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[NOACHUTEJIBHAA 3AITNCKA

Jannas pabouast mporpamma ydeOHoro mpeamera «buomorusi» mist 10 kmacca paspaboTaHa B
COOTBETCTBUH C:
1. ®enepanbHbIM rocy1apcTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM CpeaHero olriero oopa3oBaHus /
npuka3 MunucrepctBa npocsenienust Poccuiickoit @enepanuu ot 12 asrycta 2022 roma Ne 732 «O
BHECEHUU U3MEHEHMH B (pesiepaibHblii rocy1apcTBEHHBIH 00pa30BaTeNIbHbIN CTAHIAPT CPEAHETO 0OIIETo
o0Opa3oBaHus, yTBEP>KIEHHBIN NpUKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu
orT 17 mast 2012 r. Ne 413»;
2. denepanpHOi paboueil mporpamMmoi cpemHero oodmiero obpasoBanusi. buomorust (yriryOiaeHHBIH
ypoBens) (s 10-11 kimaccoB oOpa3oBaTenbHbIX Opranuzanuii) — Mocksa, 2023;
3. buonorus. 10 kmacc: yuyeOHUK miisi 001eo0pa30BaTebHBIX OpraHU3alNi: YTIyOJIeHHBIH YpPOBEHb /
B.B.Ilaceunuk, A.A.Kamenckuii u ap.,— 2-e uza., — M.: npocsemienue, 2020r. — 336 c.
4. OcHOBHOM 00pa3oBaTeIbHON MporpamMmoil cpemaHero obmiero oo6pazoanus (10 kmacc) MBOY
«PoHUKOBCKas IIKOJIA-TUMHA3UAY;
5. Ilonoxenuem o padoueii mporpamme (GPI'OC-2021).
Cpok peanuzanuu nporpammsl — 2023-2024 yueOGHbIH ro1.

[Iporpamma mo OuoJIOTMU Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus pa3padOTaHa HAa OCHOBE
@OenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpa3oBanuu B Poccwuiickoit
Oenepanny, OI'OC COO, Konuenuuu mnpenonaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHHH (eepaabHoil pabodeld mporpaMmbl BOCITUTAHUS.

VYueOublii npeamer «buonorus» yriayOaEHHOTO YpOBHS U3YUEHUs SIBISIETCS OJHUM U3
KOMITOHEHTOB TIpenMeTHON obnactu «EcTecTBeHHO-Hay4HbIe MpeaMeTh». COriacHO MOJ0KEHUSM
®I'OC COO mnpodunbHble yueOHbIE MPEAMEThl, H3ydaeMble Ha YIIyOJEHHOM YpPOBHE, SBIISIOTCS
criocoboM auddepeHnuanmu oOy4eHHss Ha YpPOBHE CPEIHEr0 OOIIero OoOpa30BaHMsI W TPHU3BAHBI
o0ecrevynTh MPEeMCTBEHHOCTh  MEXAY OCHOBHBIM  OOIIMM, CPEOHUM OOIIMM, CpeAHUM
npodecCHOHANBHBIM U BBICHIMM OOpa3oBaHueM. B To e BpeMs KaXIblii M3 3ITHX Yy4eOHBIX
NPEAMETOB JODKCH OBITh OPHEHTHPOBAaH Ha  NPHOPUTETHOE  pelieHne  00pa30BaTeNbHBIX,
BOCIIMTATENBHBIX ¥ Pa3BUBAIOIIMX 3a/ay, CBSA3aHHBIX ¢ TNpodopueHTanneld oOydaroumxcs u
CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOM O0JIaCTH HaydyHOTO 3HAHHS, CBA3aHHOTO C OHUOJOTHEH,
MEJIULIMHOM, SKOJIOTUEN, TICUXOJIOTHEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[IporpamMmma mo Owuonoruu Na€T MpeNCTaBIEHHE O IeNM M 3aJadaX HU3ydeHHsl y4eOHOro
npenveTta «buomorus» Ha yrIyOJNEHHOM YpOBHE, OIpenernsieT o0s3aTebHOe  (MHBapUAHTHOE)
NpeMETHOE COJIEp’KaHKe, €ro CTPYKTYpHUpPOBaHHE IO pasfefiaM M TeMmaM, paclpeieieHue Io
KJaccaM, pEKOMEHJyeT IOCJel0BaTeIbHOCTh U3y4eHHs  y4yeOHOro marepuaga ¢ y4éToM
MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JTOTUKU

yueOHOTO TIpoIlecca, BO3PACTHBIX OCOOSHHOCTEeW oOydaromuxcs. B mporpamme mo Owonoruu
peanu3oBaH  TMPHUHIMI  MPEEMCTBEHHOCTH C  HM3y4eHHMEM OHOJIOTMM Ha YpPOBHE OCHOBHOT'O
obmero oOpa3zoBaHus, Omaromaps YeMy MPOCMATPUBACTCS HAMNpPaBICHHOCTh Ha TOCIEIYIOIICe
pa3BuUTHE OMOJIOTMYECKUX 3HAHUM, OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, HKOJOTHUECKOTO MBIIUICHUs,, NpPEACTaBICHUH O 3J0pOBOM o00paze »KH3HU, Ha
BOCIIUTaHUE OEpe’KHOr0 OTHOLICHHS K OKpYKarolled mpupoaHoil cpene. B mporpamme no 6uonorun
TaK)Ke TIOKa3aHbl BO3MOXHOCTH Yy4yeOHoro mpenmera «buonorus» B peanuzaiuu TpeOOBaHUN
OI'OC COO K mIaHUpyeMbIM JIMYHOCTHBIM, METalpeJMETHbBIM M MpPEeIMETHBIM pe3yiabTaTam
oOyueHuss ¥ B (OPMHUPOBAHMM OCHOBHBIX BHIOB Y4eOHO- TIO3HABATENILHOW JAEATEIHbHOCTH
00ydJaromMXCsi 0 OCBOCHUIO COJEP)KaHUS OHMOJOTMYECKOTO OOpa30BaHHMS Ha YPOBHE CPEIHETO
o0miero o6pa3oBaHMUs.

VYueOHblii mnpeamer «buonorus» Ha YpOBHE CpeaHero oOmero oOpa3oBaHHUsS 3aBepIIaeT
Ouosoruueckoe 0Opa3oBaHME B IIKOJIE M OPUEHTUPOBAH HA PACHIMPEHHE M YIIyOJeHHWE 3HAHHN



00y4aromuxcsi 0 >KUBOW MPHPOJIE, OCHOBAX MOJICKYJSIPHOM M KJIETOYHON OHOJIOTHH, SMOPHOIOTUU U
OMOJIOrMM Pa3BUTHUS, TE€HETHKH, CEJICKIMH, OMOTEXHOJIOIHH, IBOJIIOLMOHHOIO YYEHHS U SKOJIOTHH.

N3yuenue yuebOHOro mnpeamera «buonorus» Ha yriayOleHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYYaIOUIMXCSl K MOCHEeNYIOIEMY MOJIy4eHHI0O OMOJIOTHYECKOro 0Opa3oBaHUs B By3axX U
OpraHM3aLusIX CpeIHEero npodeccHoHaabHOro o00pa3oBaHHsA. OCHOBY €ro COJAEpKaHHs COCTABISET
cucTeMa OMOJIOTHMYECKUX 3HAHUHM, MOMYYEHHBIX MPU H3YYCHHH OOYYarOIMMHCS COOTBETCTBYIOIIMX
CHUCTEMaTHYECKUX pa3/eJoB OMOJIOTMM HAa YpOBHE OCHOBHOro oOuiero obpasosanus, B 10 kmacce 3tu
3HAHUS TONYYaloT pa3BUTHE. Tak, pacHIMpeHbl W YriIyOsieHbl OMOJIOTMYeCKHe 3HAHHUS O PACTCHHUSX,
KUBOTHBIX, TIpubax, OakTepusiX, OpraHM3Me YeNoBeKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTENILHO BKJIIOYEHbI OHOJIOTMYECKHUE CBEACHUS MPHUKIAIHOIO M IOMCKOBOTO XapakTepa,
KOTOpbIE MOXKHO HCIIOJBb30BaTh KaK OPUEHTHUPHI Ul MOCIEAYIOIEro BeIOOpa mnpodeccuu. Bo3moxkHa
TaKXKe MHTerpauusi OMOJIOTMYECKHX 3HAaHUH C COOTBETCTBYIOUIMMHU 3HAHHMAMH, MOTY4YE€HHBIMU
00YyJarOIUMHUCS TIPU U3YICHUU (DU3UKH, XUMUH, Teorpapui U MaTeMaTHKH.

CrpykTypa mnporpaMmsbl IO OHOJIOTHM OTpa)kaeT CUCTEMHO-YPOBHEBBIH U HBOJIOLIMOHHBIN
NOAXOAbl K u3ydeHHto Ouosiornu. CorjacHO MM, H3Y4HalOTCsl CBOICTBA U 3aKOHOMEPHOCTH,
XapakTepHbIE ISl JKUBBIX CHCTEM DPAa3HOI'O YPOBHS OPraHU3allMM, 3BOJIIOLUM OPraHWYeCKOro MUpa
Ha 3emiie, COXpaHeHHs OMOJIOTHYECKOro pasHooOpa3us 1iaHeThl. Tak, B 10 kimacce u3y4yaroTcsi OCHOBBI
MOJICKYJISIDHOM M KJIETOYHOM OHOJOTWH, OSMOpPUOJOTMHM W OWOJOTMM PpA3BUTHs, TEHETHKH U
CeNeKIMM, OWOTEXHOJOIMH W CHHTETHYECKON OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HaHMS OOYydarouxcs
o 00TaHWKE, 300JI0TUH, AaHATOMHH, (PU3MOJIOTHH YEJIOBEKa.

VYueOHnbiii npeamer  «buonorus»  Mnpu3BaHa—O0ECEYUTh OCBOEHHE  OOy4aroUUMUCA
OMOJIOTMYECKUX TEOPUIl U 3aKOHOB, MJEW, NPUHLIUIIOB U MpPaBWJI, JIEKAIIUX B OCHOBE

COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHbI MHpA, 3HAHUH O CTPOEGHUHM, MHOroOOpasuu |
OCOOCHHOCTSIX ~KJIETKH, OpraHu3Ma, [OMyJsAlMM, OHOLEH03a, OJKOCHUCTEMbI, O BBIIAIOIIUXCS
HAy4YHBIX JIOCTIDKCHHMSX, COBPEMEHHBIX HCCIECIOBAHUAX B OHOJOTHH, MPHUKJIAAHBIX aCleKTax
Ouonoruueckux 3HaHuil. [ pa3BUTUS U TOAJIEpKaHUS UHTepeca, O0ydaromuxcsi K OMOIOruu Haps Ly
CO 3HAYUTEJIbHBIM 00BEMOM TEOPETHUYECKOT0 MaTepuaia B COJEpXKaHUM IPOrpamMMbl 1O OHOIOrUU
MPEAYCMOTPEHO 3HAKOMCTBO C MHCTOPHEH CTAHOBJIEHWS W pa3BUTUS TOM WIM WHOM oOnactu
Ouoyiloruy, BKJIAJAOM OTCUECTBEHHBIX M  3apyOeXHBIX Y4YEHBIX B pELICHHE BaKHEHIINX
OMOJIOTUYECKUX U YKOJIOTHYECKUX TTPOOIIEeM.

ens u3ydyeHus yueOHoro mnpeamera «buosorus» Ha yriiyOJEHHOM YpOBHE — OBJAJICHUE
00y4aroMMHUCS 3HAHUSIMU O CTPYKTYpHO-(QYHKIIMOHAJILHOW OpraHu3alil HUBBIX CHUCTEM Ppa3HOIO
paHra u TOpUOOpEeTeHHWE YMEHHM WCIOJb30BaTh O3TH 3HaHUSA B (OPMUPOBAHMM HMHTEpeca K
onpenenéHHol 0o0yacTu MpPo(heCCHOHAILHOW JCSITeTbHOCTH, CBS3aHHONM ¢ Owomorumedd, Wi K
BBIOOpPY yueOHOro 3aBelCHHS IS MPOIOHKEHHS OMOIOrHYeCcKOro o0pa3oBaHus.

JlocTikeHue 1enM u3ydeHus ydeOHoro mnpeameTra «buonorus» Ha yriayOnéHHOM YpOBHE
o0ecrieunBaeTCs pelieHUEM CIIEAYIOIUX 3aau:

OCBOCHHE OOYYAIOIIUMHUCS CHCTEMbl OMOJOTMUYECKUX 3HAHHUI: 00 OCHOBHBIX OHOJOIMYECKUX
TEOPUSIX, KOHUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IpaBWIIAX, COCTaBIISFOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO KapTUHY MHUpa; O CTPOCHHWH, MHOr000paszuu u
O0COOEHHOCTSIX OMOJIOTMYECKMX CHUCTEM (KJIETKa, OpraHu3M, MOMyJALus, BHJA, OHOrCOLEHO3,
o6uocepa); O BHITAIOIIUXCS OTKPBITUSX W COBPEMEHHBIX HCCIICOBAHUSAX B OUOJIOTHM;

O3HAKOMJICHHE OOYYaIOIIUXCS ¢ METOAAMH TO3HAHUS >KUBOW TPUPOABI: HCCIIEAOBATEILCKUMU
METOJaMH  OMOJIOTHUECKUX HayK (MOJEKYISIpHOW U KIETOYHOM OWONOrUM, SMOPUOIIOTUU U
OMoNOrMu  Pa3BUTHA, TEHETHMKH U CEJEKIMU, OHOTEeXHOJOTMHM W CHHTETHYECKOH OuoIorum,
MaJICOHTOJIOTHH, SKOJIOTUH); METO/IaMU CaMOCTOSITEJIBHOTO MPOBEACHHS OMOJIOTMYECKUX UCCIIeI0OBAaHUN
B J1a00OpaTopuu U B Nipupojie (HaOI0IeHHE, U3MEpPEHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJicHuEe OOYy4alOUIMMHCS YMEHUSIMH: CaMOCTOSTENIbHO HaxXOAUTh, AaHAIM3HPOBATh U
UCIOJIb30BaTh OHMOJOTHYECKYI0 HMH(OpPMAINIO; MOJb30BATHCS OMOIOTMYECKONH TEPMUHOJOTHEH H
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CHUMBOJIUKOM; YCTAHABIIMBATh CBSI3b MEX]Yy Pa3BUTHEM OHUOJIOTMH U COIMAIIbHO-PKOHOMHUUYECKUMH U
HKOJIOTUYECKUMH TMPOOJIEMaMH YEJIOBEYECTBA;  OICHUBATh  MOCIEACTBHS CBOEH  JESITENHbHOCTH
o OTHOIICHUIO K OKpY)Kalollel NpUpOTHON cpele, COOCTBEHHOMY 3/I0OPOBBIO M 3/10POBBIO
OKpYKaloIUX  JIIOAel; OOOCHOBBIBATH M COONMIOJATH MeEphl MPOGUIAKTUKA HMH(EKIIMOHHBIX
3a0oreBaHMi, TMpaBWia TOBEACHUS B TMpHUpPOJE U obOecredeHuss Oe30MacHOCTH COOCTBEHHOM
KU3ZHEJEATEIbHOCTY B YPE3BBIYAWHBIX CUTYalUAX HPUPOJHONO M TEXHOIE€HHOIO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00JaCTU OMOJIOTUH;

pazBuTHe y  OOYYArOMIMXCS ~ MHTEJUICKTYaJIbHBIX U TBOPUYECKHX  CIIOCOOHOCTEH B
MPOLIECCE 3HAKOMCTBA C  BBIIAIOMIMMUCS  OTKPBITUSMU U COBPEMEHHBIMH

UCCIICIOBAHUSAMU B OHOJIOTMH, DELIaeMBIMH €10 TMpoOJeMaMH, METOJ0JIOTuel OGHOJIOrHYecKOro
UCCIIEIOBaHUS, IPOBEACHUS HKCIIEPUMEHTAIBHBIX HCCIIEAOBAHUM, pelIeHus] OMOJOrM4yecKux 3ajad,
MOJICJIUPOBaHUsl OMOJIOTMUECKHX OOBEKTOB M IPOLIECCOB;

BOCIIUTaHUE Yy OOYYaIOLIMXCsl LEHHOCTHOTO OTHOLIEHWsI K JKMBOM IpUpOJE B LEIOM M K
OT/CTBHBIM €€ 00BEeKTaM M SBICHHAM; (POPMUPOBAHME SKOJIOTHYECKOW, T€HETUYECKOW rpaMOTHOCTH,
o011el KyabTyphl MOBEJEHUS B IPUPOAE; UHTETPALUN €CTECTBEHHO-HAYYHbIX 3HAHUH;

npuoOpeTeHne OO0ydYaIOIMIMMHUCS KOMIETEHTHOCTH B PAalMOHAIGHOM TPHPOIONOIb30BaHUN
(cobmofieHne MpaBWIl MOBEACHUS B NPHUPOJE, OXPaHbl BHUIOB, 3KOCHCTEM, OHochepbl), COXpaHEeHUN
COOCTBEHHOTO 3/I0pOBBbSI M 37I0POBbSl OKpYXAlOMMX JoAed (coOdrofeHuss Mep MpOopUIaKTUKU
3a0oneBaHuid, obOecrieueHHe O€30MaCHOCTH JKM3HEIEATENIbHOCTH B YpPE3BBIYAWHBIX CHTYaLUsX
IPUPOAHOTO M TEXHOI'€HHOI'O XapakTepa) Ha OCHOBE UCIIOJIb30BaHUs OMOJIOrMYeCKUX
3HAaHUM W yMEHUH B IIOBCEAHEBHOM KU3HY;

CO3/JaHUE YCJIOBUM Ul OCO3HAHHOI'O BbIOOpa OOY4arOIIMMUCS MHIMBUAYAJILHON
00pa3oBaTEIbHON TPAEKTOPHH, CTIOCOOCTBYIOMIEH HOCIEAYIOMEeMY poQecCHOHATBHOMY
CaMOOIpPEIENIEHUI0, B COOTBETCTBUU C MHAMBUAYAJIbHBIMM HMHTEPECAMH U MOTPEOHOCTSIMU PErHOHA.

OO11ee YnCIIO YacoB, PEKOMEH/IOBAHHBIX ISl U3yYeHUST OMOJIOTHH Ha YIIyOJeHHOM YypOBHE, — B
10 kmacce — 102 ygaca (3 yaca B HEZIEIIO).

Otb6op opraHM3alMOHHBIX (HOPM, METOJIOB U CPEICTB OOyUEHHUsT OMOJIOTHH OCYIIECTBISICTCS C
y4€TOM  cremu(pHUKH ero CoJAepXkKaHUS U  HAMpaBICHHOCTH Ha IMPOAOJDKEHUE OMOJIOTHYECKOro
o0pa3oBaHMs B OpraHM3alMsIX CPEeJHEro Mpo(eCCHOHAIBHOTO U BhICILIEr0 00pa30BaHUs.

OO0s3aTenbHBIM  YCIIOBUEM MpU OOY4YEHHH OMOJIOTMM Ha YIIIyOJEHHOM YpPOBHE SIBISIETCS
IpoBe/ieHHe J1Ta0OpaTOpHBIX M MpakTUYecKUxX padboT. Taxke yuacTue 0OYyYarOUIMXCS B BBINOJIHEHUU
MPOEKTHBIX U Y4eOHO-HCCIIEAOBATENCKUX PAa00T, TEMaTHKa KOTOPBIX OIpPEIENSeTCS YJUTENeM Ha
OCHOBE UMEIOIUXCS MAaTEPUATIBHO- TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOAHBIX YCIOBHI.

COJEPKAHUME OBYUYEHMUAA

10 KJACC

Tema 1. buosiorusi kak Hayka

CoBpeMeHHast OWONIOTHST — KOMIUIEKCHas Hayka. KpaTkas wucTopusi pa3BUTHS OHOJOTHH.
buonornueckue Hayku U H3ydaeMble HMH TpoOieMbl. DyHAaMeHTalbHbIE, NPUKIAIHBIE H
MOMCKOBBIC HAYYHBIE HCCIICOBAHUS B OMOJIOTHH.

3HaveHue OWosorud B (OPMUPOBAHWU COBPEMEHHOW €CTeCTBEHHO-HAyYHOM KapTUHBI  MHpa.
[Mpodeccuun, cBs3aHHbie C Ouosorueil. 3HayeHWE OHOJOTUM B MPAKTHYECKOW JESITEITLHOCTH
YeJIOBEKa: MEIMIIMHE, CEJIbCKOM XO034MCTBE, MPOMBIIUIEHHOCTH, OXPaHe MPUPOJIbI.

JemoHcTpauu

[Moptpets: Apuctotens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. [lapsun, Y. [apseii,
I Mennens, B.W. Bepuanckmii, W.IL  IlapnoB, W.MM. Meunuxko, H.W. Basuios, H.B.




Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, J[.K. benses.
Tabmuubl u cxembl: «CBsi3b OHWONIOTMM C JApPYTMMHU Haykamu», «CucreMa OHOIOTHYECKHX

HayK».

Tema 2. ’KuBble cUCTeMbI M X HU3yYeHHE

XKuBble cucTeMBl Kak TpenMeT u3ydeHus Ouosiorud. CBOWCTBA JKUBBIX CHCTEM: €IUHCTBO
XUMUYECKOI0 COCTaBa, IUCKPETHOCTh U LEIOCTHOCTb, CIOKHOCTb U YIOPSIILOYEHHOCTb CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3allUs, CAMOBOCIPOM3BEICHUE, pPAa3APaXKUMOCTh, M3MEHYMBOCTb, POCT H
pa3BUTHE.

YpoBHM  OpraHu3aldd  JKUBBIX  CHUCTEM:  MOJICKYJISIPHBIM,  KIJI€TOYHBIMA,  TKAHEBBIW,
OpraHU3MEHHBIH, MOMYJSIIIHOHHO-BUIOBOM, JKOCHCTEMHBINH (OMOreOlEeHOTUYECKHiA), OnochepHbIi.
[Iporecchl, mpoucxoasiue B KUBBIX cucTeMax. OCHOBHBIE TpPU3HAKU KUBOro. JKu3Hb Kak (opma
CyLIeCTBOBaHMs MaTepud. Haykn, nzydaromme )uBble CHCTEMBI HA Pa3HbIX YPOBHSAX OPraHU3alUU.

N3ydenue xuBBIX cucteM. Meronbl Ouojormyeckold Hayku. HaOmroneHuwe, u3MepeHue,
SKCIEPUMEHT, CUCTeMaTu3anus, MertaaHanus. [IoHaTre o 3aBUCUMON M HE3aBUCUMOW NEPEMEHHOM.
IInanupoBanue skcnepumenta. IlocraHoBka m mpoBepka runore3. Hynesas rumoresa. I[lonsarue
BBIOODKM U €€ JI0CTOBEpHOCTh. Pa30poc B Oumonornueckux IaHHbIX. OLEHKa JTOCTOBEPHOCTH
MIOJIyYCHHBIX  pe3ynbTaroB. [IpMuMHBI HCKaXX€HUS  pe3ynbTaToB dSKcnepumeHTa. [lonsarue
CTaTUCTUYECKOIO TECTA.

JleMoHcTpanmu

Tabmuupl 1 cxembl: «OCHOBHbIE MPU3HAKU JKU3HW», «BHOJIOrMYecKHue CHUCTEMBD»,

«CBoiicTBa XKMBOM MaTepum», «YpPOBHHM OpPraHU3ALMUU >KUBOM HpUpOAbD), «CTpOEHHE >KUBOTHOU
KIeTKn», «TkaHM XUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEYECKOro OpraHusma», «buoreoneHos,
«buocepar, «MeTonbl U3y4eHHUs KUBOU MPUPOIBD».

O06op yio Banue: jgabopaTOpHOe OOOpYIOBaHHME JJIS TPOBEACHHS HAOIIOACHHUMA, H3MEPCHHIA,
SKCIIEPUMEHTOB.

IIpakTueckas paboTa

«I/ICHOJ'II)?)OBaHI/Ie pa3m/1qHHx METOOd0B HpI/I I/ISYIICHI/II/I JKHUBBIX CUCTEM).

Tema 3. Buosiorust KJieTkn

Knetka — cTpykTypHO-(pYHKIIMOHAIbHAS €IMHHLA )UBOro. Mcropus oTKpbITUS KiIeTKH. PaboTbl
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
ITOJIOKEHUSI COBPEMEHHOU KJIETOYHON TEOPHH.

MeTtonbl  MOJEKYISpHOM W KJIETOYHOW  OWOJOTMH:  MHKPOCKOINUS,  XpomaTorpadusi,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepenanbHoe LHEeHTpU(yrupoBaHue,
KyJbTUBUPOBAHUE KIIETOK. M3yuenue @ukcuposannvix Kiemokx. DIEKTPOHHAs MHKPOCKOIHS.
Kongokanvnas muxpockonus. Bumanvhoe (npudicusnennoe) usyyenue Kiemok.

JlemoHcTpanuun

[Toptpetst: P. I'yk, A. Jlesenryk, T. lllBann, M. lIneiinen, P. Bupxos, K.M. bap. Tabmuisr

U cxeMbl: «CBETOBOH  MMKPOCKOI», «ONEKTPOHHBIN MUKPOCKOID»,

«UcTopust pa3BUTHSI METOZOB MUKPOCKOTTAW.
OOopynoBaHME: CBETOBOM MHMKPOCKOI, MHKpOIIpenapaTbl pPacTUTEIBHBIX, IKHUBOTHBIX U
OaKTepUaTbHBIX KIICTOK.

IlpakTuyeckas pabota
«M3yuenune METO/IOB KJIETOUHOMU ouooruu (xpomarorpadus,  smexTpodopes,
middepenmansaoe neHTpudyruposanue, [1LP)».

Tema 4. XuMnueckasi Opranu3amnus KJIeTKH
XUMUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- M YJIbTpaMUKpOdJeMeHThl. Boma u €€ ponb Kak
pacTBOpUTENS, PEarcHTa, y4acTUE B CTPYKTYPHPOBAHUM KJIETKH, TEIUIOPErysiund. MuHepaibHbIe



BEILIECTBA KIIETKH, UX OHOIIOrnyeckas pojb. Pojab KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buosornyeckue mnonuMepsl. benku. AMHHOKHCIIOTHBIN
coctaB OenkoB. CTpykTypbl OenxoBoi Moisekynbl. IlepBuunHas cTpykTypa Oenka, HENTHIHAS CBSI3b.
Bropuynas, TperuuHas, ueTrBepTMuYHas  CTpPYKTyphl.  JleHatypauus.  CBoiictBa  O€KOB.
Knaccudukanus 6enxoB. buonorndeckue QyHkmmu OKOB. [Ipuorsi.

VYraeBoasl. MoHocaxapubl, Iucaxapuibl, OJIMrocaxapuipl U mnonaucaxapuasl. OOmMi IuIaH
CTpOeHMsI U (PU3MKO-XMMHUYECKUE CBOWCTBA YIJeBOIOB. bruonmornueckue (pyHKIHU YTIEBOAOB.

Jlununet. T'uapodunsHo-ruapodoOHbIe cBoiicTBa. Knaccudukamnuss numuaos. Tpurimurepuasl,

docdonumuabl, BOCKH, CTepounbl. buonormueckwe QyHKmmu unuaoB. OOmime CBOMCTBa
OMOJIOTUYECKHIX MeMOpaH - TEKy4eCTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
HOJTYTIPOHUIIAEMOCTb.

Hykneunosbie kucnorsl. JIHK u PHK. Crpoenue HykinenmHOBbIX KuciaoT. HykieoTunabl.
[punnun xkommnementapHocTu. [Ipasuio Yapradda. Crpykrypa JJHK — nBoitHas cnmpaib.

Mectonaxoxaenue u ouonoruueckne ¢pynkun JHK. Buast PHK. ®ynkunu PHK B kietke.

Crpoenue wmonekynsl AT®. Makposprudeckue cBsizu B Mojekyine AT®. buonoruueckue
byakmun  ATO. BoccranoBneHHble  NEPEHOCUUKH, ux  (QyHKOMU B KIeTKe. /[pyeue
nyxneozuompugocgpamovr (HT®). CexernupoBanue JHK. Memoowvr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHas Ouonorusi: OuOXuUMHYecKHe U OuopuU3MYEeCKHe HCCIeNOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOIEKY. Modenuposanue cmpykmypol u QYHKYull 6UOMONEKY U
ux xomniekcos. Komnwvromepuwiti ouzaun u opeanuueckuti CuHme3 OUOMONEKYL U UX HENPUpOOHbIX
aHanN0208.

JlemoHCcTpammn

Ioptpertsr: JI. [lomunr, Jx. Yorcon, ®@. Kpux, M. Vunkunc, P. ®panknun, . Canrep, C.
[Ipy3unep. )

Juarpammbl: «PacripesiesieHre XMMHUYECKUX 3JIEMEHTOB B HEXHUBOM IMPHUPOAEY,
«Pacnpenenenne XUMHUUECKUX 3JIEMEHTOB B )KUBOI MPUPOE».

Tabmuubet u  cxembl:  «llepuonnueckas Tabmuua  XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJIbl BOJbI», «BellecTBa B cocTaBe OpraHu3MoB», «CTpOCHHE MOJIEKYIbl OeKay,
«CTpyKTypbl O€IKOBOM MOJIeKyNbl», «CTpoeHHE MOJIEKYN YIiIeBOJIOB», «CTpOEHHE MOJIEKYI
munuaoBy», «HykimenHoBbie KUCHOTB», «CTpoeHune mosnekyiabl ATD».

OO6opynoBanue: XUMHUUYECKasl TIOCY/1a U 000pyI0BaHKE.

JlabopatopHas pabora «O0HapykeHHEe OEIKOB C TMOMOIIBIO KAaUeCTBEHHBIX PEAKITUI.

JlabopatopHasi pabora «VccnemoBaHne HYKICHHOBBIX — KHCIIOT, BBIIEICHHBIX W3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u GyHKIMH KIETKH

Tumbr KI€TOK: JyKapuOTHUecKas U mpokapuoTuueckas. CTpyKTypHO- (YHKIIMOHAJILHBIC
00pa3oBaHMS KIETKH.

Crpoenue mpokapuoTudeckoi kietku. Kierounas crenka Oakrepuil u apxeil. OcoOGeHHOCTH
CTpPOEHHUsI TeTepoTpOoPHON W aBTOTPODHOW MPOKAPHOTHUECKHX KIETOK. MeCTO M poJib MMPOKAPUOT B
OroleHO3ax.

CrpoeHne W (PYHKIMOHUPOBAHHWE DJYKApUOTHYECKOW KieTkH. [lma3marnueckas wmeMOpaHa
(mmazmanemma).  CrTpykTypa  MIa3MaTH4ecKod  MeMmOpadbl.  TpaHCmOpT — BemIecTB  uepes
IUIa3MaTHYECKYl0O MeMOpaHy: TmaccuBHbIM (nuddysus, oOmeryéHnas auddys3us), aKTHBHBIA
(mepBUYHBIE W BTOPWYHBIA aKTUBHBIM TpaHcropt). [lomynponumaemMocts MeMOpanbl. Pabota
HATpHUI-KaIMEBOr0 Hacoca. DHAOIMTO3: MHHOLMTO3, (aromuro3. ODx3ouuTo3. Kierounas creHka.
Crpykrypa U (YHKIUHA KIECTOYHOM CTEHKH PAaCTECHHH, IPHOOB.

Huromnazma. Iuto3onbs. Lurtockener. JIBwkenwe 1uTouiasMbel. OpraHoOUIbl  KJIETKH.



OnHoMeMOpaHHBIE OpPraHOM[bl KIIETKM: 3HAoIuIa3Matuueckas cetb (OIIC), ammapar I'onpmxu,
JU30COMBI, HX CTpoeHHe U  (yHKUuM. B3auMocBs3b 0OHOMEMOPAHHBIX OPraHOUI0B

kietkd. CTpoeHue TpaHyISIPHOTO peTuKynyma. Mexanuzm nanpasnenus 6enkos ¢ OIIC. Cuntes
pacTBOPUMBIX OEJIKOB. Cunres KJIETOYHBIX MeMOpaH. ['manxwmii (arpaHyJIsIpHBIA)
SHJIOMIa3MaTH4YeCKuil peTukyiayM. CekperopHast ¢yHkuus ammapata [ombmxu. Moouguxayus
oenxos 6 annapame [ onvoxcu. Copmuposka benxos 6 annapame I oavdoicu. TpaHCTIOPT BEUIECTB B
KJIeTke. Bakyonu pacturenbHbIX KieTok. Knerounsii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpraHOMABl  KJIETKH: MUTOXOHAPUH, IUIACTHIBL  [Ipoucxodsicoenue
mumoxonoputi u naacmuo. Cumbuoeenes (K.C. Mepeockoscxuil, JI. Mapeynuc). Ctpoenue u QyHKIIUU
MUTOXOHAPUI U TuiacTua. [lepBUuHBIE, BTOPUYHBIE U CIOXHBIE IUIACTUABI (POTOCHHTE3UPYIOLIUX
AYKapUOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEWKOILIACTHI BHICIIMX PACTEHHIA.

HememOpannbie opranonibl kietkun CTpoeHue 1 GyHKIUN HEMEMOpPaHHBIX OPraHOMJIOB KJIETKH.
PubGocomsl. [Ipomesxcymounvie unamenmol. MHUKpODUIAMEHTBL. AKmMuHO8ble MUKPODUIAMEHMbL.
MpllIeyHble  KICTKH.  AKMUHOBble  KOMNOHEHMbl — HeMblUeuHblX — KiemoK.  MUKpOTPYOOUKH.
Knerounsiii nentp. CTpoeHHe M JBHKEHHE >KTYTHMKOB U peCHHUYEK. MUKPOTPYOOUKH LHTOILIA3MBI.
Lenrpuons. benku, accoyuuposannvlie ¢ Muxpoguiamenmamu u mukpompybouxamu. Momopmvie
Oenxu.

SAnpo. OOGomouka sipa, XpOMaTHH, KapHOIUla3Ma, SPBIIIKKA, HX CTPOeHHE U (PYHKIUH.
Snepubrii OenkoBwIid MaTpuKce. [IpocTpaHCTBEHHOE PACHONOKEHHE XPOMOCOM B HMHTEp(a3HOM sipe.
dyxpomamun u 2emepoxpomamut. benKu XpoMmaThHa — TUCTOHBL JJuHamukxa s0epHoli 000104KU 8
mumo3e. HAoepHuiti mpancnopm.

Knetounsie BkmtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK AIYKApHOT (PacTUTENHHOM,
KUBOTHOU, TPUOHOIN).

JlemoHCcTpanmu

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmumpr n cxembl: «CTpoeHHE DYKApUOTHYECKOW KIETKH», «CTpOeHHe >KUBOTHOW KIIETKHY,
«CTpoeHHE paCTUTENIBHOW KIETKW», «CTpOCHHE MHUTOXOHAPUN», «SAnpoy,
«CTpoeHue MpoKapruOTUIECKON KIIETKI.

O06op yz1o BaHKE: CBETOBOM MHMKPOCKOI, MUKPOIPENapaThl PAaCTUTENbHBIX, >KUBOTHBIX KIETOK,
MUKpOIIpenapaThl 0aKTepUaIbHBIX KIETOK.

JlaGoparopHast pabota «/3ydeHne CTpOCHHUS KIETOK Pa3TMYHBIX OPTaHU3MOB).

[IpakTrdeckas pabora «V3ydeHrne CBONCTB KJIETOYHONH MEMOpaHBI».

JlaGop aTopH as p abora «HccnenoBanue IUIa3MOJIN3a U JeTIa3Moiu3a B
PACTUTENBHBIX KIETKAX).

HDaKTI/I‘-IGCKaSI pa60Ta «I/I3yquI/Ie ABWXKXCHUSA HUTOIUIA3MbI B PACTUTCIIBHBIX KIICTKAX).

Tema 6. O0MeH BelllecTB M MPpeBpallieHHe YHEPIUH B KJIETKe

AccuMWIAIMS M JTUCCUMWISILIMS — JBE CTOPOHBI MeTa0oiu3ma. Tumbl oOMEHa BEIeCTB:
aBTOTPO(HBIM M reTepoTpodHbI. YuacTHe KHUCIOpoJa B OOMEHHBIX Hpoleccax. DHEpreTUUecKoe
obOecnieueHue KieTku: rmnpeBpamieHne AT®D B OOMEHHBIX MpOIECcCaX. depMeHTATUBHBIN

XapakTep peakiuil KIETOYHOro MeTabonmu3Ma.

depMeHThI, WX CTPOCHHME, CBOMCTBa W MexaHu3M jaeiictBus. Kodepmenter. OTiauums (epmeHTOB
OT HEOpPraHMYEeCKUX KaTalu3aTopoB. benku-akTuBaTopsl M O€JIKU- HHTUOUTOPHI. 3aBUCHUMOCTh
CKOPOCTH (pepMEHTATHUBHBIX PEAKLUI OT Pa3TUYHBIX (PAKTOPOB.

[lepBuuHBIl CHHTE3 OpraHUYECKMX BewecTB B KieTtke. DoTtocuHTe3. AHoKcucenmwvlii u
oKcuzenHwlli pomocunmes y 6axmepuii. Ceéemocoduparowjue nueMenmol U NUSMEHMbl PEaAKYUOHHO20
yenmpa. Ponb XjopormiaactoB B npouecce porocunte3a. CetoBas U TeMHOBas pas3bl. Pomoovixarie,
C3-, C4- u CAM-munvr gomocunmesa. IlponykTuBHOCTH (oTocuHTe3a. BnusiHMe pa3nu4HbBIX
(dakTOpoB Ha CKOpPOCTH (hOTOCHMHTE3a. 3HaueHHe (OTOCHHTE3A.
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XemocunTe3. Pa3HooOpasue OpraHM3MOB-XEeMOCHHTETHKOB: HUTPUPHUIMPYIOIIHE OakTepHH,
XKene300aKTepuu, cepodakTepru, BOAOPOIHbIE OakTepry. 3Haue€HHE XEMOCHHTE3a.

AHa’poOHBIe oOpraHu3mbl. Buabsl Opoxenus. [IpoaykTel OpokeHHMS W WX HCIOJIb30BaHUE
YeJI0BEKOM. AHa’pOoOHBIE MUKPOOPTraHU3Mbl KaK OOBEKTHl OMOTEXHOJOTHMH U BO30YAUTENH OOJIE3HEH.

AdpoOHBIE OpraHU3MbI. JTarbl 3HepreTuueckoro oomena. [lonroroBurensHblii 3tam. [ mkonms
— OECKHCIIOPOTHOE PaCIICIIIEHUE TTTIOKO3BI.

brosornueckoe OKuCIIeHWE, WIM KIETOYHOE JbIXaHue. Poiab MHMTOXOHIpHI B mpoleccax
Ouosiornueckoro okucieHus. Luxnnyeckue peakiuu. OxkucnurensHoe (GochopuarpoBaHue. IHepeus
Membpanno2o  epaduenma npomonos. Cummez ATD: paboma npomounnou ATD-cunmaso.
[lpeumymecTBa a’poOHOrO TyTH OOMEHa BEHIECTB Mepel aHadpOoOHBIM. DPPEKTUBHOCTH
SHEPIreTUYECKOro 0OMeHa.

JlemoHcTpammn

[loptpersr:  [Ix. Ilpucmim, KA. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Muruenn, I'.A. 3aBap3uH.

Tabmuupr u  cxembl: «®DoToCHHTE3», «DHepreTHueckuii oOMmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XeMOCUHTE3Y.

OO6op y&io BaHHE: CBETOBOIl MMKpPOCKON, O0OpYyJOBaHHME Jisi NPHUTOTOBICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopatopHast pabora «lM3yueHne KaTaTUTHYECKOH aKTUBHOCTH (epMEHTOB (Ha mpuMepe
aMuIIa3bl WK KaTanasbl)y.

JIabop atopHas paborta «M3ydeHue (pepMEHTATHBHOIO pACILEIUIEHHs NMEPOKCHAAa BOIOPOAA B
PACTUTENBHBIX U JKUBOTHBIX KJIETKAX).

JlabopaTopHast pabota «CpaBHEHHE NPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a.

JlaGopaTopHast pabota «CpaBHEHHE TPOIIECCOB OPOKEHHUS U IBIXAHUS.

Tema 7. HaciiencrBeHHast HHGOPMAaNHA H pealn3anus eé B KIeTKe

Peakimu wmatpuyHoro cunte3a. [IpHHIMO KOMIUIEMEHTApHOCTH B pPEAKIHMAX MATPUYHOTO
cuHTe3a. Peammsarnus HacnencTBeHHOW wuH(popManuu. ['eHeTHMYeCKMid KOJ, €ro CBOMCTBA.
Tpanckpurnuusa — wmatpuunblii cuHTe3 PHK. IlpuHIMOBI TpaHCKpUIIMHM: KOMIUIEMEHTAPHOCTD,
AHTUTIAPAIIJICIIBHOCTh, aCUMMETpUIHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii kniemxe.
Hexooupyrowue PHK.

Tpancmsiust u e€ osrtambl. Yuactue TpaHcnopTtHeix PHK B OwmocuuTese Oenka. YcimoBust
O6uocuntesa 6enka. Koguposanue amuHokucnor. Poias pubocom B 6nocunTe3e Oerka.

Coepemennvle npeocmagienus o cmpoeHuu 2enog. (OpraHuzalus TeHOMa y IPOKapUOT
M DyKapuoT. Perynsmus akTUBHOCTH T€HOB Yy mpokapwoT. ['mmore3a omepona (P. Kako6, XK.
Mano). Monekynsapuvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponb xpomamuna é pecynsayuu
pabomol eenos. Perynsanus 0OOMEHHBIX IPOILECCOB B KieTKe. KiieTouHslii romeocTas.

Bupycel — HekneTouyHble (GOpMBI KH3HU W OOJMraTHble mapasuTbl. CTpoeHHE MPOCTBHIX U
CJIOKHBIX BUPYCOB, PETPOBHPYCOB, Oaktepuodaros. JKusneunwiii yuxn /[HK-codeporcawux eupycos,
PHK-cooepoicawux supycos, bakmepuoghazos. Obpamnas mpancKkpunyus, pesepmasd, unmezpasda.

Bupycuble 3a0oneBanusi 4yenoBeka, KMBOTHbBIX, pactenuid. CIIMI, COVID-19, couumanbHble n
MEIULUHCKHIE TPOOJIEMBI.

Buoungopmamura: unmeepayusi u ananuz 6oavwux maccusos («bigdata») cmpyxmypuwix
buonocuueckux oaunnvix. Hanomexunonocuu 6 ouonocuu u meouyure. IIpocpammupyemvie QyHKyuu
oenxos. Cnocobbl 00cmMasKu 1eKapcma.

JleMoHcTpanmu

[Toptpetsr: H.K. Konsuos, /1.1. IBaHOBCKUIA.

Tabmuet u cxembl: «buocunte3 Oenkay, «['eHeTHueckuit kom», «Bupycem,
«baxTepuodarm. )

[IpakTrdeckas pabora «Co3naHue MOACII BUPYCay.




Tema 8. JKusHeHHBIH UK KJIETKH

Knetounsrii muki, ero nepuoasl U perymsmus. Matepdaza u muro3. OcOOCHHOCTH TPOIIECCOB,
mporekatommx B uHTepdaze. IloaroTroBka  kimeTku K JeneHu0.  [IpecuHTeTHYECKHiA
(MOCTMUTOTHYECKUI), CHHTETHYECKMH W  TMOCTCUHTETUYECKMH  (MIPEMUTOTUYECKUI) IEPUOJIbI
uHTEP(DA3BL.

Matpuunsiii cunte3 JJHK — perummkanums. [Ipunnuns! permukanuun JIHK: koMIuieMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIN CHUHTE3, aHTUHapauieabHOCTh. MexanusM permkanuun JIHK. Xpomocomsl.
Ctpoenne xpomMocoM. Teromepsl M TeloMmepaza. XPOMOCOMHBIM HAOOp KIETKHM — KapUOTHII.
JMTIoUIHBIN ¥ TatuIONIHBIA HAOOphI XpoMOocoM. ['oMoorudabie XpoMOCOMBI. [10J10BbIE XPOMOCOMBEI.

[enenue knerkn — muro3. CTaauu MUTO3a M NPOMCXOSIIME B HUX IpOLECCHl. THIbl MHTO3A.
Kapuoxkunes u nutokunes. buonoruueckoe 3HaueHre MUTO3A.

Perynsmus MuToTHYeCKOTO IIMKIIA KIIeTKU. [Iporpammupyemas kietouHasi ru0esb — arornros.

Knerounoe sapo, XpomMocombl, (YHKIMOHANbHAsE TE€HOMHKA. Mexanusmsl npoaugepayuu,
oughghepenyuposru, cmapenuss u eubenu xiemox. «l{ugpposas rknemxa» — Ouounpopmamuuecxkue
MoOenu PYHKYUOHUPOBAHUSL KIEeMKU.

JlemoHCcTpanmu

Tabmumer 1 cxembl: <«OKW3HEHHBIM THKI KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanms JTHK».

OOopynoBaHue: CBETOBOH MHKPOCKOI, MHKponpenapaTbl: «MHTO3 B KJIETKaX KOPELIKa JIyKay.

JlaGopaTopHast pabota «/3yueHre XpoOMOCOM Ha TOTOBBIX MUKpPOTIPETIapaTax.

JlaGoparopHas pabora «HaOnroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha FOTOBBIX
MUKpoOIIpenapaTax)».

Tema 9. Ctpoenue u (pyHKIMH OPraHM3MOB

buonoruueckoe pasHooOpasue OpraHU3MOB. OnHOKIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUST M KU3HEAESTEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJIETOYHbIE TPHOBI, OAHOKIETOYHBIE BOJOPOCIH, ApPYrue MpoTUCTHL. KosoHuanpHbe
OpraHU3MBbl.

B3aumocBs3b 4acTei MHOTIOKJIIETOYHOrO OpraHusMa. TKaHu, OpraHbl M CHCTEMBI OPIaHOB.
Opranusm kKak eguHoe nenoe. ['omeocras.

Tkanu pacteHuid. THIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTesibHAs, MOKPOBHAs, MPOBOJSAIIAS,
OCHOBHasi, MexaHuyeckas. OCOOCHHOCTH CTpOeHUs, (YHKUMI W pacHojoKeHHs TKaHed B opraHax
pacTeHwuil.

TkaHM KUBOTHBIX M YeJIOBEKAa. THWIIbl JKMBOTHBIX TKAaHEH: AMMUTENIHAJIbHAS, COECIUHMUTENbHAS,
MblllieyHass, HepBHas. OcoOEHHOCTH CTpoeHus, (YHKIHMA W pacloioKEeHUs TKaHeH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHblE M T€HEpATHBHBIE OpraHbl pacTeHUM. OpraHbl U CUCTEMBI OPraHoOB
JKUBOTHBIX M 4eoBeKka. OyHKIIMM OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranm3moB. Kapkac pacteHuil. Ckenerbl OJHOKJIETOYHBIX M MHOT'OKJIETOYHBIX
J)KUBOTHBIX. HapyxHblii U BHyTpeHHUM ckeneT. CTpoeHHe W TUIbl COCAMHEHHS KOCTEH.

JIBIkeHHe OpraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE, KT'YTUKOBOE,
pecHnyHOoe. JIBM)KEHHE  MHOTOKJIETOYHBIX  pAacCTEeHUW: TPONMM3Mbl M HAacTUM.  JIBUWIKeHHE
MHOTOKJIETOYHBIX JKMBOTHBIX M 4YeJOBEKa: MbIIeyHas cuctema. Peduexc. CkeleTHBIE MBI U UX
pabora.

[Tutanue opranu3moB. IlornomieHue BOABI, YIVIEKUCIOrO Ta3a M MHUHEPAIbHBIX BEIIECTB
pacteHusMU. [IuTtaHue >XKMBOTHBIX. BHYTpHUIIONOCTHOE M BHYTpHUKIIETOYHOE nMieBapeHue. IIutanue
MIO3BOHOYHBIX JKMBOTHBIX. OTAENbl MNUILIEBAPUTEIBHOIO Tpakra. [IumeBapuTenbHbBIE KENE3BL.
[InmeBapurenbHas CUCTEMA YEIIOBEKA.
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Hpixanwe opranm3moB. Jlpixanue pacteHuid. Jlpixanue >xuBOTHBIX. uddysus ra3zoB uepes
noBepxHocTh KieTku. Koknoe ppixanue. /[IpixartenbHas moBepxHOCTh. JKabepHoe U JErovyHoe
JbIxaHue. JlpIxaHue MO3BOHOYHBIX KMBOTHBIX U UEJIOBEKA. DBOJIOLMOHHOE YCIO)XKHEHHE CTPOEHUS
JNETKUX TO3BOHOYHBIX >KMBOTHBIX. JIpIXaTElIbHAS CUCTEMA 4YeEIOBEKa. MeXaHU3M BEHTWIALMU JETKUX
y NITUL ¥ MIIeKoNUTaromux. Perynsuus npixanus. JIpixaTenbHble 00bEMBI.

TpaHcnopT BelECTB y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOPT BELIECTB Y
XKUBOTHBIX. KpoBeHOoCHast cucremMa um e€ opranbl. KpoBeHOCHas cucTeMa IMO3BOHOYHBIX >KMBOTHBIX
u yenoseka. Cepylle, KPOBEHOCHbBIE COCY/bl U KpoBb. Kpyru kpoBooOparieHusl.

OBOJIIOLIMOHHBIE  YCIIO)KHEHUSI CTPOEHHUS KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v e€ peryssiuusl.

Beigennenne 'y opraHm3moB. Beiienenue 'y pacteHuil.  BeiieneHne  y  KMBOTHBIX.
CoxpartutenbHble Bakyonu. Opranbl BblaeneHus. OuiubTpauus, CEKpeuuss U oOpaTHOE BcachbIBaHHE
KaK MeXaHu3Mbl paboOThl OpraHoB BblIeNeHUs. CBs3b TOJIOCTH Tela C KPOBEHOCHOM U
BBIJICIUTENIBHON cucTeMaMu. Bplienenue y N0o3BOHOYHBIX KUBOTHBIX M yenoBeka. Ilouku. Ctpoenue
U QyHKIHMOHHpoBaHUEe HeppoHa. OOpazoBaHHE MOYH y YEIOBEKa.

3ammTa y OpraHu3MOB. 3alUTa y OJHOKJIETOUYHBIX OpraHu3MoB. CHOpbl OakTepuil W IHMCTHI
npocTedmux. 3amura y MHOTOKJIETOYHbIX pacteHuid. Kyrukyna. CpenctBa mHaccUBHOW U
XUMUYECKOMN 3aIUThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HX IPOM3BOJHBIE. 3alluTa OpraHu3Ma
or Oone3nell. IMmyHHas cucrema uyenoBeka. KIETOYHBII M TyMOpajgbHbIA  HUMMYHHTET.
Bpoxnéuueiii 1 npuoOpeTéHHbI cnennpuyeckuii MMMYHHUTET. Teopusi KJIOHAIbHO-CEJIEKTUBHOIO
ummynutera (II. Opmux, ®.M. bepuer, C. ToneraBa). BocmanurtenbHble OTBETHI OPraHU3MOB.
Ponb BpOXXAEHHOrO MMMYHHUTETa B PAa3BUTHH CHUCTEMHBIX 3a00JICBaHHMA.

Pa3znpaxuMocTs U peryisinus y opraHu3moB. Pa3npaxumMocTb y OZHOKJIETOYHBIX OpPraHU3MOB.
Takcucel. Pa3npakxuMocTh U peryiisinus y pacteHud. POCTOBBIE BellleCcTBa U UX 3HAYCHHUE.

HepBHas cucrema u pedrnekTopHas peryisuusi y >KMBOTHbIX. HepBHas cuctema um e€ OTHEINbL.
DBOJIOIMOHHOE YCIIO)KHEHHE CTPOEHHUS HEPBHOM CHCTEMbI y >KMBOTHBIX. OTHENbl TOJIOBHOTO MO3ra
MMO3BOHOYHBIX XMBOTHBIX. Pedrnexc u pediuexkropnas ayra. be3ycioBHBIE U yCIOBHBIE PEQIICKCHI.

I'ymopanbHast perymsauuMss M SHIOKPUHHAs CHCTEMa JKMBOTHBIX W 4ejoBeka. JKesessl
SHJIOKPUHHOW CUCTEMBI U UX F'OPMOHBIL. [lelicTBME rOpMOHOB. B3anMOCBSI3b HEPBHOM U IHAOKPUHHOMN
cucreM. ['unoranamo-runoduzapHas cuctema.

Jemoncrparmu  [loprper:

W.II. IlaBnos.

Tabmumer u  cxembl:  «OTHOKJIETOYHBIE BOAOPOCHN», «MHOTOKIETOYHBIE BOJOPOCIH,
«baxtepum», «IIpocteiimme», «Opranbl IBETKOBBIX pacTeHUi», «CHUCTEMBbl OpraHOB IIO3BOHOYHBIX
JKUBOTHBIX», «BHYyTpeHHee cTpoeHHne HaceKoMbIx», «TkaHu pacTeHuil», «KOpHEBBIE CHCTEMBDY,
«Ctpoenue ctebnsa», «CTpoeHHe JIMCTOBOW MIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEJeT YeloBeKay,
«IInmeBapuTenbHas CUCTEMAY,

«KpoBeHocHast cuctemay, «JlpixatenpHas cuctema», «HepBHast cuctemay, «Koxay,

«MpleyHast cHCTEMay, «BpinenurenpHas cucrema»,  «OHIOKpHHHAS CHCTEMay,

«Crtpoenne MBI,  «IMMyHHTETY, «Ku1e4HomnonocTHeIe, «Cxema  mUTaHUS

pacteHuit», «KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KHUBOTHBIX», «CTPOECHUE TUIPBD»,

«CtpoeHnue miaHapun», «BHyTpeHHee cTpoeHHe oK IeBOro uepBs», «HepBHas cucrema poioy,
«HepBHast cHCTEMa  JIATYIIKHY, «HepBHass ~ cuctemMa  MPECMBIKAIOIIUXCS,

«HepBHas cuctema nruiy, «HepBHast cuctemMa milekonurTaromux», «HepBHas cucrema uenoBekay,

«Pedexcy.

OOopynoBaHue: CBETOBOW MMKPOCKOI, MHKPOIpEnapaTbl OJHOKIETOUHBIX OPraHM3MOB,
MHUKpOIpenapaTbl TKaHEeW, pPakOBHHBI MOJUIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, HIJIOKOXKHX, >KHUBBIE
SK3EMILUISIpbl KOMHATHBIX pAacTeHWH, repOapuu pacTeHUH pas3HbIX OTEJOB, BIIAXKHbIE IpenapaThl
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JKHBOTHBIX, CKCJICThI ITIO3BOHOYHBLIX, KOJUICKIIMHU 0CCII03BOHOYHBIX JKHMBOTHBIX, CKCJICT YCJIOBCKA,
06opy)103aHI/Ie L ACMOHCTpAlMK  MTOYBCHHOI'O W BO3AYIIHOI'O IMHUTAaHHA paCTeHHﬁ, PpaclICITICHUA
Kpaxmaja H 0eIKoB o1 HeﬁCTBHeM Q)CpMeHTOB, O60py&OBaHI/Ie 1 AEMOHCTpAlMK OIIBITOB IIO
HU3MEPCHHUIO JKM3HEHHOH EMKOCTHU J'Iél"KI/IX, MEXaHHu3Ma ObIXAaTCJIIbHBIX I[BI/I}KCHI/II\/'I, MOACIN T'OJIOBHOI'O
MO3Tra pas3jINYHbIX JKUBOTHBIX.

JlaGopatopHas pabota «/3yueHue TkaHel pacTeHU».
JlaGopatopHas pabota «/3yueHnne TkaHen KUBOTHBIX.
JlaGoparopHas pabota «/3ydueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. Pa3MHOKeHHe M pa3BUTHE OPraHU3MOB

®opMBI Pa3MHOKEHHUSI OpPraHU3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) M TMOJ0Boe. Buabl
0ecroyioro pa3MHOXEHHUS: MMOYKOBAaHHUE, CIOPYJIALMS, (PparMeHTaIMs, KIOHHPOBAHHE.

[TonoBoe paszmuoxxkenue. llonoBble kiaeTku, uian rametsl. Meio3. Craguu meiiosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornyeckuii cMpica Melio3a U MOJIOBOTO Ipoiecca. Meiio3 u
€ro MECTO B KU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpimeBoe pasputue. ['amerorene3 y kuBOTHBIX. [lonoBeie xene3bl. OOpa3zoBaHUE U
pa3BUTHE NOJNOBBIX KieToK. CriepmaTtorenes u ooreHes. CTpoeHUE IOJIOBBIX KJIETOK.

OmnonoTBOpeHHe M SMOPHOHAIBHOE Ppa3BUTHE HKUBOTHBIX. (CrHOCOOBI  OMJIOAOTBOPEHHS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOpHONOrHs — HayKa O pa3BUTHHU
opranm3MoB. Mopghocenes — o0Ha u3 enaguwvix npobrem smopuonoeuu. Komyenyus mopghocenos u
mooenu mopghocenesa. Cragum >MOpUOTeHE3a >KMBOTHBIX (Ha npumepe Jsrymku). [poOrienue.
Tunel  apobnenus. /[lemepmunuposannoe u HedepmMuHupogantHoe oOpobaenue. bnacmyna, munoei
onacmyn. OCOOEHHOCTH JApOOJCHMS  MIICKONUTAIOIIUX. 3apObIIIEBbIE JIUCTKU (TacTpPyJIsALMs).
3akjaZka OpPraHOB MW TKAaHEM W3  3apOoJbIIIEBBIX JIMCTKOB. B3anmmHOe  BiMSHME  yacTel
pa3BUBAIOIIETOCs 3apojbllia (3MOpHOHANBbHAS MHIYKIM). 3aKIa/iKa IJIaHa CTPOEHUS KUBOTHOTO Kak
pe3ynbTaT HMEPAPXUYECKUX B3aMMOACHCTBHI TeHOB. BnusHue Ha H>MOpPHOHAIBLHOE pa3BUTHE
pa3nuyHbIX (PAKTOPOB OKPYXKArOIIEH CpeIbl.

Poct u pasButue x*uBOTHBIX. [locTomMOpuoHanbHBIM nepuoa. IIpsiMoe u HempsiMoe pa3BHTHE.
PazButue c¢ meramopdo3oM y O€CHO3BOHOUHBIX W TO3BOHOYHBIX JKMBOTHBIX. bHOIormueckoe
3HAQU€HHE NPSIMOr0 U HENpAMOro pa3BUTHs, HUX PACIPOCTpaHEHHE B MpHUpoje. Tumbl pocta
KHUBOTHBIX. (DakTopbl pPEryaslMU pPOCTa >KUBOTHBIX U uenoBeka. CTaauud MOoCcTIMOPHOHAIBLHOTO
pa3BUTHS y >KMBOTHBIX M 4YenoBeka. llepuonbl oHTOreHesa uenmoBeka. CrapeHHe M CMEpPTh Kak
OMOJIOTNYECKHE TIPOLIECCHI.

PasmHoXeHue M pazBuTHe pacTeHMH. ['ameTodut u cnopodur. Meiio3 B KU3HEHHOM IUKIIE
pactenmii. OOpa3oBaHue CIIOp B Mpolecce Meio3a. ['ameToreHes y pacTeHHH.

OmIoI0TBOPEHNE U Pa3BUTUE PACTUTENBHBIX OPraHU3MOB. [[BOIHOE OMIIONOTBOPEHHE Y IIBETKOBBIX
pactenuii. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.
MexaHuU3MBbI PEryISIIUA OHTOTEHE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpaImn

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

Tabmurs! U  CXCEMBI: «BeretaTuBHOE Pa3sMHOXKEHHUEY, «Tunsl OecIioJI0ro
Pa3MHOKEHHUSI», «Pa3MmHOKeHIE XJIAMHIOMOHAIEI», «Pa3MHOXKeHne SBTJICHEIY,

«PazMHOXKEeHHE THAPBDY, «Meio3», «XpomocoMbl», «l'amerorenes», «CTpoeHHE SAUIEKICTKH M
cnepMaro3onsia»y, «OCHOBHBIE CTaJuM OHTOreHesza», «lIpsimoe m Hempsmoe pasButue», «Pa3Burtue
MalCKOro xyka», «Pa3Butue capanum», «Pa3BuUTHE JIATYIIKHY,
«/IBOliHOE OIUIOJIOTBOPEHHE Y 1IBETKOBBIX pacTeHUil», «CTpoeHHWE CeMsiH OJHOAOJBHBIX U
JIBYAOJIbHBIX pacTeHH», <«OKW3HEHHBIN LMK MOPCKOW KamycThl», <«OKHM3HEHHBIM WLUKI MXay,
«OKW3HEHHBIN UK TAaIOPOTHUKAY, «KU3HEHHBIA LMK COCHBD.
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O6opynoBanue: CBETOBOMH MHUKPOCKOIl,  MHKpPOIPENapaTsl AULEKIETOK U
criepMaTo30u10B, Moaenb «L{uki pa3Butus nsarymkny JlabopaTopHas pabora «M3yueHne CTpoeHHS
[IOJIOBBIX KJIETOK Ha TOTOBBIX MHKpOIIpEnapaTax».

[IpakTiueckass pabota «BbisBIeHHME TPHU3HAKOB CXOJCTBA  3apOJBIINIEH  MMO3BOHOYHBIX

JKHUBOTHBIX).

JlabopaTopHast pabora «CTpoeHHEe OPraHOB Pa3MHOKEHHUS BBICILINX PACTCHHID.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEJACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hctopust cTaHOBJIEHUS W Pa3BUTUSI T€HETWKHM Kak Hayku. Paboter I'. Menpens, I'. ne ®puza,
T. Moprana. Posib oTedecTBeHHBIX YU€HBIX B pa3BuTHH reHeTrkd. Padorer HK.  Komeroa, H.M.
BaBunoBa, A.H. benozepckoro, TI'.JI. Kapneuenko, H0.A. ®umumuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE TE€HETWYECKHE IOHSATHA W CHMBOJBL. [ OMOJOrHMYHBIE XPOMOCOMBI, ajjielIbHbIE
TeHbl, aJIbTEPHATUBHbIE NPHU3HAKH, JOMUHAHTHBII W PELECCUBHBIA TMpPHU3HAK, T'OMO3MUIOTa,
reTepo3uroTa, 4YUCTas JUHUS, THOpUAbl, TeHOTun, (enotun. OCHOBHBIE METOJbl TEHETHKHU:
THOPHUIOIOTHUECKUH, ITUTOIOTMUECKUNA, MOJICKYJISIPHO- T€HETHUYECKUH.

JlemoHcTpanmu

Iloptpetrs: I'. Menpens, I'. ne ®pus, T. Mopran, H.K. Koasnos, H.M. Basunos, A.H.
benozepckuit, I'./]. Kapneuenko, FO.A. ®ununuenko, H.B. Tumodees-PecoBckmii.

Tabmuubl 1 cxeMbl: «MeToabl TeHeTUKNY, «CXEMBbI CKPEIIUBAHUY.

JlaGoparopHast padbota «J[po3oduia kak 00BEKT FTeHETHUECKUX UCCIICIOBAHUI.

Tema 12. 3akoHOMEpPHOCTH HACJI€ICTBEHHOCTH

Mounorubpunnoe ckpemmBanue. [lepBoerii 3akoH MeHzaenss — 3aKOH €QUHOO0Opa3us THUOPHIIOB
nepBoro nokosieHus. IlpaBuino nomunupoBanus. Bropoil 3akoH MeHnens — 3aKkoH paclleryieHUs
npu3HaKkoB. L{uTomoruueckre OCHOBBI MOHOTMOPHIHOTO CKpelMBaHus. [ MloTe3a YucCTOTHI raMer.

AHanusupyrouee CKpEIMBaHUE. [TpomexyTouHbIi XapakTep  HaCJEeIO0BaHUS.
Pacmierienue npru3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAHHUU.

JurubpunHoe ckpemumBanue. Tperuit 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HacjelO0BaHMS
npu3HakoB. L{uTonornyeckue OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CuernnienHoe HacnenoBanue mnpusHakoB. Pabotel T. Moprana. CremneHHOe HaclelIOBaHHE
I'€HOB, HAPYIICHUE CLEIUICHUS MEXIy IeHamMu. XpOMOCOMHAas TE€OpHs HACIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHU3M ONpEAENICHUs Moja. AYTOCOMBI U  IOJIOBBIE
XpoMocOoMbl. ['omorameTHbIii W rereporaMeTHbId 1oJ. ['eHeTHdyeckas CTPYKTypa IMOJOBBIX
xpoMocoM. HacnenoBanue npru3HakoB, CUCIUIEHHBIX C ITOJIOM.

l'enotun kak wnenoctHas cuctema. llimelioTponnsi — MHOXXECTBEHHOE [IEWCTBHE TEHA.
MHOXECTBEHHbI  ajuieiu3M.  B3auMoneicTBue  HEaUIeNbHBIX TIeHOB. KOMIUIEMEHTApHOCTD.
Onucras. [lomumepus.

'eneTyecknii  KOHTPOJb  pPa3BUTUS  PAaCTEHUM, JKMBOTHBIX M  4YEJIOBEKa, a TaKkKe
(U3MONOTUYECKUX TPOIIECCOB, TOBEACHUS M KOTHUTUBHBIX (YHKIHHA. ['€HeTHYeCKHe MeXaHW3MBbI

CUMOMOreHe3a, MEXaHW3Mbl B3aWMOJICHCTBHUS «XO3SMH — TapasuT» H
«XO35IMH — MHUKpoOHOM». ['eHeTHueckue acmekThl KOHTPOJS ¥ HM3MEHEHWs] HACIeJCTBEHHOU
WH(OPMAIIUU B MOKOJICHUSAX KJIETOK M OPTaHU3MOB.

JleMoHCTpanmu

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

Tabmuubl um cxembl: «llepBblif U Bropoil 3akoHbl Menpaens», «Tperuit 3akoH MeHnens,
«Ananmsupyromee  ckpemmBaHuey, «HemonmHoe — momMMHHpOBaHUEY,
«CuenyieHHOE HAceOBaHUE MPHU3HAKOB Y Apo3oduisy, «l'eHeTnka nonay, «Kapuotum uenoBekay,
«Kapuorun apozoduns», «Kapuorun ntunbl», «MHOXKECTBEHHBIH aenu3m», «B3aumoneiicTsue
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TCHOBY.

OO6opynoBanue. MoOIETb YIS JEMOHCTpAIlMUM 3aKOHOB €IMHOOOpa3us THOPHIOB TIEPBOTO
MOKOJICHUSI W pACHICIUICHUS TPU3HAKOB, MOJENb JUIS JIGMOHCTPAIMU 3aKOHA HE3aBHCHMOTO
HACJICIOBAHUS TPU3HAKOB, MOJETb JUIsl JIEMOHCTpPAIMH CLEIJIEHHOTO HAclelIOBaHHUS MPU3HAKOB,
CBETOBO MUKPOCKOII, MUKpompemnapat: «/{po3zodunar.

[pakTtuyeckas pabota  «M3yueHWe pe3ylnbTaTOB  MOHOTHOPHIHOTO  CKPEUIMBaHUS Y
JIPO30(HITBI.

[paktudeckas  pabora  «M3ydeHwe  pe3yabTaTOB  JUTHOPUIHOTO  CKpPEIIMBAaHUS Y
JIPO30(HITBI.

Tema 13. 3akoHOMEpPHOCTH U3MEHYHUBOCTH

B3aumopelictBue reHotMma u - cpeisl npu  GopMmMupoBaHUM (eHoTHIa. VI3MEHUMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMUYECTBEHHbIE MMPU3HAKU. BUJIbI M3MEHUYMBOCTHU: HEHACIIEICTBEHHAS U
HaCJIEICTBEHHAsL.

MoudukannonHass M3MEHYUBOCTb. Posb  cpeapl B (OpMHPOBaHMM  MOJUGDHUKALIMOHHOM
n3MeHunBoctd. Hopma peaknuu mnpusHaka. Bapuanmonsslii psa U BapuanuoHHas Kpusas (B.
Noranncen). CBolicTBa MOIU(DHUKAITMOHHOW M3MEHYHBOCTH.

I'emornnmueckass  m3MeHUYMBOCTH.  (CBOMCTBA  T'€HOTHIIMYECKOM  M3MEHYMBOCTH.  BHABI
T€HOTUITMYECKON U3MEHUHMBOCTH: KOMOMHATHUBHAS, MyTaI[AOHHASI.

KoMOuHaTiBHAsT W3MEHYMBOCTH. MeH03 © TIOJOBOM TMPOILECC — OCHOBA KOMOWHATHBHOM
W3MEHYMBOCTH. PoNlb KOMOWHATUBHOW W3MEHYMBOCTH B CO3JaHHH TEHETHYECKOTO Pa3sHOOOpasus B
npejenax OJTHOro BUA.

MyrtanuoHHasi ”3MEHUYUBOCTb. BUJibl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE
Y MHIYLUPOBAaHHbIE MyTalMU. SIIepHbIE U LUTOIIa3MaTuYecKkue Myranuiu. CoMaTHUeCKUe U MOJIOBbIE
myTtanuud. [IpuyvHBl BO3HUKHOBEHHs MyTanui. MyTtareHbl W WX BJIWSAHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TMpOIEcca. 3aKOH TOMOJIOTUYECKHX PSZIOB B HACJIEACTBEHHOM
m3menurBocty (H.W. BaBunos). BuesaepHas M3MEHUMBOCTh M HACJIEICTBEHHOCTb.

Onucenemuxa u SNULEHOMUKA, pPOdb INUSCHEMUYECKUX (HaKmopos 6 HACIe008aHuu U
UBMEHYUBOCTNU (DEeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUZMOS.

JleMoHCcTpauu

[loptpetsr: I'. ne ®pus, B. Noranncen, H.M. BaBuos.

Tabmuiiel u cxeMbl: «Buibl H13MEHIHBOCTHY, «MOAU(PUKAIIMOHHAS H3MEHIHBOCTH,
«KomOuHaTUBHAS M3MEHUYHUBOCTDY, «Metio3y, «Onnoa0TBOPEHHUEY, «"eHeTHYECKHIC
3a00JIeBaHUs YelIOBeKa», « Bumbpl myTammiiy.

O6Gop ymo BaHWE: XHUBBIE M TepOapHbIe SK3EMIULIPHI KOMHATHBIX PACTCHH, PHCYHKH
(ororpadum) KHBOTHBIX C PA3TMYHBIMU BUAAMH H3MEHYHBOCTH.

JlaboparopHas paborta «VccrnenoBaHne 3aKOHOMEPHOCTEH MOIU(DUKAITMOHHOW W3MEHYHUBOCTH.
[TocTpoenue BaprualiMOHHOTO pAJia U BApUALIMOHHON KPHUBOW.

[IpakTrdeckas padbora «MyTarwu y Apo30¢huiibl (Ha TOTOBBIX MHKPOIIPErapaTax ).

Tema 14. 'eneTnka yejoBeKka

Kapuorun uyenoBeka. MexayHapogHas nporpaMma HCCIEAOBaHMS TE€HOMa  4YeJOBeKa.
MeToapl W3yueHUs] TEHETUKM YEIOBEKa: T'€HEaJOrH4ecKuid, OJIM3HELOBBIH, HUTOTEHETHYECKUH,
MOMYJISAITMOHHO-CTATUCTUICCKUH, MOJICKYJISIPHO-T€HE THUECKHIA. CoBpemMeHHOE oTpesesieHrue
TE€HOTHIIA: TTOJITHOTGHOMHOE CEKBEHHPOBAHUE, TEHOTHIHMPOBAHHWE, B TOM 4Yucie ¢ momoiisio [I1P-
aHanmu3a. HacnemctBeHHble 3a0oneBaHusi — 4eloBeka. [€HHbBIE W XpOMOCOMHBIE  OOJIE3HHU
YyermoBeKka. bolle3HW C  HACIEACTBEHHOW  IPEAPACIIONOKEHHOCTHIO.  3HAYCHHE  MEAUIIMHCKOU
F€HETUKM B MPENOTBPAIIEHUM U JICYEHUM TIEeHETUYeCKuX 3al0oneBaHMi uesioBeka. Meauko-
FEHETUYEeCKOe  KOHCYyJabTUpoBaHHe. CTBOJOBBbIE KJIETKUA. [lOHATHE  «TE€HETHMUYECKOro Tpy3ay.
DTUYECKHE aCTeKThl UCCIIEIOBAHUI B 00JaCTH PEeAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.
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I'eneTnueckue (axTopsI MOBBILLICHHON YyBCTBUTEIILHOCTH 4yeJIoBEKa K
buznveckomy U XUMHYECKOMY 3arpsi3HEHUI0  OKpY»Karouiei Cpelbl. I'eneTnueckas
MIPEIPACTIONOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JleMoHCTpanmu

Tabmuubr u cxembl: «Kapuotun yenoBekay, «MeTOAbl H3YYCHHS TEHETHKH YEIIOBEKAY,
«"enHernueckue 3a007€BAHUS YETOBEKAY.

[paktudeckas pabora «CocTaBleHUE U aHAITU3 POJTOCIOBHON.

Tema 15. Cesiekuusi OpraHu3sMoB

JlomecTukanusi U celekuus. 3apoxkaeHne celeKunu u aoMectukanuu. Yuenne H.M. BaBunosa
o lleHTpax MpOUCXOXKIEHUS M MHOrooOpa3us KyJIbTYpHBIX pacTeHuil. Ponb cenexiuu B co3laHuu
COpPTOB pacTeHUH U MOpoJ KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH TOMOJOTHYECKHX pPAI0B B
HacyeCcTBeHHON u3MeHuuBoctd H.M. BaBuiioBa, ero 3HaueHue 11 CENEKIMOHHONW paboThlI.

Meronpl ceneKIMoHHON paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM W HMHIWBUIYaJbHBIN.
Otanbl KOMOMHAIMOHHOW cenekiuu. Vcmbeltanue mnpousBoauTeneld 1o mnoromctBy. Otbop 1o
TE€HOTHUITY C TOMOUIBIO OLIEHKU (PEHOTHUNA MMOTOMCTBA M OTOOP 10 IeHOTHUITy ¢ momotikio aHanuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENIEKIIMOHHOM pa0oThl. PannannoHHBI U XUMHYECKHUN
MyTareHe3 Kak MCTOYHHK MYTalMid y KyJbTYpHBIX ()OPM OpPraHu3MOB. VICmonap3oBaHHE TEHOMHOTO
penaKkTUpoBaHUs W METOMOB pexkomMOMHaHTHBIX JIHK mis momydeHus ucXoqHOro maTtepuana s
CEJIEKIUH.

[Tosnyuenne MIOJIMILIOUOB. Buyrpusunosas ruOpUaM3aLus. bim3kopoacTeeHHOE
CKpeluBaHue, wiu UHOpuauHr. HepoacTBeHHOe ckpeuiuBaHue, win ayTOpunuHr. I'eteposuc u ero
npuuuHbl. Mcnone3oBanue retepo3uca B cenekuuu. OtganéHHas rubpuamsanus. [Ipeomonenue
Oecruiousi MEKBHIOBBIX THOPUAOB. JIOCTIDKEHHS CENCKIMH PACTeHWUH M KUBOTHBIX. «3enénas
DPeBOTIOYULY.

CoxpaHeHHMe M U3Y4YEHHME TE€HETUYECKUX PECYpCOB KYIBTYPHBIX PpACTeHMM M UX JIUKUX
ponuyei Uis CO37aHMsl HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SHWCTBEHHBIX KYIBTYp. M3yueHue,
coxpanenue U YNpasieHue 2eHemudecKUMU pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX YIYYUIEHUS CYWeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUU U KPOCCOS,
8 MOM yucie ¢ NpUMeHeHUeM COBDEMEHHbIX Memo008 HAYUYHbIX UCCIe008aHUll, Nepedosblx uoetl
U NepcneKmueHbIX MexHoI02UlU.

JleMoHcTpanmu

Iloptpersr: H.M. Basunos, W.B. Mwnuypun, I'.J[. Kapneuenko, ILII. Jlykesnenko, b.JL
Acraypos, H. bopioyr, JI.K. benses.

Tabmuubl 1 cxembl: «LIeHTpbI MPOUCXOXKIEHHS W MHOrooOpas3us KyJbTYpPHBIX pacTEHUil»,
«3aKOH TOMOJIOTUYECKUX PsSJOB B HACJIEACTBEHHOW W3MEHUYMBOCTUY,

«MeTtopsl cenekinmny, «OTnanéaHas rudpuam3anys», «MyTrareHesy.
JlaGopatopHasi p abora «M3ydeHue COPTOB KYJbTYPHBIX PACTCHHH U TIOPOJ JTOMAITHUX
JKUBOTHBIX).

JlabopaTopHas pabota «/3yueHre MeTO10B CeNEeKIUN PACTCHUI.
Ipaktuyeckas pabdora «IIpuBuBKa pacTeHuUi».

9 KCKYPCHA «OcHOBHBIE MCECTOAbBI U OJOCTHXKCHUA CCICKINU paCTeHI/Iﬁ 1 JXXHUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTaHIIMI0, IUIEMEHHYI0 (epMy, COPTOHMCIBITATENFHBIA YYacTOK, B TEIUITMYHOE
XO3SIICTBO, B J1TA0OpAaTOPUIO arpOyHUBEPCUTETA WM HAYYHOTO ILIEHTPA)».

Tema 16. BuorexHoJ10rus ¥ CHHTETHYECKAH OHOJIOTAS
O6’beKTBI, I/ICHOHL3yeMLIe B 6I/IOTGXHOJIOFI/II/I, - KIICTOYHEBIC nu TKAQHCBBIC KyJILTypI:I,
MHUKpPOOPTaHMU3MbI, UX XapaKTepUCTHKA. TpaaullMOHHAss OMOTEXHOJIOTHS: XJICOOMEUYeHHE, MOTy4YeHUe
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KHCIIOMOJIOYHBIX IIPOJIYKTOB, BUHO/IEJINE. MHUKpPOOHOTOT HUECKHA CUHTE3. OOBeKTHI
MUKpOOHOIOrndeckux TexHonoruil. IlpousBoacTBo Oenka, aMHUHOKUCIOT U BUTAMUHOB.

Co3maHue TEXHOJIOTMH M MHCTPYMEHTOB LEJICHAIIPABIECHHOIO W3MEHEHUS U KOHCTPYMPOBAaHUSA
TEHOMOB C LIEJbIO IOJIYYEHHUS OPraHM3MOB M MX KOMIIOHEHTOB, COJEp)KalMX HE BCTPEYAIOLIMECS B
npupoae OMOCHHTETUYECKHE MYTH.

Knerounas wnHxeHepus. MeToabl KyJabTypbl KIETOK M TKaHEH pPACTEHUM M KUBOTHBIX.
KpuobGanku. Comaruueckas rubpuausanuss W comMaTHueckuil smOpuoreHe3. lcmonb3oBaHue
raljloOuIoB B CEJIEKUMU pacTeHui. [lonyuenue MOHOKIOHANbHBIX — anmumen. HMcnonvzoseanue
MOHOKIOHANbHBIX U NOJIUKIOHANbHLIX anmumen 6 Mmeouyure. VICKYCCTBEHHOE OIUIOAOTBOPEHUE.
PekoHCTpYKIMS SIMIEKIIETOK M KIOHMPOBAHME >KMBOTHBIX. METOX TpaHCIUIAHTALMU SAIEp KIETOK.
Texnonozuu 0300p06IEeHA, KYJIbMUuupo8aHus u MUKDOKIOHANIbHO20  PA3MHOICEHUS
CeNbCKOXO3AUCMEEHHBIX KYbIMYP.

XpoMOcOMHass M TE€HHas MHKEHepus. VICKyCCTBEHHBII CHHTE3 IeéHa M KOHCTPYHPOBAaHUE
pexomOunanTHbIX JHK. Cozdanue mpanceennvix opeanusmos. JIOCTHKEHUSI M NEPCHEKTHBbI
XPOMOCOMHOM M T€HHOW MH)KCHEPUH. DKOJOTHYECKHE M STUUYECKHE MPOOJIEMBl TEHHON MH)XKCHEPHUHU.

Menununckue OuorexHonoruu. IloctreHomuast 1wmdpoBas MenuuuHa. [IIP-muarnoctuka.
MeTaboa0MHBIN aHaIM3, TeHOLEHTPUUYECKUM aHaiM3 MPOTEOMa YeNOBEKa sl OLEHKU COCTOSHHS
€ro 370poBbs. lcronb30BaHME CTBOJOBBIX KIETOK. TapreTHas Tepamus paka. 3D-OnmonmkeHepus 1is
pa3paboTKu (pyHIaMEHTAIbHBIX OCHOB MEAMIUHCKUX TEXHOJOIMH, CO3JaHMUs KOMIUIEKCHBIX TKaHEH
COYETaHHUEM TEXHOJIIOTUI TpEXMepHOro OWONpUHTUHra M ckadoaauHra Uil pelieHus 3a1ad
MEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3maHue BEKTOPHBIX BaKIMH C LENbI0 O0OecrneyeHus KOMOMHHUPOBAHHOM 3alllUThl  OT
Bo30yaureneii OPBU, ycraHoBieHHe MOJEKYISpPHbIX MexaHU3MOB (¢yHkunonuposanus PHK-
COZIepKalIUX BUPYCOB, BBI3BIBAIOIIUX OCOOO ONAcHble 3a00JIEBaHUS YEIOBEKA U )KUBOTHBIX.

JleMOHCTpaIu

Tabmuiel 1 cxeMbl: «/CHONB30BaHUE MHKPOOPTaHU3MOB B IPOMBIIUICHHOM ITPOHU3BOJICTBEY,
«Krnerounas urmkeHepus», «['eHHas HHKESHEPHSD».

JlabopatopHas pabota «M3ydeHnue 00bEKTOB OMOTEXHOIOTUI.

[paktuyeckas padora «lloxydeHrne MOITOYHOKHUCIIBIX MPOTYKTOBY.

OKckypeus  «BHOTEXHOJNIOTHsT — BaXKHEWIas MPOU3BOJUTEIbHAS CHIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TPOU3BOICTBO)».

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMBbI
ITO BUOJIOI'MN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBAHMS K pe3y/IbTaTaM OCBOSHUS OOYYAIOMIMMHUCS MPOTrpaMM
cpeaHero obmero oOpa3oBaHUs: JTUYHOCTHBIC, METANpPEIMETHBIE U MPEIMETHHIC.

B cTpykType IHYHOCTHBIX pE3yJbTaTOB OCBOSHUS MPOrpaMMbl 10 OWOJIOTMHM BBIJEICHBI
CJICIYIOIIUE COCTABJISIONINE: OCO3HAHME OOYYAIOMMMUCS POCCHUHCKOW TPakIaHCKOW HWIACHTUYHOCTH
— TOTOBHOCTHM K CaMOPA3BHUTHIO, CAMOCTOSITEJIHPHOCTH M CaMOOIPENCICHUIO, HaJINYue MOTHBAILIUU
K OOydYeHHIO OWOJIOTUM, IICJICHANIPABICHHOE pa3BUTUE BHYTPEHHUX YOCKIECHUH JIMYHOCTH Ha
OCHOBC KIIFOUCBBIX HGHHOCTeﬁ n I/ICTOpI/I‘IeCKI/IX Tpannunﬁ paSBI/ITI/IH 6I/IOJIOI‘ NYCCKOI'0
3HAHMS, TOTOBHOCTh U CIIOCOOHOCTH OOYYAaOIIUXCS PYKOBOJCTBOBATHCS B CBOEH JESTEIBHOCTH
[IEHHOCTHO- CMBICIIOBBIMH YCTAaHOBKAMH, MPUCYIIMMHU CHCTEME OHOJIOTHYECKOrO OOpa3oBaHMs,
HaJu4he TPAaBOCO3HAHMS JKOJOTMUYECKON KYJIbTYPhl, CIIOCOOHOCTH CTaBUTh IEIU U CTPOUTH
JKH3HEHHEIE IIAHEI.
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JIMUHOCTHEBIC PE3YyJIbTAaTbl OCBOCHUA IIPOrpaMMBbI I10 OHoIoruu JOCTHUTal0TCA B €CAUHCTBEC

yqe6H0171 U BOCIHTATEIbHOM  IEATEIbHOCTH B COOTBCTCTBHUU C TPAAULIMOHHBIMU
pOCCI/II>'ICKPIMI/I COLMNOKYJIBTYPHBIMH, UCTOPUYCCKHUMU U AYXOBHO- HPABCTBCHHLBIMHU IECHHOCTIAMH,

MNPpUHATBIMU B O6IH€CTBC IpaBujiaMnu H HOpMaMH IMOBCIACHUA nu

CHOCO6CTBYIOT npoueccaMm  CaMOIIO3HAHUWA, CaMOBOCIHUTAHUAHW CaMOPA3BUTHUSA, Pa3BUTHA

BHYTPEHHEH TO3UIMU JUYHOCTH, NMATPUOTU3MA U YBOXKECHHUS K 3aKOHY M TPABOMOPSIAKY,

YeJIOBeKY TpyAda M CTaplieMy IMOKOJICHHIO, B3aWMHOTO YBaKEHUs, OEpeKHOTOOTHOIICHUS K
KyJIbTYPHOMY HACJEIHMIO M TPAJMILMSAM MHOTOHalMOHaIbHOTO Hapoaa Poccuiickoi denepanumy,

MPUPOJIE U OKpYKarolen cpene. JIMYHOCTHBIE pe3ynbTaThl OCBOSHHSI y4eOHOro mpeamera

«buosorus»» DOJKHBI OTPa)XKaTbrOTOBHOCTb U CIOCOOHOCTH OOy4aroUIuXcs
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHOMN BHYTPEHHEH MO3UIUEN JUYHOCTH, CHCTEMOM
[IEHHOCTHBIX OPHEHTAIIV, TIO3UTUBHBIX BHYTPEHHUX YOCIKICHUN, COOTBETCTBYIOIIHX

TPaAULUMOHHBIM LIEHHOCTSIM  POCCHKUCKOrO o0miecTBa, pacHIMPeHUE XUZHEHHOTO OIbITa
u ONbITa JACATENIBHOCTH B MPOLECCE peall3alvdyd OCHOBHBIX HallpaBJICHUM

BOCIIUTATEIIbHOU

JACATCIIbHOCTHU, B TOM YHMCJIC B YaCTH.

1) rpasxaaHcKoro BocHUTAHMS:

c(pOPMHUPOBAHHOCT T'PAKIAHCKOH MO3ZHINM OOYYAIONIErocsi Kak aKTHBHOTO M OTBETCTBEHHOTO
4JIeHa POCCHICKOT0 00IIecTBa;

OCO3HAHHC CBOHUX KOHCTI/ITyHI/IOHHBIX HpaB nu 065[321HHOCT6171, yBa)KeHI/Ie 3aKOHA H"
TIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEIBHOCTH IPH CO3JAHHM Y4eOHBIX IIPOCKTOB,
peHIeHI/H/I yqe6HBIX U IIO3HABATCJIbHBIX 3aa4, BBIIIOJIHCHUHN 6I/IOHOFI/I[I€CKI/IX BKCHepI/IMeHTOB;

CIOCOOHOCTH OMPeAeATh COOCTBEHHYIO IO3UIIMIO 1O OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOMU
JKH3HH U OOBSICHATH €€;

YMEHHE YUYUTBHIBATh B CBOMX JICUCTBHUAX HEOOXOIWMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JIOJIeH ¢ pa3HBIMH YOEKICHUSAMH, KYJIbTYPHBIMU IEHHOCTAMH U COIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYOHUYECTBY B IMPOLECCE COBMECTHOTO  BBITIONHEHHUS  Y4EOHBIX,
MO3HABATEIIPHBIX W HCCIIEIOBATEIbCKUX 3a/1ad, YBAKUTEIBHOTO OTHOIICHUS K MHEHHUIO OIMOHEHTOB
npu 00CYXICHUU CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPIKAHUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOU 1E€ATEILHOCTH;

2) NaTpHOTHYECKOro BOCIUTAHMUS:

c(OPMHUPOBAHHOCTh POCCUMCKON TPakTAaHCKOW WACHTUYHOCTH, TMATPUOTHU3MA, VYBAXKEHUS K
CBOEMY Hapoay, YyBCTBAa OTBETCTBEHHOCTH mepes; PoauHON, ropAaocTd 3a CBOM Kpail, CBOIO
PonvHy, cBOHM S3bIK M KyJbTYpY, NPOLUIOE M HACTOAILIEE MHOTOHAIIMOHAJIBHOrO Haponaa Poccum;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACJEIUI0 W MaMATHUKAM MPUPOJbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ POCCUHCKMX YYEHBIX B CTAHOBJEHHE W pa3BUTHE OMOJIOTUH,
MOHMMAaHUSl 3Ha4YeHWsT OWOJOrMM B TIO3HAHUM 3aKOHOB TMPHPOJbI, B JKU3HH 4YelOBeKa W
COBPEMEHHOT'0 00IIECTBRaA;

ujeiiHas yOexnEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3amuTe OredyecTBa, OTBETCTBEHHOCTDH 3a
€ro cyns0y;

3) 1yX0BHO-HPABCTBEHHOr0 BOCIIMTAHHSI:

OCO3HAHME TYXOBHBIX [IEHHOCTEH POCCHIICKOT0 Hapoaa; chOPMHUPOBAHHOCTH

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CHOCOOHOCTh OLEHMBATHh CUTYalMI0 U TNPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
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OCO3HaHHWE JINYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMUYMBOTO OYAYIIETO;
OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POIUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MIPUHATHS LEHHOCTEN CEMEWHOM W3HU B COOTBETCTBUM C TpaaulMsMHU Hapoaos Poccuw;

4) rcTeTnuecKoro BOCHUTAHUS:
ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPYy/la, OOLIECTBEHHBIX OTHOLLIEHHIA;
MMOHUMaHUE YMOLMOHATILHOTO BO3/IEUCTBHUS JKUBOM MPUPOIBI U €€ LICHHOCTH; TOTOBHOCTH K
CaMOBBIPAKEHUIO B Pa3HBIX BUIaX HCKYCCTBA, CTPEMIICHUE MPOSIBIISATH
KauyecTBa TBOPUYECKOW JTUUHOCTH;

5) ¢usuueckoro BocnuTanus, GopMUPOBAHUS KY/ILTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1aroNoIyYusi:

MOHMMAaHWE W pealu3alys 37A0pOBOro M 0Oe30macHOro obpasa >KM3HM (3A0pOBOE IHUTAHHME,
COOJIIO/IEHHEe TMIMEHWYECKUX MpPaBWJI M HOPM, COAJaHCUPOBAHHBIN PEXUM 3aHATHH U OTIbIXA,

peryisipHas (pu3nyecKasi akTUBHOCTbh), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOLICHUS K
COOCTBEHHOMY (PU3MUECKOMY M TCHUXHYECKOMY 370POBBIO;

MIOHUMaHKE IIEHHOCTH MPaBUJ WHAWBUAYAJIBHOTO M KOJUIEKTMBHOI'O O€30MacHOr0 MHOBEIEHHS B
CUTYaLlUsIX, YIPOXKAIOIIUX 3/10POBBIO M KU3HU JIHO/IEH;

OCO3HAHME IIOCJIEACTBUN U HENPUATHS BPEOHBIX NPUBBIUEK (YIOTPEOJIEHUS — AJKOIOJIs,
HapKOTHKOB, KYPEHHs);

6) TpynoBoro BocnuTanus:
TOTOBHOCTB K TPYIly, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYA0I00uE;
TOTOBHOCTh K AaKTHBHOW JEATEIHHOCTH TEXHOJIOTUYECKONH M COLMAIbHOW HaNpaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATh, TNIAHUPOBATh U CAMOCTOSTENILHO BBIMOJHAThH TAKYIO ACSITEIbHOCTD;
UHTEpEeC K pasnudHbiM chepam TpodeCCHOHANBHON JESITEeIBbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymymiel mpodecCcuu M peann30BhIBaTh COOCTBEHHBIC KHU3HECHHBIC TUIAHBI,
TOTOBHOCTB M CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAaHHIO HA MPOTSHDKCHUU BCECH YKU3HU;

7) 3K0J0rMYeCKOro BOCIIMTAHUSI:

9KOJIOTHYECKU IIesieco00pa3HOe OTHOILIEHWE K TPUpOAE KaK MCTOYHMKY JKU3HHU Ha 3eMile,
OCHOBE €€ CYIIIECTBOBAHUSI;

TIOBBIIICHUE YPOBHS 9KOJOTHYECKOH KYIBTYPBhl: IPHOOPETEHUE OMbITA TUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH HMX BO3MOKHBIX IMOCJIEJACTBUN JJIsi OKPYKAIOIIEH CpEeIbL;
0CO3HaHME II100aJTBHOI0 XapaKTepa SKOJIOrHUECKUX MPo0IeM U IMyTel X pelleHus; CrocOOHOCTh
UCTIOJIb30BaTh MPUOOpETaeMble NMPHU MU3YYCHUU OMOJIOTHMHM 3HAHUS U YMEHHS NPH pEIICHUU MpoOseM,
CBSI3aHHBIX C PAIlMOHAIBHBIM MPUPOOTNONIBE30BAaHIUEM (COOIIOIEHUE MTPABHII TIOBEICHUS B

npupozae, HalpaBJICHHBIX Ha COXpPaHCHUC PAaBHOBECHUA B 9KOCUCTEMAX, OXpPaHy BUIOB,
aKocucTeM, brnocdepsi);

AKTUBHOE HEMPHUATHE ACHCTBUM, MPUHOCAIIUX BPEA OKPYXKAIOUICH MPUPOJHON Cpele, YMEHHe
MIPOTHO3UPOBATh HEOJATONPUATHBIE 3KOJOTHYECKUE TOCIEACTBHS TPEANPUHUMAEMBIX JIEHCTBHNA W
MPEeIOTBpALLATh UX;

HaJu4yhe pPa3BUTOTO HKOJIOIMYECKOTO  MBIIUICHHS, SKOJOIMYECKOHM  KYJIbTYpbl, OIbITA
JESTETbHOCTH ~ DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHMS  pPYKOBOACTBOBaTbCI  HMH B
MO3HABATEJIbHOM, KOMMYHHKAaTHBHOM M COLIMAJBHOM MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
HpaKTI/ILIeCKOfI JACATCIIBHOCTHU 9KOJIOTHYECKOH HaIpaBJICHHOCTH;

8) nenHoCTH HAYy4YHOIO MO3HAHMS:
C(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAYKd M OOILECTBEHHOW MPAaKTUKH, OCHOBAHHOIO Ha JHaJore KyJIbTyp, CIOCOOCTBYIOILETO
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OCO3HAHHIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUDE;
COBEpILIEHCTBOBAHUE SI3bIKOBOW M YHMTATENbCKOW KYJIBTYPbl KaK CpEICTBA B3aUMOJCHCTBUS
MEXy JI0JbMU U TIO3HAHHS MUPA; TOHUMaHue celuPUKN OMOJIOTHH KaK HayKH, OCO3HAHMSA €€ pOJIH B

(GbopMUPOBaHUM PAIMOHATBHOTO HAy4YHOI'O MBILLUICHHUS, CO3JIaHUH LIEJIOCTHOTO
NpPEICTaBICHU 00 OKpYXKAaloLIeM MHpEe Kak O €IUHCTBE IPHPOABI, YeIOBEeKa M OOIIeCTBa, B
MO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEH M  pELIeHMH TpoOJIeM COXpaHEHHS MPUPOTHOTO
paBHOBECHS,;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JUIS COBPEMEHHOW IMBWIIM3AIIMH: OOECTIeYeHUs
HOBOTO YpOBHS pa3BUTHA MEAMLUHBI, CO3/JaHME NEPCHEKTUBHBIX OHOTEXHOJOIMH, CHOCOOHBIX
pelaTh pecypcHble MPOOJIEMbl Pa3BUTHS YEJIOBEUECTBA, IMOMCKA IyTeH BbIXOAA M3 TIJIOOATBHBIX
HKOJIOTMYECKUX IMpobieM M olecrnedyeHus Imepexofa K YCTOWYMBOMY Pa3BUTHUIO, PAMOHAILHOMY
UCIIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KHU3HM;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJIOTMUECKUX 3HAHMWA B MENSAX MOBBIMICHUS OOIIEH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, KaK COCTaBHOW 4YacTH  (YHKIHOHAJIBHOM
IPaMOTHOCTH 00Ydaromuxcs, pOpMHUPYEMO MPU N3YYCHUH OHOJIOTHH;

[IOHUMaHWE CYHUIHOCTH METOJOB TIO3HAHUs, MCHOJNb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH  HCHOJb30BaTh IOJIy4aeMble 3HAHMUA JUISI aHainu3a M OOBSCHEHUS  SBJICHUU
OKPY)KaloIIEro MHpAa M MPOUCXOJIIIMX B HEM M3MEHEHHWH, YyMEHHE JelaTb OOOCHOBaHHbBIE
3aKIIIOYEHUs] Ha OCHOBE HAay4yHbIX (DaKTOB W HMEIOUIMXCS JAaHHBIX C LEJbI0 IOJY4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO MCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUA UL PEICHUs IMpOoOJIeM B
pEabHbIX KU3HEHHBIX CUTYaLUsIX;

OCO3HAaHME IEHHOCTH HAy4YHOW JEATeNbHOCTH, TOTOBHOCTb OCYIIECTBIATH IPOEKTHYIO H
HCCIIEI0BATENBCKYIO JIEATEIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPAa30BaHUIO, K AKTUBHOMY
MOJY4YEHHUIO HOBBIX 3HaHUI MO OMOJIOTHUH B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTAMHU.

METAINPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble  pPe3yJIbTaThl OCBOCHHSI y4eOHOro mpeaMera «buonorusy»  BKIIOYAKOT:
3HaYMMble U1 (HOPMHPOBAHHSA MUPOBO33PEHUA o0ydaromuxcst MEXAUCIUIIINHAPHBIE
(MeXIpeaMeTHBIE) OOIIeHAyYHbIE MOHITHS, OTPAKAIOIIME IENIOCTHOCTh HAYYHOW KapTHHBI MHpa U
CHCHI/I(bI/IKy MCTOAOB IIO3HAHUWA, HCIIOJIB3YCMbBIX B CCTCCTBCHHLIX HAayKax (BeHIeCTBO, OHEPrus,
SIBIICHHE, TpOIlecC, CUCTeMa, HAYYHBIM (DaKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
WCCIIeJIOBAaHUE, HAOIOJCHUE, W3MEPEHHE, OJKCIICPUMEHT W JPYIrHue); YHUBEPCAIbHBIC Yy4eOHBIC
nercTBusl (MO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYIATUBHBIE), oOecrieynBarone (HopMHpOBaHHE
(GYHKIIMOHATBHOMH TPAaMOTHOCTH M COIMAJIBHOM KOMIIETEHIIMM  OOYYalOIIMXCS;  CIIOCOOHOCTH
00yJaronuxcs HKCIOJIb30BaTh OCBOCHHBIC MEXKTUCIMILIMHAPHBIC, MHPOBO33PEHYCCKHAE 3HAHUS H
YHUBEpCAIbHbIE YUeOHbIE JCWUCTBUS B MO3HABATENLHON U COLMAILHOM MPAKTHKE.

B pesynprate u3ydyeHuss OHOJOTMHM Ha YpPOBHE CpeAHEro oouiero oOpa3oBaHUS Yy
oOyuaromerocsi OynyT chopMUpOBaHbl IO3HaBaTEJIbHBIE YHHMBEpCAJIbHbIE YdeOHbIE JeicTBUS,
KOMMYHHKaTHBHbIE YHUBEpCalbHble y4yeOHblEe AEHCTBUS, PETYJIATUBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE
NEeUCTBUS, COBMECTHAS JAESITEIbHOCTb.

Ilo3naBaTenbHbIE YHHBEPCAJIbHBbIE y4eOHbIe NeHCTBHUS
Ba3zoBble Jornuyeckue neiicTBUA:

CaMOCTOSITENIBHO  (JOPMYJIMPOBATh M aKTyaJlU3WpoOBaTh MpoOJjeMy, paccMaTpuBaTh e
BCECTOPOHHE;

HUCITIOJIBb30BAaTh HpI/I OCBOCHHHA 3HaHI/II71 HpI/IéMI)I JIOTUYCCKOIo MBIINIJICHUS (aHanma, CHHTE3a,
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CpaBHEHUs, Kilaccu(UKanuu, 0000IIEeHNS ), PACKPHIBATH CMBICI OMOJIOTUYECKUX TOHSATUH (BBIIEISATh UX
XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C JPYTHMH TOHSITHIMH);

OTIPENIeNIATh 1eNN JAEATEeIbHOCTH, 33a/aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCHUTH
pe3ybTATHI ACSITEIHLHOCTH C TOCTABICHHBIMH IEIISIMU;

UCIIOJIL30BATh OMOJIOTUYECKUE TIOHATHS JJIsl OOBSCHEHUS (DAKTOB ¥ SIBJICHU KUBOM TPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKICHUsl (MHIYKTUBHBIC, JCAYKTHBHBIC, 110 aHAJIOTHH), BBIIBIATH
3aKOHOMEPHOCTH M TPOTHBOPEUYUs] B PACCMATPUBACMBIX SIBICHHSX, (OPMYITHUPOBATH BBIBOJBI U
3aKITFOUCHHS;

MPUMEHSATh CXEMHO-MOJICIbHBIE CPEJCTBA JUIA TPEJCTABICHUS CYIISCTBCHHBIX CBS3CH W
OTHOIICHWA B W3y4aeMbIX OHOJIOTHYECKHX OOBEKTaX, a TaKXKe MPOTHBOPEUUI pPAa3HOrO POja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ y4ETOM aHalM3a MMEIOIIUXCS MaTepHaIbHBIX H
HEMaTePUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JICATEIBHOCTh, OLEHUBATH COOTBETCTBHE PE3YAbTAaTOB  LIEISIM,
OLICHUBATh PUCKU MOCIIEACTBUI ACATEIHHOCTH;

KOODIAMHUPOBaTh U  BBHINONHAT, pabOTy B  YCIOBUSIX pPEambHOr0, BUPTYadbHOTO W
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

Ppa3BUBATh KPCATUBHOC MBIIIJICHUEC TP PCHICHWUN )KU3HCHHBIX HpO6J’I€M.

ba3oBble ucciienoBare/ibCKue 1eiCTBHSL:

BJIaJeTh HAaBBbIKAMH YUEOHO-HCCIENOBATEIILCKON M TMPOEKTHOW JEsTEeNbHOCTH, HaBBIKAMU
paspenieHuss npoOseM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB
pELICHHs] MPAKTHYECKUX 33]a4, IPUMEHEHUIO pa3IM4YHbIX METOJOB INO3HAHUS;

WCIIOJIb30BAaTh pa3JINYHblE BUABI JEATEIBHOCTH IO IIOJIYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalny, IpeoOpa3oBaHUIO0 U IPUMEHEHHUIO B YUEOHBIX CUTYalUsIX, B TOM YHCIIE TP CO3AaHUU
y‘le6HI>IX M COLIMAJIBHBIX IMPOCKTOB;

(GopMHpPOBATh HAYYHBIM THIT MBIIUICHUS, BIAQJETh HAYYHOH TEPMUHOJOTHEH, KITFOUEBBIMH
HNOHATHUAMU U METOJaMMU,

CTaBUTh U (HOPMyIUpPOBaTH COOCTBEHHBIE 33JaYyd B OOpa30BATEIbHOW JESITENHHOCTH H
JKU3HEHHBIX CUTYalUsAX;

BBIABJIATD HPUYHMHHO-CIICACTBCHHBIC CBA3U W AKTYAJIM3UPOBATH 3a/lavy, BbIABUI'aTh THUIIOTE3Y eé
peuieHus, HaXOAUTh apryMEHThl JJI JI0KAa3aTeJbCTBA CBOMX YTBEpXKACHUHM, 3aJaBaTh HapaMeTpbl U
KPUTEPUU PEILICHUS;

AHAJIM3UPOBATL IMIOJYYCHHBIC B XOAC PCHICHHA 3aJda4yu PE3yJIbTaTbl, KPUTUYCCKHU OLUCHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUSIM, OLICHUBATh MPUOOPETEHHBIN OIBIT; OCYIIECTBISATH

IIeJICHaNpaBICHHBIN TIOUCK MIEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBUS
B ITpo(hecCHOHANIBHYIO CPENy;

yMEeTh MEePEHOCUTh 3HAHMS B MO3HABATEIBHYIO M MPAKTHUECKYIO 00JIACTH KU3HECATEIbHOCTH;

YMEeTh UHTEIPUPOBATH 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIaCTei;

BbIABUI'aTh HOBBIC UJCH, MPCAjIaraTb OPUTrHHAJIIBHBIC MOAXOAbI U PCIICHUSA, CTABUTDH Hp06J'I€MI)I u
3a/1a4y, JOIYyCKAIOIINE aJbTEPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanueii:

OPUCHTHPOBAThCS B PA3IMYHBIX HUCTOYHHMKAX WHPOpManUu (TEKCTe Y4eOHOro mocolus,
HAy4YHO-TIONYJISIPHON JINTEPAType, OMOJIOTUIECKUX CIIOBAPSX U CIIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0azax
NaHHbIX, B VHTepHeTe), aHamM3upoBaTh WHGOPMAIHMIO PAa3NUYHBIX BUIOB U (OPM IMpEICTaBICHUS,
KPUTUYECKU OIICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

dbopMynIHUpOBaTh 3aMpochl U TMPUMEHATH pa3jMYHble METOABl TpPU TIOMCKE U OTOOpe
Onosorudeckor nHGoOpMaIu, HEOOXOIUMOM ISl BBIMTOJIHEHUS YIEOHBIX 3a/1a4;
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NpUOOpEeTaTh  OMBIT  HWCIONB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPILECHCTBOBATh KYJIBTYPY aKTUBHOTO HCIOJIB30BAHUS PAa3IMYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAIbHYIO ()OpMY MPECTABICHUS OMOJIOTMUECKON HH(OpMauu
(cxeMbl, rpaduKH, AUAarpaMMBbl, TaOJIUIBI, PUCYHKU U IPYTOE);

UCMONb30BaTh HAy4YHBIA S3BIK B KAueCTBE CpeICTBA MpH pabore ¢ OHOIOrHYEcKOit
uHopManmeil: TPUMEHSATh XUMHYECKHe, (QHU3MYeCKMe M MaTeMaTHYeCKHe 3HAKW W CHUMBOJIBI,
dbopmyibl, a00peBUaTYpy, HOMEHKIIATYPY, UCIIOJIB30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIHUCCKUE
Cpe/CTBA HATJISJHOCTH;

BIQJIETh  HAaBBIKAMHM  pAaclO3HaBaHUs M 3amuThl  uH(opmanmu, uHOpPMAMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIE y4UeOHbIE JeiicTBUS

Oo6menne:

OcyIIIeCTBJ'IHTI) KOMMYHI/IKaHI/II/I BO BCEX C(l)ean JKHU3HHU, aKTHUBHO y‘-IaCTBOBaTI) B IHAJIOre
WK JIUCKYCCHH IO CYIIECTBY O0OCYXmaeMoi TeMbl (YMEHHE 3alaBaTh BOIPOCHI, BBICKA3bIBATh
Cy)KI[eHI/ISI OTHOCHUTECIIBHO BBIITIOJIHCHU A Hpe,unaraeMoﬁ 3aJga4du, y‘II/ITBIBaTB I/IHTepCCBI n
COTTACOBAaHHOCTH IMO3HITUH JPYTHX YYaCTHUKOB JHMAJIOTA WM JHCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIC CpPEICTBA OOIICHHS, MOHUMATh 3HAYCHHE COIMAJBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyallif, YMETb CMsr4aThb KOH(DIUKTBI M BECTH
TIEPETOBOPHI,

BJIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJCUCTBUS, MOHUMATh HAMEPEHUS APYTrux
Jrofed, TNpOSBIATH YBAaXHUTEIbHOE OTHOIIEHHWE K COOeceIHMKY M B KOPPEKTHOH (dopme
(hopMyIHpOBaTH CBOM BO3PAKCHHS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOIBb30BAaHUEM SI3bIKOBBIX CPEZCTB.

CoBMecTHasi 1eSITEJIbHOCTD:

MOHUMATh U UCTIOJIb30BATh IPEUMYIIIECTBA KOMAHAHON M MHANBUYAIbHON pabOThl NPH pEeLIeHUH
Ouosjoruueckoil mpoOsembl, OOOCHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHUS TIPYIIOBBIX (QopM
B3aMMOJICHCTBHS IIPU PEILICHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMaTHKy M METOJbl COBMECTHBIX JEHCTBHH C y4éTOM OOLIMX HWHTEPECOB MU
BO3MOYKHOCTEH Ka)KJJOT0 WIEHA KOJUIEKTUBA;

MIPUHUMATH 1IEJTM COBMECTHOW AEATENbHOCTH, OPraHU30BbIBaTh U KOOPIAMHUPOBATH JEUCTBUS 110
€€ INOCTHKEHUIO: COCTABJIATH IUIAH JEUCTBUM, pacHpeieiaTh pojd ¢ Y4ETOM MHEHUN YYaCTHHUKOB,
00CY)XIaTh pPe3yJbTaThl COBMECTHOH padoThI;

OLIEHMBAaTh KayeCTBO CBOEro BKJaJa M KaXJIOr0 YYacTHHKAa KOMaHAbl B OOLIMI pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

npe/yiaraTb HOBbIE NPOEKThI, OLIEHMBaTh WJEU C TO3MIMKA HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISATh TMO3UTUBHOE CTPATErHMYECKOE IOBEACHHE B PA3JIMYHBIX CUTYalUsX, IPOSBIATH
TBOPYECTBO M BOOOPaKCHHE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHble yueOHbIe [1eiiCTBUS

Camoopranmu3anus:

UCTONb30BaTh OMOJOrMYECKHWEe 3HAHUS U1 BBIBICHUS TMPOOJIEM W WX pEHIeHUus B
KU3HEHHBIX U YUEOHBIX CUTYAILIUAX;

BLI6I/IpaTB Ha OCHOBC 6I/IOJIOFI/I‘-ICCKI/IX 3HAHUH HCJICBBIC W CMBICJIOBBIC YCTAHOBKHM B CBOHUX
JNEUCTBUSIX M TMOCTYNKAaxX IO OTHOIIEHHIO K >KUBOM MPHUPOJAE, CBOEMY 3I0POBBIO M 370POBBIO
OKPYXAaIOIUX;
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CaMOCTOSTCIIBHO OCYIIIGCTBJISITB H03HaBaTeJII>Hy10 JACATCIIBHOCTD, BBISIBIIATH HpOGJ’IGMI)I, CTaBUTH
u  GopMyaupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIIBHON JIEATEIBHOCTH U IKU3HEHHBIX
CUTYyalLsX;

CaMOCTOSITENIFHO COCTAaBJATh IUIAH pPEUICHHUs MPOOJIEeMbI C YYETOM HMMEIOMIMXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEMOYTECHU;

JaBaThb OI_ICHKy HOBBIM CI/ITyaLII/ISIM;

paclupATh paMKU y4€OHOI0 IpeIMETa Ha OCHOBE JIMYHBIX MTPENOYTEHHI;

JenaTh OCO3HAHHBIA BBIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;
CHocoOCTBOBaTh ()OPMUPOBAHUIO M MPOSBIECHUIO IIMPOKOM HSPYAMLIMM B pPa3HbIX 00JacTiX
3HAHWM, MMOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIA M KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIBb:

JaBaThb OLICHKY HOBBIM CHUTYyalUsM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LENISM;

BJIAJIeTh HaBBIKAMU TO3HABATENBHON pe(IeKCHH KaK OCO3HAHMs COBEpPUIAEMBIX JEHCTBUI U
MBICJIMTENIBHBIX TIPOLIECCOB, UX PE3Yy/IbTaTOB M OCHOBaHWM, MCHOJIb30BaTh HMPUEMBI PeIEKCUH IS
OLICHKH CUTYAaIllH, BEIOOpPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHU 110 UX CHUKEHUIO; IIPUHUMATD

MOTHBBI M apTyMEHTBI IPYTUX [PY aHAIIN3€E PE3YIbTATOB AEATEIbHOCTH;

I[MpunsTHe cedsi M APyrux:
IMPpUHUMATb ce6$1, IIOHHUMas CBOW HEAOCTATKHU U JOCTOMHCTBA,
MPUHUMATh MOTHBBI M @pTyMEHTBI IPYTUX MPU aHATIU3€ PE3YJIbTATOB A€ATEIbHOCTH; MPU3HABATH
CBOE MPaBO U MPaBO APYTrUX Ha OLIUOKHY;
pa3BUBaTh CI1ocoOHOCTh ITOHUMATh MHD C NO3HULINU APYTroro 4Cji0BCKa.

NPEAMETHBIE PE3YJIbTATBI

[lpenMeTHBIE pE3yNbTaThl OCBOCHUS cojaepkaHusi ydeOHoro mpenmera «buonorms» Ha
yrIIyOJEHHOM YPOBHE OPHCHTHPOBAHBI Ha oOecriedeHne NpoQHILHOTO OO0yYeHHUs O0yJarommxcs
Oouonornu. OHHM BKJIIOYAIOT: crenuduyeckue A OMONOTMM HAay4HbIE 3HAHUS, YMEHHS U CIIOCOOBI
NEUCTBUH 1O OCBOCHUIO, MHTEPHpETAllMd M MPeoOpa3OBaHHUIO 3HAHUM, BHIbI JAEATEIIBHOCTU 10
MOJyYeHUIO HOBBIX 3HAHMH W WX MNPUMEHEHHIO B PA3IMYHBIX Y4YEOHBIX, a TaKKe B peaJbHbIX
KU3HCHHBIX CHUTyalusx. [IpeMeTHbIe pe3ylbTaThl IPEACTABICHBI MO TOJIaM H3YYCHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buosnorus» B 10 kiaacce
JIOJIKHBI OTpaXkaTh:

C(OPMUPOBAHHOCTh 3HAHUH O MecTe W PO OMOJOTMH B CHUCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B TO3HAHUM 3aKOHOB MPHUPOJAbI U PELICHUU
npo0jeM palMOHAIBHOTO MPHUPOIONOIB30BaHUSA, O BKIAJE POCCUHCKHX U 3apyOeKHBIX YYEHBIX B
pa3BUTHE OHUOJIOTHUH;

BIAJICHUE CHUCTEMOW OHMOJIOTMUECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
OuoJOrMyeckue TEPMHHBI M TOHATUS (KM3Hb, KJIETKA, OpraHuW3M, MeTaboyu3M, TIOMEeOcTas,
CaMOPETYJISILMs, CaMOBOCIIPOU3BEJICHUE, HACIEACTBEHHOCTb, W3MEHYMBOCTb, POCT U  Pa3BUTHE),
Ouosormueckue  teopun  (kietouyHas  teopust T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HacheacTBeHHOCTH T. Moprana), yuenuss (H.M. BaBwioBa — o meHrtpax
MHOroo0pasust U IMPOUCXOXKICHUS KYJIbTYPHBIX PpAacCTeHHH), 3aKoHbl (eIMHOOOpa3Hus TMOTOMKOB
IIEPBOr0  IIOKOJICHHUS,

pacCIyiCHus, YUCTOTbI IaMCT, HC3aBUCHMOI'O HACJICOOBAHUA I. MCHI[CHH, TOMOJIOTHYCCKUX PAI0B
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B HacsieAcTBeHHOW n3mMeHunBoctd H.M. BaBuiosa), npuHIMNbl (KOMIUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMHU METO/laMH Hay4HOI'O MO3HAaHUA, UCTIONIB3YEMBIX B
OMOJIOTMUECKUX  HWCCJICIOBAHMSIX KUBBIX OOBEKTOB (OmMHCaHWE, U3MEpeHHWe,  HaOJIoJeHUE,
IKCIIEPUMEHT);

YMEHHE BBIACIATh CYINICCTBCHHBIC TPU3HAKU: BHUPYCOB, KIETOK MPOKAPHOT W DYKApHoOT,
OJTHOKJICTOUYHBIX M MHOTOKJETOYHBIX OpPraHM3MOB, B TOM 4Hcie OakTepuid, IpuOOB, pPaCTECHU,
’KMBOTHBIX U 4YEJIOBEKA, CTPOCHUS OPraHOB U CHCTEM OPraHOB DPACTEHUH, JKUBOTHBIX, YEJIOBEKa,
NPOIIECCOB  KU3HEIACSATEIBHOCTH, TPOTEKAIOMIMX B OpraHU3Max pacTEHHi, )KUBOTHBIX U UEJIOBEKa,
OMOJOrMYECKUX TPOLECCOB: OOMEHa BelIecTB (MEeTa0oJIM3M), MPEBpAIlCHHUS SHEPrUH, OpOoKEHUs,
aBTOTPO(PHOrO0 U TeTepoTpodHOr0 TUIIOB NMUTAHUS, (OTOCHMHTE3a M XEMOCHMHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, »MOpHOreHe3a, MOCTIMOPHOHAIBHOTO pa3BUTHS, PAa3MHOKEHUS, WHIUBHIYaIbHOT'O
pa3BUTUS OpraHu3Ma (OHTOI€HE3a), B3aMMOJICHCTBUS I'€HOB, IeTepo3Mca, UCKYCCTBEHHOIO 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXKIY OpPraHOMJAMH KIETKM W WX (QYHKIUAMH,
CTPOCHHMEM KJIETOK Pa3HbIX TKaHEeH W MX (YHKUUSAMH, MEXIY OpraHaMd U CHCTEMaMH OpPIaHOB Y
pacTeHMid, >KMBOTHBIX M 4YellOBeKa M WX (QYHKIUSIMH, MEXIy CHCTEeMaMH OpraHOB H UX
GYHKIMAME, MEXIy OJTalmaMd OOMeHa BEIIECTB, OJTalaMH KJIETOYHOTO IMKJIA W >KU3HEHHBIX
IIUKJIOB OPraHU3MOB, 3TalaMH 3MOpPHOHAJIBHOIO DPa3BUTHSI, TEHOTUIIOM M (PEHOTUIIOM, (PEHOTUIIOM U
(dakTopamu cpeasl OOUTaHUS;

YMEHHE BBISBIATh OTJIMYUTENbHBbIE TPU3HAKM JKUBBIX CHUCTEM, B TOM YHCIIE pacTeHUH,
’KMBOTHBIX M YEJIOBEKA,;

YMEHHE HCIOIB30BATh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTHYECKYI0 TEPMUHOJOTHUIO |
CHUMBOJIMKY JUIsSl JI0Ka3aTeIbCTBA POJICTBA OPraHM3MOB PA3HBIX CUCTEMATHUYECKUX IPYIIII,

YMEHHE pelaTh OWOJOrMYeCKHe 3ajjaud, BBIABISTH NPHYMHHO-CIICICTBEHHBIE CBS3H MEXKIY
UCCIIelyeMbIMU OHOJIOTHUECKUMHU TPOLEcCaMH M SIBJICHUSMH, JelaTh BBIBOABI W IPOrHO3BI HA
OCHOBaHHH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJHATH Ja0OpaTOpHbIE M MPaKTUYeCKue padoThl, cOOII0NaTh NpaBuia MpH padoTe ¢
y4eOHBIM U J1a00pPaTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIIBUTATh THIIOTE3bl, IPOBEPATh MX HKCHEPUMEHTAIBHBIMU CPEACTBAMU, (opMynupys
IeJIb UCCJICIOBAHMSA, aHAIM3UPOBATh MOJMYYCHHBIE PE3YJAbTAThl U JIENaTh BBIBOJBI;

YMEHHE Y4YacTBOBaTb B Yy4EOHO-HCCIIEIOBATEILCKOW paboTe 1O OWOJIOTHH, DJKOJOTHU H
MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, M IMYOJUYHO TIPEICTABIATH
MOJTy4EHHbIE PE3YJIbTaThl HA YUEHNYECKUX KOH(DEpEeHLUX;

yYMEHHE OIICHWBATh ITUYECKHE ACTEKThl COBPEMEHHBIX HCCIIEOBAHWN B 00JAacCTH OHONOTHH U
MEIUIUHBI (KIOHUPOBAHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHME, HAIPABIEHHOE M3MEHEHHE I'e€HOMa U
CO3/IaHU€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIM BBHIOOp Oyaymied mnpodhecCHOHATBHONW JIESTEILHOCTH B
o0ylacTH OWMOJIOTHH, MEIWIIMHBI, OWOTEXHOJIOTUH, BETCPHUHAPHH, CEJIBCKOTO XO3SICTBA, MHINECBOU
MPOMBINUICHHOCTH, YIIyOJNsTh MMO3HABATENbHBIA WHTEPEC, HAMPABICHHBI HA OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH TMpodeccud M MPOJOIKEHHUE OHOIOTHYECKOr0 O0pa3oBaHUS B OpPraHU3ALUSAX
cpeaHero npoheccCHOHAIBHOTO U BICIIET0 00pa30BaHMUsL.
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10 KJIACC
No HaumenoBanue tem | KomnuectBo OcCHOBHBIE BUIbI I€ITEILHOCTH
[IporpammHoe conep:xaHue
/o y4eOHOro MpeaMera 4acoB 00yJaromuxcs
1 | Tema «bHo0JIOTHSI KAaK HAYKa»
1.1 | buonorus kax 1 CoBpeMeHHas Ouonorus — PackpeiBath conepkanue TEPMUHOB U

KOMIUICKCHAsI HayKa
U KaK 4acTb
COBPEMEHHOTO
obmecTBa

KOMIUIEKCHast Hayka. KpaTkas ucropus
pa3BuTus 6uosoruu. buonoruueckue
HAYKHU ¥ U3y4aeMble UMU TTPOOJIEMBI.
dyHIaMEHTANIbHbIC, MPUKJIAAHBIE U
TOWCKOBBIE HAYYHBIE UCCIICIOBAHUS

B OMOJIOTHH.

3HaueHue 61onoruu B GOpMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIC ¢ OMOJIOTHEH. 3HAaUCHHE
OHMOJIOTHH B PAKTUIECKOM
JIESITEJIbHOCTH YEJIOBEKA: MEJIUIIAHE,
CEJIbCKOM XO3SICTBE,
IIPOMBIIIJIEHHOCTH, OXPaHe MPUPO/IbI.
JdeMoHCcTpanuu

Hoptpetsl: Apucrotens, Teodpacr,

K. JIunnen, X.b. Jlamapk, Y. JapBun, V.
T'apseit, I'. Menpens,

B.N. Bepnanckuii, 1.I1. [1aBnos,

MOHATUI: HAYYHOE MUPOBO33PEHUE,
Hay4Hasi KApTUHA MUPA, HAYYHBIN
METO/1, TUIIOTE3a, TEOPHUS, METOBI
HCCIIEOBAHMSL.

XapaxkTepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HAyKy, €€ MECTO U POJIb
CpellH IPYrUX €CTECTBEHHBIX HAYK.
OneHuBaTh BKJIAJ OT€UECTBEHHBIX
y4EHBIX B Pa3BUTHE OMOIOTUH.
OueHuBath posib OMOTOTUYECKUX
OTKPBITUM U UCCIIEIOBAHUM B Pa3BUTHUH
HAyKH U MIPAKTUYECKON JEATEIIbHOCTH
JIOJEN.

[Tepeuncnsars npodeccun, CBsI3aHHbBIE
C COBPEMEHHOW OHOJIOTHEH.
[IpuBoaAUTH TPUMEPHI TPAKTUUECKOTO
WCIIOJIb30BAHUS JJOCTHXKEHUN OMOJIOTUH
B MEIMIIMHE, CEIIbCKOM XO3SIMCTBE,
MIPOMBIIIIEHHOCTH U OXPaHE MPUPOJIbI
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N.1. Meunnkos, H.W. Basunos, H.B.
Tumodees-PecoBckuii,

Hx. Yorcon, @. Kpuk, JI.K. benses.
Tabymis!l 1 cxeMbl: «CBsA3b OMOJIOTAH C
JPyTUMH HayKaMuy, «CucreMa
OHMOJIOrMYECKUX HAYK»

Htoro yacos 1o teme 1
2 Tema «/KuBble cUCTEMBbI M UX U3Yy4YEeHHE)
2.1 JKuBnIe cucTeMBl U X 1 JKuBBIe cucTeMBI Kak IpeaAMET U3YUCHUA PaCKpBIBaTB CoJZIepKaHUE TCPMUHOB

CBOMCTBA

6uonorun. CBOHCTBA )KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTABa,
JUCKPETHOCTD U LEJIIOCTHOCTD, CIIOKHOCTD U
YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTD,
CaMOOpraHM3aLusi, CaMOBOCIIPOU3BECHHE,
pa3IpaskuMOCTh, U3MEHYUBOCTD,

POCT U pa3BUTHE.

JdeMoHcTpanuu

TaOnuiiel v cxeMbl: «OCHOBHBIE NPU3HAKU
KU3HN», «BHOIOrMYECKHE CUCTEMBD»,
«CBOWCTBA JXKUBOW MaTEpUN»

Y MIOHSTHH: )KMBas CHCTEMa, DJICMCHT,
MOJICUCTEMA, CTPYKTYpPa; OTKPBHITOCTb,
BBICOKAsI YIOPSIIOYEHHOCTD,
YIPaBISIEMOCTb, UEPAPXUYHOCTD.
XapakTepHu3oBaTh CTPYKTYpPY U CBOWCTBA
JKMBBIX CUCTEM, OTJIMYMS XHMUYCCKOI'O
cocTaBa 00OBEKTOB )KUBOW U HEIKHBOM
MIPUPOJIBI, OOIIMI MPUHIIUIT KJIETOYHOM
OpraHU3aIMU KUBBIX CHUCTEM.
CpaBHMBaTh OOMEHHBIE MIPOLIECCH] B
HEKUBOM U )KUBOU MPUPOJIE;

pacKpbIBaTh CMBICII peaKLIU
MeTaboIM3Ma.

OOBACHATD MEXaHU3MBI CAMOPETYIISIHH
JKUBBIX CUCTEM PA3JIMYHOTO
HEPapXUYECKOT0 YPOBHS; PACKPHIBATH CYTh
MPUHIUIIOB
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IIOJIOKUTEIBHOU U OTPULIATEIIbHOM
00paTHOM CBSI3U.

AHanmM3UpoBaTh CBOMCTBA
CaMOBOCIPOU3BEAECHUS, POCTA U
pa3BUTHUSl OPTaHU3MOB

2.2

YpoBHeBas
OopraHusanus KUBbIX
CUCTEM

YPpOBHH OpraHu3alny KUBBIX CUCTEM:
MOJIEKYJIIPHBIN, KJIIETOYHBIN, TKAHEBBIN,
OpPraHU3MEHHBIN, MOMYJSLUOHHO-BUAOBOM,
9KOCUCTEMHBIN (OMOTCOIIEHOTHYECKHUT),
onocdepusiid. [Iporeccrl, TpoUCXOAsIINE B
JKUBBIX CUCTEMAX.

OcHOBHBIE TIPU3HAKHU KUBOTO. KH3Hb Kak
dopma cymectBoBaHus Matepuu. Haykwu,
M3Y4YaoIlMe >XUBBIE CUCTEMBbl Ha Pa3HBIX
YPOBHSIX OpraHU3aLUH.

M3yueHune xkuBbIX cucteM. MeTobl
ounonornueckoit Hayku. HaGmronenue,
WU3MEpEHHE, SKCIIEPUMEHT, CHUCTEMAaTU3aLus,
MeTaaHaJu3.

IlonsiTue o0 3aBUCUMOM U HE3ABUCUMOM

nepeMeHHou. [InannpoBanue sKCepuMEHTa.

[TocranoBka 1 mpoBepka runotes. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€
JIOCTOBEpHOCTH. Pazbopoc

B Ononorniyeckux JaHHbX. OeHKa

PackpeiBaTh copepkaHle TEPMUHOB
MOHSTHI: 0OMEH BEIECTB U MPEBPAICHNIE
SHEPruH, CaMOBOCIIPOU3BEICHUE,
CaMOpETYJISIHs, pa3BUTHE, )KU3Hb, HAYIHBIH
(akT, Hay4YHbIA METOA, POdIeMa, TUIOTe3a,
TEOpHsl, MPABHJIO, 3aKOH.

[epeuncnsaTh MpU3HAKHU KUBOTO.
XapakTepu30BaTh OCHOBHbIE YPOBHU
OpraHM3aIUH KUBBIX CHCTEM U METOJIBI
OUOJIOTMYECKUX UCCIIEJOBAHHA.

OnuceiBaTh 0COOEHHOCTH, XapaKTepHbIE
JUIsL K&KI0I0 YPOBHSI OpraHU3alyu

KHBOTO.

HaspiBaTh HayKH, N3yYarolIHe )KUBbIC
CHCTEMBbI Ha Pa3HbIX YPOBHIX OpPraHU3aLUU.
CpaBHUBATh MKy COOOM KHUBBIE CUCTEMBI
Pa3HbIX YPOBHEH OpraHu3alu u
MIPOUCXOASIIINE B HUX MPOLIECCHI.
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JIOCTOBEPHOCTH TMOJYYEHHBIX PE3YJIbTATOB.
[TpuunHbI HCKaXKEHUS PE3YTBTATOB
3KcnepuMeHTa. [loHaTHe cTaTucTUYecKoro
TecTa.

JdemoncTpauuu

TaOnuiiel ¥ cxeMbl: «YpOBHU
OpraHMU3aIuH >KUBOW MTPUPOIBIY,
«CTpoeHue )KUBOTHOM KIIETKUY,

«TkaHU )KUBOTHBIX», «CHCTEMBI OPraHOB
YeJIOBEYECKOI0 OPraHu3May,
«buoreonienosy, «buochepay,

«MeToibl U3Y4YEHUS HKUBOW TPUPOBI».
OobopynoBanme: 1abopaTopHOE
000pyI0BaHUE 7Sl POBEACHUS
HAOJIOICHHH, M3MEPEHUH, YKCIIEPUMEHTOB.
IIpakTuyeckasi padora

«Hcnonp30BaHue pa3IUYHbIX METOAOB PU
U3YyUYCHHUH KUBBIX CUCTEM.

[loxa3pIBaTh poJIb TUIIOTE3 U TEOPUI B
(hopMHUPOBaHUN €CTECTBEHHO- HAYUHOMU
KapTHUHBI MUpa

Hroro yacoBm 0 Teme

3

Tema «buoorus KJIeTKkn»

3.1

Hcropust OTKpbITUS U
M3Y4YEHUsI KIIETKHU.
Kierounas teopust

KrneTka — CTpyKTypHO- ()YHKIIHOHATEHAS
eaMHMLA KUBOro. Mcropus oTKpbITHS
KJICTKU.

PaGotsr P. I'yka, A. JleBeHryka.
Knerounas teopus (T. 1lIBann,

M. Ulneiinen, P. Bupxos). OcHoBHbIE

PackpbIBaTh coaepkaHlE TEPMUHOB U
NOHATHM: KJIETKA, OPraHeIUIbl, JyKapuOTHI,
NPOKapUOTHI, BUPYCHI, IIUTOJIOTHS
(kyieTouHast OMONOTHs), KJIETOYHAS TEOPHSL.

XapaI(TepI/BOBaTL OCHOBHBIC OTallbl
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MIOJIOKEHUS COBPEMEHHOM KIIETOUYHOMU
TEOPHH.

JdeMoHcTpauuu

Hoptpetst: P. I'yk, A. JleBenryk, T.

[IBann, M. llneiinen, P. Bupxos, K. M.
bap.

Oo0opynoBaHme: CBETOBOM MUKPOCKOTI;
MHUKpOIIpENapaThl pACTUTENbHBIX, KUBOTHBIX
U OaKTEepHUATIbHBIX KJIETOK

Pa3BUTHSI LIUTOJIOTMU KAaK HAYKH U €€
oopmIIeHHE B KJIECTOYHYIO OMOJIOTHIO.
[oka3bIBaTh BKIaJ Y4EHBIX-OMOJIOTOB B
U3y4EHHE KJIETOYHOTO CTPOEHUS
OpraHMU3MOB.

[lepeuncnsaTb OCHOBHBIE IOJIOKEHUS
KJIETOYHOM Teopuu, 0OBACHITH €€ posib B
(GbopMHpPOBaHUN €CTECTBEHHO- HAyYHOU
KapTUHBI MHpA.

[TpuBOAUTH TOKA3aTENILCTBA

POICTBA OPraHU3MOB

C UCIIOJIb30BaHUEM TOJIOKEHHIMA
KJIETOYHOW T€OpHUU

3.2

MeTtoabl MOJIEKYISIPHOM
¥ KJIETOYHOU OMOJIOTHH

Mertoasl MOJIEKYIJISIPHOM U KJIIETOYHON
OMONIOTMH: MUKPOCKOMHS, Xpomarorpadus,
aneKTpodopes, METOZ] MEYCHBIX aTOMOB,
muddepeHIranbHoe eHTPUyTUPOBAHHE,
KyJbTHBUPOBAHUE KJIETOK.

Uzyuenue pukcuposanuvix Kiemox.
OnekTpoHHast MUKpockonusi. Kougokanvhas
Mukpockonus. Bumanvroe (npudicusrnennoe)
uzyyenue Kiemox.

JdeMoHcTpauuu

PackpbiBaTh conepkaHle TEPMUHOB U
MIOHATUI: MUKPOCKOIIUPOBAHUE,
MIPUTOTOBJICHUE CPE30B, MU dEepeHITMATEHOE
OKpalIMBaHue, Xpomarorpadus,
aneKTpodopes, METOJT MEYEHBIX AaTOMOB,

LHEeHTPUPYTUpOBaAHUE, METO]T KYJIbTYPHI KJIETOK

U TKaHe#, meron pekomOnHaHTHBIX JJHK.
XapakTepu3oBaTh OCHOBHBIE METOIbI
W3YYEHHUS )KUBOU IIPUPOJIBI.

['oTOBUTH BpeMEHHbBIE MUKPOIIPENapaThl,
paccMaTpuBaTh X
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Tabmuret 1 cxembl: «CBETOBOM
MHUKPOCKOID, «JIEKTPOHHBIN
MUKpOCcKOm», «McTopust pa3BuTus
METOJIOB MUKPOCKOITHAN».
OobopynoBanue: CBETOBOM MUKPOCKOIT;
MUKPOTIpENapaThl PACTUTEIIBHBIX, KUBOTHBIX
U OaKTepHaIbHBIX KIETOK.
IIpakTuyeckas padora

«3yueHue MeTo0B KIETOYHOU
O6uosorun (xpomarorpadus,
anekTpodopes, nuddhepeHIranTbHoe
nentpudyruposanue, [1LP)»

B CBETOBOI MUKPOCKOII M JIETIATh
OIUCaHHE.

OOBACHATH U COOJIIOATh MTpaBUIIa
TCXHUKHU MHUKPOCKOIIMPOBAHUSA

Htoro JacoB 110 TemMe 2

4

Tema «XumMuYecKasi OPraHu3anus KIeTKH»

4.1

XHUMUYECKUHN COCTAB 2 XUMHUYECKUI COCTaB KJIETKH. Makpo-,
KkieTku. Boga u MHUKPO- U YJIbTPAMHUKPOIIEMEHTBHI.
MUHEpAJIbHbIC Bona u e€ ponb Kak pacTBOpUTEIS,
BEIIIECTBA peareHra, yJyacTue

B CTPYKTYPHUPOBAaHUU KJIETKH,
TCIUIOPCTYJIAALIN . MHHepaanHe BCIICCTBA
KJIETKH, UX Ouonoruyeckas poib. Poib
KaTHOHOB 1 aHHMOHOB

B KJICTKE.

JleMoHCcTpanun

Jluarpammel: «Pacripenenenue
XMMHUYECKHX IEMEHTOB B HEXHUBOM
npupone», «Pacnpenenenue

PackpeiBaTh copepikaHie TEPMUHOB
TIOHATHUI: 3IEMEHThI-OMOT€HBI, AUIIONIb,
BOJZIOPOJIHAS CBS3b, THAPO(PHILHOCTD,
ruapo(oOHOCTH, Typrop, MUHEpaJIbHbIC
BelIeCTBa, OypepHbIC CHCTEMBI, aHUOHBI,
KaTHOHBI.

[epeuuncnsats ocobeHHOCTH
XUMHAYECKOTO COCTaBa KIETKH.
Pa3nnuate Makpo-, MUKpO- U
YABTPAMUKPOAJIEMEHTBI, BXOJSIIUE B
COCTaB KHBOTO U UX POJTb

B OpraHu3Me.

XapakTepu30BaTh CTPOCHUE U CBOWCTBA
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XHUMHYECKHX DJIEMEHTOB B JKMBOM
IPUPOJIEN.

Tabmuiel u cxembl: «Ileprognueckas
Ta6JII/IIIa XUMHYCCKHUX DJIEMCHTOB),
«CTpoeHHne MOJICKYITbI BOJBIY,
«BemiecTBa B cOCTaBe OPraHU3MOBY

BO/Ibl; OOBSCHATH IPUUUHBI €€ 0COOBIX
CBOMCTB M (DYHKIIMH B KJIETKE.

[Toka3pIBaTh POJIb KATHOHOB U AHHOHOB B
o0ecrieueHNH TPOLIECCOB JKU3HEACSTEIIbHOCTH
(ocMmoperyssinus, co3TaHue MEMOPaHHOTO
MOTEHIHAJIA, PETYIIALUA PabOTh OEIKOB),
paboThl Oy(pepHBIX CHCTEM.

YcTaHaBIMBaTh B3aMMOCBS3b CTPOCHHS U
(YHKIIMH HEOPTaHUYECKUX BEIIECTB KIETKH

4.2

Opranunueckue
BEILECTBA KIETKH —
OenKku

Oprannyeckue BEIIECTBA KIETKH.
buonornueckue nonumepsl. benku.
AMHMHOKHCIIOTHBIHN COCTaB OEJIKOB.
CTpyKTYpBI OCIIKOBOH MOJIEKYITHI.
[lepBuuHas cTpykTypa Oeika, NenTHIHAs
CBs3b. BTOopuuHas, TpeTuyHas,
YeTBepTUYHAs CTPYKTYphL. JleHaTypauusi.
CBoiicTBa O€IKOB.

Knaccuduxanus 6enkos.

buonornueckue GpyHKIIMNU OEIKOB.
Ipuonwi.

JdeMoHcTpauuu

Ioptper: JI. ITomuHr.

Tabmuiel 1 cxembl: «CTpoeHHE
MOJIEKYJIbl 0enKay, «CTpyKTYypbl
OETTKOBON MOJIEKYJIIBI».

PackpeiBaTh copepikaHle TEPMUHOB U
MIOHSITHIL: MOHOMEPBI, TOJTUMEPHI, OEIIOK
(mpoTeuH), NENTHUJ, aMUHOKHCIIOTA,
NENTHIHAS CBSI3b, MOJIHUIENTH, TEHATYpAIHs,
peHaTyparwsi, TIo0yIsapHbie U GUOPHILIISIPHBIE
OeKM, MPUOHBI.

XapakTepu3oBaTh OEIKU, UX CTPYKTYPHYIO
OpraHM3almio U QyHKIUK (CTPYKTypHas,
JHEpreTHYecKasi, CUTHaJIbHas, PETyIsITOpHas,
JIBUTATEIbHAs, 3alIUTHAs, ()epMEHTATUBHA).
HaspiBaTh XUMHUYECKHE OCHOBBI
(bopMUPOBaHUS CTPYKTYpP OCITKOBOM
MOJIEKYJIBL.
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Oo0opynoBanme: XuMHUECKas OCy/A U
00opy/0BaHMUE.

JlaGopaTopnas padora
«O6HapyxeHne 0eIKOB € TOMOIIIBIO
KAQueCTBEHHBIX peaKLUil»

[IpuBoauTH PUMEPH! PUOPUIISPHBIX,
100 YIS PHBIX OEJIKOB.

BBIMOTHAT KaUeCTBEHHBIC PEaKINK Ha
oOHapyKeHHUe OEJIKOB B KIETKE;
OOBSCHSTH TIOJTy4E€HHBIE PE3yIIbTAaThI

4.3 | Opranuueckue YrneBoasl. MoHOCaxapuibl, AUcaxapuibl, PackppiBaTh conepkaHle TEPMUHOB U
BEIIECTBA KIETKU — oJIurocaxapuibl 1 nonucaxapuapl. O0mumi HOHATHM: YITIEBOJIbI, MOHOCAXAPU/IbI,
YTJIEBOJIbI IUIaH CTPOEHUS U (PU3UKO-XUMHUUECKHE Jcaxapu/ibl, OJIMTOcaxapuipl,

CBOIiCTBa yrieBooB. buonornueckue roJiucaxapubl, II0Ko3a, pruoosa,
(YHKIIMH YTJIEBOJMIOB. Je30Kcupr003a, JTaKT03a, MaJlbT03a,
JemoHcTpanuu caxapo3a, KpaxmaJ, TJIMKOTeH, LEJITI0N03a.
TaOnuiel v cxemel: «CTpoeHne Knaccuduumposath yrineBoas! 1o
MOJIEKYJI YTJIEBOJIOBY CTPOEHUIO U TIEPEUNCIIATH UX
GhyHKITUN.
[TpuBOAUTH IPUMEPHI PA3TUYHBIX
YII€BOIOB (MOHOCAXaPH/IOB,
JcaxapyuioB, OJIMIOCaXapyuI0B,
HOJIMCAXapUIOB)
4.4 Opranuueckue Jlunmuaer. ['unpodunsHO-THIPOPOOHBIE PackpeiBaTh conepkaHne TEPMUHOB U

BC€IICCTBA KIICTKHU —
JIMITM ABI

cBoiicTBa. Kiaccudukarnus Tunuaos.
Tpurmunepunsl, GocHoTUIUIBI, BOCKH,
crepouisl. bruonornueckue GyHKIUH
aurmuioB. OOIIMe CBOWCTBA OMOIOTHYECKIX
MeMOpaH — TeKy4eCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHUIO, TIOTYIPOHHUIIAEMOCTb.

TIOHSITHIA: JTUTHII, TPUTTHLIEPHUIBI,
(dhochomumuabl, BOCKH, CTCPOUIHI,
JIMTIOTIPOTENHBI, TITMKOJIHUITU/IBI.
KnaccudunmposaTs munmbt

110 CTPOCHHUIO; XapaKTePH30BaTh X

GbyHKIIH
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JdeMoHcTpauuu
Tabmuiel 1 cxembl: «CTpoeHHE
MOJICKYJT JIMTTUAOB»

4.5

HyxenHoBbIE KUCIIOTHI.
Crpoenue u (pyHKIUU
JHK, PHK, AT®

Hyxuennossie kucnotsl. JJHK u PHK.
CrpoeHne HyKJIEMHOBBIX KUCIIOT.
Hyxneorunst. [Tpuniun
KoMIuieMeHTapHocTH. [IpaBuno Yapragoda.
Crpykrypa IHK — nBoiiHas crnivpais.
MecToHaxox/1eHle U OMOIOrn4YecKue
¢bynakuu JIHK. Bunst PHK. ®yaknun PHK B
KJIETKE.

Crpoenue monekynbl ATO.
Makpoapruueckue cBsizu B Mojiekysie ATO.
buonorunueckue pynkuuu ATO.
BoccTaHOBIIEHHBIE TEPEHOCUNKH, UX
byHKIMH B KIETKe. /[pyeue
Hykneosuompugocghamor (HTD).
CexsenunpoBanue [IHK. Memoout
2eHOMUKU, MPAHCKPUNMOMUKU,
NpOMeoOMUKU.

JleMoHCcTpanun

Hoptpertst: JIx. Yotcon, @. Kpuk,

M. Vunkunc, P. ®panknun, @. Caurep, C.
[Ipy3unep.

Tabmure! u cxembl: «HykinenHoBbIC
KUCJOTB), «CTpoeHre MONEKyIbl ATD».

PackpbiBaTh conep:kaHie TEPMUHOB U
TIOHSITUHN: IE30KCUPUOOHYKIIEHHOBAsI KUCIIOTa
(IHK), pubonyknennoBas kuciota (PHK),
HYKJICOTH[, HYKI€03U, a30THCThIE
OCHOBAaHWsI, aJICHUH, TYaHUH, [IUTO3WH, TUMHUH,
ypauuii, KOMIUIEMEHTapHbIE OCHOBAHMSI,
aageHosunTpudochar (ATD),
MaKpOIPruyecKas CBs3b, CEKBEHUPOBAHUE,
T€HOMUKA, TPAHCKPUIITOMUKA, TIPOTEOMHUKA.
XapakTepHu30BaTh, OMUCHIBAThH U
CXEMaTUYECKU U300paxaTh CTPOCHUE
nykieotuna JIHK u aBoitnoit cnupanu JITHK,
cexkBeHupoBanue [JHK. OnuceiBaTh nporecc
perunkamu JIHK B kieTke U Ha3bIBaTh €ro
OHoJIOrnYecKoe 3HaUYEHHE.

XapakrepmzoBath pynknuu JJHK. Paznuuars
ctpykrypy u pynkuuu PHK. OnucsiBaTh
MIPOIIECC TPAHCKPUITIIHH.

CpaBHHMBATh HYKJIEHHOBBIE KHCIIOThI

(IHK u PHK).

XapakTepu30BaTh 0COOEHHOCTH
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OobopynoBanue: xuMH4Y€eCKas Mocyaa u
00opyI0BaHuUE.

JlaboparopHas padora
((HCCJIGIIOB&HI/IG HYKJICUHOBBIX KHCJIOT,
BBIJICIIEHHBIX U3 KJIETOK Pa3JIMYHBIX
OpPraHu3MOB»

ctpoeHus U pyHkuuu AT®D. OopmynupoBathb
U OOBSACHSTH MPUHIUI KOMIUIEMEHTAPHOCTH U
npasuio Yapradoda

4.6 MeTobI CTPYKTYPHOI 1 CrpykTypHast OMoNorusi: OHOXUMHUYECKUE U PackpriBaTh coniep:kaHre TEPMHUHOB U
Ouosorun OMoU3NUECKHUE HUCCIICIOBAHUS COCTaBa U MOHATHUH: MOJISITMPOBAHUE, KOMITBIOTEPHBIN
HPOCTPAaHCTBEHHOW CTPYKTYpPhl OMOMOJIEKYJI. JIA3aMH.
Mooenuposanue cmpykmypul u yHKyutl [lepeuncisiTh MEpCIICKTUBHBIC HAIPaBICHUS
OUOMOIEKYL U UX KOMNIEKCO8. HAyYHBIX UCCJIEIOBAHUN B CTPYKTYPHOMU
Komnvromepnuiii ouzaiin u opeanuyeckutl OMOJIOTHH, PACKPBIBATh WX 3HAUCHUE IS
curmes OUOMONEKY]L U UX HENPUPOOHLIX MEIMIMHBI U CEJILCKOT0 X03MCTRA
AHAI0208
HToro 4acoB 1o teme 10
5 Tema «Ctpoenue u GyHKIMHU KJIETKID
51 TumsI KIETOK. 1 Turbl KIETOK: yKapuOTUYECKAs U PackpsiBaTh copepkaHre TEPMUHOB U
[TpokapuoTrueckas npokapuotuyeckasi. CTpyKTypHO- MOHATHUH: IPOKAPUOTHIECKAs KIICTKA,
KJIETKa (GyHKITMOHATILHBIC 00pa30BaHMs KICTKHU.

CrpoeHue MpoKapuOTHYECKON KIIETKH.
Knetounas ctenka O6akrepuil 1 apxeil.
Oco0eHHOCTH CTPOEHUS reTepoTPOdHON U
aBTOTpO(hHOM

KJIETOYHAsI CTEHKA, MYPEHH,
(oTocuHTETHYECKHE MEMOPAHBI,
dmareuH.

XapaxTepru3oBaTh (HOpPMY U pa3Mepbl
POKAPHOTUYECKHX KIIETOK; (DYHKIINU
TeHETHUYECKOTO arnmapaTa MpoKapuoT.
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NPOKapUOTUYECKUX KIETOK. MecTo U poib
NPOKAPHOT B OMOIIEHO3aX.
JdeMoHcTpauuu

TaOnuiel u cxemel: «CTpoeHue
9YKapUOTHYECKON KIEeTKN», «CTpoeHHe
POKAPHOTUUYECKOHN KIIETKI

OnuceIBaTh MpoIEcC CropooOpa3oBaHus,
OTMEYaTh €ro 3HAYEHUE /IS BBKUBAHUS
OakTepuil pu yXyILUIEHUH YCIOBUI
CyILIECTBOBAHMS.

OnuceIBaTh pa3MHOXKCHHUE IPOKAPHOT.
OneHuBaTh MECTO U POJIb POKAPHOT B
OuoreHo3ax

5.2

Crpoenue
3YKapUOTHYECKOMN
KJIETKH.
[ToBepxHOCTHBII
anmnapat KJIeTKH

Crpoenue u GyHKIIMOHHPOBAHHE
9YKapUOTUYECKOHN KIIETKH.
[Ina3maruyeckas memOpana
(mna3manemma). CTpykTypa
1a3mMaTudeckoi MmemOpansl. Tpancnopt
BELIECTB Yepe3 MIa3MaTHYECKYIO
MeMOpaHy: naccuBHbIN (Auddy3us,
obneruénHass qudQysus), aKTUBHBIN
(MepBUYHBIN 1 BTOPUYHBIN aKTUBHBIN
TPAHCIIOPT).

[MomynponunaeMmocth MeMOpanbsl. PaGora
HaTpUI-KaIMeBOro Hacoca. DHIOLMUTO3:
MUHOIIMTO3, ()aronuTo3. IK30IHUTO3.
Kneroynas crenka.

CtpykTypa v GyHKITUU KIECTOYHOU
CTCHKH PAaCTEeHUii, TpHOOB.
JleMoHCcTpanun

TaOnuiel u cxemel: «CTpoeHue

JYKapUOTUYECKOH KIIeTKn», «CTpoeHHe

PackpeiBaTh copepikaHie TEPMUHOB U
HOHATHH: IIa3MaTH4ecKasi MeMOpaHa
(mmazmanemma), KUIKOCTHO-MO3andHAas
MOJIeJTb, MEMOpaHHbIE OEITIKH
(mepudepuveckrie, MHTETpaTbHBIE),
TJIMKOKAJIMKC, TU(dy3usi, 0CMOC, aKTHBHBIH
TPaHCTIOPT, YHJIOLUTO3, (arouTos,
IMHOLIUTO3, K30IUTO3, KIETOYHAsl CTEHKA,
IJIa3MOJECMBI, CUMILIACT.
XapakTepr30BaTb 0COOEHHOCTU CTPOEHHUS U
(YHKIMM 5yKapHOTHYECKON KIIETKH;
TPaHCTIOPT BEIIECTB

yepes3 M1a3MaTHYECKyI0 MeMOpaHy:
IIACCUBHBIM U aKTUBHBIN TPaHCIIOPT;
paboty OenKoB-KaHaIOB; paboTy
HaTPUI-KAIMEBOI0 HACOCA; CTPYKTYPY U
(YHKIIMH KJIETOUHON CTEHKH PAaCTEHHM

U TpuOOB
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KUBOTHOH KJIETKN», «CTpoeHue
PacTUTEIBHOMN KIETKW.

OobopynoBanue: CBETOBOM MUKPOCKOIT;
MHUKpPOIpenapaThl PaCTUTEIbHBIX, YKMBOTHBIX
KJIETOK.

IIpakTuyeckas padora

«3yueHue CBOMCTB KICTOYHOU

MEMOPaHBI»

5.3

IMuronnasma u eé
OpraHOMU/IbI

[uromnasma. [utozoins. Llutockener.
JIBmxenue uromia3Mbl. OpraHouabl KIETKU.
OnHoMeMOpaHHBIE OPraHOUABI KIETKHU:
supomnazmatuueckas cetb (DI1C), anmapat
["onbKH, TU30COMBI, UX CTPOEHUE U
¢dynkimn. B3anmMocBsa3bp 0fHOMEMOpaHHBIX
opraHouJioB kieTku. CTpoeHue rpaHyIsspHOro
petukynyma. Mexanuzm Hanpasienus 0eiKoe
6 OI1C. CuHTe3 pacTBOPHUMBIX OEJIKOB.
CuHre3 KIeTo4yHbIX MeMOpaH. ['magkuit
(arpaHyJsipHBINA) SHIOIIA3MATHYECKUNA
petukyinym. CekperopHas QpyHKIuUs anmapara
Tonemxu. Moougurkayus 6enkos 6 annapame
Tonvoocu.

Copmupoexa benkos 6 annapame

T'onvoorcu. TpaHcnopT BelecTB

B KJIeTKe. Bakyoiu pacTUTEIbHBIX

kietok. Kierounsnii cok. Typrop.

PackpeiBaTh copepikaHie TEPMUHOB U
MNOHATUIN: IUTOIIA3Ma, [IUTO30J1b,
IIUTOCKEJET, KOMITAPTMEHTHI, OPTaHOW/IbI,
sHporutazmaTuueckas cetb (JI1C), anmapar
["onbKH, TU30COMBI, BaKyOJlb, pPUOOCOMBI,
aBTOJIN3, BE3UKYISPHBIA TPAHCIIOPT,
MEPOKCUCOMBI, KIIE€TOUHBINA COK, TYprop,
MHUTOXOH/IPUH, KPUCTHI, TUTACTHIB,
XPOMOILIACTBI, JIEUKOTUTIACTHI, XJIOPOILIACTHI,
CTpOMa, TPaHbl, TUIAKOW], JTaMeJlIa.
XapaxkTepr30BaTh IIUTOILIA3MY
9YKapUOTUYECKOH KIIETKH;
KJIaCCU(PUITUPOBATH OPTaHOMIBI

B 3aBUCHUMOCTH OT OCOOEHHOCTEH MX
cTpoeHus (ogHOMEeMOpaHHBbIE,
JIByMeMOpaHHbIe, HeMeMOpaHHBIE);
OIHUCKIBATH (DYHKIIMH KaXkJIOTO
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[ToryaBTOHOMHBIE OpraHOUIBI KIETKH:
MUTOXOHJIPHUH, TUTACTHU/IBI.
Tlpoucxoacoenue mumoxonopuii u
naacmuo. Cumbuocenes

(K.C. Mepexckosckuii, JI. Mapeynuc).
Crpoenue u GyHKIIUM MUTOXOHIPUHN U
wiactua. [lepBuuHble, BTOpHYHBIE U
CJIOKHBIE TUTACTUIBI (POTOCUHTE3UPYIOIIUX
JYKapHoT.

XJ10pOIIacThl, XpOMOILIACTHI,
JICMKOIUIACTBI BBICIIIMX PACTCHUMN.
JdeMoHcTpanun

Hoptpetst: K. C. MepexkoBckuid, JI.
Maprymnuc.

TaOnuiiel u cxemel: «CTpoeHue
9YKapUOTHYECKON KIEeTKN», «CTpoeHHe
AKUBOTHOU KJIETKN», «CTpoeHUE
pacTuTenbHON KIeTkn», «CTpoeHue
MUTOXOHJIPHI.

OobopynoBanue: CBETOBOM MUKPOCKOIT;
MUKpPOIpEnapaThl PACTUTEIBHBIX, KUBOTHBIX
KJICTOK.

IIpakTuyeckas padora
«3yueHue NBM>KEHUS IUTOIUIa3Mbl B
PACTUTCIIBHBIX KJICTKAX».

JlaGopaTopnasi paGora
«HccnenoBanue mia3zMonsa

OpraHou/ia B KJIETKE.
OOBICHITH COOBITHS, CBI3aHHEIC

C BHYTPUKJICTOYHBIM MUIIEBAPEHUEM, €TO
3HA4YCHHUE Ul OpraHnu3Ma.

OTMmeuaTh 3HAaYCHHE IIUTOCKEIETa;
XapaKTEePU30BaTh €TO FITEMEHTHI
(MHUKPOTPYOOUKH, MUKPO(UIAMEHTBI,
MIPOMEXYTOYHBIE (PMIIAMEHTHI), UX POJIb B
KHU3HEAEATEIFHOCTH KIETOK U TKaHEeH
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" ACIUIa3MOJIM3a B PACTUTCIIBHBIX
KJICTKax»

5.4 | HememOpanHubie HememOpanHble opraHoubl KIETKU PackpbiBaTh conep:kaHne TEPMUHOB U
OpPraHOWJBI KJIETKH Crpoenue u GyHKIIMN HEMEMOpPaHHbBIX HOHATHI: pubocoma, MoIMCcoMa,

OpraHoMJI0B KJIE€TKH. PHOOCOMBI. MUKPOTPYOOUKH, TYOYIHH, KJIETOUHBIH
IIpomedsxcymounvie punamenmol. LEHTp (LleHTpocoMa), LIEHTPUOJIH,
MukpodunaMeHTbl. AKmuHosbie ueHrpocdepa, KryTuk, peCHUUKH,
Muxpoguiamenmol. MpIlIeYHBIC 0azapHOE TEeIbIIE.
KIICTKU. AKMUHOBble KOMNOHEHMbl XapakTepu30BaTh HEeMEMOpaHHbIE
HeMbIUUEYHbIX KIIeMOK. OpPraHOM[BI KJIETKH, X CTPOCHHE U
Muxkpotpy0bouku. Knerounsit ieHTp. GyHKIUU
Crpoenue u ABMKEHUE )KTYTUKOB U
pecHuueK. MUKpOTPYOOUKH IUTOIUIA3MBI.
Lentpuons. beaku, accoyuuposanmwvie ¢
MUKPODUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopnvle benku. JleMOHCTpauu
Tabmuiel u cxeM bl:  «CTpoeHue
KUBOTHOH  KJIETKM», «CTpoeHue
PACTUTENILHON KIIETKI»

5.5 | CrpoeHue u pyHKIUU Anpo. O6onouka siipa, XpOMaTHH, PackpsIBaTh coaepkaHle TEPMUHOB U

spa

KapyoIUIa3Ma, SIIPBIIIKH, X CTPOCHUE H
byHKIMU. SnepHblid OeIKOBBIM MaTpPUKC.
IIpocTpaHCTBEHHOE PACIIONIOKEHHE
XpOMOCOM

B MHTEep(ha3HOM sIpe.

HOHATHH: AAPO, AepHast 000JI0UKa,
sIEpHbIE MOPbI, HyKJICOIIa3Ma
(kapuoruiazma), FT€HOM, XpOMaTHH,
JYXpOMATHUH, T€TEPOXPOMATHH, SIPBIIIKO,
XPOMOCOMBI, IICHTPOMEPA,
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dyxpomamun u 2emepoxpomMamun.
benku xpomMaTHHa — TUCTOHBI.

Hunamuxa sadepnoii 06010uKu

6 mumose. Aoepuvlit mpancnopm.
Knerounsie BKIItOueHUs.
JleMoHCcTpanun

Tabmuiiel U cxembl: «Sapoy»

KUHETOXOP, KJIETOUYHbIE BKIIIOUEHUS.
XapakTepu30BaTh KIETOUHOE PO KaK
LEHTP YIPABICHUS KUZHEAEATEIBHOCTHIO
KJIETKH; T€HETUYECKUH anmapaT KJIeTOK
9YKapUOT, CTPOCHHE U (PYHKIIMU XPOMOCOM.
OnwuceIBaTh CTPYKTYPHI SApa U UX
B3aMMOCBSI3b C OpPraHOMIaMU

LUTOIUIA3MbI

5.6. | CpaBHuTENbHAS
XapaKTEePUCTHKA
KJIETOK DYKapuOT

CpaBHuTeNbHAS XapaKTepUCTHKA
KJIETOK  3yKapuoT  (pacTUTENIbHOMH,
JKUBOTHOM, TPHUOHOM).

JdemoncTpauuu

Tabnuitel u cxemel: «CTpoeHue
AYKapUOTHUYECKOW KIETKI»,

«CTpoeH#He KUBOTHON KIETKI,
«CTpocHHE PaCTUTEIIBHOM KIICTKI.
Oo0opynoBaHme: CBETOBOM MUKPOCKOII;

MUKpPOIpEenapaThl PaCTUTEIbHBIX, KUBOTHBIX

KJIIETOK.
JlaGopaTopuas pabora
«M3y4yeHne cTpoeHHs KIIETOK
Pa3NUYHBIX OPTAHU3MOBY»

XapaKkTepu30BaTh TUIIbI KJIETOK IYKAPHUOT:
pacTuTenbHast, KUBOTHAsI, TPHOHAS.
CpaBHUBaTh MEXIYy COOOW CTpPOCHHE |
KHU3HCACATCIBHOCTD 9YKApUOTHYCCKUX
KJIETOK M POJIb IPOKAPUOT

B OMOIIEHO3aX

HroroyacoBnm 0 teme
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Tema «O0MeH BeliecTB U NpeBpalleHue JHEPTHH B KJIeTKe»

6.1

OOMEeH BelecTB —
MeTad0IU3M

3

AccuMUIALNSA U AUCCUMWIISIIIASA — JIBE
CTOpoHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(DHBII U
reTepoTpodHbIi. YuacTre KUCIopoa B
0OMEHHBIX Mpolieccax.

DHepreTuyeckoe 00ecrneyeHne KIeTKH:
npespaieHre AT® B 00OMeHHBIX Ipoleccax.
@epMEHTATUBHBIN XapaKTep peakiuii
KJIETOYHOro Merabosmsma. GepMeHTHI, UX
CTPOCHHUE, CBOMCTBA U MEXaHU3M JICHCTBHSL.
KodepmenTsl. OTimuns GpepMeHTOB OT
HEOPraHMYECKUX KaTaau3aTopoB. bemnku-
AKTHBATOPHI U OCTKU-MHTUOUTOPBIL.
3aBUCHMOCTh CKOPOCTH (pepMEHTATHBHBIX
peakiuid OT pa3IHYHBIX (PAKTOPOB.
JdemoHcTpanmmn

Tabnuitel ¥ cxeMbl: «DOTOCHHTE3,
«DHEPreTuUecKuii 0OMen,

«buocuntes 6enka», «CtpoeHue
depmenTa», «XeMOCHHTE3Y.

OobopyaoBanue: CBETOBOM MHUKPOCKOIT;
000pyI0BaHUE ISl IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKpPOIIPENapaToB.

PackpeiBaTh copepikaHie TEPMHUHOB U
MOHSATUI: OOMEH BelIecTB (METaboIH3M),
acCUMMIAIUS (aHA0OJIM3M ), WK
TUTACTHYECKU OOMEH, TUCCUMUIISIIINS
(kaTabonm3M), WM SHEPTeTHIESCKUI OOMEH,
aBTOTPO(BI, TETEPOTPO(HI, aHAIPOOHI,
a3po0bl, (hepMEHTHI, aKTUBHBIH LIEHT,
cyOcTpaTtHas crieliuUIHOCTh, KOPEPMEHTHI,
OEIKU-aKTUBATOPHI U OETKU-UHTUOUTOPBI.
[TepeuncnsaTb 0COOEHHOCTH TUIACTUYECKOTO
¥ DHEPreTUYECKOro 0OMEHa B KIIETKE;
YCTaHABJIMBATh B3aMMOCBS3b MEXKTY
TUTACTHYECKUM U SHEPTeTUIECKUM
0OMEHOM.

Paznuyate THITEI OOMEHA BEIECTB:
aBTOTPO(HBIN U TETEPOTPOPHBII.
[Toxa3bIBaTh POJIb KUCIOPOJA B

O0OMEHHBIX MpoIieccax.

CxemaTuyuecku U300paxkaTb CTPOCHUE
dbepmenTa.

OTinyaTh epMEHTHI

OT HEOPraHUYECKHMX KaTaJIn3aTOPOB U
OIPEAETATh UX POJIb

B ()YHKIIMOHHPOBAHHUH YKUBBIX CUCTEM,
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JlaGopaTophasi pabora

«3yueHune KaTaIuTHYECKOW aKTMBHOCTHU
dbepMeHTOB (Ha IPUMEpPE aMIJIa3bl WITH
KaTasasbl)».

JlaGopaTopnasi paGora

«M3yuyeHue GpepMeHTaTUBHOTO
paclleryieHus IePOKCUAa BOA0pOIa

B PACTUTEJNIbHBIX U KUBOTHBIX KIETKAX»

B [IPOMBILLIJIEHHOCTH, B MEULIUHE, B
MTOBCETHEBHOM JKU3HU YEI0BEKA.

CTaBUTh KCIIEPUMEHT T10 BBISIBJICHUIO
KaTAIUTUYECKOW aKTUBHOCTU NEPOKCUAA3BI,
aMuUJIa3bl, OOBSICHATD TMOJyUYCHHBIC
pe3yJIbTAThI

6.2

ABTOTpO(HBIN TUIT
0OMeEHa BEILECTB.
dotocunTE3

[IepBuYHBIN CHUHTE3 OPraHUYECKHUX
BeIleCTB B KieTke. PoTocunTes.
Anoxcucennviti u OKCUSeHHbIU
Gomocunmes y baxmepuii.
Ceemocobupaiowue nuemenmel u
nueMeHmbl peakyuoHno2o yenmpa. Poib
XJIOPOIUTACTOB B Tporiecce (POTOCHHTE3A.
CaeToBast 1 TeMHOBasi (pa3bl.
@omoovixanue, C3-, C4-

u CAM-munwvi hpomocunmesa.
[IponykTuBHOCTH POTOCHHTE3A.

Bnustnue pazinudHbIX (akTopoB

Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHUE
¢doTocunTesa.

JleMoHCcTpanun

Hoprperst: JIxk. [Ipuctiu, K.

A. Tumupsizes.

TaOnuiibl ¥ cxeMbl: «POTOCHHTES»

PackpriBaTh cojqiepkaHie TEPMUHOB U
noHATHil: porocunTes, Baspl horocuHTE3A
(cBeToBas, TeMHOBas1), (OTONIHU3,
tdochopunmposanue, nukn KanpBuHa,
HAJ1®+ (mepeHocurK BOIOpOAA).
XapakTepu30BaTh IJIACTUICCKUNA OOMEH Kak
9Tan o0IIero 0OMeHa BEIIECTB; COOBITHS
(hoTocuHTE3a (pEaKIMU CBETOBOM M TEMHOBOM
¢a3); posib XJIOPOILIACTOB B IPOIIECCEe
(dhoTocuHTE3A.

BBISBISTE IPUYUHHO-CIIC/ICTBCHHBIC CBSI3U
MEX/1y TIOTJIOIICHUEM COJTHEYHOUN YHEepPruu
XJIOPO(UIIIOM U CUHTE30M MOoJieKysa ATO.
CpaBHHMBATh UCXO/IHBIC BEUIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBHUS
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MIPOTEKAHUs PEAKIUI CBETOBOM U
TEMHOBOM (ha3 hoTocuHTE3A.
VYcTanaBnuBaTh B3aUMOCBSI3b MEXKITY
(hOTOCHHTE30M U JIXaHHEM; CBETOBOU U
TEMHOBOW peaknusiMu (POTOCHHTE3A.
OuenuBath 3HaueHue poTocuHTE3a IS
JKM3HH Ha 3eMiie

6.3 ABTOTpO(HBIN THIT XemocunTtes. PaznooOpazue PackpbiBaTh conepkaHue TEPMUHOB U
oOMeHa BellEeCTB. OpPraHU3MOB-XEeMOCHHTETHKOB: HOHATHN: XEMOCHHTE3.
XeMOCHHTE3 HUTpUUIHpYIOIHEe OaKTepHHy, OOBACHUTH CYIIHOCTb XEMOCHHTE3A,
&KeJe300aKTepuu, cepoOaKTepHH, pacKpbIBaTh €ro 3HaYeHue B orocdepe.
BOJIOPOJIHBIE OaKTepUU. 3HaUCHHE [IpuBoaAUTE PUMEPHI XEMOCUHTE3UPYIOIINX
XEMOCHHTE3A. OaxTepuil (HUTpUDUIMpPYIOITHE OAKTEPHH,
JdeMoncTpauuun KEJIe300aKTEPHH, CEPOOAKTEPHH,
Hoptpetst: C. H. Bunorpaackuii, I'. BOJIOPOJIHBIE OAKTEPUM) U XapaKTEPU30BAThH
A. 3aBap3uH. UX JKU3HEAEATEIBHOCTb.
Tabmmupl 1 cxembl: «DoTocuHTE3Y, CocTaBIisiTh ypaBHCHHSI PEAKLHH
«XEeMOCHHTE3 XEMOCHHTE3A.
JlaGoparopuas padora CpaBHUBATE XEMOCHHTE3 C
«CpaBHeHHe TporieccoB (POTOCHHTE3A U orocunTE30M
XEMOCHHTE3a»
6.4 | DHepreTuueckui AnHadpoOHBIE OpraHu3Mbl. Buisl OposkeHus. PackpbiBaTh conepkaHue TEPMUHOB U
o0OMeH — [IpomyKThl OpO’KEHUS M UX UCIIOJIb30BaHUE MOHATUIL: ATAIbI BHEPreTUUECKOro 0OMEHa —
JUCCUMMIIALIUS YEJI0BEKOM. HOATOTOBUTENBHBIHN, OECKUCIOPOIHBIH

AHa’po0HBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHN U

(aHa’pOOHBIIT), KHUCIOPOAHBIN (a9POOHBIIA);
TITUKOJIH3,
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BO30yauTenH 0oJie3HeH. AdpoOHBIC
OpPraHU3MBbL. DTarbl

SHEPreTHYecKoro 0OMeHa.
TloxroroBurenbHLIN dTam. I mukoaus3 —
0OECKHCIOPOAHOE PACHICTITICHHE TIIIOKO3HI.
Bbuonoruueckoe okuciaeHue, UM
KJIETOYHOE AbIxaHue. Poib

MUTOXOHJIPUH B IIpoLieccax
OHMOJIOTMYECKOTO OKHCIICHHSL.
[Hukmuyeckue peakiuu. OKUCIATEIBHOE
dbochopunupoBanue. Iuepaus
MeMOPaHH020 2padueHma npomoHos.
Cunmesz AT®: paboma npomonnou ATD-
CUHMA3YL.

[IpenmyiecTBa a3poOHOro MyTH 0OMEHa
BEIIIECTB Mepe]] aHaPOOHBIM.

D¢ PEeKTUBHOCTH IHEPTETUUECKOTO OOMEHa.
JdeMoHcTpanuu

[optpetsl: B. A. Durensrapar, I
Mutuei.

Ta0nuIlbl U CXeMBbl: « IHEPTEeTUUECKHIA
oOMeH».

JlaGopaTopnas padora

«CpaBHEHHE TIPOLIECCOB OPOXKEHUS U
JIBIXaHUSI

Opo’keHHe, OMOJIOTHIECKOE OKHUCIICHHUE
(mprxanue), nuka Kpebca, OKHCIUTENEHOE
(dochopunrpoBanre, TPOTOHHBIN TPATUEHT,
nporoHHass AT®-cunraza.

[lepeuncnsaTh 0COOCHHOCTH
SHEPreTUYECKOr0 OOMEHA B KIICTKE.
OnwuchIBaTh 3TAbl YHEPTETHUECKOTO
obmeHa (IMOArOTOBUTEILHBIM,
OECKHUCIOPOAHBIHN, KUCIOPOIHBIN) U
CpaBHUBATh UX MEKIY COOOM.
XapakTepu30BaTh peaKLUH IITUKOIN3a,
OpO>KEeHHS, KIIETOYHOTO JIbIXaHUS.
YcTaHaBIMBATh B3aMMOCBSI3b MEXKITY
TJIMKOJIN30M, KIIETOYHBIM JIBIXaHUEM U
CUHTE30M MoJiekys1 ATO.

CocTaBmsITh YpaBHEHUSI OCHOBHBIX

3TaTOB YHEPreTHUECKOro 0OMeHa

B KJICTKE.

PaccuuThiBaTh YHEPrETHUECKYIO
3(h(HEKTUBHOCTH TIIMKOJIN3a U
OMOJIOTMYECKOT0 OKUCIICHHUSI.

Ha3zbIBaTh NCXOHBIC BEIIECTBA, KOHCYHEIC
MPOAYKTHI M YCIOBUS MIPOTEKAHUS PEAKITHIA
SHEepPreTuyeckoro oOMeHa.

CpaBHHMBATh SHEPIETUUECKYIO




42

3(h(HEeKTHBHOCTD OECKHUCIOPOTHOTO U
KHUCJIOPOJHOTO ITANOB KOHEYHBIE
TIPOJTYKTHI ¥ YCIIOBHS IPOTCKAHUS
peakuuii SHEPreTHYecKoro o0OMeHa
SHEPreTHYecKOro oOOMeHa

Htoro yacoB no teMe

9

7

Tema «HacJsiencrBenHast uHGopManusa ¥ peaju3anus eé B KIeTKe»

7.1

Peakuuu MaTpU4IHOIr' o
CHUHTE3a

2

Peaknmy MaTpu4HOrO CUHTE3A.

[TpyHIMI KOMIUIEMEHTapHOCTH

B PEAKIUSAX MAaTPUYHOT'O CUHTE3A.
Peanmuzarus HaciencTBEHHOM MH(DOpMAITIH.
I"'eneTnyeckmii KoJI, €ro CBOMCTBA.
Tpanckpunusa — matpuunblil cuate3 PHK.
[TpuHIUIBI TPAHCKPUITIINHN:
KOMIUIEMEHTAPHOCTh, aHTHNAPAIIEIbHOCTD,
acuMMeTpu4HOCTh. Co3pesanue Mampudnbix
PHK 6 syxapuomuueckoti kiemxe.
Hexkooupyrowue PHK. JlemoHcTpanuu
Hoptpet: H. K. Konb110B.

Tabymne! 1 cxeMbl: «buocuuTes

Oenka», «['eHeTHYeCKUN KOO

PackpsiBaTh copepkaHre TEPMUHOB U
MOHATUN: T€H, TCHETHYSCKUH KOJI, KOJTOH
(TpUIIeT), CTON-KOJOHBI, MaTpPHIIa,
MAaTpUYHbINA CUHTE3, TpaHckpumiwms, PHK-
noJiuMepasa, MpoMOTOp, CIUTAMCHHT, HHTPOH,
9K30H.

XapakTepru3oBaTh PEAKIIMA MATPUIHOTO
CHHTE3a, CBOMCTBA FT€HETUUECKOT0 KO/a.
OnuchIBaTh 3Tanbl TPAHCKPUITLIMKA 1
TPAHCJISIMU; YCTAaHABIMBATh B3aUMOCBS3b
MaTPUYHBIX PEAKIUI

B KJIETKE; CXeMAaTHUECKU N300pakaTh
MaTPUYHbIE PEAKIIUU TPAHCKPUIILIUU U
TPaHCIISIUH.

Pemate Onosoruveckuie 3a1auu Ha
OnpeIeIIeHUE TTOCIEC0BATEILHOCTH
nykiaeotunoB JIHK n MPHK, npumensis
3HAHUS O PEAKIUSIX MAaTPUYHOTO CUHTE3A,
TEHETUYECKOM KOJI€, TTPUHIIUIIE
KOMIUJIEMEHTapHOCTH
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7.2 | Cunres 6enxa Tpancnsuus u e€ 3Tanbl. Y4actue PackpriBaTh conepikaHre TEPMHUHOB U
tpancnoptHbix PHK B GnocunTese Oenka. MOHATHIA: TpaHCIALMA, aHTUKOA0H, TPHK,
YcnoBus OuocunTes3a Oenka. amuHoaumin-TPHK-cunTeTasa (komasa),
Komauposanue amunokuciot. Ponb nosiprOocoma (Tosimcoma).
pubocoMm B OMocHHTE3e GernKa. XapakTepH30BaTh CBOWCTBA T€HETHYECKOTO
JdeMoHcTpanuu Koza.
Tabmuiel 1 cxeMbl: «bruocuaTes OnuchIBaTh ITAIbl TPAHCIALMI U
Genkay, «[ eHeTHYECKHUIi KOy CXEeMaTHYECKU U300paxkaTh MaTPUUHBIC
peaKuy TPAHCIISIUH.
Pemate Gnonmornueckue 3amaumn
Ha onpeeneHrue anTukoa0HoB TPHK,
MOCJIEI0BATEIbHOCTH aMUHOKHUCIIOT
B MOJIeKyJie Oelika, IPUMEHsI 3HaHUS O
PEaKITUSIX MATPUIHOTO CHHTE3a,
TeHETUYECKOM KOJI, TPUHIIHIIC
KOMILJIEMEHTapHOCTHU
7.3 MexaHu3Mbl CogpemeHHble npeacmagﬂe]-luﬂ PaCKpI)IBaTI) COJZICpKaHuE TCPMHUHOB U

IKCIIPECCUU FCHOB

0 cmpoernuu 2eHo8. OpFaHI/I3aI_II/Iﬂ
TCHOMaA Yy IPOKAPHUOT U 3YKApUOT.

Perymsiius akTHBHOCTH T€HOB

y npokapuot. I'unoresa onepona (.

Kaxo0, XK. MaHno).

MonexynsapHvle Mexanuzmvl IKCHPECCUU 2eHO8
y aykapuom. Ponv xpomamuna

8 peaynayuu pabomol 2eHos. Perynsmuns
0OMEHHBIX TIPOLIECCOB B KJIETKE.

Knerounsiii romeocTas.

MIOHATHUI: OMEpaTop, ONEPOH, CTPYKTYpHbIE
TeHbl, IPOMOTOP, PEIpeccop.

OnuceIBaTh CTPYKTYPY T€HOMA MPOKAPHUOT;
XapaKkTepu3oBaTh paboTy WHAYIHOETHHOTO U
penpeccuden-HOro OnepoHa.

BbInensiTh CTpYKTYpHYIO U PETyIsSTOPHBIE
4yacTH reHa sykapuot. CpaBHHUBATH
IIPOLIECCHI AKCIIPECCUH
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JdeMoHcTpauuu
Tabumiel 1 cxeMbl: «bruocuuTes
Oenka», «[ eHeTHYECKUI KOOI

T'CHOB Y MPOKAPUOT U FYKAPHUOT.
XapakTepr30BaTh rHIOTE3y onepona (P.
Kako0, JXX. MaHno).

OHI/ICI)IBaTI) MCXaHM3M IMOAACPKAaHUA
KJICTOYHOIO FOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
WNudopmannonnas
Ouomnorus

Bupycbl — HeKkieTouHble POPMBI KU3HHA U
oOnuratHbIe Tapa3uTel. CTPOSHUE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB,
OaxTeprodaros.

Kusnennvitl yuxn JJTHK-cooepoicawux
supycos, PHK-cooepaicawux eupycos,
baxmepuogpaecos. Obpamnas
MPAHCKPUNYUSL, peeepmasa, uHmezpasd.
BupycHbie 3a0oneBaHus 4en0BeKa,
KUBOTHBIX, pactenuii. CIT1/], COVID-
19, conpianbHbIe 1 METUITMHCKUE
poOJIEMBI.

Buoungopmamuxa: unmeepayusi u ananus
bonvuux maccusos («bigdata»)
CMPYKMYPHBIX OUOL0SUYECKUX OAHHBIX.
Hanomexnonoeuu 6 buonoeuu u meouyune.
Ipocpammupyemvie (yHKyuU OEIKO8.
Cnocobwi docmasku aekapcms.
JleMoHCcTpanun

[optpet: /1. . UBaHOBCKUIA.

PackppiBaTh conepkaHle TEPMUHOB U
MOHSITHI: BUPYC, BUPUOH, CEP/ILIEBUHA,
Karicus1, oopaTHasi TpaHCKpPUIILIKA,
peTpoBUpPYCHI, OakTepuodar, BUpYyC
uMMyHoeduMTa yenoseka (BNY),
NPUPOAHO-0YaroBbIe HHDEKITHH.
XapakTepHu3oBaTh BUPYCHI,
PETPOBHUPYCHI U OakTepuodaru Kak
BHYTPHUKJIETOYHBIX MAPA3UTOB
NPOKapuoOT U HYKApHOT.

W3naraTh rumoTe3sl H3BOIIOLMOHHOTO
HPOUCXOKIECHUS BUPYCOB.

OnuchIBaTh MEXAHN3M B3aMMOJAEHCTBUS
BUpYCa U KJIETKH, UHPEKIIMOHHBIA BUPYCHBIN
nporiecc.

XapakTepu30BaTh MEXaHU3MBI
BEPTUKAIBHON Y TOPU30HTAIBHOU
nepeadn BUPYCcoB; 3a00eBaHUs
YKUBOTHBIX Y PAaCT€HUH, BbI3bIBAEMbIE
BUPYCAMH.

Ha3biBaTh BUpycHBIE 3a00€BaHMs,
BCTPEYAIOIMECS Y UEJIOBEKA: TPUIIIL,




45

Tabmuuel u cxem bl:  «'eHeTnueckuit
ko»,  «Bupyce»,  «bakrepuodarmy.
IIpakTuyeckas padora

((COS,Z[aHI/Ie MOJICJIKM BUPYyCa»

KJICIIeBOM DHIC(AINT, TETIATHT,

COVID-19, CII1/.

CoburoaTh paBuiia MOBEICHUS

B OKPYXKaroLIe MPUPOJHOU cpere, Mep
Npo(UITAKTUKU pacIIpOCTPAHEHHS BUPYCHBIX
3aboneBanuii (B Tom uncie BUY-undexnmm)

HNtoro yacoB o teme

9

8 Tema « ) Ku3HeHHbI IMKJ KJICTKH»
8.1 | )KusHeHHBIN LUK 1 KneTouHslil IHKII, €ro nepuoasl U PackpeiBaTh coniepkaHre TEPMUHOB U
KJIETKU perymsinusi. IaTepdasa u MUTO3. TIOHSITHI: KJIETOYHBIN UK, HHTepdasa.

Oco0eHHOCTH IPOLIECCOB, [IepeuyucnsaTe nepuoabl )KU3HEHHOTO LKA
NpOTEKAIIIKX B HHTEp(dasze. KJIETKU ¥ XapaKTepU30BaTh MPOTEKAIOIINE B
IToaroroBKa KIETKU K IEICHHUIO. HUX IIPOLIECCHI
[IpecunreTnyeckuii (MOCTMUTOTHYECKUN),
CHUHTETHUYECKU U OCTCUHTETUYECKUI
(TpeMUTOTHYECKHiT) IepHO bl UHTEP(hA3bI.
JdeMoHcTpauuu
Tabymis! 1 cxeMbl: «KU3HEHHBIN UK
KJIETKN», «MHUTO3»

8.2 MatpuuHblil CHHTE3 2 Martpuunsiii cunre3 IHK — pernmmkanus. PackpbiBaTh conep:kaHne TEPMUHOB U

JTHK. Xpomocomsl

[Tpunnune! perukanuu JIHK:
KOMIUIEMEHTAPHOCTh, TTOTyKOHCEPBATUBHBIM
CUHTE3, aHTUIAPAJUIETbHOCTh. MexaHu3M

MOHATUIN: peTUIMKanus (peayIuIuKaius),
KOMIUIEMEHTAPHOCTh, AaHTUIIAPAILJICIIBHOCTD,

JAHK-nomumepasa, renomepa,
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permkaimu JITHK. Xpomocomsl.
Crtpoenune xpomocoMm. Teromeps! u
TesoMepasa. XpoMOCOMHBIN HabOP
KJIETKH — KapUOTHIL. [IUTUIONaHbIN 1
TaruIONIHBII HAOOPBI XPOMOCOM.
I'omonoruuneie xpomocoMel. [1osioBbIE
XPOMOCOMBI.

JdemoncTpauuu

Tabymis! 1 cxeMbl: «KU3HEHHBIN UK
KIETKN», «CTpOeHHE XPOMOCOM,
«Perumkanus JIHK».

OobopynoBanue: CBETOBOM MUKPOCKOIT;
MUKponpemnapaTsl: «MHUTO3 B KJIETKax
KOPEILLKa JTyKay.

JlaGopaTopnas padora
«M3y4ueHne XxpoMOCOM Ha TOTOBBIX
MHKpOIIpenapaTax»

pEIUIMKALMOHHAs BUJIKAa, XPOMOCOMa,
XPOMOCOMHBIN HabOp, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATH/Ibl, IEHTPOMEDA,
KapuOTHII, TAIUIONIHBIA U TUIIOUIHBIN
HabOp XPOMOCOM, TOMOJIOTHYHBIC
XPOMOCOMBI, ITOJIOBBIE XPOMOCOMBI.
XapakTepHu30BaTh CTPOCHUE XPOMOCOM,
KapHOTHUIIOB OPraHU3MOB.

[Iepeuncnats npuHIMns! permmkanuy JJHK
U JJaBaTh UM COJEPKATEIbHYIO
XapaKTEPUCTHKY.

OnuchIBaTh MEXAHNU3M PEIUTUKALIH
JIHK.

CxeMatuuecku U300paxaTh CTPOCHUE
MeTaga3zHOH XPOMOCOMBI.

Paznmuate Xpomocombl Ha
MUKpoIpernaparax u

MUKpodoTorpadusax

8.3

JleneHnue KiaeTKH —
MHTO3

Jenenne xkiaeTku — MuTo3. CTaguu MUTO3a U
MPOUCXOSIINE B HUX MPOLECCHL. TUIIBI
MuTo3a. KaproknHes u MUTOKUHES.
buonoruueckoe 3HauCHHE MHUTO3A.
JdeMoHcTpauuu

Tabnuiel 1 cxeMbl: «KU3HEHHBII UK
KIETKN», «CTpOCHHE XPOMOCOM),
«Pemmkanus [ITHK», «Muto3y.

PackpeiBaTh copepikaHie TEPMHUHOB U
MOHSTHI: MUTO3, TIpodaza, metadasa,
aHadasa, Ternodasa, KApUuOKUHE3,
IIUTOKWHE3, BEPETEHO JICJICHUs, MeTada3Hast
IUIACTHHKA, O0OpO3/7a JeJIeHUs.
[epeuncnsaTh mocnea0BaTeNbHOCTh

CTaJINii MUTO3a U OIMCHIBATH
MIPOUCXOSIINE Ha HUX MPOIECCHI
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OobopynoBanue: CBETOBOM MUKPOCKOIT;
MUKporpenapatbl: «MHUTO3 B KJIETKax
KOpeIIKa JTyKay.

Jlaboparopnas padora

«Habimonenre MuTo3a B KJIeTKaX KOHYMKa
KOpEIIKa JyKa (Ha TOTOBBIX

CpaBHHBaTh OCOOCHHOCTH TIPOTEKAHUS
MHTO32 B PACTUTENIbHBIX U )KUBOTHBIX
KJIETKaX.

OO0BACHATHL OMOJIOTMYECKUI CMBICTT
MHTO34.

PasznuuaTth cTaguu MUTO3a Ha

MUKpOIIpenapaTax)» MUKpOIIpeTIapaTax u
MuKpodoTorpadusix
8.4 Perymsimus 1 Perynsuus MUTOTHUYECKOTO IIUKIIA KIETKH. PackpbiBaTh conepkaHre TEPMUHOB U

YKU3HEHHOTO IIUKJIa [Tporpammupyemasi KieToyHas rudeib — MOHATHUH: anonTo3, mpoiudeparius,

KJIETOK arorTo3. muddepeHIPOBKA.
Kiierounoe s1po, XpoMOCOMBI, XapakTepu30BaTh PETYIAINIO
(G yHKITMOHATIbHASI TCHOMHMKA. MHUTOTHYCCKOTO ITUKJIA KICTKHU.
Mexanuszmovl nporugepayuu, OOBACHATH OUOJIOTMUCCKHUI CMBICIT
oughpepenyuposku, cmapenus u cubenu 3aMporpaMMHUPOBAHHON KIETOYHON
kiemox. «L{ughposas xnemkay» — ru0esIu — armonTo3a.
buoungopmamuyecxkue mooenu VYcTanaBnuBaTh B3aUMOCBSI3b MEXKY
DYHKYUOHUPOBAHUS KNEMKLU. TOMEOCTa30M KJIICTOK U MX THOCIIBIO
JdeMoHcTpanuu
Tabmuiel 1 cxeMbl: «KU3HEHHBII UK
KIETKN», «CTpOCHHE XPOMOCOM),
«Pemmkanus JJHK», «Mutosy

HToro 4acoB 1o teme 6

9

Tema « CTPOEHUE U ®YHKIIUU OPI'AHU3MOB»

9.1

OpranusMm Kak eIuHoe
LIEJI0E

1

Buonornueckoe pazHoodpasue
oprann3MoB. OTHOKJIETOYHBIE,
KOJIOHHUAJIBHBIC, MHOT'OKJICTOYHBIC

PackpbiBaTh conep:kaHne TEPMUHOB U
NOHATHI: OPTaHU3M, OpraH, OpraHeJlIbl,
CUCTEMa OpraHoOB, arapar,
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OpraHU3MBl.
OCOOCHHOCTH CTPOSHUS U
KU3HEJEATEIbBHOCTH OJHOKIETOYHBIX
opranusmoB. bakrepuu, apxeu,
OJTHOKJIETOYHbIE TPUOBI, OJTHOKJIETOYHbIE
BOJIOPOCIIH, IPYTHE MPOTUCTBHI.
Kononnaneaele opranusmsl. B3anMocBs3b
yacTed MHOTOKJIETOYHOI'O OpraHusma. TkaHu,
OpraHbl U CUCTEMBI OpraHoB. OpraHusMm Kak
eauHoe nenoe. I'omeocras.

JdeMoHcTpauuu

Tabmuib! 1 cxembl: «OTHOKIETOUHBIE
BOJIOpOCINY, «MHOIOKJIETOYHbIE
BOoztopociny, «bakrepun»,

«IIpocTeitmmey, «Opranbl IBETKOBBIX
pacTenuii», «CHUCTEMBI OPraHOB
MIO3BOHOYHBIX KMUBOTHBIXY,

«BHyTpeHHee CTpOEHUE HACEKOMBIX).
OobopyaoBanue: CBETOBOM MHKPOCKOIT;
MUKpPOIpEnapaThl OAHOKIETOUYHBIX
OpPraHMU3MOB; )KMBBIE HK3EMILISPBI
KOMHATHBIX PaCTEeHU; repOapuu pacTeHUM
pa3HbIX

OT/ICJIOB; BJIAXKHbIE MTPETapaThl

YKUBOTHBIX

(hyHKIMOHAJIbHAsI CUCTEMa, TOMEOCTa3.
[lepeuncnsaTs CTPyKTypHO-
(yHKIMOHAJIBHBIE YACTH OAHOKJIETOYHBIX,
KOJIOHHAJIBHBIX, MHOT'OKJIETOYHBIX U
MHOT'OTKaHEBBIX OPraHU3MOB.
XapakTepu30BaTb 0COOEHHOCTU CTPOECHUS
1 KU3HEAEATEIbHOCTH OJHOKJIETOUHBIX
OPraHUu3MOB, KOJIOHHAJIbHBIX,
MHOT'OKJIETOYHBIX 1 MHOI'OTKaHEBBIX
OpPraHU3MOB.

CpaBHUBaTh MeXk 1y cO00i
OJITHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE 1 MHOI'OTKaHEBBIE
OpraHu3Mbl
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9.2 Txanu pacteHuit TkaHu pacteHui. TuUIbl paCTUTEIBHBIX PackpbiBaTh  comepKaHUE TEPMUHOB U
TKaHe#: 00pazoBaTeNibHast, HOKPOBHAS, MOHATHM: TKaHb, OJMNHIEPMHUC, NPOOKa,
IIPOBOJAINASL, OCHOBHASI, MEXAHUYECKAs. KOpKa, JyO, JpeBecHuHa, JpPEBECHUHHBIC
OcobenHoctu cTpoeHus, GyHKIUH U BOJIOKHA, JyOsiHble BOJIOKHA, COCY[BI,
pacIIoyIOKEeHUs] TKAaHEHM B OpraHax pacTCHUN. KaMEHUCTBIE KIIETKH.
JleMOHCTpAIMH XapakTepu30BaTh TUIIbI PACTUTEIbHBIX
TaOIUIBI B CXEMBI: TKaHel: o0pa3zoBaTesibHas, HOKPOBHAs,
«TkaHu pacreHuit», «Oprasbl IIBETKOBBIX IIPOBOAAINAsA, OCHOBHASA, MCXaHUYICCKAs,
pactenuii», «KopHeBble CUCTEMBI», NEPEUUCIATH OCOOCHHOCTH UX CTPOCHHUS 1
«CTtpoenue cTedisy, BBITIOJHSICMBIC (yHKIIHH
«CTpoeHue JTMCTOBOM IIIAaCTUHKMY.
OobopyaoBaHue: )KUBbIE SK3EMIUIAPbI
KOMHATHBIX PaCT€HUI; CBETOBOM MUKPOCKOIT,
MHUKponpenapaTsl TKaHel. JlabopaTopHas
pabora
«M3yueHue TkaHeN pacTCHUI»

9.3 | TkaHu KUBOTHBIX U TkaHM )KUBOTHBIX U Y€I0BeKa. THUIIbI PackpsIBaTh coaepkaHUE TEPMUHOB U

YCJIOBCKa

KHUBOTHBIX TKaHEU: SMTUTEIHATbHAS,
COCIMHUTEIIbHAS, MBITIICYHAs, HEPBHASL.
OcoOeHHOCTH CTPOCHMS, PYHKITHH 1
pacroyoXeHus! TKaHeH B OpraHax >KHBOTHBIX
U YeJIoBeKa.

JdeMoHcTpanuu

Tabnuitel u cxeMel: «TkaHu

KUBOTHBIX», «CKeJIeT YeIoBeKay,
«[TummeBapuTenbHAS] CUCTEMAY,

TOHSATHI: SIUTENHMN, CEKPET, MBIILICYHbBIE
BOJIOKHA, HEUPOH, HEUPOTJIUSL.
XapakTepu3oBaTh TKAHU KUBOTHBIX U
YyeJI0BeKa: SIHUTEIHANIbHAS, COCIUHUTEIbHAS,
MBIIII€YHAas, HEPBHAS; MEPEUUCTISTh
0COOCHHOCTH MX CTPOCHHUSI U BBITIOJTHICMbIC

byHKIIH
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«KpoBeHocHas cuctema,
«/lprxaTenbHas cucremay, «HepBHas
cucteMay, «Koxay, «MpllieuHas
CUCTEMaY.

Oo6opynoBaHme: CBETOBOM MUKPOCKOTI;
MUKpOIIpenapaThl TKaHEH.
JlaGopaTopnas pabora

«3yueHune TkaHe! KUBOTHBIX»

9.4

Opransbl. Cuctemsl
OpraHoB

Opraunsl. BereratuBHble n

TeHepaTUBHBIE OPTaHbl PACTCHHIA.
Oprasbl 1 CUCTEMBI OPTaHOB

JKUBOTHBIX U yenoBeka. OyHkuuu
OpraHoOB U CUCTEM OpPIaHOB.
JlemoncTpauuu

Tabnuiiel ¥ cxeMbl: «OpraHbl IBETKOBBIX
pacrenuii», «KopHEeBbIE CUCTEMBI»,
«Ctpoenue cTedis,

«CTpoeH¥e TUCTOBOM TUTACTHHKI,
«CKeTeT 4eI0BEKay,

«[InmeBapuTenbHas CUCTEMAY,
«KpoBeHocHast cuctemay,

«/JlprxaTenpHas CUCTEMaY,
«BeimenurensHas cuctemay, «HepBHas
CUCTEMay, «DHIOKPHUHHAS CUCTEMa.
OO0opynoBaHMe: XUBBIC HK3EMILISPBI
KOMHATHBIX PacTeHUH; TepOapun pacTeHUi
Pa3HbBIX OT/IETIOB; CKEJIETHI

PackpeiBaTh copepikaHie TEPMUHOB U
MOHATUI: OpraH, KOPeHb, MOOET, IBETOK,
TUTOJI, CeMsI, TIOJIOBBIE JKEJIE3bl, MOJIOBBIC
MIPOTOKHU, KONMYJIATUBHBIE OPraHbl, CHCTEMBbI
OpraHoB.

XapakTepr30BaTh BEreTaTUBHBIE U
TeHepaTUBHBIE OPTaHbl PACTEHHIA,
COMATHYECKHE U PETYSITOPHBIE OPTaHbl
KMBOTHBIX; IEPEUUCIIATH OCOOCHHOCTH UX
CTPOEHUS U BBINOJIHSAEMbIE ()YHKIIUH.
YcraHaBIUBaTh B3aUMOCBSI3H MEXKY
CTPOCHUEM OPraHOB U MX (YHKIHSIMH.
Pa3nuuate BUBI TKAHEH, OPraHbI U
CUCTEMBI OPraHOB, B TOM YHUCJIE

4eJoBeKa, Ha MUKpOIIpenaparax,

BJIQXKHBIX IIperaparax, repoapusx u
MuKpodoTrorpadusax, TabIMIax, MoISIIX
U MYISDKaX
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MO3BOHOYHBIX; KOJUIEKIIMH O€CIIO3BOHOUHBIX
JKUBOTHBIX; BJIAXKHBIC TIPCIAapaThl )KUBOTHBIX,
CKeJIET YEeJIOBEKA.

JlaGopaTopHasi paGora

«M3y4yeHne opraHoB IIBETKOBOTO

pacTeHus»

9.5

Onopa Tena
OpraHU3MOB

Omnopa tena oprann3moB. Kapkac pacteHuil.
CkeneTsl OHOKJIETOUHBIX U
MHOTOKJICTOYHBIX KHBOTHBIX.

Hapy>xHblil 1 BHyTpeHHUH ckeneT. CTpoeHne
U TUIIBI COeAMHEHUs KocTell. /leMoHCcTpanun
Tabmuip! u cxembl: «CTpoeHue cTeOIIs»,
«CTpoeHue TUCTOBOM TUTACTHHKN,

«Cxkenet uenoBeka». O0opyaoBanue:
CKEJIEThl MM03BOHOYHBIX; BIIAJKHBIE
npernaparhl )KUBOTHBIX; CKEJIET YEIIOBEKa,
PaKOBUHBI MOJUTFOCKOB; KOJIJICKIIMU
HACEKOMBIX, UTTIOKOXKHX

PackpeiBaTh copepikaHle TEPMUHOB U
MIOHATHUI: OMOPHBIE CUCTEMBI, 000IOUKU
KJIeTKH, (GUOPUILIBI, KapKac, HAPYKHBIH CKeleT
(XUTHHOBBIHN MOKPOB), TUAPOCTATUIECKUIN
CKeJIET, BHYTPEHHUHN CKeJIET, KOCTH (IJIMHHBIE,
KOPOTKHE, IJIOCKHUE), COETMHEHUS] KOCTEH,
HETOIBM)XHBIE (IIIBBI),

MOJTYTIOZIBUKHBIE, TIOJIBMXKHBIE (CYCTaBbI),
OT/IEJIbI CKEJIETa MO3BOHOYHBIX KHUBOTHBIX:
yepern, 0CeBOH cKeleT (M03BOHOYHUK,

IpyaHas KJIETKa, XOpAa), I0osica KOHEYHOCTEH,
CBOOOIHBIE KOHEYHOCTH.

OnuceiBaTh  HApY)KHbIM ¥ BHYTPEHHUH
CKENeThl JKUBOTHBIX, CTPOEHHE U THUIIBI
COEIMHEHUS KOCTEM.

YcTaHaBIMBATh B3aMMOCBS3H MEXKIY
CTPOEHHMEM OIOPHBIX CUCTEM U UX
(GYHKIUSMHI B OpraHU3Me.
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CpaBHUBATh CTPOCHUE OMIOPHBIX CUCTEM
pacTEeHU U JKUBOTHBIX

9.6 JIBrxenue JIBrkeHne opranu3moB. JIBuxeHue PackpbiBaTh conep:kaHne TEPMUHOB U
OpPraHu3MOB OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, MOHSITUI: IBUKEHUE, IBUTATEIIbHBIC
KT'YTHUKOBO€, peCHHUYHOE. JIBIKeHue OpraHellIbl, IBUKEHUE TPOCTEHIINX
MHOT'OKJIETOYHBIX PacTEHUI: TPONIU3MBI U (amEéOouHOE, KTYTUKOBOE, PECHUYHOE),
HACTHUH. JBIDKEHUE PACTEHUH (TPOMM3MBI, HACTUH),
JIBM>KE€HHE MHOTOKJIETOUHBIX JKUBOTHBIX U MBIILIEYHbIE CUCTEMBI (COKPATUTEIbHBIE
YyenoBeKa: MblllieyHas cucrema. Pedexc. BOJIOKOHIIA, KOKHO-MYCKYJIBHBIN MEUIOK,
CkerneTHbIE MBIIIIBI ¥ UX paboTa. CKeJIeTHasl MyCKyJaTypa), CKeJIeTHasl MbIIIIA
JleMoHCcTpaIun (MBITIIEYHOE BOJIOKHO, MUO(PHOpHILIA),
TaOnuiiel v cxeMbl: «OAHOKIETOYHBIE BBICIINE JBUTaTeNbHBIC IIEHTPBI, paboTa
BoJlOpocan, «IIpocteiimmue», MBILII] (JIBUTATEJIbHAS, COMAaTHUECKas),
«CTpoeHue MbIIIb, «MblleyHas MBILLIEYHOE YTOMIICHHE.
cucTeMa XapakTepu30BaTh BUbI ABMKEHUS
OJIHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
OpPraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIIBI U UX
padory.
VYcTanaBnMBaTh B3aUMOCBSI3b MEXKIY
CTPOEHUEM OIOPHBIX CUCTEM U
JBUKEHUSIMHA OpPraHU3MOB
9.7 [uTanre opraHu3MoB [Tutanne opranu3mMos. [lornomenre Boabl, PackpsiBaTh copepkaHre TEPMUHOB U

YIJICKUCIIOrO ra3da U MUHCPAJIbHBIX
BCUICCTB pACTCHUAMMU. IIutanmne
KHUBOTHBIX.

MOHATUI: NTUTaHKE, MUIIEBAPEHNUE,
[UIIEBAPUTEIBHBIE BAKYOIIH, KUILIEUYHAS
MIOJIOCTh, MTUIICBAPUTEITbHAS TPYOKa,
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BHYyTpHITIOIOCTHOE U BHYTPUKJIETOYHOE
nuieBapenue. [luranue mo3BOHOYHBIX
KUBOTHBIX. OT/IETBI MUIIEBAPUTEILHOTO
TpaKTa.

[MunieBapuTeIbHBIE JKENE3bI.
[TuieBapuTeTbHAS CUCTEMA YEIOBEKA.
JleMoHCTpanun

TaOauIIbl ¥ CXEMBL:

«KuIIeYHOIOI0CTHEICY,
«[IumeBaputenbHas cuctemay, «Cxema
IIUTaHUS PACTEHUI».

Oo0opynoBaHme: )XMBbIEC SK3EMILIAPHI
KOMHATHBIX PaCTeHUI; 000pyI0BaHUE IS
JIEMOHCTpAIMH IOYBEHHOT'O U BO3IYLIHOTO
MUTAHMUS PACTEHHM, pacIleruIeHus] Kpaxmasa
1 OEJIKOB

noJ| ieficTBrUeM (pepMEeHTOB

MUILEBAPUTENbHBINA TPAKT,

MUILEBAPUTEIbHBIC JKEJIE3bI,
MUILEBAPUTEIIBHBIEC COKU.

XapakTepu3oBaTh ~ NHUTaHWE  JKHUBOTHBIX;
BHYTPUIIOJIOCTHOE M BHYTPUKIETOYHOE
NHUIIEBapCHHE.

Paznuyate Ha n300paxeHusIX (cxemax,
TaOJIUIIAX, MYJISKAX) OTIEITbI
NUIIEBAPUTETHLHOTO TPAKTa U
NHIIEBAPUTENILHYIO CUCTEMY YEJIOBEKA.
YcTaHaBIMBATh B3aMMOCBSI3H MEXKITY
CTPOCHHMEM OPraHOB MUILEBAPECHUS

9.8

Jlprxanue opraHu3MOB

Jpixanue opranu3moB. /[pixaHue

pacrenuid. [[prxanue ;KUBOTHBIX.

Huddy3us ra3oB uepes MoBEpXHOCTh
kietku. KoxHoe apixaHue.

JlpIxatenbHas TOBepXHOCTh. YKabepHoe u
NEro4Hoe bIXanue. J{pIxaHue Mmo3BOHOUYHBIX
JKUBOTHBIX M Y€JIOBEKA. DBOIIOIMOHHOE
YCII0KHEHUE CTPOCHHUS JIETKUX MO3BOHOYHBIX
JKUBOTHBIX.

JpixaTenbHasi cuCTeMa YesoBeKa.

PackpsiBaTh copepkaHie TEPMUHOB U
TOHATUH: JpIXxaHue, TUhy3us, KOKHOES
JIbIXaHUE, OPraHbl JbIXaHUsl, IbIXaTeIbHbIC
JBUKEHUS, JbIXATEIbHBIA LIEHTP, JIETOYHbIE
00BEMBI, JKU3HEHHAsT EMKOCTD JETKHUX.
XapakTepHu30BaTh JbIXaHUE PACTECHUN;
JIbIXaHUE )KUBOTHBIX U YEJIOBEKa.
OnuckIBaTh 3BOITIOIMOHHOE

YCIIO)KHEHUE CTPOCHUS JETKUX
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Mexanu3m BEeHTWISILMU JETKUX Y OTHUL] U
MJICKOTIMTAIOIINX. Perynsius nbIxaHusl.
JlpIxateabHbIe 00BEMEL.
JdeMoHcTpanuu

Ta0uuibl U cxeMbl: «JlpIxaTenbHas
CcHCTEMa.

O0opynoBanue: 000pyOBaHHE IS
JIEMOHCTpPALMH OIBITOB

M0 U3MEPEHUIO KU3HEHHOU EMKOCTH
JIETKUX, MEXaHU3Ma JbIXaTCIbHBIX
NBIDKCHUHN

MTO3BOHOYHBIX )KUBOTHBIX.
Paznmuath Ha M300pakeHUAX (CXeMax,
Ta0NUIaX, MYJISKaX) IBIXaTeIbHYI0 CHCTEMY
YeJloBeKa.

OnuceIBaTh MEXaHU3M BEHTHIISLUH JETKUX
y IITHI ¥ MJICKOITUTAIOIIHX.

YcTaHaBIUBATh B3aMMOCBSI3H MEXKTY
CTPOEHHMEM OPraHOB JbIXaHUS U UX
(YHKIMSIMHE B OpraHU3Me

9.9

TpaHcnopt BemecTs y
OpraHU3MOB

TpaHCcoOpT BELIECTB Y OPraHU3MOB.
TpaHCOpTHBIE CUCTEMBI PACTCHHIA.
TpaHcopT BEIECTB Y KUBOTHBIX.
KpoBeHocHas cucteMa u €€ opraHsl.
KpoBeHocHas cuctema no3BOHOYHBIX
JKUBOTHBIX U 4enoBeka. Cepaile,
KPOBEHOCHBIE COCY/IbI U KpOBb. Kpyru
KpPOBOOOpAIICHHSI. DBOIOIIMOHHBIC
YCIIO)KHEHUS CTPOEHUSI KPOBEHOCHOM
CUCTEMBI TO3BOHOYHBIX )KUBOTHBIX.
PaGora cepama u e€ perynsuusi.
JlemoncTpannun

TaOnuiibl ¥ cxeMbl: «OpraHbl IBETKOBBIX
pactenuit», «KopHeBble CUCTEMBI»,
«Ctpoenue cTels»,

«CTpoeHue JTUCTOBOM TIIACTUHKNY,

PackpeiBaTh copepikaHle TEPMUHOB U
MOHATHUI: TPAHCIIOPT BELIECTB, TPAHCIIOPT Y
pacTeHuil, KpOBEHOCHAsl CUCTEMA
KHBOTHBIX, KPOBb, I1a3Ma, (JOPMEHHbIE
JIEMEHTBI, KpOBOOOpAIlleHUE, KPYTH
KPOBOOOPAIIICHUS, CEPICUHBIN ITHKII,
mumdooOparnienue, tumda, TuMbaTudecKue
coCybl, TMM(aTHIECKUE Y3IIbl, BHYTPEHHSIS
cpena opraHusma.

XapakTepu30BaTh TPAHCIIOPT BELECTB Y
pacTeHuit 1 OeCIIO3BOHOYHBIX KUBOTHBIX.
OnuchIBaTh KPOBEHOCHYIO CUCTEMY
KHBOTHBIX M YEIIOBEKA.
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«KpoBeHocHas cuctema,
«KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX»

Paznuyate Ha n300pakeHUsIX (CXeMax,
TabaMIax, MyJIsKaxX) KPOBEHOCHYIO U
AUM(paTUYIECKYIO CUCTEMY YeJIOBEKa.
YcTaHaBIUBATh B3AaMMOCBSI3H MEXKILY
CTPOEHHEM OPraHOB KPOBOOOpPALICHUS U
uX (YHKIUSIMU B OpraHu3Me

9.10

Boinenenue y
OpPraHU3MOB

Brinenenue y opranu3moB. Beinenenue y
pacreHuii. Beienenue y )KUBOTHBIX.
CoxpartutenbHble Bakyonu. Oprassl
BbIenieHus. OuiabTparus, CeKperys u
o0paTHOE BCcachIBaHUE KaK MEXaHU3MBbI
paboThI OpraHoB BbieneHus. CBSA3b MOJIOCTH
TeJla C KPOBEHOCHOM M BBIICIUTEILHON
CHUCTCMaMH.

Brienenue y no3BOHOYHBIX KHUBOTHBIX U
yenoBeka. [louku. Ctpoenue u
(GyHKIMOHMpOBaHHE HepoHa.
OO0pa3oBaHre MOYH Y YEJIOBEKA.
JdeMoHcTpauuu

TaOnuiiel v cxeMbl: «BoienurenbHas
cucTeMa

PackppiBaTh conepkaHle TEPMUHOB U
TIOHSATHUI: BBIJICIICHHE, TyTTAlUs, JTUCTOMA,
COKPATHUTCJIbHBIC BAKYOJIM, U3BUTHIC
KaHaJIbIIbI, 3BE3/1YaThle KIETKH,
BBIICIIUTCIIHLHBIC TPY60‘~IKI/I, MaJIBIIUTUCBBI
COCY/Ibl, IOYKH, MOYETOYHUK, MOYEBOU
y3bIpb, HEPPOH, MOYA.

XapaxkTepr30BaTh MPOIIECC BBIACICHUS Y
PaCTeHUI U KUBOTHBIX.

Pazmmuate Ha  uw300pakeHHsAX — (CXeMax,
Tabiumax, MYJISIKAX ) BBIJIEIIUTENILHYIO
CHCTEMY YelIOBeKa.

OnuceiBaTh MEXaHU3M (YHKIIHOHHPOBAHHS
HedpoHa; mporecc 00pa3oBaHMs MOYH.
YcTanaBIuBaTh B3aUMOCBSI3HU

MEX]y CTPOCHUEM OpPTraHOB

BBIJICJICHUS ¥ KX (DYHKIMSIMH B

opraHusMe
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9.11 | 3ammuTa y OpraHM3MOB 3amuTa y OpraHu3MoB. 3almTa PackppiBaTh coJiepkaHne TEPMUHOB 1
Y OJTHOKJIETOYHBIX Oprannu3MoB. Criopbl TMOHSTHH: KalCyJa, SHI0CIOPa, IUCTa,
OakTepuil ¥ MUCTHI MPOCTEHIINX. KyTHKYJIa, CPE/ICTBA TACCUBHOM 3alIlIUTEL,
3amnmTa y MHOTOKJIETOYHBIX PACTECHUH. CPEJICTBA XUMHUYIECKON 3AIUThI, KOKHbIE
Kyrukyna. CpeacTsa MacCHBHOM U MIOKPOBBI, IMMYHUTET, UMMYHHAas CUCTEMA,
XUMUYECKOU 3aIUThI. PUTOHIUIBI. AHTUI'CH, aHTUTEJIO.
3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. XapakTepu30BaTh BUBI 3aLIUTHI
[TokpoBBI M MX NPOU3BOJIHBIE. 3alUTA Y OJHOKJIETOYHBIX 1 MHOT'OKJIETOUHBIX
opranu3ma ot Ooone3neid. IMMmyHHast OpraHU3MOB.
cucreMa OnuchIBaTh CTPOEHUE KOKHBIX ITOKPOBOB U
yesioBeka. KitleTouHslil 1 ryMOpasbHbIN YX NPOU3BOJIHBIX. Paznmnuate Ha
UMMYHUTET. BposkI€HHBIN 1 PHOOPETEHHBIN | M300paXkeHUsIX (CXxemax, TabJuiax,
crenuueckuii UMMyHUTeT. Teopus MYJISDKax ) OpraHbl UMMYHHOW CUCTEMBI
KJIOHAJIbHO- celleKTUBHOro nmmyHurera (IL. YeJI0BEKa.
Opnux, ©.M. beprer, C. Tonerasa). YcraHaBIMBaTh B3aUMOCBSI3U MEKIY
BocnanurensHble OTBETHI OPraHU3MOB. CTPOEHUEM OPraHOB 3aILUTHI U UX
Posb Bpoka€HHOTO IMMYyHHTETA (GYHKIUSMHI B OpraHu3Me
B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.
JdeMoHCcTpanuu
Ta0muik! U cxeMbl: «Koxkay,
«MImmynureT», «CTpoeHue cTe0s»,
«CTpoeHure TUCTOBOM MIIACTUHKI

9.12 | Pa3zgpaxumocts u Pa3paskuMOCTh U PEryIsLus PackpsbiBaTh cozepkaHre TEPMUHOB U

perynsanus
y OPraHu3MOB

y Opranusmos. PaznpaxumMocTs y
OJITHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3apakxuMocTh U perymsnus

HOHATHH: Pa3apa)kuMOCTh, PETYIALUS,
TaKCHUChI, POCTOBBIE BEIIECTBA (AyKCUHBI),
HEpPBHAs CHCTEMA,
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y pacteHuii. POCcTOBBIE BemecTBa U UX
3HAYEHUE.

HepsHas cucrema u pediiekropHas
perynsanus y »kuBoTHbIX. HepBHas cuctema u
e€ oTeNbl. DBOJIIOLIMOHHOE YCIOKHEHHUE
CTPOEHUSI HEPBHOM CUCTEMBI Y JKUBOTHBIX.
OTtzaenbl rOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedniekc u pediekropHas myra.
besycnoBHbIE U yCIOBHBIE PEQIICKCHI.
['ymopanbHas perynsmius U SHAOKPUHHAS
CUCTEMa KUBOTHBIX U 4esioBeka. JKemnesbl
SHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBI.
[eiictBue ropmoHOB. B3anMoCBsI3b
HEPBHOM U SHJIOKPUHHOU CHCTEM.
lNunoranamo- runoduszapHas cucrema.
JdeMoHcTpauuu

[optpet: W. I1. ITaBnos.

Tabnuitel u cxemel: «CTpoeHue

rupel», «CTpOeHUE MIJIaHApUN»,
«BHyTpeHHee cTpOeHHUE 10KIEBOTO
yepBs», «HepBHast cuctema puioy,

«HepBHas cucrema JArymKku»,
«HepsHas cucrema
npecMbIKaomuxcs», «HepsHas

pednexTopHas perynsmus, pedexc,
peduiekTopHas ayra, epeHu MO3T,
MIPOMEKYTOUYHBIA MO3T, CPEIHUI MO3T,
MO3KE€4OK, IIPOAOITOBAThIM MO3T,
BereTaTHBHAsI HEPBHAs CHCTEMA,
TyMOpaJIbHAs PETYIISIIINS, TOPMOHBI,
SHIOKPUHHAS CUCTEMa, TUIIOTaIaMO-
runoduszapHas cucrema.

XapakTepu30BaTh pa3IpakuMOCTh Y
OJIHOKJIETOYHBIX OPTaHU3MOB U
pedICKTOPHYIO PETyISAIIUIO

y KUBOTHBIX.

PaznuuaTe Ha 300paxkeHusx (cxemax,
TabIuIax, MyJshKax) HEPBHYIO CHCTEMY U €€
OTJEJIbI; OT/IENIBI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX KHBOTHBIX.

OnuceIBaTh TyMOPATBbHYIO PETYISIHIO Y
JKUBOTHBIX.

Paznuuate Ha M300pakeHUsIX (cXemax,
TabJIMIIAX, MYJISDKaX ) SHIOKPUHHYIO CUCTEMY
JKUBOTHBIX U YEJIOBEKA.

Ha3zpiBaTh kene3bl SHAOKPUHHON CUCTEMBI
YeJIOBeKa U BhIpa0aThIBAEMbIC HMH FOPMOHBI.
OnwuceIBaTh JIeiiCTBHE TOPMOHOB.
YcTaHaBIUBATh B3AaMMOCBSI3H MEXKTY
CTPOCHUEM OPIaHOB HEPBHOU U
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cucrema nruiy, «HepBHas cuctema
MiIeKonuTamuxy, «HepBHas cucrema
YenoBeKa», « JHAOKPUHHAS CUCTEMAY,
«Peduexcy.

OobopynoBanue: MOJEIN TOJTOBHOTO
MO3Ta Pa3IuYHbIX JKUBOTHBIX

9H/IOKPUHHOM CUCTEM U MX (DYHKIMAMHU B
OpraHu3Me.

XapakTepu30BaTh 3BOJIIOLUOHHOE
YCIIO)KHEHUE CTPOCHUSI HEPBHOU
CHCTEMBI Y )KHBOTHBIX

Hroro yacos no teme 17
10. | Tema «PASMHOKEHUME U PA3BUTUE OPI"AHU3MOB»
10.1 | PopMbI pa3MHOKEHUS 1 @DopMBbI pa3MHOKEHHSI OPTAHU3MOB: PackpbiBaTh conepkaHne TEPMUHOB U
OpPraHHU3MOB Oecrionoe (BKJIIOYast BEreTaTUBHOE) U MIOHATUI: PA3MHOKEHUE, IIPOCTOE JCIICHUE,

nosioBoe. Bupl 6ecmmonoro pa3MHOKECHHUS :
MOYKOBAHUE, CIIOPYIISIHS, PparMeHTAINS,
KJIIOHUPOBAHUE.

JdeMoHcTpauuu

Tabymis! 1 cxeMbl: «BereratuBHoe
pasMHOKeHHE», «TuIbl 6ecronoro
pa3MHOKEHUs», «Pa3MHOKEHNE
XJIAMHUIOMOHAAEI», «Pa3MHOKESHHIE
3BIJIEHBIY, «Pa3MHOKEHHE THIPHD)

MOYKOBAHHUE, CTIOPYIISALINS, BETreTaTHBHOE
pa3MHOXKeHue, (hparMeHTalys, KJIOHUPOBaHHE,
rameTsbl, CriepMaTo30us (crepmMuii),
SUNEKIIEeTKA, 3UroTa, KOHBIOTAIHS.
[epeuncnsaTs 0cOOEHHOCTH OECTIONOr0 U
MIOJIOBOT'O PAa3MHOYKEHHSI OPTaHU3MOB.
XapakTepr30BaTh CYITHOCTb U (POPMEI
6€ecrosIoro pa3sMHOXKEHHs OPraHU3MOB;
Ouosiornyeckoe 3HaueHne O0ecroioro
Pa3MHOKEHHUS.

Pasznmmuate criopy Kak
CTICIIUATIM3UPOBAHHYIO KIIETKY,
MpeIHA3HAUCHHYIO JUIsl 6€CIoIoro
Pa3MHOKEHHMS, U CTIOPHI OaKTEPHiA.
OOBACHATH MPEUMYILIECTBA ITOJIOBOTO
pa3sMHOXKEHHS HaJ| OECIIONBIM.
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PackpsiBaTh poJib KIIOHUPOBAHUS
B CEJIEKIIUM U CEIILCKOM XO3SIICTBE

10.2 | IlomoBoe 2 [TonoBoe pa3zmuoxenue. [lonoBbie KIETKH, PackpsiBaTh copepkaHre TEPMHUHOB U

Pa3sMHOXXEHHUE. niau rameThl. Meiio3. Ctagun meiiosa. IOHSATHI: Meli03, OMBAJICHTHI,

Meiios [ToBenenune xpomocom KPOCCUHI'OBED, UHTEPKUHE3, HE3aBUCUMOE
B Mero3e. Kpoccunrosep. pacrpeneseHie; KpOCCUHIOBED.
buonornuecknii CMbICII MeH03a U PaznuuaTe Ha n300paxkeHusx (cxemax,
I0JIOBOTO TTporiecca. Meno3 u ero TabJIMIaX) U MUKpOMNpenapaTax 3peibie
MECTO B )KU3HCHHOM ITUKIIC MOJIOBBIE KJIETKH MJIEKOITUTAIOIIMX U OpraHbl
OpraHU3MOB. Pa3MHOKEHUS BBICIIUX PACTEHUH.
JleMmoHCTpaLMH PackpeiBaTh CylIHOCTB MEHO03a,

Tabmuip! u cxembl: «Meito3y, XapaKTEpU30BaTh €ro OTACIbHBIC
«XpOMOCOMBD» CTaaun.

OnpenensiTe MECTO MeH03a

B )KM3HEHHBIX ITUKJIAX Pa3TUYHBIX
OpPraHUu3MOB.

OOBACHATH OMOJIOTUYECKHUI CMBICIT
KPOCCUHT'OBEpa, OMHICHIBATH €TO
MEXaHHU3M.

CpaBHUBATh MEH03 C MUTO30M;
pa3nuyarh OTJENbHbIE UX CTAAUH

Ha MHKpOTIpernapaTax u n300pakeHusIX
(cxemax, TabnuIax).

PackpriBaTh 3BOIONMOHHOE 3HAUCHUE
MOJIOBOTO PA3MHOXKEHHUSI OPraHU3MOB
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10.3 | 'amerorenes. [IpenzaponpimeBoe pazputue. ['amerorenes PackpsiBaTh conep:kaHle TEPMUHOB U
OO0pa3oBanue u y )KUBOTHBIX. [10JIOBBIE KeNe3bl. MIOHSITHI: TAMETOTEHE3, CIIEPMATOT€HE3,
pa3BHUTHE MOJIOBBIX OO0pa3oBaHue U pa3BUTHE TOJOBBIX KIETOK. OOreHe3, CEMEHHUKH, SIMYHUKHY,

KJIETOK Crnepmarorenes u oorenes. CtpoeHue CIIepMaTOrOHUH, CLIEPMATOLIUTHI,
MOJIOBBIX KJIETOK. OTUI00TBOPEHUE U CIepPMaTH/IbI, CIIEPMATO30M/Ibl, OOTOHHUH,
SMOPHOHAIBHOE Pa3BUTHUE KUBOTHBIX. OOILUTBI, TOJIIPHBIE TEJbIIA, SIMIEKIETKA,
Crnioco0BbI OTUIOIOTBOPEHMS : HAPYIKHOE, aKpocoMa.

BHyTpeHHee. [lapTeHorenes. [lepeuncnsaTh cTaaiuu raMeToreHes3a y
I[eMOHCTpaI[I/II/I KHUBOTHBIX.

Tabuwmiel U cxeMbl: «l aMeToreHes, OnuceIBaTh MPOLIECC FAMETONEHE3a U €T0
«CTpoeHue SHIEKISTKH 1 TIEPUO/IBI, CTPOCHHUE TIOJIOBBIX KIIETOK.
CIEpMaTO30Ma. Pasnnuath ocoOEHHOCTH CIICPMATOrcHE3a U
OobopynoBanue: CBETOBOM MUKPOCKOIT; oorene3a. ONUCHIBATH IIPOLECCHI
MUKPOIPENapaThl SUICKICTOK 1 OCEMEHEHHUS U OIJIOIOTBOPEHHUS, Pa3HbIE
CIIEPMATO30M1/10B. BAapHUAHTBI TAPTCHOICHE3a
JlaGopaTopuas pabora «3yyenue

CTPOEHHMS OJIOBBIX KJIETOK Ha FOTOBBIX

MUKpOIpenapaTax»

10.4 | UanuBupyanbHOE NupuBumyansHOE pa3BUTHE PackpriBaTh coqiepkaHie TEPMUHOB U
pa3BuUTHE OpPraHu3MOB (OHTOTEHE3). MOHATUI: OIIOAOTBOPEHHE, 3UTOTA,
OpraHU3MOB — OMOpHOJIOTHs — HayKa O Pa3BUTUU Osacromep, akpOCOMHasl peaKIys,
OHTOT€He3 opranu3MoB. Mopghozcenes — 00Ha u3 HPOHYKJIEYC, TapTEHOreHe3, SMOpPHOreHe3,

2/1A8HBIX NPOoOIeM IMOPUOIOUU.
Konyenyus mopgozenos u mooenu
mopgpoeenesa. Ctaauu >MOpHUOTEHE3a
YKUBOTHBIX (Ha IIPUMEPE JIATYILIKHN).

npobiienue, O1acTyna, MopyJsa, racTpyia,
HEWpysa, OpraHoreHe3, SKToepMa,
Me30/IepMa, YHTOJIEpMa, 1IEJIOM, HEPBHAs

TpyOKa,
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Hpo6nenue. Turbl 1poOiaeHwMs.
Jlemepmunuposannoe u
HedepMUHUposanHoe opooieHue.

bnacmyna, munvt 6nacmyn.

OcobeHHoCTH APOOICHUST MICKOTUTAIOIIHX.
3apoibIlleBbI€ JTUCTKU (TaCTPYIIALNS).
3akaika OpraHoB U TKaHEH U3
3apOoABIIIEBBIX JUCTKOB. B3auMHoe BiusHIE
YacTel Pa3BHBAIOIIETOCS 3apObIIIa
(oMOpuoHaNbHAs UHAYKIKA). 3aKIaKa TUiaHa
CTPOCHUSI )KHBOTHOTO KaK Pe3yJbTaT
HEPAPXUUECKUX B3aUMOJICHCTBUIN I'€HOB.
Bnusuue

Ha SMOpPUOHATIBHOE PA3BUTHE PA3TUYHBIX
(baKTOpOB OKpYKarOIIeH Cpeabl.
JdeMoHcTpauuu

Hoprper: X. [lIneman.

Tabuuib! u cxembl: «OCHOBHBIE CTAIUU
OHTOT'€HE3a.

OobopynoBanue: mojenb «l{ukn

Pa3BHUTHUS JIATYIIKHI»

XopAa, KuieyHast Tpyoka. Onpenensitb
SMOPHUOHABHBIN TIEPHON Pa3BUTHS
OpraHu3Ma U OIUCHIBATH OCHOBHBIE
3aKOHOMEPHOCTH APOOJICHUST — 00pa30BaHME
OJTHOCJIOMHOT'O 3apO/IblIlia — OJIACTYJIbI;
3aBUCHMOCTH X0J1a APOOIICHUS

OT KOJIMYECTBA JKEJITKA B SIMIICKIETKE;
racTPyJISLUIO U OPTaHOTE€HE3.

OOBscHATD dTarbl AU(p(HEPEeHINPOBKA TKAHEH,
00pa30BaHuUs OPraHOB U CHCTEM OPraHOB.
XapakTepr30BaTh PETYIALMIO
AMOPHUOHAIEHOTO Pa3BUTHS;

JIETEPMUHAIMIO U SMOPHOHAIBHYIO
WHIYKIMIO; TEHETUUECKUI KOHTPOITh
pa3BHUTHSL.

OO0O0CHOBBIBAaTh BPEIHOE BO3ICHCTBHE
Tab0AYHOTO JBIMA U AJIKOTOJIS Ha XOJT
IMOPUOHAIBHOTO U TOCTIMOPHOHAIIBHOTO
Pa3BHUTHSI OpraHM3Ma YelIoBEeKa

105

Poct u pa3zButue
JKUBOTHBIX

Poct 1 pa3BuTHE )KUBOTHBIX.
[TocToMOpHOHATBHBIN TIEPHUOI.
[Ipsimoe u HenmpsIMOe pa3BHUTHE.
PasButHe ¢ meramopdo3om

PackpsIBaTh coaepkaHlE TEPMUHOB U
HOHATHH: OHTOr€He3, MOCTAMOPHUOHAIBHOE
pasButue, Meramopgo3, IMUNHKA, POCT,
CTapeHue,
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y 6€CTI03BOHOYHBIX M TO3BOHOYHBIX
JKMBOTHBIX. brojorudeckoe 3HaueHUE
MPSMOT0 U HENPSIMOTO Pa3BUTHSA, UX
pacrpocTpaHeHue B npupoe. Tunsl pocrta
KUBOTHBIX. DAKTOPBI PETYIISILIUU POCTA
JKMBOTHBIX 1 yesioBeKa. Ctaanu
MOCTAIMOPHOHATILHOTO PA3BUTHS Y KHUBOTHBIX
u yenoBeka. [lepuoabl OHTOreHe3a uyenoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHUECKUE
npoueccsl. JlemoHcTpanuu

Tabmuiel 1 cxembl: «IIpsimoe u HenpsiMoe
pa3BuTue», «PazBuTue Manckoro xykay,
«Pa3Butne capaHumny,

«Pa3BuTHe JAryHIKN».

IIpakTnyeckas pabora

«BpIsIBIIEHHE TPU3HAKOB CXOJICTBA
3apoAbILIEH MO3BOHOYHBIX JKUBOTHBIX)

CMEpPTb.
XapakTepu3oBaTh MOCTIMOPHUOHATBHBIN
NEPUOJ] Pa3BUTHSI OPraHU3Ma U €r0 OCHOBHbIE
(bopMmBI.

XapakTepu30BaTh NPSMOE Pa3BUTHE U €T0
HEPUOJBI.

W3narate conepxanue Teopui

CTapeHMsl OPraHU3MOB.

OOBICHATH OMOTOTUYECKUM CMBICIT

pa3BuTus ¢ MeTaMop(ho3oM

10.6

Pa3smuoxenue u
pa3BUTHE PACTCHUIN

Pa3zMHOKEeHME U pa3BUTHE PACTCHUMN.
["amerodur u cnopodut. Meiio3 B
YKU3HEHHOM LIMKJIE pACTEHUM.
OO0pa3oBaHue crop B mpolecce Menosa.
l'amerorenes y pacteHuii.
OmIog0TBOPEHHE U Pa3BUTHE
PaCTUTENIBHBIX OPraHU3MOB. J[BOMHOE
OIIJIOZOTBOPEHHE Y IBETKOBBIX PACTECHUM.
OO0pa3oBaHue U pa3BUTHE

PackpsIBaTh conepkaHUE TEPMUHOB U
HOHSATHI: TaMeTOPUT, CIIOPODUT,
AHTEPUIMH, aPXETOHUH, 3aPOCTOK,
METracIopa, 3apOAbIILIEBbII MELIOK,
CHUHEPTUbl, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OIJIOZOTBOPEHHE, POCT, MEPUCTEMA,
KaMOM, TepUOIbl OHTOTEHE3a LIBETKOBBIX
pacTeHwuil.
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CEMEHH.
MexaHu3MBbl peryisiLy OHTOTeHe3a Yy
pacTeHMid U KUBOTHBIX.

JdeMoHcTpauuu

[optper: C. I'. HaBamuH.

Tabnuubl U cxeMbl: «JBoiHOE
OIJIOZIOTBOPEHHE Y IIBETKOBBIX
pactenuity, «CtpoeHue cemsiH
OJIHOJIOJIbHBIX U JIBY/I0JIBHBIX PaCTCHUID,
«KW3HEHHBIN LUK MOPCKOW KamyCThD»,
«Ku3zHeHHBIN MK MXay, «KU3HEeHHBIN
[UKJT TAnoOpOTHHUKAY, «OKU3HEHHBIIN UK
COCHBI».

JlaGopaTopnasi pabora
«CTpoeHHe OpraHOB Pa3MHOXKEHUS
BBICILIUX PACTEHUI»

XapakTepru3oBaTh 0COOEHHOCTH OECTIONOro
1 TIOJIOBOT'O Pa3MHOKEHUS IIBETKOBBIX
pacTeHMil.

Bbinensite 0c00EHHOCTH POTEKAHUS
raMeToreHesa y lIBETKOBBIX PACTEHUH.
OnuchIBaTh NMPOLECC JBOMHOTO
OIJIOZIOTBOPEHHMSI Y IBETKOBBIX PACTeHUMN U
OOBSICHATB €T0 MPEUMYIIECTBA TT0
CPaBHEHHIO

C OIUIOIOTBOPEHUEM Y CTIOPOBBIX U
TOJIOCEMEHHBIX

HNtoro yacoB no teme

8

11

Tema «I'eHeTuka — HayKa 0 HACJCJACTBCHHOCTH H USMCHYMBOCTH OPraHu3MoB»

111

Hcrtopus ctaHoBiIEHUS U
pa3BUTHS T€HETUKH Kak
HayKH

1

Hcrtopusi cTaHOBNIEHUS U Pa3BUTHSA
T€HETUKH KaK Hayku. PaGoThl

I'. Mengens, I'. ne @puza, T. Moprana.
Ponp oTeuecTBEHHBIX YUEHBIX B
pa3BUTHH FeHETHKU. PaboThHI

H.K. Konsiosa, H.I1. BaBuiosa,

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

PackpbiBaTh conep:kaHre TEPMUHOB U
MOHSITUI: TeHETUKA, TEH.
JleMOHCTpHpOBaTh 3HaHUSI UCTOPUU
BO3HMKHOBEHUS T€HETUKHU.
XapakTepu3oBaTh OCHOBHBIE ITAIIBI
pPa3BUTHSA T€HETUKU KaK HAyKH
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10.A. ®ununuenko, H.B. Tumogeena-
Pecosckoro.

JdeMoHcTpauuu

Ioptpetsl: I'. Mengens, I'.

e ®pus, T. Mopras,

H. K. Konsios, H. W. BaBunos, A.
H. benozepckuid,

I'. 1. Kapneuenko, IO.

A. OunuirgeHko,

H. B. Tumodeer-Pecockmii

11.2 | OcHOBHBIC TOHATHSI U
CHMBOJIBI T€HETHKHU

OCHOBHBIE T€HETUYECKHE MTOHATUS U
CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJlJICJIbHBIC TE€HBI, aJIbTEPHATUBHBIC NIPU3HAKH,
JIOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3UI0Ta, T€TEPO3UroTa, YNCTAs! JINHU,
ruOpunpl, reotur, ¢peHorur. OCHOBHbIE
METO/Ibl T€HETUKU: THOPUI0JIOTUUECKUA,
IUTOJOTUYECKUH, MOJIEKYJISIPHO-
TE€HETUYECKUH.

JdeMoHcTpauuu

Ta0munel: «MeToabl FeHETUKI,

«CXeMBI CKpPEIIUBAHUSY.

JlaGopaTopHasi paGora

«Jlpo3oduna kKak 0OBEKT FeHETUYECKUX
UCCIICIOBAHUID)

PackpriBaTh conepikaHne TEPMHUHOB U
MMOHSTHM: HACICACTBCHHOCTb,
HacJIeJ0BaHUe, N3MEHUNBOCTD, TSHOTHII,
(heHoTHUIl, TEHOM, JIOKYC,

XPOMOCOMBI, aJIJIeNIbHBIC TeHBI (AN ),
aJbTEPHATHUBHBIC IPU3HAKH, TOMO3HUTOTA,
reTepO3UroTa, JJOMUHAHTHBIN NMPU3HAK,
PELECCUBHBIN MPU3HAK, YACTAS JTUHUS,
THOPUIBL.

ITonmp30BaThCS TEHETUUCCKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM JJIs1
3aMKMCU CXEM CKPEILMBaHUs

Hroro yacoBm 0 Teme
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12 Tema «3aK0HOMEPHOCTH HACJIEACTBEHHOCTID)

12.1 | 3aKOHOMEPHOCTH 2 MonorubpunHoe CKpemiMBaHHue. PackpriBaTh conepikanne TEPMUHOB U
HAaCJIeIOBaHUsA [IepBbiit 3aKkoH MeHaens — 3aK0H MOHSITHIT: MOHOTUOPUIHOE CKPELTUBAHHE,
MIPU3HAKOB. eanHo00pa3usi THOPHUIIOB IEPBOTO YHCTOTA FraMeT, JOMUHUPOBAHUE,
Monorubpunnoe nokoseHus. [lpaBuio ToMUHUPOBaHMSL. paclierieHue IpU3HaKoB.

CKpEIMBaHUE Bropoit 3axkon Mennens — 3aKkoH OnuceIBaTh OMBITH I. MeHens
pacIlCIVICHUA IPU3HAKOB. 10 U3YYEHUIO HACIECIOBAHUSA OJHOU I1apbl
L{uTONOrNYECKNEe OCHOBBI IIPU3HAKOB Y ropoxa noceBHoro. IIpuBoauts
MOHOTHOPHIHOTO CKPCIIHBAHFLS. (hopMyITMPOBKHM TIEPBOTO U BTOPOTO 3aKOHOB
I'nnoresa 4UCTOTHI ramer. I'. Mennens (3akoHa €IMHO00pa3us
JAemoncTpannu rUOPHUIOB MEPBOTO MOKOJICHUS, 3aKOH
Hoptper: I'. Menzeins. pacierieH!s] TPU3HAKOB) U OOBSICHATH UX
Tabmuiel 1 cxembl: «IlepBblii U BTOpoit [IUTOJIOTHYECKHE OCHOBBIL
3aKoHbI MeHziensn». CocTaBisITh CXeMbl MOHOTHOPHTHOTO
OGopyroBanue: MOJCIb IS CKpEIUBAHMA U pPelIaTh FTeHETUUECKUE
AEMOHCTPALIMHN 3aKOHOB 3a/1ayy Ha MOHOTHOPHIHOE CKpPEIIMBaHUE
eAMHO00pa3usi THOPHUIOB MEPBOTO TOKOJICHUS
U PaCIICIUICHUS] IPU3HAKOB; CBETOBOI
MHUKPOCKOII, MUKpOIpenapar:

«Jlpo3oduna.

I[IpakTnueckas padora «3yuenue
pe3yabTaTOB MOHOTUOPUIHOTO
CKpEIIMBAaHUS Y APO30(DUITB»

12.2 | AHanuzupyrouee 1 AHanuzupylouiee CKpenBaHue. PackpbiBaTh conepkaHle TEPMUHOB U
CKpelLIBaHUE. [IpomexyTouHbIi XapakTep MOHSTUIN: aHAIM3UPYIOLIEE CKPEILMBAaHUE,
Henonnoe HaciefoBanus. Paciennenne HEIOJIHOE JOMHHHUPOBAHME,
JIOMUHHUPOBaHNE NPU3HAKOB IIPU HETIOJTHOM KOJIOMUHHMPOBAHUE.
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JOMHWHHUPOBAHHWHU.

JdeMoHcTpauuu

TaOnuIlbl ¥ CXEMBI: «AHATM3UPYIOIIEe
cKpemuBaHue», «Henonxoe

CoCTaBIsATh CXEMBI AHAJIM3UPYIOLICTO
CKpCIIMBaHUA U peIIaTh 'CHCTUYCCKHUC
3ala4 Ha aHAJIM3UPYIOLICC CKPCIIMBAHUC U
HCIIOJIHOC NTOMHWHHPOBAHUC

JOMHUHHPOBAHUE)
12.3 | durubpunnoe JurubpuaHoe ckpernmBanue. TpeTuil 3aKoH PackpbiBaTh conep:kaHre TEPMUHOB U
CKpeLBaHKe Menzens — 3aKOH HE3aBUCUMOTO TIOHSITUIN: JUTHOPUHOE CKPEIIHBAHHE,
HaCJIeJOBaHUsI PU3HAKOB. (heHOTUTTNYECKUIA paIuKal.
[uTomornyeckue OCHOBBI OmuceiBaTe oOnbBITEI 1. MeHgensa 1o
JTUTHOPUTHOTO CKPEIITHBAHNSI. U3yYEHHUIO HAclel0BaHWs JABYX MHap
JleMoHCTpanun IPU3HAKOB y TOPOXa ITOCEBHOTO.
Hoprper: I'. Menpens. [IpuBoaUTH OPMYIUPOBKY TPETHETO
Tabauiel U cxembl: «TpeTuit 3aKoH 3akoHa ['. Menzens (3akoHa HE3aBUCHMOTO
Menpens». HACJICIOBAHMS TIPU3HAKOB) U OOBSICHSTH
O0opynoBanme: Mozienb s €ro LUTOJIOTUYECKUE OCHOBBI.
JIEMOHCTPAIMY 3aKOHA [IpuMeHsATh MaTEMAaTUYECKUH PACUET C
HE3aBHCHUMOTI'0 HACJIeI0BaHUs MOMOIIBIO (PEHOTHITNYECKOTO PauKaia 1
MIPU3HAKOB; CBETOBON MHUKPOCKOIT; METO/A MEPEMHOKEHUS BEPOSATHOCTEN
MUKponpemnapaT «/Ipo3zodumna. BapHUaHTOB PACUICIUICHUS IPU3HAKOB Y
IpakTHyeckas paboTa MIOTOMKOB 110 (DEHOTHUITY U TEHOTHUITY.
«/3yueHne pe3yiIbTaToB CocTaBisTh CXeMbl TUTHOPUIHOTO
JMTHGPHIHOTO CKPELUBAHMS Y CKpEIIMBAHUS U PEIIATh FT€HETUYECKUE
JPO30(HIBD 3aJaud Ha TUTHOPHUIHOE CKpElMBaHKe
12.4 | CuennieHHoe CueruieHHOE Hacjel0BaHUE IPU3HAKOB. PackppiBaTh cozmepxkaHUE TEPMUHOB U
HaCJIeJJOBaHUE Pa6oter T. Moprana. CuennieHHoe MOHSATUN:  CLEIJIEHHOE  HAacJelI0BaHUE,
MIPU3HAKOB. HacJiel0BaHHEe T€HOB, HapyIICHHE HapyIICHUS CIECTUICHUS TEHOB,
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XpOMOCOMHaﬂ TCOpUA
HaCJICACTBEHHOCTH

CUEIUICHUSI MEKy TeHaMHU.
XPpOMOCOMHasI TEOPHS
HACJIEJICTBEHHOCTH.
JdeMoHcTpanuu

Iloptper: T. Mopras.

Tabmutel u cxembl: «CleTuiIeHHOEe
HacJleJOBaHUE MMPU3HAKOB

y Ap030(HITBDY.

OobopynoBanmne: MoJieb

JUIsl IEMOHCTPAILUU CLIETIIEHHOTO
HaCJICJIOBaHMsI IPU3HAKOB.

KpPOCCHHTOBEp, peKOMOMHAIINS T€HOB,
TEHETUYECKUE KapThl, MOPTraHua.
[TpuBoauTH HOPMYITHPOBKU 3aKOHOB
Moprana (3akoHa CUEIIIEHHOTO
HaCJICJIOBaHMsI TEHOB M 3aKOHA HapYIICHHS
CIETUICHHUSI MEXKy TeHaMH) U OOBSICHATH UX
LIUTOJIOTHYECKHE OCHOBBI.

[TepeuncnsiTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOM T€OPUH HACIICACTBEHHOCTH.
Pemate reHeTHYECKHE 3aaUl

Ha CILIETUICHHOE HacJIeI0BaHUE I'SHOB U
HapYIICHHUE CUETICHUST MEXTy TeHaMU

125

I'eneTuka nona

I'eneTuka nona. XpoMOCOMHBIN
MEXaHU3M OIIpEIENICHUS T0J1a. AyTOCOMBI
Y TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN
Y reTeporaMeTHsId 1oil. I'eneTnueckas
CTPYKTYpa MOJIOBBIX XPOMOCOM.
HacnenoBanue npusHakoB, CHEIUIEHHBIX C
HIOJIOM.

JdeMoHcTpauuu

Tabumubl U cxeMbl: «['eHeTHKa Imoay,
«Kapuotun venoseka», «Kapuorun
npo3oduisl», «KapruoTun NTULbD

PackpriBaTh conepikaHne TEPMHUHOB U
MOHSITUI: aYyTOCOMBI, MOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBIN MOJI, TE€TEPOraMeTHBIN MO.
OOBACHATH XPOMOCOMHBIH MEXaHU3M
oIpezieNIeHus 1oJla y OpraHU3MOB.
[TpuBOIUTE IPUMEPHI HACTICTOBAHUS
MPU3HAKOB, CIICTUICHHBIX C MTOJIOM.
CocCTaBIATh CXEMBbI CKPEIIMBAHUS M PEIIaTh
FeHETUYCSCKUE 3aau Ha HacJICIOBaHUC
MPU3HAKOB, CLIETVICHHBIX C MOJIOM.
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[IprBOIUTE IPHMEPBI TEHETHUECKUX
3abosieBaHUN U 1e(EeKTOB

y OPTaHU3MOB, CBS3aHHBIX C ITOJIOBBIMH
XpOMOCOMaMH

12.6 | I'enotum kak
IIeJIOCTHAS CHCTEMa

I'eHoTun kak 1enocTHasi CUCTEMA.
[InefioTponus — MHOKECTBEHHOE
JIeicTBre reHa. MHOKeCTBEHHBIN
ajienu3M. B3aumogaeincTeue
HeaJlJICJIbHBIX TC€HOB.
KommuiemenTtapHocTs. Dnucras.
[Tomumepus.

I'eneT4eCcKU KOHTPOJIb PA3BUTUSA
pacTeHUl, )KMBOTHBIX M YEJIOBEKA, a TAKXKeE
(U3HOIOTMYECKUX MPOIECCOB, TIOBEIACHUS U
KOTHUTUBHBIX QyHKIUH. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3MBI
B3aMMOJCHCTBUS «XO35IUH — Mapa3uT» U
«X035MH — MUKPOOHOM.

I'eHeTnueckue acieKTbl KOHTPOJIA U
M3MCHEHHUS HACJICACTBEHHOM
UH(POPMAIINY B TIOKOJICHUSIX KIICTOK H
OpraHU3MOB.

JdeMoHCcTpanuu

Ta0auikl U cxeMbl: «MHOKECTBEHHBIH
ajuien3My; «B3anMoaeicTBHE TEHOBY

PackpbiBaTh conep:kaHie TEPMUHOB U
MOHATUI: MHOKECTBEHHOE JICICTBUE T€HA
(rutetoTpornusi), KOMIUIEMEHTapPHOCTD,
3IMCTa3, MOJUMEPHUS.

Onpenensite GopMbI B3aUMOICHCTBHUS
AJIETBHBIX U HEAJUIEJIHHBIX TEHOB.
[IpuBOIUTH IPUMEPHI IIICHOTPOITHOTO
JIEUCTBHUS T€HOB.

Pewiate reneTnueckue 3aaauun

Ha B3aWMO/IEVCTBHE HEAJUIEIbHBIX
TEHOB

Htoro yacos mo teme

10




69

13 Tema «3aKoHOMEepPHOCTH H3MEHYHUBOCTH
13.1 | U3menuuBocTh 1 B3aumopeiicTBrue reHOTHIIa U CPeabl IIPU PackppiBaTh conepkaHne TEPMUHOB U
IIPU3HAKOB. Buasl dopmupoBaHum peHortumna. MOHSITUI: N3MEHYUBOCTb,
U3MEHYNBOCTH N3menunBocTh npusHakoB. KauecTBeHHbIE 1 HEHACJICICTBEHHAsl N3MEHYUBOCTb,
KOJINYECTBEHHBIE NIPU3HAKU. Bubl HacJIe/ICTBEHHAs N3MEHUYUBOCTb.
W3MEHYMBOCTH: HEHACIICICTBEHHASA U CpaBHMBATh HEHACIIECTBEHHYIO
HacjeicTBeHHas. [leMoHCTpanuu M3MEHYMBOCTbH C HACJIEICTBEHHOM.
TaOnuiiel U cxeMbl: «Bus [IpuBoAUTE IPUMEPHI KAUECTBEHHBIX U
U3MEHYHUBOCTUY. KOJINYECTBEHHBIX IPU3HAKOB OPraHU3MOB,
Oo0opynoBaHme: )XUBbIE U repOapHbIE MPOSIBJICHUI
9K3EMIUIIPBl KOMHATHBIX PACTCHUM; y OpraHU3MOB HEHACIIEICTBEHHON U
pucyHkH (poTorpadum) KHUBOTHBIX HACJIEICTBEHHON U3MEHUYUBOCTH
C pa3IMYHBIMU BUJAAMH U3MEHYUBOCTH
13.2 | Moaudukaunonnas 2 MoaudukanroHHas ©3MEHYMBOCTh. Poib PackpsIBaTh coaepkaHUe TEPMUHOB U
U3MEHYHUBOCTb cpenbl B GOPMHUPOBAHNUT MOHATUI: MOTU(DUKALMOHHAS, WU

MOIU(PHUKAIMOHHOW W3MEHUYNBOCTH.
Hopwma peakuuu npusHaka.
BapunanuoHHbI pa 1 BapHallMOHHAs
kpuBas (B. Moranncen). CBoiicTBa
MOJIU(PUKALIMOHHON U3MEHUYUBOCTH.
JdeMoHcTpanuu

TaGnuLbl ¥ CXEMBIL:

«MoudukamoHHas U3MEHUYHBOCTDY.
OOopynoBaHue: )XUBbIE U TepOapHbIe
AK3EMILISIPhl KOMHATHBIX PACTCHUIA,
pucyHku (portorpadun) ;KUBOTHBIX

(beHoTHINYECKasi, I3MEHYHBOCTb,
BapHUaHTa, BApUALIMOHHBIN PsIII,
BapHAllMOHHAs KpUBas, HOpMa PEaKIUU
IIPU3HAKA,

Mo HUKAITHH.

XapakTepu3oBaTh CBONMCTBA
MOJU(PUKALIMOHHON U3MEHYHUBOCTH.
Iloka3bIBaTh POJIb YCIOBUM BHEIIHEH CPE/bI
B Pa3BUTUH MOAU(UKALIMOHHOMN
W3MEHYUBOCTH Y OPraHU3MOB.

CrpouTh BapHallMOHHBIE PSABI U
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C IpUMepaMH MOIU(UKAITIOHHOMN
M3MEHYMBOCTH.

JlaGopaTopnas padora
«MccnenoBanure 3aKOHOMEPHOCTEN
MOJIU(PHUKALMOHHOW N3MEHUHUBOCTH.
[TocTpoeHne BapHallMOHHOTO Psifa U
BapUALMOHHOU KPUBOW»

rpaduK KpUBOW HOPMBI PEaKLIUU
NPU3HAKOB Y Pa3JINYHBIX OPIraHU3MOB

13.3 | I'eHoTHIIMYECKas I'enoTnnuueckast n3mMeH4YNBOCTh. CBOMCTBA PackpbiBaTh conep:kaHie TEPMUHOB U
H3MEHYMBOCTb. TE€HOTHIINYECKON M3MEHUYMBOCTH. Buabl MOHSTHHI: KOMOMHATHUBHAS U3MEHYUBOCTD,
KombOunaTusHast T€HOTHUITMYECKOH M3MEHYHNBOCTH: MYTaI[MOHHAs] H3MEHYUBOCTH, KOMOWHAITHH,
H3MEHYNBOCTD KOMOWHATHUBHAsI, MyTallHOHHASI. MyTalUU. XapaKTepHU30BaTh CBOMCTBA

KombOunatuBHast ”3AMEHYHUBOCTE. MeHo3 1 T€HOTUITNYECKON M3MEHINBOCTH.

II0JIOBOM IIPOLIECC — OCHOBA OnuceiBaTh MEHMO3 U TOJIOBOW IPOLIECC KaK
KOMOMHATUBHON N3MEHUYHBOCTH. OCHOBY MIPOSIBJICHUSI y OpraHu3MOB
Poiib KOMOHMHATHBHON U3MEHYMBOCTH B KOMOHMHATUBHON U3MEHYMBOCTH.

CO3/IaHUH T€HETUYECKOTO Pa3HOOOpa3us B [Toka3biBaTh Ha KOHKPETHBIX IPUMEPAX POJIb
Mpeeiax OJHOr0 BHJIA. KOMOMHATUBHON M3MEHYNBOCTH
I[eMOHCTpalII/IH B CO34aHHUU I'€HECTHUYCCKOI'O pa3H006pa3I/I$1
Ta0auik! U cxeMbl: «KoMOMHATUBHAS OpraHu3MOB B MpEC/Iax OAHOTO BUAA.
M3MEHYUBOCTEY, «Meiio3, CpaBHMBATH I€HOTUITHYCCKYIO
«OII0I0TBOPECHHEY W3MEHYUBOCTh ¢ MOAU(PUKAIIMOHHON

13.4 | MyranmonHas MyTanoHHasi U3MEHUYUBOCTh. Buibl PackpsiBaTh copepkaHre TEPMUHOB U
H3MEHUYHUBOCTb. MyTalii: TEHHBIE, XPOMOCOMHBIE, MOHATHIL: MyTallMl, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHomHuble. CIIOHTaHHBIE U niepecTpOrKH (abeppannu), TOTUILION NS,
MYTalMOHHOTO VMHIYLIUPOBAHHBIE MyTallUH. SnepHbIC AHEYIUIOUIUS, MYTaHT,
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mporiecca.
DnureHeTukKa

Y IUTOIUIa3MaTUYECKUE MYTaIUH.
ComaTHhueckye 1 MoJIOBbIE MYTALHH.
[TpuynHbI BOBHUKHOBEHHUS MYTalIUA.
MyrtareHsl 1 UX BIMSIHUE

Ha  OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO  Tpolecca.  3aKOH
TOMOJIOTHYECKUX PSIIOB

B HacJIeICTBeHHOM m3MeHunBocTH (H.I.
Basunos). BHesiiepHas U3MEHYMBOCTD U
HACJIEZICTBEHHOCTb. Jnucenemura u
INUSEHOMUKA,

POJIb dINUEHeMUYeCKUX (pakmopos 6
HACe008anUul U U3MEHYUBOCTIU
Genomunuueckux NPU3HAaKos

Y Op2aHu3Moa.

JdeMoHcTpauuu

[optpetsl: I'. [le ®pus, B. Moranncen, H. U.
Basuios.

Tabymis!l 1 cxeMbl: «[ €eHeTHUECKHE
3a0oseBaHus YeIoBeKay», « Busl
MyTaLumn».

Oo6opynoBaHme: )XUBbIC U TepOapHbBIC
HK3EMILISIPhl KOMHATHBIX PACTCHUN;
pucyHku (portorpadun) >KMBOTHBIX

C Pa3JIMYHBIMU BUJIAMU

W3MEHYHUBOCTH.

MyTareHsl.
[IpuBOoaUTE IPUMEPHI MyTaLIUN,
BCTPEUAIOLIUXCS Y Pa3HBIX OPraHU3MOB.
Knaccudunmposars Myranuu mno
Pa3HBIM OCHOBAHMSIM.

PaznuuaTe Ha M300pakeHusX (cxemax,
Ta0NMIax) FeHHbIe MyTallui, XPOMOCOMHBIE
NEPECTPOMKH Pa3HbIX BUJOB: JACNEINH,
JTYTUTUKALIMY, TPAHCIOKALUU, HUHBEPCHUU;
T€HOMHBIE MYTallUH.

CpaBHHBATh MEXKy COOOM MyTalluu
pa3HbIX BUJOB.

XapakTepu3oBaTh CBOMCTBA
MYTal[MOHHOW U3MEHYMBOCTH.
Ha3sIBaTh Ipu4MHBI MyTalINH,
BBISIBJIATH UICTOUHUKHU (PaKTOPOB-
MYTareHOB B OKPY’KaloIlEh cpese
(KOCBEHHO).

[TpuBOAUTH GOPMYITHPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAJOB U
HACJICCTBEHHOW U3MEHUYUBOCTH

H. 1. BaBuioBa u 060CHOBBIBATH €0
3HAaYeHHE JUIs IPAKTUKH CEIbCKOTIO
XO0351MCTBA




72

IIpakTHyeckas padora
«MyTaruu y 1po30¢huisl (Ha TOTOBBIX
MHKpOIIpenapaTax)»

HUtoroyacoBm O TeMe

14 Tema «['eHeTHKA YeJI0BEKa»

14.1 | I'eHeTHKa JeoBeKa.
MeToabl MEeTUITMHCKON
T'€HETUKH

KapI/IOTI/IH YCIO0BCKaA. MG)KIIYHaPOI[HaSI

IporpamMma HUCCJIICAOBaHUA I'CHOMaA 4YCJIOBCKA.

Mertoabl U3y4eHHUs: FTEHETUKH YEJIOBEKa:
reHeajoru4ecKuii, OJIM3HEIOBEIN,
UTOT€HETUYECKUN, TOMYIISIITUOHHO-
CTaTUCTUYECKUN, MOJIEKYJISIPHO-
TeHETHYCCKUH.

CoBpeMeHHOE OTpe/iesIeHUE TeHOTUA!
MOJITHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUITUPOBAHUE, B TOM YUCIIE

¢ nomoiso IIP-ananu3a.
HacnencteeHnHnie 3a00jieBaHKs YeIOBEKa.
I'eHHbBIC 1 XPOMOCOMHBIE OOJIE3HH
yenoBeka. bonesnu

C HACJICJICTBCHHOM
MPEIPACTIONOKEHHOCTHI0. 3HAUCHHE
MEIHUITUHCKOM T'eHETHKHI

B IIPEJIOTBPALLEHUU U JICUCHUN
reHeTUYECKUX 3a00JeBaHul Yea0BeKa.
Meauko-reHeTHUeCKOe KOHCYJIbTUPOBAHHUE.
CtBoJIOBBIC KIETKH. [loHATHE
«T€HETHYECKOTO

PackpsiBaTh coniep:kaHie TEPMUHOB U
MOHSTHI: CCKBCHHUPOBAHHE, KapTa XPOMOCOMBI,
poOaH/I, HACJIEACTBEHHBIC OOJIe3HU
(MOHOT€HHBIE, MTOJUTeHHbIE, TEHHbIE,
XPOMOCOMHBIE), MEJTUKO- TEHETHYECKOE
KOHCYJIBTUPOBAaHME, AOPOJIOBAs TUArHOCTHKA,
amMHHOICHTEe3. [lepedncisTh 0COOCHHOCTH
U3yUYCHHS] TCHETHKH YEJIOBEKA U METO IbI
MEIUIIMHCKON TeHETHUKH.

XapakTepu30BaTh METOBI U3yUCHHUS
TeHETUKH YelloBeKa (TeHealIor HueCKui,
OJIM3HEIOBBIN, IUTOT€HESTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHH,
MOMYJIALMOHHO-CTATUCTUYECKUN ).
OnwuceIBaTh [ENH, 33/1a91 M JIOCTIKEHUS
MEXIYHApOAHOU IporpaMmsl «I'eHoM
yenoBeka». PaznuuaTth Ha M300paskeHUsIX
(cxemax, TabaUIAX) KapThl XPOMOCOM
(reHeTHueckue, GU3NIECKUE, CHKBEHCOBBIE).




73

rpy3a». DTUYECKHE aCHEeKThl HCCIIEA0BaHUN
B 00J1aCTH PEIaKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOphl MOBBIICHHON
YYBCTBUTEJILHOCTH YEJIOBEKA

K (PU3UUECKOMY H XUMHYECKOMY
3arps3HEHUIO OKPYXKAIOLIEH CPEIbI.
I'eneTnueckast npeapacoIoKEHHOCTh
YEJI0OBEKA K I1aTOJIOTUSM.

JeMoHCcTpanun

Tabmuip! u cxembl: «KaproTum 4enoBexay,
«MeTtoabl U3y4eHHUsI TEHETUKHU YEIIOBEKAY,
«["eHeTnueckue 3a00I€BaHUS YETOBEKAY.

IIpakTuyeckas padora
«CocTaBieHHE U aHAIU3 POAOCIOBHON»

OnuceIBaTh METOBI COBPEMEHHOTO
ofpezieNieHUs] TeHOTUIIa OpraHu3Ma:
MOJJTHOTEHOMHOE CEKBEHUPOBaHHUE,
T€HOTUITUPOBAHUE, B TOM YHUCJIIE

¢ nomotpsio IIP-ananu3a.
XapakTepu30BaTh HACIIEICTBEHHbIE
3a00JIeBaHMs YeJIOBeEKa U 3a00J1e€BaHus C
HACJIEJICTBEHHOU MPepacIioioKEHHOCTHIO.
CpaBHUBATH T€HHBIE, XPOMOCOMHBIE

00JIC3HH YeJIOBEKA U OOJIC3HH

C HACJICZICTBEHHOMN IMPEIPacoioKEHHOCTHIO.
VYcTanaBnuBaTh B3aUMOCBSI3b MEXKY
HACJICJICTBCHHBIMM 3a00JIEBAHUSIMM YeJIOBEKa
1 UX TeHEeTHYeCKOH 0cHOBOM. OOOCHOBBLIBATH
3HaYEeHUE MEIUKO- T€HETHYECKOTO

KOHCYJIbTUPOBAHUS
B MPEJOTBPAIICHUH U JICYCHUH
HACJIEICTBEHHBIX 3a00JIeBaHUI
yeJIoBeKa

Htoro yacoB o teMe

15

Tema «Cesiek1usi OpraHu3MoB»

151

OCHOBHBIE TOHATHSA
CEJIEKLIU

JloMecTHUKaILIMS U CEJIEKIIHSL.
3apoxIeHHEe CEICKIIUU 1
noMmectukanuu. Yuenune H.U.
Basunosa o LlenTpax

PackpbiBaTh cosiepskaHre OCHOBHBIX
MOHSATHUH: CEJICKILIMS, IOMECTHUKALIHS,
MIPUMUTHBHAS CEJICKITUs, KOMOWHATHUBHAS
CEJIEKIIHSI, COpT,
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HPOUCXOXKICHUS U MHOr000pasus
KYJIbTYPHBIX pacTeHul. Poib cenekiyu B
CO3/IaHUH COPTOB PACTEHHUN U MOPOJL
AKUBOTHBIX. COPT, HOPOAA, IITAMM.
3aKOH TOMOJIOTHYECKUX PSI/IOB

B HACJEACTBEHHOM n3mMeHunBocTy H.M.
Basuioga, ero 3HaueHue

JUTSL CETICKIIMOHHON PabOTHI.
JdemoncTpauuu

Ioptpetsr: H. N. BaBuios,

N. B. Muuypumn, I'. JI. Kapnieuenko, I1. IL
Jlykbsanenko, b. JI. Acraypos.
Tabmuitel 1 cxembl: «L{eHTpBI
MIPOUCXOXKICHHUS 1 MHOTO00pa3us
KYJIbTYPHBIX paCTEHUI», «3aKOH
TOMOJIOTHUYECKUX PSZIOB

B HACJIEZICTBEHHON M3MEHYUBOCTH.
JlaboparopHas padora

«3yueHue COpToB KYIbTYPHBIX
pacTeHuii U MopoJi JOMAIIHUX
KUBOTHBIX)

opoja, ITaAMM.
[TepeuncnsaTe OCHOBHBIE ATANbl PA3BUTHSA
CEJIeKLIMHU KaK IpOoLIecca U HaYKH.
XapakTepu3oBats cogepkanne yaenus H. W.
Basuiiosa o LlenTpax npoUCXOKACHUS U
MHOT000pa3ust KyJbTypHBIX PAaCTEHUH.
IlokasbiBaTh LIeHTpBI IPOUCXOXKICHUS U
MHOT000pa3us KyIbTYPHBIX PACTCHHI U
LleHTpBl JOMECTUKAITUHU JTOMAITHUX >KUBOTHBIX
Ha KapTe MHpa, CBSA3bIBAThH

HX MECTOTOJIOKEHHUE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIITNX

[ABWJIN3ALIUHN.

CpaBHMBATH COPT, OPOY, IITAMM C
BUJAMU-POJIUYAMHU.

OOO0CHOBBIBATh 3HAUEHHUE 3aKOHA
TOMOJIOTMUYECKUX PSJIOB B

HACJIEJICTBEHHOW N3MEHUYMBOCTH

H. U. BaBunoBa nis ceneKiMOHHON

paboTHI.

OnuckIBaTh MEPCHEKTUBBI IOMECTUKAIIMH U
CO3/IaHHE HOBBIX COPTOB KYJbTYPHBIX
paCTEeHHIA, TTOPOJT JOMAIITHHUX KUBOTHBIX U
HITAMMOB MUKPOOPTraHU3MOB
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15.2

MeToabl CENEKIIMOHHON
pabotsl. CoxpaHeHue,
W3Y4YCHHE U
HCTIOTH30BaHNE
T€HETHYECKUX PECYPCOB

MeTo/1b1 CeNneKIIMOHHOM paboThI.
HckyccTBeHHBIH 0TOOP: MACCOBBIN U
WHIVBUYaJIbHBIA. DTarbl
KOMOWHAIIMOHHOM CENeKIINH.
HcnbiTanue nmpousBoguTeNnei

1o nMoToMcTBy. OTOOp MO T€HOTUITY C
HIOMOIIBIO OLIEHKU (DEHOTHUINA MMOTOMCTBA
1 0TOOP 110 TEHOTHUITY

¢ nomotupto aHamsa J{HK. MckyccrBenHblit
MYTareHe3 Kak MEeTOJ| CEJIEKIIMOHHOU
paboTHI.

PagnanuoHHBIN 1 XUMHUYECKUH
MyTareHe3 Kak HCTOYHUK MyTaluil y
KYJIBTYPHBIX )OPM OpPraHU3MOB.
Hcnonp30BaHre TEHOMHOTO
pEeNaKTUPOBAaHUS U METOJIOB
pexomOunanTHbIX JIHK mis momyueHus
HCXOJIHOTO MaTepuasa JUis CeIeKIUH.
[lomyuenne MoaUIIIONI0B.
BuyrpusunoBas rubpuauzanusi.
bnu3kopocTBEHHOE CKpeLMBaHUE, WIN
nHOpuauHT. HepoacTBenHoe
CKpelLMBaHKe, WIN ayTOPUUHT.
I'erepo3uc u ero npUYUHEI.
Hcnone30BaHne reTepo3nca B
cenexuuu. OtnanéHHas

rudpuamzanys. [Ipeononenue

PackpbiBaTh conepkaHle TEPMUHOB U
HOHSTHI: HCKYCCTBEHHBII 0TOOD,
NIPOU3BOJUTEIHN, IKCTEPHED,
OJIM3KOPO/ICTBEHHOE CKPELIUBAHNE, WU
WHOPUIMHT, HEPOJICTBEHHOE CKpEIIBAHUE,
WIN ayTOPUUHT, YUCTas JINHUS, TeTEPO3UC
(rubpumHas cuia), TeHOMHOE
peoaKTUPOBAHUE, UCKYCCTBEHHBIN MyTareHes,
(akTOpBI- MyTareHsbl, MOJUIJIOU/IbI,
oTAanéHHas rudpuan3aIusi, CCKBEHUPOBAHHE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJIEKLIUU PACTEHUH U )KUBOTHBIX:
HCKYCCTBEHHBIH OTOOp M THOPUIU3AIIHIO.
CpaBHMBAaTh MacCOBBII UICKYCCTBEHHBII OTOOD
C MHAUBUYaJbHbIM, IOKA3bIBATh UX 3HAUCHHE
JUISL CENIEKLIUU

KYJIBTYPHBIX PACTEHUH U TOMALTHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
OTIANEHHON THOPUAN3AIINN B CEICKITHH.
OnuceiBats onwiT I'. JI. Kapnieuenko mno
NPEOI0JICHHUIO OECTIONUS MEKBUIOBBIX
rUOpUIOB.

Paznuuate Ha 300pakeHusX (cxemax,
TaOJIMIAX) Y OTIEIbHBIX
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Oecruioans MEeXBHUIOBBIX THOPHUIIOB.
JIOCTHKEHHUS CeNIEKIUU PaCTEHUN U
KUBOTHBIX. «3e16Has pesonoyusy.
CoxpaHeHue U N3y4EeHUE FeHETUUECKUX
PECYpCOB KYIbTYPHBIX PACTEHUH U UX JAUKUX
poauyei s Co3JaHus HOBBIX COPTOB U
TUOPUIIOB CENTbCKOXO3SHCTBEHHBIX KYIBTYD.
H3yuenue, coxpanenue u ynpasnenue
2eHemUYeCKUMU pecypcamu
CeNbCKOXO3ANUCMBEHHBIX U NPOMBICIOBLIX
HCUBOMHDBIX 8 YENAX YIYUUEHUs]
Cyuecmsyowux 1 cO30aHus Ho8blx Hopoo,
JIUHULL U KPOCCO8, 8 MOM YUCTe C
HPUMEHEHUEM COBPEMEHHBIX MeMO008
HAYYHBIX UCCIe008AHULL, Nepedosblx uoell u
NEePCHEeKMUBHbIX MEXHOI02UII.
JleMoHCcTpanun

[optpetsl: H. W. BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenko, H.
bopnoyr, /1. K. benses.

Tabmuiel 1 cxeMbl: «MeToabI

cenekuumny, «OtaanéHHas

rudpunuzanusy», «MyrareHes».
Jlaboparopnas padora

«3yueHue MeTo10B CENEKLIMU

npecTaBUTeNiell KOHKPETHOTO copTa 1
MOPO/JIbI XO3SMCTBEHHO LIEHHbIE TIPU3HAKH,
HEOOXO/ITUMBIE YEJIOBEKY.
XapakTepHu30BaTh POJb CEJIEKIIUU

B 00ecreyeHn! PO I0BOIBCTBEHHOM
0€30I1aCHOCTH YEJIOBEUECTBA.

[IpuBOIUTH KOHKPETHBIE IPUMEPHI
JOCTUKEHHUN CeJIEKIUH KYIbTYPHBIX
pacTeHMid U JOMAITHUX KUBOTHBIX

B Poccun
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pacTeHuiD)

IIpakTnyeckas padora

«IIpuBHUBKa pacTeHU». IKCKYpCHUsi
«OCHOBHBIE METOJIbI U JIOCTUKECHUS
CENIeKIIMU PACTeHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHLHUIO, INIEMEHHYIO
bepMy, COpTOUCTIBITATENBHBIN YIacTOK,
B TCIUIMYHOE XO3SIMUCTBO,

B J1a00OpaTOPHUIO arpOYHUBEPCUTETA HITH
HAYYHOT'O [IEHTPA)»

Htoro yacoB o teMe

4

16 Tema «bHOTEXHOJIOTHSA U CHHTeTHYecKasaA 0

HOJOIrush»

161 buorexHonorus xkak
HayKa 1 OTpacib
MPOU3BOJICTBA

1

OOBeKThI, UCIONIb3yEMbIE

B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBLIE
KYJIBTYpPBI, MUKPOOPTaHU3MBI, X
XapakTepucTuka. TpaauliuoHHas
OMOTEXHOJIOTHS: XJIeOOTeUeHUE, MOTyICHHE
KHUCJIOMOJIOYHBIX MPOJIYKTOB, BUHOEIIHE.
MukpoOuonorudeckuii cuHTe3. OOBEKTHI
MUKPOOHOJIOTMIECKUX TEXHOIOTHI.
[Tpou3BoacTBO O€NKa, aMHHOKHCIIOT U
BUTAMMHOB.

JdeMoHcTpanuu

Ta0auibl U cxeMbl: «lcrnobp30BaHue

PackpbIBaTh coiepkaHue TEPMUHOB U
MOHATHUI: OMOTEXHOJIOTHS, TPAJIUITUOHHAS
OMOTEXHOJIOTUsl, MUKPOOHOIOr MUECKUI
CHHTE3, MUKPOOHMOJIOTNYeCcKast TEXHOJIOTHsl.
[NepeuncnsaTs HanpaBIeHUS
OMOTEXHOJIOTUH; 1IEIM U 3aJ1a4H, CTOSIIHNE
nepes; OMOTEXHOJIOTHEN.
XapakTepu30BaTh OOBEKTHI,
HCIIOBb3YyEeMbIC B OMOTEXHOJIOTUH, —
KJIETOYHBIE U TKAHEBBIC KYJIBTYPHI,
MHKPOOPTaHU3MBI.

OnuchIBaTh OCHOBHBIE METO/IBI
TpaJULIIOHHON OMOTEXHOJIOTUH U
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MUKPOOPTaHU3MOB B ITPOMBIIIINICHHOM
MMPOU3BOACTBECH.

JlaGopaTopnas padora
«M3yueHne 00bEeKTOB
OUOTEXHOJIOTUN.

IIpakTuyeckas padora
«HonyquI/Ie MOJIOYHOKHUCJIBIX
HPOTYKTOBY.

Ikckypeust «buorexHonorus —
BaKHEHIIIast MPOU3BOIUTENIbHAS CHIIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUIECKOe
MIPOU3BOJICTBO)»

JOCTUKEHHS MUKPOOHOIOT MYeCKON
TEXHOJIOTHH.

OOOCHOBBIBATH 3HAYECHUE
OMOTEXHOJIOTHH

JUISL CENBCKOXO03SHCTBEHHOTO
TIPOM3BOJICTBA

16.2

OcHOBHEBIE
HaIpaBJICHUS
CUHTETHUYCCKOM
Ouosorun

Coznanue TeXHOJOTUM U UHCTPYMEHTOB
[eJICHANPaBICHHOTO U3MECHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIETIBIO
MOJTyYEHHUSI OPTraHU3MOB M MX

KOMITOHEHTOB, COZCPKAIIUX HE
BCTPEUAIOIINECS

B IIPUPO/IC OMOCUHTETHUECKHE ITYTH.
Krnerounas unxenepusi. Metoasl KyiabTyphbl
KJIETOK U TKaHEH paCTCHUU U JKUBOTHBIX.
Kpuobanku. Comatuueckas rubpuauszanus u
comaTtuyeckuii smOpuorenes. Mcnonp3zoBanue
raruioNI0B B CEJICKIIMUA PACTCHUH.
Tlonyuenue MOHOKIOHANbHBIX AHMUMEI.

PackpbiBaTh cojiepikaHHe TEPMUHOB U
MOHSATHI: KJICTOUHAS HH)KEHEPHUS, KICTOUHAS
TEXHOJIOTHUS, METO/T KYJIbTYPhI KJICTOK U
TKaHeH, TOTUIIOTEHTHOCTD,
IUTFOPUIIOTEHTHOCTbD, CTBOJIOBBIC KIICTKH,
MHKPOKJIOHAJIbHOE Pa3MHOXKEHHE PACTCHHUH,
comMaTh4ecKasi THOPHIU3AIHs, TaIUION/IbI,
THOPUIOMbBI, MOHOKJIOHAJIBHBIC U
MTOJIMKJIOHAJIEHBIE aHTHUTENIA, METO/I
TpaHCIUIAHTALINY SIJIEpP, KIIOHUPOBAHUE.
XapakTepr30BaTh OCHOBHBIC

HAIpaBJICHHUS CHHTETHUCCKON

OHOJIOTHH.
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Hcnonvzosanue MOHOKIOHAIbHBIX U
NOAUKTIOHAbHBIX aHMuUmel

6 meouyure. VICKycCTBEHHOE
OILIOOTBOpEHUE. PEKOHCTpYKIUSA
AWLEKICTOK ¥ KIIOHUPOBAHNE KUBOTHBIX.
Merto TpaHCILIaHTALMK SIIEP KIETOK.
Texuonozuu 0300p06ﬂeH1/l}l,
KYIbMUSUPOBAHUA U MUKPOKIIOHANbHO20
PA3MHONCEHUSL CENbCKOXO03AUCNBEHHbIX
KYJIbmyp.

JemoHcTpauuu

Tabmuub! u cxembl: «Knetounas
WHKEHEPHS»

OnwuchiBaTh HA KOHKPETHBIX MpHUMEpax
METO/IbI KJIETOYHON UHKEHEPHH.

[lpuBonuT,  MpUMEpPHl  HUCIOJIB30BAHUS
MOHOKJIOHAJIBHBIX ~ M TOJUKJIOHATBHBIX
AQHTHUTEJ B MEUIIHE.

OuenuBaTh  3HAYEHHE  CHUHTETHYECKOMN
OMOJIOTUU JUIsi  CENBbCKOTO  XO3fiCTBA U
MEHUILIUHBI

16.3

XpOMOCOMHAs U
TeHHAas UHXEHEePUs

XpOMOCOMHAsL ¥ T€HHAsl HHKEHEPUSL.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTpyHpoBaHue pekoMOuHaHTHBIX JIHK.
Co30aHue mpanceeHHbiX 0p2aHu3Mos.
JlocTH>KEeHH U TIEPCIIEKTUBBI XPOMOCOMHOM
Y TEHHOU MH)KEHEPHH. DKOJIOTUYECKUE U
3THUYECKHE NPOOIeMbl TeHHON MH)KEHEPUHU.
JemoncTpauuu

Tabauiel 1 cxembl: «I eHHAs

UHKXCHEPUS»

PackppiBaTh conepkaHle TEPMUHOB U
TIOHSITHI: TeHHAs! HH)KEHEPHS,
PECTPUKLINOHHBIE YHIOHYKIIEa3hl
(pecTpuKTa3bl), TUIMKHAE KOHIIBI, TUIA3MH/IBI,
PECTPUKLINS, TUTHPOBAHKE, TPAHCHOPMAIIHS,
CKPUHHHT, TPaHCTEHHbIE (T€HETUYECKU
MOJU(PUIIMPOBAHHBIE) OPTAHU3MBI.
OnuceIBaTh METOBI PEIIPOLYKTUBHOTO H
TepaneBTHYECKOTO KJIOHUPOBAHMUS,
KJIETOYHBIE TEXHOJIOTUH U CIIOCOOBI
TeHEeTUYECKON HHKEHEPUU.
XapakTepru3oBaTh JOCTHKEHUSI TE€HHOM
UH)KEHEPUH.
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OneHuBaTh 3KOJOTMYECKUE U AITHUECKHE
npo0sIeMbl KJIOHUPOBAHUS U CO3aHUSA
TPAHCTE€HHBIX OPIaHU3MOB, IIEPCIIEKTUBBI
Pa3BUTHSA XPOMOCOMHOM WM I'€HHOU
UHXECHEPUU

16.4

MeaunmHackue
OMOTEXHOIIOTHNA

MenunuHCcKre OMOTEXHOJIOTHH.
Ilocmeenomnasn yugposas

meouyuna. II[P-ouacnocmuxa.
Memabonomnoiii ananus,
2eHOYEeHMPU4eCKUll aHAIU3

npomeoma Yeno6eKka Osi OYeHKu
COCMOANUS €20 300POBbSL.

Hcnonvzoeanue cmeonoswix Kiemox.
Tapeemnasn mepanus paxa.
3D-6uounsicenepus ons pazpabomru
GDYHOAMEHMATLHBIX OCHO8 MEOUYUHCKUX
MEXHON02ULL, CO30aHUSL KOMNIEKCHBIX
MKaHel coyemanuem mexHoa02ull
MpPEXMEPHO2O OUONPUHMUHEA U
ckagpponounea

0J15 peutenus 3a40ay NepcoHAIUUPOBAHHOU
meouyunwl. Co30aHue 6eKMOoPHbIX BaAKYUH C
yenvio obecneueHusi KOMOUHUPOBAHHOU
3awumol om 8030youmenei OPBU,
YCMAaHo8IeHue MOJEKYIAPHLIX MEXAHUZMO8
@DYHKYUOHUPOBAHUS

PackpsiBaTh copepkaHre TEPMUHOB U
ITOHATHM: MESIUIIMHCKAss OMOTSCXHOJIOIHS,
METa0OJIOMHBIN aHaJN3, TCHOLECHTPUUECKUI
aHaJIu3, MEePCOHATU3UPOBAHHAA MEIUIIMHA,
pereHepaTuBHasl MEIUIMHA.

XapakTepu3oBaTh METObI META0OJIOMHOTO 1
TEHOLEHTPUYECKOTO aHAIN3a; UCTOJIb30BAHUE
CTBOJIOBBIX KieTOK; [I[[P-nmuarnocruxy;
TapreTHYIO TEPAINMIO pakKa




81

PHK-cooepaicawux supycos,
8bI3bIBAIOUUX 0COOO ONACHBLE
3ab0.1e6anUs 4eN08eKA U HCUBOMHBIX

Htoro yacoB 1o Teme 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102

YACOB I10O ITPOTPAMME
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