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COJIEP)KAHUE

IlosscHuTensHAS 3amMCcKa
Coneprxanue oOyueHHs

10 knacc
[Tnanupyembie pe3yabTaThl OCBOSHUS ITPOIPaAMMBI 10 OHOJIOTHH Ha YPOBHE
cpexHero o0mero oopazoBaHus

JIMYHOCTHBIE PE3yIbTATHI

MertanpeaMeTHbIe Pe3yIIbTaThl

[IpenmeTHbIe pe3ysIbTaThl
TeMmarnueckoe IIaHuPOBAHUE

10 knacc

Pabouas mporpamma no yue6HOMy npeamety «buonorus» (6a30Bbli ypoBeHb) (HpeaMeTHast
obnacth «EcTecTBEeHHO-Hay4YHbIE NTPEAMETHI») (Jajiee COOTBETCTBEHHO — MporpaMma 1no OMoJioruu,
OMOJIOTHSI) BKIIIOYAET TMOSCHUTENBHYIO 3allMCKy, COJepKaHue OOydeHHs, IUIaHUpyeMbIe
pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHH, TEMAaTHIECKOE TUTAHUPOBAHHE.

[losicHuTenbHass 3amucka OTpakaeT oOmMe 1ead ¢ 3aJa4d  HM3y4deHUs OHOJIOTHH,
XapaKTePUCTUKY TICHXOJOTHUECKUX TNPEANOCHUIOK K €€ H3YU4eHHIO OOYYaloNIMMHCS, MECTO B
CTpYKType Y4eOHOro TIulaHa, a TakkKe TMOIXOABl K OTOOpY COJIEpIKaHWs, K OMpPEIeTICHHIO
TUTAHUPYEMBIX PE3yIbTaTOB.

Copneprxanrie 00Oy4eHHUs] pacKphIBaeT COJEpKaTeNIbHBIC JIMHUH, KOTOPBIE MPEUIaratoTcs s
00s13aTeTFHOTO U3YYCHHSI B KaXKJIOM KJIacCe Ha YPOBHE CpeIHero o0Iero oopa3oBaHusl.

[Inanupyemble pe3yabTaThl OCBOEHHUS IMPOrpPaMMbl MO OHOJOTMHM BKJIIOYAIOT JIMYHOCTHBIE,
MeTanpeaMeTHbIe pe3ylbTaThl 3a BeCh IMEpHoJ OOydeHHs Ha YpPOBHE CpEeAHEro oOmIero
00pa3zoBaHus, a TaKXKE MPEIMETHBIE JOCTHKEHUS 00yJaromerocs 3a Kak bl roJ] oOydeHus.

IHOACHUTEJIbHAA 3AIIMCKA

[Tpu paszpaboTke MIPOTrpaMMBbI o OuoJIornu TEOPETHYECKYIO OCHOBY IS
oTpeNieJIeHUsT TIOIX0I0B K (POPMUPOBAHUIO CONEp)KaHHUS yd4eOHOTO TpeaMeTra
«buonorusa» COCTaBWJIN: KOHIIENITyaJIbHbIE IOJIOKEHUS dI'ocC COOo

B3aUMOOOYCIIOBJIIEHHOCTH LIEJEH, COJCp)KaHMs, Pe3ylbTaToB OOydeHUs M TpeOOBaHWH K YPOBHIO
MOJITOTOBKHM BBITYCKHUKOB, IIOJIOKEHHS 00 OOMMX LeNsAX W NPUHIMNAX, XapaKTePH3YIOIIUX
COBPEMEHHOE COCTOSHHE CHCTEMBI CpeaHero obuiero oopasoBanus B Poccuiickoii denepanuu, a
TaKke MNOJOXKeHHs o crenupuke Ouonoruy, €€ 3HAYCHUH B IO3HAHUM JKUBOM IPUPOJBI U
o0ecreyeHn CyILIeCTBOBaHMUs 4YesoBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM — IOJIOXKEHUAM
OTIpeeTICHbl OCHOBHBIE (YHKIIMH IPOTPaMMBbI 10 OHOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo Owosiormu Aa€r MpeAcTaBICHHE O LENsiX, 00 oOmieil crpaternu oOy4eHus,
BOCIIUTAHUS W PA3BUTHS OOYYAIOIIMXCS CPEICTBAMU Yy4eOHOTO IpeaMmera

«buonorust», omnpexenseTr o00s3aTeNbHOE MPEAMETHOE COAEP)KAHHE, €ro  CTPYKTYpY,
pacmpezeneHue 1o paszieinaM U TeMaM, PEKOMEHIYEMYIO TOCJIE0BATEIbHOCTh U3yYeHHs y4eOHOTO
MaTepualia ¢ y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEJIMETHBIX CBs3€H, JOTHKH 00pa30BaTEIbHOTO
mporiecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydJaromMXCsl.

B nmporpamMme 1o GHOJOrMH TakXe YYUTBHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JMYHOCTHBIM,
MeTanpeMeTHBIM U TpPeAMETHBIM pe3ylbTaTaM OOy4yeHus B (OPMUPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-TI03HABaTEeIbHON  JIeATENIbHOCTH/YUeOHbIX  JEWCTBUH  OOydYaroUIMXCs 10 OCBOEHHUIO
coJiepKaHus OMOJIOTHYECKOTO 00pa30BaHuUsI.

B mporpamme mo Owonormm (10 kmacc, 0a30BBIi ypOBEHb) peaM30BaH MPUHIIUI
MPEEeMCTBEHHOCTH B M3y4eHUH Ouosoruu, Onarojgaps dYeMy B HeH NpoCMaTpUBaeTcCs
HaNpaBJICHHOCTh HAa pa3BUTHE 3HAHUM, CBA3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS,  LIEHHOCTHBIX  OPHEHTAlMd  JIMYHOCTH,  SKOJIOTHUYECKOTO  MBILUICHUS,
MPEJCTAaBICHUN O 30pPOBOM 00pa3e KU3HU U OEPEKHBIM OTHOIICHUEM K OKpYXKaroIel MpUpoJHOi
cpene. IloaTomy Hapsiay ¢ uzyueHHeM OOLIEOMOJIOTHUECKUX TEOPUH, a TaKkKe 3HAHUH O CTPOEHF



JKUBBIX CUCTEM PA3HOTO PaHra M CYNIHOCTH OCHOBHBIX MPOTEKAOIIMX B HHUX TMPOILECCOB B
MPOrpaMMeTio OMOJIOTUH YACTIEHO BHUMAaHHUE UCTIONB30BAHUIO TIOTYYCHHBIX 3HAHUH B MOBCEIHEBHOM
KU3HHA JUISI PEUICHWs] TPHUKIATHBIX 3a7ad, B TOM 4YHCIE: NPOPUIAKTHKA HACIEICTBEHHBIX
3a00JIeBaHMIA YEIOBEKA, MEIUKO-TEHETUIECKOTO KOHCYJIBTUPOBAHUS, 000CHOBAHUS 3KOJOTHYECKU
11e1ecO000Pa3HOTo MOBEICHUS B OKPYXKAIOIICH PUPOTHOM Cpefie, aHATN3aBIUSHUS X03SMCTBCHHON
JCSITEILHOCTH 4YelIOBEKa Ha COCTOSIHUE TPUPOIHBIX M HUCKYCCTBEHHBIX DKOCHCTEM. Y CHIICHUE
BHUMAaHUs K TPUKIAJHON HAMpPaBJIICHHOCTH Yy4eOHOTO mpeamera «BHONOTHS) MPOAMKTOBAHO
HEO0OXOTMMOCTBIO 00SCTICUCeHHUsT YCIIOBUN JUISI PEIICHUS OJHOM M3 aKTyallbHBIX 3a/1ad IIKOJEHOTO
Ouoyornyeckoro oOpa3oBaHUs, KOTOpas MpeamnojaraeT (GopMHUpPOBaHHE Y OOYyJarOUIMXCS
CIIOCOOHOCTH a/IalITUPOBATHCS K M3MEHEHUSIM JHHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[TporpamMma 1mo OHOJIOTHH SBISICTCS OPUSHTUPOM JUISI COCTABJICHHS pa00YUX IMPOTPAMM, aBTOPHI
KOTOPBIX MOTYT TMPEIJIOKHUTh CBOW BapHaHT TOCICIOBATCIILHOCTH H3YYCHHUS M CTPYKTYPHI
ydeOHOro MaTepuania, cBO€ BHACHHE Tyred QopmupoBanus y oOyuarommxcsi 10 kmacca
MPEAMETHBIX 3HAHUH, YMEHUW M CIOCOOOB Yy4eOHOUW MAESITENBHOCTH, a TaKKE METOJIUYECKUX
pENIeHUI 3a/1a4 BOCITUTAHUS U PA3BUTHS CPEICTBAMU ydeOHOTO TipenMeTa «broorusy.

buonorus Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHMsI 3aHUMaeT BaxkHoe MecTto. OH
obecnieunBaer (GopMHpOBaHUE Yy OOYdYaIOIIMXCS NPEJCTABICHUNH O HAyyHOM KapTHHE MHpa,
pacimpsieT U 0000IaeT 3HAHUS O KUBOUM MPUPOJE, €€ OTIUYHTEIHHBIX NMPU3HAKAX — YPOBHEBOM
OpraHW3allii H SBOJIONUH, CO3MaéT YCIOBHS JUIS: TIO3HAHHS 3aKOHOB JKMBOW IPHPOJIBI,
dbopmupoBanus (PYHKIIMOHATFHONW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO M 0Oe3omacHOro ooOpasa
YKU3HHU, IKOJIOTUIECKOTO MBIIIIJICHUS, [IECHHOCTHOTO OTHOIICHHUS K )KUBOH TPUPOJIE U YEIOBEKY.

Bonpimoe 3HavueHWe OMOJIOTHSI MMEET TAKKe JUIS PEHICHUS BOCIMTATEIBHBIX W Pa3BUBAIONINX
3a7a4 cpeAHero oOmero oOpa3oBaHMs, CONHATM3AIUMU oOydJarormuxcs. M3ydenue Owosoruu
obOecrieunBaeT yCIOBUSA IS (DOPMHpPOBAHWS HMHTEIUICKTYAJIbHBIX, KOMMYHHKAITHOHHBIX |
MH()OPMAIMOHHBIX HABBIKOB, 3CTETUYCCKON KYJIBTYPBI, CIOCOOCTBYET MHTETPAIIUH OHOJIOTHICCKHX
3HAaHUW C TIPEACTaBIEHUSMH M3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3HUKH, XUMHHU U
reorpajguu. Ha3paHHble TMOJNOXKEHUS O TMpenHa3HadyeHUH YydeOHoro mnpeamera «buonorus»
COCTaBWJIM OCHOBY IS OTIpe/IETIeHHsI TIOJX0J0B K OTOOPY U CTPYKTYPUPOBAHMIO €r0 COJEp>KaHus,
MIPEJICTaBICHHOIO B IPOrpaMMe M0 OHOIOTHH.

Ot6op conmepkanusi yaeOHOoro TpenMera «buosorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UILUN KYJIbTYpOCOOOpPa3HOrO MOJX0/a, B COOTBETCTBHUHM C KOTOPBHIM OOYYaIOUIUECS JOJIKHBI
OCBOWUTH 3HAHHUS W YMEHHMs, 3HAUMMbIE Ui (OPMHUPOBaHUS OOIIEH KyIbTYpHI, OMpEIesIOIIe
aJIecKBaTHOE I[IOBEJCHHUE YeJIOBEKa B OKPYXKAIOIIEeW MPUPOJHON cpele, BOCTpEOOBaHHBIE B
MOBCETHEBHOW JKM3HU M TPAKTUUECKOW aesTenbHOocTH. Ocoboe MecTo B 3TOW CHCTeME 3HAHMM
3aHMMAIOT AJIEMEHTHI COJEPKAHUS, KOTOPBIE CIYKaT OCHOBOM Ui (OPMUPOBAHUS MIPEACTABICHHI
O COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHE MHUpPA U IICHHOCTHBIX OPHEHTALMSX JIMYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3alUK OHMOJOTHYECKOr0 00pa3oBaHUsl.

CTpykTypupoBaHHE COJEp)KaHUs y4eOHOro Marepuana B mporpaMMe Mo OHOJOTHUU
OCYILIECTBIICHO C Y4Y€TOM MPHOPUTETHOTO 3HAYEHHUS 3HAHUK 00 OTIMYMUTEIBHBIX OCOOCHHOCTSIX
KUBOM TpUpOJBI, O €€ YPOBHEBOW OpraHu3allii U SBOJIONUH. B COOTBETCTBUM C 3TUM B
CTpYKType yueOHOro mpeamera «buonorus» BbAETICHBI CIEAYIOUINE COJEp)KaTelIbHbIE JHMHHUU:
«buonorus kak Hayka. MeToapl Hay4HOro mo3HaHUs», «KieTka kak OMOJOrHYecKas CHCTeMay,
«Opranusm Kak ouonorudeckas cucrema», «CucreMa W MHOrooopasue OpPraHUYECKOTO MHUpay,
«OBOJIIOLINS KUBOU MPUPOABD, «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenus yueOHoro mnpeamera «buonorus»» Ha 0a30BOM YpOBHE — OBJAJCHHE
00y4aIOUTUMUCS 3HAHUSMH O CTPYKTYPHO-()YHKIIMOHATFHOW OpPraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra u nmpuoOpeTeHNe YMEHH HCIOIh30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JACUCTBUN B OTHOLICHUH
00BEKTOB KMBOW MPUPOJBI M PEIICHUS Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkeHne 1enu u3ydeHuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM  ypOBHE
obecrnieunBaeTcs pEIIeHUEM CIIEeYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCA CUCTEMBbI 3HAHUW O OWMOJIOTMYECKUX TEOPHSX, YUYCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUiiaX, CIYyKal[UX OCHOBOM 17151 (JOPMUPOBAHUS MIPEACTABICHUI
O €CTEeCTBEHHO-HAyYHOW KapTHHE MHUpPA, O METOJaX HAYYHOTO MO3HAHUSI, CTPOCHUH, MHOTOOOpa3UH
U 0COOEHHOCTSIX KUBBIX CHUCTEM Pa3HOTO YPOBHSI ~ OpraHU3allid, BBIJAIOMIMXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEeIOBAaHUSIXB OMOJIOTHY;



¢dopmupoBanre y OOy4aroOmMXCS TO3HABATENBHBIX, HWHTEJUIEKTYyaIbHBIX M TBOPYECKHX
CIOCOOHOCTEH B IIPOIIECCe aHAIM3a TAHHBIX O MyTSAX Pa3BUTHS B OMOJOIMUHAYYHBIX B3IJISAIO0B, UACH
Y TIOJIXOJIOB K M3YYEHHIO JKMBBIX CUCTEM Pa3HOTO YPOBHS OPraHHU3allly;

CTaHOBJICHHE Yy OOyyaromuxcs oOmed KyabTypbl, (YHKIHMOHAIHHONH I'PAaMOTHOCTH, Pa3BHTHE
YMEHUH OOBSACHATH U OLEHUBATH SIBICHUS OKPY)KAIOLIETO MHUpPA >KMBOM MPUPOJBI Ha OCHOBAHHUH
3HAaHUH U OTBITA, HOJYYECHHBIX IIPH U3YYECHUH OHOJIOTHH;

(dbopmMupoBaHHe y 00YJaIOMIMXCSl YMEHUH HIUTIOCTPUPOBATH 3HAYCHNE OMOJIOTUYECKUX 3HAHUN B
MPAKTUYECKON JEeSITETbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAWIUHCKUX TEXHOJOTHH H
arpoOHOTEXHOJIOTHIA;

BOCIIMTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTM TIO3HAHUS YEJNOBEKOM IKHBOW MPUPOIBI,
HEOO0X0IMMOCTH OEPEeKHOTO OTHOIIEHHS K HEH, COONIOCHHS ITUYECKHX HOPM IPU TMPOBEACHUU
OMOJIOTUYECKUX HUCCIICI0BAaHUM;

OCO3HAHHME IICHHOCTH OHMOJIOTMYECKMX 3HAHWW JUIS TIOBBIMIEHHWS YPOBHS JKOJOTHYECKOU
KYJIBTYPHI, 7151 JOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHMKW W YMEHWH B TOBCEIHEBHOW IKM3HM UIS OLICHKU
MOCIIE/ICTBUN CBOEH JNEATENPHOCTH 10 OTHOIICHHWIO K OKpYXKaromed cpene, cOOCTBEHHOMY
3I0POBBIO, 000CHOBAHHE U COOJIIOICHHE MEP MPOPUITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buonorus», usydaemass Ha 0a30BOM YpOBHE,
SBIISICTCS  OO0SI3aTEBHBIM YY4EOHBIM TIPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW OONacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO0r11iee YMCIIO YacoB, PEKOMEHIOBAHHBIX JIs u3ydeHust Ouosornu B 10 ximacce — 34 gaca (1
4ac B HEJCIIO).

COILEP KXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kKak Hayka

buonorus kak Hayka. CBsi3b OHOJOTMM C OOUIECTBEHHBIMH, TEXHUYECKHUMH U APYTUMU
€CTECTBEHHBIMU Haykamu, ¢uinocodueid, STHUKOH, AICTETUKOW © mpaBoMm. Ponbs Owomoruu B
(hopMUPOBaHUHM COBPEMEHHOM Hay9HOU KapTHHBI MUpa. CrcTeMa OMOJOTHYECKUX HAYK.

Metonpl MO3HaHUS KUBOW MPHUPOAbI (HAOMIOJEHHE, SKCIIEPUMEHT, ONHMCAaHWEe, H3MEpEeHHUe,
KJ1accuuKanus, MoAeTUPOBaHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

Jemoncmpayuu:

Ilopmpemur: Y. Napsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuysl u cxemvi: «MeToIbI MO3HAHUS )KUBOW TIPUPOIBD.

Jlabopamopnwie u npakmuueckue padoomaoi:

[IpakTnueckas pabora Ne 1. «Vcnosib30BaHre pa3InYHbIX METOJIOB MPH U3YYECHUH OHOJOTUYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLUA

XKusble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHusi ouojoruu. OTIUYUE KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPO/IBI.

CpoiicTBa OHMOCHCTEM U UX pa3HOOOpaszue. YPOBHU OpraHU3aluu OMOCHCTEM: MOJEKYJSPHBIN,

KJICTOYHBIH, TKAHCBBIH, OpraHu3MEHHBIH, MOMYJALMOHHO-BHIOBO, 9KOCHUCTEMHBII
(OmoreoneHOTHYECKHUIT), OMOCHEPHBIH.
Hemoncmpayuu:

Tabnuyer u cxemvi: «OCHOBHBIE TPU3HAKH KU3HU», «YPOBHU OpPraHU3alMU KUBOUIPUPOIBI».

Obopyoosanue: moaens Moiekynsl JTHK.

Tema 3. XumMu4eckuii COCTaB U CTPOEHHE KJIETKH

XUMHUECKUI cOCTaB KIETKH. XUMHUYECKUE IEMEHThI: MaKpOJIEMEHThI, MUKpO3JeMeHThl. Boia u
MUHEpaJbHbIE BEIIECTBA.

@OyHKIMM BO/IbI U MUHEPAIbHBIX BellecTB B kKieTke. [lognepkanue ocMoTryeckorobananca.

benku. CocraB u crpoeHue OenKoB. AMHHOKUCIOTHI — MOHOMepbl OenkoB. HezameHumble u
3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIOTHBIH COCTaB. YPOBHHU CTPYKTYpBI OCIKOBOM MOJIEKYIIbI
(mepBUYHAas, BTOpUYHAs, TPETUYHAs W YETBEPTUUHAS CTPYKTypa). XUMHUYECKHE CBOMICTBa OENKOB.
buosornyeckue pyHKIUU OEIKOB.



depMeHThI — Ouonoruueckue Karanu3aTopsl. CTpoeHue GpepMenTa: akTHBHBIN IIEHTp, CyOCcTpaTHas
cneuupuuynoctb. Kodepmentsl. Buramunsl. Orinuuss  (GEepMEHTOB OT  HEOPTaHUYECKUX
KaTaJau3aTopoB.

VYraeBonpl: MOHOcaxapuibl (TJIIOK03a, pubo3a M Je30KcHpubo3a), Aucaxapuisl (caxaposa,
JIAKTO3a) M MoJMcaxapuabl (KpaxMai, TIMKOTeH, IeJUTion03a). buonornueckue GpyHKunun yriaieBoaoB.

Jlumuapr: tpurmuuepuanl, ¢Gochomunuas, crepouasl. [uapodunbHO-THAPO(GOOHBIE CBOKCTBA.
buonornyeckne QyHknmu nunuaoB. CpaBHEHHE YTIIEBOJOB, OCJIKOB M JIMMUAOB KaK HMCTOYHHUKOB
SHEpPruMu.

Hyxneunnosele xucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u ¢pyakuu JHK. Crpoenue u ¢pynkunun PHK. Bunst PHK. AT®: cTpoenue u GpyHKIHN.

Huronorus — Hayka o kietke. Kiuetounast Teopusi — nmpuMep B3auMOJICHCTBUSA UACH 1 (DaKTOB B
Hay4YHOM MO3HaHUU. METOIbl U3yUEHUS KIIETKU.

Knerka kak nemnoctHas »wuBas cucrema. OOlue MNpU3HAKW KIETOK: 3aMKHYTash HapyxXHas
MeMOpaHa, mosiekynsl JJHK kak reneruueckuii anmapar, cuctema cuHTe3a Oenka.

Tunsl  kmeTok:  dykapuoTuyeckas W npokapuotuyeckas.  OCOOEHHOCTHM  CTPOCHHS
MPOKapUOTHYECKOM KiIeTKu. Kierounas crenka Oaktepuil. CTpoeHHE JYKapUOTUYECKOU KIIETKH.
OCHOBHBIE OTINYHS PACTUTEIBHOMN, )KUBOTHOM U IpUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KIETOYHAs CTEHKA, TJIUKOKAIMKC, UX (YHKIHHU.
[Inazmatnueckas wmemOpaHa, €€ cBoiictBa u (QyHknuu. [luTomnazma u e€ opraHoumpl.
OpnnomeMOpannbie opranounabl kietku: OIIC, anmapar ['onbmxku, nusocombl. [losryaBTOHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHJIpPUH, MiacTuabl. [Ipoucxoknenne MUTOXOHApUI U ruiacTul. Bums
wiactuZi. HememOpaHHbIe OpraHOUIBIKJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP, HEHTPUOJIU, PECHUYKH,
KryTUKH. OyHKIUMOPTraHOUIOB KJIETKH. BKitoueHus.

SAnpo — perynaTopHbiii neHTp kieTku. CTpoeHue sfpa: siaepHas 000J0uKa, KapuoIlula3ma,
XPOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEILIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemuer: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos,/[x. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankiun, K.M. bap.

Luacpammor: «PactipeneneHue XMMHYECKHX JJIEMEHTOB B HEXKHMBOU IPUPOICY,

«PacrpeneneHne XMMUYECKHUX 2JIEMEHTOB B )KMBOU IIPUPOIE).

Tabnuyer u cxemoi: «Ilepnonnyeckas Tabnuua XMUMUYECKUX 2JIEMEHTOBY, «CTpoeHune
MOJIEKYJIbl BOJBI», «buocuHTe3 Oenka», «CTpoeHHe MoJieKyibl Oenka», «CTpoeHue pepMeHTay,
«Hyxneunosbie kucnotsl. JJTHK», «Crpoenne monekynsl ATy, «CtpoeHue 3ykapuoTHYECKOM
KJIeTKN», «CTpoeHue )KMBOTHON KIETKNY, «CTpOEHUE PACTUTENIBHON KIETKH», «CTpOeHHE
IIPOKapPUOTUYECKOHN KIETKN», «CTPOCHUE siipa KIETKW», «YTIIEBOIbD», «JIumuubn.

Obopyooeanue: CBETOBOW MUKPOCKOII, 000pyIOBaHHUE AJIs IPOBEIECHHS HAOII0IEHUH, U3MEepEeHHH,
HKCIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX,)KUBOTHBIX U OaKTepUaAJIbHBIX KJIETOK.

Jlabopamopuvie u npakmuueckue padoomoi:

JIaGopatopHas pabota Ne 1. «3ydyeHue KaTaluTU4YECKON aKTUBHOCTH (DepMEHTOB (Ha mpuUMepe
aMMJIa3bl WIIM KaTanasbl)».

JIaGopatopHas pabota Ne 2. «3yueHue CTpoeHHUs KJIETOK pacTE€HUH, )KUBOTHBIX U OakTepuil o
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OMUCAHUEY.

Tema 4. ’KuzHeaeATeJJbHOCTh KJIETKH

OOmeH BemiecTB, MIM MeTaboin3M. AccuMWIALUA (MJaCTUYECKUH OOMEH) M JUCCUMMIIALINS
(oHepreTuyeckuii oOMEH) — JBE CTOpPOHBI €IMHOTO Ipouecca MeTtabonusma. Poyib 3aKOHOB
COXpaHEHHMs BEUIECTB U SHEPTrUH B TOHUMaHUHU MeTabo0JIn3Ma.

Tunbr oOMena BemiecTB: aBTOTpOoGHBIH U rereporpodHbil. Ponb  depmeHToB B 0OMeHe
BEILECTB U NIPEBPAILLIEHUN YJHEPTUH B KIIETKE.

®otocunTe3. CBeroBas U TeMHOBas ¢a3bl poTtocuHTe3a. Peakiuu potocunresa. Ip(HeKTHBHOCTH
¢dorocunTeza. 3HaueHHe (OTOCHHTE3a Ui KM3HM Ha 3emie. BiusHue ycinoBui cpeasl Ha
(oToCHHTE3 U CITOCOOBI MOBBILIEHHUS €r0 MPOYKTUBHOCTHY KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHUHTE3UpYIoIIe OakTeprun. 3HaYeHHE XeMOCHHTE3a JUTsl )KMU3HUHA 3eMIe.

OHepreTuyeckuii oOMeH B KieTKe. PaciueruieHue BellecTB, BbIAEICHHE M AKKyMYJIHPOBAaHUE
SHEPTUM B KJETKe. JTambl »HepreTuueckoro ooOmeHa. [nukonu3. bpoxeHue u ero BHIBL



Kucnopognoe oxucinenue, wid KieTouyHoe npixanue. OxuciautenbHoe (ochopuimpoBaHue.
D¢} dekTHBHOCTD IHEPTETHIECKOTO OOMEHA.

Peakiun mMatpuunoro cunTtesa. I'enermueckas mHdopmanus u JJHK. Peanuzanus reneruueckoi
uHpopManuu B KieTke. ['eHeTnmueckuii Koa M ero coiicrBa. TpaHCKpUNIMSA — MaTPUYHBIA CHHTE3
PHK. Tpaucmsiius — OuocuHTe3 Oenka. Dtambl TpaHcusauuu. KoawpoBaHWe aMHHOKHCIOT. Poib
pubocom B OmocuHTe3e Oernka.

Hexnerounsie Qopmer xu3Hu — BHpyChl. Mcropus oTkpeiTHs BupycoB (/.M. MBaHOBCKHIA).
OCOOCHHOCTH CTPOCHHMS W IKU3HEHHOTO IIMKJIAa BUpPYcoB. bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX M 4YeJIOBEKa, BBI3BIBAEMbIE BUpycamu. Bupyc mmmyHonedunmra uenoBeka (BUY) —
Bo30ymutens CIIM/la. OOpaTHast TpaHCKpWIIIMs, peBepra3a M HHTerpasa. llpodumakTika
pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

Jemoncmpayuu:

Iopmpemui: H.K. Konbuos, [I.1. Banosckuii, K.A. Tumupszes.

Tabnuysl u cxemvl: «Tunsl nuTanus», «MeTtabonu3m», «MUTOXOHAPUA», « IHEPreTUUECKUM
obmen», «Xnoporuiact», «DOTOCHHTE3Y, «Ctpoenne JJHK», «Ctpoenune u
¢byHKIIMOHUpOBaHUe reHa», «CuHTe3 Oenkay, ['eHeTmueckuil koa», «Bupycei»,
«baxreprogaru», «Crpoenue u xu3zHeHHbIN 1uKI Bupyca CII1/{a,6axtepuodaray», «Permkanus
JTHK».

Obopyoosanue: moaenu-anmnukanun «Y asoenue JIHK u tpanckpunusy», «bnocunTes 6enkay,
«CTpoeHue KIeTKn», Moaenb cTpykTypsl JJTHK.

Tema 5. PazMHoOKeHHe M MHAUBHUAYAJIbLHOE PAa3BUTHE OPraHU3MOB

Krnerounsrii uki1, wiv >kM3HEeHHBIN UK KieTku. UaTepdasza u muto3. [Iporieccsl, mpoTekaromme
B uHTepdaze. Pemnmukanus — peaknus wmarpuuHoro cuHresa JHK. Crpoenune xpomocowm.
XpoMOCOMHBI Ha0Op — KapuoTHN. JIUIUIOMIHBI M TaluIOWAHBI XPOMOCOMHBIE HaOOPBI.
Xpomatusl. [{lutonornyeckre 0CHOBBI Pa3MHOKEHUSI MMHANBUIyaJIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenue kierku — muto3. Cramum murtosa. [lpoueccel, mpoHCXOAsIIMe Ha Pa3HbIX CTaIUIX
MHUTO3a. BHOJIOTNYECKHIT CMBICT MUATO3A.

[Iporpammupyemasi rubesb KJIETKH — aromnTo3.

@opMBl pa3MHOKEHMSI OPraHU3MOB: Oecrojioe W MosioBoe. Buabl 06ecronoro pasMHOMKEHUS:
JieieHue HaJBoe, TMOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME, BETreTaTUBHOE
pa3MHoO)keHHe. VICKycCTBEHHOE KJIOHMPOBAHUE OPraHW3MOB, €r0 3HaYEHUE JJIs1 CEJICKIIMH.

[TonoBoe pazMHOKEHHUE, €r0 OTINYUS OT OECIIOJIOTO.

Meiio3. Ctaguu meiiosa. [Ipoueccsl, npoucxoasaume Ha ctaausax Meiosa. [loBeaenrue xpoMocoM B
Meito3e. Kpoccunrosep. bruonorudeckuii CMbICI U 3HAYEHHUE MEH03a.

l'amerorenes — mpoiecc o00Opa3oBaHMsS TOJOBBIX KIETOK Y JKUBOTHBIX. IloJioBbIE >Kenesbl:
CeMEHHUKU U sn4yHUKU. OOpa3oBaHME M pa3BUTHE IOJOBBIX KIETOK — TameT (ClepMaro30ui,
S1IeKIIeTKa) — criepMaTorenes u ooreHe3. OcoOEHHOCTU CTPOEHUS SULEKIETOK M CIepMaTO30UJIOB.
OmnonotBopenue. [lapreHorenes.

WunauBuayanbHoe pa3BuUTHE (OHTOTeHe3). DMOpHOHAJIbHOE pa3BUTHE (dMOpHOTeHe3). Tarbl
SMOpPUOHAIILHOTO PAa3BUTHUSL y TMO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHUE, TacTPYJNALUs, OPraHOTeHes.
[TocTomOproHanbHOE pa3BUTHE. TUMBI TOCTAIMOPHMOHANBHOTO PAa3BUTHUS: MPSAMOE, HEMPSMOe
(nunHOYHOE). BrnusHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (HDAKTOpPbI, CIOCOOHBIE BBI3BIBATH
BpOXAEHHBIE YPOICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PpACTEHUS: CTPOCHHUE CEMEHHM, CTaIuH
pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u cxemvi: «POpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «JIBOIfHOE OMJIOJOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE PACTCHUII,

«Jlenenue kieTku 6akrepuit», «CTpoeHUe MOJIOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI»,

«Knerounsiit nukimy», «Pemukanusa JHK», «Muto3», «Meito3y, «I[IpsiMmoe u HenpsMoe pa3BUTHEY,
«["ameTorenes y MIEKONUTAIOIKX U Y€I0BEKa», « OCHOBHBIE CTAMHM OHTOICHE3a.

Obopyooeanue: ~ MHUKpPOCKON,  MHKporpenapartsl  «CrepMaTo30uabl  MIJIEKOIMTAIOLIETOY,
«SlifnexseTka MIEKONUTAIOIIEro», «KaproknHe3 B KIETKax KOpEIIKa JyKa», MarHUTHas MOJENb-
anmukaius «/lenenue kietkuy, moaens JJHK, Monens metadasnoit XxpoMOCOMBI.

Jlabopamopuwvie u npakmuueckue padoomoi:



Jlaboparopuas padota Ne 3. «HabmroneHre MUTO3a B KJIIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax.

Jlaboparopuass pabora Ne 4. «l3yueHue CTPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HacjieAcTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB

[Ipenmer wu 3amaun reHetuku. HMcropust pa3BuTUs TeHETHUKUA. Poib  LUTOJIOTMM U
SMOpPHOJIOTUA B CTAaHOBJICHUM T€HETHKH. BKIaa pOCCHIMCKHX W 3apyOC)KHBIX YUEHBIX B Pa3BUTHE
TEHEeTUKU. MeTobl TEeHETHKH (THOpPUIOJIOTHYECKUH, IIUTOTEHETHUYECKHH,  MOJEKYJISIPHO-
reHeTudeckui). OCHOBHBIE TEHETHMYECKHE MOHATHUsS. ['eHeTHdyeckas CUMBOJIMKA, HUCIOJIb3yeMasl B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTU HACJEIO0BaHUs IPU3HAKOB, ycTaHoOBJIeHHble I'. MenneneM. MoHorubpuaHoe
CKpelIMBaHue. 3aKOH €IMHO0-00pa3usi THOpUIIOB IMEPBOTrO IMOKOJeHUs. [IpaBuio JOMUHUPOBAHMS.
3aKoH paclIerieHus MpU3HaKoB. [ umoTe3a ynctorsl ramet. [losiHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.

JurnbpuaHoe cKkpemuBanre. 3aKkOH HE3aBUCUMOTO Hacle0BaHus MPU3HaKkoB. [[uTorenernueckue
OCHOBBI ~ JTMTHOPUIHOTO  CKpEIIMBaHUs.  AHaIu3MWpylollee CKpenuBanue. Vcrnonb3oBaHue
AQHATM3UPYIOIIETO CKPEIUBAHMS JIJIsl OTIPEICTICHUSI TEHOTHITA OCOOH.

CuerieHHOe HacnefoBaHue npu3HakoB. Pabora T. Moprana mo CIETUICHHOMY HAacCJIeI0BaHHUIO
reHoB. Hapymenue crernsieHus reHoB B pe3yiibTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPHS HACIICICTBEHHOCTH. | eHeTHIeCKre KapThl.

I'enetnka moma. XpoMOCOMHOE OTmpeneieHue IMojda. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIe 1 reTeporamMeTHbIe OpraHu3Mbl. HacneoBanme npu3HakoB,CIETIICHHBIX C TIOJIOM.

N3menunBocTh. Bumbl M3MEHUMBOCTH: HEHACTEACTBEHHAs W HACIEJACTBEHHas. Poib cpenbl B
HEHACTIEACTBEHHOW  W3MEHYMBOCTH.  XapaKTepUCTHKA  MOJU(PUKAIMOHHON  W3MEHUYHUBOCTH.
Baprnanmonsbslii panx u BapuanuoHHas Kpuas. Hopma peakuuum npusHaka. KosmuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKH U UX HOpMa peakiuu. CBOWCTBaMOIM(DUKAITMOHHON H3MEHUNBOCTH.

HacnenctBenHnas, wim reHoTUnnyeckasi, "3MeH4MBoCTh. KoMOMHATHBHAS H3MEHUYUBOCTH. Melio3 u
MOJIOBOM TIPOIECC — OCHOBAa KOMOWHATUBHOW WM3MEHYMBOCTH. MyTallMoHHAs W3MEHUYHUBOCTb.
Knaccudukanus myranwii: Te€HHBIE, XPOMOCOMHBIC, T€HOMHBIE. HacToTa W TPUYHHBI MYTaIUi.
Myrtarennbie (akTOpbl. 3aKOH TOMOJIOTMUECKHX PsIIOB B HacCJIeACTBEHHOW wu3meHuuBocTH H.U.
Baswuosa.

BresaepHas HacneACTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka denoBeka. Kapuotun 4yenoBeka. (OCHOBHBIE METOAbl TE€HETUKH  YEJIOBEKA:
reHeaqornyeckuii,  OJM3HENOBBIA,  IIUTOr€HETUYECKHIl, OMOXMMHUYECKUH,  MOJIEKYJISPHO-
reHetudeckuid. COBPEMEHHOE  OIpEACNICHHE T'E€HOTHNA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
reHOTUIIMpPOBaHUWEe, B ToM uucie c mnomousio [Il[P-ananu3a. HacnencrBennslie 3a0oseBaHus
4elloBeKa: reHHble 00JiIe3HH, OOJIE3HU C HACJIEICTBEHHOM MPEapacIoyioKEHHOCTbIO, XPOMOCOMHBIE
6one3nu. Comarnueckue W reHepaTHBHble MyTanuu. CTBOJIOBBIE KJIETKH. [IpHHLHMIIBI 370pOBOTO
oOpa3a J>KM3HM, IUATHOCTHKH, NPOQHUIAKTUKH M JICYEHUs TeHETHYeCcKux OonezHend. Memauko-
T€HETUYECKOE KOHCYJIbTUPOBAHKE. 3HAYEHUE MEIUIIMHCKON F€HETUKH B IPEIOTBPALICHUH U JICUEHUU
TeHeTUYECKUX 3a00JIeBaHUI YEIIOBEKA.

Hemoncmpauuu:

llopmpemur: I'. Mengens, T. Mopran, ['.ne®dpu3, C.C. YerBepuxo, H.B. Tumodees-
PecoBckuii, H.11. BaBuios.

Tabnuysr u cxemwvl: «MOHOTHUOPUIHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBa», «3aKOH
pacienyieHus] W €ero I[HUTOTeHEeTHYecKas OCHOBa», «3aKOH YHCTOTBHI rameTr», «JurubpumHoe
cKkpemuBaHue»,  «lluTomornyeckue - OCHOBBI ~ OUTHOPHIHOTO  CKpemIMBaHus»,  «Meio3y,
«B3aumoelicTBUE alIeIbHBIX T'€HOB», «l'€HeTHyeckue KapThl PaCTEHUM, >KMBOTHBIX M UYEJIOBEKay,
«l'eHeTnka mona», «3aKOHOMEPHOCTU HACIENOBaHUs, CLEIUNIEHHOTO ¢ mnojom», «KapuoTumsl
YyelnoBeKa M IKUBOTHBIX», «Bumbl wu3mMeHunBOCTH», «MoOaupuKalMOHHAS H3MEHYUBOCTHY,
«HacnenoBanue pesyc- gakropay, «['eHeTHKa Tpymi KpoBu», «MyTallMOHHAs U3MEHUUBOCThY.

Obopydosanue: Moaenu-anIuuKanu «MOHOTHOPUAHOE CKpPEUIUBAHUEY,

«Hemonnoe pomuHupoBanue», «uruOpumnoe ckpemiuBanuey, «llepekpéct xpomocomy,
MHUKpPOCKOT U MuKpompemnapar «/pozoduna» (Hopma, myranuu GOpMBI KPbUIHEB U OKPACKU TENa),
repOapuii «I"opoX MOCEBHOW.

Jlabopamopuwvie u npakmuueckue padoomoi:



JIaGopatopHnas pabora Ne 5. «3yuenue pe3ynpbTaToB MOHOTHOPHUIHOTO AUTHOPHIHOTO
CKPEUIMBAHUA Y IPO30(UIIBI Ha TOTOBBIX MUKPOTIPETIapaTaxy.

Jlaboparopuas pabota Ne 6. «3ydeHne Moau(UKAIMOHHOW H3MEHYHBOCTH,IIOCTPOCHUE
BAPUALIMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

JIaGopatopnast pabora Ne 7. «AHaiu3 MyTanuil y Apo30(uibl HA TOTOBBIXMHUKPOIpENapaTaxy.

[Tpaktuyeckas pabora Ne 2. «CocraBieHne 1 aHAJIN3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH

Cenekuus Kak Hayka U Ipolecc. 3apoxaeHue ceiekuuu u gomectukanus. Yuenue H.. Basunosa
O LEHTpax MPOUCXOXKIEHUSI U MHOrooOpaszus KyJIbTYypHBIX pacTeHHil. LIeHTphl IpoMCXO0XKIeHUs
JOMAILHUX KUBOTHBIX. COPT, OPO/A, IITAMM.

CoBpeMeHHbIE METO/BI CeNIeKIMU. MacCcoBBIM U MHIMBUYalIbHBIH OTOOPHI B CEJIEKLUN PACTEHUI
1 KMBOTHBIX. OlLleHKa 3KcTepbepa. biIu3kopoacTBEHHOE CKpeluBanne — UHOpUIMHT. YucTas TUHUS.
CkpemuBanue 4ucThix JuHUi. ['ereposuc, wim rubpuaHas cuna. HepoacTBeHHOE CKpeliuBaHUE —
ayropuauar. OtnanéuHas ruOpuanszanus u e€ ycnexu. MckyccTBeHHBI MyTareHe3 M NOJydyeHHE
MOJIUIIIONUOB. JlocTHXKEeHHs ceNeKlnn pacTeHUH, >)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust kak oOTpaciab Npou3BOACTBA. ['€HHas WHXKeHepus. OTambl  CO3JaHUS
pexomObunantHot JIHK u TpaHcrenneix opranu3zmoB. KnetouHass uH>KeHepHs.

Knerounsie  KynbTypbl. MHUKpPOKIOHAIBHOE  pa3MHOXKeHUWE  pacteHuid.  KioHupoBaHue
@JIbCKOXO3SHCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHEe U dTHUeckue npoodaemsl. 'MO — reHeTnuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemer: H.W. BaBunos, U.B. Muuypumn, I'.J1. Kapneuenko, M.®. NBaHoB.

Tabnuywr u cxemwl: xapta «L{eHTpbl MPOUCXOXKAECHUS U MHOTO00pa3usi KyJIbTYpPHBIX PACTEHUI»,
«IIopoas! TOMAIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX pacTeHun», «OtnanéHnas
ruopunmzamus», «Paboter  akamemmka M.®D. lBaHoBay, [Momumnongus»,  «OOBEKTHI
onotexHoaoruny», «Kinetounsle KylIbTyphl U KIOHUpOBaHHE», «KOHCTpyHpOBaHHE U IIEPEHOC IE€HOB,
XpOMOCOM.

Obopyoosanue: MyIsHKU MII0J0B U KOPHEIUIONOB TUKUX (POPM U KyJIbTYPHBIXCOPTOB PACTEHHIH,
repOapuit «CenbCKOX035HCTBEHHBIC PACTEHUS.

Jlabopamopnwie u npakmuueckue padomoi:

Okckypeusi «OCHOBHBIE METOJbl U JIOCTMIKEHHUS CEJNEKLMH pPACTEHUWH M JKUBOTHBIX (Ha
CEJICKLMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMUCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
X034HCTBO, 1TA00OPATOPUIO arpOYHUBEPCUTETA WIN HAYYHOTO LIEHTPA)».

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O BUOJIOT'UHA HA

YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHMUSA
Cornacao ®I'OC COO ycraHaBiauBaroTCs TpeOOBAaHUS K PE3yJIbTaTaM OCBOEHUS 00y4arOIUMUCS
IIPOrpamMMm CpeTHero oo1ero oopa3oBaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U NPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS ITPEAMCTA «buonorusy BbIEICHBI CJICAYIOIINC
COCTaBIAOIIMUEC: OCO3HAHHC O6y‘IaIOH_[I/IMI/IC$[ pOCCHﬁCKOﬁ FpaH(,HaHCKOﬁ NICHTHYHOCTHU —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATCIBHOCTU W CAMOOIIPCACIICHUIO, HAJINYUC MOTHUBALIUU K
O6y‘{eHI/IIO 6I/IOJ'IOFI/II/I, HCJICHAIPABJICHHOC PAa3BUTHC BHYTPCHHUX Y6C)I(,I[GHHI>'I JJUYHOCTH Ha OCHOBC
KJIIOYEBBIX IIEHHOCTEH U HCTOPUYCCKUX Tpa,[[I/II_[I/Iﬁ pPa3BUTHUA OHOJIOTHYECKOTO 3HaHHUsA, TOTOBHOCTb U
CIIOCOOHOCTH O6y‘IaIOH_II/IXC}I PYKOBOACTBOBATHCA B CBOEM NEATEILHOCTH ILIEHHOCTHO- CMBICIOBBIMU
YCTaAaHOBKAMH, TIIPUCYHIUMHU CHCTCMC OMOJIOTHYECKOTO O6pa30BaHI/I$I, HaJIMYHUEC DSKOJIOTHYCCKOTO
IIpaBOCO3HAHMU, CIIOCOOHOCTH CTaBUTh 0eJIi U CTPOUTD ) KU3HCHHBIC I1IJIAHBI.

JImgyHOCTHBIE PE3YJIbTaThl OCBOCHUSA ITPEAMCTA «buoorus» OJOCTUTAIOTCAB  €IUHCTBE y‘-IC6HOI>i
n BOCIIMTATEIbHOM JACATCIIBHOCTHU B COOTBCTCTBHHU C TPpaAULIMOHHBIMHA pOCCHﬁCKHMH
COOUOKYJIBTYPHBIMHU, HUCTOPHUYCCKUMH U JAYXOBHO- HPABCTBCHHBIMH HCHHOCTAMMU, IMPUHATHIMU B
O6H_ICCTBC npaBujiaMMd W HOpMaMH TMOBCACHUA U CHOCO6CTBYIOT nponeccaM CaMOIIO3HAHUA,
CaMOBOCIIUTAHUSA W CaMOPA3BUTHA, PA3BUTHA BHYTpCHHGﬁ no3unuun  JIMYHOCTHU, MATPHUOTHU3MA,
YBAXKCHHA K 3aKOHY H HPAaBOINOPAAKY, YCIOBCKY Tpyda MW CTAapmieMy IMOKOJICHHWIO, B3aMMHOTIO



yBa)KEHHsI, OEPEKHOr0 OTHOIIEHUS K KYJIbTYpPHOMY HACJEIUIO U TPATUIHMSIM MHOTOHAIIMOHAIHLHOTO
Hapoga Poccuiickoin denepannu, MpUpoIe U OKPYKAOUIEN Cpele.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTO mpeamera «bBHOJOTHs» MOJDKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYalOMIMXCS PYKOBOACTBOBATHCSA C(OPMHPOBAHHONW BHYTPEHHEH
MO3UIMENH JTMYHOCTH, CUCTEMOW IICHHOCTHBIX OPHEHTAIUi, MO3UTUBHBIX BHYTPEHHHX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IEHHOCTAM POCCHICKOro OOLIECTBa, PACIIMPEHHUE >KU3HEHHOIO
OMbITa U OIbITA JIEATEIHBHOCTH B IPOLIECCE peaM3allud OCHOBHBIX HAIpaBJIEHUI BOCHUTATEIbHOU
NESITEIbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpa’IaHCKOr0 BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh TPAKIAAHCKOHN MO3UIMH OO0YYarOMIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 0011ecTBa;

OCO3HAHHME CBOUX KOHCTUTYLIMOHHBIX IIpaB U  O0S3aHHOCTEH, YBa)KEHHE 3aKOHA MU
MIPaBOTOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATENBHOCTH IPH CO3JaHUM YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATEIbHbIX 3a/1a4, BHIIIOJIHEHUU OMOJIOIMUECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3UIUIO0 MO OTHOIIEHHUIO K SIBJCHHUSIM COBPEMEHHOMU
’KH3HH U OOBSICHATD €€;

YMEHHE YYHUTHIBATH B CBOUX JIEHCTBUSAX HEOOXOIUMOCTb KOHCTPYKTMBHOI'O B3aUMOJCHCTBUS
JOJIEH ¢ pa3HbIMU YOKICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COIIMAJIBHBIM TOJI0KEHHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B TIPOLECCE COBMECTHOIO  BBINOJHEHUS  Y4EOHBIX,
M03HABATENIbHBIX U HUCCIIEIOBATENbCKUX 33]a4, YBAXXUTEJILHOTO OTHOIIEHUS! K MHEHHIO ONIOHEHTOB
MIpH 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOTO COJIEP>KaHNUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM 1E€ATENBHOCTH;

2) MaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUUCKONW TPakJTaHCKOW WJICHTHUYHOCTH, MATPUOTHU3MA, YBAKEHHS K
CBOEMY HapoJay, 4YYyBCTBAa OTBETCTBEHHOCTHM Tiepes; PoauHON, TOpIOCTH 3a CBOM Kpaid, CBOIO
Ponuny, cBOM SI3bIK U KyNbTYpY, IPOIIOE U HACTOSIIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOUIEHWE K IPHUPOJHOMY HACIEAUI0 W MAMSATHUKAM HOPHUPOABI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIIE;

CIOCOOHOCTh OLIEHHWBATh BKJIAJ POCCUMCKHX Y4YEHBIX B CTAaHOBJIEHUE M pa3BUTHE OMOJIOTHH,
MMOHUMAaHMs 3HAaYeHUsI OMOJIOTUH B IO3HAHUH 3aKOHOB MPUPOIbI, B )KU3HHU YEJIOBEKA U COBPEMEHHOIO
00I1IeCTBa;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTh K CIY)KEHHIO U 3aiure OTedecTBa, OTBETCTBEHHOCTD 3a €ro
cynp0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHE JIYXOBHBIX LIEHHOCTEHW POCCHIICKOro Hapoia; cHOpMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUs, STUYECKOTO ITOBEJICHNUS;

CIOCOOHOCTh OIICHMBATh CHUTYAallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyIyIlero; OTBETCTBEHHOE OTHOIICHUE
K CBOMM POJUTEISAM, CO3/IaHUI0 CEMbH Ha OCHOBE

OCO3HAHHOTO IMPUHATUS LIEHHOCTEN CEMEMHOM XKM3HU B COOTBETCTBHM C TPAJULUSMH HApOJOB
Poccuu;

4) 3CTEeTHYECKOro BOCIIMTAHUSA:

JCTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas O3CTETUKY ObITa, HAyYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOLICHUH;

MIOHMMAaHWE 3MOLMOHAIBHOIO BO3ACUCTBUS JKMBOM NPHUPOJBI M €€ LEHHOCTU; TOTOBHOCTb K
CaMOBBIPAKEHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMIICHHUE MPOSIBIISTH

KaueCcTBa TBOPYECKOU JINYHOCTH;

5) ¢HU3MYECKOro BOCIHHUTAHUS, (POPMHPOBAHMSA KYJAbTYPbl 3A0POBbSi M 3MOILHOHAJIBLHOIO
Os1aromosty4usi:

MOHMMaHUEe M peanu3alys 3J0pOBOro0 M 0Oe30macHOro oOpasza XHU3HH (30pOBOE IMUTAHMUE,
coONIOICHHe TUTMEHWYECKMX MPaBHI W HOPM, COAllaHCUPOBAHHBIM PEXHM 3aHATUN U OTABIXA,
peryinsipHasi pu3nveckass akTUBHOCTh), O€pPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXUYECKOMY 3/J0POBbIO;



IIOHMMAaHHUE LIEHHOCTH IPaBWJI UHIUBUAYAIBHOIO M KOJUIEKTUBHOTO O€30MacHOIO INOBE/ICHUS B
CUTYalUsIX, YIPOXKAIOIIMUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME TIOCIEACTBUA W HENPUATUS BPEIHBIX IPUBbIUEK (YINOTPEOJICHUS aJIKOTOJIs,
HapKOTHKOB, KypeHHUs1);

6) TPYJ0BOI'0 BOCIIMTAHHUS:

TFOTOBHOCTb K TPYZly, OCO3HAHUE LIEHHOCTU MacTEPCTBA, TPYIOJIIO0HE;

FOTOBHOCTh K AKTUBHOM JESITEIBHOCTH TEXHOJOTMYECKOW W COLMAJbHOM HampaBiIe€HHOCTH,
CIOCOOHOCTh MHULIMMPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATH TAKYIO JIESTEILHOCTH;

MHTEpEC K pa3nuyHbeiM chepam mpodecCHOHATBHONW AEATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOp Oymymiei mpodeccuu U pean30BBIBaTE COOCTBEHHBIC JKU3HCHHBIC IIIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO 1 CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KU3HM,

7) 3KO0JIOTHYeCKOI0 BOCIIMTAHUS:

9KOJIOTMYECKU 1€71ecO00pa3HOe OTHONIEHWE K MpPHUpPOJAE KaK HMCTOYHHKY >KM3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHMUS,

MOBBILIEHUE YPOBHS SKOJIOIMUECKON KYJIbTYpPbl: IPUOOPETEHHE OIBITAIUIAHUPOBAHUS IOCTYIIKOB
1 OLIEHKHM UX BO3MOYKHBIX MOCJIEICTBUN JJIs1 OKPYKArOIIEel Cpe/ibl;

OCO3HAHHUE TJI00aJIBHOI0 XapaKTepa dKOJOTHYECKUX POoOJIeM U IyTel UX pelieHus;

CIIOCOOHOCTh HMCHOJIb30BaTh MPUOOpETaeMble NMpPU M3y4eHUH OWOJIOTMM 3HAHMUS U YMEHHS Npu
pelieHny MmpobeM, CBSI3aHHBIX C pPalMOHAIBHBIM IPHUPOJIONOIB30BAaHUEM (COOIOEHUE TMPaBUI
MOBE/ICHUS B MPHUPOJE, HANPABICHHBIX HA COXpAaHEHUE PaBHOBECHS B dKOCHUCTEMaX, OXpaHy BUJOB,
aKocucTeM, ouochepsi);

AKTUBHOE HENPUATHE ACHCTBUM, MPUHOCAIINX BpPEI OKPYKAIOUIEH NPUPOIHOW Cpele, YMEHHUE
MIPOrHO3UPOBATh HEOIArONpPUSATHBIE 3KOJOTHYECKHE MOCIEACTBUS MPEeANPUHUMAEMbIX JEHCTBUN U
MpeoTBpaIlaTh UX;

HaJM4ue Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHUS, HSKOJIOTMUYECKON  KyJIbTYpbl, OIbITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBiIeHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCSI HMH B
MO3HABATEIbHONH, KOMMYHUKATUBHOM U COLMAIbHOW MpaKkTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JeSITeIbHOCTH HKOJIOTMYECKOI HAIIPaBIEHHOCTH;

8) IeHHOCTH HAYYHOI'O MO3HAHHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAayKM U OOIIECTBEHHOW MPaKTUKH, OCHOBAaHHOTO Ha JWajlore KyJabTyp, CIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENIbCKOW KYJIBTYPbl Kak CpEACTBAa B3aWMOJACHUCTBUS
MEXAY JIOAbMH U MIO3HAHUS MUPA;

MOHMMaHUe crenuduKu OHOJIOTUM KaKk HayKd, Oco3HaHus €€ poid B (OPMUPOBAHUU
palMOHaJIBbHOTO ~ HAYYHOTO  MBIIUICHHUS, CO3JaHUU L[EJIOCTHOTO npejacTaBieHus 00
OKPY)KaIOIlleM MHUpE KaK O €IUHCTBE NMPUPOIbI, YEIOBEKAa M OOIECTBA, B MO3HAHUU IPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHrur ITpoOJieM COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OMOJIOTHU JIJIsl COBPEMEHHON ITUBUIIM3AIMH: 00EeCIIeYeHHs] HOBOTO
YPOBHSI DPa3BUTHUS MEIUIMHBI, CO3JaHHUE MEPCIEKTUBHBIX OHMOTEXHOJOTHH, CIOCOOHBIX pEIIaTh
pecypcHble MpoOJeMbl pa3BUTHUS UEIOBEYECTBA, IIOMCKAa IMyTeld BBIXOJA U3 TII0OATBHBIX
9KOJIOTHYECKUX MpoOsieM U oOecredyeHus Imepexoja K YCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
HCI0JIb30BAHUIO MPUPOIHBIXPECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIyYEHHH OMOJIOTMYECKUX 3HAHUH B LENSIX MOBBILIEHUS 0O0wIei
KyJIbTYpbl, €CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKUIHOHAJIBHON
I'PaMOTHOCTH 00ydJarouuxcs, GopMupyeMoi MpHu U3y4eHUNONOTIOTHH;

MIOHUMAaHHUE CYIIHOCTH METO/IOB MO3HAHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX,CIIOCOOHOCTH
UCIOJb30BaTh IMOJIydaeMble 3HAHUS Ui aHalIuM3a U OOBSACHEHMs SIBIICHHHM OKpYXKaloIIero Mupa u
MPOUCXOJAMMUX B HEM H3MEHEHMH, yMeHHUe JenaTb OOOCHOBAHHBIE 3aKIIOUEHHs Ha OCHOBE
Hay4YHbIX (AKTOB M HMMEIOUIMXCS JAHHBIXC LIEIbIO MOJTYYEHHs TJOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUIS pelieHus nIpolieM B
pEeAbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME LIEHHOCTU HAy4YHOW JESATEIbHOCTH, TOTOBHOCTH OCYHIECTBJIATH IIPOEKTHYIO U
HCCIIEI0BATENLCKYIO JEeSITEIbHOCTh HHAUBHIyAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY



MOJIyYEHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeqMeTHble Pe3yabTaTbl OCBOCHHUS y4eOHOTO mpeamera «BHONOTHS»)  BKIIOYAIOT:
3HaYMMble  JUIE  (OPMHUPOBAHHS ~ MHMPOBO33pPEHHS  OOydalOIIMXCA  MEXAUCHHUILTUHAPHBIC
(MeXnpeaMeTHbIe) OOLICHAyYHbIE MOHSATHS, OTPaXKAIOIIKEe IIEJIOCTHOCTh HAYYHON KapTHHBI MHpa U
cneun(uKy METOJOB TMO3HAHUS, HCIOJb3YyeMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEpPTrus,
SBJICHHE, TPOLIECC, CUCTEMa, HAYYHBIN (DaKT, IPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIOBaHNe, HAOIIOACHUE, H3MEpeHHe, HSKCIEPUMEHT W JpPYruX), YHHBEpCaJbHbIE Yy4eOHBIC
neicTBYs (MI03HAaBATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), oOecnieunBaroniie GopMupoBaHue
(GYHKIMOHATBPHOH TI'PaMOTHOCTH H  COLUMAIBHONW KOMIIETCHIMH OOY4YaromuXxcs, CIIOCOOHOCTb
o0yJaromuxcss HCIOJIB30BaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpPCaJIbHbIE YUeOHbIE AEUCTBUS B I03HABATEILHOW U COLIMATILHOM MTPaKTUKE.

Ilo3naBaTebHBbIe YHHUBepcadbHbIe y4eOHbIe NAelicTBUS

Ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSITENIBHO  (OpMYNIHpOBaTh U  aKTyaJdu3upoBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIO0JIb30BAaTh NPU OCBOCHMM 3HAHUN NPHUEMBI JOTMYECKOIO MBIIUICHUS (aHanu3a, CHUHTE3a,
CpaBHEHUS, KJIACCU(PHUKAIMH, 0000I1IEHNS ), paCKPBIBATH CMBICI OUOJIOTMUECKUXTIOHATUN (BBIIEISTh UX
XapaKkTepHble MPU3HAKHU, YCTAaHABIMBATH CBSI3U C APYTUMU HOHATUSAMU);

OTIPEeNATh LEIH JEATEIbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUU UX TOCTUKEHUS, COOTHOCHUTD
Pe3yNbTaThl IEATEIBHOCTH C MOCTABICHHBIMU LIETISIMU;

MCI0JIb30BaTh OMOJIOTUYECKUE MOHATHS U1 00bsICHEHUS (AaKTOB U SIBIICHUHN KUBOUIIPUPOIBL;

CTPOUTH JIOTUYECKHE pacCyKIeHHUs (MHIYKTUBHbBIE, NEAYKTUBHBIE, MO AHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH M TMPOTHBOPEUHS B pAacCMaTPUBAEMBIX SIBJIECHUSX, (POPMYIMpPOBaTH BBHIBOJBI U
3aKITIOUEHUS;

IPUMEHATh CXEMHO-MOJEIBHBIE CpPEACTBA Ml NPEIACTABICHUSA CYIIECTBEHHBIX CBA3CH U
OTHOLIECHUH B H3y4yaeMbIX OMOJIOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEUUH Ppa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IJIaH pelIEHHs NMpoOJeMbl ¢ Y4ETOM aHaaM3a HMMEIOLIMXCS MAaTepUAIbHBIX M
HEMAaTEPHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATCIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LICIISIM, OLICHUBATh
PHUCKU NOCIEACTBUN EATENBHOCTH;

KOODAMHUPOBaTb U  BBINOJIHATH pabOTy B  YCIOBHMSIX pPEaJbHOrO, BUPTYyalbHOIO U
KOMOMHUPOBAaHHOTO B3aMMOAEHCTBUS;

pa3BUBaTh KPEATMBHOE MBILUIEHUE IIPU PELIEHNH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaenoBarehLCKUe JeCTBUA:

BJIaJIeTh HaBbIKAMU Y4eOHO-HMCCIEOBATEIbCKOM M TPOEKTHOW JIeATENbHOCTH, HaBbIKAMU
paspelieHus npoOseM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOI0B
pELIeHNs IPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB TIO3HAHMS;

UCIIOJIb30BAaTh Pa3JIMYHbIE BHJIBl JEATEIBHOCTH 10 IIOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpHpeTaluy, Npeodpa3oBaHUIO U IPUMEHEHUIO B yUeOHBIX CUTYALUX, B TOM YUCIICIIPH CO3JJaHUU
y4eOHBIX U COLIMATIBHBIX IPOEKTOB;

(dopMUpOBaTh HAy4HBIM THUIl MBIIUICHUS, BJIAJETh HAY4YHON TEPMHHOJIOTUEH, KIIOYEBBIMU
MOHATUAMH U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4ul B 00pa30BaTENbHON JEATEIbHOCTUH KU3HEHHBIX
CUTYaLUsX;

BBISBIIATh ITPUUMHHO-CJIECTBEHHBIE CBS3M M aKTyaJM3UpPOBaTh 3aJady, BBIABUIATH TMIIOTE3Y €€
pElIeHNs, HaXOAUTh apryMEHTHI NI JI0Ka3aTelbCTBA CBOMX YTBEP)KICHMM, 3aaBaTh IapaMeTpbl U
KPUTEPHUHU PEILLECHHUS;

aHAJIN3MPOBATH IOJIyYEHHBIE B XOJI€ PEIICHMS 3aJaud pe3yJIbTaThbl, KpUTUUYECKH OLIEHUBATh HUX
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTyallUsM, OIIGHUBaThb NPUOOPETEHHBIM OIBIT; OCYIIECTBIAThH
1eJIEHANPaBJICHHBIH MOMCK IIepeHoca CPEACTB U CIIOCOO0B IeHCTBUS

B IPO(hEeCCUOHATIBHYIO CPELY;

YMETh NIEPEHOCUTh 3HAHUS B MIO3HABATENIFHYIO U MPAKTHUECKYIO0 00JaCTHKU3HEICSITEIbHOCTH;



YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEIaraTh OPUTrMHAIbHBIE TOAX0/Ibl U PEIIEHUS, CTABUTHIIPOOIEMBI U
3aJ1a4i, JOIYCKAIOLIUE aJIbTEpHATUBHbBIC PELICHUS.

Paborta ¢ nndpopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX HCTOUYHUKAX MHPOpMAUU (TEKCTe y4eOHOTO MOCOOHS, HAyIHO-
MOTYJISIPHOM JTUTEparype, OMOJOTrHUECKUX CIIOBAPSIX M CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
B MHTEepHETE), aHATM3UPOBaTh HH(OPMAIHIO Pa3IMYHBIX BUJOB U (POPM IpeCcTaBICHUs, KPUTHIECKU
OLICHUBATh €€ JOCTOBEPHOCTh UHEIPOTUBOPEUNBOCTD;

dbopMynHpoBaTh 3ampockl M TMPHUMEHATh pas3IMYHBIE METOJBl NpPHU IOWCKE H OTOOpe
onosornuyeckoit mHGopMaIyn, He0OXOIMMOH /TSl BRITIOJTHEHUS y4eOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHUSA  HWH(MOPMANMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHH,
COBEPLIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (POPMY MpEICTaBIIEHUsT OMOJOrH4YecKOr HHpOopMaLu
(cxembl, rpaduKH, TUarpaMMbl, TaOIUIbI, PUCYHKHU U JAPYTroe€);

HCI0JIb30BaTh HAyYHBIN A3BIK B KAUECTBE CPEJICTBA IIPU paboTe ¢ OHOIOrMUecKol HHpopMaueil:
MPUMEHATh XUMHUYECKHe, (U3MYecCKue M MareMaTH4eCKHe 3HAKM U CUMBOJIBL, (OPMYIIbI,
ab0peBHaTypy, HOMEHKIJIaTypy, UCIOJIb30BaTh U IPEe0OPa30BhIBATh3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HarJIsJHOCTH;

BJIaJIETh HaBBIKAMH pacloO3HaBaHMs U 3alIUTHl UH(OpMaMU, THPOPMAIIMOHHOW 0€301acHOCTH
JUYHOCTH.

KoMMyHHKaTHUBHBIE YHHBeEpPCAJbHbIe YuyeOHbIC AeHCTBHS

Oo0wmenne:

OCYILIECTBJISITh KOMMYHMKAIIMM BO BceX c(epax »MKU3HM, AaKTUBHO Yy4YacTBOBAaTh B JIMAJIOTe
WIM JUCKYCCHUHM TIO CYIIECTBY OOCyXJaemMoil TeMbl (yMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATH
CYXJEHHUS OTHOCHUTEIBHO BBINIOJHEHUS TMpeajaraéMod 3a/lauyd, Y4YUThIBaTb HMHTEpPEChl U
COIJIACOBAHHOCTh MO3ULUI IPYTUX YYaCTHUKOB JHMAjOra Ui JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CPEICTBA OOILIEHMs, NMOHMMAThb 3HAUYEHHE COLMAIBbHBIX 3HAKOB,
IPENOChIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYyallMH, YMETh CMAr4aTh KOH(DIUKTBI U BECTH
HIEPErOBOPHI;

BJIQJIeTh PA3JIMYHBIMM crioco0amM OOIIEHUS W B3aMMOJICHUCTBUS, NOHUMAaTh HAMEPEHUS IPYTUX
JOEH, MpPOSIBISATH  YBAXKUTEIBHOE OTHOIIEHHME K COOECeHMKY M B KOPPEKTHOH Qopme
(GbopMynUpOBaTh CBOU BO3PAKEHMUS,;

pa3BEPHYTO U JJOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM S3bIKOBBIXCPE/CTB.

CoBMecTHast 1eATEIbHOCTD:

IIOHMMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUIyalbHON paObOTHIIPH PEILIEHUN
OMOJIOTUUECKOW MpoOJeMbl, OOOCHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHHUSI TPYIIOBBIX (HOPM
B3aMMO/ICHCTBUS IIPH pEeLLICHUH Yy4eOHOH 3a1auu;

BbIOMpAaTh TEMaTUKy W METOJbl COBMECTHBIX JEMCTBUH C Y4€TOM OOIIMX HMHTEPECOB U
BO3MO’KHOCTEH Ka)KJJ0ro 4jeHa KOJUIEKTUBA;

[IPUHUMATh LEIU COBMECTHOW JEsITeIbHOCTH, OPraHU30BbIBATh M KOOPIMHUPOBATH ICHCTBUS 110
e€ JOCTIDKEHMIO: COCTAaBJIATh IUIAH JIEHCTBUH, pacrpelesiTh poiad ¢ y4ETOM MHEHUIH y4acTHUKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOH paboThI;

OLICHUBATh KayeCTBO CBOEr0 BKJIaJa M KaXJOTO y4acTHMKA KOMaHJbl B OOLIMI pe3yiapTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpeniaraTb HOBBIE IIPOEKTHI, OLIEHWBAaTh HJEM C MO3ULUU HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAaUUMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPATETMYECKOE IOBEIEHUE B PA3JIUYHBIX CUTYalUsX, NPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

PerygsiTuBHbIC YHMBepCaJIbHbIe Y4eOHbIe NelicTBHSA

Camoopranmn3anus:

UCIOJb30BaTh OMOJIOTUYECKHE 3HAHMS JJIs BBISABICHUS MPOOJIeM U UX PEIICHUSB KU3HEHHBIX
U y4eOHBIX CUTYAIUX;

BBIOMpAaTh HA OCHOBE OHMOJIOTMYECKUX 3HAHUN LEJNEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUSAX M IOCTYNKax IO OTHOLIEHUIO K JKUBOM IPUPOJE, CBOEMY 3/0POBBI0 U 3JI0POBBIO
OKPYKaIOINX;



CaMOCTOSITEJIBHO OCYLIECTBIISITh MIO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH IIPOOJIEMbI, CTABUTH
u  (opMmynupoBaTh COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOW JEATENBHOCTH U IKHU3HEHHBIX
CUTYaLUSIX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH pelIeHHs NpoOJeMbl ¢ Y4ETOM HMEIOIIHUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNNOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKH1 y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JIeNlaTh OCO3HAaHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH3A PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO W TIPOSIBICHUIO IIMPOKOW SPYAMIUH B Pa3HBIX 00JacTAX
3HAHUM, OCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyallUsiIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTb, OICHUBATh
COOTBETCTBUE PE3YNIHTATOB LIEJISIM;

BJIaJIETh HaBBIKAMHU I103HABATEIbHON pe(IeKCUM Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUU U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB U OCHOBAaHWI, MUCIOJIb30BaTh NPUEMBI peQuieKCUU IS
OIIEHKHU CUTYallU{, BIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIIECHHUS M0 UX CHUKEHHIO; IPUHUMATh
MOTHBBI U ApI'YMEHTHI APYTUX MPU aHAINU3€E PE3yIbTAaTOB JIESTEIbHOCTH.

IIpunsitue cedst u APyrux:

MIPUHUMATD ce0sl, TIOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apTyMEHTBI IPYTUX MIPU aHAJIN3€ PE3YIbTaTOB AEATEIbHOCTH;IPU3HABATh
CBOE MpaBo U MPaBo JAPYruX Ha OLIMOKY;

pa3BHUBaTh CIOCOOHOCTh HOHUMATh MU C MO3ULIUHU IPYTOro YeJIOBEKa.

NNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OocBoeHUs mporpaMmbl COO mo Ouonornu Ha 0a30BOM YpPOBHE
BKJIIOUAIOT crenuduueckue s ydyeOHoro mnpeamera «buonorus» HaydHble 3HAHUS, YMEHHS U
CrocoObl IEHCTBUI 10 OCBOCHHIO, MHTEPIIPETAIMK U MPeoOpa30BaHUIO 3HAHUH, BUJIBI JESTEILHOCTH
0 TIOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYallUsIX, a TAKXKE B
pealIbHBIX JKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Onosiorued. B mporpamme mpenMeTHbie pe3yabTaThl
MIpeICTaBJICHbI 110 TOJjaM 00yJYeHHUS.

[IpenmeTrHbie pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buosorus» B 10 kiacce IOJKHBI
OTpPaXKaTh:

chOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUSECTECTBEHHBIX
HayK, B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KAapTUHBI MHpAa U HAYYHOIO
MHPOBO33PEHHUSA, O BKJIQ/Ie POCCHICKUX M 3apyOeKHBIX YUYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBeKa JJIsl PelICHUs )KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBAaTh COJCpKAHUE OHOJOTUYECKHMX TEPMUHOB M TOHATHUN: >KU3Hb, KIETKa,
opranu3M, mMeTabosin3M (OOMEH BEIIEeCTB U IpEeBpalleHHe DHEPTruu), ToMeocTas (camMoperysnus),
ypOBHEBasi OpraHu3allus )KUBBIX CUCTEM, CAMOBOCIPOHU3BEIeHUE (PETIPOIYKIINS), HACIEACTBEHHOCTD,
W3MEHYUBOCTb, POCT U PA3BUTHUE;

YMEHHME H3j]araTh OHOJOTUYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
LEHTpadbHas JorMa MoJeKkyiaspHoi Ouonorun), 3akonbl (I. Mengens, T. Moprana, H.U.
BaBuioBa) u ydeHus (0 LEHTpax MHOTooOpasusi U MPOMUCXOXKJIEHHUS KylIbTypHBIX pactenuid H.U.
BaBuinoBa), ompenensTh TpaHHUIBl WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOJIaMH HAy4YHOTO MO3HAHUS B OMOJNIOTHU: HaOIIO/IEHUEU OMUCAHUE KUBBIX
CHCTEM, IPOLECCOB M SBJICHUHM, OpPraHu3alUsl W MPOBEJCHHE OHOJIOTHYECKOro SKCIEPUMEHTA,
BBIIBUJKEHNE TUIIOTE3bl, BHISBICHHUE 3aBUCUMOCTU MEXJ1y MCCIeTyeMbIMH BEIMUYMHAMHU, OOBsSCHEHNE
IIOJIyYEHHBIX PE3YyJbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX IOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJBI HA OCHOBAHWUH ITOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATH CYILIECTBEHHbIE IPU3HAKW BHUPYCOB, KJIETOK IPOKApPUOT U DYKapuoT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH MpOIIECCOB: OOMEHA BEIIECTB M
NpEBpaIllEHUs] JHEPrud B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO M DSHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MMTO3a, ME03a, OIUIOJOTBOPEHMS, Pa3MHOKEHHUS, HWHIMBHUIYaIbHOTO pa3BUTHUSA
opraHusMa (OHTOT€He3);



yMEHUE TPUMEHSATH IMOJYYeHHBIE 3HAHUS IS OOBSACHEHHS OHOJOTHYECKHX MPOIECCOB H
SBIICHUM, U TPUHATUS MPAKTHUYECKUX PEUICHUH B TOBCEJAHEBHOW JKM3HU C IENBIO0 0OecredeHus
0€30IaCHOCTH CBOETO 3JI0POBBSl M 37I0POBBSI OKPYKAIOUIMX JIFOAEH, COOII0IEHUST HOPM T'PaMOTHOTO
MOBEJICHUSI B OKpYXAlollel MpHUPOTHOW cpele, NOHMMaHHE HEOOXOJAUMOCTH HCHOJIB30BAHUS
JTOCTH>KEHUH COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTUH IS pallHOHAIEHOTO IPUPOIONIOIb30BAHNUS;

YMEHHE pEelIaTh IEMEHTApHbIE T€HETUUYECKHUE 3a/1a4l HAa MOHO- U JTUTHOPUIHOE CKPELIMBAHUE,
CLICTUIEHHOE HaCJIEJOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKpEIIMBAHMS AJIs MpeAcKa3aHus
HACJIEJOBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATH JIAO0OPAaTOPHBIE U MPAKTHYECKHE pabOTHI, COONIOIATh paBUia MpH padoTe ¢
y4eOHBIM 1 1a00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTHYECKH OIICHMBAaTh W HHTEPHPETHPOBATH HH(MOPMAIMIO OHOIOTHYECKOTO
COJIEp’KaHHUs, BKIIIOYAIOLIYIO IICEBIAOHAay4YHbIE 3HAHUS U3 pa3IMYHBIX HCTOYHUKOB (CpelCTBa
MaccoBOM HH(MOpMalMK, HAYYHO-TIOMYJSPHBIE MaTepHalibl), ATUYECKUE AacCleKThl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUH, MEIUIIMHE, OMOTEXHOIOTHH,

yMEHHE CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIE M YCTHBIE COOOIIEHUsI, 0000111ass OMOIOTHIECKYIO
nH(OPMALIMI0O W3 HECKOJBKUX HWCTOYHUKOB, TI'PAMOTHO HCIOJB30BaTh MOHSITHHMHBIN ammapar
Oouooruu.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne || HanMeHoBaHUE pa3fenoB U TeM KonuuectBo yacor OnektpoHHble (1U(POBbIE)
/i TPOTPAMMBI Beero|| Konrponbapie || Ipaktuueckue o0pa3oBaTenbHBIC PECYPCHI
paboTbI paboThI
1 |[buonorus xax Hayka 2 0.5 bubnmnoreka LIOK
https://m.edsoo.ru/7f41c292
2 |’)KuBbI€ CHCTEMBI U MX 1 bubanoreka [JOK
OpraHU3aIHsI https://m.edsoo.ru/7f41c292
3 ||Xumuyeckuii cocTaB U CTpOCHHE 8 1 bubnunoreka [JOK
KJIETKH https://m.edsoo.ru/7f41c292
4 |[KusHenesaTeapHOCTh KIETKH 6 bubanoreka [JOK
https://m.edsoo.ru/7f41c292
5 ||[PasMHOXEHHE U HHAUBUAYaIbHOE || 5 1 bubnunoreka [JOK
pa3BHUTHE OPTAHU3MOB https://m.edsoo.ru/7f41c292
6 ||HaciemcTBeHHOCTH M 8 15 bubarnoreka [JOK
HW3MEHYHUBOCTH OPTAHH3MOB https://m.edsoo.ru/7f41c292
7 Cenexuus oprann3MoB. OCHOBBI 3 bubarnoreka [JOK
OHOTEXHOIOTHH https://m.edsoo.ru/7f41c292
8 ||Pe3epBHOE Bpems 1 bubnunorexa [JOK
https://m.edsoo.ru/7f41c292
|I[o6aBI/1TL CTPOKY
OBILIEE KOJIMYECTBO YACOBIIO || 34 0 4
IMTPOI'PAMME

TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC

Nerr/t  |HammenoBanue [Konnaect OCHOBHBIE BUIBI IEATENHHOCTH
[pazmenoB 1 TeM[Bo 9acoB [[IporpaMMHOe conepxaHue 00yJaroImmxcs
[yaeOHOTO
mpeaMera

Tema 1. Buonorus kak Hayka
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1.1 |buomnorus B 1 bromorus kak Hayka. CBs3u OHOJIOTHHC IPackpbIBaTh CollepKaHUe TCPMUHOB 1

CHCTEMCHAYK 0OIIIECTBCHHBIMH, TEXHIUYCCKUMHU U IPYTUMHU [IOHSITHH: HAYIHOE MUPOBO33pEHHE,
€CTeCTBECHHBIMH HayKaMu, (utocoduet, HayJYHAs KapTHHA MUPA, HAYIHBIA METOI,
[pEITATHEH, 3TUKOM, 3CTCTHKOM U IPaBOM. THUITOTE3a, TCOPHS, METOBI
IPors, Gronoruu B hopMUpOBaHUT MCCTICIOBaHMS. XapaKTepU30BaTh
COBPEMEHHOW HAYIHOWKAPTHHEI MHpA. OMOITOTHIO KaK HAYKY,ee MECTO H POJIb
CrcTeMa OMOIOTUICCKUXHAYK. CpeaH IPYTUX eCTECTBECHHBIX HAYK.
VIemoncmpayuu: [epeuncisTh pa3aensl OHONIOTHN B
\lopmpemur: Y. Japeun, ['. Mennens, H. K. [cooTBeTCTBHE ¢ O0BEKTAMU H3YUCHHSL.
Konbos, [Ix. Yorcon u @. Kpuk.Tabauysr u[Ha3piBaTh BaKHEHIIIAE OTPaCIH
cxembl: «MeTONbI TO3HAHUS OMOJTOTMUECKHUX 3HAHWH W 3a]1a4M,
PKUBOH TIPHPOJTBI» ctosiue repen ouonorueit XXI B.

1.2 Meromst 1 IMeTObI TO3HAHHUS KUBON TPUPOJTBI IPackpbIBaTh COEpIKaHIE TCPMHHOB H
ITO3HAHUS (HaOJrOIeHHE, SKCIICPUMEHT, ONHUCAHUE, MOHSATHIA: HAYYHBIA METOJI, METOIBI
PKUBOM M3MEpeHuUe, KiTacChu(uKanus, MCCIICTOBAHHS.

MPUPOJIBI MOJICTUPOBAHKE, CTATUCTHYCCKAss 00padoTKa [XapaKTepru30BaTh OCHOBHBIC METO/IbI
IMTaHHBIX ). MO3HAHUS )KUBOW TIPUPOJIBI: HAOIOICHHE,
VIemoncmpayuu: Tabruyvl u cxemol: PKCIICPUMECHT, OITHUCAHUE, U3MEPCHUE,
«MeTONBITTO3HAHUSDKUBON TIPUPOJIBD». KaccuuKaIysi, MOJICIIUPOBAHHUE,
Vlabopamopnsle u npakmuueckuepadonpl: |craTucTuieckas o00paboTka JaHHBIX
[1/p Ne 1. «crionb30BaHKe pa3iuIHbIX
METOMOBIPH HU3YICHUU OHOJIOTUIECKUX
00BEKTOBY

Toro 4acoB mo Teme 2

Tema 2. JKuBble cCTeMBI H HX OPraHH3AIAS

2.1 bronoruueckue] 1 PKuBble crcTembl (OMOCUCTEMBI) KakIpeaMeT |PackpbiBaTh Co/iepikaHHe TEPMUHOB
CUCTCMBI, N3 Yy4CHUA OHOJIOTHH. IMOHSITHM: CHUCTEMaA, 61/10nomqe01<aﬂ
MPOLECChIN UX OTIM4Ke )KUBBIX CHCTEM CUCTEMaA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
M3y4eHue 0T HeopraHuuecKoi npuposl. CBOMCTBA OrOCHCTEMBI, CBOWCTBA JKUBBIX CHCTEM,

OrocucTeM M UX pazHoOOpasue. OOMEH BEIIIECTB, PA3MHOXEHHUE, POCT,
'YpoBHU OpraHu3aLul OHOCUCTEM: [pa3BUTHE, HACIEACTBEHHOCTD,
MOJIEKY/ISIPHBIH, OpraHOUJHO- M3MEHYMBOCTb, Pa3ApaXKUMOCTb,
KJICTOYHBIN, OpraHU3MEHHBIM, OHEPro3aBUCUMOCTb, YPOBHHU
MOIYJISILIIOHHO-BUI0BOH, OpraHu3aLyy KU3HU (OMOCcHCTEM).
PKOCUCTEMHBIN (OHO-T€OLIEHOTHYECKHUH), XapaKkTepu30BaTh NPUHLUIIbI
OrochepHbIil. opraHu3aiiy OUOCHCTEM: OTKPBITOCTb,
Hayxw, n3ydaroniie OHOCHCTEMBI Ha pa3HbIX [BBICOKAsl YIIOPSIOYEHHOCTD,
[YPOBHSIX opraHuzanuu./Jemoncmpayuu: CaMOpETYIALUS, UePAPXUIHOCTb.
Tabnuywvt u cxemovl: «OCHOBHBIE [lepeuncnsTh yHUBEpCaJbHbIE CBONCTBA
MPU3HAKK KU3HWY», «YPOBHU OpraHU3allik [KHUBOTO: €IMHCTBO XMMHUECKOIO COCTaBa,
pkuBoHTpupoas».Moaens monekynsl JJTHK [pa3npaxxumocts, OBIKEHHE, TOMEOCTa3,
[POCT 1 pa3BUTHE, HACIECICTBEHHOCTb,
M3MEHIMBOCTb,IBOMIOLIUS
(TpuctiocobaeHrne K U3MEHSFOIIMCS
ycioBusiM). [IpuBOIUTE IpHMEpHI
OrocHCTEMPa3HOTrO YPOBHS OpTaHU3aINN
W CPAaBHUBATh NPOSIBIICHUS] CBOWCTB
PKIBOTO HA PA3HBIX yPOBHSX.
XapaKTepr30BaTh OCHOBHBIE IIPOLIECCHI,
MPOTEKAOIIE B OHOCHCTEMaxX: OOMEH
BEILECTB U IIPEBPALIEHIE YHEPTHH,
CaMOBOCIIPOHM3BEICHNE,CAMOPET YIALIIHS,
pazsuTre. CoOMroIaTh MpaBma
OepexHOTO
OTHOIIECHNUS KXKMBOU ITPUPOJIE
MToro yacos mo Teme 1

Tema 3. XuMHYeCKHIi COCTAB U CTPOEHUE KJIETKH




3.1

IX AIMHAYECKUI
COCTaBKJIETKH.
Boma u
MUHEpaJIbHbIE
comn

IXMMHUYECKHI COCTaB KJIETKU. XUMHYECKUE
PIIEMEHTHI: MaKPOJJIEMEHTHI,
MHKPORJIEMEHTHL. Boia 1 MuHepaibHbIC
BerecTBa. OyHKIUK BOJBI M MUHEPATHHBIX
BerecTB B KieTke. [lomnepxanue
OCMOTHYECKOro OanaHca.
VIemoucmpayuu:

V[uacpammul: «PacrpeneneHue XuMUIECKIX
PIIEMEHTOB B HEXKUBOH TPUPOJIC,
«PacmpeneneHre XUMHUECKUX JJIEMCHTOB B
PKUBOM TIpUpoe». Tabauyvl u cxemol:
«ITeproanueckasTabIUIIa XUMAISCKUX
RIEMEHTOBY, «CTpOCHIE MOJICKYIIBI BOJBDY

IPackpsIBaTh conepKaHre TCPMUHOBU
[TOHSTHI: SJIEMEHTBI-OHOrCHEI,
MaKPORJIEMCHTBI, MUKPO3JICMEHTEHI;
MUHEpaIEHBIC BEIECTBA, MOJICKYJIa BOJIBI
KaK JHII0Jb, BOJOPOIHBIC CBSI3H;
ruapodUITbHBIE ¥ THIPOPOOHBIE
BemecTBa. Jloka3bIBaTh €IUHCTBO
PIIEMEHTHOI'O COCTaBa KaK OJTHO U3
CBOICTB )uBoro.Pacrpenensrs
XUMITYECKHE DJICMEHTBI IO TPYIIaM B
BaBHCHUMOCTH OT KOJUYECTBEHHOIO
MPEJCTaBUTEIILCTBAB OPTaHU3ME;
XapaKTepU30BaTh POJb OTICIBHBIX
PIIEMEHTOR. BBIABIATE CBSI3b MEKIY
COCTaBOM, CTPOCHHUEM MOJIEKYJIbI
XUMHUYECKOT0 COEIUHEHMS H €ETO
(QDYHKIIMSIMHU B KJIETKE.

3.2 |benxu. CoctaB benku. CoctaB u cTpoeHHe OEITKOB. PackpbiBaTh Coiep)KaHUE TEPMHHOB U
U CTpPOEHHE IAMHHOKHCIIOTBI — MOHOMEPHI OEIIKOB. MOHSTHIA: OENKH, TTOTUMEPbI, MOHOMEPBI,
0enKoB He3ameHHMBbIE U 3aMeHUMBbIE AMUHOKHCIIOTBI, TIENITH/IHAS CBSI3b,

AMHHOKHCIIOTHl. AMUHOKUCIIOTHBIH COCTaB.  [[TOJIMIENTH]I, ACHATYPaIHSL.

'YpOBHH CTPYKTYpBHI OEITKOBOI MOJIEKYJIbI  [XapaKTeph30BaTh OENKH KaK Kiacc
(TepBUYHasi, BTOPUYHAS, TPETUYHAS U OpraHUYECKUX COCAUHECHUM;
METBEPTHYHAS CTPYKTYpa). XUMHYECKHE KIacCH(MUIIMPOBATh UX 110 CTPOSHHIO
cBoiicTBa OenkoB. buonornueckue pyHKmu (T00ysipHBIE U GUOPUILIIPHBIE OENKH),
0eIIKOB. MEePeYHCIIATh U XapaKTepU30BaTh
VIemoncmpayuu: Tabnuywl u cxemvl. (hyHKIMK OENTKOB

«CTpOEHNEMONEKYbI OenKay.

O60opydosanue: CBETOBOW MUKPOCKOII,

MHKPOIIPEnapaThl

3.3 |DepmeHTHI — DepMeHTHI — OHOJIOrMYECKHEeKAaTaIN3aTOphl. |[PackprIBaTh copepkaHHEe TEPMHHOB U
Ouonoruueckue CtpoeHue GpepMeHTa: aKTUBHBIN LIEHTP, MOHATHIL: PepPMEHTHI, aKTUBHBIH LIEHTD,
KaTaaM3aTOpPbI cyocTpatHas crenupuaHocTb. KodepMmeHTsl. cyOcTpaTHas crieln(puIHOCTb,

Buramunbl. OTnnuust GepMeHTOB OT KO(EpMEHTHI, OETIKH-aKTUBATOPHI 1
HEOpraHMYEeCKUX KaTaal3aToOpOB. OEKU-MHTMOUTOPBI.
VIemoncmpayuu: Tabruysl u cxemol: 'Yka3biBaTh OTIM4HsT (DEPMEHTOB OT
«Ctpoenuedepmentar. Obopydosanue: HEOPTraHMYECKIX KaTaln3aTOPOB.
000pyAOBaHHELISA IPOBEACHHS OOBACHATE POJIb (PEPMEHTOB B
HaOJII0ICHUI, I3MEPEHU 1, SIKCIIEPUMEHTOB.  |(QyHKIIMOHUPOBAHHUH JKUBBIX CHCTEM,B
Vlabopamopnsle u npakmuueckuepadompl: [IPOMBIIUICHHOCTH, B MEIUIIUHE,
UI/p Ne 1. «3yueHneKaTaiuTHYECKOM B IOBCEIHEBHOM U3HU YEJIOBEKA
AKTUBHOCTH ()EPMEHTOB (Ha IIpHMepe
AMMIIA3bl FUIM KaTaJlasbl)»

3.4 'YTineBoasl. 'YTieBozaBI: MOHOCaXapHaBI (TJIIOKO3a, PackpbIBaTh copep kaHue TEPMUHOB U

UTurmmet [pr603a 1 1e30kcuprdo3a), AcCaxapuIbl MOHSATHI: YTIICBOABI, MOHOCAXaPHUIBL,

(caxapo3a, JTaKTO3a) U MOIHUCAXAPHUIBI
(Kpaxmal, TIIHKOTeH, HEeJUTI0I03a).
Ibronmorngeckre GyHKINU YTIEBOHOB.
UInmmaner: Tpurmunepuasl, Gocdomumuast,
CTEpPOUIBIL.

IMaapodunsHO-THIPOPOOHBIE CBOKUCTBA.
bronmornaeckre GpyHKIITNH JTUTHAOB.
CpaBHEHHE YIIIeBOJOB, OCITKOB U JINTIH/IOB
KaK ICTOYHHUKOB dHEpTun./Jemoncmpayuu:
Tabauysl u cxemvl: «YTICBOAB, «JIATTHAB.
Obopyoosanue: 000pyIOBaHHE IS
TPOBEICHNS HAOMIOICHUH, N3MEPECHU,

PKCIICPUMEHTOB

Imucaxapuabl, MOJIMCAXapUIbL, TIIOK03a,
pubo3a, mezokcuprbo3a, caxaposa,
lmaKTO3a, MaIbTO3a, IEJUTIOI03a
(KerdaTka), Kpaxmal, TITHKOTeH;
ITUIHAIBL, TPUTIAIEPUIB! (KUPBI, Macia),
hochomumiel, CTEpOUIBI.
XapakTepr30BaTh YIICBOIBI, TUMHIBIKAK
KJIACCOPTaHUYECKUX COCTUHEHUI.
KnaccuuimpoBatb yriieBOoabl ¥ JIUITHAIBI
[0 CTPOCHUIO; TIEPEUUCIIATH (PYHKITUU
[YTJIEBOAOB U JIMITUJIOB.

CxeMaTH4ecKd H300pakaTh CTPOCHHE
MOJICKYII YTJIEBOJIOB, JINTIHIOB




3.5

HyxnennoBsle
KHCHOTBL. ATD

Hyxneunossle kucnorsl: JJHKu PHK.
HykeoTnabl — MOHOMEpBI HYKIIEHHOBBIX
kucnot. Ctpoenue u pyakuun JTHK.
Crtpocrue u pyakrmmuPHK. AT®: ctpoeHue
M QYHKINH.

VIemoucmpayuu:

[ lopmpemuwr: [1x. Yorcon, ®. Kpuk,M.
'Yunkusc, P. ®pankiuH.

Tabnuywvt u cxemvl: «HyknenHoBbie
kuciotsl; JTHK»,

«buocunTe3 Oenka», « CTpOSHUEMOICKYITBI
IATD».

Obopyoosarue: CBETOBOW MHUKPOCKOTI,
MHKpOITpenaparhl

PackpbIBaTh copep)KaHne TEPMHUHOB U
MOHSTHIA: 1€30KCUPHUOOHYKIICHHOBAS
kucinora (JJHK), pubonyknennoBas
kucnora (PHK), Hykneornn,
MOJMHYKJICOTUIHAS [IETb
(TTONMHYKIICOTH]T), KOMIUIEMEHTAPHOCTb,
¢ynxmmu JIHK (xpanenue u nepenada
HACIICICTBEHHON WH(pOPMAIINN); BUIIBI
IPHK (b OpManuoHHas, TpaHCIOPTHAS,
prdocomanbhas); ATO,
MaKpOdPrHYecKas CBSI3b.
XapakTepr3npoBaTh HyKJICHHOBBIE
KHCJIOTBI KaK XUMHYECKUE COSTMHEHHS U
HOCHTEJIN HACIIEICTBEHHON HH(OPMAIHH.
OTMedaTh 0COOEHHOCTH CTPOSHHS
monekyn JIHK,PHK u AT®.
CxeMaTH4YecKH U300pa)kaTh CTPOSHUE
HYKJIEOTH/IOB, MOJIEKYJ HYKJIEHHOBBIX
kucior, ATD

3.6 Hcropus n [{uronorust — Hayka o KIJIETKeE. PackpbIBaTh coziepKaHHe TEPMUHOB U
METO/IbI Knerownas Teopust — npumep MOHSTHIA: KIIETKA, [INTOJIOTUSI;
M3 ydeHUs B3aUMOJIEHCTBHS UJIeH B ()aKTOBB HAYYHOM  [pacKpbIBaTh COJEPKaHNE MOJTOKEHUN
KJICTKH. TMMO3HAHWH. MCTO}II)I N3Yy4YCHHUS KIICTKH. KJIETOYHOM TCOPUH.
Knerounas VIemoncmpayuu: Ilopmpemor: A. JleBeHryk, [[lepeuncnars 1 xapakTepu3oBaTh
[reopust P. I'yk, T. IBann, M. Hneiinen, K. bap, P.  jocHOBHBIE MeTOBI H3y4eHUS KIETKHU:
Bupxo. Obopydosanue: CBETOBON (TIpUrOTOBJIEHHE CPE3OB, OKPAIINBAHHE,
MHUKPOCKOIT, MHKPOTIPErapaTsl MUKPOCKOITUPOBaHKE,
[PACTUTCIIbHBIX, JKUBOTHBIX U 6aKTCpI/IaJ'[I)HI)IX L[eHTpI/Iq)yFI/IpOBaHI/IC, KYJIbTUBUPOBAHUE
KJIETOK;PUCYHKH € MUKpodoTorpadusMu  [KJIETOK M TKaHEH)
KJIETOK, TIOJTy4EHHBIC C IOMOLIBIO CBETOBOT'O
U 3JIEKTPOHHOTO MHKPOCKOIa
3.7 Ketkxa KieTka Kak LeJIocTHAs J)KMUBasi CHCTEMA. PackpbIBaTh cofiepKaHUE TEPMHHOB U
KaK LIeJIOCTHAs OO011He PU3HAKY KIIETOK: 3aMKHYTast MOHATHN: KIETKU (3yKapHOTHYECcKas,
PKHUBas CCTEMa HapyxHas MemOpana, monekynsl JJHK kak  [mpokapuotnyeckas), IiazMaTHIecKas
TeHEeTHYECKUH ammapar, CHCTeMa CHHTe3a MeMOpaHa (IU1a3ManeMma), TITHKOKAIHKC,
Oenka. TUIBI KIETOK: 9yKapHOTHUECKass U [TPAHCIOPT BEIIECTB (MACCUBHBIMH,
npokaprotuueckas. OCOOCHHOCTH CTPOEHHUSI [aKTHBHBIA),  3HAOLMTO3  ((harouuros,
MpokaproTHiecKon KieTku. Kierounas MMHOLIUTO3),  3K30LMTO3,  KJIETOYHAs
cTeHka Oakrepuil.CTpoeHne cTeHka, HykieouJ. CpaBHHBATh MEXNY|
PYKapHOTHUECKON KIeTKH. OCHOBHBIE co0oi
OTJINYUS PACTUTEIBHOMN, JKUBOTHOI 1 PYKapUOTHYECKHE U ITPOKAPHOTHUECKHUE
rpuOHO¥ KkieTku. [ToBepxHOCTHBIE KJIETKH; OTMEYaTh CXOACTBO U Pa3IudIMs
CTPYKTYpBI — KJICTOYHAs CTEHKa, B CTPOCHHH KIIETOK OaKTepHid,
[ITMKOKAIUKC, nX GpyHKuuy. [1na3maTnyeckas pKMBOTHBIX, PACTEHUH 1 TPHOOB
MeMOpaHa, ee CBOICTBa M (PYHKIINH.
VIemoncmpayuu: Ilopmpemoi: A. JIeBEHTYK,
P. I'yk, T. IllBanH, M. llneitnen, K. bap, P.
Bupxos. Tabauywt u cxemol: «CTpoeHue
PYKapHOTHYECKOH KIEeTKn», «CTpoeHHe
PKIBOTHOM KJIETKM», «CTpoeHne
[pacTUTENBbHOH KIeTKnY, «CTpoeHue
MPOKAPUOTUYECKON KIETKU».
Obopyoosarue: CBETOBOH MUKPOCKOTI,
MHKpPOITPEnapaTsl paCTUTEIbHBIX, JKHBOTHBIX
1 OaKTEepPHATBHBIX KIIETOK
3.8 Crpoenne [{uTomma3sma 1 ee OpraHOWIbI. IPackpbIBaTh conepkaHne TEPMUHOB 1
D yKapHOTHYECK| OnrOMeMOpaHHbIe opraHon bl KieTkw: DI1C, [MOHATHIA: TUTOIIa3Ma, OPTaHOU/IEI,
Ol KIIETKHA armapaT [ oibKu, TH30COMEL. bHomTazmMaTrdeckas cetb (II1C),

[TomyaBTOHOMHBIE OPTaHOHUIBI KIIETKH:
MHUTOXOHAPHH, MnacTuael. [Iporcxoxaenue
MHUTOXOH/IPHH HIUIacTH/. Bumeruiactu.
HememOpaHHBIE OpraHOMIBI KJIETKH:
[pPHOOCOMBI, KJIETOUHBIN IIEHTpP, HEHTPHUOIIH,
[PECHIYKY, )KI'yTUKH. DYHKIINHA OpPTaHOWIIOB

KJIeTKH. BkitoueHus. SAnpo — perynaropHslit
enTp xietkn.CTpoeHue siapa: siaepHast

anmapat [ oMbKH, JIM30COMBI, BAKYOITb,
MUTOXOHJIPHH, THIACTH/BI (XJIOPOIIIACTHL,
XPOMOIIITACTEI, JIGHKOIUTACTHI),
[pPOOCOMBI, MEKPOTPYOOUKH, KICTOUHBIH
MeHTp (IICHTpocoMa), PeCHUIKH,
PKTYTHUKH, BKITIOUCHUS, AP0, sIepHAas
000I0YKa, KaproIlIa3Ma, XPOMaTHH,
SITPBIIITKO, XpPOMOCOMBL. ONIICHIBATD




000II0YKa, KapHoIIa3Ma, XpOMaTHH,
SIpBIIKO. XpOMOCOMBI. TpaHCIOPT BEIIECTB
B KJIETKE.

VIemoucmpavyuu: Ilopmpemol: A. JIeBEHTYK,
P. I'yk, T. lIBann, M. lneitnen, K. bap, P.
BupxoB. Tabauywst u cxemwl: «CTpoeHne
PYKapHOTHYECKOH KIeTKn», «CTpoeHHe
PKUBOTHOM KIeTKN», «CTpoeHue
[pacTUTENLHOM KIIeTKn», «CTpoeHue
MPOKAPHOTUYECKON KIeTKN», «CTpoeHne
simpa kieTkm»y. Q6opydoeatue: CBETOBOM
IMHKPOCKOIT, MUKPOIIPENapaThl PACTUTEIbHBIX
1 JKUBOTHBIX KIIETOK. Jlabopamophovie u
npakmuyeckuepaoomul:

UI/p Ne 2. «Mi3yueHne cTpoeHHs KIETOK
[paCTeHU1, )KUBOTHBIX MOAKTEPHH MOJ
MHUKPOCKOITOM Ha TOTOBBIX MHKpPOIIpernapaTax|
M HMX OIMCaHHE)

CTPOCHNE DYKapUOTHIECKOMKIIETKH TI0
M300paKeHNSIM M Ha MUKpOIIperaparax;
KIacCH(UIIMPOBATh OPraHOUIbI B
BaBHCHMOCTH OT OCOOEHHOCTEH HX
cTpoeHus (oHOMEeMOpaHHEIE,
ITByMeMOpaHHbIE, HEMEMOpaHHBIE);
OIMCHIBATh (PYHKIIUH KasKIO0TO
OpraHouja B KJeTke. XapaKTepu3oBaTh
KJIETOYHOE SIIPO KAKMECTO XpaHEHUS,
nepenaydl (yABOCHUEXPOMOCOM) H
peanu3aniy (TPaHCKPUIILHS)
HacJeCTBEHHOWNH(OpMAIH KIIETKH.
[epeyrciasiTh ¥ ONKUCHIBATH KOMIIOHEHTHI
sapa 1 ux QyHKIuH; CXeMaTHIHO
M300pakaTh CTPOCHUE PACTUTEIBHON U
PKUBOTHOM KJIeTKH. OOBSICHSTH
OHOIOrNYecKoe 3HaYeHHETPAHCIIOPTa
BEILIECTB B KJIIETKE.

IToro yacos mo TeMe

8

Tema 4.

KuzHeneaATEILHOCTD KJIETKH

4.1 OOMeH 2 OOMeEH BeIEeCTB, WA METa0OH3M. PackpbiBaTh copepikaHre TEPMUHOB U
BEIIECTB. AccuMusius (TJIACTHYECKUH OOMEH)H [MOHSTHI: OOMEH BEILECTB U
[TnacTrueckuii ImucCUMMIISIIHS (SHEpreTHYecKnii 0OMeH) —  [IpeBpalieHe YHePriy (METaboIu3M),
0OMeH. IBE CTOPOHBI €AWHOTO Tpoliecca ACCUMUJISILIUSL, TUIACTUYECKHI OOMEH,
dotocunTe3. MeTabonu3Ma. Poib 3aKOHOBCOXpaHEHHs ITCCUMIIISLINS, SHEPTeTHYECKUI OOMEH,
XemMocHHTE3 BEIIECTBA U YHEPTUM B IOHUMAHUU hoTrocuHTe3, hoTONH3,

MeTabonu3ma. TuneloOMeHa BelecTB: (hochopunupoBanue, NepeHOCYHK
ABTOTPO(HBIN U rerepoTpodHbIid. Porb MPOTOHOB, XEMOCHHTE3.

(epMeHTOB B OOMEHE BEILIECTB U OnuceiBaTh POTOCUHTES, IPOLIECCHI,
NPEeBPALICHUMIHEPIHH B KIIETKE. MPOTEKAIONIHE B CBETOBOW U TEMHOBOM
Dotocuntes. CBeroBas u TemHoBas ha3bl  [hase.

(otocunresa. Peakuuu porocunresa. BBISBIATE IPUYUHHO-CIICACTBEHHBIE
Db dexTuBHOCTH HOTOCHHTE3A. 3HAUCHHE  [CBSI3U MEX/Y IOTJIOCHUEM COJHEYHOM
(boTocuHTe3a U1 )KU3HK Ha 3emute. BiusgHue pHEpruu X10pohioM U CHHTE30M
lycioBuii cpenbl Ha orocuHTe3 U crocodbl  Mosiekyn ATO.

MOBBILIEHUACTO IPOAYKTUBHOCTH Y CpaBHHMBATh HCXOHBIE BEILIECTBA,
KYJIBTYPHBIX PACTCHUH. KOHEYHBIE IPOLYKTHI U YCIIOBUS
IXeMocuHTE3. XEeMOCUHTE3UPYIOILNE [IPOTEKAHUS PEAKLMI CBETOBOU U
OakTepuy. 3HaYEHHEe XEeMOCHHTE3a JUIs TeMHOBOI1 (ha3bl poTocuHTE3A;

PKU3HHU Ha 3emIie. CpaBHUBaTh OTOCUHTE3 U XEMOCHHTES.
VIemoncmpayuu: Iopmpemor: K. A. OrieHrBaTh 3HaYeHHE POTOCHHTE3A U
Tumupsizes. Tabauyvt u cxemvl: XEMOCHHTE3a UL )KU3HH Ha 3emiie
«Xiopomnacty, «POTOCUHTE3)

4.2 DHEepreTUIecKu 1 DHepreTUIecKuii 0OMEH B KIETKE. IPackpbIBaTh colepKaHUE TEPMHUHOB U
ioOMeH IPacmiernenye BEIIeCTB, BBIICICHUE U MOHSATHI: YHEPTeTHIECKU OOMEH,

AKKYMYJIHPOBaHUE SYHEPTUU B KJIETKE. DTaIbl
PHepreTuaeckoro oomena. [ mmkonms.
IbpoxeHren ero BUAbL.

KucnoponHoe oKucieHue, Wik

KJIETOYHOE  JIBIXaHHE. OxucnuTenpHOE
(hocthopunupoBanue. O¢ddexTuBHOCTH
PHEPreTHIeCKOro oOMeHa.

VIemoucmpayuu:

Tabauywl u cxemol: «TUTBITATAHMS,
«MeTabommmy, « MUTOXOHAPHSD,
«OHEPTEeTHYECKII 0OMEH

MJIMKONN3, MOJIOYHOKKCIIOE OpOXKEHHE,
CIHPTOBOE OpOXKEHHE, OHMOIOTHIECKOe
OKHCJICHHE, KJICTOYHOE IbIXaHHE,
IMUICCUMIITALHS, (PEPMEHT.
[XapakTepr30BaTh OOMEH BEILECTB U
MpeBpalleHne YHePrui (MeTaboII3M ))KaK
OIIHO MX CBOMCTB *kHBOro. [lepeunciasats
0COOEHHOCTH ITACTHYECKOTO 1
PHEPreTHIeCKOrooOMeHa B KIIETKE;
[YCTaHAaBIMBATh B3aNMOCBSI3b MEXKIY
HIMH. Paznugate THIIBI OOMEHa BEIIECTB
B KJIETKE: aBTOTPOGHBIN U
reTepoTpodHEIi. ONMICHBATE TAIIBI
PHEPreTHIeCKOro0OMeHa

(IO OTOBHUTENBHBIN, OECKUCIOPOIHBIH,
KHCIIOPOAHBIN )M CPaBHUBATH MX MEXKITY
co00i1. XapakTepn3oBaTh PEaKINU
TIIMKONN32,0p0KEHNSI, KJIETOYHOTO
ITBIXaHVST; BBISABIISITH IPHYMHHO-

CJICACTBCHHBIC CBA3U MCIKIY




TIIMKONN30M, KIIETOYHBIMIBIXaHHEM U
cuHTe30M MonekynAT®. CpaBHuBaThH
P(h(HEKTHBHOCTH OECKHUCIIOPOTHOTO H

KHCJIOPOTHOT03TAIIOB.
4.3 BrocunTe3 2 Peakiy MaTpUIHOTO CHHTE3A. PackpbeiBaTh coOAEp)KaHWE TEPMHHOB |
Oenka enernueckas nadopmanus n JJHK. MOHSATHHA: TeH, TEeHETUYECKUd  KOof,
Peanmu3zanys reHeTHYecKo MHYOPMALMK B [MAaTPUIHBIN CHHTE3, TPAHCKPHIILIHS,
KieTke. ['eHeTHUecKuii Kol Nero CBOMCTBA. [TPAHCISIINS, KOIOH, aHTHKOJIOH,
Tpanckpumnms — maTpuuHblii cuate3 PHK.  pubocoma, neHTpanbHas gorma,
TpaHcnsnust — 6rocuHTe3 OeNka. JTarbl MoeKyssipHast Onosnorust. OnpenensiTh
rpaHcisiimu. KopnpoBanue aMHHOKHCIIOT.  [CBOMCTBA TEHETHYECKOT0 KOZa
Pons prbocomB OmocuHTE3e Oernka. (TPHUILIETHOCTH, OTHO3HAYHOCTH,
VIemoucmpauuu: Ilopmpemor: H.K. BBIPOXKIEHHOCTb, YHUBEPCAIBHOCTD,
KomnbioB. Tabauywvt u cxemor: «CtpoeHne HeTIepeKPhIBAEMOCTb, HEPEPHIBHOCTH ).
JTHK», «Ctpoenue u pyHKIMOHMpoBaHUEe  |ONKCHIBATH ATAlbl peaan3aliiu
reHa», «CuHre3 Oerkay, «Permkanust HaCJIeJCTBEHHON NH(OpMaINK B KIIETKE.
JTHK», «I"eHeTndeckuii Komp). CpaBHMBaTh pEaKkiMd MaTPUUYHOTO
Obopyoosarue.: MOJICITU- aTIITUKAIIAN cunate3amonekyn PHK u Oenka B kieTke
«Y nBoenue JIHK u Tpanckpuniuysy,
«buocunTes Oenkay
4.4 Hexnerounsie 1 Hexnerounsie (hOpMbI )KH3HU — BUPYCHI. PackpbIBaTh Ccoliep)kaHHE TEPMHHOB U
(bOpMBI KH3HU Mctopus orkpeitus Bupycos (/. U. MOHSATHH: BUPYC, BUPYCOIOTHS, KaIllCHJI,
—BHPYCHI BaHoBCcKuiT). OCOOEHHOCTH CTPOCHHUS U OakTeprodar, BUpyc UMMyHOIe(HIINTA
PKM3HEHHOTO IIMKJIa BUpycoB.bakTepuodaru. |[denoseka (BMY), oHKOreHHbIE BHPYCHI.
bose3Hy pacTeHUH, KUBOTHBIX U YEJIOBEKA, [XapaKTepHU30BaTh BUPYCHI KAK
BBI3BIBAEMBIE BUpycaMu. Bupyc HEKJICTOYHYIO (pOpPMY KU3HHU;
uMMmyHoeduimTa yenoseka (BUY) — 0COOCHHOCTH CTPOSHHMS U
B030yauTens CIIM/]a.O0paTHas PKM3HE/IESITENIbHOCTH BHPYCOB.
[TPaHCKPHUIILIUA, PEBEPTA3a U UHTErpasa. OnuchIBaTh XU3HEHHBIN IIUKJI BUPYCOB
[NpodunakTrka pacrpoCTpaHeHUsI BUPYCHBIX [HMMYHOAC(HINTA YEIOBEKA; pa3inyaTh
3aboneBaHMIL. Ha pucynkax BTM ((Bupyc TabauHoi
VIemoncmpayuu: [lopmpemor: J1. U. Mo3auku), bakrepuodar, BUY.
MBanoBckuit. Tabauywl u cxemwl: «Bupycbn», (OG0CHOBBIBATH U COOMIONATH MEPHI
«bakTepuodarmy; «CTpoeHue 1 KU3HEHHBIN [IPOGHIAKTHKH PacpOCTpaHEHHUS
ik Bupyca CITH 1a,6akrepuodaray. BHUPYCHBIX 3a00JI€BaHUI
Ob6opydosanue: monens ctpykrypsl JJHK;  (pecripatopHble, kexymno4Ho-
MarHuTHas Mojielb-anmuinkanus «CTpoeHne [KuiieuHble, kieeBon suiedanmnt, BUU-
KIIETKI mHpeKIs).
MToro yacoB 1o teme 6

Tema 5. PazmHoKeHUe

U UHAUBHUAYAJIBbHOE Ppa3BUTHEC OPraHU3MOB

5.1

DPKu3HeHHBbII
IIMKJTKICTKH.
Jlenenue
KJIETKH. MHUTO3

1

IKi1e TOUHBIH LMK, WIIM )KU3HEHHBIN ITHKIT
knetku. MaTepdasa u murtos. [poreccer,
nmporekatomye B uHTepdase. Pernmukanms —
[peakuysi MatpuuHoro cunresa JJHK.
CTpoeHne XpoMocoM. XPOMOCOMHBIN HaOop
- KapuoTun. J{UMIouaHbIN U raruionJHbIA
XPOMOCOMHBIE Ha0OPHI. XPOMATHIBL.
[{#TOIOTHYECKIe OCHOBBI PA3MHOXKECHUSIU
MHAWBUAYAIBHOTO Pa3BUTHSI OPTaHU3MOB.
/lenenue xkineTkn — Muto3. CTaauy MUTO3a.
[Tporecchl, MPONCXOISAIINE HAa PA3HBIX
cTagusax MuUTo3a. buonornueckuii CMbICT
muTo3a.[IporpaMmmupyemast THOSTb KISTKH —
AITOTITO3.

VIemoncmpayuu: Tabnuywvl u cxempl:
«Kierounsrit nukiny, «Permmukamms JTHK,
«CTpoeHue XpOMOCOMEBD», «MHUTO3;
MarHUTHAs MOJCITb-aITuTHKams «JleneHue
knetkm»;monens IHK. Obopydosanue:
CBETOBOM MUKPOCKOII 1 MUKpOIpenapar
«KaproknHe3 B KICTKaXKOPEIIKa JIYKa.
Vlabopamopuvie u npakmuueckuepadomoi:
Ulabopartophast padora Ne 3. «Habmonenne
MHTO32 B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBEIXMHKpOMNpEnapaTax»

PackppiBaTh conepskaHUE TEPMHUHOB U
MOHSTHIA: KIIETOUHBIHN LUK, HHTEp(ha3a,
[peIYIUTUKALSL, XpOMOCOMa, KapHUOTHII,
TaTlJIOMIHBIN, TUIITIONIHBII
XpPOMOCOMHBII Ha0Op, XpOMaTHABL;
MUTO3 €ro ctaauu: mpodasa, meradasa,
aHadasza, renodaza. OnuceBaTh
PKI3HEHHBIA ITMKI KJIECTKH;IEPEUNCIATh U
XapaKTepHU30BaTh MEPUOIBI KIETOUHOTO
[IMKJIa, CPABHUBATH HX MEXY COOOM.
OnrchBaTh CTPOCHUE XPOMOCOM,
KapHOTHIIOB OPraHU3MOB, CPAaBHHBATh
XPOMOCOMHBIE HA0OPHI KIIETOK.
CpaBHUBATh CTaIMH MUTO34.

PazmiryaTe Ha MEKpOIIpenaparax u
[PICYHKaX CTaJii MATO3a.

IPackpbIBaTh OMOIOTMIECKUNA CMBICI
MHUTO3a




5.2 DopmbI DopMBI pa3MHOXKEHHS OpraHn3MOB: Oecrionoe [PackprIBaTh cofiepKaHue TEPMUHOBH
[Pa3MHOXEHUS M TIONOBOE. MOHATHI: pa3MHOXKEHHUE, KIIOH, ITOJIOBBIE
OpraHn3MOB Buyer 6ecrionnoro pasMHOXKEHUS: IeJICHHE  [KJIETKU (TaMeThl), SIMIEeKIIeTKa,

Ha/IBOE M TIOYKOBAHUE OJIHO- CIIEpMaTO30M/I, 3UT0TA,/IeJICHHAE HA/IBOE,
1 MHOTOKJIETOYHBIX, CIIOpO0Opa3oBaHue, MOYKOBAaHHUE, CIIOPYJISLNS,
BEr€TaTUBHOE Pa3MHOXKEHHE. (hparmMeHTaIs, BEreTaTHBHOE
MckyccTBEHHOE KIIOHMPOBAaHUEOPTaHU3MOB, [pa3MHOXKEHHE, CEMEHHOE Pa3MHOKEHHE,
ero 3HaYeHUE OITBLIIEHHE, TBOHHOE OIIIIOI0TBOPEHHE,
UTACENEKIIUH. MOJIOBBIEXKETIE3bl, CECMEHHUKH, SIMYHUKH,
[MonoBoe pasMHOXKEHHE, ErOOTIMYHSOT OILTONIOTBOPEHHE (HapyKHOE,
Oecronoro. BHYTpEHHEe). XapaKTepr30BaTh
V[emoncmpayuu: 0COOEHHOCTH U 3HaueHUe OecIIoIoro u
Tabnuyvt u cxemvl: «DOpMbL MOJIOBOTOCITIOCOOOB pPa3MHOKEHUSL.
[Pa3MHOXKEHHUSI OpraHI3MOBY, «J{BoiHOE Bb1ensTh BUABI OECIonoro
OTUTIO/IOTBOPEHHE YLIBETKOBBIX PACTEHUI»,  [Pa3MHOXEHHS; BBISIBIISITH B3AaHMOCBSI3N
«/lenenue KieTKu Mexay GopmaMu u criocobamu
OakTepumn», «BereratuBHoe [PA3MHOXEHHUS, U UX OMOJIOTMYEeCKUM
[pa3MHOXKeHUE pacTeHuiD», «CTpoeHue BHa4yeHneM. Brnaners npuémamu
MOJIOBBIX KJIETOK» BEreTaTHBHOTO Pa3MHOKEHHS
KYJIbTYPHBIX pacTeHHI(HA TpUMepe
KOMHATHBIX). XapaKTepH30BaTh IOJIOBbIE
KJIETKH:SINLIEKIIETKH, CIIEpPMaTO30U/bI;
BBIABJIATH OCO6GHHOCTI/I HX CTPOCHHUA.
5.3 Metio3 Meiioz.  Cragum  wmeiioza.  [Ipouecchl,PackpbiBaTh copepxaHue TEPMHHOB U
[IPOUCXOIALIE Ha cTaausax MeHNO03a.[TOHITHI: Mel03, KOHbIOTaI[Usl XPOMOCOM,
[ToBeneHue XpOMOCOM B Mero3e.mepekpecT (KPOCCUHTOBEP )XPOMOCOM,
Kpoccunrosep. buonormueckuii cMbica HrameTbl. XapaKTepHU30BaTh MEH03 Kak
BHa4YeHHe MeHo3a. CII0CO0 KJIETOUHOTr'O JIEICHHST; OIHCHIBATh
Viemoncmpayuu: MeMO03 Mo CTausiM; CPABHUBAThH CTaUN
Tabnuywvl u cxemvl: «JleneHUEKIETKNY, Melo3au MUTO3a. PaznuyaTh Ha pUCyHKax
«Meios». CTaZuy MeHo03a;pacKpbIBaTh
O6opydosanue: monens JJHK; MaruuTHas — [Ouosornueckoe 3Ha4eHHE MeiHo03a
MozeNb-anuInKalys «JleneHue KIeTkm
5.4 |O6pa3oBaHnue u ["amerorenes — mporecc 00pa3OBaHUS PackpbIBaTh cofepKaHUe TEPMUHOB U
[pa3BUTHE MOJIOBBIX KJIETOK Y)KUBOTHBIX. [loi0BBIE MOHSITUI: FaMETOTeHE3, CIIEPMATOICHE3,
MOJIOBBIX PKEJIe3bl: CECMEHHUKH U SUYHUKH. 0OreHe3, CiepMaTo30H]l, aKpocoMa,
KJIETOK. OOpa3oBaHUE U Pa3BUTHE TOMOBBIXKIETOK — [AHIIEKIETKA, MTOJSIPHBIC TENbLIA.
Om100TBOpEH ramer (CIiepMaTO30H 1, THIIeKIIeTKA) — XapakTepr30BaTh 0COOEHHOCTH
e criepMaToreHes u oorene3. OcobeHHOCTH raMeTOreHe3a y )KUBOTHBIX U €ro CTauuy;
CTPOCHUS SIMIIEKIIETOK U CIIEPMAaTO30MA0B.  [OJIOBBIE KJIETKH )KUBOTHBIX M OITUCHIBATH
OmnonorBopenue. IlapreHorenes. MpoLeCcC UX Pa3BUTHSL.
Iemoncmpayuu: Tabauysl u cxemvi: CpaBHHUBATh CIIEPMATOI'€HE3 1 OOT'€HES.
«IIpsMoe 1 HempsMoe pa3BUTHEN, OnuCHIBaTh OIUIOJOTBOPEHHE,
«["amMeToreHes y MIeKOIMMUTAOMINX U OroornyecKoe 3HaYeHNEe
uenoBekay. O6opyoosaHie: MOAETb OIUIOOTBOPEHHUS
MeTahazHOHXPOMOCOMBI, MUKPOCKOII,
MuKporpenapatsl «CriepMaTo301abl
MJICKOITUTAFOIIICT O, «SIHMIIeKIeTKa
MJIEKOTTUTAIOIIET 0.
VIabopamopHsle u npakmuuecKuepadomol:
UI/p Ne 4. «3yueHnecTpoeHHs MTOIOBBIX
KJIETOK Ha TOTOBBIX MHKpOIIpEnapaTax».
5.5 [HUumuBumyansH MuaauBraYyabHOE pa3BUTHE (OHTOTCHES). IPackprIBaTh ComepkaHHe TEPMIHOB H
Oepa3BUTHE OMOpHOHATBHOE Pa3BUTHE (IMOpPHOTEHe3).  [IOHSTHI: OHTOTEHE3, SMOPHOTeHE3,
OpPTaHU3MOB JTamsl SMOPHOHATIHHOTO Burora, npobieHne, 61acToMepsl,

[Pa3BUTHS y TO3BOHOYHBIX KUBOTHBIX:
InpobrneHne, racTpyIsIIus, OpraHOTeHEs.
[MocTamMOprOHaTBHOE pa3BUTHE. THIIBI
MOCTIMOPHOHAIBHOTO Pa3BUTHS:

MpsMoe, He npsiMoe (JTMauHOYHOE). Binsiane
Cpenbl Ha pa3BUTHE OPTaHU3MOB; (DAKTOPBI,
CITOCOOHBICBBI3BIBATH BPOXKACHHBIC
[YpOICTBa.

Poct u pa3ButHe pacreHuii. OHTOreHE3
[BETKOBOT'O PACTEHUSA: CTPOCHHE CEMEHH,

CTaJlM1 pa3BUTHA.

MoOpya, biactyina, OacTouenb,
ractpysa, HelipyJa, OpraHoreHes;
3apOJIBIIIIEBbIC TUCTKH: YKTOCPMA,
Me307iepMa, SHTO/IEpMa;
MOCTIMOPHOHAIBHOE Pa3BUTHE: TPIMOCH
HETpsiMOe (JTMIUHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCIIOpa, IbIIbIIEBOE
3EpPHO, CTIEPMUH, 3aPO/IBIIICBBIN MEIIIOK,
ImBOitHOE orutooTBOpenue. OnpenensTh
PTaIbl SMOPHOHAIEHOTOPa3BUTHS
XOPJIOBBIX HA CXEMax U Mpernaparax u




VIemoucmpayuu:

Tabauywt u cxemwvl: «OCHOBHBIE CTaUH
oHTOTreHEe3a», «[IpsMoe u HempsMoe
[pa3BUTHEY, «J[BOIHOE OIIOAOTBOPEHUE
[VIIBETKOBEIX PACTCHHUID

O CBIBATH TIPOIICCCHI, POUCXOISIINE Ha
KaxxoM 3tare. CpaBHUBATE IEPHOITBI
OHTOT'CHE3a;IPSIMOE M HETIPSIMOE
(JITIMHOYHOE ) TOCTIMOPHOHATBHOE
[pa3BUTHE, 3apPOBIIIN YEIOBEKA U APYIHX
XOpIOBBIX. OOBIACHATE OHMOJIOTHIECKOE
BHAUCHHUEPA3BUTHS C METaMOP(O30M;
OTPHIIATEIILHOE BIIHSHUC aJTKOT OIS,
HUKOTHUHA U IPYTHX TEPATOTCHHBIX
(hakTOpPOB Ha pa3BUTHE 3aPOJIbIIIA
uermoBeka. ONUCHIBATE TPOIECC TBOHHOTO
OITOJIOTBOPCHHUS Y IIBETKOBBIXPACTCHUI

MToro 1acoB mo Teme

5

Tema 6. HaciencTBeHHOCTH M H3BMEHYMBOCTH OPTraHU3MOB

6.1 [[eneruka — 1 [Ipenmer u 3agaun reHeTHku. Ponp PackpbIBaTh cofiepKaHUe TEPMUHOB U
Hayka [IUTOJIOTUU U SMOPHOJIOTUHB CTAHOBIICGHUH  [TOHSTHI: T€H, TeHOM, TeHOTHII, ()eHOTHII,
0 reHeTHku. Brian XPOMOCOMBI, aJlJIeJIbHbIE TeHBI (JLIEH),
HaCJIeICTBEHHO [POCCHICKHX M 3apYOSKHBIX YYEHBIX B TOMO3MI0Ta, TeTePO3UroTa,

CTUH [pPa3BUTHE TEHETHKH. METO/IbI TEHETHUKH ITOMHHAHTHBIN NpU3HAK (TeH),

M3MEHUYHUBOCTH (TruOpUOIOrMYECKUHl, IUTOreHETHYECKUH,  [PELECCUBHBIN NMPU3HAK (T'€H), YnucTas
MOJIEKYJISIpHO- TeHeTH4YecKuit). OCHOBHbIE  [TMHUS, THOPH]L.
reHeThyeckue MoHATHs. [ eHeTnueckas [lepedncnsaTh U XapaKTepU30BaTh METOBI
CHMBOJIMKA, UCTIONIb3yeMast B CXeMax EHETUKH: THOPHUI0IOr HUECKUH,
CKpeluBanuil,/[emoncmpayuu: [IUTOr€HETUYECKUI, MOJIEKYJISIPHO-
\llopmpemuwi: I'. Mennens, T. Mopran,H. 1. [reHeTH4eckuii; JOMUHAHTHbBIE U
Basuios, C. C. Yerepukos, H. B. [pelIeCCUBHBIEC IPU3HAKH PACTEHUH U
Tumodees-PecoBckuii. Obopyoosanue: PKMBOTHBIX. [10/Tb30BaThCsl TEHETUYECKON
MOJIEITh — anuIkKanusa «MOHOTHOPHIHOES TEPMHUHOJIOTUENH W CUMBOJIMKOW IS
CKpeIIMBaHuey,repoapuii «I opox moceBHOW» BaiCH T€HOTUITHUECKUX CXEM

CKpEILBAHU

6.2 [3akoHOMepHOCT| 1 3aKOHOMEPHOCTH HACJIEIOBAHUANPU3HAKOB, |PacKpbIBaTh cozepKaHie TEPMUHOBU
MHACIICI0BAHUS lycraHoByIeHHBIE I'. MeHnenem. MOHATHIT: MOHOTHOPHIHOE CKPELIUBaHUE,
[PU3HAKOB. MoHOrnbpuIHOe CKpeluBaHue. 3aKOH (beHOTHITYECKHE TPYIIIIBL,
MonornopuaHo eIMHOo00pa3us rHOpPHIOB IEPBOTO rUOpUA0TIOTHYECKUI METO, YUCThIE
€CKpELIBaHUE nokoseHus. [IpaBunogomMuHpoBanys. 3aKOHTMHUN, JOMUHUPOBAaHUE T'€HOB(IIOJIHOE,

[paciieruieHys npusHakoB. ['umnoresa HETIOTHOE), PACLICIUICHUE B IOTOMCTBE.
4UCTOTHI TameT. [lonHOe U HenmonHoe OnuchIBaTh METOIUKY MpoBeneHus 1.
ITOMHHHUPOBaHHE. IMeHIeIeMOITBITOB 10 U3YUYEHHIO
VIemoncmpavyuu: Ilopmpemur: I'. Mennenp. [HacaenoBaHus OQHOW Napbl IPU3HAKOBY
Tabnuywvl u cxemovl: «K MOHOTHOPUAHOE ropoxa I0oceBHOro. PackpriBaTh
CKpEIBAHUE U €r0 [IUTOr€HETHYECKasI CoZIep)KaHHe 3aKOHOB €IMHO00pa3Hs
OCHOBa», «3aKOH PAaCILEIJICHH U €ro rHOPHUIOB IEPBOI0 MOKOJIECHHS U 3aKOHA
LIUTOTCHETUIECKasi OCHOBa», «3aKOH pacieruieHns. OOBACHATD TUIIOTE3Y
MHCTOTHI FaMeT». MUCTOTHI TaMeT. 3aIChIBATh CXEMBI
Obopyoosanue: MOETU-ATITUTHKALIAN MOHOTHOPHTHOTO CKPELTHBAHNS,
«MOHOrNOPHUIHOECKPELTBAHUEY, OOBSCHSTH €r0 IIUTOIOTHYECKHE OCHOBBI
«HemonHoe toMUHMpPOBaHUEY», TepOapui W peraTh TeHETHYECKHE 3a/jauH Ha
«I"OpOX OCEBHOI» MOHOTHOPHIIHOE CKpPEIIMBAHUE
6.3 JlurubpumHoe 1 JIuruOpunHOE CKpeIuBaHie. 3aKOH IPackprIBaTh comepKaHWe TEPMHUHOB M
CKpEIBAHUE. HE3aBHCUMOT'0O HACIEAOBAHNS IPU3HAKOB.  [MOHATHH: JUTHOPUAHOE CKPELIUBaHME,
3aKoH [{uToreHeTHYIECKHE OCHOBBIANUTHOPHIHOTO  [AHAIM3UPYIOIIEe CKpEIIMBaHNE.
HE3aBHCHMOTO CKpEIINBAaHUs. AHAIM3UPYIOLIEe OnwceBate omeiTel . MeHgens 1o
HacJIeJOBAaHHS ckpemuBanue. Vcronp3oBanne M3YydCHUIO HACNEIOBaHMSA JIBYX Tap
MPU3HAKOB AHATM3UPYIOLIETOCKPEIINBaHUS TS MPU3HAKOB Y  TOpoXa  ITOCEBHOTO.
OIpEeAEIEeHIS TEHOTHIA OCOOH. IPackpbiBaTh coziepKaHne 3aKOHA

VIemoucmpavyuu:

\lopmpemut: T'. Mernens. Tabnuywt u
cxemul: «IATHOPUITHOECKPETITBAHUEY,
«{uTonornyeckrue OCHOBBI TUTHOPHIHOTO
ckperuBanus»y. Obopydosanue: MOJEIb-
AnIUIMKaIyA «/JuruopuiHoe CKpeImuBaHue)

HE3aBHCHMOT0 HACJIETOBAHMUS MPU3HAKOB.
[IpuMeHsAT MaTEMaTHYECKUI pacyer ¢
MOMOIIIBIO MeToa  TEePEMHOKCHUS
BEPOSTHOCTE W 3allUChb C IOMOIIBIO
(heHOTHTIIUECKNX paauKanoB
[paCIENICHHs] IPU3HAKOB Y MOTOMKOB IIO|
(eHoTMITY W TeHOTMIY. 3aIMCHIBATH)
CXEMBl  JUTUOPHIAHOTO  CKpPEIIUBAHUS,
OOBSCHATh €ro UTOJOIMYECKHE OCHOBBI
M penaTh FTeHETUYECKUE 3aJJa49u.




6.4

CremnieHHoe
HaCJIEAOBaHNIE
TPU3HAKOB

CreruieHHOe HaclleI0BaHHe MPHU3HAKOB.
PaGora T. MopraHna no cuerieHHOMY
HacJieJ0BaHHIO TeHOB. Hapymenue
CLICTUICHUSI TEHOB B PE3YJIbTaTe
KPOCCHHTOBEpa. XpOMOCOMHasI TEOPHs
HacJeCTBEHHOCTH. | eHeTHueckre KapThl.
VIemoucmpavuu: Iopmpemor: T. Mopras.
Tabnuywt u cxemol: «Meio3y,
«I["eHeTHUECKIE KapThl PACTEHHUH,)KUBOTHBIX
M genoBeKay, «BzanmopeiicTBre arienbHbIX
TeHOBY. OO0pyOosarue: MAKPOIIPETIapaT
«/Ipozoduia» (Hopma, myTaru GopMbl
KPBUTBEB M OKPACKH TeJa), MUKPOCKOII,
Monenb-amminkanms «[lepexpécr
XPOMOCOM).

Vlabopamopnvle u npakmuyeckuepadoomol:
UI/p Ne 5. «3yueHnepe3ynbpTaToB
MOHOTHOPHHOTO U TUTHOPUAHOTO
CKpEIIBaHUs Yy Ip030(MIIbI Ha TOTOBBIX
MUKpOIpernaparax

IPackpbIBaTh CONEpKAHUE TSPMUHOB H
MOHSTHIA: CIICTICHHOE HACIICIOBAHIE
MPU3HAKOB, PEKOMOWMHAIHSI TCHOB,
TCHETUYCCKUE KapThl XPOMOCOM,
MOpTaHU/IA.

IHa3bIBaTh OCHOBHBIC MTOJIOKCHUS
XPOMOCOMHOW TEOPHUH HACICICTBEHHOCTH
T. MopraHa; pacKpbIBaTh COACPKaHUE
paboTeIT. MopraHa 1o CIerieHHOMY
HACJICIOBAHHIO TCHOB U IIPUYHHBI
HAPYIICHHS CIICTUICHAS MY TeHAMH.
3anuchIBaTh CXEMBI CKPCIIIUBAHUS TIPU
CIICTIZICHHOM HACIICIOBAaHHUH, OOBICHITH
MPUIHHBI PEKOMOWHAIIMHATCHOB,
OIPEAENATH YHCIIO IPYII CLETIICHUS
[CHOB; peIllaTh TCHETUYCCKUE3aaur Ha
CIICTUIEHHOE HacJIeZI0BaHuUe.

6.5 [[eneruka nomna. ['eneTuka mona. XpoMocoMHOe onpeseraeHne|PackpbpIBaTh CoAepkaHue TEPMUHOB U
HacnenoBanue MoJsia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.  [OHSITHIA: XpOMOCOMHBII Ha0op,
TMPHU3HAKOB, ["'omMorameTHbIe HUTI€TCPOraMeETHLIC AyTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLCIIJICHHBIX C OpraHnu3Mbl. TOMOTraMEeTHBIN 11071, FCTCpOFaMeTHbIﬁ
MOJIOM HacnenoBaHue NpuU3HAKOB, CLEMJICHHBIXC  [[TOJI, CLEMJIEHHOE C MOJIOM HacJe/l0BaHUe

[TOJIOM. npu3HaKoB. OOBSCHATH LIUTONOIMYECKUE

V[emoncmpayuu: OCHOBBI XPOMOCOMHOT'O MEXaHU3Ma

[ lopmpemuwi: I'. Mennens, T. Mopran,H.W.  |onpenenenusnona y pa3iuuHbix

BaBuios. opranu3MoB. CpaBHUBATb

Tabnuywvl u cxemvl: «['eHeTnKa monay, 3aKOHOMEPHOCTH HacJeOBaHUs

«3aKOHOMEPHOCTH HacJeJOBaHMU, [PU3HAKOB, CLEIUICHHBIXU HE

CLICIUICHHOT'O ¢ 1ojioM», «KapuoTtumsl CLICIUICHHBIX criojoM. Pemats

YEeTOBEKa M KMBOTHBIX) reHETUYECKHE 3a]a4ll Ha HacIIeJOBaHHUE
CLICIUICHHBIX C MIOJIOM NIPU3HAKOB

6.6 |[MI3MeHYMBOCTS. M3meHunBOCTb. BUabl H3MEHUNBOCTH: PackpbiBaTh copep)kaHue TEPMUHOB U
Henacnencrsen HEHACJIeICTBEHHAs U HACJIeACTBEHHAsA. Ponb [MOHSATHI: N3MEHYUBOCTb,

Hast Cpellbl B HEHACJIEACTBEHHON U3MEHUMBOCTH. [HACIEICTBEHHAs! H3MEHUYUBOCTD,

M3MEHYUBOCTD [XapakTepucTrka MOOH(PHKALIMOHHON HEHaCJIeICTBEHHAs! H3MEHUYUBOCTbD,
M3MEHYMBOCTH. BapualmoHHsIi psig u MOAU(pUKAIMOHHAS H3MEHYUBOCTb,
BapualoHHaskpusas. Hopma peakimn BapUaIMOHHBIN PAJl, BApHAHTA,
rpu3Haka. KomnduecTBeHHbIE 1 KaueCTBEHHBIE[BAPHALIIOHHAs KpUBas, IPU3HAK, HOpMa
MPU3HAKU UUX HOPMA PEaKLHU. [peaKIiK, KONUYECTBEHHbIE U
CBolicTBaMo I (hUKAIIMOHHOMN KaueCTBEHHBIE ITPU3HAKU.
M3MEHYMBOCTH. KitaccuduuupoBaTh BUIBI HF3MEHYUBOCTH
V[emoncmpayuu: W BBISIBJISITH MX OMOJIOTHUYECKHE
Tabnuywvl u cxemul: «BUIBI N3MEHIUBOCTIY, |[0cobeHHOCTH. [lepeuncisaTs cBoiicTBa
«MoanpukannoHHaIN3MEHINBOCTEY. MOIU(UKAIMOHHON H3MEHYNBOCTH U
Vlabopamopnsle u npakmuueckuepadompl: OOBSCHATH €€ 3HAUECHHE JJIs1OPTaHU3MOB.
UlaGopartophast pabora Ne 6. «3y4denue IPa3m4aTh KOTMYECTBEHHBIC U
MOIU(UKAIMOHHON H3MEHUYNBOCTH, Ka4eCTBEHHbIC IPU3HAKH; CTPOUTH
[TOCTPOEHNE BAPHAIIOHHOTO psijia 1 BapHUAIMOHHBIN PsJ], BapUAIIMOHHYIO
BApHAIIIOHHON KPHBOWD) KPHUBYIO, BBIUHCIIATH CPEIHEE 3HAUCHUE

MpU3HaKa
6.7 Hacnencreenna HacnencrBennas, nim reHOTUIHYIECKas PackpbIBaTh conepskaHHe TEPMUHOB U
STM3MEHIMBOCTh n3MeHunBOCTh. KomOuHaTHBHAS MOHSTHIL: HACIEICTBEHHAS

M3MEHYMBOCTh. Mel03 1 MOI0BOM Ipolecc —
OCHOBAa KOMOMHATHBHOM M3MEHYHUBOCTH.
MyTanuoHHast HK3MEHIHBOCTb.
Knaccuukaris MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa u
MPUYMHEI MyTaIil. MyrareHHse ()aKTOpHI.
3aKOH TOMOJIOTHYECKUX PSIOB

B HacJieACTBEHHOW m3mMeHunBoctH H. U.
BaBuiioBa. BHesiaepHas HacieCTBEHHOCTh U
M3MEHYUBOCTb./]emoncmpayuu:

lopmpemur: I'. ne ®pusz, H. . BaBuios.

M3MEHYHUBOCTh, KOMOMHATHBHAS
M3MEHYNBOCTh, MYTallMOHHAS
M3MEHYNBOCTh, MYTaHT, MyTAIlHU:
TEHHBIC, XDPOMOCOMHBIE, TCHOMHBIE;
MOJTUIUION NS, AHEYIUIOUIUS, MyTareHbl.
IXapaKTepu30BaTh HACIEACTBEHHYIO
M3MEHYHUBOCTh; ()OPMYIIHPOBAThH 3aKOH
COMOJIOTMYECKHUX PSIZIOB B
HacaeacTBeHHOH n3MenunBoctnH. U.
IBaBuioBa B OOBSCHITH €0 3HAYECHHE LIS

OHOJIOrHH U CCJICKIIMH.




Tabnuywvt u cxemwl: «MyTanmoHHas
M3MEHYUBOCTB).

O60opydosanue: MUKPOCKOII, MUKpOIIperapar
«/Ipo3oduna» (Hopma,MyTaruu hopMbl
KPBUTHEB M OKpacKa Tena); KOMHATHBIC
[pacTeHHsI C TeCTPOHOKPACKOH JIUCTHEB.
Vlabopamopnvle u npakmuyeckuepadomoi:
UlaGopaTopras pabora Ne 7. « AHaimu3
MYTali y ApO30(HIbI HA TOTOBBIX
IMHKpOTIpenapaTax»

KnaccuduipoBaTh MyTaliu: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE M TIPHBOIUTH
PUMEPBI MyTaIui.

OOBSICHSITH TPUYUHBI BO3HHUKHOBEHHS
MYTaIHii, poiib (PaKTOPOB-MYTAr€HOB.
CpaBHUBATh BHJIbI MYTAllUil, BBISIBIIATH
[PUYUHBI HACIEICTBEHHOM
M3MEHYUBOCTH, WMCTOYHHUKH MYTareHOB B
OKpyKaroIlien cpese (KOCBEHHO).
XapakTepH30BaTh BHESIECPHYIO
HACJIEJCTBEHHOCTh U H3MEHUYHNBOCTh

6.8 [eHeTHKa 1 [eHeTrka yenoBeka. Kapuorumuenoseka. PackpbIBaTh cofiepykaHue TEPMUHOB U
genoBeKa OCHOBHBIC METO/IbI TCHETHUKH YEIIOBEKA: MOHSATHI: KAPHOTHII YETIOBEKa,

FeHEeaIOTHIECKHH, OJIM3HEIIOBBIH, [MTOreHETUIECKUI METO/I,
[IUTOreHETUYECKHH, ONOX UMHYECKHH, reHearornIeCKUil METOI, POJIOCTIOBHBIE,
MOJTeKYISIpHO-TeHeTHYecKuit. COBPEMEHHOE |[OJIM3HEIIOBBIN METO/I, HACISICTBCHHbIC
onpeJieJIeHIe TeHOTUIIA: IOTHOTCHOMHOE Oomne3Hu: (MOHOTCHHBIE,
CEKBEHUPOBaHKE, TCHOTUITUPOBAHHUE, B TOM  [C HACIIEACTBEHHON
uucie ¢ nomomnisto I11[P-ananu3a. MpeIpaciolOKeHHOCTHIO,
HacnenctenHbie 3a00I€BaHMs YENOBEKA:  [XPOMOCOMHBIE), METUKO-TEHETHIECKOE
reHHbIE OOJIe3HH, OONIE3HNUC HACIIEICTBEHHO!N [KOHCYIbTUPOBaHHE.
MpeapacioioKeHHOCTBIO, XPOMOCOMHBIE [MepedncsiTh 0COOEHHOCTH U3YUCHUSI
6ose3nn. CoOMaTHYECKHe U TeHEPATUBHbIE  [[EHETHKH YENIOBEKa; IPHBOIUTH
MmyTary. CTBOJNIOBBIE KieTKHU. [IpUHIMIBI  [MpUMeEpBhI HACIEICTBEHHBIX Ooe3He
3IIOpPOBOr0 00pa3a XKU3HH, AUATHOCTUKH, YEIIOBEKA, XapaKTePH30BaTh METOBI UX
NpO(UIAKTHKY U JICYEHUS] TeHETHYECKUX Mpo(UIaKTHKK; 00OCHOBBIBATH 3HAYCHHE
Oone3Hel. MenuKo-reH. KOHCYJIbTHPOBAHHE. [METUKO-TEHETHYECKOTO
3Ha‘leHHeMe}1HHHHCKOﬁ T'CHCTHUKHU B KOHCYJIbTUPOBAHUS.
NpeJOTBPALECHNH U JTEUEHUH I'eHETHYECKUX |[BBIABIATH M CPaBHUBATh MEXIY COOOH
3a0oneBaHMil yenoBeka.Jemoncmpayuu:  |[TOMUHAHTHBIC U PELIECCUBHBIC IPH3HAKH
Tabnuywvl u cxemwl: «HacnenoBanue pesyc-  [HEJIOBEKa.
(axropay, «I 'eHeTHKa IPYIIIKPOBU». CocTaBiIATh M aHAJIM3UPOBATh
VIabopamopnuie u npakmuyeckuepadomoi: [POAOCIOBHBIC YeIOBEKa
[Mpakriueckas padora Ne 2. «CocraBieHue u
QHAJIN3 POJIOCIOBHBIXUECIIOBEKA)

MToro yacoB 1o teme 8

Tema 7.

Cenexuust OpPraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

7.1

Ceekums Kak
HayKau
mpotiecc

1

Cenekuus Kak HayKa U Iporiecc. 3apoxIeHne
celleKIMK 1 noMectukanus. Yuenue H. U.
BaBuiioBa o 1ieHTpax MHOT000Opasusi U
MIPOUCXOXKAECHUS KyIbTYPHBIX PACTCHHUM.
LleHTpBI MPOUCX 0K ACHUS TOMAIITHIX
PKMBOTHBIX. COpT, TIOpOAA, LITaMM.
VIemoncmpavyuu:

\lopmpemuwt: H. 1. BaBunos. Tabauys u
cxemul: KapTa «LleHTpRIMHOrO00pa3Hs U
MPOUCXOXKAECHHS KyJIbTYPHBIXPACTEHUI»,
«Ilopoabl JOMaNIHNX )KUBOTHBIX», «CopTa
KYJIbTYpHBIX pacTeHuit». Obopyodosatue:
MYJSDKH TUTOJIOB MKOPHEIUIOJOB TUKHX
(hOopM U KyIbTYPHBIX COPTOB PacTCHUIL;
repbapmii «CenbCcKoX 03siCTBEHHBIE
[pacTeHnsD

IPackppIBaTh coepKaHHE TEPMHUHOBU
MOHSATHI: CEeJIEKIHs, COPT, OPOJa,
[ITaMM, JTOMECTHKAIIHS, WIIH
0JIOMAITHUBAHKE, IIEHTPbI MHOr000pa3us
M TIPOMCXOXACHUS KYTbTYPHBIX
[PACTEHMIA M )KUBOTHBIX, THOPUIN3AIINS,
MCKYCCTBEHHBIN 0TOOp. HazpBaTh 1
CpaBHHUBATh OCHOBHBICITAITBI PA3BUTHUS
cenekuuu. Uznarate yuenue H. .
IBaBriioBa 0 EHTpaxX MPOUCX OXKICHHS
KYJTbTYPHBIXPACTEHUI; pa3indaTh
[IEHTPHI Ha KapTe MUPA, CBSI3BIBATH UX
MECTOIOJI0KEHNE C OYaraMu
BO3HIKHOBEHISIIPEBHECHIIINX
ruBrTH3anii. CpaBHUBATh copTa
KYITBTYPHBIXPACTECHIHA, TIOPOIBI
ITOMAIIHUX JKUBOTHBIX M HMX
ImuknxmpekoB. OLEHNBATH POITb
CEJIEKIINH B 00ECIIEUEHNH
MPOIOBOJIbCTBEHHOHOE30MaCHOCTH
[uesoBeUeCcTBa




7.2 Metonsl u CoBpeMEHHBIE METOJIbI CETEKIIHH. IPackpbIBaTh cozepkaHue TEPMUHOB U
ITOCTHIKECHUS MaccoBBIi 1 HHANBUTyaJIbHBIH OTOOPHIB MOHSTHI: UCKYCCTBEHHBIH 0TOOD,
CENIeKINH CeJICKIMMPACTeHNH W JKMBOTHBIX. OIlEHKa  |[MaccoBbIi OTOOpP, WHIMBHIYaJIbHBIH
[pacTeHHHH PKCTEphepa. bn3koponcTBeHHOE 0TOOp, IKCTEPHEP, OIM3KOPOJICTBEHHOE
PKIBOTHBIX CKpeIlBaHue —MHOpUIWHT. YncTas TMHUS. [CKPEIIMBaHUE, YHCTasl JIMHUSL, TETEPO3HC,

CxpeluBaHie YUCTBIX JTUHUHN. ['eTepo3nuc, |[HEpOACTBEHHOE CKPEIUBAaHHUE,

mnm rubpuaHas cra.HepoactBenHOe MCKYCCTBEHHBIM MyTareHes,
CKpelnuBanue — ayropuauur. Otnanénnas — [monuruionpl. CpaBHUBATh GOPMBI
ruOpunu3anus 1 e€ycrexu. VICKycCTBEHHBIN [MICKYCCTBEHHOT0 0TOOpa (MaccoBOro u
MyTareHe3 Y MOoITydeHHe MOJUILIONIOB. WHIMBUAYaIBHOTO), BHIBI THOPUAN3AIIIN
JlocTrkeHHsI celeKIy pacTeHuH, (OTM3KOPOJICTBEHHON U OTHAJICHHOM),
PKUBOTHBIX UIMUKPOOPTaHU3MOB. CIIOCOOBI TIOJTYY SHUSTIOTUILIOUIOB.
VIemoncmpayuu: Ilopmpemui: 1. B. ITpuBOIUTH PUMEPHI TOCTHKEHUI
Muuypus, I'. 1. Kapneuenko, M. @. CeNIeKIIH PACTEHUI U KUBOTHBIX
MBaHoB. Tabnuywst u cxemor: «OTHancHHAS

ruopunu3anmsny, «Padorsl akagemukaM. O.

IMBaHoBay, «[Tonummionaus.

Obopyoosanue: MYISDKA TUIOJIOB H

KOPHETUTOJI0B AUKUX (POPM U KYJIBTYPHBIX

COPTOB PaCTEHHUIA.

Vlabopamopnvle u npakmuyeckuepadomol:

Oxckypeusi «OCHOBHBIE METO/IBI U

IMOCTHUKEHUS CEJIEKLIUU PACTEHUN U

PKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO,

[UIeMEHHYIO pepMy, COPTOUCTIBITATEIbHBIN

Y4aCTOK WJIM TEIIMYHOE X03SHCTBO)

7.3 brorexHoorNs broTexHOMOrus Kak 0Tpacib MPOU3BOJCTBA. |PacKprIBaTh copep)kaHHEe TEPMUHOB U
KaK OTpacib ["'eHHast HMH)KEHEpHs. DTarbl CO3JaHUs MOHSTHIA: OMOTEXHOJIOTUsI, KIIETOYHAS
[IPOU3BOJCTBA pexombunanTHOW JIHKM TpaHCreHHBIX WHXEHEPHs], TeHHAIUHKCHEPHS,

oprann3MoB. KieTouHasMHxeHepusL. KJIOHMPOBAHUE, TPAHCTEHHbIE
Ki1eTouHBIeKYIBTYPEI. opranu3Mel, [ MO (reHeTHYeCKI
MHKpPOKJIOHAJIBHOGPa3MHO)KCHUEPACTECHUH.  [MOAN(HUIINPOBAHHbBIE OPTaHU3MBI).
KinoHMpoBaHME BBICOKOPOIYKTUBHBIX [XapakTepr30BaTh OMOTEXHOJIOTHIO KaK
CEIbCKOX O3SIHCTBEHHBIX OPraHU3MOB. OTPacibIPOU3BOJICTBA, OCHOBHBIE
DKOJIOTMUECKUEH ITUYECKHE MPOOJIEMBL. IMOCTIDKEHU OMOTEXHOIOTHH B 00J1aCTH
'O — renernvecky MOJU(PUIMPOBAHHBIE  |[IPOMBIILICHHOCTH, CEICKOTO XO035CTBA
OpraHU3MBI. u menuuuHbl. [lepeuncnsats u
VIemoncmpayuu: Tabauyst u cxemol: XapaKTepU30BaTbOCHOBHBIEMETO/IBI U
«OOBEKTBI OMOTEXHOIOrUM», «Kierounsie  [nocTrmkeHusOnonmkeHeprn. O0CyKaaTh
KYJIBTYPBI ¥ KIOHHPOBaHHUEY, PKOJIOTMYECKHE U THYECKUE ACHIEKTHI
«KoHcTpynpoBaHuen IepeHoC I'eHOB, HEKOTOPBIX UCCIIEA0BaHHUI B 001aCTH
XpPOMOCOMY OroTexHOIOrHH (KIOHUPOBAHHS,
MCKYCCTBEHHOTO OILTOJIOTBOPEHMUS,
HaNpaBIEHHOIO0 U3MEHEHUSITEHOMA U
CO3IaHUsI TPAHCTEHHBIX OPTaHU3MOB)

MToro gacoB mo Teme

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO
YACOB 1O ITPOTPAMME

IHOYPOYHOE IVNTAHUPOBAHHE. 10 KJIACC

Tema ypoka

I KommgecTBo yacoB I

Bceero|| Korrponbhsle || [Ipaktuaeckue
paboTsl pabotsl

N3Y4YCHUA

Hata OneKTpoHHBIE IN(POBHIE
00pa3oBaTeNbHbIE PECYPCHI

Buonorus kak Hayka - 2

1 ||buonorus B cucreme Hayk. I1.1.

bubamoreka [TOK
https://m.edsoo0.ru/863e6122



https://m.edsoo.ru/863e6122

Ne
n/m

"L

Tema ypoka

KomnuaectBo yacoB

Bcero

KonTtponsHsie
paboTst

IIpakTnueckue
pabotsl

Jlara
W3YYCHHS

DJeKTpoHHBIE IN(POBEIE
00pa3oBaTeIbHbIE PECYPCHI

|https:/m.edsoo.ru/863e632a

Jenenue xinerku. Muro3. I1. 26.
JI/p Ne 3 «Habnronenne MuTo3a B
KJIETKaX KOHYHMKA KOpPEIKa JTyKa
Ha TOTOBBIX MUKPOIpENnapaTax»

MeToapl NO3HAHUS KUBOH 1 0.5 Bubaunoreka [JOK
npuposst. 11.3. TI/p Ne 1 https://m.edsoo0.ru/863e6122
«Hcronp30BaHme pa3IHIHBIX
METOJIOB NPY M3Y4EHUHU
| ||6nonoruueckux 06bEKTOBY
|)Knm,1e CHCTeMBI H HX Opranmu3anms - 1
buonornueckue cucremsl, 1 bubaunoreka [JOK
| ||mpoueccel 1 ux usyuenue. 11.4. https://m.edso0.ru/863e6564
|Xnanec1<m“1 COCTAB M CTPOEHHE KJIETKH - 8
4 || XuMuUecKHii COCTaB KIIETKH. 1 Bbubaunoreka [JOK
| ||Bona u munepaibHbie conu. I1.5,6. https://m.edsoo.ru/863e674e
5 ||benku. CocraB u cTpocHHE 1 Bbubmuoreka [TOK
| ||6emnkos. T1.9. https://m.edsoo.ru/863e6b72
6 ||DepMmeHTH — OHOJIOTUYECKHUE 1 0.5 bubanorexa [JOK
katayuzatopsl. I1.10. JI/p Ne 1 https://m.edsoo.ru/863e6b72
«3ydeHne KaTaaIuTHIECKOM
AKTHBHOCTH (hepMEHTOB (Ha
IIpUMEpE aMUJIa3bl WIN
| |jxatanmass)». IL11.
7 ||Yraesoapl. Jlunuaer. I1.7, 8. 1 bubmuoreka [TOK
| https://m.edso0.ru/863e6870
HyxneunoBsie kucnorsl. ATO. 1 bubnuorexa [JOK
| JIL12, 13. https://m.edsoo.ru/863e6d5c
9 |[Mcropus u MeToabl U3ydeHUs 1 bubnuorexa I[JOK
| |[xnetku. Knerounas teopus. I1.15. https://m.edsoo.ru/863e6e88
10 ||Knerka xak nesocTHas xKuBas 1
| |lcucrema. II. 15,16.
11 ||Ctpoenue sykapuoTHYECKOM 1 0.5 bubauorexa I[JOK
kietkd. JI/p Ne 2 «M3yuenue https://m.edsoo.ru/863e6ff0
CTPOCHHUSI KIIETOK PACTCHHUH, https://m.edsoo.ru/863e716¢
JKHBOTHBIX, TPHOOB 1 OaKTepHii
0/l MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax u ux
| |lomucanue». I1. 20.
7KuzHenesiTeJJbHOCTh KJIETKH - 6
12 ||Obmen BemecTB win Metabommsm. || 1 bubnmoreka [JOK
| |TL21. https://m.edso00.ru/863e766¢
13 ||[®orocunres. Xemocunres. I1.23. 1 bubmmoreka [JOK
L] https://m.edso0.ru/863e7c98
14 ||Oueprermueckuii oomen. I1. 22. 1 Bubmmorexa [IOK
| https://m.edsoo.ru/863e7aae
16 |[Buocunres Oenka. Peaxius 1 bubmmoreka [JOK
| |[MatpuuHoro cuntesa. I1.24. https://m.edso0.ru/863e796e
17 ||Tpaucmsmus — O6uocuHTE3 OENKa. 1 bubnmoreka [JOK
| |TL25. https://m.edso0.ru/863e796e
18 ||Hexnerounbie Gpopmbl :KU3HH — 1 Bubmmorexa [IOK
| |[Bupycsr. I1.14. https://m.edso0.ru/863e7540
|Pa3MHmKeﬂne U MHIMBHAYAJbHOE Pa3BHTHE OPraHM3MOB -5
15 ||P)Ku3HEHHBIH IUKIT KIECTKH. 1 0.5 bubnmoreka [TOK

https://m.edso0.ru/863e7dc4
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Ne Tema ypoka Konngectso yacos | Hata DJeKTpoHHBIE IN(POBEIE
/o Beerol| Konrponbhie || [Ipaxtiueckue | 13Y1CHHA o0pa3oBaTeNbHbIE PECYPCHI
| paboThI paboTh
19 ||®@opMmBI pa3MHOKEHHS 1 Bubmoreka [IOK
opranusmos. I1. 26. https://m.edsoo.ru/863e81b6
L https://m.edsoo.ru/863e831e
20 ||Metios. I1.27. 1 bubaunoreka [JOK
L] https://m.edsoo.ru/863e7f4a
21 ||O6pa3oBaHue U pa3BUTHE 1 0.5 bubmoreka [TOK
MOJIOBBIX KJIETOK. https://m.edsoo0.ru/863e81h6
OmnonorBopenue. [1.27. JI/p Ne 4
«V3ydeHne CTpOCHUsI OTOBBIX
KJIETOK Ha FOTOBBIX
| ||Muxponpenaparax»
22 |IlnauBumyanbHOE pa3BHTHE 1 bubaunorexa [JOK
| ||lopranusmos https://m.edsoo.ru/863e8436
HacnencTBeHHOCTH M HF3MEHYMBOCTH OPTraHU3MOB - 8
23 |leneTrka — Hayka o 1 bubaunorexa [JOK
HACJIEJCTBEHHOCTH U https://m.edsoo0.ru/863e86f2
L U3MEHYUBOCTHU
24 ||3axOHOMEpPHOCTH HACIIETOBAHUS 1 bubnuorexa [IOK
npu3HaKoB. MOHOrHOpUAHOE https://m.edsoo.ru/863e8878
| ||ckperuBanue
25 ||/IurubpuaHoe ckpelBaHue. 1 bubnuorexa [IOK
3aKOH HE3aBHCHMOT0 https://m.edsoo.ru/863e89a4
| ||macienosanus Npu3HaKoB
26 ||CuemuieHHOE HaclIeIOBAHUE 1 0.5 bubanoreka [JOK
npusHakos. JI/p Ne 5 «zyuenne https://m.edso0.ru/863e8c60
pE3yabTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPELUBAHUS Y
Jp030(HITBI HA TOTOBBIX
| ||Mukponpenaparax»
27 ||Teneruxa nosa. Hacnenosanue 1 bubarnoreka [JOK
| |[MpU3HAKOB, CLEMIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
28 ||1I3MeHYnBOCTb. 1 0.5 bubarnoreka [JOK
HenacnencrBennas https://m.edsoo.ru/863e8efe
n3MeH4YHBOCTb. JI/p Ne 6.
Nzydyenue moaudukaimoOHHON
HU3MEHYUBOCTH, TIOCTPOCHHUE
BapUaLIOHHOTO Ps/ia U
| ||BapHauroHHON KpHBOID)
29 ||HacnencTBeHHAsS H3MEHUYHUBOCTD. 1 0.5 bubmnoreka ITOK
JI/p Ne 7. « Ananu3 MyTanuii y https://m.edsoo.ru/863e8efe
JPO30(HITBI HA TOTOBBIX
| ||Mukponpenaparax»
30 |[['eneTHKa YeaoBeKa 1 bubmnoreka ITOK
| https://m.edsoo0.ru/863e8d78
Cejexkuusi OpraHu3MoB, OCHOBBI OMOTexXHoJI0oruu — 3 + 1 (pe3epBHBIH YPOK)
31 ||Cenexuus kaKk HayKa W POIECC 1 bubmmoreka [JOK
L] https://m.edsoo.ru/863e9214
32 ||[MeToasl U JOCTUKEHHUS CEIEKIUN 1 bubmmoreka ITOK
| |[pacTeHuii 1 KUBOTHBIX https://m.edsoo.ru/863e9214
33 ||broTrexHoNOrNs KaK oTpacib 1 Bbubanoreka [TOK
| ||mpousBozcTea https://m.edso0.ru/863e9336
[34 J[Peseparsiii ypox (N | [ |
|I[06aBI/ITL CTPOKY
OBIEE KOJIMYECTBO YACOB I1O|| 34 0 4

[MPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O ITPOLECCA

OBABATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIA YYEHUKA

1.

Buonorus, 10 xnacc. basosslit yposens yueGuux/ B.B. Ilaceunmk, A.A. KAMEHCKMUIA,
A.M. PYBLOB [u gp.]llox pea. B.B. [Taceunuka. - M.: Ilpoceemenue, 2023. - 223 c. (JIunus
KU3HN)
buonorus, 11 knmacc. ba3oBeiii ypoBenb ydueOHuk/ B.B. Ilaceunuk, A.A. KAMEHCKUH,
A.M. PYBLOB [u gp.]llox pea. B.B. [Taceunuxka. - M.: IIpocBemenue, 2023. - 272 c. (Jlunus
KU3HN)

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

1.

11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,

buonorus, 10 xmacc. bazoBwiii ypoBenb yueOnunk/ B.B. Ilaceunmk, A.A. KAMEHCKWH,
A.M. PYBLOB [u ap.]llox pen. B.B. [Taceunuka. - M.: IlpocBemenue, 2023. - 223 c. (JIlunus
KU3HN)

Buonorus, 11 kacc. Basosslii yposens yuebunx/ B.B. Taceunnk, A.A. KAMEHCKMUIA,

A.M. PYBIOB [u ap.]|ITox pen. B.B. [Taceunuka. - M.: [Ipocsemenue, 2023. - 272 c¢. (JIuaus
AKU3HN)

A.A.Kamenckoro, E.A.Kpukcynosa, B. B.Ilaceunnka O6mas 6uonorus 10-11 xiaccer - M.: [Ipoda,
2012 1.

I'.B.YepennnkoBa buomnorus 11 xmacc: moypounsie miansl o yuedHuky A.A.Kamenckoro,
E.A.Kpukcynosa, B.B.Ilaceqnnka — Bonrorpaa: Yuutens,2009.

M.B.Bricorkas TpeHakep 1o obmieit omonoruu aisa yaamuxcs 10-11 k1accoB U MOCTYIAIONINX B
BY3s1. TpennpoBounsie 3axaun — Bonrorpaa: Yuuntens,2005.

M.B.Beicorxkas O6mas 6uonorust 9-11 kiacchl: pa3HOYpOBHEBEIE YIIPaKHEHUS U TECTOBbIE 3aIaHHSI—
Bonrorpam: Yautens,2008.

T.A.Adonuna. IIpakTrdeckoe nocodbue ¢ 3amanusamu.- M.:Dopym-urarpa, 2009

I'.".JIepurep. Ypoku Ouomornu. O6mast 6nomorus.10-11 xkmaccel. TecTsl, BOmpockl, 3amaqn.- M.:
Oxcemo,2005

JI.B.Copokuna. Tematuueckue 3a4€thl mo ouomoruu B 10-11 kimaccax - M.:Cdepa,2008

. B.B. [laceunnk ABTOpCKas mporpaMma cpemHero (IIoJIHOT0) o01ero oopa3oBanus mo ouomoruu 10-11

kimaccel. — M.: JIpoda 2010

M.B. Omanouy, H.W. Crapukora,E.M. ['amxuera, E. FO.Illemukora bronorus 5-

1 1kmaccpl:pa3BepHyTOE TEeMAaTHIECKOE TNIaHUpoBaHue — Bonrorpan: Yaurens, 2009

Amnacracoa JI.II. O6mas ouonorus. Junaktnaeckue matepransl. — M.: Benrana-I'pad, 1997.
Bormanosa T.JI., CononoBa E.A. buonorus. CripaBo4HHK [T CTapIIEKIACCHIKOB U MTOCTYTAOINX B
By3bLl. — M.: ACT-mipecc, 2006.

Bonrosa N.B. Coopauk 3aaa4 mo obmieit Onomoruu amst moctynatommx B BY3e1. — M.: Onukce 21 Bek,
2005.

3axapoB B.b., MamonToB C.I'., Connn HU. O6mas 6uonorus: Yuebd. ms 10 — 11 1. odmeobpasoar.
VYue6. 3aBenenuit - M.: [Ipoda, 2005.

Puc 3., Ctepabepr M. Ot kierok k atomam: UIimrocTpupoBaHHOE BBEACHNE B MOJIEKYIISIPHYIO
ouonoruro: Ilep ¢ anrn. — M.: Mup, 1988.

Cyxosa T.C., KosnoBa T.A., Cornn H.W. O6mmas 6uonorus. 10 — 11 ki1.: Pabouast Terpaap kK yaeOHUKY
/ mox pen. B.b. 3axaposa. — M.: [Ipoda, 2003.

VYpoku obmeit Ouonoruu: Ilocodbue s yunrens / B.M. Kopcynckas, I'.H. Muponenko, 3.A.
Mokeesa, H.M. Bep3unus. — M.: [Ipocemienue, 1986.

Kpuxkcynos E. A., Ilaceunuk B. B. Oxonorus. 10 (11) knacc: Yue6. as OmeoOpa3osat. yueo.
3aBeneHni. 5-e u3z., nopad. M.: lpoda, 2001. — 256 ¢

Petimepc H. ®@. Kpatkwii cinoBaps OHonorndeckux TepMuHOB: KH. s yuurens. — 2-e u3g. M.:
[IpocBemenue, 1995. — 368 c.

Peiimepc H. @. Hauana sxonornueckux 3Hanuii.M.: Msnatenscteo MHOILY, 1993. — 261 c.
Ounuknonenus g gerei. ['mas. Pen. B. A. Bomoanu.M.: AsanTta+, 2001. — 448 c.

Bepsunun H.M., Kopcynckas B.M. O0was meroauka npenonaBanus ouonorun. — M.: [lpocBemenue,
1986.

3axapoB B.b, Myctadgun A.I'. Obmias Ononmorus: TecThl, BOMpockl, 3aaanus. — M.: [Ipocsemienue,
2003.



25. MBanosa T.B., Kanmunosa I'.C., Markosa A.H. CGopHUK 3a1anuii o o0mieil 6uonaoruu. — M.
[IpocBemenue, 2002.
26. Mummna H.B. 3aganus [1jist CaMOCTOATENbHOM paboTh 110 001eit Guonoruu. 11 knace. — M.
[IpocBemenue, 1985.

27. ukunckas H.A. Teneruka u cenekius: Teopus. 3ananust. Oteersl. — Capatos: Jluueii, 2005.
JlononHUTEIBHAS IUTEPATYPA A/ yHAIIUXCS
1. M.B.Bricorkas TpeHaxep 1o ooieli ouonorun jyis ydamuxcst 10-11 kimaccoB u mocrynatomux B BY 31,
TpenupoBounsle 3aaun — Bonrorpaa: Yuutens,2005.
2. M.B.Bpriconkas O6mas 6uosnorus 9-11 xiaccel: pa3HOYpOBHEBBIE YIPAKHEHHSI U TECTOBBIC 3a1aHUS—
Bonrorpan: Yuurens,2008.
3. T.A.Adonuna. [Ipaktuueckoe mocodue ¢ 3ananusmu.- M.:Dopym-untpa, 2009
4. T'.N.Jlepuep. Ypoku ouonorun. Obmmas o6uomnorus. 10-11 knaccer. TecThl, BOnpockl, 3aaa4n.- M.:
Dxcemo,2005
5. B.B. [Taceunuk ABTOpCKas nmporpamMma cpeaHero (IOIHOro) ooiiero oopasoBanus mo ouomoruu 10-11
knaccel. — M.: [Ipoda 2010
6. M.B. Onanosuy, H.U. Ctapukoa,E.M. I'amxuesa, E. FO.1llemukoBa buosorus 5-11kmaccei:pa3BepHyToe
TemMaTH4iecKoe MiaHupoBanue — Bonrorpan: Yuunrens, 2009
A noznaro mup; Jlerckas sunmkioneaus: AMpuoun. Astop b.®.Ceprees; - M.: OO0 «Pupma «M3naTenbcTBO
ACT»»; OO0 «Actpenby, 2011. — 480 c.: uin.; JlabopaTopHblii npaktukyMm. buonorus 6-11 kiacc (yueOHoe
3JIEKTPOHHOE U3TAHUE).
7. J1.B.Copokuna. TemaTtuueckue 3a4éThl 1o oronorun B 10-11 xnaccax - M.:Codepa,2008
8. «Emunas komrekius [udposix O6pazoBarensHbIX PecypcoBy» (Habop udpoBbIX pecypcoB K yueOHUKaM
munnn [Tonomapesoit M.H.) (http://school-collection.edu.ru/).
9.www.bio.1september.ru— razera «buonorusy -punokenne K «1 ceHTops».
10.http://bio.1september.ru/urok/ -Marepuansi k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CalT, OBLIN
oryOIMKOBaHbI B razere "buonorus". ABTopamMu caiita mpojeiiaHa 0onpliias padoTa 1Mo CHCTEMaTH3UPOBAHHUIO
Ta3eTHBIX CTaTel ¢ YYETOM MIKOIBHOM yaeOHOM porpaMMel o ipeaMery "buomorus".
11. www.bio.nature.ru — Hay4HbIe HOBOCTH GHOIIOTHH
12.http://ebio.ru/ - Dnexrpounsii yaeouuk «bruomorusy». ComepKUT BCe pasaessl OHOJIOruN: OOTaHHUKY,
300JI0THI0, AHATOMHIO M (PU3HOJIOTHIO YeNIOBEKa, OCHOBBI IUTOJIOTHH U TEHETHKH, SBOITIOIIMOHHYIO TEOPHIO U
9KOJOTHI0. MOXKET OBITh PEKOMEH/IOBaH YUAIMCS JIJISl CAMOCTOSITENBHON PaboOTHI.
13.http://www.gbmt.ru/ - TocymapcTeennbiii bruonornueckuii myseit um. K. A. Tumupssea. BupryanbHsie
skckypcun: JKMBOTHBIE B MU]ax | Jierenaax, JKuBoTHble-cTpouteny, 3abota o moroMcTBe, OnacHble
*uBOTHBIE. [[dpoBbIe KoMUY GOHIA My3esl MOTYT OBITh UCIONB30BaHbl B KAUECTBE HILTIOCTPAIHH
14. Kupunernko A.A.buonorus.CO0pHMK 3a1a4 10 reHeTuke s moarorosku k EI'D..JIETMOH,2023 r
15.Kupunenko A.A.Monekymnspras Ounosnorus. COOpHUK pa3HOYPOBHEBBIX 3aJaHUMN JJISl IOATOTOBKH K
EI'D.JIETUOH,2018 r
16.Konecuukos C.W.buonorus. Oxonorust.IToaroroska x EI'D.JIETTIOH,2019 ¢

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

1. bubnumoreka L[{OK https :// m . edsoo . ru

2. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Togbopka nHTEepHET-MaTepHUaIOB IS
yuuTened OMOIOriy MO Pa3HbIM OMOJIIOTMYECKUM AUCLUILIMHAM.

3. Cepust MyTbTUMEIUHHBIX YPOKOB U MaTepuaisl u3 «Eauaoil komrekiuu L poBeix
O6pazoBaTenbHBIX PecypcoB» (Habop mudpoBeIxX pecypcoB k yueOHukam miuHun [loromapesoii U.H.)
(http://school-collection.edu.ru/).

4. http://www.gnpbu.ru/web resurs/Estestv nauki 2.htm. [Tonbopka HHTEpHET-MaTEPHAIOB IS YUUTEICH

OMOJIOrMH N0 PAa3HBIM OMOJIOrMYECKUM AUCLHUILIIMHAM.

http://charles-darvin.narod.ru/ DnektpoHHbie Bepcuu npousBeaeHuii U.[JapsrHa.
http://www.|-micro.ru/index.php?kabinet=3. Uudopmarius o HKoI-HOM 000p yI0BaHHUH.
http://www.ceti.ur.ru Caiit LlenTpa 3K0on0oruueckoro o0y4eHus: 1 HHQOpMAaIHH.
http://www.prosv.ru/ebooks/Dimwic_Biologia_10-11kl/1.html

ONo O

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

Mooenu, ckenemul, mabdauywl, 2epoapuu, Hcuevle paAcH eHusl.

Tabmupr Mo Kypcy oOmiedl Ouonormu W HSKOJNOTHHM : YPOBHHM opraHm3anuu xuBoro, Crtpoenue IHK,
I'enernyeckuit kon, Cunrte3 Oenka, CTpoeHne W ypoBHM opraHusamuu Oenka, CtpoeHne u (QYHKUUH
HYKJIIEMHOBBIX KHCHOT, CTpykrypa m ¢yHkium OenkoB, CtpoeHne u (yHKIUHU yrieBoaoB, CTpoeHue u
¢byakun  mumuaos, Crpoenme kierkw, Jenmenwe kierku, MerabomusMm, ®dotocuHTe3, Tumbl nwTaHUA,


https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1566810486916000
https://www.google.com/url?q=http://www.bio.1september.ru&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://www.bio.nature.ru&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://ebio.ru/&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://www.gbmt.ru/&sa=D&ust=1566810486919000

MHoroobpa3ue XKHUBBIX OpraHu3MoB, PasHooOpasue sykapHOTHYeCKHMX KIeToK, [ 'puObl, bakrepuu, Bupycsl,
Tunsl pa3MHOXXEHHsS OpPraHU3MOB, OBOJIOLMOHHOE IpeBO, [ JaBHbIE HampaBieHUs »3BONIOLUH, LleHTpsI
MPOUCXOKICHUSL KYIbTYpHBIX pacTeHuil, JleiictBue (pakTopoB cpempl Ha XHBble OpraHu3Mbl, JKH3HEHHBIC
(dbopMbl KUBOTHBIX, broTnyeckue B3aumonaeiictus, CTpoeHue 3kocucteMsbl, Llenn nutanus, Jxomorundyeckas
nupamuaa, CyKieccus — caMopa3BUTHE MPUPOAHOTO coobuiectBa, KpyroBopot yriepoaa, Kpyrosopor azora,
Buocdepa.

Hugopmayuonno-KomMmynukayuoHHvle cpeocmea ooyuenus

MynbTUMETUIHBIN KOMITBIOTEP (C TaKETOM MPUKJIAJHBIX IPOrpaMM, rpadUuecKoi OneparmoHHON CHCTEMOH,
MPHUBOIOM JUIS UTCHHSI/3AMACH KOMIAKT-IUCKOB, ayAHO-BUAEO BXOJaMH/ BBIXOJAMH, aKyCTHUECKHMU
KOJIOHKaMH, MUKpO()OHOM M HayITHUKaMHd M BO3MOXHOCTBIO BbIXOAa B MIHTepHET). DKCIIO3UIIMOHHBIN SKPaH.
WntepaktuBHas/>nekTpoHHast — gocka. [lpunrtep. KommpoBanbubni — ammapar. Ckanmep.  Cpenctsa
TENIEKOMMYHHKAIIMY, BKJIIOYAIOIIUE SJICKTPOHHYIO TOYTY, TEIeKOH(EpEeHIUH, JOKAIbHbIE M PErnOoHajbHbIC
ceru, web-kamepa.

®opMbl KOHTPOJISI 3HAHUH

o JlnarHocTuyeckre, caMOCTOSATENbHbBIE TPOBEPOYHBIE U UTOTOBBIE TECTOBBIE PAOOTHI.

e OpOHTAIBHBIA U UHIMBUIYAJIBHBIA OIIPOC.

o OTyeThl 110 MPAKTHYECKUM M JIa00paTOPHBIM paboTaMm.

o TBopueckue 3aanus (3ammTa ped)epaToB U MPOEKTOB, MOACIMPOBAHHE TPOLIECCOB  OOHEKTOB).

o [Ipe3eHTalust TBOPUECKUX M UCCIIEIOBATENLCKUX PA0OT € UCIONB30BaHUEM WH(POPMAITMOHHBIX TEXHOIOTHIA.
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