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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{MU 10 JUCIUII/INHE KOHTPOJIA MPOMEe)XKyTOUHOMH
(xog, cozieprkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-2: CnocobeH N/ IIK-2: lemoHcmpayus HiIIK-2: KonmponbHas
npumeHsmb cnocobHoCmu npumeHsImb 3Haem ocHoebl 0bweli u paboma 3quém:
NPOeccuoHanbHble | nnobeccuonanshble 3HAHUA U |HEOp2aHUUeCKOl Xumuu 013 3adauu
3HAHUA U yMeHus,
YMeHUS, nosnyueHHble npu npumeHeHusi 8 paspabomke u
nosy4eHHble npu
0C80eHUU NPOPUAbHBIX No/yYeHUst HOBbIX MAMepuanos ¢
oceoeHuU N
NPOGUABHBIX OUCYUNAUH, 8 HAYUHO- 3a0aHHbIMU cgolicmeamu
ducyunaun, uccnedoeamenbCKoll Ymeem npumeHsimb 6azoeble
8 HayuHO- desimesnbHOCMU, NPU 3HAHUs Gu3suieckoll xumuu 0s
uccnedogamenbckoll | peanusayuu Hay4Ho- aHanu3a mexHoN02UYeCKux
OesimenbHOCMU, NPU | yccnedosamenbcKux, HAYUHO- | NpoYeccos
peanusayutt HaQydHO= | ypyogayuoHHBIX U Ymeem onucbieamb peanbHble
uccnedo8amenbCKux,
NpakmuyecKux npoeKmos npoyecchl C MOUKU 3peHust
HAy4Ho- B
obwell xumuu
UHHOBAYUOHHBIX U
npakmuuecKux
npoekmos
3. CTpyKTypa U cojepKaHHe AUCLUILIUHbI
3.1 TpyA0eMKOCTb AMCLUTI/TUHBI
ouyHasA
OO01ast TPYA0eMKOCTb, 3.€. 2
Yacos 1o yue0HOMY IJIaHY 72
B TOM UMCJIe
ay/MTOPHBIE 3aHATHA (KOHTAKTHast padoTa):
- 3aHATHA JIEKIUOHHOI0 THUMNA 32
- 3aHATHS CEMHHAPCKOI0 TUMA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoTh) 32
- KCP 1
caMocTosTe/IbHasA padoTa 7
ITpomexyTouyHas arTecTanusa 0
3auéTt

3.2. CogepyxaHue JUCHUIIMHDI




(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HaumeHOBaHUe pa3[ie/sioB U TeM JUCLMILUIUHBI Bcero B TOM UHCIe
Yyachbl
( ) KonTakTHast pabora (pabota Bo
B3alMO/IeICTBUM C IIperiojjaBaTesem),
Yachkl U3 HUX
3aHATHS CamocrosTenpHas
CEeMHHApCKOro paGora
3aHATUA THUIa obyuarowerocs,
JIEKLIMOHHOTO | (pakTHueckue | Bcero qacel
TUMa 3aHsaTHs/nabopa
TOpHbIE
PaboThI), Uackl

b b b o b

0 0 0 0 0
Tema 1. MecTo XuMUU B CCTeMe eCTeCTBEHHBIX HaykK 7 4 2 6 1
Tema 2. OCHOBBI CTPOEHUSI BelllecTBa 18 8 8 16 2
Tema 3. OCHOBBI (PU3UUECKON XUMHH 18 8 8 16 2
Tema 4. OCHOBBI HeOpPraHUYeCKOM XUMUU 17 8 8 16 1
Tema 5. OCHOBBI OpraHH4eCcKoOl XMMHUU 11 4 6 10 1
ATtrecrarust 0
KCP 1 1
Wroro 72 32 32 65 7

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Tema 1. MecToO XMMHH B CUCTEME €CTeCTBEHHBIX HayK

Xumust KaK HayKa. OTinurst Xumuu oT ¢pusuku. OcHOBHbIe MOHATUSL. ©@OpMyJIbl BELL|eCTB U ypaBHEHUs
peakuuii. OCHOBHBIE pacueTHbIe GopMyJibl (KOJTMUYECTBO BeILleCTBa, MOJISIpHAst Macca, COCTaB CMecel 1

PaCTBOPOB, PacueThl 110 YpPaBHEHHUIO PeakIvn).

Tema 2. OCHOBBI CTPOEHUS BEILeCTBa

O/eKTPOHHOe CTpPOeHHe aTOMOB. XMMHUUecKasi CBsI3b ¥ TeOMeTpHsI MOJIeKyJI. DjleMeHTbl KBAHTOBOM XUMUU.
OneKTpOOTpULIaTe/IbHOCTh. Buzibl XuMuueckoi cBsi3u. CTerneHb okUcaeHUs. CTeneHb NIOHHOCTH CBA3U. MeTog,

BaJIEHTHBIX CBsizeld U MeTo/ ['Wsiecnu [ijist MOCTPOeHUs CTPYKTYP MosieKys1. [lapaMeTpbl XUMUUeCKOU CBSI3U:
TIOPSIZIOK, KPaTHOCTb, SHeprysi. OCHOBHBIE BU/IbI ME>KMOJIEKY/ISIPHBIX B3auMo/lelicTBUM. KoopAuHaI[MOHHEIe

coenuHeHus. KoopavHaioHHas Teopusi BepHepa. [leHTaHTHOCTb. Xe/aTHble KOMITIeKChl. Teopust
KpHUCTa/Lmueckoro 1osist. OKpacka KOMIUIEKCOB ¥ UX MarHUTHbIE CBOMCTBA.

Tewma 3. OcHOBBI hH3HUUECKON XUMUU

Xumuueckue peakiuu. Knaccudukaius XuMuueckux peakijuii. CTexuoMeTpusi. AKTUBAIL[MOHHbBIN bapbep.

TepMoarHaMHKa ¥ KWHETHKA XUMAYeCKUX peakiyii. CocTosiHe paBHOBecHs U npuHiun Jle [atenbe.

MexaHu3M peakLMy. 3aKOH JeHCTBYIOILIUX MacC. JeKTPOauTHYecKas Auccoruanus. Ilokasarenb KUCIOTHOCTH

cpefpl. KucioTsl 1 ocHoBaHus o AppeHuycy. bydepHsie pactBopbl. ['Mapommns. OKUCIUTeTEHO-

BOCCTaHOBUTeNbHbIE TpoLiecchl. [Toaxoap! K 3amvcy ypaBHeHn OBP: MeToz 3/1eKTPOHHO-MOHHOTO OanaHca,
MeTOZ, TIoTypeakuil. ['anbBaHrueCcKe 3/1eMeHThl. DJIeKTPOJIU3.

Tewma 4. OCHOBBI HEOPraHUYeCKON XUMUU

IMepuoguueckas cucrema [I.M1. MeHzienieeBa Kak OCHOBA CTPYKTYPbI ¥ CUCTEMbI HEOPTaHUYeCKOH XUMUU.
Krnaccubukaiiys HeopraHi4eCcKUX BelecTB. MeTo/ibl TIO/TyueHHs U CBOMCTBA OCHOBHBIX K/IACCOB MPOCTHIX




HeopraHWYecKuX BelllecTB (MeTaslibl, HeMeTaslibl). MeTo/bl TI0JTyueHrs: U CBOMCTBA OCHOBHBIX K/1IaCCOB
CJIO>KHBIX HEOPTaHWUeCKUX BelleCTB (OKCH/IbI, KUCJIOThI, TUIPOKCH/IbI, COMH).

Tema 5. OCHOBBI OPraHAYeCKON XUMUU

OCHOBBI OpPraHUUeCcKOi XUMHUU. YTaepo. ['ubpugusanus. CTpyKTypHbIe GopMyIbl. DyieKTPOHHBIE () (heKTh B
OpraHUuecKUX MoJeKyJiaX. YTIJIeBOJO0PO/b! (a/IKaHbl, alKeHbl, alKaJleHbl, a/IKUHb], apeHbl). OpraHuveckue
COe/IMHEHHSI C FeTepoaToMaMu (anbJerusibl, KeTOHbI, 3Pk, CIIUPThI, KUCJIOThI, aMUHBI).
IMomdyHKIMOHATBHBIE TPUPOAHBIE COeAHEeHUs (YT/IeBOAbI, aMUHOKHUC/IOTEI, KUPHI).

4. YueOHO-MeToANUYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00ydvaroIuxcsi BK/IrOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCTalldd MO0 UTOraM OCBOEHMs JUCLIUT/TUHbBI
TIPUBE/IEHHBIM B II. 5.

st obecrieueHUs1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLUXCS UCTIOIB3YHOTCS:
DNeKTPOHHbBIE KYPChl, CO3/IAHHBIE B CUCTEME 371eKTpoHHOr0 00yuenuss HHI'Y:

Xumust (D3D), https://e-learning.unn.ru/course/view.php?id=3509.

5. @®oHJA OLEHOYHBIX CPEJCTB /I/Il TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOM
arTecTalyi Mo ANCHMILIMHE (MOAY/II0)

5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OI€HKHM Ppe3y/ibTdTOB 06yq8Hl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHus (oueHOUYHOe cpeAcTBO - KOoOHTpo/ibHass paGora) /I OLEHKH
copmupoBanHocTu KomnereHuu ITK-2:

1. VI3 HaBecKr MUHepaJa, coZieprkaliero cepy, Maccoi 1,185 r mocsie cooTBeTCTBYIOILEH 00pabOTKY MOTyUHIN
0,1321 r BaSO4. BeruncauThk Maccy ¥ MaccoByto aomto (%) cepbl B HaBecke.

2. PaccurTaTh 3HEPTHUI0 CBSIM Ha HYKJIOH (B M3B) asia 164Tm (m = 163.933538 a.e.m.) ( mp =1.672648*10-
27 kr, mn = 1,674954*10-27 kr, me = 9,10953*10-31 kr, a.e.m. = 1,660565*10-27 kr).

3. Ha yckopuresie nosyueHo 208 aTomoB u30Tomna pyTeHus-93 ¢ neprozoM nosypacnaga 59,7 c. Kakoe
KOJIMYeCTBO aTOMOB OCTaHeTCs uepe3 5 MUHYT?

4. 1na xuMnAueckoro sieMeHTa Cu: ToKa3aTh pacripefiesieHle 3J1IeKTPOHOB 10 YPOBHSM, TI0Ka3aTh
pacripeiesieHre 37IeKTPOHOB TI0 TIOZYPOBHSIM, TI0Ka3aTh PacIpe/iesieHre 37IeKTPOHOB TI0 0pOUTassaMm, s
moOO0Tro /1eKTPOHA yKa3aTh MOJHbIA HAaOOp KBAHTOBBIX UHCEJT.

5. C nomotiisto MeToga ['uinecnu orpesenute KOHGUrypaLuto, OLeHUTe UCKaXKeHHe BaJleHTHBIX YIJIOB U
noJisIpHOCTE MoJieKy/ bl COCI2

Kputepuu oneHuBanus (oneHoUHoe cpeAcTBO - KoHTpo/IbHas padoTa)

OuleHka Kpurepuu onjeHrBaHUs

3auTeHO |3HaHHe OCHOBHOI'O COAEePXKaHWA pa3feyioB AUCHUIIIMHBI, AOIMYCKAKOTCA HETOYHOCTH, HapDYIIE€HNWS B

T0C/IeJ0BaTe/IbHOCTH M3/I0XKeHUs MaTepyasa. [IpaBunbHOe puMeHeHNe TeopeTHUYeCcKuX 3HaHUI




OueHka

Kpurepuu orjeHUBaHUs

[JIS1 pellieHust IPaKTUYeCKUX 3aau. JlomyCcKaloTcsl He3HauuTe/IbHble OLTMOKK B pellieHUuH

pacueTHBIX 3a/lau

He
3a4TeHO

He3HaHue 3HauMTe/ILHOM YaCTH OCHOBHOT'O CO/IePyKaHUsl pasziesioB JUCIUIUTMHBL. MIMeruxcs

3HAHUHN HEeJOCTAaTOUHO AJ/i9 OCBOE€HHWA JUCLHUIVIMH MOC/IeAYIOIIUX KypCOB

5.2. OnucaHue MKaJI OIeHUBAaHUA Pe3y/IbTaTOB 00y4yeHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUYHOMH

aTTecTalyu

IIIkasa oueHBaHUA C()OPMHUPOBAHHOCTH KOMIIETEHI[UI

Yposen
b
chopmu HeyJ0BJIeTBOP Y/A0BJIeTBO O4YeHb
MJI0X0 XO0pOIIO0 OT/INYHO MPEeBOCX0/{HO
POBaHH HUTEe/IbHO PHTe/IbLHO X0opoIo
ocTH
KoMIer
eHIUH
(uHAMK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHus
KoMIer
eHIHiN)
YpoBeHb
OTcyTcTBHE YpoBeHb poset
N . 3HaHUH B
3HAHUI MuHUManeH | 3HaHUH B obBeMe YpoBenb
TEOpeTHUeCKOro 0 obbeme, ’ 3HaHUH B
YpoBeHs COOTBETCTBY YpoBeHb
Marepua’a. . [IOTIYCTUMBI | COOTBETCTBY obbeme, .
3HAHWH HIDKE o OIL[EM 3HAHUH B
HeB0o3MOXXHOCTh 1 ypoBeHb 0LIeM COOTBETCTB
MHHHUMa/bHBIX o riporpamMme obneme,
3HAHUS | OLIEHUTDH MIOHOTY o 3HAHUM. rporpamme yIoIem
N TpeboBaHMIA. TIO/JITOTOBKH TIpeBbILLIAOLIe
3HaHUN [HonyieHo TIO/ITOTOBKH rporpaMme
Nwmenu mecto . Jomny1iieHo M IIpOrpammy
BCJIe/ICTBHE MHOTO . HormymieHo TIOATOTOBK
rpyOble OIUOKH HECKOJIbKO MO/JTOTOBKHU.
OTKasa HerpyObIx HECKOJIbKO u. Ombok
HeCyI1ecTBe
obyuatorjerocs ot ombok HerpyObIx HHEIX HeT.
oTBeTa ombok
oInb0oK
IIpogemoHC
TPUPOBaHBI
ITpopemoHc PYp
[IpogemoHc | Bce
IIpogemMoHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHHs. IIpomemoHcTp
OCHOBHBIE OCHOBHBIE
OrcyTcTBHe OCHOBHEIE PeriieHsI HPOBaHbI BCe
ITpu pereHUn yYMeHUsI. YMEHUSI.
MHMHHUMaJTbHBIX YMeHHSI. BCE OCHOBHBI®
N CTaHZapTHBIX PeriieHbl PeltieHnl Bce
YMEHHUH. PeliieHbl Bce | OCHOBHBIE YMeHUsI.
3aj1au He THUIOBbIE OCHOBHbIE
HeB03MO>KHOCTh OCHOBHBIE 3azauy C PerieHr! Bce
TPOJIEMOHCTPUD | 3a7jauut C 3aj1auu C
OLIEHUTDb Hanuue 3ajlauul. OTAeNbHBIM | OCHOBHBIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMU
yMeHuUH BeinonHeHs! | U 3ajaun.
OCHOBHBIE omMOKaMH. | OIIMOKaAMM.
BCJ/Ie/ICTBHE BCe 3aJaHUsl | HECYLIeCTB | BBIMOTHEHbI
yMmeHus1. imemu | BeinonHeHs! | BoinosnHeHbI
OTKasa B TIOJTHOM €HHBIMHU BCe 3a/laHusl, B
MecTo rpy0Oble BCE BCe 3aZlaHusI
obyuarorierocsi ot obbeme, HO | HeJoueTaM | TOJHOM
ombKu 3aZlaHuis, HO | B TIOJIHOM
oTBeTa HEKOTOpbIe u, obneme Ge3s
He B obbemMe, HO
C BBITIO/THEH HeJJ04eToB
TMOJTHOM HEKOTOpble
He/loYeTaMH | bI BCe
obbeme d
3ajlaHus B
He/loueTaMu
TOTHOM
obbeme
HaBbiku | OtcyTcTBUE [Ipu pelenun Nwmeetcs IMpogemonc | IIpogemonc | IIpogemonc | IlpopemoncTp
6a30BbIX CTaHJAPTHBIX MHMHMMaJbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBAHBI | WPOBaH
HaBbIKOB. 3a71au He bl Habop 6a3oBble 6a3oBble HaBBIKH TBOPUYECKHUI
HeB03MO>KHOCTB TPO/IEMOHCTPYD | HaBBIKOB HaBBIKY TIPA | HaBBLIKW IIPU | TIPH TIOAXOZ, K
OLIEHWTb Ha/lMude | OBaHblI 6a30BbIe | AJIst peLieHnr peLiIeHnr perieHnu peLIeHUI0
HaBBbIKOB HaBbIKW. VIMenu | pelieHust CTaH[APTHBI | CTAaHJAPTHBI | HECTAH[JApPT | HEeCTaHJApTHEI




CTaH/apPTHBI
BCJIEICTBHE X 337124 C HBIX 3a/]au
X 3a7a4 C X 3a7au 6e3
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTODBIM OLMOOK U X 33au
obyuatorjerocsi OT | OMHOKH u o1mboK 1
u HeJIoueToB
oTBeTa HeZl0UeTaMu HeZI0ueToB
HeJloueTaMu

HIxkana OLl€eHUBAHUA ITPH l'lpOME)Ky'TO‘-lHOi/i aTTeCTaliuu

OuneHka YpoBeHb NOATrOTOBKH
TPEBOCXO/{HO Bce kommnereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
[MUCLIMIUTAHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKE «IIPeBOCXOAHO», IMPOJEeMOHCTPHPOBAHbI
3HaHWs, YMEHHWs, BAJileHUss MO0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OTJINYHO Bce KommeTeHIMM (YaCcTW KOMITETeHLMH), Ha ()OpMHpDOBaHHe KOTOPLIX HarpaBieHa
JMCLIUIUIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo O04YeHb XOPOIIIo Bce kommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpPMHUpOBaHME KOTOPLIX HarpaBjeHa
JMCLUIUIMHA, cOPMHUPOBaHbI HAa yPOBHE He HIXKe «0UeHb XOPOLLIO»
XO0pOLIo Bce KommeTeHIMM (YaCcTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
[MCLIUIIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOBJIeTBOpPHUTE/Ib | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMHMpOBaHHMEe KOTOPHIX HarpaB/ieHa
HO [MCLIUIIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
0/lHa KOMIleTeHL{usi CpOpMUPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTEIBLHO»
HeyjoB/eTBopuTe | X0Ts Obl OHa KOMIIeTeHLMst CHOPMHUPOBaHA Ha YDOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6b1 0ZJHA KOMIIETeHLMs1 CHhOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TumnoBble KOHTPOJ/IbHbIE 3a/laHMs W/IH HHbIE MaTepHa/ibl, He00X0JUMbIe /ISl OLEHKH
pe3y/IbTaToB o00yueHHMsT Ha TMPOMEXYTOUHOM aTTeCTallid C YyKa3aHHMeM KpHUTepHeB HX
OIleHUBaHMSI:

5.3.1 TunoBble 3ajaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(HOpPMHPOBAHHOCTH
kKoMmnereHuu 11K-2

1. Paccuwuratiite fedeKT MacChl, SHEPrHIO CBsi3U (B M3B) 1 3Hepruro cBsi3u Ha HyK/I0H (B M3B) s siipa 56Fe
(msapa = 55,934932 a.e.m., mp = 1.672648 10 - -27 kr, mn = 1.674954 10 - -27 kr, me = 9.10953 10 - -31 kr)
2. Tlpu pacriafie paZit0akTUBHOTO TIoI0HMs P0-210 maccoti 40 rpamm B TeueHue 1 yaca obpa3oBascs reiu,
KOTOPBIM TIPY HOPMaJIbHBIX yCIOBUSIX 3aHsu1 00beM 89.5 cm3. OripefenuThb Tieprog, 1oJypacmaza.

3. Ona xumuueckoro ssneMeHTa U: NoKasaTh pacnpeie/ieHue 3/eKTPOHOB I0 YPOBHSIM, IOKa3aTh
pacrpe/iesieHre 3/IEKTPOHOB Ha OpOUTAJISIX MTOyPOBHEH, /17151 TF0OOT0 3/1IeKTPOHA yKa3aTh MOJHbINA Habop
KBaHTOBBIX UHCe/I.

4. C nomoriipio Metoia 'nyiectvt onpeiesivTe KOHMQUTYPALIUIO, OLIEHHUTE UCKa)KeHWe BaJIeHTHBIX YTITIOB U
TMO/ISIPHOCTE MoJieKy /bl PC15

5. Onpegenuth Q peakiyu CH3CHO(Gk) + H2(r) = CH3CH20H(k), ecr Q cropanusi(CH3CHO(k)) =
1193,07 kIx/Mosb; Q cropanus (CH3CH20H(K)) = 1370,68 kI>x/Mosb; Q obpa3oanuss(H20(k)) = 285,83
K/>x/MOnb.

6. Kak M3MeHHTCS CKOPOCTh peakLiMi, KOHCTaHTa PABHOBECHS peakL{ii U KyZia CMeCTUTCSI paBHOBeCHe NpU



yMeHbLIeHUH JaByeHusi B 3 pa3a? 2502 + 02 = 2503 3anuivre 3aK0H JelCTBUSI MacC U BbIpaykeHHe
KOHCTaHTBI paBHOBECHSI.

7. Berunciuts pH 1 pOH 2,5 % pactsopa NaOH.

8. PaccraButh K03(huLIeHTH B ypaBHEHUSIX METO/IOM 3/IeKTPOHHOTO HanaHca

KMnO4 + FeSO4 + H2SO4 = MnSO04 + Fe2(S04)3 + K2504 + H20

CrCl3 + H202 + NaOH = Na2CrO4 + H20 + NaCl

9. CocTaBUTh BO3MOJKHbIE YDaBHEHUsI PeaKL{1il:

Fe, H20, H2S04 (k), NaOH, Na2CO3, SO3, CaO, 02

Kputepumu orjeHnBaHus (OL[eHOUYHOE CPeACTBO - 3afayu)

Orenka Kpurepuu orjeHuBaHus

3HaHMe OCHOBHOTO COJepPKaHWA pa3feyioB AUCHUIIIMHBI, AOITYCKAOTCA HETOYHOCTH, HapYIII€EHHWS B
oc/ie10BaTe/IbHOCTHU HM3J/1I0KEHUA MdTepHaJla. HpaBI/IJIbHOE INpYMeHeHHEe TeOpeTHUYeCKHNX 3HAHUU

3a4TeHO
AJI pellieHUd MPaKTU4YeCKUX 3aJay. ,Z[OHYCKEII-OTCH He3HauuTe/IbLHLIe OIIMOKY B penieHnmn

paCuUeTHBIX 3a/a4

He He3naHue 3HaunTe TLHOM YaCTH OCHOBHOTI'O CoJepKaHuA pa3feyioB AUCHUITIMHBI. I/IMe}O]_L[I/IXCH
3aUTeHO 3HAHUM HeAOCTATOYHO [Jid OCBOEHUA AUCLUIVIMH MOC/IeAYIONX KYPCOB

6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHHUIIIMHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. I'nunka H. JI. O6iast xumus B 2 T. Tom 1/ Tnunka H. J1. ; mop pea. TTorikoa B.A., BabkoBa A. B. -
20-e w3z, ; 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. -
Tekcrt : anektponHsii // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=785218&idb=0.

2. I'muuka H. JI. Obirjast xumus B 2 T. Tom 2 / I'nunka H. J1. ; mog pex. [Tonkosa B.A., babkoBa A. B. -
20-e u3g. ; mep. u gor. - Mocksa : FOpaiit, 2022. - 379 c. - (Bbiciee obpa3oBanue). - URL:
https://urait.ru/bcode/490494 (mara obpaienusi: 05.01.2022). - ISBN 978-5-9916-9355-4 : 1169.00. -
Tekcrt : anektpoHHbI // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=786036&idb=0.

3. AxmetoB H. C. O6ijast 1 HeopraHuueckast Xumus : yueOHuUK 1715 By30B / AxmetoB H. C. - 13-e u3g,,
ctep. - CankT-Iletepbypr : JlaHb, 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. . KBaHTOBasi MexaHuKa 1 KBaHTOBast xuMusi. B 2 4. Yacte 2. KBaHTOBast xumus /
Epmakos A. U. - Mockga : FOpaiir, 2022. - 402 c. - (Boicmiee obpa3oBanue). - URL:
https://urait.ru/bcode/491726 (mara obpaienusi: 05.01.2022). - ISBN 978-5-534-00128-0 : 989.00. -
Tekcrt : anektpoHHbI // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=788693&idb=0.



2. PeytoB O.A. Opranuueckasi xumus. Y. 1 : yue6HuK / PeytoB O.A.; Kypu AJL; Bytun K.I1.
Mockga : JTabopaTtopusi 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. Opranunueckas xumus. Y. 2 : yue6Huk / PeytoB O.A.; Kypij A.JL.; bytun K.I1.
Mockga : JTabopaTopusi 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. Opranunueckas xumus. U. 3 : yue6Huk / PeytoB O.A.; Kypi A.JL.; bytun K.I1.
Mockga : JTabopaTopus 3HaHuM, 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. Opranuueckas xumust. U. 4 : yue6Huk / PeytoB O.A.; Kypu AJL.; Bytun K.I1.
Mockga : JlabopaTtopusi 3HaHui, 2021. - 729 c. - ISBN 978-5-906828-40-8.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=809214&idb=0.

6. llpaiiep [yBap/. Heoprannueckas xumus = Inorganic chemistry : 82 1. T. 1/ nep. c anrn. M. I.
Po3zoBon, C. 1. Uctromuna, M. E. Tamm ; oz peg. B. I1. 3nomanoBa. - M. : Mup, 2004. - 679 c. : un. -
(JIyuimii 3apy6eskHbiii yuebHuk). - ISBN 5-03-003628-8 (pyc.). - ISBN 5-03-003709-8. - ISBN 0-19-
850331-8 (anrmn.) : 73.00., 1 3K3.

[TporpammHoe obecrieueHue 1 IHTepHeT-peCypChl (B COOTBETCTBUH C CO/iepKaHUeM IUCIUTTAHBI):

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

7. MaTepHua/IbHO-TeXHHYEeCKoe ofecreyeHUe JUCHUIIMHBI (MOY /1)

YueOHble ayUTOpWU [/ TIPOBeJieHHs] y4eOHbIX 3aHATHM, MpPeAyCMOTPeHHBIX 00Opa3oBaTenbHON
MPOrpaMMO#, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpe/icTBaMH 00yueHus, Crie[jiaT3upOBaHHBIM 000py10BaHHEM: TIPOEKTOP

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYaroIUXCsl OCHAI[eHbl KOMITHIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
WHGOPMAaILIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO mno HarpaBiIeHHUIO
noAroroBku/crietanbHOCTH 03.03.02 - dusuka.

ABtop(b1): bynanoB EBrenuit HukonaeBuy, OKTOp XUMUUECKUX HayK, JOLIEHT.
3aBenytomuii kadeapoii: bynaHoB EBrennii HukonaeBud, JOKTOp XMMHUUECKUX HayK.

[Tporpamma ofobpeHa Ha 3acejaHUM MeTOANYeCKOW Komuccru ot 23.12.2025, mpotokomn Ne 6/H.
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