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PABOYAA MPOMPAMMA YYEEHOU OUCLUUMIIUHbBI
B1.0.11 Xumun
1. Wndp n HaMmeHoBaHUe HanpaBfieHUA NOAroToBKU/cneunanbHOCTU:
03.03.02 dusuka

2. Mpodumnb nogrotoBku/cneumanusaumua: Guamnka nasepHblX U CNekTpanbHbIX
TEXHO-NOrMNn

3. KBanudwmkauums (cteneHb) BbINYCKHUKA: 6akanasp

4. dopma oby4yeHUA: OYHas

5. Kacheppa, oTBevaroLwas 3a peanmsaumio QUCLUUNIUHBI:
kacpeapa obLLen n HeopraHNYECKON XNMUN

6. CoctaBuTenb nporpammbl: CemeHoB Buktop Hukonaesud, npodeccop
kadbeapbl 06-LLEeN N HEOPraHNYECKON XMMUK, LOKTOP XMMUYECKUX HaYK,
npodgpeccop

7. PekomeHgoBaHa: HMC xumunyeckoro gpakyneteTta npotokon Ne 5 ot 17.06.2023

8. YuebHbIii rog: 2021/22 Cemectp(bi): 2



9. Uenu n 3agaum y4eb6HON ANCLUNIINHDI:

Llenb gucumnnuHel: PaccMoTpeHne 0CHOB COBPEMEHHbIX NpeaCcTaBneHn 0 CTpoe-Hum
BellecTBa, U3ydeHne BaXXHENLLNX 3aKOHOB U TEOPUN HEOPraHNYEeCKON XUMUKU, KoNuye-
CTBEHHbIX XapaKTePUCTUK ABMNEHUIN U NPOLIECCOB, YCIOBUI OCYLLIECTBIIEHUS XMMUYECKUX
peakumii, BO3MOXHOCTM ynpaBneHus rnybuHon nx npotekaHus. PopmmposaHune
Hay4YHOro MbILSIEHUSA, HABLIKOB MPaKTUYECKOro UCMOSb30BaHUS TEOPETUYECKUX 3HAHUN
ANSA peLle-HUS KOHKPETHbIX XMMUYECKNX 3agau. .

3agauv QUCUUNITIMHBL: 3aN0XUTb OCHOBbI MPOdeCCMOHaNbLHOW NOArOTOBKU NO XU-MUM,
OCYLLEeCTBUTb Nnepexo OT Ka4eCTBEHHOro onucaTenbHOro noaxona n3ydeHns npeg-
MeTa K KONMYeCTBEHHbIM NpeAcTaBNeHNAM B XMMUK; - PpACCMOTPETb OCHOBHbIE 3aKOHbI
N NpeacTaBnNeHnsa XMMUK; - OCBOUTb TEOPUIO U HAYYUTBLCS MPUMEHSTb Ha NpakTuke
yyeHue O BeLLeCTBE U XMMUYECKMX Npoueccax; - U3y4nTb OCHOBHbIE CBOMCTBA
XUMUNYECKNX ANIEMEH-TOB U BaXXHEWNLLIMX HEOPraHMYECKNX COEANHEHWI.

10. MecTo y4yebHOM AncumMnuHbl B cTpyKType OOI: kypc BxoauT B 6110k 61.0 -
obs3arenbHas yacTh. AucumnnnHa nayyvaetcda B 1 cemectpe 1 Kypca, npeaLlecTByroLwmx
ANCUUNIIUH HEe MeeT 1 BasnpyeTcs Ha 3HaHUAX No XMMUK B o6beme dheaeparibHOro
KOM-MOHEeHTa rocyAapCTBEHHOro cTaHAapTa OCHOBHOMo obuiero obpasoBaHus.

11. NnaHupyemble pe3ynbratbl 06yueHua no gaucumnanHe/moaynio (3HaHUA, yme-Hus,
HaBbIKU), COOTHECEHHDbIEe C MJIaHUPYyeMbIMMU pe3yibTaTaMu 0CBOEHUA 06pa30-BaTeNbHOM

nporpammbl (KOMI‘IeTeHU‘MﬂMM) U MHAUKATOPaMU UX AOCTUXKEHUA:



Koo Haseanwe komne- | Koa(wl) WMnoukaTtop(sl) MnaHvpyemble pe3ynsTaTtsl oby4eHua
TEHLMK
OMK 1 | Cnocobed npume- | OMNK 1.4 | PewaeT TMNoseie 3HaTb. ponk XMMWK B ECTECTBO3HAHWKM, EE CBA3b
HATL Da3oBble 3afaquv C y4eToM oc- | € OPYTMMM ecTECTBEHHBLIMKU HAayKaMu, BaxHeAlLne
3HaHWA B obnacTw HOBHBIX MOHATHI W XMMMYECKME MOHATMA W OCHOBHbIE YYEHWMA. O
dhu3nKo-maTema- 0DLWKx 3aKoHoOMep- | CTPOEHWMWM ATOMOB W MONEKYMN; NepUoLHYeC KoM
THYECKMX K (KUITK) HOCTeR, chopMynK- | M3MEHEHMK CBOACTE 3MEMEHTOB, XHMWYECKOM
eCTeCTBEHHbIX pOBaHHLIX B paMKax | npouecce (XMMMYECKOH TEPMOOMHAMMKE M XMMM-
Hayk B cchepe Ha30BbIX AUCUMNNKMH | YECKOW KWHETUKE)
cBoeR npogieccu- eCcTecTBeHHbIX HayK | ¥METb NNaHupoBaTh W NPOBOAWTL XMMUYECKMA 3KCNe-
OHanNbLHOW ges- (Npexae BCero xu- PUMEHT
TENLHOCTH; MuK, Buonoruu, 3ko- | BnaneTs: meTogamu BesonacHoro obpawexua ¢
Noriv, Hayk o aemne XHUMHUHECKMMIK BELLECTBAMM C YHETOM KMX CbH:iM\-le-
"] qenoﬂep{e) CKMX M XMMWYECKWX CBORCTB
OMNK 1.5 | ¥YmeeT ucnoneso- 3HaTb: hyHAAMEHTANBHLIE 3AK0OHEI M TEOPHMW XM-
BaTb 3HaHWA OCHOB- | MMW; TEOPUIO CTPOEHUA BELLECTBA; OCHOBHBIE 3a-
HEIX 3aKOHOB ecTe- KOHOMEPHOCTH NPOTEKaHWA XWUMMYECKUX peak-
CTBEHHOHAY4YHbIX LW, TEOPWUID PACcTBOPOB; CTPOEHUE U XMMHYECKME
OWCUMIMIKH B Npo- CBOWCTBA OCHOBHLIX MNPOCTHIX BELECTE M XUMUYe-
theccoHansHoOA Oe- | CKMX COEAMHEHMWIA;
ATENLHOCTH YMeTb MCNOML30BaTh 3HAHWA TEOPETHYECKUX OC-
HOB XMMMWMK ANA 06BbACHEHWA CBOWCTB BELecTB M
peakKuWi, B KOTOPbIX OHW YYacTBYHOT, NPUMEHATL
3HaHWA B 0bNacTW XMMUK ANA ocBoeHuA npodec-
CMOHANBLHLIX AMCUMMMKUH U pelleHnA npodeccro-
HanbHEBIX 3a4ad;
BrnageTs: Haebikamu obDpalleHua © peakTuBamu,
u obopynoBaHuem
OrnK OlK 1.6 | BnageeT HaBblkamu | 3HaTh: OCHOBHLIE MOOX0AbI K MHTEPNPeTaLMK pe-
MCNONb30BaHWA 3Ha- | 3yNbTaToB XMMMW4YECKMX MCCReaosBaHWid npu pe-
HWit 0 MeTogax uc- WeHWA npodreccMoHaNbHBIX 3a0a4.
cnefoBaHuA, coBpe- | ¥MeTb. MCMNOML30BaTh COBPEMEHHbIE METOOLI XH-
MEHHbBIX KOHLEen- MUKW ONA MccrefosaTensckord paboTel, aHanuau-
LMAX, AOCTMHEHWMAX | POBaTb NOMY4YeHHbIE pe3ynbTaTel W AenaTb Bbl-
W OrpaHU4YeHuAx BOMBL
ecTecTBeHHbIX HayK | BrnageTs: MeTogamu HeOpraHW4eCckol XMMUM Npu
Npy peleHdn Npak- | pelleHnd npodieccHMoHanbHbIX 3a0ay Ha nNpoMs-
TUYECKUX 3anad, BOACTBE W HAY4YHbIX MCCNEeOoBaHUAX
CTPYKTYPUPOBaHUA
ecTecTBEHHO- Hay4-
HOW WHpopMaLMK

12. O6bemM gncuUNIMHBbI B 3a4€THbIX eguHuLax/yac. (8 coomeemcmeuu ¢ y4ebHbIM

nnaHom) 2 3ad. ef. / 72 .

dopma NpoMeXyTOHYHOM aTTecTauum (3ayem/sKk3ameH) 3adeT

13. TpyaoemKocCTb No Buaam yueb6Hoi paboTbl




TpynoeMmkocThb

Bua y4ebHoi paboTol Beero Mo cemecTpam
Ne cemecTpa Ne cemecTpa
KonTakTHas paGoTa 20 2
NEeKL MK 34 2
npakTu4eckue
B TOM
: naBopaTopHble 16 2
Yyucre: -
Kypcosas pabota
CamocToaTencHan pabota 22 2
MpomexyTodyHanA atTecTauma
WMToro: 72 2
13.1. CoaeprKaHue AUCLUNAUHDI
n/n HawmeHnoBanve pasgena guc-
Copep#anve pasfgena QUCUWNIWHGI
LMMMHHBI
1. Nekuun
1.1 | XvmuA B cucTeMe ecTecTBed- | PyHoaMeHTanbHole 3aKOHbl M TeopuM. [a@30Bble  3aKOHBI
HblX Hayk. OcHOBHbIE NOHATKMA. | Yucno Asoragpo. Mone  monAapHaa macca. CoBpeMeHHan Xu-
PyHOaMeHTanbHble 33aKoHb U MMYECKAA aToMMCTMKA. ATom, monekyna, kpuctann. Pasa.
TEOPUM XMMWUK. CTexnoMeTpHYecKHe 3aKoHb! XMMKMKM. OrpaHuYeHHbIA XapakTep
CTexwomeTpu4ECcKMe 3aKOHBI ¥ rpaHuLbl NPUMEHMMOCTH CTEXMOMETDPMYECKMX 3aKOHOB.
XMMMHM.
1.2 | Ctpoenue atoma. MNepuogude-

CKMIA 3aKOH U NepuoauYeckan
cucTema anemenTos [1.W.
MeHaeneesa

Pa3ssuTue npeacTtaBneHuidi o cTpoeHuu atoma. CoBpeMeHHbIe
npeacTaeneHua o cTpoeHUMM aToMa. KopnyckynapHO-BOMHO-
BaA npupoAa 3nekTpoHa. [MOHATME O KBAHTOBOW MeXaHWKe.
ATomHble opbuTanu. MHOrosnekTpoHHEBEe aTomel. NpUHLKMAEBL W
npaeuna 3ancfnHeHWA 3MeKTpoHaMM aToMHbIX opbuTanei.
CTpoeHWe 3aTOMOB W Nepvogu4ecKas CHMCTeMa XMMWYEeCKMX
3neMeHToB. CTpYKTYpa NepUoMYeckol CUCTEMbI




1.3

TeopHA XMMMHECKDA CEAZW

OCHOBHRIE XADAKTEPUCTWEN CBA3M. KoBameHTHaA cBAss. Me-
TO[O BANEHTHBE CER3SN. CBOACTEA KOBANEHTHOW CcBR3W. MTdpK-
Auzagus opfuTansd. KpaTHele cBAaN. JoHOPHO-EKLENTOPHLIN
MEXAHWIM 00pa30BEAHMA KOBANEHTHOA CER3W. [TOHATHE O Me-
TOOe MonekynapHesx opfuransn. MoHHaA cBA3L KaK oOHa M3
COCTABMAMWME PEANBHOW MMMWYECKDN CBA3M, &2 CBOACTEA.
CTENEHE OKMCNEHWA SNeMeHToE. MeTannWwdeckan cBA3b W &8
npupogda. CeBOMCTEA METannWdeckod ceAsw. BogopogHas
CBA3L. BNMAHWE MEMMONEKYNAPHOA W BHYTPHMMONSKY MAPHOH
BOAOPOOHON CBA3M HA CEOWCTEE BWecTE. MeMonaxynApHoe
BsavmogencTene. Cunel Baw-gep-Baansca. OpueHTaUMOH-
HOE, MHOYKLWOHHOE W QWCNEPCHOHHOS B3aMMOIEAC TENE.

1.4

OflMe 38KOHOMEDHOCTH NMpo-
TEKAHNA XMMWYET K PEAFLIMA.

CHOpOCTE ¥MMWYELENN PESKLMA W (DEETOpE, OT EOTOPLD OHa
JABNCWT. JaK0H OSACTEYIOWMY Macc. 3JaBMCMMOCTE CEOPOCTH
oT Temnepartypel. MNpasyuno BadT-MNodgupa. YpasHedns AppeHie-
Vo &, JHEeprMA aETHBaLMW pearlMy. Katands 1 KaTanusaTopbl.
XMMPyeCKkoe pasHoBecwe. KOHCTaHTa paBHoBecwA. Cmele-
HHe paeHoses WA, MprHuyun Ne-Warense. Tennoseie adderm
MMMWYECKMY pesKUMA. 38KoH Metcd. SHTANLNMA. IHTPOMMA.
SHeprvAa Mwbbca. TepMoguHEMMYECEMIA KDUTEPUA HANDaBNEH-
HOCTH XMMMHECKOND NpOUECca.

1.5

PacTeopbl

CnpegensHye patTEopoE. PacTBopsl MWOKKe, TBEROE, FE30-
00pasHele. PAcTBODEHWE ESK (DMSMEO-XMMWYECEMA NpOLUECs.
KOHUEHTPEUWMA pACTEOPOE W CNOCO0L 28 BoipakeHHA. PacTeo-
PHBMOC T, (DEKTODLI, BIMAKILLWE Ha BEMNWYMHY DECTEODMUMOCTH.
33K0H pa3fasnNeHHbX pacTBOpoE.

SNSETPONKMTEl M HEINEKTRONWTLL. TE0pHA 3NSKTPONWTHYECKDN
Ouccousal. CTensHs MoHKM3aum. KoHETaHTa QMo CouMaLam
cnabelx 3NeKTpONMTOE. 3aKoH paseegeHnA OcTeannga. Kkc-
NOTol, OCHOSAHWA W CONKM ¢ TOMKKM 3DSHWA TEOPWW 3NSKTRONK-
THYECKDN JMCCoUMaLIMA. AROTEDHLIS TAOPOKEION. SNEETpo-
NWTHYECKaA AWctouMaums Bogsl. HModdHoe npowssedsHwe
BoAsL. BoOoopoaHE# NoKasaTent. OAMEHHBIS DEARLIMKM MENTY
WoHamMK. NMporsEENEHWE DAtTEOPMMOCTH. PEGKLMKW HEATRENW-

JAUMM ¥ MOPOoNU3a. DaKTopsl, BMMAKLLME HE MMOPONATHYE-
CHOS pASHOBECHE.

1.6

OFMCNMTENBHD - BOCCTAHOEM-
TEMbHBIE PEGKLMN. SNesTpo-
a3,

OFMCNEHWE W BOCCTAHOBMNEHWE KAK S0WHBIA npouscc. TNk
KNG MMTENEHO-BOCE TAHOBWTENBHEN peasymid. MeToge ypas-
HWB3HWA OKAC MATENEHO-BOC CTAHOBWTENEHED PEAKLMA: METOS,
SMEKTPOHHOM GanaHca W METOH NOMYPearLMi. SnesTponHse
NOTEHYMWANE, JNSKTPOMAMAUSCIMN DRI, HanpAsesMd. Hanpaenes-
HOCTE  CHACTIUTENLHO-BOCCTAMDBMTENEHEY DEGKLMA.  SNesTpones
pACTINAB0E W BOAHLE DACTEOROE CONSH,

1.7

KomnnescHsie CcoegMHEHWA

CoegMHeHWA Nepsore M BeicWerD nopaaxka. CToYETYPa KomM-
MMNEKCHBIX COEMMHEHWA. HOMEHEMATYDE W KNAcCKUKaLMA
EOMMMEKEHBD COEOMHEHMA. YETOAYMBOCTE KOMNNEKE0S. KoH-
CTEHTE HECTORKOCTH. XMMWYECKSA CBAIL B KOMNMEKCHEIX CO-
equHeHuRx (no MBC).

3. MabopamopHbrie padomel

3.1

JHMWYECERT FMHETHESR

CHOpPOCTE XMMWIECKDH DESKLMWM. 3aBWCHMOCTE CHOPOCTMH OT
KOHLIEHTDELMI, TEMNEDATYPbI 1 NNOLWETA CONPHEDC HOBEHWA
pPEArMpYHILLMY BEUSCTE.

3.2

FXHMMMWYET EDE DABHOBSCHE

BrnuAHKE KOHLEHTPELMKM W TEMNEPETYDR HA CMELLEHWE XMMK-
YECHOMD PABHOBECKA

33

FacTeope

MpWroTOBNEHWE PECTEOPOE 3A0AHHON KOHUEHTpaLmK. Ofugwe
CBOMCTBa pacTeOopos. WMoHHOS npowssefeHWwe Boowl, pH
cpeabl. KACMoTHO-OCHOBHLIE paBHOBECHA MpoMasegeHUe pac-
TBOpUMOC TW. [WIpONKS coned.

34

OFMCNMTENBHD - BOCCTAHOEM-
TEMLHBIE PEGKLIM.

ZNSsTPOHHARA TEOPWA OFMCNEHWA — BOCCTaHOBMEHWA. MeTton
SMNEKTPOHHOMD GanaHcd W METOD NOMyPEarLyi.




35 KOMMMNERCHDIE COBAMHEHMA K OHHBIE COMM. YL TOMYWMBOCTE
KoMnNekcHule CoemMHEHIUR v A
EOMINIIERE HblX, € OS0MHEHMA

3.6 MepUOOMHEC KA JAK0H KK OCHOBE XMMWYEC KD CHC TEMATHIN,
METAnMNL 1 HEMETANME! B NEPUOGMUYECEON CHCTEME. Duande-
XApEKTEQPUCTHEA SNEMEHTOE M | CHME M XMMMYECKWME CBOMCTES NPOL TR BewecTs. ObwMe

W COEOMHEHHMA MPWHLMMEI NOMYY4SHWA NPocTeix BEWECTE O6WMe cBOACTES
HEMETAMNNOE 1 METANNOE.
XApaKTepUCTUKS SNEMEHTOE M MX COEOWHEHWHA,

3.2. Tembl (pasgenbl) AUCUUNINHDBI U BUADI 3aHATUN

M2 HanmeHosaHWe TeMb I'ng;r‘u‘: aa;:;; E;HDHHE?MT;E;_;::SEL

nn (paigena) oucLMnanHe Nermpn uSCHME | TOpHBIE Had paboTa Brero
XHMMA B CHETEME ECTECTBEHHLIX
HayE. CEHOBHBLIS NOHATAA. TyH-

1 OAMEHTANBHBIS F3KOHE! M TEOPHM 2 - 2
XHMUK. CTEXHOMETPHHECKHE 33-
KOHBI XAMEM.
CrpoeHwe atoma. Nepuoowde-

5 CEMA 3K0H M NEpUOAMYECKAA v, _ .. 4
cucTema anemedtos 0.1, Men-
Jdencesa

3 Teopua XMMUYECKDA CBA3N 4 - 4 ]

4 OSLMe S3K0HOMEDHOCTH npoTe- 6 4 14
KS3HMA XMMHHSCKAX DEAKLIMA.

5 Pacteope G 4 14

6 CHMCNHMTENLHD - BOCC TAHOBM- v, 3 4
TENLHBIE PEAKLMK. SNeKTponMa.

7 KomMNNestHLIe COSOMHEHIR 4 P a]

8 :-:apan'repucmt:a SMNEMEHTOE M 8 4 18
Wi ©OSOHHEHHK
Hroro 4 16 22 [

14. MeToan4yeckune ykasaH1Ma Ans ody4aroLmMXCcA No 0OCBOEHUIO AUCLUMNIIUHDI:
Opra-H13aumsa nsyyeHuns gucumnnmHbl npegnonaraert:

OpraHunsauus nsyvyeHus ANCUMNUHLI NpegnonaraeT:

[ npoBeAeHne nekumm

[ npoBeaeHne nabopaTopHbIX 3aHATUI

[1 BHeayguTopHasi caMocTosiTeNibHas paboTta CTyAeHTOB

OpraHnsaunoHHas CTpyKTypa NeKUNOHHOro 3aHATUS:

1. dopmynumpoBKa TeMbl, MOCTaHOBKa NpobnemMHoro Bonpoca

2. Pa3sbsiCHeHMe TeopeTUYeCcKNX 1 NpakTUyeckux BONpOCOB AN peLLleHNs NocTas-
NeHHon npobnembl

3. KOHKpeTHbIe NpMepbl peLleHnst NOCTaBfEHHbIX BONPOCOB

4. BbiBOAObI

5. dopmynupoBka 3agaHust 4ns CaMmoCTOATENbHON paboThl

OpraHusaunoHHasa CTpyKTypa nabopaToOpHOro 3aHATUS.
1. dopmMynupoBKa Lienn 3aHATUs
2. ObcyxaeHne TeopeTUYECKNX OCHOB TEMbI, ONPOC CUYAEHTOB

3. BbinonHeHne paboThbl
4. NpoBepka BbINOSTHEHHbIX 3a4aHWI
5. BbiBOAbI



TeKyLLMIN KOHTPOMb NPOBOANTCS NMYyTEM YCTHOFO OMNpoca CTyAeHTOB, 06CyKaeHus
maTtepvana ansi caMoCcTosiTeNlbHOM paboThbl, BbINONIHEHNSI KOHTPOSbHbIX paboT.
[ U3y4yeHne OCHOBHbIX U IOMNONMHUTENbHbIX NIUTEPaTYPHBIX UCTOYHUKOB;

[] paboTa ¢ KOHCMNeKTamun Nekumi;
] BbINONHEHME 3afaHNiA TEKYLLEN aTTecTaunu;
(] TEKYLLMIA KOHTPOMb YCNeBaeMOoCTH

15. NepeyeHb OCHOBHOW M AONONTHUTENIBLHOM NUTEpPaTypPbl, PECYPCOB UHTEPHET,
He-06XoAUMbBIX ANA OCBOEHUSA AUCLUMIIUHDbI
a) OCHOBHas nuTepaTypa:

N2 n/n HMCTOMHHEK
MoHuapos E.. KpatkMid kypc TROpPETHYECKDR HeopraHWJueckol xumun [ E.T. Momia-
1 poe, B .HO. KoHgpawmH, A M. Xoeue, KO .. ApuHoreHoe: yuyebHoe nocodue. — CIM6.:

ManatenstTBO «fladbe, 2017, —464 ¢

FoHyapos E.T. TeopeTHYSCKME OCHOBLI HEODTaHWYeCKoW xMMuK [ E.T. MoHYapos,
KD.N. Acpuuoredos, B KD . Kosppawms, A M. XoBue. — Boponex - MagaTtenso ki
nom By, 2014. — 589 ¢.

o]

MoHuyapoe ET. OOwanA xumuA [/ E.T. MNondapoe, KT, AguHoreHoe, AN Xoeue. —
Boponex : Mag-eo Bopodex. roc. yH-1a, 2010, — 401 ¢.

0} JONCNHWTENEHER NUTEDATYDE:

Ne

nin McTouHKME

XayckpodT K. CoBpemerHbIA Kypc obwed xuvmn: B 2 7./ K. XayckpodT, 3. Kox-

. cT360. — M. - Mip, 2002. —T.1.— 540 c.

4 Hekpacoe B. B. OcHoBw obwed xumun: B 2 7./ B. B. Hekpacos. — CME: NaHs,
2003.

5 paHeyO H. XumuA anemedToB: B 2 7. T/ H. MpuHeya, A. 3pHWO; - 3-8 u3g. — M.:
BuHoM, Nlabopatopua 3HaHwi, 2015 — 607 ¢.

g puHEyd H. XumuA anesedTor: B 2 7. T2V H. Moudeya, A IpHWO; - 3-2 wag. — M.

EuHoM, NabopaTtopua 3HaHwi, 2015. — 670 ¢.

B) 6a3sl gaHHLIX, WHPOPMAaLMOHHO-CNPaBOYHLIE W NOWE KOBLIE CUCTEMbI:

M=
nin HMcToMHWE
7 vy libovsum
g www plib. mulibrary/
g

17. UHcpopmaLMOHHBbIE TeXHOSOMMK, UCNonb3yeMble ANA peanusauumn yyebHom
OUCLMNIUHBI, BKIIOYasa nporpaMmMHoe obecnevyeHne n HpopMaLMOHHO-
cnpaBoY4-Hble CUCTEMbI (NP HeobxoanMocCTH)

Mpu peanusaumm ANCUUNINHBI UCNONBL3YIOTCA KNnaccuyeckme obpasoBaTterbHble
TexHonormm . OCHOBHbIE TUMbl NEKUUN — BBOAHbIE ( B HAYane uay4yeHusi AUCUMNINHLI) U
MHopMaunoHHbIe. [poBeaeHne TekyLWmnx aTTectaumi 1 NPOMEXYTOYHbIX aTTecTauun

ocyulecTBngaeTca B opme ycTHoro cobecenoanus no KMM.



B cnyyae HeobxoanmocTu nepexoaa Ha ANCTaHUNOHHBIA pPeXnMm obydeHns ans co-
3[@aH1SA 3NEKTPOHHbIX KYPCOB, YTEHUS NEKLMIN OH-NanH 1 NnpoBeaeHus nabopaTopHo-
NpaK-TUYECKMX 3aHATUIN UCNorb3yeTcs MHAOPMaLMOHHbIE pecypcbl OBpasoBaTeribHOro
nop-tana "OnekTpoHHbIn yHuBepcuteT BIY (https:\\edu.vsu.ru), 6asunpytowierocs Ha
cucTeme guctaHuMoHHoro obyyeHnsa Moodle, pa3BepHyTOM B yHMBEPCUTETE.

18. MaTepmanbHO-TeEXHUYECKOEe obecneyeHne QUCLUNIINHDI:

MynbTumegunHasa TexHuKa.

CraHpaptHoe obopyaoBaHme nabopatopuii npakTnkyma no obLuen n HeopraHn4ecKkom
XUMUKN — nnabopaTopHble CTOSbI, BbITSXKHbIE CUCTEMbI, 3NIEKTPOHHbIE BECHI, CYLUUSbHbIE
Wwkadbl, KOMMbIOTEPDI, NabopaTopHas nocyaa, XMMMYeckue peakTmebl U T. M.

B Tom uucne:

Bans 4-x mecTHasa BoasHas

AuctunnaTtop

Buanctmnnartop

Becbl nabopatopHbie JIb-120A

Becbl «Ohaus»

MarHutHaa melanka

KproTtepmocTtaT XngKkocTHOW

Meub Tpybuartasa -1.4-40

PH-MB meTp

CnektpodotomeTp CP-2000-02

dotomeTp KOK-5M

KomnbtloTepHasa nameputensHas cuctema L-micro ¢ gatymkamu pH, TemnepaTtypsbl, or-
TMYECKON NNOTHOCTM.

19. OueHou4HbIe cpeAcTBa ANsi NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTa-
umn

nOpﬂp,OK OLUEeHKM oCBOeHUA 06y‘-IaPOLLI,I/IMI/ICﬂ yqe6Horo maTepuana onpegenaeTca

coaepraHuem cneayowmx pasaenos ANCUUNANHDI:



Me
nn

HavmeHoEaHWE pas-
OENa JACLIANTHHES (MO-
oyna)

KomneTer-
LUAAM)

HMugueaTop(s)
DOC THASHWA
KOBMNETEHLIMA

OUEHOMHEIE CPEACTES

O HOBHBIE NOHATHA W

3EAKOHB XAMHW Cospe-
MEHHAA XMMWYECKaR

dTOMHMC THER

OMK-1
Cnocofed npe-
MeHATE  Gaso-
BbIE 3HAHWA B
obnactm  w-
SMEO-MATEMATH-
YECKMK W (W)
ECTECTBEHHLEX
Hayk B cdepe
cBoSd npodec-
CHMOHANBHON 0e-
ATENEHOCTH,

OrNK 1.4 Pe-
LLAET THNOBEIS
SEOAYN © YIE-
TOM OCHOBEHBX
MOHATHA 1 06-
LMY JAKOHOMED-
HocTel, cdhop-
MYNMpPOBaHHBIX
B paMeax Gaso-
BbiX JHCLMMIHH
ECTEC TBEHHBI
Hayx (npexae
BCETD XMMWH,
GHUONOMaM, S80-
MoK, HEYK O
IEMITE W YEMD-
BEKE]

Komnnekts KM ona Tekywms | npo-
MERYTOHHE STTECTALMIA

XHMIYECKAA EMHETHES

k-1

OnK 1,4

Komnnekms KM ona Temywus W npo-
MERYTOHHEL STTECTALMIA

FHMIHECKAA TEpMOOM-
HEMHES W XMMIMECKDE
paBHOBECWE

k-1

oK 1,4

Komnnekms KMM gna Tegywmx m npo-
MESSY TOUHELE STTECTALMA

Pacteopa

k-1

ONK15
Y¥MeeT ncnone-
30BATL SHEHWA
OCHOBHBD 3AKD-
HOB ECTECTBEH-
HOHEY4HBEC G-
LJMINIMAH B M-
et CMOHaNEHDRA
LEATENEHOLTIA

K185
BnageeT Haok-
KAMH WCNONb30-
BAHWA 3HaHW O
METOAAN WCCMe-
OO0SSHWA, COBPE-
MEHHBIX KOHLEN-
UMAX, A0CTHHE-
HARX M OrpaHd-
YEHMAX  BCTE-
CTEEHHED  HayK
npu  pELSHUM
NpaKTHYSCKK
3afad, CTPYKTY-
pPUpOBEHAR
ECTEC TESHHOD-
Hay4HOH MHDop-
ML

Komnnekms KIAM ona TEKyWwMs W npo-
MERYTOHHEL STTECTALMIA

CEWC NMTENEHO-BOCC TS
HOBMTEMNEHLIE DEAKLIAM,
SNEKTRONAS

CINK-1

Ok 1.4
CNK 1.6

Komnnekrms KMM gns Tegywmx » npo-
MERYTOHHEL STTECTALMIA

CTposture atoma. Mepw-
OMYECKHIA 33K0H

CINK-1

OnK 1,5

Komnnekms KMM gns Tegywmx » npo-
MER TOUHED STTECTILMA

TEOPHA XMMMYET KON
CEAIN

k-1

oMK 1.5

Komnnekms KIAM ona Tekywus W npo-
MERYTOHHEL STTECTALMIA

KoMnnescHLIE coeQMHe-
HWA

CINK-1

OnK 1.4
ONK 1.5

Komnnekms KIAM ana Tekywms W npo-
MERYTOHHEL STTECTALMIA




Ne Hawmernoearue pas- KoOMNETEH- MugueaTop()
nin | AENE BHCLIANIMHE! (MO- wRlW) OOCTHAEHNA CueHouHBIE CpEnCTEA
aynaA) H ’ KOMMETEHLIMIA

MpoMEWYTOYHAR STTEC TALMA

MNepedysHs BONPOCOS
bopMa KOHTPONA — 384T ped P

20. TunoBble OoLeHOYHbIe CpeaAcTBa U MeToAuYecKne matepuansil,
onpeaensiowuve npoueaypbl oueHUBaHUA

20.1. TeKywWM KOHTPOSb yCneBaeMocTu

1. Tekywas attectayms

MpumepHbIM NepeyYyeHb BONPOCOB ANA TEKyLen aTTectauum

1. Cxonbpko aTOMOB coaepkutcs B 51 r ammuaka NH3?

2. [Tonb3ysichk JaHHBIMU 00 HTAIBITUN 00Pa30BaHMUS, TIPUBEICHHBIMUA HUXKE, BEIYUCITUTH
TEIIOBOM 3P PEeKT peak-1uu:.

4. CocTaBUTh MOJICKYJIAPHBIC 1 HOHHBIC YPABHCHU peaKI_II/Iﬁ TruapoJm3a COJ'ICIZ, YKa3aTb pH

ZnS04; KCI; Na2SiOs3.

5. IlpousBenenue pacrBopumMoctd noauaa ceunna mpu 20°C pasHo 8-10-9. Beraucauts

KOHIICHTPAIIMIO HACKI-IIEHHOTO pacTBopa Pbl2

TpeboBaHus K BbINOSIHEHUIO 3aA4aHUN (UMW WKarbl U KPUTEPUN OLLEHUBaHUSA)
OueHka pesynbTaTtoB 00y4eHNsa Ha TekyLen aTTectaumm NpoMCcXoanT No cregyowmm
nokasartensim:

1. BnageHune cogepxaHmem y4yebHOro matepuana u NoHATUNHBLIM annapaTom
ONCLUUMITUHBL « XUMUSA» .

2. YMeHue cBA3bIBaTb TEOPETUYECKME 3HAHUS C NPAKTUYECKMMWN HaBbIKaMM.

3. YMeHue ycTaHaBnuBaTb MEXAUCLUNNIMHAPHbLIE CBSA3MW.

20.2. NMpomexyTo4yHana aTrectauus

MpomexyToyHas aTTecTaumsi N0 AUCLUMNNIMHE OCYLLECTBIISETCS C NOMOLLbIO
cnenyowmx OLEeHOYHbIX CPeacTB:

MepeyeHb BONPOCOB K 3a4eTy:

1. (DyHD,aMeHTaﬂbele Teopun N 3aKOHbl XUMUN: aTOMHO-MONEKYynApHaa Teopua; 3aKOH CO-

XpaHEHNA MacCCbl U SHEPTUN, I'Iepmonw-lecm/u?l 3aKOH, Teopnda XMMN4YE€CKOro CTpoeHuA.



2. CoBpeMeHHas xMMuyeckas atomucTuka. AToM, Mmonekyna, kpuctann. lNpocTble n Crnox-Hole
XnmMudeckue coegmHeHus. Pasa kak HocuTernb CBOWCTB BellecTBa, He obnagaro-Lwero
MONEKYNAPHON CTPYKTYPON. ANnoTponusa n noanmMopcunsm.

3. CTexmoMeTpmnyeckme 3aKkoHbl XMMUN (3aKOH NMOCTOSIHCTBA COCTaBa M CBOWCTB, 3aKOH KpaTHbIX
OoTHoweHun). OrpaHNYEHHLIN XapakTep 1 rpaHuLbl NPUMEHMMOCTU CTEXNMOMET-PUYECKNX
3aKOHOB.

4. PasBuTure npencraBneHnin o CTpoeHnn atoma. lNnaHetapHas mogens Pesepdopaa. Teopua
bopa.

5. OCHOBbI KBaHTOBO-MEXaHWYECKOro onnucaHusa CTpoeHns atoma. KoprnyckynspHo-BOSIHO-Bas
npupoga anekTpoHa. ATomHas opbutans. KsaHToBbIE Yncna.

6. OcHOBHbIE NMpaBuna 3anosiHeHU opbuTanen anekTpoHamMmu (MPUHLUN HAMMEHbLLIE 3HEPTUN,
npasuno Kneukosckoro, npuHumn MNaynn, npaBuno XyHaa).

7.MNepunoanyeckun 3akoH .M. MeHgeneesa, ero coBpemeHHas oopmynmpoBKa u
domsnde-ckuim cmbicn. CTpoeHne Nepnoanveckon CUCTEMbI SNIEMEHTOB.

8. XvMunyeckas cBsi3b, €e OCHOBHbIE XapaKTepPUCTUKN (3Heprus, AnuHa,
HanpaBfEeHHOCTb).

9. lNpeacraBneHne 0 MOHHOM CBA3MN.

10. KoBaneHTHasa cBA3b: 0OMEHHbIN N JOHOPHO-aKLENTOPHbIA MeXaHU3MbI
obpasoBaHus; ceoncTBa cBA3N. [peacraBneHne o KpaTHbIX CBA3SAX.

11. M'mbpuansaums aToMHbIx opbutanen. Tunel rMbpuansauum u reomeTpusi Mosiekyn
(Ha Nnpumepe coeguHeHU ¢ Sp-, SpP2-, sp3- rMbpuansaumen opbutanemn LeHTpanbHOro
atoma).

12. MeTtannuyeckas cBs3b. dusmyeckne CBOMCTBA NPOCTbIX N NEPEXOAHbIX MeTanmnos,
00y-crnoBneHHble 0COBEHHOCTAMN XMMUYECKON CBA3U B HUX.

13. BogopogHasi cB43b.

14. MexxmonekynsipHoe B3ammogencTeme (cunol BaH-gep-Baanbca).

15. CoeavmHeHna NepBOro u Bbicwero nopsgka. KomnnekcHble CoeANHEHNSA U OBOWHbIE
conun. HomeHknaTtypa KOMMNNEKCHbIX COeANHEHNN.

16. Knaccndukauma KOMNNEeKCHbIX CoeaNHEHN. Y CTONYNMBOCTb KOMIMEKCOB.
KoHcTaHTa He-CTOMKOCTW.

17. TepmoanHaMM4YeCKNE CUCTEMbI: OTKPbITbIE, 3aKpbITble, N30SIMPOBaHHbIE. DYHKLMM
CO-CTOAHNA. BHYTpeHHss aHeprus, aHTanbnus. Nepsoe Havyano TepMoavHaMUK.

18. Tennosble achbdeKTbl XMMUYECKMX peakuuin. 3akoH Fecca n cneacTBust U3 Hero.

19. SHTponus. CeoboaHasa aHeprus [mMbbca. TepmognHaMnyYecKknin Kputepun

HanpaBJliEHHO-CTU XMMMNYECKOro npouecca.



20. ObpaTtumbie 1 HeobpaTUMble XMMnyeckme peakunn. CoCcToaHNEe XMMUYECKOro
paBHoBe-cus. KoHcTaHTa paBHoBecua. MNpuHumn Jle - WaTenee.

21. Xmunyeckas kmHeTuka. CKOpOCTb XMMUYECKOM peakunun. 3akoH JeNCTBYOLNX MaccC.
22. BnuaHue Temnepartypbl Ha CKOPOCTb peakumu. Npasuno BaHT-lNodda. YpaBHeHue
Ap-peHunyca. JHeprusa akTmBauumn peakumm.

23. Katanua. MNpuHunn genctena katanmsaTtoposB N MHIMOUTOPOB.

24. Bugbl gucnepcHbix cucteM. FazoobpasHble, Xuakue, TBepable pacTBOpbI.
PactBopeHune kak hmsnko-xmmmyeckmin npouecc. ConbBaTbl, rugpaTthbl.

25. HeHacblleHHble, HaCbILWEHHbIE, NePECbILLEHHbIE pacTBOpbl. Cnocobbl BblpaXeHnst
KOH-LIeHTpauumn pacTBOpOB.

26. Teopus anekTponuTuyeckon noHnsaummn. CteneHb N KOHCTaHTa MoOHU3auuu.
CunbHble n cnabble anekTponuTbl. 3oToHn4Yecknin koadguumeHt BanT-INodda.

27. dnekTponutmnyeckas auccoumnaumsa KUCnoT, OCHOBaHWU, conen. AMQOTEPHbIE
rmapoK-cuap.

28. NoHunsauma soabl. IoHHOe npoun3BeneHne Boabl. BogopoaHsbin nokasatens (pH),
rMAa-poKCUnbHLIN NokasaTernb (POH).

29. 'ngponus conen. ®akTopbl, BAUAKOLLME HA CTENEHb rMaponu3a conu.

30. MNMpounsseneHne pacTBOPUMOCTU. YCNoBmsi 06pa3oBaHns 1 pacTBOPEHUS ocajka.
31. OkncnuTenbHO-BOCCTaHOBUTENBHbIE peakumn. CTeneHb OKUCNEHUs. TUNuYHble
OKUCNU-TENU 1 BoccTaHoBuTenn. Metopg anektpoHHoro 6anaHca. MeTtoa nonypeakumi.
32. CtaHgapTHble 9NeKTPOoAHbIE NOTeHUnansl MeTannos. Pag HanpsKeHuin meTannos.
33. OnekTponuna pacnnaBoB N BOAHLIX PaCTBOPOB COSEN.

34. MeTtannbl U HemeTannbl B nepuogndeckon cucteme. O6Lime ceoncTea MeTansnos.

35. Obwume cBoncTBa HEMETAanNMOB.



