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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo y4yeOHomy mnpeamery "buomorus" (mamee - Ouosiorusi) Ha YpPOBHE CpEIHErO
obmero obpaszoBanms pazpaborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 No 273-03 «O06
obpazoBannu B Poccumiickoit ®enepamuuy, OI'OC COO, KoHuenuuw npemnogaBaHus Y4eOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebubiii npeamer «buonorus» yrimyOnénnoro ypoBHs u3ydenus (10—11 kmaccer) siBisiercs
OJIHUM U3 KOMIIOHEHTOB THpeaMeTHOH obnactu «EcrecTBeHHO-Hay4YHble mpeameTsl». CoriacHo
nonoxenusM ®I'OC COO npoduiibHBIe ydeOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJEHHOM YpOBHE,
SBIIIOTCS  criocoboM auddepeHnuanun oO0y4eHHsT Ha YPOBHE CpEOHEro oO0Iero oOpa3oBaHHs U
NpU3BaHbl O0ECTIEYUTh MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOIIMM, CPEIHMM OOILIMM, CPEIHHM
npodeccuoHabHBIM U BBICHIMM 00pa3zoBaHueM. B To ke Bpems Kaxblil U3 3TUX y4eOHBIX MPEIMETOB
NOJKeH OBbITh OpPUEHTHPOBAH HA MPHOPUTETHOE peUIeHHEe OO0pa30BaTENbHBIX, BOCHHUTATEIbHBIX U
pa3BUBAIOIIMX 3a/1a4, CBA3aHHBIX C IpodopueHTaIed 00yJaronxcs U CTUMYJIMPOBAaHUEM UHTEpeca K
KOHKPETHOW 00JacTH HAydyHOrOo 3HAHHS, CBSI3aHHOTO C OWOJIOTHEH, MEIWIIMHON, 3KOJOTHUECH,
TICUXOJIOTHEH, CIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma mo y4yebHomy mnpeamery "buonorus" naét mnpenacrtaBieHHe O IeNd U 3aJadax
u3ydyeHus ydeOHoro mnpeamera «buonorus» Ha yriryOJIEHHOM YPOBHE, OMpeleisieT 00s3aTenbHOe
(MHBapuUaHTHOE) TPEIMETHOE COJAEpXKaHUE, €ro CTPYKTypUpOBaHUE IO pas3aeiaM U Temawm,
pacripesielieHue 1Mo KiaccaM, PEeKOMEHIYET IOCIIeA0BAaTeIbHOCTh M3yYeHHsT Y4eOHOTO Marepuaa ¢
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBA3CH, JOTUKU Y4eOHOrO MPOIECcCca, BO3PACTHBIX
0cobeHHOCTel ofyuaronuxca. B mporpamme mo Ouosiornu peaiv30BaH MPUHIMUI MPEEMCTBEHHOCTHU C
M3y4eHHueM OMOJIOTUM Ha YPOBHE OCHOBHOTO OOIIero o0pa3oBaHus, Oaromaps 4eMy mpocMaTpUBaeTCA
HaIpaBJICHHOCTh HA TMOCJIEAYIollee pa3BUTHE OHOJOTMYECKHX 3HAHWM, OPHEHTHPOBAHHBIX Ha
(opMHpOBaHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHMS, SKOJIOTUUYECKOT0 MBIIIICHUS, PEACTaBICHUN
0 3/10pOBOM 00pa3e KM3HH, Ha BOCIIUTaHUE OEpeKHOr0 OTHOIIEHUS K OKPY)KaIoLel NpupoaHoil cpee.
B mporpamMe mo Ouosiornu TakXke IOKa3aHbl BO3MOXKHOCTH YydeOHOro mnpeamera «buonorus» B
peanmzanuu  TpedboBanuii PI'OC COO K mnjIaHUpPyeMbIM JIMYHOCTHBIM, METAllpeIMETHBIM U
MpeIMETHBIM pe3yiabTaTaM 00y4eHHs U B (OPMUPOBAHHWU OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBbHOMN
JESTeIbHOCTH O0YYaloIUXcs MO OCBOECHHUIO COAEP)KaHUS OMOJOTMYECKOro OOpa3oBaHUS HAa YpOBHE
cpenHero o0Iero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha YpOBHE CpeaHEro o0mero oOpa3oBaHMs 3aBEpIIACT
Ouosiornyeckoe 0o0Opa3oBaHHME B IIKOJIE M OPUEHTHPOBAH Ha pacUIMpeHHe U YriayOsieHue 3HaHuMH
o0yyJaromuxcs 0 >KMBOH MPHUPOJE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHOM OMOJIOTWMH, SMOPHOIOTUU U
OMOJIOTHH Pa3BUTHUS, TEHETUKH, CEJIEKIINH, OMOTEXHOIOTHH, SBOJIFOIIMOHHOTO YUYE€HHUS U IKOJIOTHH.

N3ydyenne yuebHOro mnpenmera «buosnorus» Ha yriyOJeHHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY O0YyYaromuxcs K MOCIeNyIIEeMy MOJYyYeHHI0 OMOJIOrMYeckoro oopa3oBaHusi B By3ax M
OpraHu3alMsIX cpenHero npodeccuoHalbHOro oOpazoBaHus. OCHOBY €ro CoJepXaHHUS COCTaBIISET
cucreMa OWOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YUYEHUU OOYYaIOIIMMHUCA COOTBETCTBYIOLIMX
CUCTEeMAaTUYECKUX pa3/ieloB OMOJIOTHH Ha YPOBHE OCHOBHOrO obOmiero oOpasoBanus, B 10—11 kmaccax
9T 3HAHUS TONYYalOT pa3BUTHE. TaK, paclIMpeHbl U YriayOaeHbl OMOIIOTUYECKUE 3HAHUS O PACTCHUSX,
KHUBOTHBIX, TpubOax, OakTepusx, OpraHU3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKHE CBEICHUS IPUKIIATHOTO U MTOMCKOBOTO XapaKTepa, KOTOphIe
MOKHO HCHOJIb30BaTh KaK OPUEHTUPHI AJIs MOcheayromero BeiOopa mpodeccun. Bo3mokHa Takxke
WHTETpaIus OMOJOTUYECKUX 3HAHUN C COOTBETCTBYIONIUMU 3HAHUSIMHE, TTOTYYEHHBIMUA O0YyYarOIIHMHUCS
NpU U3y4eHUH (PU3HUKU, XUMHUH, Teorpapuu U MaTeMaTUKH.

CtpykTypa nporpaMMsl 1o ydyeOHOMY mpeaMeTy "buonorus" orpaxxaeT CUCTEMHO-YPOBHEBBIN U
ABOJIONMOHHBIN  MOAXOAB K w3ydeHHto Owojornu. COrlacHO UM, H3YyYalOTCsS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE Il JKUBBIX CHCTEM pa3HOIO YPOBHS OpraHM3alMM, 3BOJIOLUHU



OpPraHUYecKOro Mupa Ha 3emie, COXpaHEHHs OMOJOrHYecKoro paszHooOpasus miuaHeTel. Tak, B 10
KJIacCe M3YYaloTCs OCHOBBI MOJICKYJSPHOM M KIETOYHOM OMOJIOTMH, 3MOPHOJIOTUHM W OHOJOTHU
pa3BUTHsI, TCHETUKU U CEJIEKLUH, OMOTEXHOJIOTMHM U CHHTETHYECKOW OHOJIOrMH, aKTyalu3HpyrTCs
3HaHUs OOyyaromMXcs Mo OOTaHMKE, 300JIOTMH, aHATOMMHM, (usnonoruu yenoBeka. B 11 kiacce
M3Y4YaIOTCs SBOJIIOLIMOHHOE YYEHHE, OCHOBHI 9KOJIOTHUHU U yueHHe 0 Onocdepe.

Y4eOHbIii mpeamer «bruosorus» mpu3BaH 00€CIIeYNTh OCBOSHUE 00yUJaIOITUMUC OMOTOTHYSCKUX
TEOPU M 3aKOHOB, WJEH, NMPUHLMIIOB U IPaBUJ, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-
Hay4YHOH KapTUHBI MUpPA, 3HAHUH O CTPOEHUH, MHOTOOOpa3UU U OCOOEHHOCTSX KIIETKH, OpraHu3Ma,
MOMYJSAUKN, OWOLIEHO3a, HSKOCHCTEMBI, O BBLIAIONUINXCA HAYYHBIX JIOCTH)KEHUSX, COBPEMEHHBIX
UCCIICIOBAHMSIX B OHOJOTMM, NPUKIAIHBIX acHeKTax OWOJIOTMYEeCKUX 3HaHui. s pa3Butus u
NOJICp)KaHUsT UHTepeca oOydamomuxcs K OHOJIOIMHM Hapsily CO 3HAUUTEIbHBIM 00BEMOM
TEOPETUYECKOI'0 MaTepuaia B COAEPKaHUM IPOTrpaMMbl IO OHOJIOTHMHU MPETyCMOTPEHO 3HAKOMCTBO C
UCTOpHEH CTAaHOBJICHUS W PAa3BUTHS TOW WJIM MHOW 00JIaCTH OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX H
3apyOexXHbIX YUEHBIX B pEIICHNE BAXKHEUIINX OMOIOTUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenp u3ydyenus ydeOHoro mnpeamera «buonorus» Ha yriayOJ€HHOM YpPOBHE — OBJaJIeHHE
00y4aroIUMUCs 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpPraHM3alUU J>KUBBIX CHUCTEM pa3HOIro
paHra v npuoOpeTeHrne yMeHHH UCIoIb30BaTh ITU 3HaHUSA B (OPMHUPOBAHUN UHTEpECa K ONpeAeIEHHOM
obmactTi TpoQecCHOHATBHON AEATENbHOCTH, CBA3aHHOW C OHWOJOTHEW, WM K BBIOOpY Y4eOHOTO
3aBEJICHUS IS TIPOJIOJKEHHUST OMOJIOTHIECKOTO 00pa30BaHU.

JlocTikeHue Lenu H3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriyOaéHHOM YpOBHE
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a1au:

OCBOCHHE OOYYAIOIIMMHCA CHCTEMBl OMOJIOTHUECKMX 3HAHHM: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOpUSAX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U TMpaBWiaX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa; O CTPOCHMH, MHOToOOpa3uu M OCOOEHHOCTSIX
OMOJOTMYEeCKUX CcHCTeM (KJeTKa, OpraHu3M, TMOMyIsAlus, BUI, OHoreoneHo3, Ouocdepa); o
BBIJIAIOIINXCS OTKPBITHAX H COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYy4aroluxcs ¢ METOJaMU IO3HAHHS >KUBOH MPHUPOABI: MCCIEI0BATEIbCKUMU
METOAaMU OMOJIOTHUECKUX HAayK (MOJEKYJISPHOM M KIETOYHOM OMOJIOTMH, SMOPHUOJIOTUU U OMOJIOTUU
pa3BUTHs, TEHETUKU W CeNeKUUH, OUOTEXHOJOTMHM U CHHTETHYECKOW OHOJOrMM, MaJeOHTOJIOTHH,
9KOJIOTMH); METOJJaMHU CAMOCTOSTEIBLHOTO MPOBEIEHUSI OMOJIOTMUYECKUX MCCIEA0BaHNMN B 1a0opaTopuu U
B IIpupoe (HaOIoqeHre, N3MEpPEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHUE);

OBNIajiecHue OOy4yaroIMMUCS YMEHHUSMHU: CaMOCTOATENbHO HAXOAWTh, AHAJIU3UPOBAaTh U
UCMOJIb30BaTh OMOJOTMUYECKYI0 HWH(OPMAINIO; MOJIb30BaThCd OHMOJIOTUYECKON TEPMUHOJOTHEH WU
CUMBOJIMKOM; YCTaHABJIMBATh CBS3b MEXJIY pa3BUTHEM OHOJIOTMH M COLMAIbHO-3KOHOMHYECKHMH M
HKOJIOTMUECKUMHU MpoOJIeMaMy 4YeJOBEYEeCTBa; OLIEHWBATH IIOCJIEACTBUS CBOEH JEATEIbHOCTU I10
OTHOIIEHMIO K OKpYXaroIlel MpUpOaHOM cpelie, COOCTBEHHOMY 370POBBIO U 3/JOPOBBIO OKPY)KAIOIIUX
moziel; 000CHOBBIBAaTh M COOJIOAATH MEpbl NMPO(PUIAKTHKY WHQEKIMOHHBIX 3a00JeBaHUMN, MpaBUIIa
MOBEJEHUS B TPUPOAEC H oOOecredeHus: Oe30MacHOCTH COOCTBEHHOW JKM3HEACSTEIPHOCTH B
YpEe3BBIUANHBIX CUTYAIHSIX MPHUPOJHOTO M TEXHOTEHHOT'O XapaKTepa, XapaKTepH30BaTh COBPEMEHHBIE
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y OOYYaIOIIUXCS WHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBIJAIOUIMMUCA OTKPBITUAMU UM COBPEMEHHBIMU HCCIIEOBAaHUSAMH B OHOJIOTUH,
pelmaeMbIMi €10 [IpoOJeMaMu, METOJOJOTHel  OMOJOrMYECKOro  HMCCIEI0BaHMs, IPOBEACHUS
HKCIEPUMEHTAIBHBIX UCCIIECAOBAHHM, PeIICHUS OMOJIOTMYECKUX 3a]1a4, MOJASIMPOBAHMS OMOIOTHYECKUX
00BEKTOB U MPOIECCOB;

BOCIIUTaHHE Yy OOYYarOIIMXCsSl LIEHHOCTHOIO OTHOIUEHUS K JXMBOM HPUPOAE B ILIEJIOM U K
OTHENbHBIM €€ O0BEKTaM U SIBIICHUSM; (POPMHUPOBAHUE HKOJIOTMYECKOM, T€HETHUECKOW I'paMOTHOCTH,
o01Ieit KyJIbTYpPbI MOBEICHUS B IPUPOJIC; HHTETPAIlUH €CTECTBEHHO-HAYYHBIX 3HAHUM;



npuobpeTeHue OOydYaIOUIMMHUCA KOMIIETEHTHOCTH B  PAIlMOHAIBHOM MPUPOAONOIH30BAHUU
(cobmronenue mpaBuUiI MOBEACHHUS B NPHPOJIE, OXPaHbI BUAOB, SKOCHCTEM, OHOC]epsl), COXpaHECHUU
COOCTBEHHOTO 37I0POBbSI W 3/I0POBbS OKPYKAIOMIMX JIIOJIeH (coOmoneHns Mep NpOoQHIaKTHKU
3aboneBaHnii, oOecredeHne OE30MacHOCTH IKM3HEAEATENBHOCTH B  YpPE3BBIYAWHBIX  CUTYalHUsIX
MPUPOJHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE UCIOJIb30BAaHMS OMOJIOTHUECKUX 3HAHUN U yMEHHH
B IIOBCEIHEBHOM KU3HMU,

CO3JJaHME  YCIOBMHM  JUII  OCO3HAHHOTO  BBIOOpa  OOyYAarONMMHUCS  WHAWBHUIYaTbHOU
00pa3oBaTeNbHON  TPACKTOpPUH, CIIOCOOCTBYIOIEH  mocieaymomeMy  IpoQecCHOHATLHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBUHU C UHIAMBHyaTbHBIMH HHTEPECAMH U TIOTPEOHOCTSMHU PETHOHA.

OO1miee 4nCciIO 4acoB, OTBEACHHBIX HAa M3ydeHHWE OWMOJIOTHMH Ha YIIyOJIEHHOM YPOBHE CPEIIHETO
obmero oopazoBanusi, cocrabisier 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hezelio).

OT16op opraHu3alMOHHBIX (OPM, METOAOB M CPEACTB OOy4YEHHS OHMOJOTHH OCYIIECTBISETCS C
yu€ToM crenupuKd €ero CoACp)KaHUS W HANpaBICHHOCTH Ha MPOAOIDKEHHE OWOIIOTHYECKOTO
00pa3oBaHMs B OPTaHU3ALUAX CPETHETO MPOPECCHOHATHLHOTO M BBICIIETO 00pa30BaHUS.

OOs3aTeNIbHBIM  yCIIOBHEM IpH OOy4YEeHHH OWOJIOTMHM Ha YIIIyOJEHHOM YpPOBHE SIBIISICTCS
NPOBEJCHUE JIA0OPATOPHBIX M NpakThdeckux pabor. Takxke ydacTne 0oO0y4arOUIMXCs B BBIIOJIHEHHU
NPOEKTHBIX M Y4eOHO-MCCIIEIOBATEIBCKUX PA0OT, TeMaTWKa KOTOPBIX ONpPEAETSIeTCS Y4HuTelneM Ha
OCHOBE MMEIOIINXCSI MATEPUATbHO-TEXHUIECKUX PECYPCOB U MECTHBIX PUPOIHBIX YCIOBHIA.



COJAEP)KAHUE OBYYEHUA
10 KIIACC

Copepxanue nporpamMmsl, BBIIEICHHOE KYPCUE0M, HE BXOIUT B IPOBEPKY IOCYNAapCTBEHHOU
uroroBoi arrectaruu (I'NMA).

Tema 1. Buosorus kak Hayka

CoBpemeHHass OHMONOTHS — KOMIUIEKCHash Hayka. KparTkas ucrtopusi pa3BUTHS OHOJIOTHH.
buonornyeckue Hayku U u3ydaemble UMU poOieMbl. OyHaMeHTalIbHbIE, IPUKJIAAHBIE U IIOUCKOBBIE
Hay4HbIE UCCIIEJOBAHUS B OMOJIOTHH.

3nayenue OMONOTHMH B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHUDA.
ITpodeccun, cBsazanubie ¢ OMooruel. 3HaueHne OMOJIOTHH B PAKTUYECKON JEesITeIbHOCTH YeIOBeKa:
MEIMILIMHE, CEIBCKOM XO35I1CTBE, IPOMBILIJIEHHOCTH, OXPaHE IPUPOBI.

JdeMmoHcTpamun

[optpetsl: Apucrorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'.
Mennens, B. U. Bepnanckwuii, U. I1. [1aBnos, . . Meunukos, H. 1. Basuios, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuue! u cxemsl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMu», «CrucreMa OMOJI0rHYECKUX HayK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

XuBble cuctembl Kak mpeamer u3ydeHus Ouonoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XMMHMYECKOIO COCTaBa, AUCKPETHOCTb M LIEJIOCTHOCTb, CIOXKHOCTb U YIOPSJAOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpPraHU3allUs, CaMOBOCIIPOU3BENCHUE, DPA3APAXKUMOCTb, M3MEHUYUBOCTb, POCT U
pa3BUTHE.

YPpOBHM  OpPraHM3alMi  KHUBBIX  CUCTEM:  MOJEKYJSAPHBIA,  KJIETOYHBIM, TKAHEBBIH,
OpPraHU3MEHHBIHM, MOMYJISIMOHHO-BUAOBOM, SKOCHCTEMHBIH (OMOT€OleHOTUYECKHI), OHOChEpHBIN.
ITponecchl, mpoucxonsye B KHUBBIX cucTeMax. OCHOBHbIE NMpH3HAKU XKUBOro. KusHp kak (opma
cyliecTBoBaHMs Marepun. Hayku, u3yuaroniye >KuBble CUCTEMBbI Ha Pa3HbIX YPOBHSX OpraHU3al|H.

N3yuenne >xuBbIX cucteM. MeTonpl Ouosornueckoi Hayku. HaOmionenue, wusMepeHwue,
JKCIIEPUMEHT, CUCTEMaTH3alus, MeTaaHanu3. [loHsaTHEe O 3aBHCHMON M HE3aBUCHMOI NEPEMEHHOM.
IInanupoBanue skcnepumenta. [loctanoBka u mpoBepka rumnote3. HyneBas runoresa. llonsarue
BbIOODKM U €€ nocToBepHOCTh. Pa3bpoc B Oumosormyeckux AaHHbIX. OLEHKAa JIOCTOBEPHOCTHU
MOJIYUEHHBIX  pe3yibTaToB. [IpuumHBI HCKaXEeHHsT pe3yabTaToB JKcrepuMmeHTta. llonsarue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuer u cxembl: «OCHOBHBIE NMPU3HAKU KU3HW», «bHonornyeckue cucremsl», «CBOHCTBa
KUBOM MaTrepum», «YpOBHU OpPraHU3aIUU KUBOU MPUPOIBD», «CTPOECHHE )KUBOTHOU KIETKN», « TKaHU
KHUBOTHBIX», «CHCTEMBl OpraHOB 4YeJIOBEYECKOro opraHusma», «buoreomnenos», «buocdepay,
«MeTo1bl U3y4YEeHUS )KUBON IPUPOIBD.

Ob6opynoBanue: nabopaTopHoe OOOpYyAOBaHHE ISl MPOBENEHUS HAONIONEHHUH, HW3MEpeHuH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/crnonp3oBaHNE pa3TUYHBIX METO/IOB IPU N3YUYEHUU KHUBBIX CHCTEM).

Tema 3. Brnosnorus Kierku

Knerka — cTpykTypHO-(QYHKIIMOHANbHAS €MHNALA KUBOTO. McTopust OTKphITHS KIIETKH. PaboTh
P. T'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illnetinmen, P. BupxoB). OcHOBHbIE
MOJIO)KEHUS COBPEMEHHOM KJIETOYHON TEOPHH.

Metoabl  MONEKYMSPHOM W KJIETOYHOM  OHOJOrMH: MMKpPOCKOIHUS, XpomaTtorpadus,
anekTpodope3,  METOJ ~ MEUYEHBIX  aToMoB,  Jaud¢epeHnuanbHoe — LEeHTpU(yrupoBaHHUE,
KyJIbTUBUPOBaHHUE KIETOK. M3yuenue ukcuposannvlx Kiemok. IDIEKTPOHHAs MHUKPOCKOIMSL.
Kongoxranvnas mukpockonus. Bumanvhoe (npudicuznennoe) uzyuenue Kiemox.



JdemoHcTpaumuu

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

Tabnuip! u cxembl: «CBETOBON MUKPOCKOID, «DJIEKTPOHHBIN MUKpOCcKo», «Mcropus pa3Butus
METOJI0OB MUKPOCKOIIUI.

OOopynoBaHMe: CBETOBOM MMKpPOCKOI, MHKpOIpenapaTsl pPACTUTEIbHBIX, JKUBOTHBIX M
OaKTepUaIbHBIX KICTOK.

IIpakTuuyeckass padora «/3ydyeHne METOJOB KJIETOYHOW Ouojoruu (Xpomarorpadus,
anektpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. XumMnyeckasi Opranu3anms KIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPAMHUKPO3JIEMEHTH. Bona u e€ ponb Kak
pacTBOPUTEIIA, pearcHTa, y4aCTHE B CTPYKTYpUPOBAaHUHU KIIETKH, TEIUIOPEryJsaluu. MuHEpalbHbIE
BEIIECTBA KJIETKH, UX OMOJIOrnyecKas poiib. Posib KaTHOHOB U @aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buosornueckue mnosmuMmepsl. benkn. AMHUHOKHCIOTHBIN
cocraB OenkoB. CTpyKTypsl OenkoBoi Mosekyinbl. [lepBuunast cTpykrypa Oenka, MenTUHAsl CBS3b.
Bropuunas, TpeTruHas, yeTBepTHUHas CTPYKTYphl. [enarypanus. CoiictBa OenkoB. Knaccupukanus
6enkoB. buonornueckue GyHKIM 0enKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuipl, AUcaxapuibl, OJUrocaxapuisl M monucaxapuabl. OOmuil miuan
CTpoeHUs M (PU3MKO-XMMHUYECKHE CBOMCTBA yIIIeBOAOB. bronornueckue GpyHKIMH yrieBoa0B.

Jlumunet. TuapodumsHo-ruApOodoOHBIe cBOMcTBA. Kimaccupukamus munuaos. Tpuriumepuisl,
dochonunuapl, BockH, crepouabl. buonoruueckue ¢GyHkuMM JmnuaoB. OOmmMe  CBOWCTBa
OMO0JIOrNYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaM0O3aMbIKaHHUIO, TIOTYIPOHULAEMOCTb.

HyxneunoBbie xucnorel. JJHK um PHK. Crpoenue HykinenHoBbIX kucioT. HykieoTunabl.
[Mpunuun kommnementapHoctu. IlpaBuno Yaprapda. Crpykrypa JAHK — nBoiiHas coupais.
Mecronaxoxaenue u 6nonornyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsasu B Moisiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccraHOBIEHHblE NEPEeHOCUMKH, WX (QYHKUMM B  KJIeTke. /[pyeue
nykneosuompugpocpamor (HT®). CexBenupoBanue [AHK. Memoowr cenomuxu, mpanckpunmomuxu,
npOMEoMUKU.

CrpykTypHas Ouonorus: OHOXMMUYEeCKMe M Ouodu3MuecKue UCCIeIOBaHUS COCTaBa M
IIPOCTPAHCTBEHHON CTPYKTYphl OHMOMOJeKy. Moodenupoganue cmpykmypol u QYHKYUL OUOMONIEKYI U
ux komnuexcos. Komnviomepnbviti Ou3atin u OpeaHu4ecKuti cunme3 OUOMONEKYN U UX HeNnpupoOHbIX
aHano2os.

JdemMoHcTpanuu

[optpetsr: JI. Ilonunr, k. Yorcon, ®. Kpux, M. Yunkuuc, P. ®panknun, ®. Csurep, C.
[Ipy3unep.

Juarpammsl: «PacnipeneneHne XuMUYECKHX 3JIEMEHTOB B HEKUBOW NpHUpoae», «Pacnpenenenne
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEH.

Ta6nuue! u cxemsl: «lleproanyeckast TabIUIA XUMUYECKHX 3JIEMEHTOBY, «CTPOCHHE MOJIEKYJIbI
BO/bI», «BemiecTBa B cocTaBe opranu3smMoBy, «CTpoeHne MosieKynbl 0enkay, «CTpyKTypbl OelKoBON
MOJIEKYJIB», «CTpO€HHMe MOJEKYN YrieBoAoB», «CTpoeHHEe MOJIEKyNl JIunuaoBy», «HykienHoBbie
KHCIOTh, «CTpoeHne MosieKyisl ATD».

Ob6opynoBanue: XUMUYECKas OCy1a 1 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyxeHHE OCTKOB C MTOMOIIBbIO KAUeCTBEHHBIX PEAKITUI».

JlaGoparopHass padora «lccienoBaHue HYKJIEMHOBBIX KHUCJIOT, BBIACICHHBIX M3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KJIETKH

Tunber kieTok: Jykapuorudeckas U Inpokapuotudeckas. CTpyKTypHO-(QYHKLIHOHAIbHbIE
00pa3oBaHMS KIETKH.



Crtpoenue npokapuoTHueckoil kieTku. Knetounas cteHka Oakrtepuwii m apxeil. OcobeHHOCTH
CTPOEHUS TeTepoTpOodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo M pojb IMPOKapuoT B
OnoneHo3ax.

CrpoeHre M (QYHKUMOHHMPOBAHUE HyKapuoTHueckod kieTku. Ilmaszmatnueckas memOpaHa
(mnazmanemma).  CTpykTypa  IuUla3MaTH4ecKol — MeMmOpaHbl.  TpaHCHOpPT  BeIIECTB  uepes
IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM (muddy3us, obnery€Hnas auddysus), aKTHBHBII
(mepBUYHBIA M BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lomynponuniaemocts MmemOpanbl. Pabora Hatpuii-
KaJMEeBOIo Hacoca. DHJOLUUTO3: MMHOLUTO3, (parouuTos. Dk3ouuTo3. Kinerounas crenka. CTpykrypa u
(GYHKLIMU KIETOYHON CTEHKH PACTEeHUMH, TpHOOB.

Huronnazma. [urozons. Lwurtockener. JIBwkeHue muTomiasmbl. OpraHoujsl  KIETKH.
OpaoMeMOpaHHBIE OPTaHOWABI KIETKU: sSHuormiazmatudeckas cerb (OIIC), ammapar [Nombmkw,
JIM30COMBI, UX CTPOECHUE U QYHKLUU. B3auMocBsA3b 0qHOMEMOPAHHBIX OPraHOUJOB KileTKu. CTpoeHne
IpaHyJISIpPHOTO peTUKyinyma. Mexanusm nanpaenenus 6enxkog ¢ IIIC. CuHTe3 pacTBOPUMBIX OEJIKOB.
CunTe3 KiIeToyHbIX MeMOpaH. [mamkuii (arpaHyJsIpHBIA) OSHAOIUIA3MATHYECKUH PETHKYIYM.
CekperopHass ¢yHkuust anmnapara [onbixu. Moougurkayus 6enkoe 6 annapame 1 oabodxcu.
Copmuposka 6enkoe 6 annapame I onvoxcu. TpaHCHIOPT BeUIECTB B KieTKe. Bakyonu pacTUTeNbHBIX
kierok. Kierounsiii cok. Typrop.

[losiyaBTOHOMHBIE ~ OpPraHoOMbl  KJIETKWA: MHMTOXOHAPUH, IJIACTUIBL.  [Ipoucxoowcoenue
mumoxouopuii u naacmud. Cumbuoeenes (K.C. Mepecrxosckuii, JI. Mapeynuc). Ctpoenne u GpyHkuun
MUTOXOHApPUM M miactua. IlepBuyHbIe, BTOpPUYHbBIE U CIOXHBIE IJIACTUIBI (POTOCHHTE3UPYIOIIUX
9yKapuoT. XJI0pOILIACThI, XPOMOIUIACTBI, JIEHKOIIACTHI BBICIIUX PACTCHUM.

HememOpanusie opranonisl kietku CTpoeHue u GyHKIMH HEMEMOPaHHbBIX OPTaHOUI0B KIIETKH.
PuGocomel. [Ilpomesxcymounvie ¢hunamenmol. MuUxkpopuiaMeHTbl. AKmuHosbie MUKpO@DUIAMEHMbL.
MBpli1eyHble KIETKU. AKMuUHo8ble KOMHNOHEHMbl HeMbluleuHblX Kiemok. MUKkpoTpyoouku. Kierounslii
neHTp. CTpoeHue M JBMKEHHE KXT'YTUKOB M pecHHYeK. MUKpOTpyOOuKH LUTOIIa3Mbl. LleHTprons.
Benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompyoouxkamu. Momopnuie 6enxu.

SAnpo. O6omnouka a1pa, XpoMaTHH, KapuOIUIa3Ma, SAPBIIIKH, UX CTpOoeHUE U PyHKUINU. S 1epHbIiIT
O0enkoBbIii  MaTpukc. IIpocTpaHCTBEHHOE pacHoOJOKEHHE XpOMOCOM B HHTEp(pazHOM  spe.
Dyxpomamun u eemepoxpomamun. benku XpomaTHuHa — TUCTOHBL. J{unamuxa s0epHOU 000NI0UKU &
mumo3se. HoepHulii mpancnopm.

Knerounsie BxitoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIIETOK 3YKapHOT (pacTUTENIbHOM,
KUBOTHOH, TpUOHOI1).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuipr u cxembl: «CTpoeHHE SyKapUOTHUECKON KIIeTKW», «CTpOeHHE >KUBOTHOW KIIETKWY,
«CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue  MHUTOXOHApHUW», <«Snpoy»,  «CtpoeHue
IIPOKAPUOTHUYECKOM KIIETKHY.

ObopynoBaHue: CBETOBOW MHKPOCKOH, MHUKPONpEnapaTbl PacTUTENbHBIX, KUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabGoparopHas padora «/3yueHne CTpOeHHS KIETOK Pa3JIUYHbIX OPraHU3MOB).

IIpakTnyeckas padora «3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopnasi padora «lVccnenoBaHue IuIasMoiau3a M JIEIJIA3MOJIM3a B PACTUTEIbHBIX
KJIETKaX.

IIpakTnyeckas padora «/3ydyeHne NBMKEHUS HUTOILIA3MBI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BelecTB M NPpeBpaLlieHHE JHEPTHH B KJIEeTKe

AccuMMIAIMS M AUCCUMHIJISIIIUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIecCTB:
aBTOTPO(DHBIA W TeTepoTpodHBIA. YdacTHe KHUCIOpoJa B OOMEHHBIX IpoIeccax. DHEPreTHIECKOE
obOecrieuenne kieTku: mpeBpamenne AT® B oOMeHHBIX mporeccax. DepMEeHTATUBHBIN XapakTep
peakiuii KJIeTOYHOro merabonmsma. DepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHH3M JICHCTBHSL.



Kodepmentsl. Otnuynst epMEHTOB OT HEOPTaHUYECKUX KaTalIM3aTOpoB. benku-akTuBaTophl U OENKu-
WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PePMEHTATHBHBIX PEaKIUN OT Pa3IMYHbIX (JaKTOPOB.

[lepBuuHbII CHHTE3 OpPraHMYECKUX BellecTB B KieTke. DoTocuHTE3. AHOKCU2EHHbIU U
oKcueennvlti pomocunmes y b6axmepuu. Ceemocodouparowjue nueMenmsl U NUSMeHmovl peaKyuoHHO20
yeumpa. Ponb xnopormuiactoB B nporecce potocunTeza. CBeToBast 1 TeMHOBas (pa3pl. Pomoodvixanue,
Cs., C4- u CAM-munset pomocunmesa. IlponykTHBHOCTH OoTOCHHTE3a. BriussHUE pa3muyHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTEe3a. 3HAUeHUE (HOTOCHHTE3A.

Xemocunre3. Pa3zHooOpaszue OpraHu3MOB-XEeMOCHHTETHKOB: HUTpUUIUpYIOIINEe OaKTepuwu,
&Kele300aKTepun, cepobaKkTepuu, BOJIOPOAHbIE OaKTepru. 3HaUeHHUE XEeMOCHHTE3a.

Anaspobnble opranu3mbl. Buapl Opokenus. IIpoaykTsl OpoXKeHHS M WX HCIOJIb30BaHHUE
YeIIOBEKOM. AHa POOHBIE MUKPOOPTaHU3MBI KaKk 00EKTHI OMOTEXHOJIOTUN U BO30YAUTENU OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. DTarbl 3HepreTudeckoro oomena. [loarorosurenpsHslii dtamn. ['ukonus
— OECKHCIIOPOIHOE PACIICTIIICHUE TITFOKO3BI.

buonoruueckoe okuciaeHHe, WIM KIETOYHOE JbIXaHue. Poiab MHUTOXOHApPUI B Ipoleccax
ouosornvyeckoro okucienus. Lukmmueckue peakiun. OxucnutenbHoe GochopuanpoBanue. JHepeus
Membpannoeo epaouenma npomonos. Cunme3 AT®: paboma npomouuoi ATD-cunmasoi.
[IpenmymiectBa a’spoOHOro myTH oOOMEHa BEIIECTB Iepel aHa’poOHbIM. O eKTHBHOCTH
SHEPreTUYecKoro oOMeHa.

JdemMoHcTpanuu

[optpersr: [Ix. Ilpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubpt u cxembl: «DoToCUHTE3», «IJHEpreTUdyeckuii obmen», «buocuHTes Oenkay,
«Ctpoenue pepMeHTa», «XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOPYIOBaHHWE JUIsl MPUTOTOBICHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopuasi padora «/3yuyeHHe KaTalIUTUYECKOW AaKTUBHOCTH (PEPMEHTOB (Ha MpHMeEpe
aMuJIa3bl WA KaTaaasbl)y.

JlabopaTopHasi padora «/3yueHue ¢epMEeHTATUBHOTO pACIICIUICHUS MEPOKCHa BOJIOPOJa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHas padora «CpaBHeHUE MPoLecCOB (POTOCHHTE3a U XEMOCHUHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOILIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peaknun marpuyHoro cuHTe3a. I[IpUHIMI KOMIUJIEMEHTApHOCTH B PEAKUUAX MATPUUYHOTO
cuHTe3a. Peanusamms HaciencTBeHHOW wuHpopMmanuu. [eHeTWueckuii KOJ, €ro CBOMCTBA.
Tpanckpununsa — wmarpuunbii cuHTe3 PHK. IlpumHnmmel TpaHCKpHNIMHM: KOMIUIEMEHTApHOCTb,
AHTUNAPAIIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvlx PHK 6 ayxapuomuueckou kiemxe.
Hexooupyrowue PHK.

Tpancnsuuss u e€ osramel. Yuactue TpaHcnoptHeix PHK B OnocunTese Oenka. YcimoBus
6uocunTe3a 6enka. Konupoanue aMmuHokucioT. Posibs pubocom B OnocuHTese Oenka.

Cogpemennvie npedcmaenenus o cmpoeHuu 2enog. OpraHusalys T'€HOMa Yy HpPOKapHuoT U
9yKapuoT. Perymsmus akTUBHOCTU T€HOB Yy mpokapuor. ['unoreza omnepona (®@. XKakob, XK. Mano).
MonexynapHvle mexanusmol dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomoi
2eHos. Perynsaius 0OMEHHBIX ITPOIIECCOB B KieTKe. KieTouHbIi roMeocTas.

Bupycbl — HeknerouHble (QOpMBI KH3HU M OOJIUraTtHble mapasuTbl. CTpoeHHe MPOCThIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusnennwvii yuxn [JHK-codepocawux eupycos,
PHK-cooeparcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3aboneBanus denoBeka, xKuUBOTHBIX, pactenuid. CITN]J], COVID-19, comuanpabie 1
MEAUIMHCKUE MPOOIEMBI.



Buoungpopmamura: ummeepayus u aunanuz 6orvwux maccusos («bigdatay) cmpyxmyprvix
buonocuueckux oaumvix. Hanomexnonoeuu 6 ouonocuu u meouyure. IIpoepammupyemvie QyHKyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemoHcTpaumuu

[Toptpetsr: H. K. Konsuos, 1. 1. IBaHOBCKUA.

Tabnuuer u cxemsl: «brocunres 6enkay, «I'eneTnueckuit koay, «Bupyce», «baktepuodaruy».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCa.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Krnerounslii nuki, ero nepuonsl u perymsauus. Uarepdaza u muto3. OcoO0EHHOCTH MPOLIECCOB,
nporekaomux B uHTepdaze. IloaroroBka  kieTkw K  jgeneHUto.  lIpecuHTeTHYeCKHUU
(HOCTMUTOTUYECKHM), CUHTETHYECKUA UM  IMOCTCUHTETUYECKUM (IPEMUTOTHUYECKHI) MEpHOJIbI
nHTEep(Da3HhI.

Marpuunsiii cunte3 JIHK — permukanus. [punuune permukanuu JIHK: koMmiiemeHTapHOCTS,
IIOJIYKOHCEPBAaTUBHBIM CHHTE3, aHTUIAapauieapHOCTh. MexanusMm permukannu JIHK. Xpomocomsl.
Crpoenue xpomocoMm. Termomepbl U TeloMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHIL
JIMTIIOMAHBIN U TarIONAHbIN Ha0OPbl XpOMOCOM. ["'oMoI0rH4HbIE XpOMOCOMEI. [10J10BBIE XPOMOCOMBI.

Jenenue knetku — Muto3. CTagum MUTO3a U MPOUCXOJAIIME B HUX MPOUECChl. THUIBI MUTO3A.
Kaprokunes n nuroknnes. buosornueckoe 3HayeHHE MUTO3a.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kiierouHas ru0esb — anomnros.

Knerounoe siipo, xpomocombl, (yHKLIHMOHallbHAs Te€HOMUKA. Mexanuzmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemok. «Lugpposas xknemxa» — Ououngopmamuueckue
Mooenu QYHKYUOHUPOBAHUSA KILEeMKU.

JdemMoHcTpanuu

Tabmumet u  cxembl: <«OKU3HEHHBIH LHUKI KIETKH», «Muto3», «CTpoeHHe XpOMOCOMY,
«Penmukanms [JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTMpenapathbl: «MHUTO3 B KI€TKaX KOPEIIKa JTyKay.

JlaGopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOITpenapaTaxy.

JlabopaTopHas padora «HabmoneHue MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX

MHUKpOIIpernaparax ).
Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB
buonoruueckoe pazHooOpasue OpTaHU3MOB. OHOKJIETOYHEIE, KOJIOHHAJIbHBIE,

MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEIESITEIbHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxen,
OJTHOKJICTOYHBIE I'PUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYrHe NpoTHCThl. KoloHNanbHbIe OpraHu3MBl.

B3anMocCBsA3p 4acTeil MHOTOKJIETOYHOIO OpraHW3Ma. TKaHHW, OpraHbl M CHCTEMBI OPIaHOB.
Oprannsm kak eauHoe nenoe. ['omeocras.

Txanu pactenuit. Tumbel pacTUTENBHBIX TKaHeH: oOpa3zoBaTesnbHas, MOKPOBHAs, MPOBOAALIAL,
OCHOBHasA, MexaHundeckas. OCOOCHHOCTH CTpOeHHs, (YHKIUI M PacHoJOXKEeHHS TKaHeH B OpraHax
pacTeHui.

TkaHu >KMBOTHBIX M 4eloBeKa. THIBI KUBOTHBIX TKAaHEW: SMUTEIHAlIbHAS, COEIWHUTEIbHAS,
MbllIeyHas, HepBHass. OCOOEHHOCTH CTpOeHUs, (YHKIMHA M pAcloOOKEHHs TKaHeH B oOpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble W T€HEpATHUBHbIE OpraHbl pacTeHui. OpraHbl U CHCTEMbI OPraHOB
KUBOTHBIX U 4es0BeKa. DyHKIUU OPraHOB U CHCTEM OPTI'aHOB.

Onopa tena opranuzmoB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHUH ckeneT. CTPOEHHE U TUIIbI COEIUHEHUS KOCTEH.

JIBU>KeHHE OpraHu3MOB. [IBM)KEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIHOE, JKI'YTHKOBOE,
pecHM4YHOE. [IBMKCHME  MHOTOKJIETOYHBIX pAacTEHUH: TPONM3MBI M  HAacTuW. JIBH)KeHuHe



MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllIeyHas cuctema. Pedrexc. CkeneTHble MBIl U UX
pa0ora.

IInranue opranusmosB. llornomeHune BOIBI, YIVIEKMCIOIO ra3a M MMHEPAJIbHBIX BEILECTB
pacteHusaMHu. IIuTanue XUBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE nuiieBapeHue. IIlntanue
[IO3BOHOYHBIX KMBOTHBIX. OTHENBl NUIIEBAPUTEIBHOIO TpakTa. [IMieBapuTeNbHBIE JKEIE3BI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Jpixanue opranm3moB. Jlpixanue pactenwid. Jlpixanue >xuBOTHBIX. Juddysus ra3oB uepes
noBepxHOCTh KieTku. KoxHoe npixanue. JlpixarenbHas IOBepXHOCTb. JKaOepHoe M Jn€rouHoe
IbpIxaHue. /[pIxaHue MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. DBOJIOLHMOHHOE YCIIO)KHEHHE CTPOCHUS
JIETKUX ITO3BOHOYHBIX KUBOTHBIX. /[pIXaTenpHas cucTeMa 4eaoBeKka. MeXaHu3M BeHTWIALMY JIETKUX Y
NTHI] ¥ MIIEKOUTAIONMX. Perymsanus apixanus. JlprxarenbHbie 00bEMBI.

TpancnopT BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIIOPT BEILECTB Y
*UBOTHBIX. KpoBeHOCHas cucrema u e€ opransl. KpoBeHOCHas cucTreMa MO3BOHOUYHBIX KUBOTHBIX U
yenoBeka. Cepjue, KpOBEHOCHbIE cOCyabl M KpoBb. Kpyrum kpoBooOpaiieHusi. OBOJIIOLMOHHBIE
YCIIO)KHEHUS CTPOCHUS KPOBEHOCHOW CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. Pabora cepaua u eé
peryssanus.

Beigenenne 'y opranusmoB. Belngenenue 'y  pacreHuid.  BeineneHue y  JKMBOTHBIX.
CoxkpaturenpHble Bakyosnu. Opransl BelieiaeHus. @uiabTpanus, cekpeus 1 o0paTHOE BCaChbIBAHUE Kak
MeXaHU3MbI pabOTHl OpraHoB BblAeTeHUSA. CBS3b TOJOCTH Tela ¢ KPOBEHOCHOH M BBIICITUTEIHHON
CUCTEMaMH. DBblgeneHne y MO03BOHOYHBIX JKMBOTHBIX M 4yenoBeka. [louku. Crpoenune wun
¢byHnkunonuposanue HedpoHa. O6pazoBaHHE MOYH Y UEJIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpbl OakTepuid W LUCTHI
MpOoCTEHIINX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencra macCHBHOM U XUMUYECKON
3amuThl. DUTOHIUABI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M MX ITPOM3BOJHBIC. 3alllUTa OpraHU3Ma OT
Oonesnell. IMMyHHas cuctema yenoBeka. KieTOUHbIM M ryMopabHbIH UMMYHUTET. BpoxaEéHHBIN 1
NPUOOPETEHHBIN crenupUUIecKuii UMMYHHUTET. Teopusi KiIOHanbHO-ceneKTHBHOro nmMMmyHurera (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocnanurensHbie OTBETHl OpraHu3mMoB. Poib BpoxaEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUH.

Pa3npaxxuMocTh U perynsauus y opraHu3moB. Pa3ipa)kxuMoCTh y OZHOKJIETOYHBIX OpraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisiiys y pacTeHuil. POCTOBBIE BENECTBA U UX 3HAYECHUE.

HepBHas cuctema u pedrexTopHas peryisuus y KMBOTHBIX. HepBHasi cuctema u €€ OTAENbl.
OBOJIOIIMOHHOE YCIIO)KHEHNE CTPOCHMSI HEPBHOW CHCTEMBI y UBOTHBIX. OTAEIBI TOJIOBHOTO MO3ra
MI03BOHOYHBIX KUBOTHBIX. Pediiekc u pedaexropHas ayra. besycioBHbie U YCIOBHBIE peQIIEKCHI.

['ymopanbHas perymsuus W SHIOKPHHHAs CHCTEMa JKMBOTHBIX W 4esjoBeka. JKeinessl
SHJOKPUHHOM CHCTEMBI U X TOPMOHBI. JlelicTBHE TOPMOHOB. B3anMOCB3b HEPBHOM M 3HJIOKPUHHOMN
cucreM. [‘unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupr u cxembl: «OTHOKJIETOYHBIE BOJOPOCIH», «MHOTOKIETOUYHBIE BOJIOPOCITH,
«bakrepun», «lIpocreiimme», «Opransl LBETKOBBIX pacTeHU», «CHCTEMBbl OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpoeHHME HaceKOoMbIX», «TkaHu pacreHui», «KopHEBBIE CHCTEMBI»,
«Ctpoenue cte0nst», «CTpoeHHEe JIMCTOBOM IUIACTUHKM», «TKaHM >KMBOTHBIX», «CKeNeT 4eloBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenpHas cucreMay», «HepBHas
cucrema», «Koxa», «MplieuHas cuctema», «BbiaenuTenbHas cucreMa», « QHIOKPUHHAS CUCTEMaAY,
«Ctpoenune Mmpip», «MMMmyHuteT», «KumeuHononaocTHele», «(Cxema NHUTaHHUA pPacTEHUI,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHe THIpbD», «CTpOCHHME IUIAHAPUN,
«BHyTpeHHee cTpoeHHe N0k AEeBOro uepBs», «HepBHas cuctema poioy, «HepBHas cuctema JsArymKkm»,



«HepBHast cucrema npecMmbikatromuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MJIEKONUTAOMNX Y, «HepBHas cucrema uenoBekay, «Pediaexcy.

OObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaTsl OJHOKJIETOYHBIX OpPTraHU3MOB,
MHUKpOIpenaparsl TKaHEW, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIMH HACEKOMBIX, HUIJIOKOXKHUX, IKUBbIE
SK3EMIUIAPhl KOMHATHBIX PACTeHUN, repOapuy pacTeHUN pa3HBIX OTIEJNOB, BIIAXKHBIC IpernapaTsl
KUBOTHBIX, CKEJEThl IMMO3BOHOYHBIX, KOJUICKIIMA OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHUE Ui JEMOHCTPALMU TOYBEHHOTO M BO3AYIIHOTO MUTAaHHUS PACTCHHMN, pacCIIEIUICHUS
Kpaxmasia U OelKOB moj jaeWcTBueM (epMeHTOB, 00OpYyIOBaHHME ISl JAEMOHCTpPALMU OMBITOB IIO
M3MEPEHUIO KU3HEHHON €MKOCTHU JIETKMX, MEXAHU3Ma JIbIXATEJIbHbIX JBUKEHUN, MOJEIHN T'OJIOBHOTO
MO3ra pa3In4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUi.

JlaGoparopHas padora «3yueHne TkaHei )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB LIBETKOBOTO PACTCHUS».

Tema 10. PazMHOkeHMe 1 pa3BUTHE OPTaHNU3MOB

@dopMBbl Pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYAasi BEr€TaTUBHOE) M IOJIOBOE. Bub
0ecIoI0ro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALUS, (hparMeHTaIus, KIOHUPOBaHUE.

[TonoBoe pasmuoxxenue. [lonoBble kineTku, win ramersl. Meiio3. Craauu meio3a. IloBenenue
XpoMocoM B Mero3e. KpoccnHrosep. bronorndecknii CMbICI Mei03a U IOJI0BOTO Iporecca. Meno3 u
€ro MeCTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pa3sutue. ['amerorenes y >kuBoTHBIX. [lonoBeie xene3sl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KieTOK. CiepmaroreHes u oorene3. CTpoeHHe MOJOBBIX KIIETOK.

OmnogoTBOpeHHEe U 3MOpHOHANBHOE pa3BUTHE KUBOTHBIX. (CrocoObl OMIIOJIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpHOIOTHs — Hayka O pPa3BUTUHU
opranusMoB. Mopgozenez — oona u3 enasuvix npobrem smbpuonoeuu. Konyenyua mopghozenos u
Mmooenu mopghocenesa. CtTanuu SMOpHOreHe3a )KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenue. Tursl
npobneHus. [Jemepmunuposannoe u HedepMuHuposanumoe oOpobOnenue. bnacmyna, munvi Oracmyn.
OcobeHHocTu ApOoOIEHUS MIEKONMUTAIOIINX. 3apOAbIILIEBbIE TUCTKYU (TacTpyiaLus). 3akiagKa OpraHoB
U TKaHEW M3 3apOoJblIIIEBBIX JMCTKOB. B3anMHOE BIMSHME YacTel pa3BUBAIOLIETOCS 3apOJbIIla
(oMOpuoHanbHas MHAYKIKA). 3aKJIajKa IUIaHa CTPOSHMs >KHBOTHOTO KaK PE3yJbTaT MEpapXUUYEeCKHUX
B3aUMOJICHCTBUY TeHOB. BiusiHue Ha SMOpHUOHATBFHOE PA3BUTHE PA3THYHBIX (PAKTOPOB OKPYKAIOIIEH
Cpelbl.

Poct u paszBurue xuBoTHBIX. [locTamOpuonanbHelid nepuosn. IIpsimoe M HempsiMoe pa3BUTHE.
PazButue ¢ meramop(ho30M y 6€CII03BOHOUYHBIX U MTO3BOHOYHBIX KMBOTHBIX. bruojornueckoe 3HaueHne
MPSIMOTO U HETIPSMOTO Pa3BUTHS, UX PacpOCTpaHEHUE B pupoje. TUIbI pocTa )KUBOTHBIX. DaKTOPHI
PEryJIlIMA pOCTa XUBOTHBIX U yesnoBeka. CTaauu MOCTAIMOPHUOHAIBHOTO Pa3BUTHS y KUBOTHBIX U
yenoBeka. [lepuopl oHTOreHe3a yenopeka. CTapeHne U CMEPTh KaKk OMOJIOTHYECKUE TPOLIECCHI.

PasmHoxeHne u pasButHe pacteHuil. ['amerodur u cnopodut. Meiio3 B )KU3HEHHOM LIUKIIE
pactenuii. OOpa3zoBaHme crop B Tporecce meio3a. ['amerorene3 y pacteHuid. OIIoI0TBOPEHUE U
pa3BUTHE pPACTUTENbHBIX OpPraHU3MOB. J[BoilHOE OIMIOOTBOpEHHE Yy IIBETKOBBIX PAaCTEHUI.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISALUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpauuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuuer u cxembl: «BererarnBHoe pa3MHOXeHHE», «Turbl 0ecnojoro pa3MHOKECHHUSY,
«Pa3MHOXKEHNE XJIaMUIOMOHAIb», «Pa3MHOXEHHE 3BIIIeHbD, «Pa3MHOXeHue ruape», «Menosy,
«Xpomocombly, «l['amerorenes», «CTpoeHUE SUIEKIETKH W crepMaro3onaay, «OCHOBHBIE CTaJIHH
oHTOreHe3a», «lIpsamoe u Hempsimoe pa3BuTHE», «Pa3zBuTHE MalCKOro Xyka», «PazButue capaHum»,
«Pa3BuTne nArymkm», «/[BoiiHOE OIIONOTBOpEHUE Y LBETKOBBIX pacTeHHil», «CTpoeHHe CceMsH



OJIHOJIONIBHBIX W JIBYJOJIBHBIX pacTeHUil», «KU3HEHHBIM IUKI MOPCKON KamycTbD», «JKW3HEHHBIM
LUK MXay, « KU3HEHHBIM LUK MANOPOTHUKAY, «KM3HEHHBIA LUK COCHBI.

OO6opynoBaH#e: CBETOBOW MHUKPOCKOI, MHKPOIPENapaThl SIMICKICTOK M CIIEPMATO30UI0B,
Mozeinb «L UK pa3BUTHS JIATYILIKH Y.

JlaGoparopnass  paGora  «/3yueHue CTpoeHUs  TOJIOBBIX  KJIETOK Ha  TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBIieHHE NPU3HAKOB CXOJCTBA 3apOJIbIINICH ITO3BOHOYHBIX
YKUBOTHBIX).

JlabGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI».

Tema 11. I'eneTuka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPTaHU3MOB

HcTopus cTaHOBIIGHUS U pa3BUTHs T€HETHKHU Kak Hayku. PabGorer I'. Mennens, I'. ne ®@pusa, T.
Moprana. Posnb oTedecTBeHHBIX Y4€HBIX B pa3Butum reHetuku. Padorer H. K. Komwsmosa, H. U.
BaBunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE TOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJICIbHBIE TCHBI,
albTEPHATUBHBIE NPHU3HAKHM, JOMHUHAHTHBIA M PELIECCUBHBIM NMPU3HAK, TOMO3UI0OTa, I'€TEPO3UrOTa,
qyucTas JUHUS, THOPHUIBI, TeHOTHN, (eHoTHr. OCHOBHBIE METOJbl M€HETHKH: TMOPUIOIOTHYECKUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKUM.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsrios, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

Tabnuub! U cxembl: «MeToJIbl TeHETUKIY, «CXEMbI CKPEIIIMBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TeHETHUECKUX UCCIETOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemnmBanue. [lepBriii 3akoH MeHaens — 3aKOH €IUHO00pa3us TUOPHUIIOB
nepBoro nokojeHus. [IpaBuno nomunHupoBanHus. Bropoit 3akoH MeHaenss — 3aKOH pacllerIeHus
Mpu3HaKOB. [[uTomornueckne 0CHOBHI MOHOTHOPHUIHOTO CKPEIIMBaHU. [ UTIOTE3a YUCTOTHI TaMeET.

AHanmusupyromee ckpemuBanue. [IpomexyTouHbI XapakTep HacleqoBaHusA. PaciieruieHue
MIPU3HAKOB IIPHU HETIOJHOM JIOMUHHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO HaClleOBAHUS
Mpu3HaKoB. [[uTomornueckre OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CueruienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrernseHHoe Haclie0BaHUE
I€HOB, HAPYIICHHUE CLETUICHUS MEXI1Yy TeHaMH. XpOMOCOMHas TEOPHUsl HACIEACTBEHHOCTH.

l'enetnka mnona. XpOMOCOMHBIM MEXaHU3M ONpEJETICHUss Moya. AYTOCOMBI M TOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIN M reTeporaMeTHbIN MoJ. ['eHeTH4ecKasi CTPYKTypa MOJOBBIX XPOMOCOM.
HacnengoBanue npu3HakoB, CIETIEHHBIX C ITOJIOM.

l'enotunn kak nenocrHas cucrema. I[lnedoTrponus — MHOXKECTBEHHOE JEHCTBUE TIEHA.
MHoxecTBEeHHbIN ayuienu3M. BzauMopeiicTBue HeamienbHbIX reHoB. KoMiieMeHTapHOCTh. DnucTas.
[Tonumepust.

['eHeTMYeCKUT KOHTPOJIb  pa3BUTUS PACTEHUM, JKUBOTHBIX W 4YEJIOBEKa, a TaKkKe
(U3HONIOTHYECKHUX MPOLIECCOB, TOBEIEHUS M KOTHUTUBHBIX (PYHKIMHA. ['eHeTHUeckne MeXaHWU3MbI
CUMOMOTEHE3a, MEXaHU3MBI B3aMMOJCHCTBHUS «XO3SMH — Mapa3uT» M «XO3IUH — MHUKPOOHOMY.
['eHeTnyeckue aceKThl KOHTPOJIA U U3MEHEHHs HaclIeCTBEHHON HH(OPMAaLUK B IOKOJICHUSIX KJIETOK
1 OpPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmuupr u cxemsl: «llepBbiii W BTOpoM 3akoHbl Menpaens», «Tperuii 3akoH MeHaens»,
«AHanu3upymouiee ckpemnBanuey, «HemnomHoe nomuHHpoBaHue», «CUENIEHHOE HaciaedOBaHUE



MPU3HAKOB y JApo3oduibly, «l'eHetnka mona», «Kapuorun uenoseka», «Kapuotum apo3o¢puiby,
«Kapuotun nrutib», « MHOKECTBEHHBIN ajienu3My», «B3auMoaeiicTBre reHoBY.

O6opynoBanue: MoJeNb Ui JACMOHCTPAllMd 3aKOHOB €IMHOOOpa3usi TUOPUIOB TIEPBOTO
MOKOJIEHUS M pacCUICIUICHUS MPU3HAKOB, MOJENIb JUIsl JEMOHCTPAllMM 3aKOHAa HE3aBUCUMOTO
HAacJeA0BaHUS MPU3HAKOB, MOJENb Ui JIEMOHCTpPAalUU CLEIUIEHHOIO HACIEJOBaHUsSl IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIripenapar: «Jpo3odumar.

IIpakTuyeckass padora «/I3ydeHue pe3yabTaTOB MOHOTHOPUIAHOTO CKPEIIMBAHUSA Y
TPO30(UITBI».

IIpakTnyeckas padora «/3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPUIBDY.

Tema 13. 3akoHOMepHOCTH NU3MEHYMBOCTH

B3aumopneiictBue reHotuna W cpeabpl npu  (popmupoBaHuM (peHoTHna. M3MEHYMBOCTH
Mpu3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE TPU3HAKU. BHU/IbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U
HacCJEeICTBEHHA.

MonudukanuonHass W3MEHYMBOCTh. Ponb cpeasl B (OpMHUPOBAaHMHM MOJU(DHUKAITMOHHOM
u3MeHuuBoctu. Hopma peakuuu npusHaka. BapuanuoHHbll psng v BapuauuoHHas kpuas (B.
Noranucen). CoiicTBa MOIU(DUKAIIMIOHHON U3MEHUNBOCTH.

l'eHoTunuueckass uU3MeHYUMBOCTh. (CBOHCTBA TE€HOTUIIMYECKOW  M3MEHUMBOCTU. Bujsl
T€HOTUIMMYECKOM M3MEHYMBOCTH: KOMOMHATHUBHASI, MyTaIllMOHHASI.

KoMOuHaTuBHasT W3MEHYMBOCTh. MeW03 M TIOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. Pojab KOMOMHATMBHOW H3MEHYMBOCTH B CO3/IaHUU TE€HETHMUYECKOTO pa3zHOOoOpas3us B
npezeiax 0JHOro BUA.

MyTtaimonHasi M3MEHUYMBOCTh. BuIbl MyTanmii: TeHHBIE, XPOMOCOMHBIE, T'E€HOMHBIE.
CrnoHTaHHBIE W UWHAYIUPOBAHHBIE MYyTallUU. SoepHbIE M  [HUTOIJIA3MATHYECKHUE MYTAaIliu.
ComMarnueckue M moJioBble MyTanuu. [IpuurHbBl BOSHUKHOBEHHS] MyTaluii. MyTareHsl 1 UX BIHSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOIO TMpolecca. 3aKOH TOMOJIOTHYECKUX pAJIOB B
HacnencTBeHHoi n3menunBoctu (H.M. BaBunos). BaesnepHast ©3MEHUYUBOCTh M HACTIEICTBEHHOCTb.

Onucenemurxa u 9NUSEHOMUKA, pONb INUSEHEMUYECKUX (Hakmopoe 6 HACIe008aHUuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoncTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuupr u  cxembl: «Bumbl u3MeHunMBOCTHY», «MoauduKalMOHHAS W3MEHYHBOCTHY,
«KomOuHaTBHasE HM3MEHYUBOCThHY», «Melo3y, «OrmnogorBopenuey», «l'enernyeckue 3abo0JeBaHUS
yesnoBekay, « Buasl Mmyranuin.

O6opynoBaHue: >KHBbIE M TepOapHbIe OSK3EMIULIpHI KOMHATHBIX PACTEHUH, PHUCYHKU
(doTorpadun) >KHBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnas pab6ora «VccienoBanue 3akOHOMEPHOCTEH MOIU(DUKAITMOHHON N3MEHUYHNBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Mytaruu y Apo30puiibl (Ha TOTOBBIX MHKPOIPENapaTax).

Tema 14. I'eHeTHKA YesiOBEKA

Kapuotun denoseka. MexayHapoaHasi mporpaMma HCCJIEIOBaHUS F€HOMa 4esoBeka. MeToabl
W3YYCHUS TEHETUKHU YeIOBEKa: TeHeATOTHUeCKUid, OTM3HEIOBBIN, ITMTOTCHETUYECKUH, TOMYNISAIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJIIPHO-TE€HETUUECKU. CoBpeMeHHOE ONIpeAcIICHUE TE€HOTHIIA:
ITOJIHOTEHOMHOE CEKBEHUPOBAHME, TEHOTHUIIMPOBAaHME, B TOM uyucie ¢ nomombio [II[P-ananu3a.
HacnencrBennsie 3a0osneBanus yenoBeka. ['eHHbIEe M XpOMOCOMHBIE OOJE€3HM ueioBeka. bonesnu c
HACJIEACTBEHHON MPeapacnoioKEHHOCThIO. 3HAUCHHE MEAUIIMHCKON F€HETUKUA B MPEIOTBPAIICHUH U
JICYCHUN TEHETHYECKUX 3a00J]eBaHMil uenoBeka. MeINKO-TeHETHYeCKOe KOHCYJIbTHPOBAHUE.
CrBonoBble KIeTKU. [IoHATHE «T€HETHYEeCKOro Tpy3a». DTHUECKHUE acTIeKThl NCCIIEeI0OBaHUI B 00/1acTH
peoaKTUPOBAaHUs FEHOMA U CTBOJIOBBIX KJIETOK.



I'enernyeckue (HhakTOpbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YellOBeKa K (U3UYECKOMY U
XUMHUYECKOMY 3arps3HEHHUI0 OKpYyKaromie cpeapl. ['eHeTnueckas npeapacnoioKeHHOCTh YeIO0BeKa K
MaTOJIOTUSIM.

JdemoHcTpaumuu

Tabmupsr u cxembl: «Kapuotun uenoBekay, «MeToapl H3ydeHUsS TEHETUKHU YEJIOBEKa,
«["eneTnueckue 3a00ICBaHUS YETOBEKAY.

IIpakTnyeckas padora «CocraBieHue U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpranHu3mMoB

JlomecTukanus U ceyeKkuus. 3apoKIeHUe CeJIeKInu U qomectukauuu. Yuenue H. WM. BaBuiona
o lleHTpax MPOHMCXOXKIEHUS U MHOT000pa3wsi KyJbTypHBIX pacTeHUU. Poib cenekuuu B CO3/IaHUU
COPTOB pacTeHUM U MOpoJ *KUBOTHbIX. CopT, mopoja, IITaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacaeAcTBeHHOM n3MeHunBoctyd H. M. BaBuiioBa, ero 3HadueHHe 1S CEIEKIIMOHHON paboTHI.

MeTtoasl ceneKUMOHHOW paboThl. VCcKycCTBEHHBIM OTOOp: MacCOBBI W WHIWUBUAYAIbHBIH.
Otanbl KOMOMHAIMOHHOW cenekuuu. Vcneitanwe mnpousBoguTese 1mo moTtomMcTBy. Otbop 1o
TCHOTHUITY C TOMOIIBIO OIEHKH (PEHOTUIIA MOTOMCTBA U OTOOp IO TCHOTUIY C IOMOIIBI0 aHAN3a
JIHK.

HckyccTBeHHBINH MyTareHe3 Kak METO]l CeNEeKIIMOHHONW padoThl. PananmoHHbIil 1 XUMHYECKUN
MyTareHe3 KaKk WCTOYHUK MYTAalMi Y KYJIbTYPHBIX (OpM OpraHu3MoB. VIcronbp3oBaHHE TE€HOMHOIO
penakTupoBaHus W MeToJ10B pekoMOuHaHTHBIX JIHK nms momydeHuss MCXOgHOro Marepuania ajis
CEJICKLUU.

[Tonydenue nonumaou0B. BHyTpuBuaoBas rubpuausanus. bauzkopocTBEHHOE CKpellBaHue,
unu uHOpuAuHr. HepoJicTBEeHHOE CKpellMBaHWE, WM ayTOpUIUHT. ['€Tepo3uc U €ro NpUYUHBIL.
Hcnonp3oBanue rereposuca B cenekuuu. OtnanénHas rulOpuamszanus. [Ipeomonenue Oecrogust
MEXBUAOBBIX THOPUAOB. JIOCTHKEHUS CENEeKIINN PACTCHHUM U KUBOTHBIX. «3€1EHASA PeBOIOYUsLY.

CoxpaHeHHne U U3y4eHHE I'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U UX AUKUX POANYEH
JUIS CO3JaHMSI HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue, coxpanerue u
ynpasieHue 2eHemuyecKUMU pecypcamil CelbCKOXO3AUCMBEHHbIX U NPOMbBICTIOBbIX HCUBOMHBIX 8 YETIAX
VAYUULEHUSL CYUYeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, IUHUL U KPOCCO8, 8 MOM YUCLe C NpUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIeO08AHUL, NEePedo8blX udel U NepCneKmugHbIX MexHoNI0Ul.

JdemoncTpanuu

[Toprpersr: H. U. BaBunos, 1. B. Muuypun, I'. I. Kapneuenko, II. II. JIykesnenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuiel u cxeMbl: «LIeHTpBI MPOWCXOXKIEHUS W MHOTO00Opa3us KYJIbTYPHBIX PACTCHHIDY,
«3aKOH TOMOJIOTMYECKHUX pAJOB B HACIEACTBEHHOHM W3MEHUYMBOCTH», «METOAbl CEIEeKIUn»,
«Otnanéunas rudpunuzamnusy», «Myrarenesy.

JlabopaTopHasi pabora «lI3yueHue copToB KyJIbTYpHBIX pPACTEHUH M TOPOJ JAOMAIIHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METOJ0B CENIEKIIUUA PACTEHUI».

IIpakTuyeckas padora «lIpuBruBKa pacTeHUII.

Ikcekypeusi «OCHOBHBIE METOMbI M JIOCTHXKEHUS CEJEKIIMH PAaCTeHWM M >KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO0 (epMy, COPTOUCHBITATENbHBIH YYacCTOK, B TEIIUYHOE
X03SIICTBO, B JIA0OPATOPHUIO arpOYHUBEPCHUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOTUSI M CHHTETHYECKAS OMOJIOTUA

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTMH, — KJIETOYHBbIE M TKaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbI, X XapaKTEepUCTHKA. TpaaunmoHHas OMOTEXHOJIOTHS: XJieOONeueHue, MOoTydeHue
KHMCJIOMOJIOYHBIX IIPOJIYKTOB, BUHOJIEIINE. Muxkpo6uosorn4eckui CUHTE3. OOBeKTHI

MI/IKpO6I/IOHOFI/I‘IeCKI/IX TEXHOJIOTHIA. HpOI/ISBO,I[CTBO 66.]'[1(3, AMHWHOKHCIIOT 1 BUTAMHHOB.



Co3nanne TEXHOJOTUH M MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJbI0 IOJIy4EHHs] OPTaHU3MOB M MX KOMIIOHEHTOB, COJAEPKALUX HE BCTpeYaroluecs B
npupojie OMOCUHTETUYECKUE ITYTH.

Kinerounas wunxeHepus. MeTonpl KynbTyphl KIETOK M TKAaHEHl pacTeHUHM U KUBOTHBIX.
KpuobGanku. Comaruyeckass rubpuauzanus W coMmaTuyeckuil smOpuorenes. Mcmonb3oBaHue
ralyionJI0oB B CEIEKUUM pacTeHui. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzosanue
MOHOKIOHANbHLIX U NOJUKIOHANbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KJIOHHUPOBAHME JKUBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIIETOK.
Texnonozuu 0300pO8iIeHUs, KVIbMU8UPOSaHUsl u MUKDOKIIOHANILHO20 ~ PA3MHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KVAbMYP.

XpOMOCOMHAsi W T'€HHas HWH)KEHepus. VCKyCCTBEHHBI CHUHTE3 I€Ha M KOHCTPYMPOBAHME
pekomOunantHbIX JHK. Cozdanue mpanceennvix opeanusmos. JIOCTHIKEHHST W TEPCHEKTHBBI
XPOMOCOMHOM U T€HHOM MH)KEHEPHUU. DKOJIOTUYECKHE U STUUECKHE MPOOIeMbl TeHHOM UHKEHEPUU.

Menunuackre OuorexHonoruu. lloctreHomHas mmdposas wmemuiuHa. [1[P-muarnocTuka.
MeTa0on0oMHBIN aHaNNU3, FTEHOLEHTPUUECKUN aHAJIW3 MTPOTEOMa YEJIOBEKa ISl OLIEHKU COCTOSIHUSI €r0
310poBbs. Mcnonp30BaHUE CTBOJOBBIX KJIETOK. TapretHas Tepamus paka. 3D-Omoumkenepus s
pa3paboTku (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH, CO3[JaHUs KOMIUIEKCHBIX TKaHEn
COYETaHHUEM TEXHOJOTHH TpEXMEpHOro OWONpHHTHUHTa W ckaddoiauHra A pemeHus 3aaad
MEPCOHAIM3UPOBAHHON MEIUIHBI.

Cozmanue BEKTOPHBIX BakKIMH C 1ETbI0 o0ecreueHuss KOMOWHHUPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycraHOBIeHHME MOJEKYJISPHBIX MeXaHU3MOB (yHKunoHupoBanus PHK-
COZIep KAIINX BUPYCOB, BHI3BIBAIOIINX 0COOO OIMACHBIE 32a00JIEBaHMSI YeJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnumpr u cxemsbl: «Vcrmonb30BaHNEe MHUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM MPOHU3BOICTBEY,
«Knerounast uHxeHepusn», «l'eHHass HTHXEHEPUsI».

JlaGopatopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IIpakTnueckas padora «lloayyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKceKkypenst «bHOTEXHOJIOTMST — BaKHEHIIas IMPOW3BOJUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJdbTaTaM OCBOCHHUS OOYYAIOIIMMUCS MPOTPaMM
cpenHero obmero 06pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHBIE.

B cTpykType NHMYHOCTHBIX pE3yJabTaTOB OCBOCHHUS MPOrpaMMbl IO OHOJIOTUU BBIJICICHbI
CIICYIOIINE COCTABIISIFOIINE: OCO3HAHWE OOYYAIOIIUMUCS POCCUUCKON TpaKTAHCKOW MICHTUYHOCTH —
TFOTOBHOCTU K CAaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH WU CaMOOIIPEAEICHUIO, Haluyue MOMueayuu X
o0yueHUI0 OHOJIOTUH, YeleHanpagienHoe paseumue BHYTPEHHUX YOEKIEHUH JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATULUI Pa3BUTHS OMOJOTHYECKOrO 3HAHUS, 20MOBHOCMb U
CcnocobHocmsb O0YYaIOIIUXCS PYKOBOJACTBOBATHCS B CBOCH JESTEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH
YCTAaHOBKAMM, TMPUCYLUIUMH CHUCTEME OHOJIOTMYECKOTrO OOpa3oBaHMsl, Haluyue HnpasoCcO3HAHUs
9KOJIOTHUYECKOM KYIbTYPBI, CHOCOOHOCMU CMABUMb 1€ U CTPOUTH )KU3HEHHbIE TIIAHBI.

JIn4HOCTHBIE PE3yIbTAThl OCBOSHUS IPOTPAMMBI 110 OMOJIOTHH TOCTUTAIOTCS B €UHCTBE y4eOHOM
U BOCIUTATEIbHOM  JIEATENBHOCTH B  COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCHUHCKUMU
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKUMH W JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, IPHUHSATHIMH B
o0liecTBe MpaBUJIaMH W HOPMaMH TIOBEJCHHS U CHOCOOCTBYIOT IpolleccaM CaMOIO3HaHMS,
CaMOBOCIIUTaHUsI M CaMOpPAa3BUTHs, Pa3BUTHS BHYTPEHHEH MO3ULUU JIMYHOCTH, NATPUOTHU3MA U
YBaXKEHUSI K 3aKOHY U IIPABOIIOPAJIKY, YEJIOBEKY TPY/la U CTaplleMy OKOJIEHHIO, B3aUMHOIO YBaXKCHMUS,
OEepeXHOr0 OTHOIIEHUS K KYyJbTYpHOMY HACIEAWI0 M TPaJulUsM MHOTOHAIMOHAJIBHOTO Hapoaa
Poccuiickoit denepanuu, NpUpOIE U OKPYKAIOILEH cpee.

JIMYHOCTHBIE pPE3YyNbTaThl OCBOEHUS y4yeOHoro mnpeamera «buonorus» AOIKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTHh OOYYarOLIMXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpEHHEN
MO3UIMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPHEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOLIMX TPAJAULMOHHBIM IIEHHOCTSM POCCHUICKOro OOIECTBa, PACHIMPEHHE >KU3HEHHOTO
OIbITA M OIBITA JAEATEIBHOCTU B IIPOLIECCE PEANM3allMM OCHOBHBIX HANpPaBICHWM BOCIHUTATEIBHON
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh T'PAXKJAHCKONW MO3MIMU OO0YyYaroIlerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHICKOTO OOIIECTRa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIbHOCTH NPU CO3JAAHUU Y4YEOHBIX IPOEKTOB,
peleHnH yuyeOHBIX U 03HABaTEIbHbIX 3371ay, BHITOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMNPENENATh COOCTBEHHYIO IMO3UIMIO MO OTHOLICHHIO K SBJICHUSAM COBPEMEHHOMN
J)KU3HU U O0BICHSTE €€;

YMEHHE YUYUTHIBaThb B CBOUX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aWMOJEUCTBHUSA
Jro/iel ¢ pa3HbIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K  COTPYAHHMYECTBY B TIPOLIECCE COBMECTHOTO  BBIMOJHEHUS  Y4EOHBIX,
M03HABATENbHBIX U UCCIIEIOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOIICHUSI K MHEHHUIO OMIIOHEHTOB MPU
00CYXJICHHH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW HWACHTUYHOCTH, IMATPUOTHU3MA, YBAKCHHUSI K
CBOEMY HAapojy, YyBCTBa OTBETCTBEHHOCTH mnepen PonuHoM, ropaoctu 3a cBOM Kpail, cBoro Ponuny,
CBOM S13BIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOMOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIICHHWE K IMPUPOAHOMY HACIEAWI0 U IMaMATHUKAM IPUPOJBI, TOCTHIKEHUSAM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;



CIIOCOOHOCTh OIICHHMBATh BKJIAJl POCCUHUCKHMX YUYEHBIX B CTAHOBJICHHME WM Pa3BUTHE OHOIIOTHH,
MMOHMMAaHUS 3HAYEHUs OWOJIOTUM B MO3HAHUU 3aKOHOB NMPUPObI, B )KU3HHU YEJIOBEKAa U COBPEMEHHOTO
o01ecTBa;

ueiHas yOekIEHHOCTh, TOTOBHOCTD K CITY)KCHHIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €r0
cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HAPOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCThH OIICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSACH Ha
MOpPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSM, CO3JIaHMI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAaAULUSIMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas AICTETUKY ObITa, HAYYHOTO MU TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHHI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HbIX BUJAX HUCKYCCTBa, CTPEMJICHUE MPOSIBIATh KayecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usnueckoro BocnuTaHus, GOPMHUPOBAHMS KYJIbTYPbI 30POBbSI U 3MOIHOHAIBLHOIO
os1aromosy4ms:

MOHMMaHWE M pealu3alus 37J0pOBOro M 0e30macHOro obpasza KHU3HU (30pOBOE MHUTAHHE,
COONIOZICHNE TUTHEHWYECKHX TMpaBWJI M HOPM, COAlaHCUPOBAHHBIM pEXHUM 3aHATHH M OTABIXA,
perymnsipHasi (u3udecKas aKTHBHOCTH), O€pEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHMS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHHUE IEHHOCTH MPaBUJ MHIUBUIYATHHOTO U KOJJIEKTUBHOTO O€30MacHOTrO TMOBEIEHUS B
CUTYALUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCIECJCTBUA U HENPHUATHUS BPEIHBIX TMPHUBBIYEK (YMOTPEOJICHUsS] aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AKTHMBHOW JEATEILHOCTH TEXHOJIOTHYECKOW W COIMAIBHOW HaIPaBJICHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHHO BBITTOHATH TAKYIO ACATEIHHOCTD;

UHTEpPEC K pasnuuHbiM cdepaM TpodhecCHOHATBHOM JEeATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP Oynyiiel mpodeccuu 1 pean30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHMIO HA IPOTSIKEHUH BCEH JKU3HU;

7) IKOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:

AKOJIOTHUYECKHU IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS YKOJIOTHMUYECKOM KYJIbTYphI: IPHOOPETEHNE OMBITA MJIAHUPOBAHUS MTOCTYIIKOB
Y OIICHKH WX BO3MOXKHBIX MTOCJIEICTBHM JIJISi OKPYIKAIOIIEH CPEJIbI;

OCO3HaHUE TN100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOo0JieM U MyTeil UX pelIeHHs;

CIIOCOOHOCTh WCIONB30BaTh MPHOOpETAaeMbIe MPU U3YYCHUU OMOJOTUU 3HAHUS M YMEHUS MPH
pelieHny MpoOeM, CBSI3aHHBIX C PANMOHAIBHBIM TPHUPOJIONOIL30BAaHUEM (COOIIOCHHUE TPaBUII
IIOBEJICHUSI B IMPUPOJIC, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX, OXPAHY BHJOB,
IKOCUCTeM, OMocdepsl);

AKTUBHOE HEINPUATHE ICUCTBUN, NPUHOCALIMUX BPEA OKPYXKAIOIIEH NMPUPOAHOM CpEle, YMEHHUE
MPOTHO3UPOBATh HEONATONMPUSTHBIE JKOJOTUYECKUE TOCIEACTBHUS NPEANPHUHUMACMBIX NEHCTBUN U
MIpEeAOTBpAILATh UX;



HAJIM4YME PA3BUTOTO  DKOJIOTMYECKOTO  MBIIUICHHS, OJKOJOTHYECKOW KYIbTYpHI, OIbBITA
JESATEILHOCTH YKOJOTHYECKOW HAIPABJIICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMH B MO3HABATCIIHHOM,
KOMMYHHKATHBHOW W COIIMAJILHOM IMPAKTHUKE, TOTOBHOCTH K yYacCTHIO B NMPAKTHYECKOU JEATEIbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIIETO COBPEMCHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOIICCTBEHHOM MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHNUE SI3BIKOBOUM M YUTATEILCKOM KYJIBTYPHI KaK CPEACTBA B3aUMOICHCTBUS MEXKTY
JIFOJTbMU ¥ ITO3HAHUS MUPA;

MMOHMMAaHHUE CHCHM(PUKKA OWOJIOTMM KaK HayKd, OCO3HaHHid e poiu B (PopMHpOBAHUHU
paIMOHATIFHOTO HAYYHOT'O MBIIIICHUS, CO3/IaHUU LEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIEM MHpPE
KaK O CIWHCTBE IMPHUPOABI, YEIOBEKA W OOINECTBA, B IMO3HAHWUU IPHUPOJHBIX 3aKOHOMEPHOCTECH U
peIIeHHUH TPOOJIEM COXPAHECHHUS IPUPOJTHOIO PABHOBECHS;

yOSKIEHHOCTh B 3HAUUMOCTH OWOJIOTHH JUIsi COBPEMEHHOM IMBHIIM3AIMH: 00ECIICUCHHs] HOBOTO
VPOBHS Pa3BUTHS MEIUIUHBI, CO3JIaHUE TIEPCIICKTHBHBIX OHOTEXHOJIOTHIA, CIIOCOOHBIX pEIIaTh
pecypcHbIe MPOOIEMBbI Pa3BUTHS YEIIOBEYECTBA, MIOMCKA ITYTEH BBIXOJAa U3 TJI00ATBHBIX IKOJIOTHYSCKUX
npobieM M oOecredeHHs Mepexoja K YCTOMYMBOMY pa3BUTHIO, PAIMOHAIBHOMY HCIOJIb30BAHHIO
MIPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B IIOJIYUCHUH OHWOJOTHYECKMX 3HAHWK B MEJSIX IOBBIMICHUS O0OIIeH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHON IPAMOTHOCTH, KaK COCTABHOM 4acTH (PYHKIIMOHAILHOW IPaMOTHOCTH
oOyuatomuxcs, GopMHpyeMOoit Py N3y4eHUU OHOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJOB I[IO3HAHUS, MHCIOJNb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BATh ITOJTy9aeMbIe 3HAHUS IS aHAU3a U OOBSICHEHHUS SIBJICHUN OKPY)KAFOIIETo
MHUpa ¥ TPOUCXOISAIINX B HEM H3MEHCHHM, YMEHHUE JellaTh OOOCHOBAaHHBIC 3aKJIIOYCHHS HA OCHOBE
HAy4YHBIX ()aKTOB M UMEIOIIUXCS TaHHBIX C IIETBI0 MOMY4eHHUs! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIHHO HCIOIB30BaTh OMOJOTUYECKHE 3HAHUS JJIS pElIeHHUs mpodiieM B
pEATbHBIX KU3HEHHBIX CHTYAITUIX;

OCO3HAaHWE IIEHHOCTH HAYYHOH JEeSATCIIBHOCTH, TOTOBHOCTh OCYIICCTBIIATH TPOCKTHYIO |
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HCHHBIMH IMTOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATDHI

MeTtanpeamMeTHble pe3yabTaThl OCBOSHUS Y4eOHOTO MpeameTa «bHoorusy BKIIOYAOT: 3HAYNMbIE
st GOPMHUPOBAHUS MHPOBO33PEHHUS  OOYJAIOMIUXCS MEKIUCIHUIUIMHAPHBIE (MEXIIPEIMETHBIE)
oOIeHayqYHbIe TIOHATHS, OTPAKAIOIINE [ETOCTHOCTh HAYYHOW KApTHUHBI MUpPA U CHEIU(UKY METOI0B
MMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEpPrus, SBJICHHUE, IPOLIECC, CUCTEMA,
HAy4YHBIA (aKT, MPUHIIUI, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, MCCIEIOBaHUEe, HaOII0/ICHNE,
W3MEPEHHE, OHKCICPUMEHT W JpPYTHe); YyHHUBEpPCAIbHBbIC yueOHble JelcTBHUs (TTO3HABATEIbHEIE,
KOMMYHUKATUBHBIE,  PETYISATHUBHBIE), obecrmeunBaronme  GopMupoBanue  (QyHKIHOHATHHOU
IPaMOTHOCTH M COLIMAILHOM KOMITETEHIIMHM 00YYaroIIUXCsl; CIOCOOHOCTh 00Y4arOIUXCsl UCIOIb30BaTh
OCBOEHHBIC MEXIUCIUTIITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbBIE YUeOHbIC TEHCTBUS B
[M03HABATEJIbHON U COLMAJIbHON MMPAKTUKE.

B pesynbprare mzydeHus: OMOJOTHH HA YPOBHE CpPEHEro 00Iero oopa3oBaHus y 00ydaromerocs
OyayT chopMUpOBaHBI TO3HAaBaTelbHbIE YHHUBEpCajbHble yueOHbIE IEHCTBHS, KOMMYHHKATHBHBIC
YVHHUBEpCaJbHbIC y4eOHBIE NEHCTBUS, PETYNISTUBHBIC YHUBEPCAIbHBIC yUeOHBIC NEHCTBHUS, COBMECTHAs
NEeSATEIbHOCTD.



MerarnpeaMeTHbIe pe3yiIbTaThl OCBOCHUS MPOTPAMMBI CPEIHET0 OOIIEro 0O0pa3oBaHMs IOJKHBI
OTpaXarh:

OBJ1aieHHe YHUBEPCATBLHBIMH Y4eOHBIMH M03HABATEIBHBIMH /1€ CTBUSMMU:

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHS:

CaMOCTOSITENIbHO ~ ()OPMYJIMPOBATh M aKTYaJIM3UPOBaTh MpoOJIeMy, paccMaTrpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BATh IPU OCBOCHHMM 3HAHUHM NPHEMBI JIOTHYECKOTO MBIIIICHUS (aHann3a, CHHTE3a,
CpaBHEHHMS, Kiaccuukanuu, 0000IIeHNS ), pACKPBIBATh CMBICT OMOJIOTUYECKUX MOHATUH (BBLACTATH UX
XapaKTepHbIe PU3HAKHU, YCTAHABIMBATH CBSI3U C JPYTUMH MTOHITUSIMH ),

OIIPEAETSTh LEeNH JISSTENbHOCTH, 3a1aBasi IMapaMeTpbl U KPUTEPUH UX JOCTHXKEHHS, COOTHOCHUTH
PE3YNBTATHI JCATEIILHOCTH C TOCTaBICHHBIMH IIETISIMU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1l O0BSICHEHUS (PaKTOB U SIBICHUH KUBOU IPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, [0 aHAJIOTWH), BBISBIIATH
3aKOHOMEPHOCTH M TPOTHBOPEYUS B pPACCMaTPUBACMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOJIBI M
3aKJFOUCHHUS;

NPUMEHSTh CXEMHO-MOJENbHBIE CpPEACTBA JUISl TIPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIICHWH B W3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKKe IPOTUBOPEUYUH paA3HOTO pPOAa,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALMOHHBIX UCTOYHHKAX;

pa3pabaThIBaTh IUIAH PEUICHUS MPOOJEeMBI C Y4ETOM aHaln3a HMEIOMIMXCS MaTepUalbHBIX |
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JCSITEIBHOCTD, OIEHUBATH COOTBETCTBUE PE3YIbTATOB LIEJSAM, OIICHUBAThH
PHCKH MOCIIEICTBUI J1eITETbHOCTH;

KOOpD/JMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSAX PEATbHOrO, BHUPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiiCTBHS:

BJaJIeTh HAaBbIKAMM Y4eOHO-MCCIIEJOBATEIbCKONM M MPOEKTHOM JeATENbHOCTH, HaBBIKAMU
paspenieHus mpoodieM, CoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETIHbHOMY MTOMCKY METOOB PEIICHHS
MPAaKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/I0B TIO3HAHUS;

UCMOJb30BAaTh PA3JIUYHbIE BHIbBl JESITEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpeTalui, Mpeodpa3oBaHUI0 U NPUMEHEHUIO B yU€OHBIX CUTYallUsAX, B TOM YHCIE IPU CO3JaHUU
Y4eOHBIX U COIMATIBHBIX MTPOEKTOB;

dbopMHpOBAaTh HAy4YHBIA THUI MBIIUICHHUS, BJIAJETh HAYYHOH TEPMHHOJIOTHEH, KITIOUEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHbIE 3aJjaud B OOpa30BaTENbHOU JIEATENBHOCTH U
KU3HEHHBIX CHTYaIUsX;

BBISIBIISITH TTPHYMHHO-CJIC/ICTBEHHBIE CBSI3M W aKTyaJIM3HpPOBATh 3a/1ady, BBIIBUTATH THIIOTE3Y €€
peleHus, HaXOIUTh apryMEHTHI Ul JO0Ka3aTelbCTBA CBOMX YTBEPXKACHUH, 3aJaBaTh HapaMeTpbl U
KPUTEPHUH PELICHHUS;

aHAJM3UPOBATh MOJYUYCHHBbIE B XOJI€ PEIICHUs 3aJaud pe3yJbTaTbl, KpUTHUECKH OIICHWBATh HUX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

J1aBaTh OIIEHKY HOBBIM CHTYAIMsIM, OICHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILIECTBISATh 1IE€JCHANIPABICHHBI IOMCK IEpeHoca CpPEeACTB M CIIOCOOOB JCHUCTBUS B
poecCHOHABHYIO CPey;

YMETbh IIEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO U MPAKTHYECKYIO 00IaCTH KU3HEACATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJICH, MPEAaraTh OpUTMHAIBHBIC TTOAXO0/Ibl U PELICHHUs, CTABUTh MPOOIEMbl U
3aJ]auu, JOMYCKAIOIUE albTepHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmanmei:



OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMAIMK (TEKCTe yueOHOTO MmocoOus, Hay4yHO-
MOMYJISIPHOM JTUTEpaType, OMOIOrHUECKUX CIIOBApSIX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
Wutepuere), ananu3upoBatb MHGOPMAIUIO PA3IUMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

dbopMynHMpoBaTh 3ampochkl W MPHUMEHSATh pPAa3JIMYHbIE METOAbl NpU TOUCKE U 0TOOpe
Ouonornueckoi nHGopMaIuu, He0OX0AMMOH JIJIs BHIIIOJIHEHUS Y4EOHBIX 3a/1a4;

MpHOOpeTaTh  OMBIT  MCIOJNB30BaHHUS ~ MH(POPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO MCIOIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIBHYIO (POPMY MpEACTaBICHUSI OMOIOTHYECKOW MHPOPMALIUN
(cxemsl, TpaduKH, AHArpaMMBbl, TAOTUIBI, PUCYHKH U APYToe);

MCIOJIb30BaTh HAYUHBIH SI3bIK B KAUECTBE CPE/ICTBA Mpu paboTe ¢ Onosornyeckoil nHbopmMamueii:
NPUMEHATh XUMUYECKUE, PU3NIECKHUE U MaTeMaTHUECKUE 3HAKU U CUMBOJIBI, (popMyIibl, abOpeBHuarypy,
HOMEHKJIATYpY, UCTIOIBb30BaTh M MPE0OPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BIIa/IETh HAaBBIKAMHU DPACIIO3HABAHUA W 3alIUTHl MHGOpMauU, HHPOPMAIIMOHHON 0e30macHOCTH
JUYHOCTH.

OByaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

1) o61menmue:

OCYILIECTBIISITh KOMMYHHMKAIIUM BO BceX c(epax >KM3HM, aKTHUBHO Yy4acTBOBATh B JUAJIOTE WU
IUCKYCCUU TIO CYIIECTBY OOCY»XHAaeMol TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBaTh CYXKICHHS
OTHOCHTEIIEHO BBITIOJHEHUS MPEIaraeMoi 3a1a4M, YIUTHIBATH HHTEPECHl U COTJIACOBAHHOCTH MO3UINN
JPYTUX YYaCTHUKOB JUAJIOTA WU IUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBAa OOILIEHMs, NMOHMMATh 3HAYEHHWE COLIMAIbHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTyallud, yMeTb CMsr4aTh KOH(IUKTHI U BECTH
MIEPErOBOPHI;

BJIQJIETh PA3TMYHBIMHU CIIOCOOaMU OOIIEHHUS W B3aUMOJICHCTBUS, MMOHMMATh HAMEPEHUS IPYTHX
JIO/IeH, IPOSIBIIATH YBKUTEIBHOE OTHOILIEHHE K COOECEIHUKY U B KOPPEKTHOH (popme hopMynrpoBarth
CBOH BO3PaXKCHHS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIh30BAHNEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON ¥ HHIUBUyaTIbHOU PaOOTHI IPU PEIICHUU
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTb MPUMEHEHHsS TIpYINOBBIX  (opMm
B3aMMOJICHCTBUS MPU pelIeHUH YueOHO 3a1a4u;

BBIOMPAaTh TEMATHKy W METOJbl COBMECTHBIX IEHCTBHH ¢ YYE€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 WiIeHa KOJUIEKTHUBA;

MIPUHUMATD 1€ COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JACUCTBUS T10
€€ JIOCTMIKEHHUIO: COCTaBIIATh IUIAH ACHCTBUMU, PACHPENEHATh POJIU C YYETOM MHEHMH YYaCTHUKOB,
00CYXIIaTh pe3yIbTaThl COBMECTHOU PabOTHI,

OIICHMBATh KAa4eCTBO CBOETO BKIAJa M Ka)JOTO y4aCTHHKAa KOMAaHIbl B OOIIMHA pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJEU C TO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTHUBHOE CTPATETHUYECKOE MOBEACHHWE B PA3IMYHBIX CUTYalUSX, HPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

OBiajieHne YHMBEPCAJIBLHBIMH PeryJisiTUBHBIMU JIeiiCTBUAMM:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS [Tl BBISIBIICHUS MPOOJIEM M UX PEUIeHHs B )KU3HEHHBIX U
Y4eOHBIX CUTYaIHUIX;



BBIOMPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUN LIEJEBBIE W CMBICIOBBIC YCTAaHOBKM B CBOMX
NCUCTBUSX M IIOCTYIKax IIO OTHOLIEHUIO K JKUBOM IIPUPOJE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPY>KAIOILHX;

CaMOCTOSITEJILHO OCYILLECTBIISITh I03HABATEIbHYIO €ATEIbHOCTD, BBISBIIATH IPOOJIEMBI, CTABUTDH U
(dbopmMynHpoOBaTH COOCTBEHHBIE 337]a4l B 00Pa30BATEIbHOMN NEATEILHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pELIeHHs NpoOieMbl C Yy4ETOM MMEIOLIUXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEAIIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacipsATh paMK1 y4eOHOTO IIPpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO M TIPOSIBICHHIO IIWPOKON JPYIUIMM B Pa3HBIX 00JacTsix
3HaHWi, TOCTOSTHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEIISIM;

BJIa/IETh HaBbIKAMM IIO3HABATEJIbHON pEeQUIEKCMM KaK OCO3HAHMS COBEpIIAEMbIX ACUCTBUA U
MBICIMTENbHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUH, MCIOJIb30BaTh NMPUEMBI pedreKcuu s
OLIEHKU CUTYyalllH, BIOOpA BEPHOT'O PELLICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3YIIbTATOB IEATEIBHOCTH;

3) npuHsITHE CeOsI U IPYTHX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

IMPEJAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yibTaThl OCBOEGHMSI cojJepkaHus ydeOHoro mpenMera «buonorus» Ha
yriyOJIEHHOM YpOBHE OpPHUEHTHPOBaHbI Ha oOecredeHue MpoPUILHOTO OOYy4YeHHUS OO0YyJarouuxcs
ouonorur. OHU BKIIOYAIOT: crenu(uueckue AJisi OMOJOTUM HAyYHbIE 3HAHHS, YMEHHS H CIIOCOOBI
JEUCTBUI 10 OCBOEHHUIO, MHTEPIIPETAllMM W TNpeoOpa3oBaHUIO 3HAHWUN, BHJBI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHWW M WX TPUMEHEHHUIO B pPa3IMYHBIX YYeOHBIX, a TaKKe B PEATbHBIX
AKHU3HEHHBIX cuTyalusx. [IpeqmeTHble pe3yabTaThl IPEICTABIEHBI 110 TOAAM U3YUYEeHHUS.

[IpenmerHble pe3ynbTaThl OCBOeHHs yueOHoro mnpeamera «buomorusi» B 10 knacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MECT€ W POJM OHOJIOTHM B CUCTEME ECTECTBEHHBIX HayK, B
(GOpMHpPOBAaHNN €CTECTBEHHO-HAYYHOW KapTWHBI MHUpA, B MMO3HAHWW 3aKOHOB TPUPOABI M PEIICHUU
mpo0yieM palMOHAIBFHOTO MPHUPOJIONOIL30BAHUS, O BKIAAEC POCCHHCKUX U 3apyOexHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;

BJIQJICHUE CHUCTEMOM OWOJIOTMYECKHUX 3HaHUM, KOTOpas BKIIIOYAET: OCHOBOIMOJArarolue
OMOJIOrMYEeCKHEe TEPMHUHbI U TOHATUA (KU3Hb, KJIETKa, OpraHu3M, MeTa0oju3M, TOMeoCTas,
CaMOpPETYJIALIUS, CAaMOBOCIPOM3BEJIEHUE, HACIIEICTBEHHOCTh, W3MEHUUBOCTb, pPOCT U pa3BUTHUE),
ouosornyeckue Teopun (xinerouyHass teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HacienctBeHHoctu T. Moprana), yuenus (H. M. BaBuimoBa — o 1meHTpax MHOTrooOpasus u
MIPOMCXOXKACHNUS KYJIbTYPHBIX PpAcTeHHi), 3aKOHBI (eAMHOOOpa3usi MOTOMKOB IEPBOrO IOKOJEHUS,
pacIlerIeHus], YUCTOTHl TaMeT, HE3aBUCUMOTO HacienoBaHusi . MeHaensi, TOMOJIOTHYECKUX PSIAOB B
HacneacTBeHHOUM n3mMenunBocty H. M. BapuiioBa), npuHIMIBI (KOMILJIEMEHTAPHOCTH);



BJIaJICHUE OCHOBHBIMH METOAAMU HAyYHOTO TIO3HAHUS, HCIOJB3YEMBIX B OHMOJIOTHYECKHX
HCCIIEOBAHUSX JKUBBIX 00BEKTOB (OMUCaHNE, U3MEpPEHUE, HAOMIOCHUE, SKCIIEPUMEHT);

YMEHHE BBIICNIATh CYIIECTBEHHbIE IPU3HAKH: BHUPYCOB, KIETOK NPOKAPHOT U DYKAPHUOT,
OJHOKJICTOYHBIX M MHOTOKJETOYHBIX OPraHMU3MOB, B TOM 4Hcie OakTepuid, rpuOOB, pacTEHHIA,
KUBOTHBIX W YEJOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OpPraHOB pACTCHMM, >KUBOTHBIX, UEJIOBEKa,
MIPOLIECCOB KU3HEJCATENIbHOCTH, MPOTEKAIOUIMX B OpPraHM3Max pacTeHMid, >KUBOTHBIX U YEJIOBEKa,
OMOJIOTMUECKHX IIPOIIECCOB: OOMEHa BelmecTB (MeTaboJiu3M), TMpEBpalieHUs SHEPTrUu, OpPOKECHHUS,
aBTOTPO(HOrO M TeTepoTpPOGHOro THIOB MHUTaHUS, (POTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHes3a, SMOpPHOreHe3a, IMOCTIMOPHUOHAIBHOTO PAa3BUTHUS, PA3MHOXKEHUS, WHIUBUAYAIBLHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJICICTBHS I'€HOB, FeTepo3uca, HCKYCCTBEHHOTO 0TOODa;

YMEHHE yCTaHABJIMBATh B3aMMOCBSA3H MEXKJy OPraHOUAAMU KJIETKH U UX QYHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEH M HMX (YHKIHUAMH, MEXKAY OpraHaMH M CHCTEeMaMH OpPTraHOB Yy DPAaCTCHHH,
KUBOTHBIX W YEJOBEKa W WX (YHKIUSIMH, MEXKAY CHCTEMaMH OPraHOB M WX (DYHKIUSAMH, MEXKIY
JTanmamMu OOMEHa BEILIECTB, ATAllaMU KJIETOYHOIO IMKJIA M KM3HEHHBIX I[UKJIOB OPraHU3MOB, 3TalaMu
SMOPUOHAIIBHOTO Pa3BUTHS, TECHOTUIIOM U ()eHOTUIIOM, (PEHOTUIIOM U (aKTOpaMU Cpebl OOUTAHUS;

YMEHHUE BBISIBIIATh OTIUYUTEIbHBIC IPU3HAKH )KUBBIX CHCTEM, B TOM YHCJIE PACTCHUH, KHBOTHBIX
Y YEeJIOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIMKY JIJISl I0KA3aTeNbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMAaTHUYECKHUX TPYIIIL;

YMEHHE pemiath OHOJOTMYECKHE 3a/laud, BBIABISATH NPUYMHHO-CICIACTBEHHBIC CBSI3H MEXIY
UCCIIEyeMBIMH OMOJIOTHYECKUMH TIPOLIECCAMU W SIBJICHHUSMH, J€JaTh BBIBOJABl M TPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATD JJa0OpaTOpHbIE M MPAaKTUYECKHe PaboThl, COOMI0aTh MpaBuiIa Npu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bI, TIPOBEPATh WX AKCIEPUMEHTAIBHBIMHA CPEICTBAMH, (HOPMYITHPYS
1eJIb UCCIIEIOBaHMS, aHAJIM3UPOBATh MOJyUEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBATh B yU€OHO-MCCIIEJOBATENbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHH U METUIIMHE,
npoBOIMMON Ha 0a3ze MIKOJIBHBIX HAYYHBIX OOIIECTB, M ITYOJHMYHO TPEICTABIATH IOTYYCHHBIC
pe3yIbTaThl HA YICHUYECKUX KOH(EPEHITHIX;

YMEHHUE OLIEHUBAaTh 3TUYECKHUE ACIHEKThl COBPEMEHHBIX HCCIIEOBAaHMM B 001acTH OMOJIIOTUU U
MeIULUHB! (KIOHMPOBAaHUE, MCKYCCTBEHHOE OIUIOAOTBOpPEHME, HANpaBlIEHHOE M3MEHEHHE IeHoMa U
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oyaymied mMnpodecCHOHATBHOM IeATEILHOCTH B
obnactT OHOJOTMH, MEIUIMHBI, OMOTEXHOJOIMH, BETEPUHAPHUM, CEIBCKOIO XO3AHCTBA, MHUILEBOU
MPOMBIIIICHHOCTH, YIIIyOJSATh IO3HABAaTENbHBIA HHTEpEC, HAlpaBIEHHBIH HAa OCO3HAHHBIM BHIOOD
COOTBETCTBYIOIIEH Tpodeccut M TPONOIDKEHHE OHMOJOTHYECKOro O0O0pa30BaHUS B OpraHU3aIUsIX
cpenHero mpohecCuOHaIBFHOTO U BBICIIIETO 00Pa30BaHUs.

[IpenmerHble pe3ynbTaThl OCBOeHHs yueOHoro mnpeamera «buomorusi» B 11 knacce NOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe M POJM OMOJIOTUH B CHCTEME ECTECTBEHHBIX HAayK, B
(GbopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TIO3HAHWH 3aKOHOB TPUPOIBI U
pElIeHNH SKOJIOTMYECKUX MpoOJieM YellOBEYeCTBA, a TAaKKe€ B PEIICHUH BOIPOCOB PAlMOHAIBHOTO
MPUPOJIOTIONB30BaHUA, U B (POPMUPOBAHUH IICHHOCTHOTO OTHOUICHHUS K TIPUPOJIE, OOIIECTBY, YEIOBEKY,
0 BKJIa/I€ POCCUHCKUX U 3apyOekKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OUOJIOTHH;

yMEHHE BIAJETh CUCTEMON OWOJOrMUECKHUX 3HaHHM, KOTOpas BKIIOYAET OIpeneieHUs u
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJATalolUX OMOJIOTMYECKUX TEPMHHOB M MOHATUH (BUI, YKOCHCTEMA,
ouocdepa), Ouonornueckue Teopuu (dBoMONHMOHHAs Teopuss Y. [lapBuHA, CHHTETHYECKash TEOPHs
sBosironnn), yueHus (A. H. CeBeprioBa — o myTsxX M HampaBiieHUsX 3Bontonuu, B.M. Bepnanckoro — o
ounocdepe), 3akoHbI (reHeTHYECKOTO paBHOBecus Jx. Xapau u B. BaitaOepra, 3apoIbIIieBOTO CX0/1CTBa



K. M. bopa), npaBuna (Munumyma FO. JIubuxa, 5KOIOTHYECKOW NHpPAMUABl SHEPTUU), THIIOTE3HI
(rumore3a «mupa PHK» V. I'mnGepra);

yYMEHHE BJa/IeTh OCHOBHBIMU METOJIaMU HAy4YHOT'O [TO3HAHUS, UCIIOJBb3YEMBbIMU B OMOJIOTHYECKHIX
MCCIICIOBAaHMSIX JKUBBIX OOBEKTOB M HKOCHUCTEM (OIMCaHME, U3MEpEHUE, HAOII0ACHNE, YKCIIEPUMEHT),
croco0aMHu BBISIBIICHUS U OLIEHKH aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPO/IE;

YMEHHE BBLICIATH CYIIECTBEHHbIC MPU3HAKHU: BHUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U OHochepsl,
CTaOWJIM3UPYIOLIET0, JBIKYILIETO U Pa3pbIBAIOIIEr0 €CTECTBEHHOrO0 OTOOpa, auIoNaTpUYECKOro M
CHMITaTPUYECKOTO BHI000pA30BaHMSA, BIUSHUS JBIKYIIUX CHJI 3BONIONMU HA T€HO(OHI MOMYJISAIHH,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelae OOWTaHMsI, 4YepeJOBaHWs HAlpaBJICHUH HSBOJIOLUH,
KpYroBOpOTa BEILIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXAY MPOLECCAMH 3BOJIOIUH, JBIKYIIUMU CHIAMU
aHTPOIOr€HE3a, KOMIIOHEHTAMHU Pa3IMYHbIX IKOCUCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHUE BBISBISITH OTIUMYUTEIbHBIE NPU3HAKU >KUBBIX CUCTEM, HPUCIOCOOJIIEHHOCTh BUJOB K
cpene oOuTaHusl, A0MOTUYECKUX U OMOTUYECKMX KOMIIOHEHTOB DKOCHUCTEM, B3aUMOCBSI3E€H OPraHU3MOB
B COO0IIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE MHCIIONb30BaTh COOTBETCTBYIOLIUE AapryMEHThI, OHOJOTMYECKYIO TEPMHUHOJOTUIO U
CUMBOJIMKY JJIl JOKA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HbIX CUCTEMAaTHUYECKUX TPYII, B3aUMOCBSA3U
OpraHM3MOB U Cpeapl OOWTaHUs, EIWHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXPaHECHHUS
MHOT000pa3usi BUAOB U IKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

YMEHHE peliarb OMOJOIMYECKHEe 3a/ladyM, BBIABIATH MPUYMHHO-CIEACTBEHHBIE CBS3H MEXIY
UCCIIEyeMbIMU OHOJOTMYECKMMH IPOLIECCAaMU U SIBICHUSMH, JEJIaTh BBIBOJbI M IPOrHO3bI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJILTATOB;

YMEHHUE BBINOJIHATD JJa0OpaTOpHbIE M MPAaKTUYECKHe PaboThl, COOMI0aTh MpaBuiIa Npu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BbIIBUTaTh TMIOTE3bI, MPOBEPATh MX IKCHEPUMEHTAIbHBIMU CpPEICTBaMHU, (pOpMyIUpys
1eJIb UCCIIEIOBaHMS, aHAJIM3UPOBATh MOJyUEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBATh B yU€OHO-MCCIIEJOBATENbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHH U METUIIMHE,
MPOBOAMMON Ha 0a3e WIKOJbHBIX HAy4YHBIX OOILIECTB, M MYOJWYHO TPEACTABIATh IOJY4YEHHBIE
pe3yJIbTaThl Ha YYEHUYECKUX KOH(EPEHIINSX;

YMEHHE OLICHMBATh T'MIIOTE3bl U TEOPUU O IMPOUCXOXKACHHUU KU3HH, YEJIIOBEKA U YEJIOBEUECKUX
pac, 0 IpUYMHAX, MOCIEJICTBUAX U CIIOCO0axX MpeloTBpalleH s II100aJbHbIX H3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAaHHBIM BbHIOOp Oyayuiell mnpodeccnoHaNTbHON JEATENBHOCTH B
o0nacti OWOJIOTHUH, HKOJIOTUH, MPHUPOAONOIB30BaHUS, MEAMIIMHBI, OMOTEXHOJIOTMH, ICUXOJIOTHH,
BETEPUHAPUH, CEJIbCKOIO XO3SHCTBA, MHUIIEBOM MPOMBIIIJIEHHOCTH, YIUIYOJSATh I103HABATEIbHBIN
MHTEpEC, HaNpaBICHHBIH HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH mNpodeccun U MPOAOIIKEHHE
OMOJIOrMYEeCKOro 00pa3oBaHMsS B OpraHU3alUsAX CpeJHEro Mpo(ecCHOHATBHOTO U BBICIIETO
oOpazoBaHws.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosmnyecTBo yacoB DIeKTPOHHBIE
Ne n/m Hamveropanue pasieion i rem Konrpoubusie Ilpakruueckne  (uudposbie)
HIPOTPANMEL Beero padoThI padoThI oOpasoBaTebHbIE
pecypcsbl
1 buonorus xak Hayka
2 JKuBble crcTeMBbl U UX U3Y4YECHUE
3 buonorus knerku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KICTKH 8 2
5 OOMeH BellecTB U MpeBpalleHnue YHEPTUH B 9 1
KIIETKE
7 HaCJIeIlCTBeH}faﬂ uHpoOpManus U 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
Ctpoenue u QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKka 0 HaCJIE€ICTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HaCIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTrka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTHs 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Koua-Bo ara no
Ne Jlara nmo A
Tema ypoka JacoB daxry ®opMbI KOHTPOJISA
n/n IJIAHY
Bcero
buonorus kak KOMIUIEKCHAsI HAyKa U KaK 4acTh VY CTHBIN: TEKyIIMI
1 e 1 03.09.2024 i
COBPEMEHHOT0 00IIeCTBa
JKuBble cucTeMbl U UX CBOMCTBA 1 04.09.2024 VYCTHBIN: TEKyIUi
VYpoBHeBas opranuzanus KUBbIX CUCTEM 1 06.09.2024 ®pOH. U UHAUB. OIIPOC
YcrHbIi: 10
4 WcTopust oTKpbITHS U M3ydeHus KieTku. Kinetounas reopust 1 10.09.2024 pe3yJbraram
cooOmIeHni
MeTo 161 MOJIEKYIISIPHOM U KJIIETOYHOM OMOJIOTHH. VCTHBII: 110 HTOTaM
5 Ipakruyeckas pabora «M3ydeHre METOI0B KIETOUHOM L 11.09.2024 MPAKTHYECKOH paboThI
Ouosoruu (xpomarorpadus, SIEKTPodopes, R
maddepennmanbaoe nenTpudyrupoanne, [11[P)»
XHUMHUYECKUH COCTAB KIIETKU 1 3.09.2024 ®poH. 1 UHAMB. OIIPOC
MuHepanbHble BelIecTBa KJIETKH, UX OMOJIOTHYECKasi poJib 1 17.09.2024 ®poH. U UHAUB. OIIPOC
OpraHuyeckue BeliecTBa KIeTKH — OeNKH. [TuChMEHHBII: 110
8 JlabopaTopHas padora «O0HapyxeHHe OETTKOB ¢ 1 18.09.2024 UTOraM J1abopaTopHOi
MOMOIIBIO KAUECTBEHHBIX PEAKIINII» paboThI
9 CoiicTBa, Knaccuukanys u GyHKIUU OEIKOB 1 20.09.2024 VYCTHBIN: TeKyIui
10 Oprannueckue BEIecTBa KJIETKH — YTIIEBOJIbI 1 24.09.2024 ®pOH. U UHAUB. ONPOC
11 Oprannueckue BEMecTBa KJICTKH — JIMITHIBI 1 25.09.2024 Temarraeckuit: ycT HbII
U IMCbMEHHBIN
TeMaTn4ecKuii: yCTHBIN
Hyxneunnossie kucnotsl. JJHK n PHK. JlabopaTopHas © cc yer
12 pabora «lccrenoBanne HYKJIEHHOBBIX KUCIOT 1 27.09.2024 1 ITHCHMEHHBIH
BBIJICJIEHHBIX U3 KJIETOK PAa3JINYHBIX O l“aHI/IBMO,B» https://content.edsoo. ru/
8 P P lab/item/70/
13 Crpoenue u pynkuuu ATO. [Ipyrue 1 01.10.2024 TecroBas pabota
Hykieosunrpudocdarsl (HTD)
14 Cexsenuposanue JJHK. MeToael reHOMUKH, 1 02.10.2024 VY CTHBIN: IO pe3ynbTaT

TPaAHCKPUNTOMUKHU, TPOTEOMUKH

COOOIIEHUI



https://content.edsoo.ru/lab/item/70/
https://content.edsoo.ru/lab/item/70/

15 Metoapl CTPYKTYpPHOUM OHOI0THN 04.10.2024 VYCeTHBIN: TEKyIIHi
16 Tuner knetok. [Ipokapuorryeckas KieTka 08.10.2024 ®pOH. U UHAUB. ONIPOC
Crpoenue sykapuotudeckoit kietku. [lpakTudeckasi [MuceMeHHBIH: 110 HTOraMm
17 > > 09.10.2024 MPaKTHIECKOil paboThI
padora «/3yueHue CBONWCTB KJICTOYHONH MEMOPaHbI» p p
18 [ToBepXHOCTHBIN anmapar KISTKH 11.10.2024 VYeTHBIN: TeKyIIHI
OnHOMEMOpaHHBIEC OPraHOUIBI KIICTKH. [TuCbMEHHBII: TI0 UTOraM
19 IIpakTnueckas padora «/3ydyeHue ABUKEHUS HUTOIIIA3MbI 15.10.2024 IPaKTUYECKON paboThI
B PACTUTEIBHBIX KIETKAX)
[TomyaBTOHOMHBIE OPTraHOUIBI KJIIETKU: MHUTOXOHJIPHH, [TuCbMEHHBII: TI0 UTOraM
20 iactusl. Jlaboparopuas paéora «VccneroBanne 16.10.2024 n1a6opaTopHOil paboOTHI
TUTa3MOJIM3A U JICTUIa3MOJIN3a B PACTUTEIIBHBIX KICTKAX)
21 HememOpanHble opraHon/ bl KJIETKU 18.10.2024 VY CTHBIN: TEKyIUN
MOCTOSITEIIbHAS
22 CrpoeHue u GyHKIHH sapa 22.10.2024 CamocTosTenLHA
pabora
CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK SyKapHOT. ITnceMeHHBIH: 10
23 JlaGopaTopuas padora «l3yueHre CTpOCHUS KIETOK 23.10.2024 uToram J1abopaTopHoi
Pa3IMYHBIX OPTAaHU3MOBY paboThI
Accnéwnnﬁum ? ILI/ICCI/Ié\/II/IJ‘IHLII/IH — JBE J(;T(épOHLI TTHCEMEHHELE: 110
MeTabonmu3ma. Tumbel oOMeHa BemecTs. JlaGopaTopHas .
24 mect DATOD 25.10.2024 UTOraM J1abopaTopHOi
padora «/3yueHue KaTaIUTUYECKON aKTUBHOCTH 6oL
(hepMeHTOB (Ha MpUMepe aMUJIa3bl UM KaTajaasbl)» P
d)eplxgeHTaTHBHJ}imﬁxapaKTep pea1<1161/11/1 Knelgquoro TTHCEMEHHELE: 110
MeTtabonu3ma. JlabopaTtopHas padora «M3ydyeHue .
25 D4TOop D yd 05.11.2024 UTOram J1abopaTopHOi
(hepMEeHTaTUBHOTO paCHICTIIICHNS IEPOKCH 1A BOJOPOA B 260
ThI
PaACTUTENILHBIX M KMBOTHBIX KIETKAX) P
26 benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI 06.11.2024 ®poH. U UHAUB. OIIPOC
27 ABTOTpO(HBII THUIT 0OMEHa BEIIEeCTB 08.11.2024 VYCTHBIN: TEKYIIHI
28 doTocuHTE3 12.11.2024 ®poH. U HHIUB. OIIPOC
29 XemocunTtes. JJaboparopnas pabora «CpaBHeHHE 13.11.2024 ®pOH. U UHAMUB. ONPOC
POIIECCOB (POTOCHHTE3A U XEMOCHHTE3A» o
AHa’poOHbIe Opranu3Mbl. Bunibl Oposkenus. JlagopaTopHas ITncbmenHblii: 110 .
30 15.11.2024 UTOTaM J1adopaTOpHOI

QﬂﬁOTa «CpaBHCHI/Ie nmponeccoB 6pO)I(CHI/I}I W ObIXaHUW»

paboThI




31 AnpoOHBIE OpraHU3MBI. JTaIbl YHEPTETUYECKOTO0 0OMEHa 19.11.2024 ®poH. ¥ UHAMB. OIIPOC
39 DHeprus MGM6paIiHOI‘O rpaauenta npotoHoB. Cunre3 ATO: 20.11.2024 TecroBas pabota
pabora npotoHHOH AT®-cuHTa3bI
33 Peakuuu MaTpuyHOro CUHTE3a 22.11.2024 Y CTHBIN: TEKyIIUH
34 Tpanckpunius — MatpudHbiid cuate3 PHK 26.11.2024 ®pOH. U UHAUB. ONPOC
VYerHblit: o
35 Tpancnsmus u e€ 3tarnbl 27.11.2024 pe3yiabTaTaM
COOOIIIEeHUI
36 Komupoanue amuHOKHCIOT. POt prubocom B OHOCHHTE3E 99.11.2024 VY CTHBIN: TEKyIIMI
Oenka
YcrHblil: 1o
37 Opranuzaiys reHomMa y IpoKapuoT U 3yKapuoT 03.12.2024 pesyibTaTam
cooOmIeHni
38 MonekynsipHble MEXaHU3MBbI SIKCIIPECCUH T€HOB Y 3YKapHOT 04.12.2024 VY CTHBIN: TeKyIUi
Bupycbl — BHeksIeTOUHbIE (POPMBI )KUZHU U O0IUTaTHBIC [TMCHMEHHBII: 0 HTOraM
39 napasuthl. [IpakTudeckas padora «Cosnanue MOIEIH 06.12.2024 TIPaKTUYIECKOH PaGOTHI
BHUpYCa»
40 BupycHble 3a001eBaHMs YeI0BeKa, KUBOTHBIX, PACTEHUIN 10.12.2024 VY CTHBIN: TEKyIUN
VY cTHBINM: o
41 HanoTtexnomoruu B OMOJIOTHU U MEAUITTHE 11.12.2024 pesynbTaTaMm
coo01IeHu I
42 JKW3HEHHBIN LUK KIETKU 13.12.2024 ®pOH. U UHUB. OTPOC
43 Matpuunsiii cunte3 JJHK 17.12.2024 VY CTHBIN: TEKyIUN
Xpomocomel. JIabopaTopHasi padora «3yueHue [TucbMEHHBIIT: 110 HTOram
44 18.12.2024 1a6ODATODPHOM PAGOTE
XPOMOCOM Ha TOTOBBIX MHKpOTIpEnapaTax» OpaTOPHOH pabOTRI
45 Jlenenue KIeTKu — MHUTO3 20.12.2024 ®poH. U UHAUB. OIPOC
Tunsl kinetok. Kapuokunes un nutoknHes. JlaboparopHas TIHCEMEeHHBI: O
46 padoTa «HaGmroieHre MUTO3a B KJIETKaxX KOHYMKA KOPEeIKa 24.12.2024 uToram JabopaTopHOit
JyKka (Ha TOTOBBIX MUKpOIpenapaTax)» paboTEI
47 Perynsmus >kM3HEHHOTO ITUKJIA KIETOK 25.12.2024 ®poH. ¥ UHAMB. OIPOC
48 Opranusm Kak eAMHOE LET0e 27.12.2024 TecrtoBas pabota




TkaHu pacTeHuUn.

IInceMeHHBIN: IO

49 . . 1 10.01.2025
JlabGoparopHas pabora «/3yueHue TkaHeil pacTeHU» UTOTraM JJabopaT paboThI
50 Tkanu HHUBOTHEIX 1 4eIOBeKa. JlaGopaTopHas padora 1 14.01.2025 [TucbMeHHBIH: IO
«M3yueHne TKaHel KUBOTHBIX» nToram jJabopaT paboThI
Opransl. CucteMsl opraHos. JlabopaTopuas pagora ITucbMenHbIi: 110
51 P P 1 15.01.2025 HTOTaM TaGOpATOpHO
«/3y4eHue opraHoB IIBETKOBOTO PACTCHUS
paboThI
52 Ormopa Tena opraHu3MOB 1 17.01.2025 VY CTHBIN: TEKyIIMI
53 JIBroKeHHEe OpraHu3MOB 1 21.01.2025 ®pOH. U UHAUB. ONPOC
o4 [lutanue opraHu3MoB 1 22.01.2025 VY CTHBIN: TEKyIUN
55 [IuTanue MO3BOHOYHBIX KUBOTHBIX. [IHIIEBapuTEIHLHAS 1 24.01.2025 ®DpoH. ¥ UHJIUB. OITPOC
crcTeMa YeJI0OBeKa
56 JlpIxaHue opraHu3MoB 1 28.01.2025 VY CTHBIN: TEKyIUl
S7 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1 29.01.2025 ®pOH. U UHAUB. OIPOC
58 TpancnopT BeliecTB y OpraHu3MoB 1 31.01.2025 VYCTHBIN: TEKyIIHI
59 KpoBeHocHas cucteMa 1Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKa 1 04.02.2025 VYCTHBIN: TEKyIIHI
60 Brigenenue y opranu3mMoB 1 05.02.2025 ®poH. U UHAMB. OIIPOC
61 3amura y OpraHu3MoB 1 07.02.2025 VYCTHBIN: TeKyIui
62 NmMmyHHas cuctema yenoBeka 1 11.02.2025 ®pOH. U UHAUB. ONPOC
63 Pa3npaxuMocTh U peryssnums y OpraHu3MoB 1 12.02.2025 VYCTHBIN: TeKyIui
64 I'ymopanbHas peryisauus 1 S3HIOKPUHHAsS CUCTEMA 1 14.02.2025 TemaTnyecknii: chHLIﬁ
KUBOTHBIX U YEIIOBEKa Y TICHbMEHHBIN
65 ®opMbl pa3MHOKEHUSI OPIraHU3MOB 1 18.02.2025 VY CTHBIN: TEKyIUT
66 [TonoBoe pa3MHOKEHNE 1 19.02.2025 ®poH. U UHAMB. OIIPOC
67 Meiio3 1 21.02.2025 ®poH. U UHIUB. OMIPOC
I'amerorenes. O0pa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK. ITnceMeHHBIH: 10 nToram
68 JIaGopaTopHasi padora «/3ydeHne cTpOEHNs IOJIOBBIX 1 25.02.2025 11aGopaTopHOil paGoThI
KJIETOK Ha TOTOBBIX MUKpPOIIpemapaTax»
69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3 1 26.02.2025 ®pOH. U UHIUB. OTPOC
70 3akjaJKa OpraHOB U TKaHEH U3 3apOJIbIIIEBBIX JTUCTKOB 1 28.02.2025 VYCTHBIN: TEKYIIHI




Poct u pa3zButue xuBoTHbIX. JIabopaTopHasi pabora

IInceMeHHBIN: 1O UTOTaM

71 «BbIsIBICHUE TPU3HAKOB CXOCTBA 3apOIBIIICH 1 04.03.2025 71ab0paToOpHOM PabOTHI
MTO3BOHOYHBIX )KUBOTHBIX)
Pa3zmuoxenue u pa3Butue pactenuii. JlaboparopHas pa6ora [TruceMeHHBII: IO HTOTaM
2 3 1 05.03.2025 nabopaTopHOii paboTHI
«CTpoeHHe OpraHoB pa3MHOKEHHUSI BHICIIIMX PACTEHUII paTOpHON p
73 HcTopust cTaHOBIEHUS U Pa3BUTHS F€HETUKU KaK HAyKU 1 07.03.2025 ®poH. ¥ UHAUB. OIIPOC
OCHOBHbBIC TIOHATHS U CUMBOJIBI TeHETUKHU. JladopaTopHasi ITicbMEHHBIH: 110
74 padoTa «/[po3oduna kak 00BEKT TEHETHIECKUX 1 11.03.2025 UTOraM J1abopaTOpHOI
HCCIIEIOBAHU I paboThI
1?:/2[1K0H0M66pHOCTI/I HACJIeJIOBaHUS lnIpI/ISHaKOB. . TTHCEMEHHEL: 110
75 A oHorubpuaHoe ckpemuBanue. [IpakTuyeckas padora 1 12.03.2025 HToraM MpaKTHIeCKol
N3yyenue pe3ynbTaToOB MOHOTUOPUIHOTO CKPEUIUBAHUS Y 6oL
npo3o¢ b P
76 [{uTonorndyeckre OCHOBBI MOHOTHOPHTHOTO CKPEIIMBAHUS 1 14.03.2025 VYCTHBIN: TEKYIIHI
77 AHanu3upylolee ckpeniuBanue. Hermonnoe noMmuHupoBanue 1 18.03.2025 ®pOH. U UHAUB. OIPOC
Jurnbpunnoe ckpemubanue. [lpakTudyeckas padora [T1cepMeHHBIIT: O UTOraM
78 «3yueHne pe3ynbTaToB AUTUOPUIHOTO CKPEIIMBAHUS Y 1 19.03.2025 HPAaKTHIECKON pabOoTHI
TPO30(UITBI»
79 [{uTonornyeckre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS 1 21.03.2025 ®poH. U UHAMB. OIIPOC
80 CrerieHHOE HaclleZIOBaHUE ITPU3HAKOB 1 01.04.2025 Y CTHBIN: TEKyIIUH
81 XpOoMOCOMHast TEOPHS HACJIEICTBEHHOCTH 1 02.04.2025 ®pOH. U UHAUB. ONIPOC
82 I'eneTuka nomna 1 04.04.2025 VYCTHBIN: TEKYIIHI
83 I'eHoTHI KaK LIEJIOCTHAS CUCTEMA 1 08.04.2025 TecroBas paboTa
84 I'eHeTHYECKUI KOHTPOIIb PA3BUTHS PACTCHHM, )KUBOTHBIX U 1 09.04.2025 @®poH. ¥ HHIKB. OIIPOC
YeJI0BeKa
85 N3meHunBOCTH IpU3HAKOB. BUbI H3MEHUNBOCTH 1 11.04.2025 VY CTHBIN: TEKyIUn
86 MoundukaoHHas “3MEHYNBOCTb 1 15.04.2025 ®poH. U UHAMB. OIIPOC
BapuarnmoHHslIii psi v BapualioHHas KpuBasi. [THCHMEHHBII: 110 HTOraM
g7 JlabopaTopHas padora «/ccrnenqoBanrue 3aKkOHOMEPHOCTEH 1 16.04.2025 71a60paTOpHON paboThI
Mo upUKAMOHHON n3MeHunBocTH. [locTpoenue o
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM»
88 ['enoTunuueckas n3amMeHUnBOCTh. KoMOMHaTHBHAS 1 18.04.2025 ®poH. U UHIUB. OITPOC

HU3MCHYUBOCTH




MytauronHas u3MeHuuBOCTh. IIpakTyeckasi padora

IInceMeHHBIN: 1O UTOTaM

89 1 22.04.2025 .
«MyTanuu y qpo30(duiibl (Ha TOTOBBIX MUKPOIIPENaparax ) MPAKTHYECKON paboThI
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIiecca. DIUTCHETHKA 1 . .

90 p yr p 1 23.04.2025 VY CTHBIN: TEKYIIHI
SMUTeHOMHUKA
I'enetnka yenoseka. IIpakTuyeckas padora «CocraBieHue [TUCHMEHHBII: 10 HTOraM

91 P P 1 25.04.2025 .

Y aHaJH3 POJIOCIOBHOM» MPaKTHYECKON pabOThI

92 MeToapl METUITMHCKOM TeHETUKH 1 29.04.2025 VYeTHBIN: TeKyIIH
3HavYeHHEe MEIUIIMHCKON T€HETUKHU B IPEIOTBPAIICHUU U @poH. U UHAUB. OIIPOC

93  PEAOTED 1 30.04.2025 P HHB- O
JICUCHUH TCHETUYECKUX 3a00JICBaHU YeI0BEKa
OcHOBHEBIE TTIOHATHA celiekinu. JlabopaTopHas padoTa ITuchpMEHHBIN: 10 UTOraM

94 «M3ydenue copToB KyJIbTYPHBIX PACTEHUH U TOPOJT 1 06.05.2025 n1abopaTopHOit paboThI
JOMAIITHUX KHUBOTHBIX)

MeTtopl cenekuoHHOM paboThl. JIaGopaTopHas padora [TucbMEHHBIIL: 110 UTOram

95 & 1 07.05.2025 nmabopaTopHOH paboTHI
«/3ydeHue METOIOB CEJEKIIMH PaCTEHUI» paTOpHOH p

OCTH)KEHUSI CEJICKIIMH PACTCHHUI U )KUBOTHBIX. [TUCHMEHHBII: 10 UTOraM

96 . P o 1 13.05.2025 [IPaKTH4 padOTEI
IIpakruyeckas padora «[IpuBuBKa pacTeHuii» p p
CoxpaHeHue, n3yueHHe 1 MCIIOJIb30BaHNE TeHETHIECKUX ®poH. M UHJKB. OTPOC

97 P 7 1 14.05.2025 P AHE- O
pecypcoB
buotexHonorus kak Hayka U OTpacyib TPOU3BOJICTBA. VYCTHBIN: TEKYIIUn

98 IMpakruyeckas pagora «/3ydeHne 00bEKTOB 1 16.05.2025
OMOTEXHOJIOTHH

99 OCHOBHbIE HaINlpaBJIEHUs] CHHTETUYECKON OMOJIOTHH 1 20.05.2025 VYCTHBIN: TeKyIui

100 XpOMOCOMHas U TE€HHasl HHKECHEPUS 1 21.05.2025 ®poH. U UHAMB. OIIPOC

101 MenuimacKkre OUOTEXHOIOTHN 1 23.05.2025 Y CTHBIN: TEKyIIUH
PezepBHblit ypok. [ToBTOpeHue, 0600meHmne Temarnueckuii:

102 p YPOK. OpeHHue, tenue, 1 23.05.2025 YCTHBIN 1
cUCTEeMaTH3aIHs 3HAHUH .

MTUCHMEHHBIH
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

e buonorus. buonornyeckue CUCTEMBI U MPOIIECCHI; YTIyOJIEHHOE
oOyuenue, 10 knacc/ TepemoB A.B., Ilerpocoa P.A. O6miecTBo ¢
OrpaHr4eHHON 0TBETCTBEHHOCTHIO « MOl MHEMO3MNHA»

e buonorus. 10 knacc : yue0, a1 061eo0pa3oBaT. opranuzanui :
yriIyoI.
b63 yporens / [B. B. Ilaceunuk u ap.] ; mox pen. B. B. [Taceunuka. —
M. : [Ipocsemienune, 2022. — 336 c.: wi. — (JIuHMS KU3HK)

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
1. TutoB E.B. Metonnueckoe nocobue. [Ipumenenre nHGpOpMarHOHHbBIX

TEXHOJIOTHI 1pu o0ydeHun ononoruu. «poday», 2021.

2. TepemoB A.B. buoinorusi. buonornueckue cucteMsl U npoueccsl. 10 knacc:
nocodue AJi CaMOCTOSTENbHOU padboThl 00yUaromuxcs (yriiyOaeHHbIH
ypoBenb)/ A.B. Tepemos, P.A. [lerpocoB. — M.: Muemo3uHa, 2015 r.

3. Monekynsipuas ouosnorusi. COOpHUK 3aaHuil 1jisi noaArotToBku k EI'9:
YPOBHS

A, B, C: yuebno-meToanueckoe nocodue/ A.A. Kupunenko. — PoctoBn//I:
Jleruon, 2013 1.

4. buonorus. COOpHHK 3a7a4 110 TeHETHUKE. ba3oBbIil M TOBBIIIICHHBIH
YPOBCHH

EHD: yuebnoe — nocobue/A.A. Kupunenko. — Poctosn/Jl: Jleruon, 2011
5.T'pun H., Crayr V., Teunop . buonorus. B 3-x tomax. — M.: Mup, 2004.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
POIII https://resh.edu.ru/subject/5/10/

» «kEnunas xomneknus Hudposeix O6pazoaTensHbiX PecypcoBy (Habop
nu(dpoBBIX pecypcoB K yueOHukam jinauu [Tonomapesoii 11.H.)
(http://schoolcollection.edu.ru/), http://school-
collection.edu.ru/catalog/rubr/000001a3-a000-
4ddd-0f6b-5a0046b1db44/?interface=pupil class[]=50 subject[]=29 (110
CoHuny).

« Www.bio.1september.ru— razera «bruosorus» -npuaoxkeHue K «1 ceHTIOps».
* http://bio.1september.ru/urok/ - Matepuasl K ypoky 6uoJor
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