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IIOSICHUTEJIBHAS 3ANIUCKA

[Iporpamma no yyeOHoMy npeaMety "Buonorus” (nanee - GH0JIOTHS) Ha YPOBHE CPEHETO
obuero obpasosanms pazpaborana na ocHose MejepanbHoro 3axona ot 29.12.2012 Ne 273-®3
«O6 obpasosanun B Poccuiickoit ®eaepauun», GI'OC COO, KoHuenuuu mpenogaBaHus
y4eOHOro npeamera «BHONOrHM» U OCHOBHBIX TOJNIOXKEHHI (eepanbHOi paboyeil IporpaMMBI
BOCITHTaHHS.

YueOnniit npeamer «buostorus» yrny6nénnoro yposHs usydenus (1011 kiacchl)
ABJISIETCSL OJTHUM M3 KOMIIOHEHTOB NpeaMeTHON obnactu «EcTecTBEeHHO-Hay4YHbIE NPEIMETHI».
Cornacno mnonoxenusm ®IOC COO npoduibHble ydyebHbIE MpEIMETHI, H3ydaeMble Ha
yriyOn€HHOM YpOBHE, SBISIOTCS crocoboM audepeHunannuy obydeHns Ha YPOBHE CPEIHEro
obwero obpa3oBanusi ¥ NpU3BaHbl OOECTIEYUTH NPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIMM,
CPeIHHUM OOIUMM, CPEeAHHUM NpoecCHOHAIBHBIM M BBICIUMM OGpa3zoBaHMeM. B To e BpeMms
KXIBIH M3 3THX Y4€OHBIX NPeJMETOB JIOJDKEH OBITh OPMEHTHPOBAH Ha MPHOPUTETHOE PEIIEHHE
00pa3oBaTenbHbIX, BOCIUTATEIBHBIX M Pa3sBUBAIOLIMX 3a/a4, CBA3AHHBIX ¢ MpOQOpHEHTaLHeH
o0yYaromuxcs ¥ CTHMYIHPOBAaHMEM HHTEpeca K KOHKPETHOM 00nacTd HaydHOro 3HaHHS,
CBA3AaHHOIO0 ¢ OHONOrHeH, MEIWIMHOM, JKOJOrMeH, ICHXOJIOTHEH, CIHOPTOM HJIH BOCHHBIM
ZIENIOM.

IIporpamma no yueGnoMy mpeamery "Bronorus" naér npencraBieHHe O LIEIH U 3aJadax
H3ydeHHs y4eOHoro npeaMera «broorus» Ha yriyOnEHHOM ypOBHE, OIpeeNseT 00s13aTeIbHOe
(MHBapHAHTHOE) IPEIMETHOE COJCpXKaHHE, €ro CTPYKTYpUpOBAaHHE IO pasjellaM H TeMam,
pacIpenienieHye 1o KlaccaM, peKOMEHIYET MOCIeI0BaTeIbHOCTh U3ydeHHs yueOHOro MaTepuana
C Yy4€TOM MEXIPEOMETHbIX M BHYTPHUIPEIMETHBIX CBs3eH, JIOTMKM y4eOHOro mpolecca,
BO3PAaCTHLIX OCOOEHHOCTEH oOyyaromuxcs. B mporpamMme no OHOIOTHM pealu3OBaH NPUHIIHII
IIPEEMCTBEHHOCTH C H3y4eHHeM OWOJIOTMM Ha YPOBHE OCHOBHOIO oOmero o0pa3oBaHHS,
Onmaromaps 4YeMy IPOCMAaTPHUBAETCs  HAIPABICHHOCTh Ha  MOCIENYIOIlee  pa3BUTHE
OHMOJIOTHYECKHX 3HAHHM, OPHEHTHPOBAHHBLIX Ha (OPMHPOBAHME €CTECTBEHHO-HAYYHOI'O
MHPOBO33pEHHSI, IKOJIOTHYECKOTO MBIIITIEHHUS, TIPEACTABICHHH 0 300poBOM 0Opase >KHW3HH, Ha
BOCIIUTaHHE OEpe)XKHOro OTHOLIEHHS K OKpYXKaromeil mnpupoaHod cpezne. B mporpamme mo
OHMOJIOTHHM TaKKe IO0Ka3aHbl BO3MOXHOCTH ydeOHoro npemMera «buomorms» B peanmmsanum
tpebopannit ®I'OC COO K maHMpYeMBIM JHYHOCTHBIM, METalpeJMETHBIM H IPEAMETHBIM
pesyiabrataM OOydeHHs M B (OPMHPOBAaHHHM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEILHOH
NESTEILHOCTH OOYYalOIMXCs 110 OCBOEHHIO COJEP)KaHMsl OHOJIOrMYECKOro oOpa3’oBaHUS Ha
ypOBHE CpeHero obuiero oopasoBaHHs.

Vuebupli npeamer «BHONOTHSA» Ha YpOBHE cpefHero obmero o0pa3soBaHUs 3aBEPIIAET
Gronorayeckoe 00pa3oBaHHe B IIKOJIE M OPHEHTHPOBAH Ha PACUIUPEHHE U YIIyOlCHUE 3HAHHH
obyyaromuxcss O OKABOH IIPHPOJE, OCHOBAaX MOJEKYJIAPHOH M KICTOYHOH OWUOJIOrUH,
3MOpHOJIOrHM W OHOJIOTHH Pa3BUTHsl, TEHETUKH, CEJIEKIMH, OHOTEXHOJIOTHH, IBOJIOLHOHHOTO
y4eHHsI ¥ SKOJIOTHH.

U3yuenue yueGHoro npeamera «buonorus» Ha yriybleHHOM ypOBHE OPHEHTHPOBAHO HA
MOArOTOBKY OOYYAIOIMXCs K IOCHEAYIOMEMY MOMy4eHHIO GHONOrHYECKOro 00pa3oBaHus B
By3aX M OpraHM3alMAX CpeqHero npodeccHoHanbHoro obpasoanus. OCHOBY ero ConepxKaHHs
COCTaBJIET CHCTEMa OWOJIOTMYECKUX 3HAHUM, TMOJNYYEHHBIX NPH H3YYCHHH O0YYalOMHUMHUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX Pa3/iesioB OHOJOIHM HA YPOBHE OCHOBHOTO 00Imero
o6pasopanus, B 10—11 kiaccax 9TH 3HAHHS NOJIYYalOT pa3BUTHE. Tak, paCIIMPEHBI U YIIyOIeHbI
OHONIOrMYECKHE 3HAHMSI O PACTEHHSAX, XHUBOTHBIX, rpHOax, OaKTepHsX, OpraHu3Me 4YeloBeKa,
OGIINX 3aKOHOMEPHOCTAX JKH3HH, JOMOJHHTENBHO BKJIIOYEHBI OHONOTUYECKHE CBEICHHMA




TMPHKJIAIHOTO ¥ TIOMCKOBOTO XapakTepa, KOTOPbIe MOXHO HCIONB30BaTh KAK OPHEHTHPHI JUIA
nociuenyromero Boibopa npodeccun. Bosamoxkna Takoke MHTEerpauus OMOJIOrHYeCKHX 3HaHH ¢
COOTBETCTBYIOIHMH 3HAHHAMH, NOJIYYEHHBIMH OGYHAIOUMMHUCS TIPH H3YYeHHH Gu3UKH, XHMHH,
reorpaMi H MaTEMaTHKH. '

Crpykrypa nporpammbl 1o yueOHomy npenMery "Buosnorus" orpaiaer cHcTeMHO-
YPOBHEBBI H IBOJOUHOHHBIH NOJAXOABI K M3yueHHIo Guonorun. CornacHo MM, HM3Y4aloTcs
CBOHCTBA H 3aKOHOMEPHOCTH, XapaKTEPHBIE /ISl IKMBBIX CHCTEM pa3HOro ypoBHsi OpraHu3aluy,
IBOJIOUHH  OPraHH4ECKOro MHpa Ha 3emiie, COXpaHEHHS GHOJOrHYECKOro pa3Hoobpazus
mianetel. Tak, B 10 kiacce M3yualoTCss OCHOBBI MOJIEKYJIApHOH W KileTOYHOU OHos0rUH,
IMOPHOJIOrHH 1 GHONOTHM Pa3BHTHS, IEHETHKN U CeJIEKLIMH, OMOTEXHOJIOTHH H CHHTETHUYECKOH
GHONOTHH, AKTYanM3MpyloTCs 3HAHMS ofyualommxcsi mo GOTaHMKE, 300J0THH, AHATOMHH,
¢usnonornn venoseka. B 11 knacce M3Y4aloTCsl BOJIIOLIMOHHOE YYEHHE, OCHOBBI IKOJIOTHH H
yueHHe o Ouocdepe.

YueOubiii npeamer «Buonorusy npusBaH o6ecneuuTh OCBOEHHE OOYYaIOIMUMHCH
OHONOrMYeCKHX TeOpuH W 3akoHOB, wHgii, NIPUHLMIIOB M TIpaBUi, JeXalMX B OCHOBE
COBPEMCHHOH €CTECTBCHHO-HAY4HOM KAPTUHBI MHpPA, 3HAHMH O CTPOEHMH, MHOroo0Opa3vu H
0COOEHHOCTSX KJIETKH, OpraHu3Ma, NONYJISIMK, OHMOLIEHO3a, JKOCHCTEMBI, O BBIIAIOIIHXCS
HAayYHBIX NOCTHXCHHAX, COBPEMEHHBIX MCCIICIOBAHMAX B OMOIOTMH, MPHKIAAHBIX ACTEKTAX
OHonoruyecknx 3Hanuil. J{na pa3BuTus u NOAJep)KaHusl HHTepeca o0ydaromuxcs K OHOIOrun
Hapsy CO 3HATUTENLHBIM 0OBEMOM TEOPETHUECKOTO MaTepHala B COJEPKAHHH TIPOrPAMMBI [0
OHOMOTHM NPENYCMOTPEHO 3HAKOMCTBO ¢ MCTOpHEH CTAHOBJICHHS H Pa3BUTHS TOH MM HHOH
0071acTH OHONOTHH, BKIAZOM OTEYECTBEHHBIX H 3apyOeXHBIX YU8HBIX B pELICHHE BaKHEHIIMX
OHOIOTHYECKHX H 3KOJIOTHYECKHX MPOGIIEM.

Lens n3yaenns yuebHoro nmpeamera «BHONOrUs» Ha YIIyOGNEHHOM YPOBHE — OBJIaJIcCHHE
O0YHalOIMMHUCA 3HAHUAMH O CTPYKTYPHO-()YHKIHOHATBHOM OpraHM3alud JKHUBBIX CHCTEM
PasHOrO paHTa U NPHOOPETeHNEe yMeHHH HCIIOIB30BATH 3TH 3HAHMS B (HOPMHUDPOBAHHUH HHTEpeca
K OIpeNeIEHHON 00MacTH MPO(ecCHOHATBHON NEATENBHOCTH, CBA3AHHON ¢ GHONOTHEH, HIH K
BEIOOpY y4e6HOrO 3aBECHHU LISl IPOIOKEHHS OHOIOIHYECKOTO obpazoBaHusi.

Hoctxenne nem u3yuenns yueGHoro npenmera «buonorus» Ha yriyOn€HHOM YPOBHE
obecnequBaeTCs peHIeHHEM CIIEAYIOIMX 3a/1aY;

OCBOCHHE  OOYJalOIIMMHCA CHCTEMBI OHOJNOTHYECKHX 3HAHMN: 00 OCHOBHBIX
OHMOJIOrMYECKHX TEOPHSX, KOHIENIMAX, THNOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX H TNpaBHIIaX,
COCTaBJISIOIMX ~ COBPEMEHHYIO ~ E€CTECTBEHHO-HAyYHyHO KAapTHHY MHpPa; O CTPOCHHH,
MHOr000pasiu U 0COGEHHOCTAX GHONOrMYECKHX CHCTeM (KJIETKA, OPraHM3M, MOMyJIsLHS, BH],
Ororeouenos, Guocdepa); O BHINAIOUIMXCS OTKPBITHSX H COBPEMEHHBIX HCCIENOBAHUSX B
6uonoruu;

O3HaKOMJICHHE  OOYydJalomUXCS C  METOJAMHM  [O3HAHHSA  KHBOMH IPHPOJIBI:
HCCJIEI0BATENILCKMMH METOJIaMH OHOJIOrMYECKHX HayK (MOJIEKYJIAPHON U KIETOYHOM Ouonoruu,
5M6puoIoruy ¥ 6HONIOrUM Pa3BUTHS, PEHETHKH M CEJIEKUHH, OHOTEXHOMOTHH M CHHTETHYECKOM
OHONIOrHH,  NAIEOHTOJIOTHM, OJKOJIOTHHM); METOJAMH  CaMOCTOSATENBHOIO NpOBEACHUS
Ouonornyeckux HUccnegoBaHuid B ylabopatopud M B npupone (Habonenwe, H3MEPEHHE,
IKCIIEPUMEHT, MOJICJIMPOBAaHHE);

OBJIaJieHHE OOYYAIOIIMMHUCS YMEHHAMH: CaMOCTOATENILHO HAXOMMTb, AHAIH3HPOBATh H
HMCIIOJIL30BaTH DHOJIOrHYECKyI0 HHOPMALKIO; TI0L30BATHCA GHOIOrHYECKOR TEPMHUHONOrHEH |
CUMBOJIMKOH;  yCTaHaB/IMBaThb CBA3b  MEXJY pa3BHUTHEM OHONOTMH M  COLMAJIBHO-
3KOHOMHYECKHMH M 9KOJIOTHYECKMMH NPOoG/IeMaMH YeJlOBEYeCTBa; OLEHHBATH MOCIEIACTBHS




CBOEH JIEATENHHOCTH MO OTHOWMIEHHIO K OKpYalolel NpHpoaHOH cpeje, COOCTBEHHOMY
30POBBIO M 3JIOPOBBIO  OKPYXAIOUIMX JoJei; 00ocHOBbIBaTE W cobyogare  MEpBI
npodUNaKTHKH HH(PEKIHOHHBIX 3a00s1eBaHMil, NpaBua MOBEJICHHs B MpUpoje U obecneyeHus
6e30macHOCTH COOCTBEHHON MHUIHCACATENILHOCTH B Upe3BblYaiiHbIX CHTyalMsIX TNPUPOAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHBIC HayuHble OTKpbITHA B 00/acTH
O6Honorum;

pasBHTHE y 00yualolMXcs HHTEIEKTYAIbHBIX U TBOPYECKHX criocobHOCTEH B mporecce
3HAKOMCTBA € BBUIAIOLUMHCS OTKPBLITHSAMH M COBPEMEHHBIMH HCCIIEJI0BAaHUAMH B OMOJIOrHH,
pemaeMbIMH €10 npobieMamMu, MeToJoJorueil 6GMOJIOrHYecKOro MCC/ICAOBAHH, MMPOBEACHUSA
OKCNIEPHMEHTAIBHBIX ~ MCCIIEIOBaHWM, pelieHuss OMOJIOTMYECKHX 3a[a4, MOJETMpPOBAHHUA
OHOJIOrHUECKHX OOBEKTOB H MPOLECCOB;

BOCIHTaAHHE Y O0YYalOUMXCA LEHHOCTHOIO OTHOIUEHHS K SKUBOH MMPHPOJIE B LEJIOM H K
OTACNbHBIM €& 00beKTaM M ABJIEHHAM; (OPMHPOBAHHE JKOJOTHYECKOH, TIEHETHYECKOH
rPAMOTHOCTH, OOINEeH KyIbTypbl IOBEACHHS B NPUPOJE; MHTErpalMM €CTECTBEHHO-HAY4HBIX
3HAHHH;

npHo6pereHne 00yJarONMMKHCA KOMIIETEHTHOCTH B PallMOHAJILHOM IPHPOIOIO0JIb30BAaHHA
(cobmonenne mnpaBuil MOBENEHHMS B NPHPOJE, OXPaHbl BUJIOB, JKOCHCTEM, OHochepsi),
COXpaHEHHH COOCTBEHHOIrO 3I0POBbS M 3J0POBbS OKPYXAIOMMX JofAeH (COOMONeHHs Mep
npopunaKkTuki  3aboneBaHuii, obecneueHue  O€30MACHOCTH  JKHU3HEIEATEIBHOCTH B
9Ype3BbIYAHHBIX CHTYAIUAX MPUPOAHOr0 ¥ TEXHOICHHOrO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHHA
OHOJIOrHYeCKHX 3HAHWH H YMEHUI B TOBCEAHEBHOM JKU3HH,

CO3JaHHe YCIOBHi [ OCO3HAHHOTO BhIOOpa OOYYalOIMMMHUCH HHAHBHIYAILHOK
00pa3oBaTeNbHOM TPAEKTOPHH, CIIOCOOCTByIOHIEH MOCHEAyIomEeMY Ipo(ecCHOHAILHOMY
CaMOOIpPENENEHHIO, B COOTBEICTBHA C WHAMBUAYAIbHBIMH WHTEpeCaMH H MNOTPEOHOCTAMH
peruoHa.

Oblnee 4HCIO 4YacOB, OTBEJACHHBIX Ha H3yyeHHe OMOJIOTHH Ha YTIiIyOJIeHHOM YPOBHE
cpensero obmero obpasoBanms, coctaBiser 204 waca: B 10 kmacce — 102 gaca (3 uwaca B
HEJIEIIO).

Or6op opraHu3anuOHHBIX (GOPM, METOJOB W CpeAcTB OOyueHHs OHOIOrHH
OCYIIECTBIISAETCS C Y4ETOM CrelH(HKH €ro COAEPKaHHs W HANPaBIEHHOCTH Ha MPONODKEHHE
OHONIOruYeckoro 00pa3oBaHWs B OpraHH3alMsX CpelHEro NpOoEeCcCHOHANBbHOrO W BBICIIETO
obpa3oBaHus.

O6s3aTe/IbHBIM YCIIOBHEM NP 00y4eHHH OMOJOTHM Ha YIiIyOJI€HHOM YPOBHE SBJIAETCH
npoBefieHHe JIabOPATOPHBIX H MpakTHdeckux pabotr. Tawke yuactHe O0OyyalOMUXCS B
BBIIOJHEHUH IIPOEKTHBIX M y4eOHO-HCCNEeNOBaTENbCKHX  paboT, TEMAaTHKAa KOTOPBIX
onpenenseTcs yYYMTeTeM Ha OCHOBE HMEIONIUXCA MAaTepPHAbHO-TEXHHYECKHX pECYpCOB H
MECTHBIX NIPUPOIHBIX YCIOBHIA.




COAEP)XAHUE OBYYEHMS
10 KVIACC

Conepixanune nporpamMmsl, BEIIENEHHOE KYPCUBOM, HE BXOIHT B IPOBEPKY rocyAapCTBEHHOM HTOroBoit atrectanuu (I’ MA).

Tema 1. buonorust kak nayka

CoBpemeHHas GHONOrHS — KOMIUIEKCHAS Hayka. KpaTkas MCTOpHSI pa3BHTHSA GHONOrMH. BHoOMOrHueckue HayKd U H3ydaeMble HMH
npobnembl. OyHIaMeHTaNbHbIC, IPHKIIAIHEIE H TOMCKOBBIE HAYYHBIE HCCIEIOBAHMS B OHONOTHH.

3HayeHne OGHONOrMM B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHON KAapTHHBI mupa. [Ipodeccun, cpa3aHHble ¢ OHONOTHEN.
3Hagyenne GHONIOTMH B IPAKTHYECKOH NEATENLHOCTH UeNOBeKa: MEHIMHE, CEIbCKOM X03SHCTBE, IIPOMBILIJIEHHOCTH, OXPaHEe IIPHPOIBI.

JeMoHcTpanun

Hoprpets: Apucrorens, Teodpact, K. Jluunseit, XK. B. Jlamapk, U. Jlapsun, V. I'apseii, I'. Mennens, B. 1. Beprazckaii, Y. IT. [Tasmos,
U. U. Meunukos, H. Y. Baunos, H. B. Tumodees-Pecosckuit, [lx. Yorcon, ®. Kpuk, JI. K. Benses.

Tabmunp u cxemsl: «CpsA3b OHOTOTHH ¢ OPYTHUMHU HayKamm», «CHcTeMa GMONOrMYeCKUX HayK».

Tema 2. ZKuBble cHCTEMBbI M HX H3yYeHHE

JKuBple CHCTEMBI Kak NpeaMeT u3yueHHs Guomoruu. CBOHCTBA JKHBBIX CHCTEM: EIMHCTBO XMMHMYECKOTO COCTaBa, AMCKPETHOCTBH M
OENOCTHOCTD, CIOXHOCTh H YHOPSAOYCHHOCTh CTPYKTYPhl, OTKPBITOCTb, CaMOOPraHM3alls, CaMOBOCIPOM3BENICHHE, Pa3IpaKMMOCTh,
HA3MEHYUBOCTD, DOCT U Pa3BUTHE.

YPOBHH OpraHM3alMd J)KHMBBIX CHCTEM: MOJEKYJIADHBIH, KJIETOYHBIH, TKAHEeBbIH, OpraHM3MEHHbIH, NOMYJIAIHOHHO-BHIOBOIM,
3KOCHCTEMHBIH (OHoreoeHOTHYeCKHH), ObuochepHslit. [Iponecchl, mpoucxoasiye B XHUBbIX cucTeMax. OCHOBHbIE IIPU3HAKH YKHBOTO. JKH3HD
Kak (popMa cymecTBoBaHUSA MaTepuu. Hayku, H3ydarolye XK1Bble CHCTEMbI Ha Pa3HbIX YPOBHAX OpraHH3alHH.

H3y4yenue >kuBBIX cucTeM. MeTonsl 6Honorndeckod Hayku. HabmoneHue, namepeHne, 3KCIEPHMEHT, CUCTEMATHU3AlHA, METAaHAIH3.
ITonsTue o 3aBUCHMOM M He3aBucuMOH mepeMeHHOH. [TnanupoBanue sxcnepumenTa. IlocTaHoBKa B mpoBepka rumore3. Hyiepas rumotesa.
[MorsTtne BBIOOpKH U €€ NOCTOBEpHOCTL. Pazbpoc B GHONOrHYECKHX NaHHBIX. OLEeHKa HOCTOBEPHOCTH IMOJNYYEHHBIX pe3y/bTaToB. IIpHunHbI
HCKaXXeHHS Pe3yJIbTATOB IKcrepuMeHTa. [[oHsATHE CTATHCTHYECKOTO TECTA.

JdemoncTpanun
Tabauup! u cxembr: «OCHOBHBIE IPU3HAKY KHU3HUY, «BHONIOTHYECKHE CHCTEMBI», «CBOMCTBA KUBOH MATepHUK», «Y POBHM OpPraHM3alliy

KHBOM MpPHPOALI», «CTpOSHUE XHBOTHOH KIETKHY», « TkaHH XHMBOTHEIX», «CHCTEMBI OPraHOB YeJIOBEYECKOT0 OpraHu3Ma», « BHOreoueHo3»,
«buocdepa», «MeToapl H3YUCHUS JKUBOH IIPUPOIBL.

OGopyoBatue: 1abopaTopHoe 000pyI0BaHHE AJIs NPOBEICHHS HAOIOACHHI, HU3MEPEHHH, IKCIEPUMEHTOB.

IIpaxkTHueckas padora «lcnonp30BaHye pa3IMIHbIX METOJOB IIPH H3YIECHHH XKUBBIX CHCTEMY.




Tema 3. brosorns K1eTKH

Knerka — cTpyKTypHO-QyHKIHOHANBHAS eAMHMNA XHuBoro. Mcropus otkpuitus kietku. PaGoter P. I'yka, A. Jleenryka. Kierounas
Teopus (T. LlIsann, M. llineitnen, P. Bupxos). OcHOBHBIE MONOXKEHNS COBPEMEHHOH KIETOYHOH TEOPHH.

MeToabl MOJNEKYNSPHOH W KJIETOYHON OWONOrMM: MHKpockonusi, Xpomatorpadus, 3mekTpodope3, METOA MEYEHBIX aTOMOB,
mudepeHuHaIbHOe UeHTPHPYTHPOBAHHE, KYJIBTHBHPOBAHUE KIETOK. HM3yuenue @uxcuposanuvlx kiemox. DNEKTPOHHAs MHKPOCKOMHS.
Kongorarvnas muxpockonus. Bumanvhoe (npudicusnennoe) usyuenue Kiemox.

JdeMoHcTpauun

[Moptpetsi: P. I'yk, A. Jlesenryk, T. [1IBann, M. llineiinen, P. Bupxos, K. M. Bap.

Tabauubl 1 cxembi: «CBETOBOH MHKPOCKOI», « DNEKTPOHHBINH MUKPOCKOI», «McTOpUs pa3sBUTHs METONOB MUKPOCKOIIUHY.

O6opy10BaHHE: CBETOBOM MHKPOCKOI, MHKPOIPENapaThl paCTUTENbHBIX, )XUBOTHBIX U OaKTEpHABHBIX KIETOK.

IpakTHveckass pa6ora «M3yueHwe MeTONOB KieTOuHOM Ouonoruu (xpomarorpadus, 3nekrpodopes, muddepeHnHaTBEHOE
ueHTpHyruposanue, [TL[P)».

Tema 4. XavudecKkasi OpraHH3aANNSA KJIETKH

XHMHYECKHH COCTaB KJIETKH. Makpo-, MHKpO- M YJIBTPaMUKpPOdJIEMEHTH. Boaa u €€ ponb Kak pacTBOPHTENSA, pearcHTa, y4acTHE B
CTPYKTYPHPOBAaHHH KJIETKH, TEILTIOPEry/ISiMy. MuHepaibHble BelleCTBa KJIETKH, UX OHOJNIOrH4ecKkast pojib. Ponb KaTHOHOB H aHHOHOB B KJIETKE.

OpraHudeckHe BellecTBa KJIETKH. bronmoruueckue nonumepel. benku. AMHHOKHCIOTHBII cocTaB OenkoB. CTpyKTypbl OesIKOBOH
monekynbl. [lepBuuHas cTpykTypa Oenka, menTuaHas CBs3b. BTOpHuHAas, TpeTHYHas, YeTBEPTHUYHAs CTPYKTypbl. Jlenarypauus. CsoicTBa
6enxoB. Knaccupmkanus 6enkoB. buonorudeckue @ynkuuu 6enkoB. //puonot.

VraeBoasl. MoHOcaxapuabl, IMcaxapuibl, OJMrocaxapuibl U monucaxapuasl. OOMuUiA MIaH CTPOEHUS U (PU3HKO-XUMHYECKHE CBOMCTBA
yraeBoaoB. buosornyeckue GYHKUHH YIiI€BOAOB.

Jlunuael. uapodpunsHO-ruapodobHBIe cBoMcTBa. Kiaccuduxanmus mumunos. Tpurnuuepmasi, dochoaunumel, BOCKH, CTEPOHILI
Buonoruueckne ¢yukumuu nunmuaoB. OO6mue cBoiicTBa OMONIOrMYecKHMX MeMOpaH — TEKy4ecTb, CIHOCOOHOCTh K CaMO3aMBIKAHHIO,
NOTYTIPOHHLIAEMOCTb.

Hyxnennossie kucnorel. JJHK u PHK. Crpoenne HyknenHoBbIX KucioT. Hykmeotumel. IlpuHumn xommnemeHTapHOCTH. [IpaBmiio
Yaprapda. Crpykrypa IHK — 1Boitnas cnupais. Mectonaxoxacnue u 6nonornueckue Gpynxuun JJHK. Buast PHK. ®ynxnuun PHK B knetke.

Crpoenne monekynsi AT®. Makpooprudyeckne cBa3u B Mojekyine AT®. Buosnoruueckne ¢ynxkuun ATd. BoccranosneHHEle
NepeHoCUHKH, WX GyHkunu B kietke. Jpyeue uyrieosuompugpochamer (HT®). Cexsenuposanne JIHK. Memoow 2enomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpyktypHas Guonorus: 6HoXuMHuYeckHe U OHO(U3MUECKHE MCCIENOBaHUS COCTAaBa M MPOCTPAHCTBEHHON CTPYKTYPhl OHOMOJIEKYIL
Mooenuposanue cmpyxkmypwr u Qynxyuis buomonexyn u ux xomniexkcog. Komnolomepuvlii OU3Qlin U Opeanuveckuti CuHmes GuUOMONeKYa U ux
HeNnpupoOHbIX AHAN02086.




JeMoHCTpaLHA

Ioprpetsi: JI. Tlomunr, Jix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauxmun, ®. Courep, C. IIpy3unep.

Huarpammel: «PacnipeaeileHHe XHMHYECKHX 3]IEMEHTOB B HEXHBO# Npupoje», «PacnpezeseHue XMMHYECKHX 3JIEMEHTOB B JKMBOH
TIPHPOIEY.

Tabmuust 1 cxemsl: «[lepronnueckas TabauLa XMMHUECKHX 3yieMeHTOB», «CTpoeHue MONeKynbl BoabD», «BemecTBa B cocTaBe
oprann3MoB», «CTpoeHHe MOJeKyibl Oenkay», «CTpykTyphl 6eikoBoii Mosiekyibl», «CTpoeHHe MOJIEKY yrneBomosy, «CTpOeHHE MOJEKYI
JanuAoBy», «HyknenHoBbie KHCNOTHI», «CTpoeHre Monekynsl ATO».

OGopynoBanHe: XHMHYECKasl MOcya U 06opyaoBaHHeE.

JlabopaTopras patora «O6HapyxeHHe OeIKOB C MOMOIIBIO KAYECTBEHHBIX PEAKLIHA».

JlabopaTophnas pabora «VccnenoBaHue HyKIEMHOBBIX KHCIIOT, BBIIETICHHBIX U3 KJIETOK Pa3/IMYHbIX OPraHU3MOB).

Tema 5. Ctpoenne u GyHKIUH KJIETKH

Tuns! K1€eTOK: dyKapHOTHYeCKas H npokaproTuyeckas. CTpyKTypHO-(pyHKIIMOHANEHBIE 00Pa30BaHHUS KIIETKH.

Crpoenre npoxapHOTHYecKO# KieTkH. Kilerounas creHka Oakrepuii i apxeii. OcoOeHHOCTH cTpoeHHs reTepoTpodHOH U aBTOTpodHOH
NPOKapHOTHYECKHX KJIETOK. MECTO U poJib MPOKapHOT B OHOLIEHO3aX.

CrpoeHre 1 QYHKIHOHHPOBAHHE JYKApHOTHYECKOH KIeTKH. [InasMaTnyeckas MemOpaHa (mnazManemma). CTpykTypa MiasMaTH4ecKor
MeMOpansl. TpaHCHOpPT BEIECTB dYepe3 IUIA3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbI (auddy3us, obneru€HHas muddys3nsa), aKTHBHBIH
(mepBHYHBI H BTOPHYHBIA aKTHBHBIA TpaHcnopt). [lomymporuuaemocts meMmOpanbl. PaboTa Harpuii-kaiHeBoro Hacoca. DHIOIHTO3:
MMHHOUMTO3, ¢paronnTo3. Jx301uTo3. Kierounas creHka. CTpykrypa U QyHKUMH KJIETOYHOH CTEHKH pacTeHHH, rpHOoB.

Iluronnasma. Il@To30mb. Ilurockener. JIBmkeHue nurtomnasMbl. OpraHounpl kineTkd. OnHoMeMOpaHHBIE OpPraHOHABI KIIETKH:
snpomnasmatudeckas cetb (OI1C), anmapar [ombmku, MM30COMBI, HX cTpoeHHe u (QyHKIMU. B3auMocBsi3b 0JHOMEMOpAHHBIX OPraHOHIOB
kiaeTrkd. CTpoeHHe IpaHy/IApHOTO peTHKynyma. Mexanusm nanpasnenus 6enkoe ¢ SIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTe3 KJIETOYHBIX
MeMOpaH. [nankuii (arpaHy/spHbIi) 3HIO0IUIa3MaTHYecKil peTHKyiayM. CekperopHas QyHkuus annapara [onsmku. Moougurkayus beaxoe 6
annapame ['onboxncu. Copmupoexa 6enkoe ¢ annapame I on602cu. TpaHCIIOPT BEIIECTB B KNeTKe. Bakyonu pacTHTenbHBIX KieToK. Knetounsrit
cok. Typrop.

[TosyaBTOHOMHBIE OpraHOMIB! KJIETKHM: MHTOXOHIDMH, HuacTuibl. IIpoucxoocoenue mumoxonopui u naacmuo. Cumbuocenes (K.C.
Mepexckosckusi, JI. Mapzynuc). CtpoeHne W (QYHKUHMH MHTOXOHApHH M muacTul. [lepBHYHBIE, BTOPHYHBIE H CJIOXHBIE IUIACTHIBI
(DOTOCHHTEHUPYIOIINX IYKAPHOT. XJIOPOIMIIACThI, XPOMOIUTACTBI, JIEHKOIIACTBI BLICIIHX PACTEHHIA.

HememOpannbie opraHouasl kiaetku Crpoenne W (yHKIHMHM HeMeMOpaHHBIX OpPraHOMIOB KIETKH. PHOocomel. [Ipomedcymounsvie
Gunamenmol. MukpoduiaMeHTbl. Akmunoevle mukpoduiamenmol. MbILICUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMbIUIEYHBIX KIEMOK.
Muxkpotpy6ouku. Knerounsiii nentp. CTpoeHHe U JBUKEHHE XI'YTHKOB M pecHHYeK. MUKpoTpyOoukuH nuTomnasMel. LleHTpuons. benky,
accoyuuposantvie ¢ MUKpoguramenmamu U muxpompybouxamu. Momopnoie benxu.

L ¥ | ¥




Anpo. O6onouka snpa, XpOMaTHH, KapHOIIa3Ma, SAPBINIKH, WX CTpoeHHe M (GyHKUMH. SnepHsii OGeNKOBbIA MaTpHKC.
IIpocTpaHCTBEHHOE PacrONOKEHHE XPOMOCOM B HMHTep(asHOM sAzupe. Dyxpomamun u 2emepoxpomamun. BelKkH XpoMaTHHA — THCTOHBL
Hunamura sdepuoii 0bonouxu 6 mumo3se. Soepuuiti mpancnopm.

Knerounsie Bkmouenns. CpaBHHTEIbHAs XapaKTEPHCTHKA KJIETOK 2yKapHOT (PacTHTENbHOM, )KHBOTHOH, TPHOHOM).

JeMoHCTpauHH

IToprpetsi: K.C. Mepexkosckuit, JI. Maprynuc.

Tabnauuel u cxembl: «CTpoeHHE IyKapHOTHYECKOM KIETKH», «CTpoeHHe XHBOTHOH KieTkH», «CTpoeHHe pacTHTEIbHOH KIETKHY,
«CTpoerHe MHTOXOHIPHIY, «S1apoy, «CTpoeHHe MPOKAPHOTHYECKON KIETKHY.

OGopynosanue: cBETOBOH MHKPOCKOI, MHKPOIPENApaThl PACTHTENBHBIX, JXHBOTHBIX KJIETOK, MHKpOIPENapaTsl 0akTepHaIbHBIX KIETOK.

JlabopaTopnas pabota «}3yueHue cTpoeHHs KIETOK Pa3IHYHbIX OPraHH3MOB.

IlpakTHyeckas pa6ora «/3ydeHue cBOMCTB KIETOYHON MEMODPAHED».

JlabopaTophnas pa6oTa «/ccnenoBanue 1a3sMon3a U JeIIa3MOJIH3a B PACTHTEIBHEIX KIIETKaxX».

IlpakTHieckas pabora «V3ydyeHne ABMKEHUS IUTOIIA3MBI B PACTUTENBHBIX KIIETKAX).

Tema 6. OOmeH BemecTB H NpeBpaNIeHHe JHEPrHH B KJIETKE

ACCHMHIISIIIMA M JUCCHMHJIAIMSA — JIB€ CTOPOHBI MeTabomu3ma. Tumbl oOMeHa BEINECTB: aBTOTPOQHEIH M rerepoTpodHEni. YuacTtre
KHCJIOpOJa B OOMEHHBIX IpolieccaxX. JDHepreTHieckoe obecneueHue KieTku: npespamenne AT® B oOMeHHBIX nporeccax. PepMeHTATHBHBIH
XapakTep peaklHi KIETOYHOro MeTabonu3Ma. GepMEHTHI, HX CTpOeHHE, CBOMCTBa H MexaHu3M neiicteus. Kodepmentsl. OTnuuns GpepMeHTOB
OT HEOpPraHH4YeCKHMX KaTaju3aTopoB. benku-akTuBaTopbl H OeNKH-MHIHOHTOpEL. 3aBHCHUMOCTE CKOPOCTH (EepMEHTATHBHBIX pEaKIHii OT
pa3IHYHBIX (aKTOPOB.

[lepBr4HBIH CHHTE3 OpPraHHYECKHX BEIIECTB B KieTKe. (MOTOCHHTE3. AHOKCU2eHHbill U OKCUzeHHblil omocunmes y baxmepuil.
Ceemocobupaiowjue nusmenmst U NUSMEeHMbl PEAKYUOHHO20 YeHmpa. Ponb XIOpomiacToB B mporecce ¢poTocuaTe3a. CBeToBas H TEMHOBas
dasel. Pomoovixanue, Cs., Cs. u CAM-muner pomocunmesa. TlpomyxtusHoCcT (hoTOCHHTE3a. BiHsiHUE pa3smMuHBIX (AKTOPOB HA CKOPOCTH
¢doTtocunTe3a. 3HaueHue GOTOCHHTE3A.

Xemocunte3. PasHooOpasde OpraHW3MOB-XEMOCHHTETUKOB: HHMTpU(HUIMpYIOIHe OaKkTEpHH, IKENe300aKTepHH, CepoGaKkTepHH,
BOJIOpPOHbIE OaKTepUH. 3HaUEHHE XEMOCHHTE3a.

AHa3po0OHbIe opraHu3Mbl. Buisl 6poskenus. IIpoyKThl OpoKeHHs ¥ X HCIIOJIb30BaHHE YENTOBEKOM. AHa3pOOHBIE MUKPOOPraHH3MBI Kak
00BEKTEl OGHOTEXHOIOrHY U BO30yauTeId OONe3HEi.

AdpobHble OpraHu3Mbl. DTambl dHepreTudyeckoro obmena. IlomroroBurensubit sranm. Imkonu3 — GeCKHCIOPOIHOE pacHIETUIEHHE
TJTIOKO3BI.



bronornyeckoe okucneHHe, WM KIETOYHOE ABIXaHHE. PONb MHTOXOHIpPHH B Mpoleccax GHONOTMYECKOro OKHUCNeHHs. LlMkmuueckue
peakuun. OxkucnutensHoe ochopunuposanue. Inepzus membpannozo zpaduenma npomonos. Cunmes AT®: paboma npomonnoii ATP-
cunmassi. [IperMyIecTBa a3poOHOTO MyTH OOMEHA BELIECTB Mepel aHa3poOHbIM. DPHEKTHBHOCTE IHEPTETHYECKOTO 0OMEHa.

JdemoHcTpauun

Hoptpetst: JDx. [puctan, K. A. Tumupsses, C. H. Burorpaacknii, B. A. Darensrapar, 1. Mutuemr, I'. A. 3aBap3uH.

Tabnuusi u cxempr: «PoTocuHTE3», « DHEpreTHUECKUit 06Men», «BrocunTes 6enka», «CTpoeHHe PpepMeHTa», «XeMOCHHTES.

OGopynosanue: cBETOBOH MHKPOCKOII, 000pYI0BaHKE IS IIPHTOTOBJIEHHS OCTOSHHBIX K BPEMEHHBIX MUKDOIIPEIIAPaToB.

JlabopaTopnas pabora «M3yueHue KaTaTUTHUECKOH aKTUBHOCTH (epMEHTOB (Ha TIPUMEPE aMHUJIa3bl WITH KaTala3bl)».

JlaGopaTopHnas pa6ora «l3yuenue pepmMeHTATHBHOrO paclueUIeH s IEPOKCHAA BOAOPOJA B PACTHTEIBHBIX U XHUBOTHBIX KIETKax».

JlaGopaTopHas pa6ora «CpaBHeHHe MPoLECCOB (POTOCHHTE3A H XEMOCHHTESA.

JlaGopaTopHas pa6ora «CpaBHeHHe NPOLECCOB GPOKEHHS U IBIXAHUSY.

Tema 7. Hacnencreennast nngopmanus H peanu3anus eé B KieTKe

Peakuun marpudHoro cuHTe3a. [IpHHIMII KOMIUIEMEHTADHOCTH B pPEaKIMSX MaTpPHYHOTO CHHTe3a. Peanu3anus HacleICTBEHHOH
uapopmanuu. ['eHeTHmueckuit kom, ero cBoiictBa. Tpadckpunuuss — MaTpuuneli cuHTe3 PHK. TIpuHmMmel TpaHCKpHIIMH:
KOMILIEMEHTapHOCTb, aHTUNAPAJLICIBHOCTh, aCUMMETPHYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuyeckoii knemxe. Hexooupyrowue
PHK.

TpaHcnsauus u e€ stanel. Yyactue TpancnopTHeIx PHK B GuocunTese 6enka. ¥Vcnosus 6uocunTesa 6enka. KoaupoBanue aMHHOKHCIIOT.
Pons pubocoM B OrocuHTE3E O€mKa.

Coepemennvle npedcmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y NPOKapHOT M SYKapHOT. Perynsius akTHBHOCTH TE€HOB Y
npokapuoT. ['unoreza onepona (®. XKakob, XK. Mano). Moaexynapuvie mexanuzmer 3xcnpeccuu 2eHog y sykapuom. Poie xpomamuna &
pezynayuu pabomyr 2ernos. Perynsuus 0OMEHHBIX IIpolieccoB B kieTke. KiieTouHslii romeocTas.

Bupycel — HekieTouHble (opMbl XM3HH M OOMUraTHple mnapasuTel. CTpoeHHe MPOCTHIX H CIOKHEIX BHPYCOB, PETPOBHDYCOB,
6aktepuodaros. JKusnennviii yuxn JHK-cooepoicawux supycos, PHK-cooepocawux eupycos, b6axmepuogazos. Obpamuas mpanckpunyus,
pesepmasa, unmezpasa.

BupycHble 3a601eBaHus yenoBeka, xHUBOTHBIX, pactenuid. CITHJI, COVID-19, counanbHble 1 MEIULIHMHCKHE MPOOIEMBL.

Buoungopmamuxa: unmezpayus u ananu3z oonvuiux maccueos («bigdatan) cmpyxmypmuix 6uonozuueckux oannwlx. Hanomexunonozuu &
buonozuu u meouyune. Ilpozpammupyemvie pyuxyuu 6eaxos. Cnocobvl 00Cmasku 1exapcme.

JdemoHcTpanuu

[MoptpeTtsr: H. K. Konwuos, /1. Y. UBanOBCKHIA.

Tabnuue! 1 cxeMpl: «BHocHHTe3 Genkay, «["eHeTHYECKH Ko1», «Bupychy, «bakreprodaruy.

IIpakTuyeckan padora «Co3zanue MOJENH BUpycay.
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Tema 8. JKu3neHnbIit LHKA KIETKH

Knetounsiit umkan, ero nepuonst u perynsiuus. Uurepdasa u mutos. OcobeHHOCTH NpolieccoBs, npoTtekarommx B uutepdase. [loaroroska
KIeTKH K Je/leHHIO. [IpeCHMHTeTHUYEeCKHiT (MOCTMHTOTHYECKHIT), CHHTETHYECKMIi M TMOCTCHHTETMYECKHMH (MPEMHUTOTHYECKHI) MEepHOIbI
nHTepdassbl.

Matpuunbiit  cuntes JIHK — pernmukauus. Tlpunuunst pennukauuu JIHK: koMmieMeHTapHOCTh, MOMYKOHCEPBATHBHBIA CHHTE3,
aHTHOapaie bHOCTh. Mexanusm pennnkaunn JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl U Tenmomepasa. XpoMOCOMHBI HaGop
KJIETKH — KapHOTHII. JINMIOMIHBIA U ramionaHkIi Habopsl XpoMocoM. I'oMosiorndHblE XpOMOCOMBL. [10J10BBIE XPOMOCOMBI.

Henenne KneTku — MuT03. CTaIHH MHTO3a H IPOUCXOMISALINE B HUX Mpouecchl. Tunbl MUTO3a. KapHokuHes u nuTOKAHE3. Brogornueckoe
3Ha4YE€HHE MHTO3a.

Peryisums MHTOTHYECKOTO HKA KIETKH. [IporpaMMupyemas KieTodHas rubens — arnomnros.

Knetounoe sapo, xpoMocombl, GQYHKUHOHANBHAsS T€HOMHKa. Mexanuzmsl nponupepayuu, Oupgepenyuposku, cmapenus u zubenu
xkremox. « [ugpposas kiemxa» — buoungpopmamuueckue Mooenu QyHKyUOHUPOGAHUS KNEMKU.

JlemoHcTpaumu

Tabauus! u cxembl: «)KH3HEHHBIH MK KIETKHY, «MHTO3», « CTpoenue xpomocom», «Pemmxamus JTHK».

OBGopyaoBaHHe: CBETOBOH MHKPOCKOII, MUKpOTIpenapathl: « MHTO3 B KJIETKaX KOpEIIKa TyKa».

JlabopaTopnas pabora «/3yyeHHe XpOMOCOM Ha FOTOBBIX MHKPOIPEApaTaxy.

Jlabopatopnas pabora «HabmoneHue MHTO3a B KJI€TKaX KOHYHKA KOPEIKa JiyKa (Ha TOTOBBIX MHKPOIpENapaTax)».

Tema 9. Crpoenne H PyHKIIHH OPraHH3MOB

buonorudeckoe pazHoobpazue oprann3Mos. OXHOKIETOUYHEIE, KOJIOHHAIbHbIE, MHOTOKJIETOUHbIE OPraHH3MBL.

OCOGEHHOCTH  CTPOEHHS H KH3HENEATENHHOCTH OJHOKIETOYHBIX OPraHH3MOB. bBakTepHH, apXeH, ONHOK/IETOYHBIE TPHOBI,
OIHOKJIETOYHBIE BOJOPOC/IH, ApyTrHe NpoTHCTHI. KoNOHHAThHBIE OpraHHU3MBI,

B3anMocBa3b YacTedl MHOrOKJIETOYHOTO Opranusma. TkaHH, opraHsl H CHCTeMBbI opranoB. OpranusM Kak equHoe nenoe. [omeoctas.

Txanu pactenmii. Tunbl pacTHTENbHBIX TKaHe#: obpa3oBaTe/bHAsA, OKPOBHAs, TIPOBOAAIIAS, OCHOBHAA, MeXxaHHuecKas. OCOOeHHOCTH
cTpoeHHs., GYHKIMHA ¥ PacrioNoKeH!s TKaHel B opraHax pacTeHui.

Tkaun #uBoTHBIX M denoBeka. THNbI KMBOTHBIX TKaHEH: JMUTENHANbHAs, COCAUHHUTENbHAS, MbIINeYHAs, HepBHAs. OcoGeHHOCTH
CTpoeHHs, GYHKUHH U pacriOOKeHHs1 TKAHEH B OpraHax )KHBOTHBIX U YeJIOBEKa.

Opranbl. BeretatuBHble U reHepaTUBHbIE OpraHbl pacTenui. Opraiel M CHCTEMBI OPraHOB XKHBOTHBIX H uenoBexa. OyHKIuH OpraHoB H
CHCTEM OpraHoE.

Onopa tena opraun3mos. Kapkac pactenuii. CkeseTbl OAHOKJIETOYHBIX W MHOTOKJIETOUHBIX JXHBOTHBIX. Hapy»HbIlf W BHYTpeHHMIt
ckenieT. CTpOeHHE M THIIBI COEAMHEHHS KOCTEH,




JIBH>KeHHe OpraHH3MOB. J[BHXKCHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOU IHOE, )KTYTHKOBOE, PECHUYHOE. [[BH)KEeHHE MHOTOKJIETOYHBIX
PacTeHHii: TPONU3MBI H HACTHH. [[BH)KEHHE MHOTOKJIETOYHBIX )KHBOTHBIX M YejloBeKa: MpleuHas cuctema. Pedniekc. CkeneTHble MBIIIIBL M HX
pabora.

[utanue opranu3MoB. [lornomeHHe BOXBI, YIJIEKMCIONO rasa W MHHEDAIbHBIX BEIIECTB pacTeHHsMH. [luTaHHE >KMBOTHBIX.
BHYTpHIIONIOCTHOE W BHYTPHKJIETOYHOE TNHINEeBapeHHe. [luTaHMe MO3BOHOYHBIX JKUBOTHBIX. OTIENBI MHINEBapHTENBHOIO TpakTa.
[TnmeBapuTenbHbIe XKene3bl. [InineBapuTebHas CHCTEMA YEIOBEKA.

JlbixanHe opraHH3MOB. JlbixaHHe pacrenuil. JIpixande XHBOTHbIX. J[M(p(y3us ra3oB depe3 MNOBEpXHOCTH KiIeTKH. KoxHoe mbixaHue.
JlbixaTenpHas noBepXxHocTh. JKabepHoe u nérounoe apxaHue. [{pIxaHue NO3BOHOYHBIX KMBOTHBIX M YEIOBEKA. DBOIOIMOHHOE YCIOXXKHEHHE
CTPOEHHS JETKHX NO3BOHOYHBIX JKHBOTHBIX. JlpIXaTenbHast cHcTeMa 4deloBeKa. MexaHu3M BEHTHISUHMM JIETKHX y NTHI[ K MJICKONHUTAIOMIMX.
Perynsanus npixaHus. JIpIxaTeNbHBIE OGBEMBI.

TpaHcnopt BemiecTB y OpraHn3MoB. TpaHCTIOpPTHEIE CHCTEMBI pacTeHuid. TpaHCTIOpPT BelECTB Y XKHBOTHEIX. KpoBeHOCHad cucTemMa u €€
opransl. KpoBeHOCHas cHcTeMa IMO3BOHOYHBIX XXHBOTHBIX W yesnoBeka. Cepiue, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyrd KpoBOOOpaIlleHHS.
DBOJIOIHOHHBIE YCIOXKHEHHUS CTPOSHHS KPOBEHOCHOM CHCTEMBI [I03BOHOYHEIX XHMBOTHBIX. PaboTa cepana u e€ perynsmus.

Beinenenne y opranm3moB. Brinenenue y pacrenuit. Beimenenuwe y xuBOTHBIX. CoOKpaTuTenbHBIE Bakyond. Oprasel BBIIEICHHS.
®DuibTpanus, cexpenus H o0OpaTHOE BCAachIBAHHE KaK MEXaHW3MBI paboThl OpraHoB BbuiesieHHs. CBA3b MONOCTH Tejla ¢ KPOBEHOCHOH H
BBIICJTHTEILHOH CHCTEMaMH. BrielieHHe y IO3BOHOYHBIX JXHBOTHBIX M denoBeka. I[Touku. CtpoeHHe M (YHKIHOHHpOBaHHE He(dpoHa.
O6pazoBaHre MOUH Y 4YeJIOBEKA.

3ammTa y OpraHu3MOoB. 3amuTa Y OSHOKJIETOYHHIX opranu3MoB. Criopsl 6akTepuii ¥ HUCTHI MPOCTEHINNUX. 3aUTa Y MHOTOKJIECTOYHBIX
pacteruii. Kytuxyna. Cpenctsa naccUBHOMN H XMMHYECKOH 3amuThL. DHTOHIMIBL

3amuTa y MHOTOKJIETOYHBIX KHBOTHBIX. [IOKpOBBI H HX IIPOM3BOJIHBIC. 3aIlMTa OpraHu3Ma oT Oosie3Heil. IMMyHHas cucTeMa JeloBeKa.
Knero4Hslit B r'yMOpaIbHbI HMMYHHUTET. BpoXxn€HHBIH ¥ puoOpeTéHHbIA cnenuduyeckuii MIMMYHHUTET. TeopHs KJIOHAIBHO-CEIEKTHBHOTO
ummynuTeTa (I1. Opmux, @. M. Beprer, C. Torerasa). Bocnamurensable 0TBETH Opranu3MoB. Poib BpOXIEHHOrO HMMYHHTETA B Pa3BHTHH
CHCTEMHBIX 3a00JI€BaHUH.

PasnpaxxuMocTh U peryysnus y opraHu3MoB. Pa3ipauMocCTh y OTHOKJIETOUHBIX OPraHu3MoOB. TakcHchl. Pa3apaxkuMoCTh U peryismus y
pacTeHui. PocToBbIE BEIECTBA H MX 3HAYECHHE.

HepBHas cuctema U pediiekTopHas peryisuus y >KMBOTHBIX. HepBHas cuctema u e€ oraensl. DBOIOHOHHOE YCIOXKHEHHE CTPOSHHSA
HEPBHOH CHCTeMBI y XHBOTHBIX. OTIesbl IOJIOBHOIO MO3ra IO3BOHOYHBIX JXHBOTHBIX. Peduiexc W pediaexkropHas myra. BesycioBHble H
yCIIOBHBIE peIIeKChI.

I'ymopanbHas perynanus d SHIOKPUHHAS CHCTEMa JKMBOTHBIX M 4ejloBeka. JKene3bl SHIOKPHHHOH CHCTEMEI H HX FOpMOHEL [leiicTBHe
rOpMOHOB. B3anMoCBs3p HEPBHO# K 3HAOKPHHHO# cHcTeM. ['MnoTanamo-runodusapHas cucrema.

JeMoncTpauuun




IToptpert: U. I1. I1aBnos..
Tabnuust W cxeMbl: «OmHOKIETOUHBIE Bojopocnu», «MHorokinerouHsle Bogopocnu», «bakrepun», «IIpocrefimune», «Oprasbl

LIBETKOBBIX pacTeHHH», «CUCTEMBl OPraHOB NO3BOHOYHBIX KMBOTHBIX», «BHYTpeHHee cTpoeHHe HaceKoMbIX», « TkaHH pacTenuit», «KopHeBble
cucteMbl», «CTpoenue ctebna», «CTpoeHre TUCTOBOM MIacTUHKMY, « TkaHH XKUBOTHBIX», «CKelneT desnoBekay, «[luiieBapuTeibHasd cucteMan,
«KpoBeHocHas cucTeMa», «JlpixaTensHas cucremay, «HepsHas cucremayn, «Koxar, «Mblieynas cucteMay, «BeliendtensHas cucteMay,
«OHnOKpHHHas cucTeMa», «CTpoeHue Mbhuiby, «Mmmynurer», «KuiueyHomomocTHble», «Cxema IHTaHHA pacTeHui», «KposeHOCHbBIE
CHCTEMBI T03BOHOYHBIX XHBOTHBIX», «CTpoeHne ruapel», «CTpoeHHe IUIaHapuu», «BHYTpeHHee CTpoeHHe J0XIeBoro 4epsa», «HepsHas
cacrema poid». «HepBHas cucrema narywxu», «HepsHas cuctema npecMsikarommxcs», «HeppHas cuctema ntun», «HepsHas cuctema
MIIeKONHTaoLHXy, «HepBHas cucrema yenoBekay, «Pegpiexcy.

OGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKPOIpernaparsl OJHOKIETOYHBIX OpraHM3MOB, MHKpOIpeNapaThl TKaHEH, pakOBHHBI
MOJLTIOCKOB, KOJUTEKLIHH HACEKOMBIX, HITIOKOXHUX, JKUBBIE IK3EMILISPEl KOMHATHBIX PacT¢HMH, repbapuu paCTEHHH pa3HbIX OTAEJIOB, BIakKHbIE
npenaparhbl )XHBOTHBIX, CKEJIETHI MO3BOHOYHBIX, KOJUIEKIMH OeClIO3BOHOYHBIX )KHBOTHEIX, CKEJIET 9eNI0BEKa, 000pyA0BaHKE M1 IEMOHCTPALMHA
MOYBEHHOr0 W BO3MYIIHOTO MHTAHHS pACTEHMM, paclleIUieHus Kpaxmana ¥ OenkoB Imoja zeiictBueM (epMeHTOB, 00OpyHOBaHHE I
AEMOHCTpALMH OMBITOB N0 H3MEPEHUIO XHU3HEHHONH EMKOCTH JErKMX, MEXaHW3Ma [bIXaTEIbHBIX IBH)KEHHW, MOIEIHM TOJOBHOIO MO3ra
Pa3THYHbIX KHBOTHBIX.

JlabopaTopHas pabora «/3ydenue Tkanel pacTeHHI».

JlaGopaTopHas pabora «/3yueHne TKaHei )XHBOTHBIX).

JlaGopaTtopHasi pa6ota «/3ydeHue opraHoB IBETKOBOIO PACTEHUSI».

Tema 10. Pa3MHoKeHHe U pa3BATHE OPraHU3MOB

@DopMbl pa3sMHOKEHHS] OpraHu3MoB: Oecrosioe (BKJIIOYas BET€TATHBHOE) M IooBoe. Buapl 6ecnosioro pasMHOXEHHS: MOYKOBaHME,
cropyJisaius, hparMeHTalus, KIOHAPOBAHHE.

ITonoBoe pasmuoxkenue. [TonoBele KIeTKH, uau ramMeTel. Mehos. Craguu metiosa. IloBenenue xpomocom B Meiose. KpoccnHrosep.
Buosorugeckuit cCMBICI Me03a H MMOJIOBOTO Mpoliecca. Meiio3 H ero MeCTO B XKHM3HEHHOM LHUKJIC OpraHU3MOB.

[peasapoawimieBoe pa3BuTHe. [ameToreHe3 y JKHBOTHBIX. IlonoBeie »xenme3pl. OOpa3oBaHME M pa3BHTHE IOJOBBIX KIIETOK.
CrnepMmatoreHes u ooreHe3. CTpoeHHUE MOJOBBIX KIETOK.

Onj1010TBOpPEHHE ¥ IMOPHOHATILHOE Pa3BUTHE XUBOTHBIX, CIIOCOOBI OINIONOTBOPEHHMS: HAPYXKHOE, BHYTpeHHee. [lapTeHOreHes.

WnaneuiyaisHoe pa3BUTHE OPraHU3MOB (OHTOreHe3). IMOPHOJIOTHs — HayKa O Pa3BHTHU OpraHHu3MoB. Mopgozenes — 00Ha u3 21agHvIx
npobnem mbpuoaozuu. Konyenyus mopgozenos u mooenu mopghoeeresa. Craguu dMOPHOTEHe3a JKMBOTHBIX (HA NPHMEPE JIATYLIKH).
Hpo6aenne. Tunsl apobnenus. Jemepmunuposannoe u nedepmunuposannoe opobnenue. Bracmyna, munot 6aacmya. OcoGeHHOCTH ApobIIeHHS
MJIEKOTIMTAIOLIMX. 3apo/ibilieBbie JUCTKY (racTpysiiis). 3aK/iajka OpraHoB M TKaHeil W3 3apOJIBILIEBBIX JIHCTKOB. B3alMHOE BIHAHHE JacTe




PasBUBalolerocs 3apoasnna (dMOpHOHaibHas MHAYKUMS). 3aknagka iaHa CTPOCHHS MMBOTHOTO Kak pe3yibTaT HepapXH4ecKuX
B3aMMOICHCTBHIT reHoB. Biusiine na sMmGpronaishoe Pa3BUTHE PA3NIHYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIBL.

PocTt M pa3sBHTHE XHBOTHBIX. HocTasmGpronanbubi  nepuoy, [Ipsmoe u HempsMoe pasuthe. PasButHe c MeTtamopdozom y
0eCr03BOHOYHBIX M MO3BOHOYHBIX KHBOTHBIX. BHOIOIHYECKOE 3HAYCHHE NPSMOro M HEMPSMOTO Pa3BUTHA, HX PACTIPOCTPAHEHHE B NPHPOJIE.
Tunb pocra kuBoTHBIX. Dakropsl PETYSUMH POCTA XKHBOTHBIX M 4esoBeka. CTaauu NoCTIMOPHOHATBHOTO PAa3BUTHA Y KHUBOTHBIX H
yenosexa. [lepuoan onTorenesa venoseka. Crapenue n CMEepTh KaK OHOJIOrHYecKUe MPOLECCHL.

PasMHOXeHHe M pazBuTHe pacTeHui. lametodur n ciopodut. Meito3 B xu3HeHHOM HHKITE pactenuii. O6paszoBaHue Cop B nporecce
Meio3a. ['ameToreHes y pacTeHmii. OnnonoTBOpeHHEe W pa3sBUTHE PaCTHTENHHBIX OpraHu3MoB. JIBOifHOE OMIOZOTBOPEHHE Y IBETKOBBIX
pacteHni. OOpa3oBaHHe H Pa3BHTHE CEMEHH.

MexaHH3MbI perynsiil OHTOTeHe3a Y PACTEHHUI H KHBOTHBIX.

JemoncTpaunn

[optpetsi: C. I'. HaBammn, X. IlInemas.

Tabmuubl u  cxemsl: «BereratuHoe pasmHOXeHHe», «THIB 6ECIONOTO pasMHOXEHHA», «Pa3sMHOXeHHe XJIaMHIOMOHAIBI»,
«Pa3mMHOKeHHe IBriaeHb». «PasMHOKEHHE TUApeDy, «Meiio3», «XpoMocombl», «["ameToreHes», «CTpoeHHe AHNEKNETKH H CHIEPMaTO30HIA»,
«OcHOBHbIE CTaTHH OHTOreHe3a», «IIpsaMoe i Hempsamoe pasBuTHe», «Pa3BuTHe MaiiCKOro xykay, «Pa3BuTHe capanun», «Pa3BHTHE IATYLIKAY,
«JIBO#iHOE OMNIIONOTBOPEHHE Y LBETKOBBIX PACTEHHIl, «CTpoeHre CeMAH ONHONONBHBIX M ABYIONBHBIX PacTeHHi», «KU3HEHHBIT WHIT
MOPCKO#H KanycTh», «Ku3HeHHBIH UMK MXa», « KU3HEHHDIH HHKT NanopoTHHKAY, «KH3HEHHBIH UK COCHBD).

OBopy.10Banme: cBETOBOH MHKPOCKOIT, MHKPOTPENapaThl ARLEKNETOK 1 CepMaTo30M 108, MOAENb «L{uKn pasBuTHS NarymKm».

JlabopaTopnas pabora «/3yyeHne cTPOEHHS MONOBBIX KJIETOK HA TOTOBBIX MHKpOIIpenapaTax».

ITpaxTudeckan pabora «BbisBieHHe IPU3HAKOB CXOACTBA 3apOBILIEN O3BOHOYHbIX JKHBOTHDBIX.

Jlabopatopnas pa6ora «CTpoeHne OpraHoB Pa3MHOKEHHS BEICIIHX PaCTCHHIL».

Tema 11. 'eneTuka — HayKa 0 HaC/IEICTBEHHOCTH M H3MEHYHBOCTH OPraHH3MOB
WUctopus craHoBieHNs M pa3BUTHSA IeHETHKH Kak Hayku. Pa6otel I'. Mengens, . ne ®pusa, T. Moprana. Pob oTedecTBeHHEIX YUEHBIX

B pazeuTHH rensetukd. Paborer H. K. Konsuosa, H. M. Basuiosa, A. H. Benosepckoro, I'. JI. Kapreuenko, 10. A. ®wmnuenxo, H. B.

Tumodeera-Pecosckoro.
OCHOBHBIE TE€HETHYECKHE TOHATHA M CHMBOJBL | OMOJIOTHYHBIE XPOMOCOMbI, AUIEJBHEIE TEHBI, IbTEPHATHRHBEIE MPH3HAKH,

AOMMHAHTHBIH ¥ DPCLECCHBHBIA NPH3HAK, FOMO3HIOTA, IETEPO3UIOTA, YHCTAs JIMHWS, TMOPHJBI, TeHOTHM, (peHOTHN. OCHOBHBIE METOMbI
TeHETHKH: TMOPHI0I0rHYECKHH, LIMTOJIOrHYECKHH, MOJIEKYJIAPHO-TEHETHYECKHU I,

Jemoncrpanun
[loprpets: I'. Mennens, I'. ne ®pus, T. Moprau, H. K. Konbuos, H. U. Basunos, A. H. Benosepckuit, I'. JI. Kapneuenxo, 10. A.

®unumnyenxko, H. B. Tumodeer-Pecosckuii.




Tabmunpl n cxeMbl: «MeToabl reHeTHKNY, «CXeMbI CKPEIIMBAHUS.

JlabopaTopnas pabora «/Ipo3oduia kak 00bEKT reHeTHYECKHX HCCIIEI0BAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpranoe ckpemuBanue. IlepBbii 3akon MeHmend — 3aKkoH €IHHOOGpa3Hs THOpHIOB IM€pBOro mokoneHus. [IpaBuio
IOMHHHpOBaHHS. BTopoil 3akoH Menzens — 3aKoH paciuenyieHHs NpH3HAKoB. [[uToNOrHYECKHE OCHOBBI MOHOTHOPHIHOTO CKpEIIMBAaHMI.
['unoTe3a YHCTOTHI rameT.

Ananusupymouiee ckpemuBanne. [IpoMexyTounsiit XapakTep HacnenoBanus. Pacienienye npu3HakoB P HETIOJIHOM JOMHHHPOBaHHH.

JlaruGpuasoe ckpemmBanme. TpeTHii 3akoH MeHjens — 3aK0OH HE3aBHCHMOTO HACIENOBaHUS NPH3HAKoOB. LlMTONOrHYeCKHE OCHOBBI
JHTHOPHIHOTO CKPEIIHBaHHUS.

CoennenHoe HacnenoBaHne npu3HakoB. Pabotre T. Moprana. CremieHHOE Hacjl€[JOBAHHE TI€HOB, HapyIICHHE CLCIUICHHA MEXIY
reHaMH. XpOMOCOMHAsi TEOPHs HAaCIIeICTBEHHOCTH.

['enerrka moma. XpoMOCOMHBIN MEXaHH3M OIIpeJIEJIEHHS 110JIa. AYTOCOMBI K MOJOBBIE XpOMOCOMBI. | OMOraMeTHbIA H reTeporaMeTHbIHA
noi. ['eseTHyeckas CTpyKTypa HOIOBBIX XpoMocoM. HacienoBanue npr3HaKkoB, CHEMIEHHBIX C IIOJIOM.

leHoTHn Kkak meiocTHas cHcTeMa. ILnefoTponus — MHOKECTBEHHOE HeiCTBHe I'eHa. MHOXECTBEHHBIH ajulenu3M. Bi3amMmopeiicTeHe
Hea'UleabHbIX reHoB. KoMmnemenTapaOCTh. JnucTas. [lomumepus.

['eHeTHaeckuif KOHTPOIb DAa3BHTHS pACTEHHH, JXUBOTHBIX H 4YEJOBEKa, a TakKe (HU3MOJIOTHYECKHX IIPOIECCOB, INOBEACHHS H
KOTHHTHBHBIX QYHKUHHA. ['eHeTHueckWe MeXaHW3MBI CHUMOHOreHe3a, MeXaHW3Mbl B3aUMOJAEHCTBHS «XO3fHH — MNapa3HT» H «XO3IHH —
MHKpOOHOMY». | eHeTHIeCKHe aceKTH! KOHTPOJI M H3MEHEHHUS HACIEACTBEHHON HHQOpPMAIUH B IOKOJEHUAX KJIETOK H OPTraHU3MOB.

JdeMoHCTpanuH

[Toptpeter: I'. Menzens, T. Mopras.

Tabmusl v cxemsl: «IlepBeii ¥ BTOpO# 3aK0HEI Mennena», « Tpetuit 3akoH Menzens», «AHaIHM3Hpyloniee CKpemuBanuey, «HemomHoe
AomuHEHpoBaHHe», «ClelleHHOe Haclel0OBaHHE MPH3HAKOB y apo3ogmib», «['eHeTHka moma», «Kapuotun uenosexay, «KapuoTun
apo3odubl», «KaproTun OTHLbD, «MHOKECTBEHHBIH aJUIeIn3M», «B3auMoaelicTBie reHOBY.

O6opyaoBanue: MOaEb MUl IEMOHCTPALHH 3aKOHOB €IHHOO0Opa3sysi TMOPUIIOB IIEPBOTO IIOKOJNICHHS U PACHICIUICHHS NIPH3HAKOB, MOJETD
JUIA AEMOHCTpAIMH 3aKOHA HE3aBHCHMOIO HaciIe[0BaHHs MPU3HAKOB, MOJEND Ul JEMOHCTPAlHH CLEIUIEHHOTO HACIEIOBAHHS IPH3HAKOB,
CBETOBO# MHKpOCKON, MUKponpenapar: «Jlpo3odunay.

IlpakTHdeckas paboTa «M3yuenue pe3ynpTaToB MOHOTHOPHIHOIO CKPEIUBAHUS Y JPO30QHIBI».

IlpakTuueckas pabora «/3yyeHue pe3ynbTaToB JUrHOPHAHOIO CKPEIUBAHHUS Y APO30DHIIBIN.

Tema 13. 3akoHOMEPHOCTH H3MEHYUBOCTH

BzaumoseiicTue reHoTHNa K cpesbl npu GopMHpoBaHHH (eHoTHNAa. M3MeHUMBOCTL mpH3HaKoB. KauecTBEeHHBIE W KOMMYECTBEHHBIE
HOpH3HaKH. BUbl M3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACJIE/ICTBEHHAS.

(e [t ¥




YMEHHE y4acTBOBaThb B y4eOHO-MCCIIENOBATENbCKOH paboTe Mo GMONOrMM, IKOJOTHM M MEOMIMHE, MPOBOAMMON Ha 6a3e IIKOJBHBIX
HaYYHLIX OOINECTB, H MyOIHMYHO PEACTABIIATH IIOJMYUYEHHBIE Pe3yJIbTaThl Ha YYEHHUECKHX KOH(pEpEeHIHsX;

YMEHHE OLIEHHBaTh OJTHYECKHE acHeKThl COBPEMEHHBIX HCCIEAOBaHHHA B 007acTH OHONOIMH H MEIHUHMHBEI (KIOHHPOBaHHE,
HCKYCCTBEHHOE OILIOJOTBOPEHHE, HANIPABJIEHHOE H3MEHEHHE N'€HOMA H CO3/IaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIISTH OCO3HAaHHBIA BHIOOpP Oyaymied MNpOQECCHOHAIPHON OEATENBHOCTH B 00MacTM OHOJIOTHH, MEIWIMHEIL,
OMOTEXHOIOrHH, BETEpHHAPHH, CEIbCKOr0 XO035HCTBa, MHIIEBOM IPOMBINUICHHOCTH, YIIyO/IsaTh NO3HABATENbHEIA HHTEPEC, HANIPABJICHHBIH Ha
OCO3HaHHBIH BHIOOD COOTBETCTBYIOmEH ©popeccCHd K INPORODKEHHe Ouonormyeckoro o6pa3oBaHMs B OpraHM3allMsAX CPEIHEro
npodeCCHOHATBHOTO H BBICIIEro 00pa3oBaHHsl.

TEMATHYECKOE ILTAHHPOBAHHE

10 KJIACC
| KotHgecTBo 9acoB u DIeKTpOHHbIE
No HanmeHoBaHHe pa3fieJioB H TEM Kowrpomsaie | Tpaxradeckse ” (uadposbie)
NpPOrpaMMbI Bcero | oOpa3oBaTeJIbHBIE
paboThI patoTsl ‘, pecypesI
1 bronorms kak Hayka + 1 | o
2 JKuBBie CHCTEMBI H UX H3yUeHHE 2 | |
3 bHoIOrHs KIETKH _ 2 0.5 , w
4 XuMuYecKas OpraHu3alHs KIETKH * 10 , 1
5 Crpoenne ¥ QYHKUHH KIETKH 8 « 2
6 OG6MeH BelNecTB U IpeBpalicHHE 3HEPTUX B M 9 | 1 | _
KJIETKE ‘ | m
7 Hacneacreennas nHpopmarus 1 | 9 0.5 _
peausaiii ¢€ B KIeTKe | | |
T 6 1 W
Ed ] quowwmo‘m\&wm@rn OpraHu3MOB 17 1.5 ﬁ
10 PasMHOXcHHE M pasBHTHE OPTaHHIMOB 8 1.5 |
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I"eHeTHKA — HAYKA O HACNCICTBEHHOCTH H

H3MCHYHBOCTH OPrain3iMoB

3aKkoHOM CPHOCTH HACNCIACTBCHHOCTH

3akoHOM CPHOCTH U3MCHYHBOCTH

I"'eHeTHKa yenoBeka

Cenexkuus opraHu3mMoB

BHOTEXHONOrHA H CHHTETHUECKas: OMOJIOTHS

PesepBHoe BpeMs
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IIOYPOYHOE IVIAHUPOBAHME
- S ‘_‘C;nn
Ne

o/n Tema ypoka

' KoanuecrBo yacoB

Bcero

KonTpoasHble
| paboTsI

I B |

—e——

- | Hara
AKTHYECKHE |
PaisD | M3YYeHHs

paboThI ,

DJIeKTpOHHBIE
uHdpoBbie
oOpa3oBarte/ibHbIE

pecypcbi

1 bHoorHs Kak KOMIJIEKCHAs HayKa H Kak
4acTh COBPEMEHHOT0 00IIecTBa

2 JKuBblE CHCTEMBI H HX CBONCTBA

3 Y poBHeBasi OpraHU3aHs KUBBIX CHCTEM

HcTopHst OTKPBITHS B H3Y4YeHHS KIETKH.
Knerounas reopus

Mertoabl MONEKYISPHOM H KIIETOYHOMR
ounonoruu. [IpakTaueckas pabora
«M3yueHre METOI0B KIIETOYHOM OHOIOTHH
(xpomartorpagmus, anekTpodopes,

G depeHIaTEHOE HEHTPH(YTHPOBAHHE,
ITLIP)»

0.5

XHUMHUYECKHH COCTAB KJIETKH

gﬂ:nﬁmhm.mmm BEIICCTBA KIIETKH, HX
bnonoruyeckas PpoOJib

JlabopartopHas pabota «OOHapyxeHue
0€1KOB C MOMOIIBIO KaYeCTBEHHbBIX
, ) peakuuiny

CaoiicTBa, kiaccupukauus v GyHKIUH

o

Oﬂ—,ﬂm*:—mnnx:m BEIIIECTBA KJIETKH — OEJIKH.

=
W




- OpraHnuecKkue BEIIECTBA KNETKH —

10 1
AR _ YrneBoxsl . B I G ale i
1 Oprannueckue BEIECTBa KIETKH — 1
I o N I § -
Hyknennossle kucnotsl. JJHK 1 PHK.
_ 12 JlaGoparopras pabora «HMccnenoBanne 1 0.5
M HYKJICHHOBBIX KHCJIOT, BBIAEIEHHEIX U3
] KJIETOK Pa3JHYHBIX OPraHU3MOBY
'3 Ctpoenne u pyukuuu AT®. JIpyrue {
M Hykneosuarpudocdarsr (HTPD)

14 CexsennpoBanne /THK. Meronas: I
| | TEHOMHKH, TPRHCKPUNITOMHKH, IPOTEOMMKH

15 MeTonb! cTpyKTYpHO# GHOOTHH X
16 Tume! xnerok. [IpokapuoTHueckas KiIeTKa 1
| CTpoeHHE 3yKapHOTHUYECKOH KIIETKH.
17 ITpaxTryeckas pabora «M3ydeHue cBocTB 1 0.5
| KJIETOYHOH MeMOpaHEL»
18 IToBepXHOCTHEII anmapar KJIeTKH 1
| OnHoMeMOpaHHBIE OPraHOUIBI KJIETKH.
‘ 19 INpaktuyeckas pabora «l3yueHne 1 0.5
W JBI)KEHHS IUTOIIa3MbI B PaCTUTEBHBIX
_ | KJIETKax»

- TloTyaBTOHOMHBIE OPraHOMIbI KJIETKH:
20 MHTOXOHApHH, Iactuasl. JlaboparopHas 1 0.5
pabora «lccnenosanune niaasMonn3a u
HENIa3MOJIN3a B PaCTUTENIbHBIX KIIETKaX)

21 HemeMOpaHHbIe OpraHOUAB! KIETKH 1

|22 Crpoenue u bynkuun sapa 1

o




~ Ovsw::eﬁ_r:znchminv:n._,:zmzzoeoz
| _ sykapuort. JlaGoparopnas paGora

“ - «M3yuenne crpoenns KIETOK pasinuHbIX
V : | OPraHu3MOB»

m ACCHMHJIALHA M ANCCHMHJISIIHS — JIBE

_ croponnl Metaboausma. Tuisr o6mena

_ 24 Bemects. Jlaboparopnas paGora

m «M3yuenne KaTanHTHUECKON aKTHBHOCTH

(GEepMEHTOB (HA IPUMEPE AMHJIIA3BI HITH
KaTanass)»

@®epMeHTAaTHBHBIN Xapakrep peakimii

- KaerouHoro merabonnsma. JlaGopatopHas
| 25 pabota «HM3yuenne GpepMeHTATHBHOrO 1 0.5
h PACIICTIICHUS MEPOKCHIA BOAOPOJIA B
PACTHTE/IbHBIX H XXHBOTHBIX KJIETKax

26 | benku-axTHBaTOPHI H OEJIKH-UHTHUOHTOPBI 1

.Nq | ABTOTpOQHBIH THN 06MEHA BEILECTB | g 1 i E o S
me ®oTocHHTE3 R T TS RS St fad pAT el . ‘. : R : ;
. XeMocHHTe3. bmmovmqov:mm pabora 1 e
' 29 «CpaBHeHue nporneccoB (poTocHHTE3a U 1 0.5

XEMOCHHTE3a»
. AHaspobHble OpraHu3Mbl. Bunapl OpoxeHHs.
30 - JlaGoparopuas pabora «CpaBHeHHe 1

IMpoLECCOB QGOEAOIS& U JBIXaHHUA»

et et ettt e et St e e i e
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:vio::o: ATO-cunrazw

Peakumn MaTpusHONO CHHTE3R .
Tpanckpinuus — marpuunsit cunred PHK |

Tparcasuus i of 3Tansl

Koaposanne avunoxnenor. Pons
puGoconm B GrocHuTese Oeuika

Oprasn3auus reHoMa Y NPOKAPHOT B
AVKapuort

MonexyIspHble MENAHH3ME] JKCTIPECCHH
TeHOB ¥ 3VKapHOT

BRpYCHl — BHEKIETOUHBIE HOPMBI XKH3HH H
obnuraTHsle napasuThl. [TpakTHyeckas
pabota «Co3naHHe MOAENH BUpYca»

BupycHsie 3a60neBaHHsA YEN0BEKE,
HBOTHBIX, paCTEHHH

. HaHOTeXHONOTHH B OHOJNOTHHM H MEIULHHE

JKu3BeHHBI MK KIETKH

Martpuunsrii canTes JJHK

Xpomocomer. JTaGopatopHas paboTa
«H3yueHHe XpOMOCOM Ha TOTOBBIX
MHKpOIpenaparax»

JleneHHe KIETKH — MHTO3

Tuner xietox. Kaprnoknues v HIHTOKHHES.
JlabopatopHas paGoTa «Habmonenue
MHTO32 B KJIETKaX KOHYHKA KOPEIIKa IyKa
(Ha roTOBBIX MHKpOTIpETIapaTax)»

WOQENM JKM3HCHHOTO LIHKIIA KINETOK
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LI TOAOTHUCCKHE OCHOBK MOROTHOPIUIHOTO |
CRPCHBANNS _
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ARamupyiomee ckpelnBatne. Henosmoe
QOMHHHPOBAHKC

n

JIrnOpianoe CRPUIHBARMKE,
Ipaxtiuecxas padora «Hiyuenne
PE3YIBTATOR AHIHOPHIHOIO CKPEIUHBAHHS
V APO3ODHIBDY

LIHTONOrHYECKHE OCHOBBI JJHTHOPHIHOTO
CKPCILHBARNS
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81 XPOMOCOMHAS TCOPHS HACIIEICTBEHHOCTH
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82 I'enernka nona 1

83 ["eHOTHN Kak 1e/10cTHas CHCTEMA 1

['eHeTHYECKHIT KOHTPOb Pa3BHTHSA
pacTeHHIi, )KHBOTHBIX H YEJIOBEKA

H3MeHUHBOCTB MPH3HAKOB. BHIBI
H3MEHUYHBOCTH

86 MoaudukanHoHHas H3MEHUHBOCTD 1

BapnaunoHHbIH psil H BapHallHOHHAs
kpHBas. JlabopaTtopHas pabota
«HMceneroBanne 3akOHOMEPHOCTER
MOAH(QHKAIHOHHON H3MEHYHBOCTH.
ITocTpoeHue BapHallHOHHOTO pssia H
BapHalHOHHOH KPHBOH»
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m 28 IeHoTHNIHYeCKast H3MEHYHBOCTD. 1
_ KomOuHaTHBHAs H3IMEHYHBOCTH
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Ananiupyiomee ckpemnianue. Henonoe %

JOMHHHPOBAHKE

JIMrROpIAROS CRPCUIHBARNE,

Ipaxrnueckas padora «Hisyuenne

PE3VIBTATOR JMIHOPHIIHOTO CKPEIHBAHHS

Y APO30DHIR

LM TONOrHUeCKHe OCHOBBI JUTHOPHAHOTO

CKPCIHBAHNS
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H3MeHUHBOCTH MPH3HAKOB. BB
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BapnaunoHHblH psa H BapHallHOHHas
kpuBas. Jlaboparopnas pabota
«HccneaoBanne 3akoHOMEpHOCTEH 4
MOAH(HKAIIMOHHOH H3MEHYHBOCTH.
I[TocTpoeHue BapHalHOHHOTO PAAia H
BapHallHOHHOH KPHBOH»
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