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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,

JeKalue B OCHOBE KiIacCU(DUKAIIMU COSIUHEHUH U XUMUYECKUX PEaKIIUii;
O3HAKOMUTH C

TEPMOJMHAMUKON W KHUHETHUKOW XUMHUYECKHX IpoueccoB; lIpousBoauthb

Pacy€ThI IO MPUTOTOBJIEHUIO
pacTBOpPOB.

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

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

OOmast TpyJOEMKOCTh JTUCHMIUIMHBL (MOAyJisg) cocTaBisier 2 3.e. (72
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pguctuIuMHbBl (MOAyJsi) B (opMe KOHTAaKTHOW paboTh
oOydJarommxcss ¢ MENarorTMYeCKUMH  padOTHUKAMU U (WIKM)  JIHUIAMH,
MPUBJIEKAEMBIMHU K peau3aiii 00pa3oBaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
TIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Turm yueOHBIX 3aHITHI
Bceero | Cemectp Nel

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
nearoruaecKuMy paboTHUKAMHK U (WITH ) JIMIIaMU, IIPUBJICKACMBIMH K peaTU3aIliH
oOpa3oBaTeNpHON TIpOrpaMMbl HA HWHBIX YCIOBUSAX, TP  IPOBCICHUU
IPOMEKYTOUHOM aTTecTanuu cocrapisieT 40 akaeMruecKkux Jaca (OB).




3.4. ITpu oOy4eHnu o UHAUBUAYAJTLHOMY YY€OHOMY ILJIaHY, B TOM YHCJIE IPU

YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peain30BaH

MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCs, a TakKe B hopme
KOHTaKTHOM pabOThl 00Yy4YarOUIMXCSl C MEJAarornyeCKuMU pabOTHUKaMU U (WJIN)

JIMLaMH, IPUBJICKACMBIMHA K PCAJIN3allUH O6pa3OBaTGHBHOﬁ IIporpaMmMbl Ha MHBIX

YCII0BHAX, ITPHU ITPOBCACHUN HpOMe}KYTOqHOﬁ aTTcCTaluu.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIUOHHOTO THIIA.

i[\‘/.(_;_[ TemaTtuka JICKONMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
1 |Xumus kak Hayka
PaccMaTprBaeMble BOTIPOCHI:
- [Inanupyemple pe3yabTaThl
- MIOHUMATh CTPOCHHE BELIECTB, TEOPETHIECKUE OCHOBBI
2 |l[lepuoguyeckuii 3aK0H U miepuoaudeckas cucrema siaemenToB J[.M. Menneneena
PaccmaTtpuBaeMble BOIIPOCHI:
- Ilepronnyeckuil 3aK0H U nepuoaudeckas cucrema anemeHTos [I.M. Menaeneena
3 | XuMHUYECKHE CHCTEMBI i HX TePMOJIUHAMUYCCKAS XapaKTEPUCTHKA.
XUMHUYECKUE CUCTEMBI U HX TEPMOANHAMHUYECKAS XaPAKTEPUCTHKA.
PaccMaTprBaeMble BOTIPOCHI:
- XUMHUYECKUE CUCTEMbI U X TEPMOJAMHAMHUYECKAS XapaKTePUCTUKA. - KHHETHKA XUMUYECKUX
peakuui.
-XHMMHYECKOE paBHOBECHE
- CKOpOCTh XMMUYECKON PEaKIIUH.
- 3aKOH JIEUCTBYIOIINX Macc.
- DHeprus aKkTUBAIUH.
- 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH peakliuy OoT Temmepatypsl (pasmio Baut-T'odda, ypaBHeHHE
Appennyca).
4 | XuMus 3J€MEHTOB
PaccMaTprBaeMble BOTIPOCHI:
- Boopo -o6urue cBenenust. M3otomnbsl Bogopoaa. XuMHYECKHE CBOICTBA (C MpUMEpPaMu XMMHUYECKHX
peaxiuii).
- [lepcriekTHBHBIE ICTOYHUKHU SHEPTUH Ha OCHOBE BOJIOPO/Ia U €r0 H30TOIOB.
- B3psiBoonacHocTs Bogopoaa. I'mapuebl.
5 |lllénouHo3eMeIbHbBIC METAILIbI
PaccmaTprBaemble BOIIPOCHL:
- 3aKOHOMEPHOCTH (PU3NUECKUX CBOWCTB B Tpymre (2 rpymnma).
- XMMHUYECKHE CBOMCTBA MIETOYHO3EMENIbHBIX METaJLIOB.
- [Nony4enue mEnoyHo3eMenbHbBIX MeTaJuIoB. HaxoxkieHne B mpupoJe.
- [IpumeHeHne MENOYHO3EMENBHBIX METAILIOB
6 |Onements! 3-if, 4-it, 5-i1, 6-i1 , 7-if ¥ 8- TPYyMNIIBI NEPUOTUUECKOI CUCTEMBI SJIEMEHTOB

JI.1. MenpeneeBa.
PaccmarpuBaembie BOIPOCHL:
- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOIMCTB B TPYIIIIE.

- XMMHUYeCKHE CBOMCTBA (C MPUMEpaMH XUMHYECKUX PEaKIIHii).




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- Haxoxnenue B mpupose, NorydeHme.
- IIpumenenue.

OnemenTsl 9-it , 10-i1, 11-#, 12-ii, 13-i1 u 14-¥ rpynnsl NEpUOIAYECKON CUCTEMBI

snemenToB .M. Menaeneena.

PaccmarpuBaembie BOIIPOCHL:

- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOMCTB B TPYIIIIE.

- XuMudeckue cBoicTBa (¢ MpUMepaMu XUMIYECKUX PEaKIIiii).
- Haxoxxnenune B mpupozie, MoIy4eHue.

- [Ipumenenue.

OnemenTsl 15-4, 16-ii, 17-i1 u 18- rpynmsl nepruoudeckoi cuctemsl daeMeHToB .M.

Meunneneesna.

PaccmarpuBaembie BOIIPOCHL:

- 3aKOHOMEPHOCTH (PU3UUECKHX CBOWCTB B TPYIIIIE.

- XuMuueckue cBoiicTBa (¢ mMpUMepaMu XUMHUYECKUX PEaKIuil).

- Haxosxnenue B mpupoJie, HOIydeHue.

- [Ipumenenue.

- A30T, ocop, MBIIBIK B OpraHU3Me, HX OMOJIOTHIECKas pOIb.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HaumenoBanue 1abopatopHbBIX paboT / KpaTKoe coJiep:KaHue

CIIOCOBBI BBIPAXKEHM A KOHIIEHTPALIMM PACTBOPOB. OIIPEAEJIEHUE
KOHIIEHTPAIIMU COJISHOM KUCJIOTBI

B pe3synbrare BRINOIHEHUS 1a60PaTOPHOI pabOThI CTYICHTHI Y3HAIOT:
- KaK#ue CyIIeCTBYIOT CIIOCOOBI BBIPAKEHUS KOHIICHTpaui
- METOJ TUTPOBAHHUS

OITPEJIEJIEHUE BPEMEHHO! JKECTKOCTHU BOJIbI

B pesynbrate BBINIOTHEHHUS NPAaKTHIECKONH pabOTHI CTYICHTHI Y3HAIOT YTO TAKOE )KECTKOCTD BOJIbI,
CIIOCOOBI ycTpaHeH!s pa3nnyHoit xxecTkocTH, [ OCTHI B 00:1aCTH KOHTPOJIS KQ4eCTBa Pa3IuIHbIX BOJ U
coJiepXKaHusA 00IIEero coiep>KaHus METaJUIOB B BOJIE

CKOPOCTH XUMHUYECKUX PEAKIIMI. XUMHUYECKOE PABHOBECHUE

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

- MOMEHT XUMHYECKOTO PABHOBECHS

-3]IM

- Ilpunnun Jle-UlaTense

- IIOHATHE AUCCOLMAIUN U aCCOIAAIINI

- ()aKTOPHI BIHSONIUE HA CKOPOCTh PEAKIHU

TUJIPOJIN3 COJIEN

B pe3synprare BRINOTHEHUS MPAKTHYECKON paObOTHI CTYIEHTHI 03HAKOMSTCS C:
- IIOHATHUE TUAPOJIN3

- conmu

- TUZIPOJIN3 coJeit

- pH cpensr

OKUCJIIUTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLIECCHI

B PE3yJIbTAaTC BBINIOJHCHUA HpaKTI/I‘IGCKOﬁ pa6OTBI CTYACHTHI Y3HAIOT YTO TaKOC OBP peaKkuunu, 4YTO TaKOC
OKHUCJICHUEC, BOCCTAHOBJICHUEC, ITPOLCECCHI ITPOTEKAKOIMHE ITPHU OKHUCIICHUU 1 BOCCTAHOBJICHUN




HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

/11
6 |DJEKTPOXUMMYECKUE ITPOIIECCHI. TAJIbBAHUYECKHWH SJIEMEHT
B PE3yJIbTATC BBINIOJIHCHUSA HpaKTH‘IeCKOﬁ pa60T1,1 CTYACHTHI Y3HAIOT YTO TAKOE€ DJICKTPOXUMUYCCKHUC
IMMPOUECCHI, UTO TAKOEC rajJlbBaHMYECKUM QJICMCHT, SHC, CTaH)IapTHLIﬁ NOTCHIUAJ, MOTCHIUAJIBI, pacdCT
OJIC rasbBaHUYECKOTO AJIEMEHTa
7 |[KOPPO3UM METAJIJIOB
B pesynbpraTe BRINOTHEHUS MIPAKTHYECKON paOOTHI CTyIEHTHI Y3HAIOT YTO TaKOE MPOIIECCHI OKHMCICHUS Ha
MeTaJuIaX, IPOIecc KOPPO3UH METAILIOB.
8 |CIIOCOBbBI 3AIINUTHI OT KOPPO3M
B pe3synbrare BRINOTHEHHUS MIPAKTHYECKON paOOTHI CTyIEHTHI Y3HAIOT KaK 3allUTHTh METAJUIBI OT
KOppO31H, Kakue CII0COOBI 3allIUTBI CaMbIC MPOAYKTHUBHBIC. Hpoueccm MMpoXoadlre Ha METaJlllax IIpu
Ppa3JIMYHbIX crocobax 3allIUTBLI OT KOPPO3UHU.
4.3. CamocrosiTenbHas padboTa 00y4daroImXCs.
Ne o
/ Bun camocTosiTennbHOM paboThI
n/m
1 |U3yudeHue MOMOJHUTEIHHOMN JIUTEPATYPHI.
2 | [loaroroBka K MpOMEKyTOYHOU aTTECTALIUU.
3 | [loaroroBka K TeKymiemMy KOHTPOJIIO.

5. Ilepeuenr wu3maHui, KOTOpPHIE PEKOMEHIYETCS HCIOJIb30BaTh IPHU

OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

No

/1

bubnuorpaduueckoe onucanue Mecro nocryna

1

[TaBnoBa, E. . Dkonorus tpancnopra : yueOHUK U https://urait.ru/bcode/560368
npakTukyMm Juis By3oB / E. 1. [1aBnosa, B. K. HoBukos. —
7-e u3n., nepepad. u gon. — Mocksa : 3aarenseTBo
FOpaiit, 2025. — 416 c. — (Bsiciiee obpazoBanue). —
ISBN 978-5-534-16734-4.

Okosorus : y4eOHUK U IPAKTUKYM TSl By30B / 101 https://urait.ru/bcode/560577
penakuueit O. E. KonaparbeBoit. — Mockaa :
WznatensctBo FOpaiit, 2025. — 283 ¢. — (Boiciiee
obpaszosanue). — ISBN 978-5-534-00769-5.

Pocun, 1. B. Xumus : yueOHUK M IPaKTUKYM JUIsl BY30B / https://urait.ru/bcode/580188
. B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — Mockaa :
N3narensctBo FOpaiit, 2025. — 328 ¢. — (Boiciiee
obpazosanue). — ISBN 978-5-534-15973-8.

Kapuayx, H. H. Oxpana tpyna : yueOnuk st By3oB / H. H. | https://urait.ru/bcode/559672
Kapnayx. — 2-e u3j., nepepa0. u jon. — MockBa :
WznatensctBo FOpaiit, 2025. — 343 ¢. — (Briciiee
obpaszosanue). — ISBN 978-5-534-15940-0.




6. IlepedeHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

Odunmaneuseiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texanueckas o6udauoreka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBatenbHas miardopma «¥Opaitt» (https://urait.ru/).

OOmue wWHPOPMAIIMOHHBIC, CIPABOYHBIE W  IOWCKOBBIE  CHCTEMBI

«KoHcynbpTaHT [Tmrocy(https://consultantplus.helpline.ru/),
«Tapan»(https://garant-pr.ru/).
DNEeKTPOHHO-O0MOIMOTeUHAs cucrema U3/1aTeJIbCTBA «JTanby

(http://e.lanbook.com/).

7. llepedyeHb  JHUIIEH3UOHHOTO M  CBOOOJHO  PaCIpPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Office 365

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHHUSI 00pa30BaTEIbLHOIO Mpoliecca Mo IUCIHUILUTHHE (MOIYJIIO).

VY4eOHblE ayIUTOpUM Uil MPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAILECHHBIE
KOMITBIOTEPHOU TEXHUKON U HaOOpaMu AEMOHCTPAMOHHOTO 000pYA0BaHUS

9. ®opma MPOMEKYTOUHOM aTTECTALINU:

3auet B 1 cemectpe.

10. OueHouHbIE MaTEPHUAIIBI.

OueHOYHbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEICHUH MTPOMEKYTOUHOU
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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