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MNOACHUTEJBHASA 3AIINCKA

IIpu pa3zpaboTke mnporpaMMbl IO OHOJOTHU TEOPETUYECKYHD OCHOBY  JUIS
OTIpeNIeTICHUST TMOAXOJ0B K (OPMUPOBAHUIO CONEpKaHUS YYEOHOTO TpeaMeTa
«buonorus» cocraBuin: KoHUeNTyaiabHble onoxenus @I'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH II€JICH, COIepKaHus, pE3yIbTaTOB 00y4YeHUs U TpeOOBaHUIA
K YPOBHIO TMOJI'OTOBKHM BBIMMYCKHHUKOB, TOJIOXKEHUS 00 OOMIMX IEIAX W MPUHIUIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEJIHETO 00IIIero oOpa3oBaHus B
Poccuiickoit denepannn, a Takxke MOJOKEHUS O crienuuke OMoJIoruu, €€ 3HaUCHUH B
MO3HAHUU >KHUBOUW MPUPOBI U 00ECIICUEHUH CYIIIECTBOBAHUS YEJI0BEUYECKOTO 00IIeCTBa.
CorylacHO Ha3BaHHBIM TTOJIOKEHUSM OTIPEICTICHBI OCHOBHBIC (DYHKITMH MPOTPAMMBI T10
OMOJIOrHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpEACTaBICHUE O MeNsiX, 00 0OIIei crpareruu
0o0y4eHHs, BOCIIUTAHUS U Pa3BUTHUSL OOyUYAIOMIMXCA CPEICTBAaMH y4eOHOTrO MpenMera
«buonorusy, omnpenensier o0s3aTENbHOE MPEAMETHOE COAECp)KAHUE, €r0 CTPYKTYPY,
pacmpeaeneHye o pa3aeiiaM 1 TeMaM, pEKOMEHIyeMYIO ITOCIeI0BATeIbHOCTh H3yUCHUS
y4eOHOT0 MaTepuaia ¢ y4¢TOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa3oBaTEIBLHOIO MPOIECca, BO3PACTHBIX 0COOCHHOCTEH 00yJaroImMXCsl.

B mporpamme mo OHOJIOTHHM TakXe YYHTHIBAIOTCS TPEOOBAHMS K TUTAHHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W TPEAMETHBIM pe3yibTaTaM OOyYCHHUS B
(GhOpMUPOBAHUM OCHOBHBIX BHJOB Y4e€OHO-TTO3HABATEIBbHOU JeATeIIbHOCTH/ydeOHBIX
JEHCTBUN 00YJarONTUXCS IO OCBOCHHIO COIEPKAHUS OMOJIOTHYECKOTO 00pa30BaHMS.

B nporpamme mo Ouosnorum (10—11 kmaccel, 0a30BbIii ypOBEHb) peaIn30BaH
OPUHIMI T[PEEMCTBEHHOCTM B HW3y4YeHUUM OuoNoruu, Onarojaps 4YeMy B HeW
IPOCMAaTPUBAETCS HANPABJIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBSI3aHHBIX C OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUs, LIEHHOCTHBIX OpPUEHTAalUl JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJIEHUS, IPEICTABICHUNA O 3JJOPOBOM 00pa3e *U3HU U OepeKHbIM
OTHOILIEHUEM K OKpYXarllen npupoaHou cpeae. Ilostomy Hapsany ¢ H3ydyeHHEM
00111e0MO0JIOTUYECKUX TEOPHiL, a TAKKE 3HAHUI O CTPOECHUU KUBBIX CUCTEM Pa3HOTO paHTra
U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX IMPOILIECCOB B MpOTrpaMMe MO OHOJOTUU
YIEJIEHO BHUMAHUE MCIOJIb30BAHUIO NOJYYEHHBIX 3HAHUN B MIOBCEJIHEBHOM MKU3HH IS
peuieHusl MNPUKIAAHBIX 3aJad, B TOM 4YHCIE: MNPOPUIAKTUKH HACJIEeICTBEHHbIX
3a00JIeBaHUN YEJIOBEKAa, MEIUKO-TEHETHUECKOr0 KOHCYJIbTUPOBaHUs, OOOCHOBAHHUS
HKOJIOTUYECKH 1IETIECO00PA3HOTO MOBEACHUS B OKpY>KaloIlel PUPOAHOM cpeie, aHaan3a
BIUSIHUSA XO3SMCTBEHHOM JI€ATEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U
VCKYCCTBEHHBIX 3KOCHUCTEM. YCWICHHE BHUMaHUS K MPUKIAJHON HaIpaBICHHOCTH
yueOHoro mnpeamera «buosorus» NPOAUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus
YCIOBUHM JUIsl pElIeHUs] OAHOW M3 aKTyalbHBIX 3aJad IIKOJBHOTO OHOJOTHYECKOTO
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oOpa3oBaHusi, KOTopas mpejnonaraet (GopMHUpPOBAHUE Yy OOYYaIOIIUXCS CHOCOOHOCTH
aJanTUPOBATHCS K U3MEHECHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

[Iporpamma 1o OHWOJOTHUU SIBISIETCS OPUEHTUPOM JUIsl COCTaBJICHHUS pabouux
porpamMm, aBTOPBI KOTOPBIX MOTYT MPEAJIOKHUTh CBOM BapHaHT MOCIIEI0BATEIbHOCTU
W3YYCHUS U CTPYKTYPHI Y4eOHOTO MaTepuana, CBO¢ BHACHHE IMyTeH (OPMHUPOBAHUS Y
obyuarommxcst 10—11 kiaccoB NMpeaMETHBIX 3HAHUN, YMEHUHW M CHOCOOOB y4eOHOM
NEATEeIbHOCTH, a TaKXKE€ METOJUYECKUX PEIICHUM 3a7a4 BOCIHUTAHUS U Pa3BUTHUSA
cpeAcTBaMM yueOHOro npeamera «buonorusy.

buonorus Ha ypoBHe cpeHero o01iero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OH
obecnieunBaeT (HOpMUPOBAHUE y OOYUAIOIIMXCS MPEJICTABICHUN O HAy4YHOU KapTHUHE
MUpa, paciupsieT 1 0000111aeT 3HAHUS O )KUBOU MPUPOJIC, €€ OTINIUTEIBHBIX MPU3HAKAX
— YPOBHEBOW OpraHM3allid M SBOJIONHH, CO3JaET YCIOBHUS JIA: MO3HAHHUS 3aKOHOB
KUBOM MPUPOJIbI, GopMHUpPOBaHUS HYHKIIMOHATBLHOM TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
u 6e30macHoOro 0opasa >KM3HHU, IKOJIOTHUYECKOTO MBIITUICHHS], IEHHOCTHOTO OTHOIICHUS K
YKUBOU NMPUPOJE U YEIIOBEKY.

Bonbimoe 3HadeHWe OWOJOTHS MMEET TakKe ISl PEIICHUS BOCTHUTATEIBHBIX H
pa3BUBAIOIIMX 3a7a4 CpeHEro oOIIero oOpa3zoBaHMs, COIUATU3AIMU O0yYArOUIUXCS.
N3yyenue Ouosioruu odecreunBaeT ycJIOBUS IS (DOPMUPOBAHUSI WHTEIUICKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(POPMAIIMOHHBIX HABBIKOB, JACTETHYECKON KYJIBTYPHI,
CIOCOOCTBYET HWHTErpalud OWOJIOTHYECKUX 3HAHUU C TMPEACTaBICHUSMHU W3 JPYTUX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (PU3UKU, XuMUU U reorpaduu. HazpaHHbIe
MIOJIO’KEHUS O TPeHa3HAYeHUN Y4eOHOTOo npeameTa « buoaorusy cocTaBuiIu OCHOBY AJIs
ompeneseHus] TOIXO0I0B K OTOOPY H  CTPYKTYPUPOBAHHUIO €ro  COACpIKaHUs,
MPEICTABICHHOTO B IpOrpaMMe 10 OMOJIOTHH.

Ot6op conepxanusi ydeOHoro mnpenmera «buosnorus» Ha 06a30BOM YpOBHE
OCYIIIECTBJIEH C MO3UIUN KYJIbTYypPOCOOOPa3HOIro MOJX0/a, B COOTBETCTBUHU C KOTOPHIM
oOyyaromuecs: JOJDKHbI OCBOWUTH 3HAHUS M yYMEHHUS, 3HAYUMBbIE Il (DOpMUPOBAHUS
o01el KyJlbTyphl, ONMPEACIAIONINE aeKBATHOE MOBEICHUE YEJIOBEKAa B OKPY’KaIOIIEH
NPUPOJHOM cpele, BOCTPEOOBAHHBIE B TIOBCEIHEBHOM JKM3HU U MPAKTUYECKOU
nestenbHOCTH. (OCco00€ MecTo B JTOM CHUCTEME 3HAHWM 3aHUMAIOT DJIEMEHTHI
colepKaHusl, KOTOpbIE CIIy>)KaT OCHOBOW i (OpMUPOBaHHS TPEACTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAPTHUHE MHUpPAa M LEHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CIOCOOCTBYIOITUX TYMaHU3AIMKU OMOJIOTHYECKOTO 00pa30BaHMUs.

CTpyKkTypupOBaHUE COEpKaHUs yueOHOTO MaTepralia B IporpaMme 1o OHOJIOTHH
OCYIIIECTBICHO € Y4Y€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUM 00 OTIMYUTEIbHBIX
OCOOEHHOCTSIX JKMBOW TPHUPOABI, O €€ ypOBHEBOW OpraHM3allMd U DBOJIONUU. B
COOTBETCTBHM C OTUM B CTPYKType ydeOHOTO mpeameTra «buonorus» BbIIeIEHBI
CIEayIOIIUE CcoAepkKaTelbHble JIMHUU: «buonorus kak Hayka. Meroabl Hay4yHOro
no3HaHus», «Kietka kak Ouosiormueckas cucteMay, «OpraHu3M Kak OHWOJIOTHYECKast



buonorus. 10—-11 kmaccel (0a30BbIi ypOBEHB)

cucrteMay, «Cucrema W MHOrooOpaszue OpPraHUYECKOTO MHUPa», «IBOJIOIUS >KUBOU
IPUPOABD», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTI.

Lenp u3yuenus yuaebHoro npeameta «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHNE
00yJaronmuMuUCs 3HAHUAMH O CTPYKTYPHO-(DYHKITMOHAJILHON OpTraHU3aIlii KUBBIX
CHUCTEM pa3HOTO0 paHra M TPUOOpPETEHHE YMEHHMH WCIOJIh30BaTh STH 3HAHWS NI
I'PaMOTHBIX JIEHCTBUI B OTHOIICHUH OOBEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3THUHBIX
YKU3HEHHBIX MPOo0IeM.

JlocTikeHue ey u3ydeHus yaeoHoro npeamera «buomorus» Ha 6a30BOM YpOBHE
oOecreunBaeTcs peIIeHUEM CIEIYIOIMNX 3a1au:

OCBOCHHE 00YUaIOIUMHUCS CUCTEMbI 3HAHUM 0 OMOJIOTUYECKUX TEOPUSIX, YUCHHUSX,

3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTE3aX, IIpaBHJIaX, CIyXKaIluX OCHOBOM IS
dbopMHpOBaHUS TPEACTABICHUN O ©CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METOJax
HAyYHOTO TIO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOECHHOCTSIX )KHBBIX CUCTEM PA3HOTO
YPOBHSI OpraHW3alli{, BBIIAIOIIUXCS OTKPBITHSAX W COBPEMEHHBIX HCCIICIOBAHHUSIX B
OMoJI0rNY;

dopMmupoBaHre Yy  OOydYaromuxcsi — IO3HABATEIbHBIX,  WHTEJUICKTYaJbHBIX

Y TBOPYECKHUX CITIOCOOHOCTEN B POLIECCE aHAIM3a JAHHBIX O IyTSAX Pa3BUTHS B OMOJIOTUU
HAy4YHBIX B3IVISA0B, MJEH U MOAXOAOB K HW3YYEHHIO KUBBIX CHCTEM PAa3HOIO YPOBHS
OpraHu3alliM; CTAaHOBJIIEHHE Yy OOydalluxcs OO0Iell KylbTypbl, (PYHKIMOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBICHITH U OLIEHUBATH SIBJICHUS] OKPY>KAIOIIET0 MUpa
KUBOM PUPOJIbl HA OCHOBAHUU 3HAHUM U OTIBITA, TOJYUYEHHBIX IPU U3yUYEHUHU OHOJIOTUY;
dbopmupoBaHre y OOy4arOIIMXCsl YMEHUN WILUTIOCTPUPOBATh 3HAYEHHE OMOJOTMYECKHUX
3HAaHUM B IPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA, PAa3BUTHH COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTMM M arpoOMOTEXHOJIOTH; BOCHUTaHUE YOEKIEHHOCTH B
BO3MOYKHOCTH TIO3HAHMSI YEJIOBEKOM >KMBOM MPUPOJIbI, HEOOXOAUMOCTH OEpeKHOIro
OTHOIICHUS K HEW, COOJIIOJIEHUS 3TUUYECKUX HOPM MpPHU MPOBEACHUM OHOJIOTHMUECKHUX
UCCJIEI0BAHMI; OCO3HAHNUE LIEHHOCTU OMOJIOTUYECKUX 3HAHUW ISl TIOBBILLIEHUSI YPOBHS
HKOJIOTUYECKOM KYIbTYpPBI, A1 (POPMUPOBAHMS HAYUHOTO MUPOBO33PEHUS;

MpUMEHEHNEe TPUOOPETEHHBIX 3HAHUN U YMEHUH B TTOBCEAHEBHOM KU3HU
JUTSL OLIEHKH TIOCJIEJICTBUM CBOEH JIEATEbHOCTH M0 OTHOIICHHIO K OKpYy>Karouel cpeje,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKA
3a00JIeBaHU.

B cucreme cpennero o6miero oopazoBanusi «buonorus», uzyyaemass Ha 0a30BOM
YpOBHE, SBISETCS O00S3aTeabHBIM YYE€OHBIM MPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHon obsactu « EcTrecTBeHHO-HayYHBIE PEIMETHD.

OO611ee yncI0 YacoB, PEKOMEHIOBAHHBIX ISl U3y4eHHsI OUOIOruu — 68 4acos:

B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).
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COJAEP XAHUE OBYUYEHUA

10 KJIACC Tema 1. buojsiorust kKak HayKa

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU Haykamu, ¢puocodueid, STUKON, 3CTEeTUKON U rpaBoM. Poiib
Oouonoruu B GOpMUPOBAHUH COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meroabl MO3HAHUS KUBOM MPUPOIbI (HAOMIOACHHE, IKCIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukaius, MoAeIUpOBaHUE, CTaTUCTHYECKasi 00pabOoTKa IaHHBIX ).

Hemoncmpauuu:
llopmpemuwi: Y. Hapsun, I'. Mennens, H.K. Konbos, k. Yorcon u ®@. Kpuk.
Tabauywl u cxemwvl: «MeTObI TO3HAHUS )KUBOU TTPUPOIIBD).

Jlabopamopnsie u npakmuyeckue padoomol:
[Ipaktruueckas padora Ne 1. «Mcnonp30BaHKe pa3aMvHbIX METOJ0B IIPH U3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 MX OPraHU3ALUS
XKupble cucTteMbl (OMOCHUCTEMBI) KaK MTpeaAMeT ulydeHus Ouonoruu. OTianyue
YKUBBIX CUCTEM OT HEOPIraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U X pa3HoOOpa3ue. YPOBHU OpraHU3aIuu OMOCUCTEM:

MOJICKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIUOHHO-BHUIOBOM,
AKOCHUCTEMHBIN (OroreoreHoTHYecKuil), Onochepusiid. Jemoncmpayuu:

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

Tema 3. Xumuueckuii COCTaB M CTPOEHNE KJICTKH

XUMHUYECKHM COCTaB KIETKH. XUMHUYECKHE DIIEMEHTBI: MAaKpPOSJIEMEHTHI,
MUKpPOAJIEMEHTHI. Boia 1 MUHEpabHbIE BEIIECTRA.

DyHKITMY BOABI U MUHEPAJIBHBIX BEIIECTB B KiIeTKe. [loep:kanne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue OEnIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnMble M 3aMEHHUMBbIE AMUHOKHUCIIOTHI. AMHWHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpBI OCITKOBOW MOJIEKYIBI (IIEpBUYHAS, BTOPUYHAS, TPETHYHAS M YCTBEPTHUHAS
CTPYKTypa). XUMHYECKUE CBOMCTBA OeskoB. buonorundeckue GyHKIIUNU OEITKOB.

depMeHTH — Onosiormdeckue Karamu3atopbl. CTpoeHne (pepMeHTa: aKTHUBHBIH
HEHTp, cyocTpatHas cnenuduunocts. Kodhepmentsl. Butamunbl. OTinuus hepMeHToB
OT HEOPTaHUYECKHUX KaTallu3aTOPOB.



buonorus. 10—-11 kmaccel (0a30BbIi ypOBEHB)

VYrieBoapl: MOHOcaxapuibl (TJII0KO3a, prudo3a W J1e30KCHMpHu003a), AUcaxXapHjbl
(caxapo3a, JJaKT03a) ¥ oJIcaxapu/ibl (KpaxMmall, IIMKOTeH, 1eJUT0103a). buonornyeckue
GyHKIUU YTIEBOAOB.

Jlumu et Tpuraunepuabl, pochonunuasl, crepoussl. [ 'napodunbHO-rHAPOPOOHBIE
cBoicTtBa. buonornyeckue Qynkium nunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U
JIMIIAJIOB KaK HICTOYHUKOB SHEPTUH.

Hykneunossie kucnotel: JJHK u PHK. Hykneotuabsl — MOHOMEpPBI HYKJIEHHOBBIX
kucnot. Crpoenue u pynkuuu JJHK. Ctpoenne u ¢pynknuun PHK. Bunsr PHK. ATO:
CTpoeHHe U QYHKIUH.

[utonorus — Hayka o kieTke. Kierounast Teopust — mpuMep B3auMOJEHCTBUS UIIEH
1 (aKTOB B HAYYHOM MO3HAHUHU. MeTO/bl U3yUEHUs KIETKH.

Krnerka kak nemoctHas sxuBasi cucteMa. OOIIME MPU3HAKU KIIETOK: 3aMKHYyTas
HapykHas MeMOpana, Monekysbl JJHK kak renermyeckuid anmapar, CUCTEMa CHUHTE3a
Oeka.

Tunsl KiIeTOK: ykapuoTHYecKass U IMpokapuoTuueckas. OCOOEHHOCTH CTpPOEHUs
MpoKapuoTHUYECKOU KieTku. Kiierounas cteHka 6aktepuil. CTpoeHUE 3yKapUOTUUECKOM
kJeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, HX
bynkuuu. [Inazmarnueckass memOpana, €€ cBoiictBa u ¢yHkiuu. [{urtorazma u eé
opranousibl. OnHomemOpanHbie opradHouabl kietku: OIIC, anmapatr ['ombmxw,
an30coMbl.  IlolyaBTOHOMHBIE OpraHOWIbl KJIETKH: MUTOXOHJPWH, IUIACTUJBI.
[Tpoucxoxxnenne MUTOXOHAPUIA U TacTu. Buasl miactun. HememOpaHHbIE OpraHOUIBI
KJIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTpP, LUEHTPUOJU, PECHUYKH, XTYTHUKU. DYHKIUU
OpPraHOMJIOB KJIETKHU. BKirtoueHus.

Anpo — perymsaTopHelii LeHTp KieTku. CTpoeHue snupa: sjaepHas 000JI0YKa,
KapuoIuia3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCHOpPT BEIIECTB B KJIETKE.
Hemoncmpayuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneinen, P. Bupxos, JIxk.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinn, K.M. bap.

Juazpammor: «PacnpeneneHne XMMHUYECKUX DJIEMEHTOB B HEXWUBOW IIPUPOJIE,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabnuyvt u cxemwvl: «llepuonnueckas TaOaUIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJeKybl BOJIbI», «buocunTes Oenka», «CTpoeHHE MOJIEKYJbI OElKay,
«Ctpoenue pepmentay, «Hyknennonsie kuciotsl. JJHK», «Ctpoenue monekynst ATO»,
«CTpoeHHEe PYyKapUOTHYECKOW KIETKW», «CTpoeHue MKUBOTHOM KIETKW», «CTpoeHUe
pacTUTEIbHOM KIETKH», «CTpOeHHE NPOKAPUOTHYECKOM KIeTKu», «CTpoeHHe siapa
KJIIETKW», « Y TIE€BOABDY, «JIMIUIb».
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Obopyoosanue: CBETOBOM MHUKPOCKOI, OO0OpyJOBaHHE [JIsi  MPOBEICHUS
HAOIONICHUM, W3MEPEHM, OKCIIEPUMEHTOB, MHKpOIpEnapaTbl  PAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

Jlabopamopnvie u npakmuyeckue padomaoi:

Jlabopatopnast padota Ne 1. «/3ydeHne KaTaIuTUYECKONH aKTUBHOCTH (DePMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTaiasbl).

JlabopatopHast padota Ne 2. «/3ydeHne CTpoeHUS KIETOK PACTEHUM, )KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCAHUEY.

Tema 4. /KuzHeneATeIbHOCTh KIETKH

OOmMeH BemiecTB, WM MeTa0oiu3M. AccUMHIIALMS (TUTACTHYECKU OOMEH) W
JUCCUMWISIUSA (SHEPreTUYECKUil OOMEH) — JB€ CTOPOHBI E€IUWHOIO0 IMpolecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHUsI BEHIECTB M OSHEPrMM B IOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U TeTepoTpodHblil. Ponb depmeHTOB B
0oOMEeHe BEIlIeCTB U MPEBPAIIEHUN SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBasi U TeMHOBas (a3pl PorocuHTe3a. Peakiuu doTocunresa.
D¢ dextuBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BiausHue
yCJIOBUM cpeabl Ha (POTOCHMHTE3 W CHOCOOBI MOBBIMICHUS €r0 MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PACTCHUMU.

XeMocuHTE3. XeMOCUHTE3UPYIOIIUe OakTepun. 3HaUYEHUE XEMOCHUHTE3a JJIsl )KU3HU
Ha 3eMJie.

DOHepreTuueckuii oOMeH B KjeTKe. PaciierieHne BelIeCTB, BBIJACICHUE U
aKKyMYJIMPOBAHHE SHEPTHH B KJIETKE. DTaIlbl DHEPTEeTHIECKOro oOMeHa. [ mukomus.
bpoxenue u ero Buabl. KuciopogHoe OKHCIEHHE, WIH KJIETOYHOE JIbIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEKTUBHOCTh FIHEPIrETUIECKOTO OOMEHA.

Peakuun marpuunoro cuntesa. ['enernueckas undopmanus u JJHK. Peanuzarus
T€HEeTHYEeCKO HHpopManuMu B KJIeTKe. ['€HeTHMYecKHil KO U €ro CBOMCTBA.
Tpanckpuniust — marpuunbiii cuate3 PHK. Tpaucnsiius — GuocunTes Oenka. DTamsl
TpaHcisiiuu. KonupoBanue aMuHokucnoT. Posibs pubocom B OnocuHTe3e Oenka.

Hexnerounsie Qopmbl xu3uu — Bupycbl. Hcropust otkpbeitusi BupycoB (JI.U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS U KU3HEHHOTO IMKJa BUPYCOB. bakTepuodaru.
bosie3Hn pacTeHHMi, KUBOTHBIX M 4YEJIOBEKAa, BBbI3bIBAEMbIE BHpyCaMHu. Bupyc
uMmMmyHoaeduimta yenoseka (BMY) — Bo3oyautens CITM/{a. OOpaTHas TpaHCKpUIILIKS,
peBeptaza u uHTerpasza. [Ipoduiiaktuka pacnpocTpaHeHUsT BUPYCHBIX 3a00JieBaHUMU.
Hemoncmpayuu:

Ilopmpemwvi: H.K. Konbuos, /.. MBanoBckuii, K.A. Tumupsses.

Tabnuyvt u cxemwvl. «Tunel nuTaHusy, «Metabonusm», «MUTOXOHAPUSY,
«OHepretnueckuii  oobmen», «Xmopormacty, «DorocunTes», «Ctpoenue JIHK»,
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«CtpoeHue U (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTMueckuit Kom»,
«Bupyce», «bakrepuodarn», «CTpoeHne u ku3HeHHBIM w1uki Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJHK».

Obopyoosanue: wmopenu-amkaunn «Yasoenne JHK wu  Tpanckpummmsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. PazaMHokeHMe 1 MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB

Kiterounblii UK, WM )KU3HEHHBIN 1TUKI KieTku. MHTepdasza u muto3. [Ipoueccsl,
npotekatomue B uHTepdaze. Pemnmukauusa — peaknuss matpuyHoro cunteza JIHK.
Crtpoennie xpoMocoM. XpOMOCOMHBIA HA00p — KapuOTHUI. JIUTUIOUIHBIA U TarIOuaHbINA
XpOMOCOMHBIE HaOoOphl. XpomaTujabl. lluTomornueckre OCHOBBI PAa3MHOXKEHHUS H
WHJMBUAYAJILHOTO Pa3BUTHS OPTaHU3MOB.

Jlenenue xknetku — muto3. Ctagum mutosa. [Ipoueccel, npoucxoasiuye Ha pa3HbIX
CTaIUIX MUTO3a. bOIOrMYecKkuii CMBICII MUTO3a.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOKEHHUs OpPraHU3MOB: Oecrnojioe U ToJioBoe. Buapl Oecronoro
pa3MHOXKEHUA: JIEICHUE HAJBOE, I[IOYKOBAHUE OJIHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BEr€TATHUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHUPOBAHHE
OpPraHU3MOB, €r0 3HaYCHHE JIJISl CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Craguum wmebio3a. Ilpoueccsl, npoucxoasume Ha CTaausix MeHo3a.
[ToBenenne xpomocoM B merio3e. KpoccuHropep. bHoJOrM4eckuii CMBICII U 3HAYEHUE
Meno3a.

["ameTorene3 — mporecc oOpa3oBaHUs MOJOBBIX KIETOK Yy *UBOTHBIX. IlonoBbie
’KeJe3bl: CEMEHHUKU U iIMYHUKHA. OOpa3oBaHWE W Pa3BUTHUE IMOJOBBIX KIETOK — raMeT
(cmepmaTo3ou, sifliekieTka) — crepMaroreHe3 U ooreHe3d. OCOOEHHOCTH CTPOEHUS
AUIEKIETOK U criepMaro30uaoB. Omnonorsopenue. [Taprenorenes.

NunuBunyanbHoe  pa3BuTMe  (OHTOTEHE3).  OMOpPHOHAIBHOE  pa3BUTHE
(omOpuorenes). Ortambl AMOPUOHAIBHOTO PA3BUTHUSI Y TO3BOHOYHBIX JKHMBOTHBIX:
npobnieHue, racTpyisus, opraHorenes. I[loctamOpuoHanbHOE paszBuTue.  THUIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HEMpsAMoe (JIMYMHOUHOE). Biusiaue cpenpl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPBI, CTIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u passutue pacrenuil. OHTOreHe3 HBETKOBOTO PACTEHHS: CTPOEHUE CEMEHH,

CTaauu pa3BuTHs. /lemoncmpayuu:

Tabnuyvt u  cxemovl: «DOpMBI  pPa3MHOKEHHS OpPraHU3MOBY», «J[BOlHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pPacTeHUI», «BereraTuBHOE pa3MHOKEHUE PACTCHUIN»,
«Jlenenue kneTku 6akTepuin», « CTpoeHUE MOJOBBIX KIETOK», « CTPOCHUE XPOMOCOMBI,
«Knerounsiii ki, «Pemnukarua JJHK», «Mutoszy», «Meios», «IIpsmoe u HenpsiMmoe
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pa3BuTHe», «l'aMeTOoreHe3 y MIICKONUTAIOMMNX M 4YeIoBeKka», «OCHOBHBIC CTaJuu
OHTOT'CHE3a.

Obopyodosanue: MHKPOCKOI, MUKPOIIPENapaThbl «CnepMato30u sl
MJICKOIIATAIOWIECTO», «SNleKneTka miekonuTaromero», «KapuokmHe3 B KJIETKax
KOpEIlIKa JIyKa», MarHuTHasi Mojeib-anmuiukanus «Jllenenune kinetku», moaens JIHK,
MoJieTb MeTadazHOW XPOMOCOMBI.

Jlabopamopnsie u npakmuueckue pabomol:

JlaGoparopnas padorta Ne 3. «HaGmroeHne MUTO3a B KJIETKaX KOHYHMKA KOPEIKa
JIyKa Ha TOTOBBIX MUKpPONpEnapaTaxy.

JlaGoparopHas pabora Ne 4. «/M3ydyeHue CTpOSHHUS IMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

Tema 6. HacsieAcTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB

IIpenmer u 3agaum resetuxu. Mcropus pazsutusa reHetukd. Pons nurosnorun u
HIMOPHOJIOTUN B CTAHOBJIEHUU F€HETUKHU. BKila poccuiickux U 3apyOeKHbBIX YUEHBIX B
pa3BUTHE TE€HETUKH. MeTonbl TeHEeTUKH (TMOpUI0JIOTMYECKU, HUTOT€HETHYECKH,
MOJIEKYJISIpHO-TeHeTHUecKUi). (OCHOBHBIE TE€HETHUYECKHE MOHATUA. [‘eHeTnueckas
CHMBOJIMKA, UCIIOJIb3YEMAsI B CXEMAX CKPEIIMBaHUMU.

3aKOHOMEpPHOCTH HACJIEJAOBAHMS IPU3HAKOB, YCTaHOBIEHHble ['. MeHuenem.
MoHorubpuHoe ckpelmmuBaHue. 3aKoH eAUHO-00pa3usi THOPUA0B MEPBOTO MOKOJICHHUS.
[IpaBuno TOMUHUPOBAHUS. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MTTOTE3a YMCTOTHI raMeT.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JHurnOpuaHoe cKpelrMBaHue. 3aKOH HE3aBUCHUMOIO HAclleOBaHUs IPU3HAKOB.
[{uToreHeTMUeCKHEe  OCHOBBI ~ JAUTHOPUIHOIO  CKpEIMBaHUA.  AHaIU3UpYylollee
cKpemnBaHue. M cnonp30BaHWE aHATM3UPYIOUIETO CKPEIIMBAHMS UL ONpPEACICHUS
I€HOTHIIAa 0COOU.

CuermieHHoe HacienoBaHue npusHakoB. Padora T. Moprana mo cuemjieHHOMY
HACJICOBaHUIO T'e€HOB. HapyllieHue cuerieHns FeHOB B pe3yJIbTaTe KPOCCUHIOBEpPa.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka mnoja. XpOMOCOMHOE OIpPENEJIEHUE Moja. AyTOCOMBI W TIOJIOBBIE
XPOMOCOMBI. ['OMOTrameTHbIe U reTeporaMeTHble Opranu3Mbl. HacnenoBanue npu3HaKos,
CUEIUICHHBIX C TTOJIOM.

N3mMeHunBOCTh. BBl ”3MEHUMBOCTHU: HEHACIIEACTBEHHAA U HaclleACTBEeHHasA. Poib
cpenbl B HEHACJEICTBEHHOW HM3MEHYMBOCTH. XapaKTEPUCTHKAa MOIU(DUKATUMOHHOU
M3MEHUYMBOCTA. BapuanuoHHBIM psag M BapualMoHHas KpuBasd. Hopma peakuuu
npu3Haka. KonuuecTBEHHbIE M KAYECTBEHHBIE TPU3HAKY U UX HOpMa peakunu. CBOMCTBA
MOAU(PUKALIMOHHON U3MEHYHNBOCTH.

HacnenctBennasi, wWiM TEHOTHUIHMYECKas, W3MEHUMBOCTh. KoMOumHaTHBHAs
U3MEHYMBOCTh. Meio3 U MOJ0BOM MpoIlecC — OCHOBA KOMOMHATHBHOW M3MEHYUBOCTH.
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Myranmonnass u3MeHuuBOCTh. Kilaccudukanus wMyTanuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactota W npuuMHBI MyTauuid. MyTareHHsle  (akTOpbl. 3aKOH
rOMOJIOTHYECKHX PSAOOB B HaclieAcTBEHHOM n3MmenunBoctu H.M. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorum yenoBeka. OCHOBHbIE METO/IBI TEHETUKHU YEJIOBEKA!
reHEeaJIOrMYeCKU, OJM3HEILIOBBIH, IIUTOr€HETHYECCKHUM, OMOXMMHYECKHUH,
MoJIeKyIsipHOTeHeTHYeCKHil. COBpeMEHHOE OMNpEeCHUE T€HOTHUIIA: MOJHOTEHOMHOE
CEKBCHHPOBAHHUE, TE€HOTUIIMPOBAHWE, B TOM uucie ¢ noMmompto [II[P-ananuza.
HacnencTBennsie 3a001eBaHmsI YeIOBEKA: TeHHbIE 00JI€3HU, OOJIE3HN ¢ HACTIEACTBEHHOM
MPEAPACIOIOKEHHOCTbIO, XpPOMOCOMHBIE OoJie3Hu. CoMaTH4eCKUe W TeHEpaTUBHbBIC
myTtaruu. CTBoOBbIE KJeTKH. [IpuHIUIBI 370pOoBOro oOpas3a >KU3HU, JUATHOCTHKH,
OpoQUIAKTUKA U JICYEHUS TeHETHYEeCKuX Oone3Hed. Meauko-reHeTH4ecKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKOW T€HETUKU B MPEAOTBPAILCHUU U JICUCHUH
TeHETUYECKUX 3a00JIeBaHMil ueioBeka. Jemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®pusz, C.C. YerBepukos, H.B.
Tumogees-Pecosckuii, H.J1. BaBumnos.

Tabauyvl u cxemovl. «MOHOTHOPUAHOE CKpPEIIMBAHUE U €r0 IUTOrEHETHYECKas
OCHOBa», «3aKOH pacUICIJICHUS] U €ro IUTOreHEeTUYecKass OCHOBa», «3aKOH YMCTOTHI
ramet», «Jurubpugnoe ckpemnmBanue», «llutoisornyeckre OCHOBBI AUTHUOPUIHOTO
CKpenuBaHusa», «Menosy, «B3anmMoAeluCcTBUE aieNbHBIX TE€HOBY», «l €HEeTHYeCKHe
KapThl PAcCTEHUM, XKUBOTHBIX M uelloBekay, «['eHeTuka mnosa», «3aKOHOMEPHOCTH
HACIIEJOBaHUsI, CLIETUIEHHOTO C MOJoM», «KaproTumsl 4yenoBeka U KUBOTHBIX», «BHIbI
U3MEHYUBOCTI, «MoaudukanuoHHas U3MEHYUBOCTDHY, «HacnenoBanue
pesycdakropay, «['eHeTrka rpynmn KpoBu», «MyTallMOHHAsS U3MEHYUBOCTHY.

Obopyodosanue: MOJIEIU-aNIIINKALIUU «MoHorubpuaHoe CKpEILMBaHUEY,
«HenonHnoe noMuHMpOBaHueY, «JIurnbpumnoe ckpenmBanuey, «Ilepekpéct xpomocom»,
MUKPOCKOIl W MuKporpenapar «Jlpozoduia» (Hopma, myTtaruu (HOpMbl KPBUILEB U
OoKpacku Tena), repbapuit «l'opox mnoceBHOW». Jlabopamopuvle u npakmuueckue
pabombol:

JlaGopatropHass pabora Ne 5. «M3ydyeHue pe3yJbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOTIPEIIapaTax».

JlaGoparopHass pabora Ne 6. «M3ydyeHue MOAU(PUKALMOHHOW HN3MEHUYMBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOM.

JlaGoparopHass pabora No 7. «AHanmu3 MyTanmuil y Apo30(puiabl HAa TOTOBBIX
MUKPOIIpEnapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiieHre U aHAIN3 POJOCIOBHBIX YEIOBEKAY.
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Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexkuus Kak HayKa M IpoLecc. 3ap0oKICHUE CEJIEKIINM U TOMECTHKALS. Y UYEHHUE
H./. BaBuioBa 0 LieHTpax MPOUCXOKIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX PAaCTCHHM.
L{eHTpBI IPOUCXOKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeJIEKIMU. MaccoBbli U MHIUBUAYaJbHBIA OTOOPHI B
CEJeKUMHA PACTeHU M KUBOTHBIX. OuneHka 3KcTepbepa. bIM3KOpOACTBEHHOE
cKpemuBanue — MHOpuauHr. Yucras auHus. CkpenyBaHue YUCThIX JuHUM. ['ereposuc,
win rubpuaHas cwia. HepoiacTBeHHoe ckpenBaHue — ayTOpuauHr. OtaanéHHas
rubpuanzanys u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U MOJy4YeHHE MOJUIUIOUIOB.
JlocTrxkeHns CeNIEKINN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

BbHoTEXHOJIOTHSI KaKk OTpacib NPOU3BOACTBA. ['€HHas MHKEHEepHs. DTallbl CO3AaHus
pekoMmOuHanTHO# JJHK 1 TpancrenHsix opranu3moB. Kiierounas nHxeHepus.

Kiierounble KynbTypbl. MUKpPOKIIOHAIbHOE pa3MHOXKEHUE pacTteHuil. KiloHupoBaHue
BBICOKONPOAYKTUBHBIX CEJIbCKOXO3MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE U
stuueckue mpobiaempl. I'MO — reHeTH4YecKM MOAU(PUUIMPOBAHHBIE OPTaHU3MBI.
Jemoncmpavyuu:

llopmpemwvi: H.WU. BaBunos, U.B. Muuypum, I'.J1. Kapneuenko, M.®. lIBaHOB.

Tabauywl u cxemwl: xapta «LleHTpBI MPOUCXOKACHUS 1 MHOTOOOPa3Us KyJIbTYypPHBIX
pactenuit», «llopoabl agOMamIHUX XUBOTHBIX», «CopTa KyJIbTYpHBIX PACTECHUID,
«Otnanénnas rudpuanzanusy, «Padoter akanemuka M.®. UBanoay, «llonmumnonaus,
«OOBEKTHI ouorexnonorun», «KierouHele  KyJabTypbl W KJIOHHPOBaHUEY,

«KoHcTpynpoBaHue U nepeHoc reHOB, XpOMOCOM).
Obopyoosanue: MyJsSKU TJIOJOB U KOPHEIUIONOB AUKUX (OPM M KyJIbTYPHBIX

COpTOB pacTeHuil, repbapuii «CenbCKOX03sUCTBEHHBIE pacTeHus». Jlabopamophuie u
npakmuyeckue padomoi:

Okckypeusi « OCHOBHBIE METOJIBI M TOCTHKEHHSI CEJIEKIIMM PACTEHUN U JKMBOTHBIX
(Ha CeNeKUMOHHYIO CTaHIIMIO, IJIEMEHHYI0 (epMy, COPTOUCTIHITATENbHBIA YYaCTOK, B
TEIUIMYHOE XO35ICTBO, JJa0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC Tema 1. JBo1rouMOHHAs OMOJIOTHS

[Ipenmnoceuikn BOBHUKHOBEHUS IBOJIOLUOHHON TEOPHUH. DBOJOLHUOHHAS TEOPUS U
e€ MecTo B Onosoruu. BiisiHue HBOTIOIMOHHON TEOPUH HA PA3BUTHE OMOJIOTUU U APYTHX
HayK.

CeuzerensctBa  3BOodOUMH.  IlajneoHTONOrMYeckue:  MOCIENO0BATENBHOCTD
NOSIBJIGHUST BUJOB B  MAJCOHTOJOTMYECKOW JIETONUCH, MEepexoaHble  (HOPMBI.
Bbuoreorpaduueckue: cxoacTBo u paznuune GayH u Gprop MaTEpUKOB U OCTPOBOB.
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OMOpHONIOTMYECKHE: CXOACTBA UM paziuuMsi HSMOpPHUOHOB pa3HBIX  BHJIOB
NO03BOHOYHBIX.  CpaBHHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTHYHBIE,  AHAJIOTUYHBIE,
pyIUMEHTapHblE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE:  CXOJCTBO
MEXAaHU3MOB HACJEACTBEHHOCTM M OCHOBHBIX META0OJMYECKUX IyTell Yy Bcex
OpraHU3MOB.

OpomonnonHas teopusa Y. Jlapuna. [Ipeanocbuikn BO3HUKHOBEHUS 1apBUHHU3MA.
JIBUoKylIMe CUiIbl IBOJIIOLMU BUAOB MO JlapBUHY (M30BITOUHOE Pa3MHOKEHUE IpU
OTPaHMYEHHOCTU  PECypcoB, HeompeAeNéHHas U3MEHUMBOCTb, OOphOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

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

Mukpossosmronus. [lonynsauus kak equHUNA BUIA U 3BOJIIOLHH.

JBmxymiye cuibl ((hakTopsl) BOIOIMHI BUJOB B IPHpoAe. MyTallMOHHBIN ITpoLecce
Y KOMOMHATUBHAs U3MEHUYUBOCTD. [lonmysaiOHHbIE BOJIHBI U Jipeii( reHoB. N3omsus u
MUTPALIHSL.

EcTtecTBeHHBII 0TOOP — HanpaBJIsoMuUi GakTop 3BoOLHH. DOPMBI ECTECTBEHHOTO
oTOOpa.

[Ipucnoco0IeHHOCTh OpPraHU3MOB  KakK  pe3ynbTaT dBodtouuu. lIpumepsl
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMop(03bl U UANO-a 1Al TAI[UH.

Bun u Bunoo6pazoBanue. Kpurepuu suga. OcHoBHbIE (hOPMBI BUI000OPA30BAHMS:
reorpauyeckoe, 3K0JIOTHYECKOE.

Maxkpossosronusa. @opMbl IBOJIIOLIMU: (puneThyeckasi,  JIMBEpPreHTHas,
KOHBEpreHTHas, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxeHre OT HeCHEUUAIM3UPOBAHHBIX TMpeakoB. [Iporpeccupyromias
criennanu3auus. AgantuBHas paauanus. /Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, JK.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkenp, @. Mromnep, A.H. CeBep1ios.

Tabauyvl u cxemwvl: «Pa3BuUTHE OpPraHMYECKOro MUpa Ha 3emie», «3apoJIbIim
MMO3BOHOYHBIX >XUBOTHBIX», «ApXxeonTepukc», «Popmbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«EcrectBennsiii 0T00p», «MHOTOOOpa3ne COpToB pacTeHui», «MHOrooopasue mopos
KUBOTHBIX», «llomynsuuny, «MyTalmoHHass HW3MEHYMBOCTH», «ApoMopdo3bD»,
«Unuoananramuny, «OO0mas aereHepauus», «BUXKyIIUE CHIIBI  HBOJIIOLIUN,
«Kapracxema mapmpyta mytemectBus Y. JlapsuHa», «bopbba 3a cyiiecTBOBaHHEY,
«IIpucnocoOaeHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTUIECKOE BUI000PA30BAHUEY.

Obopyoosanue.; KOJIIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIIAMHU OKpPACKH, HAOOp
TJIOJIOB M CeMsIH, KOJuteKIus «lIpuMephl 3alUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIX,
Mozenb «OCHOBHBIE HANpaBICHUS HBOMIOLUK», O00BEMHass Moxaenb «CTpoeHue
TOJIOBHOT'O MO3ra TO3BOHOYHBIX).
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buoreorpaduyeckast kapta Mupa, KowieKus «DopMbl COXpaHHOCTH MCKOTAEMBIX
KUBOTHBIX W pacTeHui», monaenb ammiukanus «llepekpéct XpoMocom», BIIaXKHBIE
npenapatel  «Pa3Butne Hacekomoro», «Pa3BuTHE JIATYIIKW», MHKpOIpenapat
«Ipozoduna» (Hopma, MyTranuu GOpMBI KPbUIHEB H OKPACKHU TEINa).

Jlabopamopnvie u npakmuueckue paoomut:

Jlabopatopnass pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(POIOTHUYECKOMY
KPUTEPHIO.

JlaboparopHas padora Ne 2. «Onucanue mpuCIOCOOJIEHHOCTH OpraHu3Ma H eé
OTHOCHUTEIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHU HA 3emJie

JloHaydHbIE TIPEACTABICHUS O 3apOXKIACHUM KW3HU. HaydHble TruIoressl
BO3HMKHOBEHUS KMU3HU Ha 3emuie: abuoreHe3 W MmaHchepMusi. XUMUYECKas dBOJIOLIHS.
AOHOTreHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTATBLHOE
NOATBEPKICHUE XUMUYECKOM 3BOMIOMU. HauanbHbIe 3Tanbl OMOJIOrHYE€CKOM BOJTIOLIMH.
['umore3a PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHUE
MPOTOKJIETKHU. [IepBbie KIeTKH U uX 3BOJIIOLIHS. DOPMHUPOBAHUE OCHOBHBIX IPYIIN KUBBIX
OPTaHU3MOB.

Paszputne xn3Hm Ha 3emiie mo dpaM M nepuojgaMm. Karapxen. Apxeuckas u
npoTepo3oiickas 3pbl. [laneo3oiickas 3pa u e€ nmepuoabl: KeMOPUHUCKUN, OpJIOBUKCKHUH,
CUJIYPUWCKHM, TIEBOHCKNW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHo3o1ckas 3pa 1 €€ nepuopl: NajJeoreHOBbI, HEOT€HOBBIN, AHTPOIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa M TEe0JIOTHYECKUX TmporeccoB. OCHOBHBIE 3Tarbl
3BOJIIOLMU PACTUTENBHOTO U KUBOTHOTO MUpa. ApOMOP(O3bl Y pACTEHUN U )KUBOTHBIX.
[TosiBneHKE, pacuBET U BBIMUPAHUE TPYIII ) KUBBIX OPTaHU3MOB.

CucrteMa OpraHM4ecKOro Mupa Kak OTpakeHue HBOIourd. (OCHOBHBIE
CHCTEMATUYECKUE IPYIIIIBI OPTaHU3MOB.

DOBOJIIOIMA 4YeNlOBEeKa. AHTPOMOJIOTUSl KaK Hayka. Pa3BUTHE MpelCTaBICHUH O
MPOUCXOKJICHUN YelioBeKa. MeToibl n3yueHusi aHTpornorene3a. CxoJICTBa U pa3IHyuUs
YeJI0BEeKa U )KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHNE YETIOBEKA.

JBrxymue cuiibl (pakTopsl) aHTponoreHe3a. HacneacTBeHHass U3MEHYMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KWU3HH, U3TOTOBJIICHHE OPYIUN TPYyHa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTAaJMM W BETBU DBOJIIOIIMU YEJIOBEKA: aBCTPAJIONMUTEKH, YemoBek
yMenblid, YeloBek NpAMOXonsiui, YeloBek HeaHAepTadbCKui, YeIOBEK pa3yMHBIN.
Haxonku rckomaemMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHHS, 00JACTh PaCIPOCTPAHCHUS,
00BEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.
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YenoBeueckue packl. OCHOBHBIE OOJIbIIIME pachl: €BpoIeouaHas (eBpa3uiickas),
HErpo-aBCTpaJiougHas (3KBATOpHAJIbHAS]), MOHIOJIOMIHAS (a3MaTCKO-aMEpPUKaHCKas).
UepTbl MPUCHOCOOJICHHOCTH TMPEJACTABUTENCH YEIOBEUECKHX pac K YCIOBUAM
cymectBoBanus. EnunctBo yenoBeueckux pac. Kputuka pacusma. Jemoncmpayuu:

Ilopmpemuwi: ®@. Penn, JI. Ilactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuyvr u cxemvi: «BosaukHoBenme CoOIHEYHOM CHCTEMED», «Pa3Butue
opraHudyeckoro  mupa»,  «PactutenbHas ~ KjJeTKa»,  «KuBOTHasg  KJETKay,
«IIpokapuoTnueckas kiaeTka», « CoBpeMeHHasi CUCTEMAa OPraHUYECKOTr0 MUPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEIOBEKOOOPa3HbIX 00€3bIH,
«OCHOBHBIE MECTA MAJICOHTOJOTHYECKUX HAaXOJIOK IPEJKOB COBPEMEHHOIO YEIIOBEKAY,
«/peBHenmme moam», «/pesaue moan», «[lepBeie COBpEeMEHHBIE IO,
«YenoBevecKkue pacb».

Obopyodosanue: mynsxku «lIpoucxoxxneHue denoBeka» (OIOCTHI aBCTpaJoOMUTEKA,
MUTEKAHTPOTA, HeaHJepTallblla, KPOMaHbOHIIA), CJICMKU WIH U300pKEHUS] KaMEHHBIX
OpyAMil  MEpBOOBITHOIO  4eNoBeKa  (KaMHHM-uonmepsl,  pyoOwmsa,  ckpedia),
reoXpoHoJIoruYecKass Ta0nuna, KoJuleKiusa «DopMbl COXPaHHOCTH HMCKOMAEMBIX
JKUBOTHBIX U pacTeHU». Jlabopamophule u npaxmuueckue padoomaol:

[Ipaktuueckass pabora No 1. «M3yueHue HCKOMaeMbIX OCTATKOB pacTeHUN WU
KUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcus «IBOJIOLNS OPraHUYECKOro Mupa Ha 3emJyie» (B €CTECTBEHHO-HAYYHbIN
WJIU KpaeBeAYCCKUM My3eil).

Tema 3. OpranusmMsl 4 OKpPy:Ka0IIa"A cpeaa

DKoJIOTHSI KaK HayKa. 3aJadyd M pa3fesibl SKOJOTrMu. MeToapl 3KOJIOTMYECKUX
UCCJIEIOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHas,
BHYTPHOPTaHU3MEHHASI.

Okonornueckue  ¢akTopel.  Knaccuduxamuss — 9KOJIOTHYECKHX  (DAKTOPOB:
abnoTnyeckne, OMOTUIECKUE U AaHTPOTIOTEHHBIE. J[elicTBHE HKOIOTHYeCKuX (haKTOPOB Ha
OpTaHU3MBI.

AbGuoTtnueckue (HaKTOphl: CBET, TeMIepaTypa, BIaKHOCTb. DOTONEepUoaAU3M.
[Tpucnoco6ienus: OpraHu3MOB K JEUCTBUIO a0MOTHYEeCKUX (hakTopoB. buonornueckue
PUTMBI.

buotnueckue dakropel. Buabsl OMOTMYECKMX B3aUMOJEHCTBUI: KOHKYpPEHIIMS,
XHUIIHUYEeCTBO, cuMOM03 u ero ¢opwmel. [lapazutusm, koomepanusi, MyTYyallu3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIU3M, HEUTPAIU3M.
3HaueHne OMOTMYECKUX B3aWMOJCUCTBUN HJsi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHUE XapaKTePUCTUKU Monyisiinu. OCHOBHbBIE TOKA3aTENU MOMYJISIINN:
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YUCJIICHHOCTD, IINIOTHOCTBL, POXKIAACMOCTb, CMCPTHOCTD, ITPUPOCT, MUTPALTUS. I[I/IHaMI/IKa
YUCJIICHHOCTH IIOITYJIIIUH U eé peryisigus. ,Zlemoncmpauuu:

Ilopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['ekkerns.

Tabauyvr u cxemwvr: Kapta «I[lpupomubie 30HBI 3emmm», «Cpeasl oOWUTaHUS
opranusmoB»,  «®otonepuonusm»,  «llomymsmuu»,  «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTU NOoMyisiuu nHby3o0pun-tydensku», «llumessie uenny». Jlabopamopnvie
U npaKkmuyeckue paoomaoi:

JlabopatopHasi pabora Ne 3. «Mopdosoruueckrue OCOOEHHOCTH PACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHasi pabora Ne 4. «BnusHue cBeTa Ha pPOCT W Pa3BUTHE YEPEHKOB
KOJIEyCa».

[TpakTyeckas padbora Ne 2. «lloacd€Tr MIOTHOCTH TOMYJALMN pPa3HBIX BUIOB
pacTeHui».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMbI

CooOmectBo opranu3sMoB — OuoneHo3. CTpykTypbl OuoOnEHO3a: BUIOBa,
IPOCTPAaHCTBEHHAs, Tpopuueckas (nuuieBas). Bunpi-nomunantel. CBsi3u B OMOLIEHO3E.

DKoJoru4eckue cucteMsl (3kocucteMsl). [lonarue 06 sxocucreme 1 OMOreoLeHo3e.
@DYHKIMOHAIBHBIE KOMIIOHEHTBHI 3KOCHCTEMBI: MTPOIYLEHThI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BemiecTB ¥ NOTOK 3HEPTUU B 3KocucTteMe. Tpodudeckue (MUILEBbIE) YPOBHU
sKocucTeMsbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKa3aTeNIM SKOCUCTEMBI: OroMacca,
IPOAYKIHUA. DKOJIOTMUECKUE MTUPAMUIBL: TPOIYKIIUHU, YUCIEHHOCTH, OMOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOMYHMBOCTD, CAMOPETYJISALMS, pa3BuTue. Cykueccus.

[IpuponHble DKOCHCTEMBI. DKOCUCTEMBI 03€P M PEK. DKOCHUCTEMAa XBOMHOIO WJIU
LIMPOKOJIUCTBEHHOTO JIeCa.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOO3KOCHUCTEMBL.

buonorudeckoe u Xo3sHCTBEHHOE 3HAYCHUE arPOAIKOCUCTEM M YPOOIKOCHUCTEM.
buopasnoobOpasue kak ¢aktop ycroHuumBoctu dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B.W. Bepuajckoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa Ouocdepsi.
Kusoe BemectBo u ero ¢yakuun. OcobGeHHOCTH Ouochepbl Kak TI00aTBHON
AKOCHUCTEMBI. J[nHaMUYecKoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoThI BemecTB 1 OMOTCOXUMHUYECKUE ITUKITBI AJIEMEHTOB (yriIepoja, a30T1a).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Onocdepe 3emiau. AHTpONOreHHblE M3MEHEHHs B Ouocdepe.
['11oGanbHbIC PKOJIOTHYSCKUE TTPOOIICMEL.
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CocyiecTBoBaHe MPUPOJIbI U YenoBeuecTBa. CoxpaHeHne OMopa3HOOOpa3us Kak
OCHOBa ycTOWYMBOCTH Ouocdepsl. OCHOBA PAlMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCTOJIb30BaHUE. JJOCTHKeHUsI OMOJIOTUU U OXpaHa MPUPOIbI.

Hemoncmpauyuu:
llopmpemuwi: A.Jlx. Tencnu, B.H. Cykaués, B.W. Bepnaackuid.

Tabnuyvr u cxemwi: «llumessle nenm», «bHOLEHO3: cOCTaB U CTPYKTypay,
«[Ipuponnbie cooOmectBay, «llemn mnuTaHUs», «OKOJOTUYECKAs MHUPAMHUAAN,
«buoctepa u uenoBexk», «IKocucTeMa MIUPOKOIMCTBEHHOTO Jiecay, «IDKOcHCTEMa
XBOMHOTO Jecay, «buonenos Bogoéma», «ArpoueHos», «lIpuMepHbpie aHTPOIIOrCHHBIE
BO3JICUCTBHSL HAa TMpUPOAY», «BaxHeWIne WCTOYHWMKM 3arps3HEHUS BO3lyXa H
IPYHTOBBIX BOa», «llouBa — BakHeHmas coctaBiswomas Ouochepbr», «DakTopbl
nerpaaauuu nousy, «llapHukoBsiil 3ppexT», «PakTopbl pai0aKTUBHOIO 3arpsi3HEHUS
onochepr», «O0mas crpykrypa ouochepo», «Pacnpoctpanenre xu3Hu B Ouochepe»,
«O30HOBBIN 3kpaH Ouocdeprl», «KpyroBopor yriaepoaa B o6uocdepe», «KpyroBopor
a30Ta B IPUPOACH.

O6opynoBanue: Mojenb-anmiukanus «Tunuyeble OUOLIEHO3b», TrepOapuii
«PactutenbHble cOOOLIECTBa», KOJUIEKIMH «buoneHosy», «Bpemutenn BaxHEHIINX

CEJIbCKOXO3SMCTBEHHBIX KYJbTYp», TepOapuul M KOJUIEKIIMH PACTEHUW U >KUBOTHBIX,
IPUHAUIEKAIIME K Pa3HbIM 3KOJIOTMYECKUM IpyIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUsI OXPaHSIEMbIX BUJOB PACTEHHUI U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPEHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO ycranaBnuBaroTcs TpeOOBAHMS K pe3yjbTaTaM OCBOCHHS
oOydJalIMMuUC  OporpaMM  CpeaHero  oOuiero  oOpa3oBaHUSA:  JIMYHOCTHBIM,
MeETaIrpeAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cIpykType JHMYHOCTHBIX pE3yJIbTATOB OCBOCHHUSA TmpeaMera «buomorus»
BBIJICTICHBI  CJICIYIOIIME COCTABJISIOIIAC. OCO3HAHHE OOYYAIOIIMMHUCS POCCUHCKOMN
IPaXXTaHCKON HMJICHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH U
CaMOOTIPE/ICIICHUIO, HAJIMYME MOTHBAIMM K OOyYEHHWIO OMOJIOTHH, IICJICHANPABICHHOES
pa3BUTHE BHYTPCHHHX YOEXKICHWU JIMYHOCTH HAa OCHOBE KIIFOYEBBIX IICHHOCTCH W
UCTOPUYECKMX TPAJAMIMKA pPa3BUTHS OHOJOTMYECKOTO0 3HAHHUS, TOTOBHOCTb u
CIIOCOOHOCTh ~ OOYYalOImUXCS ~ PYKOBOJICTBOBATHCSI B CBOCW  JCATENHHOCTH
IICHHOCTHOCMBICJIOBBIMH ~ YCTAHOBKAMH, MPHUCYIIMMU CHCTEME OHOJIOTHYECKOTO

17



buonorus. 10—-11 kmaccel (0a30BbIi ypOBEHB)

00pa3oBaHusl, HATMYKE DKOJIOTMYECKOT0 MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH LIETHU U
CTPOUTH )KU3HEHHBIC [IAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS mpenmera «buoNoOrus» AOCTUralTCi B
€AUHCTBE Yy4yeOHOW ¢ BOCHUTATEIBHOM JEATEILHOCTA B COOTBETCTBUU c
TPaAULMOHHBIMU POCCUHCKUMH COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMU U
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B 00IIECTBE MTPaBUIAMU U HOPMaMHU
MOBEJICHUSI W  CIOCOOCTBYIOT TIpOIleCCaM CaMONO3HAaHMs, CaMOBOCIHUTAHUSA W
CaMOpa3BUTHUsA, PA3BUTHS BHYTPEHHEN MO3UILNM JIMYHOCTH, MATPUOTU3MA, YBAKEHUS K
3aKOHY W MPaBOIOPSAJIKY, YEJIOBEKY TpyJda M CTaplIeMy MNOKOJEHHUIO, B3aMMHOIO
YBOKEHUS, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0O U  TPATULIUSIM
MHOT'OHAIIMOHAJIbHOrO Hapoaa Poccuiickor ®Penepanuu, OpUPOAE U OKPYKAOLIEH
cpene.

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS ydeOHOTo mpeameTa «buoyorus» I0MKHBI
OTpaXkaTb  TOTOBHOCTh U  CHOCOOHOCTh  OOy4YalolUXCSd  PYKOBOJCTBOBATHCS
chOopMUPOBAaHHONW BHYTPEHHEH TMO3MIMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTAIMI, TO3UTUBHBIX BHYTPEHHUX YOCKICHUHN, COOTBETCTBYIOIUX TPAAUIIUOHHBIM
IEHHOCTSIM POCCHMCKOTO OOIIECTBa, paCUIMPEHHE >KU3HEHHOIO OIbITa W ONbITa
JEATEIPHOCTH B IIPOLIECCE peANM3alMU OCHOBHBIX HAIPABICHUW BOCIUTATEIBHOU
JESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa;kIaHCKOro BOCIIUTAHMSA:
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUYAIOIIEroCs KaKk aKTUBHOTO

1 OTBETCTBEHHOI'O YJIeHa POCCUUCKOTO OOIIECTBA; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX
npaB ¥ 00s3aHHOCTEH, yBaKEHUE 3aKOHA
Y IPABOIOPS KA,

TOTOBHOCTh K COBMECTHOW TBOPYECKOM NESITEIIBHOCTH TPHU CO3JIaHUHM YYEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33714, BHIMOJHEHUU OMOJIOTHYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTh OMPENENSATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHHIO K
ABJICHUAM
COBPEMEHHOM JKM3HU U OOBACHITH €€; yMEHHE YUYWUTHIBATh B CBOMX JEHUCTBUSIX
HEO0OXOJIMMOCTh KOHCTPYKTUBHOT'O B3aMMOJICHCTBUS JIIOJCH C pa3HBIMHU YOEKICHUSIMH,
KYJIbTYPHBIMU [IEHHOCTSMHU U COLMAIIBHBIM ITOJIO)KEHUEM; TOTOBHOCTD K COTPYAHUYECTBY
B TIPOIIECCE  COBMECTHOTO  BBIMIOJHEHHWS  Y4YCOHBIX,  IMO3HABATEIBHBIX U
HCCJIE0BATEIIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOILICHUS K MHEHUIO ONIIOHEHTOB IpPH
00CYX/ICHHH CIHOPHBIX BOIMPOCOB OHMOJOTUYECKOTO COACP)KAHUSA, TOTOBHOCTh K
rYMaHUTAPHON M BOJIOHTEPCKOM JEATEIBHOCTH; 2) MATPHOTHYECKOT0 BOCTIMTAHUS

c(hOpPMUPOBAHHOCTH POCCUMCKOMN TPAXKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA,

YBaXKEHHS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH Inepen PoaumHol, ropgoctu 3a
CBOM Kpau, cBO PonnHy, CBOM $S3bIK W KYJIbTYpYy, IPOLNUIOE K HACTOSAILIEE
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MHOTOHAIIMOHAIBHOTO Hapoja Poccuu; IIEHHOCTHOE OTHOIICHWE K IPHUPOIHOMY

HACJICIUIO ¥ TAMSTHUKAM TPUPO/IBI,

JTOCTIKEeHHsIM Poccnun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYAC; CIIOCOOHOCTh
OIICHWBATh BKJIA]l POCCUHACKUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE

OMOJIOTHY, TIOHMMAaHMS 3HAYCHHSI OMOJIOTMHM B TO3HAHWW 3aKOHOB IPHUPOIBI, B JKU3HHU

YeJIoBeKa U COBPEMEHHOT'O O0ITECTBA; HJIeHHAsS YOeKAEHHOCTh, TOTOBHOCTh K CITYKCHUIO

n 3amuTe OTeuecTBna,

OTBETCTBEHHOCTb 32 €ro CyaAb0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMUSI:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

cOPMHUPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHMS, JTHYSCKOTO  IIOBEACHHS,

CIIOCOOHOCTH OIEHUBAThH CUTYAIUIO U IIPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBCHHBIE HOPMBI M IIEHHOCTH; OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOCHHE YCTOHYHMBOrO OyayIIEro, OTBETCTBEHHOE OTHOIICHHUE K CBOUM
POIUTEINSIM, CO3/IaHUIO0 CEMBbHM Ha OCHOBE OCO3HAHHOTO TIPHHSATHS IICHHOCTEH ceMeiHOon
KH3HK B COOTBETCTBUH C TpaauIMsiIMU HapoaoB Poccun; 4) 3cTeTH4ecKoro
BOCIIMTAHMS:

ACTETHYECKOE OTHOIICHUE K MUY, BKIIIOUast 3CTCTHKY ObITa, HAYYHOT'O U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYyJAa, OOIICCTBEHHBIX OTHOIICHUI; TMOHUMAaHWE

OMOIIMOHAIIBHOTO BO3JICHCTBUS >KUBOW NMPHUPOABI U €€ IIEHHOCTH; TOTOBHOCTHh K

CaMOBBIPAKEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATH
Ka4eCcTBa TBOPYECKOH JINYHOCTH;

5) ¢pu3uveckoro BOCUTAHUSI, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOUMOHAIBLHOTO 0JIATOMOTYIHsI:

MOHUMAaHHE W pean3allds 3J0POBOTO M 0Oe30MmacHOro odpasa >KU3HH (3I0POBOE
IMUTaHKWE, COOJIFOJICHNE THTHCHHYECKHUX IPaBUJI W HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHU U OTABIXA, PeryJisipHas (PU3nUecKass akTHBHOCTD), OEpEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHWS K COOCTBEHHOMY (U3HYECKOMY H IICHXHYCCKOMY
3I0pOBbIO; TOHMMAaHHWE IICHHOCTH TMPaBWJI HWHAWBUAYAIBHOIO M KOJUIEKTHBHOI'O
6e30macHoOro
MOBEJCHUSA B CHUTYyalMsX, YIPOXAIOIIMX 3J0POBBI0 W JKM3HH JIIOJEH; OCO3HAHHE

MOCIICACTBUI W HENPUATHS BPEIHBIX MMPUBBIUEK (YITOTPEOICHUS

aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TpyA0BOIr0 BOCIIUTAHMS:

IOTOBHOCTDB K TpyAy, OCO3HAHHUEC ICHHOCTU MAaCTCPCTBA, pr210J'IIO6I/Ie; T'OTOBHOCTH
K aKTUBHOU JACATCIBHOCTH TEXHOJIOTHYECKON U COHI/IaJIbHOfI
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HaIpaBJICHHOCTH, CHOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATh TaKyIO JESITEIBHOCTh; HHTEPEC K paslInyHbIM chepaM mpodecCrnoHaAThHON
NEesATEeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
peann3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE TIUIAHBI; TOTOBHOCTh M CIIOCOOHOCTh K
00pa30BaHMIO U CaMOOOPA30BAHHIO HA MIPOTHKEHUH

BCEH JKU3HU;

7) 3K0JIOrM4ecKOro BOCIIUTAHHUSI: YKOJIOTHYCCKH 1I€JIeCO00pa3HOE OTHOIIICHUE K
MPUPOJIE KaK HCTOYHUKY JKH3HU
Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBINICHHE  yPOBHS  JKOJOTHYECKOH  KYyJNbTYphl: TMPHOOPETECHHE  OIBITA
IJIAHUPOBAHUSI TTOCTYIIKOB U OIICHKH WX BO3MOXKHBIX IOCIEACTBUM IS OKPYKAIOIICH
Cpebl; OCO3HAHUE TJI00aJILHOI0 XapaKTepa SKOJIOTHYSCKUX MPOOJIeM U MyTeH uX
pelIeHus ; CIIOCOOHOCTh UCII0JIH30BaTh MIPHOOpETaeMbIe TIPH U3YICHUN OUOJIOTUH 3HAHUS
¥ YMEHUS MPU PEIICHUHU TTPo0JIeM, CBI3aHHBIX C PAIIMOHAIBHBIM MPHUPOOTIOIb30BAHUEM
(cobmroaeHue IpaBmIil IOBEACHHMS B PUPO/IC, HAITPABJICHHBIX HA COXPAHCHUE PABHOBECHS
B DKOCHUCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, OMoc(ephl); aKTUBHOE HETIPUATHE JICHCTBUH,
MIPUHOCSAIIUX BPE OKPYKAOIIEN TPUPOTHON
cpele, yMEHHE IIPOTHO3MPOBATh HEOJArONMPHUATHBIE SKOJOTHYCCKHE ITOCICACTBUS
NpeANPUHUMACMBIX  JICHCTBUM W IPEAOTBpAIlaTh HX; HAJWYUE  Pa3BUTOTO
AKOJIOTUYECKOTO MBIIIICHHUS, YKOJIOTHIECKON KYJIbTYPHI,

OTBITA JACATEILHOCTH DKOJIOTMYECKON HAMpPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
VMU B MO3HABATEJIbHOM, KOMMYHUKAaTUBHON W COLIMAJIBHOM IMPAKTHUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYCCKOHN JCSITCIIBHOCTH YKOJIOTHIECKON HAIMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKW M OOINECTBEHHOW MPAaKTUKH, OCHOBAHHOIO Ha JHAJOre KYJbTYD,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHMIO CBOETO MeCTa B  IOJHUKYJbTYPHOM  MHPE;
COBEPIIICHCTBOBAHUE SI3bIKOBOM M UNTATEIHCKON KYJIbTYPhI KaK CPEICTBA
B3aMMOJICUCTBUS MEXIY JIFOJIbMH M TIO3HAHUS MHUPA; TIOHUMAaHKUE CICIU(UKN OMOJIOTHH

KaK HayKH, OCO3HAHMs €€ poyikd B POPMUPOBAHUHU
paIlMoOHANBPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUW IIEJIOCTHOTO TPEACTABICHUS 00
OKpYJKaloleM MHUpE KaK O €AMHCTBE MPHUPOJIbI, YEJOBEKa U OOIECTBa, B MO3HAHHUH
MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPaHECHHUS PUPOTHOTO
paBHOBeCHS; YOKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JIJII COBPEMEHHOW IUBUIIH3AIUN:
obOecrieueHsT HOBOTO YPOBHS pa3BUTUS MEIWUIIMHBI, CO3JaHUE IEPCIEKTHBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PECypCHbIE MPOOJIEMBbI PAa3BUTHUS YEIOBEUECTBA,
MOWCKa MyTeld BBIXOAA W3 TJIOOAIBHBIX HKOJIOTHYECKUX MpobiieM u obecreueHus
nepexojia K YCTOMYMBOMY Pa3BUTHUIO, PAIlMOHAJIBLHOMY HCIIOJIB30BAHUIO MPUPOIHBIX
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pecypcoB U (OpPMHpPOBAHHMIO HOBBIX CTaHAAPTOB KHU3HHU; 3aHMHTEPECOBAHHOCTH B
MOJyYeHUU OHOJIOTUYECKUX 3HAHWW B LEISIX TOBBIIICHUS OOLIEH KyJIbTYpHI,
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTu (PyHKIMOHAJIBHOM
IPaMOTHOCTH oOOydaromuxcs, (GopMHUPYeMON MpU H3y4eHHH OWOJIOTMH; IOHHMaHUe
CYIIHOCTH METOJOB ITO3HAHHUSI, UCIIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH
UCIIOJIb30BaTh NOJyYaeMble 3HaHUS Ul aHAIN3a U OOBSCHEHUS SIBJICHUM OKPYKaAIOILIETO
MUpPA U TPOUCXOAIIINX B HEM U3MEHEHU, YMEHHE JeTaTh 000CHOBAaHHBIE 3aKIIIOUCHUS
Ha OCHOBE HayYHBIX ()aKTOB U UMEIOLIUXCS JAHHBIX C IEJIbIO MOTYYCHHs TOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS IS
peLIeHUs
npobsieM B pEalbHbIX JKU3HEHHBIX CHUTYalUsX; OCO3HAaHHE IEHHOCTU HAy4YHOH
NEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATh
IPOEKTHYI0 M HCCIEI0BATEIbCKYI0 JEATEIBHOCTh WHIAUBHUAYAJIBHO W B TPYIIIE;
TOTOBHOCTB U CIIOCOOHOCTH K HENIPEPHIBHOMY O0PAa30BAHMIO M CAMOOOPA30BAHHUIO,
K aKTUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHUH MO OMOJIOTUU B COOTBETCTBHUHU C )KMU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJ/IBTATDBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHS ydeOHOro mnpenmera «buomorusy»
BKIIIOYAIOT: 3HAYUMble i (OPMHUPOBAHHMSI  MHPOBO33PEHHS]  OOYYArOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE TOHATHS, OTPAKAIOIINE
I[EJIOCTHOCTh HAYYHOUM KapTUHBI MUpa U CEU(PUKY METOI0B MTO3HAHUS, UCTIOTb3YEMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS, SIBJICHHUE, MPOIECC, CUCTEMa, HAYYHBIN
dbakT, MPUHLUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, UCCIIEeI0BaHUE,
HaOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U APYTUX ), YHUBEPCATbHbIC YIeOHBIC TEHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, pETYIATUBHBIE), O00ECTIeUNBaIOIINE
dbopmupoBanre (GyHKIMOHATHLHOW TPaMOTHOCTHU u COIMAIbHOMN

KOMITETEHLIUH 00yYarouuxcsi, CoCOOHOCTb oOyyJaronmxcs

HCIIOJIh30BaTh OCBOCHHBIEC MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS
Y YHUBEpPCAJIbHbIE yUeOHBIC IEHCTBUSI B TIO3HABATEIHLHON U COIUATBLHOM MPAKTHKE.

Ilo3HaBaTebHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUSA ba3osbie
JOrn4yeckKue aeiicTBuA:
CaMOCTOSITENIbHO (DOPMYJIMPOBATH U aKTyaJU3UPOBATh MPoOJIeMy, pacCMaTprUBaTh

¢ BCECTOPOHHE; UCITOJIH30BATh IIPH OCBOCHUH 3HAHUH MPUEMBI IOTHYECKOTO MBITILICHHUS
(amanm3a, cWHTE3a, CpaBHEHMWs, Kiaccu(puKauu, 00O0OIIECHHS), PACKPBIBATH CMBICI
OMOJOTUYECKUX TMOHATUN (BBIIETSATh UX XapaKTePHbIE MPU3HAKN, YCTAHABIINBATH CBS3U
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C JAPYTUMHU TMOHATHAMH); OIpPENEATh LENHU JEATENbHOCTH, 3aJaBas IapaMeTpbl U
KPUTEPHUH UX JTOCTHUKEHUS,
COOTHOCHUTB pE3YyJIbTaThl JEATEIBHOCTH C IIOCTaBICHHBIMM LEISAMHU; HCIIOJIb30BATh
OHMOJIOTHYECKHUE MOHITHS JIJIsl 00bSICHEHUS (DAaKTOB U SIBJICHUI KUBOM
IPUPOJIbI; CTPOUTH JIOTMUECKHE pacCyXAeHUA (MHAYKTUBHBIE, JEAYKTUBHBIE, I10
aHAJIOTMH ), BBISIBIISITh 3aKOHOMEPHOCTH U POTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX,
(opMyIMpPOBATH BHIBO/BI U 3aKJIFOUEHUS; IPUMEHSITh CXEMHO-MOJIENIbHBIE CPEACTBA IS
IPEICTABIICHUS CYIIECTBEHHBIX CBS3€M M OTHOLIEHUH B HM3y4YaeMbIX OHOJOTMYECKHX
o0BeKTaX, a TaKkKe MPOTHBOPEUYUN pA3HOTO POJA, BBISIBICHHBIX B PAa3IAYHBIX
MH(GOPMAILIMOHHBIX MCTOYHUKAX; pa3padaThiBaTh IUIAH PELICHUS MPOOJIEMBbI C Y4ETOM
aHaJIM3a UMEIOIINXCSA
MAaTEpUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB; BHOCUTH KOPPEKTHUBBI B JIESATEIBLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKU ITOCIEACTBUN IEATEIBbHOCTH; KOOPAUHUPOBATh U BBIITIOIHATH
paboTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJECHMCTBUS, pPa3BUBATh KPEATUBHOE MBIIIICHHUE
IIPU PELIEHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBarebCKue 1eMCTBUSA:

BJIQJICTh HABBIKAMH Y4Y€OHO-MCCIIEOBATEIILCKOM U TMPOEKTHOW JEsTeNbHOCTH,
HaBBIKAMU pa3perieHus npooaeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
IIOMCKY METOJO0B PEUICHMS NPAKTUYECKUX 3a]1a4, NPUMEHECHHUIO PAa3JIMYHBIX METOJIOB
MO3HAHUS; KCIOJB30BATh PA3JIMYHBIE BUABI ACATEIBHOCTH 110 MOJYYEHHIO HOBOIO
3HaHUS, €r0 UHTEPIPETALMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIIUSX, B
TOM YHCJIC TIPU CO3JaHUU yUEOHBIX U COIMAIBHBIX MPOEKTOB; (OPMHUPOBATH HAYUHBIN
TUIM MBINUIEHUS, BIAJETh HAYYHON TEPMUHOJIOTUEN,

KJIFOUEBBIMHU MTOHATUSMH U METOIAMM;
CTaBUTH U (hOPMYIUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIbHON 1€ATEIbHOCTH
U OKU3HEHHBIX  CHUTYyallMsiX; BBISBISATh  IPUYMHHO-CJIEACTBEHHBIE  CBSI3U WU
aKTyaJIM3upOBaTh 3a/1auy, BBIIBUTATh TUNOTE3Yy €€ PEIICHUs, HaXOAUTh apryMEHThI s
JIOKa3aTesIbCTBAa CBOMX YTBEPXKICHMI, 3a/JaBaTh MAapaMETpPbl U KPUTEPHUH DPEILICHHS,
aHAJIM3UPOBATh MOJYUYEHHBIE B XOJIE PEIICHUS 3a/1a4u Pe3yJIbTaThl, KPUTHUYECKU

OLICHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUAX; JaBaTh
OIICHKY HOBBIM CHUTYyallMisIM, OIICHMBATh MPHOOPETEHHBIA OIBIT, OCYIIECTBIATH
1[eJICHAIIPaBJICHHBII MOMCK MEPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS

B MpO(ECCHOHANBHYIO CpeAy; YMETh NEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO U
MPAKTUYECKYIO 00J1aCTH

KHU3HEIEATEIIbHOCTH; YMETh MHTETPUPOBAaTh 3HAHUS W3 PAa3HBIX
MPEAMETHBIX 00JIacTew;
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BBIIBUI'aTb HOBBIC UJICH, IIPCAJIAraTb OPUTMHAJIIBHBIC ITIOAXO0/Abl U PCIICHWA, CTABUTH

npoOJIeMBbl U 3a/1a4M, JOIMYCKaOIKe albTepHaTUBHbIE peiieHus. Padora
¢ uH(popManueii:

OpUEHTHUPOBAThCS B PA3JIMYHBIX HMCTOYHUKAX HHPOpMauu (TEKCTe Y4eOHOro
nocoOusi, HayYHO-TOMYJISIPHON JIUTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHEeTE), aHaTN3UPOBaTh HH()OPMAITUIO PA3IMIHBIX
BUJIOB M (OpM MpencTaBieHUs, KPUTHYECKU OILIEHUBaTh €€ JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH; (DOPMYITUPOBATH 3aMPOCHI M IPUMEHSAThH Pa3IUIHBIC METOBI TIPU
MOUCKE U 0TOOPE
ouosiornyeckod uHGOpMaALlUU, HEOOXOAUMOM Il BBIMOJHEHUS YYEOHBIX 3ajady;

MprUOOpETaTh OIBIT UCTIOJIB30BaHMS HHGOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIIOJBb30BAaHUS DPa3IMIHBIX
MTOMCKOBBIX CHCTEM; CAMOCTOSITEIIBHO BBHIOMPATH ONTHUMATBHYIO (JOPMY TPEACTABICHHUS
OHoJI0THYECKOM
uHdopmaruu  (CxeMbl, TpaduKu, OAUArpamMMmbl, TaONUIbI, PUCYHKH U JPYroe);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA MPU pabOTe ¢ OMOIOTHYECKOM
uHpOpMaIuel: TPUMEHATh XHUMHYECKUE, (PU3NYeCKHe W MaTeMaTHYeCKHe 3HAKh W
CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPY, HOMEHKIIATYPY, UCTIOIB30BaTh U MPE0oOPa30BHIBATH
3HAKOBO-CHMBOJIMYECKHUE CPEIICTBA HATJISTHOCTH; BIIAJIETh HABBIKAMHU PACIIO3HABAHUS U
3alUThl HHPOPMALIUH, NH()OPMATMOHHOM
0e30MacHOCTH JTUYHOCTH.

KoMmMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBUS
OO01menue:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BCeX chepax KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHHU IO CYIIECTBY OOCYXKJaeMod TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIILHO BBITIOJHEHMS IpejiaraeMoi 3ajauu,
YUHUTBHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMN JAPYrUX YYaCTHUKOB JUAJIOTa WU
JIMCKYCCHUH); paclio3HaBaTh HeBepOajbHbIE Cpe/CTBa OOIICHMS, TMOHUMATh 3HAUYCHUE
COIIMAJILHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CUTyallMi, yMETh
CcMATYaTh KOH(IMKTHI U BECTH MEPETOBOPHI; BIAJIETh PA3IMYHBIMU CITIOCOOAMU OOIIIEHUS
Y B3aUMO/ICHCTBUS, IOHUMATh
HaAMEpPEHUS IPYTHUX JIOJICH, IPOSBIISATh YBAKUTEIHHOE OTHOIIIECHUE K COOCCETHUKY U B
KOPPEKTHOU hopme (hOopMyTUPOBATH CBOM BO3PAKEHUS;, PA3BEPHYTO M JIOTUYHO U3JIAraTh
CBOIO TOUKY 3PEHUS C UCIIOJIb30BaHUEM SI3bIKOBBIX

CpE/CTB.
CoBMecTHASA 1€ATEILHOCTD:
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IOHMMATh U UCII0JIb30BATh IPEUMYIIIECTBA KOMAaHAHON U HHIUBUAYAIbHON pabOThI
[P pELIEHNN OMOJIOTHYECKON MPOOIIEMbI, 000CHOBBIBATH HEOOXOIMMOCTh TPUMEHEHUS
IpyNNoBbIX (OPM B3aUMOAECUCTBHS ITPU PELLICHUHU Y4eOHOM 3a1a4u; BBIOMPATh TEMATUKY
U METOJIbl COBMECTHBIX JEHCTBUI ¢ yU€TOM OOIINMX UHTEPECOB
U BO3MOXKHOCTEM KaXIOro 4YJ€Ha KOJUIEKTHBA; IPUHUMATh I€JIM COBMECTHOM
JESITEIbBHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH
JEHCTBUS 10 €€ TOCTUKEHUIO: COCTABIISATh IUIaH IEHCTBUH, paclIpeiesisiTh POJIU C YUYETOM
MHEHHUI y4aCTHUKOB, 00CYXIaTh pPE3yJIbTaThl COBMECTHON paOOThI; OIICHUBATH KAYECTBO
CBOEr0 BKJIA/Ia U KAKJOI0 YYaCTHUKA KOMAH/Ibl B OOIIUI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSM; MpeajaraTb HOBbIE MPOEKTHI, OLEHUBAThH
UJIEH C MO3UIMU HOBU3HBI, ODUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH; OCYILECTBIISATh
IIO3UTHUBHOE CTPATETUYECKOE NIOBEACHUE B PA3JIMYHBIX CUTyalUsX,

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

PeryasiTuBHBIC YyHHBEpPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Camoopranusamnus:
HCIIOJIb30BaTh OMOJIOTHYECKIE 3HAHMS JJIsI BBISIBIICHUS TIPOOJIEM U UX PEIICHUS

B JKM3HEHHBIX W y4E€OHBIX CUTYyalHUsX; BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUUN
LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUAX M MOCTYIIKaxX IO OTHOIIEHUIO K
KUBOW IIPUPOJE, CBOEMY 3I0POBBIO M 310POBBI0 OKPYKAIOIIUX; CAMOCTOSATEIBHO
OCYUIECTBJISITh TO3HABATEIbHYIO NESTEIbHOCTh, BBISBIATH MPOOJIEMBbI, CTaBUTh H
(dopMynupoBaTh COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHON ACSITEIbHOCTU U AKU3HEHHBIX
CUTyallUsiX; CaMOCTOSTEIbHO COCTaBJIATh IUIAaH pEIIeHUs MpoOJeMbl C Yy4ETOM
UMEIOLINXCS

pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEAIMOYTESHU; 1aBaTh

OLIEHKY HOBBIM CHUTYalHsIM;

paciupsaTh paMKH y4E€OHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN; enaTh

OCO3HaHHBINA BHIOOP, ApryMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO LIMPOKOW SPYAMIIMH B Pa3HbIX
00JacTsAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA M KYJbTYPHBIN
ypoBeHb. CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B IEATEIIBHOCTb,
OLICHMBAaTh COOTBETCTBUE PE3YJIBTATOB LEISAM; BJIAJIETh HAaBBIKAMHU ITO3HABATEIBbHOU
pediekcH Kak OCO3HAHMs COBEPIIAEMbIX EHCTBUN U MBICIUTENBHBIX MPOLIECCOB, HX
pe3yabTaTOB M OCHOBAHHM, UCIIOJIb30BATh MPUEMBI PEPIICKCUH ISl OLIEHKH CUTYalluH,
BbIOOpa BEPHOIO PEILICHHS; YMETh OLIEHMBaTh PUCKHM U CBOEBPEMEHHO MNPUHHUMATH
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PCIICHUA II0 UX CHHKCHHUIO, IIPUHHUMATh MOTHBBI H APTYMCHTBI APYIUX IIPHU aHAJIN3C
PE3YIbTATOB ACATCIBHOCTH.

IlpunsiTue cedst M APpyrux:
MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX MIPU aHATIU3€E PE3YIBTATOB JICSITEILHOCTH;
NpU3HABAaTh CBOE MPABO M MPaBO JAPYrMX Ha ONIMOKHU; pa3BUBATh CIOCOOHOCTH
MOHUMATh MU C MO3UIIMH PYTOTO YeIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbTarhl ocBoeHus nporpammbl COO mo Ouonorun Ha 0a30BOM
YPOBHE BKJIIOHAIOT crienupuueckue s ydyeOHoro mnpeaMera «buonorus» HayyHbIE
3HaHHSA, YMEHHUSI U CHOCOObI JEWCTBUH 1O OCBOECHUIO, WHTEPIIPETALUU U
npeoOpa30BaHUI0 3HAHUM, BHUIbI JAEATEIBHOCTH MO TMOJYYEHHIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUI B pa3IMYHbIX YYEOHBIX CHUTyalUsX, a TaKXe B peajbHBIX
KU3HEHHBIX CUTyallUsIX, CBsSI3aHHBIX ¢ Owuonoruel. B mporpamme mnpenMeTHbie
Pe3yJIbTaThI MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 10 kiaacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OUOJIOTMH B CUCTEME Hay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHHbI
MUpPa ¥ Hay4yHOTO MHPOBO33PEHHS, O BKJIAJAE€ POCCHUICKUX U 3apyOeKHBIX
y4€HBIXOMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHOW IPAMOTHOCTH YEJIOBEKA IS
pElICHUs] JKU3HEHHBIX 3a/ay; YMEHHE pacKpbIBaTh COJAEpKaHHE OHOJIOTUYECKUX
TEPMUHOB U TOHSATUN: >KU3Hb, KIIETKA, OpraHu3M, MeTadonu3M (0OOMEH BEUIECTB U
IpeBpallleHUe YHEPTUU), TOMEOCTA3 (CaMOPETyIISLMs), YPOBHEBAasT OPraHU3alUsl )KUBBIX
CHUCTEM, CAMOBOCIIPOU3BEICHUE
(penpoyKusi), HaCJAEACTBEHHOCTh, U3MEHUYMBOCTD, POCT U PA3BUTHE; YMEHHE U3J1aratb

OHoOrHYecKre TeOpuH (KJIETOUHasi, XpPOMOCOMHA,
MyTaIMOHHAsI, [IEHTPaIbHAas JOrMa MOJICKYJISipHOM Onosioruw ), 3akoHs! (I'. Mennens,
T. Moprana, H.1. BaBunoBa) u ydyenus (0 HE€HTpaX MHOro0Opa3usi U MPOUCXOKICHUS
KyJapTypHbIX pacTteHuil H.M. BaBunoBa), onpenensiTe rpaHulbl KX MPUMEHUMOCTH K
KUBBIM CHCTEMaM; YMEHHE BJIaJ€Th METOJaMHM HAYyYHOTO MO3HAaHUS B OHOJIOTHH:
HaOIr0IEHNE
U ONHCAHWE >XMUBBIX CHUCTEM, MPOLIECCOB W SBJICHUW, OpraHu3als M MpPOBEJCHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIIBH)KEHHE TUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTU
MEXIYy HUCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHHE TMIOJYYECHHBIX PpEe3yIbTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUN U 3aKOHOB, YMEHHUE JENATh BBIBOJBI Ha
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OCHOBAHHWH TIOJIYYCHHBIX PE3yJbTaTOB, YMCHHE BBIJICIATH CYIICCTBCHHBIC NPHU3HAKU
BHUPYCOB, KJICTOK ITPOKAPHOT

Y DYKapHUOT, OJHOKJIECTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOECHHOCTH IIPOIIECCOB:
oOMEHa BEIECTB W IMPEBpAICHUS SHEPTHH B KIETKe, (DOTOCHHTE3a, IJIaCTHYECKOTO U
DPHEPreTUYECKOTO0 OOMEHa, XEMOCHHTE3a, MHTO3a, Meio03a, OIUIOJOTBOPEHUS,
Pa3MHOXEHUS, UHANBUIYATLHOTO Pa3BUTHSI OPTaHU3Ma

(oHTOTEHE3);

yYMCHHUE TIPUMCHSTH TOJTyICHHBIC 3HAHMS JIJI1 0ObSICHCHHS OMOJIOTHICCKUX
MIPOIIECCOB | SBIICHUM, JIJISI PUHATHS MTPAKTUYCCKUAX PEIICHUI B TIOBCETHEBHOM KU3HU
C IIETTBI0 00ecTieYeHMs 0€30ITaCHOCTH CBOETO 3I0POBBS U 37J0POBBS OKPY>KAFOIITUX JIFOICH,
COOJIFOZIEHUST HOPM T'pPaMOTHOTO IIOBEJICHHUS B OKPYXKAIOIICH IPUPOIHON cpere,
MOHMMAaHUE HEOOXOIUMOCTH HWCIIOIB30BAHUS JOCTIKCHHH COBPEMEHHON OHMOJIOTHH U
OMOTEXHOJOTHM JUIsl  pPallMOHAJILHOTO  IPUPOJIONOIL30BAHUS;, YMEHHE PpeIIaTh
aJIeMEHTapHbIE TCHETHYECKHE 3a]]a4i Ha MOHO- U JTUTHOpHIHOE
CKpeIlIMBaHWe, CIEIJICHHOE HacleI0BaHUE, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEITMBaHUS IS TpeCKa3aHWs HAcIeAOBaHWS TNPH3HAKOB Yy OpPraHU3MOB;, YMEHHC
BBITIOJTHATD JTA0OPATOPHBIE U IPAKTUUECKHE PaOOTHI, COOIOAATh ITPaBHIIa

npu padbore ¢ ydyeOHbIM U JIa0OPATOPHBIM OOOPYAOBAaHHUEM; YMEHUE KPUTHYECKH
OLICHMBATh M HHTEPIPETHUPOBaTh HH(MOpPMALMIO OUOJOTUYECKOTO  COJEp)KaHus,
BKJTFOYAIOIIYIO MICEBIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX UCTOYHUKOB (CpPEICTBa MAaCCOBOM
uHbOpMaIlMK, HAYIHO-TIOMYJISIPHbIE MaTE€pHalbl), STUYECKHE AaCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUM B OWMOJNOrMM, MEIUIUHE, OWOTEXHOJIOTUH; YMEHHE CO3/1aBaTh
coOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111as

OMOJIOrMYecKy0 MH(GOPMALMIO U3 HECKOJIbKUX MCTOUYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIE pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buosnorus» B 11 kiaacce
JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE W POJIU OMOJIOTHUH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MHpa H HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJEC POCCUHUCKUX U 3apyOeKHBIX
y4E€HBIXOMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKITMOHATHHOW TPAMOTHOCTH YEJIOBEKA IS
pelieHus )KU3HECHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJEpKaHHE OMOJOTUYECKUX TEPMUHOB U TIOHSTHM: BH]I,
NONYJISIIUs, TEeHOMOHI, DBOJIOIHUSA, JABUXKYIIHME CUIbl ((aKTOphl) SBOJIIOINUH,
MPUCTIOCOOJICHHOCTh  OPTraHW3MOB, BHUA000pa30BaHUE, DSKOJIOTHMYECKUE (HaKTOPHI,
IKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEAYLICHTHI, e MUTAHUS, YKOJIOTHYECKas
nupaMmuja, OuoreorneHo3, Ouocdepa; yMEHHE WH3JaraTb OHOJIOTHYECKHE TEOPUH
(aBomonionHas Teopus Y. JlapBuHA, CHHTETHUYECKash TEOPHS DSBOJIONWU), 3aKOHBI U
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3aKOHOMEPHOCTH (3apojplmieBoro cxoacrBa K.M. bapa, uepenoBaHus TIJIaBHBIX
HampaBieHuit u myrted osBomonmu A.H. CeseprioBa, yuenuss o Ouochepe B.H.
BepHazckoro), onpenensaTe rpaHULbl UX NPUMEHUMOCTH K JKUBBIM CHUCTEMaM; YMEHUE
BJIAJ€Th METOJJAMU HAYYHOI'O [TO3HAHUS B OMOJIOTUU: HAOIIOICHHE
U OIMCaHUE >KUBBIX CHUCTEM, MPOIECCOB U SBJICHMIA, OpraHM3alis U MPOBEICHUE
OMOJIOTMUECKOTO HKCIIEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl, BBISIBICHHUE 3aBUCHMOCTH
MEXJy HCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHHE IIOJyYEHHBIX PpE3yJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHITHM, TEOPUN U 3aKOHOB, YMEHHUE JeJIaTh BBHIBOJABI Ha
OCHOBAaHUMU INOJYYEHHBIX PE3YJbTATOB; YMEHHUE BBLIECIATh CYLIECTBEHHbIE NPHU3HAKU
CTpOEHUS OMOJIOTUYECKUX OOBEKTOB: BUOB, NOMYJISILMMA, TPOAYLEHTOB, KOHCYMEHTOB,
PEAYLEHTOB, OMOTEOIIEHO30B M YKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa, BU000pa30BaHUsA, MPUCHIOCOOICHHOCTH
OpPTaHU3MOB, JAEUCTBUS HKOJIOTUYECKUX (DAKTOPOB HA OpTraHU3MBI, TIEpEHOCA BEIIECTB U
MOTOKa DHEPTUM B HKOCHUCTEMAax, aHTPOMOTEHHBIX M3MEHEHHUU B HKOCHUCTEMAax CBOEH
MECTHOCTH, KPyTOBOPOTa BELECTB U OMOr€OXMMUYECKUX LUKIOB B OMocdepe; yMeHue
NPUMEHATH TOJYYCHHbIE 3HAHUA I OOBSCHEHUS OHOJOTHYECKHX IMPOILECCOB U
SBJICHUH, U1 NPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM JKHU3HU C LIEJBIO
oOecrnieueHHss OE30MACHOCTH CBOErO 3J0POBBbS M 3/I0POBbS OKPYXAIOIIMX JIIOJIEH,
COOJNIOACHUST HOPM TPAaMOTHOTO TIOBEJEHHUS B OKpYKaIOMIEH MPUPOTHONW Cpene,
NOHMMaHKE HEOOXOIMMOCTH UCIIOJIb30BAHMSI TOCTHXKEHUN COBPEMEHHOM OMOIOTHH IS
paIMoHaIBLHOTO MPUPOAOIIOIB30BAHNS;, YMEHUE PEIIaTh JJIEMEHTapHbIE OMOIOTHYECKHE
3aJ]a4M, COCTABIISITH CXEMBI
NEpeHoca BEUIECTB M SHEPTrUU B IKOCHCTEeMax (IeMH MHUTAHWA); YMEHHUE BBITIOTHSTH
Ja00paTOpHbIE U MPaKTUUECKUE padoThl, COOIOAATh MTpaBUIIa
npu padbore ¢ ydyeOHbIM U JIa0OPATOPHBIM OOOPYJOBAaHUEM; YMEHHE KPUTHUUYECKU
OLICHMBATh M HWHTEPNPETHUPOBATH HH(MOpPMALMIO OHOJOTUYECKOTO  COJEpKaHus,
BKJIFOYAIOLIYIO [ICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHbIX UCTOYHUKOB (CpPeICTBa MaCCOBOM
uH(popMalMy, HAyYHO-NIOMYJISIPHBIE MaTepualbl), pacCMaTpuBaTh IJ10OATbHBIC
HKOJIOTUYECKUE MPOOJIEMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHWIO K HUM
COOCTBEHHYIO TIO3MIIMIO; YMEHHE CO37]aBaTh COOCTBEHHBIC IMHUCHMEHHBIE M YCTHBIC
cooOuieHusi, 00o0mas OHOJOTUYECKYI0 HH(POpPMALMIO U3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOIOTHH.
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TEMATUYECKOE
IMNJJAHUPOBAHUE
10 KUIACC
Haumenosanue
Ne KomnuecTBo OCHOBHBEIE BUJIBI JIEATEIILHOCTH
pa3aenoB U TEM [IporpamMmmuoe coaepxkaHue
/1 4acoB 00yyJaroImuxcs

y4eOHOTro IpeMeTa

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
(bopMHUpPOBaHUU COBPEMEHHOUN HAYUHOM
KapThHbl MUpa. Cucrema
OMOJIOTUYECKUX HAYK.

Jemoncmpavuu:

Topmpemuwi: Y. [lapBun, I'. Mennens,
H. K. Kosbros, x. Yorcon u ®@. Kpuk.
Tabauywvl u cxemol: «MeTOABI TO3HAHUS
YKUBOM 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
paszensl OMOJIOTHU B COOTBETCTBHE 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).

Hemoncmpauyuu:

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

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

Tabnuywvl u cxemol: «MeTOBI TO3HAHUS
YKABOW MPUPOIBI».

Jlabopamopnvie u npakmuueckue
pabomul:

[Tpaktruueckas pabora Ne 1.

«Mcnonp30BaHKe pa3InYHBIX METOJ/IOB
IPH U3YYCHHH OMOJOTHYECKUX
00BEKTOBY

KJIacCcupuKanus, MO/IeJIMPOBAaHHUE,
CTaTUCTUYECKass 00padOTKa JaHHBIX

HToro yacos 1o teme

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.
CBoiicTBa OMOCHCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3aiuu OUOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOUAHOKIIETOUHBIN,
OpTraHW3MEHHBIN, TOMYJISIIITUOHHO-
BHOBOM, AKOCHUCTEMHBIH (OH1O-
reOLIEHOTUYECKUI), OnOC(hEpHBIil.
Hayku, n3yyatoiue OMocucTeMbl Ha
Pa3HBIX YPOBHSX OpraHU3alUu.
Jemoncmpavuu:

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

PackpeIBaTh cojepkaHUE TEPMHHOB U
MOHATHH:  cuUcTeMa,  OHWoJIorHYecKas
CUCTEMA, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA JKHUBBIX CHCTEM,
OoOMEH BeNIeCTB, Pa3MHOXKEHHE, POCT,
pa3BUTHE, HACJICICTBCHHOCTb,
U3MCHUYHUBOCTb, pa3IpaxuMoCTh,
YHEPT03aBUCUMOCTb, YpOBHHU
OpraHm3anui  JKu3HH  (OmocucTeM).
XapakTepru3oBaTh TIPUHITUTIBI
OpraHu3alii OMOCHUCTEM: OTKPBITOCTD,
BBICOKAs YIOPSIIOYEHHOCTb,
CaMOPETYJISIIHS, UepapXUIHOCTD.
[lepeuncnarh yHHBEpCadbHBIE CBOMCTBA
YKUBOTO: CIMHCTBO XUMHYECKOTO
COCTaBa, pa3APaKUMOCTh, JIBWIKCHUE,
rOMeOCTa3, 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 |
CpaBHHMBATh TMPOSIBICHUS CBOWCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.

XapakTepu3oBaTh OCHOBHBIE
IIPOIIECCHI, MPOTEKAOIINE B
OuocucreMax: OOMEH BEIECTB U
peBpaIleHUe SHEPTUH,
CaMOBOCTIPOM3BEICHHUE,
camoperyisanus, pazsutue. Cobonath
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 XUuMUYeCKUX

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

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

JJIEMEHTOB B JKUBOM IPUPOILH.
Tabnuyvl u cxemsi: «llepuoanueckas
Ta0IHIa XUMUYECKHUX AJIEMEHTOBY,

«CTpoeHne MOJIEKYIIbI BOABDY

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

BeISBISITE  CBS3B MCXKAY COCTaBOM,
CTPOCHUEM  MOIJICKYJIBI XMMHYCCKOI'O
COCOAUHCHUA U €TI0 (byHKI_II/IHMI/I B KJICTKC
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3.2 | benxku. CoctaB wu benku. CoctaB u cTpoeHHe OCIIKOB. PackpeiBaTh conepkaHue TEPMUHOB H
CTpPOCHHE OEIIKOB AMHHOKHCIIOTB — MOHOMEpBI OeKOoB. | HOHSATHIL OCIKH, OJIMMEPBI, MOHOMEPEI,
He3aMeHIMELE - saMeHnMEle | AMUHOKHCIOTBI,  MENTUIHAas  CBA3b,
AMHHOKHUCIIOTHI. AMHWHOKUCIIOTHBIN TOIHIICITTHL, AICHATYPALHA.
_ | XapakTtepuzoBaTh O€NKH KakK KJjacc
COCTaB. YPOBHHU CTPYKTYpbl OEIKOBOM ..
OpraHUYECKUX COCIUHCHUIT,
MOJICKYJIbI  (TIepBUYHAs, BTOpUYHAS, KIacCHOHMIMPOBATE MX TO CTPOEHHIO
TPCTUYHAS U YCTBEPTHYHAS CTPYKTYPA). | (rnoOyispHble H GUOPHILIAPHbIC ek,
XHMUYCCKHE CBOMCTBA OCIIKOB. ePEYUCIIATh u XapaKTepru30BaTh
buonorundeckue GpyHKIMH OCIKOB. yHKIMK GenKkoB
Hemoncmpavyuu:
Tabauywl u cxemol: «CTpOCHHE MOJIEKYJIbI
OeKay.
Obopyoosanue: CBETOBOM MUKPOCKOII,
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 bepmMeHTOB 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:

JlaGoparopnas padota Ne 1. «3yuenue
KaTaJIMTHIECKON aKTUBHOCTHU
dbepMeHTOB (Ha IpUMepe 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), TUCaxapuabl
(caxapo3a, JJaKT03a) U TOJIHCaXapHIbI
(Kpaxmaj, TJIMKOTeH, 1eJIII0J103a).
buonornueckne GyHKIIUU YTIIEBOIOB.
B)0%0007013 8 TPUTIUIICPUIBI,

dbochomunuabl, CTepOUIbI.

['unpodunbHO-rUAPOGHOOHBIE CBONCTBRA.

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

Tabauywvl u cxemol: «YTICBOIBD,
«JIummaeny.

Obopyoosanue: 000pyI0BaHUE

PackpeiBaTh copepkaHUE TEPMHUHOB H
IOHATHUN: YIJIEBOJBI, MOHOCAaXapubl,
AUcaxapuipl, IOJIMCAXapUIbl, IIIFOKO3a,

puboza,  ge3okcupubo3a,  caxaposa,
JaKTO34, MajbTO3a, HEJUTION03a
(keTyaTka), Kpaxmarll, TJIMKOT'€H;

JUNUABI, TPUTIIAIEPUABI (KUPBI, Maclia),
dbochomunubl, CTEPOUIBI.
XapakTepu3oBaTh YIJICBOIBI, JTUIHIBI
KaK KJIACcC OpPraHUYEeCKUX COCTUHEHUH.
KiaccudumupoBath yrieBoabl U TUTHIBI
0 CTPOCHUIO; TEPEUUCIATh (PYHKIUU
YTJI€BOJOB M JTUTTHJIOB.

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
MoeKyiabl ATD».

Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaThl

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

IMOJIMHYKJICOTHUIHAS LCIIb

HYKJICOTHU,

(MOJTMHYKIEOTHT), KOMILUIEMEHTAPHOCT,
¢byukuuu JIHK (xpanenue u mnepenaua
HACJIEICTBEHHOW WH(MOPMALIMH); BUIBI
PHK (undopmarmonnasi, TpaHcopTHasi,
pubocoManpHasi); aaeHo3uHTpudocoar
(ATOD), MAaKpO3prudecKas CBS3b.
XapakTepu3upoBaTh HYKJICUHOBBIE
KHUCJIOTHI KaK XUMUYECKHE COCTUHEHUS U
HOCUTEIIN HACJIEICTBEHHOM
uH(popManuu.

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

CxemaTudecku M300pakaTh CTPOCHUE
HYKJICOTUJIOB, MOJIEKYJI HYKICHMHOBBIX
kucnot, AT®

36




buonorus. 10-11 knacce! (6a30BbIi YpOBEHB)

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,
MHUKpONpenapaTsl PaCTUTEIIbHBIX,
JKUBOTHBIX M OaKTEPUAIBbHBIX KIIETOK;
pUCYHKH ¢  MuUKpodoTorpapusiMu
KJIIETOK, IIOJy4YE€HHbIE C MOMOIIbIO
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 —  KIETOYHAasi 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,
MUHOIIMTO3),  9K30IMTO3,  KJIETOYHAas
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
AYKAPUOTUYECKOU KIeTKW», «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

[{uTomnnasma 1 €€ OpraHOH/IbI.
OnxHomMeMOpaHHbBIE OPTaHOU/IbI KJIETKH:
OIIC, anmapar I'onbaku, JTU30COMBL.
[TomyaBTOHOMHBIE OPraHOU/IbI KJIETKU:
MUTOXOH/JIPUH, TIACTH/IBI.
[IpoucxoxaeHue MUTOXOHAPUN U
mractua. Buasl mmactu.
HememOpaHHbIC OpraHOUIbI KICTKH:
puOOCOMBI, KJIETOYHBIN LEHTD,
LEHTPUOJIN,PECHUYKH, KIYTHUKH.
OYHKIIMY OPraHOUIOB KIJIETKH.
Bxirouenus.

Snpo — perysmATOpHBIN HEHTP KIIETKU.
Crtpoenue smpa: siepHas 000JIO0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO.

PackpreiBaTh cojepkaHHe€ TEPMUHOB U
NOHATUW:  IMTOIUIa3Ma, OPTaHOWJIEI,
sHpomnasmaruueckass  cetb  (OIIC),
anmapat ['obKuM, TU30COMBI, BaKyOIlb,
MUTOXOHPHH, TIIIACTH/IBI (XJIOPOTUIACTHI,
XPOMOIIIACTHI, JICHUKOIIIACTHI),
pHUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBII
LEHTP (ueHTpocoma), PECHUUKH,
KTYTUKH, BKJIIOYCHUS, SIIPO, sJIepHas
0000uKa, KapuoIulazMa, XpOMaTHH,
SITPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOEHUE 3YKAPUOTUIECKON
KJIETKH 10 H300paXEeHUsIM H Ha
MUKponpenaparax; KiacCu(puuupoBaTh
OpraHOU/IbI
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Xpomocomsl. TpaHCHIOPT BEMIECTB B
KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[IIBann, M. llIneiinen, K. bap,

P. Bupxos.

cxeml:

Tabnuyer  u «Ctpoenue

IYKAPUOTUYECKOUN KIIETKW», «CTpoeHue

JKUBOTHOM  KIIETKH», «CtpoeHne
pacTUTENILHOW  KIIETKW», «CTpoeHne
IIPOKAPUOTUYECKOU KJIETKU,

«CTpoeHue saapa KISTKN.
Obopyoosanue: CBETOBONM MHUKPOCKOIL,
MUKpPOIIpETapaThl  PAaCTUTEIBHBIX H
YKUBOTHBIX KJIETOK.

Jlabopamopnvle u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 2. «13yuenue
CTPOEHUS KIIETOK PACTCHHH, )KHBOTHBIX U
OaxkTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpernapaTax u uX OIMCaHUCH

B 3aBUCUMOCTH OT OCOOCHHOCTEHN MX
CTpPOCHHUS (omHOMEMOpaHHBIE,
IByMeMOpaHHbIe, HeMeMOpaHHBIC);
byHKIIAN

opraHonaa B KJICTKC.

ONKCHIBATH KaKJI0TO
XapakTepu3oBaTh KIETOYHOE S/IPO KaK
MECTO XpaHEeHUsl, epeaayuu (yABOECHUE
XPOMOCOM) U peaanu3aiuu
(TpaHCKpUILINS) HACJIECTBEHHON
uH(pOpMAIUHU KIETKU.

[lepeunciaATh 1 ONUCHIBATH KOMIIOHEHTBI
a51pa u ux (QyHKIINH;

CxemaTH4HO U300pakaTh CTPOCHHE
PaCTUTENIBHON U )KUBOTHOW KJIETKH.

OO0BACHATH OMOJIOTHYECKOE 3HAUECHUE
TPaAHCTIOPTa BEIIECTB B KJIETKE

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
IpeBpaIIeHue YHEePTun (METaboIU3M),
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 GOTOCUHTE3A AJIS KU3HU Ha
3emne. BimsiHue ycnoBui cpenbl  Ha

(dhoTOCUHTE3 U CITOCOOBI OBBIIIICHUS €TI0

MPOAYKTUBHOCTH y KYJIbTYPHBIX
PaCTEHUMN.

XeMOCHHTE3.

XeMOoCUHTE3UpYyIoIue  OaKTepuu.

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

JTUCCUMUJISIINS, DHEPTETUICCKUN 0OMEH,
dboTocuHTE3, POTONNU3,
dbochopunupoBaHue, MEPEHOCUHK
POTOHOB, XEMOCHHTES.

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

BBISABISITE MPUYUHHO-CIICICTBEHHBIE
CBSI3U MEXK/Ty TOTJIOIIEHUEM COJTHEUHOMN
SHEPTUU XJIOPOPHILIOM U CHHTE30M
Monekyn ATO.

CpaBHMBaTh UCXOJHBIC BEIIECTBA,
KOHEYHBIC MTPOTYKTHI M YCIOBHS
IIPOTEKAHUsI peakIui 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. IPHEKTUBHOCTh
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
TUTACTUYECKOTO U SHEPTeTHUECKOTO
oOMeHa B KJIETKE; yCTaHABIMBAThH
B3aMMOCBSI3b MEXKTY HUMHU.

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

OnuchIBaTh 3Talbl  YHEPTETHUECKOTO
oOMeHa (TTOArOTOBUTENBHBIN,
OECKHUCIOPOAHBIN, KHUCIOPOIHBIM) U
CpaBHUBATb MX  MEXAy  COOOI.
XapakTepu3oBaTh PEAKIMK TIIHMKOJIN3A,
OpOo’KeHMs, KJIETOYHOrO  JIbIXaHUS;
BBISIBIISAITH  MPUYMHHO-CIIEJCTBEHHBIC
CBSI3U MEXKy TJIMKOJIU30M, KIETOYHBIM
JBIXaHUEM U CUHTE30M MOJeKysl ATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTH

6CCKI/ICHOPOJIHOFO H  KHCIIOPOAHOIO
JTaIloOB
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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,

['eHeTnueckuii KO U €ro CBOMCTBA.
Tpanckpuniuss — MaTpUYHBIA CHUHTE3
PHK. Tpaucnsuus — OuocunTe3 Oenka.
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 nBoenne JIHK u Tpanckpunums»,
«brocunTe3 OeaKay

pubocoMa, IEeHTpalibHas JOTMa,
MOJIEKYJIsIpHAsi OMOJIOT .

OnpenensTe CBOMCTBA T€HETUYECKOTO
KoJla (TPUILIETHOCTh, OJHO3HAYHOCTb,
BBIPOXKIECHHOCTb, YHUBEPCAIBHOCTB,
HETMEePEeKPHIBAEMOCTb, HEMPEPHIBHOCTD).
OnuceiBaTh JTarlbl peann3anuu
HACJIEJICTBEHHOW MH(GOpMAIUU B KIIETKE.
CpaBHMBAaTHL  pEAKIUM  MATPUUHOTO
cunte3a mosekysn PHK u Genka B kneTke
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4.4 | HeknerouHble 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
BUpycamMu. Bupyc ummyHomeduimTa HOIJICTORHYIO bopmy HIHH,
yenopeka (BUY) — Bo30yauTens CIIM da. 0COOEHHOCTH CTPOCHHS "
OOpatHasi TpaHCKpUIILIUS, peBepTaza u | KU3HCIACATCIBHOCTH BUPYCOB.
WHTETpa3a. [TpodmrakTuka | OnuchIBaTh KU3HEHHBIA LMK BUPYCOB
pacrpocTpaHEHUs BHUPYCHBIX | HIMMYHOJE(ULINTA YEJIOBEKA; pa3INdaTh
3a00JIeBaHUH. 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
0aktepuodara. sHIIeaTUT,
Obopyoosanue: MOACIH CTPYKTYPhI BUY-undexims)
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 CTAAUAX
MHUTO3a. buojornueckuii CMbICII MUTO3a.
[Iporpammupyemasi THOCTH KIETKH —
aroITo3.

PackpbiBaTh copepkaHWe TEPMHUHOB U
MOHATHI: KIICTOYHBIN UK, UHTEpda3a,
penyIUTMKaLus, XpOMOCOMa, KapUOTHII,
rarIONIHBIN, JIUTLIOW THBIM
XPOMOCOMHBIA ~ HA0Op, XpPOMATHU/IBI;
MHUTO3 €ro cTaauu: npodasa, Mmeradasa,
anadasa, Tenodasa.

OnuceIBaTh )KU3HEHHBIN LIUKJ KIETKU;
MEPEUUCIISITh W XApaKTEpU30BaTh
MIEPUOIbI KJIETOYHOTO AKJIA,
CpaBHUBATh HUX  MEXAYy  COOOM.
OnuceiBaTh  CTPOCHUE  XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HA0OPHI KIETOK.

CpaBHUBATh CTaAUN MUTO3A.

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

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

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

Jlabopamopusle u npakmuyueckue
pabomul:

JlaGopatopHas padota Ne 3.
«HaObmroienre MuTO3a B KJIETKaxX
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 Pa3MHOKCHHUC.
I/ICKYCCTBGHHOG KJIOHUPOBAHUC
OpraHn3MoB, €10 3HAYCHHC JJI
CCJICKIIUH.

[TotoBOE pa3MHOKECHHUE, €TI0 OTIUYHUS OT
0ecmoJIoro.

Hemoncmpayuu:

PackppiBaTh conepkaHue TEPMHUHOB
U TIOHATUN: pPa3MHOKEHHE, KIIOH,
MIOJIOBBIE KJIETKA (rameTsl),
SIMIIEKJIETKA, CIIEpMATO30M/I, 3UTOTA,
JIeJIeHe  HaJaBO€,  IOYKOBAHUE,
CIIOPYJISIITHS, dbparmeHTanus,
BEreTaTUBHOE pa3MHOXKEHUE,
CEMEHHOE pPa3MHOKEHUE, OTbIJICHUE,
JBOMHOE OIJIOJJOTBOPEHHE, TIOJIOBBIE
KeJe3bl, CEMEHHUKH, SIMYHUKH,
OTUIOJIOTBOPEHUE (Hapy>kHOE,
BHYTpPEHHEE).
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Tabnuyer  u  cxemvl: «Dopmbl
Pa3MHOXXEHHS OPTaHU3MOBY, «JIBoliHOE

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

pa3MHOXeHue pacteHui», «CrpoeHue
MOJIOBBIX KJIETOK»

XapakTepu3oBaTh OCOOEHHOCTH  H
3HaueHWe OecroJoro W  IOJIOBOTO
CIIOCOOOB  pa3MHOXKEHUs. BbIaensTh
Oecrosioro

BUbI Pa3MHOKCHUA,

BBLISIBIIATE B3aHUMOCBSI3HU MEXITY
dbopmamu 1 crrocodaMu pa3MHOKEHHS,

1 UX OMOJIOTHYECKUM 3HAUYEHHUEM.
Brnagets mpuémamMu BeET€TaTHBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX PaCTCHUI
(Ha MprMepe KOMHATHBIX ).
XapakTepu30BaTh MOJIOBBIC KICTKHU:
STATICKIICTKH, CIIEPMATO30UIbI; BBISIBIISATH
0COOEHHOCTH

VX CTPOECHHUS

51



buonorus. 10-11 knacce! (6a30BbIi YpOBEHB)

5.3

Meiios

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

Hemoncmpayuu:

Tabauyvl u cxemul: «JleneHne KICTKM,
«Menos».

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

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

XapakTepu3oBaTb MeHO3 Kak CcIrocod
KJIETOYHOI'O JIEJICHUS; OUCBIBATH MEHO03
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,
SUIIEKIIETKA) — CIEPMATOre€HE3 U OOTECHE3.
OcoOeHHOCTH CTpOEHUS SUIEKIETOK U
CIIEPMAaTO30UJIOB.

OmnonotBopenue. [lapTeHorenes.
Hemoncmpayuu:

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

Obopyoosanue: wmonaenb MeTadaszHOU

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

Jlabopamopuwie u npakmuueckue
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;
MIOJIOBBIE KJIIETKH )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 OMOpHUOHAIIEHOE Pa3BUTHE ¥ TIOHSATHIA: OHTOI'€HE3, SMOPHOTeHE3,
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;
dakTophl, CTHIOCOOHBIC BBI3BIBATH

BPOXIACHHBIC YPOACTBA. Poct n Pa3BUTHUC

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

Hemoncmpavuu:

Tabnuyvl u cxemwvl: «OCHOBHBIE CTaUU
oHTOreHesa», «lIpsmoe u Henpsmoe
pa3BuUTHE», «/{BOMHOE OILIOAOTBOPEHUE
Yy LBETKOBBIX PACTCHUI»

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

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

OnpenensTh dTanbl SMOPUOHATEHOTO
Pa3BHUTHS XOPJIOBBIX Ha CXeMaxX U
nperaparax ¥ OMUCHIBATh MPOIIECCHI,
MIPOUCXOIAIINE HA KaXKOM dTarle.
CpaBHUBATH IEPUOJIBI OHTOTEHE3A;
IPsIMOE W HETIPsIMOe (JIMYUHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIITN YEJTOBEKA U IPYTUX
XOPOBBIX.

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
CTAHOBJICHHMH I'eHeTHUKH. BKiazg
POCCUNCKHUX U 3apyOCIKHBIX YUCHBIX B
pa3BUTHE TEHETUKH. MeTOAbI
IeHETHKH

(TUOPHUIOTOTUYECKHUH,
LIMTOrCHETUYCCKUH,
MOJICKYJIIPHOTCHETUICCKUM ).
OCHOBHBIC T'€HETUYCCKHEC
I'eneTnueckas

HOHSTHS.
CUMBOJIMKA,
UCIIOJIb3yeMasi B CXeMaX CKpPEIIMBaHUM.
Hemoncmpavuu:

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

H. B. Tumodees-PecoBckuii.

Obopyoosanue: MOAENb- alTTUKAIUS
«MoHOrHOpUAHOE  CKpEIIMBAHUEY,
repOapuii «I'opox moceBHOII»

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSATHI: T€H, TeHOM, TEHOTHTI, (DEHOTHTI,
XPOMOCOMBI, aJIJIeJIbHbIC TEHBI (QJIJIENH),
TOMO3HI0Ta, reTepo3nuroTa,
JIOMUHAHTHBIN MIpU3HAK (ren),
peueccuBHbI Npu3HaK (T€H), Yucras
JIUHUS, TUOPHI.
[lepeunciaTh M XapaKTepU30BaTh
METO/Ibl T€HETUKH: THOPUIOIOTMYECKUH,
LIUTOT€HETUYECKUN,
MOJIEKYJISIPHOT€HETUYECKUM;
JOMUHAHTHBIE U PELECCUBHbBIE TPU3HAKU
pacTEHU U )KUBOTHBIX.

[Tonw3oBaTbes FeHETUYECKOMN
TEPMUHOJIOTHEH UM  CUMBOJIMKOHN
JUJIS 3alICU 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
JOMUHUPOBAHUSA. 3aKOH pacIlEIICHUS
IPU3HAKOB. [ MnoTe3a YMCTOTHI raMer.
[TostHOE M HENMOJIHOE JOMUHUPOBAHHUE.

PackpsIBaTh comepxaHue TEPMUHOB U
HOHATHH: MOHOTHOpHUIHOE
CKpEILUBaHUE, dbenoTunuyeckue
TpyNNbl, THOPUIOIOTUYECKUI METOJ,
YUCThIC JIMHUHU, JOMHUHUPOBAHNUE T€HOB
(MoHOE, HEMOJHOE), PACIICIUIEHUE B
IIOTOMCTBE.

OnuceIBaTh MCTOJUKY ITPOBCACHHA

Hemoncmpayuu:

lopmpemuwi: I'. Mennens.

Tabnuyvt u cxemwvl: «MoHOTHOPHUIHOE
CKpEILMBAHUE U €T0 IUTOr€HETUYECKAs
OCHOBa», «3aKOH PAaCUICIUICHUSI U €ro
[UTOTE€HETUYECKasi OCHOBa», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:  MoJeNU-aNIUIMKAIIUN
«MoHorubpuanoe CKpEIIUBAHUEY,
«Hemnonnoe JOMUHUPOBAHUEY,
repOapuii «I'opox moceBHOII»

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

PackpeiBaTh  comepkaHue  3aKOHOB
eIMHOO00pa3usi TUOPUIIOB  TEPBOTO
MOKOJICHUSI U 3aKOHA PacCUICIUICHUS.

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

CKpPCIIUBAHUA, OOBSICHSITH €ro
MHUTOJIOTMYCCKUEC OCHOBBI H PpCIIATb
TCHCTHUYCCKUC 3aga4u Ha

MOHOTHOPHUIHOE CKpEIIMBAHNE
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6.3

Jlurubpunoe
CKpellluBaHue. 3aKOH
HE3aBUCHUMOTO
HaCJIeI0BaHUs
MIPU3HAKOB

JurubpuaHoe CKpeluBaHue. 3aKoH
HE3aBUCUMOTIO HacCJIEIOBAHUA

IIPHU3HAKOB. ]_II/ITOFGHCTI/I‘-IGCKI/IG OCHOBbBI

JUTHOPUIHOTO CKpELIMBaHUA.
AHanu3upyromee CKpEILBaHUE.
Hcnonb3oBanne AHAIM3HPYIOLLErO
CKpEUIMBaHUsA s OIpEAeNICHUs

TE€HOTHIIA OCOOH.

Hemoncmpavuu:

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

Obopyoosanue: MOJCIb- aNTUTUKALIUS

«JIuruOpuHOE CKpEITUBAHUE)

PackpbiBaTh cojaepkaHUE€ TEPMHHOB H
MOHATUI: JTUTHOPUIHOE CKPEIIUBAHUE,
AHATM3UPYIOIIEE CKpEIIMBaHUE.
OnuceiBath OnbITEl I. MeHneas 1o
VW3YyUYCHUIO HACJIEAOBaHUS JBYX Iap

IMPU3HAKOB y ropoxa ITIOCCBHOTIO.

PackpeiBats COZIEpIKaHUE 3aKOHA
HE3aBUCUMOTO HaCJICJOBaHUs
IIPU3HAKOB. [IpumenaTH

MaTeMaTHYECKU pacdeT ¢ IOMOILbIO
METOJA MEPEMHOKEHUS BEPOSATHOCTEU U
3alUCh C TMOMOIIBIO (PEHOTUITUYECKUX
pPagUKaJIOB pAaCILEIUICHUs NPU3HAKOB Y
MOTOMKOB MO (DEHOTHUITY U TEHOTHITY.

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

CKpEIIMBaHusl, OOBSICHSTD ero
IIUTOJIOTUYECKUE OCHOBBI W pellaTh
T€HEeTUYECKHUE 3a7]a4i Ha JUTUOPUIHOE
CKpEIIMBaHUE
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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.

['eneTnyecKkue KapThl.
Hemoncmpavuu:

Ilopmpemuwi: T. MopraH.

Tabnuyvr u cxemwvl: «Meio3y,
«I'eHeTHUECKNE KapTHI pACTECHUH,
JKUBOTHBIX U YEJIIOBEKAY,
«B3auMopeicTBIe auieTbHBIX TEHOBY.
Obopyoosanue: MUKpoOIIpenapar
«dpo3oduna» (Hopma, myTauu GopMbl
KPBUILEB U OKPACKHU Te€Ja), MUKPOCKOTI,
Mozenb-anmukanus «Ilepexkpéct
XPOMOCOMY.

Jlabopamopuwie u npakmuueckue
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
XPOMOCOMHOW TEOPUU
HacliencTBeHHOCTH T. MopraHa,;
packpbIBaTh conepkanue pabotsl T.
Moprana no cuenieHHOMy
HACJICJOBAHUIO T€HOB U IPUYUHBI
HapyLIEHUs CLUEIJICHUS MEX1y TeHaMHU.
3anuchIBaTh CXEMbI CKPEIIUBAHUS TIPU
CLICTJIECHHOM HacJeI0BaHUH, OOBACHATD
IPUYHUHBI PEKOMOMHALIK T€HOB,
ONPENEIIATH YACIIO TPYIII CLETUICHUS
I€HOB; PEIIaTh FEHETUYECKUE 3a1a4u Ha
CLIECTICHHOE HACJIEIOBAHUE
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y 1p030( Uikl Ha TOTOBBIX
MUKpOITpenapaTax»»

6.5

I'eneruka noma.
Hacnenosanue
MPU3HAKOB,
CIIETIJICHHBIX C ITOJIOM

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

Tabauysl u cxemol: «['eHeTruka momnay,
«3aKOHOMEPHOCTHU HACJIEI0BaHUS,
CUEIJIEHHOTO € nojomy», «Kapruotumnsl
YEJI0OBEKA U JKUBOTHBIX)

PackpeiBaTth conepkaHue TEPMHHOB 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.
CpaBHuBath 3aKOHOMEPHOCTHU
HACJICOBAaHUsl IIPU3HAKOB, CILETUICHHBIX
U HE CLEIVICHHBIX C IMojoMm. Pemars
ICHETUYECKUE 3a/1a4d Ha HACJICAOBAHUE
CLICTJICHHBIX 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  M3MEHYUBOCTH.
BapuanuonHnslil psg v BapuallMoHHAs
kpuBas. Hopma peakuuu mnpusHaka.
KonuuecTBeHHbIE ¥ KayeCTBEHHBIC
NMpU3HAKK W UX HOpPMa pPEakIUu.

N3MCHYMBOCTH.

PaCKpBIBaTI) COACPIKAHUC TCPMUHOB U

TTOHSITUM: N3MCHYUBOCTD,
HaCJICACTBCHHAA HU3MCHYHUBOCTD,
HCHACJICACTBCHHAsA N3MCHYUBOCTD,

MOMU(PUKAINIMOHHAS ~ U3MEHYUBOCT,
BapUALMOHHBIA  psii,  BapUaHTa,
BapuallMOHHAasi  KpuBasi, IMPHU3HAK,
HOpMa peaKkIuu, KOJIMYECTBEHHBIE U
Ka4E€CTBEHHBIEC MPU3HAKU.

CBoiicTBa Moau(UKAITUOHHON Knaccudunmposathb BUJIBI
W3MEHYNBOCTH. W3MEHYNUBOCTH U BBISIBIISITH UX
Jlemoncmpayuu: OMOJIOTHYECKHE OCOOCHHOCTH.
Tabauyvl u cxemwvi: «Buapr [Tepeuncists CBOWCTBA

U3MEHUYUBOCTHY, «MoauduKaoHHas
WU3MEHYHUBOCTD.

Jlabopamopnvle u npakmuueckue
pabomul:

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

MOJIU(PUKAIMOHHON U3MEHUYUBOCTU W
OOBACHSTH €€ 3HAUCHHUE JJII OPTaHNU3MOB.
Paznuuars KOJINYECTBEHHBIE 151
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
U3MEHYNBOCTb.

Knaccudukamus  myranuid:  TCHHBIE,

XPOMOCOMHBIE, TEHOMHBIE.
YacToTa 1 NpUYMHBI MyTaLUH.
MyrtarenHnbie  (QaKTOpBbI. 3aKOoH
TOMOJIOTUYECKUX  PSAIOB B
HaCJIEJICTBEHHON M3MeHUuBocTH H.
H. BaBuiosa. Buesnepnas
HACJIEICTBEHHOCTh U U3MEHYUBOCTb.
Jemoncmpavuu:

lopmpemuwi: I'. ne ®pus, H. 1. Bapunos.
Tabauywl u cxemwl: «MyTarmoHHas

PaCKpBIBaTI) COACPKAHNC TCPMHHOB H

TTOHSITH: HacJICJICTBEHHAas
N3MEHUYHMBOCTD, KOMOMHATHBHAS
N3MEHUYHMBOCTD, MyTalMOHHas
U3MECHYMBOCTh,  MYTaHT,  MYTallUU:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHBIC;

NOJIMIIJIONIHS, AHEYTUIOUAMS, MyTareHsbl.
XapakTepu3oBarTh HACJIEACTBEHHYIO
U3MEHUYMBOCTH; (OPMYJIHPOBATH 3aKOH
TOMOJIOTUYECKUX psI0OB B
HacJIeACTBeHHOU m3MeHunBoctu H. U.
BaBwiioBa u OOBSACHATH €ro 3HAYCHHE
TUISL OuoI0run " CEJICKLIUU.
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
OKPACKOM JINCTHEB.

Jlabopamopnvie u npakmuueckue
pabomul:

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

MyTalui, poiib (aKTOPOB-MYyTarcHOB.
CpaBHUBaTh BUJIbl MyTalluii; BBIABIATH
IIPUYUHBI HACJIEICTBEHHON
U3MEHYMBOCTH, UCTOYHUKH MYTareHOB
B OKpyXarmieil cpeae (KOCBEHHO).
XapaxkTepu3oBaTh BHEAIEPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTD
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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,
HacCJIeICTBEHHBIC OOJIE3HM:
(MOHOTEHHBIC, C HACJICIACTBCHHOU
IPEIPACIIOIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETHUECKOE
KOHCYJIbTHPOBAHUE.

[TepeunciaTh 0COOEHHOCTH U3YUCHUS
TE€HETHUKU YEJIOBEKA; MPUBOJAUTH
IpPUMEPHI HACJIEICTBEHHBIX O0JIe3Hen
YeJI0BEKa, XapaKTepU30BaTh METOJIbI UX
npoUIAKTUKN; 000OCHOBBIBATH 3HAUEHUE
MEJIMKO-TE€HETHYECKOTO
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CtBonoBbIe KiIeTKH. [IpUHIIATIBI
3I0pOBOI0 00pasa >KU3HH, TUArHOCTHUKH,
PO MIIAKTUKY 1 JICUCHUS TEHETUICCKUX
OoJie3Hel. MenuKo-reHeThIecKoe
KOHCYJIbTUpOBaHUE. 3HAUCHHE
MEUIIUHCKON TeHETUKU B
MPEAOTBPAIICHUY U JICUCHUU
TreHEeTHYECKUX 3a00JI€BaHUN YEIOBEKa.
Hemoncmpavuu:

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

Jlabopamopnsie 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 OpraHu3mMoB, OCHOBbI OMOTEXHOJIOTUH
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b)

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.

[{eHTpbI NPOUCXOKACHUS TOMAIIHUX
YKUBOTHBIX.

Coprt, nopoja, mramm.

PackpsIBaTh copepikaHue TEPMHUHOB
Y TIOHATHUI: CEJEKIHsI, COPT, IOPO/a,
HITaMM, JOMECTHKAIINS, WIH
OJIOMalTHUBAHUE, HEHTPBI
MHOT000pa3usi M MPOUCXOKICHUS
KyJBTYPHBIX pacTeHuii u
KUBOTHBIX, ruOpUIN3aIs,
UCKYCCTBEHHBIN OTOOD.

Hemoncmpayuu:
H. W. Baswuos.
Tabauywt u cxemol: xapta «LleHTpbI

Tlopmpemui:

MHOr000pa3usi U HPOUCXOKICHUS
KYJbTYPHBIX pacTeHuit», «llopoabl
JOMallHUX JKUBOTHBIX», «CopTta
KYJBTYPHBIX PACTCHHI.

Obopyoosanue: MyISDKHA THIOAOB H
KOPDHEIUIOJOB  TUKUX (opM U
KyJIbTYPHBIX ~COPTOB  PAaCTEHUI;
repOapuii «CelbCKOX03IMCTBEHHBIC
pacTCHUS

Ha3piBaTh U cpaBHUBaTh OCHOBHBIC
STanbl pa3BUTHUS celieKuuu. M3marathb
yuenne H. U. BaBmioBa o meHrpax
MPOUCXOKICHUS KYJIbTYPHBIX PACTCHUH;
pa3iauyaTh IEHTPHl Ha KapTe Mupa,
CBSA3BIBATH HX MECTOIIOJIOKCHHE c
o4yaraMd BO3HUKHOBEHHUS JIPEBHEUIIIHNX
[ABWJIN3AIAH.

CpaBHMBaTh CcOpTa KYJbTYPHBIX
pacTeHuid, TOPOABI  JOMAIIHHUX
KUBOTHBIX U WX JUKUX TMPEIKOB.
OueHuBaTh poOJb  CEIEKIUU B
obecrieyeHu MPOOBOJIHLCTBEHHOM
0e30MacCHOCTH YeJIOBEUECTBA
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7.2

Mertoabt 151
JOCTHKEHHUS
CEJIEKIIMU PACTEHUIN

1 ) KUBOTHBIX

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

OreHka sKCcTephepa.

BJII/I?)KOpOI[CTBeHHOG CKpCUINBaHUC —

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

HCKYCCTBGHHBIﬁ MYTAarcHes3 M IIOJIYYCHHC
ITOJIHUITIIONJOB. I[OCTI/I)I(GHI/ISI CCIICKIIN

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

CKpPCIIMBAHUC, YUCTAA JIMHUA, TCTCPO3HUC,

HEPOJCTBEHHOE CKpCIIHBaHUE,
VICKYCCTBEHHBIN MyTarcHes,
noymrmionsibl.  CpaBHuBaTh  (HOpMBI

UCKYCCTBEHHOTO 0TOOpa (MaccoBOTO u
WHIMBHTYAJIBHOTO), BHJIBI

rubpuau3anuu (OJIU3KOPOACTBEHHON U
OTJAJIEHHOM), CMOCOObI MOJYyYEHHUS
HOJIUIUIOU/IOB.
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pacTeHH, )KUBOTHBIX U
MUKPOOPTaHU3MOB.
Hemoncmpavuu:
Ilopmpemwi: 1. B. Muuypun, I'. 1.
M. .

u cxemol.’

Kapneuenko, NBanHoB.

Tabnuywr «OtpaneHHas
rudbpuan3anus», «PaboTel akageMuKa
M. ®. HBanoBay, «lloaurmongusy.
Obopyoosanue: MYISDKA TUIOAOB U
bopm w©
pacTeHUN.

KOPHCILIIOOOB JUKHNX

KyJIbTYpHBIX  COpPTOB

Jlabopamopnsle u npakmuueckue
pabomul:

Okckypcusi  «OCHOBHBIE  METOIBI U
JIOCTHDKCHMSI  CEJICKIIUM  PACTeHHH W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHITUIO,
IIJIEMEHHYIO bepmy,
COPTOHWCIIBITATCIIbHBIA  YYaCTOK  HJIN
TETUTMIHOE X03SHMCTBO)

[IpyuBomuTh  mpUMEpPBI  JOCTUXCHUU
CEJICKIIUH PACTEHUMN U KUBOTHBIX
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7.3 | buorexnosorus Kak 1 buorexnonorus KaK 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).
PACTEHHI. KnonupoBanue & XapakTepru3oBaTh OMOTEXHOJOTHIO 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: OCHOBHbBIC METOJIbl U JIOCTHUKCHUS
Tabauywer u cxemovl: «OOBEKTHI OMOMHKEHEPHHU.
onorexHonorun», «Kierounsre OO6cyxnaaTh AKOJIOTHUCCKHE u
KYJbTYpPBI ¥ KIIOHUPOBAHUEY, OTHYCCKUC ACIICKThI HCKOTOPBIX
«KOHCTpyHpOBaHHKE U IIEPEHOC TEHOB, HCCIIE/I0BaHuH B obnactu
XPOMOCOMY OHMOTEXHOJIOTHHU (KTOHUpOBaAHUS,
HMCKYCCTBEHHOTO  OILIOJOTBOPEHHS,
HaIMpaBJIEHHOTO U3MEHEHHUS TEHOMA U
CO3JIaHUSI TPAHCTEHHBIX OPTaHU3MOB)

HToro yacoB o teme 3

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME
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11 KJIACC
HaumenoBaunue
No KomnuuectBo OCHOBHBEIE BUJBI JIEATEIILHOCTH
pAa3IeIIOB U TEM [IporpamMmmuoe coaepkaHue
/11 YacoB 00yYarOIIMXCs

y4eOHOr0 MpeMeTa

Tema 1. DBOJIOIIMOHHAA ONOJIOTUSA
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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.
CBueTENBCTBA SBOJIOLUN.
[TameoHTONOrNYECKHE:
MOCJIEA0BATEIBLHOCTD MOSIBIICHUS BUJIOB
B NAJCOHTOJIOIMYECKOM  JIETOIHCH,
nepexoaHbie (POPMBI.
buoreorpadpuyeckue: CXOJICTBO u
paznuune (ayH u (Qrop MaTepukoB U
OCTpPOBOB. OMOpPHOJIOTHYECKHE:
CXOJICTBAa U  pa3iuuus HSMOPHUOHOB
Pa3HBIX BUJIOB MMO3BOHOYHBIX.
CpaBHHUTENHLHO-aHATOMUYECKHUE:
rOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PyAUMEHTAPHBIE OPTaHbl, aTaBU3MBI.

MouekynsipHO-OMOXUMHYECKHE:
CXOJ/ICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX

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

BUABI-OHICMHKH, BHUABI-PCIIHUKTHI,

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

OpraHbl, pyJAMUMEHTApHbIE OpPTaHBbI,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIE ATAIbl Pa3BUTHUS
ABOJIFOLIUOHHOMN TEOPUHU.
XapakTepu3oBaTh  CBUJCTEIHCTBA
HBOJIIOLUU:  MAJIEOHTOJIOTHYECKHE,
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, O. I'ekkenb, @. Mromiep.
Tabnuyvr u cxemwr. «Pa3Butue
OpPraHUYeCcKOrO0 MHpa Ha 3emiiey,
penbedHble TAOMULBI  «3apOJBIIIH
MTO3BOHOYHBIX KUBOTHBIX»,
«ApXEONTEPUKC.

Obopyoosanue: ouoreorpadpuyeckas
KapTta MHpa; Kojuekuusa —«Dopmbl
COXPAHHOCTU UCKOIAEMBbIX >KUBOTHBIX U
pacTeHHMil»;  BI@XHbIE  Ipenaparhl
«Pa3Butne Hacekomoroy», «Pa3Burue
JISATYILIKW

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 pecypcoB,
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 B3IJISbI 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: «Ilomymsiumy,
«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
COIIMAJIbHO- AKOHOMMYECKHE
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.  [lomynsanmst  kak

CAHNHUIIA BUJa 1 DBOJJIOIIHH.

Jemoncmpayuu:

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

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

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

XapakTepru30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATHYECCKYIO CIMHUILY U
[IEJTOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Breiensats kputepuu By

(Mopdoiornyeckuii, PU3NOIOTUUECKUN,

Jlabopamopnusle u npakmuyeckue

pabomul:

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

OMOXUMUYECKUH, FeHETUYECKUM,
HKOJIOTUYECKU, reorpaduuecKuii) u
MPUMEHATh KPUTEPUU [IJISI OIUCAHUS
KOHKPETHBIX BUJOB.
XapakTepu30BaTh NOMYJIAIUIO KaK
CTPYKTYPHYIO €MHHUILY BUJIA U
SBOJIFOLIHH.

OnuchiBaTh MOMYJSIIAIO O OCHOBHBIM
MOKa3aTelIsIM: COCTaB, CTPYKTypa
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1.4 | Ipwxymue  CHUJIBI JIBmxymme cuitbl ((hakTophl) IBOTIONUU | PacKphiBaTh coliepkKaHHEe TEPMUHOB U
(a71IeMeHTapHbIe BUIOB B mpupoje. MyTanuoHHbIH | HOHATHI: KOMOWHATUBHAS
(haKTOPBI) PBOTFOITUN nporece - KOMOMHATHRHAg | ASMECHIMBOCTD, MYTAIlH, My TAIIHOHHBIH

M3MEHYUBOCTb. [lOMyNsIIIMOHHbBIE BOJIHBI HpOIjeCC’ HOTY/BIHHORHBIC  BOJHEL,
. napeiid TEeHOB, W3OS, MHUTPAIUH.
u Apeiid renos. Msomsiuus u Murpais. XapakTepu3oBaTh AJIIEMEHTAPHBIE
Hemoncmpayuu: (aKTOpLl  DBOJIIOLUM: MYyTallHOHHBINA
Tabauywl u cxemvl: «JIBUXKYIINE CUITBI npouecc, KOMOWHATUBHAA
SBOJIIOLTUH U3MEHYHMBOCTbD, NOMYJISIIMOHHBIC BOJIHHI,
JIpeid TeHOB, W30MAIUS, MUTPALUS.
YcranaBnuBarh

MPUYUHHOCJIEACTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3yJIbTaTOM JIEUCTBUSA
JBIOKYILIAX cul (2m1eMeHTapHBIX

(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

OnwuceIBaTh MEXaHHU3M JCUCTBHS
€CTECTBEHHOTO 0TOOpA.

XapakTepu3oBath GOpPMBI €CTECTBEHHOTO
ot0opa (ABIKYIIUN, CTAOUITU3UPYIOLINH,
JTM3PYITHBHBIN) U CPABHUBATH UX MEXKY
CO0O0iA.

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. [IpumMepsl
MPUCIIOCOOJICHUI Y OPraHU3MOB.
Apomopho3bl U HAKOATANITAIIUY.
Bua u BugooOpazoBaHue.

Kpurepuu Buga. OcHoBHBIE (HOPMBI
BUJI000pa30BaHus: reorpaduyeckoe,
HKOJIOTHYECKOE.

Jemoncmpavyuu:

Tabauywl u cxemvl:
«IIprcnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUA00OOpa30BaHUEY,
«IKOJOTUYECKOE BUI000PA3OBAHUEY.

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

PackpbiBaTh conepkaHH€ TEPMUHOB U
MTOHSTHIA: PUCTIOCOOJIEHHOCTD,
MOKPOBUTEJILCTBEHHAS u
IIPENOCTEPETAOIIAS OKpacka,
MAacCKHPOBKa, BUI000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3HHKHOBEHUS
MPUCTIOCOOICHUM y OpPTraHHU3MOB.
BbIsSBIATE 110 M300pa)XeHUsIM, Ha KUBBIX
1 (DMKCUPOBAHHBIX MpernapaTax npuMepbl

IPUCIIOCOOTIEHHOCTH pacTeHuit u
YKUBOTHBIX K YCIIOBUSIM CPEbl OOMTaHUSI,
JOKa3bIBaTh OTHOCHUTEJIBHYIO
1e1ecoo0pa3HOCTh MPUCTIOCOOJICHHI.
XapakTepu3oBaTh CIIOCOOBI "
MEXaHHU3MbI BUI000pa30BaHUS;

OIMMCBLIBATb U CPaBHUBATb OCHOBHLIC
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KOJUIEKIIHSI HACEKOMBIX C pa3IMYHbIMU
TUIIAMH OKpAacky; Habop IUIOJOB H
CEMSIH.

Jlabopamopnvie u npakmuueckue
pabomot:

JlabopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpTaHu3Ma H ee
OTHOCUTEJILHOTO XapaKTepa

(b OpMBI SIKOTOTHYECKOTO U
reorpauyeckoro BUI000pa3oBaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIFOLIUU

MakponsBoonus.

dopMbI 3BOJTIONNH: PrIIeTUYECKas,
JIMBEpreHTHAs, KOHBEPTeHTHas,
napaiensHas.  HeoOpatumocTtsb
sBotolnu. IlpoucxoxaeHne OT
HECTCIIUATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias crienyanu3ausi.
AnanTuBHas paavalus.
Jemoncmpavuu:

llopmpemwi: A. H. CeBeprios.
Tabauywl u cxemwvl: «KApomMopdo3b1»,
«Mnnoananramuny, «OOmas
JIeTeHepaIus».

Obopyoosanue: monenb «OCHOBHBIE
HaIpaBJICHUST YBOJIOIUNY; 00BbEMHAS

PackpwiBaTh cojep:kaHle TEPMHUHOB U
MTOHSTHIA: MaKpO3BOJIIOIHS,
dbunoreHes, OUOJOTUUECKUN MPOTpecc
u perpecc, apoMop}os,
uauoaanTanus, oouas JereHepanus,
aJlanTUBHAS paiUALIHSL.
XapaxkTepuszoBaTh (HOPMbI IBOJTIOLIUH.
BrisBisats apomopdo3bl u
WJIN0AIANTALNN Y PACTEHUUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKUI TIPOTpecc U
OunoJsioruyeckuit perpecc, apomophos,
UIN0AIANITAIIAIO U OOIIYIO

JIeTeHEPALIHIO.
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MOACIIb ((CTpOCHI/Ie T'OJIOBHOT'O MO3Tra
ITIO3BOHOYHBIX»

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

HToro 4yacoB 1o teme 9

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHU HA 3emJie
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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
151 BO3HUKHOBEHUE MPOTOKJIETKH.
[lepBble KIETKM M HX DBOJIIOLUA.
@opMHUpPOBAaHUE  OCHOBHBIX  TpYIII
JKUBBIX OPTaHU3MOB.

Jemoncmpavuu:

Tlopmpemui:

®. Penu, JI. ITactep, C. Muniep,

A. W. Onapumn, I'. FOpwu.

Tabnuywvl u cxemol: «BO3HUKHOBEHHUE

CoaHEYHOM CHCTEMBIDY,

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

HCTOPHUYCCKOI'O IMpoHuIoro 3emiu.

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

W3naraTth cojiep:kaHue TUIoTe3 U TeOpui
BO3HMKHOBEHHUS KWU3HM Ha  3emiie
(KkpealmoHu3Ma, CaMOMPOU3BOJILHOTO
3apOKICHUS (CIIOHTAaHHOTO),
naHcriepmuu, runore3sl  PHK-mupa).
OnuceiBaTth 3KcniepuMenTsl C. Musiepa
u I'. FOpu 1o noixyyeHnto opraHnyecKux
BCIIECTB M3 HEOPTaHWYECKHX IyTEM
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
nepuogam. Karapxeii. Apxelickas u
nporepo3orckas 3psbl. [Taneozonckas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPIXOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHUH, KAMEHHOYT OJIbHBIH,
IIEPMCKUH.

Me3so301ickas 3pa u €€ NepUOIbL:
TPUACOBBIN, FOPCKUI, MEJIOBOM.
Kaitno3olickas spa u €€ Iepuoibl:
[TaJIEOTCHOBBIN, HEOI€HOBBIN,
AHTPOIIOT€HOBBI.

XapakTepucTUKa KIuMara u
re0JIOTMYECKHUX IIPOLECCOB.
OCHOBHBIE 3Tallbl 3BOJIIOLNH
PACTUTENBHOIO U JKUBOTHOT'O MUDA.
Apomopdo3sl y pacTeHUH U
*KUBOTHBIX. [TosiBIIEHME, pacuBeT u
BBIMUPAHUE TPYII KUBBIX

OpPTraHU3MOB.

Jemoncmpavuu:

Tabnuyvr u  cxemvi:  «Pa3Butne
OpraHUYeCcKOTo MHUpPay,
r€OXPOHOJIOTHYECKas Ta0INIIA;

PackpriBaTh conep:kaHue TEPMUHOB
Y TIOHSITUIA: 30H, 3pa, IEPUOI,
apoMop$o3bl, UINOANANTAIIMH. 3HATH
MOCJIEA0BATEIbHOCTD SOHOB:
KaTapxeu, apxeu, mpoTepo30u,
(dhanepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MAIIEO30MCKas,
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 PACTUTEIIBHOTO U
’KUBOTHOT'O MUpa. Beiienutsb
rJiaBHbIe apoMOpGd 03kl pACTEHUN U
KUBOTHBIX. CpaBHUBATh MEXKIY
co0OoM MpecTaBUTENICH
CUCTEMATUYECKUX TPYIIII
OpPraHU3MOB, BBISBIISITH YEPThI
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KoJuleKust  «DOopMbI  COXPAaHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTCHUN».
Jlabopamopnvie u npakmuueckue
pabomul:

YCIOKHCHUA 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 15805
KpaeBeIUeCKUl My3eil)

2.3

CoBpeMeHnHas
cucrema
OpraHUyYeCcKOTrO MHUpa

CucremMa OpraHM4ecKoro MHpa Kak

oTpakeHne  3BoJironuu.  OCHOBHBIE

CHUCTEMATUYECKHUE TPYIIbl OPraHU3MOB.
Jemoncmpavyuu:

Tabauysr u  cxemvl: «CoBpeMeHHas
CUCTEMA OPraHUYECKOTO MUPa»

PackpeiBaTh conepKaHUE TEPMUHOB U
MTOHATHN: CUCTEMATHKA, HICKYCCTBEHHAS U
€CTeCTBEHHas Kjlaccuukalus, OMHapHas
HOMEHKJIATypa, IIPUHIIUI
HMEPAPXUYHOCTH.

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.
CucteMaTUuecKoe MOJI0KEHNE YETOBEKA.
Hemoncmpayuu:

llopmpemeur: Y. [lapBun. Tabauywvl

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

ObopyoosaHue: CJIETIKH W
N300paKEHUS] KAMEHHBIX OpYIUit

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 MPOUCXOXKJICHUU YEJIOBEKA. 3HATh
CHUCTEMATUYECKOE MOJIOKEHUE

MEePBOOBITHOTO YEJIOBEKA: KAMHUYOIIEPHI,
pyOuia, ckpebiia

Buga Homo sapiens, nmepeuuciisares ero
MOpP(OJIOT0-aHATOMHYECKUE TPU3HAKH
pPa3HOro ypoBHs (THI, KJIacC, OTPSIA U
ap.).

YcraHnaBiauBaTh UCPThI CXO0ACTBa u
pa3J'II/I‘II/II\/'I YCJIIOBCKa nu JKHUBOTHBIX.

OOBSICHATH U OLOCHHUMBATHL 3HA4YCHUC
HayYHBIX 3HAaHUU O MMPOUCXOKICHUN
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YCJIOBCKA JIA ITIOHUMAaHUA MCCTAa U POJIA
YCJIOBCKA B IIpUPOJAC
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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,
MBILUICHUE, Peub. Jemoncmpayuu:
Tabauyor u  cxemwl:  «CpaBHEHHE
aHATOMUYECKHUX YEPT CTPOEHUS YeIOBEKa
u YeJIOBEKOOOPA3HBIX 00e3bsIHY,

«OCHOBHBIC MeCTa IaJICOHTOJOTUUCCKUX

HaXOJI0K NIPEIKOB COBPEMEHHOTO
YEJIOBEKaY.

OO0opyioBaHKE: MYJISIKU
«ITpoucxoxnenue YEeJI0BEKa

(MaJICOHTOJIOTUYECKUE HAXOIKH )»

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

XapaKTepru30BaTh JIBHKYIIHE CHIIBI
(dbakTophI) AHTPOIIOTEHE3a:
OMOJIOTUYECKHE M  COIMAJIbHEIC,
CpaBHUBATh UX MEXITY COOOM
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2.6

OCHOBHBIC crainuu
OBOJIFOIINH YCJIOBCKA

OCHOBHBIE CTa/IMM U BETBU 3BOJIIOIIUU
YEJIOBEKA: aBCTPAJIONUTEKH, YUenoBek
yMenbii, YenoBeKk MNpsIMOXOISIIUN,
UYenoBek HeaHAEpTanbCKuil, YermoBek
pa3yMHBI ~ COBPEMEHHOTO  THIIA.
Haxogku HCKOmaeMbIX OCTaHKOB,
BpeMsl  CYLIECTBOBaHHUA, 00JacTh
pacrpocTpaHeHus, 00bEM TOJOBHOIO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.
Hemoncmpayuu:

Tabauyvlt u cxemwvl: «OCHOBHBIE MecCTa
MaJeOHTOJIOTUYECKUX HAXOJJOK MPEIKOB
COBPEMEHHOTO YEJIOBEKA,

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

Oo6opynioBaHue: MYJISIKU

«IIpoucxoxaeHue uemoBekay (OHOCTHI
aBCTPAJIONIUTEKA, NUTEKaHTpPOIIA,
HeaHAepTalbla, KPOMAaHbOHIIA);
CIICTIKH WU HM300paKeHWsT KaMEHHBIX
OpyIui  TMEepBOOBITHOTO  YelIOBEKa:
KaMHHUYOIIEpHl, pyOuia, ckpebdia

PackpsiBaTh conepxaHne TEPMUHOB U
MOHSITUM: aBCTPAJIONMUTEK, YEIOBEK
YMEJIbIM, YEIOBEK IPSIMOXOISAIINH,
HEaHJepTaJell, KPOMaHbOHEII,
HEOJIUTHYECKas PEBOJIIOLINS,
MePBOOBITHOE 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 | YenoBeueckrue pacsl 1 UYenoseueckue  pacbl.  OCHOBHBIC PackpbiBaTh cOJIep’)KaHUE TEPMHHOB
u IPUPOJIHBIE OoJIbIlINE  pACHI: €BpOICOUTHAS W TOHSATUM:  pachl, PACOTCHE3,
aJanTanyy 4eJI0BEKa (eBpaswmiickasi), HETpo- COLMAJIJIAPBUHU3M, pacusm,
aBcTpajiougHasi  (9KBaTopHajbHas), MeTucalusl.  XapakTepuszoBaTb U
MOHTOJIOMHAS (azuarcko- CpaBHUBATh MPEJICTABUTENEN
aMepuKaHCKas). YEeJI0BEUECKUX pac,
Yeptel MIPUCIIOCOOJICHHOCTH | pacKpbIBaTh IPUYMHBI W MEXaHU3MBbI
MIPEICTABUTEIIEN YEJIOBEYECKUX pac K | pacOreHe3a, IEPEUYUCIATh U IPUBOIUTH
YCJIOBUSIM CYIIECTBOBaHMS. EMUHCTBO | mMpuUMEpbl MPUCIOCOOJEHHOCTH YeIOBEKa
YEeJI0BEUECKUX pac. Kputuka |k YCIIOBUAM Cpelbl, IPUMEPHI
COLIMAJIBHOTO JIApBUHU3MA U PaCU3Ma. MIPUCIIOCOOUTEIFHOTO 3HAYCHUS PACOBBIX
Jemoncmpavyuu: MIPU3HAKOB.
Tabauyer u cxemst: «YenoBeueckue Joka3piBaTh €auHCTBO Buaa Homo
pacbD» sapiens, HAy4YHYI0 HECOCTOSITEIIbHOCTh
PacoOBBIX TEOpPUH, UIEH COLUAIBHOTO
JTApBUHU3MA U pacu3Ma
NTtoro yacoB no teme 9

Tema 3. OpranusmMsbl 4 OKpYy:KaIIa"A cpeaa
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3.1 | Dkonorus 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. | MOJIEIIMPOBAHNUE, HKOJIOTUYECKOE
Jlemoncmpayuu: MHPOBO33PEHUE.
llopmpempwi: A. I'ymbGoapar, K. [lepeuncnsaTh 3amaun JKOJOTUHU, €€
®. Pymbe, . [ekkeb. pa3zeiibl U CBSI3U C IPYTUMHU HAayKaMH.
Tabauyvr u cxemsvi: kapta «lIpupoansie XapaKTepu30BaTh . MCTONBL
30HBI 3eMITID AKOJIOTMYECKUX UCCIIEOBAHUM

3.2 | Cpensl obutanus u Cpenbl 0OuTaHusI OpraHu3MOB: BOJiHAsA, | PackphiBaTh cojep:kaHue TEPMUHOB

HKOJIOTHYECKUE
(akTopsl

Ha3CMHO-BO3AYIIIHAA, IIOYBCHHAasI,

BHYTpH- OpraHu3MCHHasl.
Dkosiornueckre GaKTophl.

Knaccudukanus 3K010ru4ecKux

W TOHATHM: cpena  oOWUTaHWs,
HKOJIOTUYECKUE (dakTopsl,
OMOJIOTUYECKUIMA ONTUMYM,

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

JlericTBHE KOJIOTHYECKUX

(aKkTOpOB HA OPraHU3MBI.
Hemoncmpayuu:

Tabauywl u cxemwvr: «Cpenbl OOUTaHUS
OpTraHU3MOB»

dhaxTop.
XapakTepru3oBaTh yCIOBUS cpen
OOUTaHWSI OpPTraHHU3MOB;

KJIACCU(PUIIUPOBATh U XapaKTEPU30BaATh
IKOJIOTHYECKUE (PaKTOPbI: A0MOTUYECKHE,
OMOTHYECKHE u aHTPOIIOTCHHBIE.
OnuceiBaTh ACHCTBUE HKOJIOTHYECKUX

dbakTopoB Ha OpraHU3MBI.
XapakTepu3oBaTh O0COOEHHOCTH
CTpPOCHHUS u KU3ZHEJEATEIbHOCTU

pPacCTeHM M JKUBOTHBIX Pa3HBIX Cpell
oOuTaHus
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3.3

AOUOTHYECKHE
dbakTOpbI

AOuoTtnueckue (bakTopsI: CBET,

TeMmIneparypa, BJIAYKHOCTb.
dotonepuoausm.IIpucnocodienus
OpPTraHU3MOB K JIEUCTBUIO a0UOTUYECKUX
(dakTopoB. buonornyeckue puTMsI.
Hemoncmpayuu:

Tabauywl u cxemvl: «DOTONEPUOAUIMY.
Jlabopamopuwvie u npakmuueckue
pabomul:

JlaGoparopHas padota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH
pacTeHUM U3 pa3HbIX MECT OOUTAHUSY.
JlaGoparopnas pabora Ne 4. «Bnusnue
CBE€TAa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATHH: abnoTHYecKne (PaKTopHI,
dhoToneprnoan3M, OMOJIOTHUECKUE
PUTMBI.

AHanM3upOBaTH NENUCTBUE CBETa,
TEeMIIepaTyphl, BIAKHOCTU HA OPTraHU3MBbI
u MIPUBOIUTH IPUMEPHI
IPUCTIOCOOTIEHHOCTH OpraHU3MOB.
[IpoBouTh OHOTIOTHYECKHE HAOIIIOICHUS
1 opOpMIISITE pe3ynbTaThl IPOBEIEHHBIX
HaAOJIIOICHUN
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3.4

buotnueckune
dbakTOpbI

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

AMeHcanu3M, HeUTpaJin3M. 3HAYEHUE
OMOTUYECKUX
B3aMMOJICUCTBUN Il CYILIECTBOBAHUS

OpPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.
Jemoncmpavyuu:
Tabnuywvl u cxemor.: «llumieBnie Hemy

PackppiBaTh cojepkaHue TEPMUHOB
U TIOHSATUH: OMOTHYECKHEe (haKTOpHI,
XHUIHAIECTBO, napa3uTu3M,
KOHKYPEHITUS, MyTyaJIu3M, CAMONO3,

KOMMECHCAIN3M, HaXJICOHUYECTBO,

KBapTUPAHCTBO, aMEHCAJIU3M,
HEUTPAJIU3M.
XapaxkrepuszoBaThb OMOTHYECKHE

(haxTOpbI ¥ BUJIbI B3AUMOOTHOIIICHUM
MEXKJly OpraHu3MaMu; TMPUBOJIUTH
MIPUMEPHI B3aMMHOM
MPUCIIOCOOJIEHHOCTH ~ OPraHU3MOB.
CpaBHUBaTh MEXIy COOOW BHJIBI
OMOTHUYECKUX B3aMMOJICCTBUM
OpraHu3MOB
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3.5 | DKkojoruyecKue 1 DKOIIOTUYECKUE XapaKTEPUCTUKH | 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 YHMCICHHOCTH | YUCJIEHHOCTH HOITYJISIHH.
TIOMYJIALMU U €& PETYIIALMSL. XapakTepu30BaTh OCHOBHEIE ITOKA3ATEH
Jlemoncmpayuu: ¥ DKOJIOTUYECKYIO CTPYKTYPY
Tabuuypr u  cxemwi:  «llonynsuumy, | MOMYJIAUMK; ONMCHIBATS MEXaHH3MEI
«3aKOHOMEPHOCTH pocTa uucieHHocTy | PETY/PILHI HUCICHHOCTH oMYA
HONYJIAUMU  UHQPY30PUH-TY(DETBKI.
Jlabopamopnsle u npakmuueckue
pabomul:
[TpakTuueckas padora Ne 2. «IToacuér
IUIOTHOCTH TOIYJIALMI PAa3HBIX BUIOB
pacTeHui»

Hrtoro yacoB 1o teme 5

Tema 4. Coo011ecTBa M YKOJOTrHYEeCKHE CHCTEMbI

97



buonorus. 10-11 knacce! (6a30BbIi YpOBEHB)

4.1 | CooOriecTBa Co00111eCTBO OpraHu3MoB — OMOIIEHO3. PackpriBath conepkaHue TEPMUHOB U
OPTaHU3MOB CrpykTypsl Ouolie HO3a: BHJIOBas, MOHATUN: OWOIIEHO3, HYKOCHCTEMa,
MIPOCTPAHCTBEHHAs, Tpodryeckas OMOT€OIICHO3, BHJIBI-JOMUHAHTEI,
(rtutieBast). Bubl-noMUHAHTHI. AKOJIOTHYECKas HHIIIA.
Ces13u B OuorieHo3e. /Jemoncmpayuu: XapakTepu3oBarh OMOLEHO3
Tabnuyvr u cxemvl: «llumieBple 1Emmy, (coo011ecTBO), ero BHUJIOBYIO,
«bHOIIEHO3: COCTAB U CTPYKTYPa». MPOCTPAHCTBCHHYI0 U TPO(PHICCKYO
ObopyoosaHue: MOJENb-aNTUIUKAIUS CTPYKTYPBI.
«Tunmynble OMOLIEHO3bI»; repOapuii OOBsACHATD poJIb KOMIIOHEHTOB
«PacTutenbHbIe COOOIIECTBAY; OuorieHo3a B MOJJACPKAHUU €0
KOJUICKIHS «BHOIIeHO3» CTPYKTYpbl M  CYIICCTBOBaHHUS  Ha
onpenenéHHon Tepputopun. OOBICHITH
OMOJIOTHYECKUM CMBICT SPYCHOCTH |
JIMCTOBOM MO3AaUKH. CpaBHuBarb
KOMITOHEHTBHI OHMOIICHO30B, UX BUIOBYIO,
MPOCTPAHCTBEHHYI0O H  Tpo(duueckyro
CTPYKTYPBI, CBSI3U MEXIY OpraHu3MaMHu
4.2 | DKOCUCTEMBI u DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbiBaTh cojepkaHWe TEPMUHOB U

3aKOHOMCPHOCTH HUX

CYIIECTBOBAHUS

IToHsaTHe 00 PKOCHUCTEME U
OHOreoleHO3E.
OYHKITMOHAIbHBIE KOMITOHEHTBI

MMOHATUM: DKOCHUCTEMa, OHOIreoIeHO3,
MIPOYIICHTHI, KOHCYMEHTHI, PETYIICHTHI,
TpopUIEeCKUEe YPOBHU, MUIIICBAs
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9KOCHUCTCMBI: ITPOAYICHTHI, KOHCYMCHTBI,

PEAYLICHTHI.

KpyroBopoT BemiecTB U MOTOK SHEPTUH B
AKOCHUCTEME.

Tpoduaeckue (nuIIeBbIE) YPOBHHU
AKOCUCTEMBI. [IHIEBbIC 1NN U CETH.
OCHOBHBIE 1TOKA3aTEIN SKOCUCTEMBI:
oromMacca, MpoIyKIus. DKOJIOTHIECKUE
MUpaMUIBL: IPOTYKIIHH, YUCICHHOCTH,
ouomacchl. CBOMCTBA IKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJISAIIHS,
pa3BUTHE.

Cykueccus.

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

Tabauywl u cxemwl: «[Ipupoausie
coobmiecTBay, «Llenu nuTanus»,
«IKOJIOTHYECKasT ITUPAMHUIAY)

IEMb U CETh, YKOJIOTHYECKUE THPAMHU/IBI,
oromMacca, mpoIyKIus, CyKIIECCHUs.
XapakTepu30BaTh CBONCTBA SKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyrOBOPOT BEILIECTB,
HEO0OXOIMMOCTh IMMOTOKA YHEPTUH ).
CpaBHMBaTh NAaCTOMIIHBIE U IETPUTHBIC
MUIIEBbIE 1IENH, TPOPUUECKUE YPOBHU
HKOCHUCTEMBI.

Paznmmuate mupamMuapl MPOTyKIIAHA,
NUpaMUIbl YUCICHHOCTH U TUPAMUJIbI
OMOMACCHI.

CocTaBmsATh 1EMU U CETH MUTaHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BuTHE (CyKIecCusi).

OnuceIBaTh MEXaHU3M TTOICPIKAHUS
paBHOBECHUS B 9KOCHCTEMaX.
XapakTepru30oBaTh CYKIIECCUH, BBISIBIISATH

MPUYHUHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM
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4.3

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 cxemwl: «IKOCUCTEMA
TUPOKOJIMCTBEHHOTO Jecay,
«DKOCHCTeMa XBOMHOIO Jecay,
«buroneHo3 Bogoémay.

Obopyoosanue: TepOapUn U KOJJIEKIIUU
PACTEHHI U JKUBOTHBIX,
MPUHAJJICKAITUX K Pa3HBIM
HKOJIOTHYECKUM TpynnaM OJHOTO BUJA

[IpuBOANTH MPUMEPHI MPUPOTHBIX
DKOCUCTEM CBOEH MECTHOCTH.
CpaBHHBaTh HA3€MHBIE U BOJIHBIE
HKOCUCTEMBI; OPraHU3MBbI, 00paA3yIOIIHe
pa3Hble Tpo(hUUECKUE YPOBHU
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4.4 | AHTpPOIIOTCHHBIE AHTPOIIOTE€HHBIE YIKOCHCTEMBI. PackpriBaTh copepkaHue TEPMUHOB U
3KOCHUCTEMBI AFpOBKOCI/ICTCMI)I. MMOHIATHUN: AHTPOIIOTCHHAA 9KOCHUCTEMA,
Ypboskocucrembl. buonoruueckoe u arpo’KocucTeMa, ypooIKocUucTema,
X03IMCTBEHHOE 3HAUCHHUE OounopazHoobpasue.
arpo3KoOCHCTEM U yp603KOCI/ICTeM. XapaKTepI/BOBaTB AI'pOSKOCUCTCEMBI U
Bbuopasnoobpasue kak hakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYHUBOCTH IKOCUCTEM. CYLIECTBOBaHMUS.
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  CENBbCKOXO03AiCTBeHHBIX | JTPOIKOCHCTCM, dATPOSKOCHCTCM !
KYJIBTYP» ypOO3KOCUCTEM
4.5 | 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 ONpeaeIsITh (Ha KapTe) 00J1acT ero
HAuOOJBILIETO PACTIPOCTPAHECHHUS.
[TpuBOAUTE TIPUMEPHI TTPOSBICHUS
¢byHKIHMI )KUBOTO BeriecTBa Ouocdepsl,
OMOTEOXUMHYECKOM JCSITeTHHOCTH
YeJI0BEKa.

[lepeuncnarb ocobeHHOCTH Orochepbl
KaK TJI00AJIbHOM AKOCUCTEMBI 3€MJITU

4.6

3aKOHOMEPHOCTH
CYILIECTBOBAHUS
ouochepsl

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

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

PackpeiBaTh coepkaHre TEPMHUHOB U
MOHSTUH: 1IEJIOCTHOCTH Orochepsl,
KPYTOBOPOT BEIIECTB,
OMOTreOXUMHUYECKHUE KB
AJIIEMEHTOB, 30HAJILHOCTH OMochepsl,
OMOMBI.

OnuceiBaTh KpyroBOPOT BELIECTB,
OMOTreOXMMHUYECKHE IUKITBI a30Ta U
yriepona B buocdepe.

OOBSICHATH MPUYUHY 30HATBLHOCTH
ounochepsl. [Tepeuncnsarth U
XapaKTepHU30BaTh OCHOBHBIEC OMOMBI
CylIu 3eMJin
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4.7

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
AHTPOIOTCHHBIEC BO3ACHUCTBUS Ha
npupoay», « Baxuenire HICTOUHUKU
3arpsA3HEHUsS BO3lyXa U TPYHTOBBIX
BO», «IlouBa — BakHeMIIasK
cocrasisitoias ornochepon», «DakTopbl
Jlerpaganuu nouBy, «llapHuKoBbIi
addexT», «PakTopbl paIUOAKTUBHOTO
3arpsisHeHus ouochepnn»; Kpacunas
kHura P®, n300pakeHus oXpaHaeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

po0OJIeMBI.
XapakTepu3oBath OHOCHEPHYIO POIIb

YeIIoBeKa.
[IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
M3MEHeHU B Onocdepe.

OneHuBaTh MOCIEACTBUS 3arPSI3HEHUS
BO3JYIIHOM, BOOHOM CPEAbl, U3MEHECHHUS
KJIUMaTa, COKpalleHus: 0MopazHooOpasusl.
®opMyIHpPOBaTH COOCTBEHHYIO MO3ULINIO
0 OTHOLIEHHWIO K TJIOOAJIbHBIM U
PErHMOHAIIBHBIM HKOJIOTUYECKUM
npoOsieMaM, apryMEeHTUPOBATH  CBOKO
TOYKY 3pPECHHUS.

Ha3bIBaTh NpUYMHBI TOSBIICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKkphIBaTh 3HaYEHUE IIporpecca Jisl
IIPEOAOIIEHHS] SKOJIOTUYECKOTO

Kpu3uca
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4.8 | CocyiiecTBoBaHUE 1 Cocy1iecTBOBaHHE MPUPOJIBI U PackpbiBaTh cojiep:kaHrue TEPMUHOB U
IPUPOABI U yesoBeuecTBa. CoxpaHeHHe MIOHSATHUI: palMoHAIbLHOE
4eJI0BEYECTBA OMoOpa3zsHOOOpa3Hs Kak OCHOBA IPUPOIOINOIL30BAHUE,  YCTOMYMBOE

ycToitunBocTu 6nocdepsl. OcHOBa Pa3BUTHE, KODBOJIOIHSL.
PallMOHAIBHOIO yIIPaBJICHHUA XapakTepu30BaTh pallMOHAIBLHOE
HPAPOAHBIMH PECYpCaMU U UX HCIIOJIb30BAHUE TIPUPOIHBIX PECYPCOB;
UCIIOJIb30BaHuE. JIOCTHXKEHUS OMOJIOTHH | 0CHOBHBIE MOJI0KEHHS KOHIIEIUN
1 OXpaHa PUPOABL. YCTOMYMBOTO Pa3BUTHS
Hemoncmpayuu:
Tabauywl u cxemwl: «buocdepa u
YEJI0BEK»

Htoro yacoB 1o teme 9

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB

[TPOT'PAMME

1O
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