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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.06 Xumust oTHOCUTCS K 00s13aTesIbHOM yacTi 006pa30oBaTeIbHOM TIPOrPaMMBl.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€ HHAUKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHI{M U Mo AMCLHMILIMHE KOHTPOJIs MPOMEe)XKyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanuu
VHAWKATOpa)
IIK-2: CnocobeH N/ IIK-2: lemoHcmpayus HiIIK-2: KonmponbHas
npumeHsmb cnocobHoCmu npumeHsImb Ymeem onpedensimb cocmas paboma 3quém:
npoeccuoHanbHble | nnodeccuonanshble 3HaHUA U |70pa U 31eKMpoHHO 060A0UKU 3adauu
3HAHUA U yMeHus,
YMeHUS, nosnyueHHble npu amoma, npou3eooumb
nosyueHHble npu
0C80eHUU NPOGUABHBIX MO0enuposaHue XumMuuecKux
oceoeHuU
NPOGUABHBIX OuCYUNAUH, 8 HaQy4HO- yacmuy, eecmu pacuem XuUMUKo-
uccnedosamenbckol MexHOo/M02UHeCKUX NPoyeccos om
oucyunauH, 0 poy
8 HayuHO- desimesibHOCMU, Npu ONUCAHUSL XUMUYECKUX
uccnedogamenbckoll | peanusayuu HAyuHO- npegpauwjeHuli 8 sude ypasHeHutl
desimenbHOCU, NPU | yccnedosamenbcKux, HaQyyHO-  |OKUCAUMEAbHO-
peanusayutt HaQydHO= | ypyogayuoHHBIX U 80CCMAHOBUMENbHbIX U
uccnedo8amenbCKux, .
NpakmuyuecKux npoeKmos UOHOOOMeHHbIX peakyuii u
HAy4Ho- .
pacuem KoHyeHmpayuii u
UHHOBAYUOHHBIX U
npaKmuueckux KucaomHocmu cpeodbl 00
npoekmos aHaau3a mepmMoOUHaMuKu u
KuHemuKu npoyecca
3. CTpyKTypa U cojep>kaHHe AUCIUILIAHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
oyHas
O0uyasi TpPy/10eMKOCTB, 3.€. 2
Yacos 1o yue0HOMY IIaHy 72
B TOM UucCIie
ay/JUTOpHbIe 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHA JIEKIJMOHHOI'0 THIIA 32
- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe padoThbi) 32
- KCP 1
caMocTosATe/bHasA padoTa 7
IIpomexxyTouHas arrecTanys 0
3auéTt




3.2. CozepkaHWe NUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKa3aHueM OMEeO0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacoe u 8uobl yuebHbIx 3aHamull)

HauMeHoBaHUe paszienoB U TeM JUCLUILIMHBI Bcero B TOM 4HC/Ie
Yacel
( ) KonrakrHas pabora (paboTa BO
B3aMMO/IeiICTBUY ¢ Iperno/iaBaTesieM),
Yackl U3 HUX
3aHATHS CamocrosTe/npHas
CEeMHHApPCKOro paGora
3aHATUA THUIa o6yuarowyerocs,
JIEKLIMOHHOTO | (pakTHueckue | Bcero qacel
TUMa 3aHsATHsA/1abopa
TOpHbIe
PaboThI), Uacel

b $ b ¢ b

0 0 0 0 s}
Tema 1. MecTo XuMUM B CCTeMe eCTeCTBEHHbBIX HayK 7 4 2 6 1
Tema 2. OCHOBBI CTPOEHUs BelljecTBa 18 8 8 16 2
Tema 3. OCHOBBI (PU3MYECKON XUMUN 18 8 8 16 2
Tema 4. OCHOBBI HeOpPraHUYeCKOM XUMUU 17 8 8 16 1
Tema 5. OCHOBBI OpraHH4ecKol XMMHUU 11 4 6 10 1
ATTectarust 0
KCP 1 1
Wroro 72 32 32 65 7

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Tema 1. MecTO XMMHH B CUCTEME eCTeCTBEHHBIX HayK

Xumust Kak HayKa. OTinurst Xumuu oT pusuku. OcHOBHbIe MOHATUSL. ©0OpMyJIbl BELL|eCTB U ypaBHEHUS
peakuuii. OCHOBHBIE pacueTHbIe GOpMYyJibl (KOJTMUECTBO BellleCTBa, MOJISIpHAsi Macca, COCTaB CMecel 1

PaCTBOPOB, PacueThl 110 YPaBHEHHWIO PeakIvn).

Tema 2. OCHOBBI CTPOEHUS BEILleCTBa

O/eKTPOHHOe CTPOeHHe aTOMOB. XUMHUYecKasi CBsI3b ¥ TeOMeTpHsI MOJIeKYJI. DjleMeHTbl KBAHTOBOM XUMUHU.
OneKTpoOTpULIaTe/IbHOCTh. Buzibl XuMuueckoi cBsi3u. CTereHb okUcaeHHUs. CTeneHb MIOHHOCTH CBA3U. MeTog,

BaJIeHTHBIX CBsizel U MeTo/1 ['Wiecnu [ijist TIOCTPOeHUs CTPYKTYP MoJieKys1. [lapaMeTpbl XUMUUeCKOU CBS3U:
MOPAJ0K, KPaTHOCTb, SHeprus. OCHOBHBIE BU/IbI MEXXMOEKY/ISIPHBIX B3auMo/ielcTBUN. KoopAnHaLMOHHbIe

coeauHeHus. KoopavHaloHHas Teopusi BepHepa. [leHTaHTHOCTb. Xe/laTHble KOMITIeKChl. Teopust
KPUCTa/I/IMYecKoro 1oisi. OKpacka KOMILJIEKCOB U MX MarHUTHbIE CBOMCTBA.

Tema 3. OcHOBBI HU3HUUECKON XUMUU

Xumuueckue peakiuu. Knaccudukaiyss XMMUUecKux peakijuii. CTexuoMeTpusi. AKTUBAL[MOHHbBIN bapbep.

TepmovHaMyKa ¥ KWHETHKA XUMUUeCKUX peakiuii. CocTosiHre paBHOBecHs ¥ nipuHiuil Jle [TlaTenbe.

MexaHn3M peakLy. 3aKOH JeHCTBYIOIUX MacC. D/IeKTPOIUTUYecKast Jucconyanus. IlokasaTesb KHC/IOTHOCTH

cpeabl. Kuciotel v ocHoBaHMs 110 AppeHuycy. Bydepasie pactBopbl. ['naponn3. OKUCTUTeNBHO-

BOCCTaHOBUTeNbHBIE TpoLiecchl. [Toaxoap! K 3anvcy ypaBHeHni OBP: MeToz 3/1eKTPOHHO-MOHHOTO OanaHca,
MeTOZ, TIoTypeakLuil. ['anbBaHrueCcKre 3/1eMeHThl. DJIeKTPOJIHU3.

Tewma 4. OCHOBBI HEOPraHUYeCKOH XUMUU

IMepuoguueckast cucrema [I.M1. MeHzienieeBa Kak OCHOBA CTPYKTYPbI ¥ CUCTEMbI HEOPTaHUYeCKOH XUMUH.




Knaccuduxkaiusi HeopraHuueckux BelljeCTB. MeTo/IbI ITOTyueHUsT U CBOMCTBA OCHOBHBIX K/IaCCOB MPOCTHIX
HeopraHW4yecKUXx BellecTB (MeTaslibl, HeMeTasuibl). MeTo/IbI Mo/TyueHusT U CBOMCTBa OCHOBHBIX KIaCCOB
CJI0)KHBIX HEOPraHUUeCKUX BelleCTB (OKCU/IbI, KUCIOThI, TUAPOKCH/bI, COJIN).

Tewma 5. OCHOBBI OpraHA4YeCcKOW XUMHHU

OcCHOBBI OpraHuuecKoi xuMuu. Yriaepoz. I'nbpugusanus. CTpyKTypHble popMysibl. D1eKTPOHHbIe 3((heKThI B
OpraHMuecKUX MoJieKyJiaX. YTJIeBOZOPO/bI (a/KaHbl, alKeHbl, alKaZleHbl, a/IKUHbI, apeHbl). OpraHuueckue
COeIMHEHUSI C TeTepoaToMaMu (anbJeruibl, KeTOHBI, 3HUPHI, CIIUPTHI, KUCJIOThI, aMUAHBI).
[MomdyHKIMOHAIBHbIE TPUPOAHBIE COeiHEHNUs (YT/1eBO/bl, aMUHOKUC/IOThI, )KUPHI).

4. YueGHO-MeTO/jUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarommuXxcs

CamocrosTenbHasi paboTa o0ydarou[uXcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [IJI1 TeKyIllero KOHTPOJ/sSi U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIAILIMHBI
MPUBEIeHHBIM B TI. 5.

[y obecrieueHrst CaMOCTOSITE/ILHON PabOThI 00yUarOIIUXCST UCTIOMb3YHOTCS:
- 371eKTpoHHbIN Kypc "Xumus (P3P)" (https://e-learning.unn.ru/course/view.php?id=3509).

5. ®oHJA OLEHOYHBIX CPeJCTB //Ii TeKYIero KOHTPOJIi YCIeBaeMOCTM U HNPOMEeXYyTOYHOMI
aTTecTalMi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00y4YeHHs NPH MPOBeeHHH
TeKyIlero KOHTPOJIsA yCIieBaeMOCTH C yKa3aHMeM KpuTepHeB X OLleHUBaHHUA:

5.1.1 TumnoBble 3apaHus (omeHoOuYHoe cpeAcTBO - KoHTpo/ibHasi pafoTa) /i  OLeHKH
copmupoBanHocTu KomnereHyuu [TK-2:

1. V3 HaBecky MHHepaJsa, cojieprkalliero cepy, Maccoi 1,185 r mocsie cooTBeTCTBY!OILei 06paboTku
noayunu 0,1321 r BaSO4. BerunciuTs Maccy 1 MaccoByro 1010 (%) cepbl B HaBecKe.

2. PaccuvraTh SHEPruro CBSIM Ha HYKJIOH (B M3B) ais 164y (m =163.933538 a.e.m.) (mp =

1.672648*10727 kr, mp = 1,674954*10%7 kr, me = 9,10953*1073! kr, a.e.m. = 1,660565*107 kr).

3. Ha yckopuresne nosyueHo 208 aToM0B u30Tona pyTeHus-93 ¢ nepruofioM nosypacnaza 59,7 c. Kakoe
KOJIMYeCTBO aTOMOB OCTaHETCs yepe3 5 MUHYT?

4. [na xumuueckoro s1eMeHTa Cu: ITOKas3aTh pacripefiejieHre 1eKTPOHOB 110 YPOBHSAM, 1I0Ka3aTh
pacnpe/iesieHre IeKTPOHOB T10 MTOJYPOBHSIM, TIOKa3aThb paclipefie/ieHre 37IeKTPOHOB 10 OpOUTAsIsIM, ISt
m000ro 371eKTPoHa yKa3aTh MOJHbINA Hab0p KBAHTOBBIX UMCETT.

5. C nomolubio MeToga MNanecnu onpegennte KOHPUrypaLmio, OLeHUTE UCKAXKEHWNE BaSIEHTHbIX Yr10B U
nonspHoOCTb Monekysibl COCI2

6. Onpegemuts Q peakimu CH3CHO(x) + H2(r) = CH3CH20H k), ecin Q cropanusa(CH3CHO(x)) =
1193,07 xIx/monk; Q cropanus (CH3CH20H(x)) = 1370,68 x/Ix/Monb; Q obpasosanusa(H20(x)) =
285,83 kIx/Monb.

7. Kak M3MeHUTCS] CKOPOCTh peakL{i, KOHCTaHTa PaBHOBECHS PEaKLMM U KyZia CMECTUTCSI paBHOBeCHe
TIpU yMeHbLIEeHUH JaBieHus B 3 paza? 2502 + O2 = 2503 3anuiiuTe 3aK0H JeliCTBUS MacC U
BbIpaKeHHe KOHCTaHTbl PABHOBECHSL.

8. B 250,0 mn pactBopa cogepxwurcs 0,1000 r NaOH. Berunciuts pH u pOH pactBopa.

9. PaccraBuTh K03(h(ULMEeHTRI B ypaBHEHUSIX METOAOM 3/IeKTPOHHOTO OanaHca

KMnO4 + FeSO4 + H2504 = MnS0O4 + Fe2(S04)3 + K2504 + H20



CrCl3 + H202 + NaOH = Na2CrO4 + H20 + NaCl
10.CocTaBUTb BO3MOXHbIE YPaBHEHUS peaKLUiA:
Fe, H20, H2504 (k), NaOH, NaCl, SO3

Kpurtepuu oueHnBanus (oneHoUYHoe cpeicTBO - KoHTpoO/IbHasA padoTa)

OueHka Kputepuu orjeHMBaHNA

3HaHHe OCHOBHOT'O CO/Iep’KaHKsI pa3/ieioB IUCLIMIUIMHEI, JOMYCKalOTCsl HETOUHOCTH, HApYILeH!s B
TI0C/Ie/I0BaTeTbHOCTH U3/I0)KeHUs] MaTepuaria. [IpaBuibHOe IpUMeHeH e TeOpeTUYeCKUX 3HaHUH

3a4TeHO
[J1d pellieHuA MPaKTUYeCKHUX 3aay. ,Z[OHYCKEII-OTCH He3HauuTe/bHbIe OIIMOKU B penieHrnmn
pacCueTHbIX 3a/iay.

He He3nanue 3HaunTeILHOM YaCTH OCHOBHOI'O COoJepKaHuA pa3feyioB AUCHUITIIMHBIL. I/IMEI—OLL{I/IXCSI

3aUTeHO 3HaHWM HeJOCTaTOUHO /ISl OCBOEHHs AUCLIMILIUH TTOCIeIyIOIIUX KYPCOB.

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaToB 00yuyeHHs M0 JUCIUIIMHE ITPH MPOMEe)XyTOUYHOMH
arTecTanuu

Ikana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHETEHI[Hﬁ

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH UTeJIbHO pUTe/ILHO X0pOo1I0
oCTH
KOMITIET
eHIUI
(uHpUK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHOo
eHUs
KOMITIET
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o . 3HaHUM B
3HaHUU MuHuManbH | 3HaHWM B obBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. . JIOTTyCTUMBI | COOTBETCTBY ob6beme, o
3HaHUN HIDKe - o1IeM 3HaHWH B
HeB03MO>KHOCTb Y ypoBeHb o1eM COOTBETCTB
MUHUMAJTbHBIX o riporpamMme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamme yIolLeM
N TpeboBaHHMIA. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUU [Hormy1ieHo MO/ OTOBKU rporpamMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BC/Ie[ICTBHE MHOTO . Jony1eHo TO/JITOTOBK
rpy0ble ommbKu HEeCKOJIbKO [0/iTOTOBKHU.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormbok
oumbok
Ymenus | OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilpopemonc | ITpogemMoHCTp
MUHUMaJTbHBIX CTaHZAPTHBIX TPUPOBaHbI | TPUPOBaHBI | TPUPOBAaHbI | TPUPOBaHBI | WPOBAHHI BCE
YMeHHH. 3a71au He OCHOBHBIe BCe BCe BCE OCHOBHBIE
HeB03MO>KHOCTb TPOZIEMOHCTPUP | YMeEHUSI. OCHOBHBbIE OCHOBHBIE OCHOBHbIe yMeHUsl.
OLIeHUTb Ha/IMuMe | OBaHbI Perniensl yMeHusl. yMeHusl. YMEeHUSL. Periens! Bce
yMeHUH OCHOBHBI® TUIIOBbIE Petuiensl Bce | PerieHnl Bce | PelieHbl OCHOBHbIE
BC/Ie[ICTBHE ymeHusi. imen | 3ajauu ¢ OCHOBHbI® OCHOBHBI® BCe 3aJaum.
OTKasza MecTo rpybbie HerpyObIMU | 3azauu C 3aJaum. OCHOBHBIE BrimosiHeHbI
obyuarorierocsi OT | OIIKUOKH ommbkamu. | HerpyObiMu | BeimosHeHs! | 3azauu C BCe 3a/laHus, B
oTBeTa BeirnosiHeHbl | OIIMOKaMU. | BCe 3aJaHUs | OTAE/NbHBIM | TMOJIHOM
BCE BeImonHeHs! | B ITOJHOM u obbeme Ge3
3aZlaHusl, HO | Bce 337laHusi | oObeme, HO | HeCyIIecTB | HeJJ0UeTOB
He B B [IOJIHOM HEKOTOpble | eHHbIMHU
T0JTHOM obbeme, HO | C HejjoueTam
obbeme HEKOTOphle | HejjoueTaMH | W,




BBITIOJIHEH
c bl BCE
3a/laHuisl B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHc IIpogemoHc
MHMHHMMaJIbH ITpozeMoHC
6a30BbIX ITpu perennu o TPHPOBaHbI TPUPOBAHBI
bIii Habop TPUPOBaHBI ITpoeMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBble HpOBaH
HeB03MOKHOCTB 3a71au He HaBBIKY TIPA Tpu o
1St HaBBIKHU TIPU TBOPUYECKUI
OL|eHUTb HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
HaBbiku pelIeHyst peleHnn TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHJAapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peIIeHNI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/1a4
X 33724 C X 3agau 6e3 HeCTaHZJapTHbI
OTKasza MecCTOo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuatorierocsi OT | OMIKUOKU u OLIMOOK U
u HeJloueToB
oTBeTa He/loueTaMu HeJJ04eToB
HeJloueTaMu
IIkasa oneHMBAaHUA MPH IIPOMEKYTOUHOH aTTeCTalMH
OueHka YpoBeHBb NOJrOTOBKH
TIPEBOCXO/{HO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IMPOZEeMOHCTPHPOBAaHBI
3HaHWS, YMeHWs, BJafieHuss [0 COOTBETCTBYIOL[MM KOMIIETEHL[SSM Ha YDOBHE BBHIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMOoi
OT/INYHO Bce xkomrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpPMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUIIMHA, COPMHUPOBaHbI HAa yPOBHE He HHXKe «OUeHb XOPOLLO»
XOpOoI1110 Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yYAOB/IeTBOpUTeNb | Bce KommeTeHUUM (4acTW KOMIIeTeHLW), Ha (OpPMHpOBaHHWE KOTOPBIX HarpaB/ieHa
HO JUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/|OBJI€TBOPUTEILHO», TP 3TOM XOTS ObI
0[jHa KOMITeTeHL{isI ChOpMUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeyjoB/eTBopute | XoTs Obl O7Ha KOMIIeTeHLMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO
He 3aUTeHO
TIOXO0 XoTs1 6bI 0/IHA KOMITETEHLUsI COPMHUPOBAHA HA YPOBHE «ILIOXO»

6. YueOHO-MeTOMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas MTeparypa:

1. I'munka H. JI. O6iast xumus B 2 T. Tom 1 / Tnunka H. J1. ; mog pea. [Morikosa B.A., BabkoBa A. B. -
20-e u3g. ; mep. u gor. - Mocksa : FOpaiit, 2022. - 353 c. - (Bbiciiee o6pa3oBanue). - URL:
https://urait.ru/bcode/490493 (gata obparrenus: 05.01.2022). - ISBN 978-5-9916-9353-0 : 1099.00. -
TekcT : snekTpoHHbIi / DBC "FOpaitt"., https://e-1ib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=785218&idb=0.

2. T'nuuka H. JI. O6mjast xumus B 2 1. Tom 2 / I'nmunka H. JI. ; mox pen. TTonkoBa B.A., babkoBa A. B. -
20-e w3z, ; mep. u Aor. - Mocksa : FOpaiit, 2022. - 379 c. - (Bbiciiee o6pa3oBanue). - URL:



https://urait.ru/bcode/490494 (mara obpaienusi: 05.01.2022). - ISBN 978-5-9916-9355-4 : 1169.00. -
Tekcrt : anektpoHHbIi // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=786036&idb=0.

3. AxmetoB H. C. O6irjast 1 HeopraHuueckast Xumus : yue6HUK 1715 By30B / AxmertoB H. C. - 13-e u3g,,
ctep. - CankT-Iletepbypr : Jlanb, 2023. - 744 c. - Kaura u3 Kosuiekuyu Jlanb - Xumwus. - ISBN 978-5-
507-45394-8., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=828619&idb=0.

[ononHuTebHas TUTEpaTypa:

1. EpmakoB A. WI. KBaHTOBasi MexaHuKa 1 KBaHTOBast xuMusi. B 2 4. Yacte 2. KBaHTOBast xumus /
EpmakoB A. U. - Mocksa : FOpaiit, 2022. - 402 c. - (Bbiciiee o6pa3oBanue). - URL:
https://urait.ru/bcode/491726 (mara obpaijenusi: 05.01.2022). - ISBN 978-5-534-00128-0 : 989.00. -
Tekcrt : anektpoHHbii // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=788693&idb=0.

2. PeytoB O.A. Opranunueckas xumus. Y. 1 : yue6Huk / PeyroB O.A.; Kypij A.JL.; bytun K.I1.
Mockga : JTabopaTopusi 3HaHu#, 2021. - 570 c. - ISBN 978-5-906828-42-2.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=809118&idb=0.

3. PeytoB O.A. Oprannueckas xumus. U. 2 : yue6Huk / PeytoB O.A.; Kypiy A.JL.; bytun K.I1.
Mockga : JTabopaTtopus 3HaHuM, 2021. - 626 c. - ISBN 978-5-906828-43-9.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=809206&idb=0.

4. PeytoB O.A. Opranuueckasi xumus. Y. 3 : yue6Huk / PeytoB O.A.; Kypi AJL; Bytun K.I1.
Mockga : JlabopaTtopusi 3HaHui, 2021. - 547 c. - ISBN 978-5-906828-41-5.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=809143&idb=0.

5. PeytoB O.A. Oprannueckas xumus. Y. 4 : yue6nuk / PeytoB O.A.; Kypu A.JL.; Bytun K.I1.
Mockega : JIabopatopwusi 3Hanui, 2021. - 729 c. - ISBN 978-5-906828-40-8.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=809214&idb=0.

6. Lpatiep [yBap/. Heoprannueckast xumusi = Inorganic chemistry : 82 1. T. 1/ nep. c anrn. M. I.
Po3zoBoi, C. fI. Uctromuna, M. E. Tamwm ; oz peg. B. I1. 3nomanoBa. - M. : Mup, 2004. - 679 c. : un. -
(JIyumii 3apy6eskHbiii yuebHuk). - ISBN 5-03-003628-8 (pyc.). - ISBN 5-03-003709-8. - ISBN 0-19-
850331-8 (aurmn.) : 73.00., 1 2K3.

ITporpammHoe obecrieueHue 1 IHTepHET-peCypChl (B COOTBETCTBUH C CO/IepKaHUeM TUCIUITHHBI):

http://chembaby.com/stroenie-veshhestva/
https://ocw.mit.edu/courses/

7. MaTepua/ibHO-TeXHHYeCKoe ofecrneyeHre AUCHUILUIAHBI (MO/YJIs1)

YueOHble ayfUTOPWU [/ TIPOBeJeHHs] y4eOHBIX 3aHATHM, MpPeAyCMOTPEHHBIX 00Opa3oBaTenbHOU
MPOrpaMMOM, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOP, 9KpaH), TeXHUUeCKUMHU
cpe/icTBaMU 00yuUeHusI, CIIe[jMaTM3upOBaHHBIM 000Py/10BaHHEM: TIPOEKTOP

[TomerrieHust 711 CAMOCTOSITENTBHON pabOThl 0OYYAIOIUXCS OCHAIleHbI KOMIBIOTEPHON TEXHUKOHN C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTe/IbHYI0 CpPesy.



IMporpamma coctaBieHa B cooTBeTcTBUM C TpeboBanusmMu PI'OC BO 1o HaripaB/ieHHIO
nogrotroBku/crietanbHOCTH 03.03.02 - ®du3uka.

ABtop(b1): bynanoB EBrennit HukonaeBuy, KaHAuAaT XUMAYECKUX HayK.
3aBepyrormuii Kadepoii: KusizeB AnekcaH/ip BnaagumMupoBuu, OKTOP XMMHUYeCKHX HayK.

ITporpamma o/jo0peHa Ha 3acefiaHuu MeToquueckoi komuccuu ot 09.01.2024, npotokon Ne 6/H.
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