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1. leap u 3aga4u AU CUMIIJIUHBI

Hesabro n3ydeHuss qucuuiuimabl «Heoprannueckas XuMus» SBISIETCA U3YUYEHHE
TEOPETUYECKUX OCHOB (DyHIaMEHTAJIBHBIX pa3/elioB OOIIeH M HEOpraHUuYeCcKoi
XUMHUH.

3agayaMu JUCHUIIMHBI SBIISIOTCS:

- (opMupoBaHHE TPEJICTABICHUH O TEOPETHYECKUX OCHOBAX CTPOEHUS
BEIIECTBA, XMMHUYECKOW KHUHETHUKH, XUMHYECKOM TEPMOJIMHAMUKHU, DICKTPOXUMUH,
TEOPUM PACTBOPOB; CTPOECHUM M XUMHUYECKUX CBOMCTBAX JIEMEHTOB U UX COCJMHCHUN;
OCHOBAaX CHHTE3a HEOPraHMYECKUX BEIIECTB; TEOPETUUECKUX OCHOBAX XUMHUYECKOTO
aHAJIN3a Y UCCJICIOBAHUSI CBOMCTB HEOPTaHUYECKHUX COCIUHECHUM;

- hhopMUpOBaHUE CIIOCOOHOCTH MPUMEHATH MOJYYEHHBIE TCOPETUUSCKUE 3HAHUS
MpU PEIIEHUW 3aJad; ITPOBOJAUTh XUMHUYECKUW CHHTE3, AHAIM3 M HCCICIOBAHUE
CBOMCTB HEOPTaHUYECKUX COCIMHEHUN;

- (GOopMHpPOBAaHNE HABBIKOB HCCIEIOBAHUS CKOPOCTH W TEIUIOBHIX 3(PQeKToB
XUMHUYECKUX PEakiuil; HJICHTU(PUKAIMA HEOPraHUYECKUX COCAUHEHUM; CHHTEe3a
HEOPraHUYECKUX COEAWHECHUH; HCCIEIOBAHUSA COCTABA M CBOMCTB HEOPraHUYECKHUX
COCJIMHEHUMH.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JucuuminHa oTHOCUTCS K 00s3aTensbHol yactu bioka 1 OI1 BO. s uzyuenus
Kypca TpeOYIOTCS 3HAHHWS, YMEHUS U HABBIKU, IMOJYYCHHBIC B IPOIECCE H3YUYCHHS
JTUCLIMIUIMH «XUMHUsD» B «MaremaTuka» B cpefaHed oOIeoOpa3oBaTelIbHOM IIKOJIE,
YUPEKACHUSX HAYAIBHOTO MPOodecCHOHANBHOTO O00pa3oBaHUs WJIM  CPEIHEro
CHEIUATBHOTO 00pa30BaHU.

[IpnoOpeTeHHbIe 3HAHWA B paMKax JaHHOW JAUCIMIUIMHBI HEOOXOJWMBI B
JalbHEUIIEM TIPU M3YYECHHM CICOYIOIMX JUCHUIUIMH: «Pu3nyeckas XUMUS,
«Komnougnast xumus», «XUMUYECKass TeXHOJNOrUs», «CTpoeHHE BEIECTBaAY,
«KBaHTOBass MEXaHWKA U KBAaHTOBAasI XUMUD», «PU3NUECKUE METOABI UCCICIOBAHUD,
«Kpucramnoxumus». [lpuobpereHHble 3HAHUA B paMKaxX JdaHHOW JUCIUIUIMHBI
HEOOXOAMMBbl B JaJIbHEWIIEM NpPH MOATOTOBKE BBIMYCKHON KBadu(UKAIIMOHHON
paboTHL.

3. Illnanupyembie pe3yabTaThl 00y4eHUs MO0 JUCHUILINHE

3.1 Ilnanupyemblie pe3yJbTaThbl 00yUeHHS MO AMCIUIIHHE

Komnerenumusi, 3akpensiennas 3a nucuumiannon 8 OXOII:

OIIK-1.Crioco0eH aHanM3upoBaTh, MHTEPIPETUPOBATH U 0000IIATH PE3YJIbTATHI
AKCIEPUMEHTAJIbHBIX u PacYETHO-TEOPETUUECKUX pabot XUMHUYECKOU
HaIpPaBJIEHHOCTH.

HNuaukaTopbl KOMIETEHIMA, 3aKPeNJIEHHBIX 3a tucuuniinHon B OXOII:

NOIIK-1.1.Cucmemamuzupyem u ananuzupyem pe3yibmamsl XuMU4ecKux
9KCNEePUMEHMO8, HAON00eHUU, U3MEpPeHUll, pPAcYemHO-meopemuyeckux pabom, a
makaice pe3yibmamsl paciemos C8OUCME euecmes U Mamepuaos.

Iloka3aTenn oueHUBAHUS UHAUKATOPOB JOCTUKEHUS KOMIETEHIIUIt

3HaTh:



31.1. OcHOBBI aHanM3a Pe3yJabTaTOB XUMHUYECKUX JKCIEPUMEHTOB; METOJIUKY
pacueTa OUIMOKH SKCIIEpUMEHTA.

Ymern:

V1.1.CucremaTu3upoBarh IOJIYYEHHbIE DKCIIEPUMEHTAIBHBIE PE3YJIBTATHI.
HNuTepnpeTupoBaTh NOJIYYEHHbIE IKCIIEPUMEHTAIIbHBIE TaHHbIE U HAOJIIOICHHUS.

Kovmnerenuusi, 3akpensieHHas 3a nucuuminnoin B OXOIT:

OIIK-2. CriocobeH NpOBOJUTh XMMHUYECKHH JKCIEPUMEHT C COOJIIOJCHUEM
COBPEMEHHOT'0 000pYyA0BaHMs, COOIIOAAasT HOPMbI TEXHUKH O0€30MMaCHOCTH.

NuaaukaTopbl KOMIIETEHIUM, 3aKPeNJIEHHBIX 3a nucuuiinaon B OXOII:

NOIIK-2.1.Pabomaem ¢ xumuuecKumu Geujecmeamu ¢ coON00eHuemM HOpM
MexHUuKu 6e30nacHoCmu.

Iloka3aTenn oeHUBAHUS UHAUKATOPOB J0CTUKEHUS KOMIIETEHIIUI

3HaTh:

32.1.Texnuky 6€30MaCHOCTHIIPU pabOTE B XUMHUECKOH J1aOOpaTOpHH.

Ymersb:

V2.1.PaboTaTh ¢ XMMUYECKMMHU BEIIECTBAMHU C COOJIIOACHUEM HOPM TEXHUKH
0€30MacHOCTH.

HNOIIK-2.4./Iposooum uccreoosanus c8oUCm8 Gewjecms U Mamepuanlos c
UCNONIL308AHUEM CEPULIHO20 HAYYHO20 000PYO08AHUSL.

Iloka3aTenn oeHUBAHUS UHAUKATOPOB JOCTUKEHUS KOMIETEHIIUii

3HaTh:

33.1. OCHOBBI METOAOB HCCIECIOBAHHUS CBOWMCTB BEHIECTB M MAaTEPUATIOB C
HCIIOJIb30BAaHUEM CEPUITHOTO HAYYHOTO 000pYI0BaHUSI.

YMmern:

V3.1. PabGotatb ¢ cepuilHBIM Hay4HbIM OOOpYIOBaHHE U TMPOBOJIUTH
XUMHUYECKUE DKCIEPUMEHThl W HCCIEAOBAHUAC HCIIOIb30BAaHUEM HEOPTraHHUYECKUX
BEILECTB.

Komnerenumus, 3akpensiennas 3a nucuumiannoin B OXOII:

OIIK-6.Criocoben MPEJCTABIIATD pE3YJIbTaThI npodeccuoHaIbHON
JESTENbHOCTY B YCTHOM W NHCbMEHHOW (hOopMe B COOTBETCTBHM C HOpPMamMu H
IpaBUJIaMH, MPUHATHIMU B TPOQPECCUOHATIEHOM COOOIIECTBE.

NuaukaTopbl KOMIIETCHUMH, 3aKPEIVIEHHBIX 32 AucuuIinHoi B OXOII:

NOIIK-6.1./I[pedocmasnsem pe3yromamsl pabomel 6 6ude omyema no
CManHOapmuou popme Ha pyCcKoM sA3bIKe.

Iloka3aTenn oeHUBAHUSA UHAUKATOPOB J0CTUKEHUS KOMIIETEHIIU

3HaTh:

34.1.1lpaBmiia oopMiIeHHs] TOIYYEHHBIX pe3yJbTaTOBB BUJE OTYETa IO
CTaHJapTHOU dopme.

Ymersb:

V4.1.IlpaBunpHO 3aMOJNHATH JIAOOPATOPHBIA KypHall W (HOPMYJIUPOBAThH
BBIBO/IBI.



3.2. TexHosoruu, obecrneyuBamue (popMIUPOBAHNE KOMIIETEHIIUI
[IpoBeneHre JIEKUMOHHBIX 3aHATHI, JIaDOpAaTOPHBIX 3aHATHI; BBIIOJHEHUE
MPaKTUYECKUX padOT; caMOCTOATENbHAs padoTa MO PyKOBOJICTBOM IMPENOIaBaTES.

4. TpynoeMKkoOCTb IUCHUIIMHBI ¥ BUAbI y4e0HOH pPadoThI
Tabnuna 1. Pactipenenenue Tpy10eMKOCTH AUCIUIIIMHEI IO BUJAM Y4eOHOM paOOThI

Buj yue6Hoi padoThI 3aueTHble AKageMHYecKHEe Yachl
eTMHU LI
1 cemectp
O0mas TpyA0eMKOCTb JUCIHILIMHBI 6 216
AyauTopHble 3aHATHSA (BCEro) 150
B oM uncie:
Jlexuun 45
[Ipaktraeckue 3aastwst (113) 45
JlabopaTtopusie pabots! (JIP) 60
CamocTtonTesibHAsE  padoTra  o0yuyarommxcs 30+36(3k3)
(Bcero)
B tom unce:
Kypcosas pabora HE MpeyCcMOTpeHa
KypcoBoii mpoexT HE MPeayCMOTPEH
PacueTtHO-rpadmueckue padoThl HE MPeIyCMOTPEHBI
Jlpyrue BUAbI CaMOCTOSATENbHOM paboThI:
- TIOJATOTOBKA K JTAOOpAaTOPHBIM paboTam 10
- IOATOTOBKA K MPAKTHYECCKUM 3aHITUSIM 10

Texkymuii KOHTPOJIb YCIEBACMOCTH U
MIPOMEKYTOUHAs aTTeCTAIHs (3a9€eT)
Tekyuuii KOHTPOJIb YCIIEBAEMOCTHU U
MPOMEKYTOYHAsI aTTecTanus (IK3aMeH)
[pakTUyeckasi MOATOTOBKA MPH Peajn3anuu 0
JMCUMUILIMHBI (BCEro)

HE MPeIyCMOTPEH

10+36(3K3)

2 cemecTp
O01masi Tpy10eMKOCTh IMCUMILINHBI 8 288
AyauTopHble 3aHATHA (BCEro) 180
B tom uncre:
Jlexiun 45
[TpaxTrueckue 3ansatus (113) 45
JlaGoparopHsie pabotsl (JIP) 90
CamocrosiTeibHast  pabora  o0yvyaroumuxcs 72+36(3K3)
(Bcero)
B toM unce:
Kypcosas pabora HE MpeycMOTpeHa
KypcoBoii mpoexT HE MPeayCMOTPEH
PacuerHo-rpaduueckue paboTs HE MPETYCMOTPEHBI
Jlpyrue BUABI CaMOCTOSTEILHOM PabOTHI:
- MOJITOTOBKA K TaOOpaTOpHBIM paboTaM 30
- IOJATOTOBKA K MPAKTHYCCKUM 3aHITUSIM 22

Texymuii KOHTPOJIb YCIEBAEMOCTH U
MPOMEXKYTOUHAsI aTTecTanus (3a4er)
Tekyumuii KOHTPOJIb YCIIEBAEMOCTHU U
MTPOMEKYTOYHAsI aTTecTanus (3K3aMeH)
IIpakTHyeckas NOArOTOBKA NMPHU peain3auuu 0
JMCUMUILIMHBI (BCEro)

HE MPeIyCMOTPEH

20+36(3K3)




Tabnuna 2. Moynu AUCIUTUIUHEL, TP

5. CTpykTypa M coaepxkanue JTUCHUILIHHbBI
5.1. CTpykTypa IUCHUIINHBI

JIOEMKOCTh B 4acax M BUJIbl Y4EOHOU pabOThI

N HaumenoBanue Tpya-Tb ) (ro— IIpakTHy. JIao. Cam.
MOTYJIsI Yyacel 3aHSITUSI | MPAKTHKYM pa6ora
1 cemecTp

OCHOBHBIE TOHSTUS U

1 | TeopeTndeckue 25 4 6 6 3+6(9k3)
MIPEJICTABIICHNS B XUMUHU.

) DneMeHTbl XUMUYECKOM 34 2 2 6 6+6(K3)
TEPMOTUHAMUKH.

3 Kuneruka u MeXaHH3MbI 30 6 6 6 6+6(K3)
XUMHYCCKHUX PEaKIIHA.

4 PactBopsl. Kucnorno- 46 3 3 18 6+6(>K3)
OCHOBHBIE PAaBHOBECHSI.
OKHCIUTENBHO-

5 | BOCCTAaHOBHTEIbHBIC 50 12 1 16 5+6(oK3)
peakuuu. JIEeKTPOAHbIE
MOTEHIMAIBL. DIEKTPOIHU3.
CrpoeHue BeliecTBa:
aTOMBI, MOJIEKYJIBI,

6 | )KMIKOCTH U TBEPJbIC 31 7 6 8 4+6(7K3)
BemiectBa. [leproauueckas
crcTema.
Bcezo uacos 3a 1 cemecmp 216 45 45 60 30+36(2k3)

2 cemecTp

7 | Kommrexcsie 66 8 10 20 22+6(3K3)
COCJTMHEHUSI.

g | “HMHS MPOCTEIX BELLIECTB 212 37 35 70 50+30(3K3)
Y COETMHEHUI 3JIEMEHTOB.
Bcezo uacos 3a 2 cemecmp 288 45 45 90 72+36(7K3)
Bcero Ha qUCHMILINHY 504 120 60 150 102+72(3k3)

5.2. Copepxxanue JUCHMILIMHBI

MOJIVJb 1

IMPEACTABJIEHUS B XUMHWNN»
XuMHsI — Hayka O BEIECTBE M €ro IMpeBpalleHusX. Xumudeckas dopma
nBkeHus Marepuu. llpenver xumuu. OCHOBHBIE XuUMUYeckue MOHATUA. OOIMe
3aKOHbl XMMHUHU. 3aKOHBI CTEXMOMETPHUH, IKBUBAJICHTOB. JKBUBAJICHT, YKBUBAJICHTHAS
Macca BeniectBa. CTEXMOMETPUUYECKHUE PACUETHI.

«OCHOBHBIE IIOHATHUA U TEOPETHYECKHE




MOJIYJb 2 «3JEMEHTBI XUMHUYECKON TEPMOJIWHAMUWKN»

[IpeqMer u MeTOABI XMMHYECKOW TEPMOAMHAMUKHU. TepMOIMHAMUYECKHE
cucteMsl. [Tapamerpsl coctosiHus cucTeMbl. TepmoauHamuyeckui npouecc. OyHkuuu
cocrosinud. IlepBoe Hauanmo tepmoauHamuku. 3akoH ['ecca. TemnoBoit 3¢ dext
XUMHMUYECKOU peakuuu. TepMoxuMudeckue pacuersl. Bropoe Hayano TepMOIMHAMUKH.
Outponusi. OHeprusa [ub60ca. Kpurepum u HampaBieHUs TEPMOAMHAMMUYECKHUX
npoueccoB. [IpuMEHUMOCTE OCHOBHBIX 3aKOHOMEPHOCTEN TEPMOIJUHAMUKU K >KUBBIM
opranusmaM. [ToHATHE O TEPMOJIUHAMUKE OTKPBITBIX CUCTEM.

MOAYJIb 3 «KHHETUKA U MEXAHU3MbBI XHUMHWYECKUX
PEAKIUN»

XuMH4YecKkoe paBHOBecue. Peaknuum OJHOCTaAuKHBIE W MHOTOCTAIUMHBIE
(clIOXHBIE), TOMOTEHHbIE U TeTeporeHHble. OOpaTUMble U HEOOpPATUMBIE PEAKIIHH.
CKOpOCTh TOMOTE€HHBIX XUMHUYECKHX peakuuid. OcHOBHBIE (DAKTOPHI, BIUSIOUINE Ha
CKOPOCTh XUMHUYECKOM peakuuu. 3akoH naelcTBus Macc. KoHcTaHTa cKopocTh
peakuuu. Teopuss aKTUBUPOBAHHOTO KOMILIEKCA. MOJEKYISIPHOCTh M TOPSJIOK
peakuuu. 3aBHCHUMOCTb CKOPOCTH pEakIUMu OT TeMIepaTypbl. TemmneparypHblid
ko3¢ purrenT peakun. OcCOOEHHOCTH KUHETUKH IreTepOreHHbIX peakuuid. Karanus u
Katanu3atopel. lIpeactaBieHne O MexaHW3ME TOMOTE€HHOTO M TE€TEPOTr€HHOrO
Karanu3za. DepMeHTAaTUBHBIN KaTaidu3. AKTHUBAIMS M HMHTHOMpoBaHHE (PEPMEHTOB.
@dakTopbl, BIUAIOIINE HAa KUHETUKY (EPMEHTATUBHBIX MPOIECCOB. XHUMUUYECKOE
paBHOBecue B 00paTtuMbix cuctemax. Koncranrta pasuosecus. [Tpunmun Jle-1llarense.

MOAYJIb 4 «PACTBOPBI. KNCJOTHO-OCHOBHBIE
PABHOBECHS»

O6mue cBoiictBa pactBopoB. IloHsiTHE O pacTBOpax Kak TOMOT€HHBIX
MHOTOKOMITOHEHTHBIX cucTeMax. Kraccudukamus pactBopoB. OCHOBBI (PU3HKO-
XUMUYECKON Teopun pactBopoB. ComnbBarammsi, TuapaTtanus. KoHmeHTpanus
PacTBOPOB U CIIOCOOBI €¢ BhIpakeHHs. CBOMCTBA KHJIKUX PACTBOPOB HEAJICKTPOIUTOB.
[TonmkeHne JaBICHUS HACBHIIICHHOTO Tapa pacTBOPUTENS HAJ  PacTBOPOM,
MOBBIIIICHUE TEMITepaTyphbl KUMNEHUsT pactBopa. OCMOTHYECKOE JTAaBICHUE PACTBOPOB.
MeToapl ompeneneHus MOJSPHBIX Macc pPacTBOPEHHOTO BeliecTBa. PacTBOpHMOCTH
ra3oB B JKHIKOCTSX, 3aBHCHUMOCTh PACTBOPUMOCTH OT pa3IUYHBIX (HaKTOPOB.
PacTBOpUMOCTh JKHIKOCTEH H TBEPIBIX BEIIECTB B JKUIKOCTAX. BimsHue Ha
pPacTBOPUMOCTb TPUPOJBI KOMIIOHEHTOB M BHEIIHUX YCIOBUM. Poib pacTBOpoB B
KU3HEJIEATEITLHOCTH OPTaHU3Ma.

MOAYJb 5 «OKHUCJIMTEJBbHO-BOCCTAHOBUTEJIBHBIE
PEAKIIMUU. DJIEKTPOJHBIE IIOTEHIIUAJIBI. DJIEKTPOJIN3)

CreneHn OKHCJICHUS. Oxmcienue, BOCCTAHOBJICHHE. OKHCIIUTEID,
BOCCTAaHOBHTEIIb. BakHeHIIINE OKUCIUTEIN U BOCCTAHOBHUTEIIM. THIIBI OKMCIIHTEIIHLHO-
BOCCTAHOBUTEIBHBIX PEAKIUN: MEKMOJEKYJSIPHbIE, BHYTPUMOJIEKYJSPHBIE, PEaKINu
JTUCTIPONIOPIIMOHUPOBaHUS W JaucMmyTanuu. CocTaBieHUE peakluil 10 METoay
AIEKTPOHHOTO U JJIEKTPOHHO-UOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
SKBHBAJICHTEL. OKUCIUTEIbHO-BOCCTAHOBUTENIPHBIM ~ TMOTEHIIMAT  Kak  Mepa



OKHCIIUTENIBHOH U BOCCTAaHOBUTENBHON CHOCOOHOCTH cucTteMbl. OmpeneneHnue
HaITPaBJICHUS] OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUN.

OJIEKTPOXMMHMYECKAE  MPOLECChl  KaK  IPOLECCH  B3aUMOIPEBPALIEHUS
XUMUAYECKOM W JJIeKTpudyeckor »HHepruu. 3akoHbl Dapanes. Onexrpoxa. Tumbl
anekTponoB. Ouektpoasl I wm Il poma. DOnexkTpojabl aKTUBHBIE U HWHEPTHBIE.
DNEKTPOIHBIE MPOLECCHI. DIIEKTPOAHBIM OTEHIIMAI U MEXAHU3M €r0 BOZHHUKHOBEHUS.
Ypasuenue  Hepucra.  Panx  crapgapTHBIX — DIEKTPOAHBIX  IIOTCHIHAJIOB.
["anbBaHMYECKUH 3JIEMEHT. AKKYMYJIATOP. DIEKTPOABMKYLIAsl CHIIA FaIbBAHUYECKOIO
aneMeHTa. DiekTponus. llorennman pasnoxenus. [lonspusanus 31eKTpoIOB.

MOAYJIb 6 «CTPOEHHME BEHIECTBA: ATOMBbI, MOJIEKYJIbI,
AKNIKOCTHU U TBEPABIE BEHHIECTBA. IEPUOJUYECKASA CUCTEMA»

[lepnognueckuit 3axkoH [[.1. MenneneeBa. Crpoenne BemectBa. CocTaBHBIE
yacTh aroMa. KBaHTOBO-MexaHU4ecKass MOJeNIb aroma. KBaHTOBbIE YHcia, OpOUTAIIH,
DHEpPreTU4ecKre ypoBHU U noaypoBHU. IIpunnun [Taynu. IIpasuno Xynna. [IpuHnun
HaUMEHBIIIEH CBOOOJHOM SHEpPruu. DIEKTpPOHHAS KOHUTrypalus aroMa. BajeHTHBIC
anekTpoHbl. CBoiicTBa aroma. Ilepmommyeckas cucreMa XUMHYECKUX DJIEMEHTOB:
MIEPUOABL, TPYIIIBLL, TOATPYIIIbL. MI3MeHEeHne CBOMCTB aTOMOB B IEPUOJIE, TPYIIIIE.

MOAYJb 7 «kKOMIIVIEKCHBIE COEAUHEHMUS

KommnekcoobpazoBanrie B pactBopax.  OrmpeneneHue  KOMIUIEKCHBIX
coenuHenuid. KoopnunammonHass teopust BepHepa u ee paszButue mkoson JLLA.
Uyraesa. KommnekcoobpazoBatenb,  JTUTaH]IBI, KOOPAMHALMOHHOW  YHCIIO
KOMITJIEKCO0Opa3oBartesis, BHyTPEHHSS U BHEIIHSSI c(hepbl KOMITJIEKCHBIX COCTMHEHHIM.
Knaccudukanys KOMIUIEKCHBIX COEIWHEHUN MO0 3apsgy W TPHUPOJAE JIUTaHIOB.
BryTpukomimekcHele coeauHeHus. HoMeHkiatypa W H30MEpHUS KOMIUIEKCHBIX
coequHeHud. IloHatne o KomIuiekcoHax. oOHHBIE paBHOBECHS B PacTBOpaX
KOMIUIEKCHBIX HOHOB. KOHCTaHTBI HECTOMKOCTH KOMIUIEKCHBIX COEIWHEHUU.
Pa3pynienne KOMIUIEKCHBIX coeAMHEeHU. MeTamiopepMeHThl U MOHATHE O CTPOEHUU
WX aKTUBHBIX IIECHTPOB (reMorio0uH, BuTaMuH B12 u nip.).

MOJYJb 8 «XUMHUSI MPOCTHIX BEHIECTB U COEJIMHEHUI
JEMEHTOB»

OCOOEHHOCTH CBOMCTB 3JIEeMEHTOB-METa/IOB. DiieMeHTOB A u IIA rpynmsl
nepuoaudeckor Tabnuipl. OOmas xapakTepucTHKa MeTaioB. BakHeiimve comu u
npyrue coeaunenus. [lomyuenue.

OcoOEHHOCTH CBOWCTB AJIEMEHTOB-HEMeTaIoB. OneMeHThl [I[A rpymmsl.
O6mme cporictBa. IV rpymma mepuoamdeckoid cucrtembl. CBOWCTBA COCAMHEHUM
yrieponaa, kpeMHus. ['epManuii, 010BO, CBUHEL. V IpymIia NEPUOJUIECKON CUCTEMBI.
A30T1, hochop u ux coequHeHus. OOIIas XUMUUECKas XapaKTePUCTHUKA AJIEMEHTOB V
rpynmnbsl. OneMeHTsl VIA rpynmsl. Kucnopoa. Cepa u ee coenunenus. CeneH u
tesryp. CBorictBa 35memMeHToB VII A rpynmsl. ['amoreHsl, COeIMHEHUSI ¢ BOJOPOIOM,
KHMCJIOPOJIOM, MEXTaJIOT€HHBIE cOeTuHEHUs. Bogopo.

[IepexoaHble IEMEHTHI Nepuoandeckoil cucteMbl. CoiicTBa 3memenToB III B
rpynnel. CBoiicTBa 3nmemeHToB IV B rpynmei. CoiicTBa 3neMeHTOB V. B rpymnmbl.



CaorictBa 31eMenToB VI B rpynmel. Cpolictea 3mementoB VII B rpynnsl. CBoiicTBa
anemenToB VIII B rpynmnsl. CoiictBa anemenToB I B rpynmnel. CBoiicTBa 31emeHToB 11
B rpynmnel. CBoMCTBa JTaHTAaHOUIOB U AKTUHOUJIOB. BUOT€HHbIE AIEMEHTBI TOOOYHBIX
rpynn M WX 3HaueHue B OuoreHese. MeToibl CHMHTE3a W METOJbl MCCIEIOBaHUS
HEOPraHUYECKUX COEIUHEHUM.

5.3. JlabopaTopHbie padoThI
Ta6muna 3. JlabopatopHbie pabOTHI U UX TPYJOEMKOCTh

[TopsinkoBeiit HOMep moayJi. Llenu HanmenoBanue 1abopatopHbIX paboT Tpyno-
J1a00paTOPHBIX padOT €MKOCTh
B yacax
Moayas 1 .
ay HNuctpyktaxxk mno Tb B Xumudeckoin
Heab: 3HAKOMCTBO C OCHOBHBIMHU 2
. | 1aboparopun. OCHOBHbIE 3aKOHBI XUMHUHU.
MpaBUjiaMyd TIOBEACHUS B XUMUYECKOU
naboparopuu. [IpuobpeTeHre HaBHIKOB .
OnpeneneHue  SKBUBAJIEHTHOM — Macchl
9KCIIEPUMEHTAILHOTO ornpeeneHus 4
. MeTasuia
MOJISIPHOM MacChl BEUIECTBA
Monyas 2
Hean: 3nakomMcTtBO ¢ MeroaukaMu | OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKaHUS o)
HU3MEpEHUs u pacdera | XMMMUYECKUX PEaKLIHM.
TEPMOJIMHAMUYECKUX apamMeTpoB.
Nzyuenne BIIUSIHUSA Pa3IUYHBIX
¢dakTopoB okpyxatomiet cpeabl Ha | OnpeneneHue SHTAJIbIINN peakuuu 4
TEPMOJIMHAMHUYECKUE napameTpbl | HeMTpaau3aiuu
CUCTEMBI.
Moayas 3
He: Wsyuenne CKOPOCTH | OcHOBHBIC 3aKOHOMEPHOCTH IPOTEKaHHUS )
XUMUYECKON peakuuu u €€ | XUMHYECKHX PeaKiuil
3aBHUCHUMOCTH oT KOHIICHTpallUU

pearupylomyx — BEIECTB, BEIHMYUHBI
MOBEPXHOCTH pasjeNa pearupyronmx
BCLICCTB, KaTalu3aTopa, TCMICPATYPBL. | Xynyyeckas KUHETHKA M PABHOBECHE 4
I/ISyquI/Ie XUMHYCCKOI'0 PaBHOBCCHUA U
BIMSIOIIMX HA HETO (haKTOPOB.

CrniocoObI BbIpaKeHUsI KOHLIEHTPAIH 4
acTBOPOB

Moayas 4 P P >

[TpuroroBneHne pacTBOPOB Pa3IUIHON 4
Heab: 3HAKOMCTBO C METOAMKAMH

KOHILeHTpauuu. TUTpoBaHHe pacTBOPOB
MIPUTOTOBIICHHSI PACTBOPOB, CIOCOOAMHU o

OO01ue cBoiicTBa pacTBOPOB 3
BBIDAKCHUSI W OKCIIEPUMEHTAIBHOTO

N AIIEKTPOIUTOB. PacTBOPHMOCTH BeliecTB

oTpeieNieHus] KOHIeHTpauuii. M3yuenne

OnpezneneHre MOJIBHBIX MacC BEUIECTB 3

OCHOBHBIX 3dKOHOB, CBA3aHHBIX C
MCTOOOM KPHOCKOITHH.

pacTBopeHMEM BellecTBa. M3ydeHue

. CBOIICTBa PaCTBOPOB AJIEKTPOIUTOB.
CBOWCTB pacTBOPOB.

Omnpenenenne pH pacTBOpoB KUCIOT, 4
OCHOBaHUH, conen. I'maponus.

Monyasb 5
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
Heasb: N3yuenue OKHCJIUTEIIBHO-
o MIPOLECCHI. MeTtonabl COCTAaBJICHUS
BOCCTaHOBUTEJBHBIX peaxiuit u . 8
ypaBHEHHIA OKHUCJIUTEIBHO-
(hakTopoB, BITUSTFOTITUX Ha 170'¢

BOCCTAHOBUTEJIbHBIX YPABHEHUN

NIPOTEKAHUE. N3yuenue YCJIOBUU




BO3HUKHOBCHHUS u paboTsl
ralbBaHUYECKUX Tap B Pa3JIMYHBIX
DJEKTPOXUMHUYECKUE MPOLECCHI.
cpemax. 3HAKOMCTBO C OCHOBHBIMHU . 8
["anibBaHUYECKU SIEMEHT, 3JEKTPOJINU3
3aKOHAaMHU 3JIEKTPOJIM3a PACTBOPOB U
pacIIaBOB AJIEKTPOIUTOB
Monyab 6
IMeab: 3HAKOMCTBO C€ OCHOBHBIMH
[Tepuoanueckasi cuctema JI€MEHTOB.
TOJIOKCHUSIMH TEOPUH CTpOEHUS o
OO61mue cBOCTBa METAIIOB, KOPPO3HUS 8
BEIIIECTBA. DKCIEepUMEHTATILHOE
N METaJIJIOB
W3YUY€HUE CBOMCTB METAJJIOB U BIUSHUS
Ha HUX OKPY>KaroIen cpeibl
Monyasb 7
eab: M3yuenne cTpoeHus KommekcHbie coenuHeHus 20
KOMILIEKCHBIX COEMHEHUN
CBOICTBA S-DJIEMEHTOB IIEPUOTUUECKON
Mopayas 8 P 20
. CHCTEMBI
eab: M3ydyeHre OCHOBHBIX CBOMCTB " >
N CBoiicTBa p-3J€MEHTOB NEPUOANIYECKOM
371eMeHTOB [leproauyecKkoil CUCTEMBI, 25
CHCTEMBI
BIIMSIHUS CTPOEHUS aTOMa Ha > >
N CaoiicTBa d-311eMEHTOB MEPUOIUIECKOM
XUMHAYECKHE U PU3NUECKUE CBOMCTBA 25

CHCTCMBI

5.4. IlpakTHyeckue 3aHATUSA

Tabnuna 4. Temaruka, dopma npakrudeckux 3ausaTuil (I13) 1 uX TPy10eMKOCTh

[TopsaxoBBI HOMEP MOAYJIS. [TpumepHas TemaTuka 3aHATHI U popma ux Tpyno-
[enu nmpakTUYECKUX 3aHATUN POBECHUS €MKOCTb
B yacax
Moayas 1 N
[Ipocreiinie CTEXMOMETPUUECKHE PACUEThI:
Heab: ¢dbopMupoBaHue
. 3aKOH JKBUBAJCHTOB, OCHOBHBIE TIa30BbIE 6
MIpeICTaBICHUIA 00 OCHOBHBIX
3aKOHBI, MOJIb, 3aKOH ABOTaJpo, pacyeTbl MO
ra3oBbIX 3aKOHaX, METOAaX pELICHUS
XUMHAYECKHM (hOpMyJIaM U ypaBHEHHUSIM.
XMMHYECKHX 3a]1a4.
Moay.s 2
Heab: dbopMupoBaHue
MIPEICTAaBICHUM 00 OCHOBHBIX 3aKOHAX | XMMHUKO-TEPMOIMHAMUYECKHE PACUETHI. 8
TEPMOJNHAMHUKH, HABBIKOB
TEPMOAMHAMHYECKHUX PACUETOB.
Moayas 3
Heasn: dbopmupoBaHue .
. CKOpoCTh XMMHMUECKON peakluu. XUMHUYECKOe 6
MIpeICTaBICHUIA 0 3aKOHax
.. | paBHOBecCHE.
MPOTEKAaHNUs XMMHMUYECKUX peakluH,
HABBIKOB peIICHUS 3a7a4.
PacTtBopbI, pPacTBOPUMOCTb. Bripaxxenue
KOHLEHTpaLuu aCTBOPOB. CaoiicTBa
Moayan 4 p p p
PacTBOPOB HEIIEKTPOIUTOB.
Heab: ¢dbopMupoBaHue
MIPE/ICTABICHUI O TEOPUU PACTBOPOB
p reopun p POB, PacTtBOpBI AEKTPOIUTOB: clabble W CHIIbHBIC 8
ANEKTPOJIUTUYECKON  JTUCCOLMALINY, .
AJIEKTPOJINUTHI, BOJAOPOJHBIA  IIOKa3aTellb,
JUCCOLIMAIIUU BOJIbI, HABBIKOB
MPOU3BEJCHUE  PACTBOPUMOCTH,  THAPOJIU3

peuIcHud 3a1a4.

coJeil.




Monayas 5 OKHUCIIUTENIN U BOCCTAHOBUTEIN, OKHUCICHUE U

Heas: dbopmupoBanue | BocctaHoBineHue. CocTaBieHHE  ypaBHEHHIA
MpEeACTaBICHUI 0 3aKOHAX | OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
MPOTEKAHUS OKHCIIUTENBHO- 11
. | DIEKTPOXUMHUYECKHE MPOLECCHl. XUMHYECKHE
BOCCTaHOBUTEIHHBIX peakIuii,
HWCTOYHUKHU TOKA. DIEKTPOJAHBIEC TOTCHIUAIBI.
OCHOBHBIX  3aKOHaX  MPOTEKaHUS
Hampasnenne npoTexkaHusi OKMCIUTENbHO-
AIEKTPOXUMHUUYECKHUX MIPOIIECCOB, .
BOCCTAHOBUTEIBHBIX PEAKIIUM.
HABBIKOB peIICHUS 3a4ay.
Moayas 6
Heab: dbopMupoBaHue
. CrpoeHue BemiecTBa: aroOMbl, MOJEKYJIBI, 6
MpeACTaBICHUI 0 CTPOCHUU

. | KUOAKOCTU U TBCPIAbIC BCIICCTBA.
BCIICCTBA, O6paSOBaHI/II/I XUMHNYCCKOHU

CBs3H.

Monyasb 7

Hean: dbopmupoBaHUe

MIPEACTABICHUI 0 ctpoeHuu | KomrmiekcHble cOeAMHEHNS. 10
KOMIUIEKCHBIX COCIUHCHU,

MIOBEJICHUHU UX B pacTBOpax.

Moayas 8

Heas: ¢dopmupoBanue | XMMHUA TIPOCTHIX BELIECTB M COCTUHEHUIN

. . 35
OpeaACTaBJICHUN O CBOMCTBAX IPOCTHIX | 9JIECMCHTOB.

BEIIECTB U UX COETMHEHUI.

6. CamocrosiTesibHast padoTa 00y4alOMIUXCsl M TEKYLIUI KOHTPOJIb YCIIEBAEMOCTH
6.1. Llesan camocTosiTe 1bHOM PadoThI

OCHOBHBIMHM LIEJISIMU  CaAMOCTOSITENIbHOM  pabOThl  CIIELUANINCTOB  SIBJSIETCS
(dopMupoBaHUE CIIOCOOHOCTENW K CaMOCTOSITEIbHOMY MO3HAHUIO U O0YUYEHUIO, TIOUCKY
JUTepaTypel, 0000meHHI0, OQGOPMIICHHIO M TPEACTABICHUIO  IOJYYSHHBIX
pEe3yNbTaTOB, HMX KPUTHYECKOMY AaHAJIW3Y, IIOMCKY HOBBIX, PpAalHOHAJIBHBIX H
HEOPJMHAPHBIX PEIICHUN, apTYMEHTUPOBAHHOMY OTCTAMBAHUIO CBOUX IPEIJIOKEHHMH,
YMEHHMU NOATOTOBKH BBICTYIUIEHUHN U BEICHUS TUCKYCCHM.

Opranusauus 1 coiep:;KaHue CaMOCTOATEIbHON PadoThI

CamocTosiTennbHas paboTa 3aKI0YaeTCs B U3YUEHUH OTIEIbHBIX TEM Kypca Mo
3aJIaHUIO TMIPENo/iaBaTelia 0 PeKOMEHAYEeMON UM y4eOHOM JIuTepaType, B MOATOTOBKE
K JIaOOpAaTOPHBIM U MPAKTUUECKUM3AHATHUSAM, K TEKYIIEMY KOHTPOJII YCIEBAEMOCTH;
MIOJArOTOBKE K 3K3aMEHaM.

[Tociie BBOAHBIX JIEKIIMH, B KOTOPBIX 0003HAYAETCA COJAEPIKAHUE NUCIUILIAHEI,
ee mpoOieMaTHKa W TMpaKTHYecKas 3HAYMMOCTb, CTYJEHTaM BBIIAIOTCS 3a/JaHus Ha
npakThUieckuen jabopatopHbie 3ausaTusl. CTyACHTHI BBIOIHSIOT 3a1aHusi B yackl CPC
B TE€YEHUE CEMECTpPA B COOTBETCTBUU C OCBOCHHEM YUYEOHBIX pa3AeiiOB. 3alluTa
BBINOJIHEHHBIX 33JJaHUM MNPOU3BOAMUTCSA ITOATAIIHO B Yachl NMPAKTUYECKUX 3aHSITHUM.
OuenuBaHue OCYIIECTBIISIETCA IIYTEM YCTHOTO ONPOCA MPOBOJUTCS MO COJACPKAHUIO U
Ka4E€CTBY BBINIOJIHEHHOTO 3a/1aHUS.



7. Y4ueOHO-MeTOAMYeCKOEe U MHPOPMALMOHHOE o0ecnevyeHne JUCIUILINHbI
7.1. OcHOBHas JIUTEPATYPA MO JTUCHUILIHHE
1.AxmeroB, H.C.OOmas u Heopranuueckas xumus : yueonuk / H.C. AxmeTos. -
12-e uzn. ; crep. - Cankt-IlerepOypr [u ap.] : Jlans, 2021. - OBC Jlanb. - TekcT :
ANIEKTPOHHBIN. - Pexxum noctyna: mo moamucke. - Jlara obpamenus: 21.07.2022. -
ISBN 978-5-8114-6983-3. - URL: https://e.lanbook.com/book/153910. - (ID=105969-
0)

2.Pocun, M.B.O6mas u neopranuueckass xumus. OOmas Xxumusi: y4eOHUK IS
By3oB / W.B. Pocun, JI.JI. Tomuna. - MockBa : IOpaiit, 2025. - (Bsicmiee
oOpazoBanue). - OOpazoBatenbHas miuatdopma FOpaitt. - TekcT : IIEKTPOHHBIN. -
Pexxum nmoctyna: mo moamnucke. - Jlata oopamenus: 07.07.2022. - ISBN 978-5-534-
19149-3. - ISBN 978-5-9916-3815-9. - URL: https://urait.ru/bcode/556025 . -
(ID=142895-0)

3.Pocun, N.B.OOmas n Heoprannyeckast XUMHUs : y4eOHUK I By30B. XUMHUS S-
, d- u f- anementoB / 1.B. Pocun, JI.JI. Tomuna. - Mocksa : FOpaiit, 2025. - 492 c. -

(Beiciiee oOpaszoBanue). - OOpazoBarenbHas 1uiatdopma FOpaiir. - Tekct
ANEKTPOHHBIN. - PexuMm noctyna: mo moamucke. - Jlara o6pawmenus: 07.07.2022. -
ISBN 978-5-534-02292-6. - ISBN 978-5-534-19369-5. - URL:

https://urait.ru/bcode/556365. - (ID=142901-0)
4.Pocun, N.B.O6mas u Heoprannyeckass XuMusl : B 3 T. : y4eOHHUK Jjisl BY30B. T.
3. : Xumus p-anementoB / U.B. Pocun, JI.JI. Tomuna. - Mockgsa : FOpaiit, 2024. -

(Beiciiee oOpazoBanme). - OOpazoBarenbHas Tuiargopma FOpaiit. - Teker
AJIEKTPOHHBIN. - Pexxum moctyma: mo mopamucke. - Jlara o6pamenus: 07.07.2022. -
ISBN 978-5-534-02294-0. - ISBN 978-5-534-02293-3. - URL:

https://urait.ru/bcode/536243. - (ID=139482-0)

7.2. JlonoJIHUTEJIbHAS JIUTEPATYPA MO IMCHUIIMHE

1.IIpakTuky™M 1o HEOpraHMYECKOW XUMHH : [yueO. mocobue mist By3oB] / A.O.
BopobnseB [u ap.]; nox pen. A.®. BopooseBa u C.W. [lpakuna. - 2-e uza. - Mocksa :
AnbsaC, 2018. - 218 c. - Teker : HenocpenctBenHulil. - ISBN 978-5-98535-001-0 :
551 p. - (ID=130680-5)

2.'onsOpaiix, 3.E.IlpakTukymMm 10 HEOpPraHWYeCcKOW XuUMHUHM (C OCHOBaMH
KaueCTBEHHOI'0 MOJIYMUKpOaHaiau3a) : yueb. mocoOue isi XUMHUKO-TEXHOJ. CIIell.
By30B / 3.E. I'onpOpaiix. - 4-e u3a. ; gomn. u nepepad. - Mocksa : AnesaaC, 2016. - 350
c. - Tekcrt : HenocpencTBenHsliil. - ISBN 978-5-903034-27-7 : 671 p. - (ID=130679-6)

3.BacunbeBa, 3.I".JJabopaTopnbie paboThI 110 OOIIIEH 1 HEOPTAHUYECKOW XUMUH :
yue0. mocobue s HexuM. By30B / 3.I'. BacunbeBa, A.A. I'panoBckas, A.A. Taneposa.
- 2-e m3a. - Mocksa : AnbsHC, 2015. - 287 c. : wi. - TekCT : HEMOCPEACTBEHHBIN. -
ISBN 978-5- 91872-077-6 : 550 p. - (ID=112640-15)

4 Jlunuu, P.A.Xumudeckue CBOWCTBA HEOPTaHUYECKHX BEMIECTB : yueol.
nocobue ans CTYyJEHTOB BYy30B, oOydamomuxcs 1o Hamp. "Xumus" u cre.
"Heopranuueckas xumus" / P.A. Jlunun, B.A. Momnouxko, JI.JI. AuapeeBa; aBT. KOJL.:
P.A. Jluguu, B.A. Monouko, JI.JI. AunpeeBa ; nox pen. P.A. Jluguna. - Mocksa :
Xumus, 1996. - 480 c. - ISBN 5-7245-0948-2 : 12500 p. - (ID=6384-6)



5.MapteiHoBa, T.B. Xumus : yyeOHMK W mpakTukym s By3oB / T.B.
MaptsinoBa, U.B. ApramonoBa, E.b. I'ogyHoB; mox oOwmeil pepakuueid T. B.
MapTbiHOBOH. - 2-¢ u3A. ; ucop. u jgomn. - Mocksa : HOpaiit, 2025. - (Bsicuee
oOpazoBanue). - OOpasoBatenbHas miaatgopma FOpaitT. - TekcT : AIEKTPOHHBIN. -
Pexxum noctyna: mo moamnucke. - Jlata obpamenus: 07.07.2022. - ISBN 978-5-534-
09668-2. - URL: https://urait.ru/bcode/560130. - (ID=139600-0)

6.CeepanoBa, H.J[. OOmass 1 HeopraHuyeckas XUMUS: IKCIIEPUMEHTAIbHBIC
3a/1aud U yrpakxHeHus : yde0. mocobue mis By3oB mno crem. 050101.65 (032300) -
"Xumus" / H.JI. CBepmayioBa. - Cankt-IlerepOypr [u ap.] : Jlawp, 2022. - (YueOHUKH
115 By30B. CrnienuanbHas autepatypa). - ObC Jlanb. - Teker : 31eKTpoHHBIN. - Pexum
noctyna: mo noanucke. - Jlara oopamenuns: 05.08.2022. - ISBN 978-5-8114-1482-6. -
URL.: https://e.lanbook.com/book/211316. - (ID=110559-0)

7.Anapues, A.. O6mas u Heopranndeckas xumus. JJabopaTopHbIil TIPaKTHKYM
: yaeOHOe ocobue aiis By3oB / AWM. Anapues, A.A. Kazakosa, JI.B. llleBautsina. - 2-
e u3n. - Mocksa : FOpaiit, 2025. - (Bsicmiee obOpa3zoBanue). - OOpa3zoBarenbHas
matrgopma FOpaiitT. - Teker : anekTpoHHbIN. - Pesxxum goctyna: mo noanucke. - Jlara
obpamenust: 07.07.2022. - ISBN 978-5-534-04608-3. - URL: https://urait.ru/bcode/562782
.- (ID=139588-0)

8.006m1as 1 Heopranuyeckass XUMHs. 3aJaUHUK : yueOHOe mocoOue ajsi By30B /
C.C. ba6kuna [u ap.]; mox penaknuein C.C. babkunoi, JI.J[. Tomunoit. - Mocksa :
FOpaiit, 2024. - (Beiciiee oOpaszoBanue). - ObpazoBarenpHas miargopma FOpairt. -
Texcr : amextpoHHbI. - Pexxum noctyma: mo mnoammcke. - Jlata oOpamieHus:
07.07.2022. - ISBN 978-5-534-01498-3. - URL: https://urait.ru/bcode/536069. -
(ID=139486-0)

9.CyBopoB, A.B. OOmas u HeopraHuyeckas xuMmus. Bompocbl W 3amaud :
yaebHoe nocobue ains By30B / A.B. CyBopos, A.b. Hukonbckuid. - 2-e u3z. - Mockaa :
FOpaiit, 2025. - (Beicuiee o6pazoBanue). - ObpazoBatenbHas miardopma KOpaidt. -
Texkcr : anekTpoHHBIN. - Pexum noctyna: mo mnoamucke. - Jlara oOpaneHus:
07.07.2022. - ISBN 978-5-534-07902-9. - URL: https://urait.ru/bcode/564488 . -
(ID=139525-0)

7.3. MeToau4ecKkue MaTepuaJibl

1. Xumuueckasi mocyJia : METOJUYECKUE yKa3aHUs K J1a00paTOpPHBIM 3aHSATUAM
no Kypcy «Heopranuueckass XuMus»» 17151 CTYJEHTOB OYHOU (POPMBI, 1O HAIMIPABICHUIO
noarotoBku  04.03.01 Xwumwms, cneumansHoct 04.05.01 ®dynpameHTanbHas u
NpUKIaAHAs XUMUS, 0 Kypcy «OOImmas 1 HeopraHWdecKas XUMHUsD JUJIsi CTYJICHTOB
ouHOU (opMbl, 1Mo HampaBieHusM noaroToBku 18.03.01 Xumudeckas TEXHOJIOTHS,
19.03.01 buorexuonorus / cocraBurenu: B.I'. MarseeBa, A.A. CrenaueBa, M.E.
I'puropeeB, A.B. beikoB, I'.H. Jlemunenko ; TBepckoil ToCyAapCTBEHHBIN
TexHuueckui ynusepcutet, Kadenpa "buorexnosnorus, Xxumusa U craHgapruzauus’. -
Teepp : TBI'TY, 2022. - 40 c. - Cepsep. - Tekcr : anexrponnsii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/148042. - (ID=148042-1)

2. Xumuyeckas TMocyJa : METOJAMYECKHWE YyKazaHus JUIsl TMOJTOTOBKH K
71a00paTOPHBIM 3aHATHSM 10 Kypcy «Heopranudeckas XuMus» Jjisi CTYJIEHTOB OYHOM
dbopmbl, oOyuarommxcs 1o HampaBieHutro moaroropku  04.03.01  Xwumwus,




cneruansHocTh 04.05.01 OyHnamenTanbHas U MpUKIaaHAs XUMES, IO Kypcy «Oomas
W HEOpPraHW4YecKass XWMHs» IS CTYJACHTOB OYHOW (OpMBI, OOYyYaIOMUXCS TIO
HanpaBiieHUsM  noarotoBku  18.03.01  Xwmmmueckas  texnosmorus, 19.03.01
buorexnonorust / cocraBurenu: B.I'. MatBeea, A.A. CrenaueBa, M.E. I'puropses,
A.B. beixoB, I'.H. [emunenko ; TBepckod TroCyJapCTBEHHBIA TEXHUYECKUI
yuuBepcuteT, Kadenpa "buorexnomnorus, Xxumuss u craHgaptusanus’. - TBepp :
TBI'TY, 2022. - 40 c. - Tekcr : HenocpeACTBeHHBIN. - 187 p. 50 k. - (ID=148198-95)
3.00mas ¥ HeopraHWYecKas XHUMHs : METOJ. yKa3. K IpakT. 3aHATUSAM IO
HanpaiaeHussM 1noarotoBku 04.03.01 Xumwus, 04.05.01 dynaaMeHTanbHas U TPHUKIL.
xumus, 18.03.01 Xwum. Ttexnonorus, 19.03.01 buorexnonorus / TBepckoit
rocyJapCTBeHHBIA TexHU4eckui yHuBepcutet, Kadbenpa bTuX ; cocraBurenu: B.I.
MarseeBa, A.A. CrenauéBa, M.E. I'puropses, E.I. llumanckas, M.E. Mapkosa, 3.M.
Cynbman. - TBeps : TBI'TY, 2019. - Cepsep. - Tekcr : anexrponnsiii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/135024. - (ID=135024-1)

4. O6u1as ¥ HeOpraHWYecKasi XUMUSI . METOJUYECKUE YKa3aHUS K MPAKTUYECKUM
3aHSATUAM I8 CTYACHTOB OYHOW (OpMbI, OOydaromMXcs IO HampaBJICHUSIM
noarotoBku 04.03.01 Xwmwus, 04.05.01 dynpameHTanpHas W NpUKIaAHAS XUMMUS,
18.03.01 Xwumnueckass texnosorus, 19.03.01 buorexnonorus / TBepckoi
roCyJIlapCTBEHHBIM TexHHUeckuil yHuBepcuteT, Kadenpa bTuX ; cocraButenu: B.I.
Margseea, A.A. CrenauéBa, M.E. I'puropses, E.W. llumanckas, M.E. Mapkosa, 3.M.
Cynbman. - Teeps : TBI'TY, 2019. - 31 c. - TekcT : HEmOCpeACTBEHHbIN. - 124 p. -
(ID=135116-45)

5.Heopranunueckass xumus : J1a0. MPaKTHUKyM MO HEOPTraHUYECKON XUMHUHU TIO
HanpasiaeHussM noArotoBku 04.03.01 Xwumus, 18.03.01 Xwum. texnosorusa, 19.03.01
buorexnonorus u crner. 04.05.01 ®@ynnament. u npuki. xumust / TBEpCKOii TOC. TEXH.
yH-T ; cocT.. E.W. llumanckas, B.I'. MarseeBa. - Teeps : TBI'TY, 2016. - Cepsep. -
TeKCT : DIEKTPOHHBIN. - 0-00. - URL.:
https://elib.tstu. tver ru/MegaPro/GetDoc/Megapro/113217. - (ID=113217-1)

6. Heopranuueckass xumusi : ja0. NPAKTUKYM MO HEOPraHUYECKOW XUMHUHU IO
HanpaiaeHussM noArotoBku 04.03.01 Xwummusg, 18.03.01 Xwum. texnosorusa, 19.03.01
buotexnonorus u cner. 04.05.01 ®ynnamenT. u npuki. xumus / TBEpCcKo# roc. TeXH.
yH-T ; coct.: E.W. llumanckas, B.I'. MarseeBa. - TBepb : TBI'TY, 2016. - 23 c. : ui. -
TekcT : HEemocpeaACTBEeHHBIN. - 33 p. - (ID=113474-94)

7.1Iumanckas, E.M.CuHTE3bI IO HEOPTraHUYECKOW XUMHHU : J1a0. MPAKTUKYM TIO
Harnpasyieanto noarotoBku 04.03.01 Xumus u cneu. 04.05.01 @dyngamMeHT. U OPUKIL.
xumusi, 1 kypc, ounas ¢opma oOyuenus / E.M. Illumanckas, B.I'. MaTtBeeBa, 2.M.
CynbpMan; TBepCKOH roc. TexH. yH-T, Kad. BTuX. - Teps : TBI'TY, 2015. - Cepsep. -
Tekct AJIEKTPOHHBIN. - 0-00. - URL:
https://elib.tstu. tver ru/MegaPro/GetDoc/Megapro/109885. - (ID=109885-1)

8. llumanckas, E.J. CunTe3pl MO HEOPraHUYECKON XUMHUU : J1a0. MPAKTUKYM IO
HarpasyieHuI0 noarotoBku 04.03.01 Xumus u cnen. 04.05.01 dynnameHT. nu npukKi.
xumus, 1 kypc, ounas ¢opma oOyuenus / E.M. llumanckas, B.I'. MaTtBeeBa, 2.M.
Cynbman; TBepckoii roc. texH. yH-T, Kad. bBTuX. - Tseps : TBI'TY, 2015. - 24 c. -
Tekct : HEmocpencTBeHHbIH. - 33 p. - (ID=110059-95)




9. CpoiictBa p-3nementoB Ilepuonnueckorn cucremsl J[.MI. Menneneesa :
71a00paTOPHBIN NPAKTUKYM IO HEOPTaHUYECKON XUMUU MO HAIIPaBJIECHUSM OATOTOBKHU
04.03.01 Xumus, 18.03.01 Xumuueckas texHoaorus, 19.03.01 buorexHomorus u
cnenuanbHocTy 04.05.01 dyHpameHTanbHass U MPUKIAAHAS XUMHUS / COCTABUTEIIU:
B.I'. Marseesa, ['.H. [lemunenxo, M.E. I'puropses, A.E. @unarosa, K.E. CanbaukoBa
; TBepckoil rocyaapcTBeHHbIN TEXHUYECKUI YH-T, Kadenpa OnoTexHOnOruu, XuMum u
cranaaptuzauu. - TBeps : TBI'TY, 2021. - 44 c. - CepBep. - TekcT : 31E€KTPOHHBIH. -
0-00. - URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/142650. -
(ID=142650-1)

10. CaoiictBa p-anmemenTtoB Ilepuommueckoir cuctemsl [[.1I. MenneneeBa :
JlaGopaTopHbIii  TPaKTUKYM 1O HEOPTaHMYECKOW XUMHH I CTYICHTOB,
oOydaromuxcs 1o HampaBieHussiM mnoarotoBku  04.03.01 Xwumms, 18.03.01
Xummueckas tTexHogorus, 19.03.01 buorexnonorus u cneumanbHoctu 04.05.01
dyngamentanpHas W TpUKiIanHas xumus / cocraButenu: B.I. Marseesa, [.H.
Hemunenko, M.E. I'puropneB, A.E. ®unarora, K.E. CanbHukoBa ; TBepckoil
rocyaapcTBeHHbld TexHuuyeckuid ynusepcurter, Kadenpa BXC. - Tsepp : TBITY,
2021. - 43 c. - Tekct : HenocpeAcTBeHHBIN. - 107 p. 25 k. - (ID=142554-95)

11. CgoiictBa d-anementoB Ilepuomuueckoit cuctembl J[.MI. Mengeneena :
71a00paTOPHBIN MPAKTUKYM IO HEOPTAHUUYECKOW XMMUU 10 HAMPABIECHUSM MOATOTOBKH
04.03.01 Xumusa, 18.03.01 Xumuueckas texuosiorus, 19.03.01 bumorexHomorust u
cnenuanbHocTH 04.05.01 dyHmameHTanbHas W MPUKIAJAHAS XUMHUS / COCTABUTEIIN:
B.I'. MatBeeBa, I'.H. Jlemunenko, M.E. I'puropseB, A.E. ®unarosa, K.E. CanbHukoBa
; TBepckolt rocygapcTBeHHbIN TexHuueckuii yauepcuret, Kadenpa BXC. - Treps :
TeI'TY, 2021. - 40 c. - Cepep. - Tekcr : snekrponssii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/142563. - (ID=142563-1)

12. CgoiictBa d-anementoB llepuoguueckoit cucremsl JI.M1.Menneneesa
JlaGopaTopHbIii MPAaKTUKYM IO HEOPraHWYECKOW XUMHUH [  CTYJCHTOB,
oOyuaromuxcss 1o HampaBieHusM moarotoBku  04.03.01 Xwmms, 18.03.01
Xumuueckas texHoaorus, 19.03.01 buorexuonorus u cnemuanbHocTH 04.05.01
dyHnaMeHTanbHasg U npukinagHas xumus / B.I'. MartseeBa [u np.]; MarseeBa B.I'.,
Hemunenxo I'.H., I'puroppe M.E., [u np.] ; TBepckoil rocynapcTBEHHBII
texunueckuit yausepcuret, Kadenpa bXC. - Teeps : TBI'TY, 2021. - 39 c. - Tekcr :
HerocpeACTBeHHBIN. - 97 p. 50 k. - (ID=142553-95)

1300mme cBoiicTtBa MeTa/uioB. KoMiuiekcHble coeanHenus. CBoiicTBa  S-
anemeHToB [lepuognueckoit cucremsl [I.1. MenneneeBa : nabopaTOpHbBIN TPAKTUKYM
[0 HEOPTAaHMYECKOW XUMUHU 110 HanpasieHussM noarotoBku 04.03.01 Xumus, 18.03.01
Xumnueckass texHoaorus, 19.03.01 buorexuomorus u cnemuanbHocTH 04.05.01
dyHnaMeHTanbHass W TpuKiIagHas xumus / cocraButenu: B.I. Marseesa, [ .H.
Hemunenko, M.E. I'puropneB, A.E. ®unaroBa, K.E. CanbnHukoBa ; TBepckoil
roCylapCcTBeHHbIN TexHuuyeckuit yHuBepcuteT, Kadenpa BXC. - Tsepn : TBITY,
2021. - 40 c. - CepBep. - Tekcr : »saexrtponssid. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/142564 - (ID=142564-1)

14. OOmme cBoicTBa MeTawioB. KomiuiekcHble coenuHeHus. CBoiicTBa s-
anemeHToB llepuoguueckoit cuctemsl .M. MenneneeBa : JlabopaTopHbIil TPaKTUKYM
0 HEOPraHUYeCKOW XHMHUHM [UJIsi CTYJIEHTOB, OOYYaloIIUXCS IO HaIpaBiICHUSIM




noaroroBku  04.03.01 Xwumma, 18.03.01 Xwmmumueckas TtexHomorus, 19.03.01
buotexnonorus u cnenuansuoct 04.05.01 @yngamenTanpHas U NpuKiIagHas XuMus /
B.I'.' MarseeBa [u np.]; TBepckoil TroCcylnapCTBEHHBIM TEXHUYECKHN YHHUBEPCHUTET,
Kadenpa BXC. - Teps : TBI'TY, 2021. - 39 c. - TekcT : HenocpeacTBeHHbIN. - 97 p.
50 k. - (ID=142552-95)

15. Y4yeOHO-METOAUYECKHUN KOMIUIEKC TUCIHMILINHBI 00g3aTEIbHON YacTh biioka
1 "Jucuunauael (Momynu)""Heopranndeckas xumus'. HampapieHue mnOATrOTOBKH
crienmanuctoB 04.05.01 dyngamenTanbHas W npukiaaHas xumus. HampaBieHHOCTH
(mpomnp) — dapmaneruueckas xumus : GI'OC 3++ / TBepckoil roc. TexH. yH-T,
Kad. bTuX ; coct. B.I'. MatBeesa. - TBeps, 2024. - (YMK). - TekcT : 251€eKTpOHHBIH. -
0-00. - URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/103051 . -
(ID=103051-1)

7.4. IlIporpammMHoe obecriedeHue Mo A CIUIIHHE
Omnepammonnast  cuctema Microsoft Windows: mumensun  Ne ICM-176609 u
Ne ICM-176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: nunensus Ne
41902814.

7.5. Cniennajau3npoBaHHbie 0a3bl JAHHBIX, CIPABOYHbIE CHCTEMBI, 3JIEKTPOHHO-

0nobIMoTEeYHbIE CHCTEMBI, TPpodeccuoHATbHBIE MOPTAJIbI B UHTepHeT
OBC u nuuen3uonnbie pecypesl TBI'TY pasmenieHsr:

Pecypcsr: https:/lib.tstu.tver.ru/header/obr-res

OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web

ObC "Jlanp": https://e.lanbook.com/

OBbC "YHuBepcurerckas Oubnuoreka onnaiiH": https://www.biblioclub.ru/

OBC «IPRBooks»: https://www.iprbookshop.ru/

DnexkTpoHHas oOpa3zoBatenbpHas mwiardopma "FOpaiit" (BBC

«Opaiity): https://urait.ru/

Hayunas snexkrponnas 6ubnuorexa eLIBRARY': https://elibrary.ru/

8. Nudopmanumonnas cucrema "TEXHOPMATHB" Kondurypauus "MAKCUMYM":
ceTeBas BepcHs (rooBoe OOHOBJIEHHE): [HOPMATUBHO-TEXHUYECKHE, HOPMATUBHO-
npaBoBbie U pykoBozsiue nokyMmeHTsl (I'OCTr1, PJI, CHullel u np.]. Huck 1, 2, 3,
4. - M.:Texnopmartus, 2014. - (Joxymenranus nias npodeccuonanon). - CD. -
TekcT: anekTponnsiil. - 119600 p. — (105501-1)

9. baza nmaHHBIX y4YeOHO-METOAMYECKHUX KOMILIEKCOB: https://lib.tstu.tver.ru/header/
umk.html

Sk =

=

YMK pasmemen:_https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/103051

8. MarepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUTIIUHBI
[Ipu wu3ydenum pucuuiuinHbl «Heoprannueckass XuMHS» HCHOJB3YHOTCA
COBPEMEHHBIE CpElICTBA OOYy4YeHMs, BO3MOXHA JEMOHCTpalUsl JIEKIIMOHHOTO
Marepuaga C IOMOIIBI NPOEKTOpa. AYAUTOpPUA Jisi TMPOBEACHUS JIEKIUOHHBIX
3aHATUN, TPOBEICHUSA 3allUT W IPE3CHTAUUM JOKJIAJ0B OCHAILEHA COBPEMEHHOU



KOMIBIOTEPHON M O(UCHON TEXHUKOW, HEOOXOAMMBIM MPOTPAMMHBIM 00€CIICUCHUEM,
AIIEKTPOHHBIMU YYEOHBIMH TOCOOMSIMH M 3aKOHOJATEIbHO-IIPABOBOM IMOMCKOBOM
CUCTEMOM, UMEIOITUI BBIXOJI B TJI00AIBHYIO CETb.

Jlnst nmpoBeneHuss 1abOpPaTOPHOrO MNPAKTUKYMY MCHOJB3YETCS CIELUATIBHO
obopynoBaHHasi yuyeOHasi yjabopatopusi. B Tabnuie 5 mpeacTaBiieH peKOMEHIYEMbIi
NepevyeHb MaTepPUAIbHO-TEXHHUYECKOro obecreueHus J1adopaTtopHOro MpakTUKyMa 0
JUCLUIUIAHE.

Tabnuua 5. PekoMmenyemoe MaTepuaibHO-TEXHUYECKOE 00eCieUeHHE IMCUUTIITUHBI

Ne
I

PCKOMCHI[yeMOC MaTCpHUAIBbHO-TCXHUYCCKOC obecreyeHne JAUCHUITIIMHBI

JlaGopaTopHbIe YCTaHOBKH U CTEHIbI
JIa6. ycranoBka «OnpejienieHre MOJISIPHOM MacChl SKBUBAJICHTA ITUHKA
2 | JIab. ycranoBka «OrmpeieneHne SHTAIBIUH PEaKIMi HEUTpaTU3aIiiimy
Jlab. ycranoBka «OmpezneneHre MOJEKYISIPHOH Macchl PAacTBOPEHHOIO BEIIECTBA
METOJIOM KPHOCKOITUI
JIa0. YCTaHOBKa «Onpenenenue oO0rmiei KECTKOCTHU BOJIbI METOJIOM
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSD
Jla0. ycTaHoBKa «DIEKTPOXUMHUUECKHUE MpoLecchl. ['albBaHNUECKUH 2JIEMEHT»
Jla0. ycTaHoBKa «DJEKTPOJIN3 BOJHBIX pPACTBOPOB AJIEKTPOIHUTOB)
Jla0. yctanoBka « CBHHILIOBBIN aKKyMYJISTOPY

JlaboparopHoe o0opynoBaHue
CrangapTHble HA0OOPBI XMMHUECKHUX PEAKTHBOB
CranyapTHbele Ha0Opbl XMMHUYECKON CTEKIISTHHOM MOCY/IbI
3 CranapTHbie HA00PHI MEPHOM CTEKIISTHHOM MOCY B
CranyapTHble U3MEPUTENIbHBIE IPUOOPHI

CrannapTHble H3MEpHUTENbHbIE NPUOOPBI ISl M3MEPEHHs] BOJOPOAHOIO IIOKa3aTels
pacTBOPOB 3JIEKTPOIUTOB
2 | CranjpapTHble U3MEPUTENIbHBIEC IPUOOPHI ISl U3MEPEHUS TEMIIEPATYPBI

—

[98)

N ||| B

DN | —

9. OnleHOYHBbIE CPeICTBA AJIsl MPOBEIeHUS NMPOMEKYTOYHOI aTTeCTAIMU

9.1. OneHOYHbBIE CPEeICTBA IS POBEACHHUS MPOMEKYTOYHOM aTTecTAllMU B
¢popme 3k3ameHa

1. Dk3amMeHalMOHHBIM OWJIET COOTBETCTBYET (OpMe, YTBEpPKICHHOU
[Tonoxenuem o paboyux mporpaMmmax JAUCIMIUIAH, COOTBETCTBYIOIIMX (heaepaibHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTaM BBICHIETO OOpa30BaHUS C y4ETOM
poeCCHOHANIBHBIX CTAaHJIApTOB. THMOBOW o00pa3er; SK3aMEHAIlMOHHOTO OwieTa
npusenieH B [Ipunoxenun. OOyuaromemycs ga€rcsa IpaBo BbIOOpa 3alaHuil U3 YHCIa,
coJepKaluxcs B Owiere, NpUHUMAs BO BHUMaHHUE OIEHKY, Ha KOTOPYK OH
IIPETEHYET.

Yucno sk3aMeHaniMoHHbIX OwmieroB — 20. Ywucino BompocoB (3agaHuil) B
’K3aMeHalMOHHOM Ousiere — 3 (1 BoOmpoc A KaTeropuu «3HaThb» W 2 BOIpOca s
KATETOPUH KYMETHY).

[IponomKuTENEHOCTD dK3aMeHa — 60 MUHYT.

2. lllxkana oueHWBaHMS MPOMEXKYTOYHOW aTTecTauuu B (OpME SK3aMEHa —
COTJIMYHO», «XOPOILIOY», «yIOBIETBOPUTEIBHOY, «HEYIOBJIETBOPUTEIHHOY.

3. Kputepuu o11eHKH 3a IK3aMEH:

JUISl KATETOPUU «3HATH»:



BBIIIIE 0a30BOro— 2;
0a30BbBIHA — 1;
HMKe 6azoBoro — 0;

KPUTEPUHU OLICHKHU U €€ 3HAYCHUE ISl KATETOPUU «YMETh:

oTrcyTcTBUE ymMeHus — 0 6ai;
HaJM4Me yMmeHus — 2 Oaia.

«OTJIMYHOY - TIPU CyMMe 0asuioB S wiu 6;

«XOPOUIOY» - MPU CyMMe 0aIIOB 4;

«yZOBJIETBOPUTEIBHOY - IPU CyMMeE OaILIOB 3;

«HEYJIOBJIETBOPUTEIHLHOY - TIpu cymMe O6aiutoB 0, 1 v 2.

4. Buja sk3aMeHa — NUCbMEHHBIM 2K3aMEH, BKJIIOUYAIONIMNA pelIeHuEe 3a7ad C
MCIIOJIb30BaHUEM CIIPABOYHOr0 MaTepuaia U HEMpOorpaMMHUPYEMOT0 KallbKYJISITOpa.

5. ba3a 3a1aHuii, IpeAbsABJsAeMas 00YIAKIIMMCS HA IK3aMeHe:

1 cemecTp:

1. OO6mme 3akoHbBl XUMHU. ['a30Bble 3aKOHBL. 3aKOH DJKBHBAJICHTOB,
DKBUBAJICHTHAs Macca BEIIECTBA. PacueT SJKBUBAJIEHTHON MACCHI.

2. 3akoH neictBus macc. KoHCTaHTa CKOPOCTH peakuuu. MOJIEKYJIIPHOCTh U
MOPSIZOK  peakiuu. 3aBUCUMOCTb  CKOPOCTH  pEakiuu OT  TeMIepaTyphl.
Temneparypusiii koadduimenT peakuuu. YpaBHeHue Appenuyca. [lonstue 00
DHEPI'UM aKTHBALIUH.

3. OCHOBBl KMHETHKM XUMHUYECKUX peakuuil. Peakuum oaHOCTanuiiHBIE H
MHOTOCTaJMiiHbIE (CIIOKHBIE), TOMOTEHHbIE U reTeporeHHbie. OOpaTtumbie U
HeoOpaTuMble peakiuu. CKOpPOCTh TOMOTEHHBIX XUMUYECKHX peakinuil. OCHOBHbBIC
(bakTopBI, BIUSAIOININE HA CKOPOCTh XUMUUYECKOU PEAKIIUH.

4. CriocoObI BBIpaKEHUS COJIEPKaHUSI paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

5. Ilonarue o TepMmoguHaMuueckoi cucrteme. [lapamMeTpbl COCTOSIHUSI CUCTEMBI,
(GyHKUHH cocTostHUSA. 1IepBbIil 3aKOH TEPMOJUHAMUKH.

6. CBoiicTBa JKHMJIKUX pacTBOPOB HE3JEKTPOJMUTOB (3akoHbl  Payis,
OCMOTHYECKOE JaBJICHUE PacTBOPA).

7. 3akoH ['ecca. Tepmoxumudeckue pacuetbl. TemnoTel 00pa30BaHUsI CIOKHBIX
BellecTB. Vcrnonp3oBaHue 3TUX MOHITUN B TEPMOXUMUYECKUX pacueTax.

8. O6mme cBoiicTBa pacTtBopoB. lloHsTHE O pacTBOpax, Kak O TOMOI'E€HHBIX
MHOTOKOMITIOHEHTHBIX cucTteMax. Kraccudukamuss pactBopoB. OCHOBBI  (PU3HUKO-
XUMUYECKON TEOPUU pPacTBOPOB. [lonatne o conpBaTalu H TUAPATALMUU.
KoHnieHTpaiust pacTBOpOB U CIIOCOOBI €€ BHIPAKEHUSI.

9. Bropoe Hauano tepmoauHamMuku. DHTponus. DHeprus ['n66ca. Kpurepun u
HaIpaBJICHUS] CAMOIIPOU3BOJIBHBIX MTPOIIECCOB.

10. PactBopbl 535€KTpPOJUTOB. TeOopHsi  AIEKTPOIUTUYECKOW  AUCCOIUALIUH.
CreneHb U KOHCTaHTa JHCCOLIMAIINU. HenomuuHnenne CBOMCTB  pacTBOPOB
ANIEeKTPoINTOB 3akoHaM Payms u Baut-I'odda. M3oronnuecknii kodduriueHt.

11. 3akon peiictBust macc. KoHcTaHTa CKOpOCTH peakiuu. MoJIeKyJIsIpHOCTh U
MOPSIZIOK  peaklMu. 3aBUCUMOCTb  CKOPOCTH  pEakIMu OT  TeMIepaTyphl.
Temneparypusiii ko3dduienT peakuuu. YpaBHeHue Appenuyca. [lonstue 00
SHEPIUU aKTUBAIIUU.




12. Teopust KUCIOT U OCHOBaHUN. Teopus caadbIX 3JIEKTPOJIUTOB. 3aKOH
paz0asienusi OctBaibia.

13. IlonsTne O KHHETMKE T'OMOTEHHBIX peakuuid. CKOpOCTh XUMHUYECKOU
peakiuu. PakTopsbl, BIUAIOIINE HA CKOPOCTh XUMUYECKOW PEAKLUU.

14. Cunbnabie onekTponutsl. HMonHasg cuna pactBopa. Koadduuuent
akTUBHOCTH. [[pon3BeaeHne pacTBOPUMOCTH.

15. XuMuueckoe paBHOBecHE B 00paTuMbIx cucteMax. KoHcraHTa paBHOBeCHS.
[Tpunuun Jle-Ilarenbe.

16. DnexTponutuueckas auccounanuss BoApl. KoHCTaHTa aucconuaniu BOZBI.
HNonnoe npousseeHue BoAbl. BoTOpoaHbIN ITOKa3aTENb.

17. Tlonstne 00 O0OpaTUMBIX U HEOOPATUMBIX peaAKIUAX. XUMHYECKOE
paBHOBECHUE, CMEILIEHUE XUMUYECKOIO PABHOBECHS.

18. TanpBanunueckuit 3memeHT. OJIC rambBaHMYECKOTO JJIEMEHTa. THIIbI
raJIbBAaHUYECKUX JIEMEHTOB. [ [puMEeHEHNE TAIIbBAHNYECKUX JIEMEHTOB HA ITPAKTHKE.

19. OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE peaKiuu. Oxkwucienue "
BOCCTaHOBJICHHE. Oxucnurens, BOCCTaHOBUTEb. Tuner OKHCIIUTEIBHO-
BOCCTAHOBUTENBHBIX  PEAKLIMM: MEKMOJIEKYJISIPHBIE,  BHYTPUMOJEKYJISPHBIE,

JUCITPONIOPILIMOHUPOBAHUS (IPUBEAUTE IIPUMEPHI).

20. CspoiicTBa JKHMIKMX pacTBOPOB HEIJEKTPOJUTOB (3akoHbl Payis,
OCMOTHYECKOE JaBJIEHUE pacTBopa). MeToapl ONpeAeseHUusT MOJSIPHBIX Macc
PacTBOPEHHBIX BELIECTB.

21. OcoOeHHOCTH KMHETUKHU T€TePOTeHHbIX peakiuii. KaTtanus u kaTtaan3aTopsl.

22. DNEKTPOJHBIM MOTEHIIMAT U MEXAaHU3M €ro BO3HMKHOBEHMS. BomopoaHbIi
aeKTpoA. P cTaHaapTHBIX 3JIEKTPOAHBIX MOTEHIINAIIOB.

23. DIIEKTPOXUMHUYECKHE MPOLECCHI, KaK MPOLECCHI MPEBPALICHUS XUMUYECKOM
U DJIEKTpUYECKOW 3Heprun. 3akoHsl Dapazes.

24. Peakumy HOHHOTO OOMEHa B pPacTBOpPAaX JJICKTPOJMTOB. Peakmuu
HEUTpAIN3AIMU U TUIPOIU3A.

25. Bropoii 3aKk0H TepMOAUHAMUKHU. DHTponusa. DHeprus ['nd6ca. Kpurepuu u
HaIpaBJIeHUs] CAMONPOU3BOJIBLHBIX MPOLIECCOB.

26. I'mpponus conei. Koncranra ruaposnsa, omnpeneinenue pH ruaponusa.
CreneHp ruapoan3a U €€ 3aBUCUMOCTh OT KOHLICHTPALIUU U TEMIIEPATYPHI.

27. DAEKTponu3 pacTBOPOB M PACIUIABOB COJIEU. DJIEKTPOIHBIE IPOLIECCHI,
MIPOTEKAIOUIUE TIPU ITOM.

28. CocraBieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM 10
METO/y DSJEKTPOHHOTO U JJIEKTPOHHO-MOHHOTO Oaynianca (MpUBEAUTE MPUMEPHI).
OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIM ~ MOTEHIMAT KAaK Mepa OKHUCIUTEIbHOW H
BOCCTAHOBUTENBHOW  crocoOHocTH  cucTeMbl.  OmpenereHue  HarpaBICHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUU.

29. CkopocTh xumuueckon peakiuu. DakTopbl, BIUSIONIME HA CKOPOCTH
XAMHYECKON PEAKIIHHU.

30. Onekrponus. 3akonsl Dapazes. [IpakTuueckoe MpUMEHEHUE ATIEKTPOIN3A.

31. CtpoeHue ABOWHOTO SJIEKTPUUYECKOrO CJIOA. DJIEKTPOIHBIA IMOTEHIUAI.
CranmapTHBIA 3JIEKTPOAHBIM MNOTeHIMan. Ero omnpenenenue. Psp  craHIapTHBIX
ANEKTPOAHBIX MOTEHIHAIOB. 3aBUCUMOCTh BEJIMYMHBI AJIEKTPOAHOTO MOTEHIHMANIA OT



HNPUPOJB DJIEKTPOAOB, KOHIEHTpALMHU, TEMIEPATYpPbl U MPUPOABI BJIEKTPOIUTA.
Ypasuenue Hepucra.

32.CBoiicTBa  KUJKUX pacTBOPOB  HEIJIEKTPOJUTOB  (3akoHbl  Payis,
OCMOTHUYECKOE JaBJ€HUE pacTBOpa). MeToabl  OmpeleseHuss  MOJSPHBIX Macc
PacTBOPEHHBIX BEIIECTB.

2 cemecTp:

l.ITlepuoguueckass cucrtema 3neMeHToB. Ilepuogmueckuii 3akon J[.A.
MenneneeBa. CtpoeHue BeuiectBa. CocTaBHbIE YaCTH aTOMA.

2.CpoiictBa a3nemeHToB [A rpynnel. HaxoxneHue, nojiydeHue, MPUMEHEHHE.
buonornyeckas QyHkius.

3.KBanToBbie uymCia, OpOWTAIM, SHEPIETUYECKHE YPOBHH U TOJYPOBHH.
[Tpunmun [Maynu, npasuino Xyuaa. [IpuHnun HauMeHbIe cBOOOTHON YHEPTHUH.

4.CpoiictBa Be u Mg. Haxoxnenune, nonydenue, npuMmeHenne. buonornyeckas
GyHKIHSI.

5.9nexTpoHHas KoH(Urypanusi atoma. BajgeHTHbIE 3JIEKTPOHBI, BaJICHTHOCTbD.
CaoiicTBa atoma.

6.CBolicTBa dJIEMEHTOB MOJArPYNNbl Kalblus. HaxoxleHue, TMOIydeHHUe,
npuMeHeHue. buonornueckas QyHKIUS.

7.1lepuoanueckas CUCTEMAa XUMHUYECKHUX OJIEMEHTOB: MEPHUOIBI, TPYIMIHI,
noArpyniel. I3MeHeHne CBOKWCTB aTOMOB M UX COEAMHEHUN B Iepuojie (Ha mpumepe 2
nepuoaa).

8. CpoiictBa B u Al. Haxoxnenue, nonyueHnue, npuMeHeHune. buonorudeckas
GhyHKITHS.

9.CBolicTBa amOMUHUA U 3JIEMEHTOB noarpynnsl Ga. HaxoxaeHue, noiaydeHue,
npuMeHeHue. buonorndeckas GyHKIMs.

10.M3meHeHue CBOICTB aTOMOB B noArpynne (Ha npumepe [A rpynmsi).

11.1i3meHeHue CBOMCTB aTOMOB B Iiepro/ie (Ha mpumepe 3 Iepuoia).

12.CpotictBa C, Si. Haxoxnenue, mojiydyeHue, NnpuMeHeHue. buomorndeckas
GbyHKIHS.

13.CoiictBa  snemeHtoB noarpymnmsl  Ge.  HaxoxzaeHue, moiy4yeHue,
npuMeHeHue. buonornueckas QyHKIUS.

14. Xumudeckue cBoiicTBa MetaioB. OOmias  xapaktepucTuka. CTeneHu
okucienusa. OtHomenue MmetainoB kK Oz, HxO, xucnoram. IlaccuBanys MeTasuios.
Mertaniasl, pacTBoOpstoIIrecs Toibko B cMmecsax kuciaoT: HNOs + HCl, HNOs + HF.
Amdotepubie MeTaiTbl. OTHOIICHUE UX K IIEJI0YHBIM pacTBOpaM.

15.CpoiicTBa a3ota u ero coenuHeHul. KuciopoaHble COeAUMHEHHUS a3oTa.
Haxoxxnenue, nonydenue, npumeHenre. buonorndyeckas QyHkius.

16. Koppo3ust meramioB.  XHUMHYECKass M AJIEKTPOXUMHUYECKAsh KOPPO3HUSL.
3ammra METaJIoB OT KOPPO3HH.

17.CroiictBa ¢dochopa u ero coeamHeHuil. KuciopomHple CcOeaMHEHUS.
Haxoxxnenue, monmydenue, mpuMeHenne. buonorndeckas GpyHKIus.

18.ITonsiTue 00 BIEKTPOOTPULIATENIBHOCTH, CPOJACTBE K JJIEKTPOHY H
MOTEHIIUAJIe MOHU3alUU. MI3MeHeHre CBOMCTB 2JIEMEHTOB B MEPUOJIax U MOJArPYyIax B
3aBUCUMOCTH OT 3TUX BEJIUYHH.



19.CBolicTBa 37€MEHTOB NOATPYNIBI MbIIIbAKA. Haxoxzaenue, mnomaydeHue,
npuMeHeHue. buonornueckas QyHKIUS.

20.Kucnotsl 35emMeHTOB: Oopa, yriepoja, KpemHus, azora, docdopa, cepsl.
Crpoenue kuciot. HazBanus coneil JaHHBIX KUCTIOT.

21.CBoiicTBa KUCIOpPOJA U €ro COSUHEHUM (OKCHUJIbI, TUIPOKCU/IBI, aHTUIPUIBI
KHUCIIOT U T.11.). Haxoxenue, noinydenue, npuMenenue. buonornyeckas QyHkims.

22.06mwme cpoiictBa d-metaioB. [IpoBenure cpaBHUTENbHBIN aHATU3 CBOWMCTB
bu3NYEeCKUX U XUMUYECKUX S-meTaiyioB u d-metaiioB. [lepuoanyHoCTh M3MEHEHUs
CBOICTB B IepHoJax M rpynmnax. Bo3MoxHble U yCTOWYUBBIE CTENEHU OKHUCIEHUs d-
METaJIJIOB.

23.CBoiicTBa cepsl U ee coequHennil. Kucnopoausie coequnenus. Haxoxaenue,
noJiy4eHue, npuMeHenue. buonornyeckas QyHkius.

24. d-snemeHTbl MOOOYHBIX ToArpynmn. KoMIIEKCHBIE COECIUHEHHS U UX
CBONCTBA.

25.CBoiicTBa DJIEMEHTOB MOArPYHIbl celeHa. HaxoxkaeHuwe, mNoydeHHe,
npuMeHeHue. buonornueckas QyHKIUS.

26.CBoiicTBa 3JIEMEHTOB MOATPYIIbI BaHaausa. HaxoxJIeHue, MNOoIydeHHE,
npuMeHeHue. buongornueckas QyHKIIUS.

27.CBolicTBa BOAOpOa U €ro coeuHennii. Boga u ee 6uosorudeckas posib.

28.CBolicTBa 3JEMEHTOB MOATPYNIBI Xpoma. HaxokaeHue, MOIydeHHE,
npuMeHeHue. buonorndeckas GyHKIMs.

29.CgoiicTBa ¢dTopa u ero coequHeHuit. Haxoxaenue, mogyueHue, mpuMeHEHHUE.
buonornyeckas QyHkius.

30.CBoiictBa  sneMentoB mnoarpynmsl  Cu.  HaxoxleHwe, MOIydYeHHE,
npuMeHeHue. buonorndeckas GyHKIHs.

31.CBoiicTBa 31€MEHTOB MNOATpyHnbl Xjopa. HaxoxaeHuwe, moOJydeHHE,
npuMeHeHue. buonornueckas QyHKIUS.

32.CBoiicTBa »JIEMEHTOB Tpuaabl kene3a. HaxoxkaeHue, MOIydeHHUE,
npuMeHeHue. buonornueckas QyHKIUS.

33. CaoiictBa »smeMeHTOB mnoarpymnmbel Ti. Haxoxzaenuwe, mnoiydeHue,
npuMeHeHue. buonornueckas QyHkus

34. XKectkocth BOoabl. Bpemennas u moctosiHHas. CriocoObl e€e yCTpaHEHHs.
Merozs! pacuera KeCTKOCTH.

35. CaoiicTBa 3JI€MEHTOB MNOArpyHmnbl Mapranua. HaxoxneHue, monydeHwue,
npuMeHeHue. buonorudeckas GyHKIHs.

36.CBoiicTBa 3JIEMEHTOB NOATPYNIbl IUIaTUHBL. HaxoxneHue, MoIydeHHe,
MIPUMEHEHHUE.

37.13MeHeHne CBOWCTB 3JIEMEHTOB B MEPHOJIE B 3aBUCUMOCTU OT CTPOEHUS
aToMa (Ha mpuMepe 3 rmepuoa).

38.KoMIuiekcHbie COEUHECHMUSL. [TonmuIeHTaHTHOCT®. Xenarsl u
BHYTPUKOMIUIEKCHbIE ~ coenuHeHus. M3omepuss komruiekcoB. Homenkiarypa.
VYCToHYnMBOCTh KOMIUJIEKCHBIX HOHOB. bBHOJIOTHYECKM AaKTUBHBIE KOMILUIEKCHBIE
COCIMHEHUS.

39.00mas xapakTepucTuka CBONCTB MeTaioB. Knaccudukamuss meTanios.
Metonpl nonydeHus U (U3MYECKUE CBOMCTBA METAILIOB.



40.CpoiicTBa 3JIEMEHTOB NOATpynnbl xjopa. Haxoxnenue, mnoiydeHwue,
npuMeHeHue. buonornueckas QyHKIHS.

41.CpoiicTBa 35IeMEHTOB  noArpynmnbel  Zn. HaxoxzaeHue, MNOJy4YeHUE,
npuMeHeHue. buonornueckas GyHKIMS.

42.Koppo3sus MetaimioB. XuMHA4YeCKass KOppo3ust. MeToIbl 3aIUThl METAJIIIOB OT
XUMHUYECKON KOPPO3UHU.

[Tonb30BaHuE PaA3IMYHBIMU TEXHUYECKMMM yCTpoilcTBamu, kpome OBM
KOMITBIOTEPHOTO KJIacca M MPOrPaMMHBIM O0ECHeUYeHHEM, HEOOXOIUMBIM JJis
pelLIeHUs] TOCTaBJIEHHBIX 3aJa4, He aomyckaercs. lIpu kenanuu cryaeHTa NMOKUHYTH
npenenbl ayJIuTOpPUM BO BpEMs JK3aMeHa JK3aMEHAIMOHHBIM OWJIET TOocie ero
BO3BpAILICHUS 3aMEHSETCH.

[IpenomaBarenb HMMEET MPaBO IMOCIE IPOBEPKM NHUCHbMEHHBIX OTBETOB Ha
AK3aMEHAIIMOHHBIE BOIIPOCHI ¥ PEIICHHBIX Ha KOMIIBIOTEPE 3a7a4 3aJaBaTh CTY/ICHTY B
YCTHOM (popMe YTOUHSIONIME BOMPOCHI B paMKaX COJACpP)KaHUS 3K3aMEHAIIMOHHOTO
OwieTa, BBIIAHHOTO CTYACHTY.

NHble HOpPMBI, PErIaMEHTUPYIOIIME NPOUEAYPY MPOBEACHUS HK3aMEHAa,
npeacTaBiacHbl B [10J105keHUN O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MTPOMEKYTOUHOU
aTTECTallUM CTYJICHTOB.

9.2. OueHoYHbIE CPeACTBA sl IPOBEACHUS IPOMEKYTOYHOH aTTeCTALUM B
¢opme 3auera
VY4eOHBIM MJIaHOM 3a4eT M0 AUCHUILIMHE HE IPEyCMOTPEH.

9.3.011eHOYHBbIE CPEACTBA J1JIM POBEACHUS MPOMEKYTOYHOH aTTeCTAUM B
(opMe KypcoBOro npoeKkTa Wil KypcoBoid padoThbl
Y4eOHBIM MIJITAHOM HE MPEyCMOTPEHBI.

10. MeToauyeckue peKOMeHIAIUN 110 OPTraHU3ANMU U3YUYeHU s JUCITUTNTIHHBI

CryaeHThl Tiepe HadyaJioM WU3Y4YEHUS AUCIUIUIMHBI 03HAKOMJICHBI ¢ CHCTEMaMHU
KPEIUTHBIX €AMHUI] M 0aJUThbHO-PEHTUHTOBO OIICHKH.

CTyneHThl, WU3ydYalIllue IUCIUIUIMHY, OOECIIEUYUBAIOTCS JJICKTPOHHBIMU
U3AHUSIMU WU JIOCTYIIOM K HHUM, YYeOHO-METOJWYECKUM KOMIUIEKCOM TI0
JTUCIUIUTMHE, BKITFOYasi METOJMYECKUE YKa3aHUs K BBIITOJHEHUIO TPAKTUYECKUX PadoT,
BCEX BUJIOB CAMOCTOSTEIHHON pabOTHI.

B y4eOHbIli TmIpollecC PEKOMEHIYETCSl BHEApPEHHE CyOBEKT-CyObEeKTHOM
MEeJarOri4eCcKO TEXHOJOTHH, TIPU KOTOPOW B PACTIIMCAHUM KaXKJIOTO MPEroiaBaTess
OTIpEJIeISIETCSl BpeMsI KOHCYJIbTAIMK CTYJACHTOB IO 3aKPETUICHHOMY 32 HUM MOJIYJIIO
JUCITUTUTUHBI.

11. BHeceHue u3MeHEHUI U JONOJHEHUI B pad04y0 NporpaMmy I CHUIINHBI
Conepkanue pabouyuMx MOporpaMM JUCHUIUIMH — €XKEroJHO  OOHOBIISETCS
MPOTOKOJIAMH 3acefaHuii Kadeapsl mo yTBepkaeHHoU «llonokeHnemM o CTpyKType,
cojiep>kaHu U 0OpMJIEHUU pabOdYMX MPOorpaMM JUCIUIUIMH MO 00pa3oBaTelIbHBIM



nporpammam, cootBeTctBytomuM DOI'OC BO ¢  yderom mpodeccunoHambHBIX
CTaHAapTOB» (opMe.



punoxenue

®enepalibHOE rOCYAApCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 0Opa3oBaHuUs
«TBepckoii rocyrapcTBeHHbINH TEXHHYECKHH YHUBEPCUTET»

Hanpasnenune noarorosku cnenuanuctos 04.05.01 dynpamenTanbHas U NpUKIAIHAS
XUMUS

[Tpodwmis — @apmarieBTHICCKAS XUMUS

Kadenpa «broTexHOI0TMN, XUMUH U CTaHIAPTU3ALIUN

Jucunmmaa «Heoprannueckass XuMus»

Cemectp 1

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. 3amanue 1 IPOBEPKH YPOBHS «3HAThY — Wik 0, i 1, wnu 2 6armna:
Bropoit 3akoH TepMoamHamuku. OHTporug. OHeprus [ub6ca. VYcioBus
CaMONPOU3BOJIBHOTO IPOTEKAHUS MPOLECCA.

2. 3aganue ajs NpOBEPKHU YPOBHS «yMeTb» — wiu 0, nunu 2 Oasa:

B kakoit macce NaOH conep uTtcst TO &€ KOJIMYECTBO SKBUBAJIICHTOB, UTO U B
140 r KOH?

3. 3agaHue s IPOBEPKU YPOBHS «yMeTh» — wiH 0, unu 2 6anna:

Onpenenute, NpU KakoM TeMmmepaType HAYHETCS peaklMs BOCCTAHOBIEHUS
Fe3O4. mpotekatromas mo ypaBHeHuio FesOs(xk) + CO(r) = 3FeO(x) + COs(r);
AH= +34,55 x]JIx.

Kpurtepuu uToroBoii oneHKH 3a 3K3aMeH:

«OTIIUYHOY - IPU CyMMe OaiioB 5 uiu 6;

«XOpOIIO» - IPH CyMMe 0auioB 4;

«Y/IOBIICTBOPUTEIHHOY - IPU CyMMe OayuioB 3;
«HEYTOBIIETBOPHUTEIBHOY - IIpH cymMMe 0asutoB 0, 1 umm 2 Gana;

Cocraputenb:mpod. kadeapsr BXC B.I'. MaTBeeBa

3aBenyromuii kadenpoit bXC M.T". Cynbman



denepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIEr0 00pa30BaHMUS
«TBepckoil rocy1apcTBeHHbINH TEXHHYECKHH YHUBEPCUTET»

Hanpasnenue noaroroBku crenuaiucto 04.05.01 dynpamenTanbHas U IpUKiIagHas
XUMUSI

[Tpodwmis — @apmarieBTHICCKAS XUMUS

Kadenpa «bruoTexHooruu, XuMuu U CTaH1apTU3ALAN

Jucnnmummnaa «Heoprannueckas XuMus»

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3aganue 115 TPOBEPKU YPOBHS «3HATH» — Ui 0, vwm 1, nim 2 Ganna:

KomrnekcHbie coenunenus. Teopust crpoeHuss BepHepa. 1lonmaeHTaHTHOCTS.
Xematel M BHYTPUKOMIUIEKCHBIE  cOoeluWHEHMs.  M3oMepuss  KOMIUIEKCOB.
Homenknarypa. Y CcTONYMBOCTh KOMILJIEKCHBIX MOHOB. /|BOMHBIE COJIN.

2. 3aganue ajs NpOBEPKHU YPOBHS «yMeTb» — uiu 0, nunum 2 Oasa:
Hanummre  ypaBHeHus  peakuuii  pactBopenus uunHka B HCI,
KOHLEHTpUpOoBaHHOU U pazdaBieHHoil HNOs, konuentpupoanHoid H2SOq.

3. 3aganue 115 IPOBEPKU YPOBHSA «yMeThb» — i 0, uinu 2 6asnna:

[IpuBenuTe cxemy MPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCJIOThI U3 MUPHUTA.
PaccuuraiiTe, CKOJIBKO CEpHOM KMCIIOTHI TTOJYUUTCS U3 00pasiia nupurta maccoit 137 r,
coaepxaiiero 48% cepbl?

KpuTtepun uToroBoii OlieHKH 32 IK3aMeH:

«OTIUYHOY - TIPU CyMMe OaiioB 5 uiu 6;

«XOpOILIO» - IPU CyMMe 0aJioB 4;

«yJIOBJIETBOPUTEIHHO» - IIPH CyMMe 0auioB 3;
«HEYIOBJIECTBOPUTEIHLHOY - IpH cyMMme OasutoB 0, 1 nim 2 G6anna;

Cocrasutens:npod. kapeapsl BXC B.I'. MaTBeeBa

3aBenyromuii kadenpoit bXC M.T". Cynbman



