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Mporpamma  cocTaBfieHa  Ha  OCHOBE degepalbHOTO  rocyAapCTBEHHOI0
06pasoBaTe/lbHOr0 CTaHfapTa Bbicliero obpasoaHus (PrOC BO) cneymwansHocTy 04.05.01
dyHoaMeHTalbHas W MpUKNagHas  XUMUS,  YTBEPXAEHHOro  MpukasoM  MuHMCTepCTBa
06pa3oBaHna 1 Hayku Poccuiickoin ®epepaumm ot 13 nong 2017 r. Ne 652; yuye6HOro nnaHa u
OCHOBHOM 06pa3oBaTe/lbHON nporpammMbl  cneynanbHocTn  04.05.01 ®yHaameHTasbHas W
npuKnagHas Xxumus, paspadboTaHHbIX B FOY BIMO «[0oHeLKniA HaunoHanbHbIA YHUBEPCUTET.

Pa3paboTymku:
[oueHT Kadeapbl HEOPraHNYECKOM XUMUN, K.X.H. H.B. A6nouykosa
[oueHT Kadheapbl HEOPraHNYECKON XUMUK, K.X.H. A.B. VrHatoB

Mporpamma y4e6HON AUCLMNINHBI YTBEPXK/AEHa Ha 3acefaHnn Kadenpbl HeOpraHN4YecKoim
XUMUK
MpoTokon Ne 8 oT «18» mapTta 2020 .

3aBefytowmii KateLpoi A.B. NrHaToBs

MporpamMma Yy4yeGHOW  AUCUMNAWHBLI  0A06peHa Y4eOHO-METOAMYECKOW  KOMUCCUEN
XMMWYECKOTO (hakynbTeTa
MpoTokon Ne 3 oT «15» anpens 2020 .

Mpeacepatenb y4ebHO-METOANYUECKON
KomuCCUM (hakybTeTa fA6noukosa H.B.



1. OBJACTH MPUMEHEHWS 1 MECTO AMCOUTIJINHEI B VYUEBHOM
MPOIECCE:

YuebHast nmucuuruinHa — «Heopranudeckas

XUMUS»  OTHOCUTCSL K  0a30BOH  4acTH

npodeccroHaabHOro Onoka. s u3ydeHus: qaHHOH y4ueOHOM NUCHUIUTNHBI HEOOXOAMMBI 3HAHUS,
YMEHHUS U HaBbIKH, (OPMHUpPYEMBbIE COMYTCTBYIOLINMU AUCUUIUIMHAME — MaTemMaTuka, pusuka.

2. CTPYKTYPA JINCHUTIJINHBI

Xapakmepucmuxa yuedHol OUCYUNIUHDL

04.05.01 dynpnameHTanapHas U NpUKJIaaHAS

CneunanabHOCTh

XUMUS
Creunanuszanus
OO6pazoBarenbHas IpOrpaMMa CHeHaIUTET
Keanmudukarmst Xumuk. lIpenonasaresns xumun
KonnyecTBo cogepkarepHbIX MOyIEH 23

JucuunrmHa 6a30B0i / BApUATHBHON 4acTh

. basosas yacTe npodeccruoHanbHOro GoKa
00pa3oBaTeNIbHON MPOTPAMMBI

@opmel kouTposst (MK, sk3aMeH, 3a4er) MK, sx3amen

Tokasaten ouHasi popma 3ao4Has popma
o0y4eHwHsI o0y4eHwHsI
KonmdecTBo 3aueTHBIX equHuI (KpeAUTOB) 16
T'ox mogroroBku 1,2
Cemectp 1,2.3
KonnyecTso yacos 576
- JICKIIMOHHBIX 156
- MPAKTUYECKUX, CEMUHAPCKIX -
- 1a00OpaTOPHBIX 172
- CAMOCTOSTEIBHOH padboThl 248
B T.4. HHIMBHIYAJbHOE 3a/TaHUE

HenenbHOE KOIUYECTBO YaCOB, 12, 14, 12

B T.4. ayJUTOPHBIX 6,7,6

3.0OMIUCAHUME NUCIIUTIJINHBbI

Meau u 3agaun.

Ilenrs — wusydeHne (HAKTHUECKOTO MaTepuaia MO XHUMHU OCHOBHBIX 3JIEMEHTOB W
TEHACHLUUN B M3MEHEHUU CBOWMCTB MPOCTBIX BEIIECTB U COEAUHEHMI 3JIEMEHTOB IO TPyIINaM MU
nepyuofaM NEPUOANYECKON CUCTeMBl. 3yueHue B3aMMOACHCTBHS pa3JMYHBIX BELIECTB C
OKpyKaroIel cpenod, ux (U3NONOrudeckoe U (hapMaKoJOruyeckoe NEeHCTBUE, MPUMEHEHHE B
MPAKTHYECKOH NEeATEIbHOCTH YEeJOBEKa, OSKOJIOTMYECKMX TpolsieM, CBS3aHHBIX € WX
HCIIOJIb30BAHUEM.

3adauu — yCBOEHUE TEOPETUYECKUX OCHOB OOILIeH W HEOPTaHWYeCKOH XHWMHH, KOTOpPBIE
NO3BOJIMITM OBbI OBJIAIETh OCHOBHBIMH 3aKOHAMHU U TOHSTHUSIMH, ONIEPUPOBATH UMH MPHU U3y4EHUU
OTHENbHBIX TUCLHILINH, 0000MUTh (PaKTHUECKH MaTepuas LIKOJBbHOTO Kypca, pPaccMOTPEThb
OCHOBHBIE aCIIEKThl XUMHHU MPOCTBIX BELIECTB U COEAMHEHUH S-, p- U d-3JIEMEHTOB, ONpPEIEIUTh
pOJb  HEOPraHMYECKOH XHUMHUH B  PEUICHUH (PHU3UYECKHX, SKOJOTMYECKHX, HAyYHO-
HCCIIEIOBATEIbCKUX, XO3SHCTBEHHBIX 3a/1a4.

TpeGoBanus K pe3yJbTaTaM OCBOEHHUSI JUCHUIIMHBL: [Ipouiecc n3yueHUs: TUCIUTUTMHBI
HampaBJjieH Ha GOPMHUPOBAHHUE SJIEMEHTOB CICAYIOMMUX KOMIEeTeHIH B cooTBeTcTBUU ¢ ®I'OC
BO no naHHO# crienuaabHOCTH:




yHuBepcaabHbIX komnereHuui (YK):

YK-1. CniocoOeH oCyImecTBIsATh KPUTHIECKHA aHAN3 MPOOJIEMHBIX CUTYyallUil HA OCHOBE
CHCTEMHOTO MOAXO0/1a, BBIPadaThIBATh CTPATETHUIO NEHCTBUI.

odmenpodeccnoHanbHbIx komnereHuui (OIIK):

OIIK-1. CrocobeH aHanMu3MpPOBaTh, HWHTEPIPETHPOBATH M 0000IWATH PE3yJIbTATHI
SKCIIEPUMEHTAIBHBIX U PACUETHOTEOPETUIECKUX PabOT XUMHUYECKON HAIIPABJIEHHOCTH,

OIIK-2. CnocobeH TpPOBOAWTL XUMHUYECKUH SKCIEPHUMEHT C  HCIOJb30BAHHEM
COBPEMEHHOT0 000pyIOBaHMsL, COOI0Iast HOPMbI TEXHUKH O0€30MacHOCTHY,;

OIIK-3. CnocobeH mpUMEHSITh PacYETHO-TEOPETHUECKHUE METObI ISl M3YUYEHUSI CBOWCTB
BemecTB U npoueccoB C UX ydyacTHEM, HUCHOJb3Ysl COBPEMEHHOE MPOrpaMMHOE OOeCIeUeHHne U
0a3bl JaHHBIX MPOGECCHOHATBHOTO Ha3HAYEHHS,

OIIK-4. CriocobeH muiaHMpOBaTh PabOThl XUMHUYECKOH HAIPaBICHHOCTH, 00padaTsBaTh U
UHTEPIPETHPOBATh TOJNYYEHHBIE PE3YyJbTaThl C HCIOJB30BAHMEM TEOPETHUECKUX 3HAHUHA U
NPAaKTUYECKUX HABBIKOB PELICHHS MATEMATHUECKUX U (PU3UUECKUX 33/a.

Ipodeccuonanbubix komnerenuui (IK):

HAYYHO-HCCJIeJ0BATEIbCKAS AeSITEIbHOCTD:

I[IK-1 Cnocoben mnposonuth cOop, 00pabOTKy, aHanmu3 W O0OOIIEHHE pPe3yJIbTATOB
SKCIIEPUMEHTOB M HCCJICJOBAHUN B PA3IMYHBIX OOJNACTSIX XUMHH, XUMHYECKOW TEXHOJOTUH U
CMEKHBIX HayK;

[IK-2 CnocobeHn ohopMIsATh pe3ysbTaThl HAYYHO-HCCIENOBATEIBCKUX U OIBITHO-
KOHCTPYKTOPCKUX padoT;

TeXHOJIOTHYEeCKAS AeATETbHOCTD:

I[IK-4 CnocobeH TpOBOAUTH HAy4YHBIE  HCCIIEAOBAHUS, COBEPLICHCTBOBATH |
pa3pabaThiBaTh TEOPUU U METOABl H3YyUYEHUs] XHMHUYECKHX MPOLECCOB, OCYLIECTBISTH
NPAaKTUYECKOE NPHUMEHEHHWE IOJYYEHHbIX 3HAHMH W PE3yJbTaTOB B PA3JIMYHBIX OTPACISIX
SKOHOMHKH (ITPOMBIILIEHHOCTH, CEITbCKOM XO3SIIICTBE U JIP.), CBA3aHHBIX C MepepadOTKON ChIPBS,
noJry(haOpUKaTOB, MPOMBIIIJICHHBIX OTXOMOB, MOJYYEHHEM M COBEPIICHCTBOBAHHUEM Pa3IMYHBIX
BEIIIECTB, MATEPUAJIOB, Pa3padOTKOMN U yIy4IIEHHEM TEXHOJIOTHIECKUX MTPOLIECCOB;

IIK-5 CrnocobeH k MPOBENEHUIO OMBITOB, WUCIBITAHUN W AHAJIM30B C LENBI0 H3YYCHHS
COCTaBa, CTPOCHHUs, CBOWCTB M IPOLECCOB NPEBPALICHHUI BEIIECTB, JHEPreTUUECKUX U
XUMUYECKUX U3MEHEHUH B Pa3IMUYHBIX HATYPAJIbHBIX WM MCKYCCTBEHHBIX BELIECTBAX, ChIPbE U
HU3JIEJIHAX,

[IK-6 Cnocoben Ha pa3pabOTKy METONMK TMPOBENEHUS KOHTPOJIS KadecTBa IS
U3roTOBUTENEH U NoTpeduTeNel XMMIUYEeCKOH MPOMYKIUH.

OPraHM3ALMOHHO-YNIPABJEHYECKAS 1eATEIbHOCTD:
I[IK-9 CnocobeH npuUMEHSTh aKTyalbHYI)  HOPMATHUBHYK  JOKYMEHTAIMIO B
COOTBETCTBYIOIEH 00JIaCTH 3HAHUA.

B pe3yabTare usyueHusi y4eOHOH JUCHHILUIMHBI CTYAEHT J0JI2KEH.

Snamep:

— OCHOBHBIE TTIOHSITHS U 3aKOHbI XUMHU;

— O Pa3IMYHBIX KJIAaCCaX HEOPTraHWYECKUX COCIWHEHUM, TeHETHYECKYIO CBSI3b MEXKIY
HUMMH,

— O TIOJIOXKEHHUH HEMETAJIOB M METAJUIOB B TEPUOAUYECKON CHUCTEME XHMMHUYECKHX
anemenToB /[ 1. MeHneneena,

— 0 3aBUCUMOCTH CBOWCTB 3JIEMEHTOB OT CTPOEHUS X JJIEKTPOHHBIX 000JI0YEK;

— O B3aUMOCBSI3U MEXAY CTPOSHHEM BEIECTB M UX MPEBPAICHUSIMU B HEOPTAHUYECKUX
cucTeMax,

— 00 OCHOBHBIX CBOWCTBAaX 3JIEMEHTOB-HEMETAJJIOB M METAJUIOB, IEPEXOIHBIX JJIEMEHTOB
W UX COCTMHECHUI;



— OCHOBBI CHHTE32a BEIIECTB B JJAOOPATOPUH U MPOMBIILICHHOCTH,

— OCHOBHBIE MPOOJIEMbl XHMHYECKOU SKOJIOTHH,

— TMpaBWJIa TEXHUKH O€30MacTHOCTH MPHU padoTe B XUMHUYECKOH JJaOOpaToOpuH.

Ymems:

—  XapaKTepu3oBaThb $-, p- U d-3JIEMEHTHI MO MX MOJIOKEHUIO B MEPUOTUIECKON cHUCTEMel
.. Menneneena,

—  XapakTepu3oBaTh OOIIHME XUMHYECKHE CBOWCTBA METAJUIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTAHMYECKUX COSAUHEHHIA,

—  OOBSACHATHL 3aBUCUMOCTb CBOWCTB HEOPTaHUYECKUX COEIUHEHHH OT WX COCTaBa,
CTPOEHHUS U CIIOCOOOB 00pa30BaHUS XUMHYECKOH CBSI3U;

— pematb  pasNUYHBIE ~ XUMUYEeCKHe  3amadd  (pacueTHbIE, TECTOBBIE W
SKCIIEPUMEHTAIIbHBIE);

—  BBINOJHATh XUMWUYECKUH SKCIEPUMEHT IO MOJYYSHHUIO PA3JIMYHBIX HEOPTAHHMYECKHIX
BEIIECTB, OMPEICIICHHI0 UX KAaYeCTBEHHOT'O COCTaBA U H3YYEHUIO CBOWCTB.

Bnaoemn:

—  HaBBIKAMU IOJIb30BAHUS XUMHUYECKON NOCYA0H U nmpudopamy,

—  NpHEMaMH OCYILIECTBJICHHUS XUMUYECKOrO 3KCIIEPUMEHTA,

— BO3MOXHOCTSMH IOMCKa HEOOXOAMMOH wWH(pOpManIMU B HAy4YHOH M CIPABOYHOHN
JUTEPATYPE,

—  mpuemamMu opOpMIICHHS PE3YJIbTATOB HKCIEPUMEHTA U PaCIIU(PPOBKH UX.

4. COAEPKAHUE JUCIHUIIJIMHBI U ®OPMbI OPTAHU3AIINU YYEBHOTO
HNPOLECCA

Kypc mucummmmaer "Heopranuwdeckas Xxumus" MpeaycMaTpUBaeT CieAyromue (opMbl
OpraHu3aluy yueOHOTo mpoLecca:

- JIEKLHH,

- mabopaTopHbIE 3aHATHS,

- caMOCTOATENbHAS paboTa CTyIeHTa.

Marepuan u3naraercsi ¢ HCIIOJIb30BAHUEM CIIOBECHBIX, OOBSICHUTEIbHO-HIUTIOCTPATHBHBIX,
SBPHUCTUYECKUX, MPOOJEMHBIX M HCCIIENOBATENBCKUX METONOB IpenonaBanus. llpu nposeneHnu
JeKIMHA JUIst OOCYKIEHHsI MaTepHajia IIHPOKO HCIIONB3YIOTCS MYJbTHMEINIHbBIE MPE3EHTALNH,
aHMMAallMH, a TaKXe pa3gaTodyHble Marepuaibl. Bo Bpems nabopaTOpHBIX 3aHSATHH CO3NAOTCS
npoOJieMHbIE CUTYALlMH, PACCMATPUBAIOTCS 3a7aud MAaKCHUMAaJbHO MPUONMKEHHBbIE K TPAKTHKE,
IUTSL CAMOCTOSITENIbHON PabOThI MpeIaratoTcst OJIOKH 3a71a4, TBOPUECKHE 3a1aHuUs.

B yueOHOM mporecce MIMPOKO NPUMEHSIOTCS AKTUBHBIE M WHTEPAKTHBHBIE (HOPMBI
NPOBENEHUST 3aHATUH (OEMOHCTpALMM XHMMHUYECKHX peakiuil, pa3dop 3aKOHOMEpHOCTEH
NPOTEKAHMSI XUMHYECKHX IMPOLECCOB, TUCKYCCHUS, TIOJEMHKA), BHEAYIUTOPHAsT CAMOCTOSITEIIbHAS
pabota, OayIbHO-PEHTHUHIOBasi CHUCTEMa OLIEHKH YCIIEBAEMOCTH, JIMYHOCTHO-OPHUEHTHPOBAHHOE
oOyuenue, mpobiemHoe obOydeHue, OJIOUHO-MOAyJbHOE oOydeHue. Mcnonb3oBaHue B y4eOHOM
nporecce MPaKTHYECKUX BHUIEOONBITOB MO NaHHOMY KYpCY; PAaCCMOTPEHHE Pa3JINYHBIX THUIIOB
TEOPETHUYECKNX W MPAKTHUYECKUX 3a7a4, HATJISIAHO TEMOHCTPUPYIOLINX CBSI3b XUMHH C JKHU3HBIO,
XUMHYECKOTO 3KCIIEPUMEHTA, TECTOB U KOHTPOJIBHBIX (MOAYJIbHBIX) padoT.

CamocrosiTenpHass paboTa CTYyIEHTOB NMPENyCMaTPUBAET BBIMOJIHEHHE HHIUBUAYAIbHBIX
3alaHui, peleHne OJIOKOB 3a1ad Mo TeéMaM, MOATOTOBKY K JaOOpaTOPHBIM 3aHATHUSAM, H3YYECHHE
yueOHOH M MeTonanuecKor nuteparypbl. CTYIEHTBI CAaMOCTOSITENLHO 10padaThIBAlOT HEKOTOPHIE
TEMBI, KOTOpBIE M3Y4aJUCh B KypC€ XHMHHU. Ta30BbIE 3aKOHBI, KJIACCHl HEOPTaHUYECKHX
COEAMHEHUH, CrmocoObl TONYYEHUs] OCHOBAHWH, KHUCIOT, THUAPOKCHIOB, COJNEH, H3y4aroT
NPUMEHEHHE HEOPraHWYeCKHUX COEJUHEHUH, MPOCThIE BEIIECTBA W COEAMHEHHUS B MPUPOIE.
IIpoBomaT wu3yueHne mnpuOOpoB u OOOPYIOBAHMSA, MPOBOIAT SKCIEPUMEHT, 0OpadaThIBAIOT
NOJIYYE€HHBIE PE3YJIbTAThI, AHATH3UPYIOT ITOJyUYEHHBIE PE3YJIbTAThL.
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Cooepoicanue oucyuniuno
Coaepxarenbnbiii MoayJb 1. CTpoeHue aToma.

Tema 1. IlepBblie nOKa3aTENBCTBA CIOKHOCTU CTPOCHUS aTOMA. AABJIEHUE CBETA, KATOIHbIE
U PEHTI€HOBCKHE JIy4dH, ONbIT bekkepens.

Tewma 2. JIOKBaHTOBOXMMHYECKHE MOENU aToMa: MojeIb ToMIicoHa, onbiThl Pesepdopna,
IUTAHETapHasi MOAENb, CIIEKTP aTOMAapHOro BOAOpOAa, ypaBHeHue Punbepra,
noctyiarsl bopa, BeiBon ypaBHeHus Punbepra usz Teopuu bopa, Hemocratku
JOKBAHTOBOXMMHUUYECKUX MOJIENEH.

Tema 3. OCHOBBI KBAaHTOBOM MEXAHUKU: KOPIYCKYJISIPHO — BOJIHOBOM Jyaslu3M, NMPUHLMI
HeonpenenenHoctu [ eizenbepra, ypasuHenue Illpenunrepa (oOmuii BUT),
BOJIHOBasl (YHKIMS U OTPAaHUYEHHsSI Ha Hee.

Tema 4. KBaHTOBO — MeXaHU4YeCKas MOJENb aToOMa. OpOWTal b, COCTAaBHBIE YaCTH
ypaBHeHusi IllpenuHrepa u uX pelleHUs, KBAaHTOBbIE 4YHCHA, IIpaBHIa
3amoNHeHus1 opOwTanel »JeKTpoHaMu (TMpaBWia MHUHUMAJIBHBIX JHEPTUi,
npuniun  [laynu, npaBwno XyHZIa), MHOTOSJIEKTPOHHBIE AaTOMBI, METO[
CaMOCOTJIACOBAHHOTO ~ TOJIS,  3JIEKTPOHHBbIE  (POPMYJBL,  3JIEKTPOHHO-
rpaduyeckue GopMyJbL.

Tema 5. CrpoeHue aTOMHBIX sfep: MNPOTOHHO-HEHTPOHHAs TEOpUsl, YCTOHYUBBIE
HYKJIOHHBbIE KOHPUTYpaINN 1 Marn4ecKyue 4ncia.

Tema 6. Ilepuoandeckuii 3akOH U nepuoandeckas cucrema snementos J[. M. Menaeneesa:
NEePUOIUIECKUN 3aKOH, CTPYKTYPHBIE (PparMeHThl MEPUONUIECKON CHCTEMBI,
TUMBl TIEPUOANYHOCTH (TJIaBHAs, BHYTPEHHSIS, BTOPHYHAS, IUArOHAIbHAS
CXOXECTbh).

Tema 7. U3sMeHeHUE CBOMCTB BJIEMEHTOB B MEPHUONAX U Ipynnax. paguyChl, NOTEHLHAI
HMOHM3ALUH, CPOACTBO K BJIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCTb.

CoaepxaresbHbIi MOAYab 2. XHMHYeCKAasi CBSI3b.

Tema 1. OOmue mONOXKEHUs: HSHEPrHsl ABYXaTOMHOH CHCTEMBbI, TpaBHiIa 3ampeTa
CUMMETPHH, MEXaHU3MbI 00pa3oBaHus cBsi3H, ypasHenue [penunrepa nust Ha'™ u
€ro pelIeHue, TUIbl XUMUYECKOU CBsI3H, IJINHA U SHEPIUsl CBA3U.

Tema 2. HoHHBIH THI CBA3M: YCJIOBUSL OOpa3oBaHUs HOHHOIO THMA  CBSI3H,
3JIEKTPOCTATUYECKOE B3aUMOMACHCTBUE [BYX HWOHOB, CBONCTBA HOHHOW CBSA3H
(MONAPHOCTb, ~ HEHANPABJIIEHHOCTb,  HEHACBIIIEHHOCTh), KOOPAWHALMOHHbBIE
MOJIM3IPBI M KOOPIUHALIMOHHBIE YHCia (K.4.), 3aBUCUMOCTD K.4. OT COOTHOIICHUS
HMOHHBIX PajnlyCOB, SHEPryus MOHHOIO KPUCTAJUIa, MOJSPU3ALN HOHOB, MPaBUIIa
®dasiHCa, cTereHb HOHHOCTH.

Tema 3. KoBaneHTHast CBSI3b: YCJIOBHsS OOpa3OBaHUs, CBOWCTBA KOBAJIEHTHOW CBSI3U
(ONAPHOCTD, HANPABICHHOCTb, HACHILEHHOCTh), JIMHA W JHEPTUS CBs3H,
JUTIONBHBIM MOMEHT, MOJIIPHOCTb MOJIEKYJIBL.

Tema 4. Meton BanentHbIx cBsizeil (BC): BomHOBas QyHkuums, uHTerpanel B Merone BC,
BApHALMOHHBINA 1MOIXoA, (opMa M 3HEPrusi CUMMETPHUYHBIX M aCHMMETPUYHBIX
BOJIHOBBIX (DYHKIHUH, G-, TT-, O - CBsI3U, THOpUAN3AIHS OpOUTaNeH, KOHPUTYparus
MOJIEKYJI, CTPYKTypHast popmyia.

Tema 5. Merox OTTanKMBaHMUS BAJEHTHBIX SJEKTPOHHbIX map (BOJII wmmum meron
I'mnnecnu): OCHOBHBIE TIOJIOKEHUS] METOZA, BJIMSHUE HEMOAENEeHbIX Map Ha
TFE€OMETPHIO MOJIEKYJIBL

Tema 6. Meron monekyJsipHbix opbutaneii (MO): BonHOBast GyHKIMS, TUIBI opOuTanei
(CBsI3BIBAIOINE, AHTHUCBA3BIBAIOIINME, HECBSA3BIBAIOLINE, MAaJIOCBS3BIBAIOLINE),
uHTerpansl B Merone MO, kpaTHOCTb cBs3H, AuarpaMMbl MO a5t ABYXaTOMHBIX
monekynl I u Il mepmonmoB (roMosimepHble U TeTepPOsAEpPHBIE), IMOHITHE O
KOJUIEKTHBHON opOutanyu, Merog MO 1J1s1 MHOrOaTOMHBIX OMHAPHBIX MOJIEKYJL

Tema 7. HeaneHTHbIE CHIBL. BOAOPOAHAs CBA3b, METAUIMYECKass CBsi3b, CHIIbI
MEKMOJIEKYJIIPHOTO  B3aMMOJACHUCTBHS, YCIOBUS OOpa3OBaHMs, BIMSHUE Ha



CBOWCTBA COENMHEHWH, 30HHAas TEOpPUs TBEPAOrO Teja, MPOBOIHUKH,
TIOJIYITPOBOHUKY, TUJIEKTPHKH.
CoaepxkareabHbId MOAYJIb 3. OCHOBBI TEPMOAHHAMHUKH,

Tema 1. TepmoauHamudeckue (PYHKIUHU: MOHITHE O cHCTeMe, BHyTpeHHss sHeprus (AU),
sutanenus (AH), 1 3akon tepmonuHamuku, 3aBucumoctb AH m AU ot
temnepatypsl (3akoH Kuprodda), Temmoemkocts, cesazp mexay Cp u Cy (BbIBOR),
CTaHIAPTHOE COCTOSTHUE.

Tema 2. OcHoBbl Tepmoxumuu: 3akoH [ecca, cimencTBusi U3 3akoHa lecca, TEMJIOTHI
00pa3oBaHUsl M CrOpaHUs, SHTAIBIHIHbBIE (IHEPTUH) CBsI3eH, CrIocoObl pacuera
TEIUIOBBIX 3P (HEKTOB peaKIHil.

Tema 3. DaTponus (S): noHsiTHE 00 SHTPONHH, 3aBUCUMOCTb A S OT Temmeparypsbl, 00bema,
JaBJICHUs], NI3MEHEHUE SHTPOIHMU B XOAE PEAKIHHU, YCIOBUS CAMOMPOH3BOJIBHOIO
nporekanus peakuui, Il 3aKoH TepMOgMHAMUKH, pacueT AS peakuuu.

Tema 4. Dueprust I'n66ca (AG) u sHeprust I'enbMrosbia, yCIOBHs CaMOINPOH3BOJIBHOTO
NPOTEKAHMS PEAKUU (SHTPONUHHBIA M SHTAJIBIUNAHBINA (PAKTOPHI), PABHOBECHE U
YCJIOBHSI €€ YCTAHOBJICHHSI, TEPMOAMHAMUYECKUN BBIBOJ KOHCTAHThI PABHOBECHH,
crocobn! BeIpaxkenns koHctanthl pasHobecus (K°, Ko, Kp u Ky), 3aBucumoctsb
KOHCTaHTBI OT TeMriepatypsl (ypaBHeHue Bant-I'odda), ypaBHeHHE H30TEPMBL

Tema 5. XuMuyeckoe paBHOBECHE. CBA3b MEXKIy KOHCTAHTOH pABHOBECHUs U BDHEPrueu
I'nb6ca, BnusHUE BHEIIHUX (PAKTOPOB HA COCTOSIHUE PABHOBECHS, YCIIOBHUS
cMmetenns pasaoBecus (mpunuun Jle latennbe)

Tema 6. 3aKOHOMEPHOCTH MPOTEKAHHs PEAKLUI: HANpaBiIeHHWE NPOTEKAHUS PEaKLH,
CTENEHb MPEBPAIICHUS M €ro CBSI3b C KOHCTAHTOH PaBHOBECHS], ONTHMAaJIbHBIE
YCJIOBHSI POTEKAHUS PEAKLIU.

CoaepxaresbHblil Moayab 4. OCHOBBI KMHETHKH.

Tema 1.OCHOBHBIE TOHSTHA KHUHETHKH. CKOPOCTb CPEINHSI M MIHOBEHHAs, 3aKOH
IEHCTBYIOIMUX MAacCc, KHHETHYECKOe ypaBHEHHE, CKOPOCTb B TOMO- U
TeTEPOreHHBbIX CHUCTEMaX, MOPSIOK M MOJEKYJSIPHOCTb PEAaKLUWH, KOHCTAHTa
CKOPOCTH, MEXaHU3M PEAKIIUH.

Tema 2. DKcneprMeHTaNIbHAS KUHETHUKA. SKCIIEPHUMEHTAIBHOE OIpPEIesIeHHe MOPSAKOB IO
KOMITOHEHTaM, O0Ilero mnopsaka mo 3aBucuMmoctssM w = f(c) u ¢ = f(1),
HCTIOJIB30BAHUE TTOCTOSTHCTBA KOHCTAHTBI PABHOBECHSI, EPUOJT MOy ITPEBPAILECHUS
st peakuuid 0 — 2 MOPSIAKOB.

Tema 3. Teoperuueckne OCHOBbI KMHETHKHU: ypaBHEHHE AppeHHyca, SHEepPTrusl aKTUBALUY,
JKCIIepUMeHTabHOe omnpeneneHne A u Ea, Teopusi akTHBHBIX COyAapeHHH,
AKTHUBHBIE MOJIEKYJIbI U 3aBHCHUMOCTb MX COIEP)KaHHsI OT TEMIIEPATyphl, TEOPHUS
abCONIOTHBIX CKOPOCTEH, aKTHBUPOBAHHBIH KOMILUIEKC, ypaBHeHHE ODHpuHra —
[TonsiHu (BBIBOI), BBIBOJ KOHCTAHTHBIX YPAaBHEHUH (CKOPOCTH OMNpEAessroInast
CTanus, CTAIIHOHAPHOE MPUOIIKEHUE).

Tema 4. Bnusinue (pakToOpoB Ha CKOPOCTh PEAKIUH. BJIMSHUE KOHIICHTPAIIMH, IaBJICHUS,
TemnepaTypsl, ypaBHeHue Bant —Todda, mpasuno Bantr — Todda, karamms
NOJIOXKUTENbHBI W OTPHUIATENBHBIA, KaTaJH3aTop, KHHETHYECKOE YpPaBHEHHE
HEKATAJIUTHYECKOT0 W KATATUTHYECKOrO MpPOIeccoB (BbIBOA), TOMOTCHHBIH U
reTePOreHHbBIN KaTaIus.

Tema 5. Kuneruka CIOXHBIX peakiuil: oOpaTuMble peakUUd, KHHETUYECKUH BBIBOX
KOHCTAHTBbl PABHOBECHS], WHULMHPOBAHHE (POTOXMMHUECKUX PEAKLUH, LEIHbIE
peakuuu (Hepa3BeTBIICHHAS, pa3BETBIICHHAS, pEeIKOpa3BETBICHHASN),
napajieNibHble, IOCIENOBATEIbHBIE W TIOCJIENOBATENbHO — MapaulebHbIC
peakiuu (KHHETHYeCKOe YpaBHEHUE, AuarpaMMel ¢ = f(1)).

CoaepxkareJbHbIH MOAYJIb S. PacTBOPBI HEIJIEKTPOJIUTOB.
Tema 1. TepmomnHamuueckue acnekTbl. TEPMOJMHAMHKA MPOLIECCA PACTBOPEHUS, TUIIBI
pacTBOpOB (MCTUHHBIE, KOJUIOWAHBIE, TPyOO-IHUCIEPCHBIE CHUCTEMBI), 30HBI B



pacTBope, W3MEHEHHE TEePMOAMHAMUYECKHX (YHKIUI mpu oOpa3oBaHUM 30H,
npaswio ¢a3 ['nbbca, quarpammer ogHOokoMOHeHTHBIX cucteM (H2O u CO»),
IuarpaMMbl IBYXKOMIIOHEHTHBIX CHCTEM (C MPOCTOH 3BTEKTHKOH, C TBEPIAbIMU
pacTBOpaMH, C HOBBIM COCTUHEHHUEM ).

Tema 2. KosnuratusHble CBONCTBAa pacTBOpoB. | 3akoH Payns, NOJOXWUTENBHOE W
OTPHLIATEIbHOE OTKJIOHEHHE OT 3aKOHA, JUarpaMmbl coctosiHus p = f(x), Il 3akoH
Payns, kpuockonusi, 30yTHOCKONHSL, KPHO- U 30YJIHOCKONMYECKNE MTOCTOSIHHBIE,
OoCMOTHYeCcKOe paBieHue, ypaBHeHHe Bant - Todda, wucnoas3oBanue
KOJUIUTaTUBHBIX CBONCTB.

CoaepxaresibHbII MOAYJAb 6. PacTBOPbI 3/1€KTPOJINTOB.

Tema 1. TepMonuHaMU4YeCKHe aCMEKThI MPOIECC MOHU3AIMUA U JUCCONUANNN (M3MEHEHUE
TEPMOAMHAMUYECKUX  (YHKUMH),  KOHCTAHTa  JUCCOLMALINM,  CTETEHb
OUCCOLMALIUYM, CTyIlleH4aTas JAMCCOLMalusi, 3aKkoH pasBedeHus OcTsanbia,
BIUSIHUE KOHLEHTPALlMd W TeMIIepaTypbl Ha COCTOSHHE paBHOBECHUS IIpU
OUCCOLUALINN.

Tema 2. Boma kak pacTBOpPUTENb. MOHCCOLMALIMS, HWOHHOE TMPOU3BEAECHHUE BOBI,
xonuentpanus [H'] u [OH] B pactBopax, pH pacTBopa, HHAMKATOPBI U IPYTHE
MeTonpl omnpeneneHus: pH, KHUCIOTBl, OCHOBHbIE COJM C TOYKHU 3PEHUS
3JIEKTPOIUTHUYECKON Auccouranun, OypepHbie pacTBOPHL

Tema 3. KomnuratuHble CBOICTBA pPacTBOPOB  JJEKTPOJMUTOB.  HM30TOHUYECKUN
K03(ppuLeHT U ero CBA3b CO CTENEHBI0 AMCCOLMALINK, 3aKOHbI Payisi, ocmoc,
3KCINEPUMEHTANBHOE ONpPENEIEHUE MOJISIPHBIX MacC U CTENEHH AUCCOLUALINH.

Tema 4. I'eTeporeHHble paBHOBECHUS. PACTBOPUMOCTb, NPOU3BENCHHE PACTBOPUMOCTH,
pacyer pacTBOPHMOCTH CJIaOOro 3JIEKTPOJINTA U CUIIBHOTO 3JIEKTPOJINTA, YCIOBUS
0o0pa3oBaHUsl WJIM PACTBOPEHHUs] OCANKa, BJIMAHHE OIHOMMEHHBIX HOHOB Ha
PacTBOPUMOCTb.

Tema 5. PacTBOpbl CHIBHBIX 3JIEKTPOJUTOB. HOHHAsl CUJA PAacTBOPA, AKTHUBHOCT,
ko3 punmeHT akTuBHOCTH, Teopusi Jlebas — [tokkens, TepMOIMHAMUYECKAsT U
KOHLIEHTPALIMOHHAS! KOHCTAHTHI PABHOBECHS M UX CBsI3b, CONIEBOH 3 (PeKT.

Tema 6. I'uaponus: ruapoIn3 N0 KaTUOHY, MO aHUOHY, COBMECTHBIN, B3aUMHBIN, KOHCTAHTA
U CTeNeHb THAPONN3a, BIUSHHE (AKTOPOB HA MPOTEKAHHE THAPOJIN3A,
KOJIMYECTBO CTAOUIN T'MAPOIN3a, TUAPOIN3 KUCIBIX U OCHOBHBIX COJIEH, TUAPOIIN3
HE3JIEKTPOJIUTOB.

Tema 7. Teopuss kuciaor U oOcHOBaHU: bpeHcrena, moHoTponuu, JIprouca, >KeCTKHX M
MSTKHX KHCJIOT U OcHOBaHui [lupcona, YcanoBuua, peakiiuu HEUTpaTu3ay.

CoaepxaTesbHbIil MoaY b 7. OCHOBBI JIeKTPOXHUMHH.

Tema 1. OCHOBHbBIE TMOHATHS. OKHCIUTEIBHO — BOCCTaHOBHTENbHBIH mpouecc (OBII),
OKHCITUTENIbHO — BoOccTaHoBUTenbHast peakumus (OBP), oxucnmurensHo —
BOCCTAHOBUTENIbHbIE MOTEHLMANbl, ypaBHeHHe HepHcTa, psn  HanpsokeHHH
METAJUIOB U OTPAHUYEHHUs NIPU €rO UCIOJIb30BAHNH.

Tema 2. l'anbBaHWYecKkHe 3JIEMEHTBL. COCTaBHbIE 4acTH, YypasHeHue HepHcra,
3JIEKTPOABUKYIIAS CUJIA, HANIPABJICHHUE 3JIEKTPUYECKOrO TOKA, THUIIBI 3JIEMEHTOB,
TOIUIMBHBIE 3JIEMEHTBI, AKKYMYJISTOPBL

Tema 3. OBP: nHampaBneHue mpoTekaHUsl, KOHCTAHTA PABHOBECHS, BJIHMSHUE KHUCJIOTHOCTH
cpensl Ha ipotekanne OBP, ypasaenne HepHera, koppo3ust merauios u 6opsda ¢
HEH.

Tema 4. DnexkTpoau3: B pacIuiaBe, B paCTBOPE, THIIBI SJIEKTPOIOB (MHEPTHBIE, pACTBOPUMBIE,
CHeLHaNbHbIE), HCIONb30BAHUE SJEKTPOJIM3a B  TEXHUKE, TOJSPU3ALMS
3JIEKTPOAOB, NIepeHANpPsiKeHNe, 3aKOHbI Dapaes, BBIXO/ MO BELIECTBY U IO TOKY.

CoaepxaresbHblil Mooy b 8. KoopauHaunoHHbIe COeIMHEHHUSI.

Tema 1. OOune monokeHHs: BHYTPEHHsISI (KOMIUIEKC) M BHEINHsA C(epbl, LEHTPaNbHbINA

aToM, JIMTAHIbl, XapaKTEPUCTHKH COCTABHBIX dYacTeld KoMIulekca (3apsin,



9

KOOPAMHAIIMOHHOE YHCJIO, AEHTATHOCTh), KiacCH(UKanus KOOPAMHALMOHHBIX
COeIMHEHU.
Tema 2. CrpoeHue KOOPIWHALMOHHBIX COEQUHEHWH: o0Iue mpeacTaBlieHUs,
OKTa3[puuecKkre U  TeTpadJpUuUecKue  KOMIUIEKChl, IOJM3APBI  BOKPYD
LEHTPAJIbHOIO aTOMA.
Tema 3. KoopauHauMOHHBIE COEJUHEHUS B pacTBOpe. JUCCOLMALMS, KOHCTAHTbI
00pa30BaHUs M HECTOHKOCTH, TMOHSTHS O TPAHC — BIIUSHUU.
CoaepxaresbHblil Moayab 9. p- 3semenTs! VIII rpynnei
Tewma 1. HepTHBIE 1 OJIAarOPOIHBIE Ta3HI.
CoaepxarenbHblii Moayab 10. p —31ements! VII rpynnel. Boaopoa.
Tema 1. Bomopoa. Mecto B mepuoandeckoii cucreme 3aeMeHToB. CBOMCTBA BOAOPOA.
Tewma 2. OOmmasi xapakTepHUCTHKA TaJIOTEHOB.
Tema 3. CoenuHeHHs TajJOreHOB C BOAOPOAOM. [ anoOreHoBOAOPOIHBIE KHUCIOTHI.
l'anorenuapl.
Tema 4. Oxcuasl ranoreHoB. Kucnopoaconep:kammne COeTUHEHUS TAJIOTEHOB.
CoaepxaresbHblii Moayab 11. p- anemenTsl VI rpynnel.
Tema 1. Obmas xapakTepucTrka XaibkoreHoB. Kucmopon.
Tema 2. XanpkoreHOBOAOPOABI, XaIbKOreHuabl. [1omucynb(OHOBBIE KHCIOTHL
Tema 3. Oxcuasl p-anementoB VI rpynmel. Kucnoponconepskamue kucnotst Se, Te.
Tema 4. Kucnopoacoaep:xkaiue KUCIOTHI cephl. [ aJoreHuapl 1 OKCOraJOreHU b
CoaepxaTesbHblil MOayab 12. p-3jieMeHTHI V rpynnsl.
Tema 1. OOmmast xapaKTepUCTHKA P-3JIE€MEHTOB V-TPyTIIIbL.
Tewma 2. BonopoaHble coeMHEHMsI p-3JIEMEHTOB V-Tpymnibl. AMMHAK.
Tema 3. Oxcuabl U KUCIOPOACOAEPIKAIINE KUCIOThI a30Ta U UX COJIU.
Tema 4. Kucnoponconepskamue coenuHerns Gocdopa, MUIIbSIKA, CYPbMbI U BUCMYTA.
Tema 5. Cynbdhuabl, raloreHUIbl 1 OKCOTAJIOT€HUABI P-3JIEMEHTOB V-TPYIIIIBL
CoaepxaresbHblil Moayab 13. p-asements IV rpynnel.
Tema 1. Obmmas xapaktepucTuka p-3aemMeHToB [V-rpynmsl. I'uapuasl.
Tema 2. CoenuHeHus yrieposa U UX XMMHYECKHe CBOICTBA.

Tema 3. Coenunenust kpeMHusA. X MeCTO B HEXXKUBOU MPUPOTIE.
Tema 4. CoiicTBa COEIMHEHUI TePMaHUsL, 0JIOBA U CBUHIIA.

CoaepxaresbHblii Moayab 14. p-asements! 111 rpynner.
Tema 1. Obmmas xapakrepuctuka p-saemenTos lll-rpynmnel. Coenunenus 6opa.

Tema 2. Xumuueckue CBOWCTBA COCNMHEHUHN AMOMHMHHUS U DJIEMEHTOB MOATPYIIIBI
FaJIIusl.

CoaepxaresbHblii MoayJb 15. s-asnements! I u Il rpynn.
Tema 1. s-Onements [ u Il rpynmn u ux coequnenus. Cunres. Mcnonap3oBanue.
CoaepxarenbHblii MoayJb 16. d-anements! 111 rpynner.
Tema 1. DneMeHTbI OATPYIIIBI CKAHIHUS.
Tewma 2. Obmas xapaktepuctuka 4f- u Sf-31eMEeHTOB U UX COETUHEHU.
CoaepxaresbHblii MmoayJb 17. d-asiements 1V rpynnsl.
Tema 1. CoenuHeHNs 31€MEHTOB MOATPYIIIBI TUTAHA.
CoaepxaresbHblil MoayJb 18. d-3siemenTs! V rpynnsl.
Tema 1. CoenuHeHNs 31€MEHTOB MOATPYIIBI BaHAUS.
CoaepxaresbHblii MmoayJb 19. d-anements! VI rpynnel.
Tema 1. Obmas xapakrepuctruka d-snemenToB VI rpynmer. CoennneHus Xpoma.
Tema 2. Coenunenus monubaeHa, Boabdppama. Ux cBolicTa.
CoaepxatenbHblii MmoayJb 20. d-anementsl VII rpynnbi.
Tema 1. CoennHeHHs 31€MEHTOB MOATPYIIIBI MapraHua.
CoaepxarenbHblii MmoayJb 21. d-anements! VIII rpynnel.
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Tema 1. Obmas xapakrepuctrka d-snementos VIII rpynmel. CemencTBO Kenesa.

Tema 2. IInaTUHOBBIE METAJIIBI U UX COEIHUHEHUS.
CoaepxaresbHblil MoayJb 22. d-3siemenTs! | rpynnsl.

Tema 1. DneMeHTBI MOATPYTITBI METH.
CoaepxarenbHblii MoayJb 23. d-3sementsl 11 rpynnbi.
Tema 1. DneMeHTbI MOATPYIIIBI LIMHKA.

Temamuueckuil nian

Hassanus conep:kaTenbHbIX
MopyJiel (Tem)

KomnnuectBo yacos

nHEeBHAs hopMa

3ao4Has popma

BCE B TOM YHCJIe BCE B TOM YHCIIe

ro ) n|mgab |wHAD|Ccp. |roO a1 |no |mab | uHA | c.p.

1 2 3 |4 5 6 7 8 9 10 | 11 12 13
Moayas 1

Coaep:kareabHblii MoayJb 1. CTpoeHue aToma.

Tema 1. Ilepsbie
JOKAa3aTeNbCTBA CIOKHOCTU
CTPOEHHsI aTOMA.

2,5 1 0,5

2

1,0

Tema 2.
JIOKBaHTOBOMEXaHUYECKHUE
MOJIEJIA aTOMa.

1,0

2

Tema 3. OCHOBBLI KBAHTOBOM
MEXAHUKU.

3,5 2,0 0,5

2

1,0

Tema 4. KBantoBo-
MeXaHUYecKass MOIENb
aToma.

8,5 2,0 4,5

2

Tema 5. CtpoeHne aTOMHBIX
saep.

2,5 1,0 0,5

2

Tema 6. Ilepuoanueckuii
3aKOH U NEepUOANYECcKast
cuctrema /1. 1. Menneneesa.

2,5 - 0,5

2

Tema 7. U3mMeHeH1Ee CBOIICTB
3JIEMEHTOB B MEPUONAX U
rpymnmnax

3,5

2

2,0

2

0,5

2

Bwmecre no
conepKaTeNbHOMY MOAYJIO 1

27 10 8

9

CoaepxaTejibHBII MOAYJIb 2.

XumMH4YecKas CBA3b.

Tema 1. OcHOBHBIE 3,5 1.0 0.5 2.0
TMTOJIOXKEHUSI.

Tewma 2. MoHHbIN TUT CBsI3U. | 3,5 1,0 0,5 2.0
Tema 3. KoBanenTHas CBsizb | 3,5 1,0 0,5 2.0
Tema fl MeTo Ba€eHTHBIX 6,5 2.0 25 2.0
CBsI3el

Tema 5. Meton 3,5

OTTAJKWUBAHUSA BAJICHTHBIX 1,0 0,5 2.0
3JIEKTPOHHBIX Tap.

Tema 6. Meton § 6,5 2.0 2.5 )

MOJIEKYJISIPHBIX OpOUTaIei

Tewma 7. HeBaneHTHbIC CUNIBL. | 5 2,0 1,0 2.0
Bwmecre no 34 10 3 14

COZIEPKATENHHOMY MOAYJIO 2
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Coaep:kareJbHbIH MOAYJIb 3. OCHOBBI TEPMOAHHAMHUKH.

Tema 1. Tepmonunamu- 4 1.0 1,0 5
yecKkne (yHKITHHL
Tema 2. OcHOBBI 6 1.0 3.0 5
TEPMOXUMUHU
Tema 3. DHTpONUSA. 4 1,0 1,0 2
Tema 4. Dueprust ['ubbca u 4

1,0 1,0 2
sHeprus 1 esbMronbLa.
Tema 5. Xumnueckoe 7 3 3.0 2
paBHOBECHE.
Tema 6. 3akOHOMEPHOCTH 7 5 3.0 )
MIPOTEKAHUS PEAKLIU. ’
Bwmecre no 33 9 12 12

COAEPIKATENBbHOMY MOJYJIIO 3

CoaepxaresibHbIH M0AYdb 4. OCHOBbI KMHETHKH.

Tema 1. OcHOBHBIE TTOHSATHSL | 3.5 1,0 0,5 2.0
Tema 2. DxcnepumeHTaipHas | 6,5 2.0 2.5 )
KUHETHKA.
Tema 3. OCHOBBI KHHETHKH. 5,5 2,0 1,5 2
Tema 4. Bausiaue paxtopoB | 5,5 1.0 25 5
HA CKOPOCTh PEAKINHU
Tema S.vKI/IHeTI/IKa CIIOXHBIX | 5 2.0 1,0 5
peaKLuil.
Bwmecre no 26 ] ] 10
COAEPIKATENBbHOMY MOYJIO 4
Moayasb 2

Coaep:raTeJbHbIH MOAYJIb S. PACTBOPHI HEIJIEKTPOJINTOB.
Tema 1.
TepMoanHaMUUeCKue 9 2,0 1,0 6,0
ACTEKThL
TeMva 2. KoanuraTuBHbIC 3 2.0 4,0 )
CBOWCTBA PacTBOPOB.
Bwmecre no 17 4 5 3

COZIEPKATENHHOMY MOAYJIKO 5

CoaepxateibHbII MOAYJIb 6. PacTBOpBI 3/1€KTPOJINTOB.

Tema 1.

TepMoanHaMUueCKue 7 2,0 3,0 2
ACIEKThL

Tema 2. Bona xax 6 1.0 3.0 )
pacTBOPUTEJIb

Tema 3. KonnuratusHble

CBOICTBa PacTBOPOB 8 1,0 5 2
3JIEKTPOJIUTOB

Tema 4. I'eteporennsie 3 2.0 4 5
paBHOBECHUsI

Tema 5. PacTBOpBI CUIIBHBIX 3 2.0 4 5
3JIEKTPOJIUTOB.

Tema 6. 'maponus. 10 2,0 4 4
Tema 7. Teopun KUCIOT U 10 20 4 4

2

OCHOBaHUI

BwmecTte o 57 12 27 18
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COAEPIKATENTBbHOMY MOAYJIIO 6 |

Cone

KATeJbHbIH M0oaYJIb 7. OCHOBBI 2J1IeKTPOXHUMHH

Tema 1 OCHOBHBIE TOHITHS.

10 2,0 4 4
Tema 2 ["'anpBaHNYECKHE 10 2.0 4 4
3JIEMEHTBI.
Tema 3 OxuciauTeapbHO-
BOCCTAHOBUTEJILHEIE 10 2,0 4 4
peakLuu.
Tema 4 DnexTponus. 10 2,0 4 4
Bwmecre no 40 3 16 16
COZIePKATENHHOMY MOAYJIKO 7

CoaepxaresbHblil MoayJb 8. KoopauHannoHHble coelMHEHHUsI
Tema 1 OOmue monoKeHUs 7 2,0 4.0 1
Tema 2 Ctpoenue
KOOPJIMHALIUOHHBIX 7 2,0 4.0 1
COeTMHEHUN
Tema 3 KoopauHaunoHHbIe 7 2.0 4,0 1
COEIMHEHUsI B PACTBODE.
Bwmecre o 1 6 12 3
COZIEePKATENBbHOMY MOAYJIIO 8
Moayab 3
CoaepxaTesbHbIil M0oaYJb 9. p- 3siemenThl VIII rpynnsei
Tema 1. HneptHbie 51 75 1.0 6.0 1
OJIaropoJIHbIE Ta3hbl. ’ ’
Bwmecte mo | - 1 6 1
COZIEePKATENHHOMY MOAYJIHO 9 ’
CoaepxaresbHblii MoayJb 10. p-anements! VII rpynnsl. Bogopoa.
Tema 1. Bonopon. Mecto B
NEPUOAMECKOIi crcTeMe 11 1.0 40 6.0
snemeHToB. CBONCTBA ’ ’ ’
BOAOPOA.
Tema 2. OOmmas 1 1.0 4.0 6.0
XapaKTEPUCTUKA raJIOT€HOB.
Tema 3. CoenuneHust
TaJIOreHOB C BOJOPOAOM. 11 1.0 40 6.0
l'anorenosomopoaHbie ’ ’
KHCJIOTHL I'anorenupel.
Tema 4. Oxcunbl rajJoreHos.
Kucnoponconepxamue 11 1,0 4,0 6,0
COEIMHEHMUSI.
Bwmecte no conepxka- 44 4 16 24
TEJILHOMY MOAYJIr0 10
CoaepxaresbHblii MoayJb 11. p- anemenTsl VI rpynnel.

Tema 1. OOmmas 10 2,0 2,0 6,0
XapaKTEepUCTUKA
xajpkoreHos. Kucnopon.
Tema 2 XanbKOreHOBO- 10 2,0 2,0 6,0
OOPOABL, XaIbKOT€HUBI.
IMonucy b OHOBBIE KUCIOTHI
Tema 3. Oxcupsl p- 10 2,0 2.0 6,0
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35eMeHTOB VI rpynmnel
Kucnoponconepxarue
KkucjaoThl Se, Te.

Tema 4.
Kucnoponconepxarue
KHUCJIOTHI cepbl. ['amoreHuabl
1 OKCOTaJIOT€HUBI.

10

2,0

2,0

6,0

Bwmecte no conepxka-
TEJILHOMY MOayJo 11

40

8

8

24

Coaep:rareJibHbIH MOAYJb 12,

p-3J€MeHThl V-rpynnsl.

Tema 1. OOmmas
XapaKkTEepUCTUKA P-
3JIEMEHTOB V rpynu.

8

2.0

2.0

4.0

Tema 2. BonoponHsie
COEIMHEHUS P-3JIEMEHTOB V
CPYIIIBL

2,0

2,0

4,0

Tema 3. Oxcuner T
KHCJIOPOJICOAEPIKALIINE
KUCJIOTHIL

2,0

2,0

4,0

Tema 4.
Kucnoponconepxarue
coenuHenus pocdopa,
MUIIBbAKA, CYPbMbI, BUCMYTA.

2,0

2,0

3,0

Tema 5. Cynbdunsl,
TaJIOTeHUBI U
OKCOTaJIOTEHHIBI P-
3JIEMEHTOB V Ipynmbl

2,0

2,0

3,0

Bwmecte no conepxka-
TEJILHOMY MOAYJIFO 12

38

10

10

18

CoaepxaTesbHblIi M0oaYJb 13. p-3jiemenThI 1V rpynnsl

Tema 1. OOmias 6 2,0 2,0 2,0
XapaKTEePUCTHKA P-

35eMeHTOB 1V rpynmer

I'unpunsl

Tema 2. CoennHeHus 8 2,0 2.0 4.0
yriepona

Tema 3. CoennHeHUs 8 2,0 2.0 4.0
KPEMHHsI

Tema 4. CoennHeHUs 8 2,0 2.0 4.0
repMaHMsi, OJIOBA U CBUHIIA.

Bwmecte no conepxka- 30 3.0 8.0 14

TEJILHOMY MOAYJIrO 13

2

CoaepxaresbHbId MoaYab 14. p-3jemenTsl 111 rpynnsi.
Tema 1. OOmias 9 4,0 2,0 3
XapaKkTEepUCTHUKA P-
s51eMeHTOB 11 rpynmnst.
Coenunenus 6opa.
Tema 2. Xumuueckue 10 4,0 2,0 4,0

CBOMCTBA COeqUHEHUN
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AJIFIOMHUHHUA U 3JICMEHTOB

MOATPYNIIbI IAJIJIHUS.

Bwmecte no conepxka-
TEJIbHOMY MOIYJIKO 14

19 8,0

2

4,0

7

CoaeprxaTeJbHbII MOAYJIb

15. s-onemenTsl I ull rpynm.

Tema 1. s-anementsl [ u 11 10 4,0 2.0 4.0
TPy U UX COCTUHEHUSI.
Bwmecte no coapepxarennb- 10 4,0 2.0 4,0
HOMY MOAyJito 15

Moayas 4

Coaep:kareJbHbIH MOAYJb 16.

d-3aementsl 111 rpynnbl

Tema 1. DnemeHTsl

noarpynmsl ckanaus. O0mmast

xapakrepuctuka 4f- u 5t- 14 4.0 4.0 6,0
3JIEMEHTOB U UX COEAUHEHUI.
Bwmecte no conepxka- 14 4 4 6

TEJILHOMY MOAYJIFO 16

Coaep:krareJbHbINH MOaYJb 17,

d-3aementhl 1V rpynnsl

Tema 1. Coenuuenus

3JIEMEHTOB ITOATPYIIIIbI 15 4 2,0 9,0
TUTAHA.
Bwmecte no conepxka- 15 4 5 9

TEJILHOMY MOAYJIr0 17

CoaepxkaTesbHblil MoayJb 18. d-3emenTtsl V rpynnsl
Tema 1. CoennHeHus
3JIEMEHTOB MMOATPYIIIIEL 14 4,0 2.0 8,0
BaHAJMsI.
Bwmecte no coaepxa-
Aepaa 14 | 4 2 8

TEJILHOMY MOAYyJIIO 18

Coaep:krareJbHbIH MOAYJb 19.

d-3aemenThl VI rpynnsl

Tema 1. OOmas
XapakTepucTuka d-

20 4,0 2,0 14,0
35eMeHTOB VI rpynmnel
CoennHeHUs Xpoma
Tema 2. CoenuneHus 16 4,0 2.0 10
MoJinOieHa, BoJbdpama.
Bwmecte no conepxka- 36 ] 4 04

TEJILHOMY MOAYJIFO 19

CoaepxaresbHbIi Moayab 20.

d-3aemenTthl VII rpynnel

Tema 1. Coenuuenus

3JIEMEHTOB ITOATPYIIIIbI 10 4 2,0 4,0
Maprasna

Bwmecte no conepxka-

TEeJILHOMY MOy 0 20 10 4 2 4

CoaepxaTesbHblil MoayJb 21.

d-3aemenTthl VIII rpynnbi

Tema 1. OOmas
XapakTepucTuka d-

sneMeHTOB VIII rpynmst. 10 6,0 2.0 2,0
CeMelicTBO Kemesa.
Tema 2. ITnaTuHOBBIE 8 4.0 2.0 2.0
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METaJJIbl U UX COCAUHCHUA

Bwmecte no conepxka-

18 10 4 4
TEJILHOMY MO0 21

CoaepxaTesbHbli Moayab 22. d-3jemenTsl Il rpynnbi

Tema 1. DnemeHThI

13 6,0 2.0 5
MOATPYIIbI HUHKA.

2

Bwmecte no conepxka-

13 6 2 5
TEJILHOMY MOJYJIFO 22

CoaepxaresbHbId MoaYab 23. d-3jemenTsl | rpynnsi

Tema 1. DnemeHThl

12 | 6,0 2,0 4,0
MOATPYIIIBI MEU.
Bwmecre no conepxa- 12 6 2 4
TEJILHOMY MOJYJIFO 23
BCEI'O YACOB 3A
KYPC 576 | 156 172 248

5.METOJNYECKHWE PEKOMEHJIAIIAN JJIsI TPOBEJAEHMS

JEKIIAOHHBIX, MPAKTHUECKHX U TABOPATOPHBLIX 3AHSTHI

Temvl 1a60pamopHsIxX 3anAmuil

Ne Hassanue Tembl Kon-Bo
4acOB
1 Texnuka 0ezonacHoctu. OCHOBBI TAOOPATOPHON TEXHUKH, XUMUYECKAsT 4
MOCY .

2 OuucTKa BELEeCTB OT MPUMECEH. 4
3 IIpurorosnenue pacTBOPOB. 4
4 Omnpenenenne MOJISIPHOM MacChl rasa. 4
5 OnpeneneHyue aTOMHBIX MacC U SKBUBAJIEHTOB. 4
6 OKHUCIUTENTbHO-BOCCTAHOBUTENBHBIC PEAKLIHH. 4
7 PactBopumMocTb. @akTOpPHL, KOTOPBIE BIUSIOT HA PACTBOPUMOCTb. 4
8 OmnpeneneHue TEIUIOT ppacTBOPEHUs] U HEUTpaIu3aLuu. 4
9 Bnusinne pakTopoB Ha CKOPOCTH PEAKLIUH. 4
10 | KuHeTuka KaTaIuTHYECKOTO Pa3oKeHUs NEPOKCUAA BOAOPOA. 4
11 CmereHne XuMUYECKOrO PaBHOBECHS. 4
12 | OnpeneneHve MOJIPHBIX MacC KPUOCKOTTMYECKUM METOJIOM. 4
13 | U3yueHue 31eKTPONPOBOAHOCTH PACTBOPOB 4
14 | CreneHb 31EKTPOTUTHIECKON TUCCOLIMALINH. 4
15 | IIpoT3Benenue pacTBOPUMOCTH 4
16 | I'moponus comneil. 4
17 | DneKTpOXUMHUYECKHE CBOMCTBA PACTBOPOB. 6
18 | DnexTponau3 pacTBOpa COJH. 6
19 | KoopanHauMOHHbBIE COCTUHEHUS. 6
20 | p-Dnements! VII rpynmsl. 6
21 | p-Dnemente! VI rpynmsl. 6
22 | Asor. 6
23 | @ocop. 6
24 | Muiubsik, CypbMa, BUCMYT 6
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25

Yraepon, KpeMHUI.

26

Iloarpynna repManusi.

27

p-OnemenTsl 111 rpynmsr.

28

s -OnemeHTsI I rpynmsbL

29

s -OneMeHThI | rpymnmsbL

30

d-2JeMeHTBI TOATPYIIIBI TUTAHA.

31

d-2JeMeHTBI TOATPYIIIBl BAHAIHUS.

32

d-27eMeHTBI TOATPYIIIBI XPOMA.

33

Mapraneu.

34

d-3neMeHTBI CEMENCTBA Kejesa.

35

d-3JIeMEHTBI TOATPYTIITBI MEAH.

36

d-3J1eMeHTBI MOATPYIIIBLI LIMHKA.

N[N |V [NV N[ N[N O

Bcero uacos 172

Camocmosmensuas paboma cnyoenma

=

Hassanue TeMbl

Kon-Bo yacos

Ctpoenue atoma. [lepuogndeckuii 3aK0H.

4

Xumudeckas CBsi3b. BaseHTHOCTD. CTpyKTYypHBIE (OPMYJIBL.

Pasnosecue. IIpunnun Jle Ilatense.

DakTOphl, KOTOPBIE BJIUSAIOT HA CKOPOCTb PEAKILINH.

KonuratusHble CBOICTBA PACTBOPOB

HoHHOe ypaBHEHME.

I'unponus

OBP

Nol ko) BN No )N KV, | JEANS RUSE N (S} Fog)

DJIEKTPOJIU3 COJIEH.

[—
o

Haxo>xnenue rajoreHoB B npupoJe.

—
—

CriocoObl MONTy4eHHs! raJIoreHoB(J1a00PATOPHbIE U MPOMBIIICHHBIE)

[—
[\

HaxoxneHue cepel B IpUpOJIE U €€ NOJIyUEeHUE.

[—
(V8]

MeTtoabl CHHTE3a CEPHOM KHUCJIOTHI

[—
B~

IIpumenenue p-31eMHTOB VI rpynnsl

[—
w

IIpoGiema cBsi3pIBaHUS aTMOC(EpPHOTO a30Ta

[—
(o)

MeTOI[bI CHUHTEC3a aMMHAKa B IPOMBILIJICHHOCTH

[—
~l

IIpOMBIIIJIEHHBIN CHHTE3 OKCHIOB 430Ta

[—
o0

Y nobpenus (hocdaTHbIC U A30THBIE)

[—
\O

Tokcuueckne coegnHeHus: Mulbska. 3arpsisaerane nmu OC.

[\
o

KosaneHntHbie Kap6I/II[bI, CUJIMLUABL, TCPMaHUBL.

[\
[a—

Pacnpoctpanenue yriepona B npupoae. [lonydeHue, ucnoip3oBaHue

N
[\

Crexko, smanb. Kepamuka. @apdop. LlemenT.

[\®]
(%)

[TpumeneHne Oopa U ero CoenMHEHHH.

[\
iy

Amomunuit B pupoae. [lonyuenne amoMuHus.

\®]
wn

IIpuMmeneHne coequHeHnii Oepruns, MarHus, kanust. Ilonydyenne comsl

[\
(@)

HpI/IMeHeHI/Ie MCTAJUJIOB MOATPYIILI TUTAHA

\®)
~l

IlonydeHne 371€MEeHTOB NOArPYNIIbI BAHALUS.

[\®]
o0

Coenunenust d-31eMeHTOB V rpynibl CO CTENEHbIO OKUCICHUs +2

[\®]
\O

IlonyueHne U NpUMEHEHHE XpOMa

(O8]
(e

ITonyueHne n npuMeHEeHnEe MOIHOAEHA U BOJIb(ppama

(V8]
[—

ITpumenenne MoandIaTOB U BOJIb()paMaToB

(%)
\®]

Haxoxxnenue coennHeHNi Mapraiia B NpUpoae

o cR Koo} Koo} Ko o]l Ko o] o o} o o} INEN) o o} Ko o] [N SNY [N N) o o}l o o} oo} o o} IR No o) o o} NENY INEN o o} QRSN o o) N ENY o ] JENY o o} JREN o o)) QSN
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33 | Koopaunanuonnsie coenunenus d-siaementoB VIII rpymmbt 8
34 | Meroap! nonyuenus metajioB. Kopposus xenesa. 8
35 | IlonydyeHne MeTaIIIOB U UX IPUMEHEHHE 8
36 | [Ipumenenune nuHka, KaAMUS U PTYTH. 8
37 | Ilpumenenue f- 31eMEHTOB 8
Bcero uacos 248

1. YeM OTIMYAIOTCS HOHATHS «CTENEHb OKUCIEHUS» U «BAJIEHTHOCTL» aTOMOB?

6. OBPASEIl MOAYJBbHOI'O KOHTPOJIA
(obpazey eapuanma u kpumepuu oyenusanus)

rOY BIIO TIOHEIIKAN HAIIMOHAJIGHBIIL YHUBEPCUTET>»

DaKyJbTET XUMUYECKUHI

Cneyuansnocme: 04.05.01 QynoamenmanvHan u NPUKIAOHAA XUMUSL

Ilpogpuns:
Obpazosamenvuas npoepammar: cheyuaiumem
Cemecmp 1

Yuebnasn oucyunnuna ___Heopzanuuecxasn xumusn

MOAYJBbHASA KOHTPOJIBHASA PABOTA
BAPHUAHT Nel

2. Meronom BC omnpenennTe reoOMeTpu4ecKyr0 KOH(PUTypaLno MOJIEKYJT:

NF3 N20 BCI3

3. Honspuset 1 mosekysisl CO, CO2, SCI2?
4. Bocrionb3oBaBmchk MeronoM MO 00BsICHUTE, ITOUeMy SHEPTUsl HOHU3ALH MOJIEKYJIbI N2
(361) Gonbiue, yem y aroma N (334), a monekyinel F2 (365) menbiue, yem y atoma F (401)?

VYTBepxKIeHO Ha  3acemaHuM  Kadenpul

MPOTOKOJ Ne OT «__ » 20 r

3aBenyrouuii kageapoi
IIpenonasarenp

Kputepuu oneHuBaHHSI MOAYJIbHOI0 KOHTPOJISI

Homep 3a0anus Konuuecmeo 6annos
1 5
2 5
3 5
4 5
Bcezo 20

7.  OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

rOY BIIO TIOHEIIKAN HAIIMOHAJIGHBIIL YHUBEPCUTET»

DaKyJbTET XUMUYECKUHI

Cneyuansnocme: 04.05.01 QynoamenmanvHan u NPUKIAOHAA XUMUSL

Ilpogpuns:
Obpazosamenvuas npoepamma: cheyuaiumem
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Cemecmp 1

Yuebnasn oucyunnuna ___Heopzanuuecxasn xumusn

BUJIET Nel
1. lokBanTOBOMEXaHUUECKHEe Moaeau atroMa. [loctynater bopa.
2. Il 3akoH TepMoanHaMuku. DHeprus I n6dca
3. Peakiiun mepBoro mopsinka. MHterpanbHas (opma KHHETHYECKOro ypaBHeHMs. KoHcTaHTa
CKOPOCTI.
4. 11 3axoH Paysi. D0ynno- 1 KpHOCKOMUYECKast OCTOSTHHBIE,
5. Onumure crpoenne CO3% (Meroxst BC u MO)
6. BoHg +H202 + KOH — K2B4O7+ .. ..
NaHSOs + H20 — ... (Ki=1,7-10% K2=6,2:10°%).

YTBepKIEHO Ha 3acenaHuM Kadeapsl
MPOTOKOI Ne OT « » 20 T

3aBenyromuii kageapoi

DK3aMeHaTOp

Kpumepuu OUeHueanus IK3amend

Homep 3a0anus Konuuecmeo 6annos
1 5
2 5
3 10
4 10
5 5
6 5
Bcero 40 6aqJsi0oB

8. KPUTEPUU OHEHUBAHUA
(Paspabamuiearomes u ymeepacoaromes kagheopoil)
OueHka 3HaHHIA CTYIEHTOB MPoBOAUTCS 1O 100-0abHOM IIKaie COrTACHO CIEAYIOIIUM
KPUTEPUSIM:

3adeTHbie MoayIH ®Dopma KOHTPOJIA banabl
Moayns 1 WUnnuBunyanpHass padoTta Mo pemeHuro|S
3a4a4
3amuTa TabopaTOPHBIX paboT 5
Monynbhas paboTa 20
Monyns 2 WUnnuBunyanpHas padoTta Mo pemeHuro|S
3aaa4
3amuTa 1abopaTOPHBIX paboT 5
Monynbhas paboTa 20
DK3aMeH 40
OO0muii utor 100

Ilkana coomeemcmeus 641,106 uauuouaﬂbuoﬁ wKaie

Ouenka Ouenka no Ouenka no rocyaapcTBeHHOM MKaje Ouenka no

no mkaJje | 100-6anabHOMH (3x3ameH, AuddepeHMPOBAHHBII 3a4eT) rOCYyAApPCTBEHHOH
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ECTS mKaJje mKaJe (3a4er)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YAOBIETBOPUTENBHO) 3a4TEHO
E 60-69 3 (YAOBIETBOPUTENBHO) 3a4TEHO

FX 35-59 2 (HeyIOBJIETBOPUTEINILHO) HE 3a4TE€HO
C BO3MOKHOCTBK) TOBTOPHOM CAAYH
F 0-34 2 (HeyIOBJIETBOPUTEINILHO) HE 3a4TE€HO
C BO3MOXKHOCTBIO ITOBTOPHOM CAa4YH MPH yCIOBUU
00s13aTeIbHOr0 HabOpa TOMOJHUTENBHBIX OaJJIOB

OueHuBaHue OTBETA HAa DK3aMEHe

35-40 GannoB — BBICTABISIETCS 3a TIyOOKHE, apryMEHTHPOBAHHBbIE NMPABHIBHO HAIVCAHHbBIE
OTBETBHI Ha BCE BOMPOCHI OmjieTa B MpeAesiax MporpaMMbl IUCLHUILUIMHBEL Bcee 3amaum perieHsl ¢
noapoOHbIM ~ OOBSICHEHHEM, ypaBHEHHs pEeakuuid HAMUCaHbl MPAaBUIBHO, C  yYETOM
crexuoMeTpuiyeckux — koaddunmentos. Ha  Teopermueckme  BONPOCHI  J1aHbl  TOJHBIE
apryMEeHTHPOBAaHHbIE OTBETHI.

30-34 6anuia - BbICTABIAETCS CTYAEHTY, NOMYyCTUBLIeMY 1-2 HETOUHOCTH B oTBeTe. Bee 3amaun
pelIeHbl, U yPaBHEHHs PEAaKUUH HAMUCAHbI NMPABHUIBHO, HO HE MPOCTaBJICHbI KO3()(PHULIMEHTHI,
OOBSICHEHHE JIOTUYHO W TOCienoBaTenbHo. Ha Teoperndeckrne BOMPOCH! AaHBI MCUEPITBIBAIOIINE
OTBETBHI.

25-29 6anJioB - BBICTABJISIETCS 32 TNIyOOKHE, apryMEHTHPOBAaHHBIE OTBETHI Ha BCE BONPOCHI B
npenenax Oujiera, HO NMPH 3TOM CTYIEHT AOMYCTHJI HEKOTOPbIE HETOUHOCTH B mpenenax 3-4
omuboK, b0 1-2 rpyOsIx omudoK.

20-24 6ania — npu 2-3 HeIOYETax, a TAKXKe, €CIu Ha 1-2 BOMpoca JaHbl HEMOJIHBIE OTBETHI, & MO
OCTaJIbHBIM BOMPOCaM 3HAaHHS INIyOOKHE W apryMeHTHpOBaHHbIE. JIHOO MpH MOJHOM OTCYTCTBHU
oTBeTa Ha | BOMpPOC, a MO OCTAJIBHBIM BOMPOCAM 3HAHU TIIyOOKHE M apryMeHTHpOBaHHbIE. JInbo
OoJbIIast yacTh YpaBHEHUH peakLUil HAaMMCcaHa ¢ OmnOKamMu, K03(hQHUIIMEHTbI He IPOCTABJICHBI.

15-19 6annoB — BBICTABISETCS 32 BEPHBbIE, HO HEJOCTATOUHO IOJHbBIE OTBETHI Ha BCE BOINPOCHI
Ounera, 1100 3a 3-4 rpyOble OIMOKK B OTBETAX, UJIM 3a MOJHOE HE3HAHUE 2 BOIPOCOB Omiiera, 3a
OTCYTCTBHE JIOTHYECKOTO pelleHus 1 3ana4uu, HeNpaBUIbHO NPHUBEEHHbIE YPABHEHHUS PEaKLIH.

10-14 Gamna— 3a 1pyOble OmMMOKYM, HEAOYEThl, HETOYHOCTH, HEJIIOTUYHOCTh U
HETIOCJIEIOBATENIbHOCTh B M3JIOKEHHMH MaTepuana. JInbo ecnu He BBINOJIHEHO 3 BOMNpOCa W3
Ounera.

5-9 6a110B - BBICTABIISIETCS 33 HE3HAHUE 3 BOMPOCOB, 33 rpyOble OMMMOKN U HETOYHOCTH.

0-4 0anJI0B — BBICTABIISIETCS] 3a IOJNHBIA OTKa3 OT HamucaHus Owuiera, JuOO 3a IOJHOE
OTCYTCTBHE 3HAHUH IO BCEM BOIPOCaM OnjeTa.

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TPOOECCA
JleKIIHOHHBIE 3aHSATHS TPOBOMATCS B AyIUTOPHH Ha rpymmy, OOOpPYIOBaHHOH IOCKOM,
MYJIBTUMEIUIHBIM IPOEKTOPOM U SKPAHOM.
JlaGopaTopHble 3aHATHSA IO JaHHOMY KypCy TNPOBOASTCS B XUMHYECKOH jaboparopuw,
OCHAIIEHHON HEOOXOIUMBIM OOOPYIOBAHUEM U PEAKTHBAMH.
HononuurensHoe obecneuenne: Wi-Fi moctym B KopmycaX YHHUBEPCUTETA, TEKCTOBbIE H
3JIEKTPOHHBIE pecypchl HayuHoit OubInoTeKkn yHUBEpCUTETA.

Buneoreka ypokOB MO OCHOBHBIM Te€MaM, M3y4aemoro kypca. Paspabotuuk non. Mraatos
AB.
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10. PEKOMEHOOBAHHAA NINTEPATYPA

Kon-Bo Hann4ue
Ne 9K3eMM/SAPOB  3M1EKTPOHHOM
HanmeHoBaHue
n/n B 61MbnnoTeke BEpCUM B
JoHHY 9bC
OcHoBHas nnTepaTypa
1. OcHoBbl Xxumnn. /Coct. Urnatos A.B., A6noukoBa H.B., - 50

JoHeuk, AoHHY, 2012.-119 c.

2. TeopeTnyeckme acrnekTbl 00OWE XUMUK:  yyebHoe
nocobwe A0S U3yyYeHUs Kypca OOLEn XuMun 1
BbINOJIHEHNS CaMOCTOATENIbHbIX PaboT (419 CTyAeHTOB
XUMUYECKUX N HEXMMUYECKMX CreuuanbHocTel) / cocT. |
.M. PosaHueB, O.N. CasoHoBa, A.B. WrHatos. -
[JoHeuk: JoHHY. -2011. -136 c.

3. 3aKOH EeKBiBa/IeHTIB Ta MOr0 BUKOPUCTaHHA B XIMil:
HaBYa/lbHWIN  NOCIGHWK 3  HeopraHiyHol  Ximil  (gns
CTYAEHTIB 1 KypCy [AEHHOro BifdiNeHHs XiMiYHOro
(pakynbtety OKP «bakanasp» Hanpamy mMigrotoBKu 1
«Ximis») / .M. Po3zaHues, C.B. Pagio. -[loHeubK:
[oHHY, 2011. -59 c.

4. CTexiOMeTpUYHI Ta rasoBi 3aKOHW: HaBYa/lbHNIA NOCIGHNK
3 HeopraHiyHol XiMmii (419 CTyfeHTIB 1 Kypcy AeHHOro
BifAiNeHHA XimiyHoro akynbTery OKP «BbakanaBp» 1
HanpsMmy  nigrotoBkn  «Ximisi») /  C.B. Pagio,
.M. PosaHues. -[oHeubK: oHHY, 2012. -88 c.

5. OCHOBbI HEOPraHMYecKo XMMuK: yyebHoe rnocobue ans
CTYZEHTOB HEXUMUNYECKNX crneynanbHoCTei
yHuBepcuteta / E.E. Benoycosa, .M. PosaHueB. -
JoHeuk: JoHHY, 2012. - 130 c.

6. HaBuyanbHUIn  MOCIGHMK 3  HeopraHiyHoi  Ximil  ans
CaMOWCTIMHOI po6oTK CTYLEHTIB HeXIMIYHNX
cneyiansHocTtenn / O.N. CasoHoBa, E.E. benoycosa, I'.M. |
PosaHueB, HO.B. KaHtoka. - [loHeuk: [oHHY, 2012. -
210 c.

7. MpaKTnyeckoe Nocobme No 3KCNePUMEHTaNIbHOM 06LLEN 1
HEeopraHNM4YecKoOn XUMUUAIS  CTYAEHTOB  XUMMWYECKUX
cneyuansHocTeit / B.A. MapueHko, I'.M. Po3saHues, O.U.
CasoHoBa. - floHeuk: [loHHY, 2012. - 124 c.

JononHnTensHada nuTepaTypa

8. HeopraHuyeckaa xumusa KycmaHosa W.A., MonyaHoB
A.C., Tamb6oBckuii N.B., NnbuHckas M.B. MpakTukym /
Koctpomckoit rocyapCTBEHHbIA YHVBEPCUTET. +
KocTtpoma, 2019
https://elibrary.ru/item.asp?id=42462450

9. PYKOBO/CTBO K peLLeHnto 3a4a4 no obLuel 1
HeopraHM4eckon xumum: yye6. nocobue / E. P.

AHppociok, W. B. lasHukoBa, C. A. Opnosa, O. O. +
Tyxwnkos; Bonrl'TY. - Bonrorpag, 2019. - 120 c.
https://elibrary.ru/item.asp?id=41727878


https://elibrary.ru/item.asp?id=42462450
https://elibrary.ru/item.asp?id=41727878
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10.  C6opHUK 3afa4 No pasgenam o6LLein 1 HeopraHNYecKow
Xumunn: yueb-Hoe nocobue / O. O. TyxunKos, P. b.
Mamxkues, b. A. bypasos. Bonr['TY. - Bonrorpag, 2017 .- +
116 c.
https://elibrary.ru/item.asp?id=30297452
11.  MapuwpyTHble 3aaaHnsa ANns caMoCTOATeIbHOM paboThbl NO
06LLel 1 HeOpPraHMYecKon Xxmmumn: y4ebHoe nocobue / E.
P. AHgpoctok, . B. JlaBHukoBa, C. A. Opnosa, O. O. +
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