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Heﬂb O0CBOCHHUA NUCHUIIJIMHBI
OCHOBHO¥ 11€JIBbI0 IIPENOAABaHMS JUCLHUILUINHBI «XUMUS» SBISIETCA PACIIMPEHUE UMEIOIINXCS

MIPEJICTABICHUA U MOMOIIL B MPUOOPETCHUH HOBBIX 3HAHUHI B O0JACTH XUMHUH, KOTOPHIC MO3BOJIST
OyaymmM mpodeccHoHaIaM pemarh 3aadyd WHHOBAIIMOHHOTO pPAa3BUTHS 3KOHOMUKH, BKIIIOUas
CO3/IaHHE HOBBIX TEXHOJIOTHH, 00ECTICUNBAIOIINX TTOBBIIIICHHE MPOU3BOAUTEIHLHOCTH TPYAQ, SHEPTO- U
pecypcocOepexeHne, 0XpaHy OKpYXKaroIiei cpeibl.

Mecto aucuumiunabl B crpykrype OOII BO

N3ydenne xypca «XUMHMUY» CBSI3aHO C HEOOXOAMMOCTBIO 3HAHUN OCHOB MaTEeMaTHKH, (PU3UKH,
WH()OPMATUKH, IMHUPOKOE HMCIOIH30BAHUE KOTOPBIX HE TOJBKO NAET BO3MOXKHOCTH HauOoliee TOYHO
BBIPA3UTh TEOPETUYCCKUE 3aKOHOMEPHOCTH, HO H SIBJIISICTCS HEOOXOIUMBIM HHCTPYMEHTOM WX
YCTaHOBJICHUS.

JIyist OCBOSHUS TUCIMILTUHBI « XUMUS» HEOOXOAMMBI 3HAHUE, YMCHHE U BJIQJICHUE MaTEPHATIOM
[0 MPEANIECTBYIOIIUM JUCIHUILUIMHAM B COOTBETCTBHH C TPEOOBAHHUSIMH OCBOCHHSI COOTBETCTBYIOLIUX
KOMIeTeHIMi: - Martematnueckuil aHanu3, AHanmuTudeckas reometrpus, HMubopmartuka, OOrmias

¢bu3uka (MexaHUKa).

Komnerenuun ody4yammerocs, popMmupyembie B pe3yjibTaTe 0CBOCHUSA

TUCHHUIIIHHBI
B mnpouecce ocBoeHus AaHHOM AMCHMIUIMHBI Y CTYACHTa (POPMUPYIOTCA CIETYIOIINE

KOMIIETEHIINH:
yYHHUBEpCaIbHbIE:
Kon HaumenoBanue NuaukaTopsl TOCTHKEHHS] KOMIIETEHITUU
KOMIIETEHITHH KOMIIETEHIINH
VKE-1 Crniocoben 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
UCIIONB30BaTh 3HAHUYg | CCTCCTBCHHOHAYYHBIX JUCHUIIINH, MCETO/bL
€CTECTBEHHOHAYUHpIX | MATEMATHHYECKOTO aHaN3a M MOJICTHPOBAHHS,
TEOPETUYECKOI0 M SKCIIEPUMEHTAILHOTO
TVCIUTUIAH, IPAMEHSTh
HCCIIEIOBaHUS
MCTOZEL V-YKE-1 yMeTbh: HCNOIB30BaTh MaTeMaTUYECKHE
MaTeMaTHICeCKOro METOJIbl B TEXHUYECKHX MPHIOKEHHUSX,
aHaJIn3a U | pacCUUTBIBATL OCHOBHBIC YMCIIOBBIC XapaKTCPUCTHUKH
MO/IEJINPOBAHUS, CllyyailHBIX ~ BEJIMYHMH, peIlaTh OCHOBHBIE  3aJau
TEOPETHUYECKOTO M | MaTemMaTHueckol  CTaTHUCTUKHM;  pelaTb  THUIOBbIE
AKCIIEPUMEHTAIILHOTO PactCTHEIC 3a/latn
B-VKE-1 Bnagers: MeTomaMM MaTeMaTHYECKOTO
UCCIIEIOBaHUS B
aHalM3a U MOJETUPOBAHMS; METOJAMHU pEIlEHUs
TIOCTABICHHBIX 3ANAYAX | 33719y amanm3a M pacdyeTa XapaKTEPUCTHK
(U3NYECKUX CUCTEM, OCHOBHBIMU INpHEMaMHU
00pabOTKM  SKCIEPUMEHTAIBHBIX JaHHBIX, METOJAaMH
paboThl ¢ NPUKIAAHBIMUA TPOTPAMMHBIMHU MPOAYKTAMH
SKCIIEPUMEHTAJIbHBIX JaHHBIX, MeToJaMu paboThl C
MPUKJIQIHBIMUA TPOTPAMMHBIMU IPOAYKTaAMHU
YKII-3 Cnoco6en craButhb cede | 3-YKI-3 3HaTh: ocCHOBHBIE TpUeMbl 3(PPEKTUBHOTO
oOpasoBaTenbHbIe liey | YIPABICHUS ~ COOCTBEHHBIM ~ BPEMEHEM,  OCHOBHBIC
ox BO3HHKatoue | METOMUKH CaMOKOHTPOJIS, CaMOpasBUTHs u
caMo00pa3oBaHUsl Ha TMPOTSHKEHWH BCEH JKU3HU C
KU3HEHHbBIE 3aJauu,
HCII0JIb30BaHNEM IU(POBHIX CPENICTB




nmoadupaTb  CHOCOOBI
pelieHus U CpeAcTBa
pa3BuUTHA (B TOM YHCIIE
C UCTIOJIb30BAaHUEM
1 (poBbIX CPEICTB)
IPYTUX HEO0OXOIUMBIX

KOMIIETEHIINH

V-VYKII-3 VYmeth: 3h(}EeKTUBHO TUTAHMPOBATH U

KOHTPOJHMPOBATh COOCTBEHHOE BpeMs, HCIOIb30BaTh
METO/IbI CaMOpETyIISIHH, CaMOpa3BUTHUSA u
caMO00y4EeHHUSI B TEuYCHHUE BCEW  JKU3HU c

UCIOJIb30BaHUEM LIU(POBBIX CPEICTB

B-VKII-3 Buaners: METOJaMU YIIpaBICHUS
COOCTBEHHBIM BPEMEHEM, TEXHOJIOIMSIMHU NPUOOPETEHHUS.
UCIOJIb30BaHUS U  OOHOBJIEHMSI COLMOKYJIBTYPHBIX U
npodecCUOHANBHBIX ~ 3HAHWH, YMEHUH, M  HaBBIKOB;
METOJIMKAMHM  CaMOpPa3BUTUS U €aMOOOpa3oBaHUs B
TEUYEHUE BCEH JKU3HU C HCHOJIb30BaHHEM LU(POBBIX
CPEACTB

obmienpodeccuoHaNbHbIE:

Kon HaumenoBanue WHaukaTopsl JOCTHKEHHSI KOMIETEHIUH
KOMIIETEHIIUU KOMIIETEHIIUH
OIIK-1 Crniocoben 3-OIIK-1 3Hatb: 6a30Bble 3aKOHBI €CTECTBEHHOHAYYHBIX

HCII0IL30BaTh 0a30BbIC
3HAHHS

€CTCCTB eHHOHayLIHI)IX
JACIIMIUTMH B
npodeccnoHaTEHOM
JIEeATEILHOCTH,
HpI/IMeHﬂTB

METO/IbI
MAaTEMATHUYCCKOT' O
aHajau3a u
MOJICTTUPOBAHUS,
TEOPETHYECKOr0 U
BKCHCPI/IMGHTaHBHOFO
HCCIIEIOBAHUS

JUCLUIUINH; OCHOBHBIE
MaTeMaTHYeCKHE 3aKOHBI; OCHOBHBIE (DU3UYECKHE
SIBJIGHUS, MPOILIECCHI, 3aKOHBl M TI'PAaHULBl UX
MIPUMEHUMOCTH;  CYIIHOCTb  OCHOBHBIX  XUMHYECKUX
3aKOHOB ¥ SBIICHUH; METOAbl  MaTeMaTH4eCKOro
MOJEJIMPOBAHNUS, TEOPETHYECKOTO u
JKCIIEPUMEHTAIBHOIO UCCIIEA0BAHUS

V-OIIK-1 VYwMmerb: BBIABIATH €CTECTBEHHOHAYUYHYIO
CYIIHOCTh npobiiem, BO3HHUKAIOIINX B X0ze
npodeccnoHaNbHOM ESATENbHOCTH, MPHUBIEKATh ISl UX
pelieHusT COOTBETCTBYIOIMIUNM  (U3UKO-MATEMATUUECKUM
amnmnapar

B-OIIK-1 Bnanmerp: mMareMaTH4eCKUM ammapaToM

s pa3pabOTKM  Mojienedl TMpOLEecCOB U SIBICHHH,
pelleHns  NpPaKTUYeCKUX  3agad  1poecCHOHaIbHOU
JEATEIBHOCTH; HABBIKAMHU HCIIOJIB30BAHHUSA  OCHOBHBIX

o0niepu3nYeCcKuX 3aKOHOB U IPUHLIUIIOB

3az[atm BOCIINTAHHUS, P€AJIN3YyEMbIC B PaAMKaX 0CBOCHHUA JUCIHUILINHDBI

Hanpasisienue/ Co3nanue HUcnonb3oBanue Bosieyenue
eI yc/a0BH, BOCIIUTATEJIbHOIO PA3HOILIAHOBYIO
ol0ecrieynBaOIIMX |MOTEHIHAIA Y4eOHBIX | BHEY4eOHYI0
AUCHUILINH AeTeJIbHOCTh
Ipodeccuonansy |- GopmupoBaHue Hcnons3oBanue 1.Opranunsanus Hay4HO-
HOe U TPYAOBO€ |KYJIbTYPHI BOCIUTATEIbHOTO MOTEHIINANA | IPAKTHYECKUX
BOCIIUTAHHE MCCJIE0OBATENbCKON | IUCLUIUIMH KOH(EpEeHIHi 1 BCTpeu C

Y WHXKEHEPHOU
nearenbHocTH (B16)

poeCCHOHATTBHOTO MOIYJIS
Ui (POPMUPOBAHUS
WHKEHEPHOTO MBIIIJICHUS U
WHXEHEPHOU KYJIbTYPHI 33 CYET
MPAKTUYECKHUX CTYACHUYECKUX
MCCIJIEJOBAaHUM COBPEMEHHBIX
IIPOU3BOJICTBEHHBIX CHCTEM;

BEIYIIMMH CTICITHATHCTAMHU
NpeAnpUsITHI TOpoJa U
BETEpaHaMU ATOMHOM
OTpAacIH.

2. Opranu3zamus u
MPOBEAECHUE PEIMETHBIX
OJINMITAA]T U YYaCTHE B




MPOEKTHOM IESITETbHOCTH
CTYACHTOB I10 pa3paboTKe U
ONTUMM3AIIH
TEXHOJIOTUYECKHUX CUCTEM,
CBSI3aHHOM C pelIeHHEM
pEATbHBIX MTPOU3BOJICTBEHHBIX
3a[1a4; MPOXOXKCHUS Uuepe3
Pa3HOO0Opa3HbIE UTPOBBIE,
TBOpUecKUe, GeCcTUBAIbHbBIE
dbopMBI, TpeOyIOIIHMe aHATH3a
CJIOHOT0 00BEKTa, TOCTAHOBKU
OTHOCHUTEIIEHO HETO
npeoOpa3oBaTeIbHBIX 3a4a4 AJIs
WX ONTHUMAJILHOTO PEIICHHUS.

KOHKYpCax
npodeccrnoHaIbHOTO
MacTepCTBa.

3.Yuyactue B €KErogHEIX
AKIHUAX CTYJICHYECKUX
CTpOI/ITeHBHBIX OTpHZ[OB

CTpykTypa u coaep:kaHue y4eOHOM TMCUHUILIMHBI
JucuuniuHa mnpenojaercs cTyieHTaM B 2-M cemecTpe. OOmmas Tpya0eMKOCTh TUCIUIUIMHBI
COCTaBJISIET 2 3a4YETHBIX €IMHHMIIBI, 72 aK. Jaca.

Ounas popma 00yueHust

KaJjiengapHblii nJ1an

Ne | Ne | HaumenoBanue paznena Bunpl yueOHOM ATtTectanus MakcumanbHbl
P T (Tembl) NEeATEeILHOCTH pasnena i Gayn
a e JUCITUTUTAHBI (gac.) (popma) 3a pas3zien
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Paszpnean 1
CoBpeMeHHBIE aCTIeKThI
A3BUTHS XHUMHH.
1 P 1] 2| 4 5
OcCHOBHbIE TIOHATHUS U
3aKOHBI XUMUH.
Crpoenue aToma
[Tepuoanueckast cucrema
2 PHOA 7| 2 5 KU Nel 25
1 JJICMEHTOB B CBETE
(MMCbMEHHO)
TEOPUHU CTPOCHHS aToMa.
XumuyecKkas CBsI3b U
3 CTPOEHHE MOJIEKYT 7 2 5
OCHOBBI XUMHYECKOM
4 TEPMOIUHAMUKHU 7 2 5
Pazpnen 2
XuMu4eckas KHHETUKa U
5 ABHOBECH 11| 2 4 5
PABHIOBCCHE KI Ne2
2 PacTBOpSI. (nHchMeHHo) 25
6 ONEeKTPOIUTHYECKAS 11 | 2 4 5
JTUCCOTTHAITUS




DIIEKTPOXUMHUYECKHUE
IIPOLIECCHI
Xumuueckas u
8 AJIEKTPOXUMUYECKAs 7 4 3
KOPPO3Hsl METAIIJIOB

11 | 2 6 3

Hroro 72 18 | 18 36

ATTecTanus pa3iesion

50

3auer

50

Hcnonwszyemsbie hopmbl arTectanuu pasaenos: KW — koHTposb o uroram

ConeprxaHue JeKIHOHHOTO Kypca

Tema sexkuuu. Bornpockl, oTpadaTbiBaemMble HA JIEKIUH

Bcero
4acoB

Yyeono-

METOAUYICCKOC

ob0ecneuenmne

1

3

Jlexknus 1. CoBpeMeHHbBIE aCNIEKThI Pa3BUTHA XUMHH.
OcCHOBHBIE IOHATHS U 3AKOHbI XUMHUH.

OcHOBHbBIE MOHSATUS XUMHH: MaTepus, MOJE BEIIECTBO, XMMHYECKHIA
AJIEMEHT, aTOM, MOJIEKYJIa, IIPOCTHIC M CJIOKHBIE BEIIECTBA, a0COIIOTHAS
U OTHOCUTENIbHAs aTOMHasi Macca, a0COJIOTHas U OTHOCUTENbHAs
MOJIEKYJISIpHAsE Macca, MOJIb, MOJISIpHas Macca BEIIECTBa, YHCIIO
ABoraapo, HSKBHUBAJCHT, JKBUBaJICHTHass Macca. OCHOBHBIC 3aKOHBI
XUMHH: COXPAHEHUS MacChl U SHEPTUH, MMOCTOSHCTBA COCTABA, MPOCTHIX
OOBEMHBIX  OTHONICHHS, ABOraJapo, SKBUBAICHTOB. [loHsTHe
XUMHUYECKON pPEaKIuu, CTEeXHOMETPUYECKHil KOd(pOUIIUEHT, HHIAEKC,
MCXOJHBIC BEIIECTBA U MPOAYKTHI pEaKluu

1-7

Jlekums 2. Ctpoenune atoma Ilepuoguyeckasi cucreMa 3J1eMeHTOB B
cBeTe TEOPHH CTPOCHHUsA aToMa. XHMHUYECKasl CBA3b M CTPOEHHE
MOJIEKYJ1

CocraB aromHoro siapa. M3oronsl, n300apsl. Moaenu cTpoeHus: aroMa:
MPOTOHHO-HEUTPOHHAS Teopus, Monenb TomcoHa, Pesepdopna, bopa,
COBPEMEHHasl KBAaHTOBO-MEXaHWYecKas Mojenb. [loHsaTue u  BUIbI
cnektpoB. [lonarue opbutanu. Ypasuenue llpeaunrepa. KBantoBble
yucna. [Ipunnun [Taymu. [Ipasuino Xynna. Ilpasuna Kineukosckoro.

1-7

Jleknus 3. Xumuyeckasi CBsi3b U CTPOEHHE MOJIEKYJT

Banenrnocts. OCHOBHBIE BHUJIbI U XapaKTCPUCTUKHU XUMHYECKOM CBS3H.
KoBanentnast cBsi3b. MonHas cBsi3b. JIOHOPHO-aKIENTOPHHAS CBS3b.
Bonoponnas cBsa3b. Mertammdeckast CBA3b.

Jlexknusi 4. OCHOBBI XUMHY€ECKOH TEPMOAUHAMUKH

Ilonsarue TEPMOJIMHAMHUKH, TEPMOIMHAMHYECKOU CHCTEMBEI,
napametpoB. Knaccudukanus cucrem. [lepBblil 3aK0H TEPMOAMHAMUKH.
Buaytpennsis sHeprus, pabota u HHTaIBNUS cHCTeM. DOYHKINUH
cocTosiHUS W (QyHKIMH mepexoma. TermoBoi >PQPeKT XUMHUYECKON
peaKuuu: 3K30- U YIHAOTEPMHUYECKHE peakunu. 3akoH ['ecca. DHTpomus
cucteMbl. TepMOXMMHYECKHUE YpPAaBHEHMS MPOLECCOB. JHTAJIbIUA
oOpa3zoBanms. OHeprusi [mb0ca ¥ HaAMpPaBICHHOCTh XWMHUYECKHX
peakuuii.  YCIOBHUS CaMONPOU3BOJIBHOTO MPOTEKAHUS XUMHUYECKUX




peaKIuid.

Jlekuust 5. XuMn4yeckasi paBHOBecHe M KHHETHKA

XuMuyeckoe paBHOBecue cuctembl. OOpaTumble U HeoOpaTHUMbIE
peakuuu. KoHcTaHTa paBHOBECHS TOMOTEHHBIX M TI'eTePOTE€HHBIX
mporeccoB.  YpaBHeHue wu3otepmbl  Bant-I'opda.  Cwmemenue
XUMUYECKOTO paBHOBECHS u IIPUHLUIT Jle [Tarense.
Tepmoaunamuueckoe ycinoBue paBHOBecusi. CKOpOCTh —peakiud,
KUHETHYECKOE YPaBHEHHE pEaKIUH, 3aBUCUMOCTb CKOPOCTH OT
koHUeHTpauuu. [lopsaok peaknuu. CKOpPOCTH peakuuid i pa3HbIX
nopsankoB. Kunernueckoe yciaoBHE€ XHMHUYECKOTO  PaBHOBECHSI.
Bnusinue temmepatypbl Ha CKOPOCTh XMMUYECKUX peakiuil (IIpaBHIIO
Bant-T'opda, ypaBHeHue AppeHuyca). DOHeprus  aKTHBAIUU.
Karanuzatopsl.

1-7

Jlekuus 6. PacTBopbl. DIeKTPOIUTHYECKAS I CCOLUALIHSA

[ToHsATHE IEKTPOIUTOB U HEAIEKTPOIUTOB. MIOHBI — KATHOHBI, AaHUOHBI.
ONeKTpoIuTHYECKas Juccounanusa. MexaHusm auccouuanuu —
rujparanus, coapBatanusa. CTeneHb IUCCOUAlUU — CUJIbHBIE, cllalble,
cpennue aekrponantsl. KoHcranTa aucconuanyu. MloHHble ypaBHEHMS.
Tabmuuna  pactBopumoctH.  CwmemieHue — paBHoBecus.  MoHHOe
npousBeneHue Boael, pH. MHAMKaTOpBL.

Jlekums 7. DileKTpOXuMHYecKHe MPOLecChl.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. CTEneHb OKHUCIEHUS.
[Ipoueccsl okucienuss U BoccTaHoBIeHUs. COCTaBIEHHE ypaBHEHHI
OKHCJIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKLUU: METOJIOM 3JIEKTPOHHOTO
O0amaHca,  MOHHO-3JIEKTPOHHBIM  MeToaoM.CTpoeHue,  CcrocoObl
MOJIy4eHUs, CBOMCTBAa MeTaJJIOB. PaBHOBecHe Ha TpaHULIE MeETall—
pacTBop. OJIEKTpOAHBIM mnoreHnuan. CraHAapTHBIA BOAOPOIHBIN
ANEKTPoA. P cTaHIapTHBIX 3JIEKTPOJHBIX MOTEHIIMAJIOB. YpaBHEHUE
Hepucra. ['anbBaHMYECKHI 3IIEMEHT. DNEeKTPOABUKYIAs CHUJIa
AJIeMEHTa. DJEKTPOJINU3 pacijiaBoB. PacTBopuMble M HEpacTBOPUMbIE
aHOJpl. JIEKTPOJIM3 pacTBOPOB. KaToaHble M aHOAHBIE MPOLIECCH TIPU
IIEKTPOJIM3€E BOIHBIX PACTBOPOB MIEKTPOJIUTOB. 3aKOoHbI Dapanes.

1-7

Jleknmusi 8. Xumuyeckassi W IIEKTPOXMMHYECKAsT KOPPO3Us
MeTAJJIOB

Kopposust meramnoB. Krnaccuduxaiys KOPPO3HOHHBIX MPOIECCOB.
XuMHuueckass Koppo3usi. DIJIEKTpOXUMHUYECKas Koppo3usa. MexaHu3m
AIEKTPOXUMHUUYECKOW KOppo3uu. Bunel npenonspusanuu.  3ammra
METaJUIOB OT KOPPO3UHU. .3alUTHBIE TOKPBITUSA: METAUIMYECKHE H
HEMETAJUTMYECKUE.  DIEKTPOXHUMHUYECKasl 3alluTa: MPOTEKTOpHAas |
karoaHas. HruOuTOpHI KOPpO3un

IlepeyeHb npakTu4eckux padbor

HCpC‘-ICHL MMPAKTUYCCKUX pa60T - HC IPpCAYCMOTPCHBI y‘-IeGHLIM IIJIAaHOM




Ilepeyenb 1a00paTOPHBIX PadoT

Tema s1aGopaTopHoii padoTsl. Bonpocsl, oTpadaTbiBaeMble Ha Bcero Yu4eOHo-
JIa0OpaTOPHOM 3aHATHH 4acoB | MeTOAMYecKoe
olecreyeHue
1 2 3
CkopocTth XMMHYECKOH PpeakuMd HM XHMHYeCKoe paBHOBecHe 4 8
Xumnyeckoe pasHoBecue. KoHcranta pasHoBecus, npuHuun Jle-
[atense. CriocoObl cMmemeHus: paBHOBecHs. CKOPOCTh XMMHUYECKOMH
peaknuu. [Ipasmio Bant-I'ododa.
DJIeKTPOJIUTHYECKAS] JUCCOIUALIHS. 4 9
Nonnoe npoussenenue Boabl. pH, naaukaropsl. CTeneHb JUCCOLMALUN.
HNounbie ypaBHeHus1. CMelNIeHHEe HOHHBIX PABHOBECHU.
OKuCINTEBbHO-BOCCTAHOBUTE/IbHBIC peaKINU 6 10
CocraBiieHHE OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. BnusHue
cpenbl Ha peakuuto. Kimaccudukanms peakuuii
JIEKTPOJIH3 4 11

OCOOEHHOCTH AIIEKTPOJIM3a BOAHBIX PACTBOPOB COJIEH, 00pa30BaHHBIX
0€CKUCIOPOAHBIMU u KHCJIOPOACOAEpKAIUMU KHCJIOTaMH.
OcoOeHHOCTH DJJIEKTPOJN3a COJIeid, OOpa3oBaHHBIX METAIAMHU C
Pa3IMYHBIMU JIEKTPOIHBIMH TOTEHIIUAIAMH.

3amaHus I CaMOCTOSATEIbHON Pad0ThI CTYICHTOB 0YHOH (D)OpPMBI 00yYeHUsI

Bomnpocsl 111 CaMOCTOATEJIBHOI0 H3y4YeHHs (3a1aHus) Bcero YueOHo-
4acoB | MeToJu4ecKoe
olecrieyeHue
1 2 3
Jleknus 1. CoBpeMeHHbIe aCNIEKThI PA3BUTHSL XUMHH. 5 1-7
OcHOBHbIE OHATHA U 3AKOHbI XUMMH..
OcHOBHBIE 3aKOHBl XUMHH: COXpaHEHHUS MacCchl M SHEpruw,
MIOCTOSIHCTBA COCTaBa, IMPOCThIX OOBEMHBIX OTHOLIEHMsS, ABOTajpo,
OKBUBAJICHTOB. [IOHATHME XMMHMUYECKOW peaknMH, CTEXHOMETPHUYECKHI
K03 (HULIMEHT, UHJEKC, UICXO/IHBIE BEIIECTBA U MPOYKThI PEAKIUI
Jleknus 2. Crpoenne aroma Ilepnoanyeckas cucrema 3J1eMEHTOB B 5 1-7
cBeTe TeOPMH CTPOEHHsI aToMa. XMMHYecKasi CBSI3b M CTPOeHHe
MOJIeKY.JI
[IpaBmia KiieukoBckoro. OneKTpoHHbIE KOH(QUIYpallMM aTOMOB H
HOHOB.
[Tepuonnueckuit 3axkon J[.M. MenneneeBa.CTpykTypa NepHOIAYECKON
CUCTEMBI 3JIEMEHTOB: N€PHO/IbI, TPYIIIIHI.
Jleknms 3. Xumuueckasi CBA3b U CTPOCHHE MOJICKY.JI 5 1-7
KoBanentnast cBs3b. MoHHas cBA3b. J[OHOpPHO-aKLENTOpHHAs CBSA3b.
Bognopoanas cBs3b. MeTtannnueckast CBsI3b.
Jlexknusi 4. OCHOBBI XUMHY€ECKON TEPMOAUHAMUKH 5) 1-7

TeroBor hPeKT XUMUYIECKON pPEaKIuu: dK30- U SHIOTCPMHUECKHUE

peaknuu. 3akoH ['ecca. DHTpomus CHUCTEMBI. TepMOXUMHYECKHE

ypaBHEHMs NPOLECCOB. DHTAIbMMA oOpa3oBaHus. DHeprus ['ub0ca u




HaIIpaBJICHHOCTb XUMHUUYECKUX PEAKLUN. Y CIOBUS CaMOIPOU3BOJIBHOIO
IIPOTEKAHUSI XUMUYECKUX PEAKLIUMU.

Jlexknusa 5. XumHyeckasi paBHOBeCHe U KHHETHKA S) 1-7
CKopocTh peakiyuy, KUHETUYECKOE YPAaBHEHUE PEaKLHMH, 3aBUCHMOCTb
CKOpOCTH OT KoHLeHTpauuu. llopspok peakuuu. CKOpocTH peakuuit
IUIA  pasHbIX NOpsAKoB. KuHeTHMdeckoe yclloBUE XMMHUYECKOIO
paBHOBecHs. BimsHHMe TeMmmeparypbl Ha CKOPOCTb XHMHYECKHX
peakuuii (npaBuno Bant-I'odda, ypaBHeHue AppeHuyca). DHeprus
aktuBauuu. Karanuzaropsl.

Jleknus 6. PacTBopbl. DJIeKTPOIUTHYECKAS JUCCONMALIUS 5 1-7
Konucranra YICCOLIMALINH. Hounrie ypaBHEHHS. Tabauia
pactBopumocth. CMeleHne paBHoBecHus. IOoHHOE TTpou3BeICHUE BOJIBI,
pH. Unaukatopsr.

Jlekums 7. DiIeKTpOXUMHYeCKHe PO ECCHI. 3 1-7
DNeKTpOABMKYIAs  CHJIa  DJIEMEHTA.  ODJIEKTPOJIM3  PacIlIaBOB.
PacTBOprMBIE W HEpacTBOPHMBIE aHONBL.  DJEKTPOJIHM3 PACTBOPOB.
KaTtomHple u aHOAHBIE MPOLECCHI MPU AJIEKTPOJIM3E BOAHBIX PACTBOPOB
ANeKTpoauToB. 3akoHbl Dapanes.

Jlekuma 8. Xumuyeckas M IJEKTPOXMMHYECKasi KOPPO3Hs 3 1-11
MeTaJJIOB
3amUTHBIE  TOKPBITHS:  METAJUIMYECKHE M HEMETaJUTMYecKue.
DNeKTpOXUMHUECKas 3aIlUTa: IPOTEKTOpHas U KaToaHast. MHruOuTophl
KOppO3uH

PacuerHo-rpaduyeckas padora
PacuerHo-Tpaduueckas paboTa yueOHBIM IUTAHOM HE TPETYCMOTpPEHA.

Kypcosas padora
KypcoBas paboTa yueOHBIM IJIaAHOM HE MPEAYCMOTpPEHA.

Oobpa3oBaTeibHbIE TEXHOJIOTHH
[Ipu peanuzauuy y4eOHOro Marepuasa Kypca HCHOJb3YIOTCS pa3iuyHble 00pa30BaTENIbHbBIE

TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3/IaHUI0 aTMoc(epbl CBOOOJHOW M TBOPYECKOW NHUCKYCCHUHU Kak
MEXy TperojiaBatesieM U CTyACHTaMH, Tak U B CTyAeHYeckou rpymme. Llenbio npu 3ToM sBIsieTcs
BBIpa0OTKa Yy CTYAEGHTOB HABHIKOB U KOMIIETEHIIMH, TMO3BOJSIONIMX CaMOCTOSITENIbHO BECTH
HCCIIeIOBATENBCKYIO U HAYYHO-TIEJarornyecKyro padoTy.

AyIUTOpHBIE 3aHATHUS MPOBOJATCA B BUJIE JIEKIMI ¢ ucnonb3zoBaHueM [IK n KkoMmbproTepHOTO
MPOEKTOpa; J1abOpaTOPHBIX 3aHATUH — B OCHAIIEHHOW MpHOOpaMH U peakTUBaMHU J1abOpaTOpHUU.
CamocrosiTenbHast paboTa CTyJ€HTOB MPOBOJUTCS IMOJI PYKOBOJCTBOM IpENOJaBaTelis, C OKa3aHUEM
KOHCYJIBTAIIUH ¥ TIOMOIIY TIPH IMOJTOTOBKE W BBIMTOJTHEHUH JIOMAIITHUX 3aJaHUN

DOoH/ OLICHOYHBIX CPEACTB

@OH/ OLICHOYHBIX CPEJICTB M0 JUCIHIIMHE 00€CIIeYMBAaET MPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs (KOMIIETEHIMI M WX HHAMKATOPOB) MOCPEICTBOM MEPOMPHUITHI TEKYILIETo,
PyOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIUHE.



CBsa3p Mexay (opMHpYyeMbIMH KOMIIETEHIMSAMH U (OpMaMU KOHTPOJS HUX OCBOCHUS
IpeCTaBJeHa B CleAyIomel Tadauie:

No HanmenoBanne
n; koHTponupye- | Kox u HanmeHoBaHme HHIMKATOPa 0CTIDKEHUS HaumenoBanue
MBIX pa3/iesioB KOMIIETEHIUH OIICHOYHOTI'O CPE/ICTBA
1 (Tembl)
Bxo1HOM KOHTPOJIb
3-YKE-1 , YV-VYKE-1, B-YKE-1 Bor
1 | Bee Temsl 3-OIK-1 , Y-OITK-1 POCHI BXOIHOTO
KOHTPOJIA
ATTecTarnys pasienoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH
2 3-VYKE-1 , V-YKE-1, B-YKE-1 , JloMarHue 3a1anue
Bee TeMbl 3-OIIK-1, V-OIIK-1, B-OIIK-1 Otuer no naboparopHoOit
3-VYKII-3 , V-YKI-3 ,B-YKII-3 pabore
TectupoBanue
[TpomexxyTouHas aTTecTarus
3 VYKE-1, YKII-3, OIIK-1 Bormpocs! k 3auery

OueHOYHBIE CPEICTBA /1JISl BXOJHOT0 KOHTPOJISl, TEKYIEr0 KOHTPOJISI U MPOMEKYTOYHOM
aTTecTaluu
Oyenounvle cpedcmea 0isi BX00H020 KOHMPOJisi IPEACTABIIIOT COO0H BOIPOCH], KOTOPHIE
3aJJaf0TCS CTYJCHTaM B MUCbMEHHON opMe. AHHOTAIIUS TIPUBE/ICHA HIKE.

B kauectBe oyeHnounoeo cpeocmea mexyujeco KOHmMpO/a UCHONB3YIOTCS 3alluTa JOMAIIHUX
3a7aHuil (MMCPMEHHO M YCTHO), YCTHBIA OTYET IO J1abopaTopHOii paboTe u TecT. JJomaiHee 3amxaHnue
IpeACTaBIseT cOOOH pelIeHue 3aJaHuii 0 BapuaHTaM M YCTHYIO 3allUTy, B XOA€ KOTOPOH CTyIeHT
OOBSICHSIET penieHre. AHHOTAIMS JOMAIITHETO 33/IaHUs , TeCTa U IPUMEPHBIN ITepeueHb BOIIPOCOB JIIs
oTYeTa 110 JJabopaTopHOU paboTe MPUBEAECHBI HUXKE.

B kauecTBe OIIEHOYHOTO CpeJCTBa ammecmayuu pazoeida WUCIONb3YeTcsl KOHTPOJIb HUTOTOB
(KW), koTopslil npeacTapisieT coO0i CyMMY pe3yIbTaTOB OLIEHOYHBIX CPEACTB TEKYIIETO0 KOHTPOJIS.
Hnsa npomedsicymounoti ammecmayuy NpeyCMOTPEHBI TEOPETUUECKHE BONPOCHI, IIPUBEACHHBIE

HIDKE.
[To uroram o0y4eHUs BBICTABIISCTCS 3aUen.
Bonpockl BXOIHOT0 KOHTPOJISI
1 K xakomy kiaccy BemectB otHocutcst HCI
2 Kakwue KJ1acchl HEOPraHUUECKUX BeulecTB Bl 3Haete. [IpuBenure mpumepsl
3 YeM OTIHMYAIOTCS OPraHUYECKUE COCAMHEHHS OT HeopraHumueckux. [IpuBenuTe npumepsl.
4 Yro Takoe MOJIB?
5

PaccraBbre K03 DUIIUEHTHI B ypaBHCHUHN XUMUYECKON PEaKI[iu:
NaOH+H2S04=Na2S04+H20
6  Berumcaure MoekyaspHyo Maccy H2SO4

Jomaminee 3axanne

3apanus
1. Onpenenurte u IpeaCTaBbTE B TAOJIMYHOM BHJIE KBAHTOBBIC YHCIIA, 4 TAK)KE HAHUIIINTE
ANEKTPOHHYIO (hopmyrTy aToma kanmbitus Ca
2. CKOIIbKO 2JIEKTPOHOB Ha MOCJIETHEM YHEPTeTUUECKOM YPOBHE y aToma Kuciopoza?




IIpumepHBbIe BONPOCHI K 0TYETY 110 JIa00OpaToOpHOii padore:

1 PacckaxwuTe CYIIHOCTb DKCIICPUMEHTA B JabopaTopHoii pabote Ne 2 B mabopaTopHOi
pabote «CKOpOCTh XUMUYECKON PEaKIINH U PABHOBECHE)

2 TlpuBeaute BBIBOJ 110 3KcriepuMeHTy Ne 2 B 1abopaTopHoii padoTe «CKOPOCTh XUMUYECKO

peakuy 1 paBHOBECHE
3  JlaiiTe ompezeneHHe XUMUYECKOTO PaBHOBECHSI
4 PacckaxuTe OCHOBHBIE CITIOCOOBI CMEIICHHS PaBHOBECHS.. PacckaxkuTe o BIHSHUE
KOHIIEHTPALMU UCXOHbBIX BEIIECTB HA CMELIEHUE PaBHOBECUS

Tecr
Bonpoc Ne 1 YkaxkuTe ypaBHeHHe JHHIITENHA
A E=mc’
B AT — ArI/ICTl/IH
a.e.M
B Mr=ZAr;
I n=m/M
Bonpoc Ne 2 YKaKkuTe, CKOJIbKO M0JIEKYJ cojiep:KuTcs B 1 MoJie BOAbI
A 6,02*10”
B 12,04*10%°
B 18,06*10%°
r 20*10%°
Bonpoc Ne 3 YKaxKuTe Bce AJVI0TPONHbIe Moau(pukanuu gpochopa
A benbrit hochop
b UYepnslit pocdop
B Kpacusrii pocdop
I DyIurepeHsl
Bonpoc Ne 4 YkakuTe 3apsja 1Apa aToMa KHCJI0poaa
A 4
b 6
B 8
r 10
Bonpoc Ne § CKO0JIbKO 3JIeKTPOHOB HA MOCJIeIHEM IHEPreTH4eCKOM YPOBHE aTOMa
KHCJI0POA
A 4
b 6
B 8
I 10
Bomnpoc Ne 6 Kaxoii Bu1 ClieKTpa noKasaH Ha puCyHKe J
. , | |
| | |
_ I ]
A CILIOIIHOM
b JINHENYaThII
B BOJIHUCTBIN
r CBO1 BapuaHT...
Bonpoc Ne 7 Kak Ha3bIBaeTcst ypaBHeHHe BHAA
AE=hv
A YpaBHeHue DitHIITeHA
b YpasHenue [1nanka
B YpasHeHue ne-bpoiiis




)

3akoH HrprotoHa

Bomnpoc Ne 8 OpouTans 310
A 00JIaCTh  OKOJIOSZEPHOIO IPOCTPAHCTBA, B KOTOpOH Hauboyiee BEpOSTHO
HAax0’KJICHHUE YIEKTPOHA.
b OTO0 TpaeKTOpUs ABUKCHHUS JIEKTPOHA
B 00JIaCTh  OKOJIOSIZIEPHOTO  TPOCTPAHCTBA, B KOTOPOW HAMMEHEE BEPOSITHO
HAaXO0XJACHHUE MIEKTPOHA.
I OTO TpaeKTOpus ABM)KEHUS aTOMa
Bonpoc Ne 9 VYkaxure Bce BO3MOXKHBIC IJIEKTPOHHBIC 00JIaka, KOTOpPbIE MMEIOTCS y aToMa
KHCII0pOJia
A S
b p
B d
I F
CnHcok TeopeTHYeCKHX BONIPOCOB K 3a4eTy
1  Tloustue marepuu. BemectBo, nose.
2 ITonsiTre aTroma, MOJIEKYJbl. XUMHUYECKUHI JIEMEHT
3 Ilonsarue maccel. AToMHas eauHuIa Macchl. OTHOCHUTENbHAS aTOMHAS U
MOJIEKYJIIpHas Macca.
4 TlocrosHHas ABoraapo. 3akoH ABorajapo. MoisipHas Macca
5  Amnorponus. [Ipumepst
6  Ilonarue xummuceckoi peakuuu. Knaccuduxanus peakuuii.
7 lloudarue saepHOro MaccoBoro uncia. Hykmupl, BUJibI
8  IIpoToHHO-HEHTpPOHHAs TEOpPHUS CTPOEHUS aTOMa
9 Mopens ctpoenus aroma TomcoHa
10 TIlonsTMe  TEPMOAMHAMHMKH,  TEPMOJMHAMHYECKOH  CHUCTEMBI,  I[apaMETpOB.
Knaccugukarus cucrem.
11  TlepBblif 3aKOH TEPMOAMHAMUKU. BHYTpeHH:s sHeprus, paboTa 1 SHTAIBIHS CUCTEM.
12 TennoBoii 3¢)(heKT XUMUIECKOH PEaKIMU: IK30- U DHJOTEPMUIECKHE PEAKIINHU. 3aKOH
I'ecca.
13  Xwummueckoe paBHOBecHe cucTeMbl. OOpaTUMBbIE M HEOOPATUMBIE PEAKITUH.
KoHcraHTa paBHOBECHS
14 Cwmemenne xumMuueckoro paBHoBecus u npuHiui Jle [latense.
15 CkopocTh peakiuu, KHHETUYECKOe YPAaBHEHUE PEaKIiH, 3aBUCUMOCTh CKOPOCTH OT
KoHIeHTpauuu. [lopsaok peakuu.
16 IloHsATHE 3IEKTPOIUTOB U HEAIEKTPOIUTOB. FIOHBI — KATHOHBI, aHUOHBI.




17 DnexktponuTHyYeckas AuCconManysa. MexaHu3M AUCCOLMAINH — THAPATAIINS,
COJIbBaTaI[U.

18 Crenenp qucconyanuy — CUIbHbIE, C1a0bIE, CPETHUE FTEKTPOIIUTHI.

19  OxucnurenbHO-BOCCTAaHOBUTENbHBIE peakliuu. CTeneHb OKUCIIEHUS.

20 VYpaBuenue Hepucra. ['asibBaHMYECKUI DJIEMEHT.

21  DnuexTposu3 pacTBOpoB. 3akoHbI Dapaes.

21  Koppo3sus metayuioB. Knaccudukanus KOppO3UOHHBIX POIIECCOB. .

22  Xumuueckas Koppo3us. DIEKTPOXUMHUECKask KOppO3usl.

23 3ammTa METauIOB OT KOPPO3UH. .3alUTHBIE IOKPBITHS: DIIEKTPOXUMHUYECKasl 3allluTa

IIo ntoram O6y‘lCHI/I${ BBICTABJIACTCA 3auem.

I xanb1 OIICHKH 06p330BaTeJ1])HLIX I[OCTI/I)KeHl/lﬁ

[Mxana OLOCHKH BXOOAHOT'O KOHTPOJIA:
- 3a4YTCHO- 3aaHNEC BBINIOJIHCHO BCPHO, CAAaHO B YCTAHOBJICHHBIC CPOKU;
- HC 3a4TCHO- 3a1aHHUEC HC BBIIIOJIHCHO, BBIIIOJIHCHO C OI_HI/I6KaMI/I, KOTOPELIC Tpe6yeTc51 HUCIIPAaBUTb, WA
CAAaHO IMOCJIC YCTAHOBJICHHOI'O CPOKa.

[Ixana OLCHKH TCCTa, JOMAIIHCIO 3aaHuA, OTUCTA I10 na6opaTopH0171 pa60Te:
- OTJIMYHO- ITOJIHBIC OTBCTHI HA BOIIPOCHI, ITPABUJIBHO PCIICHHAA 3aJa4a U IPAaBUJIbHBIC OTBCTHI HA
AOINOJHHUTCIIbHBIC BOIIPOCHI;
-XOpOIIO- HCIOJHBIC OTBETHI HA BOIIPOCHI WJIX 3ajJja4ya, pCIICHHAA C HEA0OUCTAMU U
IIpaBUJIbHBIC OTBCTHI HA AOIIOJIHUTCIIbHBIC BOIIPOCHI;
- YAOBJICTBOPUTCIIbHO- HCIIOJIHBIC OTBCTHI HAa BOIIPOCHI UJIK 3aaa4ad, pCIICHHAA ¢ HCAOUCTaMHU U
HCMPAaBUJILHBIC OTBETHI HA JOIIOJIHUTCIIBHBIC BOIIPOCHI;
- HCYAOBJICTBOPHUTECIIbLHO- OTBECTHI HAa BOIIPOCHI C HEAOUCTAaMH, HEPCUICHHAA 3a/lada 1 HCIIPABUJIbHBIC
OTBCTHI HA JOMMOJIHUTCIILHBIC BOITPOCHI.

Bannbl Ouenka
(uTorosoii | (0asn 3a oTBeT
N N TpeboBaHusi K 3HAHUAM
PeiTHHIOBOY  Ha 3a4ere)
OLICHKH)
— OueHka «3auTeHO» BBICTABIISICTCS CTYACHTY, €CIM OH MMEET
3HaHHSA OCHOBHOTO MaTepuana, ecld OH TPOYHO YCBOWI
MPOTPAMMHBIA MaTepHal, IMOCIeA0BaTEIbHO, YeTKO M JIOTUYECKH
CTPOMHO €ro mu3jaraeT €ro Ha 3aueTe, BJaJeeT HEeOOXOAMMBIMU
60-100 (GAUMENoY | o ppikaMu 1 MpUeMaMHy MX BBITIOJIHEHUSI, YMEET TECHO YBS3bIBATh
30 - 50 bannos . ’
TEOPHIO C IPAKTUKOMN
— VYueOHblE JOCTHKEHUS B  CEMECTPOBBIM  IMEpuox |
pe3yJbTaTaMu pyOeKHOTO KOHTPOJIS JIEeMOHCTPHUPYIOT
JIOCTaTOYHYIO CTETICHb OBJIAJICHUS IPOTPAMMHBIM MaTEPUAJIOM.
— OrmeHka «HEe 3a4T€HO» BBICTABIIACTCS CTYACHTY, KOTOPBIH HE
3HAeT 3HAYUTEIHLHON YacTH MPOrPaMMHOTO MaTepHaa, JoMmycKaeT
0-59 «He 3aumeHo) | CyllleCTBeHHbIe OmMUOKU. Kak mpaBwiio, OIIEHKA «HE 3a4TEHO»
0 -29 6annos | craButCsl CTyAEHTaM, KOTOPbIE HE MOTYT MPOJIOJUKUTH O0ydeHHE
0e3  JOMOJHUTENBHBIX  3aHATHM 1O  COOTBETCTBYIOILEH
JIVICITATUTHHE.




— VY4eOHBICE JOCTWKECHHMSI B  CEMECTPOBBIA  TEPUOA U
pe3ynbTaTaMu  pyOEKHOTO KOHTPOJII JEMOHCTPUPOBAIM HE
BLICOKYIO CTCIICHb OBJIaACHUA HpOI‘p&MMHBIM MaTepI/IaJIOM 110
MMHHMAaJIBHOM IIJIaHKE.

YueOHO-MeTOAMYECKOE U I/IH(l)OpMallI/IOHHOQ o0ecreueHue

Y4eOHOM TUCUMILIMHBI

OcHoBHas nuTeparypa:
1. Munaesckas JI.B. O6mas xumust. s HHXEHEPHO-TEXHUYECKUX HAIpaBJICHUIH OATOTOBKU
U crienuaibHoCTel: yueOHoe mocooue / JI. B. MunaeBckas, H. A. Illeronuxuna. Cankr-IleTepOypr:
Jlanb, 2020. TekcT : anekTpoHHBIH // JIaHb : 3eKTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/reader/book/126907/#2
2. EropoB B.B. O6mas xumus: yueOnuk mis BY3os / B.B. Eropos. — 2-¢ u3a. — CaHkT-

[TerepOypr: Jlanp, 2021. — 192 c. Teker : anekTpoHHbIl // JIaHb : 2IeKTPOHHO-OUOIHOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/reader/book/153684/#1
3. Axmeros, H. C. O6mas u Heopranuueckas Xumus : yaeOHuk s By3os / H. C. AxmeToB. —
12-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. — Tekcr :
ANEeKTPOHHBIH // JIaHb : 5IeKTpOHHO-OMOIHoTeuHas cuctema. — URL:
https://e.lanbook.com/reader/book/153910/

JlononHuTeNbHAS TUTEPATYpA!

4. Ctacp, H. ®@. Pemenune 3anau no obmeii xumun : yuedHoe nocodue / H. @. Crace, A. B.
KopmryroB. — 3-e u3n., crep. — Cankrt-IlerepOypr : Jlans, 2021. — 168 c. — ISBN 978-5-8114-
2274-6. — Tekcr : anexTpoHHbIH // JIaHb : 37eKTpoHHO-0MbIHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/168941 (nara obpamenus: 06.04.2021). — Pexxum noctyma:

https://e.lanbook.com/reader/book/168941/#1

5. JleBuukuii, M. M. Jlobpo noxkanosare B xumuro! / M. M. Jlepuukuii ; xynoxuuk U. E.
MapeB. — 3-e u3a. — Mocksa : JlaGoparopus 3Hanmii, 2021. — 201 c. — ISBN 978-5-93208-510-
3.— Tekcr: onektpoHHblt / JlaHp : anekTpoHHO-OMONMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/166729 (nata ob6pamenus: 06.04.2021). — Pexxum gocTyma: Aias aBTOpU3.
nonbe3oBarenei. https://e.lanbook.com/reader/book/166729/#1

6. bynano B.B., JlomoBa T.H., PriOkun B.B. Xumuueckas kuHeTuka: yd. mocodue / B.B
bynanos, T.H. JlomoBa, B.B. Psibkun. —  CII6: Jlams, 2014. — 288 c.
https://e.lanbook.com/reader/book/42196/#1

7. binnoB JI.LH. COoopHMK 3a1a4 ¥ ynpakHeHUH 1o oOmeil xumun: yueOHoe nocodbue / JI.H.

baunos, N.JI. Ileppunosa, T.B. Cokonosa. — Cankt-IletepOypr: Jlans, 2016. — 188 c.

https://e.lanbook.com/reader/book/75504/#40

8. Illepbuna H.A., Tumommna H.M. Meroauueckue yka3aHus K JabopaTtopHoil pabote
«CKOpOCTh XMMHMUECKON pEeakIMM M XUMUYECKOoe paBHOBecumn». - bamakoso: BUTU HUAY MUDU,
2016. - 14 c.

9. Cunnnpina U.H., Tumommna H.M. Mertoauueckue ykasaHusi K J1abopaTOpHOW pabote
«DNEKTPOIUTHYECKAS Tuccormalusy. - bamakoso: BUTU HUAY MU®DU, 2016. - 20 c.

10. Cununpina M.H. Meroandeckue ykazanus K jabopaTopHoil padore «OKHUCIUTENHHO-

BOCCTAHOBUTEJIbHBIE peakuun». - bamakoso: BUTU HUAY MU®DU, B anpobarumu. - 16 c.



https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/reader/book/153684/#1
https://e.lanbook.com/reader/book/153910/
https://e.lanbook.com/reader/book/168941/#1
https://e.lanbook.com/reader/book/166729/#1
https://e.lanbook.com/reader/book/42196/#1
https://e.lanbook.com/reader/book/75504/#40

11. Cununpina U.H. Meroaudeckue ykazaHus K J1JaOOpaTOpHOW paboTe «DJIEKTPOIU3Y. -
banakoso: BUTU HUAY MU®DU, B anpobanuu. - 16 c.
IIporpammuoe obecnieuenune u UurepHer-pecypcni:
1. TIO Microsoft Office PowerPoint 2007.

2. TI10O Microsoft Office (WORD, EXCEL) 2010.

3. ChemSpider — mopran mowncka ¥ HHGOPMAIMKA O XUMHYECKHX COCTMHEHHUIX

4. http://www.chem.msu.su/rus - mopTai 3JIEKTPOHHOW OMOIMOTEKU 10 XUMUHU

5 http://www.chemnet.ru - IMopran (QyHIaMEHTaILHOrO XMMHYECKOro oOpa3zoBanHusi Poccuu

[DnexkTpoHHBIH pecypc]| — Pexxum nocryna:
6 http://school-sector.relarn.ru/nsm/ - Xumus aiasi BceX: WLITIOCTPUPOBAHHBIC MaTEPUAIIbI IO
o01ei, OpraHu4ecKOi 1 HEOPraHMIECKON XUMHUH

MarepuajbHO-TEXHUYECKOE O0ecriedeHrue Y4eOHOH TUCUMILTHHBI
.HGKI_[I/IOHHBIG 3aHATUSL HpOBOI[HTCH B CHCI_[I/IaJ'II/ISI/IpOBaHHBIX ay,I[I/ITopI/IHX, OCHAIIICHHBIX

MYJIbTUMEIUHHBIM 000pynoBaHueM. [l POBEACHUS JIEKIUN HCIIOJIb3YeTCs MYJIbTUMEIUIHHBIN Kype
JeKUui, BUACO(UIbMBI, MAKEThl U TUIAKaThI.

JlaGopaTopHble 3aHATHS MPOBOAATCS B  Ja0OpaTOpPHM, OCHAIICHHOW CTaHAApPTHBIMU
KOMIUIEKTaMH OTE€4E€CTBEHHBIX TPUOOPOB, XUMUYECKON MOCY/Ibl, PEAKTHUBOB.

Y4eOHO-MeTOAMYECKUE PEKOMEHAALUM /ISl CTYACHTOB

1. Yka3aHus Ui NPOCJAYIIMBAHUS JeKIHT

[lepen HayamoMm 3aHATUN BHUMATEIbHO O3HAKOMUTHCA C YYEOHBIM IUIAHOM MPOBEICHUS
JIEKUUH U CIIMCKOM PEKOMEHI0BaHHOU JIUTEPATYPHI.

Ilepen mnocemieHneM od4epeAHON JIEKIMU OCBEXHUTb B IAaMITH OCHOBHBIE KOHLIEMIIUU
IpPOHJEHHOrO paHee Mmarepuana. [1oAroToBuTh mpu HEOOXOAMMOCTH BONpPOCH! Ipenoiasarento. He
HAJI0 OIacaThCsl, YTO BOMPOCHI MOTYT OBITH MIPOCTHIMH.

Ha nexunum OCHOBHOE BHUMaHHE CleyeT YAENsATh He (opMylnaM M MaTeMaTUYeCKUM
BBIKJIa/IKaM, & COJEP/KAHUIO N3Y4aeMbIX BOIIPOCOB, ONIPEAEICHUAM U IOCTAHOBKAM 3a/1a4.

B mpomecce wu3ydeHMs JIEKIIMOHHOTO Kypca HEOOXOAMMO 110 BO3MOKHOCTH YacTO
BO3BpallaTbcs K OCHOBHBIM MOHSATHSAM M METOAAM pEUIeHUs 3ajad (3/1eCh BO3MOXEH BbIOOPOUYHBII
KOHTPOJIb 3HAHUH CTYJIEHTOB).

XenarenbHO UCHONB30BaTh KOHCHIEKTHl JIEKIMM, B KOTOPBIX HCIIOJIB3YeTCS MpPHUHSTAs
IpernojaBaTeseM cucreMa 0003HaYeHHH.

Jis  Oonee moOApoOHOrO M3y4eHHS Kypca cienyer padboTaTh C PEKOMEHIOBAHHBIMU
JUTEPaTypHbIMU HCTOYHUKAMU U BHOBB MOSBISIOLIUMUCS UCTOYHUKAMH.

2. Yka3zaHus /151 BbINOJIHEHUS JIA0OPaTOPHBIX padoT

CoOnronate TpeOOBaHMS TEXHUKM O€30MaCHOCTH, JUIS Yero MpociyllaTh HEeoOXOoIuMble
Pa3bsICHEHUS O MPaBUIBHOCTH MOBEACHUS B JJAOOPATOPHH.

[lepen BbIOTHEHHEM J1A0OPATOPHON PabOTHI MPOBECTH CAMOCTOSITEIBHO MOJATOTOBKY K paboTe
U3YYUB OCHOBHBIE TEOPETHUECKHE MOJIOKEHHsI, 3HAHWE KOTOPBIX HEOOXOIUMO JJIsi OCMBICIEHHOIO
BBITIOJTHEHUST PAOOTHI.

B mpouecce BblmosHEHUs pabOThI ClelyeT MOCTOSHHO OOMIaThCsl C MpernojaaBaTeieM, He
JIOIyCKasi 10 BO3MO>KHOCTH HENPABUJIbHBIX JEHCTBHM.

OcHOBHBIE pe3ybTaThl 3KCIIEPUMEHTOB HEOOX0AUMO 3a(MKCUPOBATh B MIMCbMEHHOM BH/IE.

[Ipu cnave 3ayera mo paboTe MOATOTOBUTH OTUET O MPOJENAHHON paboTe, Iae JOHKHBI ObITh
OTpa>KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.
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3.Yka3aHus Uil BbINOJHEHHSI CAMOCTOSITEJIbHOM PadoThI

ITonyuuts y npenopaBaTens 3aJaHUE U CIIMCOK PEKOMEHIIOBAHHOMW JMTepaTyphl. M3ydeHue
TEOPETUYECKUX BOIPOCOB CIEAYET MPOBOAUTH II0 BO3MOKHOCTU CaMOCTOSITENIBHO, HO IIpU
3aTpyAHEHUSIX 00paIaThes K MPEroJaBaTeio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Ipu BbIMONIHEHUU (PPOHTAIBHBIX 3aJaHUM MO YCMOTPEHHIO MperojaaBareis padoTa MOXKET
OBbITh OIlcHEeHa 06€3 MUCbMEHHOI0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIE BOIPOCHI, IPU YCIOBUU
aKTUBHOM CaMOCTOATEIbHOU PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTtoan4yeckue peKOMEHIANUM AJIs NpenoaaBaTeien
1. Yka3aHus 1Ji npoBeieHus JeKIMii

Ha mepBoil BBOIHOIW JIEKIUHU CAelaTh OOLIMI 0030p colep)kaHHs Kypca U OTMETHTHh HOBBIC
METOJIbl M TOJAXOJbl K PELIEHUIO 3aJad, paccCMaTpUBAEMbIX B Kypce, IOBECTU J0 CTYACHTOB
TpeOoBaHus Kadeapsl, OTBETUTh Ha BOIPOCHI.

[Ipy moAroToBKe K JIEKIMOHHBIM 3aHATHSAM HEOOXOIMMO MPOAyMaTh IUIaH €ro INPOBENCHHUS,
COJIepKaHUE BCTYNHUTENIBHOM, OCHOBHOM U 3aK/IIOYUTEIBHOM 4YacTU JICKIUH, O3HAKOMHUTHCA C
HOBMHKAMHU Y4e€OHOH M METOIMYECKOHN JUTEepaTypsl, MyOIUKALMSIMU IEPUOJUUECKON MeyaTu Mo TeMe
JIEKLMOHHOIO 3aHATHs. Y TOUHUTD IJIaH IPOBEACHUS Ja00paTOPHOro 3aHTHA 10 TeMe jekiuu. Ilepen
U3JI0’KEHUEM TEKYIIETo JIEKIIMOHHOTO MaTepuasa HallOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX Ha
npenpiaymux jgekuusax. C 3Tod 1enblo 3aJaTh HECKOJBKO BOIPOCOB ayJUTOPHUH M OCYILECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTY/ICHTOB.

B Xxozme nekuUMOHHOTO 3aHATUS INpernojaBarelb JOKEH Ha3BaTh TEMy, y4eOHbIE BOIPOCHI,
O3HAKOMHUTb CTYJIEHTOB C IEPEYHEM OCHOBHOM M JONOJIHMUTENBHOM JUTEpAaTyphbl IO TEME 3aHATHUS.
PackpbiBasi copepikaHue y4eOHBIX BONPOCOB, AKIIEHTUPOBATh BHUMAaHHE CTYACHTOB Ha OCHOBHBIX
KaTeropusx, sBJIEHUSIX M Ipoleccax, OCOOEHHOCTAX MX HpOTEeKaHUs. PackpbIBaTh CYyIIHOCTb U
coJIep’KaHue Pa3InYHbIX TOUEK 3PEHUS U HAyYHBIX MOJIX0I0B K OOBSICHEHHUIO T€X WM UHBIX SIBJICHUN U
IIPOLIECCOB.

Crenyer apryMeHTUPOBAHO 0OOCHOBATH COOCTBEHHYIO MO3HUIMIO TIO CIIOPHBIM TEOPETUUECKUM
Bonpocam. [lpuBoauTh mnpumepbl. 3aaaBaTh IO XOAY U3JIOKEHUS JIEKIIMOHHOTO Marepuaa
PUTOpPUYECKHE BONPOCHI M CaMOMY JlaBaTb Ha HHUX OTBET. OTO CIOCOOCTBYET aKTHUBU3ALUU
MBICIUTENIBHON JI€ATENBHOCTH CTYJIEHTOB, NOBBILICHUI0 WX BHUMAaHMsS W HMHTEpeca K Marepuaily
Jekuuu, ee cojaepkanuto. IlpenonaBatens JOKEH PYKOBOAUTH pabOTOW  CTYJIEHTOB IO
KOHCIIEKTHPOBAHUIO JIEKI[MOHHOI'O Marepuana, TIOAYepKUBAaTh HEOOXOAMMOCTb OTPAXKEHHUS B
KOHCIIEKTaX OCHOBHBIX TOJOXEHUH M3yyaeMoil TeMbl, 0CO00 BbIJIEJIsAsA, KaTeropuanbHblil annapat. B
3aKJIIOUYMUTENBHON YacTH JIEKIMM HeoO0Xoaumo chopmynupoBaTh OOLIME BBIBOJBI IO TEME,
pacKpbIBaIOIINE COJEP’KaHUE BCEX BOIMPOCOB, MOCTABIEHHBIX B JIEKIMH. OOBSIBUTH IJIaH OYEPEIHOTO
MPAKTUYECKOI0 3aHSTHS, JaTh KpaTKHUe pPEKOMEHJAlMM 0 MOJrOTOBKE CTYJEHTOB K JaOOpaTopHOMY
3aHaTHO. OmpenenuTh MECTO W BpeMs KOHCYJIbTALIMM CTYAEHTaM, MOXKEJIaBIIMM BBICTYIHUTH C
JOKJIalaMu U pedeparamu.

Ha mnocnenneit nexkuuum yaenuTh Bpems Juis 0030pa HamOosee BaKHBIX IOJIOKEHHI,
PaccMOTPEHHBIX B Kypce.

2. Yka3aHus Ui NpOBeJeHNs 1a00paTOPHBIX 3aHATHH.

Cobmoiate TpeOOBaHMSI TEXHUKHU O€30MaCHOCTH M MPOBOAUTH HEOOXOIMMBIE Pa3bCHEHUS O
MPaBWJIbHOCTH MOBEACHUS B TaOOPATOPUH.

[lepen BbImoNHEHUEM JabOpaTOpHON pabOThl MPOBEPUTH CTENEHb TOTOBHOCTU CTY/AEHTOB,



HAallOMHHUTb U OOCYIHUTh OCHOBHBIE TEOPETUYECKUE TOJOKEHUS, 3HAHHE KOTOPBHIX HEOOXOIUMO IS
OCMBICIICHHOTO BBITIOJIHEHUS PadoT.

B mporecce BeimonHeHUs paboThI cIeyeT MOCTOSHHO OOLIAThCs CO CTYACHTAMH, HE JIOMYCKast
10 BO3MOKHOCTH UX HEIPABUIIbHBIX JCHCTBUU.

TpeboBath, 4TOOBI OCHOBHBIC PE3YJIbTAThI SKCIIEPUMEHTOB ObLTH 3a)MKCHPOBAHBI CTYJACHTAMH B
MMUCbMEHHOM BHJIE.

[Ipu npueme 3adera mo pabote TpeOOBaTh OTYET O MPOJEIAHHON paboTe, rIe JTOJKHBI OBITH
OTpPa)K€Hbl OCHOBHBIE PE3YyJIbTAThl U BBIBOJIBI.

3.YKa3aHus M0 KOHTPOJIIO CAMOCTOSITE/IbHOI PAa00ThI CTY1€HTOB

Ilo ycmoTpeHuio mpemoaaBarens 3aJaHUe Ha CaMOCTOSATENBHYIO paboOTy MOXeET ObITh
WHUBUIYTBHBIM WA (PPOHTATHHBIM.

[Ipu ucnonb30BaHUM UHIMBUAYAIBHBIX 3a/IaHUM TpeOOBaTh OT CTYJEHTA MUCbMEHHBIA OTYET O
MpojieTIaHHO paboTe.

[Ipn npuMeHeHUN (POHTAIBHBIX 33aJJaHUI BECTH KOJUIEKTHUBHBIE OOCYKIIEHHUSI CO CTyIEHTaMU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUI.

C 1uenpl0 KOHTPOJNS KauyecTBa BBIMOJIHEHHS CaMOCTOSTENLHOM paboThl  TpeOoBaTh
WHIUBUAYAIbHBIE OTYETHl (JOMYCTMMO BMECTO MUCHMEHHOTO OTYETa MPUMEHSTh WHIUBUAYAIbHbBIC
KOHTPOJIbHBIE BOIIPOCHI).

[IporpamMma cocrtaBiieHa B cooTBeTcTBUM C TpeboBanusmMu OC HUAY MUODU u yueOHbIM
IJIJAHOM OCHOBHOM 00pa3oBaTelIbHONM IporpamMmbl 1o crienuanbHocTu 14.05.02  ATOMHBIE CTaHIIMH:
MIPOCKTUPOBAHUE, IKCIUTyaTAllsl U UHKUHUPHUHT .

PaGouyto mporpammy cocTaBHII AOIEHT @ 3epHblmkuHa A. A.
PenensenTt: noueHT ’5 - 3y6osa H. I

[Tporpamma onobpena Ha 3acemannu YMKC 14.05.02 AToMHBIE CTaHIIMU: TIPOCKTHUPOBAHHUE,
SKCIUTyaTanus U MHKUHUPUHT oT 15.112021 roxma, mpotokon Ne2.

[Ipencenarens yueOHO-METOIUYECKONW KOMUCCUHU ) Xfﬁ” JIstmua A.C.



