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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

LlenstMu OCBOCHUS TUCHUTUIMHBI " XUMHUS" SBIISIOTCS:

1. CdopmupoBatb y CTYJICHTOB, TEOPETHUCCKUN (QyHIAAMEHT s
JTadbHEUIIer0 W3YYEeHHS XUMHUUYECKHX W €CTECTBEHHBIX HAyK, CIIOCOOCTBOBATH
NPUOOPETCHHUIO CTYJIGHTaMH 3HAHUW 110 OCHOBHBIM BOIIpocaM oOIIeH u
HEOPraHN4E€CKON XNUMUH;

2. Pa3BUTh TBOPUYECKOE MBIIUICHUE W HAYYHOE MHUPOBO33PEHUE, PACKPHITH
METOJIOJIOTUIO XUMAYECKOWU HAYKH.

3. [loka3aTh CBSI3b XUMHHU C KU3HBbIO COBPEMEHHOI'O OOILIECTBA U €€ POjb B
pelIeHUH SKOJIOTHIECKUX MTPOOIIEeM.

3anauu:

['maBHO#t 3amadeid ydyeOHOM  JTUCHMIUIMHBI  SIBISETCS  oOecIeueHHUe
TEOPETHUYECKOW IOATOTOBKOM IO XUMHHM HMHXEHEpPA KEIE3HOJIOPOKHOTO
TPAHCIIOPTa, KOTOpasi TMO3BOJUT €My OBICTpee M KayeCTBEHHEE YCBauWBaTh
NPUKJIAIHBIE pa3leiibl XWMHWHU, OPHEHTUPOBATHCS B YaCTHBIX BOIPOCAX,
BO3HUKAIOIIMX TMPU OCBOCHUM HOBOM TEXHUKM WU B CTPOUTENBCTBE. B xome
o0yueHHs] JUCIUIUIMHE HEOOXOJMMO JIOOMTHCS  OCBOCHHUS  CTYJICHTaMHU
TEOPETUUCCKUX OCHOB XUMHUHM, 0€3 KOTOPHIX HEBO3MOXKHO IMOHHMAaHUE CBOWCTB H
MPEBPAIICHU XUMHYECKUX BEIIECTB, a TAKXKE XHUMHU DJIIEMEHTOB M HX
COCMHEHUN, KOTOPBhIE MOTYT OBITh UCIIOJIb30BaHbI KaK.

2. IlnmanupyeMsble pe3ynbTaThl 00y4YeHHs 110 AUCHUIUTHHE (MOIYJIIO).

Ilepeuenp GopMUPYyEMBIX pe3yJbTAaTOB OCBOSHHS  00pa3oBaTEIbHOMU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIHUILTUHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXXKEHEPHbIE 3aJaud B MpodeccuoHaabHOM
NEATEeIbHOCTH C UCTIOIb30BaHUEM METO/I0B €CTECTBEHHBIX HAYK, MATEMAaTUYECKOTO
aHau3a U MOJICJINPOBAHMUSI.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yJibraraM
oOyyaroruiicst Oyier:

3HaTh:

OCHOBHBIC MOHSATHS WU 3aKOHbl XUMHUU, CTpPOEHHUE aTOMOB M MOJIEKYJ;
OcHOBHBIE

KBAaHTOBO-MEXaHUUYECKHE TMpeJCTaBiIcHUsS 00 0O0pa3oBaHUHM XHMHYCCKHX
cBs3eii; OCHOBHBIC KJIACCHI

HEOPraHUYECKUX COCIMHEHNN; Howmenxknarypy HEOpPraHU4ECKUX
coeauHeHn; GU3NKO-XUMHYECKHE



METO/IbI HcclieIoBaHus BenlecTs; [lepuoanyeckuii 3akoH; TepMoAMHAMUKY U
KHHETUKY XUMHUYECKHUX

nporeccoB;  CBoiicTBa  pacTBOpPOB;  TeOpHUIO  DIEKTPOIUTHUECCKOM
JIACCOIIHAIINM;

OKHUCIUTETLHO-BOCCTAHOBUTEIILHBIC PEAKITUU

YMmern:

Hcnonb30BaTh OCHOBHBIX IMOHSATHA W 3aKOHOB B PEUICHHM XHUMHUYECKUX
3agay; [TokazaTh NPUHIUIIBI,

JeKaIne B OCHOBE KJIacCHU(PUKAIIUKA COCTUHEHUNH M XUMHUYECKUX PEaKIThii;
O3HaKOMHUTH C

TEPMOJMHAMUKON W KHUHETHUKOW XUMHUYECKHX IpoueccoB; lIpousBoauthb
PACYETHI 1O MPUTOTOBIICHUIO

pacTBOPOB.

Baagern:
HaBpikaMu 1o o0ecrieueHNnI0 XUMUYECKON U DKOJIOTHYECKON 0€30ITaCHOCTH

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCHMUILUIMHBI (MOTYJIS).

OO6mast TPyJIOEMKOCTh AUCIHUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pguctuIuMHbBl (MOAyJsi) B (opMe KOHTAaKTHOW paboTh
oOydJarommxcss ¢ MENarorTMYeCKUMH  padOTHUKAMU U (WIKM)  JIHUIAMH,
MIPUBJIEKAEMbBIMHU K peau3aliii 00pa3oBaTeIbHON MPOTrpaMMbl Ha HHBIX YCIOBUSX,
TIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Turm yueOHBIX 3aHITHI
Bcero | Cemectp Ne3

KonTtakTHas paboTa mmpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 32 32
B tom uncne:

3aHATHSA JIEKIHOHHOTO THIIA 16 16
3aHATUS CEMUHAPCKOTO THIA 16 16

3.3. O06bemM mucHUIUIMHBI (MOIYJiA) B (OpME CaMOCTOSITENIBHONW pabOThI
oOydJaroruxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMMXCS C
NeIarorTHIeCKUMH pabOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBIIEKAEMbIMH K peaTH3aIiu
o0pa3oBaTeNbHOM MpOTpaMMbl HAa HWHBIX yCIOBUSIX, TMPH TPOBEACHUU
IPOMEKYTOUHOM aTTecTaluu cocrapiser 112 akagemuyeckux vaca (0B).




3.4. 1Ipu 0Oy4eHnu 1o UHAUBUyAJIbBHOMY Y4€OHOMY IIJIaHy, B TOM YHCJIE IIPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCs, a TaKXe B hopMe
KOHTaKTHOW padO0Thl OOy4YaIOMIMXCA C MEJAroru4ecKuMu pabOTHUKAMHU U (WJIN)
JUIAMH, TIPUBJIEKAEMBIMH K pealiu3alliid 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU [IPOBEJICHUU IPOMEKYTOUHON aTTECTALIUH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTUs JISKIIUOHHOTO THIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Xumus kak Hayka

PaCCManI/IBaeMBIC BOIPOCHI:

- [Inmaaupyemble pe3ympTaThl

- IOHUMAaTh CTPOCHUC BCUICCTB, TCOPCTUICCKHUC OCHOBBL

2 |Atom

PaccmaTtpuBaeMble BOIIPOCHI:

DHepreTuka

XMMUYECKHX MPOIIECCOB

- XuMu4ecKast TepMOANHAMUKA.

- [lepBblil 3aKOH TEPMOIUHAMUKH.

- DHTaNbmUs, e GU3NIECKUI CMBICT

- Bropoii 3aKoH TepMOJUHAMUKHY.

- Outponust. CeoboxHas sHeprus [ mb6ca

-ATOM Kak MeJbyaifias yacTHUIla XUMHYECKOT0 3JIEMEeHTa. DJIEKTPOHHAS CTPYKTypa

3 |[Tepmoauyeckuii 3aKoH U neproandeckas cuctema snemeHToB J1.M1. Menneneena
PaccmarpuBaembie BOIIPOCHL:
- Ilepnonnyeckuil 3aK0H U nepuoaudeckas cucrema anemenTos [I.M. Menaeneesa

4 | Xumuueckas cBsizb. MeTO MOJIEKYJISIPHBIX OpOUTANICH.
PaccmaTpuBBaeMble BOTIPOCHL:

-Xumu4ecKas CBS3b.

-MeTo MOJEKYISIPHBIX OpOHTAIICH.

5 XHUMHUYECKHE CUCTEMBI H UX TCPMOANHAMHUYCCKAA XapaKTCPUCTUKA.
XUMHUECKHE CHUCTEMBI U MX TEPMOJMHAMHUUECKas XapaKTePUCTHKA.

PaccmarpuBaembie BOIPOCHI:

- X¥MHUYECKNE CHCTEMBI M MX TePMOJUHAMHUYECKas XapaKTepUCTHKa. - KHHeTHKa XUMUYECKHX
peakuuit.

-X¥UMH4ecKkoe paBHOBECHE

- CKOpOCTh XUMHYECKOH pEaKIHH.

- 3aKOH AEHCTBYIOLINX MacC.

- DHeprus aKTUBaIUH.

- 3aBUCHMOCTB CKOPOCTH XHMHYECKOH peakIuu oT TeMreparypsl (npasuwio Bant-T'odda, ypasaenue
Appennyca).

6 SJICMCHTLI AHAITUTAYECKOU XUMUU
PaccmarpuBaembie BOIPOCHL:
-DJeMEHTHI aHAJIMTHYECKON XUMUH




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- OCHOBHbIC TIOHATHS aHATUTUYCCKON XUMHH.

- KﬂaCCI/I(l)I/IKaHI/Iﬂ 1 BO3MOXHOCTH MCTOIOB aHAJIM3a.

- XUMHYECKHE METObI aHaI13a.

- ®U3NKO-XUMHYECKHE METObI aHAIU3a.

- HpaKTqucxoe OTPUMCHCHHUC aHAJIUTHYCCKOM XUMHH B MMPOU3BOJACTBCHHBIX YCJIOBUAX.

XHMUS 3JIEMEHTOB

PaccmarpuBaembie BOIPOCHI:

- Bonopon -o6mue cBenenwns. M3orombl Bogopoaa. XUMHUIECKHE CBOMCTBA (C MPUMEpaMU XUMHYECKIX
peaximii).

- IlepcniekTUBHBIE HCTOUHUKH SHEPTUU Ha OCHOBE BOAOPOJA U €r0 U30TOIOB.

- B3psiBoonacHocTs Bogopona. I'mapunel.

H_IGJ'IOLIHBIC METAaJlJIbI.

PaccmarpuBaembie BOIIPOCHL:

- 3aKOHOMEPHOCTH (hPU3UUECKUX CBOWCTB B rpymre (1 rpynma).

- XMMHYeCKHe CBOWCTBA LICIOYHBIX METaJUIOB.

- [TomyyeHue menoyHeIX MeTawioB. Haxoxenue B mpupose.

- [IpyMeHeHHe MIeNIOYHBIX METAIIOB. CTOYHHKH SHEPIHHU M3 IETOYHBIX METAJLIOB.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

n/o

HaunmenoBanue mabopaTopHbBIX paboT / KpaTKoe coJiep:KaHue

CIIOCOBBI BBIPAXKEHM A KOHIIEHTPALIMM PACTBOPOB. OIIPEAEJIEHUE
KOHIIEHTPAIIMU COJISHOM KHUCJIOTBI

B pe3synbrare BRINOTHEHHUS 1a60PaTOPHOI pabOThI CTYICHTHI Y3HAIOT:
- KaKue CyIIeCTBYIOT CIIOCOOBI BRIPAKEHUS KOHIICHTpaui
- METOJ, TUTPOBAHHUS

OITPEJIEJIEHUE BPEMEHHO! JKECTKOCTHU BOJIbI

B pesynbrate BBINIOTHEHHUS NPAaKTHIECKONH pabOTHI CTYICHTHI Y3HAIOT YTO TAKOE )KECTKOCTD BOJIBI,
CIIOCOOBI ycTpaHeH!s pa3nnyHoit xecTkocTH, [ OCTHI B 00:1aCTH KOHTPOJIS Ka4eCTBa Pa3IuIHbIX BOJ U
CoJIeprkaHus OOIIETro CoJIepKaHMsI METAIIIIOB B BOJIE

CKOPOCTH XUMHUYECKUX PEAKIIMI. XUMHUYECKOE PABHOBECHE

B pesynbrare BeImoIHEHU 1a00paTOPHOIN pabOThI CTYIEHTHI Y3HAIOT:
- 4TO TaKO€ CKOPOCTh XUMHUYECKUX PEAKITHIt

- MOMEHT XUMHUYECKOTO PABHOBECHSI

-3]IM

- [lpunnun Jle-UlaTense

- IIOHATHE AUCCOLMAIUN U aCCOIAAIINI

- ()aKTOPHI BIHSONIUE HA CKOPOCTh PEAKIHU

TUJIPOJIN3 COJIEN

B pe3yiibTate BINOIHEHHS TPAKTUYECKON pabOThI CTYICHTBI O3HAKOMSTCS C:
- MIOHSITHE THIPOJIH3

- conu

- TUJIPOJIU3 CoJieH

- pH cpensr

OKUCJIIUTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLIECCHI

B PE3yJIbTAaTC BBINIOJIHCHUA HpaKTH‘IGCKOﬁ pa6OTLI CTYACHTHI Y3HAIOT YTO TaKOC OBP peakuunu, 4YTO TaKOC
OKHUCJICHUEC, BOCCTAHOBJICHUEC, TPOLCECChI IPOTCKAOIIHNEC ITPU OKUCIICHUHU U BOCCTAaHOBJICHUN




/ HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne
n/m

6 |DJIEKTPOXUMUUYECKHUE ITPOLIECCHI. TAJIbBAHUYECKUI JIEMEHT

B PE3yJIbTATC BBINIOJIHCHUSA HpaKTH‘IeCKOﬁ pa6OTLI CTYACHTHI Y3HAIOT YTO TAKOE€ DJICKTPOXUMUYCCKHUC

MPOLIECCHI, UTO TaKOEe TajibBaHU4YeCKuil snieMeHT, D/IC, cTaHAapTHBINA NOTEHIIMAN, TOTEHIUANbI, pacyeT
OJIC rasbBaHUYECKOTO AJIEMEHTa

7 |[KOPPO31s METAJIJIOB

B pesynbTate BBIOTHEHHS NPAKTHIECKOW pabOTHI CTyICHTHI Y3HAIOT YTO TAKOE MPOIECCH OKUCICHUS Ha

MeTaJliax, IPoLecc KOPPO3HU METAJLIOB.

8 |CIIOCOBBI 3AIIIMTHI OT KOPPO3UU

B pesynbTate BBIOTHEHHUS NPAKTHIECKOW pabOTHI CTyICHTHI Y3HAIOT KaK 3al[UTUTDh METAJUIBI OT

KOppO31H, Kakue CII0COOBI 3allIUTBI CaMbIC MPOAYKTHUBHBIC. Hpoueccm MMpoXoadlre Ha METaJlllax IIpu
Ppa3JIMYHbIX crocobax 3allIUTBLI OT KOPPO3UHU.

4.3. CamocrosiTenbHas padboTa 00y4daroImXCs.

Bun camocTosiTennbHOM paboThI

1 |U3yudeHue MOMOJHUTEIHHOMN JIUTEPATYPHI.

2 IToaroroBka k HpOMe)KYTOqHOﬁ aTTCCTalluu.

3 | IlogroroBka K TeKyIiemy KOHTPOJIIO.

5. HepequL HSIIaHHﬁ, KOTOPBIC PCKOMCHIAYCTCA HCIIOJIB30BATh IIPHU
OCBOCHMH JTUCUUILTUHBI (MOIYJIs).
Ne
n/m
1 | Xumus, 507 ctp. ISBN 978-5-534-03930-6 Hukomnbckuit A. | https://urait.ru/bcode/511226
b., CyBopoB A. B. Yueb6nuk FOpaiit , 2023
2 | Xumus okpyxkatomeii cpensl, 233 ctp. ISBN 978-5-534- https://urait.ru/bcode/510485
00029-0 Xaxanuna T. U., Hukutuna H. T'., [Teryxos U. H.
VYuebnuk FOpaiit , 2023
3 | O6mas xumusi, 139 crp. ISBN 978-5-534-07936-4 https://urait.ru/bcode/515318
[llep6akos B. B., bap6otuna H. H., Biacenko K. K.
VYuebHoe nocodbue Opaiit , 2023
4 Xumust, 368 ctp. ISBN 978-5-534-09668-2 Mapteirosa T. | https://urait.ru/bcode/511370
B., Apramonosa U. B., 'onynoB E. b. YueOnuk FOpaiit ,
2023

bubnuorpaduueckoe onucanue Mecro nocryna

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH(OPMAIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPU
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

UHTEepHET-pecypc - http://www.xumuk.ru/

uHTEepHET-pecypc - http://quant.distant.ru/konspekt_atom.htm



uHTEepHET-pecypc - http://quant.distant.ru/files/pdf/MOL _razd.pdf

uHTEepHET-pecypc - http://quant.distant.ru/files/pdf/chbond.pdf

UHTEPHET-PECypC - http://www.chem.msu.ru/rus/teaching/kovba-
pupyshev/welcome.html

yueonuk - http://2z3950.ksu.ru/bcover/0000801485 con.pdf

yueonuk - http://z3950.ksu.ru/bcover/0000807520_con.pdf

7. IlepedyeHb  JHIIEH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOr0 OOecredYeHus, B TOM YHUCIE OTEYECTBEHHOIO MPOU3BOICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTUHBI (MOYJIs).

Office 365

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILIMHE (MOIYJIIO).

HNmeercs crnenuanu3upoBaHHas JabopaTopus JEKIMOHHAS —ayJaUTOPHS.
JlabopaTopHoe

o0opyJoBaHME W XuUMHYeckas mocyna. HoytOyk. MymnabTumeanitHbIi
npoektop. ['padomnpoektop.

bubnuoreunsiit GoH.

9. ®opma MPOMEKYTOUHOM aTTECTALINU:

3auet B 3 cemecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OreHOYHBIE MaTEepUAIbI, TPUMEHSIEMbIE TIPH TIPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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