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Heab ocBOeHUS TUCHUILINHBI
OCHOBHOHM LIENIBIO NPEMNOJABAHMS JUCHUIUIMHBL «XHUMHS» SIBISETCA PACIIMPEHUE HMEIOLINXCS
MPEJICTABICHUA U MTOMOIIL B TIPUOOPETEHUH HOBBIX 3HAHUH B 00JaCTH XMUMHH, KOTOPHIE MO3BOJAT OY-
OyUM npogeccruoHanaM pelaTh 3aJaud WHHOBAIIMOHHOTO Pa3BUTHSA SKOHOMHUKH, BKIIOYash CO3/JaHUE
HOBBIX TEXHOJOTUH, 00€CTIEUNBAIOIINX MOBBIIIEHUE MPOU3BOIUTEILHOCTH TPY/Aa, SHEPro- U pecypcocoe-
pexeHue, OXpaHy OKpYKarolIeil cpeibl.

MecTto nucnumianabl B crpykrype OOII BO
W3ydenne kypca «XHUMHH» CBSI3aHO C HEOOXOJUMOCTHIO 3HAHUH OCHOB MAaTEMAaTHKH, (U3HKH,
MH(OPMATUKH, ITUPOKOE UCTIOIH30BaHUE KOTOPBIX HE TOJIBKO AAET BO3MOXKHOCTh HanboJjiee TOUYHO BbIpa-
3UTh TEOPETUUCCKHUE 3aKOHOMEPHOCTH, HO H SIBIIICTCS HEOOXOIUMBIM HHCTPYMEHTOM UX YCTAHOBJICHUS.
J1st ocBOGHMSI IUCHUIUIMHBI «XUMHUS» HE0OXOIMMBI 3HAHHE, YMEHHUE U BJIaJIeHUE MaTepHAIOM IO
MPEIISCTBYIONUM AUCIUIUIMHAM B COOTBETCTBUU C TPEOOBAHUSMHU OCBOCHHS COOTBETCTBYIOIIUX KOM-
neTeHnuii: MaTemaTudeckuii aHaim3, AHamuTudeckas reomerpusi, Mupopmaruka, O6mas ¢uzuka (Me-

XaHUKA).

KoMnerenuuu oﬁyqalomerocsl, q)opanyeMLIe B pe3yJbTaTe OCBOCHUS TUCHUIIJIHHDBI
B IIpoIecce OCBOCHMUA ,Z[aHHOfI JAUCHOUINIMHBI Y CTYZACHTA (bOpMI/IpyIOTCﬂ CJIICAYIOIIUE KOMIICTCHIINUHN

YHUBEpCaJIbHBIC:
Koz xom- HaumenoBsanue NHaukaTophl TOCTHKEHUS KOMITETCHIIUH
METEHINHN KOMIIETEHIINHA
VYKE-1 Cnocoben ucnonb- | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHC-

HuUsg B IIOCTaBJICH-
HBIX 3aJadax

30BaTh 3HAHUS | UUIUIMH, METOJbl MaT€MaTUYECKOr0 aHAJIN3a U MOJACIMPOBAHUA,
€CTECTBEHHOHAY4- | TEOPETHYECKOr0 M 3KCIEPUMEHTAIBHOIO UCCIIEI0BAHUS

HbIX  jaucuuiuidH, | Y-YKE-1 yMeTs: ucnons30BaTbh MaTeMaTUYECKUE METO/BI B TEX-
MPUMEHSATh METO- | HUYECKUX MPUIOKEHUSAX, PACCUUTHIBATh OCHOBHBIE YHCIIOBBIC Xa-
bl  MaremaTuye- | paKTEPUCTUKU CIYyYaHBIX BEJIMYHUH, PEIIATh OCHOBHBIE 3aJlaud
CKOr0 aHaju3a | | MAaTEMaTUYECKON CTATUCTHUKHU; pellaTh TUIIOBBIE pacyETHHIE 3aj1a-
MOJIEIUPOBAHHS, qn

teopernueckoro u | B-YKE-1 BnaneTrs: MeTogamMu MaTeMaTH4E€CKOrO0 aHAJIM3a U MO-
AKCIIEPUMEHTAIIb- JIETTMPOBAaHMS; METOJaMH PELICHHUS 3aJa4 aHaJIu3a U pacyera Xa-
HOTO  MCCJIEIOBA- | PAKTEPUCTUK (DU3UYECKUX CHCTEM, OCHOBHBIMHU IpHUEeMaMH oOpa-

OOTKH SKCIIEPUMEHTAIIBHBIX JaHHBIX, METOJaMu paboThl ¢ IMpH-
KJIQJHBIMA TPOTPAaMMHBIMH TPOJYKTaMU 3KCIEPUMEHTAIbHBIX
JAHHBIX, METOJaMH paboThl C NPUKIATHBIMU MPOTPaAMMHBIMU
IPOAYKTaMH

3HaHUA C€CTCCTBCH-

YKII-3 Cnocoben craButh | 3-YKII-3 3HaTh: ocHOBHbIE pUeMbI 3P(HEKTUBHOTO YIpPaBIECHUS
cebe o0pa3oBa- | COOCTBEHHBIM BpPEMEHEM, OCHOBHBIE METOIMKH CAMOKOHTPOJIS,
TENbHBIC IEIH TI0J] | CAMOPA3BUTHSA U CaMOOOPA30BaHMS HA MPOTSKCHUH BCCH KU3HH
BO3HUKAIOIIIHE C UCTOJIb30BaHNEM IU(PPOBBIX CPEACTB
*Ku3HeHHble 3ana- | Y-YKII-3 YMers: 3¢ dexkTuBHO IIaHMPOBATh U KOHTPOJIMPOBATH
qu, no0upaTth | COOCTBEHHOE BPEMs, HCIOIb30BaTh METObI CAMOPETYIISAINH, Ca-
CIOCOOBI pelIeHUs] | MOPa3BUTHS U CaMOOOYUYEHUSI B TEUCHHE BCEH JKU3HU C UCTIOIB30-
U CpEeICTBa pa3BU- | BaHHEM HU(POBBIX CPEICTB
tus (B ToMm umcie ¢ | B-YKI-3 Braners: Mmerogamu ynpaBieHHsl COOCTBEHHBIM BpeMe-
HCIIOJIb30BaHHEM HEM, TeXHOJOTHSIMH MPHOOPETEHHUs. UCIIONb30BaHUS U OOHOBIIE-
U (HPOBBIX HUS COIMOKYJIBTYPHBIX M MPOPECCHOHANTBHBIX 3HAHUH, YMECHUH, U
CPEICTB)  JIPYTHX | HABBIKOB; METOJAMKAMHU CaMOPa3BUTHS U CaMOOOpa30BaHUS B Te-
HEOOXOIMMBIX YeHHE BCEH KU3HU C MCIIOIb30BaHUEM IU(DPOBBIX CPEACTB
KOMIIETCHIUIH
oOmenpodeccnoHabHbIE:
Kox xom- Haumenosanue Nuaukatopel JOCTHKEHUSI KOMIIETCHIIUU
MEeTCHIUN KOMIIETCHIUU
OIIK-1 Cnocoben ucnoinb- | 3-OIK-1 3Hath: 6a30BbIe 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCITH-
30BaTh 0a30BbIe | TUTMH, OCHOBHBIE MATEMAaTUYECKUE 3aKOHBI; OCHOBHBIE (hH3HUe-

CKHC SABJICHUA, NPOHCCCHI, 3aKOHBI WM TpaHUIbl WX NIPUMCHHUMO-




HOHAYYHBIX  JTUC-
IUTTUH B Tipodec-
CHOHAIBHOU  j1es-
TEIbHOCTH,  TpH-
MEHSITh METO/bI
MaTeMaTHYeCKOT 0
aHaJan3a U MOJCIIH-
pOBaHUS, TEOPETH-
YECKOTO0 M DIKCIIe-

CTH; CYIIHOCTh OCHOBHBIX XHUMHUYECKHX 3aKOHOB M SIBJICHUU;
METOABl MaTEMaTUYECKOIO0 MOJEIUPOBAHMS, TEOPETUUECKOIO U
AKCIIEPUMEHTAIBLHOTO UCCIIEI0OBAHUS

V-OIIK-1 VYwMmeTb: BBISBISTH €CTECTBEHHOHAYYHYIO CYIIHOCTH
npobieM, BO3ZHUKAIOMIMX B X0J€ MPO(EeCcCHOHATBLHON JesATelNb-
HOCTH, MPHBIEKATH JIJISl UX PEIICHUS COOTBETCTBYIOIIMHA (PU3U-
KO-MAaTEMAaTUYECKUN anmnapar

B-OIIK-1 Bnagers: MareMaTH4ecKUM amnmapaToM Uil pa3padoT-

PUMCHTAJIIBHOT'O
HCCICA0BaHUA

KM MOJEJEN MPOLECCOB U SIBJICHUM, PEIICHUS NTPAKTUYECKUX 3a-
nad  1po¢eCcCHOHAIbHON J1eATeNbHOCTH; HaBbIKAMHU HCIIOJIb30Ba-
HUSl OCHOBHBIX 00IIC(U3NICCKIX 3aKOHOB M IIPUHITUIIOB

33[[3‘11/[ BOCIIMTAHUS, P€AJIU3YEMbIC B PaMKaX OCBOCHUA TUCHHUIIJIMHBI

Hanpasaenue/ Co3nanue ycio-| Ucnosab3oBaHue BocnuTaTe/b-| BoBileueHne B pa3HoILIa-

neJu BUii, o0ecne4u-|HOr0 TMOTEHUHAJA Y4YeOHbIX|HOBYI0 BHeY4YeOHYIO0 [esi-
BAKOIIUX AUCHMILINH TeJbHOCTh

IIpodeccuo- - popmupoBanue |Hcnonb3oBanue BocnuTareabHoro | 1.Opranuszaius Hay4Ho-

HaJIbHOE U TPY-
J0BO€ BOCIIUTA-
HHe

KYJbTYpPbI HCCIIE-
OBaTEJILCKOUN 1
VHXEHEPHOMU J1es-
tenpHOCTH (B16)

MOTEHIIMAaIa TUCITUTUIAH TIpodec-
CHOHAJILHOTO MOAYJS 1S hop-
MUPOBaHHS WHXEHEPHOTO MBIIII-
JICHUS] U UHKEHEPHOU KYJIbTYpPbI
3a CU€T MPAKTHUUECKUX CTyACHYE-
CKHX HCCIIEZIOBaHUN COBpEMEH-
HBIX NTPOU3BOJACTBEHHBIX CUCTEM;
MIPOEKTHOM J1eATeTbHOCTH CTY-
JIEHTOB TI0 pa3pabOTKe U ONTHMHU-
3allUM TEXHOJIOTMYECKUX CHUCTEM,
CBSI3aHHOM C PEILIEHUEM pPEaIbHBIX
MIPOM3BOJICTBEHHBIX 3a/a4; IIPO-
XOXKJICHHSI uepe3 pasHooOpa3HbIe
UTPOBBIE, TBOpUECKHE, hecTu-
BaJIbHBIE (DOPMBI, TpeOyIOIIHe
aHaJ3a CJI0KHOI0 00BEKTa, MOo-
CTaHOBKH OTHOCHTEIILHO HETO
npeoOpa30BaTeNIbHBIX 33124 JIs
UX ONITUMAIILHOTO PEIICHHUSI.

MPaKTUIECKUX KOH(pEpeH-
U 1 BCTPeY C BEAYLUTUMU
CHEIHATMCTAMH TIPEATIPHSI-
TUH TOpOJa U BeTepaHaMu
ATOMHOM OTpacJu.

2. Opranu3zanus u nIpoBe-
JICHUE MPEIMETHBIX OJIUM-
NUaJ U y4acTHe B KOHKYp-
cax npodeccrnoHaIEHOTO
MacTepCTBa.

3.YuacTtue B €XeroIHbIX
aKILHUAX CTYACHYECKUX
CTPOUTEIILHBIX OTPSIOB

CTpyKTypa u cojep:kaHue Y4eOHOH TUCHHUIIINHBI
JucuuniuHa mpernojaercss CTyaeHTaMm Bo 2-oM cemecTpe. OO0mIas TpyI0eMKOCTh TUCIUTUIMHBI
COCTAaBJIAET 2 3aYeTHBIX SAUHHMIIEI, 72 aK. Jaca.

KajiengapHbliii niiax

No | Ne | HaumeHnoBanue pazaena Bunet yueOHOI nesTenb- ATtTtecTanus Makcumanb-
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CoBpeMEHHBIE aCTIEKThI
pa3BUTHS XUMHH. KU Nel 25
1 1 11| 2 4 5
OcCHOBHbIE MOHATHUS U (MMCbMEHHO)
3aKOHBI XUMUHU.




Crpoenue atoma Ilepuo-
JHUYecKas CHCTEMa dJie-
MEHTOB B CBETE TEOPUHU

CTPOCHHUSI aTOMA.

3 XuMHyecKkas CBA3b U
CTPOCHHE MOJIEKYII

OCHOBBI XUMHYECKOH

TEPMOUHAMUKHU

5 XuUMHYecKasi KHHETHKA U
paBHOBECHE
6 PactBopsl. Dnekrpoinu-
TUYECKasi AUCCOIUAIIHS
2 DNEKTPOXUMHUYECKUE
MIPOLIECCHI
XuMuueckas U 3JIeKTpo-
8 XUMHUYECKast KOpPO3Us 7 2 5
METAJIOB

11 | 2 4 5

11 | 2 4 5

KU Ne2
11| 2 4 5} (MMCHMEHHO)

25

Hroro 72 16 | 16 40

ATTecTanms pas3iesion
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I/ICHOHBBYCMHe (1)0pr1 aTTCCTalMU Pa3aciioB: KA — KOHTPOJIb I10 UTOT'aM

Copep:kaHue JEKIMOHHOTO0 Kypca

Tema nexkuumn. BOl'[pOCbI, OTpaﬁaTbIBaeMbIe Ha JCKIHHA Bcero
yacoB

Y4yedHO-
METOANYeCKOoe
odecrmeyeHue

1 2

3

Jleknus 1. CoBpeMeHHbBIE aCNIEKThI Pa3BUTHA XUMHH. 2
OcHOBHbIE OHATHS U 3AKOHBI XUMHUM.

OCHOBHbIE TOHATHUS XUMHUU: MaTepusi, MOJIE€ BEUIECTBO, XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYJIa, IPOCTHIE U CIIOKHBIE BEIIECTBA, a0COIIOTHAS
Y OTHOCHUTENIbHAs aTOMHasi Macca, a0COMOTHAS U OTHOCUTEIbHAsI MOJIe-
KyJIsipHasi Macca, MOJib, MOJISIpPHAsi Macca BEIIeCTBa, YUCIO ABOrajapo,
SKBUBAJIEHT, YKBUBaJIEHTHasI Macca. OCHOBHBIE 3aKOHBI XMMHUH: COXpa-
HCHHUA MACChbl WM SHCPIrUH, IMOCTOAHCTBA COCTaBa, IMPOCTBIX 00BEMHBIX
OTHOLIEHUSA, ABOTaApO, IKBUBAIECHTOB. [[OHATHE XUMHUUYECKON peaKIIMH,
CTEXUOMETPUYECKUI KOA(p(ULMEHT, MHAEKC, UCXOAHbIE BELIECTBA U
MIPOJIYKTHI pEAKIUU

1-7

Jleknus 2. Ctpoenne aroma [lepuoanueckasi cucremMa 3J1eMeHTOB B 3
CBeTe¢ TEOPHM CTPOCHUSI aTOMAa. XMMHM4YECKas CBSA3b M CTPOCHHE
MOJIEKYJ1

CocraB aromHoro siapa. M3oronsl, n300apsl. Moaenu cTpoeHus: aroMa:
MIPOTOHHO-HEUTPOHHAs Teopusi, Monens Tomcona, Pesepdopna, bopa,
COBpEMEHHAasl KBAaHTOBO-MeXaHn4eckas Mojienb. [loHsATHe 1 BUIBI CIIEK-
TpoB. [lonstue opOurtanu. Ypasuenue Hlpenunrepa. KBantossie uncna.
ITpunmn [Taymu. Ilpasuno Xynna. Ilpasuia Kneukosckoro.

1-7

Jlekums 3. XuMn4yeckasi CBAA3b M CTPOCHUE MOJIEKY.JI 1

Banentnocts. OCHOBHBIE BUJIBI U XaPaKTEPUCTUKA XUMUYECKON CBSA3H.
KoBanentHass cBs3p. MoHHasg cBs3b. JJOHOpHO-aklenTOpHHAsI CBS3b.
Bonopoanas cBsa3b. Mertamueckast CBA3b.

1-7

Jlexknusi 4. OCHOBBI XUMHY€ECKOH TEPMOAUHAMUKH 2
[lonsaTe TepMOIMHAMUKH, TEPMOAMHAMMUYECKON CUCTEMBI, IapaMerT-
poB. Knaccuduxamus cucrem. IlepBblil 3akoH TepMoguHamMuKu. BHyT-
pEeHHAA SHeprus, padota M 3HTAIBNUA cucTeM. OYHKIUU COCTOSHUS U
¢byskun nepexona. TermaoBoi 3PeKT XMMUUECKON peakIiu: 9K30- U

1-7




SHJI0TEpMUYECKUE peakinu. 3akoH ['ecca. DHTponus cuctemsl. TepMo-
XUMHUYECKHUE YPAaBHEHUS MPOLIECCOB. DHTAIBIUSA 00pa30BaHUsL. DHEPIUs
I'n66ca 1 HaMpPaBICHHOCTh XUMHUYECKUX PEaKUUU. YCIOBHS CaMOIpO-
M3BOJILHOTO MPOTEKAHUSI XUMHUUECKHUX PEaKIIHA.

Jlekums 5. XuMn4yeckasi paBHOBeCHe M KHHETHUKA

XuMu4eckoe paBHOBecue cucteMbl. OOpaTUMbIe W HEOOpPATHMEIE pe-
akiuu. KoHcTaHTa paBHOBECHSI TOMOTEHHBIX U I€TEPOTCHHBIX MPOIIEC-
coB. YpaBHenue wuzorepMbl Bant-T'odda. Cmemenne XuMudeckoro
paBHoBecust u npuniun Jle Illarense. TepMoanHaMHUECKOe yCIOBHE
paBHOBecHs. CKOPOCTh pEaKIMy, KHHETHYECKOE YpaBHEHUE pEakluH,
3aBHCUMOCTH CKOPOCTH OT KoHIeHTparwu. [lopsmok peakuuu. Cropo-
CTH peaKUMi JJIs pa3HbIX MOpAIKoB. KnHeTHUECKoe ycIoBHE XUMHUYE-
CKOTO paBHOBecHs. BiusiHHe TeMIiepaTypbsl Ha CKOPOCTh XHMHUYECKHX
peaknmii (mpaBuwio Bant-I'odda, ypaBuenune Appennyca). DHeprus ax-
tuBanuu. Kataimsaropsl.

1-7

Jleknus 6. PacTBopbl. DJIeKTPOIUTHYECKAS JUCCONMALIUS

[ToHsiTHE PNEKTPOIUTOB U HEITEKTPOJIUTOB. IOHBI — KATUOHBI, AHUOHBI.
DneKkTponuTHYecKas Auccounanus. Mexanusm JAUCCOLUALNU — THApa-
Tanus, conbBaTanusa. CTemeHb IUCCOLMAIMM — CHJIBbHBEIE, CJIa0ble,
cpeanue 3JekTposnThl. KoHcranta quccounanuu. IoHHbIE ypaBHEHHS.
Tabnmuma pactBopumoctr. CMmenieHue paBHOBecus. MloHHOE mpou3Be-
nenue Boabl, pH. MHIuKaTopsl.

1-7

Jleknus 7. DJ1eKTPOXMMHYECKHE MPOLECCHI.
OKUCIINTEILHO-BOCCTAHOBUTEIbHEIE pCaKknuu. CreneHb OKHCICHHS.
[Ipoueccsl okucieHuss U BoccTaHoBIeHUs. COCTaBIEHHE ypaBHEHHI
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIHWH: MCTOAOM 3JICKTPOHHOI'O
OanaHca, HOHHO-3JIEKTPOHHBIM MeTo0M.CTpoeHHe, croco0bl moyye-
HHSI, CBOMCTBA METAJUIOB. PaBHOBecHE Ha rpaHHIE METAI—PaCTBOP.
Onektpoanblid noteHuuan. CTaHIapTHBIM BOAOPOAHBIN 37eKTpoAd. Psin
CTaHAAPTHBIX JJEKTPOJHBIX IIOTEHUHAIOB.  YpaBHeHue HepHcra.
lNasibBaHMYECKU 3JIEMEHT. DIEKTPOABUKYILASL CUIIA 3JIEMEHTA. JJIEK-
TpOIM3 paciuiaBoB. PacTBoprMbIe M HEPACTBOPUMBIE aHOBI. DJIEKTPO-
nu3 pactBopoB. KartonHble U aHOAHBIE MPOLECCHI MPHU IEKTPOSIU3E BOI-
HBIX PaCTBOPOB JIEKTPOIUTOB. 3akoHbl Dapanes.

Jleknusa 8. Xumuyeckasi H 3JIeKTPOXMMHYECKAsi KOPPO3HsA MeTAaJI-
JIOB

Kopposus meramioB. Knaccudukaiuss KOppo3HOHHBIX HPOLIECCOB.
XuMuyeckass KOppo3us. JNEKTpOXUMUYECKassh Koppo3us. MexaHusm
NEKTPOXUMHUYECKON KOppo3uu. Buasl nenossgpuzanuu. 3amura Me-
TaJVIOB OT KOPPO3UH. .3alUTHBIE MOKPBITHUS: METAJUIMUYECKUE U HeMe-
TaUINYECKUE. JIEKTPOXMMHUYECKAs 3allUTa: MPOTEKTOpPHAas M KaToJ-
Hasi. IHTuOUTOpPHI KOPPO3UU

Ilepeyennb JjabopaTopHbIX padboT

Tema 1aGopaTopHoii padoTsl. Bonpocskl, oTpadarbiBaeMble Ha J1a-
0OpaTopHOM 3aHATHH

Bcero
JacoB

YuyeoHo-
METOANYEeCKOoe
ob0ecrieuenue

1

N

3

CkopocTh XMMHUYECKOIl peakuMd U XMMUYecKoe paBHOBecue XUMU-
yeckoe paBHoBecue. KoHcranTa paBHOBecus, npuHuun Jle-IlaTense.
CrnocoObl cmemeHust paBHoBecHs. CKOpPOCTh XMMHYECKOM pPEaKIIUH.
ITpaBuino Baut-I'ododa.

8

JIEKTPOJMTHYECKAS JUCCOLHALHS.
Nonnoe npoussenenue Boasl. pH, nuaukaropsl. CTeneHb JUCCOLUAIIN.
HNonnble ypaBHeHHs. CMeNIeHNE HOHHBIX PABHOBECHI.




OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE PeaKIuU 4 10
CocraBieHrue OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil. BrusHue

cpensl Ha peakiuio. Kimaccupukanms peakuuii

JIeKTPOJIH3 4 11

Oco0eHHOCTH 3JEeKTPOJIM3a BOJHBIX PACTBOPOB COJiei, 00Opa30BaHHBIX
OECKUCIOPOAHBIMA U KHCIOPOACOAEPKAIUMHU KUcIoTaMu. OcoOeHHO-
CTH D3JEKTPOJH3a COJeil, 00pa3oBaHHBIX MeETAUIaMH C Pa3IMYHbIMU
AJIEKTPOJIHBIMU TOTCHIAJIAMH.

3agaHus 115 CaMOCTOSITeIbHON PadoThI CTYIeHTOB 04HOMH GopMbl 00y4eHus!

Bonpoce! 111 caMOCTOSATEILHOTO U3yUYeHUs (3a1aHusl)

Bcero
4acoB

Yyeono-
MeTOANYecCKOoe
ob0ecneuenmne

1

3

Jlekuus 1. CoBpemMeHHbIe aCIeKThI PA3BUTHS XUMUH.
OcHOBHbBIC IIOHATHSA U 3aKOHBI XHMHH..
OcHOBHbBIE 3aKOHBI XMMHUHU: COXPAHEHMsI MacChl U 3HEPIUU, MOCTOSH-
CTBa COCTaBa, MPOCThIX OOBEMHBIX OTHOLIEHMS, ABOrajpo, SIKBUBAJICH-
ToB. [loHATHE XMMHUYECKON pEaKINH, CTEXHOMETPHUECKUI KOd(PPHUIIH-
€HT, UHJEKC, HICXOHbIE BEIECTBA U IIPOIAYKTHI PEAKIINH

1-7

Jlexuus 2. Crpoenne atoma Ilepuoauyeckas cucremMa 3JIeMEHTOB B
cBeTe TEOPHHU CTPOEHHUSI ATOMAa. XMMHYeCKAasl CBA3b U CTPOEHHE MO-
JIEKY.J1

IIpaBuna KiieukoBckoro. ONeKTpOHHbIE KOH(MUIYpallMd aToOMOB U
noHoB. Ilepuoanueckuii 3akon JI.11. MenneneeBa.CTpykTypa nepuoau-
YEeCKOH CHCTEMBbI 3JIEMEHTOB: IIEPUO/IbI, IPYIIIIHL.

1-7

Jleknus 3. Xumuyeckasi CBsi3b U CTPOeHHE MOJIEKYJT
KoBasientHast cBsi3b. MoHHas cBsA3b. JlOHOpHO-aKLENTOpPHHAs CBS3b.
Bonopoanas cBsa3b. MeTtayunueckast CBA3b.

Jlekuusi 4. OCHOBBI XUMHY€CKOM TEPMOJINHAMMKHI

TemmoBoii 3((HEeKT XUMHYECKON peakIHu: dK30- U IHIOTCPMHUUCCKHEC
peakuuu. 3akoH ['ecca. DHTponus cucTteMbl. TepMOXUMHYECKUE YypaB-
HEHUSI TIPOIECCOB. OHTAIbNHS o00pa3oBaHus. OHepruss [ubbca u
HaIpaBJIE€HHOCTh XUMHUUYECKUX PEaKUUN. Y CIOBUS CaMONPOU3BOIBHOTO
MPOTEKAHUS XUMUYECKUX PEAKITUH.

Jlexnus S. XumHyeckasi paBHOBeCHe U KHHETHKA

CkopocTh peakiiy, KUHETUYECKOE ypaBHEHUE pPEaKlMH, 3aBHUCHMOCTb
CKOpOCTH OT KOHLeHTpauuu. llopsaok peaknuu. CkopocTH peaxuui
JUIS pa3HbIX NOpsAAKOB. KuHeTH4yeckoe yciaoBUe XUMUYECKOTO paBHOBE-
cus. BausHue temneparypbl Ha CKOPOCTb XMMHMUYECKHUX peakuuil (mpa-
Buno Baut-I'opda, ypaBHenue Appenunyca). Dueprust aktuBanuu. Ka-
TaJIN3aTOPBI.
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Jlexuust 6. PacTBOpbI. DJ1eKTPOJIUTHYECKAS AN CCONMALMA
Koncranra mucconmanuu. Monnsie ypaBuenus. Tabmuia pacTBOpuMoO-
ctu. Cmemenue paBHoBecus. lonHnoe npoussenenue soasl, pH. Uuau-
KaTOpBI.

Jleknms 7. JiIeKTPOXMMHYeCKHE MPOLECChI.

DJIEKTPOABUKYIIAS CUJIa dJIEMEHTA. DJIEKTPOJIU3 paciuiaBoB. PacTBopu-
MbIE€ U HEPAaCTBOPHUMBIE aHOJABL. JIEKTPOJU3 pacTBOpoB. KaronHsie u
AHOJIHBIE TIPOLIECCHI MPH 3JIEKTPOJIN3E BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.
3akonsl Dapages.
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Jlekuust 8. XumMuveckass U 3JIeKTPOXMMHYECKAs KOPPO3USA MeTaJl-
JIOB
3alMTHBIC TTOKPBITHS: METAUTMYECKUE U HEMETAJUTMYECKHEe. DIJIEKTPO-
XUMHYECKas 3alluTa: MPOTEKTOpHAs U KaTofHas. MHruOuTopsl KOppo-
3UU

1-7




Oo0pa3oBaTesibHbIE TEXHOJIOTUH

[Tpu peanmzanuu y4yeOHOrO MaTepuaia Kypca HCIONb3YIOTCS pa3ndHble 00pa30BaTelIbHBIE TEX-
HOJIOTHH, CIOCOOCTBYIOIIHME CO3JaHUI0 aTMOC(Ephl CBOOOTHON W TBOPYECKOW MHUCKYCCHHM KaK MEXIY
IIpenojaBaTesieM U CTyJIeHTaMU, TaK U B CTyAA€HUECKOH rpymnme. Llenbio npu 3ToM sBisieTcs BbIpadOTKa y
CTYJCHTOB HAaBBIKOB M KOMIIETEHIIMM, MO3BOJSIOUIMX CAMOCTOATEIBHO BECTH HCCIEIOBATEIbCKYIO U
Hay4HO-TIEJJarOrMYECKYI0 padoTy.

AynuTopHbIe 3aHATHUS IPOBOAATCA B BUJIE JIEKIUH ¢ ucnoiab3oBanueM 11K u komnbproTepHoro mpo-
eKTopa; 1abOPaTOPHBIX 3aHSATUI — B OCHAIEHHOW MPUOOpaMH M peakThBamu Jiabopatopuu. CaMocTos-
TenbHas padoTa CTYACHTOB IIPOBOJUTCS O]l PYKOBOJCTBOM IPENO/IaBaTesl, C OKa3aHUEeM KOHCYJIbTalul
1 IOMOIIX IPpH NOATOTOBKE U BBIIIOJIHCHUH JOMAIIHUX 3aIIaHI/II\/JI

DoH/1 OLIEHOYHBIX CPEICTB

DOH/T OIICHOYHBIX CPEJCTB MO AUCIHUILINHE 00SCIIEYNBACT MPOBEPKY OCBOCHMSI TUTAHUPYEMBIX pe-
3yJlbTaTOB 00y4YeHUs (KOMIIETEHIMI U UX WHAUKATOPOB) MOCPEACTBOM MEPONPUATUN TEKYILEro, pyoex-
HOI'0 U IIPOMEIKYTOUYHOT'O KOHTPOJIA 11O JUCHUITIIIMHEC.

CBs3b My GOPMUPYEMBIMU KOMIETEHUUAMU U (OpMaMu KOHTPOJISI KX OCBOEHUS MpeACTaBIie-
Ha B ClIeJyIoMIed Tabmuie:

No HanmeHnoBanue
H; koHTponupye- | Kog u HaumeHnoBanue HHAMKATOPa JOCTIKEHUS HaumenoBanue
MBIX Pa3/€eiIoB KOMIIETEHIIUH OLICHOYHOI'O CPEICTBA
1 (Tempr)
BX0/1HOI KOHTPOJIb
3-VKE-1 , ¥-YKE-1, B-VKE-1 Bonpockl BXOOQHOTO KOH-
1 | Bce TeMul 3-OIIK-1, V-OIIK-1
TPOJIs
ATTrecranus pas3/ienoB, TEKYIIUN KOHTPOJIb YCIIEBAEMOCTH
2 3-YKE-1 , Y-VKE-1, B-YKE-1 , JlomaniHue 3amaHue
Bee TeMbl 3-OIIK-1, V-OIIK-1, B-OIIK-1 Otuer no 1aboparopHoOit
3-VKII-3 , V-YKI-3 ,B-YKII-3 pabore
TectupoBanue
ITpomexyTouHas aTTecTanus
3 VYKE-1, YKII-3, OIIK-1 Bomnpocsl k 3auery

OueHo4HbIe CpeAcTBA A1 BXOAHOI0 KOHTPOJISA, TEKYLEro KOHTPOJIsl H NMPOMEeKYTOYHOI aTTecTa-
1117001
Oyenounvle cpedcmea 05t 6X0OH020 KOHMPOIA TPEACTABISIIOT cO00M BOMPOCHI, KOTOPHIE 3a]1at0T-
Csl CTyJIeHTaM B IHCbMEHHOHN (opMe. AHHOTAIUS TIPUBEICHA HIDKE.

B kauectBe oyenounoco cpeocmea mekyujeco KOHmpOJis UCIOJIB3YIOTCS 3alllUTa JOMAILIHUX 3aja-
HUH (MMMCBMEHHO M YCTHO), YCTHBIN OTYeT Mo JabopaTopHOH pabote u TecT. JlomaliHee 3aaHue Mpe-
cTaBJigeT cOOOH pelIeHne 3aJaHui 110 BapUaHTaM U YCTHYIO 3aIIUTY, B X0O€ KOTOPOH CTYJEHT OObSICHSIET
pemeHne. AHHOTalUuUsl JOMAIIHETO 3aJaHusl , TECTa U IPUMEPHBIN NIEPEUEHb BOIIPOCOB JJIs OTYETA 10 Jia-
O0opaTopHO# paboTe MPUBEACHBI HUKE.

B xadecTBe OIIEHOYHOTO CpENCTBA ammecmayuy pazoeia UCToNb3yeTcss KoHTpoab uroros (KN),
KOTOPBIH MpeICcTaBIseT cOO0M CyMMY pe3y/IbTaTOB OLIEHOYHBIX CPE/ICTB TEKYILIETO KOHTPOJISL.

Lna npomesicymounou ammecmayuu TPELyCMOTPEHBI TEOPETHUUECKNUE BOIPOCHI, MPUBEICHHBIE
HUXKCE.

I[To utoram oOy4ueHHs BBICTABISIETCS 3aUem.

Bonpocbl BXOJHOT0 KOHTPOJISI
K xaxomy knaccy BemectB orHocutcst HCI
Kakue kaccel Heopranuueckux BeriecTB Bul 3Haete. [lpuBeanure npumepsl
Uem oTIIMYAIOTCS OPTaHUYECKUE COSIMHEHMs OT Heopranudeckux. [IpuBennre npuMepsi.
Yro Takoe Moub?
PaccraBbTe K03 PUIMEHTHI B ypaBHEHUN XUMUYECKON PEAKINH:

ab~r wbNEF-



NaOH+H2504=Na2S04+H20
6  Bwruucaure monekynsapHyro maccy H2SO4

Jlomaninee 3a1anue

3aganus

1. Onpenenure U NpeaCTaBbTE B TAOJIMYHOM BHJIE KBAHTOBBIC YHCIIA, 4 TAK)KE HATHIIIUTE
ANEKTPOHHYIO (hopMyy aToma Kanbius Ca
2. CKOJIBKO JIEKTPOHOB Ha MOCIIETHEM SHEPreTHYeCKOM YPOBHE Y aTomMa Kuciopoja?

I[IpumMepHBIe BONPOCHI K 0TUYETY MO J1a00paTOpHOii padoTe:
1 PacckaxuTe CyIIHOCTh IKCIIEpUMEHTa B JabopaTopHoi padote Ne 2 B mabopaTopHoii pabo-
Te «CKOPOCTh XUMUYECKON PEAKITNH U PABHOBECHE)
2  TlpuBenute BBIBOJ 10 dKciepuMeHTY Ne 2 B maboparopHoii padore «CKOPOCTh XUMHYECKOM
pEaKIuu ¥ PAaBHOBECHEC)

w

[[aﬁTe ONnpeaACIICHNE XUMHUYCCKOIo PaBHOBECHUA

4 PacckaxuTe OCHOBHBIC CIIOCOOBI CMEIIIEHUSI paBHOBECHs.. Pacckakute 0 BIMSHUE KOHIICH-
TpalMK UCXOTHBIX BEIIECTB Ha CMELICHUE PAaBHOBECHS

Tect
Bomnpoc Ne 1 YKakuTe ypaBHeHHe JiiHIITeliHA
A E=mc*
B AT — ArI/ICTI/IH
a.e.M
B Mr=ZAr;
r n=m/M
Bonpoc Ne 2 YKaxKuTe, CKOJIbKO MOJIEKYJ cojepxkurcs B 1 mosie BoabI
A 6,02*10”
b 12,04*10%°
B 18,06*10%°
T 20*10%
Bonpoc Ne 3 YkaxuTe Bce aNIOTponHbie Moaupukanum gpocgopa
A Benwrii hocdop
b YepHslil pocdop
B Kpacuslii pocdop
I DyinepeHsl
Bonpoc Ne 4 YKaxKuTe 3apsa 91pa aToMa KHCJI0poaa
A 4
b 6
B 8
I 10
Bonpoc Ne § CKO0J1bKO 3J1eKTPOHOB HA MOCJIeIHEM JHEPreTH4eCKOM YPOBHE aTOMAa KUCJI0-
pona
A 4
b 6
B 8
r 10
Bonpoc Ne 6 Kaxoii BUJI ClIeKTpa n10Ka3aH HAa PHCYHKe J
. ‘ | |
| | |
1 1
A CILJIOIITHOM
b JIMHEWYaThIN
B BOJIHUCTBIN
r CBoif BapHaHT. ..
Bonpoc Ne 7 Kak Ha3bIBaeTcst ypaBHeHHe BHAA

AE=hv




A YpaBHeHue DitHTeHA
b Ypasuenue Ilnanka
B YpaBuenue ne-bpoiins
r 3akoH HeroToHa
Bonpoc Ne 8 OpouTagab 310
A 00JIaCTh OKOJIOAEPHOTO MPOCTPAHCTBA, B KOTOPOH Hanbosee BEPOATHO HAXOXKE-
HUE JJIEKTPOHA.
b DTO TPACKTOPHUSI IBHXKCHHSI DJIEKTPOHA
B 00JIaCTh OKOJIOSACPHOTO MPOCTPAHCTBA, B KOTOPOI HAUMEHEE BEPOSTHO HAXOXK/IE-
HUE 3JIEKTPOHA.
I DTO TPACKTOPHUS IBUIKEHUS aTOMa
Bonpoc Ne 9 VYkakuTe Bce BO3MOXKHBIE JJIEKTPOHHbBIE 00J1aKa, KOTOPbIe UMEIOTCA Y aToMa Kuc-
jJopoza
A S
b p
B d
I F

WN -

= O 0o ~NO O~

0

11
12

13

14
15

16
17

18
19
20
21
21
22
23

Cnmcok TeopeTuyecKuX BONPOCOB K 3a4eTy
ITonsTne Marepuu. BemecTtso, noe.
[TonsiTue aTroma, MOJEKYJIbl. XUMHUECKHUI 3JIEMEHT
[Tonsitue Maccel. ATOMHas euHUIIA Macchl. OTHOCHUTENbHASI ATOMHAsI U MOJIEKYJISIP-
Has Macca.
[TocTostnHast ABoraapo. 3akon ABoraapo. MoJsipHas Macca
Annorponus. [Tpumepst
[TonsiTrie XMMHUYCECKOH peakinu. Kiaccudukarus peakimii.
[TonsiTue saepHoro maccoBoro uucia. Hykmuabl, BUabI
[IpoTOHHO-HENUTPOHHAs TEOPHs CTPOEHUS aTOMa
Mogens crpoenust aroma ToMmcona
[ToHsiTHe TepMOJUHAMUKY, TEPMOJIMHAMUYECKON CUCTEMBbI, TapaMmeTpoB. Knaccudu-
KallHsl CUCTEM.
I[TepBbIii 3aKOH TEPMOAMHAMUKN. BHYTpeHH:s sHeprusi, paboTa 1 SHTAIBIHS CUCTEM.
TennoBoii 3QPeKT XUMUIECKOIN peaKIuu: IK30- U SHIOTEPMUUECKHUE PEaAKIIUU. 3aKOH
I'ecca.
XuMmuueckoe paBHoBecHe cuctembl. OOpaTuMble U HeoOpaTuMeble peakuu. Koncran-
Ta paBHOBECUS
Cwmenenne xumudeckoro pasHosecus u npunuui Jle [llarense.
CKopocTh peakuy, KWNHETUYECKOE YPABHEHHUE PEAKIUH, 3aBUCMOCTb CKOPOCTH OT
KoHUeHTpauuu. [lopsaok peakuu.
[ToHsITHE PNEKTPOINTOB U HEINEKTPOIUTOB. FIOHBI — KATUOHBI, AaHUOHBI.
DneKTpoauTHYECKas Juccoluanus. MexaHu3M AUCCOLUAIK — THIpaTalns, CoJIbBa-
Tausl.
CreneHp AuccoUaIK — CUIIbHBIE, c1a0ble, CPeTHNUE IIEKTPOIUTHI.
OKHCIUTENBHO-BOCCTAHOBUTEBHBIE peakui. CTENIEHb OKUCIICHMUS.
VYpaBHenue HepHcra. 1'anibBaHMYECKUNA SJIEMEHT.
OnexTpoaun3 pacTBopoB. 3akoHbl Dapanes.
Kopposus metannos. Knaccudukanus KOppo3MOHHBIX IPOLECCOB. .
XuMHYeckast Koppo3usi. DIEKTPOXUMHUYECKast KOPPO3HSL.
3amuTa MEeTauioB OT KOPPO3UH. .3alIUTHBIE MTOKPBITUS: DIEKTPOXUMHUYECKAs 3alluTa
I[To utoram oOy4ueHHs BBICTABISIETCS 3aUem.
IIkajnbl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH
[ITkana OLeHKH BXOJHOTO KOHTPOJIA:

- 3a4TCHO- 3aJaHNEC BBIIOJIHECHO BEPHO, CAAaHO B YCTAHOBJICHHBIC CPOKH;
- HC 3a4TCHO- 3aJJaHUC HC BBIIIOJIHCHO, BBIIIOJIHCHO C OIJ_II/I6K3.MI/I, KOTOPELIC Tpe6yeTC$I HUCIIPAaBUTDb, UJIN
CAaHO IMOCJIC YCTAHOBJIICHHOI'O CPOKa.

[Ikana olleHKH TecTa, JOMAITHETO 3aJaHMsI, OTUeTa MO JT1abopaTopHOU padoTe:




- OTJIMYHO- IMOJIHBIC OTBCTHI HA BOIIPOCHI, ITPABUJIBHO PCIICHHAA 3aaa4a U IMPABUJIBHBIC OTBCTHI HA OOIIOJI-
HUTCJIBHBIC BOIIPOCHI;

-XOpOIIO- HCIIOJHBIC OTBCTHI HA BOIIPOCHI WJIX 3a/ia4a, pCIICHHAA C HCAOUCTAMU U

IMPpaBHUJIBHBEIC OTBETEI HA JOIMOJHUTEIIEHBIC BOIIPOCHI;

- YAOBJICTBOPUTCIIbHO- HCIIOJHBIC OTBCTHI HAa BOIIPOCHI UJIX 3ada4ad, pCIICHHAd ¢ HCAO0UYCTaMH1 U HCIIpa-
BUJIBHBIC OTBETHI HA JOIIOJIHUTCIBHBIC BOIIPOCHI,

- HCYAOBJICTBOPHUTCIILHO- OTBCTHI Ha BOIIPOCHI C HEA0OUCTaMH1, HCPCUICHHAA 3a/lada 1 HCIIPAaBUJIbHBIC OT-
BCThI HA JOIIOJHUTECIBbHBIC BOIIPOCHI.

Bbaniabl Onenka
(uToroBoii | (0aJsj13a oTBeT
PEeHTHHIOBOK  Ha 3a4ere)
OLIEHKH)

TpeOoBaHUs K 3HAHUAM

— Or1eHKa «3a4T€HO» BBICTABISAETCS CTYIEHTY, €CIU OH HUMEET
3HaHMA OCHOBHOIO MaTepuana, €ClIM OH IPOYHO YCBOWI
IIPOrpaMMHBIN MaTepuall, MOCIEeI0BATEIbHO, YeTKO U JIOTUYECKH
CTPOMHO €ro u3jaraeT ero Ha 3auyeTe, BJaJeeT HEeOoOXOAMMBIMU
HaBBIKAMM U IIPUEMAMU UX BBIIIOJIHEHMS], YMEET TECHO YBS3bIBATh
TEOPHIO € IPAKTUKON

— VYueOHble JIOCTMJKEHUS B  CEMECTPOBBIH  MEpUOJ U
pe3yJbTaTaMu pyOexHOro KOHTPOJIA JEMOHCTPUPYIOT
JIOCTaTOYHYIO CTENIEHb OBJIAJICHUS IPOTPAMMHBIM MaTEPUATIOM.

«3a4meno»

60-100 30 - 50 6annos

— OreHKa «HE 3a4TEHO» BBICTABIIICTCS CTYACHTY, KOTODPBIH HE
3HACT 3HAYUTEIHLHON YaCTH MPOrPAMMHOI0 MaTepHaa, J0MycKaeT
CyllecTBeHHble OmMOKu. Kak MpaBuiio, OICHKA «HE 3auTCHOY
CTaBHUTCS CTYJACHTaM, KOTOPbIC HE MOTYT MPOAOLKUTH O0yUCHHE
«He 3aumeHoy | 0€3  JONOJHHUTENBHBIX  3aHATHH 1O  COOTBETCTBYIOIICH
0-29 6annoé | QUCHUILUIHHE.

— VYueOHBIE JIOCTHOKEHHS B  CEMECTPOBBIH  IMEPHOJI M
pe3ysibTataMu  pyOeKHOTO KOHTPOJSL JEMOHCTPUPOBAIH  HE
BBICOKYIO CTCIICHb OBJIJCHHS IMPOrPAMMHBIM MaTE€pPHaIOM II0
MUHHMMAJILHOM IIJIaHKE.
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Y4eOHo-MeTOoAMYECKOEe H HH(POPMALTMOHHOE o0ecnedeHne Y4eOHOM M CHMIIHHBI
OcHoBHas nuTepaTypa:

1. MunaeBckas JI.B. O6mas xumus. i1 nHKEHEPHO-TEXHHUECKUX HAMpaBICHUN MOJATOTOBKU U
cnenuanbHocTel: yueOHoe nocodue / JI. B. Munaesckas, H. A. Illeronuxuna. Cankr-IlerepOypr: Jlanb,
2020. TekcT : anekTpoHHbIH // JIaHb : anekTpoHHO-OuONMHMoTeuHas cucrema. — URL:

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

2. Eropos B.B. O6mas xumus: yyeOnuk mans BY3os / B.B. EropoB. — 2-e uzn. — Caskr-
[TerepOypr: Jlanp, 2021. — 192 c. Tekcrt : anekTpoHHBIN // JIaHb : 31EKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/reader/book/153684/#1

3. AxmeroB, H. C. O6miast u Heopranuueckasi Xumus : yueOHuk 1j1s By30B / H. C. AxmeToB. —
12-e u3n., crep. — Cankt-IletepOypr : Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr :
9eKTpOHHBIN // JlaHb : anekTpoHHO-O0nbMnoTeunas cucrema. — URL:

https://e.lanbook.com/reader/book/153910/

JlonmonHuTENbHAS IUTEpATYpa:

4. Cracp, H. ®@. Pemenne 3anad no obmieii xumud : yaeoHoe mocodue / H. @. Crace, A. B. Kop-
IyHOB. — 3-¢ u31., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 168 ¢. — ISBN 978-5-8114-2274-6. —
Texcr : anexTpoHHbI // JIaHb : 31eKTpOHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168941 (mara obpamenus: 06.04.2021). — Pexxum moctyma:

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

5. Jlesunkuit, M. M. Jlo6po noxanoBats B xumuto! / M. M. JleBuukuii ; xynoxxuuk U. E. Mapes.
— 3-e u3a. — Mocksa : JIaboparopus 3Hanmii, 2021. — 201 c. — ISBN 978-5-93208-510-3. — TekcT :
AJIEKTPOHHBIH // Jlann : AIIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/166729 (mara obOpamenus: 06.04.2021). — Pexxum mocryma: i aBTOPH3.
none3oBarenei. https://e.lanbook.com/reader/book/166729/#1



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

6. bynanos B.B., Jlomosa T.H., Peiokun B.B. Xumnueckas kuHeruka: yd. nocooue / B.B Byna-
HOB, T.H. JlomoBa, B.B. Pr10kuH. - CIIo: Jlanp, 2014. - 288 c.
https://e.lanbook.com/reader/book/42196/#1

7. baunos JI.H. CoopHuK 3a1a4 1 ynpakHEHHH 10 001Iei xumuu: yuyeoHoe nocodue / JI.H. biu-
Hos, N.JI. Ilepdunosa, T.B. Coxonosa. — Cankr-IlerepOypr: Jlans, 2016. — 188 c.

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

8. Illepbuna H.A., Tumommua H.M. Metoauueckue ykaszaHusi K JabopaTtopHoit pabote «Cko-
POCTh XMMHUYECKOM PEaKIIMy U XUMHUYECKOe paBHOBecUn». - banakoBo: BUTU HUAY MUDU, 2016. - 14
c.

9. Cununpina M.H., Tumommnaa H.M. Meroaudeckue ykazanus K jgabopatopHoil pabote «DJek-
TpoJaUTHUECKas qucconuanus». - banakoso: BUTU HUAY MU®U, 2016. - 20 c.

10. CununpiHa W.H. Meroaudeckue ykazaHusi kK jabopatopHoil padore «OKHCIUTETHHO-
BOCCTAHOBUTENIbHBIE peakuun». - bamakoso: BUTU HUSY MU®U, B anpobaruu. - 16 c.

11. Cununpiaa U.H. Metoaudeckue yka3zaHus K J1JaOOpaTOpHOU padoTe «IIEKTposiu3». - bamako-
Bo: BUTU HUAY MU®DMU, B anpobanuu. - 16 c.

IIporpammuoe odecnieduenue u MHTepHeT-pecypchl:

1. ChemSpider — nopran mnoucka 1 HHPOPMAIMU O XUMHYECKUX COCAMHEHUSIX

2. http://www.chem.msu.su/rus - moprtaj 3JIeKTPOHHON OMOINOTEKH 110 XUMUHU

5 http://www.chemnet.ru - Tlopran ¢yHIaMEHTAIBHOTO XHMHYECKOTro oOpa3zoBaHus Poccuu
[DnexTpoHHbIN pecypc]| — Pexxum nocryna:

6 http://school-sector.relarn.ru/nsm/ - Xumust a1 BCeX: MUTFOCTPUPOBAHHBIC MaTepHAIIbl IO 00-
e, OpraHM4ecKo 1 HEOPraHMUECKOW XUMUU

MarepuanbHO-TEXHUYECKOE o0ecniedeHre y4eOHOH JUCIUIIIMHBI
3aHATHS TPOBOAATCA B YUeOHOM ayqUTOPHH, MPeAHA3HAYCHHOM U MPOBEACHUS 3aHATHI JeKIU-

OHHOI'O U IPAKTHUYECKOI'0 THUIIA, IPYNIOBBIX U UHAWBUAYAIBHBIX KOHCYJIbTALUNA, TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOUHOM aTTecTali. AyIUTOpUs OCHAIIEHA HEOOXOAUMBIM 000PYI0BaHUEM.
B pacniopspkeHHE 00YYarOIIUXCS CTYACHTOB UMEIOTCS DJICKTPOHHO-OMOIMOTEYHBIE CHCTEMBI.

Ha6opaTopHLIe 3aHATUS IIPOBOJATCS B na6opaTopHH, OCH&H.[CHHOIZ CTaHAAPTHBIMU KOMIIJICKTaMU
OTCYCCTBCHHBIX HpI/I60pOB, XHUMHYECKOM MoCyabl, pCaKTUBOB.

YuyeOHO-MeTOANYEeCKHEe PEKOMEHIALMH /ISl CTYAeHTOB

1. Yka3anus 1J1s1 NpPOCayIIUBAHUS JEKIUH

[lepen HagamoM 3aHATUN BHUMATEIbHO 03HAKOMUTHCS C YUE€OHBIM IIJIAHOM IIPOBEIEHUS JEKIUN U
CIIMCKOM PEKOMEHI0BAaHHOW JIMTEPATYPBHI.

[lepen mocemnieHneM o4epeIHON JEKIUN OCBEKUTh B AMSATH OCHOBHBIE KOHIIETIIIUU IPOHAEHHOTO
panee matepuaina. [loqroToBuTh npu HEOOXOAMMOCTH BOMIPOCHI MpernoiaBaTento. He Hamo onacathces, 4To
BOIIPOCHI MOT'YT OBITh TPOCTHIMH.

Ha nekuun ocHOBHOE BHUMaHME CJeIyeT yIAeIATh He (opMyIaM U MaTeMaTUYECKUM BBIKJIAJIKaM,
a coZiepKaHUI0 U3y4aeMbIX BOIIPOCOB, ONPEEIIEHUSIM U IIOCTAHOBKaM 3ajiau.

B nporecce n3ydeHus JeKIMOHHOTO Kypca HEOOXO0IMMO 0 BO3MOKHOCTH 4acTO BO3BPAILAThCS K
OCHOBHBIM HOHSATHSAM M METOJaM pelIeHus 3a/1a4 (31eCh BO3MOXEH BbIOOPOUHBIN KOHTPOJIb 3HAHUH CTY-
JICHTOB).

XenarenbHO UCHOIB30BaTh KOHCIIEKTHI JIEKIUH, B KOTOPBIX MCIIOJIb3YETCSl MPUHSATAs MpenojaBa-
TeJeM cucTteMa 0003HaueHUH.

Jlnst Gonee moapoOHOTO M3YYEeHMsI Kypca cieayeT paboTaTh C peKOMEH/IOBAaHHBIMU JIUTEPATYP-
HBIMHM UCTOYHUKAMHU U BHOBB MOSABIISIOIMMUCS UICTOYHUKAMHU.

2. Yka3aHus i BbINOJHEHHS J1Aa00PaTOPHBIX padoT

Cobaronate TpeOOBaHUS TEXHUKH 0€30MacHOCTH, /ISl YEro MpoCiIyliaTh HEOOXOIUMbIE pa3bsCHE-
HUS O MPaBUJIBHOCTH MOBEACHUS B TAOOPaTOPHH.

Ilepen BbImonHEeHUEM J1a0OpPaTOPHOI pabOTHI MPOBECTH CAMOCTOSITENHFHO MOATOTOBKY K pabore
W3Y4YUB OCHOBHBIE TEOPETUYECKHE IMOJIOKEHUS, 3HAHHE KOTOPHIX HEOOXOAMMO ISl OCMBICIEHHOIO BBI-
MIOJTHEHHUSI PaOOTHI.

B npouiecce BbInoiaHeHMs pabOThI cleayeT HOCTOSIHHO 00IIAThCs C MPEenoiaBaTesieM, He J0ImycKas
10 BO3MOYXKHOCTH HEMPABUIIbHBIX AEUCTBUH.

OcHOBHBIE pe3ybTaThl 3KCIIEPUMEHTOB HEOOX0AUMO 3a(MKCUPOBATh B MIMCbMEHHOM BH/IE.
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ITpu cnaue 3aueta Mo paboTe NOATOTOBUTH OTYET O MPOJICNaHHON paboTe, I1e TOKHBI OBITh OT-
pakeHbI OCHOBHbBIE PE3YyJIbTaThl U BHIBOIBI.

3.Yka3zaHus 1151 BHINOJHEHUS] CAMOCTOATEIbHOI padoThI

[TonyunTs y mpernoaaBarens 3aJaHUe M CIHCOK PEKOMEHJOBAaHHON JuTeparyphl. M3yuenue Teo-
PETUYECKHX BOIPOCOB CJIEAYET MPOBOJHUTH MO BO3MOXKHOCTH CAMOCTOSITENILHO, HO MPHU 3aTPyIHEHHIX
oOpalaThCs K IpernoaaBaTesio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Ipu BeIMONHEHNN (POHTANBHBIX 3aJaHUN [0 YCMOTPEHUIO MpernojaBaTesis paboTa MOXKET ObITh
OlLleHeHa 0e3 MUChMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIBbHBIC BOIPOCHI, IPH YCIOBHH AKTHUB-
HOM CaMOCTOATEILHON PaOOTHI.

[ToaroTOBUTH OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

MeTtoauyeckue peKOMeHAalMu IS NpenojaBaTesiei

1. Yka3zanus 1Jisi NpoBeAeHUus JeKuui

Ha nepBoii BBOAHOI JIeKLIMU cienath o0mumid 0030p colepKaHust Kypca U OTMETUTh HOBBIE METOIbI
Y TIOJIXO/Ibl K PEIICHUIO 33/1a4, pacCMaTPUBAaEMbIX B Kypce, JOBECTH JI0 CTYIEHTOB TpeOoBaHUs Kadenpsl,
OTBETUTH Ha BOIIPOCHI.

IIpu noAroToBKe K JEKIMOHHBIM 3aHATHAM HEOOXOIMMO IIPOAYMATh IIJIaH €ro MPOBEJEHUS, COJEP-
’KaHWE BCTYNMUTEIHLHON, OCHOBHOHM M 3aKJIFOUUTEIILHONW YaCTH JICKIIUH, 03HAKOMUTHCSI C HOBUHKAMU y4eo-
HOW M METOIMYECKOH JUTepaTypbl, NyOINKALUAMI NEPUOTUYECKOM MeyaTH 10 TeMe JIEKLIMOHHOTO 3aHs-
TUSA. YTOYHUTDH IUIAaH IPOBEACHUS JIaOOPATOPHOTO 3aHATHS MO TeMe JieKIMU. [lepen us3noxkeHueM Teky-
IIEro JICKIMOHHOTO MaTepualla HAIOMHUTh 00 OCHOBHBIX MTOTaX, JOCTUTHYTBIX Ha MPEAbLAYIINX JIEKIIH-
ax. C 3TOM LIeJIbI0 33/1aTh HECKOJIBKO BOIIPOCOB ayJUTOPUU U OCYLECTBUTH BHIOOPOUYHBIA KOHTPOJIb 3HA-
HUS CTYJICHTOB.

B xozxe nexkunoHHOro 3aHATHS MPENojaBaTeib JAOJDKEH Ha3BaTh TEMY, YUEOHbIE BONPOCHI, O3HA-
KOMHTb CTYJICHTOB C [IE€PEYHEM OCHOBHOW M JIOTIOJIHUTENILHON JIUTEPATYpPHI 110 TeME 3aHATUS. PackpbiBast
coJiepyKaHue y4eOHBIX BOIIPOCOB, aKLIEHTUPOBATh BHUMAHKUE CTYJCHTOB Ha OCHOBHBIX KaTE€ropusx, siBjie-
HUSX M Ipoleccax, 0COOEHHOCTAX UX MPOTeKaHus. PacKkpblBaTh CYIIHOCTh M COJCpPKAHHUE PA3IMUHBIX
TOYEK 3PEHUS U HAYYHBIX ITOAX0/10B K OOBSICHEHUIO TEX WJIM UHBIX SIBJICHUM U IPOLIECCOB.

Crnenyer apryMeHTUpOBaHO OOOCHOBaTb COOCTBEHHYIO IMO3UIMIO IO CIIOPHBIM TEOPETUYECKUM
Bonpocam. [IpuBoauTts npumepsl. 3agaBaTh M0 X0y U3JI0KEHUS JIEKIIMOHHOTO MaTeprajla pUTOpUUECKUE
BOIPOCHI U CaMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AL[MM MBICIUTEIbHON 1A TETbHOCTH
CTYJICHTOB, MOBBIIIEHUIO UX BHUMaHUS U MHTEpeca K MaTepuaiy JIEKIHH, ee cojepxanuto. [Ipenonasa-
TeNb JOJDKEH PYKOBOJUTH PabOTOM CTYAEHTOB MO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOI'O MaTepuaia, MoJ-
YepKUBaThb HEOOXOJUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH HM3ydaeMOH TeMbI, 0000
BbIJIEJIAS, KaTeropuanbHblii anmapar. B 3akmounTenbHOM yacTu JeKIMHU HE00X0AUMO chopMyTupoBaTh
oO1irie BbIBOJBI IO TEME, PACKPBIBAIOIINE COJIEP)KAHUE BCEX BOINPOCOB, NOCTABICHHBIX B JeKIUH. O0b-
SBUTH IIJIaH OYEPENHOTO NMPAKTUYECKOTO 3aHITHS, AaTh KPATKUE PEKOMEHIALMH 1O MOATOTOBKE CTYIEH-
TOB K JIaObopaTOopHOMY 3aHATHIO. OINpeneanuTb MECTO U BpeMsI KOHCYJIbTAllMM CTYACHTaM, MOKEIaBIINM
BBICTYIIUTH C JIOKJIAIaMu U pedepaTamu.

Ha nocnenneit nekuuu yaenutb Bpems i 0030pa HanboJiee BaXKHBIX IMOJIOKEHWH, pacCMOTPEH-
HBIX B Kypce.

2. Yka3zanus Ui NpoBeeHNs J1a00paTOPHBIX 3aHATHH.

Cobaronate TpeOOBaHMS TEXHUKU 0€30MACHOCTU U MPOBOJUTH HEOOXOAUMBIE Pa3bsICHEHUS O Ipa-
BUJILHOCTHU MIOBEJIEHUS B 1a0OpaTOpPHUH.

Ilepen BbIOIHEHHEM JIAOOPATOPHON PAOOTHI MPOBEPUTH CTENIEHh TOTOBHOCTH CTYJIEHTOB, HAIlOM-
HUTh U 00CYIUTh OCHOBHBIE TEOPETUUECKHE IMOJIOKEHUS, 3HaHUE KOTOPBIX HEOOXOIUMO ISl OCMBICIIEH-
HOTO BBITTOJIHEHHSI paloT.

B mporecce BbIMoIHEHUST pabOTHI CIeAYEeT MOCTOSIHHO O0IIAThCsA CO CTYJAE€HTaMH, HE JI0IycKas 1o
BO3MOKHOCTH UX HEMPABUJIbHBIX ACHCTBUI.

TpeboBarb, 4YTOOBI OCHOBHBIE PE3YJbTAaThl HKCIIEPUMEHTOB ObUIM 3a(UKCUPOBAaHbI CTYIEHTAaMHU B
IIMCBMEHHOM BHJIE.

[Ipu mpueme 3ayera mo pabote TpeGOBaTh OTYET O MPOJIETAHHON paboTe, I/ie TOJKHBI OBITH OTpa-
’KEHBI OCHOBHBIE PE3YJIBTAThl U BBIBOJIBI.

3.Yka3aHusi 10 KOHTPOJII0 CAMOCTOATEIbHON PadoThl CTY/ACHTOB

ITo ycMOTpeHuIo mpenoaaBatelis 3a/laHue Ha CaMOCTOSITENIbHYIO paboTy MOXKET OBbITh MHAWBHUIY-



AITBHBIM WJIN (DPOHTAIBHBIM.

[Tpn mcmonp30BaHUM MHAMBHUIYAJIbHBIX 33aJaHUNl TpeOOBaTh OT CTYAEHTA NMUCHMEHHBIH OTYET O
pojieTaHHo paborTe.

[Tpn npumeHeHnn (HPOHTANBHBIX 3a/laHUH BECTH KOJUIEKTUBHBIE OOCYXKIEHHS CO CTYyJACHTAaMH OC-
HOBHBIX TEOPETHUYCCKHUX MOJIOKCHUIA.

C 1enpio KOHTPOJISE Ka4eCTBA BBIIOJIHEHUST CAMOCTOSTEIIHON PabOThl TpeOOBATh MHIMBHIyaIbHBIC
OTYETHI (JIOIYCTUMO BMECTO MUCBMEHHOTO OTYETa MPUMEHSTh MHIMBUyaJbHbIC KOHTPOJBHBIC BOIPO-
CBI).

[Iporpamma cocrapiieHa B cooTBercTBHH ¢ TpeboBanusmMu OC HUAY MUDU u yueObHBIM TUTAaHOM
OCHOBHOH 00pazoBaTeiabHOIN mporpamMmsbl 1o cnenuaibHocTu 14.05.02 ATOMHBIE CTaHIIUH: POEKTUPO-
BaHUeE, KCIUTyaTallus U HHKUHUPUHT .

PaGouyro mporpammy cocraBmi goreHT [ 'epacumona B.M.

Penensent: npenoa. Kynsoskuna B.1O.

[Tporpamma ono6pena Ha 3aceqannu Y MKC 14.05.02 ATOMHBIE CTaHIIUM: TPOEKTUPOBAHUE, IKC-
TUTyaTalus ¥ UHXKUHUPUHT.

[Ipencenarens yueOHO-MeToanueckor komuccuu Edppemona T.A.



