MyHununajbHoe 0101:KeTHOE 0011e00pa3oBaTe/ibHOE YUpe:KIeHne ropoaa
Hpkyrcka cpennsst o0meodpa3oBarebHas mkoaa Ne49

N.o nupexropa MBOY 1. UpkyTcka
COMI Ne 49
ABepueHko A.B.

ITpotokos Nell ot «30» aBrycra 2023 r

« » I.

Pabouas nporpamma
1o OMOJIOTH

i 10 A kiacca

(mnsa 10—11 xiaccoB 006pa3oBaTeIbHBIX OpPTaHU3AIUN)

Hpkytck — 2023



OenepanbHas padouas nporpamma | buonorus. 1011 knaccsl (0a30BbIi ypOBEHD)

denepanbHas paboyasi mporpaMmma no yueonomy npeamery «buonorusy (6a30Bbii
ypOBeHb) (penMeTHast 061acTh « EcrecTBeHHO-HAayuYHBIE TIPEAMETHI») (1anee
COOTBETCTBEHHO — ITPOrpaMMa Mo OMOJIOTHH, OMOJIOTHS ) BKITFOUAET
MOSICHUTEJIBHYIO 3aIKCKY, COJIep KaHne 00yUeHHs], IJIaHUPYEMbIe PE3yIbTaThl
OCBOCHHUS MTPOTPAMMBI 10 OMOJIOTHH, TEMAaTHIECKOE TUIAHUPOBaHUE.

[losicHuTenpHasT 3amUCKa OTpakaeT OOIIMe LEeNM U 3aJa4d U3y4YeHHs] OUOJIOTHUH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX TMPEANOChUIOK K €€ HM3YyYeHHUIO OOydJaroIuMUcs,
MECTO B CTPYKType yd4eOHOTrO TUIaHa, a TaKKe MOJAXOIbl K OTOOpYy COACp)KaHUs, K
OTIpEe/ICNICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue 0oOydeHHUS PACKpPBIBAET  COJEp)KaTelIbHbIE JIMHUU, KOTOPHIC
IpeIaraloTcsl Iuig 00S3aTeTbHOTO M3YYEeHHS B KaKJIOM KJlacce Ha YpPOBHE CPEIHETO
o01rero ooGpazoBaHuMsl.

[Inanupyembie pe3ynbTaThl OCBOCHHS TPOrpPaMMbl IO OHOJOTUU BKIIOYAIOT
JUYHOCTHBIC, METaIllpeIMETHBIC DPE3YyNIbTaThl 3a BECh IMEPHOJ OOyueHHs Ha YpOBHE
cpenHero oouero oopazoBaHusl, a TAKXKE MPEAMETHbIE TOCTHXKEHUSI 00yJarolerocs 3a
KaXXJIbI{ 1O O0yUYeHUS.

HOACHUTEJ/IBHASA 3AIIUCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHH TEOPETHUYECKYID OCHOBY  JUIS
OTpeieNieH!s] TOAXO0N0B K (GOPMHUPOBAHUIO COACpX)aHHUS y4eOHOro MpeaMeTa
«buonorus» coctaBuiu: KoHUeNnTyanbHble nojoxenuss PI'OC COO
0 B3aUMOOOYCIIOBICHHOCTH LEJIEH, colepKaHusl, pe3yJbTaToB 00yueHus U TpeOOBaHUM K
YPOBHIO TIOATOTOBKH BBIMTYCKHUKOB, TOJIOKCHHUsI 00 OOHMX IENsIX W MPUHIUIAX,
XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 001IIero o0pa3oBaHus B
Poccuiickoit @enepaliuu, a TakxKe MOJ0KEHUs 0 creruduke OUoaorum, e€ 3HaYeHUU B
MO3HAHUU KUBOUW MPUPOBI U 00ECTICYCHUU CYIIECTBOBAHUS YEJIIOBEYECKOTO OOIIECTRA.
CornacHO Ha3BaHHBIM TIOJIOKCHUSAM ONPE/ICICHBI OCHOBHBIC (DYHKITUU MPOTPAMMBI  I10
OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo Ouosiorun Aa€T MPENCTABICHUE O IeNAX, 00 oOliei crpareruu
oOyueHHUsI, BOCIIUTAHUSI U PA3BUTHs OOYYAIONMIUXCS CPEACTBAMH YYEOHOrO TpenMera
«buonorusi», ompenenser 00s3aTeNbHOE TPEIMETHOE COACpPXKAHUE, €T0 CTPYKTYpY,
pacmpezieNieHue 1o paszieiaM U TeMaM, PpEKOMEHIYeMYIO MOCIeI0BaTeIbHOCTh N3YUCHUS
y4eOHOT0 MaTepuasa ¢ yI6TOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBA3EH, TOTUKH
00pa3oBaTeIHLHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH 00yUYaIOIUXCsl.

B mporpamme mo OWONOTMHM TaKXe YYUTHIBAIOTCS TPEOOBaHWS K IIAHUPYEMBIM
JUYHOCTHBIM, METAlPEIMETHBIM U TMPEAMETHBIM pe3yibTaraMm o0ydeHUs B
GbOpMHUpPOBAaHUU OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOU JEATEIHLHOCTH/yIeOHBIX
JEHCTBUI 00y4JarOmINXCs TT0 OCBOSHUIO COACPKaHMsI OMOIOTHYECKOTO 00pa30BaHU.
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B mporpamme mo Ouonoruu (10—11 kmaccel, 0a30BBIi YpPOBEHb) peaM30BaH
OPUHITMI TMPEEMCTBEHHOCTH B M3y4YCHMH OuWojoruu, Omjaromaps dYeMy B HeEH
IPOCMaTPUBAETCS HAMIPABICHHOCTh HAa Pa3BUTHE 3HAHMM, CBSI3aHHBIX ¢ (HOPMHUpPOBAHKEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX OpHEHTAIMid  JMYHOCTH,
HKOJIOTUYECKOTO MBINIJICHUS, TIPEACTABICHUN O 3I0POBOM 00pase KM3HU U OEPEeKHBIM
OTHOUIEHUEM K OKpyXKaromeil mnpuponHoi cpene. [lostomMy Hapsay ¢ u3ydyeHUEM
001IeONOIOTUYECKIX TEOPUH, a TaKK€ 3HAHUA O CTPOSHUHU JKUBBIX CHUCTEM Pa3HOTO
paHTa W CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX IPOIECCOB B MpOorpamMme TI0
OMOJIOTUU YJIETIEHO BHHUMAaHHUE HCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCETHEBHOM
YKU3HHM JJIS pEIICHUS IPUKJIATHBIX 33124, B TOM YHCIIe: TPO(HIIAaKTHKN HACIIEICTBEHHBIX
3a00J1eBaHU YE€JIOBEKa, MEIUKO-TEHETUYECKOT0 KOHCYJIBTUPOBAHMS, OOOCHOBAaHMS
HKOJIOTUYECKH 11e71IeCO00Pa3HOro MOBEICHUS B OKpYXKAIOIel MPUPOTHOM cpesie, aHaIu3a
BIMSHUS XO3SHUCTBEHHOW JEATEIHLHOCTH YEIOBEKA HAa COCTOSHHE TMPUPOAHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHHE BHUMAaHUS K TMPUKIATHON HANpPaBICHHOCTU
ydueOHoro mnpeaMera «buosorus» NPOJUKTOBAHO HEOOXOJUMOCTHIO 00€CIeUeHUs
YCIIOBHMA [IJIS1 PEIICHUS OMHOW W3 aKTyaJdbHBIX 3a/lad IIKOJBHOTO OMOJIOTHYECKOTO
oOpasoBaHus, KOTOpas Mpearnojaraer (GopMHUpOBaHHE y OOyYaroOIIUXCA CIIOCOOHOCTU
aIaTHPOBATHCS K U3MEHCHHSIM JUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHPA.

[Iporpamma 1O OHWOJOTHUU SBISETCS OPUEHTUPOM JJISI COCTaBICHUS PadOUUX
porpamMm, aBTOPBI KOTOPBIX MOTYT MPEIJIOKUTH CBOM BapUaHT MOCIEI0BATEIILHOCTU
W3YYCHHS U CTPYKTYphI YICOHOTO MaTepuasia, CBOE BHJICHHE MyTel (popMupoBaHUs Y
oOyuaromuxcsi 10—11 kiaccoB MpeAMETHBIX 3HAHWM, YMEHUW U CIIOCOOOB Yy4eOHOM
NEATETLHOCTH, a TaKXXE METOAMYECKUX PEIICHWA 3a/1a4 BOCIUTAHUS W Pa3BUTHSA
cpencTBamu yaeOHoro mpeamMera «buomorusy.

buonorus Ha ypoBHE cpemHero o01iero 0opa3oBaHus 3aHUMAET BakHOEe MecTo. OH
obecrieunBaer (HopMHUpOBaHUE Y OOYUYAIOMIMXCS TPEICTAaBICHUNH O HAyYHOW KapTHHE
MUpa, pacimpsieT 1 000011aeT 3HaHUS O )KHBOU IPUPOJIE, €€ OTIMUYUTEILHBIX MPU3HAKAX
— YPOBHEBOM OPTaHHU3AIIUH U SBOJIOIINH, CO3MAET YCIIOBUS JIJISI: ITO3HAHUS 3aKOHOB KUBOM
npuponabl, (GopMUpPOBaHUS (PYHKIIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 370POBOTO U
0e30macHOro o0pasa KU3HH, HKOJIOTMYECKOTO MBIIIJICHHUS, IIEHHOCTHOTO OTHOIIEHUS K
YKUBOM IIPUPOJIE U YEIIOBEKY.

bonpmioe 3HadueHWe OWONOTHS WMEET TAKXKE IS PEIICHHUS BOCIUTATCIBHBIX M
pa3BUBAIOIIMX 3aJa4 CpeaHEero oOIero oOpa3oBaHUs, COLUUATU3AIMUA OOYUaIOIIUXCS.
Nzydenune Ouonoruu oOecreurnBaeT yclIOBUS JUIsi (POPMUPOBAHUSI WUHTEIUICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX YW HMH(POPMAIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI,
CrocOOCTBYEeT HMHTETpAllM OWOJIOTHYCCKUX 3HAHWW C TPEACTABICHUSMU W3 APYTHX
y4eOHBIX TMPEIMETOB, B YACTHOCTH, (GU3MKH, XUMUU U reorpaduu. Ha3Banubie
MOJIOXKEHHUS O MpeJHa3HaYeHUH y4eOHOro npeaMera « buonorusy cocTaBiuiid OCHOBY IS
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OTpeNeeHUs] TOAXO0MI0B K OTOOpY U CTPYKTYpUPOBAHHUIO €r0  COAEp KaHMS,
MIPEICTABICHHOTO B IPOTPaMMe 10 OMOJIOTHH.

Ot6op conepxkanusi yudeOHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYLIECTBIIEH C MO3ULUN KYJIBTypOCOOOpPa3HOIo MOAXO0AA, B COOTBETCTBUU C KOTOPBIM
oOyuaromuecs: JOHKHBI OCBOUTH 3HAHUSI M YMEHUS, 3HAYMMbIe Il (HOPMHUpPOBAHUS
oO1el KyJIbTYphl, ONpEACSIONIMe aJeKBaTHOE MOBEJACHUE YEJIOBEKa B OKPYKaIOIIEH
MPUPOJHON cpelle, BOCTPEOOBAHHBbIE B TMIOBCEIHEBHOM JKU3HM U MPAKTHUYECKOU
nesitenbHOCTH. Ocoboe MecTo B O3TOM cHCTeMe 3HAaHUW 3aHUMAIOT 3JIEMEHTHI
COJZIEpKaHUs, KOTOpBIE CIYy)KaT OCHOBOM i (OpMHUpPOBAHUS TPEACTABICHUH O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpPA W LEHHOCTHBIX OPHEHTALUAX
JUYHOCTH, CITOCOOCTBYIOIIMX I'YMaHU3aLUHA OMOJIOTHYECKOTO 00pa30BaHUs.

CrpyKTypupOBaHUE COAepKaHUs y4eOHOro MaTepraia B MporpaMMe MO OUOJIOTHH
OCYIIIECTBICHO C YY€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUM 00 OTIMYUTEIbHBIX
OCOOCHHOCTSIX JKMBOH MNpUpPOAbI, 0 €€ ypOBHEBOM OpraHu3aluud U 3BodOIUU. B
COOTBETCTBUM C 3TUM B CTPYKType ydeOHoro mnpeamera «buonorus» BblIeIEHBI
CIENYIOIIME CONEpKATEIbHbIE JUHUH: «buonormsa kak HaykKa. MeToapl HaydyHOTO
no3HaHus», «Knetka kak Ouosorudeckas cucrema», «OpraHu3Mm Kak OHOJOTrHYecKas
cucteMay, «CucremMa U MHOrooOpazve OPraHuyecKOro MHUpa», «IBOJIOLUS >KUBOU
MPUPOIBD, « IKOCUCTEMBI U IPUCYILUE UM 3aKOHOMEPHOCTH Y.

Lenp uzydyenus yuebHoro npeamera «bruonorus» Ha 6a30BOM YpOBHE — OBJIaJICHUE
0oOy4arlImMUMHUCS 3HAHUSIMA O CTPYKTYPHO-(QDYHKIIMOHAJIBLHOW OpraHU3allMi KUBBIX
CHUCTEM pA3HOTO paHra U MPUOOPETEHHWE YMEHUW HCIONIb30BATh ATH 3HAHUA  AJIA
rPaMOTHBIX JIEUCTBUN B OTHOIIEHWU OOBEKTOB KMBOW MPUPOJIBI U PEIICHUS PA3TUYHBIX
YKU3HEHHBIX TIPOOIEeM.

JlocTrkeHne uenu u3ydeHus yueoHoro npeameta «buosorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHueM CISAYIOIUX 3a/1au:

OCBOEHHE 00YYaIOUTUMHUCS CUCTEMbI 3HAHUI 0 OMOJIOTUYECKUX TEOPUSX, YUCHHUSIX,
3aKOHAaX, 3aKOHOMEpPHOCTAX, THIOTE3axX, IpaBUiaxX, CIYXKalluX OCHOBOM TUISt
dbopMHUpOBaHUsl MPEACTABICHUM O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O METoAax
HAy4HOT'O MMO3HAHUS, CTPOCHUH, MHOT000pa3uu U 0COOCHHOCTSX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpPraHU3alMM, BBIJAIONIUXCS OTKPBITUAX M COBPEMEHHBIX HMCCIICIOBAHUSAX B
OMOJIOTHH;

dbopMupoBanue y  0OydarOIMXCS  TO3HABATEIBHBIX,  WHTEJUICKTYaJTbHBIX

Y TBOPYECKUX CIOCOOHOCTEN B IPOLIECCE aHAIN3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUN
Hay4HbIX B3IVIAJIO0B, UJIEW U IOAXONOB K M3YYEHUIO KUBBIX CUCTEM PA3HOIO YPOBHS
OpraHM3alliy; CTAHOBJIEHUE Yy OOydaromuxcs OOmIed KylIbTyphl, (YHKIIHOHATHHON
IPAMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOIIEr0 MUpa
YKUBOU MPUPObI HA OCHOBAHWHU 3HAHUU U OMBITA, OTYYEHHBIX IPU U3YYEHUHN OUOJIOTUH;
dbopmMupoBaHue y OOy4aromIMXCsi YMEHUN WUTIOCTPUPOBATH 3HAUE€HUE OMOIIOTUYECKUX
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3HAaHUM B IPAKTUYECKOM JACATEIBHOCTH YEJIOBEKA, PA3BUTHH  COBPEMEHHBIX
MEIHMIUHCKUX TEXHOJIOTUA M arpoOMOTEXHOJIOTUH; BOCIUTAaHUE YOSKIEHHOCTH B
BO3MOYKHOCTH TII03HAHUSI YEJIOBEKOM J>KMBOM NpPUPOABI, HEOOXOAMMOCTU OEpex HOro
OTHOILIEHUSI K HEW, COONIONEHUS 3TUUYECKUX HOPM IpU MPOBEACHUU OHOJIIOTMYECKUX
MCCJIEI0BaHUI; 0CO3HAHNUE IEHHOCTHU OMOJOTMYECKUX 3HAHUI JJI MOBBIIIEHUS YPOBHS
HKOJIOTMUYECKOM KYJIBTYpBI, 17151 POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHMUS;

NpPUMEHEHNE TPUOOPETEHHBIX 3HAHUM U YMEHUN B TIOBCETHEBHOM JKU3HU
JUISl OLIEHKH ITOCIIEACTBAN CBOEU JEATEIbHOCTH 10 OTHOILIEHUIO K OKPYXKAIOIIEen cpene,
COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHWE U COONIOAEHHE Mep NPODUIAKTHKU
3a00JI€BaHUIA.

B cucreme cpennero oOuiero oopasoBanusi «buonorus», nuzyyaemass Ha 0a30BOM
YpOBHE, SBISETCA O00S3aTeabHBIM YYEOHBIM MPEAMETOM, BXOIAIIMM B COCTaB
npenaMeTHor o0nacTh « ECTeCTBEHHO-HAYyYHBIE TPEAMETHD.

Oo0111ee 4ncao YacoB, peKOMEHIOBaHHbBIX JUIsSl U3Y4eHUs OMoJI0ruu — 68 4acos:

B 10 xiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 yac B Hezeno).
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COAEPXKXAHUE OBYYEHUSA

10 KJIACC Tema 1. buosorusi Kak HayKa

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKaMH, Priiocodueid, STUKOM, SCTETUKON U rTpaBoM. Poib
ouosoruu B GOpPMHUPOBAHUU COBPEMEHHOW HayyHOU KapTUHbI Mupa. Cucrema
OMOJIOTUYECKHX HaYK.

MeToapl MO3HAHMS SKUBOM MpUPOAbl (HAOMIOACHUE, SKCIIEPUMEHT, OIMCaHUE,
u3MepeHue, Kiaccudukaus, MoJeIMpoOBaHue, CTaTUCTHYECKas: 00paboTKa JaHHBIX).

Hemoncmpayuu:
llopmpemuwi: Y. lapeun, I. Mennens, H.K. Konbnos, JIx. Yorcon nu ®@. Kpuk.
Tabnuyst u cxemwl: «MeToJIbI TOZHAHUS YKUBOU MPUPOJIBD.

Jlabopamopnuvie u npakmuueckue padomul:
[Ipaktrnueckas padora Ne 1. «Mcronb30BaHue pa3IuYHbIX METOIOB IIPU U3YYEHUU
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cCTeMbI M KX OPraHu3alMs
XKusble cucrembl (OMOcHCTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. Orinuue
YKUBBIX CHCTEM OT HCOPTAaHHYECKON TTPUPOIBI.

CaoiicTBa OMOCHCTEM M X pasHOOOpa3ue. YPOBHU OpraHU3aluu OMOCUCTEM:

MOJIEKYJISIDHBIN, KJIETOYHBIM, TKAHEBBIM, OPTraHU3MEHHBIM, MOMYISIHOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMOTeOlIeHOTUUCCKUM ), OnochepHblil. Jemoncmpayuu:

Tabnuyst u cxemwvl: «OCHOBHBIE PU3HAKHU JKU3HUY», « YPOBHU OpPraHU3aIlUN KUBOU
TIPUPOIBD.
Obopyoosanue: moaenb mosiekynsl [JHK.

Tema 3. XuMun4eckuii COCTaB M CTPOEHHE KJIETKH

XUMHYECKUH COCTAaB KJIETKA. XHMHUYECKHE DJIEMEHTBhI: MaKpOIJIEMEHTHI,
MUKpPOAJIEMEHTHI. Bona 1 MuHepasbHbIC BEIIECTBRA.

@DYHKITMY BOJIBI 1 MUHEPAIBHBIX BEMIECTB B KiIeTke. [lomgnepxanue 0CMOTUYECKOTO
OastaHca.

benku. CoctraB m cTtpoeHue O€NKOB. AMHMHOKHCIOTBI — MOHOMEDPHI OCJIKOB.
He3zameHnmble M 3aMEHUMBIC AMUHOKHUCIOTH. AMHUHOKHUCIOTHBIM COCTaB. YPOBHM
CTPYKTYpbl OEJTKOBOIM MOJIEKYJbI (II€pBUYHAS, BTOPUYHAS, TPETUUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUUYECKHUE CBOMCTBA OekoB. bromornueckue GyHKIMN OCITKOB.

depMeHTHl — Ouosoruueckue kKaramuzaropbl. CTpoeHue QepMeHTa: aKTUBHBIMI
HEeHTp, cyocTparHas cnenupuuyHocts. Kodpepmentsl. Butamunel. Otnnuust GpepMeHTOB
OT HEOPTraHUYECKUX KaTaJu3aTopoB.
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VYrneBonpl: MoHOcaxapuabl (TIOKo3a, pubo3a W Je30KCHpu003a), Jucaxapuibl
(caxapo3a, 1aKT03a) ¥ Moaucaxapuabl (Kpaxmal, ITTUKOTeH, IIeJUTi0I03a). bruonornueckue
(GYHKIIUU YTIIEBOOB.

Jlumu et Tpurunepusl, Gochonunuasl, crepoussl. ['mapodbunsHo-ruapodoOHbIe
cBoiicTBa. buonormyeckue ¢yHkiuu aunuaoB. CpaBHEHUE VYINIEBOJOB, OEIKOB U
JIMITAIOB KaK UCTOYHUKOB YHEPTHH.

Hykneunossie kucnotrel: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX
kucnot. Crpoenne u ¢pynkuuu JJHK. Crpoenne u ¢pynxnuu PHK. Buger PHK. ATO:
CTPOCHHE U (PYHKILIUH.

[utonorusa — Hayka o kietke. Knertounas reopus — npumep B3auMOAECHCTBUS UAEH
U (aKTOB B HAYYHOM MMO3HAHUH. MEeTOIbl U3yUEHUS KIIETKH.

Krnerka kak uenoctHas >xuBasi cuctema. OOIlIMe MPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass MeMmOpaHa, moiekyasl JJHK kak reHermyeckuii ammapar, cucTeMa CHUHTE3a
Oenxa.

Tumnbl kIeToK: syKapuoThyeckas M IpokapuoTudeckas. OCOOEHHOCTH CTPOCHHUS
poKapuoTHIeckoil kieTku. Kierounas crenka 6akrepuid. CTpoeHUe FyKapuOTHUECKOM
kJeTKU. OCHOBHBIE OTINYMSI PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKHU.

[loBepXHOCTHBIE CTPYKTYpPBhl KIETOK — KJIETOYHAs CTEHKa, ITIMKOKAJIMKC, HX
dbynkiuu. [lnazmatudeckas memOpana, e€ cBoiictBa u ¢yHkiuu. [{urtomnasma u eé
opranoubsl. OgHoMeMOpaHHbie opraHou bl kKinetku: JI1C, annapat [01b1kH, TU30COMBI.
IlosmyaBTOHOMHBIE OpraHOMABl KIIETKHA: MMTOXOHIAPHUH, IutacTuabl. Ilpoucxoxnenue
MUTOXOHJApUN u Tuiactua. Buael mmactua. HememOpaHHbIE OpraHOWABI  KJIETKU:
pUOOCOMBI, KJIETOYHBIA LIEHTP, LIEHTPUOJIU, PECHUYKHU, KTYTUKH. DYHKIIMU OpPraHOUIOB
KJIETKH. BKimroueHus.

Anpo — perymaropHbiii 1eHTp KieTkd. CrTpoeHue sapa: sjiepHas o000J0YKa,
KapuoIjia3Ma, XPOMATHUH, SJIPBIINIKO. XPOMOCOMBI. TpaHCIOPT BEIIECTB B KJIETKE.
Hemoncmpayuu:

Ilopmpemuwi: A. Jleenryk, P. I'yk, T. [lIsann, M. Illneitaen, P. Bupxos, [xx. Yorcon,
®. Kpuk, M. Yunkuuc, P. ®panxinn, K.M. bap.

Juazpammor: «PacnpeneneHne XMMHUYECKUX JJIEMEHTOB B HEXHWBOU IPUPOIIE,
«Pacmpenenenre XMuMHYECKUX 3JIEMEHTOB B )KUBOM TIPUPOJIEH.

Tabnuyer u cxemwt: «llepuogmdeckass TabnUIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHne MOIeKylbl Boabl», «buocunre3 Oenkay, «CTpOCHHE MOJICKYIBI OeKa,
«Crpoenue pepmenta», «Hyknennosbie kucnotsl. JIHK», «Ctpoenue monexynsr ATO»,
«CTpoeHHEe SyKapuOTHYECKOM KIETKM», «CTpOEHUE KUBOTHOM KIETKW», «CTpoeHHE
pacTUTENbHOU KIETKW», «CTpOeHUE MPOKAPUOTHUECKON KIeTKn», «CTpoeHue sapa
KIIETKI», « YIIIEBOABD, «JIMnuabn.
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Obopyoosanue:  CBETOBOM  MHUKpPOCKON, OOOpyIOBaHUE JUIsl  IIPOBEICHUS
HaAOIONICHUH, U3MEPEHUH, SKCTIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIIbHBIX, YKHBOTHBIX
U OaKTEepHUANIbHBIX KJIETOK.

Jlabopamopnusie u npakmuueckue paoomaol:

Jlaboparopnas padora Ne 1. «M3ydyeHne KaTaIMTHUECKOH aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajiasbl)y.

Jlaboparopnas padora Ne 2. «3yueHne CTpoCHHs KJIETOK PACTCHUM, KUBOTHBIX U
OaKTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOITpenaparax U UX OMUCaHUE.

Tema 4. dKuszHeaesiTeJIbHOCTh KJICTKHU

OOMmeH BeliecTB, WM MeTaboNMM3M. ACCUMUIISALUA (TUIACTUYECKUN OOMEH) W
JUCCUMWISAIUSA  (SHEPreTUYeCKUil OOMEH) — JB€ CTOPOHBI E€IUWHOI0 IIpoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHUsI BEHIECTB U DHEPIMM B TOHWMAaHUU
MeTabou3ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodHbiii. Ponb depmeHTOB B
0OMEHE BEILIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®dorocunTe3. CBeroBas u TemMHOBas ¢as3bl poTrocuHTe3a. Peakiuu doTtocunresa.
OddextuBHOCTL PoTOCcUHTE3a. 3HaUeHHEe HOTOCUHTE3a JIJIs J)KU3HU Ha 3emiie. BausHue
yCJIOBUM cpenbl Ha (POTOCHHTE3 W CIOCOOBI TMOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCHHTE3UPYIOLe OaKkTepun. 3HaYCHUE XeMOCUHTE3a JJIsl )KU3HU
Ha 3eMJie.

DOHepreTuueckuidi oOMEH B KIJETKe. PaciienseHue BelIeCTB, BBIICICHHE U
aKKyMYJIUPOBAHHE SHEPTUH B KJIETKE. DTaIbl SHEPTETUYECKOTO OOMeHa. [ Tukomnu3.
bpoxenne wm ero Buabl. KuciaopomHoe OKHCIEHME, WM KIETOYHOE JIBIXaHHE.
OxucnurensHoe PpochopunmpoBanue. IHHEKTUBHOCTb FHEPTETUIECKOTO 0OMEHa.

Peakiuu marpuyHoro cuHtesa. I'enernueckas undopmanus u JIHK. Peanuzanus
reHeTU4eCcKor HHPOopMaInK B KJIeTke. [ eHeTrnueckuii Ko 1 ero cBoiicTBa. TpaHcKpumus
— Marpuunbii cuaTe3 PHK. Tpancnmsamms — OuocuHTe3 Oenka. DTambl TPaHCIAIUH.
KonupoBanre aMuHOKHUCIOT. Posib pubocom B OMocHHTE3€ OeKa.

Hexnerounbie ¢opmbl ku3HU — BuUpychl. Hcropuss orkpeitusi Bupycos (JI.U.
NBanoBckwuit). OCOOGHHOCTH CTPOCHHS U )KM3HEHHOTO IMKJIa BUPYCOB. bakTepuodaru.
bome3sHn pacTeHuWi, KHUBOTHBIX M 4YEJIOBEKAa, BBI3BIBAEMBIE BUpycaMHu. Bupyc
uMmMmyHonedunmra yenoseka (BUY) — Bo30ynurens CIIN/Ja. OOpaTHas TpaHcKpuMius,
peBepraza u uHTerpasa. lIpodunakrtuka pacrnpocTpaHEeHUsI BHUPYCHBIX 3a00seBaHUM.
Hemoncmpayuu:

Ilopmpemuwr: H.K. Konbuos, /.. MBanoBckuii, K.A. Tumupszes.

Tabnuyer u cxemvl: «Tunbl nuTaHus», «Metabomusm», «MUTOXOHIAPUSIY,
«Ouepretudyecknii  oomen», «Xmopormacty, «DortocunTe3sn, «Crpoenue J[HK»,
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«Ctpoenne u GyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «leHeTHUuecKuid Komy,
«Bupyco», «baktepuodarn», «Ctpoenue u xku3HeHHbI w1ukin Bupyca CIIN]a,
o6akrepuodaray, «Permmkanus JTHK.

Obopyoosanue: Monenu-anumkaun — «Yasoenne JHK u  Tpanckpunmmsy»,
«buocuntes 6enkay, «CTpoeHue KIeTKU», Moenb cTpykTypsl JJHK.

Tema S. PasMHOXKeHMe M MHAUBUAYAJIbHOE PA3BUTHE OPTraHU3MOB

KitetouHslil 1IUKI, WK KU3HEHHBIN UK KiIeTku. MHTepdasza u muto3s. [Ipoueccsl,
npotekatonie B uHTep(daze. Pemnmukanums — peaknus MarpuyHoro cuHTeza JIHK.
CrpoeHue XpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTHI. JIUTIIIOMIHBIN 1 TarIONIHBIHI
XpOMOCOMHBIE HaOopbl. Xpomarujibl. lluTonormyeckre OCHOBBI PA3MHOXKEHUS U
WHJMBUAYaJbHOTO PA3BUTHUS OPTaHU3MOB.

Henenune knetkn — muto3. Craaum murosa. [Ipoueccsl, Tpoucxoasuye Ha Pa3HbIX
CTAIUSIX MUTO3a. bHOJIOrnYeCKnil CMBICIT MUTO3A.

[Iporpammupyemasi rubesnb KJIETKH — alomnTo3.

@opMbI pa3MHOKEHHSI OPraHM3MOB: Oecrnojioe M moJioBoe. Buawsl OGecnosoro
Pa3MHOKEHHS:  JI€JICHUE HAJABOE, IIOYKOBAHHE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUEe, BEreTaTUBHOE pa3MHOXKEHUE. VICKycCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAUYECHUE JIJIs1 CEJICKIUU.

[TonoBoe pazMHOXKEHUE, €r0 OTIINYUS OT OECIIOJIOTO.

Meiio3. Cragum wmebiosa. Ilpouecchl, NpOUCXONSIIME HAa CTAAMSIX Meilo3a.
[ToBenenue xpoMocom B Mmeno3e. KpoccuHroBep. bHoIOTHYECKH CMBICT U 3HAYCHUE
Meno3a.

I'ameTorene3 — mporecc 00pa3oBaHUs TOJOBBIX KJIETOK y KUBOTHBIX. IlojioBBIE
JKeJe3bl: CEeMEHHUKHU U sinuHUKU. OOpa3oBaHUE M PA3BUTUE TOJIOBBIX KJIETOK — raMer
(cmepMato3oul, AWIEKIETKA) — crepmaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
AUIEKIIETOK U criepMaro30uaoB. OmnonoTrBopenue. Ilaprenorenes.

NunuBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHAIbHOE ~ pa3BUTHE
(omOpuorenes). OTambl SMOPUOHAIBHOTO PAa3BUTHS Y TIO3BOHOYHBIX IKHUBOTHBIX:
npoOiieHne, racTpyisiusi, opraHoreHe3. IlocTamOpuoHanmbHOE pa3BUTHE.  THIBI
MOCTAMOPHUOHATILHOTO PAa3BUTHS: MPSAMOE, HEMpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha
pa3BUTHUE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTRA.

Poct u pa3Burne pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,

cTaguu pa3Butus. lemoncmpayuu:

Tabnuyer u  cxemvr: «DOpMBI  pa3sMHOXKEHHS  OpPraHU3MOBY»,  «JIBoiHOE
OIUIOZOTBOPEHHE Yy LIBETKOBBIX PAacTEHUI», «BererarnBHOE pa3MHOXKEHUE PACTECHUI,
«/lenenue kinerku O6axkrepuii», «CTpoCHHE MOJOBBIX KIETOK», «CTpOEHUE XPOMOCOMBI»,
«Knerounsii nukny», «Permukanus JJHK», «Mutos», «Meito3y, «lIpamoe u HenpsiMmoe
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Pa3BUTHCH, «['ameTorenes Y MICKOIIUTAIOIMIUNX MW YCIOBCKaA», «OCHOBHBIC craauu
OHTOI'CHE3a».

Obopyoosarue: MUKPOCKOII, MUKPOIIPENAPATHI «CnepmMaTo30u/1bl
MJICKOTIUTAOIIETO», <«SliuekneTka wmiekonurtaromero», «Kapuokunes B kieTkax
KOpElIKa JIyKa», MarHUTHas Mojelb-aniuiukanus «/lenenue xierku», moaens JIHK,
MojieJIb MeTada3zHOH XPOMOCOMBI.

Jlabopamopnusie u npakmuueckue pavomaol:

Jlaboparopnas pabora Ne 3. «HabGmioneHnne MuTo3a B KJIETKaX KOHYMKA KOpeEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

JIaGopartopHas padota Ne 4. «l3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieacTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pasButus reHetukd. Ponbs nuronorun u
YMOPHUOJIOTUH B CTAHOBJICHUM FeHETUKU. BKIIal poccUiicKuX U 3apyOeKHBIX YUEHBIX B
pa3BUTHUE TEHETUKU. MeToNbl TEHETHUKH (TUOPUAOIOTHYECKUM, ITUTOT€HETUYECKUN,
MOJIEKYJIIpHO-TeHeTh4Yeckuil). OCHOBHBIE TE€HETHYeCKHe TMOoHATUA. [eHeTndeckas
CHMBOJIMKA, UCITOJI3YEMAS B CXEMAX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJEI0BaHUsA IPU3HAKOB, YCTaHOBIEHHbIE [. MeHnenem.
MoHorndpuHOe CKpelmBaHue. 3aKOH €AUHO-00pa3usi THOPUI0B MEPBOTO MOKOJICHHUS.
[IpaBuno AOMUHHUPOBAHUA. 3aKOH PACIICIUIEHUS TPU3HAKOB. [ MITOTE3a YUCTOTHI TaMeT.
[lonHOE M HENMOJIIHOE TOMUHHUPOBAHHUE.

JHuruOpuaHoe ckpenBaHue. 3aKOH HE3aBUCUMOTO HACJIENOBAaHUS MPHU3HAKOB.
[{uToreneTnyeckue OCHOBbI ~ JUTHOPUIHOTO  CKpEIIMBaHUA.  AHaIU3UpYIOLIEe
cKkpemnBanue. M cnonp30BaHME aHANM3UPYIOIIETO CKPEIIMBAHUSA IS ONPENCIICHUS
TeHOTHIa 0COOU.

CuemienHoe HacnenoBanue mnpu3HakoB. Pabora T. Moprana mo ciemieHHOMY
HaCJIEJOBaHUIO I'eHOB. Hapyiienue cuerienrs TeHOB B pe3ybTaTe KpOCCUHIOBEDA.

XpOMOCOMHAasi TEOPHUS HACIEACTBEHHOCTH. | EHETUUECKUE KapThI.

I'enetnka nosa. XpOMOCOMHOE ONpeeiIeHUE Moja. AyTOCOMBI W IOJIOBBIE
XPOMOCOMBI. | OMOrameTHbIe U reTeporaMeTHble Opraau3Msl. HaciienoBanne npusHakos,
CUEIUICHHBIX C TIOJIOM.

N3meHunBOCTh. BUIBI M3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAs. Poib
cpelbl B HEHACJEACTBEHHOW WM3MEHUYMBOCTU. XAapaKTEPUCTUKA MOAU(PUKATMOHHOU
U3MEHYMBOCTH. BapuauuMoHHBIM psAa M BapuanvoHHas kpusad. Hopma peaxknuu
npu3Haka. KolmmyecTBeHHbIE U KaYECTBEHHBIE MPU3HAKU U UX HOpMa peakuuu. CBoMcTBa
MOIU(PUKALMOHHON U3MEHUYHUBOCTH.

HacnenctBennasi, wWid TeHOTUNUYECKas, U3MEHYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Meil0o3 M MOJI0BOM MPOIECC — OCHOBA KOMOMHATUBHONW M3MEHYHBOCTH.
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Myranonnass u3MeH4uBOCTh. Kitaccudukanus MyTanuid: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. Yacrora u mnpuumHbl MyTanuil. Mytarennele  (akTopbl.  3akoH
rOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOW n3MeHunBocTy H.M. BaBumoga.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCT.

I'eneruka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/IbI TEHETUKHU YEJIOBEKA!
reHeaJorn4eCcKui, OJIN3HEIIOBBIN, IIUTOICHETUYECKUM, OMOXHMHYECKHUH,
MOJIEKYysipHOreHeTHYeCKil. COBPEMEHHOE OMNpPEACICHUE TE€HOTHUIA: MOJHOT€HOMHOE
CEKBCHHPOBAHHE, TE€HOTUIIMPOBaHMWE, B TOM uwncie ¢ noMoupro [II[P-ananmm3a.
HacnencrBennsie 3a001eBaHUs Y€IOBEKA: TCHHBIC 00JIe3HM, O0JIE3HU C HACTEACTBCHHON
MPEAPACTIONOKEHHOCTBIO, XPOMOCOMHBIE O0je3Hu. CoMaThyecKue W TEeHEPATUBHBIC
myTaruu. CTBOJIOBbIE KJETKU. [IpuHIMIBI 310pOBOro 00pasza >KWU3HH, JTUArHOCTHKH,
OpOQUIAKTUKA W JICYEHUS TIE€HETUYECKUX Oone3Held. Meauko-reHeTH4eckoe
KOHCYIBTHPOBAHUE. 3HAUCHHE MEIULIUHCKOW T€HETUKHU B MPEIOTBPALICHUN U JICUCHHUH
TeHETHUYECKUX 3a00JIeBaHUI YesioBeKa. /lemoncmpayuu:

llopmpemuwi: 1. Mengens, T. Mopran, I. ne ®pusz, C.C. YUerBepuxon, H.B.
Tumodees-Pecosckuii, H.1. BaBunos.

Tabnuysvr u cxemvi: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 ITUTOTCHETHYECKas
OCHOBa», «3aKOH pacUICIJICHUs] U €ro LUTOTEeHETUYeCKass OCHOBa», «3aKOH YUCTOTHI
ramet», «JurubpugHoe ckpernuBanuey», «lluTonoruyeckue OCHOBBI JTUTHOPUHOTO
CKpenmBanusmy, «Menos», «B3anMoieiiCTBHE aJlJIETIbHBIX T€HOBY, «I EeHEeTUYECKNE KapThl
pacTeHM, )KUBOTHBIX U UEJIOBEKa», «I €eHEeTHKa MoJ1a», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLEIUIEHHOTO C MOJI0M», «KapruOTHUIIbI YEJIOBEKA U KUBOTHBIX», « BUIbI N3MEHYUBOCTH,
«MoauduxanmonHas H3MEHUYUBOCThHY», «HacnenoBanue pesychakropa», «leneruxa
TpyII KpOBU», « MyTallUOHHASI ”3BMEHUYUBOCTH.

Obopyoosanue:  Moaenu-anrumkauuu  «MoOHOTHUOpUIHOE  CKpEIIUBaHUE,
«Henonmnoe noMuHupoBanuey, «Iurudpuanoe ckpenmpanuey, «llepexkpéct xpomocom»,
MUKpPOCKOTI ¥ Mukpormpenapar «Jllpozoduna» (Hopma, mMyTaruu (HOpMbI KPBUIBEB U
oKpacku Tena), repbapuit «lopox mnoceBHON». Jlabopamopuvle u npakmuueckue
pabombut:

JlaGoparopnasi pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO U
TUTHOPUHOTO CKPEIMBAaHUS Y APO30(UITBI HA TOTOBBIX MUKPOTIPEapaTax.

JlaGoparopnasi pabora Ne 6. «M3ydeHue MoOIU(PUKALMOHHON HW3MEHUYMBOCTH,
MOCTPOEHUE BAPUALMOHHOTO PSAJa U BAPUALMOHHON KPUBOI.

JlaGoparopnasi pabora Ne 7. «AHamu3 myTanuid y JApo3ouibl Ha TOTOBBIX
MUKPOIIpenaparaxy.

[Tpaktruueckas pabora Ne 2. «CocraBieHre U aHaJIN3 POAOCIOBHBIX YEJIOBEKAY.
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Tema 7. Cenexnusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CEJIEKIIMHA U TIOMECTUKALMSL. Y UYEHUE
H.W. BaBmioBa 0 LEHTpax MPOUCXOXKAECHUS U MHOrooOpa3us KyJIbTYpHBIX PACTEHUH.
L{eHTpBI MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COPT, MOpO/IA, HITAMM.

CoBpeMeHHbIE METOABl ceNeKUMU. MaccoBbIi M HMHIUBUIYaJbHBIA OTOOpHI B
CEJeKUMH pacTeHUd U KUBOTHBIX. OueHKa 3Kcrepbepa. bIM3KOpOACTBEHHOE
CKpelnBaHue — nHOpuAMHL. Yuncras nuHuda. CkpenmBaHue YUCTHIX JIMHUHN. [eTeposuc,
wii tubpunHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas
rubpuanzanys u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U MOJTy4YeHHE MOJUILIONIOB.
JIoCTH>KEeHHSI CeJIEKIIUU PACTEHU, d)KUBOTHBIX 1 MUKPOOPTAHU3MOB.

broTexHOI0rus Kak 0Tpacib IPOU3BOACTBA. [ €HHas MHKEHEpHUs. DTalbl CO3AaHU
pexomOunanTHOM JIHK u TpaHcreHHbIX opranu3moB. KietouHnas nHxeHepusl.

Kiierounsie KynbTypbl. MUKpPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KioHupoBanwue

BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE 151
studeckue npodmembl. I'MO — reHeTHueckn MOAU(PUUHUPOBAHHBIE OPraHU3MBI.
Jemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, U.B. Muuypum, I'./[. Kapneuenko, M.®. BaHoB.
Tabnuyst u cxemol. xapta «LIeHTPHI MPOUCXOKACHUS U MHOTOOOpA3Hs KyJIbTYPHBIX
pactennit», «Ilopoabl [OOMamIHUX JKUBOTHBIX», «CoOpTa KyJIBTypHBIX PAaCTCHHII»,
«Otnanéunas rudbpunuzanus», «Padbote akagemuka M.®. iBanoBay, «llonumionaus,
«OOBEKTHI ouorexHojorum»,  «Kietounble  KyJabTypbl W KJIOHHUPOBAHUEY,
«KoHCcTpyupoBaHue 1 MepeHOC FreHOB, XPOMOCOM.
Obopyoosarue: MyJSIKY TIOA0B U KOPHEIJIO0B TUKUX (POPM U KYJIBTYPHBIX COPTOB

pactenuii, repbapuii «CenbCKOXO3UCTBEHHbIE pacTeHus». Jlabopamopuvie u
npakmuueckue padoomul:

Okckypeuss «OCHOBHBIE METO/BI U JOCTHKEHUS CEJEKIIMM PACTEHUN W )KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHLHIO, TJIEMEHHYIO ()epMy, COPTOUCTIBITATEbHBIA y4aCTOK, B
TEIUIMYHOE XO3sIMCTBO, TAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

IINTAHUPYEMBIE PE3YJIBbBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOI'MU HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUASA

Cormacio ®I'OC COO ycranaBnuBaioTCsi TpeOOBaHUS K pe3yabTaTaM OCBOCHHS
Oo0y4aloImUMHCS ~ MPOrpaMM  CpeiHero  odmero  oOpa3oBaHUs:  JTMYHOCTHBIM,
METaIpeIMETHBIM U TPEIMETHBIM.



OenepanbHas padouas nporpamma | buonorus. 1011 knaccel (6a30BbIii ypOBEHbD)

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType TMYHOCTHBIX PE3YJIETaTOB OCBOCHUS MpeaMeTa « bUoaoTush BbIICICHbBI
CJICIYIOIINE COCTABJISIONIME: OCO3HAHHME OOYYAIOIIMMHCS POCCHUHCKON Trpa)KaaHCKON
UJICHTUYHOCTH — TOTOBHOCTM K CaMOpPAa3BUTHIO, CAMOCTOSITEIIbHOCTH 151
CaMOOIIPEACICHUIO0, HAIMYUE MOTHBAIMA K OOy4YeHHUIO OMOJIOTHH, IeJeHaIlpaBIeHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATULIHUN pa3BUTUS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH u
CcrocoOHOCTh  OOy4aroIMXCS ~ PYKOBOJACTBOBATBCSI B CBOEH  JICSITENIBHOCTHU
[IEHHOCTHOCMBICJIOBBIMU ~ YCTAaHOBKaMH, TMPUCYIIUMU CUCTEME OHOJIOTHYECKOTO
00pa3oBaHus, HAJTUYUE IKOJIOTUUECKOTO TPAaBOCO3HAHUS, CHIOCOOHOCTH CTaBUTh 1IETHU U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIngyHOCTHBIE pE3yabTaThl OCBOECHUSI Tmpeamera «buomorus» nocturarorcs B
CIMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JEATEILHOCTH B COOTBETCTBUU c
TPaIUIIUOHHBIMU POCCUMCKUMU COIIMOKYJIETYPHBIMH, UCTOPUYECKUMU u
JTyXOBHOHPABCTBEHHBIMU 1IEHHOCTSAMH, IPUHSATHIMU B OOIIIECTBE MPaBUIIAMU U HOPMaMU
MOBEJACHUS M CIOCOOCTBYIOT TMpOIECCaM CaMOINO3HAHUS, CaMOBOCHUTAHUA U
CaMOpa3BUTHUSI, Pa3BUTHUSI BHYTPEHHEU MO3UIMU JTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY M TMPaBOINOPSAKY, YEJIOBEKY Tpyda M CTaplieMy IOKOJCHHIO, B3aHMMHOTO
YBaXEHUsI, OEPEKHOTO OTHOIIEHUS K KYJIBTYPHOMY HACJICIUI0 U TPAJULMAM
MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit denepanyu, Ipupoe U OKPYKarollie cpeae.

JIngyHOCTHBIE pe3ylbTaThl OCBOEHUSA YyueOHOro mnpenmera «buosiorus» IOKHBI
OTpakaTb ~ TOTOBHOCTh U  CHOCOOHOCTH  OOYYalOIIUXCS ~ PYKOBOJICTBOBATHCS
chopMupoBaHHOW BHYTPEHHEH TIO3WIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHMEHTAIIUM, TO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIEecTBa, paclIUpeHrue KU3HEHHOTO OIbITa W OIbITa
JESITEIbHOCTH B TPOLIECCE pealu3alldd OCHOBHBIX HAMNPABICHUW BOCIHUTATEIBHOU
JESITEIbHOCTH, B TOM YUCJIE€ B YACTH:

rpaJaaHCKOr0 BOCIIMTAHMS:
c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00YHarOIIErocs Kak akKTUBHOTO
Y OTBETCTBEHHOI'0 WIEHA POCCHUIMCKOI0O 00IIeCTBa; 0CO3HAHNE CBOUX KOHCTUTYLIHMOHHBIX
npaB 1 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOW NEATEIbHOCTH NPHU CO3MAaHUM YUYEOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEIbHBIX 3aJ1a4, BBHITOJIHEHUHU OMOJIOTHUYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTh OMPEAEIATh COOCTBEHHYIO MO3HIMIO MO OTHOUICHHIO K
SIBJICHUSIM
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COBPEMEHHOM JKM3HU U OOBACHATH €€; yMEHUE YUUTHIBaTh B CBOMX JIEHCTBUSIX
HEO0OXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIFOJEH C Pa3HBIMU YOCKICHUSIMH,
KYJIETYPHBIMH LIECHHOCTSIMU U COIIUAJIbHBIM MOJIOKEHUEM; TOTOBHOCTh K COTPYAHUYECTBY
B IIPOIIECCE COBMECTHOIO BBIIOJIHEHUSI yUE€OHBIX, TO3HABATEIBHBIX U HCCIIEI0BATENbCKUX
3a/1a4, YBaXKUTEJIIBHOTO OTHOIICHUS K MHEHHUIO OMIMOHEHTOB MPU OOCYKJI€HUU CHOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJEPKAHMS; TOTOBHOCTh K TYMAaHUTAPHOUW U BOJIOHTEPCKOM
JESATENPHOCTH; 2) NATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOopMHPOBAHHOCTh POCCHICKON TPAKIAHCKOW UICHTUIHOCTH, MaTPUOTHU3MA,

YBAKEHUSA K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHou, ropaoctu 3a

CBOM Kpa#, cBO PoauHy, CBOM A3BIK W KYyJIBTYpY, IpOLLIOE U HACTOSAIIEE

MHOTOHAIIMOHAJILHOTO Hapoga Poccuu; UEHHOCTHOE OTHOUICHWE K MPUPOTHOMY

HACJICINIO U MaMSITHUKaM MPUPOJIBI,

TOCTKEeHUsIM Poccuu B Hayke, HUCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE; CHOCOOHOCTh
OLICHUBATh BKJIA]] POCCUNCKUX YYEHBIX B CTAHOBJICHHUE U PAa3BUTHE

OMOJIOTHY, TIOHUMAaHUs 3HAUEHUs OMOJIOTUU B MO3HAHUM 3aKOHOB MPHUPOJBI, B JKU3HU

YeJI0BEKa U COBPEMEHHOIO OOIIECTBA; UIeHHAs YOeKIEHHOCTh, TOTOBHOCTH K CITY>KEHHUIO

u 3amute OTedecTna,

OTBETCTBEHHOCTbH 3a €ro CyAhoy;

JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHE TYXOBHBIX IECHHOCTEW POCCUKCKOTO HAPO/IA;

chOpMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUSA, HATHUYECKOTO  TOBEJCHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSACh HA MOPAJbHO-HPABCTBEHHBICE HOPMBI M LIEHHOCTH; OCO3HAHWE JIMYHOTO
BKJIaJla B MOCTPOEHHUE YCTOWYMBOTO OYIYIIETr0; OTBETCTBEHHOE OTHOIICHHE K CBOUM
pOIUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHS [IEHHOCTEH CEMEWHOMN
)KU3HHM B COOTBETCTBUM C TpaauuMsMu HapoaoB Poccun; 4) 3cTreTM4ecKoro
BOCIIUTAHUA:

ACTETUYECKOE OTHOIIIEHNE K MHUPY, BKJIFOUAst 5CTETUKY ObITa, HAYYHOTO U

TEXHUYECKOTO TBOPUYECTBA, CIOPTA, TPYAd, OOIIECTBEHHBIX OTHOIIECHWUW; MOHUMAaHUE
SMOIMOHAJIBHOTO BO3JAEHUCTBUS KUBOW MPUPOABI U €€ LEHHOCTH; TOTOBHOCTH K
CaMOBBIPAKEHUIO B PAa3HbIX BUJIAX UCKYCCTBA, CTPEMIICHUE IPOSBIIATH

KaueCTBa TBOPUYECKOU JINYHOCTH;

H3UYECKOro BOCIIUTAHMS, GOPMUPOBAHUSA KYJIbTYPbI 310POBbS H
3MOLMOHAJIBLHOIO 0JIArOMOJIY YU
[NOHMMAaHUE U peajau3alus 310pOBOro M 0e30macHoro oOpas3a U3HU (30pOBOE
NUTaHUe, COONIOEHNE TMTMEHUYECKUX IpaBWJI U HOPM, COAJaHCUPOBAHHBIM PEXUM
3aHATUN U OTAbIXA, pEryasipHas pu3nuecKas akTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY M ICUXUYECKOMY
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3I0POBBIO; IMOHUMAHUE IIEHHOCTH TIPABWJI WHIAWBUAYAJIbHOTO M  KOJUICKTHBHOTO

0e30ITacHOTO

MOBEJICHUS B CHTYyaIlUsAX, YIPOXKAIOMIUX 370POBBIO W KU3HH JIIOACH; OCO3HAHHE
MOCJICICTBUI M HETIPUATUS BPEIHBIX TPUBBIUCK (YIIOTPEOICHMUS

aJIKOTOJIs, HAPKOTUKOB, KYpEHHS);

PYA0BOT0 BOCTIMTAHUS:

TOTOBHOCTb K TPYyAY, 0CO3HAHUE LIEHHOCTH MAaCcTEPCTBA, TPYAOI0OHE; TOTOBHOCTD K
aKTUBHOM JIEATEIIBHOCTU TEXHOJIOTHUECKON U COIIMAJIbHOM
HaNpaBJI€HHOCTH, CIHOCOOHOCTh HWHHUIIMMPOBATh, IUIAHUPOBaTb M CAMOCTOSITENIBHO
BBINOJHATh TAKYyIO JEATEIbHOCTh, MHTEPEC K Pa3InYHbIM cepaM MnpodeccHoHaIbHON
NEeATEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieil npodeccun u
peanu30BbIBaTh COOCTBEHHbBIE >KM3HEHHbIE IUIAHBI; TOTOBHOCTb M CIIOCOOHOCTH K
00pa30BaHUIO M CAMOOOPA30BAHUIO HA MIPOTSXKEHUU

BCEH JKU3HU;

KOJIOTMY€eCKOr0 BOCIIMTAHMUSA: SKOJIOTUYECKU LIEI€CO00pa3HOE OTHOLLIEHUE K
IIPUPOJE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

NOBBIIIEHUE  YPOBHSA  DKOJIOTMYECKOM  KYJIbTYpbl:  MPUOOPETEHHE  OIbITa
IJJAHUPOBAHUS MOCTYNIKOB M OLICHKH MX BO3MOXKHBIX IOCJEACTBUU ISl OKPYXKAIOIIEH
Cpelbl; 0CO3HaHKE IMI00ATBHOIO XapaKTepa HKOIOTMUECKUX IpOoOIeM U MmyTel ux
peuieHus; cnocoOHOCTh UCTIONB30BaTh MPUOOPETAEMBIE TPU U3YUEHUH OMOJIOTUH 3HAHUS
Y YMEHUS TIPU PellieHUH Npo0iieM, CBA3aHHbBIX C PallMOHAIBHBIM IPHUPOAOIOIb30BAHUEM
(cobunroneHue npaBuil MOBEAEHUS B IPUPOE, HAIIPABJICHHBIX HA COXPAHEHHE PAaBHOBECHUS
B DKOCHCTEMAaX, OXpaHy BUIOB, SKOCUCTEM, OMOC(EPHI); AKTUBHOE HEMPUSITHE TEUCTBUA,
MIPUHOCSIIUX BPENl OKPYXKAOLIEH NPUPOJHOU
cpene, YMEHHE MPOTHO3MPOBATH HEOJIArONPUSATHBIE HSKOJIOTMYECKUE TMOCIEACTBUSA
OpENNPUHUMAEMbIX  JCHCTBUA M MNpeAoTBpaliaTb MX; HAJIWYUE  PA3ZBUTOTO
HKOJIOTMYECKOTO MBIILICHHUS, SKOJIOTUUECKOU KYIBTYPBI,

ONBITA AEATEIBHOCTH DKOJIOTMYECKOM HAITPABIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MU
B [TI03HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIbHOM ITPAKTUKE, TOTOBHOCTH K YYaCTHIO
B IIPAKTUYECKOM AEATEIBHOCTU IKOJIOTMYECKON HAIIPABIEHHOCTH;

LHEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH M OOIIECTBEHHOW MpPAaKTHUKH, OCHOBAaHHOTO HA JHAJOre KYJbTYp,
CIOCOOCTBYIOLIIETO  OCO3HAHMIO  CBOETO  MeCTa B MOJHUKYIBTYPHOM  MHPE;
COBEPUIEHCTBOBAHUE SI3bIKOBOM U YUTATEIBCKOM KYJIBTYphI KaK CPEACTBA
B3aUMOJICHCTBUSI MEXTY JIIOABMU U MO3HAHUSI MUPA; MOHUMaHHUE CeU(pUKN OMOIOTUn

KaK HayKd, OCO3HAHUS €€ poiu B pOPMUPOBAHUU
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palMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUM IIEJIOCTHOTO IMpEACTaBleHus 00
OKpY>KaloleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YEJIOBEKA W OOIINEeCTBA, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHNH Mpo0iieM COXpaHEHUs! TPUPOTHOTO

paBHOBeCHS; YOS KIEHHOCTh B 3HAUMMOCTH OMOJIOTHH IS COBPEMEHHOW MBHIIU3ALINU:
oOeclieueHUsT HOBOTO YPOBHS PAa3BUTUS MEIUIMHBI, CO3/JaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh PeCypcHbIE MPOOJIEMbI pa3BUTHS YEJIOBEUECTBA,
MoMCKa MyTeW BBIXOAA M3 DIOOAIBHBIX JKOJIOTMUECKHX MpobiaeM U obecreueHus
nepexoia K yCTOMYMBOMY pAa3BUTHIO, PAllMOHAJIbHOMY HCHOJIb30BAHUIO IMPUPOIHBIX
pecypcoB ¥ (OPMHUPOBAHHIO HOBBIX CTaHAAPTOB >KU3HM; 3aWHTEPECOBAHHOCTH B
MOJMyYeHUN OWONOTMYECKUX 3HAHMM B IENAX TOBBINICHHS OOMIEH KyIbTYpHI,
€CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KakK COCTaBHOM 4YacTU (PyHKLHOHAJIbHON
ITPAMOTHOCTH OOy4Yaromuxcs, (GopMupyeMoil mpu U3y4eHHH OWOJIOTMH; MOHWMAaHHE
CYUIHOCTH METO/IOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BAaTh MOJIy4aeMble 3HAHUS AJIs aHAIN3a U OObSICHEHUS SIBJICHUN OKPY/KaIOILIEro
MUpPA U MPOUCXOIANINX B HEM M3MEHEHHI, YMEHHUE JieaTh 000CHOBAHHbBIE 3aKITIOUCHUS
Ha OCHOBE Hay4YHbIX ()aKTOB M UMEIOUINXCS JAHHBIX C LIEJIBIO MOJIYYEHHUS IOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJb30BaTh OMOJOTMYECKUE 3HAHMS IS
pelieHus
npoOjieM B pealbHBIX JKU3HEHHBIX CHUTYaIlUsAX; OCO3HAHWE IEHHOCTH HAaydHOU
JesITeIbBHOCTH, TOTOBHOCTh OCYILIECTBIISTh
NPOEKTHYI0 M HCCIENI0BAaTeNbCKYI0 JACSITeNbHOCTh HMHIWBUIAYaJbHO W B TPYIIIIE,;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHUM 1O OMOJIOTUU B COOTBETCTBUHU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3VYJIBTATBI

MeranpeaMeTHble pe3yibTaThl OCBOEHUsA ydeOHoro mnpeaMera «buonorusy
BKJIIOYAIOT:  3HAYMMbIe Uil (DOPMHPOBAHHUS  MHUPOBO33PECHUSI  OOYyHAIOUTUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIPEAMETHBIC) OOIIeHAYYHbIE TOHSATHS, OTPAXKAIOIINE
[EJTOCTHOCTh HAYYHOM KapTUHBI MUpa U CIIEU(UKY METOJIOB MMO3HAHUS, UCTIOIB3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIus, SBICHHUE, MPOIIECC, CUCTEMA, HAYUYHBII
dbakT, TPUHIMN, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIEIOBaHUE,
HaOIIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHX), YHUBEPCAIbHbIE YUCOHBIC JEHCTBUS
(mo3HaBaTebHbIE, KOMMYHUKATHUBHBIE, pEryIATUBHBIC), 00ECIIeUYNBAIOIINE
dbopmupoBanue (YHKIHMOHATBHOW IPaMOTHOCTHU U COLIMAJIbHOM

KOMITETEHIIMM 00y4aronuxcs, CHOCOOHOCTh o0yJaromuxcs

HCTOJIb30BAThH OCBOEHHBIE MEXKJIUCHUTUIMHAPHBIEC, MUPOBO33PEHYECKHUE 3HAHUS
U YHUBEpCAJIbHbIE yueOHbIE IEWCTBUS B TO3HABATEIBHON U COLIMATIBHON MTPAKTHUKE.
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Ilo3naBaTesbHbIE YHUBEPCAJbHbIE yUeOHbIe JeiicTBUS BasoBbie

JornyeckKue AeMCcTBHUSA:

CaMOCTOSITENIbHO (POPMYIIMPOBATH M aKTYaJIU3UPOBATh MPOOIIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE; UCHOIb30BaTh P OCBOEHUU 3HAHUI PHUEMBI JIOTHYECKOTO MBIIIJICHUS
(amaym3a, CWUHTE3a, CpPaBHEHMs, KiacCU(pUKAIMKM, OOOOIIEHUs), PACKPHIBATH CMBICI
OMOJIOTUYECKUX MOHATUM (BBIACIATH UX XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATh CBSI3U C
JPYTUMU MOHATUSMH ); ONIPENEIIATH LENN IEATEIbHOCTH, 3a/1aBasi TapaMeTPbl U KpUTEPUH
WX JTOCTUXKECHUS,

COOTHOCUTBH PE3YyIbTaThl JIEATEIbHOCTH C IOCTABICHHBIMUA UEISIMHU; HUCIOJIb30BATh
OMONOrnYecKe MOHATHS 1151 00bACHEHUS (PAaKTOB U SBJICHUHN KUBOMN
IPUPONBI; CTPOUTH JIOTHUECKUE pPACCYX ACHUS (MHAYKTUBHBIC, JE€IyKTUBHBIE, IIO
aHaJIOTUH), BBISBIISATH 3aKOHOMEPHOCTH U IPOTHUBOPEUNS B paCCMaTPUBAEMBIX SIBICHUSIX,
(GOopMyIUpOBaTh BBIBOJIBI U 3aKJIIOUEHUS; TPUMEHATh CXEMHO-MOJIEIBHBIE CPENICTBA IS
NPEICTABICHUS CYIECTBEHHBIX CBSI3€M M OTHOIICHHWI B HM3y4aeMbIX OHOJIOTMYECKHX
00BbEKTaX, a TaKXe MPOTUBOPEUMH pa3HOTO POAA, BBIABICHHBIX B Pa3IMYHBIX
MH(OPMALIMOHHBIX MCTOYHHMKAX; pa3padarbiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YYETOM
aHaJIM3a UMEIOIINXCS
MaTepUaJIbHBIX U HEMaTepHAIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B JESTEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YIBTATOB
LEJsM, OLIEHUBaTh PUCKHU MOCIEACTBUI AESTENbHOCTH; KOOPAUHUPOBATh U BBITIOJIHATH
paboTy B YCIOBHSIX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOJIEHCTBUS; Pa3BUBATH KPEATUBHOE MBIILJICHUE TPU
PEILIEHNH )KU3HEHHBIX MPOOJIEM.

Ba3zoBble ucciienoBarebCcKkHe 1eHCTBUS:

BIa/IETh HABBIKAMHM Yy4€OHO-MCCIIEOBATEIbLCKOM W MPOEKTHOM JIeATEeNbHOCTH,
HaBbIKAMH pa3petieHus IpodiaeM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEILECHUs MPAKTUYECKUX 3aJlady, MPUMEHEHUIO Pa3IM4YHbIX METO/IOB
NO3HAHUA;, HMCIOJb30BaTh Pa3JIMYHbIE BUIBl JESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHHUS, €r0 UHTEPIIPETALIMH, IPEOOPa30BaHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYaIUsIX, B
TOM YHCJIE€ MPU CO3JAHUU YYEOHBIX M COLMANbHBIX MPOEKTOB; (POPMHUPOBATH HAYUHBIN
THUIT MBIIJIEHUS, BIaJAETh HAyYHON TEPMHUHOJIOTHUEH,

KJIFOUEBBIMU MOHSTUSIMU U METOAAMU;
CTaBUThb U (HOPMYIUPOBATh COOCTBEHHBIE 3a7a4u B 00pa30BaTEIbHON JEATEIbHOCTH

N )KU3HCHHBIX CUTYalUAX ] BBIABIIATD IPUYMHHO-CIICACTBCHHBIC CBA3H U AKTYaJIU3UPOBATD
3a71a4y, BbIABUT'ATb TUIIOTC3Y e€ peIICHUS, HAXOANTh apPryMCHTHI JJIA J1OKa3arCJibCTBa
CBOHX YTBepmﬂeHHﬁ, 3alaBaTb IIapaMETpPbl M KPHUTCPHU PCUHICHHA, AHAJIU3HUPOBATH
IMOJIYUYCHHBIC B XOAC PCIICHUS 3ada9U PC3YJIbTaTbl, KDUTHYCCKHU
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OIICHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX; J1aBaTh
OLICHKY HOBBIM CHUTYyallUsIM, OILICHHBaTh NPUOOPETEHHBIN OMBIT; OCYIIECTBIATH
1eJIeHapaBIeHHbIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB IEUCTBUS

B MpO(ECCHOHATBHYIO CpEely; YMETh NEPEHOCUTh 3HAHHUS B IMO3HABATEIBHYIO U
MPaKTUYECKYI0 00JaCTH

KU3ZHEJEATEIbHOCTH; YMETh WHTETPUPOBaTh 3HAHHUS W3 Pa3HbIX
IpeIMETHBIX 00JacTeH;

BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTb OPUTMHAIIbHBIE TIOJIXO/IbI M PEIICHUS, CTAaBUTh

npoOJIeMbl U 3aj]1a4, JOMyCKalolue albTepHATUBHBIE perieHus. Padora
¢ uHopmManuen:

OpUEHTHUPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HUH(POpMALMH (TEKCTEe Y4eOHOTO
1ocoOus, HayYHO-MOMYJSIPHON JIUTEepaType, OMOIIOrMUECKUX CIIOBAPSAX U CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3aX JaHHbIX, B IHTepHEeTE), aHAIM3UpOBaTh HHPOPMALIUIO PA3TUYHBIX
BUJIOB M (OpM MpeACTaBICHUS, KPUTHUYECKH OLICHHBAaThb €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTD; (POPMYIUPOBATH 3alIPOCHl U MPUMEHATh Pa3IU4HbIE METOBI PU
MIOMCKE U 0TOOpE
Oouosorndeckor HMHGpOpPMAIMK, HEOOXOAMMOM JJI1 BBITOMHEHUS YYeOHBIX 3ajad;

npuoOpeTaTh ONBIT UCIOIB30BAHUS HH(POPMALIMOHHO-KOMMYHHUKAaTUBHbBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIBTYPY AaKTUBHOIO HCIIOJB30BAaHUS Pa3IUYHbIX
MOUCKOBBIX CHUCTEM; CAMOCTOATEIBHO BHIOMpATh ONTUMANbHYIO (HOPMY MpEACTABICHUS
OHOJIOTUYECKOM
uHpopmau  (cxembl, TpaduKu, [IUarpamMmbl, TaOJIWLbl, PUCYHKH U JIPYroe);

MCIIOJIb30BAaTh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA MPU pabOTe ¢ OMOIIOTHYECKON
uHboOpMaIMeil: MPUMEHATh XUMHUYECKUE, (PU3MUYECKHe M MaTeMaTU4YecKue 3HaKU U
CHUMBOJIBI, (JOpMYJIbI, aOOpEeBUATYPY, HOMEHKIIATYPy, UCIIOJIH30BaTh U MPeoOpa30BLIBAThH
3HAKOBO-CHMBOJINYECKHE CPEICTBA HAIVISIIHOCTH; BJIAJETh HAaBbIKAMH pacro3HaBaHUs U
3amuThl HHGOPMAUK, NH)OPMAITMOHHON

0€30MaCHOCTH JIMYHOCTH.

KOMMyHI/IKaTI/IBHbIe YHHUBeEpCaJbHBIE yqeﬁﬂble AefCcTBUA
Oo0menue:

OCYIIIECTBISATh KOMMYHHUKAITUU BO BCeX cpepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE UJTU JUCKYCCHUU IO CYIIIECTBY 00CYX/1aeMOi TeMbl (YMEHHE 33/1aBaTh BOIPOCHI,
BBICKA3bIBaTh CYKJEHUSI OTHOCHUTEJILHO BBIMOJHEHUS MpeiaraeMoi 3a1a4u, yUuThIBaTh
MHTEPECHI U COMIACOBAHHOCTh MO3UIUN APYTUX YYACTHUKOB JUAJIOTA WJIU JIUCKYCCUH);
pacrno3HaBaTh HEBepOaJIbHBIE CPEICTBA OOIICHMs, TTOHMMATh 3HAUYCHHE COIUAIBHBIX
3HAKOB, TMPEANOCHIIOK BO3HUKHOBEHHUS KOH(IUKTHBIX CHUTYalldid, yMETh CMSATYaTh
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KOH(JIUKTBl M BECTH IMEPErOBOPHI; BIAJETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U
B3aUMOJICHCTBUS, TOHUMATh

HaMEpPEHUS IPYTUX JIOACH, NPOSBIATh YBAXKUTEILHOE OTHOIIIEHHE K COOECETHUKY U B
KOPPEKTHOH opMe GopMyaupoBaTh CBOM BO3PAKEHHUS;, PA3BEPHYTO U JIOTUYHO U3JIararh
CBOIO TOYKY 3PEHUS C UCTIOJIb30BAHUEM S3bIKOBBIX

CpEHCTB.

CoBMecTHas 1eSITEJILHOCTD:
MOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIANBUAYAIbHON pabOThI
IpU pelIeHUH OUOJIOTHYECKO MpoOiIeMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS
rpynnoBbIX (hOPM B3aMMOAECUCTBUS IPU PELICHUU YUE€OHOM 3aa4u; BEIOMPATh TEMATHKY
Y METOJIbl COBMECTHBIX JEUCTBUI € YUYETOM OOLINX UHTEPECOB
U BO3MOXKHOCTEM KaXXIOTO 4YIEHA KOJUIEKTHBA; TNPUHUMATh LEIHM COBMECTHOMN
NEeATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JNEUCTBUSA O €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUM, PACTIPEAEIATD PO C YIETOM
MHEHHUI Y4aCTHHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM paOOThI; OLIEHUBATh KAY€CTBO
CBOEro BKJIaJa ¥ KaX/JI0r0 yYaCTHUKA KOMaHbl B OOIINIA
pe3ynbTaT o pa3paboTaHHBIM KPUTEPHUSM; MPEAJIaraTh HOBbIE IPOEKThI, OLIEHUBATh UAECU
C TO3WLHMHM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM 3HAYMMOCTHU; OCYIIECTBIATH
MTO3UTUBHOE CTPATETMYECKOE MTOBEACHNE B PA3JIMUYHBIX CUTYAIUSX,

IPOABJIATL TBOPUYCCTBO U BOO6p8,)K€HI/Ie, OBITH HWHHUIIUATUBHBIM.

PeryasiTuBHBIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:
UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJIS1 BBISIBJICHUS TIPOOJIEM U UX PEIICHUS

B JKM3HEHHBIX W yYE€OHBIX CHUTYyaIUsX; BHIOMpPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWUU
LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKM B CBOMX JICMCTBUSAX U MOCTYIKAX MO OTHOIIEHUIO K
JKUBOM TIPUPOZIE, CBOEMY 3JI0POBBIO W 3I0POBBI0 OKPYXAIOUIMX; CAMOCTOSTEIIHHO
OCYIIECTBIISATh TIO3HABATEIBHYIO JEATEILHOCTh, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 3a7]aul B 00Pa30BaTEIbHON CSITEIHHOCTH U KU3HEHHBIX
CUTyallUsX; CaMOCTOSITEIBHO COCTAaBJIATh IUIAH PEHICHUS TMPoOJeMbl C  Y4ETOM
MMEIOLINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENMOYTCHUIA; 1aBaTh

OIICHKY HOBBIM CUTYallUsIM;

pacmmpsTh paMK{ Y4€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEANIOUYTCHU; IeTIaTh

OCO3HAHHBIN BBIOOP, ApTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEeILICHHE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;
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CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO LIMPOKOW 3PYIULMU B Pa3HBIX
o0nacTsax 3HAHUM, MOCTOSHHO TOBBIIIATE CBOM 0OOpa30BaTENbHBIM M KYIBTYPHBIN
ypoBeHb. CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBAaTh COOTBETCTBHUE PE3YJbTATOB LEJIAM; BIAJACTh HAaBBIKAMHU I103HABATEIbHOU
peduiekcun Kak OCO3HAHMS COBEPIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOILECCOB, UX
pe3ybTaTOB U OCHOBAaHUM, MCHOJB30BaTh MPUEMBI PEPIIEKCUU JUISl OLIEHKH CUTYalluH,
BbIOOpa BEPHOIO PEIICHHS; YMETh OLICHHBaTb PUCKHM W CBOEBPEMEHHO NPHHHUMATH
peleHusl M0 WX CHW)KEHHIO; TPUHUMAaTh MOTUBBI M apryMEHTBl JPYTHX IPU aHaJIU3e
pPE3YyNbTATOB AEATEIBHOCTH.

IIpunstue cedst U APyrux:
MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOUHCTRBA,;
IIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPY aHAJIN3€ PE3YJIBTATOB AEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPaBO JAPYTUX Ha OMIMUOKHU; pa3BUBATh CIOCOOHOCTH
MMOHUMAaTh MUP C MO3ULIMU JPYTOTO YEJTOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbTaThl ocBoeHUs: nporpaMmbl COO mo O6uonorun Ha 6a30BOM
YpOBHE BKJIIOYAIOT crieuudpuueckue s ydyeOHoro mpeamera «buosnorus» HayuyHbIe
3HAHMS, YMEHUA U CHOCOObl JCHCTBUH MO OCBOCHHMIO, HWHTEpPIpETaluu u
npeoOpa3oBaHUIO0 3HAHWMM, BHJIbI JAEATEIBHOCTH IO IMOJYyYEHUIO HOBOTO 3HAaHUS U
OPUMEHEHUIO 3HAHUW B Ppa3JIMYHBIX YYEOHBIX CHUTyallMsX, a TaKKe B pPealbHbIX
KU3HEHHBIX CHUTYyallUsiX, CBS3aHHbIX C Owuonorued. B mporpamme mnpeameTHbIE
pe3yabTaThl IPEICTaBIEHBI MO TOAaM 00y4YeHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamMera «buonorus» B 10 kiaacce
JOJKHBI OTPAXKATh:

c(hopMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTUH B CUCTEME HAYYHOTO 3HAHMUSI
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa ¥ HAydyHOTO MHPOBO33PEHHS, O BKIAJAE POCCUUCKUX U 3apyOeKHBIX
y4E€HBIXOMOJIOTOB B pa3BUTHE OMONOTUH, (DYHKIIMOHATILHOW TPAMOTHOCTH Y€JIOBEKa IS
pellleHusl JKU3HEHHBIX 3aJlay; YMEHHE pacKpbIBaTh COACpKaHUE OHOJOTHYECKUX
TEPMUHOB W TOHSATHN: JKU3Hb, KIJIETKA, OpPraHu3M, MeTa0oim3M (OOMEH BEIIeCTB U
IpeBpallleHue SHEPTUN), TOMEOCTa3 (CaMOperyIsiiys), ypOBHEBasi OpraHU3alusl KUBbBIX
CHUCTEM, CAMOBOCITPOU3BEICHUE
(peripoayK1ius), HaCAeICTBEHHOCThb, K3MEHYMBOCTh, POCT M PA3BUTHE; YMEHHUE U3J1araTh

Ouonornyeckre Teopun (KJIETOUHast, XpOMOCOMHasI,

MyTal[MOHHAs, LIEHTpaJibHas JOTMa MOJIEKYJIIpHOM Ouonoruu), 3akonsl (I. Mennens,
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T. Moprana, H.W. BaBunoBa) u ydeHus (0 meHTpax MHOTO0Opa3us M MPOUCXOXKICHHUS
KyJIbTypHbIX pacTteHuid H.M. BaBwiioa), onpeaensiTh TpaHUIbl UX NPUMEHUMOCTH K
KUBBIM CHCTEMaM; yYMEHHUE BIAJETh METOJAMH HAy4YHOTO TIO3HAHUS B OHOJIOTHH:
HaOJIIOIEHIE

U OIMCaHWE >KUBBIX CHUCTEM, TPOIECCOB W SIBICHHWH, OpraHU3alus W TMPOBEICHUE
OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIIBHKCHHE THUIIOTE3bl, BBISBICHHE 3aBUCHMOCTH
MEXIy HCCIEAyeMbIMH BEIMYMHAMH, OOBSCHEHHE TIIOJIYYCHHBIX PE3YJIbTaToB,
WCTIOJIb30BAHHBIX HAYYHBIX TIOHATHH, TEOPUH M 3aKOHOB, YMCHHE JeJaTh BHIBOJIBI Ha
OCHOBaHUHU TMOJyUYEHHBIX PE3yJIbTAaTOB, YMEHHE BBIACIATH CYIIECTBEHHbIC MpPU3HAKU
BUPYCOB, KJIETOK IIPOKapUOT
Y 3yKapuOT, OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, 0COOEHHOCTH IIPOLIECCOB:
oOMeHa BEILECTB M MPEBPALIECHUS SHEPTrUU B KIETKE, (DOTOCMHTE3a, IJIACTUUECKOIO U
HEPTEeTHUECKOT0 OO0MEHa, XEMOCHHTE3a, MHUTO3a, Meio03a, OIUTOJOTBOPEHHUS,
Pa3MHOKEHHUS, UHIUBUIYaJIbHOTO Pa3BUTHSI OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MMOTy4YeHHbIE 3HAHUS TSI OOBSCHEHUST OMOIOTUYECKUX
MIPOIIECCOB U SABJICHUH, IS IPUHATHS MPAKTHUECKUX PEIICHUN B TOBCETHEBHOMN KU3HU
C LIeJbI0 00ecTiedeHHst 0€30MacCHOCTH CBOETO 3710POBbsI U 3J0POBbS OKPYKAIOIIMX JIIONIEH,
COOMIOZICHUs] HOPM TpPaMOTHOTO TIOBEACHHUS B OKpYXKAIOIIEH NPHUPOIHOU Cpene,
MOHMMaHWE HEOOXOAMMOCTH HCIIONIb30BaHUs JOCTH)KEHUI COBPEMEHHOW OWOJOTHU U
OMOTEXHOJOTUN Uil  PalMOHAIBHOTO  NIPUPOIOIOJIB30BAaHUS; YMEHHE  pellaTh
dIIEMEHTapHbIE TEHETHYECKHUE 33/1a91 Ha MOHO- M TUTHOPHIHOE
CKpEIllMBaHUE, CIEIJICHHOE HAacleOBaHNWE, COCTaBISTh CXEMbl MOHOTHOPHIHOTO
CKpEIMBaHUs JUIsl MpeACKa3aHUsl HACJIEJOBAHUS TNPU3HAKOB Y OPraHU3MOB; yMEHHUE
BBITIOJIHATD JJA0OpaTOpPHBIC U MTPAKTUYECKHUE PaOOThI, COONIOAATh MpaBUiia
npu pabore C y4eOHBIM M JIADOPAaTOPHBIM OOOPYIOBAHUEM; YMEHUE KPUTHYECKU
OIICHWBAaTh M HMHTEPIPETUPOBATH HHPOPMAIMIO OHOJIOTHMYECKOTO  COAEpKaHUS,
BKJTIOYAONIYIO TICEBOHAYYHBIC 3HAHUS U3 PAa3IMYHBIX HCTOUHUKOB (CpPEICTBA MAaCCOBOM
uHbOpMaIK, HAyYHO-TIOMYJISIPHbIE MaTepualbl), 3TUYECKHUE acClEKTbl COBPEMEHHBIX
UCCIIEIOBaHNA B OHWOJOTHH, MEIWIMHE, OWOTEXHOJIIOTUH; YMEHHE CO3/1aBaTh
cOOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUs, 0000111as
OMONIOrHYeCcKyl0 MH(OPMALIMIO U3 HECKOJIbKMX HCTOYHHKOB, FPAMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapar OUOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTro npenMera «buonorusi» B 11 kiacce
JOJDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHbI
MUpPAa ¥ HAayyHOTO MHPOBO33pEHHUS, O BKJIAJ€ POCCHUICKUX U 3apyOexKHBIX
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y4€HBIXOMOJIOTOB B pa3BUTUE OMOJOTWHU, (DYHKIIMOHATBHOM TPaMOTHOCTH YeJIOBEKa IS
peleHus )KU3HEHHBIX 3a]1a4;

YMEHHUE PaCKpbIBaTh COJIEpKaHUE OMOJOTMYECKUX TEPMHHOB W TMOHATHUM: BH]I,
NOMYJISIKSA, TEHO(DOHI, HBONIOINMUS, JBIKYIIHE CHIBl ((PaKTOphl) DBOJIONNH,
MPUCIOCOOJICHHOCTh ~ OPraHU3MOB, BHUJI000pa30BaHUE, JKOJOTHUYECKHE (DAKTOPHI,
IKOCHUCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEIYIEHThI, L[ENU MUTAHUS, HKOJOTUYECKAS
nupamMmuaa, OWOTeoreHo3, Owuocdepa; yMmMeHHWE u3Iararh OWOJOTHYECKHE TEOpUU
(aBommtononHas Teopusi Y. JlapBuHA, CUHTETHMYECKAash TEOpPHUs HBOJIOLMH), 3aKOHBI U
3aKOHOMEpPHOCTU (3apoablmieBoro cxoacrsa K.M. Bapa, depenoBaHusl INIaBHBIX
HampaBineHuid u mnytedl sBomoruu A.H. CeepiuoBa, ydeHuss o Ouochepe B.U.
Bepnajckoro), onpenensite rpaHUIbl UX NPUMEHUMOCTU K KUBBIM CHCTEMaM; YMEHHUE
BJIa/IETh METOIAMH HAyYHOTO TIO3HAHUS B OMOJIOTUH: HAOIIOIeHNE
U OIMCAHHWE >KUBBIX CHUCTEM, MPOIECCOB M SIBICHUM, OpraHu3aiusi U MPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIJIBUKEHUE THUIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXJy HUCCIEAyeMbIMU BEJIUYMHAMH, OOBSCHEHUE TMOJYYEHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUM, TEOPUN U 3aKOHOB, YMEHHE JeJaTh BBIBOJLI Ha
OCHOBaHHMH IIOJYYEHHBIX PE3Y/IbTATOB; YMEHUE BBIACIATh CYHIECTBEHHBIE IMPU3HAKU
CTPOEHUS OMOJOTHUYECKUX OOBEKTOB: BUIOB, MOMYJSAILMMI, TPOIYIIEHTOB, KOHCYMEHTOB,
PEeAYLIEHTOB, OMOTEOIIEHO30B M DKOCUCTEM, OCOOCHHOCTH MPOIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTo OTOOpa, BHI000pa30BaHUsA, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JICHUCTBUSI SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI, IEPEHOCA BEUIECTB U
MOTOKa HEPruy B 3KOCHUCTEMAaxX, aHTPOINOTCHHBIX W3MEHEHUN B HKOCHUCTEMaxX CBOEH
MECTHOCTH, KPyrOBOpOTa BEIIECTB U OMOTEOXUMUYECKUX ITUKIIOB B Onocdepe; yMeHue
MPUMEHSTh TOJYyYCHHBbIC 3HAHUS MJI OOBACHEHUS OHOJOTHUYECKUX MPOLECCOB U
ABJICHUM, JUIA MPUHATHS NPAKTUYECKUX PEIIEHWW B TMOBCEIHEBHOW JKU3HU C LIEJBIO
obecrieueHus: 0€30MaCHOCTH CBOETO 3JI0POBbS M 370POBBSl OKPYXKAIOIIUX JIIOACH,
cOOMIONEeHNsT HOPM TPAMOTHOTO TIOBEACHHS B OKpPYXKAIOIIEH NPHUPOIHON cCperne,
MOHMMaHUE HEOOXOAMMOCTH UCITOJIb30BAHUS JTOCTHUKCHUN COBPEMEHHOW OMOJIOTHUN ISt
PalMOHAJIBHOTO TIPUPOONOIb30BAHNUS;, YMEHUE PEIIaTh AIEeMEHTApHbIE OUOJIOTUYECKUE
3a71a4, COCTABIISITh CXEMBbI
MepeHOCca BEIIECTB M PHEPTUU B IKOCHUCTEMax (LIEMH MHUTaHUS); YMEHHUE BBIMOJHATH

71a00paTOPHBIC U MPAKTHICCKUE PaOOThI, COOMIONATH IMpaBUIa
npu pabore ¢ ydeOHbIM U J1abOpaTOpHBIM OOOPYIOBAaHUEM; YMEHHUE KPUTHYECKU
OIICHUBATh M HWHTEPHPETUPOBATh HHGPOPMANUIO OHOJIOTHYECKOTO  COACPIKAHUSA,
BKJIFOUAIOIIYIO MICEBIOHAYYHBIE 3HAHUS U3 PA3TMYHBIX HCTOYHHUKOB (CPEAICTBA MAacCCOBOM
uHOpMaIMKM, HAYYHO-TIONMYJSPHBIE  MaTepHalibl), paccMarpuBaTh  TIOOATHHBIC
IKOJIOTUYECKHE TPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM
COOCTBEHHYIO TO3MIIMI0; YMEHHE CO037aBaTb COOCTBEHHbIC NMHCbMEHHBIE U YCTHBIE
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cooOmienusi, 0000mas OUOIOTHYECKYI0 HMHGPOPMAIIUI0O M3 HECKOJIBKUX HCTOYHHUKOB,
TPaMOTHO HMCTOJIb30BaTh OHITHHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
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10 KJIACC
Haumenosanue
Ne KomnuectBo OCHOBHBIE BUJIBI JIEATEIILHOCTHA
pa3aeioB U TEM IIporpamMmmHo€e conepkaHue
/11 4acoB 00y4Jaronuxcs

y4eOHOTO mpeaMeTa

Tema 1. Buosorusi kKak Hayka

buonorug B cucreme
HayK

buomnorus kak Hayka. CBs3u OHOJIOTHN C
00I1IcCTBEHHBIMH, TEXHUYSCKUMU U
JIPYTUMHU €CTECTBCHHBIMHU HAyKaMH,
dbunocodueil, penurueit, STUKOMH,
ACTETUKOM U TIpaBoM. Posib Ouonoruu B
dhopMupOBaHUY COBPEMEHHOM HAyYHOM
KapTuHbI MUpa. CucteMa OMOJIOTHYECKUX
HayK.

Hemoncmpayuu:

lopmpemuwi: Y. lapBun, I'. Mengens, H.
K. Kosbrios, [Ix. Yorcon u ®@. Kpuk.
Tabnuywvt u cxemvt: «KMeTOIBI TTO3HAHUS
YKUBOU MPUPOIBD»

PackpeiBaTh conepxanue TEPMUHOB U
MOHATUN: HAYYHOE MUPOBO33PEHUE,
Hay4Hasi KapTUHA MUpa, HAYYHbIA METO/I,
TUIIOTE3a, TEOPHS, METO/IbI
UCCIIEOBAHUS.

XapakTepu3oBaTb OMOJIOTHIO KaK HAYyKYy,
€e MECTO M poidb CpeId JPYrux
€CTeCTBEHHbIX  HayK. llepeuncisTh
pasnensl OMOJOTHH B COOTBETCTBHE C
oOBbeKkTaMu U3YYEHUS. HasbiBath
BOKHEUIIIME OTpaciu OUOJIOTUYECKUX
3HAaHUW W 3aJa4d, CTOSIIUE TIepell
ouomnorueit XXI B.
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Meronpl  MO3HAHUA
YKUBOU MIPUPOJIbI

Meronpl NO3HaHUA KUBOW HPUPOABI
(HaOnrofieHne, SKCIEPUMEHT, OMMCAaHUE,
U3MEpEHHNE, KJ1accuukanus,
MOJICJINPOBAHMUE, CTaTUCTHYECKAs
00paboTKa JaHHBIX).

Hemoncmpayuu:

PackpsiBath copepkaHue TEPMUHOB U
MOHATUN: HAYYHBIA METOJ, METObI
HUCCIEIOBaHUS.

XapaKTCpI/BOBaTB OCHOBHBIC MCTOJBI
MMO3HAHUS )KUBOU IIpUPOABI: Ha6J'II-OII€HI/Ie,
OKCIICPUMCHT, OIIMCAHUEC, N3SMCPCHHUC,

Tabnuywst u cxemvt: «KMeTOIBI TTO3HAHUS
YKABOW NPUPOJIBD».

JlabopamopHhuvle u npakmuueckue
pabomul:

[Tpaktuueckast pabora Ne 1.

«Mcnonap30BaHNe pa3IuYHBIX METOIOB
IIPH U3YYCHUN OMOJIOTHUECKHIX
00BEKTOBY

KJIacCU(pUKaLMs, MOJIETMPOBAHME,
CTaTUCTHYECKasi 00pabOoTKa TaHHBIX

HToro uacoB 1o teme

Tema 2. )KuBble cCTeMbI M UX OPraHu3alMs
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buonornueckne
CHUCTEMBI, TTPOIIECCHI
U UX U3y4YCHUE

JKuBbie cuctemsl (OMOCHUCTEMBI)

KaK MpeAMET U3y4eHUs1 OMOJIOTUH.
OTnryue )KUBBIX CUCTEM OT
HEOPTraHUYECKON MPUPOIBI.
CBolicTBa OMOCUCTEM U UX
pa3zHooOpasue.

YpoBHU OpraHu3ai OMOCUCTEM:
MOJIEKYJISIPHBINA, OPTaHOUTHOKJIETOYHBIN,
OpraHU3MEHHBIN, TOMYISIUOHHO-
BHIOBOM, DKOCHCTEMHBIN (OHO-
reOLEHOTHYECKUI ), OnOC(epHBIN.
Hayku, uzyyaroiue OMOCUCTEMBI Ha
Pa3HbBIX YPOBHSIX OpraHU3aIIH.
Jemoncmpayuu:

Tabnuywvl u cxemovl. «OCHOBHBIE PU3HAKU
KU3HW», « YPOBHU

PackpbiBaTh copepkaHU€ TEPMHUHOB U
MOHATUM:  CHUCTeMa, OHOJIOTHYECKas
CUCTEMa, JIEMEHTBI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA YKHUBBIX CHCTEM,
0oOMEH BeIIEeCTB, Pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACJICICTBEHHOCTb,
U3MEHYUBOCTb, pa3IpaxxuMocCTh,
SHEPro3aBUCUMOCTb, YpPOBHU
OpraHm3anuu  JKu3Hu  (Omocucrem).
XapaxkTepu3oBaTh MIPUHIINIIBI
OpraHu3aluu OUOCUCTEM: OTKPBITOCTD,
BBICOKAsI YHOPSIIOYEHHOCTb,
CaMOPETYIISLHUS, UEePaAPXUIHOCTD.
[IepeuncnaTe yHUBEpCaIbHBIE CBOWCTBA
YKHUBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pPa3IpPaXUMOCTb, JIBUKCHUE,
TOMEOCTa3, pOCT U Pa3BUTHE,
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OpraHu3alliy KUBOU MPUPOs». Mozelb | HAacIeICTBEHHOCTh, U3MEHUNBOCTb,
monexyisl JTHK ABOMIIOIMS  (TMpUCTIOCOOTIEHUE K
M3MEHSIOIIUMCS YCIIOBHSIM).
[IpuBomuTh TMpUMEpPHI OHOCHCTEM
Pa3HOTO YpPOBHS OpTraHU3ANH H
CpaBHUBATh TPOSIBICHUS CBOWCTB
YKUBOTO Ha Pa3HBIX YPOBHSX.

XapakTepu3oBaTh OCHOBHbBIE
MIPOIIECCHI, TPOTEKAOIIHE B
onocucrtemax: oOMEH BEIIECTB U
peBpaIleHUE SHEPTUH,
CaMOBOCITPOU3BEICHHE,
camoperymsius, pazsutue. CoOnonaTh
npaBuiia OEpeKHOTO OTHOIIEHHUS K
YKWBOW NPUPOJIE

HToro yacoB o teme

Tema 3. XuMu4ecKkuii COCTaB M CTPOEHHE KJIECTKH
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XUMHUYECKUI COCTaB
KiIeTku. Boma wu
MHHEPAIIbHBIE COJIA

XUMHYECKHUN COCTaB KJIETKH.

XHUMHUYECKUE JJICMEHTHI:
MaKpOJIEMEHTHI,

MUKPODIIIEMEHTHI. Boma m
MUHEpaJbHbIC BELIECTBA.

@OYHKIIMU BOABI U MHHEPATbHBIX
BelllecTB B kieTke. [lonnepxanue
OCMOTHYECKOTO OaaHca.
Jemoncmpayuu:

Luaecpammor: «Pacnpenenenue

XUMUYECKUX DJIEMEHTOB B HEXHUBOU
npupone», «PactpeneneHne XuMu4eCKuxX

PackpeiBaTh copepkaHne TEPMUHOB |
MOHSATHI: AIIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPO3JICMCHTHI;
MUHEpAJbHBIC BEIIECTBA, MOJEKYJa
BOJIBI KaK JUTIOJb, BOJOPOIHEIE CBSI3H;
ruapodunabHble W TUIPOoPOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €OWHCTBO BJIEMEHTHOIO
CcOCTaBa KaK OJHO M3 CBOWCTB >KHUBOTO.
Pacnipenensars XuMu4eCKUE 3JI€MEHTBI
I10 TPyIIIaM B 3aBUCUMOCTH

JJIEMEHTOB B JKUBOM  HOPUPOLALH.
Tabnuysl u cxemsi: «Ilepuonnueckas
Ta0JIUIa XUMUYECKHUX JIEMEHTOBY,

«CTpoeHne MOJEKYJIIBI BOIBD)

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpraHu3McC; XapaKTCpu3oBaTb POJb
OTACJIBHBIX JJICMCHTOB.

BreisBaATE  CBS3B MCXKAY COCTAaBOM,
CTpOCHUCM MOJICKYJIbI XUMHUYCCKOI'O
COCOUHCHUA U €TI0 (bYHKHI/IHMI/I B KJICTKC
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benkn. CocraB
CTpOEHHUE OEJIKOB

51

benku. CocTaB u cTpoeHUEe OEJIKOB.
AMUWHOKHCIIOTBI — MOHOMEpPBI OEJIKOB.
He3zamenumeie u 3aMEHUMBbIEC
AMUHOKUCJIOTHI. AMWHOKUCIIOTHBIN
COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOM
MOJICKYJbl  (TIEpBUYHAS, BTOpPUYHAS,
TpETUYHASI U YETBEPTUUHAS CTPYKTYpa).
XuMuYecKue CBOMCTBa OEIIKOB.
buonornyeckue QyHkimu O0€IKoOB.
Jemoncmpayuu:

Tabnuywvl u cxemvi: «CTpOECHUE MOJIEKYJIIbI
Oenkay.

Obopyoosarue: CBETOBON MHUKPOCKOII,
MUKPOIIpEnapaThl

PackpbiBaTh conepkaHUE TEPMHUHOB H
MOHATHI: OCJKH, MTOJIMMEPBI, MOHOMEPHI,
AMUHOKUCIIOTBI,  TENTUIHAS  CBS3b,
MOJIATICTITU/, JIeHATypalusi.
XapakTepu3oBaTh O€JIKM Kak KJacc
OpraHUYeCKUX COCIMHEHMUI;
KJIaCCU(PUIIMPOBATh HMX IO CTPOCHHUIO
(rmoOynsipHbie U GUOPWILISIPHBIE OETIKH),
MEPEUUCTATH u XapaKTepu30BaTh
(GyHKIMU OEJIKOB

DepMEHTHI —
OHOJIOTUYECKHE
KaTajn3aTophl

depMeHTHI — OMOJIOTUYECKUE
KaTaJnu3aTophl.

CrpoeHue (epMeHTa: aKTHBHBIA IICHTP,
cyOcTpaTHas ceru@UIHOCTb.

Kodepmentsl. Butamunbl. OTiaundust
(GbepMEeHTOB  OT HEOPraHWYECKUX
KaTaJn3aTopOB.

PackpriBaTh comepkaHUE TEPMHHOB H
MOHATHI: PEPMEHTHI, AKTUBHBIN IIEHTD,
cyOcTpaTtHas Creu(pUIHOCTb,
KO(EpPMEHTHI, OCIKHU-aKTUBATOPHl H
OCNKU-UHTUOUTOPHI.

VYka3pIBaTh OTIINYUS (DEPMEHTOB OT
HEOPraHUYECKUX KaTaJIM3aTOPOB.
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Hemoncmpayuu:

Tabnuyet u cxemor: «CTpoeHue
dbepMeHTay.

Obopyoosanue: 000pyIOBaHUEC IS
MPOBEJICHUS HAOIIOICHUH,
U3MEPEHUM, IKCIIEPUMEHTOB.
Jlabopamopnuie u npakmuueckue
pabomul:

JlaGoparopnas padota Ne 1. «M3yueHue
KaTaJTUTHICCKOU aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITU
KaTasiasbl)»

OObsicHAT, posib  (hepMEHTOB B
(YHKIIMOHUPOBAHUH KUBBIX CUCTEM, B
IMPOMBINICHHOCTH, B MEIWIIMHE, B
MIOBCETHEBHOM JKU3HU YEIIOBEKa
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YrieBoasl. JIunuasl

VYreBoapl: MOHOCaxapuabl (TIFOK03a,
pub03a u 1e30Kcupr003a), TUcaxapuabl
(caxapo3a, JJakT03a) U MOJIMCaXapHUIbl
(Kpaxmaj, TIMKOTeH, IeJUTI0I03a).
buonornueckne QyHKIIUN YIIEBOIOB.
Jlunuap: TPUTITUIICPUIBI,
dbochonunuabl, CTEpOUIBI.
['uapodunbHo-THIPOPOOHEIE CBOMCTRA.
buonoruyeckue QyHKIIMY JTUTTHAIOB.
CpaBHEHHE YITIEBOJIOB, OCITKOB H
JUTUIO0B KaK ICTOYHUKOB YHEPTUU.
Hemoncmpayuu:

Tabnuywvl u cxemol. «YTIEBOIBIY,
«JIunmmaeny.

Obopyoosarue: 000pyTOBaHHE

PackppiBaTh comepikaHHe TEPMUHOB W
MOHATUN: YIJICBOJBI, MOHOCAXapHJIBbI,
JUCaxapuibl, TMOJMCAaXapuabl, TIIOKO3a,
pubo3a,  Ae3okcupubo3a,  caxaposa,
JaKTO3a, MaJbTOo3a, LEJUTION03a
(kneTyatka), Kpaxmall, IJIMKOT€H;
JUTUABI, TPUTTUIIEPUABI (KUPBI, Maclia),
dbochonunuabl, CTEpOUABI.
XapakTepu30BaTh YITICBOIbI, JIITH Bl KaK
KJIacC  OpPraHUYeCKUX  COEIUHEHUHU.
KiaccudummpoBats yrineBoabl U TUTUIBI
M0 CTPOCHMIO; TMEPEUUCIATh (YHKIIUU
YIJIEBOJIOB U JIUTTUIOB.

CxemaTHueckn H300pakaTb CTPOEHUE
MOJIEKYJI YTJIEBOJIOB, JTUTTUIOB

JUTSL IPOBEJICHUST HAOIOCHU,
M3MEPEHUH, SKCIIEPUMEHTOB
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HyxiennoBsie
KUCIOThL. ATD

Hykneunossie kucnorst: JJHK u PHK.
Hyxeoruael — MOHOMEPBI
HYKJIEUHOBBIX KHUCHOT. CTpoeHue u
¢bynkuu JIHK. Crpoenue u dyHkuuu
PHK. AT®: ctpoeHue u GyHKIIUH.
Hemoncmpayuu:

Hopmpemuwi: [Ix. YorcoH, @. Kpuk,
M. Yunkunc, P. ®panxnus. Tabauywvl
U cxemvl:

«HyxnennoBbie kucnotsr; JJHK»,
«buocunte3 Oenka», «CTpoeHue
MosieKyabl ATD».

Obopyodosanue: CBETOBON MUKPOCKOII,
MUKPOIpEenaparsl

PackpbiBaTh conepikaHre TEPMUHOB U
MOHATHI:  JTE30KCHPUOOHYKICHHOBAS
kucinora (JAHK), puGonyknenHonas
KHCJIOTa (PHK), HYKJICOTH/I,
MOJIMHYKJICOTHU THAS 1€
(MONMMHYKJIEOTH]T), KOMIIJIEMEHTAPHOCTb,
¢byukuu JIHK (xpanenue u mepenada
HACJIEICTBEHHOM WH(GOpPMAlLIUK); BUJBI
PHK (undopmarmonnas, TpaHCHOpTHaS,
pubocomanbHas); aneHo3uHTpudocdar
(ATOD), MAaKpO3prudecKas CBS3b.
XapaxkTepu3nupoBaTh HYKJICUHOBBIC
KHUCJIOTHI KAK XUMHUYECKHUE COCTUHECHUS U
HOCUTEJIN HACJIEICTBEHHOU
uH(pOpMAaLIHH.

OTtMedarb OCOOCHHOCTH CTPOCHUS
MOJIEKYJ HykjieuHOBbIX kuciot (JIHK,
PHK) u AT®.

CxeMarnuecku H300paxkaTb CTPOCHUE
HYKJICOTHUIOB, MOJIEKYJ HYKJICHHOBBIX
Kuciot, ATO
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HcTtopust u Metojsl
U3y4EHUs] KIIETKH.
Kierounas teopus

[{uTosmoruss — HayKa O KIIETKE.
Knerounas teopuss — mnpumep
B3aMMOJICUCTBUA U U PaKTOB
B HayYHOM I1I03HAHMH.

PackpsiBath conep:kaHue TEPMUHOB U
ITOHATHUM: KJIETKA, LUTOJIOTUS;
PACKpBIBAaTh COAEPKAHUE ITOJOKECHHUIN
KJIETOYHOU TEOPHUH.

MCTOI[BI HN3YUCHHS KIICTKU.

Hemoncmpayuu:

llopmpemur:

A. Jlesenryk, P. I'yk, T. IlIBamn, M.
Ineiinen, K. Bbsp, P.  Bupxos.
Obopydoeanue: CBETOBOM MHKPOCKOII,
MHUKPOTPENapaThbl PaCTUTEIIbHBIX,
JKUBOTHBIX M OaKTEPUAIBbHBIX KIIETOK;
PUCYHKH c MuKpodoTorpapusimMu
KJIIETOK, IIOJYyYE€HHbIE C  [OMOIIbIO
CBETOBOT'O U AJIEKTPOHHOTO MUKPOCKOIIA

[lepeuncnarp u XapaKTepU30BaTh
OCHOBHBIE€ METO/Ibl U3YUYEHHUSI KIETKU:
(IpUrOTOBIIEHHE CPE30B, OKpAIIMBAaHUE,
MUKPOCKOIIMPOBAHHUE,

HEeHTpU(YTUPOBaHUE, KYJIBTUBHPOBAHUE
KJIETOK U TKaHEN )
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Kierka kak
LIEJIOCTHAS
KUBasg CUCTEMA

KieTka kak 1esocTHas )K1uBas CUCTEMA.
OOmue NpU3HAKK KIETOK: 3aMKHYyTas
HapykHast MmeMmOpaHa, Monekyiasl JJHK
KaK TEHETHUYECKHIl armapar, CUcTeMa
cuHTe3a Oenka. THUIBI KIETOK:
AYKAPUOTUYECKAS U TPOKAPUOTUUECKAS.
OcobeHHoctu CTPOEHHUS
MPOKAPUOTUYECKON KIIETKH.

Krnerounast crenka 6akrepuit. CTpoeHue
AYKApUOTUYECKON KIETKH. (OCHOBHBIE
OTJINYUSI PACTUTEIIBHOM, >XUBOTHOU H
rpubHOl  KieTku.  [loBepXHOCTHBIE
CTPYKTYpbl ~—  KJIETOYHas  CTEHKa,
TJIMKOKAJIUKC, UX (YHKITUH.

[Ina3zmaTnueckas MmemOpaHa, ee CBOWMCTBA
U (QyHKIIUY.

PackpeiBaTh coaepkaHue TEPMUHOB U
NOHATUH: KIETKH (dyKapHOTHUYECKas,
MPOKAPUOTHYECKasl),  IJIa3MaTh4YecKas
MeMmOpaHa (Tia3MalieMma), IITMKOKaJIMKC,
TPaHCIIOPT BEIIECTB (maccuBHBIM,
aKTUBHBINA), dHAONHUTO3  (Paromuros,
MUHOIIUTO3),  DK30I[UTO3,  KJIETOYHAas
CTeHKa, HykiieonJ. CpaBHUBaTh MEXKIY
co0oit AYKapUOTHYECKHUE u
MPOKAPUOTUYECKUE KIIETKU; OTMEYarh
CXOJICTBO M pa3IU4Ms B CTPOCHUM KIIETOK
OakTepuif, KUBOTHBIX, pPACTCHUH U
rpudoB
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Hemoncmpayuu:

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

P. Bupxos.

Tabnuyer u  cxemvi:  «CTpoeHue
DYKapUOTHYECKOMN KIIETKN», «CTpoeHune
YKUBOTHOU KIIETKW, «CtpoeHue
pacTUTENIBHOW  KIIETKW», «CTpoeHune
IIPOKAPUOTUYECKOMN KIETKU.

Obopyodosanue: CBETOBON MUKPOCKOII,
MUKpOIpenaparbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KJIETOK
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CrpoeHnue [{uTomnnasma 1 €€ OpraHOUIbI. PackpeiBaTh copep:kaHue TEPMUHOB U

3YKapHOTHYECKOH OnHoMeMOpaHHbIE OPTraHOUIbI KJIETKH: MOHATUM:  UUTOIUIA3Ma,  OPTAHOM/IBI,

KIIeTKH OIIC, ammapar [OObIKH, TH30COMBEIL. sHpomiasmarndeckas  cets  (DIIC),
[TomyaBTOHOMHBIE OPraHOWIBI KJIETKU: armapar [oybKu, JIM30COMBI, BaKyOJIb,
MUTOXOHJPHH, TJIACTUBI. MUTOXOHAPHUH, TIACTUABI (XJIOPOILIACTHI,
[IpoucxoxaeHne MUTOXOHAPUN U XPOMOILIACTHI, JICHKOTLIIACTHI),
mactu. Buasl mactu. prOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
HememOpaHHbIe OpraHOUIbI KIETKU: HEHTP (ueHTpocoma), PECHUYKH,
pUOOCOMBI, KJICTOUYHBIN LEHTp, JKT'YTUKH, BKIIOUECHUS, SAPO, SJIEpHAs
LHEHTPUOIN,PECHUYKH, KTYTUKH. o0oovka, Kapuoruia3mMa, XpOMAaTHH,
OYHKIIMY OPraHOUIOB KIJIETKH. SIIPBIIITKO, XPOMOCOMBI.
Bxurouenus. OnuceiBaTh CTPOCHUE FYKAPUOTUUECKON
S npo — perynsaTopHsbIi HEHTP KIETKU. KIETKM 10 H300paXKEHHUAM H Ha
CrpoeHue sipa: sijepHas 000JI0YKa, MUKpOIIpenaparax; KiacCu(puIupoBaTh
KapuoIuiadMa, XpoOMaTHH, SAPBIIIKO. OpraHonbl




denepanpHas padovast mporpamma | buomnorus. 10—11 kmaccer (6a30BbIN yPOBEHB)

Xpomocomsl. TpaHcopT BEMIECTB B
KJIETKE.

Hemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk, T.
[IIBann, M. Illneitaen, K. bap,

P. Bupxos.

cxemul:

Tabnuyer  u «Crpoenue

DYKapUOTHYECKOMN KIIETKN», «CTpoeHune

JKUBOTHOM  KIIETKHY, «CtpoeHue
pacTUTENIBHOW KIIETKW», «CTpoeHne
IIPOKApUOTUYECKON KJIETKW»,

«CTpoeHue sanpa KIETKN.
Obopyoosarue: CBETOBOM MUKPOCKOIL,
MUKpOIIpETapaTbl  PaCTUTEIBHBIX H
YKUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue
pabomul:

JlabGopatopHast padora Ne 2. «M3yuenue
CTPOCHHUSI KJIICTOK PAaCTCHHH, )KHBOTHBIX U
OaxkTepuii 0] MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpernaparax 1 uX OTMCaHUE»

B 3aBUCHMOCTH OT OCOOEHHOCTEH MX

CTpPOCHUS (omHOMEMOpaHHBIE,
JIByMeMOpaHHbIe, HeMeMOpaHHbIC);
OMMCHIBaTh  (YHKIIUA  KaXKIOTO

OpraHoOM/Ia B KJIETKE.

XapakTepu30BaTh KJIETOYHOE AJIpO KaK
MECTO XpaHeHusl, nepenadu (yIBoeHue
XPOMOCOM) U peau3aiuu
(TpaHCKpHUIILIMS ) HACTIEACTBEHHOM
UH(OPMALIMH KIETKH.

[TepeuncnsaTh U ONMUCHIBATH KOMIIOHEHTHI
a71pa U ux pyHKINH;

CxemaTtu4yHO N300pakaTh CTPOCHHUE
PAaCTUTETBHON U )KUBOTHOW KJIETKH.

OOBICHITH OMOJIOTHYECKOE 3HAYCHUE
TPaHCIIOPTa BEIIECTB B KJIETKE

HToro yacosB 1o Teme

Tema 4. /KuzHeaessTeJILHOCTH KJICTKH
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OOMeH BEIIECTB. OOMeH BeleCTB, WA METa0OJIN3M. PackpsiBaTh copepkaHre€ TEPMUHOB U
IInacTuueckuii Accumunsanus (TJIacTUYECKUA 0OMEH) IIOHATHH: OOMEH BEIIECTB U

ooMeH. POTOCHHTE3. U JUCCUMIIISIIUS  (dHEPTreTHUYECKUM IpeBpaIICHUE SHEPTUH (METa00IN3M),
XeMOoCHHTE3 00OMEH) — JIB€ CTOPOHBI €IUHOTO ACCHUMMIISIIINS, IIJIACTUYECKUI OOMEH,
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nporecca metabonusma. Posib 3akoHOB
COXPAHEHHUs BEIIECTBA U DHEPTUU B
NOHUMaHUU MeTaboau3Ma. Turbl
oOMeHa BeIeCTB: aBTOTPO(HBIN U
rereporpodHbiii. Posib pepmeHTOB B
oOMEeHE BEIIECTB U IPEBpaICHUN
SHEpruu B KieTke. DOTOCHHTES.
CaeroBast 1 TeMHOBasl (pa3bl
¢dorocunTesa. Peakiuu gporocunresa.
D¢ heKTUBHOCTH dboTocuHTE3A.
3HayeHue (GpoTocuHTE3a IS )KM3HU Ha
3emie. BimsHue ycinoBui cpenpl  Ha

(hOTOCUHTE3 U CITOCOOBI MOBBIIIEHUS €70

MPOAYKTUBHOCTH y KYJIBTYPHBIX
pPacTeHUN.

XeMOCHHTE3.

XeMOCUHTE3UPYIOIINEe  OaKTepuu.

3HaueHHE XEMOCUHTE3a ISl )KU3HU
Ha 3emue. Jemoncmpayuu:
lopmpemuwi: K. A. Tumupsizes.
Tabnuysl u cxemwl: «XITOPOILIACTY,
«POTOCUHTES»

JTUCCUMUJISILIUS, DHEPTETUUECKUI OOMEH,
dboTocunTe3, GOTOIMU3,
dbochopmmpoBanue, MEPEHOCUUK
IPOTOHOB, XEMOCHHTE3.

OnuckiBaTh GOTOCUHTE3, MPOIIECCHI,
POTEKAIOIINE B CBETOBOM U TEMHOBOM
daze.

BBIABIATE MPUYMHHO-CIICACTBEHHBIC
CBSI3U MEX/1y MOIVIOIIEHUEM COJIHEUHON
DHEPTUU XJIOPOPHUIIIIOM U CHHTE30M
Monekya ATO.

CpaBHMBaTh UCXOHBIC BEIIECTBA,
KOHEUYHBIC IMPOTYKTHI U YCIOBHSI
IIPOTEKAHUS PEAKIIMN CBETOBOM U
TEMHOBOM (a3bl (HOTOCUHTE3A;
CpaBHuBaTh (POTOCUHTE3 U XEMOCHHTE3.
OueHuBarh 3HaYeHUE POTOCHUHTE3A U
XeMOCHHTE3a IS )KU3HU Ha 3emMIie
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DHepreTuyecKui
oOMeH

OHepreTuueckuii OOMEH B KIIETKE.
Pacuienyienne BemecTs, BBIAEIECHUE U
aKKyMYJMPOBAHHUE 3HEPTHH B KIIETKE.
OraIbl HEPreTUUYeCcCKOro 0OMeHa.

I'mukonu3. bpoxxeHue u ero BUIbI.

PackpsiBath comepkaHue TEPMUHOB U
MOHSATUM: DHEPreTUYECKUH OOMEH,
[JIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEeHUE,
CUpPTOBOE OpOoXKEHHE, OUOIIOTUYECKOE
OKHCIICHHE, KJIETOYHOE JbIXaHUE,
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Kucnoponnoe OKHCJICHUE, 15R10 |
KJIETOYHOE JbIxaHue. OKUCIUTEILHOE
bochopmmposanue. PGHEKTUBHOCTH
AHEPreTUIECKOTo OOMEHa.
Jemoncmpayuu:

Tabnuywl u cxemwvl: « TUIIBI THTAHUSIY,
«MeTtabonu3zm», « MUTOXOHIAPHS,

«OHepreTUYeCcKuil OOMEH»

TUCCUMUTIATINSA, (DEPMEHT.
XapaxkTepr3oBaTh OOMEH BEIIECTB U
npeBpalleHrue SHepruu (MeTadoIn3M)
KaK OJTHO UX CBOWCTB HBOTO.
[Tepeuncnare ocobeHHOCTH
MJIACTHYECKOTO U DHEPTETUIECCKOTO
oOMEHa B KJIETKE; YCTaHABIIMBAThH
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuate TUIIBI 0OOMEHA BEIIECTB B
KJIETKE: aBTOTPO(HBIN U
reTepoTpOodHBI.

OnuceIBaTh 3Talbl  YHEPTETUICCKOTO
oOMeHa (OATOTOBUTEBHBIM,
OECKUCTIOPO/IHBIN, KHUCIOPOAHBINA) U
CpaBHMBaTh HMX  MEXIy  COO0Oil.
XapakTepu3oBaTh PEaKIuu TIIUKOJIN3a,
OpOKeHUSI,  KJIETOYHOTO  JIbIXaHWS;
BBISIBIISITh  NMPUYUHHO-CIICJICTBEHHBIC
CBSI3M MEXKIY TIIMKOJIU30M, KIETOYHBIM
JBIXaHUEM U CUHTE30M MoJiekya ATO.
CpaBHuBaTh 3¢ HEKTUBHOCTH

6CCKI/ICJ'IOpOIIHOFO U  KHCJIOPOAHOIO
JTalloOB
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buocunTes Oeka

Peakunn MaTpudHOrO CUHTE3A.

['enetnueckas nadopmanus u JJHK.
Peanuzanusa
uH(GOpPMAIUH B KIIETKE.

T€HETUYECKOU

PackpsiBath copep:xkaHre TEPMUHOB
U MOHSITHN: I'eH, TCHETUUECKUHN KO,
MAaTpPUYHBIA CHHTE3, TPAHCKPUIILHS,
TPaHCHSALHNS, KOJIOH, aHTUKOJIOH,

['eHeTHYECKHMIA KOJT M €T0 CBOWMCTBA.
TpaHCKpUIIIKST — MAaTPUYHBIM CUHTE3
PHK. Tpancnsiius — Ouocunres Oenka.
Ortanel  TpaHchanuu. KoaupoBaHue
aMUHOKHUCIOT. Ponmp  pumbocom B
ouocuHtese oenka. Jemoncmpayuu:
Ilopmpemuwvi: H.K. Konbos.

Tabnuywtl u cxemwr: «Ctpoenue [JHK»,
«Ctpoenue 1 (PyHKITMOHUPOBAHUE TCHAY,
«CunTte3 6enkay, «Permmkanms JTHK»,
«l'eHeTHYECKUI KO,

Obopyoosarue: MOJAEITU- aANTUTAKAIIUHA
«¥YnBoenue JJHK u tpanckpumnumsy»,
«brocuHre3s Oenkay

pubocoma, ieHTpaIbHas 10TMa,
MOJICKYJIsipHast OUOIOTHS.

OnpenensaTe CBOMCTBA T'€HETUYECKOTO
KoJa (TPUIUIETHOCTb, OJHO3HAYHOCTb,
BBIPOXKJICHHOCTb, YHUBEPCAIBHOCTb,
HEMEPEKPhIBAEMOCTb, HENPEPHIBHOCTB ).
OnuceiBarhb JTalbl peanu3anuu
HACJIEeICTBEHHON MH(OpMAIINK B KIIETKE.
CpaBHMBaTh  peaKUUU  MaTPUYHOIO
cunte3a mosekya PHK u Genka B kietke
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Hexknetounsie ¢popmbl
’KU3HH — BUPYCHI

HexneTtounsie GOpMbI )KU3HU — BUPYCHI.

Uctopusa otkpeiTus BupycoB (1. H.
NBanoBckuit). OCOOEHHOCTU CTPOCHHUS U
AKU3HEHHOTO UK BHPYCOB.
bakrepnodarn.  bonmesmm  pacTeHwmid,
KUBOTHBIX U YEJIOBEKa, BBI3bIBACMBIC
BUpycamMu. Bupyc umMmyHoaeduimra
yenoBeka (BUY) — Bozoynurens CITNU da.
OOparHasi TpaHCKpUIIIUA, peBepTraza u

PackpeiBaTe copepkaHue TEPMUHOB U
MOHSATUI: BUPYC, BUPYCOJIOTHS, KAIICUJ,
OakTepuodar, BuUpyc MMMyHOAE(HULINTA
yenobeka (BMY), oHKoreHHbIE BUPYCHI.

XapakTepru30oBaTh BHPYCBI Kak
HEKJICTOUYHYIO bopmy XKU3HU;
0COOEHHOCTHU CTPOCHHUS u

YKA3HEJIESITETbHOCTH BUPYCOB.

MHTErpasa. [Tpodunaktuka | OnuckIBaTh )KM3HEHHBIN LIUKI BUPYCOB
pacnpocTpaHeHus BHUPYCHBIX | IMMYHOE€(pUIUTA YEIOBEKA; Pa3IndaTh
3a00J1€BaHUM. Ha pucyHkax BTM ((Bupyc TabauHOit
MO3auKH), bakrepuodar, BUY.
Hemoncmpayuu: O060CHOBBIBAaTh U COONIONATH MEPHI

lopmpemuwi: 1. 1. UBaHOBCKUIA.
Tabnuyvr u cxemwvl. «Bupyco»,
«bakrepuodarn»; «CrpoeHue u
*ku3HeHHbIN nuki Bupyca CITM/la,
OakTepuodaray.

Obopyoosanue: MOIETb CTPYKTYPBI
JAHK; MarauTHas MoJieIb-anILIMKalus

«CTpOoeHHE KIETKN

npoUIAKTUKN  PACIPOCTPAHECHUS
BUPYCHBIX 3a00J1eBaHUM
(pecnipaTopHbIe,
KEIMyTOYHOKUIIIEUHBIE, KJICIEBOU
sHIIehaITUT,

BUY-undexius)

HToro yacosB 1o Teme

Tema 5. PasMHoOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB
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JKU3HEHHBIN UK
KJIETKU. [lenenue
KJICTKH. MuTO03

KieTouHbIi LUK, WX )KU3HESHHBIN MK
knetku. MaTepdasa u Muto3.

[Ipomeccel, mpoTekaromue B uHTEpda3e.
Pernukanus — peakiusi MAaTpUIHOTO
cunres3a JIHK. Ctpoenue xpoMocom.

XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMIIIIOMIHBIN U TallJIOW JHBIM
XPOMOCOMHBIE HA0OPhI. XPOMaTH/IBI.
[{uTomOrnYecKre OCHOBBI PA3MHOKECHUS
Y UHJAUBHUIYaJIbHOTO Pa3BUTUS
OpraHu3MoB. JleneHne KIeTKU — MUTO3.
Craauu muto3a. [Ipoueccsl,
MIPOMCXOJIAIINE HA PA3HBIX CTATUIX
MuTO3a. bronorndyeckuii CMbICII MUTO3a.
[Iporpammupyemasi Trubeinb KISTKH —
aroITo3.

PackpeiBaTh conepxkaHue TEPMUHOB U
MOHATHI: KJICTOYHBIN UK, MHTEpda3a,
peayIUIMKALKsI, XPOMOCOMa, KapUOTHIIL,
ranjJouIHbIN, JUTLIOW THBIN
XpPOMOCOMHBIA ~ Ha0Op, XPOMATHUJIBL;
MHUTO3 €T0 cTaauu: mpodasa, metadasa,
anadasa, Tenodasa.

OnuceiBaTh )KU3HEHHBIA UK KIIETKU;
NEPEUUCIsITh M XapaKTepu30BaTh
MEePUOJIbI KJIETOYHOTO 1MKJIA,
CpaBHUBaTH WX  MEXIy  COOOM.
OnuceiBaTh  CTPOCHUE  XPOMOCOM,
KapUOTHUIIOB OPTraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HA0OPHI KIETOK.
CpaBHUBATH CTAIMM MUTO3A.

Paznuuate Ha MuKpomnpemnaparax
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Jlemoncmpayuu: W pHUCYHKax CTaAWuA  MHTO3A.
Tabnuywr u cxemor: «KneTounsrii nukmy, | PacKpbiBarh OMOJIOTHYCCKHIT CMBICIT
«Permkanms  JJHK»,  «Crpoenme | MUTO32

XpOMOCOMBI», «MUTO3»; MarHUTHAS
MOJIeTb-anTuIMKaIus «JleneHune KIeTKm;
moaens JIHK.

Obopydoeanue: CBETOBOM MHUKPOCKON H
Mukponpenapar «KapuokuHes B KieTKax
KOpEIIIKa JTyKay.

Jlabopamopnuie u npakmuueckue
pabomul:

JlaGoparopnas paborta No 3.
«Habmronenne MuTo3a B KJIETKaX KOHYMKA
KOpEITKa JyKa Ha TOTOBBIX
MUKpOITpenaparax
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DopmMBbI pa3MHOKECHUS
OpraHu3MOB

DopMBbI pa3MHOKEHHS] OPraHU3MOB:
Oecronoe M MoJIoBoE.
Bunpr Oecrosnoro pPa3MHOXKEHHUSL:
JIeJIEHUE HAaJBOE U OYKOBAHUE OJTHO- H

MHOTOKJICTOYHBIX, CHOpOO6pa3OBaHI/I€,

BCTCTATUBHOC Pa3MHOKCHUC.
I/ICKYCCTBCHHOG KJIOHHUPOBAHUC
OpraHn3MoB, €r0 3HA4YCHHUC JJIA
CCJICKIIUH.

[TooBOE pa3sMHOKEHHE, €TO0 OTIIMYUS OT
OecmoJioro.

Hemoncmpayuu:

PackpriBaTh comepikaHre TEPMUHOB
U TOHATHUHA: pa3MHOXKEHHE, KIIOH,
MTOJIOBBIE KJIETKH (rameTsr),
SIMLIEKJIETKA, CIEPMATO30M/, 3UT0Ta,
JeJIeHue  HaJBOE€,  IIOYKOBaHUE,
CIIOPYJISIINSA, dbparmMenTanus,
BEreTaTUBHOE pa3sMHOKEHHE,
CEMEHHOE Pa3MHOKEHHUE, OTbIJICHUE,
JBOMTHOE OTLTOIOTBOPEHHE, TTOJIOBHIE
KEJe3bl, CEMEHHUKH, SIMYHUKH,
OTUIOZOTBOPEHUE (HapyxHoOeE,
BHYTpEHHEE).
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Tabnuywvl u cxemul: «Dopmbl | XapakTepu3oBaTb OCOOEHHOCTH U
Pa3MHOXCHUSI OPraHU3MOBY», «JIBOHOC | 3gauenue O6ecronoro M  MOJIOBOTO
OIIONOTBOPCHUC y UBCTKOBBIX | crioco6oB  pasMHOMXKEHHUS. Bbliensars
pacTEeHUuN», «Jlenenune KJIETKHU

BUJBI  OECHOJIOTO  Pa3MHOMKEHUS;
OaKTepumn», «BereraTtuBHoOE

. BBISIBIISITh  B3aMMOCBSI3M  MEXKIY
pa3MHOXXEHHE pacTeHuil», «CTtpoeHue

TOJIOBBIX KIETOK dbopmamu 1 criocobamMu pa3MHOKEHUS,

U UX OMOJIOTMYECKUM 3HAYCHHUEM.
Brmagers npuémamu BereTaTHBHOTO
Pa3MHOKCHHS KYJIbTYPHBIX PaCTECHUH
(Ha mpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJOBBIE KICTKH:
STATICKJICTKH, CTIEPMATO30M/Ibl; BBISBIISATH
0COOEHHOCTHU

UX CTPOCHUS




denepanpHas padovast mporpamma | buomnorus. 10—11 kmaccer (6a30BbIN yPOBEHB)

Meiios

Meiio3. Cramum wMmeio3a. IlIporneccsl,
MPOUCXOAIINE HA CTAIUAX MEo3a.
[loBeneHne XpomMocoM B  MeHo3e.
Kpoccunrosep. buonoruueckuii CMbICI
Y 3HaYCHHUE MeHo3a.

Hemoncmpayuu:

Tabnuywvt u cxemol: «JleneHne KICTKN,
«Meio3y.

Obopyoosanue: monens JIHK;
MarHyuTHas MOJCIb-alIInKaLIHs
«JleneHue KIeTKU»

PackpeiBaTh conep)kaHue TEPMHUHOB U
TMOHITHUN: MeNo3, KOHBIOT AU
XPOMOCOM, MTEPEKPECT (KPOCCHHTOBED)
XpOMOCOM, TaMETBHI.

XapakTepus3oBaTb MEH03 Kak CIoco0
KJIETOYHOTO JIEJICHUS; ONUCHIBATh MEWNO03
10 CTaJAMsIM; CPAaBHUBAThH CTAJIUU ME03a
¥ MUTO3a.

Pa3znuuatre Ha pUCyHKax CTaIuu MEN03a;
pacKpbIBaTh OMOJOTUUECKOE 3HAUCHUE
Melo3a
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OO6pazoBanue u
pa3BUTHE MOJOBBIX
KJICTOK.
OrmutonoTBOpEHHE

['ameTorene3s — mporecc 00pa3zoBaHUS
MOJIOBBIX KJIETOK Yy KMBOTHBIX. [lonoBbIe
JKEJIe3bl: CEMEHHUKM U SIMYHUKHU.
OOpazoBaHre U pa3BUTHE IOJOBBIX
KJIETOK — ramer (crepmaro3oup,
SUIIEKIIETKA) — CIIEPMATOTE€HE3 U OOTCHE3.
OcoOEHHOCTH CTPOCHHUS SIUILIEKIETOK U
CIIEpMaTO30M/I0B.

OmnonorBopenue. IlapreHorenes.
Hemoncmpayuu:

Tabnuywvl u cxemol: «IIpsiMmoe u HEnpsiMoe
pa3BUTHEY, «l"amerorenes y
MJIEKOTTUTAFOIIUX u YEJIOBEKaY.

Obopyoosanue: wmonenb MeTadaszHOU

XPOMOCOMBHI, MUKPOCKOTI,
MMKpOIpenaparhbl «CnepmaTo30u/1bl
MJICKOITMTAIOIICTO), «Annexnerka
MJICKOITUTAIOILIETO) .

Jlabopamopnusie u npakmuueckue
pabombul:

Jlabopatopnas pabota Ne 4. «13yuenue
CTPOCHHUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenaparax

PackpeiBaTh conepxaHue TEpPMUHOB U
MOHSATUN: TAMETOTEHE3, CLIEPMATOTEHES,
OOTE€HE3, CIIEPMATO30U /I, AaKPOCOMA,
SIMLIEKJIETKA, TTOJISIPHBIE TEIbLIA.
XapaxTepr3oBaTh 0COOEHHOCTH
raMETOreHe3a Y JKUBOTHBIX U €r0 CTaJuu;
MTOJIOBBIE KJIETKH )KMBOTHBIX U OINHACHIBATh
MPOLIECC UX PA3BUTHS.

CpaBHMBATh CIIEpMATOI€HE3 U OOTEHES.
OnuceIBaTh OIUIONOTBOPEHNE,
OuoJIOrHYeCcKOe 3HAYCHHE
OILIONOTBOPEHHUS
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UHuBUIyanbHOE UupuBrayansHOe pasBuTre (OHTOreHe3). | PacKpbiBaTh COJlep:KaHHE TEPMUHOB
pa3BUTHE DOMOpHOHAIBPHOE Pa3BUTHE M TIOHSATUI: OHTOTEHE3, SMOPHOTCHE3,
OpraHu3MOB (5MGpHuorenes). Drarbl dMOpHOHAbHOr0 3ATOTA,  JIpobIenue,  dracTomeps,

Pa3BUTHUA Yy ITO3BOHOYHBIX JKUBOTHBIX:

MoOpyI1a, OacTyna, 01acToIeb,
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IpoOJIeHHEe, TacTpyJslus, OPraHOTEHES.
[TocTamMOproHanbHOE pa3BUTHE. THIIBI

NOCTAIMOPHOHATIBHOTO Pa3BUTHS: IPSIMOE,

HEe mnpsMoe (JTUYMHOYHOE). BrusHue
Cpelbl Ha  pa3BUTHE  OPTaHU3MOB;
bakrTopsl, crocoOHbIe BBI3BIBATH

BpPOXACHHLIC YPOACTBA. PocTt un Pa3BUTHC

pPaCcTCHUM. Onrorenes [IBETKOBOTO
pacTeHHs: CTPOCHUE CEMEHH, CTaIHUU
pa3BUTHA.

Jemoncmpayuu:

Tabnuyer u cxemvi: «OCHOBHBIE CTaJAUU
OHTOreHe3a», «lIpsMoe u Henpsmoe
pa3BuTHE», «/IBOMHOE OIJIOIOTBOPEHUE
Yy LBETKOBBIX PACTCHUIN»

racrpyina, Helpyia, OpraHoOTeHE3;
3apOJBIIIEBbIC  JIUCTKU:  JKTOIEpMA,
Me3ojiepma, SHTONIEPMA;

MOCTAMOPHUOHATILHOE Pa3BUTHE: TIPSIMOE U
HempsaMoe (JIMYMHOYHOE); MeTaMopdos,
Meracropa, MHUKpPOCIOpa, MbUIBLIEBOE
3€pHO, CIIEPMHH, 3aPOJBIIIEBBII MEILIOK,
JIBOMHOE OTI0JIOTBOPEHHUE.

Ornpenensts 3Tanbl SMOPUOHAIEHOTO
pPa3BUTHUSI XOPJIOBBIX Ha CXEMaX U
npenaparax v OMUChIBaTh MPOIECCHI,
MPOUCXOJIAIINE HA KAXKIOM dTare.
CpaBHUBATH NEPUOBI OHTOTEHE3A;
PsIMOE U HETIPSMOE (JINYMHOYHOE)
MOCTAMOPHUOHATILHOE Pa3BUTHE,
3apOJIBIIINA YEJIOBEKA U IPYTUX XOP/IOBBIX.
OOBsCHATH OMOJIOTUUECKOE 3HAUCHUE
pa3BuTHs ¢ MeTaMmopdo3oM;
OTPHUIIATEIIBHOE BIIMSIHUE AJIKOTOJIS,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(GakTOpOB Ha pa3BUTHE 3apObIIIa

YCJIOBCKA.
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OnuceIBaTh NpoLECC JBOMHOIO
OIUIONOTBOPEHHUS Y [IBETKOBBIX PACTCHHM
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HToro yacoB o teme

Tema 6. HaC.]IeIlCTBeHHOCTL U USMCHYHUBOCTH OPraHu3mMoB

I'eneruka — Hayka o [Ipenmer u 3agaun reHeTuku. Poib PackpeiBaTe copep:kaHue TEPMHHOB U

HaCJICACTBCHHOCTH IIUTOJIOTUU U SMOPHOJIOTUH B MOHATHI: TeH, TCHOM, TeHOTHII, (DEHOTHTI,

1 U3MCHIHBOCTH CTaHOBJICHHH I¢HETUKU. BKian XPOMOCOMBI, aJUICNIbHbIE TEHBI (AJIJIENH),
POCCHUICKUX U 3apYOCKHBIX YUEHBIX B TOMO3HIOTA, TeTepPO3UIroTa,
Pa3BUTHEC I'CHCTHUKHU. MeTonasl TeHETUKHA JIOMAHAHTHBII MIPU3HAK (reH),
(rMOpHI0IOTHIECKHIA, pelieCCUBHBIM Tpu3HaK (T€H), 4YucTas
HHTOFCHCTH‘IGCKHﬁ, JIMHUS, TH6pI/II[
MOJICKYIISIPHOTCHETUYECKHU ). [Tepeuncnsate 51 XapaKTEepU30BaTh
OCHOBHBIC ~TCHETHYCCKHE TIOHATHSA. | \eTombl TEHETHKH: THOPUIONOrHYECKHil,
I'eneTnueckas CUMBOJINKA, IIMUTOTeHeTHYe CKHiA,

HCIIOJIB3YyEMad B CXEMaAX CKPCHIMBAHWH. MOHCKYHﬂpHOFeHeTquCKHﬁ;

HAemoncmpayuu: JIOMMHAHTHBIE U PELECCUBHBIE IPU3HAKH

llopmpemuwi: I'. Mennens, T. Mopran, H. PACTEHMil H KUBOTHBIX.

. BaBunos, C. C. UeTBepHKOB,

[Tons3oBaThCA TE€HETUYECKON
H. B. Tumocees-Pecosckuil. TEPMUHOJIOTUE U  CUMBOJIUKOU
Obopyoosarue: MOJCIb- aNTIIUKALIUS JUISL 3aITUCH T€HOTUIIUYECKUX CXEM
«MOHOTHOPHUIHOE  CKPEIIMBAHUEY, CKpEIUBaHUS

repOapuii «['opox moceBHON»
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3aKOHOMEPHOCTH
HacJIeZJOBaHUs
MIPU3HAKOB.

MonorubpuHoe
CKpelIuBaHue

3aKOHOMEPHOCTH HacIeI0BaHUs
NPU3HAKOB,  YCTAaHOBIICHHBIC I.
Menenem. MonorubpumHoe

CKpeIllMBaHUE. 3aKoH €IUHOo00pa3us
ruOpuI0B mepBoro nokojeHus. [IpaBumno
JOMHMHHUPOBAHUA. 3aKOH pPaCUICTUICHHUS
IIPU3HAKOB. | MIIOTE3a YUCTOTHI FaMeT.
[TonmHOE M HENMOIHOE JOMUHUPOBAHUE.

PackpriBaTh cofiepikaHre TEPMUHOB U
TOHSATHI: MOHOTHOPHIHOE
CKpelIuBaHue, benoTunIIecKue
TPYNIbI, THOPHUIOIOTHYECKAN METO,
YUCTBIC JINHUW, TOMUHUPOBAHUE TEHOB
(mosHOe, HETOJIHOE), pacIlellyiecHHe B
MTOTOMCTRE.

OnurchIBaTh METOAHMKY MTPOBEACHHS

Hemoncmpayuu:

lopmpemuwi: I'. Mennens.

Tabnuyvt u cxemvl: «MOHOTHOPUIHOE
CKpEILMBAHUE U €r0 IUTOrC€HETUYECKast
OCHOBa», «3aKOH paCIICIUICHUSI U €ro
IUTOTCHETUYECKAas OCHOBa», «3aKOH
YUCTOTHI TaMET».

Obopydosanue:  MOACIHU-ANIUIUKAIIUN
«MonorubpuaHoe CKpEIlMBaHUEY,
«Hemnonnoe JOMUHUPOBAHUE,
rep6apuii «['opox moceBHON»

I. MenneneM ONBITOB IO H3YYEHUIO
HACJIeI0BaHUsI OJHOM ITapbl IPU3HAKOB
y TOpOxa IOCEBHOTO.

PackpeiBate  comep:kaHuME  3aKOHOB
eIMHO00pa3usi TUOPUIIOB  MEPBOTO
IIOKOJICHWSI W 3aKOHAa pPacCUICIUJIEHUS.

OOBICHATH T'UI10TC3y YHCTOTHI I'aMCT.
3anuchIBaTh CXEMBI MOHOFI/I6pI/I)1HOFO

CKpCHIUBAaHUA, OOBSACHSITH €ro
MUTOJIOTHUYICCKUC OCHOBBI M PCIIATb
TCHCTUYCCKUC 3aga4du Ha

MOHOTHOPHUIHOE CKPEITUBAHNE
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JlurubpuaHoe
CKpeIllMBaHue. 3aKOH
HE3aBUCHUMOTIO
HacJIeq0BaHUs
MIPU3HAKOB

JurubpuaHoe CckpenMBaHue. 3akKoH

HE3aBUCHMOTO HaCJIeI0BaHUSA
npu3HaKoB. L[uToreneTnueckue OCHOBBI
JTUTUOPUTHOTO CKpEIIUBaHUS.
AHanu3upyromee CKpELIMBaHUE.
Hcnonb3oBanue aHAJIM3UPYIOIIETO

CKpelllUBaHUs  JUIs OmpeeSICHUs
T€HOTHUIIa OCOOHU.

Jemoncmpayuu:

Hopmpemuwi: I. Mennens. Tabnuysr u
cxemul: «JurnbpuaHoe

cKkpeluBaHuey, «L{lutonoruueckue
OCHOBBI JUTHOPUJTHOTO

CKpEITUBAHUSD.

Obopyoosanue: MOJETb- alTUTUKALIUS

«JIuruOpuHOE CKpEIIUBAHUE)

PackpsIBaTh copepkaHue TEPMUHOB U
NOHATUN: JIUTHOPUAHOE CKpEUIMBaHUE,
aHaJIU3HPYIOIEe CKpeLIMBaHuE.
OnuceiBate OnBITEI I. MeHnenst  mo
W3Y4YEHUIO HACJIEIOBAaHMS JIByX Iap
IIPU3HAKOB Yy  TIOpoXa  IIOCEBHOIO.
PackpriBath COZIepKaHue 3aKOHa
HE3aBUCUMOT0 HACJIEIOBAHN IPU3HAKOB.
[IprMeHATh MaTEMAaTUYECKUM pacdeT ¢
IIOMOIIBI0  METOJAa  IIEPEMHOXKCHUS
BEPOSITHOCTEW M 3alUCh C IOMOIIBIO
(beHOTUITHYECKUX paauKaioB
pacCILEIUICHNs IPU3HAKOB Y TIOTOMKOB 110
(EHOTHITY U TEHOTHUITY.

3anmmchIBaTh CXEMBbI I[I/IFI/I6pH,Z[HOFO

CKpEIIMBaHUA, O0OBACHSITH ero
[IUTOJIOTUYECKUE OCHOBBI M pEIIaTh
TeHEeTUYECKHUE 3aJlaui Ha TUTUOPUIHOE
CKpEIIMBAHUE
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CoemsieHHOE
HacCJICIOBaHUEC
IIPU3HAKOB

CueruieHHOE HacleI0BaHUE TPU3HAKOB.
Pa6ora T. Moprana mo cCrerieHHOMY
HacJelIoBaHMIO TreHoB. Hapymenue
CIEIJICHUSI TeHOB B  pe3yJbrare
KPOCCHUHIOBEpa. XPOMOCOMHAsI TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpayuu:

lopmpemuwi: T. Mopras.

Tabnuysr u cxemwl: «Meio3y,
«l'eHeTMUECKME KapThl pACTEHUN,
JKABOTHBIX U YEIIOBEKAY,
«B3anmonencTBre ayJI€JILHBIX TEHOBY.
Obopyodosanue: MUKpoIpenapar
«Ipo3odunay (Hopma, MyTanuu GOpMBI
KPBUIBEB U OKPACKHU Te€JIa), MUKPOCKOIL,
Mozenp-anmmkanus «llepekpéct
XPOMOCOMY.

Jlabopamophule u npakmuuecxkue
pabombul:

Jlabopatopnas padota Ne 5. «3yuenue
PEe3yJIbTaTOB MOHOTMOPUIHOTO U
JTUTHOPUTHOTO CKPEIMBAHUS

PackpeiBaTh conepxaHue TEpPMUHOB U
MIOHSATHN: CLEIJIEHHOE HACIEA0BaHUE
PU3HAKOB, PEKOMOHMHAIIUS T€HOB,
TE€HETUYECKUE KAPThl XPOMOCOM,
MOPraHujaa.

HaspiBaTh OCHOBHBIE MTOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HacyiencTBeHHocTr T. Moprana;
packpbIBaTh coep:kanue padorsr T.
Moprana no cuerieHHOMY
HACJICOBAaHUIO T€HOB U IIPUYNHBI
HapyLIECHUS CLUCIUICHUS MEXIY TeHaMH.
3anuchIBaTh CXEMbI CKPEIMBAHUS TIPU
CLIETJICHHOM HacCJIeJOBaHUH, OOBSICHSITH
MPUYUHBI PEKOMOWHAIINMY T€HOB,
ONPENEIIATH YUCIIO TPYIIT CUETUICHUS
I€HOB; pelaTb TeHETUYECKUE 3a1a4M Ha
CLEIUICHHOE HACJIEIOBAHHE
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y 1p030¢uiIbl Ha TOTOBBIX
MUKpOITpernaparax

I'eneTuka mouna.
HacnenoBanue
MIPU3HAKOB,
CIEMJICHHBIX C II0JIOM

I'enetnka nosa. XpOMOCOMHOE
ONpeNeNICHHEe TMona. AYyTOCOMBI U
MTOJIOBBIE XPOMOCOMBI. [ OMOrameTHbIe U
reTepOraMeTHbIE OPraHU3MBL.
HacnenoBanue npu3HAKoB, CUEIUICHHBIX
¢ nosioM. lemoncmpayuu:

lopmpemuwi: I'. Mennens, T. Mopras,
H.M. BaBuios.

Tabnuyvt u cxemol: «I'eHETHKA TOJIaY,
«3aKOHOMEPHOCTHU HacJIEJOBaHUs,
CLEIJIEHHOTO € MoJIoM», «KapuoTtunel
YeJI0BeKa U KUBOTHBIX)

PackpsiBaTh coaepxkaHue TEPMHUHOB U
HNOHATHH: XPOMOCOMHBIN Haoop,
ayTOCOMBI,  TIOJIOBBIE  XPOMOCOMBI,
TOMOTaMETHBIM MOJI, TeTepPOraMeTHBIN
10J1, CLIETIJIEHHOE C MTOJIOM HAacJel0BaHUE
IPU3HAKOB.

OOBACHATP LUTOJIOTMYECKHE OCHOBBI
XPOMOCOMHOI'O MEXaHHU3Ma OIPEIEICHHUS
moja |y  pa3M4YHBIX ~ OPTaHU3MOB.
CpaBHUBaTbH 3aKOHOMEPHOCTHU
HACJIEJIOBaHUS TPU3HAKOB, CIIETIJICHHBIX
U HE CLEMJIEHHBIX C MoioM. Pemarsb

TCHCTUYCCKHUC 3aJa4M Ha HAaCJICAOBAHUC
CHOCIJICHHBIX C ITOJIOM ITPHU3HAKOB
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N3MeHuYnBOCTE.
Henacnencrsennas
U3MEHYUBOCTH

N3meHunBOCTh. BUJIBI N3MEHUYUBOCTH:
HEHACJICICTBCHHAsI U HACJIE/ICTBEHHAs.
Ponb cpenbl B HEHACIEICTBEHHOU
XapakTepucTuka
MOMU(DUKAITMOHHOW ~ M3MEHYMBOCTH.
BapuanuonHusiil psg v BapuallMoHHAs
kpuBas. Hopma peakunu mnpu3HaKa.
KonnuecTBeHHbIE U Ka4€CTBEHHBIC

N3MCHYHUBOCTH.

PackpbiBaTh conepikaHre TEPMUHOB U
MOHSTHIH: W3MEHUYUBOCTb,
HaCJEeICTBEHHAs M3MEHYUBOCTb,
HEHACJIE/ICTBEHHAs]  HW3MEHYHMBOCTH,
Monu(UKAITMOHHAS ~ M3MEHYUBOCTD,
BApUAIlMOHHBIA  psii,  BapuaHTa,
BapHaIlMOHHAs  KpuBas, IMPHU3HAK,
HOpMa pEeaKIMu, KOJUYECTBEHHBIE U

NMpU3HAKK W WX HOpMa pPEakIuu. KauyeCTBCHHBIC MIPU3HAKH.
CaoiicTBa MOJIU(PUKATUOHHOU Kinaccudummposats BH/IBI
M3MCHYUBOCTH. U3MEHUYHMBOCTH M BEISBIISITH UX
Jlemoncmpayuu: OMOJIOTHYECKHE 0COOEHHOCTH.
Tabnuywvt u cxemol.: «Bunapl [TepeuncsaTh CBOWCTBA

U3MEHUYMUBOCTHY, «MonudukarmonHas
WU3MEHUYNBOCTD.

Jlabopamopnuie u npakmuueckue
pabomul:

JlaGoparopnas pa6ota Ne 6. «M3yuenue
MOIU(UKALMOHHON WU3MEHUYNBOCTH,
NIOCTPOEHHE BapUALMOHHOIO psiia |
BapUALMOHHOW KPUBOW»

MOJU(DUKAITMOHHOW HM3MEHYUBOCTU H
0OBSCHATH €€ 3HAYEHUE JJI1 OPTaHU3MOB.
Paznuuars KOJIMYECTBEHHBIE 151
KAYECTBEHHBIE  IIPU3HAKU;  CTPOUTH
BAPDUAIIMOHHBIA  psii, BapUALMOHHYIO
KPHUBYIO, BBIYMCIISATH CPEIHEE 3HAYCHHUE
IpU3HAKa
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HaCJ'IGI[CTBeHHaH
N3MCHYNBOCTD

HaCJ'ICI[CTBeHHaH, NN rCHOTUIINYCCKas

W3MEHUYHUBOCTb. KomOunaruBHas
W3MEHYHUBOCTh. Melo3 u  MmoJoBOM
MpoIlecC — OCHOBa KOMOWMHATHBHOM
W3MEHUYMBOCTH. MyTannonHas
W3MEHUYHUBOCTb.

Knaccudukanus  MyTtauuil:  TEHHBIE,
XPOMOCOMHBIE, TCHOMHBIE.

YacToTa ¥ NpUYMHBI MyTaLIHAN.
MyTtareHHbie  (QakKTOpHI. 3aKkoH
TOMOJIOTUYECKUX  PSIZIOB B
HACJIEICTBEHHOW u3MeHuynBocTH H.

. Basuiona. Buesnepnas
HACIIEICTBEHHOCTh U U3MEHUYHUBOCTb.
Jemoncmpayuu:

Topmpemuwi: I'. ne ®pu3s, H. 1. BaBuios.
Tabnuywsl u cxemol: «MyTarimOHHAS

PaCKpI)IBaTB COACPIKAHHUC TCPMHHOB H

TTOHSITHI: HaCJICJICTBCHHAs
W3MEHYHUBOCTD, KOMOMHaATHUBHAas
W3MEHYHUBOCTD, MYyTaI[MOHHAs
W3MEHYUBOCTh,  MYTAaHT,  MYyTallUu:

TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIC;
MOJIUTUIOW NS, AHEYTIIIOUAMS, MyTareHbI.
XapakTepu30oBaTh HACJICICTBEHHYIO
U3MEHYUBOCTh;, (OPMYIUPOBATh 3aKOH
TOMOJIOTUYECKUX pAIOB B
HAaCJIEICTBEHHOW m3meHunBoctu H. U.
BasusoBa 1 00bsICHATH €10 3HAYCHUE IS
ounonoruu U CEJICKIINH.
KnaccudunupoBarh MyTalM: TEHHbIE,
XPOMOCOMHBIE, TCHOMHbBIE U TPUBOJIUTH
IIPUMEPBI MyTalUN.

OOBICHATH IMPUYMHBI BOBHUKHOBCHUA
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M3MEHYUBOCTEY. MyTaluii, poib (PaKTOPOB-MyTarcHOB.
O6opydosanue: mukpockor, | CPaBHMBATh BHIIbI MyTallHii; BBIABIATH
Mukponpenapar «JIpozopuna» (Hopma, | TPHIHHDI HaCICACTBCHHOU

U3MEHYMBOCTH, MCTOYHHKH MYTarcHOB
B OKpyXaromieil cpeae (KOCBEHHO).
XapaxkTepu3oBarhb BHEAJIEPHYIO
HACJIEZICTBEHHOCTh U U3MEHUYHUBOCTh

MyTaluu (HOopMbl KPBUILEB M OKpacka
TeJa); KOMHATHBIE PAacTEHUs C MECTPOi
OKpAacCKOM JINCTHEB.

Jlabopamophuvle u npakmuueckue
pabomul:

JlaGoparopnas pabora Ne 7. «Ananus
MyTallui y Japo30(huabl Ha TOTOBBIX
MUKpOIIpernaparax»
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I'eneTrka yenoBeka

['eneTunka yenoBeka. Kapuorun yenosexa.

OcCHOBHBIEC METOABI TCHETHKH YEJIOBEKA:
TeHEaJIOTHYECKNM, OJIM3HEIIOBBIN,
IIUTOTCHETUYCCKUM, OMOXUMHYECKUH,
MOJIEKYJISIPHO-T€HETUYE CKHU .
CoBpeMeHHOE onpe/ieNIEHHE TeHOTHUIIA:
TOJJTHOTEHOMHO€ CEKBEHUPOBAHHE,
T€HOTUITMPOBAHUE, B TOM YHCIIE C
nomopto I11[P-ananu3a.
HacnencrBennble 3a00aeBaHus
YyeJIOBEKAa: TeHHBIE 00JIE3HH, OOJIC3HU C
HaCJICJICTBEHHOM
MPEAPACIIONOKEHHOCTHIO0, XPOMOCOMHBIE
oonesnn. CoMaTH4YECKHE U
reHEepaTHBHBIEC MyTaIlUH.

PackpsiBath comepikanre TEPMUHOB U
MOHATHI: KAPUOTHUIT YCIIOBEKA,
[IUTOT€HETHYECKUM METO/I,
reHeaJIOTHYeCKHI METO/,
POZIOCIIOBHBIE, OJIM3HELIOBBIA METO,
HAaCJICACTBESHHBIC OOJIE3HU:
(MOHOTEHHBIE, C HACJIEeICTBEHHOMN
IPEIPaACIIONOKEHHOCTHRIO,
XPOMOCOMHBIE), METUKO-TEHETHIECKOE
KOHCYJIbTUPOBAHUE.

[Tepeuncnsatb 0COOEHHOCTU U3YUCHUS
TE€HETUKH YEJIOBEKA; MPUBOIUTH MIPUMEPHI
HACJIEICTBEHHBIX O0JIe3HEN YeIoBeKa,
XapaKkTepU30BaTh METOJbI UX
npoUIAKTUKN; 00OCHOBBIBATH 3HAUYCHUE
MEJIUKO-TE€HETHYECKOTO
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CrBosioBbIe KIIETKH. [[pUHITUTIBI
3JI0POBOTO 00pa3a KU3HHU, TUATHOCTHUKH,
PO MITAKTUKY U JICUCHUSI TCHETUYECKUX
Oosie3Heil. MeauKo-reHeTUIEeCKOe
KOHCYJIBTUPOBaHHE. 3HAYCHHUE
MEIUITUHCKON TeHECTUKH B
MPEAOTBPAIICHUH U JICUCHUU
IreHEeTHYECKUX 3a00JIeBaHUI YEIOBEKA.
Jemoncmpayuu:

Tabnuyvt u cxemol. «Hacnenopanue
pesyc-pakropa», «l eHeTuKa rpymni
KPOBI.

Jlabopamopnuvle u npakmuueckue
pabomul:

[IpakTuueckast pabora Ne 2.
«CocTaBieHue U aHaJIU3 POIOCIOBHBIX
YeJIOBEKa

KOHCYJIbTUPOBAHUS.
BoigBnATh U cpaBHUBATH MEXIY COOOM
JOMUHAHTHBIC U PELIECCUBHbBIC TPU3HAKH
YyeJoBeKa.

CocCTaBidTh u
POIOCTIOBHBIC YEIOBEKA

aHAJIN3UPOBATH

Hroro yacoB o teme

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM
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CCHGKHHH KaK HayKa
" IIponccCC

Cenekuus Kak HayKa M IPOIECC.
3apOoXKICHHUE CEJICKIIUU U JOMECTHUKALIUS.
Yuyenne H. U. BaBunoBa o0 neHrtpax
MHOrooOpazuss ¥ HPOUCXOKICHUS
KYJIETYPHBIX PACTCHUMU.

L{eHTpBI MPOUCXOKACHUSA JOMAITHUX
KUBOTHBIX.

Coprt, nopona, mramm.

PackpbiBaTh conmepkaHue TEPMHHOB
¥l TIOHATHI: CEJIEKIUS, COPT, TIOPOo/a,
HITaMM, JOMECTHKAIIHS, 17001
OJIOMallIHUBaHHUE, IICHTPBI
MHOT000pa3uss M MPOUCXOKICHUS
KYJIbTYPHBIX PACTEHHI U KUBOTHBIX,
ruOpuIu3aIms, MCKYCCTBEHHBIH
ot0op.

Hemoncmpayuu:

llopmpemwvi: H. W. DBaBunos.
Tabnuywl u cxemwi: xapta «LleHTpbI
MHOTOOOpa3usi U TMPOUCXOKIACHUS
KYJIBTYPHBIX pacTeHuit», «Iloposbl
JIOMAIlIHUX >KUBOTHBIX», «CopTta
KYJIETYPHBIX PACTEHUW».

Obopyoosarue: MyNsKA TIIONOB H
KOPHEIIJIONOB ~ AWKUX GopM U
KyJbTYPHBIX ~ COPTOB  PAaCTCHUI;
repOapuii «CeabCKOX03SIMCTBEHHBIC
pacTCHUS

HazpiBath W CcpaBHUBATH OCHOBHBIC
STanbl pPa3BUTUS cCeJIeKIUU. M3mararh
yuenne H. U. BaBmioBa 0 mneHrpax
MIPOUCXOXKJICHUS KYJIBTYPHBIX PACTCHUN;
pa3iauyarh IIEHTPHl Ha KapTe Mupa,
CBI3BIBAaTb HX MECTOIIOJI0KEHHE c
odyaramMyd BO3HUKHOBEHHUS JIPEBHEUIINX
[IABWJIN3AIAH.

CpaBHHMBaTh coOpTa  KYJIBTYPHBIX
pacTeHu#,  TOpPOABl  JIOMAITHUX
KUBOTHBIX M WX JUKHX TIPEIKOB.
OneHuBaTh poOJb  CENEKIINH B
0o0ecreyeHun IMPOJI0BOILCTBEHHOM
0€30MacCHOCTH YeJIOBEYECTRA
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MeTtoms " CoBpeMEHHBIE  METOABI  CENEKIMU. | PackpbiBaTh coOAepKaHUE TEPMUHOB H
JOCTHIKCHUS MaccoBblil U UHANBUIYAJIbHBIN OTOOPHl | TIOHSTHI: VICKYCCTBEHHBIN otoop,
CENEKIMU PaCTEeHUH B CEJIEKI[UM PACTEHHUI ¥ KUBOTHBIX. MAacCOBBIM  OTOOp,  MHIWBHIYaJbHBIH
M AKUBOTHDIX OneHka sKkcTephepa. 0oTOOp, DJKCTEpbEp, OIM3KOPOICTBEHHOE
bruskopoACcTBEHHOE — CKpelMBaHUE — CKpEUIMBaHWE, YUCTas JIMHUSA, TETEPO3HC,
uHOpHUAUHT. YncTas TuHMS. HEPOACTBEHHOE CKpelIBaHue,
CkpelrBaHue YUCTHIX JIMHUM. VICKYyCCTBEHHBIN MyTarcHes,
['eTeposuc, niu THOpUIHAS CHTIA. nomurionbl.  CpaBHUBaTh  (pOpMBI
HeponcTeeHHoe ckpernuBaHue — HCKYCCTBEHHOT0 OTOOpa (MaccoBOTrO u
ayTOPHTUHT. Otnanénnas WHIUBUTyaJIbHOTO), BUJIBI
rudpuau3anus u e€ yCrexu. rubpuau3anuu (OIM3KOPOJICTBEHHON U

VCKyCCTBEHHBII MyTareHes ¥ MojydeHne| OTAAICHHOM), CIMOCOOBI  MOMy4CHHS
MOJIMIIONAOB. JIOCTHIKEHMS CEJICKIIUN ITOJIMIIJIONI0B.
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paCTeHHﬁ, JKUBOTHBIX U HpI/IBOI[I/ITB IIPUMCPEI OCTHXKEHU U
MHUKPOOPTaHU3MOB. CCIICKI U paCTeHI/Iﬁ 1 ) KUBOTHBIX
Jemoncmpayuu:

Ilopmpemwvi: 1. B. Munuypun, I. .
Kapmieuenko, M. @. BanoB. Tabnuysi
u cxembl. «OtnaneHHas
rubpuan3anus», «PaboTel akageMuka
M. ®. HsanoBay, «lloaurmmonausy.
Obopyoosanue: My KU TUIONOB U
KOPHEIUIOZOB  JAUKUX  (hopM |
KYJIbTYPHBIX ~ COPTOB  PAacTCHUM.
Jlabopamopnvie u npakmuueckue
pabomul:

Okckypcust  «OCHOBHBIE  METOABI U
JOCTH)KEHUSI CENIeKLUUU PpPacTeHUuH u
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHUIO,
IIJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIM  Yy4acTOK  WJIU
TEIUIUYHOE X035HUCTBO)
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buotexHomorust xak
OTpacib
TIPOU3BOJICTBA

buorexHosorus KakK OTpaciib
NpOu3BOACTBA. [eHHas  HWHXXEHepus.
Oranbl co3nanus pekoMOuHanTHo JTHK
W TPAHCTEHHBIX OpPraHu3MoB. KieTouHas
umkeHepusa.  Kietounele  KyJabTyphl.

MukpokiioHaJIbHOE pa3MHOKEHHE
PACTEHHUI. KionnpoBanune
BBICOKOITPOYKTUBHBIX

PaCKpI)IBaTI) COACPIKAHHUC TCPMHHOB U
TTOHSITUI: 6HOT€XHOHOFHH, KJICTOYHAaA
HHXCHCPHUA, I'CHHAasA HHXXCHCPHUA,

KJIOHUPOBAHUE, TpPaHCT€HHbIE
opranu3mbel, [MO  (reHeTuyecku
MOJIU(DUIIPOBAHHBIE OpraHUu3MBbl).

XapaxkTepu3oBaTh OMOTEXHOJOTUIO KaK
OTpaciib MPOU3BOJICTBA, OCHOBHBIE

CEJIbCKOXO3SIMCTBEHHBIX  OPTaHU3MOB.
DKOJIOTUYECKUE U ITUYECKHUE MPOOIEMBI.
I'MO —
MOJIU(PHUITMPOBAHHBIE OPTAHU3MBI.

I'CHCTUYCCKHU

Hemoncmpayuu:

Tabnuyvt u cxemvt: «OOBEKTHI
onorexHooruny, «Knetounsie
KYJBTYPBI U KIIOHUPOBAHHEY,

«KoHCTpynpoBaHue 1 EPEHOC TEHOB,
XPOMOCOM)

JOCTW)KCHHSI OMOTEXHOJIOTUHA B OO0JIACTH
ITPOMBIIIIICHHOCTH, CEIHCKOTO XO3SICTBA
U MEUIIVHBI.

[TepeuncnaTe U XapakTepHU30BaTh
OCHOBHBIC METOJIbI M IOCTHXKEHUS
OMOUH)KEHEPHH.

OO6cyxarh AKOJIOTUYECKUE u
OTUYCCKHE  aCMeKThl  HEKOTOPBIX
HCCJICTOBAaHUM B obnactu
OMOTEXHOJIOTUH (KJIOHMpOBaHUS,
HUCKYCCTBEHHOTO  OIUIOJIOTBOPCHMS,
HaIlpaBJICHHOTO U3MCHEHHUS TeHOMA U
CO3/IaHMS TPAHCTEHHBIX OPTaHU3MOB)

HToro yacosB 1o Teme

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME
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