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Pabouas mporpamma cocrtaBieHa ¢ ydyérom TpeOoBaHuii denepasbHOTO TOCYJApCTBEHHOTO
oOpazoBarenbHOoro cranmapra (mpuka3 Ne 1170 ot 20.10.2015) mo nanpaBnenuto moarotosku 15.03.02
TexHonoruyeckre MamMHbL ¥ oOopymoBanue s npoduius «llumieBas HMHXKEHEPHs MaJbIx
IPEANPUITHI Ha OCHOBAaHUHW y4eOHBIX IJIaHOB Habopa oOy4varoruxcs 2021 rona.

Pa3pabotunk nporpaMmsl:

JloeHt T.T. 3uHkuuena
JloueHT E.E. Crapony0en
COI'TACOBAHO

Pabouas mporpamma paccMoTpeHa u onoOpeHa Ha 3acenaHud HeopraHudeckobl XMMUU WMEHU
npodeccopa H.C. AxmeroBa, mporokoi ot 21.05.2021 r. Ne 6.
3asenyromuii kadpenpoit  Cocrnacosano A.M. Ky3Hernon

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa

1. Ileau ocBOEHMS AU CHUTIIHHBI

LleassMu OCBOCHUS JUCHUILINHEI « XUMUS ABIISIOTCS:
a) GopmupoBanue GPyHIAMEHTATLHOW CUCTEMBI XUMHUYECKUX 3HAHUH O B3AaUMOCBSI3H MEXTY CTPOCHHEM
BEIIIECTBA U €70 XUMHUUYECKUMH CBOMCTBAMHU,
0) oOydeHune criocod6aM MPUMEHEHHSI KBAHTOBO-MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOAMHAMHYECKUX H
KHMHETUYCCKUX MPEACTABICHUMN 111 OOBSICHEHHS U IIPEICKa3aHMsI OCHOBHBIX 3aKOHOMEPHOCTEH
MPOTEKAHUS XUMHYCCKHUX PEaKIIHd,
B) PaCKpBITHE CYIIHOCTH MPOLIECCOB, MPOUCXOIAIINX B X0JI€ XUMUUYECKHUX MIPE-BPAIICHHUI BEIECTB
) GOpMHPOBAHKE ITOHSITHS O CBSA3H CBOMCTB XMMUYCCKUX BEIIECTB M MX BIMSHUS HA OKPYKAIOIIYIO
Cpeny U 4eTOBeKa;
1) pa3BUTHE UHTEIUICKTYaTbHBIX BO3MOXKHOCTEH U CTHJISL MBIIIUICHUS CTYJICH-TOB Yepe3 IEMOHCTPAIUIO
POJNU XMMUHY B IO3HAHHUH 3aKOHOB MIPUPOJIBI U MaTEPUATIbHOM KU3HU OOIIECTBA, B PELUICHUH II100aIbHBIX
po0JIeM YelIOBeUeCTBA: KYJIbTYPbhI, HAYKH, UCTOPUH, O0YCIIOBICHHOCTH PA3BUTHS XUMHUICCKOW HAYKU
MOTPEOHOCTSMU MPOU3BOCTBA U OBITA.

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOTrpaMMbl

Hucnunnuna «Xumus» oTHOcUTCs K 0a3zoBoit yactu OOIl u dopmupyer y oOydaronuxcsi mo
npodpunto  «[lumeBas HHXKEHEpUS MalbIX MNPEANpUATUN» HAOOp 3HAHWN, YMEHWI, HABBIKOB H
KOMIIETECHITUH.

Jljis ycnemHoro 0CBOeHUs AUCHUIUIMHBI «XUMHsD» 00ydaroluiics 0 HalpaBJIeHUIO MOATOTOBKU
15.03.02 «TexHosornyeckue MalImHbl 1 000pyAOBaHNE» JOHKEH OCBOUTH MaTepHall MPeIIeCTBYOUINX
JUCIUIUINH:

1. ®usnka ( MKOJBHBIN KypC )
2. Xumus ( IIKOJBHBIN KypC )

Juctunimza «XuMus» SBISETCS NMPEALIeCTBYIONIEH U HeoOXoauMma AJisl yCIEUTHOTO OCBOCHMUS

MOCJIEAYIOIUX TUCLHUIUINH:

1. MarepuanoBeneHue

2. IIpoueccsl U anmapaThl TUILEBBIX POU3BOCTB
3. Dkonorus

3. Komnerennuu odyuarwmierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCIIATITHHBI

OIIK-1 cnoco0HOCTHIO K MPHOOPETEHHIO ¢ 00JIbIIO0 CTENEeHbI0 CAMOCTOSITEILHOCTH HOBBIX 3HAHUI €
HCIO0JIb30BAHHEM COBPEMEHHBIX 00pa30BaTeIbHBIX H HHPOPMALMOHHBIX TEXHOJIOT Uil

ITK-1 cnoco0HOCTBIO K CUCTEMATUYCCKOMY U3YUYCHUIO Hay‘lHO-TeXHPl‘leCKOﬁ m{d)opMamm, OTCYECCTBCHHOI'0 U



3apy0esKHOr0 ONbITA N0 COOTBETCTBYIOIIEMY MPOQUIII0 NOATOTOBKH
IIK-2 yMeHHEM MOJIeIMPOBATH TeXHUYECKHE 00BHEKTHI H TEXHOJIOTHYeCKHE TPOLECCHI ¢ HCIMOJIb30BaHHEM
CTAHJAPTHBIX NAKETOB U CPEICTB ABTOMATH3HPOBAHHOIO MPOEKTHPOBAHMS, TOTOBHOCTHIO IPOBOAUTH

IKCICPUMEHTDI MO 3aITaHHBIM METOJUKAaM C 06p360TKOﬁ H AaHAJIU30M pe3yJabTaToB

B pe3yJbTaTe 0CBOCHUSA TUCHUIIJINHBI oﬁyqalonmi/icsl HOJKECH

3HaThb:

OCHOBHBIEC 3aKOHOMEPHOCTH MTPOTEKAHUS XMMUYECKUX TPOIIECCOB;

OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTMHEHUH U UX OCHOBHBIX CBOMCTB;

OCHOBHBIE XMMHYECKHE 3aKOHBI;

YMmerh:

HaxXOJIUTh PEHICHUS TCOPETUUCCKUX U MPAKTUUCCKUX TUIIOBBIX U CUCTEMHBIX 3a/a4, CBSI3aHHBIX C
po¢eCCHOHAIBHON JEATEIBHOCTHIO;

OIICHUBATh BO3MOKHOCTD U YCIIOBUS MPOTEKAHUSI XUMUYECKHUX MTPOIIECCOB;

ONPENIETATh TEPMOIUHAMUYECKHE XaPAKTEPUCTUKN XUMHUECKUX PEAKIMI 1 KOHCTAaHThl paBHOBECHS,
MIPUMEHSATh OCHOBHBIC XUMUYECKHE 3aKOHBI, TEPMOAMHAMUYCCKHE CITPABOYHBIC JJAHHBIC U
KOJIMYCCTBEHHBIC COOTHOIIICHUSI HEOPTAHMYECKOW XUMHUH VIS PEIICHUs MPOPECCUOHAIBHBIX 3a/1a4,
UCIIOJIB3YS COBpEMEHHBIC 00pa30oBaTelibHbIC U HH(OPMAIMOHHBIC TEXHOJIOTHH;

Baagern:

HAaBBIKAMU BBINOJIHEHUS OCHOBHBIX XMMUYECKUX OIEpaluii;

HaBBIKAMU O0pAIEHUS C XUMHUYECKHM BEIIECTBOM C COOJIOICHHEM MPaBUJI TEXHUKH 0€30MacHOCTH;
HaBBIKaMH O()OPMIIEHUS OTUETA IO TIOYYeHHON WH(OpMAIMHK, B TOM YHCIIE OTYETa 0 JTA00PATOPHBIM
pabotam

HABBIKAMU CAMOCTOSITENTFHOU PaboThI ¢ pa3NuYHBIMU HHGOPMAITMOHHBIMU HCTOYHUKAMHU (Ha
OyMa)XHBIX ¥ DJICKTPOHHBIX HOCUTEIAX, B TOM YHCIe, cpenbl Internet) s moucka cBeaeHuit 00
OT/IENbHBIX OTMPEACIICHUSIX, TOHATUAX U TEPMUHAX JJISI OOBSICHEHUS UX TIPUMEHEHHS B TPAKTUUECKHUX

CUTyalusIX;

4. CTPYKTYpa M cojiep:KaHue TUCIHUIIHHbI
OO6mas TpyA0EMKOCTh TUCIIUIUIMHBI COCTABIISIET 3 3aueTHbIe enuHUIBI, 108 Jacos.

Bunp! yue6HO# paboThI (B 9acax) O1eHOYHbIE
CpeacTBa s
Ne Pasnen Ceme- [IpakTnueckue Jlabopa- HTI;iBeH:g/II/IH
n/n JUCLUILIAHBI cTp Jlekuus p p KCP CPC ym
3aHATHSA TOpHBIE TIPOMEXKY-
TOYHOH
aTTeCTalluu
1 2 3 4 5 6 7 8 9
1 Crpoenue 1 2 7 KonTtponbHas
BEIlleCTBa pabora
Hroro no 1 2 7
ceMecTpy
1 Crtpoenue 2 2 1 o5 KonTpoabsHas
BEIECTBA pabota
Tepmoannamuka
2. | v xumH4ecKoe 2 2 1 30
paBHOBeCHE




Bubr yaeOHo# paboThI (B Hacax) OrneHoYHbIe
CpencTBa s
Ne Paznen Ceme- n TaGopa- TPOBCACHILE
/T JUCLUILIMHBI CTp Jlexuus PARTIICCKHIC abopa KCP CPC TEKYIIEH H
3aHATHUAL TOpHBIE TIPOMEKY-
TOYHOH
aTTecTalu
1 2 3 4 5 6 7 8 9
XuMuueckuu KouTtponbHas
3 | mpouece 2 5 2 30 pabora;
JlaGopaTtopHas
pabora
Hroro mo 3auer,
2 2 4 4 85 KonTponbHas
cemecTpy
padorta
5. Conep:kaHue JeKIMOHHBIX 3aHATHH M0 TeMaM
dopmupye
Ne MBI
Paznen nucuuniauHbl Yacel Tema JeKIIMOHHOTO 3aHATHUS
n/m KOMIIETEHI]
uu
1 2 3 4 5
1. | Ctpoenue BemecTBa 2 Crpoenue aTroma u nepuoandeckue cBoiictea | OITK-1
IK-1
I1K-2
2. | TepmoauHAMUKaA U XUMHYECKOE 2 Tepmoaunamuka u xuMudeckoe pasHoBecue | OITK-1
paBHOBecHUe IK-1
IK-2
BCET'O 4
6. CoaepskaHue MPaKTHYECKUX/CEMHUHAPCKUX 3aHATHIA
[TpoBeneHne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YUEOHBIM IJIAHOM
7. CoaepsxaHue JIaOOPATOPHBIX 3aHATHI
®dopmupye
Ne Mble
Pas3nen nucHUILINHBL Yacsl Tema 3anaTus
/i KOMIIETEHIT
uu
1 2 3 4 6
1. | CrpocHue BemecTBa 2 OmnrcaHue CTPOCHHS MOJICKYJ C OIIK-1
HCTIOJIb30BAaHUEM TEOPHH BaJICHTHBIX [K-1
cBsizei MK-2
2. | Xummaeckuii mporecc 2 XHUMHUYECKUE PEAKIIMH C yYACTHEM OIIK-1
COEeIMHEHNIA §-, P-, d-271EMEHTOB TIK-1
T1K-2
BCET'O 4
8. CamocrosiTesqibHast padoTa
dopmupye
No TeMbl, BHIHOCUMBbIE Ha Yac ®opma CPC MbI€
n/n CaMOCTOSTENBLHYIO padoTy KOMITETEHI]
uu
1 2 3 4 5
1. | Crpoenue BemecTBa 7 popaboTKa JIEKIIMOHHOTO MaTepHaa OIIK-1
IK-1
I1K-2
2. | CtpocHHE aTOMOB U MOJICKYJT 25 MOAITOTOBKA K KOHTPOJBHOU paboTe OIIK-1
[K-1
IK-2
3. | TepmoauHAMUYECKHE pACUECTHI: 20 MMOJrOTOBKA K KOHTPOJIBHOM pabdore, OIIK-1
OCHOBHEBIE TTOHATHS M PACUETHI popaboTKa JIEKIIMOHHOTO MaTepHaja I1K-1




dopmupye
Ne TeMmbl, BRIHOCUMBIC Ha Yackr ®opma CPC MEIC
/11 CaMOCTOSITENbHYIO PaboTy KOMITETEHI]
uu
1 2 3 4 5
TEPMOJIMHAMHUYECKHUX IapaMeTPOB I1K-2
4. | Xumm4aeckoe paBHOBECHE 10 MTOJITOTOBKA K KOHTPOJIBHOI1 padore, OIIK-1
MpOopabdOTKa TEOPETHIECKOTO MaTepHaa IK-1
I1K-2
5. | Peakmuu 6e3 n3MeHeHHS CTeTeHei 15 odopmIieHre 0TIETOB, IOATOTOBKA K OIIK-1
OKHCIJICHUS KOHTPOJILHOH paboTe, MoIroToBKa K IK-1
nabopaTopHoii pabote, mpopadoTka IK-2
TEOPETHYECKOro MaTepuaja
6. | OkucIUTENEHO-BOCCTAHOBUTEIBHBIE 15 odopmileHre 0TYETOB, MOJrOTOBKA K OIIK-1
peakuuu KOHTPOJILHOH paboTe, MoJroToBKa K IK-1
nabopaTopHoii pabote, mpopadoTka IK-2
TEOPETUYECKOI0 MaTepHaia
BCET'O 92
8.1. KoHTpoJIb caMOCTOSITEIbHOM PadoThI
Ne TeMbl, BEIHOCUMBIE Ha Yack! dopma KCP dopmupyemsle
n/n CaMOCTOSITEIIBHYIO padoTy KOMIETCHIIUH
1 2 3 4 5
1. | CtpoeHne aTOMOB M MOJICKYJT 1 MpOBEpKa KOHTPOJIBHOI paboTHI OIIK-1
IK-1
IK-2
2. | TepMmomuHAMUKa 1 XUMHIECKOE 1 MpOBepKa KOHTPOJIBHOI paboTHI OIIK-1
paBHOBecHe IK-1
IK-2
3. | Xummueckuii mporiecc 2 pueM JIabopaTopHOI paboTHI, OIIK-1
MIpOBEpKa KOHTPOJIBHOI paboTHI IK-1
IK-2
BCEI'O 4

9. Ucnosib30BaHMe PEHTUHIOBOI CHCTEMbI OLIEHKHU 3HAHU I

[Ipu oIeHKE pe3yNbTaTOB [EATEIbHOCTH OOYYArOIIMXCS B paMKax JUCHUIUIMHBI «XUMHS»
UCIOJIb3YeTCSl PEUTHHIroBas cucreMa. MakcuMaabHOE M MHHHMAaJIbHOE KOJMYECTBO OajioB IO
pa3IMYHBIM BHUJaM y4eOHOU paboTsl onucaHo B «llomoxkeHnn o OanibHO-PEUTHHTOBOM CHCTEME OIICHKU
3HaHWH CTYJEHTOB U o0ecreueHus kauecTBa yueoHoro nporeccay GI'bOY BO KHUTY.

PeliTunroBas oneHka (GpopmupyeTrcs Ha OCHOBAaHHH TEKYIIETO U MPOMEKYTOYHOT'O KOHTPOJsS. 3a
KOHTPOJIbHBIC TOYKH CTYACHT MOXKET MOJYYUTh MUHHUMAJIBHOC U MaAKCUMAJIBHOC KOJIMYCCTBO OayIoB (CM.
TabIuUILy).

OueHOYHBIE CPEICTBA KoJa-Bo MuH.0a/1110B Makc.0a/1110B
2-ii cemecTp
KonrposbHas pabora 1 55 90
Jlaboparopnas pabota 1 5 10
HTtoro 60 100

10. OueHouyHbIe CpeacTBA IS TEKYLIEro KOHTPOJISI YCHEBAEMOCTH, IPOMEKYTOYHOM
aTTecTalliiy 110 UTOIaM OCBOCHHS 1M CIHMIIJIMHbI
OneHouHbIe CpencTBa JUIsl MPOBEACHMSI TEKYIIEro KOHTPOJIS YCIEBAaeMOCTH, IMPOMEKYTOUYHOM
aTTeCTallid M MTOTOBOW aTTECTAllMM pa3padaThIBalOTCA COTJIACHO MOJIOKEHHI0 0 POHJaxX OLIEHOYHBIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpaMMbl U OQOPMIISIFOTCS OTAEIbHBIM
JIOKYMEHTOM.

11. UudopmannonHo-MeTOoAUYECKOE 00ecTiedeHre JUCIUIIMHBI

11.1. OcHoBHasi IMTEpPaTYypa
[Ipy wu3ydyeHUM JUCHUIUIMHBI «XHUMHS» B KadeCTBE OCHOBHBIX HCTOYHHUKOB HH(OpMAINH
PEKOMEHAYETCS UCIIOJIB30BATh CIEAYIOUIYIO JUTEPATYPY:
\ OcCHOBHbIE HCTOYHUKH HHpOpMaNuU

KosmmuecTBo 3K3eMILIsIpOB |




H. C. Axmeros, M. K. A3uzosa, JI. . bagpiruna,
JlaGopaTopHbIe M1 CEMHUHAPCKUE 3aHITHS TI0 0OIIIeH
Y HEOPTraHUYECKOU XUMUU [ DJIEKTPOHHBINA pecypc]|
: Cankr-IlerepOypr : Jlans, 2021

https://e.lanbook.com/book/168686
Pexxum noctyna: mo nognucke KHUTY

H. C. AxmeroB, O01iast 1 HeOpraHu4ecKask XUMHUS
[DnexTpoHHbI pecypc] yueOHHK AJis BY30B:
Cankr-IletepOypr : Jlans, 2021

https://e.lanbook.com/book/153910
Pexxum nocryna: no noanmucke KHUTY

H. B. Koposun, B. K. Kambiiosa, H. B.
MscuaukoBa [u ap.], O6mas xumus. Teopus u
3aa4n [ DNEKTPOHHBIN pecypc]| yueOHoe mocoone
st By30B: Cankt-IlerepOypr : Jlans, 2020

https://e.lanbook.com/book/145839
Pexxum noctyna: o nognucke KHUTY

11.2. JomoaHuTeIbHAS JIUTEPATYpPa

B kauectBe JOIIOJIHHUTCIIbHBIX HCTOYHUKOB I/IHCI)OpMaI_II/II/I PECKOMCHAYCTCA  HUCIIOJIB30BATh

CJIEYIOIYIO JIUTEPATypPy:

I[OHO.]'[HI/ITCJIBHI)IC HCTOYHHUKH I/IH(])OpMaIIHH

KoimuecTBo 3K3eMILISIPOB

O. . Mamwouesa, T. I1. [lerposa, T. T. 3unkuyeBa
[v ap.], OOmIas ¥ HeOpraHUYECKAsT XUMHUSI
[DnexkTpoHHBI pecypc] Y4ueOHo-MeToanuecKoe
nocobue: Kazanp : Kazanckuii HallnOHaIbHBIH
HCCIIEIOBATEIILCKHI TEXHOJIOTHYSCKUI
yHHUBepcureT, 2013

http://www.iprbookshop.ru/63681.html
Pexxum noctyna: no noanucke KHUTY

H.II. Mudraxosa, T.I1. [Terpora, Ob6mas u

Kazans : U3n-s0 KHUTY, 2018

HeopraHmyeckas Xumus [ YueOHuk| yued. mocooue:

111 sk3. YHUIL] ®I'BOY BO «KHUTY»

11.3. D1eKTpOHHBbIC HCTOYHMKHN HH(pOpMALNH

IIpy wu3y4eHUM JAUCHMIUIMHBI «XHUMHUSI»

HCTOYHHUKOB I/IHq)OpMaI_II/II/IZ

01N N B~ WM =

YHUI
Co2nacoeéano

MPETyCMOTPEHO HCMOJIb30BAaHUE  BJIEKTPOHHBIX

. Onextponnsiii katanor YHUL] KHUTY: Pexxum gocrymna: http://ruslan.kstu.ru/

. OBC «Jlanb»:Pexum gocryna: https://e.lanbook.com

. ObpasosarenbHas matpopma «tOpaiit»: Pexxum nocryna: https://urait.ru/

. OBC «Znanium.comy: Pexxum noctyna: http://znanium.com/

. OBC YuuBepcurerckas 6ubnuoreka onnaiin: Pexum nocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum nocryma: http://www.iprbookshop.ru/

. OBC BOOK .ru : Pexum nocryna: https://www.book.ru/

. Hayunas snextponnas 6ubnuoreka https://elibrary.ru/

11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3el janHEIX

Scopus JlocTym cBOOOIHBIN: WWW.SCOpUS.cOm

Web of Science octyn cBoboaHbIN: apps.webofknowledge.com

[TpodeccrnonanbHbie 6a3bl TaHHBIX:

1. HannoHanpHBINH MHCTUTYT CTAHIAPTOB M TeXHONMOruu?. — Jloctyn cBoOoaHbIH: https://www.nist.gov/
2. Xypuans! mo xumuu — Jloctyn cBoboubIi: http://www.abc.chemistry.bsu.by/free-journals/j.html



3. LenTp nanHbx GOTOSAEPHBIX IKCIIEPUMEHTOB. PesiimonHbIe 0a3bl TaHHBIX IO AaTOMHBIM SIIpaM |
snepubIM peakiusaM (JIASJ] ODTIBAA) — Hoctyn cBoboaubI: http://cdfe.sinp.msu.ru/

WNudopmanoHHble ClIpaBOYHbIE CHCTEMBbI

CnpaBouno-npaBoBas cuctema «['’APAHT» Jloctyn cBoOO1HBIN: www.garant.ru
CrpaBouno-mipaBoBas cucrema «Koncynsrantllnroc» Jloctyn cBoOoaHbIi: www.consultant.ru

12. MaTepI/IaﬂLHO-TeXHI/I‘ICCKOC odecrneuyeHue AUCHHUILIIMHBI

JInneHn3upoBaHHOE IPOrpaMMHOE 0OecIieueHre U CBOOOIHO PAacIIpOCTpaHsIeMOe IPOrpaMMHOE
o0ecrieueHre, NCIONIb3yeMOe B YI€OHOM ITPOIIECCe MPU OCBOSHUU JAUCIUIUIMHBI « XUMUS»:

Odwucnsie u aenoseie nporpammbl: ABBY'Y FineReader 9.0 npod;
OducHsie u genossie mporpammer: MS Office 2007 Russian;

Oducnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
OducHble u aenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoknot Notepad

Sunekc bpaysep

1O mst kommekTuBHON padoTel Microsoft Teams
Xumus 8-11 knacc. Bupryanbnas naboparopus
VY4eOHble ayAUTOPUU I TPOBEACHUS YIEOHBIX 3aHITHIA:

a) JlekunoHHsle ayauTopus, paccuntanHas 200 CTyZAeHTOB, OCHAILICHHAs PE3eHTALlMOHHOM TeXHUKOM
(3KxpaH, HOYTOYK), UMEIOTCSI KOMITJIEKT 3JIEKTPOHHBIX MTPE3EHTALMI U HaTJIsJHbIE TOCOOUS:

1. O6pa3ipl anMasoB (CTpasbl).

2. Yroms.

3. I'pacur.

4. Xmop.

5. bpom.

6. Mo,

7. Kpemuuii.

8. Cepa.

9. Kpucraii ropHoro xpycraiis.

10. O6pa3zen 3anasuHoro SO3.

11. Oneym.

12. O6pa3uer metasoB Na, K, Mg, Al, Sb, Pb, Sn.
13. O6pa3siibl MeTamioB d-3JIeMeHTOB.

14. O6ecdhochoperHast KOCTb.

15. O6pasiibl cTeKod.

16. Haceimennsiit pactsop Pbl2.

17. Obpazen THX0OKeaHCKOW KOHKperuu (Mn).
18. Kpucramn CuSO4.

19. IlocepeOpsinas kosba.

20. Kpucramn Guxpomara aMMOHHS.

21. Kpucramn KBacIos.

22. Obpa31bl MUHEPAJIOB.

23. [InaTuHOBas ceTKa.

Mogaenu mapocTepKHEBbIE:

1. Monens BeH2 (nmunetinas).

2. Mogaens BF3 (Tpeyronbshas).

3. Mogens CH4 (Terpasap).



4. Monens NH3 (terpasap).

5. Mogens H20 (teTpasmp).

6. Mogens PCI15 (TpuronanbsHas Ounupamusa).
7. Mopenb CIF3 (T-0o0pa3Has).

8. Moaenb SF6 (oxTasap).

9. Mogens IF5 (kBampaTHas nmupamMuia).

10. Mogens IF7 (meHTaronansHas OumupamMuaa).
11. Monemns P4.

12. Mogens rpadwura.

13. Mogaens anmMasa.

14. Mogenb cepsl (3Ur3arooopasHasi).

15. Monensb cepsl (KOpoHa).

16. Mopnens SiO2.

17. Pemmierka NaCl.

18. Pemmrerka NaCl (ruioTHast yrakoBka).

19. O6GBeMHOIICHTPUPOBAHHAS PEIICTKA.

20. O6beMHOIICHTpUPOBaHHAS (TIOTHAS YITAKOBKA).
21. I'panenieHTpUpOBaHHas pelIeTKa.

22. I'paHenieHTpupOBaHHas (IIJIOTHAs YIIaKOBKA).
23. I'ekcaroHajibHas penieTka.

24. I'excaronasnbHas (IJIOTHAsS YIIaKOBKA).

25. Mopaenb OOpHHUTpHUIA.

26. Mopenb ypaHa.

27. Mopenb S opourany.

28. Mopenb Px opOurany.

29. Mopenb dz2 opOurtany.

30. Monenb dx2 —y2 opOuTam.

31. Mogens dxy opOuTanu.

32. Mopenb CTpyKTYypHI JbJa.

33. Mognenb ceneHa.

34. Monens Temypa.

35. bopo3oH.

36. Monenb Topwusl.

37. Mogens BropuuTta ( ZnS).

[Tpubopsr:

. Anmmapar Kumnma.

. [IpuGop mis snexrponuza H20.

. ITpubop Mapa.

. Ceersiuecs TpyOKHM ¢ MHEPTHBIMH Fa3aMHU.

. Karonnsie myuu (6abouka).

. [Ipubop mus snexrponusa NaCl.

. Tepmockor.

. [anpBaHWYECKUH AIIEMEHT.

9. YcranoBka st nuddy3un Bogopoa uepes3 MOPUCTHIN CTaKaH.
10. CriupToBKa.

11. IlpoToH.

12. BeIIpsAIMATEB.

13. JlaTep g nporoHa.

14. Becsl.

15. Habop pa3HoBecoB.

16. Craiige! s nporoHa no teme "lIlepuonnueckas cucrema', "Ctpoenue aroma'.
Tabmump:

[Tepuonuueckas cucrema snemenToB 1.1 Menneneena.
CBoiicTBa NPOCTHIX BEILIECTB:

1. IINOTHOCTH MPOCTHIX BEILIECTB.

2. Temneparypa IUIaBIeHUs TPOCTHIX BEIIECTB.
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3. CrangapTHas SHTPONHUS IPOCTHIX BEIIECTB.

4. CranapTHbIE 3JEKTPOAHBIE TOTEHIIUANBI POCTHIX BELIECTB B BOJHOM PacTBOpE.

5. CranaapTHble 3JIeKTpoAaHbIe noTeHranbl E0298 HEKOTOPhIX OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX
CHCTEM B BOAHBIX pacCTBOpax.

6. Crannaptabie n300apHblie moTeHuansl ?7G0298 0O6pazoBaHUS HEKOTOPHIX BEIIECTB.

0) s mpoBeneHus 1abopaTOPHBIX padOT UCTIOIB3YIOTCS 4 mabopatopun obmiel miomaabio 400 KB.
METpPOB, OCHAIICHHBIE MKa(paMH BBITSKHOW BEHTUISIIIH, CYITIIBHBIMU TI€YaMU, BOJOCTPYHHBIMH
HACOCaMH, 3JICKTPOHHBIMH U TEXHOXUMHUYECKHMH BECaMH, KalopuMeTpamu, pH-mMeTpamu u T.11.

B) JIBa nucruieitHbIx kiacca ([-217, 222a), ucronb3yemsbie 711 TPOBEACHHS KOHTPOJIS pabOThI CTYACHTOB
¥ CaMOCTOSITeNTbHOM paboThl, ocHameHsl 20 kommnbioTepamu AMD PhenomlIx4 955/4Gb/500Gb/Benq
19.5 ¢ BO3MOKHOCTBIO OJKITIOYEHHS K ceTU «IHTepHEeT», KOTOpble 00eCIeueHbl JOCTYIIOM B
3JIEKTPOHHYIO HHpopMannonnyio cpeny KHUTY;

JluneH3upoBaHHOE MPOrpaMMHOE OOecrieueHrne U CBOOOTHO PacpOCTpaHsIEMOe TPOrPaMMHOE
o0ecrieyeHre, UCIob3yeMoe B yUeOHOM MpoLiecce

1. Onepaunonnas cucrema OpenSUSE

2. bpaysep Firefox mis nocryna B UKC KHUTY MOODLE u k 06pa3oBaTeibHBIM pecypcam B CETH
WHTEPHET.

3. OducHsriii maker LibreOffice

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KosnyecTBo 4acoB 3aHATHH, MPOBOAMMBIX B MHTEPAKTHBHBIX (JOpMax B y4eOHOM Ipoliecce IO
JTUCLUILINHE «XUMUS» COCTAaBIISET 4 4.

B mponecce ocBoeHMS MUCUUILIMHBI «XUMHS» HCIHOJIb3YIOTCS CIEAYIOLIMEe 00pa3oBaTelbHbIe
TEXHOJIOTHU:
-MHdopMaOHHBIE TEXHOIOTUU: CHCTEMa JUCTaHIIMOHHOTO 00y4yeHus U KoHTposs 3HaHuit MOODLE,
JIOCTYTI Yepe3 r1o0alIbHYI0 ceTh IHTEpHET K HOPMAaTUBHBIM U 3aKOHOJATEIbHBIM aKTaM, 3JIEKTPOHHBIM
OUOINOTEYHBIM pecypcaM, MaTeHTHBIM MOUCK;
-TpaauuoHHBIE TEXHOJIOTUN: HHAUBUAYAIbHAsA paboTa - MOAr0TOBKA OTYETA MO MPOIesIaHHOM
nabopaTopHoil paboTe, MOArOTOBKA K KOHTPOJIBbHOM padoTe, COCTaBIeHNE KOHCIIEKTA JICKLIUH;
-IHTepakTUBHbIE TEXHOJOTUU: paboTa y JOCKH, CAaMOCTOsITENIbHAsA paboTa B KOMaH/Ie; 3alll1Ta OTYeTa 110
pojieTaHHOM JabopaTopHOil paboTte, UCKyccus, KOMaHAHas padoTa Mo pyKOBOJCTBOM MpenoaBaTers,
perieHue TpoOJIeMHBIX CUTYAIIHi.



