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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueOHomy npeamery "buonorusa" (manee - Ouonorusi) Ha
YpOBHE cpeqiHero obiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oOT 29.12.2012 Ne 273-®3 «0O0 oOpazoBanun B Poccuiickoii
Oepneparun», GI'OC COO, KoHueniuu mnpemnojaBaHus y4eOHOro mIpeameTa
«buonoruss» M OCHOBHBIX MOJOXKEHUM (denepanbHON paboyeil Mmporpammsl
BOCITUTAHUSI.

VYyeOubiii penmer «buonorus» yrnyonénnoro ypoBHs usyudenus (10-11
KJIACChl)  SIBJSIETCS  OAHMM W3  KOMIIOHEHTOB IMpPEAMETHOM  o0sactu
«EctecTBeHHO-HayuHble npeaMeTsl». CormacHo mnonoxeHusm PI'OC COO
npoduibHble y4eOHblE NpPEIMEThl, H3y4yaeMble Ha YriayOJIEHHOM YpPOBHE,
SBJISIIOTCS criocoboM audepeHimanu oOy4eHus: Ha ypOBHE CpeHEro oOIero
o0Opa3oBaHus U TPU3BaHbl O0ECHEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0lIMM, CpEeIHUM OOIIMM, CpPEIHUM MNPOPECCHOHANBHBIM ¢  BBICIIUM
oOpa3zoBanueM. B To jxe BpeMs KaXIbli U3 3TUX Y4E€OHBIX MPEIMETOB JOHKEH
ObITh OpPUEHTHUPOBAaH HA NPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpOoQopUEHTaLUEH
oOydaromuxcs W CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOM obsactu
HAyYHOTO 3HAHHUA, CBSI3aHHOTO C OWOJNIOTHel, MEeIUIMHON, DKOJIOTHEMH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yyebnomy npeamety "buonorus" naér npencraBieHue o
LEeJM U 33jla4ax uM3ydeHus yuyeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, ompenenseT o0g3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpHUpOBaHUE MO pa3feliaM W TeMaM, paclpelielieHHe IO Kiaccam,
PEKOMEHYeT IMOCJIeI0BaTEeIbHOCTh U3YUYEeHHsI YYEOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTUKH Y4eOHOro Ipoliecca,
BO3pAcCTHBIX OCOOCHHOCTEH oOydammuxca. B mnporpamme 1o Ouoioruu
peanu3oBaH MPUHIUI MPEEMCTBEHHOCTH C HM3yYeHHUEM OHMOJIOTMM Ha YPOBHE
OCHOBHOTO oO0miero oOpa3oBanus, Onaromaps 4YemMy MpOCMaTpUBaeTCA
HAIPaBJICHHOCTh HA TOCIEAYyIOIIee pPa3BUTHE OHOJOTUYECKUX 3HAHHM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIUICHHUS, MPEJCTaBICHUN O 30pOBOM 00pa3e *KU3HU, HA
BOCITMUTaHHE OEpPEKHOTO OTHOIICHHUS K OKpY)Kalollel NpUpoaHOi cpene. B
porpaMMme Mo OHOJIOTHMU TaKXKe MOKa3aHbl BOBMOXXHOCTH Yy4e€OHOTO MpeaIMeTa
«buonorus» B peanmusamuu TpeboBanuit DPI'OC COO Kk T1UIAHHPYEMBIM
JUYHOCTHBIM, METAIlpPEAMETHBIM M MPEJAMETHBIM pe3yibTaTaM OOydYeHUS U B
(OpMUPOBAaHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENIbHON JEATEIBHOCTH
00y4aroUIMXxcs MO OCBOEHUIO COJEp)KaHUs OHMOJIOrMYEcKOro oOpa3oBaHUs Ha
YPOBHE CPEJHETO 00IIero 00pa3oBaHuUs.

YueOupii npeamer «buojorus» Ha ypoBHE CpEAHEro  OOMIEro
oOpa3oBaHMs  3aBeplIaeT OWOJIOTMYECKOe 00Opa3oBaHME B  IIKOJE U
OPUEHTHUPOBAH Ha PACLIUPEHUE U YIIyOleHHe 3HaHUN OO0y4alomMXCs O KUBOU
IpUPOJIE, OCHOBAX MOJEKYISIPHOM U KJIETOYHOW OHMOJOTHH, SMOPHOJIOTHUU H
OMONOrMM Pa3BUTHUS, TEHETHKH, CEJICKIUH, OMOTEXHOJOTUH, SBOIIOIMOHHOTO
YYEHHMSI U 3KOJIOTHH.

N3yuenne yuebHOro mnpenmera «buosiorusi» Ha yriIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO HAa MOJATOTOBKY OOYYAIOIIMXCA K MOCIEAYIOIEMY ITOJTYYEHHUIO
OMONOrMyeckoro o0Opa3oBaHUST B By3aX W  OpraHu3alUsAX CPEIHEro
npodeccuoHanbHOTO 00pa3zoBaHusa. (OCHOBY €ro COJEpPXKaHHUS COCTaBIIACT
cuctemMa OMOJIOTrMYECKUX 3HAHUM, MMOIYYEHHBIX MPU U3YYEHHH 00yYaroluMuUcs
COOTBETCTBYIOILIMX CHCTEMAaTHYECKUX pa3leiaoB OWOJOrMM Ha ypOBHE



OCHOBHOro obmiero ooOpasoBanusi, B 10—11 kmaccax 3TW 3HaHUS MOJIYYaIOT
pasButue. Tak, pacluiupeHsl U yriryOieHbl OMOJIOrMYeCKUe 3HaHUS O PACTEHUSX,
KUBOTHBIX,  TrpuOax, OakTepusiX,  OpraHu3Me  4YeJIOBEKa, 00X
3aKOHOMEPHOCTSIX  JKU3HHU, JIONOJHUTEIBHO BKJIIOYEHBI OHOJOTHYECKUE
CBEJICHUS TNPUKIATHOTO M IOUCKOBOIO XapakTepa, KOTOpPbIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPBI [UJIs MOCIEAYIOUIEro BblOOpa mpodeccum.
Bo3moxHa Takxke MHTErpamusi OMOJOrMYEeCKUX 3HAHUM C COOTBETCTBYIOLIMMU
3HAHUSMH, TOJYYCHHBIMH OOYYAIOUIUMUCS TPU HU3YYCHUU (HU3UKH, XUMUH,
reorpaduu 1 MaTeMaTHKHU.

Crpyktypa mporpamMMmbl mo ydyeOHOMY mnpeamety "buomorus" oTpaxkaet
CUCTEMHO-YPOBHEBBIM U HBOJIOLNUOHHBIA MOAXOAbl K H3YYEHHUIO OHOJIOTHH.
CornacHo MM, HM3Yy4alOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE IS
KUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3allUU, dBOJIIOLUUN OPTaHUYECKOT0 MUPA
Ha 3emJie, COXpaHEHUA OMOJIOTMYECKOro pazHooOpasusi miaHersl. Tak, B 10
KJacce H3Yy4yaloTCsd OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM Ouosoruu,
AMOPHUOIOTUU U OMOJIOTMM Pa3BUTHSI, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U
CUHTETHYECKOM OMOJOTUH, aKTyalH3UPYIOTCS 3HAHHUS OOyYaromuxcs II0
O0oTaHWKe, 300JI0TMH, aHaToMuu, Gusmosorun uyenoeka. B 11 kiacce
U3YYarOTCs HBOJIIOIIMOHHOE YUEHHE, OCHOBBI 9KOJIOTUHU U yueHue o duocdepe.

VYyeOubiii npeamer «buonorus» mTpu3BaH 00€CNEUYUTh OCBOCHHUE
oOydJaromuMHUCs OHOJIOTHYECKUX TEOpUM M 3aKOHOB, WJACH, MPUHIMIIOB HU
NpaBWI, JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHUHBI
MUpa, 3HAHUN O CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KJIETKH, OpraHUu3Ma,
HOMYJISIUHU, OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX TOCTHXKCHHSX,
COBPEMEHHBIX  HCCIICJOBAaHUSX B  OHOJOTMH, TPUKIAIHBIX  acleKTax
Ouonornyeckux 3HaHUW. [l pasBuUTHS M TOANEpKAHHMS — MHTEpeca
oOydarommxcs K  OWOJOTMM  HapsiAy CO  3HAYUTENIbHBIM  O00BEMOM
TEOPETUYECKOTO MaTepuaia B COJEP)KAaHUHM MPOrpaMMbl 1O  OHOJIOTUU
IPEeyCMOTPEHO 3HAKOMCTBO C HCTOpUEW CTAHOBIICHHS W Pa3BUTHS TOW WU
WHOM 00JacTH OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apYOCKHBIX YUEHBIX B
pelieHre BAXKHEHIITMX OMOJIOTHUECKUX M IKOJOTUUECKUX MPOOIeM.

lens wu3ydenuss ydebHoro mnpeamera «buonorus» Ha yriyOon€éHHOM
ypOBHE — OBJaJeHUE OOyYarONIMMHUCS 3HAHUSAMHU O  CTPYKTYpPHO-
(GYHKIIMOHAIBHOW ~ OpraHW3alldd  JKUBBIX CHCTEM pPa3HOTO paHra u
NpUOOPETeHNE YMEHUN UCTIONBh30BaTh 3TH 3HaHUS B (DOPMUPOBAHUH MHTEpEca K
onpenenéHHor o0nacTh TpodeccHoHaIbHON JIESITEIBPHOCTH, CBSI3aHHOW C
Owonorued, WM K BBHIOOPY Y4eOHOrO 3aBEACHHUS [JIsl TPOJOJDKEHUS
OHMOJIOrMYecKOro 00pa3oBaHus.

JlocTikeHrne 1enu u3ydeHus ydeOHoro mpeamera «buonorusi» Ha
yri1yOn€HHOM YpOBHE 00€CIIeUNBACTCS PEUICHUEM CISAYIOMIMNX 3a/1a4:

OCBOCHHE OOYYaIOMIUMHCS CUCTEMBI OHMOJOTHYECKUX 3HAaHWUM: 00
OCHOBHBIX OWOJIOTHYECKUX TEOpUSX, KOHIEMIUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M NIPABUIIAX, COCTABJISIOIIUX COBPEMEHHYIO) E€CTECTBEHHO-
HAayYHYI0 KapTHUHY MHpa; O CTPOCHHH, MHOT0O0Opa3sMu M OCOOEHHOCTIX
OMOJIOrMYeCKUX cHucTeM (KJIEeTKa, OpPraHu3M, MOMYJSLUs, BHJI, OHOreOleHO3,
ouocepa); O BBIIAIOIMMUXCA OTKPHITUSX U COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOT NN,

O3HAKOMJIEHHE OOYyYaroIUXCS C METOAAaMH IO3HAHMS KUBOW MIPUPOJIBIL:
UCCIIEIOBATEILCKUMU METOJIaMH  OMOJIOTUYECKUX HayK (MOJEKYJISpHOU W
KJIIETOYHON OuOJIOruu, SMOpPHOJIOTUM U OHOJIOTMH pPa3BUTHUSI, TEHETUKU U
CEeJIEKUMU, OHOTEXHOJOTMH W CHUHTETHYECKON OMOJIOrMu, NaJE€OHTOJOTHH,



AKOJIOTUM); METOJAaMU  CaMOCTOSITEJIbHOTO  TMPOBEICHUSI  OHMOJOTHYECKUX
uccleoBaHuii B JjiabopaTopurt M B TIpupojie (HaOIIOJACHUE, H3MEPEHUE,
AKCTIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJICHUE OOYYalOUIMMUCS YMEHHUSIMHU: CAMOCTOSITEIbHO HAaXOJUTh,
aHAJM3UPOBATH M UCIIOIH30BaTh OMOJIOTUYECKYI0 MH(OPMAIIUIO; MOIb30BaThCS
OMOJOTMYECKON TEPMUHOJOTHEN U CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXKAY
pa3BuTHEeM OWOJOTUM U COLUAIBHO-)KOHOMHUYECKHUMH M SKOJIOTHYECKUMU
npoOJieMaMu 4eJIOBEYECTBA; OIEHUBATH MOCJEACTBUSL CBOEH NESATEIBLHOCTH TIO
OTHOIIEHUIO K OKPY’KaIoIIeH MPUPOAHON cpenie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX JItOJeH; OOOCHOBBIBaTH U  COONIOAATH MEpHI
npoduiakTukd UHGEKIIMOHHBIX 3a00JICBaHMM, TTpaBUjia MOBEACHUS B MIPUPOJIC
n oOecreyeHUss 0€30IIaCHOCTH  COOCTBEHHOM  JKU3HEACATEIBLHOCTH B
Ype3BBIYAWHBIX ~ CHUTYyallMsIX TPUPOJHOTO U  TEXHOTEHHOIO  XapakKTepa;
XapaKTEepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBITHS B 00J1aCTH OMOJIOTUH;

pa3BuTHEe Yy  OOydYarOUIUMXCSl  HMHTEJUICKTYaJIbHBIX UM TBOPYECKUX
CIOCOOHOCTEM B TpOIECCEe 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU U
COBPEMEHHBIMU HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMHU €10 TTPOOIeMaMH,
METO0JIOTHUEH OMOJIOTUYECKOTO UCCIIEIOBAHUS, IPOBEACHUS
OKCTIEPUMEHTAIBHBIX ~ HCCJICJOBAHUN, peIIeHUs OWOJOTMYECKHX  3ajad,
MOJICTUPOBAHUS OMOJIOTHIECKUX 0OBEKTOB M MPOIIECCOB;

BOCITUTAHHE y 00YyYaIOMMXCsl IIEHHOCTHOTO OTHOIICHUSI K YKUBOM MPUPOJIC
B IIEJJOM MU K OTACHbHBIM €€ OOBeKTaM U SBICHHSIM; (HOPMUPOBAHUE
AKOJIOTUYECKOM, TEHETUYECKON TpaMOTHOCTH, OOIIEH KyJIbTyphl TMOBEJICHUS B
IPUPOJIE; MHTETPAIIMU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpereHne Oo0yYaroUMMHUCS KOMIIETEHTHOCTH B  PAaIlMOHAIBHOM
IPUPOJIOIIONIH30BAHUU (COOJIIOICHHE TIPaBUJI TMOBEJECHUS B TPHUPOJE, OXpaHbl
BUJIOB, OKOCHUCTEM, Ouocheprl), COXpaHEHHH COOCTBEHHOTO 3JI0pPOBbSl U
3MI0POBbSl  OKpYXKalIIUX  Jojed  (coOmrogeHuss Mep  NpoUIAKTUKH
3a0oneBanuii,  oOecreueHne  O€30MACHOCTH  KU3HENEATEILHOCTH B
Ype3BhIUANHBIX CUTYAlUAX MPUPOTHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJOTHYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HMU;

CO3JJaHWE YCJIOBHH JJII OCO3HAHHOTO BbIOOpa  OOYyYarOUIUMHCS
UHIMBHUTYaJTbHON o0pa3zoBaTeIbHOM TPaeKTOPHH, CIIOCOOCTBYIOIIEH
NOCIIEYIONIeMYy MPO(EeCCHOHATEHOMY CaMOONPEIEICHUIO, B COOTBETCTBHH C
WHANBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OOmiee 4YHMCIO YacoB, OTBEICHHBIX Ha U3y4YeHHE OWOJIOTUM Ha
yTIIyOJICHHOM YPOBHE CpeJHero ooIiero oopasoanus, cocrapiser 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

Ot60p opraHu3anMOHHBIX (HOPM, METOJIOB M CPEIICTB OOy4EeHUS OMOJIOTHUU
OCYIIECTBIISIETCS C YUETOM CHEIU(PUKHU €T0 COJCPKaHMs U HAMIPABICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTUYECKOT0 O00pa3oBaHUS B OpraHU3AIUSAX CPETHETrO
po(eCcCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYEeHHWHM OWOJIOTHMH Ha YIIIyOJIEHHOM
YPOBHE SIBIIICTCS TPOBEICHUE JIA0OPATOPHBIX M MPAKTHYECKUX padoT. Takke
ydqacTue  OOydyaromuxcsi B BBIIOJHEHUUM  MPOEKTHBIX M y4yeOHO-
HCCIIEIOBATEIBCKUX Pad0T, TEMAaTUKAa KOTOPBIX OMpEAEseTCS Y4YHUTeNeM Ha
OCHOBE MMEIOIINXCS MaTEepPUATbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX
MIPUPOIHBIX YCJIOBHU.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Coneprxkanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouosioruu. buosiornyeckue HaykKu M HU3ydyaeMble UMU TPOOJIEMBI.
dyHAaMEHTaJIbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEHOBAHUS B
OuoJioruu.

3HaueHue OWoJIOTMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU kapTuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosiorueid. 3HaueHUE
OMOJIOTMM B TPAKTUYECKON JEATENbHOCTH YEJIOBEKA: MEIHUIIUHE, CEIhCKOM
X035MCTBE, MPOMBIILIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrorens, Teodpact, K. Jlunnew, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. IlaBnos, 1. W.
MeunukoB, H. M. Basunos, H. B. Tumodeen-Pecorckuii, J[x. Yorcon, @.
Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUM C IPYTUMHU Haykamuy», «Cucrtema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctemMbl Kak IpeaMer uzydeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U UEJIOCTHOCTD,
CJIO)KHOCTh W YTNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3aly JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KIETOYHBIN,
TKAHEBbIM,  OpPraHW3MEHHBIM,  NOMYJALUOHHO-BUAOBOM,  HIKOCHUCTEMHBIN
(buoreonenoTndeckuii), omochepusiii. Ilporeccrl, MPOUCXOAANINE B KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKH >KHUBOro. JKU3Hb Kak (opMa CyIIECTBOBaHUS
marepuu. Hayku, wusyvaromme >KUBbIE CHCTEMbl Ha Pa3HbIX YPOBHAX
OpraHU3aluu.

N3ydenne xuBbIX cucteM. MeTosl Onosiorundeckoir Hayku. HaGmronenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTeMaTu3auus, MeraaHaiu3. [loHstue o
3aBUCMMOM W HE3aBUCUMOW mNepeMeHHOM. [lmaHupoBaHue >KCHEpUMEHTA.
IloctanoBka u npoBepka runore3. Hynesas runoresa. [lonstue BoIOOpKU U €€
JIOCTOBEpHOCTh. Pa3dpoc B Omosiormdeckux gaHHBIX. OIEHKA JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTAaTOB. [IpUUNHBI HCKaXKEHUSI PE3YIbTATOB 3KCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiet 1 cxembl: «OCHOBHBIE TPHU3HAKH >KU3HW», «buonorundeckue
cucteMbl», «CBONCTBA JKUBOM MaTepumn», «YPOBHU OpPraHU3alUMU KHUBOU
npupoib», «CTpoeHue >KMBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszmay, «buoreouenos», «buochepa», «Metoab
W3y4YEHUS )KUBOU MMPUPOIBIY.

O6GopynoBanue: jgaboparopHoe  OOOpPYyJOBaHHE IS MPOBEIACHUS
HaOJII0/ICHUH, I3MEPECHHM, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb3oBaHHWE pA3TUYHBIX METOJIOB IIPHU
W3yYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku



Knerka — cTpykTypHO-QyHKIIMOHANBHAA eauHUIA >kuBoro. HWcropus
oTKpbITUsl KieTku. Paborel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBanu, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUS COBPEMEHHOU
KJIETOYHOU TEOpHH.

Metoasl  MOJEKYISIPHOM M KIETOYHOM OWMOJOTUM: MHUKPOCKOIUS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHInaIbHOe
LHEHTPUPYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @UKCUPOBAHHBIX
K1emok.  DIEeKTPOHHass  MHUKpockomnus. Kougokanbhas — MUKpOCKONUS.
Bumanwvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpanumn

Iloptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. lneinen, P. Bupxos, K.
M. bap.

Tabmuupt u  cxembl: «CBETOBOM  MHUKpPOCKOM»,  «DJIEKTPOHHBIN
MUKpOCKON», «McTopus pa3BUTHS METOJI0B MUKPOCKOITUN.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

IIpakTnueckass padora «l3ydeHne METOAOB KIETOYHOM OMOJIOTUU
(xpomatorpadus, snekrpodopes, auddepeHnraIbHOE IEHTPUDYTHPOBAHUE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJABTPAMUKPOIJIEMEHTHI.
Bona n €€ posib Kak pacTBOPHTENS, peareHTa, y4acTHUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIJIOpEeryJisiiud. MuHepasabHble BEIIECTBA KIETKHU, X OUOIOrudecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. bHogorudeckue mNOJUMEpPHL. benkw.
AMUHOKUCTOTHBIH  cocTaB  OenkoB. CTpyKTypbl O€IKOBOW  MOJIEKYJIBI.
[lepBuynas cTpykTypa Oenka, menTUAHas CBsI3b. BTopuyHas, TpeTUYHAs,
yeTBepTUYHAsA CTPYKTyphl. Jenarypauus. CpoiictBa 6enkoB. Knaccudukanms
o0enkoB. buonornueckue GyHkimu 6eakoB. [lpuonai.

VYrneBoasl.  MoHOcaxapunbl,  JAWCaXapuiabl,  OJIMUTOCaXapuiabl U
nonucaxapunpl. OOmUNA TIaH CTpOeHUS U (U3UKO-XUMHUYECKHE CBOWMCTBA
yriaeBoaoB. buonornueckue pyHKIIUU yrieBOIOB.

Jlunugael.  T'mapodunbsHO-rHApOdOOHBIE  cBoMcTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, CTepouabl. buomornueckue
¢bynkiuu munuaoB. O6mMe cBOWCTBa OMOIOTMYECKHX MEMOpaH — TEKy4ecTh,
CIIOCOOHOCTh K CaM03aMbIKaHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxkneunossie kucnotsl. JJHK u PHK. Ctpoenne HyKI€MHOBBIX KUCIOT.
Hyxneotunsr. [Mpuamun komminementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crupanb. MecTOHaXOXJICHHE W OHOJIOTHYSCKHE (DYHKIIUU
JAHK. Buasl PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbsl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornueckue Gynkiun ATPD. BoccTaHOBIICHHBIE IEPEHOCYUKH, UX ()YHKIIHH
B KJIeTke. [[pyeue wuykneosuompugocpamor (HTD). CexBenupoBanme JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKu, nPpomeoMuKHu.

CtpykTypHas  Owonorusi:  OMOXMMHYECKHME W OMOPU3NUYECKHE
UCCIIEIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYII.
Mooenuposanue  cmpykmypvl u  QyHKyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepnwiii  Ousaiin  u  opeanuueckuti CcuHmes OUOMOAEKYI U  UX
HEnpUpOOHbIX AHANO0208.

JdemoHcTpanumn



Ioptpersr: JI. Ilommur, JIx. VYorcon, ®. Kpux, M. VYwikunc, P.
Opaunknul, @. Canrep, C. IIpy3unep.

Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOU
npupoze», «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KHBOM MPUPOIEN.

Tabnuuel u cxemsl: «llepuognueckas TadaUIa XUMHUYECKHX JIEMEHTOBY,
«CTpoeHue MoJeKyIbl BOJbI», «BellecTBa B coctaBe opranu3smMoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpYKTypbl O€IKOBOM MOJIEKYJbl», «CTpOEHHE MOJEKYI
yriaeBoaoB», «CTpoeHue MoOJIeKynl JunuaoBy, «HykienHoBble KHUCTOTHIY,
«Ctpoenue monekynsl ATO».

O6opynoBaHue: XuMu4eckas 1ocyzia 1 000pyJ10BaHue.

JlabopaTtopHass paGora «OOHapyxeHHMe O€IKOB €  IOMOIIbIO
KayeCTBEHHBIX PEaKLUii».

JlaGoparopnass pabora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJICTKH

Tunsl KJIETOK: 3yKapuoTHUeckass W Mpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00Pa30BaHUS KICTKH.

Crpoenue mpokapuoTHuecKod kieTku. KieroyHass cTeHka OakTepuil u
apxeii.  OcoOeHHOCTH  CTpOEHHUsi  rerepoTpo@HOl W aBTOTpOQHOMU
IPOKAPUOTHYECKUX KIETOK. MeCTO U poiib MPOKApUOT B OMOLIEHO32aX.

Ctpoenrie = ¥ (QYHKIMOHMpPOBAHME  DYKAPUOTHYECKOW  KJIETKHU.
[Inazmatuyeckas MemOpana (mnasmaniemMma). CTpyKTypa IIa3MaTHYeCKON
MeMOpaHbl. TpaHCHOPT BEHIECTB 4Yepe3 IJIa3MAaTUYECKyld MEMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), aKkTUBHBIN (TIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponumaemocts MmemOpanbl. Paborta
HATPUN-KAJIMEBOTO HAacoca. DHIOLMTO3: MUHOLUTO3, (HaromuTo3. DK30LHTO3.
Knerounas crenka. CTpykTypa W (QYHKIIMM KIETOYHOMW CTEHKH DPAaCTEHHIA,

rpu0oB.
Huronnasma. I{uTo3zons. LluTockeneT.  JIBUKEHHE  IIUTOMJIA3MBL.
Opranou bt KJIETKH. OnnomeMOpaHHbIE OpTraHOUbI KJIETKH

sHpomnasMarndeckas cetb (O11C), anmapat ['oab1KH, TU30COMBI, UX CTPOCHUE
u (yHkuuu. B3anMocBs3b 0JHOMEMOpPAaHHBIX OpPraHoMJOB KieTku. CTpoeHue
IPaHyJISPHOTO peTukyiyma. Mexanuzm nanpasnenus 6eaxog ¢ IIIC. CunHTte3
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanysipHbIN)
SHAOIIA3MaTHIeCKuil peTukyiayMm. CekpeTopHas QyHkius annapara ['ombmku.
Mooudghukayus benxkos ¢ annapame I onvoocu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpancnmopT BemIECTB B KIETKE. Bakyonu pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE ~OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue ~ mumoxonoputi  u  naacmuo.  Cumouoeenesz  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMH MHUTOXOHAPUA U
wiactul. [lepBudyHbIe, BTOPUYHBIE U CIOXKHBIE TUIACTUIBI (POTOCUHTEIUPYIOITUX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BBICIIINX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Puramenmol. MuxpouaMeHTbl. AKMuHoGvle MUKpopuiameHmol. MpIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KaiemoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurormasmel. llenTpuons. berku, accoyuupoganHvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnvie denxu.



Snpo. Obonouka siapa, XpoMaTHH, KaproIlja3Ma, SIAPBIIIKA, HX CTPOCHUE
u ¢pyHkuuu. AnepHelii 0eakoBbI MaTpukc. IIpocTpaHCTBEHHOE PacHoOIOKEHUE
XpOMOCOM B HMHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBL. /Jlunamuxa sdepHou 060104Kku 6 mumose. AHoepHuviil
MPAaucnopm.

Knetounsle BikmtodeHus. CpaBHUTENbHAs XapaKTEPUCTHKA  KIIETOK
AYKapHoT (pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

IToptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Taobmuier U cxembl: «CTpoeHHE dYKAPUOTHYECKOW KICTKM», «CTpoeHue
KUBOTHOW  KIeTkn», «CTpoeHHe pacTUTENbHON KIeTkn», «CTpoeHune
MUTOXOHAPUNY, «Sapo», «CTpoeHNE MPOKAPHOTHIESCKON KICTKIY.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOTpPENapaThl pacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KICTOK.

JlaGoparopHass pabGora «l3ydyeHue CTpOEHUS KIETOK pPa3IUYHbIX
OpraHU3MOBY.

IMpakTuyeckas padora «lI3ydeHue CBOWCTB KIETOYHOW MEMOPAHBI».

JlaGopaTopHas padora «lccrnenoBanue riazMonu3a U JEIUIa3Molid3a B
PACTUTEBHBIX KIIETKAX).

IpakTnueckass padora «V3yueHWe JBMKCHHUS  ITUTOILIA3MBI B
PACTUTEITBHBIX KJIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AccUMUIATIAS W JTUCCUMHJIALIMS — JIBE CTOPOHBI MeTaOojm3ma. TuIbl
oOMEHa BEUIECTB: aBTOTPO(PHBIM M TrerepoTpodHBINA. YdacThe KUCIOpoaa B
OOMEHHBIX Tpolieccax. JHEPreTUYecKkoe obOecreueHrue KIETKU: MpeBpalleHue
AT® B oOmeHHbIX mporieccax. DepMEHTaTUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonu3Ma. MepMEeHThI, UX CTPOEHHUE, CBOMCTBA M MEXAHHU3M
nerictBusi.  Kodepmentsl. Otinuuss  QepMEHTOB OT  HEOPraHMYECKUX
KaTajanu3aTopoB. benku-akTUBaTOphl H  OCJNKU-MHTUOUTOPHI. 3aBUCHUMOCTD
CKOpPOCTH (hepPMEHTATUBHBIX PEAKIINN OT Pa3IUIHBIX (PaKTOPOB.

[lepBuuHBII CHUHTE3 OpPraHUYECKHUX BeEmIECTB B KieTke. DoTocuHTEs.
Anoxcueennwlil u okcueenHwvll oomocunmes y baxmepui. Ceemocobuparowue
nuUeMeHmsl U NUSMEeHMbl pPeaKkyuoHHo20 yeHmpa. Poib XIIOpOIIacTOB B
npoiecce porocunre3a. CeroBas u TemHoOBas (a3el. Pomoovixanue, Cz., Ca u
CAM-munvr  ¢pomocunmesa. IlpogykTuBHOCTH (oTocuHTE3a. Brnmsuue
pasIUUYHbIX (aKTOPOB HA CKOPOCTh (poTocHHTE3a. 3HAUeHUE (DOTOCHUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUITUPYIOIINE OAKTEPHH, KelIe300aKTepuH, cepoOaKTeprn, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTel OposkeHHsT U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’POOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYyAUTENN OOJIe3HEH.

AdpoOHBIE OpraHU3MBI. Orarbl HYHEPTEeTHYECKOTO oOMeHa.
[ToagroToBuTenpHbIN  3Tan. [NHKOIW3 — OECKUCIOPOAHOE pacHICINICHUE
[JIFOKO3BI.

buonornueckoe okucieHNE, WX KJIETOYHOE JIbIXaHue. Posib MUTOXOHApHUIA
B IIporieccax OMOJOrHYeCKOro  okucieHus. Llukimuueckue  peaxiumu.
OxucnurensHoe (dochopumupoBanue. Ouepeus memMOpanno2o 2paoueHma
npomonos. Cuumes ATD: paboma npomonnoti AT@-cunmassei. IlpenmyiiecTna
a’poOHOro myTHh oOOMEHa BEIIECTB Iepe]] aHa’poOHBIM. D(PPHEKTUBHOCTH
HEPreTUYEeCKOro OOMeHa.



JdemoHcTpanuun

Ioptpersr: [Ix. [Ipuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuist u  cxembl: «DoTocHHTE3», «DHEPreTUUYECKUl O0OMEHY,
«buocuntes 6enkay, «CtpoeHue hepMeHTa», « XEMOCHUHTE3.

O6opynoBaHnue: CBETOBOU MHUKPOCKOTI, o0opyioBaHME TUISt
MIPUTOTOBJICHHUS ITIOCTOSTHHBIX U BPEMEHHBIX MUKPOIPENAPATOB.

Jlaboparopnass pabGora «l3ydyeHue KaTaqTUTHUUYECKOW AKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpPEe aMHJIa3bl WIIM KaTajlasbl)y.

JlabopaTopnass padora «l3yueHue ¢GepMEHTATUBHOTO PACIICTUICHUS
NEePOKCHUAA BOJIOPO/ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopHas pabora «CpaBHeHHE TIpollecCOB (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneacrBeHHass HHGOPMALNUSA M peajn3alusa e€é B KJIeTKe

Peakumu matpuyHoro cuHte3a. [IpuHUIMI KOMIUIEMEHTapHOCTH B
peakIusaxX MaTpUYHOTO CUHTe3a. Peanmuzanus HaciencTBeHHOW WH(opMammu.
I'enetnueckuil Koa, ero cBorcrBa. TpaHckpunius — MarpuuHblii cuHre3 PHK.
[IpyHIUIIBI ~ TPAHCKPUIILIMHU:  KOMIUIEMEHTAPHOCTb, AHTUNAPAJUIEIBLHOCTD,
acuMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 sykxapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsiuusa u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KomupoBanue amuHOkucior. Poib
pubocoMm B OmocuHTE3€e Oelka.

CogpemenHvle npedcmasgnenus 0 cmpoenuu 2eHos. Opranuszaius reHomMa y
IPOKApUOT U FyKapUOT. Perynsnus akTUBHOCTH I'€HOB y Ipokapuot. ['unoresa
onepoHa (®. XKako6, XK. Mano). MonrexynsapHvie mexanHuzmvl IKCHPeCcCcuu 2eHO8
y aykapuom. Ponv xpomamuua 6 pecyrayuu pabomsi ceHos. Perymsius
O0OMEHHBIX MPOIIECCOB B KiIeTKe. KiieTouHbIi romeocTas.

Bupycel — HekneTouHble (OpPMBI JKM3HM M OOJMTraTHBbIC Mapa3UTHI.
CtpoeHne TpPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kusnennviti yuxn JHK-cooepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. Obpamunas mpancKpunyus, pegepmasa, UHmezpasd.

BupycHple 3a0oneBaHusi 4eloBeKa, JKMBOTHBIX, pacrenmit. CIIU/I,
COVID-19, comuanpHble U1 METUIIMHCKHE MTPOOIEMBI.

buoungopmamura: unmeepayus u anaruz 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocudeckux oOauuwlx. Hanomexnonoeuu 6 oOuonocuu u
meduyune. Ilpoepammupyemvie  @ynxyuu 6enxos. Cnocobvi docmagku
JIeKapCcma.

JdemoHncTpanuun

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKHIA.

Tabmuiel U cxembl: «buocuHTe3 Ocnka», «l'€HETMYECKHH KOI»,
«Bupyce», «baktepuodarm.

IIpakTuueckas padora «Co3anre MOJIeIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Knerounsrii 1muki, ero mepuoanl W peryisanusa. MHTepdaza m MuUTO3.
OcobOeHHOCTH TIPOIIECCOB, MpOTeKaromuX B uHTepdase. [lonroroBka KieTku K
nenenuto. IlpecunreTnyeckuii  (MOCTMUTOTUYECKHI), CUHTETUYECKUH U
MMOCTCUHTETUYECKUH (TPEMUTOTUUYECKUI) MEPUO bl MHTEP(DA3BI.

Marpuunsiii cuare3 JIHK — permukanus. [Ipunnuner permkanuu JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAIIIEIBbHOCTD.



Mexanusm perunkanuu JJHK. Xpomocombl. Ctpoenue xpoMmocoM. Teaomepsl n
TeaoMepasa. XPOMOCOMHBINM HA0Op KIETKM — KapUOTHUI. JIUMIOWAHBIA U
rariouaHbld  Habopel XpomMocoM. ['omoisiornuHble XpoMocoMbl. [losioBble
XpPOMOCOMBI.

Henenne kietku — Muto3. CTagud MUTO3a W MOPOUCXOJAIINE B HUX
npoueccel. Tunel MmuTo3a. Kapuoknnes u nutoknHues3. buosornueckoe 3HaueHue
MHTO3a.

Perynsauust MUTOTHYECKOTO 1UKIIA KIETKU. [IporpamMmmupyemasi kiaetouHas
rudesnp — arnomnTo3.

Krnerounoe sinpo, XxpoMocoMbl, (pyHKIIMOHANbHAs T€HOMUKA. Mexanuzmobl
npoaugepayuu, ouggepenyuposku, cmapenusn u eubeau kiemox. «l{ugposas
KllemKay — Ououn@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTtpoeHue
xpomocomy, «Pemnmukanus [JHK».

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpomnpenapatbl: «MuWTo3 B
KJIETKaX KOpEIKa JTyKay.

JlaGopatopHass  paGora  «lM3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKpOTIpenapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHu3MOB

buonornueckoe pa3zHooOpaszue OpraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHHS M KU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxew, OJHOKIETOYHBIE TPHUOBI, OJHOKJIETOYHBIC
BOAOPOCIH, ApyTrue NpoTUcThl. KoJloHManbHbIe OpraHu3MBbl.

B3anMocBs3p 4yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHU, OpraHbl U
cucteMbl opranoB. OpraHusM Kak equHoe 1eioe. ['omeocras.

Tkanm pacrenuii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHAas,
MOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTH CTPOCHUS,
GyHKIHN ¥ pacTioNioKEHUS TKaHEeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEIINAIbHAS,
COCIMHUTENbHAS, MbIIeYHAas, HepBHAs. OCOOEHHOCTU CTpOeHUS, (PYHKIHUN U
PacIIOIOKEHHS TKaHEN B OpraHax *KMBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHble U IeHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBbl OpPraHOB J>XHMBOTHBIX M 4eJioBeKa. (DYHKIMM OPraHOB M CHCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkenaeTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHblld U BHyTpeHHUH ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEM.

JIBrmokeHne  OpraHu3MoB. JIBHJKEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOuHOE, KTYTUKOBOE, PpECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTECHUM:
TPONU3Mbl M HACTUU. JIBUIKEHME MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIeuHas cucrema. Peduiekc. CkeneTHbIe MBITIIIBI U UX padoTa.

IIutanue opranusmoB. llormomieHne BOABI, YIVIEKUCIOrO Ta3za W
MHHEPAJIBHBIX BEIIECTB pacTeHUsIMU. [InTaHune >XKMBOTHBIX. BHYTpHUIOJIIOCTHOE
U BHYTPHUKJIETOYHOE THIIeBapeHue. [IuTtaHne NO3BOHOYHBIX KHUBOTHBIX.
Otmenbl  NUIIEBAPUTENBRHOIO  TpakTa.  lIumieBapuTenbHBIE  KETE3BI.
[InmeBapurenbHas cucTemMa 4eaoBeKa.



JIlpixanue opraHu3MoB. JIpiIxaHue pacTeHud. JlpIxaHWe IKHUBOTHBIX.
Huddysus razoB yepe3 moBepxHOCTh KiIeTku. KoxxkHoe apixanue. JlpixaTenpbHas
noBepxHocTh. JKabGepHoe u n€royHoe pAbixaHue. J[pIxaHue MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHass cuUcTeMa 4eloBeKa. MeXaHu3Mm
BEHTWISILIMU JIETKUX Yy NTUIl U MIICKONUTAIOUX. Perynsauust JbIXaHwus.
JlpIxaTeabHbIe 00BEMBL.

TpaHCIOPT BEWIECTB Y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTEHHUM.
Tpancnopt BemecTB y XUBOTHbIX. KpoBeHOCHas cucrtemMa M €€ OpraHsl.
KpoBeHocHast cucrema NO3BOHOYHBIX KHUBOTHBIX U 4YenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOpaimieHus. DBOIIOLMOHHbBIC
YCJIOXHEHUSI CTPOEHHUS KPOBEHOCHOW CHCTEMBbI ITO3BOHOYHBIX >KMUBOTHBIX.
Pabota cepana u eé perymnsusi.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwiaenenue 'y
#KUBOTHBIX. CoKpatuTenbHble Bakyonu. Opranbl BblaeneHud. DuiabTpanus,
CeKpelusi W OOpaTHOE BCachlBAHHWE KaK MEXaHU3Mbl pabOThl OpPraHOB
BbiJiesieHUsl. CBsI3b TOJIOCTHM TeJla C KPOBEHOCHOM U BBLACIUTEIBHOU
cucremMaMu. BbljieeHne y TO3BOHOYHBIX JKMBOTHBIX M 4esioBeka. [louku.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpazoBaHKEe MOUH Y YEIIOBEKA.

3anmTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M MHUCTHI MPOCTEUIIUX. 3alUTa Yy MHOTOKIJIETOYHBIX PaCTCHHI.
Kytukyna. CpeacrBa nacCUBHOM M XUMUUYECKOM 3alIUThl. DUTOHITUIBI.

3anmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M MX MPOU3BOJHBIC.
3amura opranusma ot OosiesHeill. IMMmyHHas cucteMa denoBeka. KiaeTouHsiit u
T'yMOpaJdbHbIH UMMYHHUTET. BpokIEHHBIM U MPUOOPETEHHBIN crienupuyecKuii
UMMYHUTET. Teopusi KIOHAIbHO-CceleKTUBHOrO nMMyHurteTa (I1. Dpaux, ©. M.
bepner, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3sMoB. Poiib
BPOXKIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazmpaxxumocte W perymsauus |y oOpraHusmMoB. Pasznpaxxumocts |y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocts U peryisinus y
pactennii. PocToBbIE BelIECTBA U UX 3HAYCHHUE.

HepBuasi cucrema u pednekTopHasl peryisius y >XUBOTHBIX. HepBHas
cucteMa M €€ OTAENbl. OJBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednexc u pediiekropHast gyra. be3yciioBHbIC B YCIOBHBIE Pe(ICKCHI.

['ymopasibHas peryssanus U SHAOKPUHHAs CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKene3pl H>HOOKPUHHOM CUCTEMBI W WX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW W JHIOKPUHHOUN cucTeM. [ umoTamamo-rumnodusapHas
cucTeMa.

JdemoHncTpanumn

[Toptper: U. I1. I1aBinos.

Tabnuier u cxembl: «OIHOKIECTOYHBIE BOJOPOCTNY», «MHOTOKIETOYHBIC
Bojopociny, «baktepumny», «lIpocreitmney, «OpraHbl HBETKOBBIX PACTEHUII»,
«CuctemMbl OpraHoB [O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», « Tkanu pactenuit», «KopHeBbie cucTeMbl», «CTpoeHHE CTEOISN»,
«CTpoeHue JMCTOBOW IIACTUHKWY», « TKaHW KUBOTHBIX», «CKEIEeT yeaoBeKay,
«ITumeBapurenbHas cucrtema», «KpoBeHOCHas cucrema», «J/lpIxarenbHas
cuctema», «HepBnas cucrema», «Koxa», «Mplmmeunas  cucrtemay,
«BblienuTenbHas cucteMay, « HAOKPpUHHAST cucTemMa», «CTPOEHHUE MBIIIIIBIY,
«MmmyHutery, «KumedHonosocTHeie», «CxemMa THTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHBOTHBIX», «CTpO€HUE THUIAPBI»,



«Ctpoenue mianapun», « BHyTpeHHee cTpoeHue N0kKAeBOro uepns», «HepBHas
cuctreMa pwid», «HepBHas cuctema nsarymku», «HepBHas —cucrtema
npecMbikatonuxcsi», «HepBHas cuctema nTuny», «HepBHas cuctema
MiekonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpEnapaThl OJJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpenaparbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUIEKLUU
HAaCEKOMBIX, UTJIOKOXKHUX, )KUBBIE IK3EMIUIIPhl KOMHATHBIX PACTCHHM, repbapun
pacTeHUl pa3HBIX OTAEJIOB, BIAXHBIE TMpEMapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIUU OECMO3BOHOYHBIX KHBOTHBIX, CKEJET YeIOBEKa,
o0opyAoBaHWe MJii JEMOHCTPAllMd IMOYBEHHOTO M BO3AYIIHOIO MHUTaHUSA
pacTeHuil, paculeIUIeHHs] Kpaxmajia U OelIKOB Moj JAeiicTBUEM (EPMEHTOB,
o0opyAoBaHWe Il JEMOHCTpAIMU OIBITOB MO HW3MEPEHUIO KU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeNbHBIX JBMXKCHHM, MOJIETH TOJOBHOTO
MO3Ta pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoKXeHNe H pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecroioe (BKJII0OYasi BEreTaTUBHOE) U
nojioBoe. Buael Oecriooro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJISLHUA,
dparMenTaiys, KJIOHUPOBAHHE.

[TonoBoe pazmHoxeHue. [lonoBbie KIETKH, WM rameThl. Meio3. Ctaauu
menosa. IloBenenune xpomocom B Menose. KpoccuHrosep. buosormueckuit
CMBICJI M€i03a U MOJIOBOTO mpolecca. Meio3 U ero MeCTO B dKU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzapoaspiiieBoe pa3zButue. ['ameroreHe3 y KuUBOTHBIX. [lomoBbie
xene3pl. OOpa3zoBaHWME M pa3BUTHE IMOJOBBIX KiIeTOK. CrepMarorenes W
ooreHe3. CTpoeHue MONOBBIX KIETOK.

OmnogoTBOpeHne M AMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. CHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHUOIOTHS —
HayKa O Pa3BUTUU OpPraHu3MoB. Mopghozene3z — oOna u3 2nasHvix npoodnem
ambpuonoeuu. Kouyenyus mopgoeenos u mooeru mopgoeeneza. Craguu
sMOpUOTreHe3a KUBOTHBIX (Ha mpuMmepe Jsarymku). JpobGnenue. Tumbl
npoonenus. /lemepmunupoganHoe U HeOepMUHUPOBAHHOe  OpobIJieHue.
bracmyna, muner 6a1acmyn. OCOOCHHOCTH JIPOOJICHUS MJIICKOIMMTAIONIHX.
3apojpllieBble  JUCTKU (TacTpyisiuus). 3akiagka OpPraHoB W TKaHEW U3
3apOJBIINIEBBIX JIUCTKOB. B3anMHOEe BIMsSHHE YacTeil pa3BUBAIOIIETOCH
3apojpliia (AMOpUOHANIbHAS UHAYKIKS). 3aKIaJKa IIaHa CTPOEHHUS dKUBOTHOIO
KaKk pe3yibpTaT HEepPapXUUYECKUX B3aUMOJECUCTBHM TI'€HOB. BriusdHue Ha
AMOPHUOHATHFHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAOIIEH CPEIbI.

Poct u pasButue x)xuBoTHBIX. [locTomMOpronaneHbIil niepuon. IIpsmoe u
Henpsmoe pas3BuTHe. Pa3Butne ¢ Meramopdo3oM Yy OECIO3BOHOYHBIX U
MMO3BOHOYHBIX JXMBOTHBIX. bHONOrHYeckoe 3HA4YE€HHE NPSIMOTO U HEMPSIMOTO
pa3BUTHUSA, UX paclpoCTpaHEHUEe B npupoie. Tumbl pocta )KUBOTHBIX. DAKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHUOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. Crapenue
Y CMEPTh KaK OMOJIOTMYECKHUE MPOLECCHI.

Pasmuoxenue u passutue pacrenuil. 'ameroput u cnopodut. Meiio3 B
KU3HEHHOM [HKJIe pacteHuid. OOpa3zoBaHue cCrmop B Mpolecce Meio3a.
'amerorenes y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX



OpraHu3MoB. J[BOifHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHMU.

MexaHu3Mbl pETyJsLMU OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemMoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmunpl u cxembl: «BereratnBHOe pazMHOXeHUE», «Tumbl OGecrnoynoro
pa3MHOXKEHUS», «Pa3zMHOXKEHHE XIaMHUIOMOHAAb», «Pa3MHOKEHUE IBIJIEHBI»,
«PazmHOkeHue  ruapel», «Meno3», «XpomocoMbl»,  «l'ameTroreHes,
«CTpoeHue SAUIEKIETKH U crepMaro3onaay, « OCHOBHBIE CTaIMM OHTOT€HE3a»,
«IIpssmoe m Hemnpsmoe pasButue», «Pa3BuTue ManWckoro xyka», «PasButue
capanun», «Pa3Buthe nsArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHHE CEeMSIH OJHOJOJBHBIX W JBYJOJBHBIX PACTECHHII»,
«KV3HEHHBIN 1LHUKI MOPCKOM KamycTbl», <«JKU3HEHHBIH LUKI MXay,
«OKW3HEHHBIN UK NAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOII, MUKpOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIeNb «I MK pa3BUTHUS JIATYIIKW.

JlaGoparopHass paGora «l3ydyeHue CTpOEHHUS MOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsBIECHHE MPU3HAKOB CXOJACTBAa 3apPOABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabora «CTpOEHHME OpPraHOB Pa3MHOXKEHUS BBICIIUX
pacTeHun».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH W M3MEHYHMBOCTH
OPraHM3MoB

Hctopus craHOBIEHUS M Pa3BUTHS TEHETHKHM Kak Haykud. Paboter I
Menpnens, I'. ne ®pusza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Komnbriora, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TIOHATHUA U CHMBOJIBL. ['OMOJIOTMYHBIE
XpOMOCOMBI, aJIJIEbHBIE T'€HBI, aJbTEPHATUBHBIC NPU3HAKU, JOMHHAHTHBIN U
PEIECCUBHBIN TPHU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (eHotun. OCHOBHBIE METOJbl TEHETUKH: THOPUAOIOTUYECKUM,
IUATOJIOTUYECKUIA, MOJIEKYJISIPHO-TEHETUYECKHUM.

JdeMoHCTpamuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benosepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabnutel u cxembl: «MeToabl TeHETHKNY», «CXEeMBbI CKPEITUBAHUS.

JlabopaTopHass padora «/[po3odmima Kak OOBEKT TEHETHYECCKUX
HCCIIETIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBeiii 3akoH MeHaenss — 3aKOH
eauHooOpa3usi rUOpUIOB TMepBOro mnokoJyieHus. [IpaBuwio JTOMHUHUpPOBAHUS.
Bropoii 3akoH MeHaensa — 3akOH paclieruieHus npu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHusl. [ Mmore3a 4yucToThl ramer.

AHanmzupyroniee CKpELIUBaHUE. [TIpomMexyTOUHBIN Xapakrep
HaclienoBaHus. Pacuienienrne npu3HakoB IPU HETIOJHOM JIOMUHUPOBAHUU.
JNuruOpuaHoe ckpemuBanue. Tperudd 3akoH MeHmenss — 3aKoH

HE3aBUCMMOIO  HACJIEIOBaHWs  NOpPU3HAKOB.  lluTonmormyeckue  OCHOBBI
JUTUOPUIHOTO CKPEUIUBAHMSL.



CuemnieHHoe  HacienoBaHue  npusHakoB. PabGotet  T. Moprana.
CuenneHHoe HacIEJOBAHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIYy T'€HaMH.
XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH.

I'enetuka nosa. XpoOMOCOMHBIN MEXAHU3M ONPENEICHUS NT0JIa. AyTOCOMBI
A TIOJIOBBIE  XPOMOCOMBI. ['OMOraMe€THbIM Y  TE€TEPOTraMeTHBIA  TOJL.
['eneTnueckas CTpyKTypa IIOJOBBIX XpomocoM. HacnemoBaHue mpHU3HAKOB,
CLICIIJICHHBIX C IIOJIOM.

['enotunn kak wnenoctHas cucrema. llmernoTponuss — MHOKECTBEHHOE
nerictBue reHa. MHOXKECTBEHHBINM aienau3M. B3aunMmojaelncTBue HeallleJIbHBIX
reHoB. KommiiementapHocts. Onucras. [lonmumepusi.

['eHeTMUECKHIT KOHTPOJIb Pa3BUTHSL PACTCHUMU, )KUBOTHBIX M YEIIOBEKA, a
TaKXe (PU3HOJOTHUECKUX MPOILIECCOB, MOBEJACHUS U KOTHUTUBHBIX (YHKIIUH.
I'eHeTnueckne MeEXaHU3MBI CHMOMOICHE3a, MEXaHU3MBI B3aMMOJICHCTBHS

«XO3MH — TMapa3suT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdeckue acreKThl
KOHTPOJISI U U3MEHEHHUs HAClIeICTBEHHON MH(OpPMAIIMU B MOKOJEHUSAX KIETOK U
OpraHU3MOB.

JdemoHcTpanumn

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

Tabnuuer n cxembl: «llepBblii U BTOpOI 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanmm3upyloumiee — ckpemuBaHuey, — «Henomnoe
JOMHUHHUpOBaHUE», «CIIEJIEHHOE HAaclel0BaHWE NPU3HAKOB Y JPO30(HUIBI»,
«l'enetuxka mnoma», «Kapuorun uenoBeka», «Kapuotum apo30(uiib,
«Kapunotun nrTump», «MHOXKECTBEHHBIM —aienu3Mm», «B3aumopencTue
TE€HOBY.

O6opynoBanue: MoOeNb [JIsi JAEMOHCTpAIlMM 3aKOHOB €IMHO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJICHHS W pACHICTUICHUS TPU3HAKOB, MOJIEIb JUIs
JEMOHCTPAallMd 3aKOHA HE3aBUCHMOI'O HACJIEAOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPALMH CLEIJICHHOT0 HACJIeIOBaHUs IIPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKpomnpemnapart: «Jpo3odumnay.

IIpakTuyeckass padora «M3ydeHwe pe3ylbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IlpakTuyeckass padora «l3yueHue pe3yabTaToB JIUTHOPUIHOTO
CKpEIIUBaHUS Yy APO30(PUITBI».

Tema 13. 3aKoHOMEPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeasl npu GopmMupoBaHUU (EHOTHIIA.
N3menunBoCcTh npu3HAKoB. KaueCcTBEHHbIE M KOJWYECTBEHHBIE IIPU3HAKHU.
Buapl ”3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJIECACTBEHHAS.

MoaudukanuonHass HW3MEHYMBOCTh. Poib cpensl B (hOpMUpOBAHHUH
MOAU(PUKAITUOHHOM U3MEHYUBOCTH. Hopma peakuuu IpU3HAKa.
Bapuaumonnsiii psng u BapuauuonHas kpupasi (B. Horanncen). CpoiicTBa
MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

I'enoTunnueckasa NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHIBI TEHOTHIIMYECKOM M3MEHYHMBOCTH: KOMOWHATHBHA,
MYTallMOHHAS.

KomOuHaTHBHasT M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. PoOJIb KOMOWHATUBHON W3MEHUYMBOCTH B
CO3JIJaHUH TeHETHYSCKOr0 Pa3HO00pa3us B IpeIesiax OJTHOTO BUA.

MyTanuoHHass U3MEHYMBOCTh. BHbl MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHomHble. CHOHTaHHBIE W WHIAYUMPOBAHHBIC MyTaluu. SnepHbie U
nuTorIaZMaTuueckue Myrtanud. (ComMaTuyeckhue U TI0JIOBbIE  MYTAallWH.
[TprymHBI BOBHUKHOBEHUSI MyTaluid. MyTareHsl 1 UX BIUMSHUE HA OPTraHU3MBL.



3aKOHOMEPHOCTH MYTAallMOHHOTO MpOLEcCa. 3aKOH TOMOJIOTHUYECKUX PSAOB B
HacnenacTeeHHoi namMeHunBocty (H.M. BaBuioB). BuesnepHast "3aMeHUMBOCTD U
HACJIEACTBEHHOCTb.

Onucenemuxa u INUCEHOMUKA, POIb ONUSEHEMUYECKUX (HaKmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

IToptpertsl: I'. ne ®pus, B. Moranncen, H. 1. BaBuinos.

Tabmumplt u  cxembl: «Buabsl usMeHuuBOCTHY», «MoaudukanroHHas

U3MEHYUBOCTHY, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopenuey, «l'eHernueckue 3abojeBaHUsT  4YelloBeKay, «Buabl
MYyTaL».

O6opynoBaHue: KUBbIC U TepOAPHBIC HK3EMILISIPhl KOMHATHBIX PACTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(GUKAIITMOHHON HW3MEHUUBOCTH. [locTpoeHue BapuallMOHHOTO psia U
BApUAIMOHHOW KPUBOW».

IIpakTuueckass padora «Mytanuu y Jpo3odwibl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eneTnka 4esioBeka

KapuoTtun yenoseka. MexayHapoiHas mporpaMMa HMCCJIEA0BaHUS T€HOMa
yejgoBeka. MeTonbl HM3y4YeHUsS TEHETUKU 4YEJIOBEKAa: T'E€HEAJOTHYECKUM,
OJIN3HEIIOBBIN, UTOT€HETUYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpeMeHHOE  ONpeAeJeHUEe  T'€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[MI1P-ananu3a. HacneacTtBennsle 3abojeBaHuWs  4eloBeka. [‘eHHbIE W

XPOMOCOMHBIC Oose3Hu YCJIOBCKA. bone3nu C H&CHGI[CTBGHHOI\/JI
MpeaApacCItOIOKCHHOCTBIO. 3HauyeHHUE MGI[HHPIHCKOIZ I'CHCTUKHU B
mpeaoTBpalliCHU U JICHCHUUN I'CHCTHUYCCKHUX 3a00JI€BaHMI YEJIOBEKA. MCI[I/IKO-
T'CHCTHUYCCKOC KOHCYJIbTUPOBAHUC. CTBOIOBBIC KJICTKH. [Tonstue

«TEHETUYECKOTO Tpy3a». OITHYECKHE AaCMeKThl HCCIEeNIOBaHUNW B 00JacTu
PEOAKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre ¢GakTOpbl TMOBHIIICHHOW YYBCTBUTEIBHOCTH YENIOBEKAa K
¢uznueckoMy M XMMHUYECKOMY  3arpsi3HEHHUIO  OKpYXKAloIIell  Cpenbl.
I'eneTnyeckast mpeapacnoa0KeHHOCTh YEJIOBEKA K aTOJIOTHSIM.

JdeMoHCTpamuu

Tabmump! 1 cxemsl: «KapuoTun denoBekay, «MeToIbl H3yUeHHS TCHETHKU
qenoBekay, « eHeTndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJIOCIOBHONY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkamusi U celeKuus. 3apoKJICHHE CEJEKUUH W JOMECTUKALMU.
VYuenue H. W. BaBunoBa o lleHTpax mNpoHCXOXIAEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTeHui. POoJp celekunu B CO31aHUN COPTOB PACTEHUM U IOPOJ
#&uBOTHbIX. CopT, mNOpojaa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIJ0B B
HaciaeAacTBeHHOM wm3MeHumBocth H. WM. BaBmioBa, ero 3HadyeHue i
CEJIEKIIMOHHON padoTHhl.

Metoasl cenekIMOHHOW palboThl. MCKyCcCTBEHHBIH OTOOp: MAcCOBBIM U
WHIWBUYaJbHBIM.  OJTambl  KOMOWHAIIMOHHOM  cenekuuu.  VcmbpiTaHue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OICHKU
(deHoTuUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguanmoHHBIl YW XHUMHWYECKMHW MYTareHe3 Kak HWCTOYHHUK MYTalud y



KyJbTYpHBIX (hOpM OpraHu3MoB. Vcmonb30BaHHE T€HOMHOTO PElaKTUPOBAHUS
1 MeToa0B pekomOuHaHTHBIX JIHK 115 mosyyeHus ucxogHOro matepuania ajis
CEJIEKIIMH.

[Tonyuenue MOJUTLIOUIOB. BuayrpuBunoBas rudpuIn3aIus.
brnuskopoacTBeHHOE — CKpeluMBaHue, WM uHOpuaAWHT.  HepojcTBeHHOE
CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuaunzanus. [lpeononenue Gecrionus
MEXBHUJIOBBIX THOPUIOB. JOCTHMXKEHHUS CENEeKIMU PACTCHUH U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue W U3YyYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX pOAWYEH IS CO3/JaHUST HOBBIX COPTOB U THOpPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHEeMUYECKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEAX YIYYULeHUS CYUeCmBYIoOWuUx U CO30aHUsi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008aHUL, NePed08bliX udel U NepCneKmMuGHbIX MeXHON0UU.

JdemoHcTpanumn

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuyenko, I1. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmumelr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS W MHOr00Opasus
KyJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHX PSIJ0B B HACJIEIACTBEHHOMU
U3MEHYUBOCTHY», «Metoasl ceneknun», «OtrnanéHHas TUOPUIU3ALINI»,
«MyTtarenes».

JlabopaTopHas pabora «l3yueHHe COpPTOB KyJIbTYPHBIX pPACTEHUH U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

IKcekypcusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJEKIUH PACTEHUUN U
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIUIO, wieMeHHyro  depwmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUsA

OOBEKThI, UCTIONb3yeMble B OMOTEXHOJIOTMH, — KJIETOYHBbIE M TKAaHEBBIC
KyJIbTYpbl, = MHKpPOOPraHWU3MbI, = HUX  XapaKTEpPUCTUKA. TpaaulmoHHAas
OMoTexXHONOTHA: XJIeOOMeYeHne, TMOAyuYeHUEe KHUCIOMOJOYHBIX TPOAYKTOB,
BUHOAENHE. MukpoOuonoruueckuii cunre3. OOBEKTHl MHKPOOHMOIOTHMUYECKHUX
TexHojorui. [Ipon3BoacTBO OeKa, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHue TeXHOJOTMH M MHCTPYMEHTOB II€JEHAINPABICHHOIO U3MEHEHUS
U KOHCTPYUMPOBAHHS TE€HOMOB C LEJIbI0 IMOJIY4YEHUsS OPraHUu3MOB H HX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETUUECKUE
My TH.

Knerounas naxxenepus. MeToasl KyJbTypbl KIIETOK U TKAHEH PACTECHUU U
KUBOTHBIX. KpuoOGanku. ComaTtudeckas rUOpUIAM3AIMS W COMATUYECKUU
smOpuorene3. Mcmonp3oBaHue rariou0B B CENEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOJUKTIOHANILHBLIX  aHmumen 6 meduyune. VICKYCCTBEHHOE OIUIOJ0TBOPEHHUE.
PexoHCTpyKIUsT ~ SWIIEKIETOK W KJIOHHUPOBAaHWE  KUBOTHBIX.  MeTop
TPaHCIUIAHTALUU SJIEP KIETOK. TexHonocuu 0300posieHus, Kyibmusuposanus u
MUKPOKAOHANbHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi M Te€HHasg HHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa M
koHcTpyupoBanue  pexomOuHanTHbiXx  JHK.  Cozdanue  mpamnceennwix



opeanuzmog. JIOCTHIKEHMSI M IEpPCIEKTUBBI XPOMOCOMHOM M TI'€HHOU
MHXEHEPHUH. DKOJIOTMUYECKUE U ITUYECKHE MPOOJIEMbl TEHHON MHKEHEPUH.

Menuuunckue OuorexHonmoruu. lIloctreHomHas uu@poBas MeAUIMHA.
[MI[P-nuarnoctrka. MeTabOJIOMHBIA aHaIW3, TEHOLICHTPUUECKUN aHaIu3
IIPOTEOMA YEJIOBEKA I OLIEHKHM COCTOSHMS €ro 310poBbs. lcmonb3oBaHue
CTBOJIOBbIX KJeTOK. TapretHas Ttepanus paka. 3D-OuomnxeHepus s
pa3paboTKu (yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTUHM, CO3AaHUs
KOMIIJIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OMONMPUHTUHTA U
ckaddonauHra s peleHus 3a1a4d NepcoHaIn3uPOBAaHHON MEIUIIMHBI.

Coznianre BEKTOPHBIX BaKIMH C LENbl0 00ecrieueHus] KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, ycTanoBieHre MoJEKYyISIpPHBIX MEXaHU3MOB
¢yuxumonuposanust PHK-cogepkamux  BUpYyCOB, BBI3BIBAIOIIUX  0CO00
OIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt u  cxembl:  «Mcmonb30BaHHE ~ MUKPOOPraHU3MOB B
IPOMBIIIJIEHHOM — NpOU3BOACTBE», «KnerouHas wuHxkeHepus», «l['eHHad
UHKEHEPUSD.

JlaGopaTopHnas padora «3yueHre 00bEeKTOB OMOTEXHOIOTHM.

IIpakTnueckas padora «llosyyeHne MOJTOYHOKUCITBIX TPOLYKTOBY.

IKeKypcusi «bHOTEXHONOrWs — BaKHEWIAsl MPOM3BOJAMTENIbHAS CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOe IPOU3BOICTBO)».



IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJaromuMHCsl TPOrpaMM CpeIHEero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS IPOTrpaMMBbl IO
OMOJIOTMU BBIICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHUE O0YYaIOIUMUCS
POCCUNCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJIbHOCTH M CaMOOIIPEACNICHUIO, Haluyue mMomugayuu K OOYy4YEHHUIO
OMOJIOTHH, YeleHanpaesieHHoe paszeumue BHYTPECHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAIUIMN  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEM  JACATENBHOCTH  II€HHOCTHO-CMBICJIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OHOJIOTHYECKOro OOpa3OBaHUSs, Haauyue
npasoCco3HaHusi HKOJOTUYECKON KYJIbTYpPbl, CHOCOOHOCMU Cmasums 1EId WU
CTPOUTH KMU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIC  pe3yJNbTaThl OCBOEHUS MPOTPaMMbl TIO  OHOJIOTHH
JOCTUTAIOTCS B E€IWHCTBE YYEOHOW HM BOCHHUTATEIBHOW JEATETLHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHUHCKMMHU  COIIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, TPUHSITHIMU B
oOlIecTBe MpaBUJaMd M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPA3BHUTHS, pPa3BUTUS BHYTPEHHEU
NO3ULIMK JIMYHOCTH, NMAaTPUOTHU3MA U YBAXKEHHUS K 3aKOHY U IMPaBOMOPAIKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBa)XKEHHS, O€pEKHOIO
OTHOILIEHUSI K KYJIbTYPHOMY HACJIEIHI0 U TPAJULMAM MHOTOHAMOHAJIBHOIO
Hapoja Poccutickor denepanuu, Opupoae U OKPYKAIOIIEH Cpelie.

JIndHOCTHBIE PE3yJIbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JTIOJKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJCTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, IMO3UTUBHBIX BHYTPEHHUX YOEKIEHUM,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOrOo  00IIecTBa,
paclIMpeHue >KU3HEHHOrO ONbITA W OMNbITAa JIEITEJIBHOCTH B MpOLEcce
peanu3aly OCHOBHBIX HAIPABICHHUII BOCHIUTATEIBHON NESTEIBHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpakaIaHCKOT0 BOCIUTAHNS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKONW  TO3WUIMU  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOUX KOHCTUTYIIHMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATETbHOCTH NPHU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M TIO3HABATEIBHBIX 3a]1a4, BHITIOJTHEHUU
OMOJOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIO/ICH C pa3HBIMU YOCXKACHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU
U COLMAJIbHBIM MOJIOKEHHUEM;



FOTOBHOCTh K COTPYAHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHbIX, MO3HABAaTEJIbHBIX W MCCIEI0BATEIbCKUX 3a7a4, YBaXUTEJIBHOIO
OTHOIICHUSI K MHEHHUIO OIIMOHEHTOB NpPU OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponunoii, ropoctu 3a CBOW Kpal, CBOO POoIauHY, CBOU S3BIK U KYJIBTYDY,
IIPOIIJIOE ¥ HACTOSIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccun;

IIECHHOCTHOE OTHOIIEHUWE K TMPUPOJHOMY HACICAUI0 M MaMATHUKaM
OpUPOJbI, JOCTUXKEHHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
Tpyne;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKHX YUEHBIX B CTAaHOBJIEHHUE U
pa3BuTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OMOJOTUM B TO3HAHWU 3aKOHOB
OPUPOJIbI, B KU3HU YeJIOBEKa U COBPEMEHHOT'0 00IIECTBA;

uzeitHas yOoexxI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €r0 CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MOBEICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

OCTETHYECKOE OTHOLICHHE K MUPY, BKIIOYast ICTCTUKY ObITa, HAYIHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL,

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW TMPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIP2)KCHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSIBJISITh KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢puzuveckoro BocnuTaHusi, GOpMHUPOBAHUS KYJIbTYPbI 310POBbS U
3MOIHMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mHTaHHWE, COOJIOACHUE THUTHEHUYECKUX TIPaBUI U HOPM,
cOQIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/ABIXA, peryispHas (undeckas
aKTUBHOCTh), O€pEKHOIr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

NOHUMAHHUE LEHHOCTH TMpaBWJ WHIUMBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYalHMSAX, YIPOXKAIOMUX 3I0POBBI0 M KU3HU
JIIO/ICH;

OCO3HAHHWE  TMOCJHEACTBUA W HENPUATUS  BPEIHBIX  MPUBBIUEK
(ynotpebieHust aakoroiis, HAPKOTUKOB, KypeHUsI);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTE€pPCTBa, TPY10It00HUE;

TOTOBHOCTh K AKTUBHOM AEATEIBHOCTU TE€XHOJOTHUYECKOW M COLUAIBHOU
HAaINpPaBJIECHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO JAEATEIbHOCTD;



UHTEpPEC K pa3auuHbiM cdepaMm npodecCHuoHAIbHON JesATEIbHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp OyayIiel npodeccun U peanu3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

FOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO U CamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

AKOJIOTHYECKHU II€IeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HMCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBaHUS;

NOBBILIEHUE YPOBHS 3KOJIOTMUECKOW KYJbTYpbl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYIKOB W OLIGHKM KX BO3MOXXHBIX TOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME II100aJBHOr0 XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelIeHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPU H3YUYEHUHU OUOJIOTUU
3HaHMSI U YMEHHS TpPHU PEHICHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJI  TOBEJIEHUS B  MIPHUPOJE,
HAIPABJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCHUCTEM, OrOChEpHI);

aKTUBHOE HEMpHUsATUE JACHCTBUM, NPUHOCAIIUX BpEll OKpY)Karolen
IPUPOJHOMN Ccpefie, YMEHUE NMPOTHO3UPOBATH HEOIATONPHUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUS NIPEANTPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATh UX;

HAJIMYME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTMYECKOM
KyJbTYpbl, ONBITA JAESITEIBHOCTH SKOJOTUYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANILHOM
NPaKTUKE, TOTOBHOCTHM K YYacTHIO B TPAKTUYECKOW  JEeATEIBHOCTU
HKOJIOTMYECKOM HANpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MMOJHMKYJIBTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPhI KaK CpeCTBa
B3aMMOJICHCTBUS MEXKTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe CnenuPUKU OUOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUs: 00 OKPY>KAIOIIeM MHUPE Kak O €IMHCTBE IMPUPOJIbI, YETOBEKA U
oOmiecTBa, B MO3HAHUHU MPHUPOAHBIX 3aKOHOMEPHOCTEH U pElIeHUU NpoOiIeM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LUBUIM3AIUH:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpoOJIeMbl pa3BUTHSA
YeJI0BEYECTBA, MMOMCKA MyTEH BBIXO/A U3 II00aTbHBIX SKOJIOTUYECKUX MPoOIeM
u obecriedyeHHss Tepexofa K YCTOWYMBOMY pPa3BUTHIO, paIllOHAIBHOMY
MCITIOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJIOTUYECKUX 3HAHUW B LENSIX
MOBBIIIEHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KakK
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYaroIIMXCA,
dbopMUpyeMoi Ipu U3y4YeHUH OHOJIOTHH;

MMOHMMAHHE  CYIIHOCTHU  METOJIOB  MO3HAHWS, HUCIOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIOCOOHOCTHU MCIOJIb30BaTh MOJYyYae€Mble 3HAHUS JJIS



aHanu3a U OOBSCHEHUS SIBICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOASAIINX B HEM
M3MEHEHUI, YMEHHUE J1eJaTh 0OOCHOBAHHBIE 3AaKJIIOUYEHHSI Ha OCHOBE HAyYHBIX
(paKTOB M UMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BAaTh OMOJIOTMYECKHUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LIECHHOCTH HAY4YHOW JESATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEITENBHOCTh HUHANBUAYAJIBHO U B TPYIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K HENPEPHIBHOMY OOpa30BAHUIO H
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHUIO HOBBIX 3HaHWI MO OMOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOEHUS ~ y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBIC M1 (POPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIUIUTMHAPHBIE  (MEXIpPEIMETHBIE)  OOIICHAYyYHbIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MUpa U CIEHUPUKY
METOJOB TIO3HAHMS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BeIIeCTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIOJIeHHEe, H3MEpEeHHe,
OKCIIEPUMEHT W Jpyrue); YHUBEPCAJIbHbIE y4eOHbBIC NEeUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC), OO0ECIEeUNBAIOIINE
dopmupoBanue (yHKIMOHAIBLHON T'PAaMOTHOCTH U COIMAIBHOM KOMIETEHIIUU
oOy4JarIuXcs; CHOCOOHOCTh OOYYAIOIIUXCS  MCIIOJIb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA W  YHUBEPCAIbHbBIC
yueOHbI€ IEUCTBUS B MO3HABATEIHHOM U COIUATBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHUOJIOTMM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBanus y oOy4arwmerocss OyayT chopMHUpPOBaHBl TO3HABATEIbHBIC
YHHUBEpPCAJIbHbIE Yy4YeOHbIE JEWCTBHUS, KOMMYHUKATHBHBIE YHUBEpCAIbHBIC
yueOHBIC JIEWCTBHS, PETYJIATHBHBICE YHHUBEpCalbHbIE Yy4ueOHBbIC JIEWCTBHS,
COBMECTHAS AEATEIbHOCTb.

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0o OOIIero
o0pa30BaHus TOJKHBI OTPaXKaTh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  INO3HABATEJIbHBIMH
JefCTBUSIMMU:

1) 6a30Bble JOTrHYECKHE TeCTBHI:

CaMOCTOATENHHO  (OopMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, o00OIICHHs), pPacKphIBATh
CMBICIT OMOJIOTMYECKUX TOHATHN (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU MOHATUAMHU);

ONpeNeNaATh LEeNu ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH>KEHUSI, COOTHOCUTH pE3yJbTaThl JEATEIbHOCTH C IOCTaBJIECHHBIMHU
LETISIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS Uil OOBSCHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;



CTPOUTH JIOTHYECKUE pACCYXICHHUsS (MHIYKTUBHBIC, NCTyKTHUBHBIC, II0
AQHAJIOTHH), BBISBIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B PacCMaTPUBACMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh  CXEMHO-MOJICTIBHBIC  CPEIACTBA I MPEACTABIICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIIECHUU B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPA3HOTO POJIA, BBIABICHHBIX B  Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB IIEJISAM, OIICHUBATH PUCKH TIOCJICICTBUN JEATEITHBHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pPabOTy B YCIOBHSIX pPCaJbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIET0BATENbCKHE IeHCTBHS:

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCATCNBHOCTH, HABBIKAMHM  paspenicHuss  Mpo0jeM, CIOCOOHOCTBIO |
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TMOMCKY METOIOB PEIICHHS MPAKTHUCSCKUX
3aJ1a4, IPUMCHCHHIO PAa3JIMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH 110 TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAMK, NPEOOPa30BaHUI0O M MPUMEHEHUIO B YUYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

dbopMHupOBaT, ~ HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJACTh  HAYYHOH
TEPMHUHOJIOTUEH, KIIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (PopMyNIHpOBaTH COOCTBEHHBIE 3aJayll B 00pa30BaTENbHOMN
NEeSTENHHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MPUUMHHO-CIEACTBEHHBIE CBA3WM M aKTyaIU3UpPOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl JJIs J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ PEIICHUS 3aJadyd Pe3yJbTaThl,
KPUTHYECKH OIEHUBATH HMX JIOCTOBEPHOCThH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIN TOUCK MEPeHOca CPEJCTB U CIIOCOO0B
NENCTBUS B TPO(ECCHOHATIBHYIO CPEY;

YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTh
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHUHAILHBIC TIOJIXO/IbI M PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, JOITYyCKAIOIHE aJIbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX uWHMOpMaruu (TeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSPHON  JUTEpatype, OMOJIOTHUYECKUX
CJIOBapsiX W CHPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIM3MUPOBATh WH(YOPMALMIO PA3INYHBIX BHIAOB M (OPM IPEACTABICHHUS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HEPOTHBOPEUYNBOCTH;

dbopMyIHpOBaTH 3aMPOCHl M MPUMEHSITh PA3JIUYHBIE METOBI ITPH TTOUCKE U
orbope Owonornyeckor wuWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33]1a4;



MpUOOPETATh OMBIT UCHOJb30BAHUS MHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJOTUH, COBEPLIEHCTBOBAaTh KYyJIbTYPYy aAKTHUBHOTO  HCIIOJNb30BaHUSA
Pa3TUYHBIX OUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpAaTh ONTUMAJbHYI0 (GOpMY MpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (cxeMbl, TpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KayeCTBE CpEACTBAa Mpu paboTe C
Oouonornyeckoil uHGoOpMalMe: NPUMEHSATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTU4YeCcKrue 3HaKu U CUMBOJBI, (hOpMYJibl, a0OpeBHATYPYy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HarJIsTHOCTH;

BJaJ€Th  HABbIKAMHM  pACMoO3HaBaHWS M 3alIUThl  MHQPOpPMAIUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIUYHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o6meHue:

OCYHIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJNOre WM JUCKYCCHUHU IO CYIIECTBY OOCYXIAaeMOUW TeMbl
(yMeHue 3amaBaThb BOMNPOCHI, BBICKA3bIBaTh CYXKICHUS  OTHOCUTEIBHO
BBITIOJTHEHUS MIpEJIaraeMoi 3a7jaui, yUUThIBATh HHTEPECH U COTIACOBAHHOCTD
NO3UIUHN APYTHX YYaCTHUKOB IMAJIOTA WU AUCKYCCHH );

pacno3HaBaTh HeBepOaJlbHBIE CpPEJCTBA OOIIECHMS, MOHUMAaTh 3HAUYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(QIMKTHBIX CUTYaIUMH,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJI/IETh PA3IMYHBIMH CIIOCOOaMU OOIIEHUS U B3aUMOCHCTBUS, TOHUMATh
HAMEpPEeHUs JAPYTUX JIIOAe, TMpOSBIATh YBAXKHUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCHOJIb30BaHHEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW U
WHIUBUIYaJbHOH pabOThl TIPH pEHICHUH OHOJIOTHYECKONW  MpOOJIEMBlI,
000CHOBBIBaTh HEOOXOIUMOCTh PUMEHEHUS IPYIIITOBBIX dbopm
B3aUMOJICHCTBHS TP PEIICHUHN YUeOHOH 3a/1a4u;

BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBUN C y4€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEH Ka)I0Tr0 YieHa KOJIJICKTHBA;

NPUHUMATh 111 COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEMCTBUA MO €€ JNOCTHMXKCHHUIO: COCTABIAThH IUIAH JCHUCTBHM,
pacnpenensaTe polM ¢ y4ETOM MHEHHMI YYaCTHHKOB, OOCYKIaTb pPE3YJIbTaThI
COBMECTHOM padOTHhI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJla M KAXKIOr0 y4acTHHKA KOMAaHIbl B
OOIIMii pe3ynbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh WJAEH C MO3UIUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHNE, ObITh MHULIUATUBHBIM.

OBiageHne yHMBepPCAIbHBIMH PeryJIsTHBHBIMU NeHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIABIEHUS NPOOJIEM U HX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsAX;



BbIOMpATh Ha OCHOBE OWOJIOTMYECKMX 3HAHWW LEJNEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JIEMCTBHAX U MOCTYIIKAX IO OTHOLIECHMIO K KUBOU IPUPOJE,
CBOEMY 3JI0POBBIO U 30POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESTENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh W (OPMYIMPOBATh COOCTBEHHbIE 3aJa4d B
00pa30oBaTeIbHOM IEATETbHOCTH U JKU3HEHHBIX CUTYALMSIX;

CaMOCTOSITEJIbHO COCTaBJISATh IUJIAaH pEIHIeHUs NpoOJiieMbl € Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIMpATb  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jienatb ~ OCO3HAHHBIK  BBIOOp,  aprymMeHTHpOBaTh  €ro,  OpaTb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJaJ€Th HAaBBIKAMHM II03HABATEILHOW pedJeKCud Kak OCO3HAHUS
COBEpPIIAEMBIX JECHCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHHUM, UCTOJIb30BaTh MPUEMBI pedIeKCUM AJI OLICHKU CUTYallud, BBIOOpa
BEPHOT'O pELICHMUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO IPHHHUMATh PELICHHS II0 HX
CHU)KCHHIO;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YJIbTAaTOB
NEeSATENBHOCTH;

3) npuHATHE ce0s1 U APYTUX:

IPUHUMATh ce0sl, MOHUMasl CBOU HEJOCTAaTKH U JOCTOMHCTBA;

OPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3yJbTAaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yibTaThl OCBOEHUS COICPKAHHUS Y4eOHOTO TpenMeTa
«buonorus» Ha yriyOI€HHOM YpOBHE OPHUEHTHUPOBAaHBI Ha OOecTedeHue
npodunbHOro  0o0y4eHuss oOywaromuxcs Ouomornu. OHU  BKITIOYAIOT:
cneruuyeckue aJisi OMOJIOTUN HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUN
0 OCBOGHHWIO, HWHTEPHpETAllMM ¥  TNPeoOpa3OoBaHUIO 3HAHWMA,  BHJBI
JESTENHHOCTH TIO TOTYYEHUIO HOBBIX 3HAHUH M WX PUMEHEHHUIO B PA3THYHBIX
y4eOHBIX, a TaKXe B pEATbHBIX JKU3HCHHBIX CHUTyalusx. lIpemMerHbie
PE3YNIBTATHI IPEICTABIICHBI TI0 TOJIaM U3Y4YECHUSI.

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS ydeOHOTO mpenmera «buomorus» B
10 knacce nOIKHBI OTPAKATH:

chOpMHUPOBAHHOCTh 3HAHMH O MeECT€ W POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HAYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWW 3aKOHOB TMPHUPOJBI ¥  PEHICHWH TPOOJIEeM  PpalrOHATHHOTO



MPUPOAOIIONB30BaHUSA, O BKIAJAE POCCUHCKUX U 3apyOeXHBIX YUYEHBIX B
pa3BuTHE OUOJIOTHUY;

BIAJICHUE CUCTEMOM OMOJOTHMYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraomue OHOJOTUYECKUE TEPMHUHBI U TOHSTHUS (KU3Hb, KIIETKA,
OpraHu3M, MeTabOJU3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE), OMOJOTHUYECKHUE TEOPUU
(xnetounas Teopusi T. IlIBanna, M. Illneitnena, P. BupxoBa, xpomocomHas
Teopus HacyieacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTrooOpa3usi ¥  TIPOUCXOXKICHUS  KYJIbTYPHBIX  pacTeHHWi), 3aKOHbI
(enmHOOOpa3usi MOTOMKOB MIEPBOTO MOKOJICHUS, PACHICIJICHUSI, YUCTOTHI TaMeT,
He3aBUCUMOro HacnenoBanuss [. MeHaens, TOMOJIOTHYECKUX PSJIOB B
HacJICACTBEHHOU U3MCHYHUBOCTHU H. n. Baswuiona), MPUHLIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMU METOJIaMH HAyYHOI'O MO3HAHUS, UCTOJb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUIX JKUBBIX OOBEKTOB (OmMHcaHWe, HU3MEpEHHue,
HaAOJII0/IeHNE, SKCIIEPUMEHT);

yYMEHUE BBIICISITh CYIIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJICTOUHBIX OPraHW3MOB, B TOM YHCIIC
Oaktepuii, TpuOOB, pacTeHUH, >KMBOTHBIX M YEJIOBEKAa, CTPOCHHS OpPraHOB U
CUCTEM OpraHoOB  pacCTEHHU, KUBOTHBIX, YeJI0BeKa, MIPOIIECCOB
KU3BHEACATEILHOCTH, MPOTEKAIOIIUX B OpraHU3Max pacTEHUM, >XUBOTHBIX U
YeJioBeKa, OMOJIOTMYECKUX TPOIECCOB: OOMEHa BelIeCTB (MeTadoIu3M),
IpeBpalieHus YHEPTUr, OPOKEHUS, aBTOTPO(DHOTr0 U TETePOTPOPHOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHUHTE3a, MHUTO3a, MeHo03a, raMeToreHesa,
AMOpHOTeHe3a, MOCTAIMOPUOHAILHOTO pa3BuUTH, Pa3MHOXKEHMUS,
WHIVBU1YaJbHOIO Pa3BUTHUS OpraHn3Ma (OHTOT€He3a), B3AaUMOJICICTBUS T€HOB,
reTepo3rca, MCKYCCTBEHHOI0 0TOOpa;

YMEHUE YCTaHABJIMBATh B3aUMOCBA3U MEXKIY OPraHOMIAMH KJIETKH U UX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HBbIX TKaHEHW W MX (DYHKIMSIMH, MEXKIY
OpraHamMM U CHCTEMaMU OpPraHOB y PACTEHHMI, KMBOTHBIX M YEJIOBEKA U HX
GYHKIUSAMH, MEXKIY CUCTEMAaMH OPraHOB M MX (DYHKIHMSIMHU, MEXIY dTalaMu
oOMEHa BEHIeCTB, JTalmamMd KIETOYHOTO IHMKJIAa ¢ >KHU3HEHHBIX IHUKIIOB
OpraHU3MOB, dTanmaMu dMOPUOHAILHOTO Pa3BUTHUS, TEHOTUIIOM U (HDEHOTHIIOM,
dbeHoTumnom u paxkropamMu cpeabl OOUTAHUS;

YMEHUE BBISIBIATH OTJIUYUTEIbHBIE TPU3HAKH )KUBBIX CHCTEM, B TOM YHCIIE
pPacTEHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIMKY I JIOKa3aTellbCcTBA POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKHUX TPYIIIL,

yMEHUE pemath OWOJOTMYecKHEe  3a/aud, BbISBISATH [PUYUHHO-
CJICICTBEHHBIE CBSI3U MEXKIY HCCIENYEMBIMU OMOJIOTHUECKHMH TMPOIECCaMi U
SABJICHUSIMHM, JI€JIaThb BBIBOJBI W IPOTHO3bI HAa OCHOBAHUM IOJYYEHHBIX
pPE3YyIbTATOB;

yYMEHHUE BBINOJHATH J1a00OPATOPHbIE U MPaKTUYECKUEe padOThl, COOIIOAATh
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaO0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTAaTh THUIOTE3bl, MPOBEPSITh HUX IKCIEPUMEHTAIbHBIMU
cpenctBamu, GOPMYIUPYS IENb HCCICIOBAHUS, AHAIM3UPOBATH MOJYYCHHBIC
pe3yAbTaThl U JeNaTh BEIBOBI,

YMEHHE y4acTBOBaTh B yUEOHO-UCCIIEIOBATEILCKON paboTe Mo OUOJIOTHH,
AKOJIOTUM U MEJIUILIMHE, TPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U



nyOJUYHO  MPEACTABIATH MOJYYEHHBIE  PE3yJbTaThl HAa  YUYEHUYECKUX
KOH(epeHUHUsX;

YMEHHE OLEHUBATHh 3THUECKHE AaCIEKThl COBPEMEHHBIX HCCJIEJIOBAHHUNA B
o0nacth  OMOJNOTMM M MEAMLIMHBI  (KIIOHUPOBAaHHME, HMCKYCCTBEHHOE
OIUIOIOTBOPEHKE, HANIPABICHHOE MU3MEHEHUE T€HOMa U CO3/1aHhE TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oynymied npodeccrnoHanbHOM
JIeSITeIbHOCTH B oOmactm  OMOJNIOTMH,  MCIOUIMHEI, OHWOTEXHOJIOTHH,
BETEPUHAPHH, CEIBCKOI0 XO35AMUCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YTIIyOIsaTh
MO3HABATENbHBI ~ MHTEpPEC, HANpPaBJICHHBIH HAa  OCO3HAHHBIM  BBHIOOP
COOTBETCTBYIOLIEH Mpodeccuu U MpoJoJKeHne OMOJIOrHYecKoro oopa3zoBaHus
B OpraHM3alusix cpeaHero npodecCHOHANIbHOIO U BBICHIETO OOpa30BaHUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HauMenoBaHue KoaudecTBO yacoB
DJIeKTpOHHbIe (L (POBbIE)
n/ pa3aeyioB U TeM KonrtpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE peCypChl
I NporpamMmmsl padoThI padoThI
buonorus kak Hayka 1
’KuBbie CHCTEMBI 1 UX 5
M3y4YeHue
buonorus kinetku 2 0.5
Xumuyeckas
10 1
OpraHu3alus KJIeTKN
Crtpoenue u QyHKITUN 8 5
KJIETKH
OOMEH BELIECTB U
IIpEBpaleHNue YHEPTUHU 9 1
B KJIETKE
HacnencrBennas
uHpopmanus u 9 0.5
peanu3zanus e€ B KIETKe
JKU3HEHHBIN LUK
6 1
KJIETKH
Crpoenue u GyHKIUH
17 1.5

OpraHnu3MoB




Pasmuoxenue u

10 8 15
pa3BHUTHE OPTaHU3MOB
I'eneruka — Hayka o
HACJIENCTBEHHOCTH U

11 2 0.5
N3MEHYMBOCTHU
OpPraHU3MOB
3aKOHOMEPHOCTH

12 P 10 1
HACJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
U3MEHYMBOCTHU

14 I'enetnka yenoBeka 3 0.5

15 Cenekiusi OpraHu3MOB 4 1
Brnortexuonorus u

16 CUHTETHYECKAS 4
ouosorus

17 PezepBHOE Bpemst 1

OBILIEE KOJIMYECTBO
102 13

YACOB II10 ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

buonornsa xak koMIniekcHas
HayKa U KakK 4acCTb
COBPEMEHHOTO OO0ITeCTBA

JKuBrlie cucteMbl U UX
CBOMCTBA

YpoBHEBas opraHuzanus
KUBBIX CHCTEM

Hctopus OTKpBITHSA U
W3YYEHHUS KIICTKU.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTHH.
[IpakTueckas pabota
«3yueHne MeTo0B
KJIETOYHOM OmoJioruu
(xpomatorpadus,
anektpodopes,
middepeHnanbHoe
uentpudyruposanue, [TL[P)»

0.5




XUMHUYECKUN COCTaB KJIETKHU

MuHepanbHble BellecTBa
KJIETKHU, UX OMOJIOrn4ecKast
poJIb

Oprannueckue BEIecTBa
KJIETKH — OCJIKH.
JlabopaTtopHnast pabota
«O0bHapyxeHne 0eIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuin

0.5

CpoiicTBa, KjIaccupUKaIus 1
byHKIIMN OETKOB

10

Opranuueckue BelecTBa
KJIETKH — YTJICBOJIbI

11

Opranuueckue BelecTBa
KJIETKA — JIAMUBI

12

HykiienHOBBIE KHCIIOTBI.
JIHK u PHK. JIabopaTopHas
pabota «HccienoBanue
HYKJICHHOBBIX KUCIIOT,
BBIJICIICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u ¢pynkuuu ATO.
Jpyrue
HYKJI03UATpUdoCchaThl
(HT®)




14

CexBenupoBanue JIHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMHUKHU

15

Meroas! CTpYKTYpHOI
Oouoaorun

16

Turmel KIETOK.
[IpoxapuoTnueckas KieTka

17

Crpoenne syKapruOoTHYECKOU
KieTku. [IpakTudeckas
pabora «/3y4yeHue CBONCTB
KJIETOYHOM MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapat
KIIETKU

19

OnHomeMOpaHHbBIE
OpPTraHOUBI KJICTKH.
[IpakTudeckas padota
«M3yueHue TBUKEHUS
LATOILIa3MEI B
PaCTHTEIBHBIX KIETKAX)

0.5

20

[TomyaBTOHOMHEIE
OpraHOM/IbI KIJICTKU:
MUTOXOHJIPUH, TIACTU/IBL.
JIaGoparopHas paboTa
«MccnenoBanue miuazmMoiamn3a
U JICTUIa3MOJIN3a B

0.5




PACTUTCIIBHBIX KIICTKAX»

21

HemeMOpaHHBIC OpraHOHIBI
KJIETKHA

22

Crpoenue u GyHKIIH S1pa

23

CpaBHHTENbHAS
XapaKTEePUCTHKA KIIETOK
sykapuoTt. JlabopaTtopHast
pabora «3ydyeHue cTpoeHus
KIIETOK Pa3JIMYHBIX
OpraHU3MOB»

0.5

24

AccuMuisuus u
JTUCCUMITSATINS — JIBE
CTOPOHBI META00TU3MA.
Tumel 0OMeHa BEIECTB.
JlaGopaTtopHnast pabota
«3yueHue KaTaauTHIECKON
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuIas3bl WK
KaTaJasbl)»

25

DepMEeHTaTUBHBIN XapakTep
peakLMil KJIETOUYHOTO
MeTaboau3ma.
JlaGopaTopHas pabota
«H3yuenne
(bepMEeHTaTUBHOTO
pacuierieHus: NepoKcuaa

0.5




BOJIOPOJIA B PACTUTEIbHBIX U
KUBOTHBIX KJIETKAX»

26

Benku-akTuBaTopsl U OENKH-
UHTUOUTOPBI

27

ABTOTpOGHBIN TUIT 0OMEHa
BELIECTB

28

doTocuntes

29

Xemocunres. JlaboparopHas
pabota «CpaBHEHHE
porieccoB (OTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHBIC OpPraHU3MBI.
Bunbr 6poxenust.
JlaGopaTopHnas pabota
«CpaBHEHHE MPOIIECCOB
OpO>KEHUSI U ABIXaHUS»

31

ABpOOHBIC OPraHU3MBI.
Dranbl SHEPreTHIECKOro
oOMmeHa

32

DHeprus MeMOpaHHOTO
rpaIu€HTa IPOTOHOB.
Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI

33

Peakuuu MaTpHU4HOT'O
CHHTC3a

34

Tpanckpunuusa —




MarpuyHslii cuate3 PHK

35

Tpancnsauus u e€ srarbl

36

KonnpoBanue aMMHOKHCIIOT.
Pousb pubocom B OGnocunTE3e
Oenka

37

Opranuzanys resoma y
MPOKApUOT U FYKapHOT

38

MonekynsipHble MEXaHU3MBbI
AKCIIPECCUU TEHOB Y
3yKapuoT

39

Bupycsl — BHeKIIETOUHBIE
(hOPMBI KU3HU U
00JIMTaTHBIC MTAPA3HTHI.
[IpakTuueckas padota
«Co3/1anue MoIeIi BUpyca»

0.5

40

Bupychsbie 3a601eBaHus
Yell0BeKa, )KUBOTHBIX,
pacTeHui

41

Hanorexnomnoruu B
OHOJIOTHU U METULINHE

42

JKU3HEHHBIN UK KIETKA

43

Marpuunsiii cuntes JJTHK

44

Xpomocomsl. JlabopaTopHas
pabota «M3ydyeHue
XpOMOCOM Ha I'OTOBBIX

0.5




MHUKpOIpenaparax»

45

JleneHue KJIeTKH — MHUTO3

46

Tunsl kietok. Kapuokunes u
uuToKuHe3. JJabopaTopHast
paborta «Habmonenune
MHUTO3a B KJIETKaX KOHYHKA
KOpeIIka Jyka (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

47

PCFYHZHI/IZ KHU3HCHHOI'O
OUKJIa KJIECTOK

48

OpranusM Kak €IMHOE 11eJI0e

49

TkaHu pacTeHHi.
JlaGopaTtopHnast pabota
«M3yuyenue TkaHeu
pacTeHui»

0.5

50

TkaHu )KUBOTHBIX U
yenoBeka. JlabopaTopHas
paborta «/3yueHue TkaHen
KUBOTHBIX»

0.5

51

Oprasbl. CHCTEMBI OPraHoB.
JlaGopaTopHas pabota
«3yuyeHne opraHoB
[[BETKOBOTO PACTEHUS

0.5

52

Onopa TCJIa OpTraHN3MOB

53

Z[BI/I)KCHI/IC OpraHnu3smMoB




54

IIntanue oprann3MoB

TluTanre N03BOHOYHBIX

55 KUBOTHBIX.
[InmeBapurensHas cucreMa
9eJoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIXaHHEe MO3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA

58 Tpancnopt BemecTs y
OpPTraHU3MOB
KposenocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U
YeloBeKa

60 Brinenenue y oprann3zmon

61 3ammTa y OpraHu3MOB

62 NmMmyHHas cuctema
YenoBeKa

63 Paznpaxxumocts u
pErynsius y OpraHu3MoB
['ymopanbHas perymsuus u

64 SHIOKPHHHAS CUCTEMA
KUBOTHBIX U YeJIOBEKa

65 DopMBI pa3MHOKEHUS

OpraHnu3MoB




66

[TosoBOE pa3zmMHOKEHNE

67

Meiio3s

68

I'amerorenes. O0pa3oBaHue
1 PAa3BUTHC ITOJIOBBIX KJICTOK.
JlabopaTtopHnast pabota
«M3ydeHne crpoeHus
ITIOJIOBBIX KJIETOK HA 'OTOBBIX
MUKpOIIpernapaTaxj»

0.5

69

NunauBunyansHOE pa3BUTHE
OPraHU3MOB — OHTOT€HE3

70

3akJiajika OpraHoB M TKaHEH
M3 3apOJAbIIICBLIX JIUCTKOB

71

Poct u pazBuTHE KHUBOTHBIX.
JlaGopaTtopHnast pabota
«BpIsIBIIEHNE TIPU3HAKOB
CXOJICTBA 3apPO/IbIIICH
MO3BOHOYHBIX JKHBOTHBIX)»

0.5

72

PasmHokeHue u pa3Butue
pactenuii. JlabopatopHas
pabota «CTpoeHue OpraHoB
Pa3MHOKEHHMS BBICILIUX
pacTeHu»

0.5

73

HcTopust cTaHOBJIEHUS U
pa3BUTHS F€HETUKU KaK
HayKu

74

OcCHOBHBIC TIOHITHUS U

0.5




CHUMBOJIBI T'CHCTHUKU.
JIaboparopHas paboTa
«po3oduna kak 00BEKT
TC€HCTUYCCKUX
HCCIIEI0BAHUID)

75

3aKOHOMEPHOCTH
HacJIeIOBaHUS MPU3HAKOB.
MonorubpuaHoe
CKpeIllMBaHHUE.
[IpakTueckas pabora
"N3yueHne pe3ynbTaToB
MOHOTHOPHUIHOTO
CKpeniuBanus y Apo30dubr"

0.5

76

[IuTomornueckre 0OCHOBEI
MOHOTHOPHUIHOTO
CKpEITUBaHUS

77

AHanu3upytoiiee
ckpemuBanue. HenomHoe
JOMHHHUPOBaHHE

78

JMuruOpuaHOE CKpEeIuBaHHE.
[Tpaktuyeckas pabora
«M3ydenue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBAHMSI
y IpO30(QHIBDY

0.5

79

[HuTomornueckre 0CHOBEI
JUTUOPUTHOTO CKPEUTUBAHUS




80

CueluieHHO€E HaCJIEAOBaHUE
MIPU3HAKOB

81

XpOMOCOMHAsI TEOPUS
HAaCJIEICTBEHHOCTU

82

T'enetuka momna

83

T'eHoTn Kak 1eJI0CTHAS
cucreMa

84

I'eneTnueckuii KOHTPOJIb
pa3BUTHS PACTCHU,
YKUBOTHBIX U YEJIOBEKa

85

N3MeHYnBOCTh TPU3HAKOB.
Buner namMeHuuBOCTH

86

MoaudukanroHHast
U3MEHYUBOCTD

87

Bapuanuonsslii psaa u
BapHallMOHHAS KPUBAs.
JlaGopaTopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEH
MOIU(DUKAITIOHHO N
n3MeH4YnBOCTH. [locTpoeHue
BapHALMOHHOTO psijia U
BapHALIMOHHOM KPUBOWY

0.5

88

T'enoTunnyeckas
U3MEHYUBOCTb.
KoMOunatuBHas




HU3MCHYUBOCTH

89

MyrannonHnas
M3MEHYHBOCTD.
[TpakTuyeckas pabora
«MyTtanuu y npo3oduisl (Ha
TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMEPHOCTH
MYTallMOHHOTO TpoIecca.
OnureHeTnka u
SIUI'CHOMHKA

91

I'eneTnka yemoBeKa.
[IpakTuueckas padota
«CocraBiieHne 1 aHaIn3
POJOCIOBHOM»

0.5

92

MeTo bl METUITHHCKOU
T€HETUKHU

93

3HaueHue METUITMHCKON
FEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHX 3a001eBaHNI
yeJioBeKa

94

OCHOBHBIE IOHATHS
cenekiuu. JlabopatopHas
pabota «3ydyeHue copToB
KYJIBTYpPHBIX PACTEHUH U

0.5




MOpOJ TOMAIIHUX
JKUBOTHEIX)

95

MeTo1bl CeNneKIIMOHHOM
paboTsr. JlaboparopHas
pabora «3y4eHne MeTo10B
CEJICKIIMU PaCTEHUIN»

0.5

96

JocTmkeHus ceeKiuu
pacTeHUH U KUBOTHBIX.
[IpakTnueckas pabota

«IIprBUBKa pacTeHHID»

97

CoxpaHeHue, u3ydeHue u
UCIOJIb30BAHUE
TE€HETUYECKUX PECYPCOB

98

broTexHo0THA Kak HayKa U
OTpacik MPOU3BOICTBA.
[IpakTuueckas padota
«M3ydenune oObeKTOB
OMOTEXHOJIOT UM

0.5

99

OcCHOBHBIC HaITpaBJICHUA
CHHTETHYECKOH OHOJIOTHHU

100

XpOMOCOMHaH K ICHHas
HHIXCHCPUS

101

MenunuHackue
OMOTEXHOJIOTUH

102

PesepBHBIN ypOK.
[ToBTOpenue, 06061IeHNE,




cUCTeEMAaTU3aus 3HaHUN

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

102

13.5




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA
* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue; nox peaakuueit [laceunuka B.B.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Mertoaudeckoe nocobue k yueoHuky buomorus !0 kimacc B.B.Ilaceunuk

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://bio.1lseptember.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
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