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Yueousbrii rox: 2024-2025

Oo0pa3zoBaresibHasi 00J1aCTh: €CTECTBEHHOHAYYHbIE IIPEAMETHI

IIpeamer: Ouonorus

Yuebnslii kype: «O0miast 6uonorus. 10 kiace» (6a30BbIi yPOBEHb)

Kaace: 10A, 106, "

IIporpamma: dexnepanpHas pabouas mporpamma cpeaHero oomero oOpasoBanust mo npenmery «buomorus» (6a3zoBblii ypoBens) anst 10—-11 kmaccos
00pasoBaTeIbHBIX OpraHu3anuil (yTBepikaeHa nprukazom Munnpocsemenust Poccun ot 23. 11. 2022 Ne 1014)

KosimvecTBo 4acoB Ha u3yuenune kypca «Oomas ouosiorusi. 10 kiace»: B ron — 34 yaca, 1 yac B Hezento

CocraBurein: Ps6osa E. B.

IlosicHuTeNbLHAA 3alIHCKA

PabGouas mporpamma 1o npeamery «buonorus» s obyuwarommxcsi 10-x kimaccoB (06azoBbiii ypoBeHb) MBOY rumnuazum Ne 2 HampapiieHa Ha
peanuzanuio tpedoBanuit ®I'OC COO, yrBepxaeHHas npukazoM MunnpocsemieHust ot 17.05.2012 r. Ne 413 «O6 yTBep>KIACHUH U BBEICHUU B JCHCTBHE
deneparbHOrO0 00pa30BaTEIBLHOTO CTAHAAPTA CPEAHETO 001Iero odpasoBaHus» (B pegakuuu npukaza Munmnpocsemenus Poccun ot 12.08.2022 1. Ne 732).
Hacrosimass paGoudas mporpamma cocTaBieHa Ha ocHOBe DenepanbHON pabouell mporpaMMbl MO OHOJIOTMU 0a30BOrO YPOBHA, a TaK ke C YYETOM
®DenepanbHOil pabodeil mporpaMMbl BOCIUTAHUS, HHCTPYKTHBHO-MeToandeckoro mucema AY JIITO XMAO-Orpst «HCTUTYT pa3BUTHS 00pa3oBaHUSD» 00
OpraHu3any 00pa3oBaTeIbHONU NEATEIHHOCTH B 00IIE00pa30BaTENbHON NEATEIbHOCTH B 001Ie00pa3oBaTeNbHBIX OpraHu3anusx XaHTbl-MaHCHIICKOTO
aBTOHOMHOTO OKpyra — FOrpe! B 2024-2025 yuebHOM roxy.

Peanu3anus mporpammsl, mpennoaraeT IesTeIbHOCTHBIM MOAXOA Kak BEeIyIIMH MPUHLUI OpPraHMU3alUd ypOoKa W Pa3BUTHUS HMHTEIUIEKTYaJbHOTO
NOTEHIIMaia TMMHA3UCTOB.

[Tpu pa3zpaboTke mporpaMmsl M0 GHMOJIOIMU TEOPETHUUYECKYIO OCHOBY I ONpPEeNICHHs MOIX0/10B K (POPMUPOBAHUIO COAEPIKaHUS YyUeOHOTO MpeaMera
«buonorus» cocraBunu: koHuentyanbHele nojoxeHuss PI'OC COO o B3auMOOOYyCIOBIEHHOCTH LENEH, COAEpKaHUs, pe3ylbTaToB OOYy4YeHHsS U
TpeOOBaHUI K YpPOBHIO MOJATOTOBKU BBITYCKHHUKOB, MOJIOKEHHUsSI 00 OOLIMX LENSIX U MPUHIMIIAX, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpenHero oduiero odpazoBanus B Poccuiickoit denepannu, a Takke MOJOKEHUS O cHelUUKe OMOJIOruH, €€ 3HAUEHUU B MO3HAHUU KUBOW MPUPOJBI U
o0ecreyeHnt CyIecTBOBaHMs yesioBeueckoro oomiecTsa. CorinacHo Ha3BaHHBIM IOJIOKEHHSIM, ONpeieeHbl OCHOBHBIE (DYHKIIMH TPOrpaMMBbI 110 OMOJIOTHU
U €€ CTpyKTypa.

[Iporpamma mo Ouonoruu AaéT MpencTaBlieHHE O IensX, 00 oOmiel crpareruu OOy4YeHMs, BOCHUTAHUS M PA3BUTUS OOYYAIOLIMXCS CPEACTBAMU
yuebHoro mnpeamera «buonorusy», ompenensier o0si3aTeNbHOE MPEIMETHOE COAEpkKAHHME, €ro CTPYKTYpY, paclpeiielieHue Mo paszjieramM H Temawm,
PEKOMEH/yeMyI0 TIOCJIEOBATENbHOCTh HW3yUeHHs] Y4eOHOro wmarepuaiza ¢ Y4YETOM MEXKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKU
00pa3zoBaTeNbHOTO MPOIECCca, BO3PACTHBIX OCOOEHHOCTEH 00yJarOIIIXCS.

B mporpamme mo OuosIOTMM TaK)Ke YUMTBIBAIOTCS TPEOOBaHMS K IUIAHUPYEMbBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIAMETHBIM pe3ysbTaTaM
o0ydeHus: B (GOpMHUPOBAHWU OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIHHOW NEATETbHOCTH/YIeOHBIX ICHCTBUNA OOYYArONIUXCS MO OCBOSHHUIO COACPKAHUS

OMOJIOrHYEeCKOro 00pa3oBaHMUs.
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B mporpamme mo 6uonoruu (10 ximacc, 6a30BbIi YpOBEHb) peaIM30BaH MPUHIIMIT TPEEMCTBEHHOCTH B M3YYCHHUU OMOJIOTHH, OJlarojapsi 4eMy B HEl
MpoCMaTpuBacTCd HAIPaBJICHHOCTb Ha Pa3BUTUC 3HaHHﬁ, CBsI3aHHBIX C q)OpMI/IpOBaHI/IeM CCTCCTBCHHO-HAYYHOI'0O MHUPOBO33PCHUA, HCHHOCTHBIX
OPHUCHTAIUI JTMYHOCTH, YKOJOTHUECKOTO MBIILUICHHS, TIPEJICTABICHUI O 3I0POBOM 00pa3e KU3HU U OEPEeIKHBIM OTHONICHUEM K OKPYIKaIOIICH TPUPOITHOM
cpene. [ToaToMy Hapsay ¢ U3ydeHHEM OOIIEOMOIOTMYECKUX TEOPHid, a TAK)KE 3HAHUN O CTPOCHHH KHBBIX CHCTEM PAa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX
NPOTEKAIIUX B HUX IMPOIECCOB B MPOTrpaMMe MO OMOJOTHH yJIEICHO BHUMAaHHE HCIOJIB30BAHMIO IOJYYCHHBIX 3HAHUI B IOBCEIHEBHOW XH3HH JUIS
peliCHrd NPUKIIAAHBIX 3ada4, B TOM YHUCIIC: HpO(I)I/IHaKTI/IKI/I HAaCJIICACTBECHHBIX 3360J’ICB3HHI>1 YCJIOBCKA, MCIAUKO-ICHCTHYCCKOI'0 KOHCYJbTHUPOBAHUA,
00OCHOBaHHUS IKOJIOTHUYECKH I1EIeCO00Pa3HOT0 TIOBEACHUS B OKPYXKAFOIIEH MPUPOTHON cpelie, aHAlIN3a BIUSHUS XO3SIMCTBEHHON NIESTEIFHOCTH YEIOBEKa
Ha COCTOSAHUC MNPUPOAHBIX H HMCKYCCTBCHHBIX 3KOCHUCTCM. YcuneHue BHUMAHHUS K HpHKHaI[HOﬁ HaIpaBJICHHOCTU yqe6Horo nmpeameTa «bnomorusy
NPOJUKTOBAHO HEOOXOMMOCTBIO 00eCICUeH s YCIOBHIA ISl PEIICHUS OJIHOM W3 aKTyalbHBIX 33/1a4 IIKOJBHOT'O OMOJIOTHYECKOro 00pa3oBaHusi, KOTOpast
npenonaraet (oOpMHUPOBAHKE Y O0YUYAIONINXCS CIOCOOHOCTH aIallTUPOBATHCS K M3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpefHero obmiero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa obecrieunBaeT GopMHUpoBaHKe Yy 00y4arOIIUXCS IPEICTABICHUH O
HAY4YHOH KapTHHE MHpa, paciiupsieT U 0000IIaeT 3HaHUS O JKUBOW IpUpoje, €€ OTIIMYUTENBHBIX NMPU3HAKAX — YPOBHEBOH OpPraHM3allMU U DBOJIOLHNH,
CO311a€T yCIIOBHS JUIS: TIO3HAHUSI 3aKOHOB JKUBOW MPUPOIbI, GOpMUPOBaHUS (PYHKIIMOHAIBHOW IPaMOTHOCTH, HABBIKOB 3JJ0POBOTO U 0€30IacHOTO 00pasa
KHU3HHU, DKOJIOINYECKOI'O MbIIJICHUS, HEHHOCTHOI'O OTHOLICHUA K JKUBOU npupoac U 4CJIOBCKY.

Bonpmoe 3HaueHHe OMOJIOTHSI UMEET TaKXKe JUIsl PEIICHUS] BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 3a/1a4 CPEJHEro o0Iiero oOpa3oBaHusi, COIUATU3AINN
oOyuaromuxcs. M3yuenne 6uonorun odecriednBaeT yCiaoBus 11l pOpMUPOBAHUS HHTEILICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX 1 WH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIBTYpBI, CIOCOOCTBYET MHTETPALMU OMOJIOTMYSCKUX 3HAHUH C NPEACTABICHUSMH U3 JIPYTHX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PH3HKH,
XUMHU U reorpadun. HasBaHHBIE MOJIOKEHHS O MpeaHa3HaueHHH ydeOHOro mpeamera «bBHONOTHsS» COCTaBMIM OCHOBY ISl OMpEAETICHHUS MOJXOI0B K
0TOOPY M CTPYKTYPUPOBAHHIO €TI0 COACPIKAHUS, IPEICTABICHHOTO B IPOrpaMMe M0 OHOJIOTHH.

Ot60p conepxanus yuyeoHoro npeamera «bruonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH € MO3UIINI KYJIbTYPOCOOOPa3HOTO MOIX0/1a, B COOTBETCTBUU C
KOTOPBIM OOYy4Yaromuecs TOJKHBI OCBOWTH 3HAHUSI M YMEHUS, 3HAUMMbIe I (popMHUpOBaHUS OOIIeH KyJIbTYpHI, OMpEAeIsoNnie aeKBaTHOE MOBEACHUE
YeJIoBeKa B OKPYIKAIOIMIEH MPHUPOIHON cpefie, BOCTpeOOBaHHBIC B IMOBCEAHCBHOW KU3HU M MPAKTHYECKOW AesTenbHOCTH. Oc000e MECTO B 3TOW cHCTEME
3HaHWUN 3aHUMAIOT JJIEMEHTHI COJIEP>KaHusl, KOTOPBIE CITy>KaT OCHOBOM ISl (hOPMUPOBAHMSI TIPEICTABICHUI O COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHE
MHpa ¥ [IEHHOCTHBIX OPUEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHU3AIMH OUOJIOTHYECKOTO 00pa30BaHMs.

CTpyKTypHpOBaHUE COJAEPKaHUS yu4eOHOro MaTepuana B MporpamMMe MO0 OMOJIOTUH OCYIIECTBICHO C y4ETOM MPHOPUTETHOTO 3HAUY€HUs 3HAHUM 00
OTJIMYUTEILHBIX OCOOCHHOCTSX KHBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHU3allid U SBOJIONUUA. B COOTBETCTBUM C 3TUM B CTPYKTYype Y4e€OHOrO mpeameTa
«buonorus» BBIIENEHBI CIEAYIOUINE COAepkKaTenbHble JHHUM: «buonorus kak Hayka. Metoapl HaydyHoro mo3HaHuUs», «Kierka kak Ouomoruueckas
cucreMay, «OpraHusM Kak OMOJIOTHYECKasi CHCTEMa.

Heap u3yuenus yueGHoro mpeamera «buonorus»y Ha 6a30BOM YpOBHE — OBJIaJieHHME OOYYAIOIIMMUCS 3HAHUAMU O CTPYKTYpPHO-(QYHKIIMOHATHHON
OpraHu3aIK KUBBIX CUCTEM PA3HOT0 paHra M NPHOOpeTeHHe YMEHHUH NCIOIb30BaTh ATH 3HAHUS [l TPAMOTHBIX J€HCTBUN B OTHOLIEHUH OOBEKTOB KUBOU
IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.



JlocTrrkeHue 1esn u3ydeHus yueOHoro npeamera «buosorus» Ha 6a30BOM ypoBHE 00€CIIEUMBACTCS PELICHUEM CIEAYIOIINX 3a4a4:
® OCBOCHHE OOYYaIOUIMMHCSA CHUCTEMbl 3HAHUH O OMOJOIMUYECKMX TEOpHUAX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTe3aX, MpaBWIIaX, CIyKaIluX
OCHOBOHM JUIsl ()OPMHUPOBAHUS NPEACTABICHUI O €CTECTBEHHO-HAy4YHOH KapTHHE MHpa, O METOJaX HAy4YHOro IO3HAHUS, CTPOEHHUH, MHOTO0Opasuu U
O0COOEHHOCTSX KUBBIX CUCTEM PA3HOTO YPOBHSI OPraHU3aLMH, BBIJAIOUINXCS OTKPBITHSAX U COBPEMEHHBIX MCCIEA0BAHUAX B OUOJIOTHH;
e (opmupoBaHue y 00y4arOMUXCs MTO3HABATEbHBIX, HHTEIUICKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEH B MpoLecce aHaIn3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMU HAyYHBIX B3IVIAA0B, UJEH U OJXO00B K U3YUEHHUIO )KUBBIX CUCTEM Pa3HOr0 YPOBHSI OpraHU3aLUY;
e CTaHOBJIEHHE y o0Oyuaromuxcs oOmen KyJabTypbl, QyHKIMOHAIBHOW TPAMOTHOCTH, Pa3BUTHE YMEHUIN OOBSACHATH U OLICHUBATH SIBIICHUS OKPY>KaOLIETO
MUpa >KUBOM MPUPO/IHI HA OCHOBAHUM 3HAHUH U OIBITA, TOJyYEHHBIX TP U3yUYECHHH OHOJIOTHH;
e (¢opmupoBaHre y 0OydYarOUIMXCS YMEHHH WIUTIOCTPUPOBATH 3HAUCHHE OMOJOTHMUYECKUX 3HAHUN B NMPAKTHYECKOW NEATETBLHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;
e BocnUTaHHE YOEXJIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEIOBEKOM JKMBOM NMPHPOJIbI, HEOOXOIUMOCTH OEpEeKHOI0 OTHOLIEHHs K HeH, coOIIoJeHHs
TUYECKUX HOPM MPHU IPOBEACHUM OMOJOTMUECKUX UCCIIEJOBAHMI;
® OCO3HAHHE IICHHOCTH OMOJIOTUYECKUX 3HAHUH [T TOBBIIICHUS YPOBHS 9KOJIOTHYECKON KYJIBTYPHI, U (YOPMUPOBAHHS HAYYHOT'O MHUPOBO33PEHHUS,
® TPUMECHEHHE NPUOOPETEHHBIX 3HAHWA W YMEHWH B IOBCETHEBHOM JKM3HM ISl OLEHKH TIIOCIEACTBUN CBOEH JEATENHHOCTH IO OTHOUICHHIO K
OKPYXaroIIeH cpesie, COOCTBEHHOMY 37J0pOBBI0, 000CHOBAHHUE M COOIIOICHIE Mep MPOPMITAKTHKY 3a00ICBAHHIHA.

B cucreme cpennero obmiero oopazoBanust «bruonorus», nzydaemas Ha 6a30BOM YpPOBHE, SIBISETCS 0053aTEIbHBIM yUEOHBIM MPEIMETOM, BXOASIINM B
COCTaB NpeaMeTHO obsacTu «EcTecTBeHHOHAayUHbIE IPEIMEThD».

MecTo y4eOHOr0 nmpeamMera 0MOJIOTMH B Y4eOHOM ILJIaHe.
Ha u3yuenue xypca «buonorus» B 10 kiacce Boizienex 1 yac yueOHON HelenbHOM Harpy3kH, 34 yaca B roJl.
PexuM 3aHATHSA — yPOKH IPOBOAATCS B | cMeHy, 1IecTH/IHEBHAs yueOHas Helesl.
®opMbl OpraHu3aluu yueOHO nesaTenbHOCTH 1o moarotoBke k 'MA otoOpakeHbl B paboueit mporpamme B paszaene Ne3 «KaneHmapHo-TeMaTHYECKOE
IUTAHUPOBAHHUE» (IEeSTEIbHOCTh YUAIIUXCS HA YPOKE).
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Orosorus (0a30BbIi YPOBEHB)

(s 10-11 KJIaCCOB
00pa3oBaTeNbHBIX OpraHU3aIi). —
M.: MHCTUTYT CTpaTteruu pa3BUTHS

oOpazoBanms, 2023.

buonorus. 10-# KJacc
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Paznea |. Conepxxanue yueOHOro npeamera (Kypca)

Tema 1. Buonozusa kak nayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOIECTBEHHBIMH, TEXHUYECKUMM U JPYIMMHU €CTECTBEHHBIMM HayKaMmu, Quiocopuel, 3TUKOH, 3CTeTUKON U
npaBoM. Pons 6uonorun B GopMupoBaHHH COBPEMEHHOM HayYHOH KapTUHBI Mupa. CucTtemMa OHMOIOrHYecKHX HayK.

Mertonbl Mo3HaHMS KUBOW MPUPOJB! (HAOMI0IEHHE, SKCIIEPUMEHT, OIIMCAHUE, U3MEpEeHHe, KilaccuuKalys, MOIeIMpOBaHUe, cTaTUCTHYecKas 0o0paboTka
JTAHHBIX ).

JleMoHCTpamuu:

Hoptpetwt: Y. apsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuiet 1 cxembl: «MeTObI TTO3HAHUS KUBOU TPUPOIBIY.

JlaGopaTopHble U PaKTUYECKUEe pabOThI:

[Ipaktrueckas padota Ne 1. «Mcrnonp30BaHue pa3IMUHbIX METOJOB MPU U3YUYEHUU OUOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7Kugvie cucmemul u ux opeanu3ayusi.

JKussie cuctemsl (OMOCHUCTEMBI) KakK MpeaMeT U3ydeHus: onosoru. OTIuYme JKUBBIX CUCTEM OT HEOPTAHUUECKOM MPUPOIBI.

CpoiicTBa 6MOCHCTEM M UX pazHOOoOpasue. YPOBHHM OpraHM3aluy OMOCHCTEM: MOJIEKYJISIPHBIHM, KJIE€TOUHBIM, TKAHEBBIH, OPraHU3MEHHBIN, MOMYJISILUOHHO-
BUJIOBOM, IKOCHCTEMHBIN (OMOT€OIEHOTHUECKHUH ), OMOC(EpPHBIA.

JlemoHcTpauu:

Tabmuibt v cxembl: «OCHOBHBIE IPU3HAKH KU3HI», « Y POBHH OPTaHU3AINH KUBOU TIPUPOIBI».

Ob6opynoBanue: mojenb Mojaekyisl JJHK.

Tema 3. Xumuueckuii cocmag u cmpoenue Kiemku.

XHWMHUYECKUH COCTaB KIETKU. XMMHUECKHUE IEMEHTBI: MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI. BoJia 1 MUHEpalIbHbIE BELLIECTBA.

@OYHKIMY BOJbI U MUHEpAIbHBIX BELECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CocraB u cTpoeHune 0enkoB. AMMHOKHUCIOTBI — MOHOMeEphI OenkoB. HezameHMMble M 3aMEHHUMBblE aMHUHOKHUCIOTHI. AMHHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYypbl O€IKOBOM MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOIlCTBa OEIKOB.
buonornyeckue pyHKIMN OEIKOB.

®epMeHThl — Ouosiornyeckue katanuzaropbl. CTpoeHue (epMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas cneuuduunoctsb. Kopepmentsl. Burtamunbl. Otinnuuns
(epMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.

YrneBonbl: MOHOCaXapubl (TII0K03a, prudo3a U Ae30Kkcupru0o03a), aucaxapuisl (caxaposa, JIaKTo3a) U MoIucaxapuiasl (Kpaxmali, TJIIMKOTEH, IeJUTI0JI03a).
Buonornyeckre GyHKINU YTIIEBOIOB.

Jlunuaer: Tpurnuuepuabl, Gocoaunuasl, crepounsl. I'napodunbHo-THIpOodoOHBIE cBOMicTBa. buonornyeckue pynkunu munuaoB. CpaBHEHUE yTeBOJIOB,
0EJIKOB U JIMITUAO0B KaK UCTOUHUKOB SHEPTUH.

Hyxneunossie kucnotsr: JIHK u PHK. Hykneotunsl — monomeps! HykienHoBbIX kuciaoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u pynkunn PHK. Buabt
PHK. AT®: ctpoenue u GyHKITUH.

[{utonorus — Hayka o kieTke. Kinerounas teopus — npumep B3auMOJEHCTBUS Hel U (aKTOB B HAYYHOM MO3HAHUH. MEeTOIbl N3YUEHUSI KIIETKHU.
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Knerka kak nienoctHas sxuBas cucrema. O01ue Npu3Haky KIETOK: 3aMKHYTas Hapy>kHast MeMOpaHna, monekyibl JJHK kak renernueckuii annapar, cucrema
CHHTe3a Oernka.

Tunbl Knerok: sykapuoTHuyeckass M NpokapuoTuueckas. OcoOEHHOCTH CTPOEHUs MpoKapuoThdeckod kierku. Knerounas crenka Gakrtepuil. CtpoeHue
9YKapHOTHYECKOU KIeTKH. OCHOBHBIEC OTIIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIIETOK — KJIETOYHAsI CTEHKA, MNIMKOKAIUKC, X ¢yHkuuu. Ilnazmatnueckas MemOpana, e€ cBoiictBa u GpyHkuuu. lluromnnazma
u e€ opranounbl. OnqHomeMmOpanuble opraHouabl kietku: OIIC, anmapar [Nonbaxu, nusocomsl. I1omyaBTOHOMHBIE OpraHOUABI KIETKU: MUTOXOHJIPHH,
rwiactuael. IIporcxoxaenne MUTOXOHIpUi M miuactua. Bunsl mactun. HememOpaHHble opraHOUAbI KJIETKU: pUOOCOMBI, KJIETOYHbIM LIEHTP, LEHTPUOJIH,
PECHUYKH, KIyTUKU. DYHKIINK OpraHOMI0B KJIETKU. BKiltoueHus.

SAnpo — peryasaTopHslil LeHTp kinetku. CTpoeHue spa: saepHas 000104Ka, KapuoIula3Ma, XpOMaTHH, SIPHIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JlemoHcTpauu:

Hoptpertst: A. Jlesenryk, P. I'yk, T. llIBann, M. llneitnen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxiaun, K. M. Bap.

[Inarpammsl: «PacnpeneneHne XMMHUECKUX 3JIEMEHTOB B HEXXUBOU NTPUPOLE», «Pacnpenenenne XMMUUECKUX 3JIEMEHTOB B )KUBOM PUPOLEY.

Tabmuubl u cxemsl: «Ileprogmueckas TabiauMIa XUMHUECKUX 3JIEMEHTOB», «CTpoeHue MOJEKyJbl BOAbD, «buocuuTe3 Oenka», «CTpoeHHE MOJEKYIbI
6enka», «Ctpoenue ¢pepmenta», «Hyknennossle kucnotsl. JHK», «Ctpoenne monexynasl AT®», «CtpoeHne 3ykapHOTHUECKON KIeTKu», «CTpoeHue
KUBOTHOH KJIETKN», « CTpOEHHE paCTUTEIbHOU KIIETKN», «CTpOoeHNE IPOKapUOTUUYECKON KIIeTKU», «CTpoeHue sSapa KIETKU», « Y TIEeBOAbD», «JIUmubD.
OO6opyioBaHMeE: CBETOBOII MHUKPOCKOIN, O00OpYJOBaHUE Ui MpPOBEJIEHHs HAOIIOACHUH, W3MEPEHUH, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTEIbHBIX,
KHUBOTHBIX U OAKTEPHAIBHBIX KIIETOK.

JlaGopaTopHble U IPaKTUYECKHEe pabOThI:

JlaboparopHnas padota Ne 1. «M3yueHne kaTaTuTHYECKOW aKTUBHOCTH (PEpMEHTOB (Ha IMPUMEpE aMUJIa3bl TN KaTajlasbl)».

JlaGopatopHast pabota Ne 2. «M3yueHune CTpoeHHs KJIETOK PAaCTEHUH, KMBOTHBIX U OAaKTEpHH MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
ONHMCAHUE.

Tema 4. Kusnedeamenvnocmo Kiemxu.

OOMeH BemecTB, WM MEeTa0oJIn3M. ACCUMUIIAIMS (TUIACTUYECKU OOMEH) U JUCCUMUIISIINSA (PHEPTreTUIECKUi 0OMEH) — JBE€ CTOPOHBI €AMHOTO MpoIecca
MeTabosau3ma. Posib 3aKOHOB COXpaHEeHHUs BEIIECTB M SHEPIMH B IOHUMAaHUU METab0IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOoHBIN U rerepoTpodHbIi. Poiabs pepMeHTOB B 0OMEHE BEIIECTB U NMPEBPAILEHUN SJHEPTHU B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (a3bl poTocuHTe3a. Peakunn dortocunreza. DPpdekTuBHOCTh PoTOoCHHTE3a. 3HAUeHHE (OTOCHHTE3a JJI KU3HU Ha
3emie. Biusinue ycnoBuil cpeibl Ha JOTOCHHTE3 U CITOCOOBI MOBBILIEHUS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHH.

XeMocuHTEe3. XeMOCHHTE3NpyoIue 0akTepuu. 3HaYeHUE XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIie.

OHepreruyeckuii oOMeH B KieTke. PacrienyieHue BelIecTB, BbIIETIEHHE M aKKyMYJHUPOBAHHWE SHEPTrUU B KIETKE. JTambl SHEPreTH4ecKoro oOMeHa.
I'mukomu3. bpoxenune u ero Buasl. KuciaopomaHoe okucieHue, win kKieTodHoe abixaHue. OxucnutenbHoe ¢dochopunupoanue. D HEeKTHBHOCTH
SHEPreTH4ecKoro oOMeHa.

Peakumu marpuuyHoro cunresa. ['enermueckas uHpopmauums u JAHK. Peanusauus renernueckodr MHPOpManuu B KieTKe. ['eHeTHUeCKMH KOJ U €ro
cBoiictBa. Tpanckpunuusa — maTpuunblid cunTe3 PHK. Tpancnsauusa — 6uocuntes 6enka. Dramnbl TpaHcasuuu. KogupoBanue amuHokuciaot. Posb pudocom B
OuocuHTe3e Oenka.
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Hexnerounsie ¢opmbl xu3nu — Bupychl. Mcropust otkpeitus BupycoB (/1. WM. MBanoBckuii). OcOOEHHOCTH CTPOCHMSI M KU3HEHHOTO LHUKJA BUPYCOB.
Bakrepuodaru. bone3nu pacTeHuil, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIE BUpycamu. Bupyc nummynonedunura yenoseka (BUY) — Bo3Oynutens CIIN/a.
OOpaTHas TpaHCKpUIIMS, peBepTa3a u unTerpasa. llpodunaktiuka pacnpocTpaHeHHUs BUPYCHBIX 3a00JIeBaHUH.

JemoncTpanuu:

Hoptpetst: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel ¥ cxembl: «Tumbl mutanus», «Metabomuzm», « MUTOXOHAPHUD», « IHEpreTHIecKuii 00Men», «Xiopomuacty, «DotocunTe3y, «Ctpoenue JJHK»,
«Ctpoenue u pyHKIMOHUpPOBaHHE IeHa», «Cunre3 Oenka», «['enernueckuit koa», «Bupyce», «baktepuodarn», «CTpoeHre U >KU3HEHHBIN LUK BUpyca
CIINda, 6akrepuodaray, «Pemmkamms [JJHK».

O6opynoBanue: moaenu-antiukanun «Y asoenue JJHK u tpanckpunims», «brnocunres 6enka», « CTpoeHHe KIETKW», MoJienb cTpykTypsl JJHK.

Tema 5. Pazmuootcenue u unHOueuodyaibHoe pazeumue opeanu3mos.

KneTounslii UK, WK KU3HEHHBIA UK KiIeTkd. MHTepdaza u murtos. IIpouecch, mporekaromue B untepdase. Pemnmukanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocom. XpoMOCOMHBIH Habop — KapuoTul. JIMIJIOWOHBIA W TalIOWAHBI XPOMOCOMHBIE HAOOpbI. XpOMaTHBI.
[{uTonornyeckne OCHOBBI Pa3MHOYKEHUS U MHIMBU1yaIbHOTO Pa3BUTUS OPTaHU3MOB.

Jenenue knerku — Muto3. Ctanuu muto3sa. [Iporieccsl, mpoucxozsiiye Ha pa3HbIX CTaAUSIX MUTO3a. bronorudeckuii cMpIci MUTO3a.

[Tporpammupyemasi ruGesb KIETKH — aromnTo3.

@®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe U MojioBoe. Buapl Gecrnonoro pasMHOXKEHUs: JEJIEHUE HAJIBOE, TOYKOBAHME OJHO- U MHOTI'OKJIETOYHBIX,
Ccropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VICKycCcTBeHHOE KJIOHHPOBAHHUE OPTaHU3MOB, €T0 3HAYSHHE ISl CETIEKIUU.

[TonmoBoe pa3MHOXKEHHE, €TO OTINYHUS OT OECIOI0TO.

Meiio3. Cragun meio3a. Ilpouecchl, npoucxonsdmue Ha cragusax Menosa. [loBenenune xpomocom B Merose. Kpoccunrosep. buosiornueckuii cMbICa U
3HA4YECHHUE Meio3a.

['ameTorenes — mporecc o0pa3oBaHUs IMOJIOBBIX KIETOK y KMBOTHBIX. 110I0BBIE kene3bl: CEMEHHUKU M SMYHUKUA. OOpa3oBaHME W pa3BUTHE IOJIOBBIX
KJIETOK — raMmeT (CIepMaTo30M], SHIEKIeTKa) — cCepMaroreHes u oBoreHe3d. OCOOEHHOCTH CTPOEHUS SHIEKIETOK U crepMaTo30u10B. Omiio10TBOpEHHE.
ITapTenorenes.

NunuBuayansHoe pa3BuTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTalbl YMOPUOHAIBLHOTO Pa3BUTHUSL Y TMO3BOHOYHBIX JKHUBOTHBIX:
npoOseHue, racTpynsauus, opraHoreres. IlocTamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPUMOHATBHOTO PA3BUTHUSA: TNpsIMOE, HempsiMoe (JIMYMHOYHOE).
BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pazButne pacrenuii. OHTOr€He3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU Pa3BUTHSL.

JleMoHCTpauu:

Tabmuubl U cxeMmbl: «@OpMbl Pa3MHOKEHHUSI OpPraHU3MOB», «JIBOIfHOE OMIOJOTBOpEHHE Yy IIBETKOBBIX pacTeHHil», «BererarnBHOEe pa3MHOKEHHE
pactenuii», «Jlenenue kiaeTku 6aktepuiy, « CTpoeHne MOJOBBIX KIETOK», «CTpoeHne XpomMocoMby, «Kietounsrit nukm, «Permmukamus [JHK», «Mutosy,
«Metio3», «IIpsimoe u HenpsiMoe pa3BUTHEY, «]'aMeToreHe3 y MIEKONUTAIOIIMX U Yel0BeKa», « OCHOBHBIE CTaAMM OHTOT€HE3a.

OO6opyioBaHKe: MUKPOCKON, MUKpornpenapatbl «CriepMaTo30ubl MIIEKONUTAIOLIETO», «SIiIekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHast MoJienb-anmiukanus «Jlenenue knerkn», monens JIHK, monens meradaznoit XxpoMocoMBI.

JlaGopaTopHbIe ¥ IPAKTUIECKHE PAOOTHI:

JlaGopatopHas pabota Ne 3. «HaOnronenue MuTo3a B KJIeTKaX KOHUYMKA KOPEIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».
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JlaGopaTtopHnas padota Ne 4. «/3yueHue CTpOSHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpENapaTaxy.

Tema 6. Hacneocmeennocms u u3smeH4u80CmMy OP2AHUIMOB.

[Ipeamer u 3amaun TeHeTWKU. McTopus pa3BUTHS TeHETUKH. Pojb HUTOIOTMM W 3MOpPHUOJIOTMM B CTAHOBJIICHHMHM T€HETHKH. BKiIam poCCHCKUX H
3apyOeKHBIX YYEHBIX B Pa3BUTHE TCHETUKH. METOAbl TeHETHUKU (THOPUIOIOTUYCCKUHM, UTOTCHETHYECKHA, MOJEKYJISPHO-TeHeTHYeCcKuii). OCHOBHBIE
FeHEeTHUYECKUE MOHATUA. [ eHeThuecKas CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIMBAHUH.

3aKOHOMEPHOCTH HAcleOBaHUS MPU3HAKOB, yCTaHOBJICHHBIE . MenaeneM. MoHOTHOpHUIHOE CKpeUIMBaHUE. 3aKOH €AMHO0Opaszus THOPUIOB IEPBOTO
nokoJieHus. [IpaBuiio qoMmuHUpoBaHuUs. 3aKOH pacIECIUICHHUs TPU3HAKOB. [ mnore3a yucToThl rameT. [loHOe 1 HENmoIHOEe TOMUHUPOBAHUE.

JuruOpunHoe CKpemmBaHWe. 3aKOH HE3aBUCMMOTO HACJCIOBAaHUS TMPU3HAKOB. l[UTOreHEeTHYeCKHe OCHOBBI JTUTHOPHIHOTO CKPEIIUBAHUS.
AHanm3upyoiee ckpenuBanue. M crnoap30BaHre aHATM3UPYIONIET0 CKPEIIUBAHUS JJI ONPEIeIeHUs TEHOTHUITA OCOOH.

CueruienHoe HacnenoBaHue mnpu3HakoB. Pabora T. Moprana mo CIEIJICHHOMY HaclleIOBaHHIO Te€HOB. HapylieHue cleruieHusi Te€HOB B Pe3yibTaTe
KpOCCHHTOBEpA.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTUUeCKre KapThl.

['enetnka nona. XpoMOCOMHOE ompeaeaeHue mona. AyToCOMbI M MOJIOBBIE XPOMOCOMBL. ['oMOraMeTHble U rereporaMeTHble opranusmel. Hacnenoanue
MPU3HAKOB, CLEIIJIEHHBIX C TIOJIOM.

N3MeHunBoCTh. Buabl M3MEHYMBOCTU: HEHACIEJACTBEHHAs M HacjieACTBeHHas. Pojib cpelbl B HEHACIEJACTBEHHON HW3MEHYMBOCTH. XapaKTEPUCTUKA
MOAU(UKAIIMOHHOW M3MEHUYMBOCTU. BapuanuoHHBIM psij U BapuanmoHHas kpuBas. Hopma peaknum mnpusHaka. KomudyecTBeHHbIE M KauyeCTBEHHBIC
MIPU3HAKU ¥ UX HOpMa peakiuu. CBoricTBa MOIU(DUKAITMOHHOW U3MEHYUBOCTH.

HacnencrBennasi, wiM TEeHOTHIMYECKAs, W3MEHYMBOCTh. KoMOWHATHBHAs W3MEHYMBOCTh. MeiHo3 W TIOJIOBOW MpoIecc — OCHOBAa KOMOMHATHBHOMN
U3MEHYUBOCTH. MyTanmoHHast usMeH4uBOCTh. Kitaccudukarys MmyTauii: TeHHbIe, XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPpUYMHBI MyTaluii. MyTareHHbIe
¢dakTopbl. 3aKOH rOMOJIOTHYECKHX PSIIOB B HacleACcTBeHHON n3MenunBocty H. V. BaBunosa.

BresinepHas HaclieICTBEHHOCTb U U3MEHYHBOCTb.

I'enetuka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METObI T€HETUKH UEJIOBEKA: T€HEATOTHYECKUM, OJTM3HEIIOBBIN, ITMTOTEHETUYECKUM, OMOX UMUYECKUA,
MOJIEKYJIIpHO-TeHeTUUeCcKUil. COBpPEMEHHOE OIpEeAeNICHHE T'€HOTUIIA: MOJHOT€HOMHOE CEKBEHHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C IOMOIIbIO
[TI[P-ananu3a. HacnencTBeHHbIe 3a00JIeBaHUS YEJIOBEKA: TeHHBIE 00JIe3HH, O0JIE3HU ¢ HACIIECTBEHHON MPEAPACIIOI0KEHHOCTRI0, XPOMOCOMHEBIE OOJIE3HHU.
ComaTtnueckne UM reHepaTuBHble MyTanuu. CTBONOBbIE KIETKU. [IpHHIMIBI 370poBOro 00pa3za KWU3HU, AMATHOCTUKH, MPO(DUIAKTUKH U JICUEHUs
reHEeTUYEeCKUX Oose3Hel. MeanKo-TeHeTUUeCKoe KOHCYJIbTUPOBAHHE. 3HAYCHHE MEIUIIMHCKON T€HETHKH B MPEJOTBPAIICHUM W JICUEHUU TC€HETHYECKUX
3a00JICBaHUI YEIOBEKA.

JleMoHCTpauu:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuipl 1 cxembl: « MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IIMTOTEHETUYECKasi OCHOBAY, «3aKOH PACIISIICHUS M €ro IIMTOTeHEeTUYECKasi OCHOBAY, «3aKOH
YHCTOTHI TaMmeT», «JlurubpuaHoe ckpemnmBaHue», «L{uTomornyeckue OCHOBBI JTUTHOPHIHOTO CKpEUIUBaHUM», «Meio3», «B3aumoneiicTBue aminenbHbIX
reHoB», «l'eHeTHyeckne KapThl pAaCTEHWM, KMUBOTHBIX M 4YEJIOBEKa», «l'€HeTHMKa Moiay, «3aKOHOMEPHOCTHM HACJEAOBaHUS, CUEIUICHHOTO C TOJIOMY,
«KapuoTtunsl 4enoBeka u )XKUBOTHBIX», « Buapl n3aMeHunBOCTHY, «MoaudukaronHas n3aMeHIMBOCThY, «HacnenoBanue pesyc-dakropay, «['eHeTnka rpynmn
KpOoBW», « MyTallMOHHAs! U3MEHYHUBOCTHY.




O6opynoBanue: MoAenu-anmiMkanuy «MoHorubpuaHoe ckpeniuBanue», «HemomHoe nomuHupoBanue», «JlurnbpugHoe ckpemuBanuey, «llepexpéct
XPOMOCOMY, MUKPOCKOII U MUKporpenapar «J[pozoduiay (Hopma, mytanuu GopMbl KPBUIBEB U OKPACKH Tena), repoapuii «I opox moceBHOM.
JlabopatopHble U MpaKTUUYECKHE PaObOTHI:

JlaGoparopHas padota Ne 5. «3yueHue pe3yapbTaToB MOHOTHOPUIHOTO M JUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOITPENapaTaxy.
JlaboparopHas padota Ne 6. «M3yueHne MoA(pUKAIMOHHON U3MEHYUBOCTH, IOCTPOCHUE BAPUALMOHHOTO Psi/ia M BAPUALIMOHHON KPUBOM».

JlaGoparopHas padota Ne 7. « AHanmu3 MyTaluii y Jpo30(uiIsl Ha TOTOBBIX MUKPOIpEnapaTaxy.

[TpakTrueckas pabota Ne 2. «CocraBiieHue 1 aHaJIU3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cenexyusn opzanuzmos. OcHogvl OUOMEXHOI0ZUU.

Cenexkuus Kak Hayka U Tpoliecc. 3apok[IeHHe celeKuuu U aomectukanus. Yuenue H. WM. BaBunmoBa o 1eHTpax MNPOUCXOXKIACHHS MU MHOTOOOpa3us
KYJbTYPHBIX pacTeHUN. LIeHTpbI IPOUCXOKIEHUS TOMAILIHUX )KUBOTHBIX. COPT, IOPOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIIMU. MacCOBbIN U MHAUBHAYAIbHBII OTOOPHI B CENEKIIMHU PACTEHUN U KUBOTHBIX. OlLIeHKA dKCTepbepa. biau3kopoacTBeHHOE
CKpemBaHue — WHOpuauHT. Yucrtas nuHusA. CKpelMBaHWE YHCTBIX JUHHHA. l'erepo3uc, wnmm TuOpuaHas cwia. HepoacTBeHHOE CKpelMBaHHE —
aytOpunuur. OtganénHas rulpunuzanus U e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 M IMOJy4YeHHE MOIUIUIOMAOB. JIOCTM)KEHUS CENEeKIUH PACTCHHI,
KUBOTHBIX U MUKPOOPTraHU3MOB.

buortexHonorus kak orpacip npou3BojacTBa. ['eHHass MHKeHepus. Jrtambl coznaHusi pekomOunantHoi JIHK u Tpancrennsix opranusmoB. Kierounas
uHxeHepus. KinetouHesle KynabTypbl. MHKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuil. KioHuMpoBaHHE BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIHCTBEHHBIX
OpPraHU3MOB. DKOJIOTUYECKUE U dTndeckue npodiembl. MO — renetnyecku MoIu(DUIIMPOBAHHBIE OPTaHU3MBI.

JemMoHncTpanuu:

Hoptpetsl: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. 1BaHOB.

Tabauiel U cxeMbl: KapTa «LIeHTpbl MPOUCXOKIEHUS 1 MHOro0o0pa3usi KyJlbTYpPHBIX pacTeHHiD», «[lopoabl joMalIHuX KMBOTHBIX», «CopTa KyJbTYpHBIX
pacrenuit», «Otaanénnas rudpuauzanus», «Padotel akagemuka M. @. MBanoBay, «[lonmumionaus», «O6beKkThl OMOTEXHOIOTUNY, «KileTouHbIe KyJIbTYpHI
U KJIOHHpOBaHUE», «KOHCTpyHpoBaHHUe U IEPEHOC T€HOB, XPOMOCOM.

Ob6opyoBaHKe: MYJISHKU TUI010B M KOPHEIUIOAOB IUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHuil, repoapuii «Cenbckoxo3siCTBEHHbBIE PACTCHUS.
JlaGopaTopHbIe U IPaKTUYECKHE PAOOTHI:

Okckypeus «OCHOBHBIE METOJIbl M JIOCTUXKEHHS CeJNEKIMHM pacTeHHWH M JKUBOTHBIX (Ha CEJNEKIMOHHYI CTAaHLUIO, IUIEMEHHYIO (depMmy,
COPTOUCIIBITATENbHBIN YUaCTOK, B TEIJIMYHOE XO35HCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».
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Paznea |l. Iliianupyemble pe3y/ibTaThbl 0CBOCHHSI Y4eOHOT0 MpeaMeTa

Cormacao ®I'OC COOQO, ycraHaBIMBarWOTCS TPEOOBaHUS K pe3yJbTaTaM OCBOSHHS OOYYaIOIIMMKCS IPOrpaMM CpPEeIHEro oOIero oOpa3oBaHUSA:
JUYHOCTHBIM, METANIPEAMETHBIM U IIPEIMETHBIM.
JINMYHOCTHBIE PE3VYJIbTATHI
B cTpyKType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS MpeaMeTa « BHoIorusy» BhIACTICHBI CIEAYIOIMNE COCTABIISIONINE: OCOZHAHUE 00YJAIOUIMMHCS POCCHICKON
IPaXXAaHCKOW MJAEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPENICICHHUI0, HATMYUE MOTHBAIMM K OOy4eHHI0 OHOJIOrHH,
I[eJICHAIIPaBJICHHOE PA3BUTUE BHYTPEHHUX YOSKIEHUHN JTMUYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH U UCTOPUUECKUX TPATULUI Pa3BUTHUSI OMOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYyKOBOACTBOBATbCS B CBOCH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMH, MPUCYIIMMU
cCUCTeMe OMOJIOTHYECKOr0 00pa3oBaHusl, HAIMYUE SKOJIOTHUYECKOr0 MTPABOCO3HAHUS, CTIOCOOHOCTH CTaBUThH II€JIU M CTPOUTD KU3HEHHBIC TIAHBI.
JInuHOCTHBIE pe3yNbTaThl OCBOEHUs mpeamera «buojorus» QoCTUraroTCsl B €IMHCTBE YYEOHOM M BOCIMTATEIbHOW JEATEIbHOCTH B COOTBETCTBUM C
TPaJIULUOHHBIMU POCCUUCKUMH COLMOKYJIBTYPHBIMHU, HCTOPUUECKUMHU U TyXOBHO-HPABCTBEHHBIMH I[EHHOCTSMH, MPUHITHIMU B OOIIECTBE MpaBUIAMHU U
HOpPMaMH IOBEJIEHUS M CHOCOOCTBYIOT IIpOLlEcCaM CaMOIIO3HAHMsI, CaMOBOCHMTAHHUS U CaMOpa3BUTHSA, PA3BUTHS BHYTPEHHEH MO3MLIMM JIMYHOCTH,
NaTpUOTH3Ma, YBaKEHHUS K 3aKOHY M IPABOIOPSAIKY, YEJIOBEKY TpPyJa M CTapIIeMy IOKOJIEHHIO, B3aUMHOIO YBaXKE€HHS, OEpEKHOr0 OTHOLICHUS K
KYJIbTYPHOMY HAaCJIEIUIO U TPAJAULUAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoin denepannu, NpupoIie U OKPYKarLIEH cpee.
JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npeamera « buoaorusy MoikHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH 00yYalOIIUXCsl PYKOBOJCTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEW NO3MUIMEN JIMYHOCTHU, CUCTEMOM LIEHHOCTHBIX OPHUEHTAlUi, MO3UTHUBHBIX BHYTPEHHHUX YOEKIEHUIH, COOTBETCTBYIOLIMX
TPaIULIMOHHBIM [EHHOCTAM POCCHUUCKOIO OOIECTBA, PACHIMPEHHE >XU3HEHHOTO OIbITa M OIbITa JEATEIBHOCTH B IPOLIECCE pPeaTu3allid OCHOBHBIX
HallpaBJICHUI BOCIIUTATEIbHOM IE€ATEIILHOCTH, B TOM YUCJIE B YACTH:
1) rpa’kAaHCKOTO BOCIIUTAHUS:
e c(hOpMHUPOBAHHOCTb I'PAXKJTAHCKON MO3UIIUM 00YYaIOLIerocs Kak aKkTUBHOTO M OTBETCTBEHHOI'O YJIEHa POCCUICKOT0 OOIIECTBA;
® OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 005S3aHHOCTEN, yBa)KEHUE 3aKOHA U NPABONOPSIIKA;
® TOTOBHOCTb K COBMECTHOH TBOPYECKOH MAESITETBbHOCTH IPHU CO3JAaHMU YYEOHBIX IPOEKTOB, PEIIEHUH Y4YeOHBIX M TIO3HABATEJbHBIX 3aj1ad,
BBINOJIHEHUH OMOJIOIMYECKHX KCIIEPUMEHTOB;
e CrOoCOOHOCTH OIPENEINATh COOCTBEHHYIO MO3HIIMIO IO OTHOLICHMIO K SBJICHUSM COBPEMEHHOM KHU3HU U OOBSICHATH €€;
e yMEHUE YUYHUTHIBaThb B CBOMX JEHCTBHUAX HEOOXOJUMOCTb KOHCTPYKTHBHOI'O B3aWMOJICHCTBHS JIOAEH C Pa3sHBIMH YOEKAECHUSMH, KYJIbTYPHBIMU
LEHHOCTSMHU U COLUAIbHBIM OJIOKEHUEM;
® TOTOBHOCTh K COTPYJHHUYECTBY B MPOIIECCE COBMECTHOTO BBINOIHEHUS Y4eOHBIX, TO3HABATENbHBIX U HCCIEI0BATENbCKUX 33/1a4, YBaKUTEIHHOIO
OTHOILIEHHSI K MHEHHIO OMIOHEHTOB MPH 00CYKICHNUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKaHUS;
® TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOM AEATEIbHOCTH;
2) NaTpUOTHUYECKOI0 BOCIIUTAHHUS:
e c(hOPMHUPOBAHHOCTh POCCUMCKOM TIpa)KIaHCKOW HJIEHTHYHOCTH, MAaTPUOTHU3MA, YBaKEHHUS K CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH Iepes
Ponunoii, roproctu 3a CBOM KpaH, CBOX PoauHy, CBOM S3BIK M KYJIBTYPY, IIPOILIJIOE U HACTOSIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccny;

11



® I[ICHHOCTHOE OTHOIICHHWE K MPUPOJHOMY HACJICTUIO M TAMSITHHKAM IPHUPOJBI, JOCTIKCHHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TPyAe;
® CIOCOOHOCTH OIICHMBATH BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBIICHHUE W PAa3BUTUE OMOJIOTHH, TOHUMAHHS 3HAYCHUS OMOJIOTUU B MO3HAHUH 3aKOHOB
IPUPOJIBI, B )KU3HH YEIIOBEKA U COBPEMEHHOTO O0IIIEeCTBa;
ujciHas yOS:KIEHHOCTh, TOTOBHOCTb K CITy’KeHHUIO U 3anuTe OTe4ecTBa, OTBETCTBEHHOCTH 32 €0 CyAbOY;
3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:
® 0CO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApOIa;
e c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHYECKOTO TIOBEICHUS;
® CrocoOHOCTH OLIEHUBATH CHUTYAIIMIO U TIPUHIUMATh OCO3HAHHBIC PEUICHHUS, OPHEHTHPYSICh HA MOPaJIbHO-HPAaBCTBECHHBIC HOPMBI U IICHHOCTH;
® 0CO3HAHME JMYHOTO BKJIAJIa B IOCTPOCHUE YCTONYMBOTO Oy IyIIETro;
® OTBETCTBCHHOE OTHOIICHUE K CBOUM POJUTEIISIM, CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSATHS IIEHHOCTEH CEMEUHOM KU3HH B COOTBETCTBUU
C TpaxuIusMu HapoaoB Poccuu;
4) 5CTETUYECKOT0 BOCIIUTAHMUS:
® SCTETHUYECKOE OTHOIICHUE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOMIECTBEHHBIX OTHOIICHU;
® [MOHWMAaHHUE SMOIMOHAIBHOT'O BO3JICHCTBUS JKUBOK MPUPOJIBI U €€ IICHHOCTH,
® TOTOBHOCTHh K CAMOBBIPQXCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE MTPOSIBIISATH KAYECTBA TBOPUCCKOHN JIMYHOCTH;
5) ¢usudeckoro BociuTanus, GOPMUPOBAHHS KYJIBTYPBI 30POBbS U SMOIIMOHAILHOTO OJIaroImoTyusi:
® [IOHMMaHWE W pealH3alus 3J0POBOTO M 0€30MacHOro oOpasza XH3HH (30POBOE IMHUTAHHWE, COOJIIOJCHHE THIHCHUYECKHX IPABWII U HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHITHHA M OTIbIXA, PETYJIsApHAs (HU3MUECKass aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMITETEHTHOT'O OTHOIICHUS
K cOOCTBEHHOMY (DHU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;
® T[OHUMaHHE IICHHOCTH MPaBUJ WHIMBUAYATHHOTO U KOJUIEKTHBHOTO O€30MacHOrO MOBEACHHUS B CUTYAlMSIX, YTPOXKAIOMIMX 3J0POBBIO M KU3HH
JIIOJIEH;
® OCO3HAHHE MMOCJICCTBUHN M HEMIPUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHS aTKOTOJISI, HAPKOTUKOB, KYPEHHUS);
6) TPy/A0BOTO BOCIIUTAHUSI:
® TOTOBHOCTbH K TPY/ly, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JII00UE;
® TOTOBHOCTh K AKTUBHOH JEATCIILHOCTH TEXHOJOTHMYECKONH W COIMAIbHOW HAMPABICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO ACSITENEHOCTD;
® HHTEpeC K pa3nuyHbIM chepam mpodecCHOHATBHON NesSTEIBHOCTH, YMEHUE COBEPIaTh OCO3HAHHBIN BBIOOp Oymyiiel mpodeccuu u peaan30BbIBATh
COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;
® TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCCH JKU3HH,
7) SKOJIOTUYECKOTO BOCITUTAHMUS:
® OSKOJOTHYECKH I1eTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HH Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHMS;
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MOBBIIIIEHUE YPOBHS 3KOJOTMYECKOW KyJbTYpBL: MPHOOPETEHUE OMNBITA TUIAHUPOBAHUS MOCTYNKOB M OLEHKHM MX BO3MOXKHBIX IOCIEACTBUH IS
OKPYXKaroIle Cpebl;

0CO3HAHKE TJI00AILHOTO XapaKTepa KOJIOTMYSCKUX MPOOIeM U IyTeH UX PEIICHHUS;

CHOCOOHOCTh MCHOJIB30BATH MPHOOpPETaeMbIe NMPH U3yUYEHUH OWOJIOTHUH 3HAHHS M YMEHUS MpPU pEeIIeHHH MpoOieM, CBA3aHHBIX C PAllMOHAIBHBIM
PUPOIOTIOIB30BaHUEM (COOIOICHUE TIPABHJI TOBEICHUS B IIPUPOJIC, HATIPABJICHHBIX Ha COXPAaHCHHE PaBHOBECHsS B 3KOCHUCTEMaX, OXpaHy BUIOB,
IKOCHCTEeM, Orochepsl);

AKTUBHOE HETIPHUATUE JICHCTBUHN, MPUHOCSIIUX BPE OKPYKAIOLIEH MPUPOAHOH cpelie, yMEHUE MPOrHO3UPOBATh HEOIAroNpHUsITHBIE SKOJIOTHUECKUE
MOCJICICTBHSI TPEIITPUHUMACMBIX JICHCTBHI U TPEAOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, DKOJOTHUYECKOW KYJBTYPHI, OMbITA JCSITEIBHOCTH DKOJOTHYECKOW HAIpaBICHHOCTH, YMEHUS
PYKOBOACTBOBATLCA MU B HOBHaBaTeJH)HOI\/JI, KOMMYHHKaTHBHOﬁ u COHHaJIBHOfI IMPAKTHUKEC, TOTOBHOCTU K Y4YAaCTHUIO B HpaKTH‘-IeCKOfI ACATCIIbHOCTHU
9KOJIOTUYECKOI HAIIPABICHHOCTH;

8) IEHHOCTH HAYYHOTO TIO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHS HayKH M OOIIECTBEHHOH MpPaKTUKH, OCHOBAaHHOI'O Ha
JManore KyJiabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3bIKOBOW M YUTATENBCKON KYJIbTYpPbI KaK CPE/ICTBA B3aUMOCHCTBUS MEXKAY JIFOJbMH U IIO3HAHUS MUDA;

NOHMMAaHHE CIEIU(PUKN OUOJIOTUH KaK HayKH, OCO3HAHUS € posr B (POPMHUPOBAHUN PAIMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUN LIETOCTHOTO
IpEeCTaBICHUs 00 OKPYXKAIOLIEM MUPE KaK O €IMHCTBE MPUPO/IbI, YEJIOBEKA U OOIIECTBA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHuU
po0JieM COXpaHEHHUs IPUPOJIHOIO PABHOBECUS;

yOEeXKAEHHOCTh B 3HAYMMOCTH OMOJOTMHM JJii COBPEMEHHOM LMBUIM3ALMU: OOECIEYEHHs] HOBOI'O YPOBHSI Pa3BUTHS MEAMIMHBI, CO3JaHUE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PEeCypCHbIe MpOOJIEMBbl Pa3BUTHUS YENIOBEUYECTBA, MOMCKA IyTeH BBIXOAAa M3 INIOOAIbHBIX
HKOJIOTMYECKUX TMpo0jeM M olecredeHus Nepexojia K YCTOMUMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIOJB30BAaHUIO HPHUPOJHBIX PECYpPCOB M
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IOJIyY€HUH OHMOJIOTMYECKUX 3HAHMW B IIEJSAX TMOBBINICHUS OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIIMOHAIBHOW I'PaMOTHOCTH 00yYaromuxcs, popMUpyeMoil pu U3yuyeHU ONOJIOTHH;

MOHMMAaHUE CYIIIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIB30BaTh MOJIy4aeMble 3HAHUS I aHaIu3a
U 00BSCHEHUS SIBIICHUH OKPY’KAIOILIEr0 MUPa U MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHHE JieflaTh 000CHOBAaHHbBIE 3aKIFOUEHHUS] HA OCHOBE HAayUHBIX
(aKkTOB M UMEIOIINXCS TaHHBIX C LIEJIBIO MTOJIyUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITETIFHO UCIIOJIB30BATh OMOJIOTrHYECKHE 3HAHUS JUIsl peIIeHUs TPOOJIeM B PeaNbHBIX )KU3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOM JEeSTENIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U MCCIEI0BATENbCKYIO AESITEIbHOCTh UHIUBUIYAJIHHO U B
rpynine;

TOTOBHOCTh M CIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAaHUM MO OMOJOTMM B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH.

METAIIPEJJMETHBIE PE3VJIbTATbBI
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MerTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHUS Y4eOHOIro mpeamMera «BHOJorus» BKIHOYAOT: 3HAYMMBIC JJI1 (DOPMHUPOBAHHMS MHPOBO33PCHHS O0YYarOIIHXCS
MEKIUCIUTUTMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE TOHATHS, OTPAXKAIOUINE IEJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CIIEHU(PHUKY METOIOB O3HAHHS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECCTBO, YHEPIHs, SBJICHUE, MPOIECC, CUCTEMa, HAyYHbIA (aKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpusl, UCCIEN0BAaHUE, HAOIIOIEHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEpCaJIbHbIE YUeOHbIE JEMCTBUs (IIO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,
pEryJIATHBHBIC), oOOecreunBarone QGopMUpoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH W COLMAJIBHOM KOMIIETCHIMH OOYYaloImUXCsl, CIIOCOOHOCTD
06yqaloumxc;1 HCIIOJIb30BAaTh OCBOCHHBLIC MCKIAUCHUIIIIMHAPHBIC, MUPOBO33PCHYCCKHUC 3HAHWA U YHUBCPCAJIbHBIC y‘-Ie6HBIe I[ef/’ICTBI/ISI B IIO3HABAaTEIILHOU U
COILIMAJILHOM MTPaKTHKE.
MeTtanpenmMeTHbIe pe3yIbTaThl OCBOSHUS IPOTPAMMBI CPETHEr0 00IIeT0 00pa30BaHUS JOJIKHBI OTPAXKATH:
OBjajieHie YHUBEPCAITBHBIMU YYCOHBIMH ITO3HABATCILHBIMH JCHCTBUSMMU:
1) 6a3oBbIC JIOTHYECKUE JCHCTBUS:
® CaMOCTOSTENHHO (POPMYIIHPOBATH U aKTYATH3UPOBATH MPOOIEMyY, pacCMaTPUBATh €€ BCECTOPOHHE;
® HCIIOJIB30BATh MPU OCBOCHUU 3HAHHUU MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAN3a, CHHTE3a, CPaBHEHHUS, KilacCUpUKanU, 0000IIeHNS ), paCKPhIBATh
CMBICII OMOJIOTUYECKUX TTOHATHI (BBIACITATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABIIMBATD CBS3U C IPYTUMH TIOHATHIMH );
° ONpeaACIATh LCINW ACATCIBHOCTH, 3adaBad MapaMCTPbl U KPUTCPHUHU HX AOCTHIKCHHUA, COOTHOCUTL PE3YIIbTATHI ACATCIBHOCTHU C IMOCTABJICHHBIMU
LEIISIMH;
®  HCIIOJIB30BaTh OMOJIOTHYCCKUE MOHATHS 11 O0BACHEHHUS (PaKTOB M SBJICHUH JKMBOW TIPUPO/IBI;
® CTPOWTB JIOTHYECKHUE pacCykJcHUs (MHIyKTHBHBIC, ICTyKTHBHBIC, 10 aHAJIOTUH ), BBISBIISATH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pACCMATPHBACMbBIX
SIBJICHUAX, q)OpMy.]II/IpOBaTI) BBIBObBI U 3aKJIIOUYCHUS,
L MNPUMCHATE CXCMHO-MOACIIBHBIC CPCACTBA AJid MPEACTABICHHUA CYIICCTBCHHBIX CBsI3ed U OTHOIIEHUU B HN3Yy4aCMbIX 6I/IOJ'IOFI/I‘-ICCKI/IX O6”I)GKTaX, a
TaK)Ke MPOTUBOPEUHIA PA3HOTO POJIa, BBISBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;
pa3pabaThIBaTh MJIaH PEHICHUs MPOOIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepUaIbHBIX U HEMaTEepPUAIbHBIX PECypCOB;
BHOCHTH KOPPEKTHBBI B JCSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIbTATOB IENISIM, OLICHUBATh PUCKU TOCTEACTBUIA NEATEILHOCTH;
KOOPJMHHUPOBATh U BBIIOJIHATH pabOTy B YCIOBUSX pealbHOr0, BUPTYaIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI;
Pa3sBUBATh KPECATUBHOC MBIIIIJICHUEC ITPU PCUHICHUHN )KU3HCHHBIX HpO6JI€M.
2) 6a30BbBIC UCCIIEAOBATEIIbCKUE ACHCTBUSA:
® BIAJCTh HaBBIKAMU y4e€OHO-HCCIIEIOBATENLCKON M MPOEKTHOW JESITeNbHOCTH, HaBBIKAMH pa3pelieHus Mpo0iieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATCIIbHOMY IMOUCKY MCTOAOB PCIICHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS
° HCIIOJIB30BAaTh PA3JIMYHBIC BUABI ACATCIBHOCTH 110 ITOJTYYCHUIO HOBOT'O 3HAHUA, €TI0 HHTCPIIPETALINH, Hp606p330BaHI/IIO U MIPUMCHCHUIO B yqe6HBIX
CUTYallUsX, B TOM YHCJIE MPU CO3/IaHUU YUYEOHBIX U COLUATBHBIX MMPOEKTOB;
e (QopmupoBaTh HAYYHBIN TUI MBIIICHUS, BIAJIETh HAYYHONH TEPMUHOJIOTHEH, KIFOYEBBIMU TOHITUSIMU U METOJIAMHU;
e CTaBUThH U HOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ACSITETLHOCTU U )KU3HEHHBIX CUTYAIIHSIX;
L BbIABJIATE MNPHUYMHHO-CICACTBCHHBIC CBA3HM UM aAKTyaJlU3UPOBATH 3aJdady, BBIABUI'aTb THUIIOTE3Y eé peIICHUs, HAXOJAUTb AapPrymMeHTbl JIA
JIOKA3aTeNbCTBA CBOMX YTBEPKACHHIM, 3a/1aBaTh apaMEeTPhl U KPUTEPHUH PEIICHUS;
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aHAJTM3UPOBATh IOJyYEHHBIE B XOJI€ PELICHUS 3a7audl Pe3yJIbTaThl, KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHUE B
HOBBIX yCJIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, OLIEHHBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATH LIEJIEHANPABICHHBIN IIOMCK EPEHOCA CPEICTB U CIIOCOO0B AEHCTBUS B IPO(ECCHOHATIBHYIO CPELY;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIIHHYIO U MPAKTHUECKYIO 00JIaCTH KU3HECITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIE UJCH, PEAJIaraTb OPUTHHAIBHbIE MTOIXOABI M PEIICHHS, CTABUTH MPOOIEMBI U 33/1a4H, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpOpMaIuei:

OPHEHTHPOBATbCA B PA3IMYHBIX HCTOYHHKAX HH(popManuu (TeKcTe yd4eOHOro MOCOOMs, HAayYHO-TOIMYJISIPHOM JIMTEpaType, OMOIOTHYECKHX
CIIOBAapsIX M CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JdaHHBIX, B VIHTepHeTe), aHaIM3MpPOBaTh HMHGOPMAIMIO PA3JIMYHBIX BHIOB U (QOpM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMyIHpOBaTh 3aPOCHl M MPUMEHATH PA3TUYHBIC METOJIBI TIPU MOMCKE U 0TOOpE OMOIOTHYEeCKON MH(pOpMAIUK, HEOOXOAUMOM /ISl BBITIOITHEHUS
yueOHBIX 3a71ay;

NpUOOpETaTh OMBIT MCHOJIB30BaHUs WH(POPMAIOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATh KYJIbTYpPY AKTUBHOTO HCIIOJIb30BAHUS
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (HOpMY MpEACTaBICHHUS OHOIOTHYeCKOH HH(POpMAIuu (CXeMbl, TpapuKH, IUATPaMMBbI, TaOJHUIBI,
PHCYHKH U JPyToe);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KauecTBE CPEICTBa NpU pabore ¢ Omonormveckod MH(oOpManueil: MpUMEHATh XUMHYECKue, (uzndeckue u
MaTeMaTHYeCKHue 3HAaKW W CHUMBOIIBL, (hopMyiel, abOpeBHaTypy, HOMEHKIATYpy, HCIIONB30BaTh M MpPeoOpa30BHIBATh 3HAKOBO-CHMBOJIMYECKHE
CpeZCTBa HAIJISTHOCTH;

BJIaJICTh HaBbIKAMU PACMO3HABAHUS U 3aIUTHl MH(OpMaIK, HHPOPMALIMOHHOM 6€30MMacHOCTH JIMYHOCTH.

OBHaI[eHI/Ie YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU HCﬁCTBHHMH:
1) obmienue:

OCYILECTBIISATh KOMMYHHUKAIIMM BO BceX c(epax >XU3HU, aKTUBHO YyYacTBOBAaTh B JMAIOre MM JMCKYCCHM IO CYIIECTBY OOCYXKIaeMOH TeMbI
(yMeHue 3a7aBaTh BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUSI OTHOCUTENIHO BBIIOJIHEHHUS MIpeIaraeéMoi 3a1auu, yYUThIBaTh HHTEPECHI U COTJIACOBAHHOCTh
HO3ULKHN APYTHX YYACTHUKOB UAJIOTa UM TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHbIE CPEJACTBA OOILIEHMS, MOHMMAaTh 3HAYEHHME COLMANBHBIX 3HAKOB, IPEINOCHUIOK BO3HMKHOBEHHS KOH(MIMKTHBIX
CUTYyAlMi, YMETh CMATYaTh KOH(QIMKTHI U BECTH NIEPErOBOPHI;

BJIAJICTh PA3MUYHBIMU CIIOCOOAMHU OOILIEHHUS M B3aWMOJICHCTBUSA, TOHUMATh HaMEpEeHHs APYTUX JIIOJEH, NMPOSBIATh YBAKUTEIHHOE OTHOILEHHE K
co0OeceTHUKY U B KOPPEKTHOH Gopme popMyITupOBaTh CBOM BO3PAKECHMUS,

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHas JAesATeIbHOCTD:
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NOHMMAaTh M MCIOJB30BATh MPEUMYIIECTBA KOMAHAHON M MHIUBHUIYaJbHONH PaOOTHI MPH PEIIEHUH OMOIOTHYECKOH MpoOiieMbl, 000CHOBBIBATH
HE00X0IMMOCTh PUMEHEHUS TPYNIOBBIX ()OPM B3aMMOICHCTBHS IIPH PELICHUN y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKI0TO WICHA KOJJICKTHBA,

IIPUHUMATh L€ COBMECTHOM AEATEIBHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH ACUCTBUSA II0 €€ JTOCTUIKEHHUIO: COCTaBIIATH IUIAH JICHCTBHIA,
pacIpenesaTh pojid ¢ yu€TOM MHEHUH YYaCTHUKOB, 00CYKAaTh pe3yJIbTaThl COBMECTHOM padoThI;

OLIEHUBAaTh KAYECTBO CBOET0 BKJIAJ[a U KaXJI0I0 yYaCTHUKA KOMaH bl B OOIIMI pe3ysbTaT 110 pa3padoTaHHbIM KpUTEPUSIM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATH UJEH C TO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMUECKOE NIOBEICHUE B PA3JIMUHBIX CUTYaLUsAX, IPOSIBIATH TBOPUECTBO U BOOOPaXKEHUE, ObITh MHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYISATUBHBIMU JEHCTBUAMMU:
1) camoopraHu3arusi:

UCIIOJIb30BaTh OMOJIOTUUECKUE 3HAHUS JJIs BBIBICHUS IPOOJIEM U MX PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OMOJIOIMYECKUX 3HAHUN LEJEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX JAEMCTBHUSX M IMOCTYNKAaX IO OTHOLIEHUIO K >KHUBOM
IIPUPOJIE, CBOEMY 370POBBIO U 37J0POBbIO OKPYIKAOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh I103HABATEIbHYIO JEATEIBHOCTh, BBIABIATH NPOOJIEMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHOMN 1E€ATENbHOCTH U dKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJISATH TUIAH PEHICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTCHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacumMpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBIICHUIO IIUPOKOH SPYAULIUN B pa3HBIX 00JACTAX 3HAHHH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U
KYJbTYPHBIH YPOBEHb.

2) CaMOKOHTPOIIb:

J1aBaTh OLEHKY HOBBIM CUTYAallUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIAJICTh HABBIKAMH TO3HABATEIbHOW pe(IEeKCUM KaK OCO3HAHMs COBEpLIACMbIX JCHCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3yJbTaTOB U
OCHOBaHUH, HCIOIb30BaTh MPUEMBI Pe(IIEKCUN I OLIEHKH CUTYaIliH, BBIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHUXKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npunsaTue ceds U APYTUX:

MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPY aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;
pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH JIPYTOro YeJIOBeKa.

16



I[MPEAMETHBIE PE3YJIbTATBI

[Ipenmertnbie pe3yabTaThl ocBoeHus nporpaMmbel COO o OGuonoruu Ha 6a30BOM ypOBHE BKIIIOUAIOT crienuduueckue ajs yueoHoro npeamera «buomorus»
Hay4HbIC 3HAaHUS, YMEHUSA U CIOCOOBI ACHCTBUI 110 OCBOEHHIO, MHTEPIPETALIMU U NPEoOpa30BaHUIO 3HAHUM, BUABI IEATEIBHOCTH 10 MOJYYEHHIO HOBOT'O
3HAHUS U MIPUMEHEHHIO 3HAHUH B pa3IMYHBIX YYEOHBIX CHUTYalHsX, @ TAK)Ke B PEaJbHBIX JKU3HEHHBIX CUTYallUsiX, CBI3aHHBIX C Ononorueil. B nmporpamme
IPEIMETHBIE PE3yJIbTaThl IPEACTABIEHBI 110 roJaM 00yUeHHs..

[IpenmeTtHbie pe3ynbTaThl OCBOCHHS yueOHOTo npenmera «buonorus» B 10 kimacce J0IKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe W POJM OHMOJOTMM B CHCTEME HAyYHOT'O 3HAHHUS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUHM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA U HAYYHOTO MUPOBO33PEHHUS, O BKJIAZIE POCCHUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATh COJEPKAHNE OMOJOTHYECKUX TEPMUHOB U TIOHSATHIA: KU3HB, KIETKA, OPTraHU3M, METa00I13M (0OOMEH BEUIECTB U MPEBpAIICHHE
SHEPTUM), rOMeocTa3 (CamMoperyJsisiius), YpOBHEBas OpPraHU3allUsl KUBBIX CHCTEM, CAaMOBOCIPOHM3BEACHHE (PEMpOAYKIIHS), HACIEICTBEHHOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yMEHHUE u3jaratb OMOJOrMyeckre TeopuH (KJIETOYHas, XpOMOCOMHAs, MyTallMOHHAsl, LIEHTpalbHas JOrMa MOJEKYJSIpHOM Ouosoruu), 3akousl (1.
Mengens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpas3usi U MPOUCXOXKAECHUs KynbTypHbIX pacteHuit H. . BaBunosa),
OIPEAEIIATh IPAHULBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

yYMEHHUE BJaJleTh METOJaMU HAay4yHOIrO MO3HaHMs B OMOJIOTMU: HAOJIIOJEHHUE U ONMCAHUE >KUBBIX CHUCTEM, IPOLECCOB U SBJICHHH, OpraHu3auus u
NPOBEICHUE OMOIIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHUE THIIOTE3bI, BBISIBIICHHE 3aBUCIMOCTH MEX/Iy MCCIIEAYEMBIMHI BEIMUYMHAMH, OOBSICHEHUE
IIOJIyYE€HHBIX PEe3yJbTAaTOB, HCIOJIB30BAHHBIX HAYYHBIX IOHSATHM, TEOPUM M 3aKOHOB, YMEHHUE J€laTh BBIBOJbl HAa OCHOBAHMM IIOJYyYEHHBIX
pe3ybTaToB;

YMEHHE BBIJCNATh CYIIECTBEHHBbIE MPU3HAKW BHUPYCOB, KJIETOK IPOKAPUOT U DSYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH TPOIIECCOB: OOMEHa BEIIECTB U IPEBpAIIEHUS PHEPIUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Me103a, OIUIOA0TBOPEHNUS, Pa3MHOXKEHHS, UHIUBUAYaIbHOIO Pa3BUTHUS OpraHKU3Ma (OHTOT€HE3);

YMEHHE NPHUMEHSATHh NOJy4YEHHbIE 3HAHUS U1l OOBACHEHUS OWOJIOTMYECKUX IPOLIECCOB U SIBICHUN, NIl MPHUHATHS MPAKTUUYECKUX pEIHICHUH B
MOBCEHEBHOM JKM3HU C 110 0OecreyeHus: 6e30MacCHOCTH CBOETO 3/I0POBbs M 3/10pPOBbsSI OKPY’KAIOIUX JIFOACH, COONIIOJICHUS HOPM T'PaMOTHOTO
MOBE/IEHNS B OKpY)KalOIIEeH MPUPOJHON cpele, MOHMMaHUE HEOOXOAMMOCTH HCHOJIb30BaHUS JOCTUKEHHM COBPEMEHHOW OHOJOTMH U
OMOTEXHOJIOTHH JJIs PAallMOHAIIBHOTO MTPUPOJIOIOIb30BaHUS;

YMEHHUE pelaTh JIEMEHTApHbIE T'€HETHYECKUE 3a]laud Ha MOHO- M JAMTHOPHJIHOE CKpEIIMBAaHUE, CIETJICHHOE HacleJ0BaHHEe, COCTABIATh CXEMBI
MOHOTHOPHUAHOTO CKpEIMBaHUs IS MTpe/ICKa3aHus Hacae10BaHusl IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJHATH J1a00paTOPHBIE U MPaKTUYECKHEe paboThl, COOII0IaTh MpaBuia Mpu padoTe ¢ y4eOHBIM U Ta0OPATOPHBIM 000PYI0BAaHUEM;
YMEHHE KPUTUYECKH OIEHHWBAaTh M HMHTEPIPETUPOBATh MH(OPMAIMIO OHOJOTHYECKOTO COAEP)KAaHUs, BKIIOUYAIONIYIO TICEBJIOHAYYHBbIE 3HAHUS W3
pa3IMYHbIX HCTOYHUKOB (CpelCcTBa MaccOBOI MH(POpPMAIH, HAYYHO-TIOMYJISIPHbIE MaTepHalIbl), STUYECKHE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
O6uonoruu, MeUIrHe, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHbIE COOOILIEHMs, 0000Ias OHOIOTHYEeCKyr0 MH(OpPMAIUI0 M3 HECKOJBKUX HCTOYHHMKOB,
IrPaMOTHO MCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.
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Pasnea 1. Kanennapuo-tematnueckoe miianupoanue 10 A, b kiacca

Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasaeJia, TeMbl BO YPOKa || KOHTPOJISt AeSITeIbHOCTH IwiaHy | ¢akry
4yacoB
Tema 1. Buosorus kak Hayka (2 yaca)

1 |[buonorus B cucreme 1 |buomorus kak Hayka. CBs3u|| VYpok BBoanslii ||PackpeiBaTh comepxkaHue TEPMUHOB U 1

HayK OWojorum ¢ OOIIECTBEHHBIMH,|| U3ydCHUS [OHSTUI: HAYYHOE MUPOBO33PEHHUE,
TEXHUYECKUMHU u JpYTUMH|| HOBOTO U Hay4yHas KapTUHAa MHpaA, HAYUYHBINA
€CTECTBEHHBIMU HayKaMU,|| IEPBUYHO METOJl, THUIOTE3a, TEOPHUsA, METOJbI
bunocoduert, peauruer, STUKOH, ro HCCIICIOBAHMUSI.

OCTETUKOM M 1IpaBoM.  Pouib|3akperuieH XapakTepu3oBaTh ~ OHMOJIOTHIO  Kak
Ounonorun B (hopMupoBaHUH|| sl 3HAHUT HayKy, €€ MECTO U POJIb CPEIU APYTUX
COBPEMEHHOM HAy4YHOM KapTHHBI ecTeCTBEHHbIX Hayk. Ilepeunciars
mupa. Cucrema OHOJOTHYECKUX paszzenbl OMOJIOTUU B COOTBETCTBHUE C
HayK. Jlemonctpauuu: Iloptpersi: 00BbEeKTaMU U3YUYECHHUSI.

Y. Japsun, I'. Mennens, H. K. Ha3zsiBath BOKHEHIIME  OTpaciu
Kosbos, k. Yorcon u ®@. Kpuk. OMOJIOTMUECKUX 3HAaHUM U 3a]a4H,
Tabmunel W cxeMbl: «MeToabl ctosmue nepex ouonoruent XXI B.
ITO3HAHHUSI JKUBOW NTPUPOJBD) [ToaroroBka k EI'D.

2 |Merompl MO3HAHUS 1 |Meroast TMO3HAHUSA skuBoi|| Kom6unu |[Koppekuus;|[PackpbiBaTh cofep:kaHue TEPMUHOB U 2
JKUBOUW MTPUPOIBI. MPUPOIBI (HaOmroieHue, || pOBaHHBIN | TEKYIIMHA |MOHSATHI: HAay4HBIH METOH, METOJbI
I[IpakTuyeckas padora DKCIIEPUMEHT, OIMCaHHUeE, HCCIIE0OBaHUS.

Ne 1 «Mcnonb3oBanue U3MEpEHNUE, KIaccupuKanus, XapakTepru3oBaTb OCHOBHBIE METOJbI

pa3IUYHBIX METOIOB MPHU MOJEIUPOBAHUE, CTAaTUCTHYECKAs MMO3HaHUS YKUBOM MIPUPOBL:

W3Y4YEHUU 00paboTKa JaHHBIX). HabI0IeHue, JKCIIEPUMEHT,

OHOJIOTrNYECKUX [emoHcTpanuu: Tabmauist 51 OIHMCaHMUE, U3MEPEHUE

00BEKTOBY cxembl: «MeTo/1bl MO3HAHUS KUBOU KiaccuuKalus, MoJISTHPOBaHHE,

MPUPOIBD).
MPAKTUYECKUE
[TpakTnueckas
«Hcnonp3oBanne
METOJIOB npu

JlaBoparopHbie  H
paboThI:

pabora Ne 1.
Pa3INYHBIX
U3yYCHUH

cTaTucTU4ecKkas o0paboTKa JaHHBIX.
TTonroroska k EI'D.
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AesTeJIbHOCTH wiany | daxkry
yacos
” H H61/10J10r1/1qe<51<1/1x 00BEKTOBY. “ “ H H H
Tema 2. ’Kuble cuctembl 1 uX opranusamnus (1 yac)

3 |buonornueckue 1 |Kueie cucremsl (Obuocucremsl)| VYpok Texymuit ||PackpsIiBaTh conep:kaHue TEPMHUHOB U 3
CUCTEMBI, POLIECCHI U UX KaK MpeaMeT U3y4eHUsl OMOJIOTHH. | U3y4eHUs HNOHSTUN: CHUCTeMa, OuoIoruyeckas
U3y4eHUE OTnuuue  KMBBIX CHCTEM  OT| HOBOTO U CUCTEMA, 3JIEMEHTHI CUCTEMBI,

HEOPraHUYECKOM MPUPOIBL. MIEPBUYHO CTpyKTypa OHOCHCTEMBI, CBOWCTBa
CpoiicTBa OHMOCHCTEM U HX ro JKMBBIX CHCTEM, OOMEH BEIICCTB,
paszHooOpasue. 3aKperieH pa3MHOKEHUE, pocr, pa3BUTHE,
YpoBHU OpraHM3anyu OWOCHUCTEM:|Wsl 3HAHUN HACJIEJICTBEHHOCTD,
MOJICKYJISIPHBIH, OpPraHOUIHO- U3MEHYHNBOCTb, pa3apax MuMOCTh,
KJIETOYHBIH, OpraHU3MEHHbIH, 9HEPro3aBUCUMOCTb, YpOBHU
MOMYJISILIHOHHO-BHUIOBOM, OpraHM3aliy KU3HU (OUOCUCTEM).
9KOCHUCTEMHBIN (Ouo- XapakTepru3oBaTh MIPUHLATIIBI
TrE€OIICHOTHYECKHH ), OMOCHEPHBIH. OpraHu3aIu OnocHucTeMm:
Hayxu, usydaromue OuocHCTEMBI OTKPBITOCTH, BBICOKast
Ha pa3HbIX YPOBHAX OPraHU3aLNHU. YIOPSA0YEHHOCTD,
JlemoHcTpanuu: CaMOpETYJISILINS, HEPAPXUIHOCTD.
Tabmuue! u cxemsl: «OCHOBHBIE [lepeuncnars YHUBEpPCAJIbHBIE
NpU3HAKW  JKU3HW»,  «YPOBHHU CBOIiCTBa KHUBOTO: €IMHCTBO
OpraHMU3al1H )KUBOH IPUPOABLY. XUMHYECKOTO COCTaBa,
Mogaens Mmonekyssl JJTHK pa3Ipa)kuMOCTh, JIBUKECHUE,
roMeocTa3, pocT W  pPa3BUTHE.
HaCJIEICTBEHHOCTh,  M3MEHUYUBOCTH,
IBOJIIOLIMS (mpucniocobneHue K
W3MEHSIIOIIUMCS YCIIOBUSM).
[IpuBoaute mpuMepsl  OuocucTeM
pa3HOTO YPOBHSI OpraHu3alud U
CpPaBHMBATh NPOSIBIICHUS CBOICTB
KUBOTO  Ha  pPa3HBIX  YpPOBHSX.
XapakTepru30oBaTh OCHOBHBIE

19




Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
4acoB
IIPOLIECCHI, IIPOTEKAIOIINE B
ouocucremax:
OoOMEH BeleCTB M IpeBpalleHHe
SHEPIUH, CaMOBOCIIPOU3BEICHHUE,
CaMOpETyJIALNS, Pa3BUTHE.
Cobmromate  mpaBuiia  OepeskHOTrO
OTHOLICHHUS K JKUBOU NPUPOJIE.
Tema 3. XuMHn4ecKknii COCTaB M CTPOeHHeE KJIeTKH (8 yacoB)

4 | Xumuueckuii cocTas 1 |Xumumueckuit  cocraB  kieTkd.| KomOunu | Texymmii ||PackpeiBaTh copepikaHie TEPMUHOB H 4
KkIeTku. Bona u XVMMHUYECKUE DIIEMEHTBHI: pOBaHHBIN HOHSITHM: 3JIEMEHTHI-OMOTEeHBI,
MUHEpaJIbHBIE COJIH MaKpOJIEMEHTBI, MUKPO3JIEMEHTHI. MaKpOIEMEHTBI,  MHKPOJJIEMEHTHI;

Boza u MuHepanbHbIE BELECTBA. MUHEpPAJIbHBIE BELIECTBA, MOJIEKYJa
@YHKIMK BOABl M MHHEPAIbHBIX BOJIbI KaK JIUIIOJIb, BOJOPOJHBIE CBS3H;
BeulecTs B Kierke. [lognep:kanue ruipopuibHple UM ruApodoOHbIe
OCMOTHYECKOI0 OaJiaHca. BEILIECTBA.

JeMoHncTpanuu: Jloka3bIBaTh €IMHCTBO 3JIEMEHTHOIO
JnarpaMmsl: «Pacnpenenenue COCTaBa KaK OJJHO U3 CBOMCTB KHUBOTO.
XUMHYECKHUX AJIEMEHTOB B Pacnipenensate XUMHUYECKHUE 3IIEMEHTHI
HEXUBOU IIPUPOLIE, [0  TIpynmam  3aBUCUMOCTH  OT
«Pacmpenenenue XUMHUYECKHUX KOJIMYECTBEHHOTO IIPEICTaBUTENILCTBA
AJIEMEHTOB B )KMBOM IPUPOACH. B OpraHHU3Me; XapaKTEpPU30BaTb pPOJIb
Tabnuie! " CXEMBIL: OTJEIIBHBIX DJIEMEHTOB.
«ITepnoanueckas Tabnuua BpIABIATE CBA3E MEXKIY COCTaBOM,
XUMHYECKUX 3JIEMEHTOBY, CTPOEHHUEM MOJIEKYJIbl XUMHYECKOIO
«CtpoeHne MOJEKYIIbI BOIBD). COCTUHEHUS U €ro (QYHKIUSIMH B

KJIETKE.

5 ||benku. CocraB u 1 |[benku. CocTaB u cTpoeHHE OENKOB.| YPOK Texkymmit ||PackpbiBath coaep:kaHue TEPMHUHOB U 5

CTpoeHue 0elIKoB AMUHOKHCIOTBI —  MOHOMEpBI|| H3YYEHHUS TTOHSTHMN: Oenku, MTOJINMEDHI,
OEIIKOB. u MOHOMEDBI, AMUHOKHCIIOTHI,
He3amenumble ©  3aMEHHMBbIE| IEPBUYHO MEeNTHIHAs]  CBS3b,  IOJIAIENTH,
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U3MEPEHHM, SKCIIEPUMEHTOB.
JlaGopaTopHble U TpaKTHYECKHe
paboTHI:
JlaGopatopHas

pabora No 1.

Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
yacos
AMUHOKHUCJIOTBI. AMMHOKHUCIIOTHBIN ro JICHATyPaLHs.
COCTaB. YpoBHH CTPYKTYPbI||3aKperieH XapakTepu3oBaTh O€NKM Kak KJacc
0eIKOBOM MOJIEKYJbl (IepBUYHAsL,| Ul HOBBIX OpPraHUYECKUX COCAUHEHNUN;
BTOpUYHAas, TpeTUYHAs u|| 3HaHUUI KJaccu(UIUPOBaTh MX IO CTPOCHHUIO
YETBEPTUIHAS CTPYKTYpa). (rmoOynsipapie W GUOPUILIAPHBIE
XUMHUYECKUE CBOMCTBA OEIKOB. OenKn), NIEPEUUCIISTD u
buonornueckue GpyHKIuU OENKOB. XapaKTepUu30BaTh
JeMoHCcTpanuu: ¢byHKIMH 6ETKOB
Tabmuubl u cxembl: «CtpoeHue
MOJIEKYJIBI O€IIKa.
Ob6opynoBanue: CBETOBOM
MUKPOCKOII,
MUKpOIIpenapaThl
6 | DepmeHTH — 1 | Pepmentst —  Ouonoruueckue| KomOunu | Texymmii ||PackpbiBaTh copepikaHue TEPMUHOB U 6
Ouosoruueckue KaTaJIu3aTophl. POBaHHBII HOHSTUH:  (EPMEHTbI,  aKTUBHBIN
KaTaJIu3aTOpPBI. CrpoeHue ¢epMeHTa: aKTHBHBIH LIEHTp, cyOcTpaTHas CHEHU(PUUHOCTD,
JlabopaTopnasi padora HEHTD, cyOcTpaTHas KO(pepMEeHTBI, OEIKN-aKTUBATOPHI U
Ne 1 «M3yuyenue cHeun(UIHOCTD. OETIKU-UHTHOUTOPBI.
KATAJIMTUYECKON KodepmenTsl. ButamuHbl. VYka3plBaTh OTAWYMS (PEPMEHTOB OT
aKTUBHOCTH (DepMEHTOB Ornuuns bepMeHTOB oT HEOPraHUYECKUX KaTaJIu3aTOpOB.
(Ha mpuMepe aMHJIa3bl HEOPraHWYECKUX  KaTalu3aToOpOB. OObscHATH poiib  (epMEHTOB B
WIN KaTalasbl)» JlemoHcTpanuu: (YHKIIMOHMPOBAHUY JKUBBIX CUCTEM, B
Tabmuubslt u  cxembl: «CTpoeHHe MPOMBIIUIEHHOCTH, B MEAULIMHE,
bepmeHTaY. B IIOBCE/IHEBHOM JKM3HH YEJIOBEKA.
OGopynoBaHue: 000py0BaHHE IS
IIPOBEACHUS HaOII0/1eHU,
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasaeJia, TeMbl BO YPOKa || KOHTPOJISI AeSITeIbHOCTH IwiaHy | ¢akry
4acoB

«3yuenue KaTaJIuTUYECKON

AKTUBHOCTH (bepMeHTOB (Ha

npumepe aMua3bl W

KaTaasbl)».

OO0BsicHATH poJib  (PEepMEHTOB B

(GYHKITMOHUPOBAHHUH KHUBBIX

CHUCTEM, B IIPOMBIIIJIEHHOCTH, B

MEIUIIMHE, B TIOBCEIHEBHOM KU3HU

YeJIoBeKa.

7 |[YruneBonsl. JIunumsl 1 ||YrneBonsr: MOHOCaxapuJipl| Ypok Texyuuii ||PackpbiBaTh coaep:kaHue TEPMHHOB U 7
(rmroko3a, pubo3a || U3y4YCHHS MOHSITUM: YTJIEBOJIbI, MOHOCaXapH/JIbI,
ne30Kcuprbo3a), Jcaxapu/ibl u Jcaxapu/ibl, MOJINCAXAPUBIL,
(caxapo3a, JIAKTO3Q) || IEpPBUYHO IJII0KO3a, pubo3a, Ae30Kcupudo3a,
MOJINCAXaPHUAbI (xkpaxman, ro caxaposa, JIaKTO3a, MajbTO3a,
TJIMKOTEH, LIEJUTI0NI034). || 3aKpeTIeH neuiono3a  (Kierdyarka), Kpaxmad,
buonornueckue GYHKIUH|| U1 HOBBIX [JIMKOTEH; JIUIUJbI, TPUTIULEPHUIbI
YIJIEBOJIOB. Jlunupaer:|| 3HaHUU (kupel,  Macna),  Qochonunubl,
TPUTJIULIEPUIBI, dbochomunubl, CTEPOU/IBI. XapakTepus3oBaTh
CTEPOU/IBI. IM'uapodunsHo- YTJIEBOIBI, JTUTTUIBI
ruaApoPoOHBIE CBOMCTBA. KaK KJIaCC OPraHUYECKUX COCAMHEHUM.
buonornueckue byHKIIIN KnaccudunupoBats  yriaeBoasl U
munuaoB. CpaBHEHHE YTIIEBOJOB, JUNUABl IO CTPOECHUIO; MEPEUUCISTh
OCJIKOB U JIMMHUIOB KaK HICTOYHUKOB (GyHKIMM  YTJIIEBOJOB U JIMIIHJIOB.
SHEPTUH. CxemaTnuecku M300paxarb CTPOCHHE
JemoHCTpanuu: Tabmuibt u MOJIEKYJT YTJIEBOJIOB, JIUTIH]IOB
CXEMBIL: «YTIIeBOJb, «JIumuab.

OGopynoBaHue: 000py0BaHHE IS
MpOBeICHUS HAOTIOCHHUIA,
WU3MEPEHMI, SKCIIEPUMEHTOB
8 |[HykienHOBBIC KHCTIOTHI. 1 |[HykneunoBwie kucnotel: JIHK wu|| VYpok Texkymmit ||PackpbiBath coaep:kaHue TEPMHUHOB U 8
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o

n/n pasaeJia, TeMbl BO YPOKa || KOHTPOJISI AeSITeIbHOCTH IwiaHy | ¢akry

4acoB
ATO PHK. HykneoTuasl — MOHOMEpHI M3y4YCHUS MOHATUH:  JE€30KCUPUOOHYKICHHOBAS
HYKJIEMHOBBIX KUCIOT. CTpoeHHe U u kucinora ([JAHK), pubGonykneunonas
¢bynkumn  JIHK.  Crpoenue  wu|| mepBUYHO KHCIIOTa (PHK), HYKJICOTH/I,
¢ynkuun PHK. AT®: crpoenue u ro [IOJIUHYKIICOTUIHAS Lelb
GyHKIHH. 3aKpeTUICH (TOJTMHYKIICOTHT),
JleMoHCcTpanuu: Ysl HOBBIX KOMIUIEMEHTapHOCTh, (yHkimu JITHK
[Toptpetsr: k. Yorcon, @. Kpuk,| 3HaHUi (xpanenue u nepeaaya
M. Vunkune, P. @pankiuH. HACJIEICTBEHHON MH(OpPMAIINN); BUJIBI
TaGnuIbl U CXEMBI: PHK (mHpOpMaIIOHHAS,
«Hyxneunossle xucnotsr; JHK», TpaHCIIOpHAas, pudocomainpHas);
«buocunres Oenka», «CtpoeHue ageHosuntpudocdar (ATOD),
Moiekysbl ATD». MaKpo3pruyeckas CBSI3b.
Ob6opynoBanue: CBETOBOMI XapakTepu3upoBarb  HYKJIEHHOBBIE
MHUKPOCKOII, MUKPOITpENapaThl KHCJIOTBI KaK XUMUYECKHE
COEIMHEHUS u HOCHUTEIJIH
HaCJIEICTBEHHOW NH(OpMALINH.
OTtmeuyatb OCOOEHHOCTH  CTPOEHHUS
MOJIEKYJT HyKJIenHOBBIX KucioT (JJHK,
PHK) u AT®.
CxeMaruuecku nM300paxaTh CTPOCHHUE
HYKJIEOTHI0B, MOJIEKYJI HYKJIEUHOBBIX
kuciior, ATO.

9 ||HUcTopus u meTobl 1 |[Lutonorus — Hayka O KJIETKe. Ypok Texymmuit ||PackpbIiBaTh coaep:kaHue TEPMHHOB U 9
U3YYEHHUS KIETKU. Knerounas teopus — mpumep| U3ydeHUs HOHSITHM: KJIETKA, LIUTOJIOTUS;
Kiterounas reopus B3aMMOJeHCTBYS Uiel U (PaKToB 51 pPacKpbIBaTh COJEPKAHUE IOJIOKEHUN

B HAayyHOM II03HaHMM MeTo/bl| IEpBUYHO KJIETOYHOU Teopuu. Ilepeunciars u
W3Y4YEHUS KIIETKH. ro XapaKTEPU30BaTb OCHOBHBIE METOJBI
JeMoHcTpanuu: 3aKpeIUICH N3Y4YEHMSI KIIETKU:

IToprpersr: A. JleBenryk, P. I'yk,| us HOBBIX (mpuroroBieHue Cpe30B,
T. llIBann, M. llneitnen, K. bop,| 3nanuit OKpalMBaHHUE, MHUKPOCKOIIUPOBAHHUE,
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
yacos
P. Bupxos. HEeHTpUPYyTUPOBAHUE,
O6opyoBaHue: CBETOBOM KyJbTUBUPOBAHUE KJIETOK U TKaHEN).
MHKPOCKOII, MUKpOIpenapaTsl [Tonroroska xk EI'D.
pacTUTENbHBIX,  JKUBOTHBIX WU
OaKTepHaIbHBIX KIETOK; PHUCYHKH
¢ MukpodoTtorpadusiMu  KIETOK,
II0JTyYEHHBIE C IIOMOUIBIO
CBETOBOI'O U ANEKTPOHHOIO
MHUKPOCKOII.
10 |Knerka kak LenocTHas 1 |Knerka xak wLeloCTHas KuBas| Ypok Texymuii || PackpeiBaTh conepaxaHue TEpPMUHOB U 10
JKUBasi CUCTEMA cuctema.OO01IMe NMPU3HAKY KJIETOK: || U3y4eHUs MOHATUN: KIIETKH (yKapuOTHYeCKas,
3aMKHyTas HapykHas MeMmOpaHa, u IIPOKapUOTHYECKas), IIa3MaTHYecKas
mouiekyibl JIHK kak reneTnyeckuii || mepBUYHO MeMOpaHa (rutazmanemma),
amnmapar, cucreMa CUHTe3a Oeska. ro ININKOKAJIMKC, TPaHCIOPT  BEUIECTB
Tunbl KIETOK: 3yKapuOTUYECKasl U |3aKperuieH (maccuBHBIN, aKTUBHBIN), IHAOLUTO3
IIPOKAPUOTHYECKAS. Usl HOBBIX ((parounTo3, MMHOLUTO3), SK30LHUTO3,
Ocobennoctn CTPOCHHMsI|| 3HAHMM KJIETOYHAsICTEHKA, HYKJICOU.
MPOKAPUOTUYECKON KIIETKH. CpaBHUBaTh MEXIY coboi
Knerounas  cteHka  OakTtepuil. JYKapHOTUYECKUE u
Crtpoenue AYKapuOTHYECKOI IIPOKAPUOTUYECKHE KIIETKN; OTMEYaTh
KIIETKH. OcHOBHBIE  OTIMYUSA CXOJICTBO U pasjauuus B CTPOCHUU
paCTUTEIIBHOM, YKUBOTHOM 31 KJIETOK OakTepuid, KUBOTHBIX,
rpubHOil KkineTku. IloBepxXxHOCTHBIE pacTeHuii u rpuooB.
CTPYKTYpbl — KJIETOYHas CTEHKa,
[JIMKOKAJIMKC, ux (byHKIMH.
[lnazmatuueckas meMOpaHa, ee
CBOWCTBA U (PYHKLIUH.
11 ||Crpoenue 1 |Huromnasma u ee opraHounsl.| KomOunu | Koppekius;|| PackpbiBath conepkaHie TEPMUHOB U 11
J3YKapUOTHYECKOMN OnHoMeMOpaHHbIE OpPraHOW/IbI| POBAHHBIN || TEKYIIMH ||[OHATHNA: LMTOIUIa3Ma, OPTaHOWBI,

kieTku. JlaboparopHas

kietku: DIIC, anmmapar ['onbmxu,

sHpomazMarnueckas cetb  (OI1C),
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
yacos

padora Ne 2 «M3yuenue JIN30COMBI. amnrmapar [Nonbmxu, JIN30COMBI,

CTPOEHUS KJIETOK [TosryaBTOHOMHBIE OpraHouAbl BaKyOJlb, MHUTOXOHJPHUHM, IUIACTH/IbI

pacTeHUH, )KUBOTHBIX, KJICTKA:MUTOXOHIPUH, TUIACTUIBL. (xJopormacTsl, XPOMOILIACTBI,

rpubOB U OaKTepuii mox [TpoucxoxaeHne MUTOXOHIPUM U JEMKOIIIaCThI), puOOCOMBI,

MHUKPOCKOIIOM Ha wiactug. Bunel mnactun. MHUKPOTPYOOUKH, KIJIETOYHBIH LEHTP

TOTOBBIX
MUKpOTIpenaparax U ux
OTIMCaHUE

HemeMOpaHHbIe OpraHOM/IbI
KICTKHA: PHOOCOMBI,  KJICTOYHBIH
HEHTP, ICHTPHUOJHU, PECHUYKH,

KIYTUKU. DYHKIUMU OpPraHOMOB
KJICTKU.

Bxnrouenus.

SAnpo — peryisTOpHBIA  LEHTpP
kietku. CTpoeHue siapa: siepHas
000J104Ka,

Kapuoriazma, XpOMaTHH,
SAPBILIKO. XPpOMOCOMBI.
TpaHcoOpT BELIECTB B KIIETKE.
JeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T.
[lIBann, M. Ilneiinen, K. bap, P.

Bup-xoB.

Tabmuubl u  cxembl: «CTpoeHue
AYKAPUOTUYECKON KJIETKW,
«CTpoeHne KUBOTHOH KIIETKW»,
«Crtpoenue pacTUTEIbHOU
KJIETKH, «Ctpoenue
MPOKAPUOTUYECKOM KIJIETKWY,
«Ctpoenue a1pa KIJIETKW».
OGopynoBanue: CBETOBOM
MHUKPOCKOII, MHUKpOIIpenaparbl
pacTU-TENbHBIX U KUBOTHBIX

(ueHTpocoma), PECHHUYKH, KIYTHUKH,
BKIIIOUCHUS, PO, SACPHAs000I0UKa,
KapuoIula3Ma, XpOMAaTHH, SAIPBIIIKO,

XPOMOCOMBI.
OnuceiBath CTPOEHHE
9YKapHOTHYECKOM KIETKM  T10
M300paKeHUSIM u Ha
MUKpOIIpernaparax;

KJIACCU(UIIUPOBAThL  OPraHOUIBI B
3aBUCUMOCTH OT OCOOEHHOCTeM HuX
CTPOEHHUS (omHOMEMOpaHHBIE,
JByMeMOpaHHble, HeMeMOpaHHbIE),
ONMHUCHIBATh  (PYHKIUM  KaXIOTO

OpraHoujia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIIPO
KaK MECTO XpaHEeHMs, Mepeaadu
(yIBOeHHE XpOMOCOM) U pealiu3aIiuu
(TpaHCKpHMIIKS) HACTEACTBEHHON WH-
dbopManuu KIeTKH.

[lepeuncnarsb u ONUCHIBaTh
KOMITOHEHTHI Spa U UX PYHKINH;
CxemMaTnyHO H300pakaTh CTPOCHHE
pacTU-TEJIBHOW W JKMBOTHOM KIJIETKH.
OOBACHATH OMOJOTHYECKOE 3HAYCHHE
TPAHCIIOPTA BE-IIIECTB B KJIETKE.
ITonroroska x EI'D.
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
yacos
KJIETOK. JlaGopaTopHsble U
NpPaKTUYECKHE PaOOTHI:
JlaGopaTtopnass pabora No 2.
«M3yuenne  cTpoeHUsT  KIIETOK
pacTeHUM, KMBOTHBIX M OaKTepUid
[0 MHUKPOCKOIIOM Ha TIOTOBBIX
MUKpOIIpenaparax u UxX OIMCaHue»
Tema 4. ’KuzHenesiTeJJbHOCTh KJIeTKH (6 4acoB)
12 ||OGmeH BemiecTB WK 1 ||OGmMmen BemiecTB, WU META0OMU3M.| YPOK Texkymmit ||PackpbeiBath coaep:kaHue TEPMHUHOB U 12
MeTab0I13M AccuMUISILIAS (nIacTU4ecKuil|| n3y4eHus HOHSITHM: oOMEeH  BewlecTB U
0o0MeH) u JACCUMWIALIUSA u IpeBpalleHue YHEPruu (MeTabonInus3Mm),
(oHepreTuyeckuii OOMEH) — JBe||IEpPBUYHO aCCUMMWJISALINSA, IUIACTHYECKUN OOMEH,
CTOPOHBI €IMHOT0 npotecca ro JUCCUMMJISALIUSA, SHEPreTUYECKUM
merabonu3ma.  Poiab  3aKOHOB|3aKperieH oOMeH.
COXPaHEHUs BENIECTBA U DHEPTUH B|| U1 HOBBIX [Toaroroska k EI'D.
NOHUMaHUM MeTabonu3ma. Tumel| 3HaAHUN
oOMeHa BEILIECTB: aBTOTPOQHBIA U
rereporpodHbiidi. Ponbs (epmenTOB
B OOMEHE BEIIECTB U IPEBPAICHUH
DHEPrUU B KIIETKE.
13 |PoTocunTE3. 1 ||[®oTtocunres. Ypok Texymmit ||PackpsiBaTh conepka-HUE TEPMHUHOB 13
XeMOCHHTE3 CeeroBas U  TeMHOBas  (a3bl| U3yUEHHUS U TOHATUH: ¢oTocuHTe3, (oTONM3,
dorocuHTE3A. Peakuun u bochopunuponanue, NEPEHOCUHK
¢dorocunTe3A. D¢ hekTUBHOCTB|| TEPBUYHO MIPOTOHOB, XEMOCUHTES3.
dorocuHTE3A. ro OnuceiBaTh (QOTOCHHTE3, MPOIIECCHI,
3HavyeHne (OTOCHHTE3a Ul KHU3HHM| 3aKperyieH MIPOTEKAIOIUE B CBETOBOM |
Ha 3emse. BimsgHue ycrioBuii|| Us HOBBIX TEMHOBOH (ha3e.
cpeabl Ha (OTOCHHTE3 U CHOCOOBI| 3HAHUN BbISBIATE NPUYMHHO-CIIEACTBEHHBIE
MOBBILICHUSI €r0 TMPOJYKTUBHOCTH CBSI3U MEXIy MOTJIOUICHUEM
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AesTeJIbHOCTH wiany | daxkry
yacos
y KyJbTYpHBIX PaCTEHUH. COJTHEYHOM PHEPruM XJIOPOPIILIIOM U
XEMOCUHTES. cunTe3oM Mosekyn ATO.
XeMocHHTe3Upyole OaKkTepuu. CpaBHUBaTh HCXOJHBIC BEUIECTBA,
3HaueHUuEe XEMOCHHTE3a JUIsl )KU3HU KOHEYHbIE MPOAYKTBI U  YCIOBHS
Ha 3emJie. MPOTEKAHUsI PpEAKIUA CBETOBOM U
JleMoHCTpanuu: TEMHOBOH (ha3bl (OTOCUHTE3A;
[Toptpersr: K. A. Tumupsses. CpaBHUBaTH dorocuHTE3 u
Tabnuubl 1 cxeMbl: «XJIOPOTLIACTY, xemocuHTe3. OlleHuBaTh 3HAYEHUE
«DoTocuHTE3». dboTocMHTE3a W XEMOCHHTE3a JUId
»u3HU Ha 3emite. [lonroroska k EI'D.

14 |Duepreruueckuii oOMeH 1 |Duepreruyeckuii 0OMEH B KIETKE.| YPpOk Texkymmit ||PackpbiBath coaep:kaHue TEPMHUHOB U 14
Pacmiennenue BEIIECTB, || U3y4eHUs MOHSITUN: DHEPreTUYeCKud OoOMeEH,
BBIIEJICHUE M aKKyMYJIHpPOBaHHE u TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOoXKEeHHe,
SHEPruu B KJIETKe.  DTallbl|| IEPBUYHO CIIUPTOBOE Oposke-Hue,
HHEPreTU-YECKOro oOMeHa. ro Ouos0ruuecKoe
I'mukonus. bposkeHue u €ro BHUIBIL.|3aKpeIuieH OKHUCJICHHE, KIETOYHOE  JbIXaHHE,
Kucnopoanoe okucnenue, uiau 1Sl HOBBIX JTUCCUMMIIALIUS, PEPMEHT.
KJIETOYHOE IbIXaHME.| 3HAHUUN XapakTepu3oBaTb OOMEH BELIECTB U
OxucnuTenpHoe ¢oc- [peBpalLIeHHe SHEPruH (MeTaboIn3M)
dopunupoBanue. I eKTUBHOCTD KaK OZJHO UX CBOMCTB JKHBOTO.
HHEPreTHYEcKOro oOMeHa. [lepeuncnsirs 0COOEHHOCTH
JlemoHcTpanuu: IUTACTUYECKOTO W DHEPreTHYECKOro
Tabmuel u CXEMBI: oOMeHa B KIJETKe, YyCTaHaBJIUBATb
«TunsimuTanusy, «MeTtabonuzmy, B3aMMOCBSI3b MEKYy HUMHU.
«MuroxoHapuUs», Paznuuate TUnbl OOMEHa BEIIECTB B

«OHEepreTUIecKuii 0OMeH»

KJIETKE:! aBTOTPO(HBIN u
reTepoTpOQHBIN.

OnuceiBaTh 3Tanbl 3HEPTETHUUECKOTO
oOmMeHa (ITOATOTOBUTEIBHBIMN,
OECKUCIIOPOAHBIN, KHCIOPOIHBIN) H
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
yacos

CpaBHUBATb UX MEXy COOOii.

XapakTepu3oBaTh peakuuu

[JIMKOJIN3a, OpOXKEHMs, KJIETOYHOIOo

JIbIXaHUS;

BBISIBJIIT  ITPUYUHHO-CJICICTBEHHBIE

CBSI3U MEXIY TJIMKOJIA30M,

KJIETOYHBIM [JIbIXaHUEM U CHUHTE30M

Mmosiekyn ATO.

CpaBuuBath 3¢ (HEeKTUBHOCTh

OECKHUCIOPOAHOTO M KHUCIOPOJIHOTO

JTaIoB.

15 |buocunTtes Oenka. 1 |Peakuum MaTpu4HOro cHHTe3a.| Ypok Texymnii ||PackppiBaTh comepx’aHue TEPMUHOB U 15
Peaknusa matpuyHoro ['enernueckass  uHboOpMaNMs M| U3yUCHHUS NOHATUM: TI€H, TEHETHYECKUH KOJ,
CHUHTE3a JHK. Peamuzauus reHeTnyeckou u MaTpUYHBI CUHTE3, TPAHCKPUIILIVS,

uHpOpMaLUN B KJIETKE. || IEPBUYHO Onpenensitb CBOMCTBA T€HETUYECKOIO
['eHeTnyeCKUI KOJ METO CBOICTBA. ro Ko/ia (TPUIUIETHOCTh, OJJHO3HAYHOCTb,
TpaHnckpunuuss —  MaTpHUYHBIH|3aKperuieH BBIPOXK/IEH-HOCTh, YHHMBEPCAIBHOCTD,
cunte3 PHK. Tpanciauua  —|| s HOBBIX HENEPEKPBIBAEMOCTb,

OrocuHTE3 Oenka. Ortanbl| 3HaHUN HEMPEPHIBHOCTB ).

TPaHCISALUY. Koaguposanue OnucelBaTh  JTambl  pealn3alnyu
amuHOKucioT. Ponp pubocom B HacJleJICTBEHHOM  mH(popMauuu B
O6uocuHTe3e OenKa. KJIETKE. CpaBHUBaTh peakiuuu
JemoHcTpanuu: MaTpu4yHOro cuHresa Mosiekysn PHK u
[Toprpetsr: H.K. KonbLos. OenKa B KJIETKE.

Tabmumpr u  cxembl: «CTpoeHHe IToaroroska k EI'D.

JITHK»,

«Ctpoenne u (GyHKIMOHHPOBAHHE
reHay,
«Cunres
JITHK»,

oenka», «Pemmmkanms
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
4acoB
«'eHeTHUYECKHH KO .
O6opynoBanue: MO/IEIIN-
anIuIMKaluu
«YnBoeHue JHK u
TPaHCKPUIILIHDY,
«buocunres 6enka
16 ||Tpancnsauus — 1 |Tpaucnsauus — OuocuHTe3 Oenka.| Ypok Texkymmin ||PackpbiBath conep:kaHue TEPMUHOB U 16
O6uocuHTe3 6enka Oranel Tpa”casiuuu. KonuposaHue| n3ydeHus HOHSITHMN: TpaHCIALUS, KOJIOH,
aMUHOKHUCIIOT. Poms pubocom B " AHTUKOJIOH, puOOcoMa, ICHTpPaIbHAS
O6uocuHTe3e OenKa. NIEPBUYHO J0rMa,  MOJEKyJsipHas  Ouosorus.
JleMmoHCcTpanuu: ro OnuceiBath JTalbl  pealu3alyu
Ob6opynoBanue: MOJIEJIH-||3aKpEIUICH HACJIe/ICTBEHHOM  MHpOpMaluu B
anuMkanuu «buocuHTres Oenkay || s HOBBIX KJIETKE. CpaBHuBath peakuuun
3HAHUU MmaTtpuyHoro cunresa moiekysn PHK u
OeJika B KJIETKE
17 |HexnerouHsle GopMbl 1 |Heknerounsle ¢opmbl >XuU3HU —|| Ypok Texymui ||PackpbIiBaTh coaep:KaHUE TEPMHUHOB U 17
YKU3HU — BUPYCHI BUPYCBHI. U3Y4YECHUS MTOHSITHIA: BHpYC, BHUPYCOJIOTHS,
HcTopust OTKpBITHSI BUPYCOB u Karcus, 6akte-puodar, BHpPYC
(4. . BanoBckuit). OcoO0eHHOCTH|| IEPBUYHO nMMyHoJepunuTa uenoseka (BUY),
CTPOEHMS M KM3HEHHOIO IIMKJIA ro OHKOI'€HHBIE BUPYCHI.
BUpycoB. bakrepuodaru. bones3nu|3akpernexn XapakTepu3oBaTb BHUPYCHl Kak He-
pacTeHHH, KUBOTHBIX M YEJIOBEKa,| sl HOBBIX KJIETOYHYIO bopmy KU3HU;
BBI3BIBAEMBIC BHpyCaMH. Bupyc| 3HaHUI 0COOEHHOCTH CTPOCHHUS U
uMMyHo epumTa yenoseka (BIY) KU3ZHENEATEIIBHOCTU BUPYCOB.
— Bo30yautens CIINa. O6parHas OnuceIBaTh SKU3HEHHBIN LUK

TPAHCKPUIILIHS, peBepTasza u
MHTErpasa. [Tpodunaktuka
pacpocTpaHeHuUs BUPYCHBIX

3aboneBaHuil. JleMoHCTpanuu:
IToptpersr: 1. Y. IBaHOBCKMIA.

BHUPYCOB UMMYHO/I€(UIINTA YETIOBEKA;
pasnuuath Ha pucyHkax BTM ((Bupyc
TabayHON

MO3auKH), OaxTepuodar, BHY.
OOGO0CHOBBIBaTh M COOJIOATh MEpHI
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Tabmuubl u  cxembl: «Bupyce», IpOQHIAKTUKI pacnpocTpaHeHUs
«baktepuodarm»; «CtpoeHue wu BUPYCHBIX 3a00JieBaHU
sku3HeHHbI 1uki Bupyca CITM/la, (pecriupaTopHsle, YKEITyJ0YHO-
Oak-tepuodaray. KHIICYHBIC, KIICIICBOW JHIIC(AIIHUT,
O6opynoBaHue: MOJICITb BUY-undexus).
crpykrypel  JHK;  MarnutHas
MOJIE/Ib-aNIIJINKaLUs
«CTpoeHHE KIETKI.
Pexomennyemeie TEMBI
HCCJIEI0BATEIbCKUX padoT:
Tema S. PasMHOkKeHHe U MHAUBUAYAJIbHOE PAa3BUTHE OPraHu3MoB (5 yacoB)
18 |PKu3HEeHHBIH UK 1 ||Knerounsrii muki, win xu3HeHHBIH || KoMmOuan | Koppekiws;||PackpsiBaTh copepikaHie TEPMUHOB H 18
KJIETKU. [lenenue UK KineTku. MaTepdasa 1 MUTO3. |[pOBaHHBIM |[TEKYILIMHA  ||[TOHATHIA: KJIETOYHBIN LUK,
KJIETKH. MHUTO3. IIpoueccsl, MIPOTEKAIOIINE B uHTepdasa, penyIUIMKaLus,

JlabopaTopnasi paGora
Ne 3 «Habmonnenue
MHTO32a B KJIETKax
KOHYMKA KOpEIIKa JIyKa
Ha FOTOBBIX
MUKpOIIpenaparax»

unTepdaze. Permkanms — peakuus
MaTpPU4HOTO CUHTE3a JIHK.
CrtpoeHne XxpomMocoMm.

XPpOMOCOMHBII HA0Op — KapHOTHII.
JIMIIITON THBIN " raIuIOUIHBIN
XPOMOCOMHBIE HaOOPBI.
XpOoMaTuasbl. Ilutonoruueckue
OCHOBBI Pa3MHOKEHHS u
WHUBUTyJIbHOTO pa3BUTHS
OpraHu3MoB. JlelieHne KIeTKu —
muto3. Craguu murto3za. [Iponeccsl,
MPOUCXOISIINE HA PA3HBIX CTAIUIX
MHUTO3a. bHOJOrHMYECKHM CMBICT
muto3a. [Iporpammupyemas rudesns

XpOMOCOMa, KAPUOTHUII, TaIUIOWIHBIN,
JTUTIJIOUTHBIE  XpOMOCOMHBIA  Habop,

XpOMaTHIbl; MHTO3 €ro  CTaJuH:
npodasa, Metadasa, anagasa,
Tenodasa.

OnuceIBaTh KU3HCHHBIN UK KJICTKH,
NEPEeYuclIaTh W XapaKTepHU30BaTh
TIEPUOJIBI KJIETOYHOTO UKIIA,

CpaBHUBATb UX MEXJy CO-OOH.
OnuceiBaTh  CTPOCHHE  XPOMOCOM,
KapHOTHUIIOB OPraHW3MOB, CPAaBHUBATh
XpOMOCOMHbBIE HAOOPBI KIIETOK.
CpaBHMBaTh CTaJ U1 MHTO3A.
Pasznuuare Ha Mukponpemaparax u
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4acoB
KJIETKU — aIloNTOo3. pPUCYHKaX CTaJMd MUTO3a.
JleMmoHCcTpanuu: Ta0muis u PackpbiBaTh OMOJOTMYECKHI CMBICT
cxeMbl: «KiteTouHbIi UKD, MUTO3a.
«Pemukanus J{HK», «Crpoenue [ToaroroBka k EI'D.
XPOMOCOMBID», «Mmurosy;
MarHuTHas  MOJEJb-alIUIMKaLUs
«Jlenenue knetkm»; moaens JIHK.
O6opynoBanue: CBETOBOM
MHUKPOCKOIl ¥  MMKpO-TIpenapar
«KapunoknHe3 B KJIETKax KOpeulka
TyKay.
JlaGopaTopHble W TPaKTUYECKHE
paboTHI:
JlaGopaTtopnast pabota Ne 3.
«Habmonenne mMuTO3a B KIIETKaX
KOHUMKA  KOpellKa JIyka Ha
TOTOBBIX MUK-POIIpenapaTax»
19 || ®opmsbl pasMHOKEHUS 1 || Popmbl pa3sMHOXEHHUs| YPOK Texymui ||PackpsiBaTh coaep:KaHUE TEPMHUHOB U 19
OpraHU3MOB OpraHU3MOB: 0€CITI0JIOE U MOJIOBOE. || U3yUeHUs TTOHSTHMN: Pa3MHOKEHHUE, KJIOH,
Buasl Oecnonoro pa3MHOMKEHHMS: u II0JIOBBIE KJIETKH (ramertsl),
JIeJICHUE HAJABOE M IOYKOBAHME|| IEPBUYHO SIMIEKIIETKA, CIEPMAaTO30MJ, 3UIO0Ta,
OJIHO- u MHOT'OKJIETOYHBIX, ro JieTIeHue HaJBOE, [IOYKOBAHUE,
CIOpOOOpa3oBaHME, BEreTaTUBHOE|3aKpeIUIeH CHOpYJISLUS, bparmeHTanus,
pa3MHOYKEHUE. Usl HOBBIX BEreTaTUBHOE pa3MHOXEHUE,
HckyccTBeHHOE KJIOHUPOBAHUE|| 3HAHUU CEMEHHOE pa3MHOKEHHE, OIbIICHUE,
OpraHu3MOB, €ro 3HA4YeHUEe A JBOMHOE OIUJIOJOTBOPEHUE, IIOJIOBBIE
CEJIEKLIAH. JKEJe3bl, CEMEHHHKH, SUYHUKU,
[TomoBoe Pa3MHOXEHHUE, €ero OIUIOIOTBOPEHHE (HapyxHoe,
OTINYHSI OT OECIOJIOTO. BHYTpPEHHEE). XapakTepru3oBaTh
JleMoHCTpanuu: Tabmuist 51 0COOCHHOCTHU
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cxeMbl: «DopMbI U 3HaueHue Oecroyoro M IOJIOBOTO

Pa3MHOKEHHUS OpraHUu3MOBY, CIOCO0O0B Pa3MHOKEHUSI.

«/IBOoMiHOE  OIUIOAOTBOpEHHE Y Beiaensars BH/IBI 6ecronoro

LBETKOBBIX pPAacTeHUi», «llenenue Pa3MHOKEHHS; BBISIBJISITH

KJIETKH OakTepumn», «BereraruBHoe B3aUMOCBSA3M MEXIy (QopMaMu U

pa3MHOYKEHUE pacTeHun», crnocobamMM  pa3MHOXEHHS, U UX

«CTpoeHue MONOBbIX KIETOK). OMOJIOTMYECKUM 3HAYEHUEM.

Pexomenayemble TeMBbI Biagers npuémamm BEreTaTMBHOIO

HCCJIe0BATEIBCKUX padoT: Pa3MHOKEHUSI KyJIBTYPHBIX pacTEHUHN

1.UccnenoBanue MHOT000pa3ust (Ha mpuMepe KOMHATHBIX).

BEreTaTUBHOIO pa3MHOKEHUS XapakTepru3oBaTh IOJIOBbIE KIJIETKH:

pacTeHUM. STATIC-KJICTKH, CIIEPMATO30MU/IbL;

2.KommnekcHoe U3y4CHUE BBISBIISITH OCOOCHHOCTH UX CTPOEHHUS.

JIPONOKEH.

20 ||Meiio3 1 |Meiios. Craguu Menosa.|  Ypok Texymmuii ||PackpsIiBaTh coaep:kaHue TEPMHHOB U 20
IIpoueccsl, MNPOUCXOAAIIUE  HA| U3Y4YEHUS MOHATUMN: MeNno3, KOHBIOTalUs
cragusax  menosza.  [loBene-Hue U XPOMOCOM, nepe-Kpect
XPOMOCOM B MENO3€. IIEPBUYHO (KpOCCHHTOBEP) XPOMOCOM, F'aMETHI.
Kpoccunrosep. buonornueckuit ro XapakTepu3oBaTh MeH03 Kak Crocod
CMBICJI ¥ 3HAaYEHHUE ME03a. 3aKpeIUICH KJIETOYHOI'O0  JEJICHHS;  OIMCHIBATH
JemoHcTpanuu: Usl HOBBIX MEWO03 IO CTaaWsM; CpaBHHMBAaTh
Tabmumel u  cxeMbl: «/lenenue| 3HaHUN CTaJuu MeNno3a U MUTO3A.

KJIETKNY, «Menos». Paznuuare Ha puCyHKax craguu
Ob6opynoBanue: wmoxens JHK; Meii03a; pacKpbIBaTh OHOJIOTHYECKOE
MarHuTHas  MOJIEIb-alIlUIMKaLNs 3Ha4YEeHHE Meio3a.
«JleneHue KIETKN». [Tonroroska xk EI'D.
21 ||O6pa3oBanHue U 1 |lametorenes — nporecc||Komounu |Koppekius;||PackpsiBaTh conepxaHue TEPMUHOB U 21
pa3BUTHE IOJIOBBIX 00pa30BaHUs TOJIOBBIX KIIETOK Y|POBAaHHBIMN |[TEKYILIMHA  |[TOHSATHIA: raMeTOreHes,
KJIETOK. JKUBOTHBIX. CIIepMaTOreHe3, OOTE€HE3,
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
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OnnogoTBopeHue. [TosoBeIE KENE3bl: CEMECHHUKU H CIIEpPMAaTO30M 1, aKpocoma,
JlabopaTopnasi paGora sugaukd. OOpa3oBaHKUe U Pa3BUTHE SIMLICKIICTKA, ITOJIIPHBIE TEJIbLIA.
Ne 4 «M3yuenue MOJOBBIX  KIETOK  —  TraMeTr XapakTepu3oBaTh 0COOEHHOCTH
CTPOEHMS MOJIOBbIX (ciepmaro3ouy, —sHLEKIETKA) — raMeToreHe3a y JKMBOTHBIX M €ro
KJIETOK Ha FOTOBBIX CIIEPMAaTOIEHE3 " OOIcHE3. CTaJliH; MOJIOBBIE KJIIETKH )KUBOTHBIX U
MUKpOIIpenaparax» Oco0OeHHOCTH CTPOEHUS OIMCHIBATh IPOLECC UX PA3BUTHSL.
AWLEKIETOK ¥  CIEpPMaTO30MJIOB. CpaBHuBarb CIIEPMAaTOI€HE3 "
OmnonotBopenue. Ilaprenorenes. OOT'CHE3. OrnuceiBaTh
JlemoHcTpanuu: OILIOIOTBOPEHHUE, Onosoruyeckoe
Tabmuubr u cxemsl: «lIpsimoe u 3HAYEHUE OILIOJOTBOPECHUS.
HEnpsmMoe pa3BUTHEY,
«l"ameTorenes y MIIEKOIUTAIOLIUX
U uenoBekay. OOopynoBaHue:
Mojenb MeTadasHoi XPOMOCOMBEI,
MHUKPOCKOII, MUKpOIIpEnapaTsl
«Cnepmarozouabt miie-
KOITUTAIOIIIET O, «slinexnerka
MJIEKOITUTAOILIETO).
JlaGopaTopHble U TpaKTHYECKHe
pabotel: JlabopaTopnast padota Ne
4. «3ydyeHne CTpOeHHUs MOJOBBIX
KJIIETOK Ha TOTOBBIX
MUKpOIIpenaparax».
22 |uauBuayanbHOE 1 |UnauBuzyambHOE pasBuTHE|| YPOK Texymui ||PackpsiBaTh coaep:KaHUE TEPMHUHOB U 22
pa3BUTHE OPraHU3MOB (oHTOTEHE3). DOMOpHOHaNbHOE|| N3YUYEHHUS MOHSATHM: OHTOreHe3, SMOpHUOreHe3,
pa3Butue (dMOpHoOreHe3). Tarbl il 3UroTa, JpoOJieHHe, OIacTOMEpHI,
SMOpPUOHAIIBHOTO  Pa3BUTHUS Y| IEPBUYHO Mopyna,  Onactyna,  OiacTouenb,
MIO3BOHOYHBIX JKUBOTHBIX: ro racTpyjla, HeHpyla, OpraHOI€HeE3;
npobiieHue, racTpyJisiliusL,||3aKperieH 3apOJIbIIIEBbIE JIMCTKU: AKTOAEpMa,
opranoreres. [locTamMOpuOHaNbHOE|| HsI HOBBIX Me307epMa, SHTOJEPMA;
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n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
4acoB
pasButHe.  Tunbel  moOCTOMOpU-| 3HaHUI OCTAIMOPHUOHATIBHOE pa3BUTHE:!
OHAJILHOT'O PA3BUTHS: npsiMO€ W HenpsMoe (JIMYUHOYHOE);
npsMoe, He MpsMoe (JIMYMHOYHOE). mMetamop(o3, Meracropa,
Bimsinue cpenbl Ha  pasBUTHE MHKpPOCIIOpa,  IBUIBLIEBOE  3€PHO,
OpPraHu3MOB; (aKTOpPbl, CIIOCOOHBIE CIEpMHH,  3apOJBIIIEBBIA  MEUIOK,
BBI3bIBATH BPOXKICHHBIEC YPOJICTBA. JIBOMHOE OILIOJOTBOPEHHUE.
Poctr u pasButHe  pacTeHMH. Omnpenensats 3Tanbl AMOPUOHAIBHOIO
OHTOreHe3 IBETKOBOTO PacTEHHUS: pa3-BUTHS XOpPJOBBIX Ha CXE€Max U
CTpPOCHHE CEMEHH, CTaiuu npernaparax M ONMCHIBATH IPOLIECCHI,
pa3BUTHUSL. IIPOUCXOASAIINE HA KAXKI0M dTaIle.
JlemoHcTpanuu: CpaBHUBaTh IEpUOIBI OHTOICHE3Q;
Tabmuer u cxembl: «OCHOBHBIC npsMOe W HENnpsAMoe (JIMYUHOYHOE)
CTaZuu OHTO-TeHe3a», «lIpsamoe u OCTAIMOPHOHATIBHOE pa3BHUTHE,
HEIpsIMOE pa3BUTUE», «JlBOMHOE 3apOJBIIIM  4YEJIOBEKa U JIPyIuX
OILUIOZIOTBOPEHUE Yy  LBETKOBBIX XOPZOBBIX.
pacTeHUN». OOBsCHATH OMOJOTUYECKOE 3HAYCHUE
pa3BUTHUSA c MeTamop(ho3om;
OTPULIATENIBHOE BIIMSIHUE  AJIKOTOJIA,
HUKOTMHA ¥ JPYT'HMX TEpaTOre€HHBIX
(akTopoB Ha pa3BUTHE 3apOAbIIIA]
YeJI0BEKa.
OnuceiBath porecc JIBOMHOT'O
OIUIOJOTBOPEHUS y LIBETKOBBIX
pacTeHUH.
3ammra ucciae10BaTeIbCKiX padorT.
Tema 6. HacjieACTBEHHOCTH M HN3MEHYHBOCTH OPranu3mMoB (8 yacos + 1 4. peseps)

23 |leHeTmka — HayKa O 1 |[Ipeamer u 3amaum renetuku. Pomb| VYpok Texymmit ||PackpbeiBath coaep:kaHue TEPMHHOB U 23
HACJIEICTBEHHOCTH U IUTOJIOTUM W HMOPHOJNIOTUU  B|| U3yUYECHHUS MOHATUM: T€H, T[EHOM, TI€HOTHII,
U3MEHYUBOCTH CTAaHOBJICHUU T'€HETHKHU. Bknan u (deHoTUI, XpPOMOCOMBI, aJUIENbHBIE

POCCUMCKUX u 3apyOeKHBIX || IEPBUYHO TCHBI (annenn), TOMO3UT0TA,
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YYEHBIX B Ppa3BUTHUE TI'E€HETUKHU. ro reTepO3UroTa, JTOMUHAHTHBIN TPU3HAK
Mertonsl TCHETUKH| 3aKpETUICH (reH), peLecCUBHBIN MpHU3HAK (TeH),
(rubpuI0IOTHYECKHiA, 1Sl HOBBIX yucTas TUHUS, THOPU]L.
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-|| 3HAHHM [lepeunciaTh U XapakTepU30BaTh
TEHETUYECKUN). METO/IbI re-HeTHKU:
OCHOBHBIE T€HETUYECKUE MOHSTHUS. THOPHIOTIOTHYECKUH,
['enetnueckas CHUMBOJIUKA, LHUTOT€HETUYECKUI,  MOJIEKYJIIPHO-
UCIIONIb3yeMast B cxemax FEHETUYECKUN;  JIOMHUHAHTHBIE U
cKpeuuBaHuil. /leMoHCcTpanuu: pPELECCUBHBIE IPU3HAKN PACTEHUN U
IToptpersr: [I'. Mennpens, T. JKUBOTHBIX.
Mopran, H. W. Basunos, C. C. Ilonp30BaThCA TeHETUYECKOU
UeTBepuKOB, TEPMUHOJIOTUE WM CUMBOJIMKOW s
H. B. TumodeeB-PecoBckuii. 3aMcu re-HOTUITAYECKUX CcXeM
O6opynoBanue: MOJIEIIb- CKpEIIUBaHMUS.
aIIIMKALMS
«MOHOTHOPUTHOE CKpPEIIUBAHUEY,
repOapuii «I"opoX MOCEBHOIN
24 || 3aKOHOMEPHOCTH 1 |3akoHOMepHOCTH  HacieAoBaHUSA| YpOK Texymui ||PackpsiBaTh coaep:KaHUE TEPMHUHOB U 24
HACJIEeI0BAHMS IIPU3HAKOB, YCTaHOBJICHHBIE W3Yy4YECHUS MOHATHI: MOHOTUOPUTHOE
IIPU3HAKOB. I Mennenem. MoHorubpuanoe u CKpeLIUBaHUE, (deHoTUnUYeCcKue
Monorubpuatoe CKpELIUBaHHUE. 3aKoH| MepBUYHO Ipynnbl, THOPUIOJIOTMYECKUN METO/,
CKpELIUBaHUE e1MHO00pa3uss TUOPUAOB NEPBOTO ro YUCTBIE  JIMHUHW, JIOMUHUPOBAaHUE
MOKOJICHUSI. [IpaBuio||3akpeniieH I€HOB (nomHoOE, HEMOJIHOE),
JOMUHHUPOBAHMSI. 3aKOH| Ul HOBBIX pacIleIUIEHHE B IIOTOMCTBE.
pacIIeIIeHUs MIPU3HAKOB.|| 3HAHUU OnuceiBaTh METOAUKY NpoBeaeHus [
I'unore3a 4UCTOTHI TaMeET. MeHeneM ONBITOB IO  WU3Y4YECHUIO
[Tonnoe u HEIOJIHOE HacJIeq0BaHUs OJTHOU napsl
JOMUHUpPOBaHUE. J[eMOHCTpanuu: [IPU3HAKOB y IOpOXa IOCEBHOIO.
[Toptpetsr: I'. Menpens. PackpeiBaTh  cozmepkaHuE 3aKOHOB
Tabmursr u CXEMBI: eanHooOpa3uss TUOPUIOB  MEPBOTO
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«MoHorubpuaHoe CKpeluBaHue U IIOKOJICHUS U 3aKOHA PACILEIUICHMS.
€ro IUTONCHETUYECKAss OCHOBa, OOBACHATH TUIIOTE3Y YHCTOTHI TaMeT.
«3aKOH  pacHIeIUIEeHUusT M €ro 3anuchIBaTh CXEMbl MOHOTHOPHIHOTO
LIUTOr€HETUYECKas OCHOBa», CKpELIUBaHNUs, OOBSICHATH ero
«3aKOH YHCTOTBI TAMET». LIUTOJIOTUYECKHE OCHOBBI M peIIaTh
O6opynoBanue: FEHETUYECKUE 3a/1a4u
MO/l -aNIIINKalu1 Ha MOHOTMOPUIHOE CKpeIllMBaHUeE.
«MOHOTHOpUTHOE CKpE-IIUBAHUEY, [TonroroBka xk EI'D.
«Henonnoe JOMHUHHUPOBAHHEY,
repOapuii «I"0poX MOCEBHOW.
Pexomenayemble TeMblI
HCCJIeI0BATEILCKHX PadoT:
1.HacnenoBanue JOMUHAHTHBIX U
PELIECCUBHBIX IIPU3HAKOB
YEIIOBEKA.
2.HacnenoBanue JOMMHAHTHBIX H
pELECCUBHBIX IIPU3HAKOB
YKUBOTHBIX.

25 ||AurubpunHoe 1 | durubpuanoe CKpeluBaHue.| Ypok Texymui ||PackpbIiBaTh coaep:KaHUE TEPMHUHOB U 25
CKpeIllMBaHNE. 3aKOH 3aKkoH HE3aBUCHUMOTO|| U3YUYEHUS TTOHSTHMN: TUTUOpHUIHOE
HE3aBUCUMOTI'0 HACJIEI0BAHNS u CKpeLIUBaHUE, aHaIM3UpYIOLIEee
HaCJIEe10BAHUS IIPU3HAKOB. [{urorenernyeckue|| NEPBUYHO ckpemyBanue. OnuchiBaTh ONBITH [
IIPU3HAKOB OCHOBBI JTUTUOPUAHOTO ro MeHens 10 U3y4eHHUIO HacaeA0BaHUs

CKpEILIMBAHMS. 3aKpeIUICH JBYX IIap IIPpU3HAKOB Yy Topoxa
AHaJIM3UpPYIOLIEE  CKPELIMBAHUE.| U1 HOBBIX IIOCEBHOTO.

Hcronb30BaHWE aHAMM3HUPYIOLIErO| 3HAHUHI PackpeiBaTh  cozxepkaHue  3aKOHa
CKpe-LIUBaHUsA I OIPENEIeHUs HE3aBUCUMOTI'O Hacea0BaHus
TEeHOTHUIIa OCOOH. MIPU3HAKOB. [TpumeHsTH
JemoncTpanuu: MAaTeMaTHUYECKUN pacdeT ¢ MOMOIIbIO
[Toptpersr: I'. Mennens. Tabmuiisl METOJa IEPEMHOKEHUS BEPOATHO-
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u CXEMBI: «urndpuanoe CTel M  3aluCh C  IOMOILBIO
cKpeluBaHue», «Lluronornueckue (eHOTUITHYECKUX paguKanoB
OCHOBBI TUTUOPHUIHOTO pacUICIUIEHHUs] IPU3HAKOB Y ITIOTOMKOB
CKPELUBAHU. 10 (peHOTUTTY U TEHOTHUITY.
O6opynoBanue: MOJEJIb- 3anuceiBaTh CXE€Mbl JAUTHOPUIHOTO
aIIIMKALN CKpELIUBaHNUs, OOBSICHATH €ro
«JlurubpuaHoe cKkpeiuBaHme) LUTOJIOTUYECKUE OCHOBBI W PEIIATh
TE€HETUYECKUE 3a7a4u Ha
TUTUOPUIHOE CKpELIUBAHUE.
ITonroroska k EI'D.

26 |CuerutenHoe 1 ||Cuennennoe HacnenoBanue|Komounu |[Koppekuus;|[PackpbiBaTh conepxaHue TEPMUHOB U 26
HaCJIe10BAHHE npu3HakoB. Pabota T. Moprana no|[poBaHHbIH |[TEKYIIUH  |[IOHATUN: CLEIUICHHOE HaclleZJOBaHUE
IIPU3HAKOB. CLEIJICHHOMY HACJIE0BAHUIO NPU3HAKOB, PEKOMOWHAIMS TEHOB,
Jlaboparopnasi padora reHoB. Hapymenue cuemieHus FEHETUYECKUE  KapThl  XPOMOCOM,

Ne § «M3yuenue T€HOB B pe3yabpTare MOpraHuAA.
pe3yJIbTaTOB KPOCCHUHIOBEpa. XpoMOCOMHast Ha3piBaTb  OCHOBHBIE  TOJIOKEHUS
MOHOTUOPUAHOTO U TEOpHs HACJIEICTBEHHOCTH. XPOMOCOMHOM TEOPUHU
JTUTUOPHUIHOTO I'eneTnueckue KapThI. HacneAacTBeHHOCTM  T.  Moprana;
CKpEIIMBAHUS Y Jemoncrpauun:  Iloptpersr:  T. packpeIBaTh cojepkaHue pabotel T.
Jp030(UIIBI HA TOTOBBIX Mopran. Tabnuubl ©U  CXEMBI: Moprana o CLIETUICHHOMY
MUKpOIIpenaparax» «Melio3», «['eHeTmyeckue KapTsl HACJIEJOBAHHUIO '€HOB 1 IPUYHMHBI
pacTEeHNM, ’KUBOTHBIX U YEJIOBEKAY, HapyILICHUs CLEIJICHUS MEKIY
«BzanmonelictBue aJIJIENIBHBIX TEHAMH.
TE€HOBY. 3anuchIBaTh CXEMbI CKPELMBaHUS IIPU
Ob6opynoBaHue: MUKpOIpenapar CLEIJICHHOM HacJIEJOBaHWH,

«/lpozoduna» (HOpMa, MyTalUH
(GbOpMBI KpPBUTEEB M OKPACKH TeTa),
MHUKPOCKOII,  MOJIEJTb-aNTLTHKAIIHSI
«IIepexpéct XxpomMocom».

JlaGopaTopHblE W TIPaKTUYECKHE

OOBSACHATh MPUYMHBI PEKOMOMHAINH
T€HOB, ONPEAEIATH YHCIIO Py
CLIETIIICHUS TCHOB; pemartpb
TEHETUUYECKUE 337aud Ha CLEIUIEHHOE
Haclle/I0BaHMUe.
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasaeJia, TeMbl BO YPOKa || KOHTPOJISI AeSITeIbHOCTH IwiaHy | ¢akry
4acoB
paboTHI: IToaroroska x EI'D.
Jlaboparopnas pabora Ne 5. 3amura ucciueaoBaTesIbCKux padoT.
«3yuyenune pe3yabTaTOB
MOHOTMOPUIAHOTO
U TUTUOPUIHOTO CKPEIIUBAHUS
27 |lenermka mona. 1 |lenernka moma. XpomocomHoe| Ypok Texkymmit ||PackpbiBath coaep:kaHue TEPMHUHOB U 27
HacnenoBanue omnpeneseHue moya. AyTOCOMBI H| U3y4YEHUs MOHSTUH:  XPOMOCOMHBIM  Habop,
MIPU3HAKOB, CLICTUICHHbBIX M10JIOBBIE XPOMOCOMBI. u ayTOCOMBI, IOJIOBBIE  XPOMOCOMBI,
C II0JIOM ['omorameTHele U reTeporaMeTHbIE|| IEPBUYHO FOMOTaMETHBIN I0JI, T€TePOraMeTHbBIN
OpraHU3MBI. ro oJI, CLEIJICHHOE c MOJIOM
HacnenoBanue IIPU3HAKOB, ||3aKpEIICH HACJIeI0BAHKE IIPU3HAKOB.
CLEIUJICHHBIX C TIOJIOM. 1Sl HOBBIX OOBACHATH IIUTOJIOTHYECKHE OCHOBBI
JemoHCTpauu: 3HAHUU XPOMOCOMHOTO MEXaHU3Ma
[Toptperer: 1. Mengens, T. ONpEeAcNCHUsl I0Ja 'y pa3-JIM4YHBIX
Mopran, H.W1. BaBunos. OpraHu3MOB.
Tabmunet u  cxembl:  «['eHeTHka CpaBHUBaTH 3aKOHOMEPHOCTHU
IOJI», HaclIeq0BaHUs IIPU3HAKOB,
«3aKOHOMEpPHOCTH HacJIEJOBaHMsI, CLUCIUICHHBIX M HE€ CLEIUICHHBIX C
CLIEIIJIEHHOTO c IIOJIOMY, rosioM. Pemare renetndeckue 3anadu
«KapuoTtunsl YeJloBeKa u Ha HACJICI0BAHUE
JKUBOTHBIX) CUEIUICHHBIX C II0JIOM IIPU3HAKOB
28 ||MI3MeHYHUBOCTb. 1 |[I3MeHYHBOCTS. Bunei|Kom6unu |[Koppekuus;|PackpeiBath comepxkaHre TEPMUHOB U 28
Henacnencrennas W3MEHYMBOCTH: HEHACJEACTBEHHAsSA|[pOBAHHBIM |[TEKYIIMM  ||[TOHATHI: W3MEHYUBOCTb,
U3MEHUYUBOCT. Y HACJIEICTBEHHAS. HACJICICTBEHHAs WU3-MEHUYUBOCTD,
JlabopaTopnasi padora Ponb cpenpl B HEHACIEICTBEHHOU HEHACJIeICTBEHHAs W3MEHYHUBOCTb,
Ne 6. N3yuenue U3MEHYMBOCTH.  XapaKTEPUCTUKA MOAU(UKAIIMOHHAS ~ HM3MEHUYUBOCTb,
MOAU(UKAITMOHHON MOAU(UKAITMOHHON BapHallMOHHbBIN pan, BapHUaHTa,
U3MEHYMBOCTH, U3MEHUYHBOCTH. BapUallUOHHAs  KpUBas, IpHU3HAK,
IIOCTPOEHNE BapranunoHHbII pan u HOpMa pEeaKIuy, KOJMYECTBEHHBIE W
BApUALIMOHHOTO psifa U BapualMoHHas KpuBas. Hopwma Ka4eCTBEHHBIEC IIPU3HAKH.
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
4acoB
BapHaLlMOHHOW KPHUBOI» peaKuy MpU3HAKa. Knaccupuuuposats Bubl
KonuyecTBEHHBIE U KauE€CTBEHHBIE W3MEHYMBOCTM M BBIBIKITH  UX
IIPU3HAKU U UX HOpMa PEaKLUU. Ouosiornyeckne 0COOEHHOCTH.
CaoiicTBa MOTU(UKAITTOHHON [Iepeunciars cBolicTBa
WU3MEHYUBOCTH. JleMOHCTpanuu: MOJU(PHUKAIMOHHON W3MEHYMBOCTU U
Tabmumel W cxembl:  «Bumsl 0OBICHATH eé 3HAUCHUEC s
WU3MEHUYUBOCTHY, OpPraHU3MOB.
«MonudukanuonHas Pa3znnuaTth KOJIMYeCTBEHHEIE U
WU3MEHUYUBOCTDY. KaueCTBCHHbIE IIPU3HAKHU; CTPOMTH
JlaGoparopHble U IpaKTHYECKHE BApUALMOHHBIM psAll, BapUALMOHHYIO
pabotsl: JlabopaTopHast pabora Ne KPUBYIO, BBIYHCIIATH cpenHee
6. «M3yuenue mMo-aupuKaoOHHON 3HA4YCHME PU3HAKA
U3MEHUYUBOCTH, IIOCTPOCHHUE
BAPUALIMOHHOTO Psaa U
BapUAIMOHHON KPUBOII»

29 |HacnenctBeHnHas 1 |HacneactBenHas, win|KomOunn ||Koppexkius;|[PackppiBaTh cofiepkaHne TEPMHUHOB U 29
U3MEHYUBOCTD. TEHOTUIIMYECKAsl  M3MEHYMBOCTD.||pOBAHHBIM || TEKYIIUN  |[[IOHATHMN: HaCJEeACTBEHHAs
JlabopaTopnasi paGora KomOuHaTuBHAass ~ M3MEHUYMBOCTb. U3MEHYHUBOCTb, KOMOWHATHBHAS
Ne 7. «Ananu3z myTaruit Meito3 W TOJIOBOM Tmpouecc — W3MEHYHUBOCTb, MYyTalMOHHas
y Ipo30(HIIbl HA OCHOBa KOMOMHATUBHOMN U3MEHYMBOCTb, MYTAHT, MYTallUU:
TOTOBBIX U3MEHYHUBOCTH. Mytranuonnas TE€HHBIE, XPOMOCOMHBIE, TE€HOMHBIE;
MUKpOIIpenaparax» U3MEHYUBOCTbD. MOJIMILIOU YA, aHEeyIUIOU U,

Knaccudukanus MyTanuii: reHHbIe, MYTareHsbl. XapakTepru3oBaTh
XPOMOCOMHBIE, TEHOMHBIE. HACJICICTBEHHYO U3MEHYHUBOCTD;
Yacrora W NOpPUYHAHBI MYTalMil. (dhopMynupoBarthb 3aKOH

MyTareHHsie (PaKTOpHI.

3aKOH TOMOJIOTHYECKHUX PSIIOB

B HACJIEACTBEHHOW H3MEHUYUBOCTH
H. W. BaswioBa. BaesnepHas
HaCJIEICTBEHHOCTh "

TOMOJIOTUYECKUX PSIAOB
B HAaCJEACTBEHHOM HM3MeHUYHMBOCTH H.
M. BasmioBa U O0OOBICHIATHL €0
3HAYECHUE JJI1 OWOJIOTHU U CEJICKIIMH.
Knaccudunuposars MYyTalUu:
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
4acoB

MU3MEHYUBOCTH. JleMOHCTpaluu: TCHHBIE, XPOMOCOMHBIEC, TEHOMHBIE U

[Toprperer: I'. ne ®pusz, H. H. [IPUBOJUTH TPUMEPBI MyTaLIUM.

Basuiios. OOBACHATh NPUYMHBI BO3ZHUKHOBEHHUS

Tabnuubl u cxembl: « MyTaroHHAas MyTaiui, poib (akTOpOB-MyTareHOB.

WU3MEHYUBOCTBY. CpaBHuBarb BU/JIBI MyTAalH;

OO6opyaoBaHue: MUKPOCKOIIL, BBISIBJIATh MIPU-UYUHBI HACIEICTBEHHON

MUKpoIpenapar «/po3oduna» MU3MEHYMBOCTH, UCTOYHUKU MYTarcHOB

(Hopma, MyTauu (GOpMbI KPbLIbEB B OKpYyXarolien cpesie (KOCBEHHO).

U OKpacka Tesa); KOMHAaTHbIE XapakTepu3oBaThb BHESAJIEPHYIO

pacTeHuss C TEeCTPOM OKpPACKOH HAaCJIE[-CTBEHHOCTh U U3MEHUYHUBOCT.

JIUCTHEB.

JlaGopaTopHble W TPaKTUYECKHE

paboTHI:

Jlaboparopuas pabora Ne 7.

«AHanmu3 MyTamuil y JIpo30Quisl

Ha TOTOBBIX MUKpOIIpEnapaTaxy.

30 |l'enernka yemoBeka 1 |l'enetnka 4enmoBeka. Kapuorumn|| VYpok Texymmuit ||PackpsIiBaTh coaep:kaHue TEPMHHOB U 30
YeJI0OBEeKa. U3Yy4YEHUs MOHATUMN: KapUOTHII 4eJI0BEKaA,
OcCHOBHBIE ~ METOJIbI ~ T€HETUKH u LATOr€HETUYECKUI METOJ,
YeJIoBeKa: reHe-aJIOrHYEeCKUN, || IEPBUYHO IreHEaJIOrH4eCKUI METOJ,
OIU3HENOBEINA, ITUTONCHETUYCCKHM, ro POOCTIOBHBIC, OJIM3HELOBBI METO/I,
OMOXMMUYECKUH,  MOJIEKYJISIPHO-|3aKperieH HACJICICTBCHHBIC OoJe3Hu:
TEHETUYECKU. Usl HOBBIX (MOHOTEHHBIE,

CoBpeMeHHOe OomnpezeseHue| 3HaHUMI c HAaCJIEICTBEHHON
TEHOTHUIA! ITOJITHOTEHOMHOE MIPEAPACIIONOKEHHOCTHIO,
CEKBEHUPOBAHHUE, XPOMOCOMHBIE), MEJUKO-
T€HOTUIIMPOBAHKE, B TOM YHCIIE T€HETUYECKOE KOHCYJIbTHPOBAHNE.

c IIOMOIIBIO [11[P-ananu3sa. [lepeuncasiTb 0COOEHHOCTH H3yUEHHS
HacnencrBennsie 3a0o0JieBaHus FEHETUKH  4YeJIOBEKa;  NPUBOJUTH
YeJIOBEKa: TCHHBIC OoJe3Hu, MIpUMEpPHI HACJIEJCTBEHHBIX OOJe3HeH
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n/n

Ha3Banue 0,10Kka,
pazaeJia, TeMbl

Ko.1-
BO
4acoB

J1eMeHTBI coacpranust

Tun
ypoka

Bun
KOHTPOJISA

OcHoBHbIEe BUbI y4eOHOM
AeATeTbHOCTH

dara mo
IUIAHY

Hat no
dakrty

0one3Hu c HacJIeICTBEHHOM
MPEAPaCIIONOKEHHOCTBIO,
XPOMOCOMHBIE
CoMaTHYecKHe U
reHEepaTUBHBIC
CrtBosioBble  KJIETKH. [IpuHIMIIBI
3JI0pOBOIO obpaza JKU3HH,
JTUATHOCTHKHU, MPOPWIAKTHKH H
JIeUeHUs TEeHETUYECKUX OOJIe3HEN.
Menuko-TeHETHIEeCKOe
KOHCYJIbTUPOBAHHUE.
MEIMITUHCKOHN TeHEeTUKH
B IPEJOTBpPALICHUH U JICYECHUHU

00JIe3HU.

MyTalluu.

3HaueHue

TEHETUYECKUX 3a00JeBaHUM
YenoBeKa. JlemoHcTpanuu:
Tabmuipt u CXEMBI:
«HacnenoBanue

pesyc-hakTopay, «['eHeTnka rpynmn
KPOBUY.

JlaGopaTopHble W TPaKTUYECKHE
paboTHI:

[IpakTuueckas padbora Ne 2.
«CocraBnenue u aHaIu3
POJOCTIOBHBIX YEJIOBEKAY.
Pexomenapyembie TeMbI

HCCJIeI0BATEIbCKUX PaldoT:
1. MoauduxarmonHas

W3MEHYMBOCTh  OpPraHM3Ma  TO0J
IEUCTBHEM (bU3UIECKUX
YIpaKHEHUH.

2.HacneacrBeHHbie 0one3Hu

YCJIOBCKA, XapaKTCpU30BaATb MCETO/bL

uX TNpo(UIAKTHKH; OOOCHOBHIBATH
3HAUCHHE

MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBAHUSI.

BbIBIATE W CpaBHUBATh  MEXIY

co0Ol JOMUHAHTHBIE U PELECCUBHBIC
IpU3HAKU YEJIOBEKa.

CocTaBisTh M aHAJIU3UPOBATH pO-
JIOCJIOBHBIE Y€JI0BEKa
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Tabnuubl 1 cxemsl: kapTa «L{eHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYpHBIX pacTeHui», «Iloposl
JOMAIIHUX JKUBOTHBIX», «CopTa
KYJIbTYpPHBIX pacTeHuiD».
OOGopyaoBaHue: MyJISIKH TIJIOJIOB U
KOPHEIUIO/I0B TUKUX (popM U

KYJbTYPHBIX COPTOB  pPACTEHUM;
rep6apuii
«CeNbCKOX03sMCTBCHHEIC
pacTeHUs.

KyJBTYpHBIX ~pacTeHHi; pa3nuyarb
LIEHTPHI Ha KapTe MUPA, CBSI3bIBATh UX
MECTOIOJIOKEHNE

c oyaraMu BO3HHUKHOBEHMS
JPEBHENIINX [IUBUIIN3ALIAIM.
CpaBHuBaTh copra  KyJbTYPHBIX
pacTeHui, IOPOJIbI JIOMAITHUX,
JKUBOTHBIX U UX JUKUX MPEIKOB.
OueHuBaTh  poJib  CENEKIUH B
obecreyeHnu MPOJAOBOJIbCTBEHHOM

0€30IIaCHOCTH YEJI0BEUECTBA.

Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
4acoB
| | |lenosexa. || | |
31 ||Pe3epBHBII ypOK. 1 Ypok [IpomexyTo||3ammuTa uccaea0BaTeIbCKUX padoT. 31
O00011IEeHE 110 TEME KOHTPOJIS YHBIA
«HacnencTBeHHOCTS U U OLICHKH
WU3MEHYUBOCTD 3HAHUU
OpraHU3MOB)
‘ Tema 7. Cesiekunsi OpraHu3mMoB, OCHOBBI OHOTexXHOoJI0rnH (3 yaca)
32 ||Cenexuust Kak HayKa U 1 ||Cenexuus Kak HayKa U Ipoliecc. Ypok Texymmuii ||PackpsIiBaTh conep:kaHue TEPMHUHOB U 32
npouecc 3apoxaeHue CEJIEKLIUU || U3y4ECHUS HNOHATHN: CEJIEKLMs, COpT, IOpoAa,
momecTukamusa. Yuenume H. N Hu IITAMM, JOMECTUKALMS, 15031
BasuiioBa 0 LEHTPax|| IEpBUYHO OJIOMaIllHUBaHUE, LEHTPbI
MHOT000pa3usi U MPOUCXOKACHUS ro MHOT000pa3us 1 MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUH. 3aKpeIIeH KYJbTYPHBIX PACTEHUN WM JKUBOTHBIX,
LlenTphl IIPOUCXO0KICHMS|| Ul HOBBIX rudpuan3anms, HCKYCCTBEHHBIN
JIOMAIIHUX KUBOTHBIX. 3HAHUU or6bop. HaspBaTh U  cpaBHHBaTh
Copr, opoJa, HITaMM. OCHOBHBIE JTaIlbl Pa3BUTHUS CEICKIIHUH.
JeMoHcTpanuu: N3narate yuenue H. 1. BaBunosa o
[Toptpersi: H. . Basunos. LIEHTpax IIPOUCXOXKICHUSA
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
yacos
33 |[Meroabl 1 JOCTHKEHUSA 1 ||CoBpemeHHBICE METOABI CEIEKIMH.| YPOK Texymmit ||PackpbeiBath copep:kaHue TEPMHUHOB U 33
CEJICKLIUH paCTEHUN U MaccoBblii M HMHIMBUAYAJIbHBIN|| N3y4EHUs MOHATUI:  HWCKYCCTBEHHBIH  0TOOD,
YKUBOTHBIX OTOOpBl B CENEKLIUU PACTEHUH MU u MaccoBbIii OTOOp, MHIMBUAYAJIbHBINA

YKUBOTHBIX. MIEPBUYHO otbop, JKCTEPHED, OIIM3KO-
Onenka skcrepbepa. ro POICTBEHHOE CKpEUIMBAaHUE, YUCTast
BIIM3KOPOICTBEHHOE CKPELIMBAHKE|3aKPETUICH JUHUSA, TEeTEpPO3UC, HEPOACTBEHHOE
— MHOpUIUHT. YKcTas TuHMS. Ul HOBBIX CKpEILUBAHUE, VCKYCCTBEHHBIN
CkpeluBaHue  YUCTBHIX  JIMHUI.| 3HaHUU MyTareHes, noauruionsl. CpaBHUBATH
I'etepo3uc, wim ruOpugHas cuia. (GopMBl  MCKYCCTBEHHOTO  OTOOpa
Hepon-ctBeHHoe ckpemuBaHue — (MaccoBoro W HMHAUBHUAYAIHHOTO),
ayTOpUMHT. Otnanénnas BUJIBI ruOpuIu3aum
ruOpHuIU3ays U e€ yCIIeXH. (OAM3KOPOICTBEHHOM 1
HckycCTBEHHBII ~ MyTarcHes H OTJAJICHHOM), CHOCOOBbl HOJYYEHUS
IIOJIyYEHHUE nonumuionaoB. [IpuBoauTe npUMeEpsI
HOJIUIUIOUIOB. Joctmxenus JOCTHMKCHUM CENEKLIUU PAaCTEHUN WU
CEJIEKIIMM PACTeHUM, >KUBOTHBIX U KUBOTHBIX.
MHUKPOOPraHU3MOB. [Tonroroska k EI'D.
JleMoHCTpauu:

IToptpetsr: Y. B. MuuypuHn,

I'. 1. Kapneuenko, M. @. MBaHOB.
Tabmuupl 1 cxembl: «OTHaneHHas
ruOpUIn3a-1IUs, «PaboTsI
akagemuka M. @. HBaHoBay,
«ITonurionausy.

O6opynoBaHue: MYJSKH TUIOAOB U

KODHEIUIOIOB ~ TUKUX (GopM H
KyJIBTYpHBIX ~COPTOB  pacTEHUH.
JlaGopaTopHble W TPAKTUYECKHE
paboTHI:

Okckypcusi « OCHOBHBIE METOJBI U
JOCTHOKEHUS CEJIEKIIUU PACTEHUM U
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Ne Ha3Banmue 0J10ka, Kou- DJIeMeHTHI COJlep:KaHus Tun Bun OcHoBHbIEe BUbI y4eOHOM Hdara no | Jlat o
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATEeJbHOCTH wiany | d¢akry
yacos

KUBOTHBIX (Ha  CEJIGKLIMOHHYIO
CTaHLMIO, IUIEMEHHYI0  (epMmy,
COPTOMCIIBITATEIbHBIN Y4aCTOK WIIH
TEIUIMYHOE XO35HCTBO)

34 ||buoTexHOIOTHS KaK 1 |buorexHonorus  Kak  OTpacib|| YPpOK Texymuii ||PackpbiBaTh coaep:kaHue TEPMHHOB U 34

OTpacJib IPOU3BOJICTBA IIPOU3BOJICTBA. | eHHAast MH)KEHEpHUsL.| U3yUeHUs MOHATUI: OMOTEXHOJIOTHUS, KJIETOYHAS
Oranbl CO3/1aHUsI PEKOMOWHAHTHOM u WH)XXCHEpUs, TE€HHas  WHXKEHEpHs,
JHK 1 TpaHCreHHBIX OpraHU3MOB.|| IEPBUYHO KJIOHUPOBaHMUE, TPaHCTE€HHBIE
Kiterounas VMHKEHEPHUSL. ro opranusmel, [I'MO  (reHernuecku
KneTounsle KylIbTypBbl. 3aKpeIIeH MOJIU(PUIMPOBAHHBIE OpIaHU3MBI).
MUKpOKJIOHAIbHOE Pa3MHOXEHHE| sl HOBBIX XapakTepu3oBarb ~ OMOTEXHOJIOTHIO
pacTeHUH. KnonupoBanue| 3HaHuU KaK OTpacilb IPOU3BOJICTBA, OCHOBHBIE
BBICOKOITPOTyKTUBHBIX JOCTUKECHUS OMOTEXHOJIOTHH B
CEJIbCKOXO035ICTBEHHBIX obnacTtu IIPO-MBILIEHHOCTH,
OpraHM3MOB. DKOJIOTUYECKHE U CEJIbCKOIO XO3sIIICTBa U MEUIMHBI.
sTHyeckue mpobirempl. MO — [lepeuncnsaTe U XapakTepu3oBaTh OC-
FEHETUYECKH MOJIU(UIIIPOBAHHbIE HOBHBIEMETO/IbI U JOCTUKEHUS
OpraHU3MBlI. OMOMH)KEHEepUH.
JlemoHcTpanuu: O6cyxnarb 9KOJIOTHYECKHE u
Tabmuubl U cxeMbl: «OOBEKTHI OTUYECKHE  aCIEeKThl  HEKOTOPBIX
OHMOTEXHOJIOTHI, «Knerounrre HCCIIEJOBAaHMI B obnactu
KyJbTYpPBI U KJIOHUPOBAHUEY, OMOTEXHOJOTUU (KJIOHUPOBAHMS, HC-
«KoHCcTpynpoBaHue U  ImepeHoC KYCCTBEHHOTO OILJIOJIOTBOPEHUS,
TEHOB, XpPOMOCOM» HaIpaB-JIEHHOIO0 U3MEHEHUS T'€HOMA U
CO3/IaHUS TPAHCTEHHBIX OPTaHN3MOB)
OBIIEE KOJIMYECTBO 34
YACOB I10 [TPOTPAMME

44




IIpunoxenne Ne 1 k paGoueit mporpamMmme

IlakeT OLIEHOYHBIX CPEJACTB U KPUTEPHHU OLeHUBAHUS IO MPeIMeTy
KoHTpoJibHbIe H3MepUTeIbHbIE MATEPHAJbI

B naHHOM paszgene NpeACTaBIAIOTCS  KOHTPOJIbHO-U3MEPUTENbHBIE MaTepUalbl, KOTOpHIE
UCIONIB3YIOTCA ISl ONpEeNieHUusT  YpPOBHS  JIOCTHIKEHUS  OOYYalOIIMMHCA  TUIAHUPYEMBIX
METANpPEeIMETHBIX M NPEIMETHBIX PE3YIbTaTOB B paMKax OpPraHU3alUu TEKYLIEro KOHTPOJISL
YCIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIUH.

[Ipu opraHM3amyMy TEKYIIEro KOHTPOJS YCHEBAEMOCTH OOYYAIOUIMXCS CIEAYeT YYHUTHIBATh
tpeboBanuss ®I'OC OOO Kk cucTeMe OIECHKH JOCTIKCHUS IUIaHupyeMbix pesynbratoB  OOII,
KOTOpas JIOJDKHA TpelycMaTpuBaTh HCIOJIb30BAaHUE PA3HOOOPA3HBIX METOAOB U (OPM, B3aUMHO
JOTOJHSAONIUX JAPYr JIpyra (CTaHAapTU3UPOBAHHBIC MHUCHMEHHBIC W YCTHBIE pPabOTHI, MPOEKTHI,
IpakTHUYeckhue U JabopaTopHble pabOTHl, TBOpPYECKHWE PAa0OTHL, CaMOaHAIN3 U CaMOOICHKA,
Ha0It0/IeHUe, UCTIBITAHUS U UHOE).

BriOop yka3aHHBIX HM)KE€ TUIIOB M TPUMEPOB KOHTPOJBHBIX H3MEPHUTEIbHBIX MAaTEepUaJIoB
OOyCIIOBJIEH TIEarOTUYECKOW U METOAMYECKOl I1e1ecoo0pa3HOCThIO, € YYETOM MPEAMETHBIX
ocobeHHOCTeH Kypca «buonorus. 10 kmacey.

[lepeueHp OIEHOYHBIX MPOLEAYpP JOJKEH OBITh ONTUMAJIbHBIM M JOCTATOYHBIM IS
OIpe/ieNICHUs] YPOBHSI JOCTUXKEHUSI OOy4YaloMMUCS MPEIMETHBIX W  MEeTalnpeIMEeTHBIX
pe3ynbratoB. @uKcanus  pe3ysNbTaTOB  TEKYIIErO0  KOHTPOJS  YCIEBAaeMOCTH  OOyYaroIIUXcCs
OCYILECTBJISIETCSI B COOTBETCTBUM C MPUHATOW B 0Opa3oBaTeIbHOW OpraHU3alMd CHUCTEMOMU
OLICHUBAHUS.

[IpenuioxkeHHbIe TUIIBI X IPUMEDPBI 3a1aHHMN:

— OpHUECHTHUPYIOT YYMTENIs B JAMANla30HE KOHTPOJBHBIX HM3MEPUTEIBHBIX MAaTEpHANIOB IO KYpCY,
IIOMOTaloT pa3HoOOpa3uTh  3aJaHUS TPEHUPOBOYHOTO,  KOHTPOJIBHOTO U
JOTIOJIHUTEIBHOTO MOJIYJIEH, KaK HHTEPAKTUBHOIO BHUACO-ypOKa, TaK M TPaJULUOHHOIO YpOKa B
pamMKax KJIacCHO-ypPOUHON CUCTEMBI;
— YYHUTBIBAIOT  BO3MOKHOCTH YCBOEHUS MaTtepuanga, C TOYKM 3pEHHUs €ro
mupdepeHIMaIuy A1 pa3IMYHBIX  KaTeropui  oOy4aromMXcs, pa3HOro YPOBHS  HU3YYEHHUS
IpeaMeTa, BO3PACTHBIX OCOOEHHOCTEM MIiaJIMX IIKOJBHUKOB, a TaKKe€ MOTHBAIlMOHHOTO U
MICUX03MOIIMOHAIBHOIO KOMIIOHEHTOB YPOKOB;
— IO3BOJISIOT 0TpabaTbIBaTh HaBBIKH, 3aKpeIUIATh TOJY4YEHHBIE 3HAaHUS U
KOHTPOJIMPOBATh PE3yJbTaThl O0OyUEHUs, KaK B X0J€ KaXKJI0r0 ypoKa, TaKk U B paMKaxX MUTOrOBOTO ypoka
10 MaTepHuaily paszena.

KoHTposnbHble U TpeHUpOBOUHbIE pPabOThl  JOJDKHBI  OBITH  QAANTHPOBAHBl K  €IUHOMY
roCyZapCTBEHHOMY JK3aMEHY.

KoHTposbHBIH MOIYNb (XpOHOMETpaX 10 5 MHUHYT) NOJDKSH BKJIIOYATh KOHTPOJIBHBIC 3a/IaHUS IS
CaMOCTOSITENIbHOW paboThl MO ypOKY (HE MeHee 3 THUIIOB B COCTaBE HE MeHee 3 3aJlaHHil C OLlEHKOM
pesynbTatoB). Kaxkmoe 3amaHWe [ODKHO HWMETh HE MeHee 2 BapHaHTOB, MpPH TOBTOPHOM
MIPOXOXKACHUM YYallMMCS KOHTPOJIBHOTO MOXYJIS BapUaHT 3aJaHus JOJDKHO MEHSTHCS.
3ajaHus MOTYT OlLEeHuBaThcs Kak 1 OammoMm, Tak MU OONBIIMM KOJUYECTBOM B 3aBHCHUMOCTH
OT YPOBHSI CJIO)KHOCTHU M OT KOJMYECTBA BEIOPAHHBIX OTBETOB, OT TUIIA 33/1aHUS.

Tunsl TpeHaX)epoB U KOHTPOJIBbHBIX 3aJJaHUIl MPECTaBIEHbI B TA0JIULIE.
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Tabnuya

Tunsl TpeHa:KePOB U KOHTPOJILHBIX 3a1aHUH MPeCTABJIEHBI B TA0IMLIE

No

Tun 3a0anusn

Xapakmepucmuka

1

EMHUYHBINA
MHOECTBEHHBIN BBIOOD

Oo0yJaroImuiicss JOJDKeH BBIOpaTh OAMH WM HECKOJBKO
NPaBUWIBHBIX OTBETOB M3 NPEUIOKEHHBIX BapuaHToB. OTBET
MOXET cojepxarh TekcT (¢ ¢opmynamu), (HopMyIbI,
n300paKEHUS WIH TEKCT ¢ U300paKEHUEM, ay 1O

Bri6op JJeMEeHTa U3
BBITIA/1aI01ET0 CIIUCKa

[lpy  BBINOAHEHWUM  OSTOTO  3aJaHUS  IOJH30BATEIIO
IpeayIaraeTcs 3aloJIHUTh MPOITYCKH B TEKCTE, BHIOPAB OAWH
U3 BapUaHTOB  OTBETOB, IMPEJCTABICHHBIX B  BUJE
BBINQ/IAIOMIETO  CIIUCKA.3alaHue COJCPIKUT TOJBKO
TEKCTOBYIO HHPOPMALIUIO M (POPMYJIBL

YcranoBieHne
COOTBETCTBHIH
njIeMEHTaMU
MHOKECTB

MEXIY
ABYX

[lomapHoe coenuHeHHEe OOBEKTOB, PACIOJIOKEHHBIX B
CcTONOMK. 3amaHue MpeacTaBisieT co00i OJIOKKM TeKcTa M
WJLTIOCTPAIlUK, PACIOJIOKEHHBIE B J[Ba CTOJOIA. MOXer
BKJIIOYaTh OJIOKM, HE COJACpIKallie IPAaBUIBHOTO OTBETA.
[Tonms30Baresb, COCIMHSSI  TOYKH,  YCTaHABIUBACT
cootrBeTcTBUSl. COENMHSIOTCA OOBEKTHI B COCEIHHX
cronbiax. Croysdenr MOXET HMMETh 3arojoBOK. BapuaHT
OTBETa MOXET COJEp)KaTh TEKCT, (popmyiy, H300pakeHue
WA N300pasKeHHE C TIOMKCHIO, ayIU0

PeGyc — cooTBeTCTBHE

[TonapHoe COCIMHEHUE  OOBEKTOB,  PaCIOJIO)KEHHBIX
XaO0TUYHO. 3aJaHue TMpeACTaBiseT co0oil u300pakeHus,
PacroJIOKEHHbIE XA0THYHO. MOKeT BKIIIOYaTh JIMIIHHE
n3o0paxenus. [lonb3oBaresnb, coeIUHAST ~ TOYKU Ha
M300paXeHUSIX, yCTaHABIMBAET COOTBETCTBHUSI.
Coenunsitotrcsi m00ble  00BEKTHl. BapuaHThl OTBETOB IO
YMOJYAHHUIO NEPEMEIINBAOTCS

JlobGaBneHnne moamuceil K
M300paKEeHUSIM

3aiaHue MOXeT ObITh MPEACTABIEHO JBYMs CIoco0aMu:

- OJHO ofIee M300pakeHue, Ha KOTOPOM IOJIb30BATEINIO
HY>KHO pa3MECTUTh HAAMUCH (TEKCTOBBIE IaHHBIC);

- OTJENbHBIE CaMOCTOSITEIbHbIE H300paXEeHUs, K KOTOPHIM
MOJIb30BATEIIO HeoO0XonuMo  mojxo0paTe  HOJNHCH
(TekcToBbIE JaHHBIE). Jomyckaercs HaJIn4yue
HEeNpaBUIbHBIX BApUAHTOB MOJMKCEN IS IepeTaCKUBAaHUS

IlogcTaHOBKa 2JIEMEHTOB B
IMPOITYCKU B TCKCTC

[Tpu BBITIONHEHWH 3a/IaHKSI HA BCTAaBKY JJIEMEHTOB B TEKCT
(mepeTackMBaHKME) ydalleMycCs TNpeaIaraercsi pa3MecTHTh
MpPE/JIOKECHHBIC BapHAHTBHI OTBETOB B TPOIMYCKH B TEKCTE.
ConmepXuT  TOJBKO  TEKCTOBYIO  HMHpopmauuio  (6e3
n3o0pakeHuit).  Jlomyckaercss Hajau4he HeNMpaBUIbHBIX
BapHaHTOB OTBeTa JUIs  mepeTackuBaHus (Hampumep,
MepeTacKuBaHWEe JBYX BapHaHTOB OTBETOB M3  TPEX
MPEUI0KECHHBIX )

TTogcTanoBKa 2JIEMEHTOB B
MPOITYCKU B TaOIHIIEe

[Ipy BBIIOJIHEHUWM 3aJaHUsl Ha BCTAaBKy OJJIEMEHTOB B
Tabnmuily  (mepeTackMBaHUE) yualleMycs —IMpeisiaraercs
[pa3MeCTUTh MIPEJIOKEHHbIE ~ BapuUaHThl ~ OTBETOB B
HE3aNOJHEHHbIE SYeWKH TaOJMIIBI MOXKET COAEp)KaTh Kak
TEKCTOBYI0 MH(oOpMaIuio, Gopmynbl, Tak U H300pakeHUS.
He nomyckaercs Halu4yue JMIIHUX BAapUaHTOB OTBETA JUISA
MepeTacKUBaHMs
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Kpoccopn

IIpy  BBINOJHEHMM JAHHOTO 3aJaHUS  IOJIb30BATEIIIO
IIPEJIaraeTCsl 3aHECTH OTBETHI HA IPEIUIOKECHHBIE BOIIPOCHI
B IIyCTbIE A4EeUKH  KpoccBopaa. Bsox  orBeToB
OCYILIECTBIISETCSIC  TOMOIUBIO  MOJCTAHOBKH OyKB,
[PaCIIOJIOKEHHBIX II0J KpoccBopaoM. KpoccBopn He MOXKeET
conepxath 6osee 10 cioB

CopTtupoBka 3JIEMEHTOB
M0 KaTeropusiM

[Ipy BBHIMONHEHWH 3aJaHUS «COPTHUPOBKA DSJIEMEHTOB II0
KaTeTOPHSIM» (3armotHEHWE  TAOJMIBI)  y4alemycs
mpenjaraeTcss  pa3MecTUTh  NPEUIOKCHHBIE  BapUAHTHI
OTBETOB IO HECKOJBKAM KOJIOHKAM TI0 YKa3aHHOMY
kputepuro. He momyckaercs Hajaudue JUIIHUX BapHAHTOB
oTBeTa Ui meperackuBaHus. OOUH M TOT JKE BapHaHT
OTBETAa HENIb3sl MEpPEeTAlUTh B JBE WM OoJiee KOJOHKHU
omHOBpeMeHHO. KOJIOHKM 00s3aTebHO  JIOJDKHBI  MMETh
3aroJIOBKU

10

Boccranosienue
[IOCJIE0BATEIBHOCTH
DJIEMEHTOB
TOPU30HTAIBHOE
BEPTUKAIBHOE

PaccranoBka AJIEMEHTOB 1O  MHOPAIKY.  3ajaHue
MPECTABISET 3JEMEHTHI, PACHOJIOXKEHHBIE Opye 3ad OpyeoM
B CTPOKY (TOPH30HTANIBHO) WK 00UH HOO OpyeuM B CTONOEIT
(BeprukanbHO). [lonmb3oBarenb, MEHsAsI  MX  MECTaMH,
yCTaHABJIMBACT IPAaBHIBHBIA TMOPSIOK. B 3amaHum Moxer
OBITh HECKOJIBKO IOCJIEJIOBATENBHOCTEN - HECKOJBKO CTPOK
win  cronbmoB. CoaepxkaTh MOXKET KaK TEKCTOBYIO
nHGOpMAIHIO, TaK B HOPMYJIBI, U U300pasKeHUS

11

Mo3zaunka

[Ipu BBIIOJIHEHWM  JAHHOTO  33JaHUs  ydalleMycs
npeuiaraeTcsi coOparb W3 TPEACTABICHHBIX YacTed -
¢aitioB  m300pakeHwue. [Ipn 3amycKe 3a1aHUSA
MOJIb30BATEII0  IPEICTAaBICHBl JIBE OOJIACTH:  CJeBa
ABTOMATHYECKH TICpEMEIIaHHbIe (aiiibl, crpaBa - 00JacTh
coopa uzoOpaxeHusi. M3o0pakeHHE MOXKET COCTOATH HE
Oonee yem u3 12 daiinos. Ilpu kiuke mMmoib30BaTeNsl Ha
¢aiin, o moBopaunBaercs Ha 90°. Bee daiinsl HE0GX0IMMO
COeNMMHHUTH JAPYr C JPYroM TakK, YTOOBI CIOXHIIACh
KapTuHKa. B ciyuae ecnu (ailiel cOeMHEHBI BEPHO, OHH
NPUMarHAYMBAIOTCS IPYT K IPYTY

12

[TomuepkuBanue,
3a4epKUBaHUE DJIEMEHTOB

[lpy  BBINOJNHEHWW [AHHOTO 33aJaHHS  TOJH30BATEIIO
npenjgaraeTcss MOAYEPKHYTh WU 3a4ePKHYTh JIIEMEHTHI,
YZIOBJICTBOPSIIOIIME YCIIOBUIO 3a/laHMsi, BBHIOpaB OJIOK C
YepTO W BBIICTUB HEOOXOAMMBIE 3JIeMEHTHL. OTBETHI
MOTYT OBITh MpPEACTABIEHBI B BHJE TEKCTa WIH (OPMYIL
HeoOxoaumMble i momdepkuBaHuss /[  3a4epKUBaHUS
AIIEMEHTHI MOTYT HaXOJUTHCS KaK BHYTPH TEKCTa, TaK U B
Havaje a0O3ama. Bo m30exaHue IOICKAa30K II0JIb30BATEND
JOJDKEH MMETh BO3MOXHOCTh IMOJYEPKHYTHh / 3a4epKHYTh
KaK TIPaBHJILHBIC OTBETHI, TAK M HETIPaBUIIbHBIC.

13

Brigenedue (BeToM

[lpy  BHIMOJNHEHWW [AHHOTO 3aJaHHs  TOJH30BATEINIO
mpeajaracTcsa BBIACIINUTDH IIBETOM DJICMEHTHI,
YJIOBIIETBOPSIIOIINE YCIOBHIO 3aJaHus, BbIOpaB OJIOK ¢
HeO6XO)II/IMI)IM OIBETOM nu BBIICIINB HeO6XO)II/IMI)Ie
sieMeHThl. OTBeTHl MOTYT OBITH MpPEICTAaBICHBI B BHUJIE
TeKcTa Wik GopMyJI, UIH U300paskeHUH.
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14 ~ @unaBopa - AHITMHACKAN Bpimenenue — clIoB  UBETOM. IIpu  3amycke  3aJaHus
KpOCCBOPI MOJIB30BATENI0  MPEACTAaBICHA TaONUIa,  3allOJHCHHAs
OykBamMu. YuameMmycs NpepIaraeTcsi HalTH M BBIIEIUTH
OJIHUM WJIM HECKOJbKUMH (B 3aBUCHUMOCTH OT 3aJaHus)

LBETaMU  CJIOBA  IIO TOPU30OHTAIM U BEPTUKAIU
MaKCUMaJIbHBIN pasmep Tadmuisl 10xX10
15 Bson ¢  kuaBuarypsl [Ipy BBINOJHEHMM 3aJaHUs Ha BIMCBHIBAHME Yy4allUUCA
IIPONYIIEHHBIX 3JIEMEHTOB CaMOCTOSATENIBHO (DOPMYJIMPYET U 3allUChIBAET MPaBHJIbHBIN
B TEKCTE OTBET WJIM 3alOJHSAET IIPOIYCKM B TEKCTE CIIOBOM,
CJIIOBOCOYETAHUEM WIIM YUCIIOM.
16 ABTOMaTHYECKH 3ajaHue IpejaraeT ydalquMmcsi OTBETUTh Ha BOIPOCHI, B
3aII0JIHAEMBIN KPOCCBOPZL  [pE€3YyJIbTaTe IIPAaBWIBHBIX ~ OTBETOB  aBTOMAaTHYECKH

OTKpBIBAIOTCS CJIOBAa B KpoccBopae. Bompockl B 3amanun
MOTYT  coaepaTb Kak TeKCT, Tak u  (opmymy,
n3o0paxkeHue. MakcumanpHOE KOiIMuyecTBO Bompocos - 10.
Bce Bompocsl B KpOCCBOPAE JOKHBI ObITH OTKPBITOI'O THIIA
(BBOJI OTBETA C KJIABHATYPbI), OTBETOM Ha KOTOPBIC TOJKHBI
ObITH 1esible uncna. [Ipy HempaBUIBHOM OTBETE HA BOIPOC -
CJIOBO B KPOCCBOPJI€ HE OTKPBIBACTCS

17 CMexHBIH rpad 3amaHue mpenjaraeT MOJB30BATENI0 OTBETUTH HAa BOIPOCHI.
(aBTOMATHYECKHU B pesynbTaTe mpaBWIIBHBIX OTBETOB MOJIB30BATEIb YBHUJIUT
3aIOTHSIEMBbIH) pucynok. Ilpu 3amycke 3agaHus TOJB30BaTENb BUIUT

pabouyro obyiacTh, B JIEBOM 4YacTU KOTOPOMW IpPEACTaBICHBI
3aJaHus, a CIpaBa - MHOXKECTBO NPOHYMEPOBAHHBIX TOYEK.
KomuyectBo BompocoB - He Oosnee 20. Bompocsr B 3amanuu
MOTYT COJEpXaTh TEKCT WM (GOpPMYyITy U MOTYT OBITH
TOJBKO OTKPBITOrO THNA (BBOJ OTBETa C KJIABUATYPHI),
OTBETOM Ha KOTOpBIE OJDKHBI OBITH Ienble uncna. Ilocme
BBIITOJIHEHHS BCEX SaﬂaHHﬁ, nporpamMmma aBTOMATHYCCKHU
MOCIIEA0BATEIbHO COCJMHUT JIMHUAMH TOYKH, HOMEpa
KOTOPBIX COOTBETCTBYIOT BIIMCAHHBIM OTBETaM

18  Ulenra BpemeHH [Mlpu  3amycke 3amaHWst  MOJH30BATEIIO  BBIBOAUTCS
BpEMEHHasl IIKaJla ¢ HaHeCEHHBIMM Ha HeE€ JaTaMu, IaThl
MOTYT COIIPOBOXIATHECA MOAIINCAMHU, KOMMCHTApPUAMU. HO)I
BPEMEHHOW HIKAJOW HAaXOAATCS HM300paKeHHs, TEKCT, WM

TEKCT c H300paKEeHUSIMH, CHUMBOJIM3UPYIOIIUMHA
OIpeJIeIeHHbIe UCTOPUUYECKUE COOBITHS, 310XH, AaThl. CyTh
3aJa4d - TPaBUJIBHO PACHPEIEIUTh COOTBETCTBYIOIIUE

DJIEMEHTHI Ha BpPEMEHHOU Imikasie. KoiauuecTBo 3iieMEHTOB
[UIA pa3Melenus - He 6bojee 10

19 KacToMHBII HHTEPaKTHB TpeHakephbl MO PEIICHUIO OMOJOTHYECKUX 3a/1a4, 3aaHHsI
Ha BBIBOJI (OPMYIT, HHTEPAKTUBHBIE TECTHI

[Ipu 3TOM B Kaxa0oM ypoke 3amaHuii tuna 1 nomkHo OBITh He Oonee 20% oT Ywcia BceX 3aTaHUit
(TecTOBBIX BOIPOCOB), 3aManuii THIOB 2, 3, 5, 6, 7, 9, 10, 12, 13, 15- ne 6onee 30% wu 3agaHuii THIIOB
4, 8, 11, 14, 16, 17, 18, 19 - ne menee 50%. HeoOxoammo HCIIOJIB30BaTh HE MEHEE 7 Pa3IMIHBIX
BUJIOB 3aJlaHui THra interactive-question u ve meHee 10 pa3jMyYHBIX BUIOB 33aHUN OCTALHBIX THUIIOB.
JUIs  KaxJaoro BHUJAA 3aJaHUN MpeaycMOTpeHbl TuddepeHIIMpoBaHHBIC 3adaHus IS Pa3IuIHBIX
KaTeropuil IKOJIBHUKOB KaKk MUHHUMYM TPEX BapuUaHTOB: CIOXHOTo (A), cpemHeii cioxunoctu (b) u
nerkoro (B). Jlnst 3amanu
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Oco0eHHOCTH OPraHU3auuM KOHTPOJIS 0 y4yeOHOMY Kypcy «buosorus».

JUis KOHTpoJIA M OLEHKM 3HAaHMM M yMeHUH 1o ydyeOHOMy Kypcy «buonorus» B ycroBHsX
JIUCTAHIIMOHHOTO OOYYEeHHs HCIOJNB3YIOTCS pa3jMyHble IHUChMEHHBIE paboThl, KOTOpBIE HE
TpeOylOT pa3BEpHYTOro OTBETa ¢ OOJBIIMMHU 3aTpaTaMH BPEMEHH, a TaKXKE CaMOCTOSATENIbHbIE
IpakTHUYecKhe paboThl € KapTamu, MOpuOOpamMH, MOJACISIMH, JabOpaTOPHBIM OO0OPYIOBAHUEM.
@dopma KOHTPOJIBHBIX H3MEPUTENBHBIX MAaTEPUAJIOB JODKHA KOPPEIMpOBaThb C  aKTyaJbHOU
¢opMOlf  KOHTPOJIBHBIX ~M3MEPUTEIBHBIX ~MaTepHajoB, HCHOJIb3YEMBIX B paMKaX MTOTOBOM
aTTeCTallly 10 OMOJIOTUM B PaMKax €JMHOI0 ITOCY1apCTBEHHOIO IK3aMeHa.

[Ipu nucemennoli npogepke 3HAHUNW 1O TPEIMETY HCHOIB3YIOTCS TaKHE€ KOHTPOJBHBIC PabOTHI,
KOTOpbIe HE TPeOyIOT MOJHOr0, 0OCTOSATENBHOIO MUChMEHHOro OTBeTa. Bee 3amanus nenecoodbpazHo
muddepeHmpoBaTh 1O  YPOBHSM  CJIOXHOCTH  (0a30BblIif, TOBBIINICHHBI W BBICOKHIi), YTO
MO3BOJIUT OOYYAIOIIUMCSI BBIMOJHATH UX C Y4ETOM CBOMX HHIUBUIYaTbHBIX OCOOEHHOCTEH.
Crnenuduueckoii  ¢GopMOH  KOHTpONSL — sABISETCS  padboma ¢ npubopamu,  1aOOPAMOPHLIM
obopyoosanuem, mooenimu. OCHOBHAs 1e€Jb OSTUX MPOBEPOUHBIX pPA0OT: OMNpEeJesieHne YPOBHS
pa3BUTHS YMCHHH NIKOJIBHHKOB padboTaTh C OOOpYJAOBaHHEM U TIPOBOJUTH JKCIECPHUMEHTAJIbHBIC
WCCIIEIOBaHMS U OMKCAHUS B YCIOBHUSIX BUPTYyaJbHON 1a00paTopuu, MJIAHUPOBATh HAOIIOJCHHE WU
OITBIT, BECTH CAaMOCTOSITEIILHO TIPAKTHYECKYIO paboTy.
3amaHue MOKET CUMTATbCA BBINOJIHEHHBIM, €CIM 3allCAaHHBIN/BHIOpaHHBI OTBET COBMAAAET C
BEPHBIM OTBETOM. 3aJlaHUsi MOTYT OIICHUBAThbCs Kak 1 Oayjiom, Tak ¥ OOJBIIMM KOJUYECTBOM B
3aBHUCHMOCTH  OT YpPOBHS CIO)KHOCTH  3aJaHus, oT KOJHMYECTBA
BBEJICHHBIX/BEIOPAHHBIX OTBETOB, OT THITA 33JIaHUSI.

Hopmwi oyenok 3a éce 8udvl npogepounvix pabom

o «5» — YPOBCHB BBLIIIOJIHCHUA Tp€6OBaHI/II71 3HAYUTECIIbHO BBHIIIC YAOBJICTBOPUTCIBHOIO:

®OTCYTCTBUE OIIMOOK, KAaK IO TEKyIleMy, Tak U [0 HpeAblaylieMy Y4eOHOMY Marepuaiy,
e He OoJiee OHOTO HEJJOUEeTA.

oy — YPOBCHDB BbIIIOJIHCHUSA TpeGOBaHI/Iﬁ BBIIIC YIOBJIICTBOPUTCIILHOTO:

e Hasinuue 2-3 omuOoK WK 4-6 HETOYETOB MO TEKYIIEMY YYCOHOMY MaTepHay, He Ooee 2
OIMOOK UK 4 HEJ0YETOB IO MPONIEHHOMY MaTepuay;
® 1ICII0JIb30BaHKE HEPAIlMOHAIBHBIX TPUEMOB pEIlIeHUs] yUeOHOH 3aJauu.

® «3» — 10CTATOYHbII MUHMMAJIbHBII YPOBEHb BBINOJIHEHUS TPeOOBaHUI, MPEIbABISIEMbIX K KOHKPETHON
pabore:
e He Oosee 4-6 omnbok unu 10 HeTO4EeTOB MO TEKyIIeMy Yy4eOHOMY MaTepHaiy;

eHe Oonee 3-5 ommbok wim He Ooyee 8 HETOYETOB MO MPOIEHHOMY y4eOHOMY MaTepuaiy.
® «2» — YpOBEHb BHITIOJHEHUS TPEOOBAHMIA HIKE YIOBIETBOPHTEIHHOTO:

e Hannuue 6osee 6 omnobok uan 10 HeOUETOB MO TeKyIEMy MaTepuany; 6oiee 5 ommubok
i Oosee 8 HeTOYETOB 1O MPOHACHHOMY MaTepHaIy.
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KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIBI 110 BUOJIOT'MU (npumepbI)

1. BbiOpaTh OAUH WM HECKOJIbKO NPABUIBHBIX OTBETOB H3 MPeAJI0KEeHHBIX
BApPUAHTOB.

A. BaKOHOMepHOCTI/I nepeaayn HaCJICACTBCHHBIX ITPU3HAKOB U3Yy4acT...

Tun BapranToB oTBeTOB: Bridepute amnement (TekcToBble, ['paduueckue, KomOMHUpOBaHHEIE)
BapuaHTbl 0TBETOB:

1) I'eneruka 2) Cucrematuka

3)AnTtponosiorus 4) buoxumus

b . Bce )xuBble OpraHu3Mbl UMEIOT:
1) spo B KJIETKE;

2) CIocOOHOCTH K (POTOCHHTE3Y;
3) KJIETOYHOE CTPOECHHUE;
4) HEpBHYIO CUCTEMY.

B.BriGepute nBa BepHBIX OTBETa W3 MATH W 3alHIIUTE UUGPBI, MMOA KOTOPHIMH OHU
YKa3aHBbI.

B. U3 npuBeacHABIX GOPMYITHPOBOK YKAKUTE TIOJIOKEHUS KICTOYHOU TCOPHUH.

1) OmiogoTBOpEHNE — 3TO MPOIECC CAUSHUS MY>KCKOH M KEHCKOH TaMer.

2) Kaxxnas HOBast JouepHsis KJIeTKa 00paszyeTcsi B pe3ysbTaTe JeJIeHUs MAaTePUHCKON. 3) AenbHble
TEHBI B MPOIECCE MUTO3a OKA3BIBAIOTCS B PA3HBIX KIIETKAX.

4) Pa3BuTHE OpraHu3Ma ¢ MOMEHTA OIUIOJJOTBOPCHUS SHIEKICTKH 10 CMEPTH OpPraHU3Ma Ha3bIBalOT
OHTOT'€HE30M.

5) Kietku Bcex opraHu3MOB CXOJIHBI 10 CBOEMY XUMUYECKOMY COCTaBY M CTPOCHHUIO.

2. 3anoJHUTHL TPONYCKH B  TeKcTe, BbIOPaB OAMH M3  BapHAHTOB  OTBETOB,
NpeICTABIIEHHBIX B BHAe Bbinajawmero cnucka. ( IMoacraHoBKa 3JieMEHTOB B TNPONYCKH B
TEKCTe)

«OTnuune pacTUTENbHOM KIETKM OT JKMBOTHOM». BCTaBbTE IMPOIYILEHHbIE TEPMHUHBI U3
MPE/UIOKEHHOTO TEepPeuHs, HUCMONb3ysd [uld 3Toro HudpoBble 00O3HAYEHMS. 3alMIIUTE B TEKCT
(Pl BHIOPAHHBIX OTBETOB, a 3aTeM IOJIYYUBINYIOCS IOCICIOBATENLHOCTh IH(P (10 TEKCTY)
BITMIINTE B IPUBEAEHHYIO HIDKE TaOIHILy.

OTJINMYUE PACTUTEJLHOM KJIETKH OT )KUBOTHOM

PacturenbHas KieTka, B OTIMYME OT >XKMBOTHOM, MMEET KpPYIHbIE (A), xoTopeie 'y
CTapbIX KIIETOK (b) u BbITECHSAIOT AIpO KIETKM U3 IEeHTpa K & obonouke. B
KJIETOUHOM COKE MOTYT HaXOIUThCS (B), xoTopble TpUAAIOT €l CHHIOK,
¢uoneroByto, MaJIMHOBYIO OKpacKy u ap. O6onouka pacTUTEIbHOU KIIETKU
MPEUMYIIECTBEHHO COCTOUT U3 T).

IMEPEYEHb TEPMWHOB:

1) xyopormiact 2) BaKyoJlb 3) IUTMEHT 4) MUTOXOHAPUS

5) cnuBaroTCs 6) pacnagaroTcs  [7) IEJUTI0I03a 8) Tirroko3a

3.BoccTraHoB/IeHHE IPABWIBHOM MMOC/I€10BATEIbHOCTH.

3aZIaHI/IH 0a30BOr0_YPOBHSI — COCTABHUTHL IOCJI€I0BATEIbHOCTL H3 3-X_3JIEeMEHTOB OTBETOB
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Ycemanosume, 6 kaxoii nociredosamenvHocmu 00pazyiomcs CMpYKmMypvl MOJEK)Ibl OenKa:
1) monunenTuaHas HENb

2) K1yOOK WiIH Ti100yna

3) nonunenTUAHAs COUPAIb

4) cTpyKTYypa M3 HECKOJIBKUX CYOBhETUHHUIL

Ycemanosume, 6 kakotl nociedoeamenbHOCMU NPOUCXOOSAM NPOYECCL MUMO3A!
1) PacxoxxieHne ceCTpUHCKUX XpOMAaTH/I.
2) Criupanu3anusi XpoMOCOM.

3) O6pa3oBanue MeTtadazHON TIIACTUHKH.

3aganue OTHOCUTCSI K TOBBIIIEHHOMY CJI0KHOCTH __ (COCTABUTH
10CJIeI0BATEJILHOCTL X 6 U 00J1ee OTBETOB)

Ycmanosume nocnedosamenvnocms cmaouii 8 JICUSHEHHOM YUKAE 3€1EH020 MXd, HAYUHAs
npopacmanus.  CHOpbL. 3anuwume 6 mabauyy — coomeemcmeyuLio
noc1e008amenbHOCHb UUQPP:

1) pa3BuTHE TUCTOCTEOETHEHOTO PACTEHHS 2) CO3pEBAHUE

CIIOp B CIIOPaHTUU

3) mpopactanue ciopsl U 00pa3oBaHKUE MPOTOHEMBI

4) oOpa3oBaHUE TaMET U OILJIOJIOTBOPEHUE

5) hbopMupoBaHKE MOJIOIOTO CIIOPO(UTA U3 3UTOTHI

YPOBHIO

Ycemanosume nocnedosamenvnocms npoyeccos, npoUCXoo0auux 6 Xxooe Meuo3a:
1) pacronioskeHue map roMOJIOTHYHBIX XPOMOCOM B 3KBATOPUAIBHON TIIOCKOCTH
2) KOHBIOTAIHS, KPOCCHHTOBEP

3) pacxoKIeHHe CECTPUHCKUX XPOMaTH]L
4) oGpa3zoBaHMe raJOUHbIX SAEp C OHOXPOMATUIHBIMU XPOMOCOMaMHU 5)
PACXOKIACHUC TOMOJIOTUYHBIX XPOMOCOM

4, ITogcTaHoBKa 3JIEMEHTOB B IMMPOMMYCKH B TCKCTC.

ﬂOl’lOJZHume CX@My:
OO061mas ouoorus

Yuenue o ? ['eneruka ? Monexynsip  ?
KJIETKE Hast
OuoI0rus
? buonorus  Usmenuugocm Y mydiieHue ? Y4enue o
pa3sBUTHS b nopoJ POMCXOXKE
TKaHEeH u KHBOTHBIX U HUY KU3HU
HAC1e0CmMEeHH COPTOB
ocmb pacTeHui
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