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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa O4 ®U3NKA
bapynuH AHaTtonuii AHaTO/NbeBUY, K.X.H., IOLIEHT, [JOLIeHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel 04 ®PU3NKA

3aBenyromuii kadenpoii @enopos .J1., A.¢.-M.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
XumMms

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — crmocoOHOCTb Mpe/CTaBUTh aleKBaTHYI0 COBPeMEHHOMY YPOBHIO 3HaHWM HayyHYIO KapTUHY MHpa
Ha OCHOBe 3HaHUsI OCHOBHBIX TIOJIOKEHHM, 3aKOHOB U METOZI0B eCTeCTBEHHBIX HayK U MaTeMaTUKU

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
OIIK-1

3HAHUA:

Ha YpPOBHe Npe/iCTaB/eHuI:

- OCHOBHBbIE TIOHATHS, 3aKOHbl U MOJeNY XUMUHM, 3HaHUSI O TepUOJUYeCKOM CHUCTeMe 371eMeHTOB,
MO/eJIsIX XMMAYeCKOM CBA3U;

- 0 peakUMOHHOW CHOCOOHOCTM  BeIeCTB, MX KHUCJIOTHO-OCHOBHBIX U  OKHC/HUTEIbHO-
BOCCTaHOBUTEIbHBIX CBOMCTBAX);

- 0 MeTO/|aX TeOPETUUeCKHX U SKCIIepPUMeHTa/IbHBIX UCC/IeJOBAaHUN BELLECTB U UX MPeBpalLieH

- XMMHYeCKON TepMOAVHAMYKe, TepMOAWHAMUUeCKUX (YHKIUAX COCTOSHUS, SHEPreTHUKe XUMHUUeCKUX
TIPOLIECCOB, XMMUUECKOM U (pa30BOM paBHOBeCHH, KUHETUUECKHX SIBJIEHUSIX: CKODOCTHU peakLui U MeTofax ee
perynupoBaHus;

Ha yPOBHE BOCIPOV3Be/IeHUS:

- TI0/Ib30BaThCsl XMMUUECKMMH NpUbOpaMy M peakTHBaMU C COOJIOZeHHeM TeXHWKHU 0e301acHOCTH;
TOTOBUTH PaCTBOPHI C 3a[JaHHOW KOHLIEHTpaLuel;

- obpabarkIBaTh pe3ysibTaThl, IOMyUeHHbIe B pe3ysibTaTe XMMUUeCKoro ;

- TIpe/ICTaB/AThL pe3y/bTaThl UCCIe[0BaHus B rpaduyeckoi hopme;

- UHTEePIIPeTUPOBaTh 3KCIIePUMeHTa/IbHbIe JJaHHbIe Ha OCHOBE XUMHUYeCKUX 3aKOHOB ;

- BBbIIOJIHATE TEPMOJMHAMHUUeCKHe U KUHeTHYeCKre pacyeThl;

Ha ypOBHe [IOHUMaHUSI:

- XUMHAYeCKde CHUCTeMbl: paCTBODbL, [JMCIIEPCHble CUCTEMbI, 3/1eKTPOXUMUUECKHEe CHCTEMBbI,
KaTaJn3aTopbl U KaTa/JMTHUeCKHe CUCTeMBI, IIOIMMePhI U OJTMTOMEDBI;

- XMMMUECKyl0 TePMOJWHAMUKY U KHWHETHUKY: SHePreTHKy XWMHWUeCKHX MpOLeCCOB, XHMHUYeCKoe U
(a3oBoe paBHOBeCHe, CKOPOCTh peakliii U MeTO/bl ee peryarpoBaHus;

- XUMHIO M T[epUOJUYEeCcKYH0 CHUCTeMYy 3/1IeMEeHTOB, KHUC/IOTHO-OCHOBHble U OKWUC/IUTEIbHO-
BOCCTaHOBUTe/IbHbIE CBOICTBA BellleCTB;

- CTpPOeHHe aToMa U XHMMHUUECKYIO CBSI3b;

YMeHus:

- TPOW3BOAWThL TIOMCK PpelleHHsl NMpaKTUYeCKUX 3aZiad M MCIO/Mb30BaHWEM HayuyHOW /UTeparypbl U
nyOMvKanuii B HayuHBIX JKYpHa/laX M WHTEPHeTe, WCIOb30BaTh MaTeMaTUUeCKWe MeTOAbI i DPeIIeHUs
THUIIOBBIX 33/lauy [10 OCHOBHBIM pasfiesiaM Kypca;

- OLleHMBaTh YMCJIeHHbIe MOPSIKY BeJIMUUH, XapaKTepHBIX [ij1s1 Pa3/IMYHbIX pa3fie/ioB XUMUH ;

- TI0JTb30BaThCs TAOMMI[AMH 3HAUEHUH TePMOIMHaMUYeCKUX (QyHKIHT;

- OLIeHMBaTb KMHeTHUeCKHe M TepMOJMHAMUUeCKue TlapaMeTphl IPOLeccoB U (aKTOPbI, BAUSIOMME Ha
HUX;

- OLEHWBAaThb BO3MOXXHOCTb TIPOTEKAHUSI 3MeKTPOXMMHUYECKHWX TIPOLIECCOB TMpH pa3paboTke U
9KCTUTyaTalluy U3[eni ;

- TIpY BbIOOpEe KOHCTPYKLIMOHHBIX U CTIeLjManbHbIX MaTepPHasoB OL|eHMBaTh MX XMMHUECKYI0 aKTHBHOCTb
Y BO3MOXXHOCTh B3aMMO/IEHCTBUS C KOMIIOHEHTaMU OKPY>KaroIllel uim paboueid cpejibr;

HABbIKU:

B pe3ynbTare NpoxoyKAeHUs: XMMUYeCKOTO MTPaKTUKyMa CTyAeHT Mo/Iy4aeT HaBbIKK COOMIOfeHUs TIPaBUl
TeXHUKU 0e30TMacHOCTH MpU paboTe C XMMHUUECKHUMH BeILeCTBaMH, CTIOCOOOB TPUTOTOBIEHUSI PACTBOPOB C
3aflaHHBIMA  KOHIL|eHTPAL[UsIMHA, YMEHHUs CBOAWTH MaTephasbHbIA W 3JIeKTPOHHBIM OasaHC XUMWYeCKUX
TIpOLleCCOoB, NPOM3BOJUTL KOJIMUECTBEHHbIE pacyeThl XMMUUYECKUX IPOLIeCCOB, WCII0/b30BaHUsl MPOCTeHIInX
METO/|0B KaueCTBEHHOI'0 U KOJMUYEeCTBEHHOIO aHa/in3a, pacyeT TeryIOoBhbIX 3(h(eKTOB XMMHUUECKUX peakLuil U
oTipeZie/ieHus! YCJIOBHI CaMOIIPOU3BOJIBHOTO MIPOTEKAHUSI XUMAYeCKHUX TTPOLIeCCOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa XUMUWS sBsieTcs: JUCIUTUTUHON 00s13aTe/IbHOM YacTu 6;10Ka 1 mporpaMmbl
MOATOTOBKH 110 HaripasieHuto 11.05.01 PaduosnekmpoHHble cucmembl U KOMNAEKChI.

CopepykaHue OUCLMIVIMHBI SB/SETCS JIOTMYeCKUM TPOJO/DKEHUEM COZep)KaHUs LIKOJIbHBIX KYpPCOB H
CIY>KUT OCHOBOU A1 ocBoeHus aucuurind: TEPMOJMHAMMKA

TpeboBaHMs K YPOBHIO TOATOTOBKHM OOYYarOlIUXCS W TIPeJBAPUTE/IbHBIE KOMIIETEHI[UM OIIpe/e/IeHbI
®eziepasibHBIM TOCYAAPCTBEHHBIM 00pa30BaTelbHbIM CTaH/IaPTOM CPe/IHET0 00Iero 00pa3oBaHMsI.



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu

JIabopaTopHbIit
TNPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Pazpen 1. OcHoBHbIe NOHATHA XUMHUH. 1.1 Xumuueckue dopmysisl. BaneHTHOCTB. CTerneHb
okuceHust. TUIbI XUMUUECKUX peakLui. 1.2 Okcu/ipl, ruApoKcu/bl. AMpotepHOCTb. Conu.
OKuCIUTeIbHO-BOCCTaHOBUTe/IbHBIE peakiuu. 1.3 KomiuecTBeHHble pacyeTsl. MossipHast
Macca. 3aKOH 9KBHBaJIeHTOB.

19

_
o

Paspen 2. Ctpoenue atoma. 2.1 [lyanusm 06beKTOB MUKpOMEpPa. OCHOBHbIE TTOIOKEHHUS
KBAHTOBOW XUMHH. BeposTHOCTHBIN XapakTep 3aKoHOB. [ToHsTHe 06 371eKTPOHHOI opouTasm.
T'paHuLbI TPUMEHUMOCTH KBaHTOBOW MeXaHUKH B XMMUU. YpaBHeHHe [1IpesuHrepa. 2.2
OcHOBHbIe 1 BO30y)K/IeHHbIe COCTOSIHUSI B aTOMe BOZOPO/A. S-, p-, d-, f-op6uranu. KsaHToBbIE
uncsia. MHorosnekTponHsle atoMel. [Tpuxrun [Maymu. [Tpasuno Xysza. [lepuoguueckas
cucrema [].J1. MengeneeBa. OCHOBHbIE (DPH3MKO-XUMHUYECKHE CBOICTBA /1EMEHTOB.

11

10

Paspen 3. Xumuueckas cBssb. 3.1 IlapameTpel cBA3u B Mosiekyse. THUMbl CBA3M.
CBsI3bIBAIOLLHE M Pa3phIXJIsTIOLe 0poUTami. [IByXaToMHbIe TOMO- M reTeposiZiepHbIe
MoJieKy/ibl. OCHOBbI METO/la BaJIeHTHbIX CBsi3eit. [nbpun3sanusi. 3.2 MeToy MOJEeKy/IspHbIX
opburaneii. XuMuueckast CBs3b B TBepZjoM Tesie. CTPYKTypa TBepZIOro Tea U XMMUYecKast
cB#i3b. M/jeanbHble U peasbHble KpUCTaLIbL. 3.3 TUITbI KPUCTA/IOB, MOHHBIE U MeTa/THYeCKHe
KpucTasel. HaHOCTPYKTYpBI.

11

10

Paspen 4. OcHOBBI Tep H PU3MKO-X KHX nponeccos. 4.1 OcobeHHocTr
TepMO/JMHaMMKHM KaK HayK1. XUMHuecKas TepMOJMHAMUKa. OCHOBHEbIE TTOHATHSI.
TepmopuHamuueckue GyHKLMKU COCTOsIHUS. BHYTpeHHsist sHeprusi. 4.2 O6paTumbie 1
Heobpatumble rporiecchl. TepmogrHamuueckoe paBHoBecue. 4.3 Tlepeoe Hauano
TepMOJWHAMHUKU. OHTanenus. 3akoH [ecca v ero C/1eCTBUS. BTO]JOE Haya/io TepMOJUHAMUKHU.
OuTponus. 4.4 TepmMogUHaMUUeCKUe yCI0BHS /1Sl CAMONPON3BO/ILHOIO MPOTeKaH st
TPOLIECCOB U PAaBHOBECHOTO COCTOsIHMSA crcTeM. CBoboaHas sHeprust ['n66ca 1 Ienbmronblia.
Tab/u1Lbl TepPMOANHAMUYE CKUX (YHKLMIL.

13

10

Paspen 5. Pazgen 5. OCHOBbI KHHETHKH (PH3HKO-XMMHYeCKHX cucTeM. 5.1 OCHOBHbIe
TIOHATHSA, TTIOCTY/IaTbl ¥ TPaHULbI TIPUMEHUMOCTH XUMUYECKOH KHHETUKH, BHEMGHTBPHLIE "
C/I0KHBIe peakLjii. CKOPOCTb, MOPS/I0K U MOJIEKY/IIPHOCTb XUMHYECKOH peakLjuu. 5.2
DHeprusi akTUBALMK XMMHUUeCKOW peakLiu 1 ee pu3ryeckuii cmpici. Karanns. ®usnueckuit
CMBICJ/T KOHCTaHTbI CKOPOCTH. OcobeHHOCTH TNpOTeKaHus pEaKL[I/lﬁ B rasax, >XMKOCTAX,
TBEepZBIX TeJlaxX 1 Ha rpaHuLie pasgena ¢as. [opeHue u B3pbIB.

17

11

10

Pazpaen 6. Pazgen 6. Xumunueckoe paBHoBecHe. 6.1 Xyumuueckoe paBHOBeCHe U (pr3nUeCKuii
CMBIC/T KOHCTaHTbI paBHOBecHs. TIpuHiun Jle-Illaresbe. KoHCTaHTHI paBHOBeCHS U
TepMoziMHaMHueckre QyHKLMU. 6.2 PaBHOBecHe B ra3oBbIX chcTeMaX. PaBHOBecue B
JKH/JKOCTSIX: 3/1eKTPOIMTHUYECKast JUCCOLHALMS (CTereHb M KOHCTaHTa JUCCOLUALUM),
CU/IbHBIE U c1abble 371eKTpouThl. 6.3 VIoHHOe Npou3sBeieHHe BOAbI, BOAOPOAHbIH MOKa3aTe/b,
TU/PONH3, TIPOM3Be/ieHHe pacTBOPUMOCTH. 6.4 PasoBble paBHOBecHs. [IpaBuio da3 I'nb6ca.
JlnarpaMma COCTOSTHUS OHO M MHOTOKOMITOHEHTHOM crcTeMbl. DOY/IIMOCKONMYeCKre U
KPHOCKOIHYeCcKHe CBOKHCTBA pacTBOpoB. Ocmoc.

13

10

Paspen 7. Pa3aen 7. neKTpoxuMHUecKue npoueccel. 7.1 PaBHoBecHs B ciCTeMe MeTasll -
971eKTpo/UT. CTaH/aPTHBIH 9/1EKTPOAHBII M OKMC/IUTEIbHO-BOCCTAaHOBUTE/IBHbIN TOTEHL{HaL.
7.2 YpasHenue HepHcra. 3/1C 3/1eKTPOXMMHYECKOH Liery. XuMuuecKre UCTOUHUKHI TOKa. 7.3
OnekTponus. TIprMeHeHuUe 3/1eKTPO/n3a.

15

10

Paspen 8. Paspen 8. Koppo3uonnsie nponecchl. 8.1 Turel Koppos3uu. Xumudeckast 1
3/1eKTPOXUMHYECKast KOPpO3ust MeTasIoB. 8.2 MexaHu3Mbl, (haKTOPbI, BIMSIOL{ME Ha CKOPOCTh
KOPPO3HH, Cr10COOBI 3aLI{HTHI.

11

10

Paspen 9. Pa3pen 9. AnaimTnueckas xumus. 9.1 TeopeTHueckre 0CHOBbI aHA/TUTUUECKOW
XUMUH. 9.2 XuMuueckre U (prU3HKO-XMMUYeCKHe MeTO/b! aHalu3a.

11

Paspen 10. Paspen 10. Beicokomosiekyasipabie coefuHernsi. 10.1 CtpoeHue 1 cBoCTBa
nonuMepoB. MeTozb! nosmydenust nomMepoB. 10.2 Cunel Ban-gep-Baansca. Bogopognast
cBa3b. 10.3 OpraHuyeckre ¥ HeopraHuueckue noauMepsl. bruonomimepsr.

12

10

Paspen 11. Pa3pen 11. IucnepcHble cucremsl. 11.1 [ToBepXHOCTHBIE SIB/IEHUS U aiCOPOLIHS.
11.2 [lucriepcHble U KOIOUAHBIE cUcTeMbl. VX KaccudUKaLKs, CTPOeHHe 1 CBOHCTBa.

11

Bcero 3a 1 cemecTp

144

51

17

34

93

100

Bcero no gucuuninHe

144

51

17

34

93

100

3.2. JIaGopaTopHbIil NPAKTHKYM

Homep 1 HauMeHOBaHHUe
pa3jesa JUCHUTUTHHBI

Tema /1a00paTOPHOro NMPaKTUKyMa

Oo0neMm,

dayA.
4yacoB

Pazgen 1. OcHOBHBIE
TTOHSATUS XUMHH.

AmbOoTepHOCTD.

Xumnueckue ¢opmysel. BaneHTHOCTh. CTereHb OKACTEHUS.
Tunel xuMUUeckux peakiuil. 2 OKCUAbI, THAPOKCUBL.

Com. OKHC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE DeaKLIUHU.

SKBHBAJ/IEHTOB.

KonmuuecTtBeHHble pacueTsl. MosisipHas Macca. 3akoH

OcCHOBHBIE KaCcChl HeOopraHnyeCKux COEAI/IHGHI/Iﬁ

6

23934




5 |Pa3gen 2. Ctpoenue aroma. |CTpoeHHe aToma 2
6—|Pa3zen 3. XumMuueckas MeTop Ba/leHTHBIX CBsizel. ['ubpuan3arus. 1
7  |CBA3b. MeTop MoneKynsipHbIX opouTtaneid. KparHOCTh CBsi3u. 1
3 Pasgen 4. OcHOBBI TepMmoauHaMyyeCKue yCJI0BUA [JjIs1 CAaMOIIPOU3BOIBHOTO 1
TePMOJUHAMUKU (HHU3HKO- TIpOTeKaHHUs TPOLIeCCOB.
9  |XMMHYECKHX MPOLIeCCOB. TeruioBoit 3¢ deKT XUMUUECKON peakKivu. 1
10 |Pasgen 5. Pasgen 5. OcHoss! KuneTrka XuMHUUeCcKuxX peakivii. BerurcieHre KUHeTUUe CKUX ’
KUHETHUKU (PU3UKO- TapaMeTpoB peaxiifi v
11 |xuMuueckux cuctem. Kunetuka xumudeckux peakuuid. OmnipegesneHue ?
KUHeTUYeCKUX TlapaMeTPOB peaKIiuu
12 Pazpen 6. Pazgen 6. PaBHOBecHe B pacTBOpax: rH/ipoJiv3, MPOU3BeeHUE 2
XYMHUYeCKoe paBHOBeCHe.  |pacTBOPUMOCTU. Pa30Bbie paBHOBeCHS
13 lNanpBaHnueckuii aneMeHT. J/]C 3/1eKTPOXUMHUUECKOH LIeMH. 2
14 |Pa3pen 7. Pasgen 7. OnekTponus. [IpyuMeHeHre 3/1eKTPo/M3a 2
OneKTpoXUMHIYeCKHe PaBHOBecus B cucteMe mMeTasul - 31eKTponut. CTaHjapTHBIN
15 |HpOLECCHL 3JIEKTPO/JIHBIN U OKUC/IUTE/IbHO-BOCCTAHOBUTELHBIH 2
roTeH1asl. YpaBsHeHue HepHcra.
16 |Pa3gen 8. Paszen 8. Xumuyeckas KOppo3ust 1
17 |Koppo3uOHHBIE NPOLIECCHL. | DIeKTPOXUMHUECKas KOPPO3UsT 1
18 |Pasgen 9. Paszmen 9. KauecTBeHHbIN aHanu3 1
19 |AHanUTAYECKast XUMUSI. KonvuecTBeHHBIN aHaMNU3 1
Pazpen 10. Pa3gen 10.
20 |BbICOKOMOMEKY/SIPHBIE CgoticTBa MOIMMEPOB 2
coe/TMHEeHUsI.
21 Pazzien 11. Pazzen 11. CBoliCTBa KOJIJIOU/THBIX CUCTEM 2
JucrnepcHbie CUCTEMBI.
Bcero 3a 1 cemectp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne |Homep U HaMMeHOBaHHE Oo0nemMm,
e [T S ——— Copep)xaHue yueOHOro 3afaHus aCOB
1 BrimosiHeHuMe foMaliiHero 3azianvsi. CocTapiieHHe peakiiuii 3
? BrinosiHeHue fomaltiHero 3aZiaHus. KoimuecTBeHHbIe pacyeThl 10 3
Pazpgen 1. OcHOBHbIE XUMITHCCKHM peariiftaM v -
e —— INoaroroBka k Jla60paT0pH0Hu13a60Te OcCHOBHBI€ K/1aCChl 9
HeopraHuuecKux coeJuHeHu
4 CocraB/ieHue oTueTa 1o jaboparopHoii pabote "OCHOBHbBIE 3
KJIaCChl HeOpraHUUeCKUX CoeIuHeHnN"
5 |Pa3gen 2. CtpoeHue ITogroroska K nekuuu Msyyenue Bonpocos 1.m.2.1, 2.2 4
6 |aroma. CocraBneHue KOHCIEKTa 3
7 [MoxaroToBka K Jyiekuuu: V3yyeHre TeopeTHUeCKOro Marepuaria 1. 4
Pasen 3. Xumieckas . 3.1, 3.2, 3.3. CocraB/ieHre KOHCIIeKTa
CBSI3D. BerinosiHeHue foMalliHero 3aZiaHus: VisyueHue TeopeThyecKoro
8 Marepuana n. . 3.1, 3.2. PacueT napamMeTpoB MOJIEKYJT METOLaMU 3
BC u MO.
9 [ToproroBka K nekuuu: IlogroToBka K jieKLUsaM 10 Borpocam 4.1, 5
Pazpen 4. OcHOBBI 4.2,4.3,4.4
TePMOJNHAMHUKY (PU3UKO- |BhITNoIHEHKe JOMALIHEro 3aaHus: Pacuet Teriooro s¢ddekra
10 |[XMMHYEeCKHUX IPOLeCCOB. |peakumu. OnpeeneHre HarpaBAeHUsI CaMOIIPOU3BOIBHOTO 4
MpOTeKaHusl peakLun
1 Paspen 5. Pasgen 5. IToproroBka K nekuuu: 3yuenre BOrpocos IL.II. 5.1, 5.2 3
OCHOBBI KUHETUKH CocraBneHue KOHCIEKTa
12 (pHU3MKO-XUMUYECKUX HO,Z[FOT?BK& K nmaboparopHoii pabote "KHWHeTHKAa XUMHUECKUX )
CUCTEM. peakuii':
13 BeinosiHeHue fomalliHero 3aziaHusi: BeluvcieHre KUHeTHUYe CKUX 3
rapamMeTpoB peakuu
14 OdopmieHre oTueTa 10 j1abopatopHoli paboTe "KuHeTrka 3
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XUMHUUeCKHX peakiuii': Tloctpoerue rpadmKoB, BEIUHUC/IEHNE
ko3 durmenta BauT-Todda, sHeprun akTuBayy.
15 IToaroroBka K nekuusim no Borpocam 6.1, 6.2, 6.3, 6.4 4
Pazzien 6. Paszen 6. Beino/HeHYe joMallHero 3aanus: CocTap/eHye ypaBHeHuit
16 |XMMHUeCKOe paBHOBeCHE. |ruposu3a. PacueT KOHCTaHT paBHOBeCHs. PacueT paBHOBECHBIX 5
rnapamMeTpoB
17 Odopmiienre otueta 10 jabopaTtopHoii padbote "JnekTponu3s': 4
OnwucaHye HaOJTIOEHUH, COCTAB/IEHHE peaKIui
Pasnen 7. Pasgen 7. - - o
IToaroroBka K maboparopHoii pabote "Onekrpomu3': 3yueHue
18 |JnekTpoxumuyecKue 2
——— TeopeTUYecKoro marepvana . n. 7.1, 7.2 u 7.3
19 Brimonnenue gomMartiHero 3aganus: Beruncnenus SC 3
rajibBaHUUeCKOTO 37ieMeHTa. PellieHre 3a/jau 110 3/1IeKTPOJTU3Y
20 Brinonsenue goMartHero 3afanus " OIeKTpOXUMUYecKas 3
koppo3us". CocTaBieHUe peakLuit
21 |Paszen 8. Paszen 8. HO,Z[FOTOB'I'(H K J1abopaTopHOi pabore "DIeKTpOXHUMUYeCKast )
Koppo3us". M3yueHue TeopeTUueCcKoro Marepuasa 1. 1. 8.1 u 8.2
Koppo3roHHbIe nporieccsl. —
Odopmiienre oTuera 1o jabopaTopHoi paboTe
22 "JneKTpoxrMHUecKas koppo3us" OmnucaHue HabOTOeHNH, 3
COCTaB/IeHHe peakLuil
IToaroroBka K 1abopaTropHoii pabote "XuMuueckuii aHanus'.
23 3
Pa3zpen 9. Pasgen 9. N3yuenune Teopetnueckoro marepuana mn. . 9.1 n 9.2
24 AHanutuueckast XuMust.  |OgopmsieHre oTdeTa 110 1abopaTopHoii paboTe "XuMuueckuii 4
aHanu3" OnucaHue HabMIOAeHWH. PacueT KOHI|eHTpaI||i
25 |Paspen 10. Pasgen 10. TToarotoska K nekuuu: V3yuenue Borpocos m. m. 10.1, 10.2 4
BricokomosiexysisipHble
26 |coegunenms. CocraBneHue KOHCIEKTa 4
27 |Pasmen 11. Pazgen 11. [ToproroBka K nekuuu: M3yuyenue Bornpocos 1. 1. 11.1, 11.2 3
28  |[lucrepcHble CHCTEMBL. CocTasiieHre KOHCIIeKTa 4
Bcero 3a 1 cemecTp 93
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12(3|4 5 6|7 8 910 11 12 13 14 1516 17
Otu. no Otu. no Otu. o | OTu. no Otu. no Borp.
1 A3/A3|113 JIP AP//A3 JIP A3|P JIP JIP JIP A3|P JK3

‘YcioBHble 0003HAUCHUS:

TP — nuarHocThyeckasi pabora;

[3 — nomauiHee 3ajjaHue;
Ortu. o JIP — otuet 1o JIP;

Borip. Ok3 — BOMPOCHI K 9K3aMeHY.

Tekymuid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJIUTCS B [IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:
[IMarHoCTUYeCKasi pabora;
JOMallHee 3a/laHuE;
otuet 110 JIP;

BOIPOCHI K 5K3aMEHY.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B opMax:
JK3aMeH.

23934




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. BapynuH, A. II. Kucenés, [I. C. Macio6oeB. . OCHOBHBIE K/IacChl HEOPraHW4eCKUX COeAUHEeHUH.
CII6.: U3a-Bo BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2023, 46 3K3.
2. A. A. Bapynun, A. I1. Kucenés, 1. C. Macno6oeB. . OCHOBHBIE K/IaCChl HEOPraHUUeCKUX COeTUHEeHUH.
CII6.: Y3a-Bo BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2023, 3/1. pec.
3. A. A. BapyHnuH, B. H. JlebezeB, A. A. ®atrHa. . OCHOBHbBIE K/1aCChl HEOPTaHUUECKUX COeAUHEHUH.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2016, 371. pec.
4. A. A. BapynuH, B. H. JlebezeB, A. A. ®atuna. . OCHOBHBIE K/IaCChl HEOPraHMUYEeCKHUX COeJMHEeHHH.
CII6.FI'TY "BOEHMEX" um. /. @. YcTuHOBa, 2016, 187 3K3.
5. A. A. BapynuH, B. H. Jle6ezes, /1. C. Macno6oeB. . Koppo3us metaio. CI16.FT'TY "BOEHMEX" um.
M. ®. YcruHoBa, 2017, 551. pec.
6. A. A. BapynuH, B. H. Jlebezes, /1. C. Macno6oes. . Koppo3us metasios. CII6.BI'TY "BOEHMEX" um.
L. ®@. YctuHoBa, 2017, 71 3K3.
7. A. A. BapynuH, 1. C. Macno6oes. . TepmoprHamuueckre pacuétel. CI16.5I'TY "BOEHMEX" um. /1.
®. Yctunona, 2016, 166 3k3.
8. A. A. Bapynun, [I. C. Macno6oes. . TepmoguHamudeckue pacuétel. CI16.5T'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2016, 351. pec.
9. A. A. BapynuH, /1. C. Macnoboes, A. A. ®aruHa. . BeicokomoseKyisipHble coeauHenusi. CI16. BT TY
"BOEHMEX" um. JI. ®@. YctuHoBa, 2015, 1. pec.
10. A. A. BapynuH, [I. C. Macno6oeB, A. A. ®atuHa. . BeicokomonekysnsipHble coeuHenusi. CI16. BT TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2015, 163 3K3.
11. A. T1. Kucenés, A. A. KpaiieHnHHUKOB. . OcHoBEI 0611e#i xumuu. CI16.5I'TY "BOEHMEX" um. [1. @.
YcrtuHoBa, 2012, 31. pec.
12. A. TI. Kucenés, A. A. KpameHuHHUKOB. . OcHOBBI 0611eli xumun. CI16.5T'TY "BOEHMEX" um. 1. ®.
Ycrunora, 2012, 538 3k3.
13. A. II. Kucenés, A. A. KpaiieHuHHUKOB, A. A. ®atuna. . IloBepXHOCTHBIe B/IeHUS U JUCIIePCHbIe
cucremsbl. CI16.BT'TY "BOEHMEX" um. [I. @. YcturoBa, 2014, 371. pec.
14. A. II. Kucenés, A. A. KpalueHUHHUKOB, A. A. ®aTtuHa. . IIoBepXHOCTHBIe sIB/IeHUS U IUCTIePCHbIe
cuctremsl. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014, 56 3K3.
15. A. TI. Kucenés, A. A. ®atuHa, A. A. BapyauH. . MeTo/bl aHauTUueckoii xumuu. CI16. BT TY
"BOEHMEX" nm. []. ®@. YctHoBa, 2022, 26 3K3.
16. A. I1. Kucenés, A. A. ®atuna, A. A. BapyauH. . MeTtogps! aHammtiHueckor xumun. CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHosa, 2022, 351. pec.
17. A. T1. Kucenés, A. A. ®aruHa, A. A. BapyauH. . Crexvomerpuueckue pacuétel. CI16.6I'TY
"BOEHMEX" um. . ®. YctuHosa, 2017, 73 3Kk3.
18. A. TI. Kucenés, A. A. ®atuHa, A. A. BapyauH. . Crexuometpuueckue pacuétel. CIT6.BI'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2017, 31. pec.
19. A. TI. Kucenés, B. H. Jlebenes, A. A. ®artvHa. . KuHeTrika xumuueckux peakiyi. CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2016, 311. pec.
20. A. T1. Kucenég, B. H. JlebGenes, A. A. ®aruHa. . KuHetrka xumuueckux peakiuii. CI16. 5T TY
"BOEHMEX" um. I. ®. YctuHoBa, 2016, 174 3k3.
21. B. H. JlebezeB, A. A. ®atuHa. . AHanuTrueckast xumus. CI16.5I'TY "BOEHMEX" um. [I. ®. YcTHHORBS,
2014, 58 5K3.
22. B. H. Jlebenes, A. A. ®aruna. . AHamutuueckast xumus. CI16.BI'TY "BOEHMEX" um. [T. @. YcTUHOB],
2014, s51. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 31€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;



2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
Bubmuoteuno-n3zparensckuii neHTp BI'TY "BOEHMEX" um. I.®. YctiHOBa; — PyH/jaMeHTanbHast
6ubmioreka BI'TY «BOEHMEX» um. [].®. YcTuHOBa;

3. https://urait.ru/ — I'naBHas — O6pa3oBaresibHas riardopma FOpaliT. 11 By30B U CCY30B.;.

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonmHOoTeKcTOBast 3mekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCC/IeJ0BaHUH.

VHbopMaloHHbIe CITPaBOUHbIe CHCTEMBI:
1. Texakcrept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBu/ia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobctBenHol reHepati BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becrieueHue:
He TpeOyeTcsi.

5.6. Ml opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaronumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. JTaboparopHoe 06py0BaHue /Jis IPOBe/IeHHs1 paboT 10 OCHOBHBIM K/lacCaM HEOPraHUUe CKMX
COoe/IMHEeHUH, XUMHUUEeCKOW KWHETHKe Y PaBHOBECHSIM, /IEKTPOXUMUM.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
XUMUS

AnHoTanusa paboueii nporpaMMsl

Oucuunmmaa XUMWSI  sBnsieTcsi  JUCLMTUTAHOM —o0si3aTelbHOM YacTH 0Oyioka 1 miporpamMmbl
MOATOTOBKM TI0 HaripaBieHuto 11.05.01 Paduo3nekmpoHHble cucmembl U KOMNIEKChbl. JJUACIUTIIMHA
peamm3yeTcst Ha ¢akynbreTe O EcrectBenHoHayunbiii BI'TY "BOEHMEX" um. [1.®. YcruHora Kadeapoii O4
OU3NKA.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
OIIK-1 crocoOHOCTb TIPe/ICTABUTh a/IeKBaTHYI0 COBPEMEHHOMY YDOBHIO 3HAaHWN HAayyHYIO KapTUHY MHpa Ha
OCHOBe 3HaHUsI OCHOBHBIX IT0JIOKeHHH, 3aKOHOB M METOZIOB eCTeCTBeHHBIX HayK U MaTeMaTHKH.

Copep>kaHue AUCLIATIIMHBI OXBaThbIBaeT KPYT BOTIPOCOB, CBSI3aHHBIX C ()OPMUPOBAHUEM Y CTY/IEHTOB 3HaHUW B
obrmactu oOmield ¥ HeOpraHWUECKOM XUMHM; W3y4YeHHWeM OCHOBHBIX 3aKOHOB XHMWU, BO3MO)KHOCTEM
XUMUYECKON HayKUd U TeXHOJIOTHH.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e JOMalllHee 3a/]aHue;
e otuet 1o JIP;
¢ BOMPOCHI K 3K3aMEHY.

HpOMe)Ky'TOIIHaﬂ dTTecTalus ITPpOBOAUTCA B (1)0pMElXZ
¢ 5S5K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MIpeAyCMOTPeHbBI JIeK[MOHHBIe 3aHsTus (17 4.), maboparopHselii mpakThkyMm (34 4.), camocTosiTesibHast paboTa
cryzaenta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

XUMus

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHme paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pesn 1. OcHOBHBbIE MOHATHSS XUMHUH.

BrInonHeHue oMallHero 3a/jaHus.
CocraBneHue peakui

BrirosiHeHue oMalllHero 3aJaHusl.
KonmuecTBeHHBIE PaCUeThI 10 XMMHUE CKUM
peaxkusm

IToaroroBka K j1abopatopHoi pabore
"OCHOBHBIE K/1aCChl HEOPraHUYeCKUX
coeluHeHui"

CocrasseHre oTueTa 110 J1abOpaToOpHOA
pabote "OCHOBHBIE K/1aCChl HEOPTaHUYe CKHX
coeviHeHuHi"

A. A. BapynuH, B. H. JleGezeB, A. A. datuHa.

. OCHOBHBIE K/IaCChl HEOpraHUUeCKUX
coegunenuii: CI16.BI'TY "BOEHMEX" um.
. ®@. YcruHosa, 2016 (Bce)

A. II. Kucenés, A. A. KpallleHUHHUKOB. .
OcHoBsl 06111e# xumun: CIT6.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2012 (1)
A.TI. Kucenés, A. A. ®aruHa, A. A.
BapynuH. . CTexuoMmeTpruyeckye pacyéTsl:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHOBa, 2017 (BCe)

A.TI. Kucenés, A. A. ®atuHa, A. A.
BapynuH. . CTexuoMmeTpuyeckye pacuyéTs:
CII6.FT'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2017 (Bce)

A. II. Kucenés, A. A. KpallleHUHHUKOB. .
OcHoBsl 06111ei xumun: CIT0.BI'TY
"BOEHMEX" um. 1. ®. YcruHoBa, 2012 (1)

A. A. BapynuH, B. H. JleGezes, A. A. datuHa.

. OCHOBHBIE K/IaCChl HeOpraHUUeCKUX
coegunenuii: CI16.5I'TY "BOEHMEX" um.
. ®. YcrunHosa, 2016 (Bce)

A. A. bapynun, A. I1. Kucenés, [. C.
Macno6oeB. . OCHOBHBIE K/IaCChl
HeopraHuueckux coeauHenuii: CIT16.: M3a-Bo
BI'TY "BOEHMEX" um. 1. ®. YcTuHoBa,
2023 (Bce)

A. A. bapynuH, A. I1. Kucenés, [. C.
Macno6oeB. . OCHOBHbIE K/1aCChl
HeopraHuueckux coeaunenuii: CIT16.: M3a-Bo
BI'TY "BOEHMEX" um. 1. ®. YcTuHoBa,

2023 (Bce)

Wroro no pasgeny 1

11

Pa3zgen 2. CTpoeHue aroma.

IToproroBka K nexuyu V3yueHne BOIIPOCOB
nm2.1, 2.2

CocTaB/ieHUe KOHCIIeKTa

A.TI. Kucenés, A. A. KpalieHVHHHUKOB. .
OcHogsl 06111e# xumun: CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YcruHora, 2012 (2)
A.TI. Kucenés, A. A. KpalieHUHHHKOB. .
OcHogbl 06111eli xumuu: CI16.BT'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2012 (2)

13
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Wroro no pasgeny 2 7
Paspen 3. Xumnueckasi CBfi3b.
IMogroroBka K Jiekuyu: M3yueHn
TE%IE)G?I‘ISHE(?KOF}(I)EMI;TEPH&?IB; 1(1?. I'I.e 3.1, 3.2, 3.3. A. IL Kucenes, A. A. KpallleHHHHUKOB. . 4
CoCTaBNeHNE KOHCIEKTA T OcHoBsl 06111ei xumun: CIT0.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2012 (3,4)
Beino/nHenye joMallHero sajlanus: Visyuenue | A 1 guc enés, A. A. KpallleHUHHUKOB. .
TeopeTUYecKoro Marepuana m. m. 3.1, 3.2. OcHoBbI 061wt xumum: CI16.5TTY 3
Pacuet napameTpoB mMosiekyn Metogamu BC u "BOEHMEX" um. [I. ®. Yerunosa, 2012 (3,4)
MO.
Wroro 1o pazgeny 3 7
Pa3pen 4. OCHOBBI TePMOANHAMHKY (PM3UKO-XUMHUECKHX MPOLECCOB.
A.TI. Kucenég, A. A. KpallleHUHHUKOB. .
IMogroroBka K yiekuyu: IToAroToBKa K \ OcroBbl '(?6LLIEI/I xummu: CII6.BI'TY
JIeKLIUsIM 110 Boripocam 4.1, 4.2, 4.3, 4.4 BOEHMEX" um. [I. . Ycrunosa, 2012 (5) >
A. A. BapynuH, [I. C. Macnoboes. .
TepmognHamuueckue pacuétsl: CI16.BI'TY
"BOEHMEX" um. 1. ®. YcTuHOBa, 2016
(BCe)
Brimonnenue gomMaiiHero 3aganus: Pacuer A. A. bapyrun, 1. C. l\ilacn060e3. :
TeryioBoro 3¢ dexra peakiyu. OnpezeneHue TEPMOAHHaMerCKHe pacuérer: CII6.BI'TY
HarpaB/ieHUsi CaMOTIPOU3BOJILHOTO BOEHMEX" nm. (}'i’e()b' Yerunoga, 2016 4
HPOTERATHA peartiit A. TI. Kucenés, A. A. KpalieHUHHHUKOB. .
OcHoBsl 06111e# xumun: CIT0.BI'TY
"BOEHMEX" um. [I. ®. Yctunora, 2012 (5)
Wroro no paspgeny 4 9
Pazpen 5. Pa3aen 5. OCHOBBI KHHETHKH (DU3UKO-XUMHUECKHX CHCTEM.
HO,II[FOTOBKa K JIEKL[AU: I/IqueHy]e BOIIPOCOB A. II. Kucenés, B. H. HE6EA6B, A. A. ®aTtuHa. 3
n.m. 5.1, 5.2 CocrapjieHHe KOHCIIEKTa . KuneTrka XMMU4eCKUX peakiuii:

” CII6.FI'TY "BOEHMEX" um. 1. ®.

IMToaroToBKa K 1ab0paTopHOi pa6U0Te YVerunosa, 2016 (Bce) 5
KUHETHKA XMMHIeCKHX PeaKLMii" A.TI. Kucenés, B. H. Jle6eznes, A. A. ®aTtuHa.
BrinosiHeHue foMalliHero 3aZ,aHus: . KuneTtuka XuMyuecKrx peakLyii:
BbrunciieHve KMHeTHYeCKUX [1apaMeTpOB CII6.BI'TY "BOEHMEX" um. [I. ®. 3
peakuuu YctuHOBa, 2016 (BCe)
N A. TI. Kucenés, A. A. KpalieHVHHHKOB. .

OdopmiieHne oTuerta 1o J1abopaTopHOH OcHoBbI o61mieii xumum: CIT6.BI'TY
pabore "KvHeTHKa XUMWUECKUX PeaKIvi'": "BOEHMEX" um. J]. ®. Ycrurosa, 2012 (6)
TTocrpoenue rpadukoB, BbIYMC/IEHME A.TI. Kucenés, A. A. KpalleHUHHHUKOB. . 3
koa(urpenta Bant-Todda, sHepruu OcHoBbI 06wIeli xumun: CI16.5TTY
aKTUBAIWH. "BOEHMEX" um. []. ®. Ycrunosa, 2012 (6)

Wroro no pasgeny 5 11

Pazpen 6. Pa3pen 6. XuMuueckoe paBHOBecHe.

IToaroToBka K jeKLuam 1o sorpocam 6.1, 6.2,| A, T1. Kucenés, A. A. KpalleHUHHHKOB. . 4
6.3,6.4 OcHogel o6111e#i xumuu: CIT6.BTTY
BroIrmo/iHeHUe JOoMalllHero 3a/laHu: "BOEHMEX" um. ,D; D, yCTI/IHOBa, 2012 (7)
Cocras/ieHre ypaBHeHHi rupomsa. Pacuer A. II. Kucenés, A. A. KpaleHUHHUKOB. . 5
KOHCTAaHT paBHOBeCHs. PacueT paBHOBECHBIX OcHoBb! 061meit xumun: CIT6.BI'TY
rapaMeTpoB "BOEHMEX" um. []. ®. Yctunosa, 2012 (7)

Urtoro no pasgeny 6 9

Paszgen 7. Pa3pen 7. DieKTpOXUMHAYECKHe IIPOLeCCHhI.

OdopmieHne otuera 1o JabopaTopHOH
pabore "DnekTposu3": OnucaHue ) 4
Hab/IIOJeHHil, COCTaB/eHHe peakLuil A. TI. Kucenés, AU A. KpaleHUHHUKOB. .

- OcHogbl 061m1edt xumuu: CIT16.BT'TY
IMToaroToBka K 1abopatopHoOi paboTe "BOEHMEX" . [T ®. Yernosa, 2012 (8)
"DnekTpoaus": VI3yueHue TeopeTrueCKOro AL Kucenés A A if(paLHEHHH;{HKOB. ‘ 2
marepuana . 1. 7.1, 7.2 u 7.3 Ochogtl 061medt xumun: CIT16.BT'TY
BrinonHenue AOMalllHero 3a/iaHus: "BOEHMEX" M. ,Z[ . yCTI/IHOBa, 2012 (8)
Brruncnenns 3 C ranbBaHNYe CKOTO 3
3/1ieMeHTa. PellieHue 3a/iau M0 3/1eKTPOIU3Y
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Wrtoro no paspeny 7 9
Paspen 8. Pa3zgen 8. Koppo3noHHbIe IpoLecchIl.
A. A. BapynuH, B. H. Jlebeges, [. C.
BeinosiHeHue foMalliHero 3aZ,aHust :
Y ———— Macno6oeB'.' . Koppo3sus '1\'/IeTaJIJ'IOB. 3
Cocrasnene peaxiypii CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2017 (Bce)
A. II. Kucenés, A. A. KpallleHUHHUKOB. .
[logroroeka K naboparopHoi pabore OcHogbl 06111e#i xumuu: CI16.BT'TY
"DneKTpoxuMuyeckas kopposua”. syuenre | "BOEHMEX" uM. 1. ®. YeruHoga, 2012 (9) 2
TeopeTU4eCcKoro marepuasna 1. m. 8.1 u 8.2 A. TI. Kucenés, A. A. KpallleHUHHHUKOB. .
OcHoBsl 061116t xumuu: CIT0.BI'TY
Odopmienre oTueta 110 1a00pPaTOPHOIA "BOEHMEX" nm. [I. ®. YcruHosa, 2012 (9)
paboTe "DeKTpOXMMHYeCKast KOppo3us' A. A. Bapynun, B. H. JleGeges, [I. C.
OrnricaHue HaOIO[leHKH, COCTaB/IeHre Macrno6oes. . Kopposus MeTa/uios: 3
peaxwii CII6.FT'TY "BOEHMEX" um. /1. ®.
YctuHOoBa, 2017 (BCe)
Wrtoro no pasgeny 8 8
Paszpen 9. Pa3zgen 9. AHammTHUeCcKas XMMMS.
A.TI. Kucenés, A. A. ®aruHa, A. A.
bapynuH. . MeTofibl aHaIMTUYe CKOW XUMUU:
N o CII6.BI'TY "BOEHMEX" um. [I. @.
OATOTOBKA K 1abopaTopHOii pabore
"Xumuueckuii aHamm3". V3yueHne Ycrurosa, 2022 (sce) 3
TeopeThueCcKoro Marepvana n. n. 9.1 u 9.2 B. H. JleGepes, A. A. damxa. .
Ananmutnueckas xumust: CI16.BT'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2014
(BCe)
B. H. Jle6enes, A. A. ®aTtuHa. .
Ananutnueckas xumust: CI16.BI'TY
. "BOEHMEX" um. [I. ®. YctuHoBa, 2014
Odopmiienne oTueTa 1o 1abopaTopHOM (Bce)
pabore XI/II‘\J/[I/IIIGCKI/II/I aHanm3 OHI/IUCFAHI/IE A. TL. Kucenés, A. A. aruta, A. A. 4
HabmoeHnid. PacueT KOHIIEHTpaIHi . .
bapyHnuH. . MeTozb! aHa/muTHYe CKOM XUMUU:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2022 (Bce)
Wrtoro mno pa3zeny 9 7
Pazpen 10. Pa3gen 10. BoicokomosieKy/1IpHbIe COeAHEHUS].
A. A. BapynuH, /1. C. Macnoboes, A. A.
n U ®aruHa. . BeICOKOMOJIEKY/ISIDHBIE
OATOTOBKA K JIEKLIMH. ¥I3yHEHHE BOMPOCOB | (o nyiperms: CII6.BI'TY "BOEHMEX" um. 4
n.n. 10.1,10.2 . ®. YcruHoga, 2015 (Bce)
A. A. BapynuH, /1. C. Macno6oes, A. A.
®atuHa. . BeICOKOMOJIEeKy/IIpHbIe
CocTaB/ieHUe KOHCIIeKTa COeIMHEeHMs: CII6.BI'TY "BOEHMEX" um. 4
. ®@. YcruHoga, 2015 (Bce)
Wroro no pasgeny 10 8
Pazpen 11. Pa3zpen 11. lucniepcHble CUCTEMBI.
A.II. Kucenés, A. A. KpallleHUHHUKOB, A. A.
®aruHa. . [ToBepXHOCTHbIE SIBJIEHUS U
IToAroToBKa K TeKLyu: Vi3yueHre BOIPOCOB AucnepcHble cucremsr: CI16.BI'TY 3
mom 11.1, 11.2 "BOEHMEX" um. II. ®. YctuHoga, 2014
(BCe)
A.TI. Kucenés, A. A. KpalieHUHHHUKOB, A. A.
@aruHa. . [IoBepXHOCTHbIE SIBJIEHUS U
mucnepcHble cuctembl: CI16.BT'TY
CocrapnieHre KOHCTIeKTa "BOEHMEX" um. [I. ®. YctuHOBa, 2014 4
(Bce)
Wroro no pasgeny 11 7
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
XUMUs1

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e OMalllHee 3a/laHue;

e otueT 1o JIP;

e BOIPOCHI K 3K3aMeHY;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

JomaiHee 3aiaHue

IomariiHue 3a/jaHust PeJICTaBIA0T cOO0M 3a/jauv TI0 TeMaM Kypca.
PemieHust OMaIlHUX 3a/JaHUN TIPE/ICTAB/SIOTCS B PYKOITMCHOM opme. Kaxkzoe momaliiHee 3a/iaHye COIEP>KUAT
oT 2 710 5 3ajau.
[omaiiHue 3aiaHust OLIeHUBAIOTCS 110 CUCTEMe «3aUTeHO» WU «He 3aUTeHO»
[TpaBubHOe pellieHre BCeX 3a/jau yA0CTauBaeTCsl OLIeHKU «3auTeHO»
IomariHee 3ajjaHue JOKHO OBITH JOPaOOTAHO MPY HEMPABUJILHOM PellleHUH XOTs Obl OIHOM 3a/1auul Un
HeOpe)KHOM BBITIOJTHEHHUH 33/1aHVS.

Otuer o JIP

OtueT 1o 1abopaTopHO#i paboTe MpeCTaB/IsIeTCsl B PyKOIIMCHOM WM TIeYaTHOM BHjle B hopmare,
MpelyCMOTPEHHOM I111a0/I0HOM OTYeTa 1o JlabopaTopHOM paboTe. 3alUTa OTUeTa TPOXOAUT B hopMe foKIaza
CTYZIEHTa TI0 BBITIOJTHEHHOM paboTe U OTBETOB Ha BOIPOCHI MPEMNo/iaBaTeis.
B cnyuae ecyii ohopmiieHre OTUeTa U TIOBeZIeHHe CTyAeHTa BO BpeMsl 3all[UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUSM, CTYIEHT I10/TyUaeT MaKCUMAa/IbHOE OL[EHKY «3auTeHO».
OTueT He MOXXET OBbITh TIPUHAT M TOJJIEXKHUT A0PabOTKe B CIyUae:

- HeOPEe)KHOTO BBHITTOJTHEHNS],

- OTCYTCTBUSI HEOOXOAMMOTO rpadyeCcKoro Marepuara,

- HM3KOTO KauecTBa rpa¢uueckoro Marepuana (HeBepHbI BIOOp MaciTaba uepTeskeld, OTCYTCTBHE YKa3aHUsI
e/IMHUL] U3MepeHHs Ha rpadrKax),

- HeBepHO HalMCaHHbIX peakluy, OTCYTCTBUsI OMTMCAHUS HaOMIOeHNH,

- OTCYTCTBUSI HEOOXOIMMBIX Pa3/lenoB,

- HEKOPPEKTHOHM 00paboTKY pe3y/bTaToB U3MepeHUH

Bonpocsl K 3k3aMeHy
Bormpoce! K 3k3ameHy BbLIOKeHbI B Y MK Kypca.

JK3aMeH

OK3aMeH MPOBOAUTCS B YCTHOUM hopMe 1o OueTaM Wiv BOMIPOCaM, BBIZIAHHBIM TIPETo/aBaTe/IeM.
CTyneHT J0/DKeH TIOATOTOBUTh, TO/b3YsICh KOHCIIEKTOM, COCTaB/IeHHOM T10 MaTepuajiaM Kypca, OTBeT Ha JiBa
BOIPOCa, IIPe/IJIOKEHHBIX B Ouere.
Or11eHKa «OTJIMUHO» CTABUTCS, €CJ/TH OTBET TIOTHBIN U TIPaBU/IBHBIN Ha OCHOBAHWHY M3YUeHHBIX TEOPHH B paMKax
MporpaMmsl Kypca. Marepuai H3/oKeH B oripefie/IeHHOM JIOrMueCcKou rocaefoBareibHOCTU. [1pu oTBeTe Ha
JIOTIOJTHUTeJIbHBIe BOIIPOCHI CTYAEHT M0Ka3asl 3HaHHWe OCHOBHBIX MOHSITUM, 3aKOHOB XUMUH, 3HAHUS O
TepUoANUeCcKOi CCTeMe 3/1eMeHTOB, TOHUMaHKe TePMOJAUHAMUKYU YU KUHETUKU XUMUUeCKUX peaKLUi.
Ol1]eHKa «X0pOIII0» CTaBUThCS, eC/IA OTBET TTOJTHBIN 1 TTPaBW/IbHBIN Ha OCHOBAaHUU U3YUeHHBIX TeOpuid, Ipu
3TOM JIOMYIEHBI HECYIIle CTBEHHbIE OIIMOKH, CIIPAB/IeHHbIE TI0C/Ie HABOAIIMX BOIPOCOB Iperno/aearesis. I1pu
OTBETe Ha /IOTIO/THUTE/IbHBIE BOTIPOCKHI CTYAEHT IeMOHCTPUPYET MOHMMAaHHe OCHOBHOTO COZIEPKaHUsSI yueOHOro
Matepuasa. CTyaeHT CBOOOIHO OPUEHTUPYETCS B MaTepuasie, U3/IKeHHOM B KOHCITEKTe.
Or1eHKa «y/I0B/IETBOPUTE/ILHO» BBICTABJISIETCS], €C/TA CTYAEeHT 0OHAPY>KHUBAeT 3HaHHE U MOHUMaHVe MaTepuaa
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KypcCa, HO M3/1araeT MaTeprasl HeTIOHO U JIOTTYCKAeT CyIleCTBeHHbIe OIUOKY B (POPMYTUPOBKE XUMUUECKHX
3aKOHOB ¥ TIOHATHH. OTBET Ha /IOTIOTHUATE/IbHBIE BOTIPOCKHI BHI3bIBAET ¥ 9K3aMeHyeMOT0 3aTpyAHeHUs Win
COZIePKUT OLIMOKH, KOTOPbIe OH MOYKET UCIIPAaBUTh TI0C/Ie HABOJSILMX BOIIPOCOB.

OteHKa «Hey/I0B/IeTBOPUTEIbHO» BLICTABJISIETCS, €CJTH TIPY OTBeTe 0OHapykKeHO HellOHUMaHue OCHOBHOTO
cofiepKaHusi yueOHOTo MaTepyasa Wil JOMYIIeHbl CyIleCTBeHHbIe OIUOKY, KOTOPbIe YUall[uiics He MOYKET
WCTIPaBUTh TIPU HAaBO/SIIMX BOMPOCAX TpPeTiofiaBaTe’is.

IMpumeuanue. CyliieCTBeHHbBIE OIIUOKY CBSI3aHBI C HEIOCTAaTOUHOM ITyOWHOMN M 0CO3HAaHHOCTBIO OTBETA
(HarpuMep, CTy[eHT HeTlpaBHU/ILHO YKa3ajl OCHOBHBIE TIPU3HAKU TIOHSATHH, SB/IeHNH, XapaKTepHbIe CBOWCTBA
BellleCTB, HEMPaBU/IbHO C(OPMY/IMPOBAJ 3aKOH W/IM He CMOT TIPUMEHUTh TeopeThyecKre 3HaHUs JJisi
00BbsICHeHUs Y TIpeJjcKa3aHusl sIBJIeHUH, YCTaHOBJIEHWH TTPUYUHHO-CJIe/ICTBeHHBIX CBsi3eH, CpPaBHEHHS U
KJlacCU(UKALIUK SBIEHUH U T. 11.). HecylllecTBeHHbIe OIIMOKM OTIpe/ie/ITFOTCs HelO/THOTOM OTBeTa (HarpuMep,
yTyliljeHre W3 BHfia KaKoro-inb0 HexapaKTepHOro ()akTa MpH OMMCAHWH BellleCTBa, rpoiecca). K HUM MoXHO
OTHECTH OTOBODPKH, OTMCKH, [IOMyIIeHHbIe TI0 HeBHUMATeTbHOCTH (HarlpuMep, B YPaBHEHUH PeaKIMU B TIOJTHOM
HMOHHOM BU/Ie ZIOTyIIleHa OfIHA OIMOKa B 0003HAYEHUU 3apsA/ia UOHA).
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Homarnee
1 1 |Pa3pen 1. OcHOBHBIE MOHATHS XUMHH. 19 8 0 8 11 10 3a/1AHHE,
Otuert 1o
JIP
Bornpocst
1 1 |Pa3pen 2. CTpoeHue aToma. 11 4 2 2 7 10 K
9K3aMeHy
1 | 1 |Pasgen 3. Xumuueckas cBsizb. 1 4|2 2 7 10 |fovaumee
3alaHue
1 1 Paspen 4. OcHOBBI TepMOJMHAMUKH 13 4 9 9 9 10 Homarnee
(pU3UKO-XUMHUUYECKHX MPOIIECCOB. 3alaHue
Homarnee
1 1 Pa3pen 5. Pazgen 5. OCHOBBI KHHEeTUKH 17 6 9 4 1 10 3ajlaHue,
(pu3NKO-XUMHYECKHUX CHCTEeM. OTuer 1o
JIP
1 1 Pa3pen 6. Pazgen 6. Xumuueckoe 13 4 7 7 9 10 Homarnee
paBHOBecHe. 3alaHue
Homarnee
1 1 Pa3pen 7. Pazgen 7. 15 6 0 6 9 10 3aJlaHue,
JJIEKTPOXMMHYEeCKHe MPOLecChl. OTuer 1o
JIP
Homarnee
1 1 Pazpgen 8. Pa3pen 8. Koppo3uoHHsle 1 3 1 2 8 10 3a/laHue,
NpOoLeCChI. Ortuer 1o
JIP
1 1 Pa3pen 9. Pa3gen 9. AHanuTuueckasi 1 4 2 7 - 5 Otuet 1o
XUMMSL. JIP
Borpocsl
1 1 Pa3zgen 10. Pa3gen 10. 1 4 9 7 8 10 X
BrbicokoMoJieKy/IsIpHbIe COeJUHeHM .
9K3aMeHy
Borpocst
1 1 Pa3pen 11. Pa3gen 11. /IlucniepcHsbie 1 4 2 2 7 5 K
CHUCTEeMBl.
9K3aMeHy
Bcero 3a 1 cemecTp 144 | 51 | 17 34 93 100
Bcero no auciuminge 144 | 51 | 17 34 93 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5
Ne 6

Ne 7
Ne 8
Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Bonpocbl omkpbimozo muna:

CriocoObl BhIpaXKeHUsST KOHI[EHTPAI[UH BEIIleCTBa: MacCOBast IO U MOJISIpHast
KOHLIeHTpaLusl.

[Iatite onpe/iesieHre TIOHATHIO — AMOMHAS! 31eKMpOoHHAs opbumasnb. CKOTBKO
3JIEKTPOHOB MOXKET HAXOJUTbCS Ha OfIHOW opOuTamm?

UT0 Takoe 0CHOBHOE COCTOssHUE aroma? Kakue 3HaueHUs] KBAHTOBBIX YUCEJT Y JIeKTPOHA
aToMma BOZ0OpPO/ia B OCHOBHOM COCTOSIHUU?

Kakoe Kon1uecTBO X/I0pUCTOrO BOAOPOJA B rpaMMax COAEPKUTCS B 2 1 pacTBOpa
consiHOM KucoThl KoHeHTpaimu C(HCI) = 0,1 mons/a (0,1 M)?

IMoHsiTHE TepMOZMHAMUYECKOTO Mporiecca. ObpaTuMblie U HeoOpaTHMbIe MPOIIECCHI.
Yro Takoe CcTaHAApTHas TerjoTa 06pa3oBaHus BellecTBa? Kakue 3HAUeHUsI TapaMeTpOB
COCTOSIHUSI CUCTEeMbI TIPUHSATHI B KaUueCTBe CTaHAAPTHBIX: JaBjaeHue P, Temneparypa t,
KOJTMYeCTBO MOJIb N?

[TonsiTHEe — NOPSIAOK XUMUYeCKOM peakuu. [1opsioK CI0XKHOM U IPOCTOM peakLuu.
[NoHsATHE 371€KTPONMUTHYECKON Arcconaliui. KoHCTaHTa U cTeTieHb JUCCOIMALINN.
Kopposust metannos. Knaccudukariust o MexaHu3My MpoTeKaHusl.

[TonsiTve - BOJOPOIHBIN MOKa3aTesb. 3HaUeHUsI BOAOPOAHOIO ToKa3aTesi a KUCJIOMH,
111eJIOUHOU U HEUTPa/IbHOU cpefie.

Bonpocbl 3aKkpbimo2o muna:

MarHutHoe KBaHTOBO€ UMCJ/I0 MOXKeT ITPUHUMATh 3HAUeHHS:

o £1/2
o 1,2,34..+%
. 0,1,2..(n-1)
o 1.-1,0,1...]

OnekTpoHHasi popMy/ia BHEIIIHeTo SHepreTHYeCckoro ypoBHs 3s23p1 COOTBETCTBYeT
aToMy 37eMeHTa:

e Br
e Al
e Ar
e Si

BanenTtHbie 3JIEKTPOHBI 6epI/I]UII/IH PacIio/I0’KeHbI Ha

¢ s-opbuTamu
e p- opburtamu
e d- opbutanu
e f- opburamm

PacronoxuTe aTOMbI TI0 YOBIBAHHUIO 3/IEKTPOOTPHILIATEILHOCTH (B rpade OTBETOB
1,2,3,4)

e Na
e F
e Ca
e O

CornacHo Metogy BC eauHuuHasi XMMUYecKasi CBsi3b 00pa3yeTcst

e 0011[e#i 1apoii 37IeKTPOHOB C OJUHAKOBBIMU CITHHAMM

e 9JIeKTPOHAMM Ha CBSI3bIBAIOILMX MOJIEKY/ISIPHBIX OpOUTASX

¢ 00r11eii Mapoii 371IeKTPOHOB C MTPOTHUBOIIOIOKHBIMHU CITMHAMU
¢ JIeKTPOHAMM Ha Pa3pBIXJISIOIIMX MOJIEKY/ISIPHBIX OpOUTASX

®opMyrna BelleCcTBa C MOHHOW KPUCTa/UTMUeCKOU peleTKOM:

e H2S
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e HBr
e (Cs20
e NH3

Ne 7 ITpu HemocpeCTBEHHOM KOHTaKTe 1UHKa U cepedpa B BogHoM pactope HCI GyzeT
BBI/IEJISITHCS:

L[UHK
cepebpo
BOZIOPO],
XJI0p

Ne 8 OHTpONMA peakly peasn3yeMol B 3aMKHYTOM CHUCTeMe:
H2CO3 = H20+CO2

¢ yBenuuuBaercs (ArS>0)
¢ yMeHblIaeTcs (ArS<0)

o He usmensieTcs (ArS=0)

¢ HeBO3MOXXHO OIpeJe/UTh

Ne 9 Atom yreposia uMeeT sp3-THOPUIU3AIIUI0 B KPUCTA/IAX:

rpadut
KapOuH
rpaden
anmMas

Ne 10 Bopopoaneiii nokasarens pactBopa kuciotsl HCI (a=1) koHuenTparmu C=0,001 mosb/n
paBeH:

e pH=3
e pH=0,1
e pH=1
e pH=2
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