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@enepanbHas pabovas mporpamma no ydebHomy mnpeamery «buornorus» (6a30BbIil ypOBEHB)
(mpenMeTHas o0macth «EcTecTBEHHO-HAay4YHBIC MPEAMETHI») (ajiee COOTBETCTBEHHO — IIporpamMma o
OuoJIoTHH, OMOJIOTHS) BKJIIOYACT IMOSCHUTEIBHYIO 3alKCKy, COACp)KaHWE OOy4YeHUs, IUTaHHUPYyEeMbIe
pe3yabTaThl OCBOCHUSI MPOTPAMMBI IO OMOJIOTHUH, TEMAaTHUECKOE TUIAHUPOBAHHE.

[TosicHuTenpHAs 3amKcKa OTpa)kaeT OOIIHMe [ENN U 33]1a9d U3YUEHHUsS] OMOJIOTHH, XapaKTEPUCTUKY
NICHXOJIOTHYECKUX TPEIMOChUIOK K €€ M3YyYCHHI0 OOYYaIOLIMMHCS, MECTO B CTPYKType y4eOHOTro
IUIaHA, a TaKXKe MOJXOIbl K OTOOpY COAEpIKaHWUs,K ONPEICIICHUIO TNIAHUPYEMBIX PE3YJIbTAaTOB.

Conepxxanne oOydeHHsI PacKpbhIBa€T COAEPIKATENbHbIC JHHHUU, KOTOPBIE MPEAararoTcs i
00513aTEIILHOTO N3YYEHHS B K&KIOM KJIACCE Ha YPOBHE CPETHET0 OOIIEro 00pa3oBaHMsL.

[Inanupyemble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl 1O OHOJOTHH BKJIFOYAIOT JIMYHOCTHBIC,
MEeTaIpeIMETHBIC PE3yIbTAThI 32 BECh MEpr0JT 00yUEHHsI Ha YPOBHE CpeHEro o0uiero oopa3oBanus, a
TaKXe IPeIMETHbIC JOCTI)KEHUS! 00YyJaromerocs 3a KaKablil roJ1 00y4eHus.

HOACHUTEJBHAA 3AIINCKA
[Ipu pa3paboTke mporpaMMbl 1O OHOJIOTUM TEOPETHUECKYIO OCHOBY ISl ONpEIeNIeHHs MOJIXOIOB K
dopmupoBaHuio coiepxkaHus ydeOHoro mpeamera «buonorms» COCTaBMWIIM:  KOHIENTYyalbHbIE
nonoxerns ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COAEpIKaHUs, PE3yJIbTaTOB OOYYEHHUS H
TpeOOBaHUI K YPOBHIO IOAIOTOBKM BBIYCKHHUKOB, IOJIOKEHHS 00 OOHIMX LeNIX W IMpHUHLUIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI cpesiHero olmiero obpa3oBaHus B Poccuiickoit
Ddenepanuy, a TakkKe MOJ0KEHU O crienupuKe OMOJI0ruY, €€ 3HaueHUH B MO3HAHUM )KMBOM MPUPOJBI U
o0ecrieyeHUn CyIIeCTBOBaHMSA 4yenoBeyeckoro ooOmiectBa. CorylacCHO Ha3BaHHBIM  IOJIOKEHUSM,
OTIpeieNIeHbl OCHOBHBIE (DYHKITUH MPOTPAMMBI TI0 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Owosiormu JaéT TPEACTABICHHWE O IENsAX, 00 o0meld crpaTerud OO0ydYeHHUS,
BOCIIUTAHHUS M PAa3BUTHSA OOYYAIOUIMXCS CpeacTBaMH ydeOHoro mpenmera «buomorusy», ompenenser
00s3aTeNIbHOE IIPEIIMETHOE COJIEp)KaHUEe, €ro CTPYKTYpYy, paclpeiesieHue IO pasjieiaM U TeMam,
PEKOMEH/IYEMYIO I10CJIe0BAaTEIbHOCTh M3YUeHHUsl y4yeOHOro marepuaiga ¢ y4€TOM MEXIpPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM 00pa30BaTEeIbHOIO IpoLEecca, BO3PACTHBIX OCOOEHHOCTEH
oOyJaromuxcs.

B mporpamme mo OGHONOrMHM TakXe YYUTBHIBAIOTCA TPEeOOBaHUS K IUIAHUPYEMBIM JMUYHOCTHBIM,

METaIrpeIMETHBIM H TPEJMETHBIM pe3ylibTaTaM O0O0y4eHHs B ()OPMHPOBAHUU OCHOBHBIX BHJIOB Y4E€OHO-
MO3HABATEIILHOW  JIESITEIbHOCTH/YY€OHBIX JEHCTBUUA OOYYaIOMIMXCS TI0 OCBOCHHUIO COJIEpIKaHUS
Ouoaoruueckoro oopazoBaHusl.
B nporpamme no 6uonoruu (10—11 kiaccel, 0a30BbIi ypOBEHb) peaqTu30BaH MPUHIUI TPEEMCTBEHHOCTH
B M3yueHUU Ouoisioruu, Onaronapst yemy B HE IPOCMATPUBAETCS HANPABICHHOCTh HA PA3BUTHE 3HAHUU,
CBSI3aHHBIX C (DOPMUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, LEHHOCTHBIX OpHUEHTALUMH
JUYHOCTH, HKOJIOTMYECKOTO MBIIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3ze >XKM3HM U OepexHbIM
OTHOILIEHHEM K OKpyKarouled npupoaHoil cpezae. [loaroMy Hapsaay ¢ u3ydyeHHEM OOLIeOMOIOTHYECKUX
TEOpHi, a TakkKe 3HAHUM O CTPOEHUM >KUBBIX CHUCTEM pA3HOTO paHra M CYIIHOCTH OCHOBHBIX
IPOTEKAIOIMX B HUX IPOLECCOB B IporpamMme 1Mo OWOJIOTMH YJEJIEHO BHHUMAaHHME HCIOJIb30BAaHUIO
MOJIyYEHHBIX 3HAHUI B IOBCEJIHEBHOM JKM3HM Ul pEIIEHUS NPUKIAAHBIX 3a1ad, B TOM YHCIE:
npo(UIaKTUKKA HacleACTBEHHbIX 3a00JIeBaHUN UelIOBEKa, MEAMKO-TEHETHYECKOro KOHCYJIbTHUPOBAaHMS,
000CHOBaHHUS 3KOJIOTUYECKH 11€71eco00pa3HOro MOBEIEHUSI B OKPY)KAloIlel MpUPOJHON cpefe, aHalu3a
BIMSHUS XO3SMCTBEHHOW JI€ATENbHOCTH 4YeJOBEKa Ha COCTOSHUE MPHUPOJHBIX U HCKYCCTBEHHBIX
9KOCHCTEM. YCHJIEHHME BHHUMAaHHs K NPHUKIATHON HampaBlIeHHOCTH ydeOHoro mpeamera «buomorus»
IPOJUKTOBAaHO HEOOXOIMMOCTBIO OOECIeUeHHs YCIOBUHM Ul PELICHUs OAHOM W3 aKTyalbHBIX 3a/1ad
IIKOJIBHOTO OMOJIOTHYECKOT0 00pa3oBaHMs, KOTOpas Ipenanojaraet (popMHpoBaHUE Yy OOy4YarOIIUXCS
CIIOCOOHOCTH a/IaliTUPOBATHCS K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUpA.



buonoruss Ha ypoBHe cpenHero ooOmiero o0pa3oBaHUS 3aHMMaeT BaxHoe MecTo. OHa
obecrieunBaeT (HOPMUPOBAHKE Yy O0YJAIONTUXCS MPEACTABICHUN O HAYYHOU KapTHHE MHPA, PACIIUpPSIET U
000011aeT 3HAHUS O XKUBOM MpuUpoje, €€ OTIUYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHu3aluil U
SBOJIIOIMM, CO3MAET  YCJIOBMS  JJIsi: TO3HAHUS 3aKOHOB KMBOW  MpUPOAbI, (HOPMUPOBAHUSA
(GyHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3JJ0POBOr0 M 0€30macHOro odpasa >KU3HH, SKOJIOTHYECKOTO
MBINIJICHHUA, HEHHOCTHOI'O OTHOIICHUA K JKUBOU mpupoac u 4CJIO0BCKY.

bonbiioe 3HaueHue 6I/IOJIOI‘I/ISI HMECT TAKXKC JIsI PCHICHUSA BOCIUTATCIBHBIX W PA3BHBAIOIINX
3amad  cpeaHero oOmiero o0Opa3oBaHUs, coUManM3auuMu oOydaromuxca. M3ydenuwe Ouonoruu
oOecrieynBaeT yCl10oBuUAa JJIA q)OpMI/IpOBaHI/IH HHTCJUICKTYAJIbHBIX, KOMMYHUKAIIUOHHBIX u
UH(GOPMALIMOHHBIX HABBIKOB, JCTETHUYECKON KYyJIbTYphl, CIHOCOOCTBYET HHTETpallMd OHOJOTHYECKHX
3HAHUU C MPEJCTABICHUSIMHU U3 IPYTUX yUEOHBIX MMPEAMETOB, B YaCTHOCTHU, (PU3UKH, XUMHUH U reorpaduu.
HazBanHble NONIOKEHUSI O IpeJHa3HaYeHHH y4eOHOro mnpenMera «buonorus» coCTaBWIM OCHOBY JUIS
onpezeNieHusl TMOAXO0J0B K OTOOpY M CTPYKTYpPHUPOBAHMIO €ro COJAEpKAaHMs, MPEJCTaBICHHOTO B
nporpaMMe 1o OUOJIOTHH.

Ot60op comepxkanusi yaeOHOro mnpeamera «bumonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
HO3HULUN KYJIbTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUH C KOTOPBIM O0YYaroIuecst JOHKHBI OCBOUTh
3HaHUS M YMEHHSA, 3HAUMMBbIe sl (OPMHUpPOBAaHUS OOMIEH KYJIBTYPHI, ONpPEIEISIONINE aJIeKBaTHOE
MOBE/ICHUE YeJIOBEKa B OKPYXKAlOIIel MPUPOJHOU cpele, BOCTPEOOBAHHBIE B MOBCEIHEBHOW KU3HHU U
MpaKTHYecKoH fesTenbHocTh. Ocoboe MecTo B ATOW cUCTEeMe 3HAHUW 3aHUMAIOT DJIEMEHTBI COICPIKAHMS,
KOTOpBIE CIIY’)KaT OCHOBOH Il (JOPMHUPOBAHUS MPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYyYHOM
KapTHHE MHUpa U [ICHHOCTHBIX OPUEHTALUSAX JIMYHOCTH, CIIOCOOCTBYIOIIUX TYMaHHU3aIUU OUOIOTHYECKOTO
o0OpazoBaHusl.

CTpyKkTypHpoBaHHE COAEp)KaHUS Y4eOHOro Marepuaja B TIporpamMme 10 OHOJOTHH
OCYIIECTBIICHO C YYETOM NPHOPHUTETHOTO 3HAYCHHUS 3HAHUU 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX >KHBOU
IpUPOIBI, O €€ YPOBHEBOW OpraHW3alMy W ABOJIONUHA. B COOTBETCTBUU C 3THM B CTPYKType y4eOHOTO
npeamera «buomorusy BBIJICJICHBI CJIICAYIOIIUEC COACPKATCIbHBIC IMHHUU: «bnoiorus xak HaykKa. MGTOI[I)I
HayyHOro mo3HaHus», «Kierka kak Ouonoruyeckass cucrema», «OpraHusMm Kak Ouojoruyeckas
cuctema», «CuctemMa M MHOrooOpasue OpPraHUYECKOTO MHUPa», «DBOIIOLUS >KUBOWH MPHUPOIB»,
«IKOCHCTEMBI U MIPUCYIITNE UM 3aKOHOMEPHOCTH.

lenp wu3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00y4aroIMMUCS 3HAHUAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3alMM KUBBIX CUCTEM PAa3HOTO paHra
¥ TIpruoOpeTEeHNEe YMEHHUI UCIOJIb30BAaTh ATH 3HAHUS ISl TPAMOTHBIX JECHCTBUN B OTHOIICHHUH OOBEKTOB
YKUBOM MPUPOABI U PELICHUSI PA3IMUHbIX KU3HEHHBIX MPOOIIeM.

JlocTmkeHre T1enu W3ydeHHs y4deOHoro mnpeamera «buosiorus» Ha 0a30BOM YpPOBHE
obecrieunBaeTcs pelIeHrueM CIeIyIMUX 3a1au:

OCBOEHHE OOYyYalOUIMMHCS CHUCTEMBbl 3HAHUW O OHOJOTHYECKHX TEOpHsIX, YYCHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBUiaX, CIAYXKAIIMX OCHOBOW s (popMHpOBaHHS MPEACTABICHHUH O
€CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJaX HAy4YHOTO IO3HaHUsS, CTPOCHHH, MHOroo0pasuu u
0COOEHHOCTSX JKUBBIX CUCTEM Pa3HOT0 YPOBHA OpraHu3anuu, BbIAAIONIUXCA OTKPBITHAX U COBPEMCHHBIX
HCCIIEI0BaHUSIX B OMOJIOTHH;

dbopmupoBaHHe y 00YJAIONIUXCS MMO3HABATEIHHBIX, HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIOCOOHOCTEH B
mponecce aHalin3a JaHHBIX O IIYTAX Pa3sBUTUSA B onosornu HAaY4YHBIX B3IJIAO0B, I/Illefl U 1IoaxXod0B K
W3YYEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIUy;

CTaHOBJIEHHE y OOYyYaroImUXcsi 0O0meld KyabTyphl, (PYHKIIMOHATBHOW TPAaMOTHOCTH, Pa3BUTHE YMEHUU
OOBSICHATH U OIIEHUBATH SIBJICHUS OKPY)KAIOIIETO0 MHUPA KUBOM MPHUPOIBI HA OCHOBAHUY 3HAHUN U OIBITA,
MOJTyYEHHBIX TIPU U3YYEHUU OMOJIOTHUH;



dbopmupoBaHHe y OOYyYarONIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OWOJIOTHYCCKUX 3HAHUN B
MPaKTUYECKOW JIEATETLHOCTH YEJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHA;
BOCITUTAHUE YOSKIEHHOCTH B BO3MOJKHOCTH TTO3HAHHS YEJIOBEKOM KHUBOW IMPHUPOJIBI, HEOOXOIUMOCTH
OCpEe)KHOTO OTHOIICHHWS K HEW, COONIOACHHUS JTHYECKUX HOPM IPH IPOBEACHUH OHOJOTHUYECKHX
HCCIICIOBAHUIA;
OCO3HAaHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHWU ISl TIOBBIIICHUS YPOBHS DKOJIOTUYECKOW KYIbTYPHI, IS
(GhOopMUPOBAHUS HAYYHOTO MHPOBO33PEHHUS;
MpUMEHEHHUE TPUOOPETEHHBIX 3HAHMM M YMEHUN B TMOBCEAHEBHOMN >KM3HU ISl OLEHKH IOCIEACTBUI
CBOEH JICATEIHHOCTH 1O OTHOIICHUIO K OKPYXKAIOIIEH cpejie, COOCTBEHHOMY 3/I0pOBbIO, 000CHOBaHUE U
cobmoienne Mep mporiIakTUKH 3a00I€BaHU.
B cucreme cpeanero obmiero oOpa3oBanusi «buosnorus», uydaemas Ha 0a30BOM YypOBHE,

SABJISICTCSL  00SI3aTENIbHBIM ~ YYEOHBIM TPEAMETOM, BXOMSIIMM B COCTaB MPEAMETHOH o0yacTu
«EcTecTBEeHHO-HAYYHBIC MTPEIMETHIY.

s m3yuenust Ouosorud Ha 6a30BOM ypOBHE cpemHero oomiero obpa3oBaHus otBoautcs 102
yacoB: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11 kitacce — 68 vaca (2 yaca B HEJIETIO).

MJAHUPYEMBIE PE3VJBTATBI OCBOEHHUSI TMPOTPAMMBI IO
BUOJIOTUA HA YPOBHE OCHOBHOI'O OBIIETO OBPA3OBAHUS
(BA3OBbI1 YPOBEHD)

Cornacao ®I'OC COO, ycraHaBiuBaroTcsl TpeOOBaHUS K pe3yJIbTaTaM OCBOEHUS O00YJarOIUMHUCS
POTPaMM CPEIHEr0 O0IIeTr0 00pa30BaHMs: IUYHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpyKType NMYHOCTHBIX pe3yibTaTOB OCBOCHHS IpeameTa «bHOJIOTHs BBIIEIEHBI CIECAYIOLINE
COCTABJISIFOLIME: OCO3HAHME OOYYArOIIUMUCS POCCUUCKON TPaKTAHCKON MIACHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEIENICHHIO, HAJTMUME MOTUBAIIMK K 00y4eHHI0 OMOJIOTHHY,
IeJIEHANpPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJCHUH JIMYHOCTH HAa OCHOBE KIIIOUYEBBIX LIEHHOCTEH M
UCTOPUYECKUX TPAAULMNA pa3BUTHS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh O0y4aroumxcs
PYKOBOJACTBOBAaTbCA B CBOEU JACATEIBHOCTH II€HHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, NPUCYILIMMHU
cucreMe OHOJOrMYecKOoro oOpa30BaHUs, HAJIWYME HSKOJOTMYECKOrO MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBIL.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MpeameTa «bHojaorusy» IToCTUraroTcs B €IMHCTBE Y4eOHOU U
BOCIIUTATEIbHOMN IEATEIIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMA POCCUMCKMMH COLIMOKYJIBTYPHBIMU,
UCTOPUYECKMMHU U JYXOBHO-HPABCTBEHHBIMH II€HHOCTSMH, HPUHATHIMH B OOIIECTBE NpaBUIaMU U
HOpMaMH{ MOBEJICHHUSI U CHOCOOCTBYIOT IpoOIleccaM CaMOIO3HaHUS, CAMOBOCIHMTAHUS M CaMOpa3BUTHS,
pa3BUTHS BHYTPEHHEH MO3UMLMU JIMYHOCTH, MATPUOTU3MA, YBAXEHUsS K 3aKOHY M IPaBOIOPSAKY,
YeJIOBEKY Tpy/la U CTaplIieMy IOKOJEHHUIO, B3aUMHOTO YBaXK€HHS, OEpPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY
HaclIeIUIl0 M TPaJuLUMsAM MHOTOHalMOHAIbHOrO Haponxa Poccuiickonn ®@enepanuu, nOpupoie u
OKpY>Karollen cpene.

JIndHOCTHBIE pe3yNnbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» HOMKHBI OTpaxarhb
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOLIMXCS PYKOBOJCTBOBATHCSI CPOPMUPOBAHHON BHYTPEHHEN MO3UIMEH
JUYHOCTH, CHUCTEMOH  IICHHOCTHBIX  OpPHEHTAIlMi, TMO3UTHBHBIX  BHYTPEHHHUX  YOEKICHHUH,
COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IIEHHOCTSM POCCHHCKOro OOIIecTBa, paclIMpeHHe KU3HEHHOTO
ONbITa W ONBITA JEATEIBHOCTH B IIPOLIECCE pEATU3allMM OCHOBHBIX HANPABJICHUM BOCIHUTATEIBHON
JEATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:



c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH O0YyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MIpaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U MTPaBOMOPSIIKa;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEILHOCTH MIPH CO3JaHIH YIEOHBIX MTPOEKTOB, PEIICHUH
y4eOHBIX ¥ MMO3HABATEIHHBIX 33/1a4, BHITTOJHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMPENENIATh COOCTBEHHYIO IMO3UILIMI0 MO OTHOILIECHUIO K SBIECHUSM COBPEMEHHOI
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOUX JCUCTBHUSX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHSI
JOJIeN € Pa3HbIMU YOEKICHUSMU, KYIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIBHBIM MTOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOT'O BBHIMIOJIHEHUS yUEOHBIX, TO3HABATEIbHBIX
U HCCIIEIOBATENbCKUX 3a]a4, YBAXKUTEJIBHOIO OTHOIIEHHS K MHEHHMIO ONIMOHEHTOB IMPHU O0OCYXKIEHUU
CTIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJACPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPpa)KAAHCKOW HIEHTUYHOCTH, IATPUOTU3MA, YBAKEHUSI K CBOEMY
HapoAdy, YyBCTBAa OTBETCTBEHHOCTHU mepea PoauHoM, ropaocTu 3a CBOM Kpai, cBOK PoauHy, CBOU S3bIK U
KYJIbTYPY, IPOILLJIOE ¥ HACTOSIIEE MHOTOHALIMOHAIbHOIO Hapoaa Poccuy;

LEHHOCTHOE OTHOLIEHUWE K MPUPOJHOMY HACIEIUI0 W MAMSATHUKAM HPHUPOABL, TOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ] POCCUMCKMX YUYEHBIX B CTAaHOBJIEHHE M pa3BUTHE OHOJIOTHH,
MOHUMAaHUs 3Ha4YeHHUs] OUOJIOTHMU B MO3HAHUM 3aKOHOB IPHUPOIBI, B KU3HHU UYEJIOBEKA U COBPEMEHHOTO
00I111eCTBA;

uzeiHas yoexAEHHOCTh, TOTOBHOCTh K CIy>KE€HHUIO U 3amute OTedyecTBa, OTBETCTBEHHOCTH 32 €T0
Ccynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEJICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0O M IPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTUPYACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUUBOTO OYIYyIIETo;

OTBETCTBEHHOE OTHOILEHUWE K CBOMM POJMUTEISIM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KU3HH B COOTBETCTBUU C TpaAULMAMU Hapoa0B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAas OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH KayecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usnuyeckoro BocnuTaHus, (GopMHMPOBAHMA KYJbTYPbl 310POBbSi M 3MOIHOHAJIBHOIO
Os1aronosyqus:

MOHUMAaHWE W peau3alus 370pOBOro M 0Oe30macHoro oOpa3a >XKU3HU (30pOBOE TMHUTAHUE,
COONIOZICHNE THTMEHWYECKHX TPaBHJI M HOPM, COaTaHCHUPOBAHHBIM pPEKUM 3aHATUH M OTABIXA,
perynspHas Qu3ndeckas aKTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37J0POBbBIO;

MOHMMAaHHE IIEHHOCTH MpPaBWJI MHAWBUIYATBHOTO M KOJUIEKTUBHOTO OE30MAaCHOTO IMOBEACHHS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCIEACTBUI 1 HETPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIs, HAPKOTHKOB,
KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYy0Jt00ue;



FOTOBHOCTb K AaKTHUBHOW JEATEIbHOCTH TEXHOJOTHYECKOW M COLMAIBLHOM HamnpaBiIeHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMOJIHATH TaKyIO AESTEIbHOCTD;

UHTEpEC K pa3IuyHbiM cdepaM MNpoPecCHOHANbHON JAEATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymiel mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUHU BCEH KHU3HH;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

9KOJIOTHYECKHU 1IeJIecO00pa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY >KM3HU Ha 3emiie, OCHOBE
€€ CylIeCTBOBaHUS;

MOBBIIICHUE YPOBHS SKOJIOTHYECKON KYJIBTYPhI: IPHOOPETESHHUE OIBITA IJIAHUPOBAHUS TTOCTYIKOB H
OLICHKH MX BO3MO>KHBIX MOCIEACTBUIM JIsl OKpY>KaIoIel cpebl;

OCO3HaHHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTh HCIOJb30BaTh MpUOOpETacMble MPU HW3YYEHUHM OMOJIOTMM 3HAHUS U yYMEHUs IIpU
pemeHnn MpoOJieM, CBA3aHHBIX C palMOHAIBHBIM IPUPOAOINOIH30BAHUEM (COONIOJICHHE MPABUI
MOBEJICHUs B MPHUPOJE, HAMPABIEHHBIX HA COXPaHEHHWE PABHOBECHS B JKOCUCTEMAaX, OXPaHy BHUJOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HEINPUATHE JCHUCTBUN, NPUHOCALIMX BPEI OKPYKAWOLIEH NPUPOJHOU CpEAE, YMEHHUE
MIPOTHO3UPOBATh HEOJATONPHUSATHBIE SKOJOTWYECKHE TOCIEACTBUS MNPEANPUHUMAEMBIX JCUCTBUN U
peoTBpallaTh UX;

HAJIMYUE Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYPBI, OMBITA JESATEIbHOCTH
DKOJIOTMYECKON  HANpaBIE€HHOCTH, YMEHMsS  PYKOBOJACTBOBAaTbCS MMM B II03HABATEIbHOM,
KOMMYHUKATUBHON M COLIMAIBHON MPAKTHKE, TOTOBHOCTH K YYaCTHIO B NMPAKTHYECKOW ACSATEIHHOCTU
9KOJIOTHYECKON HaNpaBICHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
U OOLIECTBEHHON NMPAKTHUKU, OCHOBAHHOI'O HA JTUAJIOre KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOU KYJIBTYphI KaK CPEACTBAa B3aUMOJICHCTBUS MEKIY
JIOJIbMU | TIO3HAHUS MUPA;

NOHMMaHHWE CHeU(PUKH OWOJNIOTMM KaKk HayKd, OCO3HaHHs e€ poiau B (HOPMUPOBAHHU
palMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3AaHUM LIEIOCTHOTO MPEICTABICHUS 00 OKpYXKaIoIEeM MUpE
KaK O €JUHCTBE MPUPOJIBI, YEIIOBEKA U OOIECTBA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIIeHUN
po0JieM COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OWOJIOTMH Ul COBPEMEHHOM LMBWIM3ALMU: 00ECleYeHus: HOBOIO
YPOBHSI pa3BUTHS MEIUIMHBI, CO3JaHHE TEPCHEKTUBHBIX OWOTEXHONOTUH, CHOCOOHBIX peliaTh
pecypcHble MPOOIeMbl Pa3BUTHSI YEIOBEUYECTBA, MOMCKA MyTeH BBIXOJa U3 TIIO0ATBHBIX IKOJIOTUYECKUX
npobiieM u olecrieueHus mepexoja K YCTOMYMBOMY pAa3BUTHIO, PALUOHAIBHOMY HCHOJIb30BAHUIO
MIPUPOTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU,

3aMHTEPECOBAHHOCTh B TIONYYEHUM OMOJOTHMYECKUX 3HAHUW B LEJISIX TMOBBIIMICHUS OOIIei
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHATHHOW TPaMOTHOCTHU
oOygaronuxcs, GOpMHUPYEMON MPU U3yUYE€HUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METO/0B MO3HAHMsI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TMOJIydaeMble 3HAHUS I aHaluu3a U OOBSACHEHHUS SBICHUN OKpPYKAIOIIET0 MHpa U
MPOUCXOSAIMINX B HEM H3MEHEHWH, YMEHHUE JelaTh 0OOCHOBaHHBIC 3aKITIOUYCHHS HAa OCHOBE HAayYHBIX
(haKTOB M UMEIOIITUXCSI TAHHBIX C MEJBI0 MOTYyYeHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS Uil pelieHHs] mpoOiieM B
peabHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHUE IIEHHOCTH HAyYHON [EATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATb MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEPHIBHOMY 0Opa30BaHUIO U CaMOO0pa3oBaHHIO, K aKTUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH 10 OMOJIOTHU B COOTBETCTBUU C JKM3HEHHBIMHU TTOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaThl OCBOCHHS Y4eOHOTo mnpeamera «buonorus» BKIIOYAIOT: 3HAUUMBbIE
s (GOPMHUPOBAHHUA  MHUPOBO33PEHHUS  OOYYAIOIIUXCA MEKIUCUUIUIMHAPHBIE (MEXIpPEAMETHBIC)
oOIIeHayYHbIE TIOHATHS, OTPAXKAIOIIUE IEIOCTHOCTh HAYYHOH KapTUHBI MUpAa M CIEHU(PHUKY METOJOB
MO3HAHMS, MCIOJb3yEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPrus, SBJICHHUE, MPOLECC, CUCTEMA,
Hay4yHbIA (DaKT, MPUHIUN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIelOBaHUE, HAOIIOACHHE,
U3MEpEeHue, OKCIEPUMEHT W JApPYrux), YHHBepcalbHble Yy4yeOHbIe JeWcTBUS (TIO3HABAaTENbHBIE,
KOMMYHHUKATHBHBIC, PETYISTHUBHBIC), oOecieunBaomuye GopMupoBanne (HYHKIIMOHATLHOW IPaMOTHOCTH
U COLIMAJIHHOW KOMIIETEHIIMH OO0y4arouuxcs, CHOCOOHOCTh OOydaroluXCsl HCIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHUE 3HAHUS W YyHHUBEpcajbHble YueOHble JEWCTBUS B
II0O3HABATEJILHON U COLIMAJIBHON ITPAKTHUKE.

MertarnpeMeTHbIE PE3yIbTaThl OCBOCHUS MPOTPAMMBI CPEIHEro OO0IIEro oOpa3oBaHUs JTOJIKHBI
OTpaXkaTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHS:

CaMOCTOSITENIEHO (hOPMYITUPOBATH U aKTYAJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCIIONIb30BaTh IMPU OCBOCHMM 3HAHUN MNPUEMBI JIOTUYECKOTO MBINUICHHS (aHallM3a, CHHTE3a,
CpaBHEHHs, KiaccudUKaiu, 0000IIeHHsI), pACKPBIBATh CMBICI OMOJIOTMYECKUX TMOHATHH (BBIICIATH MX
XapaKTepHBIC TPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHSATHSIMH );

OTIpEeNeNATh IeNU JIEATEILHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUH UX JOCTHKEHHS, COOTHOCHTH
pe3yNbTaThl ACSITELHOCTH C TOCTABICHHBIMU LEJSMU;

MCIIOJIb30BaTh OMOJIOTHYECKHUE OHITHS ISl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHBHBIC, ACIYKTHUBHBIC, 1O aHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH ¥ TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SBICHUSAX, (DOPMYIHpPOBATH BBIBOJBI H
3aKIIIOYCHHUS;

NPUMEHSTh CXEMHO-MOJENbHbIE CpeACTBa Ui NPEICTABICHUS CYIIECTBEHHBIX CBSI3eH W
OTHOIIEHUHA B H3y4aeMbIX OHOJIOTUYECKUX OOBEKTaX, a TakKe MPOTHUBOPEUUN PA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUTAaH pEIICHUS MPOOJIEMBI C YYETOM aHaIHM3a WMEIOIIHUXCS MaTepHAbHBIX M
HEMaTepUATbHBIX PECYPCOB;

BHOCHTHh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHHUBATh COOTBETCTBHE PE3yJIbTATOB IIEJSIM, OIICHUBATH
PUCKH TTOCIIEAICTBUH IEATEILHOCTH;

KOOPJIWHUPOBATh H  BBHIOJMHATH pa0OTy B  YCIOBUSAX  PEATBHOTO, BHUPTYAIBHOTO H
KOMOMHHMPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJIETh HAaBBIKAMH y4eOHO-HCCIIEJOBATENILCKOH M TMPOEKTHOM JIEATENIbHOCTH, HaBBIKAMHU
paspernieHust npo0ieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOMCKY METOJIOB peIleHUs
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHUS;

UCITIONIB30BaTh  pPa3jMYHBbIe BHUABI JEATEIBHOCTH 10 TIIOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETANNH, TPeoOpa3oBaHUI0 M MPUMEHEHHUIO B YUEOHBIX CHUTYAIMsIX, B TOM YHCJIE TPU CO3aHUH
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBI THUN MBINUICHHUS, BIAJAETh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMU
MOHSITHSMH U METOJIAMU;

CTaBHUTh U (POPMYITUPOBATH COOCTBEHHBIE 33]]aUl B 00pa30BATEIbHON JACATEIBHOCTH U KU3HEHHBIX
CUTYaIUsX;



BBISIBJIATh IIPUYMHHO-CIIEJICTBEHHBIE CBSA3M U AKTyaJIM3UpOBaTh 3a/ady, BbLABUIaTb THIOTE3y €€
peleHus, HaxOOUTh apryMEHThl ISl JO0Ka3aTelbCTBA CBOMX YTBEP)KICHHH, 3a/laBaTh IHapamMeTpbl U
KPUTEPHUH PELICHHUS;

aHAJTM3UPOBATh TOJYYECHHBIE B XOJAE PEIICHUS 3a7aydl pe3yibTaThl, KPUTHUECKU OIIEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILLECTBIIATh LI€JICHANIPABICHHBIM IOUCK IIepeHoca CpeICTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPey;

YMETh MIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MPAKTHUECKYIO 001aCTH JKU3HEACATEIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUT'aTh HOBBIC MJIEH, NpeaIaraTb OPUrMHAIbHbIE MOAXOAbl U PEIeHHs], CTaBUTh MPOOJIEMbl U
3aJa4uu, JIOMYCKAIOIINe albTepHATUBHBIEC PELICHHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3JIUYHBIX MCTOUYHMKAX MHPOpMaLuu (TEKCTe y4yeOHOro mocoous, HaydHO-
HOIYJISIPHOM UTEepaType, OMONIOTNYECKUX CIOBapsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B
WnTepHere), aHanu3upoBaTth MHPOPMALHUIO PA3TUYHBIX BUAOB M (OPM MPEICTABICHHS, KPUTHYECKH
OLIGHUBAThH €€ IOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(bopMynHUpOBaTh 3aIPOCHl U IPUMEHSTH pa3IMYHbIE METO/bI IIPU MOUCKE U 0TOOpe OMOJIOrHYeCcKOn
uHpOopMaLnu, He0OOXOAMMOM IS BBITIOJIHEHHSI yUeOHbIX 3a/ay;

npuoOpeTraTh  ONBIT  HCIOJIB30BaHUSA  HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMPATh ONTUMAaJbHYIO (OpMY MpEACTaBICHUs OMOJIOTMYECKO HH(popManuu
(cxembl, TpaduKH, JUArpaMMBbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU paboTe ¢ OMOJIOTHUECKON HHPOPMAIHCH:
NPUMEHATh XUMHUYECKHe, GU3NIECKHEe U MaTeMaTHYECKHe 3HAKH U CHMBOJIBI, (hopMyiibel, abOpeBuaTypy,
HOMEHKJIATypy, UCII0JIb30BaTh U IPe0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJIATHOCTH;

BJIAJ€Th HABBIKAMU DACHO3HABAHUSA M 3alUThl MH(OpMANMM, MHPOPMALMOHHONW O€30macHOCTH
JMYHOCTH.

OsJiajieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHUKALIMU BO BCeX c(epax >KM3HU, aKTUBHO y4yacTBOBaTh B JAMAJOre WU
JMICKYCCHH TI0 CYIIECTBY OOCYXIaeMOl TeMbl (YMEHHE 3aJaBaTh BOMIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHTEJIEHO BBITIOJHEHUS TPEyIaraéMoi 3aJaud, YIYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TO3HUIIUI
JPYTUX YYaCTHUKOB JAMAIOra WIN AUCKYCCHUN);

pacrio3HaBaTh HeBepOalbHblEe CpeAcTBa OOIICHHs, MOHMMAaTh 3HAUYEHUE COIMAIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyalldil, YMETh CMST4aTb KOHQUIMKTHI W BECTH
HIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMHU CIIOCOOaMM OOIIEHUS M B3aUMOJEWCTBHUS, MMOHMMAaThb HaMEpPEHHs APYruX
Jro/Ied, IPOSBIATh YBOKUTEIbHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOW (opme (popMynupoBaTh
CBOM BO3PAXCHUS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCIIOJIH30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHAs IeSITeILHOCTD:

MOHUMATh U UCHOJB30BATH MPEUMYILECTBA KOMAaH/IHOW ¥ MHAWBUAYATbHOW paOOThI MPHU pelIeHUN
Ouojoruueckod  MpoOieMbl, OOOCHOBBIBaTbH HEOOXOJUMOCTh MPUMEHEHHsS TPYNIOBBIX  (opMm
B3aMMOJICHCTBYS IPU pelIeHUH yueOHO! 3a/1auH;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JeHCTBMHA ¢ y4€ToM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

NPUHUMATD LIE€M COBMECTHON NESATEILHOCTH, OPIaHU30BBIBATh U KOOPIAMHUPOBATH JEHCTBUS 1O €€
JOCTH)KEHHIO: COCTaBIIATh IUIAH JCUCTBUM, pacHpenessiTb pOJM € YYETOM MHEHHHM YYaCTHHKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI,



OLIEHMBATh KAayeCTBO CBOETO BKJAJa M KaXKAOrO Y4aCTHUKAa KOMaHAbl B OOIIMH pe3ynapTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

IpeliaraTb HOBBIE IIPOEKTHI, OLICHWBAaTh M€ C TIO3ULIMH HOBM3HBI, OPUIMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh IMO3UTHUBHOE CTPATETMYECKOE IOBEAECHHUE B Pa3JIMYHBIX CUTYyallUsX, MPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

Osi1aieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJIsl BBIABICHUS NMPOOJIEM M UX pEIICHUS B JKU3HEHHBIX H
Y4EOHBIX CUTYyaLUsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHWH LEJEBbIE M CMBICIIOBbIE YCTAaHOBKHM B CBOMX
JNEUCTBUSAX UM MOCTYNKaxX II0 OTHOIIEHHWIO K JXUBOM IIPUPOJAE, CBOEMY 3J0POBBI0 U 3/I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh O3HABATEIIBHYIO NESATEIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh U
(opMynHupoBaTh COOCTBEHHBIE 331a4K B 00Pa30BaTEIIbHON JESITEIbHOCTH U )KU3HEHHbBIX CUTYalHUsX;

CaMOCTOSITENIFHO COCTABIIATh IUIAH pEIICHUS MpoOJeMbl € Y4ETOM MMEIOLUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHMIO U MPOSBICHUIO LIMPOKON SPYIUIUH B pa3HbIX 00JIACTSIX 3HAHUM,
IOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTeIbHbIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalusIM, BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTb, OLICHUBATb
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJCTh HAaBbIKAMHU I103HABATEJIbHOW peQUIEKCUH KaK OCO3HAHUS COBEPILAEMbIX JEHCTBUHA H
MBICIIUTENBHBIX IPOIECCOB, MX PE3yJbTaTOB M OCHOBAHMIA, WCIOJB30BATH MPHEMBI peIICKCHH JUIS
OLICHKU CHTYalllH, BHIOOPA BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

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

3) npuHsATHE CeOs1 U IPYTrUX:

NPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKU M IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX NP aHAIN3€E PE3YJIBTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeloBeKa.

INPEIMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3yinbTaThl ocBoeHus nporpaMMmbl COO mo Ouosorun Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienupuyeckue st yuebHoro npeamera «buosorus» HaydHble 3HAHHSI, YMEHHS U CIIOCOObI
JNEHCTBUII 10 OCBOGHMIO, WHTEpIpeTalii W NpeoOpa3oBaHUIO 3HAHUM, BHJIbI JESATEIBHOCTH IIO
MOJIyYEHUIO HOBOT'O 3HAHMS W TPUMEHEHUIO 3HAHUN B pa3MYHbIX YYEOHBIX CHUTyalMsX, a TaKkKe B
peaybHBIX JKU3HEHHBIX CUTYAIMsX, CBS3aHHBIX ¢ Ouosnorueid. B mporpamme npenMeTHble pe3ylbTaThl
IpeCTaBJIEeHbI 110 roJaM 00ydeHusl.

[IpenmeTHble pe3yabTaThl OCBOEHUS y4yeOHoro mnpenmera «buonorus» 6 10 knacce ROMKHBI
OTpaxkaTh:

c(OpMHPOBAHHOCTH 3HAaHUI O MECTE U POJIM OMOJIOTUHU B CHCTEME HayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAaHMM COBPEMEHHOH €CTECTBEHHO-HAy4yHOW KapTUHbl MHpa W HAYYHOTO



MHUPOBO33pEHHUS, O BKIJIAJe POCCUHCKHUX U 3apyOekHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIIMOHAIBLHOW IPaMOTHOCTH Y€JIOBEKa JIsl pEIICHUs )KU3HEHHBIX 3a71ay;

YMEHHME pPAacKpblBaTh COJIEp)KaHWE OMOJIOTMYECKUX TEPMUHOB M TMOHSATUH: JKU3Hb, KIIETKA,
OpraHusM, Metraboiau3M (OOMEH BEUIECTB M IPEBpAIICHUE SHEPrUU), TOMEOocTa3 (CaMOpEeryJIsaius),
YpOBHEBasi OpraHU3allusl XUBBIX CHUCTEM, CAMOBOCIPOM3BElIEHUE (PENpOyKIMs), HACIEACTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE U3JaraTtb OMOJIOTHYECKHE TeOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTallUOHHAs, IEHTpaIbHas
JI0rMa MOJIKYJsipHOM Omonorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (o
[EHTpax MHOrooOpa3usi W TPOUCXOXKACHUS KyIbTypHbIX pactenmii H. M. BaBuiosa), ompenensts
TPaHULbI UX IPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

yYMEHHE BIaJeTh METOJIaMU HAy4YHOTO IMO3HaHUs B OMOJOTMH: HAOIIOJACHHE U OINHCAHUE KHUBBIX
CHCTEM, IIPOIECCOB M SIBJICHWUW, OpraHM3alus M MPOBEACHHE OHOJOTHYECKOTO HKCIEPUMEHTA,
BBIJIBUKCHUE TUIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXAY HCCICIyeMbIMH BEIMYHMHAMH, OOBSICHEHUE
MOJIyYEHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSTHI, TEOPUI U 3aKOHOB, YMEHHE JeNaTh
BBIBO/IbI HA OCHOBAHUU MOJTYYEHHBIX PE3y/IbTaTOB;

YMEHHME BBIICNATh CYLUIECTBEHHbIE NPU3HAKM BHUPYCOB, KIETOK IIPOKAPUOT U 3YKApHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
OpeBpalleHusl JHEPruu B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO U HSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJI0JOTBOPEHHUSI, PAa3MHOKEHUSI, MHAUBUIyaTbHOTO PA3BUTHS OPraHU3Ma
(oHTOTEHE3);

YMEHHME IPUMEHSTDH [IOJIyYE€HHbIE 3HAHUS JJI1 OOBSICHEHUsI OMOJIOTHYECKUX MPOLIECCOB U ABJICHUH,
JUTSL TIPUHSTHS TIPAKTUYECKUX PEUICHU B MOBCEIHEBHOM >KM3HU C II€TbI0 oOecredeHns 0e30MacHOCTH
CBOETO 3/I0POBbS U 3J0POBbS OKPYKAIOIIUX JFOJeH, COOMIOJCHHSI HOPM TPaMOTHOTO IOBEACHHS B
OKpYXKalomied TPUPOAHON cpelne, TOHMMAaHHE HEOOXOJUMOCTH HCIIONB30BaHUS  JTOCTH)KEHUH
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTHH I PallMOHAIBHOTO MPHPOIOTIONIE30BAHMS,

YMEHHE pellaTh AJIEeMEHTAapHbIe TeHETUYEeCKHE 3aJauyd Ha MOHO- M TUTHOPHAHOE CKpellMBaHUE,
CIETUIGHHOE HACTEI0BaHUE, COCTABJSATh CXEMbl MOHOTHOPHUIHOTO CKpEUIMBaHUS AJs MPECKa3aHUs
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINONHATH Ja00OpaTOpHbIE W MpaKTUYeCKue padoThl, COOMIOAATH MpaBmia npu padbote ¢
yueOHBIM U JJa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb W HUHTEPNPETHPOBATH HMHGPOPMALHIO  OHOJIOIMYECKOTro
COJIep’KaHusl, BKIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHbIX UCTOYHHKOB (CpEJICTBA MacCOBOM
uH(pOpMalliK, HAyYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKHE ACIEKThl COBPEMEHHBIX HCCIIEIOBaHUI B
O6uosioruu, MeauLMHEe, OMOTEXHOJIOTHH;

YMEHHUE CO03/aBaTh COOCTBEHHBIE NMUCBMEHHBIE U YCTHbIE COOOLIEHHs, 00001as OUOIOTMYECKYIO
MH(}OPMAaLIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaT OWOJIOTHH.

[IpeameTHBIE pE3ynbTaThl OCBOEHUs ydeOHOro mpeamera «buonorus» 6 11 knacce OTKHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTb 3HaHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUpPOBaHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa M HAy4YHOTO
MHUPOBO33pEHHUS, O BKIJIAJE POCCUHCKUX U 3apyOeXKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHH,
(GYHKLIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JJIsl PEIIeHNUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB W TIOHATHH: BHI, MOIYJISAIMS,
reHO(OH/I, HIBONIONMA, ABUXKYIIHE CHIBI ((PaKTOPBI) IBOJIIOIMH, MPUCIIOCOOIEHHOCTh OpPTaHU3MOB,
BUJ1000pa3oBaHue, HKOJIOTHYeCKre (PaKTOPhl, SIKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTHI, PEyLIEHTHI, LIeTIH
NUTaHUs, SKOJIOTHYECKas MupamMuia, OuoreoreHos, ouocdepa;

yMEHHUE H3j1ararb OMOJOTMYECKHe Teopuu (dBostonnoHHas Teopus Y. [lapBuHa, cuHTeTHYecKas
TEOpHsI BOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabimeBoro cxojicrtsa K. M. Bapa, uepenoBanus
TJIaBHBIX HampasieHui u myteit spomonnu A. H. CeeprioBa, yuenus o 6uocdepe B. U. Bepnanckoro),
OTIpEeeIATh TPAHUIIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;



yYMEHHE BIaJEeTh METOJIaMU HAy4YHOTO IMMO3HaHUs B OMOJOTMH: HAOIIOJACHHE U OINHCAHUE >KHUBBIX
CUCTEM, TMIPOLIECCOB M SBIICHUH, OpraHu3alus U TPOBEACHHE OHOJOTHYECKOrO HKCIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEIMYUHAMH, OOBSICHEHUE
MOJYYEHHBIX PE3yJIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX TOHSATHHA, TEOpUH W 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIbI HA OCHOBAHUH TOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICNATh CYIIECTBEHHbIE TNPU3HAKU CTPOCHHUS OHOJOrHYecKUX OOBEKTOB: BH/IOB,
MOMYJSIIMM, TPOIYLUEHTOB, KOHCYMEHTOB, PEAYyLIEHTOB, OMOTEOIEHO30B M 3KOCHUCTEM, OCOOEHHOCTHU
IPOIIECCOB:  HACJIEJACTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOro  0TOOpa,  BHJ000pa3oBaHus,
IpUCIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB Ha OpraHM3MBI, IEpeHoca
BEUIECTB W TIOTOKAa JHEPIMM B HKOCHCTEMax, aHTPONOTEHHBIX M3MEHEHHMH B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEILIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B 6rocdepe;

YMEHUE MPUMEHSATH MOJydeHHbIE 3HAHUS Ui OObACHEHHSI OMOJIOTHYECKUX MTPOIECCOB U SIBICHUH,
JUIS TIPUHATHS TPAKTUYECKUX PEIICHUH B MOBCETHEBHOW JKM3HU C IIENbI0 oOecreueHus: 0e30macHOCTH
CBOETO 3/I0POBbS U 3J0POBbS OKPYKAIOIIUX JIOJEeH, COOJMIOJEHUs HOPM TPaMOTHOTO IOBEACHUS B
OKpy)XKarollleld MPUPOAHON cpele, TMOHUMAaHHE HEOOXOJUMOCTH HCIOJIB30BAaHUS  JIOCTHXKEHUU
COBPEMEHHOM OMOJIOTrUH 7Sl pAllHOHAIEHOTO MPUPOAONOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTApHbIE OMOIIOTHYECKUE 3a7aul, COCTABIATh CXEMBI IIepeHOca BEIIECTB U
SHEPTUH B IKOCUCTEMAX (ICTH MUTAHUA);

YMEHHE BBIMOIHATH J1a00paTOPHBIE M MpPaKTHUYECKHE padoThl, COONI0AATh MpaBuja mpu pabote ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HWHTEPIPETHPOBATH HHPOPMAIUIO OHUOIOTHYIECKOTO
COJIepKaHusl, BKIIOYAIONIYIO NICEBIOHAYUHbIE 3HAHHS M3 Pa3IMYHBIX MCTOYHUKOB (CpeicTBa MacCOBOM
uH(bOpMallK, HAYYHO-TIOMYJIAPHBIE MaTepualbl), paccMaTpUBaTh IJIOOATbHBIE SKOJIOTHYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/7aBaTh COOCTBEHHBIC NMUCHMEHHBIC W YCTHBIC COOOIIEHUS, 0000IIass OMOIOTHYECKYIO
UH(GOPMAILIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.

COJEPKAHUE OBYYEHUSA
10 KUIACC

Tema 1. buoJsiorust Kak Hayka.

buonoruss kak Hayka. CBsi3b OMOJNOTMM C OOLIECTBEHHBIMU, TEXHHUYECKUMH U JIPYTHUMH
€CTEeCTBEHHBIMH HayKaMH, ¢pusocopueil, STUKON, 3CTETUKOM 1 ITpaBoM. Posib 6uonoruu B popMUpoOBaHUU
COBPEMEHHOM Hay4HOI KapTUHBI Mupa. CucTeMa OMOOTUYECKUX HAYK.

Metonpl MO3HAHMS JKUBOM MpHUPOAbl (HAOIIOAEHHE, SKCIEPUMEHT, ONUCaHHE, H3MEpPEHUE,
KJIacCU(UKalus, MOJICIUPOBaHKE, CTaTUCTUYECKasi 00pabOoTKa JaHHBIX).

JleMoHCTpanum:

[Toprpetsr: Y. lapeun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuipl U cxembl: «MeTo Ibl TO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

[TpakTiueckast pabora Ne 1. «Vcmonb30BaHKe pa3aIUYHBIX METOAOB MPU U3YUSHUH OUOJIOTHUECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

Kusble cucrembl (OMOcHCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. OTIUYMe KUBBIX CUCTEM OT
HEOPraHUYECKOM MPUPOIBI.

CpoiicTBa O6MocHucTeM M UX pa3HOOOpa3ue. YPOBHU OpraHU3alMd OMOCHCTEM: MOJICKYJISPHBIH,
KJIETOYHBIH, TKaHEBBI, OpraHu3MEHHBIM, MOIYISUUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(OuoreonieHOTHYECKUIT), OHOChHEPHBIH.

JdemoHcTpaumnu:



Tabmuip! u cxembl: «OCHOBHBIE IPU3HAKH KU3HNY, «Y POBHHU OPTaHU3AIIMN KUBOW TIPUPOIBIY.

O6opynoBanue: moaens Mosekybl JTHK.

Tema 3. XuMH4ecKHil COCTaB M CTPOEHUE KJIETKH.

XUMHUYECKUN COCTaB KJIETKU. XUMUYECKUE DJIEMEHTBI: MAKPOJIEMEHThI, MUKPO3JIEMEHTHI. Bosia u
MUHEpPAJIbHBIE BELIECTBA.

OYHKIMY BOJbI U MUHEPAIbHBIX BeIeCTB B kKieTke. [logaepxanne ocMoTudyeckoro 0anaHca.

benku. CocraB u crtpoeHne O€NKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. He3zameHumble u
3aMEHUMbIE aMUHOKHCIOTH. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpPhl OEIKOBOH MOJICKYIIBI
(mepBuYHasi, BTOpPUYHAs, TPETUYHAS M YETBEPTHUYHAS CTPYKTypa). XWUMHUYECKHE CBOWCTBA OEIKOB.
buonornueckne GyHKIMN OCIIKOB.

®epMeHThI — Onosiornyeckue karaauzatopsl. CTpoeHue ¢pepMeHTa: aKTUBHBINA LIEHTp, cyOcTpaTHas
cneunduynocts. Kopepmentsl. Butamunbl. OTinynst GepMEHTOB OT HEOPTaHUYECKUX KaTalIu3aTOpPOB.

YrieBoabl: MOHOCaXapuIsl (TIOKO3a, pud03a U 1e30Kcuprbd03a), tucaxapuiasl (caxaposa, JaKTo3a)
U TIoJIcaxapu bl (Kpaxmall, IIIMKOTeH, 1eJUi0103a). bruonornueckue pyHKIMH yrieBOI0B.

Jlunuaer: tpurmmnepunsl, (ocdomunuasl, crepouabl. [ 'uapodribHO-TUAPOGOOHBIE CBOWCTBA.
Buonornueckue ¢ynxmun snunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JIMIUAOB KaK HCTOYHHUKOB
SHEPIHUH.

Hyxneunoseie xucnorsl: JJHK wm PHK. Hykineotuasl — MOHOMEpHI HYKJIEHMHOBBIX KHUCIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue un pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHKIUU.

[lutonorus — Hayka o kieTke. Kierounasi Teopusi — mpuMep B3aMMOACUCTBUS UACH U (aKTOB B
Hay4YHOM I[TO3HAaHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak menoctHas >kuBas cucrema. OOIIMe TNpU3HAKK KJIETOK: 3aMKHYyTas HapysKHas
MemOpaHa, monekynsl JIHK kak renetuueckuii anmapar, cuctemMa CHHTe3a Oenka.

Tumbl  KJIETOK:  DyKapHOTHUYeCKass W TIpokapuorhyeckas. OCOOCHHOCTH  CTPOSHHS
npokapuoTuueckor kierku. Kierounass crenka Oaktepuil. CTpoeHHE HYKAPUOTUUECKOW KIIETKHU.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAs CTEHKA, TJIUKOKAIUKC, WX (YHKIUU.
[Ina3marnveckas memOpaHa, e€ cBoiicTBa U ¢pyHkumu. L{uToruiasma u e€ opranonasl. OnHoMeMOpaHHBIE
opraouasl kietku: OIIC, anmapat ['onbmxu, nn3ocomsbl. IloayaBTOHOMHBIE OpraHOMIbI KIIETKH:
MUTOXOHJIpHH, MacTuabl. [IporcxoxaeHne MUTOXOHApUN U mactul. Buael mnactua. HememOpanHbie
OpPTaHOUBl KJIETKH: PHUOOCOMBI, KIIETOYHBIM WEHTpP, LEHTPHOIN, PECHUYKU, KTYyTUKH. DyHKIUU
OpraHouIOB KJIETKU. BkitoueHus.

Anpo — perynasTopHbli LeHTp kieTku. CTpoeHue sijpa: siaepHas 000J04ykKa, KapHoIlia3zMma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. lllneiinen, P. Bupxos, [Ixx. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panxinn, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMUYECKUX AJIEMEHTOB B HEKMBOW mpupone», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B KUBOM MPUPOJE.

Tabmune!l u cxemsl: «lleproguueckas TabauIa XUMUYECKUX 3JIEMEHTOB», «CTpOE€HUE MOJIEKYJIbI
BOb», «buocuHTe3 Oenka», «CtpoeHne Momlekynbl Oenkay, «CtpoeHue depmeHTtay, «HyknenHOBbIE
kucnotel. JIHK», «Ctpoenune monekynsl AT®», «CTpoeHue 3yKapuOTHYECKOW KIIETKW», «CTpoeHHe
JKUBOTHON KJIEeTKH», «CTpOeHHE pacTUTENIbHON KIeTKH», «CTpOoeHHE MNPOKAPHUOTHYECKON KIIETKUY,
«CtpoeHue sapa KIETKN», «Y TIeBOAbD, «JIUmuabn.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOII, 000pYyJOBaHUE Ul NIPOBEJCHNUs HAOII0IeHUH, N3MEPEHUIA,
JKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEpUATHHBIX KIETOK.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlaboparopHas pabota Ne 1. «M3yyeHne KaTaquTUYECKOW aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMUJIa3bl WIA KaTaxas3bl)y.



JlaGopaTtopnast pa6ota Ne 2. «M3yueHue cTpOCHHS KJIETOK PACTEHUH, KUBOTHBIX M OAKTEPHIl MO
MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux OMHUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOMeH BeIecTB, WJIM MeTa0oIu3M. ACCHMIIIAIUSA (TUIACTHYCCKUH OOMEH) M JIMCCHUMUIISIUS
(sHepreTnyeckuii 0OMeH) — JIB€ CTOPOHBI €MHOTO Ipoliecca MeTaboau3mMa. Poiab 3aKOHOB COXpaHEHUs
BEIIECTB U HYHEPTUHU B IOHUMaHUN METa0OIU3MA.

Tumnbel oOMeHa BemniecTB: aBTOTPodHBIN U TeTepoTpodHbId. Posib pepMEeHTOB B 0OMEHE BEIIECTB M
IIPEBPALLEHUH SHEPTUU B KIIETKE.

®otocunTe3. CBetoBas u TeMHOBas (azbl GorocuHTe3a. Peakuun Gorocunresa. IPPEeKTUBHOCTD
dorocunTe3a. 3HaueHue (HOTOCHHTE3a IS KU3HU HA 3emie. BiausHue ycnoBuii cpenbl Ha poTOCHHTE3 U
CH0COObI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XEMOCUHTE3UPYIOLIMe OakTepry. 3HaU€HUE XEMOCUHTE3a JUIs )KU3HU Ha 3eMJle.

Ounepreruyecknii oOMeH B KieTKe. PacriensieHune BEIIECTB, BBIIEICHHE M aKKyMYJIHUPOBaHHE
SHEPruu B KIJIETKE. DTalbl 3HepreTuyeckoro ooMena. I'mukonus. bpoxenue u ero Buabl. Kucimoponnoe
OKHUCJIGHHE, WM KJIeTouHoe JbixaHue. OxucnurenbHoe ¢ocdopmimpoBanue. IhHEKTUBHOCTH
HHEPTreTHYECKOro 0OMeHa.

Peakuuu marpuuyHoro cunresa. I'enermueckas uHpopmanus u JJHK. Peanuzanms reHeTHueckoit
uHpopmaruu B kieTke. ' eHeTHYecKuit Koa 1 ero cBoicTBa. TpaHckpunius — MaTpudHbiii cuaTe3 PHK.
Tpancnsus — Ouocunte3 Oenka. Drtamnbl TpaHcasuud. KogupoBanue amMuHOKHCIOT. Ponb pubocom B
OunocuHTe3e OenKa.

Hexnerounsie Qopmbl xu3Hu — BUpychl. Mcropusi oTkpeiTus BupycoB (. W. VBaHOBCKwif).
Oco0eHHOCTH CTPOEHUS U )KU3HEHHOTO IIUKJIa BUpycoB. baktepuodaru. bone3snu pacteHuii, )KUBOTHBIX U
YyelioBeKa, BhI3bIBacMble BUpycamu. Bupyc nmmynoaedunmra yenoseka (BHUY) — Bo3oynurens CIIM/a.
OOparHasi TpaHCKpHUIIIMS, peBepTaza W HHTerpasa. lIpodunakThka pacrnpocTpaHEHHS BUPYCHBIX
3a00JI€BaHUH.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmunel u cxembl: «Tunel muTaHus», «MeTabomuamy», «MUTOXOHIPHSL), «IHEPreTUICCKHA
o0Men», «Xnopomiacty», «Porocuntesy», «Ctpoenue IHK», «CtpoeHne n (pyHKIMOHUPOBAHUE TE€HAN,
«Cunte3 Oenka», «['eHeTnueckuii kon», «Bupycei», «bakrepuodaru», «CTpoeHre U KU3HEHHBIA LUKI
Bupyca CIINa, 6akreprodaray, «Pemmuxanus JHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenune JIHK u tpanckpunmmsy, «buocunrtes Oenkay,
«CTtpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii MK, WK KU3HEHHBIN UK Ki1eTkd. MHTepdaza u muro3. [Iporeccsl, nporekaromnue
B uHTep(aze. Perumkamus — peakuus matpuyHoro cunte3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIM
Ha0Op — KapuoTUN. J{MIIOUIHBIN U TalJIOUIHBIA XpOMOCOMHBIE Ha0Ophl. Xpomatuibl. Llutonoruueckue
OCHOBBI Pa3MHOKEHUS U MHIUBUIYAJIbBHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne knerkm — muro3. Craamm murosa. Ilporecchl, mpoucxonsiye Ha pa3HBIX CTAaIUsAX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[TporpamMmmupyemasi ru0esb KIETKH — allonTo3.

@opMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe M MoyioBoe. Buabl 6ecronoro pa3MHOKEHHMS:
JiefieHHe HaJBO€, IIOYKOBAaHHWE OJIHO- W MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHHE, BEreTaTUBHOE
pa3mMHo)keHHe. VICKycCTBEHHOE KIIOHHPOBAaHNE OPraHU3MOB, €0 3HAYEHHUE JIJIS CEIEKIIHH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiioz. Cranuu meio3a. Ilponeccel, mpoucxoasmre Ha cTaausx Meios3a. [loBeaenue xpomocoM B
Mmeroze. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Yy KHUBOTHBIX. [loOBbIE Kene3bl:
CEMEHHUKH U ssnyHuku. OOpa3oBaHNe U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIIepMaTO30u/I, STHIIEKIIETKA)



— cmepMmaroreHe3 u  oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHLEKJIETOK U CIepMaTO30MJIOB.
OmnonorBopenue. [Taprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTeHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3). Tarbl
SMOpPHUOHANILHOTO Pa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TacTPYJSIUs, OPTaHOTCHE3.
[MocTomMOproHanpHOE  pa3BUTHE. THUOBI  TMOCTIMOPHMOHATBLHOTO  PA3BUTHS: MPSAMOE, HEMPsIMOe
(imunHOYHOE). Bnusinue cpebl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKAEHHbBIE
YPOACTBA.

Poct u pasButue pacrenuii. OHTOreHe3 IIBETKOBOI'O pACTEHHUS: CTPOCHUE CEMEHH, CTaJIuu
pa3BUTHA.

JdemMoHcTpaumMu:

Tabmuupr U cxembl: «DOpMbI pPa3MHOXKEHHS OPraHU3MOB», «J[BOWHOE OIUIOAOTBOpEHUE Y
LIBETKOBBIX pAacTeHMil», «BereraTuBHOE pa3sMHOKEHUE pacTeHUN», «JleleHne KIEeTKH OaKTepuii»,
«CTpoeHHe MONOBBIX KJIETOK», «CTpoeHue xpomocombly, «Kietounst mukiy, «Permmukanus JHK»,
«Muto3», «Meiio3», «IIpsmoe n HenpsiMoe pa3BuTUE», «l'aMeToreHe3 y MIEKOMUTAIOIMINX U YEJIOBEKAY,
«OCHOBHBIE CTaJIUN OHTOTECHE3a.

OOGopyznoBanue:  MHUKpockon,  Mukpompenaparbl  «CriepMaTro30ujbl  MIIEKOIHUTAIOIIETOY,
«Siueknerka mekonuTarouiero», «KapuokumHe3 B KJIE€TKax KOpelika JyKa», MarHuTHas MOJENb-
anmuukanus «Jlenenue knetku», moaens JJHK, monens merada3Hoit XpoMOCOMBL.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 3. «HabmoneHne MUTO3a B KIIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Jlaboparopnas pabGora Ne 4. «M3ydeHne CTpOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTb M H3MEHYUBOCTH OPraHU3MOB.

[Tpenmer u 3amaun reHeTHKU. VcTopus pa3BUTHS T€HETUKH. POJb MUTOIOTMH W 3MOPHUOJIOTHHU B
CTaHOBJICHUM T'€HETHKH. BKilay pocCHHCKMX M 3apyOeKHBIX YUYEHBIX B Pa3BUTUE T'eHETHKH. MeTosbl
TeHeTUKU  (TUOPUIIONIOTUYECKUHM, IUTOTCHETHUYECKUN, MOJICKYIsIpHO-TeHeTudeckuii). OCHOBHBIC
TeHETUYECKUE MOHATHUSA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUH.

3aKOHOMEPHOCTH HAcJe[0BaHUs MPHU3HAKOB, ycraHoBieHHble [. Mennenem. MonorubpunHoe
CKpelrBaHue. 3aKOH eIuHO0-00pa3us ruOpua0oB mepBoro nokoneHus. [IpaBuiio foMuHUpOBaHUsA. 3aKOH
pacuierieHus npu3HakoB. [ unore3a unctoTel ramert. [loiHOE U HENMOJIHOE JOMUHUPOBAHHUE.

Jurnbpuanoe ckpenMBanue. 3aKOH HE3aBUCUMOTO HACJIeIOBaHUs NMPpU3HAKOB. L{uToreneTnyeckue
OCHOBBI ~ JUTHOPUAHOTO  CKpelIMBaHMs.  AHanu3upyromiee  cKpemuBaHue.  Vcronb3oBaHue
AQHATM3UPYIOIIETO CKPEIIMBaHUS TS ONIpeIeJIeHHsI TeHOTUIIA OCOOH.

CuernneHHoe HacleqoBaHue Mnpu3HakoB. Pabora T. Moprana mo cuemnjeHHOMY HacleOBaHUIO
reHoB. HapyrieHue crienieHus: TeHOB B pe3ybTaTe KPOCCHHTOBEPA.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

I'enetnka mnona. XpOMOCOMHOE OIpeAelieHHe TMoia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['oMorameTHbI€ U reTeporaMeTHble Opranu3Mel. HacnenoBanue npu3HakoB, CIEIVIEHHBIX C TOJIOM.

N3menunBoCTh. BUIbl M3MEHUMBOCTH: HEHACHEJICTBEHHAs WM HAacJeICTBEHHas. Poilb cpenasl B
HEHACJIEICTBEHHOM W3MEHYHBOCTH. XapakTepucTuka MOAU(UKAITMOHHON W3MEHYHBOCTH.
Bapuauvonnslii psin W BapuanuoHHass KpuBas. Hopma peaknuu npusHaka. KomuuecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKU U UX HOpMa peaknuu. CBoiCTBa MOAN(PUKAIIMOHHONW U3MEHYMBOCTH.

HacnencrtBenHnas, wim TeHOTUNIHYECKAs, N3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTH. Melo3 1
MOJIOBOM TIPOIIECC — OCHOBAa KOMOWHATUBHOMW W3MEHYMBOCTH. MyTallMoHHAs W3MEHYHBOCTD.
Knaccudpukanus wmyTanuii: TEHHbIE, XPOMOCOMHBIC, TeHOMHBbIe. YacToTa W TPUYUHBI MYTAIlHA.
MyrtareHHsie (GakTopbl. 3aKOH TOMOJOTHYECKMX pSIOB B HacleACTBEHHOW wu3MeHumBoct H. U.
Basuiiosa.

BresinepHas HacneCTBEHHOCTh U U3BMEHUHUBOCTb.



I'enetuka 4yenoBeka. Kapuorun yenoBeka. (OCHOBHBIE METOABI T'€HETHMKH  YEJIOBEKa:
TE€HEATOTHYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHYCCKUH, OMOXMMHUYECKUN, MOJIEKYISIPHO-TCHETHUECKHI.
CoBpeMEHHOE OIpeaeNeHNe TeHOTUNA: MOJHOT€HOMHOE CEKBEHHPOBAHHE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomompio [11[P-ananu3a. HaciaencTtBennbie 3a001eBaHUs YEI0BEKA: TeHHbIE 00J1€3HU, OOJIE3HH C
HACJICICTBEHHON MPEApacloNoKeHHOCThIO, XPOMOCOMHbIe Oone3Hu. CoMaTHUECKHEe M Te€HEepaTHBHBIC
myTtauuu. CTBonoOBbIe KieTKH. [IpuHIMNIBI 310poBOro 00pasza KU3HU, AMATHOCTUKH, MPO(PUIAKTUKHU U
JIeYeHUsl TeHeTHYeCKUX Ooje3Hel. MenuKo-reHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUCHUE METUIIMHCKOM
TeHETUKU B MPEIOTBPAILIECHUH U JICYCHUN TEHETHYECKHUX 3a00JIeBaHU YelloBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-PecoBckui,
H. 1. BaBuios.

Tabmuubl 1 cxembl: «MOHOTHOPUAHOE CKPEUIMBAHNUE U €T0 IIMTOTEHETHYECKas OCHOBa», «3aKOH
paciieneHuss M €ro IUTOIEHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI Tramer», «JlurubpuaHoe
cKkpemuBanuey, «L{utomornyeckue OCHOBBI IUTHOPUIHOTO CKpeUIMBaHUY, «Meiio3y», «B3aumonelictue
aJUIETIbHBIX TEHOB», «l'€HeTHuecKkHe KapThl PAaCTEHMM, XUBOTHBIX M ueJoBeKa», «['eHeTwka mosay,
«3aKOHOMEpPHOCTH HAaCJIEI0OBaHMs, CLEIJIEHHOIO ¢ mojoMm», «KapuoTumbl 4yenoBeka M KUBOTHBIX»,
«Buger m3meHumBocTH», «MoauduKanoHHas W3MEHUMBOCThY», «HacnenoBanue pesyc-pakropay,
«"eHeruka rpynn KpoBu», «MyTallMOHHAsE U3MEHYUBOCTBY.

O6opynoBanue:  MojenHu-ammiaukanuu — «MoHorubGpugHoe — ckpemuBaHue»,  «Hemomnoe
JOMHUHUpOBaHME», «JlurubpugHoe ckpemuBaHue», «llepekpéct  XpoMocoM», MHKpPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytarmu (GopMbI KPbUIEEB U OKpacKH Tena), repbapuii «I opox
IIOCEBHOM.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHass pabora Ne 5. «/3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO H JUTHOPHUIHOTO
CKpEIIMBAHUS Y IpO30(UIIbI HA TOTOBBIX MUKpPOIPENapaTax.

Jlaboparopnas pabora No 6. «l3yueHune MOAM(PUKANMOHHON HM3MEHUYHUBOCTH, IOCTPOCHHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGoparopHas padota Ne 7. «AHanmn3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKpPOIpEnapaTax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexknuus Kak HayKa ¥ Ipolecc. 3apoKIeHUE ceIeKInu U fomectukanus. Yuenue H. 1. Basunosa
0 LEHTpax MPOMCXOXKJIEHUS M MHOrooOpasusi KyJbTypHbIX pacTeHui. LleHTpsl mnpoucxoxaeHus
JIOMAITHUX KUBOTHBIX. COPT, MOpPO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CelNeKIMU. MaccoBBI M MHAUBUAYAJIbHBINH OTOOPHI B CEJEKIMHM PACTEHUH U
KUBOTHBIX. OIlleHKa JKCTepbepa. BIM3KOpOACTBEHHOE CKpellMBaHUEe — WHOpUAUHT. YucTtas ITUHUS.
CkpemBanue 4ucThix JuHUM. ['etepo3uc, mnm rubpuaHas cuia. HepoicTBeHHOe CKpellMBaHuE —
ayropunuur. OtnanéHHas ruOpuauzanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 W IOJIy4eHHeE
NOJIUIUIONOB. JIOCTHKEHNS CENEKIUN PACTEHHH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

bruorexHonoruss Kak oOTpacibp INpPOU3BOACTBA. ['€HHas WHXKEHepus. OTanbl  CO3AAHHUA
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas unxeHepus. KneTouHsle KynbTypBhl.
MukpokioHanbHOE pa3MHOXKEHHE pacTeHHil. Knonuposanue BBICOKOITPOJYKTHBHBIX
CENIbCKOXO03SMCTBEHHBIX OpPraHW3MOB. JKOJIOTHYEeCKHEe M 3Thdeckue npobiembl. MO — reHeTHuecku
MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHOB.

Tabmurel U cxembl: KapTa «LIeHTphI MPOUCXOXKACHUSI U MHOT000pa3usi KyJIbTYPHBIX PACTCHUI»,
«[Topoapl JAOMAIIHUX >KUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHuii», «OTmanéHHas THOPUAN3AIULY,
«Pabotel akagemuka M. @. MBanoBay, «[lomummonnusy», «OO0bEeKTHl OHOTEXHONOTHH», «KieTouHbie
KYJIBTYpBI U KIIOHUpOBaHue», «KoHCTpyrnpoBaHUe U IEPEHOC T€HOB, XPOMOCOM.



O6opynoBaHue: MYJISKH TUIOJOB M KOPHEIUIOAOB JAUKMX (OPM U KYJIBTYPHBIX COPTOB PacTEHHIA,
repbapuii «CeabCKOX03iCTBEHHBIC PACTCHUS.

JlaGopaTopHble H MpaKkTH4YecKue padoThbl:

Oxckypcusi «OCHOBHBIE METOJbl M JIOCTHKEHUS CEJICKLUUM PpACTEHUH U IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATENbHBIA YIaCTOK, B TEIUTMYHOE XO3SICTBO,
1a00paToOpUI0 arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».



10 kiracc TEMATHYECKOE IINIAHUPOBAHUE

KosanuyecTBO 4acoB
®opmupyembIe JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3ieloB H TeM u@poBbIie
. OporpaMMb pasi Beero Kontpoabubie IIpakTuueckue :Z:Z;‘;Z':: E)I;p(il:fipOBaTe.l)'leLIe
padoThI padoTshI
IeHHOCTHBIE pecypenl
orHomeHnus|1]
4,6,8,10 bubnuoreka OK
! bronorns kax Hayka 2 05 https://m.edsoo.ru/7f4i_<13292
2 JKuBbIe cCHCTEMBI M IX OpraHu3aIus 1 4.9 bubmorexa TOK
https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U  CTPOCHHUE 3 1 4,9 bubnuoteka HOK
KJIETKH https://m.edsoo.ru/7f41c292
49 bubnmoreka OK
4 HKHSHCJEATENBHOCTS KICTKH 6 https://m.edsoo.ru/7f4i_cl:292
5 PasmMHokeHHME W HHAMBUAYaJIbHOE 5 1 49 bubanoreka HOK
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCT, ¥ HU3MEHYHUBOCTH 3 15 49 bubaunoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuus OpraHU3MOB. OcHOBBI 3 4,6,8,10 bubnuoteka HOK
OMOTEXHOJIOTHU https://m.edso00.ru/7f41c292
bubnmmoreka OK
8 Pesepaiioe Bpens L https://m.edsoo.ru/7f41L(I:292
OBIIEE  KOJIMYECTBO YACOB 11O 34 0 4
ITPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

10 kaacec IOYPOYHOE TINIAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
ara undpoBbie
Nen/m  Tema ypoka Kontposbubie IIpakTnueckue A p
Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bubnuoreka HOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Metonpl  MO3HAHUST  KMBOW  MPHUPOJBIL.
[IpakTuueckas pabora Ne 1 bubnmnoreka [HOK
2 1 0.5
«Mcnonp30BaHue pa3IMYHBIX METOAOB IpU https://m.eds00.ru/863e6122
U3Y4YEHUU OMOJIOTHYECKUX OOBEKTOBY
3 buonornueckne CUCTEMBI, MPOLECCHl U HUX 1 bubnmnoreka [HOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XUMHUYECKU COCTaB KIETKH. Boma u 1 bubnmmoreka [HOK
MUHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bubmnoreka [HOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
DepMeHTHI — OuoJorn4ecKue
KaranuzaTtopsl. JlaboparopHas pabora No 1
6 «3yueHne KaTaIUTUYECKOW axTuBHOCTH 1 0.5 bubamorexa LOK
i ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha TmMpuUMepe aMuiIasbl WU
KaTaJasbl)»
bubmmoreka [HOK
7 v I 1
TICBOABL. SN https://m.eds00.ru/863e6870
8 Hyxneunossie kuciaotel. ATO 1 bubnuoteka [HOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

I/ICTOpI/ISI n MCTOAbI HM3YUCHUA KIICTKHU.

https://m.edso0.ru/863e6d5¢c
bubnuoreka [HOK

o Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak menocTHas ®uBasi CHCTeMa
Ctpoenue AYKApUOTUUYECKOM KJICTKH.
JlaGopaTopnas pabora Ne 2 «M3yueHue Bubnuoreka [HOK
11 CTPOCHMsI KJIETOK pACTEHUH, IKUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpu0OOB U OaKTepUH IMOJ MHUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
bubnuoreka [HOK
12 (OOMEH BELLIECTS HIIK META00HIM https://m.edso00.ru/863e766¢
bubnuoreka [HOK
13 Potocuires. XemocHrres https://m.eds00.ru/863e7c98
. bubnuoreka [HOK
14 Onepremieckuii 0dmen https://m.edso0.ru/863e7aae
JKM3HEHHBIN UK KIETKU. J[eJIeHne KIETKH.
Muroz. Jlabopatopnas pabora Ne 3
15 «Habmtonenne MHUTO3a B KJIETKAaX KOHYMKA 0.5 bubmorexa LOK
https://m.edso00.ru/863e7dc4
KOpeITKa TyKa Ha TOTOBBIX
MUKpOTIpenaparax»»
16 buocunre3 Oenka. Peakuust MaTpUuHOTO bubnmnoreka [HOK
CHHTE3a https://m.eds00.ru/863e796e
bubnuoreka OK
17 Tpascrsnus — Ouocnres benka https://m.edsoo.ru/863<596e
bubnuoreka OK
18 Hexkietounsie hopMbl )KH3HU — BUPYCHI httos://m.edsoo.ru/86 3:‘;54 0
bubmmoreka [HOK
19 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
20 Meiio3 bubnuoreka ILHOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

OO6pa3oBaHue U pa3BUTHE IOJIOBBIX KJIETOK.
OmnonotBopenue. Jlaboparopnas pabora Ne

https://m.edso0.ru/863e7f4a

bubnuoreka [HOK

21 0.5
4 «3yueHne CTpOEHHS MOJIOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

22 NHauBuayanpbHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK

AHBHILY P P https://m.edsoo.ru/863e8436

23 I'eneTnka — Hayka O HacJIEACTBEHHOCTU U bubnmoreka [HOK
W3MEHYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB. bubnuoreka HOK
Monoru0puaHoe CKpelBaHue https://m.eds00.ru/863e8878

o5 Jurudpumnoe CKpelLIMBaHUE. 3akoH bubnuoreka HOK
HE3aBHCUMOI'0 HAaCJIeJI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE  HAcleJOBaHWE  IPU3HAKOB.

JlaboparopHnas pabora Ne 5 «M3ydenwue

26 e3 J'II;:Tale)B ’ MOHOTHOpHU Horoy‘I u 0.5 bubmorexa LIOK
pesy pu ' https://m.eds00.ru/863e8c60
JTUTHOPHUIHOTO CKPEUIUBAHUS Y JIPO30(HIIBI
Ha TOTOBBIX MUKpOTpEnapaTax»»

I'enernka nmona. HacnenoBanue npu3Hakos, bubnuorexa [HOK

27
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3MeH4YuBOCTE. Henacnencrsennas
U3MeHYHBOCTh. JIaboparopHas pabora Ne 6.

28 U3zyuenne MO TH(DUKAITTOHHOM 0.5 bubmmorexa HOK

yi ' https://m.edso00.ru/863e8efe
M3MEHYMBOCTH, TOCTPOEHUE BAPUALIMOHHOTO
psia U BapualluOHHOW KpUBOW»
HaciencrBennas U3MEHYUBOCTD.

29 Jlabopatopnas pabora Ne 7. «Ananus 05 bubnuoteka [HOK
MyTaluii  y  Japo30GuiIbl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOIIpenaparax»

30 I'eneTnka yenoBeka bubmmoreka [HOK



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

PezepBHbIit  ypok. OO0oOmeHHE 1O TEeMe

https://m.edso0.ru/863e8d78

31 «HacnencrseHHocTs u W3MEHYUBOCTH 1
OpPraHU3MOBY
bubnuoreka [HOK
32 (Ceneiuii Kax Hayka u npouece ! https://m.eds00.ru/8639214
33 Metoabl U TOCTHKEHUS CEJIEKIIUU PAaCTEHUN 1 bubnmoreka [HOK
U )KUBOTHBIX https://m.edso0o0.ru/863e9214
34 BbrnorexHonorusa xak oTpaciis IPOU3BOACTBA 1 bubmnorexa HOK
P p https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4

11 knacc TEMATUYECKOE IINIAHUPOBAHHUE

B TOM YMCJIE€ C YIETOM paﬁoqeﬁ nporpaMmMbl BOCIHTAHUSA ¢ YKa3aHUEM KOJIUYECTBA YaCO0B, OTBOJIUMbBIX HA OCBOCHUE KaKI0i TeMbl

KoauuecTBo yacoB

Ne HaumenoBaHnue pasaenoB
dopMupyeMbIe COIHATBHO 3HAYMMbIE H IIEHHOCTHbIE OTHOIIeHusI[1]

n/n H TeM

OpraHu3meHHbI oBeHb | 24

P vP 4,6,10

1 HU3HU

KneTouHbii yposeHb | 17
2 HU3HU 46,10

MoneKkynsapHbid  yposeHb | 12
3 4,6,10

KU3HU



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

[1] LeneBbim npuoputeToM Ha ypoBHEe OOO sBIsSETCS CO3MaHNE OJAarONpHUATHBIX YCIOBHH ISl Pa3BUTHS COIMAIBLHO 3HAYMMBIX OTHOIICHUH NIKOJIHHUKOB H,
MMpeKKAC BCCTO, ICHHOCTHBIX OTHOIIIEHUN:

1. K ceMbe Kak TJIaBHOH OITIOPE€ B KMU3HHU YCJIOBCKA U NICTOYHUKY €0 CHACThA,

2. K TpyAy KaKk OCHOBHOMY CHOCOOY JOCTH>KEHUS ’KU3HEHHOI'O OJIaromnoiydusi 4ejaoBeKa, 3aJI0ry €ro yCIEHIHOTO Npo(ecCHOHAIBHOIO CaMOOIIPEISIEHUsS U
OLLYIICHUS] YBEPEHHOCTHU B 3aBTPAILIHEM JIHE;

3. k cBoemy OteuecTBy, cBOEH Mayioi u Ooibioi PoanHe Kak MecTy, B KOTOPOM UEJIOBEK BBIPOC U IIO3HAJI NIEPBBIE PaJIOCTH U HEylaud, KOTOpasl 3aBelaHa
eMy MpeaKaMU U KOTOPYIO HY>KHO o0eperars;

4. x IMpupoaAcC KaKk UCTOYHUKY KM3HU HA 3CMJIG, OCHOBEC CaMOro €€ CyneCTBOBaHus, HY)KIIaIOHICI\/JICSI B 3alIMTC U TIOCTOSAHHOM BHUMAHHWHN CO CTOPOHBI YCIIOBCKA,

5. K MHpPY KaK IJIaBHOMY IPHHIUITY YEIIOBEYECKOTO OOLISKUTHS, YCIOBHIO KPETIKOH APYXKObI, HATaXKUBAaHHUS OTHOIICHUH C KOJUIETraMu 1o paboTe B Oyaymiem
U CO3JaHMs 0JIaroNpUsATHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMbeE;

6. K 3HaHMAM KaK MHTEIUIEKTYaJIbHOMY pecypcy, oOecnednBaronieMy Oyayllee 4elloBeKa, KaK pe3ysbTaTy KpOIOTJIMBOIO, HO YBJIEKATEIBHOIO y4eOHOro
Tpyaa;

7. K KyJIbType KaK JyXOBHOMY OOraTcTBY OOILIECTBA U BaXKHOMY YCJIOBHIO OIIYILEHHS YEJIOBEKOM MOJHOTHI TPOXKUBAEMOM KU3HU, KOTOPOE JAal0T €My UTEHHE,
My3bIKa, HCKYCCTBO, T€aTp, TBOPUECKOE CAMOBBIPAKEHHUE;

8.k 3J0POBBIO KaK 3aJI0Ty I[OJ'IFOﬁ 1 aKTUBHOU KH3HU YCJIOBCKA, €0 XO0pouero HaCTpOCHUA U OIITUMUCTUYHOTO B3TJIAJa HA MUP,

9.x OKPpYKaromuMm JIFOJAM KaK 663}7CJ'IOBHOI7I 1 a0COTIOTHO HCHHOCTH, KaK paBHOIIPABHBIM COHAJIBHBIM ITAPTHEPAM, C KOTOPBIMHA HCO6XOI[I/IMO BBICTpanBaTh
I[O6pO)K€J'IaTeJ'II>HI>IC M B3aUMOIIOAACPKUBAIOIIUE OTHOICHUS, IAOIINEC YCIIOBCKY paJoCThb O6HIGHI/I$I 1 MO3BOJJIAOIINEC n30erarthb YYBCTBa OJUHOYCCTBA,

10. x camum cebe Kak Xx035ieBaM CBOEH Cy/IbObI, CAMOOIPEAEIISIIOIIMMCS U CaMOPEANIN3YIOIIUMCS JINYHOCTSAM, OTBEUYAIOLIUM 32 CBO€ COOCTBEHHOE OyAyIIee.

11 knace IOYPOYHOE TIVNIAHUPOBAHUE

NoNe CozepxaHue TpOrpamMMsl OCHOBHBIC TIOHATHSI M COJEPIKAHHE YpOKa KoHTposb U IHarHocTuka Hara
n/m Tema ypoxka MPOBEACHHA
1/1 OpraHu3meHHbI ypoBeHb ku3HH H | CTPYKTYpHBIC SJIEMEHTBI, MPOLECCHI, VeTHBIN (poHTAIL.
€ro poiib B MpPUPOJE. Opranusaiyis, 3HauCHUE Ormpo ¢ B3aUMOOIPOCOM
J/3: . 1(0)




2/2 OpranusM Kak OuocHCTEMA. buocucrema VYcTHBI (poHTAT.
Opraam3m-0OnocucTema, Ormpoc
CaMOpPEeTYJISALHUS JI/3: m. 2(0)
3/3 IIpoueccs KU3HEACIATCIHHOCTH | OHOKICTOYHBIE OpPTaHU3MBI, Yeraeiit uaauBua. Ornpoc
OJTHOKJICTOYHBIX OpraHU3MOB ®daro- ¥ NMUHOIUTO3;
Takcucbl,romMmeocTtas B3aumoomnpoc
J/3: n. 2(6) nomoH.
4/4 IIpoueccs JKU3HEACITCIHLHOCTH | MHOTOKJIETOUYHBIC OPraHU3MBbI Yeraeiii uaauBua. Ornpoc
MHOTOKJICTOUHBIX OpPTaHU3MOB. AccuMmWisIniis. | Bzanmoomnpoc
JnccnMumsus; J/3: m. 3(0)
CucremMbpl OpraHoB
5/5 Twumel MMUTaHUS u crocoOb! | Tumel nUTaHUS Yerueii unguBua. Ompoc
MOOBIBAHMS TIHIITH. (aBTOTpO(EL, TETEPOTPOGBI)
CriocoObl  TOOBIBaHHS TTUIIN Bzanmoomnpoc
J1/3: n.3 (6) nononH.
6/6 Pa3smHOXEHHME OpraHU3MOB Bocnpou3BoacTBo U €ro 3Ha4YCHHE; J1/3: 1. 4 (0) cocTaBuTh TaOIUILY,
Tunsl pa3MHOKEHUS coobmenue «/letm w3 mpoOupkm» (1)
(monoBoe u Oecmonoe)
717 OmnIofoTBOpEHHE U €ro 3HaueHue BueliHee u BHYTpEeHHEE OIUIOLOTBOPEHHE, VYeruwiii uHauB. U dponT. Ompocs
HckyccTBeHHOE O, H/3: m. 5, (6), mpesentanus «Pabotsr K.
JIBOliHOE y 1IBETKOBBIX pPacTEHUU Beprax(m)
8/8 PazBute opranusma ot 3apokiaeHusi | OHTOreHes3 TecTOBBIM KOHTPOJIb
JI0 CMEpTH OMOpPHOHAILHOE U MOCTIMOPHUOHAILHOE PAa3BUTHE J1/3: 1.6(0)
3aKOH 3apOJBIIICBOIO CXOJCTBA, CTATUM SMOPHOTCHE3 coobmiennss o I'. MeHzene, W3BECTHBIX
TeHETHKaX, Mpe3eHTannu (1)
9/9 Hcrtopust reHeTukwu. I'. Mennenb- OCHOBOITOJIOKHUK T'€HETUKH NunuBuyanbHbIn
Bxman T. Moprana, Ompoc
A. BelicMaHa W Jp. B pa3BUTHE TEHETHKH J/3: 1. 6 (6) momoH.
10/10 M3MmeHunBOCTE MPU3HAKOB | MI3MEHYMBOCTD, NupuBuyanbHei onpoc
OpraHM3MOB M HX THIIBL. HacrencTBeHHass M HEHACNIEICTBEHHAs H3MEHYHUBOCTD;
Myranuu, MyTareHsl J/3: 1m.7(0)
3-H TOMOJIOTHYECKHUX PSJIOB B Haclel. U3MEHYHUBOCTH
11/11 | JlaGoparopuasi paborta Ne 1 Hopma peaxmyn [MucemenHast paboTa
«ModuKanuoHHasT U3MEHUYUBOCTHY BapuauyoHHbIl psn (otuer)
12/12 | T'enetnueckue 3aKOHOMEPHOCTH, | MOHO- W JUTHOPUIHOE CKPEIIMBAHUE YCTHBI WHAMBHUIaBHBIA OIPO
OTKpEITEIE MeHaenem. 3-Hp1 MeHnnens, c JI/3: 1m.8(0)
13/13 | Hacnemosanue MIPHU3HAKOB npu | AHaIM3UP.CKpEIBaHUE Bamaun 5-8 (1)

JTUTHOPUTHOM CKpEITUBAHUH.

T'umore3a 4YHCTOTBI TaMeET

[TuceMeHHBIH Ompoc

J/3: 1.9 (6)




3aJ1a9d
Ne 2-4,11-13. (m)

14/14 | B3aumMoneiicTBie TEHOB KommireMeHTapHOCTD J1/3: m.9(0)
Onucras nomonH. 3amayn Ne 14 (m)
Hemonmxoe momuHHMpOBaHUE
KOZOMHUHHUPOBaHHE
15/15 | I'eHeTHUYECKHE OCHOBBI CENEKIINU Cenexrus J1/3: m1.10(0)
MeTonpl  CeneKIuu
(ucxyccr. OT60p, THOpUAN3ALIHS, CoobmeHus
MyTareHnes. HoJuIIou s [Ipe3enTanuu
LenTpsl TPOUCXOXKAEHUA KYJ.paCTEHUU «Ycnexu COBPEMEHHOW TE€HETUKID) (I1)
16/16 | Bxmang H.M.BaBumoBa B pa3BHUTHE
CEIICKITUU. JI/3:momonmH. k 11.10
17/17 | Tenetuka Toma ® HacjeldoBaHue, | MexaHU3M ONpEICNICHUS [0Jia, HAcieAoBaHUWEe mpu3HaKoB, | J1/3: m.11 (6)
CIICTIJICHHOE C TIOJIOM. CIICIUICHHBIX C TIOJIOM; [Ipe3enranuu
Posib  ayTOCOMHBIX XpOMOCOM B TMPOSBICHHM IOJIOBBIX | «BoJe3Hu,CBSI3aHHbBIC C TTOI0OMY (1)
MIPU3HAKOB
18/18 | HacnencrBenHble OOIIE3HH. MenunuHCKas TEHETHKA J/3: m. 12(0)
IlonsiTne kapuoruna COOOIICHUST U TIpe3eHTaINH (I1)
Knaccudukamus myranuit
I'erHple 1 XPOMOCOMHBIE OOJIE3HH
19/19 | MyrareHbl U UX BIMSHHUE Ha KHUBYIO | MyTareHsl J/3: momomH. Nel K m. 12(6)
IPUPOAY M 4YEJOBEKa. Myrtarenes
MyTanuu: ClIOHTaHHEIE,
MyTareHsl: HOHU3UPYIOITNE, XUMUYECKHE
20/20 OTHUECKHE acmekThl MenuuuHckou | [Ipeamer u 3amauvl MEOUUUMHCKOM T€HETUKU J/3: momomu. Ne2 K m. 12(0)
T€HETHUKH buostnueckuii kojexc
OmoaTHKa
21/21 | HocrmwxkeHus OMOTEXHOJOTMH W | bHOTeXHOIOrUs J/3: m. 13(0)
ATHYECKUE ACTIeKTHI ee | [eHHas ¥ KIETOYHAsT WHXXCHEPHS CO00IIeHuS,
HCCIIEI0BaHUN. Knonupoanue: npe3eHTanuu (1)
TEpareBTUYECKOe
W penpoaykTuBHOE
2222 | dakTOpBl ONpEIESIONINE 3m0poBbe | DakTOphl  3M0POBBA: cpena  oOuTaHus, oOpa3 ku3HH, | J1/3: 1.14(0)
YeJ0BeKa conuan. PakTopbl
-BJIIMSIHUEC WX Ha 3]I0POBHE
23/23 | TBopuecTBO B KHM3HHM 4YeJIOBEKa U J/3: . gommH. K 11.14(0)




oOmectBa. CeMHHApCKOE 3aHSTHE

24/24 | TlapctBo  Bupycel :pasHooOpasue wu | CTpoeHHe U CBOWCTBa H/3: 1. 15(0)
3HAYCHHE. Bupycos JIOKJTagel O BHPYCHBIX 3abosieBaHUAX (M)
[yt TPOHUKHOBEHHUS B KIICTKY
[TpoucxokaeHne BHPYCOB
25/25 | BupycHble 3a0oieBaHUS Bupychbie 3a0oneBaHus J/3: 1.16(6)
crma
[TpodunakTuka BUPYCHBIX 3a00JeBaHUM
26/26 | Bupyconorus- Hayka O BHpycax. OTKpBITHE BHPYCOB J/3: m.pononn. k 1m.16(6)
Pa3Butue Bupyconoruu
Ycnexu BHPYCOJOTHH M TIPOOJIEMBI
27/27 | O6o6matomiee MIOBTOPEHUE u J1/3: moaroToBka K K/p
CUCTEMATH3aLNsl 3HAHUI.
28/28 | KoutponmsHast pabora Ne 1 mo Teme K/P Ne 1
«OpraHu3MeHHbIH YPOBEHb
OpraHM3aIMU HKUZHI»
1/29 Kmerounsii  ypoBeHbp  opraHmsanuu | Kietka- cTpykrypHas n  ¢yHKIHOHambHas enuHUIA | YK
KUBOH  MaTepud W €ro poib B | )KUBOTO
HpUPOJIE. CTpykTypa M OpraHu3anus
Kier. YK H/3: m.17(06)
IIpoueccsl U 3HayeHUe
2/30 Krnerka xak 3Tam 5BOJIONUM JKABOTO | DBOJIONUS TEPBUYHON KIETKU YK
B HCTOPUH 3EeMIIH. (poTocunTes, mosBICHNE 9YKapUOT,MUTO3, KHCIOPOAHOE | B3amMoKoHTpOIH
JIBIXaHIE) J/3: m.18(6)
3/31 MHoroo6pasue kierok. TkaHu. OTnuuust B CTpPOGHUM pacTuT. M KWBOTH.KJIETOK YK
TkaHu U UX BUJBI B3anmMokoHTpOJIb
J/3: mormonmaH. Kk 11.18(0)
4/32 CTpoeHue KIeTKH 3yKapHoT. @YHKIIMOHAJIBHBIE YacTH KJIETKU YK
IIoBepxn. Komiuieke ,ero crpoeHue
Anpo,XxpoMaTHH, XpOMOCOMBI J/3: 1. 19(6)
['masioruiazMa  MaTpHIKC
5/33 OpraHou i1 Kak CcTpykrypHbIe | [TocTOsIHHBIE ~ KOMITOHEHTHI KineTkn:  MemOpanHele U | YK
KOMITOHEHTBI [TUTOTLIa3MbI HEeMEeMOpaHHbIE OpPTaHOMIbI B3anmMokoHTpOIH

1. 20 (6)




6/34

OcobenHocTH
IIPOKAPHOT

KJIIETOK OJOYKapuoT H

TIpokapuoTsl
DyKapHOTHI
['umore3bl 0 MPOUCXOKACHUH DYKAPHOT

YK

TecToBBI KOHTPOIIb
J/3: momomn. K m. 20 (0)
cpaBHUT. Tabmuma (1r)

7/35 Kierounsrii mwKI. Knerounsrii 1mukon: mHTEpda3a + MUTO3; YK
[lepuonsr uHTEpdha3bI
aronTo3
J/3: m. 21(6)
8-9 Jenenne KIETKH- MHUTO3 M MeEH03 Mwurto3 u ero ¢assl YK
/36-37 Meiio3 U ero (¢asbl
3HAYCHHE MHTO3a M MeHo3a J/3: m 22(0)
cpaBHHT. Tabwma (1)
10/38 | OcobenHocT 00pa3oBaHUsI MOJOBBIX | ['aMeTOreHe3: OBOr€HE3 U CIIEPMATOreHE3 YK
KJIETOK. Ilepuonbl pa3BUTHS IOJOBBIX KIJIETOK TecToBBIM KOHTPOJIb
SIfTiexneTKa, CIeMaTO30M
J1/3: m. 23(0)
11/39 | Ctpyktypa ¥ (QYHKIHH XPOMOCOM CrpykTypa U QYyHKIOHH XpOMOCOM YK
KapUOTHIT
J/3: m. 24(0)
12/40 | MHoroo0pa3ue MpOKapUuOT bakrepuu -mpencTaBUTENM MPOKAPHUOT A./3: gononn. 1 k m. 24(0)
Muoroo0Opa3zue(apxebakTepun, nuanobakrepuu, | Coobmenne/mpeseHTanus (1)
AKTHHOMHIIETB H T.J.)
JIBrKkeHue
cropoobpaszoBaHue
13/41 | Ponb Oakrtepuii B mpupome Pone OGakrepuii B mpupoje J/3: nononn. 2 x 1.24(0)
Hcnonp3oBaHne OakTepuil 4eI0BEKOM
14/42 | MHoroo0pa3ue OJTHOKJIETOUHBIX | OIHOKIIETOYHBIE aBTOTPO(QHBIE 3YKAPHOTHI (BOJOPOCIIH) A/3: JOTIOJIH. 3 K 11.24(6)
JYKapHOT. BonesnerBopHBIE TpOCTEie CooOmienue/mpe3eHTanus (1)
Hebone3HeTBOpHBIE TpocTelne
15/43 | MuxkpoOuosorus Ha ciry)k0e | MEKpOOHOJI0THS J/3: nononn. 4 x 1.24(0)
YeJI0BeKa. Coobmenne/npesenTanus (1)
16/44 | Uctopusi pas3Butus Hayku o kierke | Llurosorus I1. 25(6)
Uctopus paszButus Coobuenne/mpe3eHTanus (1)
Bxnag ydenbix
Knerounass teopuss IlIBanna u lllneiinena
CoBpeMeHHas KIJIETOY. TEOPHS
17-18 | JIucKkyccCHOHHBIE npobaembl | OCHOBHBIE THIOTE3bl B HCTOPHHM OHOJIOTHUH J/3: gomonn. 1 x m.25 (0)




/45-46

OUTOJIOTHUH

(npedopMusM,dmUTeHes,
Cyxkueccnonnasi. CumbnoTnyeckas

Coo0mienne/mpe3eHTanus (1)

19/47 | O6obOmenne u CHCTEMaTH3AIIH J/3: momomH.2 x 1m.25(0)
3HaHUU 110 TEMe.
Kontposnbnas pabora Ne 2 mo Teme [IOBTOPEHHUE
20/48 | «KieTouHblii ypOBEHb  OpraHU3ALUH
KU3HI»
1/49 MonekynspHbITA ypoBeHb | OCOOEHHOCTH MOJEKYISIPHOTO YPOBHS OpTaHH3aId J/3 11. 26 (06)
OpraHu3aluu KUBOH Matepun, | CTpykTypa
3HAYEHUE | POJIb B TMPHPOJE. Opranuzanus
[Ipoueccsl
3HAYCHUE
2/50 OcHOBHBIE ~ XMMHU4YeCKHe coennHeHus: | OpraHMuecKrue W HeopraHudeckue coeamHeHus kieTkd, ux | J/3 I1. 27 (6)
KUBOH Matepun POJb B JKM3HEACATEIBHOCTH KIJIETKH XapaKkTepUCTHKa CIOXHBIX XHMHUYECKUX
CcoeTMHECHMIH (11)
3 -4 | Crpykrypa " ¢bynkumu | Buapl HYKIEHMHOBBIX KHCIOT WX JoKanu3anus 3Hauenue B | J1/3 I1. 28 (6)
/51-52 | HYKJICHHOBBIX KHCIIOT. JKU3HEESITeTbHO XapaKTepuCTHKa HYKJICHHOBBIX KUCIOT (I1)
TH
5/53 IIpomeccrsr CHHTE3a B kuBbIX | @orocuHTe3 (Pas3wl H/311. 29 (6)
KJIETKaX ®ortocucrema 1 u 2 CocTtaBiieHue cxem cuHTe3a (1)
Huxn KanbunHa
6-7 IIpoueccer OuocuHTE3a Oenka [TonsTne 0 OWOCHHTE3E J/3 11. 30 (6)
/54-55 Tpanckpunys CocraBienue cxeM cuHTe3a (1)
TPAHCIIALUS
MOHSITHE O MAaTPUYHOM CHHTE3E
8-9 MounekynspHsie npoueccel | [lonsitue 00 CocraBienue cxem cuntesa (m) /3 I1. 31
/56-57 | pacrerieHusi. DHEPreTHIeCKOM (6)
Obmene  B-B
Otanel 30
I'mukonus
Knerounoe npixanue
Hukn KpebGea
10/58 | Perymstopsr OnomosiekysipHeIX | buoperynstopsr: J/311. 32 (6)
MIPOIIECCOB. DepMeHTHI CocTraBiienue cxem cuHTe3a (11)
Kodepmentst
Butamunst

TOPMOHBI




11-12/

XUMHUYECKHE DIIEMEHTHEI B 000JI0YKaX

Ponp XuMmYecKuX 3JIEMEHTOB B JKH3HH OpraHu3MoOB;

J/3: momonn. 1 x 1m.32 (0)

59-60 | 3emuin ®m B Moyekylax  JKUBBIX | [IOHATHE O TNEOXMMHUYECKUX Coobmenne/mpe3eHTanus (1n)
CHUCTEM. 3a00JIeBaHUIX
13-14/ | Xumuyeckoe 3arpsi3HEHNE kak | [lonsiTe o 3arps3HeHUH, J/3: pgomonn. 2 x 1m.32 (0)
61-62 | rioGampHas MmpodieMa. OCHOBHBIC XHM. Coobmienue/mpe3eHTanus (1)
3arps3HUTeNy;
[lytu pemenuss mpoOiaeMbl
15/63 | Bpemsi 3KOJOTHYECKOH KYJIbTYPBI. IlonsTre J/3: momomH. k .25 (0)
CeMuHaApCKOE 3aHSATHE. DKOJIOTHYECKON KYIbTYpPhI Coobmenne/mpe3eHTanus (1n)
16/64 | OGoOLICHHEe M KOHTPOJIb 3HAHUI [ToaroroBka K k/pabote
17/65 | KourposnbHass pabora Ne 3 MTOBTOPEHHE
18-20/ | Baxmouenue: CtpykTypHble  ypoBHH | CTPYKTYpHBIC YPOBHU >XKH3HH /3 I1. 33 (6)
66-68 | opraHW3auWu KMBOH MaTepUU. Coobuenne/mpeseHTanus (1)

Pezeps

HOBTOpEHHE







