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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()OPMATHKH, IMUPOKOE HMCIOIH30BAHUE KOTOPHIX HE TOJBKO NMAET 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 JUCIUILUINHAM B COOTBETCTBUM C TPEOOBAHUSIMH OCBOCHUSI COOTBETCTBYIOLIUX
KOMIeTeHIMi: - Martematnueckuil aHanu3, AHanmuTudeckas reometrpus, HMubopmartuka, OOrmias

¢bu3uka (MexaHUKa).

Komnerenuun ody4yammerocs, popMmupyembie B pe3yjibTaTe 0CBOCHUSA

TUCHHUIIIHHBI
B mnpouecce ocBoeHuss AaHHOM AMCHMIUIMHBI Y CTYAE€HTa (POPMUPYIOTCSA CIEIYIOIINE

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 SKCIEPUMEHTAILHOTO
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
JucnunnuHa npenojgaercs cryaeHtaM B 1-m cemectpe. OOmas Tpya0eMKOCTh TUCHUILUIMHBI
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
MPOIIECCHI
Xumuyeckas u
8 INMEKTPOXUMUYECKAS 7 2 5
KOPPO3Hsl METAIIJIOB

11 | 2 4 5

Hroro 72 16 | 16 40

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. MoHHas cBs3b. JIOHOpHO-aKLENTOPHHAS CBS3b.
Bonoponnas cBsa3b. Mertammyeckast 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.
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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.
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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 4 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. S) 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 5 1-7
MeTaJJIOB
3alUTHBIE  TOKPBITHS:  METAJUIMYECKHE M HEMETaJNInYeCKUe.
DNeKTpOXUMHMUECKas 3aIlUTa: IPOTEKTOpHAs U KaTofHas. MHruOuTopsl
KOPpO3HH

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

Kypcosas padora
KypcoBas paboTa yueOHBIM IJIaAHOM HE MPEAYCMOTpPEHA.

Oobpa3oBaTeibHbIE TEXHOJIOTHH
[Ipu peanuzanum y4eOHOro Marepuansa Kypca HCIONB3YIOTCS pa3iudHbie 00pa3oBaTelbHbIC

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 CTYIEGHTOB HABHIKOB UM KOMIIETEHIIMH, TMO3BOJSIONIMX CaMOCTOSITENBHO BECTH
HCCIIeIOBATENBCKYIO U HAYYHO-TIEJarornyecKyro padoTy.

AyIUTOpHBIE 3aHATHUS MPOBOJATCA B BUJIE JIEKIMI ¢ ucnonb3zoBaHueM [IK n KkoMmbproTepHOTO
MPOEKTOpa; JabOpaTOPHBIX 3aHATUNH — B OCHAIIEHHOW MpHOOpaMH W peaKkTUBAMU J1a0OpaTOPHHU.
CamocrosiTenbHast paboTa CTyJIEHTOB MPOBOJUTCS IO/ PYKOBOJICTBOM IPENOJIaBaTelNs, C OKa3aHUEM
KOHCYJIBTAIIUH ¥ TIOMOIIY TIPH IMOJTOTOBKE W BBIMTOJTHEHUH JIOMAIITHUX 3aJaHUN

DOoH/ OLICHOYHBIX CPEACTB

@DOH/ OLICHOYHBIX CPEJICTB MO JUCIHILIMHE 00eCIeYMBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs (KOMIIETEHIMI M WX HHAMKATOPOB) MOCPEICTBOM MEPOMPHUITHI TEKYILIETo,
PyOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIUHE.



CBsa3p Mexay (opMHpYyeMbIMH KOMIIETEHIMSAMH U (OpMaMU KOHTPOJS HUX OCBOCHUS
IpeCTaBieHa B cleaAyromel Tadnuue:

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 , V-YKE-1, B-YKE-1 Bor
1 | Bee tembr 3-OIIK-1, V-OIIK-1 POCI BXOAHOTO
KOHTPOJIA
ATTecTarnys pasienoB, TEKYIUNA 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
3agaHuil (MMChMEHHO M YCTHO), YCTHBIA OTYET IO J1abopaTopHOii paboTe u TecT. JJomamHee 3amanue
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 kadecTBe OIIEHOYHOTO CpEACTBA ammecmayuu pazoeida WUCIONb3YeTcss KOHTPOJIb HUTOTOB
(KW), koTopslil npeacTapiseT co6oi CyMMY pe3yJIbTaTOB OLEHOYHBIX CPEACTB TEKYIIETO KOHTPOJIS.
Hnsa npomedsicymounoti ammecmayuy NpeyCMOTPEHBI TEOPETUUECKHE BONPOCHI, IIPUBEACHHBIE

HIDKE.
[To uroram o0y4eHUs BBICTABIISICTCS 3aUen.
Bonpockl BXOIHOT0 KOHTPOJISI
1 K xakomy kiaccy BemectB otHocutcst HCI
2 Kakwe KJ1acchl HEOPraHUUEeCKUX BellecTB Brl 3Haere. [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 MojekyaspHyo Mmaccy 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 J1a00paToOpHOii padore:

1 PacckaxuTe CYIIHOCTb DKCIICPUMEHTA B JJabopaTopHOii pabote Ne 2 B mabopaTopHO#i
pabote «CKOpOCTh XUMUYECKON PEaKIINH U PABHOBECHE)

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

peaxKiuy 1 paBHOBECHEY
3  JlaiiTe ompezaeneHHe XUMUYECKOTO PAaBHOBECHSI
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 Ykakure 3apsja 1Apa aToMa KHCJI0pPoJa
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 CBoOMl BapuaHT. ..
Bonpoc Ne 7 Kak Ha3bIBaeTcst ypaBHeHHe BHAA
AE=hv
A YpaBHeHue DitHIITeHA
b YpasHenue [1nanka
B YpasHeHue ne-bpoiiis




r 3akoH HrprotoHa

Bomnpoc Ne 8 OpouTans 310

A 00JIaCTh  OKOJIOSZEPHOIO IPOCTPAHCTBA, B KOTOpOH Hauboyiee BEpOSTHO
HaXO0XKJICHHUE DJIEKTPOHA.

b OTO TpaeKTOpHsl IBUKEHUS HJIEKTPOHA

B 00JIaCTh  OKOJIOSIICPHOTO NIPOCTPAHCTBA, B KOTOPOH HAMMEHEE BEPOSITHO
HaXO0XKJICHUE HJIEKTPOHA.

I OTO TpaeKTOpus ABM)KEHUS aTOMa

Bonpoc Ne 9 VYkaxure Bce BO3MOXKHBIC IJIEKTPOHHBIC 00JIaka, KOTOpPbIE MMEIOTCS y aToMa

KHUCJI0poAa
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B d
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CnHcok TeopeTHYeCKHX BONIPOCOB K 3a4eTy
ITonsarue marepuu. Bemectso, nosne.
ITonsiTne aroma, MOJIEKYJIbl. XUMHUYECKUI JIEMEHT
[Tonsitue Maccel. ATOMHas equHKULA Macchl. OTHOCUTEIbHAS ATOMHAs U
MOJIEKYJIIpHas Macca.
[Tocrosinnas ABoraapo. 3akoH ABoraapo. MoisipHas Macca
Amnotponus. [Ipumepst
[TonsTue xumuuceckoit peakuuu. Knaccudukanus peakiuii.
[TonsiTue saepHoro maccoBoro uncia. Hykmuabl, BUabI
ITpOoTOHHO-HEUTPOHHAS TEOPUS CTPOEHUS aTOMa
Mopens crpoenust aroma ToMmcona
[TonsiTue ~ TEpMOAMHAMUKHM,  TEPMOJAMHAMUYECKOM  CHUCTEMBI,  I1apaMeTpOB.
Knaccudukanus cuctem.
I[TepBbIii 3aKOH TEPMOAMHAMUKU. BHYTpeHH:s sHeprusi, paboTa 1 SHTAIbIMS CUCTEM.
TerutoBoit 3 (PEeKT XUMUIECKON PEaKIINK: 9K30- U IHIOTCPMUICCKUE PEaKIIUU. 3aKOH
I'ecca.
XuMuyeckoe paBHOBecHe cucteMbl. OOpaTHUMble U HEOOPATUMBIE PEAKIUH.
KoHcTanTa paBHOBECHS
Cwmenenne xumudeckoro pasHosecus u npunuui Jle [llarense.
CKopocCTh peakui, KHNHETUYECKOE YPABHEHUE PEAKLIMH, 3aBUCUMOCTD CKOPOCTH OT
KoHUeHTpauuu. [lopsaok peakuu.
[ToHsITHE PNEKTPOINTOB U HEINEKTPOIUTOB. FIOHBI — KATUOHBI, AaHUOHBI.
DneKTpoauTHYECKas qUuccoluanus. MexaHu3M AUCCOLUalii — TuIpaTaius,
COJIbBATALUS.
CreneHnp Aucconuaiy — CUIbHbIE, c1alble, CpeTHUE IIEKTPOIUTHI.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakui. CTENIEHb OKUCIICHHUS.
VYpaBHenue HepHcra. ['anibBaHMYECKUNA SJIEMEHT.
OnexTpoau3 pacTBopoB. 3akoHbl Dapanes.
Kopposus metannos. Knaccudukaius KOppo3MOHHBIX MTPOLIECCOB. .
XuMuYeckast KOppo3us. DIEKTPOXUMHUYECKast KOPPO3HSL.
3amuTa MEeTauioB OT KOPPO3UH. .3alIUTHBIE TOKPBITUS: DIEKTPOXUMHUYECKas 3alluTa
I[To utoram oOy4ueHHs BBICTABISIETCS 3aUem.

IIkaJjabl oueHKH 00pa30BaTEJIbHBIX 10CTHKEHUN
[Ixana OLICHKU BXOAHOI'O KOHTPOJIA:

- 3a4TCHO- 3aJaHNE€ BBINOJIHECHO BEPHO, CAAaHO B YCTAHOBJICHHBIC CPOKH;

- HC 3a4TCHO- 3aJJaHUC HC BBIIIOJIHCHO, BBIIIOJIHCHO C OI_I_II/I6K8.MI/I, KOTOPELIC Tpe6yeTcsi HCIIPABUTDb, UJIN




CIIaHO TOCJIC YCTaHOBJICHHOTO CPOKa.
[IIkana oleHKH TecTa, JOMAITHETO 3aJaHus, OTYETa I10 JJA0OpATOPHOU padoTe:

= OTJIMYHO- IIOJIHBIC OTBCTELI HA BOHpOCBI, HpaBI/IJIBHO peH_IeHHaH 3a1a4ya u HpaBI/IJILHBIC OTBCTEI HA

JIOTIOJTHUTEIIbHBIC BOIIPOCHI;

'XOpOH_IO' HCITIOJIHBIC OTBCTHI HA BOHpOCBI WJIM 3ajJa4da, pemeHHa;I C HEAOUCTaMHU U

MIPaBHIIbHBIC OTBETHI HA JIONIOJHUTEIIbHBIC BOITPOCHI;

- YI[OBJICTBOpI/ITeJIBHO' HCITIOJIHBIC OTBCTHI HA BOHpOCLI Wnin 3aaayda, peH_ICHHaH C HEJo0UCTaMU U

HEIPAaBUIIbHBIC OTBETHI Ha JIOTIOJHUTEIIbHBIC BOITPOCHI;

- Hey,[[OBJICTBOpI/ITeHBHO' OTBCTELI HA BOHpOCBI C HEA0UCTaMHu, HepemeHHaﬂ 3aga4da u HeraBI/IJILHBIC

OTBETHI HA JIOTIOJIHUTEIbHBIC BOIPOCHI.

Banabl Onenka
(utoroBoii | (6aJu13a OTBET
peiTHHIOBOH  HA 3a4eTe)
OLICHKH)

TpeOoBaHMs K 3HAHUAM

— OmeHKa «3a4TEHO» BBICTABISETCS CTYIEHTY, €CIU OH HUMEET
3HaHHA OCHOBHOIO MaTepuana, €ClIM OH IPOYHO YCBOWI
IIPOrPaMMHBIN MaTepual, MOCIEeI0BATEIbHO, YETKO U JIOTHYECKH
CTPOMHO €ro u3jaraeT ero Ha 3auyeTe, BJaJeeT HEeO0OXOAMMBIMU
HAaBBIKAMM U IIPUEMAMU UX BBIIOJIHEHHS], YMEET TECHO YBSA3bIBAaTh
TEOPUIO C IPAKTUKON

— VYueOHble JIOCTMJKEHUS B  CEMECTPOBBIH  MEpUOJ U
pe3yJbTaTaMu pyOexHOro KOHTPOJIA JEMOHCTPUPYIOT
JIOCTaTOYHYIO CTENIEHb OBJIAJICHUS IIPOIPAMMHBIM MaTEPUAJIOM.

«3a4meno»

60-100 30 - 50 6annos

— OreHKa «HE 3a4T€HO» BBICTABIISICTCS CTYACHTY, KOTOPBIH HE
3HACT 3HAYUTEIHLHON YaCTH MPOrPaMMHOI0 MaTepHaa, J0MycKaeT
CyliecTBeHHble OommOKu. Kak MpaBuiio, OICHKA «HE 3auTCHO»
CTaBHUTCS CTYJACHTaM, KOTOPbIE HE MOTYT MPOIOLKUTH O0yUCHHE
«He 3aumeHoy | 0€3  JONOJHHUTENBHBIX  3aHATHH MO  COOTBETCTBYIOIICH
0-29 6annoé | qUCHUILUIHHE.

— VY4eOHBIE  JOCTH)KEHUS B  CEMECTPOBBIH  MEpUoOn W
pe3yibTataMu  pyOeKHOTO KOHTPOJS JICMOHCTPHPOBAIM  HE
BBICOKYIO CTEIICHb OBJIAJCHHS MPOrPAMMHBIM MaTepHajgoM IO
MHHHUMAJIBHON IUIAHKE.

0-59

Y4eOHO-MeTOAUYECKOE M HH(OPMAIUOHHOE 00ecreYeHne

Y4eOHOM IUCHMILIMHBI

OcHoBHas nuTeparypa:
1. Munaesckas JI.B. O6mas xumus. [ HHXEHEpHO-TeXHUYECKUX HalpaBJIeHUI MOArOTOBKU
u crenuanpHocTeil: yuebHoe nocobue / JI. B. Munaesckas, H. A. llleronuxuna. Cankr-IlerepOypr:
Jlanb, 2020. TexcT : anekTpoHHbIH // JlaHb : anekTpoHHO-O0nbimorevHas cucrema. — URL:
https://e.lanbook.com/reader/book/126907/#2
2. Eropor B.B. O6mras xumus: yueOnuk st BY3o0B / B.B. Eropos. — 2-¢ m3a. — CaHKT-

[TerepOypr: Jlanp, 2021. — 192 c. Tekcr : anekTpoHHbIH // JIaHb : 21eKTPOHHO-OUOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/reader/book/153684/#1
3. Axmertos, H. C. O6mas u Heopranudeckas Xxumus : yueOHuk 1uig By3os / H. C. AxmeToB. —
12-e u3n., crep. — Canxkrt-IlerepOypr : Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. — Tekcr :
3JIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/reader/book/153910/



https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/reader/book/153684/#1
https://e.lanbook.com/reader/book/153910/

JlomoHUTEIbHAS TUTEPATYpA!

4. Crach, H. ®@. Pemenne 3anau mo obuieid xumun : yaeoHoe nocodue / H. @. Crach, A. B.
KopmrynoB. — 3-e u3n., crep. — Cankrt-IlerepOypr : Jlans, 2021. — 168 c. — ISBN 978-5-8114-
2274-6. — Tekcr : 2neKTpoHHBIH // JIaHb : 37eKTpoHHO-0nbIoTeunas cuctema. — URL:
https://e.lanbook.com/book/168941 (nara obpamenus: 06.04.2021). — Pexxum moctyma:

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

5. JleBunkmii, M. M. JloOpo moxanoBath B xumuto! / M. M. JleBunkuii ; xynoxxauk U. E.
MapeB. — 3-e¢ u3a. — Mockaa : Jlaboparopus 3nanuii, 2021. — 201 c¢. — ISBN 978-5-93208-510-
3.— Tekcr: onektpoHHsli / Jlanp : anekTpoHHO-OMOnmorewynas cuctema. — URL:
https://e.lanbook.com/book/166729 (nata obpamenus: 06.04.2021). — Pexum gocTyma: ajas aBTOpH3.
none3oBarenei. https://e.lanbook.com/reader/book/166729/#1

6. bynanos B.B., JlomoBa T.H., Peiokun B.B. Xumudeckass kuHetuka: y4. mocobue / B.B
bynanos, T.H. JlomoBa, B.B. Psibkun. — CII6: Jlams, 2014. — 288 c.
https://e.lanbook.com/reader/book/42196/#1

7. bnivnoB JI.H. COoopHHK 3a1a4 ¥ yrnpakHeHUU 1o obmieil xumuu: ydyeOnoe nocodbue / JI.H.
brnunos, N.JI. [lepdpunosa, T.B. Cokonosa. — Cankt-Ilerepoypr: Jlans, 2016. — 188 c.

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

8. Illepobuna H.A., Tumommua H.M. Meronudeckne ykasaHuss K JjabopaTtopHoil pabote

«CKOpOCTh XMMHUYECKON peakluu U XUMHYECKOoe paBHOBecuu». - bamakoso: BUTU HUAY MUOU,
2016. - 14 c.

9. Cunnnpina W.H., Tumommna H.M. Mertoauueckue ykazaHus K JabopaTOpHOl pabote
«DneKTpoauTHYECKas nuccouuanus». - baimakoso: BUTU HUAY MU®DU, 2016. - 20 c.

10. Cununbina U.H. Metonuyeckue ykaszaHus K JabopaTopHoit pabore «OKUCIHTENHHO-
BOCCTaHOBUTEJbHBIC peakiuny. - banakoso: BUTHU HUAY MU®U, B anpobaruu. - 16 c.

11. CununpiHa M.H. Meronuyeckue yka3zaHus K J1a00opaTOpHON pabore «INEKTPONU3». -
banakoso: BUTHU HUAY MU®U, B anpobaruu. - 16 c.

IIporpammuoe obecnieuenune u urepHer-pecypcni:

I1O Microsoft Office PowerPoint 2007.

1O Microsoft Office (WORD, EXCEL) 2010.

ChemSpider — nopran mnorcka 1 HHGOPMAIUK 0 XUMHYECKUX COCIMHEHUSIX

4. http://www.chem.msu.su/rus - mopTaj 3JIEKTPOHHON OUOIHOTEKH TI0 XUMUHU

5 http://www.chemnet.ru - Iopran ¢yHIaMEHTAILHOTO XHMHUYECKOrOo OOpa3zoBaHus Poccuu

wn =

[DnexkTpoHHBI pecypc]| — Pexxum nocryna:
6 http://school-sector.relarn.ru/nsm/ - Xumus aasi BceX: WLTOCTPUPOBAHHBIC MAaTEPUAIIBI IO

o01elt, opraHMYeckoi 1 HEOPraHUYEeCKOM XUMHUU

MarepuajbHO-TeXHHYECKOE o0ecredyeHrue Y4eOHOH TUCHMITUHbI
.HCKI_[I/IOHHBIC 3aHATUSA TIPOBOAATCA B CHCHUAIIM3UPOBAHHBIX ayAUTOPUAX, OCHAIICHHBIX

MYJIbTUMEIUHHBIM 000pynoBaHueM. [l MPOBEACHUS JIEKIIUN HCIIONb3YeTCs MYJIbTUMEIUIHHBINA KypC
JeKUuH, BUACO(UIbMBI, MAKEThI U TUIAKaTHI.

JlabGoparopHble 3aHATHS MPOBOIATCA B J1a0OpaTOpUM, OCHAIIEHHOW CTaHIapTHBIMU
KOMIUIEKTaMH OTE€4E€CTBEHHBIX TPUOOPOB, XUMUYECKON MOCY/IbI, PEAKTHBOB.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIUH JJIs1 CTYICHTOB
1. Yka3aHus 1J1s1 IPOCIyINBAHMSA JeKIHU I
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[lepen HayamoM 3aHATUNA BHUMATEIbHO O3HAKOMUTHCA C Y4YEOHBIM IUIAHOM MPOBEICHUS
JIEKUMKA U CIMCKOM PEKOMEHIOBAHHOM JIMTEPATYPHI.

[lepen mnocenieHueM oOYepeIHOM JIEKIMU OCBEXUTh B TaMATH OCHOBHBIC KOHIEIHIUU
MpoiIeHHOr0 paHee marepuaina. [1oAroToBUTH MpU HEOOXOAUMOCTH BOMPOCHI MpernojaBarento. He
HAJI0 OIMacaThCs, YTO BOMPOCHI MOT'YT OBITh IPOCTHIMHU.

Ha nexunum ocHOBHOE BHUMaHHE ClleyeT YAeNsATh He (opMmylnaM M MaTeMaTHYeCKUM
BBIKJIAJIKAM, a COJICPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEACICHUSAM U IOCTAHOBKAM 3a/1au.

B nmpouecce wu3ydeHuss JIEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXHOCTH 4YacTo
BO3BpAIIaTbCs K OCHOBHBIM IMOHSTHSM M METOJAM pEIIeHUs 3a/1ad (31eCh BO3MOXKEH BBIOOPOYHBIN
KOHTPOJIb 3HAaHUH CTYJEHTOB).

KenaTenbHO HCMOIB30BATh KOHCHEKTHI JIEKIIMH, B KOTOPBIX HCIIOJNb3YEeTCS MPUHATAS
MpenoiaBaTesieM cucremMa 0003HauYeHU .

s Gomee moapoOHOrO W3y4eHHUS Kypca cienyer padoTaTh C PEKOMEHIOBAHHBIMU
JUTEpPaTypHbIMU UCTOYHUKAMU U BHOBb IOSIBIISIOIIUMHUCS UICTOUHUKAMMU.

2. YKa3aHus 1Jis1 BbINIOJIHEHHSI JIA0OPATOPHBIX padoT

Cobmonate TpeOOBaHHSI TEXHUKU O€30MACHOCTH, IS YEero Mpociaylarh HEoO0XOAMMbIE
pa3bsACHEHUS O MPABIJILHOCTH MTOBEACHUS B 1a00paTOpuUu.

[Tepen BBITIOITHEHUEM JIAOOPATOPHOU PAOOTHI MPOBECTH CAMOCTOSTEIBHO MTOATOTOBKY K padboTe
M3YYHB OCHOBHBIC TEOPETUYECKHE IMOJIOKCHHS, 3HAHUE KOTOPHIX HEOOXOJHMMO IS OCMBICIEHHOTO
BBITIOJTHEHUS PAOOTHI.

B mporecce BBITIONHEHUST pa0OTHI CIEIYEeT IMOCTOSHHO OOMAThCS C TperojaaBareieM, He
JIOMyCKasi 10 BO3MOKHOCTH HENPABUIIbHBIX JE€HCTBUM.

OcHOBHbBIE pe3ybTaThl SKCIIEPUMEHTOB HEOOX0AUMO 3a(UKCUPOBATh B MIMCEMEHHOM BH/IC.

[Ipu cnave 3auera mo paboTe MOATOTOBUTH OTUET O MPOAEIAHHON paboTe, rae JOMKHBI ObITh
OTpa)K€Hbl OCHOBHBIE PE3YyJIbTAThl U BBIBOJIBI.

3.Yka3aHus JJisl BbINOJHEHHSI CAMOCTOSITEIbHOM PadoThI

[TonyuuTs y mpernogaBaTess 3aJaHUE U CHUCOK PEKOMEHJIOBAaHHOW IuTepaTyphl. M3yueHue
TEOPETHYECKUX BOMPOCOB CIEAyeT TMPOBOJUTH IO BO3MOXKHOCTH CaMOCTOSITENIBHO, HO TMpHU
3aTPYAHEHUSIX 00pamaThbes K MpernoaBaTelio.

[ToAroToBUTH MUCEMEHHBIN OTYET O MPOJIEIAHHON padoTe.

[Ipu BBIMONHEHUU (PPOHTAIBHBIX 3aJaHUM MO YCMOTPEHHIO MperojaBareis padoTa MOXKET
OBITH OIleHeHa 0€3 MUChMEHHOTO OTYETa Ha OCHOBE OTBETOB HA KOHTPOJBHBIE BOMPOCHI, IPU YCIOBUU
aKTUBHOM CaMOCTOATEIHHOU PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeToauveckue peKOMEHAALMH ISl IIpenoaaBaTe/ien

1. Yka3aHus 1J1s1 NpoBeAeHHs JIeKIMi

Ha mnepBoif BBoAHON Nekuuu crenatbh oOMmMM 0030p colepikaHus Kypca U OTMETHUTh HOBBIE
METOABl M TOAXOAbl K PEIICHUIO 33/]ad, PaccMaTpUBaeMbIX B Kypce, JOBECTH N0 CTYICHTOB
TpeboBaHUs Kapeapbl, OTBETUTH HA BOIPOCHIL.

ITpu moAroToBKE K JEKIMOHHBIM 3aHATHAM HEOOXOJUMO MPOJYyMaTh IUIaH €ro IpPOBEICHUS,
COJICpKAHUE BCTYNUTEIBHOM, OCHOBHOM M 3aK/IIOYUTEIBHOM 4YacTU JIEKUUHM, O3HAKOMHUTBCA C
HOBUHKAaMHU Y4€OHOW M METOJUUYECKOI IUTepaTypsl, MyOIUKalUIMU NEPHOAUYECKON TIeYaTH MO TeMe
JIEKI[MOHHOTO 3aHATUS. Y TOUYHUTH IIaH MPOBEJICHHS JJaDOPaTOPHOTO 3aHsATUsA 0 TeMe Jekuuu. [lepen
U3JI0KEHUEM TEKYILEro JIEKIIMOHHOIO0 MaTepHajla HalOMHUTh 00 OCHOBHBIX MTOIaX, JOCTUTHYTBIX Ha
npeaplaymux Jeknusax. C 9ToH Lenblo 3aaTh HECKOJIBKO BONPOCOB ayAMTOPUU M OCYLIECTBUTh



BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

B Xoze JEeKIMOHHOTO 3aHATHS NpenojaBaTelb JODKEH Ha3BaTh TeMy, Y4eOHbBIE BOMIPOCHI,
O3HAaKOMHTH CTYAECHTOB C IIEPEUYHEM OCHOBHOM M JONOJIHUTEIBHOW JUTEPATYphl 110 TEME 3aHATUS.
PackpbiBas copepikaHue y4eOHBIX BONPOCOB, AKIIEHTHPOBATh BHUMAaHHE CTYACHTOB Ha OCHOBHBIX
KaTeropusx, SBICHUSIX M Npoleccax, OCOOCHHOCTSAX HMX NPOTEKaHWs. PacKkpbIBaTh CyIIHOCTh U
CoJiep>KaHue Pa3InYHBIX TOYEK 3PEHUS U HAYYHBIX MOJIX0JI0B K OOBSICHEHHUIO T€X WM UHBIX SIBJICHUN U
IIPOLIECCOB.

CrnenyeT apryMeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3UIIUIO 10 CIIOPHBIM TEOPETHUECKUM
BoripocaMm. [lpuBonuTe mnpumepbl. 3agaBaTb MO XOAY W3JIOKEHUS JIEKIIMOHHOIO Marepuana
pPUTOpPHUYECKHE BOIPOCHI M CaMOMY JaBaThb Ha HHUX OTBET. OTO CIOCOOCTBYET aKTHBHU3ALUU
MBICIUTEIIBHON JI€ATENbHOCTH CTYJIEHTOB, NOBBILICHUI0 MX BHUMaHMs M MHTEpeca K Marepuainy
JIeKiuuu, ee coxaepkanuto. IlpenonmaBatens JOKEH PYKOBOOUTH pPabOTOW  CTYIEHTOB IO
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuaia, IOAYePKUBATh HEOOXOAMMOCTh OTPAXKEHHUS B
KOHCIIEKTaX OCHOBHBIX TOJIOKEHUI M3ydaeMoil TeMbl, 0c000 BbIAENSSA, KaTeropuaibHbIi anmnapar. B
3aKJIIOUUTENBHON YacTH JIEKIMH HeoOXoaumo chopmynupoBaTh OOLIME BBIBOABI IO TEME,
pacKpbIBAIOIINE COJEPKAaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKIMH. OOBSIBUTH IJIaH OYEPEIHOTO
MPAKTUYECKOTO 3aHATUS, JaTh KPaTKUe PeKOMEHAAIMH IO MOJIrOTOBKE CTYJAEHTOB K J1abOpaTopHOMY
3aHATHI0. OmpenenuTh MECTO M BpeMs KOHCYJIbTALUMM CTYAEHTaM, I0XKEJIaBIIMM BBICTYIUTb C
JOKJIaiaMu B pedepaTaMu.

Ha mnocnenneit nekiuu ynaenuTh Bpems Juisi o030pa HamOoJiee BaXKHBIX TOJOKEHHM,
PaccMOTPEHHBIX B Kypce.

2. Yka3aHus JJisl IPOBeeHNs1 JIa00PaTOPHBIX 3aHATHM.

Cobmoiate TpeOOBaHMSI TEXHUKHU O€30MaCHOCTH U MPOBOAUTH HEOOXOJIMMBIE Pa3bICHEHUS O
MPABIWJILHOCTH MOBEACHUS B Ta00OPATOPUH.

[lepen BbimonHeHUEM JTabOpaTOpHON pPabOTHl MPOBEPUTH CTENEHb TOTOBHOCTHU CTYACHTOB,
HAllOMHHUTb U OOCYIUTh OCHOBHBIE TEOPETUYECKUE MOJOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO JUIS
OCMBICJIEHHOTO BBIITOJIHEHUS PadoT.

B npouecce BbInoaHEHMsI pabOThI ClIeAyeT MOCTOSIHHO OOLIaThCsl CO CTYJAEHTaMM, HE JOIMyCKas
10 BO3MOKHOCTH UX HEMPABHIIbHBIX JCHCTBUU.

TpeboBatb, yTOOBI OCHOBHBIE PE3YJIBTAThl SKCIIEPUMEHTOB ObUIN 3a)MKCUPOBAHBI CTYAEHTAMH B
IIMCBMEHHOM BHJIE.

IIpu npueme 3auera mo pabore TpeOOBaTh OTYET O MPOJAETAHHOM paboTe, /e JOJKHBI OBITh
OTpa>KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.

3.Yka3aHusi 10 KOHTPOJII CAMOCTOATEIbHON PadoThl CTY/ICHTOB

[lo ycmoTpenuio mpemnojaBaTens 3aJaHHE Ha CaMOCTOSATENbHYIO pabOTy MOXKeT ObITh
WHIMBUIYATbHBIM WU ()POHTAIILHBIM.

[Ipu ucnonb3oBaHUKM UHIUBUAYAIbHBIX 33JaHU TpeOOBaTh OT CTYJEHTAa MUCbMEHHBIN OTYET O
IIpOJIeJIaHHOM pabdoTe.

[Ipu mpuMeHeHMH (POHTAIBHBIX 33JaHUN BECTH KOJUICKTUBHBIE OOCYXIEHHS CO CTyIEHTaMHU
OCHOBHBIX TEOPETHUECKUX MOTOKEHHUH.

C umenpl0 KOHTPOJII KadecTBAa BBINOJHEHHS CaMOCTOSTEIbHOM paboThl  TpeOoBaTh
WHIVBUAYAJIBHBIE OTUYETHI (JOIMYCTMMO BMECTO MHCBMEHHOIO OTYETa NPUMEHSATh WHIUBUIYaIbHBIC
KOHTPOJIbHBIE BOIIPOCHI).



[Iporpamma coctaBineHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HUAY MUOU u ydueOHBIM
IUTAHOM OCHOBHOM 00pa3oBaTenbHOU Mporpammsl 1o cneunanbHoctd 14.05.02 ATOoMHBIE CTaHIUU:
IIPOEKTUPOBAHME, IKCIUTyaTallUsl U UHKUHUPUHT.

Pabouyro mporpaMmy coCTaBWII IOIEHT I'epacumoBa B.M.

PeniensedT: noueHT 3yoora H. T

[Iporpamma omobpena Ha 3acemannu Y MKC 14.05.02 AToMHBIE CTaHIIMU: TPOCKTHUPOBAHHE,
aKcIutyaTanus 1 uHxkuHupuHr ot 15.11.2021 rona, mportoxon Ne2.

[Ipeacenarens yaeOHO-METOAMYECKOW KOMUCCHH //(f., JIsmua A.C.



