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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o yue6Homy npeamety "buosorus” (nanee - OMoIOTHS) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanmm»y, ®I'OC COO, Konnenmuu mnpenomaaBaHus
yuebHoro npeaMera «bHOOTHS» U OCHOBHBIX MOJIOXKEHHUN (herepanbHON paboueil mporpaMMel
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyOnénnoro ypoBHs wu3ydenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenussm ®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yrayOnE€HHOM YpOBHE, SIBISIOTCA criocoOoM muddepeHnnanud o0ydeHusi Ha YPOBHE CPETHETo
o0miero o0Opa3oBaHUS M MPHU3BAHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOIINM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbI U3 3TUX y4eOHBIX PEIMETOB AODKEH OBITh OPHEHTHPOBAH HA MIPHOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopueHranueit
0o0y4aromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW O0JIaCTM HAy4yHOro 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WA BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér npencraBiieHre O IEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yrinyOaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEpIKAHMUE, €r0 CTPYKTYpUpPOBAaHHUE IO pa3jesiaM M TeMaw,
pacmpeziefieHue o KiiaccaM, peKOMEHIYyeT MOCIe0BaTeIbHOCTh U3YUEHUS yueOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTUKM Y4eOHOTrO Iporecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme mo OuMooruu peann3oBaH MPUHIIHIT
MPEEMCTBEHHOCTH C W3YYeHHEM OHOJIOTMH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Omaromaps uyemMy [pOCMaTpPHBAeTCs  HAMpPaBICHHOCTh Ha  MOCIEAYyIoIlee  pPa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHME €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJOTHUYECKOTO MBIIIUIEHUS, MPEJCTABICHUNA O 3A0pOBOM 0Opa3e KM3HM, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHS K OKpY)Karolled NpupogHoil cpere. B mporpamme 1o
OMOJIOTUM TakXKe MOKa3aHbl BO3MOXXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHUpyeMBIM JHYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM
pe3ynpraTaM oOyueHus U B (OPMUPOBAHWU OCHOBHBIX BHUIOB Y4e€OHO-TIO3HABATEIHHOU
JESTEIbHOCTH O0OYy4arolUuXcsl MO0 OCBOEHHUIO COJEpXaHUs Ouojornyeckoro oOpa3oBaHHs Ha
YpOBHE CpeHero o01ero oopazoBaHusl.

VY4eOunblil npeamer «buonorus» Ha ypoBHE CpeJHEro oOIIero o0pa3oBaHMs 3aBEpPIIACT
Ounonoruveckoe oOpa3oBaHUe B MIKOJE U OPUEHTHPOBAH Ha PACIIMpPEHUE U YIITyOJIeHWEe 3HAHUI
0o0ydJarommxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYJSIPHOW ¥ KIETOYHOW OHMOJIOTHH,
SMOPHONIOTUN U OUOJIOTHMH Pa3BUTHSI, T€HETUKHU, CEIEKIMH, OMOTEXHOJIOTHUH, BOJIOLHUOHHOTO
YUEHUSI ¥ DKOJIOTHH.

N3ydenue yuebHOro npeamera «bruonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCSl K TOCIEIYIONIEMY TMOJIYYCHUI0 OHMOJIOTHYECKOTO O00pa3oBaHUS B
By3aX W OpraHu3alUsAX CpeaHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro cojepiKaHus
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YaroUMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3efioB OHMOJOTMM Ha YPOBHE OCHOBHOI'O OOILEro
obpazoBanus, B 10—11 kmaccax 3T 3HaHUA MOTYYalOT pa3BUTHE. TakK, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0UIMX 3aKOHOMEPHOCTSIX JKU3HM, JOMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHUE CBEICHUS
MPHUKJIATHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
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MoCJIeyIoNero Beioopa npodeccun. Bo3mMokHa Takke WHTETpaIus OMOJOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOTYYCHHBIMU 00YJaIOIIUMUCS TIPH U3y4EeHUH (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mpenmery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOIUOHHBIN MOAXOABI K U3ydeHUto Ouosoruu. CorjiacHO UM, HU3y4aroTCs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJISl )KUBBIX CUCTEM PAa3HOr0 YPOBHS OpraHHM3allWy,
SBOJIIOIIMM OPraHMYECKOT0 Mupa Ha 3emile, COXpaHEHHUs OHOJOTMYEeCKOro pasHooOpasus
wiaHetsl. Tak, B 10 kiacce u3y4yaroTcs OCHOBBI MOJIEKYJISIPDHOM M KJIETOYHOM Ouoioruwu,
SMOPUOJIOTUH U OUOJIOTUU Pa3BUTHUS, TEHETHUKU U CEJICKIUU, OMOTEXHOJIOTUU U CHUHTETHYECKON
OMoJIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydJalolmuMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4yaroTcsi SBOJIOIMOHHOE YYEHHUE, OCHOBBI SKOJIOTHH U
yueHue o buocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH O0ECHEUYUTh OCBOCHHE OOYYarOIIUMUCS
OMOJIOTUYECKUX TEOpHd W 3aKOHOB, WJEH, NPUHIMIIOB W TPaBWI, JISKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HAHUH O CTPOCHUU, MHOTO0Opa3uu U
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJISIUuH, OWOLEeH03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTUU, MPUKIAIHBIX ACIEKTaX
Ouonornyeckux 3HaHWH. [ pa3BUTHS W MOIJEep)KaHUSI WHTEpeca O0YJaroImuXcs K OMOIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COACPKaHUHU MPOTPAMMBI IO
OMOJIOTHH TIPEYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHMS] M PA3BUTHUSI TOW WIJIM HUHOU
obnactu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BaKHEHIINUX
OMOJIOTUYECKHUX B HKOJIOTHUECKUX MTPOOIIEM.

Lenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBJa/ICHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJILHOW OPTaHU3aIlMH KHBBIX CHUCTEM
pa3HOro paHra ¥ MpHOOpeTeHNue YMEHHI HCIONIb30BaTh 3THU 3HAHUS B (POPMHPOBAHMHU HHTEpECA
K omnpeneneHHoi o0sacTu mpoecCHOHATILHON ESITeIbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WIN K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOJAOIKEHHUS OMOJIOTHYECKOr0 00pa30BaHuUs.

JocTmkenne nenu u3ydeHus: yaeonoro mnpenmera «buonorus» Ha yriryOn€HHOM ypoOBHE
o0ecreynBaeTcsl pelIeHneM CIeIyIoIuX 3a/1a4:

OCBOCHHE  OOYyYalONMMUCS  CUCTEMBI  OHOJIOTMUECKHMX 3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUiax,
COCTAaBIIIIONINX  COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJNOTHYECKMX CHCTEM (KIIETKa, OpraHU3M, MOMYJSIus, BU/I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydJaroImuxcs ¢  METOJAaMH  TO3HAHWS  JKMUBOW  TPUPOIBL:
HCCJIEIOBATETbCKUMU METOAaMH OUOJIOTMUECKHUX HAyK (MOJEKYISAPHONU M KJIETOYHOU OMOIIOTHH,
IMOPHOJIOTAN ¥ OMOJIOTUU Pa3BUTHS, TCHETHUKU U CENIEKIIUHM, OMOTEXHOJIOTHHA ¥ CHHTETUYECKOM
OMONOTUM, TAJICEOHTOJOTHH, OJKOJOTHUH); METOJaMH  CaMOCTOSITEIbHOTO  IPOBEICHUS
OMOJIOTHYECKUX HCCIIEeIOBaHUl B sabopaTopuu U B MpHUpojae (HaOmoleHue, H3MEpeHHe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBIIJICHUE OOYYArOIIUMUCS YMEHHSIMH: CaMOCTOSTEIhHO HAaXOIUTh, aHAIU3HPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; TOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN 1
CUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTMM ¥  COIMANBHO-
HPKOHOMHUYECKUMHU M HKOJIOTHUYECKUMHU MPOOIEMaMH YelIOBEYEeCTBA; OICHUBATH IMOCIEIACTBHS
CBOCH NEATENFHOCTH 110 OTHOIICHUIO K OKpY)KaIoIed NpUPOIHOH cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIOJATH MEpHI
NpoPUIAKTUKH WH(OEKITMOHHBIX 3a00JIEBaHMM, TIPaBWIIa TIOBEACHUS B MPUPOJE U OOECreUeHUs
0€30MacHOCTH COOCTBEHHOH JKM3HENEATETHHOCTH B UPE3BBIUAWHBIX CUTYAIUSX MPUPOIHOTO U



TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjioruu;

pa3BUTHE y 00YYarOIINXCs WHTEIUIEKTYallbHBIX U TBOPYECKUX CIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHHMSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCIEIOBAHMM, peImeHUs OWOJIOTHYECKUX 337134, MOJCIMPOBAHUS
OHOJOrn4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYarOMIMXCsl IIEHHOCTHOTO OTHOIICHHUSI K >KMBOIM IPUPOAE B IIEJIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTMYECKOH, TIe€HETHUYECKOM
IPaMOTHOCTH, OOILIEH KyJNbTyphl MOBEIEHHUS B MPUPOAE; MHTETPALUN €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHne 00yJaromUMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOIOTIOIH30BAHUT
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJIE, OXPaHbl BHUIOB, AKOCHUCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOTO 3JI0POBBSI M 3JI0POBBSI OKPYXKAIOMIMX JHOACH (COONIOIeHHsT Mep
npodunaktuku  3a0oneBaHuii, oOecrieyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
Ype3BhIYANHBIX CHUTYaLUsAX MPUPOAHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCIOBUH MJIi OCO3HAaHHOTO BBHIOOpAa OOYYAIOUIMMHCS WHIUBHIYaTHHON
0o0pa3oBaTeNbHONl  TPAeKTOpUHU, CHOCOOCTBYIOUIEH mocienymmeMy MHpodecCHOHATbHOMY
CaMOOIIPEICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA HHTEpECAMH U MOTPEOHOCTIMHU
peruoHa.

OO01iee ymuClIO 4acoB, OTBEACHHBIX Ha H3ydyeHUE OHOJOTMU Ha YriayOJIE€HHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPEACTB O00ydeHus OHOIOruu
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKH €ro COIEpKAHHWS M HAIpaBICHHOCTH Ha MPOJIOIDKCHHE
Ouoornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHusl.

OO0s3aTenbHBIM YCIOBUEM IpU OOy4YeHUU OMOJIOTHMM Ha YIIyOJIEHHOM YpOBHE SIBIISETCS
MpOBEJCHUE J1AaOOpaTOPHBIX U TMpakTHUecKux padoT. Takke ywacTtue oOydarmmxcs B
BBIMIOJIHEHUH  MPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaTuka KOTOPBIX
OTIpEeNIeNISIeTCSl YYUTEJEM Ha OCHOBE HWMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX yCIOBUI



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pPe3ysbTaTaM OCBOCHHS OOYyYarOIIUMHUCS
pOTpaMM CPeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIC, METAPEAMETHBIC U MTPEIMETHBIE.

B cTpyKkType JIUYHOCTHBIX Pe3yJlbTaTOB OCBOEHUS MPOTPamMMbl MO OMOJOTHH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEJIBHOCTH M CaMOOIpeeIeHHIO,
Hanuyue momueayuu K OOyUEHUIO OWOJIOTUH, YeleHanpaeieHnoe paszeumue BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOLIUXCSl PYKOBOJCTBOBAThCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTaHOBKAMHU, TPUCYLIIUMHU  CHCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYIbTYpBI,
CHOCOOHOCMU CMABUMb IEIH U CTPOUTH KU3HEHHBIC TIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOW M BOCIUTATENbHON AESATEIbHOCTU B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS U CIIOCOOCTBYIOT MpOLECCaM CaMOIO3HAHUS,
CaMOBOCITUTAHUSI U CaMOPAa3BUTHsI, Pa3BUTHUsI BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTH3MA U
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda M CTAapLIEMY IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUs, OEpPEeKHOTr0  OTHOIIGHUS K  KyJAbTypHOMY  HACIEOUI0O U  TpaJulUsaM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOIIEH Cpee.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS Yy4eOHOTO npeamera «bHoaorus» JoMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOyYarolIUXcsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlUW, TO3UTHUBHBIX BHYTPEHHHX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LEHHOCTSAM pOCCHIICKOro  oOIiecTsa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U OMNbITa JAEITEIbHOCTU B MPOLECCE pealu3aliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMU  O0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)K€HHWE 3aKOHa U
MPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUE€OHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HIIMIO TI0 OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHUE YYWUTHIBaTh B  CBOMX JIEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ Pa3sHBIMU YOEKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS Y4EOHBIX,
MO3HABATEJIbHBIX M UCCIEAOBATEIbCKUX 3a]ad, YBaXHUTEJIbHOTO OTHOIIEHHS K MHEHHUIO
OTIIIOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COACPIKaHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM N1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUNUCKON IPAXKIAHCKOW UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, rOpAoCTH 3a CBOM Kpal, CBOIO
Ponuny, cBO S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;
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[IEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACIEAMI0 U TaMSATHUKAM MPUPOIBL,
JnocTukeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIIGHHE M pa3BUTHE
OMOJIOTUH, TOHUMAaHWS 3HAYCHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CIIYEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 U IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSM, CO3JAAHMIO CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CeMEWHOM XKM3HU B COOTBETCTBUU C TPAIULUSIMU HApOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYasi 3CTETUKY ObITA, HAYYHOIO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHMEe U peanu3alys 3710poBOro U 0e30macHoro odpasa xHU3HH (370pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKUX MPaBWJI U HOPM, cOalaHCUPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
perynspHas (Qu3MYecKas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHHWE IIEHHOCTH TPaBUJ HMHAMBHUIYAbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEONEHUS aIKOTOIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJYy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTH K aKTHBHOU AESITEFHOCTH TEXHOJIOTHUECKOHN U COIMAIbHON HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JeATETbHOCTb;

UHTEpEC K pasinyHbIM cepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBIH BBIOOp OyayIeii mpodeccruu u peaaTn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHHE K MPUPOJAE KaK UCTOUHUKY KHU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAaHUS,

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHHE OMBITAa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCIEICTBUH ISl OKPYKaIOIel Cpeibl;

OCO3HaHUE TTI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IyTel X pPelicHus;

CIIOCOOHOCTh MCMOJIb30BaTh MpUOOpETaeMble MPU W3YYEHUU OMOJIOTUU 3HAHUS U YMEHUS
IpHU peIIeHuu TPoOJeM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOIBE30BaHNEM (COOII0IeHUE



IIPABWJI TIOBEIEHUS B INPUPOAEC, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHCTBUM, NPHUHOCAIIMX BpE] OKPYKAIOIIEH NPUPOAHOM Cpele,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHAE MOCIEACTBHS IMPeITPUHUMACMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIBTYphl, OIbBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pPYKOBOJCTBOBAaTbCS HMHU B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKl ¢ OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOIO Ha JHAJIOTe KYJbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHue crenu(uku OMONOTHM KaK HAyKd, OCO3HaHWs €€ poiau B (popMHUpOBaHUH
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUsI 00 OKpYKarolieM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHUH IpoOIeM COXpaHeHHs! IPUPOTHOIO PAaBHOBECHUS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTHMHU JUISI COBPEMEHHOW HMBHIIM3AIMU: 00ECIICUeHUS
HOBOI'O YPOBHS pa3BUTHs MEIMILIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MTOUCKA MYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTUYECKUX MPpo0seM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISX MOBBIMIEHUs OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAJIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi pu U3y4eHnu ONOoIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAaHUS U1 aHaiu3a M OOBSICHEHUS SBICHUN
OKpYKAIOIIero MHUpa M NPOUCXOAIMIMX B HEM H3MEHEHUH, yMEHHE JeraTb OOOCHOBAHHBIE
3aKJIIOYEHHUsST HAa OCHOBE HAy4yHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTHYECKHE 3HAHUS IS peIIeHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE IIEHHOCTH HAayYHOH JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIATH NPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEphIBHOMY OOpPa30BaHHIO M CaMOOOpa3oOBaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH IO OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMHU
NOTPeOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeamMeTHble pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «bHONOTHsS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHMSI OOYYAIOIIMXCA  MEXKIUCHUIUIMHAPHBIE
(MeXMmpeIMeTHBIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpa
n cneumbm(y MCTOAOB ITO3HAHUA, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAayKax (BeHIeCTBO, OHEPIus,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeJOBaHKEe, HAONIONECHNE, U3MEPEHUE, IKCICPUMEHT M JIPYyTHe); YHHBEPCAIbHBIC
yueOHble JeiicTBus (MO3HaBaTeNbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIC), 00ECIIeUNBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHON TPAaMOTHOCTH W COIMAIbHON KOMITETCHIIMH OOYYaroIINXCs;
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CIIOCOOHOCTH 00yJaronuxcst HCIIOIL30BaTh OCBOEHHEBIE MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIE y4eOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COITMATbHOM MPAKTHKE.

B pesynpTare wu3yueHuss OMOJIOTMM Ha YpPOBHE CpEIHEro o0Imero o0pa3oBaHHS Y
obOyyaromerocss OyayT copMUpOBaHBI MO3HABATEIIbHBIC YHUBEPCAJIbHBIE YUYCOHBIC JCHCTBUS,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4YeOHbIE [EHCTBUSA, PpETYIATUBHBIE YHHUBEPCAJIbHBIE
y4eOHbIE ICHCTBUS, COBMECTHAS JEATEIbHOCTD.

MertanpeamMeTHble Pe3yNIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0IIero oOpa3oBaHUS
JTIOJDKHBI OTpaXKaTh:

OBiaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallM3UPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HUCITIOJIB30BAThH HpI/I OCBOCHHNU 3HaHHﬁ HpI/IéMI)I JIOTUYCCKOT'O MBIIIIJICHUS (aHaﬂma,
CHUHTE3a, CpaBHECHMS, KiacCU(pUKAIMU, OOOOIICHMS), PaCKpbIBaTh CMBICT OHOJOTHYECKHUX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKY, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMHU);

OTpPENEATh ILENU JeATEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUU HX JOCTHIKCHHSI,
COOTHOCUTH p€3y.]H)TaTI)I JACATCIBbHOCTHU C IIOCTABJICHHBIMU ILCJISAMHU,

HCITOJIB30BaTh OHOJIOTMYECKUE TOHATHS IS OOBSICHEHUS (DAKTOB M SBJICHUN KUBOM
HPUPOIBI,

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISABJIATH 3aKOHOM€pHOCTI/I 158 HpOTHBOpGLII/IH B paCCManI/IBaCMI)IX SIBJICHUAX, (1)OpMy.HI/Ip0BaTI)
BBIBOJbI U 3aKJIIOUEHUS;

HpI/IMCHSITI) CXEMHO-MOJICJIIBHBIC Cpejj[CTBa JJIs HpeI[CTaBJ'IeHI/ISI CYHICCTBGHHBIX CBSI3CI>1 nu
OTHOIICHUN B M3Yy4aeMBIX OMOJIOTHYECKMX OOBEKTaX, a TaKkKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B pa3J'II/I‘~IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh ITUIAH PEHICHHs TPOOIEMBI C YUETOM aHalIM3a UMEIOIINXCS MaTepHabHbIX
U1 HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATh COOTBETCTBHE PE3YJIHTATOB LENSM,
OIICHHUBATH pI/ICKI/I HOCJ'ICI[CTBI/IfI JCATCIIbHOCTH,

KOOPJAMHHUPOBATh M BBINOJIHATH pabOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENLCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
pasperieHus: mpooseM, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHHOMY TMOUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJI0B TO3HAHUS;

HUCITIOJIB30BAThH pa3n1/1qu,1e BUOBI ACATCIBHOCTU 110 nonyqumo HOBOI'O 3HaAHUsA, €TI0
WHTEPIIPETAINU, TTPEOOPa30BAHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTYAIUSX, B TOM YHCIE TpU
CO3JaHun y‘Ie6HI)IX " COIINAJIBbHBIX HpOGKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
IHNOHATHUAMU U METOJaMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATENBbHON NEATEIHHOCTH U
JKN3HCHHBIX CI/ITyaHI/IHX;

BBISIBJISAITh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJlM3UPOBATh 3aJady, BbIABUTATh
TUIIOTE3y €€ pEIICHHs, HaXOAUThb apryMEHThl 1 JI0KA3aTEIbCTBA CBOUX YTBEP)KICHUU,
3aJaBaTh [IapaMeTPhl U KPUTEPUU PELICHIUS,

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEHICHUS 3a/Jadyd  Pe3yJIbTaThl, KPUTHYECCKH
OILICHUBATh UX I[OCTOBepHOCTL, HpOFHOSI/IpOBaTB N3MCHCHHUEC B HOBBIX yCJIOBI/I}IX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;



OCYILECTBIIATh 1IE€JICHAIIPABICHHBIN MMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JAEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh IEpEeHOCUTh 3HaHMA B  I[IO3HABATENBHYI0 M  IPAKTHYECKyl0  00aacTu
KU3HEJEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HUJEH, IpEAJararb OPUIMHAJIbHBIE IOAXOAbl M PELIEHMs, CTABUTh
npoOJIeMbl U 3aJjauu, JOMyCKAIOIUE aJbTePHATUBHBIE PELICHHUS.

3) padorta ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mnocodus,
HAYYHO-TIOMYJIIPHON JIUTEpaType, OMOJOTHUECKUX CIOBApAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIM3MPOBaTh MH(POPMALMUIO pa3IMYHBIX BHIOB U (GOpM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYMBOCTD;

dbopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
Ounonoruveckoi HHGOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbIN S3bIK B KauecTBE CpeAcTBAa IpU paboTe C OMOJIOTHYECKOMH
uH(popMaLMel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABaHUS M 3alMThl UHGOpMaUMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

1) obuenmue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAlIOre
WIM JUCKYCCHU TIO CYLIECTBY 00Cyk/aeMoil TeMbl (yMEHHE 3ajaBaTh BOIIPOCHI, BBICKA3bIBAaTh
CYKIECHHSI OTHOCUTEIIBHO BBIMOJHEHMsI NPEUIaracMol 3aJauyd, Y4YUTHIBAaTb HWHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CpelICTBa OOLIEHMs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTyallul, YMETh CMsIr4aTh KOH(QJIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cIOcOOaMU OOIIEHUS M B3aMMOJCHCTBHS, MOHUMATh HaMepeHUs
JPYTUX JOAEH, IPOSIBIATh YBAXHUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITUpPOBATH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CpPEJICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M WHIMBUAYaIbHON pabOThHI MpU
peleHn OMONIOTHYEeCKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UleHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAESITEIBHOCTH, OPIaHHU30BBIBAaTH U KOOPAMHHUPOBATH
JIEUCTBUSA MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIPENENATh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOEr0 BKJIAJa U KaXKAOr0 y4aCTHHKA KOMAaH[bl B OOLIMH pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;



IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACH C MO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAITh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIeM M HUX pELIeHHUS B
KU3HEHHBIX M YUCOHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUAX M IMOCTYIKAaX I10 OTHOIIEHHUIO K >KMBOM IPHUPOJE, CBOEMY 3/I0POBBIO M 370POBbIO
OKPYXKaIOIINX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENBHYIO AEATEIbHOCTD, BBIABISTH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELIeHUs MPOOJIEMBl C yUETOM MMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M MPOSIBIICHUIO IIUPOKOM 3PYIULIMH B PA3HBIX 00JacTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [TO3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JE€UCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, X PE3yJIbTATOB U OCHOBaHMM, CIOIb30BATh MPUEMBI pedIieKCUn
JUISL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

INPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

NPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

MNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTrHble pe3ynbTaThl OCBOEHUS COJAEp)KaHHUs yueOHoro mpenmera «buonorus» Ha
yrayOoJIEHHOM YPOBHE OPUEHTHPOBAHBI HA o0ecriedeHre MpoPMIbHOTO 00yIeHHST 00yUJarOIuXCsl
O6uonornu. OHM BKIJIIOYAIOT: creuupuUecKue s OHOJIOTMM HaydHble 3HAHMS, YMEHUS U
CcrocoObl JEMCTBHII 1O OCBOGHMIO, HMHTEpPHpPETAlMd U MpeoOpa3oBaHHUIO 3HAHUM, BUIbI
JeSITebHOCTH MO IMOJyYEHUIO HOBBIX 3HAHMH M WX NPUMEHEHUIO B PA3IUYHBIX y4eOHBIX, a
TaKk)Ke B peaJIbHBIX KU3HEHHBIX CUTyauusx. [IpeameTHble pe3yabTaThl MPEICTaBIEHbI 110 rojlaM
W3Y4EHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHpPOBAaHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUM 3aKOHOB TPHUPOIBI U
peLeHUH ITPOoOJIeM pallMOHATIBHOTO IPUPOAOIOIb30BAHNUS, O BKJIAJI€ POCCUHCKUX U 3apYOEkKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;
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BJIQJICHUE CHCTEMOI OWOJIOTMYECKHX 3HaHHM, KOTOpas BKJIIOYAeT: OCHOBOIOJATaollue
OMOJOrMYECKHE TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboiu3M, IOMEOcTas,
CaMOpEeTyJISILIHsL, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, N3MEHYMUBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kierounass Tteopuss T. IlIBanna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopus HacnencrBeHHocTn T. Moprana), yaenns (H. 1. BaBuwioBa — o meHTpax
MHOT000pa3usi M MPOUCXOKICHHS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJICHHUS, pAaCIICTIJICHHUS, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTUYECKUX PSAJAOB B HaclneAcTBeHHOM wu3sMmenuunBoctd H. V. BaBuioBa), npuHUMIBI
(KOMILZIEMEHTapHOCTH );

BJIaJICHE OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHHS, UCIOIb3yEMBIX B OMOIOIMYECKHX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOCHUSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIONIMX B OpraHU3MaxX pACTCHHM, >XUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX MPOIIECCOB: OOMEHa BeUIecTB (METa0O0IM3M), IPEBPAIICHUS SHEPTHH,
Opo’keHUs, aBTOTPO(MHOro U reTepoTpoPHOro TUIIOB MUTAHUS, (HOTOCHMHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMEeTOreHe3a, SMOPHOTeHe3a, ITOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKCHHUS,
WHAMBUAYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAY OPTaHOMAaMU KJIETKH U WX (PYHKIHUAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX U 4YelOBEKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoOB U HX
GYHKIUAMH, MEXAY 3TalaMM OOMEHa BEIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KM3HEHHBIX
[UKIIOB OPTraHM3MOB, JTalaMd HMOPHUOHANBLHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
deHoTUIoM U (pakTOpamMu cpeibl OOUTaHMUS;

YMEHUE BBISBIATh OTIMYUTENIbHBIE MPU3HAKU KUBBIX CHUCTEM, B TOM YHUCJIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCHOJIb30BATh COOTBETCTBYIOIINE apI'yMEHThI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUUYECKUX IPYIIIL;

YMEHHE pellaTh OHOJOTHYEeCKHE 3aJayd, BBIABIATH MPUYUHHO-CIEACTBEHHBIE CBSI3H
MEXJy HCCIEAyeMbIMH OHOJOTHYECKUMH TIPOIECCAaMU U SIBJICHUSMH, JEJIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHUH MOJTYYEHHBIX PE3YNbTATOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coONI0AaTh MpaBuia Mpu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYy/I0BaHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPIATh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
dbopMynupys 1eb UCCIIe0BaHMs, aHATM3UPOBATh MOJYICHHBIE PE3YNIbTAThI U JIeNIaTh BHIBO/IBI,

YMEHHE Y4acTBOBaTh B Y4EOHO-MCCIEAOBATEIIBCKON paboTe Mo OMOJIOTHH, SKOJOTUHU H
MEAWIIMHE, MPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOIWYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJbTAaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHUE OLIEHUBaTh JTUYECKUE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIPaBICHHOE
M3MEHEHNE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHNU3MOB);

yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOT0 X0341iCTBA, MUIIEBOM
MIPOMBIIIIEHHOCTH, YIIyOJIsTh IO3HABAaTEIbHBIH HWHTEPEC, HAINpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPONOJDKEHHE OHOJOTHYECKOro o0pa3oBaHHS B
OpraHMu3aIMsaX CpelHero NpodecCuoHaILHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOCHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:
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c(OpMUPOBAHHOCTH 3HAHHUM O MECTE U POJH OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKKe B PELICHUH BOIPOCOB
PaLMOHATIBHOTO TPHUPOJIONIONB30BaHUs, U B (OPMHUPOBAHMM IIEHHOCTHOTO OTHOIICHHS K
npupoje, oOLIECTBY, YENOBEKY, O BKJIaJE POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OHOJIOTHH;

YMEHHE BJaJIeTh CUCTEMOI OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET OINpeNeeHHs U
NOHMMAaHHUE CYITHOCTH OCHOBOMOJArarolnuX OWOJOTHYECKUX TEPMHHOB M TOHSATHHA (BUJ,
sKocucTtema, Owocdepa), Ouonormyeckue Teopun (dBosronronHas Teopus Y. JlapBuHa,
CUHTEeTHUecKas Teopus 3Bomonuu), ydeHus (A. H. CesepuoBa — 0 myTsAX W HampaBICHUIX
sBosonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHETHYECKOTo paBHOBecus k. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonctsa K. M. bapa), npaBuna (Mmunumyma 0. JIubOuxa,
9KOJIOTHYECKON MUpaMUbl JHEPTHH ), TUIIOTe3bl (Tunote3a «mupa PHK» V. I'unbepra);

YMEHUE BJIAJIETh OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHUSA, WCIOJIb3YEMbIMU B
OMOJIOTUYECKUX KCCIEAOBAHUAX >KUBBIX OOBEKTOB U DJKOCHUCTEM (OMHCAaHUE, H3MEpPEHUE,
Ha0JII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMM BBISIBJICHMSI U OLEHKU aHTPOIOI€HHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHME BBLICIATh CYLIECTBEHHbIE NPU3HAKU: BUAOB, OMOIrE€OLEHO30B, AKOCUCTEM U
ouocepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO M Pa3phIBAIOLIETO €CTECTBEHHOro 0TOOopa,
AJJIONATPUYECKOr0 U CUMIATPUYECKOTO BU000pa30BaHus, BIUSHUS JIBHKYIIUX CHII 3BOJIIOLUU
Ha TeHO(OH] MOMYJSIUN, MPUCIOCOOICHHOCTH OPraHU3MOB K cpeiie OOUTaHusl, YepeloBaHUs
HaIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aHMMOCBS3M MEXAY IMPOLIECCAMU SBOJIOIHUH, ABHKYILIUMU
CHJIaMH aHTPOIIOTeHe3a, KOMIIOHEHTAaMHU PAa3JIMYHBIX 3KOCHUCTEM M NPHUCIOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISIBIIATH OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IIPUCTIOCOOJICHHOCTh BUJIOB
K cpene obOutaHusi, aOMOTHUECKUX M OMOTHUECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3Eil
OpraHU3MOB B COOOIIECTBAX, aHTPOIOT€HHBIX U3MEHEHUH B SKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE UCTOIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBa pOJICTBA OPTraHM3MOB pa3HBIX CHCTEMaTHYECKUX TPy,
B3aMIMOCBSI3M OPTaHU3MOB M Cpelbl OOUTaHUs, €AMHCTBA YEIOBEYECKHX pac, HEOOXOAMMOCTH
COXpaHEHMsI MHOrooOpasusi BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI HMPUPOJBI U
4eJI0BEYECTBA;

YMEHHME pellaTh OHOJOTMYECKHE 3aJaud, BBISBIATH NPUYMHHO-CIICACTBEHHBIE CBS3H
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpOIleCCaMd U SBJICHUSMH, JeNaTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJHATH JTAaOOPATOpHBIE U MpaKTHUecKue paboThl, COOMIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;
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COJAEP)KAHUE YYEBHOI'O ITPE/IMETA
10 KUIACC

ConepkaHnve MPOrpaMMbl,  BBIIECIEHHOE  KYPCUBOM, HE BXOJUT B  MPOBEPKY
rocyJIapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OUMOJIOTHU.
buonorndeckre Hayku W H3ydaemble UMHU TpobOiembl. DyHIaMEHTANbHBIC, MPHUKIATHBIC WU
MOMCKOBBIC HAYYHbIE HCCIICOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI
mupa. Ilpodeccun, cBszaHHbIE ¢ OuWosorueil. 3HauyeHHWe OHOJIOTMM B MPAKTUYECKOU
JEATETLHOCTH YEJIOBEKa: MEJIUIIMHE, CEJIbCKOM XO3SWCTBE, MPOMBIIUIICHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepuaackuii, WU. II. IlaBnoB, . U. Meunuxkos, H. M. Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunpl u cxembl: «CBsi3b OMOJIOTUU C APYTUMHU Haykamu», «CuctemMa OHOJIOTrHYeCKHX
HaYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTeMbl Kak mpeaMeT u3ydeHus ouosorun. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTh M YHOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpPTaHU3AIMs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
M3MEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJISAPHbIA, KIETOYHbIA, TKAHEBbIN,
OpraHU3MEHHBIMH, MOMYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TMPU3HAKU KUBOTO.
Kuznp kak dopma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromiye >KUBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XuBBIX cucTeM. Meroabl Omonormdeckoil Hayku. Habmromenue, usmepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3anus, MeraaHain3. [loHATME O 3aBUCMMOM H  HE3aBUCUMOU
nepemeHHoil. [lmanupoBanue skcnepumenrta. I[loctaHoBka M mpoBepka rumote3. HyneBas
runore3a. [lonsTue BEIOOPKHU U €€ 10CTOBEpHOCTh. Pazbpoc B Onosnornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yNbTaTOB. [IpUUMHBI UCKA)KEHUS PE3YNIHTATOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmumpl u cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», «DBHOJOTHYECKHE CHCTEMBI»,
«CBolicTBa )KMBON MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOb», «CTpoeHUE )KUBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpraHU3May,
«buoreonieno3y», «buocdepa», «MeToabl U3YUECHUS KUBOU PUPOIBD».

OGopynoBanue: 1abopaTtopHOE 000OPYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cmoap30BaHWE Pa3TUYHBIX METOJIOB TMPHU HU3YYCHHH >KUBBIX
CUCTEMM.

Tema 3. buoJiorusi KjieTku

Krnetka — cTpykTypHO-(QYHKIIMOHATbHAS €IWHUIIA )KUBOTO. VICTOpUS OTKPBITHS KICTKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneitnen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.
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MeTtoapl MOJIEKYISIPHOM W KJICTOYHOM OWOJIOTMH: MHKPOCKOMHS, Xpomartorpadus,
aneKTpodope3, METOA  MEUYEHbIX aroMoB, AuddepeHnnansHoe  IeHTPUyrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. M3y ueHue (DUKCUPOBAHHBIX KiemoK. DIEKTPOHHAs MHUKPOCKOIIHUS.
Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyeHue Kiemox.

JdemMoHcTpauMu

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

Tabmumpl 1 cxeMbl: «CBETOBOH MHKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOMl MHKPOCKOI, MHKpPOIPENapaTbl PAaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckassi padora «l3ydyeHue METONOB KJIETOYHOH Oumosioruu (Xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKPOJIEMEHTHI. Boia u €€ ponb
KaK pacTBOPUTENS, pEareHTa, y4yacTUe€ B CTPYKTYPHUPOBAHHUM KIIETKH, TEIUIOPErYIISLHUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeUleCTBa KJIETKU. buonornueckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphel OenkoBoW Mousiekyinbl. llepuunas cTpykrypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUHAs CTPYKTypbl. Jlenatyparusi. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkun 6enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapuabl, JuUcaxapHuibl, OJIUTrocaxapuibl W Tonucaxapuabl. OOmui
IUIaH CTPOEHUS M (U3MKO-XMMHUYECKHE CBOMCTBA YIiIeBOJOB. buonorndeckne ¢GyHKINN
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccupukauus — aunuuos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOMCTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenune nykiaenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonorndeckue pynkuuu JHK. Bunst PHK. ®@ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B mojiekyine AT®. buonornueckne
byakuun  AT®. BoccTaHOBICHHBIE TEPEHOCUMKH, HX (QYHKIMH B KIETKe. /[pyeue
Hykneozuompugochamor  (HTD). CeksenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXUMHUYECKHE U OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonexkyn. Modenuposanue cmpykmypol u QyHKYu
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HeNnPUPOOHBIX AHATI0208.

JleMoHCTpan U

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XUMHYECKHX 3JIEMEHTOB B  HEXHUBOW MPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmyeckass TabauIa XUMHUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTyphl O€TKOBOW MOJIEKYJbI», «CTpOCHHE MOJEKYN YIIIEBOJOB», «CTpoeHHE MOJICKYI
aununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIIbl AT,

OO6opynoBaHue: XMUMHUYECKas TTOCy/1a 1 000pyI0BaHNE.

Jla6opaTopnasi pa6ora «OOHapykeHHEe OETKOB C ITOMOIIBIO KAaUeCTBEHHBIX PEAKIIHID.
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JlaGoparopHnasi padora «/ccienoBaHue HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKHU

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa30BaHUs KJIETKU.

CtpoeHre TMpOKApUOTHUYECKON KieTku. Kietoynas creHka OakTepuid ©  apXeu.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKHX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenue n (pyHKIIMOHMPOBAHUE dyKapHOTHUecKod kieTku. [Inasmarnyeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHyecKodl MeMOpaHbl. TpaHCIIOPT BeHIeCTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemMOpansl. Pabota
HaTpUl-KaJIMeBOro Hacoca. DHAOLUMUTO3: MUHOLUTO3, (parounTo3. Dk3ounTo3. KinerouHas creHka.
CrpykTypa 1 QyHKIIMU KIETOYHOW CTEHKH PacTEHHH, TPHOOB.

[Muronnasma. Iluro3one. Llurockener. [IBuwkeHue nuromnazMel. OpraHouabl KIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: 3HjomIazmMarndeckas cetb (DI1C), anmapat ['ombmkn,
JU30COMBI, UX CTpoeHHE U (QYyHKIUH. B3auMMOCBSI3b OJHOMEMOpaHHBIX OPraHOUJOB KIIETKH.
CrpoeHue rpaHylsipHOrO peTukynyma. Mexanusm wnanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuii — (arpaHyJsipHBbIil)
SHIOIUIA3MaTHYeCKUi peTukynyM. CekperopHast ¢yHkuus ammapara [onbmxu. Moougpukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I onv0sicu. TpaHCHIOPT BEIIECTB
B KJIeTKe. Bakyoun pactutenbHbIX KieToK. Kirerounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMHM MHUTOXOHIpUH U mactuj. [lepBUuHBIE, BTOPUYHBIE M CJIOXHbBIE IJIACTUABI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHUN.

HemeMm0Opannbie opranousl kiaeTku CtpoeHne M (QpyHKIHMH HEMEMOpaHHBIX OPraHOMIOB
kiaeTku. PuGocombl.  IIpomeosxcymounvie  ¢hunamenmoi. MUKpoOUIAMEHTBI. AKmuHobie
Muxkpogpunramenmol. MBbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpybouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sApa, XpOMaTUH, KapuoIIa3Ma, SAPBIIIKU, UX CTPOECHUE U (DYHKIUU.
Snepubliil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamun. benku XpomaTWHa — TUCTOHBI. J{unamuka s0epHou
06010uKU 8 MUmo3e. HoepHulii mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpaL UK

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHUECKOW KIETKW», «CTpOeHHE IKUBOTHOM
KJIEeTKH», «CTpOCHNE pacTUTEIbHOM KIIeTKN», «CTpoeHre MUTOXOHAPHWY, «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENapaThl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTopnasi paGora «l3ydyeHne CTpOeHHs KJIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Monn3a U AEMIA3MOJIM3a B PaCTUTENIBHBIX
KJIETKax».
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IIpakTuyeckas padora «3yueHue NBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NpeBpallleHHe JHEPIUHN B KJIeTKe

AcCUMWISILIMS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIH M  TeTepoTpodHBIA. YyacTue KuciIopoga B  OOMEHHBIX — Ipoleccax.
OHepreruyeckoe oOecrneuenue kietku: npespamenue ATD B  0OMEHHBIX THpolleccax.
@DepMeHTATUBHBIA XapakTep peaknuid KIETOYHOTO Merabonn3ma. dDepMeHTH, UX CTpOEHHE,
cBoiictBa u mexanusMm peiictBus. Kodepmentsl. Orinuns (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEeHTAaTUBHBIX PEAKIHI OT pa3NuYHbIX (PAKTOPOB.

IlepBUUHBI CHHTE3 OpraHMYECKUX BellecTB B KieTke. DoTocuHTe3. AHOKCUCEHHbIN U
oKcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowjue nuUeMeHmsvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce potocunTe3a. CBeTOBas U TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpoaykKTUBHOCTD (HOTOCHHTE3A.
BnusiHue pa3nuyHbIX GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3A. 3HAUEHHUE (DOTOCHUHTESA.

Xemocunte3.  PazHooOpasume  OpraHU3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIOIINE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOJHbIE OaKTepru. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoeHHS U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OHOTEXHOJIOTMH M BO30YAUTENH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTudeckoro obmeHa. I[loAroTOBHTENBHBINA 3Tall.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUH B Mpoleccax
Oouonoruueckoro okucienus. Luknnyeckue peakuuu. OkucinutenbHoe QochopuninpoBaHue.
Onepeusi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomounnot ATD-
cunma3svl.  IlpeumymectBa a’poOHOro myTM OOMEHa BELIECTB Tepel  aHadPOOHBIM.
D hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTuueckuii oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pY0BaHUE I IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENaparoB.

Jladboparopnasi pabGora «M3yueHune KaTaIUTHYECKON aKTHUBHOCTH (epMeHTOB (Ha
MpUMepe aMHIIa3bl WA KaTanas3bl)y.

Jladoparopnasi pabora «l3ydenue ¢GepMEHTAaTUBHOTO pACIICIICHUS TEPOKCHIIA
BOJIOPO/Ia B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX».

JladopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JBIXAHHS.

Tema 7. HaciiencrBenHast uHpopManus U peaju3anus eé B KIeTKe

Peakuuu marpuuHoro cuHte3a. [IpHHIMIT KOMIUIEMEHTAPHOCTH B PEaKIUSIX MAaTPUYHOTO
cuHTe3a. Peanmmzammsi HacneAcTBeHHOM wWHQoOpManuu. ['eHeTHYecKWil Ko, €ro CBOWCTBA.
Tpanckpunuus — matpuunblii cuaTe3 PHK. [IpHHIMIBI TPaHCKPUIIIIUKM: KOMIUIEMEHTAPHOCTbD,
AHTUNAPAJUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OnmocuHTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsauus akTUBHOCTH T€HOB Y mnpokapuoT. ['mmote3a omepona (®. XKako0O, XK.
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Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX POLECCOB B KiieTke. Kiierounslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0OJMUraTtHble nmapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn J[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasd,
unmezpasa.

BupycHbpie 3a0osieBaHusi 4enoBeka, KMBOTHBIX, pactenuii. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus bonvuux maccusosg («bigdatay) cmpyxkmyphoix
ouonocuueckux oaunvix. Hanomexuwonocuu 6 oOuonocuu u meouyune. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoOHCTpaL U

[Toptpetsi: H. K. Konbuos, /1. Y. IBaHOBCKUIA.

Tabmuner u  cxembl: «bumocuHTe3 Oenka», «[eHeTmueckuii Kom», «Bupyce,
«baxrtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ZKuzHeHHBIN UKJ KJIETKHA

Knerounsii muki, ero mepuoasl u perymsuus. Wurepdaza u muro3. OcoOeHHOCTH
poleccoB, mporekatonux B uHTepdase. [logroroska kinetku Kk aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIbI
uHTep(ha3bl.

Marpuunsiii  cunre3 JHK -  permumkanusa. [lpunnuner  perumkanumn — JJHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAJUIEIBbHOCTh. MexaHu3Mm
permukammu - JIHK.  Xpomocombl. Crtpoenme xpomocom. Temomepsl U Tegomepasa.
XpOMOCOMHBIM HAabOp KJIETKM — KapUOTUM. JIMIUIOMAHBIM M rariouIHbBIH HaOOpBl XPOMOCOM.
I'omonornyssie XpoMocoMsl. [1010BBIE XPOMOCOMBL.

Jenenne kinetkn — muro3. CTaguum MUTO3a W NPOUCXOISALIME B HUX NpoLecchl. Tumbl
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHrEe MUTO3A.

Perynsuuss MUTOTHUYECKOro LHMKIA KieTkU. IIporpammupyemasi kieroyHas Tubenp —
amornTo3.

Knerounoe sapo, XxpoMocombl, QyHKIIMOHAJIbHAS TeHOMUKA. Mexanusmul npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugposasn knemrka» — ouounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U

Tabmuupbl 1 cxembl: «OKU3HEHHBIM LUK KIETKH», «MuTO3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

Ob6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKpompenapaTsl: «MHTO3 B KJIETKax KOpeIIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».

JlabopaTopnass paGora «HaGmoneHne MuTo3a B KJIETKaX KOHUMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOUHBIE,  KOJIOHHUAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIAECATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKIIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KonoHuanbHbIe
OpraHU3MBlI.

B3anmocBsA3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.
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Tkanm pacreHmit. THIBI PACTHTENBHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHas,
IPOBOJIAIIAs, OCHOBHAsA, MexaHW4eckas. OCOOEHHOCTH CTPOCHUS, (PYHKIUH M paCION0XEHUSI
TKaHeW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M  4YeJOBEeKa. THUIBI JKMBOTHBIX TKaHEW: JIUTEIUAJIbHA,
COEIMHUTENIbHAs, MbllleyHas, HepBHas. OCOOEHHOCTU CTpPOEHMs, (PYHKLUMH U pacloOXEeHUs
TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. CkeneTrbl  OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHblli 1 BHyTpeHHUH ckener. CTpoeHHE U TUIIbI COEIUHEHUS
KOCTEH.

JBwxeHue opraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KI'YTUKOBOE, PECHHYHOE. JIBUJKEHHME MHOIOKJIETOYHBIX PACTEHUMH: TPONM3MBI M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHUBOTHBIX U YeJIOBEKa: MbIlieyHas cuctema. Pedekc. CkeneTHble
MBILIIBI U UX padoTa.

IIntanue opranu3mos. Ilormomenue BOJbI, YIIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusaMH. IluTaHue >XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKIIETOYHOE IIHILEBAPCHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBbHOrO Tpakra. IluieBapurtenbHble
xkeiessl. [InimeBapuTenbHas cucTeMa 4elloBeKa.

Jpixanue oprann3moB. [[pixanue pacrenuil. Jlprxanue xuBOTHBIX. [uddy3us ra3os yepes
HOBEpPXHOCTh KjeTkH. KoxkHoe apixanue. JlpixarenbHas noBepxHocThb. XKabepHoe u nérouHoe
JpIXaHue. JlpIXaHue MO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKAa. OBOJIOLMOHHOE YCIOKHEHHUE
CTpOEHMS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHass cuUCTEMa 4YeJloBeKa. MexaHu3m
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTarOIUX. Perynsauus asixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BeLIECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopr
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opraHbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE cCOCyIbl M KpoBb. Kpyru
KpOBOOOpAIeHHs.  OBOJIIOLIMOHHBIE  YCIOXHEHHS  CTPOEHUS  KPOBEHOCHOM  CHUCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Beinienenne y opranusmoB. Beinenenue y pacteHuil. Beiaenenue 'y  KMBOTHBIX.
CokparutenbHble Bakyoiu. Opransl BblgeneHus. @PunbTpanms, cekpeuus U oOpaTHoe
BCaChIBaHME KaK MEXaHHU3Mbl paOOThl OPraHoB BblJeNeHUsA. CBsA3b MOJOCTH Tea ¢ KPOBEHOCHOM
U BBIIEIUTENBHOW CUCTEMaMU. BpineneHue y MO3BOHOYHBIX XUBOTHBIX M 4YesloBeka. [loukw.
Crpoenue u ¢pyHKIMOHUpOBaHUE HePpoHa. OOpazoBaHUE MOYH Y UEIOBEKA.

3ammra y OpraHM3MOB. 3alUTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U
LUCTHI MPOCTENIINX. 3aluTa Y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa macCUBHOM U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amnTa y MHOTOKJIETOYHBIX KMBOTHBIX. I[OKPOBBI M X MPOM3BOIHBIE. 3aIIMTa OpraHu3Ma
or Oone3neil. MMMmyHHas cuctema uenoBeka. KIieTO4yHbII W TyMOpalbHBIH HMMYHUTET.
Bpoxnéuusiii u  mpHOOpeTEéHHBIM  cnenuduueckuii UMMYyHUTET. Teopusi KJIOHaJIbHO-
cenexktuBHOro uMmynureta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanuTensHbie OTBETHI
opranu3MoB. Posib BpoxkIEHHOT0O MMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumocTe M peryisuuss y OpraHusmoB. Pa3npakxuMocTb y OJHOKIIETOYHBIX
oprann3moB. Takcucel. PazapaxxumocTs M peryisinus y pacTeHuil. PocToBble BelecTBa U HX
3Ha4YCHHUE.

HepBHast cucrema u peduexktopHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTIENbI
TOJIOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediekc u pednextopHas ayra. bezycinoBHble n
YCIIOBHBIE PE(IICKCHI.
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I'ymMopasibHast peryisanuss W SHAOKPUHHAs CUCTEMa >XMBOTHBIX M 4YenoBeka. JKenesbl
OSHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHIOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpan U

[Toptpet: WU. I1. [1aBnos..

Tabmuubl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHU», «CHUCTEMbl OpPraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHeEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHun»,
«KopueBbie cucrempr», «Ctpoenue credinsn», «CTpoeHHe ITHCTOBOM MiacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener udenoBekayn, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucteMan,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbloieyHass CcHUCTEMay,
«BpiaenurenbHas cucrema», «HIOKpPUHHAs cucrteMay, «CTpoeHue MbIphy, «MIMMyHUTETY,
«KumeunomnonoctHele», «CxeMa nuTaHus pacTeHuil», «KpOBEHOCHbIE CUCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzipn», «CTpoeHue MmiiaHapun», «BHyTpeHHee CTpOEHHE /107KIEBOTIO
yepBsa», «HepBHas cucrema poiO», «HepBHas cucrema mnsarymkun», «HepBHas cucrema
npecMbikaromuxcs», «HepBuast cuctrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIIpEnapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MHUKpOIpenaparbl TKaHEe, paKOBHUHbI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIaXKHbIE PENapaThI
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUJIEKIIUH OECIIO3BOHOYHBIX KHUBOTHBIX, CKEIIET YEJIOBEKA,
o0opysoBaHuE s JIEMOHCTpAalUMd [IOYBEHHOI'O U  BO3AYIIHOIO MMTAaHUSA PACTEHUH,
pacuieruieHusl Kpaxmana u OenkoB 1moj JeiictBueM (epMeHTOB, 000pyAOBaHUE IS
JIEMOHCTpPALIMK OTBITOB M0 U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETN TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTCHHII.

JlabopaTopnasi padora «l/3y4eHne TkaHel KUBOTHBIX».

Jladoparopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

®DopMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioioe (BKJIF0Yasi BEreTaTUBHOE) U TI0JIOBOE. Buibl
6ecIo0ro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYIISIINS, GparMeHTalusl, KIOHUPOBaHHE.

[TonnoBoe pa3zMHokeHue. IlomoBele kieTkH, wian ramersl. Meio3. Craauu Melosa.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonorndeckuili cMbICi Me03a U IOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButue. l'ametoreHe3 y JKMBOTHBIX. [loyoBele  Kene3sl.
OO6pa3oBanre W pa3BHUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 m oorene3. CTpOeHHE TOJOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOJIOrUS — HayKa O pa3BUTHUU
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozernos
u modenu mopgpozenesa. Cranguu sMOpuoreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). JpoGnenue.
Tunel apobnenus. /Jemepmunuposannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKONUTAIOMIMUX. 3apOJIbIIIEBbIe JUCTKH (TaCTPYJISLINS).
3akiagka OpPraHoB M TKaHEW W3 3apOoJbIIIEBBIX JIUCTKOB. B3auMHOe BiMsAHME YacTel
Pa3BUBAIOIIETOCS 3apojbiia (dIMOpHOHANBHAS WHIYKIMS). 3aKkjiajka IUIaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEpapXW4YeCKUX B3aMMOJEHCTBMM TIeHOB. BimmsgHue Ha
SMOpPHOHANIBHOE PAa3BUTHE PA3IUYHBIX (AKTOPOB OKPYIKAIOLIEH Cpebl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHanpHbI mepuox. Ilpsmoe u Hempsimoe
pazButue. Pa3Butme ¢ meramopdo3oM y O€CrmO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
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buonornueckoe 3HaueHUE NPSAMOrO W HENPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHUE B MPUPOJIE.
Tunsl pocta XKUBOTHBIX. DaKTOPbl pEryjsiiMM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M 4esoBeka. [leprojpl OHTOreHe3a 4YenoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pa3smuoxenne u pasButue pacteHuid. ['ametrodur m cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIOp B Tpolecce Meio3a. ['ameToreHe3 y pacTeHHUH.
OmnofoTBOpEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. [[BOHHOE OILUIOAOTBOpPEHUE Y
[IBETKOBBIX pacTeHuid. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3Mbl PETyJISIIIUY OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaLuu

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

Tabmuubl U cxembl: «BereratnBHOe pa3MHOKEHHE», « THUIIBI OECHOIOr0 pa3MHOKEHHS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIUIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHE SULIEKIETKH U CHEPMATO30HIA»,
«OCHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3ButHe», «Pa3BuTHEe MaCKOTO
Kyka», «PasButue capanum», «Pa3Butue JArymku», «/{BOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYIOJBbHBIX pacTEeHUN», «KH3HEHHBIH LHUKII
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK MarnopOTHUKAY,
«KU3HEHHBIN TUKII COCHBDY.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaThl SIMIIEKIETOK U CIIEPMaTO30U 0B,
Mozelb «L UK pa3BUTHS JIATYILIKI Y.

Jladboparopnasi pabGora «/3yueHue CTPOCHHS TIOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BrIsBIeHHE NMPU3HAKOB CXOJCTBA 3apOIBIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JladopaTropnasi padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eneTnKa — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUSI W pPa3BUTHUsI T€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBEHHBIX Yy4Y€HBIX B pa3BUTHM reHeTuku. Paborer H. K.
Konsiiosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeesa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIeIbHbIE
IEHbl, AJbTEPHATUBHbBIE IPU3HAKH, JOMHMHAHTHBIM M PELECCUBHBIM IPHU3HAK, TOMO3MUIOTAa,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, reHOoTul, (eHoTurn. OCHOBHBIE METObl T€HETHKU:
rUOPHI0IOTHUECKUH, IUTOIOTMYECKHUH, MOJIEKYISPHO-TeHETUYECKUH.

JleMoOHCTpaLun

IToptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

TaGmuubl 1 cxembl: «MeTobl TeHETUKI», «CXEeMbI CKPEILIUBAHUS.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TCHETUUECKUX UCCIEIOBAHU Y.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH Menaens — 3aKkoH eIUMHOOOpasus
ruOpusioB mnepBoro nokojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzens — 3aKoH
pacieruieHus pu3HakoB. L{uTonoruueckne OCHOBBI MOHOTHOPUHOTO cKpeluBanus. [ umnoresa
YHCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMeXyTO4yHBIH ~ XapakTep  HacJIeJOBaHMS.
Pacmienienne npu3HakoB Mpy HEMOJIHOM JOMUHUPOBAHUU.

Jurnbpumnoe ckpeunuBanue. Tperuid 3akoH MeHAens — 3aKOH HE3aBUCHMOTO
HacJeI0BaHMs MTPU3HAKOB. [{UTOMIOrH4YecKrne OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUSI.
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CueruieHHOe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae10BaHNE
I€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHasi TEOpUsl HaCIE€ICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAEIICHUS I0jJa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbId II0JI. ['eHeTnyeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne npu3HaKoB, CIEIUIEHHBIX C IOJIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JCHCTBHE TEHA.
MHoOXeCTBEeHHbIN aienu3M. B3aumonelicTBue HeauleabHbIX TeHOB. KoMIUIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTdecKUil KOHTPOJb pA3BUTHUS PACTEHUM, J>XMBOTHBIX M 4YEJIOBEKa, a TaKxKe
(U3HMOTOTHUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUuH. [eHermueckue
MEXaHU3Mbl CUMOUOTeHEe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO35SUH — IMapa3uT» U «XO3AUH —
MHUKpOOHOM». ['eHeTHUeCKre acleKThl KOHTPOJIS U M3MEHEHUS HACJIeACTBEHHONW MH(OpMAIK B
MOKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JleMoOHCTpaLuu

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

Tabmuubr u cxemsl: «IlepBbiii U BTOpOIi 3aKoHBI Menaens», «Tperuii 3akoH Mennens»,
«Ananuzupymrllee ckpemupanue», «Hemnonnoe noMuaupoBanne», «CLemIeHHOE HaclleJOBaHUE
NpPU3HAKOB y Apo3oduisy, «I'eHernka nonay, «Kapuorumn yenoseka», «Kapuotun apo3ohuis,
«Kapuorun ntuis», « MHOKECTBEHHBIN ajienn3M», «B3anMoneincTBre reHoBy.

OO6opynoBaHue: MOJAENb JJs JIEMOHCTPALlMU 3aKOHOB €QMHO00pa3us ruOpHi0B MEPBOrO
MOKOJIEHUS] U PACLUCIJICHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIEI0BAHMS NIPU3HAKOB, MOJEINb ISl JEMOHCTPALIMK CLEIJIEHHOTO HACIEA0OBAHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodpunar.

IIpakTuyeckass padora «3ydeHue pe3ylbTaTOB MOHOTUOPUIAHOTO CKPEUIUBAHUS Y
TIPO30(UITBD».

IIpakTnyeckas paGora «/3ydyeHue pe3yiabTaTOB JAUTHOPUIHOIO CKPEIIMBAHUSA Y
TIPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna u cpeapl npu GopMupoBaHMU (eHoTuna. V3MeHYMBOCTb
npusHakoB. KauecTBeHHble M KOJIMYECTBEHHBIE MpPHU3HAKW. Buasl  U3MEHYMBOCTH:
HEHACJICJICTBEHHAS] U HACJIEICTBEHHASI.

MonuduxaonHas U3MEHUYMBOCTh. Ponib cpeasl B (opMupoBaHMM MOIU(UKALIMOHHON
u3MeHunBocTu. Hopma peakiuu mpusHaka. BapuanuoHHblil psa u BapualnMoHHas kpuBas (B.
Horanucen). ColicTBa MOIU(DUKAIIMOHHON N3MEHYUBOCTH.

I'eHoTHnMYeckass HM3MEHUYNBOCTb. (CBOMCTBA TE€HOTHIIMYECKONM HM3MEHYMBOCTH. Bumsl
FeHOTUITMYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHnaTuBHas M3MeHYMBOCTh. Mei03 M MOJIOBOM IMpolecc — OCHOBa KOMOMHATHUBHOM
M3MEHYUBOCTU. Posib KOMOMHATHBHON U3MEHYMBOCTH B CO3JJaHUH T€HETHUYECKOI0 pa3Ho00pa3us
B IIpEJIENax OJJHOTO BU/A.

MyranuonHasi W3MEHYMBOCTh. BuIbl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHble W UWHAYLHUPOBAaHHbIE MyTalMM. SnepHple M LUTOIIA3MAaTUYECKHE MYTalUU.
Comarnueckre W MOJOBble MyTanuH. [IprumMHBI BO3HMKHOBEHUS MyTanui. MyrareHel U HX
BIMSHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH INOMOJIOTMUECKHUX
psaoB B HacneacTBeHHOM wu3MeHunBoctd (H.M. BaBwiioB). BHesnepHas W3MeHUHMBOCTH U
HaCJIECTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DOJb INULEHEMUYECKUX (PaKkmopos 6 HAcie008aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JeMoHCTpauMu

[Toptpetsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.
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Tabmuupbl 1 cxemel: «Buapl u3MeHunBOCTHY, «MoOau(UKalMOHHAS W3MEHYUBOCTHY,
«KoMOMHATUBHAsT ~ U3MEHYHBOCTDHY, «Meiio3y, «O1m1010TBOPEHUEY, «l'eHeTHUeCKHE
3a0os1eBaHus YenoBeKay, «Buiapl Myranuii».

OO6opynoBaHue: XuBble U repOapHble 3K3EMIULSIPbl KOMHATHBIX PAacTEHHM, PUCYHKHU
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTtopnas padora «lcciaenmoBaHue —3aKOHOMEPHOCTEH  MOAM(DUKALMOHHOU
M3MEHYUBOCTH. [TocTpoeHne BapuallMOHHOTO psifia U BapMallMOHHOW KPUBOM.

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIpENapaTax).

Tema 14. I'enHeTnKa YejI0BeKa

Kapuorun uenoBeka. MexayHapoaHas NpOrpaMMa HCCIEIOBAHMS I'€HOMA 4YeJIOBEKa.
Mertonpl n3yueHusl TeHETUKU YeJIOBEKa: T'€HealloTMYeCKUi, OJIM3HENOBbIH, [IUTOreHEeTUYECKHH,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJIEKYJIIpHO-reHeTuUecKuid. COBpPEMEHHOE OIpeleIeHNe
TEHOTHUIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I€HOTUIIMPOBAHHWE, B TOM YHCJIE C IOMOLIBIO
[1[[P-ananu3a. HacnencrBeHHbie 3a00JieBaHMS 4YeJOBEKa. [ €HHbIE W XPOMOCOMHBIE OO0JIE3HU
4eJI0OBEKa. boJIe3HM ¢ HACIEeNCTBEHHOM MNpeApacloiOKEHHOCTBIO. 3HAUYE€HUE MEIULMHCKON
TCHETUKNA B TPEIOTBPALICHUH M JICYCHWH TeHETUYECKHX 3a0oJieBaHM uenoBeka. Menuko-
TEHETHUYECKOE KOHCYJIbTHpoBaHHe. CTBOJOBbIE KIETKU. [IOHATHME «TEHETHUYECKOTro TIpy3anr.
OTHYECKUE acTIeKThl UCCIEA0BAHNN B 00JaCTH PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl MOBBIIIEHHOW UYYBCTBUTEJIBHOCTH YeNlOBEKa K (PU3MUECKOMY H
XUMHYECKOMY 3arpsA3HEHUIO OKpYKalIlew cpeasl. ['eHernueckas IpeapacroaoKeHHOCTh
YeJI0BEKA K ITATOJOTUSIM.

JleMoOHCTpaL U

Tabmuupl u cxembl: «Kapuotun udenoBeka», «MeTolbl U3y4eHUs] I'€HETUKU YEJIOBEKA»,
«I'eneTnueckue 3a00JI€BaHUs YETOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cenexuusi opraHu3sMoB

JlomecTukanusa M cenekuus. 3apoXkACHHUE CEIeKIMM U JoMecTukauuu. YueHue H. .
BasuiioBa o LleHTpax mpoucxoxaeHns U MHOrooOpa3us KyJabTypHBIX pacTeHuid. Ponb cenexuun
B CO3JaHUM COPTOB pAacTeHWH M 1opox KWBOTHBIX. CopT, mnopoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HAcieACTBeHHON m3meHunBoctr H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKLIMOHHOM paboOThI.

MeTtobl ceneKIMoOHHOM paboThl. icKkyccTBEeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaIbHBIN.
Oransl KOMOMHAIMOHHOM cenekuuu. VcnpiTanue npon3BoauTeNnell o HOTOMCTBY.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanunoHHBIN 1
XUMHUYECKHH MyTareHe3 Kak HCTOYHHUK MYyTalUil y KyJIbTYPHBIX ()OPM OpraHHU3MOB.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rulpuauzanus. bauzkopoacTBeHHOE
CKpelBaHue, WM UHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayTOpuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rubpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJEeKIMH pACTeHUH U
AKUBOTHBIX. «3€1E€HAs peGONIOYUSLY.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyei s co3aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMMHBIX 8 YENAX YIYYULeHUs CYUeCmEYIoWuUx U cO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbliX uoel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanuu

[Toptpetsi: H. M. BaBusnos, 1. B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykssauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.
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Tabmuupl u cxeMbl: «L{eHTpbI IPOMCXOKAEHUS U MHOT00Opa3usl KyJlIbTYPHBIX PacTEHUI»,
«3aKOH TIOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH», «METOIbl CEeleKLUn»,
«OtnanéuHas rubpuauzanus», «Myrtareses».

JlabopaTopnasi pabdora «/3yueHue cOpTOB KyJbTypHBIX PaCTE€HHUH M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlabopaTopnasi pabora «l/3yueHne METO/10B CENIEKIIMM PACTEHUI».

IpakTnyeckas padora «lIpuBuBKa pacTeHHII».

Ikekypeusi «OCHOBHBIE METO/ABl U JIOCTH)KEHUS CEJNEKIUU PAacTEHU M KMBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI U CHHTeTHYeCKasi 0010 U

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIC KYIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OHOTEXHOJIOTUA: XJeOoleueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouomorndeckuii cuate3. OOBEKTHI
MHUKpOOHOIOrnYeckux TexHonoruit. [IponsBoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  II€JIEHAIPAaBJIEHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpeYaroIuecs B IPUPoae OMOCUHTETUYECKHE Ty TH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comatnueckass THOpUAM3alUS U coMaTWyeckuii smOpuoreHes3. lcmonb3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NOJUKIOHANbHLIX aHmumen 6 meouyune. MeTol TpaHCIUIAHTALMU s1ep
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueuUpo8aHusi U MUKPOKIOHANbHO20 PA3MHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JIoCTHXKEHUS U TIEPCHEKTUBBI
XPOMOCOMHOM Y T€HHON UHKEHEPHH.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meauruua. [I[P-auarnoctuka.
MeTtabo0MHBI  aHaaM3, TEHOLUEHTPHUUECKUH aHaliu3 MpoTeoMa 4YeloBeKa JJs  OLEHKH
COCTOSIHUSI €r0 370poBbs. Vcronib30BaHHE CTBOJIOBBIX KJETOK. TapreTHast Tepanust paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJOTHH,
CO37aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJIOTMH TpEXMEPHOro OWONMPUHTUHIA U
ckaddonauHra Ui pelieHns 3aJjau NepCoOHAIN3UPOBAHHON METUIIUHBI.

JleMoOHCTpaL U1

Tabmuubl u  cxembl: «/cnoigb30BaHME  MHUKPOOPTraHM3MOB B MPOMBIIUICHHOM
pou3BOJCTBEY, «KileTouHas nnxeHepus», «I'eHHass HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKcKypeusi «bHOTEeXHOIOTHS — BaXKHEHIIasi MPOU3BOJAUTEIbHASL CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosunvecTBo yacoB
© DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM %‘ = (undposBbie)
n/n NporpamMmsl Z 9 o0pa3oBaTe/bH
5 - g - ble pecypehbl
[=% o <] o
= = = o
3 s 'S 2'S
= - = a
1 buonorus kak Hayka 1
2 JKuBble cUCTEMBI U UX U3YUEHHE 2
3 buonorus knetku 2 0.5
4 XuMHYecKasi Opranu3alus 10 1
KIIETKU
5 Ctpoenue u GyHKIIH KICTKH 8 1 2
6 OOMeH BelecTB U MpeBpalieHue 9 1 1
SHEPTUU B KIIETKE
7 Hacnencteennas uadopmarus u 9 05
peanu3anus €€ B KIETKE '
8 JKU3HEeHHBIN UK KIETKU 6 1 1
9 Crpoenue u GyHKIUU 17 1 15
OpPTaHHU3MOB
10 PasMHOXeHUE U pa3BuTHE 8 1 15
OpTaHU3MOB
I'enernka — Hayka o
11 HaCJIEACTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJIEJICTBEHHOCTH
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BHOTEXHOJIOTHS ¥ CHHTETHYECKAS 4 1
ouonorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 7 13
[TPOTPAMME
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CIIOCOBbI OIIEHKH JOCTW)XXEHUN YYAIIIUXCS

[Ipy BBICTaBIEHMM OLEHKHM HEOOXOAMMO YYMTBIBAaTh: IPABUIBHOCTH U OCO3HAHHOCTh
U3JI0KEHUSL COJEP)KAHUs, IOJIHOTY PACKPBITUS IOHATUH, TOYHOCTh YIOTPEOJEHHUS HaydHBIX
TEPMUHOB; CTENEHb C(HOPMHUPOBAHHOCTH HHTEIUICKTYAJIBHBIX W OOLIEYy4eOHBIX  yMEHHIi;
CaMOCTOSITEJIbHOCTh OTBETA; PEUYEBYIO TPAMOTHOCTb U JIOTHUECKYIO IIOCIE0BATEIbHOCTh OTBETA

Buvicokuit yposenv - ommemka «5»: NOIHO PACKpPBITO COJACp)KaHHE Marepuala B o0beme
nporpaMMbl M y4eOHMKA; YETKO M IpPAaBUIBHO JAHbI ONPEAEICHHMS U PACKPBITO COJAEpKaHHE
HOHSITUI; BEPHO MCIIOJIb30BAHbl HAYYHbIE TEPMUHBI; JUIsSl JOKA3aTENbCTBA UCII0JIb30BAHBI PA3JINYHbIE
YMEHUS, BBIBOABI W3 HAOJIOJEHUH M OIBITOB; OTBET CAMOCTOSITENIbHBIN, HCIOJIb30BAHBI pPaHEe
IPUOOpPETEHHBIE 3HAHUS.

Ilogvluuennwtit yposensv - ommemka «4»: packpbITO OCHOBHOE COJEpXKaHUE MaTepHuaia; B
OCHOBHOM IIPAaBWJIbHO JaHbl ONpPEAENICHUS MOHATHI M HCIOJb30BaHbl HAYYHbIE TEPMHHBI; OTBET
CaMOCTOSITENIbHBIN; ONpEAEICHUs MOHATUN HEIOJHbIE, JOMYIIEHbl HE3HAYUTEIbHbIE HAPYILIECHUS
NOCJIEZIOBATEIbHOCTH  M3JI0KEHUS,, HEOOJbIIME HETOYHOCTH IPH HCIOJIB30BAHUM HAYYHBIX
TEPMUHOB WM BBIBOJAX M 0000LIEHUAX U3 HAOIIOACHUHN U ONBITOB.

Basogvuii yposenv - ommemxa «3»: yCBOEHO OCHOBHOE COJEp KaHUE y4eOHOro Marepuana,
HO M3JIOKEHO (PparMEeHTapHO, HE BCEI/la MOCIEeI0BaTEIbHO; ONPEACICHHs MOHATHIH HEJOCTaTO4YHO
YETKHUE;

HE HUCIOJIb30BaHbI B KAYECTBE JI0Ka3aTeIbCTBA BBIBO/IbI U 0000IIEHUS U3 HAOIIOACHUH U ONIBITOB MU
JIOMYILIEHbI OIIMOKU MpPU MX H3JI0KEHHM; JOMYIIEHbl OMMOKM M HEJAOCTaTOYHO B HCHOJIb30BAHUHU
HAY4YHOI TePMUHOJIOTUH, OTIPE/ICTIEHUH TOHATUH

Huoice 6a306020 yposenv - ommemka «2» OCHOBHOe COJIEpKaHME YueOHOro marepuaia He
PACKpBITO; HE JaHbl OTBETHI HA BCIOMOIaTEIbHBIE BOIIPOCHI YUUTEIIS,;

JIOMYILEHbI TPYObIe OIMOKU B ONPE/ICNICHUH OHSTHH, TIPH UCIIOIb30BaHIN TEPMHHOJIOTHH.

Onenka NMPAKTHYIECCKHUX yMeHHﬁ yyamuxcs

1.01eHKa yMEHHMii CTABUTH ONBITHI.

VYuutenes JOMKEH YYWUTBHIBATh: CaMOCTOSITENIBHOCTh MOA0O0pa 000pyAOBaHHS U  OOBEKTOB;
MOCIIE0BATEIHHOCTh B BBIMOJHEHUH PaOOTHI MO 3aKIaJKe OIMbITa; JIOTUYHOCTh U TPAMOTHOCTHh B
OTNMCaHNH HaOIIOIeHUH, B (OPMYITHPOBKE BBIBOJIOB U3 OIIBITA.

Buicokuil ypoeensv- ommemka «5»: NpaBUILHO OIpeJIesIeHa 1IeIb OIbITa; CAMOCTOSTEIBHO U
MOCJIEIOBATEILHO TPOBEACHHBI MOA00P 000py/IOBaHUS M OOBEKTOB, a TakKke paboTa MO 3aKiaaKe
OTIbITa, HAYYHO TPAMOTHO, JIOTHYHO OMUCAHBI HAOMIOAEHUS U C(HOPMYITHPOBAHBI BEIBOJIBI U3 OMBITA.

Ilogviuennwlit  yposenvs - ommemka «4» TIPaBUWIbHO ONpEJEeHA LENb OIbITa;
CaMOCTOSITENILHO MPOBEJICHA 110100p 000PYI0BaHUH OOBEKTOB, a TaKKe padoTa Mo 3aKJIJKE OIBITA;
NpPU3aKIaJKe OMbBITa Jomyckaercs | — 20muMOKH; B IENIOM TPaMOTHO W JIOTUYHO OIMCAHBI
HaOmoieHusT U ChOPMYIUPOBAHBI BBIBOABI M3 ONBITA; B ONUWCAHUU HAOMIOACHHWA W3 OIMBITA
JIOTTYIIIEHB HETOYHOCTH, BEIBOJIBI HETIOJTHEIE.

ba3zoeviii yposenv - ommemka «3»: TPAaBWIBHO OIpeJelieHa IeNb ONbITa; MOA00p
000pyI0BaHUS U OOBEKTOB, a TAKKE PAOOTHI 10 3aKJIAKE OIBITA MPOBEJAEHBI C TOMOIIBIO YIUTEIS;
JIOTTYIIIEHbI HETOYHOCTH U OIITMOKY MPU 3aKIIaJKe ONBITA, OMUCAHUH HAOMI0AeHUN, (OPMYITUPOBAHUN
BBIBOJIOB

Huoice 6a306020 yposenv-ommemka «2»: He OINpeelieHa CaMOCTOSATENIBHO eI OIBITA; HE
MOJTOTOBJICHO HYXHOE O00Opy/IOBaHWE; OIMYIIEHBI CYIIECTBEHHbIE ONIMOKH TPH 3aKIaJKe H
O0(OPMIICHUHU OTIBITA.

OueHka ymMeHuUil MPOBOAUTH HAOIIOIEHUS.

Yuurens A0MKEH yUYUTHIBATD:

MPABUJIBHOCTbH NMPOBE/ICHUSI HAOII0IEHUH 110 3aJaHHIO;

YMEHHUE BBIJCIATH CYIIECTBEHHBIC MPU3HAKKU Yy HaOIr0aeMoro o0beKTa (Mpolecca) JOTHYHOCTh |
HAy4YHYIO TPaMOTHOCTH B 0()OPMJICHUH PE3YJIbTaTOB HAOIIOACHUN U B BBIBOJAX.
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Bbicokuii ypoBeHb - 0TMETKA «5»:

NPaBUIBHO T10 33/IaHUI0 YUUTEINS IPOBEACHO HAOIIOICHHE;

BbIJIEJICHBl CYILECTBEHHbIE MpU3HAKU y HabmogaeMoro oObekTa (mpoiiecca); JOTHYHO, HAYyYHO
rPaMOTHO O(OPMIICHBI Pe3YJIbTaThl HAOTIOACHHIA U BBHIBOIBI.

IoBbIIEHHBIH YPOBEHb- OTMETKA «4»:

NPaBUIBHO T10 33/IaHUI0 YUUTEIS IPOBEACHO HAOIIIOICHHE;

IpU BBIJICICHUN CYIIECTBEHHBIX IPU3HAKOB Yy HaO0/gaeMoro ooObekTa (mpolecca Ha3BaHbI
BTOPOCTETCHHBIE; AOMyIeHa HeOPEKHOCTh B 0()OPMIIEHUH HAOJIIOJJCHUN 1 BHIBOJIOB.

ba3oBblii ypoBeHb - 0TMeETKA «3»:

JIOTTYIIICHBI HETOYHOCTH U | — 2 ommOKH B MPOBEICHUU HAOTIOACHHMIA 110 33/IaHUI0 YIUTEIIS;

U BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Yy HaOMI0AaeMoro o0bekTa (mpoiiecca) BbIICICHBI JIUIIh
HEKOTOpHIE; AomymIieHbl ommroku (1 - 2) B ohopmiieHnu HaOIIOICHHU U BHIBOJIOB.

Huxe 6a30BOro ypoBeHb - 0TMETKA «2):

Jomnymensl ommOku (3 -4) B mpoBeJCHUHM HAOMIONEHUN MO 3aJaHUI0 yduTens; HempaBuwibHO
BbIICTICHBl TPHU3HAKU HaOdrogaemMoro ooObekTa (mpouecca); Jomymensl omubku (3 -4) B
odopmIIeHUH HAOIIOICHUH U BBIBOJIOB.

OneHka 32 NIPOBepPOYHbIE TECTHI

Yautens MOJDKEH MPOBECTH WHCTPYKIUIO Ui TecTupyeMbix, OHa JO0DKHA OBITh KOPOTKOM,
MOHATHOM M 0OmIeil Ui BceX HCIBITYyeMbIX. MHCTpYKIMA HaeT pa3bsCHEHMs, KaKk He0OXOAUMO
OTBEYATh HA 3aJlaHMsl TeCTa. B MHCTPYKIIMM cOO0IaeTcs BpeMs, B TEUCHHE KOTOPOTO CIYIIATENSIM
HEOOXOUMO BBITIOTHUTH TECT, THUII IIKaJIbl OLICHUBAHUS.

B nmpomeHTHOM COOTHOIICHHH OIEHKH (110 MATHOAJUIBHONW CHUCTEME) PEKOMEHYeTCs BBICTABIISATH B
CIIEYIOIINX JHUAaNa3oHax:

@2»-49-0%

«3»-69-50 %

«@»-89-70%

«5» - 100 - 90%
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CONo LN,

OIMUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-METOAHYECKOI'O
OBECIIEYEHHUE

. NadopManinoHHO-KOMMYHUKAIIMOHHBIE CPEJICTBA.

TexHuueckue cpencTra 00ydeHusl.

Y4eOHO-TIpakTUUECKOe U y4eOHO0-1a00paTopHOE 000PYI0BaHHE.
Monenu: 00bEMHBIE, OCTEOIOTUYECKHE, pelbedHBIE.

Mynsioxu.

HarypanbHble OOBEKTHI.

Komzexuun.

Crienmanu3upoBaHHas yuyeOHasi MeOelb.

OBS3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUK

Buosorus. 10 kiaacce : yued, s obmeodpazoBar. opranu3anuii : yriayosa. b63 yposens / [B. B.
[Taceunuk u ap.] ; nox pea. B. B. Ilaceunuka. — M. : IIpocBemenue, 2019. — 336 c.: nin. —
(JIuaMs xU3HN).

Buonorus. 10 knacc. Ba3zoBslii ypoBens : YueOnuk / B.B. [laceunuk, A.A. KameHckuii [u
np.]; moa. pen. B.B. Ilaceunuk — Mocksa : [Ipocsemienue, 2022. — 224 c.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

B.C.PoxuoB. Tematuyeckuit 1 UTOTOBBIM KOHTPOJIb. COOpPHUK MPOBEPOUHBIX paboT. buoiorus.
10 xnacc. Mocksa 2014r.

O.I1. Aynkuna. buonorus 6-11 knaccsl. [IpoBepouHbie T€CThI, pa3HOYPOBHEBBIE 3aJaHUS.
Bonrorpan: Yuurens, 2012r

H.A.bornanos. KontponbsHo-u3meputenbubie Matepuansl. buonorus 10 kiace. @I'OC.
Mocksa. Bako, 2016r.

A.A Kupunenko. buonorus. Paznen «I'enetuka». Bee Tunsl 3anau. TpeHHpoBOYHAs TETpab.
Jlernon, 2016r

C.N.Konecuukos. buonorus. Pa3nen «9xonorus». Teopus, TpeHUpOBOUHBIE 3a1aHus. JIETHOH,
2016r.

[IBenoB. buonorus. O6mas ouonorus 10-11 xnaccsl. Mocksa. [Ipoda.2012r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

«Enunas komnexkuust Lludpposeix OOpazoBarensHbix PecypcoB» (Habop HUQPPOBBIX PECYPCOB K
yueOnukam nuanu B.B. ITaceunuka) (http://school-collection.edu.ru/).

http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/1aH
caift, OpuIM OonyOnMKOBaHbI B razete "buonorus". ABropamu caiita npojenaHa 0osbiuas padora
[0 CUCTEMATHU3UPOBAHUIO Ta3€THHIX CTaTell C Y4YETOM IIKOJIbHON yueOHOW MHporpammsbl MO
npenMerty "buonorna”.

http://ebio.ru/ - DnextponHblit yueOHUK «buonorus». CoaepKUT Bce pasziesibl OUOJOTHH:
0OTaHHKY, 300JI0TUI0, aHATOMHIO U (DU3HOJIOTHIO YEIOBEKA, OCHOBBI IIUTOJOTHUA M T€HETHKH,
IBOJIIONIMOHHYIO TEOPUI0 W JKOJOTHI0. MOKET OBbITh PEKOMEHOBAH Y4YaIlluMCs JUIs
camocTosTeNbHON paboter.http://djvu-inf.narod.ru/ - snexrponHas 6ndIMOTEKA

http://biology.ru/index.php - Caiit siBnsiercst MHTEepHET — Bepcueld yueOHOTO Kypca Ha KOMITAKT-
nucke "OtkpbiTas buonorus"
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TOCYIAPCTBEHHOE BFOJDKETHOE OBI[EOSPA30BATE/ILHOE VUPEXJIEHE
«JOKYYAEBCKAS ITIKOJIA Ne 5 TOPOZICKOI'O OKPVI'A JIOKYUYAEBCK»
JIOHELIKOM HAPOIHOW PECITYBJIMKU

PACCMOTPEHO COI'NTACOBAHO YTBEPXJAIO
Ha 3accaanuu [1IMO 3am. aupextopa no YP Hupextop TBOY
TTpotoxom ot « A3 » PF 4. T SERRSORATE, \CBCEA , HIHCHIA
No 4 4 I%W/Wl" T B.JoHTapesKo /i - .- DN >
Pyxosomurens IHIMO 20y £F L7 1)
_iz‘yd H.U.Posymuas

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

npeaMeTa OMoJIorus

VenyOeH bl YPOBeHb
st 10 ximacca

cpeaeHee obiee oOpa3oBaHUE

Pa3zpabotano yuutenem: Pozymnoii H. 1.

2024-2025 y4eOHbIii ron
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INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
TATA
Ne n/mm TEMA YPOKA KOJI-BO
IUIAH =~ ®AKT YACOB
Tema 1. «kbuosorust kak Hayka» (1 4)
1 02.09 buosnorust kak KOMIUIEKCHAst HayKa U KaK 4acTh 1
COBPEMEHHOT'0 O0IIECTBA
Tema 2. «<’KuBble cucTeMbl U UX H3YUeHHUE» (24)
2 03.09 JKuBbIe cHCTEMBI U UX CBOMCTBA 1
3 04.09 YpoBHEBast OpraHu3alus )KUBbIX CHCTEM 1
Tema 3. «buosiorust KJIeTKmw» (24)
4 09.09 WcTopust oTKpbITHS U M3ydeHus kieTku. Kinetounas 1
TEOPHS
10.09 MeTo 161 MOJIEKYJISIPHON M KJIIETOYHOM OMOJIOTHH.
5 IIpakTunuyeckas padora «/3ydeHrne METOI0B KICTOUHOU 1
ouosorun (xpomarorpadus, nekTpodopes,
muddepennmansHoe neHTpudyruponanue, [1LP)»
Tema 4. «Xumnueckasi opranuzanus kjaerku» (10 u)
6 11.09 XUMUYECKUI COCTaB KIETKU 1
7 16.09 MuHepaabHbIC BEIIECTBA KICTKH, UX OMOJIOTHYECKAsT POJIb 1
17.09 OpraHnydeckue BEIecTBa KICTKH — OCIIKH.
8 JlabopaTopHas pa6ora «O0HapyxeHHne OEIKOB ¢ 1
MTOMOIIIBIO0 KAYECTBEHHBIX PEAKITHI»
9 18.09 CoiicTBa, Kaccuukanys 1 GyHKIUU OSIKOB 1
10 23.09 OpraHnyeckue BEmecTBa KIETKA — YTIIEBOIbI 1
11 24.09 Oprannueckue BeIecTBa KJIETKH — JIMIHIbI 1
25.09 Hyxnennoseie kucnotsl. JIHK u PHK. JlaGopaTopuas
12 padora «VccnegoBanue HyKI€HMHOBBIX KHCIIOT, 1
BBIJICTICHHBIX M3 KJIIETOK PAa3JINYHBIX OPTaHU3MOBY
13 30.09 Crpoenne u pynknun ATO. [Ipyrue 1
nykineosuarpudocdarsr (HTD)
14 01.10 CexsenupoBanue JJHK. MeTtonbsl reHOMUKH, 1
TPAHCKPUIITOMHKH, IPOTEOMHUKHU
15 02.10 MeToab! CTpYKTypHOI OHOJIOTUH 1
Tema 5. «CTpoenne n pyHKIHHN KJIeTKID» (8 1)
16 07.10 Tuns! knetok. [Ipokapuornueckas KieTka 1
17 08.10 Crpoenne sykapuornueckoil kinetku. [lpakrnueckas 1
padora «3ydyeHne cBONCTB KJIECTOYHOW MEMOpPaHbI»
18 09.10 [ToBepXHOCTHBIH ammapar KICTKH 1
14.10 OnnomeMOpanHble opraHoub! kietkd. [lpakTudeckas
19 padora «3ydyeHue IBUKEHUS LIUTOILUIa3Mbl B 1
PACTHTENBHBIX KIETKAX)
15.10 [TosnryaBTOHOMHBIE OpraHOU/BI KJIETKN: MUTOXOHJIPHH,
20 wtactuabl. JlabopaTropuas padora «VccnenoBanne 1
IJ1a3MOJTM3a U ICTIIa3MOJIA3a B PACTHTEIBHBIX KIETKAX)»
21 16.10 HememOpanHbIle OpraHou bl KIETKH 1

29



21.10

Crpoenue u GpyHkuun sapa. CpaBHUTEIbHAS
XapaKTepUCTHKA KJIETOK 3ykapHoT. JlaGopaTopHas

22 1
padora «/3ydyeHre CTpOeHUs KIETOK pa3IMyHbIX
OpPraHU3MOBY
23 22.10 KonTtpoabHas padora Ne 1 1
Tema 6. «O0MeH BelecTB U NpeBpallleHNe JHEPIUM B KiaeTke» (9 4)
23.10 AcCUMWISILIAS U TUCCUMMJISALIUS — JBE CTOPOHBI
24 Metabonu3ma. Tumbel oOMeHa BemecTB. JlabopaTopHas 1
padora «/3ydyeHue KaTaTuTHYECKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIIa3bl WIIH KaTala3bl)»
05.11 DepMEHTAaTUBHBIN XapaKTep PEaKLUUN KIETOYHOTIO
o5 MeTtabosm3ma. JIaGopaTopHasi padora «3ydyeHue 1
(epMEeHTaTUBHOTO pacUICTIIICHUs EPOKCHIa BOJOPOA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
26 06.11 Benku-akTuBaTOPHI M OCIKH-UHTUOUTOPHI 1
27 11.11 ABtoTpo¢HBIi THII 0OMeHa BemecTB. POTOCHHTES. 1
28 12.11 XemocuHntes. JlabopaTopuasi padora «CpaBHeHUE 1
poLeccoB POTOCHHTE3a U XEMOCHHTE3a»
13.11 AHa3poOHbBIe opraHu3Mbl. Buibl OposkeHuMS.
29 JlaGopaTopHas padora «CpaBHEeHHE ITPOLIECCOB 1
OpO’KEHUS U JABIXaHUS»

30 18.11 AdpoOHBIE OPraHU3Mbl. JTalbl SHEPTETHUECKOT0 OOMEHa 1
31 19.11 DHeprus MeMOpaHHOTO TPa/IEHTa POTOHOB. Cunres 1
AT®: pabora mporoHHOil ATD-cuHTa3bI
32 20.11 KonTpoabHas padora Ne 2 1

Tema 7. «HacaencrBennasi uHpopmanusi U peanusanus eé B Kierke» (9 1)

33 25.11 Peaknuyu MaTpu4HOro CUHTE3a 1

34 26.11 Tpanckpunuus — marpuussii cuate3s PHK 1

35 27.11 Tpancnauus u e€ 3ranbl 1

36 02.12 KoaupoBanue amunokucior. Pons pubocom B OuocuHTE3E 1

Oenka

37 03.12 Opranuzanus reHoMa y IpoKapuoT U 3YKapruoT 1

38 04.12 MouekynsipHble MEXaHU3MBI SKCIIPECCUH TE€HOB Y 1
9YKapHOT

09.12 Bupycbl — BHeksIeTOUHbIE (OPMBI )KU3HU U O0IMraTHbIE

39 napasutsl. [IpakTudeckas padora «Co3nanue Moienu 1
BUpYyCa»

40 10.12 Bupycusbie 3a0o0eBanus 4e0BEKa, )KUBOTHBIX, PACTCHUHN 1

41 11.12 HanorexHomoruu B OMONIOTHH U MEAHUIIMHE 1
Tema 8. «’ Ku3HeHHBII IMKJ KJIeTKN» (6 4)

42 16.12 JKU3HEHHBIN UK KIETKH 1

43 17.12 Matpuunslii cunte3 JTHK 1

44 18.12 Xpomocomsl. JIabopaTopHast padora «3ydyeHue 1
XPOMOCOM Ha TOTOBBIX MHUKpOIIpenapaTax»

45 23.12 Jlenenue KIeTKH — MHTO3 1

16 24.12 Tuns! knetok.Kaprnokunes u nutokunes. JlaboparopHas 1

pabota «HabmroneHne MUTO3a B KIIETKAaX KOHYHMKA
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KOpelIKa JIyKa (Ha TOTOBBIX MHKPOIIpenapaTax)»
Perynsauus >KM3HEHHOTO ITUKJIAKJICTKH.

47 25.12 KonTtpoabHas padora Ne 3 1
Tema 9. «Ctpoenue u pyHkunu opranuzMon» (17 1)
48 08.01 Opranu3M Kak eIuHOE 11eJI0€ 1
49 13.01 TKaHI/IVpaCTeHHﬁU. JlabopaTopHas padora «/3ydeHue 1
TKaHEH pacTeHuil»
50 14.01 TkaHu )KUBOTHBIX U 4YenoBeka. JIabopaTopHasi padora 1
«M3y4yeHne TKaHEeH KUBOTHBIX»
51 15.01 Opranel. Cucremsl opraHos. JlabopaTropnasi paGora 1
«3yueHne opraHoB [IBETKOBOT'O PACTEHHSI»
52 20.01 Ormopa Tena opraHu3MOB 1
53 21.01 JIBrOKeHHE OpraHu3MOB 1
54 22.01 [Iutranue opraHu3MoB 1
55 27.01 [IuTranure MO3BOHOYHBIX KUBOTHBIX. [InIieBapuTenpHas 1
cHCTeMa YeJIOBeKa
56 28.01 JIpIXxaHue OpraHu3MOB 1
57 29.01 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJI0BEKa 1
58 03.02 TpancnopT BeliecTB y OpraHu3MoB 1
59 04.02 KpoBeHocHas cuctema mo3BOHOYHBIX KHUBOTHBIX U 1
9eJI0BeKa
60 05.02 Brienenue y opraHu3mMoB 1
61 10.02 3amura y OpraHu3MoB 1
62 11.02 MMMyHHast cucTeMa 4enoBeKa 1
63 12.02 Pa3znpaxxumocTs u perynsuus y opranu3mos. I'ymopanbHas 1
PEryIsIys ¥ YHIOKPUHHASI CHCTEMa )KMBOTHBIX U UEJIOBEKA
64 17.02 KonTtpoabHnas padora Ne 4 1
Temal0. «Pa3MHOkeHHMe M pa3BUTHE OPTaHU3MOB) (8 4)
65 18.02 @®opMbI pa3MHOKEHHUSI OPTaHU3MOB 1
66 19.02 [TonoBoe pa3MHOXkEHUE 1
67 25.02 Metios 1
26.02 I'ametorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
68 JlabopaTopHasi padota «/3ydeHre CTPOSHUS TOJOBBIX 1
KJIETOK Ha FTOTOBBIX MUKpOIIpenapaTax»
69 03.03 WNHauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI€HE3. 1
3akiiazKa OpraHoB M TKaHEH M3 3apOJIBIIIEBBIX JTUCTKOB
04.03 Poct u pa3zButue xxuBoTHbIX. JIabopaTopHas padora
70 «BbIsiBIEHNE TPU3HAKOB CXOCTBA 3apOAbIIIECH 1
MTO3BOHOYHBIX JKHBOTHBIX)»
05.03 Pasmuoxenue u pazsutue pacteHuil. Jlaboparopuas
71 padora «CTpoeHre OpraHOB Pa3MHOKEHHUS BBICIIINX 1
pacTeHum»
72 11.03 KonTtpoabHnas padora Ne §

Tema 11. «I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB» (24)

73

12.03

I/ICTOpI/IH CTAHOBJICHUSA U PA3BUTUA TCHCTUKU KAK HAYKH

1

74

17.03

OcHOBHbIE IOHATHS U CUMBOJIBI TeHETUKH. JIabopaTopHasi

1
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padora «/Ipozoduna kak 00BEKT TEHETUIECKUX
HUCCIIEIOBAHUI)

Tema 12 «3akoHoMepHOCTH HacJeacTBeHHOCTH» (10 1)
18.03 3aKOHOMEPHOCTH HACJICIOBAHMS PU3HAKOB.
75 '1‘\/[0HOI‘I/16pI/II[HOG ckpeurBanue. [lpakTuyeckas padora 1
W3ydenue pe3yabTaToB MOHOTHOPHIHOTO CKPEUTHUBAHUS Y
npo3o¢ s
76 19.038 [{uTonornyeckre OCHOBBI MOHOTHOPHUIHOTO CKPEIIUBAHMS 1
77 24.03 Ananusupyrouiee ckpeniuBanue. Hermonnoe 1
JOMUHUPOBAHHE
25.03 Jurnbpunnoe ckpemupanue. Ilpakrudyeckas padora
78 «M3y4enne pe3yabTaToB JUTHOPUIHOTO CKPEIIMBAHUS Y 1
Jpo30(pUIIb»
79 31.03 [{uTonornyeckre OCHOBBI AUTHOPUIHOTO CKPEIIMBAHMS 1
80 01.04 CreryieHHOE HaclieJIOBaHNE IPU3HAKOB 1
81 02.04 XpOMOCOMHasI TEOPUST HACIIECIACTBEHHOCTH 1
82 07.04 I'enernka momna 1
83 08.04 I'enoTHII KaK 1eI0CTHAS cHcTeMa. I'enernueckuii 1
KOHTPOJIb PA3BUTHS PACTCHUH, J)XUBOTHBIX U YEJIOBEKA
84 09.04 KonTtposabHas padora Ne 6 1
Tema 13. «3aKOHOMEPHOCTH H3MEHYMBOCTI (6 1)
85 14.04 W3MeHunBOCTh NpU3HAKOB. Bubl H3MEHUNBOCTH 1
86 15.04 MoudukanroHHast ©3MEHYUBOCTD 1
16.04 BapuanmoHHsblIil psj v BapualiioHHas KpUBasl.
JlaGopaTopnas padora «/ccnenoBanue
87 3aKOHOMEPHOCTEN MOAU(PHUKAIMOHHON NU3MEHYUBOCTH. 1
[TocTpoenue BapuaIliOHHOTO PsiJia ¥ BApUAITMOHHOM
KpUBOI
88 21.04 I'enoTunuueckast U3MeHUNBOCTh. KoMOMHATHBHAS 1
W3MEHYHUBOCTD
22.04 MyrtaunonHas usmeHunBocTh. IlpakTnyeckast padora
89 «MyTtanuu y 1po30¢puiibl (Ha FOTOBBIX 1
MHUKpOTpernaparax)»
90 23.04 3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIecca. JMUTeHETHKA 1
Y DTIUTEHOMHKA
Tema 14. «I'eHeTnka 4esnoBeka» (3 1)
91 28.04 I'eneruka uenoseka. IlpakTuyeckas padora 1
«CocraBiieHUE U aHAJIU3 POIOCITOBHOW
92 29.04 MeTtoapl MEIUITMHCKOIN T'€HETUKHU 1
93 30.04 3HavyeHNe MEIUIIMHCKON T€HETUKHU B IPEIOTBPALICHUU U 1
JICYCHNH TeHETHYECKUX 3a00JIeBaHU YeJI0BEKa
Tema 15. «Cenexkuusi opranu3mony (44)
05.05 OcHoBHbIE TIOHATHS cenekiun. JlabopaTopHasi paéoTa
94 «M3yueHune copToB KyJIbTYPHBIX PACTEHUH U TIOPOJ 1
JTOMANTHUX KUBOTHBIX)
95 06.05 Mertoapl ceneknnoHHo#M padoTsl. JlabopaTropnasi padora 1

«M3yueHne METOA0B CENEKIIMU PACTEHUI
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07.05

I[OCTI/DKCHI/IH CCIICKIIMHN paCTeHI/Iﬁ U )KUBOTHBIX.

% IIpakTuyeckas padora «lIpuBuBKa pacTeHUN» 1

97 13.05 CoxpaHeHue, U3y4eHHUE U UCII0Ih30BAaHUE T€HETHICCKUX 1
pecypcoB

Tema 16. «bUOTEXHO0JI0THSI U CHHTEeTHYeCKas1 Onostorus» (44)
14.05 buoTexHoorus kak Hayka U OTpacib TPOU3BOJICTBA.

98 IIpakTuyeckasi padora «/3yueHne oObEKTOB 1
OMOTEXHOJIOTHI

99 19.05 OcHOBHBIE HANIPaBIICHHUS] CHHTETUYECKON OMOJIOTHH 1

100 20.05 XpOMOCOMHAs U TeHHasl HH)KEeHepus. MeuImHCKIe 1
OMOTEXHOJIOTHH.

101 21.05 KonTtpoabHnas padora Ne 7 1

102 26.05 PesepBHEIH ypOK. 1

OBUIEE KOJIMYECTBO YACOB 110 102

INPOI'PAMME
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