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[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma 1o OMOJIOTHH Ha YPOBHE cpeaHero oodiiero obpasoBaHus pa3padboraHa Ha ocHOBe denepanbHOrO 3aK0HA OT
29.12.2012 Neo 273-®3 «O6 ob6pazoBanuu B Poccutickoit denepanuny, ®I'OC COO, Konnenuuu npenogaBaHus y4eOHOTO
npeameTa « bBHoJorus» 1 OCHOBHBIX MOJOKEHUN (peepanbHOi padboyeil mporpaMMbl BOCITUTAHUS.

VYuebnsniii npeamer «buonorusi» yriayosn€éHHoro ypoBHsa uzyudeHust (10—11 kmacchl) sBisieTCS OJAHUM M3 KOMIIOHEHTOB
npeaMmeTHon obnactu «EctecTBeHHO-HayuHble mnpeameThbl». CornacHo nonoxeHusMm GI'OC COO npodusibHbie yueOHBIE
MpeAMEThl, U3ydYaeMble Ha YIIIYyOJIEHHOM YpOBHE, SIBIAIOTCS criocoOoM nuddepeHnnanuu oO0ydeHUss Ha YPOBHE CPEIHETro
oOmero oOpa3oBaHMsl W TPU3BAaHbI OOECHEYUTHh MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHHUM
MpOo(ECCHOHANIBHBIM M BBICHIMM 00pa3oBaHueM. B ToO ke BpeMs KaXIbplii M3 ATUX y4eOHBIX MPEIMETOB JOKEH OBITh
OpPUEHTUPOBAH Ha MPUOPUTETHOE pEIICHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX W Pa3BUBAIONIMX 3aJa4, CBS3aHHBIX C
npodopueHTallUe 00yUYarOIIUXCsl U CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOM 00JIacTM HAy4HOTO 3HAHUS, CBSI3aHHOTO C
OumoJioruei, MeIUIIMHOM, SKOJIOTHEH, TICUXOJIOTHEH, CTIOPTOM MJIM BOCHHBIM JICJIOM.

[TporpamMma mo Ouosioruu MaéT MpeAcTaBICHUE O LENM M 3ajJadax HM3ydeHus ydyeOHoro mnpeamera «buosnorus» Ha
yriyOJNE€HHOM YpOBHE, OmNpeaesnseT o0sA3aTeNbHOE (MHBApUAHTHOE) NPEIMETHOE COJEp)KAHHE, €ro CTPYKTYPUPOBAHHE IIO
paszienam U TemaMm, pacupesiesieHue Mo Kiaccam, peKOMEHAYET MOCIeA0BaTeIbHOCTh U3yUYeHHs yUeOHOTO MaTepuana ¢ y4éToM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO IMpoliecca, BO3PACTHBIX 0COOEHHOCTeH oOydaromuxcs. B
nporpaMMe 10 OMOJIOTHH PeaTu30BaH MPHUHIMIT MPEEMCTBEHHOCTH C U3YYEeHHEM OWOJIOTMH Ha YpPOBHE OCHOBHOTO OOIIIETro
oOpa3oBaHus, Oyarojgaps 4emMy MpOCMAaTpUMBAETCS HANPaBICHHOCTb Ha IMOCIEAYIOIlee pa3BUTHE OMOJOTHYECKHX 3HAHUM,
OpPUEHTHPOBAHHBIX Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS, IKOJIOTMUECKOTO MBIIIJICHHS, PEACTaBICHUH O
3IOPOBOM 00pa3e >KM3HM, HAa BOCIHTAaHHWE OEpPEKHOTO OTHOIICHHS K OKpY)KamleWd MpHpoaHOi cpere. B mporpamme mo
OMONIOTUM TaKXe TOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peammzanuu tpedoBanuit ®I'OC COO «
TUTAHUPYEMBIM JIMYHOCTHBIM, METAMPEAMETHBIM M MPEIMETHBIM pe3yJbTaTaM 00y4deHHs U B (POPMHUPOBAHUH OCHOBHBIX BHOB



y4eOHOIIO3HABATEIbHON JEATEIbHOCTH OOYYAIOIUXCs 110 OCBOEHUIO COJEpKaHUs OMOJIOrMYECKOro oOpa3oBaHMsI Ha ypOBHE
cpeaHero oo1ero oopa3oBaHus.

YueOuslii peameT «buonorus» Ha ypoBHE cpenHero oomiero oOpa3zoBaHUs 3aBepiIacT OMOJOTHYECKOe 0Opa3oBaHHE B
IIKOJIE M OPUEHTUPOBAH HA PAaCUIMpPEHUE U YriyOJeHHe 3HAHUM 00ydarommxcs O >KMBOM IPUPOJE, OCHOBAX MOJIEKYJISIPHOHN U
KJIETOYHOU OMOJIOTUH, SMOPHOIOTMH U OMOJIOTUN Pa3BUTHS, T€HETUKHU, CEJIEKIUU, OMOTEXHOJIOTHH, IBOJIOLUOHHOIO YUEHUS U
AKOJIOTHUH.

N3yuyenue yuebHoro npenmera «buosorus» Ha yriiy0JIeHHOM YPOBHE OPHUEHTHUPOBAHO HA MOATOTOBKY OOyYaromuXxcs K
NOCIEAYIOIEMY TIOJYyYEHUI0 OHOJIOTMYECKOr0 oOpa3oBaHMs B By3aX M OpraHMU3alMsSIX CPEeAHEro Npo¢decCHOHAIBLHOTO
oOpazoBaHus. OCHOBY €ro COJAEp)KAaHHUA COCTABJIAET CUCTEMa OHOJIOTMYECKUX 3HAHWM, IOJyYEHHBIX IpPU H3YYEHHUU
0OyYarOIIMMUCS COOTBETCTBYIOUIUX CUCTEMATUUYECKUX PaA3/IeTIOB OMOJIOTMH HAa YPOBHE OCHOBHOIO 001Iero oopasosanus, B 10—
11 kmaccax 3TH 3HaHUS MOJIyYalOT pa3BUTHE. Tak, pacIIUPEHbl U YIIIyOJeHbl OMOJIOTUYECKUE 3HAaHUS O PACTEHUSIX, )KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3Me YeJOBEKa, OOUIMX 3aKOHOMEPHOCTAX >KU3HH, AOMOJIHHUTEIBHO BKIIIOUEHBI OHUOJIOTMYECKUE
CBEJICHUS MPUKJIATHOTO U MMOMCKOBOT'O XapaKTepa, KOTOPHIE MOYKHO MCIOJIb30BaTh KAK OPUEHTUPHI IJIs MOCIEAYIOLEro BHIOOpa
npodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKMX 3HAHMM C COOTBETCTBYIOUIMMH 3HAHUSMHU, MOJYyYEHHBIMU
0Oy4aroIIMMUCS TPU U3yYEHUH (PU3UKH, XUMUH, Teorpauu U MaTeMaTHKU.

CtpykTypa mporpaMMbl 1O OHOJOTHH OTPa)KAaeT CHUCTEMHO-YPOBHEBBI M HBOJIOUUOHHBIA TMOAXOABI K H3YyYEHHUIO
ouonoruu. CoriacHO WM, HM3Y4arOTCs CBOMCTBA UM 3aKOHOMEPHOCTH, XapaKTEpHbIE IJIs JKUBBIX CHUCTEM pPA3HOTO YpPOBHS
OpraHM3aliM, HBOJIIOLUN OPraHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHUs] OMOJIOTMYECKOTo pa3HooOpas3us miuaHeTsl. Tak, B 10
KJIaCCE M3YyYaloTCs OCHOBBI MOJICKYJISIPHOW U KJIETOYHOM OHOJIOTHH, APMOPHOJIOTUM W OHOJIOTUW Pa3BUTHUS, TE€HETUKU U
CEJIEKIIMHM, OMOTEXHOJIOTMH U CUHTETUYECKOM OMOJIOTHH, aKTyaJU3UPYIOTCS 3HaHHUsS OO0yd4aromuxcs mo OOTaHUKE, 300JI0THH,
aHaTOMUH, pU3nosIoruu yenoseka. B 11 kinacce nzy4aroTcst 3BOMIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o onocgepe.

VYuebnsiii npeamet «buonorus» npusBaHa 00€CIEUUTh OCBOCHUE OOYYAIONTUMUCS OMOJIOTMYECKUX TEOPUH M 3aKOHOB,
WJIeH, IPUHLUIIOB U MPAaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, 3HAHUM O CTPOCHUH,
MHOT000pa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJISIUH, OHOILEHO03a, AKOCHUCTEMbI, O BBIIAIOIIUXCS HAYYHBIX
JTOCTUKEHHSIX, COBPEMEHHBIX MCCIEIOBAaHUSIX B OMOJOTMU, MPHUKIATHBIX aClEeKTaX OMOJIOTMYECKUX 3HAHUM. {15 pa3BuTHS U



NOJJICp)KaHMUsT HMHTEepeca OOydaroIMXcs K OHOJIOTMM HapsiAy CO 3HAUYUTENbHBIM O0BEMOM TEOPETUYECKOro Marepuaia B
coJiep KaHUM MPOrpaMMbl IO OMOJIOTUHU HPETYCMOTPEHO

3HaKOMCTBO C HCTOpWEH CTAaHOBJICHUS M DPA3BUTUS TOW WJIM HHOM OOJACTH OHMOJOTHH, BKIAJOM OTEUYECTBEHHBIX U
3apyOEKHBIX YUEHBIX B PEIICHUE BAXKHEUIIINX OMOJOTUYECKUX U IKOJIOTHYECKHUX MPOOJIEM.

Lenp m3ydenust yuebHoro npenmera «buosjorus» Ha yrayOnEéHHOM ypOBHE — OBIIQJICHHE OOYYArOIIMMHUCA 3HAHUAMU O
CTPYKTYpPHO-(DYHKIIMOHAJIBHON OpraHM3alM >KUBBIX CHCTEM pA3HOIO paHra W MPUOOpETEHHWE YMEHMH MCIIONb30BaTh 3TU
3HaHUA B (OPMUPOBAHMM HMHTEpPEca K OMpeaesiEHHOM 00siacTh MpodeCCUOHATIBHON ACSTEILHOCTH, CBA3aHHON ¢ OMOJIOTHEH,
WIH K BBIOOPY yueOHOTO 3aBe/ICHUs AJIs NPOAOKEHUS OMOJIOrMYeCKOro 00pa3oBaHusl.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOJa€HHOM YpOBHE OOECIEUYHMBAETCS PEIIEHUEM
CJIEYIOIIUX 3aa4:

OCBOEHHUE 00YYaIOUIMMHUCS CUCTEMbI OMOJIOTUYECKUX 3HAaHUN: 00 OCHOBHBIX

OMOJIOTMUECKUX TEOPHsIX, KOHIEMIMSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M TMpaBUiaX, COCTaBJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTUHY MHpA; O CTPOCHHMU, MHOrOo0Opa3uu U OCOOEHHOCTSX OMOJIOTMYECKUX CHCTEM
(k1eTka, opranusm, NomyJsiuus, BUA, OMOreoleHo3, onocdepa); 0 BHIAAIOIIUXCS OTKPHITUSIX U COBPEMEHHBIX MCCIEA0BAHUAX B
OMOJIOTMH; O3HAaKOMJICHHE OOYyYaromMXCsi C METOAAMM IO3HAHUS >KUBOM NPUPOIBL: HCCIENOBATEIILCKUMH METOJaMU
OMOJIOTMYECKUX HAyK (MOJIEKYJSIPHOM M KJIETOYHOW OMOJIOTMH, SMOPUOJIIOTUU U OUOJOTUU Pa3BUTHUS, TEHETUKHU U CEJEKIIHH,
OMOTEXHOJIOTMM W CUHTETHYECKOW OHMOJIOrMM, TMajJe€OHTOJOTUH, 3KOJIOTHMH); METOJAMH CaMOCTOSITEJIbBHOIO MPOBEICHHUS
OMOJIOTHMYECKUX HCCIIEAOBAHUN B 1a00OpaTOpuu U B pupoe (HabItoIeHue, U3MEPEHUE, SKCIIEPUMEHT, MOICTUPOBAaHNUE);

OBJIaZIcHHE OOYYaIOIMMUCS YMEHHUSIMH: CaMOCTOATEIbHO HAaXOJHUTh,

aHAJIM3UPOBaTh W MCMOJb30BaTh OHOJIOTMYECKYI0 HH(POPMAINIO; MOJIb30BATHCS OWOJIOTUYECKON TEPMHHOJIOTHEH U
CUMBOJIMKOM; yCTaHaBIUBaTh CBA3b MEXIY pa3BUTHEM OHOJOTHUH U COIHAIBbHO-DKOHOMHUYECKUMH M 3KOJOTUYECKUMHU
npoOJeMaMu YeJI0BEUECTBA; OLIEHUBATh MOCIEACTBUS CBOEH JIEATETbHOCTH MO OTHOIICHUIO K OKPYXalollel MPUpOIHON cpene,
COOCTBEHHOMY 30POBBI0 M 3JI0pPOBBIO OKPYXAIOUIMX JIIO/EH; OOOCHOBBIBaTH M COOJIOJATh MEphl MPO(UIAKTUKU
MHDEKUMOHHBIX 3a00JieBaHW, TMpaBuUiia TOBEJIEHUA B TMpUpoJe U  olecrieyeHuss O€30MaCHOCTH  COOCTBEHHOM
KU3ZHENIEATEIbHOCTH B UPE3BbIYANHBIX CUTYALMSIX MPUPOAHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaThb COBPEMEHHBIE



Hay4yHbI€ OTKpBITHsSI B 00JacTh OMOJOTMM; pa3BUTHE Y OOyYaOLIMXCS MHTEUIEKTyaJIbHbIX U TBOPYECKHX CIOCOOHOCTEM B
MPOIIECCE 3HAKOMCTBA C BBLAAIOIIMMUCA OTKPBITUSMU U COBPEMEHHBIMH HCCIIECOBAHMSIMH B OHOJIOTHUH, PEIIAEMBIMU €10
npobseMaMu, METOJ0JIOTUEH OMOJOTUYECKOTO MCCIEA0BaHUs, MPOBEACHUS SKCIEPUMEHTAIbHBIX HCCIICJOBAHUM, PEIICHUs
OMOJIOTHYECKUX 3a/1ad, MOJCIUPOBAHUSI OMOJIOTHUECKUX OOBEKTOB M MPOIIECCOB; BOCMUTAHHE Y OOYYAIOMINXCS IEHHOCTHOTO
OTHOIICHHUS K >KMBOM NpUpOJE B IEIOM U K OTHEIbHBIM €€ OOBeKTaM M SBJICHHUSIM; (POPMUPOBAHUE HKOJIOTUYECKOM,
IeHETUYECKON TPaMOTHOCTH, O0IIEN KyJIbTyphl IOBEJICHUS B IPUPO/IE; MHTETPALIUN €CTECTBEHHO-HAYUHBIX 3HAaHUMH;
npuodpeTeHue OoOy4arolMMHUCS KOMIIETEHTHOCTH B paloHaIbHOM  IPUPOJONOJIL30BaHUU  (COOJIIOJIEHUE
MpaBUJl MOBEAEHUS B NPHUPOAE, OXpaHbl BUIOB, DKOCUCTEM, OMOCHEpPHI), COXPAHEHUU COOCTBEHHOTO 370POBBS M 30POBbS
OKpYKarolux JiroAel (coOmoneHuss Mep npoduiakTUKU 3a0oJieBaHuM, oOecrieueHre 0e30MacHOCTH KU3HENESITEILHOCTH B

YpE3BbIYAWHBIX CUTYyalUsAX IPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha  OCHOBE HCIOJIb30BaHUsA
OMOJIOTMYECKUX  3HAHUUI u YMEHHUM B MOBCEJHEBHOM >KM3HM; CO3/IaHUE YCIOBHM ISl OCO3HAHHOTO BHIOOpA
0OyJaroNMMUCS UHANBUYaIbHONM 00pa30BaTEeIbHON  TPACKTOPUU, CIOCOOCTBYIOLIEH MOCIENYIOIEMY

PO EeCCHOHATILHOMY CaMOOIPEIEIICHUIO, B COOTBETCTBUU C MHANBUYaTbHBIMU HHTEPECAMH U MMOTPEOHOCTSMU PETHOHA.

OO111ee yncIo YacoB, PEKOMEHIOBAHHBIX ISl U3y4eHUsI OMOJIOTHH Ha yriyOJieHHOM ypoBHe, — 204 vaca: B 10 kiacce — 102
yaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B HeJEIO).

OT60p OpraHu3alMoHHBIX (HOPM, METOJOB U CPEACTB OO0yUEHUS] OMOJOTHH OCYLIECTBIISIETCS C Y4ETOM CHEIU(UKUA €ro
COJEp)KaHUsI M  HAMpaBICHHOCTH Ha TMPOJOJDKCHHE OHMOJOTMYECKOro O00pa3oBaHWs B OpPTaHHU3AIUSIX CPEIHETO
MPOQECCUOHAILHOTO U BBICIIET0 00pa30BaHUs.

OO0s3aTenbHBIM yCIIOBUEM TMPU OO0YUYEHUM OMOJIOTUM Ha YTIIYyOJIEHHOM YpPOBHE SIBJISIETCSI TTPOBENCHHUE JTAOOPATOPHBIX H
npakThudeckux padotr. Takke ydacThe 0OydYaromuxcsi B BBINOJHEHWH IPOCKTHBIX W y4eOHO-HCCIICIOBATEIBLCKUX pPadoT,
TEMaTHKa KOTOPBIX OMNpPEAENCTCS YYUTEJIEM Ha OCHOBE HWMCIOIIMXCS MaTEePHAIbBHOTEXHUYECKUX PECYpCOB M MECTHBIX
MPUPOJHBIX YCIOBUU.



COJIEPYXAHUE OBYUYEHN'

10 KJITACC

Tema 1. buosiorusi kKak Hayka

CoBpemeHHass OMOJIOTHSI — KOMIUIEKCHas Hayka. KparTkas uctopus pa3Butus Ouosiorud. buosormdyeckue Hayku u
u3ydaemble UMH npoosieMbl. DyHaMeHTanbHbIC, TPUKIAIHBIC U TOMCKOBBIC HAYYHBIE UCCIIEIOBAaHUS B OMOJIOTUH.

3HayeHue OMOJIOTMH B (POPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAydyHOW KapTwHBI mupa. [Ipodeccuu, cBszaHHBIC €
Ouonorueii. 3HaueHHE OHOJIOTHH B TPAKTUUECKON JEATEIbHOCTH 4YeJOBEKAa: MEAUIIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBIIICHHOCTH, OXPaHE IPUPOJIBI.

JeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. JlapsuH,

VY. T'apgeit, I'. Menpnens, B.1. Bepnanckuii, U.11. [1aBnos, N.1. Meunnkos,

H.N. BaBunos, H.B. Tumodeer-PecoBckuii, [[x. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmuiel 1 cxembl: «CBS3b OMOJIOTHH ¢ IPYTUMH HayKaMuy», «CHcTeMa OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX U3YYeHHUE

Kupble cuctembl Kak MpeAMET Hu3ydeHus Ouonoruu. CBOWMCTBA KUBBIX CHCTEM: €IHMHCTBO XHMHUYECKOTO COCTaBa,

JUCKPETHOCTb U LEJIOCTHOCTb, CIIOXKHOCTb W YHOPSAOYEHHOCTb  CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHW3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alid >KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MONYJISIUOHHO-
BUJIOBOM, DKOCUCTEMHBIN (OMOTeOleHOTHIEeCKui), OnochepHsiii. [Ipoieccsl, mpoucxoasiime B XKUBbIX cucteMax. OCHOBHBIC

npu3Hakyu kuBoro. JKu3Hp Kak ¢Gopma cyiiecTBOBaHMsI Matepuu. Hayku, m3zydaroniue >KUBbIE CUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHu3alvu.

1 ) o
CopeprkaHre IporpaMMBl, BEIETIEHHOE KYPCU80M, HE BXOAHT B IPOBEPKY TOCyIapcTBeHHOM nToropoi arrectamuu (I'MA).



N3ydeHnue xuBbIX cucteM. Meroapl Ouosorndeckoil Hayku. HaOmioneHue, usmepeHue, SKCIIEpUMEHT, CUCTEMATHU3allMs,
MeraaHanus3. [loHAaTHe O 3aBHCMMOM M HE3aBUCHMOW nepemeHHOM. llnanmpoBanme skcniepuMmenTta. [locraHoBka u mpoBepka
runote3. HyneBas rumnote3a. Ilonstue BbIOOpKM M €€ pocToBepHOCTh. Pa3bpoc B Ouonornueckux JaHHbIX. OlleHKa
JOCTOBEPHOCTH IOJIYYEHHBIX pPE3yNbTaTOB. IIpMUMHBI MCKaXEHUs pe3yJbTaTOB JKcnepumeHTa. [loHATHE CcTaTHCTHUYECKOro
TECTa.

JeMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKK KU3HW», «bronornyeckue cucreMon», « CBOMCTBA )KMBOM MaTepumn», «YpOBHH
OpraHu3alliy KUBOW MPUPOAbD), «CTPOCHHE KUBOTHOM KIETKW», « TKaHU XKUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranuszmay, «buoreonenosy, «buocdepar, «MeToabl U3yUeHUs KUBOU IPUPOIBI».

Oo6opynoBanue: 1abopaTopHOE 000PYAOBAHUE JIJIsl IPOBEICHUS HAOIIOACHUH, U3MEPEHUM, SKCIIEPUMEHTOB.

[IpakTruyeckas pa60Ta

«HMcnonb3oBanue pa3auyHbIX METOLOB IIPU U3YUYEHHUHU KUBBIX CUCTEM.

Tema 3. buoJiorust KieTku

Krnerka — cTpyKkTypHO-(QYHKIMOHANbHAS €AUHUIIA XUBOro. Mctopust oTkpeiTus kinetku. Padoter P. ['yka, A. JleBeHryka.
Knerounas teopus (T. [lIBanu, M. Illneiinen, P. Bupxo). OcHOBHBIE MOJIOKEHHSI COBPEMEHHOMN KJIETOUHON TEOPHHU.

MeTonbl MOJEKYNISAPHON W KIETOYHOW OWOJIOTHMH: MHUKPOCKOMUSA, XpomMarorpadus, 3iekTpodope3, METOa MEYECHBIX
atomoB, nuddepeHuanbHOoe NEHTPUYTUpOBaHUE, KYyJIbTUBHUPOBAHUE KIETOK. M3y yeHue QUKCUPOBAHHBIX —KIEMOK.
DnexkTpoHHas MUKpocKkonusi. Kongoxanvhas mukpockonus. BumanvHoe (npudxcusHenHoe) usyuenue Kiemox.

JlemoHCcTpanuu
[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. lllneitnen, P. Bupxos, K.M. bap.
Tabmuibl 1 cxembl: «CBETOBONH MUKPOCKOID, « DIEKTPOHHBIN MUKPOCKOT, «VICTOpHUS pa3BUTHS METOJIOB MUKPOCKOTTHUI.

OO6opy/ioBaHKE: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPHAIIBHBIX KJIETOK.

[TpakTrueckas paborta



«M3yyenrne MeToJ0B KJIETOYHOU Onosioruu (Xpomarorpadus, anexrpodopes, nuddepeHiunanbsHoe eHTpudyrupoBaHue,
[TIIP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIETKU

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIEMEHTHI. Bosa n €€ posib Kak pacTBOPUTEINS, pearcHra,
ydacTue B CTPYKTYPHUPOBAHUH KJIETKH, TEIUIOPETYJISIMH. MUHepalbHble BEIIeCTBa KJIETKH, UX Ouojiorndyeckas pojb. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BeulecTBa KieTKd. buonormueckue mnosnmMepsl. benku. AMUHOKHCIOTHBIM cocTaB OenkoB. CTpPYKTYpbl
O6enkoBoil Mousiekynbl. [lepBudHas cTpykTypa Oenka, menTHaHas CBsI3b. BTopuuHas, TpeTWyHas, YETBEPTUUYHAS CTPYKTYPBHI.
Henatypanus. CoiictBa 0enkoB. Knaccudukanus 6enkoB. buonornueckue GpyHkunu 6enkoB. [Ipuonsi.

VYrneroasl. MoHocaxapuibl, AMcCaxapujibl, OJUTOcCaxapujbl W mojucaxapuabl. OOmmi miaH cTpoeHus U (U3UKO-
XUMHUYECKHE CBOICTBA yIieBo10B. bruonornueckue GyHKIUU YIIIEBOJOB.

Jlunuaet. ['mapodunsHO-TUApOPOOHBIE cBoiicTBA. Kiaccudukanusa nunumoB. Tpurmunepunbl, (Hochonumuabl, BOCKH,
crepoubl. bruonornueckue Gynkumm aunuaoB. OOmuMe cCBOKWCTBA OMOJOTHYECKHX MEMOpaH — TEKyd4ecThb, CIIOCOOHOCTh K
CcaM03aMBbIKaHHIO, TTOIYTPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Crpoenne nHyknenHoBbix kucinoT. Hykieornapl. [IpuHIMI KOMIIJIEMEHTAPHOCTH.
[IpaBuno Yapradda. Crpykrypa JJTHK — nBoiinast cniupanib. Mecronaxoxaenue u ouonorndeckue ¢pynkiuu JHK. Bunsr PHK.
Oyuknuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBs3u B Mojekyine AT®. buonormyeckue ¢dyuknun ATO.
BoccranoBneHHbIE MEPEHOCUMKH, UX (DYHKIIMU B KIeTke. [pyeue nykneozuompughocgpamor (HT®D). CexenupoBanue JIHK.
Memoowbl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKHU.

CrpykTypHass O6uonorusi: OMOXMMHUYECKHEe W OMO(U3MYECKHE HCCIEAOBAHUS COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYPHI
ouomounekyn. Moodenuposanue cmpykmypul u QYHKYUti OUOMOAEKYL U UX Komniekcos. KomnvromepHuiil ousaiin u opeaHuieckuil
cuHme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATIO208.

JemoHcTpanuu

[Toptpetsi: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C. [Ipy3unep.



Jnarpammsbl: «PacrpenesieHne XuMUYECKUX JIEMEHTOB B HEKUBOW NpUpoJie», «Pacnpenenenre XUMHYECKUX 3JIEMEHTOB B
KUBOU IIPUPOJIEN.

Tabmunsl u cxembl: «llepuoanueckas Tabmua XUMHUYECKUX AJIEMEHTOB», «CTpOeHHE MOJIEKYJbl BOABD», «BemecTBa B
COCTaBe OpraHu3MoB», «CTpoeHHe MoJIeKybl O0enka», «CTpyKTypbl O€IKOBOM MOJIEKYIb», «CTpOEHUE MOJIEKYJ YIIIEBOJOBY,
«CTpoeHne MOJEeKyJI TUnuA0BY, « HykienHoBble KUCIOTE?, «CTpoeHne MosieKyiisl ATDy.

O0opyaoBaHME: XMMHUYECKAsl TOCYa U 000PYJOBaHHUE.

Ha6opaTopHa;1 pa60Ta «O6Hapy}KGHI/I€ OEJIKOB C IIOMOIIBIO KAYCCTBCHHBIX peaKHHﬁ>>.

Ha6opaTopHa;1 pa60Ta «HCCJ’IGI{OB&HHG HYKIICHHOBBIX KHUCJIOT, BBIACIICHHBIX M3 KJICTOK PA3JIMYHBIX OPTaHHU3MOB).

Tema 5. CTpoenue u GQyHKIMH KJIETKH

Tunel KIETOK: 3yKapuoTHUecKas U npokapuoTuieckas. CTpyKTypHO(DYHKIIMOHAIIbHBIE 00pa30BaHUs KJIETKH.

Crpoenue npokapuoTuyeckon kietku. Kiierounas crenka Oakrtepuil u apxeid. OCOOEHHOCTH CTpOEHUs TeTepoTpO(HON U
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK. MeCTO U pojIb MPOKapUOT B OMOIIEHO3AaX.

Crpoenre u (QYyHKUMOHUPOBAHHUE SyKApUOTHYECKOW kieTku. Ilmazmarmueckas memOpana (mnazmanemma). CTpykTypa
MJIa3MaTUYecKod MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IIa3MaTUYecKyto MeMOpaHy: maccuBHbIN (quddy3us, obmerdéHnas
b dy3usi), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIA aKTUBHBIN TpaHcnopT). Ilomynponunaemocts MmemOpanbl. Pabota Hatpuii-
KaJIMEBOT0 Hacoca. DHAOLUUTO3: MUHOLUTO3, (paroumtos. Dk3ouuTto3. Kinetounas crenka. CTpykTypa U (YHKIIMHM KIETOYHOU
CTEHKU pacTeHUM, rpuOoB.

[uromnasma. Iluto3ons. Ilutockenmer. JIBmxkeHue nuroriasmbl. OpraHowapl KieTkH. OJXHOMEMOpaHHBIC OPTraHOHUIBI
KJIeTKkH: sHaomnasmarudeckas cetb (JIIC), anmapat [onbmku, AM30COMBI, HUX CTpoeHHME U (GYHKUMU. B3anmocBs3b
OJIHOMEMOpaHHBIX OPraHOUI0B KJIeTKU. CTpOoeHHE TPaHyISIPHOTO peTukyinyma. Mexanusm Hanpaeénenus 6eaxos 6 IIIC. Cunres
pacTBOopuMBbIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [maakuii (arpaHyisipHBIA) SHAOIUIA3MATHUYECKUN PETHKYIYM.
CexperopHas ¢pyHkuus annapara ['onbmxu. Moouguxayus denxoe 6 annapame I onvoxcu. Copmuposka benkog 6 annapame
Tonvoorcu. Tpancnopt BelecTB B KieTke. Bakyonu pactutenbHbIX KieTok. Kinetounsiit cok. Typrop.



[TomyaBTOHOMHBIE OpPTraHOWABl KJIETKU: MHUTOXOHJPUH, IUACTUABL. [Ipoucxoosxcoenue MumoxoHopuil u HnIACMUO.
Cumbuocenes (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenne u GyHKIMA MUTOXOHAPUNA U TacTua. [lepBudHbIie, BTOPUYHBIC
U CJIOXKHBIE MIACTUABI (POTOCUHTE3UPYIOMIMX FYKAPUOT. XJIOPOIUIACThI, XPOMOILIACTHI, IEHKOIIJIACThI BHICIITMX PACTECHUMH.

HememOpanubsie opranouansl kjeTkd CTpoeHue ©  (QYHKIIMM HEMEeMOpaHHBIX OpPraHOWAOB KJIETKU. PuOOCOMBI.
IIpomesxcymounvie guramenmor. MuxpoduinaMeHTbl. Axmunosvie Mukpoguiamernmsi. MpIllIEUHbIE KIETKU. AKMuHO8bIe
KOMnoHenmsl Hemvluleynvix kiemox. MukpoTpyoouku. Knetounslii nentp. CTpoeHHE W JABUKEHHE KTYTUKOB M PECHHYEK.
MukpoTpyOouku 1muTomiasmel. LleHTpuons. benku, accoyuuposanuvlie ¢ MUKPOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopnuvie 6enku.

SAnpo. OGosouka siipa, XpOMaTUH, KapuoIula3Ma, SJIPBILIKUA, UX CTpOeHHE U (yHKUMU. SnepHbI OEIKOBBIM MaTpHKC.
[IpocTpaHCTBEHHOE PACHOJIOKEHUE XPOMOCOM B MHTEP(PAZHOM szipe. Dyxpomamun u 2emepoxpomamur. beakn xpoMaTuHa —
TUCTOHBL. /[uHamura s0epHoti 060104KU 8 Mumo3se. HA0epHblii mpancnopm.

Krnerounsie Bkitouenusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT (PACTUTEIBHON, dKUBOTHOM, TPUOHOI).

JleMoHCcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpOEHUE YKAPUOTUYECKON KIETKN», «CTpOEHUE KUBOTHOM KIETKW», «CTPOEHHUE PACTUTEIbHOMN
KIIETKN», «CTpOCHHE MUTOXOHIPUNY, «Sapo», «CTpoeHne NpoKapruOTUYECKON KIETKW.

OOopy/ioBaHME: CBETOBOM MHKPOCKOI, MHKpOIpENnapaTbl pPAaCTUTEIbHBIX, >KMBOTHBIX KJIETOK, MHUKpOIpenaparhbl
OaKTepHaTbHBIX KIIETOK.

JlabopaTopHas pabora«l3ydeHune cTpoeHus KJIETOK Pa3IMYHBIX OPTAHU3MOBY.

[TpakTuyeckas pabora «M3ydeHre cBONCTB KJIETOYHOH MEMOpPAHBD».

JlaGoparopHas padoTa «lcciieqoBanue ma3Moin3a 1 ACIia3MoiIi3a B PACTHTEIbHBIX KIETKAX).

H‘DaKTI/I‘IeCKaH pa60Ta «I/I3yquHe ABWIKCHUS HUTOINIa3Mbl B PACTUTCIILHBIX KICTKaX».

Tema 6. O0OMeH BelecTB M NpPeBpalleHie JHEPTHHU B KJIeTKe



AccUMHWIIALINS U TUCCUMUIISIIUS — JBE CTOPOHBI MeTabosu3Ma. Tumbsl oOMeHa BEIECTB: aBTOTPOGHBIN U reTepoTPOQPHBI.
Yyactue Kuciopoga B OOMEHHBIX Npoleccax. DHepreruyeckoe oOecreueHue KieTku: mpespaiieHne ATD B oOMEHHBIX
npoueccax. DepMeHTaTUBHBIN XapaKTep peaklMii KIETOYHOTo MeTaboIu3Ma.

depMeHThl, UX CTpOEHHUE, CBOMCTBa W MexaHu3M nerctBus. Kodepmentsl. Otiauuns (pepMEHTOB OT HEOPraHMYECKUX
KaTaau3aTopoB. benku-akTUBATOPHI U OCIKUUHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIMI OT pa3IMYHbIX
(haxkTopoB.

[lepBUYHBII CHHTE3 OpPraHUYECKHX BEHIECTB B KieTke. DOTOCHHTE3. AHOKCUCEHHbI U OKCULEHHbIU (BOmocunmes y
oaxmepuil. Ceemocobuparowjue nueMeHmol U nueMeHmsl peakyuoHno2o yeumpa. Poiab XmopomniacToB B nmporecce (OTOCUHTE3A.
CsetoBast 1 TeMHOBas (a3el. Domoovixanue, C3-, Ca- u CAM-muner pomocunmesa. IlpogykTuBHOCTh oTOCHHTE3a. BriusHue
pa3InuHbIX (PaKTOPOB HA CKOPOCTh POTOCUHTE3A. 3HAUEHUE (DOTOCUHTE3A.

XemocuHTe3. Pa3HOoOpa3ume  OpraHm3MOB-XEMOCHHTETUKOB: HUTPUPUUUPYIOIIHE  OaKkTEepuH, Kene300aKTepHH,
cepobaKTepuu, BOJOPOIHBIC OaKTeprn. 3HAUYECHUE XEMOCHHTE3a.

AHaspoOHble opranu3Mbl. Buaesl OposkeHus. [IpoaykTel OpokKeHMST M MX HCIOJNb30BAHHUE YEJIOBEKOM. AHa’pOOHbBIE
MUKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHH U BO30OYIUTEN OO0JIC3HEH.

AspoOHBIE OpraHM3Mbl. JTambl 3HepreTudeckoro obmena. IloaroroBurenbHblii 3Tan. [nHMKoaM3 — OECKHCIOPOIHOE
pacIeryIeHHE TIIIOKO3BI.

buonornueckoe okuciaeHHe, WIK KIETOYHOE AbIXxaHWe. Pojlb MUTOXOHIpUH B Mpoleccax OMOJOTHYECKOTO OKUCIECHHUS.
Huxnuyeckue peakiuu. OkucnurenbHoe dochopunupoBanue. Iuepeus memoparnnoco epaouenma npomonos. Cunmesz ATD:
paboma npomonnoti AT®-cunmasvl. lIlpenumyiiecTBa adpoOHOTO yTH 0OMEHa BEIIECTB Tiepesl aHadpOOHBIM. Db (HEKTUBHOCTH
HHEPreTUYECKOro 0OMeHa.

JlemoHCcTpauuu
[Toptpersl: x. Ilpuctiu, K.A. Tumupsszes, C. H. BunHorpajackuii,
B. A. Durensrapar, [1. Mutuenn, I'.A. 3aBap3uH.

Tabmuubr u cxembl: «®DotocuHTe3», «IDHepreTuyeckuii obmen», «buocunte3 Oenka», «CtpoeHue depMeHTay,
«XEeMOCHHTE3.



OO6opy/ioBaHKE: CBETOBOW MUKPOCKOII, 000PYI0BaHUE JJI IPUTOTOBJICHUS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.
JlabopaTopHas pabora «/3ydeHne KaTaTuTHUYeCKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUJIa3bl UM KaTanas3bl)y.

Ha6ODaTODHaH pa60Ta «HSY‘-ICHI/IG q)epMeHTaTI/IBHOFO PaCHICIUICHUS IICPOKCHUIa BOAOPOAd B PACTUTCIIbHBIX U JKMBOTHBIX
KIJIICTKax».

Ha6ODaTODHaH pa60Ta «CpaBHCHI/IC IIponuccCoB (1)OTOCI/IHT€33. N XCMOCHHTC3a».

Ha6opaT0pHa;1 pa60Ta «CpaBHeHI/IC IIponccCoB 6pO}KeHI/IH W JBbIXaHU).

Tema 7. HacsencrBeHHass uHGoOpMalus U peaju3anus eé B KiIeTKe

Peakuun wMatpuyHoro cuHte3a. IIpuHUIMI KOMIUIEMEHTApHOCTH B PEAKUUSIX MATPUYHOTO CHHTE3a. Peanuzarus
HacjeAcTBeHHOW uHbopmanuu. ['eHeTnyeckuil ko, ero cBoiicTBa. TpaHckpunuus — matpuunblii cuHTe3 PHK. [IpuHuummb
TPAHCKPUNLMN: KOMIUIEMEHTAPHOCTh, AHTHNAPAJUIEIBHOCTh, ACUMMETpUYHOCTh. Co3zpesanue mampuunvlx PHK 6
aykapuomuyeckoiu kiemxe. Hexooupyrowue PHK.

Tpancnsius u e€ sranbl. Yuactue TpancnopTHeix PHK B 6nocuntese 6enka. YcnoBus Ouocunresa Oenka. Koguposanue
aMuHOKHUCTOT. Poibs pubocoM B OnocuHTE3e Oernka.

Cogpemennvie npeocmasienus o cmpoenuu ceHos. OpraHuzanys T€HOMa y TPOKApUOT W IyKapuoT. Perymsuus
aKTUBHOCTHU T'€HOB y npokapuot. ['unore3a onepona (®. XKako0b, K. Mano). Monexynaprvie mexanuzmvl 3KCHpeccuu 2eHo8 Y
aykapuom. Pone xpomamuna 6 pecynayuu pabomei cenog. Perynsaius oOMEHHBIX Ipo1ieccoB B KieTke. KieTounslit romeocTas.

Bupycbl — HekneTouHnble (OpPMBI JKM3HM U OOJuraTHele mapa3utbl. CTpoeHUE NPOCTHIX M CIOXKHBIX BHPYCOB,
peTpoBupycoB, 0akTepuodaroB. JKusnenusii yuxn J[HK-cooepocawux eupycos, PHK-codepacawux eupycos, bakmepuogazcos.
Obpamuas mpanckpunyus, pegepmasd, uHmezpasd.

BupycHblie 3a00eBaHus yenoBeka, )kuBoTHbIX, pacteHuid. CITN ], COVID-19, counanbabie U MEAUITUHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz oOonvuux maccueos («bigdatay) cmpyxkmypmuvix 6uonocuueckux oOauHvix.
Hanomexnonoeuu 6 buonoeuu u meouyune. llpoepammupyemole pynxyuu 6eaxkos. Cnocobvi 00cmasku 1eKapcme.

JemoHcTpanuu

[Toptpetsl: H.K. Konbuos, .M. IBaHOBCKUIA.



Ta6muiel 1 cxembl. «buocunTes 6enkay, «['eneTnueckuit kKoa», «Bupyce», «baktepuodarmy.
[Ipaktuyeckas pabora «Co3naHue MOJEIN BUPYCay.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslit mwmki, ero mepuonbl W perymnsiusa. Muarepdaza m muto3. OCoOEHHOCTH MPOIIECCOB, MPOTEKAIONIMX B
untepdasze. [logroroska kinetku K neneHuto. [Ipecunrernyeckuii (IOCTMUTOTUYECKUIN ), CHHTETUYECKUNA U TTIOCTCUHTETUYECKHM
(IpeMUTOTHUYECKHIT) TIEpHOIbI HUHTEP(DA3BI.

Martpuunbin cunre3 JJHK — perumkanua. [Ipunanuner pennmukanun IHK: xommmeMeHTapHOCTB, MOJyKOHCEpBAaTUBHBIN
CUHTE3, aHTUnapayuieabHocTh. Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl U Tenomepasa.
XPOMOCOMHBIN HA0Op KIETKU — KapHOTUN. JMIUIOMAHBIA M TalIOWJHBIA HAOOPBl XpOMOCOM. ['OMOJOrHMYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

I[CJ'ICHI/IG KJIICTKHU — MHUTO3. CTaI[I/II/I MHTO3a U IMPOUCXOIAAIINC B HUX ITPOLCCCHI. Twunel MuTO3A. KapI/IOKI/IHC3 U IMTOKHUHCE3.
buonornyeckoe 3HaueHUE MUTO3A.

Perynsuust MUTOTHUYECKOTO LMKIIA KiIeTKH. [IporpamMMmupyemas kjieTouHasi rTuOenb — arnonTos.

KneTouHoe s1po, XpoMOCcOMBI, (yHKITMOHATIbHAS TeHOMUKA. Mexanuzmul npoaugepayuu, ougpgepenyuposku, cmapenus u
aubenu kiemox. «l{ugpposas knemxa» — buourngopmamuveckue mooenu QYHKYUOHUPOBAHUSL KIIEMKU.

JlemoHCTpauuu
Tabnuiel 1 cxembl: « KU3HEHHBIN LUK KIETKWY, «Muto3», «Ctpoenue xpomocom», «Pemnukanus JJHK.
O0opyioBaHKE: CBETOBOW MUKPOCKOII, MUKpOTpenapathl: «MHUTO3 B KJIETKaX KOPEIIKA JTyKay.

JlabopaTopHas pabora «3yyeHre XxpoMocoM Ha TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTopHas pabora «Habmtoienne MuUTO3a B KJIIETKaX KOHUMKA KOPEIKA JIyKa (Ha TOTOBBIX MUKPOTPENapaTax ).

Tema 9. CTpoenue u GyHKUMH OPraHU3MOB
buonorunyeckoe paznoodpazue opranu3mMoB. OTHOKIETOUHBIE, KOJIOHUATBHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOEHUS U KU3ZHENEATCIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTepuu, apxeu, OJJHOKIETOYHBIE TPHUOHI,
OJHOKJIETOYHBIE BOJOPOCIH, APYrue NpoTUCThI. KoJIOHHAIbHBIE OPTAHU3MBI.



B3anMocCBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CUCTEMBI OpraHoB. OpraHusM Kak €JUHOE IIEJIO0E.
I'omeocras.

Txanu pacteHuil. TUmbl pacTUTENBHBIX TKaHEH: oOpa3oBaTesbHAsA, MOKPOBHAS, MPOBOSIIAS, OCHOBHAS, MEXaHHMUECKas.
OcoOeHHocTu CTpoeHUs!, PyHKUINN U pacloIOKEHUsI TKAHEH B OpraHax pacTEHUI.

TkaHu >XKMBOTHBIX M 4YeJIOBEKAa. THIIbI >KUBOTHBIX TKaHEH: SIUTCIIMAJIbHAA, COCAMHUTCIIbHAA, MbIIMICYHAsA, HCpPBHAs.
OcobeHHOCTH CTPOCHMUA, (1)YHKIII/II>'I H PaCIIOJIOKCHHUA TKaHEH B OopraHax KMBOTHBIX U YCJIOBCKaA.

Opranbel. BereraTuBHbIE M T€HEpAaTUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OpPraHOB >KMBOTHBIX U YEJIOBEKA.
@yHKIIMY OPTraHOB U CUCTEM OPraHOB.

Omnopa tena opranusmoB. Kapkac pactenuii. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHbI U
BHYTpPEHHHU cKeseT. CTpOECHHE U TUIIBI COEIUHEHUS KOCTEM.

JIBkeHre OpraHu3MoB. JIBWKEHHE OHOKJICTOYHBIX OPTaHW3MOB: aMEOOWIHOE, JKTYTHKOBOE, peCHWYHOe. J[BmkeHue
MHOTOKJICTOYHBIX PACTEHU: TPOMHU3MbI U HaCTUU. J|BUKEHUE MHOTOKJIETOUYHBIX KMBOTHBIX W YEJIOBEKA: MBIIIIEYHAs] CUCTEMA.
Peduexc. CkeneTHbie MBIIIIBI U UX padoTa.

[Tutanue OpraHu3mMoB. HOFHOHIGHI/IG BOJbI, VYIUVICKHCIIOIO TIa3a WM MHHCPAJIBbHBIX BCIICCTB PACTCHUSAMU. ITutanue
JKHNBOTHBIX. BHYTpI/IHOJIOCTHOC N BHYTPHUKIICTOYHOC [IMHMIICBAPCHUC. IIutanue TIO3BOHOYHBLIX JKMBOTHBIX. OTI[CJ'IBI
IMUIICBAPUTCIBHOI'O TPAKTA. HHmeBapHTeanme KCJIC3HI. HI/IH_IeBapI/ITeJ'II)HaH CHCTCMA YCJIIOBCKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHuil. J{pixanue kuBoTHbIX. uddy3usa razoB uepes3 noBepXHOCTh KieTku. KoxxHoe
nbixanue. JlpixarenabHas moBepxHOCTh. JKaOepHoe u j€rouHoe apixaHue. J[pIxaHWe MO3BOHOYHBIX KMUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE YCJIIOKHEHUE CTPOCHUS JETKHUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelpHass cuUcTeMa 4esloBeKa. MexaHu3Mm
BEHTWISILIMM JIETKUX y NITUI U MIIEKONMUTAIOMUX. Perynsauus apixanus. [[pixaTenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpraHW3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHHI. TPaHCIIOPT BELIECTB Y )KUBOTHBIX. KpoBeHOCHAs
cucteMa u €€ opranbl. KpoBeHOCHasi cuCTeEMa MO3BOHOYHBIX KMBOTHBIX M YesioBeKa. Ceplile, KpOBEHOCHBIE COCYJIbI U KPOBb.
Kpyru kpoBooOparienusi. DBOJIOIMOHHBIE YCIOKHEHHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepana v €€ perysisauus.



Beinenenne y opranu3moB. Beigenenue y pacteHuil. Beiaenenue y kuBOTHbIX. COKpaTWUTeNbHbIE Bakyoiu. Oprassl
BbIIeNieHUs. PUIbTpanys, CeKpenrs U o0paTHOE BCACHIBAHUE KaK MEXaHM3Mbl pa0OThl OpraHoB BhIAENeHUA. CBsA3b MOJIOCTU
TeJla C KPOBEHOCHOM M BBIAEIUTEIBHON CUCTEMaMH. BbleneHrne y m0O3BOHOYHBIX KUBOTHBIX U desioBeka. [louku. Ctpoenue u
bynkmonupoBanue Hepona. ObpazoBaHUE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3aliuTa y OJAHOKJIETOYHBIX OpraHu3mMoB. CrHopbl OakTepuil W HUCTBHI MPOCTEHIIMX. 3aluTa y
MHOTOKJIETOYHBIX pacTeHuil. Kytukyna. CpenctBa maCCUBHOM M XUMUYECKOM 3aUThl. DUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MHpPOM3BOJHBIE. 3alllUTa OpraHu3Ma oT Ooje3Hen. MmmyHHas
cuctema uesnoBeka. KieTouHslil U ryMopaibHblii HIMMYHUTET. BpoxkI€HHBIA U PUOOPETEHHBIN cienupuueckuii UMMYHUTET.
Teopus kionanbHO-cenekTuBHoro wummynurtera (I1. DOpnux, ®.M. bepuer, C. Tonerasa). BocnaiutenbHble OTBETHI
OpraHu3MoB. Poib BpOKAEHHOTO HMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3npa>xuMOCTh M peryssinms y OpraHu3MoB. Pa3Ipa)knuMoCTh y OJHOKIETOYHBIX OpraHu3MoB. Takcucel. Pa3apakumocTs
U PEryJisilivs y pacTeHui. POCTOBBIE BElIECTBA U UX 3HAYCHUE.

HepBHas cucrtema u pedaekTopHas peryisaims y XUBOTHBIX. HepBHas cucteMa u €€ oTesnbl. DBOJIIOIMOHHOE YCIIOKHEHUE
CTPOCHHSI HEPBHOM CHUCTEMBI y >KUBOTHBIX. OTIENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas
nyra. be3ycinoBHbIE U YCIOBHBIE PEPIIEKCHI.

['ymopanpHass peryisiius M DHIAOKPUHHAS CHUCTEMA JXMBOTHBIX M 4eJIOBeKa. JKene3bl SHIOKPMHHOW CHCTEMBI U HX
ropMoHbl. JlelicTBrue TOpMOHOB. B3auMOCBA3b HEPBHOM M JHAOKPUHHOM cucTeM. [ umoramamo-runoduszapHas cucreMma.
JleMoHcTpanuu

[Toptper: N.11. I1aBnos.

Tabmuubr 1 cxeMbl: «OIHOKIETOYHBIE BOAOPOCITN», «MHOTOKIETOUHbIE Bomopochny, «baktepum», «lIpocteitmme,
«Opranbl 1BETKOBBIX pacTeHUi», «CUCTEMbl OPraHOB IO3BOHOYHBIX >XMBOTHBIX», «BHyTpeHHEe CTPOEHHUE HACEKOMBIX),
«Tkanu pactenuit», «KopueBbie cucremb», «Ctpoenue ctedis», «CTpoeHue JMCTOBOM IUIACTHUHKWY, « TKaHU MKUBOTHBIXY,
«Ckenet yenoBeka», «I[lumeBapurensHas cucrema», «KpoBeHocHast cucteMay, «JlpixarenbHas cucremay, « HepBHas cuctemay,
«Koxay, «MblieyHas cucremay, « BeinenurenbHas cucremMa», « JHIOKpUHHAA cuctemMay, «CTpoeHue MbIIIbD, « IMMyHHATETY,
«Kumeunononoctusie», «Cxema nOUTaHUA pacTeHU», «KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX >XUBOTHBIX», «CTpoeHHE



Tuaps», ((CTpOGHI/IG IIaHAPpHUN, «BHYTPGHHGC CTPOCHHUC HOKACBOI'O YCPBI», «HGpBHaH CHCTCMa pBI6)), «HepBHaSI CUCTCMa
JATYHIKW, «HepBHaﬂ CUCTCMa IPCCMBIKAIOIUXCA, ((HCpBHaﬂ CUCTEMaA ITUI, ((HCpBHaH CHUCTEMA MIJICKOIIUTAIOMINX)),
«HCpBHaH CHCTCMaA YCJIOBCKA», «PC(i)JICKC».

OO6opy/ioBaHME: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl OJHOKIETOYHBIX OpPraHW3MOB, MHKpOIpEnapaThl TKaHEH,
PAKOBHHBI MOJITIOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTJIOKOXKHX, KUBBIE K3EMIUISIpbl KOMHATHBIX PacTeHHi, repdapun pacTeHHi
Pa3HBIX OTJEJIOB, BJIAKHBIC MPEMApaThl )KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET
YeJioBeKa, 00OpyJOBaHME Uil JAEMOHCTpAIMUM MOYBEHHOTO M BO3AYIIHOTO MHUTAHHS PACTCHUH, paCUICIUICHHMs Kpaxmalia U
OeJIKOB 1o AecTBUEM (PEepMEHTOB, 000OpPYAOBaHUE ISl IEMOHCTPAIIUU OMBITOB MO W3MEPEHUIO )KU3HEHHOW €MKOCTHU JIETKHUX,
MEXaHU3Ma JIbIXaTEIbHBIX JBUKEHHUM, MOAEIN TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas pabora «/3yueHune TkaHel pacTeHUI».

JlabopaTopHas pabota «l3ydyeHne TKaHel )KUBOTHBIX).

JlaGoparopHas paboTta «/3yueHue opraHoB IIBETKOBOTO PACTEHUSD.

Tema 10. PazmHokeHUEe M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOXKEHUSI OPTaHU3MOB: Oecrojioe (BKIIIOUas BETreTaTUBHOE) W MOJ0Boe. Bubl Gecroyioro pa3MHOXKEHHS:
MMOYKOBAaHUE, CIOPYIIALUS, PparMeHTaI1s, KIOHUPOBAHUE.

[TonmoBoe paszmuHoxxeHue. llonoBeie kineTkn, miam ramethl. Meno3. Craguum menosa. lloBeaeHne XpoMocoM B MeEHO3e€.
Kpoccunrosep. buosorndecknii CMpICII ME03a ¥ ITOJIOBOTO Tporecca. Meno3 n ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapossiieBoe pasButue. ['ameroreHes y »kuBoTHBIX. [losioBbIe xene3bl. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK.
Cnepmarorenes u oorese3. CTpoeHHE MOJIOBBIX KIETOK.

OmnogoTBOpeHMe U SMOPHOHAILHOE pAa3BUTHE JKUBOTHBIX. (CHOCOOBI OIJIOJOTBOPEHHUS: HApPY)XHOE, BHYTPCHHEE.
[Taprenorenes.

NunuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUHM OPraHU3MOB. Mopghozenes —
00HAa U3 21aHbIX npodem smopuonocuu. Konyenyus mopghocernos u mooenu mopghozceneza. Ctaguu sMOpPHUOTeHe3a KUBOTHBIX
(na mpumepe narymku). Hpoobnenue. Tumnbl apoOnenus. Jemepmunuposannoe u Hedepmunuposannoe opobnenue. bnacmyna,
munvl 6aacmyn. OcoOeHHOCTU APOOTICHHST MIIEKONUTAIOMIMX. 3apOAbIIIeBbIe JUCTKH (racTpyisius). 3akjiajka OpPraHoB H



TKaHEell W3 3apOJbIIIEBBIX JUCTKOB. B3auMHOe BIIMAHME YacTeil pa3BUBAIONIIETOCS 3apojibliia (3MOpHUOHANbHAS WHIIYKIIHS).
3akiajka miaHa CTPOSHHUS KUBOTHOTO KaK pe3ylbTaT UEPAPXUUECKUX B3aMMOICHCTBHI reHoB. BiusHue Ha sMOpHOHANIBHOE
pPa3BUTHE PA3JIUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEbI.

Poct u pa3Butue xxuBoTHbIX. [locTamMOpronanbueIil iepuo. [IpsiMoe u Henpsimoe pa3zButue. Pazsutue ¢ MetaMoppo3om y
OECMO3BOHOYHBIX U T[O3BOHOYHBIX JKUBOTHBIX. bHojormyeckoe 3HaueHHWE TMPSMOTO W HENPSMOIO Pa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbsl pocTta KMBOTHBIX. (DaKTOpbl pErysilMd pOCTa >KMBOTHBIX M uenoBeka. Craauu
NOCTAMOPHUOHAIBHOTO Pa3BUTUSL Yy JKMBOTHBIX M 4yesoBeka. llepumonbl oHTOreHe3a uenoBeka. CrapeHHE U CMEpTh Kak
OMOJIOTUYECKHE MPOLIECCHI.

PasmuoxeHnue u pa3Butue pacteHuil. 'ametodur u cnopoput. Meiio3 B )KM3HEHHOM LIKKJIE pacTeHuid. OOpa3oBaHue Crop
B Mpoliecce Meno3a. ['amerorenes y pacTeHuil.

Omiog0TBOpEHWE M Pa3BUTUE PACTUTENBHBIX OpPraHU3MOB. J[BOWHOE OIUIOAOTBOPEHUE Y UBETKOBBIX pPACTEHUM.
OOpazoBaHue 1 pa3BUTHE CEMEHH.

MexaHu3MBl pETYISALINANA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.
JleMoHCcTpanuu
[Toptpetsr: C.I'. Haamun, X. [lInemas.

Tabnuupl u  cxembl: «BereratuBHoe pasmHOXeHHE», «Tumbl Oecrosoro pa3sMHOXKEHUs», «Pa3MHOXKeHUE
XJaMHJIOMOHAbI», «Pa3MHOKEHUE 3BIJIEHB», «Pa3zMHOkKeHHE TUAPBDY, «Meno3y, «XpoMocoMby, «['ameTorenes», «CtpoeHue
SIMIIEKIETKU W criepMaTo3onaay, «OCHOBHBIE CTaIuM OHTOTeHe3a», «IIpsiMoe u Hempsmoe pa3BuThe», «Pa3zBuTrne malcKoro
Kykay, «PazButue capanum», «Pa3Butne JArymkn», «J[BOMHOE OIIIOJJOTBOPEHHUE Y IIBETKOBBIX pacTeHU», « CTPOECHHE CEMSIH
OJHOJOJIBHBIX U JABYIOJBHBIX PACTEHUI», «KU3HEHHBIA LUK MOPCKOW KamycCTbD», «KU3HEHHBIM LMK MXa», «KU3HEHHBIN
[UKJI NAIOPOTHUKAY, <« KM3HEHHBIN LIUKIJI COCHBDY.

OO6opy/ioBaHKEe: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl SHUIIEKICTOK W CIepMAaTo30MI0B, Moaenb «llukn pa3BuTus

JATYIIKI.

JlabopaTopHas pabora «/3ydyeHue cTpoeHus MOJOBbIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTax».

[IpakTHuueckas Da6OTa«BBI$IBJIeHI/IC IMPHU3HAKOB CXOACTBA 3ap0,ubnuel71 ITO3BOHOYHBIX KUBOTHBIX).




Ha6ODaTODHaH pa60Ta «CTpOCHI/IC OpraHoOB PAa3MHOKCHUS BBICIIINX paCTCHHfI>>.

Tema 11. 'eHeTnka — HaAyKa 0 HACJIEACTBEHHOCTH M HN3MEHYHBOCTH OPraHNU3MOB
Hcropust cTaHOBNIEHUS U Pa3BUTHSI T€HETUKH Kak Hayku. PadoTsl I'. Mennens,

I'. ne ®puza, T. Moprana. Posb oredecTBeHHBIX YU€HBIX B pa3Butun reHetuku. Paborer H.K. Konbiiora, H.M. BaBumnoga,
A.H. benozepckoro, I'.Jl. Kapnieuenko,

10.A. ®unmunyenko, H.B. Tumodeepa-PecoBckoro.

OCHOBHBIC TE€HETUYECKHE TIOHATHS WU CHUMBOJBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUICIbHBIC T€HbI, aJlbTCPHATUBHBIC
MPU3HAKH, IOMUHAHTHBIN M PEIIECCUBHBIM MPU3HAK, TOMO3UTOTa, TETEPO3UTOTa, YACTAS JIMHUS, THOPUIBI, TEHOTHUI, ()EHOTHII.
OCHOBHBIE METO/Ibl TCHETUKH: THOPUIOTIOTUYECKHUH, ITUTOJIOTHYECKUI, MOJIEKYJISIPHOTEHETUUECKHUH.

JeMoHcTpanuu

[Toptpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H.K. Konsos, H.W1. BaBunos, A.H. benozepckui, I'./l. Kapneuenko,
10.A. ®unumuenko, H.B. TumodeeB-PecoBckuii. Tabauiisl 1 cxembl: «MeTOIbl TEHETUKIY, «CXEeMBbI CKPEIITUBAHMS.

JlaGoparopHas pabota «/lpo3oduiia kak 0OBEKT FTeHETUYECKUX UCCIICTIOBAHUIN).

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AUHOOOpa3usi TMOPHUIIOB TEPBOIO MOKOJEHUS.
IIpaBuno npomuHupoBaHus. Bropont 3akoH MeHzaens — 3aKOH pacuISIUICHUsT NPU3HAKOB. [lUTOMOrMYeckue OCHOBBI
MOHOTHOPHUIHOIO CKpeIlMBaHus. [ umoTe3a 4yncToThl raMer.

AHanusupyroniee ckpemuBanue. [IpoMexyTouHblil XapakTep HacieqoBaHus. PacluenieHue MpU3HAKOB MPHU HEMOJIHOM
JOMUHHPOBAaHUH.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHens — 3aK0H HE3aBUCUMOT0 HaclieIoBaHus MpU3HaKoB. LluTomornueckue
OCHOBBI AUTUOPUIHOTO CKPEIIMBAHMUS.

CuemnnieHHoe HacnenoBaHue npusHakoB. Padotel T. Moprana. CiierieHHOe Hacjiel0BaHue T€HOB, HapyLIEHUE CIETUICHUS
MEXKly TeHaMU. XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH.



['enetuka moma. XpOMOCOMHBIA MEXAHU3M OIPEIEICHUS MoJia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U
reTeporaMeTHBIN NoJ. ['eHeTnIecKast CTpyKTypa MOJOBBIX XpoMocoM. HacienoBanrne npu3HaKoB, CUETUIEHHBIX C TTOJIOM.

['enoTun kak uemoctHas cucrema. [imeroTponust — MHOKECTBEHHOE JCUCTBUE I'€HA.

MHOKECTBEHHBIM ~ ajulen3M. B3anmMoAeNCTBUE HEaJUIEIbHBIX TEHOB.

KommnementapHocts. Onuctas. [lonmumepus.

['eneTrueckuii KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TaKKe (PU3HOJOTUYECKUX MPOIIECCOB, TOBEIACHUS
YW KOTHUTHBHBIX (yHKIMH. ['eHeTHUeCKHEe MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHW3Mbl B3aUMOJICUCTBUSL «XO35UH — MapasuT» U
«XO35IMH — MUKpOOHOM». ['eHeTnUecKre acrieKThl KOHTPOJIS U U3MEHEHUS HACIEACTBEHHOW HH(POPMAIIUK B TIOKOJICHUSX KIIETOK
Y OPraHU3MOB.

JlemoHCTpauuu

[Toptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «llepBbiii u BTOpOW 3akoHbl MeHnens», «Tperunit 3akoH MeHaens», «AHATIU3UPYIOIIEE
ckpeniuBanuey», «HemomHoe nomunupoBanuey, «CIETIEHHOE HACJIEIOBAHUE MPU3HAKOB y AP030GuibDy, «I eHeTnka moiay,
«Kapuotun uenoreka», «Kapuotun npozoduiib», «Kapuotun ntuib», «MHOXKECTBEHHBIN aljienu3m», «B3auMmojencTBue
TE€HOBY.

OO6opynioBanue: MoJenb I JEMOHCTPAIMA 3aKOHOB €AMHO00pa3usi TMOPUIOB TEPBOTO TOKOJIEHUS U PACHICTUICHHUS
MPU3HAKOB, MOJENb I JAEMOHCTPAMA 3aKOHA HE3aBUCHUMOIO HACJIENOBAaHMS NPU3HAKOB, MOJENb JUIS JIEMOHCTpALMU
CICTIJICHHOT'0 HACJIeIOBaHUs ITPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIIpenapar: «Jpo3oduiay.

[Ipaktuyeckas pabora «M3yyeHue pe3yabTaToB MOHOTUOPHUIHOTO CKPELIUBAHUS Y IPO30DUIIBD».

[Ipaktuyeckas pabora «3ydeHue pe3yabTaToB AUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue TreHoTMna u cpensl nmpu ¢GopmupoBaHuu ¢deHoTuna. V3MeHYMBOCTH Tpu3HAKoB. KauecTBeHHBIE U
KOJIMYECTBEHHBIE MTPU3HAKU. BUIbI N3MEHUUBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.



Moau¢ukannonHas u3MeH4YUBOCTb. Poib cpenpl B (hOpMHUPOBAHMHM MOAM(PUKALMOHHON M3MeHunBOCcTH. Hopma peakiuu
npusHaka. BapuannonHusiii psin 1 Bapuanmonnas kpusas (B. Moranucen). CoiicTBa MOIU(UKAIMOHHOW H3MEHYHBOCTH.

['eHoTunuyeckass M3MeH4YUBOCTb. CBOMCTBA T€HOTUIIMYECKONM W3MEHUYMBOCTH. BHIbBI T€HOTUIHYECKOW H3MEHYUMBOCTH:
KOMOMHATHBHAsA, MyTallUOHHAsL.

KomOunatuBHass WM3MEHUYMBOCTh. Me03 W TOJIOBOM TMpolecc — OCHOBa KOMOMHATUBHOW W3MEHYMBOCTU. Poib
KOMOMHATHBHOM U3MEHUYMBOCTHU B CO3/IaHUU T€HETUYECKOTO Pa3HO00pa3us B Mpezesiax OAHOI0 BUa.

MyTanmoHHasi U3MEHYUMBOCTh. BUjbl MyTaluii: T€HHbIC, XPOMOCOMHBIE, TeHOMHbIC. CIIOHTAaHHBIE M WHAYLIUPOBAHHBIC
MyTalluu. SnepHbie W HuTOIUIa3MaTHdeckue myTtaruu. CoMaTH4YecKWe W TO0JIOBble MyTaluu. [IpuduHBI BO3HHUKHOBEHUS
MyTalui. MyTareHsl 1 UX BIUSIHUE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMIOHHOTO TpoIecca. 3aKOH TOMOJIOTUUECKUX PSIOB
B HacyencTBeHHoM n3menunBoctr (H.M. BaBuiioB). BHesnepHas U3MEHUUBOCTh M HACJICACTBEHHOCTb.

Dnueenemuxa u dNUEHOMUKA, POTb INUCEHEMUYECKUX (aKmopos 8 HACIe008aHUU U USMEHYUBOCNU (HeHOMUNUYECKUX
NPUSHAKOB Y OP2aAHUIMOB.

JlemoHCTpauuu

[Toptpersr: I'. ne @pus, B. Moranncen, H.I1. Basunos.

Tabmuiel 1 cxembl: «Buabl ©3MEeHIMBOCTHY, «MoaudukanmonHas U3MEHUUBOCThY, «KoMOMHATHBHAS M3MEHUYHMBOCTHY,
«Meio3y, «OmnonoTBopeHuey, «l'eHeTnueckue 3a00JieBaHus YeIoBeKay, « Buabsl mytamuiig.

OO6opy/ioBaHMe: JKUBBIE M TepOapHbIE JK3EMIULIPhl KOMHATHBIX pacTeHud, pHUCYHKH (doTorpaduu) KUBOTHBIX C

pas3siIMIHBIMA BUJAAaMHU U3MCHYNBOCTH.

JlabopaTopHas pabota «VccnemoBanue 3akOHOMEpHOCTEeW  Moau(uUKauMOHHOW  u3MeHunmBocTU. [locTpoeHue

BApPUALMOHHOTO PsiJIa U BAPUALIMOHHON KPUBOW.

[Ipaktudeckas pabora «MyTtanuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIPEIIapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun denoeka. MexayHapoaHas OporpaMMa HCCIEIOBaHUS TE€HOMA 4YeJoBeKa. MeToapl W3ydyeHUs TE€HETHKU
YeJIOBeKA:  TI'eHEAJOTHYeCKUW,  OJM3HENOBBIN, IMTOTCHETUYECKHUH,  TMOMYJSIIITUOHHO-CTATUCTUYECKUM,  MOJEKYISIPHO-
reHeTnueckuii. CoBpeMEHHOE OMpee/ieHue T€HOTUIA: MOJTHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C



nomoieto [I1{P-ananu3a. HacnencrBennsie 3a001eBaHus YesloBeKa. ['€HHbIE 1 XpOMOCOMHBIE 00sie3HU YenoBeka. bonesnu ¢
HACJIEJICTBEHHOM MPEApACIOI0KEHHOCThI0. 3HAUEHHE MEIULIMHCKON I€HETUKU B MPEIOTBPAILCHUH U JICUEHHH M'€HETUYECKUX
3a0oneBaHui 4YenoBeka. MeauKoreHeTHueckoe KOHCYNIbTHpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETUYECKOrO Tpy3ay.
DTHUYECKHE ACTIEKThI UCCIAEA0BaHUI B 00JaCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIMIEHHOW YYBCTBUTEIBHOCTH YE€JIOBEKa K (PU3UYECKOMY M XHMHUYECKOMY 3arpsi3HEHHIO
OKpYXarollen cpebl. ['eHeTnyeckas npeapacnoaoKeHHOCTh YeJIOBEKa K MaTOJIOTHSM.

JeMoHcTpanuu

Tabmuuel u cxembl: «Kapuotun uvenoBeka», «MeToabl M3yYeHHs] TEHETHUKH uelloBeKay», «['eHeTnueckue 3a00JieBaHUS
YEJIOBEKaY.

[IpakTryeckas padota «CocTaBieHUE U aHATIU3 POJOCIOBHOWN.

Tema 15. Cenekumst OpranusMoB

JlomecTukanuss ¥ cenekuMs. 3apoXIeHWe celekuun u  aoMectukanuuv. Ydenue H.M. BasunoBa o Llentpax
MIPOUCXOXKICHUSI 1 MHOTO0Opa3usi KyJIbTYPHBIX pacTeHU. Posb cenekiuu B CO31aHUU COPTOB PACTCHHUI M MOPOJ] )KUBOTHBIX.
Coprt, nopoja, mraMMm. 3aKOH TOMOJIOTUYECKUX PSA0B B HacieACTBeHHON nmaMeHunBocTu H.M. BaBuioBa, ero 3HadueHue aJis
CEJIEKIUMOHHOU paboThI.

Metoasl cenekimoHHON paboThl. VCcKycCTBEHHBIM OTOOpP: MAacCOBBIM M WHIAWBHUIYAJbHBIM. DTanbl KOMOWHAIIMOHHOM
cenekiuu. VcnbiTaHue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO T€HOTHUITY C MOMOIILIO OLICHKU (PEHOTHIA MOTOMCTBA U
oTOOp IO TEHOTHUITY ¢ moMotIbio ananm3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ| CEJIEKITMOHHON paboThl. PamuaninoHHbIl 1 XUMUYECKUN MyTareHe3 Kak HCTOYHUK
MyTalluil y KyJbTYPHBIX (JOPM OPraHU3MOB.

Hcnonp3oBaHrne TEHOMHOTO PEIaKTUPOBAaHUS U MeTO/10B pekoMOnHaHTHBIX JIHK st momyuenus ucxomHoro martepuana
ISl CEJICKIINH.

[Tonyuenne mnonumuion0B. BHyTpuBHIoBas THOpuau3aiusi. bBIM3KOpOACTBEHHOE CKpEIMBAHHWE, WIM WHOPHUIUHT.
HeponctBenHoe ckpernuBanue, wid ayTOpuauHr. ['erepo3uc u ero mpuduHbl. lVcmonb3oBaHue rerepo3uca B CEJEKIIUH.



Otnanénnas rubpuauzanus. [lpeogonenue Oecruioaust MEXBUAOBBIX THMOpUIOB. JloCTHXKEHUS CENeKUMU pacTeHUul u
KUBOTHBIX. «3€1EHAs PEBONIOYULY.

CoxpaHeHHE U M3YyYEHHE T€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUH M WX JUKUX POAUYEH NI CO3[JaHUs HOBBIX
COPTOB U THOPHUAOB CEJIbCKOXO3SIMICTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u yYnpasieHue 2eHemuyecKuMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMBICTIOBBIX HCUBOMHBIX 8 YEJAX VIVUUEHUS CYUeCm8YIouux U CO30aHUs HO8bIX NOPOO, TUHUL U
KpOCCO8, 6 MOM Yucie ¢ NpuMeHeHUuem COBPEMEHHbIX MemOo008 HAYUHLIX UCCAE008AHUL, NEPEOO0B8blX UOeli U NePCneKmueHbIX
MexHON02ULL.

JlemoHCTpauuu

[Hoptpers: H.U. BaBunos, U.B. Muuypun, I'.J[. Kapneuenko, ILII. Jlykpanenko, b.JI. Acraypos, H. bopnoyr, 1.K.
benses.

Tabmunp! u cxeMmbl: «L{eHTpbl MPOUCXOXKACHUSI 1 MHOTOOOpa3usl KyJIbTYPHBIX PACTEeHHID, «3aKOH TOMOJIOTMUECKUX PSIIOB
B HaCJEACTBEHHON U3MEHYUBOCTUY, «MeTo bl cenekimny, «OTaanénnas rudpuausamnusy, «MyTtarenes».

JlabopaTopHas pabota «3ydenne copToB KyJIbTYPHBIX PAaCTEHUN U TTOPOJ] TIOMAITHUX KUBOTHBIXY.

JlabopaTopHas pabora «3ydeHne MeTo10B CENEKIIUN PACTCHHI.
[Ipaktuueckas pabora «[IpuBrUBKa pacTeHHIN.

OKCKypcusa«OCHOBHBIE METOAbI U JOCTHXKEHHUSI CEJICKIIMM PACTCHUW W JKMBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIHIO,
IJIEMEHHYIO (epMy, COPTOHMCIBITATECILHBIM YYacTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaTOPHIO arpOyHUBEPCUTETA WU
Hay4qHOTO IIEHTPA)».

Tema 16. BuoTexHoJ0rusi 1 CHHTETHYECKAsA OMOJIOT U

OOBEKTHI, UCTIOIB3YyEeMbI€ B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKaHEBbIC KYJIBTYPhl, MUKPOOPTAHU3MBI, UX XapaKTEPUCTHKA.
TpaauimonHass OMOTEXHOJIOTHS: XJIe0oneYeHue, MoTyuYeHHe KUCIOMOJIOUYHBIX MPOIYKTOB, BUHOAEINE. MUKPpOOHOIOTHYeCKUi
cuHTe3. OOBEKTH MUKPOOHOJIOTHUSCKUX TeXHOJOTHH. [Ipon3BoacTBO O€Ka, aMUHOKUCIOT M BUTAMHHOB.

Co3nanue TEXHOJOTMH M HMHCTPYMEHTOB IIEJICHANPABICHHOIO W3MEHEHUSI M KOHCTPYMPOBAHUSI T€HOMOB C IIEJIbIO
MOJTYYEHHUSI OPTraHU3MOB M UX KOMIIOHEHTOB, COZIEP)KAIIMX HE BCTPEUAIOIIecs B IPUPOJie OMOCUHTETUYECKHUE My TH.



Knerounast mnxeHepusi. Metoabl KyJIbTyphl KJIETOK M TKaHEW pacTeHHil W kUBOTHbIX. KpuobGanku. Comatmyeckas
rUOpUIN3aLMs U COMAaTUYECKHUl aMOprorenes. Mcnoiab30BaHue rarion10B B CENEKIUH pacTeHul. [lonyuenue MOHOKIOHATbHBIX
anmumen. Hlcnonv3oeanue MOHOKIOHANbHBLIX U NOJUKIOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PekoHCTpyKIHS SHUEKIETOK M KJIOHHUPOBAHUE JKMBOTHBIX. METO TpaHCIUIAHTALMM SIAEP KIETOK. 1exHonocuu 0300posieHus,
KYIbMUBUPOBAHUA U MUKDOKIOHATLHO20 PASMHOINCEHUS CENIbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOcOMHass M TeHHash HHKeHepus. VICKyCcCTBEHHBIM CHUHTE3 T'€éHa M KOHCTpyHpoBaHue pekoMmOunHaHTHbBIX JIHK.
Co3z0anue mpanceeHHbix opeanusmog. JJOCTUKEHUsI U MEePCHEKTUBb XPOMOCOMHOM M F€HHOW MHYKEHEPUU. DKOJOTUYECKUE U
ATUYECKHE TPOOIEMbI FTEHHON HHKEHEPUU.

Menumuackue Ouotexnosnoruu. [loctreHomuas nudpoBas memuimua. [IIP-guarHoctuka. MeTaOoJOMHBIN aHaIU3,
TEHOLEHTPUYECKUN aHaIu3 MPOTEOMa YEJNOBEKA JUIS OLUEHKH COCTOSIHUS €ro 340pOBbs. VCIOIb30BaHME CTBOJIOBBIX KJIETOK.
Taprernas tepanus paka. 3D-6nounxenepus Uit pa3padOTKU PyHAAMEHTAIBHBIX OCHOB MEUIIMHCKUX TEXHOJOTUH, CO3/1aHUs
KOMILJIEKCHBIX TKaHEHl COYEeTaHHMEM TEXHOJOTHA TPEXMEPHOrOo OWONMPUHTUHTA W ckaddonauHra mjisg pelieHds 3aaay
MEPCOHATU3UPOBAHHON MEUILIHEI.

Co3niaHre BEKTOPHBIX BaKIIMH C 11eJIbl0 00ecreyeHnss KOMOMHUPOBAaHHOM 3amuThl oT Bo3Oyautenein OPBU, ycTtanoBienue
MOJIEKYJISIPHBIX MexaHu3MoB ¢yHkuuonupoanuss PHK-conepkaiux BUpPYCOB, BBI3BIBAIOIIMX OCO0O OMAacHble 3a00JeBaHMS
YEJI0BEKA U )KUBOTHBIX.

JlemoHCTpauuu

Tabmuibl u cxembl: «/cronp30BaHWEe MUKPOOPTAHU3MOB B MIPOMBIIIUICHHOM MPOU3BOJICTBEY, «KieTouHas MHXCHEPUs,
«I'eHHas UHKEHEPHUSI».

JlaGoparopHas paboTta «M3yueHne 00beKTOB OMOTEXHOJIOTHUI.

[IpakTHUueckas pa60Ta «HonyquHe MOJIOYHOKHUCIIBIX ITPOAYKTOB).

Okckypeusi «bUOTEXHONOTHS — BaKHEHIIash MPOU3BOAMWTENbHAS CHJIa COBPEMEHHOCTH (Ha OHMOTEXHOJOTUYECKOE
MIPOU3BOJICTBO)».



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA IIPOTPAMMBLI 110 BHUOJIOITMM HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JINMYHOCTHBIE PE3VYJIbTATEI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS OOYYAIOIIMMUCS IPOTPAMM CpPEJHEro OOIIEero
o0Opa30BaHMs: INYHOCTHBIE, METANPEAMETHBIE U MTPEIMETHBIE.

B cTpyKType JMYHOCTHBIX PE3ylbTaTOB OCBOEHHUS MPOrpaMMbl MO OMOJIOTMM BBIACIIECHBI CIEAYIOIIME COCTAaBISIOLIME:
OCO3HaHUE O0YYaIOLUIUMUCS POCCUMCKON I'pa)1aHCKOW UAEHTUYHOCTU — FOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPECIICHUIO, HAaJU4YMe MOTHBAMU K OOYYEHHIO OMOJIOTHH, LIEJICHANIPaBICHHOE pPAa3BUTHE BHYTPEHHUX YOEkKIACHUI
JMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJAULUN Pa3BUTHS OMOJIOTMYECKOTO 3HAHMs, TOTOBHOCTh M
CHOCOOHOCTh 00YUaIOLINXCSl PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH IIEHHOCTHOCMBICIIOBBIMH YCTaHOBKAaMH, MPUCYIIUMU
cUCTEME OMOJOrM4ecKoro oOpa3oBaHUs, HAJUYHUE IPABOCO3HAHUS 3KOJOTMYECKOW KYJIBTYpbI, CIIOCOOHOCTU CTaBUTh LIETU U
CTPOUTH KU3HECHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTrpaMMbl MO OHOJOTHHM JOCTUTAIOTCS B €IWHCTBE Y4eOHOH M BOCHUTATEIBHOU
NEATENBHOCTH B  COOTBETCTBHUHU C TPaJULUMOHHBIMM POCCHUHWCKHUMHU  COLIMOKYJBTYPHBIMH, HWCTOPUYECKHUMH H
JTyXOBHOHPABCTBEHHBIMU LIEHHOCTAMM, NPUHATBIMH B OOILECTBE MpaBUJIaMHU M HOPMaMHU TIOBEACHHS M CIIOCOOCTBYIOT
IpolleccaM CaMOINO3HAHUS, CAMOBOCIIUTAHHS M CAMOPA3BUTHS, Pa3BUTHsS BHYTPEHHEH IMO3MLIMM JUYHOCTH, MATPUOTH3MA H
YBOKEHHUA K 3aKOHY M IPaBOINOPSJKY, YEIOBEKY TpyAa M CTaplieMy IOKOJIEHHIO, B3aUMHOIO YBaXKEHMs, OEpExKHOro



OTHOUIEHUSI K KyJbTYPHOMY HACJIEIUI0 M TPaJMIMsIM MHOTOHAIIMOHANbHOTO Hapona Poccuiickoit ®enepanmu, npupoae u
OKpYXarouien cpee.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS y4eOHOTO mpeamera «buomorus» MOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi pyKoBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3ULIUENH JTUYHOCTH, CUCTEMOUM LIEHHOCTHBIX OPUEHTAIINM,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSIM POCCHUICKOTO OOIIECTBA, pacIIupeHHE
YKU3HEHHOT'O OTBITA U OMbBITA JAEATEIBHOCTH B MPOIIECCE peaiu3allid OCHOBHBIX HAMpPaBJICHUN BOCIUTATEILHON JESTEILHOCTH,
B TOM 4HCJE B YacTu: 1) rpaskaIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOMN MO3UITUN 00YUYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O 4JI€HA POCCHUMCKOr0 OOIIECTBA; OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX MPaB M 00A3aHHOCTEH, yBa)KCHHE
3aKOHa

U TIPABOIOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH MPHU CO3JaHUU YUECOHBIX

MIPOEKTOB, PEIICHUH YYEOHBIX U TTO3HABATEIbHBIX 33/1a4, BHIMIOJTHEHUN OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH ONpPEEATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHUIO K SIBICHUSIM

COBPEMEHHOW JKU3HU U OOBSICHATH €€, YMEHUE YUYMTHIBAaTh B CBOMX JEUCTBUSAX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HbIMU YOSKICHHUSIMU, KYJIbTYPHBIMU IIEHHOCTSAMH U COIMAIIBHBIM TOJIOKEHHEM; TOTOBHOCTh K
COTPYIHMYECTBY B IMPOILIECCE COBMECTHOTO BBIMOJHEHUSI Y4YEOHBIX, ITO3HABATENIbBHBIX M MCCIEIOBATEIbCKUX 3a]ad,
YBXUTEIBHOTO OTHOILIEHHUS K MHEHHUIO ONIMOHEHTOB MPH OOCYXIEHUU CIOPHBIX BOMPOCOB OHMOJIOTHYECKOTO COAEpPIKAHMUS;
TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JAEATENbHOCTH; 2) MaTPHOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUHMCKOMN TPaKIaHCKON MACHTUYHOCTH, TATPUOTHU3MA,

YBOKEHMS K CBOEMY HApoly, YyBCTBA OTBETCTBEHHOCTH Iepen PonuHoON, TOpaocTy 3a CBOM Kpail, cBOXO Poauny, cBoun
SA3bIK U KYJBTYPY, IPOLLJIOE M HACTOSAIIEE MHOTOHAIMOHAIBHOrO Haponaa Poccuu; LEHHOCTHOE OTHOWIEHHE K MPUPOJHOMY
HACJICAUIO Y TAMSITHUKAM MPUPOJIbI,

JTOCTHKEeHUsIM Poccun B Hayke, UCKYCCTBE, CIOpPTE, TEXHOJOTHUAX, TPYAE; CIOCOOHOCTh OLEHMBATH BKJAJ POCCUHUCKHX
YYEHBIX B CTAHOBJIICHUE U PAa3BUTHE



OMOJOTMH, TOHMMAaHUSl 3HAYEHUS OWOJIOTMM B TO3HAHWU 3aKOHOB MPUPOJBI, B KU3HMU YEJIOBEKA U COBPEMEHHOTO
oOmecTBa; naenHas yoexx1€EHHOCTh, TOTOBHOCTD K CITy>KEHHIO U 3auuTte OTedecTna,

OTBETCTBEHHOCTH 32 €ro Cy1b0y; 3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX LIECHHOCTEW POCCHICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOr0 TTOBEICHHUS; CIIOCOOHOCTh OIEHWBATH CUTYAIMIO U IPUHUMATD
OCO3HAHHbBIE PEIICHMUS,

OpPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH; OCO3HAHHUE JIUYHOIO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO
OyAylIero; OTBETCTBEHHOE OTHOLLEHUE K CBOMM POJHUTENSIM, CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O MPHUHSATHUS LIEHHOCTEN
CEMENHOM )KU3HU B COOTBETCTBUM C TPAAULUAMU Hapo1oB Poccuu; 4) 3cTeTHYeCKOro BOCIIMTAHMS

ACTETUYECKOE OTHOLIECHUE K MUPY, BKIIIOUask 3CTETUKY ObITa, HAYYHOI'O U

TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYAd, OOLIECTBEHHBIX OTHOLICHW; MOHMMAaHHE SMOLMOHAIBHOTO BO3AECUCTBUSA
KUBOUM PUPOJIBI U €€ LICHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHHIO B PA3HBIX BHIaX UCKYCCTBA, CTPEMJICHUE MTPOSIBIISThH

Ka4eCcTBa TBOPYECKOM JINYHOCTH;

(pu3nyecKkoro BocnuTaHus, PopMUPOBaAHUSA KYJIbTYPbI 310POBbS U IMOIHOHAJIBHOI0 0J1arOMOTyYHs:

MOHUMAaHUE W peajun3alus 3J0pOBOro M 06e30macHoro oopasa >KU3HHU (370pOBOE MUTAHUE, COOIMIOJCHUE TMTUEHUYECKUX
MpaBuJI M HOPM, COAJIAHCUPOBAHHBIM pEXUM 3aHITHH M OTAbIXA, PEryisipHas (u3nueckas aKTUBHOCTb), OEpPEkKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M ICHUXWYECKOMY 3/I0pPOBbIO; TMOHWMAHHE
LEHHOCTHU MPaBUJI MHAUBUIYAIbHOTO M KOJUIEKTUBHOI'O O€30MacHOTO

NOBEACHUS B CUTYalUSX, YIPOXKAIOIIKUX 3J0POBBI0 M KU3HM JIOAECH; OCO3HAHWE MOCIEACTBUNA M HENPHUITHS BPEIHBIX
MPUBBIUEK (YIOTpeOIeHUS

aJIKOT0JIsl, HAPKOTHKOB, KYPEHHS);

TPYAOBOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJYy, OCO3HAaHME LIEHHOCTH MAacCTepCTBa, TPYAOJIOO0ME; TOTOBHOCTh K aKTUBHOM J€ATEIbHOCTH
TEXHOJIOTUYECKOW M COLMAJIBLHOM HANpaBJIE€HHOCTH, CIOCOOHOCTh MHULIUUPOBATH, IJIAHUPOBATH U CAMOCTOSATEIBHO BBITOIHSTh



TaKylo JACSTEIbHOCTh, MHTEPEC K pa3lMyHbIM cdepaM MpoPECCHOHAIBHON NeATEIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oymymie mpo¢eCcCuu 1 peain30BbhIBATh COOCTBEHHBIEC )KH3HEHHBIE TUTAHBI; TOTOBHOCThH U CITIOCOOHOCTH K 00pa30BaHHIO U
caM000pa30BaHHUIO HA MPOTHKEHUH

BCEH JKH3HU;

IKOJIOTHYECKOr0 BOCIIUTAHMSA: SKOJIOTUUECKH 1[e71ecO000pa3HOe OTHOILIEHUE K TPUPOJIEC KaK UCTOYHUKY KU3HU

Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MTOBBILICHUE YPOBHSI AKOJIOTMYECKOM  KYJbTYphl: MPUOOPETEHUE  OINbITa

MJIAHUPOBAHUS TIOCTYNKOB M OIEHKH MX BO3MOXHBIX MOCIEICTBUHI JJIsI OKPYXAIOIIEH Cpelbl; OCO3HAHUE TJI00aTbHOTO
XapakTepa JKOJIOTMYECKUX MpOoOJIeM W MyTell MX PpEeIIeHUs; CIOCOOHOCTh HCIOJIL30BaTh MpHOOpETaeMble MPU HU3YUYCHUH
OMOJIOTUM 3HAHMSI U YMEHHS MPU PEIICHUU MPOOJEeM, CBSI3aHHBIX C PalMOHAIBHBIM MPUPOJONOIL30BAHUEM (COOIIIOICHNE
MpaBUJl TOBEJACHHUS B MPUPOJIEC, HAMPABICHHBIX HA COXPAHEHUWE DPABHOBECHS B JKOCHUCTEMAX, OXPaHy BHUJIOB, SKOCHUCTEM,
O6uocdepbl); aKTUBHOE HENMPUSITHE NEUCTBHM, MPUHOCIIIMX BpEJ OKpPYXKAIoIIeH MPUPOIHOU cpeje, YMEHHUE MPOTHO3UPOBAThH
HEOIaronpusITHhIC HKOJOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX JCHCTBUN W TPENOTBpallaTh HUX; HAJIUYHUE PA3BUTOTO
AKOJIOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpPbI, OIbITA JEATEILHOCTH SKOJOTMYECKOW HANpPaBJICHHOCTH, YMEHMUS
PYKOBOJACTBOBAaTbCSI MMM B II03HABATEJIIbHOM, KOMMYHUKAaTHUBHOW M COLMAJIBbHOW NPAKTUKE, TOTOBHOCTM K YYaCTHUIO B
MPAKTUYECKOMN JEATEIbHOCTH YKOJOTUUYECKON HAMTPABICHHOCTH; 8) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMN
MPaKTUKU, OCHOBAHHOI'O Ha JHUAJIOT€ KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHDE;
COBEPIICHCTBOBAHUE SI3IKOBOM M UM TATEIIbCKOM KYJIBTYpPbI KaK CPEACTBA

B3aUMOJECUCTBUS MEXKY JIFOJbMU Y IMO3HAHUS MUPA;

NOHUMaHue crnenu@ruK OMOJIOTUU KaK HAyKH, OCO3HAaHUS €€ posii B (DOPMUPOBAHUU

pallMOHAJIBHOTO ~ HAYYHOTO  MBINLICHUS, CO3JJaHUU  IIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKalIlleM MHpe Kak o
€IMHCTBE MPUPOJIBI, YeTIOBEKa M OOIIeCTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W PEHICHUH MPOOJIEM COXPaHCHUS
MIPUPOTHOTO PABHOBECHS; YOCKIEHHOCTh B 3HAYMMOCTH OMOJIOTHM JUISi COBPEMEHHOMN NMUBUIIM3AIUMU: 00ECTeYeHUsT HOBOTO
YPOBHS pa3BUTUS MEIUIIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX PEIIATh PECYPCHBIE MPOOIEMbI Pa3BUTHS



YeJIOBEUECTBA, MOMCKA MyTeW BBIXO/AA M3 TVIOOANBHBIX IKOJIOTMYECKUX MpoOsieM U oOecreueHus Mepexojia K yCTOHYMBOMY
pPa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAaHUIO MPHUPOJIHBIX PECYypcoB U (QOPMHUPOBAHUIO HOBBIX CTAHJAPTOB JKU3HH,
3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJIOTHYECKUX 3HAHUHN B LEJSAX MOBBIIICHUS
oO01Iel KyJIbTYphl, €CTECTBEHHO-HAYUYHON TPAMOTHOCTH, KaK COCTABHOM YacTu ()yHKIIMOHAIHHOM IPaMOTHOCTH

oOydaromuxcs, QopMupyemMoil  HpU HM3YYCHUH OWOJOTUM; TOHMMAaHUE CYIIHOCTA  METOJIOB  IO3HaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJb30BaTh MOJy4YaeMbl€ 3HAHUA [ aHAJIU3a U OObSICHEHUS SIBICHUN
OKPYXAIOIIEr0 MUpa U MPOUCXOJAIINX B HEM M3MEHEHHH, yMEHHUE JieiaTh 000CHOBAHHBIC 3aKIIOYEHHUS HA OCHOBE HAy4YHBIX
(baKTOB M UMEIOIIMXCS JAHHBIX C IEJIbI0 MOJYyYEHHUsI JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIOJIb30BAThH
OMOJIOTUYECKHUE 3HAHUS I PELICHUS

po0JIeM B PeaIbHBIX )KH3HCHHBIX CUTYAIIUSX; OCO3HAHUE IICHHOCTH HAyYHOM  JIEATEIBHOCTH,  TOTOBHOCTH
OCYIICCTBIIATH

MPOCKTHYIO M HCCIEAOBATEIbCKYIO JEATEILHOCTh HWHJIWBUAYAJbHO W B TPyMIe; TOTOBHOCTh M CIOCOOHOCTh K
HEMPEepPLIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHMIO, K aKTUBHOMY MOJIYYCHHIO HOBBIX 3HAHHH IO OMOJIOTMH B COOTBETCTBUH C
KU3HEHHBIMU MOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATDI

MetanpeameTHble pe3yabTaThl OCBOEHHUSI yuyeOHOro npeamera «buosiorus» BKIIIOYAIOT: 3HAYMMBIE JUIsI (POPMUPOBAHUS
MHUPOBO33pEHHUs 00YHAIOIIUXCSI MEKIUCHUIIMHAPHBIE (MEXKIPEAMETHBIE) OOLIEHAYYHbIE MOHATHS, OTPAXKAIOLIUE 1IEJIOCTHOCTD
HAyYHOM KapTHHBI MHUpa U CIeUU(PUKy METOJO0B MO3HAHMs, MCIHOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHUA,
SBJICHHE, IMPOLIECC, CUCTEMA, HAy4YHbI (aKT, TPHUHIMUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHSs, HCCIIEOBaHUE,
HaOII0eHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEpCAIbHbIE YyueOHbIe IeHCTBUS (MI03HABATEIbHbIE, KOMMYHUKATUBHBIE,
peryiaTuBHbIe), obecrneunBaomme (HOpMUpPOBaHHE (PYHKIMOHAIBHOM TPAaMOTHOCTH M COLMAJIbHOM  KOMIIETEHIIMH
oOy4Jaronuxcsi; CHocOOHOCTh O0YUYaIOIIMXCS UCTIOIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpCaJbHbIe yueOHbIE IEUCTBUS B MO3HABATEIBHON U COLMAIBHOM MPAKTUKE.



B pesynbTaTe uzydyeHus: 6MOJIOTUM HA YPOBHE CpeHEro ooiiero odpazoBanus y oOydaromnierocs O0yayT copMUpPOBaHBI
MO3HAaBaTENIbHbIC YHUBEPCAIbHBIC YUeOHbIE ICHCTBHSI, KOMMYHUKATUBHBIC YHUBEPCAIbHbBIC YU€OHbIC JICHCTBUSI, PETYJIATUBHbIC
YHUBEpCaJIbHbIC yUeOHBIC IEUCTBHSI, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBUS Ba3oBbie Jornyeckue AeicTBUMA:

CaMOCTOATENHEHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh

e BCECTOPOHHE; UCITOJIB30BaTh MIPH OCBOSHUW 3HAHWM MPUEMBI JIOTHYECKOTO MBINIICHUS (aHaMM3a, CHHTE3a, CPaBHEHUS,
Kkinaccuukanuu, o00O0IEHUsI), pPaCKPbIBaTh CMBICI OHOJOTUYECKUX TMOHATHM (BBIACNIATh MX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh CBSI3M C JAPYTHMH TOHATHSMH); ONPEHCTATh IETW eATCIbHOCTH, 3ajaBas IMMapaMeTphl M KPUTEPHH HX
JOCTUXKEHUS,

COOTHOCHUTH PE3yNbTaThl JCITCIBHOCTH C TIOCTABJICHHBIMU IICJISIMH; HCIIOIB30BaTh OWOJOTHYCCKUE TIOHSTHS IS
00BbsCHeHUsI (PAKTOB U SIBIICHUN KUBOUN

MPUPOIBL; CTPOUTH JIOTUYECKHUE paCCYk ACHUS (MHIYKTUBHBIE, ETYKTUBHBIC, 10 AHAJIOTHH ), BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYHSI B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUYEHHUSI; MPUMEHSITh CXEMHO-MOJACIbHBIC
CpeAcTBa JJjIsi TPEACTaBICHUSI CYIIECTBEHHBIX CBA3€d W OTHOIICHUN B M3y4aeMbIX OHOJOTHYECKHMX OOBEKTaxX, a TaKkKe
MPOTUBOPEYHMI PA3HOTO POJIA, BBISIBJICHHBIX B Pa3IMYHBIX WH(MOPMAIIMOHHBIX HCTOYHHMKAX; pa3palaThiBaTh TUIAH PEIICHUS
MpoO0JIeMBbI C YUETOM aHAIN3a UMEIOIIHUXCS

MAaTEpPUAJIbHBIX W HEMATEPUAIbHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh, OILICHUBATH COOTBETCTBHE
pe3yJIbTaTOB

1eJIsSIM, OIEHUBATh PUCKH TMOCIEICTBUI JCATEILHOCTH; KOOPAMHUPOBATH U BBINOJHATH PabOTy B YCIOBUSX PEaIbHOTO,
BUPTYAJIBHOTO U

KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS; Pa3BUBATh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX MpooOieM. bazoBble
HccJaea0BaTe/IbCKue JelCTBUS.

BIIAJCTh HABBIKAMH Y4YEOHO-MCCIIEOBATEIIbCKOM W TPOEKTHOW JESITENIbHOCTH, HABBIKAMHM pPa3pelIeHUus MpoosieM,
CITIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIICHUs MPaKTUYECKUX 3a7ad, NPUMEHEHHUIO



pPa3JIMYHBIX METOJOB IIO3HAHUS;, WCIOJIb30BAaTh PA3JIUYHBIE BHUJBI ACATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpPETALNH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYALMIX, B TOM YUCIE NPU CO3/IaHUN YUEOHBIX U COLIMATBHBIX
IPOEKTOB; (POPMUPOBATH HAYYHBIN TUI MBIIUICHUS, BIa/IETh HAYYHOU TEPMUHOJIOTHUEH,

KIIIOYCBBIMU IMTOHATHUAMHU M1 MCTOAAaMH, CTaABUTH U (I)OpMy.III/IpOBaTB COOCTBECHHEIC 3aJJa4H B 06p330BaTeJII>HOI\/JI ACATCIIBHOCTHU
H ) KXU3HCHHBIX CUTYAIHAX,
BBIABJIATH MIPUYMHHO-CIICACTBCHHBIC CBA3H N AaKTYyaJIM3UPOBATh 3aaa4y, BbIJIBUT'dTh

THUIIOTC3Y ee PCUICHUS, HAXOANTh apTyYMCHTBI JJIs1 JOKAa3aTCIbCTBA CBOUX YTBCpX(ﬂeHHﬁ, 3a1aBaThb MMapaMCTPbl U KPUTCPUU
PCUICHUA; aHAJIM3UPOBATH ITOJTYUCHHBIC B XOJC PCHICHUSA 3aJa49r PC3YJIbTAThbl, KDHTUYCCKHU

OICHHUBATb HMX JOCTOBCPHOCTHL, IMPOTHO3HMPOBATL M3MCHCHHUC B HOBBLIX YCJIOBHUAX, daBaTb OLCHKY HOBBIM CHUTYyaAllUsIM,
OLICHUBATb HpHO6p€TéHHBIfI OIIBIT, OCYILICCTBJIATH HGJ’IGHaHpaBHeHHHﬁ IIOUCK IICPCHOCA CPCACTB U crroco0oB ,Z[GﬁCTBPISI

B IPO()ECCUOHATIBHYIO CPEY; YMETh [IEPEHOCUTh 3HAHUS B TIO3HABATENIbHYIO M MPAKTUYECKYIO 00J1acTH
KU3HEICATEIbHOCTH; YMETh UHTETPUPOBATh 3HAHMS U3 Pa3HbIX MIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, PEIaraTh OpUrHHAIbHBIE MOAXOAbI U PEILICHUS, CTABUTD

npoOJIeMBbI U 3a/1a4u, TOMyCKAIOIIKE ajJbTepHAaTUBHBIEC perieHus. Padora ¢ mundgopmanueii:

OPUEHTUPOBATHCS B PA3IMUYHBIX UICTOYHUKAX MH(OpPMAIUH (TEKCTE Y4eOHOTO

nocoOusl, HayYHO-TIOMYJISIPHOM JIUTepaType, OMOJIOTMYECKUX CIOBapsIX U CIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B

WNuTepHeTe), aHaNM3UpOBaTh HMHPOPMALMIO PA3NTMYHBIX BUAOB M (OPM MPEICTABICHUS, KPUTUYECKU OLIEHUBATh €&
JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD; (HOPMYIUPOBATH 3aIIPOCH U IPUMEHSAThH PA3IMYHbIE METOIBI ITPH MOUCKE U OTOOpE

Ononornyeckor MHQPOpPMAIIUUA, HEOOXOIUMOUM JUIsl BBITIOJHEHUS Y4YeOHBIX 3a7ad; NMPHOOPETaTh OMBIT HMCIOJIH30BAHUS
WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX

TEXHOJIOTHM, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM; CAMOCTOSITEIHLHO
BBIOMPATH ONTUMAJIbHYIO (OPMY MPEACTABICHHS OUOTOTHYECKON

uHpopmauu (cxembl, rpa@uku, AMarpaMMbl, TaOIHIbl, PUCYHKH U APYroe); UCIOJb30BaTh HAYYHBIA S3bIK B KAa4eCTBE
cpeacTBa mpu paboTe ¢ Ouonormueckor mHboOpMaluen: TPUMEHATh XUMHUYECKHe, (PU3NUecKrue U MaTeMaTHYeCKUe 3HAKU U



CUMBOJIBI, (popmysibl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOJb30BaTh U MPeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HATJISITHOCTH; BJIa/IeTh HAaBBIKAaMH pAaCliO3HABaHUS U 3aIIMTHI HH(OpMAaLUY, HHPOPMAITMOHHOMI

0€30I1aCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIE YU4eOHbIE 1eiiCTBUA
Oo0enue:
OCYHICCTBJIITH KOMMYHHUKAIIUHU BO BCCX C(l)ean KU3HHU, aAKTUBHO Y4aCTBOBATb

B JMajore WiIM JIMCKYCCUU IO CYIIECTBY 0OCyXaaemMoil Tembl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTENIBHO BBINOJHEHHS MPEIIaracMot 3aJay, YYUTBIBATb UHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN JAPYIMX YYaCTHUKOB
Janora Wi JUCKYCCHUH);

pacno3HaBaTh HeBepOajbHbIE CpPEACTBA OOIIEHHSA, [OHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, MPEINOCHUIOK
BO3HMKHOBEHUS KOH(PJIUKTHBIX CUTYAIMM, YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI; BIAACTh PA3IMYHBIMHU CIIOCOOaAMU
OOIIEHUs U B3aUMOJIEUCTBHSI, IOHUMATh

HaMEpeHus APYrux JIoJeld, NPOSBISATh YBAKUTEIbHOE OTHOLIEHHWE K COOECEeHHMKY M B KOPpPEKTHOW (opme
(bopMyIMpPOBaTh CBOU BO3PAKEHUS; PA3BEPHYTO U JIOTUYHO M3J1araTh CBOI TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX

CPEICTB.

CoBMecTHAA TeATEIBHOCTD:

MOHMMAaTh M WCIOJIb30BaTh MPEMMYINECTBA KOMAHIHOW W HWHIWBHUIYaTbHOW pPAaOOTHI MPHU PEHICHUH OMOIOTHYECKON
po0JIeMbl, 00OCHOBBIBATh HEOOXOIUMOCTh TPUMEHEHUS TPYIIIOBLIX (OPM B3aUMOJCHCTBUS MPHU PEUICHUU y4eOHOU 3a/1ayu;
BBIOMpATh TEMAaTHUKY M METO/BI COBMECTHBIX ACHCTBHIA C y4ETOM OOIINX HHTEPECOB

U BO3MOXKHOCTEH KaXJOr0 4JIE€HAa KOJUIEKTHBA; NPUHUMATh LIETM COBMECTHOM [JEeATENbHOCTH, OpPraHU30BBIBATH U
KOOPIAWHUPOBATh JEUCTBUA IO €€ HOCTHIKEHUIO: COCTAaBJIATh IUIAH JEWCTBUHM, pACHOPENEATh POJIUM € Yy4YETOM MHEHUU



YYaCTHUKOB, OOCYXJaTh PE3yJbTaThl COBMECTHOM palOThI; OIICHHMBATh KAaue€CTBO CBOETO BKJAJa W KaXJAOr0 Y4YaCTHHKA
KOMAaH/IbI B OOIIIUNA

pe3ysIbTaT 1o p33pa6OTaHHBIM KpUTCPpUAM; IIPCAJIaraTb HOBBIC IIPOCKTHI, OCHUBATb UACHU C ITIO3UIIUMU HOBU3HEI,
OPUTHHAJIBHOCTH, HpaKTH‘IeCKOﬁ SHAYUMOCTH, OCYHICCTBJIATH IIO3UTHMBHOC CTPATCTHUYCCKOC ITOBCACHUC B PA3JIMYHBIX
curyanusiax,

MMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHBIC Yy4eOHbIe aeiicTBUS CaMoopraHu3amus:
HCITOJIb30BAaTh OMOJIOTMYSCKHUE 3HAHUS JJIA BBISIBJICHU A HpO6J’ICM " UX PCUICHUA
B ) KU3HCHHBIX U y‘—IC6HBIX CUTyalusix, BBI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHUMN LCJICBBIC U CMBICJIOBBIC YCTAHOBKHU

B CBOMX JICUCTBHUSX M TOCTYNKAaX MO OTHOUIECHUIO K >KUBOW MPUPOJIC, CBOEMY 370POBBIO U 3J0POBBIO OKPYKAIOIIUX;
CaMOCTOSTEIIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JCSITCIBHOCTh, BBIABIATh TPOOJEMBI, CTaBUTh M (HOPMYIHUPOBATH
coOCTBEHHBIC 3a/1a4u B 00pa30BaTEIbHOMN JACSITEIBHOCTH U KU3HEHHBIX CUTYAIUAX; CAMOCTOSTEILHO COCTABIIATH IJIaH PEIICHUS
po0JIeMbl ¢ YYETOM UMEIOIIHNXCS

peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHHI; 1aBaTh OLIEHKY HOBBIM CUTYaIIHSIM;

pacHIMpATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANIOUTEHUH; IeJaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh
ero, OpaTh OTBETCTBEHHOCTD

3a pEIICHHUE;
OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYIUIMH B Pa3HBIX 00JAaCTAX 3HAHUM, MOCTOSIHHO MOBBIIIATH
CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

AaBaTb OICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTD,



OLICHUBAaTh COOTBETCTBUE pE3yJbTATOB II€JIAM; BIAJACTh HABbIKAMU II03HABATEIBbHOM pEQIEKCMM KaK OCO3HaHUS
COBEpIIaeMbIX JCHCTBHI U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, MCIOIB30BaTh MPUEMBI PeIIeKCUH AJIs
OLICHKM CHUTyallud, BbIOOpa BEPHOIO pELIEHUS; YMETh OLEHUBAaTh PUCKH M CBOEBPEMEHHO INPUHUMATh PELICHHUS IO HUX
CHIDKEHHMIO; IPUHUMATh MOTUBBI M apPTYMEHTBI IPYTHUX IIPU aHAJIU3€E PE3YyJIbTATOB JAESITEIbHOCTH;

IlpunsiTue cedst M APyrux:
MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl APYTUX NPU aHAIU3E PE3YyJbTaTOB JEATEILHOCTH; MPU3HABATh CBOE MPABO U IPaBO
JApYrUuX Ha OIIMOKH; pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3HIIMH IPYTrOro YeJI0BeKa.

I[TPEAMETHBIE PE3VJIbTATDBI

[IpenMeTHble pe3yabTaThl OCBOCHUSA COJAEpKaHUS ydeOHoro mnpeamera «buonorus» Ha yriiyOnéHHOM ypOBHE
OpUEHTHUPOBaHbl Ha oOecrieueHre NpopuiIbHOro oOydeHHs oOydaromuxca Ouosnoruv. OHM BKIIOYAIOT: CELU(PUUECKUE IS
OMOJIOTHH HAayYHbBIE 3HAHUS, YMEHHUS U CIOCOOBI ACWCTBUN MO OCBOCHHIO, HHTEPIPETAIIMU U MpeoOpa30BaHUIO 3HAHUHN, BUIBI
JESITeIbHOCTH 10 MOJTYYEHHIO HOBBIX 3HAHUM M X MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAK)KE B PEAIbHBIX KMU3HEHHBIX
cutyarusx. [IpenMeTHbie pe3yabTaThl MPEICTABICHBI IO TOaM H3yUYSHUSI.

[IpeameTHbBIE pe3yIbTaThl OCBOCHHS YueOHOTO npeamera «buonorus» B 10 kiiacce JOKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU €CTECTBEHHO-
Hay4YHOUM KapTUHBI MUPA, B IO3HAHUHU 3aKOHOB MPUPOILI U PEIICHUHU MPOOJIEM pallMOHATBLHOTO MPUPOIOIIOIB30BaAHHUS, O BKIIAE
POCCHICKUX ¥ 3apYyOCKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH; BJIAJICHUE CUCTEMON OMOJIOTHYECKUX 3HAHUN, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOIINAE OWOJOTHYECKHE TEPMUHBI M TOHATHS (KH3Hb, KIJIETKa, OpraHu3M, MeTa0oJM3M, TOMEOCTa3,
CaMOpEryJIsiliis, CaMOBOCIPOU3BEICHHUE, HACIIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M pa3BUTHUE), OMOJIOTUYECKUE TEOPUHU
(keTouHast Teopus

T. llIBanna, M. llIneitnena, P. BupxoBa, xpomocomHas Teopust HacieacTBeHHOCTH T. Moprana), yuenus (H.. BaBunosa
— 0 TIEHTpax MHOTooOpa3uss W MPOUCXOXKACHHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB TEPBOTO



MOKOJICHUS, PACLICIUICHUs, YUCTOTHl TaMeT, HE3aBUCUMOTO HacieaoBaHus [. MeHaenss, TOMOJOTHYECKUX PSJIOB B
HaclencTBeHHOM n3MeHunBoctd H.M. BaBuiosa), npuHuIumbI

(KOMILJIEMEHTapHOCTH ); BIaICHUE OCHOBHBIMH METOJIAMU HAy4YHOrO IIO3HAHHUS, HCIOJIb3YEMBIX

B OWOJIOTHYECKUX HCCIICNOBAHUSIX JKUBBIX OOBEKTOB (OMUCaHWE, W3MEPEHHE, HAOII0JIeHNEe, JKCIIEPUMEHT), YMCHHE
BBIJICJISITh CYIIECTBEHHBIC NPU3HAKU: BUPYCOB, KIETOK MNPOKAPUOT M DYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, B TOM 4YHCJEe OakTepuid, rpUOOB, PACTCHUH, KUBOTHBIX M YEJIOBEKa, CTPOSHUS OPraHOB U CHCTEM OpPTaHOB
pacTeHuid, )KUBOTHBIX, YEJIOBEKA, MPOILIECCOB JKU3HEAECATECIBHOCTH, MPOTEKAIOIIMX B OpPraHU3Max pPACTEHHM, >KMBOTHBIX U
YeJIoBeKa, OMOJIOTMYECKUX MPOIECCOB: 0OMEHa BEIIECTB (METa00JIM3M), MPEeBPAICHHUS SHEPTUH, OPOKEHHS, aBTOTPO(HOrO U
reTepoTpo(HOr0 THUIIOB TNHUTaHUsS, (OTOCHMHTE3a W XEMOCHHTE3a, MHUTO03a, Meio3a, TraMeToreHesa, 3>MOpHOreHesa,
MOCTAMOPUOHAIBHOTO PAa3BUTHS, PA3MHOXKEHUS, WHAMBUIYAJIBLHOTO PAa3BUTHS OpraHu3Mma (OHTOT€HE3a), B3aUMOACHCTBUS
T'C€HOB, T'eTepOo3Hca, HMCKYCCTBEHHOTO OTOOpa; yMEHHE YCTAaHABIMBATH B3aMMOCBS3M MEXKJy OpPraHOMJaMHU KJIETKH W HX
(YHKIUAMH, CTPOCHUEM KJIETOK pPa3HbIX TKaHEW M WX (PYHKIUSIMHU, MEXIY OpraHaMd M CHUCTE€MaMU OpPraHOB Yy pPAaCTCHUH,
KUBOTHBIX U YEJIOBEKA M WX (PYHKIUSIMHU, MEXKIY CUCTEMaMH OPraHOB U UX (PYHKIMSIMHU, MEXKAY dTaraMu oOMEHa BEIIECTB,
dTarlaMM KJIETOYHOTO ITMKJIA M JKU3HCHHBIX ITMKIIOB OPraHW3MOB, 3TalaMU SMOPHOHAJIIBHOTO pAa3BUTHS, TEHOTHIIOM H
dbenotunom, peHoTunom u (paxkropamu cpeabl OOUTaAHUS; YMEHUE BBISBIATh OTIMUUTEIIbHBIC TTPU3HAKU KUBBIX CUCTEM, B TOM
yucie

pacTeHU, )KUBOTHBIX U YEJIOBEKA; YMEHUE UCTO0JIb30BAaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO
1M CHMBOJIMKY JUUIS JIOKAa3aTelbCTBA POJICTBA OPraHU3MOB PA3HBIX CHUCTEMAaTHUYECKHX TPYII;, YMEHHE peliaTh OMOJIOTHYECKHUe
3a7]a4¥, BBISIBIISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U

MEXIy HUCCIEAyeMbIMU OHOJOTHYECKUMHU TMPOIEeCCaMH U SBJICHUSMM, JIeJlaThb BBIBOABI M TPOTHO3BI HAa OCHOBAHUHU
MTOJTYYEHHBIX PE3YJIbTATOB; YMEHHE BBITIOJHSTH JJAOOPATOPHBIC U MPAKTUYECKHUE padOThI, COOJII0IaTh MpaBUia

npu pabore ¢ Yy4yeOHbIM U JIa0OpaTOPHBIM OOOpPYJAOBaHHWEM; YMEHHE BBIJIBUTATh TUIOTE3bl, MPOBEPATh HUX
AKCIIEPUMEHTAILHBIMU CPEACTBAMU, (POPMYJIUPYS II€JIb MCCIECNOBAaHUS, aHAIU3UPOBATh IMOJYyUYCHHBIE PE3yJIbTaThl U JI€TaTh
BBIBO/IbI; YMEHHUE Y4acTBOBaTh B YUEOHO-MCCIIEIOBATENIHCKONM padoTe MO OMOJIOrMH, SKOJOTMH U MEIUIIMHE, TPOBOJAMMON Ha



0a3e IIKOJLHBIX HaY4YHBIX 06IH€CTB, )41 HY6J'II/I‘-IHO MpCaACTABJIATh ITOJIYUYCHHBIC PC3YJIbTATBI HAd YUCHUYCCKHUX KOH(i)epeHHI/ISIX;
YMCHHC OICHUBATDL 3THYCCKUC ACIICKThI COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B 00y1acTH

OnoJIorNu u MCANTTMHBI (KJIOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OINIOJOTBOPCHUC,
HarpaBJICHHOC NU3MCHCHUC I'CHOMA U CO3JaHUC TPAHCTCHHBIX OpFaHI/IBMOB);

YMEHUE OCYUIECTBISATh OCO3HAaHHBIM BBIOOp Oynymiedl mnpodeccuoHaNbHON AEITeIbHOCTH B 00JacCTH  OMOJIOTHH,
MEJIUIIMHBI, OMOTEXHOJOTUM, BETEPUHAPUH, CEIHLCKOTO XO3SIMCTBA, MUIIEBOM MPOMBINIICHHOCTH, YINIYOIsTh MO3HABATEIbHBIN
WHTEpEC, HAMPABICHHBIN HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH MTPOodeccuu U MpOoA0IKEHIUE OMOIOTHIECKOTO 00pa30BaHUS
B OpraHu3alusaX CpeHEro Npo(ecCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC



No HanmenoBanne tem | KonnuectBo OcHOBHBIE BUBI IEATEIIBHOCTH
[IporpammHoO€e conepkanue
/n y4eOHOTro mpeameTa JacoB 00yUaronmxcs
1 | Tema «buoJiorusi Kak HAyKa»




1.1

buosnorus kak
KOMIUJICKCHAS] HAyKa M
KaK 4acTh
COBPEMEHHOI0
oOmecTBa

CoBpemeHHas OUOIOTHS —
KOMIUIEKCHas Hayka. Kpatkas
HCTOPHUSI PA3BUTHS OMOJIOTHH.
buonornyeckue Hayku U U3y4aemble
uMU TIpo0embl. OyHIaMEHTAIbHbIE,
MPUKJIAJIHBIC U TIOMCKOBBIC HAYUHbIC
HUCCIIENOBAHUS B OMOJIOTHH.
3HadyeHue OMoJIOruK B POPMHUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHON
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIC ¢ OMosoruel. 3HaueHue
OMOJIOTHY B MIPAKTUYECKON
NEATEIbHOCTH YeJI0OBEKa: METULIUHE,
CEJILCKOM XO03SMCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOIBI.

JdemoHcTpauumn

[loptpetsl: Apucrorens, Teodpacr,
K. JInnnen, X.b. Jlamapk, Y. /lapBun,
V. I'apgeu, I'. Menaens,

B.U. Bepnanckuit, N.I1. I1aBnos,

PackpriBath conepkanne TEPMUHOB U
MOHSATUM: HAYyYHOE MUPOBO33pPEHHUE,
Hay4YHas KapTHHA MHUPA, HAyYHBII
METO/I, TUIIOTEe3a, TEOPUSI, METOIbI
HCCIICIOBAHMS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO B POJIb
cpenu IpyruX €CTeCTBCHHBIX HAYK.
OneHMBaTh BKJIA]] OTCUECTBEHHBIX
Y4EHBIX B pa3BUTHE OMOJIOTHH.
OneHuBaTh poJIh OMOJIOTMYECKUX
OTKPBITUH W UCCIICIOBAHUIA B Pa3BUTHHU
HAyKW U IPAKTUICCKOMN ESITCIIBHOCTH
JIFOJICH.

[Tepeuncnare npodeccuu, CBSI3aHHBIE C
COBPEMEHHOM OMOJIOTHEH.

[IpuBOIUTH MPUMEPHI TPAKTUIECKOTO
WCIIOJIb30BaHUS IOCTHKEHUH OUOJIOTUH
B MEJIMIIMHE, CEJILCKOM XO3SIHCTBE,
IIPOMBIIIJICHHOCTH U OXPaHE TPHUPOIBI




N.U. MeunukoB, H.I1. BaBuos,

H.B. TumodeeB-PecoBckuid,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabaumpl B cxeMbl: «CBSI3b OMOJIOTHH C
JIPYTUMHU HayKamMmny, «Cucrtema
OMOJIOTUYECKHUX HAYK»

Hroro

4acoB I10 TEME 1

Tema «7KuBble cuCTeMbI M UX U3yYEeHHE




2.1

JKuBble cUCTEMBI U KX
CBOMCTBA

JKuBbIE cCUCTEMBI KaK MpeaMET
u3ydeHus 6uonoruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XMMUYECKOT O
COCTaBa, IUCKPETHOCTD U
L[ETIOCTHOCTB, CIIOKHOCTD U
YIOPSIAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOpraHU3aLusl,
CaMOBOCIIPOU3BECHUE,
pa3apaKUMOCThb, U3BMEHYUBOCTb, POCT
U pa3BUTHE.

JleMmoHcTpanuu

Tabauie! 1 cxeMmbl: «OCHOBHEIE
TIPU3HAKU KU3HW», « bHOJIOTHYECKHE
cucTeMbl», «CBOMCTBA JKUBOM
MaTEPUM

PackpsIBaTh cosiepkaHue TEPMUHOB U
TIOHATHI: ’KUBasi CUCTEMa, DJICMEHT,
MOJICUCTEMA, CTPYKTYpa; OTKPBITOCTb,
BBICOKAsl YIIOPSIZIOYEHHOCTb,
YIIPaBJISIEMOCTh, UEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTYpY U
CBOMCTBA JKUBBIX CUCTEM, OTJIIUYMS
XHMHUYECKOI0 COCTaBa 00BHEKTOB
KUBOU U HEKUBOU MPUPOJIBI, OOIITUI
MIPUHIIUIT KJIETOYHON OpTraHu3alyu
JKMBBIX CHCTEM.

CpaBHUBaTHL OOMEHHBIE MPOIIECCHl B
HEXKUBOW U )KUBOU MPUPO/IE;
PacKpbIBaTh CMBICI PEAKIIUM
MeTaboIM3Ma.

OOBICHATH MEXaHU3MBI
CaMOPETYJISILINY )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOTO YPOBHS,
pPacKpbIBaTh CyTh IPUHIIMAIIOB

MOJIOKUTEIIBHOU U OTPULATEIIBHOMN
00paTHOM CBSI3H.

AHaJIM3UPOBATh CBOMCTBA
CaMOBOCIIPOU3BEEHNUs, pOCTa U
pPa3BUTHUS OPraHU3MOB




2.2

YpoBHEBas
OpraHu3alus >KUBbIX
CUCTEM

YPpOBHU OpraHU3ALNH KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM,
TKAHEBbIN, OPTraHU3MEHHBIN,
NONYJIALIMOHHO-BUIOBOM,
3KOCUCTEMHBIN
(OuoreoreHOTHYECKUH ), OUOChHEPHBII.
[Tpouecchl, TPOUCXOIAIINE B JKUBBIX
cucremax. OCHOBHBIE IPU3HAKU
xuBoro. XKuznb kak popma
cyliecTBOBaHUs Marepun. Hayku,
W3YYaroIlIHe )KUBbIE CUCTEMBI Ha
Pa3HBIX YPOBHSX OpraHU3aIUU.
N3yueHune xkuBbIX cucteM. MeTo bl
Oouosiornyeckoi Hayku. HaGmronenue,
U3MEpEHUE, IKCIIEPUMEHT,
CHUCTEMATHU3ALUs, METAaHAIIN3.
[TonsTHE O 3aBUCUMON U HE3ABUCUMOU
nepeMeHHo. [imannpoBanue
skcnepuMeHnTa. [loctaHoBka u
npoBepka runote3. Hynesas runoresa.
[TonsiTrie BEIOOPKH U €&
JI0CTOBEpHOCTH. Pazopoc B
Ouosiornyeckux JaHHbIX. OreHka

PackpeiBath coqiepkaHue TEPMUHOB U
MOHSATUI: OOMEH BEUIECTB U
MIPEBpAILEHNE SHEPTUH,
CaMOBOCIIPOU3BEEHUE,
caMOperyJisius, pa3BUTHUE, )KU3Hb,
Hay4HbIN (PaKT, HAYUHBIA METO/,
npoOJieMa, TUIoTe3a, TEOpHsl, MPaBUIIO,
3aKOH.

[lepeuncnars NpU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHHU
OpraHu3ally )KUBBIX CUCTEM U METOBI
OMOJIOTMYECKUX UCCIIETOBAHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEepHbIE ISl KAKJIOTO YPOBHS
OpraHu3ally )KUBOTO.

Ha3piBaTh HayKu, U3y4aroliue >KMBbIe
CHUCTEMBI Ha Pa3HBIX YPOBHIX
OpraHHu3alni.

CpaBHUBATH MEXAY COOOI )KUBbIE
CHUCTEMBI Pa3HbIX YPOBHEN
OpraHu3alluy U MPOUCXOISIINE B HUX
MIPOIIECCHI.




JIOCTOBEPHOCTH IOJIYYEHHBIX
pe3ynbTaToB. [[pUUMHBI UCKaKEHUS
pe3yJIbTAaTOB 3KcIiepuMeHTa. [lousaTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun
TabyuLbl U CXEMBL: «Y POBHH

OpraHU3aliU KUBOW OPUPOIBD,
«CTpoeHne KUBOTHOM KIIETKHY,
«TkaHM KUBOTHBIX», «CUCTEMBI
OpPraHOB YEJIOBEYECKOT0 OPraHu3Ma,
«buoreornienos3y», «buochepar,
«MeTonbl n3ydeHus )KUBON
npupoas». OdopyaoBaHue:
nabopaTopHoe 000pyAO0BaHUE IS
IIPOBEICHUS HAOIIOICHUH, U3MEPECHUH,
skciepuMeHToB. [IpakTnyeckasi
padora

«Mcnonb30BaHUE PA3TUUYHBIX METOJOB
IIPU U3YUYEHHUH JKUBBIX CUCTEMY.

[Toka3bIBaTh pOJIb TUIIOTE3 U TEOPUN B
(bopMHUPOBAHUN €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA




Htoro yacoB 1o teme 2

3 Tema «buoJsiorust KJIeTKN»

3.1 | Ucropus OTKpHITUS U 1 Knetka — cTpykrypHOGYHKIMOHANbHAs | PackpeIBaTh cofepKaHUE TEPMHUHOB U
U3y4YECHHUs KIECTKU. €IMHHLIA )KUBOTO. HOHSATHI: KJIETKA, OpraHeIlbl,
Knerounas teopus VcTopust OTKPHITHS KIETKH. DYKapUOTHI, IPOKAPHOTHI, BUPYCBHI,

Pab6ots! P. I'yka, A. JIeBeHryka. IUTOJIOr s (KJICTOYHAs OHONOTHs),

KJICTOYHAsS TCOPHL.

Knerounas reopus (T. [lIBans,
XapakTepru3oBaTh OCHOBHBIE 3TAIIbI

M. Illneiinen, P. Bupxo). OcHOBHBIE







TMOJIOYKEHUSI COBPEMEHHOM KJIETOUYHOMN
TEOpHUH.

JdeMoHcTpaMu

[loptpetsl: P. I'yk, A. JIleBenryk, T.
[IIBanH, M. llIneiinen, P. Bupxos, K.
M. bap.

OobopynoBanmue: CBETOBOM
MHUKPOCKOIT; MUKpOTpenapaTsl
pacTUTENbHBIX, KUBOTHBIX u

6aKTepI/IaJ]I>HI>IX KJICTOK

Pa3BUTHS [IUTOJIOTUN KaK HAYKH U €&
oopMIICHUE B KIIETOYHYIO
OHOJIOTHIO.

Iloka3biBaTh BKJIA/T YUYEHBIX -
OMOJIOTOB B M3y4Y€HHUE KJIETOYHOTO
CTPOEHUSI OPTaHU3MOB.

[lepeuncasaTb OCHOBHBIE ITOJIOKEHUS
KJICTOYHOHN TEOPUH, OOBSICHSITH €€
poiib B GOPMUPOBAHUU
€CTECTBEHHOHAaYYHOW KapTUHbBI MUPA.
IIpuBOAUTE TOKA3aTENBCTBA POJICTBA
OpPraHU3MOB C UCIIOJIb30BaHUEM

TMOJIOKCHUM KJIIETOYHOM TEOPUU

3.2

MeTtonabl
MOJIEKYJISIPHON U
KJIETOYHOM OMOJIOTHHA

MeToapl MOJIEKYJIIPHOW U KIETOYHOU
OMOJIOTMU: MUKPOCKOIIHUS,
xpoMarorpadusi, 3aeKTpoopes, METOA
MEUEHBIX aTOMOB, AuddepeHImaIbHoe
HEeHTpUyTrUpOBaHUE,
KyJIbTUBUPOBAHUE KJIETOK.

H3yuenue gpuxcuposanHvlx Kiemox.
DIIEKTPOHHAS! MUKPOCKOIIHSI.
Kondghoxkanvnaa muxpockonus.
Bumanvhoe (npustcusnennoe) usyuerue
KAemoK.

JlemoHcTpanuu

PackpwiBath conepkaHue TEPMUHOB U
MOHATUM: MUKPOCKOIIMPOBAaHUE,
MIPUTOTOBJIEHUE CPE3OB,

g depeHuranbHOe OKpaIIMBaHNE,
xpomarorpadus, daeKTpodopes, MeToa
MEUEHBIX aTOMOB,
HEeHTPUGYTUPOBAHUE, METOJT KYJIbTYPHI
KJICTOK U TKaHEH, METO/I
pexomOuHanTHBIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3y4E€HUs )KUBOU NMPUPOJIBL. [ OTOBUTH
BpEMEHHbBIE

MHKpOINpenapaTsl, pacCCMaTpUBaTh UX




Tabnuis!l ¥ cxeMbl: «CBETOBOM

MUKPOCKOI», « DIIEKTPOHHBIH
MUKpOCKOI», «cTopus pa3BuTus
METO/10B MHUKPOCKOITHI.

OobopynoBanmue: CBETOBOM
MUKPOCKOIT; MUKpOTpenapaTsl
PACTUTEIIbHBIX, YKUBOTHBIX 17§

6aKTCpI/IaHBHBIX KJICTOK.

IIpakTnueckas padora«lizyuenne
METOJIOB KJIETOYHOHN OHOoJIorun
(xpomarorpadusi, anekTpodopes,
nuddepeHnranbHoe
nentpudyruposanue, [1LIP)»

B CBETOBOU MHUKPOCKOII 1 ACJIaTh
OIINCaHucC.

OOBsICHATH U COOJIIOAATH TTpaBUIIa
TEXHUKH MHKPOCKOITHPOBAHUS

HUroro

9aCoOB I10 TCMC

2

4

Tema «XumMHn4eckasi OpraHu3anus KIeTKH»




4.1

XHUMHUYECKUH COCTaB
KJIeTKku. Boma n
MHHEPAJIbHbIC
BEIISCTBA

XUMHUYECKHUM COCTaB KJIETKH. Makpo-
, MUKPO- Y YJIbTPAMHUKPOJJIEMEHTHI.
Bopa u €€ posib Kak pacTBOpUTES,
peareHTa, yuactTue B
CTPYKTYpHUPOBAHUU KIIETKH,
TeIUIoperyasauuu. MunepaibHbIe
BEILIECTBA KJIETKHU, UX OMOJOTHUYECKas
poib. POk KATHOHOB M aHHOHOB B
kietke. JdeMmoHcTpanumn

JlmarpaMMBL: «Pacnpenenenue
XUMHYCCKHX 2JIEMEHTOB B
HEXXUBOM IPUPOIL»,
«Pacnpenenenue

PackpriBath copepkaHue TEPMUHOB H
MIOHSITHIA: AJIEMEHThI-OMOTEHBI, JUIOJIb,
BOJIOPOHASI CBSI3b, TUAPOMUIHHOCTS,
ruaApoPoOHOCTh, Typrop,
MUHEpaJIbHBIC BEIIeCcTBa, OyepHbie
CUCTEMbI, aHHOHBI, KATHOHBI.
[lepeuncnarb 0cOOEHHOCTH
XUMHUYECKOTO COCTAaBA KIETKHU.
Paznmuyath Makpo-, MUKpO- 1
YIBTPAMHUKPOIJIEMEHTBI, BXOJISIIIIAC B
COCTaB KHBOTO M MIX POJIb B
OpraHusMme.

XapakTepu3oBaTh CTPOSHUE M CBOHCTBA




XUMHUYECKUX DJIEMEHTOB B KUBOU
PUPOICH.
Tabauue! u cxembl: «Ilepuognueckas

Ta6J'II/IHa XUMHWYCCKHUX 3JICMCHTOBY,
((CTpOGHI/Ie MOJICKYJIbI BOABD,

«Bemecma B COCTAaBC OPraHnu3MoOB»

BOJIbI; OOBSICHATH IPUUHHBI €€ 0COOBIX
CBOMCTB U (DyHKLIMU B KJIETKE.

[loka3bIBaTh poJib KATHOHOB U aHHOHOB
B 00€CIeUeHUH MPOIECCOB
KU3HEAESTEIbHOCTU (OCMOPETYJISIuS,
CO3/1aHH€ MEMOpPAHHOTO MOTEHIINAIA,
peryJsius paboThl OEIKOB), padOThHI
Oy(epHbIX cuCTEM.

VYcraHaBIMBaTh B3aUMOCBSI3b CTPOEHUS
1 (YHKIIMM HEOPTAaHUYECKUX BEIIECTB
KJICTKH




4.2

Opranuueckue
BEIIECTBA KJIETKH —
oenku

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nomumepsl. beaku.
AMMHOKHUCIIOTHBIH cocTaB OEIKOB.
CTpyKTyphl O€TTKOBOI MOJICKYJIBI.
[lepBruuHas cTpykrypa Oeika,
NenTUIHas CBs3b. BTopuuHas,

TPCTUYIHAA, YCTBCPTHUIHAA CTPYKTYPHEI.

Henatypanus. CBoiicTBa OEIKOB.
Kinaccuduxanus 0enKoB.
buonornueckue pyHKunu OEIKOB.

Ilpuoneot.
JleMmoHCcTpanumn
[Toptper: JI. [ToauHr.

Tabauue! u cxeMbl: «CTpoeHue
MOJIEKYJIbI O6enka», « CTpYKTypbl
OEJIKOBOW MOJICKYJIBI.

PackpbIBaTh cojfiep:kaHue TEPMUHOB U
MOHSITHI: MOHOMEPBI, TOJIMMEPHI, OETIOK
(IpoTeuH), NenTUa, aMUHOKUCIIOTA,
MENTUIHAS CBA3b, MOJUNENTH,
JeHaTypalus, peHaTypauus,
O0YIIsIpHBIE U PUOPUILIIPHBIE OCIIKH,
IIPUOHBI.

XapakTepuszoBaTh OCJIKHU, UX
CTPYKTYPHYIO OpPTaHU3aLUI0 U QYHKIUU
(cTpyKTypHasi, SHepreTudecKas,
CUTHaJIbHAs, PEryJIATOpHAs,
JBUraTelIbHAs, 3alUTHAs,
(bepMeHTaTUBHASA).

Ha3plBaTh XUMHUYECKHE OCHOBBI
(bopMHUPOBaHUS CTPYKTYp OEIKOBOM
MOJIEKYJIBI.




ObOopyaoBanme: XuMUYECKas MOCy1a
u obopynoBanue. JlaboparopHas
padora

«OO6HapyxeHHe OEIKOB C TOMOIIBIO
KayeCTBEHHBIX pEaKLUii»

[TpuBoUTE TIpUMEpPHI (GUOPHIITSIPHBIX,
rIIOOYISAPHBIX OETKOB.

BEBIONMHATE KaueCTBEHHBIE PEAKIUH

Ha OOHapy>KeHHE OEJIKOB B KJIETKE;

OOBSICHSTD MOTy4YEHHbIC
pE3yNbTATHI

4.3

Opranunueckue
BEIIIECTBA KJIETKU —
YTJIEBOIBI

YraeBoasl. MoHOCaxapuasl,
Jcaxapuibl, OJJMrocaxapubl U
nonucaxapuabl. OO miax
CTPOCHHS U (PU3UKO-XUMHUECKUE
CBOICTBA YIJI€BOJIOB. bromornyeckue
dbyHKIIUU yriaeBooB. leMoHCcTpanumn

Tabuuiibl U cxeMbl: «CTpOeHHE MOJIEKYJT

YTJIEBOJOBY

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHSATHUH: YTIEBOIBI, MOHOCAXAPH/IHI,
JUcaxapuIbl, OJIUTOCaXapU/Ibl,
nojMcaxapuibl, TJII0K03a, pudo3a,
J€30KCUpr003a, JIaKTO3a, MaJIbT03a,
caxapo3a, KpaxmaJ, TJINKOTCH,
LEJUTI0NI03A.

KiaccudgunmpoBats  yrieBoj bl

MO0 CTPOCHHUIO M TEPEUYHCIIATH

uX (QyHKIUH.

[TpuBOANTH MPUMEPHI PA3TUYHBIX
YTIIEBOJI0B (MOHOCAXapHUIOB,
TUCaxapuI0B, OJUTOCAXapHJIOB,
MOJIMCaXapHIOB)




4.4

Opranuyeckue
BEIIIECTBA KJIETKU —
JIUTIA]TBI

Jlutunpl. I'unpodunsHo-ruApOPOOHEBIE
cBoiicTBa. Knaccudukanus 1umnuaos.
Tpurnuuepunsl, pochonunuasl, BOCKH,
crepoubl. buonorndeckue GpyHkun
aununoB. OOmMe cBoicTBa
OMOJIOrHYECKUX MEMOpaH — TEKy4eCTb,
CHOCOOHOCTh K CAMO3aMbIKaHUIO,
MOJTyTIPOHHUIIAEMOCTb.

PackpeiBaTh copepkaHne TEPMUHOB
Y TIOHSITHI: JINITATBI, TPUTIIALICPUIBI,
dbochonmumnuibl, BOCKH, CTEPOU/IBI,
JUTIONIPOTEHHBI, TTUKOTHUITHIBI.
KiaccugunmpoBats TUnuabl 1Mo
CTPOEHHIO; XapaKTepU30BaTh UX
byHKIUN

JleMoHCcTpanumn

Tabmuiel ~ m cxembl:  «CtpoeHue
MOJIEKYJ JIMTTUOBY




4.5

HyxnenHnoBsie
KHCIIOThL. CTpoeHuE U
¢bynkiuu JIHK, PHK,
ATOD

Hyxkneunossie kucnorsl. JJHK u PHK.
CrtpoeHne HyKJIIEMHOBBIX KUCJIOT.
Hyxkneorunpl. [Ipunimn
KoMIuieMeHTapHocTu. [TpaBuio
Yapradda. Crpykrypa JHK — nBoitnas
cnupasib. MeCTOHaX0XKIEHHE U
ounonornyeckue pynkuuun JHK. Buasl
PHK. ®ynkuun PHK B kierke.
Crpoenune monekyinbl ATO.
Makposprudeckue CBI3u B MOJIEKYJIE
AT®. buonorunueckue pynkunu ATO.
BoccTraHOBiIEHHBIE TEPEHOCUHUKHU, UX
(GyHKUMHU B KIETKE. /[pyaue
HyKkaeozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2EeHOMUKU, MPAHCKPUNTNOMUKU,
NPOMeOMUKU.

JemMoHcTpanuu

[Toptpersl: /Ix. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panknun, @. CauHrep,
C. IIpy3unep.

Tabauips! u cxembl: «HyknenHoBble
KUCIOTB», « CTPOCHUE MOJIEKYJIbI
ATO».

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUM: 1€30KCUPUOOHYKIICUHOBAS
kuciota (JJHK), pubonyknennoBas
kuciora (PHK), nykieotun, HyKiIeo3u,
a30THUCTbIE OCHOBAHMSI, aICHUH, TYaHHH,
LWTO3UH, TAMUH, ypaiui,
KOMILIEMEHTapHbIE OCHOBaHUS,
afgenozuntpudocdar (ATD),
MaKpO3pruYecKas CBA3b,
CEKBEHHUPOBAHNE, TCHOMHUKA,
TPAHCKPUNTOMUKA, POTEOMHUKA.
XapakTepu3oBaTh, OMKUCHIBATH U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykineornaa JJHK u qoitHOM cinpaiin
JIHK, cexBenuposanue /IHK.
OnuceiBaTh nporiecc perumkannu JJTHK
B KJIETKE U HAa3bIBATh €0
OMOJIOrNYECKOEe 3HAYEHUE.
XapakrtepusoBath Gpynkiuu JTHK.
Pasznuuars ctpykrypy u pynkunn PHK.
OnuchIBaTh MPOIIECC TPAHCKPHUIIIINH.
CpaBHUBATh HYKJIEHHOBBIC KUCIOTHI
(JIHK u PHK).

XapakTepu3oBaTh 0COOEHHOCTH




Oo0opyaoBaHmne: XuMUYECKas MOCY/1a
u obopynoBanue. JlabopaTopHasi
padora

«MccnegoBanre HyKJIIEMHOBBIX KUCIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHbIX
OpTraHU3MOB»

ctpoenus u pynkuuu ATO.
DopMyIUpPOBaTh U OOBSICHIATH IPUHIIUI
KOMIUIEMEHTAPHOCTH U MIPaBUIIO

Yapraddoda

4.6 | MeTozbl CTPYKTYpHOU 1 CtpykTypHas OUOJIOTHS: PackpriBath conep:kaHue TEPMUHOB U
OunoJioruu omoxummuyeckue u Onopuznueckue MOHATUI: MOJICIIMPOBAHHUE,
UCCIIEOBAHUSI COCTAaBa U KOMIIBIOTEPHBIN Tu3aiiH. [lepeuncnsate
MPOCTPAHCTBEHHOU CTPYKTYPHI MIEPCIIEKTUBHbBIC HAMPABJICHUS
o6uomosnexyn. Moodenuposanue Hay4HBIX UCCIIEIOBAHUI B
cmpyKmypol u QyHKyuti OUOMOneKyn1 u | CTPYKTYpHOU OMOJIOTHH, paCKpbIBAThH
ux xomnaexcos. Komnvromepnutii WX 3HaUYCHHE I MEAUITUHBI U
OU3aUH U OP2aHU4eCKUull CUHmMe3 CEJIBCKOTO X0351CTBa
OUOMONEKYTL U UX HENPUPOOHBIX
aAHan0208
Htoro vacoB no teme 10
5 | Tema «Ctpoenne u GQyHKIUN KJIETKH»
5.1 | Tumsl KJIETOK. 1 THUIIBI KIETOK: 9yKapUOTHYECKAs U PackpsiBaTh coziep;kaHue TEPMUHOB U

[IpokapuoTnueckas
KJIETKA

MIPOKAPHOTHYCCKAS.
CTpyKTypHO(DYHKIIMOHAILHBIC
00pa3oBaHUs KJICTKH.

CrpoeHne npoKapruOTUUECKOMN KIIETKH.
Knerounas ctenka OakTepuit u apxeil.
Oco0eHHOCTH CTPOCHHUS

TIOHSTHI: MPOKAPUOTHYECKAs KIIETKa,
KJICTOYHAsl CTCHKA, MYPCHH,
dboToCUHTETUYECKHE MEMOpaHBI,
dbnaremuH.

XapaktepuzoBatb (GOpMy U pa3zMepbl
POKAPUOTHYECKUX KJICTOK;
(YHKIIMM TEHETHYECKOTO ammapara




reTepoTpodHOi U aBTOTpOdHOM IPOKApPUOT.

IIPOKAPUOTUYECKUX KIETOK. Mecto u| OmnmceiBaTh rporecc
POJIb MTPOKAPHOT B OMOLIEHO3aX. CIOpOOOpa30BaHus, OTMEYaTb €ro
JleMOHCTpAIMH 3HAYCHHUE JUISL BBDKMBAHUS

Tabnuiel u cxembl: «CTpoeHHE OaxTepuii P YXyAIICHUH YCTOBHH

AYKapUOTUYECKOU KIEeTKW», «CTpoeHue

MPOKAPHUOTUYECKON KIIETKM» OnucpiBaTh Pa3sMHOKCHUC
npokapuot. O1eHUBaTh MECTO U POJIb

MPOKapHOT B OMOLIEHO3aX

CYILIECTBOBAHMS.




5.2

Crpoenue
AYKAPUOTUYECKOMN
KJIETKH.
[ToBEepXHOCTHBIN
arnmapar KJIETKA

Crtpoenue 1 QyHKIIMOHUPOBAHUE
YKApUOTHYECKOMN KIETKHU.
[Tnazmatuueckas memOpaHa
(mnazmanemma). CTpykTypa
I1a3MaTHYECKO MEMOpPaHBbI.
TpaHcnopt BelecTs yepes
I1a3MaTHYECKYI0 MEMOpaHy:
naccuBHbIU (MU y3us, 00ery€éHHas
muddy3ust), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIN aKTUBHBIN TPAHCIIOPT).
[TorynpoHUIIaeMOCTh MEMOpPaHBI.
PaboTa Hatpuii-kaqueBoro Hacoca.
DHJIONUTO3: MTUHOITUTO3, (DaroIuTo3.
Oxk3o1uTo3. Knerounas creHka.
CrpykTypa u (yHKIHMH KIETOYHOU
CTEHKU pacTeHul, rpuooB.
JleMoHCcTpauumn

Tabauue! u cxeMbl: «CTpoeHue
YKapUOTHUYECKOH KIeTKH», «CTpoeHue

PackpbiBath copep:kaHue TEPMUHOB U
MOHATUM: TUIa3MaTHYeCcKasi MeMOpaHa
(ma3manemma), JKUJIKOCTHO-MO3anIHAs
MOJIEIb, MEMOpaHHBIE OCJIKU
(nepudepuyeckrie, UHTETPAIbHBIE),
TIIMKOKAIMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLMUTO3,
(darouuTo3, MUHOIMTO3, FK30LUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTU
CTpOeHMSI U (PYHKLIUHU DYKapUOTUUECKOM
KJIETKH; TPAHCIIOPT BEILIECTB Yepe3
MJIa3MaTHYECKYI0 MeMOpaHy:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OenKoB-KaHAJIOB; padoTy
HATpUN-KaJIMEeBOr0 HAcOCa; CTPYKTYpPY
U QYHKIMH KJIETOYHON CTEHKH
pacTeHui u rpudoB




KUBOTHOU KJIETKN», « CTpOCHUE
PaACTUTENBHOU KIIETKI.

ObOopyaoBaHmne: CBETOBOM
MHKPOCKOIT; MUKPOTIPENapaThl
PACTUTEIIBHBIX, )KUBOTHBIX KJIETOK.
IIpakTnueckas padora «3yuenue
CBOMCTB KJIETOUHONU MEMOpaHbD»




5.3

[MuTtonnasma u e€
OpTraHOUbI

[Mutomnna3ma. Iluto3ois. LluTockemnerT.
JIBrokeHue 1uToria3Mpl. OpraHou bl
kieTku. OTHOMEMOpPaHHBIC OPTAHOMIBI
KJICTKH: DHIOIIJIa3MaTHIECKas CETh
(BIIC), annapat I'onbaKu, TU30COMBI,
UX CTpOCHHE U GyHKIIMH. B3auMoCBs3b

OIIHOMGM6paHHBIX OpraHon 0B KIJICTKH.

CrpoeHue rpaHyIsIpHOrO PETUKYIyMa.

Mexanuszm nanpaenenus 6e1xkos 6
IIIC. CuHTe3 pacTBOPUMBIX OCIIKOB.
CuHre3 KJ1eToYHbIX MeMOpaH. [ naakuit
(arpaHysipHBIN) SHI0IIIIA3MATUYECKUI
petukynyM. CekpetopHast GyHKIIHS
anmapara ['onbxu. Moouguxayus
benkos 6 annapame I o1v0dicu.
Copmuposka benxoe 6 annapame
Tonb0orcu. TpaHCTIOPT BELIECTB B
KJIeTKe. Bakyosn pacTUTENbHBIX
kietok. Knerounsnii cok. Typrop.

PackpwiBath conepkaHue TEPMUHOB U
MOHSATUH: TUTOIIa3Ma, [IUTO30JIb,
IUTOCKEJIET, KOMIapPTMEHTHI,
OpPTaHOU/IbI, SHJIOIIIA3MaTHYECKAs CETh
(BIIC), anmapat ['onbaxKu, TM30COMBI,
BaKyO0JIb, pPUOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MIEPOKCHCOMBI, KIIETOYHBIN COK, Typrop,
MUTOXOHJPHH, KPUCTHI, TUTACTHIBI,
XPOMOTIIIACTHI, JIEHKOIIACTHI,
XJIOPOILJIACThI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTaMeJuIa.

XapaxkTepu3oBaTh IUTOIIA3MY
AYKAPUOTUYECKOM KIIETKH;
KJIACCU(DHUITMPOBATH OPTAaHOUBI B
3aBUCUMOCTH OT OCOOCHHOCTEHN X
cTpoeHus (0JTHOMEMOpaHHBIE,
JIByMEMOpaHHbIC, HEMEMOpPAHHbIC);
OMKCHIBATH (PYHKITUU KaXKOTO




[ToryaBTOHOMHBIE OpPTaHOUIBI KJICTKH:
MUTOXOHPUH, TJIACTHU/IBIL.
Ilpoucxoorcoenue mumoxouoputi

u naacmud. Cumbuocenes

(K.C. Mepeoickosckuit, JI. Mapaynuc).
Crtpoenue v PyHKIIUU MUTOXOHAPUI U
mactua. [lepBuyaHbie, BTOPUYHbBIC U
CJIOHBIE TIACTUIBI
(hOTOCUHTE3UPYIOIIUX DYKAPHOT.
XoponiaacTsl, XpOMOILIACTHI,
JIEMKOIUIACTHI BBICIINX PACTEHUN.

JeMoHcTpanuu
[optpetsl: K. C. MepexxKOoBCKUH,
JI. Maprynuc.

Tabauue! u cxembl: «CTpoeHue
IYKAPUOTUYECKOUN KIIETKN», «CTpoeHue

KUBOTHOM KJIETKN», « CTpoeHUE
pPaCTUTENBHOU KIIETKN», «CTpoeHue
MUTOXOHAPUN.
O0opynoBaHmMe:CBETOBOM MHUKPOCKOIT;
MHUKpoOnpenapaTsl PaCTUTEIIbHBIX,
KUBOTHBIX KieToK. IIpakTuyeckasn
padora

«I/I3yquHe JABHXKCHUS TUTOIIIA3MBbI

opraHona B KJICTKC.

OOBSICHATH COOBITHS, CBSI3aHHBIC C
BHYTPHKJICTOYHBIM THUIIICBAPCHUEM,
€ro 3HaueHue ISl OpraHu3Ma.
OTtMeuaTh 3HaYCHHUE [IUTOCKEIIETA;
XapaKTEPHU30BaTh €T0 DICMECHTHI
(MUKPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MPOMEXKYTOUYHBIE (DUITAMEHTBI), UX
POJIb B KU3HEESITEIILHOCTH KIETOK U
TKaHE




B PACTUTEIIbHBIX
KieTkax».Jlaboparopuas padora

«HccnenoBanue mia3zMolin3a




" ICTIa3MOJIN3a B PACTUTCIIbHBIX
KIJIICTKax»

5.4

HememOpanHbie
OpraHOM]IbI KJIETKU

HememOpaHHbIe OpraHOMbI KIETKU
Crpoenue v PyHKIIUU HEMEMOPaHHBIX
OpPraHOU/I0B KJIETKU. PUOOCOMBI.
IIpomescymounvie ghunamenmol.
MukpodunameHTsl. AKmuHogvle
Muxpoghunramermol. MblllieqHbIC
KJICTKU. AKMUHOBblE KOMHOHEHMbL
HeMblUUEUHbIX KIeMOK.
MukpoTtpy6ouku. KieTounsiii HEHTP.
CTtpoeHue 1 IBIKEHHUE KTYTUKOB U
pecHu4eK. MukpoTpyooUuKu
uuToruiasMel. LlenTpuons. benku,
accoyuuposanHvle ¢
MUKpogurameHmamu u

muxpompyboukamu. Momopnule benxu.

JdemoHcTpanuu

Ta6mwmie u cxeMbl: « CTpOCHHE
KUBOTHOM KJIETKN», «CTpoeHue
PACTUTEIBLHOU KIJIETKU

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
NOHATUI: prubocoMa, MOJINCOMA,
MUKPOTPYOOUKH, TYOYJIMH, KJIETOUHbIN
HEHTp (LIEHTpOocOoMa), LIEHTPUOIIH,
HeHTpocdepa, KIyTUKH, PECHUUKH,
0a3abHOE TEJbIIE.

XapakTepu3oBaTh HEMEMOpPAHHbBIC
OpraHOMJIbI KJIETKHU, UX CTPOCHHE U
dbyHKIIUN




5.5

Crpoenuie u PyHKIIUU
anpa

Anpo. Obomnouka siapa, XpoMaTHH,
KapuoIuia3Ma, IpbIKu, UX
cTpoeHue u GyHKIUU. SepHbIi
OEJIKOBBIA MaTPUKC.
[IpocTpaHCTBEHHOE PACIIONOKEHUE
XpOMOCOM B UHTep(ha3HOM spe.

PackpeiBaTh copepkaHre TEPMHUHOB 1
MOHATUH: AP0, AAEPHASI 000JIOUKA,
SZIEPHBIE TOPHI, HYKJICOTIa3Ma
(kapuoria3ma), FeHOM, XpOMaTHH,
YXpOMaTHH, FeTePOXPOMATHH,
AJPBILIKO, XPOMOCOMBI, IEHTPOMEpA,

Dyxpomamun u 2emepoxpomMamuH.
benku xpomMaTuHa — TUCTOHBI.
Jlunamuka sa0epHoti 060104KU 8
mumose. Aoepuvlii mpancnopm.
Knerounslie BKItOUECHUA.

JdemoHcTpanuun

Tabauibl 1 cXeMbl: «Sapo»

KHHETOXOP, KJIETOYHbIEC BKIFOUCHHSI.
XapakTepu3oBaTh KJIETOYHOE SAPO Kak
LUEHTp yIpaBJICHUS
KUBHEACATEITbHOCTBIO KIIETKH;
TEHETUYECKUH ammapar KIeTOK
JYKapUOT, CTPOCHUE U QYHKIIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI A7Ipa U UX
B3aUMOCBSI3b C OPraHOUIaAMHU
UTOIIa3MbI




5.6. | CpaBHuTENBbHAS
XapaKTEPUCTHKA

KJIETOK 3yKapHOT

CpaBHHTENbHAS XapaKTEPUCTHKA
KJIETOK SYKapHOT (PaCTUTEIHHOM,
YKUBOTHOM, TPUOHOM).
JdeMoHcTpanuu

Tabnauub! 1 cxeMbl: «CTpoeHue

BYKapI/IOTI/IIIGCKOI?I KIJIICTKI»,

«CTpoeHue KUBOTHOW KIIETKWY,
«CtpoeHue pacTUTEIBLHON KIETKI.
O0opyaoBanme: CBETOBOU
MHUKPOCKOI; MUKPOTpEeNapaTshl
PACTUTEIIbHBIX, JKUBOTHBIX KJIETOK.
JlabopaTopHasi padora «/3yuyeHue
CTPOEHUS KIIETOK Pa3TUYHBIX
OpraHU3MOB»

XapakTepru30BaTh TUIIbI KJIETOK
AYKapUOT: pacTUTENIbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEX]ly COOOH CTPOEHHE U
KHU3HECSITEIbHOCTD
9YKapUOTHUYECKUX KJIETOK U POJIb
IPOKapHUOT B OMOLIEHO3aX

HToro yacos 1o TemMe

6 | Tema «O0MeH BelecTB U NMpeBpallleHHe JHEPTIUH B KJIETKe»




6.1

OOMeH BEIECTB —
MeTa00JIN3M

AccUMWIALMS U TUCCUMUWIIALINAS — JIBE
CTOpPOHBI MeTabosu3ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(DHBIN U
rerepoTpodHbIN. YdacTue KHCIopoaa
B 0OMEHHBIX IIpOLIECCax.
DHepreTuuecKoe 00ecrneyeHrne KIETKU:
npeBpaieHue ATD B 0OMEHHBIX
nporeccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTtabonm3ma. DepMeHThI, UX
CTpPOEHHUE, CBOMCTBA U MEXAHU3M
nevictBus. Kopepmentsl. OTnnuns
(hepMEHTOB OT HEOPTraHUYCCKHUX
KaTaJIu3aTopoB. belKu-akTUBaTOPHI U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTU (DEPMEHTATUBHBIX PEAKIINI
OT Pa3NIUYHbIX (PAKTOPOB.

JemMoHcTpanuu

Tabumibl B cXxeMbl: «POTOCHHTESY,
«IHEPreTUYECKUil OOMEHY,

«buocunTes 6enka», «CTpoeHue
dbepmenTa», « XeMOCHHTE3Y.
O6opynoBaHme: CBETOBOW MUKPOCKOITL;
00OpyI0BaHUE JJIsI TPUTOTOBIICHUS
MIOCTOSTHHBIX M BPEMEHHBIX

PackpreiBaTh coaep:kaHne TEPMHUHOB H
MOHSATHI: 0OMEH BEIIECTB
(MeTaboJIn3M), aCCUMIIISIITUS
(ana0oM3M), WU TJIACTUYCCKUI
0OMEH, TUCCUMUJISALINS (KaTaOOIU3M),
WJIM DHEPreTUYeCKUi OOMEH,
aBTOTPO(bI, reTepoTpOodbl, aHaIPOOHI,
a’po0bl, (hepMEHTHI, AKTUBHBIH
LEHTp, CyOCTpaTHas CIEU(PUIHOCTD,
Ko(epMeHThI, OETKU-aKTUBATOPHI U
O0enku-uHruouTopsl. Ilepeuncnsate
OCOOEHHOCTH TIACTUYECKOTO U
DHEPTEeTUYECKOTO OOMEHA B KIIETKE;
yCTaHaBJIMBATh B3aUMOCBSI3b MEXTY
MJIACTHYECKUM U DHEPTETHICCKUM
oOMeHoM. Paznuuate TUIIBI 0OMEHa
BEILECTB: aBTOTPOQPHBIN U
rerepoTpodubIii. [lokazpiBaTh poiib
KHCIIOpOJia B OOMEHHBIX MPoIieccax.
CxeMaTnyecku n300paxkaTh CTPOCHHE

dbepmenTa.

Otnmruath pepMeHTHI
OT HEOPraHWYECKHX KaTaju3aTOpPOB H

ONPENENATh UX POJIb

B (DYHKIIMOHUPOBAHHUHU KUBBIX CUCTEM,




MUKPOIPEnapaToB.




JlaboparopHnas padora «/3yuenue
KATAJIMTUYECKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WIN
karanasbl)y». Jlaboparopnast padora
«3yuenune GpepMeHTaTUBHOTO
paciuieIuIeHus IepoKCUIa BOIOPOJa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

B MPOMBIIICHHOCTH, B MEJIUIIUHE, B
MMOBCEIHEBHOM KU3HU YEI0BEKA.
CTaBUTh SKCIIEPUMEHT I10
BBISIBJICHHIO KaTAJIMTUUYCCKOU
AKTUBHOCTH MEPOKCHUA3bI, AMHUJIA3HI,
OOBSICHATD MOJTYyUYCHHBIC PE3YJIbTAThI




6.2

ABTOTpO(DHBINA THIT
oOMeHa BEIIECTB.
doTtocHuHTE3

[lepBU4YHBINA CHHTE3 OPTaHUYECKUX
BEILIECTB B KJIeTKE. POTOCUHTES.
AHOKCU2eHHbIU U OKCUSEHHBIU
gdomocunmes y bakmepuil.
Csemocobuparowue nuemeHmol u
nUeMeHmbl PeaKyuoHHO20 YeHmpa.
Ponp xsopormiactoB B mpouecce
dborocunTeza. CpeToBas u
TeMHOBas (pazpl. PomoovixaHue,
Cs-, C4- u CAM-munwi
gdomocunmesa.

[IponykTUBHOCTH (POTOCUHTESA.
Bnusnaue paznuyHbix GakTOpoB Ha
CKOPOCTb (poTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

JleMoHCcTpauumn

IToptpersl: /Ix. [Tpuctim,
K. A. Tumupszes.

Ta6111/1u51 U cXeMbl: «DOTOCHUHTE3)

PackppiBath copepkanne TEPMHUHOB H
MOHATUM: HOTOCUHTE3, (Pa3bl
dboTocuHTEe3a (CBETOBAasI, TEMHOBAs ),
dboTonus, pochopmmpoBanue, UK
KaneBuna, HAJI®D+ (nepenocunk
BOJIOPO/JIA).

XapakTepu3oBaTh MIACTUYECKUN 0OMEH
Kak dTall o01ero oOMeHa BEIECTB;
coObITHs (POTOCHHTE3A (PEaAKINH
CBETOBOI M TEMHOBOH (ha3); poib
XJIOPOTIACTOB B MPOIIECCE
(doTocuHTE3A.

BbIABIATH IPUYNHHO-CIIECTBEHHBIE
CBS3U MEK1y IIOTJIOLICHUEM COJTHEYHOMN
SHEPrUM XJIOPO(UIIIOM U CUHTE30M
Mosekyn ATO.

CpaBHI/IBaTI) HCXOAHBIC BCIICCTBA,
KOHCYHBIC ITPOAYKTHI U YCIIOBUA




MPOTEKAHUS PEAKIIMI CBETOBOM U
TeMHOBOH (ha3 poTocuHTe3A.
YcraHaBaMBaTh B3AMMOCBS3b MEKY
(OTOCUHTE30M U JIBIXaHUEM; CBETOBOM
¥ TEMHOBOH peakuusaMu (HOTOCHHTE3A.
OnenuBaTh 3HaueHNE (OTOCUHTE3A
U JKU3HU Ha 3eMiie

6.3

ABTOTpO(HBII THIT
oOMeHa BEIIECTB.
XEMOCHHTES

XemocuHtes. PaznooOpaszue
OpraHU3MOB-XEMOCUHTETHUKOB:
HUTPpUPUIIUPYIONIHE OaKTEpUH,
xKene300aKkTepun, cepoOaKTepuu,
BOJIOPOJIHBIC OaKTEepHH. 3HAUCHUE
XEMOCHHTE3a.

JleMmoHCcTpauumn

IToptpersl: C. H. Bunorpanckui, I
A. 3aBap3uH.

Tabumubl B cxeMbl: «POTOCHHTESY,

«XEeMOCUHTE3»

JlaGopaTopHuasi padora
«CpaBHeHue mpoleccoB (POTOCUHTE3a U
XEMOCHHTE3a»

PackpeiBaTh coaep:kaHue TEPMHUHOB U
IIOHATHN: XEMOCUHTE3.

OOBACHUTH CYLTHOCTh XEMOCHHTE3A,
pacKphIBaTh €ro 3HaUEHUE B Ouocdepe.
[IpuBOINTH MpUMEPHI
XEMOCHHTE3UPYIOIINX OaKTepuit
(auTpuduIMpyronme 6akTepuu,
&Kesne3z00aKkTepuu, cepoOaKTepuu,
BOJIOPOJIHbIE OAKTEpUN) U
XapaKTepU30BaTh UX
KU3HENIEATEIbHOCTD.

CocTaBisaTh ypaBHEHHUS peakUund
XEMOCHHTE3A.

CpaBHUBATH XEMOCUHTE3 C
(hOoTOCHHTE30M




6.4 | DHepreruyeckuii AHa3poOHbIe OpraHu3Mbl. Busl PackpeiBaTh conep:kaHue TEPMUHOB U
oOMeH — Opoxxenus. [IpogyKTel OpOKEHUS U UX | TOHSTHIA: 3TAIbl SHEPreTUUECKOTO
JACCUMUISIUS HCIIOJIb30BaHUE YETOBEKOM. oOMeHa — OJITOTOBUTEIHHBIMH,

AHa3poOHbIE MUKPOOPTaHU3MBbI KaKk
00BEKTH OMOTEXHOJIOTHH U

OCCKHMCIOPOIHBIN (aHAIPOOHBIH ),
KHCJIOPOJHBIN (a3pOOHBII); IITMKOJIN3,




BO30YIUTETN 0oJie3HeE.
AspoOHBIE OpraHU3MBl.
DTansl SHEPIeTUYECKOTO
oOMeHa.

IToaroroBurenbHbIN dTall. I mTUKOIN3 —
OECKUCTIOPOIHOE pacllIeIIeHHe
TJIFOKO3BI.

buonorudeckoe okucieHue, Uiu
KJIETOYHOE AbixaHue. Posb
MHTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCITICHUSI.
[Muknnueckue peakuumu.
OxucnurensHoe GocopuarpoBanue.
DHepeuss MemopanHo2o epaduenma
npomonos. Cunmes AT®: paboma
npomonHou ATD-cunmasei.
[IpeumymiecTBa a3poOHOTO My TH
oOMEHa BEILIECTB Mepe]] aHa3POOHBIM.
D} hHeKTUBHOCTH YPHEPTETUUECKOTO

oOMeHa.

JlemoHcTpanuu

IToptpetsl: B. A. DHrenasrapar,
I1. Mutuenn.

Tabauibl 1 cxeMbl: « IHEPTETUUECKHIMA

o0OMeEn).

OpokeHune, OMOJIOrMYeCKOe OKUCIICHNE
(mprxanwme), ki Kpeoca,
OKHUCHUTENbHOE (hoChOpHINpPOBAHUE,
MPOTOHHBIN TPaJIMEeHT, TPOTOHHAS
AT®-cunTa3a.

[lepeuncnsaTb ocoGeHHOCTH
HYHEPreTHUECKOro oOMeHa B KJIETKE.
OnuceIBaTh 3Tanbl SHEPTETUYECKOTO
oOMeHa (MOArOTOBUTENbHBIH,
OECKUCIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapakTepu3oBaTh peaKIMH TITUKOIN3a,
OpOKEeHUSI, KJIETOYHOT'O JbIXaHUS.
VYcTaHaBnuBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIM30M, KJIETOYHBIM JIbIXaHUEM U
cuHTe30M Mosiekysn ATO.

CocrtaBnsTh YpaBHEHUS
OCHOBHBIX HTANoB
DHEPreTUYECKOro oOMeHa B
KJIETKE.

PaccunThIBaTh SHEPreTUYECKYIO
() PEKTUBHOCTD IIUKOJIU3A U
OMOJIOrMYECKOr0 OKUCIICHUS.
Ha3zpiBaTh UCXOIHBIC
BEIIECTBA,KOHEUHbIE TPOAYKTHI U




JlabopaTtopHas paGora YCJIOBUS POTEKAHUS PEAKIIUI
«CpaBHeHHE IIPOLIECCOB OPOKEHUS U HHEPreTUUECKOro oOMeHa.
JUBIXaHUSD) CpaBHHBaTh YHEPTETUYECKYIO




3¢ (PEeKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOIHOTO 3TAIOB KOHCUHBIC
IIPOAYKTHI M YCIIOBUS TPOTEKAHUS
peaKIuii SHEPreTHIECKOr0 0OMEHa
SHEPIreTUIECKOro OOMEeHa

Hroro

4aCcoB [0 TEME 9

7

Tema «HacaeacrBenHass uHgpopManus U peaju3anus eé B KJIETKe»




7.1

PGaKHI/II/I MaTpHUYIHOI'O
CHHTC3a

Peakuyn maTpu4HOro cuHTE3a.
[TpuHIMTT KOMIUIEMEHTAPHOCTH B
pEaKUMSAX MATPUYHOTO CHHTE3A.
Peanuzanusg HaciaeacTBeHHOU
uHpopManuu. I'eHeTHYEeCKU KOJI, €T0
cBorcTBa. TpaHCcKkpunus —
matpuuHbiil cuate3 PHK. [Tpunuumnst
TPAHCKPHUIIIUU: KOMIUIEMEHTAPHOCTD,
AHTUNAPAJUIETBbHOCTb,
acuMMeETpU4HOCTb. Co3pesaHue
mampuunvix PHK 6
IYKAPUOMUYECKOU KemKe.
Hexooupyrowue PHK.

JdemoHcTpanuun

[Hoptper: H. K. KoJb1ios.
Tabauusl 1 cxembl: «brnocuuTes
Oenkay, «I'eHeTHYECKHIT KO

PackpsiBaTh coziep:kaHne TEPMUHOB U
MOHSATUM: TeH, TEHEeTUYCCKUI KO/,
KOJIOH (TPHILIET), CTOI-KO/IOHBI,
MaTpulia, MATPUYHBINA CUHTE3,
tpanckpuniusa, PHK-nmonmumepasa,
IIPOMOTOP, CIUIAUCUHT, UHTPOH, DK30H.
XapakTepu3oBaTh PEAKIIUU MATPUUHOTO
CHUHTE3a, CBOMCTBA TEHETUYECKOTO
koJia. OnuChIBaTh ATAIbl TPAHCKPHUIILIUU
Y TPAHCJISIMN; YCTAHABJINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKINl B
KJIETKE; CXEMaTUYECKU U300paxkaTh
MaTpPUYHBIE PEaKINHU TPAHCKPUIILIUY U
TPaHCIISILIUAM.

Pewate 6nosiornueckue 3aga4n Ha
OIPEAEIICHHUE TIOCIEN0BATEIBHOCTH
nykiaeotunoB JJHK n MPHK, npumenss
3HAHUA O PEAKIUSAX MATPUUHOTO
CHUHTE3a, TCHETUYECKOM KOJE, TPUHLIUIIE
KOMIIJIEMEHTAPHOCTH




7.2

CuHres Oenka

Tpancuanusa u e€ sranbl. Y4acTtue
tpancnopTHeiXx PHK B 6nocunTese

oeinka. YcioBusa OnocrHTesa Oeka.

Konnposanne amuHOKHCIOT. Pomb
pubocom B GuocuHTE3€ OeKa.
JlemoHcTpanuu

Tabauusl 1 cxeMmbl: «brnocuuTes
Oenkay, «I eHeTHUeCKHUi KO

PackpeiBaTh cojiepkaHue TEPMHHOB
Y TOHSATHUI: TPAHCISALNS, aHTUKOJIOH,
TPHK, amunoanun-TPHK-cunTerasa
(komaza), noupudocoma
(momucoma). XapakTepru3oBaTh
CBOMCTBA '€HETHYECKOTO KOJIa.
OnuchIBaTh ATAIbl TPAHCISIIUN U
CXEMaTUYECKHU U300paxkaTh MaTPUUHBIE
PEAKLIUM TPAHCIIALUH.

Pemrate Omostornyeckue 3aj1aud Ha
onpeaeneHne anTukogoHoB TPHK,
MOCJIEIOBATSIBHOCTH AMUHOKHUCIIOT

B MOJIEKYJie OejIKa, MPUMEHSISl 3HaHUS
0 peakIUsIX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJE, MPUHITUTIC
KOMIUIEMEHTApHOCTHU




7.3

MexaHu3MBbI
AKCIIPECCHU TE€HOB

CospemenHvie npedcmasieHus o
cmpoenuu 2enog. Opranu3anus
TeHOMa Y IPOKAPUOT 1

ayKapuoT. Perymsmus
aKTUBHOCTU T€HOB Y IIPOKAPHUOT.
['unote3a onepona (d. XKakoo,
K. Mano).

MonexynapHuvle mexanuzmul
aKcnpeccuu eenos y aykapuom. Ponw
XpomMamuHa 6 pezyasayuu pabomol
eenos. Perymsius 0OMEHHBIX
MIPOIIECCOB B KJIETKE.

Kierounslit romeocTas.

PackpeiBaTh conep:kaHue TEPMUHOB U
IIOHSATHM: OIIEPATOP, OTIEPOH,
CTPYKTYpPHBIE T€HBI, IPOMOTOD,
perpeccop.

OnuceIBaTh CTPYKTYpYy reHOMA
MIPOKAPUOT; XapaKTepU30BaTh padoTy
WHYIIUOEIBLHOTO U PenpeccuOenbHOro
OIlEpOHa.

Boiensars CTPYKTYPHYIO u
PEryJIATOPHBIE 4acTu reHa
sykapuoT. CpaBHMBATH MPOLECCHI
HKCIIPECCUU

JleMmoHCcTpauumn

Tabymibel B cxeMbl: «bHOoCHHTE3 OeKay,
«["eneTnueckuii Kom»

T'CHOB y MPOKAPHUOT U DYKApHOT.
XapakTepru30BaTh TMIIOTE3Y OMEPOHa
(d. Kako0, XK. Mano).

OnuceiBaTh MEXaHHM3M  TOJCPKAHHMS
KJISTOYHOT'O TOMEOCTa3a




7.4

OCHOBBI BUPYCOJIOTUH.
HNudopmanmonHast
ounomnorus

Bupycer — HekeTouHbIE (POPMBI )KU3HU
1 obsiMratHeie napa3uThl. CTpoeHHE
MIPOCTBIX U CJIOKHBIX BUPYCOB,
PETPOBUPYCOB, OaKkTepruodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-cooepaicawux supycos,
baxmepuogacos. Obpamnas
MPAHCKPUNYUs, peeepmasd, uHmezpasd.
BupycHsbie 3a001eBaHus YeI0BeKa,
*)uBOTHBIX, pacternid. CITMJI, COVID-
19, conmanbHbIe 1 MEIUITMHCKHUE
npoOsieMbl. buoungopmamuxa:
uHme2payus u aHaiu3 6oabuux
Mmaccusos («bigdatay) cmpykmypnovix
OUONIOCUYECKUX OAHHBIX.
Hanomexnonozuu 6 buonocuu u
meduyune. Ilpoepammupyemvie
dyukyuu 6enxos. Cnocobwvt 0ocmasku
JleKapcma.

JdemMoHcTpanuu
IToprper: /1. 1. UBaHOBCKUIA.

PackpwiBath conepkaHue TEPMUHOB U
MOHSATUI: BUPYC, BUPUOH, CEP/ILICBUHA,
Karcua, oopaTHas TpPaHCKPUIILKS,
pPETPOBUPYCHI, OakTepuodar, BUpyc
uMMmyHoaeduiuTa yenoeka (B1Y),
MIPUPOIHO-0YaroBble MH(PEKITUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OakTeprodaru Kaxk
BHYTPHUKJIETOUHBIX APA3UTOB
MIPOKAPUOT U DYKapHOT.

W3naraTe rTUNoTe3sl 3BOTIOLUOHHOTO
IIPOUCXO0KJIEHHUS BUPYCOB.
OnuchIBaTh MEXaHU3M B3aUMOJECHCTBHS
BHUpYCa U KJICTKU, MHPEKIIMOHHBIH
BUPYCHBIH ITPOILIECC.
XapakTepu30BaTh MEXaHU3MbI
BEPTUKAIBHOM U TOPU30HTAIIBHOU
nepeaur BUPYCOB; 3a00JIEBaHUS
’KUBOTHBIX U PACTCHUM, BHI3bIBAEMbIC
BUpPYCaMH.

Ha3spiBaTh BUpyCHBIE 3a00JIeBaHMS,
BCTPEYAIOUIUECS Y YEIOBEKA: TPHIIIL,




Tabaunsl 1 cxembl: «l eHeTHYEeCKUt

Kom», «Bupycs», «bakrepuodarmy.
IIpakTHyeckas padbora
«Co3anue Mozenr BUpyca»

KJICIIIEBOM PHIIC(ATHUT, TENATHUT,
COVID-19, CITH1 .

CoOmnroiath npaBuiia NOBEJACHUS B
OKpYXarouiel NpupoHON Cpenie, Mep
npOo(UIAKTUKN PACTIPOCTPAHCHHUS
BUPYCHBIX 3a00JIEBaHM (B TOM YHCIIE

BUY-undexiun)

Hroro yacos no teme 9
8 | Tema «JKu3HeHHBbIH MUK KJIETKH»
8.1 | )KuzHeHHbIN UK 1 KiieTouHbIil UKL, €10 NEPUOJIBI U PackpsiBaTh coziepkaHue TEpPMUHOB U
KJIETKHU perymsinus. Uatepdaza u MUTO3. MOHSATUM: KJIETOYHBIA LUK, HHTEpda3a.

Oco0eHHOCTH MPOIIECCOB,
MpOTEKAOIIUX B HHTEp(dase.
[ToaroToBKa KJIETKH K JEJICHUIO.
[IpecunTeTnUECKMI
(MOCTMUTOTHUYECKHUH ), CHHTETUYECKHI
Y IOCTCUHTETHYECKUN
(MpeMUTOTUYECKUI ) TEPUObI
uHTepha3bl.

JdemoHcTpanuu

Tabauip! ¥ cxeMbl: « KU3HEHHBIN 1K
KJIETKN», «MHUTO3»

Hepe‘-II/ICJ'UITI) IICPHUOAbI JKU3HCHHOI'O
IMHKJIA KJICTKHW U XapaKTCPHU30BaATb
IMPOTCKAOIMEC B HUX ITPOLECCChI




8.2

MarpuuHbIi CUHTE3
JIHK. Xpomocomsl

Martpuunsiii cuares JJHK —
permukanus. [IpuHIMIB permkanum
JIHK: xoMmuieMeHTapHOCT®,
MOJIYKOHCEPBATUBHBIN CUHTE3,
AHTUIAPAIIIETBHOCTE. MexaHnsm

PackpbiBaTh cojiep:kaHrue TEPMUHOB U
MOHSATUN: peTuIuKanus (peayTuinKaims),
KOMILIEMEHTAPHOCTb,
aHtunapasmiensuocts, JJHK-
N0JINMEpa3a, TEI0Mepa,

pemukaruu JJHK. Xpomocomsil.
Crpoenue xpomocoM. Tenomepsl U
Tenomepasa. XpoMOCOMHBIN HA0Op
KJIETKW — KapUOTHIL. [UTIIOMIHBIN U
raryIoOnIHbBIA HA0OPBI XPOMOCOM.
['oMOJIOTMYHBIE XPOMOCOMBI.
[1onoBBIE XPOMOCOMBI.
JeMoHcTpanuu

Tabnuipel 1 cxeMbl: « KU3HEHHBIN IINKII

KJIETKN», «CTPOCHUE XPOMOCOMY,
«Permukanmsa JIHK».
OobopynoBaunmue: CBETOBOM
MHUKPOCKOIT; MUKPOTIPENapaThI:
«Muto3 B KJIETKax KOpeIlKa JIyKay.
JlaGopaTopHuasi padora

«M3ydyeHne XpoMOCOM Ha FOTOBBIX
MUKpOIpenapaTax»

perTMKaIMoOHHasl BUJIKa, XpOMOCOMa,
XPOMOCOMHBIN HabOp, HYKJIEOCOMBI,
CECTPUHCKHUE XpPOMATH/IbI, IEGHTPOMEPA,
KapUOTHII, TAIUIOWTHBIN U JUTIIIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu30BaTh CTPOCHUE XPOMOCOM,
KapuOTHUIIOB OPTaHU3MOB.
ITepeuncasiTh NPUHIUIBI PETUIMKAIIUN
JIHK u naBaTh uM coaepKaTeabHYIO
XapaKTEPUCTHUKY.

OnuceIBaTh MEXaHU3M PEIIUKAIIUN

JTHK.

CxeMatnyecku U300paxarhb
cTpoeHue MeTaa3HONH XPOMOCOMBI.
Paznnuars XpoMocOoMBI Ha
MUKpOIpenaparax u
MuKpodoTorpadusx




8.3

JleneHue KIETKU —
MHTO3

Henenne knetku — wmuro3. Cragun
MUTO3a W IPOUCXOJSIIME B HHX
IIPOLIECCHI. Tumnsr MHUTO3A.
Kapnokunes 51 LIUTOKUHES.

buonornueckoe 3HaueHre MUTO3A.
JleMoHCcTpanumn

Tabauie! 1 cxeMbl: « KU3HEHHBIN LIUKIT
KJICTKN», « CTPOEHHUE XPOMOCOM»,
«Pemmukanus JTHK», «Muto3y.

PackpeiBaTh copepkaHre TEPMHUHOB U
MOHATHUM: MUTO3, TTpodaza, meradasa,
aHadasa, Tenodasza, KapuOKUHE3,
IIUTOKWHE3, BEPETCHO JICJICHNUS,
MeTtadasHas miIacTuHKa, 60po3/a
JICJICHHUSL.

[Tepeuncnsateb
MOCJIeJOBAaTEILHOCTD cTaauu
MHTO3a u OINCHIBATh

IMPOUCXOAAIIMC Ha HUX ITPOLICCCHI.

Oob6opynoBanme: CBETOBOM
MHUKPOCKOIT; MUKPOTIPETapaThI:
«MHUTO3 B KJIETKaX KOpPEIIKa JIyKay.
JlaGoparopHas padora
«HaOmroieHne MUTO3a B KIIETKaX
KOHYHMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHUBaTh O0COOCHHOCTH
NPOTEKAHUS MHTO3a B PaCTUTCIIBHBIX
Y )KMBOTHBIX KJICTKaX.

OO0BICHATH OMOJIOTHYECKUHN CMBIC]T

MHTO3A.

Pa3znunyath cTaguu
MHTO3a Ha
MUKpOIIpenaparax u

MUKpodoTorpapusix




8.4 | Perymamus 1 Perynsuiuys MUTOTUYECKOTO IIMKJIA PackpbiBaTh cojepxaHu€ TEPMUHOB
KA3ZHCHHOI'O MUKJIa kieTkd. [IporpamMmMupyemast KJe€ToUHas | ¥ MOHSATUN: alloNTo3, Ipoaudeparus,
KJIETOK ru0OeIb — arnomnTo3. mud depeHnupoBKa.

Kierounoe s1po, XpOMOCOMBI, XapakTepru3oBaTh PETYIISIUIO
GbyHKIIMOHATBHAS TCHOMHUKA. MUTOTHYECKOTO THUKJIA  KIIETKH.
Mexanusmor nponughepayuu, OOBACHATH OMOJOTHYECKHUHA CMBICIT
Ougpepenyuposru, cmapenus u 2ubent | 3ayporpaMMUPOBAHHON
Kknemox. «L{upposas xnemray — KJIETOYHOU THOENTN — arlonTo3a.
Ououngopmamureckue mooenu VYcranaBnmMBaTh B3aUMOCBSI3b MEXKITY
YHKYUOHUPOGAHUA KIMKU. TOMEOCTA30M KJIIETOK U HX THOEJIBIO
JdemoHcTpanuu
Tabauie! 1 cxeMbl: « KU3HEHHBIN KT
KIeTKH», «CTPOCHUE XPOMOCOMY,
«Perumkanusa JITHK», «Muto3»

HToro yacoB 1o Teme 6

9 | Tema «CTPOEHUE U ®YHKIIUU OPT'"AHU3MOB»

9.1 | Opranusm Kak eMHOE 1 buonornueckoe  pa3zHooOpazue PackpeiBaTh conepxaHue TEPMHHOB W

enoe opranu3moB.  OJHOKJIETOYHBIE, MOHSATHI: OpTraHu3M, opras,
KOJIOHUAJILHEIE, OpraHeibl, CHCTEMa OPTaHoB, armnapar,
MHOTOKJICTOYHBIE




OpraHU3MBbl.
Oco0OeHHOCTH CTPOSHUS U
KU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX
oprann3MoB. bakrepun, apxen,
OJIHOKJIETOYHBIE TPUOBIL,
OJIHOKJIETOYHBIE BOJIOPOCIH, IpyTUe
npoTUcThl. KoJIoHManbHble OPraHu3MBl.
B3auMocCBs3p 4acTeii MHOINOKJIETOYHOTO
opranu3ma. TKaHH, OPraHbl U CUCTEMBI
opraHoB. OpraHu3M Kak €JUHO€ LIEJIOE.

I'omeocras.
JemMoHcTpanuu

Tabnuibl 1 cxembl: «OTHOKIETOYHbBIC
BOJOpOCIN», « MHOTOKJIETOYHBIE
BOJIOpOCHNY, «bakTtepuny,
«IIpocrenmme», «Opranbl
LBETKOBBIX pacTeHui», «CucTteMbl
OpPraHOB MMO3BOHOYHBIX KUBOTHBIX),

«BHyTpeHHEE CTpOeHNE HACEKOMBIX).
O6opynoBaHme: CBETOBOM
MUKPOCKOIT; MUKPOITpenapaThl
OJTHOKJIETOYHBIX OPTaHU3MOB; )KUBBIC
AK3EMIUISIPHl KOMHATHBIX PAaCTCHUI;
repOapuu pacTeHHUI pa3HbIX

OTJICJIOB; BJIAKHBIC MTPETapaThl
YKUBOTHBIX

(byHKIIMOHATBPHAS CHCTEMa, TOMEOCTa3.
[Tepeuncnsateb
CTPYKTYPHO(DYHKIIMOHATIBHBIE YACTH
OJTHOKJIETOYHBIX, KOJIOHUAIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
OpPIraHHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHMSI U KUZHEACSITEIbHOCTU
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHHBaTh MeX1y cOO0H
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE 1 MHOTOTKaHEBbIC
OpraHU3Mbl




9.2

Tkanu pacteHun

Tkanu pacteHuil. TUIBI paCTUTEITBHBIX
TKaHeil: oOpa3zoBaTesbHasi, TOKpPOBHAs,
MPOBOASAIIAs, OCHOBHAS,
Mexanudeckas. OcobeHHOCTH
CTpoeHus, QYHKIHUN U PaCTIOIOKESHUS
TKaHEN B OpraHax pacCTCHUMU.

JlemoHcTpanuu
TaOaUIBl U CXEMBL:

«Txanu pacrennitn, «Oprassl
LIBETKOBBIX pacTeHui», « KopHeBbie
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue TMCTOBOM MIIACTUHKI.
ObopynoBaHme: )KUBbIE SK3EMILISIPhI
KOMHATHBIX PaCTE€HUN; CBETOBOMN
MHKPOCKOII; MUKPOIIPENapaThl TKAaHEH.
JlaGopaTopHasi padora

«/3ydyeHue TKaHeu pacTEHUIN»

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSTUI: TKaHb, SMUIAEPMHUC, ITPOOKa,
KOpKa, J1y0, IpeBeCUHA, JPEBECUHHBIC
BOJIOKHA, JTyOsTHbIE BOJIOKHA, COCY/IbI,
KaMEHHUCTHIE KIIETKHU.

XapakTepu30oBaTh TUIIBI PACTUTEIBHBIX
TKaHel: oOpa3zoBaresbHas, TOKPOBHAs,
MPOBOJIALIAS, OCHOBHASI, MEXaHUYECKAs;
NEPEYUCIISITh OCOOEHHOCTU UX CTPOEHUS
Y BBITIOJTHSIEMbIEC (PYHKIIUU




9.3

TxkaHM )KUBOTHBIX U
YCJIOBCKaA

TkaHM ’KMBOTHBIX U Uea0BeKa. THITBI
’KMBOTHBIX TKaHEH: dYTIUTEIHAIbHAs,
COEIMHUTEIbHAS, MBIIIICYHAsI, HEPBHASL.
OcoOenHoctu cTpoeHus, PyHKIUN U
PACIIOJIOKEHUS TKAHEN B OpraHax
’)KMBOTHBIX M YEJIOBEKA.
JlemoHcTpanuu

Tabauiel U cxeMbl: « Tkanu
JKMBOTHBIX», «CKEJIEeT YeJIOBEKay,
«ITummeBaputenbHas CUCTEMAY,

PackpbiBaTh coJiepKaHUME TEPMUHOB U
MOHSTUI: SIUTEINN, CEKPET, MBIIIIEYHBIE
BOJIOKHA, HEUPOH, HEUPOTJIHSL.
XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBEKa: dIUTEIaIbHasl,
COCJIMHUTEJIbHAS, MBIIIICYHAS, HEPBHAS;
MEePEUYUCTISATh OCOOEHHOCTH UX CTPOCHUS
1 BBITIOJTHSAEMBIC (PYHKIINH

«KpoBeHoCHas cucremay,
«/IpixarenbHas cucremay, « HepBuas
cuctemay, «Koxay, « MplieuHas
CHUCTEMay.

Oo0opyaoBaHmne: CBETOBOW MUKPOCKOIL,
MHKpPOTNpEnapaTsl TKaHEH.
JlabopaTopHas padora

«M3yuenne TKkaHen )KUBOTHBIX»




9.4

Opransl. CucteMbl
OpraHoB

OpFaHBI. BereratuBHbIC U
I'CHCPATHUBHBIC OPIr'aHbl paCTQHHﬁ.
OpFaHI)I U CUCTCMbI OpPTraHOB
JKNBOTHBIX M 4YCJIOBCKA. (DYHKIII/II/I
OpraHOB U CUCTCM OPIraHOB.

JlemoHcTpanuu

Tabuuipl u cxembl: «Opranbl
IIBETKOBBIX pacTeHuil», «KopHeBbie
cucteMbl», «CTpoeHue cTeOIs»,
«CTpoeHue JUCTOBOM MIIACTUHKNY,
«CKkeeT 4elloBeKay,
«ITumeBaputenbHas CUCTEMAY,
«KpoBeHocHas cuctemay,
«JlpIxaTenpHas cucTeMa,
«BolaenurensbHasg cucremay, «Heperaas
CUCTEMay, « DHJIOKPUHHAS CUCTEMAY.
OobopynoBaHme: )KUBbIE SK3EMILISIPHI
KOMHATHBIX pacTeHUI; repOapuu
pPacTEHU pa3HbIX OT/ACIOB; CKEJIEThI

PackpriBaTh copepkaHre TEPMUHOB U
MOHSATUI: OpraH, KOPEeHb, MOOET,
I[BETOK, IIJIOJI, CEMsI, ITOJIOBBIE JKEJIE3BI,
II0JIOBBIE IPOTOKH, KOITYJIITUBHBIE
OpraHbl, CHCTEMBI OPTaHOB.
XapakTepu30BaTh BEr€TATUBHbIE U
reHepaTUBHbIE OpTaHbl PaCTEHU,
COMATHYECKUE U PETYIATOPHBIC OPTAHBI
’KUBOTHBIX; [IEPEUUCIIATh OCOOEHHOCTH
UX CTPOCHUS U BBITIOJIHACMBIE (DYHKIIHH.
YcTaHaBiIuBaTh B3aUMOCBSI3U MEXTY
CTPOEHHEM OPraHOB U UX (PYHKLHSAMHU.
PaznuyaTe BUIBI TKaHEHN, OpraHbl U
CUCTEMbI OPTaHOB, B TOM YHCJIE
YyeloBeKa, Ha MUKpOTpernaparax,
BJIQKHBIX MIperapaTax, repoapusix u
MukpodoTorpadusix, TadIuIax,
MOJITISIX U MYJIsSKaX




MMO3BOHOYHBIX; KOJUICKIIUH
0€CIO3BOHOYHBIX KUBOTHBIX; BIIaYKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YeJI0BeKa.

JlaGopaTopHas padora

«M3y4yeHne opranoB [IBETKOBOTO
pacTeHUs




9.5

Omnopa Tena
OpPTraHU3MOB

Omopa Tenma opranusmoB. Kapxkac
pacteHuil. CKeneTsl OJHOKIETOYHBIX
Y MHOTOKJIETOYHBIX )KUBOTHBIX.
Hapy:XHbI1 1 BHYTPEHHU CKENET.

CtpoeHue U TUIIBI COETMHEHUS KOCTEM.
JleMoHCcTpanun

Tabsuib!l U cxembl: «CTpoeHue cTedsy,
«CTpO€eHHE TUCTOBOU MJIACTUHKW,
«Ckerner yenoBekay. O0opyaoBaHue:
CKEJIEThI I03BOHOYHBIX; BJIAXKHBIE
Ipenaparsl )KUBOTHBIX; CKEJIET
YeJIOBEKa; PAKOBUHBI MOJUIFOCKOB;
KOJUIEKIMY HACEKOMBIX, UTJIOKOXKUX

PackpriBath conepkaHue TEPMUHOB U
MOHSITUI: OTIOPHBIE CUCTEMBI, 000JIOUKH
KJIeTKH, GuOpUIIIBI, KapKac, HapyKHBIHA
CKeJIET (XUTUHOBBIN MTOKPOB),
TUAPOCTATHYECKUN CKEJET, BHYTPECHHUN
CKEJIET, KOCTH (JIJIMHHbIE, KOPOTKHUE,
IIJIOCKUE), COEUHEHUS KOCTEM,
HETO/BU)KHBIE (IIIBBI),
MIOJTYTIOJIBU>KHBIE, TTOJBUKHbBIC
(cycraBbl), OTIENbBI CKeNeTa
MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
OCEBO cKeJeT (MO3BOHOYHHUK, TPYyIHAS
KJIETKa, XOpJia), M0sica KOHEYHOCTEH,
CBOOO/IHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI ’KUBOTHBIX, CTPOCHHE U TUIIBI
COCIMHEHNs KOCTEN.

VYcraHaBaMBaTh B3aMMOCBSA3U MEKITY
CTPOCHHEM OTIOPHBIX CUCTEM U UX
GyHKIMSIMU B OpTraHU3ME.

CpaBHHMBATH CTPOEHUE OMOPHBIX CUCTEM
pPacTeHUN U JKUBOTHBIX




9.6

JIBH>KEHUE
OpraHUu3MOB

JIBM>KEeHHE OpraHu3MOB. JIBrKEeHNE
OJTHOKJIETOYHBIX OPTaHU3MOB:
aMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE.
JIBM>KEHE MHOTOKJIETOYHBIX
paCTEHUI: TPONIU3MbI U HACTHH.
JIBHM>KEHHE MHOTOKJIETOYHBIX
’KMBOTHBIX M YEJIOBEKA: MBIIIICYHAS
cucrema. Pednekc. CkeneTHbIE MBIIIIIBI
U ux padora.

JlemoHcTpanuu

Tabaunpl ¥ cXeMbl: «OTHOKICTOUHBIE
BOJIOpocan», «lIpocrenimey,
«Ctpoenne MbIbD, «MbIeuHas
CHUCTEMA

PackppiBaTh cojepkaHne TEPMUHOB
u MOHSTHH: JIBUKCHUE,
JIBUTATEIIbHBIC OpTraHeJUIbI,
JIBUKEHHUE MPOCTEUIINX

(am&6omaHoOE, KTyTUKOBOE,
PECHUYHOE), IBUKCHUE PACTCHUN
(TponU3MBbl, HACTHH ), MBITIICUHbBIE
CUCTEMBI (COKpATUTENIbHbIEC BOJIOKOHIIA,
KOXKHO-MYCKYJIbHBIN MEIIIOK, CKEeJIETHAS
MYCKYyJIaTypa), CKeJIeTHAsI MBIIIIA
(MBIIIIEYHOE BOJIOKHO, MUO(DHOpHILIa),
BEICIITME IBUTATEILHBIC IICHTPHI, padoTa
MBIIIII (JBUTATEIbHAS, COMAaTUYECKas),
MBIIIEYHOE YTOMJICHHE.
XapakTepu30BaTh BUIbI JBUKEHUS
OJIHOKJIETOUYHBIX ¥ MHOTOKJIETOYHBIX
OpTaHU3MOB.

OnuchIBaTh CKEIIETHBIC MBIIIIIBI H UX
pabory.

YcTaHaBIMBaTh B3aUMOCBSI3b MEXKIY
CTPOEHHEM OTIOPHBIX CHCTEM U
JBYKEHUSIMA OPTaHU3MOB

9.7

[IuTanne opraHnu3MoB

ITutanue opranusmos. Ilormomenue
BOJIBI, YTJIEKUCIIOTO rasa u
MHHEPAJIbHBIX BEIIECTB PACTEHUSIMH.
IIuTanue )KUBOTHBIX.

PackpeiBatTh conepkaHue TEPMUHOB U
MOHSATUN: TUTAHKE, TTUILEBapECHUE,
MUILEBAPUTENbHBIE BAKYOJIU, KAIIICUHAS
MOJIOCTh, MUIIEBAPUTEIbHAS TPYOKa,




BnayTtpunonoctHoe u
BHYTPHKJIETOYHOE IULIICBAPEHUE.
[IuTaHne TO3BOHOYHBIX JKUBOTHBIX.
OTaelibl NUIEBAPUTEIBHOTO TPAKTA.
[InmeBapuTenbHBIC KENE3bI.
[InmeBapuTenbHas CUCTEMA YEJIOBEKA.
JleMoHCcTpanumn

TabGauib! U CXEMBI:

«KHI11€YHOIOJIOCTHBIEY,
«IInmeBapurenbHas cucrema», «Cxema

IUTaHUS PACTEHUI.

OobOopyaoBaHme: )KUBBIE FIK3EMIUISIPHI
KOMHATHBIX pacTeHHIt; 000pya0BaHNE
JUTSL IEMOHCTpAIMU TOYBEHHOTO U
BO3JIyILIHOT'O IMUTaHUs PACTEHUH,
pacileruieHus Kpaxmaia 1 OeJIKOB T0A
neicTBUEM (PEPMEHTOB

MUIICBAPUTEIIBHBINA TPAKT,
MUIIEBAPUTEIIBHBIC KEIIC3BI,
MTUIICBAPUTEIIBHBIC COKH.
XapakTepru30BaTh MUTAHUE )KUBOTHBIX;
BHYTPHIIOJIOCTHOE ¥ BHYTPHUKIIETOYHOE
MUIIEBApPCHHUE.

PaznuyaTh Ha n300pakeHUIX (cxemax,
Ta0JIUIaX, MYJISDKAX ) OTIAEIbI
MUIIEBAPUTEIHPHOTO TPAKTA U
MUIIEBAPUTEIIFHYIO CUCTEMY YeJIOBEKA.
YcTaHaBIUBaTh B3aUMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB IMUIIICBAPEHUS




9.8

I[BIX&HI/IG OpPraHu3mMoB

JlpIxaHue opranu3MoB. JlpIxanue
pacteHui. /[pIxaHne JKMBOTHBIX.
Huddysus ra3oB uepe3 MOBEPXHOCTh
kieTku. KoxkHoe Jpixanue.
JpixatenbHas MOBEPXHOCT.
KabGepnoe u n€royHoe JbIXaHUE.
JIpIXaHuEe TO3BOHOYHBIX >KUBOTHBIX H
JeJIOBEKa. OBOJIIOIIMOHHOE
YCIOKHEHUE CTPOCHHUS JETKUAX
MMO3BOHOYHBIX )KUBOTHBIX.
JIpIXaTeapHasl CUCTEMA YEJIOBEKA.

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHATHUH: ApIxaHue, MU y3us, KOKHOE
NbIXaHWE, OPTaHbl JbIXaHUs,
JbIXaTEIIbHBIC IBUKECHUS, IbIXaTEIbHBIN
LEHTP, JIETOYHbIE O0BEMBI, KU3ZHEHHAS
EMKOCTB JIETKUX.

XapakTepu30BaTh JIBIXaHUE PACTCHU;
JbIXaHUE )KMBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOITIOLMOHHOE
YCII0KHEHUE CTPOCHHUS JIETKUX

MexaHu3M BEHTUIIALMY JIETKUX Y MITUIL
Y MJIEKOTIUTArOIMX. Perysms
IbIXaHus. J{pIxaTenbHbIe 00BEMEL.

JleMoHCcTpauumn

Tabauipl U cxeMbl: «JIpIxaTenpHas

CHCTEMA)».

OO6opynoBanme: 000pya0BaHHE
JUJISL IEMOHCTPALIUM OMBITOB IO
W3MEPEHUIO )KU3HEHHONW EMKOCTH
JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX
JIBUOKCHUH

MO3BOHOYHBIX KHBOTHBIX.
Paznuuars Ha U300paKEHUSIX
(cxemax, Ta0IHIIAX, MYJISKAX)
JbIXaTeJbHYIO CUCTEMY YeJIOBEKa.
OnucblBaTh MEXaHU3M BEHTUJISILIUU
JETKUX y TITUI U MIEKOMTUTAIOIINX.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB JBIXaHUS U UX

(GyHKUMSIMU B OpraHU3Me




9.9

TpaHcropT BELIECTB y
OpraHUu3MOB

TpaHcHOpT BELIECTB Y OPraHU3MOB.
TpaHcHOpPTHBIE CUCTEMBI PACTCHHM.
TpaHCHIOPT BEUIECTB Y )KUBOTHBIX.
KpoBeHocHasi cuctema u €€ opraHsl.
KpoBeHocHast cucteMa m03BOHOYHBIX
JKUBOTHBIX U yenoBeka. Cepaue,
KPOBEHOCHBIE COCYbI 1 KpOoBb. Kpyru
KpOBOOOpaIIeHHs. DBOIIOIMOHHbBIC
YCJOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI TO3BOHOYHBIX )KUBOTHBIX.

Pabota cepana u e€ perynsuus.

JemMoHcTpanuu

Tabauuk! 1 cxeMbl: «Oprassl
LIBETKOBBIX pacTeHuin», «KopHesbie
cuctemMbl», «CTpoeHue cTeds»,
«CTpO€HrEe TUCTOBOU MJIACTUHKI,

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
IIOHSATHN: TPAHCIIOPT BEILIECTB,
TPAHCHOPT y PACTEHUI, KPOBEHOCHAs
CUCTEMa KMBOTHBIX, KPOBb, IJIa3Ma,
(hOpMEHHBIC AIIEMEHTHI,
KpOBOOOpaIIeHue, KpyTru
KpPOBOOOpAIEHUS, CEPJICUHBIN UK,
nuMdooOpanienue, uMmda,
TUM(paTUYECKHE COCYIbI,
IMMQpaTHUECKUE y3IIbl, BHYTPEHHSIS
cpella opraHu3ma.

XapakTepru30BaTh TPAHCIIOPT BEILECTB
y pacTeHui U OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.

«KpoBeHocHas cucremay,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX
YKUBOTHBIX)»

Paznuuate Ha U300paskeHUsIX
(cxemax, Tabmuuax, MyJsbKax)
KPOBECHOCHYIO M JINM(aTHICCKYIO
CUCTEMY UYeJIOBEKa. Y CTaHABIIMUBATH
B3aMMOCBSI3M MEKIy CTPOCHHEM
OpraHoB KPOBOOOpAIICHUS U UX
GYyHKIMSIMU B OPTaHU3ME




9.10

Brinenenue y
OpraHu3MOB

Boinenenue y opranuzmoB. Boinenenue
y pacTeHui. Briienenue y KUBOTHBIX.
CokpatutenbHble BaKyoiau. Oprasl
BbIACNICHNs. PUIbTpaLIMs, CEKPELHs U
oOpaTHOE BcachlBaHHE KaK MEXaHU3MbI
paboThl opraHoB BbiAeNeHus. CBs3b
ITOJIOCTH T€JIa ¢ KPOBEHOCHOU U
BBIJICJIUTEILHON CHCTEMaMH.
Belnenenye y n03BOHOYHBIX JKUBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKUIHOHUpOBaHUE HEPPOHA.
OOpazoBaHue MOYH Y YEJIOBEKA.

JeMoHcTpanuu

Ta0auib! U cXeMbl: «BeiieanrensHas
cHUCTEMA)

PackpriBath conepkaHue TEPMUHOB U
MOHSTU: BBIICJIICHUE, TyTTallUs,
JIMCTONAJl, COKpPATUTEIbHbBIC BAKYOJIH,
U3BUTHIC KaHAJIBI[bI, 3BE31UATHIC
KJIETKH, BBIJICIUTEIbHBIE TPYOOUKH,
MaJILIIUTUEBBI COCYIbI, IOYKH,
MOYETOYHHUK, MOYEBOH ITy3bIPb,
He(dpoH, MoYa.

XapakTepu3oBaTh MPOIIECC BBIACICHUS
Y PaCTeHUH U )KUBOTHBIX.

Paznuuath Ha H300pKEHUSIX
(cxemax, Ta0IHIIAX, MYJISKAX)
BBIJICTIUTEIIbHYIO CHUCTEMY 4YEJIOBEKa.
OnuceiBaTh MEXaHU3M
byHKIMOHUpOBaHUS HEGPOHA; POIIECC
00pa3oBaHuUs MOYH.

YcranaBnuBaTh B3aUMOCBSI3U

ME¥K]ly CTPOCHHEM OPTraHOB
BBIJICJICHUS U UX (DYHKIIUSAMU B
OpraHu3Me




9.11

3amura y OpraHnu3MoB

3amuTa y OpraHu3moB. 3amura Yy
OJIHOKJICTOUHBIX OpraHu3MoB. Cropsbl
OaKTepHil U LUCTHI MPOCTEHIIHX.
3amnmTa y MHOTOKJIETOYHBIX PACTCHUIA.
Kyrtukyna. CpeacTsa macCUBHOM U
XUMHUYECKOM 3aluThl. DUTOHIIUIEL.
3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MPOM3BOJHBIC. 3alllUTa OPraHu3Ma OT
oosie3nelt. IMMmyHHas cuctema
yenoBeka. Kinerounslii u

ryMOpaJibHbIA UIMMYHHTET.
Bpoxxnéunpiii u mpuoOpeTEHHbIN
cnenupuyeckuii UMMyHuTeT. Teopus
KJIOHAJIbHOCEJIEKTUBHOI'O UMMYHUTETA
(IT. Opnux, .M. bepner, C.
Tonerana).

BocnanurenbHbie OTBETHI
oprauu3moB. Posib  BpOXIAEHHOTO
MMMYHHUTETA B Pa3BUTHUU CHUCTEMHBIX
3a00JIeBaHUM.

JlemoHcTpanuu

Tabumikl 1 cxeMbl: «Koxa,
«MUmmynmTeTY, «CTpOCHHE CTEOIS,

((CTpO@HI/IC JINCTOBOM MJIACTUHKHW))

PackpeiBath conep:kanue TEPMUHOB U
NOHATHH: KaIlCyJa, YHIA0CIIOpa, IUCTA,
KyTHKYJa, CPEICTBA TaCCUBHON
3aIIUTHI, CPEIACTBA XUMUYECKOM
3aIIUTHI, KO)KHBIE TOKPOBBI,
UMMYHUTET, MIMMYHHAs CUCTEMA,

aHTHUICH, aHTUTEJO.

XapakTepu3oBaTh BUJbBI 3alIUTHl Y
OJIHOKJIETOYHBIX M MHOTI'OKJIETOYHBIX
OpPTaHU3MOB.
OnuceIBaTh

CTPOCHHUC KOXXHBIX

IMTOKPOBOB U UX IIPOU3BOJIHBIX.

Paznuuate Ha n300pakeHUsIX (cxemax,
TabIMIax, MyJIsKax) OpraHbl
MMMYHHOW CHCTEMBI YEIIOBEKA.
VYcraHaBnMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHHEM OPraHOB 3AIUTHI U UX
(GYHKUUSIMH B OpraHu3Me




9.12

PazapaxumocTs
U peryjmusa y
OPTaHU3MOB

Pa3fipa’)xuMOCTh U peryysuus y
OpraHns3MoB. PaznpaxumMocTs y
OJIHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PazapaxumocTts u
perynsiuus

PackpbiBaTh copepkaHre TEPMHUHOB U
MOHATHI: Pa3ApaKUMOCTh, PETYJISAIIHS,
TaKCHCBHI, POCTOBBIC BEIICCTBA
(ayKCHHBI), HEpBHAs CUCTEMA,




y paCTeHHﬁ. PoctoBrIe BCHICCTBA N UX
3HAa4YCHHUC.

Hepsnas cucrema u pedaekropHas
peryisnus y »kuBoTHbIX. HepBHas
CUCTEMA U €€ OTIEIbI. DBOJIIOLMOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OT/IEIIBI
TOJIOBHOT'O MO3Ta IO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pedrekropHas
nyra. be3ycioBHBIE U YCIIOBHBIE
pedIieKcChl.

['ymopanbHas perysius u
SHJOKPHHHAS CUCTEMA )KMBOTHBIX U
yenoBeka. JKenes3bl S3HTOKpUHHOM
CHUCTEMBI U UX TOPMOHBI. JlencTBue
rOPMOHOB. B3anMOCBsA3b HEPBHOU U
SHJIOKPUHHOU CUCTEM.
['unoranamorumnogusapHas cucrema.
JlemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmwmie! u cxembl: «CTpoeHHe
ruaps», « CTPOCHUE TIaHAPUNY,
«BHyTpeHHEee cTpoeHue N0KAEBOTO
yepBs», «HepBHas cucrema puioy,
«HepBHas cucTema JIArymKn»,

pedaexkTopHas perysmnus, pediekc,
pedaekTopHas ayra, mepeaHuil MO3T,
IIPOMEXKYTOYHBINA MO3T, CPEAHUN MO3T,
MO3XKEYO0K, MPOIOJATOBATHIA MO3T,
BEreTaTUBHAs HEPBHAS CUCTEMA,
IyMOpPaJIbHASI PETryJIsiLNsl, TOPMOHBI,
SHJOKPHHHAS CUCTEMA,
rUnoTagaMorunodusapHas cuctema.
XapakTepu30oBaTh

pa3IpaxXuMOCThb y
OJIHOKJIETOYHBIX OpPraHU3MOB U
pedIEKTOPHYIO pPErysiiui Y
KUBOTHBIX.

Paznmuuate Ha n300pakeHUsX (cxemax,
TabJIMIaX, MYyJISKaX) HEPBHYIO CUCTEMY
U €€ OTIENbl; OT/AEIbI TOJIOBHOIO MO3Tra
IT0O3BOHOYHBIX )KUBOTHBIX.

OnuceiBaTh TYMOPAJIbHYIO PETYJISALIMIO
Y )KMBOTHBIX.

Paznnuathk Ha n300pakeHUsIX (cxemax,
TabNuIax, MyJIsSKax ) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKa.
HazsbiBaTh »kese3bl SHIOKPUHHON
CUCTEMBI YEJIOBEKA U BbIpaOaThIBAEMbIE




((HCpBHaH cucreMa HMH TOPMOHBI.

TNpecMBbIKArOIHXCs», «HepBHas OnuceIBaTh ACMCTBUE TOPMOHOB.

YcraHaBiIMBaTh B3aUMOCBSI3U MEKIY
CTPOEHHUEM OPTraHOB HEPBHOM U




cucteMa ntuiy, «HepBHas cucrema
MJIEKOMUTamux», «HepBHas cuctema
YeJI0BeKay, « JHIOKPUHHASL CUCTEMAY,
«Pediexcy.

SHIOKPUHHOU CUCTEM U MX (QYHKUIUIMHU
B OpraHU3Me.

XapakTepu30BaTh 3BOJIIOLHUOHHOE
YCIIOKHEHUE CTPOEHHUSI HEPBHOM

OoOopyaoBanme: MOJEIM TOJIOBHOTO| CUCTEMBI Y 5KUBOTHBIX
MO3Ta Pa3IMYHbIX KUBOTHBIX
Htoro wacos no teme 17
10. | Tema «PASMHOXEHUE U PASBBUTUE OPT'"AHU3MOB»




10.1

DopMbI pa3MHOKEHUS
OpraHU3MOB

@DopMBbI pa3MHOKEHUST OPTraHU3MOB:
Oecronioe (BKJIIOUYast BEreTaTUBHOE) U
nosioBoe. Bupl 6ecronoro
Pa3MHOKEHUS: TOYKOBaHUE,
criopyJsiiusi, pparMeHTaIus,
KIIOHHPOBAHHE.

JdemoHcTpanuu

Tabnuis! u cxeMbl:«BereratuBHOE
pa3MHOXkeHue», « Tumel 0ecrnonoro
pa3MHOXeHUsD», «Pa3zMHOXKEHNE

XJIAMHJIOMOHA/1b1», «Pa3mMHOKeHne
ABIJICHBDY, «Pa3MHOXEHNE TUAPBD)

PackpeiBaTh copepkaHre TEPMUHOB U
NOHATHN: Pa3MHOXEHUE, IIPOCTOE
JieJIeHne, TOYKOBaHHE, CIIOPYIIALINS,
BEreTaTUBHOE Pa3MHOKEHHUE,
(parmeHTaIMsl, KIOHUPOBAHUE, TAMETHI,
crepmMaTo3ou1 (CuepmMuil), sieKIeTKa,
3Ur0Ta, KOHBIOTAIIUA.

[TepeuncisaTh 0COOEHHOCTH OECTIOIOTO
Y TI0JIOBOT'O Pa3MHOKEHUS
OpPraHU3MOB. XapaKTepHU30BaTh
CYIIHOCTH ¥ (hOPMBI O€CTIONIOTO
Pa3MHOXKCHHUST OPraHU3MOB;
OMoJIOrMYecKoe 3HaYCHHE OECII0Ioro
pa3MHOXKeHHUs. Pasmuyarte criopy Kak
CTCIIMATM3UPOBAHHYIO KIICTKY,
peIHa3HAYCHHYIO JIJIs1 OECTI0JIOTO
Pa3MHOXKEHUS, U CIIOPbI

6akTepuit. OObSICHATH MPEUMYIIIECTBA
IIOJIOBOTO Pa3MHOKEHUS HaJl
OCCITONIBIM.

PackpeiBaTh posib KJIOHUPOBAHUS
B CEJIEKLIMU U CEJIbCKOM XO351CTBE




10.2

[lomoBoe
Pa3MHOKEHHUE.
Meiios

[TonoBoe pazmuoxkenue. [lonoBeie
KJIETKH, WM raMeThl. Metio3. Ctagun
Meno3sa. [loBenenrne xpomocoM B
Meito3e. KpoccuHronep.
buonornyeckuii cMbICI Meo3a U
MOJIOBOTO Tporecca. Meno3 u ero
MECTO B JKM3HECHHOM IIHKJIC
OpPraHUu3MOB.

JlemoHcTpanuu
Tabmuiel 1 cXeMblL: «Meno3y,

((XpOMOCOMBI»

PackpbiBaTh coJiep;KaHUE TEPMUHOB U
MMOHSTHI: MeH03, OUBaJICHTHI,
KPOCCUHI'OBEp, UHTEPKUHE3,
HE3aBUCHUMOE pacIpe/CIICHUE;
KPOCCUHTOBED.

PazanyaTe Ha n300pakeHUsIX (CXeMax,
Ta0JIUIIax) ¥ MUKpOIIperapaTax 3pesble
MTOJIOBBIE KJIETKU MJICKOTTUTAIOIINX U
OpraHbl pa3MHOKEHHUS BBICIINX
pacTeHUN.

PackpsIBaTh CyIIHOCTH M€H03a,
XapaKTEPU30BATh €TI0 OTJCIbHbBIC
CTaJIUM.

OnpenensaTe MECTO Meio3a B
KU3HEHHBIX IHUKJIAX Pa3IuYHBIX
OpPraHu3MOB.

OOBACHITH OMOJIOTUYECKUM CMBICIT
KPOCCUHIOBEPA, OMKUCHIBATH €TO
MEXaHHU3M.

CpaBHMBAThH MEHO3 C MUTO30M;
pa3nuyaTh OTJEIbHBIC UX CTAUU Ha
MHKpOIIpenaparax u n300pakeHUsIX
(cxemax, TabnuIax).

PackpbIBaTh 3BOJIIOLIMOHHOE 3HAYEHUE
MIOJIOBOT'O PAa3MHOKEHHUSI OPTaHU3MOB




10.3

['ameTtorenes.
O6pazoBanue u
pa3BUTHE MOJOBBIX
KJIETOK

[Ipen3zapoapliieBoe pa3BUTHE.
['amerorenes y :kuBOTHBIX. [Ios10BBIE
xene3pl. OOpa3oBaHUe U Pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHe3. CTpOEHHE MOJIOBBIX KIIETOK.
On1010TBOpEHKE U YMOPUOHATILHOE
pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTenorenes.

JlemoHcTpanuu

Tabymibl B cxeMbl: «I aMmeTorenesy,
«CtpoeHue UIEKIETKH U

CIIEPMAaTO30U/1a.

ObopyaoBaHmne: CBETOBOM MUKPOCKOIT,
MHUKPOTIPENapaThl AULEKIETOK U
CIIEPMATO30M/I0B.

JlaGopaTopHuas padora «3yueHue

CTPOCHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

PackpbiBaTh cofiepKaHUE TEPMUHOB U
MOHSITUI: TAMETOT€HE3, CIIEPMATOTEHE3,
OOI'€HE3, CECMCHHMKHU, SIMUHUKH,
CIIEpMaTOTOHUH, CIIEPMATOIUTBHI,
CIIEpMATHU/IbI, CIIEPMATO30U/IbI,
OOTOHHH, OOLIUTHI, MOJISIPHBIE TENBIIA,
SAMLEKIIETKa, aKpocoMa.

Hepe‘{I/ICHHTL CTaIu raMCTOI'CHC3a Y
JKNBOTHBIX.

OnuceIBaTh IPOLIECC TAMETOTEHE3A U
€ro IEePUOIbl, CTPOEHHUE ITOJIOBBIX
KJIETOK.

Paznuuate ocoOeHHOCTH
CIiepMaToreHesa u 0oreHesa.
OnuceIBaTh MPOLIECCH OCEMEHEHUS U
OILIOZ0TBOPEHMS, Pa3HbIE BAPUAHTHI
IapTeHOreHe3a




10.4

NunuBuayanbHOE
pa3BUTHE
OpraHu3MOB —
OHTOI'CHE3

NunuBrayanbHOE pa3BUTHE
OpraHu3MOB (OHTOTEHE3).

OMOpPHOJIOTHS — HAyKa O pa3BUTUHU
opraHu3MoB. Mopgoeenes — oona u3
2NIABHBIX NPOOIIEM IMOPUOTIOSUU.
Konyenyus mopgpoceros u mooenu
mopghozenesa. Ctagumn
AMOpHUOTEHE3a KUBOTHBIX (Ha
IpUMEpE JISATYIIKH).

PackpbiBaTh cofiep:kaHrie TEPMUHOB U
MOHSITUI: OIUIOJJOTBOPEHUE, 3UTOTA,
0J1acToMep, aKpOCOMHas peakius,
MPOHYKJIEYC, TAPTEHOT €HE3,
aMOpHOTeHEe3, ApobiieHne, OracTyna,
MoOpyJa, racTpyJja, Heupya,
OpraHOT€HE3, IKTOJIEpMa, MEe30AepMa,
AHTOJEpPMA, IIEJIOM, HEpBHas TpyOKa,




Hpobnenue. Tumnsl qpobrieHusl.
Jlemepmunuposannoe u
HedepMUHUPOBAHHOe OpoObieHuUe.
bracmyna, munwi 6nacmyn.
Ocob6enHocTH ApOOICHUS
MJICKOITATAIOMINX. 3apObIIIEBbIC
JUCTKU (TacTpysiius). 3aKiiaaka
OpPraHoOB ¥ TKaHEW M3 3aPOBIIIEBBIX
JINCTKOB. B3anMHoe BIusiHHE YacTei
Pa3BUBAIOLIETOCS 3apOblilia
(aMOpuoHaJIbHASI UHITYKIIUS ).
3aKiajKa miaHa CTPOEHHUS KUBOTHOTO
KakK pe3yJibTaT HePAPXUUECKUX
B3aMOJIENCTBUN reHOB. Bingnue Ha
AMOPHOHATBFHOE PA3BUTHE PA3TUIHBIX
(hakTOPOB OKPYXkKAIOIIECH CPE/Ibl.
JemMoHcTpanuu

[Toptper: X. [lIneman.

Tabauibe! U cxeMbl: «OCHOBHBIE CTaIUN

OHTOI'CHEC3a».

OobopynoBanme: monenb «l{ukn
Pa3BUTHUS JIATYIIKI)

Xopza, KulieyHas Tpyoka.
Onpenensate SMOPHUOHATIBHBIN EPUOJ
Pa3BUTHS OPraHU3Ma U OMKCHIBATD
OCHOBHBIE 3aKOHOMEPHOCTH JIPOOICHUS
— o0pa3oBaHKe OJHOCIOIHOTO
3apojbliia — 0J1acTyIbl; 3aBUCUMOCTh
X0J1a poOJIeHUsT OT KOJINYECTBA
KEJTKA B SUTEKIICTKE; TaCTPYJIAIHIIO U
opranoreHe3. OObSICHSATD TaIbl
nuddepeHIIMpPOBKY TKAHEH,
oOpa3oBaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYIALHIO
AMOPHUOHATILHOTO PAa3BUTHS;
JICTESPMHUHAIINIO ¥ SMOPHOHATHHYIO
WHIYKITUIO; TEHETHISCKUN KOHTPOJIb
pa3BUTHSL.

OO0O0CHOBEIBATD BpPEJIHOE
BO3NelicTBHE TabavyHOTO JbIMa W
AJIKOT0JIs Ha X0 AYMOPUOHAIILHOTO U
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
OpraHu3Ma 4YejIoBeKa




10.5

Poct n pazButue
KUBOTHBIX

Poct Pa3BUTHUC ) KUBOTHBIX.

[TocToMOpHOHATBHBIN TIEPHO/I.
[IpsiMoe 1 HENpsIMOE pa3BUTHE.

PaszButne ¢ metamopdoszom

PackpeiBaTh copepkaHne TEPMUHOB U
MOHATHUI: OHTOTE€HE3,
MOCT3MOPHUOHAIBHOE Pa3BUTHE,
MeTamop(}o3, INYUHKA, pOCT, CTAPEHHUE,

y 0€CII03BOHOYHBIX U TTO3BOHOYHBIX
YKUBOTHBIX. brojorndeckoe 3HaueHue
MPSIMOTO M HETIPSIMOTO PA3BUTHS, X
pacrmpocTpaHeHue B mpupoe. Turbl
pocTa KUBOTHBIX. DaKTOPHI PETYIISAIIH
pocCTa KUBOTHBIX U YesoBeka. Ctaauu
MOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
YKUBOTHBIX U desioBeka. [leproap
OHTOTeHe3a yenoBeka. CTapeHue u
CMEPTh KaK OMOJIOTHYECKHUE MPOIECCHI.

JemMoHcTpanuu
Tabnuiel u cxemsl: «IIpsmoe u

HENpsIMOE pa3BUTHEY, «Pa3BuTHE
MaMCKOro x)yka», «Pa3Burne capanuny,
«Pa3Butne nArymkmy.

IIpakTnueckas padora

«BbISIBIEHHE  TPU3HAKOB  CXOJCTBA
3apOJIbIIIEeH MO3BOHOYHBIX JKUBOTHBIX)

CMEPTh.
XapakTepu30oBaTh
NOCTAIMOPHOHAIIBHBIN MEPUOJ] PA3BUTHS
OpraHu3Ma U €ro OCHOBHBIE (POPMBI.
XapakTepu3oBaTh NPIMOE Pa3BUTHE U
€ro NEPUOJBI.

N3narats conepkanue TeOpui
CTapeHMsI OPraHU3MOB.

OOBICHATH OMOJIOTHUYECKUNA CMBICIT
pa3BUTHA ¢ MeTaMOP(030M




10.6

PasmuOXeHuEe 1
pa3BUTHE PACTCHUI

PasMHOXeHHE 1 pa3BUTHE
pactenuid. 'ameTopuT 1 cnopopur.
Meiio3 B )KU3HEHHOM LIMKIIE
pacTEeHUU.

OO6pazoBaHue criop B Impoliecce Meio3a.

["'amerorenes y
OnnonoTBopeHue u
PaCTUTEIIBHBIX OpTaHU3MOB.
JBoMHOE OIUIOIOTBOPEHUE y
IBETKOBBIX pacTeHui. OOpazoBaHue
U Pa3BUTHE

pacTeHUN.
pa3BUTHE

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHATUM: TaMeTODHUT, CIOPOPUT,
aHTEPHJIUU, APXETOHHUH, 3apPOCTOK,
METracIiopa, 3apOJAbIIIEBbIA MEIIOK,
CHUHEPTU/bI, AaHTUIIOABI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OILIOZI0TBOPEHUE, POCT, MEPUCTEMA,
KaMOMii, Tepro/Ibl OHTOT€HE3a
LIBETKOBBIX PACTCHUM.




CEMEHH.
MexaHu3MBbl pEeTyJIsLUN OHTOTE€HE3a Yy
PacTeHUN U )KMBOTHBIX.
JdemoHCcTpanumn

IToptper: C. I'. HaBamuH.
Tabauibl 1 cXeMbl: «JIBoMHOE
OIUIOJIOTBOPEHHUE Y [IBETKOBBIX
pactenuit», «CTpoeHue cemMsiH
OJIHOJIOJIBHBIX U JIBYJIOJIbHBIX
pacTteHuit», « Ku3HEHHbBINA LUK
MOPCKO# KamycThI», «  Ku3HEHHBIN
LIUKJ MXa», «KU3HEHHBIN ITUKIT
ManoOPOTHUKA», « KU3HEHHBIN ITUKJ
COCHBI».

JlaGoparopHasi pabora
«CtpoeHue opraHoB Pa3MHOKECHUS
BBICIIMX PACTEHUI»

XapakTepu30BaTh 0COOEHHOCTH

OecrnoIoro 141 IIOJIOBOT'O

Pa3MHOKEHUS [IBETKOBBIX PACTCHUM.
Beienars 0coOEHHOCTH MTPOTEKAHUS
raMeTOTeHe3a Y IIBETKOBBIX
pactenunii. OnMChIBAThH MPOLIECC
JIBOMHOTO OIUIOJIOTBOPEHUS Y
[IBETKOBBIX PACTECHUN U OOBSICHATH
€ro NMperuMYyIIEeCTBA 10 CPABHEHUIO C
OIJIOZIOTBOPEHUEM Y CLIOPOBBIX U
TOJIOCEMEHHBIX

Hroro

4acoB 10 TEME 8

11

Tema «I'eHeTnka — HayKa 0 HACJICACTBCHHOCTHU U UBMEHYNBOCTH OPIraHU3MOB»
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Hcropus cTaHOBIICHUS
Y Pa3BUTUS T€HETUKHU
KAaK HayKH

Hctopus cTaHOBIEHUS U Pa3BUTHSA
T€HETUKU KaK HayKu. PaOoThI

I'. Menpens, I'. ne ®pusa, T.
Moprana. Posib 0T€4€CTBEHHBIX
Y4YEHBIX B Pa3BUTUH I'CHETHUKHU.
PaboTtsl

H.K. Koxasmosa, H.M. BaBuiogsa,

A.H. benozepckoro, I'.Jl. Kapneuenko,

PaCKpBIBaTI) COACPIKAHUC TCPMHHOB H

MMOHSTHUI: TeHEeTHUKA, I'eH.
JIeMOHCTpUPOBAThH 3HAHUSI UCTOPUU
BO3HUKHOBECHHUS T€HETUKHU.

XapakTepu3oBaTh OCHOBHBIE HTaIlbI
PAa3BUTHUS T€HETUKU KAK HAYKHU

I0.A. ®ununuenko, H.B.
TumogeesaPecoBckoro.
JemoHcTpauun

[Toptpersl: I'. Menaens,

I'. Ie ®pus, T. Mopras,

H. K. Konsno, H. 1. BaBuios,
A. H. benozepckuii,

I'. 1. Kapneuenko,

I0. A. ®ununuenko,

H. B. Tumodees-PecoBckuit




11.2

OCHOBHBIC ITOHATHUS U
CHUMBOJIbI TCHCTHUKHN

OCHOBHBIE T€HETUYECKHE TTOHATUS U
CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIECJIbHBIC TE€HBI, AIbTEPHATUBHBIC
IIPU3HAKHU, JOMUHAHTHBIN U
pPELIECCUBHBIN TPU3HAK, TOMO3UIOTA,
reTepOo3UroTa, YuCTask JUHUS, THOPUIBI,
reHoTun, peHoTun. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUI0JIOTHYECKUI,
LIUTOJIOTUYSCKUH,
MOJIEKYJIIPHOT€HETUYECKU.

JdemoHcTpanuu
TaOauLs: «Metoabl TE€HCTUKN,

«CXeMbl CKpEIINBaHUS.

JlabopaTopHasi padora
«/Ipo3oduna kak 00bEKT TEHETHUECKUX
HCCJIEIOBAHUIN))

PackpbiBaTh cojiep;kaHuE TEPMUHOB U
MOHSITHUI: HACJICJCTBEHHOCTb,
HacJICJJOBaHNUE, U3MEHUYHBOCTb,
reHOTHI, (DEHOTHUII, FTEHOM, JIOKYC,
XPOMOCOMBI, aJUIEIbHBIC T€HbI
(ayutenu), aibTEpHATUBHBIC PU3HAKH,
FOMO3UT0Ta, TETEPO3UTOTA,
JOMWHAHTHBIN NPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTas JIUHUS, THOPHUIBI.
ITonp30BaThCs TEHETUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOW IS
3aMUCH CXEM CKPEIIUBAHUS

HToro yacos 1o TemMe

12

Tema «SaKOHOMepHOCTI/I HaCJIeACTBCHHOCTH)




12.1

3aKOHOMEPHOCTH
HacJeI0BaHMs
MIPU3HAKOB.
MoHorudpuHoe
CKpeIIUBaHNe

MoHorudpuiHOe CKpeIIBaHUE.
ITepBblii 3aKk0H MeHaens — 3aK0H
eAMHO00pa3usi THOPUIOB IIEPBOTO

ITIOKOJICHHA. HpaBI/IJ'IO AOMHWHUPOBAHUA.

Bropoi 3akon Menaens — 3aKkoH
pacIIeTUIeHUs IPU3HAKOB.
[uTomornyeckrue OCHOBBI
MOHOTHOPHUJTHOTO CKPEIIUBAHMUSI.
I'unoresa yuCTOTHI raMeT.
JlemoHcTpanuu

IToptper: I'. Mennens.

Tabsuibl 1 cxembl: «IIepBbIil 1 BTOpOi
3akoHbl Menaens». O0opynoBanue:
MOJIEJNIb JUIS IEMOHCTPALIMKU 3aKOHOB
eauHOoO00pa3usi TMOPUJIOB MEPBOTO
MTOKOJICHUS U PACIIECIUVICHUS

IMPHU3HAKOB, CBETOBOM MHKPOCKOII,

MUKpOIpenapar:
«/po3odumnay.

IIpakTuyeckas padora
«3yuenue pe3yJIbTaTOB

MOHOTHOPHIHOTO CKPEIIMBAHUS Y
Jp030(HUITBI

PackpbiBaTh cofiep:kaHrie TEPMUHOB U
MOHSATUN: MOHOTUOPUIHOE
CKpeIllMBaHUE, YUCTOTA TaMeT,
JTOMHHHPOBAHUE, PACILICIIIICHUE
MIPU3HAKOB.

OnuceiBaTh OnbITE . Menaens mo
M3YUYEHHIO HACIEOBAHUS OJTHOM Maphl
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
[IpuBOIUTH POPMYTUPOBKH MIEPBOTO
Y BTOPOTO 3aKOHOB ['. Mennens
(3aKkoHa eMHO00Opa3usi THOPUIOB
MEPBOr0 MOKOJICHUS, 3aKOH
pacuierieHus MPU3HAKOB) U
OOBSICHSITh UX IUTOJIOTUYECKUE
OCHOBBI.

CocTaBisiTh CXeMbl MOHOTHUOPHUAHOTO
CKpEILUBAHUA U pelIaTh FTEHETUYECKUE
3a/1a4¥ HA MOHOTHOPHUIHOE
CKpelllBaHue




12.2

AHanu3upymoliee
CKpeEIllUBaHUE.
Henomnoe
JTOMHUHUPOBaHUE

AHanM3upyolllee CKPEIIMBaHUE.
[IpomMexyTOUHBIN XapakTep
HacyenoBanus. Pacienienue
MIPU3HAKOB MPHU HEMTOJTHOM

PackpeiBaTh conep:kaHue TEPMUHOB U
MIOHSTUI: aHAJU3UPYIOIIEE
CKpEILMBAHUE, HETIOJIHOE
JOMUHUPOBAaHUE, KOJTOMHUHUPOBAHUE.

JAOMWHHUPOBAHUM.
JlemoHcTpanuu

TabauIel M CXeMbl: « AHATH3UPYIOIIEE
CKpemuBanuey, «Hemnomnoe
JIOMUHHUPOBAHUE)

CocTaBnATh CXeMbl aHAIU3UPYIOIIETO
CKpEILMBAaHUS U peliaTh FTeHETUUECKUE
3a]ja4M Ha aHAJIM3HUPYIOIIEe
CKpEILMBAHNE U HETIOIHOE
JOMUHHPOBAHUE




12.3 | AurubGpuanoe JlurubpugHoe ckpemuBanue. TpeTuit PackpwiBath conepkaHue TEPMUHOB U

CKpCIIMBaHUC 3aK0H MeHIels — 3aKOH HE3aBUCUMOIr0 | MOHATHI: I[I/IFI/IGpI/II[HOC CKpCIINBAHUC,
HACJIEIOBAHHUS ITPU3HAKOB. (EeHOTUITUYECKUIN PaIUKal.
[{UTOIOTHUECKHE OCHOBBI OnuceiBath onbITH . Menaens no
JTUTUOPUTHOTO CKPELTUBAHUSI. H3yICHUIO HACICIOBAHNA IBYX 114D
JleMOHCTpaLHH MPU3HAKOB Y TOPOXA MMOCEBHOTO.
Moprper: T'. Menzels. [IpuBOIUTH POPMYITHUPOBKY TPETHETO
Tabauiiel u cxembl: « TpeTuii 3aKoH saxona I'. Mennens (3axona

HE3aBUCHUMOTO HACJIEOBAaHUS
Mennens».
MIPU3HAKOB) U OOBSICHITH €T0
Odopynosanme: Mozene — Ans LUTOJIOTUYECKHE OCHOBBI.
ACMOHCTpaliH JakoHa [IprumeHaTh MaTEMAaTUUYECKUIN PACUET C
HC3aBHCHMOTO HaCHeHOBaHHiI MTOMOIIBI0 (PEHOTUTTUYECKOTO pajrKaa
TIpU3HAKOB, CBCTOBOM Y METOJa IEPEMHOKEHUS BEPOATHOCTEN
MHKPOCKOIL; MHUKpornperapatr BAPHMAHTOB PACLICILIEHHS IPU3HAKOB y
«/lposodpurnay. MIOTOMKOB 110 (DEHOTHITY ¥ T€HOTHITY.
HpaKTH‘IeCKaH paﬁoTa CoCTaBIISITh CXEMBI I[I/IFI/I6pI/II[HOFO
«3yuenne pe3yJIbTaTOB CKPEIIMBAHUS U PEIIaTh TEHETUYECKUE
JIHFH6pHJIH0r0 3aJa4d Ha )II/IFI/I6pI/IJIHOC CKpCILIMBAHUEC
CKpEIIMBAHUSA y
JPO30(HITBI
12.4 | CuerieHHOE CuenieHHOE HacienoBaHue | PackpeiBaTh colepkaHue TEPMUHOB U
HacJieJO0BaHHE npuszHakoB. PaGotel T. Moprana. | NMOHSATHIA: CIENJIEHHOE HACIe0BaHUE,
MTPU3HAKOB. CueruieHHOE  HAcClE€OBaHUE TE€HOB, | HAPYILEHHS CUEIJICHUS I'€HOB,

HapylIeHUE




XpOMOCOMHasi TEOpUs
HACJIEICTBEHHOCTHU

CLEIUICHHS] MEX1y T€HAMH.
XpOMOCOMHasl TEOpUs
HACJIEICTBEHHOCTH.
JleMmoHCcTpauumn

[Toptper: T. Mopras.

Tabaunpl u cxembl: «CLENIeHHOe

HACJICIOBAaHUE TPU3HAKOB y
Jp030(QUITBI.

Oob6opynoBanme: MOJICNIb JJIS
JEMOHCTPAIIAH CIECTICHHOTO
HacJIeJJOBaHUS TIPU3HAKOB.

KpPpOCCHUHI'OBECD, peKOM6I/IHaHI/IH I'CHOB,
IFCHCTUYCCKUC KAapThbl, MOpPTraHU/IA.

[TpuBoAUTH GOPMYITHPOBKH 3aKOHOB
Moprana (3akoHa CLEIIECHHOTO
HACJICIOBAHNS TEHOB U 3aKOHA
HapyIICHUs CUETUICHUS MEXKy T€HaMu )
U OOBSACHSTH UX IUTOJIOTMYECKUE
OCHOBBI.

[TepeuncnsiTb OCHOBHBIE MOJIOKECHUS
XPOMOCOMHOM TEOPUHU
HACJIEICTBEHHOCTH.

Pemate reneruueckne 3amaud = Ha
CIICIJICHHOE HacJIeJIOBaHUE TI'C€HOB H
HapYyLICHUE CIICTICHUS MEXITY
reHaMu
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['eneTuka mona

['eneTrka nosa. XpoMOCOMHBIN
MEXaHHU3M ONPEACIICHUS 10JIA.
AyYTOCOMBI U OJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIl U reTepOraMeTHBIN
noJ. [ 'enernueckas CTpykTypa
IIOJIOBBIX XpoMocoM. Haciienosanue
IIPU3HAKOB, CLICIUICHHBIX C IIOJIOM.

JlemoHcTpanuu

Tabaunp! u cxeMsbl: «I'eHeTrka mnosiay,
«Kapunorum yenoseka», «Kapuorun
npo3ouib», «KapruoTun OTULbD

PackpsIBaTh cofiepkaHie TEPMUHOB U
MOHSTUI: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOT'aMETHBIN IT0JI,
reTEPOraMeTHBIN MOJI.

OOBICHATH XpPOMOCOMHBIN MEXAHU3M
OIPEJEIICHUS 110J1a y OPTaHU3MOB.
[IpuBOANTH MpUMEPHI HACIIETOBAHUS
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.
CocTaBisATh CXEMBI CKPEILIMBAHUS U
pemnaTh reHeTUYECKUE 3a/1a4u Ha
HACJIEI0BAHKE IPU3HAKOB, CLICTUICHHBIX
C IIOJIOM.

[IpuBOANTH MPUMEPHI TEHETUYECKUX
3a0oeBaHui U 1ePEKTOB

Y OpPraHnu3MOB, CBA3dHHBIX C II0JIOBBIMHU

XpOMOCOMaMH




12.6 | 'eHoTHn KaK
[eJIOCTHAS CUCTEMA

I'enoTun KaK IIEJIOCTHAs
[Lnenorponus -
MHO>XECTBEHHOE JICHMCTBHUE TI'CHA.
MHO0XeCTBEHHBIN

CHUCTCMaA.

AJTCITU3M.
B3auMopencTBrue  HealsIeIbHbIX
T'CHOB.

KommiemeHTapHOCTh. DNHUCTAa3.
ITonumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA, a
TaKXe (PU3NOIOTHYECKUX MPOLIECCOB,
MOBEJICHUS] U KOTHUTUBHBIX (DYHKITUH.
['eHeTHyeCcKre MEXaHU3MBbI
CHUMOHOTIeHE3a, MEXaHU3MBI
B3aUMO/ICUCTBUS «XO35IMH — TTapazuT»
U «XO35IUH — MUKPOOHOMY.
['eHeTHyeckue acrieKThl KOHTPOJIS U
M3MEHEHHS HACJIEACTBEHHOM
nH(MOpMAITUU B TTIOKOJICHHSIX KJIETOK

Y OpPraHU3MOB.

JlemoHcTpanuu

Ta0munel U cxembl: « MHOKECTBEHHBIM
ajuienu3m»;«B3anMoaeicTBuEe TEHOBY

PackpbIBaTh cofiep:kaHue TEPMUHOB U
MOHSTHI: MHOKECTBEHHOE JICHCTBUE
reHa (Tuieiiorponus),
KOMITJIEMEHTAPHOCTb, AITUCTA3,
MOJIUMEPHUS.

Onpenensate (GopMbl B3aUMOJICHCTBUS

aJlIeJIbHBIX U HeaJUICJIbHBIX TSHOB.
[IpuBOAMTH MPUMEPHI TIIIEUOTPOITHOTO
JIICUCTBUS I'€HOB.

Pemath regeTuueckue 3a1aud Ha
B3aUMOJEUCTBUE  HEAJIEIILHBIX
T€HOB

HToro gacos mo reme

10




13

Tema «3aK0HOMEPHOCTH U3MEHYUBOCTH

13.1

N3MeHYNBOCTH
MpU3HaKOB. Bubl
WU3MEHUYUBOCTH

1

B3aumopeiicTBe TEHOTHIIA W CpEbl
pu GopMUpPOBaHUM (PEHOTHUTIA.
M3MEeHYNBOCTH MTPU3HAKOB.
KauecTBeHHBIC Y KOTMYCCTBCHHBIE
MpU3HaKU. Bujbl N3MEHYMBOCTH:
HEHACJIeJICTBEHHAS U HACJIEICTBEHHASI.

JleMmoHCcTpanun
Ta0nuiel 1 cxeMbl: « Buabl

U3MCHYHMBOCTI.

OO0opynoBaHme: )XUBbIE U TepOapHbIC
DK3EMIUISIPBI KOMHATHBIX PAaCTEHUI;
pucyHku (potorpadum) )KUBOTHBIX C
pa3IMYHBIMM BUJIAMH U3MEHYUBOCTH

PackpsiBaTh cojiepKaHuE TEPMUHOB U
MOHSTHUI: U3MEHUUBOCTb,
HEHACJICACTBEHHAs U3MEHUYMBOCTD,
HacJIeACTBEHHAsI N3MEHUYUBOCTb.
CpaBHMBATh HEHACJICICTBEHHYIO
W3MEHYUBOCTh C HACJICACTBEHHOIA.
[TpuBOAUTE pUMEPHI KAYECTBEHHBIX
Y KOJIMYECTBEHHBIX MIPU3HAKOB
OpPTaHU3MOB, ITPOSIBIICHUN Y
OpPraHU3MOB HEHACJIEACTBCHHOMU U
HacJIeACTBEHHOM M3MEHUYMBOCTH




13.2

MoaudukanronHas
U3MEHYUBOCTH

MoaudurkanonHas 3MEHYUBOCTb.
Poub cpensl B popmupoBaHUH
MOU(UKAITMIOHHON N3MEHUUBOCTH.
Hopwma peaxiyu npusHaka.
BapuannoHHbIH psii 1 BapualioHHast

kpuBas (B. Moranucen). CBoiicTBa
MOAU(PUKALMOHHON N3MEHUNBOCTH.
JlemoHcTpanuu

Tabauib! U CXEMBI:

«MoaudukanmoHHas U3MEHUUBOCTHY.

OO0opynoBanme: XuBbIE U repOapHbIC
AK3EMIUISIPBI KOMHATHBIX PaCTEHU;
pucyHku (potorpadum) ;KMBOTHBIX

PackpriBaTh conep:kaHue TEPMUHOB
U TIOHATUHN: MOIM(DUKAIIMOHHAS, WITH
dbenoTunuyeckasi, I3AMEHYUBOCTb,
BAapUaHTa, BApUAL[MOHHBIN PsIJ,
BapHallMOHHAas KpUBas, HOpMa
peaxkiuy Npu3HaKa, MoAU(pUKaIIU.
XapakTepu3oBaTh CBOKWCTBA

MO (PUKAITMOHHOM U3MEHUMBOCTH.
[loka3pIBaTh pOJIb YCIOBUM BHEIIHEN
Cpelbl B pa3BUTUU MOIU(UKALIMOHHON
M3MEHYMBOCTH Y OPTaHU3MOB.
CtpouTh BapHallMOHHbIE PSIIbI U

C mpuMepaMu
MOAU(PUKAITMOHHON
n3MeHunBoctu. Jlaboparopuas
padora

«HMccnenoBanue 3aKOHOMEpPHOCTEN
MO (PUKAIIMOHHONW N3MEHYUBOCTH.
ITocTpoeHune BapualMOHHOTO psiia U
BAPUALIMOHHOU KPUBOM»

rpaguKk  KpUBOW  HOPMBI  pEAKIIUH
MIPU3HAKOB Y PA3IMYHBIX OPTAHH3MOB




13.3 | 'enoTHnnueckas ['eHoTHIIMYECKAst U3MECHUYMBOCTb. PackpwiBath conepkaHue TEPMUHOB U
U3MEHUYMBOCTb. CBolCcTBa TCHOTHITMYECKOM MMOHATHI: KOMOMHATUBHAS
KomMmOuHatuBHas U3MEHYMBOCTH. BUIbI FEHOTUIIMYECKON | H3MEHYNBOCTD, MyTallHOHHAS
U3MEHYUBOCTD M3MCHYMBOCTH: KOMOMHATHBHAS, M3MEHYMBOCTh, KOMOMHAIIUY, MYTalllH.

MyTallMOHHAs. XapakTepuszoBaTh CBOWCTBA
KoMOnHaTuBHAss N3MEHYHBOCTb. TeHOTHITHYCCKON M3MEHUYMBOCTH.
Mei103 1 moJIOBOM MPOIIECC — OCHOBA OnuceIBaTh MEMO3 U MTOJOBOM MPOLIECC
KOMOMHATHUBHOM U3MECHUYHUBOCTH. KaK OCHOBY IPOSIBJICHUS Y OPTaHU3MOB
Ponp KkoMOMHATHBHOM M3MEHUYMBOCTH KOMOUHATHBHON U3MEHYMBOCTH.
B CO3JaHMHU T€HETUIECKOTO [Toka3bIiBaTh HA KOHKPETHBIX ITPUMEPaX
Pa3HOOGPa3Hs B IPELENax OIHOTO POJIb KOMOMHATUBHON U3MEHYMBOCTH B
BHIA. CO3JIaHUH TeHETUUCCKOTO
JleMoHCTpaIHH pa3HooOpa3usi OpraHM3MOB B Mpeenax
Ta0mune! ¥ cxeMsl: «KoMOMHaTHBHAA OAHOTO BHA.
M3MEHUYUBOCTBY, «Meno3», CPaBHHBATH FEHOTHIIMIECKYIO
M3MEHYUBOCTh C MOJIU(PUKAITUOHHOMN
«OrI010TBOPEHUE

13.4 | MyrauunonHas MyTanroHHast ”3BMEHYMBOCTh. Bubl PackpeiBaTh conep:kaHue TEPMUHOB U
W3MEHYHBOCTD. MYyTAallMii: TeHHbIE, XPOMOCOMHBIE, MOHATUI: MyTaIluU, XPOMOCOMHBIE
3aKOHOMEpPHOCTHU reHoMHbIe. CIIOHTaHHBIE U nepecTpoiiku (abeppauun),

MYTAalITHOHHOT'O

WHIYyLUMPOBaHHbIE MyTallud. S nepHbie

MOJIUIIION AU, AaHCYINIONIWA, MYTAHT,




mporiecca.
DIUTEHETHUKA

H OUTOINIa3MAaTHYCCKUC MyTalluH.
CoMaTH4EeCKHE U TTOJIOBBIC MyTalHu.
HpI/I‘-II/IHBI BO3HHKHOBCHU

MyTaluui. MyTareHsl ¥ uX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO Mpolecca. 3aKoH
TOMOJIOTUYECKHX PSJIOB

B HACJICACTBEHHON N3MEHUYNBOCTHA
(H.A. BaBunos). Buesinepnas
W3MEHUYUBOCTh U
HACJIEICTBEHHOCTb. Jnucenemura u
INUSEHOMUKA, PO
nuUceHemu4ecKux akmopos &
HAc1e008aHuu U U3MEeHYUBOCMU
GeHomunuyeckux npusHaKos y
OP2AHUBMOG.

JleMoHCcTpauumn

IToptpersl: I'. /e @pus, B. Moranucesn,
H. 1. BaBunos.

Tabnuibl u cxembl: «I'eHeTHueckue

3a00JIEBAHHUS YEI0OBEKAY, « BUIbI
MYTaLum».

OobopynoBanme: )KUBbIE U
repOapHbIe IK3EMILISIPhl KOMHATHBIX

MYTarcHsbl.
[TpuBOIUTH IPUMEPBHI MYyTalUM,
BCTPEUAIOIINXCS y pa3HbIX
OpraHU3MOB. Knaccudunuponatsb

MyTalliH II10 Pa3HbIM OCHOBAHUAM.

Paznuuate Ha n300pakeHusIX (cxemax,
Ta0JIUIIax ) TCHHbIC MYTaIlUH,
XPOMOCOMHBIE NTEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TYTUTUKAIUH,
TPAHCIIOKALINU, THBEPCUU; TCHOMHBIE
MyTAallWH.

CpaBHHUBaTh MEXIy €000 MyTaluu
Pa3HBIX BHUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHOW M3MEHYHBOCTH.
HaspiBaTe nnpuunHbl MyTannii,
BBISBJISITh UICTOYHUKH
(hakTOPOBMYTAareHOB B OKPY KalOIIEH
cpene (KOCBEHHO).

[IpuBoAUTH POPMYIHPOBKY 3aKOHA
TOMOJIOTHYECKUX PSAIOB U
HacleJACTBEHHOM n3MeHuUnBocTH H.
. BaBunoBa u 000CHOBBIBATH €TI0
3HAYEHUE ISl IPAKTUKHU CEITbCKOTO
X031CTBa




pactenuit; pucyHku (dororpadun)
YKUBOTHBIX C Pa3IMYHBIMHU BUIAMU
W3MEHYHBOCTH.




IIpakTHueckas padora
«MyTtanuu y 1po30¢puiibl (Ha TOTOBBIX
MUKpOIpenaparax)»

Hroro

qaCoB II0 TCMC

6

14

Tema «I'eHeTHKA YeJI0BEKA»
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I'eHeTHKka yenoBeKa.
MeToabl MEITUITTHCKON
T€HETUKU

Kapuotun uenoseka. MexayHapoaHast
porpaMmMa MCCIIeIOBaHus T€HOMa
yenoBeKa. MeToabl U3y4eHHs] TEHETUKH
YyeJIOBEKa: reHealIOTHYeCKUM,
OJIM3HEIIOBBIM, [TATOI€HETHYECCKHIA,
MOMYJISLIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUUECKHM.
CoBpeMeHHOE OIpe/IeICHUE TEHOTHUIIA:
MTOJIJHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomo1pto [11[P-anamm3a.
Hacnencrsenunsie 3a00eBaHus
yeyoBeka. I eHHbIe n

XPOMOCOMHBIE 00JIE3HU YEIOBEKA.
bone3nu ¢ HaciaeacTBeHHON

MPEPaACIIONIOKEHHOCTHIO. 3HAaUCHUE
MEIUIIMHCKON T€HETUKHA B
MPEIOTBPAICHUHN U JICUCHUHN
reHETUYECKUX 3a00JIeBaHUI
yelioBeka. MeIMKO-TEHETHYECKOE
KOHCYJIbTUpOBaHKEe. CTBOJIOBBIE
Ki1eTKU. [ToHATHE «T€HETUYECKOTO

PackpbiBaTh cojiep:kaHrue TEPMUHOB U
NIOHSATHUN: CEKBEHUPOBAHUE, KapTa
XPOMOCOMBI, TPOOAH]I, HACIIEICTBEHHbIE
00J1e3HH (MOHOTEHHBIE, TTOJUTeHHBIE,
TE€HHBIE, XPOMOCOMHBIE),
MEUKOT€HETHUECKOE
KOHCYJIbTUPOBaHUE, JOPOI0BAs
JIUarHOCTUKA, aMHUOLIEHTE3.
[lepeunciaTb 0COOEHHOCTH U3YUEHUS
TE€HETHUKH YEJI0BEKA U METOIbI
MEJIUIIMHCKON F€HETUKH.
XapakTepu3oBaTh METOAbI U3yUYCHUS
T€HETHKHU YeJIOBeKa (IreHeaJornyecKuid,
ONMM3HEOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHU,
MOMYJISIIUOHHO-CTATUCTUYECKUI ).
OnuceiBaTh 1EH, 33]1a44 U
JIOCTUKEHUSI MEXKTYHAPOTHOM
nporpamMmsbl «I'€HOM YenoBeKay.
Paznuuath Ha n300pakeHusIX (cxemax,
Ta0JIMIIaX) KapThl XPOMOCOM
(remeTHueckue, pusHUecKue,
CHUKBEHCOBBIC).




rpy3a». DTUYECKHUE aCIIEKThI
UCCIIEJIOBaHUN B 00J1aCTH
PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

['enetnyeckue GpakTopshl
MOBBIIIEHHON YyBCTBUTEIBHOCTH
YyesoBeKa K (PU3M4YEeCKOMY U
XUMUYECKOMY 3arps3HEHUIO
OKpyXxarouien cpensl. ['enernueckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K
ATOJIOTHSIM.

JdemoHcTpanuun

Tabnuib! u cxembl: «Kapuotumn

yenoBekay, «MeToapl n3ydeHus
TE€HETUKHU YEJIOBEKay, «I 'eHeTnueckue
3a00s1€BaHUs YEIIOBEKAY.
IIpakTueckas padora

«CocraBiieHUE U aHAIU3 POJAOCIOBHON»

OnuceIBaTh METOIbI COBPEMEHHOTO
OTPE/ICJICHUS] TEHOTUIIA OpTaHU3Ma;:
MOJITHOTEHOMHOE CEKBEHHPOBAHMUE,
T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nomoipio I11[P-ananmm3a.
XapakTepu30BaTh HACJIECACTBEHHBIC
3a00JIEBaHMS YEI0BEKA U
3a00JIeBaHMs C HACJICICTBCHHOM
MPEIPACIIOIOKEHHOCTHIO.
CpaBHMBATH TE€HHEBIE,
XPOMOCOMHBIC 00JIC3HM YellIoBeKa U
0O0JI€3HH C HACJICACTBEHHOM
MPEIPACIIOIOKEHHOCTHIO.
YcTraHaBinMBaTh B3aUMOCBSI3b MEXKY
HacCJIE€ACTBEHHLIMHU 3a00J1€BaHUSIMUA
YyeJI0OBEeKa U UX TeHEeTUYECKOM
ocHOBOM. OOOCHOBBIBATH 3HAUCHHE
MEJINKOT€HETUIECKOTO
KOHCYJIbTUPOBAHUS B
NpEeAOTBPAIICHUH U JICUCHUU
HACJIEICTBEHHBIX 3a00JI€BaHUI
YyeJoBeKa

Hroro

4aCoOB [0 TEME 3

15

Tema «CeJiekuusi OpraHu3MoB»
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OCHOBHBIC TTOHSATHUS
CCIICKIINH

JloMecTHUKals U CEEKIHUS.
3apoKIeHue CEeNECKIUU 1
JOMECTUKAIMA. Y YCHUE
H./. BaBusosa o LlenTpax

PackpriBaTh copepxanmne OCHOBHBIX
MIOHSATUM: CENCKIIMS, TOMECTUKAIIUS,
MIPUMUTHBHAS CEJNIEKIIUS,
KOMOMHATUBHAS CEJICKIIMS, COPT,




IIPOUCXO0XKJIEHNUS U MHOT000pa3us 1I0pOJ1a, IITAMM.

KYJbTYPHBIX pacTeHuid. PoJib ITepedncisiTh OCHOBHBIE ATAIIBI
CEJICKIIMH B CO3/IaHUU COPTOB Pa3BUTHS CEJICKIIMM KaK IMpoliecca u
pacTeHuil 1 mopoJ KkUBOTHBIX. CopT, HAYKHU.

1nopoja, mTaMm. 3aKOH XapakTepu3oBaTh COAEpKaHUE
TOMOJIOTHYECKUX PSIIOB B yuenuss H. M. BaBunoBa o Ilentpax
HacJeACTBEeHHOU n3meHnunBoctu H.1. IPOUCXOXKIEHUSI M MHOroo0pasus
BaBwiioBa, €ro 3HaUYeHUE IS KyJIbTYPHBIX PACTEHUH.

CEJIEKLIMOHHOM PabOTEL. ITokaswiBaTh LIeHTpPBI IPOUCXOKICHUS U
JleMoOHCTpALHH MHOT'000pa3us KyJIbTypHBIX PACTCHUHN U

[leHTpbl JOMECTUKAIIUN JOMAITHUX
KMBOTHBIX Ha KapT€ MUPA, CBSA3BIBATH
UX MECTOIIOJI0KEHHUE C OUaraMu
BO3HUKHOBEHUSI APEBHEUIITNX
[ABWJIN3AIAH.

[Toptpersl: H. 1. BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenko,
I1. I1. JIykpanenko, b. JI.
ActaypoB. TaOIUIIbI U CXEMBbI:

«LlenTpel npoucx
HenTper npoucxoxachms 1 CpaBHUBATH COPT, MOPOY, IITAMM C

MHOT000pa3usi KyJIbTYPHBIX

b BUJIAMU-POJINYAMHU.

pacTeHuil», «3aKoH

OO60CHOBBIBATh 3HAYCHUE 3aKOHA

TOMOJIOTMYECKUX PSATOB B

. TOMOJIOTMYECKHX PSJIOB B
HACJIEJICTBEHHON N3MEHUUBOCTH.

HaCJIEICTBEHHON N3MEHUYHBOCTH
JlaGopaTopHnas padora«3yuenue

o H. 1. BaBunoBa a5t ceJIeKIIMOHHOMN
COPTOB KYJIbTYPHBIX PACTCHUUN U

paboTHI.
MOPOJI IOMAITHUX

OrnuchiBaTh NEPCIEKTUBBI
JIOMECTUKAIMU U CO3/IaHUE HOBBIX
COpPTOB KYJIbTYPHBIX PACTEHUH, MOPO]I

KHUBOTHBIX»




JIOMAIIHUX KUBOTHBIX U LITAMMOB
MHKPOOPraHU3MOB







15.2

MeTtoabl
CEJICKIIMOHHOMU
pabotel. CoxpaHeHue,
M3y4YEeHUE U
HCITOJIb30BaHHE
FeHETHYCCKHUX

pecypcoB

MeTob1 CeNeKIIMOHHOM PabOTHI.

N cKkyccTBEHHBIM 0TOOP: MacCOBBIM

Y UHJIMBUAYAJbHBIA. DTalbl
KOMOWHAIIMOHHOM CENIEKIIUH.
HcnbiTanne npon3BOaUTENEH 110
noToMCTBY. OTOOp MO FEHOTUITY C
MTOMOIIIBIO OILIEHKHU (heHOTUIA
MOTOMCTBA U OTOOP MO FEHOTHUITY C
nomoiesio aHanuza JJHK.
HcKycCcTBEHHBIN MyTareHe3 Kak MeTo
CEJICKIMOHHOM padOTHI.
PagnanioHHbIN 1 XUMHYECKUHN
MYTareHe3 Kak UCTOYHHUK MYTalui y
KYJbTYPHBIX (DOPM OpPraHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
PEIaKTUPOBAHUSA U METOJOB
pekomOunanTHbIX JJHK mis
MOJIy4E€HUs UCXOAHOTO MaTepuana Jjis
CEJICKIIUH.

[Toyuenue nONMUILIOUIOB.
BryTpuBugoBas rubpuanzanmsi.
bnuskopoacTBeHHOE

CKpelIuBaHue, Wi UHOPUIHHT.
HeponcrBeHHOE CKpelnBaHue,

WM ayTOpUIUHT. ['eTepo3uc u ero

PackpsiBaTh cojiepkaHUE TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
IIPOU3BOJIUTEIIN, IKCTEPHED,
OJIM3KOPOJCTBEHHOE CKPEIIMBAaHUE, UIIH
WHOPUJIUHT, HEPOJACTBEHHOE
CKpeIlUBaHUE, WU ayTOPUJIUHT, YUCTas
JUHUS, TeTepo3uc (TUOpUaHAs CHiia),
T€HOMHOE PEIAKTUPOBAHHUE,
VCKYCCTBEHHBI MYTarcHes,
(bakTophIMyTareHsbl, MOJIUTLIOUIHI,
oTnanéHHas TuOpuan3anus,
CEKBEHHUPOBaHKE. XapaKTepru30BaTh
OCHOBHBIE METObI CEJIEKIIUN PACTEHUI
Y KUBOTHBIX:

MCKYCCTBEHHBIA OTOOD U
rUOpUIN3aLIUIO.

CpaBHUBATh MaCCOBbIN UCKYCCTBEHHBIM
0oTOOp C MHJIUBHUIYaJTbHBIM, TOKA3bIBATh
VX 3HAYCHHE IS CEJIEKIUN
KYJbTYPHBIX PACTEHHUI U TOMAIITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIEC TPUMEPHI
OTAAJIEHHOU THOpUAU3AINY B
cenekuuu. OnuceiBath onbIT I'. 1.
Kapneuenko 1mo npeoosieHuo




npuuuHbl. Mcrions3o0BaHne
reTEPO3UCa B CEJEKIIUU.
OTtnanénnas ruOpuIA3aITHS.
[Ipeononenue

OecrI0/11sl MEXBUJIOBBIX THOPHUIOB.

Paznmnuate Ha M300pakeHHSIX (CXeMax,
Ta0IuIax) y OTACIbHBIX







Oecruroaus MEXBUIOBBIX THOPHUIOB.
JlocTrkeHns1 CeNneKunu pacTeHUN U
KUBOTHBIX. «3€1EHASl PEBOIIOYUSLY.
CoxpaHeHHE U N3YYEHUE TCHETHYECKUX
PECYpPCOB KYIbTYPHBIX PACTCHUHN U MX
JTUKAX POIUYCH JJIsT CO3aHUS HOBBIX
COpPTOB U THOPHUIOB
CEIIBCKOXO3SIMCTBEHHBIX KYJIBTYD.
M3yuenue, coxpanenue u ynpasienue
2eHeMuUYeCKUMU pecypcamu
CENbCKOXO3AUCMBEHHbIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEJISX
VAVYULEHUSL CYUWeCTNBYIOUUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KDOCCOB8, 8 MOM
yucie ¢ NPUMeHeHUeM CO8PEMEHHBIX
Memo008 HaAYHUHBIX UCCAe00B8AHULL,
nepeoosuvlx uoell U NepCneKmueHbLX
MexHOoN02Ul.

JlemoHcTpanuu

[Toprpeter: H. . BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenko,
H. bopnoyr, /1. K. benses.
TaGauupl 1 cxembl: «MeToIbl

cenexkuun», «OTnanéHnas
rudpuau3anus», «MyTtareHesy.

MPEJICTABUTENIEN KOHKPETHOTO COPTa
Y TIOPOJIbI XO35IMCTBEHHO IIEHHBIE
MPU3HAKU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu30BaTh POJb CEJIICKINU B
oOecreyeHuu IPOI0BOJILCTBEHHON
0€30MacHOCTH
yenosevecTBa. [ [puBoanTh
KOHKPETHBIE MPUMEPHI TOCTUKECHUM
CEJIEKIIMU KYJIbTYPHBIX PACTCHUHN U
JOMAITHUX )KUBOTHBIX B Poccuu




JlabopaTtopHas paGora
«V3ydenune METOI0B CeNeKINU




pacTeHui»
IIpakTHyeckas padora
«IIpuBHBKa pacTeHHII».

IKCKypcusa«OCHOBHBIE METOIBI U
JTOCTUKEHUS CEJIEKIIUN PACTCHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIMIO, IJIEMEHHYIO (epMmy,
COPTOUCTIBITATENIbHBIA YYaCTOK, B
TEIUIMYHOE XO035MCTBO,

B J1a00OpaTOpHUIO arpOyHUBEPCUTETA WU
HAYYHOT'O LIEHTPA)»

HToro yacos 1o TemMe 4

16 Tema «BHOTEXHOJIOTHSI U CHHTEeTHUYECKAas OMOJIOTHs»




16.1

buoTtexnonorus kax
HayKa U OTpacib
IPOU3BOICTBA

OOBeKTHI, UCIIOJIb3yEMBIEC B
OMOTEXHONOTHH, — KJICTOYHBIE W
TKaHEBbIC KYJBTYPBIL,
MUKPOOPTaHU3MBI, 170:¢
XapaKTEPHUCTHKA.

TpanuuuoHHas OMOTEXHOJIOTHS:
XJieOoIeyeHue, NoryueHue
KHMCJIOMOJIOYHBIX IIPOJIYKTOB,
BUHOJIENHE. MUKPOOMOJIOTUYECKHA
cuHTe3. OOBEKTHI
MUKPOOHOJIOTUYECKUX TEXHOIOTHI.
[TpousBoacTBo Oenka, aMUHOKHUCIIOT U
BUTAMUHOB.

JemoHcTpauumn
Tabauusl 1 cxembl: «Mcoap3oBanue

PackpeiBath conepkaHue TEPMUHOB U
MOHSTHI: OMOTEXHOJIOT U,
TpaJUIIMOHHAs OMOTEXHOIOTHS,
MUKPOOHOJIOTUYECKUIN CUHTE3,
MUKPOOUOJIOTUYECKAsE TEXHOIOTHS.
[Tepeuncnarh HanpaBiIeHUS
OMOTEXHOJIOTUH; 1IETTU U 33]1a4H,
CTOSIIIKE Tepes, OMOTEXHOJIOTHEN.
XapakTepu3oBaTh OOBEKTHI,
UCIOJIb3yeMble B OMOTEXHOIOTUH, —
KJIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIE METOBI
TPaJAUIIMOHHON OMOTEXHOJIOTUH U




MHUKPOOPraHU3MOB B
MIPOMBIIJIEHHOM IPOU3BOJICTBEY.
JlaGoparopHasi pabora «l3yueHue
00BEKTOB OMOTEXHOJIOTHI.
IIpakTuyeckasi padora«llonydyenue
MOJIOYHOKHUCIBIX MTPOTYKTOBY.
Jkckypeusi  «buorexHonorus  —
BaKHEMIIIas MPOU3BOIUTEIIbHAS
CUJIa COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO)»

TOCTIKEHHSI MEKPOOHOJIOTTIECKOM
TEXHOIOTHHU.

OO00CHOBEIBATh 3HAUYECHHE
OMOTEXHOJIOTHUH

JUUTSL CEJILCKOXO3IUCTBEHHOTO
MIPOU3BOJICTBA




16.2

OcHOBHBIE
HaIpaBJICHUS
CUHTETHUYECKOM
OMOJIOTHH

Coznanue TeXHOJIOTHI U
MHCTPYMEHTOB LICJICHATIPABIECHHOIO
M3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TOJIYYEHUS
OpPTraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKallliX HE BCTPEUAIOIIHNECS B
Npupojie OMOCUHTETUUECKHUE My TH.
Kinerounas nnxxenepusi. Metoasl
KYJIbTYPBI KJIETOK U TKAHEH PACTCHUH U
KUBOTHBIX. KpnoOaHku.
Comartunyeckasi rubpuu3anus u
COMaTHYECKUN AYMOPHOTEHES.
Hcnonb3oBaHue ramionioB B
CEJICKLIUH PACTECHUM.

Tlonyuenue MOHOKNIOHAILHBIX aHMUMEA.

PackppiBath copepkanne TEPMHUHOB H
MOHSATHUH: KJIETOUYHASI WH)KEHEPHS,
KJIETOYHAsT TEXHOIOTHS, METO/I
KYJIbTYPhI KJICTOK M TKaHEH,
TOTUIIOTCHTHOCTD, TUTFOPUIIOTCHTHOCTD,
CTBOJIOBBIC KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOXXEHUE PACTEHUM, COMAaTHYECKasI
TUOPHUIN3ALINS, TAILIOU b, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U ITOJMKJIOHAJILHBIE
aHTUTEeJa, METOJ TPAHCIUIAaHTAIlUHU SIJIep,
KJIOHUPOBaHHUE.

XapakTepu3oBaTh OCHOBHBIE
HaIpaBJICHUS] CHHTCTHYECKOMN
OHMOJIOTHH.




Hcnonvsosanue MOHOKIOHANbHBIX U
NOJUKTIOHAIbHLIX aHmumen 6
meouyune. ICKyCCTBEHHOE
OIUIOOTBOPEHHUE. PEKOHCTpYKIMSA
AUIEKIIETOK U KJIOHUPOBaHUE
JKUBOTHBIX. MeToJ
TPAHCIUIAHTALINU SAEP KIETOK.
Texnonozuu 0300poénenus,
KYIbMUBUPOBAHUS U
MUKPOKIOHANLHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

JleMmoHCcTpauumn

Tabauusl 1 cxembl: «Kietounas
WH)XECHEPUSD)

OnuchiBaTh HA KOHKPETHBIX MPUMEPAX
METO/IbI KJIETOYHON UHKEHEPUHU.
[TpuBOAUTH MPUMEPHI UCTIOIB30BAHUS
MOHOKJIOHAJIBHBIX M MOJUKIOHAIBbHBIX
AHTHUTEII B MCIUIIUHE.

O1neHUBaTH 3HAYCHUE CUHTCTUIYCCKOU

OMOJIOTUH JJIA CCJIBCKOI'O XO3S1CTBA U
MCINTINHBI




16.3

XpoMOCOMHas U
T€HHAsl UHXKEHEPUS

XpOMOCOMHAasl M TE€HHAsI UHKEHEPUS.
HcKycCcTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBaHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JJOCTHKEHUS 1
MEPCIEKTUBBI XPOMOCOMHOU U
T€HHON MHXEHEPUU. DKOJIOTUYECKUE
Y ATUYECKHUE TPOOJIEMbI TEHHOM
nHxXeHepud. JJeMoHcTpanuu
Tabauiel u cxembl: «['eHHas
WHXKEHEPUS»

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSATUH: TCHHAS] HHKCHEPHS,
PECTPUKIIMOHHBIC SHAOHYKJIICA3bI
(pecTpUKTa3bl), TUIKHE KOHIIHI,
TUTa3MU/IbI, PECTPUKIINS, TUTUPOBAHUE,
TpaHchopMalysl, CKpUHHUHT,
TpaHCTEHHBIE (TEHETHYECKH
MOAUGDUITUPOBAHHBIC) OPTAHU3MBI.
OmnuceIBaTh METO/IbI PENPOTYKTUBHOTO
Y TepaneBTUIECKOTO KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTHH U CIIOCOOBI
IeHETUYECKON NHKEHEPUU.
XapakTepus3oBaTh JOCTUKEHHS TEHHOU
VH)XEHEPUH.

OueHuBaTh SKOJIOTUYECKHAE U ITUYECKHUE
po0JIeMbI KIIOHUPOBAHUS U CO3JaHUS
TPAHCTE€HHBIX OPTaHU3MOB,
MEPCIEKTUBBI PA3BUTUSL XPOMOCOMHOM
Y TEHHOU MHKEHEPUU




16.4

MeauuuHckue
OMOTEXHOJIOTUU

MenuuuHCKHe OMOTEXHOJIOTUHU.
Ilocmeenomuas yugposas meouyuna.
II1[P-ouacnocmuxa. Memabonomuwii
AHANU3, 2EHOYECHMPUUECKULL AHATIU3
npomeoma yenosexa OJisi OYyeHKU
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanue cmeonosvix kiemokx.

Tapeemnas mepanus paka.

3D-6uounsicenepus ons pazpabomxu
DyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHel couemanuem
MeXHOI02Ull MPEXMEPHO2O
ouonpunmunea u ckaggonounea O
peuienus 3a0ay

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHBIX BAKYUH C YEabI0
obecneyerusi KOMOUHUPOBAHHOU
3awumol om 6030youmeneti OPBU,
YCMAaHO8IeHUe MONEKYISAPHbIX
MEXAHU3MO8 (YHKYUOHUPOBAHUS

PackpsIBaTh cofiepkaHie TEPMUHOB U
MOHSATUI: MEAULIUHCKAS
OMOTEXHOJIOTHS, METAOOJIOMHBIN
aHaJIU3, TCHOLEHTPUYECKUI aHAJIN3,
NEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIULIMHA.
XapakTepru30BaTh METOIbI
MEeTa00JIOMHOTO ¥ T€HOLEHTPUYECKOTO
aHaJIM3a; UCII0JIb30BAHUE CTBOJIOBBIX
kietok; [II[P-nuarnocTuky; TapreTHyo
TEpanuo paka

PHK-cooeporcawux 8UPYCO8,
8bI3b18AIOUJUX 0c000 onacmHole
3a00/1e8aHUS UeN08EKA U HCUBOMHBIX

Hroro yacos o teme




PeszepBHOE Bpems

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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