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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ydebHomy mpenmery "buonorus" (mamnee - Ouosiorusi) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii denepanuny,
OI'OC COO, Konuenuuu mnpenonaBaHusi ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

VYuebnsiit mpenmer «buonorus» uzydenus (10 A kiacc) sIBISIETCS OJJHUM U3
KOMIIOHEHTOB ~ NIpeIMETHOM o0Onactu «ECTeCTBEHHO-HAay4yHBIE  MPEIMETHI».
Cornacao nonoxkeHussiMm ®I'OC COO yueOHbIE NMPEAMETHI, SIBISIFOTCS CIIOCOOOM
muddeperimanu  0O0ydeHUsT Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHUs U
npu3BaHbl 00€CTIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM TpoheCCUOHATBHBIM U BBICIITUM O0Opa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTUX Y4EOHBIX TMPEAMETOB JOJKEH OBbITh OpPUEHTHPOBAaH Ha
MIPUOPUTETHOE pEIICHHE O00pa30BaTENbHBIX, BOCIHUTATENbHBIX WU Pa3BUBAIOLIUX
3a/la4y, CBS3aHHBIX C MpodopHeHTaIel O0ydJaromMXcsi U CTUMYIMPOBAHUEM
MHTEpeca K KOHKPETHOM OOJIaCTH HAyYHOTO 3HaHWs, CBSI3aHHOTO C Ouojoruei,
MEIULUHOM, 3KOJIOTHEM, TICUXOJIOTHEMN, CIIOPTOM HJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHOMy mpenMery "buonorus" na€r mpeincTraBlieHHE O
Hea W 3aJadax u3ydeHusd ydyeOHoro nmpenmera «buonorus», omnpeaenser
o0s3aTeNbHOe (MHBApUAHTHOE) MPEAMETHOE COJIEP)KaHKEe, €r0 CTPYKTYPUPOBaHUE
no pazienaMm M TemaM, paclpeiesieHue IO  KiaccaM, pPEKOMEHIYeT
MOCIIEIOBATEIbHOCTh U3YyYEHUS y4eOHOr0 MaTepuasia ¢ YI4ETOM MEXKIPEIMETHBIX
U BHYTPUIIPEAMETHBIX CBfA3€H, JIOTMKA Y4eOHOro TIpoliecca, BO3PACTHBIX
ocoOeHHocTel oOywaromuxcsa. B mporpamMe mo OMOJIOrMU peaii30BaH MPUHITUTT
IPEEMCTBEHHOCTH C M3y4ye€HHEM OMOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro
oOpazoBaHus, Ojarojaps YeMy IPOCMaTPUBACTCS  HAIMPaBICHHOCTh  Ha
MOCTIEAYIONIEe pa3BUTHE OWOJOTMYECKUX 3HAHWW, OPUEHTUPOBAHHBIX HAa
(GopMHUpOBAaHUE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMS,  IKOJIOTUYECKOTO
MBIIIJIEHUSI, TPEICTAaBIECHUA O 370pOBOM o0Opa3e MKHU3HHM, Ha BOCIHMTAHHE
OEepeXKHOTO OTHOIIEHMSI K OKpy»Karoled MpupoaHoil cpene. B mporpamme mo
OMOJIOTUU TaKKe MOKa3aHbl BO3MOXKHOCTH YydeOHoro mnpenmera «buonorus» B
peamuzanun  TpedboBanuin OI'OC COO K MIAHUPYEMBIM  JIMYHOCTHBIM,
MeTalpeIMETHBIM M TPEIMETHBIM pe3yiabTaTaM OOYy4YeHHS U B (POPMUPOBAHUHU
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIBHOW JACSATEILHOCTH OO0YJalolmuXxcsi 10
OCBOCHHIO COJIEpKaHUS OMOJIOrMYECKOro OOpa3OBaHUS Ha YPOBHE CPEIHETrO
o01rero oopa3oBaHus.

VYuebnsiii npeaMer «buonorus» Ha ypoBHE CpelHEro o0Iero oopa3oBaHHUs
3aBeplIaeT OMOJIOTMYecKoe O00pa3oBaHME B WIKOJIE M OpPUEHTUPOBAH Ha
paciupeHue 3HaHUN 00yJaronuXcsi 0 )KUBOHM MPUPOJIC, OCHOBAX MOJICKYJISIPHOU U



KJIETOYHOM OUONOruu, SMOPUOSIOTUN U OMOJIOTUU PA3BUTHUS, TEHETUKH, CEJICKIINH,
OMOTEXHOJIOTHUH, IBOJIOLMOHHOTO YYEHUS U KOJIOTHH.

N3ydyenue yuebHOro npeamMera «buosorus» OpUEeHTHPOBAHO HAa MOJITOTOBKY
oOyyaronmxcs K IMOCIEAYIOIEMY MOITY4eHHI0 OHOJIOrMYECKOro OO0pa3oBaHUS B
By3axX M OpraHM3alUsX CpelHero npodeccuoHaabHOro oopa3zoBanus. OCHOBY €ro
COJICpP)KaHMsI COCTABJISIET CHCTeMa OMOJIOTMYECKUX 3HAHWUM, TOJYUYCHHBIX MPH
U3y4YEHUU OO0YyYarolIMMHCS COOTBETCTBYIOIIMX CHCTEMaTHUYECKHX pa3/esioB
OMOJIOTMHM Ha YPOBHE OCHOBHOro o01ero odpazoBanusi, B 10 kiaccax 3TH 3HaHUS
MOJTy4al0T pa3BUTHE. TakK, paclIMpeHbl U YriIyOJieHbl OMOJOTUYECKHE 3HAHUS O
pacTeHusiX, JKUBOTHBIX, TpubOax, OaKTEepHUsX, OpraHW3Me YeloBeKa, OOIIMX
3aKOHOMEPHOCTSIX KU3HH, TOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUUYECKHE CBEICHMUS
MPUKJIAJHOIO M IOMCKOBOI'O XapakTepa, KOTOPbIE MOXKHO MCIOJIb30BATh KAk
OpUEHTHUpPBl I Toclenyrouero Beibopa mnpodeccun. Bo3MoxkHa Takke
WHTETpanuss OWONOTMYECKUX 3HAHUW C  COOTBETCTBYIONIUMH  3HAHUSIMU,
MOJIYYUCHHBIMU OOYYaIOIIUMUCS MPU U3YUYCHUHM (U3UKH, XUMHUH, reorpapuu u
MAaTeMaTHUKHU.

CtpykTypa mporpamMmbl 1o ydeOHOMY Tmpeamery 'buomorms" otpaxkaer
CUCTEMHO-YPOBHEBBIM M 9JBOJIONMOHHBIN TOAXOAbl K HW3YYEHHUIO OUOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS1 AKUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpraHU3alMHU, BOJIIOIMU OPraHUYECKOro MUpa Ha 3eMIIe,
COXpaHEeHHMs OHOJOrMyeckoro paszHooOpasust 1iaHerel. Tak, B 10 kmacce
U3YYarOTCS. OCHOBBI MOJIEKYJISIPHOW W KIJIETOYHOW OWOJIOTMH, 3MOPHOJOTUU U
OMOJIOTUU PA3BUTHUS, TEHETUKU U CEJICKIMH, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTHH, aAKTYaJU3UPYIOTCS 3HAHUS OOY4YaIOIIUXCS 10 OOTaHUKE, 300JI0THH,
aHaToMu¥, (QuU3MONIOTUM 4YeJoBeKa. YueOHb mpeamer «buonorus» mpusBaH
00€ecreyuTh OCBOCHHUE 00YYaIOIMMHUCS OUOJIOTMYECKUX TEOPUM U 3aKOHOB, UEH,
NPUHIIUAIIOB M TIPAaBUJI, JIEKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAy4YHOMU
KapTHUHBl MUpA, 3HAHUA O CTPOCHHMM, MHOTOOOpa3MM U OCOOEHHOCTSX KIIETKH,
OpraHu3ma, NOMYJSUKUU, OUOLIEHO3a, JKOCHUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX
JOCTIKEHUSX, COBPEMEHHBIX UCCIICIOBAHMUIX B OMOJIOTHH, MPUKIATHBIX aCIIEKTax
OMOJIOTUYECKUX 3HAHUU. [[71s1 pa3BUTHSA U MOJAEpKaHUS MUHTEpeca 00ydarolmuXcs
K OMOJIOrMU HapsAy CO 3HAYUTENbHBIM OOBEMOM TEOPETUYECKOrO0 MaTepHhaa B
COJIEpP’)KaHUH TPOrPaMMBbl IO OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN
CTAaHOBJICHUSI W Ppa3BUTUS TOW WJIM HWHOM 00lacTh OWOJIOTHUH, BKJIAJIOM
OTEUECTBEHHBIX U 3apYyOCKHBIX YUEHBIX B PEIICHUE BAXKHEUIIINX OUOTOTHYECKUX U
HKOJIOTUYECKUX MTPOOIIEM.

Lens wu3yyenuss yueOHoro mpenmera «buonmorus» —  oBlIajgeHue
00YyJaroMUMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAILHOW OpraHU3alluK KUBBIX
CHUCTEM Pa3HOTO0 paHra W MPUOOPETEHHE YMEHHM HCIOJIb30BaTh ITH 3HAHUS B



dbopMUpOBaHUU HWHTEpeca K OIpeAesi€HHONM o00yiacTh  npodeccuoHanbHOU
NESITENIbHOCTHU, CBA3aHHOM ¢ OMoJorMel, WK K BbIOOpY y4eOHOTO 3aBElACHUS IS
MPOJOJDKEHUST OMOJIOTMYECKOr0 00pa30BaHUs.

Joctmxenne  uenu  u3ydeHuss  yuyeOHoro  mpeamera  «buomorus»
o0ecreynBaeTcsl peIeHHeM CIIEAYIOMIMX 3a/1ay:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMBI OMOJIOTMUECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUI0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUjiaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHHHM, MHOT000pa3ud M OCOOCHHOCTSAX OHOJIOTMYCCKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMyJIsALHUs, BU, OMOTreoneHo3, onocdepa); 0 BbIIAIOMIMXCA OTKPBITHIIX
Y COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

O3HAKOMJICHHE OOYYarolIMXCsi C METOJaMU TO3HAHUS KUBOM TMPHUPOBL:
UCCJIEIOBATEIbCKUMHU ~ METO/IaMH  OMOJIOTMYECKUX HayK (MOJEKYJIsipHOM U
KJIETOYHOW OHOJOrHH, SMOpUONIOTMM U OWONIOTUM DPAa3BUTHUS, TEHETUKU U
CEJIKIIMU, OWOTEXHOJOTMU ¢ CHUHTETUYECKOM OWOJIOTMH, TMaJeOHTOJIOTHH,
DKOJOTHH); METOJAaMH  CaMOCTOSITEIIbHOTO  TPOBEIACHUS  OMOJOTHYECKUX
ucclneoBaHUM B JiabopaTopur W B Tpupoae (HaOmojeHue, HW3MEpEHUE,
AKCIIEPUMEHT, MOJIETIMPOBAHUE);

OBJIaZICHUE OOYYAIOIIMMHUCS YMEHHMSMHU: CaMOCTOSITEIbHO  HaXOJWTh,
aHAJIM3UPOBATh U MCIIOJIb30BAaTh OMOJOTMYECKYH0 HMH(OPMAINIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHE W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-)KOHOMHUYECKUMU U  IKOJIOTHUYECKUMU
npobjieMaM YeJlIOBEUYEeCTBA; OLIEHWBATh MOCIEACTBUS CBOEH NEATENBHOCTU IIO
OTHOIIICHUIO K OKPYXKaIIIeH MNpUPOAHONM cpene, COOCTBEHHOMY 3lI0POBBIO U
3MI0POBBI0  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH U COOJIOJIaTh  MEpHI
npoUIakTUKU UHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJE U
oOecrieueHusi 6€30MACHOCTH COOCTBEHHOW JKM3HENEATEIHPHOCTA B UPE3BBIUAMHBIX
CUTYyallUsiX MPUPOJAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepus3OBaTh
COBPEMEHHbIEC HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y O0yYaIOUINXCS MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIpOlleCC€ 3HAKOMCTBAa C BBIAAIOIIMMHUCS OTKPBITHUSIMA W COBPEMEHHBIMU
HCCJICIOBAaHUSIMU B OHWOJIOTUH, PEIIAEMBIMU €i0 MpOOJeMaMH, METOIOJIOTHEH
OHMOJIOTUYECKOTO M CCIIEI0BAHMS, MIPOBEICHHUS HKCIIEPUMEHTATbHBIX
UCCIIEZIOBAHUMN, pelIeHHs] OMOJOTMYECKUX 3a]a4, MOJIEIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTAaHUE y O0y4YaroLUXCsA EHHOCTHOTO OTHOILIEHUS K >KMBOW MPUPOJE B
IIEJIOM U K OTACNIbHBIM €€ 00BEKTaM U SBJICHUSIM; (HOPMUPOBAHKE IKOJIOTHUECKOH,
TEeHETUYECKOM TPaMOTHOCTH, OOIIe KyJIbTypbl TIOBEICHHWS B TPHUPOJC;
UHTETPallui €CTECTBEHHO-HAYYHBIX 3HAHUII;



npuoOpeTeHne  OOy4aloMMKCS ~ KOMIETEHTHOCTH B pallMOHAJIbLHOM
IPUPOOIIOIBb30BAHUM (COONIO/IEHNE TMpaBUJ TOBEACHUS B IPUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OHOC(EpPhI), COXpaHEHUN COOCTBEHHOT'O 37I0POBbSI U 310POBBS
OKpyXarommux Jone (cobmoneHuss wmep NpodUIaKTUKU — 3a00JIEBaHMM,
oOecrieyeHue O€30MACHOCTU KU3HEAEATEIbHOCTH B YPE3BBIYAWHBIX CUTYaLUSIX
OPUPOJHOIO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  MCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B TOBCETHEBHOM JKU3HU;

CO3aHME  YCJIOBMM  JJi1  OCO3HAHHOTO  BbIOOpa  00yYarOIIMMUCS
VIH/INBU1yaJIbHON o0Opa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIICH
nocieayoieMy mnpodecCuoHaIbHOMY CaMOOIPEIEIEHNI0, B COOTBETCTBUU C
UHIMBUIYAJbHBIMA UHTEPECAMHU U OTPEOHOCTSIMH PETHOHA.

OOmiee ynciao 4acoB, OTBEJECHHBIX Ha m3ydeHue Owosornu B 10 A kmacce
cpenHero obmiero oopa3zoBaHus, coctaBisieT 68 yacoB BTOpPOMl yac noOaBieH 3a
Cu€T IIKOJIBHOrO KOMMOHEHTa(2 uvaca B Hememo). Ot0op oOpraHu3allMOHHBIX
dbopM, METOOB M CpEeACTB OOydYeHUS OHOJIOTMH OCYIIECTBIAETCA C YYETOM
CHelM(PHUKKA €ro COACp)KAaHWA M  HANpaBICHHOCTH Ha  MPOAOHKEHHE
OuoornuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEr0 MPOPECCHOHAIBHOTO U
BBICLLIETO 00Pa30BaHUS.

OO0s3aTenbHBIM YCIOBUEM NPU OOYYEHHH OHMOJIOTMU SIBJISIETCS IPOBEICHUE
1a00paTOpHBIX U MpakTHUecKux paboT. Takxke ydacTue oOyyaroumxcs B
BBIMIOJTHEHUM TMPOEKTHBIX M  Y4EOHO-HUCCIEAOBATENIbCKUX paboT, TeMaTHhka
KOTOPBIX ONpPENENSAETCd YYUTENEM HA OCHOBE HMEKOIIMXCS MaTepHUATIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX NPUPOIAHBIX YCIOBUM.



COJEP)KXAHUE OBYUYEHUA
10 KVIACC

ConepkaHue mporpamMMmbl, BBIICJICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buomornmueckue HAYyKM M H3y4aeMble  MMHU  MPOOJIEMBI.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Ouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. IIpodeccun, cBsizanaple ¢ Ouosorueil. 3HadueHne OWONOTHH B
MPAKTUYECKON JIESITEIbHOCTH 4YEJIOBEKAa: MEJUIIMHE, CEIbCKOM XO3SICTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpersl: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepunanckuii, W. I1. [1laBnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, @. Kpuxk, /. K. benses.

Tabmuiert u cxembl: «CBS3b OMOJOTHMU C JAPYrUMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

KuBble cucTembl Kak mnpeaMer u3ydeHusi Ouonioruu. CBOWCTBA MKUBBIX
CHUCTEM: €IMHCTBO XHMMHUYECKOIO0 COCTaBa, JAHCKPETHOCTb M IIEJIOCTHOCTb,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allUs,
CaMOBOCIIPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHueckuii), Ouochepupiii. Ilporieccrl, mnpoucxoasinue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU KUBOTO. JKM3HBb Kak (opma CYIIECTBOBAHUS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyeHue kuBbIX cucTteM. Metoasl Onosiornueckord Hayku. HaOmonenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alHsl, MeTaaHanu3. [loHsTHE 0 3aBUCUMOI U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka runore3. HyneBas runore3a. [loHsTHE BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux JaHHbIX. OIl€HKAa JOCTOBEPHOCTH IMMOJYYEHHBIX
pe3ynabTaroB. [IpuyuHBI HCKaXEHHS pe3yibTaToOB dKcrepumeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanun



Tabmuer 1 cxembl: «OCHOBHBIE TpU3HAKU >KU3HWY, «buonornyeckue
cucrteMbl», «CBOWCTBa JKMBOM MaTepun», «YPOBHU OpraHU3alluu KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  jabopaTopHoe  O0OpydOBaHHWE I IPOBEICHUS
HaAOJII0ICHU, U3MEPEHUI, IKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp30BaHME pA3IUYHBIX METOAOB IIpHU
U3YYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QDYHKIIMOHANBbHAS €IWHHIIA KUBOro. Mcropus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE IOJIOKEHHS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

MeTtonbl  MONEKYJISIPHOM W KJIETOYHOHM  OHMOJIOTMH:  MHMKPOCKOIIHUSA,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
HeHTpu(dyrupoBanue, KyIbTUBUPOBAHUE KJIETOK. M3yuenue gukcuposanmbix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

[Toptpersr: P. I'yk, A. JleBenryk, T. [IIBann, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuier u cxembl: «CBETOBOM MUKPOCKOI», «IIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IMpakTnyeckas padora «l3ydyeHue MeETOMOB KIIETOYHON OHONOTHH
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKu

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPHUTENS, PEarceHTd, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuuu. MuHepaabHble BElIeCTBa KIETKH, X OMOJIOrHYecKast
poiib. POJIb KATHOHOB M aHWOHOB B KIIETKE.

Opranvnueckne BelIeCTBa KIETKH. buonorndeckne mnoauMepsl. bernkwu.
AMUHOKUCIOTHBIN cocTaB 6eikoB. CTpyKTypbl OenkoBoil Mosekyinbl. [lepBuunas
CTpyKTypa Oenka, MNeNnTUaHas CBA3b. BTopuuHas, TpeTUYHAas, YETBEPTHYHAA
cTpykTypbl. [lenarypaums. CsoiictBa OenkoB. Knaccudukanuss  Genkos.
buonornueckue bynkuun 6enkoB. Ilpuonwi.



VYrneBonbl. MoHOCaxapuabl, IUcCaxapuIbl, OJUTOCaXapyibl U MOJIUCAXAPHUIBL.
O6mwmii 1IaH CcTpoeHus U (PU3MKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsao-ruapodobHbIe cBoOlicTBa. Kitaccudukaius JTunuios.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennossie kucnotel. [JHK n PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xomruiementapuHoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnn PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue Gynkiuu AT®. BoccraHoBaeHHbIE TIEPEHOCUUKU, UX (YHKIIMHU B
kietke. [pyeue wuykneozuompugocghamer (HT®). CexBenupoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHas Ouojorusi: OMOXMMHUYECKHE M OMOMU3HUECKUE HCCIICTOBAHUS
cocTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyn. Mooenuposanue
CMPYKMypsl U QYHKYUU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHhblii Ousaiin u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

IToprpetsr: JI. Ilomunr, [dx. Yorcon, @. Kpuk, M. Yunkunc, P. @paHknuH,
®. Coanrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XuMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MoOJeKysbl BoAbl», «BemecTBa B coctaBe opraHu3mMoBy, «CTpoeHue
MOJIEKYJIBI  Oenka», «CTpyKTypbl O€IKOBOW MOJEKYIbD», «CTpoeHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenne Mmosekysibl ATDy.

O6opynoBaHnue: XUMUYECKas Mocyia 1 000pyaoBaHuE.

JladopaTopHas padora «OOHapyxeHHEe OEJIKOB ¢ TOMOIIbI0 KAYECTBEHHBIX
peaKkuuii.

JlaboparopHas  pabGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue U PyHKIMH KJICTKH

Tunbel KJIETOK: DJyKapuoTHYEeCKass U mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00Pa30BAHUS KIIETKHU.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
Oco0eHHOCTH CTpO€HHsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmatuyeckas MemOpaHa (Tazmanemma). CTpykTypa IUIa3MaTH4ECKOU
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MAaTUYECKyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponuriaemocts MeMOpanbl. Pabora HaTpuii-
KaJMEeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (arouuto3. Jk3o1uTo3. Knerounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

[uromnaszma. Iluto3ons. [utockener. JBrxeHnue muroriasMbl. OpraHou bl
kineTku. OnHoMeMOpaHHBIE OpraHOMAbI KJIETKH: D3HJOIUIa3MaTHyecKas CeTb
(BIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE U (GyHKUUU. B3aumocBs3b
OJHOMEMOpPaHHBIX OPraHoONAOB KieTKH. CTpoeHHE TpaHyJSPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHyfasipHBINA)  DHIOMJIA3MAaTHYECKUN
peruxkynyM. CekperopHas pynkuus anmapara ['onbmku. Moougukayus denxos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieTOK. Kinerounsiit cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKM:  MHUTOXOHJPHUH,  ILIACTHUJBL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepesckosckuii,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE W CIOXHBIE  IUIACTUABl  (POTOCHUHTE3UPYIOLUIUX  JYKapHOT.
XJI0pOMmIacThl, XpOMOILIACTHI, JISMKOIUIACTHI BEICHINX PACTEHUM.

HememOpannbie opranounnbl kieTku CTpoeHre u (QYHKIIMM HEMEMOpPaHHBIX
OpPraHou0B KJIETKU. PuGocomsl. IIpomescymounvle Gunamenmeol.
MuxkpodunamenTsl. Axmunogvle Mukpoghuramenmol. MBPpIIEUHBIE  KIIETKU.
Axmunogvlie KOMHOHeHmbl HemblueyHblx Kiemok. MukporpyOouku. Knerounsrit
neHtp. CTpoeHue © JABWKEHUE IKT'YTHKOB M pECHUYEK. MUKpOTpyOOUKH
uutorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHmamu u
muxpompyboukamu. MomopHnvle benxu.

Anpo. Obonouka sApa, XpOMaTUH, KapuoIUiazMa, SAPbIIIKA, UX CTPOCHHE H
byukuun. SnepHbiii 6enkoBbId MaTpuKce. [lpocTpaHCTBEHHOE pacmoOJOXKEHHUE
XpOMOCOM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThuHa — THUCTOHBI. J[unamuxa sdepHoiu ob6onouxku 6 mumosze. Aoepmbiil
mpancnopm.

Krnerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOM).

JlemoHcTpanumn



[Toprpersrl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE 3YKapHUOTHUECKOM KIEeTKW», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHne  pacTUTENbHOW  KIeTKu», «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPAaCTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKpONpenapaThl 0aKTepHabHbIX KIETOK.

JlaGopaTtopnas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopHas padora «JVccienoBaHue Iia3mMolid3a U JAEMiIa3Molid3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnueckas  padora  «/3ydeHne  JABMKEHUS  LMTOIUIAa3Mbl B
PACTUTENIbHBIX KIJIETKAX.

Tema 6. O0MeH BelecTB U NpPeBpallleHHe JHEPTHH B KJIETKe

AcCCUMMIIALINS ¥ TUCCUMIIALIMS — JABE CTOPOHBI MeTabonu3ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. OJHepreTnyeckoe oobOecrnedyeHue KieTku: npeBpamienne ATD B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBl, KX CTPOCHHE, CBOMCTBA W MEXaHHU3M JICHCTBHUS.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHUYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTMOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTAaTHUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuYHBI CHUHTE3 OpPraHUYECKUMX BEUIECTB B KIEeTKe. DOTOCUHTES.
AHOKCcuceHHblll U OKcueeHHbll Gomocunmes y oaxmepuii. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dbotocuntesa. CreroBas u TemHoBas (azbl. Pomoovixanue, Cs., Cs- u CAM-munwi
gpomocunmesa. IlponykTuBHOCTh (hoTOCHMHTE3a. BiusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaYeHUE (POTOCHHTE3A.

XeMOCHUHTES3. Paznoo6pasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUu(UuIUpyronme OakTepuu, >Xene300aKTepuu, CepoOaKTEpUH, BOJOPOIHBIC
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa’poOHbie opraHu3Mbl. Bunbl Opoxenus. [IpoaykTsl OpokeHHS W HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

AspoOHBIE OpraHU3MBl. Oransl JYHEPreTUYECKOro oOMeHa.
[TonroroBurenpHbIM Tan. [ HKOIN3 — OECKUCIOPOIHOE PACILEIIICHUE TJIFOKO3bI.

buonoruueckoe OKHCIEHUE, WM KJIETOYHOE JbIXaHue. Pojab MUTOXOHIpHIL B
npoueccax Ononorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTENBHOE
dbochopmmpoBanne. DHepeuss memoOpanno2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnoi ATD-cumnmaser. llpeumyiecTBa a’poOHOr0 MYTH
oOMEHa BeIeCTB nepe aHadpoOHbIM. DP(HEKTUBHOCTD YHEPTETUUECKOT0 0OMEHA.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCHHTE3Y», « DHEPrETHUCCKUN 00MeH», «brnocuHTe3
oenka», «Ctpoenue hepmMeHTa», «XeMOCUHTE?Y.

OO6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE ISl MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHass padora «l3ydyeHuMe  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass paGora «U3yuenue (¢epMEHTATUBHOTO paclIEIUICHUs
NEPOKCUA BOAOPOJA B PACTUTEIILHBIX U KUBOTHBIX KIETKAX).

Jlaboparopnass pabora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacsiencrBenHast MHpopManus U peajan3anus eé B KiIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOro cuHTe3a. Peanmm3anus HacnencTBeHHOM nH(opmanuu. ['eHeTnueckuit
KO, ero cmoiicTBa. TpaHckpunuus — MarpuuHbld cuHTe3 PHK. IlpuHuummnsl
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIICIHbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsius u e€ stansl. Yuactue TpancnoptHbix PHK B OuocunTese 6enka.
VYcnoBust OuocunTeza Oenka. KoaupoBanue amuHokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApUOT U AYKApUOT. Perymsuusi akTUBHOCTU T€HOB y MpokapuoT. ['mmoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsuus oOMEHHBIX
npoiieccoB B kieTke. Kierounslii romeocras.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbIU YUK
JIHK-cooepoicawux eupycos, PHK-codepocawux e6upycos, o6baxmepuogpaeos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

Bupychbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteruit. CITN, COVID-
19, counanbHble ¥ MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHbIX Ouono2uyeckux oannvlx. Hanomexuonoeuu 6 buonoz2uu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.



JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOAEIIA BUPYCA».

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0OeHHOCTH TPOLIECCOB, MpoTekarlux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKUM (PEMUTOTHYECKUI) IEPUObI UHTEP(A3HI.

Marpuunbii cunte3 JHK — permkanus. IIpuaouner pensmmkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPAIIIEIBHOCTD.
Mexanusm permkanuu JHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TeIoMepa3a. XPOMOCOMHBIM HabOp KIETKH — KapHOTUl. JIUIIOMAHBIN W
rariouHbld  HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xnetkn — Muro3. CTaauum MHUTO3a M MPOUCXOISIINE B HHUX
npoueccol. Tunbl MuTo3a. KaprokuHe3 u HUTOKMHE3. buonornueckoe 3HaueHHE
MUTO3a.

Perynsiiuss MUTOTHYECKOrO0 IMKIA KIETKH. [IporpammmupyemMasi KieTO4Has
ruoesb — anomnTo3.

Krnerounoe siapo, XpomocoMmbl, (YHKIIMOHAIbHAs TEHOMHKA. Mexauusmol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemox. «llugposas
KemKka» — ououngopmamuyeckue mooeniu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanun

Tabmuupl U cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CtpoeHue
xpomocomy, «Pemukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOPEIKA JTyKay.

JlaGopaTtopnas  pabora  «M3yueHnme  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JladopaTopHas padora «Habmronenrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonornueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOCHHOCTH  CTPOEHUST M JKU3HEJEATEIHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepum, apxeu, OJIHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJOPOCIH, APyrue NpoTucThl. KomoHMaIbHbIE OpraHU3MBbl.



B3auMoCBs3b 4acTell MHOTOKJIETOYHOTO OpraHusma. TKaHM, OpraHsl H
cucTemMsl opraHoB. Opranusm Kak e1nHoe 1enoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHE: o0Opa3oBaTebHAsd,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM KUBOTHBIX M 4Y€JIOBEKA. THIIBI KMBOTHBIX TKAHEH: JIUTEIMAJIbHALA,
COCAMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpPOEHHUA, (QYHKUUNA U
PaCIONIOKEHHNS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraruBHble M TIeHepaTUBHbIE OpraHbl pacteHuid. OpraHsl U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3mMoB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX WU
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIbI COEJUHEHUS KOCTEH.

JIBokeHue  opraHu3moB.  JI[ByKeHHME  OJHOKIJIETOYHBIX  OPraHHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PECHUYHOE. J[BU)KEHHWE MHOTIOKJIETOYHBIX PACTECHUIL:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHple MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIETOYHOE NUUIIeBapeHUe. [InTaHne IMO3BOHOYHBIX >KUBOTHBIX. OTIEmBI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue oprann3MoB. [[pixanue pactenuil. Jpixanue >kuBoTHbIX. ubddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixaHue. /[prxarenbHas HOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX IMO03BOHOYHBIX IKUBOTHBIX.
JIpIxaTtenpHas cUCTeMa 4YelnoBeKa. MexaHu3M BEHTWIALUMH JIETKUX Yy ITHL U
MJIeKonuTaromuXx. Perymsmus npixanus. [{pixareabHble 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTECHUHU.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHas cucremMa u €€ Oprasl.
KpoBeHocHass cucreMa TIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOCcyabl M KpoBb. Kpyrum kpoBooOpameHusi. OBOJIOLMOHHbBIE
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y oprann3moB. Beigenenune y pacreHuid. Beinenenuwe y
*UBOTHBIX. CokparurenbHele Bakyosund. Opranel BelaeneHus. DuibTpanus,
CeKpelusi 1 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl pabdOThl OPraHOB BBIJACICHUS.
CBs13b MOJIOCTH TEJNIA C KPOBEHOCHOW M BBIICIIUTENILHON CUCTeMaMu. Beinenenue y



MO3BOHOYHBIX XUBOTHBIX M 4yenoBeka. [louku. CtpoeHne u (pyHKIMOHMpPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3MoB. CIIOpPBI
OakTepudl M IUCTBHl MNPOCTEHIIMX. 3aliuTa y MHOTOKJIETOYHBIX pPaCTEHHI.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOU 3alUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot OonesHeidl. UMMyHHas cuctema denoBeka. KieTouHbiii u
TYMOPAJIbHBI MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIH crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
UMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JIEBaHUN.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OJTHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3zgpaxuMocTe H  peryminus y
pacteHui. PocToBbIE BEIIECTBA U UX 3HAUYCHUE.

HepBHasg cuctema u peduiekTopHas peryisiius y XUBOTHbIX. HepBHas
cucTemMa M €€ OTAeJbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHON CHCTEMBI
y KHUBOTHBIX. OTHEIbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
Xene3pl HHAOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. JleliCTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOM M HHIOKPUHHOW cucteM. [‘mnoramamo-runodusapHas
cucrema.

JemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepunm», «lIpocreimmue», «OpraHbl IBETKOBBIX PACTEHUI,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHne JHMCTOBOM IUIACTUHKMW», «TKaHM >KMBOTHBIX», «CKEIEeT YernoBeKay,
«IImmesapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBras  cucrema», «Koxa», «MsblieyHas  cHCTEMay,
«BplienuTenbHas cucteMa», «OHIOKpUHHAs cucreMa», «CTpOEHHE MBI,
«Ammynurer»,  «KumeynonosoctHeie», «CxemMa  NHTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHue 1uiaHapun», «BHYTpEHHEE CTpOEHHE MOKIEBOro uepBs», «HepBHas
cucreMa pbeiO», «HepBHas cucrema arymkw», «HepBHas — cucrema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MJIeKONUTaroumx», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenapaThl OJHOKIETOYHBIX
OpPraHU3MOB, MHKpPOIIpENapaTbl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMU
HAaCEKOMBIX, MTJIOKOXKHX, JKUBBIE HK3EMIULSIPbl KOMHATHBIX PAacTeHH, repOapuu
pacTeHMil pa3HbIX OTIEJIOB, BIAXHBIE NPEMAPaTbl KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKUIUH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opya0BaHMe sl IEMOHCTPAIMU TOYBEHHOT'O U BO3YLUIHOI'O MUTAHUS PACTEHU,
paciieryieHus Kpaxmaia U OeJIKOB Mo/ AeiCcTBUEeM (PepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALlMU ONBITOB 1O MU3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3ydeHue TKaHEN KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHoxeHre U pa3BUTHE OPTraHU3MOB

@®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) U
nosoBoe. Buasl  Oecnosoro  pa3MHOXKEHUS:  [OYKOBaHUE,  CHOPYJIALMS,
(dparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxkeHue. IlonoBble kineTku, wian ramerbl. Meio3. Craguu
Mmeio3a. [ToBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii cMbICT
M€03a W TOJOBOrO mporecca. Mehno3 u ero MeCTO B KU3HCHHOM LHKIIE
OpPraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepMaroreHes u oorenes. CTpoeHue
IOJIOBBIX KJIETOK.

OnnonoTBOpEeHHEe U JIMOPUOHAIBHOE PpPa3BUTHE KUBOTHBIX. (CrocoObI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). IMOPUOJIOTHS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgoeenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOTOSUU.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHes3a
KUBOTHBIX (Ha TmipuMepe Jisarymku). JpoOGnenue. Tumbsl  apoOieHwus.
Jlemepmunuposannoe u Hedepmunupoeéannoe Opoodnenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH JpOOJEHUS MIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIMCTKU
(racTpynsinus). 3aKiazKa OpraHoB U TKaHEH U3 3apOAbIILIEBBIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIErocs 3apoiplia (3MOpUOHANbHAS WHIYKLUA).
3aknanKa IUIAHA CTPOEHUs JKUBOTHOIO Kak pe3yibTaT HMEPapXHUECKUX
B3aUMOJICHCTBUI TeHOB. BiusHue Ha SMOpPHOHANBHOE pa3BUTUE PA3IUUYHBIX
(paKTOpPOB OKPYKAIOLIEH Cpebl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX JKMBOTHBIX. bBHOJIOrMYecKOoe 3HAaYEHUE NPSAMOrO0 M HEMPSIMOTo



pa3BUTHS, UX PACHPOCTPAHEHHE B Ipupone. Tumbl pocrta KUBOTHBIX. DaKTOPHI
PETYISIIIMU POCTA KUBOTHBIX U YesioBeka. CTaauu mMoCTIMOPHUOHATILHOTO Pa3BUTHS
y JKUBOTHBIX U 4eJioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasmHoxeHnue u paszputue pactenuil. ['ameroputr u crnopodut. Meito3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHWE W  PA3BUTHUE PACTUTEIbHBIX
opranu3MoB. J[BOHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHue U
Pa3BUTHE CEMEHMU.

MexaHu3MBI PETYIISIIIUA OHTOT€HE3a Y paCTeHUMN U )KUBOTHBIX.

JlemoHcTpan Ul

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

Tabmuplt U cxembl: «BereraTuBHOE pa3MHOXKEHUE», «Turbl Oecrnoyoro
pa3MHOXKEeHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAbI», «Pa3MHOXKEHUE HBIJICHBDY,
«Pa3MHOXeHUE TUAPBD, «Meno3y, «XpoMocoMbly, «I'amerorenesy», «CTpoeHue
SUIEKJIETKU U crepMaro3ouga», «OCHOBHBIE CTaiuM OHTOreHesza», «lIpsmoe u
HENpsiMOe  pa3BUTHE», «Pa3BUTMEe MaWCKOro yka», «Pa3zButhe capanumy,
«Pa3zBuTue nArymku», «J/{BoHOE OIJIOAOTBOPEHHUE Y LIBETKOBBIX PACTCHUNY,
«CTpoeHne ceMsaH OJHOAOJIBHBIX U ABYIAOJBHBIX PAaCTCHUI», «KU3HEHHBIN UK
MOpPCKOM  KanycTel», <«OKu3HeHHbIH 1HMKI MXa», <OKW3HEHHBIM LMK
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

O6opynoBaHnue: CBETOBOW MHUKPOCKON, MHUKpOMpENapaThl SIHMIEKIETOK U
CIIEpMaTO30M10B, MOAENb «LIMKI pa3BUTHUS JIATYILIKWY.

JlabGoparopHas pabGora «l3ydeHue CTpOEHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTax.

IIpakTnueckass padora «BbIsIBICHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeTuka — Hayka 0 HaCJeICTBEHHOCTHM U H3MEHYHMBOCTH
OpPraHM3MoOB

Hcropust cTaHOBIEHUS M PAa3BUTUS TEHETHUKM Kak Haykd. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poins oTeuecTBEHHBIX Y4EHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. KonsiioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. JI.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MTOHATHUSI U CUMBOJIBL. [ OMOJIIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIC TE€HBI, aJbTePHATUBHBIC MPU3HAKU, JOMHUHAHTHBIA W PEIIECCUBHBIM
MPU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAs JTMHUS, TUOPUJIBI, TEHOTHM, (DEHOTHII.



OcCHOBHBIE ~ METOJbl ~ TE€HETUKHU:  TUOPHUIOIOTHYECKUN,  IUTOJIOTHUYECKH,
MOJIEKYJIIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benoszepckuid, I'. J[. Kapneuenko, 0. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuier u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopunass padora «Jlpo3oduia Kak OOBEKT T'€HETUUYECKUX

VICCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnmens — 3aKoH

eAMHOoO00pa3usi THOPHUIOB MepBoro nmokonenus. [lpaBuno nomunuposanus. Bropoii
3aKk0H MeHzenss — 3aKOH pacIleruIeHHs] NMPU3HAKoB. LlUToormyeckre OCHOBBI
MOHOTHOPHIHOTO CKpeIuBaHus. [ Mmore3a 4ucToTh TaMeT.

Ananuzupymoniee ckpemrBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmennenne npu3HakoB Mpy HEMOJIHOM JOMUHUPOBAHUH.

JuruOpunnoe ckpemmbanue. TpeTuit 3akoH MeHenst — 3aK0H HE3aBUCHUMOT'0
HAacCJICI0BaHUsl  MPU3HAKOB. [{uTonoruueckre  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruienHoe HacnenoBanue mnpusHakoB. Padorsl T. Moprana. CrersieHHOe
HACJICIOBAaHUE T'E€HOB, HAPYUICHUE CLEIUICHUS MEXAYy TIe€HaMu. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBI MEXaHU3M OMNpPEEICHHS MoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M rereporaMeTHbil mois. ['eHerudeckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLENJIEHHBIX C ITOJIOM.

['enotun kak nenoctHas cucreMa. [InernoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJelncTBHE HEaJUICIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMUECKUI KOHTPOJIb Pa3BUTUA PACTECHHM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (DU3MOJIOTUUECKUX TMPOIECCOB, TMOBEJACHUS W KOTHUTHUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— Tapa3uT» U «XO3SIMH — MHUKpOOMOM». ['€HeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHUS HACJIEICTBEHHON MH(OPMAINK B TIOKOJICHUSX KIIETOK i OPTaHU3MOB.

JlemoHcTpanuun

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

Tabmuier u cxembl: «llepBbiii U BTOpol 3aKoHbI Menpaenss», « TpeTuil 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe Hacje0oBaHUWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThKa Mmojay,



«Kapuotun uenoBeka», «Kapuorun apozoduney, «Kapuotun nruiib,
«MHOXEeCTBEHHBIN aJUIENIN3M», «B3anMonencTesrue reHoBy.

OOopynoBanue: MOJAEAb MJid JAEMOHCTpPAllMd 3aKOHOB €JUHOOOpa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTPAllMA 3aKOHA HE3aBUCUMOIO HACJIENOBAaHUS MPU3HAKOB, MOAEHbL IS
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «po3odunar.

IIpakTnueckas paGora «lI3yuyeHue pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopneiictBue reHoTUNa W Cpelbl Npu  (OpMHUpPOBAHUU (EHOTHIIA.
N3meHunBOCTh MIpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. Buabl
W3MEHYMBOCTU: HEHACJIEICTBEHHASA U HACJIEACTBEHHAS.

MonmudukannonHas HW3MEHUYHBOCTb. Pomb cpeapl B (OpPMHUPOBAHUU
MoaudukaoHHOM u3MeHYnBocTH. Hopma peakiuum npusHaka. BapuannoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

['enoTMnMueckass N3BMEHYMBOCTh. CBOKCTBA T€HOTUITMYECKON U3MEHYUBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM MIpOIlECC — OCHOBA
KOMOMHATUBHON M3MEHYNBOCTHU. P0OJIb KOMOMHATUBHONW M3MEHUYUBOCTH B CO3IaHUU
TEHETUYECKOr0 pa3Hoo0pasus B Mpejeax OJHOro BUja.

MyranroHHass M3MEHUYMBOCTb. Buabl Myranuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauWu. SnaepHble U
qUTOIIa3MaTnieckue Mytanuu. CoMaTudeckue W MOoJIOBble MyTaiuu. [IpyuduHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAILIMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacneacTBeHHOW m3meHunBocty (H.W. BaBunoB). BuesnepHas M3MEHUYHMBOCTH U
HACJIEJACTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POJb  dNUSEHEMUYECKUX Gakmopos 6
HACe008AHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JlemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Moranncen, H. Y. BaBunos.

Tabmuiet u cxembl:  «Buasl  u3MeHYuBOCTHY, «MoaudukamoHHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OmnogorBopeHue», «I'enernueckue 3a00aeBaHUS YEIOBEKa», « BUABI MyTaIniiy.



O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHku (dororpadun) >KUBOTHBIX C Pa3IMYHBIMUA BUIAMH U3M €HUUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON W3MEHYMBOCTH. llocTpoeHue BapuUallMOHHOTO psia U
BapUALlMOHHON KPUBOM.

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eneTuka yesioBeka

Kapuotun denoBeka. MexayHapoaHasi MporpaMma HCCIEIOBAHUS T€HOMa
yejgoBeka.  MeTonbl  M3Yy4eHUsT TECHETHMKHM  4YeJIOBEKa:  T'eHeaJOorH4yecKui,
OJIM3HEIOBLIN, LIMTOT€HETUYECKUIM, MONYJISIHUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE onpeJiesieHue TrE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C IMOMOUIBIO
[TI[P-anann3a. HacneacTBeHHble 3a001eBanmsl YelioBeKa. [ eHHbIE 1 XPOMOCOMHBIE
0one3Hn 4esioBeKka. boJie3HM C HACIEACTBEHHOM MpeapacnoyioKeHHOCTHIO.
3HayeHrne MEAUIMHCKON T'€HETUKHU B MPEAOTBPAIICHUU U JICUCHUU F€HETUYECKUX
3a005IeBaHUIl 4yenoBeKa. MeauKo-reHeTHYecKoe KOHCYJbThpoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE aClEKThl MCCIICIOBAHUI B
00J1acTH peaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOpbl TOBBIIICHHOW YYBCTBUTEIBHOCTH YENOBEKa K
bU3UYECKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpYXKarolie cpenpbl. ['eHeTnueckas
PEAPACIIONOKEHHOCTh YEIOBEKA K MATOJIOTUSIM.

JemoHcTpanuu

Tabmuubl U cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUS T€HETUKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBIICHHE U aHAIN3 POJOCIOBHON.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanus W CeJeKIUA. 3apOoKJICHHE CEJIeKIUU U JIOMECTUKAIIH.
Yuenne H. W. BaBunoBa o IleHTpax mpPOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHUN U TMOPOJ
#uBOTHbIX. CopT, 1mOpojda, ITaMM. 3aKOH T'OMOJIOTUYECKHX pSAlIOB B
HacleAcTBeHHOM wu3MeHunBoctu H. WM. BaBunoBa, ero 3HadeHue s
CEJIEKIIMOHHOM paOOTHI.

Metonpl cenekiMoHHOM padoThl. McKycCTBEeHHBIN OTOOp: MAacCOBBIM U
VHJIUBHIYaJbHbBIN. OTarnsl KOMOMHAIIMOHHON CCJICKIINH. HcnbeiTanue
IPOU3BOJIUTENCH MO MOTOMCTBY. OTOOp IO TEHOTUIY C TMOMOIIBIO OIEHKH
(eHoTHMIa MOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ Nomolbio aHanuza JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIGKIIMOHHOW  paboThl.
PaananvoHHbI 1 XUMUYECKUM MYTAareHe3 Kak UCTOYHUK MYTAlUN Y KYJIbTYPHBIX



¢bopM opranuzmoB. Vcnonab30BaHHE TE€HOMHOTO PEJAKTHUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK /U1 moydeHus: HCX0JHOTO MaTepuaa Jyisi CENEKIIUH.

[lonyuyenue ITOJIUTUIOUIOB. BnyrpuBnnoBas rUOpUIU3aLUs.
bmu3kopoacTBeHHOE  ckpeliuMBaHue, wiau  MHOpuauHr.  HepoxctBeHHOE
CKpeIllMBaHue, WM ayrOpuauHr. l'erepo3uc M ero mpuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuauzanus. llpeononenue Gecruioaus
MEXBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
Dpesomoyus .

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTEHHUU U
UX JUKUX  pOAMYEH i1 CO3JaHUsl HOBBIX COPTOB M THOPHUIOB
CEJIbCKOXO3MCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpasieHue
2eHeMUYeCKUMU PeCcypCcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YesxX YIyUueHUs CYWecCmayiowux U co30anusi HO8bIX HOPOO, TUHUU U KPOCCO8, 8
MOM uyucie ¢ NpUMEHeHUeM COBPEMEHHBIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmueHblX MmexHo102Ull.

JleMoHCcTpanuu

Iloprpersr: H. M. Basunos, . B. Munuypun, I'. /JI. Kapneuenxo, II. IL
Jlykpsanenko, b. JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmuibl 1 cxembl: «L{eHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PAIOB B HACJIEICTBEHHOM W3MEHYHUBOCTW,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas pabora «l3ydeHue copToB KyJIbTYpPHBIX PACTEHUN U MOPOL
JOMAITHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydueHrne METOIOB CENEKIIUHA PACTECHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

IkcKkypeusi «OCHOBHbIE METOABI M JIOCTHXKEHHS CEJEKUMU PpacTEeHUH u
KUBOTHBIX (Ha CEJICKIINOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOMCIBITATENbHBIN y4acCTOK, B TEIUIMYHOE XO3AHUCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOI0rus U CHHTETHYECKAs1 OMOJIOTUsA

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUU, — KIETOYHBIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpanuunoHHas
OMOTEXHOJIOTHA:  XJICOOMEUEHUE, TMONY4YeHHE KHUCIOMOJIOYHBIX  TPOIYKTOB,
BUHOJENUE. Mukpobuonornueckuii cuHTe3. OOBEKTHl MUKPOOHMOIOTMYECKUX
TexHoJsiorui. [Ipon3BocTBO O€nKka, aMUHOKUCIIOT M BUTAMUHOB.

Co3anne TEXHOJOTHI U MHCTPYMEHTOB IIEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C ILI€JIbIO MOJYyYEHHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEPIKAIMX HE BCTPEUAIOLIMECS B MPUPOJE€ OMOCUHTETUYECKHE MTYTH.



Kiierounass unxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
#*uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUg W  COMATHYECKUU
sMOpuorene3. Mcnonb30BaHUE TalioONAOB B CEICKUMUH pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumein. Mcnoaiv3oeanue MOHOKIOHAIbHBIX U NOJAUKIOHATLHBIX
anmumen 6 MmeouyuHe. VICKYCCTBEHHOE OIUIOJOTBOpeHHUE. PeKoHCTpyKIus
SMIEKIIETOK U KIOHUPOBAHUE KMUBOTHBIX. METOJl TpaHCIUIAHTALUM SIIEP KIIETOK.
Texnonocuu 0300p086IeHUs, KYIbMUGUPOBAHUSL U  MUKDOKIOHAILHO2O
DA3MHOIICEHUSA CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOcOMHass W TeHHass WHKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekoMOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrkeHuss W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHKEHEPHUH.
DKOJIOTUYECKHUE U ITUIECKUE MTPOOJIEMbI TEHHOW HHKCHEPHUH.

Menununckue ouorexnosnioruu. [locrrenomuas mudponas mequiuna. TP -
JTUATHOCTHKA. MeTa0OJIOMHBIA aHalu3, TEHOICHTPUYECKUM aHali3 MpOTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSI €ro 310poBbs. VICNOJNB30BaHHWE CTBOJIOBBIX
kineTok. TapretHas Tepanus paka. 3D-Ouommkenepuss g pa3paboTKu
(GbyHIaMEHTATLHBIX OCHOB MEAMIIMHCKAX TEXHOJOTHH, CO3JaHUS KOMILJIEKCHBIX
TKaHEW COYETaHHEM TEXHOJIOTUH TPEXMEpPHOro OMONpUHTUHTA U ckaddomauHra
JUISL PEICHUS 3a/1a4 IEPCOHAIIM3UPOBAHHON MEIUIMHBI.

Coznanue BEKTOPHBIX BaKIUH C IEJbI0 00ecreueHuss KOMOWHHUPOBAHHOU
3amuThl oT Bo30Oyauteneir OPBU, ycraHOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JIeBaHMS YEJIOBEKA U KUBOTHBIX.

JleMOHCcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
pou3BOACTBE», «KineTounas unxenepus», «I eHHas HHKECHEPUS.

JladopaTopHas padora «/3ydenre o0bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKcKypeusi «bHOTEXHOJIOTMST — BaKHEWIAs MPOU3BOAUTEINIbHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE MPOU3BOJICTBO)Y.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
0o0y4JarolmuUMuUCsI MpPOrpaMM CpeAHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIEC,
MeTanpeIMETHbIC U MPEMETHBIC.

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHUSI MPOTPAMMBI TI0O OMOJIOTHUH
BBIICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE O0YYAIOITUMUCS POCCUUCKOM
IPaKJIaHCKON WJIECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOruw,
yeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKIECHUN JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATULMI PA3BUTHUS OUOIOTMYECKOTrO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA 1[EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa3OBaHUsl, Haluyue NpasoCO3HAHUS  DKOJOTHYECKOM
KYJBTYPbI, CHOCOOHOCMU CMABUNb TICIIA U CTPOUTH KU3HEHHBIE TUIAHBbI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS IIPOrpaMMBbl 1O OMOJIOTHH JOCTUTAIOTCS
B C€IMHCTBE Yy4e€OHOM U BOCHUTATEIILHON JIEATEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBHJIAMH U HOPMaMu
MOBEJICHUS UM CIOCOOCTBYIOT TIpOlleCCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MaTpUOTHU3MA H
YBAXEHUS K 3aKOHY W MPABOIOPSAKY, YEJIOBEKY TPyAa U CTApIIEMYy MOKOJEHHUIO,
B3aMMHOI'0 YBa)XEHMs, OCpPEKHOTO0 OTHOIICHUS K KYJIbTYpHOMY HACIEAUI0 U
TpaJIUIAsIM MHOTOHallMOHAJIbHOTO Hapoaa Poccuiickoii ®enepanuu, npupone U
OKPYXKAIOILIEN CPEIE.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUs Yy4yeOHoro mnpeamera «buonorus»
JIOJKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIINUXCSl PYKOBOICTBOBATHCS
chOpMUPOBAHHON BHYTpEHHEW MO3UIMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPAIULIIMOHHBIM I[EHHOCTSIM POCCUUCKOr0 OOIIECTBA, PAaCIIUPEHHUE >KU3HEHHOTO
OMBITA U OMbITA JACSITEILHOCTH B MPOLIECCE pealin3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaaaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UIIUUA 00 YJAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTrO 00IIeCTBa;

OCO3HAHWE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIESITEIHPHOCTH TIPU CO3JaHUU
y4eOHBIX TPOCKTOB, PEIICHUH Y4eOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIPENETATh COOCTBEHHYIO TMO3HMIIMIO 110 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOSKJICHUSMH, KyJbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIBHBIM ITOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, T103HABATEJbHBIX M HCCIEIOBATEIbCKUX 3a/lad, YBaXHUTEIHLHOTO
OTHOIICHUS K MHEHUIO OMNIMOHEHTOB TMpPH OOCYXIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM JIESITEIILHOCTH;

2) NIATPUHOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD poccuiickoi IPaKIaHCKOM WJICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU IMEPE.
Ponuuou, ropmoctm 3a cBoM Kpaul, cBOWO PoauHy, CBOM A3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAILHOTO Hapojia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJIEIUIO U MAMSITHUKAM MPUPOJIbI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKHUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHHMS 3HAUYCHHS OHWOJIOTMHM B TIO3HAHWHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'0 O0IIECTBA;

uaelHas yOexXJIE€HHOCTh, TOTOBHOCTh K CIIY:KeHHIO U 3anure OTedecTBa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TIPUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAaHUE YMOIIMOHATBLHOTO BO3/ICHUCTBUS JKUBOUW MIPUPOJILI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPKEHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnmUTaHUsi, (POPMUPOBAHNS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peau3alus 3I0pOBOro M 0e30MmacHoro obpasa KHU3HU
(310poBO€  MHUTaHHWE, COOJIOJEHUE TUTUCHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATUM W OTHbIXa, pEryisapHas Quznyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 37I0POBbIO;

MOHMMAaHWE IIEHHOCTH TMPaBUJ HWHIUBHUIYAILHOTO W  KOJUIGKTHBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOIINX 370POBBIO M KU3HU JIFO/ICH;

OCO3HAHHE TOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpya0BOro BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

MHTEpEC K pa3InuHbIM cepaMm mpodeccuoHaabHON AESTETLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaJru30BbIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTHYECKH IIEIeCO00pa3HOE OTHOIICHWE K MPUPOJIC KaK HMCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIeCTBOBAHUS,

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYJIbTYpHl: TPUOOPETCHHE OIbITA
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKPYXKAIOIIEH CPEBI;

OCO3HAHHE TJIO0AIBHOTO XapakTepa JKOJOTHMYECKUX MPOoOJIeM U MyTed uX
peleHus;

CIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble TPU H3YyYECHUU OUOJIOTHH
3HaHHWST W YMEHHS TIPH pEmIEHWHW TMpoOJeM, CBS3aHHBIX C paliOHAIHHBIM
IPUPOJIONIOJIb30BaHUEM  (COOJIIOJICHHE  TMPaBWJI  TOBEJACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHCHHE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);

aKTUBHOE HEMPUATHE JACHCTBUH, TMPUHOCAIIMX Bped OKpYyKaromen
IPUPOTHON Cpeie, YMEHHE IMPOTHO3UPOBATH HEOIArOMPHUITHBIC SKOJOTHUYCCKUE
MOCIIEACTBUS MPEANPUHUMACMBIX JICUCTBHUI U MPEOTBpaIaTh UX;



HaJIM4YKE PA3BUTOTO IKOJOTHYECKOI0 MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON AEATEINBHOCTH 3KOJOTNY ECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOILIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JAHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YHUTATEJbCKOM KYJIBTYpPhl Kak CpeICTBa
B3aHMOJEHCTBUS MEXKY JIFOIbMHU U TIO3HAHUS MUDA;

NOHMMaHUE creuu(@UuKy OHOJIOTMM Kak HayKd, OCO3HaHUA €€ poJid B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU LEIOCTHOI'O
MPEICTaBICHUA 00 OKpY)KAlOIIeM MHUpPE KaK O €JUHCTBE IPUPOJIbI, YelIOBEKa U
obmiecTBa, B INO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHHH HpoOseM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHUHU [JIsI COBPEMEHHOM IUBHIU3AIUU:
o0ecrieueHus: HOBOTO YpPOBHS pa3BUTHSA MEIULIMHBI, CO3JAaHHUE IMEPCHEKTUBHBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTb pPeCcypcHble MpOOJEeMBbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTel BhIXO/a U3 TJI00ANbHBIX SKOJIOIMUECKUX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAaHUIO TPUPOJHBIX PECYpPCOB M (POPMUPOBAHMIO HOBBIX CTaHAApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMYECKUX 3HAHUM B ULEJAX
NOBBIIICHUS OOLIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTAaBHOW 4acTH (PYHKIIMOHAJIBHOM IPpaMOTHOCTH OOy4aromuxcs, GopMHUpyeMon
pY U3y4E€HUHU OMOJIOTUH;

MOHUMAHUE CYILHOCTU METOJOB IO3HAHHUSI, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCHOJb30BaTh IIOJydaeMble 3HAaHUSA JUId aHaau3a u
OOBSICHEHHSI SIBJICHUM OKPYXKAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 NOJYYE€HHUS I0OCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUSA IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTH HAY4YHOW MAESTENbHOCTH, T'OTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U UCCIIEN0BATENIBCKYIO AECSITENBHOCTD HHINBUIYAIBHO U B IPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caMo00pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHUIO HOBBIX 3HAHWI MO OWOJIOTMH B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HAUYMMbIe i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyJAIOIIMXCS
MEXIUCITUTIIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIE TIOHITHUS, OTPAKAIOITHE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHEU(pUKYy METOJOB ITO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHs, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieIoBaHre,  HAONIOJeHWe,  W3MEpPEeHHe, JKCICPUMEHT U JIpyrue);
YHHUBEpCAJIbHBIE y4eOHBIE JEHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
pErynsiTUBHBIE), o0ecreynBaroue dbopmupoBaHuEe G YHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETCHIIMM OOYYaroIIMXCs; CIMOCOOHOCTH
oOy4arommxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHUS W YHUBEPCAIbHBIE ydeOHbIE JIEWCTBHUS B
MO3HABATEIBLHON U COIMAIbHOM MPAKTUKE.

B pesymbrare wu3ydeHuss OWOJOTMHM HA YPOBHE CpPEOHEro OOIIEro
oOpa3oBaHusi y oOydaromierocsi Oyayr chOpMHpPOBaHbI MO3HABATEIbHBIC
YHHUBEpPCAIbHbIC yUeOHBIC IEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JICHUCTBUSA, PETYJSITUBHBIC YHUBEPCAJIbHBIE Yy4eOHBIC JEHWCTBHS, COBMECTHAS
JeSITEbHOCTb.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBEPCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJIM3MPOBaTh  MPOOJIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayiM3a, CUHTE3a, CpaBHEHUS, Kiaccudukamuu, 0000IeHNs ), PACKPhIBATh CMBICII
OMOJIOTUYECKUX TOHATHNA (BBIACTATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH
CBSI3M C JIPYTUMU MOHSATUSIMM);

ONIPEACNATh IENH JACATEIBHOCTH, 3a7aBas TNapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUSI, COOTHOCUTH PE3YyJIbTaThl IEATCILHOCTH C MIOCTABJICHHBIMU TEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS i1 OObSICHEHUS ()aKTOB U SBJICHUM
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE paACCYKICHUS (UHIYKTUBHBIC, JEAYKTUBHBIE, TIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJTIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHbIE ~ CpeACTBAa Il TPEJCTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKHUX OOBEKTaxX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH PELIEHUS MPOOJIEMBbl ¢ YYETOM aHaIM3a MMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  pEasbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€ HCCIeI0BATEIbCKHE AeCTBUS:

BJIaJIeTh HAaBbIKAMHU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JEesITeNbHOCTH,
HaBbIKAMHU  pa3pelieHusi MnpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIOJb30BaTh PA3JNMYHBIE BUABI JEATEIBHOCTH IO IOJYYEHHIO HOBOI'O
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3JaHUU YYEOHBIX U COLIMAIIBHBIX MIPOEKTOB;

(dbopMupoBaTh HAyYHBIN THI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEM,
KITIOYEBBIMH MMOHATUSIMHU H METOJAMH,

CTaBUTh M (OPMYIUPOBATH COOCTBEHHbIE 3aJaud B 00pa30BaTEIIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIs JI0Ka3aTesIbCTBA
CBOMX YTBEP)KJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUU PELLIECHUS;

AHAIN3UPOBATH IIOJYYEHHBIE B XOJA€ pELIEHUA 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh 1I€JICHAIIPABIICHHBIM MOUCK IEPEHOCa CPENCTB M CIIOCOOOB
JeNCTBUS B MPO(ECCUOHATIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEJBHYI0 M INPAKTUUYECKYIO 00J1acTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBbIE WJEH, MpeAsiaraTb OPUTMHAIbHBIC MOAXOJbl M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, TONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHUKAX UH(POPMALIUK (TEKCTE y4eOHOr o
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHaIM3UpOBATH



UH(OPMAIIMIO Pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHUS, KPUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopmMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPU TOUCKE H
orbope Ouosiornueckoi MHGoOpMalMu, HEOOXOAUMOM Ui BBINOJIHEHUS Y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HCMOJIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIIOJIb30BaHUS PA3IUUYHbBIX
TIOWCKOBBIX CHUCTEM;

CaAMOCTOATENIbHO ~ BbIOMpaTh  ONTUMaIbHYI0  (GOpMYy  HpeICTaBlICHUS
Ounonoruyeckoil nHGopMalK (CXeMbl, rpapuKH, JUarpaMMbl, TaOJIULbI, PUCYHKU
¥ Ipyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonoruyeckoil HUHPOpMalUeN: TPUMEHATh XUMHUYECKue, (QU3MUYecKkue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (OpMYIbl, aOOpeBHaTypy, HOMEHKIATYpYy,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMUMBOJMYECKHUE  CpEACTBA
HaTJSAHOCTH;

BJaJeTh  HABBIKAMH  PACIIO3HABAaHUS W 3alUThl  MH(OpManuu,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ICTBUSIMH:

1) oOmenue:

OCYIIECTBISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTENILHO BBINIOJIHEHUS IMpearacMoun
3aJ]a4M, YIYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIIUNA APYTUX YIaCTHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOaTbHBIC CpEACTBA OOINEHHWsS, TOHUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUi,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOUIEHUS M B3aUMOJEUCTBHS, MOHUMATh
HaMEpPEHUs APYruX JIIOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPpEKTHOM (hopMe popMyITHpPOBaTH CBOU BO3PAKECHHS;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeIbHOCTD:

MOHUMATh W HCIIOJIb30BaTh MPEMMYIIECTBA KOMAHAHON U WHANBHAYAILHOM
paboThI IpU pEHICHUH OMOJIOTUYECKOM MPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHUCTBUSA MPH PEIICHUH YUeOHOU 3a1a4H;

BbIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX JCUCTBUU € Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0r0 UJI€Ha KOJJIEKTHBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IUYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBeEpPCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAIHIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (GOPMYIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaATEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYAalUsIM;

paciupsATh paMKHi Y4eOHOIO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pa3HbIX 00JIACTAX 3HAHUW, TMOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENBHOM  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBHM M MBICIUTENbHBIX MPOLUECCOB, MX PpE3yJbTaTOB H
OCHOBaHMI, UCNOIb30BaTh NPUEMBI pedIieKCUU JJIsl OLIEHKH CUTYyalluH, BBIOOpA
BEPHOI'O PEIICHMUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX IPH aHAJIU3€ pe3yJbTaToOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YEJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yibTaThl OCBOCHHS COACp)KaHHUS yueOHOro IpenMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPHUEHTHPOBaHBI Ha oOecredeHue
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cnenuduueckue s ONOIIOTUY HayYHbIe 3HAHUSI, YMEHUS U CIIOCOObI IeHCTBUH IO
OCBOCHHIO, UHTEPIPETALNHN U MPEOOPa30BAHUIO 3HAHUN, BUJBI JEATEIHLHOCTU MO
MOJIYYCHHUIO HOBBIX 3HAHUN M WX MIPUMEHEHUIO B PA3IMYHBIX YU4COHBIX, a TAKXKE B
pealIbHBIX KU3HEHHBIX CUTyalusx. [IpeMeTHbie pe3ylbTaThl MPEACTABICHBI MO
rojilaM U3y4eHHUsI.

[IpenmeTHBIe pe3yabTaThl OCBOCHHs ydueOHoro mpenmera «buonorus» B 10
KJlacce TOJKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUW O MeCTeé M POJU OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU ECTECTBEHHO-HAYUYHOW KapTHUHBI MUpPa, B
MO3HAHUW  3aKOHOB TPHUPOABI W  PEIICHMH TPOoOJIeM  PalMOHAIHHOTO
MIPUPOIOTIOIB30BAHMS, O BKIIAIE POCCUMCKHUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOr U N,

BJaJICHUE CHCTEMOW OMONOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraronue OMOJOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTa0OMu3M, TOMEOCTa3, CaMOPEryJsIHs, CaMOBOCHPOU3BE/ICHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U pPa3BUTHE), OMOJIOTHYECKHUE TEOPHUH
(xknerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopust
HacieacTBeHHoctu T. Moprana), yuenus (H. V. BaBuioBa — o 1eHTpax
MHOTOOOpaswsi W  TPOUCXOXKACHHS  KyJAbTYPHBIX  pAacTeHHWi),  3aKOHBI
(emuHOOOpa3usi MOTOMKOB TEPBOTO IMOKOJICHHUSA, PACHICIUICHUS, YUCTOTHI TaMerT,
He3aBUCUMOro HacienoBanus ['. MenHgensa, TOMOJIOTHUYECKUX pPSJIOB B
HACJIEICTBCHHOU U3MEHUYHBOCTHU H. . Basuiiona), MIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEAOBAHUSX IKUBBIX OOBEKTOB (ONMUCAaHUE, H3MEpPEHHUE,
HaOJII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OaxTepuii, rpruOOB, pacTEHUI, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB U CHCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
MPOTEKAIONINX B OpraHU3MaxX PAaCTEHHH, )KMBOTHBIX M YEJIOBEKa, OMOIOTUYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHesa, "MOpPHOreHe3a, MoCTAIMOPHOHATILHOTIO pPa3BUTHS,
pa3MHOXKEHUS,  MHAWUBUIYaJbHOTO  pPa3BUTUS  OopraHu3ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXIY OpPTraHOWMJAMU KJIETKH M HUX
GYHKIIUAME, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (DYHKIUIMH, MEXITY
opraHamMd W CHCTEMaMH OpPraHOB y PAacTeHWM, >KMBOTHBIX W YEJIOBEKa M WX
GYHKIIUAME, MEXIy CHUCTEMaMH OPTraHOB W WX (DYHKIHMSAMHU, MEXKIY dTarnaMu
oOMeHa BeIIEeCTB, dTallaMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dakTopamMu cpeabl OOUTaAHUS;

YMEHHE BBISIBISTh OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCHOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISATH MPUYNHHO-CJIC/ICTBEHHbIC
CBSI3U MEXIY UCCIeAyeMbIMU OMOIIOTUYECKUMU TIPOIIECCAMH U SIBIICHUSIMHU, JI€aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJy4YE€HHBIX PE3YJIhTaTOB;

YMEHHME BBIMOIHATh JAOOpPATOPHBIE M MPAKTUYECKHUE padOThl, COONIOAATH
npaBwiia pu paboTe ¢ yaeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIBUTATh THUIOTE3bl, TPOBEPATh UX IKCIEPUMEHTATHLHBIMHU
cpeacTBamMu, (GOpPMYyIUpPYS 1eNb HCCIEAOBaHUs, aHAJIM3UPOBATH IMOIy4YECHHBIC
PE3yNbTATHl U JACNATh BHIBOIBL;

YMEHHE y4acTBOBaTh B Y4E€OHO-HCCIIEIOBATEILCKONH paboTe 1o OHOJIOoTrHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, H
nyONMYHO  TPEACTABIATH  MONYYCHHBIE  pe3yJdbTaTbl HAa  YYCHHUYECKUX
KOH(EpEeHITUSX;

YMEHHE OLIEHWBAaTh OJTUYECKUE aCMeKThl COBPEMEHHBIX HCCIICOBAHUNA B
obmactu  Ouomoruu M MEOUUUHBI  (KJIOHMPOBAHHME,  HUCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBICHHOE W3MEHEHHWE TeHOMa W CO3/IaHHME TPAaHCTCHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oynymiei mnpodeccruoHaIbHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOT0 XO34MCTBa, MUIIEBON MPOMBIILIEHHOCTH, YIJIyOJsTh MO3HABATEIbHBII
WHTEpEC, HANPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
OPOAODKEHUE  OWOJIOTMYECKOr0  O00pa3oBaHUsl B OpPraHU3alUsSIX CPEIHEro
npo¢eCCUOHANIBHOIO U BBICLIET0 00Pa30BaHU.



TEMATHUYECKOE INTAHUPOBAHUE

10 A KJIACC
KosuyecTBo yacos
JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrtpoiasnsie | IIpakTnueckue
NMPOrpamMMmel Bcero o0pa3oBaTeIbHbIE
padoThI padoThI pecypent
1 buonorus xak Hayka 1
2 JKuBBIE CHCTEMBI M IX U3YYEHUE 2
3 buonorus kieTku 2 0.5
4 XuMu4eckasi opraHu3aius KJIeTK: 7
5 Crpoenue u QyHKIUU KIETKH 4
5 OOMeH BeuecTB ¥ IpeBpallleHue SHEPTUH B 4 1
KIIETKE
- HacnencrBennas nuadopmanms u 9 0.5
peanu3anus € B KJICTKe
JKU3HEHHBIN UK KIETKU 1
Crtpoenue u pyHKIIMU OpraHU3MOB 15
10 PazMHOXEHME U pa3BUTHE OPraHU3MOB 8 15
1 ['eneTrKa — HayKa O HACJIECTBEHHOCTH U )
U3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH 5
13 3aKOHOMEPHOCTH U3MEHYUBOCTU 3
14 ['eneruka uenoBeka 3
15 Cenexuusi OpraHu3MOB 4 1
16 buorexHomorust u CHHTETHYECKasi OMOIOTHS 1




17

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

10







HHOYPOYHOE IINTAHUPOBAHHUE

10 A KJIACC
KosmnuecrBo yacos DJIEKTPOHHBIE
Ne HMara nu(ppoBbIE
Tema ypoka Konrtpoiasbnsbie | IlpakTHyeckue
n/n Bceero U3ydYeHusi | oOpa3oBarTeibHbIE
padoThI padoThI
pecypchbl
1 buonorus kak KOMIUIEKCHas HayKa M Kak 1 0 0
4acTh COBPEMEHHOI'0 00I1eCTBA
JKuBbIE CUCTEMBI U UX CBOMCTBA 1 0
VYpoBHeBas opraHu3anus )KUBbIX CUCTEM 0
4 HcTopust OTKpBITUS U U3YUEHUS KICTKH. 1 0 0
Kiterounas teopus
5 BxoaHasi KOHTpoOJIbHas padoTa. 1 1 0
XVWMHUYECKUN COCTAB KJIETKU
6 MuHepaibHbIe BellecTBa KJIETKH, UX 1 0 0
Ouonoruyeckas poib
7 CoiicTBa, KJ1accupuKanus 1 QyHKIHH 1 0 0
0enKoB
Opranuyeckre BeIECTBA KIETKH —
8 1 0 0
YTJIEBOJBI
Opranuyeckre BEIEeCTBa KIETKH —
9 1 0 0
JIMIIH B
Hyxkneunossie kucnotel. JIHK u PHK.
JIaGoparopuas padora «Hcciienosanue
10 PATOPHALD 1 0 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJICIEHHBIX U3
KJIETOK pa3JIM4YHbIX OpPraHU3MOBY
11 Crpoenue u pynkuuu ATO. Ipyrue 1 0 0




nykieozuarpudocdatsl (HTD)

12

Tune! knetok. [IpokapuoTrueckas KieTka

13

CrpoeHue 3yKapuOTHYECKON KIETKH.
[Ipaktnueckas pabota «3yueHnue cBoicTB
KJIETOUHON MeMOpaHbD»

0.5

14

OnHoMeMOpaHHBIE OPTaHOUIBI KJIETKH.
[Tpaktuyeckas pabota «M3yueHue
JIBIDKEHUS IUTOIUIA3MbI B PACTUTEIILHBIX
KJIETKaX)

0.5

15

[TomyaBTOHOMHBIC OPTAaHOUIBI KICTKH:
MUTOXOHJIPHH, TTacTUABL. JlabopaTopHas
pabora «lccrnenoBanue mira3Monu3a u
JeTIa3MOJIH3a B PACTUTEIBHBIX KICTKAX)

0.5

16

A)]MI/IHI/ICTpaTI/IBHaH KOHTPOJIbHast
padora Ne 1.
HememOpaHHbIe OpraHOUIbI KJIETKU

17

Crpoenue u GyHKIUU sapa

18

ACCUMIIAINS U TUCCUMUIISIIAS — JIBE
CcTOpoHBI MeTabonu3ma. Tunel oOMeHa
BeniecTB. JlabopatopHas paboTa
«M3yueHne KaTaIuTHY €CKOM aKTHBHOCTHU
(dbepMeHTOB (Ha TpUMepe aMUIa3bl I
KaTajasbl)»

0,5

19

ABTOTpOQHBIN TUII 0OMEHA BELIECTB

20

dorocunres

21

XemocuHTes. JlabopaTopHas paborta
«CpaBHeHue nporeccoB (POTOCHHTE3a U
XEMOCHHTE3a

0.5




AnHa’poOHBIE OpraHu3Mbl. Busr OpoxeHus.

22 JlabopatopHas pabora «CpaBHEeHHUE 0
MIPOIECCOB OPOXKEHUSI U JBIXAHUS)

93 AdpoOHbBIE OpraHu3MBbI. DTaIlbl 0
SHEPreTUYECKOro ooMeHa

24 Tpanckpunuus — matpuussiii cuate3 PHK 0

25 Tpancnsus u e€ dTansl 0

26 Opranu3zaius reHoMa y MpoKapuoT 1 0
9YKapHOT
Bupycbl — BHeKJIeTOUHbIE POPMBI KU3ZHU U

27 obnuratHeie mapa3uThl. [IpakTuueckas 0.5
pabota «Co3gaHue MOAEIH BUPYCa»

28 JKU3HEHHBI LIUKIT KJIETKU

29 JleneHue KIETKH — MHUTO3
AIMHHUCTPATHBHAS KOHTPOJbHAasI

30 padora Ne 2 0
OpraHu3M Kak enHOE 1[eNT0e

31 Txanu pacrenunii. JlabopaTopnas pabora 05
«M3ydeHne TKaHel pacTeHU» '
TxaHu )KMBOTHBIX U YEJIOBEKA.

32 JlabopatopHas pabota «/3ydeHne TkaHen 0.5
KUBOTHBIX)
Opransl. Cuctemsl opranoBn. JlabopaTopHas

33 pabota «/3ydueHre OpraHoB IBETKOBOTO 05
pacTeHus»

34 Ormopa Tena opraHu3MoB 0

35 JIBU>xeHrEe OpraHu3MOB

36 [Tutanue opraHu3MoB




37 JIpIxaHue opraHn3MoB 1 0 0

38 TpaHCIOPT BEIIECTB y OPraHU3MOB 1 0 0

39 Briienenue y opranusmoB 1 0 0

40 3ammTa y OpraHu3MoB 1 0 0

41 Pa3nmpaxuMocTh U perysus y 1 0 0
OpraHM3MOB

42 ['ymopanbHast peryJsinus ¥ SHIOKPHHHAS 1 0 0
cHCTeMa )KMBOTHBIX M YelIOBeKa

43 @®opMBbI pa3sMHOKEHUSI OPraHHU3MOB. 1 0 0
[TonoBoe n Oecroaoe pa3MHOKEHHE.

44 Meiio3 1 0 0
I'amerorene3. OOpazoBaHue U pa3BUTHE

45 MOJIOBBIX KjeToK. JlabopaTopHas pabota 1 0 05
«V3ydeHne cTpoeHus TIOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKPOIIpETapaTax»
WuauBuayanbHOE pa3BUTHE OPTaHU3MOB —

46 1 0 0
OHTOTEHE3
Poct 1 pa3BuTHE )KUBOTHBIX.

47 JlaGopaTtopHas pabota <<BBIHBH€?HC 1 0 05
IPU3HAKOB CXOJCTBA 3apPOJIbIIICH
MIO3BOHOYHBIX KUBOTHBIX)»
PasMHOXeHME U pa3BUTHE PACTEHUH.

48 Jlabopatopnas paborta «CTpoeHHE OpPraHoOB 1 0 0.5
Pa3MHOXKEHUS BBICILIUX PACTEHUN

49 Hcropust CTAHOBIIGHHS U Pa3BHTHUS 1 0 0
TCHETHKH KaK HAyKH

50 OCHOBHBIE ITOHATHSA U CHMBOJIBI T€HETHKHU. 1 0 05

JIabopaTtopHas pabota «/Ipozoduna kak




00BEKT I'€HETHICCKUX I/ICCJ'IGI[OBB,HI/Iﬁ»

3aKOHOMEpPHOCTH HACIIEOBAHUS
pu3HaKoB. MoHOrnopuaHOE

51 ckpemuBanue. [Ipaktnyeckas pabora 0.5
"N3ydeHue pe3ybTaTOB MOHOTHOPUIHOT O
CKpeluBaHus y 1po30duisr”

59 [{uTonornveckrne 0CHOBBI MOHOTHOPHUIHOTO 0
CKpEIIMBaHUS

53 Anamusupyrolee ckpemyBanue. Hemonnoe 0
JOMHUHHUPOBAaHUE
JuruGpuiHoe CKpelirBaHue.

54 [IpakTuueckas pabora «M3yuenue 05
PE3yIbTATOB JUTHOPUIHOTO CKPEIIUBAHUS '
y Ap030(UiIb»

55 [{uTonornueckue OCHOBBI TUTHUOPUIHOTO 0
CKpPELIMBAHUS

56 CuenuieHHOE HacleI0BaHUE MTPU3HAKOB 0
AIMWHHCTPATUBHAS KOHTPOJILHAS

57 pa6ora Ne 3. 0
XpoMOCOMHas TeOpus HaCIeCTBEHHOCTH

58 I'enernka nona 0

59 T'e”HoTHII KaK LEI0CTHAA CUCTEMA

60 MoauukanrnoHHas H3MEHIUBOCTh

61 I'enoTunuueckast U3MEHYMBOCTb. 0
KomOuHaTuBHas U3MEHYNBOCTh
MyTanroHHast K3MEHUYNBOCTb.

62 [IpakTnueckas paborta «MyTtanuu y 0.5

po30(uITbl (Ha TOTOBBIX




MUKpOIIpenapaTax)»

63

I'eneruka uenoeka. [IpakTuueckas pabota
«CocTaBJIeHUE U aHAIU3 POJOCIOBHOM

0.5

64

OCHOBHBI€ MTOHSATHUS CENEKLINH.
JIaGopaTtopHas pabora «M3yueHue copToB
KYJBTYPHBIX PACTEHUI U TOPOJ JOMAIIHUX
YKUBOTHBIX)

05

65

MeTonbl CeNeKIIMOHHOM paOOTHI.
JlabopaTopHas pabora «/3ydueHrue METOI0B
CEJIEKLIMM PACTEHUI

0.5

66

buorexHosorus kak Hayka U oTpaciib
npousBojcTBa. [Ipaktuueckas pabora
«3yueHne 00bEKTOB OMOTEXHOIOT UM

0.5

67

A)]MI/IHI/ICTpaTI/IBHaH KOHTPOJIbHast
padora Ne 4
XpOMOCOMHaH M I'CHHasl HHKCHEPUA

68

PesepBHsbili ypok. IloBTOpEHue,
0000111eH1Ee, CHCTEMATH3ALIUSA 3HAHUIH

68

10,5







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






