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AnHOTanus paboueil mporpaMmbl TUCUUILIHHEI "MaTeMaTHKa U MaTeMaTHYeCKUe METObI B 6uosorun" no
HaIpaBJICHUIO MOATOTOBKY (crenuanbuoctr) "bruonorus" HanpasieHnoctu (mpoduiio) Mukpobuosnorus OPI'BOY cTp. 2 u3 2
BO «Yenl'V»

1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

I_ICJ'IL}O npenoaaBaHusA IUCHUINIMHBI ABJIACTCA O3HAKOMIICHUE CTYACHTOB C OCHOBHBIMU MaTEMATHYCCKUMHU ITIOHATHAMU U
MCTOAaMH, UCTIOJIb3YIOIIIUMHCSH B 6I/IOJIOI‘I/II/I, Pa3BUTHUEC HABBIKOB MATEMAaTHUYCCKOI'O MBIIIJICHHUS, HABBIKOB MCITIOJIb30BAHUS
MATEMATHYCCKUX METOAOB U OCHOB MaTEMAaTUYCCKOTO MOJACIUPOBAHNA, PA3BUTHUEC MaTEeMaTHYCCKON KYJIbTYPBL
06yqa}0meroc;1, (bOpMI/IpOBaHI/IC Y CTYACHTOB JIOTUYECKOI'0 MBIIJICHWS, HABBIKOB B YMEHUH UCIIOJIE30BATh METO/AbI
MAaTCMATUKHU IIPpH PCIICHUU NPUKIIAJIHBIX 3a/1a4, CBA3aHHBIX C peannsaunefx’l HpO(beCCHOHaHLHBIX (byHKLII/If/‘I.

PC3yJ1bTaTbl O6y‘leHI/lﬂ IO JUCHUIITIMHE HAITPAaBJICHbI HA JOCTUIKCHUEC NHAUKATOPOB!:

OIIK-6.1 HMcnonp3yeT OCHOBHBIE KOHIICTIIIUH I METOJIbI, COBPEMEHHBIC HANIPABICHHS, (PU3UKU, XUMHHU H HayK O 3eMIle,
aKTyaJIbHbIC IPOOJIEMBbI OMOJIOTHYECKHUX HAYK U NMEPCHEKTHBI MEKIUCIMIUTMHAPHBIX UCCIICOBaHUMN;

OIIK-6.2 Hcnonb3yeT HaBBIKK 1a00OPaTOpHOM pabOThI U METOIBI XMMUH, (PU3NKH, MATEMATUYECKOTO MOJESTUPOBAHUS U
MaTeMaTHYECKON CTATHCTUKH B PO(ECCHOHAIBHON EATENbHOCTH;

OIIK-6.3 IIpuMeHsieT MeTo1bl CTATUCTUYECKOTO OLIEHUBAHMSA U IPOBEPKH THUIOTE3, TPOTHOZUPOBAHUS NEPCIIEKTUB U
COITMAJTIBHBIX MOCIIEICTBUI CBOCH IPOdecCHOHATIBHON A TENEHOCTH.

OIIK-7.1 yuauTHIBaeT NPUHIUITEI aHATIH3a MHOOPMALIUH, OCHOBHEIE CITPaBOYHBIC CUCTEMBI, TIPOdecCHOHaIbHEIC 0a3bl
JTAaHHBIX, TpeOOBaHUs MH)OPMAITMOHHOW 0€30TIaCHOCTH;

OIIK-7.2 HCIOJIB3YET COBPEMCHHBIC I/IH(bOpMaHI/IOHHBIC TEXHOJIOTUH U1 CaMOpPa3BUTHSA U HpO(bCCCHOHaHBHOfI
JCATCIBHOCTHU U ACIIOBOTIO O6IlIeHI/I$I;

OI1IK-7.3 ucronb3yer KyabTypy OnOIuorpadMuecKix UCCIeIOBaHUA U GOPMUPOBAHUS OHOIHOTPaQUIECKAX CITICKOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: | b1.0.01

3. KOMIETEHLIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3YJIGTATE OCBOEHMS AUCLMILINHBI
(MOZY.JIS)

OIIK-6: Crioco0eH uco01b30BaTh B IPO(ecCHOHAIbLHOM JeATe1bHOCTH OCHOBHbIE 3aKOHbI (PU3HKHU, XUMHH, HAYK O
3emJ1e 1 6MOJIOTUH, IPUMEHSITH METOIbI MATEMATHYECKOT0 AHAIN3Aa H MO/IETHPOBAHMSI, TEOPETHUYECKHX U
IKCHePHMEHTAJIbHBIX HCCIe0BAHNI, TPHOOPETATh HOBbIe MaTeMaTHYeCKHe 1 eCTeCTBeHHOHAYYHbIe 3HAHHS,
HCTOJIb3ysl COBPeMeHHbIe 00pa3oBaTebHble H HHPOPMAMOHHBIE TEXHOJIOTHH;

3HaTh:

Jnst noctmwxenns OIIK-6.1: MeToabsI 1 OCHOBHBIE ITOIX0 Bl MAaTEMATHKH

YMmerhb:

I[J'Iﬂ JOCTUKCHUA OIIK-6.2: ncmonp30BaTh OCHOBHEIC MECTOABI U IMOAXOAbl MATEMATHKU B HpO(I)eCCI/IOHaJ'IBHOﬁ JACATCIBHOCTHU

Buaanern:

I[J'I}I JOCTUKCHUA OIIK-6.3: HaBBIKAaMU HCIOJI30BaHUsI MaTEMaTHIECKIX MCTOI0B B HpO(beCCPIOHaJ'IbHOﬁ JACATCIIBHOCTH

OIIK-7: Cnioco0eH MOHUMATh NPUHIMIIBI PA00THI COBPeMeHHBIX HHPOPMAIMOHHBIX TEXHOJIOTHIl H UCMOJIb30BATh UX
A5 pelIeHus 3a1a4 MPoecCHOHATbHOI 1esATeILHOCTH;

3narnb:

s noctmxenns OIIK-7.1: coBpeMeHHBIE HHPOPMAIIMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTHA

YMmerhb:

Juns noctmxennst OIIK-7.2: npuMeHsATh COBpeMEHHbIC HH)OPMALMOHHO-KOMMYHHKAIHOHHBIE TEXHOJIOTHH

Baagern:

Jns noctuxenus OIIK-7.3: HaBbIKaMH UCIIOIb30BaHUS COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUIT

4. OFBEM JJUCIIUIIVIMHBI (MOY JIS)

OO1mast Tpy0eMKOCTb 4 3ET
YacoB 110 yueOHOMY IUIaHY : 144 Bunbl KOHTpONIST B ceMecTpax:
B TOM YHCIIC
ayJUTOPHBIC 3AHATHS : 68 9K3aMeHsl 1
camocTosTenpHas pabora : 40
4acoB Ha KOHTPOJIb : 36

© ®I'BOY BO «Yenl'V»
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AnHOTarms pabodeii mporpaMMBbl JUCHHILTHHEL "@n3uka" 1Mo HalpaBISHUIO TOTOTOBKH (CHIEIMATBHOCTH)

"Bronorus” HanpasierHoCcTH (Ipodmto) Mukpobuonorus ®PI'BOY BO «Uen'Y» cTp. 2 u3 2

1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

Llenbio ocBOCHHS TUCHUILTHHBL «DU3HKa» SIBIAETCS (HOPMHUPOBAHKE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS 1
pHUOOpETEHNE CTYAEHTaMH 3HaHNWH 00 OCHOBHBIX (PYHIAMEHTAIBHBIX 3aKOHAX (DH3HKH.

OcCHOBHBIE 3371241 JUCIUIUIMHBL: U3YdEHHE CTYICHTAMH OCHOBHBIX ITOHATHII U 3aKOHOB (PU3NKH; 3HAKOMCTBO C OCHOBHBIMHU
METOJIaMH HCCIIeJOBAHUS, HCIIOJIE3YeMBIMH B (DH3MKE; H3yIeHHE MIPUIIOKEHNH (PU3HIECKUX 3aKOHOB B PO ECCHOHANBHBIX
3ajaydax.

Kon 1 HanMeHOBaHUS MHINKATOPOB JOCTIDKEHHUS 00ImenpohecCHOHaTbHON KOMIICTCHITNH:

OIIK-6.1 ucronp3yeT OCHOBHBIE KOHIISTIIINH M METO/IBI, COBPEMEHHBIC HAIIPABIICHIS, GU3UKH, XHMHUH M HayK 0 3eMie,
aKTyaJbHBIE TPOOIEMBI OHOJIOTHYECKUX HAYK U TEPCHEKTUBBI MEKIUCIUIIIMHAPHBIX HCCIICIOBAaHHMN;

OIIK-6.2 ucrons3yeT HaBBIKH J1a00PAaTOPHOH PabOTHI M METOABI XUMHH, (PU3UKH, MATEMAaTHIECKOTO MOICITUPOBAHHS 1
MaTeMaTHYEeCKOH CTaTUCTUKU B TPO(ECCUOHANBHOMN NeATeIbHOCTH;

OIIK-6.3 npuMeHsieT MeTO/IbI CTATUCTUYECKOTO OLIEHUBAHMS M MPOBEPKHU THIIOTE3, IPOTHO3UPOBAHHS IEPCIEKTUB U
COIMATIbHBIX MOCNIEACTBUII cCBOeH MpodeccCHOHaIbHON AESTENbHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIL: | b1.0.02

3. KOMIIETEHIIMY OBYYAIOILEIOCSl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUS ANCLIUILIAHBI
(MOZY.JI)

OIIK-6: Cnioco0eH ucIoIb30BaTh B IPO(ecCHOHAIbLHOM JeTeIbHOCTH OCHOBHbIE 3aKOHbI (PU3MKHU, XUMHH, HAYK 0
3emuie 1 0MO10THH, IPUMEHSITh METO/Ibl MATEMATHYECKOI0 AHAIN32 U MOJIeJTUPOBAHMS, TEOPETHYECKUX U
IKCIMEePHMEHTAJIbHBIX HCCIe0BAHN, TPHOOPETATh HOBbIe MaTeMAaTHYeCKHe 1 eCTeCTBeHHOHAYYHbIE 3HAHUS,
HCIOJIb3ys COBPeMeHHbIe 00pa3oBaTebHble H HHpOPMaHOHHBIE TEXHOJIOTHH;

3narTnb:

Junst noctmxennst OIIK-6.1 3HaTh: 0COOEHHOCTH OpraHM3aLK €CTECTBEHHOHAYIHBIX HCCIIE0BaHMIT; 6a30BbIe
TEOPETHYECKHe 3HAHU M0 KypCy 00IIel (GU3UKH; CMBICT OCHOBHBIX TEPMHUHOB M OHATHIT N3 00MIel (PU3NKH; METOIBI U
CIIOCOOBI OTy4EHHS I OCBOCHHS MaTepHaia Mo Kypcy oomielt ¢pu3uky; o Gpusnuecknx mporeccax, IPOUCXOISIINX B
OKpYXKaIOIIeM MUPE U, B YaCTHOCTH, O (PU3UUECKHX MPOLECCAX, COMPOBOKIAIONINX NPOPECCHOHAIBHYIO ASSITEIbHOCTS;
OCHOBHBIE IIpaBMIIa OOPMIICHHS MAaTEPHAIIOB U PE3yIIbTAaTOB J1A00PATOPHBIX HCCIIEN0BaHMI; IpaBmia oGpopMIICHHs TabIuII,
CXeM, PICYHKOB H YepTeXel B HAyIHBIX OTYETaxX; MPABMIIA U CIIOCOOB! BRIYMCIICHHUS MOTPEIIHOCTEH MOMYydeHHBIX JaHHBIX; O
Pa3MepHOCTAX (PU3NUECKUX BETMYMH

YMmerhb:

Hnsa noctrxenust OIIK-6.2 ymers: 3pPekTuBHO OpraHN30BaTh pabOTy M0 U3YUEHUIO ONIPENIEICHUI 1 3aKOHOB €CTECTBEHHBIX
HayK; M0JIb30BaThCs TEOPETHIECKUMHM 3HAHUS U MPAKTHIECKUMU HAaBBIKAMH, TTOJYYEHHBIMH B paMKax U3YdeHHUs Kypca
o0mel (GM3UKH; TPOTHO3UPOBATH ITOCIIEICTBHS (HH3HIESCKIX ITPOIIECCOB MPOUCXOIAIINX B MPOGECCHOHAIBHOM
JIeATeIbHOCTH; AHATIM3UPOBATh IIOJIyICHHBIC SKCIIEPUMEHTAIbHBIC JAHHBIC, [PAMOTHO, TOCTIEAOBATEIHHO U JIOTHYHO
oopMuUTE pe3ynbTaThl PAadOTHI

Baaaern:

Jnsa noctrxenust OIIK-6.3 BnaneTs: HaBIKAMU CaMOCTOSITENbHOM paboThI ¢ yueOHOM U HaydHOH JIUTepaTypoii; 6a30BEIMU
TEOPETUICCKUMH 3HAHUSIMH 1 HaBBIKaMH J1a00paTOPHBIX UCCIICAOBAHHUIA B 00IacTH 00l (GU3NKH; MOHATHHHBIM aIllapaToM
o0mielt GU3NKN; HABEIKOM TPAMOTHOTO MPECTABICHUS Pe3yIbTaTOB HCCIENOBAHUN 1 HABBIKOM O0()OPMIIEHHUS OTYETOB IO
nabopaTopHBIM paboTam

4. OFLEM JUCLMILIMHBI (MOLYJI5T)

OO6m1as TpyI0€MKOCTh 43ET
YacoB 1o yueOHOMY IUIaHY : 144 Bunbl KOHTpoONIsL B ceMecTpax:
B TOM YHCIIC
ayJUTOPHBIC 3AHATHSI : 68 9K3aMEHBI 2
camocTosTeNnpHas pabora : 49
4acoB Ha KOHTPOJIb : 27

© ®I'BOY BO «Yenl'V»




MUMWHOBPHAYKHM POCCHUU
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OO6mmast, ananuTuyeckas u puudeckass Xumus

HamnpaBienue moaroToBku (CoenualIbHOCTD)
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AnHOTarms pabodeil mporpaMMbl JUCIHILUTHHEL "OO0Imast, aHaIuTHIecKas 1 pu3ndeckast XUMus'" 110 HaIpaBIeHUIO

HOATOTOBKH (cnermansHocTH) "bronorns" HanpasnenHoctH (mpodmto) Mukpoouonorus ®TBOY BO «Yenl'V» cTp. 2 u3 2

1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

LlenssMu ocBOeHUS TUCHMILTHHBI «O0Mmas, aHanuTHIeCKast M (PH3UYECKask XUMHUSD SIBISIOTCS CO3JIaHUE TIPOYHOI
TEOPETHYECKON M IKCIIEPHMEHTAIEHOI OCHOBBI JJISI ITOCIETYIOIEr0 H3YdeHUS XUMIUECKUX M OMOJIOTHIECKHUX TUCIUILINH,
HpPEeIyCMOTPEHHBIX y4eOHBIM mTaHOM. POpPMUPOBAaHUE COBPEMEHHBIX MIPEACTAaBICHUH 00 00mmei (cTpoeHHe u cBoiicTBa
JIEMEHTOB U UX COCANHEHHMHT), PU3NUECcKOH (TepMOIMHAMIKA M KHHETHKA XUMUUECKUX PEAKINi) N aHaTMTHIECKOH XUMUH
(xauecTBEHHBIC M KOJIMYECTBCHHBIC METO/IBI aHAIN3a COCTAaBa BEIIECTBA).

38.,[[8.‘16171 npenoaaBaHuA JUCHHUININHBI ABJIACTCA (l)OpMI/IpOBaHI/Ie Y CTYACHTOB IPaBHUJIBbHOTO MPEACTABJICHNA O 3HAYNMOCTHU
an06peTeHH$1 XHMHUYCSCKUX 3HAHUH IS UCITOJB30BaHUA UX B CBOCH HpO(i)eCCPIOHaJ'IBHOfI JACATCIBbHOCTH.

PeSyJ'ILTaTLI O6yLl€HI/I$[ 0 AUCUUINIMHE HAITPpaBJICHBI HA JOCTHIXKCHUC CIICAYIOIINX HHAUNKATOPOB!:

OIIK-6.2 ucrnosp3yeT HaBBIKH J1a00PAaTOPHOM paOOTHI U METO/BI XUMHH, (PU3UKH, MATEMATHYECKOTO MOICTUPOBAHHS 1
MaTeMaTHYECKON CTATHCTUKHU B MTPO(ECCHOHATBHO e TENbHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OINOIT: | 51.0.03.01

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3VJILTATE OCBOEHUSI JUCIUILTAHBI
(MOJYJIS)

OIIK-6: CriocoGen HCNO/IB30BATh B NPO(ecCHOHAILHOI 1eSITeJIbHOCTH OCHOBHBIE 3aKOHBI (PU3NKH, XUMHUH, HAYK O
3emJ1e 1 OMOJIOTUH, IPUMEHSITH METOIbI MATeMATHYECKOT0 AHAIN3Aa H MO/IETHPOBAHMS, TEOPETHUYECKHX U
IKCNEePUMEHTATBHBIX HCCJIeI0BaHNi, MPHOOPETATH HOBbIE MaTeMaTHYeCKHe H eCTeCTBeHHOHAYYHbIe 3HAHMUS,
HCMOJIb3Yysl COBPeMeHHbIe 00pa3oBaTebHble M HH(POPMAMOHHBIE TEXHOJIOTHY;

3HaTh:

OCHOBHBIE 3aKOHBI 0011Iel, aHATUTHYECKOH M (PU3MIECKON XUMHUM;

Ymers:

HpI/IMeHHTL B CBOCH HpO(I)CCCPIOHaJ'ILHOﬁ JACATCIIbHOCTU 3aKOHbI O6U.ICI>1, aHAJTUTUYCCKON U (I)I/ISI/I‘ICCKOI\;I XHUMHHU, B TOM YUCJIC
HCIIOJIB3Ys COBPEMCHHBIC I/IH(i)OpMaIH/IOHHI)Ie TCXHOJIOTHUH,

Baanern:

IMpakTHyecKUMH HaBBIKAMH PAOOTHI B XUMHIYECKOH JTab0paTOpUH, HABBIKAMH SKCIIEPUMEHTAIBHBIX UCCIIETOBAHUM,
BKJTIOYAIOLIUX B c€0s1 TEOPETHUYECKYIO pacyeTHyIO 0asy.

4. OFLEM JUCLMILIMHBI (MOLYJI5T)

OO61mas Tpy10eMKOCThb 33ET
YacoB 1o yaeOHOMY IUIaHY : 108 Bunsl koHTpONIsS B cemecTpax:
B TOM YHUCIIE
ayIUTOPHBIC 3aHATHS : 51 3a4eTsl 1
caMocCTosiTeNbHas paboTa : 57

© ®I'BOY BO «Yenl'V»
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AnHOTarms pabodeil mporpaMMBbl JUCHHIUTHHEL "Opranndeckast XUMUA" 10 HalpaBJISHHIO ITOTOTOBKHI

(cnenmanbHOCTH) "Bronorus" HanpasieHHOCTH (poduitio) Mukpoouonorus ®PI'BOY BO «Uenl'Y» cTp. 2 u3 2

1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

C(I)OpMI/IpOBaTB IpeaACTaBJICHUC 00 opraHquCKoﬁ XHMHHU KaK HAYKE€ O COCTaB€, CTPOCHUU U CBOMCTBaX OpraHNn4eCKux
BCHICCTB, MCXaHU3Max peaKHI/Iﬁ " CBA3HU MCXKIY CprKTypOﬁ u peaKHHOHHOfI CITOCOOHOCTBIO OPraHn4CeCKUX pCarcHTOB.

PeSyJ'ILTaTLI 06y‘l€HI/I$[ IO JMCHUINIMHE HaIlpaBJICHBI HA JOCTHXKCHHUEC MHANKATOPOB KOMIICTCHIINH OIIK-6:

OIIK-6.2 Mcnomnp3yeT HaBBIKH JTa0OPATOPHOW paOOTHI M METOBI XUMHH, (PU3UKH, MATEMATHISCKOTO MOJICITHPOBAHHS 1
MaTeMaTHYECKON CTATUCTUKHU B MPO(HECCHOHATBHON JIESITeTbHOCTH

2. MECTO JUCIIMITIJIMHBI B CTPYKTYPE OIIOII

Ik (paznmen) OITOIT: | 51.0.03.02

3. KOMIETEHIIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3VJILTATE OCBOEHUSI JUCIUILTAHBI
(MOJYJIS)

OIIK-6: CriocoGeH HCMO/IB30BATh B NPO(ecCHOHAILHOI 1eITeIbHOCTH OCHOBHBIE 3aKOHBI (PM3NKH, XUMHUH, HAYK O
3emJ1e 1 6MOIOTUH, TIPUMEHSITH METOIbI MATEMATHYECKOT0 AHAIN3Aa H MO/IETHPOBAHMS, TEOPETHUYECKHX U
IKCNePUMEHTATBHBIX HCCJIeI0BaHNi, MPHOOPETATH HOBbIE MaTeMaTHYeCKHe H eCTeCTBeHHOHAYYHbIe 3HAHUS,
HCIOJIb3Yysl COBPeMeHHbIe 00pa3oBaTebHble M HH(POPMALMOHHbIE TEXHOJIOTHY;

3HaTh:

Jus moctmxenns naaukatopa OIIK-6.2 3HATH: MPUHINNEI KIIacCH(UKAIIMNA 1 HOMEHKIIATYPHl OPTraHMYECKUX COCIMHEHNH,
TEHETUYECKYIO B3aUMOCBS3b YITIEBOAOPOAOB U UX IIPOU3BOIHBIX, IPUHIMIIEI U3y4E€HHUS COCTaBa U CTPYKTYPbl OPTaHUYECKHUX
MOJIEKyI

YMmern:

I[J'If[ JOCTUIKCHHS MHAUKATOpa OIIK-6.2 YMETB: OCYIIECTBJIATHL OYUCTKY U BBIACIICHUEC OPTaHUYCCKUX COCHHHCHHﬁ,
MMPOBOAUTH CUHTE3 U U3YUCHHUC UX CBOIICTB C HCIOJIb30BaHUEM npaBuJI 0e30macHoO’ pa6OTLI C OPraHNv4CCKMMHU BCIICCTBAMU

Baanern:

Jns noctmxenns naaukatopa OIIK-6.2 BmageTs MeTononorueii CHaTe3a, HACHTH(OUKAINN 1 H3YIeHHS (HH3UKO-XUMHUYECKAX
CBOMCTB OPraHUYECKUX MOJIEKYII

4. OFLEM JUCUMILIMHBI (MOLY.JI5T)

OO1mast Tpy10eMKOCTb 23ET
YacoB 1o yueOHOMY MJIaHy : 72 Bunpl KOHTpOIS B cemecTpax:
B TOM 4HCIIE
AyIUTOPHBIE 3aHATHS : 34 3aueThl 2
caMocTosATenbpHas paboTta : 38

© ®I'BOY BO «Yenl'V»




MUMWHOBPHAYKHM POCCHUU
\‘)} DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

AHHOTaIMs paboveii MPOrpaMMBbI TUCIUIUIMHBI "BBICOKOMOJICKYIISIPHBIC COCTUMHECHUS U KOJUTOMTHAS XUMUSL" 110
HaIpaBJICHUIO OITOTOBKY (criennanbHocTh) "bronorus" HanpasiennoctH (poduito) Mukpoouonorus GI'EOY
BO «Uenl'V»

crp. 1 uz 2

AHHOTanus padoyeil MporpaMMbl TUCHUILIAHBI (MOTYJIs1)

BI)ICOKOMOHGKyHﬂpHLIG COCAMHCHMUSA U KOJIJIONAHAA XUMHA

HamnpaBienue moaroToBku (CoenualIbHOCTD)

06.03.01 buonorus

Hanpasnennocts (mpoduiinb)

MuKpoOHoJIOrUs

[IpucBanBaemas kBanudukaiys (CTEICHb)

OakagaBp

®opma 00ydeHus

Oo4dyHasin

["oa(s1) HaGopa 2021

© ®I'BOY BO «Henl'V»




AnHOTanus paboyeil nporpaMmbl AUCHUILIHHBI "BHICOKOMONIEKYISIPHbIE COSANHEHHS M KOJUIOUIHAS XUMUS'"' 110
HaIpaBJICHUIO MOATOTOBKY (crenuanbuoctr) "bruonorus" HanpasieHnoctu (mpoduio) Mukpobduosnorus GPI'BOY cTp. 2 u3 2
BO «Uenl'Y»

1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

I_ICJ'IL}O OCBOCHUSA NJUCHUITIMHBI ((BBICOKOMOJ'IeKyJ'IﬂpHBIC COCIMHCHUA U KOJIJIONAHAs XUMUS) ABJISACTCA q)OpMI/IpOBaHI/Ie
COBPCMCHHBIX HpeIICTaBJIeHI/Iﬁ O CTPOCHHHU U CBOMCTBaxX BbICOKOMOJICKYJISIPDHBIX COGIII/IHCHI/II‘/‘I 1 OCOOEHHOCTAX KOJIIIOUJHOTO
COCTOSAHUA MaTCPpUH, KJIaCCI/I(i)I/IKaHI/II/I KOJUJIOUAHBIX CUCTEM, OHOJIOrMYECKOM 3HAYCHUU KOJIJIONOOB.

33}]3‘16171 OCBOCHMA JUCHUITIIIMHBI ABJIACTCA N3YUCHUE KOJUIOMAHO-XUMHUYCCKUX IMTPOLECCOB, CTPOCHUA 1 CBOMCTB AUCTICPCHBIX
CUCTEM U BBICOKOMOJICKYIIAPHBIX COGHHHEHHﬁ.

Pe3yJII>TaTI>I 06yqu1/151 10 JUCHUIITMHE HAIIPABJICHBI HA JOCTUKECHUEC CICAYIOIUX WHIANKATOPOB:

OIIK-6.2 ucronp3yeT HaBBIKH JTa00PAaTOPHOH pabOTHI M METOABI XUMHH, (PU3UKH, MATEMAaTHIECKOTO MOICITUPOBAHIS 1
MaTEeMaTHYECKOM CTaTHCTHKU B IPO(ECCUOHAIBHON NeATeIbHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

uk (pasaen) OITOIT: | 51.0.03.03

3. KOMIIETEHIIMY OBYYAIOIIEIrOCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHWS ANCLIUTLIAHBI
(MOZY.JIA)

OIIK-6: Cnioco0eH UCIo/b30BaTh B NPo¢ecCHOHAIBHOM 1eITeJIbHOCTH OCHOBHBIE 3aKOHBI (PU3MKH, XUMHHU, HAYK 0
3emiie n 61/[0.]10[‘]/[]/1, MNPUMEHATHb ME€TOAbI MATEMATHYECCKOI'0 aHAJIN3a U MOACJITUPOBAHUA, TEOPETUYCCKUX U
IKCIEPUMEHTATBHBIX HCCJIET0BAHNIT, IPHOOPETATH HOBbIE MATEMATHYECKIE H €CTECTBEHHOHAYYHbIE 3HAHUSI,
HCIOJIb3ysl COBPeMeHHbIe 00pa3oBaTeIbHbIe H HH(POPMAIHOHHBIE TEXHOJIOTHH;

3HaThb:

OCHOBHBIE 3aKOHBI 001IeH, aHATUTUIECKON U PU3MUECKON XUMUU;

YMmerhb:

IMpumensTH B cBOEH MpodeccHoHaNBHOH NeATeTbHOCTH 3aKOHBI O0IeH, aHATUTUIECKOH U (PU3NYECKO XHUMUH, B TOM YHUCIE
UCTIONb3Ys COBPEMEHHbIE HH(OPMAI[OHHbIE TEXHOIOTHH;

Baanern:

[TpakTHYeCKUMH HaBBIKAMH PAOOTHI B XUMHUYECKOM JIAOOPATOPUH, HABBIKAMH IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUIM,
BKJTFOYAIONIUX B Ce0S TEOPETHUECKYIO PACUCTHYIO Oa3y.

4. OFBEM JUCUMILINHBI (MOLY.JIST)

OO0mas Tpy10eMKOCTb 23ET
YacoB 1o yueOHOMY ILIaHY : 72 Bunsl KOHTpONS B ceMecTpax:
B TOM YHUCIIE
ayIUTOPHBIC 3aHITHS : 34 3a4eThl 3
camocTosTeNnpHas pabora : 38

© ®I'BOY BO «Yenl'V»




MUMWHOBPHAYKHM POCCHUU
\‘)} DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

AnHOTanus paboueii mporpaMmsl TucuUIUTHHEI "Hayku o 3emie" mo HanpaBIEHHIO TOATOTOBKH (CIEHaIbHOCTH)
"Buonorus" HanpasneHHOCTH (Tpoduiro) Mukpoduonorus ®I'EOY BO «Uenl'Y»

crp. 1 uz 2

AHHOTanus padoyeil MporpaMMbl TUCHUILIAHBI (MOTYJIs1)
Hayxu o 3emue

HamnpaBienue moaroToBku (CoenualIbHOCTD)

06.03.01 buonorus

Hanpasnennocts (mpoduiinb)

MuKpoOHoJIOrUs

[IpucBanBaemas kBanudukaiys (CTEICHb)

OakagaBp

®opma 00ydeHus

Oo4dyHasin

["oa(s1) HaGopa 2021

© ®I'BOY BO «Henl'V»




AnHOTanms pabodeil mporpaMmsl qucnuIuInHEb "Hayku o 3emie" 1o HalpaBIeHHIO HOATOTOBKH (CHEHAIEHOCTH)

cTp. 232
"Bronorus" HanpasienHOCTH (Tpoditio) Mukpobuonorus ®PI'BOY BO «Uenl'Y» p
1. IEJIX OCBOEHU A U CLHUIIJINHBI
Lemn
1. (dbopMHUpOBaHUE MPEACTABICHUS O MPOUCXOKAEHHUHU U CTPOEHHM 3eMIIM, O CBOMCTBaxX 3eMJIHM KaK apeHbl KU3HH,
POJIH KMBOT'O B 3BOJIIOLIUHU 3eMIIU
2. (opMHpOBaHUE YMEHUS MPUMEHITH TEOPETHUCCKUE 3HAHUS 00 aOMOTHYECKOM KOMITOHEHTE OKPYKArOIIeH Cpelbl
JUTS TIPOBEJICHUS TTOJIEBBIX MCCIISIOBAHIH
3agaun:
1. Wzydyenne mpouCcXoKIeHUsT 3eMiH, ee COCTaBa, MooxeHus: B COJIHEUHON cHUCTeMeE.
2. W3yueHne CTpoeHHUs, COCTaBa U MPOIecCOB 00omodek 3emnu — aTMocepsl, ruapocdepsl, IUuTocdepsl, CBOiicTBa
(usmyeckux mouen 3emIH.
3. Wzydyenue moOYBBI Kak ClEMU(PUIECKOTO MPUPOIHOTO Teja, MPOLECCOB MOYBOOOPAa30BaHus, €€ CBONCTB,
pasHooOpa3us u GhyHKIMH B Onochepe 3emiu.
4. W3ydyenue um 0CBOEHHE METOAOB MCCIIENOBAaHUS KIMMAaTUUECKUX, THAPOJIOTUIECKUX MapaMeTpOB OKpYyXKarorien

Cpeabl, CBOWCTB MUHEPAJIOB, TOPHBIX ITIOPOJ, ITIOYB.

5. OcBoeHue YMEHHUA YUTAaTh U COCTABIATH reorpa(bw{ecxne KapThbl.

Pe3yJ'H)TaTI>I o6yqu1/1;1 10 JUCHUIITIMHE HAITPABJICHBI HA JOCTUKCHUEC NHAUKATOPOB!:

OIIK-6.1 ucnons3yeT OCHOBHBIE KOHIIETIIINH 1 METO (5], COBPEMEHHBIC HANIPABICHUS, U3NKU, XUMHUHU U HAyK O 3eMIe,
aKTyaJbHBbIE TPOOIEMBI OHONOTHUYECKUX HAYK U MEPCIIEKTUBbI MEXIUCIUIIIMHAPHBIX UCCIEN0BAHUM;

OIIK-6.2 ucnonb3yeT HaBBIKH 1TaOOPATOPHOH pabOTHI M METOABI XUMUH, (GH3UKU, MATEMaTHIECKOTO MOJEIHPOBAHUS U
MaTeMaTHYeCKON CTATHCTUKH B PO(ECCHOHABLHON e TENbHOCTH;

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

uka (paznen) OIOIT: | b1.0.04

3. KOMIETEHIIMY OBYYAIOIETOCSI, ©OPMUPYEMBIE B PE3YJIETATE OCBOEHMS AUCLHUILINHBI
(MOZY.JIs)

OIIK-6: CriocoGen HCMO/IB30BATh B NPO(ecCHOHAJILHOI 1eSITeIbHOCTH OCHOBHBIE 3aKOHBI (PM3NKH, XUMHH, HAYK O
3emJ1e 1 6MOIOTUH, IPUMEHSATH METOIbl MATeMATHYECKOT0 AHAIN3Aa H MO/IETHPOBAHMS, TEOPETHUYECKHX U
IKCNEePUMEHTATBHBIX HCCJIeI0BaHNii, MPUOOPEeTATH HOBbIE MaTeMaTHYeCKHe H eCTeCTBeHHOHAYYHbIe 3HAHUS,
HCIOJIb3Yysl COBPeMeHHbIe 00pa3oBaTebHble M HHPOPMALMOHHbIE TEXHOJIOTHY;

3HaTh:

Hmst noctuxennst OIIK-6.1 3HaTh OCHOBHBIE MTOJIOKEHUSI TEOPHH IPOUCXOXKIEHUS BCeneHHOM U ee CTPYKTYPHBIX DJIEMEHTOB,
CBOICTBa 3eMJIH KaK IUTaHEeTHI, e¢ 000JI0UeK U MPOLECCHl, TPOUCXOISIINE B HUX; 3HATH OCHOBHBIE METO/IbI UCCIIEIOBAHUS
reocgep.

Jns moctmxenns OIIK 6.2. 3HaTh TEXHUKY 6€30TTaCHOCTH MIPOBEICHHS Ta00PAaTOPHBIX padoT

Ymerh:

Jmst moctrxennst OIIK 6.2 ymeTs: miiaHupOBaTh, OCYIIECTBIIATH U MIPEACTABIATD PE3YJbTaThl UCCIEA0BAHNUS, TIOTyICHHBIC
IpU NIPOBEICHUN Ta00PATOPHBIX pabOT; CAMOCTOSATENBHO paboTaTh ¢ y4eOHOH, HAYIHOH U CIIPaBOYHOM IUTEpaTypoi U3
Pa3TUYHBIX HICTOYHHUKOB;

Baaaern:

I[J'If[ JOCTUKCHUA OIIK-6.2 BJIaJ€Tb HaBbIKaMH IMPOBCACHUSA na6opaTopme pa60T U METOJaMH XUMHUH, HABBIKAMHA
OIIPCACIICHUSA CBOMCTB MUHEPAJIOB, TOPHBIX ITOPOJ, TIOYBCHHBIX 06p33HOB.

4. OFBEM JUCUMILINHBI (MOLY.JIST)

OO0mas Tpy10eMKOCTb 33ET
YacoB 1o yueOHOMY ILIaHY : 108 Bupasl KOHTpOJISI B ceMecTpax:
B TOM YHUCIIE
ayAUTOPHbIC 3aHATUS : 51 9K3aMeHBbI 3
camocTosATeNnpHas paboTa : 30
4acoOB Ha KOHTPOJIb : 27

© ®I'BOY BO «Yenl'V»




MUMWHOBPHAYKHM POCCHUU
\‘)} DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

AnHOTanus paboueit mporpaMmsl AucuuIUIMHEI "OO0mas Onoaorusa” mo HanpaBJIeHUIO HOATOTOBKH (CIIEIUATEHOCTH)

"Buonorus" HanpaBineHHOCTH (Tpoduiro) Mukpoduonorus ®I'BOY BO «Uenl'Y» crp. 1 us 3

AHHOTanus padoyeil MporpaMMbl TUCHUILIAHBI (MOTYJIs1)
O6mmast Ouomnorus

HamnpaBienue moaroToBku (CoenualIbHOCTD)

06.03.01 buonorus

Hanpasnennocts (mpoduiinb)

MuKpoOHoJIOrUs

[IpucBanBaemas kBanudukaiys (CTEICHb)

OakagaBp

®opma 00ydeHus

Oo4dyHasin

["oa(s1) HaGopa 2021

© ®I'BOY BO «Henl'V»




AnHoTanms pabodeil mporpaMmsl qUCHUILTHHEL "O0mast 6noIorus" Mo HalpaBISHHIO TOATOTOBKY (CHEIHATEHOCTH)

"Bronorus" HanpasierHOCTH (Ipodito) Mukpobuonorus ®PI'BOY BO «Uen'Y» ctp. 2 3 3

1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

I_ICJ'IB}O OCBOCHUA JUCHUIIIMHBI ABJISACTCA: C(I)OpMI/IpOBaTL Y CTYACHTOB LECJIOCTHOC MMPCACTaBJICHUEC O CBOMCTBAX JKUBBIX
CHUCTEM, UICTOPHUICCKOM PA3BUTHUHU XKXKU3HU, POJIH OHOTHI B IJIAaHCTAPHBIX IIpoHecCax, 0 COBPEMCHHbBIX HAIIPpaBJICHUAX,
npo6neMax 1 IEPCIIEKTUBAX OHOJIOTHYECKUX HayK, 1aTb OCHOBY IJI U3YUCHUA Hpoq)eCCI/IOHa.HI)HLIX JUCHUILINH.

Pe3ym>TaT1)1 06yqu1/1;1 110 TUCOUTIIITMHE HAITPABJICHBI HA JOCTUKECHUEC NHAUKATOPOB!:

OIIK-2.1

pacCMaTpuUBACT OCHOBHBIC CUCTEMbI

JKA3HEO0ECIIEYCHHS M1 TOMEOCTaTHYECKOM peryisauun

JKU3HEHHBIX (DYHKIMH y pAaCTEHH U Y )KUBOTHBIX,

CIIOCOOBI BOCHPHSATHS, XPAHEHUS U TIepefadn

nH(pOpMaNNH, OPUEHTUPYETCS B COBPEMEHHBIX

MCTOANYCCKUX IMOAX0AaX, KOHICIIIHUAX U HpO6HCMaX

(hU3HOSIOTHH, IIUTOJIOTHH, ONOXUMUH, ONO(PH3HUKH;

OIIK-2.2

YCTaHaBJIUBACT

CBSI3U (PH3HOIOTUYECKOTO COCTOSHUS OOBEKTa C

(hakTOpaMH OKpYKAFOIIEH CPe/IBI.

OIIK-2.3 ucnosb3yeT ONbIT IPUMEHEHUS

SKCIICPUMCHTAJIBHBIX METOAOB I OLICHKU COCTOSHUS

JKUBBIX O0BEKTOB.

OIIK-3.1. npuMeHseT 3HAaHHsI OCHOB 3BOJIIOLIMOHHON TEOPHH, IPUHIIMITBI 1 METOIUYECKHX TTOJXO0I0B OOIIeH TeHETHKH,
MOJICKYIISIPHO# TE€HETUKH, TCHETUKH MOTYJISIIIAHN, STTUTCHETHKH,

OIIK-3.2. HCIOJIB3YET B HpO(l)eCCPIOHaIIBHOﬁ ACATCIIBHOCTU MPCACTABJICHUA O TCHCTUYCCKUX OCHOBAX 3BOJIIOLIMOHHBIX
IIPOIECCOB, TCHOMUKE, IIPOTCOMHUKE, TCHETUKE PA3BUTHUA,

OIIK-4.1. ananmm3upyeT OCHOBHI B3aUMOICHCTBHI OPraHU3MOB CO CPeIoi UX OOMTaHUS, (aKTOPHI CPEIBI U MEXaHU3MBI
OTBETHBIX PEaKIUi OPraHN3MOB, IPHHIIUIIEI MOMYISIIMOHHON 9KOJIOTHH, SKOJIOTHUH COOOIIECTB; OCHOBBI OpTaHU3AINH H
YCTOHYHMBOCTHU DKOCHCTEM U Onocdepsl B LIENOM;

OIIK-4.2. ucnionp3yeT B mpo(ecCHOHaTbHON ASITETbHOCTH YKOJIOTHYECKHE MPHHIIUIIBI PAIIIOHATEHOTO
MPUPOIOIOIB30BAHUS M OXPaHbI IPUPOJIBL;

OIIK-4.3. BnasieeT HaBBIKAMH BBISBICHUS M IIPOTHO3A PEAKIIUHU KUBBIX OPraHU3MOB, COOOIIECTB U SKOCUCTEM Ha
AHTPOIIOTEHHBIE BO3ACHCTBUSI, OIPEIENICHHUS SKOJIOTHIECKOTO PHUCKA.

3aaaanH N3YUCHUA ANCHUIIINHBI ABJISIOTCS:

1. cUCTeMaTH3alus U yrIyOlleHHe 3HAaHUHU O JKUBBIX CHCTEMax, UX CBOWCTBaX, PYHKLUHUSAX M Pa3BUTUU KU3HH HA
3emite;
2. BBIPa0OTKA YMEHHI W HABBIKOB BBISBICHUS B3aMMOCBSI3eH MEXIY PA3IMYHBIMH SBICHUSMH U [POLIECCAMH,

MMPpOUCXOoaAIINMHU B JKUBOM U HEKUBOU pUpOAC;

3. (bopMHUpOBaHHUE NPEICTABICHUA O POJIM KUBBIX CHCTEM B IUIAHETAPHBIX MPOIECCaX.

2. MECTO JUCIIMITIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: | b1.0.05

3. KOMIIETEHIIMY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUS INCIIUTLIAHBI
(MOZY.JI)

OIIK-2: CniocoGeH NpUMEHATh NPHHLIMIBI CTPYKTYPHO-QYHKIIMOHAIBHON OPraHU3alUH, HCII0JIb30BaTh
(dusznonornyeckue, NUTOJI0rHYecKre, OHOXUMHYecKHe, OMopU3HYeCKHe MeTObl AHAIN3A ISl OLleHKH M KOPPeKIHH
COCTOSIHUS KUBBIX 00bEKTOB H MOHMTOPHUHIA CPebl UX 00UTAHHSA;

3HaThb:

Jnsa noctrxenust OIIK-2.1 3HaTh: MeTOabI HAOMIOACHUS, OIIMCAHUS, UASHTU(OUKAIUH, KIacCU(PHUKANU, KYIbTUBUPOBAHUS
OHOJIOTHYECKUX 00BEKTOB

YMeTh:

Juns noctmxenns OIIK-2.3 yMeTh: HCIOTB30BaTh OHOIOTHYECKUE METOIBI B CBOCH ITPO(ECCHOHATIBHOM A TENEHOCTH

Baaaern:

Jst moctmwxennst OITK-2.2 BinaseTs: 6a30BBIMU NIPEICTABICHUSIMH O Pa3HOOOpa3rK GHOJIOTHYECKUX 00BEKTOB KaK

© ®I'BOY BO «Yenl'V»




AnHoTanms pabodeil mporpaMmsl qUCHUILTHHEL "O0mast 6noIorus" Mo HalpaBISHHIO TOATOTOBKY (CHEIHATEHOCTH)

"Bronorus" HanpasierHOCTH (Ipodito) Mukpobuonorus ®PI'BOY BO «Uen'Y» ctp. 3 3 3

BECAYLICTO (baKTopa ycTOﬁ‘IHBOCTPI KUBBIX CUCTEM U 6PIOC(1)epBI B IICJIOM

OIIK-3: CnocoGeH NpUMEHsITh 3HaHHe OCHOB BOJIIOLIMOHHON TEOPHH, MCI0JIb30BAThH COBPEeMEHHbIe NPeACTaBJICHU 0
CTPYKTYPHO-(pYHKIIMOHAILHOW OPraHU3AIMU TeHeTHYeCKOH MPOrpaMMbl KHUBBIX 00bEKTOB M METObI MOJIeKYJISIPHOM
0H0.JIOrMH, TeHeTUKH M 0MOJI0THH PA3BUTHUS /15 HCCIeJ0BAHUS MeXaHU3MOB OHTOreHe3a U uiiorenesa B
npogecCHOHATBHON AeSITeJILHOCTH;

3HaThb:

Hnsa noctrxenust OIIK-3.1 3HaTh: OCHOBBI YBOJIIOLIMOHHOTO MPOLIECCa, IBOIIOLUI0 OCHOBHBIX OMOJIOTHUECKHUX TPy U
yenoBeka (aHTPOIIOTeHE3)

Ymers:

Jlns noctmxenust OIIK-3.2 ymeTh: 000CHOBATH POJIb IBOIOIMOHHON HIICH B OHOJIOTHYIECKOM MHPOBO33PEHHUN

Baanern:

I[J'Iﬂ JOCTUKCHUA OIIK-3.1 BJIaA€Th: BPEMCHHBIMH IMPEACTABIICHUAMU 00 0CHOBax 3BOJIFOIIMOHHOMN TCOpPHUH, O MUKPO- U
MaKpO3BOJIIOINA

OIIK-4: Cniocooen OCYIIECTBJIATH MEPONIPUATHUSA 10 OXPaHe, UCITOJIb30BAHUI0, MOHUTOPUHI'Y U BOCCTAHOBJICHUIO
6H0pecypcon, HCIOJb3YyH 3HAHHE 32KOHOMepHOCTeI7[ M MeTO/I0B 00IIeii u npnxnauﬂoﬁ IKOJIOI'MH;

3HaThb:

Jnsa noctrxenust OIIK-4.1 3HaTh: 6a30BBIe MPeACTaBICHUS 00 OCHOBaX OO0IIEH, CHCTEMHON U MPUKIIaTHON YKOJIOTUH

Ymerhb:

Jus noctmxenns OITK-4.2 ymeTs: OIleHHBATh COCTOSHHUE IPUPOAHON CPeabl U IPUHIMATH MEPHI I10 €€ OXpaHe

Baanern:

Jnsa noctuxenus OIIK-4.3 BaafeTs: NPUHIUIIBI ONTUMAIBHOIO IPUPOAONOIb30BAHUS U OXPAHbI IPUPOIbL

4. OFBEM JUCUOUILINHBI (MOLY.JIST)

OO1mast Tpy10eMKOCTb 4 3ET
YacoB 1o yueOHOMY IIIaHy : 144 Bunel koHTpONsS B cemecTpax:
B TOM YHCJIC
AyIUTOPHBIC 3aHATHS : 51 9K3aMEHHI 3
camocTosTeNnbHas pabora : 66
4acoOB Ha KOHTPOJIb : 27

© ®I'BOY BO «Yenl'V»




MUMWHOBPHAYKHM POCCHUU
\‘)} DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

AHHOTanms paboyeii mporpaMMbl AUCHUIUIMHEI "Mukpoouonorus. Bupycomorus" mo HanpaBIeHHIO TOATOTOBKU
(crremanbHOCTH) "Bronorus" HanpasieHHOCTH (podrtro) Mukpobuonorus ®I'EOY BO «Yenl'Yy»

crp. 1 uz 3

AHHOTanus padoyeil MporpaMMbl TUCHUILIAHBI (MOTYJIs1)

Muxkpo6uosnorus. Bupyconorus

HamnpaBienue moaroToBku (CoenualIbHOCTD)

06.03.01 buonorus
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AnHOTarms pabodeil mporpaMMbl JUCHUILTHHEL "Mukpo6uosorus. Bupyconorus" mo HanpaBiIeHHIO TOATOTOBKI

(cnemanbHOCTH) "Bronorus" HanpasieHHOCTH (podhunio) Mukpoouonorus @PI'BOY BO «Uenl'Y» ctp. 2 3 3

1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

HGHL npernoaaBaHuA AUCHUINIMHBIL: ITOJYIYCHUC OCHOBHBIX TCOPECTUICCKUX CBC,I[eHI/Iﬁ 10 pa3JIMYHBIM pa3aciaM
MI/IKp06I/IOJIOFI/II/I 1 BUPYCOJIOTHUH, a TAKIKC HpI/I06peTeHI/Ie HaBBIKOB pa6OTLI C MUKPOOpPraHu3MaMu.

PeSyJ'ILTaTLI O6yLl€HI/I$[ O JUCUUINIMHE HAITpaBJICHBI HA JOCTHXKCHUC NHAUKATOPOB!:

VK-1.1. BeimosHseT mouck I/IH(I)OpMaL[I/II/I, OIIPEALCIIACT KPUTECPUN CUCTEMHOT'O aHaJIn3a IOCTaBJICHHBIX 3aJa4

VK-1.2. Mcnionb3yeT KpUTUYIECKUH aHaIu3, CHCTEMAaTU3aLHI0 M 000011eHrne HHOpMALMY AJIS PEIeHNs IOCTaBIECHHbIX
3a1aq

OIIK-1.1. aHanmu3UpyeT TeOPETHICCKHE OCHOBHI MUKPOOUOJIOTUH U BUPYCOJIOTHH, OOTAHUKH, 300JIOTHH M UCIIONB3YET UX
JUTSE U3yIEHSI )KH3HU Y CBOWCTB JKUBBIX 00BEKTOB, HX HICHTU(PHUKAIIMN ¥ KYJIbTUBHPOBAHYS,

OIIK-1.2. ucrionb3yet MeTo bl HAOIOICHH S, KITACCH(UKALINH, BOCIPOU3BOICTBA OUOJIOTHYECKUX 0OBEKTOB B IPUPOIHBIX U
1a00paTOPHBIX YCIOBHSX;

OIIK-1.3. moHrMaeT posb OHOJIOTHIECKOTO Pa3HO0Opas3ns KaK BeAyImIero pakTopa YCTOMYMBOCTH KUBBIX CHCTEM U
O6urocdeps! B IIeIoM.

OIIK-2.1. paccMaTprBaeT OCHOBHBIE CHCTEMBI KU3HEOOECIICUCHUS 1 TOMEOCTaTHIECKOH PEryIIAINN )XU3HEHHBIX (QyHKINH Y
pacTeHui U y JKUBOTHBIX, CIIOCOOBI BOCIIPUATHSA, XpPAaHEHHS U IIepeaddl HHPOPMAIUU, OPHEHTUPYETCSI B COBPEMEHHBIX
METOANYECKHUX MOJX0AaX, KOHLEIIUAX U polieMax GpU3H0JIOrnH, LIUTOJIOTHH, OMOXUMHN, ONO(DH3HKY;

OIIK-2.2. ycTaHaBIMBAET CBS3H (PU3HOJIOTHYECKOTO COCTOSIHUS 00BEKTa C (haKTOpaMH OKPYXKAroIIel cpebl.

OIIK-2.3. HCTIOJB3YET ONBIT MPUMCHCHHUS SKCICPUMEHTAIIBHBIX METOAOB JUISI OEHKU COCTOAHUA KMUBBIX 00BEKTOB.

3aI[a‘II/I OCBOCHUSA JUCHUIIIUHBI:

W3yguTh OCHOBHI KJIacCH(DHUKAIINA MAKPOOPTAHN3MOB M OCHOBHBIX TIPH3HAKOB I () (HEpeHITHAIINH TPOKAPHOT, SyKapHOT U
BHPYCOB;

W3yauts Mophodusnomornueckne XxapakTepUCTHKH OaKTEPHid 1 BUPYCOB

I/ISYLII/ITL OpraHnu3anuro reHCTUYCCKOro arimapara 6aKTepPII>‘I 1 BUPYCOB;

OHpe,I[eJ'II/ITL POJIb MUKPOOPraHU3MOB B JKU3HCACATCIBHOCTH YCJIOBCKA,

V3yuuTh OT/AENBHBIX MPEACTaBUTEICH HOPMaJIbHOH MUKPO(MIOPHI YEIOBEKa, a TAKXKE ITATOTCHHBIX OaKTepHil U BUPYCOB

W3yunte npuHUMTBL ciequduyeckoi nporUITakTHKY HHPEKINOHHBIX 3a00J1eBaHMiA

W3yanTh OCHOBHBIE METOABI MUKPOOHOIOTHYECKOH ANAaTHOCTUKY HMH(EKIIMOHHBIX 32001eBaHNi (MUKPOCKOITUYECKUIA,
6aKTepHONIOTHUECKUIL, CEPOTIOTHIECKHUH, BUPYCOIOTHYECKHIA).

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: | b1.0.06.01

3. KOMIIETEHIIMY OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUS AN CLIUTLIAHBI
(MOZY.JI)

YK-1: CriocodeH ocylecTBISITh NOMCK, KPUTHYECKHI AHAJIN3 U CHHTE3 MH(OPMALMU, IPUMEHATH CUCTEeMHbII
MOAXO/ /Il pellieHHUs NMOCTABICHHbIX 32124

3HaTh:

Jus moctmxenns YK-1.1 3HaTh: npuHIMT pabOTHI COBPEMEHHOM ammapaTyphl IS BEITOTHEHHS HAYIHO-HCCIIE0BATEIBCKAX
1 1a00PaTOPHBIX OAKTEPHOIOTUIECKUX PaboT

YMmerh:

Jns noctrxenust YK-1.2 ymers: paboTaTh ¢ COBPEMEHHOM anmapaTypOoi A BHIIOIHEHHS HAyIHO-UCCIE0BATEILCKUX U
71a00PaTOPHBIX OAKTEPUOIOTHIECKUX paboT

Baanern:

Jns noctmxenns YK-1.2 Bnafers: TEXHUKON pabOTHI HA COBPEMEHHOM 0aKTEpHOIOTHYECKOM 000pYI0BaHHU

OIIK-1: CriocodeH NpUMeHATH 3HAHHe 0M0JIOrMYecKOro pa3Hoo0pa3us M MCI0/1b30BATh MeTOAbI HAOII01eHuUs],
HIeHTHPUKAINH, KJacCH(PHUKALUH, BOCIPOU3BOACTBA U KYJbTHBHPOBAHHUS KUBBIX 00beKTOB /15 pellleHus
npodrecCHOHATBHBIX 32/124;

3HaThb:

Jus moctmxenns OIIK-1.1 3HaTh: 0COOCHHOCTH PAaCIPOCTPAHEHUSI MUKPOOPIaHIM3MOB B PAa3IMYHBIX CpelaX OOUTaHMUS, UX
POJIb B 9KOCHUCTEMaX U Ouocdepe B 11e0M; MPUHLUIBI UASHTU(DHUKALIMA MUKPOOPTaHU3MOB B TAOOPAaTOPHBIX YCIOBHUAX

YMmerh:

I[J'I}I JOCTUKCHUA OIIK-1.3 YMETH: MOJIb30BATHCA COBPEMEHHBIMU METOAaMU U3YyYCHUS MUKPOOPIraHN3MOB U
MI/IKp06I/IOJ'IOFI/I‘{€CKI/IX IpoLIeCcCoB

© ®I'BOY BO «Yenl'V»




AnHOTarms pabodeil mporpaMMbl JUCHUILTHHEL "Mukpo6uosorus. Bupyconorus" mo HanpaBiIeHHIO TOATOTOBKI

(cnemanbHOCTH) "Bronorus" HanpasieHHOCTH (podhunio) Mukpoouonorus @PI'BOY BO «Uenl'Y» ctp. 3 3 3

Baanern:

Jlns noctmxenust OIK-1.1 BaaneTh: TECOPETUIESCKUMHA OCHOBAMHU METOJIOB HAOIIONEHHS, OTTMCAHNUS, HICHTU(DUKAIINH,
KITacCU(UKAINH, KYTbTHBUPOBAHHUS ONOJIOTHYECKHX 0OBEKTOB

OIIK-2: Cnoco6en NnpuMeHSITh NPUHIUIBI CTPYKTYPHO-(pYHKIMOHAILHOH OpPraHu3aniu, HCI0JIb30BaTh
(duzHoIOTNYeCKHe, HUTOTOTHIECKHE, DHOXHUMHUYeCKHe, ONOo(HU3NIECKHEe MeTOAbI AHATN3A 151 OLIeHKH 1 KOPPeKINH
COCTOSIHHS KUBBIX 00EKTOB H MOHUTOPHHIA CPebl UX 0OUTAHUS;

3narnb:

Juns noctmxenns OIIK-2.1 3HaTh: MPUHIKIIBI KJICTOYHOM OpraHu3anuy OakTepuil; OMopu3nIecKie 1 OHOXUMUYECKHE
MPOIIECCHI, TPOTEKAIOINE B OaKTEePHAIbHON KIIETKE, CTPOCHHE U KYIIbTYpaIbHBIC CBOHCTBA BUPYCOB

Ymerh:

Jus moctmxenns OIIK-2.2 ymeTs: pa3nngaTs MeMOpaHHBIE IPOIIECCH i MOJIEKYIISIPHBIE MEXaHU3MBI OaKTepHATbHON KIICTKH

Baanern:

Jns moctmxenns OIIK-2.3 BnaneTs: HaBBIKAMH IIPUTOTOBIICHHS OaKTEPHAIBHBIX MIPEMapaToB, OKPACKH ITPEHapaToB B
3aBUCHUMOCTHU OT UCCIEAYEMBIX CTPYKTYp

4. OFBLEM JUCUMILIMHBI (MOLY.JIST)

OO1mast TpyI0eMKOCTb 53ET
YacoB 1o yueOHOMY IJIaHy : 180 Bunpl KOHTpoIS B ceMecTpax:
B TOM 4HCIIE
AyIUTOPHBIE 3aHATHS : 85 9K3aMEeHBbI 3
caMocTosATenbHas paboTa : 59
4acoB Ha KOHTPOJIb : 36

© ®I'BOY BO «Yenl'V»
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AwnHoTauus paboueii MporpamMMsl AUCLUIUIMHLI "BoTaHKKa" 10 HarpaB/IeHHIO MOATOTOBKH (CreL{anbHOCTH)

"Buosiorus” HarpaeieHHOCTH (poduio) Mukpobuosorus ®T'BOY BO «Uenl'Y» cTp. 213 3

1. EJ/IX OCBOEHUSA JUCIHUII/INHBI

Llesro pemnoiaBaHus AUCHUTUIUHBI SIBSETCS: 00ecrieyeHre CTyJeHTOB HayYHBIMH 3HAaHUSIMU O OHMOpa3HO00pa3uy pacTeHUH U
rpuboB, X MOP(HOIOTHUECKOM U aHATOMHUUECKOM CTPOEHHH, reorpadhuueckoM pacripoCTPaHeHUH U SBOTIOLUH.

PeBy]’[bTaTbI O6y‘{€HI/I$[ TI0 JUCHUILIMHE HallpaB/IEHbI Ha JOCTIDKeHNEe NHANKATOPOB:

YK-1.1. BeinoaHsieT MOUCK I/IHCl)OpMaL[l/II/I, oripezesiAeT KpUuTepru CUCTEMHOI'O aHa/IM3d IMOCTaB/IEHHBIX 3aJa4

YK-1.2. Vicnionib3yeT KpUTUUECKUH aHaI|3, CUCTEMATH3aLMI0 1 00061eHre HH(MOPMALMH [JIsI PellieHHs TIOCTaBIeHHbIX 3ajau

OIIK-1.1. aHanmM3MpyeT TeopeTHUeCKHe OCHOBBEI MUKPOOHOJIOTHY ¥ BUPYCOIOTHH, OOTaHUKH, 300JI0THU U UCII0Ib3YeT UX JJIs
M3y4eHHs] )KU3HU 1 CBOICTB )KUBBIX 00bEKTOB, X UAEHTU(UKALN U Ky/IbTHBUPOBAHUS;

OIIK-1.2. ucrionb3yeT MeTobl HabmoaeH s, KnacCU(UKaIuy, BOCIIPOM3BO/CTBA OMO/IOTMYeCKUX 00BeKTOB B MPUPOJHBIX U
J1abopaTOPHBIX YC/IOBUSX;

OIIK-1.3. moHnMaeT poJjib OHOJIOrNUecKoro pasHoo0pasysl Kak BeyIiero (akropa yCTOHUMBOCTH JKUBBIX CHCTEM U 61ocdeps! B
L|e/IOM.

ITK-1.1. TIpumeHsier

-TIIPUHLMITBI aHa/IM3a UHGOPMaLuy,

-IIPUHLMITE pabOTHI COBpeMeHHO! armapaTypbl ¥ BEIUUC/IUTeNbHBIX CPeJICTB

ITK-1.2. Vicrionb3yeT TeopeTUYeCKUe 3HaHUs B JlabopaTopHoi paboTe;

[TIK-1.3. CocTaB/sieT HayUHO-TeXHUUECKYH0 JOKyMeHTaLHIo

ITK-1.4. Vicrionb3yeT TeopeTU4YeCcKHe 3HAHUSIMKA 00 OCHOBHBIX OMO/IOTMYeCKUX 3aKOHOMEPHOCTSIX;

IIK-1.5. Vcrione3yer

- MeTO/IbI pa6OTI:I C COBPEMEHHOI;'I annapaTypoifl W BbIUNMC/IMTE/IbHBIMHA CpeICTBaMU;

- MeTO/IbI CTaTUCTUYECKOU 06pa6OTKI/I TMOJIy4Y€HHbIX 3KCIIepUMEHTAa/IbHbIX JdHHbIX

3azjaun OCBOEHUS IUCLUIUIVHBIL:

1. BBISIBUTb TIPUHLMITEI K/ITAaCCU(PUKALIMH CYLeCTBYIOIEr0 MHOT000pa3ysi pacTeH!i U rpUOoB.

2. ITokazatb YPOBHH OpraHM3alliM PaCTUTE/IbHbIX U FPI/I6HLIX OpraHM3MoB, UX MOpCl)OJ'IOFI/F{ECKI/Ie OCO6EHHOCTI/I, CII0CO0bI MUuTaHus,
Pa3MHO>Ke€HUA U pacCCeIeHHA.

3. [IpesCTaBUTE PaCTUTENIBHBIN OPraH|3M KaK HepapXHUecKyro CHCTeMY CTPYKTYPHO-OHMOJIOrHUeCKUX e/[HHL, BblIe/IeHHbIX Ha
Mop¢do6HoIorMyecKoM ypoBHe.

4. TI03HaKOMUTD CTYJIeHTOB C PSIZIOM aKTyasIbHBIX TIP00JieM COBpeMeHHOM O0TaHWKH C YUeTOM SBOTIOLIOHHOTO U 3KOJIOTMYeCKOTro
nogxoza. OLeHNUTh 3HaueHre KOHKPEeTHBIX IPYII pacTUTe/IbHbIX OPraHU3MOB B IPUPOJHBIX SKOCUCTeMax U AJIs uesioBeka.

5. [laTb pe/iCTaB/IeHHEe O XapaKTepe PasBUTHs BXKHEHILIMX MOP(OIIOrHUeCKUX CTPYKTYP pacTeHusl B GUIOTeHe3e, a TakKe 00
OHTOTeHETHUUECKHX a/ANTaLlUsX.

6. TIpUBUTb YMeHHS M HaBBIKW M3TOTOBJIEHHS] BDEMEHHBIX MUKPOTIPENapaToB PaCTUTe/bHBIX ¥ TPUOHBIX 00BEKTOB, M0J/IH30BaHKS
MHKPOCKOITMUYECKOM TEXHUKOMW, paboThl ¢ repbapHbIM MaTepraaoM, HabJIFO[eHHs 38 PACTUTEIbHBIM 0OBEKTOM, aHaIM3a U
rpamMOTHOr0 0opMJIEHHs Pe3y/IbTaTOB YBUIEHHOTO U U3y4YeHHOTO.

2. MECTO JMCIIUITJINHBI B CTPYKTYPE OIIOII

uk (paszgen) OITOI: [51.0.06.02

3. KOMIIETEHLIIM OBYYAIOIIET' OCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCITUTL/IMHbI
(MOJTYJIsT)

YK-1: Crioco0eH 0CyIecTB/ISITh MOMCK, KpUTHYECKHI aHa/Iu3 ¥ CHHTe3 WH(opMaLuy, NPUMeHATh CUCTEMHBIH MOX0 A1
pelleHHUsI OCTaB/IeHHbIX 3ajau

3HaTh:

Inst noctkenust YK-1.1 3HaTh: TPUHIUITHATIBHOE YCTPOUCTBO M (DYHKIIMU CTPYKTYPHBIX KOMITIOHEHTOB CBETOBOTO MUKPOCKOTIA U
npaBu/ia paboThI C HUM

YMmern:

Inst poctokennst YK-1.2 yMeTb: MOIb30BaThCs TIOCTOSIHHBIMK Y BpeMeHHBIMU MUKPOTIperiapaTaMi, HaX0AWTb U WAEeHTUHULUPOBaTh
6oTaHUYECKHE 0OBEKTHI TIOZ MUKPOCKOTIOM

Bnagern:

Ons poctrokenust YK-1.2 BnajieTb: TeXHUKOM U3rOTOBJIEHNSI BDEMEHHBIX IperaparoB C IpUMeHeHHeM OKpallBaHHUs

© ®I'bOY BO «Uenl'¥Y»




AnHorauust paboueli mporpamMMbl JUCLMIUIMHBL "BoTaHHKa'" 110 HampaB/IeHUIO TIOATOTOBKY (CIeLMaibHOCTH)

"Buonorus” HarpaBieHHOCTH (Tpoduto) Mukpobuosiorus ®T'BOY BO «Uenl'Y» ctp. 313 3

OIIK-1: CiocoGeH npuMeHATH 3HaHHE OHO0/IOrHYECKOro pa3Hoo0pa3susi H MCII0/1b30BaTh METO/bI Ha0 TI0/{eHHI,
uAeHTH(UKALUY, KTaCCU(UKALUHU, BOCIIPOU3BO/CTBA U KY/IbTUBHPOBAHHUS KUBBIX 00bEKTOB /ISl PeIIeHUs
npodeccHoHaIbHBIX 3a/ia4;

3HaTh:

st noctkennst OTIK-1.3 3HaTh: 6Hopa3HooOpa3ue pacTeHuHi U rpUbOB, UX CUCTEMaTUYeCKOe MMOJIKeHe, reorpaduueckoe
pacrpocTpaHeHue, poJib U MeCTo B brocdepe

YMmerTn:

Inst noctokennst OTTK-1.2 yMeTb: UCIOb30BaTh METO/[bI HAO/TIOJeHUs], KIacCU(UKAL[UH, BOCITPOU3BO/ICTBA OUOIOTMUYEeCKUX
00BEKTOB B IPUPO/JHBIX U TaD0PAaTOPHBIX YC/IOBHSX;

Bnagernb:

Inst poctvokenust OTIK-1.3 BiiafieTh: IIOHMMaHHEM POJIM OHOJIOTHUeCKOT0 PasHO00pasys Kak BeyIero (akropa yCTOHUMBOCTH
JKUBBIX CUCTeM U Oroctepsl B LIe/IoM.

IIK-1: cioco0eH NPUMEHATH COBPeMeHHbIe MeTO/AbI 00padoTKM, aHa/IM3a U CHHTe3a M0JIeBOH, MPOU3BOACTBeHHOU U
J1abopaTopHoii Guosrornuyeckoii MHGopmanyy, NpaBuIa COCTaB/IeHHS HAYYHO-TEXHUYECKHUX MPOEKTOB U 0TYETOB;

3HaTh:

It poctrokenust ITK-1.1 3Hath: pasHOOOpaswe pacTeHnH 1 rpuboB, X CHCTEMaTHUYeCKoe MoJIoKeHNe, reorpaduueckoe
pacrnpocTpaHeHue, pojib U MecTo B 6uocdepe

YMmerhb:

st noctiokenust ITK-1.5 ymeTh: BecTy Hab/o/ieHue 3a 610IOrHYeCKUM 00BEeKTOM; OITUCHLIBATh Pe3y/IbTaThl CBOEro Hab/II0IeHNS;
U/IeHTU(PUIIIPOBATh Hab/I0JaeMble 00BEKTHI

Bnajernb:

st noctiokenwst ITK-1.2 B1afieTh: TEXHUKOH Ky/TbTHBUPOBaHUsS 60TaHHUECKUX 0OHEKTOB

4. OBBEM IMCIIATINHBI (MO/1YJIsT)

OO0111ast TPyA0EMKOCTh 43ET

Yacos 1o yuebHOMy T1aHy : 144 Buzbl KOHTpOJIL B ceMecTpax:
B TOM UHCJIE :

ayJIUTOpHbIe 3aHATHA : 68 3K3aMeHbI 2
camocTosiTe/IbHast paboTa : 49 3aueThl 1

YacoB Ha KOHTPOJIb : 27

© ®I'BOY BO «Uenl'Y»
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