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]_IeJIL 0CBOCHUA NUCHHUIIJIUHBI
OCHOBHOH LIENBIO0 NMPENOJAaBaHUS JUCLMIUIMHBL «XUMUSA» SBISETCS PacIIUPEHHE MMEIOIIUXCS

NPEJCTAaBICHUN U TIOMOIIb B TNPHOOPETEHUH HOBBIX 3HAHUU B 00JACTH XMMHHU, KOTOPHIE MO3BOJAT Oy-

AyloinuMm HpO(i)eCCI/IOHaJIaM peliaTh 3aaa4d MHHOBALMOHHOI'O PAa3BUTHUA 3KOHOMUKH, BKIIIOYasd CO3JaHUC

HOBBIX TEXHOJOTUH, 00€CTIEUNBAIOIINX MOBBIILIEHUE MPOU3BOIUTEILHOCTH TPY/Aa, SHEPro- U pecypcocoe-

pEeXEHUe, OXpaHy OKPYKaIOIIEH CpeIbl.

Mecto aucuumiinabl B crpykrype OOII BO

W3ydenne kypca «XHUMHH» CBSI3aHO C HEOOXOJUMOCTHIO 3HAHUH OCHOB MAaTEMAaTHKH, (U3HKH,

MH(POPMATHUKH, IIMPOKOE MCIIOJIb30BAaHHE KOTOPHIX HE TOJIBKO JaéT BO3MOXHOCTh HauOOJIee TOUHO BBIpa-

3UTb TCOPECTUYCCKUC 3aKOHOMCPHOCTHU, HO U ABJIACTCA HGOGXOI[I/IMLIM HHCTPYMCHTOM HX YCTAHOBJICHUS.

I[JISI OCBOCHUA AUCHUIIIIMHBI «XUMUSY HCO6XOHI/IMLI 3HAaHUC, YMCHHC U BJIAJICHUC MATCPUAJTIOM I10

NpCANICCTBYIOIIUM OUCHUIINIMHAM B COOTBCTCTBHU C TpC6OBaHI/I$IMI/I OCBOCHMUS CIICAYIOIIHUX KOMIICTCH-

1107078
- MATEMATHKA;
-MHPOPMATHKA;
- ¢usuka (oOrmas).
Komnerenuun od0yuawinerocsi, gopmupyemMbie B pe3yJibTaTe OCBOCHUS AMCLU-
IIJINHBI
B mporecce ocBocHMSI TaHHON AMCIUILINHBI Y CTYIACHTa (POPMUPYIOTCS CICAYIONINE KOMIICTCH-
LMH:
yHHUBEpCalIbHbIE:
Kon Haumenosanue WMHIuKaTOphl TOCTHKEHUS KOMITCTCHIIUH
KOMIIE- KOMITCTCHIINU
TEHIUH
VKE-1 CrocobeH wucrmonb3oBaTh 3HaHus | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIIU- | €CTECTBEHHOHAYYHBIX AMCIUIUIMH, METOIbI
IJIMH, TPUMEHSTh MaTeMaTU4YeCKOro aHajiu3a U MOJAEIUPOBAHUS,
METO/Jbl MaTeMaTHYECKOTO aHa- | TEOPETUUYECKOT0 U IKCIEPUMEHTAIBLHOTO
Ju3a U MOJACIIUPOBAHUs, TEOpe- | UCCIEAOBaHUS
TUYECKOTO U V-VYKE-1 ymMmeTh: MCnosb30BaTh MaTEMaTHYECKHE
HKCIIEPUMEHTAIIBHOTO  UCCJENO- | METOAbl B TEXHUYECKUX MPUIIOKEHUSX,
BaHMs B TOCTaBJICHHBIX 33/la4ax | PACCUMTHIBATH OCHOBHBIE UMCIIOBBIE XapaKTEPUCTUKU
CIy4yalHBIX BEJIWYMH, pENIaTb OCHOBHBIE 3aJlayd Ma-
TEMAaTUYECKOW CTAaTUCTHKU; pEIIaTh THUIIOBBIE pacyeT-
HBIE 3aJa4H
B-YKE-1 BmameTh: METOJaMH MaTeMaTHYECKOIO
aHaJgu3a U MOJEIMPOBAHUS; METOAAMH pEUICHUs
3a/lay aHaJM3a M pacyeTa XapaKTePUCTHUK
(bU3UYECKUX CHUCTEM, OCHOBHBIMH IpPHEMaMHU
00pabOTKM AIKCMEPUMEHTAIBHBIX JIaHHBIX, METOJaMHu
paboThl ¢ TPUKIATHBIMU MPOTPAMMHBIMH MPOIYKTaAMH
AKCIIEPUMEHTAJIbHBIX JIAaHHBIX, METOJAaMH pabOTHI C TPH-
KJIQAHBIMU TPOTPAMMHBIMU TPOAYKTAMHU
YKII-3 | Cnocoben craButh cebe obpaszo- | 3-YKII-3 3narb: ocHOBHBIE mpuemMbl 3(H(PEKTUBHOTO
BaTeNbHBIE 1IN TOJ BO3HHUKAIO- | YIIPABJICHHUs] COOCTBEHHBIM BpPEMEHEM, OCHOBHBIC Me-




M€ KU3HEHHbIE 3a/1a4yM, 1MoAOu-
paTh CrocoObl pemeHus U Cpel-
CTBa pa3BUTHUSA (B TOM YHCIIE C UC-
10JIb30BAHUEM IU(pPOBBIX
CPEICTB) APYrHMX HEOOXOIUMBIX
KOMIIETEHLINI

TOAWKHA CaMOKOHTPOJIA, CaMOPa3BUTHUS H CamMo00pa3o-
BaHMS Ha MPOTSHKEHUU BCEM JKU3HU C UCIOJIb30BAHU-
eM IIU(POBBIX CPEJICTB

V-VKI-3 Ymerb: 3 (peKTUBHO TUTAHUPOBATH U
KOHTPOJINPOBATh COOCTBEHHOE BPEMSI, HCIIOJIb30BaTh Me-
TOJABI CaMOPETYJISINHN, CAMOPAa3BUTUS M CaMOOOYYCHHUS
B TEUYEHUE BCEU XU3HHM C UCIOJIb30BaHHUEM ITU(PPOBBIX
CpelCTB

B-YKII-3 Bmagets: meTomamu ympaBiIeHHS COOCTBEH-
HBIM BpPEMEHEM, TEXHOJIOTHSIMH MPHOOpPETEeHUs. WC-
MOJIb30BaHUS W OOHOBJICHHS COLMOKYJIBTYPHBIX U
npo(ecCHOHANPHBIX 3HAHWW, YMEHHUW, W HAaBBIKOB, Me-
TOAMKAMH CaMOPa3BUTHUS W caMOOOpa3oBaHUS B Tede-
HUE BCEH IJKM3HM C HCIIOJB30BAHUEM ITU(PPOBHIX
CpEJICTB

obmenpodeccuoHalIbHbIE:

Kon HanmenoBanue WNHuKaTOphl TOCTUKEHUSA KOMIIETEHIIUH
KOoMIIe- KOMIIETCHIINH
TEHLUU
OIIK-2 | Crocoben mnpumeHsatsh cooTBeT- | 3-OI1K-2 3HaTh: OCHOBHBIE MAaTEMaTHYECKHE
CTBYIOILUN HOPUIOKEHNs U (U3NYECKHUE 3aKOHBI, SBICHUS U
(¢u3MKO-MaTEMaTUYECKUN  ala- | IPOLECcChl, Ha KOTOPBIX OCHOBAHBI MPUHIIUIIBI
par, METOAbI JecTBUsL 00BEKTOB NPOQPEecCHOHATBHOMN AEATENbHOCTH,
aHaIM3a U MOJEIMPOBaHUS, | @ TAKXKE anmnapaT TEOPETUUYECKOro M IKCIEPUMEHTaNb-
TEOPETUYECKOI0 U HOT'0 MCCIIE0BaHUs
JKCIepUMEHTaIbHOro  uccieno- | Y-OIIK-2 YMmerb: NpUMEHSTb OCHOBHBIE 3aKOHBI
BaHUs IpHU MaTeMaTHKH, (QU3MKU M TEXHUYECKUX HayK NpHU
pelieHuu po¢eCCHOHATBHBIX | MOJICIIMPOBAHMH TEXHOJIOTHIECKUX MTPOIECCOB
3a71a4 B-OIIK-2 Brnagers: mMaTeMaTH4YeCKUM ammapaToM, Me-
TOJIAMU TEOPETUYECKOTO U AKCIEPUMEHTAJIBHOTO HC-
CJIEZIOBAHUS MPHU PELICHUH MpOo(dhecCHOHATBHBIX 3a]1a4
3aualm BOCIIUTAHUS, p€a/IN3yeMbI€ B paMKax 0CBOCHUA JUCIHUIIINHDbI
Hanpasaenune/ Co3nanme yciaoBuii, | MUcnosib3oBanue BocnmuTa- | BoBiieuenne B pasHoOIUIa-
neJin o0ecreynBarOMX TeJbHOI0 NOTEHIHAJIA | HOBYI0 BHey4YeOHYI0 jesl-
Y4eOHBIX IMCHHMIIJIMH TeJbHOCTh
IIpogeccuo- - (hopmupoBaHue Hcnonws3oBanue Bocnura- 1.Opranunsanus Hay4HO-

HaJIbHOE U TPY-
A0BOE BOCIIUTA-

HHUE

KYJIbTYpPBI UCCIEN0BA-
TEJIbCKON U MHIKEHEP-
HOU AeATEeIbHOCTH

(B16)

TEJILHOTO TTOTEHIIHAJA JIC-
LUIUTAH TpodeccnoHanbHo-
T0 MOJYJIst TSl pOpMUPOBA-
HUSL UH)XEHEPHOTO MBIIILIIe-
HUSI U NH)KEHEPHOU KYJIbTY-
PBI 32 CYET MPAKTUIECKUX
CTY/ICHYECKHX HCCIIEeI0BA-
HUN COBpPEMEHHBIX MPOU3-
BOACTBCHHBIX CUCTEM, ITPO-

MPaKTUYECKUX KOH(pEepeHIn
U BCTPEY C BEAYILNMMH CIIe-
HHAATTMCTAMHU NPEAIPUSITHI
ropojia ¥ BeTepaHaMH aToM-
HOW OTpaciu.

2. Opranu3anust ¥ mpoBeJe-
HUE IPEeIMETHBIX OJTUMITHAT
U y4acTHe B KOHKypcax IIpo-
(heccroHaIBLHOTO MacTep-




€KTHOM J1eTebHOCTH CTY-
JICHTOB T10 pa3paboTKe U
ONTUMU3AIMH TEXHOJIOTHU-
YECKHX CHUCTEM, CBSI3aHHOM
C pelIeHUEM pealbHbIX
MIPOU3BO/ICTBEHHBIX 3371ay;
MIPOXOKJCHHS Yepe3 pa3Ho-
o0pa3HbIe UTPOBBIE, TBOP-
yeckue, pecTuBaIbHbIC
(dhopMBI, TpeOyroIIHe aHaTH-
3a CJI0XKHOTO 00BEKTa, Mo-
CTaHOBKU OTHOCHUTEIEHO
HEro mpeodpazoBaTEIbHbBIX
3a7a4 s MX ONTHMAaJIbHO-
T'0 pelieHusl.

CTBa.

3.VuacTHe B €KETOIHBIX aK-
IIUAX CTYJICHYCCKUX CTPOU-
TEJBHBIX OTPSIIOB

CrTpykrypa u coaepxkaHue y4eOHOU AU CHUIIIHHBI
Jucnunnuza npenoaaercs cryneHtaM B 1-m cemectpe. O0mias TpyJ0€MKOCTh TUCIUILUIMHBI CO-

CTaBIISIET 2 3a4YETHBIX CAMHUIBI, 72 aKk. yaca I10 BCeM CI)OpMaM 06y‘~ICHI/I${.

Kanennapublid mian

No | Ne | HammeHoBaHue pazjeia Bunel yueOHOI nesTenb- ATTectanus MaxkcuManbHBIN
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Paznen 1
CoBpeMeHHbIE aCIEKThI
A3BUTHSA XUMUM.
1 p 11| 1 7
OCHOBHBIE TTIOHATHA U
3aKOHBI XUMUU.
Crpoenue atoma Ilepuo- 3
nyecKas CUCTEMaA dJie-
2 | A 7| 2 7 JIP 25
1 MEHTOB B CBETE TEOPUU
(ycTHO/ uch-
CTPOEHHUSI aTOMa.
MEHHO)
XUMH4ecKast CBA3bL U
3 CTPOEHHE MOJIEKYII 7 1 7
OCHOBBI XUMHYECKOUN
4 TEPMOJAMHAMUKH 7 1 7
Paznen 2
XuMnyeckast KHHETHUKA
5 11 1 7 JIP
Y paBHOBECHE
2 PactBopbI. DnekTponn- /13 25
6 11 1 4 7 (ycTHO/ UCh-
TUYECKAsT TUCCOLHUAIIHS MEHHO)
7 DJIEKTPOXUMUYECKUE 11 1 5 7




MIPOIECCHI
XuUMH4YecKasd U dJIeK-

8 | Tpoxumuyeckas Koppo- 7 1 5
31s METAJUIOB
Hroro 72/4 | 9/2 | 9/2 54
ATTecTanus pa3ieion 50

3auer 50

Hcnons3yembie (hopMBI aTTecTaliuu paszneios: JI3 — momanrnee 3aganue (mucbMeHHO), JIP — otuer
110 J1abopaTtopHoii padoTte (YCTHO)

ConeprkaHue JIEKIHOHHOTO Kypca

Tema sexkuuu. Bonpockl, oTpadaTbiBaemMble Ha JeKIUH Bcero Y4ebHo-
4yacos MeTouYecKoe
ol0ecrieyeHue
1 2 3
Jlexknus 1. CoBpeMeHHbBIE aCNIEKThI Pa3BUTHA XUMHH. 1 1-7

OcCHOBHbIE NIOHATHS U 3AKOHbI XUMMH.

OCHOBHbBIE TIOHSATUSL XUMHUHU: MAaTepus, IOJ€ BEIIECTBO, XWMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJIa, IIPOCTHIE M CJIOKHBIE BEIIECTBA, a0COIIOTHAS U
OTHOCHUTEIIbHAsl aTOMHAasi Macca, adCONIOTHAs U OTHOCUTENbHAS MOJIEKY-
JSIpHAsl Macca, MOJIb, MOJISIPHAsl Macca BELIECTBa, YUCI0 ABOraapo, 3KBU-
BAJICHT, HPKBUBaJ€HTHasi Macca. OCHOBHbBIEC 3aKOHbl XUMHUHU: COXPAHECHUS
MacChl U 3HEPTHH, TIOCTOSTHCTBA COCTaBa, MPOCTBIX OOBEMHBIX OTHOIIIE-
HUs, ABOrajpo, SKBUBaJICHTOB. [IoHATHE XUMHUECKOW peaKIuu, CTEXUO-
METpHUYECKUN KOIPDUITUEHT, UHICKC, NCXOIHBIC BEIIESCTBA M MPOTYKTHI
peakuuu

Jleknus 2. Ctpoenue aroma Ilepmonnueckasi cucreMa 3J1¢MEHTOB B 2 1-7
cBeTe TEOPHH CTPOEHHMSI aTOMAa. XMMHMYeCKas CBA3b H CTPOEHHE MO-
JIEKYJI

CocraB aromHoro siapa. M3otomnsl, n306apel. Monenu crpoeHus atoma:
POTOHHO-HEUTpOHHAast Teopus, mozens Tomcona, Pesepdopna, bopa,
COBpEMEHHasi KBaHTOBO-MeXaHHWuyecKas Mojenb. [loHsTre u BUABI CIIEK-
TpoB. [lonsatue opburtanu. Ypasuenue lllpenunrepa. KBanrossie uncna.
[Ipunnun [Haymu. [Ipasuino Xynna. IIpasuna Kineukosckoro.

Jlekums 3. Xumnueckasi CBi3b U CTPOEHHE MOJIEKY.JI 1 1-7
BanentHocTh. OCHOBHBIE BUJIBI M XapaKTEPUCTUKU XUMHUECKOM CBA3H.
KoBasientHas cBs3b. MoHHas cBs3b. [JJoHOpHO-akuenTopHHas CBA3b. Bo-
JOpOAHAs CBs3b. MeTananyeckas CBs3b.

Jlekums 4. OCHOBBI XMMHY€CKOIl TEPMOIMHAMUKHI 1 1-7
[ToHATHE TEpMOIMHAMUKH, TEPMOJNHAMHUYECKONW CHCTEMBbI, IapaMeTpOB.
Knaccugukanusa cucrem. IlepBblif 3akoH TepMoauHaMuku. BHyTpeHHss
SHeprus, padoTta U SHTAIBIM cucTeM. OYHKIIUN COCTOSHUS U (YHKIIMU
nepexona. TeruoBoil 3¢(deKT XMMUYECKON peakuu: 3K30- U dHI0TEp-
MUYecKue peakuuu. 3akoH ['ecca. DHTponus cucremsl. TepMoxumuue-
CKH€ YpaBHEHHs IPOIIECCOB. DHTANbINUS 00pa3oBaHusd. DHeprus ['nboca
Y HaNpaBJIEHHOCTh XUMUYECKUX peakiuil. YCIOBUS CaMOIPOU3BOJILHOTO
MPOTEKAHUS XUMUIECKAX PEAKITHA.

Jlekums 5. XumMnueckasi paBHoBecHe 1 KMHETHKA 1 1-7
XuMHUECKoe paBHOBecHE cucTeMbl. OOpaTuMble U HEOOpAaTUMBbIE Peak-




nun. KoHcTaHTa paBHOBECHS TOMOTEHHBIX M I'€TEPOr€HHBIX MPOLECCOB.
VYpaBuenue uzorepmsl Bant-I'opda. Cmerienne XUMHYECKOTO paBHOBE-
cust u npunuun Jle larense. TepmoanHamMuyeckoe yclOBHE paBHOBE-
cus. CKOpPOCTh peakIiy, KWHETHYECKOE YpPaBHEHHE pPEaKLUH, 3aBHCH-
MOCTb CKOpPOCTH OT KoHUeHTpauuu. [lopsnok peakuuu. CkopocTtu peak-
Ui s pa3sHbIX MOPSIKOB. KuHeTH4yeckoe ycioBHEe XMMHUYECKOTO PaB-
HoBecus. BiusiHue TeMmepaTypbl Ha CKOPOCTb XHMHYECKHX pPeakLui
(mpaBunio Bant-T'odda, ypaBHenne Appenumyca). DHEprus akTHBALUU.
KaranuzaTtopsl.

Jlexuusi 6. PacTBopbI. DJ1eKTPOJUTHYECKAS AUCCONHALMA

IToHsiTHE 2IEKTPOIUTOB U HENIEKTPOJIUTOB. MIOHBI — KaTMOHBI, aHUOHBI.
DnexTpoiauTHYecKas aucconuanys. Mexanusm aucconuaniy — rujpara-
1us, conpBaTanusa. CTeneHb IUCCOLUAlMU — CHIIbHBIE, c1alble, cpeiHue
anektponuthl. KoHcranra nuccormanuu. Monnele ypaBHenus. Tabmuma
pactBopumoctu. CMmerieHne paBHoBecus. MIoHHOE NIpOM3BENEHUE BOJBL,
pH. Unaukaropst.

1-7

Jleknusi 7. Jy1eKTPOXMMHYECKHE MPOLECCHI.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu. CTeneHb OKHUCICHUS.
[Iponeccsl okuciieHuss U BoccTaHOBiEeHMs. (CocTaBi€eHUE YypaBHEHUH
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMU: METOJIOM 3JIEKTPOHHOTO
OanmaHca, MOHHO-3JIEKTPOHHBIM MeToAoM. CTpoeHHe, crocoObl Moayye-
HHS, CBOWCTBA METAJUIOB. PaBHOBecHE Ha TpaHULIE METAI—PACTBOP.
DnekTpoaHbl nmoTeHuan. CTaHIapTHBIA BOJOPOAHBIN 3yekTpod. Psn
CTaHJAPTHBIX DJIEKTPOJHBIX MOTEHIMANOB. YpaBHeHue Hepucra. ['anb-
BaHWYECKUH JIEMEHT. DJIEKTPOJBIDKYILAS CHJIA dJIEMEHTa. DIEKTPOIN3
paciiaBoB. PacTBOpuMBbIE U HEPACTBOPUMBIE aHOJBI. JIEKTPOJIHM3 pac-
TBOpOB. KaToaHble W aHOAHBIE MPOIECCHI MPH AJIEKTPOJIM3E BOJHBIX pac-
TBOPOB 3JICKTPOJIUTOB. 3aKoHbI Dapajies.

Jlekuus 8. XumMn4eckasi M 3J1IeKTPOXUMHYECKASI KOPPO3US METAJLIIOB
Kopposus meramnos. Kiaccugukanusi KOppo3nOHHBIX MPOLIECCOB. . XU-
MUYecKasi KOppo3us. ODJIEKTPOXMMHUECKas KOppo3usa. MexaHu3M dJiek-
TPOXUMHUUECKON KOppo3uu. Bujiel nenonspuzanuu. 3amura METaUIOB OT
KOppO3uH. .3alllUTHBIE MOKPBITUSA: METANIMYECKHE U HEMETAJUIMUECKHUE.
DNeKTpOXUMHUEcKas 3alluTa: MPOTEKTOpHast M KaroaHasd. HMHruburtopsl
KOppO3uH

IlepedyeHb NpakTU4ecKNX padoT - He MPEAYCMOTPEH YUeOHBIM IJIAHOM

Ilepeuensb 1a0o0paTOpPHBLIX padoT

Tema n1a6opaTopHoii pa6oTbl. Bonpocsl, oTpadaTbiBaembie Ha Ja- | Bceero Y4eOHo-
00paTOPHOM 3aHATHH 4acoB MeTOHYeCKOe
o0ecrieyeHue

1 2 3

OKuCINTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKInu 4 8

CocraBiieHHE OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. BnusHue

cpensl Ha peakiuio. Kimaccudukanus peakunit

DJIeKTPOJIH3 5) 9

OCoOeHHOCTH AJIEKTPONIM3a BOJIHBIX PACTBOPOB COJEH, 00pa30BaHHBIX
OCCKUCTOPOAHBIMA U KHCIOPOJCOAEpKAMMMHU KucioTamu. OcoOeHHo-
CTH DJEKTPOJH3a COJeil, 00pa3oBaHHBIX METAUIAMH C Pa3IHYHBIMH




| SJICKTPOAHBIMHU IMOTCHIIMATIAMHU.

3aganus 11 CaMOCTOSITEJILHOH PadoThI

Bomnpoce! 111 caMOCTOSATEILHOTO U3yYeHUs (3a1aHusl)

Bcero
Yacos

Yyeono-
METOANYEeCKoe
ob0ecreuenue

1

3

Jlexkuus 1. COBpeMeHHLIe ACHIEKTHI pPa3BUTUHA XUMHUH.
OcHOBHbIE NOHATHS M 3aKOHbI XUMHH..

OcCHOBHbIE 3aKOHBI XMMHH: COXPAHEHUS MACChl U SHEPIHH, MOCTOSH-
CTBa COCTaBa, MPOCTHIX OOBEMHBIX OTHOIICHUS, ABOTAIPO, IKBUBAJICH-
TOB. [loHSATHE XUMUYECKOW PEaKIMH, CTEXUOMETpUUecKuil koddduiiu-
€HT, UHJIEKC, UICXO/IHbIE BEIIECTBA U MPOIYKTHI PeaKIHH

1-7

Jleknus 2. Ctpoenue atoma Ilepuoanyeckasi cucrema 3/ieMEHTOB B
cBeTe TEOPUH CTPOCHUSA aTOMA. XMMHUYECKAs CBA3b U CTPOCHUE MO-
JIeKYJI

[IpaBmia KiiedkoBckoro. ONeKTpOHHBIE KOH(UIYpallMM aTOMOB H
HOHOB.

[lepuonnueckuit 3axkon .M. Menneneesa.CTpyKkTypa NMepuoanYECKON

CHUCTCMBI 3JICMCHTOB: IICPUOABI, T'PYIIIIbI.

1-7

Jleknus 3. Xumuyeckasi CBsi3b U CTPOEHHE MOJIEKYJT

KoBanentHass cBs3b. MoHHasg cBA3b. [JOHOpHO-aKLENTOPHHAS CBS3b.
Bonopoanas cBsa3b. MeTtamindeckast CBA3b.

1-7

Jlekuusi 4. OCHOBBI XMMHY€CKOii TEPMOIMHAMUKHU

TennoBoit ekt XUMUYECKON pPEaKIUU: SK30- U IHIOTECPMHUECKUE
peakuuu. 3akoH ['ecca. DHTponus cucTeMbl. TepMOXUMHUYECKUE YpaB-
HEHUSl MPOLECCOB. OHTalblus oOpazoBaHus. OHeprusa [ubOca u
HaIpaBJIEHHOCTh XUMHUUYECKUX PEaKUUN. Y CIOBUS CaMOIPOU3BOIBHOTO
MPOTEKAHUS XUMUYECKUX PEAKITUH.

1-7

Jlexnus S. Xumuyeckas paBHOBeCHe U KHHETHKA

CKopocTh peakiuy, KUHETUYECKOE YPaBHEHUE PEaKIMH, 3aBUCUMOCTb
CKOpOCTH OT KoHLeHTpauuu. llopsnok peaknuu. CKOpocTH peakuuit
JUIS pa3HbIX NOPsAAKOB. KMHETHYECKOE YCI0BHE XUMUYECKOTO PABHOBE-
cusi. BausiHue temmneparypbsl Ha CKOPOCTh XMMHUECKUX peakuuil (mpa-
Buso Baut-I'opda, ypaBHenue Appennyca). Dueprust aktuBanuu. Ka-
TaJIU3aTOPHI.

1-7

Jlekuus 6. PacTBOpbI. DJIeKTPOTUTHYECKAS] IUCCOMUALIHSA
Koncranra nucconmanuu. MoHHBIe ypaBHeHUs. Tabmuiia pacTBOPUMO-
ctu. Cmemenue paBHoBecusi. Monnoe npoussenenue Boasl, pH. Muau-
KaTOPBI.

Jlekums 7. DiieKTpoXuMHn4yecKkue Npouecchl.
ONeKTPOABMKYILAs CHJIA 3JIEMEHTA. DIEKTPOJIU3 paciuiaBoB. PacTBopu-

1-7




MbI€ U HEPAaCTBOPUMBIE aHOIBL. JIEKTPOJU3 pacTBOpoB. KaronHele u
AHOJIHBIE TIPOLIECCHI MPH AJEKTPOJIN3E BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.
3axonsl Dapazest.

Jlekumusa 8. Xumuueckasi H 3JIEKTPOXMMHYECKAs KOPPO3HSl MeTaJI- 5 1-7
JIOB
3aluTHBIE TOKPBITUSA: METAINIMYECKUE U HEMETAJUINYECKUE. OJIEKTPO-
XMMHYECKas 3alluTa: MPOTEKTOpHas U KartojaHas. MHrubutopsl koppo-
3UH

PacyerHo-rpadguyeckasi pabora yueOHbIM IIAHOM He MPeAYyCMOTpPEHA.
KypcoBasi padoTa y4eOHbIM IJIAHOM He NPeyCMOTPEHA.

Oo0pa3oBaTesibHbIE TEXHOJIOTHH
[Tpu peanuzanmu yaeOHOro MarepHajja Kypca MCIOJBb3YIOTCS pa3inyHble 00pa30BaTelbHbBIC TEX-

HOJIOTHH, CIIOCOOCTBYIOIIUE CO3JIaHHIO aTMOC(ephl CBOOOJHON M TBOPUECKOW IUCKYCCHH KaK MEXIY
MPEeroIaBaTeNieM U CTYICHTaMHM, TaK U B CTYJCHUYECKOU rpymre. Llenbio mpu 3ToM SBisieTcs BHIPadOTKa y
CTYJCHTOB HABBIKOB M KOMIIETCHIIMM, MO3BOJSIOUIMX CAMOCTOATEIBHO BECTH HCCIIEAOBATEIbCKYIO U
Hay4YHO-II€JarOrH4ecKyto padory.

AynuTOpHBIE 3aHATHS IPOBOAATCS B BUE JEKUUM ¢ ucnoas3oBanueM [IK u koMnbproTepHOro mpo-
eKTOpa; JJabOpaTOPHBIX 3aHATHH — B OCHAIlEHHON NpuOopamMH M peakTuBamu Jiaboparopuu (ayxa. 536).
CamocrodrenbHas paboTa CTYyJJ€HTOB IPOBOJIUTCS MO/ PyKOBOJCTBOM IPENoOAaBarTes, ¢ OKa3aHUEeM KOH-
CyJbTALMM U MOMOLIY NPU MOJArOTOBKE U BBIIIOJHEHUH JIOMAIIHUX 3aJJaHUH

DoH/ OLIEHOYHBIX CPEACTB

@DoH/1 OIIEHOYHBIX CPEIICTB IO TUCIMILTMHE 00ECIICUNBACT MPOBEPKY OCBOCHHUS IJIAHUPYEMBIX pe-
3yNbTaTOB O0y4YeHUs (KOMIIETEHINI U UX WHANKATOPOB) MOCPEACTBOM MEPOMNPUATUN TEKYIIET0, pyOekK-
HOI'0 U IMPOMEKYTOUYHOT'O KOHTPOJIA IO AUCHUITIIIMHE.

CBs13b MexIy QOPMUPYEMBIMU KOMIETEHIUAMU U (hOpMaMu KOHTPOJISI KX OCBOEHUS MpeACTaBie-
Ha B CJIeAyIOIIeH TabuIle:

Haumenosanue
Ne | koutpomupye- | Koa m HamMeHOBaHME MHIUKATOpPA TOCTHKEHUS HaumenoBanue
/Tl | MBIX pa3feNioB KOMIIETEHIIU I OLICHOYHOTI'O CPEICTBA
(Tembr)
Bxo/1HOI KOHTPOJIb
3-YKE-1, Y-YKE-1, B-VKE-1 Bonpoce! BX01HOTO KOH-
1 | Bce rembl 3-OI1K-2 , Y-OIIK-2 Tpons

ATTecTanus pa3JeNnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

2 3-VKE-1 , V-VKE-1, B-YKE-1 , Jlomanaue 3aganue
3-OIlK-2 , Y-OIIK-2 , B-OIIK-2 Otuer no 1abopaTopHoOit
Bce Tembl 3-VKII-3 , Y-YKII-3 ,B-VKII-3 pabote
TectupoBanue

KonrtposnbHas paborta

[IpomexxkyTouHas arrectanus

3 VKE-1, VKII-3, OIIK-2 Bormpocs! k 3adety




Oyenounvle cpedcmea 05t 6X0OH020 KOHMPOIA TPEACTABISIIOT OO0 BOMPOCHI, KOTOPHIE 3a1al0T-
Csl CTYZICHTaM B ITMCbMEHHOM (popme. AHHOTALIMS TPUBEICHA HUXKE.
B xauectBe oyerounoco cpedcmea mekywe2o KOHmMpOs OUHOU (HOPMBI 0OYUEHUS UCTIOIB3YIOTCS

3aluTa JOMAIIHKUX 3a/laHui (MIMCbMEHHO U YCTHO), YCTHBIM OTYeT 1Mo J1abopaTopHoit paboTe, TecT (MUCh-
MEHHO). AHHOTalluu JIOMAIllHEeTo 3aJ[aHusl, TeCTa U MPUMEPHBIN MepeueHb BOMPOCOB Ui OTYEeTa IO Jia-
OopaTopHOI paboTe MPUBEACHBI HIKE.

B kauectBe oyenounoco cpedcmea mexywe2o KoHmpo.sa OYHO-3209HOM (opMbl 0OyueHHS HC-
MOJIB3YIOTCS  3aIl[UTa JOMAITHUX 3aJaHuii (MMCBMEHHO U YCTHO), YCTHBIM OTUeT 1o jJaboparopHoil pabo-
Te. AHHOTallMM JOMAlIHero 3aJaHusi U MPUMEPHBIN NepeyeHb BOMPOCOB UId OTYETa MO JIabopaTOpHOH
paboTe npuBeaEHBI HUXKE.

B kauectBe oyenounozo cpedcmea mexyueco KOHmMpoasA 3a04HON GOPMBI O0YUSHHS HCIIONB3YIOT-
Cs 3allHuTa JIOMAIHUX 33JaHuil (MMCHhMEHHO M YCTHO), YCTHBIH OTYET MO JIaDopaTOpHOW paboTre, KOH-
TpoJIbHAsE paboTa (MUCHbMEHHO). AHHOTALMU JOMAIIIHETO 3a/aHusl, KOHTPOJIbHON paboThl M MIPUMEPHBI
nepeyeHb BOMPOCOB I OTUETA 10 J1abopaTOpHOM paboTe MPUBEACHBI HIDKE.

B kauecTBe OLIEHOUHOrO CpeACTBAa ammecmayuu pasoena UCHoab3yeTcs KOHTpoiab uroros (K1),
KOTOPBIH MpeACTaBIseT COO0H CyMMY pe3y/IbTaTOB OLIEHOYHBIX CPEJICTB TEKYIIETO KOHTPOJISL.
nsa npomesicymournotl ammecmayuu TPETyCMOTPEHbl TEOPETUUYECKUE BOMPOCHI, MPUBEICHHBIC

HUXKE.
[To uroram oOyueHuUs BBHICTABIISCTCS 3auem.
Bonpochl BX0JJHOT0 KOHTPOJISA

K xakomy kiaccy BemectB orHocutcs HCI

Kaxwne knaccel HCOPIraHMYCCKUX BCHICCTB BrI 3naeTe. HpI/IBCI[I/ITe IIPHUMCPLI

Yem oTmyaroTcs OpraHnyecKre COeqMHEHUs OT Heopraundeckux. [Ipusennure npumepsl.

Yro Takoe MOJIb?

gl B[ W N -

PaccraBbre K03 (pUIIMEHTHI B ypaBHEHHH XUMUYECKON PEaKIIH:
NaOH+H2S04=Na2S04+H20

6 | Beruncaure Mosekyasipayro maccy H2SO4

IIpumep nomaniHero 3aganus
Bapuant 3amanusa

Neo 1 1. O6BsicHuTe CYyTh MOJIETH CTpoeHus atroma Pesepdopmaa, ocBetute ee Heo-
cratku. [IpuBenure pucyHok

2. Onpenenure U MpeCTaBbTe B TAOJIMYHOM BUJI€ KBAHTOBBIE , @ TAKXKE HaIHU-
IIATE IEKTPOHHBIE (POPMYJIBI ATOMa KPEMHHS Si M JIBYX 3JIEMEHTOB, CIIE/YIO-
LIMX 32 aTOMOM KPEMHMSI YEPE3 J1BA U YETHIPE MOPAIKOBBIX HOMEPA COOTBET-
CTBEHHO

3. YeMy paBHBI CIIMHOBBIE YKCIIA JIEKTPOHOB Ha MOCJIEIHEM SHEPreTHUECKOM
YpOBHE aTroMa KpeMHHUsl. YTo 3T0 03Hayaer?
Ne 2 1. O6wsacuuTe CyTh MOJENH cTpoeHus aToMa TomcoHa. [IpuBenuTe pucyHok

2. OnpeﬂenHTe " IPpCACTaBbTC B TaOJIUIHOM BUJC€ KBAHTOBBIC , 4 TAKKC HaIln-
IIMTE JEKTPOHHbIE (hopMynel aToMa Gocdopa P u aByX smeMeHTOB, cienyro-
IIMX 32 aToMOM ¢ocdopa uepe3 J1Ba U YeThIpe MOPSAIKOBBIX HOMEPA COOTBET-

CTBEHHO




3. YUeMy paBHbI MarHUTHbBIE YKCTIA 3JICKTPOHOB Ha MOCJIETHEM SHEPTETUYECKOM
ypOBHE aroMa KpeMHus. YTo 3To 03HavaeT?

IIpuMepHbIe BApHAHTHI KOHTPOJIbHOM PadoThI
Howmep BapuaHTa COOTBETCTBYET JBYM MOCIEAHUM LK(paM B 3a4ETHOMN KHIDKKE.

Homep Bapuan- | Homepa 3amaHuii, OTHOCAIIUXCS K JAHHOMY BapHAHTY

Ta
01 1 2 3 4 5 6 / 8 9 10
02 11 12 13 14 15 16 17 18 19 20

1. KakoBa coBpemenHasi (popmynupoBka nepuoauueckoro 3akona J[.M. MenneneeBa. 3naueHue
MEePUONYECKOr0 3aKOHA.

2 Kakue BUJIbI XUMUYECKUX CBsi3eH Bbl 3HaeTe? OAMHAKOBBIN JIU BUJ CBSI3U B CICAYIOIIMX MOJIE-
kynax: HCI, C12, NaCl? Yrto Ha3biBaeTcst sHeprue cBs3u? Kakyro pa3zMepHOCTh UMEET dHEPTrusi CBS3U?
Urto Ha3bIBaeTCS JJIMHOM CBA3U?

3. O0Opa3oBaHKe CEpOBOAOPO/IA U3 IIPOCTHIX BEIICCTB IIPOTEKAET Mo ypaBHeHuto: H2 (r) + Spomb
=H2S(r); H°x.p.=— 20,15 x/Ixx. Ucxoas u3 3Hauenuit S0298, COOTBETCTBYIONINX BEIIECTB MIPEACINUTE
AS0 298 u AGO 298 st 5TOM peakiuu.

4. Peaxkuus unet no ypaHenuto A(r) + 2B(r) = C(r). Ilpu ycraHoBiIeHUM paBHOBECHS KOHIICH-
Tpaluy y4acTBYIOIIMX B peakuuu BemecTB paBHbl: Ca=0,06 monw/n, Cg= 0,12 mons/n, Cc = 0,0216
MOJIB/JI. BRIYUCIINTE KOHCTAHTY PAaBHOBECHS M HCXOJIHBIC KOHIICHTPAIIUHU BemecTB A u B.

5. TemnepaTypa KureHus BOAHOTO pactBopa caxapo3sl  C1oH22011  paBha 101,44 oc, Kpuocko-
nudeckas KoHcTanTa Bojsl 1,86 °C. Berumcinre TeMIepaTypy KpUCTaJUIM3aluu PacTBOpa.

6. CocTtaBbTe MOJEKYJISPHbIE U HOHHO-MOJCKYISPHBbIC YpaBHEHHUS PeakIMil B3aUMOJCHCTBUS B
pactBopax Mexay Na2CO3 u Ba(OH)2.

7. OKUCIUTENHFHO-BOCCTAHOBUTEIILHBIC PEAKIIUU POTEKAIOT 10 cxeMaM. COCTaBbTE AJIEKTPOHHBIE
YpaBHCHHS W Ha OCHOBAHHH UX PAacCTaBbTe KOAIPPHUIIMEHTH B YPAaBHCHHIX peakiuid. s Kaxaou peak-
MU YKQKUTE, KAKOE BEIIECTBO SIBISIETCS OKUCIUTEIEM, KAKO€ — BOCCTAHOBUTEJIEM; KAaKOE BEIECTBO
OKHCJISIETCS, KAKO€ — BOCCTAHABIMBACTCS:

a) KBr + KBrO3 + H2S04 = Br2 + K2S04 + H20

0) KCIO3 + H202 = KCI + 02 + H20

8. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU MTPOTEKAIOT 1O cxeMaM. COCTaBbTe 3JIEKTPOHHBIE
yYpaBHEHHUS U HA OCHOBAHHMH MX PAcCTaBbTe KOA(D(PUIIMEHTHI B ypaBHEHUAX peakiuid. [ kaxmoi peak-
LUU YKAXKUTE, KAKOE€ BEIIECTBO SABIISIETCS] OKUCIUTENEM, KAKOE — BOCCTAHOBHUTENIEM; KaKO€ BEILECTBO
OKHCJISIETCS, KAKO€ — BOCCTAHABIMBACTCS:

a) K2Cr207 + HCI =CI2+ CrCI3 + KCIl + H20
0) Au + HNO3 + HCI = AuCI3 + NO + H20

9. MapraHuesblil 31€KTPOJl B pacTBOPE €ro ColM uMeeT noreHuuan - 1,23 B. Beruncnure koH-
LEHTpaLKI0 HOHOB Mn2+ (B MOJIB/1).

10. DOnekrponu3 pacteopa Na2SO4 nposogunmm npu cwie Toka 4 A B teuenue 2 4. CoctaBpTe
9JICKTPOHHBIC YPaBHEHHS MPOIIECCOB, MPOUCXOAIINX Ha dekTpoaax. Kakas macca BobI IpH 3TOM pa3-
JIOKUJIach U YeMY paBeH 00beM Ta30B (H.y.), BBIICTUBIINXCS HA KaToJe U aHoAe?

IIpumepHbIe BONPOCHI K 0TYETY M0 JadopaTopHoii padoTe:

Pacckaxute cynHocTh dkcriepumenta Ne 1 B mabopaTopHoit paboTte « IIEKTPOIIN3»

[TpuBenute BbIBOA 1Mo 3KkcniepuMeHTy Ne 1 B 1abopatopHoii pabote «IEKTPOIn3»

JlaiiTe onpe/iesieHre MOHATHIO JIEKTPOJIH3a

Bl WIN -

Kakue BUJBI SJICKTPOAOB UCIHOJIB3YHOTCA B OKCIICPUMCHTC

Cnncok TeopeTH4ecKHX BOMPOCOB K 3a4eTy

1 ITonsTre Marepuu. BemecTtso, nome.




ITonsiTue aTroma, MOJIEKYJIbl. XUMUYECKHUM DJIEMEHT

3 | llonarue maccol. AToMHasi eiMHULIA Macchl. OTHOCUTENbHAS aTOMHAS U MOJIEKYJISIpHAsl Macca.

4 ITocrosiunast ABorazipo. 3akoH ABorajipo. MoJsipHas Macca

5 Annorponus. [Ipumepsl

6 [TonsiTne xXumudceckoi peakiuu. Kinaccuduxaius peakimid.

7 ITonsTHe ssanepHOro MaccoBoro uucia. Hykmunasl, Buisl

8 IIpOoTOHHO-HENTPOHHAS TEOPHsI CTPOEHUS aToMa

9 Mogenb crpoenust atoma TomcoHna

10 | IlonsTHE TEpMOIMHAMUKU, TEPMOJAMHAMUYECKON cuCTEMBI, TapaMeTpoB. Knaccudukaius cuctem.

11 | IlepBslii 3aK0H TepMOAUHAMUKU. BHYTpeHHSIS 2HEprusi, paboTa U SHTAIIBIIUS CUCTEM.

12 | TemnoBoit 3 hekT XUMUYECKON peaKkIuu: IK30- U SHIO0TepMHUUECKHEe peakiuu. 3akoH ['ecca.

13 | Xumuueckoe paBHOBecHe cucTeMbl. OOpaTuMbie U HeoOpaTuMble peakunu. KoHcTanTa paBHOBecHs

14 | Cmemenne xumMuueckoro pasHoBecus u npuniun Jle latense.

15 | CkopocTh peakuyy, KHHETUYECKOE YPaBHEHUE PEaKllii, 3aBUCUMOCTb CKOPOCTH OT KOHIIEHTPALUH.
[Topsinok peakuumu.

16 | [loHsATHE PITEKTPOIUTOB M HEAIEKTPOIUTOB. FIOHBI — KATHOHBI, aHUOHBI.

17 | Dnexrponutuyeckas nucconnanus. Mexanusm IUcCOLMaluy — FUApaTalys, CoJibBaTalus.

18 | Crenenp qucconualiy — CHIbHBIC, CIIA0bIe, CPETHHUE DICKTPOJIATHI.

19 | OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakliuu. CTeneHb OKUCIIEHUS.

20 | YpaBuenue HepHcra. ['anpBaHMUYECKHIl 371€MEHT.

21 | DnekTponn3 pacTBOpoB. 3akoHbl Dapaes.

21 | Koppo3sus metaiuioB. Knaccuukanus KOppO3UOHHBIX IPOLIECCOB. .

22 | Xumudeckast KOppo3us. DJIEKTPOXUMHUYECKast KOPPO3UsI.

23 | 3ammTa METaJUIOB OT KOPPO3UH. .3alIUTHBIC TIOKPBITHS: DIIEKTPOXUMUYECKas 3aIlliTa

ITo utoram O6y‘ICHHH BBICTABJIACTCA 3auem.

IIkaJjabl olleHKH 00pa30BaTeJIbHBIX J0CTHKEHU
[IIxama oreHKN BXOJHOTO KOHTPOJIsS, OTYETA 110 JJTabopaToOpHOH padoTe:

- 3a4YTCHO - 3a/IaHUC BBIIIOJIHCHO BEPHO, CIAHO B YCTAHOBJICHHBIC CPOKH




- HC 3a4TCHO- 3aJaHHUC HE BBIIIOJHCHO, BBIIIOJIHCHO C OH_II/I6K3.MI/I, KOTOPBIC TpCGyGTCH HCIIPAaBUTb, WA
CAaHO IMOCJIC YCTAHOBJIICHHOI'O CPOKa

[IIxana O1eHKH TeCcTa, JOMAIITHETO 3aJaHusl, KOHTPOJIbHON pabOThI (OIIEHUBACTCS B MPOIICHTAX ):
IIpoueHTHI

TpeGoBanusi K 3HAHUAM

100-85 OTBeTHl Ha MOCTaBJICHHBIC BOIMPOCHI MOJIHBIC, YETKHE U pa3-
BepHyThIC. PemeHus 3amad JOTUYHBI, JTOKA3aTeIbHBI U JIe-
MOHCTPUPYIOT aHAIMTHYECKUE W TBOPYECKHE CIIOCOOHOCTH
CTY/ICHTA.

84-70 JlatoTcst monHblE OTBETHI Ha MOCTaBJIEHHBIE BoONpockl. [loka-
3aHO YMEHHE BBIICIATh PUIMHHO-CIICICTBCHHBIC CBS3H. [IpH
pelIeHny 3a1a4d JOMYIICHb HE3HAYWTEIbHBIC OIIMOKH, WC-
NPaBJICHHBIC C TIOMOIIBI0 «HABOISIIUX)» BOIPOCOB IMPEIo/Ia-
BaTEIIS.
69-60 OTBeThl HAa BOIIPOCHI U PEIICHUS MOCTABICHHBIX 3aJa4 HE/I0-
CTaTOYHO IOJIHBIE. JIOTHKAa W MMOCIIEeI0BaTeILHOCTh B peIle-
HUM 33/1a4 UMCIOT HapylIeHUs. B OTBeTax OTCYTCTBYIOT BbI-
BOJIBI.

O1eHKH TecTa, JOMAIIIHETo 3a/IaHusl, KOHTPOJIbHOUM paboThl (B Oayijlax) BBICYMTHIBAIOTCS MyTEM
MIPOM3BEJICHUS TIPEIBAPUTEIHLHO BBIICICHHOIO KOJIMYeCTBa OAJIOB (B mpejeniax pas3jelia) U BETHYUHBI
BBICTABJICHHOTO MTPOIICHTA.

IIIxana oneHMBaHUS 3aUeTa M0 JUCIUIIIIMHE «XUMUS):

Bbaaawbl Ouenka (0ajn
(uToroBoit 3a OTBeT HA
. . TpeGoBanus Kk 3HAHUAM
PEHUTUHTOBOU 3ayere)
OIICHKH )

— OueHkKa «3a4T€HO» €CIM OH UMEeT 3HAaHWA OCHOBHOTO
Marepuaia, €cld OH MPOYHO YCBOWJI MPOTPaAaMMHBEIA MaTepHal,
MOCJIEeI0BATENbHO, YETKO U JIOTHUECKH CTPOMHO €ro M3Jjaraer ero
«3aumeHo» | Ha 3a4eTe, BIIAJCET HEOOXOJVMMBIMH HABBIKAMU M TMPHEMaMH HX
50-30 6annoé | BBINOIHEHHUS, YMEET TECHO YBSA3bIBATh TEOPHIO C MPAKTUKOM

— Y4eOHBIC JOCTH)KEHUSI B CEMECTPOBBII NIEPUOJT U pe3yIbTaTaMu
PYOEKHOTO KOHTPOJSI JIEMOHCTPUPYIOT JIOCTaTOYHYIO CTEIeHb
OBJIa/ICHUS IPOTPAMMHBIM MAaTEPHUAJIOM.

100-60

— OreHka «He 3a4TEHO» BBICTABISETCS CTYIACHTY, KOTOPBIA He
3HAeT 3HAYUTENILHON 4acTu MPOrpaMMHOTO MaTepuania, JOMyCKaeT
CyIecTBeHHBbIe OmuOKu. Kak mpaBwiio, OICHKA «HE 3a4TEHOY
«He 3aumeHO» | CTaBUTCS CTYIEHTaM, KOTOpble HE MOTYT MPOAOJIKUTH OOydeHHE
29-0 b6annos | 6€3 TOMOIHUTEIBHBIX 3aHATHN IO COOTBETCTBYIOIICH JUCIIUILTHHE.
— VYueOHbIE TOCTHKEHUS B CEMECTPOBBIN MEPUOJ U pe3yIbTaTaMu
pyOEKHOTO KOHTPOJS JAEMOHCTPUPOBAM HE BBICOKYIO CTENEHb
OBJIAJICHUS TIPOTPAMMHBIM MaTEPHUAIOM 10 MUHUMAJTLHOW TIJIaHKE.

60-0

Y4eOHO-MeTONN4YEeCKOE U HHPOPMAIIHOHHOE OOecrieueHre y4eOHOM I CIUuIIN-
HBI

OcHoBHas nuTeparypa:
1. Munaeckas JI.B. Obmas xumus. [l HHXEHEPHO-TEXHUUYECKUX HAIPABICHUN TOJTOTOBKU U
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[TetepOypr: Jlanb, 2021. — 192 c. Tekcr : snekTpoHHbIH // JIaHb : 2eKTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL:

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

3. Axmeros, H. C. O6mias u Heopranuveckas Xumus : yaeOHuk ajist By30B / H. C. AXMeToB. —
12-e u3n., crep. — Cankr-IletepOypr : Jlans, 2021. — 744 c¢. — ISBN 978-5-8114-6983-3. — Tekcr :
ANEeKTpOHHBIH // JIaHb : aeKTpoHHO-OuOIHoTeuHas cuctema. — URL:

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

JononHuTenpHas tuTeparypa:

4. Crach, H. ®@. Pemenue 3anaq mo obmieit xumun : yaeoHoe nmocodue / H. ®@. Crace, A. B. Kop-
mIyHOB. — 3-€ u31., ctep. — Cankr-IletepOypr : Jlanp, 2021. — 168 c. — ISBN 978-5-8114-2274-6. —
Texker : AJICKTPOHHBIH // Jlanb : 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/168941 (nata obpamenus: 06.04.2021). — Pexum nocryna:

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

5. Jlepunkuii, M. M. JloO6po moxayioBath B xumuro! / M. M. JleBunikwuii ; xynoxxauk WM. E. Mapes.
— 3-e m31. — Mockaa : JIabopartopus 3Hanwmii, 2021. — 201 c¢. — ISBN 978-5-93208-510-3. — Teker :
ANEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEIHAS cucTeMa. — URL:
https://e.lanbook.com/book/166729 (nara obpamenus: 06.04.2021). — Pexum poctyma: sl aBTOPH3.

M0JIb30BaTENEH.

https://e.lanbook.com/reader/book/166729/#1

6. bynanos B.B., JlomoBa T.H., Peiokun B.B. Xumuueckas kunetuka: y4. nocooue / B.B byna-
HoB, T.H. JlomoBa, B.B. PriOkun. — CI16: Jlans, 2014. — 288 c.

https://e.lanbook.com/reader/book/42196/#1

7. binnoB JI.H. CoopHuK 3a1au 1 ynpakHeHul o oOuieit xumuu: yueOHoe nocooue / JI.H. biu-
o, N.JI. [Tepdunonra, T.B. Cokonoa. — Cankr-IletepOypr: Jlans, 2016. — 188 c.

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

8. Cunmnpira WM.H. Meronuueckne ykazanuss K JabopaTopHoil pabore «OKHUCIUTEINBHO-

BOCCTAHOBUTEJIbHBIE peakuun». - banakoso: BUTU HUAY MU®DU, B anpobanuu. - 16 c.
9. CunuubiHa M.H. Metonndeckue yka3aHus K jabopaTopHoil pabote «DnekTponus». - banako-
Bo: BUTU HUAY MUDMU, B anpobarnuu. - 16 c.
[TporpammHuoe oOecrnieueHue u MIHTepHET-pecypehl:
1O Microsoft Office PowerPoint 2007.

I1O Microsoft Office (WORD, EXCEL) 2010.

ChemSpider — moptan moucka u MHGOPMAIH O XUMHUUECKHX COCTUHECHHSIX
http://www.chem.msu.su/rus/elibrary/ - mopran 3neKTpoHHOI OMOIMOTEKHU 11O XUMUH
http://www.chemnet.ru - Tlopran ¢yHZaMeHTaNBHOTO XHMHUYECKOro oOpa3zoBaHusi Poccum

akrwd -

[DnexTponHbIi pecypc]| — Pexxum moctyma:
6 http://school-sector.relarn.ru/nsm/ - Xumwust s BCEX: MUTFOCTPUPOBAHHBIE MaTepHAlIbl 1O 00-

e, OPraHM4EeCKON 1 HEOPTAHUYECKOW XNMHH

MarepuajbHO-TEXHHYECKOE O0ecneyeHue y4eOHO U CUUIIIMHbI
YuebuHas ayauropus (ayva.536)

O6opynoBanue:



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
http://www.chemspider.com/
http://www.chem.msu.su/rus/elibrary/
http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/

HaGop xuMHu4yeckux peakTUBOB U MOCYbI

Bempsmutens 3582 miist mabopatopHoOi paboThI

[Ixa¢ BeITSOKHOM ¢ BeTpoeHHbIM BenTmisitopom BEHTC 150 BKO
Yuebnas ayauropusd (aya.535)

O6opynoBanue:

KomrmiiekT MmyabTuMeuitHOro 060pynoBanus (IIpoeKTop, FKpaH, komibioTep, MBI, komoHkwm)

Momnutop Lenovo,

[IpoexkTop BENG,

Okpad Lumien,

Kononku Genius

ITporieccop — AMDAthlon (tm) X4840 Quad Core Processer 3.10 GHz

OmneparuBHas namsth - 4Gb

JIuneH3noHHOE M CBOOOHOE MPOrpaMMHOE oOecrieueHre 00Imero u npodecCHoHaIbHOTO Ha3HAYe-
Hus: MS Windows, MS Office Professional, Kaspersky Security

J1eKTPOHHO-0u0ImoTeunbie pecypcsi BUTH HUAY MUDPU

- DIIEKTPOHHO-OuOMHMoTeuHas cucreMa HUAY MUDU (cBuaeTenbCcTBO 0 rOCyAapCTBEHHON peru-
cTpanuu 6a3el 1aHHBIX Ne 2012620735 ot 01.08.2012 r.) 6e3 orpaHn4eHHs KOJIWYECTBA MOJIb30BATENEH U
0e3 orpaHUYeHHs CPOKA HCIIOIB30BaHHS PECYPCOB;

- DJIEKTPOHHO-OMOMMoTeuHas: cuctema «KOHCYIIbTaHT cTyeHTa» (00IIeCTBO C OTPaHUYEHHON OT-
BeTcTBeHHOCTHIO «[lomuTexpecype»). Jorosop Ne 12-21-910 ot 16.07.2021 r. Ha mpenocTaBiieHUE J10-
CTymna K 3JIEKTpOHHOU OMOImoTeke K KoMiuiektam «MenunuHa. 3apaBooxpanenue. ba3zoBast KOUIEKIHs»,
«Kuuru uznarenscrBa «denukcy, «M3parensckuii oM MOMMNy, «Kuuru uzgarenscrBa «lIpocnekT:
«HocTpanHbIe A3bIKUY... 10 31.08.2022 r.;

- 3JIEKTPOHHO-OUONMMOTeUHas cucreMa «Aidyke» (gorosop Ne 09-21-910 ot 02.07.2021 r.) Ha
npeaocrasiienue gocrymna no 31.08.2022 r.;

- 3JIeKTPOHHO-0MbIuoTeyHas cucreMa «Jlaub» (morosop Ne 10-21-910 ot 16.07.2021 r. TOIBKO Ha
KHUTH U3atenbeTBa «Jlanb») Ha mpenocraBienue goctyna mo 31.08.2022 r.;

- 3JIEKTPOHHO-OMOmMoTeuHas cuctema «JIauby» (morosop Ne 11-21-910 ot 16.07.2021 1. Ha KHUTH
JPYTUX U3JaTeIbCTB-IapTHEPOB M3/1aTeNbCcTBa «JIaHb») Ha nmpepocTtaBieHue qocryna no 31.08.2022 r.;

- JNeKTpOHHO-OnGHoTeunas cuctema «FOPAWITY (morosop Ne 13-21-910 ot 30.08.2021 r.) Ha
npenocrasiieHue pocrtymna no 31.08.2022 r.;

- 3JIeKTPOHHO-OMOMMoTeuHas cucrema «KoncynpTanT Bpaua» (moroBop Ne 590KB/05-2021 ot
01.06.2021 r.) Ha npenocrasnenue nocryna no 06.08. 2022 r.;

- 3NIEKTPOHHO-O0nbmoreyHas cucrema «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 r.) Ha mpeno-
craBieHue gocryna no 31.08.2022 r.;

- Hay4Has 3JCKTpOoHHas Ooubimoreka «elibrary» (morosop Ne SU-353/2022 ot 14.12.2021 r.) Ha
npeaocrasienue aocrymna mo 31.12. 2022 r.

- MEeXIyHapoAHbII oHnaitH pecypc ProQuest (morosop Ne 19-21-910 ot 18.10.2021 r.) Ha mpemo-
craByieHue pocrtymna o 30.11. 2022 r.

YuyeOHO-MeToAN4YeCKHe PEKOMEHIAIMHU VISl CTY/IeHTOB

1. Yka3aHus Ui NpOCayIIMBAHUSA JeKIMT

[lepen HayamoMm 3aHATHN BHUMATEIbHO O3HAKOMUTHCS C YU€OHBIM IJIAHOM MPOBEIECHUS JIEKUUN U
CIIMCKOM PEKOMEH/I0BaHHOM JIUTEpaTyphl.

[lepen mocemeHneM o4epeIHON JEKLIUN OCBEKUTH B NAMSATH OCHOBHBIE KOHIIETIIIUU TIPOHIEHHOTO



panee marepuaina. [loqroToBuTs npu He0OOXOAUMMOCTH BOIIPOCH! IIpenogaBarento. He Hano onacatkces, 4yTo
BOMPOCHI MOTYT OBITH IPOCTHIMHU.

Ha nexkuun ocHOBHOE BHUMaHHE CIEIyeT yASIATh He (hopMyIaM U MaTeMaTUYECKUM BBIKJIAIKaM,
a COAEpKAHUIO U3y4aeMbIX BOIIPOCOB, OIPEECIIEHUSM U [IOCTAHOBKAM 3ajiau.

B nporiecce n3ydeHust JIEKIMOHHOTO Kypca HEOOXO0JMMO IO BO3MOKHOCTH YacTO BO3BPAILATHCS K
OCHOBHBIM IIOHATHAM M METO/IaM pelleHUs 3a1a4 (374eCh BO3MOXKEH BBIOOPOUYHBIN KOHTPOJIb 3HAHUH CTY-
JICHTORB).

XenaTenpHO UCNONIB30BaTh KOHCIEKTHI JIEKIUH, B KOTOPBIX MCHOJb3YETCs PUHATAs MpernojaBa-
TeJeM cucTeMa 0003HaYeHUH.

st Gonee moxpoOHOTrO M3y4eHHUs Kypca clieayeT padoTaTh ¢ peKOMEHIOBAHHBIMHU JIUTEpATyp-
HBIMU MICTOYHUKAMH U BHOBb IOSIBIISIOLIIMMHCS UCTOYHUKAMHU.

2. Yka3aHus il BbIIOJIHEHH J1a0opaTOpHBIX padoT

Cobnronate TpeOOBaHUS TEXHUKH 0€30MacHOCTH, JIsl Yero MpocaymaTh He0OOXOMMbIE pa3bsCHE-
HUS O IIPAaBUJIBHOCTHU MOBEAEHUS B JIAOOPAaTOPUH.

Ilepen BbimonHeHUEeM J1a0OpaTOPHO pabOThI MPOBECTH CAMOCTOSTENBHO MOATOTOBKY K pabore
U3YyYUB OCHOBHBIE TEOPETHUYECKUE IOJIOKEHMSI, 3HAHUE KOTOPBIX HEOOXOAUMO JJISI OCMBICICHHOIO BBI-
MIOJTHEHUS PaOOTHI.

B mpornecce BeimosHeHMs pabOTHI CIEAYeT MOCTOSHHO OOIIATHCS C MPEeroiaBaTesieM, He T0ImyCcKast
10 BO3MOKHOCTH HENPABWIBHBIX IEUCTBUM.

OcCHOBHBIE pe3ybTaThl 3KCIEPUMEHTOB HEOOX0IUMO 3a(pUKCUPOBATh B MIMCbMEHHOM BH/IE.

[Tpu cmade 3aueTta o paboOTe MOATOTOBUTH OTYET O MPOJEIaHHON padoTe, Iie JOIDKHBI OBITh OT-
pa’keHbl OCHOBHBIE PE3YJIbTAThI U BHIBOJIBI.

3.Yka3aHus JJisl BbINOJHEHHSI CAMOCTOSITEIbHOM PadoThI

[Tonmyuyuts y mpenojaBarens 3alaHUe U CIIUCOK PEKOMEHIOBAaHHOU juTepaTypsl. M3yuenue teo-
PETUYECKUX BOINPOCOB CJIENYET HMPOBOJUTH IO BO3MOKHOCTH CAMOCTOSITEIBHO, HO IPHU 3aTPyIHEHUAX
o0pamiarecs K NpenojaBaTesto.

[ToAroToBUTH MMCEMEHHBINA OTYET O MPOJIEIAHHON padoTe.

[Tpu BBIMONTHEHUHN (POHTANBHBIX 33JaHUHN 10 YCMOTPEHHIO IPEToIaBaTelisi paboTa MOXKET OBITh
OlleHEeHa 0e3 MUCbMEHHOI'0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI, IPHU YCIOBUU aKTHB-
HOM caMOCTOSATEIbHON PabOTHI.

IToaroTOBUTE OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

MeTonnqecxne PEKOMEHIANUNA NI HpenouaBaTe.JIeﬁ

1. Yka3aHus 1Ji NpoBeieHUs JeKIMuil

Ha nepBoii BBOHOM JIeKIIMU cenaTh o0l 0030p coAepxKaHuUs Kypca U OTMETUTh HOBbIE METO/IbI
Y MOJIXOJIbI K PELICHMIO 3aja4, PaCCMaTPUBAEMBIX B Kypce, JOBECTH JI0 CTYACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOTIPOCHI.

[Ipu moAroToBKe K JIEKIIMOHHBIM 3aHATUSAM HEOOXOJIMMO MPOAYMaTh IJIaH €ro MpoBEAEHUs, CoJlep-
’KaHUE€ BCTYMUTEIbHON, OCHOBHOM M 3aKJIFOUUTEILHONW YacTH JIEKIIMH, 03HAKOMHUTHCSI C HOBUHKaMU y4yeo-
HOW M METOIUYECKOH JUTepaTyphl, MyOINKAUAMI NEPUOTUUECKOM MeyaTH 1Mo TeMe JIGKLIMOHHOTO 3aHs-
THSA. Y TOUHUTH IUIAH NIPOBEIEHUS CEMUHAPCKOTO 3aHATHUSA 10 TeMe JieKuuu. [lepen u3noxeHnem Tekyie-
ro JIEKIIMOHHOTO MaTepHaja HallOMHUTh 00 OCHOBHBIX MTOTaX, JJOCTUTHYTHIX HA MPEIbIIyIINX JIEKIUIX.
C »TOl 11enbIo 3aJ1aTh HECKOJIBKO BOIPOCOB ayAUTOPHH U OCYIIECTBUTH BHIOOPOUYHBIN KOHTPOJIb 3HAHUS
CTYJCHTOB.

B Xxone neKUMOHHOIO 3aHsTHsI MPEenoiaBareib J0JDKEH Ha3BaTh TeMy, Y4eOHbIE BONPOCHI, O3HA-



KOMHTH CTYJICHTOB C IIEPEYHEM OCHOBHOH M JOTOJHUTEIBHON JIUTEPATYPHI IO TeMe 3aHATHs. PackpbiBast
cojiepKaHue yueOHBIX BOIPOCOB, aKLIIEHTHPOBATH BHUMAHHUE CTYIEHTOB Ha OCHOBHBIX KaTErOpusX, sBJe-
HUSX U IpoIeccax, 0COOEHHOCTAX MX MPOTEKaHus. PacKpbIBaTh CYIIHOCTh M COJACPKAHUE PA3THUHBIX
TOYEK 3PEHHUS M HAYYHBIX MMOJX00B K O0BSICHEHUIO TEX MM MHBIX SIBICHUH U IPOIIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO TMO3UIMIO IO CIIOPHBIM TEOPETUYECKHM
BorpocaM. [IpuBoaNTE puMepkl. 3a1aBaTh 10 X0y U3JI0KEHHS JIEKIIMOHHOTO MaTepraja pUTOPHUECKHE
BOIIPOCHI M CAMOMY JIaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AINU MBICIUTEILHON 1ESTEIbHOCTH
CTYIICHTOB, TIOBBILICHUIO X BHHUMaHHs U MHTEpeca K MaTepuaiy JIEKIUH, ee coaepkanuto. [Ipernonasa-
TENIb JTOJDKEH PYKOBOIUTH PAabOTOH CTYIEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIMOHHOTO MaTepHaia, MOA-
YEepKUBaTh HEOOXOAWMOCTh OTPAKEHHUSI B KOHCIIEKTAX OCHOBHBIX IOJIOKEHUH M3y4aeMoil TeMbl, 0000
BBIJICJISASA, KaTErOpUANbHBINA anmapar. B 3akIounTeIbHOM YacTh JEKIMKA HE00X0AUMO chopMyTupoBaTh
o0IIre BBIBOJBI 110 TEME, PACKPBIBAIOIINE COACP)KaHUE BCEX BOIPOCOB, MOCTABICHHBIX B JeKIHH. O0b-
SBUTH IIAaH OYEPEHOTO MPAKTHYECKOTO 3aHATHS, AaTh KPaTKUE PEKOMEHAALNH T10 MMOATOTOBKE CTYACH-
TOB K ceMuHapy. OnpenenuTs MECTO M BpeMs KOHCYJIBTAllUU CTYIEHTaM, IOXKEJIABIINM BBICTYIHTH Ha
CEeMHUHApe C JOKJIaaMH U pedepaTamu.

Ha mocnenneii nekuuu yaenuTh BpeMs Uit 0030pa HanOosiee BaKHBIX MOJIOKEHHUH, pacCCMOTpPEH-
HBIX B Kypce.

2. Yka3aHus JIsl IPOBeJeHUs JJa00PaTOPHBIX 3aHATHIA.

Cobnronate TpeOOBaHHS TEXHUKH 0€30MACHOCTH U MPOBOJUTH HEOOXOAUMBIE PAa3bsICHEHUS O Tpa-
BUJIBHOCTH TIOBEJICHUS B JIAOOPATOPHUH.

[lepen BbIOTHEHHEM J1TAOOPATOPHON PAOOTHI MPOBEPUTH CTENIEHH TOTOBHOCTH CTY/IEHTOB, HAIIOM-
HUTh M OOCYIUTh OCHOBHBIC TEOPETUUECKHE TOJNIOKEHHS, 3HAHUE KOTOPBIX HEOOXOAUMO JIJIsl OCMBICIICH-
HOT'O BBITIOJIHEHHUS padoT.

B mporuecce BbimonHeHNsT pabOTHI ClIENYET MOCTOSIHHO OOIIATHCS CO CTYIEHTaMH, HE JOITycKas 10
BO3MOXXHOCTH WX HETIPABUIIBHBIX JICHCTBHIA.

TpebGoBaTh, 4TOOBI OCHOBHBIE PE3YNIBTATHI AKCIIEPUMEHTOB OBUTM 3a()UKCHUPOBAHBI CTYyJCHTAMH B
MTUCHMEHHOM BHJIE.

[Ipu mpueme 3ayera o pabote TpeGOBaTh OTUET O MPOJIETAHHON padboTe, I/l TOJKHBI OBITH OTpa-
’KEHbI OCHOBHBIE PE3YJIbTAThl M BEIBOIBI.

3.Yka3aHus 10 KOHTPOJII0 CAMOCTOSITe/IbHOI paGoThI CTY/ICHTOB

ITo ycMoTpeHuIo mpenojaaBatelis 3a/laHue Ha CaMOCTOSITENIbHYIO paboTy MOXKET ObITh MHAMBHUIY-
AITBHBIM WJIN (DPOHTAIIBHBIM.

[Ipu ucnonp30BaHMM MHAMBHIYalbHBIX 3a/laHUIl TpeOoBaTh OT CTYJEHTA MUCHbMEHHBIM OTYET O
pojiesaHHoi paborTe.

[Tpu nmpuMeHeHNn (POHTATBHBIX 3alaHU BECTH KOJUICKTHBHBIE OOCYXKIEHHUS CO CTYJEHTaMH OC-
HOBHBIX TEOPETUYECKUX MOJIOKEHHH.

C menpr0 KOHTPOJIS KauecTBa BBITIOJHEHUSI CAMOCTOATENBHON paboThl TpeOOBaTh WHAWBUIYAIIb-
HBIE OTYETHI (JOMYCTHMO BMECTO IMHCHMEHHOTO OTYETa MPUMEHSATh WHAWBUAYaTbHBIE KOHTPOJIBHBIE BO-
IIPOCHI).



[Iporpamma cocrtapiieHa B cootBeTcTBUM ¢ TpeboBanusiMu OC HUAY MUDU u yueOHbpIM mIIaHOM
OCHOBHOU 00pa3oBaTeIbHON MpOrpaMMbl MO HampasieHuto moArotoBku 13.03.01 TemnosuepreTuka u

TEIUIOTEXHHKA.
Pabouyro mporpaMMmy coCTaBWII TIOIEHT @ 3epHbimkuHa A. A.
% -
PenensenT: moneHT 1/ /S 7 3y6oBa H.I'.
((__L/u’ ///.——-'

[Iporpamma omoOpena Ha 3aceganmu YMKH 13.03.01 TemmosHepreTnka W TEIJIOTEXHUKA OT
31.08.2021 roga, mpotoxoi Nel.

[Ipeacenarens yaeOHO-METOAMYECKOM KOMUCCHH Pasysacs A.B.



