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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
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Crneruamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. CmupHosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIIETCHIIMU KOMIIETCHIIUU
1. VK-1 VYK-1.1 Bemonnser 3HAHUs: 3HAET, KaK OCYIIECTBIATh IOUCK
Crniocoben MOMCK HEOOXOAUMOM y1si |MH(GOpMAaLUY, IPOBOANUTE €€ KPUTUUECKHUH aHAIN3 Ha
OCYILIECTBIIATh | PELICHHUS IOCTABJIICHHONW |OCHOBE 3HAHUHI €CTECTBEHHO-HAYYHBIX JUCLUIUIMH U
IIOUCK, 3a1aud nHPOPMALUH, €€ |COBPEMEHHBIX HH(POPMALIOHHBIX TEXHOJIOTHU.
KPUTUYCCKHIA KPUTHYECKHI aHAJIH3, yMeHHs1: YMEET OCYLIECTBIATh NOMCK UH(OpMAIHH,
aHaJu3 U CUHTE3 |00001IeHNE U IIPOBOAMTD €€ KPUTUUECKUN aHAJIN3 Ha OCHOBE
uHGOPMALMHK,  |TpENCTABJICHUE HA 3HAHUU €CTECTBEHHO-HAYYHBIX IUCLUIUIMH U
IIPUMEHATH OCHOBE 3HAHUMN COBPCMCHHBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHH.
CHUCTEMHBII €CTECTBEHHO-HAYYHBIX  |HABBIKM: OCYIIECTBIISAET OMCK U CUHTE3
MOAX O, IS JTUCLUIUINH U uHpOpMaLKH, IPOBOAUT €€ KPUTUUECKUM aHAJIN3 Ha
penienus COBPEMEHHBIX OCHOBE 3HaHUM €CTECTBEHHO-HAYYHbIX TUCLUUIUINH U
IIOCTaBJICHHBIX HH(i)OpMaI_II/IOHHBIX COBPCMCHHBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHH.
3a1a4 TEXHOJIOTH
YK-1.2 3HAHUs: 3HAET KaK CUCTEMAaTU3UPOBAThH
Cucrematusupyer 0oOHapy>KEHHYIO0 HHPOPMALINIO, TIOTYIECHHYIO U3
00HapyKEHHYIO pa3HbIX UCTOYHUKOB, B COOTBETCTBUU C
UH(pOpMaLHIO, TpeOOBAaHUAMU U YCIOBUSMU 33/1a4H
TIONTYYEHHYIO U3 Pa3HBIX |YMEHMs: YMEET CUCTEMATU3MPOBATh OOHAPYKEHHYIO
HUCTOYHUKOB, B I/IH(bOpMaHI/IIO, MOJIYYCHHYIO M3 pa3HbIX HCTOUYHHUKOB,
COOTBETCTBUU C B COOTBETCTBHUH C TPEOOBAHUSMHU U YCIOBUSIMHU
TpeOOBaHUSAMU U 3a1a4u
YCIIOBHSIMU 33]1a41 HaBbIKU: CrucTeMaTH3upyeT 0OHapyKEHHYIO
MH(pOpMaLKIO, TOJYYEHHYIO U3 Pa3HbIX HCTOYHUKOB,
B COOTBETCTBHUH C TPEOOBAHUSAMHU U YCIOBUSIMHU
3a1a4u
VYK-1.3 Beibupaer 3HAHUs: 3HAET KaK BHIOMPATh ONTUMAaIbHBIN
ONTUMAJBHBINA BApUAHT  |BAPUAHT PELICHHA 3a1a4M, apTyMEHTUPYsI CBOU
peneHus 3a1a4u, yMeHusi: YMeeT BbIOUpaTh ONTUMAIbHBIN BapuaHT
apryMEHTHPYs CBOI pelleHus 3aaun, apryMEeHTUPYs CBOI BBIOOP
BBIOOD HaBBIKU: BpiOnpaeT onTUManbHbIi BapuaHT
peleHus 3aJaun, apryMEeHTUPYs CBOI BBIOOP
2. OIIK-1 OIlIK-1.1 3HAHUS: 3HAET OCHOBHBIC 3aKOHBI €CTECTBEHHBIX
Cnocoben JleMOHCTpHpYeT 3HaHWE |HAayK, HEOOXOAMMBIX JJIsl pEILICHHs TUIIOBBIX 3ajiay B

peliaTh TUIOBBIE
3a/1a4mn
npodeccruoHalb
HOU
JIESITCIIBHOCTH
Ha OCHOBE
3HAHUU
OCHOBHBIX
3aKOHOB

OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK,
HEOOXOIUMBIX JUISL
pEIICHHSI TUIIOBBIX 33734
B 00JIaCTH JIECO3aTOTOBOK
U JiepeBorepepaboTKu

00J1aCTH JIECO3arOTOBOK U JIEPEBONEPEPAOOTKH.
yMeHHsi: YMEET IEMOHCTPUPOBATh 3HAHHE
OCHOBHBIX 3aKOHOB MaTeMaTUYECKUX H
CCTCCTBCHHEBIX HAYK, HeO6XO)II/IMI)IX AJId pCIICHUA
TUTIOBBIX 3a71a4 B 00JIACTH JIECO3arOTOBOK H
HaBbIKH: JleMOHCTpUpYET 3HaHWE OCHOBHBIX
3aKOHOB MaTeMAaTUUYECKUX M €CTECTBEHHBIX HAYK,
HEOOXOMMBIX JUTS PEIICHHS TUTIOBBIX 3a/1a4 B
00J1aCTH J1€CO3aroTOBOK U J€PEBONEPEePadOTKH




marematuuecku |OIIK-1.2 Ucnonb3yer 3HaHMs: 3HAET KaK MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
XHu 3HAHUA OCHOBHBIX MAaTCMAaTUYCCKHUX U CCTCCTBCHHBIX HAYK [JIS pCIICHUA
€CTECTBEHHbIX  |3aKOHOB TUIIOBBIX 33724 B 00J1aCTH JIECO3ar0OTOBOK U

HayK C MaTeMaTHYeCKUX U JIepeBOIICPEepadOTKH

NpYUMEHEHHEM |€CTECTBEHHBIX HAyK JJIs |YMEHHs: YMEET MCIO/Ib30BaTh 3HAHUS OCHOBHBIX
I/IH(I)OpMaLII/IOHH pCIICHUS TUIIOBBIX 3a4a4d 3aKOHOB MaTCMAaTUUICCKHUX U €CTCCTBCHHLIX HAYK JJIA
o- B 00OacTu pElIeHUs] TUTIOBBIX 3a/1a4 B 00JIACTH JIECO3arOTOBOK U
KOMMYHHKAIMOH | 1€CO3aTOTOBOK M JEpeBONepepaboTKH

HEIX TEXHOJIOTUH

nepeBonepepadboTku

HaBbIKH: VIcTIONB3yeT 3HaHUS OCHOBHBIE 3aKOHOB
CCTCCTBCHHBIX HAYK JJIAA pCIICHUA TUIIOBBIX 3a/1a4 B
00JIaCTH JIECO3ar0TOBOK U IepEBONEpepabOTKH.

OIIK-1.3 ITpumenser
nH(pOpMaIMOHHO-
KOMMYHHKAIIHOHHBIC
TEXHOJIOTUH B PEIICHUU
TUIIOBBIX 337124 B
00J1aCTH JIECO3ar0TOBOK U
JepeBornepepadboTKu

3HaHMs: 3HaeT MH()OPMAITMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTUH B PEILICHUH
TUIOBBIX 3371a4 B 00JIaCTH JIECO3ar0TOBOK U
JiepeBornepepaboTKi

yMeHusi: YMeeT IpUMEHATh HH(OPMAaLOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTUH B PEILICHUH
TUIOBBIX 3371a4 B 00JIaCTH JIECO3ar0TOBOK U
JepeBoIepepadoTKH

HaBBIKU: [[puMeHseT nuHpopMamoHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTUH B PEILICHUH
TUIOBBIX 3371a4 B 00JIaCTHU JIECO3ar0TOBOK U
JepeBorepepadoTKu

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIN.
JucnunnuHa sBisieTcst 00s13aTeIbHOM

s

MIPOJIOJIKEHUS

(dhopmupoBaHust

3asaABJICHHBIX

KOMHGTGHHI/Iﬁ H€06XOI[I/IMI>I 3HaHUA

npenmectByrommx aucuuiuind: Marematuka (YK-1), ®usuka (YK-1), HuadopmarnmonHbie
texHojorun (YK-1), Maremaruka (OIIK-1), ®usuka (OIIK-1), MapopmanoHHbIE TEXHOIOTUU
(OIIK-1)

W3ydyaemass IUCHUIUIMHA SBJISETCS OCHOBOM MJI MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIETCHIMH B cleAyroumx aucuuiuinHax: OcHOBbI HaydHbIX —uccnenoBanuii  (YK-1),
Temnorexnuka (OIIK-1), ®usuka (YK-1), ®usuxa (OIIK-1); rocymapcTBeHHON HTOroBOi
arrectaiuu B (opme: BrimonHeHune n 3ammra BHITyCKHOW KBanu(pukanuoHHou pabotsl (YK-1),
BeimosHeHUe U 3amUTa BHITYCKHOHN KBamudukaimonHoi pabotsr (OITK-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIIMH HCIONB3YIOTCS METOJ0JIOTMYECKHE TEXHOJIOTHH,
peaNu3yrolue JAESATEIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPaTETHYECKUMU TEXHOJOTHUAMM SIBISIOTCS: JICKIMOHHBIEC 3aHATHUS, TPAKTUYECKHUE U
n1abopaTOpHbIE 3aHATUS, IPOLEAYPHI CaMOOOyUEHUS

Ha noctwxeHune KOHKPETHBIX Iened OoOydeHHs HalpaBiIEHBI
TEXHOJIOTUH: UH(OPMAIIMOHHBIE, KJTacCUYecKas JEeKIH, 3aJaHus

MMPUMCHACMBIC TAaKTUYCCKUC

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

2 cemecTp



Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

OCHOBHbIE NOHSITHS M 3aKOHbI XUMHH

36

Jlexuus. CoctaB BemiectBa. Bemectso. Atom. Monekyina.
Xumuueckuii aneMenT. Aiutorponus. [IpocTeie u cioxHbIe
BellecTBa. KauecTBeHHBIN U

KOJIMYECTBEHHBINA COCTAB BELIECTB. XUMHUUYECKUE 3HAKH U (HOPMYIIbI

2

Jlexius. CoBpeMEHHBIE MPEAICTABICHUS O CTPOCHUH aToMa.
KopryckyIspHOBOTHOBOM Jyain3M 4aCcTHUI] MUKPOMHPA.
DnexTpoHHas 0007104Ka aToMOB. [loHSTHE 00 37EKTPOHHOM
OpOHTAIIA U DIIEKTPOHHOM O0JIaKeE.

Jlexuusi. DK30TepMUUECKHUE U SHIOTEPMHUUECKUE PEAKIUH.
TennoBoii 3pPexT XMMUIECKUX peakiuid. TepMoxuMuyeckue
YpaBHEHHUS.

Jlexnmsa. Xumudeckas KuHeTuka. [IpuHIUIT cMelieHns paBHOBECHS
Jle-IlITanse.

JlaboparopHas paboTa. V3y4ueHue cBOICTB OKCHUJIOB.

JlaboparopHas pabota. M3ydueHue CBOMCTB TUAPOKCUIIOB.

JlabopaTtopHast pabota. CTpoeHue AIEKTPOHHBIX 000JI0UEK aTOMa

JlaGopaTtopHast padora. [lepuoanueckoe n3mMeHEeHUE CBONCTB

JlaGopaTtopHast pabota. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKIMu

NIDNIDNIDNIDN

JlaGopaTtopHast pabota. TepMoIMHAMHYECKUE PACUETHI

N

JlabopaTtopHast pabota. CKOpOCTh XUMHUYECKON PEeaKIIun

N

JlaGopatopHasi paboTa. XUMHUECKOE PAaBHOBECHE

3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOTHEHHE
KP, PI'P

KP-1 Knaccel HeopraHn4eckux BELIECTB

KP-2 OxucnutenbHO-BOCCTAHOBUTEIBHBIC PEAKITII

PI'P-1 Ctpoenue BemiecTBa

PT'P-2 OcHOBBI XUMHUYECKON TEPMOIUHAMHUKHU

PI'P-3 XuMuyeckoe paBHOBECHE

12

OIIK-1, VK-1

PaCTBO])I)I. BJICKT])OXHMH‘-[CCKI/IC CHUCTEMbI

36

Jlexuus. [lonarue o gucnepcHon

cucreme. JlucniepcHas ¢asza 1 JUCIIEPCUOHHAs Cpeaa.
Knaccudukanus qucnepcHsix cucteM. [loHATHE 0 KOUTOMAHBIX
cucreMax

Jlekuus. Teopus 37€KTPOTUTHUECKON qUCCONUAMU. MexaHn3m
JUCCOIMAIIMN BEILIECTB C Pa3IuYHbIMU

THUIIAMHU XUMHUYECKUX CBA3ed. OCHOBHBIE TOJIOKEHUS TCOpHUU
AJIEKTPOJUTUYECKON AUCCOLUALINH.

Jlexmmsi. MeTos 25IeKTpOHHOTO Oaianca JjIsl COCTAaBIICHUSI
ypaBHEHUN OKUCINTEIBHO-BOCCTAHOBUTEILHBIX PEAKIIUNA.

Jlexmms. [lonsitre 00 nekTponu3e. DAESKTPOIU3
paciiaBoB. DJIEKTPOJIU3 PACTBOPOB.

JlaGopaTtopnast pabora. [lonsatue o pactBopax. duszuko-
XUMHUYECKast MPUPOa PAaCTBOPEHHS B pacTBOPOB. B3aumoelicTue
pacTBOPUTENSI M PAaCTBOPEHHOTO BelIecTBa. PacTBopuMOCTh
BeriecTB. CriocoOsl

BBIPA)KEHUS KOHIIEHTPAIIMHA PACTBOPOB: MACCOBAs JI0JIS

OIIK-1, YK-1




PacTBOPEHHOTO BEIIECTBA (MPOIEHTHAs),
MOJISIpHAst

JlaGopaTtopHas pabora. CBOICTBa pacTBOPOB 2
JlaboparopHas paboTa. DIEKTPOTUTHUECKAS TUCCOLUALUS 2
JlabGopaTtopnast pabora. U3mepenue pH pactBopos 2
JlabGopaTtopHas pabota. ['uaponus conei 2
JlabGopaTtopHast pabota. [lelicTBHE KUCIIOT U IIeJI0UYe Ha METaJUIbI 2
JlabopaTtopHast pabota. ["asibBaHUYECKHE 3TI€MEHTHI 2
JlaGopaTopHast paboTa. DJIEKTPOJIU3 PAaCTBOPOB 2
3anaHus AJi CaMOCTOSITENIbHOM pabOoThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PT'P
KP-3 KoHueHTpaiuu pacTBOpoB
PT'P-4 Dnextponutuueckas 1UCCOUAIUS
PI'P-5 I'anbBaHU4YECKUE 3TIEMEHTHI
PI'P-6 DnekTpoan3 pacTBOPOB 12
Mnas xoHTakTHasg padora: 0
IToaroroBka K dK3aMeHy 30
[TpoBeneHme SK3aMeHa 6

3 cemecTp

N Kommuectso | Popmupyemeie

Buner v Tembl 3aHATUN
4acoB KOMIETEHIINH

BBejieHle B OPraHN4YecKy0 XHMHIO. YTJ1eBOAPOAbI 35 OIIK-1, YK-1
Jlexuus. [Ipenqmet opranndeckoit xumun. Knaccudukanus u 2
HOMCHKJIATYPA OPTaHMYECKHUX BEIICCTB
Jlexuus. [IpenenbHbie yreBOAOPOIbI 2
Jlekuus. HenpenenbHble yrieBOaOpOIbI 2
Jlexuus. ApoMaTuyeckue yrieBogopoabl 2
JlaGopaTtopHast padora. Kiaccudukanmsi, usomepusi, HOMEHKJIaTypa 2
OpPraHMYECKUX BEIIECTB
JlaGopaTtopHast pabota. KauecTBeHHBII 37IEMEHTHBIN COCTaB 2
OpPraHMYECKUX BEIIECTB
JlaGopaTtopHast pabota. [Ipeaenbabie yriaeBog0poabl 2
JlabopaTtopHast pabota. CBOMCTBA U METOJIbI TIOTYIECHHUS 2
peIeIbHBIX YTIEBOJIOPOIOB
JlabopaTtopHnas pabota. Henpeaenbabie yriaeBogopoabl. AJTKEHbI 2
JlaboparopHas paboTa. HenmpenenbHble YrIIeBOAOPOIbI. ATKHUHBI 2
JlaboparopHas paboTa. CBOICTBa U METOBI TOTyUEHUS 2
HENPEJICTbHBIX YTIICBOJIOPOIOB
JlaboparopHas paboTa. ApoMaTHUYECKHE YTIEBOIOPOIbI 2
JlaboparopHas paboTa. CBOICTBa U METOBI TOTyUEHUS 2
apOMaTHYECKHX YIJICBOJOPOJIOB
3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PT'P
PI'P-7 I'oMosiorn4ecKkuil psiji allkaHoB
KP-4 Auuknuyeckue yrieBoaopoibl
KP-5 ApoMaTtnyeckue yrieBoI0POJIbI 9
Kuciaopoacoaep:kamye opranuyeckie coeTnHeHus! 37 OIIK-1, VK-1
Jlexmmst. CriupThI 2




Jlexkimg. Anpaernabl. KeToOHEI

Jlexums. KapOoHOBBIE KUCTOTHI

Jlexnwust. [Tpon3BoiHBIE KAPOOHOBBIX KHCIOT

Jlexuus. BeICOKOMONIEKYIISIpHBIE COCAMHEHUS

Jlaboparopuas pabota. CHpPTHI U UX IPOU3BOIHBIC

JlaboparopHuas pabota. MHOT0OaTOMHBIC CITUPTHI

JlaboparopHas paboTa. MeTo/IbI MOJIy4YE€HUS U CBOMCTBA CIIUPTOB

JlaGopaTtopHas paborta. Anpaeruabl. KeToHs

NINININININIDNINIDN

JlaGopaTopHnast pabota. MeToapl IOTydeHHUSI U CBONCTBA
AJIBbJCTUJIOB U KETOHOB

JlaGopaTtopHnas pabota. KapOoHOBBIE KHUCITOTHI 2
JlaGopaTtopHas pabota. [Ipon3BogHbIC KAPOOHOBBIX KHCIIOT 2
JlaGopaTtopHnast pabota. MeToabl MOJTydeHHUsI U CBONCTBA 2
KapOOHOBBIX KUCIIOT

JlaGopaTtopHnast pabota. BhICOKOMONEKYIISIpHBIE COCTUHEHUS 1 2
MOJIUMEPbI

3amanus A CaMOCTOSITEIILHON paOOThI, B TOM YUCIIC BHITIOJTHCHHE

KP

KP-6 CriupTsl 1 MX IPOU3BOHbBIE

KP-7 KapOoHubHBIE COSAMHEHUS

KP-8 KapOboHoBbIE KUCIOTHI M KX IPOU3BOIHBIE 9
WNHuas koHTakTHas paboTa: 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI IO OCBOEHUIO
JIACLIUTUIMHBI

Wzydyenne mucruruiHbl "Xumusg' peKOMEHIyeTcs HayaTh C O3HAKOMIIGHHS C pabodyeit
MPOrpaMMOii, ee CTPYKTYpOH M COJep>KaHUEM pa3/iesioB. Y4eOHBbI MaTepuan CTPYKTYpHpOBaH,
U3y4Y€HHE  JIUCUUIUIMHBI  OCYIIECTBIS€TCS B TEMAaTUYECKOM  MOCIeA0BaTEIbHOCTH.
3aHATHS JIEKIIMOHHOT0 THIMA JAIOT CUCTEMAaTU3UPOBAHHbIC 3HAHUS MO AUCUHUIUIMHE '"Xumus',
KOHIICHTPUPYIOT BHUMaHHE Ha HanOoJiee CIOKHBIX M BaXXHBIX BOMpocax. Bo BpeMst JEKITMOHHBIX
3aHATUN PEKOMEHIYETCsI BECTH KOHCIIEKTUPOBAaHUE yueOHOr0 MaTepHuaa; oopamiar BHUMaHue Ha
GOpMYITUPOBKH UM KaTErOpHH, pACKPBIBAIOIIKME CYTh MPOOIEMBI, SBIEHUS WIH TpoIlecca;
3a(UKCUPOBATH BBIBOJIBI u MIPAKTUYECKHE PEKOMEHIallnH.
IToAroToBKa K NMPaKTHYECKUM U JJA00PATOPHBLIM 3aHSATHAM BKIOYAET O3HAKOMIICHUE C IIAHOM
MPAKTUYECKOro (JIabopaTOpHOTO) 3aHATHS; pabOTy ¢ KOHCIEKTOM JIEKIWW, BBITIOJHEHHUE
JIOMAIIIHEro 3ajaHusi, pabory ¢ y4yeOHOM M y4eOHO-METOAMYECKON JIMTepaTypol, HayYHBIMHU
W3IaHUSIMU ¥ DJICKTPOHHBIMU 00pa30BaTEebHBIMU peCcypcamMi, PEKOMEHJIOBAHHBIMU pabodeit
MIPOTPaMMOit TUCIHUILINHBI "Xumusg".
CopnepxaHue caMOCTOSTEILHOI padoThI ONIpENCIIIeTCs paboueit MIPOTPaMMOit
JUCUUIIIMHBI "XUMHUS", OHEHOYHBIMUA U METOJIMYECKUMH MaTepHallaMH, 3aJaHUsIMUA U YKa3aHUSIMU
npenonasarend. CamocrosiTenbHass paboTa MOXKET OCYIIECTBISATHCS B AyJIUTOPHOM U
BHeayauTOpHON (dopmax. DPGEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSTEIHHOW pabOTHI
ABIIIETCS DJIEKTPOHHAs HMHQPOPMAIMOHHO-00pa3oBaTeibHasl cpefa YHUBEPCHUTETa, KOTopas
o0OecrieunBaeT  JOCTYI K  oOpa3oBareiabHOMI nporpamme, paboueii nporpamme
JUCHUTUTMHBL "XuUMuUs", K 3JIEKTPOHHBIM OMONMOTEYHBIM cHCTEMaM, NMpo(ecCHOHAIBHBIM 0a3zam
JIAHHBIX U UHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

M3yueHne AMCUMIUIMHBI BKIIOYAET BBIIIOJIHEHNUE pacuéTHO-rpaduyeckor paboThl, KOHTPOJIBHOW U
nabopaTopHO pabOTHI.



[leproanuHoCcTh MpoBeACHUS, (HOPMBI TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH, CUCTEMa OI[CHUBAHUS
X0Jla OCBOGHUSI JHUCUUIUIMH TMPEACTaBIeHbl B pabodell mporpamme. YCIOBHUS aTTeCTaIlluu
MIPUBEJICHBI B TEXHOJIOTUYECKON KapTe, BXOMASIIEH B COCTaB paboueii mporpaMMbl JUCIIUILIAHBL.

dopmMoii TPOMEKYTOYHON aTTecTalMu 1o JucHuIuinHe "Xumus'" sBiasercs dSk3ameH  (2-if
cemectp), 3aueT (3-i cemectp).

Pasnen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIeueHne

YYEBHO-METOANMYECKOE

KomnnuectBo
SK3EMILISIPOB MEYATHBIX

NoNe C . W3/1aHUM, UMEIOIINXCS B
o MUCOK UCTIOJIb3yEeMOIl TUTEPATYPHI GG MIOTeKe, M
AIIEKTPOHHBIN aipec U3AaHUS
(pecypca) B cetu MHTepHeT
YUYEBHBIE, YYEBHO-METOAMYECKHUE U HAYUYHBIE U3JJAHUA
1. |Xumuueckue cucrteMbl [Tekct] : BapuaHTHl 3aJaHUMA IS 163 /

camocTosIT. pabotel / M-Bo oOpa3oBanus u Hayku PD, [OY
BIIO "Map. roc. texH. yH-1"; [cocT.: P. 1. BunokypoBa u
ap.]. Usn. 3-e, nom. Momkap-Oma: MapI'TV, 2011. - 140 c.
OK3eMILIApHL: Bcero 163.

https://portal.volgatech.net/b
ooks/Vinokurova_ximicheski
e_sistemy 2011.pdf

2. |Xumus [Tekct] : mab. mpaktukym / M-Bo oOpa3oBaHus H 57 /

Hayku P®, T'OY BIIO "Map. roc. texu. yH-t"; [P. HW.| https://portal.volgatech.net/b
BunokypoBa u np.] ; mox obm. pen. P. M. Bunokyposoii.| 00ks/Vinokurova_ximija_20
Homkap-Ona: MapI'TV, 2011. - 171 c. DK3eMILIAPBL BCErO 11.pdf

57.

3. |KpamenunnukoBa, Hanexna ['ennanpeBna. Xumus [Tekcr] : 23 /
yuebHOe Tmocobue i caMmocTosiTenbHOM — pabotel  u| https://portal.volgatech.net/b
npaktuueckux 3adstuit / H. . Kpamenunuukosa, P. U.| ooks/Krasheninnikova_ximij
Bunoxyposa; M-Bo o6pazoBanus u Hayku PO, ®I'6OY BIIO a.pdf
"[ToBomxk. Toc. TexHoi. yH-T". Momkap-Omna: III'TY, 2013. -

144 ¢. ISBN 978-5-8158-1095-2. Dx3eMIUISIpLI: Bcero 23.

4. |KpamenunnukoBa, Hagexna ['ennaapeBHa. Xumus [Tekcrt] : 25
rocoOue Il BHITOJTHEHHST MHIUBUAYalbHbIX 3ananuii / H. T
Kpamenunnukosa, P. . BunokypoBa; M-Bo o0pa3oBaHus U
Hayku P®, ®I'bOY BIIO "lloBomk. roc. TexHOJI. yH-T".

Womkap-Omna: IITTY, 2014. - 74 ¢. ISBN 978-5-8158-1339-7.
OK3eMILISAPEL: Bcero 25.

5. |HdenucoBa, Onpra HukomaeBna. OpraHuyeckas XUMHUS U 35/
BBICOKOMOJIEKYIIsIpHBIe coeauuenus [Tekct] : maboparopnsrii| https://portal.volgatech.net/b
npakTukyMm : mno gucuumuinae "Opranmdeckass xumus u| 00ks/Denisova_Organichesk
BbICOKOMOueKysipHbie coequnenus” / O. H. [lenncona, E. B.|aya_khimiya_i_vysokomolek
Tapacenko, B. JI. ®ommubix; MunucrepctBo Hayku u|ulyarnie_soyedineniya 2020.
BBICIIEro oOpaszoBanus Poccuiickoit ®enepanun, ®I'BOY pdf
BO "lloBOmKCKMII TrOCyZapCTBEHHBIM TEXHOJIOTHYECKHM
yuusepcurer”. Momkap-Ona: IIT'TY, 2020. - 68 c¢. ISBN 978-
5-8158-2207-8. Dx3eMIuisapel: Bcero 35.

6. |l'enmppman, M. W. Heopranuueckass Xxumus [DJIEKTPOHHBII

pecypc] : ydebHOoe mocobue st By3oB / lembpman M.
N.,}Octparos B. I1.; FOctpatos B. I1. 3-¢ u3zn., crep. Cankr-
IlerepOypr: Jlans, 2025. - 528 ¢. ISBN 978-5-507-52362-7.

https://e.lanbook.com/book/4
48709




Ienppman, M. U. Xumus [DnekTpoHHBIN pecypc] : yaeOHUK
s By3oB / ['enbpman M. U.,FOctpartos B. I1.; FOctparos B.

https://e.lanbook.com/book/4

I1. 5-e m3xa., crep. Cankr-IletepOypr: Jlanb, 2025. - 476 c. 48712
ISBN 978-5-507-52360-3.
6.2. MaTtepuanbHO-TeXHHUYECKast 6a3a v MPOrpaMMHOE O0eCTIeUeHUE
NeNe | Ayauropuu st mpose- | IlepeuerHb oCHOBHOTO 000pyJOBaHUS [IporpammHuoe
/T | IeHUs YICOHBIX 3aHATHH, oOecrieuenne
CaMOCTOSITENILHOM pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 307 () Cron xumumdeckuit saboparopHsiii [ Microsoft Windows
1200%*1400*1500 (5), Cron|Enterprise, CrnpaBouHas
XUMHYCCKHUN C SIIMKAMH | TPaBOBast cucreMa
1200*600*900  (2),  Cron-moiika|"KoHcynpTaHT [Tmroc",
noiias (1), Illkad  BeITSDKHOM [Microsoft Office
naboparopubiii  1538*726*2100 (2),|Standard, Arent Dr.Web,
Hlxad U1 XuM.peakTuBoB|Komruiekt I'APAHT-
800*580*1810 (2), Kommiekt|Macrep, Microsoft
yueOHo#t Mebemnu (1) Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommnekt 10
JUI PELIeHHs OCHOBHBIX
M10JIb30BATEIbCKHUX 33124
2. 311 (1) Bempsimutens B-OITEJ[-12-65 Y XJI[Microsoft Windows
4 (1), Ipoekrop mynprumenuitHbiii|Enterprise, CnpaBouHas
Sanyo PLC- XD 2600 B komIulc|mpaBoBas cucrema
kperuienueM u kabenem (1), Cron|"Koncynbrant — Ilmoc",
XHUMHUYECKHH naboparopuslii [Microsoft Office
1200*1400*1500 (3), Cron-moiika|Standard, Arent Dr.Web,
neovinast (1), Ilkxad  BeITsOKHOM|KommuiekT I'APAHT-
nabopatopubiii  1538*726*2100 (2),|Macrep, Microsoft
HIxad binic: xuM.peakTuBoB|Access, Microsoft Visio
800*580*1810 (1), Kommekr|Professional,  Microsoft
yueOHoii medenu (1) Project Professional,

Microsoft Visual Studio
Enterprise, Kommnekt 1O
JUISL PEIIeHUsT OCHOBHBIX
10JIb30BATEIbCKUX 33]1a4

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, IITyOuHa YCBOEHHS ), PEAYCMOTPEHHOTO
paboueii mporpaMMoii;
- YMCHHUC wHU3JIaraTb MaTCpuajl (‘-ICTKOCTB, TpPaMOTHOCTb HM3JIOKCHUA MaATCpuajlia, TOYHOCTb H
MIOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMCHHC NIPUMCHATb TCOPCTUUCCKUC 3HAHUS ITPU PCHICHUHU ITPAKTHICCKUX SaHaHHﬁ.
[IIkana olleHNBaHUS MPECTaBlIeHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [xana
Kputepuu ornieHnBanus
9JIEMEHTOB OLICHUBAHHS
KOMIIETEHIIH
[Toporossilii OOyuaromumiics HWMeeT 3HAaHWS OCHOBHOTO MarepHana,|3auTeHo
YPOBEHb IPOSIBJISIET yYMEHHE JIOTMYHO €ro Hu3jaratb, HO MOMKET

AO0IYCKAaTb HCTOYHOCTH B N3JI0KCHUU mMarcpualjia,
HEAOCTAaTOYHO IIPpaBUJIBHBIC (bOpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUS B BBIITOJTHCHHUH ITPAKTHYCCKHUX 3aﬂaHHﬁ

7.1. Texylmiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb yCIEBAaEMOCTH OOecredyrBaeT OICHHMBAaHHE XOJla OCBOCHHUS JUCIUILIMHBI
(MOAyJIs1) M IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKOM KapTOW AMCUMIUIMHBL. [lOpsiioK COCTaBiIEHHS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHUBAHMWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBIIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHM, HAaBBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HaKOIMUTEIbHON cHUcTeMe B Oayuiax ycTaHaBliMBaeTcs mosioxkeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. llpoMexxyTouHask aTTecTalus 00y4Jaromuxcs
[TpomexyTouHas arTecTanys o0y4yaroUIMXcs HallpaBJieHa Ha OICHHUBAHHE PE3yIbTaTOB OOy4EeHHUS
10 JUCUUIUIMHE (MOJYJIIO) X IPOBOJUTCS C MCIIOJIb30BaHUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[Ipumeppl THHOBBIX KOHTPOJBHBIX 3aJaHui M3 0a3bl (OHJA OIEHOYHBIX CPEICTB IO
o0pa3oBaTeNbHON IpOrpaMMe.

1. TonbKO OCHOBHBIE OKCH/IBI TPEJCTABIICHBI B PSY ...
K20, FeO,

Zn0O, CuO, Na,0

MgO, Al;.03, CaO

Cr203, Zn0O, SO;

2. TonbKO KACITOTHBIE OKCU/IBI IIPEJCTABIIEHBI B PALY ...
Cl207, CO2, SO2

MgO, MnO, Al,O3

K20, BaO, SiO>

Ca0, P,0s

3. K am¢oTepHbIM OKCHaM OTHOCSTCS ...

ZnO u Al203

CO2 u P20Os



NO u ZnO

Al,O3 u CaO

4. ®opmyna runpodocdara KaabIus UMEET BUT ...
CaHPO4

Ca3(P0Oa4)2

Ca(H2P04)2

Ca(OH);

5. Kap6onat xanbiust CaCO3 (M3BECTHSIK) OTHOCHTCS K KJIAccCy ...
CpEJIHUX COJEr

KHCJIOT

OCHOBAaHMI

KHCJIBIX COJIEH

6.®opMyJia CEpHUCTON KMCIOTHI UMEET BUL ...
H2S03

H>S

H2S04

H2S203

7. DneMeHTOM, B arome KOTOpPOTO BAJICHTHBIC
KoH(HTypanuio 3523p?, ABIseTcs ...

Si
Ti
Mg
Ge

8.Uunclio BaJeHTHBIX SJICKTPOHOB B ATOMC 3JICMCHTA 4-ro nepuoaa VIA-prHHBI paBHO ...

6
4
2

9.Hucno BaJE€HTHBIX AJEKTPOHOB B aTOME XJIOpA PAaBHO ...

-
5

IJIEKTPOHBI

UMCIOT



1

10. HaunGomnpiielr BETUYUHON 3JIEKTPOOTPUIIATEILHOCTH 001a/1a€T aToM ...

Cl
Si

IIepedens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTECTAL[UN

10.

11.

12.

BOI'IpOCbI ANA NOAINOTOBKU K 3K3aMeHYy Mo XummMum

Knaccndpumkaumsa HeopraHunuyeckmx BewectB. Knaccupukauma m HOMeEHK/aTypa OKCUAOB,
OCHOBAaHUMN, KNCOT U CONelN.

OcHoBHble cBefeHMA O cTpoeHun atomoB. CoctaB aToMHbIX fAgep. M3otonsbl.
CoBpemMeHHOe MOHATME O XMMWYECKOM 31eMeHTe. Pa3melleHne 31eKTPOHOB B aTOMax.
KBaHTOBbIE uncna. HopmanbHoe 1 BO3by>XAeHHOe COCTOsSIHME aTOMOB.

MNMepuoanueckaa cuctema 3nemeHtoB [.V. MeHpeneesa. [llepuoguyeckoe m3MeHeHue
CBOWCTB XMMWYECKNX 31eMeHTOB. PasnyC aTOMOB, 3/1€KTPOOTPULATENbHOCTb, KUCIOTHO-
OCHOBHbIE U OKUCAUTENBHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA.

OCHOBbI XMMWYECKON TepPMOAMHAMUKK. DHTanbnus. TennoBble 3QdeKkTbl XUMMUYECKNX
peakumni. 3akoH lecca. TepMoxMMUUeckme pacyeTsl.

DHTPONUS N ee U3MEHEHME MpPU XMMUYeCKMX npoLleccax n ¢pa3osbix nepexogax. Il 3akoH
TepMoANHaMUKN. IHeprus M'mbbca n ee N3MEHEHME NPU XMMUYECKMX NpoLLeccax..

CKOpPOCTb XMMMYECKMX peakLui. [OMOreHHble U reTeporeHHble CUCTeMbl. 3aBUCMMOCTb
CKOPOCTW peakuMi OT KOHLEHTpaLUuW pearvpyrowmnx BeLecTB. 3akoH AeNcTBMS Macc.
KoHcTaHTa CKOpOCTU XMMUYECKOM peakLuu.

3aBMCUMOCTb CKOPOCTM peakumin oT Temnepatypbl. [MpaBuno BaHnT-Todda. SHeprus
aKTMBaLUW.

Katanutnueckme cuctembl. MexaHu3m  AeWCTBMA  KaTainM3aTopoB. [OMOreHHbIN ¥
reTeporeHHbI KaTanus.

O6paTI/IMbIe XMMUn4yeckmne peakumn. Xumunyeckoe paBHOBECME B TOMOr€HHbIX CMCTEMaX.

OcHoBHble pakTOpbl, ONpeaenaroLe HarnpaBieHe peakuin 1 XMMn4yeckoe paBHOBeCHe.
MpuHumnn Jle WaTtense.

ObLwme NOHATUA O pacTBOpax M AUCTEPCHBIX cncTemax. MNpouecc obpasoBaHnA PacTBOPOB.
PactBoprMocTb. Cnocobbl BbipaxeHWs cocTaBa pacTBOPOB.

CBOWCTBa PacTBOPOB He3nekTpoanuToB. OCMOTMUYECKOE AaBfeHue pacTBOpoOB. [laBieHue



13.

14.

15.

16.

17.

18.

19.

20.

10.

11.

12.

napa pacTBOpOB. 3amep3aHue 1 K1MeHne pacTBOPOB.

dnekTponautuyeckas auccoumaumsa. CreneHb auccoumaumn. CunbHble wn cnabble
anekTponnTbl. CBOMCTBA PacTBOPOB 31EKTPONTOB.

PaBHOBecne B pactBopax cnabbix anektponautoB. KoHcTaHTa amccoumauunn. ®dakTopsl,
BAUAIOLLME HA KOHCTaHTY AUccoumaumn. 3akoH pa3baBieHus.

DneKkTpoauTUYeckas auccoumaums Bogbl. VloHHoe npousBeaeHne Boabl. BogopogHbil
nokasatesb. KNCNIOTHO-OCHOBHbIE MHAMKATOPLI. PacueT pH pacTBOPOB CU/IbHBIX U CNabbix
KNCNOT N OCHOBAHWMN.

fmaponns coner. TUnNMUHble cayyau rugponmsa. CMelleHre paBHOBECUMS B MnpoLeccax
rmaponunsa.

OKMCANTENIBHO-BOCCTAHOBUTESIbHbIE peakumn. CTeneHb OKUCIeHMS. [TpoLeccbl OKUCAeH s
n BOCCTaHoB/eHMA. OKUCAUTENN U BOCCTaHOBUTENN. MeToA 31eKTpOHHOro HanaHca Kak
Cnocob paccTtaHoBKM KOIQDULIMEHTOB B YPABHEHUAX OKUCANTENbHO-BOCCTAHOBUTE/IbHBIX
peakuumii. CocTaBieHWe ypaBHEHWN.

MoHATMEe 06 3NeKTPOAHbIX MOTEeHLManax, MexaHu3M WX BO3HWUKHOBEHMWS Ha rpaHuue
pasgena metann—pactBop. CTaHAApPTHbI BOAOPOAHbIA 3N1E€KTPOA U BOAOPOAHAsA LUKana
MOTEHLMaNOoB.

XvMuyeckme  WUCTOYHWMKM  TOKa:  rafbBaHW4YecKMe  3JeMEeHTbl,  aKKyMyAsTopbl.
DNeKTPOABUXYLLAsA CUNa N ee N3MepeHMe.

Koppo3usa metannoB. MeToAbl 3aLLnTbl MeTaa0B OT KOPPO3UMW.
Bonpocbl AnA NOATrOTOBKM K 3a4eTy No XMMuu

MpeameT opraHNYecKkom XMMnn. Teopusa CTPOEHUA OPraHUYECKUX MOEKY.

Fomonorunyeckue paabl u nsomepua. Bugbl nsomepun.

Knaccudumkaumam HomeHKNaTypa OpraHNYeCcKUX COeaUHEHUN.

Knaccudumkauma opraHM4eckux peakLmi.

O61LLan XxapaKTePUCTUKA, OCOBEHHOCTU CTPOEHUA, GU3NYECKME CBOMCTBA NPeaebHbIX
yrnesoA0poaos.

XMMMYecKkne cBOMCTBA npeaesibHbixX yrnesogoponos. raﬂOFEHOI'IPOI/BBOAHbIe n
HUTpocoeanHeHUA.

MeToapl nosiy4eHunA npeaesibHbiX yrnesogoponos.
O6LIJ,aFi XapaKTePUCTUKa UMNKNO0aIKaHOB.

O6LIJ,aﬂ XapaKTepUnCTunkKa, ocobeHHOCTH CTpoeHuAa, CI)MBM‘-IGCKMG CBOMCTBA HenpeaenbHbIX
yrnesogoponos.

XMMUYecKune CBOMCTBA HenpeaebHbIX Yr1eBoA0p0A0B.
MeToApbl NoAy4eHUsa HenpeaebHbIX Yr1eBoaopoaos. [prumeHeHWe yrneso40poa0s.

OcobeHHocTH CTPOEHNA apoOMaTn4eCKMX yrnesoaoponos, nsomepma, HOMeHKNATypa.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Knaccuoukaums apomaTUyeckux yrnesoaopoaos. MNpasuao Xiokkens.
MpaBuaa opueHTaumMm, peakumm 3ameLleHuns no 6eH301bHOMY KOJbLLy.

XMMMyeckne cBOMCTBA dpoOMaTUHECKNX yrnesogoponos.

anpO,ﬂ,Hble UCTOYHUKN N METOAbl NONYHYEHNA aPOMATUHECKUX YINeEBOOOPOO0B.

06uan xapaKTepUCTUKa KMCI0POACOAEPHKALLNX OPraHUYEeCKMX COeAMHEHNIN U CUPTOB.

Xrmmyeckne 1 dp1smyeckme cBOMCTBA CNUPTOB.

MHOroaToMHble CnUpPTbl, UX 0COHBEHHOCTMU.

MeTozabl NoNy4YeHUs CNMPTOB U NPUMEHEHME.

O6Lan xapaKTepuUCTUKa M KnaccnuduKkauma G¢eHonos.
Xumunueckne, pusmnyeckme CBOMCTBA U MeTOAbI NOyYeHNA GeHONoB.
O6wWan xapaKTepmncTnKa KapboHWIbHbIX COeAUHEHNN.
XrMunyeckmne cBoicTBa KapObOHUIbHbBIX COeANHEHUN.

MeTozbl NOAyYEHUs U MPUMEHEHME KapPOOHUNBbHbIX COeANHEHWA.
KapboHOBble KUCNOTbI, UX KNaccuduKaums.

XMmmyeckmne cBomncTBa KapbOHOBbIX KMCAOT.

MeTozbl nofy4yeHns KapboHOBbIX KUCNOT.

CnoskHble adupbl, XKMpbl.

KapboHOBblE KUCNOTbI U UX MPOU3BOAHbIE, MPUMEHEHME,

BbicokomonekynapHble coeguHeHusa. Moanmepsl.



