MHWHOBPHAYKHU POCCUN
denepanbHOE TOCYJAPCTBEHHOE OI0IKETHOE
00pazoBaTenbHOE YUPEKACHUE BBICIIETO0 00pa30BaHuUs
«Kazanckuil HanMoHAaIbHBII UCCIIEA0BATEILCKUN

TEXHOJIOTUYECKHUI YHUBEPCUTET
(®I'BOY BO «kKHUTVY »)

YTBEPXKJIAIO
[TpopekTop no yuebHoli pabore

..ééﬂé J.1I. Cynranosa
7 «30» mast 2022 .

Pa6oyas nporpaMma AUCUUNNVHBI B BUAE 3MEKTPOHHOTO JOKYMEHTA BbIrpyXeHa 13
MHOPMALMOHHO CUCTEMbI YNPaBIIEHNSI YHUBEPCUTETOM U COOTBETCTBYET
opuruHany

MpocTas anekTpoHHas noanuce, 1D nognucu: 1060

Moanwvcan MpopekTop no y4e6Hon pa6oTe [.LU. CyntaHoBa

Hara 30.05.2022

PABOYASS MPOIT'PAMMA
no qucummimae « XUMMUS»
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PabGouass mporpamMma cocrtaBiieHa ¢ y4€ToM TpeOoBaHui DenepaqbHOTO TOCYAAPCTBEHHOTO
obpaszoBarensHoro crangapra (mpuka3 Ne 938 ot 19.09.2017) nmo nampasnenuto moarotoku 29.03.01
TexHOIOTHS M3ACINN JETKOW MPOMBINIICHHOCTH IS poduiist « Te€XHOIOTUs U TPOSKTUPOBAHNUE U3JICTUN
WHIYCTPUH MOJIBI» Ha OCHOBAaHWH y4eOHBIX MJIaHOB Habopa oOyuarommuxcs 2022 roxaa.

Pa3pabotunk nporpaMmsl:

JloueHt T.T. 3uHkuuena
JloueHT E.E. Crapony0en
COI'IACOBAHO

PaGouas mporpamma paccMoTpeHa u 0100peHa Ha 3acenanuu kadenpsl «HeopraHuaeckon XuMUH
nmenn npodeccopa H.C. AxmeroBay, mpotokon oT 20.04.2022 1. Ne 6.
3aBenyrommii kageapoit  Cozracosano A.M. Ky3HenoB

YTBEPXKIAEHO
Hauvaneauk nentpa Y ML Ymeeporcoaro JLLA. KuraeBa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlensMu 0CBOCHUS TUCHHUILINHBI « X MU SIBIISIOTCS:
a) popMupoBanue GyHIaAMEHTATBLHON CUCTEMbI XUMHUYECKUX 3HAHUHN O B3aUMOCBSI3H MEXTY CTPOSHHUEM
BEILECTBA M €r0 XUMHUYECKHMHU CBOMCTBAMU,
0) oOyueHue criocodbaM MPUMEHEHHsI KBAHTOBO-MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOJTUHAMUYECKHUX U
KHHETUYECKUX MPEACTABICHUN 711 OOBSICHEHHS U TIPEICKA3aHMsI OCHOBHBIX 3aKOHOMEPHOCTEH
MPOTEKAHUS XUMHUYECKUX PEAKITUH,
B) PaCKpBITHE CYIIHOCTH MPOIECCOB, MPOUCXOISAIIUX B XOJ€ XUMUUECKUX MMPEBPAIICHUI BEIIECTB

2. MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

Hucnurmuna «XuMus» oTHOCUTCs K 00s3atenbHoi yactu OOIT u popMupyet y o0ydaronmxcst mo
npodpmno «TexHOTOT s U MPOESKTUPOBAHKE U3/ICTUN HHAYCTPHUH MOABI HA0Op 3HAHHIA, yMEHUI, HABBIKOB
Y KOMIIETEHILINH.

Jnst ycrenrHoro OCBOCHMS TUCHUIUIMHBI «XUMHUS» 00y4arouuics 1Mo HapaBJICHUIO TOJTOTOBKU
29.03.01 «TexHosorusi M3AEIUA  JIETKOM  MPOMBIIUICHHOCTH»  JOJDKEH OCBOUTH  Marepuall
MPEANIECTBYIOIMMX JTUCIUTIINH:

1. ®usmka ( MKOJBHBIN KypC )
2. Xumus ( IIKOJIBHBIN KypC )

Jucnunnmna «XuMus» SBISETCS MPEANISCTBYIONICH U HeoOXoauMa Al yCIEUTHOTO OCBOCHMUS
MOCJIENYIOIIUX AUCIUIUINH:

1. MarepuasioBeieHH€ B IPOU3BOJICTBE U3/IEIUI JETKON MPOMBILIUIEHHOCTH (IO OTPACIISIM)
2. DKOJIOoTHs

3. KoMnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJibTaTe OCBOCHHUSA NUCHUIIJIUHBI

OIIK-1 CniocoGeH NpUMEHSITh €CTeCTBEHHOHAY4YHble U 001eHHKeHepPHbIe 3HAHUS, MeTO/Ibl MaTeMATH4YeCKOro
aHAJIN3a U MOJeJIMPOBAHUSA B MPodeccHOHANBHOIT 1esITeJbHOCTH

OIIK-1.1. 3HaeT OCHOBHBIE MOHATHS, POPMYJIbI U 3aKOHBI €CTECTBEHHOHAYUHBIX U OOIIEHHKEHEPHBIX KyPCOB

OIIK-1.2. YMeer NIpuMeHSTh MOJy4YeHHbIC 3HAHUS JUIs PEIICHNs] MaTeMaTHYeCKUX U (PU3NYECKUX 3a]1a4, CTPOUTh
MaTeMaTHYeCKHE MOJIEIH MPOIIECCOB, B TOM YHUCIE U B IPOPECCHOHANBHON JesITeIbHOCTH

OIIK-1.3. BiiaieeT OCHOBHBIMHU NPHEMaMHU U MaTeMaTHYECKUMHU METOJIAMH PeIlIeHHs 3a/1a4, 3aKOHaMU (DU3UKH; HABBIKAMHU

TEOPCTUYCCKUX U IKCIICPUMEHTAJIbHBIX METOA0B U3YUCHUA XUMUYCCKUX SIBJICHHI

B pe3yJjbTaTe 0CBOCHUSA TUCHUIIJIHHBI oﬁyqammnﬁm HOJKECH

3Harn:

- OCHOBHBIE XUMHYECKHE 3aKOHEL;

- OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUECKUX MPOIIECCOB;

- CBOﬁCTBa OCHOBHBIX KJIACCOB HeOpFaHI/I'-ICCKI/IX CoeHHHeHHﬁ.

- O BJIIMSTHUH XMMHYECKHUX BEIIECTB U COCIMHEHUIN Ha OKPYKAIOIIYIO CPEAY U 3J0POBBE YEIIOBEKA.
YMeTh:

- OIUCHIBATh CBOMCTBA HEOPTaHMYECKHUX BEIIECTB U UX MPUMEHEHHE Ha OCHOBE KBAHTOBO-
MEXAaHHUYECCKUX, CTPYKTypHI)IX, TGpMO}IHHaMquCKHX N KHHCTUYCCKUX HpeJI-CTaBHeHHﬁ;

- OIICHUBATh BO3MOXHOCTHh U YCJ'IOBI/ISI HpOTeKaHI/ISI XUMHUYCCKUX HpOHeC-COB;

-HpI/IMGHSITI: OCHOBHBIC XUMHUYCCKUC 3aKOHHI, TepMO,Z[I/IHaMI/I‘ICCKI/Ie cnpa-BquHe JAaHHBIC U
KOJIMYCCTBCHHBIC COOTHOILICHUS HeOpFaHHHGCKOﬁ XUMHUU IJIA peIJ_IeHI/ISI HpO(I)GCCI/IOHaJIBHBIX 3a1a4

Baagern:



- HaBbIKaMU CaMOCTOSITENIbHOM paboThI ¢ pa3IUYHbIMU HH(OPMALMOHHBIMU UCTOYHUKAMH (Ha

OyMa’KHBIX M JIEKTPOHHBIX HOCUTEIISAX, B TOM YHCIIE, Cpeaibl Internet) st moucka cBeieHuid 00

OTACJIbHBIX OMPCACICHUAX, IOHATHUAX U TCPMHUHAX JJIA 00BACHEHHS UX MMPUMCHCHUA B IPAKTHYCCKUX

CUTyalusiX; pCIICHUSA TCOPETUYC-CKUX U ITPAKTHYCCKUX THUIIOBBIX U CUCTEMHBIX 3a/la4, CBA3aHHBIX C

npodeccuo-HaabHOU AESITeTbHOCTHIO

- HaBbIKaMU BBIITOJIHCHUA OCHOBHBIX XMMHYCCKHUX onepaunﬁ;

- HaBbIKaMH o6pa1ueHH51 C XUMHMYCCKHUM BCHICCTBOM C CO6JIIOI[CHI/ICM Ipa-BUJI TCXHUKHU

0€30I1aCHOCTH;

- HaBbIKaMu O()OpPMIIEHHUS OTUYETA I10 JIabopaTOPHBIM paboTam

4. CTPYKTYpa M cojiep:KaHue TUCHUIIIHHbI
OO6mast TpyA0EMKOCTh JUCIMIUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIBI, 144 yaca.

Buapl yueOHOI paboThI (B Hacax) Or1ieHOUHBIE
CpeacTBa s
Ne Paznen Ceme- b TaGopa- TIPOBEREHIA
/1 | JUCUMIUIMHBI | CTp Jlekuus paKTHicCKHe abopa KCP CPC TeKyIIeH H
3aHATHS TOPHBIE MPOMEXY-
TOYHOH
aTTecTalyu
1 2 3 4 5 6 7 8 9
1 CrpoeHue 1 2 7 KonTtponbHas
BEILleCTBA pabora
Hroro no 1 2 7
cemMecTpy
1 Crpoenue 2 1 6 15 KonTtponbnas
BeIlleCTBa pabora;
2 XuMuyeckui 2 2 1 5 40 OK3aMeH
nporecc
XuMuyeckue KouTtponbHas
peaximu ¢ pabora;
3 | yactuem 2 5 7 47 JlaboparopHnas
" | coeauHeHUH’ pabora;
S-, p- u d- DK3aMeH
JIEMEHTOB
Wroro mo 2 2 4 18 102 JK3aMeH
cemMecTpy
5. ConeprxaHue JeKIIMOHHBIX 3aHATHI 110 TeMaM
No HNupukaTopsl
. /_n Paznen qucumIuInHbL Yachl Tema JIEKIIMOHHOTO 3aHATHS JIOCTHKEHUSI
KOMITETEHIIMU
1 3 4 5
1. | CrpoeHnue BemecTBa 2 CrtpoeHne aTOMOB U MOJIEKYT OIIK-1.1
OIlIK-1.2
OIIK-1.3
2. | XUMHYECKHIi IPOIIECC 2 OCHOBBI TEPMOJAMHAMUKH H OIlK-1.1
XMMHUYECKOE paBHOBECHE OIlIK-1.2
OIIK-1.3
BCETI'O 4

6. Conep:xaHue NPaAKTHYECKNX/CEMMHAPCKUX 3aHATHH
[TpoBeneHue MPakKTHUECKUX/CEMUHAPCKUX 3aHATHIA HE MPETyCMOTPEHO Y4eOHBIM TIAHOM

7. CoapepxaHue JJa0OPATOPHBIX 3aHATHI




WNnnukarto
pHI
Ne Pa3nen aucuuniauHb Yacsl Tema 3ansTUd JIOCTHIAEH
n/n nst
KOMIIETEHII
20y
1 2 3 4 6
1. | CtpoeHue BemecTBa 1 CtpoeHne aTOMOB U MOJICKYII OIlK-1.1
OIIK-1.2
OIIK-1.3
2. | XUMHYeCKHiA poIIecc 1 TepMoTuHAMHUYECKHE PAaCIETHI OIlK-1.1
OIIK-1.2
OIIK-1.3
3. | XuMHdecKue peakny ¢ y9acTHeM COeTNHCHHUN 2 XVMHUYECKHE PEAKIH C YIaCTHEM OIlK-1.1
S-, p- u d-371eMeHTOB COEIMHEHUH S-, P- 1 d-3JIeMEHTOB OIIK-1.2
OIIK-1.3
BCEI'O 4
8. CamocTrosiTesibHast paboTa
MNupukaTopel
Ne TeMBlI, BRIHOCHMBIE Ha CAMOCTOSITEIILHYIO
i paboty Yacsl ®opma CPC JIOCTHXKEHUS
KOMITCTEHIIHU
1 2 3 5 6
1. | CtpoeHue aToMOB 7 MMOJITOTOBKA K KOHTPOJIBHOI paboTte OIlK-1.1
OIIK-1.2
OIIK-1.3
2. | CtpoeHHe MOJNEKYIT 15 MTOJITOTOBKA K KOHTPOJIBHOI padore, OIlK-1.1
MTOJITOTOBKA K IK3aMCHY OIlK-1.2
OIlK-1.3
3. | Xumuueckuii npouecc 40 MOJTOTOBKA K KOHTPOJIBHOM pabore, OIIK-1.1
MOJITOTOBKA K SK3aMEHY OIIK-1.2
OIlK-1.3
4. | XuMHUYECKHE PEAKIIMU C yIaCTHEM 47 oopmiieHre 0TYETOB, MOJrOTOBKA K OIIK-1.1
COE/IMHEHUIA S-, P- 1 d-3JIeMeHTOB KOHTPOJIbHOH paboTe, MOArOTOBKA K OIlK-1.2
nabopaTtopHoi paboTe, MOArOTOBKA K OIIK-1.3
9K3aMEHy
BCEI'O 109
8.1 KonTpoJb camocTosiTe1bHON padoThl
MunuxaTopsl
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
i paboty Yacsl ®opma KCP JIOCTHXKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | CtpoeHue BemecTBa 6 MIpHUeM 3K3aMEHa, MPOBEpKa OIlK-1.1
KOHTPOJIBHOH paboThI OIIK-1.2
OIIK-1.3
2. | Xumuueckuii nmpouecc 5 IIPUEM 3K3aMEHa, IPOBEpKa OIlK-1.1
KOHTPOJIBHOH paboThI OIIK-1.2
OIIK-1.3
3. | Xumudeckue peakiiu ¢ yuacTueM 7 mpueM JIabopaTopHOi paboThI, IpueM OIIK-1.1
COEIMHEHUH S-, P- 1 d-3IIEMEHTOB 9K3aMeHa, IPOBEPKa KOHTPOIBHOI OIlIK-1.2
paboThI OIIK-1.3
BCEI'O 18

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMbI OLIEHKU 3HAHM I

[Ipu orleHKE pe3ylbTaTOB JEATENbHOCTH OOYYarOMIMXCS B paMKax JIUCHUIUIMHBL «XHUMHS»
UCTOJIb3YyeTCsl pEUTHHrOBas cucTeMa. MakcuMallbHO€ M MUHUMAJIbHOE KOJTMYECTBO OAIIIOB 10 Pa3InYHBIM
BHIaM ydeOHO# paboThl omucaHo B «llomoxkeHnn o OAIbHO-PEUTHHTOBOM CHCTEME OIICHKHM 3HAHWA
CTY/ICHTOB U o0ecriedeHus kadectBa yueOHoro nporecca»y @I'bOY BO KHUTY.

PeliTunroBas oneHka (GpopmMupyeTcs Ha OCHOBaHMHM TEKYIIEro W MPOMEKYTOYHOIO KOHTPOJS. 3a
KOHTPOJIbHBIE TOYKH CTYAEHT MOXKET MOJyYUTh MUHUMAJIbHOE U MAaKCUMaJIbHOE KOJIMYECTBO OaioB (CM.
Ta0IHUILY).



OueHovHbIE CpeICTBA Kou-Bo MuH.0a/1710B Makc.0a/1710B
2-ii cemecTp
Ok3amen 1 24 40
KoHTpoasHas pabdora 1 30 50
Jlaboparopras paboTa 1 6 10
HTtoro 60 100

10. OueHouyHble CcpeacTBa ISl TEKYUIEr0 KOHTPOJISL YCHEeBAEMOCTH, NPOMEKYTOYHOMI

aTrTreCTanuu 1Mo uToraM OCBOCHUA JUCHUIIJIMHBI

OHGHO‘IHBIG cpeacrtBa ajidl IMPOBCACHHA TCKYHIECTO KOHTPOJA YCIIEBAEMOCTH, HpOMCH(YTOQHOfI
aTTeCTallMd U WUTOTOBOM aTTECTallUMHU pa3pa6aTHBa10Tcsl COTJIaCHO IIOJIOXKEHHI0O 0 MOHAAX OICHOYHBIX
CpeacCTB, paCCMATpUBAKOTCA KaK COCTaBHasA 4acCTb pa6oqel71 InporpaMmbl 0(1)OpMJ'I${I-OTCH OTACIbHBIM

JIOKYMEHTOM.

11. I/IH(l)()pMaIII/IOHHO-MeTOJII/I‘leCKOC o0ecrneuyeHue JAUCHHUIIIMHBI

11.1. OcHoBHas JiuTEpaTypa

HpI/I HU3YUCHUH JUCHUIIJIMHBI «XUMHS» B KadecTBE OCHOBHBIX HCTOYHHKOB I/IH(bOpMaIII/II/I

PEKOMCHAYCTCA UCII0JIb30BATH CICAYIOMIYIO JIMTCPATYPY:

OcHOBHbIE HCTOYHUKH nmbopMaunn

KosmmuecTBO 3K3eMILISIPOB

T. I1. [lerpona, H. ILI. Mudraxosa, O6mas u
HeopraHu4eckast Xumusi. Teopus 1 mpakTHKa

[DnexTpoHHBIN pecypc] yueObHoe mocodue:
Kazanp : KHUTY, 2018

https://e.lanbook.com/book/138357
Pexxum noctyna: no noanucke KHUTY

H. C. AxmeroB, O0masi 1 HEOpraHHYECKask XUMHS
[DneKTpoHHBIH pecypc]| yueOHUK i BY30B:
Cankr-IlerepOypr : Jlans, 2021

https://e.lanbook.com/book/153910
Pexxum noctyna: no noanucke KHUTY

11.2. lonoiHuTeAbHAS JIUTEPaTypa

B KkadecTBe JOINOJHUTEIBLHBIX HMCTOYHHKOB I/IH(I)OpMaI_II/II/I PEKOMCHAYCTCA  HUCIIOJIb30BATh

CIIEYIOIYIO JIUTEPATYpPY:

JonoJHUTeIbHbIE HCTOYHHKH HH(OPMALMU

KosnuecTBo 3K3eMILIsIpOB

A. B. CyBopos, A. b. Hukonsckuii, OOmas u
Heopranuueckas xumus B 2 T [[Ipouee] YueOnuk
Jlnst akanemudeckoro OakanaBpuara: Mockga :
IOpaiit, 2016

https://urait.ru/bcode/384671

Pexum nocryna: no noanucke KHUTY

H. C. Axmeros, M. K. A3uzosa, JI. 1. bagsiruna,
JlaGopaTopHble U CEMUHAPCKHE 3aHATHS 110
o011elt 1 HeOPraHWYECKON XUMHUH [ DIEKTPOHHBIN
pecype] : Cankr-IletepOypr : Jlanp, 2021

https://e.lanbook.com/book/168686
Pexum nocryna: no noanucke KHUTY

11.3. DyileKTpOHHBIC HCTOYHUKH HH(pOPMaLUH

HpI/I HU3YUCHUUN JUCIHUITIIMHBI «XUMUSI» IpeaAyCMOTPCHO UCITOJIB30BAHUC DJICKTPOHHBIX HCTOYHUKOB

uHpOpMaInu:

O JN N WN—

YHUII
Coznacoeéano

. Onextponnsblii katajgor YHUILL KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/
. OBC «Jlanby»:Pexxum nocryna: https://e.lanbook.com
. O6pazoBarenpHas maathopma «HOpaiity: Pexxum noctyma: https://urait.ru/
. OBC «Znanium.comy»: Pexxum noctyna: http://znanium.com/

. OBC YHuBepcuteTckas Oubnmoreka onnaitH: Pexxum nocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

. ObC BOOK .ru : Pexxum pocryma: https://www.book.ru/
. Hayunas snextponHas 6ubanoteka https://elibrary.ru/




11.4. IIpodeccuonanibHble 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHbIE CUCTEMbI

[Ipodeccrnonanbubie 60a3bl TaHHBIX:

1. HanmoHanbHBIH MHCTUTYT CTaHIAPTOB M TeXHOMIOTHHU?. — JlocTyn cBOOOIHBIN: https://www.nist.gov/
2. Kypuansl o xumuu — Jloctyn cBoOoaHbIiN: http://www.abc.chemistry.bsu.by/free-journals/j.ntml

3. LleHTp MaHHBIX (QOTOSAECPHBIX IKCIIEPUMEHTOB. PelsiinoHHbIe 0a3bl JaHHBIX 110 ATOMHBIM SIT[PaM H
snepabiM peakmusim (JIAS] OSIIBAS) — {octyn cBoOoansrit: http://cdfe.sinp.msu.ru/

ba3bl maHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

NudopmanonHbie CripaBOYHbIE CHCTEMBbI

CnpaBouno-npaBoBas cucreMa «[’APAHT» Jloctyn cBoOOHBINM: WwWw.garant.ru
CrpaBouno-mipaBoBas cucrema «Koncynprantllnrocy Jloctym cBoboaHbI: www.consultant.ru

12. MaTepnaubﬂo-TeXaneCKoe odecrneuyeHue AUCHHUIIIIMHBI

JInneH3npoBaHHOE IPOrpaMMHOE 0OecrieueHrne U CBOOOIHO PacIIpOCTPaHIEMOe TPOrPaMMHOE
oOecrieueHre, B TOM YHUCIIe OTEYeCTBEHHOTO IIPOU3BOJICTBA, HCIOIb3yeMOe B y4eOHOM IpoIiecce MpH
OCBOCHUMU TUCLHUIIIINHBI «XuMUs»:

Oducueie u genoseie mporpammbl: ABBY'Y FineReader 9.0 mpod;
Oducusie u aenossie mporpammer: MS Office 2007 Russian;

Oducusie u genoseie mporpammbl: MS Office 2007 Professional Russian;
Oducusie u genopsie mporpammer: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoxnot Notepad

Sunexc bpaysep

[10 nns konnexktuBHOM padoTel Microsoft Teams
Xumus 8-11 knacc. BupryansHas nabopatopust
VY4eOHble ayIUTOPUH I IPOBECHUS YUEOHBIX 3aHITUMH:

a) Jlekimmonnsie aynuropusi, paccuntannas 200 cTyI€HTOB, OCHAIICHHAs! TPE3EHTAIIMOHHON TEXHUKOM
(9kpaH, HOYTOYK), UMEIOTCSI KOMITJIEKT 3JIEKTPOHHBIX MPE3EHTAIMA U HATTISAHBIE TIOCOOUS:
1. OGpa3ipl anma3oB (CTpassbl).

. Yroums.

. I'padur.

. XJ10p.

. bpom.

. Won.

. Kpemuunii.

. Cepa.

9. Kpucrann ropHoro xpycrais.

10. O6pazern 3anassHHOrO SO3.

11. Oneym.

12. O6pasusr meramioB Na, K, Mg, Al, Sb, Pb, Sn.

13. O6pa3ibl MmeTaioB d-3JEMEHTOB.

14. O6echochopeHHast KOCTb.

15. O6pa3siibl CTEKOI.

0 JN DN KW



16. Hacermennsrii pactop PblI2.

17. Obpasen THXOOKeaHCKOM KOHKperu (Mn).
18. Kpucrami CuSO4.

19. IlocepeOpsinas kosbda.

20. Kpucramin Ouxpomara aMMOHUS.

21. Kpucrami KBacIoB.

22. O0pa31ibl MUHEPAJIOB.

23. IlnatuHoBas ceTka.

Monenu mapocTepKHEBBIE:

1. Monens BeH2 (nunetinas).

2. Monens BF3 (tpeyronbpnas).

3. Mogens CH4 (tetpasap).

4. Monens NH3 (Terpasap).

5. Mogens H20 (Tetpasap).

6. Mogenp PCIS (Tpuronanbhast OunupaMua).
7. Monens CIF3 (T-o0pa3Has).

8. Monens SF6 (oktasap).

9. Mopens IF5 (kBampaTHas nupamuaa).

10. Monens IF7 (nmeHTaroHaibHas OMMUpaMua).
11. Mopens P4.

12. Monens rpadura.

13. Mogenp anmasa.

14. Monens cepsl (3ursarooOpasHasi).

15. Mopnensb cepsl (KOpoHa).

16. Monens SiO2.

17. Pemertka NaCl.

18. Pemerka NaCl (rioTHas ynakoBka).

19. O6BeMHOIIEHTPUPOBAHHAS PEIIETKA.

20. O6GbEeMHOLIEHTPUPOBaHHas (TUIOTHAS YIIAKOBKA).
21. I'paHenieHTpupOBaHHAas peUIeTKa.

22. I'paHenieHTpUpOBaHHas (IUIOTHAs YIIAKOBKA).
23. I'excaronasnbHasl pemieTka.

24. I'ekcaroHanpHas (IJIOTHAS YIIAKOBKA).

25. Mopenb OopHHUTpHUA.

26. Mopenb ypaHa.

27. Mopenb S opouranu.

28. Monens Px opburanu.

29. Mopenb dz2 opburanu.

30. Monens dx2 —y2 opOuTam.

31. Mogenp dxy opOuTanu.

32. Mopenb CTpyKTypHl JbJa.

33. Mogens cenena.

34. Mogens Temnypa.

35. bopo3oH.

36. Mogens Topus.

37. Monens BropruTa ( ZnS).

[TpuGopst:

. Anmapar Kunna.

. Ipubop s snexrponusa H20.

. [Ipubop Mapra.

. CBetsmmuecs TpyOKU ¢ HHEPTHBIMU ra3aMHu.
. Katonnbie nmyun (6abouka).

. Ipubop s snexrponusa NaCl.

. Tepmockor.

. [anpBaHMYECKUI AIIEMEHT.

. YcranoBka st audy3un Bo1opoia uepes MOPUCThIA CTaKaH.
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10. CriuproBKa.

11. IlpoToH.

12. BeimpsiMutelb.

13. JlaTep i npoToHa.

14. Becnl.

15. HabGop pa3HOBECOB.

16. Cnaiigel niig nporoHa 1o teme "llepuoanueckas cucrema", "Ctpoenue aroma".
Tabmuier:

[Tepuonuueckas cucrema snementoB 1.1 Menneneena.

CBoiicTBa MPOCTHIX BEILIECTB:

1. IINOTHOCTH IPOCTHIX BEILIECTB.

2. Temneparypa 1iaBjieHUs MPOCTHIX BELIECTB.

3. CranaapTHas SHTPOMHS MPOCTHIX BEIIECTB.

4. CtangapTHbIE JIEKTPOIHBIE MOTEHIIMAJIBI MPOCTHIX BEIIECTB B BOJHOM PAaCTBOPE.
5. CtanzapTHble 1eKTpoaHbIe ToTeHIHaIbl E0298 HEKOTOPBIX OKHUCINUTEIbHO-BOCCTAHOBUTEIBHBIX
CHCTEM B BOJHBIX PacCTBOpax.

6. CrannaptHblie u3o6apHblie noteHuansl ?7G0298 oO6pazoBaHUs HEKOTOPHIX BEIIECTB.

0) st mpoBeeHus JIaOOpaTOPHBIX padOT UCTIONB3YIOTCS 4 abopaTopuu obmiei miomaapio 400 kB.
METPOB, OCHAIIICHHBIE IKa()aMH BBITS)KHOW BEHTUIISAIIUH, CYIIMIbHBIMH [T€YaMH, BOAOCTPYHHBIMH
HaCcoCaMH, 3JICKTPOHHBIMH U TCXHOXUMHWYCCKNMHA BECAMU, KAJIOPUMETPAMU, pH'MeTpaMI/I nuT.O.

B) JIBa aucruieitnsix kiacca ([-217, 222a), ucnonb3yemsbie 7151 TPOBEACHUSI KOHTPOJIS paOOThI CTYICHTOB
Y CaMOCTOSITeNbHOM paboThl, ocHaleHbl 20 komnbioTepamu AMD Phenomlix4 955/4Gb/500Gb/Benq
19.5 ¢ BO3MOKHOCTBIO OJKIIIOUEHUS K ceTU «IHTepHET», KOTOpble 00ECIeUeHbl JOCTYIIOM B
ANEeKTpOoHHYI0 nH(popmannoHHyto cpeny KHUTY;

JInneH3supoBaHHOE MPOrpaMMHOE 0OecTieueHNe U CBOOOHO paclpoCcTpaHsIeMOe IPOrpaMMHOE
obecreyeHure, UCIob3yeMoe B yueOHOM Ipoliecce

1. Onepaunonnas cucrema OpenSUSE

2. bpaysep Firefox miis noctyna B UKC KHUTY MOODLE u k 06pa3oBaTeibHBIM pecypcaM B CETH
MHTEPHET.

3. Oducnsiii naket LibreOffice

13. O0pa3oBaTe/bHbIE TEXHOJIOTHH

KonnuecTBo 4yacoB 3aHsATUM, MPOBOJUMBIX B MHTEPAKTUBHBIX (pOpMax B y4yeOHOM Mpoliecce Mo
JTUCIUILTNHE «XUMUS» COCTABISET 2 4.

B mporiecce ocBOeHUS AMCHMILTUHBI «XUMHS» HCIONB3YIOTCS CIEAYIOINUe 00pa3oBaTeIbHBIE
TEXHOJIOTHH:

-MHopMaimoHHbIE TEXHOIOTUU: CHCTEMa TUCTaHIIMOHHOTO 00y4yeHus u KoHTpoJs 3Hanuit MOODLE,
JOCTYII Yepe3 r100aIbHYI0 CeTh IHTEpHET K HOPMAaTHBHBIM M 3aKOHOJATENbHBIM aKTaM, JJIEKTPOHHBIM
OUOIMOTEYHBIM pecypcaM, MaTeHTHBIN MOUCK;

-TpaauuoHHBIE TEXHOJIOTUN: HHAUBUAYaIbHAs paboTa - MOAr0TOBKA OTYETa MO MPOIesIaHHOM
nabopaTopHoii paboTe, MOAr0TOBKA K KOHTPOJIBHOM padoTe, COCTaBIeHHE KOHCIIEKTA JIKLIUH;
-lHTepakTUBHbIE TEXHOJOTUU: paboTa y JOCKH, CAaMOCTOsITENIbHAs paboTa B KOMaH/Ie; 3allliTa OTYeTa 1o
npojeraHHoi mabopaTopHoil paboTte, AUCKyccus, KOMaHAHAas padoTa 1Mo PyKOBOJCTBOM IpernoaBaTess,
perieHue TpoOIEeMHBIX CUTYyAITHi.



