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PabGouast mporpamma 1o ydyeOHOMY mnpenmery «buomorus» (0a30BBI YPOBEHB)
(mpeametHass o0nactb «EcTeCTBEHHO -Hay4dHBIE TMPEAMETHI») (lalee COOTBETCTBEHHO -
nporpaMMa 1O OHOJOTHH, OHWOJIOTHsS) BKJIIOYAET MOSICHUTEIBHYIO 3alHCKy, COJepKaHue
oOydeHUs, TUTAHUPYEMBIE pPe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OHOJIOTUH, TEMATHYECKOE
TUTAHUPOBAHHE.

[losicuutenpHast 3amucka OTpa)kaeT oOLMe Lend W 3aJadyd W3Y4YeHHs OHOJIOTrHH,
XapaKTEPUCTUKY TMCUXOJIOTHMUECKUX TMPEANOCHUIOK K €€ M3y4yeHHIO0 O0y4yaroUuIMMHCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakkKe IOAXOAbl K OTOOpY CoJIepXaHHUs, K OIpeIeiIeHHUI0
IUTAHUPYEMBIX PEe3yJIbTaTOB.

Conepxanrie 00y4eHHS PaCKPBIBACT COJCPIKATEIbHBIC JIMHUU, KOTOPBIE MPEIararoTcs
JUIsL 0053aTEIILHOTO N3YUEHHS B KAKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Tnaaupyemblie pe3yabTaThl OCBOSHUS IPOTPAMMBI 110 OMOJIOTHH BKIIOYAOT JTNYHOCTHBIC,
MeTanpeMETHbIE pPE3yJbTaThl 3a BECh MEpHOj OOyYyeHUS Ha YpPOBHE CpPEIHEro oOIlero
o0pa3oBaHUs, a TAKXKe MPEIMETHbBIE TOCTIKEHUS 00yJaroIIerocs 3a KaKIblid ToJ] 00y4eHHsI.

HHOACHUTEJBHAA 3AIIMCKA

[Ipu pa3zpaboTke MporpaMMbl MO OWOJOTHH TEOPETUYCCKYIO OCHOBY IS ONPEICIICHUS
NoAX0M0B K (opMHupoBaHHIO cojepkaHusi ydeOHoro mpeamera «buonorus» cocraBuiu
koHentyanbuble nojoxeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH LIENEH, ColepiKaHus,
pe3ynbTaToB OOyueHHUss U TPeOOBAHUN K YPOBHIO IMOATOTOBKH BBIMYCKHUKOB, MOJIOKEHHUS 00
o0IMX LEesIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPETHEro
obmiero oopaszoBanus B Poccuiickoit denepanyn, a TakkKe MOJIOKESHUS O Crie(UKe OUOJIOTHH,
e€ 3HauYeHWU B TIO3HAHWM >KUBOM TMPUPOJBI U OOECIECYCHHH CYIIECTBOBAHUS YEIOBEUYECKOTO
obmrectBa. CormacHO Ha3BaHHBIM MOJIOKEHHSIM OIPECIICHBI OCHOBHBIE (DYHKIIMH MPOTPAMMBI 110
Ouosioruu u €€ CTPyKTypa.

[IporpamMma o 6uonoruu 1aéT MpeacTaBIeHUE O 1eNAxX, 00 o0IIel ctpaTerun o0ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIMUXCS CcpeacTBaMu ydeOHoro mnpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue Io
pa3zenaM W TeMaM, PEKOMEHIYyeMYIO IMOCIIeOBAaTeNbHOCTh M3yYeHHUs yueOHOro Marepuana C
Y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKK OOpa30BaTEILHOTO Ipollecca,
BO3PACTHBIX 0COOCHHOCTEN 00YyJaroIIuXCsl.

B nporpamme mo OuHOJIOTMH TakXe YUYMTHIBAIOTCS TpeOOBaHUS K ITUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3ysibTaTaM OOy4YeHHS B (POPMHUPOBAHUHU
OCHOBHBIX BHJIOB y4€0OHO -TI03HABATEIBHOM JESITEIILHOCTH/YI€OHBIX IEUCTBUI 00YJarOIINXCS 110
OCBOGHHIO COJIepPKaHUs OMOIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme mo Ouomoruu (10 kmacc, ©a30BbIi ypOBEHB) pealiM30BaH MPHHIIMII
MPEeMCTBEHHOCTH B UW3Y4YeHMH Ouosioruu, Omarojmapss 4eMy B HEW MpOCMaTpUBAETCS
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUSI, IIEHHOCTHBIX OpPUEHTAIMA  JUYHOCTH, OKOJOTUYECKOTO  MBINIJICHUS,
IPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY’Karolei
npupoHoi cpene. [loaTomy HapsAy ¢ U3ydeHHEM OOIIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHHH JKMBBIX CHCTEM pPAa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX
MIPOIIECCOB B IPOrpaMMe TI0 OMOJIOTHH YAeTICHO BHUMAaHUE HCTIOIh30BAHHIO IMOTYYCHHBIX 3HAHUN
B TIOBCEIHEBHOUM JKM3HHM JUIsl PEIICHUS NPHUKIATHBIX 337ad, B TOM YHCIE: MPOPUIAKTHKU
HACJICICTBEHHBIX ~ 3a00NIeBaHU  YENOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS IKOJIOTUYECKHU IIEIECOO00PA3HOTO MOBEACHHS B OKPYXAIOIIeH MPHUPOIHOMN cpele,



aHaJIM3a BIMSHUS XO3AMCTBEHHOM JEATEIIBHOCTH YEJIOBEKAa HAa COCTOSHHE HPUPOAHBIX U

HCKYCCTBCHHBIX DKOCHCTEM. YCWICHHE BHHUMAHHS K MPUKIAJTHON HANPABIEHHOCTH Y4€OHOTO

npeaMera «bHONIOTHS MPOJUKTOBAHO HEOOXOIUMOCTHIO 00ECTIEUeHUs YCIOBHMA I PEIICHUs

OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet

dbopMupoBaHHE Yy OOYYAIOIIUXCS CIOCOOHOCTH aqalTHPOBATHCS K H3MEHEHHSIM JIUHAMHYHO

Pa3BUBAIOILETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BaxHoe MecTo. OH
obOecrieunBaeT (QopMHUpOBaHUE y OOY4YaIOUIUXCS NPEICTABICHUNH O HAy4YHOM KapTHHE MHpa,
pacuupsieT ¥ 000011aeT 3HaHUS O KUBOM MPHUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX - YPOBHEBOU
OpraHu3alMd M 3BOJIOLMH, CO3/1aET YCIOBUSA [UIsi: TMO3HAHMUS 3aKOHOB KUBOW MPHUPOIBI,
dbopMupoBaHus (YHKIIMOHATHHOW TPAaMOTHOCTH, HABBIKOB 3JJ0POBOrO0 M 0€30mMacHOro oOpasa
YKU3HH, 9KOJIOTMYECKOT0 MBIIUICHHS, IEHHOCTHOT'O OTHOILICHHUSI K )KMBOM MPUPOJIEC U YEIIOBEKY.

Bonpmioe 3HavueHwe OWONOTHST WMEET TakXKe IS PEHICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIIMX 33/1a4 CpeAHEro oluiero oopazoBanus, coruanu3anuu odydaromuxcs. Mzydenue
Ounonorum obecrneynBacT ycIoBuUs A7 POPMUPOBAHUS HHTEIUICKTYATbHBIX, KOMMYHUKAIIHOHHBIX
U UHGOPMAIMOHHBIX HABBIKOB, ACTETUYECKON KYJIbTYphI, CIIOCOOCTBYET HHTErpaluu
OMOJOTUYECKUX 3HAHUI C MPEJCTABICHUSMU M3 JIPYrUX y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢busuky, XumMun U reorpaduu. HazBaHHBIC MTOJIOKEHHS O MPEAHA3HAYCHUH Y4eOHOTO TpeaMeTa
«buosorus» cocTaBUIM OCHOBY JUIsI ONIPEACIICHUS TIOIX0/I0B K OTOOPY U CTPYKTYPUPOBAHHIO €TI0
COJIepXKaHus, IPEJACTABICHHOTO B IPOrPaMMe 1O OHUOJIOTHH.

OT16op comeprxanus yueOHOro npenmeta «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECs HAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsI (POPMUPOBAHUS OOIIEH KYIbTYpHI, ONpeaesSIoNie
aJIecKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKpY’Kalollel NPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KH3HU U MPaKTHUeCKOW nesTenbHocTH. Ocoboe MECTO B ITOM cCHUCTeMe 3HAHUM
3aHMMAIOT DJEMEHTBHl COJIEpP)KaHUs, KOTOpble CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa H I[EHHOCTHBIX
OPUEHTAIMSIX TUIYHOCTH, CTOCOOCTBYIONINX TYMaHU3AIIMK OMOJIOTHUECKOTO 00pa30BaHus.

CrpykTypupoBaHHe cOJep’KaHusl y4eOHOro MmaTepuana B IporpaMMe IO OHOJOTUU
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX OCOOCHHOCTSIX
’KUBOM MPUPOJIbI, 0 €€ YPOBHEBOW OPraHU3allMu 1 SBOJIIOLNH. B COOTBETCTBUU C 3TUM B CTPYKTYpe
yueOHoro npeamera «buonorus» BbIIETIEHBI CIEAYIONINE coAepxKaTelbHble TuHUU: «buonorus
KaK Hayka. MeToJIbl Hay4yHOTO Mo3HaHus», «KieTtka kak Ouonmorudeckas cucrtemay, «Opranusm
Kak Ouosiornyeckasi cucremay, «Crucrema 1 MHOrooopa3rue OpraHmuecKoro MUpPay.

Henbp u3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJIAJICHHE
00yJaronMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3AlMH >KUBBIX CHCTEM
Pa3HOTO paHra M MPHUOOPETECHUE YMEHUN MCIIOJIb30BaTh ATH 3HAHUS JIJII TPAMOTHBIX JIEHCTBHUI B
OTHOIIIEHUU OOBEKTOB KHBOW MPUPOJIBI M PEIICHUS PA3TUIHBIX KU3HEHHBIX MPOOJIEM.

Joctuxkenne 1enu u3ydeHUs ydeOHoro mpenmera «buonmorus» Ha 0a30BOM ypOBHE
obecrneunBaeTcs pelieHueM CIeAYIOINX 3a1au:

v’ O0CBOEHHE O0YJAIOIMMHUCS CUCTEMbI 3HAHMN O OMOJIOTHYECKUX TEOPHSX, YIEHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTEe3aX, NpaBHIaX, CIyXKallluX OCHOBOM mns (opmupoBaHUsS
MIPECTABICHUI O €CTECTBEHHO-HAy4YHOW KAPTHHE MHpA, O METOAAaX HAay4HOro IO3HaHUS,
CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSX JKMBBIX CHCTEM Pa3HOTO YPOBHSI OpTraHU3alllH,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;



v’ (popmupoBaHHE Yy OOYYAIOIIMXCS IO3HABATEIBHBIX, WHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH B MPOIECCe aHAIN3A IAaHHBIX O ITYTSX Pa3BUTHs B OMOJIOTMH HAYYHBIX B3IJISAIOB,
HI[efI U NMOAXOJ0B K U3YYCHHIO KMBBIX CUCTCM pPa3HOr'o YpOBHS OpraHu3anuu,

v/ CTaHOBIEHHUE y 00YYAOIMXCS OOLIEN KYIbTYphl, (DYHKIMOHAILHON IPAMOTHOCTH, PAa3BUTHUE
YMEHUH OOBSICHATH U OLICHUBATh SIBICHUS OKPYKAIOIIET0 MUPA dKUBOW MIPUPOIbI HA OCHOBAHUU
3HAHW U OIIBITA, MTOJIYUYECHHBIX [TPH U3YUYECHUH OMOJIOTHH;

v' (opMHpoOBaHUE y 00YYAIOIIMXCS YMEHUM WILTIOCTPUPOBATH 3HAUYCHHUE OMOJOTHIECKUX 3HAHUH
B MIPAKTHYECKOM JACATEIBHOCTH YEIOBEKA, PA3BUTHHA COBPEMEHHBIX MEJIMIIMHCKUX TEXHOIOTHIA
U arpoOUOTEXHOJIOTHI;

v/ BocniutaHue YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM JKMBOW IPHPOJIBI,
HEOOXOUMOCTH OEpEeKHOTO0 OTHOMICHUS K HEH, COONIOJACHHUS OSTUYECKHUX HOPM IpHU
IMPOBCACHNU 6I/IOJIOI‘I/I‘-IGCKI/IX HCCHGHOBaHHﬁ;

v/ OCO3HAHWE IIEHHOCTH OHMOJOTHYECKUX 3HAHWM JUIA TOBBIIICHUS YPOBHS DKOJOIHYECKOM
KYJBTYPBI, IUTsl POPMUPOBAHUS HAYYHOT'O MHUPOBO33PCHUS;

v’ puMeHEeHHEe NPHOOPETEHHBIX 3HAHUH W YMEHWH B IMOBCEIHEBHOM JKM3HH JUIA OIIEHKH
MOCJICICTBUI CBOCH JIESATEILHOCTH 10 OTHOIICHHUIO K OKPYXaroIeH cpeie, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHUE M COOJIOICHUE Mep MPOQUITAKTUKH 3a00JICBaHUH.

B cucteme cpeanero obmero odpazoBanus «buonorus», nzydaemas Ha 0a30BOM YpPOBHE,
ABJIIACTCSA O6$I38,T€J'IBHBIM y‘~IC6HI>IM npeaMeToM, BXOJAAIIMM B COCTAaB HpeI[MeTHOﬁ O6J'IaCTI/I
((ECTGCTBGHHO-HayLIHI)IG MMPpEaAMETBD».

Uwucno yacoB st uzydenust ounosoruu B 10 kmacce — 34 yaca (1 yac B Hegeno).

COJAEP/)KAHUE OBYYEHUA

Tema 1. buoJsiorusi kKak HayKka

buonorust kxak Hayka. CBsi3b OHONIOrMM C OOIIECTBEHHBIMHM, TEXHUYECKHUMU U JIPYTUMHU
€CTeCTBEHHBIMH HaykaMu, (uiocodueit, 3THKOH, 3cTeTUKOM W mpaBoMm. Ponb Ouonoruu B
(opMHpPOBAHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucremMa OMOIOTHYECKUX HAYK.
Mertonbl TO3HAHUS JKUBOW TpPHPOJBI (HAOMIOJEHHE, HKCHEPUMEHT, ONHMCaHUE, H3MEpeHHe,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JeMoHCcTpauu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBOW PUPOJIBI».

JlaGopaTopHbIe U IPaKTUIECKHE PAOOTHI:

[Tpaktnueckass pabora Ne 1. «Mcrnonb3oBaHWe pazIUYHBIX METOJOB TMPH H3yYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl U X OPraHU3aNUsA

JKuseie cuctemsl (OMocHCTEMBI) KakK MpeaMeT u3ydeHus: ouonoruu. OTIu4ne KUBBIX CHCTEM OT
HEOPraHUYECKON MPUPOIBI.

CaoiicTBa OnocucTeM M MX pa3zHooOpasue. YPOBHU OpraHu3aluy OMOCHCTEM: MOJEKYJSPHBIH,
KJIIETOYHBIA,  TKAHEBBI,  OPraHU3MEHHBIN,  IOMYJSIIUOHHO-BUJOBOM,  3KOCHUCTEMHBIN
(OuoreoneHoTHYECKUIT ), OHOChHEPHBIH.

JleMoHCTpauu:

Tabmuubl 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HUY, «Y POBHH OpraHU3ALUHU KUBOU IPUPOIBD».
Oo6opynosanwue: moaens Monekynbsl JJHK.

Tema 3. XumMu4ecKkHii cOCTaB U CTPOCHHE KJIETKH



XHUMHUYECKUH COCTaB KJIETKH. XUMUYECKHE 3JIEMEHTHI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI. Bosa
Y MUHEpaJIbHbIC BEIIECTBA.

OyHKIMHU BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTKe. [lonaepkanue ocMOTHYECKOro OaaHca.
benku. CocraB u crpoeHne OGenKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnMble u
3aMEHUMBbIE aMUHOKHUCIIOTH. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPbI OEIKOBON MOJIEKYJIbI
(mepBUYHAsI, BTOpUYHAsSI, TPETUYHAS U UETBEPTUYHAS CTPYKTYpa). XUMHUUYECKHE CBOWCTBA OEIKOB.
buonornueckune GpyHKIMU OCIIKOB.

®epMeHThl — Ouonornyeckue KaranuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBINM IEHTP,
cyOctpatHas cneuuduunoctb. Kodepmentsl. Burtamunbpl. Otinuust  (QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToPOB.

YrineBoapl: MoHOcaxapuibl (TIIOKO3a, pubo3a W Je30Kcuprbo3a), Amcaxapuibl (caxaposa,
JIAKTO3a) W TMOJMCaxapuibl (KpaxMmas, TJIMKOTeH, MeJUToio3a). buomornyeckue QyHKINUN
YIJIEBOJIOB.

Jlununer: Tpuraunepuasl, Gochonunuasl, crepouasl. ['mapoduibHo-TUAPOdOOHBIE CBOMCTBA.
buonoruueckue pynkiuu aununoB. CpaBHEHHE YTIIEBOAOB, OSIKOB U JTUMHI0B KaK UCTOYHUKOB
SHEPIUH.

Hyxneunosesie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢yukuuu JJHK. Crpoenne n ¢ynxuuum PHK. Buner PHK. AT®: ctpoenue u
(GyHKIHH.

[Mutonorus — Hayka o kieTke. Kiierounas teopust — npumep B3auMoJeNHCTBUS UAeH U (DAaKTOB B
Hay4YHOM I[TO3HAaHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak nenmoctHas xwuBas cucrema. OOmue NpU3HAKU KJIETOK: 3aMKHYTas HapyKHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuii anmapar, cuctemMa CUHTe3a Oerka.

Tumbl  KJIETOK:  JyKapuoTHUeckas W mpokapuoTuueckas. (OcoOEHHOCTH  CTpOEHUs
npokapuoTuyeckoit kineTku. Kierounas crenka 6akrepuii. CTpoeHne 3yKapHOTHYECKON KIETKH.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KIJIETOK — KJIETOYHas CTEHKAa, TIJIMKOKAJIUKC, UX (QYHKIHU.
[Mnazmatuueckass memOpana, €€ cBoiictBa W ¢yHKuuu. [luromnazma u e€ oOpraHoubI
OnnomeMOpanHnble opranous! kinetku: OIIC, anmapat [N'onpaxu, muzocoMsl. [lonyaBToOHOMHBIE
OpraHOUbl KJIETKU: MUTOXOHIPUH, TITACTUIBL.

[TpoucxoxaeHre MUTOXOHIPHIA U TacTuA. Buasl mactua. HememMOpaHHbie OpraHOUIbI KIETKU:
pUOOCOMBI, KJIETOYHBIN LIEHTP, IEHTPUOIH, PECHUYKH, KTYTUKU. DYHKIIUNA OPraHOHUIOB KIIETKU.
Bxurouenus.

SAnpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue snpa: siiepHas 000J0YKa, Kapuoriasma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JleMoHCTpauu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lllneitaen, P. Bupxos, /Ix. Yorcon, @. Kpuk, M.
VYunkunc, P. ®pankinn, K.M. bap.

Juarpammsl: «PacrpeneneHie XMMHYECKUX JIEMEHTOB B HEKMBOM NpUpoae», «Pacnpenenenne
XUMHYECKHX 3JIEMEHTOB B JKUBOI MPUPOIE.

Tabmuubl u cxemsl: «llepronnyeckas TabauIa XUMHUUYECKUX IEMEHTOBY», «CTPOSHUE MOJIEKYJIbI
Boab», «buocunTes Oenka», «CrpoeHue wmomekynbl Oenka», «CtpoeHue depmeHTaY,
«Hyxnennoseie kucnotel. [JHK», «Ctpoenne monexkynsl AT®», «CTpoeHre 3yKapuoTHYECKOM
KIeTKn», «CTpOeHHE KUBOTHOM KIETKW», «CTpOEHHE pPACTUTEIbHOU KIETKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIETKN», «CTPOCHUE AlIpa KIETKUY, «Y TIEBOABDY, «JIumuash».



OOopynoBaHne: CBETOBOM MHKPOCKON, OOOpyIOBaHWE [IJIsi TPOBEJACHUS HAOJIOICHUNH,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHbIe U MPAKTUIECKUE PAOOTHI:

JlaGopatopHnast pabota Ne 1. «/3yueHne KaTaTUTHUYECKONW aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe
aMMJIa3bl WM KaTajasbl)».

JlaGopaTtopHnas pabota Ne 2. «/3yueHne CTpOCHHS KJIETOK PACTCHHM, )KUBOTHBIX U OaKTepUi MO/
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OIMCAHUEY.

Tema 4. ’KuznenessTeJLHOCTDL KJICTKUA

OOmen BemiecTB, Wik MeTabomm3M. AccumMmwisius (TUIACTUYECKH OOMEH) W JAMCCUMUIISALIUS
(oHepreTudeckuii 0OMEH) — JBE CTOPOHBI €IMHOTO Ipolecca Merabonu3Mma. Ponb 3akoHOB
COXpaHEHHUs BEILLIECTB U SHEPIrUU B IOHUMAaHUU MeTadosIn3Ma.

Tumbr oOMeHa BenecTB: aBTOTPOHBIN U TeTepoTpodHbIA. Poib hepMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLCHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas U TeMHOBas (a3bl poTocuHTe3a. Peakyuu porocuntesa. IhdekTuBHOCTH
¢dorocunTe3a. 3HaueHHe (GOTOCHUHTE3a JUIs KM3HU Ha 3emuie. BnusHue ycioBuil cpeabl Ha
(oTOCHHTE3 M CITOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.
XeMocHuHTe3. XeMOCUHTE3UPYIOIIME OaKTepuy. 3HAaUEHUE XEMOCUHTE3a JIJIsl )KU3HU Ha 3eMJle.
OHeprerudyeckuil oOMeH B KieTKe. PaciuenieHue BelecTB, BbIIEICHHE M aKKyMYJIMpPOBaHUE
PHEPTUU B KIJETKE. OTambl SHEPreTH4eckoro oobmeHa. [nmukomm3. BpokeHue W €ro BHIBL
Kucnoponnoe okucienue, wim KiIeTOYHOE abixaHue. OkuciurenbHoe (ochopumupoBaHue.
O} PeKTUBHOCTD SHEPTETHUECKOrO OOMEHa.

Peakiun matpuunoro cunresa. I'enernueckas nnpopmanus u JJHK. Peanuszauus renernyeckoit
uHpOpMalny B KIeTke. [ 'eHeTnyeckuii Ko 1 ero cBoiicta. TpaHCKpUIIMS — MATPUYHBIA CUHTE3
PHK. Tpancnsiuusg — 6uocunres Oenka. Jtansl TpaHcasiuuu. Koauposanue amuHokucnot. Poinb
pubocom B OmocuHTEe3€e Oelka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitus BupycoB (.M. VBaHOBCkwMil).
Oco0OeHHOCTH CTPOEHMSI M KM3HEHHOTO LuKJIa BUpycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4YE€JIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc ummynoaeduuura yenoseka (BIUY) —
Bo30ymutens CIIM/la. OOparHas TpaHCKpUIIMs, peBepTaza M uHTerpasa. llpodumakTrka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUM.

JemMoHncTpanuu:

[Toprpersr: H.K. Konsuos, /I.11. UBanosckuii, K.A. Tumupszes.

Tabmuubl U cxembl: «Tunel nmutanusy, «Metabonuzmy», «MHUTOXOHAPHS», «DHEPreTHUECKUN
o0Men», «Xmoporutacty», «®otocuntes», «Ctpoenue JHK», «Ctpoenne n GpyHKIHOHMpOBaHUE
reHa», «Cunre3 Oenkay», «l'eHetmueckuit kon», «Bupycel», «baktepuodarn», «CtpoeHue u
xu3HeHHBIN 1k Bupyca CI1M/]a, 6akrepuodaray, «Pemmukamms JJHK».

O6opynoBanue: moaenu-antuukanun «Y asoerue JJHK u tpanckpumnims»,

«buocunres 6enkay, «CTpoeHue KIeTKn», Mojiens cTpykrypsl JTHK.

Tema S. PasMHOKeHHe M MHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB

Knetounslii UK, WK AKU3HEHHBIN UK KIeTKU. MIHTepda3za u muto3. [Iporeccsl, nmporekaromiye
B uHTep¢aze. Perumkamus — peaknus marpuuHoro cuHte3a JIHK. Crpoenme xpomocom.
XpOMOCOMHBI Ha0Op — KapuoTWM. JWMJIOMAHBIA M TaIIOWJAHBIA XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. lluTonoruueckne OCHOBBI Pa3sMHOXKEHUS W HMHIWBHIYAJIbHOTO PAa3BUTHSA
OpPraHU3MOB.



Henenune knerkm — muto3. Craauu murtosa. lIponecchkl, mpoucxonsmivMe Ha pa3HbIX CTAIUAX
MHUTO3a. BHOJIOrMYEeCKHI1 CMBICT MUTO3A.

[TporpamMmmupyemasi TuOeb KISTKH — arlonTo3.

®DopMbI Pa3MHOKEHHUS OPTaHU3MOB: OECIIOJIOE W IMOJOBOE. Buabl 0ecroyioro pa3MHOKEHUS:
JICJICHUE HAJIBOE, MOYKOBAHHWE OJHO- MU MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETATHBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JJIs1 CEIEKLIUH.
[TonoBoe pazMHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meiio3. Ctaguu meiosa. [Ipoiieccel, mpoucxoasmye Ha cTaausax merosa. [loBenenue xpomocom
B Meito3e. Kpoccunrosep. bruonornueckuii CMbICI U 3HaYEHUE ME03a.

['amerorenes — mpolecc 0Opa3oBaHMs TOJOBBIX KIETOK Y JKUBOTHBIX. [loNOBBIE Kene3bl:
CEMECHHHUKHU W sSMYHUKH. OOpa3oBaHHE W PAa3BUTHUE TOJOBBIX KJIETOK — ramer (CrepMaTo30uj,
SWUIIEKIIETKa) — crhepMatoreHe3 U ooreHe3. (OCOOCHHOCTH CTPOCHUS SHIEKICTOK U
criepmaTto3onioB. OmnogorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). DMOpPHOHANBHOE pa3BUTHE (IMOpHOreHes). DTarmbl
SMOPHUOHAIBLHOTO PAa3BUTHS Y MMO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TaCTPYJIISAIUs, OPTraHOT€HE3.
[ToctomMOpuoHabHOE pa3BUTHE. THUMBI MOCTAIMOPUOHANBHOTO PA3BUTUSA: MPSAMOE, HEMpPAMOE
(MmmunHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC BHI3BIBATH
BPOKJIEHHBIE YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHE3 IBETKOBOTO PACTECHHS: CTPOCHHUE CEMEHHU, CTaJUH
pa3BUTHA.

JemoHcTpanuu:

Tabmumpl u cxembl: «@OpPMBI pa3MHOKEHHUSI OpraHU3MOBY, «/[BoliHOE

OIUIOJOTBOPEHHUE Y IIBETKOBBIX PACTEHMI», «BeretaTuBHOE pa3MHOKEHUE pacTeHU», «/leneHue
KIeTKu Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI», «KiIeTouHbIN
uuki», «Pemnmukamus JHK», «Mwurto3», «Meiio3y», «lIpamoe u HempsiMoe pa3BUTHEY,
«"aMeToreHe3 y MIIEKONUTAIOUIUX U YeIOBEKa», «OCHOBHBIE CTaJIMM OHTOT€HE3a».
OOopynoBaHue: MHKPOCKON, MHUKporpenaparbl  «CHepMaTo30uabl  MIIEKOIHUTAIOIIETOY,
«Slinexnerka miekonuTaroero», «Kaprmokunes B KJieTkax KOpeIka JyKay, MarHuTHas MOJIEITb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBI.
JlaGopaTopHbie U IPaKTUYECKHE PAOOTHI:

JlaboparopHas pabota Ne 3. «HabmoieHue MuTO3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax.

Jlaboparopnas pabora Ne 4. «l3ydyeHue CTpPOCHHS TIOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYUBOCTH OPIaHU3MOB

[Ipeamer u 3amaun reHeTUkH. McTopus pa3BUTHS TeHETHKU. PoJib IUTOMIOTUH U SMOPHOJIOTHH B
CTAHOBJICHUU TEHETHKU. BKiIam poCCHMUCKHX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE TECHETHKH.
Metoapl TeHETHKH (THOPUIONOTHYCCKUN, ITUTOTCHETHUYECKUH, MOJICKYJISIPHO-TCHETHUYECCKHUH ).
OCHOBHbBIE TE€HETHMYECKHE TOHATHS. ['eHeThyeckass CHMBOJIMKA, MCIOJb3yeMas B CXeMax
CKpEILMBAaHUM.

3aKOHOMEPHOCTH HAaclleZJOBaHUS MPHU3HAKOB, ycTaHOBIEHHbIE . Mennenem. MoHorubpumaHoe
CKpelruBaHue. 3aKOH eAMHO00paszus THOPHUIOB MEPBOro MOKoJIeHUs. [IpaBuio JOMUHUPOBAHUS.
3aKkoH paclieryieHns npusHakoB. ['mnoresa uwcrorel ramer. [lomHoe U HemosiHOE
JIOMUHUPOBAHUE.



Jurubpunnoe  CKpeuMBaHUE. 3aKOH  HE3aBUCHUMOIO  HACJEJAOBAHMWS  IPHU3HAKOB.
[{uTOoreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIEIIEHHs TEHOTUIIA OCOOU.
CuernneHHOe HaclelIoBaHuEe mMpu3HakoB. Pabora T. Moprana mo CHerieHHOMY HAaCJIeIOBaHUIO
reHoB. HapyiieHnue crenieHust TeHoB B pe3yJibTaTe KPOCCUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTuYeCKHue KapThl.

I'enetnka mnoma. XpoMOCOMHOE ONpENeiIeHUE IoJIa. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3mbl. HaciienmoBaHue MNpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3menunBocTh. Buabpl M3MEHUMBOCTU: HEHACJEACTBEHHAss M HacleACTBEHHas. Ponb cpeasl B
HEHACJIECTBEHHON M3MEHYMBOCTH. XAapaKTEPUCTHKA MOAM(PUKALMOHHON H3MEHYMBOCTH.
Bapuanvonsslil psx 1 BapualMoHHas kpusas. Hopma peakuun npusHaka. KonudecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.
HacnenctBenHnas, wiv reHOTUIUYECKas, ”3MEHYUBOCTh. KoMOMHaTHBHAS N3MEHUMBOCTE. Meiio3
U TOJIOBOM MpollecC — OCHOBA KOMOWHATUBHOM M3MEHYMBOCTHU. MyTallMOHHAs U3MEHYUBOCTbD.
Knaccudukanus myTanuii: TeHHbIE, XpPOMOCOMHBIE, TéHOMHbIE. YacToTa U MPUYHHBI MYyTallUH.
Myrarennbie ¢akTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIeICTBEHHOW n3mMeHunBocTH H.U.
Basuosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka wuyenoBeka. Kapuotun 4yenoBeka. OCHOBHBIE METOJbI TEHETHKH 4YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUN, OHOXUMUYECKUM, MOJICKYJISIPHO-
reHetudyeckuid. CoOBpEeMEHHOE OIpeAeNIeHHEe TEeHOTHUIIA: ITOJHOTEHOMHOE CEKBEHHUPOBAHME,
TeHOTUIIMPOBaHKEe, B ToM uucie ¢ momorpio [11[P-ananusa. HacnenctBennsie 3a0oneBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKO-TeHETHYECKOe KOHCYJIbTUPOBAHUE. 3HAYECHUE MEIAUIIMHCKOW TEHETHKU B
MPEIOTBPAIIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHHI YeTIOBEKa.

JeMoHcTpauu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepuxon, H.B. Tumodees-Pecorckuii,
H.U. BaBuios.

Tabmuie! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHKUE U €T0 IUTOTCHETUYECKask OCHOBAY, «3aKOH
pacIIeruieHusl ¥ ero IUTOTeHeTHYeCKas OCHOBa», «3aKOH YHCTOTHI rameTy, «JlurubpumHoe
ckpemuBanue», «lluTonorudeckrue OCHOBBI JAUTHOPUIHOTO CKpEIIMBAaHHs», «Meio3y,
«BzanmonelicTBiEe aNICNbHBIX TEHOB», «[ €HETHMYEeCKHMe KapThl pPACTCHHWH, J>XWBOTHBIX U
yenoBeka», «l'eHermka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIIEHHOTO C IOJOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buapsl w3MeHumBOoCcTHY», «MoaudukannoHHas
U3MEHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Tpynn KpoBu», «MyTallOHHas
U3MEHYUBOCTbY.

OGopynoBaHue:  MojenU-anmiaukanuu  «MoHOTHOpHIHOE  CcKpemmBaHue», «HemomHoe
JOMHHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpomnpenapar «JIpozoduna» (Hopma, myranuu Gopmbl KPeUTEEB U OKpPAcKH Teja), repdapuid
«I"opox MOCEeBHOW.

JlaGopaTopHbIe U IPAKTUIECKUE PAOOTHI:

JlaGopatopnast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JUTHOPHIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTaxy.



JlaGopatopnass pabora No 6. «M3ydyenne MOAM(PUKAIMOHHOW HW3MEHYMBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopHas padota Ne 7. «AHanu3 MyTtanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpEnapaTax.
[TpakTudeckas padorta Ne 2. «CocTaBieHUe U aHAIH3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH

Cenekuusi Kak Hayka M TpoIEecC. 3apOKJICHHE CEJIeKIMU W aomectukanus. Yduenue H.U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS MU MHOrooOpaszus KyJIbTYpHbIX pacTeHuil. LleHTpbl
MIPOUCXO0KICHMS IOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METO/IbI CelIeKIIMU. MaccoBbIil U HHANBUAYAIbHBIN OTOOPHI B CENIEKIIMH PACTEHUN
U KUBOTHBIX. OIlleHKa dKCTephepa. BIM3KOPOJICTBEHHOE CKpelMBaHue — WHOpUauHT. Ywncras
nuHus. CKpenmBaHWE YWCTBIX JHHHMA. [eTepo3uc, wim rubpuaHas cwna. HeponcTBeHHOE
ckpemBanue — aytOpunuar. OtmanéHHas ruOpuamzanus u e€ ycrnexu. VICKyCCTBEHHBIH
MyTareHe3 W IMOJYyYeHUE TMOJUILUIONAOB. JIOCTHKEHUS CEeNeKUUM PACTEHUN, >XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHomoruss Kak oOTpacib NpoOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3JAaHUs
pexombunanTHoi JIHK u Tpancrennsix opranusmoB. Kietounas nHxenepusi.

Knerounsle  KynpTypbl. MUKpPOKIOHAIbHOE pa3MHOXKEHHME pacTeHuil. KioHupoBaHue
BBICOKOTIPOJIYKTUBHBIX CEJIHCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M HITHYECKHUE
npoOsieMbl. MO — reHeTn4eckr MOAU(PUIIMPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

IToprpersr: H.W. BaBunos, 1.B. Muuypum, I'./[. Kapneyenko, M.®. VBanos.

Tabmuiel u cxembl: kapTa «LleHTpBI TPOUCXOKACHUS U MHOTO0Opa3usi KyJIbTYPHBIX pACTCHHII,
«Ilopoapl  AOMANIHUX JKUBOTHBIX», «CopTa KYyJIBTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Pabotel akamemuka M.D. HWpanoBa», «llomummonaus», «OOBEKTHI
ounorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJISDKH TUIOZIOB M KOPHEIJIOIOB TUKUX (POPM U KYJITYPHBIX COPTOB PACTEHUH,
repOapuii «CeabCKOX03iCTBEHHBIE PACTECHUS.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Cornacho ®I'OC COOQO ycraHaBnuBalTcs TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS
00yJaromuMUCs MPOTpaMM CpeTHETo 00mero o0pa3oBaHus: JTMYHOCTHBIM, METANIPEIMETHBIM 1
PEIMETHBIM.

JIMYHOCTHBIE PE3VIJIbTATHI

B cTpykType JAMYHOCTHBIX PE3YyIbTATOB OCBOEHUS Tpeamera «buosorusy BbIICICHBI
CIIEAYIOIIME  COCTAaBIAIONIME: OCO3HAHHME OOYYAIOUIMMHUCA  POCCHHCKOM  IpakJIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTU U CaMOOIPEIEICHUIO,
HaJIMYMe MOTHUBALMU K OOYy4eHHUIO OHOJOIrMHM, IeJICHANpaBI€HHOE pa3BUTHE BHYTPEHHHMX
yOeXJIeHUH JINYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULIUN Pa3BUTHUS
OMOJIOTMYECKOT0 3HaHUS, TOTOBHOCTB U CIIOCOOHOCTh 00YYaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKAaMHM, IPUCYIIMMU CHCTEME OMOJIOIMYECKOro
00pa30BaHus, HATMUUE 3KOJOTMYECKOrO MTPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh L€ U CTPOUTh
’KM3HEHHBIC TUIAHBI.



JIn4HOCTHBIE pe3yibTaThl OCBOCHUS Tpeamera «bHooTHs» TOCTHUTAIOTCS B CIMHCTBE
y4eOHOM U BOCHUTATEIBHOU NIEATETbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCHHUCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO - HPABCTBEHHBIMU IICHHOCTSIMU, TPUHSATHIMH B
oOmiecTBe TpaBUJIaMH U HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHS, PA3BUTHUsI BHYTPEHHEH IMO3UIMU JUYHOCTH, MATPUOTU3MA,
YBaXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa W CTapiieMy IOKOJCHHUIO, B3aHMHOIO
YBaXEHHUs, OEpeKHOr0  OTHOMICHHMs K  KYJbTYPHOMY  HACJICIUI0 W TPATUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoae U OKpyKarole cpene.

JIMYHOCTHBIE PE3YJIBTAThl OCBOCHUS YUeOHOTO MpeamMeTa «bronorusy A0MKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3WTHUBHBIX BHYTPEHHHX
yOeXICHHIA, COOTBETCTBYIONIMX TPAJAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
pacumpeHe >KM3HEHHOTO ONbITa M OIbITa ACITEIHLHOCTH B MPOIIECCE pealn3allii OCHOBHBIX
HaIpaBJeHUH BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1. rpaxIaHCKOTO BOCITUTAHMS:

e Cc(HOpMUPOBAHHOCTh TPAKMAAHCKOM TMO3MIMH  OOYYAIOMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUICKOT0 00IIECTBa;

® OCO3HAaHHWE CBOMX KOHCTUTYLIMOHHBIX MpaB U OO0S3aHHOCTEH, yBa)KEHHWE 3aKOHA H
MIPaBOMOPSJIKA;

® TOTOBHOCTH K COBMECTHOH TBOPYECKOW AESITENLHOCTU MPHU CO3JaHUH YUY€OHBIX MPOEKTOB,
pelieHnrn  yuyeOHBIX M TO3HABaTeNbHBIX  3a/la4y, BBIOJHEHUU OHOJIOTHYECKHX
SKCTIIEPUMEHTOB;

® CIOCOOHOCTh OMPENENATh COOCTBEHHYIO TMIO3MIIMI0 TI0 OTHOIICHHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

e yMEHHE YYMTHIBATH B  CBOUX JEHCTBUSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSL JIIOJIEH C Pa3HBIMH YOEXKIEHUSMH, KYJIbTYPHBIMH LIEHHOCTSAMH W
COIMAJILHBIM ITOJI0KECHHEM;

® TOTOBHOCTH K COTPYIHHYECTBY B TMIPOILIECCE COBMECTHOTO BBHIMOTHEHHS YUeOHBIX,
MO3HABATENIbHBIX M HCCIEAOBATENIbCKUX 3a7ay, YBa)KUTEJIBHOTO OTHOILIEHUS K MHEHUIO
OTIIMIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COACPIKAHMUS,

® TOTOBHOCTH K TYMAaHUTapPHOU U BOJIOHTEPCKOU JIEATEIHHOCTH;

2. MNaTpUOTUYCCKOI'0 BOCIIMTAHUA:

e CchopMHUPOBAHHOCTH POCCHUCKOM TPaKIAHCKOM MICHTHYHOCTH, TATPUOTU3MA, YBAKEHHS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Irepe]l POIMHOMN, TOPAOCTH 3a CBO# Kpaii, CBOIO
PonuHy, CBOM SI3bIK M KYJBTYpY, MPOIUIOE W HACTOSIEEC MHOTOHAIMOHAIBHOTO Hapoja
Poccuwn;

® [ICHHOCTHOE OTHOIICHUE K TIPUPOTHOMY HACIICAMIO ¥ TAMSITHUKAM MPUPOJIBI, TOCTHKCHUSAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

® CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCHICKHUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE OUOJIOTHH,
MOHMMAaHMs 3HAueHHs] OMOJIOTUM B TIO3HAHWHU 3aKOHOB IMPHPOJIbI, B JKU3HU 4EJIOBEKa U
COBPEMEHHOT0 00IIIECTBA;

L HﬂeﬁHafI Y6e)I(JIéHHOCTB, TOTOBHOCTD K CIIYKCHHIO U 3allIUTC OTe‘-IeCTBa, OTBECTCTBCHHOCTbH
3a ero cyan0y;

3. IyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

® OCO3HAHUE IYXOBHBIX [IEHHOCTEW POCCUUCKOTO HAPOa;



c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHYECKOT'O TIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0O U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACH HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JIMYHOI'0 BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POAMTEIAM, CO3IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOIO
IIPUHATHS LEHHOCTEH CEMEMHOMN KU3HU B COOTBETCTBHUHU € TPaJULMAMU Hapo1oB Poccnu;

4. >CTETUYECKOr0 BOCITUTAHUA:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOYas 3CTETHKY ObITa, HAYYHOI'O U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUH;

INOHUMAaHHE HMOLMOHAIBHOTO BO3EHCTBUS )KUBOM MIPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIDAXCHMIO B pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHHUE IPOSBIATH
Ka4yecTBa TBOPUECKOW JIMYHOCTH;

5. ¢usuyeckoro BocmuTaHUS, (OPMUPOBAHUS KYIBTYpHl 370POBbSI M SMOIHOHAIBHOTO
OJ1aromnoyyyus:

NOHUMaHME U pean3alus 3JJ0pPOBOT0 U Oe30macHoro o0pasa KU3HHU (30pOBOE MUTAHHE,
COOJIIOJIEHNE TUTMEHUYECKUX IpaBUJI U HOPM, COAaHCUPOBAHHBIM PEXHUM 3aHATHH U
OTIbIXa, peryinspHas (Qusnuyeckas aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOLIEHHUS! K COOCTBEHHOMY (PU3MUYECKOMY U TICUXUYECKOMY 310POBBIO;
NOHMMAHHWE LIEHHOCTU TMpaBWI WHAWBUIYaJbHOTO M KOJUIEKTUBHOTO 0€30I1aCHOrO
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aJKOIOoJs,
HapKOTUKOB, KYpEHHUs);

6. TpyZIOBOTO BOCIIUTAHUSI:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJIOTHYECKON M COIMAIbHOW HANpPaBIEHHOCTH,
CIIOCOOHOCTh HMHHIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENIHO BBIMONHATH TaKyHO
JIeATEIbHOCTb;

WHTEpPEC K paslnyHbIM chepaM NpodecCHOHATBLHON NeATebHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oyaymield MPoPEecCuu M pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC
TIJIaHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpPa30BaHUIO U CaMOOOpPA30BaHUIO HA TMPOTSHKEHUU BCel
KU3HHU;

7. 3KOJIOTUYECKOr0 BOCIIUTAHUS:

IKOJIOTMUYECKHU TEIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK MCTOYHHUKY KU3HHU Ha 3emIle,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIINICHHE YPOBHS DKOJIOTHYECKON KYJIbTYPBI: MPHOOPETCHHE OIbITa TUTAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUN I OKPYXKAIOIIEH CPEIbI;

OCO3HAHUE TJI00AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS;
CIIOCOOHOCTh UCIONB30BaTh MPHOOpETaeMble NMPU U3YUYEHUU OMOJIOTHUHU 3HAHUS U YMEHUS
OpU  pelieHWH TpoO0JieM, CBSI3aHHBIX C  PAlMOHANBHBIM  PUPOJONOIH30BAHHEM
(cobmroieHue mpaBuJI MOBEJCHHSI B IPUPOJIE, HATIPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B
IKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Onochepsr);

AKTUBHOE HENpPUATHE NEHUCTBUH, MPUHOCAIIMX BPEI OKpYKArolled MNPUPOIHON cpene,
YMEHHE IIPOTHO3UPOBATH HeOIaronpusiTHbIC JKOJIOTUYECKHE MOCJIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPENOTBPALIATh UX;

HaJIM4M€ PA3BUTOTO HSKOJOTMYECKOTO MBIIIJIEHHS, SKOJOTMYECKOW KYJIbTYpPbI, OIbITA
JIEATEIIbHOCTH JSKOJIOTMYECKOW HaNpaBJICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCA HMHU B



[IO3HABATEJIBHOM, KOMMYHMKAaTUBHOM M COLMAIbHOU MPAKTUKE, TOTOBHOCTU K Y4aCTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIlIPaBIE€HHOCTH;
8. IEHHOCTH HAyYHOTO MO3HAHUS:

e Cc(OpMHUPOBAHHOCTP MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAyKM U OOLIECTBEHHOW INPAKTUKH, OCHOBAHHOIO Ha JAMAIOre KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

® COBEPILICHCTBOBAHUE A3BIKOBOM M YUTATEIBCKON KYJIbTYpPhI KaK CPEACTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

e [OHMMaHWE crneuu(uKd OMONOTUM KaK HayKH, OCO3HaHUS e€ poju B (OPMHUPOBAHUHU
pPallMOHATIBHOTO HAYYHOTO MBIIUICHHUS, CO3/aHUU IIEJIOCTHOTO MPEACTABICHHUS 00
OKpY)KalolleM MHpE KaK O EIMHCTBE IMPHPOJBI, YEIOBEKa W OOIIECTBa, B IO3HAHUU
NPUPOHBIX 3aKOHOMEPHOCTEH U perieHrH Mpo0IeM COXpaHEHUS IPUPOJTHOTO PABHOBECHS;

e yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTMHU JJIsl COBPEMEHHOM LMBMIIM3ALMU: 0OecredeHus
HOBOTO YpPOBHS pPa3BUTHS MEAWLUHBI, CO3AaHUE TEPCIEKTUBHBIX OHOTEXHOJOTHIA,
CIIOCOOHBIX pelIaTh PecypcHbIe MPOOIEMbl Pa3BUTHUS YEJIOBEUECTBA, IIOUCKA ITyTEH BHIX0Ja
U3 TIOOAIBHBIX SKOJIOTMYECKHX TMpoOIeM M o0ecnedeHus Iepexojia K YCTOHYHBOMY
Pa3BUTHIO, PALlMOHAIILHOMY HCIIOJIb30BAHUIO IMPHUPOJHBIX PECYpcOB U (POPMHUPOBAHUIO
HOBBIX CTaHJApPTOB KU3HU;

® 3aMHTEPECOBAHHOCTb B NOJYYEHUU OMOJOIMYECKMX 3HAHUM B LEJIAX HOBBIIIEHHS OOIei
KYJIBTYpBbl, €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, KaK COCTAaBHOW 4yacTH (PyHKIMOHAIBHOM
IPaMOTHOCTH 00y4JaroLuxcs, GopMuUpyemMoi pu U3y4eHuu OUOJIOTHH;

® JIOHMMAaHHE CYIIHOCTH METOAOB II03HAHHUSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIIOJIb30BaTh MOJTy4aeMble 3HAHUS JJI aHalu3a U OOBACHEHMs SIBICHHUH
OKPY’KaIOIIEero MUpa U MPOUCXOAALINX B HEM U3MEHEHUH, yMeHHUe JenaaTb 000CHOBAHHBIE
3aKJIFOYEHHs. HA OCHOBE HAay4YHBIX (PAKTOB M MMEIOIIMXCSA JAHHBIX C IENbI0 MOJy4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

® CIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKHE 3HAHMS MAJI pelIeHUs
po0JieM B peasIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

® O0CO3HaHUE IIEHHOCTH HAy4YHOM JAEATEIbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENIBCKYIO AESITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

® TOTOBHOCTh M CHOCOOHOCTh K HENpPEpPBIBHOMY OOpa3oBaHUIO M €aMOOOpa30BaHHUIO, K
AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTUM B COOTBETCTBUM C KM3HEHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJJMETHBIE PE3VJIbTATDI

MeramnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI Y4eOHOro mpeamera «bHOoJIOorHs BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOyYarOIUXCAd  MEXKIUCUUIUTMHAPHbIE
(MexmpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIIHME [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMa, HAay4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCIIEPUMEHT U JPYTUX), YHUBEpCaIbHbIE
yueOHbIe JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), oOecreunBaroIine
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYaroluxcs,
CIIOCOOHOCTh o0y4aromumxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCHUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4eOHbIE JEHCTBHS B IIO3HABATEIBLHOM U
COLIMAJIbHON IIPAKTHKE.



TIO3HABATEJIBHBIE YUEBHbIE JEMCTBUS

ba3oBrie
JIOTUYECKUE JTEUCTBUA

Ba3oBbIe ucciienoBaTeIbCKUe
NENCTBUA

Pabora ¢ unpopmanueit

CaMOCTOSITENILHO
dbopmynupoBarhb u
aKTyaJau3upoBaTh  MpoOiemy,
paccmarpuBarb ed
BCECTOPOHHE;

WCIIONIb30BaTh TPU OCBOCHUU
3HaHUN NPUEMBI JIOTMYECKOIO
MBIIJICHUS (aHaIW3a, CUHTE3a,
KJ1accuukanuu,

pacKpbIBaTh
OMOJIOIrHYECKUX

CpaBHEHUS,
0000111eHHS),
CMBICIT
MOHSTHHN

(BBIICIIATD ux

XapakTepHbIE MPU3HAKH,
YCTaHaBJINBATh CBA3U c
JIPYTUMU TOHSATHSIMU);
ONPENENIATh LEIn
NEeSATEIbHOCTH, 3a/1aBast
napamMeTpbl M KpHUTEpUHU UX
COOTHOCUTH

ACATCIIbHOCTH C

JOCTHKEHHUS,
pe3yJbTaThl
MMOCTaBJIEHHBIMU LESIMU;
HCIIOJIb30BaTh OMOJOTUYECKUE
MOHATUA  JUIT  OOBSCHEHUS
(hakTOB ¥ SBIEHUU IKUBOU
TIPUPOJIBI,

CTPOUTH JIOTUYECKHUE
paccyxneHus (MHIYKTHUBHBIE,
JeNyKTUBHBIC, 10 aHAJIOTUN),
BBISIBJISAITH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHSI B

paccMarpuBacMbIX  ABJICHUAX,

dbopMynmupoBaTh  BBIBOIBI U
3aKJTFOYCHMS;

MIPUMEHSITh CXEMHO-
MOJIENIbHBIE ~ CpeACTBA  JUIS

NpEaACTaBICHUA CYIICCTBCHHBIX

CBSI3€EM W  OTHOIIEHUH B
M3y4aeMbIX OMOJIOTNYECKUX
00beKTaX, a TaKXKe

MPOTHBOPEYUH PA3HOTO pOAa,
BBISIBICHHBIX B Pa3JIMYHBIX

BJIa/IeTh HaBBIKAMU y4eOHO-
HCCJIEZIOBATENIbCKOM u
MPOEKTHOM
HaBbIKAMH

JeSTEIbHOCTH,

pasperieHust
npobiieM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K
CaMOCTOSITCILBHOMY ~ TIOMCKY
METOI0B peleHus
NPAKTHYCCKHUX

IMPUMCHCHHIO

3a1a4,
Pa3IUYHBIX
METOIOB IO3HAHHS;
HCII0JIB30BaTh pa3Iu4YHbIC

BUJIBI JESITCIIBHOCTH o
MOJTy4YEHUIO HOBOTO 3HAHUS,
ero WHTEPIIPETAIHH,
npeoOpa3oBaHUIO u
OPUMEHCHHIO B Y4eOHBIX
CUTyallUsiX, B TOM 4YHCJIC NpHU
CO3/1aHuU y4eOHBIX "
COLIMANTBHBIX TPOEKTOB;
dbopMHpOBaTh HAYYHBIA THII
MBINUICHHSI, BJIAJICTh HAYIHON
TEPMHUHOJIOTHEH, KITFOUYCBBIMU
MOHSITHSIMHA U METOJIAMH;
CTaBUTh W  (OpPMYITUPOBATH
COOCTBEHHBIE 3a/1aun B
o0Opa3oBareIbHON
JESITEIbHOCTH M KU3HEHHBIX
CUTYaIIUsX;
BBISIBIISITH PUIHHHO-
CJICZICTBEHHBIE CBSI3H "
aKTyaJu3UpPOBaTh 3a1aqy,
BBIJIBUTATh TATIOTE3Y eé
pelieHus,
apryMEHTBI
JIOKa3aTeNbCTBA

YTBEPKICHU,

HaXOJUTh
TUISL
CBOMX
3aJaBaThb
napaMeTppl UM KpUTEpUHu
pelieHus;
AQHAJIM3UPOBaTh IOJIYYCHHBIE B
xoze peleHus 3a1a4n

pe3ynbTarkl, KPUTHYECKHU

OpPUEHTHPOBATHCS B
pasIMYHBIX ~ UCTOYHHUKAX
uHpOpMaILTUU (Texcre
y4eOHOTO nocoowsl,
Hay4YHO-IIONYJISIPHOU
JUTEparype,
OMOJIOTUYECKHUX CIIOBapAX
u CIPaBOYHMKAX,
KOMIIBIOTEPHBIX 6azax
naHHbIX, B MHTepHere),
aHATM3UPOBATh
MHGOPMALIMIO Pa3InYHbIX
BUJIOB u bopm
IpeACTaBICHNUS,
KPUTUYECKHU OLICHUBATh €&
JIOCTOBEPHOCTh U
HETPOTUBOPEUNBOCTB;
(bopMyIMpoBaTh 3apOChI

U TMPUMCHITH Pa3TAYHBIC
METOABl TMpH TIOUCKE U
orbope  OWoIIOTHYECKOU
uHpOpMaIu,
HE00X0UMOM TUTSt
BBITIOJTHCHHSI YUeOHBIX
3ajay;

npuobperarhb OIBIT
MCIIONB30BaHUS
MH(OPMaAIIMOHHO-
KOMMYHHKATHBHBIX
TEXHOJIOTHIA,
COBEpIICHCTBOBATh
KYJIBTYPY AKTUBHOTO
MCIIONTB30BaHUS
pPa3MYHBIX  ITOUCKOBBIX
CHUCTEM;

CaMOCTOSITEITEHO
BBIOUpATh  ONTUMAIBHYIO
bopmy MIPEICTABICHUS
OHMOIOTHYECKOM
uHpopmaruu (cxempl,
rpadukw, JarpamMmBbl,
TaOMUIbl, PUCYHKH U
Jpyroe);

UCIIONIb30BaTh  HAYIHBIN
S3BIK B Ka4eCTBE CpPEACTBA
npu pabore c
OHMOJIOTYECKOM

nHpopmaruen: MpUMEHsITh




MH(POPMALIMOHHBIX
UCTOYHUKAX;

pa3pabarbiBaTh IUTAH PEIICHUS
npobjaeMbl ¢ y4ETOM aHaIMu3a
HUMCIOLINXCS MaTepHalIbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;
BHOCHUTD KOPPEKTUBBI B
JEATeNbHOCTD, OLICHMBATh
COOTBETCTBHE pe3yJIbTaToB

LeJisAM,  OUEHHUBATb  PUCKHU
MOCJICICTBUN ACATEIbHOCTH,
KOOPJIMHUPOBATh U BBIIOJIHATH
paboTy B yCIOBHSIX peabHOTO,
BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aMMOJICHUCTBHS;
pa3BUBaTh KpeaTuBHOE

MBIIIJICHHUEC npu pemiCHUN

YKU3HEHHBIX TTPOOJIEM.

OLICHUBATh HUX HOCTOBCPHOCTD,
MMPOrHo3nupoOBaTb M3MCHCHHC B

HOBBIX YCJIOBHUSX;
JlaBaTh OLICHKY HOBBIM
CUTYaIIUsIM, OILICHUBATh
pUOOPETEHHBIN OIBIT;
OCYIIIECTBIISTh
TeJICHANPaBIICHHBIN TIOUCK
IepeHoca CPeJCTB M CIIOCOO0B
JIEUCTBUSA B
po(ecCHOHANBHYIO CPELY;
yMETh IEPEHOCHTh 3HAHUS B
MI03HABATEILHYIO u
MPaKTUYECKYIO o0acTu
KHU3HENEATCILHOCTH;

YMCETb HUHTCIPUPOBATH 3HAHUA

u3 pa3HbIX MPEIMETHBIX
o0acTen;

BBIABUT'ATh HOBBIC naceu,
HpCI[JIaFaTB OpI/II‘I/IHaJIBHI)Ie
IIoaxoabl U peIHeHI/ISI, CTAaBUTH
IPOOJIEMBI u 3a/1a4u,
JIOTTYCKAIOIINE

AJIBTCPHAaTHUBHBIC PCILICHU.

XUMUYECKHe, (pu3nyeckue
U MaTEMaTUYCCKNUEC 3HAKU U

CHMBOJIBI, bopmybl,
abOpeBuarypy,
HOMEHKJIATYPY,
UCIIOJIb30BaTh u
peoOpa3oBbIBATH

3HAKOBO-CUMBOIIMYECCKUE
Cpe/CTBa HAIVISITHOCTH;
BJIAJICTh HaBBIKAMU
pacrio3HaBaHUs W 3aIIUTHI
uHpOpMaIu,
nHpOpMaITMOHHOM
0€3011aCHOCTH JIMYHOCTH.

KOMMYHHKATHUBHBIE YHUBEPCAJIbHBIE YUEBHBIE JIEMCTBUS:
OCYIIECTBIIATh KOMMYHHKAIIMUA BO BCEX cpepax KU3HMU, aKTUBHO Y4aCTBOBATH B JUAJIOTE WIIH
JUCKYCCUHU TIO CYIIECTBY O0OCYXmaaeMoil TeMbl (YMEHHE 3a/laBaTh BOMPOCHI, BBICKA3bIBAThH
CYXXJICHUSI OTHOCHUTEIILHO BBITIOJIHEHHUS MpPEeIaraéMoi 3a1auu,

YUYUTBIBATE HHTCPECBI U COITIACOBAHHOCTDH MO3HUIHNH APYrux Y4YaCTHHUKOB JUaJIora WA

JMCKYCCHH);

paclio3HaBaTb HeBep6aHLHLIe CpeacTBa 06H_ICHI/I$I, INIOHUMAThb 3HAYCHHC CONHMAJIbHBIX 3HAKOB,

MMpEAIIOCBIIIOK BO3BHUKHOBCHUA I(OH(I)J'II/IKTHBIX chyauHﬁ, YMETb CMATYATh KOH(bHHKTBI Hn BECTU

IIEPETOBOPBI;

BJIQJIETh PA3JIMUYHBIMU crIoco0aMu OOLIEHUS U B3aMMOJAEHUCTBUS, TIOHUMATh HAMEPEHHUS IPYTUX

JOfied, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeIHMKY M B KOPPEKTHOH ¢opme
(bopMynHpoBaTh CBOM BO3PAKECHMUS,;

pa3BépHYTO H JIOTUYHO H3J1ararb CBOIKO TOYKY 3PCHHUA C UCITOJIB30BAHUEM S3BIKOBBIX CPEACTB.

PEI'VJIATUBHBIE YHUBEPCAJIbHBIE YUEBHBIE JEMCTBUSA

CaMoopraHmauI/m

CaMOKOHTpOJIB,
SMOLMOHATBHBIM HHTEIUIEKT

CosMmecTHAas
NEATEILHOCTD

HCIIOIL30BaTh OMOJIOTHYECKHE
3HaHUA JJIsL

npo0OjaeM M UuX pEIICHHS B

BBIABIICHUA

KHU3HCHHBIX u y‘IGGHbIX

CUTYyalluAX;

JaBaTb OLICHKY HOBBIM

CUTyallusiaM, BHOCUTH
KOPPEKTHUBbI B JACATCIBHOCTD,
OLICHUBATh COOTBCTCTBUC

pEe3yNbTaToOB LENSIM;

IIOHUMATh U UCIIOJIB30BATh
MIPEUMYIIEeCTBA

KOMaHIHOU u
WHAUBUAYAIbHON paboThI

pu peLieHnn




BBIOMPATH Ha OCHOBE
OHOJIOTHYECKUX 3HAHUN
LIEJIEBBIE u CMBICJIOBBIE

YCTAaHOBKHU B CBOHX I[GﬁCTBI/ISIX
" IIOCTYIIKax I10 OTHOLICHUIO K

KHBOH  TNPHUPOIE,  CBOEMY
3JI0POBBIO u 3JI0POBBIO
OKPYXKAOIINX;
CaMOCTOSITENTEHO
OCYILIECTBIIATH
MMO3HABATEIHLHYIO
JeSTebHOCTD, BEISIBIISIT
pOOJIEMBI, CTaBHTh u
dbopmynupoBarh COOCTBEHHBIE
3aja4 B 00pa3oBaTeNbHOU

NESATEIbHOCTH M KM3HEHHBIX
CUTYalUsIX;
CaMOCTOSITEJIbBHO ~ COCTaBJISATh
IUIaH PELICHUs] MpOoOJeMbl C
Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO)KHOCTEH U
MPEANOYTCHU;
JaBaThb OLICHKY HOBBIM
CUTYaLUsIM;

pacupsATh paMKH y4yeOHOTro
IpeIMeTa Ha OCHOBE JIMYHBIX
MIPEATNIOYTEHU;

JieNiaTh  OCO3HAHHBIA  BBIOOP,
apryMeHTUpOBaTh €ro, Oparb

OTBCTCTBCHHOCTD 3a PCHICHUC,

OLIEHUBAaTh  MPHOOPETEHHBIN
OTIBIT;
CIocOOCTBOBATh

(hOpMHPOBAHUIO U MPOSIBICHUIO
IITUPOKON IPYIAUIIMH B Pa3HBIX
00JacTIX 3HAHHWH, IMOCTOSHHO
MOBBIIIATh CBOM
o0Opa3oBaTeIbHBIN u

KYJIBTYPHBIN YPOBEHb.

BJIaACTh HaBbIKaMU

MO3HABATENbHON  peduercuu
KaK OCO3HaHHUSI COBEPIIAEMBIX
NEUCTBUIL M MBICIUTEILHBIX

IponecCoB, UX PE3YIBTATOB U

OCHOBaHUH, UCIIOIb30BaTh
npuémbl  peduexkcun s
OLICHKM CHUTYyalluH, BbIOOpa

BCPHOI'O pCHICHUSA;
YMCTh OLCHHMBATb PUCKU U
CBOCBPECMCHHO IMPpUHHUMATb

pemicHud 10 HUX CHHIXCHUIO,

MPUHUMATh MOTHUBBI u
apTryMEHTBI Opyrux npu
aHanmuze pe3yNbTaToB
JESITEIbHOCTH.

[TpunsiTie cedst u qPyrux:
NPUHUMATh  Cce0sl, TMOHUMAs
CBOH HEOCTaTK! "
JIOCTOUHCTBA,

MPUHUMATH MOTHBBI u
apryMEHTBI Ipyrux npu
aHanmze pe3yNbTaToB
JESITENIbHOCTH; MpPU3HABATh
CBOE TPaBO U MPaBO APYTUX Ha
OINOKH;

pa3BUBaTh CIIOCOOHOCTH
MOHWMATh MHUpP C TO3UIUU

JPYTOro YeIoBeKa.

OHMOJIOTHUEeCKOM
poOsieMbl, 000CHOBBIBATH
HE00XOMMOCTh
IPUMCHCHHS
bopm B3aUMOJICHCTBUS
NPy peUIeHUU y4eOHOM

IPYIIIOBBIX

3aj1a4w;

BBIOMpaTh TEMAaTUKy U
METOJIBI COBMECTHBIX
JEHCTBHUH ¢ yaéToM 00ITrX
UHTEPECOB u
BO3MOYKHOCTEM  KaXJ0ro

YJICHA KOJIJICKTHBA,

MPUHUMATh Henu
COBMECTHOM
JIeSTEILHOCTH,
OpraHU30BbIBATH n

KOOPJIMHUPOBATh JCHCTBUS

no €€  JOCTHXKCHUIO:
COCTaBJIATh IU1aH
JIEUCTBUM, PpPACIPENEIATh
ponu ¢ y4€TOM MHEHMU
YYaCTHHUKOB,  OOCYXIaThb
pe3ynbTarsl  COBMECTHOM
paloThI;

OLICHUBATh KaueCcTBO

CBOEro BKJaJa M KaxXJOTO
Y4aCTHHKaA KOMaH/bI B
o0t pe3yabrar

pa3paboTaHHBIM

1o

KpUTEPUSIM;
npeaiararb HOBBIE
MPOEKTHI, OLIEHUBATh HJIEU
C TIO3UIIMM  HOBW3HBI,
OPUTMHAIILHOCTH,
MPaKTUYECKON
3HAYUMOCTH;
OCYILECTBIIATh
MMO3UTHUBHOE
CTpaTernyeckoe

MOBCACHUC B Pa3JIMUHBIX

CUTYaIusX, MIPOSIBIISITH
TBOPYECTBO "
BOOOpaxeHue, OBITh

WHUIUATUBHBIM.




I[MPEAMETHBIE PE3VYJIBTATBI

[Ipenmertnsie pe3ynbTaThl ocBoeHus rporpammbl COO o 6uonoruu Ha 6a30BOM YpOBHE

BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy) HaydHble 3HAHUS, YMEHUS U
CcrocoObl JEHCTBHII 1O OCBOCHMIO, HMHTEpIpETallud W MpeoOpa3oBaHMIO 3HAHUM, BUIbI
JESTEIIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMUS M MPUMEHEHHMIO 3HAHUW B PAa3IMYHBIX Y4eOHBIX
CUTYallUsX, & TAK)KE B peabHbIX dKU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme

pPEeIMETHBIC PE3yabTaThl IPEICTABICHBI 110 TOAaM 00yJYeHUSI.

[IpenMeTrHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 10 kiacce

JOJIKHBI OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U pPOJIM OHOJOIMH B CHUCTEME HAay4yHOrO 3HAHUSA
€CTECTBEHHBIX HayK, B (HOPMUPOBAHIH COBPEMEHHOHN €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA U
HAYYHOTO MHPOBO33PEHHsSI, O BKJIQJ€ POCCHMCKHX M 3apyOeKHBIX YYEHBIX - OHMOJIOTOB B
pa3BuTHEe OMONOTHH, (PYHKIMOHATBHON TPAMOTHOCTH YEJIOBEKAa JISi PEIICHHs >KU3HEHHBIX
3aj1a4;

YMEHHUE PacKpbIBaTh COJEpKaHWE OMOJIOTHYECKUX TEPMHUHOB M TOHATHI: XU3Hb, KIETKa,
opranusM, Mera0onu3M (0OMEH BEHmIeCTB M MPEBpAIICHHWE DJHEPIUH), TOMEOCTa3
(camoperynsiiusi), ypOBHEBas OpraHHM3alMs OJKUBBIX CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKuus), HaCIECTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHE U3JIaraTh OHWOJOTMYECKHe Teopun (KJIETOYHAs, XPOMOCOMHAs, MYyTaI[OHHas,
[EHTpaJlbHAs J0rMa MOJISKYJISIpHOH Owonorum), 3akonbl (I. Mengens, T. Moprana, H.I.
BaBuiosa) u ydeHus (0 meHTpax MHOTO0Opa3wsi M MPOMCXOXKACHUS KYJIbTYpHBIX PacTCHUN
H.M. BaBuoga), onpeiensaTh rpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOaMU HAYYHOTO TIO3HAHMS B OMOJIOTHH: HAOIIOICHUE U OMTUCAHNE KUBBIX
CHCTEM, TIPOIIECCOB W SIBJICHUH, OpraHU3aIMs U MPOBEJICHNE OMOJIOTHYECKOT0 IKCIIEPUMEHTA,
BBIJIBUKEHUE THIIOTE3bl, BBIABICHHE 3aBHCHUMOCTH MEXJy MCCIETyeMbIMU BEIMYMHAMH,
OOBSICHEHUE TIOJIyYCHHBIX DPE3Yy/IbTAaTOB, HCIIOJIB30BAHHBIX HAy4YHBIX IOHATUN, TEOpUil U
3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJIyUYE€HHBIX PE3YyJIbTATOB;

YMEHHUE BBIJCISATh CYIIECTBEHHBIE TNPHU3HAKKM BHPYCOB, KJIETOK IPOKAPHUOT U JYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPIraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB
U MIPEBPAILEHUS SHEPTHH B KJIETKE, (POTOCHHTE3a, IIIACTUYECKOT0 U SHEPTeTHUECKOro 0OMeHa,
XeMOCHHTE3a, MUT03a, ME103a, OII0OI0TBOPEHNUSI, PA3MHOKEHH S, MHIUBUAYAJIbHOTO Pa3BUTHUS
opraHusma (OHTOI€He3);

YMEHUE NPUMEHSTH IOJyYEHHbIE 3HaHUSA Uil OOBSCHEHHS OMOJIOTMYECKHX MPOIECCOB U
SBJICHUM, JUIS TPUHATUS MPAKTUYECKHX pPEIIeHUH B TIOBCEJIHEBHOW >XU3HU C IEINBIO
oOecrieyeHns 6€30MaCHOCTH CBOETO 3/I0POBbS U 37J0POBbSl OKPYKAIOIIUX JIFOAEH, COOMOACHUS
HOPM I'PaMOTHOT'O ITOBEICHUS B OKPYXKAFOIIIEH MPUPOTHOHN Cpelie, TOHUMaHHe HeOOXOJJMMOCTH
WCTIOJIB30BaHUS JTOCTIKEHHI COBPEMEHHOI OMOJIOTHH M OMOTEXHOJIOTHH TSl pallHOHAIEHOTO
IPUPOIOTIOIB30BAHNS;

YMEHUE pelIaTh d1eMEeHTapHble TeHETHUECKUE 3a7jauyi Ha MOHO- U TUTUOPUIHOE CKPEIIUBaHUE,
CICTJICHHOE HACJIEZIOBAaHUE, COCTABJIATH CXEMBl MOHOTHOPHIHOTO CKPEIIUBAHHS IS
npeJIcKa3aHus HacJIeJ0BaHUs MIPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBITIOIHATD JJa0OpaTOPHBIE U MPAKTUYECKHE PabOThI, COOIIOAATH MpaBuiia Mpu padoTte
C y4eOHBIM U JJa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHUE KpPUTHYECKH OLEHUBAThb W HMHTEPIPETUPOBATh HH(OPMAIHIO OHOJIOTHYECKOTO
COJIepKaHMs1, BKIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX MCTOYHUKOB (CpeacTBa



MaccoBOM  MHGpOpMAalLMK, HAYYHO-TIOMYJSPHBIE  MaTE€pUAJIbI),

COBPEMEHHBIX UCCIICJIOBAHUI B OMOJIOTUH, METUITMHE, OMOTEXHOJIOTHH;

YMCHHUE CO31aBaTb

COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC

OTUYCCKUC ACIICKTHI

cooOI1IeHus, o00o00mas

6I/IOJ'IOFI/IIIGCKyIO HH(bOpMaLII/IIO N3 HCCKOJIbKMX HWCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BATh

NOHATUIHBIN armapaTt OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

Temarunueckuii
0J10K/ pa3aea

OcHoBHOe coepkaHue

OcCHOBHBIEC BH/IbI
NeITeJIbHOCTH 00y4aIOIIUXCS

Buosorus kak Hayka (2 4)

buonorus B cucteme
HayK

buonorns kak Hayka. CBszu
Oouojoru ¢  OOIIECTBEHHBIMH,
TEXHUYECKUMHU u JIpyruMu
€CTECTBEHHBIMU HayKaMHu,
¢unocopueit, penuruei, >STHKOH,
JCTETUKOW M mpaBoM.  Poib
O1oI0rHH B dbopmupoBaHUU
COBPEMEHHOM HAy4yHOM KapTUHBI
mupa. CucremMa OHOIOTHUYECKUX
HayK.

JlemoHcTpauu:

IToptpetsr: Y. /lapsun, I'. Menens,
H. K. Kosbuos, /. Yorcon u ®.
Kpuxk. TaGmuiet u cxembl: «MeTo b
TIO3HAHMUS )KUBOU MPUPOJIBI»

PackpriBath

COACPIKAHUC

TCPMHUHOB H TTOHATHH: Hay4YHOC

MHUPOBO33PCHUC,

Hay4YHas

KapThuHa MHpa, Hay‘leIﬁ MECTOA,

TUIIOTE3a,  TEOpHS,  METOJbI

HUCCICIOBaHUs.

XapakTepu30BaTh OMOJIOTHIO KaK

HayKy, €€ MECTO U POJib CpeIu
JIPYTUX  E€CTeCTBEHHBIX  HAYK.

[lepeuncnsaTe

Ppas3aciibl

OHMOJOTMM B COOTBETCTBHE C

00BEeKTaMu HU3YUCHUA.

HaspiBath BakHEHIIME OTpaciIu

OHMOJIOTUYECKUX

3HAHUH u

3aJa4u, CTOAIIUEC nepen

ounomnoruet XXI B.

MeTtoapl IO3HAHMS

MeToasl TO3HAHUS KUBOM npUpoOaAbL

PackpsiBath

cofIepKaHue

KUBOU NPUPOIBI (HabmonieHue, SKCIIEPUMEHT, | TEPMUHOB U MOHATHI: Hay4YHBIN
OIMCaHUE, MU3MEpPEHHE, | METOJ, METO/IbI HCCIIEOBAHUS.
Kinaccuukanus, MOAETUpPOBaHUE, | XapaKTepu3oBaTh OCHOBHBIE
CTaTUCTUYECKAS 00paboTKa | METOJBI  TIO3HAHUA  JKUBOU
JTAaHHBIX ). MPUPOJIBL: HalJr01eHue,
HemoncTpanuu: TaGnuibl M CXeMBbI: | SKCIIEPUMEHT, OIHCaHueE,
«Metobl MO3HAHUS KHUBOU | ©I3MEpeHue, KJ1accupuKanus,
MIPUPOABDY. MOJIEJTUPOBAHUE,
JlaGopaTtopHble U TMpPaKTHYECKUE | CTaTUCTUYECKas o0paboTka
paboThI: JTAHHBIX
[IpakTuueckas padora Ne 1.
«Mcnonp3oBanue pa3IMYHBIX
METOJI0B npu U3Y4YEeHUU
OHOJIOrN4YEeCKNX 0O0BEKTOBY

7Kusble cucrembl U ux opranuzauus (1 4)
buonornueckue JXussle cucremsl (OnocucTemsl) Kak | PackpbiBath colepKaHue

CHUCTCMBI, IMPOLCCCHI

U UX U3y4EHHUE

MpeIMeT U3y4eHUs: OMOJIOTHH.

TCPMHUHOB U TTOHSATHH: CuCTCMa,

ounonornyeckas

CHCTEMa,




OTnnune ZKHUBBIX CHUCTEM oT

HEOPraHWYECKOU IPUPOJIBI.

CroiictBa  OWocucTeM W HX
paszHooOpasmue.

YpoBHU oOpraHu3anuu OUOCHCTEM:
MOJICKYJISIPHBIH, OpraHOMJIHO-
KJICTOYHBIH, OpraHU3MEHHBIMH,
MONYJISIIIMOHHO -BHJIOBOH,
9KOCUCTEMHBII (6mo-

T€OIICHOTHUYECKHIT ), OnochepHsbIii.
Haykwu, n3ygaroniue 6HOCHCTEMBI Ha
Pa3HBIX YPOBHAX OpraHu3alnu.

JlemoHcTpauu:
Tabmuuel u  cxeMbl: «OCHOBHEBIE
MpU3HAKU JKU3HUY, «YPpOBHU

OpraHU3alMU KUBOU MPUPOIBI.
Mopens monekynst JIHK

DJIEMEHTBI CHUCTEMBI, CTPYKTYypa
OHMOCHCTEMBI, CBOMCTBA >KHUBBIX
oboMeH

CHCTEM, BCIICCTB,

pa3MHOXKEHHE, pPOCT, DPa3BUTHE,

HaCJICACTBCHHOCTD,

HN3MCHYUBOCTh, pa3apaXKuMOCThb,
OHEPro3aBUCUMOCTb, YPOBHH
OpraHu3anun KHU3HHU

(6bmocuctem). XapakTepu3oBaTh

MMPUHIUIIBI opraHu3anvun
ouocucrem: OTKPBITOCTb,
BBICOKAas YIIOPAAOYCHHOCTD,
caMOperyJsius,

uepapxuyHocth.  [lepeuncisaTh
YHUBEPCAIIbHbIC cBoOiicTBa
JKHMBOTO: €IMHCTBO XUMHUYECKOT'0
coCTaBa, Pa3apaKuMOCTh,

JBW)KEHUE, TOMEOCTa3, POCT H

pa3BHTHE,  HACICICTBEHHOCTD,
U3MCHUYMBOCTb, IBOJTIOLIUS
(mpucnocobiienue K
U3MEHSIOLIMCS YCIIOBHSIM).
[TpuBOIUTH pUMEpPHI
ouocucTeM  pa3HOrO  ypPOBHS
OpraHM3allil H  CPaBHUBATh

MMPOABJICHUA CBOMCTB JKHMBOT'O Ha

Pa3HBIX YPOBHSIX.
XapakTepru3oBaTh OCHOBHBIE
MPOLECChl, MPOTEKAIoUIe B
Oouocuctemax: 0OMEH BEUIECTB U
MpeBpallleHHE SHEPTHUH,
CaMOBOCITPOU3BEACHHUE,

CaMOpeTyJIsIIus, pa3BUTHE.

CobronaTh ipaBuiIa 6€peKHOTO
OTHOILIEHHUS K KMBOW MPUpPOJIE

XuMHUYeCKUI COCTAB U CTPOEHHE KJIeTKH (8 1)

XHUMHUYECKHUH COCTaB
KiIeTku. Boma u
MHHEPAIBHBIE COJIUA

XUMHYECKUH COCTaB KIIETKHU.
XUMHYECKHE 3JIEMEHTHI:
MAaKpO3JIEMEHTHI,

Boma u MHHCPAJIBHBIC BCHICCTBA.

MHKPOIJICMCHTHI.

OYHKIIMA BOABI W MHUHEPATBHBIX
BemecTB B kieTke. [logaep:kanue
OCMOTHYECKOTO Oajtanca.
JleMoHcTpanuu:

JlnarpaMMBsl:

PaCKpLIBaTL COJACPIKaHNC
TCPMHUHOB u MOHSATHUH:
Z-)J'ICMCHTBI-GI/IOI‘CHBI,
MaKpO3JICMCHTHI,

MHKPO3JIEMEHTBI; MHHCPAJIBHBIC
BEIIECTBA, MOJIEKYyJa BOJBI Kak
JMTIONb, BOJOPOIHBIC  CBSI3M;
ruaApoduibHbIE U THAPOGOOHBIS
BEIIIECTBA.




«Pacnpenenenue XUMHUYECKUX

JJIEMEHTOB B HEKUBOH IPUPOIEY,

«Pacnpenenenue XUMHYECKUX
3JIEMEHTOB B )KUBOU IIPUPOACH.

Tabnuuel u CXEMBI:
«Ilepunonnyeckas Tabauna
XUMHYECKHUX JJIEMEHTOBY,

«CTpOGHI/Ie MOJICKYJIbI BOABID»

Jloka3bIBaTh €IUHCTBO

9JICMCHTHOI'O CoCTaBa KakK OJHO

u3 CBOWCTB JKUBOTO.
Pacnpenensars XUMHYECKHE
3JEMEHThl 10  TIpynnaMm B
3aBUCUMOCTH oT
KOJIMYECTBEHHOTO
MIPEACTABUTENBCTBA B
OpraHu3Me;  XapaKTepHu30BaTh
POJIb OTACIIbHBIX 3JIEMEHTOB.
BoisBrarth CBS3b MEXKITY

COCTaBOM, CTPOCHUCM MOJICKYJIbI
XUMHNYCCKOI0 COCAMHCHUA U €TI0
(I)YHKHI/IHMI/I B KJICTKC

CocraB
CTpOCHHE OCJIKOB

benxkun.

)51

benku. CoctaB u cTpoeHue O6eIKoB.

AMUHOKHCJIOTBI ~ —  MOHOMEPBI
O€JIKOB. Hezameuunmeie u
3aMEHUMBbIE AMUHOKUCIIOTHL.

AMMHOKHUCIIOTHBIM COCTaB. YPOBHHU

CTPYKTYPBI
(mepBuUYHasi, BTOpUYHAs, TPETUUHAS

OEJIKOBOH  MOJIEKYJIBI

PaCKpLIBaTL COACPIKAHUC
TCPMHUHOB H MOHSATHH: 6CJ'IKI/I,

MMOJIMMEPHI, MOHOMCDBEI,
AMUHOKHUCJIOTHI, InenTuaHas
CBs3b, IIOJIMIICIITHU I,

JeHaTypauus. XapakTepu3oBaTh
OelKM KaK KJlacC OpraHHMYecKux
COCJIMHCHU;

KJaccu(puImpoBaThb o
CTpOCHHUIO  (TJIOOYNApHBIE U

Hux

bubpuIsIpHBIE
MEPEYHCISTh U XapaKTepU30BaTh

Oenkn),

¢GyHKIMN OEIKOB

DepMeHTBI —
OHOJIOTHYECKHUE
KaTaJn3aTophI

U YeTBEpTHYHas  CTPYKTYpa).
XUMHUECKHE CBOWCTBAa  OENKOB.
buonornueckue pyHKINN OEIKOB.
JleMoHcTpanuu:

Tabmuer u  cxembl: «CTpoeHHe
MOJIEKYJIbI OEIKay.

ObopynoBanue: CBETOBOM
MHUKPOCKOII, MUKPOIIpEnapaThl
®depMeHTHI  —  OMOJOrMYecKHe
KaTaJn3aTophl.

CrpoeHue QepMeHTa: aKTHBHBIN
LEHTD, cyOcTpaTHas
crenu(UIHOCTb.

KodepmenTtsl. Buramussbl.
Otnuuus GepMeHTOB

OT HEOPraHMYECKHUX KaTaau3aTOpOB.
JeMoHCcTpanuu:

Taomuie!
bepmeHTay.

u cxembl: «CTtpoeHue
O6opynoBanue: 000pyIOBaHHUE ISt
MPOBEICHUS HaOIIOACHHUH,
HU3MEPEHHI, SKCIIEPUMEHTOB.

JlaGopaTopHble W TMPAKTHYECKHE

paboThI:

PackpriBath coJiep)KaHue
TEPMUHOB u MOHSTUH:
(dbepMeHTbI, aKTUBHBIM UEHTP,
cyOcTtpaTHas  crienu(pUIHOCTB,
KO(pepMEeHTHI, Oenku-
aKTHBATOPBI 51 Oenku-
WHTUOUTOPHI.

Vka3pIBaTh OTIINYHS (EPMEHTOB
oT HEOPraHUYECKUX
KaTanu3aropoB. OOBSICHATH POIIb
bepMeHTOB B
(GYHKIIHOHHUPOBAHHH KHBBIX
CHCTEM, B MPOMBIILICHHOCTH, B
MEJMIUHE, B MOBCEIHEBHOI

KU3HHU 4YCJIOBEKa




Jlabopatopnass pabora Ne 1.

VrineBoasl. JIunuael

«M3yuenue KATAJIMTUYECKON
AKTUBHOCTH (bepmeHTOB (Ha
MIpUMEpEe aMHJIa3bl WM KaTallasbl)»
YrneBoabl: MOHOCaXapubl
(Tmroko3a, pubo3a u
ne30Kcupr003a), JICaxapyIbl
(caxapo3sa, JIAKTO3Q) u
IOJIMCaXapubl (xpaxmau,
[JIMKOTEH, LEJUTI0N034).
buonoruueckue byHKIIH
YIJIEBOJIOB. JIunnpr:
TPUTIIALICPUIBI, dhochomunubl,
CTEPOUIBI.

IM'uapodunsHO-THIPOPOOHBIE
cBoiicTBa. buonornueckue QyHkuuu
JUTIUIOB.

CpaBHEHHME YIJIEBOJIOB, OCJIKOB U
JUTU0B KaK HICTOYHUKOB SHEPIHH.
JeMoHcTpanuu:

Tabnuipl U cxembl: «YTJIEBOIBI,
«JInmmabey.

Ob6opynoBanue: 060pynOBaHHUE IS
MPOBEACHUS HaOII0ICHUH,
U3MEPEHUH, SKCIEPUMEHTOB

PackpsiBaTh CoZIepIKaHKe
TEPMHHOB ¥ TIOHSATHI: YTIICBOIBI,
MOHOCAXapubl,  JUCaXapHUJIbl,
MOJICaxapuIbl,
pubo3a,
caxapo3a,
eJUTI0JI03a

Kpaxmarll,

IJII0KO3a,
Je30Kcupu003a,
JAKTO3a, MajbTO3a,

(kneryarka),
TJIMKOTEH;  JIWITHIBI,

TPUTIIMLIEPUILI (GKHPBI, Macia),

dbochomunu b, CTEPOU/IBI.
XapakTepu3oBaTb  YIJIEBOJIBI,
JIUTIHUIBI Kak KJ1acc
OpPraHUYECKUX COEAMHEHHUI.

KrnaccudumupoBats yrieBoabl u
JIUTIATBI o CTPOCHHUIO;
IIEPEYHCIIATH GyHKIMH
YIJI€BOJOB U JIUIIHUJIOB.

Cxemaruyecku n300paxkaThb
CTPOCHHE MOJIEKYJ YIJIEBOJIOB,

JIUTIN 0B

Hyxnennosbie
KkucioTel. AT®

Hykneunosbie kucnorsl: JHK wu
PHK. Hyxkneornasl - MOHOMEpHI
HYKJIEMHOBBIX KUCIOT. CTpoeHue u

¢ynkuun  JIHK.  Crpoenue u
¢ynkuun PHK. AT®: crpoenue u
GbyHKIUH.

JeMoHCTpauuu:

[Toptpetsr: k. Yorcon, ®@. Kpuk,
M. Vunkunce, P. @paskivH.
Tabmuip! u cxemsl: «HykienHoBbie

kucnotel;  JIHK»,  «buocuntes
O0enka», «CTpOEGHHE  MOJICKYJIBI
ATDy.

O6opynoBanue: CBETOBOM

MHUKPOCKOII, MUKpOIIpENapaThl

PackpsiBath coaepKaHue
TEPMUHOB u MOHATHUM:
JIe30KCUPUOOHYKIICHHOBAS
KHCIIOTa (IHK),
pUOOHYKIIEHHOBAS KHCIIOTa
(PHK), HYKJICOTH/I,
MOJIMHYKJICOTH IHAS LeMnb
(MOMUHYKIICOTH ),

KOMIUIEMEHTAPHOCTh, (PYHKIINH
JJHK (xpanenue u mnepenauda
HACJIEICTBEHHOW HMH(OpMaLN);
Buael PHK (undopmanmonnas,

TpaHCHOPTHAS,
pubocomanbHas);

aneHosuntpudocpar  (ATOD),
MaKpOdprHUIeCcKast CBSI3b.
XapakTepu3upoBaTh

HYKJIEUHOBBIE  KHCJIOTBI ~ Kak
XMMUYECKHE  COCIMHEHUS W




HOCHUTEIIN HACJIEICTBEHHOU
uHpOpMaLUH.

OtMmeuaTh 0COOEHHOCTHU
CTPOCHHUS MOJIEKYJI
HykiaenHoBbIX  Kuciaotr  (JIHK,
PHK) u AT®.

Cxemarnuecku n300paxarb
CTpPOCHHE HYKJICOTH/IOB,

MOJIEKYJI HYKJIEMHOBBIX KHUCIIOT,
ATO

Hcropus u meronsl | Llutosmoruss - Hayka o Kierke. | PackpbiBarh copepKaHue
u3ydeHuss  KieTku. | Knerounas Teopus - TOpuUMEp | TEPMHUHOB M TOHSATHN: KIIETKAa,
Krnerounas Teopust | B3aumopeiictBus ujaei U (HakToB B | [IUTOJIOTHS, pacKkpbIBaTh
Hay4yHOM  NIO3HaHMU.  MeTobl | coaepKaHue MOJIOKEHU
W3Yy4YEHUs KIIETKH. KJIETOYHOU TEOpPHUH.
JlemoHcTpauu: [lepeuncnsaTe u
[ToptperTsr: XapaKTepu30BaTh OCHOBHBIE
A. JleBenryk, P. I'yk, T. llIBanH, M. | MeToABl ~ U3Y4YEHHUS  KIIETKHU:
[neiinen, K. bap, P. Bupxos. | (mpurorosieHue Cpe30B,
O6opynoBanue: CBETOBOI | OKpaIIuBaHue,
MHUKPOCKOIIL, MUKpOIIpenaparbl | MUKPOCKOIIMPOBAHHUE,
pacTUTEIbHBIX, YKUBOTHBIX U | ueHTpudyrupoBaHue,
OakTepuaIbHBIX KJIETOK; PUCYHKH C | KyTbTUBUPOBAHUE  KIETOK U
MUKpodoTorpapusimMu KJIETOK, | TKaHeH)
MIOJIy4YE€HHBIE C TIOMOIIIbIO CBETOBOTO
1 DJIEKTPOHHOT'O MUKPOCKOIIa
Knerka kak | Kiletka kak uemoctHas kuBas | PackpeiBarh COJIepKaHUE
uenocTHas  kuBas | cucrema. OOue Npu3Haky KJIETOK: | TS PMUHOB M TOHSTHH: KJIETKH
cucrema 3aMKHyTasi HapyxHas MemOpaHa, | (3ykapuoThyeckas,
mounekynbl JIHK kak renerudeckuii | mpokapuoTudeckas),
ammapar, cucTeMa CHHTe3a Oelka. | Tula3MaThyecKas MeMOpaHa
Tumnel KIETOK: dyKapuoThyeckas H | (mia3MaiemMma), TIUKOKAIUKC,
npokapuotnyeckas. (OCOOEHHOCTH | TPAHCIOPT BEIIECTB
CTPOCHUSA MPOKAPHUOTUYECKON | (TTACCHBHBIM, AKTUBHBIN ),
KJICTKH. SHJIOIMTO3 (darommros,
Kierounas CTeHKa  OakTepuil. | MUHOIUTO3), AK30I1UTO3,
Crpoenue JyKapUOTHYECKOM | KJIETOUHAsl CTEHKA, HYKJICOU/I.
KJIETKH. OcHOBHBIE ornuuus | CpaBHUBaTh  MEXIy  co0oit
pacTUTEIBHOM, YKUBOTHOM U | DYKapUOTHYECKHUE u
rpubHOl kieTku. [TOBEpXHOCTHBIE | MPOKAPUOTUIECKUE KJIETKH;
CTPYKTYphl - KJETOYHas CTEHKa, | OTMEYaTh CXOJACTBO U Pa3InyMs

TJIMKOKAIIUKC, UX (QYHKIUY.

[Inasmarnueckass MeMmOpaHa, ee

CBOICTBa u dbyHKIHIN.

JleMoHcTpanuu:

B CTPOEHUU KJIETOK OaKTepHii,
’KMBOTHBIX, PACTEHUI U rpuOOB




Iloprpetsl: A. JleBenryk, P. I'yk, T.
[[IBann, M. IInennen, K. bap, P.
Bupxos.
Tabmuubsl u cxembl: «CTpoeHHe
3YKapUOTUYECKOMN

«CtpoeHnue

KIICTKIH),
KIICTKI),
«CTpOGHI/Ie paCTHTCHBHOﬁ KIICTKH,

YKUBOTHOM
«CtpoeHnue MPOKAPUOTUYECKON
KIICTKI».

O6opynoBanue: CBETOBOM
MHUKPOCKOIIL, MUKpOIpenaparThbl
pacTUTENbHBIX, YKUBOTHBIX u

6aKTepI/IaJ'ILHI>IX KIJICTOK

Ctpoenue
9yKapuOTHYECKON
KJIETKH

[uTomnnazma u ee OpraHoOUIbI.
OnHomMeMOpaHHbBIC OpraHOMIbI
kietku: OIIC, anmapatr ['ombmxu,
JIU30COMBI. [TonyaBTOHOMHBIE
OpraHoOMIbl KJIETKH: MUTOXOHJIPHH,
TJIACTH/IBI.

[IpoucxoxaeHne MHUTOXOHAPUN U

miactua. Buael moactu.

HemeMmOpanHsbie OpraHoOMbl
KJIETKH: pHUOOCOMBI,  KJIETOYHBIN
LEHTP, LEHTPUOIM, PECHUYKH,
KIyTUKUA. @DOYHKIMHM OpraHOUJIOB

KJieTku. BrimtoueHus.
Anpo - LIEHTP
kietku. CTpoeHue siapa: siaepHast

PEryJITOPHBIN

000J104Ka, KapHoIUIa3Ma, XpOMaTHH,
SIPBIIIKO. XpOMOCOMBI. TpaHcropT
BEILECTB B KIIETKE.

JeMoHCTpauuu:

IToptpetsl: A. Jlesenryk, P. I'yxk, T.
[[IBann, M. IlIneinen, K. bap, P.
Bupxos.
Ta0nuist

u cxembl: «CtpoeHue

JIYKapUOTHYECKOU KJIETKN,
«CTpoeHHe KUBOTHOMN
«CTpoeHHE pacTUTEIbHOU KIIETKN»,
«CtpoeHue IIPOKApUOTHUYECKOMN

KIICTKK», «CTpOCHI/IC AApa KICTKW).

KIICTKH»,

O6opynoBanue: CBETOBOM

MHUKPOCKOII, MUKpOIIpenapaTsl

PACTUTCIIBHBIX U JKUBOTHBIX KJICTOK.

PackpbiBaTh COJICpXKaHHE
TEPMHUHOB u TIOHSITHIA:
[UTOILIA3MA, OpTaHOM/IBI,
SHJIOTIA3MATHYECKAs ceThb
(BIIC), ammapar  [ompmxw,
JM30COMBI, BaKyoJIb,
MUTOXOHJIPHH, TUTACTHU B
(XJIOpOTIACTBI,  XPOMOILIACTHI,
JIEHKOIIJIACTHI ), pHUOOCOMBHI,
MUKpPOTPYOOUKH,  KIETOYHBIN
HEHTp (LEHTpOCcOMa), PECHUYKH,
KTYTHKH, BKJIIOYCHUSA, SIIPO,
sJiepHast 00oJ104Ka,
KapHoIuia3ma, XpOMAaTHH,

SJIPBILIKO, XPOMOCOMBI.

OnuceiBaTh CTpOEHHE
HYKapHOTHUECKOM KJIETKH 10
U300pakeHUSIM U Ha
MHKpOIIpernaparax;

KJIacCU(UIIUPOBATh OPTaHOMIBIB
3aBHCHUMOCTH OT OcCOOeHHOCTel
UX CTpOeHHUsI (OAHOMEMOpaHHBIE,
JIByMeMOpaHHbIE,
HeMeMOpaHHbIE); ONMCHIBATh
(GYHKIMU KaXI0Tr0 OpraHoujaa B
KIIETKE.
XapakTepu3oBaTh  KJIETOYHOE
A0p0 KaKk MeCTO XpaHEHwus,
nepeaaun (yIBOCHHE XPOMOCOM)
U peanu3anuu (TPAHCKPHUIIITUS)
HACJIC/ICTBEHHON  MH(opManuu
KJIETKH.




JlaGopaTtopHble U TNpPaKTHYECKUE

paboThI:
Jlaboparopnass pabora No 2.
«M3yyeHne  CTpoeHUsT  KIIETOK

pacTeHui, >KMBOTHBIX M OaKTepuid
MOl MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOTpernaparax U Ux OrnucaHue»

[lepeuncasiTb ¥ ONHUCHIBATH
KOMIIOHEHTBl ~ siipa W HUX
dyHKmH;

CxemMaTH4HO n300paxkaTh
CTpPOGHHE  pACTUTEIBHOH U

JKUBOTHOU KieTKA. OOBICHATH
Onoornyeckoe 3HaYEHUE

TPaHCIIOpTa BEIICCTB B KJICTKC

KuszHeneaTeIbHOCTD KJIETKH (6 1)

Obmen  BemectB. | OOMeH BemiecTB, Wik MeTaboiau3M. | PackpeiBaTh coJiepKaHue

[Inactuyecknii Accumunsanus (mmacTM4eckuid | TEPMUHOB M TIOHATUH: OOMEH

obmeH. PoTocuHTE3. | OOMEH) u JUCCUMUIISALINSA | BEIIECTB u npeBpalleHue

XeMOCHHTE3 (3HEepreTUYecKuidi OOMEH) - JIBE | SHEPTHUH (MeTaboau3m),
CTOPOHBI €IMHOTO npolecca | acCUMWIALUSA,  [JIACTUYECKUN
MeTaboau3Ma. Ponp  3akoHOB | 0OMeH, JUCCUMUIIALIUA,
COXPAHEHHUS BEILLECTBA U HEPIHU B | JHEPreTUUYECKUN 0o0OMeH,
MOHUMaHUKM MeTabonu3Ma. Tumsbl | (GOTOCHHTES, doronms,
oOMeHa BEIIEeCTB: aBTOTPOGHBINA H | GpochoprimpoBaHue,
rerepoTpodHbIid. Pobs pepMEHTOB B | IEpEHOCUUK MPOTOHOB,
OoOMEHE BEIIECTB M IPEBpAILEHUH | XEMOCUHTES.
sHeprun B KkieTke. Porocunres. | OnuckBaTh ¢dorocuHTes,
CeroBas M  TeMmMHOBas  (hasbl | IPOLIECCHI, HNPOTEKAIOLIUE B
¢doTocuHTe3A. Peakuuu | cBeToBOi M TeMHOBOI (haze.
¢doTocuHTe3A. D¢ dextuBHOCT | BBISABIATH HNPUYHHHO-
¢doTocuHTE3A. 3HaueHUE | CIEJICTBEHHBIE CBSA3M  MEXAY
(dboTocuHTE3a IS )KU3HU Ha 3eMJle. | TOTJIOMICHHEM COJIHEUHOM
BnusHue  ycimoBwil  cpeapl  Ha | DHEPTHH XJIOPOPUIIIOM 51
(OTOCHHTE3 U CITOCOOBI OBBIIIEHUSI | CHHTE30M MoJieKysn ATO.
€ro NPOAYKTUBHOCTH Y KyJIbTYpHbIX | CpaBHUBATh UCXOJIHBIE
pacTeHH. BELIECTBA, KOHEYHBIE MPOYKTHI
XeMOCHHTE3. U YCIIOBMSI IPOTEKAHUS peaKIUi
XeMocuHTe3Upytole  OakTepuu. | CBETOBOH U TEMHOBOH (a3bl
3HaueHue XeMOCHHTEe3a IJi KU3HU | (POTOCHUHTE3A; CpaBHMBaThH
Ha 3emie. GOoTOCMHTE3 U  XEMOCHHTES.
JlemoHcTpanuu: OneHuBaTthb 3Ha4YeHHE
[optpersr: K. A. Tumupssesn. | ¢OTOCHHTE3a U XEMOCHHTE3a JJIs1
Tabnuuel u cxembl: «XJIOpOIIacT», | )KU3HU Ha 3emJie
«DOTOCUHTE3»

OHepreTu4yecKkuil OHepreTuyeckuii oOMeH B kieTke. | PackpriBaTh coJiep)KaHue

oOMeH Pacuiennienue BemiecTs, BBIAECIEHUE | TEPMUHOB " HOHSATHIA:
U aKKyMYJIHpOBaHHE DSHEPIUM B | JHEPreTUUECKUN o0OMeH,
KJIETKE. OTambl JHEPreTUYECKOro | INIMKOJIN3, MOJIOUHOKHUCIIOE
obmena. ['muxonus. bpoxenue u ero | 6poxxeHue, CIIUPTOBOE
Bunbl. KucnopoaHoe oxucieHue, | OpoxxeHue, OHMoIOrnyYecKoe
WIH KJIETOYHOE JBIXaHHUE. | OKUCIIEHUE, KJIETOYHOE




OKHCIIUTEIIFHOE
bochopunrpoBanue.

O PeKTUBHOCTh IHEPTETUYECKOTO
oOMeHa.

JeMoHcTpanuu:

Tabmuel M CXEMBI: «Tunel
MMUTAHUIY, «MeTtabomm3m,
«MHUTOXOHAPUSI,

«DHepreTuuecKuii 00MeH»

JIbIXaHue, JMCCUMUIISIINS,

bepmeHT. XapakTepu3oBaTh
0OMEH BEIIECTB M MPEeBpalleHHe

sHepruu (MeTabomM3M) Kak OqHO

174 CBOWCTB KHBOTO.
[epeuncnstp 0COOEHHOCTH
TUTACTHYECKOTO u
DHEPreTUYeCKOro  oOMeHa B
KIIETKE; yCTaHABIUBATh
B3aMIMOCBSI3b  MEXAY  HHMH.
Paznuuats THUIIBI oOMeHa
BEIIICCTB B KIIETKE:
aBTOTPO(DHBIN u
reTepoTPO(HBIM.

OmnuceiBath ITaIbI
HHEPTreTUYECKOTO oOMeHa
(TTOATOTOBUTEIIHHBIH,
OECKHUCIOPOIHBIN,

KHCIIOPOJIHBIN) U CPaBHUBATH MX
MEeXIy co0oil. XapakTepu3oBaTh
peakIyy TIIMKOJIN3a, OPOKEHUS,
KJICTOYHOT'O JIbIXaHUS, BHISBIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U
MEXTy TITUKOJIU30M, KIETOYHBIM
JBIXaHUEM U CHHTE30M MOJIEKYII

AT®. CpaBHHBaThH
3¢ peKTUBHOCTH
OECKUCIIOPOTHOTO u

KHCJIOPOJHOI'O OTAIlOB

Buocunres Oenka

Peakuuu MmatpuyHoro cuHTe3a.

I'enernueckas uadopmarus u JJHK.
Peanuzanus TeHEeTUYECKOM
uHdopManuu B KJIETKE.
I'eneTnueckuii KO M €ro CBOMCTBA.
Tpanckpunuus -
PHK.

ouocuHTe3

MaTPUYHBIN
CUHTE3 Tpancmauus  —
Oenka. Orarnsl
TPaHCIIALUH. KonupoBanue
amMMHOKuCIOT. Posmp pubocom B
O6uocuHTe3e Oenka.

JeMoHCcTpanuu:

[Toptpetsr: H.K. Konpros.
Tabmuis! «CTtpoeHue
JTHK», «CtpoeHue u

(yHKIIMOHUPOBaHUE reHay,

N CXCMbI:

PackpsiBath
TEPMUHOB

cozepKaHue
W TOHATUM: TEH,
TEHETUYECKUN KOJI, MAaTPUYHBIN
CHHTE3, TPAHCKPUIILIUS,
TPaHCIAUSA, KOJOH, aHTUKOJIOH,
pubocoMa, IeHTpaiabHasi J0TMa,

MOJICKYJISIpHAst OMOJIOTHSI.

Onpenenars CBOMCTBA
TE€HETUYECKOTO Koza
(TpUIIETHOCTH, OAHO3HAYHOCTb,
BBIPOK/IEHHOCTb,
YHHUBEPCAIbHOCTD,
HENEepEeKpPbIBAEMOCTb,
HENpepbIBHOCTh).  ONUCHIBATH
JTaIlbl peanu3anuu

HACJIEICTBEHHOW MH(pOpMAIINH B




«Cunres Oeaka», «Pemmmkanus

JHK», «['eneTnueckuii Komy.

kinetke. CpaBHMBaTh peakUuu

MAaTpu4IHOI0 CHHTC3a MOJICKYII

O6opynoBanue: monenu- | PHK u Genka B keTke
ammmkauun - «Yasoenne JHK wu
TPAHCKPUIILIUSY, «buocunTes
Oenka»
Hexknerounsie Heknerounsie ¢opmbel xku3Hu — | PackpsiBath coJiep>KaHue
(GOpMBI  KH3HU — | BUPYCHIL. Ucropus OTKPBITUS | TEPMUHOB U TIOHSITUH: BHPYC,
BHUPYCBI BupycoB (. W. MBaHoBckuii). | BUpycoJorus, Karcum,
OcobenHoctu CTPOCHUS u | 6akrepuodar, BUPYC
KU3HEHHOTO  IUMKJAa  BHUPYCOB. | UMMYHOJAepHIINTA 4eJI0BeKa
baktepuodaru. bonesnu pacrenuii, | (BUY), OHKOreHHBIE BUPYCHI.

KUBOTHBIX u YeNoBeKa,
Bupyc
uMMyHOZepuIuTa yenoreka (BIY)

— Bo30ymutens CIIMJla. O6partHas

BbI3BIBACMBIC  BHUpPYCaMHU.

TPAHCKPHIILIUS, peBeprasa U
HWHTETpasa. [Ipodunaktuxa
pacnpocTpaHeHus BUPYCHBIX

3aboneBaHui. JleMoHCTpaym:
IToprpetsr: . . UBaHOBCKHIA.
Ta0auel «Bupyco»,
«bakrepuoparn»; «CtpoeHue wu
*u3HeHHbIM nuki Bupyca CIIM/]a,
OakTepuodaray.

O6opynoBaHue: MOJIETb CTPYKTYPHI
JTHK;

n CXCMBI:

MarHuTHas MOACIb-

XapakTepu3oBaTb BUPYCHI Kak
HEKJIETOYHYI0 (OpMYy IKU3HU;
OCOOCHHOCTH  CTpPOEHHS U
JKU3HEJEATEIIbHOCTH BUPYCOB.

OnuceiBaTh KU3HEHHBIA UK

BHUPYCOB UMMYHOACPUITUTA
YeIIOBEKA; pasnuyarh Ha
pPUCYHKaxX BTM ((Bupyc
TabaYHOM MO3aHKH),
OakTepuodar, BUUY.
O6ocHOBBIBaTh U  COOJIIONIATH
Mepbl npoUIaKTUKH
pacmpocTpaHeHUS BUPYCHBIX

3a0oyieBaHUN  (pecnupaToOpHBIE,
KEITYAOYHO-KUIICYHBIC,

anmuiikanust «CTpoeHue KiIeTKu» kiemeBoi sHuedpanmur, BUY-
UHEKIH)
Pa3mHoKeHNe 1 HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB (5 1)
Kuznennbli 1uka | KnetouyHslii UK, WIN KU3HEHHBIA | PackpbiBaTh colepKaHue
kiaetku.  Jlenenue | Uk kiaeTku. MHTEepda3za u MUTO3. | TEpPMUHOB 51 MOHATHUM:

KJIeTKU. Muto3

[Tpoueccsl, MPOTEKAIOIINE B

uHTepdaze. Perumkanus — peakuus
JHK.

XPOMOCOM.

MAaTPUYHOTO CHHTE3a
Crpoenue
XPpOMOCOMHBIM HA0Op - KapHOTHIL
JIMILITOM THBIN Hu raruIOUJHBIN
XPOMOCOMHBIE HaOOPBHL.
XpoMaTuasl. LluTomorudyeckue
OCHOBEI Pa3MHOXEHUS Hu
WHIUBUIYATBHOTO pa3BUTHS
OpraHu3MoB. J[leneHue KIeTKH —
muto3. Ctaguun muto3a. [Iponeccsl,

MNPOUCXOAAIINEC HA PA3HBIX CTAAHUAX

KJIETOYHBIA IUKJ, WHTEep(da3sa,

peayIImKanus,
KapHUOTHII,

XpoMocoMma,
TaIIONIHEIN,
IUIION THBIN XPOMOCOMHBII
HaOOp, XPOMATHUIBI, MHUTO3 €ro
npodaza, Mmeradasa,
anagasza, Tenodasa.

OnucelBaTh KU3HCHHBIA  ITUKII

CTaauu:

KIJICTKH, NEPCUUCIIATH n

XapaKTepU30BaTh MIEPHOJTBI
KJICTOYHOTO ITMKJIa, CPAaBHHBATh
uxX Mexay cobor. OnuceiBaTh

CTPOCHUC XpOMOCOM,




MHUTO3a. bHOTOTMYECKHM  CMBICT
muto3a. [Iporpammupyemasi rubenb
KJIETKH — anonTo3. JleMoHcTpanuu:
Tabnmuupl U cxembl: «KiieTOYHBIN
«Pemmukanus JIHK»,

«CTpOGHI/Ie XpOMOCOMBI», ((MI/ITOB»;

LUK,
MarHuTHas MO/ICJTb-aITTAKALIS
«Jlenenne knetku»; moaens JJHK.
O6opynoBanue: CBETOBOM
MHUKPOCKOTI ¥ MHKpOIpernapaT
«KaprokrHe3 B KIIETKAax KOpeIKa
JyKay.
JlaGopaTopHbie

paboTHI:

n  IIPAKTHYCCKHEC

JlaboparopHas pabota Ne 3.
«HabmogeHne MuTO3a B KIIETKaX
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOTIperiapaTax

KapHUOTHUIIOB OpraHHU3MOB,
CpaBHHBATh XPOMOCOMHBIE
Habopel kieTok. CpaBHUBATH

ctaauu MuTto3a. Paznuuarh Ha
MUKpOIpenaparax M PpHUCYHKax
PackpriBath
OMOJIOTMYECKH CMBICIT MUTO3a

cTaJun  MHTO3a.

DopMmsbl
Pa3MHOKEHHUS
OpPraHHU3MOB

@OopMBI Pa3sMHOKEHHUSI OPraHU3MOB:
0ecIoJIoe U II0JI0BOE.

Buapl  Gecnosioro  pa3MHOKEHHS:
IeJIeHHe HaaBO€ M IIOYKOBaHHE
OJIHO- u MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE
pa3MHOKEHHE.
I/ICKYCCTBGHHOG KJ'IOHI/IpOBaHI/Ie
OpPTaHHW3MOB, €ro 3HAuYCHUE JUIs
CEIEKITUHU.
ITonosoe pa3sMHOXEHHE, €ero
OTJIMYHS OT OECIIOJIOTO.

I[eMOHCTpaI_II/II/II Ta6J’II/ILU>I N CXCMBI:

«Dopmbl Pa3MHOKEHUS
OpPraHu3MOBY, «/IBoitHOE
OIUIOIOTBOPEHUE Y  LIBETKOBBIX
pactenuit»,  «JleneHue  KIETKH
OakTepumn», «BereratuBHOE
Pa3MHOKEHHE pacTeHun»,

«CTpOCHI/Ie ITOJIOBBIX KJICTOK»

PackpsiBath coaepKaHue

TEPMHUHOB u HOHATUM:
pa3MHOXKEHHE, KIIOH, IOJIOBBIC
KJIICTKH (TaMeThl), SUIICKICTKA,

CIICpMaTo30u, 3Urora, JCJICHUC

HaJBOE, IIOYKOBAHUE,
CIIOPYJALUSA, ¢dparmeHTanus,
BEreTaTUBHOE  pPa3MHOXKEHHE,
CEMEHHOE pPa3MHOXKEHHE,
OIBIJICHUE, JIBOMHOE
OIIOIOTBOPEHHUE, II0JIOBBIE
JKeJe3bl, CEMEHHUKH, SIMYHUKH,
OIUIOIOTBOPEHUE  (HApYXKHOE,

BHYTpCHHEe). XapaKTepu30BaTh
0COOEHHOCTH 51 3HAYECHUE
OecmoJioro " IIOJIOBOTO
CIoco0OB Pa3MHOKEHUSI.

Beigenste  BuUabl  O€CIIOIOro
Pa3sMHOXKCHHS; BBIABIIATD
B3aUMOCBSI3M MeX 1y (hopMamu u
crocobamMy pa3MHOXKEHUS, U UX

OMOJIOTHYECKUM 3HAUCHUEM.

Bnanets npuémMamMu
BEr€TATUBHOIO  Pa3MHOXEHHUS
KyJIbTYpHBIX  pacTeHud  (Ha

pUMepe KOMHATHBIX ).




XapakTeprus3oBaThb IIOJIOBBIE
KJICTKH: SIATICKJICTKH,
CIIEpMATO30UIbI; BBISIBJISITH

0COOEHHOCTH MX CTPOCHHS

Meiios Meito3. Ctaguu meiiosa. [Iponeccel, | PackpbiBaTh cozepKaHue
MPOUCXOAANIME HA CTAAUSIX MEM03a. | TCPMUHOB M TOHATUNA: MEHO3,
[ToBenenue XpoMocoM B MeH03€. | KOHBIOTAIUS XPOMOCOM,
Kpoccunrosep. buonornueckuii | nepekpéct (KpoccuHTOBED)
CMBICII M 3HAU€HHE Meio3a. XPOMOCOM, TaMETHI.
JlemoHCTpanuu: XapakTtepu3oBaTb MeEHO3  Kak
Tabmumbpl u  cxeMbl: «JleleHHne | croco0 KJIETOYHOrO JCIICHHMS;
KIIETKN», «Meno3. OMNHUCHIBATH MEHO03 II0 CTaaUsIM;
O6opynoBanue: wMoxens JIHK; | cpaBHuBaTh craguu meio3a u
MarHuTHas MOJIEIb-alIIMKAIUS | MUTO3a.
«/Jlenenue KIETKU» Pa3nuuare Ha pucyHKax cTaauu
Mei03a; pacKkpbIBaTh
OMOJIOTUYECKOE 3HAUYCHUE
Meio3a
OO6pazoBanue u | 'ametorenes - nporecc | PackpbiBaTh cofepkaHue
pa3BUTHE TIOJIOBBIX | 00pa30BaHUsl TMOJOBBIX KJIETOK Y | TEPMUHOB u TTOHATH:
KJIETOK. YKUBOTHBIX. raMeToreHes3,  CIepMAaTOreHes,
OmnonoTBOpeHNE [TonoBble >kene3bl: CEMEHHHMKH U | OOTEHE3, crepMaTo30m,
sugHukd. OOpazoBaHue U Pa3BUTHE | aKpOCOMA, SIMIEKIIETKA,
TTOJIOBBIX KJIETOK  —  TraMeT | MOJSIpHBIC TeJbIIA.
(cmepmaro3ouj, sHIEKIETKa) — | XapaKTepu3oBaTh OCOOEHHOCTH
criepMaToreHes u OOTE€HE3. | TaMETOTeHe3a Y )KUBOTHBIX U €T0
OcobenHoctu CTPOCHHUS | CTaJIHH; TOJIOBBIE KJIETKH
SIMIIEKJIETOK W CHEPMaTO30MJIOB. | JKUBOTHBIX u OMUCHIBATH
OmnonorBopenue. [lapreHorenes. MPOLIECC UX Pa3BUTHSL.

JeMoHCTpauuu:

Tabmuer u cxemsl: «lIpsimoe
HENpsIMOe pa3BUTHEY,
«["ameTorene3 y MI€KOMUTAIOIINX 1

yenoBeka»y OOopynoBaHuE: MOJIENb

MeTadazHoi XPOMOCOMBI,
MHUKPOCKOTI, MUKPOIIpEnapaThl
«CriepmMaTo30U1bl1
MJICKOTIHTAIOIIETO», <« SIiekneTka
MJIEKOITUTAIOILIET 0.
JlaGopaTopHble W TMPAKTHYECKUE
paboTHI:

JlaGopaTopHass  pabora Ne 4,
«M3ydeHue  CTpOEHHsI  IOJIOBBIX

CpaBHI/IBaTL CIICpMAaToOrecHes u

OOI'CHE3. OnuceBaTh
OTUTIOJIOTBOPEHHUE,
OMOJIOTHYECKOE 3HaYEHNE
OTLTOIOTBOPEHUS




KIJICTOK Ha T'OTOBBIX

MHUKpOIpenaparax»
WNHnuBunyansHoe WNHnuBunyansHoe paszButue | PackpsiBarhb coaepKaHue
pa3BUTHE (oHTOrEHE3). TEPMHHOB u HOHSATHMN:
OpPraHHU3MOB OMOpHOHaNIbHOE pa3BUTHE | OHTOICHES, SMOpHOreHes,

(ambpuorenes). DTamnbl | 3UT0TA, IpoOieHue,

SMOpPUOHAIBHOTO  Pa3BUTHUS Y
MMO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyJsuus,
opranorenes. IlocTamOpuoHanbHOE
pas3BuTtHe. Turmbl
NOCTAMOPHOHAIBHOTO ~ Pa3BUTHS:
psIMOE, HE MpsAMOe (JIMYUHOYHOE).
Bnusinue cpenpl Ha  pa3BUTHE
OpraHu3MoB; (aKTOpPbI, CIIOCOOHBIE
BbI3bIBATH BPOKJIEHHBIE YpOJCTBA.
Pocr wm pasButme  pacTeHui.
OHTOreHe3 IBETKOBOIO PACTEHUS:
CTpPOEHHE CEMEHHU, CTAJUH PA3BUTHSL.
JeMoHcTpanuu:

Tabmupt u  cxembl: «OCHOBHBIE
CTaAuu OHTOreHesa», «llpsmoe wu
HENpSIMOE  pa3BuUTUE», «JIBOitHOE
OIUIOJOTBOPEHUE Y  LIBETKOBBIX
pacTeHuin»

Oylacromepsl, MOpyJia, O1acTya,
OnacTonenb, racTpyia, Heupyia,
OpraHoreHes; 3apO/IbIIIEBEIC
JMCTKH: IKTOJIepMa, Me30IepMa,
DHTO/IEPMA;

nocTAMOpPHOHANIBHOE pa3BUTHE:

npsiMoe u HETpsAMOe
(JITMYUHOYHOE); MeTraMmopdo3,
Meracropa, MUKPOCIIOPA,

MBUIBIIEBOE  3€PHO, CIIEPMUHU,
3apOJIBIIEBbIA MENIOK, IBOMHOE

OILJIOZIOTBOPEHHE.
Onpenensrtpb STaIbI
AMOPHOHATIEHOTO pa3BUTHS

XOpJAOBBIX Ha  CXeMax u
mpemapaTax M ONHUCHIBATh
IPOILIECChl, TMPOUCXOSIINE Ha
KaxaoMm otarne. CpaBHUBATh
NepUobl OHTOTEHE3a; MPSIMOE U
HEMPSIMOe (JTMYMHOYHOE)
MOCTAMOPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIIA YeNIOBeKa M JPYTUX

XOP/IOBBIX.
OOBICHATD OHMOJIOrUYECKOE
3HAUEHUE pa3BUTHUS c

MeTamopd030M; OTpHUIIATEIHHOE
BJIIMSIHHE aJKOI0JIsI, HUKOTHHA U
JIPYTUX TePATOTCHHBIX (PAKTOPOB
Ha pa3BUTHE 3apOoIbIIa
YyeJIoBeKa.

OnuceiBaTh MpOLECC ABOWHOTO
OIUIOJJOTBOPEHUSI Y IIBETKOBBIX
pacTeHui

HacsiencTrBeHHOCTh M H3MEHYMBOCTH OPraHU3MoB (8 4)

T'enetuka —
HayKa

[IpenmMer u 3aa4u TEHETUKH.
o | Ponps nuronoruu u sMOpuonoruu B

HacCJICACTBEHHOCTH CTaHOBJICHHUH T'CHCTHUKU. BKJ'Ia,Z[

1 UBMEHYHUBOCTHU

POCCHUICKHX U 3apyOexHBIX YUEHBIX

B PAa3BUTHUC TI'CHCTUKMU. MCTOI[I:I

PackpsiBath cozepKaHue
TEPMHHOB W TIOHSTHH: TEH,
r€HOM, TeHOTHIN, (HEHOTHII,
XPOMOCOMBI, aJIJICIbHBIE TEHBI
(anmnenn), TOMO3HIOTa,




TE€HETUKHU (rubpuI0IOTNYECKUH,

LHUTOTCHETUYECKUH, MOJIEKYISIPHO-

TEHETUYECKUI).

OCHOBHBIE TE€HETUYECKUE TOHSATHSL.
I'enernueckas CUMBOJIUKA,
UCIOJIb3yeMast B cxemax
CKpEIIMBaHUIA.

JeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. MopraH,
H. W. Basunos, C. C. YerBepukos,

H. B. Tumogees-Pecosckuii.
O6opynoBanue: MO/JIeITh-
aNTUTAKAIUS «MoHorudpuHOE

CKpeluBanue», repbapuii «I'opox
OCEBHON)

rETEPO3UroTa,  JOMUHAHTHBIN

npusHak (T€H), peLecCUBHBIN

npusHak (reH), 4ucras JIMHMS,

ruopu.

[Tepeuuncnars u
XapaKkTepu30BaTh METO/IBI
TeHETUKHU: THOPUIOJIOTHUECKUIA,
UTOTEHETUYECKUH,

MOJICKYJIIPHO-TEHETUUECKUH;
JIOMUHAHTHBIE U PELECCUBHbBIC

[IpU3HAKU pacTeHui u
KUBOTHBIX.
Ilonp3oBaTscs T€HETUYECKOU

TEPMHUHOJIOTUEH M CHUMBOJIMKOH
JUIA  3alydCyd  TEeHOTUIIMYECKUX
CXEM CKpEIIMBaHUS

3aKOHOMEPHOCTH 3aKOHOMEPHOCTHU HacnenoBanus | PackpsiBarh coJiepKaHue
HacJIeA0BaHUs IIPU3HAKOB, YCTAHOBJICHHBIE TEPMHHOB u MOHSITUH:
IPU3HAKOB. I Mengenem. MoHOTHOPUIHOE | MOHOTHOPHIHOE CKpEIIUBAHHE,
Monorubpuanoe CKpeIlMBaHKE. 3aKOH eIMHO00pa3usl | PEHOTUIINYECKUE IPYIIBI,
CKpELIMBaHHE ruOpUZOB  MEPBOTO  IMOKOJIEHUS. | THOPUIO0IOTMYECKUN METO/I,
[IpaBuno nOMUHHUpPOBaHUA. 3aKOH | YUCThIE JIUHUU, JOMHUHHUPOBAHUE
paciienieHust Mpu3HakoB. ' unore3a | reHoB  (IIOJTHOE,  HEIOJHOE),
YUCTOTHI raMeT. [1oHOoe 1 HenoIHOE | pacIICIUIEHUE B IIOTOMCTBE.
JOMUHUpPOBaHUE. J[eMOHCTpauu: OnuceiBath METOJIUKY
[Toptpersr: I'. Mennens. nposeaeus  I.  Mennenem
Tabmuie! u CXEMBI: | OIIBITOB 1o U3Y4YECHUIO
«MoHOTHOpUIHOE CKpEeIIMBaHWE W | HACIEAOBAaHUS  OJHOM  Hapbl
€ro IUTOTCHETHYECKass OCHOBay», | IPU3HAKOB y TOPOXa IIOCEBHOIO.
«3akoH  paclierieHuss U ero | PackpsiBath coJiep)KaHue
LIUTOT€HETUYECKAst OCHOBA», «3aKOH | 3aKOHOB enHO00pa3us
YUCTOTHI TAMETY. rUOpUIOB MEPBOTO MOKOJICHUS U
Ob6opynoBanue: MOJIEIIN- | 3aKOHA pacIleIeHHUs.
ANIUIMKALNA «Mounorubpuanoe | OObSICHITh TUNOTE3Y YHCTOTHI
CKpELIUBaHHEY, «Henonxoe | ramer.  3amMchIBaTH ~ CXEMBI
JOMUHUPOBAHUEY, repbapuii | MOHOTUOPUTHOTO CKPELTUBAHUS,
«I"opox moceBHON» OOBSICHATH €r0 IUTOJIOTHYECKUE
OCHOBBI U pelllaTh FEHETUUECKUE
3aJjayd  HAa  MOHOTHMOpHUAHOE
CKpeIIMBaHHe
Jurnbpumnoe JurubpuaHoe ckpenmBanne. 3aKoH | PackpsiBath COJIepIKaHUE
CKpELIMBaHNUE. HE3aBUCHUMOTO HAaCJEeJI0BAHUS | TEPMUHOB u MOHSITHIA:
3akoH MIPU3HAKOB. [{uTorenetnueckue | TUruOpUIHOE CKpELIMBAaHHUE,
HE3aBUCUMOTIO OCHOBBI JUTHOPHUIHOTO | aHAIM3UPYIOIIEEe CKPEIIMBaHUE.
cKpemuBaHud.  AHamusupyromee | OnucsiBaTh onbITHl I'. Mennens




HacleA0BaHUs CKpElIMBaHUE. Hcnonb3oBanue | 10 HW3YYEHUIO HACJIEIOBAHMS
MIPU3HAKOB QHAIM3UPYIONIETO  CKpEUIMBaHUs | ABYX Map MPU3HAKOB y ropoxa
JUTSL OTIPEJICIICHUSI TEHOTUIIA OCOOU. | TIOCEBHOTO. PackpriBaTh
JemoHCTpanuu: cojiepKaHue 3aKOHa
[Toptpetsr: I'. Menaens. HE3aBUCUMOI'O  HacJeJOBaHUs
Tabmuipl u cxemsbl: «JluruOpunHoe | MPU3HAKOB. [TpumeHsTh
ckpemuBanue», «lluTojgoruueckue | MaTeMaTUYeCcKUd  pacueT ¢
OCHOBBI JUTHOPHUIHOTO | TOMOIIBIO MeToa
CKPCILLIMBAHUS». O6opynoBaHue: | IEPEMHOXKEHUSI BEPOATHOCTEH U
MOJI€JIb- anTUIMKALUs | 3aMMUCh c MTOMOILIbIO
«lurubpuiHOE CKpPEIIUBAHUE) (ECHOTUMHMYECKUX  PaAJUKAJIOB
pacHICIUIeHUs]  MPU3HAKOB Y
MOTOMKOB 10  (EeHOTUNy U
TeHOTHUITY.
3anuceBaTh CXEMBbI
TUTHOPHUIHOTO  CKpEIIMBaHMUS,
OOBSACHATH €ro IUTOJOTHYECKUE
OCHOBBI M PEIIaTh TEHETUUYECKUE
3a1auun Ha JTUTHOPHUTHOE
CKpEIIMBaHNE
Cuermnnennoe CuermnneHHoe HacnenoBaHue | PackpniBaTh coJiep:KaHue
HACJIeJOBaHHE npu3HakoB. Pa6ora T. Moprana no | TepMHUHOB u MOHSITHIA:
MIPU3HAKOB CUEIJICHHOMY HAaCIIEJOBAaHUIO | CUEIJIEHHOE HacJe10BaHUe
reHoB. HapymeHue  cuernieHus | IPU3HAKOB, pexoMOuHaIus

T€HOB B PE3YJIbTATE KPOCCHUHIOBEPA.
XpomocoMHas TEOpUs
HAaCJIEACTBEHHOCTH.

I'eneTnyeckue KapThl.
JeMoHCTpauuu:

[Toptpetsr: T. Mopras.

Tabmuubl u  cxembl: «Meio3y,
«l'eHeTHYECKUE KapThl PACTEHUH,

KUBOTHBIX " YeIIOBEKaY,
«B3anmopeilicTBue aJIEIbHBIX
TEHOBY. OGopynoBanue:
MHUKpoInpemnapar «Jpozoduna»

(HopMma, MmyTaruu (OpMbI KPBUIHEB U
OKpAaCKH TeJla), MUKPOCKOII, MOJIeITb-

aTNTUTHKAITHS «[lepexpéct
XPOMOCOM.

JlabopaTtopHble H MPAKTUYECKUE
paboTHI:

JlabopaTopHnass  pabora Ne 5.
«3yuenue pe3yJIbTaTOB

MOHOTHOPUIHOTO W JUTHOPHUIHOTO

F€HOB, TEHETHUYECKHUE KapThl
XpOMOCOM, MOPraHuja.
Ha3siBaTh OCHOBHEIC TTOJI0KECHHUS
XPOMOCOMHOM TEOpUH
HaciencrseHHoctu T. Moprana;
pacKpbIBaTh cozepKaHue
paboret  T. Moprasa 10
CLEIUICHHOMY  HAcCJIeI0BaHUIO
FEHOB WU TNPUYMHBI HAPYLIECHUS
CLHEIUICHUSI ~ MEXIy T'E€HaMH.
3anuceBaTh CXEMBI
CKpPEIIMBAaHMS MPU CUEIUIEHHOM
HacJIeIOBaHNH, 00BSICHITH
MPUYMHBI PEKOMOWHAIIUN TE€HOB,
OIPENENATH YHCJIIO rpyIn
CLUEIUICHUSI  TI€HOB;  pellaTh
FeHETUYECKUE 3aJaun Ha
CIICIUICHHOC HaCJICIOBaHUE




CKpeUIMBaHUA Yy JApo30(duiasl Ha
rOTOBBIX MUKpOIIpenapaTax»

I'enernka nona. | ['eneruka moma.  XpomocomHoe | PackpbiBaTh coAepKaHue
HacnenoBanue omnpeneraeHue 1ojia. AyTOCOMBI W | TEPMHUHOB u MOHSATHUHM:
MIPU3HAKOB, 10JIOBBIE XPOMOCOMBI. | XpOMOCOMHBIN Habop,
CUEIJIEHHBIX ¢ | 'omorameTHpie U reTreporaMeTHbIE | ayTOCOMBI, IIOJIOBBIE
I0JIOM OpraHU3MBI. XPOMOCOMBI, rOMOTraMETHBII
Hacnenosanue MPU3HAKOB, | [10JI, [E€TEPOTaMETHBIA  MOJI,
CUEIUICHHBIX C IOJIOM. CLECIICHHOE c IOJIOM

JeMoHcTpanuu: HACJICIOBAHUE TPU3HAKOB.
[Moptpetsr: I'. Mennens, T. Mopras, | OObSICHATH LIUTOJIOTUYECKUE
H.M. BaBunos. OCHOBBI XPOMOCOMHOTO
Tabmuipt u  cxembl: «['eHeTHKa | MEXaHHU3Ma OMpPEIEICHUS 1oAY
rnosia, «3aKOHOMEPHOCTH | PA3IUYHBIX OpraHU3MOB.
HacjneAoBaHUs, cLEIUIeHHOro ¢ | CpaBHUBaTh  3aKOHOMEPHOCTHU
nonom», «Kapuotunsl yenoBeka M | HacIeJOBaHUs IIPU3HAKOB,
YKUBOTHBIX)» CLEIUICHHBIX U HE CLIEIJIEHHBIX C
nojaoMm. Pemare reHeTu4yeckue
3a7a4u Ha HACJIEIOBAHUE
CLEIUICHHBIX C [TOJIOM ITPU3HAKOB
H3MeHYnBOCTS. HN3mMeH4nBOCTS. Buner | PackpsiBath COJIepKaHue
HenacnenctBeHHass | M3BMEHUYMBOCTU: HEHACIEACTBEHHAs | TEPMUHOB u MOHSATHUH:
W3MEHYHUBOCTh U HacieACTBeHHass. Poyib cpenbl B | ©BMEHUMBOCTD, HACJIEACTBEHHAs

HEHACIIEACTBEHHON W3MEHYUBOCTH.
XapakTepucTrka
MOJIU(PHUKAITMOHHON N3MEHUYHBOCTH.
BapnannonHnslit pan u
BapuanMoHHasg  Kpusasi. Hopma
peakuuun IIpU3HAKA.
KonnuecTBeHHBIE M Ka4eCTBEHHBIE
IIPU3HAKK M HMX HOpPMa pEaKiuu.
CaoiicTBa MOIU(UKAITTOHHON
W3MEHYMBOCTH. J[eMOHCTpanuu:
Tabmuiel ©  CXEMBI: «Buapr

W3MEHYHBOCTH,
«MoauduxanmoHHas
U3MEHYHBOCTDY.

JlaGopaTtopHble U MpaKTHYECKUE
paboThI:

Jlabopatopnass pabora Ne 6.
«M3yueHue Mo (DUKAITIOHHOM
W3MEHYHBOCTH, MOCTPOSHHE
BapHaLlMOHHOTO psna u

BapHallMOHHOW KPUBOM»

U3MEHYUBOCTb,
HEHAaCJIeJICTBEHHAS
U3MEHYHBOCTb,

Mo (pUKAITMOHHAS
W3MEHYUBOCTh, BapHAIIMOHHBIN
psiA, BapHaHTa, BapUalMOHHAS
KpHUBasi, MPU3HAK, HOpMa
peakuuy, KOJIUYECTBEHHbIE U
KaueCTBEHHbIE MIPU3HAKY.
Knaccudumupoarts BH/IBI
W3MEHUYUBOCTH W BBISBIATH HMX
OHoI0rnYecKre 0COOEHHOCTH.
[Tepeuncnars CBOIICTBa
MO (UKAITIOHHOM
W3MEHUYUBOCTH U OOBSICHITH €&
3HaUY€HHE JUIsi  OPraHHU3MOB.
Paznuuare KOJIMYECTBEHHBIE U
KaueCTBEHHBIC MIPU3HAKY;
CTPOUTHh BapUAIMOHHBIA  PSI,
BapHAaIlOHHYIO KPHUBYIO,
BBIUUCIIATh CpeHee 3HauyeHue
MpHU3HaKa




Hacnencrsennas
U3MEHYUBOCTH

HacnencrBennas, 150301
TeHOTHUIINYECKas U3MEHYUBOCTb.
KomOunatuBHas W3MEHYHBOCTb.

Mei103 1 0JIOBOI MPOLIECC - OCHOBA
KOMOMHATUBHON WU3MEHYHUBOCTH.
MyTanmonHasi "3MEHUYUBOCTb.
Knaccudukanus Myrarnuii: TeHHBIE,
XPOMOCOMHBIE, FTEHOMHBIE.
YacTtora W NOpHUYMHBI MYTallUH.
MyTtareHHsie paKTOpBHI.

3aKkOH TOMOJIOTMYECKHUX pSAJOB B
HACJIEICTBEHHON U3MEHUYHUBOCTH

H. U. Basunoa. BresnepHas

HAaCJIEACTBEHHOCTh U U3MEHYUBOCTD.
JlemoHcTpamuu:
Iloptpeter: I'. nme ®puz, H. H.

BaBuioB. TaOmumpl W CXEMBIL:

«MYTaIII/IOHHaFI U3MCHYHNBOCTB».

PackpsiBathb coaepKaHue

TEpPMHUHOB u MOHATUM:
HACJIEACTBEHHAsl WU3MEHYUBOCTD,
KOMOWHATHBHAsA H3MEHUYUBOCTD,
MyTallUOHHAas  W3MEHYUBOCTb,
TCHHBIE,

T'CHOMHBIC,

MyTaHT,  MyTaluu:
XPOMOCOMHBIE,
NOJIMIUIONJUS,  AHEYIUIOUAMS,
MYyTareHsbl. XapakTepHu3oBaTh
HACJIEICTBEHHYIO

M3MEHYMBOCTD; (POpMyTUpOBATH
3aKOH TOMOJIOTUYECKUX DPSAOB B
HACJIEACTBEHHOW W3MEHYMBOCTHU

H. 1. BaBuiioBa u 00BACHATE €r0

3HauyeHWe i1 OHOJIOTMH U
cenekuun. KnaccudunupoBaTh
MYyTallUu: TeHHEIE,
XPOMOCOMHBIE, TEHOMHBIE U

Ob6opynoBanue: MUKPOCKOII, | IPUBOJUTH IPUMEPBI MyTaLIUH.
MUKpoIpemnapar «lpozoduna» | OOBACHITH IPUYUHBI
(HOpMa, MmyTaruu (POPMBI KPBUTEEB M | BOSHUKHOBEHUSI MYTAIlUi, POJb
OKpacka Tena); KOMHATHBIE | (PaKTOPOB-MYTareHoB.
pacteHus ¢ necTtpod okpackod | CpaBHHBaThb BHJABl MYyTallUid;
JIUCTHEB. BBISIBIISTH MIPUYUHBI
JlaGopaTtopHble ¥ TMpaKTUYECKUE | HACIIEACTBEHHONW U3MEHYMBOCTH,
paboThI: HMCTOYHHUKHU MYyTareHoB B
JlabopatopHas  pabora Ne 7. | okpyxaromieit cpesie (KOCBEHHO).
«AHanu3 MyTanuil y 1po3oduiisl Ha | XapakTepu3oBaTh BHESAIEPHYIO
TOTOBBIX MUKPOTIpETapaTax» HACJIEICTBEHHOCTh U
U3MEHYUBOCTh

I'enetuka yenoBeka | I'eneruka uyenoBeka. Kapuorun | PackpbiBath coJiepXKaHue
YeJI0BEKA. TEPMUHOB U TIOHATHI: KApUOTHUIT
OCHOBHbIE ~ METOJbl ~ T'E€HETUKH | YEJIIOBEKA, LUTOrC€HETUUYECKUI
yeJIoBeKa: T€HCATOTHYCCKUM, | METOJI, TeHEaJOTrNUeCKUN METO/I,
OJIM3HEIOBBIN, ITUTOTCHETUYECKHH, | POJIOCIOBHEIE, OJIM3HELOBBIA
OMOXUMUYECKHH, MOJIEKYJISIPHO- | METOJ, HaCJIe/ICTBEHHBIE
TeHETUYECKUH. CoBpemeHHoe | 601e3HU:  (MOHOT€HHbIE,  C
oIpezesIeHne TE€HOTHMA: | HACJIEACTBEHHOMN
IIOJIHOTEHOMHOE ~ CEKBEHUPOBAHUE, | IPEIPACIIONOKEHHOCTBIO,
T€HOTUIMUPOBAHUE, B TOM YHUCJIE C | XPOMOCOMHBIE), MEIUKO-
TIOMOIIIBIO [1L[P-ananu3a. | reHeTH4YeECKOE
Hacnencreennsie 3a00JsieBaHUs | KOHCYJIbTHPOBAHHUE.
YeJIOBEKa: TeHHBIE 6ome3nw, | [lepeuncnarp 0COOCHHOCTH
0011e3HU c HACJIEJICTBEHHON | U3yYeHHs] TEHETUKU 4YEJIOBEKa;

MPEIPACIOI0KEHHOCTBIO,

MIPUBOJIUTH MPUMEPHI




XPOMOCOMHBIE 00J1e3HH.

ComaTtnueckue U T€HEpaTUBHBIC
CTBONIOBBIE  KIIETKHU.
obpaza

JUAardioCTHKH,

MyTaIuu.
[IpuHUMnBEL  310pOBOrO
KHU3HHU,

popUIaKTUKH u
reHeTH4ecKkux OoliesHeil. Menuko-

TCHCTUYCCKOC KOHCYJIIBTHPOBAHUC.

JICUCHUA

3HayeHnEe MEIUIIMHCKON T€HETUKHU B
MpeA0TBpALICHUN u JICYEHNHU
T€HETUYECKHUX 3a00JIeBaHUI
YyeJIoBeKa.

JlemoHcTpauu:

Tabmunel u cxeMsl: «Hacnegosanue
pesyc-pakTopay, «l'eHeTuka rpymnmn

KpOBHW».

JlabopaTropHble H MpPaKTHYCCKUE
paboTHI:

[Ipaktnyeckas pabora Ne 2.
«CoctaBiieHue u aHaIu3

POOOCIOBHBIX YCIIOBCKA»

HACJIEeICTBEHHBIX OoJiesHei

4eJI0BEKa, XapaKTepu30BaTh

METOABl WX  TNPO(UIAKTHKH;

000CHOBBIBATh 3HAaYCHUE
MEIUKO-TEeHEeTHIECKOTO
KOHCYJbTHPOBAHUSI.

BBIABIATE UM CpaBHUBATh MEXKIY
coboit JOMHHAHTHBIE u
pelLecCUBHbBIE NPU3HAKH
YeJI0BEKa.

CocTaBiATh M aHaJIU3UPOBATH

POOOCIOBHBIC UCJIOBCKA

CeJiek1iusi OPraHU3MoOB, OCHOBbI OHOTEXHOJ10THH (3 1)

Cernexiyst Kak Hayka
U IIporecc

CeJ'IeKI_[I/ISI KaK HaykKa W IIponecc.

3apoxaeHue CEJIeKLIUU u
nomectukanus. Yuenue H. .
BaBuiioBa o 1ieHTpax MHOroo0pasus
U TPOUCXOXKIEHUS  KYJIbTYPHBIX
pacTeHui.

Lentpsr MIPOUCXOXKICHUS
JIOMAIIIHUX KUBOTHBIX.

Copr, nopoJa, HITaMM.
JeMoHCTpauuu:

[Toptpetsr: H. 1. BaBuios.
Tabmuis! u cxembl: kapta «LleHTpsl
MHOT000pasusi U MPOUCXOXKICHUS
KYJIbTYPHBIX pacTeHuid», «Ilopobl
JOMAIIHUX  KMUBOTHBIX»,
KYJIbTYPHBIX PACTCHUID.
Ob6opynoBaHue: MyJSDKU IUIOJIOB U
KOPHEIUIOZIOB  JUKUX  (opM U
KYJbTYPHBIX COPTOB PACTEHMIA;

«Copta

repOapuii «CenbCKOXO03sICTBEHHBIE
pacTeHus»

PaCKpLIBaTL COJCPpIKaHne
TEPMHUHOB U TIOHSTHIA: CCJICKII M,

copT, nopoja, [ITaMM,
JOMECTHUKalusA, I
OoaoMalllHUBaHUEC, LHCHTPEBI
MHOT000pa3ust "
MPOUCXOXKACHUS  KYJIbTYpPHBIX
pacTeHui u KUBOTHBIX,

FI/I6pI/II[I/I3aLII/I$[, I/ICKyCCTBCHHBIﬁ
0T60p. HazeiBaTh u CpaBHHUBATb

OCHOBHBIE  JTambl  Pa3BUTHS
CEJICKIIHH.

WN3znarate  yuenue H. W
Basuiosa 0 LEHTpax
MPOUCXOXKACHUS  KYJbTYPHBIX
pacTeHuit; pa3nuyaTh HEHTPHI Ha
KapTe MHUpa, CBA3BIBaThH HX
MECTONOJIOXKEHUE C ovaramu
BO3HUKHOBEHMSI  JPEBHEUIINX
[ABWJIN3AIUHA.

CpaBHUBaTh cOpTa KyJIbTYpPHBIX
pacTeHuid, MOPOAbl JTOMAILTHUX
JKUBOTHBIX M UX JUKUX MPEIKOB.




OI.[CHI/IBaTB POJib CCJICKIIMU B

Metonasl u
JOCTHYKEHHUS
CEJICKIIUU PACTCHUM
M KUBOTHBIX

CoBpeMEeHHBIE METO/IbI CEJIEKIUU.
MaccoBelii W HMHAWBUIYaJTbHBIN
OTOOpBI B CENIEKIIMM DPACTEHUN W
KUBOTHBIX. OLIEHKA 3KCTEphepa.
biu3kopoicTBEHHOE CKpeIBaHUE -
WHOPUTUHT. Uucras JIUHUSL
CkpeluBaHue YUCTHIX JIMHUM.
I'erepo3uc, wim rubpuaHas Cuia.
HeponcrtBenHoe  ckpemuBaHue -
ayTOPUIUHT. Otnanénnas
rudpuan3aIys u e€ ycrexu.
HckyccTBeHHBIM ~ MyTareHes |
MOJTyYeHUE MOJIUTJIOUIOB.
JIoCTIKEHHST CENEKIIMM PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHHU3MOB.
JeMoHcTpanuu:

[Toprpersr: U. B. Muuypun, I'. JI.
Kapneuenko, M. ®. IBaHos.
Tabmumer 1 cxembl: «OTnaneHHas
THOpUAM3AITHSY, «PaboTb1
akagemnka M. @. Hsanosay,
«Ilomummonausiy.  OO6opynoBaHHE:
MYJSDKH  TIJIOJIOB M KOPHEIUIOI0B
TUKUX (OPM U KYJTBTYPHBIX COPTOB
pacTeHui.

obecrieueHNH
MPOAOBOJILCTBEHHOMN
0€30I1aCHOCTH Y€JIOBEUYECTBA
PackpbiBaTh COJICpIKaHUe
TEPMHHOB u MTOHSTHIA:
HCKYCCTBCHHBIN otoop,
MacCCOBBIT otoop,
WHIUBU1yaJIbHBIN ot0op,

SKCTEphEpP, OIN3KOPOACTBEHHOE
CKpCIIMBAaHHUC, YUCTasA JIMHUAA,
reTeposic, HEPOJCTBEHHOE
CKpEIIMBAaHHUE, WCKYCCTBEHHBIN

MyTareHes, MOJUATUIOUIBI.
CpaBHHBaTh dhopmbl
HCKYCCTBEHHOT'O otbopa
(maccoBoro u
WHUBUIYAITBHOTO), BHUIBI
rUOpU 3T

(6IIM3KOPOICTBEHHOM u
OT/IAJICHHOM ), CIOCOOBI
MOJTy4eHUs MOJIUIUIOUIOB.
[TpuBoIUTH IPUMEPHI
JIOCTYKECHHI CeIeKIUU

pacTeHUH U KUBOTHBIX

buotexHonorus kak
OTpaciib
IIPOU3BOJICTBA

buorexHonoruss ~ kKak  OTpacib
MIPOU3BOACTBA. ['€HHAs MHXKEHEPHS.
Otanbl CO3/1aHUs PEKOMOWHAHTHOM
JAHK wm TpaHCreHHBIX OpPraHu3MOB.
Knerounas nnxenepus. Knerounsie

KYJBTYpBI. MukpoKIIOHaIbHOE
Pa3sMHOXXEHHE pacTeHui.
Knonuposanue
BBICOKOIIPOTYKTUBHBIX

CEJIbCKOX 035 CTBEHHBIX
OpPraHM3MOB. OKOJIOTUYECKHE U
sTuueckue mpobinempl. MO —
TeHETUYECKH MOJU(UIIPOBAHHbBIE
OpraHU3MBI.

JleMoHcTpanuu:

PaCKpLIBaTL COJCPpIKaHnC
TCPMHUHOB u TIOHSATHUH:
6I/IOT6XHOJ'IOFI/I$I, KJICTOYHasa

WHXXEHepusl, TeHHAas UHXKEHEepUs,
KJIIOHUPOBaHWE,  TpaHCTEHHbIE
oprauu3mel, 'MO (reHernuecku
Mou(pUIIIpOBaHHbBIE

OpraHu3Mbl). XapaKTepU30BaTh
OMOTEXHOJIOTHI0O Kak OTpacib
IIPOU3BOJICTBA, OCHOBHBIE
JOCTH)KEHUSI OMOTEXHOJIOTUU B

obnactu MIPOMBIIIIIICHHOCTH,
CEIJIbCKOTO XO03sI1ICTBA 51
MEAUIIUHBI.

[Tepeuncnars u

XapaKTCPU30BaTh OCHOBHBIC




Tabmuupt u  cxembl: «OOBEKTHI | METOJIBI u TOCTHIKEHHUS
OMOTEXHOJIOTHNY, «Krnetounsle | OMOUHKEHEPHH.

KyIbTyppl W KIOHHpOBaHHUE», | OOCYKHaTh HKOJOTHYECKUE U
«KoHCTpynpoBaHHEe U  MEPEHOC | 3TUYECKHUE ACHEKTHl HEKOTOPBIX

T'CHOB, XPOMOCOM)» UCCIIC/IOBAaHU B 0O0JIaCTH
OMOTEXHOJIOTHH (KIIOHUPOBAHMUS,
HCKYCCTBEHHOTO
OILJIOJIOTBOPEHHS,
HAIPaBIEHHOTO WU3MEHEHUS
reHoMa u CO3IaHHUS

TpPaHCTE€HHBIX OPTaHU3MOB)

PesepBHoe Bpems (1 1)

OJIEKTPOHHBIE OBPA30OBATEJIbHBIE PECYPCBbI:

v’ http://nrc.edu.ru/est/rd/index.html  «buomoruyeckas KapTMHa MUpa». 31€Ch  MOXKHO
MO3HAKOMHUTBCS C HJECH SBOJIIOIMK JKABOW Mpupoabl, Teopueir Y. JlapBuHa, 3aKOHaMH
HACJICJICTBEHHOCTH, KOHIICTIIIUCH MPOUCXOXKIACHUS JKU3HU, PA3BUTHEM JKH3HH Ha 3eMIIe;
POUCXOKICHUEM YeIOBEeKa, aHTPOIIOIOTHEH KaK HAyKOM.

v http://www.floranimal.ru «<FLORANIMAL — pacrenus u skuBoTHBIE». OOBEMHBIN pecypc, B
KOTOPOM COJIEPIKATCsl CBEJICHUS O MHOYKECTBE )KUBOTHBIX U PAaCTEeHHI tuiaHeTsl. MHbopManus
pacrosiokeHa 1o aapaBUTy B COMPOBOXKIACTCS [IBETHBIMH HILTIOCTPAIHSIMH.



http://nrc.edu.ru/est/r4/index.html
http://www.floranimal.ru/

