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O6pazoBarenpHas 26.05.05 CYJOBOX/JEHUE

porpamMma IMpoduns: CynoBokieHne Ha BHYTPCHHHX BOJHBIX MYTSX M B NMPUOPEKHOM IIIaBaHUM C

IpaBOM SKCILTyaTallu CYJOBBIX SHCPIETUYCCKUX YCTAHOBOK

roj Hadaia moarorosku 2026

Keamugukarms HHIKeHep-Cy/10BOIHTe/b

®dopma o0ydeHus 3a04Hast

OO6mast TpyI0eMKOCTh 23ET

YacoB 1o yaeGHOMY IIIaHy 72 Buns! koHTpOJIL B ceMecTpax:
B TOM YHCIIE: 3auer 1
AyIUTOPHBIC 3aHITHS 6
caMoCTosTeNIbHas paboTa 64

KOHTaKTHas paboTa BO BpeMs
npoMexyrogHoit arrecranni (IKP)

Pacr[pe)le.nemle YacCcoB THCHHUILIMHBI 110 KypcaM

Kypc 1

— Htoro
Bun zanstuii VII | PII

Jlexmuu 2 (2 (2 (2
JlabopaTopHbIe 2 (2 |12 (2
IIpakTuyeckue 2 (2 12 (2

Wuas xoHTaKTHAS 2 12 (2 ]2
pabora

Uroro ayn. 6

KonrakTHas padorta |8 |8 |8
Cawm. pabora 64 |64 | 64 | 64
HUtoro 72 (72172 (72




Pabouas mporpaMma qUCIUILUINHEL

Xumus

pa3padoraHa B coorBeTcTBUM ¢ PI'OC:

®denepanbHBIN TOCYIapCTBEHHBIN 00pa30BaTeIbHBIN CTAaHIAPT BHICIIETO 0OPa30BaHMUS - CIICIIHATIUTET IO CIICIHATEHOCTH
26.05.05 CynoBoxnenune (nmpuka3z MunoOprayku Poccun ot 15.03.2018 1. Ne 191)

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

26.05.05 CYIOBOX/IEHUE

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: | b1.0

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)

OIIK-2: CriocoGeH NPUMEHATH €CTeCTBEHHOHAYYHBIE H 00IEHHKeHePHbIE 3HAHNSI, AHAJTUTHYECKHE METOABI B
npogdeccnoHaTbHOI NesITeJbHOCTH

OIIK-2.1: 3HaeT OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX TUCHHUIIJINH, CBA3aHHBIC C HpOCI)CCCI/IOHaJ'ILHOfI JACATCIBbHOCTBIO

OIIK-2.2: Ymeer IIPUMEHATH OCHOBHBIC 3aKOHBI €CTCCTBEHHOHAYYHBIX AUCHUILINH, CBA3aHHBIC B HpO(I)@CCI/IOHaHBHOﬁ
JACATCIBHOCTH

OIIK-2.3: Bna)leeT HaBbIKaMU MPUMCHCHUS OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYHBIX JUCHUIIINH, CBA3aHHBIC B
po¢eCCHOHATBLHOM NIeATENbHOCTH

OIIK-3: Crioco0eH NpoBOAMTH M3MepeHHsI U HA0JII01eHuUsl, 00padaThIBaTh U NPEACTABIATH IKCIIEPUMEHTAIbHbIE JaHHbIe

OIIK-3.1: 3HaeT cocoObI M3MEPEHUIH, 3aIIICH M XPAHEHHUS Pe3yIIbTaTOB HAOIIOACHUH, METOABI 00pabOTKU U IPEACTABICHUSL
9KCNIEPUMEHTAIILHBIX JAHHBIX

OIIK-3.2: YMmeet 00pabaThiBaTh IKCIICPUMEHTANIBHBIC JAHHBIC, HHTEPIPETUPOBATH U MPO(ECCHOHAIBHO IPEACTABIATh MOTYICHHBIC
pe3yabTaThl

OIIK-3.3: Brageet HaBBIKaMU PaOOTHI ¢ I3MEPHUTEIFHBIMU IIPHOOPaMH U HHCTPYMEHTaMHU

4. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MO YJIA)

HaumeHoBaHue pa3/iesioB U TeM /BU/I 3aHATHS/ Cemectp | Yacos | Jlutepatypa | Ilpumeuanue
Kon Bua
/ Kype H 3.
3aHATHUA | 3aHATUSA
pecypchl

Paznen |Paspen 1. Xumuyeckasi TePMOAMHAMUKA U
KHHEeTHKA




1.1

Cp

2.1 DHepreTrka XUMUYECKUX nporeccos /Cp/

10

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

1.2

Cp

2.2. CKOpOCTb XUMUYECKUX PEAKIH U XUMHUYECKOE
paBHoBecue /Cp/

23

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

Paznen

Pazgen 2. XuMH4ecKre CHCTEMBbI

2.1

JIab

3.1 PacTBOpBI. MeTOIbI ONMCAHUN XUMUYECKUX
PaBHOBECHUH B pacTBOPAX EKTpoauToB /J1ab/

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2
J12.3J13.1
JI3.2J13.3
01323354
95

2.2

Cp

3.1 PactBOpBIl. MeTO b ONMMCAHUN XUMUYECKUX
paBHOBECHH B pacTBOpax AeKTpoauToB /Cp/

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

23

IIp

3.2. Konnougnsle pacTBopbl. CBOMCTBA JUCIIEPCHBIX
cuctem /Ip/

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

2.4

Cp

3.2. Komtonaasle pacTBopsl. CBOHCTBA TUCTICPCHBIX
cucrem /Cp/

10

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

2.5

IIp

3.3. DnexTpoxuMuueckue cucreMbl. OCHOBHBIE
HPOLIECCHI, TPOTEKAIONINE B SIEKTPOXUMHIECKIX
cucremax /I1p/

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

2.6

Cp

3.3. DnexTpoxummuueckue cucteMbl. OCHOBHBIE
HPOLIECCHI, TIPOTEKAIOLINE B SIIEKTPOXUMHIECKIX
cucremax /Cp/

20

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




2.7 Jex 3.2. Komtonassle pacTBopsl. CBOHCTBA TUCTIEPCHBIX 1 1 JIL.1J11.2
CHCTEM JI1.3
/JTex/ JI1.4J12.1
2.2
JI2.3J13.1
J13.2J13.3
01323354
35

2.8 Jlex 3.3. DnexTpoxummuueckue cucteMbl. OCHOBHBIE 1 1 JIL.1J11.2
HPOLIECCHI, TTPOTEKAIOIINE B SIEKTPOXUMHIECKIX J1.3
cucremax /Jlex/ JI1.4J12.1
2.2
JI2.3J13.1
J13.2J13.3
01323354
35

2.9 HKP 3auet /UKP/ 1 2 JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
010232354
95

5. CONEP’)KAHUE JMCLOUILINHBI (MOAYJIST)

Pazgen 1. Ctpoenue BeecTs

Tema 1.1 Ileproguueckuil 3aK0H U NepUOIUUECKas cCcTeMa XUMUUYECKUX 3eMeHToB J[. M. Menneneesa

OCHOBHBIE IIeJIH U 33Jja4l AUCIUILUINHEL, €€ CTPYKTypa U CBS3b C IUCIUIUIMHAMHY B 00IIeH CHCTeMe ITOITOTOBKHY CHEIHANINCTA.
Crpoenne atoma u nepuogaudeckas cucrema JI.1M. MenneneeBa. ATOMHBIE sSipa U uX cocTaB. M30Tombl. DIeKTPOHHBIE 000I0UKU
aToMOB. XapaKTepUCTHKa MOBEJICHHS dJIEKTPOHOB B aToMaxX. KBaHTOBO-MexaHMYeCcKas MOJeNb aToMa. THIbl OpOUTaneil U MopsAaoK
3aI0JIHEHUSI ANEKTPOHHBIX ypoBHEH. [IpaBmiio Kneukosckoro. Ipasuiio I'yuaa. Ilepuonuueckas cucrema anemenros [1.1.
MewnneneeBa: CTPYKTypa, IEPUOIBL, TPYIIIEL, MOATPYMITEL. [IoI0)KeHHe AIEMEHTOB B IEPUOJMUIECKOH cicTeMe. DIIeMEHTHL: s, ,p, d, f.
Iepuoaunueckuii 3akon. Ileproauueckoe H3MEHEHHE CBOICTB XMMUYECKUX 2JI€MEHTOB. MeTalnn4eckue U OKUCITHTEIbHbIE
CBOMCTBA JIEMEHTOB U ITPOCTHIX BEILECTB

Tewma 1.2 Buasl XuMUUECKO CBS3U B pa3IMYHBIX THIIAX COCTUHEHUN

KonuuecTBeHHBIE XapaKTEPUCTHKU CBA3U: SHEPIUS, BAICHTHBIE YITIBL, JUIMHA U HANPABICHHOCTH CBSI3H. OCHOBHBIE BUMBI
XFMHYECKOH CBSA3M — KOBaJICHTHAs M HOoHHadA. [IpocTpaHCcTBeHHAs KOHQHUTYpanys MoneKkyn. CurMa, I, AejbTa - CBS3H.
T'mbpuan3anus aToMHBIX opOuTaneil. Tunsl ruOpuAN3auy U CTepeoXuMust MotekylL. KparHocTs ca3u. HenomnsipHas u nmonspHas
cBs13b. [locTrosiHHbIC M HaBeNEHHBIE AUTIONH. D(QPEKTUBHBIC 3apsiIbl AaTOMOB B MOJICKYJIaX. XapaKTepHble 0COOEHHOCTH HOHHOM
CBSI3U: HEHACBIIAEMOCTh M HEHANPaBIEHHOCTh. MeTannueckas cBsA3b. XMMUYECKasl CBSA3b U CBOICTBA BEILECTB.
MexMONeKyIsIpHOE B3aUMOJEHCTBHE. DIEKTPOCTATUYECKOE B3auMozieiicTBue Monekyl. BonoponHas cBa3b. MexxMoneKkyisipHas u
BHYTPUMOJIEKYIApHAs BOJXOPOAHAs CBs3b. KoMIIeMeHTapHOCTh

Tema 1.3 OcHOBHBIE KJIaCChl HEOPraHUYECKUX COEUHEHUN

IIpocteie coenuHenus kuciopoaa. OKCUIBI: OCHOBHEIC, KHCIOTHBIE U aMmpoTepHble. HoMeHKIaTypa oKkcHIoB. XHUMHUYECKHE
CBOICTBa U MPUMEHEHUE OKCUIOB. [ napoKcuIbl OCHOBHBIE M aMpoTepHble. HOMeHKaTypa 1 IonydeHne ruipoKCHIOB.
XUMHUYECKUE CBOICTBA M IPUMEHEHNE THApoKcuoB. KucimoTel. HoMeHkIaTypa, nomydeHne, XMMUUECKHE CBOMCTBA M IPIMEHEHHE
kuciot. Conu: HOpMaJIbHbIE, KUCTIBIE ¥ OCHOBHBIe. HOMEHKIaTypa, IoiTydeHre 1 CBOHCTBA coliei. [ eHeTndeckas CBA3b MEXITy
OCHOBHBIMHM KJIaCCAMH HEOPraHMYECKUX COCANHEHHM.

Pa3nen 2. Xummdeckas TepMOANHAMIKA U KHHETHKA

Tema 2.1 DHepreTHKa XUMHUYECKHUX IIPOLIECCOB.

DOneMeHThl TEpPMOXUMHHU. DK30 U SHAOTepMHUYecKue peaknuu. Tepmoxumudeckue ypaBHeHus. [TonsTre 0 Temnorax oOpa3oBaHus
BelecTB. 3akoH I'ecca n cinenctus n3 Hero. I[IpuMeps! mpuMeHeHnus 3akoHa ['ecca 11t pacuéra TemnoBbIX 3(Q(HEKTOB Pa3IMIHBIX
MPOLECCOB. DIEMEHTHI TEPMOANHAMUKH. 3aKOH COXPAaHEHUS SHEPTHU. BHYTpEeHHS SHEPIUS U SHTAIBINS. DHTAIBIN 00pa30BaHHs
XUMHYECKUX coequHeHni. CtangapTHas sHTanenus. [lonsatue o6 sHTpornuu. M3MeHeHne SHTPONUH IPU XUMUYECKUX TpoIieccax.
CrannaptHas sHTponust. DHeprus [ n60ca (n306apHO-N30TEPMUUECKHI OTSHIMAI) ¥ €€ N3MEHEHUE IIPU XUMHYECKHX MpOoIieccax.
CrarmapTHOe m3MeHeHHe 3Heprun [ n66ca. Hanpasnerne xumMuaecknx mporeccoB. Y paBHeHne [ no6ca-I'enpmromnsia.
TepMoanHAMUUECKHE PACUETHI

Tema 2.2 CKOPOCTb XUMUYECKHX PEAaKLUUi 1 XUMHUYECKOE PAaBHOBECHE

CKOpoCTh XUMUUYECKHX PeaKkUi B TOMOTCHHOH M TeTEPOIeHHOHN CHCTeMax. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH PEeaKIuy OT
KOHIICHTPAINH PEarupyIoINX BEeIIECTB. 3aK0H JeHcTByomux Macc. KoHcranTa ckopocTn peaknuu. 3aBHCHMOCTD CKOPOCTH
XUMHYECKUX PeakLuil OT TeMnepaTypsl. TemnepaTypHblil kKo duuueHnT ckopoctu peakuuu. [Ipasuino Banr-T'odda. ITonstue 06
SHEPreTH4YeCcKOM Oapbepe, aKTUBHBIX YacTHLIAX M SHEPIUH akTuBaluu. YpaBHeHHe AppeHuyca. [lepexonHoe cocTostHIEe
(axTHBHpPOBaHHEIN KOMITIEKC). VICTHHHAS SHEPIHs aKTHBAMH IeMeHTapHOH peakuu. OOpaTuMble 1 HEOOPATHMBIE PEaKITHH.




XuMHYECKOE PaBHOBECHUEC B TOMOIC€HHBIX M I'€TCPOIrC€HHBIX CUCTEMAX. Koncranrta paBHOBECHA. CMBHICHI/IC XUMHUYCCKOTO
PpaBHOBECHA. q)aKTOpLI, BJIMAOMIME HA CMCIICHUE XUMHWYCCKOI0O paBHOBECHUS. HpI/IHI_II/IH Jle larenne. MeTOZ[LI YHpaBJICHU
TCXHOJOTUYCCKUMU ITpOLCCCaMi, OCHOBAHHBIC Ha U3BMCHCHHUEC CKOPOCTU U CMCIICHUN XHUMHUYCCKOTO PABHOBCCHS

Pasnen 3. Xumuueckue cUCTEMBI

Tema 3.1 PactBopsl. MeTOBI ONUCaHUI XUMUYECKUX PAaBHOBECUH B PACTBOpAX 3JIEKTPOIUTOB.

PacTBOpHI Kak TOMOTeHHBIE MHOTOKOMITOHEHTHBIE CHCTEMBI. XUMHYECKHe TIPOIIECCH IIPH 00pa30BaHUU pacTBOPOB. CoNbBATAITNL.
T'unparnas reopus pacrsopos [.11. Menneneesa. Iuaparsl u conbpatel. MI3MeHEHHE SHTANBIINY U SHTPOIIMU IIPU PACTBOPEHHUU.
PacTBOpUMOCTD KUAKHUX, TBEPIBIX U ra3000pa3HBIX BEIECTB B )KUJIKOCTIX. BiusHUE Ha pacCTBOPHMOCTH ITPUPOJIbI KOMIOHEHTOB
pacTBOpa, TEMIIEpaTypHl U AaBieHNs. HachImeHHbIe, HeHACHIIICHHBIE 1 IEPECHIIICHHBIe PacTBOPHI. Pa3indHbIe cI1oco0BI
BBIPAXEHNUS KOHIIEHTPALUH PACTBOPOB U UX B3aHMHBIC NTepecdETsl. Pa30aBineHHbIE pacTBOPEI HEAIEKTPOINTOB. M ieansHble
pactBopsl. OcMoc. OcmoTHueckoe asneHue. Teopus pa3daBieHHbIX pacTBopoB Bant-T'odda. [JaBnenue HachIIeHHOTO apa-
pacTBOpuUTeENs Haj pacTBOpoM. JlnarpamMma cocTosiHUS pacTBOpoB. [loHMkeHne naBneHus napa-pactsopos. KonnurarusHele
CBO¥CTBa pacTBOPOB. [I0BBIICHHE TEMIIEPAaTYphl KHIICHNS pACTBOPOB U IMOHIDKEHHE TEMITEPATYPHI HX KPHCTAIUIH3ALUH. 3aKOHBI
®pancya-Mapu Payns. Metoas! onpeneaeHus: MOIEKYISIPHBIX MacC PaCTBOPEHHBIX BeIeCTB. Kprockonus 1 30yITHOCKONHS
Tewma 3.2 Komnougasie pactBopsl. CBOMCTBAa JUCTIEPCHBIX CUCTEM

Jucnepcusie cuctembl. Kimaccudukanms TUCHEpCHBIX CHCTEM: TTO0 pa3Mepy YacTHI AUCTIEPCHOHN (asbl, IO arperaTHOMY COCTOSTHHIO
(a3 cucrembl. Kimacchbl reTeporeHHBIX AucnepcHbIX cucteM. Kommonmaeie cucteMsl. JInogoOHbIE KOIUIOUIHBIE pACTBOPHI (3071H).
PactBopbI BeICOKOMOJIEKYIsIpHBIX coeanHenuit (BMC) nnu muoduinbhbie komnonasl. CocTaB U cTpoeHHE THO(POOHBIX KOJIJIOUI0B
(munena). JIBoitHoit anexTpuueckuit cioid. CTpoeHune 301 Hoauaa cepedpa. MeTo bl MoTydeHHs! KOJUIOUIHBIX PACTBOPOB:
KOHJICHCAIIMs, IUCIICPTHPOBaHNe U nenTtr3anusi. CBOHCTBA KOIIOMIHBIX CHCTEM. MeTOIBI OYNCTKH KOJUTOUAHBIX CHCTEM.
Ancopbuus u e€ pa3HOBUAHOCTH. VICIIONB30BaHUE B TEXHOMOTHUECKHUX MPOIleccax

Tema 3.3 DnexTpoxumuueckue cucteMbl. OCHOBHBIE NTPOILIECCHI, MPOTEKAIOIIUE B YIEKTPOXUMHUECKUX CHCTEMAX

Crenenb okucieHus. OKACINUTENbHO-BoccTaHOBUTENbHBIE peaknuu (OBP). Dnextponnas reopus OBP. Kitaccuduranus OBP.
Baxneiinie oKuCINTEIN U BOCCTAHOBUTENH. Bimstane cpens! Ha mpotekanne OBP. D1ekTpoHHO-HOHHbIE OATaHCHL.
DnexTpoxumus. JnekTpoxumudeckue npoueccsl. [ereporennsie OBP. IlonsiTue 06 21eKTpoJHOM MOTEHIKANE U (PaKTOPBI,
BIIMAIOIIME HAa UX BennuuHy. [IoHATHE O cTaHIapTHBIX NoTeHNManax. BogopoaHslil (cranaapTHeIi) anekTpos. ['ansBaHn4eckne
aneMeHTsl. P Hanpspkenuii metamioB. YpaBHeHue Heprera. KonneHTpannoHHble 31eMEeHTHI. TOTUIMBHBIE 3JIEMEHTHL. DJIEKTPOIIHU3.
ONeKTpoNu3 ¢ PaCTBOPHMBIM M HEPACTBOPUMBIM aHOAOM. DICKTPOXUMHUUCCKHN 3KBUBaNCHT. 3akoHb! Papasnes. Beixox mo Toky.
ONeKTPONUTUYECKOE MOTy4eHHE METAIIOB. DIEKTPOJIN3 PacIIaBoOB.

6. POH/JI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BH/I0B OLCHOYHBIX CPEACTB

3auer

6.2. TeMbl NUCbMEHHBIX padoT

nabopaTopHbIe PabOThI, IPAKTHUECKUE PAOOTHI

6.3. TunoBbie KOHTPOJILHBIE 32/IaHUS UJIM HHbIE MATEePUAJIbl, HE00XOAUMBIE 1/l OLEHKU 3HAHUI, yMEeHH i U (WJIN) HABBIKOB

HCpe‘ICHL BOITPOCOB JIsI UTOTOBOI'O KOHTPOJIA MO AUCHUIIIMHE

1. 1. Ctpoenne aroma. KBaHTOBO-MeXaHUUECKast MOJEINb aToMa. TUIIBI OpOUTasel i MOPSIIOK 3aIOIHEHUS
3JIeKTPOHHBIX ypoBHEH. [IpaBuio Kitieukosckoro. [Tpasuio I'yana. 3anpet [Taynu.

2. [Tepuonuueckas cucrema snementoB .M. Menneneesa: CTpykTypa, Mepuobl, TpyIIibl, noArpynmnsl. [lonoxenue
AJIEMEHTOB B IIEPUOJMUECKON CHCTEME. DIIEMEHTEHL: 8, ,p, d, f.

3. [lepuonuyeckuii 3akoH. I[lepuoauueckoe N3MEHEHNE CBOMCTB XUMUYECKUX 2JIEMEHTOB.

4. Oco0eHHOCTH KOBaJICHTHOH CBs3H. HackIaeMoCTh 1 HallpaBIeHHOCTh KOBAJICHTHOH cBsA3W. CHUTMa, IH, JIeJbTa - CBS3H.
5. TuOpumu3anms aTOMHBEIX opOuTasneil. THITEI THOpHAN3AIMN U CTEPEOXUMUS MOJIEKyll. KpaTHOCTh CBS3H.
TlonsipuzyemMoCcTh KOBaJIEGHTHOM CBS3H.

6. WonHast cBsI3b KaK KpaliHUUN CiTydail MOJIIpU3allui KOBAJICHTHOU CBS3HM. XapaKTepHbIe 0COOCHHOCTH MOHHOM CBSI3U:
HEHAChIIaEMOCTh U HEHAIIPABIEHHOCTD.

7. MerTamnndeckasl CBsI3b U CBOMCTBA BEILECTB ¢ METAJUINYECKOH CBSI3bIO.

8. Bognoponnas cBsa3b. MexmoneKyasipHas U BHYTPUMOJIEKYISIpHAs BOAOPOAHAs CB3b. BiMsiHME BOJOPOIHON CBSA3M Ha
CBOWCTBA BEIECTB.

9. Xumus s-anementos (I rpynma 1. moarpyrmrma).

10. Xumus s-anemenTos (Il rpynma . moxarpymmna).

11. Xumus p-anementoB (III rpynna . noarpynmna).

12. Xumus p-anementoB (IV, V rpynma m1. moarpyrma).

13. Xumus p-anemerToB (VI-VII rpymmna m1. moarpymma).

14. XapakTepUCTHKa IEPEXOIHBIX METAJIIOB.

15. OKcHIBI: OCHOBHBIC, KHCIOTHBIE M aM(oTepHble. HOMEHKIaTypa OKCHIOB. XHUMHYECKHE CBOWCTBA M IPUMCHEHHE
OKCH/JIOB.

16. T'uapokcunel OCHOBHBIE U amdoTepHble. HoMeHKIaTypa 1 momydyeHne THIPOKCUIOB. XUMHYECKHE CBOHCTBA U
NpUMEHEHHE THAPOKCUIIOB.

17. Kucnotel. HomeHnknaTypa, mnosiydeHue, XaMU4eCKHUE CBOMCTBA U IIPUMEHEHNE KUCIIOT.

18. Counu: HOpMasbHbIE, KUCIIbIE U OCHOBHBIE. [loiryueHue u cBoiicTBa Coleil.

19. XUMHS KOMIUIEKCHBIX COEIMHEHUH.




20. XuMHUueCcKre CBOICTBA IPY30B, IEPEBO3UMBIX CyAaMU.

21. Knaccel 1 xumus noxkapa. Buzabl u xuMudeckast npupoja BO3ropaHus

22. KomnmaecTBeHHBIE 3aKOHBI XMMHUH: 3aKOH COXPAaHECHUS MacChl, 3aKOH COXPaHEHUS YHEPIUH, 3aKOH SKBHBAICHTOB 1
KpaTHBIX OTHOILICHUM.

23. DK30 U dHIOTepMUUecKue peakiu. [ToHsTre o Termnorax o0pa3oBaHus BElIeCTB. 3aKOH 'ecca U cleACTBUS U3 HETO.
24. DeMeHThI TEPMOANHAMHKH. 3aKOH COXPaHEHHs SHEPIuK. BHYTpeHHss sHeprus U sHTanbnus. [lonsaTue 06 sHTpOnHy.
V3MeHeHne SHTPONNH IPH XUMHYECKHX MPOIIECCaX.

25. Oneprust [166ca (1306apHO-M30TepMHUIECKUI TOTEHIHAT) U €€ U3MEHEHHE ITPHU XUMHUIECKUX TIpolieccax. Y paBHEHHE
I'n66ca-I'enpmronbLa.

26. 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEaKkIny OT KOHIICHTPAIINN PEarupyIONIiX BEIIeCTB. 3aKOH JIEHCTBYIONINX MAacC.
Koncranrta ckopocTH peakiyu.

27. 3aBHCUMOCTbH CKOPOCTH XUMHUUECKUX PEAKIMKA OT TeMIepatypbl. TemmnepaTypHbli KO3 GHUIMEHT CKOPOCTH peaKLny.
IIpaBuno Baut-T'odda.

28. [onsATHE 00 PHEPreTHUECKOM Oaphepe, aKTUBHBIX YaCTHUIIAX M DHEPTUH aKTHBalMH. Y paBHeHHE AppeHuyca. [lepexomHoe
COCTOsIHME (aKTHBHUPOBAHHBIN KOMIUIEKC). VICTHHHAS SHEPIUs aKTUBALUH SJIEMEHTAPHOH PeaKIiH.

29. I'omoreHHbIll 1 reTeporeHHslit karanu3. [IoHaTHE 0 MEXaHU3Me KaTaluTHYeCKUX IporeccoB. Ponb agcopbuun B
TeTepOTeHHOM KaTajim3e. KaTaam3aTophl: IUCIepCHOCTh, CIIeKaHNe, KaTaTUTHIecKue sbl. VIHTHOUTOPEL.

30. OO6paTuMbie 1 HEOOpaTUMBbIE peakui. XHMUYECKOe PAaBHOBECHE B TOMOTEHHBIX M T€TEPOTCHHBIX crcTeMax. KoncranTta
paBHoBecus. CMerienrne xumuaeckoro pasHoBecus. [Ipunnun Jle Illarense.

31. PacTBOpBI Kak roMOreHHbIE MHOTOKOMIIOHEHTHBIE cucTeMbl. ConbBaTanus. [uaparHas Teopus pactsopos JI.1.
Menneneena.

32. Pa36aBneHHBIe PacTBOPBI HEANEKTPOIUTOB. MneanbHbIe pacTBOPHL.

33. Ocmotnueckoe pasnenue. Teopust pa3daBiaeHHbIX pacTBopoB BanT-I'odda. /laBneHne HachIIEHHOTO Mapa-pacTBOPUTEIL
HaJ pacTBOpoM. [IoHIKeHHE TaBJICHNS MTapa-pacTBOPOB.

34. 3axonsl @pancya-Mapu Payms.

35. MeTozp! onpeiesieHUs] MOJIEKYISIPHBIX Macc PacTBOPEHHBIX BelecTB. Kpuockonus 1 30yTHOCKONHSI.

36. Teopus sanexrponuruueckoit aucconuanuu C. Appennyca. CTeneHb JUCCOUUALUH dIEKTPOINTA U €T0 CBA3b C
W30TOHHYECKUM KOAPPHUIINEHTOM.

37. CuupHble U cnabble 21eKTpoauThl. KoHCTaHTa quccoruanyuy caadbX AIEKTPOIUTOB U €€ CBSI3b CO CTETICHBIO
Jaucconuaniy. 3akoH pasoasnenus OcTBanaba U MPeaeibl €T0 IPUMEHEHUSL.

38. VonHbIle paBHOBeCHS B pa30aBICHHBIX PACTBOPAX HJIEKTPOINTOB U Teopus C. AppeHmyca.

40. Bonoponustit nokazarens pH. Maaukaropsl. ucconuanus Boasl. MonHoe npoussenenue Boasl. CTyneHdaTas
JUCCOLHALHS CIA0BIX AEKTPOIUTOB.

41. OOMEHHbIE peaKIIUU MEK/Ly HOHaMH. Y CJIOBHUSI IPAKTHYECKOH HEOOPaTUMOCTH MOHHBIX PEAKIHH.

42. T'unponus coneil. Pasznuunele cnydan rugponusa. CreneHs ruaponusa. BiausHue TeMneparypbl 1 KOHIIEHTPALUY Ha
cTeneHb runponusa. KoncranTa rugpomnnsa.

43. AncopOuns 1 e€ pa3sHOBUIHOCTH.

44. Jucnepcusie cucteMsl. Kitaccngukanus. Kiracchl reTeporeHHBIX JUCIEPCHBIX CHCTEM U HX XapaKTEePHUCTHKA.

45. Komnonnusie cucteMsl. JInodoOHbIe 1 MHOGHIBHEIE KOIIOUAHBIE pacTBOPEL. COCTaB U CTpoeHHE THO(GOOHBIX
KOJUIOMJIOB (MHIIEIIA).

46. MeTo 1l OTY4EHUST KOJUIOUAHBIX PACTBOPOB: KOHJEHCALINH, IUCTIEPTUPOBAHUS U MENTH-3a1UH.

47. ArperaTiBHas YCTOHYHUBOCTD JHOGOOHBIX KoymonaoB. Koarymsmus 1modoOHBIX Kom1onmxoB. @akTophl, BEI3EIBAIOIINE
KOarymsiuoo. MexaHu3M 1 KHHETHKA KOATyJAIHU 301eH 3JIeKTPOIUTAMH.

48. CBoiicTBa KOJIIOMHBIX CHCTEM. JIBOIHOI JICKTPUYECKHH CIIOH 1 3IEKTPOKUHETHYECKHE SIBJICHUS. DIeKTpodopes n
3IIEKTPOOCMOC.

49. Kunertnueckas ycroituuBocts 30meit. Cenumenranus. Juddysns.

50. OxucnurenbHo-BoccTanoBuTeNbHBIE peakiny (OBP). Knaccudpukamms OBP. Baxueiinme okucaurean u
BOCCTaHOBUTENH. Biusnue cpenpl Ha mpotekanne OBP.

S1. lanpBaHnMueckue sneMeHTHL. YpaBHeHHe HepHeTa. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE TOTCHIIUAIBL.

52. DIeKTPONIN3 PACTBOPOB U 3IEKTPONIN3 PACIUIaBOB CONEH.

53. OcCHOBHBIE BUJbI KOPPO3UH. DNEKTPOXHUMUUECKAst KOPPO3US METAIUIOB. MEeTOABI 3aIIUThl METAIIOB OT KOPPO3HU.

54. CrpoeHnue U kiaccudukarms noimmepoB. MoHomepsl. Onuromepsl. ['eomeTprdeckas popMa MaKpOMOIIEKYII.
T'omononuMeps! B reTepononuMeps! (COMOIUMEPHI).

55. TepMomnacTU4HbIE U TEPMOPEAKTUBHBIE ToTUMepHL. [Tonuctupon. @enondopmanbaeTiHIHbIEe CMOJIBL.

56. Peaknun nonuMepusanyu U peakiuu MOJIUKOHIEHCALUH.

57. CBoiicTBa NOJIMMEPOB.

58. Kayuyku: HaTypallbHBII U CUHTETUYECKUU Kaydykd. Bunpl, cBoiicTBa. Pesuna. Bynkanusauus xaydyka.

59. BornokHa: HaTypaibHBIE, HCKYCCTBEHHbBIC, CHHTETHYECKHE. BHbl CHHTeTHYECKUX BOJIOKOH. CrIOCOOBI ()OpMOBaHHSI.
OtnenbHble npeacrasureny. Jlapcan. Kanpos.

60. AMPHOKHUCTIOTHI, O€JIKH: CTPYKTYpa, QYHKIUH B IIPUPOJIE.

61. JHK u PHK. Hyxneoruasr. Ctpyktypa IHK n PHK.

62. INonucaxapuasl: kpaxmal, HEJII0a03a, HHynuH. CocTaB M CTpPOEHHE, 0COOEHHOCTH KpaxMala M LEJUTI0I03BI.

63. KauecTBeHHbIl aHanu3. XuMHUYeCKHE U MHCTPyMEHTANIbHbIE METO bl aHAIM3a

6.4. MeTonuyeckue peKOMEHIAMH K NPOBeeHHI0 MPOMEKYTOYHOI aTTecTALMH N0 AUCHHUILIMHE (MOLYJII0)

3aueT MO AMCIUILTIHE BBICTABIISIETCS TI0 UTOTaM pabOThl 00YJaroIIerocs B TeUeHHE CEMECTPa, BRIPaKCHHBIM B BHJIE TEKYIIETO
KOHTPOJIsSI YCBOCHUS TEOPETUUECKOTO MaTepHralia, HalpaBJIeHHOTO Ha OLEHKY 3HAHUH, U BHITIOJHEHHUS U 3alIUThHI TPAKTUIECKUX
pador.




[Ipu 3ammre npakTUUecKux paboT 0OydaromeMycs 3aJaf0TCsl TPU BOTIpOca MO TeMe NPaKTHIecKoit paboTsl. B ciyuae
HOJIOXKUTEIBHOTO OTBETA HA IIOCTABJICHHBIE BOIIPOCHI U NTPEAOCTABICHHE NIPABHIBHO O(OPMIICHHOM PaKTHYECKOH paboThl, OHA
cunTaeTCs 3aIUIeHHON. [Ipr oTBeTe Ha ABa BOIIpOCa M IMOJTHOM OTCYTCTBHH OTBETa Ha TPETHH WM HETIOJTHOM OTBETE Ha BCE TPHU
BOIIPOCA MPAKTUIECKas paboTa CUUTACTCA HE 3alUIICHHON.

7. YAEBHO-METOJUYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1. Pexomenayemas JiuTepaTrypa

7.1.1. OcHOBHAs JIMTEpaTypa

ABTODBI, COCTaBUTEIH 3arnaBue W3narenscTBO, TOI
JI1.1 | Hdenucosa E. C. Xumust: yaebHoe mocodue Omck: OO0
"OmckOmankmsnar”, 2021
JI1.2 | denucosa E. C. Xumus: yae6HOE mocodme Omck: OO0
"OmckOnankuzaat”, 2021
JI1.3 | JIeGenes O. A, Xumust: yaeOHUK 17151 By30B Mockga: FOpaiir, 2026
®anees I'. H., ['onybes
A. M., lllanmosain B. H.
JI1.4 |MaptsHoBa T. B., Xumus: yaeOHHUK U TPAKTUKYM JUIS BY30B Mocksa: FOpaiit, 2026
Apramonosa U. B.,
TonynoB E. b.
7.1. PexomeHnayemas qutepatrypa
7.1.2. JlononHUuTeIbHAS JUTEpaTypa
ABTODBI, COCTaBUTEIH 3arnaBue W3narenncTBo, TOI
JI2.1 | Jlenucora E. C. Koncnext nexuuii mo qucuumuinie "Xumus'": yue0. mocodue Owmck: OMBT, 2009
JI2.2 |MaptsHoBa T. B., Xumust: yae0. u npaktukym st CI1O M.: Opaiir, 2018
Apramonosa 1. B.,
T'onynos E. b.
JI2.3 |Tensdpman M. U., Xumust: ydeOHUK 7151 By30B Canxkr-ITetepOypr: Jlans, 2025
IOctpatos B. I1.
7.1. PexomenayeMas JuTepaTypa
7.1.3. MeTtoauueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3antaBue W3narenscTBO, TOA
JI3.1 | lenucona E. C. MeTonnyeckue yka3aHusi K KOHTPOJbHBIM paboTam 1o Omck: OMBT, 2009
nucouiinae " Xumug"
JI3.2 | lenuncona E. C. MeToamdeckue yka3aHus K JJaOOpaTOPHBIM paboTam 1mo Omck: OUBT, 2009
mucruuinae "Xumusa"
JI3.3 | Hdenucosa E. C. Xumus: MeTOAUYIEeCKHe YKa3aHHs K 1JaOopaTOpHEIM paboTam Hpkyrck: OO0 Maxkcuma,
2022
7.2. DjeKTPpOHHBbIE YUYeOHbIe H3aHUSI U JJIEKTPOHHbIE 00pa30BaTe/IbHbIE PeCyPChI
€] https://e.lanbook.com/
22 https://biblio-online.ru/
23 http://www.consultant.ru/
24 https://ohranatruda.ru/
25 https://www.mintrans.ru/

7.3.1 JInueH3noHHOE U CBOOOHO paCNpoOCTPaHsieMoe MPOrpaMMHOe odecnieyeHne, B TOM YHcje 0Te4eCTBEHHOT0

NMPON3BOACTBA

7.3.1.1 | Onepanrionnas cucremMa Windows

7.3.1.2 | [TakeT nporpamm MicrosoftOffice

7.3.2 Ilepeuens npogeccHOHAIBHBIX 023 JAHHBIX M HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

OnexTpoHHkI Katanor ouonmoreku OVBT




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIHUIIIMHBI (MO YJIA)

Haznauenue | O6opyaoBaHIe
YueOHas ayAUTOpUSA s | [locka yaeOHas He MeHee - | INT., KOMIBIOTEpHas TEXHUKa (CHCTEMHBIH OJIOK WM HOYTOYK),
HPOBECHUS JICKIIMOHHBIX | 3KpaH IS MYIbTUMEINA MPOEKTOpa, MPOEKTOP, CTON M CTYNI IPETOAABATENS, CTOJNBI U CTYIbS
3aHATHI U1 00y4aroImuxcs

Ayautpusi sl CaMOCTOSITEIbHOM
paboThI 0OYJAIOIITIXCSI

Crombl U CTYNbs, KOMIIBIOTEpHAS TEXHHKA C BO3MOXKHOCTBIO MOJKITIOUEHUs K cetu "HMHTepHeT" n
obecriedeHueM
JIOCTYIIa K 3JIEKTPOHHOI nHpopMannoHHo-o0pa3oBaTensHol cpene OVUBT

YueOHas AyIUTOPHS JUTS
NPOBEJICHUST TEKYILEI0 KOHTPOJIS
Y IPOME)KYTOYHON aTTeCTaINH

Cron u cTyn mpemnomaBaTesis, KOMIIBIOTEp WM HOYTOYK ITpeIiofaBaTelis, IPOSKTOp, SKPaH, CTONEI
U CTYJbS ISl O0Y4JaromuXcs

Aynuropuss Uil TPOBEACHHS
TPYNIOBBIX W WHAWBHUIYATbHBIX
KOHCYJbTalui

Cron ¥ CcTya mpernonaBarelist, KOMIBIOTEP HJIM HOYTOYK MPernoAaBaTelis, MPOSKTOP, IKPaH, CTOJIBI
1 CTYIBSI U151 00yJaronixcs

YueOnas ayoUTOPHSL quis | [Tepedens:
MIPOBEACHUS 71a00paTOPHBIX | - OCHOBHOTO 00OpyaoBaHMs: YueOHble mapThl 26mT., CTyn ¢ MIrkuMm mokpeituem S6mT, 1K
3aHATHHA 15mrT., [Ipoektop, DkpaH NPOEKIIMOHHBIM.
- yueOHBIC HammsaHBIe NocoOHA: KoMIulekT y4eOHBIX IIakaToB, XHMHUYECKHE DPEaKTHBBI H
nocyaa. KomMruiek sl 171t IpoBeIeHUs! 1a00paTOpHBIX padoT.
YuebOHast ayIUTOPHUSs nis | [lepeyens:
MIPOBEICHHUSA MPaKTHYECKUX [ - OCHOBHOTO 00OpymoBaHMsA: YueOHBIe mapThl 26mT., CTynm ¢ MATKAM TMOKpeITHEM S6mmT, ITK
3aHATUI 15mT., ITpoekTop, DKpaH MPOESKIUOHHBIH.

- yueOHble HammsiaHble HOCOOHs: KoMIUleKT ydeOHBIX IUIAKaTOB, XHMHUYCCKHE PEAKTHBBI H
nocyaa. KoMIUIEKTHI 17151 IPOBEICHHSI Ta00paTOpHBIX padorT.




