHUTYaIUsX, YrpOXKalOmMX 370pOBbI0 M JKU3HMU JIIOAECH; OCO3HAHUE
MOCJICJICTBUNA U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS

QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TpyZA0BOIr0 BOCIIUTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTEepPCTBa, TPY10I00HUE; TOTOBHOCTh
K aKTUBHOU JIEITEIHLHOCTH TEXHOJIOTMYECKON U COLIMATIBHOU

HaIpaBJICHHOCTH, CIIOCOOHOCTh WMHHUIMUPOBATh, IUJIAHUPOBATH U CaMOCTOSITEIBHO
BBITIOJTHATD TaKyl0 JEATEIbHOCTh; UHTEPEC K paszuyHbIM chepaM mpodecCuOHATBHON
NeSATEeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccun u
peanr30BbhIBaTh COOCTBEHHBIE »KWU3HEHHBIE IIJIaHbI; TOTOBHOCTh U CIOCOOHOCTh K
00pa3oBaHMIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH

BCEM KU3HU,

7) IKOJOTHYECKOro BOCIIMTAHHS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOUYHUKY JKM3HU Ha
3emile, OCHOBE €€ CYIIECTBOBAHMS; IOBBIIIEHUE YPOBHS 3KOJIOTMYECKOW KYJIBTYpBI:
npUOOpETEHNE ONBITA TUIAHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOKHBIX NTOCIIEICTBUN
JUTSL OKpYKAIOIEl Cpe/ibl; 0CO3HAHUE II00ANIBHOTO XapaKkTepa SKOJIOTHYECKUX MpodsieM
U IyTed WX peleHHs; CHOCOOHOCTh HCHOJb30BaTh NpPHOOpETacMble MPU H3yUYEHUU
OMOJIOTMM 3HAHMUSI U YMEHUS MNPU PEIICHUH MPOOJEM, CBS3AHHBIX C PAlMOHAIBHBIM
PUPOOTIOIb30BaHNEM (COOII0IEHNE TTPaBUII MIOBEICHUS B IPUPO/IE, HATIPABJICHHBIX HA
COXpaHEHHE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB, 3KOCUCTEM, Ouocdepsl);
aKTUBHOE HEMpPUSATUE NEUCTBUI, MPUHOCSIIIMX BPEJ OKpYXKaloled NpUPOAHOU Cperne,
YMEHHE  MPOTHO3MPOBaTh  HEONArONpUSATHBIE  HKOJIOTUYECKHUE  MOCIEICTBUS
OpeANnpUHAMAaeMbIX  ACHCTBUH M NOpenoTBpaliaTh UX; HaJU4YUEe  Pa3BUTOrO
HKOJIOTMYECKOTO MBIIUICHUS, HKOJOTHUYECKON KyJIbTYpbl, OMbITA JIE€ATEIBHOCTH
HKOJIOTMYECKON HAMPaBICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTHCS UMH B TTIO3HABATEIHHOM,
KOMMYHUKATUBHOW U COLIMAIIbHOM MPAKTUKE, TOTOBHOCTH K y4aCTHUIO B MPAKTHUYECKOU
NEATEIbHOCTH 3KOJOTMYECKOW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAyKH W OOINECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHAJIOTE KYJIBTYP,
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CHOCOOCTBYIOILIETO  OCO3HAHUIO  CBOEr0  MecCTa B  MOJMKYJIBTYPHOM  MHPE;
COBEpILECHCTBOBAHUE  S3BIKOBOM M  YUTATENbCKOM  KYJIbTYpbl Kak CpEICTBa
B3aMMOJEHCTBUS MEXTY JIFOJbMU U [TO3HAHUS MUpPa; IOHUMaHue crueupukyu OMoJoruu
KaK HayKH, 0CO3HaHUs €€ posid B GOPMUPOBAHUU PALIMOHAIIBHOTO HAYYHOI'O MBILIUICHUS,
CO3aHHH LIEJIOCTHOTO IPEJICTABICHHAS 00 OKPYXKAIOLIEM MUPE KaK O €AUHCTBE IIPUPOJBL,
4esI0BeKa U OOIIECTBA, B TO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEN U pELIEHUH MPoOIeM
COXpaHEHHUs TPHUPOJHOTO PABHOBECHS; YOSKIEHHOCTh B 3HAUMMOCTH OWOJIOTHUU ISt
COBPEMEHHOM IMBUIM3ALMK: OOECIIEUYEHUsT HOBOTO YPOBHS PAa3BUTUS MEAULIMHBI,
CO3/1aHHE€ NEPCIIEKTUBHBIX OMOTEXHOJIOIHH, CIOCOOHBIX PEIIATh PECYPCHBIE MPOOIEMbI
pa3BUTHS YEJIOBEYECTBA, IOMCKA yTEN BBIX0/1a U3 TNI00AIBHBIX IKOJIOIMYECKUX POOIIEM
U oOecrieyeHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAILHOMY HMCIIOJIb30BAHUIO
OPUPOJHBIX  pEecypcoB U (OPMUPOBAHUIO  HOBBIX  CTaHAAPTOB  KU3HH;
3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMUECKUX 3HAHUM B LIEJIAX MOBBILIEHUS 001ILIEH
KYJIbTYpbI, ECTECTBEHHO-HAYYHOU IPAMOTHOCTH, KAK COCTAaBHOM 4acTH (PYHKIIMOHATBHON
IPAMOTHOCTH OOy4aromuxcs, (GpopMupyemMord HpH U3YyYEeHUH OUOJIOTMH; IMOHUMaHUE
CYIIHOCTH METOJOB MO3HAHHUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJyYaeMble 3HaHUS I aHAIN3a U OObSICHEHUS SIBJICHUM OKPYKaAIOLIETO
MHUpa U MPOUCXOIAIINX B HEM U3MEHEHUW, YMEHUE JIeJ1aTh 0OOCHOBAHHBIE 3aKIIOYEHUS
Ha OCHOBE Hay4YHBIX ()aKTOB U UMEIOLIUXCS JTAHHBIX C I€JIbIO MOJTYYEHHS JOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh OMOJOTMYECKUE 3HAHUS IS
peuieHus npoOJeM B peasibHbIX )KM3HEHHBIX CUTYalUsIX; OCO3HAHHUE [IEHHOCTH HAYyYHOU
NEATEIBbHOCTH, TOTOBHOCTh OCYLIECTBJISTh IPOEKTHYKD H  HMCCIEIOBATEIBCKYIO
NeATEIbHOCTh MHANBUIYAIBHO U B TPYIIIE; TOTOBHOCTh M CHOCOOHOCTH K HEMPEPHIBHOMY
00pa3oBaHMI0 UM €aMOOOPa30BAaHMIO, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHHWM MO
OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHMS ydeOHoro mnpeamera «buonorus»
BKJIFOYAIOT:  3HAUYUMble JUisi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYUaIOIIMXCS
MEXKIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAyUYHbIC TMOHATHS, OTPaAXKAIOIIHUE
[[EJTIOCTHOCTh HAYYHOM KapTUHBI MUpPa U CHEU(PUKY METOJI0B TTO3HAHUS, UCTIOIB3YEMbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIHUs, SIBIICHHE, MPOLIECC, CUCTEMA, HAYUYHBIN
(dakT, TMNpPUHLHUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEeI0BaHUE,
HaOIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUX), YHUBEPCAIbHBIC YUeOHbIE JCHCTBUS

(mo3HaBaTebHBIC, KOMMYHUKATHBHBIE, pETyJISTUBHBIE), 00€CIeUnBarOIIIe
dbopmupoBaHue (PYHKIIMOHAILHOW IPaMOTHOCTH 151 COLUAIIBHOMN
KOMITETCHIIUU 00yJaronuxcs, CIIOCOOHOCTH oOydJaronmxcsi  MCIOJIb30BaATh

OCBOEHHBIE MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHOM M COIIMATILHOMN TTPaKTUKE.
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ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbBIE AeiicTBUS Ba3oBbie
Jornyeckue 1ecTBUSA:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJU3UPOBATh MPoOIeMy, pacCMaTprBaTh

€€ BCECTOPOHHE; UCIIOJIb30BATh IPU OCBOCHUH 3HAHUH IPUEMBI JJOTHYECKOTO MBIIICHUS
(amaynm3a, CWHTE3a, CpaBHEHUWA, KiIacCH(pUKAIMH, OOOOIIEHUS), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TMOHSATUHN (BBIACIATh UX XapaKTEepPHbIEC MPU3HAKHU, YCTAHABIUBATH CBSI3U
C JPyTMMH TOHATHSAMU); OMNPEICNATh eI JACSITEIbHOCTH, 3ajJaBas IapaMeTphl U
KPUTEPUU UX JNOCTHXKEHUS, COOTHOCHTDH PE3YJbTaThl AEATEIBHOCTA C MOCTABICHHBIMU
IEISIMH; UCTIOJIb30BaTh OMOJIOTHYCCKHUE MOHATHS JJI1 0ObsICHEHUS (DAKTOB W SBJICHUM
YKUBOM TIPUPO/IBI; CTPOUTD JIOTHUECKHUE pacCykKJAeHUs (MHAYKTUBHBIC, 16 YKTUBHBIE, 110
aHaAJIOTHUH ), BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJIICHUSX,
(GhopMyIMPOBAThH BBIBOJIBI M 3aKJIIOUCHHS; IPUMEHATh CXEMHO-MOJICJIBHBIC CPEJICTBA JIS
MPEACTABICHUS] CYNIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3Y4aeMbIX OHUOJOTHUYECKUX
00BEKTaxX, a TakXKe TMPOTUBOPEUYUH PpA3HOTO POJA, BBISBICHHBIX B Pa3JIMUYHBIX
HH(POPMAIIMOHHBIX MCTOYHUKAX; pa3padaThiBaTh IUIAH PEIICHUS] MPOOJEMBI C YYETOM
aHaJIN3a WMEIOIINXCS MAaTEPUAIBHBIX W HEMaTECPUAIBHBIX PECYPCOB; BHOCHUTH
KOPPEKTUBBI B AEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJSAM, OLICHUBATh
PHUCKH MOCIEICTBUI AEATEIbHOCTH, KOOPAUHUPOBATh M BBIMOJHATH PaOOTY B YCIOBHUAX
pealbHOro, BUPTYAJIBHOTO W KOMOWHUPOBAaHHOTO B3aWMOJICUCTBUS, pPa3BUBATh
KPEaTHBHOE MBIIIUICHUE TIPYU PEIICHUH )KU3HCHHBIX TTPOOIIEM.

ba3oBble ncciaenoBarejbCKue JeCTBYA:

BJIQJIETh HaBBIKAMHU YYCOHO-MCCIICAOBATEIBCKOW M TPOCKTHOM JICATEIHLHOCTH,
HaBBIKAMU pa3perieHus npooaeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MOMCKY METOJOB PEUICHHS NMPAKTUYECKUX 3aJ1ady, MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB
MO3HAHUS; MCIIOJNb30BaTh PA3JWYHBIE BHUJBI ACATEIBHOCTH IO ITOJYYEHUIO HOBOIO
3HaHUS, €r0 UHTEPIPETALMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIIUSX, B
TOM YHCJIe TP CO3/IaHUHM yUYE€OHBIX U COIMAJILHBIX ITPOEKTOB; (OPMHUPOBATH HAYIHBIM
THIT MBIIIUIEHUS, BIIAAETh HAYYHOU TEPMUHOJIOTHEM,

KJTFOUEBBIMU TMOHATUSIMH U METOAAMH; CTaBUTh U (DOPMYITHUPOBATH COOCTBEHHBIC 3a]a4H
B 00pa30oBaTeIbHON NESITEIBLHOCTH U KU3HEHHBIX CHUTYAIIUSX; BBISABISITH MPUUYUHHO-
CJICJICTBEHHBIC CBSI3M W aKTYaJIM3UPOBATh 3aJlady, BBIJABUTATh TUIIOTE3y €€ PEIICHUs,
HaXOJWTh apTyYMEHTHI JUISl JOKA3aTeNbCTBA CBOMX YTBEPKIACHHUM, 3a/1aBaTh IapaMeETPhI U
KPUTEPUU PEIICHUS; aHAIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4ul PE3YJIbTaThl,
KPUTHUYECKH OIIEHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh W3MEHECHUE B HOBBIX
YCIIOBUSIX; JaBaTh OIICHKY HOBBIM CHTyaIlUsiIM, OIIEHUBATh NPUOOPETEHHBIN OIIBIT;
OCYILIECTBIIATH I€JICHANIPABIICHHBIM MOUCK MEPEeHOca CPEACTB U CIOCOOOB JCHCTBUS B
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npoecCUOHANIbHYIO Cpelly; YMEThb NEPEHOCHTh 3HAHHMS B [O3HABaTEIbHYIO U
MPAKTHUECKYIO 00JIaCTH )KU3HENCATEIbHOCTH; YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpPEeIMETHBIX 00JIacTel; BbIIBUTaTh HOBBIC HJICH, TIpEeJiaraTh OpUTMHAIbHbBIE TTOJIXO/IbI U
pelieHusi, CTaBUTh MpoOJeMbl M 3a7auM, JOMYCKAloUue ajlbTEPHATUBHBIC PEIICHUS.
Pabora ¢ nndopmanmeii:

OpUEHTHUPOBAThCS B PA3JIMYHBIX HMCTOYHUKAX HHPOpMauu (TEKCTe Y4eOHOTro
ocoOUsI, HAyYHO-TIOMYJISIPHOM JIUTEpaType, ONOJIOTMYECKUX CIOBAPSAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHaTu3UpOBaTh MH(POPMAIUIO pa3IMYHBIX
BUJOB W (QOpPM TMpenCTaBICHHs, KPUTHUECKH OILIEHWBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD; (POPMYITHPOBATH 3aMPOCH] U MPUMEHSTH PA3TUYHBIE METOIBI IPU
OUCKE W OTOOpe OHOJOrM4ecKoid HH(OpMAaIKM, HEOOXOOUMOW MJisi BBINOJIHEHUS
y4eOHBIX 3a/1a4;

IpUoOpeTaTh OMNBIT UCIOJIB30BaHUS HHPOPMALTMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBAaTh KYJIBTYPY AKTHMBHOIO MCIOJIb30BaHUS PA3IUYHBIX
MIOMCKOBBIX CHUCTEM; CAMOCTOSITEJIbHO BHIOMPATh ONTUMANBbHYIO (POPMY NPEACTABICHUS
ononornyeckord MHGpoOpMaK (CXeMbl, rpapuKH, AUArpaMMbl, TAOJULbI, PUCYHKH U
Jpyroe);

MCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPHU padoTe ¢ OUOIOTUUECKOM
uHbopMaluell: NPUMEHATh XUMUYECKUE, (PU3MUYECKHEe W MaTeMaTUYECKUE 3HAKU U
CHUMBOJIBI, (hOpMYJIbI, a00pEeBUATYPY, HOMEHKIIATYpy, UCIIOJIH30BaTh U MPEOOPa30BhIBATh
3HAKOBO-CUMBOJIMYECKHE CPENCTBA HAIVISIIHOCTH; BJIAJIETh HABBIKAMH PACIIO3HABAHUS U
3aIUThl HHPOPMaLIUU, UHOOPMATMOHHON 0€30MaCHOCTH JINYHOCTH.

KOMMyHI/IKaTHBHbIe YHHUBeEpCaJIbHbIE yqeﬁHble AeMCTBUA
Oo0menue:

OCYUIECTBJISATh KOMMYHUKAILIMK BO BceX c(hepax KU3HU, AKTUBHO YYaCTBOBATH
B JIMAJOre€ WM JUCKYCCHUU IO CYIIECTBY OOCYyXKJaeMod TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUSI OTHOCUTEJIBHO BBIMOJHEHHUS MPEAJiaraeMon 3aj1auu,
YUHUTBIBATh MHTEPECHl M COTJACOBAHHOCTh MO3UILIMKM APYrMX YYACTHUKOB AHAIIOra WM
JMCKYCCUM); pacno3HaBaTh HeBepOajbHbIE CpelCTBA OOUICHHWS, MOHUMAaTh 3HAYEHUE
COIMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CUTYallMid, YMETh
cMATYaTh KOH(QIUKTHI U BECTH MEPErOBOPHI; BIAJIETh PA3IMYHBIMU CITIOCOOAMHU OOILIEHUS
Y B3aUMO/ICHCTBUS, IOHUMATh
HaMEpPEHUs APYTUX JIOACH, IPOSBIATh YBAXKHUTEIbHOE OTHOIICHHE K COOCCeIHUKY U B
KOPpEeKTHOM hopme (HOpMyTUPOBaATh CBOM BO3PAKEHUS; PA3BEPHYTO U JIOTUYHO U3J1araTh
CBOIO TOYKY 3PEHHMS C UCIOJIb30BAHUEM SI3BIKOBBIX

CPEICTB.
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CoBMecTHAasI 1eSITEJILHOCTD:
MMOHKMMATh U UCIO0JIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW U MHMBUAYaAIIbHOU PaOOThHI
IPU pelIeHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh TPUMEHEHUS
TPYIIOBBIX (HOPM B3aUMOACHCTBUS NIPH PEIICHUH YI€OHOH 3a71a41; BHIOUPATh TEMATHUKY
Y METOJIbl COBMECTHBIX JICUCTBUM C YUETOM OOIIUX UHTEPECOB
M BO3MOXHOCTEM KaXJOTO WICHAa KOJUICKTHBA, IPUHUMATh LEIA COBMECTHOU
NEATEIbHOCTH, OPTaHU30BbIBATh U KOOPIHUHUPOBATH
JEUCTBHS MO €€ JOCTUKECHUIO: COCTABIIATH IUIAH JICUCTBHM, PACTIPENEIISATH POJIA C YUETOM
MHEHHUW YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOM pabOThI; OLICHUBATh KAYECTBO
CBOEr0 BKJIAJIa U KKJOT0 YYaCTHUKA KOMaH bl B 00U
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM; TpeajaraTh HOBBIE MPOEKTHI, OLIEHUBAThH
WJICU C TIO3ULMY HOBU3HBI, ODUTUHAIIBHOCTH, IIPAKTUYECKON 3HAUMMOCTH; OCYLIECTBIIATH
MMO3UTUBHOE CTPATETUUECKOE MOBEJACHNUE B PA3IMYHBIX CUTyalUsIX,

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

PerynsiTuBHbI€ YHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:
UCITI0JIb30BaTh OMOJOrMYECKHUE 3HAHUS JJIs BHIABICHHS POOJIEM U UX PELICHUS
B KU3HEHHBIX U Y4YEOHBIX CHUTYyallUsX; BHIOMpAaTh HAa OCHOBE OMOJIOIMUYECKHUX 3HAHUUN
LI€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JEHCTBHUAX M MOCTYIIKAX 10 OTHOLICHUIO K
KUBOW IIPUPOZE, CBOEMY 3J0POBBIO M 3J0POBBI0 OKPYKAIOIIHUX; CAMOCTOSITEIBHO
OCYIIECTBIISATh I1O3HABATEIbHYIO JESTENbHOCTb, BBISIBIATH NPOOJEMBI, CTaBUTh U
(bopMyaMpoBaTh COOCTBEHHBIE 33a/1a4l B 00pa30BaTENIbHON JEATEIbHOCTH U KU3HEHHBIX
CUTYyallUsIX; CAMOCTOSITEIbHO COCTAaBJATh IUIAH PEIICHHs MpoOJeMbl € Y4ETOM
UMEIOLINXCS PECYpCOB, COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTEHUH; 1aBaTh OLEHKY
HOBBIM CUTYallHsIM;
paciupsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN; enaTh
OCO3HaHHBINA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;
OLICHMBATh MPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYAUIMH B Pa3HbBIX
00JIacTsAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 0O0pa30BaTENIbHBIA M KYJbTYPHBIN
YPOBEHb.
CaMOKOHTPOJIb:
JABATh OLICHKY HOBBIM CUTYallHsIM, BHOCUTb KOPPEKTUBHI B J€ATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LEJSAM; BIAAETh HABBIKAMU I103HABATEIbHOMN
pediekcu Kak OCO3HAHMSI COBEPILAEMBIX JEMCTBUI U MBICIMTEIbHBIX MPOLECCOB, UX
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pE3yJIbTaTOB M OCHOBAHMI, UCIIOJIb30BATh NMPUEMBI PEPIIEKCUM JIJIs1 OLIEHKH CUTYallH,
BbIOOpa BEPHOIO PEIICHHS; YMETh OLICHHBAaTh PUCKM M CBOEBPEMEHHO IPUHUMATH
pelIeHus N0 UX CHWKECHHIO; IPUHMMAaTh MOTHBBI M apIyMEHTHI APYIMX IIPU AHAIU3E
PE3YyIBTATOB IEATENBHOCTH.

IIpunsitue ceds1 M APpyrux:
MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATECILHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKH;

Ppa3BUBATH CITOCOOHOCTH TOHUMATh MHUDP C IIO3UIHH APYI'OTro 4YCJIIOBCKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTarhl ocBoeHus: nporpammbl COO mo Ouonorun Ha 0a30BOM
YPOBHE BKJIOYAIOT crienuduueckue g ydeOHoro npeamera «buosorus»y» HaydHbIE
3HaHHUSA, YMEHHUSI U CHOCOObI JEWCTBUH 1O OCBOEGHHIO, WHTEPIIPETALUU U
npeoOpa3OBaHUI0 3HAHUM, BHUABI ACSITEIBHOCTH IO IOJYyYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B pa3IMYHBIX YYEOHBIX CHUTyalUsX, a TaKXe B peaJbHBIX
KU3HEHHBIX CUTyallUsX, CBSI3aHHBIX ¢ Ouosiorneidl. B mporpamme npeameTHbIe
PE3yJIbTaThI MIPEACTABICHBI IO rOJ1aM 00yUYEHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHoro npenmera «buonorus» B 10 kiaacce
JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTMH B CUCTEME HayUYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MUpa U HAYYHOTO MHPOBO33PEHHUS, O BKIIAJE POCCHUUCKHX M 3apyOEKHBIX YUEHBIX
OMOJIOrOB B pa3BUTHE OMOJOTWH, (PYHKIIMOHAIBHOM TI'PAMOTHOCTH YEJIOBEKa IS
pelieHusl SKU3HEHHBIX 3a/a4; YMEHHE PACKPbIBaTh COJEpPXKAHUE OHOJIOTHYECKUX
TEPMUHOB U TOHSATUN: >KU3Hb, KIIETKA, OpPraHu3M, MeTadonu3M (0OOMEH BEUIECTB U
IpeBpallleHUe FHEPTUU), TOMEOCTa3 (CaMOPETyIISIIus), YPOBHEBAsK OpraHU3alus KUBBIX
CUCTEM, CaMOBOCIIPOM3BEJEHUE (PENpPOAYKLMs), HACIEACTBEHHOCTb, W3MEHYHUBOCTb,
POCT U pa3BUTHE; YMEHHE U3JIaraTh OMOJOTUYECKUE TEOPUH (KJIETOYHAs, XpPOMOCOMHAs,
MyTAaIMOHHAsI, [IEHTPaIbHAas JOTMa MOJICKYJISIpHOM Onosorun), 3akoHsl (I'. Mennens,
T. Moprana, H.. BaBusnoBa) u y4enus (0 1eHTpax MHOTOOOpa3usi U MPOUCXOXKICHUS
KyJapTypHbIX pacTteHuid H.M. BaBuiioBa), onpeaensiTh TpaHUIbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM; YMEHHE BJaJ€Th METOJIaMH HAYYHOrO MO3HAHHWS B OWOJIOTHU:
HAOJIOZICHNE U OMKCAHHWE >KUBBIX CHUCTEM, TPOILECCOB M SBJICHHM, OpraHU3alus U
poBeeHHEe OMOJOTUYECKOTO SKCIEPUMEHTA, BBIIBI)KEHHE THUIOTE3bl, BbISIBICHUE
3aBUCUMOCTH MEXIY HCCJIEAyEMbIMU BEJIMYMHAMH, OOBSICHEHHE TMOJYyYEHHBIX
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pe3ynbTaTOB, UCIOJIL30BAHHBIX HAYYHBIX MOHSTHI, TEOPUI U 3aKOHOB, YMEHHE JIENaTh
BBIBOJIBI HA OCHOBAHWH TOJYYEHHBIX PE3YyJbTAaTOB; YMEHHUE BBIJCIATH CYIICCTBEHHBIC
MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOUHBIX
OpraHU3MOB, OCOOCHHOCTU MPOIECCOB: OOMEHAa BEIIECTB M NPEBPAILICHUS DHEPTUU B
KJIeTKe, (POTOCHMHTE3a, IIACTUYECKOTO W DHEPreTUYECKOro OoOMEeHa, XEMOCHUHTE3a,
MUTO3a, MeH03a, OIUIOJIOTBOPEHUS, PA3MHOXKEHUS, WHAUBUAYAILHOTO pPa3BUTHUSA
opranu3Ma (OHTOTEHE3); YMEHHE MPUMEHSATh IMOJIYYEHHBIC 3HAHUS I OOBSCHEHUS
OMOJOTUYECKUX TPOILECCOB W SIBIICHUU, ISl TPHHITHS TPAKTUYCCKUX PEIICHUN B
MOBCEHEBHOM MKU3HHU C LEJIbI0 00eCTIeYeH s 0€30IaCHOCTH CBOETO 3/I0POBBS U 37J0POBbS
OKPYKAIOIIUX JIFOJICH, COOJIONEHUS HOPM TPAMOTHOTO TOBEICHUS B OKpPYXKaIomeh
OPUPOIAHONM  Cpele, TOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BAHUS  JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH U OMOTEXHOJOTUMN I PAIIMOHATIEHOTO MPUPOIOIIOIb30BAHUS;
YMEHHUE peliaTh d3JEMEHTAapHBIC TCHETHYECKHE 3a/ladd Ha MOHO- M JTUTHOPHIHOE
CKpElIMBaHUe, CICTUICHHOE HAaCJeI0BaHUe, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpeITMBaHUS IS TpeCcKa3aHWs HacJAeAOBaHWS TPHU3HAKOB Yy OPraHU3MOB; YMCHHE
BBITIOJTHSATH JIAOOPATOPHBIE U MPAKTUUYECKUE PabOThI, COOMIOATh MpaBuiIa Mpu padboTe ¢
y4eOHbIM U J1a0OpaTOpHBIM OOOPYJOBAaHUEM; YMEHHE KPUTHUYECKUA OILICHUBATh U
WHTEPIPETUPOBATh HMHGOPMANMIO OHOJOTHYECKOTO COJACPKAHUS, BKIIOUYAOIIYIO
NICEB/IOHAYYHBIE 3HAHUSI U3 PA3JIMYHBIX HCTOYHUKOB (CpeIcTBa MacCOBOM MHGOpMAIIHH,
HAyYHO-TIOMYJISIPHBIE MaTepHalibl), STUYECKUE ACTIEKThl COBPEMEHHBIX MCCIICIOBAaHUN B
Owonoruy, MEeAUIIMHE, ONOTEXHOJIOTHH; YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHhbMEHHBIC 1
yCTHBIE CcOOOIIeHus1, 00001mas OuOJIOTHYEeCKYyI0 HWH(POPMAIMI0 W3 HECKOJIBKUX
WCTOYHHUKOB, TPAMOTHO MCIIOJIb30BATh IOHITHHHBIN armapaT OMOJIOTHH.

[IpeameTHbIC pe3yNbTaThl OCBOCHUS yueOHOTO mipeamera «buonorus» B 11 kiacce
JOJDKHBI OTPaXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OUOJIOTUU B CUCTEME HAyYHOTO 3HAHMUSI
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa ¥ Hay4YHOTO MHPOBO33PEHHUSA, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX
y4€HBIXOMOJIOTOB B Pa3BUTHE OMOJIOTHH, PYHKITMOHAIBHON TPAMOTHOCTH YEJIOBEKA JIS
perieHus )KU3HEHHBIX 3a/1a4;

YMEHUE PaCKphIBaTh COJEP)KaHHE OMOJOTUYECKMX TEPMUHOB W TIOHSITHM: BHI,
NONYJISIIUs, TEeHOMOHI, DBOJIOIHUA, ABUXKYIIHME CUIbl ((aKTOphl) SBOJIIOINUH,
MPUCTIOCOOJICHHOCTh  OPTaHW3MOB, BHUA000pa30BaHUE, DJKOJOTHYECKUE (HaKTOPBI,
HKOCUCTEMA, MPOAYIECHTHI, KOHCYMECHTBI, PEAYLICHTHI, IIEMA MUTAHUS, KOJIOTHYCCKas
nupamua, OuoreoneHo3, Ouocdepa; yMeHHE WU3JaraTb OHOJIOTHYECKUE TEOPUH
(oBomronionHas Teopus Y. JlapBuHA, CHHTETHUYECKash TEOPHS DBOJIONNU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojblieBoro cxoiactBa K.M. bapa, uepemoBaHusi TJIaBHBIX
HampaBieHuit u myrted osBomonmu A.H. CeseprioBa, ydenuss o Ouocdepe B.U.
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BepHazackoro), onpeaensTs TpaHUIbl UX MTPUMEHUMOCTH K JKUBBIM CHCTEMaM; YMEHHE
BJIQJICTh METOJIaMU HAYYHOTO MTO3HAHUS B OMOJIOTHH: HAOIIOICHHE
U OIMCaHUE >KUBBIX CHUCTEM, MPOIECCOB U SBJICHMIA, OpraHM3alis U MPOBEICHUE
OHMOJIOTHYECKOTO AKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBHISBICHHE 3aBUCUMOCTH
MEXKIYy HCCICIyeMbIMH BEIMYMHAMH, OOBSICHEHHE IIOJYYCHHBIX PEe3yIbTaToB,
UCTIOJIb30BaHHBIX HAYYHBIX MOHITHH, TEOpUN U 3aKOHOB, YMEHHE JIENaTh BHIBOJBI Ha
OCHOBaHWHU TIONYYEHHBIX DPE3YyJbTATOB, YMEHHUE BBIICIATH CYIICCTBCHHBIC NMpPHU3HAKU
CTpOCHHS OMOJIOTUYECKUX OOBEKTOB: BUOB, MOMYJISIIIHA, TPOAYIIEHTOB, KOHCYMEHTOB,
pENyIeHTOB, OMOTeOIEHO30B M 3KOCUCTEM, OCOOEHHOCTHU MPOLIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUI000pa30BaHUsA, MPHUCTIOCOOIECHHOCTH
OpPTaHU3MOB, JEUCTBUS IKOJIOTUYECKUX (DAKTOPOB HA OpTraHU3MBI, TIEPEHOCA BEIIECTB U
NOTOKa 3HEPIUM B HKOCHUCTEMAX, aHTPONOTE€HHBIX M3MEHEHUH B HKOCHUCTEMAX CBOEH
MECTHOCTH, KPyTrOBOPOTa BELIECTB U OMOr€OXMMUYECKUX LIUKIIOB B OMocdepe; yMeHue
OPUMEHATH TOJTYYCHHbIE 3HAHUA 11 OOBSCHEHUS OHOJOTHYECKHX IMPOILIECCOB U
SBJICHUN, JUIS TPUHATHS MPAKTUYECKUX PEIICHHH B MOBCETHEBHOW >KU3HU C IEJBIO
oOecrieueHnss OE30MACHOCTH CBOETO 3[0POBBS M 3J0POBbS OKPYKAIOIIMX JIIOJIEH,
COOJNIOZCHUST HOPM TPAaMOTHOTO TIOBEJIEHHUS B OKpYKaIOMIeH MPUPOTHONW Cpene,
NOHMMaHHE HEOOXOIMMOCTH HUCIIOJIb30BAHUS TOCTH)KEHUN COBPEMEHHON OMOJIOTHH ISt
PaIMoOHaIBFHOTO MPUPOAOIIOIB30BAHNS; YMEHUE PEIIaTh JJIEMEHTApHbIE OMOIOTHYECKHE
3aJ1a4M, COCTABJIATH CXEMBbI
NepeHoca BEUIECTB M SHEPTUU B IKOCHCTEeMax (1M MUTAHHSA); YMEHHUE BBITIOIHATH

nabopaTOpHBIE U MPAKTHYECKUE padOThI, COOIIOIATh MpaBUiia
npu padbore ¢ ydyeOHbIM U JIaOOPATOPHBIM OOOPYJOBAaHUEM; YMEHHE KPUTHUUYECKU
OLICHWBATh M HWHTEPNPETHUPOBaTH HH(MOpPMALMIO OUOJOTHYECKOTO COJEp)KaHus,
BKJTFOYAIOIIYIO MICEBIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX UCTOYHUKOB (CpPEICTBa MAaCCOBOM
uHbOpMaIlMK, HAYYHO-TIONMYJIAPHBIE MAaTepualbl), paccMaTpuUBaTh TII0OATHHBIC
HKOJIOTUYECKUE MPOOJIEMbl COBPEMEHHOCTH, (OPMUPOBATh IO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3MIIMIO; YMEHHE CO37aBaTh COOCTBEHHBIC IMHUCHMEHHBIE U YCTHBIC
cooOrieHusi, 00o0mas OHOJOTUYECKYI0 HH(POpPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCTIOJb30BaTh MOHATUHHBIN anmapar OMOIOTHH.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOTro npenmMera «buonorus» B 12 kiiacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME Hay4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa ¥ HAyYHOTO MHUPOBO33pEHUS, O BKIAJAC POCCHUHCKUX U 3apyOexHBIX
y4€HBIXOMOJIOTOB B pa3BUTHE OUONIOrHH, (YHKIIMOHATILHOW T'PAMOTHOCTH Y€JIOBEKa MJIs
pENICHUs KU3HEHHBIX 3a7a4;

28



denepanpHas pabouas nporpamma | buonorus. 10-12
Kjacchl (0a30BbIi YPOBEHB)

YMEHUE paCKpbIBaTh COJIEp)KaHHEe OHOJIOTMYECKMX TEPMHHOB U TMOHSATHIA:
IKOJIOTHYECKUE (PAKTOPBI, SIKOCUCTEMA, MPOIYLEHThI, KOHCYMEHTBI, PEIYLIEHTHI, LENU
NUTaHUs, DKOJIOTMYEcKas MNHpaMujia, OUOreoleHo3, Ouocdepa; yMeHHe H3JIaraTh
ounonornyeckue Teopuu (dBotoriMoHHas Teopus Y. [lapBuHa, cCHHTeTHUYECKas TEOpUs
ABOJIIONIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojslmieBoro cxoiactsa K.M. bapa,
yepeloBaHus TJIABHBIX HarpaBieHuM u myteil sBomouuu A.H. CeBeprioBa, yueHHs O
onocepe B.M. Bepramckoro), ompemensTtb TpaHUIBI UX TPUMEHUMOCTH K YKHUBBIM
CUCTEMaM; YMEHHE BJIaJIETh METOJJaAMU HAYYHOT'O O3HAHUS B OMOJIOTMH: HAOIIOJEHUE U
OMHMCAHUE >KUBBIX CHUCTEM, IMPOIECCOB U SIBICHUM, OpraHu3alus W TMPOBEIACHUE
OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIJBUKEHUE THIOTE3bl, BBIIBICHHUE 3aBUCHMOCTH
MEXJIy HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHHE MOJIYYCHHBIX pE3yJbTaTOB,
UCIOJIb30BaHHBIX HAYYHBIX MOHATUN, TEOPUI M 3aKOHOB, YMEHHUE JENaTh BbIBOJbBI Ha
OCHOBAHMM MOJYYEHHBIX PE3YyJIbTaTOB; YMEHHE BBIIEIATH CYIIECTBEHHBIC MPU3HAKU
CTpOCHHUsSI OUOJIOTUYECKUX OOBEKTOB: OHOIr€OLEHO30B U HKOCHUCTEM, OCOOEHHOCTH
IPOLIECCOB: JIEUCTBUS HKOJIOTMYECKUX (PAaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB U
NOTOKAa AHEPIrUU B 3KOCHUCTEMAX, aHTPOIOTCHHBIX HM3MEHEHUH B IKOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BELIECTB U OMOT€OXUMHUYECKUX LIUKIIOB B OHochepe; yMeHue
OPUMEHATh TMOJYYEHHBbIE 3HAHUA 71 OOBSICHEHUS OHMOJIOTMYECKHX MPOLECCOB U
SIBJICHUM, AJI1 NPUHATUS MPAKTUYECKUX PEHICHUH B MOBCEAHEBHOM JKU3HU C IIEJIBIO
oOecrieueHHsT OE30MACHOCTH CBOETO 3/0POBbS U 3J0POBbSI OKPYXKArOIIMX JIIOJEH,
COOJIIOJIEHUST HOPM TPaMOTHOIO TIOBEACHHUS B OKpY)Karollell NpUpPOIHON cpene,
NOHMMaHHE HEOOXOJUMOCTH UCIOJIb30BaHUs JOCTUKEHUI COBPEMEHHON OMOIOTHH JIsI
PalMOHANBHOTO MPUPOIONOIB30BaHMS; YMEHUE PEIIATh AIEMEHTAPHbIE OMOJIOTHYECKUE
3aJlayd, COCTaBJISATH CXEMbl IMEPEHOCAa BEIIECTB M JHEPruuM B 3KOocHUcTeMax (uenu
MUTaHUs); YMEHHE BBITIOJNHATH JAaOOpAaTOpPHBIE U TPAKTUUYECKHE PaboThI, cOOI0IAThH
npaBuiia Ipu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYI0OBAHUEM; YMEHHUE KPUTHUECKU
OLICHMBATh M HMHTEPIPETUPOBATh HMHPOPMAIMIO OHOJOTUYECKOTO COJIEpIKaHUS,
BKJIFOYAIOLIYIO [ICEB/IOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpeIcTBa MacCOBOM
uH(pOpMalMK, HAYYHO-TIONMYJIAPHBIE MaTepuaibl), pPacCMATpUBATh IJIOOAIbHbBIE
HKOJIOTUYECKUE MPOOJEMbl COBPEMEHHOCTH, (POPMHpPOBATH MO OTHOIICHHWIO K HHUM
COOCTBEHHYIO MO3UIMIO; YMEHHUE CO3/1aBaTh COOCTBEHHbBIE MHCHBMEHHBIE M YCTHBIE
cooOuieHusi, 006o0uas OMONOrMYEeCKyr0 HH(POPMALMIO M3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.
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10 KITACC

Ne

/o

Haumenosaunue
pa3/iesioB U TeEM
y4eOHOT0 TIpeIMeTa

KomuuecTBo
4acoB

[IporpammHoe conepkanue

OcHOBHBIE BUBI JEATEIHHOCTH
00yyJaroImuxcs

Tema 1. buoJiorusi Kak HaykKa

1.1

buonorus B cucreme
HayK

buonorus kak Hayka. CBsi3u OMOJIOTUH C
00I111€CTBEHHBIMU, TEXHUYECKUMU U
JPYTUMH €CTECTBEHHBIMU HAyKaMH,
dbunocodueit, peIurueit, STUKOM,
ACTETUKOM U mpaBoM. Ponb Ouosnoruu B
(GhopMUPOBAHUM COBPEMEHHON HAyIHOU
KapThHbl MUpa. Cucrema
OMOJIOTUYECKUX HAYK.

Jemoncmpavuu:

Topmpemuwi: Y. [lapBun, I'. Mennens,
H. K. Kosbros, x. Yorcon u ®@. Kpuk.
Tabauywvl u cxemol: «MeTOABI TO3HAHUS
JKUBOU MIPUPOIBI»

PackpsiBaTh coziepkaHue TEpPMUHOB U
IIOHATUI: HAYYHOE MUPOBO33pPEHHUE,
Hay4yHasi KApTUHA MHUPA, HAYYHBIA METO/I,
TUIIOTE3a, TEOPHUsL, METOBI
VICCIIEIOBAHUS.

XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
€e MECTO M POJIb Cpeau ApPYrux
€CTECTBEHHbIX  Hayk. llepeuuncnars
pasnensl OMOJIOTUU B COOTBETCTBUE C
00bEKTaMHU W3y4ECHUS. Ha3eiBaTh
BOKHEUITNE OTpacid OUOJIOTHYECKUX
3HAaHUM W 33J]a4d, CTOSIIUE TIepen
ouosorueit XXI B.
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1.2

MeTtonabl
KUBOU MIPUPOIBI

IIO3HAaHHA

Mertonel mNO3HaHMS KUBOM IPUPOIBI
(HabnroieHMe, SKCIIEPUMEHT, OIIMCaHUE,
U3MEpPEHHUE, KJIaccuukanus,
MOJEIUPOBAHUE, CTaTUCTHYECKAs
00paboTKa TaHHBIX).

Hemoncmpayuu:

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATUN: HAYYHBIA METOJ, METOMBI
HCCIEeI0OBaHUA.

XapaKTepI/I?)OBaTB OCHOBHBLIC MCTOJbI
MMO3HAHUS )KUBOM IIPpUPOIHLI: Ha6J'IIOI[CHI/I€,
OKCIICPUMCHT, OIMMCAaHNC, UBMCPCHUC,

Tabauywvl u cxemol: «MeTOABI TO3HAHUS
YKABOW MPUPOIBI».

Jlabopamopnvie u npakmuueckue
pabomul:

[Tpaktruueckas pabora Ne 1.

«Mcnonp30BaHKe pa3InYHBIX METOIOB
IPH U3YYCHHH OMOJOTHYECKUX
00BEKTOBY

KJIacCcupuKanus, MO/IeJIMPOBAaHHUE,
CTaTUCTUYECKass 00padOTKa JaHHBIX

HToro yacos no reme

2

Tema 2. 7KuBble cUCTEMbI U X OPraHU3aIHASs
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2.1

buonornueckue
CHUCTEMBI, TTPOIECCHI
Y UX U3Yy4YECHUE

JKuBbie cucteMbl (OMOCUCTEMBI)

KaK MpeaMeT U3yUYeHUS] OMOJIOTHH.
OTnuuue KUBBIX CUCTEM OT
HEOPTraHUYECKON MPUPOJIBI.
CpoiicTBa OMOCUCTEM U UX
pa3zHooOpasue.

YpoBHU OpraHu3aiuu OUOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOUAHOKIIETOUHBIN,
OpraHU3MEHHBIN, TOMYJISIUOHHO-
BHOBOM, AKOCHUCTEMHBIH (OH1O-
reOLIEHOTUYECKUI), OnOC(hEpHBIil.
Hayku, uzyyatoiue OMOCUCTEMbl Ha
Pa3HbBIX YPOBHSIX OpraHU3aIIH.
Jemoncmpavuu:

Tabauywl u cxemvl: « OCHOBHbBIE PU3HAKU
KU3HW», «Y POBHU

PackpbiBaTh coJiep’)KaHUE TEPMHUHOB U
MOHSATUM:  CHUCTeMa, OHOoJIOTHYecKas
CUCTEMa, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKHUBBIX CHCTEM,
OOMEH BENIECTB, Pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACJICICTBEHHOCTb,
U3MEHYUBOCTb, pa3apaKUuMOCTb,
SHEPro3aBUCUMOCTb, YpPOBHU
OpraHm3anui  JKu3HH  (OmocucTeM).
XapaxkTepu3oBaTh MPUHLIUIIBI
OpraHu3aluu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs YHOPSIIOYEHHOCTb,
CaMOpETyJIsILus, HUEPaApXUYHOCTD.
[IepeuncnsaTe yHUBEpCAIbHBIE CBOWCTBA
YKUBOTO: €JIMHCTBO XUMHUYECKOTO
COCTaBa, Pa3apPaXUMOCTh, JBIXXCHUE,
rOMEOCTAa3, pOCT U pa3BUTHE,
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OpraHu3aluy >KUBOU IpUpoAbD». Mojenb
MoJgekyibl JJHK

HACJICICTBEHHOCTh, N3MEHUYUBOCTb,
3BOJIIONMSA  (MpUCTIOCOOJEHHE K
WU3MCHSIOIINMCS YCIIOBHSIM).
[IpuBoauTE TpPHUMEpPHI OHOCHUCTEM
Pa3HOTO YpPOBHS OpraHHU3aIluu |
CpPaBHUBATH MPOSIBJICHUS CBOWCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.

XapakTepu3oBaTh OCHOBHBIE
IIPOIIECCHI, MPOTEKAOIINE B
OuocucreMax: OOMEH BEIECTB U
peBpaIleHUe SHEPTUH,
CaMOBOCTIPOM3BEICHHUE,
camoperyisanus, pazsutue. Codmonath
npaBuiia OEpeKHOTO OTHOIICHUS K
YKUBOU NPUPOJE

HToro yacos 1o TemMe

1

Tema 3. Xumuueckuii cCOCTaB M CTPOEHNE KJICTKH
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3.1

XUMHUYECKUU COCTaB
KiIeTku. Boma wu
MHHEPAJIbHBIE COJIH

XUMHYECKUU COCTaB KJIETKH.

XHUMUYECKHE DJICMEHTHI:
MaKpO3JIEMEHTHI,

MUKPODIJIEMEHTHI. Boma m
MUHEpaJbHbIC BELIECTBA.

@OYHKIIMU BOJBI U MHHEPATBHBIX
BeliecTB B kietke. [lomnepxanue
OCMOTHYECKOI0 Oaranca.
Jemoncmpavuu:

Luaecpammor: «Pacmnipenenenne
XUMHUYECKUX JJIEMEHTOB B HEXHBOU
npupoze», «PacrpeneneHne XuMUYeCKUx

PackpeiBaTh cofiepkaHue TEPMHUHOB |
MOHSATHI: AIIEMEHTHI-OMOTEHBI,
MaKpOdJEMEHTBI,  MHKPOAJIEMEHTHI;
MUHEpaIbHbIC BEIIECTBA, MOJIEKYJa
BOJBI KaK JIUIOJb, BOJOPOIHBIE CBS3H;
ruapoduabHble W TUIPOoPOOHbIE
BEIIIECTBA.

Jloka3pIBaTh €AUHCTBO SJIEMEHTHOI'O
cocTaBa Kak OJHO U3 CBOMCTB JKUBOTO.
Pacnipenenars XxumMu4eCcKue 3JI€MEHThI
I10 TPpyIIaM B 3aBUCUMOCTH

JJIEMEHTOB B JKUBOM IPUPOILH.
Tabauywl u cxemol: «llepuoanueckas
Ta0IHIa XUMUYECKHUX AJIEMEHTOBY,

«CTpoeHne MOJIEKYIIbI BOABDY

OT KOJIMYCCTBCHHOI'O IPCACTAaBUTCIILCTBA
B OpraHusMe; XapaKTCpu3oBaTb POJb
OTACJIBbHBIX DJICMCHTOB.

BeISBISITE  CBS3B MCXKAY COCTaBOM,
CTPOCHUCM  MOJICKYJbI XHMHYCCKOI'O
COCOUHCHUA U €TI0 q)YHKI_II/IHMI/I B KJICTKEC
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3.2 | benxku. CoctaB wu benku. CoctaB u cTpoeHHe OCIIKOB. PackpeiBaTh conepkaHue TEPMUHOB H
CTpPOCHHE OEIIKOB AMHHOKHCIIOTB — MOHOMEpBI OeIKoB. | HOHSATHIL OCIKH, [OJIMMEPBI, MOHOMEPEI,
He3aMeHIMELE - saMeHnMEle | AMUHOKHCIOTBI,  MENTUIHAas  CBA3b,
AMHHOKHUCIIOTHI. AMHWHOKUCIIOTHBIN TOIHIICITTHL, AAICHATYPALHA.
. | XapakTtepuzoBaTh O€NKH KakK KJjacc
COCTaB. YPOBHHU CTPYKTYpbl OEIKOBOM ..
OpraHUYECKUX COCIMHEHU;
MOJICKYJIBI  (TIepBUYHAs, BTOpWUYHAS, KIacCHOMIMPOBATE HX TO CTPOEHHIO
TPCTUYHAS U YCTBEPTHYHAS CTPYKTYPA). | (rnoOyispHble H GUOPHILIAPHbIC ek,
XHMUYCCKHE CBOMCTBA OCIIKOB. ePEUUCIIATh u XapaKTepru30BaTh
buonorudeckue GpyHKIMH OCIKOB. yHKIMK GenKkoB
Hemoncmpavuu:
Tabauywl u cxemol: «CTpOCHHE MOJIEKYJIbI
Oenkay.
Obopyoosanue: CBETOBO MHUKPOCKOII,
MUKpOTIpenapaThl
3.3 | depMeHTHI — depMeHTH — OMOJIOTUYECKUE PackpeiBaTh copepkaHue TEPMHUHOB H
OHMOJIOrHYECKUe KaTajanu3aTopsl. MOHSATUM: (PEePMEHTBI, aKTUBHBIN IICHTD,
KaTaJIn3aTOPbI

CrtpoeHue ¢epMeHTa: aKTHBHBIN IICHTD,
cyOcTpatHas crienuGpuIHOCTb.

KodepmeHnTsr. ButamuHsL.
OTnnuus dbepmeHTOB OT
HEOPraHWYECKUX KaTaau3aTopoB.

cyocTpaTHas Creuu(pUIHOCTD,
KOpepMEHTBI, OEIKU-aKTUBATOPHI H
OCJIKU-UHTUOUTOPHI.

VYka3pIBaTh OTINYUS PEPMEHTOB OT
HEOPraHMYECKUX KAaTAIU3aTOPOB.
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Jemoncmpavyuu:

Tabnuyst u cxemol: «CTpoeHue
dbepMeHTay.

Obopyoosanue: 000pyIOBaHUE IS
MpOBeICHUs HAOIOICHUH,
MU3MEPEHUN, IKCTIEPUMEHTOB.
Jlabopamopnvle u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 1. «3yueHue
KaTaJIMTHIECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WITU
KaTayas3bl)»

OOBsCHATE poib  (PepMEHTOB B
(YHKITMOHUPOBAHUY KUBBIX CUCTEM, B
IPOMBIIIUICHHOCTH, B MEIUIIMHE, B
TIOBCETHEBHOM JKM3HM YEJIOBEKA
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3.4

YrineBoasl. JIunuasl

YreBoapl: MOHOCaXapu bl (TJIFOK03a,
pub03a u 1e30Kkcupr003a), Aucaxapuabl
(caxapo3a, JJaKT03a) U TOJIHCaXapHIbI
(Kpaxmaj, TJIMKOTeH, 1eJIII0J103a).
buonornueckne GyHKIIUU YTIIEBOIOB.
Jlumw et TPUTITHIICPUIBI,

dbochomunuabl, CTepOUIbI.

['unpodunbHO-rUAPOGHOOHBIE CBONCTBRA.

buonorudeckue GyHKIMH JIUITHIOB.
CpaBHeHUE yIIIeBO/IOB, OEITKOB U
JIMMHUA0B KaK HCTOYHUKOB SHEPTHUH.
Hemoncmpayuu:

Tabnuywvl u cxemol: «YTICBOIBIY,
«JIummaeny.

Obopyoosanue: 000pyI0BaHUE

PackpeiBaTh copepkaHUE TEPMHUHOB H
IOHATHUN: YIJIEBOJBI, MOHOCAaXapubl,
AUcaxapuipl, IMOJHMCAXAPUIBI, IJIFOKO3a,

puboza,  ge3okcupubo3a,  caxaposa,
JaKTO34, MajbTO3a, LEJUTI0NI03a
(kneTyartka), Kpaxmaji,  TJUKOICH;

JUNUABI, TPUTIIAIEPUABI (KUPBI, Maclia),
dbochomunubl, CTEPOUIBI.
XapakTepu3oBaTh YIJICBOIBI, JTUITHIBI
KaK KJIACcC OpPraHUYEeCKUX COCTUHEHUH.
KiaccudummpoBath yriieBoasl ¥ TUTUIBI
M0 CTPOCHUIO; TEPEUUCIATh (PYHKIIUU
YTJIEBOAOB M JIUTIHIOB.

Cxematuuecku u300pakaThb CTPOEHUE
MOJIEKYJI YTI€BOAOB, TUIUIOB

JUTSI IPOBEICHUST HAOIIOICHH,
U3MEpPEHUH, SKCIIEPUMEHTOB
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3.5

HyxiennoBsie
KUCIOThI. AT®

Hyxkneunossie kucnorsl: JJHK u PHK.
Hyxiteotnibr — MOHOMEPBI
HYKJIEUHOBBIX KHCJIOT. CTpoeHue u
¢bynkuuu [JHK. Ctpoenue u dyHkumu
PHK. AT®: crpoenue u pyHKIIHH.
Hemoncmpayuu:

lopmpemuwi: [Ix. Yorcon, @. Kpuk,
M. Vunkuuc, P. ®pankinun. Tabruys
U cxemol.

«HyxiiennoBbie kucnotsr; JJHK»,
«buocunres Oenka», «CTpoeHue
Mosekyiabl ATO».

Obopyoosanue: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaThl

PackpbiBaTh conmep)kaHne TEPMUHOB U
MOHATHI: JI€30KCUPUOOHYKICHHOBAS
kucinora (JAHK), pubonykienHoBas
KHCJIOTa (PHK),

IMOJIMHYKJICOTHU/IHAA LCIIb

HYKJICOTHU,

(MOJTMHYKIEOTH]T), KOMILUIEMEHTAPHOCTb,
¢byukuuu JIHK (xpanenue u mnepenaua
HACJIEICTBEHHOW WH(MOPMALIMH); BUIBI
PHK (undopmarmonnasi, TpaHcopTHasi,
pubocoManbHasi); aaeHo3uHTpudochar
(ATOD), MAaKpO3prudecKas CBS3b.
XapakTepu3upoBaTh HYKJICUHOBBIC
KHUCJIOTHI KaKk XUMUYECKHE COCTUHEHUS U
HOCUTEIIN HACJIEICTBEHHOM
uH(popManuu.

OTtmedath OCOOEHHOCTH  CTPOCHHUS
MOJIEKy HyKJIenHOBBIX KucioT (JIHK,
PHK) u AT®.

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

HcTopust u MeTosl
U3YyYEHUsl KIIETKH.
Knerounas reopus

[{uTonoruss — Hayka O KJIETKE.
Knerounass teopuss — mnpumep
B3aMMOJICHCTBUS uael u (pakToB
B Hay4YHOM ITI03HAHMH.

PackpsiBaTh conepxaHnue TEPMUHOB U
ITOHATUM: KJIETKA, LIUTOJIOT U,
PACKpBIBATh COAEPKAHUE TMOJIOKECHHUMN
KJIETOYHOU TEOPUHU.

MCTOI[I)I HN3Yy4YCHUS KIICTKH.

Hemoncmpayuu:

Ilopmpemui:

A. JleBenryk, P. I'yk, T. IIIBann, M.
Ineiinen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOM MHKPOCKOII,
MHUKpOTpenapaTsl PaCTUTEIIbHBIX,
J)KUBOTHBIX M OaKTEPHAIBHBIX KJICTOK;
PUCYHKH c  MuKpodororpapusimMu
KJICTOK, IIOJy4Y€HHbIE C  IOMOIIbIO
CBETOBOT'O U 3JICKTPOHHOTO MUKPOCKOMa

Hepe‘II/ICJISITI) )41 XapaKTCPHU30BaTh

OCHOBHBIE METObI U3yUCHUS KIICTKU:
(IpUTOTOBJIEHUE CPE30B, OKpAIIUBAHUE,
MUKPOCKOTIMPOBAHUE,
HEeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK M TKaHEH)
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3.7

Knerka xak
1I€JIOCTHAs
JKUBast
cHcTeMa

KiteTka Kak nenocTHast )KuBasi CUCTEMA.
OOmue Npu3HAKK KIETOK: 3aMKHYyTas
HapykHass MeMOpana, moJyiekyasl JIHK
KaK TE€HETHMYECKUU ammapar, CUCTeMa
cuHTe3a Oenka. TUIbl KIIeTOK:
DYKapUOTUYECKAs U MPOKAPUOTUIECKAS.
OcobenHoctu CTPOEHHUS
MPOKAPUOTUYECKOMN KIIETKH.

Krnerounas crenka 0akrepuii. CTpoeHue
DYKApUOTUYECKOU KJIETKU. (OCHOBHBIE
OTJINYUSL PACTUTEJIBHOM, >XMBOTHOU H
rpubHOil  kjeTku.  [loBepXHOCTHBIE
CTPYKTYpbl ~—  KJIETOYHasi  CTEHKA,
TJIMKOKAIHMKC, UX (PYHKITUH.
[Ina3matuueckass MmemOpaHa, ee CBOMCTBA
1 QYHKITHH.

PackpbIBaTh coJepKaHUE TEPMHUHOB M
NOHATUH: KJIETKU (dyKapHOTHYECKas,
OPOKapUOTUYECKasA),  IUIa3MaTUYecKas
MeMOpaHa (T1a3mManemMma), TITMKOKaIuKC,
TpaHCHIOPT BEIIECTB (maccuBHBIM,
aKTUBHBIN), 2HIONUTO3  (daromuTos,
OUHOLIUTO3),  9K30LUTO3,  KJIETOYHAs
CTEHKa, HykJeouJ. CpaBHHUBATbh MEXKIY
co0oit AYKapUOTUYECKHUE u
MPOKAPUOTUYECKUE KJIETKH; OTMEYaTh
CXOJICTBO U pa3jInyusi B CTPOCHUH KIIETOK
OakTepuii, KUBOTHBIX, paCTCHUU U
rpudoB
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Jemoncmpavyuu:

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

P. Bupxos.

Tabauyor u  cxemwi:  «CTpoeHHE
IYKAPUOTUYECKOUN KIIETKW», «CTpoeHue
YKUBOTHOM KJIETKU, «CtpoeHnue
pacTUTENILHOW KIIETKW», «CTpoeHune
MIPOKAPUOTUYECKOU KIETKI.

Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK
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3.8

CrpoeHnue
AYKapUOTHIECKON
KJICTKH

[{uToruiazma u ee OpraHoOU/IbI.
OnHoMeMOpaHHbIE OPTaHOU b KIETKU:
OIIC, anmapar I'onbaku, JTU30COMBL.
[ToryaBTOHOMHBIE OPTaHOMU/IBI KIETKH:
MUTOXOHPUH, MJIaCTHUIBI.
[IpoucxoxieHue MHUTOXOHIPUN U
wiactu. Buabl muactu.
HememOpaHHbIe OpraHOUIbI KIETKU:
puOOCOMBI, KJIETOYHBIN LEHTD,
HEHTPHUOIIU,PECHUYKH, KTYTUKH.
OyHKIMHA OPTaHOUOB KIIETKH.
Bxirouenust.

S npo — perysmaToOpHbIN HEHTP KIIETKU.
Crtpoenue smpa: siepHas 000JIO0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO.

PackprpiBaTh cojepkaHHe€ TEPMUHOB U
NOHATUW:  [HMTOIUIa3Ma,  OPTaHOUJIBI,
sHpomnasmaruueckass  cetb  (OIIC),
anmapat ['obKuM, TU30COMBI, BaKyOIlb,
MUTOXOHPHH, TIIIACTH/IBI (XJIOPOTUIACTHI,
XPOMOILIACTHI, JICHKOIIACThI),
pHUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBII
LEHTP (ueHTpocoma), PECHUUKH,
KTYTUKH, BKJIIOYCHUS, SIIPO, sJepHas
0000uYKa, KapuoIula3Ma, XpOMAaTHH,
SITPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOEHUE 3YKAPUOTUYECKON
KJIETKH 10 H300paXEHUsIM H Ha
MUKponpenaparax; KiacCu(puuupoBaTh
OpraHOM/IbI
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Xpomocomsl. TpaHCHIOPT BEMIECTB B B 3aBUCHMOCTH OT OCOOCHHOCTEH MX
KJIETKE. CTpPOCHUS (orHOMEMOpaHHBIE,
Jlemoncmpayuu: IByMeMOpaHHbIe, HeMeMOpaHHBIC);
Ilopmpemuwi: A. JleBenryk, P. I'yk, T. OMHCHIBaTh  (QYHKIUHA  KaXIOTO
[IIBann, M. llneiinen, K. bap, OpraHoua B KJIIETKE.

P. Bupxos. XapakTepu3oBaTh KJIETOYHOE AP0 Kak

Tabnuyer u  cxemv:  «CTpoeHHME | MECTO XpaHEHUs, epenadn (yABOECHUE

IYKaPHOTHUECKOM KICTKH», «CTpOeHHEe | XPOMOCOM) U pealn3alnuu

YKUBOTHOM KJICTKI, «Ctpoenne | (TpaHCKPHUIILMS) HACIEACTBEHHON
pacTuTenbHOM  KIeTKH», «CTpoeHne | MHPOPMALMU KICTKH.
MIPOKAPUOTUYECKOMN KIETKH», | llepeducnsiTe U OMUChIBATH KOMIIOHEHTHI
«CTtpoeHue sa1pa KIETKN. spa U ux QyHKIUY;

Obopyooeanue: cBeToBON MHKpockorn, | CxemaTtnuHo M300paXkaTh CTPOEHHE

MUKDOIIPENapaTbl PACTUTENIBHBIX M pPaCTUTEIIbHOM U )KUBOTHOM KJIETKH.
OO0BACHATH OMOJIOTHYECKOE 3HAUECHUE

TPaHCIIOPTa BCIICCTB B KJICTKC

YKUBOTHBIX KIIETOK.
Jlabopamopnvle u npakmuueckue
pabomul:

JlabopatopHas padota Ne 2. «U3yuenue
CTPOEHUS KIIETOK PACTCHHH, )KHBOTHBIX U
OaxkTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpernapaTax u uX OIMCaHUCH

Hroro yacoB 1o teme 8

Tema 4. ’KuzneneaTeJbHOCTH KJICTKH
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4.1

OOMEeH BEIIECTB.
IImacTrnueckuii
oO0MeH. DOTOCHHTE3.
XeMOCHUHTE3

OOMeH BellecTB, WIN METa0O0IU3M.
Accumunsinus (M1acTUYeCKuii 0OMeH)
U JUCCUMWIAIUS  (SHEPTeTUICCKUIN
00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpbiBaTh copepkaHre TEPMHUHOB U
MOHATHIN: 0OMEH BEIIeCTB U
npeBpalieHrue SHeprun (MeTadoIu3M),
ACCUMUIIALINSA, TUTACTUIECKUI OOMEH,
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nporecca Mmeradonusma. Posib 3akoHOB
COXpaHEHUS BEUIECTBA U YHEPTUU B
MOHUMaHUU MeTaboau3Ma. THUIbI
oOMeHa BEIIeCTB: aBTOTPOGHBINA U
rereporpodHbIid. Poiabs hepMeHTOR B
oOMEHeE BeIlleCTB U MPEBPAIICHUH
DHEPIruM B KiIeTKe. POTOCUHTES.
CaeroBasi U TeMHOBas (ha3bl
¢dotocunTesa. Peakuu gporocunresa.
D¢ hHeKTUBHOCTH dboTocuHTE3A.
3HaueHue pOTOCUHTE3a [ )KU3HU Ha
3emne. BimsiHue ycnoBui cpenbl  Ha

(dhoTOoCUHTE3 U CITOCOOBI MOBBIIIICHUS €TI0

MPOAYKTUBHOCTH y KYJIbTYPHBIX
pPacTeHUN.

XeMOCHHTE3.

XeMOoCUHTE3UpYyIoIue  OaKTepuu.

3HauYCHUE XEMOCUHTE3a ISl )KU3HU
Ha 3emie. lemoncmpauuu:
Iopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemwvl: «XITOPOILIACTY,
«POTOCUHTES»

TUCCUMMJISIIIUS, DHEPTETUYECKUI OOMEH,
dboTocuHTE3, POTONNU3,
dbochopunupoBaHue, MEPEHOCUHK
POTOHOB, XEMOCHHTES.

OnuckiBaTh (HOTOCUHTE3, MPOIECCHI,
MPOTEKAIOUIUe B CBETOBOM M TEMHOBOM
dbaze.

BBISABISITE MPUYUHHO-CIICICTBEHHBIE
CBSI3U MEXIY NOTJIOUICHUEM COJIHEYHOU
SHEPTUU XJIOPOPHILIOM U CHHTE30M
Monekyn ATO.

CpaBHMBaTh UCXOJHBIC BEIIECTBA,
KOHEYHBIC TTPOTYKTHI M YCIOBUS
IIPOTEKAHUsI pEaKIMi CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A,;
CpaBHuBaTh (POTOCUHTE3 U XEMOCHHTE3.
OueHuBarh 3HaYeHUE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HHU Ha 3eMIie
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4.2

DHepreTuuecKui
obmeH

OHepreTuueckuii OOMEH B KIJIETKE.
Pacuienyienre BemecTB, BIAEICHUE U
AKKyMYJIMPOBAHHE SHEPTUH B KJIETKE.
Draribl 3HEPreTUIECKOro oOMeHa.

I'mukonus. bpoxxeHue u ero BUbL.

PackpbIBaTh coaep:kaHue TEPMUHOB U
MOHSATUM: DHEPreTHUUECKUHA OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHHE, OMOTIOTUIECKOE
OKHCJICHHE, KJIETOYHOE JIbIXaHUE,
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Kucnopoanoe OKHCJICHHUE, 1GR0 |
KJIIETOYHOE JbIxaHne. OKUCIUTEILHOS
dbochopunupoBanue. IhHEKTUBHOCTh
HHEPIreTUYECKOro 0OMEeHa.
Jemoncmpavyuu:

Tabauyst u cxemvi: « TUTIBI TUTAHUS,
«MeTabomm3my», « MUTOXOHIPHUS,

«HepreTuyeckuii oOMeH»

TUCCUMUJIATINS, (DEPMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB U
peBpalieHne YHEPTrun (MeTaboII3M)
KaK OJTHO MX CBOMCTB HBOTO.
[Tepeuncnarb 0cOOEHHOCTH
TJTACTHYECKOTO M SHEPTETHUECKOTO
oOMeHa B KJIETKE; yCTaHABIMBAThH
B3aMMOCBSI3b MEXKTY HUMHU.

Paznuuath TUIEI OOMEHa BEIIECTB B
KJIETKE: aBTOTPO(PHBINA U
reTepoTPOPHBIN.

OnuceIBaTh 3Tabl  YHEPTETUUECKOTO
oOMeHa (TTOATOTOBUTEIHHBIN,
OCCKUCTIOPOAHBINA, KHUCIOPOJHBIN) U
CpaBHUBATb MX  MEXAy  COOOI.
XapakTepu3oBaTh PEAKIMK TIIHMKOJIN3A,
OpO’KeHMs,  KJIETOYHOTO
BBISIBIISAITH  MPUYMHHO-CIIEJCTBEHHBIC
CBSI3U MEXKY TJIUKOJIU30M, KIETOYHBIM
JBIXaHUEM U CUHTE30M MojeKkysl ATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTH

6CCKI/ICJ'IOpOl1HOFO H  KHCIIOPOAHOIO
JTaIloOB

JAbIXaHWA,;
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4.3

buocuures Geska

Peaknunn mMmaTpu4HOrO CUHTE3A.

['enernueckas unpopmanus u JJHK.
Peanuzanus T€HETUYECKOU
uHGOpPMAITUU B KIIETKE.

PackpsiBaTh conepxanne TEPMUHOB
1 NOHSATUM: T€H, TeHEeTUYECKUI KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPaHCJISIIUS, KOJOH, aHTUKOJIOH,

['eHeTHUeCKMI KO 1 €r0 CBOMCTBA.
TpaHckpuniuss — MAaTpUYHBIA CUHTE3
PHK. Tpaucnsuus — OuocunTe3 6enka.
Ortanbel  TpaHcisauud. KoaupoBaHue
aMuHOKuCiI0T. Ponp  pubocom B
ouocuntese Oenka. Jemoncmpayuu:
Ilopmpemui: H.K. Konbos.

Tabnuywt u cxemwvi: «Ctpoenue [JHK»,
«CtpoeHue u QyHKIIMOHUPOBAHUE T'eHAY,
«CunTte3 6enkay, «Permmmkarus JTHK»,
«['eHeTHUECKUN KOIY.

Obopyoosanue: MOJCIN- aNIUIMKAIIUHA
«Y neoenune [IHK u tpanckpunuus»,
«brocunTe3 OeaKay

pubocoMa, IEeHTpalibHas JOTMa,
MOJIEKYJIsIpHAsi OMOJIOTHSI.

OnpenensTe CBOMCTBA TE€HETUYECKOTO
KoJla (TPUILIETHOCTh, OJHO3HAYHOCTb,
BBIPOXKIECHHOCTb, YHUBEPCAIBHOCTB,
HETMEePEeKPHIBAEMOCTb, HEMPEPHIBHOCTD).
OnuceiBaTh JTarlbl peann3anuu
HaCJIEJICTBEHHOW MH(GOpPMAIUU B KIIETKE.
CpaBHMBAaTHL  pEAKIUM  MATPUYHOTO
cunte3a mosiekyn PHK u Genka B kieTke
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4.4 | HeknerouHbie 1 Hexknerounsie GopMBbI )KU3HH — BUPYCHl. | PackppiBaTh cojepkaHWe TEPMHUHOB H
hopMBI XKHU3HH — Uctopuss otkpeituss BupycoB (/1. W. | moHsTHii: BUpyC, BUPYCOJIOTHS, KAICH]I,
BUPYCBI VBanoBckuii). OCOOCHHOCTH CTPOCHUS M | GakTepHOdar, BUPYC HMMYHOACHUIHTA

KU3HEHHOT'O HHKIIa BUPYCOB. | yenopexa (BMY), OHKOr€HHBIE BUPYCHI.
bakrepuodarn.  bomesnm  pacteHwmid, X

apaKkTepU30BaTh BUPYCHI KakK
KUBOTHBIX U YEJOBEKA, BBI3bIBAEMBIC
BUpycamu. Bupyc wummyHoaedunuta HOIJICTORHYIO bopmy HHIHH,
yenoseka (BUY) — Bo3Oyautens CI1a. OcObEHHOCTH CTpOCHUA 1
OOpatHasi TpaHCKpUIILIUS, peBepTaza u | KU3HCIACATCIBHOCTH BUPYCOB.
MHTErpasa. [Tpodunaktruka A OnUCHIBaTh KU3HEHHBIA LUK BUPYCOB
pacrpocTpaHEHUs BHUPYCHBIX | HIMMYHOJE(ULINTA YEJIOBEKA; pa3INdaTh
3a00JIeBaHU . Ha pucyHkax BTM ((Bupyc TabauHoi

Mo3auku), bakrepuodar, BUY.
Hemoncmpayuu: OOGOCHOBBIBATH U COOTIOJIATH MEPHI
Ilopmpemui: 1. 1. IBaHOBCKUI. OpOPHUIaKTUKNA  PacHpOCTPaAHEHUS
Tabnuyvr u cxemvl: «Bupycem, BUPYCHBIX 3a00JIeBaHUN
«bakrepuodarny; «CtpoeHue u (peciupaTopHbIE,
>KU3HeHHbIN UK Bupyca CITN/Ia, KEIYJOYHOKHIIIEYHBIE, KJIEIIEBOU
Oaktepuodara. sHIIepanuT,
Obopyoosanue: MOJENH CTPYKTYPbI BUY-unadekius)
JAHK; MarauTHas Moaelb-alIlIMKaIMs
«CTpoeHHE KIETKN»
HToro yacos no teme 6

Tema S. PazMHOKeHNe M HHAMBHUAYAJIbHOE pa3BUTHE OPraHU3MOB
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5.1

JKU3HEHHBIN UK
KJIETKH. JleneHnue
KJICTKH. MuTO03

KieTounbI¥ UK, WA )KU3HESHHBIN MK
kneTku. MaTepdasa u Muto3.

[Ipomeccel, mpoTekaronire B uHTEpdase.
Pemunukanust — peakius MaTpU4HOTO
cunresa JIHK. Ctpoenue xpoMocom.

XPpOMOCOMHBII HAOOP — KapUOTHII.
JIMIIIOMIHBIN U TaIIOWIHBIN
XPOMOCOMHBIE€ Ha0OPBI. XPOMATHU/IBI.
[{uToNOrNYeCKre OCHOBBI PA3MHOXKECHUS
Y UHJAUBUIYAJIBHOTO PA3BUTHS
OpraHu3MoB. JleeHne KIeTKU — MUTO3.
Craguu muto3a. [Ipoueccsl,
MIPOMCXOSIINE HA PA3HBIX CTaAAUAX
MHUTO3a. brojjornueckuii CMbICII MUTO3a.
[Iporpammupyemasi THOCTH KIETKH —
aroITo3.

PackpeiBaTh cojpep:kaHle TEPMUHOB U
MOHATHI: KIICTOYHBIN UK, UHTEpda3a,
peayIUIMKaIIMs, XPOMOCOMA, KApUOTHII,
rarIONIHBIN, JIUTLIOW THBIM
XPOMOCOMHBIH  HA0Op, XPOMAaTHIbI;
MHUTO3 €ro cTaauu: npodasa, Mmeradasa,
anadasa, Tenodasa.

OnuceIBaTh KU3HECHHBIN OHUKJI KICTKH,

NEepPeUYUCIsATh U XapaKTEepPU30BaTh
NEePUO/IbI KJIETOYHOTO UKJIa,
CpaBHUBATh HUX  MEXAYy  COOOM.
OnuceiBaTh  CTPOCHUE  XPOMOCOM,

KApUOTHUIIOB OPraHU3MOB, CPABHUBATh
XPOMOCOMHBIE HAOOPBI KJIETOK.
CpaBHUBATh CTaAUN MUTO3A.

Paznuuate Ha MUKpompenaparax
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Jlemoncmpayuu: W pUCYHKAaX CTaAWd MHTO3A.
Tabnuyvt u cxemvr: «KneTodnsiii mukmy, | PaCKpbIBaTh OHMOJIOTHYECKUIA CMBICT
«Pemmkamms  JIHK»,  «Crpoenne | MUTO32

XpPOMOCOMBI», «MuUTO3»; MarHuTHas
MO/IeJb-alIuKanus «JleneHue KieTkm»;
moxaens JIHK.

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

Jlabopamopusle u npakmuyueckue
pabomul:

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

®opmsbl
Pa3MHOXEHUS
OpraHU3MOB

@opMBI Pa3MHOKEHUS OPTAHU3MOB:
OecI10510€ U MOJIOBOE.
Bunsl Oecrosnoro Pa3MHOXKEHUSA:
JIEJICHNE HAJBOE U MOYKOBAHUE OJJHO- U

MHOTI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC,

BCTCTAaTUBHOC Pa3MHOXKCHHUC.
I/ICKYCCTBGHHOG KJIOHUPOBAHUC
OpraHn3MoB, €10 3HAYCHHC JJI
CCJICKIIUH.

[TotoBOE pa3MHOKECHHUE, €TI0 OTIUYHUS OT
0ecmoJIoro.

Hemoncmpayuu:

PackppiBaTh conepkaHue TEPMHUHOB
U TIOHATUNA: pPa3MHOXEHHE, KIIOH,
MIOJIOBBIE KJIETKA (rameTsl),
SIMIIEKJIETKA, CIIEpMATO30M/I, 3UTOTA,
JIeJIeHe  HaJaBO€,  IOYKOBAHUE,
CIIOPYJISIITHS, dbparmeHTanus,
BEreTaTUBHOE pa3MHOXKEHUE,
CEMEHHOE pPa3MHOKEHUE, OTbIJICHUE,
JBOITHOE OIJIOJIOTBOPEHHUE, TTOJIOBEIC
KeJe3bl, CEMEHHUKH, SIMYHUKH,
OTUIOJIOTBOPEHUE (Hapy>kHOE,
BHYTpPEHHEE).
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Tabnuyer  u  cxemvl: «Dopmbl
Pa3MHOXXEHHS OPTaHU3MOBY, «JIBoliHOE

OIUIOJOTBOPEHUE y [IBETKOBBIX
pacTeHu», «Jlenenue KJIETKHU
OaKTepUmn», «BereratuBHoe

pa3MHOXeHue pacteHui», «CrpoeHue
IIOJIOBBIX KJIIETOK»

XapakTepuzoBaTb OCOOEHHOCTH U
3HaueHWe OecroJoro W  IOJIOBOTO
CIIOCOOOB  pa3MHOXKEHUs. BbIaensTh
Oecrosioro

BUbI Pa3MHOKCHUA,

BBISIBIISTD B3aUMOCBSI3M  MEXKIY
dbopmamu u criocobamMu pa3MHOKEHUS,

U UX OMOJIOTMYECKUM 3HAYCHUEM.
Brnagets mpuémamMu BeET€TaTHBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX PaCTCHUI
(Ha MpuMepe KOMHATHBIX ).
XapakTepu3oBaTh MOJIOBBIEC KIECTKH:
STATICKJICTKH, CTIEPMATO30UIbI; BBISIBIISATH
0COOEHHOCTH

VX CTPOECHHUS
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5.3

Meiios

Meito3. Craauum wmeniosa. IIporecchl,
MPOMCXOAIINE HA CTAIUAX MEHO03a.
[loBenenne XpoMOCOM B  MeHO3e.
Kpoccunrosep. buonornueckuii cMbICi
Y 3Ha4YCHHUE MEiio3a.

Hemoncmpayuu:

Tabauywl u cxemwl: «JleneHne KICTKM,
«Menos».

Obopyoosanue: moaens JJHK;
MarHuTHas MOJIeJIb-allIIuKaIIHs
«JleneHue KIeTKu»

PackpeiBaTh cofepxKaHle TEPMUHOB U
MMOHSATHUN: MEHo3, KOHBIOTaIus
XPOMOCOM, MEPEKPECT (KPOCCUHTOBED)
XpOMOCOM, TaMETBHI.

XapakTepu3oBaTb MeHO3 Kak CcIrocod
KJIETOYHOT'O JICJICHUS; OIIUCHIBAaTh MEWO03
10 CTaJUsIM; CPaBHUBATH CTAJIUU Meio3a
U MUTO3a.

Paznuuats Ha pUCyHKax cTaauu MEnWo3a;
pacKkpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Mero3a
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5.4

OO6pazoBanue u
pa3BUTHE MOJIOBBIX
KJICTOK.
OmtogoTBOpEeHNE

['amerorenes — mnpouecc 00pa3oBaHUS
MOJIOBBIX KJIETOK Yy )KUBOTHBIX. [lonoBbIe
JKENe3bl: CEMEHHUKM U SIMYHUKHU.
OOpazoBaHue U pa3BUTHE TOJOBBIX
KJIETOK — TrameT  (crepMaro3ouf,
AUIEKIIETKA) — CIEPMATOr€HE3 U OOTEHE3.
OcoOeHHOCTH CTpOEHUS SUIEKIETOK U
CIIEPMAaTO30UJIOB.

OmnonotBopenue. [lapTeHorenes.
Hemoncmpayuu:

Tabauywl u cxemol: «lIpsimoe 1 HENpsIMOE
pa3BUTHEY, «I"ameTorenes y
MJIEKOTTUTAOIINX u YEJIOBEKA.

Obopyoosanue: wmonaenb MeTadaszHOU

XPOMOCOMBHI, MUKPOCKOTI,
MUKpOITpenapaThl «CniepmMaTo30uasl
MJICKOIIUTAIOIIET O, «SlunexneTka
MJICKOITUTAIOIIET 0.

Jlabopamopnvle u npakmuyeckue
pabomul:

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

PackpeiBath conep:kaHue TEPMUHOB U
MOHSATHI: TAMETOTE€HE3, CIEPMATOTCHES,
OOT€HE3, CIEPMATO30HU/I, AaKPOCOMA,
SIMLIEKJIETKA, TTOJISIPHBIE TEJIbLIA.
XapaxkTepru3oBaTh 0COOCHHOCTH
raMeTOTeHE3a Y JKUBOTHBIX U €0 CTAJINH;
MTOJIOBBIE KJIETKH )KUBOTHBIX U ONKCHIBATH
MPOLECC UX PA3BUTHA.

CpaBHHBATh CIEPMATOI€HE3 U OOTEHES.
OnuceIBaTh OIIIOOTBOPEHUE,
OMOJIOrHYecKOoe 3HaUCHHE
OILIOAOTBOPECHUS
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5.5 | UnauBuIyaibHOE UnpuBuayainsHoe passutre (OHTOreHe3). | PacKpbIBaTh COJEpKaHHE TEPMUHOB
pa3BUTHE DOMOpHOHAIEHOE Pa3BUTHE M TIOHSATHI: OHTOI'€HE3, SMOPHOTCHE3,
OpraHu3MOB (5MGpuoreHes). Drarbl dMOpHOHANbHOrO| 3UTOT3,  1pOdIeHHe,  OnacTomeper,

pa3sBUTHUA y ITIO3BOHOYHBIX JKMBOTHBIX:

MopyJia, 6y1acTysa, 6J1acToIEeb,
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JIpOOJIeHUE, TacTPYJISILUsA, OPraHOTE€HES3.
[TocTamOpuoHanbHOEe pa3BuTHE. THUIIBI

MOCT3MOPHUOHAIIBHOTO PA3BUTHUS: IIPSIMOE,

HEe mnpsMoe (ITUYMHOYHOE). BrusHwue
Cpembl Ha  pa3BUTHE  OPraHU3MOB;
bakTopsl, CIIOCOOHBIE BBI3BIBATH

BPOXIACHHBIC YPOACTBA. Poct n Pa3BUTHUC

pPaCcTCHUM. OHTOreHe3  LBETKOBOIO
pacTEHHs: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHA.

Hemoncmpavuu:

Tabnuywvl u cxemol: «OCHOBHBIC CTaauU
oHTOreHneza», «lIpsimoe u Henpsamoe
pa3BuUTHE», «/{BOMHOE OILIOAOTBOPEHUE
Yy LBETKOBBIX PACTCHUI»

racrpyiia, Helpyna, OpraHoTeHe3;
3apONBIINICBBIE  JIMCTKH:  JKTOJEpMA,
Me30/IepMa, DHTOJIEPMA;

IOCTAMOPHUOHAIBHOE PA3BUTHE: IPSMOE U
HEempsaMoe (JIMYUHOYHOE); MeTaMopdo3,
METracropa, MHKPOCIOpa, IBUIBIIEBOE
3€pHO, CIIEPMUU, 3aPOJIBIIIEBBIM MEIIOK,
JIBOMHOE OTI0I0TBOPEHHUE.

OnpenensiTh dTanbl SMOPHUOHATILHOTO
Pa3BHUTHS XOPJIOBBIX Ha CXeMaxX U
nperapaTax ¥ OMUCHIBATH MPOIIECCHI,
MIPOUCXOIAIINE Ha KaXKIOM dTarle.
CpaBHUBATH NIEPUOJIBI OHTOTEHE?A;
IPsIMOE W HETIPsIMOe (JIMYUHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIITN YEJTOBEKA U IPYTUX
XOPIOBBIX.

OOBIACHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHs ¢ MeTaMop(ho30M;
OTPHIIATEIILHOE BIUSHUE aJIKOTOJIS,
HUKOTHHA U JAPYTUX TePaTOrCHHBIX
(aKkTOpOB Ha pa3BUTHE 3aPOIbIIIA

YCJIOBCKA.
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OnuceIiBaTh MPOIIECC ABOHHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHuit
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HToro yacos 1o TemMe

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

6.1

I'eneTnka — HayKa O
HaCJICACTBCHHOCTHU
N U3MCHYHMBOCTH

1

IIpenmer u 3agaum reHetuku. Ponb
IIUTOJIOTUU U SMOPHOJIOTUN B
CTaHOBJICHUH I'¢HETUKH. Bxian
POCCUNCKHUX U 3apyOCIKHBIX YUCHBIX B
Pa3BUTHE T'€HETUKU. MeTOIbI
IeHETHKH

(TUOPHUIOTOTUYECKHUH,
LIMTOrCHETUYCCKUH,
MOJICKYJIIPHOTCHETUICCKUM ).
OcHOBHBIC

I'CHCTHYCCKUC  ITOHATHA.

I'eneTnueckas CHMMBOIJIMKA,
UCIIOJIb3yeMasi B CXeMaX CKpPEIIMBaHUM.
Hemoncmpavuu:

lopmpemuwi: I'. Mennens, T. Mopras,
H. W. Basunos, C. C. UerBepukos,

H. B. Tumodees-Pecosckuii.

Obopyoosanue: MOJACIb- aNITUTUKALIUS
«MoHOrHOpUAHOE  CKpEIIMBAHUEY,
repOapuii «I'opox moceBHOII»

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSATHI: T€H, TeHOM, TEHOTHTI, (DEHOTHTI,
XPOMOCOMBI, aJIJIeJIbHbIC TEHBI (QJIJIENH),
TOMO3UI0Ta, reTepOo3UroTa,
JIOMUHAHTHBIN MIpU3HAK (ren),
peueccuBHbI Npu3HaK (T€H), Yucras
JIUHUS, TUOPHI.
[lepeuncnarb W XapaKTEpPU30BaATh
METO/Ibl TEHETUKU: THOPUIOTOTUYECKUH,
LIMTOTCHETUYECKUIM,
MOJIEKYJISIPHOT€HETUYECKUM;
JIOMUHAHTHbBIC U PELIECCUBHBIC MPU3HAKU
pacTEHU U )KUBOTHBIX.

[Tonw3oBaTbes FeHETUYECKOMN
TEPMUHOJIOTHEH UM  CUMBOJIMKOHN
JUJIS 3alIMCU TEHOTUIIMYECKUX CXEM
CKpEIIUBaHUs
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6.2

3aKOHOMEPHOCTH
HacCJIEJOBaHMsI
MIPU3HAKOB.

MonHorudpumHoe
CKpeIIUBaHUe

3aKOHOMEPHOCTHU HaCJIeIOBaHUS
NPU3HAKOB,  YCTAHOBIICHHBIC I.
Mennenem. MonorubpumHoe

CKpEIlMBaHUE. 3aKOH €JUHO00pa3us
ruOpuI0B niepBoro nokoseHus. [Ipasumno
JOMUHHUPOBAHMS. 3aKOH pPacCIICIUICHHUS
IPU3HAKOB. [ MnoTe3a YMCTOTHI raMer.
[TostHOE M HENMOJIHOE JOMUHUPOBAHHUE.

PackpriBaTh copepkaHue TEPMHUHOB U
MOHSTHMN: MOHOTHOPHUJIHOE
CKpeEIlIMBaHUE, (dheHoTunnIecKue
TPYIIIBI, THOPHUIOIOTHIECKUNA METOI,
YUCThIE JTUHUU, TOMUHUPOBAHUE TEHOB
(moJIHOE, HEMOJIHOE), PaCICIUICHUE B
MIOTOMCTBRE.

OnuceIBaTh MCTOJUKY ITPOBCACHHA

Hemoncmpayuu:

lopmpemuwi: I'. Mennens.

Tabnuyvt u cxemwvl: «MOHOTHOPHUIHOE
CKpEILMBAHUE U €r0 IUTOr€HETUYECKast
OCHOBa», «3aKOH PAaCUICIUICHUSI U €ro
[UTOTE€HETUYECKasi OCHOBa», «3aKOH
YUCTOTHI TAMET.

Obopyodosanue:  MoJieNu-aNIUIMKAIUN
«MoHorubpuanoe CKpEIIUBAHUEY,
«Hemnonnoe JOMUHHPOBAHUEY,
repOapuii «I'opox moceBHOII»

I'. MengeneM ONBITOB MO W3YYECHUIO
HacCJIeIOBaHUs OJTHOM Maphl MIPHU3HAKOB
y TOpOXa MOCEBHOTO.

PackpbiBaTh  comepkaHue  3aKOHOB
eIMHOO00pa3usi TUOPUIIOB  TEPBOTO
MOKOJICHUSI W 3aKOHAa PACUICIICHHUS.

OOBSICHATH TUIIOTC3y YMCTOTHI I'aMCT.
3anuchIBaTh CXEMBI MOHOFI/I6pI/II[HOFO

CKpPCIIUBAHUA, OOBSICHSITH €ro
MUTOJIOTMYCCKUEC OCHOBBI M PpPCIIATb
T€HCTHUYCCKUC 3aga4uu Ha

MOHOTHOPHUIHOE CKPEIIMBAHNE

60



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

6.3

Jlurubpunoe
CKpellluBaHue. 3aKOH
HE3aBUCHUMOTO
HaCJIeI0BaHUs
MIPU3HAKOB

JurubpuaHoe CKpeluBaHue. 3aKoH
HE3aBUCUMOTIO HacCJIEIOBAHUA
npu3HakoB. [{[uToreneTnueckue OCHOBBI

JUTHOPUIHOTO CKpELIMBaHUS.
AHanu3upyromee CKpEILBaHUE.
Hcnonb3oBanne AHAIM3HPYIOLLErO
CKpEUIMBaHUsA s ONpEAeNICHUs

TE€HOTHIIA OCOOH.

Hemoncmpavuu:

TIlopmpemeui: I'. Mennens. Tabauywl u
cxembl: «Jlurudbpumnoe
cKpeluBaHuey, «Llutonornyeckue
OCHOBBI IUTUOPHTHOTO
CKpEILLIUBAHUSD.

Obopyoosanue: MOJCIb- aANTUTUKALIUS

«JIuruOpuHOE CKpEITUBAHUE)

PackpbiBaTh cojaepkaHUE€ TEPMHHOB H
MOHATUI: JTUTHOPUIHOE CKPEIIUBAHUE,
AHATM3UPYIOIIEE CKpEIIMBaHUE.
OnuceiBath OnBITEI I. MeHnmenas  mo
VW3YyUYCHUIO HACJIEAOBaHUS JBYX Iap

IPU3HAKOB y  Topoxa  IOCEBHOTO.

PackpeiBats COZICpIKaHUE 3aKOHa
HE3aBUCUMOTO HaCJICJOBaHUs
IIPU3HAKOB. [IpumenaTH

MaTEMaTUYECKU pacdyeT C MOMOUIbIO
METOJA MEPEMHOKEHUS BEPOSATHOCTEU U
3alUCh C TOMOILIBI0 (PEHOTUITUYECKUX
paauKagoB pacIIEIUIEHUS] NPU3HAKOB Yy
MOTOMKOB MO (DEHOTHUITY U TEHOTHITY.

3anuceIBaTh CXEMBbI ,Z[I/IFI/I6pI/II[HOFO

CKpEIINBAHUA, OOBSICHATH ero
[IUTOJIOTUYECKUE OCHOBBI W PENIATh
TeHEeTUYECKHUE 3a7a4i Ha JUTUOPUIHOE
CKpEIINBAHUE
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6.4

CoemieHHOE
HacJICIOBAHHE
MIPU3HAKOB

CuerieHHOE Hacle0BaHUE MPU3HAKOB.
Pa6ora T. Moprana mo CremJIeHHOMY
HacJelIOBaHUIO TreHoB. Hapymenue
CIEIJICHUSI TEHOB B  pe3ysbTare
KPOCCUHTOBEpa. XPOMOCOMHAsI TEOPUS
HACJIEICTBEHHOCTH.

['eneTnyeckue KapThl.
Hemoncmpavuu:

Ilopmpemuwi: T. MopraH.

Tabnuyvr u cxemwvl: «Meio3y,
«I'eHeTHUECKNE KapTHI pACTECHUH,
JKUBOTHBIX U YEJIIOBEKAY,
«B3anmonencTBre ajuICIbHBIX TSHOBY.
Obopyoosanue: MUKpoOIIpenapar
«dpo3oduna» (Hopma, myTauu GopMbl
KPBUILEB U OKPACKHU Te€Ja), MUKPOCKOTI,
Mo ienb-anmukanus «llepekpéct
XPOMOCOMY.

Jlabopamopnwie u npakmuyeckue
pabomul:

JlabopaTtopHas pabota Ne 5.
«3yyeHue pe3ynbTaToB
MOHOTUOPHUIHOTO U JUTUOPHUIHOTO
CKpEIIMBaHUs

PackpeiBath conep:kaHue TEPMUHOB U
IOHATHN: CLEIJIEHHOE HACIEA0BAHNE
IPU3HAKOB, PEKOMOMHALUS T€HOB,
TEHETUYECKUE KapThl XPOMOCOM,
MOPraHuaa.

HaspiBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HacliencTBeHHOCTH T. MopraHa,;
packpbIBaTh conepkanue pabotsl T.
Moprana no cuenieHHOMY
HACJICJOBAHUIO T€HOB U IPUYUHBI
HapyLICHHS CLUEIUIEHUS MEXIY T€HAMU.
3annchIBaTh CXEMbI CKPEIIMBAHUSA TIPU
CLICTJIECHHOM HacJeI0BaHUH, OObSICHATD
MPUYMHBI PEKOMOUHAIIUY T€HOB,
ONPENEIIATH YACIIO TPYIII CLETUICHUS
IEHOB; pellaTh FT€HETUYECKUE 3a1a41 HA
CLIECTICHHOE HACJIEIOBAHUE
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y 1p030( Uikl Ha TOTOBBIX
MUKpOITpenapaTax»»

6.5

I'eneruka noma.
Hacnenosanue
MPU3HAKOB,
CIICTJICHHBIX C ITI0JIOM

I'eneTuka rnoJa. XpOMOCOMHOE
ompenesieHue  Imona. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE 1
reTepPOraMeTHBIC OPraHU3MBI.
HacnenoBanue npu3HakoB, CUETIJICHHBIX
¢ monoMm. lemoncmpavyuu:
Ilopmpemuwi: I'. Mennens, T. Mopras,
H.N. BaBuios.

Tabauysl u cxemol: «I'eHeTrka momnay,
«3aKOHOMEPHOCTHU HacJeJI0BaHusl,
CLETUJICHHOTO C TToJoM», «Kapuoturisl
YeJIOBEKa 1 JKMBOTHBIX)

PackpeiBaTth conep:kaHue TEPMUHOB H

MTOHSTHM: XPOMOCOMHBIN Habop,

dYTOCOMBI, ITIOJIOBBIC XPOMOCOMEI,

TOMOTaMETHBIM I0J, TE€TEPOTraMETHBIN
I10J1, CLIETUIEHHOE C I10JIOM HACJICIOBAHUE
IIPU3HAKOB.

OOBSACHATh LUTOJIOTUYECKUE OCHOBBI
XPOMOCOMHOT'0 MEXaHU3Ma OINPEACIICHUS
oJjla 'y  PpAasiauyHbIX  OPraHU3MOB.
CpaBHuBarh 3aKOHOMEPHOCTHU
HACJICOBAaHUsl INPU3HAKOB, CLIETUICHHBIX
U HE CLEIVICHHBIX C IMojoMm. Pemars
ICHETUYECKUE 3a/1a4d Ha HACJICAOBAHUE
CLICIJICHHBIX C II0JIOM ITPU3HAKOB
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6.6

N3MEeHYnBOCTE.
Henacnencrsennas
U3MEHYNBOCTH

N3meHunBOCTh. BUJIbI H3MEHUMBOCTH:
HEHACJIEJICTBEHHAs! U HACJIEICTBECHHAs!.
Pons cpenpl B HEHACHEICTBEHHOMU
XapakTepucTuka
MOAU(PUKAIMMOHHON  M3MEHYHUBOCTH.
BapuanuonHnslil psg v BapuallMoHHAs
kpuBasd. Hopma peakunu mnpusHaKa.
KonuuecTBeHHbIE ¥ KayeCTBEHHBIC
NpU3HAKK W UX HOpPMa pEaKIIHH.

N3MCHYMBOCTH.

PaCKpI)IBaTI) COACPIKAHUC TCPMUHOB U

TTOHSITUM: N3MCHYUBOCTD,
HaCJICACTBCHHAA HU3MCHYHUBOCTD,
HCHACJICACTBCHHAsA N3MCHYUBOCTD,

MOMU(PUKAINIMOHHAS ~ U3MEHYUBOCT,
BapUALMOHHBIA  psii,  BapUaHTa,
BapuallMOHHAs  KpuBasi, MpPHU3HAK,
HOpMa peaKkIuu, KOJIMYECTBEHHBIE U
Ka4E€CTBEHHBIEC MPU3HAKU.

CBoiicTBa Moau(UKAITUOHHON Knaccudunmposathb BUJIBI
W3MEHYNBOCTH. W3MEHUYUBOCTH U BBIABIISITH UX
Jlemoncmpayuu: OMOJIOTHYECKHE OCOOCHHOCTH.
Tabnuywvl u cxemol.: «Buapl [Tepeuncnsts CBOWCTBA

U3MEHUYUBOCTHY, «MoauduKaoHHas
WU3MEHYHUBOCTD.

Jlabopamopnvle u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 6. «3yueHue
MO (PUKAITIOHHOM WU3MEHYHMBOCTH,
MIOCTPOEHUE BApPHALMOHHOIO psla |
BApUALIMOHHOU KPUBOM»

MOJIU(PUKAIMOHHON U3MEHUYUBOCTU W
OOBACHSTH €€ 3HAUCHHUE JJII OPTaHNU3MOB.
Paznuuars KOJINYECTBEHHBIE "
KAQUeCTBEHHbIC  IIPU3HAKW;  CTPOUTH
BAPUALMOHHBIN  psii, BapUALMOHHYIO
KPHUBYIO, BBIYMCIISATH CPEIHEE 3HAUCHHUE
IIpU3HAKa
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6.7

HaCJ'IGIICTBGHHaH
N3MCHYHUBOCTD

H&CJ’ICI{CTBCHH&H, NN TCHOTUIINYCCKAasA
U3MCHYHMBOCTB. KoMmOunaTtuBHas

U3MEHYUBOCTh. MeHo3 ¢ TI0JIOBOM

mpoIecc — OCHOBA KOMOWHATHUBHOMN
W3MEHYHMBOCTH. MyTarmonHast
U3MEHYHUBOCTbD.

Knaccudukamus  myranuid:  TCHHBIE,

XPOMOCOMHBIE, TCHOMHBIE.
YacToTa 1 NpUYMHBI MyTaLUH.
MyrtarenHnbie  (QaKTOpBbI. 3aKOoH
TOMOJIOTUYECKUX  PSAIOB B
HaCJIEJICTBEHHON M3MeHUuBocTH H.
. Basuiosa. Buesnepnas
HACIIEJICTBEHHOCTh U U3MEHYUBOCTb.
Jemoncmpavuu:

lopmpemuwi: I'. ne ®pus, H. 1. Bapunos.
Tabnuysl u cxemovl: «MyTanmoHHas

PaCKpI)IBaTI) COACPKAHNC TCPMHHOB H

TTOHSITH: HacJICJICTBEHHAas
N3MEHUYHMBOCTD, KOMOMHATHBHAS
N3MEHUYHMBOCTD, MyTalMOHHas
U3MECHYMBOCTh,  MYTaHT,  MYTallUU:
T€HHbIC, XPOMOCOMHBIE, T'€HOMHBIC;

NOJIMIIJIONIHS, AHEYTUIOUAMS, MyTareHsbl.
XapakTepu3oBarTh HACJIEACTBEHHYIO
U3MEHUYMBOCTH; (OPMYJIHPOBATH 3aKOH
TOMOJIOTUYECKUX psI0OB B
HacJIeACTBeHHOU m3MeHunBoctu H. U.
BaBwiioBa u OOBSACHATH €ro 3HAYCHHE
TUISL OuoI0run U CEJICKLIUH.
KnaccudumupoBarb MyTaiu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE Y TIPUBOJIUTH
IPUMEPBI MYTALUH.

OOBSICHATH IMPUYHUHBI BOSHUKHOBCHUA
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U3MEHYUBOCTD.
Obopyoosanue: MHUKPOCKOTI,
MuKpornpenapar «Jpozoduna» (Hopma,
MyTauu (HOpMbl KPBUIBEB U OKpacka
TeJa); KOMHATHBIE PACTEHUS C MECTPOi
OKpAaCKOM JINCTHEB.

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGoparopnas padota Ne 7. «Ananus
MyTalluid y Apo30¢uiIbsl HA TOTOBBIX
MHUKpOIIpenapaTax»»

MyTalui, poiib (aKTOPOB-MYyTarcHOB.
CpaBHUBaTh BUJIbl MyTalluii; BBIABIATH
IIPUYUHBI HACJICACTBEHHOU
U3MEHYMBOCTH, UCTOYHUKH MYTareHOB
B OKpyXarmieil cpeae (KOCBEHHO).
XapaxkTepu3oBaTh BHEAIEPHYIO
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTh
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6.8

I'eneTrka dyenoBeka

I'enetuka venoseka. Kapunorun
4eJI0BEKA.

OcHOBHBIC MECTOJbI I'CHCTHUKH YCJIOBCKA.

reHeaJIOTHYECKU, OJIM3HEIIOBBIHT,
IIUTOT'CHETUYCCKHI, OMOXMMHUYECKHUH,
MOJIEKYJISIPHO-TEHETUYECKH.
CoBpeMeHHOE OnpeeICHUE TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM UHUCIIE C
nomopio I11[P-ananu3a.
HacnencrBenHbie 3a001¢BaHUS
YyeJIOBEKA: TeHHbIE 00Ie3HH, 00JIE3HU C
HACJIeJCTBCHHOM
MPEIPACTIOIOKEHHOCTHIO,
xpoMocoMHbie 0osie3nn. ComaTuyecKue
Y TeHEpaTUBHBIC MyTalIUH.

PackppiBaTh copepkaHie TEPMUHOB U
MOHATHI: KAPUOTHIT YEIOBECKA,
[IUTOT€HETHYECKHUI METO/,
reHeaJlOTHYEeCKUH METO/I,
POAOCIIOBHBIC, OJIM3HEIIOBBI METO/I,
HAaCJICJCTBEHHEIC O0JIC3HH:
(MOHOTEHHBIC, C HACJICIACTBCHHOU
IPEIPACIIOIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETHUECKOE
KOHCYJIbTHPOBAHUE.

[TepeunciaTh 0COOEHHOCTH U3YUCHUS
TE€HETHUKU YEJIOBEKA; MPUBOJAUTH
IpUMEPHI HACJIEICTBEHHBIX O0JIe3Hen
YeJI0BEKa, XapaKTepU30BaTh METOJIbI UX
npoUIAKTUKN; 000OCHOBBIBATH 3HAUEHUE
MEJIMKO-T€HETHYECKOTO
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CtBonoBbIe KiIeTKH. [IpUHIIATIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKH,
PO MIIAKTUKY 1 JICUCHUS TEHETUICCKUX
Oone3nel. MeInKo-rTeHeTHISCKOe
KOHCYJIbTUPOBAaHHUE. 3HAUCHHUE
MEIUIIMHCKOM T€HETHKH B
MPEAOTBPAIICHUY U JICUCHUU
IeHETUYECKHUX 3a00JICBaHNM YEIOBEKA.
Hemoncmpavuu:

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

Jlabopamopuvie u npakmuueckue
pabomul:

[Ipaktrueckas padora No 2.
«CocTaBiieHHE U aHAJTU3 POJOCIOBHBIX
YeJI0OBEKay

KOHCYJIbTUPOBAHUS.
BbIgBISTE ¥ cCpaBHUBATH MEXTY COOO0M
JIOMUHAHTHBIE U PEIIECCUBHBIE MPU3HAKU
YeJI0BeKa.

CocTaBidTh u
POJIOCITIOBHBIC YEIIOBEKA

aHAJIU3UPOBATh

HToro yacos 1o teme

8

Tema 7. Cestekuiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH
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7.1

CGJIGKHI/IH KaK HayKa
" IIponece

Cenexuus Kak HayKa U IpolLecc.
3apOXkKICHHUE CEJICKIIUU U JTOMECTUKALIMS.
Yuyenne H. U. BaBunoBa o neHrtpax
MHOroo0Opasusi 4 NPOUCXOKICHUS
KyJIbTYPHBIX PACTEHUH.

L{eHTpBI MPOUCXOXKIACHHS TOMALTHUX
YKUBOTHBIX.

Coprt, nopoja, mramm.

PackpsIBaTh copepikaHue TEPMHUHOB
Y TIOHATHUI: CEJEKIHsI, COPT, IOPO/a,
HITaMM, JOMECTHKAIIN, 17001
OJIOMalTHUBAHUE, HEHTPBI
MHOT000pa3usi M MPOUCXOKICHUS
KyJBTYPHBIX pacTeHuii u
KUBOTHBIX, rUOpUIN3AIHS,
UCKYCCTBEHHBIN OTOOD.

Hemoncmpayuu:

llopmpemwvi: H. W. DBaBunos.
Tabauywl u cxemvi: kapta «L{eHTpBI
MHOTO00pa3usi M MPOUCXOKIACHUS
KYJbTYPHBIX pacTeHuit», «llopoabl
JOMallHUX JKUBOTHBIX», «CopTta
KYJBTYPHBIX PACTCHHI.

Obopyoosanue: MyJISDKHA THIOAOB H
KOPDHEIUIOJOB  TUKUX (opM U
KyJIbTYPHBIX COPTOB  PAaCTCHUI;
repbapuii «CenbCKOX03MCTBEHHBIC
pacTCHUS

HazpiBaTh u cCcpaBHUBaTh OCHOBHBIC
dTanbl pa3BUTHUS celieKnuu. M3narath
yuenne H. U. BaBmioBa o meHrpax
MPOUCXOKICHHUS KYJIbTYPHBIX PACTCHUN;
pa3iauyaTh IEHTPHl Ha KapTe Mupa,
CBSI3BIBATH HMX MECTOIIOJIOKECHHE c
o4yaramMd BO3HMKHOBEHUS JIPEBHEUIIINX
[ABWJIN3AIAH.

CpaBHUBaTh copTa KYJbTYPHBIX

pacTeHWH,  TOPOJbl  JOMAIIHHUX
JKUBOTHBIX M HX JUKUX TMPEIKOB.
OueHuBaTh poOJb  CEIEKIUU B

obecrieyeHu MPOOBOJIHLCTBEHHOM
0€30I1aCHOCTH YeJI0BEYECTBA

69




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

7.2

Mertoabt 151
JOCTHKEHHUS
CEJIEKIIMU PACTEHUIN

1 ) KUBOTHBIX

CoBpeMEHHbBIE  METOJbl  CEJNEKLHU.
MaccoBblii 51 WH/VBUAYaJIbHBIN
oTOOpBl B CEJEKUWH PACTEHUH U
YKUBOTHBIX.

OreHka sKCcTephepa.

BJ'II/I3KOpOI[CTB€HHOC CKpCIIMBaHUC —

uHOpuauHT. YucTtas TuHUS.
CkpelnBaHue YUCTHIX JIUHUM.
['ereposuc, wiu rubpuiHas cuia.
HepoacTBeHHOE CKpelIMBaHHUE —
ayTOpUJIUHT. Otnanéunas
rudpuan3anus 1 e€ yCrexu.

HcKyCCTBEHHBINM MyTareHe3 U IOJIy4YeHUe
MOJIMIUIONOB. J{OCTHXKEHUS CENEKIUn

PackpeiBaTh conmepxaHHE€ TEPMUHOB H
MTOHSTHM: HMCKYCCTBEHHBIN otbop,
MaccoBbIi  0TOOp, HMHIWBUIYaJbHBIN
oTOOp, AKCTEpPhEP, OIMIKOPOJICTBEHHOE

CKpPCIIMBAHUC, YUCTAA JIMHUA, TCTCPO3HUC,

HEPOJCTBEHHOE CKpEIIHBaHUE,
VICKYCCTBEHHBIN MyTarcHes,
noymrmionsibl.  CpaBHuBaTh  (HOpMBI

UCKYCCTBEHHOTO OTOOpa (MaccoBOTrO u
WHIMBHTYAJIBHOTO), BHJIBI

rubpuau3anuu (OJIU3KOPOACTBEHHON U
OTJAJIEHHOM), CMOCOObI MOJYyYEHHUS
HOJIUIUIOU/IOB.
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pacTEHUM, >)KUBOTHBIX U
MHKPOOPTAHU3MOB.
Hemoncmpavuu:

Ilopmpemwi: 1. B. Muuypun, I'. 1.
Kapneuenko, M. @. lBaHos.
Tabauyver u cxemwvl: «OtnaneHHAS
rudbpuan3anus», «PaboTel akageMuKa
M. ®. HBanoBay, «lloaurmongusy.
Obopyoosanue: MYISDKA TUIOAOB U
KOPHEIUIOAOB  JTUKUX  (GopM U
KYJbTYPHBIX ~ COPTOB  PacTCHHH.
Jlabopamopuvie u npaxkmuueckue
pabomul:

Okckypcusi  «OCHOBHBIE METOABl U
JOCTHKEHUSI CENIEKUMU PACTEHUH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIUIO,
IIJIEMEHHYIO bepmy,
COPTOUCHIBITATEbHBI yYaCTOK  WJIU
TEIUTUYHOE X035HUCTBO)

[IpyuBomuTh  mpUMEpPBI  JOCTUXCHUU

CEJICKIIUH PACTEHUMN U KUBOTHBIX
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7.3 | buorexHonorus Kak 1 buotexHnonorus KakK oTpacib | PackpbeiBaTh cOJiep;KaHUE TEPMHUHOB M
OTpacib MPOU3BOJICTBA. ['€HHAsT  WMHXKEHEpHsl. | MOHSATUN: OMOTEXHOJOTHS, KIJIETOYHAs
MIPOU3BOJICTBA Oransl co3nanus pekomouHanTtHol JIHK | mmkeHepusi, TeHHas  WHXEHEpHs,

Y TPAHCTEHHBIX OpraHuW3MoB. KileTouHas = KJIOHMpPOBAHUE, TPAHCTE€HHBIC
unxeHepus.  Knerounesle  KynabTypshl. | opranu3mel, [MO  (reHermuecku
MuUKpOKJIOHAIBLHOE pa3MHOXKEHHE | MOAUDUITIPOBAHHBIE OpraHU3MBbl).
PACTEHHUI. KnonupoBanue & XapakTepu3oBaTb OMOTEXHOJIOTHIO KaK
BBICOKOITPOAYKTUBHBIX 0Tpaciib IMIPOU3BOJICTBA, OCHOBHBIC
CEIICKOXO3SIICTBEHHBIX ~ OPTaHU3MOB. | JOCTHUXKEHHUS OMOTEXHOJOTUM B 00JacTH
DKOJIOTUYECKHUE U ATUYECKUE MPOOJIEMBI. | MPOMBIIIUIEHHOCTH, CEIBLCKOTO X03iCTBA
I'MO — TCHETUYECKU | U MCOUIIMHBI.
MOIU(DHUITUPOBAHHBIE OPTaHU3MBI. [IepeuncnsaTh U XapakTepU30BaTh
Hemoncmpayuu: OCHOBHBIE€ METOAbI U TOCTHKCHUS
Tabnuyvr u cxemvr. «OOBEKTHI OMOMHKEHEPHHU.
onorexHonoruny, «Kietounsie OO6cyxnaaTh AKOJIOTUYECKHE u
KYJbTYpPBI ¥ KIIOHUPOBAHUEY, OTHYCCKUC ACIICKThI HCKOTOPBIX
«KOHCTpyHpOBaHHKE U IIEPEHOC TEHOB, HCCIIeNI0BaHNH B obnactn
XPOMOCOMY OMOTEXHOJIOTHH (KTOHUpOBaAHUS,
HMCKYCCTBEHHOTO  OILIOJOTBOPEHHS,
HaIMpaBJEHHOTO U3MEHEHHUS TeHOMA U
CO3/J]aHUsl TPAHCTEHHBIX OPraHU3MOB)

Htoro wacoB nmo Teme 3

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME
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11 KJIACC
Haumenosaunue
No KomnuuectBo OCHOBHBIE BUJBI IEATEIILHOCTH
pAa3IeIIOB U TEM [IporpamMmmuoe coaepkaHue
/11 YacoB 00yYarOIIMXCs

y4eOHOr0 MpeMeTa

Tema 1. DBoJTIONMOHHAA OMOJIOTUA

73



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

11

DBOJIIOLUA U METOABI
€€ N3y4eHUs

[Ipeanoceuiku BO3HUKHOBEHUS
HBOJIIOLIMOHHOW TEOPHH. DBOIIOLUOHHAS
Teopus U e€ MecTo B Onosioruu. Biusinue
HBOJIIOIMOHHONW TEOpPUM HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.
CBueTENHCTBA SBOJIOLUU.
[TameoHTONOrNYECKHE:
MOCJIEA0BATEIBLHOCTD MOSIBIICHUS BUJIOB
B NAJCOHTOJIOIMYECKOM  JIETOIHCH,
nepexoaHbie (POPMBI.
buoreorpadpuyeckue: CXOJICTBO u
paznuune (ayH u (Qrop MaTepukoB U
OCTPOBOB. OMOpPHOJIOTHYECKHE:
CXOACTBA M  pa3auuus SMOpPHUOHOB
Pa3HbIX BUIOB [TO3BOHOYHBIX.
CpaBHHUTENHLHO-aHATOMUYECKHUE:
rOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PyAUMEHTAPHBIE OPTaHbl, aTaBU3MBI.

MonekynsapHO-OHOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH ¥ OCHOBHBIX

PackpeiBaTh copepKaHre TEPMUHOB U
MOHSTUHN: DBOJIONHUSA, TEPEXOIHBIC
dbopmbl, (uIoreHeTUYECKUe PSIbI,

BUABI-OHICMHKH, BHUABI-PCIINUKTHI,

3aKOH  3apOJIBIIIIEBOIO  CXOJICTBA,
OMOreHEeTUYECKUI 3aKOH,
FOMOJIOTHYHBIE W aHAJIOTHYHBIE

OpraHbl, pyJAMUMEHTApHbIE OpPTaHBbI,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIE ATAIbl Pa3BUTHUS
ABOJIFOLIUOHHOMN TEOPUHU.
XapakTepu3oBaTh  CBUJCTEIHCTBA
HBOJIIOLUU:  MAJIEOHTOJIOTMYECKHE,
ouoreorpaduyeckue,
AMOPHUOJIOTUYECKUE,
CpPaBHUTEIbHOAHATOMUYECKUE,
MOJIEKYJIIPHOOMOXUMUYECKHE.
[IpuBOAUTH MPUMEPHI IEPEXOTHBIX (HOPM
OpraHU3MOB, (DUIIOTEHETUYECKHUX PSAIOB.

[TpuBoAUTH (GOPMYITHPOBKH 3aKOHOB
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METa0OJIMIECKHUX MyTeH Y BCEX JKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, @. Mromiep.
Tabnuyvr u cxemwr. «Pa3Butue
OpPraHUYeCcKOrO0 MHpa Ha 3emiiey,
penbedHble TAOMULBI  «3apOJBIIIH
MTO3BOHOYHBIX KUBOTHBIX»,
«ApXEONTEPUKC.

Obopyoosanue:  Ouoreorpaduueckas
KapTa MHpa; KoJUeKIus  «Dopmbl
COXPAHHOCTU UCKOIAEMBbIX >KUBOTHBIX U
pacTeHui»; BIIAKHBIE  IIperaparbl
«Pa3Butne Hacekomoroy», «Pa3Burue
JISITYTIITKHD

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoJCTBa
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1.2

Ucropus pa3BuTus
npejcTaBieHuid 00
ABOJIIOLINHU

OposronmoHHas teopust Y. /lapBuHa.
[Ipennmoceuikn BO3HUKHOBEHUS
JapBUHU3Ma.  JIBWKyIIME  CHJIBI
SBOJIOLIMM  BUIAOB 10 JlapBuHY
(M30BITOYHOE pa3MHOKEHHE  IIPH

OTPaHUYEHHOCTH pecypcos,
HEONpeaeIEHHASA M3MEHYUBOCTb,
o6oprba 3a CYILIECTBOBAHHUE,

€CTECTBEHHBIN 0TOOD).

CuHTeTHuecKas TCOPHA 3BOJIIOIINH

PackpbiBaTh cojepkaHue€ TEPMUHOB U
MOHSITHI: CUCTEMaTHKa, €CTECTBEHHbIN
u HMCKYCCTBEHHBIN oTOOop.
XapakTepu30BaTh OCHOBHBIC
ABOJIIOLIMOHHBIC HJEH, KOHIEHUHU M
TEOpUM; CPABHUBATH B3IJISIbI HA BUJ U
sposonnto K. JIunwues, JXK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth BKJIa1 JINHHES B pa3BUTHE
CUCTEMATHUKU U OOBSCHITH IPUHITUTIBI
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(CTD) u e€ 0OCHOBHBIE TIOJIOKEHHUSI.

Hemoncmpavyuu:

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

Tabauysl u cxemor: «Ilomymsiiumy,
«Kapra-cxema mapuipyTa myTemecTBus
Y. JlapBuna», «®Popmbl O0OpbOBI  3a
CYLIECTBOBAHUE, «EcTecTBEeHHBIN
otbop»,  «MHoroobpasue  COpTOB
pacteHui», «MHoroo0Opa3zue nOpoa
YKUBOTHBIX)

OuHapHOU HOMEHKJIATYPBHI.
XapakTepu3oBaTh  COACPXKAHUE U
3HAYEHHE IBOJIONUOHHON KOHILIETIIAN

K. b. Jlamapxka.

OueHMBaTh  €CTECTBEHHO-HAYYHbIE U
COIIMAJILHO- AKOHOMHYECKUE
MPEANOCHUIKI BO3HUKHOBEHUS

ABOJIIOUMOHHON Teopun Y. JlapBuHna.
PackpriBaTh conepkanue SBOTIOLMOHHON
teopun Y. JlapBuHa; CcpaBHUBaTh
HEONPEICIEHHYI0 M  ONPEICIIEHHYIO
U3MEHYUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CYILLECTBOBAHHUE.

OnuMceIBaTh MOJIOKEHUS CHHTETUUECKOU
teopuu 3BosioIuu (CTI) U 0OBACHATH
€€ 3HaueHue 11 OMOJIOTHA
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1.3

Bun: xpurepun n

CTPYKTYpa.
[Monynsuus Kak
KaK »JJEMEHTapHas
eIMHUIIA BUA

MukposBomonusa.  [lomynsanmss  kak

CAHNHUIIA BUJa 1 DBOJJIOIIHH.

Jemoncmpayuu:

Tabnuyvt u cxemwvi: «llomynsuumy»,
«MyTanuoHHas M3MCHUYHMBOCTD.
Obopyoosanue: MHUKPOCKOTI,

MUKpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu (OpPMBbI KPbUILEB M OKPACKH
Tena), Mmoaenb-antunkanus «llepexkpéct
XPOMOCOM.

PackpbIBaTh cojiep>kaHHEe TEPMHHOB U
MOHSATUH:  MUKPODBOJIONMS, B,
KpUTCPUU BHUJA, apeajl, IOMYJIAIus,
reHodoH, MyTallu¥, KOMOWHAITUU
TE€HOB.

XapakTepu3oBaTh BUJI KAK OCHOBHYIO
CHUCTEMATHYECKYIO CIMHUILY 1
[IEJTOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Breiensats kputepuu By

(Mopdoiornyeckuii, PU3NOIOTUUECKUN,

Jlabopamopnusle u npakmuyeckue

pabomul:

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

OMOXUMUYECKUH, FeHEeTUYECKUH,
HKOJOTUYECKUMN, TeorpaduuecKuii) u
MPUMEHATh KPUTEPUU [IJISI OIUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh NOMYJIAIUIO KaK
CTPYKTYPHYIO €MHHUILY BUJIA U
ABOJIFOLIUH.

OnuchiBaTh MOMYJSIIUAIO O OCHOBHBIM
MOKa3aTelIsIM: COCTaB, CTPYKTypa
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1.4 | Iswxymue CHUJIBI JIBmxymme cuitbl ((hakTophl) IBOTIONUU | PacKphiBaTh coliepkKaHHEe TEPMUHOB U
(3HeMeHTapHBIe BUI0B B pUpoIE. MYTaHHOHHBIﬁ MMOHSTHUM: KOMOWHATHBHAs
(haKTOPBI) PBOTFOITUN nporece - KOMOMHATHRHAg | ASMECHIMBOCTD, MYTAIlH, My TAIIHOHHBIH

MPOLECC,  MMOMYJISIIUOHHBIE  BOJIHBI,
M3MEHUYUBOCTb. [[OMyIIAIIMOHHBIE BOJHBI .
. napeiid TEeHOB, W3OS, MHUTPAIUH.
u aperid renos. M3omsmus u Murpaus.
XapakTepu3oBaTh AJIIEMEHTAPHBIE
Hemoncmpayuu: (baKTOpbl  BOJIIOLUK: MyTallMOHHBIN
Tabauywl u cxemvl: «JBUXYyIIHE CUITBI npouecc, KOMOWHATUBHAA
SBOJIIOLTUH U3MEHYHNBOCTD, NOMYISIIMOHHBIC BOJIHBI,
JIpeid TeHOB, W30MAIUS, MUTPALUS.
YcranaBnuBarh
IIPUYUHHOCIIEACTBEHHBIE CBSA3U MEXIY
MEXAHU3MOM U PE3YJIbTATOM ACHUCTBUSA
JBIKYILIAX cuil (3meMeHTapHBIX
(hakTOpOB) SBOJIOIIMHU
1.5 | EcTecTtBeHHBIl 0TOOp EcrectBennbiii orbop — Hampapisitomuii| PackpbiBaTh cojiepkaHre TEPMUHOB U

U ero GopMbl

(haxTOp IBOJIIOIUH.
DopMBI €CTECTBEHHOTO 0TOOPA.

MOHSATHUM: €CTECTBEHHBIN 0TOOp, 60pHbda
3a CyIIECTBOBaHUE.
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Hemoncmpayuu:
Tabnuywvl u cxemol: «ECTECTBEHHBIN
otbop», «bopb0a 3a cyiecTBOBaHHEY

OmnwuceiBaTh MEXaHU3M JCUCTBHS
€CTECTBEHHOTO 0TOOpA.

XapakTepu3oBath GOpPMBI €CTECTBEHHOTO
ot0opa (ABIKYIIUN, CTAOUITU3UPYIOLINH,
JTU3PYIITUBHBIN) U CPAaBHUBATHh UX MEXKIY
co0oil.

XapakrepuszoBaTb  00pbOy 3a
CYIIECTBOBAaHME U CpaBHUBaTh €&
BU/JIbI (MEKBUIOBAsI, BHYTPUBUIOBAS,
Oooppba ¢  HEOJIAronpusTHHIMHU
dakTOopamMu BHEITHEH Cpeibl)
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1.6

Pesynbprars
HBOJIIOIUH:
MPHUCTIOCOOTICHHOCTh
OpPTraHU3MOB U
BU1000pa30BaHue

[Ipucnoco61eHHOCTh ~ OpTraHU3MOB
KaK pe3yJbTat 3BoIoIuH. [Ipumepsr
MPUCIIOCOOJICHUI Y OPraHU3MOB.
Apomopho3bl U HAKOATANITAIIUY.
Bua u BugooOpazoBaHue.

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

Jemoncmpavyuu:

Tabauywl u cxemvl:
«IIprcnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000Opa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

Obopyoosanue: KOMICKLIUS
«ITpumepsl 3aIUTHBIX
MPUCTIOCOOJICHUM Y )KUBOTHBIX),

PackpbiBaTh conepkaHH€ TEPMUHOB U
MTOHSTHIA: PUCTIOCOOJIEHHOCTD,
MOKPOBUTEJILCTBEHHAS u
IIPENOCTEPETAOIIAS OKpacka,
MAacCKHPOBKa, BUI000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3HHKHOBEHUS
PUCIIOCOOICHUN y OpraHU3MOB.
BbIsSBIATE 110 M300pa)XeHUsIM, Ha KUBBIX
1 (DMKCUPOBAHHBIX MpernapaTax npuMepbl

IPUCIIOCOOTIEHHOCTH pacTeHuit u
YKUBOTHBIX K YCIIOBUSIM CPEbl OOMTaHUSI,
JOKa3bIBaTh OTHOCHUTEJBHYIO
1e1ecoo0pa3HOCTh MPUCTIOCOOJICHHI.
XapakTepu30oBaTh CIOCOOBI u
MEXaHHU3MbI BUI000pa30BaHUS;

OIMMCBIBATb U CPABHUBATb OCHOBHBLIC
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KOJUIEKIIHSI HACEKOMBIX C pa3IMYHbIMU
TUIIAMH OKpAacky; Habop IUIOJOB H
CEMSIH.

Jlabopamopnvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 2. «Onucanue
MIPUCTIOCOOJICHHOCTH OpTaHW3Ma U ¢
OTHOCHUTEJIFHOTO XapaKTepay

(b OpMBI SIKOTOTHYECKOTO U
reorpauyeckoro BUI000pa3oBaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIFOLIUU

MakponsBoonus.

dopMbI 3BOJTIONNH: PrIIeTUYECKas,
JIMBEpreHTHAs, KOHBEPTeHTHas,
napaiensHas.  HeoOpatumocTtsb
sposmonud. IlpoucxoxaeHnue  oOT
HECTCIIUATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias cienuanu3anms.
AnanTuBHas paavalus.
Jemoncmpavuu:

llopmpemwi: A. H. CeBeprios.
Tabauywl u cxemwvl: «KApomMopdo3bD»,
«Mnnoamanrarumny, «OO01mast
JIeTeHepaIus».

Obopyoosanue: monenb «OCHOBHBIE
HaIpaBJICHUST YBOJIOIUNY; 00BbEMHAS

PackppiBaTh copepxaHue TEPMHUHOB U
MOHSITUH: MaKpOdIBOJIIOIHS,
dbusoreHes, OUOJOTUUECKUN TPOTrpPecc
u perpecc, apomopdo3,
UNO0A AN Talns, 00Iasi JereHeparus,
aJlanTUBHAS paiUALIHSL.
XapakTepru3oBaTh (OPMBI IBOJTFOIIHH.
BrisBisats apomopdo3bl u
WJIN0ATANTALUN Y PACTEHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKUI TIPOTpecc U
OuoJioru4eckuit perpecc, apomMophos,
UIN0AIANITAIIAIO U OOIIYIO

JICTeHEePALIHIO.
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MOACIIb ((CTpOCHI/Ie T'OJIOBHOT'O MO3ra
ITIO3BOHOYHBIX»

BBIABIIATE B3aMOCBS3U MEXKAY Iy TSIMU
U HaIpaBJICHUSAMHU  HBOJIIOLUU y
PACTEHHI U JKUBOTHBIX

HToro yacos nmo teme

17

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE *KU3HU HA 3emuie
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2.1

Uctopus xu3HU Ha
3eMJie 1 METOJBI €€
W3YyUYCHHSI.
I'unore3sl
MIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

JloHay4dHble MpEACTaBICHUS 0
3apoXaeHnn  Ku3HM.  Hayunbie
TUIIOTE3bl BOBHUKHOBEHHUS )KU3HU Ha
3emuie: aOMOreHe3 U maHCIEPMHUSL.
XUMHYECKAS] SBOJIIOLHS.
AOUVOTEHHBI CHHTE3 OPraHUYeCKHX
BEIIECTB u3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE TTOITBEPKIACHUE
XUMHYECKOU IBOIIOLIUU.

HavanpHble 2Tambl  OMOJIOTHYECKOM
spomtonnu. l'mnmoresa PHK- wmwpa.
dopMHUpoBaHUE MEMOPAHHBIX CTPYKTYP
u BO3HUKHOBEHUE IIPOTOKJIETKHU.
[lepBble KIETKM M HX DBOJIIOLUA.
@opMHUpPOBAaHUE  OCHOBHBIX  TpYIII
YKUBBIX OPTaHU3MOB.

Jemoncmpavuu:

Tlopmpemui:

®. Penu, JI. ITactep, C. Mumiep,

A. W. Onapumn, I'. FOpwu.

Tabnuywvl u cxemol: «BO3HUKHOBEHUE

CoaHEYHOM CHCTEMBIDY,

PackpbiBaTh conepkaHHe TEPMHHOB U
NOHATUH: KpPEauMOHU3M, aOHOreHes,
BUTAJIM3M,  TAHCIEpPMHs,  OHOI033,
KoalepBaThl, MPOOMOHTHI, CAMOMOTCHE3.
XapakTepu3oBaTb METOAbl H3YYEHHUS

HCTOPHUYCCKOI'O IIponaIoro 3emiu.

Hepe‘-II/ICJ'ISITB OCHOBHBIC OTaIlbl
XUMHYECKOM )51 OMOJIOTNYECKOM
OBOJIFOITHH.

N3narath cogep:kaHUe TUIIOTE3 U TEOPUI
BO3HMKHOBEHHUS KU3HM Ha  3emiie
(KkpealmoHu3Ma, CaMOMPOU3BOJILHOTO
3apOKICHUS (CIIOHTaHHOTO),
naHcriepmuu, runore3sl  PHK-mupa).
OnuceiBaTh 3KcriepuMenTsl C. Muuiepa
u I'. IOpu 1o nosiy4eHu0 OpraHu4ecKnx
BEIIECTB M3 HEOPraHUYECKUX MyTEM
a0MOTreHHOTO CHHTE3a
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«Pa3BuTHE OpraHMYECKOro MHUpay,
«PacturenbHas knetka», «KuBoTHas
KJIETKa, «IIpokapuoTnueckas
KJIETKa»
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2.2

OCHOBHBIC ATaIlbI
9BOJIIOIITNH
OpraHu4CCKOro MHpa
Ha 3CMJ'I€, Pa3BUTHUC
JKW3HHU I10 3paM U
Imepruoaam

PazButHe )xu3HM Ha 3eMIIe 110 3paM U
nepuoaam. Karapxei. Apxeiickas u
nporepo3orckas 3psbl. [Taneozonckas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPIXOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHUH, KAMEHHOYT OJIbHBIH,
IIEPMCKHU.

Me3so301ickas 3pa u €€ NepUOIbL:
TPUACOBBIN, FOPCKUI, MEJIOBOM.
Kaitno3olickas spa u €€ Iepuoibl:
MaJI€OreHOBBINM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

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

OpPraHu3MOB.
Hemoncmpauyuu:

Tabnuyvr u  cxemvi:  «Pa3ButHe
OPTraHUYECKOTO MHUPA»,
r€OXPOHOJIOrMYECKas TabnuIa;

PackpriBaTh conep:kaHue TEPMUHOB
Y TIOHSITUIA: 30H, 3pa, IEPUOI,
apoMop$o3bl, UINOANANTAIIMH. 3HATH
MOCJIEA0BATEIbHOCTD SOHOB:
KaTapxeu, apxeu, mpoTepo30u,
baHepo30ii; 3p: apxenckas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKasi, KanHO30MCKasl; EPUOIOB:
KeMOPHUICKHI, OPTOBUKCKUM,
CUITYPUHCKHUI, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
[TaJIEOTEHOBBIN U HEOT'€HOBBI,
AHTPOITOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIE
COOBITHSI B Pa3BUTHUH OPTaHUYECKOTO
MHpa TI0 paM U eproiam
re0JIOTMYECKOU UCTOPUU; ITAIIBI
Pa3BUTHUSI PACTUTEIIHLHOTO U
’KUBOTHOT'O MUpa. Beiienutsb
rJiaBHbIC apoMOpPGh O3kl pACTCHUN 1
KUBOTHBIX. CpaBHUBATh MEXKTY
co0OoM MpecTaBUTENICH
CUCTEMATUYECKUX TPYIIII
OpPraHU3MOB, BBISBIISITH YEPThI
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KoJuleKust  «DOopMbI  COXPAaHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTCHUN».
Jlabopamopnvie u npakmuueckue
pabomul:

YCIOKHCHHUA U HpI/ICHOCO6JIeHHOCTI/I
K YCIIOBHUAM JKU3HHU
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[Ipaktuueckas padorta Ne 1. «M3yuenue
HCKOMAEMbIX OCTAaTKOB pAaCTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcust «IBOJIOLNS OPraHUYECKOTO
MHpa Ha 3emie» (B
€CTECTBEHHOHAYYHBIN W
KpaeBeIUeCKUl My3eil)

2.3

CoBpeMeHnHas
cucrema
OpraHUyYeCcKOTrO MHUpa

CucremMa OpraHM4ecKoro MHpa Kak

oTpakeHne  3BoJironuu.  OCHOBHBIE

CHUCTEMATUYECKHUE TPYIIbl OPraHU3MOB.
Jemoncmpavyuu:

Tabnuyvst u cxemvi: «CoBpeMeHHas
CUCTEMA OPraHUYECKOT0 MUPay

PackpeiBaTh conepKaHUE TEPMUHOB U
MTOHATHN: CUCTEMATHKA, HICKYCCTBEHHAS U
€CTeCTBEHHas Kjlaccuukalus, OMHapHas
HOMEHKJIATypa, IIPUHLIUI
MEPAPXUYHOCTH.

XapakTepu3oBaThb COBPEMEHHYIO CUCTEMY
OpraHU4eCcKOro Mupa
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2.4

DBOJIOIMS YeJI0BEKa
(anTpOmnOreHes3)

DOBOJIONMSL 4YeJIOBEKAa. AHTPOMOJIOTHUS
Kak HayKa. PazBuTue npeacraBiieHui o
MIPOUCXOKJICHUHN YEJIOBEKa. MeTomsbl
n3yuyeHus antponorenesa. Cxo/icTBa u
pa3nyMs 4eJI0BEKA U KUBOTHBIX.
CucteMaTUueCcKOoe MOJI0KEHNE YETOBEKA.
Hemoncmpayuu:

llopmpemeur: Y. [lapBun. Tabauywvl

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

Obopyoosanue: CIICTIKH WIn
U300paKCHHSI KAMCHHBIX OPYIHMA

PackpeiBaTh colepxkaHue TEPMHUHOB U
ITOHATHM: AHTPOIIOJIOT U,
AHTPOINOTEHE3, 4YEJIOBEK  pPa3yMHBIN
(Homo  sapiens), mnOpsMOXOXIEHUE,
BTOpasi CUTHAJIBHAS] CUCTEMA.
[lepeuncnsaTh 3aa4M aHTPOIIOJIOTHH,
ATallbl CTAHOBJICHUS Y Pa3BUTHS
MPEJICTABJICHUI O MPOUCXOKICHUN
YeJI0BeKa.

N3naraTe  OCHOBHBIE  TOJIOKECHUS
teopun Y. JlapBuHA, KpUTHUYECKHU
OIICHUBATh HEHAYYHYI0 HH(OPMAIIUIO
O TMPOUCXOXKJICHUMU YEJIOBEKA. 3HATh
CHUCTEMATUYECKOE MOJIOKEHUE

MEePBOOBITHOTO YEJIOBEKA: KAMHUYOIIEPHI,
pyOuia, ckpebiia

Buga Homo sapiens, mepequcisTh ero
MOpP(0I0ro-aHaATOMUYSCKUE TIPU3HAKI
pPa3HOro ypoBHs (THI, KJIacC, OTPSIA U
Jp.).

YcranaBnuBaTh UCPThI cxXoAcTBa "
pa3JII/I‘II/Iﬁ YCJIOBCKaA )51 JKNUBOTHBIX.

OOBSICHATH U OLOCHHUMBATHL 3HA4YCHUC
HayYHBIX 3HAaHUU O MMPOUCXOKICHUN
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YeJIoBeKa JIJIsl TIOHUMAaHUSI MeCTa U POJIH
YeJI0BEKa B IPUPOJIC
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2.5

JIBUKyIIME CUIIBI

(dbakTophr)
aHTPOTOreHe3a

JBrxymue CHJIBI (paxTopsi)
aHTPOTIOTeHE3a. Hacnencreennas
U3MEHYUBOCTb U €CTECTBEHHBII OTOOD.
OO111eCTBEHHBIH oOpa3 KU3HU,
M3TOTOBJIEHUE opyIni Tpyaa,
MBIIUICHUE, Peub. Jemoncmpayuu:
Tabauyvr u  cxemwvr.  «CpaBHEHHE
aHATOMUYECKHUX YEPT CTPOEHUS YeIOBEKa
U 4eJI0BEKOOOPa3HbIX 00e3bsIHY,
«OCHOBHBIE MECTa MaJICOHTOJIOTHUECKUX
HaXO0/I0K PEIKOB COBPEMEHHOTO
YeJIOBEKay.

OO0opyioBaHKE: MYJISIKU
«ITpoucxoxnenue YEeJI0BEKa

(MaJICOHTOJIOTUYECKUE HAXOIKH )»

PackpbIBaTh coliepKaHHe TEPMUHOB U
MOHATUN: (PAKTOPBI AHTPOIIOTEHE3a,
IPYIIIIOBOE COTPYIHUYECTBO, pEUb,
opyauitHas JesITeTbHOCTD,
oJIMMOPhHU3M.

XapakTepu3oBaTh ABUKYIIIUE CUITBI
(dbakTophI) AHTPOIIOTEHE3a:
OMOJIOTUYECKHE M  COIMAJIbHEIC,
CpaBHUBATh UX MEXITY COOOM
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2.6

OCHOBHBIC crainuu
OBOJIFOIINH YCJIOBCKA

OCHOBHBIC CTaJNM U BETBH SBOIIOIHHI
YEeJI0BEKA: aBCTPAJIONUTEKH, HeloBek
yMenbii, YenoBeKk MNpsIMOXOISIIUN,
UYenoBek HeaHAEpTanbCKuil, YermoBek
pasyMHBId  COBPEMEHHOIO  THIIA.

HaXOILKI/I HCKOIIaCMBIX  OCTAaHKOB,

BpeMsl  CYLIECTBOBaHHUA, 00JacTh
pacrpocTpaHeHus, 00bEM TOJOBHOIO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.
Hemoncmpayuu:

Tabauyvlt u cxemwvl: «OCHOBHBIE MecCTa
MaJICOHTOIOTHICCKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YEJIOBEKaY,

«/lpeBHeimme  HOaN, «JIpeBHue
moamn», «[IepBbie COBpEMEHHBIE JIFOIN.

Oo6opynioBaHue: MYJISIKU

«IIpoucxoxaeHue uemoBekay (OHOCTHI
aBCTPAJIONIUTEKA, NUTEKaHTpPOIIA,
HeaHAepTalbla, KPOMAaHbBOHIIA);
CIICTIKH WM HW300pakeHWs KaMEHHBIX
OpyIui  TMEepBOOBITHOTO  YelIOBEKa:
KaMHHUYOIIEpHl, pyOuia, ckpebdia

PackpriBaTh copepkaHre TEPMUHOB U
MOHSITUM: aBCTPAJIONMUTEK, YEIOBEK
YMEJIbIM, YEIOBEK IPSIMOXOISAIINH,
HEaHJepTaJell, KPOMaHbOHEII,
HEOJIMTHUYECKast PEBOJIIOLINS,
NEepBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh U CPABHUBATH MEXKTY
co00M OCHOBHBIC CTAIWH DBOJIOLIUHA
YeJIOBeKa: XPOHOJOTHYECKUH BO3pacT,
apea pacnpocTpaHeHUS, 00BEM
TOJIOBHOIO MoO3ra, 00pa3 KU3HH U
opyaus Tpyaa
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2.7 | YenoBeueckue pachl 1 Yenoseueckue  pacbl.  OCHOBHBIE PackpeiBaTh copepkaHuE TEPMUHOB
U IPUPOHBIE OoNbpIIME  pachl:  €BPONEOUHAs M TOHATHI:  pachkl, PACOTEHE3,
aJanTaluy YeloBeKa (eBpaswmiickasi), HErpo- COIMAJIIapPBUHU3M, pacusMm,
aBcTpajioujiHasi  (PKBaTOpHUAIbHAs), MeTHCcalusl.  XapakTepu3oBaTb U
MOHT0JIOU/THAS (azuarcko- CpaBHUBATH MpeCTaBUTENCH
aMepHUKaHCKasi). YEJI0BEYECKHX Pac,
UYepTsl MPUCIIOCOOJICHHOCTH | paCKpbIBaTh TMPUYMHBI U MEXaHU3MBbI
IPEACTABUTENIEH YEIOBEYECKHX pac K | pacoreHe3a, MEpPEeYUCHsATh WU MPUBOJUTH
YCJIOBUSIM CYIIECTBOBaHMS. EMUHCTBO | mMpuUMEpbl MPUCIOCOOJEHHOCTH YeIOBEKa
YEJI0BEYECKHUX pac. Kputnka |k YCJIOBUSIM cpenpl, MIPUMEPHI
COILMAJILHOTO JIapBUHU3MA U pacU3Ma. MPUCTIOCOOUTENHHOTO 3HAYCHUS PACOBBIX
emoncmpayuu: IIPU3HAKOB.
Tabauywl u cxemol: «Henopeueckue Joka3piBaTh €auHCTBO BUjIa Homo
pace» sapiens, HAy4YHYI0 HECOCTOSITEIIbHOCTh
PacoOBBIX TEOpPUH, UIEH COLUAIBHOTO
JapBUHHU3MA U pacu3Ma
Hrtoro yacoB 1o teme 17
Pe3zepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB I10
[TPOITPAMME
12 KIIACC

Tema 1. Opranu3msl U OKpY:Kam0IIas cpeaa
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1.1 | Dxonorus Kak Hayka DKOJIOrUs KaK HayKa. 3a/1aud U pasjieiibl | PackpbiBaTh COAEpKaHUE TEPMHUHOB U
9KOJIOTUH. MTOHSATHI: AKOJIOT U, MOJIEBbIE
MeToabl 3KOJIOTHYECKHUX UCCIIEIOBAaHUN. | HAOIIOICHHUS, AKCIIEPUMEHTHI,
DKOJIOTHYECKOE MHPOBO33pEHNE | MOHUTOPUHI  OKPYXKAIOLIEH  Cpensl,
COBPEMEHHOTO YeJIOBEKa. | MOJIEIIMPOBAHNE, HKOJIOTUYECKOE
Jemoncmpayuu: MHUPOBO33pEHUE.
llopmpempwi: A. I'ymbGoapar, K. [lepeuncnsaTh 3amaun JKOJOTUHU, €€
®. Pymbe, . [ekkeb. pa3zeiibl U CBSI3U C IPYTUMHU HayKaMHu.
Tabauyvr u cxemwi: kapta «lIpupoansie XapaKTepu30BaTh 5 MCTONBL
30HBI 3eMITID AKOJIOTMYECKUX UCCIIEIOBAHUM

1.2 | Cpenpl oOuTanus u Cpenbl 0OuTaHusI OpraHu3MOB: BOJiHAsA, | PackphiBaTh cojep:kaHue TEPMUHOB

HKOJIOTHYECKUE
(dakTopbl

Ha3CMHO-BO3AYIIIHAA, IIOYBCHHAasI,

BHYTPH- OpraHu3MCHHasl.
Dkosiornueckre GaKTophl.

Knaccudukanus 3K010ru4ecKux

W TOHATHM: cpena  oOWUTaHWs,
AKOJIOTHYECKHUE bakTopsl,
OMOJIOTUYECKUIMA ONTUMYM,

OTPaHUYMBAIOIIUNA (TUMUTHUPYIOIIIHI)
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(bakTopoB: abnoTHYeCKUe, OMOTUIECKUE U
AHTPOINOTCHHBIE.

JlericTBHE KOJIOTHYECKUX

(aKkTOpOB HA OPraHU3MBI.
Hemoncmpayuu:

Tabauywt u cxemwvi: «Cpenbl OOUTAHUS
OpTraHU3MOB»

dhaxTop.
XapakTepru3oBaTh yCIOBUS cpen
OOUTaHWSI OpPTraHHU3MOB;

KJIacCU(DUIIMPOBATh M XapaKTEPHU30BaATh
AKOJIOTHYECKHE (DaKTOPhI: A0MOTHIECKHE,
OMOTHYECKHE " AHTPOIIOTCHHBIE.
OmmceIBaTh JEHUCTBHE DKOJIOTHYECKHUX

bakTopoB Ha OpraHU3MBI.
XapakTepu3oBaTh O0COOEHHOCTH
CTpPOCHHUS u KU3ZHEJEATEIbHOCTU

pPacCTeHM M JKUBOTHBIX Pa3HBIX Cpell
oOuTaHus
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1.3

AOUOTHYECKHE
dbakTOpbI

AOuoTtnueckue (bakTopsI: CBET,

TeMIiepaTypa, BJIQXKHOCTb.
dotonepuoausm.IIpucnocodienus
OpPTraHU3MOB K JICUCTBUIO a0UOTUYECKUX
(dakTopoB. buosornyeckre puTMsI.
Hemoncmpayuu:

Tabauywl u cxemvr: «DOTONEPUOANIMY.
Jlabopamopuwvie u npakmuueckue
pabomul:

JlaGoparopHas padota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHUM U3 pa3HbIX MECT OOUTAHUSY.
JlaGoparopnas pabota Ne 4. «BnusHue
CBETa HA POCT M PA3BUTHE YEPEHKOB
KOJIEyCa»

PackpeiBaTh copepkaHre TEPMHUHOB U
MOHATHH: abnoTHYecKne (PaKTopHI,
dhoToneprnoan3M, OMOJIOTHUECKUE
PUTMBEI.

AHanM3upOBaTH NENUCTBUE CBETa,
TEMIIEpaTyphbl, BIAXKHOCTH HA OPraHU3MBbI
U MIPUBOIUTH IpUMEPHI
IPUCIIOCOOTIEHHOCTH OpPraHu3MOB.
[TpoBoauTh OHONOrHMUECKHE HAOTIOACHUS
1 0pOopMIISITH pe3ynbTaThl IPOBEIEHHBIX
HaAOJIIOICHUN
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1.4

buotnueckune
dbakTOpbI

buotnueckune (dakTopsI. Bunpr
OMOTHYECKUX B3aUMOIEUCTBUNA:
KOHKYpPEHLUS, XUITHUYECTBO, CHMONO3 U
ero ¢popmel. [lapazutusm, koonepanus,
MyTYyaju3M, KOMMEHCAIN3M
(KBapTHPAHCTBO, HAXJICOHUUECTBO).

AMeHcanu3M, HeUTpain3M. 3HAYEHUE
OMOTUYECKUX
B3aMMOJICUCTBUN Il CYILIECTBOBAHUS

OpPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.
Jemoncmpavuu:
Tabnuywvl u cxemol.: «llumieBnie HEm

PackppiBaTh cojepkaHne TEPMUHOB
U TIOHSATUH: OMOTHYECKHEe (haKTOpHI,
XHUIHAIECTBO, napa3uTu3M,
KOHKYPEHITUS, MyTyaJIu3M, CHMOHO03,

KOMMECHCAIN3M, HaXJICOHUYECTBO,

KBapTUPAHCTBO, aMEHCAJIU3M,
HEUTPAJIU3M.
XapaxkrepuszoBaThb OMOTHYECKHE

(haxTOpbI ¥ BUJIbI B3AUMOOTHOIIICHUM
MEXJly OpraHu3MaMy; TPUBOJIUTH
MIPUMEPHI B3aMMHOM
MPUCIIOCOOJIEHHOCTH ~ OPraHU3MOB.
CpaBHUBaTh MEXIy COOOW BHUJIBI
OMOTHUYECKUX B3aMMOJICCTBUM
OpraHu3MOB
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1.5 | Dxonoruyeckue 4 DKOIIOTUYECKUE XapaKTEPUCTUKM | PacKpbIBaTh COMAEPKAHME TEPMHMHOB H
XapaKTCPUCTHKH nonyisiund. OCHOBHBIE IOKa3aTEIH MOHATHM: TOIYJSALMS, YHUCICHHOCTD,
BUJIa 1 MOy SN TONYJISLUK: YACICHHOCTD, INIOTHOCTb, | INIOTHOCTB, POKJIAEMOCTh, CMEPTHOCTS,

POXKIAEMOCTh, CMEPTHOCTH, HMPUPOCT, | HPHPOCT, MUTPaLus, JIMHAMUKA
Murpanus. JIMHAMHMKA YHCICHHOCTH | YUCJIEHHOCTH HOIYJIALHH.
TOIYJIALMHU U €& PETYIIALH. XapakTepu30BaTh OCHOBHEIE IOKA3ATEH
Jlemoncmpayuu: ¥ DKOJIOTUYECKYIO CTPYKTYPY
Tabuuypr u  cxemwi:  «llonynsuumy, | MOMYJIAUMK; ONMCHIBATS MEXAHH3MEI
«3aKOHOMEPHOCTH pocTa uucieHHocTy | PETY/PILHI HUCICHHOCTH oMYA
HONYJIAUMU  UHQPY30PUH-TY(DETBKI.
Jlabopamopusle u npakmuueckue
pabomul:
[TpakTuueckas padora Ne 2. «IToacuér
IUIOTHOCTH TOIYJIALMI PAa3HBIX BUIOB
pacTeHui»

Hrtoro yacoB 1o teme 12

Tema 2. Coo01IecTBa U YKOJOTHYECKHE CUCTEMbI
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2.1 | CooOmrectBa Co00111eCcTBO OpraHu3MoB — OHOIIEHO3. PackpriBath conepkaHue TEPMUHOB U
OpraHm3sMoB CtpykTypbl ~ OWOIIEHO3a:  BHIOBAf, MMOHATHUH: OWOIICHO3, HSKOCHCTEMA,
MIPOCTPAHCTBEHHAs, Tpodryeckas OHOTreoIIeHO3, BHUIbI-JOMUHAHTEI,
(rtutieBast). Bubl-1oMUHAHTHI. AKOJIOTHYCSCKAs HHIIIA.
Ces13u B OuorieHose. /Jemoncmpayuu: XapakTepHu3oBaTh OnoneHo3
Tabauyvr u cxemwvi: «llumeBsie IEIM, (coo011ecTBO), ero BHUJIOBYIO,
«bHOIIEHO3: COCTAB U CTPYKTYPa». MPOCTPAHCTBEHHYIO M TPO(PUYECKYIO
ObopyoosaHue: MOJENb-aNTUIUKAIUS CTPYKTYPBI.
«Tunuynbie OMOLIEHO3BDY; repoapuit OO0BACHATH pob KOMITOHEHTOB
«PacTutenpHBIE COOOIIECTBAY; OWolleHO3a B TOMIEPKAHUH  €TO
KoJutekIus «bHoIeHo3» CTPYKTYpbl M  CYIICCTBOBaHHUS  Ha
onpenenéHHon Tepputopun. OOBICHITH
OMOJIOTHYCCKHM CMBICTT SIPYCHOCTH |
JIMCTOBOM MO3aUKH. CpaBHuBaTh
KOMITOHEHTBHI OHMOIICHO30B, UX BUIOBYIO,
MPOCTPAHCTBEHHYI0O H  TPO(PHUUECKYIO
CTPYKTYPBI, CBSI3U MEXIY OpraHu3MaMHu
2.2 | DKOCHUCTEMBI u DKOJIOTHYECKHUE CUCTEMBI (IKOCHUCTEeMBI). | PackphiBaTh cojiepkaHue TEPMHHOB U

3aKOHOMCPHOCTH HUX

CYILIECTBOBAHMS

IToHsaTHe 00 PKOCHUCTEME U
OHMOreoleHO3E.
@OYHKITMOHAIbHBIE KOMITOHEHTBI

MMOHATUM: DKOCHUCTEMa, OHOIreoIeHO3,
MPOYIICHTHI, KOHCYMEHTBI, PEYIICHTHI,
TpopHUIECKUE YPOBHH, TTUIIICBAs
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9KOCHUCTCMBI: ITPOAYICHTHI, KOHCYMCHTBI,

PEAYLICHTHI.

KpyroBopoT BemiecTB U MOTOK SHEPTUH B
AKOCHUCTEME.

Tpoduaeckue (nuIIeBbIE) YPOBHHU
AKOCUCTEMBI. [IHIEBbIC 1NN U CETH.
OCHOBHBIE MTOKA3aTEIN 3KOCUCTEMBI:
oromMacca, MpoIyKIus. DKOJIOTHIECKUE
MAPaMUJIBL: TIPOAYKIIUU, YUCIICHHOCTH,
ouomacchl. CBOMCTBA IKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJISIIIHSI,
pa3BUTHE.

Cykueccus.

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

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

IIeTTh U CETh, IKOJIOTHUYECKUE MUPAMUJIBI,
Oouomacca, MpOayKIHs, CyKLIECCHSL.
XapakTepu30BaTh CBOWCTBA YKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIeP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBII KpyrOBOPOT BEILIECTB,
HE00XOIMMOCTh TIOTOKA SHEPTHH).
CpaBHMBATh ACTOMIIHBIC U JETPUTHBIC
MUILIEBbIE [ENH, TPOPHUECKHUE YPOBHU
9KOCHUCTEMBI.

PaznuuaTh mupaMupl IPOIyKITHH,
OUPaMUJIbl YUCIIEHHOCTH U TUPAMUJIBI
OMOMACCHI.

CocTaBisTh UENH U CETH MTUTAHUS.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISAIIMS,
pa3BuTHE (CyKIecCusi).

OnuchIBaTh MEXaHU3M MOAACP>KAHUS
PABHOBECHS B SKOCUCTEMAX.
XapakTepu3oBaTh CYKIIECCUH, BBISBIISITh

MPUYHUHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM
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2.3

IIpuponnsie
DKOCHUCTEMBI

[IpuponHbIE SKOCUCTEMBI.

DKOCHCTEMBI pEK U 03€Ep.
DKocHucTemMa XBOMHOI0 WIn
HIMPOKOJIUCTBEHHOTO JIECA.

PackpbIBaTh cojiep:kaHie TEPMUHOB U
HOHSITHIA: BOJHBIC YKOCHUCTEMBI,
OuoreoreHo3pl, (PUTOMIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.

Hemoncmpayuu:

Tabauywl u cxemvl: «IKOCUCTEMA
TUPOKOJIMCTBEHHOTO Jecay,
«DKOCHCTeMa XBOMHOIO Jecay,
«buroneHo3 Bogoémay.

Obopyoosanue: TepOapUn U KOJJIEKIIUU
PACTEHHI U JKUBOTHBIX,
MPUHAJJICKAITUX K Pa3HBIM
AKOJIOTHYECKUM TpynrnaM OAHOTO BUJa

[IpuBOANTH MPUMEPHI MPUPOTHBIX
HKOCUCTEM CBOEH MECTHOCTH.
CpaBHHBaTh HA3€MHBIE U BOJIHBIE
HKOCUCTEMBI; OPraHU3MBbI, 00paA3yIOIIHe
pa3Hble Tpo(hUUECKUE YPOBHU
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2.4 | AHTpOIIOTEHHBIE AHTPOIIOTE€HHBIE YIKOCHCTEMBI. PackpriBaTh copepkaHue TEPMUHOB U
3KOCHUCTEMBI AFpOBKOCI/ICTCMI)I. MMOHIATHUN: AHTPOIIOTCHHAA 9KOCHUCTEMA,
Ypboskocucrembl. buonoruueckoe u arpo’KocucTema, ypooskocucrema,
X03IMCTBEHHOE 3HAUCHHUE OounopazHoobpasue.
arpo3KoOCHCTEM U yp603KOCI/ICTeM. XapaKTepI/ISOBaTB AI'pOSKOCUCTCEMBI U
Bbuopasnoobpasue kak hakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYHUBOCTH IKOCUCTEM. CYLLIECTBOBaHMUS.
CoxpaHeHne OMOJIOTHYECKOTO [IpuBOAUTH MPUMEPHI AHTPOTIOTEHHBIX
pasHooOpas3us Ha 3eMie. DKOCHCTEM CBOEU MECTHOCTH, OIHMCHIBATH
Jemoncmpayuu: WX BUJOBOU COCTaB U CTPYKTYPY.
Tabuuyst u  cxemvi: «ArpoueHo3», CPABHHBATh COCTAB U CTPYKTYPY
O6opyodosanue: xomrexius «Bpemuremu | TPHPOAHBIX SKOCUCTEM 1
BaKHEHIINX  CEIbCKOXO03AiCTBeHHBIX | JTPOIKOCHCTCM, dATPOSKOCHCTCM 1
KYJIBTYPY ypOOdKOCUCTEM
2.5 | buocdepa — VYuenue B. . Bepuazackoro o 6uocdepe. | PackpsiBaTh copepxanne TSPMUHOB U
riobanbHas ['panutibl, cOCTaB U CTPYKTypa MOHATHI: Onocdepa, KUBOE BEIIECTBO,

YKOCHUCTEMA 3EMIIU

ouocdepsl. XKuBoe BEIEeCTBO U €T0
bynkuun. OcobeHHocTr 6nocdephl Kak

ANHAMHWYCCKOC PAaBHOBCCHUC.

OuenuBath BkJan B. 1. BepHaackoro
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rJI00AJILHOM SKOCUCTEMBI.
JluHaMHYecKkoe paBHOBECHE M OOpaTHas

CBs3b B Ouocdepe.

Jemoncmpayuu:

Iopmpemuwi: B. 1. BepHaackuii.
Tabauywl u cxemwl: «OO0IIAs CTPYKTYpa
ouochepri», «PacrpocTpaneHue KU3HU
B Obuocdepe», «O30HOBBIN FKpaH
ouochepni»

B CO3/laHUe yueHus o ouocdepe.
Xapaktepu3oBath coctaB Ouocdepsl,
(GyHKITUH )KUBOTO BeliecTBa 6nochepsl
U OIpeAeIsITh (Ha KapTe) 00J1acT ero
HAuOOJBILIETO PACTIPOCTPAHECHHUS.
[TpuBOAUTE TIPUMEPHI TTPOSBICHUS
(yHKLHIA )KUBOTO BELIECTBA OMOCheEpHI,
OMOTEOXUMHYECKOM JCSITeTHHOCTH
YyeoBeKa.

[lepeuncnarb ocobeHHOCTH Orochepbl
KaK TJI00AJIbHOM AKOCUCTEMBI 3€MJITU

2.6

3aKOHOMEPHOCTH
CYILIECTBOBAHUS
o6uocdepnl

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

3oHanbHOCTH Ouochepbl. OCHOBHbBIE
OuoMmsbl cymu. emoncmpayuu:
Tabauyvr u cxemwvl: «KpyroBopot
yriepona B ouocdepe», «Kpyropopot
a30Ta B IPUPOIEH

PackpoiBath copepkaHue TEPMUHOB U
MOHSTUH: 1IEJIOCTHOCTH Orochepsl,
KPYTOBOPOT BEIIECTB,
OMOTreOXUMHUYECKHUE KB
AJIIEMEHTOB, 30HAJILHOCTH OMochepsl,
OMOMBI.

OnuceiBaTh KpyroBOPOT BELIECTB,
OMOTreOXMMHUYECKHE IUKITBI a30Ta U
yraepojia B ouocdepe.

OOBICHATH MPUYUHY 30HATBLHOCTH
ounochepsl. [Tepeuncnsarth U
XapaKTepHU30BaTh OCHOBHBIEC OMOMBI
CylIu 3eMJin
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2.7

YesroBeuecTBO B
ouocdepe 3emiu

YenoeuecTBo B Ouochepe 3emiu.
AHTpPOIIOTEHHBIC W3MCHEHHUS B
ounochepe. ['modanbHbIE

PackpeiBaTh conepkaHue TEPMUHOB U
IIOHATHN: aHTPOIIOI€HHBIEC U3MEHEHHS],
9KOJIOTUYECKUN KPU3UC, TT100ATbHBIC

HKOJIOTUYECKUE MTPOOIIEMBI.
Hemoncmpayuu:

Tabauywl u cxemwl: «lIpumepHbIe
AHTPOITOTEHHBIEC BO3/ICUCTBUS Ha
npupoay», « Baxuenire HICTOUHUKU
3arpsA3HEHUsS BO3lyXa U TPYHTOBBIX
BO», «IlouBa — BakHeMIIasK
cocrasisitoias ornochepon», «DakTopbl
Jlerpaganuu nouBy, «llapHuKoBbIi
ahPexty, «DakTophl paIuOAKTUBHOTO
3arpsisHeHus ouochepnn»; Kpacunas
kHura P®, n300pakeHus oXpaHaeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

po0OJIeMBI.
XapakTepu3oBath OHOCHEPHYIO POIIb

YeJI0OBEKa.
[IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
M3MEHeHU B Onocdepe.

OueHuBaTh MOCIEICTBUS 3arPs3HECHUS
BO3/YIIIHOM, BOJTHOW CPEIbl, U3MEHEHUS
KJIUMaTa, COKpaIeHus Onopa3zHooOpa3us.
dopMyIUpPOBaTH COOCTBEHHYIO MO3UIUIO
[0 OTHONICHUWIO K TJIOOAJBHBIM M
pPETHOHAIBHBIM SKOJIOTUYCCKUM
npobsieMaMm, apryMEHTHUPOBaTh  CBOIO
TOYKY 3pEHUS.

HasbiBaTh NpUYUHBI OSIBJICHUS
IIPUPOIOOXPAHHON ITHKH,

pPacKphIBaTh 3HAYEHHUE Mporpecca s
MIPEOI0JICHUSI DKOJIOTHYECKOTO

Kpu3uca
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2.8 | Cocy1iecTBOBaHME 4 Cocy1iecTBOBaHHE MPUPOJIBI U PackpbiBaTh cojiep:kaHrue TEPMUHOB U
IPUPOABI U yesoBeuecTBa. CoxpaHeHHe MIOHSATHUI: palnMoHAIbLHOE
4eJI0BEYECTBA OMoOpa3zsHOOOpa3Hs Kak OCHOBA IPUPOIOINOIL30BAHUE,  YCTOMYMBOE

ycToitunBocTu 6nocdepsl. OcHOBa Pa3BUTHE, KODBOJIOIHSL.
PallMOHAIBHOIO yIIPaBJICHHUA XapakTepu30BaTh pallMOHAIBLHOE
HPAPOAHBIMH PECYpCaMU U UX HCIIOJIb30BAHUE TIPUPOIHBIX PECYPCOB;
UCIIOJIb30BaHue. JIOCTHKEHNS OMOJIOTHH | 0CHOBHBIE MOJIOKEHMS KOHIIEIIUN
1 OXpaHa PUPOABL. YCTOMYMBOTO Pa3BUTHS
Hemoncmpayuu:
Tabauywl u cxemwvlr: «buocdepa u
YEJIOBEK

Htoro yacoB 1o teme 22

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB

[TPOT'PAMME

1O
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