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1 HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma  o0meoOpa3zoBaTeNIbHON — yuyeOHOW  auCHUIUIMHBI  «buomorus»
npeaHaszHaueHa it u3ydeHus omosorun B @I'BOY BO «MarHuToropckuii rocyaapCTBEHHBIH
TexHuueckuii yHuBepcuter uMm. .M. HocoBa» MHoronpoduibHBIA KOJUICIK, pPeaTH3yroIIeM
00pa30BaTeNbHyI0 MPOrpaMMy CpelHero ooiiero oopazoBaHus B Mpejieiax OCBOCHHUS MPOrPaMMBbI
MOJIrOTOBKH CHEIHMAIMCTOB CPETHETO 3BE€HA Ha 0a3e OCHOBHOTO 00IIEro 0Opa3oBaHusI.

[Iporpamma pazpabotana:

— Ha ocHoBe TpeboBanuit PI'OC cpegHero oOmero oOpa3oBaHMs, TMPEIbIBIIEMBIX K
CTPYKTYpE, COACPKAHUIO U pe3ysIbTaTaM OCBOEHUS yueOHON AUCUUIINHBI «buonorusy;

— B COOTBETCTBUM C PexoMeHAalnusMu 10 OpTraHU3alMH IOJXYYEHHUS CpEeTHEero OOIIero
oOpa3oBaHMsi B  TIpelenax  OCBOGHHS  00pa30BaTeNbHBIX  MPOTpaMM  CPEIHEro
npodeCCHOHAIBHOTO 00pa30oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUA C YYETOM
TpeboBaHMl (henepaabHBIX TOCYIapCTBEHHBIX CTaHAAPTOB M IMOJIydaeMod mpodeccuu Win
CHEIHAbHOCTU cpeaHero mnpodeccuonanbHoro oobpa3zoBanus (Ilucemo [lemapramenta
rOCYJapCTBEHHOH MOMUTHKH B chepe moarotoBku padbounx kagpos u IO MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259);

- Ha OCHOBE TIPUMEPHOW MpOTrpamMMbl 00IIE0Opa30BATEIIEHON  YU4eOHOW AMCIUILIMHBI
«buonorus» s npodeccnoHaTbHBIX 00pa30BaTENFHBIX OpraHU3alui, PEKOMEHIOBAaHHON
@denepallbHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexxaeHueM «DenepanbHblii UHCTUTYT
pazButua ooOpazoBanus (PI'AY «DPHUPO») B kauecTBe NPUMEPHOM MPOrpaMMbl IS
peaM3an OCHOBHOM mpodeccruoHanbHOU oOpazoBatenbHOi mporpamMbl CIIO Ha 6aze
OCHOBHOT'O 00IIIero 00pa3oBaHus C MOJIYUEHHEM CpeaHero oomero odpazoBanus. [IpoTokon
Ne 3 ot 21 urons 2015r. Perucrpaunonnsiii Homep peuensuu 372 ot 23 utons 2015r. ®I'AY
«DUPOw;

— ¢ yuetoM [IpumepHoil 0ocHOBHOI 00pa3oBaTeIbHON MPOrPaMMBbl CPEAHETO 00IIero 00pa3oBaHus,
onoOpeHHON pemeHUeM (enepaabHOro y4eO0HO-METOAUYECKOTO OOBEIUHEHHUS IO OO0IIeMy
obpa3zoBanwuio (mpotokost ot 28 utoHs 2016 1. Ne 2/16-3).

— c yderom TpeboBanuiit ®I'OC cpemnero mpodeccHoHaIbHOrO 00pa3oBaHUs U MPOGUILS
po(eCCHOHATILHOTO 00pa30BaHMSL.

Coneprxanue mporpamMMbl « BHOJIOTHS HAPaBIEHO HA JIOCTHKECHUE CIEAYIOMNX 1eaeii:

—  monydeHue (pyHAaMEHTaIbHBIX 3HAHUN O Oumonormyeckux cucremax (Kmerka, Opranusm,
[Monmynsius, Bua, Dxocucrema); HCTOPUN Pa3BUTHSI COBPEMEHHBIX MPEICTABICHUMN O KUBOU
MIPUPO/IC, BHIIAIONINXCA OTKPBITUSAX B OMOJIOTMYECKON HAayKe; POJIM OMOIOTUYECKOW HAyKH B
(OpMUPOBAaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA; METOJaX HAydyHOTO
MO3HAHUS;

- OBJIQJICHUE YMEHHSMHU JIOTUYECKH MBICIUTH, 00OCHOBBIBATH MECTO W POJIb OMOIOTHYECKHX
3HAHUW B TPAKTUUYECKOW MEATEIbHOCTH JIOACH, Pa3BUTUU COBPEMEHHBIX TEXHOJOTHI;
OTIPEIENIATH KHUBBIE OOBEKTHI B TIPUPO/IC; TPOBOANTH HAOIIOIEHHS 32 IKOCUCTEMAMHU C IIEITBIO
WX OMHUCAHWS W BBISBICHHUS €CTECTBEHHBIX M aHTPOIOTEHHBIX H3MEHEHUWH; HaXOJUTh M
aHAJIM3UPOBATh MHPOPMAIIUIO O KHUBBIX 00BEKTaX;

—  pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, WHTEIEKTYaJlbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
o0yJaroImuxcst B MpoIecce U3YYeHUs] OMOJOTHUECKUX SIBICHUH; BBITAIOMINXCS JTOCTHKCHHN
OHMOJIOTHH, BOLIEAIIUX B OOIIEUETIOBEUECKYIO KYIbTYPY; CIOKHBIX U MPOTUBOPEUUBBIX MyTEH
pa3BUTHS COBPEMEHHBIX HAYJYHBIX B3TJIAIOB, HICH, TCOPHH, KOHIEHIMK, THImoTe3 (0
CYUTHOCTH W TPOUCXOXKACHUU IKU3HU, 4YeEIOBeKa) B Xoja€ paboThl ¢ pa3IHYHBIMH
WCTOYHUKAMH WH(OPMAIINH;

—  BOCIUTaHHE YOEKIEHHOCTH B HEOOXOJMMOCTH MO3HAHUS KUBOU MPUPOJIBI, HEOOXOIUMOCTH
paMoOHATFHOTO TPUPOIONOIB30BAHUS, OCPEKHOTO OTHOMICHHS K MPHPOIHBIM pecypcam H
OKpy>Karomen cpeae, COOCTBEHHOMY 3I0POBBIO; YBRKEHHS K MHEHHUIO OIIMOHEHTa NpU
00CyXIeHIH OMOJIOTHYECKUX TTPOOIeM;

—  HCIIOJIb30BaHHME MPHUOOPETEHHBIX OMOIIOTUYECKUX 3HAHUN U YMEHUH B MOBCEAHEBHOW KH3HU
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JUISL OLIEHKH TIOCIIEJICTBUM CBOEU JEATENbHOCTH (KM ACATENBHOCTH JIPYTUX JIIOJAEH) Mo
OTHOIICHUIO K OKpY>Kalollel cpele, 310pOBbI0 APYTUX JIIOACH U COOCTBEHHOMY 3/I0pPOBBIO;
000CHOBaHHE U COOJNIIO/ICHHE Mep MPO(HIAKTUKK 3a00JIeBaHUM, OKa3aHUE MEPBOW MOMOIIH

IIpH TpaBMax, COOJIOICHHUE MTPABUII TIOBEACHHUS B IPUPOJIE.

B mporpaMmy BKITIOYEHO COJEpiKaHUE, HANpaBICHHOE Ha (OpPMHUpPOBaHUE y OOYYAIOIIUXCS
KOMIIETEHIIUH, HEOOXOAUMBIX I KadecTBeHHoro ocBoenus IIIICC3 Ha 6a3e 0CHOBHOro OOILETo
00pa30BaHMs C MOJIYICHHUEM CPETHETO O0IIero 00pa3oBaHusl.

B nmanHoii paboueii mporpamMme NpeAcTaBieHbl: 00IIas XapaKTepUCTHKAa U MECTO y4eOHOMH
JTUCHUIUIMHBL, PE3YylbTaThl OOYYCHHsS, TEMATHYSCKUN TUIAH ¥ COJEpKaHHWE C TepeyHeM
MPAKTUYECKUX pabOT, TEMATUKONH CAMOCTOSITEIbHOU pabOThl, AKTUBHBIE U UHTEPAKTUBHBIE (HOPMBI
MPOBEJCHUST  3aHIATHH, Y4eOHO-METOJAMYECKOE U MaTepHalbHO-TEXHHUYECKOoe obecredeHue
00pa30BaTeNbHON NESTEIbHOCTH.



2 OBIIASI XAPAKTEPUCTHKA YUYEBHOM JUCHUITTINHBI
«BHOJIOT USI»

buonorus — cucrema Hayk, U3ydarolias BCe acleKThl )KU3HHU, HA BCEX YPOBHSAX OpraHU3alUuU
’KMBOTO, HAYMHAS C MOJICKYJIIPHOTO U 3aKaH4yuBasg ouocepHbiM. OObEeKTaMHi U3ydeHUs] OMOJIOTHU
ABJISIIOTCSL  JKUBBIE OpraHU3Mbl, HUX CTPOCHME U IKHU3HEIEATEeNbHOCTb, HUX MHOroobpasue,
IIPOUCXOXACHHE, IBOJIIOLIUS U PACIIPEIETICHUE KUBBIX OPIraHU3MOB Ha 3eMIIE.

OOmiast Ouosiorusi HM3y4aeT 3aKOHbl MCTOPHUYECKOTO M HHAMBHUIYaJIbHOIO pa3BUTHA
OpPraHu3MOB, OOIIME 3aKOHBI JKU3HU U T€ OCOOCHHOCTH, KOTOPBIE XapaKTEPHBI JJISI BCEX BHJIOB
KMBBIX CYIIECTB Ha IIJIAHETE, a TAKXKE UX B3aUMOJCHCTBUE C OKPYKaIOLIEH Cpeon.

Bbuonorusi, Takum o00pa3oM, SIBISETCS OJHOM W3 OCHOBOIIOJIATAIONIMX HAyK O KHU3HH, a
BJIaJIeHHE OMOJIOTMYECKUMH 3HAHUSAMU — OJTHUM U3 HEOOXOJMMBIX YCIIOBUM COXpaHEHMs KU3HU Ha
IUTaHETE.

OcHOBY cojiepkaHusl y4eOHON JUCHMILIMHBI «BHOJIOTHs» COCTABIAIOT CIEAYIOLIMe BeAyIIHe
UACU: OTIMYUTENbHBIC TMPU3HAKU XKUBOM MPUPOJBI, €€ YpOBHEBAs OpraHu3alis W 3BOJIONHL. B
COOTBETCTBUM C HUMH BBIJEJICHBI COAEPIKATENbHbIE JTMHUU: OMOJIOIUs KaK HayKa; OMOJIOrMYecKue
3aKOHOMEPHOCTH; METO/Ibl HAYYHOI'O MO3HAHUS; KJIETKa; OPraHu3M; MOMYJISALNS; BUI; S3KOCUCTEMBI
(B ToM uncie ouocdepa).

Conepxanue yueOHON JAUCHUIUIMHBI HAIIPABJICHO HA MOATOTOBKY 00yYaroIIMXcs K PELICHUIO
BOKHEHIIMX 3a7ay, CTOSIIMX Iepel] OMOJIOTMYECKOH HaykoW, — 10 palHdOHAIBHOMY
MIPUPOIOINOJIB30BaHUIO, OXPAHE OKPYXKAIOIIEH Cpesbl U 310POBbsI JIFOJEH.

B npodeccronanbHbIXx 00pa3oBaTeIbHBIX OpraHU3alMIX, PEAIN3YIOIIUX 00pa30BaTEIbHYIO
nporpamMmy cpeanero oomero oopazoBanus B npenenax ocsoenus OITOII CIIO na 6a3e 0CHOBHOTO
ob1iero oOpa3oBaHusi, U3ydyeHHE y4eOHOH AUCHUILUIMHBI «bHONOrUs» nMeeT cBoM 0COOEHHOCTH B
3aBUCUMOCTH OT Tmpodmwiss mnpodecCHoHAIBHOTO 00pa3oBaHus, Oa3upyercs Ha 3HAHUAX
o0yyaromuxcs, MOoJIy4eHHbIX P M3Yy4eHUU OMOJIOIMM, XUMMHU, (U3UKH, reorpaguu B OCHOBHOU
mkosie. Ilpu ocBoenuu mpodeccuit CIIO um cmemmanpHOcTel CIIO TexHWYECKOTO MPOQUIIS
npodeccuoHaabHOro 00pa3oBaHus Ouosiorust u3ydaercs Ha 0azoBoMm ypoBHe PI'OC cpennero
o61iero o6pazoBaHusi. DTO BEIPAXKAETCS B COACPKAHUN O0yUCHHUS, KOIMIECTBE YACOB, BBIICIIEMBIX
Ha M3y4eHHUE OTIEJIbHBIX TeM Y4eOHOH AMCLUUIUIMHBI, TIyOMHE UX OCBOEHHUS OO0Yy4aroIUMHCH,
o0beME M XapakTepe NpPaKTUUYECKUX 3aHsITUH, J€MOHCTpalMi, BUIaX BHEAYAUTOPHOMN
CaMOCTOSITENIbHON pabOThI CTY/IEHTOB U T. 1.

I[Ipu  otOope coxepxkanuss  ydeOHOM  aucuummiauHbel  «buojorus»  UCHOJIB30BaH
KYJIBTYpOCOOOpa3HbIi MOJXOJA, B COOTBETCTBUM C KOTOPBIM OOYydYaroIluecs JIOJKHBI YCBOUTh
3HaHWA W YMEHMs, HeoOXoauMble [Uisi (OpMUpPOBaHUS OOLIEH KyJIbTYphl, OMNpeIesomen
aJIeKBaTHOE TIOBE/IEHUE YEJIOBEKa B OKpYXarolled cpeae, BOCTpeOOBaHHbIE B KHM3HM M B
MIPAKTUYECKOU JIEATEIbHOCTH.

Ocoboe BHUMaHME YAEICHO KOJIOTMYECKOMY OOpa30BaHHMIO M BOCIMTAHHIO OOy4arolIuxcs,
(OpMHPOBAHUIO Y HUX 3HAHUM O COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHMHE MHpa, IEHHOCTHBIX
OpPHMEHTAIN, 4TO CBUJETENbCTBYET O T'yMaHHU3aIMKU OMOJIOTHYECKOT0 00pa30BaHMUs.

Pabouas nporpamma y4eOHOM AUCHUIUIMHBI COCTOUT U3 4 pa3/ieNnoB:

1. OcHOBBI IUTOJIOTHH.

2. OCHOBBI YMOPHOJIOTHH.

3. OCHOBBI TE€HETHKH U CEJICKIIUH.

4. DBomonnoHHOe yueHue. [Iponcxoxaenne yenoBexa.

[Ipu u3ydeHHH IUCHMIUIMHBI «BHONOTHS» HMCHONB3YIOTCS COBPEMEHHBIE IelarornyecKue
TEXHOJIOTUU. YcClIOoBHEM (QOPMUPOBAaHUS OOIMIMX KOMIIETEHIUH M YHHUBEPCAJIbHBIX Y4YEOHBIX
JeWcTBUI sBiseTCsl O0y4eHHE Ha OCHOBE CHCTEMHO-AEATENIbHOCTHOrO IMojAxoja (Ipeanojaraer
aKTUBHOCTbh OOYy4YaroIMxcs, KOrjJa 3HaHUE HE IepelaeTcss B TOTOBOM BHJIE, a CTPOUTCS CaMUMHU
o0yJaroIMMHUCsT B TIpOlLEcCe MX I[O3HABATEIbHOH JEATENbHOCTH): HUIPOBas JIEATENbHOCTH;
MIPOEKTHAas JesATeNIbHOCTh; MpoOjeMHOe oOyueHue; oOydeHHe B JIualore; CUCTEMa BOIIPOCOB M
3aJJaHUi, OpraHu3auusi peQeKCUBHOW [EATENBHOCTH; CO3/1aHHE CHUTyallui, HANpaBiICHHBIX Ha



nH(OPMAIIMOHHBIN TOWCK; CO3JaHMe CUTyalluu BeIOOpa u T.A. Hambomee nenecooOpa3Hbie BUIBI
3aHATHHA: KOMOWHHPOBAHHBIC YPOKH, IPAKTHUCCKHUE 3aHATHSA, CaMOCTOSTEIbHBIC 3aHSITHS,
CEeMHUHApPBI, 3a4€THI, TUCKYCCUU, KOHCYJIbTAIIUH.

CamocTtosiTenbHass padoTa BBIMOJIHACTCS OOYYAIOIIMMHUCSA BO BHEAYJUTOPHOE BpEeMs I10
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJACTBE IMPENOJaBaTeNiss, HO 0€3 ero HemoCcpelICTBEHHOTO
yuactus. KOHTpOJIb BBITIOJHEHUS CaMOCTOSITEILHOM pabOThl OCYIIECTBISICTCS B IMPUCYTCTBUU
oOyyaromuxcs (B paMKax ayAMTOPHBIX 3aHATHI) Wiu 0e3 ydacTust oOyuaromierocs. IIporpamma
VUHATBIBACT HEOOXOAMMOCTh Pa3BUTHA Yy OOYydYaIONUMXCS KOMIIETGHTHOCTH B  00JacTh
WCIIOJIb30BaHUSI  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHA ¥  HCCIEIOBATEIbCKIX
HaBBIKOB. J[711 3TOro B KayecTBEe 3aJaHM CaMOCTOSTEIBLHOM pabOThl MPEAYCMOTPEH IOHMCK U
aHanmu3 wuHpopmanuu B HVHTepHETE, pa3padOTKa WHAMBUAYAILHOTO TMPOCKTAa U CO3JaHUE
KOMITBIOTEPHOU TIPE3CHTALINH.

OrneHka Ka4yecTBa OCBOCHUS Y4e€OHOW MUCIUIUIMHBI OCYIIECTBIISIETCS B MPOIIECCE TEKYIIETO
KOHTPOJISI U IPOMEXKYTOUHOM aTTeCTaI[|H.

Texymuii KOHTPOJbL YCHEBAEMOCTH TIPOBOAMUTCA B Qopme: ompoca, TECTUPOBAHUS,
KOHTPOJIBHBIX pPa0OT, OIICHKW BBIMOJHCHHS NPAKTHYECKUX PAa0bOT, 3aJaHHi CaMOCTOSTEIbHOU
paboTHLI.

[To 3aBepiieHNM U3y4YeHUsT y4eOHOM TUCIUIUTHHBI «bruosorusy oOyuarommecs B 1 momyroauu
MTUIITYT KOHTPOJILHYIO padoTy, a BO 2 ceMecTpe cAaroT nuddepeHmpoBaHHbIA 3a4eT.



3MECTO JUCHUIIVIMHBI B YYEBHOM IIVIAHE

YueOnass nmucuuruinHa «buonorus» sBIsSETCS Y4eOHBIM MPEIMETOM IO BBIOOPY U3
oOsi3aTenpbHOM TpenMmeTHord oOmactn  «EcrectBennsie  Hayku» @OI'OC  cpeanero ooOiero
oOpa3oBaHwUsI.

[Ipu peanuzanuu oOpa3zoBaTeNbHON MPOrpaMMbl cpeHEro o0Iiero oopa3oBaHus B Mpenenax
ocoenus IIIICC3 nHa 6aze ocHOBHOro 0o0miero obpa3zoBaHus y4yeOHas TUCHUILIMHA «BHOIOTHS
u3zydaercs B oOIeo0pa3oBaTeIbHOM LMKIE Y4EeOHOro IUIaHa C TMOJY4YeHHEeM CpelHero oOuiero
o0Opa3oBaHwUsI.

[Ipu ocBoeHMHM clieUANIBHOCTEH TeXHUYeCKOoro npoduis yueOHas aucuuiinHa «buomorus»
u3ydaetrcs Kak 0a3oBas yueOHas qucuMIUIMHA B oObeme 59 yacoB, B TOM uHcie 00s3aTeNbHOU
yueOHO# Harpy3ku — 39 yacoB (27 4acoB — TEOPETHUECKOTO 00ydueHHs U 12 4acOB — MPAKTHYECKOTO
oOyueHus).

OcBoeHHEe HOBOTO COAEPKaHUS OCYLIECTBIISIETCS C OMOPOM Ha MEXIpPEeAMETHBIE CBSI3H C
MUCHUINIMHAMUA «XUMHA», <«OKomorusy, «OCHOBBI O€30IIaCHOCTH JKU3HEIAEITEALHOCTA» U
0asupyeTcsl Ha 3HAHUSX OOYYArOIIMXCS, MOJIYUYEHHBIX MPU M3yYECHUH OMOJIOTHH, XUMUHU, (PUUKH,
reorpaduu B OCHOBHOH IIIKOJIE.

3HaHUA, YMEHHUS, MTOJTYYCHHbIE CTYACHTaMU MPU OCBOEHUU OO0IIe00pa3oBaTeIbHON yueOHOU
IUCUUIUIAHBL  «BUONOTHsY, YrIIyOJsIOTCS W pacCIIMPSIOTCS B TPOLECCe M3YYCHHs YUeOHBIX
JUCHUILUIMH TPOrpaMMBbl MOATOTOBKH CHEIHATUCTOB CPEJAHEr0 3BEHA IUKIAa «IKOJIOTMYECKUe
OCHOBBI TIPUPOJIOTIONB30BaHU», «Be30MacHOCTD KU3HENEATEITEHOCTI.



4 PE3YJBTATBHI OCBOEHUS YUEBHOM IUCIUTILINHBI

OcBoeHue cojepkaHus ydeOHOUW JUCHUILTNHBI «buonorus» obecmeunBaeT TOCTHIKEHUE
CTYJIEHTaMH CIEAYIOIIHX Pe3yIbTaTOB:

® JIUYHOCHHDBIX:

—  cOpMHPOBAHHOCTH YYBCTBA TOPJOCTH U YBAXECHHUS K WCTOPUU U JIOCTHKCHUAM
OTEUECTBEHHOW OMOJIOrMYECKOM HAYKH; MPEJCTABICHUS O IEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTHHE MHPA;

—  TIOHMMaHHME B3aMMOCBSI3M M B3aMMO3aBUCHMOCTH E€CTECTBEHHBIX HAyK, MX BIHSHHUS Ha
OKpYXKAaIOIIYI0 Cpeay, SKOHOMHUYECKYIO, TEXHOJIOTUYECKYIO, COIMAJbHYI0 U 3TUYECKYIO
cepsl AeITETHPHOCTH Y€JI0BEKa;

—  CHOCOOHOCTH MCHOJIB30BAaTh 3HAHUS O COBPEMEHHOH €CTECTBEHHOHAYyYHOW KapTHHE MHpa B
o0Opa3zoBaTenbHOW M TPO(PECCHOHANBHON AEATENbHOCTH; BO3MOXKHOCTH HH(DOPMAIMOHHON
cpeabl UTsi obecnedeHus MPOyKTUBHOTO CaMO00Opa30BaHuUs;

—  BIAJCHHME KYyJbTYPOH MBINUICHUS, CIHOCOOHOCTh K OOOOIIEHUIO, aHAIU3Y, BOCIPHITHIO
uHbopManuu B OOJIACTH ECTECTBEHHBIX HAayK, IIOCTAHOBKE ILIEIH M BBIOOPY IyTeH ee
JOCTIDKEHHS B TpoecCHOHAIIbHOM cdepe;

—  CHOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH JCSITEIHHOCTH COBPEMEHHBIMH NPUHIUIIAMU
TOJIEPAaHTHOCTH, TUAJIorTa U COTPYIHUYECTBA; TOTOBHOCTh K B3aWMOJICHCTBUIO C KOJUIETaMH,
paboTe B KOJUICKTHBE;

—  TOTOBHOCTH HMCIIOJIb30BaTh OCHOBHBIE METOJIbI 3alIMTHI OT BO3MOXKHBIX ITOCIIEICTBUI aBapHid,
KaTacTpod, CTUXUHHBIX OCICTBHIA;

—  o0majgaHue HaBBHIKAaMH 0e30MacHONW paboThl BO BpeMsS IMPOEKTHO-HCCIIEOBATEIBCKON H
HKCHEPUMEHTATBHOMN EATETHLHOCTH, TIPU MCIIOJIb30BAaHUH J1A00PaTOPHOTO 000y I0BAHUS;

—  CIOCOOHOCTh HCIOJB30BaTh IMPHOOPETCHHBIC 3HAHWS M YMEHUS B NPAKTUYCCKOH
JESITeTbHOCTH Y TOBCEIHEBHOW JKU3HU JIJISL COOJIOICHUST Mep MPO(UIAKTUKH OTPaBIICHHIH,
BUPYCHBIX M APYruX 3a00JIeBaHUil, CTPECCOB, BPEIHBIX MPHUBBIYEK (KYpPEHHS, aJKOTOJIH3MAa,
HapKOMaHHH); TIPABWJI TIOBEJICHUS B TIPUPOIHOI Ccpe/ie;

—  TOTOBHOCTh K OKa3aHHWIO TIIEPBOM TMOMOIIM TPU TpaBMaxX, MPOCTYAHBIX U JPYIHX
3a00JIeBaHUSAX, OTPABJIICHUSIX MTUIIEBBIMUA TIPOTYKTAMU;

® MemanpeomMenHbIX:

- OCO3HAaHHE COLMAIbHOM 3HAYMMOCTH CBOEH MpodeccHr/CnenuaIbHOCTH, O0JaJjaHue
MOTHUBAIIMEH K OCYIIECTBICHHUIO MPOPECCHOHAIIBHON JEATETHHOCTH;

—  TIOBBIIIEHHE HMHTEIUIEKTYalIbHOTO YPOBHS B MpOIEcCe M3yUeHHUs OMOJIOTMYECKHMX SIBICHUI;
BBIJIAIOIINXCSL  JTOCTHXKEHUH OWOJIOTMM, BOIIEAIIMX B OOILIEUENIOBEUYECKYIO KYIbTYPY;
CIIO)KHBIX U HPOTUBOPEUMBBIX IMYyTE€H Ppa3BUTHUSI COBPEMEHHBIX HAyUHBIX B3IVIAJIOB, HJEH,
TEOpHii, KOHIENUUH, TUnoTe3 (0 CYLIIHOCTH M NMPOUCXOXKIECHUM KU3HHU, YEIOBEKa) B XOje
paboThI ¢ pa3InYHBIMU UCTOYHUKAMU UH(GOpPMAIUY;

- CIOCOOHOCTh OPTraHU30BBIBATh COTPYIHHUYECTBO €IUHOMBIIUIEHHUKOB, B TOM YHCIE C
HCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAIITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;

- CMOCOOHOCTh MOHUMATh NPUHIMIIEI YCTOMYMBOCTH M TMPOIYKTUBHOCTU XHUBOW MPUPOABI,
MyTH €€ U3MEHEHHUs TOJ] BIUSHUEM aHTPOIOTE€HHBIX (PaKTOPOB, CIOCOOHOCTh K CUCTEMHOMY
aHaJIN3Y INI00ATBHBIX 3KOJOTHYECKHUX MPOOJIeM, BOIPOCOB COCTOSHUS OKpY’Katollel cpesibl U
palMOHaIBHOIO NCIIOJIb30BaHUS IPUPOIHBIX PECYPCOB;

—  yMeHHe 00OOCHOBBIBaTb MECTO U POJIb OMOJIOTUYECKUX 3HAHUI B IPAKTHUECKOMN NeATEIbHOCTH
JOJeH, Pa3sBUTUM COBPEMEHHBIX TEXHOJIOTUN; OIpEeNessTh *XUBble OOBEKTHl B MPHUPOJE;
NPOBOJUTH HAOMIOJNEHHUS 3a DKOCHCTEMaMH C LENbI0 MX ONHCAHUS M BBISBICHUS
€CTECTBEHHBIX U AHTPOIIOTEHHBIX M3MEHEHHH; HaXOJUTh U aHAIW3HPOBATh MH(OpPMALHIO O
KHUBBIX 00BEKTAX;



CII0OCOOHOCTD MIPpUMCHATH OMOJIOTHYECKHE UM DKOJOTMYECKHE 3HAHHUA I aHaJlk3a
MPUKJIAJHBIX POOJIEM X03HCTBEHHOM JEITEIIEHOCTH;

CIIOCOOHOCTP K CaMOCTOSITEJIbHOMY  IIPOBEIEHHMIO  MCCIIEAOBAHUI,  ITOCTAaHOBKE
CCTCCTBCHHOHAYYHOT'O 3KCIICPUMCHTA, HMCII0JIb30BAHHUIO I/IH(bOpMaL[I/IOHHBIX TEXHOJIOT U JJIsA
peLIeHUs] HayYHbBIX U IPO(eCcCHOHANIBHBIX 3a/1ay;

CIOCOOHOCTh K OIIGHKE JSTHYECKMX AacleKTOB HEKOTOPBIX HCCIENOBaHUNA B 00JacTu
OMOTEXHOJIOTUHU (KIOHUPOBAHUE, UCKYCCTBEHHOE OIUIO0TBOPEHHUE);

® npeoMemHpixX:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O POJIM MU MeCTe OMOJIOTMM B COBPEMEHHON HAy4yHOU
KapTHHE MUPa; IOHUMaHKUE POJIA OMOJIOTHU B (POPMUPOBAHUH KPYro30pa U (PyHKIIMOHAIBHOM
IPaMOTHOCTH JIJISl pEeUICHUs] MPAKTUYECKUX 3a]1ay;

BJIAJICHUE OCHOBOTOJATAIOUIMMHU TOHATUSMHU W TPEJCTaBICHUSIMUA O >KUBOW MPUPOJE, €€
YPOBHEBOW OpraHW3alldd © JBOJIOIMH, YBEPEHHOE IIOJIb30BaHUE OHMOJIOTHYECKON
TEPMHUHOJIOTUEH U CUMBOJIMKO;

BIIQJICHHE OCHOBHBIMU METOJAMH HAyYHOTO TIO3HAHHUSI, UCIIOIh3YEMBIMHU MPH OUOIOTUYECKUX
UCCIIEIOBAHMSIX JKUBBIX OOBEKTOB U SKOCHUCTEM: OIKCAHUEM, HU3MEPEHHEM, IPOBEICHUEM
HaOJII0ICHUH; BBISIBJICHHE U OIEHKA aHTPONOTCHHBIX U3MEHEHUH B MPUPOJIC;
c(OpPMUPOBAHHOCTh YMEHUN OOBSCHATH pPE3yNbTaThl OHOJOTUYECKHX HKCIIEPHUMEHTOB,
peliaTh JIeMeHTapHbIe OMOJIOTHYECKUE 3a]a4u;

c(hOPMHUPOBAHHOCTH COOCTBEHHOU MO3UIUH 110 OTHOIICHUIO K OMOJIOTHYECKON MH(POpMAIUH,
MOJTy4ae€MOM M3 Pa3HBIX UCTOYHUKOB, IJ100aTbHBIM SKOJIOTMYECKUM MPOOJIeMaM U MyTSAM HUX
pelIeHus.
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5 TEMATUYECKUM IJIAH

Bua yueOHo# padoThl: KOJIM4YECTBO YACOB
Oobsi3aTesbHast
Makcumanb- | ayauTOpHAasi yueOHast
HOE HArpy3ka
Copepxanue o0yyeHus Kon4ecTBO | Beero B T.4. Brieayautopuas
4acoB MPAKTHYECKHUX caMocTosTeAL AN
. pabora
3aHATHI/
J1a00paTOpPHBIX
3aHATHH
Beenenue 1 1
Pasznen 1 OCHOBBI HUTOJIOTHH 17 11 4 6
Tema 1.1 Xumuueckas 5 3 5
OpraHu3alys KIeTKH
Tema 1.2 OOMeH BeIeCTB U 6 4 2 5
MIPEBpAI[CHIE SHEPTUU B KIETKE
Tema 1.3 Crpoenue u pyHKIUHU 5 4 9 9
KIJICTKU
Paznen 2 OcHoBBI 9 5 2 4
IMOPHOJIOTHN
Tema 2.1 ®opmbl pa3MHOKEHUS
OpraHU3MOB. 5 2 3
Jlenenue KaeTox
Tewma 2.2 OHTOreHe3 4 3 2 1
Pa3znesa 3 OcHOBBI T€eHETHKH U 16 12 4 4
ceJIeKINH
Tema 3.1 3akoHOMEpPHOCTH 7 6 2 1
HaCJICJOBAHUS TPU3HAKOB
Tema 3.2 3akOHOMEPHOCTH 6 4 5
HU3MEHYUBOCTH 2
Tema 3.3 OCHOBEI CEJIEKIINU 1
pacTeHuM, )KUBOTHBIX U 3 2
MHUKPOOPraHU3MOB
Pa3nes 4 DBosoniuonHoe 6
yuenue. [Ipoucxoxnenune 16 10 2
YyeJIOBEKa
Tema 4.1 Teopus 3BomronUY.
JIBMKyIIME CUIIBbl U IPUYMHBI 4 2 2
SBOJIIOLUN
Tema 4.2 MukposBOIIOIUS U 6 4 9 2
MaKpO3BOIIOLHUS.
Tema 4.3 [Ipoucxoxaenue 6 4 2
yesoBeka. YenoBeueckue pachl.
Bcero 59 39 12 20

IIpomexyTounas arrecrauus B gopme dugdhdepenyuposannozo 3auema
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6 COJIEP)KAHUE YYEBHOM JJUCHUILIAHBI
BBEJEHUE

BxomHoit KoOHTpOnb. MHCTPYKTHBHBIH 0030p coaep)kaHHs Y4eOHOH IUCHMIUIMHBI U
3HAaKOMCTBO OOYy4YaroIUXcs ¢ OCHOBHBIMHU YCJIOBUSIMU M TPEOOBaHUAMHU K OCBOEHHIO IPOTPAMMBI,
pa3paboTke MHIUBUAYATLHOTO IPOCKTA.

Cooeprcanue yuedbnozo mamepuana.

OOBeKT n3ydeHus OMOJIOTHU — >KKBask mpupoAa. OTINYUTENbHBIC TPU3HAKH KUBOU MTPUPOIBL:
yYpOBHEBasl opraHu3anus M dBoyonys. OCHOBHBIE YPOBHH OpraHU3alluy XUBOW Npupozsl. Poisb
OMOJIOTUYECKUX TEeOpud, UaAeH, rumore3 B (HOPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHOHAYYHOM
KapTUHBI MUPa. MeTO bl TO3HAHUS )KUBOU IIPUPOBL.

Pa3zgen 1
OCHOBBI HUTOJIOI'UA

Tema 1.1 Xumnueckasi OpraHnu3anus KJIeTKH

Cooepircanue yueonozo mamepuana no meme 1.1.

Passutne 3HaHuii o kierke. Kierounas teopus. Ponp KIIETOYHOM TEOPUM B CTaHOBIICHHH
COBPEMEHHOM €CTECTBCHHOHAayYHOM KapTUHBI MuUpAa. XUMHYECKMH COCTaB KIETKH. Poib
HEOpPraHMYECKUX U OPraHMYECKHUX BEIIECTB B KJIETKE U OPraHU3ME YeJIOBeKa.

JleMOHCTpalMH: HYKJIIEUHOBBIE KMCIIOThI, CTPYKTYpBI OEJIKOB, YTI€BObI, OCJIKH, KHUPHI.

CamocTosiTeIbHAs1 padoTa: 3aMoJHUTD Ta0IHIy: «XUMHUYECKHE BEIIECTBA KIETKHY.

Tema 1.2 O0OMeH BenlecTB U NpeBpallleHNe JHEPTUHN B KJIETKe

Cooepircanue yueonozo mamepuana no meme 1.2.

OOMeH BelIecTB M NPEBpAIlICHHE SHEPTrUM B KIIETKE: IUIACTHMYCCKHA M DHEPreTUYCCKUUN
0OMEH.

Crtpoenne u ¢yakiuun xpomocoM. JIHK — HocuTens HaciencTBEHHOW WH(pOpMaIUu.
Permmukamus [IHK. I'en. I'enernaecknii koa. buocuaTes Oenka.

JleMOHCTpAalUM: CXEMbI IUIACTUYECKOTO M JHEPreTMYecKOro oOMeHa, CTpOeHue TeHa,
(dhoTocHHTE3.

IIpakTuyeckas padora Ne 1 Pemenue 3a1au no peanuszaiy reHETUYECKON nH(OpMaIuu B
KIIETKE.

CamocTrosiTesibHAs padoTa: peUINTh 3a7aud MO pealu3alui TeHeTHYeckoil nHpopmanmu B
KIIETKE.

Tema 1.3 CTpoenne n pyHKUMH KJIETKH

Cooepircanue yueonozo mamepuana no meme 1.3.

IIpokapuoTnueckue u 3ykapuoTuyeckue KieTku. OpraHonisl KIeTKH. Bupycbl kak
HekJieTouHble (opMbl. Boprba ¢ BUpycHbIMU 3a00JI€BaHUSIMH.

JleMOHCTpaIUM: CTPOEHUS KIETOK PACTUTEIBHOIO U dKUBOTHOT'O IIPOUCXO0XKICHUS.

JleMOHCTpanuM: CTpPOEHUE BHPYCa, XPOMOCOM, CTPOEHHUS KIJIETOK PpacTUTEIBHOTO H
KUBOTHOT'O IIPOUCXOXKIECHUS.

IIpakTuyeckas padora Ne2 CpaBHEHHE CTPOCHHS KJIETOK PACTEHUN U )KUBOTHBIX.

CamocTosiTe1bHasi padoTa: 3amonHuTh Tadmuny «CTpoeHne M (YHKIMH OPraHOUIOB
KIJIETKI».

KonTtpoabnas padora Nel .
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Pasznen 2
OCHOBbI DOMBPHNOJIOI'HN

Tema 2.1 ®opmbl pa3MHOKeHHsI OPraHu3MoB. /lejieHne KJIeTOK

Cooepoicanue yueonozo mamepuana no meme 2.1.

Opranu3m — enuHoe uenoe. MHorooOpasue opraHu3sMoB. PasMHOXeHHE — BakHEHIIee
CBOMCTBO JKMBBIX Opranu3MoB. [lomoBoe u 6ecnosioe pasMHokeHue. Muto3. Meiio3. OOpa3zoBaHue
MOJIOBBIX KJIETOK M OILJIOJIOTBOPEHHUE.

JeMoHcTpanuu: MHOrooOpasue OpraHu3MOB, CTagud Ipolecca MUTO03a, Meilo3a,
00pa3oBaHME MOJIOBBIX KJIETOK, OIUIOIOTBOPEHUE Y PaCTeHUH, OECII0I0e pa3MHOXKEHHE.

CamocrosiTesibHasE padora: coctaBUTh cxeMy «DOpMblI pPa3MHOXKEHHS OPraHu3MOBY.
3amonauTh Tabmuiy «CpaBHHTETbHAS XapaKTEPUCTHKA MPOIECCOB MHUTO3a M MEH03a», PEIIUuTh
LUTOJIOTUYECKHE 3a/1a4U

Tema 2.2. OuToreunes

Cooepircanue yueonozo mamepuana no meme 2.2.

WuauBuayanbHoe pa3BuTHE opraHuzMa (oHToreHes). I[lpuuuHbl HapylieHUN pa3BUTHS
opranu3moB. MHauBuayalbHOE pa3BUTHE 4eoBeKa. PenponyktuBHoe 310poBbe. IlociencrBus
BIIMSIHMS QJIKOT'OJIsl, HUKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHE 3apO/bIIIA YEJIOBEKA.

JleMoHCcTpanuu cTainii SMOPUOHAIBHOTO PA3BUTHSL.

IIpakTnyeckas paGora Ne3. BoisiBieHue M onucaHue NPU3HAKOB CXOJCTBA 3apoOJbllIeit
YeJIOBEKA U IPYTUX IT03BOHOUYHBIX KaK JOKA3aTEJIbCTBA IBOJIIOLIMOHHOTO POJCTBA.

CamocrosiTesibHasE padora: MOAroTOBUTH cooOmieHus mno teme «llocmeacTBust BAMSTHUS
QJIKOT0JIs1, HUIKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHUE 3aPO/IbIILIA YETIOBEKA.

KonTtpoabnas paora Ne2.

Pa3zgen 3
OCHOBBI TEHETHUKU U CEJEKIIUHA

Tema 3.1 3akoHOMepHOCTH HaC/IeJOBAHHUS IPU3HAKOB

Cooepicanue yueonozo mamepuana no meme 3.1.

I'eneTnka — Hayka O 3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH M M3MEHYMBOCTU OPraHU3MOB.
I'. MeHaenb — OCHOBOMOJIOKHUK T€HETHUKHU.

['eHeTnyeckass TEPMUHOJNOTMSI W CHMBOJIMKA. 3aKOHbl T€HETHUKH, YyCTaHOBIEHHbIE [
Mennenem. MoHorubpugHoe W IUTHOPUAHOE — CKpelIMBaHUE. XPOMOCOMHas — Teopus
HacJIeICTBEHHOCTU. B3aumoeicTeue reHoB. ['eHeTnka nomna. CIEIEHHOE ¢ MT0JIOM Hacllel0BaHHeE.
3HaueHue TEHeTUKU MJIs CeJIeKIMM W MeAuuuHbl. HacnencTBeHHble OO0JIE3HM 4YeNOBEKa, X
MPUYMHBI U TPODUTAKTHKA.

JdemoncTpanum: cxembl «MoOHOrMOpUIHOE U JAUTMOPUIHOE CKPELIUMBAHUSA», IMEPEKpecT
XpOMOCOM, CLEIJIEHHOE HAaCJIEI0BaHNUE.

JlaGopaTopnas padora Nel. Pemmenne reneTndeckux 3aaad.

CamocrosiTesibHast padoTa: pelIeHne TeHETUYECKUX 3a/1a4.

Tema 3.2 3aK0HOMEPHOCTH U3MEHYMBOCTH
Cooepircanue yueonozo mamepuana no meme 3.2.

3aKOHOMepHOCTI/I U3MCHYHUBOCTH. HaCJ'Ie)ICTBeHHaSI WJIN TCHOTHUIIMYECKasA HW3MCHYHBOCTD.
MOI[I/I(bI/IKaI_II/IOHHaH, NI HCHACICACTBCHHAasA HM3MCHYHUBOCTD. I'enetnka uyenmoBeka. I'eHeTuka u
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MCAUIIMHA. MaTepI/IaHLHBIe OCHOBBI HACJICACTBCHHOCTHM MW HU3MCHYHBOCTH. T'enetuxka u
ABOJIIOIIMOHHAs Teopus. [ eHeTHKa MOMyIsSHii.

JleMOHCTpalMK: MYTallW{, HACJIEACTBEHHBbIE OOJIE3HU YEJIOBEKAa, BIHMSHUE AaJKOTOJIM3MA,
HapKOMaHHUHM, KypeHHsl Ha HACJIE€JCTBEHHOCTb.

JlaGopaTopuas padora Ne2. «M3yyeHrne U3MEHUYMBOCTH y 0COOEH 0THOTO BHJA (TOCTPOCHHE
BapHUaLlMOHHOIO Psi/ia U BApMALIMOHHON KPUBON )».

CamocrosiTesibHas padoTa: 3anoIHUTh Tadbuuny: «Buasl n3MEHUNBOCTHY

Tema 3.3 OcHOBBI celeKIMS PACTEHMI, })KUBOTHBIX H MUKPOOPTaHU3MOB

Cooepircanue yueonozo mamepuana no meme 3.3.

I'eneTrka — TeopeTuyeckas OCHOBA cesieKuuu. OJOMallHUBaHUE )KUBOTHBIX U BbIpAlllMIBaHUE
KYJIbTYPHBIX DPACTCHMM — HadaJbHble OTanbl cenexkuuu. Ydenue H.M. BasunoBa o neHrpax
MHOrooOpasusi W MPOUCXOXKIEHHUS KyJIbTYpPHbIX pacTeHUH. OCHOBHBIE METOABI CEJIEKLHU:
ruOpuau3ayss W HUCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JIOCTMKEHHS COBPEMEHHOH CEelIeKIMU
KYJbTYpHBIX pPAcT€HHH, JOMAllHUX >KMBOTHBIX M MMKpPOOPraHM3MOB. buoTexHosorus, ee
TOCTIDKEHUSI M TEPCHEKTHBBI Pa3BUTH. OTHYECKHE AacleKThl HEKOTOPBIX JOCTIDKEHHHA B
o6uorexnonoruu. 'MO. KinonupoBaHue >xUBOTHBIX (IIpOOJIEMBl KJIOHUPOBAHMS YEJIOBEKA).

JleMOHCTpalUK: TEHTPHl MHOTO00pa3Wsi M TMPOUCXOKICHUS KYIbTYpHBIX PpACTEHUH W
JOMAIlIHUX UBOTHBIX, THOPUIM3aIMs, UCKYCCTBEHHBIH 0TOOP.

CamocrosiTesibHas padora: oTBeTUTh Ha Bonpoc «I'MO — nocTuKeHMs CeNeKLIMU: 3a WU
IIPOTHUBY MPOCMOTPEB MPE3ECHTALNIO

KonTtpouabnas padora Ne3.

Pa3zpen 4
9BOJJIOLIMOHHOE YYEHMUME. IPOUCXOXJIEHUE YEJTOBEKA

Tema 4.1 Teopml IBOJJIIOIIMH. I[BI/DKyIIII/Ie CWJIbI 1 IPUYHUHBI 3BOJHOITUMA

Cooepotcanue yueonozo mamepuana no meme 4.1.

I'unote3bl MPOUCXOXKACHUS JKU3HU. VICTOpHsS SBONIONMOHHBIX HAeH. 3HadeHue padoT
K.JInnues, ydennsa X.b.Jlamapka, sBomronroHHon Tteopun Y.JlapBunHa. Posib 3BONFOIMOHHON
TEeOpHH B (OPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHOHAYYHON KapTHHBI MUpa. J[BHXKYIIHE CHUIIBI U
MIPUYMHBI YBOJIIOINH, X BIMSHHE HAa TeHO(OH momysaunu. MHoroobpasue Mupa Ha 3emiie U ero
OpraHu3arysl.

JleMOHCTpAaIUK: DBOJIOIMOHHOE IPEBO PACTCHUHN M JKUBOTHBIX.

CaMocTosiTe1bHasi padoTa: 3anojJHUTh TabnuIy «Bkiaa yd4eHbIX B pa3BUTHE OMOJIOTHU U
HBOJIIOIMOHHON TEOPHM»; UCTIONB3Ys PA3IMYHbIEC INTEpaTyPHbIE HCTOYHUKH U pecypchl HTepHeTa
IPUBECTH TPUMEPHl pa3IUYHBIX BHJIOB OOpHOBI 3a CYIIECTBOBaHHE, €CTECTBEHHOIO U
HCKYCCTBEHHOI'O 0TOOpA.

Tema 4.2 MuKp0oIBOIIOLMSA U MAKPOIBOJIIOLHS

Cooepircanue yueonozo mamepuana no meme 4.2.

MuxkposBomtonus. [lonynsanus - cTpyKTypHas €JuHULAa BUJA, €IMHULA 3BOIOLMU. Bua, ero
Kputepud. BupooOpazoBanume. MakposBomtonus.  buonorumueckuit  mporpecc,  perpecc.
HanpaBnenuss »sBomouuu: uAMOananTanuu, apomopdosbl, jgereHepauus. JlokasarenbcTBa
SBOJIIOLIHH.

JleMOHCTpaMuU: KPUTEPUU BUJIA, CTPYKTYpa MOIMYJISIUH.

JlabopaTopnasi padora Ne3. [ 1aBHBIC HANIPABIICHUS YBOJIOIINH.

CamocTosiTeibHasi pabora: HaliTM mnpuMepsl TeorpauyYeckoro M  3KOJOTMYECKOTrO

14



BUZ000pa3oBaHus; 3amoNHuTh Tabmuny «Kputepuu BuAa», 3alOJIHUTH  TaOJUIY:
«CpaBHUTENbHAS XapaKTEPUCTUKA MUKPOABOIIOLUH U MAKPOIBOTIOLIUI)

Tema 4.3 IIpoucxo:xxaenue yeaoBeka. UejioBeueckue pacol

Cooepoicanue yueonozo mamepuana no meme 4.3.

CoBpeMeHHbIE TUIIOTE3bI IIPOUCXOXKICHUS YEJI0BEKA. DBOJIIOLMS NTpUMaToB. Jloka3arenscTBa
POJICTBA YEJIOBEKA C MIIEKOMMUTAIOIIMMHU )KUBOTHBIMU. DTallbl 3BOJIIOLIUN YEJIOBEKa.

JdeMoHcTpanum:

- WUTIOCTPaTUBHBIN MaTepuan «HanpasieHue 3BOIIOLMH YeTIOBEKay,

- YepThI CXO/ICTBA U Pa3JINYMs YEIOBEKA U KUBOTHBIX (IIPUMEPHI aTaBU3MOB, PYAHMEHTOB);

- 4YepThl CXOJICTBA YEJIOBEKA U IIPUMATOB.

- IPOUCXOKJCHHUE YEIIOBEKA.

CaMocTosiTe1bHAasi paboTa: TOATOTOBUTH COOOIIEHMS Ha TeMbl «JlokaszaresnbcTBa
KUBOTHOTO TIPOMCXOKJICHHUS YEJIOBEKa»; «ABCTpaJIONUTEK», «YernoBek ymenbli», «YemoBek
npsaMoxoaaumity, «Heanaepranen», «KpomaHboHe1».

KonTtpoabnas pabora Ned.
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7 XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEHOM JEATEJIbHOCTH

OBYYAIOIUXCHA
Conep:xanue XapakTepucTHKA OCHOBHBIX BU/J0B Y4€HOM JesITeJIbHOCTH
00y4eHust o0yyaomuxcs (Ha ypoBHe y4eOHbIX JeHCTBHIl)
BBenenue O3HakOMJICHHE C OWOJIOTHYECKUMH CHCTEMaMU pPa3HOTO  YpPOBHS:

KJICTKOW, OpPraHu3MOM, MONYJSALHEH, HSKOCHCTeMOH, Ouocdepoil.
Onpenenenne ponu Ouonoruu B (HOPMHUPOBAHUU  COBPEMEHHOMU
€CTECTBCHHOHAYYHOW KapTHUHbBI MHpa U TMPAKTUYECKOH JAeSITeIbHOCTU
moneil. OOydeHHe COOIOICHUIO TMpaBWI TOBEIACHUS B MPUPOJE,
OCpe)KHOMY OTHOIICHUIO K OHOJIOTMYECKUM OOBEKTaM (pacTeHHSIM U
KUBOTHBIM, M UX COOOIIECTBAM) M X OXPAHE

Pa3zgen 1 OcHOBBI HUTOJIOTHU

Tema 1.1
Xumuueckas
OpraHu3alus KJICTKU

YMmenue MMPpOBOAUTH CPABHCHUC XUMHYCCKOMN OopraHu3alyvu XKHUBbIX U
HEKUBBIX OOBEKTOB. HonyquI/Ie MMPEACTABICHHUA O PO OPraHUYCCKUX U
HCOPIraHNYCCKUX BCIICCTB B KJICTKC.

Tema 1.2 O6Men
BEIIECTB U
MIPEBPAIICHHE
SHEPTUU B KICTKE

YMeHue CTpOUTh CXEMbl 3HEPreTUYeCKoro o0OMeHa U OnocuHTe3a Oernka.
[Tomyyenue npeacTaBiIeHUs O IPOCTPAHCTBEHHOU CTPYKType Oelka,
mounekyn JJHK u PHK

Tema 1.3 Crpoenue u
(GYHKINU KIETKA

N3ydenne cTpoeHus KIETOK SyKapuoT, CTPOSHUSI U MHOT000pasusi KIIETOK
pacTeHui 1 )KMBOTHBIX C IIOMOIIBIO MUKpoTpenapaTtoB. Habmonenne
KJIETOK PACTEHUM U )KMBOTHBIX 110JI MUKPOCKOIIOM Ha FOTOBBIX
MUKpoIpenaparax, ux onucanue. [Ipurorosienue u onucanue
MHUKPOIIpENnapaToB KIETOK pacTeHuil. CpaBHEHUE CTPOEHUS KIETOK
pacTeHuil 1 )KMBOTHBIX IO TOTOBBIM MUKpOINpenaparam

Paznesn 2 OcCHOBBI SMOPHOJIOTHHI

Tema 2.1 ®opmbl
Pa3MHOKEHHUS
OpraHU3MOB.
Jlenenue KiaeTok

OgrazneHue 3HaHUSIMU O Pa3MHOKEHUHU KaK O Ba)KHEHUILEM CBOWCTBE
JKUBBIX OPIaHU3MOB. Y MEHHE CAMOCTOSITEJIBHO HAXOAUTh OTIIMYHS
MHUTO3a OT MEH03a, ONPEAENA IBOIIONUOHHYIO POJIb 3TUX BUJIOB JCIICHUS
kJeTkd. O3HaKOMJIEHHE C KJIETOYHON TEOPUEH CTPOEHUsI OPraHU3MOB.
YMeHHEe caMOCTOSTENBHO UCKATh J0KA3aTeIbCTBA TOTO, YTO KIIETKA —
3JIeMEHTapHasl )KUBasi CUCTEMA U OCHOBHAsI CTPYKTYPHO-(QYHKIIMOHATbHAS
€IMHULA BCEX JKUBBIX OPraHU3MOB

Tema 2.2 OHTOrEHE3

O3HaKOMJIEHHME ¢ OCHOBHBIMU CTaJAMSIMM OHTOTEHE3a Ha IIPUMEPE
pa3BUTHS TO3BOHOYHBIX JKHUBOTHBIX. Y MEHHE XapaKTEpPU30BaTh CTAIUU
NOCTAMOPHOHAIBHOTO PA3BUTHS Ha NpUMepe denoBeka. O3HaKOMIICHHE C
MPUYMHAMU HapyIIEHU! B pa3BUTHH OPraHU3MOB.

Pa3Butue ymeHus npaBuibHO GOPMHUPOBATH T0KA3aTENbHYIO 0a3y
9BOJIFOIIMOHHOTO Pa3BUTHS KUBOTHOTO MHUpa

Pasznen 3 OcHOBBI TeHETHKH U CeJIEKITHH

Tema 3.1 O3HakOoMJIEeHME €  3aKOHOMEPHOCTSMU  HACJEACTBEHHOCTH U
3aKOHOMEPHOCTHU H3MCHYHUBOCTH OpraHU3MOB. N3yuenue 3aKOHOB TCHETHKHU,
HacJIeI0BaHUs ycTaHoBieHHBIe ['. MenaeneM. YMeHue pemarh reHeTHISCKUe 3aa9 Ha
MIPU3HAKOB MOHOTHOPUAHOE M TUTHOPUIHOE CKPEIUBAHUE.

Tema 3.2 O3HaKOMJIEHHE C HACJIE€ACTBEHHON M HEHACIEACTBEHHON N3MEHYNBOCTEIO
3aKOHOMEPHOCTHU U ee OMOJOTHYECKOW PONBI0 B IBOIIOLUUU >KUBOTO Mupa. [lomydenwue
N3MCHYNBOCTU Hpe)ICTaBJ'IeHI/Iﬂ O CBA3U TCEHCTUKU U MCIOIUIIUHBI. OSH&KOMJ’ICHI/IG C

00se3HAMHU
N3ydyenne BAUSHHS
HACJEJACTBEHHOCTh  Ha

HACJIEICTBEHHBIMU
poUIaKTUKOM.
KypeHHMsI  Ha

YCJIOBCKaA, ux MNpUuIrMHaMn n
AJIKOT0JIM3Ma, HApKOMaHHWH,
BUJACOMATCpUAJIC. Amnanuz
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(heHOTUTTYECKON N3MEHUYMBOCTH. BBISBICHHE MyTareHOB B OKpYXKaloIen
CpCAc U KOCBCHHAA OLICHKA BOSMOXXHOT'O UX BJIWAHHA HAa OPraHU3M

Tema 3.3 OcHOBEI
CEJICKLIUs PACTCHUH,
JKMBOTHBIX U
MHUKPOOPTaHU3MOB

IlonydyeHne npencTaBieHHss O NEHETHMKE KaK O TEOPETUYECKOM OCHOBE
cenekuuu. Pa3Butue MeranpeaMETHBIX YMEHUM B IIPOLECCE HAXOXKICHUS
Ha KapTe LEHTPOB MHOrooOpasusi M MPOMCXOXKAECHUS KYJIbTYPHBIX
pacTeHUN M JOMAaIlHUX >KUBOTHBIX, OTKpbITHIX H. 1. BaBuioBbIM.
N3yuenne MeTo0B rHOpUIM3ALMM U MCKYCCTBEHHOro OTOOpa. YMeHue
pa3buparbcs B OITHYECKMX AaClEKTaX HEKOTOPBIX JIOCTMIKEHUH B
OMOTEXHOJIOTMHU: KIOHUPOBAHUU KMBOTHBIX U Mpo0sieMaxX KIOHHUPOBAHUSA
yenoBeka. O3HAKOMIJIEHHE C OCHOBHBIMHU JIOCTHIKEHUSIMU COBPEMEHHOMU
CCJIEKIIMM  KYJBTYPHBIX  pacTE€HUH, JOMAIIHMX  JKUBOTHBIX U
MHUKPOOPTraHU3MOB

Paznen 4 DBoonnonHoe yyenue. [lponcxoxiaenue yejioBexka

Tema 4.1 Teopus
SBOJIIOLMH.
JIBH>KyIIME CHIIBI U
MPUYXHBI SBOJIIOIUU

AHalli3 ¥ OLEHKA pa3JIMYHbIX THUIOTE3 MPOUCXOXKICHUS HKU3HU.
[Tonyuenne mnpencraBiaeHus 00 YCIOXHEHWU J>XMBBIX OPTaHM3MOB Ha
3emsie B NPOLIECCE IBOJIIOIUU. YMEHHE SKCIEPUMEHTAIbHBIM IyTEM
BBISBIIATh QJaNTHBHBIE OCOOEHHOCTH OPraHW3MOB, MX OTHOCHUTEIbHBIN
xapakTep. O3HAKOMJIEHHE C HEKOTOPBIMHU TPEACTABUTEISAMU PEAKUX H
HCUE3aIoNIMX BHJIOB PAaCTEHMH M KUBOTHBIX. lIpoBeneHue omnucanus
ocobeil omHOTO BHJIA TO MOP(OIOTHIECKOMY KPUTEPHIO TIpU
BBITTOJIHCHUH nabopaTopHOI paboTHI. Brisgsienne yepT
MPUCIIOCOOJICHHOCTH OPTaHMW3MOB K pPa3HbIM cpeaaM oOuTaHus (BOIHOM,
HA3eMHO-BO3AYIIHON, TOYBEHHOM).

Tema 4.2 O3HakOMJIEHHE C KOHLENUUEH BUJa, €€ KPUTEPUSIMH, OJ00p MPUMEPOB

MHUKpPO3BOIIONUS U TOr0, YTO MONYJSALMS — CTPYKTypHas €IUHHMIA BHJIA U D3BOJIIOLMU.

MaKpOdBOJIIOLHSL. O3HakOMJIEHME C  JBHKYUIMMHCS ~ CWJIaMM  JBOJIIOLMU U €€
JOKa3aTeJIbCTBAMU. Y CBOEGHHE TOIO, YTO OCHOBHBIMHM HallpaBJICHUSMU
HBOJIOLIMOHHOTO TIpOrpecca SBISAIOTCA OHOJIOTHYECKHH IPOTpecc |
OMOJIOTHYECKUI perpecc.

Tema 4.3 AHanu3 U OLIEHKAa DPA3JIMYHBIX TUIOTE3 O IPOUCXOXKIECHUU YEJIOBEKa.

IIpoucxoxnenue PazButue ymMmeHus CTpOMTH JlOKa3aTeabHYI 0a3y MO CPaBHUTENbHOM

4eJI0BEKa. XapaKTepUCTHKE YeJlOBEeKa W MPUMATOB, JOKa3blBasg MX POJICTBO.

Yenoreueckue pachl.

BrIsBII€HHE 3TallOB SBOIIOIMH YEIOBEKa. Y MEHHE JOKa3hIBaTh PaBEHCTBO
YCIIOBCYCCKUX  pac Ha  OCHOBAaHHH HX poacrtea U CANHCTBA
MMPOUCXOKIACHUA. PazButue TOJICPAHTHOCTH, KPHUTHKAa pachu3Ma BO BCEX
€ro MPOABJIICHUAX
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8 TEMbI HH/IUBUY AJIBHBIX ITPOEKTOB

B xone usyuenusi nporpaMmmbl 00111€00pa3oBaTeIbHOM y4eOHOU NUCUMIUIMHBI «buomorusy

oOyuaroluecsi MOT'YT BbIOpaTh OJHY M3 MPEAJIOKEHHBIX TeM IS pa3paboTKU MHAMBHIYaTbHOTO
MIPOEKTA WM MPEJI0KUTH COOCTBEHHYIO TEMY.

1.

2.

SRR

© N

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

CoBpeMeHHbIE MPEICTaBICHUS O 3apOKICHUM XU3HU. PaccMOTpeHue U OlleHKa Pa3InyHbIX
TUIOTE3 IPOUCXOKACHHUSL.

CoBpeMeHHBbIH 3Tall pa3BUTHUS YyeraoBeuecTBa. UenoBeueckue pacsl. OmacHOCTh pacu3ma.
BoznelicTBue uenoBeka Ha IPUPOAY Ha pa3IMYHBIX 3Talax pa3BUTHS UYEIOBEUECKOTO
oOmiecTBa.

Bnusinue okpyskarolei cpeipl U ee 3arpsi3HEHUs Ha pa3BUTHE OPraHU3MOB.

Bnusinue xypenus, ynorpeOiieHus: alKkoroisi U HAPKOTUKOB POAUTENIMU Ha SMOpPHOHAIbHOE
pa3BuTHE peOeHKA.

Burtamunsbl, pepMeHThI, TOPMOHBI U UX POJb B opranu3zMe. Hapymienus npu ux HeAOCTaTKe U
U30BITKE.

Bpeanble 1 none3Hbie MyTaluu.

MeTo bl FEeHETUYECKUX MCCIIEI0BAaHUM YeI0BEKa.

N3ydenue nmpu3Haka HACJIEJOBAHUS B MOEH CEMbe, UCIIONIb3Ys T€HEaTOTHYECKUI METO/.

I'. Menaenp 1 ero BKJIaA B pa3BUTHE T€HETUKHU.

I'enetuka u yenosex.

I'enernka: cOBpeMEHHBIH MOAXOA.

buonoruueckoe opyxue u OHOTEPPOPU3M.

buomnorust B ;kM3HU KaXK0TO.

buonorus B npodeccusix.

buonuka. TexHUUECKHi1 B3I HA )KUBYIO IPUPOY.

buoputmbl Bokpyr Hac.

BbuopuT™MbI — BHYTpEHHHE Yachl YETIOBEKA.

Bererapuanctpo: "3a" u "npotus".

AHanm3 MoIXo00B K COCTABJICHUIO MTPE3CHTAIN 110 OMOJIOTUH HA IPUMEPE OJHOM U3 TeM (110
BBIOOPY 00yUaroIIerocs)
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9 YYEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
ITPOI'PAMMBbI YYEBHOU JUCHUITJINHbI

OcBoeHue mporpamMmbl y4eOHOW IUCHUIUIMHBI «buonorus» TpeOyeT Haluyus y4eOHOTO
KaOuHera.

[Tomemnmenne kabuHeTa YIOBIETBOpseT TpeOoBaHUAM (CaHHTAPHO-AIUACMHUOIOTHYCCKUX
npaBwi 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHO 000pyI0BaHHEM:

- TI0CaJIOYHBIC MECTA M0 KOJIMYECTBY 00YUaIOIINXCS;

- paboyee MeCTO MPENo/IaBaTeNs;

- MyJbTUMEIUHHOE 000pyAOBaHHE.

B cocraB y4eOHO-METOIUYECKOTO U MaTePUATHHO-TEXHUYECKOTO OOECIICUEHUS MPOTPaMMBbl
y4eOHOU TUCIUTIIIMHBI « BHOOTHS» BXOIST!

- KOMIUIEKT y4eOHO-HATJISIHBIX MTOCOOMI (Ta0JHII, MJIaKaToB);

- macmopt KabuHeTa,

- OubnmoTedHbIi QOH.

B Oubnuoreunwnii ¢GoHA BXOIAT YYEOHMKH, Y4eOHO-METOAMYECKas JOKYMEHTAIIHs,
o0ecrneunBaroIIe OCBOCHNE y4eOHOTO MaTepraa.

B mpomecce ocBoeHus mporpammbl y4eOHON IUCHUIUIMHBL «buonorus» oOyyaronuecs
UMEIOT JIOCTYIl K DJEKTPOHHBIM Y4YeOHBIM MarepuajiaM Ha o0pa3oBaTebHOM IOpTalie
YHHUBEpPCUTETA U B CBOOOHOM JocTyre B UHTepHeTe.

[lepeuens yuebHbIX U3nanuil, IHTEpHET-pECypCcoOB, JOMOJIHUTEIHHON JIUTEPATYPhI

OcCHOBHBIE HCTOYHUKH
1. Bunbrayk, O. A. buonorus [DnekrponHbIit pecypc]: yued. mocooue / O. A. Bunbrayk. —
MarnuTtoropck: Maruutoropck. roc. Tex. yH-T uM. I'. . Hocosa, 2015. — 113 c. — Pexxum nocryna:
http://192.168.20.34/marcweb2/MObjects.asp
2. Bunbrayk, O. A. OcHOBBI AMOpHONIOTUH [DIEKTPOHHBIN pecypc]: yueOHO-METOANYECKOe
nocobue / O. A. Bunbrayk. — Maruuroropck: MI'TVY, 2016. — 1 anektpon. ont. auck (CD-ROM). —
Pexxum moctyma: http://192.168.20.6/marcweb2/MObjects.asp

Jlono/IHUTeIbHbIe HCTOYHUKHU

1. Busbrayk, O. A. OCHOBBI HHMTOJOTUU [DIEKTPOHHBIH pecypc|: ydeOHoe mocolue /
O. A. Bunerayk. — Maruutoropck: MI'TVY, 2015. — 1 snektposn. onT. auck (CD-ROM). — Pexxum
noctyna: http://192.168.20.6/marcweb2/MObjects.asp

2. OBuapoBa, E. H. buonorus [OnexrponHslii pecypc]: yue6. nocobue / E. H. OBuapoBa. —
M.: Uudpa-M, 2013. — 367 c. — Pexxum moctyna: http://znanium.com/bookread.php?book=372782.

3. buonorus: MeTroauyecKkue yKazaHUS MO BBITOJHEHHMIO MPAKTUYECKHX M J1a00paTOPHBIX
paboT sl CTYACGHTOB BCEX CIelManbHOCTeH TexHudeckoro mpoduns / O. A. Bumberayk. —
Maruuroropck: M3n-so Marauroropck. roc. Texs. yu-ta uM. I'.1. Hocosa, 2014. — 36 c.

HNurepHer-pecypcsl
1. www.sbio.Info (Bcs 6uosorust. CoBpeMeHHast OMOJIOTHs, CTaThH, HOBOCTH, OMOJINOTEKA).
2. www.biology.ru (buonoruss B OTkpbITOM KoJutemke). CalT COOCPIKUT DICKTPOHHBII
Y4eOHHK TT0 OMOJIOTHH BKITFOYAIOIINI BCE Pa3Ieiibl).
3. www.virtulab.net , biologiya.net (BupTyaibHbIe IpaKTUYECKUE PadOTHI IO OMOIOTUH

JIuteparypa Ajs npenoaaBaresieu
1. EcekoB E.K. DBomrorus BeenenHoit u xu3Hu [DIEKTPOHHBINA pecypc]: yueOHoe mocodue /
EXK. EcbkoB. - M.: HHI HHDPA-M, 2015. - 416 c.- Pexum pocrymna:
http://znanium.com/bookread.php?book=439750. - 3arm. ¢ akpana.- ISBN 978-5-16-009419-9
2. Koncrantunor B.M., PezanoB A.I'., daneea E.O. buonorus mis mnpodeccuit u
CHEIUATBFHOCTEH TEXHMYECKOTO M E€CTECTBEHHOHAYyYHOTro mnpoduieil: YUeOHWK s  CTY.
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http://znanium.com/bookread.php?book=372782
http://www.sbio.info/
http://www.biology.ru/
http://www.virtulab.net/
http://biologiya.net/
http://znanium.com/bookread.php?book=439750

yapexaeHuit cpen. mpod. obpazoanus / mox pen. B.M.KoncrantunoBa. — 3-e¢ u3j., nepepad. u
non. — M. : Axkanemus, 2016. — 336 ¢. — TekcT : HemocpeACTBEHHBIN

3. 06 obpazoBanuu B Poccmiickoii @eneparuu: denep. 3akoH oT 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbubix 3aKk0HOB 0T 07.05.2013 No 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 Ne 203-®3, or 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, or
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 No 148-
@3, ¢ u3M., BHeceHHbIMH DenepanbHbiM 3akoHOM OT 04.06.2014 No 145-®3, B pea. Ot 03.07.2016,
c u3M. oT 19.12.2016.)

4. ITucemo /[lemapraMeHTa TOCYAApCTBEHHOM NOJIMTUKH B cepe MOArOTOBKU padounx
kaapoB u 110 Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHmanuu o opraHu3aiu
MOJIYY4EHHUsI CPEHEro O0IIero oO0pa3oBaHUS B MpEIEIax OCBOCHHUS O0pa30BaTEIbHBIX MPOrpaMm
cpenHero npodeccuoHalbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHHs C Y4ETOM
TpeOoBaHUl (enepalbHbIX TOCYIAapCTBEHHBIX OOpPa30BATEIbHBIX CTAHAAPTOB U TOTy4aeMou
npodeccuu WK CIeualbHOCTH CPEeIHEro MpodecCuOHaIBLHOTr0 00pa30BaHUM.

5. Ilpuka3 MunuctepctBa oOpazoBanust U Hayku P® or 31 nmexabps 2015 r. N1578 "O
BHECEHUU H3MEHEHUH B (pelrepasibHbI rocyJapCTBEHHBIM 00pa30BaTeIbHBIA CTAaHAAPT CPETHETO
obmiero 0o0pazoBaHUWs, YTBEPKICHHBIM NpHKa3oM MUHUCTEpCTBA OOpa3oBaHWS H  HAYKH
Poccuiickoit ®enepartuu ot 17 mast 2012 r. N413"

6. IIpukas MunoOpuayku Poccum ot 17.05.2012 Ne 413 «O06 yrBepkaeHuu (hemepalbHOTO
roCy/1IapCTBEHHOI'0 00pa30BaTeNIbHOTO CTaHJapTa CPEIHETO (TMIOTHOT0) 00IIero 00pa30BaHUS Y.

7. Ilpukaz MunoOpnayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuu usmenenuii B [Ipukas
MunuctepctBa oOpa3oBanusi U Hayku Poccuiickori ®egepanuu ot 17.05.2012 Ne 413 “O6
YTBEpKACHUHM  (elepalbHOrO0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro
(mosHOTO) 00IIIEr0 00pa30BaHUS ».

8. IlpumepHass ocHOBHas oOpa3oBareibHAs NporpamMma CpeaHero oomero ooOpa3oBaHUs,
onoOpeHHass pemieHUeM ¢eaepanbHOro y4eOHO-METOAUYECKOT0 OOBEAMHEHUS MO o0uemMy
obpazoBanwuio (mpotokot ot 28 utoHs 2016 r. Ne 2/16-3).

9. Ilyxansckuit B.A. Benenue B renetuky: YueOHoe nocobue / B.A. Ilyxansckuii. - M.:

HUI] NH®PA-M, 2014. - 224 C.- Pexxum JIOCTyMa:
http://znanium.com/bookread?2.php?book=419161.- 3arx. ¢ 3kpana. - ISBN 978-5-16-009026-

10. ®enepanpublii 3akoH 0T 29.12.2012 Ne273-®3 «O06 obpazoBanuu B Poccuiickoit
denepauun»

20


http://znanium.com/bookread2.php?book=419161.-

[Ipunoxenue 1

AKTUBHBIE U UTHTEPAKTUBHBIE ®OPMbI OBYUEHMU A

AKTUBHBIE M HMHTEPAaKTUBHBIC (DOPMBI HCIIONB3YIOTCS MPH TMPOBEICHUU TEOPETUYECKUX U
IIPAKTUYECKUX 3aHATUN:

Paznen

[TpumeHsieMble aKTUBHBIC U
MHTEPAKTUBHBIE (DOPMBI

Kpatkas xapakrepuctuka

Pa3gen 1. OcHOBBI HUTOJIOT UM

Beenenue. buosorus
Kak Hayka. MeTosl
HAY4YHOTO MO3HAHUSI.

MosroBoii mTypM «3Ha4YeHUE
OMOJIOTHMH B COBPEMEHHOM MUpPE

HaYyK»

Kaxnmas rpymnma oOy4aromuxcs JT0DKHA
pelIuTh OJHY MPOOJIEeMY, OCHOBBIBASICH
Ha 3HAaHUU TEOPETUYECKOTO MaTepualia u

MPEANOI0KEHUH, BBIJIBUTAEMBIX
YJIEHaMU TPYIIIbI
Tema 1.1, KonnexktuBHast MpICTUTENbHAS Kaxnas rpymma u3yJaer u
X UM CCKas NesITeNIbHOCTD (paboTa B XapaKTepU3yeT OJHO U3 IPEIOKEHHBIX
opranmzaims MUKpOTpyImnax) «XuMuyeckas BEIIECTB, BXOJAILIMX B COCTAaB KIIETKH,
OpraHu3aIus KJICTKM» 3armoJHssL TaOJHILy.
KIIETKU
Tema 1.2. O0OMeH KomnexktuBHass  MbIciuTelnbHas | Perenne OMOJIOrMYecKnx 3anay
BEIIECTB U JEeSITENIbHOCTD (pabora B
IIpEBpAICHUE MUKpOTPYIIIIaX)
SHEPTUU B KIETKE
Tema 1.3. Ctpoenue | Jlekus - BU3yanu3anus | CBa3HOE, pasBepHyTOE
(YHKIUIY KICTKH «CTpOoeHHE KIETKH» KOMMEHTHPOBAHUE IpernoaaBaTeaemM
MOJIFOTOBJICHHBIX HaTJISTHBIX
MaTepuaios, [IOJIHOCTBIO
PaCKpBIBAIOLIUX TEMY JAHHOH JICKIIUH.
Pa3pabotka Ipe3eHTalnun CBOETO
WuauBuayalbHbIl MUHHU-TIPOEKT | MHIUBUIYaTbHOTO MIPOEKTa no

«CTpoeHue KIETKI»

MPEJIOKEHHOMY IJIaHY

Tema 1.3. Ctpoenue
(GYHKINU KIETKU

JlaGopaTtopHnast pabota

KonnekTuBHass ~ MbICTUTENIbHAS
JeSITENIbHOCTD (pabora B
MUKpOrpynnax).

Kaxnass MUKpOTpyIIa BeIIOJHSIET
HCCIICIOBAaHNUE BUJOB KJIETOK U JeJaceT UxX
CpaBHUTENBHBIN aHan3. KoHeuHas 1enb
- BBISBUTH OTJIMYNTENLHEIE OCOOEHHOCTH
KJIETOK MTPOKAPUOTUYECKUX U
J3YKAPUOTUYECKUX OPTaHU3MOB, KIIETOK
PaCTUTENBHBIX U )KUBOTHBIX OPraHU3MOB

Paspnen 2. OcHOBBI 9MOPHOJIOTHH

Tema 2.1. ®opmbl
Pa3MHOKEHHUS
OpraHU3MOB
JleneHue KIEeTOK

[TpoOnemHuas nexius

KonnekTuBHass ~ MbICTUTENbHAS
JeSITeNIbHOCTD (pabora B
MUKpOTPYIIIax)

[Ipo6nema: KakoBbl MIIOCHI U MHUHYCHI
6€ecrooro pa3sMHOXKEHUS?

Pa6ora co cxemoit

Pabota co cxemMaMu MHUTO3a, CTYICHTHI
BBICTPanBarOT IIPaBUJIbHBIN X0
MHUTOTHYECKOTO JICJIEHUS KIIETOK.
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Tema 2.2. O"TOreHes

Jlekuus — Bu3yanuzamus
«OHTOreHes3»

Casa3Hoe, pa3BepHyTOE
KOMMCHTHUPOBAHUC nmpernoaaBaTciicM
MOJIFOTOBJICHHBIX HaTJISTHBIX
MaTepuaios, IIOJIHOCTBIO

PaCKphIBAIOIIUX TEMY HaHHOﬁ JICKIIUH.

Pa3zgen 3 OCHOBBI FTeHEeTHKHU U CeJIeKINHU

Tema
3.1.3akoHOMEpHOCTH
HacJeI0BaHUs
MPU3HAKOB

KoysiekTuBHAsT ~ MBICITUTEIbHAS
JeSITeTbHOCTD (pabota B
MHUKPOTPYIITIax)

Pernrenne OMOIOrHYECKHUX 3aJga4

Tema 3.3. OCHOBEI
CEJICKLIUH PACTEHUH,

Cemunap «Cenekiusi pacTeHUH
Y KUBOTHBIX»

1.IToaroToBka Kk ceMuHapy
2. OGcyXKIeHHe BOIIPOCOB CEMUHApA

YKUBOTHBIX U 3. Ananus pe3yJIbTaToOB
MHUKpPOOPTaHNU3MOB WCCIICI0BATEILCKON PabOTHI CTYACHTOB
Pa3znen 4 DBosonnonHoe yyenue. [lponcxoxiaenue yejioBexka
Tema 4.1. Teopust | Jlekuus — Buzyanuzanus Casi3Hoe, pa3BepHyTOE
HBOJTIOIIHH. «/IBrKyIIIMe CUITBI SBONIOIUNY | KOMMEHTHPOBAHUE IpernoaaBarenemM
JIBUoKyIIMe CUiIbl U HOJIFOTOBJIEHHBIX HaTJISITHBIX
MIPUYUHBI SBOJTIOIUH MaTepuaiosB, MIOJIHOCTBIO
PacKpbIBAIOIIMX TEMY JIaHHOM JIEKLIUU.
Tema 4.2. KonnexktuBHas  mbicnutenbHas | Kaxnas rpymmna u3yJaer u
Mukpo3BOIIOIUS U | AE€ATEIBHOCTD (pabora B | XapakTepu3yeT >XU3Hb M JEATEIbHOCTb
MaKpO3BOJIIOIHUS MUKPOTPYIITIaX ) OJIHOTO W3 YUYEHOTrO, 3allOJIHSSI TaOIuIly
«Bxian YYECHBIX B pasBuUTHE
AHanu3 KOHKPETHBIX SBOJIIOIIIOHHOM TEOPUN»
CUTyaun PemreHne KOHKPETHBIX CUTYALIMM:
-Illouemy Oenbiii u Oypelii MeaBeab
ABJIIOTCS CAMOCTOSITEIIbHBIMU BUAAMU?
- Kak xuBotHpbie CeBepa u [Ora
IPUCTIOCOOUIHCH K YCIIOBUSIM
IIPOKUBAHUA?
- Kak pacrenus CeBepa UM IOra
PUCIOCOOMIIHUCH K MecTy 0OuTaHus?
Tema 4.6. Cemunap (koH(pepeHIHs) CryaeHTsI BBICTYNAIOT C JOKJIaIaMH,
[Ipoucxoxaenue «IIpoucxoxeHUE YeI0BEKa» KOTOpBIE 3/1€Ch KeE U 00CYKIAI0TCs
4eJI0BEKa. PedepupoBanue BCEMH YYaCTHMKaMHU I10J] pyKOBOJCTBOM

Yenoseueckue pachl,

npernoaaBaTeiis.
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MEPEYEHDb IPAKTUYECKHNX 3AHATUI

[punoxenue 2

Conep:xkanue o0yueHust TeMbl NPAKTHYECKUX 3aAHATHI Kosn4yecTBo
4acoB
Paznen 1 OCHOBBI HUTOJIOT'HU
Tema 1.2. OOMeH BemecTB U 1. Pemenue 3a1a4 1o peanusanuu 2
MpeBpaIleHIe YHEPTUU B KIICTKE T'CHETHYECKOW WH(POPMAIINHU B KIICTKE
Tema 1.3 Ctpoenue u GpyHKIUN 2. CpaBHEHHUE CTPOCHHS KIETOK PACTCHHIA U 2
KIICTKH YKHBOTHBIX
Pazgen 2 OCHOBBI DMBPUOJIOT' U
Tewma 2.2 OnTorenes 3. BoisiBiIeHHE B OTIMCAaHKE TPU3HAKOB 2
CXO/ICTBA 3apO/IbIIICH YeIOBeKa U APYTUX
MO3BOHOYHBIX KaK JI0OKa3aTeIbCTBa
HBOJIIOIIMOHHOTO POJICTBA.
UTOI'O 6
IEPEYEHb JIABOPATOPHBIX 3AHSITUI
Conep:xanue 00y4yeHust Tembl 1200paTOPHBIX 3aHATHI KouanuecTBo
4acoB
Pa3znen 3 OCHOBBI TEHETUKHU U CEJIEKIINU
Tema 3.1 3akoHOMEpPHOCTH 1. Pemrenne reneTnyeckux 3agaq 2
HaCJICJIOBaHMsI TPU3HAKOB
Tema 3.2 3akoHOMEPHOCTH 2. VI3yyeHne N3MEHUYMBOCTH y 0co0eit 2

HU3MCHYHMUBOCTH

OJIHOTO BU/A (IIOCTPOCHHE BapUAllMOHHOTO
psiaa ¥ BapuallMOHHOM KpHBO)

Paznea 4 OBOJTIOINMOHHOE YYEHHUE. IPOUCXOKJIEHHUE YEJIOBEKA

Tema 4.2 MukpoaBontonus u 3. 'maBHbIe HAanIPaBICHUS YBOJIOLUH 2
MaKpO3BOJTIOIHS
WTOTO 6
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JIUCT PETUCTPALIMM U3MEHEHUI U JOITOJIHEHUIA

Paznen paboueii
MPOTPaMMBbI

KpaTKOC COACpIKaHUeC I/ISMCHCHI/IH/I[OHOHHGHI/IH

Jara,
Ne mpoTokona
3acemanus I11K

Tloamuce
TpeacenaTess
TIK

PaGowyas mporpamma ydeOHOW aucrumInHE «bromorusy
aKTyaJlu3UpoBaHa C BHECEHHEM H3MEHEHUU B 3JIEKTPOHHBIN
BapuaHT.

13.09.2017 r.
IIporokoin Nel

L
\

TurynpHbI THCT

Ha ocxoBanuu npukasa pexropa @I'bOY BO “MI'TY um. I''U.
Hocoga” Ne 10-30/465 ot 17.07.2018 r. Tekct “MuHHCTEPCTBO
00pa3zoBaHust M HAYKN 3aMEHHUTh Ha TEKCT “MUHHUCTEPCTBO
HAYKH U BBICIIEro oopasoBanus Poccuiickoit deneparyu”

12.09.2018 r.
IpoTokom Ne 1

- /(‘

9. YyebHo-
METOIUYECKOE U
MaTepHalbHO-
TEXHUYECKOE
obecrnieuenue
porpamm y4eOHo
JUCIUATIIUHBI

B cBa3m ¢ 3akimOYeHHEM KOHTPAKTOB CO CTOPOHHHMH
QNEKTPOHHBIME ~ OuOnmoreunbiMu  cuctemamu  “FOpaiit”
(Jorosopsr FOpaiit DBC www.biblio-online.ru NeJ1-1096-18,
NeJ1-1097-18), “BOOK.RU” (Horoeop KuoPyc memma DBC
BOOK.ru Ne18493307//1-1093-18) pasgen 9. VYuebOHo-
METOIMYECKOE U MaTepuajbHO-TEXHUYECKOEe obOecreueHne
porpamMMm y4eOHON MUCIUILUTUHBI MyHKT «[lepedeHsp yueOHBIX
n3naHuil, MIHTepHET-pecypcoB, TOMOJHUTEIbHON JIUTEPATYPHI»
YUTATh B HOBOM pelaKIuu:
OcHoBHas JUTEpaTypa

1. Bumprayk, O. A. buomorms [DnekTpoHHBEIH pecypc]:
yaeOHO-MeTommaeckoe mocodue / O. A. Bumsrayk ; MI'TY. -
Marnautoropck : MI'TY, 2018. - 1 smektpon. ont. muck (CD-
R). - Pexum JIOCTyMa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S14
4.pdf&show=dcatalogues/5/9351/S144.pdf&view=true -
MaxkpooOBeKT.
2. Bumbrayk, O. A. OcHOBBI 3MOpHOJOTHH [DIEKTPOHHBIH
pecype] : yuebHo-meromuueckoe mocobue [mis CII0] / O. A.
Bunerayk ; MI'TY. - Maruuroropck : MITY, 2016. - 1
anektpoH. ont. auck (CD-ROM). — Pexum pocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S67
Jpdf&show=dcatalogues/5/8865/S67.pdf&view=true . -
MaxpooOBeKT.

JomosHuTEeTbHAS JUTEPATYpa
1. Bumerayk, O. A. OCHOBBH TCHETHKH U CCICKIUU
[DnekTponnsIil pecypc] : yueOHO-MeTOIMIeCKoe TTocooue [ s
CIIO] / O. A. Bumerayk ; MI'TY. - Maruutoropck : MI'TV,
2017. - 1 smektpon. omt. auck (CD-ROM). — Pexum moctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S60
-pdf&show=dcatalogues/5/8817/S60.pdf&view=true . -
MaxkpooOBeKT.
2. Upanmmes, B. B. OCHOBBI TeHETHKH [JNEKTPOHHBIN
pecypc]: yueOnuk / B. B. WBanmmeB. — Mocksa : PUOP :
NH®PA-M, 2017. 207 c¢. — Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=557529

12.09.2018 r.
IIporokoin Ne 1

9. YyebHo-
METOUYECKOE U
MaTepHaIbHO-
TEXHUYECKOE
obecneuenue
porpamMm y4eOHOM
JACIATUIAHEI

B cBsBM C 3akmodYeHHEM KOHTPAKTOB CO CTOPOHHUMH
JIEKTPOHHBIMH ~ OnbOnuoTeyHsIMH  cucremMamu  “lOpaiit”
(Kontpakt IOpaiitr 9BC www.biblio-online.ru NeK-55-19 ot
05.08.2019), wu o6HOBiIeHHMEM IUIATHOPMBI  HIEKTPOHHOM
OoubimoTeyHo# cuctembl “3Hanuym”  pasmen 9 PabGoueit
MPOrpaMMBbl YUTATh B HOBOI peJaKkinu:
OcHoBHas1 JIMTepaTypa

1. Bumerayk, O. A. buonorus [DnektpoHHBIH pecypc]:
yuebHO-MeToamueckoe mocooue / O. A. Bumbrayk ; MI'TV. -
Marnutoropck : MI'TY, 2018. - 1 anekrpon. ont. auck (CD-
R). — Pexum JI0CTyMa:

11.09.2019 1.
[Iporokoin Ne 1

LA
\
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https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S67.pdf&show=dcatalogues/5/8865/S67.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S67.pdf&show=dcatalogues/5/8865/S67.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S60.pdf&show=dcatalogues/5/8817/S60.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S60.pdf&show=dcatalogues/5/8817/S60.pdf&view=true
http://znanium.com/catalog.php?bookinfo=557529

https://magtu.informsystema.ru/uploader/fileUpload?name=S14
4.pdf&show=dcatalogues/5/9351/S144.pdf&view=true -
MakpooOBEKT.

2. Bumprayk, O. A. OCHOBBI >MOPHONOTHH [DIEKTPOHHBIN
pecype] : yaebHo-MeTomuueckoe mocodbue [mist CIIO] / O. A.
Bunprayk ; MI'TY. - Marauroropck : MITY, 2016. - 1
snmektpon. omnt. guck (CD-ROM). — Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S67
.pdf&show=dcatalogues/5/8865/S67.pdf&view=true . -
MakpooOBbeKT.

JomoHUTETbHASI TUTEPATYpa

1.Bunprayk, O. A. OCHOBBI TCHCTHUKH U CCICKIUH
[DnekTpoHHSI pecypc] : yueOHO-MeToIu4ecKkoe mocooue [
CIIO] / O. A. Bumsrayk ; MI'TY. - Marauroropck : MI'TVY,
2017. - 1 anextpoHn. ont. auck (CD-ROM). — Pexxum mocrtyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S60
.pdf&show=dcatalogues/5/8817/S60.pdf&view=true . -
MaxpooOBeKT.

2./Bannmes, B. B. OcHOBHI reHeTHKH [ DIEKTPOHHEBIN pecypc:
yueOnuk / B. B. Banumes. — Mocksa : PUOP : UHOPA-M,
2017. — 207 c. - Pexum JocTyna:
http://znanium.com/catalog.php?bookinfo=557529

9. Y4eGHo- B cBi3m ¢ oOHOBIeHMEM MarepuaibHO-TexHH4Yeckoro | 16.09.2020 r.
METOJUYECKOE U obecricueHuns 1. YueOHO-MeToAM4Yeckoe U MarepuanbHo- | [IpoTokon Ne 1 e
MaTepHaIbHO- TEXHHUYECKOEe OOecredyeHre MporpamMMm yueOHOH JHCHUILTUHBI LA
TEXHHYECKOE YUTaTh B HOBOH pEIaKInu:
obecrieueHne Kabuner ['ymMaHHTapHBIX H  COIHMAIFHO-3KOHOMHYECKHX
IporpamMm y4eOHOH | ITUCIUITINH
JVCIUTITHHBI VYueOHast ayauTopus Ui TPOBEACHHUS Y4YEOHBIX 3aHATHH,
MPaKTHYECKUX W JIaOOpaTOPHBIX 3aHATHH, CaMOCTOSTEIBHOU
paboThI, A TPYNIOBBIX M HHAWBUAYAIbHBIX KOHCYJIbTAallWH,
JUTSL TEKYIIEro KOHTPOJISL ¥ IPOMEXYTOUHOH aTTEeCTALUH.
Pabouee mecTo mpenopaBaTels: IEPCOHAIBHBIN KOMIIBIOTED,
paboune Mecta oOy4alomMxcs, JOcKa y4yeOHas, yueOHas
Mebenb
Mukpockon "Mukpomen-C-13"
MS Windows (moamucka Imagine Premium) morosop J[-1227-
18 ot 08. 10. 2018, cpok newictBus: 11. 10. 2021
MS Windows (moamucka Imagine Premium) porosop J-757-17
ot 27. 06. 2017, cpox neiicreus: 27. 07. 2018, Calculate Linux
Desktop cBOOOTHO pacnpocTpaHseMoe o
(https://www.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/), cpok nercTBUs: OECCPOUHO
MS Windows (noxmmcka Imagine Premium) norosop /I-593-16
ot 20. 05. 2016, cpok neiictus: 20. 05. 2017
MS Office Nel135 ot 17. 09. 2007, cpok aeicTBHs: OECCPOUHO
7 Zip cBoboano pactpoctpansemoe (https: //'www. 7-zip. org/),
CPOK JIeHiCTBHsI: OECCPOUHO
9. YueGHo- B cBA3M C 3aKiIOYeHHEM KOHTPAakTOoB co CcTopoHHMMH | 16.09.2020 .
METOIUUECKOE U aneKkTpoHHBIME OubIHoTeuHpIMU cucteMamMu DbC 3HAHUYM | [Ipotokon Ne 1 L
MaTepHaIbHO- (Konrpakt Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUYM», L
TEXHUYECKOE 01.09.2020 r. mo 31.08.2021 r.) pazmen 9 pabodeit mporpaMMsI
obecrieueHne YHUTaTh B HOBOH peIaKInu:
porpamMmm y4eOHOH OcHoBHas1 JIMTepaTypa
JIMCIIATUTAHBI 1. Bumprayk, O. A. Buonorus [DneKkTpoHHEIH pecypcl:

ydueOHO-MeToamueckoe mocodue / O. A. Bunprayk ; MI'TY. -
Maruurtoropck : MI'TY, 2018. - 1 anekrpon. ont. auck (CD-
R). - Pexum JIOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S14
4.pdf&show=dcatalogues/5/9351/S144.pdf&view=true -
MaxpooOBeKT.

2. Bumprayk, O. A. OCHOBBI 3MOpPHONOTHH [DIEKTPOHHBIN
pecype] : yuebHO-MeTomuueckoe mocobue [mis CIIO] / O. A.
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https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S67.pdf&show=dcatalogues/5/8865/S67.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S67.pdf&show=dcatalogues/5/8865/S67.pdf&view=true
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Bunerayk ; MI'TY. - Marnuroropck : MI'TY, 2016. - 1
anekTpoH. ont. auck (CD-ROM). — Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S67
.pdf&show=dcatalogues/5/8865/S67.pdf&view=true . -
MaxpooOBeKT.
JomojHUTeIbHAS JUTEPATypa

1. Bumerayk, O. A. OCHOBB TEHETHKH H CENCKIUH
[DnekTpoHHSI pecypc] : yueOHO-MeTOoIu4ecKoe mocooue [ st
CIIO] / O. A. Bunerayk ; MI'TY. - Marauroropck : MI'TVY,
2017. - 1 anextpoHn. ont. auck (CD-ROM). — Pexum noctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S60
.pdf&show=dcatalogues/5/8817/S60.pdf&view=true . -
MakpooOBbeKT.

2. Banumes, B. B. OcHOBB TeHETHKH [DIEKTpOHHBIH
pecypc]: yuebnuk / B. B. VBanmmes. — Mocksa : PUOP :
NHO®PA-M, 2017. — 207 c¢. — Pexum pocryma:
https://znanium.com/read?id=89681
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