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HNOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpenmery "buonorus" (manee - Ouwosnorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUN (PenepanbHoil paboueit mporpaMMbl BOCIIUTAHUS.

VYueOusiii mpeamer «buonorus» yriay6iaéaaoro ypoBas uszydenus (10 kimacc)
ABJISIETCSI OTHUM U3 KOMIIOHEHTOB IMpeAMETHOW obnactu «EcTecTBeHHO-HAYUYHBIE
npeametel». CornacHo mnonoxeHusM DOI'OC COO npoduibHbie yueOHBbIE
OpeaMeThl, H3ydyaeMmble Ha yriayOJIEHHOM ypOBHE, SBISIIOTCA  CIIOCOOOM
mubdepennmanu  oOy4eHHS Ha YPOBHE CPEIHETro OO0Iero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01mMM, cpeHUM MpodecCHOHANBHBIM U BRICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PEIIEHHE O0pa30BaTENbHBIX, BOCIHHUTATENBHBIX WM Pa3BUBAIOIIMX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOTO C OUOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHoMy mpeamery "buonorua" naér npencraBiieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
yYpOBHE, onpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €rO
CTPYKTYPUPOBAaHHME IO pas3AellaM M TeMaM, paclpeneileHue I0 Kiaccam,
PEKOMEHyeT MOCIEA0BATENIbHOCTh H3yYEHUs Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOrO  o0miero oOpa3oBaHus, Omaromapss dYeMy MpPOCMAaTpPUBACTCS
HANPaBJIEHHOCTh HAa  MOCJEAYIOllee pa3BUTUE OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
SKOJIOTHYECKOTO MBIIUICHHS, MPEICTAaBICHUNA O 3J0pOBOM 00pa3e >XKHU3HU, Ha
BOCIIUTaHUE OEpPEKHOro0 OTHOIICHUS K OKpyXKarolled mnpupoaHoil cpene. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusiy B peanuzammu  TpeboBanuit DPIOC COO kK T1UIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TNPEIMETHBIM pe3ynbTarTaM OOy4YeHHs U B
(GOpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
o0y4JarommMxcss MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHEr0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEeIHEro 001ero oOpa3oBaHUS
3aBepiiaeT OuoJorMYeckoe o0pa3oBaHME B IIKOJE W OpPHUEHTUPOBAH Ha



pacuipenue u yriayOJieHue 3HaHWM 00yJaromuxcs O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJIOTHH, SMOPHOIOrMM U OHOJOTHUU pa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne yueOHOTO mpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OPHUEHTHPOBAHO Ha IOATOTOBKY OOYYAIOMIMUXCS K IOCICAYIOMEMY IOTYYEHUIO
Ouosjornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHW3alusiX  CPEIHEro
npodeccruoHaabHOro 00pazoBanus. OCHOBY €ro cojiep>KaHusl COCTaBISIET CHCTEMa
OMOJOTMYECKUX  3HAHWW, TOJIYYEHHBIX TP H3YYCHUH  OOYyJaroONTUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECCKUX Pa3/eiOB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONY4YarOT pa3BuTHe. Tak,
pacIIMpEeHbl W YIIIYOJICHBI OWONOTHYECKHWE 3HAHWUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHW3Me 4YEJIOBEKa, OONIMX 3aKOHOMEPHOCTSX >KH3HH,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHE CBEICHHS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJIsi MOCIETYIOUIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMA OOYUYAIOIIUMHUCS TIPU W3yUECHUH
bu3uKu, XUMHUH, reorpaduu U MaTEMaTUKU.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buomorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC JJIS )KHBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3AIMH, YBOJIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3us IuraHersl. Tak, B 10 kiacce
U3Y4YalOTCSi OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHM, IMOPHOJIOTHH U
OMOJIOTUN PA3BHUTHS, T€HETUKH W CEJICKIUH, OMOTEXHOJOTHMH W CHHTETHYCCKOMN
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAHUA OOYy4alolUXcs Mo OOTaHUKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydyaroTcsi SBOJTIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHue o Ouocdepe.

VYyeOubii mnpeamer  «buonorus»  Opu3BaH  00ECIEYUTh  OCBOEHHUE
O00yYarOIIMMUCST OMOJIOTUYECKUX TEOPUHM U 3aKOHOB, HJICW, IPUHIIUIIOB U MPaBWUJI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUI O
CTPOEHWH, MHOTO00pa3WMM W OCOOCHHOCTAX KIIETKH, OpraHW3Ma, TIOMYJISITUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIJAIOIIUXCS HAYUHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHMH, IPUKIAJIHBIX aCMeKTaxX OMOIOTHYeCKUX 3HaHUM. J1is
pa3BUTHS W TOAJCPKAaHUS HMHTEpeca OOydJarImmxcs K OWOJOTHH Hapsay Co
3HAYUTEIBHBIM 00BEMOM TEOPETHYECKOT0 MaTepuaja B COAEPKaHUH TPOTPAMMBI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenp uzyuenus yueoHoro npeamera «buonorus» Ha yriyOJIEHHOM ypOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHATLHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HAHUS B (POPMHPOBAHUM HHTEpECa K ONpeaeinEHHOU 00JacTh
npodeccuOHaIbHON JeATEIbHOCTH, CBSI3aHHOM € OMOJOTHel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTikeHue 1iend  u3ydeHuss y4yeOHoro mpeamera «buonmorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMHCS CUCTEMbl OMOJIOTMYECKUX 3HAHHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
PAaBWJIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOnyJisAlus, BUa, OMoreoueHos3, ouocdepa); 0 BbIIAIOMUXCS OTKPHITUAX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYYaIOMMXCA € METOJAMM IIO3HAHUS >KMBOM MPUPOJIBI:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHOM OMOJOTUM, HSMOPHUOJIOTUM W OHOJNOTMM pa3BUTHUS, TEHETUKU U
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTUH,
JKOJIOTMHM);  METOAaMH  CaMOCTOSITEIBHOIO  IPOBEIEHUS  OMOJOrMYECKHX
UCCIeOBaHMM B JlabopaTopun U B mpupoje (HaOIroAeHue, HU3MEpEHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBNIaZicHHEe OOY4YaloIIMMHUCS YMEHHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HMH(POPMALIMIO; TMOIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTHEH U CUMBOJMKOHN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COIMAIbHO-’KOHOMHUYECKUMU M  HKOJIOTHYECKUMHU
npo0JieMaMH YEJI0BEYECTBA; OLEHHUBATh IOCIEACTBUS CBOEH JEATENBHOCTH I10
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOIel; OOOCHOBBIBATH M COONIOAATH  MEpbI
npodunakTUKu MHGEKIIMOHHBIX 3a00J71eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOW KU3HENEATCILHOCTH B UPE3BBIYAHBIX
CUTyallUsIX TNPUPOJHOTO W TEXHONEHHOIO  XapakKTepa; XapaKTepu30BaATh
COBPEMEHHbBIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuUTHE Yy 00yYaIOIUXCsI HHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IMpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCJIEOBAaHUAMU B OMOJOTHM, pEHIaeMbIMU €10 MpoOJieMaMu, METOAOJOTHEH
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEICHUSA AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, peUIeHUs] OMOJOTHYECKUX 3a]a4, MOJEIUPOBAHUS OMOIOrHYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTAaHWE Yy 00YYarOIIUXCsl [IEHHOCTHOTO OTHOIICHUS K )KHBOW MPHUPOJIE B
IIEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOILIEl KyJIbTypbl TIOBEIEHUS B TPUPOIE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHre  OOYyJaroIIMMHUCA  KOMIETEHTHOCTH B paIlMOHAJIbHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, KOCHCTEM, OMOoCc(hepsl), COXpaHEHUU COOCTBEHHOT'O 3I0POBBSI U 3/I0POBbS
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieueHrne O€30MaCHOCTU KU3HEACSITEIFHOCTH B YPE3BBIYAMHBIX CUTYaIUAX
OPUPOJHOTO W TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCHOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUM U YMEHUH B MOBCEAHEBHOMN )KU3HU;

CO3JaHWe  YCIOBUM  JUIsI  OCO3HAHHOI'O  BBIOOpa  OOyYarOIIMMHCS
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOpHH, CIIOCOOCTBYIOIIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErroHa.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJHero ood1iero oopaszoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot16op opraHuzanuoHHBIX (OPM, METOJOB U CPEICTB OOyUEHHS OMOJIOTUU
OCYIIECTBISIETCS C y4ETOM CcrHenu(HuKH ero Coaep)kaHus W HaNpaBICHHOCTH Ha
NpOAOJIKEHUE OMOJIOTMYECKOro Oo0pa3oBaHHUS B  OpraHU3alUsX  CPEIHEro
po¢eCCUOHATIBHOIO U BhICIIEr0 00pa30BaHUs.

O0s13aTenbHBIM yCIOBUEM MIPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
ABIIICTCSl TIPOBEJCHHE Ja0OpPaTOPHBIX M TMpakThdeckux pador. Taxke ydactue
00y4aromMXxcst B BBIMOTHEHUU MPOEKTHBIX M Y4EOHO-UCCIEAOBATENbCKUX PadoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KJIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B NPOBEPKY
rocyaapcTBeHHoM utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsl — KOMILIEKCHAsE Hayka. KpaTkas uctopusi pa3BUTHUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
QOyHIaMEHTalbHbIEC, NPUKIAJHbIE M TIIOUCKOBBIE HAyYHbIE HCCIEIOBAaHHUS B
OMOJIOTHH.

3naueHue Ouonoruv B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIUHE, CEIbCKOM XO3SICTBE,
IIPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBus,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, U. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmunpl U cxembl: «CBsI3b OMOJIOTMU C JPYrUMHM Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cuctembl Kak mpeaMeT wu3ydeHust Ouonormm. CBOMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO0 COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALMS,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, U3BMEHYUBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBbIN, OpTraHU3MEHHBIMN, MOIYJISIUUOHHO-BUIOBOM, AKOCHUCTEMHBIN
(OuoreonienoTnueckuit), Ouochepusiil. Ilporeccel, NPoOUCXOASAIINE B KUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >XKUBOTrO. JKuW3HB Kak QopMa CylecTBOBaHUS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATHU3AlIMs, MeTaaHanu3. [loHsiTHe 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »skcnepumenrta. IlocraHoBka wu
npoBepka runore3. HyneBas runores3a. Ilonstre BbIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpUyYMHBI HMCKaKEHUS pE3yJIbTaTOB JKclepumeHTa. I[lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TpPHU3HAKH KU3HW», «buonornuyeckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepUU», «YPOBHU OpraHU3alld >KHUBOH
npupoab», «CTpoeHue >KUBOTHOM KIETKH», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranusMa», «buoreouenos», «buochepan, «Metobl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHME ISl  IIPOBEACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lIcnonp30oBaHME pPA3IMYHBIX METONOB IIPH
W3YyUYECHUU KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Kimerka — cTpykTypHO-QYHKIIMOHAIbHAS eAWMHUIIA KUBOro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJISIPHOM ®  KJIETOYHOM  OWOJOTHHU:  MHUKPOCKOMHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uxkcuposanHvix
K1emok. DIEeKTpOHHasi MUKpockonusi. Korgoxanvuas mukpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass padora «l3ydueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadusi, snekrpodope3, audpdepeHuIrAIbHOE LHEHTPUPYTHUPOBAHUE,
IT1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- W YJIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisanuu. MuHepalibHble BEIIecTBa KIETKH, UX OHOJOrhYecKas
poJib. POJIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannyeckne BellecTBa KIETKU. buomorndeckne mnoaumepsl. benkwu.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBod Mosekyibl. [lepBuunas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccudukamms — Oenkos.
buonornuyeckue pynkuun 6enkos. /lpuonvt.



VYrneBoasl. MoHOCaxapubl, 1UCaxapuibl, OJIMTOCaAXapyUIbl U MOJTUCAXAPUBIL.
O6mwmii 1wUIaH CTpoeHHUs U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuasl. ['mapopunsHO-ruApOodhoOHBIE cBOMcTBa. Kitaccudukanus Tunuaos.
Tpurnunepunsl, Qochonunuasl, BOCKH, cTepouabl. buonornueckue QyHKUUU
aunuaoB. OO01Ire CBOMCTBA OMOIOTHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpr. [lpunnun kommuiementapHoctu. IlpaBuino Yapradda. Crpykrypa
JIHK — nBoitnas cniupanb. MecTtoHaxoxaeHne u ononornueckue dynkiun JJHK.
Bunet PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kinerke. [pyeue muykneozuompughocgpamor (HT®). CexsenupoBanue JHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykTypHasa Ouosiorusi: OMoXumMudeckue u OMo(pU3NUECKUE UCCIIETOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooenuposarnue
CMPYKMypol U QYHKYUl OUOMONEKYT U UX Komniekcos. Komnvromepuoiii ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacnpenenenne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B AKUBOM MPUPOJIEN.

Tabmuupsl u cxemsl: «llepuoandeckass TabnuIla XMMHUUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJEKYI
yrieBosioB», «CTpoeHne MOJeKysl JunuaoB», «HyKIEeHnHOBBIE KHCIOTHIY,
«Ctpoenue monekynbl ATO.

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas pabdora «OOHapyKeHHE OETKOB C MOMOIIBI0 KaueCTBEHHBIX
peaAKIUIA.

JlaGoparopuass  paGora  «VccrnenoBaHue — HYKJIEHMHOBBIX  KHCIOT,
BBIICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u GQyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00Pa30BAHUS KIIETKU.



CtpoeHure npokapuoTuueckoi kiaeTku. Kierounast creHka OakTepuil U apxei.
Oco0eHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE 3YKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BEMIECTB Yepe3 IUIa3MaTUYECKyI0 MEMOpaHy: TMacCUBHBIN
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIUEBOTO HACOcCa. DHJOLMTO3: MUHOLUTO3, (aronuto3. DK301uTo3. Kinerounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Huromnasma. [{urozons. Ilutockener. [IBuxxenue nurormiazMbl. OpraHousl
KieTku. OpHoMeMOpaHHbIE OPraHOWbl KJIETKH: JHJOIUIa3MaTHYECKas CETh
(QIIC), anmapat T'onbku, IU30COMBI, UX CTpoeHUE U GYHKUMU. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexarnusm nanpasnenusi 6eakos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynym. CekperopHas ¢pyHKums amnmaparta ['onbmku. Moougurkayus benkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumoduozenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoerne u (YHKIIMH MHUTOXOHIpUN W Iiactul. llepBuunble,
BTOPUYHBIE UM  CIIOXKHBIE  IUIACTUALI  (POTOCHHTE3UPYIOUIUX  DYKAPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanusie opranouasl kiieTku CTpoeHue M QyHKIUHU HeMeMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocombl. IIpomesicymounvie Qunamenmal.
MukpodunameHTsl. AKmunogvle Muxpoguiamenmol. MBIIIEUHBIC  KIETKH.
AKmuHo8ble KOMNOHEHMbl HeMbluleuHblX Kiemok. Mukporpyoouku. KieTouHslit
neHtp. CrpoeHue © JABUKEHUE KIYTUKOB M PECHUYEK. MUKpPOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. SAnepHbiii  0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPacIOIOKEHHE
XpOMOCOM B HUHTEp(pazHOM szpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHAa — THUCTOHBL. /J[umamuxa sdepHnou o000n0YKu 6 mumose. Floepubiii
MpPaucnopm.

Krnerounsie BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanumn



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

Tabmuuel 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTtopHass paGora «lI3yueHne CTPOEHUS KIETOK pPa3IUYHBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccrnenoBaHue miIa3Moiin3a MU JIETUIA3MOJIN3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnueckass paGora  «3ydyeHue  JABWKEHUS  LMTOIUIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIECTB: aBTOTPO(dHBIM U rerepoTpodHbI. YyacTue Kuciopona B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kietku: mpespamenue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. Otnnuns pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTropoB. benku-
aKTUBATOPhl M OENKU-UHTHOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peaKIuii OT pa3INYHbIX (PAKTOPOB.

IlepBuuHBIA CHUHTE3 OPraHUYECKMX BeEUIECTB B KieTke. dorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMeHmyvl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Ponb XJIOPOIUIacTOB B MPOLECCE
dorocunTeza. CBeroBas u TemHoBasi pa3pl. Domoovixarnue, Cs., C4. u CAM-munuor
¢domocunmesa. IlponykTuBHOCTH (GOTOCHHTE3a. BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh (hoTocHHTE3a. 3HaueHue HOTOCUHTE3A.

XEeMOCHHTES. Paznoob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEePUH, MKEIe300aKTEePHUH, CEePOOAKTEPUH, BOIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buabl Opoxenus. IlpogykTel OpoxkeHuss U uX
UCMOJIb30BAaHUE YEIOBEKOM. AHa’pOoOHBIE MUKPOOPTaHW3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YyAUTENHN OOIE3HEM.

AspoOHBIE OpraHU3MBl. OTtansl JYHEPreTUYECKOr0 oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucieHUe, UK KIETOYHOE JIbIXaHWE. Poib MUTOXOHAPUM B
npoleccax ouonoruueckoro okucienus. Llukinnueckue peakiun. OKUCIUTENbHOE
dbochopuwnupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeHa BelleCTB nepes aHa3POOHBIM. DP(HEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «D@OTOCHHTE3Y, « IHEPreTUIECKUl 0OMeH», «brnocuHTE3
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOMI MHKPOCKOI, O0OpYIOBaHHME IJIsI MPUTrOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  padora «M3yuyeHHE  KATAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpe aMIIIa3bl WU KaTalasbl).

JlabopaTtopHass pabora «M3ydeHue (EpMEHTATUBHOI'O paCIHICIICHUS
NEPOKCHIa BOJOPOAA B PACTUTEIbHBIX U AKUBOTHBIX KIETKAX).

JlabopaTtopnass padora «CpaBHeHHe 1mporieccoB (orocuHTe’a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MIPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacrBeHHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunre3a. [IpMHIHMI KOMIUIEMEHTAPHOCTU B PEAKIUAX
MaTPUYHOIO cuHTe3a. Peanusaius HacnencTBeHHOW MH(opMmanuu. I'eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou xnemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue TpancnoptHbix PHK B 6uocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanme amunokucior. Ponb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npeocmasienusi o cmpoenuu ceog. OpraHuszalys reHoMa y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
oneponHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomel 2enog. Perynsuus oOMEHHBIX
npoueccoB B KieTke. Kierounslii romeocras.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbili YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasd.

Bupychbie 3a0oneBanus denoBeka, KUBOTHbIX, pacteHuil. CIIN/], COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananruz oonvuux maccusos («bigdatay)
CMpPYKMypHuIX buono2udeckux oannvlx. Hanomexunonoeuu 6 ouonouu u meouyune.
lIpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 00cmasKu 1eKapcms.



JemoHcTpanumn

[Toprpetsr: H. K. Kosnbiios, /. 1. IBaHOBCKHIA.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co31aHuE MOJIEIIH BUPYCA.

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKarmux B uHTepdaze. [loaroroBka KIETKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
HOCTCUHTETHYECKUN (IPEMUTOTHYECKUI) IEPUOJIbI UHTEP(a3bI.

Martpnuneii cunres JAHK — pemmmkanwmsa. IIpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbld  HaOOpHl  XpoMocoM. ['omonorumunbie XpomMocombl. [lomoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NPOUCXOASAIIME B HHUX

npoueccsl. Tunel Muto3a. KaproknHe3 u 1UMTOKMHE3. buonorndeckoe 3HadyeHue
MHUTO34.

Perynsnus mMuTOTHYECKOro IWKIA KIeTKH. [IporpamMmmupyemasi KieTouyHas
rudenp — arnomnTos.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHaNbHAsS TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «l{ugpposas
KiemKka» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKW3HEHHBIN MUK KIEeTKH», «Muros», «CtpocHue
xpomocom», «Permukanus [JTHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: «MHUTO3 B KJIeTKax
KOpEIIKa JTyKay.

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlabopatopHnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
Jyka (Ha TOTOBBIX MHUKpOIIpenapaTax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonorunueckoe pazHooOpaszue OpPraHu3MOB. OJTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U JKU3HEACITEIBHOCTH  OJHOKIJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCJIH, APYrye NMPOTUCTHI. KOJTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b 4acTel MHOTIOKJIETOYHOIO OpraHu3dMa. TKaHu, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKpPOBHAs, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTHM CTPOCHWUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TkaHU KXUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEH: 3MUTEIHAIbHAS,
COCIMHUTENbHAS, MbIIIeYHasi, HepBHas. OCOOCHHOCTH CTpOEHUs, (PYHKIUUA W
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTraHOB KMBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CkeneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyxHbli M BHyTpeHHUH ckeneT. CTpoeHue u
THIIbI COCIMHEHUS KOCTEM.

JIBmokeHne  opraHu3moB.  J[BMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, JKTYTUKOBOE, PECHHUYHOE. J[BMKEHHE MHOTOKJIETOYHBIX PACTEHUH:
TPONU3MBl M HACTUU. J[BMIKEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEIIOBEKA:
MbIleyHasi cuctema. Pednekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranuszmoB. IloriomeHue BOABI,  YIVIEKMCIOIO ra3a W
MUHEPAIBbHBIX BEIIECTB pacTeHUsMU. lIuranme kuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJICTOYHOE MuIlIeBapeHue. [IuTtaHne mo3BOHOYHBIX >KUBOTHBIX. OTHEINbI
NUIIEBApUTENBbHOrO Tpakra. [IumeBapurensHble xkenes3wl. l[lumeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. JpIxarenbHas TOBEPXHOCTD.
XKabepnoe u néroynoe apixaHue. /[pIxaHne MO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKa.
DOBOJIIOIIMOHHOE  YCIOKHEHUE CTPOEHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
miekonuTatonux. Perynsamus asixanus. JpixatenbHbie 00bEMBI.

TpaHcnopT BELIECTB Yy OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucTreMa TMO3BOHOYHBIX JKHUBOTHBIX H  uenoBeka. Ceple,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrm KpoBooOpaleHusi. DBOJIOIUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepLa U €€ perysiius.

Beigenenne y opranusmoB. Beigenenue y pacrteHud. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyonn. Opranel BblgeneHus. OunbTparus,
CeKpenusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl paOOThI OPTaHOB BBIJICIICHUSI.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX U 4YenoBeka. [louku. CTpoeHue u GyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHHE MOUH Y YETIOBEKA.

3ammra y OpraHu3MoOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuii M UHUCThl MNPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX paCTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKIIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3ma ot OonesHell. IMMmyHHast cuctema denoBeka. KieTouHslit u
TyMOPAJIbHBIA UMMYHUTET. Bpoka€HHBIH M NpUOOpETEHHBIN crneunuuecKkuit
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OpraHU3MOB. PoJib BpOKAEHHOTO
UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUII.

Pazgpaxumocte u perymsiuus y  opraHusmoB. Paznmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryianus y
pactenuii. PocToBbie BemecTBa U UX 3HAYCHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOIMUOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTAENbI TOJIOBHOI'O MO3ra MO3BOHOYHBIX XKUBOTHBIX. Pediexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOW M SHIOKPUHHOM cucteM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl U cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bogopociany», «bakrepun», «lIpocteitmue», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue ctedis,
«CTpoeHue JHUCTOBON IUIACTUHKNY, «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHast  cucremay, «Koxa, «Mpll1euHas CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAs cUCTeMa», «CTPOEHHUE MBI,
«AMMyHUTETY, «KHI11€4HON0I0CTHRIE, «Cxema  TIMTaHUA  PaCTEHUIN»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMUBOTHBIX», «CTpO€HHE THUAPBIDY,
«CTtpoeHue 1iaHapum», «BHyTpeHHee CcTpoeHue HO0KIEeBOro uepss», «HepBHas
cucreMa pboio», «HepBHas cucrema gArymku», «HepBHas — cucrema
npecMbikaronuxcsa»,  «HepBras  cucrema  nTun», «HepBHag — cucrema
MIIeKonuTaouux», «HepBHas cucrema uenoBekay, «Pediexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHEJIOB, BIAXHbIE TMpenaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs Kpaxmalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI.

JlabopaTopHas padora «/3yueHue TKaHel KUBOTHBIX ).

JlaGoparopHasi pabora «3ydueHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoOkeHMe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpPraHU3MOB: Oecrosnoe (BKJIOuYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecmoioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CIOPYJISIIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie kieTku, win ramersl. Meio3. Craguun
Mmenosa. [loBenenne xpomocom B Meo3e. Kpoccunrosep. bruonornueckuii cMbICi
M€i03a W TOJOBOro mporecca. Melo3 W ero MecTo B KU3HCHHOM LIMKJIIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIONOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
O pa3BUTHH OPTaHU3MOB. Mopghozene3 — 0Ona u3 2naeuvix npoodiem dMOPUOIOcUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OCoOOEHHOCTH NPOOJCHUS MIICKOMUTAIOMIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpyssinusi). 3aKkiiajika OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIUSHUE YacTeW pa3BUBAIOIIETOCS 3apojibliia (dMOpHUOHATIbHAS WHIYKIUSA).
3aknagka TUIaHA CTPOCHHMSI KUBOTHOTO Kak pe3yibTaT HEpPaApXUUECKUX
B3aUMOJICHCTBUII TE€HOB. BiusHHe Ha >MOPUOHAIBHOE pPa3BUTHE PA3TUYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. I[locTomMOpuonanbHb mepuoxa. Ilpsmoe u
Henpsimoe  pasBuTHe. PasButne ¢ Meramopdo3oM y OeClO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHojormdeckoe 3HayeHHE NPSIMOTO U HENPSIMOTo



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX U yenoBeka. CTaauu mocTaMOPHOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U uenoBeka. [lepuonsl oHTorenesa uenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['amerodur u cnopodur. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacreHuid. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl pEryJsaluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJbI», «Pa3MHOXKEHUE SBIJIEHBI»,
«Pa3sMHOXeHUE THAPBIY, «Meho3y, «XpoMocoMbl», «I'ameroreHes», «CtpoeHue
SMIEKJIETKU U criepMaTo3onsian, «OCHOBHBIE CTaauu OHTOreHesza», «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3Burthe MalcKoro xyka», «Pa3BuTue capaHuny,
«Pa3Butne narymkn», «J/IBOMHOE OIUIOAOTBOPEHHUE Y LBETKOBBIX PAaCTECHUN»,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpONpenaparhl SULIEKIETOK H
CIIEpMATO30UJI0B, MOAENb « UK pa3BUTHS JSATYILIKA.

JlaGoparopHasi padora «3ydyeHue CTpoeHUs NMOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IlpakTnueckas padora «BblBIEHUE MPU3HAKOB CXOJCTBA 3apPOABIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JladbopaTtopHas padora «CTpoeHHe OpPraHoB pPa3MHOKEHHS BBICIIUX
pacTEHU.

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUSl TEHETUKUM Kak Haykd. PaGorter T
Menpens, I'. ne ®@puza, T. Moprana. Ponp oTeuecTBEHHBIX Y4YEHBIX B Pa3BUTHUU
reHetuku. Paborel H. K. Konbuiosa, H. 1. Basunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€Hbl, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWUHAHTHBIA M PELIECCUBHBIN
NpHU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAS IMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METO/Bl  TCHETHKU: THOPUIOJIOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
BaswiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKPEITUBAHUS.

JladbopaTopuass padora «J/lpo3odmna Kak OOBEKT T'€HETUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpemmuBanue. IlepBblii 3akoH MeHnenss — 3aKOH
€AMHO00pa3usl rTHOPUIOB MEepBOro nokoneHus. [IpaBuno nomuuupoBanus. Bropoii
3aKOH Menzaens — 3aKOH pacUleIUIeHUsl INpU3HakoB. LluTosnornueckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

Ananusupymouiee ckpemuBanue. [[poMexxyTouHbI XapaKTep HACJIeIOBaHUS.
Pacmernnenre npu3HakoB MpU HEMOJTHOM JOMUHUPOBAHUHU.

JuruOpuaHoe ckpeumBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOTO
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. PabGotel T. Moprana. CuermieHHoe
HACJIEIOBAHUE T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXAY TIeHamMu. XPOMOCOMHas
TEOpUs HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbi IoJ. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue Npu3HakoB, CLEIUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIN aienu3M. B3auMoIeicTBHE HEAUICNbHBIX T'€HOB.
KommiiementaprnocTs. Onucras. [lonumepus.

['eHeTnueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX W YEJIOBEKAa, a
Takke (DU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHUKpoOHOM». ['eHeTMueckue acmeKTbl KOHTPOIS U
U3MEHEHHsI HaCJIeJICTBEHHON MH(OpMAIH B TTIOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOii 3akoHBl Menaensy, « TpeTuit 3akoH
Meunnens», «AHanu3upyroliee CcKpeluBaHue», «HemnonHoe aOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun denoseka», «Kapuorun npozoduib»y, «Kapuorunm nTHIBDY,
«MHOXECTBEHHBIN aJUIeNIN3M», «B3auMoIeiCTBUE TEHOB.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUSI W pacUICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMM 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHUS TPU3HAKOB, MOJECIb A
JEMOHCTPALMK CLEIUVIEHHOIO HAaCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas pabGora «/3ydeHue pe3yapTaTOB MOHOTMOPHIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «l/3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHu3HAaKOB. KauecTBEHHbIE U KOJIWYECTBEHHbIE NMPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (GOpMUpPOBAHUU
MonU(PUKAIMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BapuanuoHHBIHM
psan u BapuanmonHas kpuBasi (B. Woranncen). CoiicTBa MOAu(pUKAIMOHHOM
U3MEHYHUBOCTH.

I'enoTunuueckass ”3AMEHYUBOCTh. CBOMCTBA TEHOTUITMYECKOW M3MEHUYUBOCTH.
Buibl reHOTHTIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHYMBOCTH B CO3/1aHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCTh. BHABl MyTalnMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nUTOIUIa3MaTuieckue mytaruu. CoMaTU4ecKue M MOJIOBble MyTaruu. [Ipudnnb
BO3HMKHOBEHUS MyTauuMil. MyrareHsl W WX BIHWSHUE Ha OPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH T'OMOJIOTMYECKHX PSAOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e0068aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdemoHcTpanuu

[Toptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuiios.

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAsS W3MEHYHUBOCTHY, «Merio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



OOGopynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTECHHIA,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOU KPUBOW.

IIpakTnueckas padora «Mytaimuu y 1Apo3oduiabl  (HA TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun denoBeka. MexayHapoaHas IporpamMma HMCCIEIOBAHUA T€HOMA
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJM3HEIIOBBIN, LIUTOTCHETUYECKU, MOMYJISLIMOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOLIBIO
[11[P-ananu3a. HacnenctBenHble 3a00ieBaHus YelloBeKa. | eHHbIE 1 XPOMOCOMHBIE
0oJe3HM 4YenoBeKa. bOJNe3HW C HACIEICTBEHHOW MPENPaCIONOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T'€HETUKU B MPEIOTBPALICHUH U JICUEHUN T'€HETHYECKUX
3a0oneBaHuil uyenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbThpoBaHue. CTBOJIOBbBIE
kJIeTku. [ToHATHE «TE€HEeTHYEeCKOro rpys3a». DTUYECKHE ACIEKThl UCCIIECIOBAHUI B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢akToOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTh YEIOBEKA K NATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUsI T'€HETUKU
yenoBekay, «I eHeTnueckue 3a001eBaHUs YEIIOBEKA.

IpakTnueckas padora «CocTaBICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukanuss WU CENEeKUUA. 3apOKICHHE CEJIIEKUUH M JIOMECTHKALIMH.
VYuyenne H. WM. BaBunmoBa o lleHTpax NpOUCXOXIEHUS U MHOTro00Opas3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHH U IOPOA
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HaclleACTBeHHOM wu3MmeHunBocth H. WM. BaswioBa, ero 3HaueHue i
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MacCOBBIM M
VHIUBU1yaJIbHbBIN. Irarnbl KOMOMHAIIMOHHOU CeJICKIIUU. UcnbiTanue
npou3BoauTesaed 1o moToMcTBY. OTOOp MO TEHOTUIy C TOMOUIBIO OIEHKH
¢dbenoTHma mMOTOMCTBa U 0OTOOP IO TEHOTHUITY ¢ nmomoInbio aHanmmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PaananvoHHBIN U XUMUYECKUNM MyTareHe3 Kak UCTOYHUK MYyTalMi Y KYJbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momyueHus: HCXoIHOTO MaTepualia Juisl CeNeKIHH.

[Tonyuenune MOJIUTUIOUIOB. BnyrpusuaoBas ruOpUIU3aIHs.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpelluBaHue, Win ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonws3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzanus. [Ipeogonenue Oecruiomaums
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U M3y4YCHUE T'CHETHUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. /3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yesax YIAVYUEeHUs CYUueCmeyiomux U co30aHus HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopinoyr, /. K. bensies.

Tabnuibl ¥ cxembl: «[eHTpbl TPOUCXOKIECHUS U MHOT000Pa3us KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTMUECKUX PSIIOB B HACJIEACTBEHHOM HM3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «3yueHue cCOpTOB KyJbTYPHBIX PACTEHUI U TIOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOI0OB CEIECKIIUU PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOAbI U JOCTHUXKEHMS CEJICKIIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEbHBIN YYaCTOK, B TEIUIMYHOE XO34WCTBO, B J1a0OpaTOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, HCHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpaaunuoHHas
OMOTEXHONOTUsA: XJIeOOMeueHrne, TMONYyYEeHUE KHUCIOMOJIOYHBIX  TPOIYKTOB,
BuHOzAenue. MukpoOuonornyeckuii cuHTe3. OOBEKTBI MHUKPOOHOIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO O€nKa, AMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LEICHANIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEbIO MOJTYYECHHUS] OPraHU3MOB M UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Kinerounast unxenepus. MeToabpl KyJIbTypbl KJIETOK M TKaHEW pacTeHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas rubOpuauzanuss W COMATHUYECKUN
smOpuoreHe3. lcnonb3oBaHue TaljioWOB B CEJIEKUUMU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHANbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
AWLIEKJIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METO/A TpaHCIUIAHTALMU SJIE€P KIIETOK.
Texnono2uu 0300po8eHsl, KYIbMUBUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST M TNEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHKEHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMarHocTuka. MeTaOolIOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHalIu3 MpoTeoMa
YelloBeKa JJII OLEHKH COCTOSHMSI €ro 3J0poBbs. McCHONb30BaHUME CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OmoumkeHepus nns  pa3pabOTKU
(byHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3IaHMUS KOMILJIEKCHBIX
TKaHEeW COYeTaHUEM TEXHOJOTHUU TPEXMEPHOro OMONMpHHTHHra U ckaddonaunra
JUISL PELLICHMS 3a/1a4 [TEPCOHATU3UPOBAHHON MEAULINHEI.

Co3nanue BEKTOPHBIX BaKIMH C LEIbI0 O0eCreueHus] KOMOMHUPOBAHHOU
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00sieBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxemsl: «cnonb30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
IpOU3BOACTBEY, «KieTouHas nHxkeHepus», «I '€HHas HHKEHEPUs.

JlaGopaTopHas padora «/I3ydyeHne 00bEKTOB OMOTEXHOIOTUI.

IpakTnuyeckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWINAs MPOU3BOJMUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHUOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
Oo0y4YalolmMUMHUCs TMPOrpaMM CpeaHero oOmiero o0pa3oBaHUs: JIMYHOCTHEIE,
METaInpeAMETHbIE U MTPEIMETHBIE.



B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOrPAMMBI IO OUOJOTUH
BBIJICJICHBI CIIEAYIOIIUE COCTABJISIFOIINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUHUCKOU
IrPpaXIaHCKON UJIECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONPENEIEHUI0, Haiuuue Mmomusayuu K OOy4EeHUI0  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUW JUYHOCTH HAa OCHOBE
KITFOUEBBIX I[IEHHOCTEW W HCTOPUUECKUX TPATUIUN DPA3BUTHUSA OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YUAIOUIUXCS PYKOBOACTBOBATHCA B CBOEH
JNEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPHUCYIIIUMH CHUCTEME
OMOJIOTMYECKOTO0  O0pa3OBaHUsl, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KUZHEHHBIE TUIAHBI.

JIM9HOCTHBIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI 10 OMOJIOTUU JOCTHTAOTCS
B EIUHCTBE YYEOHOM M BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMHU, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBWIaMU U HOPMaMU
TOBEICHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpAa3BUTHUSA, Pa3BUTHUS BHYTPEHHEN MO3UIMU JIMYHOCTH, NAaTPUOTHU3MA U
YBaXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAa U CTapUIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUs, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJUuLUsIM MHOTOHAIIMOHAJIBbHOrO Hapoaa Poccuiickor Penepanuu, Npupoie U
OKPY’KAIOIIEN CpELE.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS YyuyeOHoro mpenMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH O0YUYaIOIIUXCS PYKOBOJACTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHMCKOro OOIIEeCTBa, pPacCUIMPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTHA B MPOLIECCE peaiu3allid OCHOBHBIX HaNpaBIeHUN
BOCIUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'O WIEHA POCCUICKOro OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M O0O0S3aHHOCTEH, YyBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JESITEIbHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX M IMO3HABATEIbHBIX 3aJ]1ay, BHINIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IIO3MIIMI0 1O OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€



YMEHHUE YUYUTHIBATh B CBOMX JEHUCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIOJIEH C pa3HbIMHU YOXKIECHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLIMAJIBHBIM ITOJIOXKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBIX, T[O3HABaTEIbHBIX M HCCIENOBATEIbCKUX 337a4, YBAXKUTEIbHOI'O
OTHOILIEHUS K MHEHHMIO ONIOHEHTOB IpPU OOCYXIEHUU CIIOPHBIX BOIPOCOB
OHMOJIOrMYECKOr0 COJepKaHUS;

TOTOBHOCTbh K TYMaHUTAPHOMI U BOJIOHTEPCKOU EATENBHOCTH;

2) IaTPHOTHUYECKOI0 BOCTIMTAHMSA

c(hopMHUPOBAHHOCTH POCCUUCKOM rpakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBa)KEHUS K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH IE€pEN
Pomunon, ropmoctu 3a cBOW Kpail, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIIJIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIECHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM IPHUPOIBI,
JNOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIaJ POCCHUICKHX YYEHBIX B CTAHOBJIIEHHE H
pa3BuTHEe OWOJOTMH, TOHMMAaHUS 3HA4Ye€HHUS OWOJIOTMU B TO3HAHUM 3aKOHOB
HOPUPOJIBL, B dKU3HU YEIOBEKa U COBPEMEHHOTO OOIIECTBA;

ueiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIY)K€HHIO W 3amure OTeudecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUYECKOT O TOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JINYHOT'O BKJIAJa B IOCTPOECHUE YCTOMUUBOr0 OyayIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJMUTENSIM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TIIPUHATHS LIEHHOCTEM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusiMHu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/AA, OOIIECTBEHHBIX OTHOIICHUMH;

NOHMMaHUE 3MOLMOHAIBHOI0 BO3JEHCTBHUS KUBOM IPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE
NPOSBIIATH KAUECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoCHUTAHMA, (POPMHMPOBAHUS KYJIbTYPbI 3/10POBbSI H
IMOLMOHAJIBHOIO 0JIAr MOy YHsl:

NOHMMaHUWE U peaiu3alus 3J0pOBOro U 0Oe3omacHOro oOpa3a KU3HU
(3mopoBOo€  mMHUTaHWE, COOJIOJIEHWE TUTMEHUYECKMX TpaBWil W HOPM,



cOaJaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryjspHas ¢usndeckas
aKTUBHOCTH), OEpEXKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

NOHUMAHHE I1[EHHOCTU TMPaBWI UHAUBUAYAIBHOTO M  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TMOCJEACTBUN M HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT0JIsl, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYA0JI00HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTM TEXHOJOIMYECKOM U COLMAJIbHOU
HAIPaBJIEHHOCTH, CIMIOCOOHOCTh MHUIIMMPOBATH, MIAHUPOBATH U CAMOCTOSITEIHLHO
BBITIOJIHATH TaKyI0 JESTEIbHOCTD;

UHTEpEC K pas3InyHbIM cepaM MpoPecCHOHATBHON AESITeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | Peau30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
NPOTSYKEHUU BCEU KU3HH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

AKOJIOTMYECKH 1I€7IeCO00pa3HOe OTHOIICHUE K NPHUPOJE KaK HCTOYHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMUSI;

MOBBIILIEHUE YPOBHS JKOJOTHYECKOM KYIbTYpbl: NPUOOPETEHHE OIbITA
IUIAHUPOBAHUS TMOCTYNKOB W OLEHKM UX BO3MOXHBIX IOCIEICTBUNA ISt
OKPYXaIOUIEH CPEIbL;

OCO3HAHUE TJI00AJILHOTO XapaKTepa JKOJIOTHYECKHX MPOoOJIeM W MyTeu Hx
pelIeHHUS;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpeTaeMble TPH HW3YYCHUH OHOJIOTHH
3HaHWSI W YMEHUS TMPU PEIICHHH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOOIOIb30BaHNEM  (COOJIIOICHHE  TpaBWJI  TOBEACHUS B TMPHUPOJIE,
HAIPABJICHHBIX HAa COXPAaHEHHE PaBHOBECHs B JKOCUCTEMAaX, OXpaHy BHUIOB,
AKOCHCTEM, OHMOChephl);

AKTUBHOE  HEMPHUATHUE JCUCTBHUM, NPUHOCAIIMX BPEHN  OKPYXKaroUeu
NPUPOAHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSTHBIE KOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HAJIUYUE PA3BUTOIO FKOJOTHUECKOIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTbITA NeATEeNbHOCTU AKOJIOTMYECKON HAIPaBJIEHHOCTH, YMEHHUSI
PYKOBOJICTBOBATHCS UMM B TO3HABATENbHOM, KOMMYHHMKATUBHON M COIMAIbHOU
MPaKTHKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOMN NEATEIIbHOCTH SKOJIOTMYECKON
HAIPaBJICHHOCTHY;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:



c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOW KYJIbTYpbl KaK CpEICTBA
B3aUMOJICCTBUS MEXAY JIFOJbMU U TTO3HAHUS MUPA;

NMOHMMaHKE cCrenuduKd OHOJOTMM KaK HayKH, OCO3HaHHMS €€ polu B
GbopMHUPOBAaHUH PAITMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUH I1EJIOCTHOTO
npeAcTaBieHUus 00 OKpYXKalollleM MUPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKa U
oOlllecTBa, B TO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU MPoOsieM
COXpaHEHUsI IPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUW JJII COBPEMEHHOW ITMBUJIU3AIINH:
o0OecrieueHusi HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/IJaHUE TEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  peliaTh  pPecypcHble  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MYTEeW BhIXOJIa M3 III00ATBHBIX AKOJOTHUECKUX MPOOIeM U
o0ecrieueHusi Mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAIBLHOMY
UCIIOJIb30BAHUIO MPHUPOIHBIX pPEecypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OHMOJOTHMYECKUX 3HAHUM B IEIAX
MOBBIIIEHUSI OOLIEH KYJIbTYphl, €CTECTBEHHO-HAYyYHON T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAILHOM IPaMOTHOCTU oOydarommxcs, (GopMupyemon
IPU U3y4EeHUU OUOJIOTHH;

IMOHMMAHWE CYIIHOCTA METOAOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIIOJIb30BaTh MOJy4YaeMble 3HAHUSA I aHaldu3a u
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpa U MPOUCXOAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIIOUYCHHUS HAa OCHOBE HAay4yHbIX (PaKTOB U
VMEIOIIUXCS JAHHBIX C LEJIbIO MTOJTYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIONB30BaTh OMOJOrMYECKHE 3HAHMS s
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHME IIEHHOCTM HAYYHOM JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTH W  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0o00Opa30BaHUI0, K AKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HAHMN MO OHOJOTMH B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHS ydeOHOTo mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (OpPMUpOBAHUS MHPOBO33PCHUSI OOYJAIOITHXCSI
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKarolre
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUPA M CHEUUPUKY METOJOB TO3HAHUS,



UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, DHEPTHUs, SIBICHHE, MPOIIECC,
cHUCTeMa, Hay4HbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIeOBaHNe,  HAOJIOJICHWE,  M3MEpPEHHE, OKCIEPUMEHT U JApYrue);
yHUBEpCallbHble yueOHble JelcTBUS (MTO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PErYJISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (GyHKLIMOHAIBHOM
IPaMOTHOCTM M  COLMAJIbHONM KOMIIETECHIMM OO0YyYarolIMXCcs; CIIOCOOHOCTH
oOy4Jaromuxcs UCITIOJIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHUSA W  yHUBEpPCAIbHbIE y4eOHbIE JEUCTBUS B
II03HABATEJILHON U COLIMATILHOU MPAKTHUKE.

B pesynprate wu3ydyeHus OHOJOTMM Ha YPOBHE CpEIHEro OOILEero
oOpasoBanust y oOyuwatomierocss OyayT cQOpMHUpPOBaHBI IO3HABATEIbHbIC
YHUBEpCAJIbHbIE yUeOHbIE 1EMCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUeOHbIE
NEUCTBUSI, PETYJIATUBHBIE YHHUBEpPCAIbHbIE Y4YEOHbIE JIEHCTBUS, COBMECTHAs
JESITENbHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOCHHSI IMPOTPAMMBI CPEIHEr0 OOIIEro
00pa30BaHus TOJIKHBI OTPaXXaTh:

Osaagenue YHHMBEPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUAMMU:

1) 6a3oBbIe JJOTHYECKHE TEHCTBUS:

CaMOCTOATENbHO  (OPMYJNHMpPOBAaTH W AKTyaJlIM3UpOBaThb  MpoOJiEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHHWHM 3HAHUKA NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHasin3a, CUHTE3a, CpaBHEHUSI, KilacCu(puKaIuu, 0000IIeHHs ), PACKPBIBATH CMBICT
OMOJOTMYECKUX MOHATUM (BBIAENATH UX XapaKTEepHbIE NMPHU3HAKH, YCTAaHABJIMBAThH
CBSI3M C APYTUMU NOHATUAMH);

ONpEAENATh LENU JEATENbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIILHOCTH C OCTABJIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TIOHATUS U1 OOBACHEHUS (PAKTOB U SIBJICHUN
KUBOW IPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHAYKTUBHbBIE, JEAyKTUBHBIE, IIO
AHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUHS] B PacCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATh BBIBOABI U 3aKIIOUCHMUS;

IPUMEHSATH CXEMHO-MO/IEJIbHBIE CpeacTBa A IPEICTaBIICHUS
CYILLIECTBEHHBIX CBSI3€ M OTHOUIEHUN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a
TAaK)K€  MPOTUBOPEYMH  Pa3HOro0  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pElICHUs MPOOJIEMbl ¢ YYETOM aHalIM3a UMEIOLIUXCA
MaTepHAIBHBIX U HEMAaTEpUAIbHBIX PECYPCOB;



BHOCUTbH KOPPEKTHUBBI B IEATEIIbLHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIHTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUMN JAEATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH padOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBILIJIEHUE TIPU PEIIEHUH )KM3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHUE IEHCTBHS:

BJIa/IETh HAaBbIKAaMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOMN JAeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus: npodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB pEUIECHUS TPAKTUYECKUX 3a]1a4, IPUMEHECHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh pPA3IMYHbIE BUABl JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHMSI, €ro HHTEpPHpETalH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4e€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIUAIBHBIX IPOEKTOB;

(opMUpOBaTh HAYYHBIN THI MBIILICHUS, BIaJI€Th HAYYHONM TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METO/IAMU;

CTaBUTh M (HOpPMYIUpPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
NESITEIbHOCTU U )KU3HEHHBIX CUTYalUAX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTATh TUIOTE3y €€ pEeUIeHUs, HAaXOAUTh ApryMEHTHl Jis J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJE€ pEUICHWs 3aJauyd pe3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIATh LEJICHANIPABJICHHBIN MOUCK IEPEHOCa CPENCTB U CIOCOOOB
JeMCTBUSI B MPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 U MPAKTHUYECKYI0 00JacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX NIPEIMETHBIX 00J1acTel;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe y4eOHOTO
nocoOusi, Hay4YHO-NIONYJSAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBapsX U
CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIU3UpOBATh
MH(POpPMAIUIO pa3INYHbIX BUAOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLICHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTHUBOPEYUBOCT;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH PA3JTUYHBIE METOJbI MPU TOUCKE U
orbope Omonornueckoit mHMOpPMALMK, HEOOXOIUMOM Il BHITTOJHEHUS YIEOHBIX
3azay;

OpUOOPETATh OMNBIT HCIOIb30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMY  TNpEACTaBICHUS
Ounonornyeckor uHpopmaluu (cxembl, rpaduku, TUarpaMMmbl, TaOIHIIbI, PUCYHKH
" [pyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Oouonornyeckor uHGOpMaluend: TNPUMEHSATh XUMHUYECKHe, (U3NYECKUEe U
MaTEeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (OpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJaJeTh  HABBIKAMU  pACMO3HABaHWS W 3allUThl  WH(OpMaLUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OgyajjeHNe YHUBEPCAIbHBIMH KOMMYHHMKATUBHBIMU AeHCTBUSAMM:

1) o6menmue:

OCYULIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXJACHUS OTHOCUTEIBHO BBIMIOJHEHUS MpeJjiaraeMon
3a/1a4y, YYUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3WLMNA APYIMX YYaCTHHKOB
JManora Win JUCKYCCUH);

pacno3HaBaTh HeBepOalbHbIE CpEeACTBAa OOIEHUS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CUTYyaluH,
YMETb CMATYaTh KOH(QIUKTHI U BECTU MEPErOBOPHI;

BJAJETh PA3JMYHBIMU CIIOCOOaMHM OOUIEHUS U B3aWMOJECHCTBHUSA, MOHUMATh
HaAMEPEHUs JPYTuX JIOJEeH, MPOSIBIATh YBAXKUTEIHLHOE OTHOUIEHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHUS C HUCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

INOHMMAaTh W HCIIONB30BAaTh NPEUMYIECTBA KOMAHIHON M WHIWBHUIYaJbHOM
paboThI MpU pelIeHUN OMOJIOrMYECKON MPOOIeMbl, 00OCHOBBIBATH HEOOXOAUMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJEHCTBUS MPU PEIICHNN YUeOHOMU 3a/1a4u;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)10T0 YieHa KOJIJIEKTHBA;

OpPUHUMATh LEJIM  COBMECTHOW  JEATEIBHOCTH, OpraHU30BBIBaTbH H
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JEHCTBUM,



pacupenensTh poi ¢ YYETOM MHEHHUM Y4YaCTHHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOH paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJA M KaXIOrO0 yYaCTHHKAa KOMaH[bl B
o0l pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh HJEM C TO3ULUUU HOBU3HBI,
OpPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPATETMUYECKOE IOBEACHUE B PA3JIMYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIS BBISBICHUS MNpoOJIeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIEJEBbIE M CMBICIOBbBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3/7I0POBBIO U 3/10POBbI0 OKPYKAOIIHNX;

CaMOCTOSITEJIHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4d B 00pa30BaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO  COCTABJISITH IUIAH PELICHHA NpoOJeMbl €  YYETOM
UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTECHU;

JaBaTh OLICHKY HOBBIM CUTYyaILUsIM;

paciupsTh paMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JieJIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, Oparb OTBETCTBEHHOCTh
3a pellCHuE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO UM MPOSBICHUIO LIUPOKOH SPYyAULMH B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAalMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJa/JE€Th  HABbIKAMU  IIO3HABATEJIbHOM  pediaexkcuu Kak  OCO3HaHUs
COBEPINAEMBIX JIEWCTBHUM M MBICIUTENIBHBIX IIPOLECCOB, HMX pE3YyJIbTaTOB U
OCHOBAHM, MCIOJb30BaTh MPUEMBI PEQIIEKCUU [JIs1 OLUEHKH CUTYyalllH, BbIOOpa
BEPHOTr'O PEUICHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO IIPUHUMATh pEIIEHUSA II0 HX
CHI)KEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEeSTEeNbHOCTH;



3) npuHsTHE CeOsl ¥ IPYTHUX:
NPUHUMATH ce0sl, MIOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;
OpU3HABATh CBOE MPABO U MPABO APYIHX HA OLIUOKH;
pa3BUBATH CIIOCOOHOCTH NOHUMATh MUP € MO3UIMH JPYTOro YeJIoBeKa.
HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yNbTaThl OCBOCHHS COJEpKAHHS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayOnEéHHOM YpOBHE OpPHEHTHPOBAHBI Ha OOCCIICUCHHE
npounbHOro  oO0ydeHus  oOydarommxca  Ouonoruu. OHHM — BKIIIOYAIOT:
cnenuuyeckue s OMOJOruKu Hay4yHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI 1O
OCBOCHHIO, UHTEPIPETAMH U TIPEOOPa30BaHUIO 3HAHHM, BUJIBI JESTEIBHOCTH IO
TIOJTYYCHHIO HOBBIX 3HAHWUU M MX MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX cuTyanusax. l[IpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojilamMm U3y4eHusl.

[IpenmerHbie pe3ynbTaThl OCBOCHUS ydueOHOro mpenmera «buomorusi» B 10
K1acce JOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  PEHICHHH TMPOOJIEeM  PalMOHAIHHOTO
IPUPOJIONOIB30BAHUS, O BKIIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
Onooruu;

BJIQJICHUE CHUCTEeMOW OHOJIOTMUECKMX 3HaHUM, KOTOpas BKIJIIOYAeT:
OCHOBOITOJIAraloNIe OWOJIOTMYECKUE TEPMHUHBI U TOHATUA (KU3HB, KJIETKA,
OpraHu3M, MeTaboIu3M, TIOMEeocTa3, CaMOPEryJsus, CaMOBOCIIPOHM3BEIEHUE,
HACJIEICTBEHHOCTh, MU3MEHYMBOCTb, POCT M Pa3BUTHE), OUOJIIOrMYECKUE TEOPHUHU
(xnerounas Teopusi T. [lIBanna, M. llneiinena, P. BupxoBa, XxpoMmocomHasi Teopus
HacneAactBeHHoct T. Moprana), ywyenus (H. M. BaBunoBa — o ueHrpax
MHOrooOpasusi U1  MPOUCXOXKJEHHUSI  KYJbTYPHBIX  pPAcTeHHil),  3aKOHBI
(emmHOOOpa3us MOTOMKOB NEPBOTO MOKOJEHUS, PaCIICIUICHUS, YACTOTHl T'aMeT,
HE3aBUCUMOro HacienoBaHuss [. MeHgens, TrOMOJIOTMYECKUX pAIOB B
HACJIEICTBEHHOU U3MEHYMBOCTU H. H. Basunona), MIPUHLIHATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHMS, HUCIIOJIB3YEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, HM3MEpPEHHUE,
HaOJIIOICHNE, SKCTICPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKIETOYHbIX W MHOTIOKJIETOYHBIX OpPraHWu3MOB, B TOM YHUCJE
OakTepwuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YETIOBEKA, CTPOCHUSI OPTAHOB M CHCTEM



OpPTaHOB pAacTEHUH, J>KUBOTHBIX, YEIOBEKAa, MPOIECCOB >KU3HEACITEIHLHOCTH,
IOPOTEKAIOUINX B OpraHU3Max pacTEHUi, )KMBOTHBIX U UYEIOBEKa, OMOJIOTMYECKUX
IpOIIecCOB: OOMeHa BeliecTB (MeTadonu3M), MpeBpaIeHus: YHEPTUr, OpOoKeHHUS,
aBTOTPO(HOIO U rerepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, MeH03a, raMeToreHe3a, SMOpUOreHe3a, MoCTIMOPUOHATILHOIO Pa3BUTHS,
pa3MHOXKEHUS,  HUHIAUBUAYAJIbHOI'O  pa3BUTHs  opraHusMa  (OHTOI€HE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEPO3KCa, HCKYCCTBEHHOI0 0TO0DA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3H MEXIY OpraHOMAAMH KIETKH M HX
(GYHKIMSIMH, CTPOEGHHWEM KIIETOK pa3HbIX TKaHEH M WX (QYHKIHAMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB y pAacTeHMi, *XMBOTHBIX U YEJIOBEKa M HUX
(GYHKIUSIMHE, MEXKIYy CHCTEMaMH OpPraHOB M MX (PYHKIMSIMH, MEXKIY ASTaraMmu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATanaMu AMOPUOHAIIBHOTO Pa3BUTHSA, T€HOTUIIOM M (DEHOTHIIOM, (PEHOTUIIOM M
dbakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBISIBIATH OTJIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OMOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JUIsl JOKA3aTEeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPy,

YMEHHE peliaTh OMOIOTHYECKUE 3a]]a4H, BBISBIISATH IPUUNHHO-CIIEICTBEHHBIC
CBSI3M MEX1Y UCCIIEyEeMbIMU OMOJIOTMYECKUMU IPOLECCAMU U SBJICHUSMHU, JI€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOIHATh JA0OPATOPHbIE U NPAKTUUYECKUE padOThI, COONIIOAATH
npaBWiIa Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUIATh THUIIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GopMyIupys Leidb HCCIEIOBaHMs, AaHAIU3UPOBATH IMOIYYEHHbBIE
pe3yNbTaThl U JAeNaTh BBIBOBL;

YMEHHE y4yacTBOBaTb B y4€OHO-HCCIIENOBATEIbCKOW paboTe mo Ouoiaoruw,
HKOJIOTUM U MEIUIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAay4HbIX OOILIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJMYYEHHbIE  pE3yJabTaThl HAa  YYCHUUYECKUX

KOH(EepeHIUSX;
YMEHHUE OLIEHWBAaTh JTUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIIEIOBaHUI B
obmactu  Ouonoruu M MEAUUMHBI  (KJIOHMpPOBAaHHME,  HCKYCCTBEHHOE

OIUIOZOTBOPEHUE, HAIIPABICHHOEC HW3MEHEHME T€HOMAa M CO3JaHHWE TPAHCTEHHBIX
OpraHu3MOB);

yMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayuiedl mpodeccruoHaabHOM
JeSITeNbHOCTU B 00JaCTH OMOJIOTMH, MEIULIMHBI, OMOTEXHOJIOTUH, BETepUHApUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIIEHHOCTH, YIAyOJsTh MO3HABATEIHHBIH
UHTEpEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH Mpodeccuu u



IMPOAOJIKCHUEC OHOJIOTMYECKOT0 O6p330BaHI/I$I B oOpraHmsanuiax CpCIHETO
HpO(l)eCCI/IOHaJ'IBHOFO M BBICHICTO 06p330BaHI/IH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢poBbIe)
Ne i/ Kontpoabnsie | IIpakTnuyeckue
MpOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoThbI padoTbI pecypeni
1 buonorus xak Hayka
2 JKuBble cCTEMBI U UX U3YYCHHE
3 buonorus knetku 0.5
4 XuMudecKas OpraHu3aIus KICTKH 10
) Crpoenue U pyHKIIH KIETKH 8
6 OOMeEH BeIIeCTB U MPEBpaIICHNUE YHEPTHH B 9 1
KIIETKE
7 HacnenctBennas unopmanus u 9 05
peanuzaiys e€ B KJIETKe '
JKU3HEHHEBIN UK KIETKH 6 1
Crpoenne u QyHKIIMH OPraHU3MOB 17 1.5
10 Pa3mHOXkeHMe U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eHeTrnka — HayKa O HACJIEICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexHonorus u cuHTeTUYECKasE OMOJIOTHS 4




17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13
IMOYPOYHOE IINITAHUPOBAHHUE
10 KUIACC
KoimnuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposble
Tema ypoka Konrtpoabnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 Buosnorus kak KOMIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00I1IeCTBa
JKuBble crcTeMBI U UX CBOMCTBA 1
YpoBHeBas opraHu3anys KHUBbIX CUCTEM 1
4 HcTopust OTKPBITHS U U3YYEHUS! KIICTKH. 1
Knerounas teopus
Metoasl MONEKYJIIPHON U KIETOYHON
ouonoruu. [IpakTnyeckas padbota
5 «M3y4eHne MeTOI0B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadus, sekTpodopes, '
nuddepeHanbHoe HeHTpU(yrupoBaHue,
[ILIP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MuHepaibHbIE BEIIECTBA KIETKHU, UX 1
Ouosiornueckas poJb
8 Oprannydeckue BelecTBa KIETKH — OCJKH. 1 0.5




JlaGopatopHas pabora «OOHapyxeHue
0EJIKOB C MOMOILBIO0 KAUeCTBEHHBIX
peaxkuuii»

CoiicTBa, K1accuukanus 1 GyHKIUN

ABVIKCHUS HUTOINIa3Mbl B PACTUTCIIBHBIX
KIICTKax»

o OenKoB
10 Opranuyeckue BeIIecTBa KIETKH —
YTJIEBOJIbI
11 OpraHnyeckue BemecTBa KISTKH —
JTUTIH BT
Hyxnennoseie kucnotsl. JJHK n PHK.
12 JlaboparopHnas pabota «ccnenoanue 05
HYKJIGMHOBBIX KUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IUYHbIX OPraHU3MOBY
13 Crpoenue u pynkiun ATO. [lpyrue
nykieosuaTpudocdarer (HTD)
14 CexBennpoBanue [JHK. Metoasl
T€HOMHKH, TPAHCKPHUIITOMHKH, IIPOTCOMUKHN
15 MeToapl CTPYKTYPHOM OHOJIOTHH
16 Tunst knetok. [IpokapuoTnueckas kiieTka
CtpoeHune dyKapuOTHYECKOM KIETKH.
17 [TpakTrnueckas padota «M3yueHne CBONCTB 0.5
KJIETOYHOU MEMOpPaHbD»
18 [ToBepXHOCTHBIN anmapatr KJIETKH
OnHoMeMOpaHHbBIE OPraHOUIbI KIIETKH.
19 [TpakTueckas pabora «3yuenue 05




20

[TosryaBTOHOMHBIE OPTaHOUABI KIETKU:
MUTOXOHIpUH, TUIacTH L. JlabopaTtopHas
pabota «VccienoBanue miaasmMoiansa u
JETUIa3MOJIN3a B PACTUTENIBHBIX KIIETKAX)

0.5

21

HememOpanHbie opraHOU/IbI KIETKH

22

Crtpoenue u QyHKIIUU sIpa

23

CpaBHHTENbHAS XapaKTEPUCTHUKA KIIETOK
sykapuot. JlabopaTopHas pabora
«M3y4yeHune CTpOeHHs KIIETOK Pa3InyHbIX
OpPTaHU3MOBY

0.5

24

ACCUMWISITIVS U TUCCUMUIISAIIAS — JBE
cTOpOoHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTaIMTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPe aMHJIa3bl WU
KaTtajasbl)»

25

DepMEHTATUBHBIN XapaKTep peakui
KJIETOYHOro MeTabonun3ma. JlabopaTopHas
pabota «M3yuenune pepMeHTaTUBHOTO
pacILenIeHs IEPOKCUIa BOLOPOA B
PaCTUTEIBHBIX U KUBOTHBIX KJIETKAX)»

0.5

26

benku-akTHBaTOPHI U OCITKU-UHTHOUTOPBI

27

ABTOTpO(]HBIN TUIT 0OOMEHA BEIIECTB

28

dortocunres

29

XemocunTes. JlabopaTopHas paborta
«CpaBHeHHe TporieccoB (poTocuHTe3a N
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe OpraHu3Mbl. Busibl OposkeHusI.




JlaGopaTopHnas pabora «CpaBHeHHE
IPOLIECCOB OPOXKEHHS U IBIXaHHSDY

AspoOHBIE OpraHu3MBbl. JTarnbl

31
HHEPreTHIecKoro ooMeHa
DHeprust MeMOPaHHOTO TPaIueHTa

32 npotoHoB. CunTe3 AT®: paboTa
poToOHHON AT®-CcHUHTAa3b1

33 Peakiun MaTpuIHOTO CHHTE3a

34 Tpanckpunuus — maTpuunblii cuaTe3 PHK

35 Tpancnsus u e€ dTanbl

36 KoaupoBanue amuuokuciot. Poib
pubocoM B OMOCHHTE3E OerKa

37 Opranuzanys reHoMa y IpokapuoT u
DYKapHOT

38 MornekylsipHbIe MEXaHU3MBbI KCIIPECCUI
TCHOB Y 3YKapHOT
Bupychl — BHEKJIETOYHBIE ()OPMBI KU3HU U

39 oOnuratHele napasuThl. [IpakTnyeckas 0.5
pabota «Co3nanue MOJeH BUPYCa»

40 BupycHbie 3a001eBaHUS YeTOBEKa,
JKUBOTHBIX, PACTCHUN

41 HanotexHonmoruu B OMONIOTHH U MEIUITIHE

42 JKU3HEHHBIN UK KIETKH

43 Matpuunsiii cunres JJHK
Xpomocomsl. JTabopaTtopHasi pabota

44 «3yueHue XpoMOCOM Ha TOTOBBIX 0.5

MHUKpOIpenapaTax»




45

I[CJ'IGHI/IC KJICTKU — MHUTO3

Tunel kneTok. Kapuokunes U IUTOKUHES.
JlaboparopHnas pabota «Habmtonenue

46 MHTO3a B KJIETKaX KOHYMKA KOpeLIKa JIyKa 05
(Ha TOTOBBIX MUKpOTIPETapaTax)»

47 Perynsmmst >kM3HEHHOTO ITUKJIA KIIETOK

48 OpranusM Kak eJMHOE 11eJI0e

49 Tkanu pacrenuil. JlaboparopHas pabota 05
«3yueHne TKaHel pacTEHUI» '
TkaHM KMBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnast pabota «/3ydeHue TkaHeu 0.5
KUBOTHBIX)»
Opransbl. CucteMsl opranoB. JlaboparopHas

51 pabota «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBI>KeHHE OpraHu3MOB

o4 [Intanue opranusMoB

55 [TuTanue MO3BOHOYHBIX )KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa yeloBeKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YenoBeKa

58 TpaHCcOPT BEIIEeCTB Y OPraHU3MOB

59 KpoBeHoCHas cucreMa mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Brinenenne y opranuzMoB




61

3ammuTa y OpraHu3MoB

62 HMMmmyHHas cucrteMa 4eoBeKa

63 PaznpaxxumocTs 1 perymnsnus y
OpPraHNu3MOB

64 ['ymopanbHast peryssiiys U SHIOKpUHHAS
CHCTEMa >KUBOTHBIX U YellIOBEKa

65 DopMbI pa3MHOXKEHHSI OPIraHU3MOB

66 [TonoBoe pa3MHOXKEHUE

67 Meiio3
["amerorenes. OOpa3oBaHue U pa3BUTHE

68 HOJIOBBIX Ki1eTok. JlabopaTopHas pabora 05
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»

69 WNunuBuayanbHOE pa3BUTHE OPTaHU3MOB —

OHTOTEHE3

20 3akjaJKka OpraHoB U TKaHEW U3
3apOJIBIIIEBHIX JINCTKOB
Poct u pa3BuTHE KUBOTHBIX.

71 JlaGopaTtopHnast pabota «BrisiBnenue 05
MPU3HAKOB CXOJICTBA 3apOIbIIICH '
MO3BOHOYHBIX KHBOTHBIX)

Pa3sMHOXEHUE U pa3BUTHE PACTECHUMN.

72 JlaGopaTopHas pabora «CTpoeHHe OpraHoB 0.5
Pa3sMHOXEHHUS BBICUIMX PACTCHUI»

73 Hcropust cCTaHOBIIEHUS U PA3BUTHS
IFeHETUKU KaK HayK1

74 OCHOBHbIE TIOHSATHUS U CUMBOJIbI T€HETUKH. 0.5




JlaGopaTopHas pabota «J{pozoduiia kak
00BEKT T€HETUYECKHIX HCCIICTOBAHUI

3aKOHOMEPHOCTH HACIIETOBaHUS
npu3HaKoB. MoHOruOpuaHOE

75 ckpemuBanue. [IpakTuueckas padbora 1 0.5
"N3ydyeHue pe3yabpTaToB MOHOTUOPUHOTO
CKpeIBaHus y Apo30¢puisr"
76 [{uTonoruvyeckue OCHOBBI MOHOTHOPHIHOTO 1
CKpEIIMBAHUS
77 Ananusupyrouiee ckpeuuBanue. Hernonnoe 1
JTOMHUHHUPOBaHHE
JurubpuHoe ckpeuBaHue.
78 [TpakTrueckas padota «3yueHnue 1 05
pe3yabTaTOB TUTHOPUIHOTO CKPEIIMBAaHUS '
y Ip030(HITBDY
79 [{uToNMOrnYecKue OCHOBBI JUTHOPHTHOTO 1
CKpEIIMBAHUS
80 CrerieHHOE HacJIeJOBaHKE ITPU3HAKOB 1
81 XpOMOCOMHasi TEOPUsI HACJIEICTBEHHOCTH 1
82 ['enetuka nona 1
83 ['eHOTHI Kak LEJIOCTHAs cUCcTEMa 1
84 ['eneTnueckuii KOHTPOJb PA3BUTHUS 1
pacTeHMIA, )KUBOTHBIX U YEJIOBEKa
85 N3meHnunBOCTh pU3HAKOB. Bubl 1
U3MECHUYUBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh 1
87 BapuanuoHHbIi ps ¥ BapuanioHHas 1 0.5




kpuBasi. JlabopartopHas pabota
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIU(GUKATOHHON U3MEHUUBOCTH.
[TocTpoeHune BapruaMOHHOTO psAaa U
BApUALIMOHHON KPUBOI»

88

'eHoTUIIMYECKAST U3MEHUYNUBOCTD.
KomMmOuHaTuBHAS N3MEHUYUBOCTD

89

MyTannoHHast U3MEHYUBOCTD.
[Ipaktuyeckas padora «MyTtanun y
Jpo30¢uIIbl (Ha TOTOBBIX
MHUKpOIIpenapaTax)»

0.5

90

3aKOHOM€pHOCTI/I MYTAalIlMOHHOTO IIponecca.
OIHUreHeTHKA U SITNTCHOMUKA

91

['enetuka yenoBeka. [IpakTuueckas padbora
«CocTaBlieHUE U aHATTN3 POIOCIOBHOI

0.5

92

MeToasl METUIIMHCKON TeHETUKHU

93

3HaueHne METUIIMHCKON IT'eHETUKHU B
Hpe}IOTBpaIHeHI/II/I " JICHCHHUHU I'CHCTHUYCCKUX
3a00JIEBAaHMI YEJIOBEKA

94

OCHOBHBIE TIOHSITHSI CETCKIIHH.
JlaGopatopHas pabota «/3y4yeHue copToB
KyJIbTYPHBIX PACTEHHUH U MOPOJ] TIOMAIIHUX
KHUBOTHBIX»

0.5

95

MeTopl CENeKIIMOHHON pabOTHI.
JlabopaTtopHast pabota «/3ydeHue MeTo10B
CEJIEKIIUH PACTCHUIN»

0.5

96

JlocTr>KeHMs CeNeKIUN pacCTeHUN U
XHUBOTHBIX. [IpakTndeckas pabora




«IIpuBuBKa pacTeHUI»

CoxpaHeHue, U3y4eHHE U UCIO0Ib30BaHUE

97 1
TEHETHYECKHUX PECypCOB
buoTtexHomorus kak Hayka u 0Tpacib

98 npou3BoAcTBa. [IpakTudeckas pabora 1 0.5
«M3ydeHne 00BEKTOB OMOTEXHOIOT U

99 OCHOBHbBIE HAIIPABJICHUS] CHHTETUYECKOMN 1
Oouosioruu

100 XpOMOCOMHAs ¥ TCHHAsI HH)KCHEPHUS 1

101 Menunmackre OMOTEXHOJIOTUN 1

102 PesepBHbiii ypok. [ToBTOpeHue, ) 1
00001IeHne, cUCTEMATH3aIUs] 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






