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|.INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YYEBHOI'O IIPEJIMETA, KYPCA

(YIJIVBJIIEHHBIH YPOBEHb)

HEHHOCTHBIE OPUEHTHUPBI COAEP) KAHUSA KYPCA BUOJIOT'HA
B nporecce ocBoeHUS Kypca yUYalIuicsl MOIyYUT BO3MOKHOCTh MPHOOPECTH MO3HABATEIbHbIE IEHHOCTH:

e YMCHUE KPUTHYECKU OLICHUBATh MH(MOPMAIHIO O ACSTESILHOCTH YeJIOBEKAa B IIPUPO/IC, MOIyIaeMYIO U3 Pa3HbIX HCTOYHHUKOB;

e BJIAJCHHUC OCHOBHBIMU MCTOJaMH HAYYHOT'O ITO3HAHUS, UCITOJIb3YyCMbIMHU ITPHU 6I/IOJIOFI/ILICCKI/IX HNCCIICAOBAHUIAX KUBBIX O00OBEKTOB U
9KOCHCTEM: ONMCaHNE, U3MEPEHHUE, TPOBEACHNE HAOIIOICHUIA;

e BJIAJICHUE HABBIKAMH [O3HABATEIbHOW, YUYEOHO-HCCIIEIOBATEIILCKOW W ITIPOCKTHOM MJESATEIIbHOCTH, HABBIKAMH pa3peIICHUsS
npoOiewm;

e CIIOCOOHOCTH M I'OTOBHOCTBL K CaMOCTOATCIbHOMY ITOHMCKY MCTOJOB PCHICHHUS MNPAKTHYCCKHUX 3aaad, IMPUMCHCHHUIO PA3JINYHBIX
METOJO0B MO3HAHUS;

e BJIQJICHHUC HaBbIKaMU [MO3HaBaTCILHOU pe(bﬂeKCI/II/I KaK OCO3HaHHs COBCPIIACMBbIX I[CI\/IICTBI/II\/’I U MBICJIIMTCIIBHBIX MPOLUCCCOB, UX
PpPE3YyIbTaTOB U OCHOBaHHﬁ, T'paHHUI] CBOCTO 3HAHHWA M HE3HAHUWS, HOBBIX ITO3HABATCIIBbHBIX 3a1a4 U CPCACTB UX JOCTHUKCHUS

HPaBCTBCHHbLIC IHMEHHOCTH.

e CIIOCOOHOCTH AHAJIU3UPOBATh U OIICHUBATDH IMOCIICACTBUA NCATCIBbHOCTHU YCJIIOBEKA B ITPHUPOJIC,

e (dopmMupoBaHue YOESKICHHOCTH B HEOOXOIUMOCTH COOJTIOACHUS S TUYECKUX HOPM U DKOJIOTUYECKUX TPEOOBAHUU IIPH ITPOBEIACHUN
OHMOJIOTUYECKHUX UCCIICTOBAHUIA;

KOMMYHHKATHBHbIE IIEHHOCTH:

e BJIQJICHUE SI3BIKOBBIMH CpEJICTBAMU — SICHO, JIOTHYHO W TOYHO WH3JIaraTh CBOIO TOYKY 3PCHHs, HCIIOJIB30BaTh aJCKBATHBIC
SI3BIKOBBIEC CPEJICTBA;

e YMCHHE MPOJAYKTHBHO OOIIATHCS U B3aMMOJCHCTBOBAThH B IPOIECCE COBMECTHOM JIEATEIbHOCTH, YUYUTHIBATh MO3UIUHU JIPYTOro,
3¢ dpexkTuBHO pa3periaTh KOH(MIUKTHI.

I[Iporpammoii mpeaycCMOTpPEeH HWHTSTPUPOBAHHBIN IOAXO0J K OOYYCHHUIO C TMPUBJICYCHHUEM WH(GOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHH W HWCHOJIb30BAHUEM YYEOHO-METOAUYECCKHUX KOMIUICKTOB cepuu «HaBurarop», KOTOpbIE NO3BOJISIOT peain30BaTh
JIMYHOCTHO-OPUCHTUPOBAHHBIN MOJIX0JI K OOYYCHHUIO MyTEM CO3JIaHHsI WHIUBUYaJIbHBIX 00pa30BaTEIIbHBIX TPACKTOPHH.

PE3YJBTATBI OCBOEHUA KYPCA BUOJIOTI'MH

B cooTrBeTcTBHU C Tpe60BaHI/I}IMI/I (Deﬂepa.]'ILHOFO TroCy1apCTBEHHOT O O6p&30BaTeJ'H>HOFO CcTaHAapTa CpCAHCTO (HOHHOFO) O6IJ.[€FO
O6pa30BaHI/IH K pe3yjibTaraM OCBOCHUA OCHOBHOM O6p330B3T6J'IBHOI>i oporpaMmbl K OKOHYAaHHUIO  OJWMHHAAIATOIO  KJIacCa y Yy4YallluXcCs
HeO6XOI[I/IMO CCI)OpMI/IpOBaTB MHUPOBO33pPCHUC, OTBCHAOIICC COBPCMCHHOMY YPOBHKO Pa3BUTHUSA HAYKHU U O6IJ.I€CTB€HHOI>1 IPAaKTHUKH,



00IIIeYeIOBEYECKUM IIEHHOCTSIM U HJieajiaM IPakKIaHCKOTO OOIIECTBa; OCHOBBI CAMOPAa3BUTUS U CAMOBOCITUTAHUS; HABBIKHU COTPYJIHUYECTBA
CO CBEPCTHUKAMH, JETbMH MIIQJIIETO BO3pacTa, B3POCIBIMU B 00pa30BaTEIILHOMN, OOIIECTBEHHO ITOJIC3HOH, y4eOHO-HCCIIeI0BATEIIHCKOM,
MPOSKTHOU M IPYTUX BHUIAX JCSATEIHBHOCTHA; TOTOBHOCTh U CIIOCOOHOCTh K OOpPA30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKCHUU
BCEH JKM3HH; CO3HATEIIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa3oBaHUIO KaK YCIIOBHIO YCHENTHOW MPOdECCHOHATIBHONW M OOIIECTBEHHOU
nesiteIbHOCTU. [IIKONMBHUKH JTOJDKHBI OCBOUTH MEXKIIPEAMETHBIC TOHSTHUS W YHUBEpPCAIIbHBbIC Yy4YeOHBbIE JCHCTBUS W HAYYUTHCS WX
WCIIOJIb30BAaTh B YYCOHOW U TIMO3HABATCJIBLHOW [ASITECILHOCTH, a TakXe yMeThb (QOpMHUpPOBATh W PEaAIM30BBIBATH HHIMBUIYaTbHBIC
o0pa3oBaTeibHbIE TPAEKTOPUH.
B npeameTHoii o01acTH NpH yri1y0JIeHHOM M3YUY€eHHU M ITPE/IOIaracTcs:

e (GopMHpPOBAHUE CHCTEMBI HAyYHBIX 3HAHUU 00 OOMHUX 3aKOHOMEPHOCTSX, 3aKOHaX, TCOPUSX COBPEMEHHOW OHOJIOTHYCCKOU
HayKH,

e (QopmupoBaHME yMEHUN HCCIIECAOBATh W aHAJIMU3UPOBATH OHMOJIOTUYECKHE OOBEKTBI M CHCTEMBbI, OOBSICHSITH 3aKOHOMEPHOCTH
OMOJIOTUYECKHUX MPOIIECCOB U SIBJICHUN, MPOTHO3UPOBATH MOCIICACTBUS 3HAYUMBIX OMOJIOTHYECKUX UCCIICTOBAHUM;

e OBJIAJICHUE YMEHUSIMH BBIJIBUTATh TUIMOTE3bl HA OCHOBE 3HAHUU OO OCHOBOIIOJIArarolIUX OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX U
3aKOHAaX, O MPOUCXOXKICHUH U CYNTHOCTH KU3HH, IIPOBEPSATHh BBIABHHYTHIC T'HITOTE3bI YKCIICPUMEHTAIIBHBIMHU CPEJICTBAMU, (POPMYITUPY ST
eJIb UCCIJICTOBAHMS;

e OBJIQJICHUE METOJAaMH CaMOCTOSITEIbHOM TMOCTAaHOBKHA OHWOJIOTHYECKHX OKCIIEPUMEHTOB, OITMCAaHWs, aHaliu3a W OIICHKH
JIOCTOBEPHOCTH TTOJIy4E€HHOTO pe3yJibTara.

B nporiecce n3ydeHus Kypca TakKe 0KUAAETCS TOCTHKEHUE CIEIYIOINUX JJUYHOCTHBIX PE3YyIbTaTOB:

e IlposiBneHHE YyBCTBa POCCHHUCKOM T'pakKIaHCKOW UJICHTUYHOCTH, MAaTPHOTHU3MA, JJIOOBU M yBakeHUs K OTedecTBy, YyBCTBa
ropJI0CTH 3a CBOIO PosinHy;

e OTBETCTBEHHOE OTHOUICHUE K yueOe, TOTOBHOCTh U CHOCOOHOCTh K caMOOOpa30BaHUIO;

e (opmupoBanue MOTHBALIUU K OOYUYECHHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOOpY Oyay1ieii npodeccuu;

e CIIOCOOHOCTBH CTPOUTH UHAUBUIAYAITBHYIO 0Opa30BaTEeIbHYIO TPACKTOPHIO;

e (opmupoBaHue 1IEJIOCTHOTO €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS;

e COOJIIO/ICHUE TIPABWII OBEJICHUS B IIPUPOJE;

e yMEHHE peajin30BaTh TEOPETUUECKHUE MTO3HAHUS HA MPAKTUKE;

e CIIOCOOHOCTH MPU3HABATH COOCTBEHHBIC OIITUOKH U UCTIPABISITh UX;

e YMEHHUE apryMEHTHPOBAHHO U OOOCHOBAHHO OTCTAaMBaTh CBOIO TOYKY 3PCHUS;

e KPUTHUYHOE OTHOIICHUE K COOCTBEHHBIM IMOCTYITKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a UX PE3yJIbTaThI;

e YBaXHUTEJILHOE U JIOOpOKeIaTeJIbHOE OTHOIIEHUE K JAPYTUM ITFOISIM;

e yYMEHHE CJIyHIaTh U CIBIIATH JAPYTUX, BECTH JJUCKYCCHUIO, OTIEpUPOBaATh (paKTaMU.

I[OCTI/I)KCHI/IC JIMYHOCTHBIX  PE3YJIbTATOB OLNCHHUBACTCA HaA KAa4YCCTBCHHOM YPOBHC (663 OTMCTOK). C(l)OpMI/IpOBaHHOCTL



METarpeIMETHBIX U MPEAMETHBIX YMEHUH OLIEHUBAETCs B OaisiaXx Mo pe3yabTaTaM TEeKYIIEero, TEMaTUYE€CKOTO U UTOTOBOTO KOHTPOJIS, a
TaK>Ke MO pe3yJIbTaTaM BBIINOJHEHUS JIA0OPATOPHBIX U IIPAKTUYECKUX PAOOT.

MeTanpeaAMeTHBIMM Pe3yJdbTATAMM OCBOCHHUS Kypca OMOJIOTUHU SBIISIIOTCS:

e OBJIAJACHHC COCTAaBIIAHOIINMUAU HpOCKTHOﬁ " I/ICCJICI[OB&TCJ’ILCKOﬁ ACATCIIBHOCTHU 110 HN3YYCHHIO O6IJ_II/IX 6I/IOJIOI‘I/I‘-ICCKI/IX
3aKOHOMEPHOCTEN, CBOMCTBEHHBIX KUBOU IPUPOJE;

e YMCHHC CaAMOCTOATCIIbHO OIIPCACIISATh HCJIN U COCTABJISATH ITJIAHBI,

e YMEHHE CAaMOCTOSITEJIFHO OCYIIECTBISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh YUSOHYIO U BHEYUEOHYIO (BKJIIOYasi BHEIIKOJIBHYIO)
ESATEIBHOCTD;

e YMEHHE MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUISI JOCTHKEHUS LEJICH;

e YMEHHE BbIOMpPATh YCIICIIHbIE CTPATErUH B PAa3JIUYHbBIX CUTyaIlUsAX;

e YMCHHC OCYHICCTBIIATH CaAMOCTOSATCIbHYIO PIH(pOpMaIII/IOHHO-H03HaBaTeIII)HyIO ACATCIIBHOCTDL, BKJIIFOYAsi YMCHHUEC OPUCHTHUPOBATHCA
B Pa3JIWYHBIX HMCTOYHHUKAX HMH(POpPMALMH, KPUTHYECKHU OILIEHUBATh U HUHTEPIPETUPOBATH HMH(POpPMAIIMIO, NOJYyYaEMYIO U3 Pa3IUYHBIX
HNCTOYHHUKOB.

Il. Coneprxanue yueOHOTO mpeaMeTa, Kypca

BBEJIEHHUE (1 4)

Mecto kypca «O061iasi OGUOJIOTHUS» B CUCL -.... __.2CTBEHHOHAYYHBIX HUCIUIIINH, a TaKXKe cpeu Ouojiorundeckux Hayk. Llens u
3a/lauM Kypca. 3HaueHue MpeamMera JJisi IOHUMaHUs €IMHCTBAa BCEro >KUBOT'0, B3aUMOCBSI3U BceX yacter 6uocdepsnl 3emun. Cucrema
’KMBOM pupoibl. [lapcTBa )KUBOU NIPUPOIBI.

Paznen 1 buosorusi kak Hayka. MeToasl Hay4Horo no3nanus (6 4)
Tema 1.1 KPATKASA HCTOPUSA PASBBUTHUSI BUOJIOT'UH (2 4)

CtpyKkTypa OMonorum Kak Hayku. Hayku o >KuBOM mpupoe, ux KiaccuuKkaius 1Mo oObeKTaM HCCIIEI0OBaHUS, U3y4aeMbIM
OPOSIBJICHUSIM KU3HU; KOMIUICKCHBIC HAYKHU U UX ITPAaKTUYECKOe 3HaueHrue. CucreMaruka U €€ IMMPUHIUIIbI. DBOJIOIIMOHHOE YUECHUE
U 3Talbl €0 CTAHOBJIECHUS. DTaIlbl pa3BUTUs OMOJIOrUU. BKi1asa OT/IeIbHBIX YUYEHBIX B pa3BUTUE ONMOJIOTHH KaK HAYKH.

Hemoncmpauyusa. buorpadum m nmoptperbl (M300pa’keHMs1) YUYEHBIX, BHECIIMX BKJIaJI B CTAHOBJIEHHE U Pa3BUTHE OMOJOTUU KaK
HayKH.
INPEAMETHBIE PE3YJbTATHBI OBYUEHUSA
Yyuamuecs J0JKHbI 3HATH:

e oOmpeereHnue OMOJIOTUH KaK HAYKH;



e OCHOBOITOJIO)KHUKOB OMOJIOTHHM KaK HayKH, OCHOBOIIOJIO)KHUKOB Hay4YHOM (3aItajiHoOi) MEIUIIMHBI, aHAaTOMUH, (PU3UOJIOTUH;
e CcoO3JaTeyey KJIETOYHOU TEOPpUU;
e CoO37aTeyIeii COBPEMEHHOT'O BOJIIOIIMOHHOTO YUYEHHS U ITAITbl €r0 CTAaHOBJICHHUS;
e BKJIAJ OTEUYECTBEHHBIX YUYCHBIX B Pa3BUTHE OMOJIOTUU KaK HAYKH;
e KJIacCU(PUKAIUIO OMOJIOTHYECKHUX HAYK;
e OCOOCHHOCTH OTACIBHBIX OMOJIOTHUYECKUX JUCIHUIUIMH B CUCTEME OMOJIOTHH KaK KOMIIJIEKCHOW HAYKH;
e 3HaYCHHE OMOJIOTHUM KaK HAayKH.
Yyamuecs 10KHBI YMeTh:
e KJIacCH(UIIMPOBATH OMOJIOTHUYECKUE HAYKH;
e OIICHUBATh BKJIAJ] OTACIIFHBIX YUEHBIX B pa3BUTHE ONOJIO- THH;
e XaaKTEpPH30BaTh POJb OMOJIOTUH B (DOPMUPOBAHUU COBPE MEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPA.

Tema 1.2 CYIIHOCTH )KU3HHU U CBOMCTBA KHBOTO (2 u)

JKusznp kak oOlieHayyHoe U Ouosiorndyeckoe noHstue. OnpeneneHus Xu3HUu. XUMHYECKUN COCTaB U KJIIETOYHOE CTPOCHHE
OpraHu3MoB, Hacesomux 3emyro. OOMEeH BEIIeCTB M caMoperyisiiuuss B Ouojiormdeckux cucremax. CaMOBOCIPOU3BEIAECHHE;
HAaCJIeJICTBEHHOCTh M U3MEHUYHMBOCTh KaK OCHOBa CYIIECTBOBaHUS >XHUBOW Martepuu. Poct m pazButue. PazgpaxumocTts; GOpMbI
n30upaTeIbHON peakuu OPraHU3MOB Ha BHENIHHE BO3JAEHUCTBUSI. PUTMHUYHOCTH NPOLIECCOB KU3HEAESITECIBHOCTH; OMOJIOTUYECKHE
pUTMBI M UX 3HadeHue. JIMCKPEeTHOCTh JKHBOrO BEIIeCTBAa M B3aMMOOTHOILIEHHWE YacTH M IEeJoro B OuOocHUCTEMax.
DHEPro3zaBUCUMOCTb )KHUBBIX OPraHU3MOB; (DOPMBbI TIOTPEOIEHUSI SHEPTUU.
emoncmpayun. CBoOWMCTBa )XUBOTO (AHUMAITHH ).

INPEIMETHBIE PE3YJIbTATBI ObYYEHUSA
Yyammecss 10JIKHBI 3HATE:
e ONpEJIEeJICHUE )XU3HU;
e CBOICTBA )KHUBBIX CUCTEM;
e OCOOEHHOCTH MPOSIBJIEHUS PA3JIUYHBIX CBOMCTB KHUBOTO.
Yyamuecs X02KHBI YyMETh:
e J1aBaTh OIIPEAECIICHUE )KU3HU;
e IIPUBOAUTH NPUMEPHI IPOSBIEHUI CBONCTB )KUBOTO.
METAIIPEIMETHBIE PE3YJIbTATBI OBYYEHUSA
Yuyamuecs 10JIKHbBI YMEThb:
e paboTraTh ¢ yUeOHHUKOM, COCTAaBISITh KOHCIIEKT naparpada;
e pa3padaThIBaTh IIAH-KOHCHEKT TEMbI, UCIOJb3Ys pa3Hble HCTOUYHUKH UH(MOpMAILIUH;
e TOTOBHUTH YCTHBIE COOOIICHUS U pedepaThl Ha 3aJaHHYIO TEMY;



e JIOJIB30BaThCiA IIOMCKOBBIMU CHUCTCMaMH HHTepHeTa.

Tema 1.3 YPOBHH OPTAHU3AIINN KUBOM MATEPMH. METObI BUOJIOTUH (2 u)
VYpoBHU OpraHU3alUU >KUBOU Ipupoabl. Mepapxusi ypoBHeW. MeToabl MO3HAHUS >XUBOW IMPHUPOABI U UX OCOOCHHOCTH.

DTanbl HAYYHOTO HcciieqoBanus. [Ipubopkl u anmapaThl AJ1s1 OMOJIOTMYECKUX UCCIICAOBAHUM.

emoncmpayusa. YpoBHU OpraHU3allMU )KUBOU MaTepuu (aHUMaIusl).
Jlabopamopuvie u npakmuueckue padomoi

Mukpockonusi Kak MeToJ OHOJIOTrMYECKOTO HCCIIeNOBaHUsI (BUPTYaJIbHO M C HATypaJlbHBIMHU CBETOBBIMH MHKPOCKOIIAMU U
nperaparamu).
HNPEIMETHBIE PE3YJIbTATBI OB YUEHUSA
Y4yamuecs A0JKHbI 3HATH:

e ONpeaeneHrne ypOBHEN OpraHu3aluu >KUBOU IIPUPOIBI;

e YPOBHH OpraHU3allUH KUBOU IPHUPObI;

e HEpapXHI0 YPOBHEN OpraHu3aIny;

e METOJbl MO3HAHUS )KUBOUW NPUPOIHI;

e DTalbl HAYYHOI'O MCCIEIOBAHUS.
Yuauiuecs 10J5KHbI YMETh:

e pacrpenensiTb ypOBHU OPTaHU3aLUHN )KUBOW IIPUPOABI B COOTBETCTBUH C UX NEPaAPXUEH;

e I[PUBOJAMUTH NIPUMEPHI MIPOSIBJICHUH CBOMCTB KHUBOT'O HA PA3HBIX YPOBHAX;

e COCTaBJISITh IJIAaH HAYYHOT'O UCCIIENOBAHUS U NIPOBEACHUS OMOJIOrMUECKOT0 AKCIIEPUMEHTA.
METAIIPEIMETHBIE PE3YJIbTATBI ObBYYEHUSA
Y4yamuecs A0JKHbI YMeETh:

e paboTtaTk C pa3sHbIMU UCTOYHHUKAMU HH(MOPMaIINH;

e [I0JB30BATHCA IIOUCKOBBIMU cuctemaMu MHTepHeTa.

Ocnoenvie nonamua. buonorus. Xuznb. OCHOBHBIE OTJIMYUSA >KHUBBIX OPraHU3MOB OT OOBEKTOB HEXKHWBOW HpUPOAbI. YPOBHHU
opraHu3zaliu >KUBOH MaTtepunu. OOBEKThI U METOAbl U3YUYEHUS B OHOJIOTHH. MHOTOOOpa3ue KUBOro Mupa.
Mesicnpeomemmnuoie céazu

Heopeanuueckasn xumus. XMMHUUECKHE 3JIEMEHTBI nepruoandeckor cucremsl /. M. MeHnaeneeBa nu nX OCHOBHBIE CBOMCTBA.

Opzanuueckas xumus. OCHOBHBIE TPyl OPraHUYECKUX COCIUHEHUM.

Acmpornomus. Opranmszanus IlaHeTHbIX cucTeM. CoJlHeYHas cucrema; ee cTpykrypa. Mecro muaHersl 3emist B ColHE4YHOM
CHUCTEME.

Hcmopua. Kynerypa 3anannoit EBponsl konna XV — nepBoii nosoBuHsl XVII B. KynbTypa nepBoro nepmuoaa HOBOMl HCTOPHUH.
Benukue reorpaduydeckue OTKPBITHS.



Paznea 2 Kaerka (30 1)
Tema 2.1 HCTOPUSA N3YUYEHUA KJIETKU. KIETOYHAS TEOPHUA (2 v)

Krnerka kak cTpyKTypHas W (GyHKIUOHAIBHAS €IUHHUIA >XUBOTO. McTopuss u3lydeHHs KiIeTKu. lIpokapuorwueckass u
aykapuoTHdeckasi kieTku. CBoMCTBa KJIETOK, MHOroo0pa3ue KJISTOK YeJIOBEYeCKOTo opraHui3ma. lIpuHImnuaibHas cxema
ctpoeHus kieTku. Llurtonorus kak Hayka. CBsi3b IIUTOJIOTUHU C APYTUMH HayKaMu. KiieTouHast Teopusi © €€ OCHOBHBIE TTOJIOKEHUS.
Bkman P. I'yka, A. JleBenryka, P. Bpoyna, K. bspa, M. lllneinena, T. llIsanna u P. BupxoBa B HU3y4Ye€HHE KIIETKH H
CTAHOBJICHHUE KJICTOYHOMW TCOPUH.

Hemoncmpayun. llpuHIUOUAIBHBIE CXEMbl YCTPOMCTBA CBETOBOTO UM DJICKTPOHHOIO MHKpoOckomna. Mojenu KIIETKH.
MukpornpenapaTtbl KJIETOK PACTEHHM, >XUBOTHBIX W OJHOKJIETOYHBIX TpHOOB. Marepuasbl, pacCKa3bIBaroliue o Ouorpadussx
YY€HBIX, BHECIIIUX BKJIAJ] B pa3BUTHE KJICTOYHOM TEOPHUH.

NPEIMETHBIE PE3YJbTATHBI OBYUEHUS
Yuyamuecs A0JI’KHbI 3HATh:

e CTPOCHHE MPOKAPHUOTHYECKOU KIICTKH;

e MHOTOOOpa3ue MPOKapHoOT;

e CTPOCHHE DYKAPHUOTHUUYECKOU KIIETKU;

e MHOTOOOpas3ue PyKapuoT;

e KJIETKH OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB;

e OCOOEHHOCTH PACTHUTEIBHBIX U )KUBOTHBIX KJICTOK;

e TI0JIOKEHMUSI KJIETOYHOU TEOPUU CTPOCHUSI OPraHU3MOB.

Yuyammuecs J01KHbI yMeTh:

e padoTaTh CO CBETOBBIM MHUKPOCKOIIOM;

e ONUCHIBATh KAPTUHBI, BUAUMBIEC B CBETOBOI MUKPOCKOII.

Ocnognvte nouamua. Kierka. Iuronorusi. IlpokapuoTsl: OakTepuu W CHHE3ECJCHBbIE BOJOPOCIH (LIMaHOOAKTEPUH).
DyKkapuoTHYecKasl KJIeTKa; MHOrooOpasue »SyKapUOT; KJIETKH OJHOKJIETOYHBIX W MHOTOKJIETOUHBIX OpraHu3dmMoB. OcoOEHHOCTH
pacTUTENbHON U )KUBOTHOMU KJIETOK. [lomokeHust KIIeTOYHOU TEOPUU CTPOCHUSI OPraHU3MOB.

Tema 2.2 XUMHAYECKHA COCTAB KJIETKH (2 )

DJIEMEHTHBIH COCTaB KJICTKH. PaCHpOCTpaHeHHOCTB 9JICMCHTOB, HMX BKJIaJd B 06pa30BaHHe JKUBOM MaTCpunu M 00OBEKTOB
HE>XXHUBOU IIpUpOAbI. MaKpOSJ'IeMeHTBI n Uux KJ'IaCCI/I(I)I/IKaL[I/ISI, MHUKPOIJIECMCHTHBI, YIIBTPAMUKPO3JICMCHTHBI; UX BKJIA/ B O6p&30BaHI/Ie
HCOPraHUYCCKUX U OPraHUYICCKHUX MOJICKYJI KUBOT'O BCIIICCTBA.

ﬂejnoucmpauu}l. Cxema (I[I/IarpaMMa) pacipceaAciaCHUs XUMHUYCCKUX 3JICMCHTOB B HEXXHUBOU U >XUBOU mpupozac. HepnonnquKaH
CHCTEeMa XUMHUYECKHUX DJIEMEHTOB MeHaeneeBa (MO)KHO BUPTYAJIBHO IIpHU IMTOMOIIIH My.]'ILTI/IMe,I[I/II\/’IHOrO IIPUITOKCHUA K yLIC6HI/IKy)



HNPEIMETHBIE PE3YJIbTATbBI OB YUYEHUSA
Yyamuecs J0JI’KHbI 3HATD:
e MAaKpO- U MHUKPODIJIEMEHTHI, BXOISIIUE B COCTAB KUBOI'O, U UX POJIb B OPraHU3MeE.
Yyammecs J10JIKHbI YMeETh:
e XapakKTepH30BaTh (PYHKIHUOHAIBHYIO POJIb OTACIBHBIX XUMUYECKHUX IJIEMEHTOB B KJICTKE.
Ocnogenvie nonamus. OpraHoreHbl, MaKpO3JIEMEHTBI, MUKPOAJIEMEHTBI, yIbTPAMUKPOIIEMEHTHI.

Tema 2.3 HEOPTAHUYECKHE BEIIECTBA KJIETKH (1 u)

Heopranuueckne MOJEKYJbI >KHBOTO BeEIIeCTBa: BOJa; XHUMHUYECKHE CBOWCTBA H Owojiorudeckass poib. Coiun
HEOPraHUYECKUX KHUCIIOT, UX BKJIQJ] B OOECIIeUYeHUE ITPOIIECCOB KU3HEJCATEIIbHOCTH U NOJIJIEPpKaHuEe roMeocTa3a. Pojb KaTHOHOB
M aHUOHOB B OOECIICUCHHUHM IPOIECCOB >KHU3HEACITEIbHOCTH. OCMOC M OCMOTHYECKOE AaBJICHUE, OCMOTHUYECKOE TMOCTYIJICHUE
MOJIEKYJI B KJIETKY.
demoncmpayun. CxemMa CTpOSHUS MOJIEKYJIbI BOJIBI.

INPEAMETHBIE PE3YJIbTATBI OBYUYEHUS
Yyammecs T0JIKHBI 3HATH:
e XHUMHYECKHE CBOMCTBA U OMOJOTHYECKYIO POJIb BOJbI;
e POJIb KATHOHOB Y aHMOHOB B 00ECIEYEHUH TIPOIIECCOB XXKU3HEACATCIHLHOCTH.
Yuamiuecst 10JKHbI YyMeEThb:
e OOBSICHATH MPUUYHUHBI OCOOBIX CBOWCTB BObI.
OcHnoenvle nouamus. CBOWCTBa BoAbl. MUHEpalibHbIE COJIM. AHHWOHBI W KaTHOHBI. Bopopoansie cBsi3u. ['mapoduiabHOCTE H
ruapodoOHOCTb.

Tema2.4 OPTAHMYECKHUE BEIIIECTBA. OBILASL XAPAKTEPUCTHUKA. JIUIIUJIBI (3 )

Opranuyeckue MoOJIeKyJbl. HH3KOMOJEKYJISIpHBIE M BBICOKOMOJIEKYJISIDHBIE CO€AUMHEHHUs. JIlunmuapl: HMX CTpOCHHE,
KiaccuduKais U OMOJIOTHYECKass POJib. XUMHUYCSCKHE CBOWCTBA JIMONUAOB. HelTpasbHBIC >KUPBI: XUMHYECKasi OpraHU3alHUs H
cBolicTBa. PoJib M CBOMCTBA MPOCTHIX, CIOKHBIX JTUNH0OB U JTUNOUIOB.

INPEAMETHBIE PE3YJIBbTATBI OBYUEHUSA
Yuammuecsi J0JIKHbI 3HATh:
e [PUHIUNBI CTPYKTYPHOU OopraHu3auuu U GyHKIUHU JTUTTHI0B;
e KJacCU(DUKAIINIO JIUIUIOB.
Yyamuecs 10JKHbI YMeETh:
e XapakTepHu30BaTh PYHKIIUU JIUTHUIOB;
e pas3auyarh JUMNHUIAbLI U )KUPbI KAK BAPUAHTHI JIUITUI0B;



e IIPHUBOJAUTHIPUMEPHI PA3JIUYHBIX JIUOUAO0B (IIPOCTBIX, CIIOKHBIX, JIUITONUIOB).
OcHo6Hble noHamusa. BUOJIOTrMYECKUE MOJMMEpPBI: PEryJsipHbIE U HEPEryJIsIpHbIE, TOMONOJIUMEPHI U IeTepolojJuMepsnl. JInnuasl.
HeinrpanbHble )KUPBI, TUITOUIBL.

Tema 2.5 OPTAHUYECKHUE BEIIECTBA. YIJIEBO/IbIL. BEJIKH (4 4)

VYrieBoapl: CTpOCHHME W OHWOJIOTHYECKas poJb. MoOHOcaxXxapuabl, OJHTrOocaxapuabl H mnoimcaxapuabl. OCOOSHHOCTH
CTPYKTYPHOM OpraHu3annui, XUMHYISCKUE CBOMCTBA U OMOJIOTHYECKAasT POJIb OTACIIBHBIX IMoJincaxapuaoB. beaku — OHOoJIOTHYEeCKUe
HOJIMMEPHI, UX CTPYKTYpHasi opraHu3aiis. MoHoMepbl OenKOB. DYyHKOHUHU OCIIKOBBIX MOJICKYJl. bemku-dpepmeHThl. CTpyKTYypa
Ocenka: mepBUYHAsI, BTOPUYHAS, TPETUYHAsI, YSTBEPTUIHAS. Pa3HOBUIHOCTH BTOPUYHOW M TPETHYHOU CTPYKTyp. JleHarypauwus u
peHarypaiys OeJIKOB.

Hemoncmpauus. O6GbeMHBIC MOJICITA CTPYKTYPHOM OpraHU3aIllii OMOJIOTHYSCKHUX ITOJIUMEPOB — OEITKOB.
NPEIMETHBIE PE3YJbTATHBI OBYUEHUS
Yyammecs J0JIKHbI 3HATD:

e TIPHHIIHITBI CTPYKTYPHOUW OpraHu3anuv U (PYHKITUH OCIIKOB U YTJICBOI0OB;

e BHJIBI MEXKMOJICKYJISIPHBIX B3aUMOJACHCTBUH (BOJIOPOJIHBIC CBSI3H, THIAPOGOOHBIC U JISKTPOCTATHICCKHUES B3aUMOJICUCTBUS);

e OCOOCHHOCTH CTPYKTYPHOM OpraHU3alid U XUMHYSCKHUE OCHOBBI (POPMUPOBAHUS MIEPBUIHOMN, BTOPHIHON U TPETHIHON CTPYKTYP
Ocnka;

e KJacCCU(UKAIIHIO YTIIEBOJIOB;

e XHUMHYECKYFO XapaKTEePHUCTHUKY OTJICIBHBIX MTOJIMCaXapHuI0B (Kpaxmasa, IITUKOTreHa, ISJUTIOIO3bI, XUTHHA).
Yuaniuecsi A0JIKHbI YMeTh:

e OOBSCHATH MMPUHIIUIT ACHUCTBHUS PEPMEHTOB;

e XapakTepu3oBaTh QYHKIIUH OCIKOB U YIJIEBOIOB;

e TIPUBOJHUTH IPUMEPHI PA3JIUYHBIX YTIIIEBOJIOB (MOHOCAXaPHIOB, OJIMTOCaXapHuI0B, IIOJIUCAXapHUI0B);

e TIPUBOJUTH NpUMEPbl GUOPHUIIIAPHBIX, TIIOOYJIIPHBIX OCIKOB U OCIIKOB, 00J1a/1al0NIMX YETBEPTUUYHOM CTPYKTYPOH.

Ocnognsle nonamus. Monomepsl. [Tomumepsl. YrieBoasl. MoHOcCaxapHabl, OJUTOCaXapUIbl, mojincaxapuibl. benku. buonorudeckue
nosuMepsl. [lenrtuaHas cBsi3b. JleHaTypanus u peHaTypaiusi OSIIKOB.

Tema 2.6 OPTAHMYECKHUE BEIECTBA. HYKJIEMUHOBBIE KUCJIOTBI (4 1)

JIHK — monekynsl HaciaeacTBeHHocTH. Penynnukanusa JIHK, nepenaua HaciencTBeHHOM MH@OpManMu U3 MOKOJICHUS B
nokoJsieHue. Ilepenaua HacnenacTBeHHONW MHOpMAaMU U3 s/ipa B LIUTOIJIa3MYy; TPAHCKpUIILUA. MaTpuyuHasi 1 KOAUPYHOIasi Lernu
JHK. PHK: crpykrypa u ¢pynkauu. MHdpopmanmonHsie, TpaHCIIOPTHBIE, pubocomanbHbie PHK. MoHOMepbl HYKJIEMHOBBIX KHCJIOT
— nykJeotuasl. [Ipasuio Hapraddda.

Hemoncmpayua. O6GbeMHbBIE MOJIEIN HYKJIEMHOBBIX KUCIIOT.



HNPEIMETHBIE PE3YJIbTATbBI OB YUYEHUSA
Y4yammuecsi 10JKHbI 3HATH:
e IIPUHIMIIBI CTPYKTYPHOH Opranu3anuu U GyHKIIHUH HyKJIEUHOBBIX KUCJIOT;
e CTPYKTYPY HYKJIEMHOBBIX KUCJIOT.
Y4yammuecsi 10JKHbI YyMeThb:
e XapakTepHU30BaTh PYHKIUU HYKICHMHOBBIX KHCJIOT;
e paznuyaTth HykJIenHoBbIe KucaoThl (JJHK u PHK).
Ocnognvie nonamusn. Hyxnennossle kucnotsl. Pennukanus JJHK. Tpanckpunnus. Hykineorun. Hykneo3sna. KomMriemeHTapHOCTb.

Tema 2.7 IYKAPUOTUYECKASA KJAETKA. HUTOILIASMA. OPTAHOMABI (4 )

DOykapuoTudeckast kieTka. [lnazmaruueckass MemOpaHa u ee yHKIUMU. TpaHcriopTHast pyHKIHSA MeMOpaHbl. AKTUBHBIN U
nmaccuBHBIM TpaHcmiopT. [IuHomTO3 M darourol. O6o0I0UYKa KJIETKHU (TLU1a3MaTHYecKasi MeMOpaHa, HaAMEeMOpaHHBIN anmapar u
cyomeMOpaHnHbIii KoMIuiekc). LluToriazma sykapuoTHYECKOW KiIeTKH. OpraHouabl LUTOILUIA3Mbl, UX CTPYKTypa U (PYHKIIHH.
Knaccudukammmus opranonoB. OCOOCHHOCTH CTPYKTYPHOM oOpraHu3aiiu W (QyHKIHH OTJICJIbHBIX OPraHOWIOB KJIETKH.
IIpoucxoxaeHue OpraHoWJIOB B Mpoliecce OHTO- H ¢PuiuoreHeda. OCOOEHHOCTH JABYXMEMOpPAHHBIX OPTraHOUJIOB KIIETKH.
Knaccudukammms wm npoumcxoxkaeHue tiactud. llutockener. BrimrodeHus, MX 3HAYEHHE U POJIb B META0OJIHU3ME KIIETOK.
OCcoOEHHOCTH CTPOEHUSI PACTUTEIIbHOMN KIIETKH.

emoncmpavyuna. Monenu kiietku. CXeMbl CTPOCHUS OPTAaHOUIOB PACTUTEIBHOU U KUBOTHOM KJIETOK.
Jlabopamopnusie u npaxmuveckue padoomot

Opranouapl KJI€TKH (BUPTYaJIbHO C HOMOIIBIO MYJIbTUMEIUNHOTO TIPUIIOKEHHUS K YYEOHUKY ).

HaoOnronenue KiIeTok pacTeHUM U )KUBOTHBIX Ha TOTOBBIX MHUKpOIIpernapaTax.

M3roroBiieHne U ONIMCaHUE MUKPOIIPENAPATOB KIETOK PACTCHUIM.
HPEAMETHBIE PE3YJ/IbTATBI OBYYEHUSA
Yyammecsi 10JIKHBI 3HATE:

e CTPOEHUE DYKAPUOTUYECKOU KIIETKU;

e BUJbI TPAHCIOPTA YE€pe3 IUIa3MaTUYECKYyIO0 MEMOpaHy;

e (PyHKIIMH OPTraHOUIOB;

e OCOOEHHOCTH PACTHUTEIBbHBIX U )KUBOTHBIX KJICTOK;

e KJacCU(DUKAIINIO OPraHOUI0B KJIETKH U OCOOCHHOCTH UX CTPYKTYPHOM OpraHHu3allviu.
Y4yammuecsi 10JKHbI YMeETh:

e XapakKTepHU30BaATh (PYHKIIUU OPraHOUIOB;

e pa3nauyaTh IJIA3MaTHYECKYIO MeMOpaHy M 0O0JIOUKY KJICTKH;

e OTJIMYATH JPYT OT Apyra BUJbI aKTUBHOTO U MTACCUBHOTO TpaHCOOPTa yepe3 MeMOpaHy;
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o onpecaciisiTb 3HAYCHUC BKJIFOUCHUWM.
OcHnoeénvle nonamusa. DykapuoTudeckas kierka. [lma3zmarumdeckass MmemOpana. Opranouwnsl muToruiasmbel. HememOpanHbIe,
OJTHOMEMOpPAaHHBIC U JBYyXMEMOpaHHbIC OpraHouAbl. BKiIroueHusl.

Tema 2.8 KIETOYHOE AAPO. XPOMOCOMBI (2 4v)

Knerounoe siipo — LEeHTp yHnpaBJIEHUS >KU3HEAECSITEIbHOCThIO KIETKHU. CTPYKTypbl KJIETOYHOIO sifipa: siiepHass oO0OoJIoYKa,
XpoMaThuH (TeTepOXpPOMATHH), SIIPHIIIKO U UX (PyHKOUU. XpoMocoMbl. I'omosornuabsie xpoMmocombl. Kapuorun. Habopsr xpomocom.
VYpoBHU yIaKOBKH XpOMaTHHA.

HNPEIMETHBIE PE3YJIbTATBI OB YUEHUSA
Yyamuecs J0JKHbI 3HATD:

e CTpOE€HHE U PYHKIIMHU siapa;

e KJIacCU(UKAIIUIO U CTPOECHUE XPOMOCOM;

e 3HAYEHHE NOCTOSIHCTBA yHcia U GOPMbI XPOMOCOM B KJIETKE.
Yuaumuecs 10J5KHbI YMETh:

e ONUCHIBATh T€HETUYECKUI annapaT KJIE€TOK-3yKapHoT;

e OIIMCHIBAaTh CTPOEHUE U PYHKIIMU XPOMOCOM;

e XapakKkTepHU30BaTh NEPBUUYHYIO IIEPETIKKY;

e [1aBATh ONPEACIECHHUE KAPUOTHUIIA U XapaKTEPHU30BaTh €ro.

OcHogHble nouamus. XpoMocoMbl. ['omomoruunbie XpoMocombl. Kapwortum. JummowaHbliii W TaluIOWIHBIN HaOOp XPOMOCOM.
IlepBuunas nepetsikka. Llenrpomepa. Kunetoxop.

Tema 2.9 IPOKAPUOTHUYECKAS KJIETKA (2 4)

ITpokapuoTnueckue kiaeTku; ¢opma u pasmepsl. Kitaccudukanus 6akrepuil mo ¢popme KJIESTKU U OCOOCHHOCTSIM MeTadoIu3Ma.
CtpoeHue UHUTOILIa3Mbl OaKTEepHaAIbHOM KIIETKH; OpraHu3anust meradojim3mMa y IpPOKapHuoT (CIOcOObl MNUTAHUS, OTHOIICHHE K
kuciopoay). I'enerndueckuii annapar Oakrepuii. CriopooOpa3zoBanue. PazMHOXeHHE (I€JICHHE W IIOJIOBOM Tpoliecc). MecTo U poJib
IMPOKApPHUOT B OMOIIEHO3aX.

Jlabopamopusle u npakmuyeckue padGomaul
N3yueHune Ki1eTok O0aKTepuil Ha TOTOBBIX MHKpoOIpenaparax.
MNPEIMETHBIE PE3YJIbTATBI OB YUEHUSA
Yyammecsi JOJI’KHbI 3HATD:
e CTPOEHHE NPOKAPHUOTHUYECKOU KIICTKH;
e MHOTrooOpasue MNpOKapHoT.
Yuaumuecst 10JKHbI YMeTh:
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e XapaKTepHU30BaTh OPraHU3ANHUIO METAabOIM3Ma y IPOKAPUOT;

e KilaccuuupoBaTh OaKkTepuu 1Mo GopMe KISTOK, TOJIMIUHE KIETOYHOW CTEHKH, OCOOCHHOCTSIM MEeTab0oJIM3Ma;
e ONMUCHIBATh TEHETUUYECKUH anmnapart 0akTepuii, CiopooOpa3zoBaHUE U pa3MHOYXKEHHUE.

OcHnoenvie nonsamus. Ilpoxkapuotsl, 6akrepun, nnanooakrepun. Hykimeoun. Kancyma. Cnopa. Mypeun. Me3zocoma.

Tema 2.10 PEAJTMBAIIAS HACJEJCTBEHHOH NHO®OPMAIMH B KJIETKE (4 1)
I'eH, reHeTHYeCKUl KOJ, CBOMCTBA TE€HETUYCCKOTO KOJa. DTarbl peajn3allid TSeHETHYCCKOM HWHPOpMAIIUU B KIICTKE

(TpaHckpunus U TpaHcisysa). Matpuunbsiii cunrte3. Koaupyromast u marpuunslie uenu JJHK.

Hemoncmpauusn. Tabruna renerudeckoro koja. [Ipocrpancreennas monens JTHK. Cxema OuocunTe3a Oerka.
Jlabopamopmuvie u npakmuyeckue padomaul

Pemenue 3agady 1Mo MOJEKYJSIPHOM OHOJIOTUM Ha MOCTPOCHUE HYKJIEWHOBBIX KHUCJIOT IO MPHUHIMITY KOMIUJIEMEHTApPHOCTH U
oTipeieJIEHUE MOCIeN0BaTEILHOCTH aMUHOKUCIIOT B O6enke o JJHK u PHK.
NPEAMETHBIE PE3YJIbTATBI OBYYEHUSA
Yyuyamuecs A0JI’KHbI 3HATh:

e OIpEJICJICHUE TeHa,;

e CBOICTBa '€eHETHYCCKOTO KOa;

e TMPUHIIAIT MATPUIHOTO CHHTE3A;

e DTarbl peaju3alii HacJIeICTBEeHHOM HH(pOpMaIHH.
Yyammecst J0JI5KHbI yMeThb:

e HCIIOJIb30BaTh NPUHIIUII KOMIUIEMEHTAPHOCTH ITPU IMTOCTPOCHUH HYKJIEMHOBBIX KHUCJIOT;

e ONUCHIBATH NPOLIECCHI, IPOUCXOASIINE NPU OMOCUHTE3E OerKa.

Ocnoenvte nonamus. I'en, renernueckuii koa. Kogon. Tpumser. AutukonoH. Tpanckpunnwusi. Tpancasnusi. MaTpUdHBIM CHUHTE3.
Konupyromas n marpuuHas nenu JJHK.

Tema 2.11 HEKJIETOYHASA ®OPMA ) KU3HU: BUPYCHBI (2 v)

OCOOCHHOCTH CTPOCHHSI U Pa3MHOKEHUsI BUPYCOB. McTopusi OTKPBITHS BUPYCOB. 3HAaY€HHE BHUPYCOB B IIPHUPOJIC U KU3HU
yesioBeka. MHoroooOpasue BupycoB. JKusnennbiii nukia BUY. BupycHsle 3a0ojieBaHus U IMpodUIIaKTUKA UX PACIIPOCTPAHCHUS.
CITN /1 1 mepsbI ero npoprUIaKTUKH.

Hemoncmpayun. Cxema CTpOEHHUsI BUpyca.
HNPEAMETHBIE PE3YJIbTATBI OBYYEHUSA
Y4yammuecsi 10JKHbI 3HATH:

e 0OCOOEHHOCTH CTPOEHUS BUPYCOB;

e MHOIroo0pasue BUPYCOB;
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BUPYCHBIE OOJIE3HU )KUBOTHBIX U YEJIOBEKA;
MepHbI TPO(PUITAKTUKHA BUPYCHBIX 3a00J1€BaHUN >)KUBOTHBIX U YEJIOBEKA.

Yyamuecsi 10J1KHbI YMETH:

XapaKTepHU30BaTh CIOCOOBI IPOHUKHOBEHUS BUPYCOB B KIIETKY;
OIIUCHIBATH KU3HCHHBIN ITUKJI BI1Y.

Ocnognule nonamusn. Bupyc. bakrepuodar. Kancun. JlononauTeIbHAS 000J109KA.
METANPEAMETHBIE PE3YJIbTATbBI ObYUEHUSA
Yyammecs 105KHbI YMeThb:

COCTaBJISITh CXEMBI U TAOIUIIBI JIJIsI MHTSTPAIUH TTOJTYUYCHHBIX 3HAHUH;

0600maTer nHPOPMAIUIO U JIeJIaTh BHIBObI;

paboTaTth ¢ JOTIOJHUTEIIbHBIMA UCTOYHUKAMH WHOOpMAaIHUH;

CaMOCTOSITEIIBHO COCTABJISITH CXEMbI TPOIISCCOB M CBSI3HBIN pacckas 110 HUM;

paboTaTth ¢ MUKPOCKOIIOM M U3TOTaBIIMBATH IPOCTEHUIITHE MTpenapaThl JIJIsi MUKPOCKOITHYECKOTO UCCIICIOBAHUS.

Mesrcnpeomemmnwie ceasu

Heopeanuueckas xumus. Xumudeckue cBsa3zu. CTpOeHHE BEIIECTBA.

Opeanuueckas xumus. [IpAHITATIBI OpraHU3aIMNU OPTaHUYECKUX COCJIMHEHUU. YTIEBOMAbBI, JIUTTHIBI, )KUPBI, OCIIKU, HYKJICUHOBBIC

KHCIJIOTHI.

Duzuxa. CBOUCTBA ) KUAKOCTEM, TEIIJIOBBIC SIBJICHUSI. 3aKOHBI TEPMOJIUHAMUKU U ONITUKU.

Paznea 3 Opranusm (65 v)
Tema 3.1 OPTAHU3M —EIMHOE HEJTOE.MHOTOOBPA3UE OPTAHU3MOB (2 4)

Pa3znoo6pa3ue opranu3amMoB (OJJHOKJIETOUYHbIE U MHOTOKJIETOYHBIE OpPraHMU3Mbl). MHOTOKJIETOUHBIH OPraHu3M Kak JHCKpEeTHas

cucrema (TKaHI/I, OpFaHBI). KononuaabsHBIC OpPraHu3MBbl. HpI/IMepLI OJHOKJICTOYHBIX OpPraHMU3MOB, OTHOCIAIIMXCA K pa3sHbIM LHapCTBaM.

OpFaHOI/II[I;I CIICOHAJIBHOI'O HAa3HAYCHHA Y OJHOKIICTOYHBIX OPraHHU3MOB. HpI/IMepBI KOJIOHHAJIBHBIX OPIraHHU3MOB. Txanu paCTeHI/Iﬁ n

KHNBOTHBIX.

emoncmpayua. 1Ipumepbl OTHOKIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB.
INPEAMETHBIE PE3YJIBbTATBI OBYUEHUSA
Yuammuecsi J0JIKHbI 3HATh:

e OIIPCACIICHUC OpraHHu3Ma,

L] MHOI‘OO6pa3I/Ie OpraHU3MOB (OI[HOK.]'ICTOLIHLIC, KOJIOHHUAJIb- HBIC, MHOFOKHGTO‘IHLIC);

e KkJlaccU(UKALUIO TKAaHEW paCTeHUN U )KUBOTHBIX.

Yyamuecs T0JKHBI YMETh:
e DpPa3zjInvaTb OJHOKJICTOYHBIC, KOJIOHHUAJIBHBIC U MHOTOKJICTOYHBIC OPTraHU3MBbI.
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Ocnognvle nonamusn. Opraann3M. O JHOKJIETOYHBIN OpraHn3M. MHOTOKJIE€TOUYHBIN oprann3M. Tkanb. Opras.

Tema 3.2 OBMEH BEIIECTB M MPEBPAIIEHUE YHEPTUU. SHEPTETUYECKHAA OBMEH (4 u)

OOMeH BelIecTB W IpEeBpalleHue SHepruu B kieTke. Ilnactuueckuii u sHepreruueckuii ooOmen. AT® kak yHUBEpCaIbHBIN
WCTOYHHUK DHEPruu. MaKpOdPTHYECKHUE CBSI3U. DTamnbl SHEPreTHYECKOTO0 OOMEHa, paclIemJIeHHE TIOKO3bl. dDochopuinupoBaHue.
Ocob6ennoctu metabonm3ma y 6akrepuii u rpudoB. bpokeHne u ero pa3HOBUIHOCTH.

Hemoncmpayua. Cxema oOMeHa BEIIECTB.
NPEJMETHBIE PE3YJIbTATbBI OBYUYEHUS
Yyammecs J0JIKHbI 3HATD:
e DJTamnbl OOMEHa BEIICCTB;
e BUJbI OPOXKEHMUS;
e OCHOBHOE DHEPIreTHYECKOE ypaBHEHUE;
e DTallbl YHEPreTUUYECKOTro OOMEHa;
e MECTO MPOTEKAHUS ITAMOB YHEPTETHIECKOTO OOMEHa.
Yuaumuecs 10J5KHbI YMETh:
e ONHWCHIBATH OOMEH BEIIECTB U IMPEBpAIlICHUE YHEPTHUH B KIICTKE;
- OTJINYaTh TJIMKOJIN3 U OpOKEHUE;
- OPUBOJAUTH MOATAIMHO IIPOIECC YHEPTETUIECKOro 0OMeHa.
Ocnosnvie nonamus. O0MeH BemecTB. Merabonu3zM. DHepreTuueckuii oomMeH. Ilnmactunueckuit oomern. AT®D. I'mukonns. bpokenue.
Knerounoe npixanue. OxkuciurerbHoe hochopuinpoBaHue.

Tema 3.3 INIACTUYECKUI OBMEH. ®OTOCHUHTE3 (4 v)

Tunber tmmranusa. ABtoTpodsl u rerepoTpodnl. DotocuHTEe3. Da3zpl orocuHTeza. OxucaurenbHoe (ochopuIupoBaHUe.
dotocucrembr. DOTONNU3 BOJIBI. DIEKTPOHHO-TpPAHCIIOPpTHAasI cuctema. llepeHocunku Boaoposa. OcobeHHOoCcTH OOMEHa BEHIeCTB Y
pacTeHuii, )KUBOTHBIX U TPUOOB.

HHemoncmpayusa. Cxema poTocUHTE3A.
INPEAMETHBIE PE3YJIBbTATBI OBYUEHUSA
Yuammuecsi J0JIKHbI 3HATh:
e TIPUMEPHI INTACTHYECKOTO OOMEHA;
e HTanbl GOTOCUHTE3a U €r0 POJIb B IIPUPOJIE;
e MECTO MPOTEKaHUs B KJIETKE CBETOBOU U TeMHOBOU a3z ¢poTOoCHHTE3A;
e [POIIECCHI, TPOUCXOISIINE BO BpeMs CBETOBOM M TEMHOBOIM (a3 poTocHuHTE3A.
Yyamuecs 10JKHbI YMeETh:
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e ONHUCHIBATH OOMEH BEIIECTB U MPEBpAIlICHUE SHEPTHUH B KJIET KE;

e IIPUBOJHUTH NOJIPOOHYIO CXEeMY MpolieccoB (POTOCUHTE3a U OMOCUHTE3a OeKa.

Ocnognvle nousamus. ABtoTpodsl. Iereporpodsrl. DorocumHTe3. CBeroBas ¢aza. TemuHoBas ¢aza. OKHUCIAUTEIBHOE
dbochopunupoBanue. I'panbl. Tunakounsl. HAJI®D. @otonui. Poto- cucrema. XIopoui.

Tema 3.4 AEJIEHUE KJIETKHU. MUTO3 (3 u)

JKu3HEHHBINM LUKII KJIETKA U €ro MpOoJOJDKUTENBHOCTD. Jlenenune kietok. KiieTku B MHOroOkKJI€TOYHOM opraHuszme. lloHstue o
¢ GepeHIUPOBKE KIETOK MHOTOKJICTOYHOTO OpraHm3Ma. Murotudeckuid mukia: wHTepdasza, penymnmkanus JHK; mmTos, dasbr
MUTOTUYECKOTO JICJICHUSI U TIpeoOpa3zoBaHUsI XPOMOCOM; OMOJIOTUYECKUU CMBICI U 3HAa4YCHHUE MHUTO3a (0ECIojioe pa3MHOXKEHHUE, POCT,
BOCTIOJTHEHHE KJIETOUHBIX MOTEPh B (PUZUOJIOTHYECKUX W MATOJIOTUYECKUX YCIOBUIX). [IpOaOIKUTEIIBHOCT, MHUTO3a. OTallbl
Criupajn3ali XpPOMOCOM.

Hdemoncmpayusn. Durypbl MUTOTHYECKOTO AECJIEHUS B KJIIETKAaX KOPENIKa JIyKa N0JI MUKPOCKOIIOM M Ha CXEME.
Jlabopamopmuvie u npakmuyeckue padomul

N3ydyenue MuTO3a B KJIETKaX KOpEIKa JIiyka (BUpPTyaJlbHO W/ WJIN HAa TOTOBBIX Mpenaparax).
INPEAMETHBIE PE3YJIbTATbBI ObBYYEHUSA
Yuyamuecs A0JI’KHbI 3HATh:

e MUTOTHYECKHU U >KU3HEHHBIN ITUKJI KJIETKU U UX MTPOJOJIKUTEIBHOCTB;

e IIPOIIECCHI, TPOUCXOIAIINE HA KaXK/I0M (pa3ze MUTO3a;

e BapUaHThI MHUTO34;

e OCOOEHHOCTH MHTO3a B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX;

e STanbl COUPAIU3ALNN XPOMOCOM;

e OWOIOrMYecKoe 3HaUYEeHHE MUTO3A.
Yuamuecs 10J5KHbI YMETh:

e ONUCKHIBATH CTpOE€HHE U (QPYHKIIUU XPOMOCOM;

e J1aBaTh OIIPEJCIICHUE KapUOTUIIA U XapaKTE€PU30BaTh €r0;

e ONUCHIBATH MUTO3 MO azam;

e pa3In4YaTh MUTOTHYECKUH (KJICTOYHBIN) IIUKJ U YKU3HESHHBIA [TUKJI KJIETKH.

Ocnoenvie nonamusn. JYKXU3HEHHBIN UK KJIEeTKU. XpomocoMbl. Kapnotun. MUTOTHYECKUU LIUKJI; MUTO3. bruonornyeckuii CMbICII
muto3za. [Ipodaza. Meradaza. Anadasza. Tenodaza. Perunukanus (penyrmkanusi) JIHK. Coupanuzanust XpoMocoMm.

Tema 3.5 PASMHOKEHHUE: BECIIOJIOE U ITIOJIOBOE (4 4)
CymHocTh M (OpMBI pa3MHOKEHUsI OpPTraHU3MOB. becriosioe pa3MHOXKEHHME pacTeHUH M JKUBOTHBIX. Buael Oecmnosioro
pa3sMHOXEHHUsl. BapuaHTbl BereTaTMBHOIO pa3MHOXeHHs. BereratuBHble opranbsl pacteHuil. [lemenue. CrniopooGpazoBaHuUe.

15



IloukoBanue. ®parmenranusa. [1oJ10Boe pa3MHOXKEHUE )KUBOT- HBIX U PACTEHUM; I'aMETHhI, [IOJIOBOM IIpolecc. buonornueckoe 3HaueHue
OJIOBOT'O Pa3MHOKEHUS.

Hemoncmpayusn. CxeMbl, WILTIOCTPUPYIOIIME CIIOCOOBI BEreTaTUBHOTO PA3MHOXXEHHSI PACTCHUH; MHKpPOIIpenapaThbl SHIEKICTOK;
dororpaduu, orpaxkarore pazHooOpazre NOTOMCTBA y OJHOU Napbl pOAUTEIICH.
HNPEAMETHBIE PE3YJIbTATbBI OBYYEHUSA
Yyammecs J0JIKHbI 3HATD:

e (GOpPMBI U PACIIPOCTPAHEHHOCTh OECIIOJIOrO pa3MHOXKEHUS;

e OCOOEHHOCTH OECIIOJIOTrO Pa3MHOXKEHUS PACTCHUIN 1 )KUBOTHBIX

e CYNIIHOCTH ITOJIOBOTO Pa3MHOKEHHUS U €r0 OMOJIOTHYeCcKOe 3HAaUYCHHUE.
Yyamuecsi 10JKHbI YMeETh:

e XapaKTepU30BaTh OMOJIOTHYECKOE 3HAaUEHHUE OECII0IOr0 Pa3MHOXKEHUS;

e paznauydarh GOpPMBbI OECIIOIOT0 Pa3MHOXKEHUS;

e pas3inyaTh CIIOPY KakK CIEHUAIIU3UPOBAHHYIO KJIETKY, IpEIHAa3HAYEHHYIO JJIs1 0€CoJI0ro pa3MHOXKEHUS, U cIopy OaKTepuid;

e OOBSACHATH NPEUMYIIECTBO ITOJIOBOTO PA3MHOXKEHHUSI.

Ocnoenvie nonamusn. PazmHoxenue. becnonioe pasmHoxkeHue. IlomoBoe pasmHokeHune. BereratnBHoe pasmMHOkeHHe. /[lernenue.
CrniopooOpazoBanue. Criopa. Perenepanusi. Knon. Cnopanrum. BereratuBHbie opradHbl. OQHOOOMHBIE W ABYJOMHBIC PacTEHHUSI.
ITomoBo# numMopdu3m.

Tema 3.6 OSPASOBAHUE ITOJIOBBIX KJIETOK. MEMO3 (4 )

Meiiod u ero oTiau4us OT MHUTO3a. bumojormdeckoe 3HadeHue wmenosa. OcodenHoctu mnpodaszel |. [Namerorenes3. DrTambl
oOpa3oBaHUsI TOJOBBIX KJIIETOK: Pa3MHOKEHHE, POCT, co3peBaHuWe (Meio3) u (GOopMHpPOBAHUE TMOJOBBIX KIETOK. OCOOCHHOCTH
criepMaToreHes3a U oBoreHesa. 3HaueHue rameroretesa. [lapreHorenes Kkak BapuaHT IIOJIOBOTO Pa3MHOYKEHUSI.

HNPEIAMETHBIE PE3YJIbTATBI OB YUEHUSA
Yyammecsi 10JIKHBI 3HATE:
e CYUIHOCTh ME#03a U ero OMOJIOTHYEeCKOe 3HAUECHHC;
e IIPOIIEeCC raMEeTOreHe3a U ero dTambl.
Yuyamuecs J0JKHbI YMeTh:
e XapaKTepH30BaTh OMOJIOTHYECKOE 3HAYECHUE MOJIOBOTO Pa3MHOKCHMUS;
e OOBSICHATH MPOILIECC MEH03a U XapaKTEepU30BaTh €ro dTAllbI;
e OMNUCKHIBATh NPOIECC TaMETOTeHE3a U BBIACISITH OCOOCHHOCTH CIiepMaTOTeHe3a U OBOT€He3a;
e pa3InYaTh CIIEPMaTO30UIbI U CIICPMUU;
e BBIJCHATH OCOOEHHOCTH MPOTEKAHUSI TaMeTOTeHe3a y paCTeHUN U )KUBOTHBIX
e OIIPEAEIISATH POJIb ME€03a B )KU3HEHHBIX [TUKJIaX Pa3JIMYHBIX OPraHU3MOB.
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Ocnoenvie nonamus. Metio3. busanentsl. Terpansl. Kpoccunrosep. I'amersl. fAilneknerka. Criepmaro3zonn. Crnepmuii. I'amerorenes.
Cnepmatorene3. OBorenes. Craaus pasmHoxkeHusi. Ctamusi pocta. Cragus cozpeBanusi. Cragus (popmupoBanusi. PazgenbHomonbie
opranu3Msl. ['epmadpoautel. IlapreHorenes.

Tema 3.7 OIIVIOAOTBOPEHMUE (2 4)

OmiIog0TBOPEHUE U €ro CYHIHOCTh. BHOJOrn4yeckuil CMbICI OIUIOAOTBOpPEHHUs. BapuaHTbl OIIOAOTBOpEHUsI (HaApyI>KHOE,
BHYTpPEHHEE, IEPEKPECTHOE, CaMOOIIJIOJOTBOPEHHE, €CTECTBEHHOE M HCKYCCTBEHHOE). OCOOEHHOCTH OIUIOJIOTBOPEHUS Y PACTCHHM.
JIBOIHOE OIJIOIOTBOPEHUE Y NOKPHITOCEMEHHBIX. VICKYCCTBEHHOE OMJIOJIOTBOPEHHME Y UEJIOBEKA U NPUHIUIIBI JI€U€HUsI OESCIIIOAUS.
NPEAMETHBIE PE3YJIbTATHBI ObBYYEHUSA
Yuyamuecs A0JI’KHbI 3HATH:

e CYUIHOCTbH OIUJIOJIOTBOPEHUS U €r0 pa3HOBUIHOCTH;

e TIPUYHUHBI MTOSIBJICHUS PA3JIUYHBIX TUTIOB OTLJIOAOTBOPEHHUS

e TOYEMY OIUIOJOTBOPEHUE MPOUCXOJIUT NPEUMYIIIECTBEHHO BHYTPHU BUJIA;

e CYTb JIBOMHOT'O OIUIOJOTBOPEHHUSI.
Yuauuecs 10J5KHbI YMETh:

e OOBSICHATH NPOLECC OIUIOJOTBOPEHUS U OOpa30BaHM sl 3UTOTHI;

e OIMCHIBATh MPOIECC OIUIOJIOTBOPEHUSI Y TIPEJICTABUTENICH Pa3HBIX CHCTEMATHYECKUX Tpynn (OTICIOB pPAaCTEeHHUW W THIIOB
>KUBOTHBIX ).

Ocnoenvie nonamusa. OTIOOTBOPEHUE: HAPY)KHOE, BHyTpeHHee. OcemeHeHue. 3urora. /[BoliHoe omiomoTBopeHue. MICKycCTBEHHOE
OIJIOJIOTBOPEHHE. DKCTPAKOPHOPAIBHOE OMJIOJOTBOPEHUE.

Tema 3.8 UHIUBUAYAJIBHOE PABBUTHUE OPITAHU3MOB (6 u)

OMOpHUOHAIBHBIN Tiepuoa pa3BuUTHUsI. OCHOBHBIE 3aKOHOMEPHOCTH JApOOJICHHs, OOpa3oBaHHUE OJHOCIOWHOTO 3apojblllia —
Onactynbl. lacTpyisiys; 3aKOHOMEPHOCTH OOpa3oBaHUs JIBYXCIOWHOTO 3apojblllla — racTpyJiibl. [lepBUYHBIN OpraHoreHes H
nanpHenmniass auddepeHupoBKa TKaHEW, OpraHoB M CHCTEM. B3amMoOJEeHCTBHE TpeX 3apOoJbINIEBBIX JHUCTKOB. OTHOSMIIEBBIC
(MoHO3UTOTHBIE) OnHM3HENbl. [locTAMOpHOHAIBHBIN NEPHO pa3BUTHUsI. DOPMBI ITOCTAIMOPHOHAIIBHOTO Tiepuoda pa3Butus. Hempsimoe
pa3BUTHE; NOJHBIN U HEMOJHBIA MeTamopd03. buosornueckuii cMbICciT pa3BuTHs ¢ Metamopdo3om. IIpsmoe pazButue. CTapeHHe.

Hemoncmpayua. Tabnuupl, WUTIOCTPUPYIOLIME IMPOIECChl PAHHUX HATANOB AMOPHUOHAIBHOIO pa3BUTHSI U MeTramopdoza y
YJI€HUCTOHOTMX, ITO3BOHOYHBIX (PKECTKOKPBUIBIX M YEHTyEKPBUIbIX, aM(UOUii); cxeMbl IIpeoOpa3oBaHusi OPTaHOB U TKAHEH B Mpoliecce
OHTO- U (pUIJIOTeHe3a.

INPEAMETHBIE PE3YJbTATHBI OBYUEHUSA
Yyammuecs JOIKHBI 3HATH:
e ONOpeAeTeHHUE MOHSITHS KOHTOTEHE3»;
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e IIEPUOAN3ALUIO UHAUBHUAYAJIBHOI'O Pa3BUTHS;

e STanbl SMOPUOHAIBHOTO PA3BUTHS;

e HCTOYHUKHU Pa3BUTHSI OPraHOB B IIPOLIECCE OHTOI€HE3A;

e (popMbI TOCTAIMOPHOHAIIBHOTO Pa3BUTHSA;

e 0OCOOEHHOCTH OPSIMOTO PAa3BUTHS,

e OCOOEHHOCTH BHYTPUYTPOOHOTO Pa3BUTHSI,

e OCHOBHOH OMOT€HETMYECKUU 3aKOH.
Yyamuecs J0J1KHbI YMeTh:

e ONHWCHIBATH MPOIIECCHI, IIPOUCXOISIINE TPU APOOJICHUH, TACTPYJISILIHHA U OPTaHOT€HE3E;

e XapaKTepHu30BaTh (POPMBI MTOCTIMOPHUOHAITBHOTO PA3BUTHS;

e pas3auyaTh NOJIHBIA U HETMIOJIHBIN MeTaMop(do3;

e packpbIBaTh OMOJIOTMYECKHUI CMBICI pa3BUTUSA C METaMOP(HO30M;

e XapaKTepU30BaTh dTAlbl OHTOI'CHE3A.

Ocnoenvie nonamusa. Ourorenes. Tunsl oHTOreHeza. OMopuorenes. Jlpodnenue (Onacrynsauusi). Mopyna. actpynsuus. Helipyna u
aHepysityst. Jluddepenmmmporka kinertok. Opranorene3s. Mertamopdo3. Mouo3urotaesie 0m3Henbl. [Ltarieara. DOMOpruoOHaIBHBINA
nepuoj pa3Butus. [loctomMOpuoHanbHbI epuo pa3BuTHs. POCT: orpaHMYEeHHBIN U HEOTPaHUYECHHBIN.

Tema 3.9 OHTOTEHE3 YEJIOBEKA. PEITPOAYKTUBHOE 310POBBE (4 u)

OcoOeHHOCTH HSMOpPHUOHAIBHOIO pa3BUTHUS 4YejoBeKka. lIpormecchbl, NpoHCXOIsIIWEe Ha pPaHHUX »dTarnax ->sMOpHuoreHesa
(bopmupoBanue Mopysibl U Omactynbl). [lepBriit atan nuddepeHIUPOBKU KIIETOK 3apojbinia. [IpearnoaHapiii U TIOAHBIA IEPHOIBI.
dopmMupoBaHuE 3apOJBINIEBBIX (BPEMEHHBIX, MNPOBHU3OPHBIX) oOpraHoB. Poxnaenwue. IloctaomMOpmoHanbHBIA TIEPUOA Pa3BUTHSL:
JIOPENpPOAYKTUBHBIN, PENPOAYKTUBHBIM MEPUOJIbI, cTapeHue u cMepTh). [lomoBoe co3peBanue. Kpurtuueckue nepuoipl OHTOT€HE3a.
Brausinue HUKOTHUHA, aJIKOTOJIsI U HAPKOTUKOB Ha Pa3BUTHE 3apO/JIbIIIa U PEMPOLY KTUBHOE 3JI0POBbE UejloBeKa. MexaHu3Mbl CTapeHUs.

Hemoncmpayusa. Tabaunpl, WIJTIOCTPUPYIOIINE MPOIIECChl PAHHUX 3TANOB YMOPUOHAIIBHOTO PAa3BUTHS YEJIOBEKA.
HNPEIMETHBIE PE3YJIbTATBI OB YUEHUSA
Yuamuecs J0JIKHbI 3HATh:

e OCOOCHHOCTH OHTOI'€HE3a YEeJIOBEKA;

e IEPUOAU3AIINIO UHAUBUIYAJIHbHOTO PA3BUTHS YEJIOBEKA;

e STarbl YMOPHUOHAIIBHOTO PAa3BUTHSI UCIIOBEKA;

e crielualibHbIC (BpEMEHHBIC, MIPOBU30PHBIC) OPTraHbl;

e OCOOCHHOCTH U MEPUOAU3AIINIO TOCTAIMOPHOHAIILHOTO PA3BUTHSI YEJIOBEKA;

e MEXaHU3MbI CTAPEHUsSI OpraHu3Ma.
Yuyamuecsi 10JKHbI YyMeTh:
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e OITMCHIBATh MPOIECCHI, TPOUCXOIAIINE TPHU APOOICHUH, TACTPYJIISILIUN U OPTaHOT€HE3€ YEJIOBEKA;

e pa3nauyaTh 3apOABIIICBBIN U IJIOAHBIN, SMOPUOHAIBHBINA U MOCTOMOPHUOHAIBHBINA 3TaNbl;

e XapaKTEepHU30BaTh MOCTIMOPHUOHAIIBHOE PAa3BUTHUE YEJIOBEKA I10 dTanaM U KPUTUYECKHUE TIEPUOIbl OHTOT €HE3a;

e XapakTepu3oBaTh (PAKTOPHI pUCKA IPHU PA3BUTHUH 3apO/IbIia (BIMSTHUE aJIKOTOJIsI, HHKOTUHA, BUPYCHBIX 3a00JICBaHUI MaTEpPH).

Ocnoenvie nomamusa. Mopyna. brnacryna. Tacrpyna. Heipyna. ChoenuanbHble opradbl.  JlopenpoayKTUBHBIM — HEPUOI.
PenponykruBHbeiil nepuoy. Ilepuon crapenus.

Tema 3.10 TEHETUKA — HAYKA O 3AKOHOMEPHOCTAX HACJIEJICTBEHHOCTH U M3MEHYUBOCTH. I'. MEHJEJIb — OCHOBOITIOJOXHUK
IF'EHETHUKH (2 4)

Uctopus paszButusi reHeTuku. OTkpeiTue . MeHzeneM 3akOHOMEPHOCTEH HacieIoBaHUsI TPU3HAKOB. OCHOBHBIE MOHSTHS
TeHEeTHUKHU (T€H, JIOKYC, TOMOJIOTUYHBIE XPOMOCOMBI, TOMO3UTOTa, T€TE€PO3UTOTA, JIOMUHAHTHOCTb, PEIIECCUBHOCTh, T€HOTHII, (DEHOTHIT).
I'uGpugosorndyeckuii METOa N3y4YEeHUSI HACIEACTBEHHOCTH. MeToAbl TEHETUKU. 3HAaY€HHUE T€HETHUKH.

Hemoncmpayuna. PonocnoBHbIE BBLIAOIIUXCA MOPEACTABUTEICH KYJIbTYpPbl. XPOMOCOMHBIE aHOMAaJIMKM 4YeJOBEKa UM HX
(heHoTHUTMUECKHE TIPOSIBIICHUSI.

NPEJIMETHBIE PE3YJIbTATbBI OB YUEHMUS
Yyamuecsi 101KHbI 3HATh:

e OIPEJCIICHUE N'€HETUKU KaK HayKH;

e OCHOBHBIC TEHETHYECKHE TIOHSTUS: «TC€H», «AJJICIIb», «IOMWHAHTHBIU TIPU3HAK)», «PEIECCHUBHBIN TIPHU3HAK», «(peHoTHm,
«TE€HOTHID», KTOMO3UT0Ta», KIr€TEPO3UT0Ta»;

e CYNIHOCTh THOPHI0JOTHUYECKOTO METO/Ia U3YUYCHHUST HACIICACTBCHHOCTH;

e METOJIbl TEHETUKH (T€HECATIOTUYCSCKUU, OJIM3HEIOBBIN, OMOXUMHUYECKUN, TIUTOTCHETUYCCKHUU, TTOMYISIITUOHHO-CTAaTUCTUYCCKHUN);

e OCOOEHHOCTH TOpOXa, KOTOPBIC IMO3BOJMIN MEHOEHI0 BBISBUTH CTAaTUCTHYECKHE 3aKOHOMEPHOCTH HACJICIOBaHHS NPHU3HAKOB
(O6bICTpOE Pa3MHOXKEHHE, CTOCOOHOCTh K CAMOOITBIJICHUIO U TMOJIYYCHHUIO YUCTHIX JIMHUH, HAJIUYHE SIPKO BBIPAKCHHBIX aJIbTEPHATUBHBIX
MMPU3HAKOB).

Yuyamuecs 10JKHbI YMETh:

e 1CHOJIb30BAaTh IT€HETUYECKYIO CUMBOJIUKY ITPU COCTABJICHUM CXEM CKPEIIMBaHUS;

e 3alMCbhIBAaTh T€HOTUIIBI OPTaHU3MOB U BINIHUCHIBATh UX I'AMETHI;

e pasiauyaTb TOMO- U I€TE€PO3UTOTHBIE OPraHU3MBbl.

Ocnoenvte nonamusn. HacinencrBeHHOCTh. MI3MeHunBOCTh. I'eH. 'enotun. denorurn. Amnnens. JloMuHaHTHBIN nipu3Hak. PerieccuBHbIN
npuzHak. [ ubpua. AnpbrepHaTUBHBIN Npu3Hak. ['omo3urora. I'erepo3urora.

Tema 3.11 3AKOHOMEPHOCTH HACJIEJOBAHUA. MOHOTUBPUJHOE CKPEILIUBAHME (4 4)
MonorubpuaHoe ckpenBaHue. JlOMHMHaHTHBIE U PELIECCUBHBIC IIPU3HAKWA. AJUJIEIM U ajjledbHble T'€Hbl. | OMO3UTOTHI U
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rerepo3uroTsl. [lepBriii 3akoH MeHaenss — 3aKOH eauHOOOpa3us TMOPUIOB MEPBOro MOKOJEHHsS (IpaBWJIO JOMHUHHUpoOBaHUs). He-
[OJIHOE€ JTOMHUHHPOBAHHE WJIM MPOMEXKYTOYHOE HacienoBaHue. BTopoil 3akoH MeHpaenss — 3aKOH pacUICIUIEHUs. 3aKOH (THUIloTe3a)
4uCTOTHI rameT. L{uTonorunueckmue 0CHOBBI MOHOTHOPHUIHOTO CKPEIIMBAHHUS.

Hemoncmpayusn. CxeMbl CKpEIIMBaHUs, WLIIOCTPUPYIOMINE ONBITHI . MeHaernst 1o MOHOTHOPHUIHOMY CKPEIIUBAHUIO.
Jlabopamopmuwvie u npakmuyueckue padomaol
Pemienue 3agay Ha MOHOTUOPHUAHOE CKPELIBAaHUE.
NPEAMETHBIE PE3YJIbTATBI ObBYYEHUSA
Yyammecs J0JI’KHbI 3HATD:

e IIEPBBIU U BTOPOH 3aKOHBI MeHaens;

e 3aKOH YHCTOTHI F'aMET;

e IHTOJOTMYECKHE OCHOBBI MOHOTHOPHUJHOIO CKpEIIMBaHUS.
Yuyauiuecst 10JIKHbI YyMeThb:

e J1aBaTh OIIPEJCICHUE TOMO3UTOT U T€TEPO3UTOT;

e COCTaBJSITh CXEMbl MOHOTUOPHUJIHOTO CKPELIMBAHUS IIPU MOJTHOM U HETIOJIHOM JIOMUHHUPOBAHUU;

e pazjauyaTth paculerieHue no (eHOTUNy U reHOTHUILY;

e pellaTh FeHETHYECKHE 3a/1aui Ha MOHOTUOPHUIHOE CKpPEIIUBaHUE.

OcHnoenvle nonamus. JJOMUHAHTHBIN TIPU3HAK, PEIIECCUBHBIM MPHU3HAK. AJJICNTb, ajUICIbHbIC TeHbl. 3aKOH €IuHOO0Opa3usi THOPUIOB
NEPBOro NOKOJICHUS. 3aKOH pacIleIIeHUs. 3aKOH YMCTOThI raMeT. | OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPTAHU3MBI.

Tema 3.12 3AKOHOMEPHOCTH HACJIEAOBAHUA. AMTUBPUIHOE CKPELLIUBAHMUE (4 u)
JlurubpuaHoe ckpemwmBanue. TpeTtnii 3akoH MeHaensT — 3aKOH HE3aBHCHMOTO HACJICIOBaHUS MPU3HAKOB. AHAIU3UPYIOIICE

ckpemmBanue. [lomurnOpuanoe ckpeniBaHue.

Hemoncmpayusa. CxeMbl CKpeLIUBaHUsl, WILTIOCTpUPYIOMUe onbIThl I'. Menaens no TuruOpuaHoMy CKpEIIMBaHUIO.
Jlabopamopnwie u npakmuyeckue padoomaot
Pemienue 3ana4 Ha TUTUOPHUIHOE CKPEIIITUBAHUE.
HNPEAMETHBIE PE3YJ/IbTATBI OBYYEHUSA
Yuamuecsi J0JI5KHBI 3HATh:

e TpeTui 3aKOH MeHnaes.
Yyammecsi 10JKHbI yMeThb:

e COCTaBJIISITh CX€Mbl JUTUOPUIHOTO CKPEITUBAHHUS;

e COCTaBJIATH penieTky lleHHeTa;

e CUUTaATh KOJIMYECTBO raMET U BO3MOYKHBIX IOTOMKOB B 3aBUCUMOCTH OT F'€HOTHIIA POAUTENECH;

e pemaTh TeHeTUYECKUE 3a/a4d Ha JUTUOPUIHOE CKpEIINBaHUE.
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OcHo6Hble noHAmMuUA. 3aKOH HE3aBUCUMOI'0 HACJIEOBaHUs IPU3HAKOB. AHaIIU3UpYIollee ckpemuBanue. Pemerka IlenHera.

Tema 3.13 XPOMOCOMHAS TEOPUA HACJIEACTBEHHOCTH (4 v)
XpoMocOMHasi TEOpUsI HACJIEACTBEHHOCTU. 3akoH Moprana. I'pynna cueruienusi. I[IpuunHbl HapylleHHUsI CLEIUIEHUS T'€HOB.

Paccrositnue Mexy reHaMHu M 4acTOTa KPOCCUHIOBepa. I eHeTuueckue KapTbl XpOMOCOM. MOJIEKYJISIPHO -I'€HETHYECKUE KapThl.

Hemoncmpayua. CxeMbl CKpELIUBaHUsI, WILUTIOCTpUpPYIOMe onbIThl T. Moprana u KpoCcCUHIOBED.
Jlabopamopuvie u npakmuueckue padomaul

Pemienue 3agay Ha cleNJIEHHOE HACI€I0BaHUE MPU3HAKOB U OIIPEEIEHNUE PACCTOSIHUSI MEXK Y T€HaMU.
HNPEIMETHBIE PE3YJIbTATBI OB YUEHUSA
Yyamuecst J0JI5KHbI 3HATH:

e OCHOBHBIE ITOJIOKEHUSI XPOMOCOMHON TEOPHUHU HACIEACTBEHHOCTH;

e 3aKOH Moprasa;

e T[IPUYUHBI HAPYILIEHUS CLUEIIJICHUS;

e 3aBHCHUMOCTb YaCTOThl KDOCCUHI'OBEPA OT PACCTOSTHUSI MEXKY I'€HaMH.
Yyammecs 10J15KHbI YMeTh:

e COCTAaBJISITb CXE€MbI CKPEIIUBAHUS IPU CHEIIEHHOM HAcJI€IOBAHUMU NPU3HAKOB;

e pemarh 33Jlaui Ha CLENJIEHHOE HACJIeJIOBaHHUE MPHU3HAKOB, HaCTOTY KPOCCHUHIOBEPA U PACCTOSIHUSI MEXKy T'€HaMMU;

e pPACCUYMUTHIBATH PACCTOSIHUE MEXKJAY I'€HaMH MO 4aCTOTE€ KPOCCUHIOBEPA U OINPEACIATh IIPOLEHT KPOCCOBEPHBIX I'aMET U NOTOMKOB
O PACCTOSTHUIO MEX Y F'€HaMHU.

Ocnoenvle nonamus. XpOMOCOMHAs TEOPUsI HacJIeACTBEHHOCTH. 3akoH Moprana. Kpoccunrosep. ['pynna cuensienus. Mopranuja.
KpoccosepHbie raMeThl 1 OPTaHU3MBI.

Tema 3.14 COBPEMEHHBIE IPEJICTABJIEHUA O 'EHE U TEHOME (2 v)

I'enom. I'eHoTuUnm Kak cucTeMa B3aHMOJICHCTBYIOIIUX TI'€HOB. I'eHOM dyesioBeka. MexaHU3Mbl aKTUBAllMU W NOJABJICHUS
akTUBHOCTHU TeHOB. Ctpoenusi onepoHa. CTpPyKTypHBIE U PEryJIITOPHBIE T€Hbl M YYacTKU reHa. ['eH 2yKapuoT U HOPOKApPHOT.
B3aumoneiicTBus alienbHBIX U HEAJUIEIbHBIX TeHOB. [IneiioTpomnus. DKCIIPEeCcCUBHOCTh U IEHETPAHTHOCTb.

Hemoncmpayusn. CxeMbl TEHOMOB U T€HOTHUIIOB.
Jlabopamopmusle u npakmuyeckue padGomaul
Pemienue 3as1a4y Ha B3aMMOIEHCTBHUE aJICJIbHBIX U HeaJUJICIIbHBIX T€HOB U IIEHETPAHTHOCTD.
NPEIMETHBIE PE3YJBbTATBI OB YUEHUSA
Yyammecsi J0JI’KHbI 3HATD:
e OIIPEJICIICHUE NOHATUN «T€HOM» U KT€HOTHUID);
e BH/bI B3AUMOJECHCTBUS I'€HOB.
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Yuamuecst 10J5KHbI YyMeTh:
e Pa3JIMYATh IMMOHSITHS KTCHOMY, KT€HOTHUIDY, KTCHOMOHI»;
e OIIPEJICIIATH BUAbl B3aUMOJICUCTBHUS aJJICIIbHBIX U HEAJJICJIbHBIX T€HOB;
e I[IPUBOAUTH IIPUMEPHI INIEHOTPOITHOTO AECHCTBUS I€HOB;
e peuiath 3aJla4yd Ha B3aUMOJICHCTBUE AJIJICJIbHBIX U HEAJJICJIbHBIX T€HOB U IEHETPAHTHOCTh.
Ocnoenvie nonamus. I'en. I'enom. I'enorun. BzanMmoneiicTBusI T€HOB.

Tema 3.15 TEHETHUKA T10JIA (4 4)

XpOMOCOMHOE OmpeAeaeHrue mnoja. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTrHbli M TeTeporaMeTHBIN 110J1. Turmbl
orpenesieHus moJja (ImporaMmHoe, CHHraMmHoe U 3nuramuoe). [Ipu3Haku, cierieHHbie ¢ mojgoM. 3a0osieBaHus U 1e(EeKThI, CIICTUICHHBIE C
MOJIOBBIMU XPOMOCOMAaMU.

HHemoncmpayusa. CxeMbl XpOMOCOMHOT'O ONIPE/IEJIEHUS TOJ1A.
Jlabopamopmuvie u npakmuyeckue padomul
Penienue 3a71a4y Ha CLICTUIEHHOE C MOJIOM HACJIEIOBAaHUE MMPU3HAKOB.
NPEIMETHBIE PE3YJIbTATbBI ObYUEHUSA
Yuyamuecs A0JI’KHbI 3HATh:
e THUIIbI ONPEJICIICHUS 10JIa;
e TIIPU3HAKM, CUEIJICHHBIE C I10JIOM;
e TOMOraMeTHBIN U IeTepOraMETHBIA MOJ Y PAa3JIUYHBIX OPraHU3MOB.
Yyammecs 10JIKHbI YMeTh:
e COCTAaBJISITh CXEMBbI CKPEIIUBAHUS IIPU HACJICAOBAaHUM MIPU3HAKOB, CUEIJICHHBIX C [IOJIOM;
e peuaTh 3a/Ja4M HA HAcJ€JOBAaHUE MPU3HAKOB, CLECIUIEHHBIX C IOJOBBIMHA XPOMOCOMAaMU;
e [OPUBOJAUTH NIPUMEPHI 3a00JIeBaHUM U 1e(EKTOB, CIEMIJIEHHBIX C ITOJOBBIMH XPOMOCOMAaMU;
e onpeaensiTb TOMOraMeTHbBIN U reTepOoraMeTHBIN I10JI IO CXeMaM CKpPEIIUBaHUS;
e IIPUBOJAUTH OPUMEPHI OIIPEACIICHUS I10JIa y PA3JIMYHbIX OPraHU3MOB.
Ocnoenvie nonamus. Ilon. 'omoramerHsblit nioin. I'ereporamerHslii mos. [Ipusnaku, cuersieHHble ¢ mojaoM. ['emodunus. JJanbToHU3M.

Tema 3.16 I3SMEHYUBOCTb: HACJIEACTBEHHASA U HEHACJIEJCTBEHHAS (4 u)

HN3MeHYnBOCTh KaK OJIHO U3 OCHOBHBIX CBOMCTB JKUBBIX oOpraHu3dMoB. HacieactBeHHast (reHOTHUIIHMYECKas,
WUHIUBUAyaJIbHAasI, HeonpeJaeaeHHas ). MyTraimlmoHHasi © KOMOMHaTHUBHAsI U3MEHUYUBOCTh. MyTaliuu U MmyTareHsl. HenacnencrseHHast
(ommpeneneHHasi, TpynrnoBasi, MOAUMUKAIIMOHHASA) H3MEHYUBOCThb. Moaudukanun. Hopma peaknuu. KpuBas HOpMaabHOTO
pacopenenenus (kpuBasi ['aycca). CTaTUCTHYECKHUE 3aKOHOMEPHOCTH MOJTU(PUKAITHOHHON U3MEHUYHUBOCTH.

Hemoncmpauyusa. llpumepbl HaclIeACTBEHHOW (MyTallMOHHOW W KOMOWHATHUBHOW) M HEHACIEACTBEHHOW (MoaudUKallMOHHON)
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U3MEHYHUBOCTH, MEXaHU3MOB MYyTallUH.
Jlabopamopuvie u npakmuueckue padomoi

HN3yuenne moanpuKamoOHHON U3MEHUYUBOCTH HAa MPUMEPE paCTEHUM, COCTABICHUE BapUALIMOHHOIO PsAa U BapUAITMOHHONW KPUBOM.
HNPEIMETHBIE PE3YJIbTATBI OB YUEHUA
Yyamuecs J0JI’KHbI 3HATD:

e OIpeAciieHNE U KIacCU(UKAIIUIO U3MEHUYNUBOCTH;

e KJIACCU(UKALMIO HACIEACTBEHHON U3MEHUYUBOCTH;

e KJIacCH(PUKAIUIO MyTAIUH MO pa3HBIM ITPU3HAKAM;

e TIpUMEpPbI MOAU(DUKAITHHI.
Yyammecsi 10J1KHbI yMeThb:

e pas3iauyaTh BUABI ©3MEHYUBOCTH;

e OIICHUBATh BO3MOXXHBIE IOCJIEACTBUS BIMSHUS MyTar€HOB HA OPIraHNU3M;

e OIICHUBATh POJIb BHEUIHEW Cpeabl B PA3BUTHH U MPOSIBICHUN IPU3HAKOB.

Ocnognvle nonamusn. VI3MEHUMBOCTH: HACJIEJICTBEHHAass M HeHacielcTBeHHas. Myrtauuu. Myrtarensl. Moaudukamuu. Hopma
peaknuu.

Tema3l7TEHETUKA U 3IOPOBBE UEJIOBEKA (2 u)

I'enetnka yenoBeka U ee pazjeibl. MeToabpl reHeTHKH 4esioBeka. HacinenctBeHHble O0JiIe3HM, T€HHBIE U XPOMOCOMHBIE.
AHomanuu pa3BuTusa. ComMaThudecKkue U TeHepaTuBHble MyTauuu. [IpuHIIUIBI 370pOBOro obpasza >KHU3HU, JAUArHOCTHKH,
npopUIaAKTHUKU U JICUSHHUSI T€eHEeTUYEeCKUX Oosie3Hell. MeauKo-reHeTUYeCKOe KOHCYJILTUPOBaHUE.

demoncmpayusn. IIprumepbl TeHHBIX 1 XPOMOCOMHBIX OOJIC3HEH UEIOBEKa.
HNPEIAMETHBIE PE3YJIbTATBI OB YUEHUSA
Yyammecss 10JIKHBI 3HATE:

e KJlaccuUKAIUIO MyTallUi U HACJIEJICTBEHHBIX OOJIE3HEN UEJIOBEKa;

e T'€HHbIE U XPOMOCOMHBIE OOJI€3HU YEIOBEKa U UX MPOSIBJICHUS;

e IIPUHIIUIIBI 3]IOPOBOro 00pa3a »KU3HU;

e METOAbl AUATHOCTUKH, MPO(GUIIAKTUKH U JICUCHUS HACIICJICTBEHHBIX OOJIC3HEH.
Yuaumuecst 10JIKHbI yMeThb:

e pa3jnyaTh HACJIEJICTBECHHBbIC OOJIC3HU YEIIOBEKA;

e TIPUBOJAUTH NPUMEPHI TEHHBIX U XPOMOCOMHBIX OOJIE3HEN UEeJIOBEKa;

e OIIGHUBATH (PAaKTOPHI pHCKA BO3HUKHOBEHHUS HACIEACTBEHHBIX OOJIE3HEH YeIoBeKa.

OcHnoenvie nonamus. I enabie 601e3HU. XpOMOCOMHBIE OoJsie3HH. CoMaTuueckue MyTaluu. | eHepaTuBHbIE MyTaIllH.
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Tema 3.18 CEJIEKIIUS: OCHOBHBIE METOJbI U JOCTU/XKEHHUA (4 v)
Cenexknus. Ilopona, copt, mtamMmmM. Metoabl cenekunu. LleHTpbl npoucxoXxaeHust KyJIbTypHBIX pacTteHuil. Bxunang H. W.

BaBusioBa B pa3BUTHE T€HETHKH U CEJICKIIUHU.

Hemoncmpauus. Kapra 0eHTPOB MIPOUCXOXKICHUS KYJIBTYPHBIX pacTeHU. M300pakeHus TOpOI pa3IMIHBIX JOMAIITHUX >KUBOTHBIX
U COPTOB KYJIbTYPHBIX PACTCHUM.
NPEAMETHBIE PE3YJIbTATbBI OBYYEHUSA
Yyuyamuecs A0JI’KHbI 3HATh:

e ONpEAeeHUE CEICKIIUU KaK HAyKH U €€ TEOPETUYECKUE OCHOBHI (T€HETHKA);

e METO/IbI CEJIEKIIUU;

e I1ICHTPBI HPOUCXOKJICHUS KYJIbTYPHBIX pAaCTCHUMN
Yyammecsi 10I5KHbI yMeTh:

e OTJIWYATh APYT OT JIpyTa METOJIbI CEJICKIIUU;

e paszauyaTh HOHSITUSI KIIOPOJIA», KCOPT», KIITAMM).

Ocnoenuvte nonamusn. Cenexnus. [lopona. Copt. llItamm. Ot60op. ['nOpuauszanusi. bau3kopoacTBEHHOE CKpelninBaHue. | eTeposuc.
Yucteie nuauu. [lomurmonausi.

Tema 3.19 BUOTEXHOJOT'UA: JOCTHKEHUA U IEPCIIEKTUBBI PA3BUTHA (2 u)
buotexnonorusi. I'ennas nHkenepusi. [ eHeTnuyeckn MOIUPUIIMPOBAHHBIC OpraHU3Mbl. KiloHMpoBaHHWE. DTHYECKHUE aCHEKTHhI

OMOTEXHOJIOTHH.

Hemoncmpayusa. CxeMbl KIOHUPOBAHUS U CO3/IaHUSI TEHETHYECKH MOTU(DUIIMPOBAHHBIX OPraHU3MOB.
NPEAMETHBIE PE3YJIbTATbBI OBYUYEHUS
Yyammecss 10JIKHBI 3HATE:

e OIpeaeiieHuE U 3aJa4yu OMOTEXHOJIOTHUH;

e METOJbl OUMOTEXHOJIOTUH;

e METOAbl T€HHOW UWHKECHEPUU;

e DTUYECKHE aCIleKThl OMOTEXHOJOTHYECKUX Pa3paboOTOK.
Yuamuecst 10JIKHbI YMETh:

e OIIEHUBATh dTUYECKHUE ACHEKThl HEKOTOPHIX OMOTEXHOJIOTHYECKUX pa3paboTOK;

e IMOHUMATh HEOOXOAUMOCTh OHOTEXHOJIOTMYECKHUX HCCIECIOBAaHUM JIsI HOBBIMICHHUS A(P(PEKTUBHOCTH CEIbCKOXO3SIHCTBEHHOTO
MMPOU3BOJICTBA U CHMXKEHUSI CEOECTOMMOCTH MPOYKITHUH.

Ocnoenuvie nonamusa. buorexnonorus. I'ennas naxxenepus. KimonupoBanue. buostuka.
Mesicnpeomemmnuoie céazu

Heopeanuueckas xumus. OXpaHa IpUpPoOJIbl OT BO3JACUCTBUS OTXO0J0B XUMHUUYECKHUX IPOU3BOJICTB.
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Opeanuueckas xumusi. CTpoeHUE U PYHKIIMU OPraHUYECKUX MOJICKYJI U UX MyTareHHOE JICHCTBUE.

Du3uxa. PEeHTreHOBCKOE U JApyrue u3iydeHus. [loHsTre o 103e n3aydeHuss 1 OMOJIOTHUEeCKOM 3alluTe.
METAINIPEAMETHBIE PE3YJIbTATBI OBYUYEHMUSA
Yuyauuecst 10JIKHbI YyMeThb:

pabdoTaTh ¢ y4eOHUKOM, COCTaBIATh KOHCIEKT Iaparpada, CXeMbl U TaOJIUIIbI;
pa3pabaTbeIBaTh MJIaH-KOHCIICKT TEMBI, UCIIOJIB3YsI Pa3Hble HICTOYHUKH UH(POPMAIINH;
TOTOBHUTH YCTHBIE COOONIEHUs, pedeparThl U MPEe3eHTAUN Ha 3a/ITaHHYIO TEMY;
I10JIB30BaThHCA ITOHMCKOBBIMH CUCTEMaMN I/IHTepHeTa.
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l1l. TemaTnueckoe IJJAHMPOBAHME C YKA3aHMEM KOJMYECTBA YaCOB, OTBOJMMBIX HA OCBOCHHUE KAXKIOM

TCMBbI.
N3 Hux (KOJIUYECTBO
Komn-Bo JacoB)
4acoB o o ®
HaumeHnoBaHue paszaena, TeMbl (Bcero) i % E
= = 2
10 kimacc (105 yacoB u3 Hux 3 yaca pe3epsn)
I moayroaue 46 u.
BBenenue 1
Pa3nen 1. Buosorust kak nayka. MeToabl Hay4HOro mo3Hanus (6 1)
1.1 KPATKASI UCTOPUS PA3BBUTHUS BUOJIOTUHA
BxoaHO0# KOHTPOJIBHBIN TECT 1 1
1.2 CYIIHOCTbD )KU3HU U CBOMCTBA ) KUBOT O 2
1.3 YPOBHH OPTAHU3ALIMH KHBOM MATEPHH. METO/IbI BUOJIOTI MU 2 1
Paznen 2. Kierka (30 u)
2.1 UCTOPUA U3YUEHHUA KJIETKH. KIETOYHASI TEOPUSA 2
2.2 XUMHWYECKUU COCTAB KJIETKA 2
2.3 HEOPTAHUYECKHE BEIIECTBA KJIETKHA 1 1
2.4 OPTAHMYECKHUE BELIECTBA. OBLIASI XAPAKTEPUCTHUKA. JTUTTHIbI 3
2.5 OPTAHMYECKHUE BEIECTBA. YIJIEBOJBI. BEJIKHU 4 1 1
2.6 OPTAHMYECKHE BELECTBA. HYKJIEMHOBBIE KUCJOTBI 4 2
2.7 SYKAPHOTHYECKAS KJIETKA. LIUTOILTA3MA. OPTAHOM IbI 4 3




2.8 KJIETOYHOE S1JIPO. XPOMOCOMbI

2.9 MIPOKAPUOTUYECKAS KJIETKA

2.10 PEAJIM3AIINA HACJEJCTBEHHOM NH®OPMAIIMM B KJIETKE

2.11 HEKJIETOYHAS ®OPMA )KU3HU: BUPYChI

NN

Pa3nen 3. Opranusm (7 u)

3.1 OPTAHMU3M—EJWHOE IEJOE.MHOTOOBPA3UE OPTAHU3MOB

3.2 OBMEH BEIIECTB M MPEBPAIIEHHE YHEPTUN. SHEPTETUYECKHA OBMEH

HToroselii Tect 3a | mosyrogue

3.3 INIACTUYECKH OBMEH. ®OTOCUHTE3

RN

Hroro 3a | moayroaue:

46

II monyrogue 58 u.

Pa3nen 3. Opranusm (55 4.)

3.3 INIACTUYECKHI OBMEH. ®OTOCUHTE3

3.4 TEJIEHUE KJIETKAU. MUTO3

3.5 PASMHOKEHUE: BECIIOJIOE U ITOJIOBOE

3.6 OBPA30OBAHUE I10JIOBBIX KJIETOK. MEIO3

3.7 OIJIOAOTBOPEHUE

3.8 MHIUBUAYAJLHOE PA3BBUTUE OPTAHU3MOB

3.9 OHTOTEHE3 YEJIOBEKA. PEITPOAYKTUBHOE 3I0POBBE

3.10 TEHETHUKA — HAYKA O 3AKOHOMEPHOCTSAX HACJAEACTBEHHOCTH U UBMEHYHUBOCTH. T.

MEHJAEJIb — OCHOBOIIOJIO’)KHUK 'EHETUKHA

NPROIN AP W W

3.11 3AKOHOMEPHOCTH HACJEJOBAHUS. MOHOTUBPUIHOE CKPEIIMBAHUE

3.12 3AKOHOMEPHOCTH HACJEOBAHHUS. TUTHBEPHIHOE CKPELIMBAHUE

3.13 XPOMOCOMHAS TEOPUS HACJEIACTBEHHOCTH

3.14 COBPEMEHHBIE NPEJACTABJEHUSA O TEHE U TEHOME

W b

RINIDNDN
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3.15 TEHETHUKA ITOJIA 3 2

3.16 UBMEHYMBOCTh: HACJEJACTBEHHAS U HEHACJEJCTBEHHAS 4 1
3.17 TEHETHUKA U 3JJOPOBBE YEJIOBEKA 2
Hrorossblii TecT 1
3.18 CEJEKIIMA: OCHOBHBIE METOJIbI U JOCTUKEHUSA 3
3.19 BUOTEXHOJOI'UA: TOCTUKEHUA U IEPCIIEKTUBBI PA3BUTHUSA 2

Hroro 3a |l monyroame : 56 11

Hroro 3a roa: 102 17
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KajengapHo-Ttemaruyeckoe IJiIaHUPOBaHUE

10 kaacc (3 4 B Hegeqto, Becero 105 u) _ yray0/éHHBIN ypOBEeHb

Jlara npoBeneHust

Ne m/m Tema Copnepxanue Bunbl neaTenbHOCTH ydaluxcs
Ilnan | Pakt

1. Beenenne buosorust kak Hayka, u3ydaromast >kuByro | [loBTopsitor CUCTEMY JKUBBIX
NpUpPOly UM  B3aUMOJEWCTBHUS  >KUBBIX | OPTAaHU3MOB, XapaKTEepU3yIOT
OpPraHu3MoOB JApPYT C APYIOM U OOBEKTaMH | IapCTBa >KUBOU MPUPOIAbI U HAYKU,
HEXUBOU TIPUPOIEI. Cucrema | M3ydaroIlue OTAEJIbHbIE IIapCcTBa,
opranudeckoro mupa. llpeamer, 3aaum U | ONIpeAeIstOT MPaKTUYECKOE
MecTO OOIer OHuoJOorud B CHCTEME | 3HAUEHUE OHOJIOTUH B
OMOJIOTUYECKUX HAYK COBPEMEHHOM MUpeE

Paznen 1. buosiorusi kak Hayka. MeToabl HAy4HOr 0 no3HaHus (6 1)
2. Kpartkas uctopwusi | Uctopust pazButuss Owmonorun. Haydunbie | XapakTepu3yroT OHOJOTHIO  Kak

pa3BUTHS OUOJIOTHH TEOPUU U KOHUENIUH U HUX MECTO B|HAyKy, €€ MECTO Hu pPOJb Ccpeau

COBPEMEHHON €CTECTBEHHOHAYYHOH | APYyTUX €CTECTBEHHOHAYYHbBIX
KapTHUHE MUpa JVCLUTIINH, BBISIBIISIIOT poJib
OTZIEJIbHBIX YYEHBIX B Pa3BUTUU
OMOJIOTUM,  ONPEHCNSIOT  JTambl
pa3BUTHSI OUOJIOTUH KaK HAyKH
3. Bxonnoit Pemaror TecTtoBble 3aJauM Ha BBISIBICHUE YPOBHS OBJIAJACHUS IIPEAMETHBIMU
KOHTPOJBHBIN TECT 3HaHUSIMH U Y Y]] 3a Kypc OCHOBHOW WIKOJIBI IO OHMOJOTHHU. J[eMOHCTpUPYIOT

IIpCSIAMCTHBIC 3HAHUSA 3a KYpPC «Benenue B O6IJ_IyIO OMOJIOTHIO

4, Cucrema Cucrema OHOJIOTHYECKUX HayK. YuyeHnble- CI/ICTeMaTI/ISI/IpymT pasaciibl
OMOJIOTHYECKUX HayK. ouooru u nux BKJIaJg B CO3/1aHHUC ouooruu B 3aBUCHUMOCTH oT
COBpeMeHHOﬁ HaquOﬁ KapTHUHBI MHUpa 00BEKTOB HCCIICO0OBaHUA "
HCCICAYCMBbIX HpOHBJ'IeHI/Iﬁ KHU3HHA.
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5. Meroasl n3ydeHusi | OObEKTHl U METOAbl U3YUYCHUSI OMOJIOTHH. 3HaKOMSITCs c MeTOoAaMUu
OHMOJIOTHH. Jlaéo. NO3HaHMUs KUBOM OPUPOJIBI,
paooma Ne 1 BBIJIEJISISA [IPU PTOM OOIIl€HAyYHbIE
«Mukpockonusa  Kak " crenrajJibHbIe METObI
mMemoo HCCJIE1OBaHUs, XapaKTEepU3yIOT
OU0/102UUECKO20 KaXXJIbI1 METOJ HCCIICJOBAHUS B
uccneooeanus HUCTOPUYECKOM aCHEKTE

6. Kusnp Kak | JKn3Hb Kak Ononoruyeckuii peHOMEH. OnpenensitoT MNOHSTHE  <«OKU3HBbY,
Onosoruyeckum ydarcsi ~ OTJM4Yarb  JKABOE  OT
(peHomeH. HEXKHUBOTO

7. CBolicTBa )KHUBOTO OnpeneneHust >KU3HU, CBOMCTBa >KUBOTO, | XapaKTEPU3YIOT CBOMCTBA )KUBOTO U

OPOSIBJICHHUS YKU3HU U UX XapaKTEpPUCTUKA |OCHOBHBIEC NPOSIBICHUS )KU3HU.
8. VYpoBHU opraHuzainuu | CTpyKTypa >XWUBOW MaTepum, ypoBHeBas |/laroT OTIpeJIeIICHUE YPOBHSIM
>KHUBOU MaTEpUH. opraHu3aus KHUBOTO, MPOSIBJICHUS | OPTaHU3AIlUHU KUBOT O, ONPEJIEIISIOT
)KU3HHU, OOBEKTHI U METOAbl H3YyUYEHUSs | MepapXHI0 YPOBHEH OpraHuzanuu
JKMBOT'O HA Pa3HbIX YPOBHSIX U NOPOSIBJIIEHUS >XU3HU Ha KaXKJOM
YPOBHE KakK HOpeIMET H3Yy4YECHUs
OHOJIOTUH.
Pa3nen 2. Kinerka (30 1)
9. HUcTtopus usyueHus | Uctopusi co3maHusi KIJIIETOYHOW TEOPHUU U | 3HAKOMSITCSI C UCTOPUEN N3y4YECHUsI
KJIETKH. OTKPBITUSI KJIETKHU, METOAbl H3YUYCHHUs |KJIETKH W CO3JaHHUEM KJIICTOYHOM
KJIETKH, CYTh OCHOBHBIX IIOJIOKECHUH | TEOPUH.
KJIETOYHOU TEOpHUH, aABTOPbI KICTOYHOM
TEOPUU U OTHEJIBHBIX €€ IIOJOXKECHUM.
Pa6oter P. I'yka, P. bpoyna, P. Bupxosga,
M. Illneinena u T. I1IBanHAa.

10. |KuerouHasi Teopust MecTo KJIETOYHOU TEOPUM B COBPEMEHHOM | XapaKTEpU3YyIOT OCHOBHBIE

€CTECTBEHHOHAYy4YHON KapTHHE MHUpPa MOJIOYKEHMSI KIIETOUYHOU TEOpHUH

11. | Xumuyeckuii  cocTaB|DIEeMEHTHBIN COCTaB KJIETKHU. | OnipenenstoT €IUHCTBO
KJIETKH Knaccudukanmus  BemecTB  KJIETKH 10 | JIEMEHTHOI'O COCTaBa KakK OJIHO U3
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KJ1accam XHUMHUYECCKHUX COCIUHEHUM,

KOJIMYCCTBCHHOMY MIPCACTABUTCIILCTBY.

CBOMCTB JKHBOTO, pPacCIpPEACIIsIOT
XUMHUYCCKHUC BJICMCHTHI 110 I'pyIiiiamMm
B 3aBHCHUMOCTHU oT
KOJIMYCCTBCHHOI'O

nIpeacraBuTCIbCTBa B OpraHmu3me.

12. |®dysknuoHanbHas poib | Kimaccudukarmst BeIecTB KISTKH 110 WX | XapaKTePU3YIOT POJIb OTICIHLHBIX
XUMUYECKUX pOJH B )KU3HEIACITECIBHOCTA U CTPYKTYPHOM | JIEMEHTOB
3J1€EMEHTOB KJIETKH OopraHnu3aiuu

13. |Heopranunueckue Pa3znooO6pa3ue HEOPraHUYECKUX | XapaKTepU3ylT pojib BOJbI U
BEIIIECTBA KJIETKHU. [COCIMHEHUH B KJIETKH W UX PoOJib B|MHUHEPAJIBHBIX COJICH B KJIETKE
Jao. paooma Ne 2|nponeccax JKU3HEIESITEIIbHOCTH "

«Ilnazmonu3s u | CTpyKTypUPOBaHUHU >KHUBOTO.
0eniazmoaus ¢ | OcobeHHOCTH BOOBI KaK XHWUMHUYECKOI'O
KiemKax KO2icuubl | COSITMHEHUS U €€ 3HAUCHUE TS )KU3HU
JYKa»

14. |OOwas Onpenernenue, kiaccudukamnus, cBoiictsa M| /Jlaror omnpeneneHue M MTPUBOIIT
XapaKTepUCTUKA poJib  OpraHUYEeCcKUX  COEAMHEHUN  B|KJIACCU(PUKALUIO  OPraHUYECKHUX
OpraHUYECKUX npoiiecce JKU3HEIESITEIIbHOCTH U | BEILIECTB.

BEIIIECTB CTPYKTYPHUPOBAHHOCTH KHUBOTO.

15. |JIunuaer: ux | bBuonornueckass ponp, kiaccudukanus u|Krmaccupuuupyrotr aunuasl 0o
CTpOEHUE, CTPOEHHUE JIUITHIIOB CTPOECHUIO
KJ1accuuKanms u
Ouonoruyeckasl poJb.

16. | Xumuueckue I'mnpodunbusie u ruapodoOHbie cBoiicTBa | [IpuBOoasT XUMHYECKHE
CBOWCTBA JIUOHUAOB M |JIUITHUI0B 0COOCHHOCTH u ONpEIeIISTIOT
JIUTOUJIOB OHOJIOTUYECKYIO POJIb JIUMTHUI0B

17. |Knaccudukanmsi, Knaccudukanus m Oumosoruueckass poib | OnpenensoT yrieBoJIbl KaKk KJacc

CTpOEHHE, CBOWCTBA U
Oouonoruyeckass pPoIb
yIJIEBOAOB

yrJeBOO4OB. CTpOeHI/Ie nu XUMHUYUYCCKHUC

CBOICTBa yrjeBoaoB

OpraHUYECKUX COCIUHEHUM,
KJIAaCCU(PUIUPYIOT  YIJIEBOABI IIO

CTPOCHUIO, BBISICHSIOT

31




OHMOJIOTUYECKYIO POJIb YyTII€BOIOB

18. |Kiaccudwukarmsi, Knaccudukammmss OenkoB. CrpoeHue u| XapaKTepHU3YIOT OeJiku C
CTpOEHUe U | XMMHUYECKHE CBOICTBA OEIKOB XAMHUYECKOH M OHOJOrMYecKou
XUMHUYECKHUE CBOUCTBA TOYEK 3pSHUS
OeJIKOB

19. | dyukOUU OernkoB. | buosornueckasi posb OE€IKOB OnpenensiroT OM0JI0TUUIECKYIO POJIb
Jao. paboma Ne 3 OCJIKOB.

«Onbimul no
onpeoeneHuro
Kamaiumu4uecKkou
aKmueHocmu
pepmenmos»

20. |(IIp. paoboma Ne 1|CpaBHEHUE CBOICTB U pOJib opraHndyeckux | CpaBHHBaIOT CBOWCTB UM  PpOJIb
«Cpasnumenvnas COEJIMHEHUU B KJIETKE OpPraHUYECKHUX  COEJUHEHUU B
xapakmepucmuka KJIETKE
JIUNRUOO08, Y2I1€80008 U
Oenkoe»

21. |HyxieuHoBble HyxneuHoBbsle KHUCIOTHI Kak HocuTend |/laioT onpenesieHne HYKIJISHHOBBIM
KUCJIOTHI Kak |[uHoOpMallii B KJIETKE W OpraHu3Me B|KHCIOTaM Kak XUMHUYECKUM
HOCUTEIH EJIOM. buonoruueckue CBOMCTBA | COCIMHEHUSIM u HOCHUTEIISIM
uHOpMaIInU. HYKJICUHOBBIX KHUCIIOT. HaCJIEeJICTBeHHOHW nHpOopMaIun

22. |Crpoenue, CrtpoeHue U kinaccudukanus | Onpeaenstor 0coOeHHOCTH
KJ1accuuKanms U | HYKJICUMHOBBIX KUCJIOT. Kiaccudukanuss u|cTpOeHUs HYKJIEMHOBBIX KHCIOT HUX
CBOMCTBa ouonoruydeckas poab pazauaasix PHK. KJ1acCu(UKAITUTO u
HYKJICUHOBBIX KHCIIOT. OHMOJIOTMYECKYIO POJIb.

23. |IIp. paooma Ne 2|Otnunuus JJHK or PHK mno crpoeHuro u|Haxomsar cxoacTBa U BbBISBISIIOT

«Cpasnumenvnasn

OMOJIOTMYECKUM CBOMCTBaM.

ormuuusgs JIHK or PHK 1o
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xapakmepucmuka CTPOEHHUIO u OHMOJIOTUYECKUM
/HK u PHK) CBOMCTBAaM.
24. |IIp. pa6oma Ne 3|Pemenue 3agad no npaBwiry Yapradda na|Yuarcs  peniath 3ajjla4d = 1o
«Pewienue 3adau no|onpericicHUE HYKJICOTHIHOIO cocTasa|mpaBwry Yapradda
npasuny Yapeagpgpa» |JJHK un PHK B npoueHntHom u
KOJINUECTBEHHOM COOTHOIIIEHUU
25. [DykapuoThveckas Crpoenue  kjieTtku, onpeaereHue | llpuBoast oG njaH CTpPOEHUS
KieTka. O0si3aTenbHbIE | KilacCU(UKaII 00s13aTENbHBIX | DYKAPUOTUYECKOW  KJIETKHU, Jar0T
12§ HeoOs13aTeIbHbIE | KOMIIOHEHTOB SYKAapPHUOTUYECKOM KIIETKU. | OTIpEeACIICHUE opraHougam u
KOMITIOHEHTHI KJIeTKU. |HeobGsi3aTenbHble KOMITOHEHTBHI | BKIIFOUEHHUSIM, KJ1acCCU(PUIUPYIOT
AYKAapHUOTUYECKON KIIETKH OpraHouJbl B 3aBUCUMOCTH OT
OCOOCGHHOCTEM UX CTPOEHHUs U
ONpPEIeIISIIOT poib KaXXJ0T0
OpraHoHJa B KJIETKE
26. | Bupmyanvnas aao. JlaboparopHsblit mpakTukyM 1o Teme «Knetka». | COBepIIEHCTBYIOT HaBBIKM pabOTBl C
paooma No 4 1ab0opaTopHBIM 00OpyIOBaHUEM. Ydarcs
«Opzanouost OPUMEHITh  METOAbl  OMOJOTHYECKHX
KJ1iemKu». Jlao. HCCIEI0BaHUI TUIst peteHus
paooma Ne 5 IIPAKTUYECKUX 3a7a4
«Haobnrmwoenue

KJ1emoK pacmeHuil u
HCUBOMHBIX Ha
20mMoO8bIX
MUuKponpenapamax.
Jlao. paooma Ne 6
«H320moenenue u
onucanue

MuKponpenapamos

KJ1emoK pacmeHnuii
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27. | ABymemOpaHHBIE IIpoucxoxnenue nByxMeMOpaHbIX | Pactio3narot 0COOEHHOCTH
OpPraHOWJIbl KJIIETKHU OpPraHOHUIOB. Krnaccudukanys U | IByMEMOpaHHBIX OpPTaHOHWJIOB II0
HPOUCXOXKJICHHUE TJIACTHU/I. CTpOeHUI0O " (PYHKOUAM. 3HAIOT
TUNOTE3bI MPOUCXOXKIACHUS
ABYXMEMOpaHbIX OpraHoOu10B
28. |Snapo xnerku Ocob6ennoctu CTPOEHMUS u|/laror omnpeneseHue sSApPYy Kak
(pyHKIIMOHaAJIbHOE HA3HAYEHME sipa. croco0y XpaHEHUS
HAacJIEJICTBEHHON HWHOpMauu H
XpoMocoMam, XapaKTEepU3yIOT
KOMIMOHEHTHI si/ipa U UX QYHKIIUHU
29. | XpoMOCOMBI Crpoenue u QyHKIIUU XPOMOCOM Paznnuaror XPOMOCOMBI o
CTPOEHUIO U PYHKIIUSIM
30. |IIp. paboma Ne  4|CpaBHEHHE CTPOCHHS DJYKApPUOTHYECKHX KIETOK|3HAFOT CXOACTBA €W  Pa3IUIUSs
«Cpasnenue  cmpoenus | TpuOOB, paCTEHUH KUBOTHBIX rpUOHOMN, pacTuTenbHOU 7|
IYKAPUOMUYECKUX OakTepua’ibHOU KJIETKH.
KJ1emoK» Moaenupyror JYKapUOTHYECKUE
KJIETKH
31. |IIpokapuoTuyeckas Oco6GeHHOCTH CTPYKTYPHOU opranuzanuu | |JlaroT onpeneneHne npokapuoram u
KJIeTKa. Jlab. padboma|KU3HEAESITECABHOCTH MNPOKAPHUOTHYECKOM | ONPEACISIIOT 0COOeHHOCTU 1704
Ne 7 «H3yuenue | KneTku CTPOCHUS
K/1emoK Ooaxkmepui
Ha 20MmMoBbIX
MUKponpenapamax»
32. MHorooOpa3zue u poJyib | MHOTOOOpasnue u pojib  IpokapuoT B|Pazmuuaror Gaktepun no ¢opme u
POKapHOT B | OuoreoieHo3ax 3HAUYEHUIO
OuroreoleHo3ax
33. ['enernueckuii Koa U |[ eHETHUYECKHUI KOJ U €ro CBOMCTBA OnpenensitoT reHeTUYECKUM KOJ U

€0 CBOICTBa

XapaKTEepU3yIOT €ro CBOMCTBA
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34.

Oranbl peann3anusa
HaCJICACTBCHHOM

nH@OpMaIU B KJIETKE

Peanuzanmst reHeTuueckol wHOpMAIMU B
KJIETKE U €€ JTallbl.

OnuceIBalOT JTalbl  peau3aliu
HAcJIeACTBEHHOW WHMOpManuu B

KJICTKE

35. |MarpuuHbli  cuHTE3. | XapaKTepUCTHKA peaynimukanuu, | Jlarot onpenenenue peayIuimKanuu,
Bbuocuntes Genka. TPAHCKPHUIIIIUA ©W TPAHCISIIUH ¢ WX | TPAHCKPHUIIIIUHN, TPAHCISIITAN
MEXaHU3M
36. |IIp. paboma Ne 5|PemieHue 3amad Ha onpencieHue VYuarcs pemaTte 3amadyd 110
«Pewenue 3a0au mHa|- JJIMHHBI U MaccChl F€HAa, MacChl OEJIKa; MOJIEKYJISIPHOU OMOJI0THHr
Ouocunmes oenxka» - IIOCJIEeNOBaTE€IbHOCTH AaMHUHOKHCIIOT B
oenke o JIHK u PHK;
- yyclia HYKJI€0THA0B, KOJOHOB, TPUILJIETOB,
amuHokucnoTt, T-PHK;
- aMHUHOKHCJIOTHOTO cOCTaBa OEJIIKOB IIOCJIE
myTanuu B MmoJsiekyJsie JJTHK
37. |Bupycsl —| OcoOGeHHOCTHU CTPYKTYPHOH Opranm3aliuu M| XapakTepUu3yroT  BHPYChI  Kak
HeKJeTo4YHasi ¢Qopma|cBoiicTBa BHUPYCOB KakK  HEKJIETOYHOH | HEKJIETOYHYIO  (GopMy  KU3HH,
JKU3HHU. bopmbl JKU3HHU. Knaccudukamms U | OIPEACIISIIOT OCOOCHHOCTH
MHOTroo0pa3sue BUPYCOB. CTPOCHUSI U >KU3HEJACATCIBbHOCTHU
BUPYCOB
38. |JKuzHeHHBbIH nuki | [ IpoHukHOBEHHE BHpYycCa B KJIEeTKYy. | OnpeneiasitoT OCOOCHHOCTH
BUPYCOB. JKu3HeHHBINT  LIMKI ~ BHUPYCOB. Mepsl | pa3MHOXEHHUS BHUPYCOB;
npoUIaKTUKH BUPYCHBIX OOJIe3HEH. | ONUCHIBAIOT  JKU3HEHHBIA  ITHKII
IMpodunakruka CITNa. BUpycCa uMMyHoaepUuIuTa
4eJI0BEKa.
Paznen 3. Opranusm (65 4)
39. |Opranuzm — enuHoe |[lyTu mepexosa OT OJHOKJIIETOYHOCTH K| XapaKTepU3yIOT OpraHu3M Kak
LieJI0€. MHOTOKJIETOYHOCTH OOWH W3 YPOBHEW oOpraHu3aliiu
>KUBOTO
40. |Mmuoroo0Opasue Mmuoroo0Opasue opranus3MoB. | KimaccuuimpyroT opraHusMmsbl Mo
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OpraHu3MOB OJ1HOKJIETOYHBIE, KOJIOHUAJIbHBIE U | KOJIMYECTBY KJIETOK M CTEIEHH
MHOT'OKJIETOUYHBIE OPTraHU3MBI. CBSI3H MEXKIY HUMH

41. |OOMeH BemIeCTB U | DHEPreTUYSeCKHU OOMEH KaK COBOKYITHOCTH | XapaKTEepHU3yIOT OOMEH BEIeCTB
IpeBpalieHue peakuuii pacuierieHust CJIOKHBIX |[KaK OJIHO M3 CBOMCTB JKHUBOIO,
3HEPrUU OpPraHUYEeCKUX COEIMHEHUU. MecTo | onipenesnsatoT poisb ATD B

PHEPreTUYEeCKOro oOMeHa B o0meM oOMeHe | OpraHu3Me,
BEIIECTB OpraHu3ma.

42. |DTarbl CUHOHUMBI TepMHUHa  SHeprerudyeckuii | OnuceIBaoT STalnbl
YHEPTreTUUECKOT O oObmen»  (karabonau3M, JUCCHUMMJIALIMS). | PHEPTETUYECKOI O oOMeHa,
oOMeHa DTanbl YHEPreTUYecKoro oOMEeHa ¢ WX |3aluChIBAIOT OCHOBHOE

XapaKTEepHUCTHKA. SHEPreTUYEeCKOe ypaBHEHHUE

43. |CrmpToBoe n | OcobGeHHOCTH »HepreTudyeckoro oomena y|CpaBHHUBAIOT YHEPreTHUCCKYIO
MOJIOYHOKHCJIIOE OakTepuii, rpudOB U pacTeHUH 3¢ HeKTUBHOCTH
OpoxeHue OECKHCIIOPOTHOTO, KHUCIOPOIHOTO

ATAIlOB PHEPreTUYECKOro ooOMeHa ¢
pa3znunuHbIMU hopMaMu OpOKEHUST

44. |IIp. paooma Ne 6|Penienue 3aa4 Ha ompeaeseHue | Yyarcs penrate  3ajadd 110
«Pewenue 3a0au Ha|KOIUYECTBA MOJIEKYJ INTIOKO3bl U1 AT® B|MoJeKyIsIpHOI OHOIOruu
onpeoenenue Inpoliecce karadoysmsma
Koiuuecmea MmoeKyJl
2nwKko3el u AT® ¢
npouyecce
Kamaoonuzmay

45. |UroroBbiii Tect 3a ||Pemaror TecToBBIE 3a/1auM HA BBISBICHHE YPOBHS OBJAJICHUS MOPEIMETHBIMH
IOJIYyTOJINe 3HaHusiMu 1 Y Y/ 3a | monyroaue. JIeMOHCTpUPYIOT NMpEAMETHBIE 3HAHUS II0

temam «Kiietka» u « DHepreTudeckuii OOMeH B OpraHu3Me)

46. |Ilnactuueckuit oomeH. |IlnmacTuyecknii oOMEH Kak COBOKYITHOCTB | XapaKTepHU3yIOT IUIACTUYECKUM

peakimii CHHTE3a CJIOKHBIX OPTraHUYECKUX
COCTUHEHUM. CUHOHUMBI TEepMHUHA
«IUtacTH4YecKuit  oOmMeH»  (aHaboOIU3M,

oOMeH Kak »artarl odmniero ooOmena
BEIECTB
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ACCUMUWJISIIINS ).

47. |Tumnel nutanus. DTarbl | TUTIBI NUTAHUA. ABTOTpO(DHBI n | KimaccupuimpyoT opraHu3Msbl 110
orocunTe3a. rerepoTpodrl. DOTOCUHTE3 U €Tro ITalbl. | TUIIAM ITAUTAHUSL. Ornpenessrot
Cseronas (daza XapakTepUCTHKA CBETOBOH (ha3bl OHOJIOTUYECKOEe 3HAUYCHUEC

¢dorocunTe3a. OrnuceIBaroT
HPOLIECCHI, OpoOTEeKaroIe B
CBETOBOM (aze

48. |TemuoBas ¢daza. [{ukn | XapakTepucTUKa TEMHOBOH (ha3bl OnuceIBarOT MPOILIECCHI,
KanbsBuHa NpoTEeKarolue B TCMHOBOHU aze

49. |/leneHWE KIICTKH. Tunber nenenus kineTtku. MUTOTHYECKUN U | XapaKTEpU3yIOT POCT U pPa3BUTHE

>KU3HCHHBIN ITUKII. KaK MPOSIBIICHUEC J)KU3HH,
KJaccuPpUIUpyroT THITBI
KJIETOYHOT' O AeJIeHUs,
OIIPEAEIIAIOT >KU3HEHHBIN  IITUKII
KJIETKHM U MUTOTUYECKUIN UK

50. |MwuTtos3. 3HaueHue | MUTO3 KaKk OCHOBa pocTa, pereHepaiuuu v | OnuceiBarOT 3Tarbl
MUTO3a Oecriosoro Pa3MHOXXEHHUS. | MUTOTUYECKOT'O 1IMKJIa. BBISIBISIIOT

Xapaktepuctuka (a3 MuTo3a. 3HAUEHHUE |3HAUCHHE MUTO3a
MHUTO3a

51. |Jla6. paboma Ne 8|V3ydenue MuUTO3a B KJETKax Kopeuika|BreimomHsor nabopaToOpHYIO
«H3yuenue mumo3sa 6|jyka (BUPTyaJlbHO W/ HWJIW Ha TOTOBBIX |pabOTy, COBEPILICHCTBYIOT HaBbIKU
K1emKax KopewKa |Tipenaparax) padoThI C nadbopaToOpHBIM
ayka (6upmyanvno u/ o6opynoBaHHEM
unu  Ha  20MOBBIX
npenapamax)»

52. |becniosnoe Knaccudukanuss cnocoOoB Oecniaioro| Beigensitor  crmoco6b1  6ecnoaoro
pa3MHOXKEHUE Pa3MHOXXEHHUSI, WX XapaKTepPUCTHKA W |Pa3MHOXKCHUS U XapaKTepU3YIOT

OCOOGHHOCTH.  XapaKTepUCTHKA U | KOKIBI U3 HUX. XapaKTepPHU3YIOT
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OCOOCHHOCTH  BACIMBHOIO PAa3MHOKEHUS | OCOOCHHOCTH BACTATVBHOIO
pacreHui Pa3MHO>XKEHUSL paCTCHUN
53. |ITomoBoe Kimaccudpukamms  crmocoOGoB NQoBOIO| BEIIENSIFOT  c1TOCOOBI  TTOJIOBOTO
pa3MHOXEHUE pPa3MHOKEHUsI, WX XapaKTCPUCTHKA | |pPa3MHOXKCHHUSI W XapaKTCPHU3YIOT
OCOOCHHOCTH KaXKIBIH U3 HUX
54. |3HaueHHe pa3JIU4YHbIX |Pa3MHOXXEHHE Kak OJHO U3 CBOUWCTB|OmnpenenstoT pa3MHOXKEHHUE Kak
cnoco6oB KHUBOTO. CBOWCTBO  JKHBOTO,  BBISIBIISIFOT
Pa3MHOXEHUSI OCOOEHHOCTHU u 3HAUYCHUE
Oecrnojioro M II0JIOBOTO CIIOCOOOB
Pa3MHOKCHHUS
55. |Ctpoenue noioBbIX |['aMeTbl  Kak  OCOOBIM  THIO  KJIETOK. | XapaKTEPU3YyIOT MOJIOBBIE KIIETKH,
KJIETOK OCcoOEHHOCTH UX CTPOCHMUS BBISIBJISIST OCOOEHHOCTH 1754
CTpOCHUSI
56. [Meiio3. OOpazoBanue | Xapaktepuctuka ¢da3 wmero3za W dTanoB|Mero3 Kak Ccroco0 KIJIETOYHOTO
[MOJIOBBIX KJIETOK ramMeToreHesa. OCOOEHHOCTH | I€JIEHUsI, OITMCHIBAIOT MEH03 Mo
criepMaToreHesa u oporeneza. Oco6eHHOCTH | CTAJINSIM, BBISIBJISIIOT MECTO Meilio3a
o0Opa3zoBaHus ramer. B ITpOIIECCE TaMETOreHe3a
57. |OcobeHHoCTH Oco0OeHHOCTH raMeTOreHes3a y pacTeHui BreissBnisiror 3aKOHOMEPHOCTH
rameToreHesa y raMeToreHesa B IHMKJIaX Pa3BUTHUSI
pacTteHui y CITOPOBBIX u CEMEHHBIX
pacTteHui
58. |3uauenue meriosa 3HaueHue Merno3a Onpenensiror OMOJIOTUYECKYIO
poap ™Meilo3a B HOOJAAEpPKAaHUU
NOCTOSIHCTBA YHCJIa XPOMOCOM
59. |IIp. paboma Ne 7|PemieHue 3ajgad Ha OIpeAesieHHEe 4Yucia|yyarcs  pemarh 3aad = Ha

«Pewmenue 3aoau na
onpeoenenue
XpOMOCOM U MOAEKYI

AHK ¢ npouyecce

qucia

xpomocoMm u mouekya JHK B mnponecce
JIeJICHUSI KJIETKU (MUTO3 U MEH03)

OIIpENEJICHUE YHCIIa XPOMOCOM H
mousiekyn JIHK B npouecce nenenus
KJISTKHU (MHUTO3 U MEHO03)
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oelenHus KjlemKu

(Mumo3s u meiios)»

60. |OnmomgoTrBOpeHHE CyTr W  3Ha4YeHHWE  OIUI0JO0TBOpeHus. | laroT onpeJiesicHue
Knaccudukanms CIIOCOOOB | OTJIOIOTBOPEHUIO,
OILJIOJIOTBOPEHUS. KJIAaCCU(UIUPYIOT KUBOTHBIX IIO
crnoco6aM OMJIOJIOTBOPEHUS

61. |OriogoTBOpEHUE y | [IBoitHOE OTLUTIOJOTBOPEHHE y |OnuceIBalOT  TPOIIECC  JBOMHOTO

MOKPBITOCEMEHHBIX MOKPBITOCEMEHHBIX OMJIOJIOTBOPEHMUSI Yy  IIBETKOBBIX
pacTeHwuid, BBISABIISIFOT
Ouosoruyeckoe 3HAYEeHUE
OMJIOJIOTBOPEHUS

62. |HanmBuagyanbpHOE OHTOreHe3 KakK COBOKYITHOCTH IIpolieccoB |/latoT omnpenereHne OHTOIreHesa,

pa3BUTHE OPraHU3MOB |[IpeoOpa30oBaHUsl OpraHu3Ma B IIPOIIECCE | OTIPEACIISIOT €r0 dTaMbl.
WHAUBUIYAITBHOTO Pa3BUTHSIL.

63. |Dranel »sMOpuoreHeza y|ODTambl OHTOr€HE3a Y MHOTOKJIETOYHBIX | OTIMCBIBAIOT MIPOIIECCHhI,
MHOTOKJIETOUHBIX >KUBOTHBIX. XapakTepucTuka ATAIlOB | IPOUCXOJAIINE Ha KaXXJIOM »dTare
SKUBOTHBIX OHTOI'€HEe3a. Buytpuyrpobnoe pasButTHe. | SMOpHUOTeHEe3a y )KUBOTHBIX

IInmanenTa.

64. |3apoaplllieBble JUCTKH |3apOJIbIIIEBBIC JUCTKU U UX MTPOU3BOJAHbIE | ONpeAensioT MPOU3BOJAHBIE 3KTOJEPMBI,
U UX IPOU3BOJIHBIE SHTOJEPMBI U ME30ICPMbI

65. |IlocTomMOpuOHANBHBII Tunsl MOCTIMOPHUOHAIBHOTO pa3BUTHS. | YCTAaHABIMBAIOT  pa3lU4Msl  MEXKIY
nepuoJ;  OHTOreHesa y|Meramopdos. PSIMBIM u HENPSIMBIM TUTIOM
KUBOTHBIX MOCTIMOPHUOHAIBHOTO Pa3BUTHSL.

66. |Drambl OHTOreHe3a | DTanbl OHTOIreHe3a y pacteHuil. | OnuchIBarOT MIPOIIECCHI,
pacTeHuii. XapaKTepuCTHKa DTaloB OHTOIEHE3a Yy |NPOUCXOJAIIME Ha KaXJIOM »JTare

pacTeHum OHTOT'€HE3a y paCTeHUM

67. |Ontorenes uenoBeka. |OcCOOEHHOCTH OHTOT€HE3a YesloBeKa. DTanbl | XapakTepHu3yroT OCOOEHHOCTH

3M6pI/IOHaJII>H01"O Pa3BUTUSL n nx

OHTOI'CHEC3a 4YCJIOBCKA, OIINChIBAIXOT
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XapaKTEepHUCTHKA.

MPOLISCCHI, Ha

KaxXJaomM OSTalic 3M6pI/IOHaJIBHOFO

IPpOUCXOoaAIInueC

pa3BUTHSL.

68. [PempomgykTuBHOE DakTOopbl PHUCKA, BIMUSIOIIME HA 300POBbE | BBIABISIIOT poJib  HHUKOTHUHA,

310pOBbE YeJoBeKa, KadecTBO U 3(P(PEKTHBHOCTH | AJIKOTOJISA u HapKOTHYECKUX
OHTOI€HETUYECKUX NPOIIECCOB BEIIIECTB HA pPa3BUTHE YEJIOBEKa

69. [locToMOpHOHATBHBIN | DTaITbI WHJIUBUY AJTBHOTO pa3Butusi | OTIUCHIBAIOT MPOIECCHI,

[IEPHUO. yesioBeka. [loctamMOproHanbHBII IEpuo. MPOUCXOJANINE Ha KaXKJIOM JTarie
NOCTAIMOPUOHAIIBHOTO Pa3BUTHSL.

70. [ToctpenpoaykTuBHBIN |['epoHTONOTHs. ['mmoTe3sl o MexaHW3Max | OMHUCHIBAIOT IIPOTECCHI,
IIEPUOT crapeHus. | eHbl «KJIETOYHOU CMEPTH» IPOUCXOIAIINE Ha Jrare
KOHTpOJIBHBII TECT MO MOCTPENPOIYKTUBHOTO nepuoaa
TeMe «OHTOrenes JKM3HU 4E€JIOBEKA.

OpPraHU3MOB)

71. |I'enetuka — Hayka o OmnpeneneHue T€HETHKH Kak Hayku, | OnpenensitoT T€HEeTHUKY KakK OJHNH
3aKOHOMEPHOCTAX HACJICJICTBEHHOCTU M H3MEHYMBOCTHU Kak |HU3 pa3aesioB OMOJIOTUHU, BBISIBIISIOT
HAaCJIEACTBEHHOCTU U OCHOBHBIX CBOMCTB JKHBOro. MecTo|pojdb T'€HETUKH B  pPa3BUTHU
U3MEHYMBOCTHU. T€HETHKH B CHCTEME OMOJIOTHMYECKHX HaykK |OHuoJIoruu, XapaKTEepU3YIOT

U €€ poJab B CO3JaHUU COBPEMEHHOM | HACJIEJICTBEHHOCTh u
€CTECTBEHHO-HAYy4YHOW KapTUHBI MHpPA.| U3MEHUYUBOCThH Kak CBOMCTBa
OCHOBHBIE HOHSITUS U CUMBOJIbI TEHETHUKU | KUBOTO

72. |T. Mennennp —|Paborer I'. Mennaenss 1o BbIsABICHHUIO | BeisicHsitor poap I'. Menaens B
OCHOBOIIOJIO)KHUK CTATUCTUYECKUX 3aKOHOMEPHOCTEH | pa3BUTUU I'€HETUKHU
T€HEeTUKHU HacjieloBaHusi TpU3HAKOB. OOBEKTHI U

METOAbl HUCCJIENOBAaHHUS, UCIIOJIb3YEMBIC
Menpnenem.

73. MoHorudpugHoe Onpenenenue MOHOTUOPHUAHOTO | XapaKTEepU3yIOT 0cOOeHHOCTH
CKpemuBaHue. 3akoH|ckpemBanus. CyTh TMEpBOro 3aKOHa|MOHOTHOPHUIHOIO  CKpENIMuBaHUS,
TOMHUHUPOBAHUS Menaenst ¥ ero HMTOJOTHYECKHUE OCHOBBI nepBbId 3aKkOH MeHnaens
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74. |3akonsbl pacuierieHus: | CyTb BTOpOro 3akoHa Menaens u  ero| XapakTepusyloT BTOPOM  3aKOH
U YHUCTOTHI TaMeT UTOJIOTUYECKHUE OCHOBBI. 3aKOH YMCTOTHI| MeHiess U 3aKOH YUCTOThI TaMeT

ramer.

75. |IIp. paoboma Ne §8|llonnoe nomuHupoBaHue. Pemenue 3agau| Yuarcs pewmats 3agadu Ha
«Pewenue 3ao0au na|Ha nepBbIii U BTOPOU 3aKOHBI MeHuens, | IE€PBbIU 51 BTOpPOU 3aKOHBI
nepevlit. u 6mMOPOIL | 3aKOH YHCTOTHI FaMeT Menaenst, 3aKOH YUCTOTHI TaMeT
3AKOHbBl Menoens,
3aKOH yucmomol
camemy

76. |IIp. pa6oma Ne 9|HemnomHnoe poMuHHUpoOBaHHWE. Pemmenue|Yyarcs pemwaTtes 3aJadd Ha
«Pewenue 3ao0au na|3anpad Ha TIEPpBBIM W BTOPOM 3aKOHBI | [IE€PBBIA 51 BTOpPOM 3aKOHBI
nepevtit u emopoii| MeHnenst, 3aKOH YACTOTHI TaMeT Menaensi, 3aKOH YUCTOTHI TaMET
3AKOHbBL Menoens,
3aKOH yucmomol
camemy

77. | urudpunaoe Onpenenenue JTUTHOPHUIHOTO | XapaKTePU3YIOT TPETUU  3aKOH
ckpeuBanue. Tperuit |ckpemmBanusi. CyThb TpeThero 3akoHa| MeHpaens
3aKkoH MeHaeis MeHnenss ¥ ero UTOJIOTUYECKUE OCHOBDI.

78. | Ananuzupyroliee AHanmu3upymoliee ckpeumuBaHue U ero | /larort ornpenescHue
CKpELIUBaHUE 3HAUEHUE aHAJIM3UPYIOIIEMY CKPELIUBAHUIO U

ONPEAEISIFOT €r0 3HAYEHUE

79. [IIp. paoboma Ne 10|Pemienue 3azmay Ha  TpeTHH  3aKOH | Yyarcs peuartb 3agadu Ha
«Pewenue 3aoau na|Menneis OUTHOPUTHOE CKPEIINBaHUE
mpemuii 3aKOH
\Menoens»

80. [Ip. paooma Ne 11|Pemienne 3amady Ha aHaIU3Upylollee | Yyarcs peuiatb 3a1a49u Ha
«Pewenue 3a0au Ha|CKpelIMBaHUE OUTHOPUTHOE CKPEIIUBaHUE
ananuzupyrouiee
CKpeujusanue»

81l. |Xpomocomuass Teopusi|Co3ganue XPOMOCOMHOM TeopuH | XapaKTEpPU3yIOT MOJIOKEHUS
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HaCJICACTBCHHOCTH

HacJeACTBEHHOCTH. OCHOBHBIE MOJOXKCHUS
XPOMOCOMHOM TEOPUHU HACIIEACTBEHHOCTH

XPOMOCOMHOM TEOpUHU

HaACJICACTBCHHOCTH

82. |Bxmaxg T. Moprana B|Paboter T. Moprana. O0bsexTsl 1 MeToabl | Onipenernsitor Bkiaag T. Moprana B
cO3/1aHuEe €ro MCCJICJIOBAHUM. CO3/IaHHME€ XPOMOCOMHOM TEOpHUH
XPOMOCOMHOUN TEOpUH HACJIECTBEHHOCTH. Paznuuaror
HACJICACTBEHHOCTH OOBEKTHI u METO/IbI ero

HUCCIIEIOBAHUUN

83. [IIp. paboma Ne 12|IlonHoe cueruieHne. Pemenue 3amad  Ha| Ydartcs pemarp 3amadyd = Ha
«Pewenue 3adau Ha|CUEIJIEHHOE HAcJE€IOBaHUE CIIETJICHHOE HacJIeJOBaHUE
cuyenjiennoe
Hacneodoeanue)

84. |[IIp. pa6oma Ne 13|KpoccuHTOBED. I'eneTnueckue KapThl. | Yyarcs peuiatb 3ajJayu = Ha
«Pewmenue 3a0au na|Pemenne 3aJ1a4 HA CLICTJIEHHOE | CLIETJIEHHOE HACJIE€I0BAHNE
cuyeniennoe HacJieTOBaHUE
Hacnedoeanue u
onpeoenenue
paccmoanua  mexcoy
cenamu

85. |CoBpemeHHBbIC Ormnpenenenne reHa U resHoma. Mexanusm | JlatoT  onpezeneHue - HOHSTHAM
MIpEJCTaBJICHUsI O IeHe | PyHKIIMOHUPOBAHUS T'€HOB. «T€HOM», «PEryJISITOPHBIA y4YacTOK
U TeHOME F€Ha», «CTPYKTYpPHBIH  y4acTOK

reHay

86. |BzaumonelicTBusi B3aumonerictBust aJIeJIbHBIX U | 3HAKOMSITCS C TUTIAMU
QJLIeTbHBIX U | HeaJUIEJIbHBIX T'€HOB u UX | B3aMMOJIEHCTBUS T€HOB B T€HOTHUIIE
HeaJUUIeJIbHBIX T€HOB XapaKTEepPUCTHKA. Pacmierienus nopu

Pa3IUYHBIX THUIIaX B3aUMOJAEHCTBUSI T€HOB

87. |IIp. pa6oma Ne 14 |Pemienne 3agad Ha B3auMoJjeicTBue | Yuarcs pelaTs 3aaa4 Ha
«Pewenue 3a0au na|anjenbHBIX W HEAJUICJIbHBIX T'€HOB | |B3aUMOJEUCTBHE aJICJIBHBIX U
g3aumooeiicmeue NEeHETPAaHTHOCTh HeaJUJIeIbHBIX TCHOB u
annenbHblx u NEHETPAaHTHOCTh

42




Hea/lyie/ibHblX CCHO6 U
nenemparmmHrocnts)»

88. [Xpomocomuoe ITon KakK OCOOEHHOCTbH opranusma, | Jlarot OIIpeJieIeHuE noJa,
onpeJieJIeHue moJia | OTIPEISIISIONIasi €ro poJjib B Pa3MHOXKEHUHU. | SHAKOMSITCS C XPOMOCOMHBIM
ITosoBbIe XpOMOCOMBI U | TUITBI XPOMOCOMHOTO OIIPEJICJICHUS T10J1a. | OpPEeACIICHUEM rnosJa,
ayTOCOMBI ITosoBBIE XPOMOCOMBI U Ay TOCOMBI XapaKTepU3yIoT ayTOCOMBI u

MOJIOBBIE XPOMOCOMBI,
reTepOraMeTHbIi U TOMOTaMETHBIU
moJI

89. Ip. paboma Ne 15 CuensieHHOE C TIOJOM  HacJIeJIOBaHUE | YdaTcs pemars 3a7a4u Ha
«Pewmenue  3a0au  Ha|JlOMUHAHTHOE U PELIECCUBHOE CIIEIUIEHUE C |CLEIJIECHHOE C MMOJIOM HacJIeJOBaHUE
cuenienHoe ¢  noaoM| X-XPOMOCOMOM; CHETLIICHHE C V-

Hacneoosanue) XPOMOCOMOIA.

90. |IIp. paboma Ne 16| CuenieHHOE C TIIOJIOM  HAacJeJIOBaHUE. | YdaTcs pemarp 3axa4du Ha
«Pewenue 3a0au  na|CuUMBOJIHMKA npu COCTaBJICHUH | CLICTIIEHHOE C M1OJIOM
ananu3 pooocioeHbIX» POAOCIOBHBIX HAacJIeJOBAaHUE, aHanu3

POOOCIIOBHBIX

91. |M3MeHYUBOCTH: OrmnpeneneHne U3MEHYUBOCTH KaK OAHOTO u3 | JlaroT onpeaeJeHue
HacJIeACTBEHHAas U | CBOMCTB SKMBOTO. Knaccudukanus | ©3BAMEHYHUBOCTH, KIIACCUPHUIIUPYIOT
HEHAacCJICJICTBEHHAasI U3MEHUYMBOCTHU. Poib pa3jiImyHbIX BHUIOB|BHUAbI U3MEHUYHWBOCTU U BBISIBIISIIOT

U3MEHYHUBOCTH B HBojJrouuu. [IpuuynHa u|uX 0OCOOEHHOCTH
pe3yJibTaT 3BOJIIOLINHU

92. |MoaudukanmoHHas CpoiictBa  MoauduUKaIUii. Hopma |BrprsaBisitor OCOOEHHOCTH
U3MEHYHUBOCTb. peakiuu. OCco0OeHHOCTH | HEHACJIEACTBEHHOU M3MEHUYMBOCTHU
IIp. paboma Ne 17 HeHACIECACTBEHHOU W3MCHYHMBOCTH. |Ha OpUMEpPE KOMHATHBIX PACTEHHUMU.
«H3yuenue N3yuenue MoaupukaimnoHHONW | COCTaBJIAIOT BAapUALMOHHBIN Psig U
MOOUuPpuKayuoHHou WU3MEHUYMBOCTH Ha IIPUMEpPE PACTECHUM, |BApHALUMOHHYIO KPUBYIO.
u3mMeHuugocmu Ha| COCTABJICHHME BapHallMOHHOIO psjla U
npumepe KOMHamHbIX| BApUALTMOHHON KPUBOMU.
pacmenuin)»
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93. |Bunasl HacnencTBeHHOM | MyTanimoHHast u kombuHaTuBHas | Kitaccuunmpyror BUbI
U3MEHYHBOCTH. U3MEHYUBOCTh [IpMYMHBI KOMOWHATHUBHOMW | HIUEICIBCHHOU  HW3MEHYHBOCTH U
U3MEHYHBOCTH. BBISIBJISIIOT X OCOOEHHOCTH.
94. | Tunsl myTarmii Myrareansie ¢akrtopbl. Knaccudwukanms | KitaccupuimmpyoT TANTBI MyTaui
MyTalui. U BBISIBJISIIOT UX OCOOEHHOCTH
95. |I'eneTtwka W 370pOBbE |3HAUEHHE TEHETHUKH JUISI MEIUIHUHBI. | 3HAKOMATCS C BIMSHUEM MYTareHOB Ha
4eJIoBeKa ComMaTnyeckrde U reHepaTUBHbIE MyTallUU | OpraHU3M YejoBeKa
96. |HacienctBeHHBIE Hacnencrserabie Oo0Jie3HU YeioBeKa. VX |3HakoOMSITCSI ¢ HAacCJIEeICTBEHHBIMU
OO0JIE3HM 4YeJIOBEKAa U |IPUYHUHBI, MEXaHU3M W IpodHUIIaKTHKA.|3a00JIeBaHUSIMU 4yeJioBeKa u
X NpodUIaKTUKa Knaccudukamms HacJIEACTBEHHBIX | METOAAMHU UX NPOPUIIAKTUKUA
Ooste3Hen
97. |HWroroBerii TecT Pemaror TecTtoBbl€ 3aJauM Ha BBISIBJICHUE YPOBHS OBJIAJCHUSI IPEAMETHBIMU
3HaHuAMHU U Y Y /] 3a kypc «bnonorus. 10 kimace».
98. |Cenekius Kak HayKa OnpeneneHue CeJIEKIMU U €€ 3HadeHue B | Onpenessitor CEJIEKITUIO Kak
XO3UCTBEHHOU AESITEIBHOCTH YE€JIIOBEKA. |HayKy, BBIABIIAIOT €€ 3HAYECHUE JJIs
4eJI0BEKa, JaroT  OIpeleIeHUE
COpTy, TIIOpoAe U  ILITaAMMY,
3HAKOMSITCS C LEHTPpaMH
NPOUCXOXKICHUS KYJIBTYPHBIX
pacTteHui 17 POJIBIO H.N.
BaBunioBa B pa3BUTUHU I'€HETUKH U
CEJICKIIUH.
99. |OcHoBHBIC MeTonbl | MeToapl CeJIEKIIMHU U UX XapaKTeprucTUKa | ONUChIBAIOT OCHOBHBIE  METObI
CEJICKIIMU CEJICKIIUU
100. Jloctrxkenus: cenekiuu |CesleKMsl  pacTeHMM, OJKMBOTHBIX M |3HakomsATcsa ¢ paboramu H. H.
pAacTeHUM, >KUBOTHBIX | MUKPOOPTaHU3MOB U €€ OCOOEHHOCTH. Basunosa, I'. JI. Kapneuyenko, .
1 MUKPOOPIaHU3MOB B. Muuypuna, b. JI. Actayposa
101. | bBuoTrexHoaOTHS: e€| buorexHoisiorusi, ee MeToAbl, HalpasjeHus. | [laroT onpeieJICHUE
METOIBI Y HANPAR ICHYET I'eHHas u KJI€TOYHAsI UHX)KEHEPUSI. OMOTEXHOJIOTUH, 3HAKOMSTCS C €e
pasaenamMu u OCHOBHBIMH
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HarrpaBJICHUAMM €C Pa3BUTUA

102.

brorexnomorus:
JTOCTHKCHUST
NEPCHEKTUBBI
pa3BuUTHS

JlocTuxxenust

nu

OUOTEXHOJIOTUHU.

I'eneTnuecku
OpraHUu3MBbl

3TUYECKHUE  aCIIEKThbI
Kionuposanue.
MO (pUIIPOBaHHBIE

3HaKOMSTCSI
acreKTaMu
OMOTEXHOJOIUH
OOCTHKEHUSIMH.

c ITUYECKUMU
pa3BUTHUSA
u ee
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