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1. lean u 3202491 TUCHUILIHMHBI

Heabio n3ydeHus AUCIUILIMHBI «O0IIas ¥ HEOPraHUYECKass XUMUSD SIBISETCS
M3yUYCHHE TEOPETHYECKHX OCHOB  (PYHJaMEHTAJbHBIX pa3/iesioB oOmel u
HEOPraHU4e€CKOW XUMUHU.

3agayaMu JTUCHUILIMHBI SBJISIOTCS.

- (opMupoBaHue 3HaHUU 00 OCHOBax CTPOEHHUS aTOMOB M MOJIEKYJ; TCOPUH
XMMHUYECKOM CBSI3M B COCJUMHEHUAX Pa3HbIX THUIIOB;, CTPOEHHWM BEIIECTBA B
KOHJEHCHUPOBAaHHOM COCTOSIHUM;, OCHOBAX XWMHYECKOW TEPMOJUHAMUKH;, METOAAX
OMUCAaHUS XUMHYECKHX PABHOBECHM B PACTBOpAX DJJCKTPOJUTOB, OCHOBAx
XMMHUYECKOM KUHETHKH; XWUMHYECKUX CBOWCTBAX 3JIEMEHTOB PAa3JIMYHBIX TIPYIIII
[leproandeckor CHUCTEMBI M HMX COEAUHEHHH; OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIUsIX; CTPOCHUH U CBOMCTBAX KOMIUIEKCHBIX COCIUHECHUI;

- (opMupoBaHHE CIOCOOHOCTH OMNPENCIATh 110 CHPAaBOYHBIM JTAHHBIM
TEPMOJMHAMUYECKUE XAPAKTEPUCTUKU XHUMHUUYECKUX peakuui, BeauuuHbl pH u
XapaKTEPUCTUKH JUCCOLMAIAN BJIEKTPOJUTOB, MPOU3BONUTH PACUETHl KOHLIEHTPAILIUU
PacTBOPOB PA3IMYHBIX COCAMHECHH M, OIIEHUBATh CKOPOCTh XUMUUYECKUX PEAKIINN;

- (hopMUpOBaHUE HABBHIKOB HCCIIEIOBAHUS COCTABa U CBOMCTB HEOPTraHUYECKHUX
COCIMHEHN; COBPEMEHHOW amnmnapaTypod, HAaBbIKAMM BEICHUS XWUMHUYECKOTO H
(hU3UKO-XMMHUYECKOTO SKCIIEPUMEHTA.

2. MecTO IMCUMILNIHHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

JuciumimHa oTHOCUTCS K o0s3aTenbHor yacTu bioka 1 OIT BO. [Ins uzydyenus
Kypca TpeOyroTCsl 3HaHMs, YMEHUS U HaBBIKU, MOJYYEHHbIE B IPOLIECCE H3YyYEHUS
IUCIMIUIMH «XuMus» U «Marematuka» B cpeiHel 0011e00pa3oBaTelbHON IIKOJE,
YUPEKIEHUSAX HAYaIbHOIO MPO(EeCCHOHATBHOTO O0pa3oBaHMsl WM  CPEIHEro
CHELMAIbHOTO 00pa30BaHus.

[IpuoOpeTeHHble 3HAaHWA B paMKax JaHHOW JUCHMIUIMHBI HEOOXOJHMMBI B
JanbHEHIIEM TMpU HW3YYEHUU CIEAYIOIUX AUCHUIUIMH: «Du3nuecKkas XUMUS»,
«Komnonanast xumusy, «AHaATUTHYECKast XUMUs», «O011as XUMUYECKast TEXHOIOTHSI»,
«XUMHUYecKas 0e30MacHOCTh U pOoOIeMBI HKOJIOTUU XUMHUYECKON
MPOMBIIIICHHOCTHY, «DU3NYECKre METOABI HccheaoBanus». [IpnodpeTeHHbie 3HaHUS
B paMKaxX JaHHOM [HCUMIUIMHBI HEOOXOJWMBI B JalbHEHIIEM IMpPHU IOATOTOBKE
BBIMTYCKHON KBaJTU(UKALMOHHON PabOTHI.

3. Il.ianupyemMble pe3yJbTaThl 00y4eHH s M0 AUCHUIIIHHE

3.1 Ilnanupyembie pe3yabTaThl 00y4eHHS MO JUCHUILIAHE

Komnerenuus, 3akpenieHHas 3a aucuuninHoi B OXOII:

OIIK-1. CnocobeH wu3ydaTh, aHaJW3UPOBATh, MWCMOJIb30BATh MEXAHU3MBI
XUMHUYECKUX  pPEaKIui, MPOUCXOIAIIMX B TEXHOJOTMYECKUX IIpoleccax H
OKPYXaIOIIEM MHPE, OCHOBBIBASICH HA 3HAHMUSX O CTPOCHUHM BEUIECTBA, MPUPOJIEC
XMMHUYECKOM CBSI3M M CBOMCTBax pa3jIMYHBIX KJIACCOB XHWMHUYECKUX DJIEMEHTOB,
COEIMHEHUI, BEIIECTB U MATEPHUATIOB.

NHaukaTopbl KOMIETEHIIUH, 3AKPeMJIEHHBIX 3a aucuuiuinaoi B OXOII:



HNOIIK-1.1. Jlemoncmpupyem 3uanue meopemuyeckux OCHO8 obOwell,
Heop2aHuuecKou, OpeaHuyeckou, @uU3u4yeckol u KONIOUOHOU XUMUU, NOHUMAEem
NPUHYUNBL CMPOEHUSL 8eUeCcm8a U NPOMeKaHUus XUMU4EeCKUX npoyeccos.

IHoka3zaTe/sn oueHUBAHHUS HHAUKATOPOB 10CTHKEHUS KOMIIETEHIUI

3HaTh:

31.1 OcCHOBBI CTPOEHHSI aTOMOB M MOJIEKYJ, TEOPUU XUMHYECKOM CBSI3U B
COCIMHEHUSIX Pa3HBIX TUIIOB, CTPOCHUS BEIIECTBA B KOHJEHCUPOBAHHOM COCTOSIHUH.

31.2 XumMmuueckre CBOWCTBA JJIEMEHTOB pa3inuyHbIX rpymnn [lepuoguueckoit
CUCTEMBI U UX COCTMHEHUMN, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU, CTPOECHUE U
CBOMCTBA KOMIUIEKCHBIX COCIMHEHHM.

Ymern:

V1.1. IlpumenaTh 3HaHus 00IIeH U HEOPTaHUYSCKOM XUMHMH JIUIS PEIICHHs 3a71a4
Y MIPOBEJICHUS TUTIOBBIX 3KCIIEPUMEHTOB.

NOIIK-1.2. Ucnonvzyem Xxumuueckue 3AKOHbL U CHPABOUHblE OaHHblE OJIs
peuenusi NpoghecCuoOHANbHbIX 3a0ay.

Iloka3zaTenn oueHUBAHUS UHAUKATOPOB J0CTUKEHUSI KOMIIETEHIUI

3HaTh:

32.1. OCHOBHBIE 3aKOHBI O0IIEN U HEOPTaHUYECKON XUMHH.

Ymern:

V1.1 Onpenenars 1O  CHPAaBOYHBIM  JAHHBIM  TEPMOJMHAMUYECKHUE
XapaKTepUCTHUKA XUMHUYECKUX peakuuid, BeauuuHbl pH U XapakTepuCTUKHU
JTUCCOLAALINY JJIEKTPOJIUTOB.

HNOIIK-1.3. Bradeem Hagvlkamu 8bINOJIHEHUSL OCHOBHBIX XUMUYECKUX ONepayull,
npoBeOdeHUsi MUNOBbIX XUMUYECKUX U (DUIUKO-XUMUYECKUX OIKCNEePUMEHMO8 U
HABbIKAMU PeuleHUs MUN08bIX 3a0ay 8 06aacmu mpaouyuOHHbIX pa30eno8 XUMuu.

IHoka3zaTean oneHUBAHUSA HHAUKATOPOB I0CTHKEHUSI KOMIIETEHIIHI

3HaTh:

33.1. OcHOBHBIE METOJbI BBHIMOTHEHUS O0a30BBIX XUMHUYECKUX OTMEpaIu,
MPOBEACHNUS THIMOBBIX XHUMHUYCCKMX W (HU3UKO-XUMHYECKHUX OKCIIEPUMEHTOB U
pelIeHus TUMIOBBIX 3a7a4 B 00J1acTh O0IIeH U HEOPTAHUYECKOM XUMUU.

Ymers:

VY3.1. [IpoBoauTh pacueThl W TUIIOBBIE XUMHYECKHE W (HU3UKO-XUMHUCCKUE
AKCIIEPUMEHTHI B 00J1aCTH O0LIEN M HEOPTaHUYECKOW XUMUMU.

Komnerenuusi, 3akpemnsienHas 3a mucuuninnoii B OXOII:

OIIK-2. CriocobeH wuCIOiIb30BaTh MaTeMaTH4eckue, (u3ndeckue, QU3NKO-
XUMHYECKHe, XHMHYECKHE METOIBl Ui peHIeHHus 3anad MmpoQecCHOHATbHON
JeSITEIIbHOCTH.

NHaukaTopbl KOMIETEHIU, 3aKpeNJIEHHBIX 3a aucuunianHoi B OXOII:

HNOIIK-2.2. Ilpumensem ¢usuueckue, @uauko-xumudeckue, XumuyeckKue
Memoovl Ol peuleHusi 3a0ady Npo@hecCUOHAIbHOU O0esimeIbHOCmU U 8lladeem
Memooamu KOPPEeKMHOU OYeHKU NOZPeuHOCmell npu NPo8eoeHUU IKCNEPUMEHMOB.

IMoka3aTenu olleHUBAHUS UHIUKATOPOB JOCTUKEHUs KOMIIeTEeHIU i

3HaTh:



34.1. @usnueckue, HUUKO-XUMHUUECKUE, XUMUYECKAE METOJBI ISl PEIICHHS
3a/1a4 Mo 00I1e 1 HEOPraHUYECKON XUMUH.

YMmerh:

V4.1. Pemarp 3agaud M HUCIOJB30BAaTh METOAbl KOPPEKTHOW OIECHKHU
MOTPENTHOCTEN MPU MPOBEICHUU IKCIIEPUMEHTOB.

Komnerenuusi, 3akpensienHas 3a gfucuumiannaoi B OXOII:

OIIK-5. CnocobeH oOCymecTBIsATh SKCIEPUMEHTAbHBIE HCCIEIOBAaHUS U
WCIIBITAaHUS TI0 33IaHHOW METOJMKE, MPOBOJAUTH HAOIIOICHUS U U3MEPECHUS C YIETOM
TpeOOBaHMII TEXHUKH OE30MacHOCTH, O0OpabdaThiBaTh ¥  HMHTEPIPETHUPOBATH
AKCIIEPUMEHTAJIbHBIC JJAHHBIEC.

NHaukaTopbl KOMIETEHIU, 3aKpeNJIEHHBIX 3a AucuunianHoi B OXOII:

HNOIIK-5.1. Pabomaem c xumuueckumu 6ewecmsamu ¢ cOOIOOEHUEM HOPM
mexHuxKu 6e30nacHoCmu.

IMoka3aTe/in OLleHUBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIeTeHIIUI

3HaTh:

35.1. Texauky 6€30MacHOCTH MpH pabOTE B XUMUUECKOI JTabopaTOpHH.

YMmers:

V5.1. Pabotath ¢ XMMHUYECKMMHU BEIIECTBAMU C COOJIIOJICHUEM HOPM TEXHUKHU
0€30MacHOCTH.

HNOIIK-5.2. IIposooum sxcnepumenmanvivle UCCie008AHUSL U UCHBIMAHUSL NO
3A0AHHOU MemMOoOUKe ¢ UCNONIb30BAHUEM CEPULIHO20 000PYOOBAHUSL.

Iloka3zaTean oneHUBAHUS UHAUKATOPOB J0CTHKEHUS KOMIIETEHIIUI

3HaTh:

36.1. OCHOBBI METOAOB HCCIIEIOBAHMSI CBOWMCTB BEIIECTB M MAaTE€pUAIIOB C
HCIIOJIb30BAaHUEM CEPUITHOTO HAYYHOTO 000pYIOBaHHUSI.

YMmers:

V6.1. PabGotate ¢ cepudiHBIM Hay4HbIM OOOpYIOBaHHE M MPOBOJUTH
XUMUYECKUE DKCIEPUMEHTHl U HUCCJEAOBAHUS C HCIOJb30BAaHUEM HEOPTaHUYECKUX
BEILECTB.

HNOIIK-5.3. Ocywecmeansem nabnrooenus u usmepenus ¢ yiemom mpeoosarui
mexHuxKu 6e30nacHoCmu.

IMoka3aTe/in OLleHUBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIeTEHIIUI

3HaTh:

37.1. Metoauky NpOBEIEHUSI SKCHEPUMEHTAIBHOIO HCCIEAOBAHUS C YYETOM
TpeOOBaHUI TEXHUKU OE30MMACHOCTH.

Ymersn:

VY7.1. IIpoBOAUTH 3KCHEPUMEHTATIbHBIE HCCIIEIOBAHUS C YYeTOM TpeOOoBaHUM
TEXHUKHU 0€30MacHOCTH.

3.2. TexHoJioruu, odecneuynBawinmue popMupoBaHue KOMIETCHINH
[IpoBeneHue JIEKIMOHHBIX 3aHATUN, J1a0OPAaTOPHBIX 3aHATHUN; BBIIIOJHEHUE
IPAKTUYECKUX padoT; caMOCTOsATENIbHAsA padoTa 1o pyKOBOJCTBOM IIPENOJaBaTENIs.



4. TpynoeMKoOCTh IMCHMIIJIMHBI U BUABI Y4e0HOIl padoThI
Tabnuna 1. Pacnpenenenue Tpy10€MKOCTH JUCLUILIMHBI 110 BUAAM y4€OHOM pabOThI

Buj yueoHoii padoTbi 3ayeTHbIE AkaneMu4ecKne 4achl
eIMHMIbI
1 cemecTp
OO0miast TPy10eMKOCTh AUCHHUTLTHHBI 7 252
AynuTOopHBIe 3aHATHS (BCEro) 90
B toMm uncne:
Jlexuuun 30
[pakTuueckue 3ausatus (I13) 30
JlaGopatopnsie pabotsi (JIP) 30
CamocrosiTesibHAasi  padora  00y4yaroOLIUXCS 126+36(3k3)
(Bcero)
B toM uucie:
Kypcosas pabora HE TIPeAyCMOTpEeHa
KypcoBoii mpoekt HE IIPELYCMOTPEH
PacuerHo-rpaduueckue paboThI HE MPEyCMOTPEHBI
Jlpyrue BUabl CaMOCTOSATEIbHOM PabOThI:
- IOIOTOBKA K J1a00paTOPHBIM paboTam 60
- OITOTOBKA K MPAKTHYCECKUM 3aHSITHSIM 40

TCKYI_L[I/Iﬁ KOHTPOJIb YCIICBACMOCTHU U

HE TIPEAYCMOTPEH
MIPOMEKYTOUHAS aTTECTAITHS (3a4eT)

Texyuuii KOHTPOJIb YCIIEBAEMOCTU U

26+36(3K3)
MPOMEKYTOUHAS aTTECTAIUS (IK3aMEH)

I[IpakTHyeckast NOATOTOBKA NPHU peaTu3anuu 0
AUCUHHILVINHBI (BCEro)

2 ceMecTp
O0mas Tpy10eMKOCTh TUCHUILITUHBI 6 216
AynuTOpHBIE 3aHATHS (BCEro) 90
B Tom uncie:
Jlexuuun 30
[Ipaktuueckue 3anarus (113) 30
JlaGoparopnslie pabotsi (JIP) 30
CamocTosiTesibHAasi  padora  00y4yaroLIUXCS 90+36(ok3)
(Bcero)
B Tom uncie:
KypcoBas pabota HE MPeIyCMOTpeHa
KypcoBoii mpoekt HE IIPELYCMOTPEH
PacuetHo-rpaduyeckue paboThl HE MPETyCMOTPEHBI
Jlpyrue BUabl CaMOCTOSATEIbHOM PabOThI:
- IOATOTOBKA K TaOOpaTOpHBIM paboTaM 40
- IOJATOTOBKA K MPaKTHYECKUM 3aHITUSIM 30

Texyuuii KOHTPOJIb YCIIEBAEMOCTU U

HE TIPEAYCMOTPEH
MIPOMEKYTOUHAS aTTECTAITHS (3a4eT)

TCKYI_L[I/Iﬁ KOHTPOJIb YCIICBACMOCTHU U

20+36(3k3)
MPOMEKYTOUHAs aTTeCTalus (IK3aMeH)

IIpakTHyeckas NOAroTOBKA NPHU peaju3aluu 0
AUCHMILINHBI (BCEro)




Tabnuna 2. Moynu AUCIUTIIIAHEL, TP

5. CTpykTypa u coaepxkaHue JTUCHUILTHHBI
5.1. CTpykTypa IMCHUTIHHBI

JIOEMKOCTh B 4acax M BUJbI Y4eOHOM paboThI

N HaumeHoBaHue Tpya-Tb ) po— IpakTuy. JIao. Cam.
MOYJIsl qachl 3aHAITHSL | MPAKTHKYM pa6ora
1 cemecTp

OCHOBHBIC TTOHSATHUS U

1 | reopeTnueckue 36 2 4 4 18+6(7k3)
MPEJICTABJICHHS B XUMUH.

5 DJIEMEHTHI XUMUYECKOM 38 3 4 4 2016(5k3)
TEPMOIMHAMHUKHU.

3 Kunernka n MeXaHH3MbI 40 3 4 4 2016(5k3)
XUMHUYECKHUX PEAKIIHIA.

4 PactBopsl. Kucnorso- 54 10 8 10 22+6(3K3)
OCHOBHBIC PAaBHOBECHSI.
OKuCIUTENbHO-

5 | BOCCTAHOBHTEIbHbIC 48 8 5 5 20+6(5K3)
peakiuu. DIeKTPOIHbIC
MOTEHIMAJIBI. DJIEKTPOJIH3.
Crpoenue BelecTna:
ATOMBI, MOJICKYJIHI,

6 | KUIKOCTH U TBEPJIbIC 36 4 4 2 20+6(3K3)
BemecTBa. [lepuoanueckas
CUCTEMA.
Bceeo yacos 3a 1 cemecmp 252 30 30 30 126+36(3k3)

2 cemecTp

7 KomrmuiekcHbie 56 6 5 5 28+10(3k3)
COCTMHCHUSI.

8 Xumus HpOCTvBIX BEIIECTB 160 o4 24 o4 62+26(3K3)
Y COCTMHCHHI 2JIEMECHTOB.
Bceeo yacos 3a 2 cemecmp 216 30 30 30 90+36(sk3)
Bcero Ha TUCHMILIUHY 468 60 60 60 216+72(3k3)

5.2. Conepskanue TUCUUIJIMHbBI

MOJYJbL 1

HPEJACTABJIEHUSA B XUMHUN»
XuMusi — Hayka O BEIECTBE W €ro MpeBpalieHusX. Xumuueckas (opma
nBkenuss Marepuu. [IpenMer xumuu. OCHOBHBIE XUMUYecKue MOHATHSA. OOImue
3aKOHBI XUMHUH. 3aKOHBI CTEXHOMETPHUH, SKBUBAJICHTOB. JKBUBAJICHT, YKBUBAJICHTHAS
Macca BemiectBa. CTEXUOMETPUUYECKHUE PACUETHI.

«OCHOBHBIE IIOHATHUA U TEOPETHYECKHE




MOAYJb 2 «JJEMEHTBI XUMUYECKOM TEPMOJJUHAMUKW»

[IpenmMer W MeTOABI XMMHUYECKOW TEPMOAMHAMUKHU. TepMOIMHAMUYECKHE
cuctemsl. [lapameTpsl coCcTOsIHUSA cUCTEMBI. TepMoauHaMHUUecKuid npouecc. OyHKINH
coctosiHusA. llepBoe Havano TtepmoauHamuku. 3akoH ['ecca. TermmoBod 3ddext
XUMHYECKOHN peakiuu. TepMoXuMuyecKue pacuersl. Bropoe Hauamo TepMOANHAMHUKHU.
Ontponusi. OHeprust ['mb6ca. Kputepun u HampaBieHUs TEPMOAMHAMHUYECKUX
nporieccoB. [I[pMEeHNMOCTh OCHOBHBIX 3aKOHOMEPHOCTEH TEPMOJIUHAMHUKU K >KMUBBIM
opranu3Mam. [IoHsITHE O TEPMOJIUHAMUKE OTKPBITBIX CUCTEM.

MOAYJIb 3 «KHHETUKA U MEXAHU3MbI XHUMHNYECKUX
PEAKIUN»

XUMHUYECKOE paBHOBecHEe. Peakuun ONHOCTaAWWHBIE W MHOTOCTAJUNHBIC
(cioxHBIE), TOMOTEHHBIE M TeTeporeHHbie. OOpaTuMbple W HEOOpATUMBIE PEAKIIUH.
CKOpOCTh TOMOTE€HHBIX XHMHUYECKHX peakiuil. OCHOBHbIE (DaKTOPBI, BIMUSIOLIME Ha
CKOPOCTh XUMHYECKOM peakuuu. 3aKOH MJeHcTBUS Macc. KoHcTaHTa CKOpoCTH
peakuuu. Teopus aKTMBHPOBAHHOTO KOMIUIEKCA. MONEKYISPHOCTD M IMOPSAOK
peakuuu. 3aBUCUMOCTh CKOPOCTM pEAaKUUH OT TeMHEpaTypbl. TeMmmnepaTypHbIi
ko3 unreHT peakuur. OCOOCHHOCTH KUHETHUKU IeTepOTeHHBIX peakiuii. Karanus u
Katanu3atopel. lIpeacraBieHne O MeEXaHM3ME€ TOMOTEHHOTO M TIE€TEPOre€HHOTO
karann3a. DepMEHTATUBHBIA KaTainu3. AKTHBAlUs U MHTUOMpoBaHUE (PEPMEHTOB.
@dakToppl, BIUAIOINIME HAa KHUHETHKY (EPMEHTATUBHBIX TMPOIECCOB. XHUMHUYECKOE
paBHOBecue B 00patumMbix cuctemax. Koncranra paBuosecus. [Ipuniun Jle-1llatense.

MOJAYJIb 4 «PACTBOPBI. KHCJIOTHO-OCHOBHBIE
PABHOBECHS»

O6mme cBoiicTBa pacTtBopoB. [loHsTHE 0 pacTBOpax Kak TOMOI'€HHBIX
MHOTOKOMITIOHEHTHBIX cuctemax. Krnaccudukamuss pactBopoB. OCHOBBI  (PU3HKO-
XUMHUYECKON Teopuu pactBopoB. ConbBarauus, ruaparanua. KoHueHTpauus
PacTBOPOB U CIIOCOOBI €€ BhIpakeHUsl. CBOMCTBA )XUAKUX PACTBOPOB HEIJICKTPOIUTOB.
[TonmkeHne [aBIEHHS HACBIIICHHOTO Tlapa pPacTBOPUTENS HAJI PacTBOPOM,
MOBBIIIEHUE TEMIIEPATYPhl KUIEHUST pacTBOpa. OCMOTHYECKOE JaBJIECHUE PAaCTBOPOB.
MeTtonpl ONpeneeHusT MOJISIPHBIX MAacC PacTBOPEHHOTO BeElIECTBA. PacTBOPUMOCTH
ra3oB B JKHJAKOCTSX, 3aBUCUMOCTh PACTBOPHUMOCTH OT pPa3IUYHBIX (HaKTOPOB.
PacTBOpUMOCTh KUJIKOCTEH M TBEPABIX BEIIECTB B JKUJAKOCTIX. BiMsHHe Ha
PacTBOPUMOCTh TMPHUPOJIbI KOMIOHEHTOB M BHEIIHUX YCJIOBUU. PoOJb pacTBOpOB B
KU3HENICATEIbHOCTH OpTaHu3Ma.

MOAYJIb 5 «OKHCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE
PEAKIHUHA. SJIEKTPOJIHBIE IIOTEHIUAJIBI. JIEKTPOJIN3»

CreneHb  OKHCIICHHS. Oxucnenne,  BOCCTaHOBJICHHE. Oxucnurens,
BOCCTAHOBUTENb. Ba)KHENIIINE OKUCIIUTENN U BOCCTAHOBUTENMU. THIIBI OKMCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLHN: MEKMOJIEKYJSIPHbIE, BHYTPUMOJEKYJISPHBIE, PEAKIIUU
JUCOPONOPLUMOHUPOBaHUs M jaucMmyTaund. COCTaBI€HHE pEAKUUd 10 METOAY
AJIEKTPOHHOTO M 3JEKTPOHHO-MOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC
SKBUBAJIEHTHL.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM  IMOTEHIMAN KAk  Mepa



OKHCJIIUTEIPHOW W BOCCTAHOBHUTEIBHOW CIIOCOOHOCTH cucTeMbl. OmpeaeneHue
HaIIPABJICHUS OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUM.

DJIEKTPOXMMHUYECKAE  MPOLECChl  KaK  IPOLECCHl  B3aUMOIIPEBPALLICHUS
XAMHUYECKOM M DJIEKTPUUYECKON HHepruu. 3akoHbl Dapanes. Inektpoa. Tumsl
anekTponoB. Onektpoasl I wm Il poma. DaEKTpoabl AKTHUBHBIE W HWHEPTHBIE.
DIIEKTPOIHBIE MPOLECCHI. JNEKTPOAHBIN MOTEHIUA U MEXaHU3M €TI0 BO3ZHUKHOBEHHUS.
YpaBHeHne Hepncra. Psan CTaHIaPTHBIX DIIEKTPOAHBIX MOTCHIMAJIOB.
[ManbBaHMYECKU 3IIEMEHT. AKKYMYJIATOP. DIEKTPOABUKYIIAS CHIIA TAIIbBAHUYECKOTO
anemeHTa. Dnekrposu3. [lorenuuan paznoxenus. [lonspusanus 31€eKTpoaOB.

MOAYJIb 6 «CTPOEHHME BEHIECTBA: ATOMBbI, MOJIEKYJIbI,
AKNAKOCTHU U TBEPABIE BEIIECTBA. IEPUOANYECKASA CUCTEMA»

[lepuognueckuit 3axkon [I.M. MenneneeBa. Ctpoenue BemectBa. CocTaBHBIE
yacTu atoMa. KBaHTOBO-MexaHWYecKas MOJENb atoMa. KBaHTOBBIE YKCIa, OpOUTANH,
JHepreTudeckue ypoBHu U nonyposHu. [Ipunnun [laymu. [Ipasuino Xynnaa. [punnun
HaMMEHbILIEH CBOOOJHON 3HEpPruu. DIEKTpOHHAs KOH(pUrypauus aroma. BajneHTHbIe
anekTpoHbl. CBoiicTBa artoma. llepmogmueckas cucTeMa XHMHMYECKHX SJIEMEHTOB:
IIEPUObL, TPYIIIBL, OArPYIIIbL. I3MEHEHE CBOMCTB aTOMOB B IEPUOJIE, TPYIIIIE.

MOAYJIb 7 «<KOMIVIEKCHBIE COEJUHEHU S

KomnnekcoobpazoBanue B pactBopax.  OmnpeneneHue  KOMIUIEKCHBIX
coequHeHuid. KoopaunanuonHas teopusi BepHepa u ee paszButue mkonon JLA.
UYyraesa.  KommekcooOpa3oBarenab,  JUraHibl,  KOOPAMHALMOHHOM  YHCIO
KOMIUIEKCO0Opa30oBaTeisi, BHYTPEHHsISI U BHELIHSS c(hpepbl KOMIUIEKCHBIX COSAMHEHUM.
Knaccudukanus KOMIUIEKCHBIX COEIMHEHHMH MO 3apsiay M IPUPOJAE JIMTaHIOB.
BayrtpukomiiekcHele coeauHeHus. HomeHknatypa W M30MEpUs KOMIUIEKCHBIX
coenuHeHnid. llonsatne o KomriuiekcoHax. VOHHBIE paBHOBECHS B PacTBOpax
KOMIUJICKCHBIX HMOHOB. KOHCTaHTBI HECTOMKOCTHM KOMIUIEKCHBIX COEIUHEHHM.
Pa3pymienne KOMIUIEKCHBIX coennHeHui. MeTamtodepMeHThl U TOHITHE O CTPOCHUHU
WX aKTUBHBIX IIEHTPOB (TeMorIo0uH, BuTamMuH B12 u mp.).

MOAYJb 8 «XMMHS IPOCTBIX BEIIECTB U COEJWHEHUNA
QJEMEHTOB»

Oco0EeHHOCTH CBOWCTB 3JIEMEHTOB-MeTa/uioB. JnemeHToB [A u IIA rpynmel
nepuoauyeckor tabnuipl. OOIas XapakTepucTUKa MeTauioB. Bakheilmme comu u
npyrue coequHenus. [lomydyenue.

OcoOeHHOCTH CBOMCTB 3J€MEHTOB-HeMeTa/uioB. OnemeHThl [IIA rpynmbl.
O6mue cpoictBa. IV rpymnma mnepuomgudeckoir cuctembl. CBONCTBA COETUHEHHIM
yriepoaa, KpeMHus. ['epMaHunii, 0J0BO, CBUHEL. V rpylna NEPUOJIUYECKON CUCTEMBI.
A3ort, dhochop u ux coequHeHus. OOMIass XUMUYECKAsT XapaKTEPUCTHKA AIEMEHTOB V
rpynnbl. OneMmeHTbl VIA rpynnel. Kucnmopon. Cepa m ee coeaunenus. CeneH u
temryp. CBolictBa 35ieMeHTOB VII A rpynmnsl. ["anorensl, coequHEHUsI ¢ BOJIOPOJOM,
KHMCJIOPOAOM, MEXTAJIOIE€HHbIE coeuHeHus. Bonopon.

[lepexoaHbie 3MEMEHTHI Nepuoauyeckoil cucremsl. CpoiicTBa 3memenToB 11 B
rpynmnsl. CBoiictBa anemenToB IV B rpymnmnbel. CBoiicTBa 3nemeHTOB V B rpymibl.



CaoiictBa anementoB VI B rpynmel. CpolictBa 3seMentoB VII B rpynmnel. CBolicTBa
snemeHToB VIII B rpynmnsl. CBoiicTBa sneMenToB I B rpynmbl. CBolicTBa 351eMeHTOB 11
B rpynmnbl. CBolicTBa JaHTAHOMAOB U aKTUHOMJIOB. BUOTE€HHBIE 37€MEHThI MOOOYHBIX
rpynn ¥ HUX 3HaYeHUe B OuoreHese. MeTojbl CHHTE3a U METOMAbl HMCCIEIOBaHUSA

HCOPraHn4CcCKux COCIMHCHMU.

5.3. JIaGopaTopHbie padoThI
Tabnuna 3. JlabopaTtopHbie pabOTHI U UX TPYAOEMKOCTh

ITopsiaxoBeiit HOMep Moayds. Llenu
a00paTOPHBIX pabOT

HaunmenoBanue 1abopaTopHbIX paboT

Tpyno-
€MKOCTb
B yacax

Mopyas 1

eab: 3HAKOMCTBO C OCHOBHBIMHU
npaBujiaMu TIIOBCIACHHA B XUMHYECKOHU
nabopatopun. [IpnobpereHrne HaBBHIKOB
AKCIIEPUMEHTAILHOTO onpeeaeHus
MOJISIPHOM MaccChl BEIIECTBA

HNuctpyktaxx mno Tb B Xxumudeckoun
nabopatopun. OCHOBHBIE 3aKOHBI XUMHH.

2

OnpeneneHue  SKBUBAJICHTHOM

MEeTaia

MaccChl

Mopayas 2

Heab: 3HAKOMCTBO ¢
U3MEpEHUs u
TEPMOINHAMHYECKUX
N3yuenune BIIUSHUS
(GakTOpOB  OKpYIKaroIIeH
TEPMOJIMHAMHYECKHE
CUCTEMBI.

METOAMKAMH
pacuera
napamMeTpoB.
Pa3IUYHbBIX
cpenpl Ha
napameTphl

OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKaHUS
XUMUYECKUX PEAKLUN.

Onpenenenue
HEUTpAIU3aLu1

OHTaJIbIIUHU p€akuuu

Moayasb 3

Henn: N3yuenune CKOPOCTH
XUMHUYECKOU peakuuu u ee
3aBHCHMOCTH OT KOHIICHTPALIUU
pearupyromux  BEIIECTB, BEITUYUHBI
MOBEPXHOCTU pazjiefia pearupyromux
BEIIIECTB, KaTajlu3aTopa, TeMIEepaTyphl.
N3yueHrne XMMUYECKOTO pPaBHOBECHS U
BIIUSIIONIMX HA HETO (PaKTOpOB.

OcCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEaKIui

XuMmudeckass KHHETHUKA B PaBHOBECHUE

Moayasb 4

eab: 3HAKOMCTBO C METOJUKAMH
MIPUTOTOBJICHUSI PACTBOPOB, CIIOCOOAMHU
BBIDAKEHHUSI U DKCIIEPUMEHTAIBLHOTO
onpeaeneHus KOHIeHTpauid. M3yuenne
OCHOBHEIX 3aKOHOB, CBSI3aHHBIX C
pacTBOopeHHEM BellecTBa. M3ydeHue
CBOMCTB PacTBOPOB.

CriocoObl BbIpaKEeHUsI KOHIIEHTPALUT
pacTBOPOB

[Ipurorosinenue pacTBOPOB Pa3InYHOU
KoHUeHTpauuu. TurpoBanue pacTBOPOB

OOu1re cBoiicTBa pacCTBOPOB
AIICKTPOJIUTOB. PacTBOPUMOCTH BelIecTB

OHpe,Z[G.HGHI/IG MOJIBHBIX MACC B€IICCTB
MCTOOOM KPHOCKOIIHH.

CBoiicTBa pacTBOPOB AIEKTPOJIUTOB.
Onpenenenne pH pacTBOpOB KHUCIIOT,
OCHOBaHMH, conen. I'uaponus.

Moayasb 5
Hean: Nzyuenue
BOCCTaHOBUTEIIbHBIX
(bakTopoB,

POTEKAHNUE.

OKHCJIUTENIBHO-
peakuuii u
BIIUSIOIINX Ha 1754

N3yueHune YCIIOBUH

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE
MPOLIECCHI. Mertobl COCTaBJICHUS
ypaBHEHHI OKHUCJIUTENIBHO-
BOCCTAaHOBUTCIIbHBIX ypaBHeHI/II\/'I




BO3HUKHOBEHUS u paboThI
TaIbBAHUYECKUX TMap B PA3IUYHBIX
DNEKTPOXUMHUECKHE MIPOLIECCHI.
cpenax. 3HAKOMCTBO C OCHOBHBIMH . 3
["anibBaHWYECKUI STIEMEHT, 3JEKTPOJIHU3
3aKOHAMHU 3JIEKTPOJIM3a PACTBOPOB U
pacIuIaBoOB AJIEKTPOJIUTOB
Monpyas 6
eab: 3HAKOMCTBO C OCHOBHBIMHU
[lepuoanueckas cuctema 3J1€MEHTOB.
MOJIOKEHUSMHU TEOpUHN CTPOCHUS .
OO6mme cCBOMCTBA METAILTIOB, KOPPO3HSI 2
BEILIECTBA. DKCIEPUMEHTAIIBHOE
o METaJJIOB
M3y4YEHUE CBOMCTB METAJUJIOB U BIMSHUS
Ha HUX OKPYXKaIOIIEH Cpebl
Moayas 7
Hean: M3yyenue crpoeHus KomnnekcHbie coennHeHus 6
KOMIUIEKCHBIX COCIMHEHUH
CBoiicTBa S-3JIEMEHTOB NMEPUOIUYECKOMN
Monyan 8 8
. CUCTEMBI
Hennb: M3ydyeHne OCHOBHBIX CBOMCTB > =
. CBoiicTBa p-3JIEMEHTOB MEPUOINYECKOM
sneMmeHToB lleproanueckoit cucTemsl, 8
CUCTEMBI
BIIMSIHUS CTPOEHUS aTOMa Ha " =
. CaoiicTBa d-311eMEHTOB MEPUOINYECKOM
XUMUYECKHE U (PU3NUYECKUe CBOWCTBA 8

CUCTCMBI

5.4. llpakTHyecKue 3aHATHS

Tabnuma 4. Tematuka, hopma npaktuueckux 3ausatuil (I13) u ux Tpy10eMKoCTh

ITopsiAKOBBI HOMEP MOMYJIS. [IpumepHas TemaTuka 3aHATHIA U popMa uxX Tpyno-
[lenn npakTUYECKUX 3aHATUN MPOBEICHUS €MKOCTh
B yacax
Moayas 1 .
He;zi (popMupOBaHHUE [Ipocreiiie CTEXMOMETPUYECKHE PACUETHI:
Hpe,I[C:FaBJIeHI/Iﬁ o6 p OfHOBHI)IX 3aKOH DKBUBAJCHTOB, OCHOBHBIE TIa30BbIC 4
3aKOHBI, MOJIb, 3aKOH ABOTaJpo, pacyeTsl IO
ra3oBbIX 3aKOHAX, METOJIaX pEeLICHUs
XUMHYECKUM (HOpMYyITaM U ypaBHEHUSIM.
XUMHYECKHX 3a]1a.
Moayasb 2
Heas: ¢dbopmupoBaHue
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHAX | XMMHKO-TEPMOJUHAMUYECKHUE PACUETHI. 4
TEPMOJIUHAMUKH, HAaBBIKOB
TEPMOJMHAMHYECKHX PACUETOB.
Mopyas 3
eJb: OpPMHUPOBaHUE .
1 . (popmup CKopocTh XMMHMUYECKON peakuuu. XUMHYECKOe 4
MpeACTaBICHUI 0 3aKOHaX
I .. | paBHOBecue.
pOTEKaHUsI XUMHYECKHX PpEaKIIHid,
HABBIKOB PEIICHUS 3a/1a4.
PacTtBopbI, pacTBOPUMOCTb. Bripaxxenne
Mo 4 KOHIICHTPALIUU pacTBOpPOB. CaoiicTBa
JIb
Ay PacTBOPOB HEIJIEKTPOIHUTOB.
Heas: ¢dbopmupoBaHue
MPEJICTAaBICHU O TEOPUH PacCTBOPOB
3}; KOOI THICCKOM P - cpc OI_[I/IaIEI/II/I’ PactBopbI 251€KTpOIUTOB: clabble W CHIIbHBIC 7
IlI/ICCOII)l o BOBI HaBI)IKO]; 3IEKTPOJIUTHI, BOJOPOJHBIA  IOKa3aTelb,
’ MPOU3BEACHUE  PAaCTBOPUMOCTH,  THAPOIIU3

pelLIeHus 3a1a4.

coJIeit.




Moayasb 5 OxkuciuTenu U BOCCTAHOBUTEIHU, OKUCIEHUE U
Heasn: ¢dbopmupoBanue | BocctanoBneHue. CocTaBieHHE ypaBHEHUU
MIPEACTABICHUI 0 3aKOHAaX | OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMM.
MPOTEKAHUS OKHUCIUTEIbHO- 7
., | DIEKTPOXUMHUYECKUE MTPOLIECChl. XUMUYECKHE

BOCCTAHOBUTEJIbHBIX peakumii,

HMCTOYHUKHU TOKA. DJIEKTPOJAHBIEC TOTCHIUAIBI.
OCHOBHBIX  3aKOHAaX  NIPOTEKaHUs

HamnpaBnenue nporekanus OKUCIUTEIbHO-
3JEKTPOXUMHYECKUX MIPOLIECCOB, .

BOCCTAHOBUTEIbHBIX PEAKIIUM.
HABBIKOB PEIICHUS 3a/1a4.
Moayasb 6
Heas: ¢dbopmupoBaHue

. CrpoeHue BemiecTBa: aTOMBbl, MOJIEKYJIBI, 4
MIPEACTABICHUI 0 CTPOEHUHU
. | JKUJIKOCTHU U TBEPbIC BEILIECTBA.

BEIIIECTBa, OOPa30BaHUHM XHUMHUYECKOMN
CBA3U.
Moayas 7
Hean: dhopmupoBanue
MpeACTaBICHUIN 0 ctpoenun | KommiekcHble COeTMHEHUS. 6
KOMIIJIEKCHBIX COCINHEHH,
MOBEJICHUU UX B pacTBOpax.
Moayasb 8
Heasn: dbopmupoBanne | XUMUsS TPOCTBIX BEIIECTB U COCAMHECHHIA 24
MPEJCTABICHUN O CBOMCTBAX MPOCTHIX | AJIEMEHTOB.
BEILIECTB U UX COCAMHECHUM.

6. CamocTosiTeIbHAs padoTa 00y4aromMXCcs U TEKYIIMA KOHTPOJIb YCIIeBA€MOCTH
6.1. Ilestu camocTOATEILHOM PA0OTHI

OCHOBHBIMU ~ LEISIMH  CaMOCTOSITENIbHOM  paboThl  OakanaBpOB  SIBISIETCS
dbopMupoBaHHE CIOCOOHOCTEH K CaMOCTOSITEIbHOMY MO3HAHUIO U O0yUYEHUIO, TIOUCKY
auTEpaTyphl, 0000meHnI0, O(GOPMICHHI0O W  TPEICTABICHUIO  MOJYyYEHHBIX
pEe3yNbTaTOB, HMX KPUTHYECKOMY AaHAJINW3y, IIOUCKY HOBBIX, PALMOHAIBHBIX H
HEOPJIMHAPHBIX PEIICHUI, apIyMEHTHPOBAHHOMY OTCTaMBaHUIO CBOMX IPEIIOKECHMUI,
YMEHHMM NOATOTOBKU BBICTYIUIEHUHN U BEICHUS TUCKYCCHM.

6.2. Opranuszanusi 4 cogep:KaHue CaAMOCTOATEIbHOI padoThI

CaMocTosiTenpHass padoTa 3aKII0YaeTCs B M3yUYEHUU OTIEIBHBIX TEM Kypca Io
3aJJaHUIO MPEMNoIaBaTesl M0 PEKOMEHIyeMOl UM y4eOHOH TuTepaType, B TIOJATOTOBKE
K 7a00paTOPHBIM M MPAKTHUYECKUM 3aHSATHSAM, K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH;
MOATOTOBKE K 9K3aMEHAM.

[Toce BBOAHBIX JEKIUNA, B KOTOPHIX 0003HAYACTCS CONEPIKaHUE AUCITUTLIMHBI,
ee mpobOiieMaThKa W MPaKTHYECKas 3HAYMMOCTh, CTYJICHTaM BBIIAIOTCS 3aJaHUs Ha
MpaKkTUYeCKue u JabopaTopHblie 3aHaTHsI. CTyIEHTHI BRITIONHSIOT 3aAaHus B yackl CPC
B TEUEHUE CEMECTpa B COOTBETCTBHUM C OCBOCHHEM YUYEOHBIX pa3fesioB. 3aliura
BBITIOJIHGHHBIX 3aJlaHUH TPOU3BOJUTCSA TOJTAITHO B Yachl MPAKTHYECCKUX 3aHITHM.
OrneHnBaHNE OCYIIECTBISIETCS IMyTEM YCTHOTO OTPOCa MPOBOAUTCS 1O COACPKAHUIO U
Ka4eCTBY BBITIOJIHEHHOTO 3a/IaHHUS.



7. Y4eOHO-MeTOAuYecKOe U HH(popMAIMOHHOE 0O0ecnieyeHue JUCITUTNTIMHBI
7.1. OcHOBHAas JIUTEepPATYypa MO JUCUHUIJIMHE
1. AxmeroB, H.C.O0mas u Heoprannyeckast xumus : yueonuk / H.C. AXxmeToB. -
12-e u3n. ; crep. - Cankrt-IletepOypr [u ap.] : Jlans, 2021. - ObC Jlanb. - Tekcr :
ANIEKTPOHHBIN. - PexkuMm noctyna: mo moamwucke. - Jlata obpamenus: 21.07.2022. -
ISBN 978-5-8114-6983-3. - URL.: https://e.lanbook.com/book/153910 . - (ID=105969-
0)

2. Pocun, 1.B.OG6mas 1 HeopraHuveckast Xumus : B 3 T. : yaeOHUK 1715 By30B. T.
1 : O6mas xumus / U.B. Pocun, JI.JI. Tomuna. - Mocksa : FOpaiit, 2022. - (Beiciiee
obOpasoBanmne). - OOpazoBatenpHas twiarpopma FOpaiiT. - TekcT : MEKTPOHHBIN. -
Pexum nocrtymna: mo nmoamnucke. - Jlara obpamenus: 07.07.2022. - ISBN 978-5-9916-
3816-6. - ISBN 978-5-9916-3815-9. - URL: https://urait.ru/bcode/489354 . -
(1D=142895-0)

3. Pocun, N.B. OOmias 1 HeopraHuyeckas XuMus : Y4€OHUK JJi1 BY30B : B 3
tomax. Tom 2 : Xumus s-, d- u f- snemenrtos / .B. Pocun, JI.J]. Tomuna. - Mocksa :
Opaiit, 2022. - 492 c. - (Bricmiee obpazoBanue). - OOpaszoBatenbHas IiaTdopma
FOpaiit. - TekcT : 2MeKTpoHHBIN. - Pexxum qocTyma: 1o nojamnucke. - Jlara obpamieHus:
07.07.2022. - ISBN 978-5-534-02292-6. - ISBN 978-5-534-02293-3. - URL:
https://urait.ru/bcode/469252 . - (ID=142901-0)

4. Pocun, 11.B.O0mast 1 HeopraHuueckast XuMus : B 3 T. : ydeOHUK 11 By30B. T.
3. : Xumus p-snementoB / W.B. Pocun, JI.JI. Tomuna. - Mocksa : FOpaiit, 2022. -

(Beicmiee oOpaszoBanme). - OOpasoBarenvHas tatdopma HOpaiit. - Tekct
ANEKTPOHHBIN. - PexxuM noctyma: mo moamucke. - Jlara obpawmenus: 07.07.2022. -
ISBN 978-5-534-02294-0. - ISBN 978-5-534-02293-3. - URL:

https://urait.ru/bcode/489353 . - (1D=139482-0)

7.2. JlonoJIHUTEJIbHASI JIUTEPATYPA MO IUCHUIINHE

1. [IpakTUKyM I10 HEOpPraHUYECKON XUMuM : [yueO. mocodue 1yt By30B] / A.D.
Bopo6weB [u ap.]; mox pea. A.®d. BopoorseBa u C.W. JIpakuHa. - 2-e¢ u3a. - Mocksa :
AnpaaC, 2018. - 218 c. - Tekct : HenocpeacTBeHHbld. - ISBN 978-5-98535-001-0 :
551 p. - (ID=130680-5)

2. TonbOpaiix, 3.E.IlpakTukyM MO HEOPraHMYECKOW XHUMHH (C OCHOBAMH
Ka4eCTBEHHOI'0 MOJyMUKpOaHaU3a) : ydeO. mocoOue i XUMHUKO-TEXHOJ. CIell.
By30B / 3.E. l'onb0Opaiix. - 4-e uzn. ; gom. u nepepad. - Mocksa : AnbsuC, 2016. - 350
c. - Tekcr : HemocpeactBennslid. - ISBN 978-5-903034-27-7 : 671 p. - (ID=130679-6)

3. Bacunwesa, 3.I".JlabopaTopHbie paboThI 110 00IIeH U HEOPTAHUYECKOW XUMHH
: yue0. mocobue s HexuMm. By3oB / 3.I'. BacumweBa, A.A. I'panoBckas, A.A.
TanepoBa. - 2-e¢ usn. - MockBa : AnbsaC, 2015. - 287 c. : wun. - Tekct :
HernocpeacTBennsii. - ISBN 978-5- 91872-077-6 : 550 p. - (ID=112640-15)

4. Jlunuu, P.A. Xumuueckue CBOMCTBA HEOPTaHMYECKUX BEIIECTB : Yy4eO.
nocodue nsi CTYIAEHTOB BY30B, oOydarommxcs no Hamp. "Xumusa" u choel.
"Heopranuueckas xumus" / P.A. Jlunun, B.A. Monouko, JI.JI. Auapeesa; aBT. KOJIL:
P.A. Jlugun, B.A. Moinouko, JI.JI. Auapeesa ; nox pea. P.A. Jlununa. - Mocksa :
Xumus, 1996. - 480 c. - ISBN 5-7245-0948-2 : 12500 p. - (ID=6384-6)


https://e.lanbook.com/book/153910
https://urait.ru/bcode/489354
https://urait.ru/bcode/469252
https://urait.ru/bcode/489353

5. MapteiHoBa, T.B. Xumwus : yuyeOHMK u mnpakTukym s By3oB / T.B.
MaprteinoBa, M.B. ApramonoBa, E.b. l'omynoB; moa oOmeil penakmueir T. B.
MaptbeiHOBOH. - 2-¢ u3A. ; uchnp. u jgom. - MockBa : FOpaiit, 2022. - (Beiciiee
obpazoBaHue). - ObOpazoBarenbHas miargopma FOpalT. - TekcT : 2JIEKTPOHHBIM. -
Pexxum nocryna: mo moanucke. - Jlata oOpamenus: 07.07.2022. - ISBN 978-5-534-
09668-2. - URL.: https://urait.ru/bcode/489453 . - (ID=139600-0)

6. CeepaioBa, H.JI. OOmias 1 HeopraHuyeckass XUMHUsS: HKCIIEPUMEHTAIbHbIE
3a/lauu W yhpaxHeHus : yde0. mocobue mis By3oB mo crer. 050101.65 (032300) -
"Xumus" / H.JI. CBepmiioBa. - Cankr-IlerepOypr [u ap.] : Jlans, 2022. - (Yuebuuku
st By30B. CrnienanbHas auteparypa). - ObC Jlans. - Tekcr : anekTpoHHBIN. - Pexxum
noctyna: mo noanucke. - Jlara oopamenns: 05.08.2022. - ISBN 978-5-8114-1482-6. -
URL.: https://e.lanbook.com/book/211316 . - (ID=110559-0)

7. AmapueB, AWM. OOmas u Heopranuuyeckas xumus. JlabopaTopHslii
NpaKkTUKyM : ydeOHoe mocobue s By30B / AWM. AnapueB, A.A. Ka3zakona, JI.B.
[lleBuunpiHa. - 2-¢ u3a. - MockBa : FOpaiit, 2022. - (Beiciiee oOGpa3zoBaHue). -
O6pazoBatenbHas mwiaThopma FOpaiit. - TeKcT : 3JeKTpOHHBIN. - Pexxum moctyna: 1mo
noanucke. - Jlata oOpamenus: 07.07.2022. - ISBN 978-5-534-04608-3. - URL:
https://urait.ru/bcode/492084 . - (ID=139588-0)

8. O0mas u HeopraHuyeckass XUMUs. 3aIaYHMK : Yy4eOHOe mocoOue it BY30B /
C.C. ba6kuna [u mp.]; noa penakuuein C.C. badkunoi, JI.J[. Tomunoi. - Mocksa :
FOpaiit, 2022. - (Bricmiee oOpa3oBanue). - O6paszoBarenbHas miargopma FOpait. -
TekcT : anekTpoHHBIM. - PexuMm noctyma: mo mnoamucke. - Jlara oOpanieHus:
07.07.2022. - ISBN 978-5-534-01498-3. - URL: https://urait.ru/bcode/489152 . -
(1D=139486-0)

9. CyBopoB, A.B.OOmas u Heopranuueckas xumus. Bompocel u 3amaud :
yuebHoe nocobue a1 By30B / A.B. CyBopos, A.b. Hukonbsckuit. - 2-¢ u3na. - Mockaa :
Opaiit, 2022. - (Briciiee obpazoBanue). - ObpazoBarenbHas miardopma FOpait. -
Texkct : amexkTpoHHBIM. - Pexum goctyma: mo moamucke. - Jlara oOparieHus:
07.07.2022. - ISBN 978-5-534-07902-9. - URL: https://urait.ru/bcode/493883 . -
(I1D=139525-0)

10. KopoBun, H.B. O0mias xumus : yaeOHUK JIJIs1 By30B IO TE€XH. HAIIp. U CIIEll. :
B cocTaBe yueOHo-MeToauueckoro komiuiekca / H.B. KopoBus. - 11-e u3g. ; crep. - M.
: Beicmias mkona, 2009. - 557 c. - (Ilobeautens KOHKypca ydeOHUKOB). - bubamorp. :
c. 546. - Texkct : nenocpeactBenuwiii. - ISBN 978-5-06-006140-6 : 466 p. 40 k. -
(ID=75058-28)

11. O6masa xumus. Teopus u 3amaun : yuyebnoe nocodue / H.B. KopoBun [u
ap.]; mox penakiueit H.B. Koposuna u H.B. Kynemona. - 6-¢ u3z. ; crep. - CaHkT-
[TerepOypr [u ap.] : Jlansb, 2022. - (YueOnuku ayia By30B. CrienuaiabHasi TUTEpPaATypa).
- OBC Jlanb. - TeKkcT : 3JMeKTpOHHBIA. - PexuMm nmoctryna: mo moamucke. - Jlara
oOparnieHus: 21.07.2022. - ISBN 978-5-8114-9026-4. - URL.:
https://e.lanbook.com/book/183692 . - (ID=106019-0)

7.3. MeTtoguueckne MaTepuaJIbl
1. XumMuueckasi mocyja : METOAUYECKUE yKa3aHUs K JIaOOpaTOPHBIM 3aHATHSIM
1o Kypcy «Heopranuueckass Xumus» JiJisl CTYJICHTOB OYHOUM (POpPMBI, 110 HAITpaBICHUIO
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noarotoBkn 04.03.01 Xwumusa, cneumanmpHocTd 04.05.01 dyHpameHTanbHas U
OpUKJIaaHas XUMHS, 0 Kypey «OOIass U HeopraHU4eckas XUMUsD JUIsl CTYJIEHTOB
ouyHOU (opMmbl, Mo HampabiieHUsIM ToAroToBKU 18.03.01 Xumuueckass TEXHOJIOTHS,
19.03.01 buorexnonorus / cocraBureian: B.I'. MarBeeBa, A.A. CremaueBa, M.E.
I'puropseB, A.B. beikoB, [.H. Jlemuaenko ; TBepckoll rocyaapCTBEHHBIN
TeXHUYeCcKui yHuBepcuteT, Kadeapa "buorexHosorus, XumMus U cTaHaapTu3anus'. -
Teepp : TBI'TY, 2022. - 40 c. - Cepsep. - Tekcr : anextponnsiii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/148042 . - (ID=148042-1)

2. Xumuyeckas TMocyJa : METOJAMYECKHUE YyKa3aHus [ MNOATOTOBKH K
71a00paTOPHBIM 3aHATUAM 10 Kypcy «Heopranuueckast XuMus» 71l CTYJI€HTOB OYHOM
dbopmbl, oOywaromuxcsi 1o  HampaieHuto mnoaroroBku  04.03.01  Xumwus,
cneruaiabHocT 04.05.01 OdyHnamMeHTabHAS U IPUKIIAIHAS XUMHUSI, IO Kypcy «O01as
M HEOpraHW4YecKas XWMHS» JUIsl CTYJACHTOB OYHOW (OpMBI, OOYy4YaIOMUXCSA TIO0
HanpaBiieHusiM  noarotoBku  18.03.01  Xumuueckas  TexHomorus, 19.03.01
buotexnonorus / cocraButenu: B.I'. MarBeeBa, A.A. CrenaueBa, M.E. I'puropnes,
A.B. beixoB, I'.H. J[emunenxko ; TBepckod TroCygapCTBEHHBIM TEXHUYECKUI
yHuBepcuteT, Kadenpa "buorexHonorus, xumus u cTaHaaptuzauus”. - TBepp :
TeI'TY, 2022. - 40 c. - TekcT : HenmocpeAcTBeHHBIH. - 187 p. 50 k. - (1D=148198-95)

3. O6umias 1 HeopraHuyeckass XMMHS : METOJ. yKa3. K MpaKT. 3aHATUSAM IO
HanpaiaeHusM noarotoBku 04.03.01 Xumwus, 04.05.01 dyngameHTanbHasi U OPUKIL
xumus, 18.03.01 Xwum. Ttexnomorus, 19.03.01 buorexnonorus / TBepckoi
rocynapcTBeHHbI TexHudeckuil ynusepcurer, Kadenpa bTuX ; cocraBurenu: B.I.
MarseeBa, A.A. CremauéBa, M.E. I'puropses, E.W. lllumanckasi, M.E. Mapkosa, 3.M.
Cynbman. - TBeps : TBI'TY, 2019. - Cepsep. - TekcT : anekrponnsiit. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/135024 . - (1ID=135024-1)

4. O0mas 1 HeOpraHUYECKask XUMHUS . METOJANYECKUE YKA3aHUS K MPAKTHIECKUM
3aHATHSM JJI1  CTYJEHTOB OYHOM (OopMBbl, OOydYarOmIMXCS IO HampaBJIECHUSIM
noarotoBku 04.03.01 Xumwus, 04.05.01 dyngameHTanbHasi W MOPUKIAJAHAS XUMUS,
18.03.01 Xwumuueckass TtexHojorus, 19.03.01 buorexnomoruss / TBepckoit
rocyJapcTBeHHbIN TexHudyeckuii ynuBepcutet, Kadbenpa bTuX ; cocraButenu: B.I.
MartseeBa, A.A. CrenauéBa, M.E. I'puropses, E.W. [llumanckas, M.E. Mapkosa, O.M.
Cynbman. - Teepb : TBI'TY, 2019. - 31 c. - Tekcr : HenocpeaCcTBEHHbIN. - 124 p. -
(ID=135116-45)

5. Heoprannueckass xumus : j1ab. MPaKTUKYyM MO HEOPTaHUYECKOW XUMHUU TIO
HanpapieHusiM noarotoBku 04.03.01 Xwumwus, 18.03.01 Xum. texnonorus, 19.03.01
buorexnonorus u crneu. 04.05.01 ®ynnamenT. u npuxi. xumus / TBepckoi roc. TEXH.
yH-T ; cocT.: E.W. lllumanckas, B.I'. MarBeeBa. - Teps : TBI'TY, 2016. - Cepsep. -
TeKCT AIEKTPOHHBII. - 0-00. - URL:
https://elib.tstu. tver ru/MegaPro/GetDoc/Megapro/113217 . - (ID=113217-1)

6. Heopranunueckass xumus : jald. MPakTUKYyM 1O HEOPraHUYECKOW XUMHUHU MO
HanpaBiaeHussM noarotoBku 04.03.01 Xwumus, 18.03.01 Xwum. texnosorusa, 19.03.01
buotexnomnorus u cnen. 04.05.01 dynnameHT. U npuki. Xumus / TBEpCKOH roc. TeXH.
yH-T ; cocT.: E.W. [llumanckas, B.I'. MatBeeBa. - Teeps : TBI'TY, 2016. - 23 c. : uin. -
Tekct : HemocpeacTBeHHBIN. - 33 p. - (ID=113474-94)
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7. CaoiictBa p-anemeHToB Ilepmonnueckoii cucremsl J[.M. Menneneesa :
71a00paTOPHBIN MPAKTUKYM IO HEOPTAHUYECKOW XMMUU IO HAMPABICHUSM MOJTOTOBKH
04.03.01 Xumusa, 18.03.01 Xumunueckas texHosiorus, 19.03.01 bumorexHomorus u
cnenpaibHOCTH 04.05.01 dyHmameHTanpHas W MPUKIAJHAS XUMHS / COCTABUTEIIU:
B.I'. MatBeesa, I'.H. Jlemunenko, M.E. ['puropses, A.E. @unarosa, K.E. CaibHuKOBa
; TBepcKo TocyIapCTBEHHBIN TeXHUYEeCKU YH-T, Kadeapa 6rorexHosorun, XuMuu u
cranaaptusanuu. - TBeps : TBI'TY, 2021. - 44 c. - CepBep. - TekCT : 37E€KTPOHHBIH. -
0-00. - URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/142650 . -
(1ID=142650-1)

8. CsoiictBa p-anementoB Ilepuonnueckoit cucremsr JI.MI. Menpaeneesa :
JIabopaTopHbIii  MPAaKTUKYM IO HEOPraHWYEeCKOW XUMHHM 1S  CTYJCHTOB,
oOyuarormuxcst 1o  HampaBiieHusM moarotoBku  04.03.01  Xwumms, 18.03.01
Xumnueckass texnomorus, 19.03.01 buorexuonorms m cnemuansHocTH 04.05.01
dyHaamMeHTalbHas W TpukiIagHas xumusi / cocrasutenu: B.I'. Marseea, I'.H.
Hemuaenko, M.E. I'puropreB, A.E. ®unaroBa, K.E. CanbHukoBa ; TBepckoii
rocyaapcTBeHHbI TexHuueckuit ynuepcuteT, Kadenpa BXC. - Tsepp : TBI'TY,
2021. - 43 c. - TekcT : HenmocpeACTBeHHBIN. - 107 p. 25 k. - (ID=142554-95)

9. CaoiictBa d-snementoB Ilepuonuueckoit cuctembl JI.JMI. Mennaeneena :
J1a00pATOPHBIN MPAKTUKYM IO HEOPTaHUYECKON XMMUU 10 HAIMIPABJICHUSIM MOATOTOBKHU
04.03.01 Xumus, 18.03.01 Xumuueckas texnojorus, 19.03.01 buorexHomorus u
cnetuanbHoctu 04.05.01 dynnameHTanbHass W OpUKIAAHAsT XUMHUS / COCTaBUTEIU:
B.I'. MatBeeBa, I'.H. Jlemunenko, M.E. I'puropses, A.E. ®unarosa, K.E. CaibHuKkoBa
; TBepckol rocynapcTBeHHBIN TexHuueckuii yauBepcuteT, Kadenpa BXC. - Tseps :
TeI'TY, 2021. - 40 c. - CepBep. - Tekcr : smektponusii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/142563 . - (ID=142563-1)

10. CaoiictBa d-anementoB Ilepuoamueckoit cuctemsl [|.M.Menneneera :
JlaGopaTopHbIii  MPaKTUKYM 1O HEOPraHMYEeCKOW XHUMHUM i1 CTYACHTOB,
oOyuaromuxcst 10  HampapieHussiM  noarotoBku  04.03.01  Xwumusa, 18.03.01
Xumnueckas texHonorus, 19.03.01 bwumorexuomorus u crnenmanbHocTH 04.05.01
dynaameHTanbHas U npukianHas xumus / B.I'. MarBeeBa [u np.]; MatseeBa B.I'.,
Hemuaenko [ .H., I'puroppes M.E., [u gap.] ; TBepckoil rocyaapCTBEHHbIN
texuudeckuit yuusepcuret, Kapeapa bXC. - Tseps : TBI'TY, 2021. - 39 c. - Tekcr :
HEnocpeACTBeHHBIN. - 97 p. 50 k. - (ID=142553-95)

11 OO6mmue cBoiictBa MeTtaioB. KommiekcHblie coenuHeHus. CBoiicTBa s-
anemeHToB [lepuoguueckoit cucremsl [[.1. MennaeneeBa : 1abopaTOpHBIN MPAKTUKYM
110 HEOPraHWYECKOW XUMUU 10 HanpasiaeHusM noarotoBku 04.03.01 Xumus, 18.03.01
Xumunueckas texHoaorus, 19.03.01 buorexnomorms m cneruanbHoctd 04.05.01
dyHnaMeHTalbHas W TpukiagHas xumus / cocrasutenu: B.I'. Marseesa, ['.H.
Hemuaenko, M.E. I'puropseB, A.E. ®unaroBa, K.E. CanpHukoBa ; TBepckoii
rocyaapcTBeHHbId TexHuueckuil ynuepcuteT, Kadenpa BXC. - Tsepp : TBI'TY,
2021. - 40 c¢. - CepBep. - Tekcr : omekrponnsrii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/142564 - (ID=142564-1)

12. O6mme cBoiictBa MetaymioB. KommekcHble coeauHeHusi. CBoiicTBa s-
anemeHToB llepunoanueckoit cucrembl J[.M.Menzaeneena : JlabopaTopHbIi MPaKTUKYM
M0 HEOPraHMYECKOW XHMHHU IJIsi CTYJEHTOB, OOYyYalolIUXCS IO HaIpaBICHUSM
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moaroroBku  04.03.01 Xwummsa, 18.03.01 Xwummmueckas texnomorus, 19.03.01
buotexnonorus u cnenuanbHocT 04.05.01 dyHnameHTaabHas U IpUKIIaHAsS XUMHUS /
B.I'. MareeBa [u 1p.]; TBepckoi rocyaapCTBEHHbI TEXHUYECKUN YHUBEPCHUTET,
Kadenpa bXC. - Teeps : TBI'TY, 2021. - 39 c. - Tekct : HEemocpeACTBEHHBIN. - 97 p.
50 k. - (ID=142552-95)

13. Bompockhl k 5Kk3aMeHy 1O JUCHUIUIMHE 0a3oBoil yactu bioka 1 «OO6mas u
HEOpraHuyeckas XuUMHUS»  HampaBjieHHe MoAroToBku  OakamaBpoB  18.03.01
Xumudeckasi TeXHOJorus, Tpodmib — XuUMHUYECKas TEXHOJIOTHS CHHTETHYECKUX
OMOJIOTUYECKH AaKTUBHBIX BEIIECTB, XUMHUKO-()apMalleBTUUECKUX TMpEnaparoB u
kocMmetnuecknx cpenacts 19.03.01 buorexnonorus, npoduas - IlpombrinuieHHas
ouorexnonorusi. Cemectp 1 : B cocraBe Yy4yeOHO-METOAMYECKOTO KOMILUIeKca /
Teepckoit roc. TexH. yH-T, Kadg. bTuX ; paspa6. B.I'. MarseeBa. - TBeps : TBI'TY,
2017. - (YMK-B). - CepBep. - Tekcr : osnektponnsii. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/122427 . - (1ID=122427-0)

14. YuyeOHO-MeTOANYECKUN KOMIUIEKC TUCHUIUTMHBI "OO0111as U HeopraHuyeckas
xumug" HampaBJCHUS  TMOJIrOTOBKHU 18.03.01 XUMHAUYECKasi  TEXHOJIOTHS.
Hanpasnennocts  (mpoduinb): XUMHUYECKasT ~ TEXHOJIOTHS  CHUHTETHYECKHX
ouosiorndyeckn akTuBHBIX BemiecTB : ®I'OC 3++ / Kad. buorexHosnoruu, XumMuu u
cranjaptuzaiuu ; coct. B.I'. Marseesa. - 2022. - (YMK). - TekcT : 3J€KTpOHHBIH. -
URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/116137 . - (ID=116137-0)

7.4, IIporpaMMHoe o0ecriedeHue Mo AMCIUTIIHHE
Onepanuonnas cucrema Microsoft Windows: munensun Ne ICM-176609 wu
Ne ICM-176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: nunensus Ne
41902814.

7.5. Cnenuaau3upoBaHHble 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBbI, JJIEKTPOHHO-
On0IMOTEeYHbIEe CHCTEMbI, MPpo(eccuoHaIbHbIE TOPTAJIbI B UHTEepHeT
OBbC u nuuen3nonnsie pecypcbl TBI'TY pazmMenieHsr:
Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
OK TsI'TY: https://elib.tstu.tver.ru/MegaPro/\Web
OBC "Jlanp": https://e.lanbook.com/
ObC "YuuBepcurerckas oubimoreka onnaita": https://www.biblioclub.ru/
3BbC «IPRBooks»: https://www.iprbookshop.ru/
DnexkTpoHHas oOpa3oBaTenbHas mwiatdopma "FOpaiit" (OBC
«HOpaiity»): https://urait.ru/
Hayunas snekrponnas 6ubnuorexka eLIBRARY: https://elibrary.ru/

8. HNudpopmanmonnast cucTema "TEXHOPMATUB" Kouduryparms
"MAKCHUMVYM": cereBas Bepcus (romoBoe OOHOBJIEHHUE): [HOPMATHUBHO-
TeXHUYECKHEe, HOPMATUBHO-TIpaBoBbie M pykoBojsiue aokymeHThl (I'OCTwoI, P]I,
CHuller u np.]. Huck 1, 2, 3, 4. - M.:Texnopmarus, 2014. - (JJoxkymeHTarus ajs
npodeccuonainon). - CD. - TekcT: anextponHsiit. - 119600 p. — (105501-1)

9. ba3a maHHBIX yueOHO-MeTOaMUYECKUX KoMIuTekcoB: https://lib.tstu.tver.ru/header/
umk.html

Uk wnE
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YMK pazmemien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/116137

8. MartepuajbHO-TeXHHYECKOe 0O0ecnevyeHne U CIUIIHHbI

[Ipu wu3yyeHum gucuuruimHbl «OOmasi W HEOpPraHWyecKas  XUMHSI»
UCIIOJIB3YIOTCSL COBPEMEHHBIE CpeICTBa OOYy4YeHUs, BO3MOXHA JEMOHCTpalus
JEKIIMOHHOTO Marepuajia ¢ IOMOULIbI0 TPOEKTOpa. AYAUTOPHUS ISl NPOBEACHUS
JIEKIIMOHHBIX 3aHATUH, TPOBEACHUS 3alUT U MIPE3EHTALMNA KYPCOBBIX pabOT OCHAIeHa
COBPEMEHHOM KOMIBIOTEPHON M OPUCHOW TEXHUKOW, HEOOXOAMMBIM MPOrPAMMHBIM
o0ecrnieueHrueM, 3JIEKTPOHHBIMU YYEOHBIMU TOCOOUSMHU M 3aKOHOAATEIbHO-IIPABOBOM
MMOMCKOBOM CUCTEMOM, UMEIOIIHI BBIXO/I B TIO0ATBHYIO CETh.

Jis mpoBeneHUs J1abOpaTOPHOrO MPAKTHUKYMY HCHOJIB3YeTCsl CIEeHUaIbHO
obopynoBanHas yueOHas saboparopusi. B tabmuiie S5 mpeactaBieH peKOMEHyeMblid
nepeyeHb MaTepUabHO-TEXHUYECKOT0 oOecriedeH sl 1abopaTOpHOro MPaKTHUKyMa I10
TUCLUIUIVHE.

Tao0mnuma 5. PexomMenayeMoe MarepuaibHO-TEXHUUECKOE o0ecrieueHre JUCIIUIUINHBI
Ne
IIIT

PGKOMGH,Z[yeMOG MaTCpHUAJIBbHO-TCXHUYICCKOC obecrnieucHue JUCHUITIINHBI

JlabopaTopHble YCTaHOBKHU M CTEH/IbI
1 | JIaG. ycranoBka «OnpeaencHre MOJISIPHOM MacChl SKBUBAJICHTA ITUHKAY
JIa6. yctanoBka «OrnpejienieHie SHTATBIIAK PEeaKIIMU HERTpaTu3aIium»
JIab6. ycranoBka «OrmpeneneHrue MOJEKYIIPHOM Macchl PAcTBOPEHHOTO BEIIECTBA
METOJIOM KPUOCKOIITUH»
JIao. YCTaHOBKa «Omnpenenenue oOmreit JKECTKOCTHU BOJIEI METOIOM
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSI»
JIa6. yctaHoBKa «DIEKTPOXUMUYECKUE MPOIIECCHI. | aTbBAHMYECKUT AIIEMEHT»
Jla0. ycraHoBKa «DJEKTPOJIN3 BOJHBIX PACTBOPOB AJIEKTPOIUTOBY
JIa6. yctanoBka «CBHUHIIOBBIN aKKyMYJISITOPY
JlaGopaTopHoe 06opyioBaHHe
CrangapTHble HAOOPHI XHMHUECKHUX PEaKTHBOB
CranmapTHbie HA0OPHI XUMUYECKON CTEKISTHHON TTOCY/IbI
3 | CrangapTHble HAOOPHI MEPHON CTEKJITHHON MOCYIbI
CraHJapTHbIe U3MEpPUTENbHbBIE TPUOOPHI
1 CrangapTHble HW3MEpUTENbHBIC MPUOOPHI JUISI HW3MEPEHHUS BOJOPOJHOTO IMOKA3aTems
pPacTBOPOB BJIEKTPOIUTOB
2 | CrangapTHbIe U3MEPUTENBHBIE MPUOOPHI IS U3MEPEHUS TEMITePaTyPhl
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9. OneHo4HbIE CpeaCcTBa AJIsl MPOBEACHHUS IPOMEKYTOYHOM aTTeCTAIMT

9.1. OneHo4YHbIe CpeAcTBA I MPOBeIeHHs IPOMEKYTOUYHOM ATTeCTAllMH B
dpopme 3xk3ameHna
1. Dx3aMeHalMOHHBI OWUJIET COOTBETCTBYET (OpMe, YTBEPKIACHHOMN
[TonoxxeHneM o pabouux mporpammax AUCLMILINH, COOTBETCTBYIOIIMUX (eaepatbHbIM
roCy/IapCTBEHHBIM 00pa30BaTENIbHBIM CTaHAApTaM BBICHIETO OOpa30BaHUs C YYETOM
podeCCUOHANIBHBIX CTaHAApTOB. TUMOBOM 00paszel] 3K3aMeHAIlMOHHOTO OuieTa
npuseneH B [Ipunoxxenun. O0yyaromemMycst 1aércs npaBo BbIOOpa 3aJjaHUM U3 YuCcIIa,
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comepkammxcs B Owiere, NpWHUMAas BO BHUMaHUE OIEHKY, Ha KOTOPYK OH
IPETEHYET.

Uucno »sk3aMeHallMOHHBIX OwmiieroB — 20. Yucno BompocoB (3ajaHuil) B
sK3aMeHallMoHHOM Omiere — 3 (1 Bompoc AJig KaTeropum «3HaThb» W 2 BOIpoca s
KATErOpPUH «YMETHY).

[TpoaomKUTENBHOCTD SK3aMeHa — 60 MUHYT.

2. lllkana oneHuWBaHMS MPOMEXKYTOUHOW aTTECTallMd B (OpME SK3aMEHa —
«OTIIMYHOY», «XOPOULIOY, «YJIOBIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHO.

3. Kputepuu olieHKH 3a S9K3aMeH:

JUIS1 KATETOPUU «3HATH:

BBIIIIE 0a30BOTO — 2;
0a3oBbIil — 1;
Huxe 6azosoro — 0;

KPUTEPUU OLICHKHU U €€ 3HAUCHUE ISl KATETOPUU «YMETh:

oTrcyTcTBUE ymMeHus — 0 6am;
HaJM4Me ymeHus — 2 ana.

«OTJIUYHOY - TIPU CyMMe 0asuioB 5 uiu 6;

«XOPOIIIO» - MPU CyMME OAILITOB 4;

«YJOBJIETBOPUTEIBLHO» - PU CyMME OQJLIIOB 3;

«HEYJIOBJIETBOPUTEIILHOY - MpU cyMMme O6aiuioB 0, 1 unu 2.

4. Bupa sk3aMeHa — NUCbMEHHBIM 3K3aMEH, BKIIOYAIOIIMM peIIeHUE 3a7ad C
MCIIOJIb30BaHUEM CHPABOYHOT0 MaTepuaja U HEMPOrPaMMHUPYEMOT0 KaJIbKYJIATOpA.

5. ba3za 3a1anmii, npeabsBJsgeMas 00YUAKIIMMCS HA IK3aAMEHeE:

1 cemectp:

1. OOmme 3akoHbBl XHUMHMHU. Ila30Bble 3aKOHBL. 3aKOH DSKBHBAJICHTOB,
SKBHUBAJICHTHAs Macca BEUIECTBa. PacueT 3KBUBaJI€HTHOW MACCHI.

2. 3akoH aeictBus macc. KoHCTaHTa CKOpOCTH peakuuu. MOJIEKYJIApHOCTh U
MOPSAOK  PEaKkUUU. 3aBUCUMOCTh  CKOPOCTH  pEakuuh OT  TEeMIEpaTyphbl.
Temneparypubiii kodbduimeHT peakuuu. YpaBHeHue AppenHuyca. llonstue 00
SHEPIruu aKTHUBAIIUH.

3. OCHOBBI KHHETHMKH XUMHUUYECKUX peakuuil. Peaknuum omHOCTaauiiHBIE WU
MHOTOCTaJuiiHbIe (CIIOKHBIE), TOMOTE€HHble U rereporeHHbie. OOpaTtumbie U
HeoOpaTuMble peakiuu. CKOPOCTh TOMOTE€HHBIX XHMHYECKUX peakiuil. OCHOBHBIE
(haKTOpBI, BIUSAIONINE HA CKOPOCTh XUMHUECKOU PEAKITHH.

4. CriocoObl BBIpaKEHUS COJIEPKaHUS pACTBOPEHHOTO BEIIECTBA B PACTBOPE.

5. Ilonstue o TepMoguHaMuueckoi cucrteMe. [TapameTpbl COCTOSTHUS CUCTEMBI,
byHKuMu coctostHus. [IepBbiii 3aKOH TEPMOIMHAMUKH.

6. CgoiicTBa JKHJIKHX pacCTBOPOB HEIJEKTPOJMUTOB  (3akoHBI  Pays,
OCMOTHYECKOE JJABJICHUE PacTBOPA).

7. 3akoHn I'ecca. Tepmoxumuyeckue pacuetbl. TemaoTel 00pa30BaHUSI CIIOKHBIX
BelecTB. Vcnonap30BaHue ATUX MOHSATUN B TEPMOXMMHUYECKUX pacyeTax.

8. O6mmue cpoiictBa pacTBOopoB. [loHsATHE O pacTBOpax, Kak O TOMOTEHHBIX
MHOTOKOMITIOHEHTHBIX cuctemax. Krnaccudukamuss pactBopoB. OCHOBBI  (PUBHKO-
XUMUYECKON TEOpPUU PaCTBOPOB. [TousatTe o conpBaTalud W TUApaTalUU.
KoHnriienTpanus pacTBOpoB U CIIOCOOBI €€ BBIPAKECHMUS.




9. Bropoe Hauano tepmoauHaMuKH. DHTponus. DHeprus ['u60ca. Kpurepuu u
HaIIPaBJICHHS] CAMOIIPOU3BOJIbHBIX IIPOLIECCOB.

10. PactBopbl 371eKkTposuTOB. Teopuss  3JIEKTPOIUTHYECKOW  AMCCOLMALIUU.
CreneHp W KOHCTaHTa JucconManuu. — HemogumHeHWe CBOMCTB — pacTBOPOB
aneKTpoauToB 3akoHaM Payns u Bant-I'odda. M3oTonnueckuii koadduiueHt.

11. 3akon pnevictBus macc. Koncranra ckopoctu peakuuud. MosieKyIsipHOCTb U
MOPSIIOK ~ Peakluu. 3aBUCUMOCTb  CKOPOCTH  pEakuuh OT  TeMIepaTyphl.
Temnepatypublii  K03QduimenT peakuuu. YpaBHenue Appenuyca. [lonstue o0
SHEPIruM aKTHUBALIUH.

12. Teopus kucnot u ocHoBaHUH. Teopus cabbIX SIEKTPOIUTOB. 3aKOH
paszbasnenus OcTBajibia.

13. IloHsiTue O KHHETUKE TOMOTE€HHBIX peakuuid. CKOpOCTh XUMHUYECKOU
peakunu. GaKkTopbl, BIMUSAIONIME HA CKOPOCTh XUMUYECKON PEAKIIUH.

14. Cunbnable osnektponutbl. HWMoHHasg cuna pactBopa. Koadduument
akTuBHOCTHU. [Ipon3BeeHnE pacCTBOPUMOCTH.

15. Xumnueckoe paBHOBECHE B 00paTUMbIX cucteMax. KoHcTaHTa paBHOBecHS.
ITpunnun Jle-Ilarense.

16. DnekTponuTHueckas AUccolruaius Bojabl. KoHCTaHTa qucCOLMAIuu BOJIBI.
HNonnoe npoussenenune Bobl. BomopoaHbIil moKa3aTes.

17. Tlonstue 00 0OpaTUMBIX U HEOOPATUMBIX PpEAKIUAX. XHUMHUYECKOE
paBHOBECHE, CMELIEHUE XUMUYECKOTO PABHOBECHS.

18. TampBanmueckuii saeMeHt. OJIC rampBaHUYECKOro »dJeMEeHTa. THIIbI
raJIbBAHUYECKUX 3JIEMEHTOB. [[puMeHeHne ralbBaHUYECKUX 3JIEMEHTOB Ha IIPAKTHUKE.

19. OKHCIINTEIIFHO-BOCCTAHOBUTEIILHBIC PCaKIU. Oxucienue u
BOCCTAHOBJICHHC. OKI/ICHI/ITGHB, BOCCTAaHOBHTCIIb. Tunsl OKHUCIIUTCIIbHO-
BOCCTAHOBHUTCJIIBbHBIX peaKuHﬁ: MCIKMOJICKYJIAPHBIC, BHYTPHUMOJICKYIISIPHBIC,

JUCIPONIOPLIMOHUPOBAHUS (TPUBEIUTE PUMEPHI).

20. CsgoiicTBa KHIKUX pacTBOPOB HEJJIEKTPOJMTOB (3aKkoHbBl  Paymns,
OCMOTHYECKOE JaBJICHHE pacTBopa). Meroasl ONpeneneHus MOJSIPHBIX Macc
PacTBOPEHHBIX BEIIECTB.

21. OcoOEeHHOCTH KMHETHKHU T€TEpOreHHbIX peakiuil. KaTtanus u karanu3aTtopsl.

22. DIEeKTPOIHbIA MOTEHIIMAl U MEXaHU3M €ro BO3HUKHOBEHHUs. BomopoaHsbiii
ANEKTPOJ. Psl cTaHAAPTHBIX 31EKTPOIHBIX TOTEHIUAIOB.

23. DNEeKTPOXUMHUYECKHUE MPOLECCHI, KAK MPOLIECCHI MPEBPALICHUS XUMUYECKOM
U DJIEKTPUYECKOU d3Hepruu. 3akoHbl Papajes.

24. Peakiium MOHHOTO OOMEHa B PacTBOpPAX JJIEKTPOIUTOB. Peakiuu
HEWTpaIu3aluu U TUAPOIU3A.

25. Bropoii 3akoH TepMoauHaMuKu. DHTponus. DHeprusa ['n66ca. Kpurepuu u
HaIIPaBJICHHS] CAMOITPOU3BOJIbHBIX IIPOLIECCOB.

26. T'mmponus coneit. Koncranta ruaponusa, ompenenenwe pH ruaponmsa.
CreneHb ruipoan3a U €€ 3aBUCUMOCTb OT KOHLEHTPALUU U TEMIIEPATYPBI.

27. DAEeKTpoau3 PpacTBOPOB U PACIIABOB COJIEH. ODJIEKTPOJHBIE MPOIECCHI,
MIPOTEKAIOIIUE TIPH 3TOM.

28. CocTaBieHHE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUUN IO
METOJly 3JIEKTPOHHOTO U 3JEKTPOHHO-MOHHOTrO OanaHca (IPUBEAUTE IPUMEPHI).



OKUCAUTETbHO-BOCCTAHOBUTENBHBIM  MOTEHIMAT KAk Mepa OKUCIUTEIbHOU U
BOCCTAHOBUTEJIBHOM  CHOCOOHOCTM  cucTeMbl.  OmnpeneneHue  HampaBlieHUA
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHM.

29. CkopocTh xuMmMuyeckod peakuuu. DakTOpbl, BIMSIOUME HA CKOPOCTb
XAMUYECKOU PEAKIINH.

30. Dnexrponus. 3akonsl dapages. [IpakTuueckoe NpUMEHEHHE IEKTPOJIN3A.

31. CrpoeHue IBOMHOTO SJEKTPUUECKOTO CJIOS. OJEKTPOJIHBIA MOTEHIUAI.
CranpapTHblii  2JIEKTPOAHBIA mnoTeHIMan. Ero omnpenenenue. Psn  cranmapTHBIX
ANEKTPOAHBIX MOTEHIHAIOB. 3aBUCUMOCTh BEJIIMYUHBI 3JEKTPOJHOTO MOTEHIHANIA OT
MPUPOABl AJIEKTPOJAOB, KOHUEHTPALUHU, TEMIEPATypbl M MOPUPOALI SIECKTPOIUTA.
VYpasuenue HepHcra.

32.CBoiicTBa  KUJKUX PaCTBOPOB  HEIJEKTPOJUTOB  (3akoHbl  Payms,
OCMOTHYECKOE JIaBJICHUE pacTBopa). MeToapl  ONpEAeNeHUsT  MOJISIPHBIX Macc
PaCTBOPEHHBIX BEIECTB.

2 cemecTp:

1.Ilepuonuueckass cucrema osnemeHToB. [lepuonuueckuit 3axkon  J[.U.
MenpeneeBa. Ctpoenue BemniectBa. COCTaBHBIE YACTH aTOMA.

2.CeotictBa anmeMmenToB |A rpynmel. Haxoxnenue, monydeHue, MpUMEHEHHE.
buonoruueckas hpyHKIusI.

3.KBaHTOBBIC YHCcna, OpOWUTANM, SHEPIETHYECCKHUE YPOBHHU M TOAYPOBHHU.
[Tpuntun [Maynu, npasuno Xysaa. [IpuHnun HauMeHbIel CBOOOTHON YHEPTHUH.

4.CpotictBa Be u Mg. Haxoxnaenue, noiayuenue, npuMmeHeHue. buonornueckas
GhyHKITHUA.

5.0nexkTpoHHas KoHpuUrypanus aroma. BaleHTHbIE 3JIEKTPOHBI, BaJCHTHOCTD.
CaoiicTBa aroma.

6.CBoiicTBa d3JE€MEHTOB TMOATPYNNBl Kaiblivgd. HaxoxaeHue, moIydeHHE,
npuMeHeHne. buonorndeckas QyHKIHS.

7 Ilepuonuueckass CUCTEMa XUMHUUYECKHUX DJIEMEHTOB: TMEPHUOJbI, TPYIIIHI,
noArpynmel. I3MeHeHne CBOMCTB aTOMOB M UX COEUMHEHUM B mepuojie (Ha mpumepe 2
nepuoja).

8. CeoiictBa B u Al. Haxoxaenue, momydeHue, npuMeHeHUe. buonormueckas
byHKIIHS.

9.CBolicTBa amtOMUHUS U 3eMeHTOB noarpynmnsl Ga. Haxoxaenue, monydenue,
npuMeHeHue. buonorundeckas QyHKIMS.

10.MI3MeHeHue CBOMCTB aTOMOB B IoArpyIiie (Ha nmpumepe | A rpyrrsl).

11.13meHeHue CBOMCTB aTOMOB B nepuo/e (Ha mpumepe 3 nepuoja).

12.CgotictBa C, Si. Haxoxmenue, moiydeHue, NpuMeHeHUEe. buosormyeckas
byHKIHUA.

13.CpotictBa snmemeHTOB moarpynnel  Ge.  HaxoxxiaeHue, MoJgydeHHeE,
npuMeHeHue. buonornveckas QyHKIHS.

14 Xumnueckue cBoiicTBa MeTaiuioB. OOmias  xapaktepuctuka. CreneHu
okucienus. OtHomenue MmeramwioB K O, HpO, xucnmoram. IlaccuBaiusi Merasuios.
MeTaiibl, pacTBopsomuecs Toabko B cMecsax kucior: HNOsz; + HCI, HNO; + HF.
AMdotepHbie MeTaiTbl. OTHOIIEHHE UX K IIEJI0YHBIM pacTBOpaM.



15.CBoiictBa a3oTa U ero coeauHeHuil. KucnopoaHwsie cOeqUHEHHS a30Ta.
Haxoxnenue, nonydenue, npuMeHenue. buongornyeckas QyHkims.

16.Koppo3uss metayioB.  XUMHUYECKas M DJIEKTPOXUMHUYECKAs KOPPO3HUs.
3anmTa METalIOB OT KOPPO3HH.

17.CBoiictBa  ¢dochopa u ero coenuHeHuid. Kucmopomneie coeauHeHHUs .
Haxoxnenue, nonydenue, npuMeHenre. buongornyeckas QyHKius.

18.IlonsiTuE 00 AIEKTPOOTPUIATENBHOCTH, CpPOACTBE K JJIEKTPOHY H
MOTEHIIMAJIe HOHU3aluK. MI3MeHeHrne CBOMCTB 3JIEMEHTOB B MEPUOJIaX U MOArPYIINax B
3aBUCHUMOCTH OT 3TUX BEJIUYUH.

19.CBoiicTBa 3JIEMEHTOB MOATPYNIBI MbIIIbAKA. HaxoxjaeHue, moJydeHHE,
npuMeHeHue. buonornveckas QyHKIus.

20.Kucnotel amemeHToB: Oopa, yriepoaa, KpemMHHUs, a3oTa, ¢ocdopa, Cephl.
Ctpoenue kucnoT. HazBaHus cosieil JaHHBIX KUCJIOT.

21.CBolicTBa KUCIOPOJa U €ro COeTMHEHUM (OKCHUJIBI, TUIPOKCHUIBI, aHTUIPUIBI
KHUCJIOT U T.1.). HaxoxxaeHnue, nogydeHue, npuMeHenue. buonornueckas QyHKIus.

22.06mme cpoiicTBa d-meTtayuioB. IIpoBenute cpaBHUTENBHBIN aHAJIN3 CBOWCTB
(hU3MYECKUX U XUMUYECKUX S-MeTauioB U d-MetayuioB. [lepuoandyHOCTh M3MEHEHUS
CBOMCTB B IEpHOJax U rpynmnax. Bo3sMoXHble U yCTOWYMBBIE CTENEHU OKHCIIEHUs d-
METaJIOB.

23.CBoiicTBa cepsl U ee coeaqunenuid. Kucnopoaneie coennnenus. Haxoxaenue,
noJiy4eHue, npuMenenue. buonornyeckas QyHkius.

24. d-snemeHTBI MOOOYHBIX HOArpymH.  KOMILJICKCHBIE COCAUHEHHS U HX
CBOMCTBA.

25.CBoiicTBa 92JIEMEHTOB MOATPYNIbl celeHa. Haxoxkaenuwe, moJydeHHeE,
npuMeHeHue. buonornueckas GyHKIIUS.

26.CBoiicTBa »JIEMEHTOB NOATPYIIbI BaHaaus. HaxoxaeHue, moJy4eHHE,
npuMeHeHne. buonorndeckas QyHKIu.

27.CpoiicTBa BOJOpO/a U €T0 coeAnHeHnid. Boma u ee Ononornyeckas posib.

28.CBoiicTBa DJIGMEHTOB TOATPYNIBEI  Xpoma. HaxoxaeHue, TOJydeHHE,
npuMeHeHne. buonorndeckas QyHKIuS.

29.CpoiicTBa QTopa u ero coenunenuii. Haxoxxaenue, noixydeHue, npuMeHEHHUE.
buonornueckast pyHKIuSI.

30.CroiictBa snementoB moarpymmbsl  CuU. Haxoxknenue, momydeHue,
npuMeHeHue. buonorndeckas QyHKIMS.

31.CpoiicTBa »9JeMEHTOB MOATPYNHIbl XJopa. HaxoxaeHue, moixydeHue,
npuMeHeHue. buonornueckas QyHKIMS.

32.CBoiicTBa DJIEMEHTOB Tpuaasl keneza. HaxokineHuwe, moydeHUe,
npuMeHeHue. buonorndeckas QyHKIMS.

33. CegoiictBa 3JeMEHTOB moArpymmbl 1. HaxoxkaeHnue, moiydeHue,
npuMeHeHue. buonornueckas QyHKIusS

34. Xectkocte Bonbl. Bpemennas u mocrosinHas. CrnocoObl ee yCTpaHEHUs.
Mertonpsl pacuera )KeCTKOCTH.

35. CpoiicTBa 5JIEMEHTOB TOATPYIIBI MapraHiia. HaxoxaeHwe, MoixydeHue,
npuMeHeHue. buonorndeckas QyHKIHS.



36.CBoiicTBa 3JIE€MEHTOB TOMATPYIIBI IUIaTHHBL. HaxokneHue, moydeHwHe,
IPUMEHEHHE.

37.I3MeHeHne CBOWCTB 2JIEMEHTOB B NEPHOJIE B 3aBUCUMOCTH OT CTPOCHUS
aToma (Ha mpumepe 3 nepuoja).

38.KommiekcHbie COCMHEHUS. [TonuaeHTaHTHOCTb. Xenatbl u
BHYTPUKOMIUIEKCHBIE  coenuHeHus. M3omepuss  komiuiekcoB. Homenkmartypa.
Y CTOHYNBOCTh KOMILJIEKCHBIX HMOHOB. bHOJOrMYecku akTUBHBIE KOMILUICKCHBIE
COCIMHEHUS.

39.00mas xapaKTepHuCTHKa CBOMCTB MeTayioB. Kiaccudukarus MeTasioB.
Metonpl monydeHuss U (U3MYECKUE CBOMCTBA METALIOB.

40.CpoiicTBa SJIEMEHTOB TMOATPYNIBI XJopa. HaxoxaeHue, MoIydYeHue,
npuMeHeHue. buonornveckas QyHKIus.

41.CpoiictBa 31ieMeHTOB  moarpynnel  Zn. HaxoxaeHwe, MOJy4eHHUE,
npuMeHeHue. buonornueckas GyHKIUs.

42 .Kopposus MmeTaioB. XuMUYECKass KOPPo3us. METOIbI 3aIUTHl METANIOB OT
XUMHUYECKON KOPPO3UH.

[lonp30BaHMe pa3IMYHBIMA TEXHUYECKUMH yCTpOWCTBaMH, Kpome OBM
KOMITBIOTEPHOTO KJlacca M MPOrpaMMHBIM OOECHEYeHHEM, HEOOXOIUMBIM IS
pelIeHns MOCTABJICHHBIX 3a7a4, HE Jomyckaercsa. 1Ipu kemaHnu CTyneHTa MOKUHYTh
npeneibl ayIuTOPUM BO BpeMs SK3aMeHa 3K3aMEHAI[MOHHBIM OujeTr mocie ero
BO3BpALICHUS 3aMEHSIECTC.

IIpenogaBarens MMEET IIPaBO IIOCJIE IIPOBEPKH IIMCBMEHHBIX OTBETOB Ha
HK3aMEHALMOHHBIE BOIIPOCHI U PELICHHBIX HA KOMIIBIOTEPE 3aJ1a4 3a74aBaTh CTYJICHTY B
YCTHOM (hopMe YTOUHSIIOLIME BOIMPOCHI B paMKax COACPKaHUS 3K3aMEHALMOHHOIO
ousnera, BBIIAHHOTO CTYACHTY.

HNHble HOPMBI, PETIAMEHTUPYIOIIME NPOLEAYPY IPOBEICHHS DK3aMEHa,
npeacTasiieHbl B [107105KeHNN 0 TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOYHON
aTTECTallM CTYJIECHTOB.

9.2. OueHoYHbIE CPeaCTBA AJIsl IPOBEACHUS IPOMEKYTOYHOM aTTeCTAlMU B
dopme 3auera
VY4eOHBIM IIJIAHOM 3a4€eT M0 AUCLUIUIMHE HE MPEAYCMOTPEH.

9.3. OneHoYHbIE CPeICTBA JI IPOBeEAeHHUS IPOMEKYTOYHOI aTTecTaluu B
(popMe KypcoBOro npoeKkTa Wi KypcoBoid padoThbl
Y4eOHBIM MJIAHOM HE MPEyCMOTPEHBI.

10. MeToguveckue peKOMEHIANUM 110 OPraHU3ANMH U3yYeHNs] JUCHMILTHHbI

CryneHThl niepej] Ha4aJloM U3yYEeHUs JUCHUTIIMHBI 03HAKOMJIEHBI C CUCTEMaMHU
KPEIUTHBIX €AUHUIL U OAJNIbHO-PEUTUHTOBOM OICHKH.

CTyneHThl, Wu3yYalollue AUCHUIUIMHY, OOECHEYMBAIOTCA AJCKTPOHHBIMU
M3aHUSMH  WIM JIOCTYIIOM K HHUM, Y4e€OHO-METOJUYECKHMM KOMIUIEKCOM IO
JTUCLUTUIMHE, BKIIFOYasi METOJUYECKUE YKa3aHUs K BBITIOJTHEHUIO IPAKTUUECKUX pabdoT,
BCEX BUJIOB CAMOCTOSITEILHON PabOTHI.



B yueOHbIif mpolecc pPEeKOMEHAYeTCs BHEApPEHUE CYOBEKT-CyObEeKTHOMN
Me1arornyeckoi TeXHOJIOTHH, NMPH KOTOPOW B PAaCIMCaHUM KaXKJIOTO MPEroiaBaTess
OIpeieNsieTCsl BpeMsi KOHCYJbTAIlil CTYACHTOB MO 3aKPEIJICHHOMY 32 HUM MOJYJIIO
JAUCLUTUIAHBL.

11. BHeceHue M3MEeHEHUI U JONOJHEHUI B pad04yl0 NPOrpaMmy AUCHUILINHBI
Conepxxanue pabouyux TporpaMM JUCHMIUIMH — €XKETOJHO OOHOBISETCS
MPOTOKOJIAaMU 3aceqaHuil kadeapsl mo yreepxkaeHHON «llonokeHnem o CTpyKType,
coepkaHuu U 0OpPMIICHUH PabOUYMX TPOrpaMM AWCIUIUIMH MO 00pa30oBaTEIbHBIM
nporpammamM, cootBercTByommM @DOI'OC BO ¢ yuerom mpodeccruoHambHbIX
CTaHAapTOB» (opMe.



Ipuioxenue

denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00pa30BATENBHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TBepcKoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET

Hanpasnenue noarorosku 6akanaBpoB 18.03.01 Xumudeckasi TEXHOJIOTHS

[Ipopune — Xwumuueckas TEXHOJOTMSI CHUHTETUYECKUX OHOJOTMYECKH aKTUBHBIX
BELIECTB

Kadenpa «brorexnonornu, XuMU1 U CTaHAAPTU3ALIH»

HucuunnuHa «O011as 1 HEOPraHUYeCKask XUMHUS»

Cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3amanue 1715 IPOBEPKH YPOBHS «3HATh» — wiu 0, win 1, wim 2 6anna:
Bropoit 3akoH TepMoamHamuku. OHTpomnus. OHeprus [ub6ca. VYcioBus
CaMOTIPOU3BOJILHOTO TPOTEKAHUS TIpoIecca.

2. 3ajaHue 15 IpOBEPKU YPOBHS «yMeTb» — wi 0, ninu 2 6ana:

B kakoit macce NaOH coaepkuTcst TO k€ KOJMYECTBO DKBUBAJICHTOB, YTO U B
140 r KOH?

3. 3agaHue s MPOBEPKU YPOBHSI «yMeThy — i 0, unu 2 6asna:

Onpenenute, Mpu Kakod TeMIlepaType HA4YHETCS peakius BOCCTAaHOBJICHUS
FesO4. mpotekatomas mo ypaBHeHmio FesOu(x) + CO(r) = 3FeO(x) + COs(T);
AH= +34,55 xJIx.

Kputepun UTOroBOM OlIEHKH 32 IK3aMeH:

«OTIUYHOY - IPU CyMMe OaiioB 5 uiu 6,

«XOPOIIIOY - PU CyMMe 0aioB 4;

«yIIOBJIETBOPUTEIHHOY - IIPU CyMMe 0auioB 3;
«HEYIOBJIETBOPUTEITHLHO» - IpH cymMMme OasutoB 0, 1 unmu 2 Oamna;

CocraBurens: mpod. kadeapsr bXC B.I'. MatrBeeBa

3aBenytromuii kadenpoit BXC M.T'. Cynbman



denepasibHOE TOCYAAPCTBEHHOE OI0IKETHOE 00PA30BATEIBHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TBepckoil rocy1apCTBEHHBIA TEXHUYECCKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaBpoB 18.03.01 Xumudeckast TEXHOJIOTHS

[Ipodpunes — Xwumuyeckas TEXHOJOTHS CHUHTETUYECKUX OHOJOTUYECKH aKTUBHBIX
BELICCTB

Kadenpa «brorexnonornu, XuMU1 U CTaHAAPTU3ALIH»

HucuunnuHa «O011as 1 HEOPraHUYeCKask XUMHUS»

CemecTp 2

3K3AMEHALIMOHHBIN BUJIET Ne 1

1. 3ananue as IpPOBEPKU YPOBHS «3HATh» — win 0, unu 1, unu 2 6anna:

Komrmutekcusie coequnenusi. Teopus crpoenuss BepHepa. [lonmaeHTaHTHOCTD.
Xematsl M BHYTPUKOMIUIEKCHBIE  COE€IMHEHHMA.  M30Mepusi  KOMILIEKCOB.
HomenknaTtypa. Y cTOWYNBOCTh KOMILIEKCHBIX HOHOB. [[BOVHBIE COMIH.

2. 3agaHue aJis MPOBEPKHU YPOBHSA «yMeTh» — win 0, uiu 2 Gasuia:
Hanwmumre  ypaBHeHuwss — peakumid  pactBopenus 1uHka B HCI,
KOHIIEHTpUpOoBaHHOH 1 pa3zdasinenHoit HNOs, konnerTpupoBantoit HoSO4.

3. 3ajgaHue s IPOBEPKH YPOBHSI «yMeThb» — wiH 0, uinu 2 6asa:

[IpuBenuTe cxemy IMPOMBIIUICHHOTO MOJYYEHHUS CEPHOU KUCIOTHI U3 MHUPHUTA.
PaccuuTaiiTe, CKOJIBKO CEpHOM KUCIOTHI MOTYUUTCS U3 00pasiia nuputa maccoit 137 T,
conepxariero 48% cepni?

Kpurepun UTOroBOM OlIEHKH 32 IK3aMEH:

«OTIUYHOY - IPU CyMMe OaiioB 5 uiu 6,

«XOPOIIIOY - PU CyMMe 0aioB 4;

«yJIOBJIETBOPUTEIHHOY - IIPU CyMMe 0auioB 3;
«HEYIOBJIETBOPUTEITHLHO» - IpH cymMMe OasutoB 0, 1 umum 2 Oamna;

CocraBurens: pod. kabeapsr bXC B.I'. MatrBeeBa

3asenyrommii kadenpoit BXC M.I'. Cynpman
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