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roj Hadayia moarotosku 2026

Keamudukarms 0akajaBp

Dopma o0yaeHHS 3a04Has

OO0mast TpyZI0eMKOCTh 33ET

YacoB 1o yueOHOMY IUTaHy 108 Buibl KOHTPOJISL B ceMecTpax:
B TOM YHCIIE: 3ager 1
AyIUTOPHBIE 3aHATH 10
caMmocCTosTeNbHas paboTa 96

KOHTaKTHasi paboTa BO BpeMsl
npomesxyrouHoii arrectanuu (UKP)

Pacnpeneﬂeﬂne YacoB TUCHHUIIMHBI 110 KypcaM

Kype 1
— Utoro
Bun 3anaruit v | Pl
Jlexuu 2 2 2 2
JlabopaTopHsbie 4 4 4 4
IIpakTuyeckue 4 4 4 4
Wnas KoHTaKTHas 2 2 2 2
pabota
Uroro ayn. 10 |10 (10 [10
KonraktHas pabora |12 |12 |12 |12
Cawm. pabora 9% 196 |96 |96
HUroro 108 | 108 | 108 | 108




Pabouas mporpaMma qUCIUILUINHEL

Xumus

pa3padoraHa B coorBeTcTBUM ¢ PI'OC:

®denepanbHBII TOCYIapCTBEHHBIN 00pa30BaTeIbHEIN CTAHIAPT BBHICIIETO 00pa3oBaHus - OaKkajaBpuaT MO HATIPABICHUIO
moxrotroBku 09.03.02 UupopManroHHBIE CHCTEMBI B TeXHOJIOTHH (TIprka3 MuHoOpHayku Poccun ot 19.09.2017 1. Ne 926)

CocTaB/icHA HA OCHOBaAHUHU yqeﬁnoro ImJiaHa 06pa30BaTeHBHOi/‘l nporpaMmmabi:

09.03.02 TH®OPMAILIMOHHBIE CUCTEMBI U TEXHOJIOITUN

roJ Havaja moarotosku 2026

Pabouyro nporpamMmmy coctaBuiI(u):

KOH, doyenm, [lenucosa Enena Cepeeegna

Pabouas mporpamMma o1o0peHa Ha 3ace1aHuN KadeIphl

3asenyromuii kKadeapoi Kypusasko Oner JleoHnnosmy



1. IEJIX OCBOEHU A JTUCHUIIJIMHBI (MOAYJIST)

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Biok. Yacte. OOIT: | F1.B

2.1 | Tpe6oBaHus K MpeABAPHUTEILHOI MOATOTOBKE 00YYalOIIerocs:

2.1.1| Ucropus Poccun

2.1.2 | O3nakoMuTeNbHAS MPaKTHKA

2.1.3 | Texnonorugeckas (IponU3BOJCTBEHHO-TEXHOIOTHYIECKas) MPaKTHKa

2.1.4| YnpasneHue JINYHBIME (PHHAHCAMH

2.1.5| OcHOBBI BOGHHOM IOATOTOBKU

2.1.6 | DxoJorus

2.1.7 | Teorpadus BOAHBIX MyTei

2.1.8 | Ucropus tpancnopra Poccun

2.1.9| ®usuka

2.1.10 | TparcnopTHOE Heperpy30uHoe 000pyJOBaHNE

2.1.11| Teopus u ycTpoiicTBa CynHa

2.1.12| Yopasnenue npoheCCHOHAIBHOH NesTeTbHOCTBIO

2.1.13 | MeTpoorusi, CTaHAapTA3AIUS U CEPTUDHKAIIHS

2.2 | JucuunaaHbl (MOIYJIN) U NPAKTHKH, JJIsl KOTOPHIX 0CBOEHHE JAHHOI TUCHUILIHHBI (MOTYJIsI) HEOOXOTHMO KAK
npeaIecTByonee:

2.2.1 | BeimonHeHue, MOATOTOBKA K MPOLIeIype 3alllUThl U 3al1UTa BBITYCKHON KBAIM(UKAIIMOHHOMN paboTh

2.2.2| OpraHu3anus JOCTYIIHON cpeJIbl U1 HHBAIKAOB Ha TPAHCIOPTE

2.2.3 | DxoHOMHUKA OTpaciiu

2.2.4| MapkeTHuHI Ha TPaHCIOPTE

2.2.5 | YopasieHue nepcoHajloM

2.2.6 | Texnonornueckast (MIpOU3BOJCTBEHHO-TEXHOIOTHYECKAs) MPAKTUKA

3. KOMIIETEHIINA OBYYAIOIIET'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUITJINHBI
MOAYJist)

YK-1: Cniocoden OCYIIECTBJIATH MOUCK, Kpl/lTPl‘{eCKI/lﬁ AHAJIN3 U CHHTE3 l/IHq)OpMa].[I/IH, NPUMEHATH CHCTEMHBII MOAXO0/ AJIA

PEHICHUA MOCTABJICHHBIX 3a1a4

VK-1.1: 3HaTh: METOMKH MTOKUCKA, cOOpa U 00pabOTKH HH(OPMAIINH; aKTyaIbHbIe POCCHICKUE U 3apyOe)HbIC HCTOYHUKH
nHpopManun B chepe nmpodeccHoHaNEHOH NesTeIBHOCTH; METOJ CHCTEMHOTO aHAJIN3a

VYK-1.2: YMeTh: NpUMEHATh METOIUKH MOUCKa, cOOpa 1 00paboTKN HHPOPMAIINH; OCYIIECTBISTh KPUTHIECKUI aHATIN3 U CHHTE3
uH(pOpMAaLUH, TTOTyICHHON U3 Pa3HBIX HCTOYHUKOB; IPUMEHSATh CHCTEMHBIN ITOAXO/ IS PEIICHHUS TOCTABICHHBIX 3a/1a4.

VYK-1.3: Bnagetb: MeTOoAaMu MoUcKa, coopa 1 00pabOTKH, KPUTHYECKOTO aHANIN3a ¥ CHHTE3a HH(OpPMAILMU; METOANKON CHCTEMHOTO

noaxoJa ajsd pC€uICHUs MOCTaBJICHHBIX 3a1a4.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MO YJISA)

Kon Bun

/ Kype " 1.
3aHATHSA | 3aHATHSA

pecypcsl

Paznen |Paspen 1. Xumuyeckasi TepMOAMHAMUKA U
KHHETHKA

1.1 IIp 2.1 DHepreTrka xuMu4eckux npormeccos /I1p/ 1 1 JIL.1J11.2
J1.3
J11.4J12.1
2.2
JI2.3J13.1
J13.2J13.3
010232354
35

HanmeHoBaHUe pa31eioB U TeM /BHJ 3aHATHS/ Cemectp | YacoB | JIuteparypa | IIpumeuanue




1.2

Cp

2.1 DHepreTrka XUMUYECKUX nporeccos /Cp/

25

JI1.1J11.2
JI1.3
JI1.4J12.1
I2.2
JI2.3]13.1
JI3.2J13.3
01023354
35

1.3

JIab

2.2. CKOpOCTb XUMUYECKUX PEAKIH U XUMHUYECKOE
paBHoBecwue /J1ab/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
JI2.3]13.1
JI3.2J13.3
01023354
95

14

Cp

2.2. CKOpOCTh XUMHYECKUX PEAKIIUN 1 XUMHUYECKOE
paBHoBecue /Cp/

40

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
010232354
95

Paznen

Paznmen 2. XuMHYeCKHe CHCTEMBI

2.1

JIab

3.1 PactBOpBIl. MeTO b ONMMCAHUN XUMUYECKUX
paBHOBECHH B pacTBOPaX dEKTpoauTos /J1ad/

JI1.1 J11.2
JI1.3
JI1.4J12.1
J12.2
J12.3J13.1
JI3.2J13.3
0103023354
95

2.2

IIp

3.1 PacTBOpBl. MeTOo b ONMCAHUN XUMUYECKUX
PaBHOBECHI B pacTBOpax dJIEKTPoIaUTOB /I1p/

JI1.1 J11.2
JI1.3
JI1.4J12.1
J12.2
J12.3J13.1
JI3.2J13.3
0103023354
95

23

Cp

3.1 PacTBOphl. MeTo b ONMCAaHUNH XUMUYECKUX
paBHOBECHIA B pacTBOpax 3eKTpoiauTos /Cp/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3]13.1
JI3.2J13.3
01023354
35

2.4

IIp

3.2. Kommonassle pacTBopsl. CBOHCTBA TUCTIEPCHBIX
cuctem /TIp/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
01023354
95

2.5

Cp

3.2. Konnougnsle pactBopbl. CBOMCTBA TUCTIEPCHBIX
cuctem /Cp/

10

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
JI2.3]13.1
JI3.2J13.3
01023354
35




2.6 IIp 3.3. DnexTpoxuMuueckue cucreMbl. OCHOBHBIE 1 1 JI1.1J11.2
HPOLIECCHI, TIPOTEKAIOLINE B SIEKTPOXUMHIECKHX J1.3
cucremax /ITp/ JI1.4712.1
2.2
JI2.3J13.1
J13.2J13.3
01323354
35

2.7 Cp 3.3. DnexTpoxummuueckue cucteMbl. OCHOBHBIE 1 20 JIL.1J11.2
HPOLIECCHI, TTPOTEKAIOIINE B SIEKTPOXUMHIECKIX J1.3
cucremax /Cp/ JI1.4712.1
2.2
JI2.3J13.1
J13.2J13.3
01323354
35

2.8 Jlex 3.2. Konnmounueie pactBopbl. CBOHCTBA TUCTIEPCHBIX 1 1 JIT.1J11.2
CUCTEM JI1.3
/JTex/ JI1.4712.1
2.2
J12.3J13.1
JI3.2J13.3
01323354
35

2.9 Jlex 3.3. DnekTpoxuMuyeckue cucteMbl. OCHOBHbBIC 1 1 JIT.1J11.2
MIPOIIECCHI, MPOTEKAIOIIUE B AIEKTPOXUMUICCKIX JI1.3
cucremax /JIex/ JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
212233 24
35

2.10 HKP 3auet /UKP/ 1 2 JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3]13.1
JI3.2J13.3
01323354
95

5. CONEP’KAHUE JUCLOUILINHBI (MOAYJIST)

Paznen 1. CtpoeHue BemiecTn

Tema 1.1 Ilepruoguueckuil 3aK0H U NepUoIUUECKas cCUCTEMa XUMHUYECKUX 3ieMeHToB J[. M. Menneneesa

OCHOBHBIE IIeTH U 33Ja4ll JUCIUILUINHEL, €€ CTPYKTYpa U CBSI3b ¢ AUCLUILIHHAMHY B 00IIel cucTeMe MOJTOTOBKY CHEeIHANINCTA.
Crpoenne aToma u nepuoaudeckas cucrema JI.M. MenneneeBa. AToMHBIE sipa U uX cocTaB. M30Tombl. D1eKTpOHHBIE 000IOUKU
aTOMOB. XapaKTEePHUCTHKa ITOBEICHHS 3JICKTPOHOB B aToMaX. KBaHTOBO-MeXaHHUYeCKast MOJIENb aToOMa. THITEI OpOUTaNIeH U ITOPSI0K
3aM0JIHEHUS ANEKTPOHHBIX ypoBHEH. IIpaBuio Kneukosckoro. Ilpasuiio I'yuaa. Ilepuonuueckas cucrema anemenros [J.1.
MemnpeneeBa: CTpPYKTypa, IEPUObL, TPYIIIBL, MOATPYNIILL. [og0keHHe 2IEMEHTOB B IEPUOJUUYECKOI! ciucTeMe. DIIeMeHTsL: s, ,p, d, f.
IMepuoandeckuii 3akoH. Ilepuoauueckoe U3MEHEHNE CBOMCTB XMMUUECKHX JIEMEHTOB. MeTaNINUECKHE U OKHCIUTENbHbIE
CBOCTBA JIEMEHTOB H ITPOCTHIX BEIIECTB

Tema 1.2 Buabl XuMUYECKOM CBS3M B PA3JIMYHBIX THIIAX COCIUHEHUN

KonnuecTBeHHbIE XapaKTEPUCTUKY CBS3U: SHEPIUs, BAJICHTHBIE YIVIbI, JUIMHA U HAIIPABJICHHOCTb CBA3U. OCHOBHBIE BUIbI
XMMHYECKOH CBSA3M — KOBAJICHTHAs U HOHHaA. [IpocTpaHCcTBeHHAs KOH(pUTypanus MoneKyn. CurMa, Imi, AejbTa - CBS3H.
T'ubpunuzanus aToMHbIX opOuTaneld. Tumnsl ruOpUAN3aLUY U CTepeoXuMHs MoJieKyn. KpatHocTs cBsi3u. HenossipHast u monspHas
cBs13b. [locrossHHBIE M HaBeNEHHBIE AUTIONH. D(Q(PEKTUBHBIC 3apsiIbl AaTOMOB B MOJICKYJIaX. XapaKTepHble 0COOEHHOCTH HOHHOM
CBSI3U: HEHACBIIIAEMOCTh U HEHAIIPABIEHHOCTb. MeTaJlInuecKas CBs3b. XMMHUUYECKasl CBA3b U CBOMCTBA BEILIECTB.
MesxMoneKyIIpHOe B3aUMOAEHCTBHE. DNEeKTPOCTaTHIeCcKoe B3auMo IeiicTBie MoIeKkyn. BogopoaHaas cBa3b. MexXMOIeKyIsIpHas 1
BHYTPUMOJEKYIApHAs BOAOPOAHAs CBA3b. KoMIIeMEeHTapHOCTh

Tema 1.3 OcHOBHBIE KIIaCChl HEOPraHUYECKUX COEUHEHUN

IIpoctsie coenuHenus kucnopoaa. OKCHIbI: OCHOBHBIE, KUCIOTHBIE U aM(oTepHble. HoMeHKIaTypa okcuaoB. XUMHUECKHE
CBOMCTBa U IPUMEHEHNE OKCUOB. [ npokcuibl ocHOBHBIE M aM(poTepHble. HOMeHKnaTypa 1 MomydeHne ruipoKCHIIOB.
XuMmuueckue CBOMCTBA U MpUMEHeHue TupokcuoB. Kucinorsl. Homenknatypa, noiayueHue, XMMU4eCKHE CBOMCTBA U IPUMEHEHUE
kucnot. Conu: HOpMallbHbIE, KUCIIBIE U OCHOBHBIe. HOMEHKIaTypa, IoiTydeHrne U CBOHCTBA coleil. [eHeTndeckas CBA3b MEXIy
OCHOBHBIMH KJIaCCaMH HEOPraHUYEeCKUX COeAUHEHUI.




Pazznen 2. Xumnueckas TepMOAUHAMHUKA U KUHETHKA

Tewma 2.1 DHepreTHka XMMUYECKHUX IIPOLIECCOB.

DIeMeHTH TePMOXUMHHU. DK30 U SHIAOTepMHUUecKue peaknuu. Tepmoxumudeckue ypaBHeHus. [ToHsATHE O TemoTax 0Opa3oBaHUsSL
BewiecTB. 3akoH ['ecca u cienctBus u3 Hero. [Ipumeps! npumeHeHus 3akoHa ['ecca amst pacuéra TemnoBbIX 23QPEKTOB pazIHIHBIX
HPOLIECCOB. DIIEMEHThI TEPMOANHAMUKHI. 3aKOH COXPaHEHHs SHEPTHU. BHYTPEHHSS SHEPIUs U SHTAJBIHNS. DHTAIBINSA 00pa30BaHHs
XAMHYECKUX coenuHeHnid. CtannapTHas sHTaNbnuA. [loraTre 00 sHTpormu. M3MeHeHNe SHTPONNH ITpH XUMUYECKUX TIpoIieccax.
CrannaptHas sHTponus. DHeprus [166ca (1306apHO-U30TEPMUUECKUN TOTCHINAN) U €€ U3MEHEHHE MTPH XUMHUYECKHUX MPOIECCax.
CrannaptHoe n3MeHenue snepruu [ nb6ca. Hanpasnenne xumudeckux npoueccos. YpasHenue [ nooca-I'ensmronbia.
TepMonuHaMu4ecKe pacy€Thbl

Tema 2.2 CKOpOCTh XMMHYECKUX PEAKINH I XHUMHUYCCKOE PaBHOBECUE

CKOpOCTb XUMUYECKHX PEaKIfii B TOMOTEHHO! M TeTEPOreHHOM cucTemMax. 3aBUCUMMOCTb CKOPOCTH XUMHUECKOM PeaKkiuu OT
KOHLEHTPALH PEearupylolnX BEIECTB. 3aK0H JeicTByromux Macc. KoHcranTa ckopocTu peakiyuu. 3aBUCUMOCTb CKOPOCTH
XMMHYECKUX PEaKkNuii 0T TeMIepaTyphl. TemrepaTypHbIid ko duimenT ckopoctr peakiun. [Ipasuno Bart-ITodda. [Torsrue 06
SHEepreTU4eckoM Oapbepe, aKTUBHBIX YaCTHILAX M YHEPIUHU aKTHBAIMU. Y paBHeHUEe AppeHuyca. [lepexoqHoe cocTosHNE
(akTHBUpPOBaHHBINA KOMIUIEKC). VICTHHHAS SHEPIUs aKTHBALUK 31eMEeHTapHON peakiuu. OOpaTUMbIC 1 HEOOPATHMBIC PEAKIIUH.
XHMHYECKOE paBHOBECUE B TOMOIEHHBIX M I€TEPOTeHHBIX cucTteMax. KoHcTanTa paBHOBecus. CMeleHHe XUMUYECKOTO
paBHOBecHs. DaKTOPBI, BIUAIOLINE HA CMELICHUE XUMuUecKoro pasHoBecus. [Ipunnun Jle Illarense. MeToas! ynpasieHus
TEXHOJIOTMYECKHMH MPOLIECCAMU, OCHOBaHHBIE HAa H3MEHEHHE CKOPOCTH U CMEIEHHH XUMUYECKOTO PAaBHOBECHS

Pasnen 3. Xumuueckue cuCTEMbI

Tema 3.1 PactBopsl. MeTOABI ONUCAaHUH XUMUYECKUX PAaBHOBECHIT B PACTBOPAX 3JIEKTPOIUTOB.

PacTBOpBI Kak TOMOT€HHbIE MHOTOKOMIIOHEHTHBIE CUCTEMBI. XHMMHUUECKHE MPOLECCH TPU 00pa3oBaHuH pacTBopoB. ConbBaTays.
I'uppathHas Teopust pactBopos .M. Menaeneesa. [unparel u conbBaThl. FI3MeHEHUE HTAIBINY U SHTPOIMHU IIPU PACTBOPEHUM.
PacTBOpHMOCTB XHUIKNX, TBEPABIX U Ta3000pa3HBIX BEIIECTB B )KUAKOCTAX. BiusHIE Ha pacTBOPHIMOCTE MIPUPOJIBI KOMIIOHEHTOB
pacTBopa, TeMIepaTypsl U AaBieHus. HacbleHHbIe, HeHACHIIIEHHBIE U MePEeCHILIEHHbIE PACTBOPHI. PaznudHble c1ocoOb!
BBIPAYKCHUS] KOHLIEHTPALUK PACTBOPOB U UX B3aHMHbIE NepecdEThl. Paz0aBieHHbIE pacTBOPHI HEAIEKTPONUTOB. M ieanbHble
pactBopbl. OcMoc. OcMmoTHUecKkoe faBneHue. Teopus pa3daBieHHbIX pacTBopoB Bant-T'odda. JaBieHne HachIIIEHHOTO TTapa-
pacTBOpuTeNs HaA pacTBopoM. JluarpamMma cocTosiHUS pacTBOpoB. [loHmKeHne faBiIeHus mapa-pacTBopoB. KomnuraTusHele
cBOIcTBa pacTBOPOB. II0oBbIIEHNE TEMIIEPATYPI KUIIEHUS! pACTBOPOB U MOHM)KEHHE TEMIIEPATYPHI UX KPUCTATITH3ALUH. 3aKOHBI
®pancya-Mapu Payms. MeTos! onpeneeHns: MOJIECKYISIPHBIX MacC PacTBOPEHHBIX BeIIecTB. Kprockonus 1 30YIUTHOCKOIHS
Tema 3.2 Konmnounusie pactBopsl. CBONCTBA AUCHEPCHBIX CUCTEM

Jucnepcusle cucteMsl. Knaccudukanus JUCHEPCHBIX CUCTEM: IO Pa3Mepy YacTHIl AUCTIEPCHOHN (a3bl, IO arperaTHOMY COCTOSTHUIO
(a3 cuctemsl. Kiacchl rereporeHHbIX fucnepcHbIX cucteM. Komnonansle cucremsl. JInooOHbIE KOUIOUIHBIE PACTBOPHI (301IH).
PacTBOpHI BEICOKOMOJIEKYIIPHBIX coenuaeHni (BMC) mmn mnodrmisHble Komtonasl. CocTaB U cTpoeHHe THO(GOOHBIX KOJIIONIOB
(Munenna). JIBoitHO# anexTpudeckuii cinoit. CtpoeHue 30 noguna cepedpa. Metoas! moaydeHNs: KOIIOUIHBIX PACTBOPOB!
KOHJIEHCAIlUs, JUCIeprupoBanue U nenrusanus. CBoNCTBA KOMIOMIHBIX CUCTEM. METOIbl OYUCTKH KOJTOUAHBIX CHCTEM.
Ancopbuns 1 e€ pa3HOBUAHOCTH. VICIIONB30BaHIE B TEXHOJIOTHUECKHX ITPOIIeccax

Tema 3.3 Dnexkrpoxumuueckue cucreMbl. OCHOBHBIE IPOLECCHI, IPOTEKAIOIINE B IEKTPOXUMHUUECKUX CUCTEMAX

Crenenb okucneHus. OKUCIUTENbHO-BOcCTaHOBUTENbHBIE peakuuu (OBP). Dnextponnas reopus OBP. Knaccuduxkanus OBP.
Baxneiiye OKUCIUTENN U BOCCTAaHOBUTENH. Biusanue cpepl Ha npotekanre OBP. DnekTpoHHO-MOHHBIE OalaHCHL.
DnexTpoxumus. InekTpoxummudeckue mnporeccol. [ereporennsie OBP. TToHsiTHEe 00 271€KTPOIHOM MOTEHIAANE U (PaKTOPHI,
BJIMSIONINE HA UX BeJnunHy. [IoHATHE O cTaHAapTHBIX MOTeHLMaNaX. BogopoaHblii (cTaHAapTHBIN) 21eKTpo. [ansBaHnYeCKue
aneMeHThl. Psj Hanpsiokenuit MetamnoB. YpasHenue HepHera. KoHIeHTpallnoOHHbIE 71EMEHTBI. TOITUBHBIE YIIEMEHTBI. DIEeKTPOIIU3.
DIEKTPOIU3 C PACTBOPUMBIM U HEPACTBOPUMBIM aHOAOM. DJIEKTPOXUMHUECKUH SKBUBaIEHT. 3akoHbl Papases. Beixoa 1o Toky.
OIEKTPOIUTHYECKOE MOIYYEHUE METAJIIOB. DJIEKTPOJIN3 PACILIABOB.

6. ®OH/JI OHIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BH/IOB OLEHOYHBIX CPENCTB

3ayer

6.2. TeMbl NUCbMEHHBIX PadoT

nabopaTopHble pabOThL, MPAKTHUECKUE PabOTHI

6.3. TunoBbie KOHTPOJIbHBIE 3a1aHUS UJIX HHbIC MaTepUAJIbI, HeOﬁXOI[I/lele JAJIA ONCHKH 3l-[aHI/ll7l, yMEHl/lﬁ Hu (l/l.]'ll/l) HaBBbIKOB

HepequL BOIIPOCOB JJII UTOT'OBOT'O KOHTPOJIA MO AUCHUTUINHE

1. 1. Crpoenne aroma. KBaHTOBO-MeXaHHYECKast MOJIENb aToMa. THIIBI OpOHTAaJIeH M OPSIOK 3aITI0JTHCHAS
3eKTpoHHBIX ypoBHeil. [IpaBuno Kineukosckoro. [Ipasuino ['yana. 3ampet Ilaymu.

2. [lepuonuueckas cucrema anemenToB /.M. Menneneesa: CTpykTypa, epuobl, Ipymnbl, noArpynnsl. [lonoxenue
JIEMEHTOB B NIEPHONUECKON cuctemMe. DIEMEHTHL: S, ,p, d, f.

3. [lepuonuueckuii 3axon. [leprnoanieckoe n3MEeHEHNE CBOMCTB XUMUYECKUX 3JIEMEHTOB.

4. Oco0eHHOCTH KOBaJICHTHOM CBsI3U. HacklliaeMocTh 1 HalpaBIIeHHOCTh KOBAIEHTHOH cBsi3u. CUTMa, IH, IeJIbTa - CBSI3H.
5. Tubpunusanus aToMHbIX opbuTaneil. Tunsl ruOpuan3ayy U CTepPeOXUMUs Monekyn. KpaTHOCTb cBA3H.
[Monapu3yeMOoCTb KOBaIEHTHOW CBSI3H.

6. Vonnas cBS3b Kak KpaltHHi ciTydail moiIpHu3aIiiy KOBAIEHTHON CBA3H. XapaKTepHbIe OCOOCHHOCTH HOHHOH CBSA3M:

HCHACbIIACMOCTb U HCHAIIPABJICHHOCTb.




7. Merannuyeckas CBsI3b M CBOMCTBA BEIISCTB C METAJIINUECKOH CBS3bIO.

8. BoaoponHas cBsi3b. MeskMoneKynspHas 1 BHyTPUMOJIEKYIIIpHas BOJOPOAHAs CBA3b. BiausHIe BOJOPOIHOI! CBA3U Ha
CBOCTBA BEIIECTB.

9. Xumus s-3nemenTos (I rpynma w1 moarpymma).

10. Xumus s-anementos (Il rpynna 1. noarpynma).

11. Xumus p-anemenToB (III rpynma . moarpynma).

12. Xumus p-anementos (IV, V rpynma mi. noarpymmna).

13. Xumus p-anemenToB (VI-VII rpynna m1. noarpymma).

14. XapaKTepHCTHKa IIEPEXOJHBIX METANIOB.

15. OKcHIBI: OCHOBHBIC, KHCIOTHBIE M aM(oTepHble. HOMEeHKIaTypa OKCHI0B. XHMHYECKHE CBOUCTBA M IPUMECHEHHE
OKCHJIOB.

16. Tunpokcunel ocHoBHBIE U amdoTepHble. HOMeHKIaTypa U mojydeHHe THAPOKCUIOB. XUMUYECKHE CBOIICTBA U
NpUMEHEHHE TUIPOKCHIOB.

17. Kucnorel. HomeHknaTypa, ojrydeHue, XMMUUECKUE CBOMCTBA U IPUMEHEHHUE KUCIIOT.

18. Conu: HOpMaNbHBIE, KUCTBIe U OCHOBHEIE. [lomydeHue u cBoicTBa comneil.

19. XYMUST KOMIUIEKCHBIX COEAUHEHUH.

20. XUMHUYECKUE CBOMCTBA IPY30B, [IEPEBO3UMBIX CyaMHU.

21. Knaccsl u xumus noxxapa. Bunel u xumudeckas Ipupoia BO3TOpaHUs

22. KonndecTBeHHBIE 3aKOHBI XMMHUH: 3aKOH COXPAaHEHUS MAcChl, 3aKOH COXPaHEHUs YDHEPIUH, 3aKOH YKBUBAJICHTOB U
KpaTHBIX OTHOIIEHHH.

23. OK30 u ’HAO0TepMHUUeckue peakuu. [ToHsaTHe 0 TermoTax 00pa3oBaHus BEIIECTB. 3akoH [ecca U CIeCTBUS U3 HETO.
24. OeMeHTHI TePMOIUHAMUKH. 3aKOH COXPaHEHHs 3HEpIuH. BHyTpeHHss sHeprus u 3HTanbnus. [lorsTue 06 3HTpOnHH.
M3smeHeHne SHTPONUU ITPU XUMUYECKUX Tpoleccax.

25. Oneprus [160ca (1300apHO-M30TEPMUYECKUH ITOTEHIHAN) U €€ H3MEHEHHE IPH XMMUYECKHUX Iporeccax. Y paBHeHHE
I'm66ca-I'enmpmromnsna.

26. 3aBHCUMOCTbH CKOPOCTH XMMHUYECKOH peakiy OT KOHUEHTPAIMK PEarupyloluX BEeUIeCTB. 3aKOH ASHCTBYIOIUX Macc.
KoHcraHnTa ckopocTH peakiyu.

27. 3aBHCHMOCTH CKOPOCTH XUMHUYECKUX PEaKIHi OT TeMIepaTypsl. TeMnepaTypHbIit KOO(QQUIIMEHT CKOPOCTH PEaKIIHH.
IIpasuno Bant-Todda.

28. ITonsTHe 00 SHEepreTHYeckoM Oapbepe, aKTUBHBIX YacTHLAX U SHEPIUH akTHBaUUH. Y paBHeHne Appenuyca. [lepexonnoe
COCTOsIHHE (AaKTHBHPOBAHHBIA KOMIUIEKC). VICTHHHAS SHEPIUs aKTUBALIMH SJICMEHTAPHOH PEaKITHH.

29. ToMoreHHBIN U reTeporeHHbIN KaTanu3. [loHaTHe 0 MeXaHU3Me KaTATUTHYECKHUX MpoleccoB. Posb agcopbunu B
reTeporeHHOM KaTanuse. KaTanus3aTopsl: IMCIEpPCHOCTb, CIEKaHHe, KaTaluTHIecKue sabl. IHTMOUTOPEI.

30. OO6parumble ¥ HeOOpaTUMBbIE peakny. XMMHUECKOE PABHOBECHE B TOMOTCHHBIX U TeTEPOTreHHBIX cucremMax. Koncranra
paBHoBecusi. Cmemenne xumuaeckoro pasHoBecus. [Ipunnun Jle aTenne.

31. PacTBOpBI Kak TOMOTeHHbIE MHOTOKOMIIOHEHTHbIE cucTeMbl. ConbBaTarus. [uaparHas Teopust pactsopos JI.1.
Menneneena.

32. Pa3baBieHHBIE PaCTBOPHI HEANEKTPOIUTOB. M neanbHbIe pacTBOPHL.

33. OcmMotndaeckoe nasineHne. Teopust pa3daBiaeHHBIX pacTBOpoB BanT-Todda. JaBneHne HaCHIIIEHHOTO Mapa-pacTBOPUTEIS
HaJl pacTBOpoM. IIoHMKeHUe JaBIeHus apa-pacTBOPOB.

34. 3akonsl @pancya-Mapu Payss.

35. MeTop!l onpeiesIeHUs] MOJIEKYIISIPHBIX MacC PacTBOPEHHBIX BeIIeCTB. KpHOCKOMHS 1 S0YILTHOCKOIIHSI.

36. Teopus anexrponutuueckoit auccormarmu C. Appernyca. CTeneHb JUCCOMUALNN IEKTPOIUTA U €T0 CBA3b C
M30TOHUYECKUM KOI(PPUIIUEHTOM.

37. CuuteHBIC U ca0ble AIeKTPOIUTHL. KOHCTaHTa qHCCOIManyy cIadbIX AIEKTPOIUTOB H €€ CBSI3b CO CTETICHBIO
JHccoIraIiy. 3akoH pasbasnerns OcTBaIbaa U MPe/eIIbl eT0 IPUMEHEHNUS.

38. Honnsle paBHOBeCHs B pa30aBieHHBIX PACTBOPAX JIEKTPOIUTOB U Teopust C. AppeHuyca.

40. Bonopoausiii mokazarens pH. Manukaropsl. Juccouunanus Bonsl. MoHHOE npousBenenne Boabl. CTyneHvaras
JIFICCOIHAIINS CIIA0BIX HJICKTPOJIATOB.

41. OOMeHHBIE peaKkIii MeXIy HOHAMHU. Y CIIOBUS IPAKTHUECKON HEOOPATUMOCTH HOHHBIX PEaKIuii.

42. T'uaponus coneit. Pasnuunsle cirydaun ruaponusa. CteneHs runponusa. BausHue TeMnepaTypsl 1 KOHIEHTPAIIUY Ha
creneHs runponusa. KoncranTa ruapomnmsa.

43. Ancopbnus u e€ pa3HOBHIHOCTH.

44. Jucnepcusie cucteMsl. Knaccuduxanus. Knaccsl reTeporeHHbIX JUCHEPCHBIX CUCTEM U UX XapaKTEePUCTHKA.

45. Komnonznsle cucreMsl. JInopoOHbIe 1 mnodUIbHBIE KOMIOUIHBIE pacTBOPEL. CocTaB U CTpOeHUE JINOPOOHBIX
KOJIJIOUIOB (MUIIEIIIA).

46. MeTo/5I IOTy4eHNS! KOJUIOUAHBIX PACTBOPOB: KOHJCHCAIINH, AUCTIEPTUPOBAHNS U IETITH-3aIUN.

47. ArperaTtuBHasi yCTOWYMBOCTD JIMO(GOOHBIX KoJTon10B. Koarymsuust JInoGpoOHbBIX KOTONI0B. DakTopsl, BBI3BIBAIOIINE
KOAryIsiuio. MexaHu3M ¥ KHHETHKa KOaryJsIiH 301eH 3JCKTPOIUTaMH.

48. CBOHCTBa KOJUIOWAHBIX CHCTEM. J[BOIHO JIEKTPUYECKUH CI0H 1 2IeKTPOKNHETHUECKHE SBICHI. DIeKTpodopes u
3JIEKTPOOCMOC.

49. Kunetndeckast yctoitunBocts 30jei. CenumenTanus. Auddysus.

50. OxucnurensHO-BoccTanoBHTeNbHBIE peaknn (OBP). Kiaccndukamus OBP. Baxkuelmme okucInTenn 1
BOCCTaHOBUTENH. Brusnue cpens! Ha npotexanne OBP.

51 l'anbBannueckue snmeMeHTsl. Y paBHeHHe HepHcTa. OKHCTUTENbHO-BOCCTAHOBUTENBHBIE TOTEHIHAMBI.

52. DIIEKTPOJIN3 PACTBOPOB U AIIEKTPOJIN3 PACILIABOB COJICH.

53. OCHOBHBIE BU/IbI KOPPO3HUHU. DIEKTPOXUMHUYECKAs KOPPO3US METAILIIOB. METObI 3aIUThl METAJLIOB OT KOPPO3UU.

54. Crpoenue u knaccudukanus nomumepoB. Monomepsl. Onuromepsl. [eometpuueckas Gopma MaKpOMOJIEKYII.




T'omononumeps! u reTepononuMeps! (COMOIUMEPHI).
TepmMorulacTHYHBIC U TepMOpEAaKTHBHBIE oauMepbl. [loanctupon. ®enondopmanbiernanble CMOIbL.
Peaxrmu mommMepr3aIiy U peakIuy MOJIMKOHICHCAINH.

55.
56.
57.
58.
59.

60.
61.
62.
63.

CBoiicTBa MOJIMMEPOB.

Kayuyku: HaTypanbHBIM U CUHTETHUYECKUI Kaydykd. Bunpl, cBoiicTBa. Pe3nna. Bynkanuszauus kayuyka.

BonokHna: HaTypaibHbIE, HCKYCCTBEHHbBIC, CHHTETHYECKHE. BHbl cHHTeTHYECKUX BOJIOKOH. CrIOCOOB! ()OpMOBaHHSI.
OtnenbHble npeacrasureny. Jlascad. Kanpos.

AMUHOKHUCIIOTBI, O€NIKH: CTPYKTYpa, (YHKIUH B IPUPOJE.
JHK u PHK. Hykneorunst. Ctpykrypa JJTHK u PHK.
[Monmcaxapuasl: Kpaxmal, HeJnTroa03a, HHynuH. CocTaB M CTpOSHHEe, 0COOCHHOCTH KpaxMalla H IeJUTION03HI.
KauecTBennsblil aHanu3. XUMUYECKHE U MHCTPYMEHTAIbHbIE METO/Ibl aHAIM3a

6.4. MeTtoauueckue PE€KOMEHIallUU K MTPOBEACHUIO l'lpOMe)RyTO‘-IHOﬁ aTTeCTAllMM 110 JUCHUIIJINHE (MO[ly.]'IlO)

3aueT mo JUCHHUIIIIMHE BBICTABIISICTCS I10 UTOTaM pa60T1>1 06yqa10111er0c51 B TCYCHUE CEMCCTPA, BEIPAKECHHBIM B BUIC TCKYIIIETO
KOHTPOJIA YCBOCHUA TCOPETUYCCKOIO MaTepurajia, HalIpaBJICHHOTO Ha OLCHKY 3HaHHﬁ, U1 BBIIOJHCHUS U 3alIUTHI NPAKTHUICCKUX

pabor.

[Tpu 3ammTe npakTHIecKuX paboT oOydaromeMycs 3aJaf0TCsl TPU BOTIpOCca MO TeMe NPaKTHIecKoi paboTsl. B ciyqdae
MOJIOKUTETBHOTO OTBETA Ha OCTABJICHHBIE BOIIPOCHI U MPEJOCTABICHUE MTPABIIIBHO O(POPMIICHHOH MpaKTHIeCKOH paboThl, OHa
cumraeTcs 3aumuiieHHol. [Ipy oTBeTe Ha ABa BOIIpoCa U MOJIHOM OTCYTCTBHH OTBETA Ha TPETUH MM HEIOJIHOM OTBETE Ha BCE TPH
BOIPOCA MPAaKTHIECKast paboTa CUMTACTCA HE 3aIUIICHHOM.

7. YAEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1. Pexomenayemas qureparypa

7.1.1. OcHoBHas1 iuTEpaTypa

ABTODBI, COCTaBUTEIN 3armaBue W3natenscTBoO, ron
JI1.1 |HenucomaE. C. Xumus: yae6HOE mocodue Omck: OO0
"OmckOaankm3gat”, 2021
JI1.2 | denucosa E. C. Xumust: yaeObHoe nmocodue Omck: OO0
"OmckOmankmsnar”, 2021
JI1.3 |[JIeGenes IO. A, Xumus: yaeOHHK IS BY30B Mocxkga: FOpaiit, 2026
®anees I'. H., Tomyben
A. M., lllarmoBain B. H.
JI1.4 |MaptsHoBa T. B., XuMus: y9eOHUK M IPAKTHKYM UTS BY30B Mocksa: FOpaiit, 2026
Apramonosa 1. B.,
T'onynos E. b.
7.1. Pexomenayemas Juteparypa
7.1.2. JlonoiHUTEILHAS JTATEPATYypa
ABTODBI, COCTaBUTEIN 3arnaBue W3natenscTBoO, ron
JI2.1 | Hdenucona E. C. Koucnekt neknuii mo qucnumuimHe "Xumus'": yae0. mocodue Omck: OUBT, 2009
JI2.2 |MapteHoBa T. B., Xumust: yue0. u npaktukym 1 CI1O M.: IOpaiir, 2018
Apramonosa U. B.,
T'onynos E. b.
JI2.3 |Tensdpman M. I, Xumus: yaeOHHUK AT BY30B Cankrt-IletepOypr: Jlans, 2025
IOctparos B. II.
7.1. PexomeHnayemas Jquteparypa
7.1.3. Metonuueckue pa3padoTku
ABTODBI, COCTaBUTEIIH 3amniaBue W3naTenscTBO, TON
JI3.1 |HenucosaE. C. MeToauueckue ykazaHHs K KOHTPOJIBHBIM PaboTaM 1o Owmck: OUBT, 2009
nucuuruinae " Xumusa"
JI3.2 | lenucona E. C. MeToauyeckue yka3aHus K JaOOpaTOPHBIM paboTaM mo Omck: OMBT, 2009
nucrurinae " Xumug"
JI3.3 | denucosa E. C. XuMHA: METOIUIECKHE YKa3aH!A K JJabopaTOpHEIM paboTam Hpxkyrck: OO0 Maxkcuma,
2022
7.2. DlIeKTPOHHBbIE YUeOHbIe U3IaHUS U JJIEKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl
21 https://e.lanbook.com/




32 https://biblio-online.ru/
23 http://www.consultant.ru/
34 https://ohranatruda.ru/
25 https://www.mintrans.ru/
7.3.1 JInueH3noOHHOE U CBOOOTHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE oDeciieyeHne, B TOM YHCJIe 0Te4eCTBEHHOT0
MPOU3BOACTBA
7.3.1.1| Onepannonnas cucrema Windows
7.3.1.2 | [TakeT nmporpamm MicrosoftOffice

7.3.2 Hepeqeﬂb npotbeccnonam,ﬂblx 0a3 JAHHBIX U I/IH(l)OpMalIHOHHle CIIPaBOYHBIX CUCTEM

DnexTpoHHKIH Katanmor oubimoreku OVBT

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIINHBI (MOAYJIS)

Haznauenue | Ob6opynoBanue
YuebHas ayIUTOpHS quis | [locka ydeOHas He MeHee - | INT., KOMIBIOTEpHAas TEXHUKAa (CHCTEMHBIH OJIOK MIM HOYTOYK),
HPOBEICHUS JEKLUMOHHBIX | 9KpaH A MYJIbTUMEAHA IIPOEKTOPa, MPOSKTOP, CTON U CTYNI MPENOAABATENs, CTOJBI M CTYIbs
3aHATHI JUTSL 00yJaIOIIIXCs

Aymutpust JUIsl CaMOCTOSITEJIbHON
paboThI 0OyJaroIIIXCst

CroJibl M CTY/NBSI, KOMIIBIOTEPHAsI TEXHUKA C BO3MOXHOCTBIO MOAKIIOUeHUs K cetn "MHTepHeTr" u
obecreyeHHEM
JOCTyIa K 3JIEKTPOHHON HH(OPMaIIOHHO-00pa3oBaTenbHol cpene OVBT

VYyebOnas ayIUTOPHSA IS
MPOBEACHUS TEKYIIETO KOHTPOJIS
Y TIPOMEXYTOYHON aTTeCTaINN

Cton u cTyn mpemnojaBaTens, KOMIBIOTEP UM HOYTOYK IperojaBaTelis, IPOEKTOp, SKPaH, CTOJNBI
U CTYNBS U1 00yHaIOIIXCsl

Aynutopuss Uil TIPOBEACHHS
TPYNIOBBIX U HWHAUBHUIYaIbHBIX
KOHCYJbTalui

Cron u cTyn mpenojaBaresi, KOMIBIOTED HIN HOYTOYK HpETogaBaTeis, IPOSKTOpP, 3KPaH, CTOJbI
U CTYIBsSI 7151 00yJaroNIIXcs

VYyebOnas ayaUTOpHs ns | [lepeyens:
MPOBEICHUS Ja00pATOPHBIX | - OCHOBHOTO 00OpyHOBaHHs: YueOHble mapThl 26mT., CTyal ¢ MITKHM MOKpbiTHeM S6mT, ITK
3aHATUI 15mwt., [TpoexTop, DkpaH MPOEKIUOHHBIN.
- ydeOHBIe HamIsAHBIE MocoOMs: KOMIUIEKT y4eOHBIX IUTaKaTOB, XHMHYCCKHE PEaKTHBBI H
rocyna. KoMImIeKTsI Ayt mpoBeieHNs 1TabOpaTOPHBIX PadoT.
YyeOHas AyITUTOPHS quts | [lepedens:
IPOBEACHUS HNPaKTHYECKUX [ - OCHOBHOTO 00OOpydoBaHus: YueOHble mapTel 26mrT., CTynl ¢ MATKHM MOKpbITHEM S56mT, TTK
3aHATUN 15mrT., [TpoekTop, DkpaH NPOEKIIMOHHBIN.

- ydeOHBIe HammsimHBIE mMOcOOMA: KoMIUIeKT y4eOHBIX IIIaKaTOB, XWMHUYECKHE DPEaKTHBHI H

nocyaa. KoMIinekTsl 415t mpoBeaeHusI 1a00paTopHBIX padoT.




