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]_IeJIL 0CBOCHUA NUCHHUIIJIUHBI
OCHOBHOH LENbI0 MPENoJaBaHUsl AUCHMILUIMHBI «XUMHS» SBISETCS PaCUIMPEHUE HMEIOLIUXCS

NPEJCTAaBICHUN U TIOMOIIb B TNPHOOPETEHUH HOBBIX 3HAHUU B 00JACTH XMMHHU, KOTOPHIE MO3BOJAT Oy-
AyImKUM TpodeccHoHanaM peuath 3aadyd MHHOBALMOHHOTO Pa3BUTHS SKOHOMHKH, BKIIOYAs CO3/IaHUE
HOBBIX TEXHOJIOTMH, 00€CIIEYMBAIONINX MTOBBIILIEHUE IPOU3BOIUTENIBHOCTH TPY/1a, SJHEPTO- U pecypcoche-

pEeXEHUe, OXpaHy OKPYKaIOIIEH CpeIbl.

Mecto qucuumuiaabl B ctpykrype OOII BO

Nzydenne kypca «XuMHI» CBS3aHO ¢ HEOOXOIUMOCTHIO 3HAHHI OCHOB MaTeMAaTHUKH, (DU3UKHU, WH-

(dbopMaTuKH, MHPOKOE UCIOIH30BAHNE KOTOPBIX HE TOJIBKO AT BO3MOXKHOCTh HanboJsiee TOYHO BbIpa-

3UTb TCOPECTUYCCKUC 3aKOHOMCPHOCTHU, HO U ABJIACTCA HGOGXOHI/IMBIM HHCTPYMCHTOM HX YCTAHOBJICHUA.

I[HSI OCBOCHHUA NUCHUIIIIMHBI «XHUMUS HCO6XOIII/IMBI 3HAHUC, YMCHHUC U BJIAACHUC MATCPpHUAIIOM I10

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

1107078
- MaTeMaTHKa;
- ”HPOPMATHKA;
- ¢usuka (oOrmas).
Komnerenuun od0yuawinerocsi, gopmupyemMbie B pe3yJibTaTe OCBOCHUS AMCLU-
IJIMHBI
B mporecce ocBocHMSI TaHHON AMCIUILINHBI Y CTYIACHTa (POPMUPYIOTCS CICAYIONINE KOMIICTCH-
1107048
YHUBEpCAJbHbIE:
Kon HanmenoBanme Nuaukatopbl JOCTHXEHUS KOMITETCHITUN
KOMIIE- KOMITCTCHIINI
TEHIIMHU
VKE-1 Cnocoben wucmoinb- | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUYHBIX JIUCIU-
30BaTh 3HAHMS | IJIMH, METOJbI MAaTeMAaTHYECKOTO aHaJIN3a U MOJICTUPOBAHMUS,
€CTECTBEHHOHAY4- TEOPETUUECKOTO U SKCHEPUMEHTAIBHOTO HCCIEIOBaHUS
HBIX muciutuing, | Y-YKE-1 yMers: ucnonib3oBaTh MaTeMaTUYeCKHE METOAbl B TeX-
MPUMEHSATH HUYECKHUX MPUIOKEHUIX, pACCUUTHIBATH OCHOBHBIE YUCIIOBBIE XapaK-
METO/Jbl MaTeMaTH- | TEPUCTUKU CIy4alHBIX BEJIIMYWH, DEIIaThb OCHOBHBIC 3aJadd Mare-
YECKOT0 aHajiu3a M | MAaTUYECKOM CTaTUCTHKH; peuiaTh THIOBBIE PACUETHBIC 33/1a4U
MOJIEJIMPOBAHUS, B-VYKE-1 Bmazgerh: MeTOomaMH MAaTEMaTHYECKOrO aHaln3a U MoOJe-
TEOPETHYECKOT0 U JIMpPOBaHUs; METOJAMM pEUICHUs 3a]ad aHalli3a M pacuera Xapak-
HKCIEPUMEHTAJIbHO- | TEPUCTUK (PU3NYECKUX CHUCTEM, OCHOBHBIMM IpueMaMu oOpaboTKu
O WCCIIEJIOBAaHUS B | SKCIIEPUMEHTAIBHBIX JaHHBIX, METOJAAMHU pPalbOTHl C MPUKIAJAHBIMU
MOCTABJICHHBIX  3a- | IPOTPAMMHBIMHU MPOAYKTaAMHU SKCIEPUMEHTAIBHBIX JaHHBIX, METOa-
Jadax MU PaOOTHI C MPUKIAJHBIMI MPOTPAMMHBIMU MPOAYKTAMU
VYKII-3 | Cnocoben craButh | 3-YKII-3 3narb: ocHOBHBIE mpHeMbl 3((HEKTUBHOIO YIpaBICHUS
cebe oOpa3oBaTenb- | COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOJIUKH CAaMOKOHTpPOJS, ca-
HbIE I[EJM TIOJ BO3- | MOPAa3BUTHUSI M CaMOOOpa30BaHUsI Ha TMPOTSHKEHHH BCEH JKU3HU C
HUKAIOIINE >KU3HEH- | UCTIONB30BaHUEM IIU(PPOBBIX CPEICTB
Hble 3amauu, noadu- | Y-YKII-3 VYmers: 3d(dexkTuBHO MmIaHUpOBAaTh M KOHTPOJIMPOBATH
pathb CHOCOOBI pe- | COOCTBEHHOE BPEMs, UCIIOJIB30BATh METO/ABI CaMOPETYIISIIIK, CaMo-
IIEHUSI W CPEJCTBA | Pa3BUTHS W CaMOOOYYECHHS B TEUYCHHE BCEH JKH3HU C HMCIOJIH30Ba-
pazButus (B TOM | HUEeM IU(POBBIX CPENICTB




yuciae ¢ wucnois3o- | B-YKII-3 Bmagets: meTomamu yrpaBiieHHs COOCTBEHHBIM BpeMe-
BaHMEM LHU(POBBIX | HEM, TEXHOJOTHAMHU MPUOOPETEHUS. HUCIIONB30BAaHUS U OOHOBIICHHS
CPEICTB) IPYTUX HE- | COLMOKYJIbTYPHBIX M NpOo(ecCHOHAJIbHBIX 3HAHUW, YMEHHH, H
00XOAMMBIX KOMIIE- | HABBIKOB; METOJUKAMH CaMOpPAa3BHTHS M caMOOOpa3oBaHUs B Teue-
TEHLIMH HUE BCEM U3HU C HUCIOJIb30BaHHEM IU(POBBIX CPE/ICTB
obmienpodeccuoHaNbHbIE:
Kon HanmenoBanue Nuaukatopbl JOCTUKEHUS KOMITETEHIIUU
KOMIIE- KOMIIETEHIIUH
TEHLINH
OIIK-3 | Cnocoben mnpumensatb cooTseT- | 3-OIIK-3 3HaTh: OCHOBHBIE MaTeMaTUYECKHE MPUIIOXKeE-
CTBYIOLIUI ¢u3uko- | HUS U (U3MYECKUE 3aKOHBI, SIBJICHUS M TPOIECCHI, Ha
MaTeMaTUYECKUH ammapaT, METO- | KOTOPhIX OCHOBAaHbl MPUHIUIIBI
Ibl aHallU3a W MOJEJIMPOBAHUS, | NEHCTBUS OOBEKTOB MpPOGeCCHOHATBHON JIEATEIbHOCTH,
TEOPETUYECKOI0 U HKCIEPUMEH- | @ TAKXKE annapar TEOPETUYECKOro U HKCIIEPUMEHTAIIb-
TaJbHOTO MCCIIEOBAaHUS MPU pPe- | HOrO UCCIEIOBaHUS
mieHuu npodeccruoHanbHbIx 3a1a4 | Y-OIIK-3 YMeTs: mpuMeHSTh OCHOBHBIE 3aKOHBI Mate-
MaTUK{, QU3UKA M TEXHUYECKHX HAyK MPU MOJEIUPO-
BaHUU TEXHOJIOTUYECKUX MTPOLIECCOB
B-OIIK-3 Bnamerb: MaTeMaTHUYECKHM ammapaToM, Me-
TOJIaMU TEOPETUYECKOTO M IKCIEPUMEHTAIBHOIO HCCie-
JIOBaHMs MPHU PEIIeHUU NPoeCCHOHATBHBIX 3a/1a4
Sajla‘ll’l BOCIIHTAHHUS, P€AJIN3YyEMbIC B PAMKaX 0CBOCHHUA JUCIHUILINHDBI
B npouecce ocBoeHus: JaHHON AMCLMITIIMHBI PEATU3YIOTCS CIEAYIOLIUE 3aa4l BOCIIUTAHUS:
Hanpasae- | Co3nanue Hcnonb3oBanune BocnuTaTebHOro | Bopieuenne B pasHomia-
HHe/1eH ycaoBuii, o0ec- | HOTEHIMAIA Y4eOHBIX JMCIUILIHH HOBYK) BHeY4YeOHYI0 Jesi-
NeYNBAKIIHX TeJbHOCTh
Mpodeccu- | - popmupona- Hcnonbs3oBanne BoCIUTATENBHOTO 1O- | 1.Opranusanus Hay4Ho-
OHAJILHOE U | HUE KYJIBTYpPBI TeHI[MaJIa AUCIUILINH npodeccro- MPaKTUYECKUX KOHPEpEeHIN
TPYAOBOE UCCIIeIoBaTeNb- | HAJIbHOTO MOJYJIS Ul (GOPMUPOBAHUS | U BCTPEY C BEAYLIUMH CIie-
BOCIIMTAHME | CKOW M MHXe- WHXEHEPHOTO MBIIICHUS U UHKE- LUATUCTaMU MPENPUITHH
HEpHOH Jes- HEPHOM KYJIBTYPHI 3@ CUET IIPaKTUUEe- | TOPOJa U BETepaHaMH aTOM-
TEJIBHOCTH CKHX CTYJI€HUYECKHMX HCCIIEIOBAaHUN HOM OTpaciH.
(B16) COBPEMEHHBIX ITPOU3BOACTBEHHBIX 2. Opranusanus U mposeje-

CUCTEM; MPOEKTHOMN AESITETbHOCTH
CTY/IEHTOB I10 pa3paboTKe U ONTUMU-
3allMM TEXHOJIOTMYECKUX CUCTEM, CBSI-
3aHHOH C PEIICHUEM PEATBHBIX IPO-
M3BOJICTBEHHBIX 3aa4; IPOXOKACHUS
gyepe3 pa3HO0Opa3Hble UTPOBBIE, TBOP-
yeckue, (pecTuBagbHbIe (POPMBI, Tpe-
OyroIIMe aHajan3a CJI0XKHOr0 00bEKTa,
MMOCTAaHOBKH OTHOCUTEJIBHO HETO Ipe-
00pa3oBaTeNbHBIX 3a/1a4 /I UX OIl-
TUMAJIBHOTO PEIIEHUS.

HUE TIPESIMETHBIX OJTMMITHA,T
U y4acTHe B KOHKypcax Mmpo-
(heccuoHaIBLHOTO MacTep-
CTBa.

3.YyacTue B €XeroJHbIX aK-
IUSX CTYJIEHYECKUX CTPOU-
TEBHBIX OTPSJIOB

CTpyKTypa u coaep:KaHue Y4eOHOM TUCHUIINHBI
Hucnunnuna npenogaeTcs cryaeHTaMm B 1-om cemectpe. O01mas Tpy10eMKOCTb AUCITUTUTHHBI CO-

CTaBJISIET 2 3a4E€THBIX CAMHUIIBI, 72 aK. yaca mo BceM ¢popmam oOydeHwHs.




KajnenaapHbiid miian

Buapl yueOHOI nesiTenb-
No HOCTH
P N (dac.)
)
a HaumenoBanue paznena N
T © N ATtTtecTanus MakcumanbHBIN
3 (Tembl) = 2
€ = 2 pasnena Oan
I IUACIHATIINHEL o = a8l o
. M o =| 9 A (popma) 3a pa3zaen
BI 3 | g s | E o
V) <
a < o
5| B
Pazgen 1
CoBpeMeHHBIE aCTIEKThI
a3BUTUS XMMUH.
1 P 11| 1 7
OCHOBHBIE TTOHSATHA U
3aKOHBI XUMHH. 3
Crtpoenue atoma [lepuo- JII[P
JIMYecKast cucTeMa dJie- 25
1] 2 711 7 (nuceMen-
MEHTOB B CBETE TCOPUH /
H TH
CTPOCHUS aToMa. o/yerHo)
3 Xumuueckas CBSI3b U 7 7
CTPOCHHUE MOJICKYJI
4 OCHOBBI XUMHYECKOH 7 7
TEPMOJMHAMUKH
Pazgen 2
Xumuueckass KHHETUKA U
5 11 7
paBHOBECHE
5 PactBops1. DitekTpou- 11 9
TUYECKasl JUCCOLMaIs KP
2 7 DNEKTPOXUMHUYECKHE 11 | 1 6 9 (mrcpmeH- 25
MIPOIIECCHI HO/YCTHO)
XuMugeckasi ¥ dJE€KTPO-
8 XUMAYECKast KOPPO3HS 7 1 9
METAJIOB
72/
Hroro 2 4 | 6/2 62
ATTecTanus pa3aesioB 50
3auer 50

Hcnonb3yemble GopMBbI aTTeCTallvu pasaenoB: J13 — nomaniHee 3aganue (mucbMeHHo), JIP — otuet

o naboparopHoit pabdore (yctHo), KP — koHTponbHas padora

Coaep:xaHue JIEKIMOHHOT0 Kypca

OcHOBHBIE TOHATHSA U 3aKOHbI XUMHH.

OcHOBHBIE TIOHATHS XMMHH: MaTepus, IO0Jieé BEIIECTBO, XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYJIa, TPOCTHIE U CIIOKHBIE BEMIECTBA, AOCOIIOTHAS

Tema sekuun. Bonnpocsl, oTpadarbiBaeMble HA JTIEKIIUH Bcero Yu4eOHo-
4yacos MeTOIMYecKoe
obecrieyenue
1 2 3
Jlekuus 1. CoBpemMeHHbIe acCeKThI PA3BUTHS XUMUH. 1 1-6




¥ OTHOCHTEJIbHAsl aTOMHAsi Macca, a0COMOTHAsE U OTHOCHUTENIbHAS MOJIE-
KyJIIpHas mMacca, MOJib, MOJISIpHas Macca BEILECTBa, 4Yucio ABOraipo,
HKBHUBAJICHT, SKBUBaJIEHTHAsI Macca. OCHOBHbIE 3aKOHbI XUMHUHU: COXpa-
HEHHMSI MAacChl M HEPrUH, MOCTOSHCTBA COCTaBa, MPOCTBHIX OOBEMHBIX
OTHOILEHMsI, ABOraJgpo, 3KBUBaJIEHTOB. [IoHATHE XMMHUYECKOH peakuuy,
CTEXUOMETpUYECKUH KOI()PULIMEHT, MHIEKC, MCXOAHBIE BELIECTBA U
HPOAYKTBI peaKLuu

Jleknus 2. Crpoenue aroma Ilepuonnyeckas cucremMa 3JieMEeHTOB B
CBeTe TEOPHH CTPOEHUA aTOMa. XMMHUYeCKasl CBSI3b U CTPOeHHE MO-
JIEKYJI

CocraB aromHoro sjpa. M3oronsl, u3o0apsl. Mozenu cTpoeHus aTroma:
MIPOTOHHO-HEHTPOHHAsA Teopus, mojneiab TomcoHa, Pesepdopna, bopa,
COBpPEMEHHAsi KBAaHTOBO-MEXaHWYeCKas Mojelb. [IoHsATHE U BUIBI CIIEK-
TpoB. [lonsitue opburtanu. Ypasuenue [llpenunrepa. KBantoBsie uncia.
[punuun [aynu. [IpaBuno Xyuna. [IpaBuna KneukoBckoro.

Jlekums 7. DiieKTpoxXuMHu4ecKHe Mpouecchl.
OKHCIIUTEILHO-BOCCTAHOBUTEIIbHEIE pCaKknuu. CreneHb OKHCIIEHHUS.
[Tpouecchl okucieHuss U BoccTaHoBieHUs. CocTaBieHHE YpaBHEHUMN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUU: METOJIOM JIJIEKTPOHHOTO
OanaHca, MOHHO-3JIEKTPOHHBIM MeT0/10M.CTpoeHue, CrocoObl Moryyde-
HUS, CBOWCTBa MeTayyioB. PaBHOBecme Ha TpaHHIE METaI—PacTBOP.
OnekTpoaHblid nmoteHuuan. CTaHIapTHBINA BOJOPOAHBIN 31eKTpoa. Psin
CTAaHJAPTHBIX AJIEKTPOJIHBIX IOTEHUHMANOB.  YpaBHeHue HepHcra.
["asibBaHUYECKU AJIEMEHT. DJIEKTPOABUXKYILAs CUJIa dJIEMEHTa. DJeK-
TPOJIU3 paciiaBoB. PacTBOpUMBIE M HEPACTBOPUMBIE aHOMABI. DJIEKTPO-
au3 pacTBopoB. KaronHble 1 aHOAHBIE MPOLIECCHI TIPU 3JIEKTPOJIN3E BOJ-
HBIX PACTBOPOB JIEKTPOIUTOB. 3aKkoHbl Dapazes.

1-6

Jleknua 8. Xumuueckasi M IJIeKTPOXUMHYECKAS] KOPPO3UsI MeTaJI-
JIOB

Kopposusi meramioB. Krnaccudukanus KOppO3MOHHBIX MPOIECCOB.
XuMHuueckasi Koppo3us. OJIEKTpOXUMHUYECKas Koppo3us. MexaHuszm
AIIEKTPOXUMHUYECKOW Koppo3uu. Buasl nenonsgpuzanuu. 3amura Mme-
TaJUIOB OT KOPPO3UH. .3AIUTHBIE MOKPBITUS: METAIUIMYECKUE U HEMe-
TaJUTMYECKUE. DJIEKTPOXUMUYECKAS 3aIUTa: MPOTEKTOPHAs U KaTOHAsI.
Wuruburtopsl Koppo3uu

1-6

IlepeyeHb npakTu4ecKux padoT - He MPeAYCMOTPEeHbl Y4eOHBIM IJIAHOM

Ilepedyennb 1a00paTOPHBIX padoT

Tema s1abopaTopHoii padoTsl. Bonpocsl, oTpadaTbiBaeMble Ha Jia- Bcero Y4eOHo-
00paTOPHOM 3aHATHH 4yacos MeToquYecKoe
obecrneyenne
1 2 3

OKHCIUTEbHO-BOCCTAHOBUTE/IbHbIE PeAKINH 3 1-6, 7
CocraBiieHHE OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. BriusHue

cpenabl Ha peakuuto. Kimaccudukanms peakuuit

JIeKTPOJIN3 3 1-6, 8




OCOOEHHOCTH AIIEKTPOJIM3a BOIAHBIX PACTBOPOB COJIEH, 00pa30BaHHBIX
OECKHUCIIOPOAHBIMU M KHCIOPOACOAEpKAMUMHU KuciaotamMu. OcoOeHHO-
CTH DJJICKTPOJIM3a COJie, 00pa30BaHHBIX METAUIAMU C Pa3IMYHBIMU
AJIEKTPOJIHBIMU MMOTEHIHATIAMH.

BaHaHl/lﬂ JJIA CaMOCTOSITEJIbHOM paﬁoTbl CTYACHTOB

Bomnpocskl 1J11 caMOCTOATEIbHOI0 H3y4YeHUs (3a1aHusl)

Bcero
Yacos

YuebHo-
MeTOoAuYecKoe
odecmeueHue

1

3

Jlekuusi 1. CoBpeMeHHbIe ACNIEKThI PA3BUTHS XUMHHU.
OcHOBHbIE MIOHATHS M 32AKOHbI XUMHUH..

OCHOBHBIE 3aKOHBI XMMHHU: COXPAHEHHS MacChl M SHEPIUH, MOCTOSH-
CTBa COCTaBa, NMPOCTHIX OOBEMHBIX OTHOIICHUS, ABOTraJpo, SIKBUBAJICH-
ToB. [loHATHE XMMHUYECKON pEaKIMH, CTEXHOMETPHUUECKUN KO3 hHUIIH-
€HT, MHJIEKC, UCXOHbIC BEIIECTBA M TPOJYKTHI PEaKIIUU

1-6

Jleknus 2. Ctpoenue atoma Ilepuoaunyeckasi cucrema 3/ieMEHTOB B
cBeTe TEOPHHU CTPOEHUsS aTOMAa. XMMH4YECKas CBA3b U CTPOEHHE MO-
JIeKY.JI

[IpaBuna KiiedkoBCKOro. ONEKTpOHHBIE KOH(QUTYpallMM aTOMOB H
HOHOB.

[Tepuonnueckuit 3axkon .M. Menneneera.CTpykTypa MepuoaNMYECKOM
CHUCTEMBI AJIEMEHTOB: MIEPUOIbI, TPYIIIHI.

1-6

Jleknus 3. Xumuyeckasi CBsi3b U CTPOEHHE MOJIEKYJT

KoBanentHas cBs3b. MoHHast CBS3b. I[OHOpHO'aKI_IeHTOpHHaH CBA3b.
BOI[OpOI[HaH CBsA3b. MeTajindeckas CBs3b.

Jleknus 4. OCHOBbI XUMHY€ECKOIH TEPMOAUHAMUKH

TennoBoil 3¢ ekt XuMHUUECKOW peakluu: 3K30- M SHAOTEPMHUYECKUE
peakuuu. 3akoH ['ecca. DHTponus cuctemMbl. TepMOXUMHUYECKHE ypaB-
HEHMsI TpOLECCOB. ODHTalmbNMs oOpa3oBaHus. OHeprus [ubb6ca u
HaIlpaBJIECHHOCTh XUMHUYECKUX PEAKLIUNA. Y CIOBHS CaMOIIPOU3BOIBHOTO
IIPOTEKAHNS XMMUUYECKHUX PEAKIINM.

Jlexnus S. Xumuyeckas paBHOBeCHEe U KHHETHKA

CKopocTh peakiuy, KUHETUYECKOE YPaBHEHUE PEaKIMH, 3aBUCUMOCTh
CKOpOCTH OT KoHLeHTpauuu. Ilopsaok peakiuu. CKOpOCTH peakuuit
JUISL pa3HBIX MOPSAKOB. KMHETHYECKOE yCIIOBHE XMMUYECKOTO PaBHOBE-
cusi. BausiHue temmnepaTypbl Ha CKOPOCTh XMMHUECKHUX peakuuil (mpa-
Buso Baut-I'opda, ypaBuenue Appennyca). Dueprust aktuBanuu. Ka-
TaIU3aTopPHI.

Jlekuus 6. PacTBOpbI. DJIeKTPOTUTHYECKAS TUCCOIUALHSA
Koncranta nucconmanuu. MoHHBIE ypaBHeHUs. Tabmuiia pacTBOPUMO-
ctu. Cmemenue paBHoBecusi. Monnoe npoussenenue Boasl, pH. Muau-
KaTopbl

1-6

Jlekums 7. DiieKTpoXuMHnYecKkue Npouecchl.
ONeKTPOABMKYILAs CHJIA 3JIEMEHTA. DIEKTPOJIN3 paciuiaBoB. PacTBopu-

1-6




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

Jlekumusa 8. Xumuueckasi H 3JIEKTPOXMMHYECKAs KOPPO3HSl MeTaJI- 9 1-6
JIOB
3aluTHBIE TOKPBITUSA: METAINIMYECKUE U HEMETAJUINYECKUE. OJIEKTPO-
XMMHYECKas 3alluTa: MPOTEKTOpHas U KartojaHas. MHrubutopsl koppo-
3UH

PacueTHo-rpaduueckasi padora y4yeOHbIM IJIAHOM He NMPeAYCMOTPEHA.
KypcoBasi paGoTa yueOHBIM IJIAHOM He MPeyCMOTpPeHa.

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH
HpI/I pcajin3ainn y‘I66HOl"O MaTepHrajia Kypca HCHOJIB3YIOTCI PA3JIMYHbIC O6pa30BaTeJ'ILHI>Ie TCX-

HOJIOTHH, CIIOCOOCTBYIOIIME CO3JaHUI0 aTMoc(epbl CBOOOJHON M TBOPUECKON TUCKYCCHM KaK MEXIY
IpernojaBaTesieM U CTyIeHTaMU, TaK U B CTyIeHYecKoil rpymnme. L{enpio mpu 3ToM sBIsieTCs BEIpaboTKa y
CTYJCHTOB HAaBBIKOB M KOMIIETEHIIMM, MO3BOJSIOUIMX CAMOCTOATEIBHO BECTH HCCIIEIOBATEIbCKYIO U
Hay4HO-TIEJJarOTHYECKYI0 padoTy.

AyauTOpHBIE 3aHATUSA IPOBOJATCA B BHJIE JIEKIUI ¢ Hcnoap30BaHueM [IK U KOMIIBIOTEPHOrO IIpo-
eKTOpa; JTAOOPATOPHBIX 3aHATUH — B OCHAIIECHHOW MPUOOpaMH W peakTuBamMu jaboparopun (ayxa. 536).
CamocTosTenbHast paboTa CTyA€HTOB IIPOBOJUTCS O] PYKOBOACTBOM IMPENOIaBaTENs, C OKa3aHUEM KOH-
CYJIbTAIMI U MTOMOLIH MPHU MOJATOTOBKE U BBIIIOJHEHUU JIOMAIIHUX 3aJJaHUH

(I)OHI[ OIICHOYHLIX CPEIACTB

@DOHJ1 OLICHOYHBIX CPEJCTB 10 AUCLUIIIMHE 00ECIeUnBAET MPOBEPKY OCBOCHMSI IUIAHUPYEMBIX pe-
3yNbTaTOB O0y4YeHUs (KOMIIETEHINI U UX WHAMKATOPOB) MOCPEACTBOM MEPOMPUATUN TEKYIIET0, pyOekK-
HOTO ¥ TPOMEKYTOUHOTO KOHTPOJIS 110 AUCIUIUIMHE.

CBs3b MeXIy GOPMUPYEMBIMU KOMIETCHIIUAMU U (OpMaMU KOHTPOJISI UX OCBOCHUS MpeACTaBIe-
Ha B clleqyromiel Tabmure:

Haumenosanue
Ne | koutpomupye- | Koa m HamMeHOBaHME MHIMKATOPA TOCTHKEHUS HaumenoBanue
/1 | MBIX pa3zesioB KOMIIETEHIIUI OLICHOYHOTI'O CPEICTBA
(Tembr)
BxoaH0i KOHTPOJIb
3-YKE-1, Y-YKE-1, B-VKE-1 Bonpocel BXOIHOTO KOH-
1 | Bee Temsl 3-OI1K-3, V-OIIK-3 Tpons

ATTGCTaI_II/ISI pa3aciioB, TCKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTHU

2 3-VKE-1 , V-VKE-1, B-YKE-1 , Jlomaniaue 3a1aHne
3-OI1K-3, Y-OIIK-3 , B-OIIK-3 Ortuer o nabopaTopHOit
Bce Temsr 3-VKII-3 , V-YKII-3 ,B-YKII-3 pabote
TectupoBanue

KonTponbHas pabora

HpOMC)KYTO‘-IHaH aTTeCTanusa

3 | 3auer VKE-1, YKII-3, OIIK-3 Bomnpocsr k 3adery




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 JOMAIHUX 33JaHuil (MMCHhMEHHO M YCTHO), YCTHBIH OTYET MO JIaDopaTOpHOW padoTre, KOH-
TpoJIbHAsE paboTa (MUCHbMEHHO). AHHOTALMU JOMAIIIHETO 3a/aHusl, KOHTPOJIbHON paboThl M MIPUMEPHBI
nepeyeHb BOMPOCOB I OTUETA 10 J1abopaTOpHOM paboTe MPUBEACHBI HIDKE.

B kauecTBe OLIEHOUHOrO CpeACTBa ammecmayuu pasoena UCHoIb3yeTcs KOHTposb uroros (K1),
KOTOPBIH MpeACTaBIseT COO0H CyMMY pe3y/IbTaTOB OLIEHOYHBIX CPEJICTB TEKYIIETO KOHTPOJISL.
nsa npomesicymournotl ammecmayuu TPETyCMOTPEHbl TEOPETUUYECKUE BOMPOCHI, MPUBEICHHBIC

HUXKE.
Ilo uToram o0y4yeHnusi BbICTABJISIETCS 3ayem.
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 (HUIIMEHTHI B ypaBHEHUN XUMUYECKON PEaKIIH:
NaOH+H2S04=Na2S04+H20

6 | Beruncaure Mosekyasipayro maccy H2SO4

IIpumep nomaniHero 3aganus

Bapuant 3amanusa

Ne 1 1. OGBsicHuTe CyTh MOJIETH CTpoeHus aroMa Pesepdopa, ocBeTute ee HeJJOCTaTKU.
[IpuBenuTe pucyHOK

2. OnpenenuTte U NpeaCTaBbTe B TAOJIMYHOM BHJI€ KBAHTOBBIC , @ TAK)KE HATTUIIINTE
3JIEKTPOHHBIC (OPMYITBI aTOMA KPeMHHUsS Si ¥ IBYX 3JIEMEHTOB, CIICIYIOIIHMX 3a aTo-
MOM KpPEMHHS Yepe3 JBa U YETHIPE MOPSAIKOBBIX HOMEpPA COOTBETCTBEHHO

3. Uemy paBHBI CHMHOBBIE YHCIIA AJIEKTPOHOB HA MOCIIEAHEM YHEPTeTHUECKOM YPOBHE
aToMa KpemHus. Uto 310 o3HauaeT?

Ne 2 1. OObsicHuTE CyTh MOJIeNH cTpoeHust aroma Tomcona. IlpuBeaure pucyHnok

2. Onpenenurte U NpeACTaBbTEe B TAOJIMYHOM BHJI€ KBAHTOBBIC ,  TAK)KE HATUIIINTE
aneKkTpoHHbIe hopmyibl atoMa pochopa P u AByX meMeHTOB, CIEAYIONINX 32 aTOMOM
(docdopa uepes ABa U YETHIPE MOPSIKOBBIX HOMEPA COOTBETCTBEHHO

3. YUemy paBHbBI MarHUTHBIEC YUCIIA SJIEKTPOHOB HA MOCIEAHEM YHEPTETUYECKOM
ypoBHE aToMa KpeMHHsl. UTo 310 03HauaeT?




IIpumepHbIe BApHAHTHI KOHTPOJIbHOM Pad0ThI
Howmep BapranTa COOTBETCTBYET JIBYM MOCIEIHUM IU(paM B 3a4€THOMN KHIIKKE.

Howmep Bapuan- | Homepa 3agaHuii, 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 nepuognueckoro 3akona J[.M. MenneneeBa. 3nauenue
MEePUONYECKOr0 3aKOHA.

2 Kakue BUJIbI XUMUYECKUX CBsi3ei Bbl 3HaeTe? OAMHAKOBBIN JIU BUJ CBSI3U B CICIYIOIIMX MOJIE-
kynax: HCI, C12, NaCl? Yrto na3biBaeTcst sHeprue cBs3u? Kakyro pa3MepHOCTh UMEET dHEPTrusi CBS3U?
Urto Ha3bIBaeTCS JJIMHOU CBA3U?

3. O6pa3oBaHKe CEpOBOAOPO/IA U3 IIPOCTHIX BEIICCTB IPOTEKAET Mo ypaBHeHuto: H2 (r) + Spomb
=H2S(r); H°x.p.=— 20,15 x/Ixx. Ucxoas u3 3Hauenuit S0298, COOTBETCTBYIONINX BEIIECTB MPEACINUTE
ASO 298 u AGO 298 s 3TOM peakuuu.

4. Peaknus uzet no ypaBuenuto A(r) + 2B(r) = C(r). I[lpu ycTtaHoBiIeHUH paBHOBECHS KOHIICH-
Tpaluy y4acTBYIOIIMX B peakuuu BemecTB paBHbl: Ca=0,06 monw/n, Cg= 0,12 mons/n, Cc = 0,0216
MOJIb/JI. BBIUUCIINTE KOHCTAHTY PAaBHOBECHS M HCXOJIHBIC KOHIICHTPAIIUHU BemecTB A u B.

5. TemnepaTypa KureHus BOAHOro pactBopa caxapo3sl  C1oH22011  paBha 101.,4 oc, Kpuocko-
nudeckas KoHcTanTa Bojsl 1,86 °C. Berumcinre TeMIepaTypy KpUCTaJUIM3aluu PacTBOpa.

6. CocTaBbTe MOJEKYJSPHbIE U HOHHO-MOJEKYJSPHbIC YpaBHEHHUS PeaKIMil B3aMMOJCHCTBUS B
pactBopax Mexay Na2CO3 u Ba(OH)2.

7. OKUCTUTENHFHO-BOCCTAHOBUTEIILHBIC PEAKIIUU MPOTEKAIOT 10 cxeMaM. COCTaBbTE AJIEKTPOHHBIE
YpaBHCHHS W Ha OCHOBAHHMH UX PAacCTaBbTe KOAIPPUIIMEHTH B YPAaBHCHHIX peakiuid. g Kaxaon peak-
MU YKQKUTE, KAKOe BEIIECTBO SIBISIETCS OKUCIHUTEIEM, KAKOE — BOCCTAHOBUTENEM; KAaKOE BEIECTBO
OKHCJISIETCS, KAKO€ — BOCCTAHABIMBACTCS:

a) KBr + KBrO3 + H2S04 = Br2 + K2504 + H20

6) KCIO3 + H202 = KCI + 02 + H20

8. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU MPOTEKAIOT MO cxeMaM. COoCTaBbTe 3JEKTPOHHBIE
YpaBHCHHS W Ha OCHOBAHHMH WX PaccTaBbTe KOA(P(UIIMEHTHI B ypaBHEHUSAX peakiuil. s Kakaon peak-
MU YKAXKUTE, KAKOE BEIIECTBO SABJISIETCS] OKHCIUTENEM, KAKOE — BOCCTAHOBHUTENIEM; KaKO€ BEILECTBO
OKHCJISIETCs, KAKO€ — BOCCTAHABIMBACTCS:

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

9. MapraHnuesblil 31€KTPOJl B pacTBOPE €ro Colu uMeeT noreHuuan - 1,23 B. Beruncinure koH-
LEHTpaLKI0 HOHOB Mn2+ (B MOJIB/T).

10. DOnekrponus pacteopa Na2SO4 nposBoaunu npu cuwie Toka 4 A B teuenue 2 4. CoctaBbTe
AJICKTPOHHBIC YPaBHEHUS IPOIIECCOB, MPOUCXOAIINX Ha deKTpoaax. Kakas Macca BoJIbI IpH 3TOM pas-
JIOKUJIAach U YeMY paBeH 00beM Ta30B (H.y.), BEIICTUBIINXCS HA KaToJe U aHoAe?

IIpumepHbIe BONPOCHI K 0TYETY MO0 JadopaTopHoii padoTe:

Pacckaxxute cymHocTh 3kcniepuMenTa Ne 1 B jabopatopHoii pabore «IeKTpOIn3»

ITpuBenute BbIBOA 1o 3kcniepuMeHTy Ne 1 B 1aGopatopHoii pabore «DIEKTPOIn3»

JlaiiTe onpe/iesieHNe MOHATHIO AJIEKTPOJTH3a

Al WIN| -

Kakue BUJBI SJICKTPOAOB UCIOJIB3YHOTCA B OKCIICPUMCHTC

Cnncok TeopeTH4ecKHX BOMPOCOB K 3a4eTy

1 ITonsTue Marepuu. Bemectso, noie.

2 [TonsiTHe aTomMa, MOJIEKYJIbl. XMMHAYECKHM 3JIEMEHT




3 ITonsTne maccel. AToMHast CAUHUIIA MacCCHhI. OTHOCHUTENLHAsA aTOMHAas U MOJICKYJIsSIpHAas Macca.

4 [Tocrossunast ABorazipo. 3akoH ABorajipo. MoJsipHas macca

5 Annorponus. [Ipumepsl

6 [TonsiTne xumudceckoi peakiuu. Kinaccudukanuys peakimid.

7 ITousrue AACPHOI0 MaCcCOBOIr'o 4ucia. HYKJ'II/II[BI, BHUbI

8 IIpOoTOHHO-HENTPOHHAS TEOPHs CTPOEHUS aToMa

9 Mogenb crpoenust atoma Tomcona

10 | IlonsTHE TEpMOIMHAMUKU, TEPMOJAMHAMUYECKON cUCTEMBI, TapaMeTpoB. Knaccudukanus cuctem.

11 | I1epBblif 3aKOH TEPMOAMHAMUKU. BHYTpeHH:s sHEprusi, paboTa M SHTAJIBIIHS CUCTEM.

12 | TemnoBoit 3 hekT XUMUYECKON peaKkIuu: IK30- U SHI0TepMHUUECKHEe peakiuu. 3akoH ['ecca.

13 | Xumuueckoe paBHOBecHe cucTeMbl. OOpaTuMble U HeoOpaTuMble peakinu. KoHcTanTa paBHOBecHs

14 | Cmemenne xuMuueckoro paBHoBecus u npunnui Jle [latensbe.

15 | CxopocTh peakuuu, KHHETHYEeCKOe YpaBHEHUE PEaKIliy, 3aBUCUMOCTh CKOPOCTH OT KOHIICHTPAIUH.
[Topsiiok peakiuu.

16 ITonsTue QJICKTPOJIUTOB U HECIJICKTPOJIIUTOB. HNonn1 — KaTUOHBbI, aHUOHBI.

17 3J’I€KTpOJII/ITI/ILI€CKa$I JUcCconranus. MexaHu3M Aucconanvu — ruparanus, CoJibBaTalusA.

18 | Crenenp qucconualuy — CHIbHBIC, CIIA0bIe, CPETHHUE IICKTPOJIATHI.

19 | OxucnuTenbHO-BOCCTAaHOBUTENBHBIE peakuuu. CTereHb OKUCICHUSI.

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

21 | DnexTponu3 pacTBOpoB. 3akoHbl Dapases.

21 | Koppo3sus metaiuioB. Knaccuukanus KOppO3UOHHBIX IPOLIECCOB. .

22 | Xumuueckas Koppo3usi. DIEKTPOXUMHUUECKasi KOppO3usl.

23 | 3ammTa METaUIOB OT KOPPO3UH. .3aIUTHBIC TIOKPBITHS: DIIEKTPOXUMUYECKas 3aIlluTa

ITo utoram O6y‘ICHHH BBICTABJIACTCA 3auem.

IIkaabl oeHKH 00pa30BaATEJIbHBIX J10CTHKEHUM

[IIxama oreHKN BXOJHOTO KOHTPOJIS, OTYETA 110 JJTabopaTOpHOH padoTe:
- 3aUTEHO - 33J[aHKE BBITIOJHEHO BEPHO, CAAHO B YCTAHOBJICHHBIE CPOKH
- HE 3aYTEHO- 3a/laHH€ HE BBINOJHEHO, BBHIMOJIHEHO C OLIMOKaMH, KOTOpbIe TpeOyeTcsl MCIPAaBUTh, WIH
C/IaHO TIOCJIe YCTAaHOBIEHHOTO CPOKa




HIkana oneHKH TecTa, JOMAILIHEr0 3aJaHUS, KOHTPOJIbHOH PadoThHI (OLEHUBAETCHA B MPO-
eHTAax):
IMpoueHTsI

TpeOoBaHMs K 3HAHUAM

100-85 OTBeThl Ha IOCTABJIEHHBIE BOIIPOCHI IIOJIHBIE, YETKUE U pa3BepHYyThIE. Pemenus 3amnay
JIOTMYHBI, JOKa3aTeNbHbl U JAEMOHCTPUPYIOT aHAIUTHUECKUE M TBOPUECKUE CIIOCOO-
HOCTH CTYJCHTA.

84-70 I[aI-OTCH IIOJIHBIC OTBETHI Ha IIOCTABJICHHBIC BOIIPOCHI. IlokazaHo YMCHUE BBIACIATH
IMPUIUHHO-CJICACTBCHHBLIC CBA3U. HpI/I peIICHUN 3aJa4 OOMMYHICHbBI HEC3HAYUTCIIbHBIC
OH_II/I6KI/I, HCITPABJICHHBIC C IOMOIIBIO «HABOJAIINX) BOIIPOCOB IIPCIIOAABATCIIA.

69-60 OTBeThI Ha BOIPOCHI U PELICHUs [TOCTABICHHBIX 33]ay HEI0CTaTOYHO NOJHbIE. Jloru-
Ka U IOCJIE0BATEIbHOCTh B PELIEHUM 3ajad MUMEIOT HapyuieHus. B oTBeTax oTCcyT-
CTBYIOT BBIBOJIBI.

OneHku TecTa, JOMAIIHEro 3aJlaHusl, KOHTPOJIIbHON paboThl (B 0ayuiax) BBICUUTHIBAIOTCS IIYTEM
IIPOU3BEICHUS MPEIBAPUTEIBHO BBIIEJICHHOIO KOJUYECTBa OayuloB (B mpejenax paszenia) U BETMUYHHbI
BBICTABJIEHHOT'O MPOLIEHTA.

IlIxana omeHUBaHNA 3a4eTa M0 JUCHUILINHE « XHMHUSD):

banisl Ouenka (0as
(utoroBoit 3a OTBeT Ha
. . TpeGoBanus kK 3HAaHUSM
PEUTUHIOBOM 3ayere)
OLIEHKH)

— OueHka «3a4T€HO» €CAM OH HUMEeT 3HaHHUA OCHOBHOI'O
Marepuaia, €cid OH MPOYHO YCBOWJI MPOrPaMMHBIM MaTepHal,
MIOCJICZI0OBATENIBHO, YETKO M JIOTMYECKH CTPOMHO €ro M3jaraeTr ero
«3aumeHo» | Ha 3a4yeTe, BIIAJCET HEOOXOJMMBIMH HABBIKAMU M TMPHEMaMH HX
50-30 6annoé | BHINOIHEHHUS, YMEET TECHO YBSA3bIBATh TEOPHIO C MPAKTUKOM

— Y4eOHBIC JOCTH)KEHUSI B CEMECTPOBBIN NIEPUOJT U pe3yIbTaTaMu
pPYOEKHOTO KOHTPOJSI JIEMOHCTPUPYIOT JIOCTaTOYHYIO CTEIEHb
OBJIa/ICHUS IPOTPAMMHBIM MaTE€PHUAJIOM.

100-60

— OreHka «HE 3a4TEHO» BBICTABISIETCS CTYICHTY, KOTOPBIA HE
3HAeT 3HAYUTEIILHON YacTH MPOrpaMMHOTO MaTepuaia, JOIyCKaeT
cylecTBeHHbIe omuoOku. Kak mpaBuio, OIEHKa «HE 3auTEHO»
«He 3aumeHo» | CTABUTCSI CTYACHTAM, KOTOPBIE HE MOTYT MPOJOJDKHTH OOydeHHe
29-0 b6annos | 6€3 NTOMOIHUTENBHBIX 3aHATUN IO COOTBETCTBYIOIIEH JUCIUILTHHE.
— VueOHBIC TOCTIKEHUS B CEMECTPOBBIN MEPUOJT U PE3yIbTaTaMU
pPyOSKHOTO KOHTPOJS JEMOHCTPHUPOBAIM HE BBICOKYIO CTEIICHb
OBJIAJICHUS MPOTPAMMHBIM MaTepUaIoM MO MUHUMAJIbHOU TJIaHKE.

60-0

YueOHO-MeTOAUYEeCKOe U MHPOPMALIMOHHOE ol0ecrieyeHUe Y4eOHOW JUCUUIIIN-
HbI

OcHoBHas nuTeparypa:
1. Munaesckas JI.B. OGmas xumus. /i1 MHXKEHEPHO-TEXHUUECKUX HalpaBJIeHUI MOJTOTOBKH U
cnienuanbHocTell: yuebnoe mocobue / JI. B. Munaesckas, H. A. Illeronuxuna. — Cankr-IleTepOypr:
Jlans, 2020. — 168 c. Pexxum noctymna: https://e.lanbook.com/reader/book/126907/#2


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

2. Eropos B.B. O6mas xumus: ydeonuk mins BY3os / B.B. Eropos. — 2-¢ u3n. — Cankr-
[MerepOypr: Jlanp, 2021. — 192 c. Pexxum nocryna: https://e.lanbook.com/book/153684

3. VYpsoaukoBa M.H. Xumus B 3a7a4ax u ynpaxHeHUSX [DIEKTPOHHBIN pecypc]|: y4. mocobue: B
2-x 4. — Y. 1 O6mas u nHeopranmueckas xumus / M.H. YpsnuukoBa, A.A. YpsaHukoB. - TamOOB:

®I'bOY BO «Tamb. roc. yu-tr um. [.P. J[lepxaBuna», 2019. — 108 c. Pexum pocryna:
https://e.lanbook.com/reader/book/156864/#4

JonotHUTEILHAS JTUTEPaTypa
4. AnekcannpoBa J.A. Heopranuueckas xumus. TeopeTU4ecKkre OCHOBBI M JTa00OpaTOPHBINA TpaK-

TuKyM: ydeOHuK / D.A. Anekcannposa. — Cankr-IlerepOypr: Jlanp, 2019. — 396 c. Pexxum nocryma:
https://e.lanbook.com/book/116356
5. bynanor B.B., Jlomoa T.H., Peiokun B.B. Xumuueckas kuHeTuka: y4. nocooue / B.B byna-

voB, T.H. JlomoBa, B.B. Priokun. — CII6: Jlaws, 2014. — 288 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/42196

6. bmunos JI.LH. CoopHuUK 33124 ¥ ynpakHEHHH 110 o01ieit xumuun: yuyeonoe nocodue / JI.H. bau-

HoB, W.JI. Ileppunora, T.B. CokomnoBa. — Cankrt-IlerepOypr: Jlanp, 2016. — 188 ¢. — Pexxum mocrymna:
https://e.lanbook.com/reader/book/75504/#40

7. Cununeina U.H., TapanoBa C.A. MeTtonuueckue ykazanus K jabopatopHoit padbore «OKuciu-
TEJIbHO-BOCCTAHOBUTENbHBIE peakuuny». — banakoso: BUTU HUAY MU®U, 2021. - 16 c.

8. CununeiHa W.H., TapanoBa C.A. MeTtoguveckue ykazaHus K j1abopaTopHOil pabore «Iiek-
Tposu3». - banakoso: BUTU HUAY MUDU, 2021. - 16 c.

IIporpammHuoe ob6ecneuenue u UHTepHeT-pecypcen:
- POIIECC peau3ai 00pa3oBaTeIbLHON MPOrPAMMBI MO TUCIUIUIMHE «XUMUS» B COOTBETCTBUU C
TpeOoBaHUSAMU 00ecrieueH He0OXOJUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO MPOTrPaAaMMHOI0 00eCTieUeHHUS;
- TIepeYCHb PECYPCOB HHQPOPMAIIMOHHO-TEICKOMMYHUKAIMOHHOW cetn «MHTepHEeT» HeoOXoau-
MBIX U1l OCBOCHMS TUCLIUIUIMHBIL:

1. DnexkTpoHHBIE pecypchl MO XHUMHH [DJeKTpoHHBIA pecypc] — Pexum pocryna:
https://Ibz.ru/metodist/iumk/chemistry/e-r.php
2. XuMuyeckue Hayku U oOpa3oBanue [OnekTpoHHBIH pecypc] — Pexum mocryna:

https://xumuk.ru/bse/3011.html

MarepuajbHO-TEXHHYECKOE o0ecnedyeHue y4eOHOM AMCUUIIIMHBI
Yuebnas aynuropus (ayi. 536)

Habop xuMH4YecKHX peakTHBOB U MOCYbI

Bempsmurens 3582 aiist 1abopatopHoi paboTh

[HIka¢ BeITsSKHOM ¢ BcTpoeHHbIM BenTmiistopom BEHTC 150 BKO
Yuebnas aymuropus (aya. 535)

ObopynoBanue:

Komruiext MynbTuMeuitHOro 060pyoBaHus (IIPOEKTOp, 3KpaH, kommnbioTep, MBI, konoHkn)

Monwutop Lenovo,

IIpoextop BENG,

Okpan Lumien,

Kononku Genius

[Mpoueccop — AMDAthlon (tm) X4840 Quad Core Processer 3.10 GHz

OmneparuBHas namsTh - 4Gb

JlutieH3nOHHOE M CBOOOIHOE MPOTPAMMHOE OOecredeHue o0IIero u MpopeCcCHOHAIBHOTO Ha3HAude-
HUSI.


https://e.lanbook.com/book/153684
https://e.lanbook.com/reader/book/156864/#4
https://e.lanbook.com/book/116356
https://e.lanbook.com/book/42196
https://e.lanbook.com/reader/book/75504/#40
https://lbz.ru/metodist/iumk/chemistry/e-r.php
https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2
https://xumuk.ru/bse/3011.html

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUY J1JISl CTY/IEHTOB

1. Yka3aHus 1J1s1 NpOCIyIINBAHMSA JeKIHU I

Hepe):[ HavaJoM 3aHATHI BHUMATEIILHO 03HAKOMHUTLCS C y‘IC6HBIM IJIaHOM IIPOBCACHU A JIGKI_[I/II;'I u
CIIMCKOM PEKOMEH/I0BAaHHOU JIUTEPATYPHI.

Hepe):[ IIOCCIICHUECM O‘IGpCI[HOfI JICKIIMH OCBCXKUTDH B ITaMsATH OCHOBHBIC KOHIICIIITUHU HpOfIZ[GHHOI‘O
panee marepuaina. [lonroToBuThs npu He0OXOAUMMOCTH BOIIPOCHI IIpernogaBaTento. He Hano onacatbces, 4To
BOIPOCHI MOT'YT OBITh IPOCTBIMHU.

Ha nexkuun ocHOBHOE BHUMaHME CJEIyeT yIenaTh He (opMyaaM U MaTeMaTHYECKUM BBIKJIAJKaM,
a COJIep’KaHUIO U3Y4aeMbIX BOIIPOCOB, ONPENEIEHUSAM U IOCTAaHOBKAM 3ajiau.

B nporecce n3ydeHus JEKIMOHHOTO Kypca HEOOXOIMMO MO0 BO3MOXKHOCTH 4aCTO BO3BPAILIATHCS K
OCHOBHBIM IOHATUAM W METOJaM PCIICHUA 3a4a4d (3[[€CB BO3MOXCH BBI60pO‘IHbII>'I KOHTPOJIb 3HAHUH CTy-
JICHTOB).

KenateapbHO MCHOIB30BAaTh KOHCICKTHI JIGKLII/If/’I, B KOTOPBIX HUCIIOJIB3YCTCA NpHUHATad IMpPCrogaBa-
TeJeM cucTeMa 0003HaYeHUH.

s Oonee moxpoOHOro M3ydeHHUs Kypca ciieayeT padoTaTh ¢ peKOMEHJOBAHHBIMU JIUTEpaTyp-
HBIMU MCTOUYHUKAMH U BHOBb MOSIBJIIOLIMMUCS UCTOUHUKAMHU.

2. YKa3aHus 1Jis1 BbINIOJIHEHHSI JIA0OPATOPHBIX padoT

CobmoiaTh TpeOOBaHMS TEXHUKU 0€30IaCHOCTH, JJISl YETO IMPOCIIyIIaTh HEOOXOAUMBbIE pa3bsiCHE-
HUS O IPABUJILHOCTHU MOBEJECHUS B TAOOPATOPUH.

[lepen BbImoONHEHUEM J1a0OPATOPHON PabOTHI MPOBECTH CAMOCTOSTENIHHO TMOATOTOBKY K pabote
HU3Y4YUB OCHOBHBLIC TCOPCTUYCCKHC ITOJIOKCHHA, 3HAHUC KOTOPBIX HCO6XOIH/IMO JJIs1 OCMBICIICHHOI'O BBbI-
MIOJTHEHUS PaOOTHI.

B nporecce BeinosiHeHMs pabOTHI ClIeyeT MOCTOSIHHO O0IAThCs ¢ IpenoiaBaTesieM, He IOIycKas
110 BO3MOKHOCTH HENPAaBUJIbHbBIX ACHCTBUI.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0AUMO 3a(pUKCUPOBATH B MMCbMEHHOM BH/IE.

[Tpu cmade 3auera Mo paboOTe MOATOTOBUTH OTYET O MPOJEIaHHON padoTe, Iie JOIDKHBI OBITh OT-
PaXEHbI OCHOBHBIC PE3YJIbTATbl U BHIBO/IbI.

3.Yka3aHus Aj1s BbINOJHEHHUS CAMOCTOATEIbHOI padoThI

[TonyunTts y mpenogaBarens 3aJaHue U CIUCOK PEKOMEHIOBAHHOW JIMTEPATYyphl. M3yueHune Teo-
PETHUYCCKUX BOMNPOCOB CICAYCT IMPOBOAUTH MO BO3MOXHOCTHU CAMOCTOATCIBHO, HO IIPU 3aTPYAHCHHAX
o0pamiarecs K NpenojaBaresio.

[ToaroToBUTH MUCEMEHHBIM OTUET O MPOJIEIAHHOMN padoTe.

IIpu BbIMONHEHUN (POHTANBHBIX 33JaHUN MO YCMOTPEHHIO MpernojaBarens padoTa MOXKeT ObITh
OlLleHeHa 0e3 MUChMEHHOT0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHbBIE BOMPOCHI, IPU YCIOBUU aKTHB-
HOM caMOCTOSATENbHON PabOTHI.

HOI[FOTOBI/ITI) OTBCThHI HA KOHTPOJIbHBIC BOITPOCHI.

MeToan4yeckue peKOMeHIANUM IJIsl NpenoaaBaresen
1. Yka3zanus 1Jis1 NpoBeAeHus JIeKIMii

Ha nepBoii BBOHOM JIEKIIUU CeNaTh 001U 0030p cofepxkaHus Kypca U OTMETUTh HOBBIE METO/IbI
Y TIOJIXOJIBI K PELISHHIO 3a/a4, pacCMaTpPUBAeMbIX B Kypce, TOBECTH JI0 CTYACHTOB TpeOoBaHMs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipu mOoArOTOBKE K JIEKIIMOHHBIM 3aHATUSM HEOOXOAUMO MPOIyMaTh IJIaH €ro MPOBEIeHUs, Coep-
YKaHWE BCTYIUTEIHHON, OCHOBHOM M 3aKTFOYUTEIILHON YaCTH JIEKIIMH, O3HAKOMUTHCS C HOBUHKAMH y4ueo0-
HOW M METOJMYECKOU JINTEPATYPhl, MyOJUKAITUAMA TEPHOTUIECKON MeYaTH MO TeMe JICKIIMOHHOTO 3aH -



THsL. Y TOYHUTBH IJIAH NPOBEACHUS CEMUHAPCKOTO 3aHATHUSA 110 TeMe Jekiuu. [lepen nznoxxennem Tekyuie-
ro JIEKHMOHHOTO MaTepHajga HallOMHUTb 00 OCHOBHBIX UTOTaX, JTOCTUTHYTHIX HA MPEABLAYIIUX JEKIHAX.
C 5T0i1 1enpIo 3a1aTh HECKOJIBKO BOIPOCOB ayJUTOPUU M OCYILECTBUTH BHIOOPOUYHBIN KOHTPOJIb 3HAHUS
CTYJCHTOB.

B xozxe nexkunoHHOro 3aHATHS IPENoAaBaTeib AOJKEH Ha3BaTh TEMY, YUEOHBIE BONPOCHI, O3HA-
KOMHTb CTYJIEHTOB C IIEPEUHEM OCHOBHOW W JOTOJIHUTENIBHON JINTEPATYphl IO TEME 3aHATUA. PackpriBas
coJiep>kaHue y4eOHBIX BOIIPOCOB, aKLIEHTUPOBATh BHUMAHKUE CTYJCHTOB Ha OCHOBHBIX KaTErOpHUsIX, sBIIE-
HUSX U Tpoleccax, 0COOCHHOCTIX UX MPOTEKaHus. PacKpbiBaTh CYIIHOCTb M COJIEp)KaHHE Pa3IUYHBIX
TOYEK 3PEHHUS U HAYYHBIX MOAXO0/I0B K O0BSICHEHUIO TeX WJIM UHBIX SIBJICHHUM U MPOIIECCOB.

Crnenyer apryMeHTHpOBaHO OOOCHOBaTh COOCTBEHHYIO IMO3UIMIO IO CIIOPHBIM TEOPETHUECKUM
Bonpocam. [IpuBoauTts npumepsl. 3agaBaTh 0 X0y U3JI0KEHUS JIEKIIMOHHOTO MaTepralla pUTOpUUECKUE
BOMPOCHI ¥ CAMOMY JIaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AI[MH MBICIUTEIBHOMN 1S TETbHOCTH
CTYJEHTOB, IOBBIIIEHUIO UX BHUMaHUS U MHTEpeca K MaTepuaiy JIEKIUH, ee cojaepkaHuto. [Ipenonasa-
TeNb JIOJDKEH PYKOBOAUTH PabOTOM CTYAEHTOB MO KOHCHEKTUPOBAHHUIO JIEKIIMOHHOIO Marepuaia, moj-
YepKUBaTh HEOOXOJUMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN HM3ydaeMOl TeMbI, 0000
BBIJIETISIS, KaTerOpHAlIbHBIN anmnapat. B 3akirounTenbHONW 4acTH JEKIUH HEOOXOAUMO C(HOpMYIHpPOBAThH
oO11re BBIBOJBI IO T€ME, PACKPBIBAIOIINE COJIEP)KaHUE BCEX BOIMPOCOB, MOCTABICHHBIX B JIeKIHHU. O0b-
SIBUThH IJIaH OYEPETHOI0 MPAKTUYECKOTO 3aHsTHs, JaTh KpaTKUE PEKOMEHJAlMK M0 MOATOTOBKE CTYIEH-
TOB K ceMuHapy. OnpenennTs MECTO U BpEMSI KOHCYJIbTALUU CTY/AEHTaM, MOKEJIaBIIMM BBICTYIHUTh Ha
CeMHHape C JI0KJIa1aMu U pedepatamu.

Ha mocnenneii nexnuu yaenuTs BpeMs Uis 0030pa HanOoJiee BaKHBIX MOJIOXKEHHH, PAaCCMOTPEH-
HBIX B Kypce.

2. Yka3aHus JJisl IPOBe/eHNsI J1a00PaTOPHBIX 3aHATHM.

CobmoiaTh TpeOOBaHUS TEXHUKH 0€30MacCHOCTH M MPOBOJUTH HEOOXOIUMBIE Pa3bsICHEHHS O Mpa-
BUJILHOCTHU TIOBE/ICHUS B J1a0OpaTOPHUHU.

[lepen BbIMOTHEHHEM JTAOOPATOPHON PabOTHI MPOBEPUTH CTENEHb TOTOBHOCTH CTYACHTOB, HAIOM-
HUTbh U 00CYIUTh OCHOBHBIE TEOPETHUYECKHE MOJIOKEHHUS, 3HAHUE KOTOPBIX HEOOXOIUMO ISl OCMBICIIEH-
HOTO BBITIOJIHEHUSI padoT.

B mpouecce BbinosHEHUsT pabOTHI cleAyeT MOCTOSIHHO OOIIAThCs CO CTYJIEHTaMH, HE J0IycKasl 1o
BO3MOHOCTH UX HEMPABWIbHBIX ICHCTBUML.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3YJbTAThl SKCIEPUMEHTOB ObUIM 3a(MKCHPOBAHBI CTYJEHTAMH B
IIMCBMEHHOM BHJIE.

ITpu npueme 3auera 1o pabore TpeOOBATH OTUET O MPOAETAHHOM paboTe, Tie AOKHBI OBITh OTpa-
’KEHBI OCHOBHBIE PE3YJIbTAThl U BBIBOJIBL.

3.Yka3aHus 10 KOHTPOJIIO CAMOCTOSITeIbHOI PadoThl CTYIEHTOB

[To ycMmoTpeHuto mpenogaBaressi 3a/laHie Ha CaMOCTOSITENIbHYIO paboTy MOXET ObITh MHIUBUIY-
QJIbHBIM WJIN (PPOHTAIBHBIM.

[Ipy ucnonp30BaHUM MHIUBUAYAIbHBIX 3aJaHUIl TpeOOBaThb OT CTYJEHTA MHUCbMEHHBIH OTYET O
pojieTIaHHo paboTe.

[Ipu npuMeHeHUHn (POHTANBHBIX 3aJaHUI BECTH KOJJIEKTHBHBIE OOCYXJIEHHs CO CTYIACHTaMH OC-
HOBHBIX TEOPETUYECKUX MTOJIOKEHUH.

C 1enplo KOHTPOJIS KauecTBa BBIOJHEHUS CaMOCTOSTEIbHON paboThl TpeOOBATh WHAWBUIYANlb-
HbI€ OTYETHI (JOMYCTUMO BMECTO NMUCbMEHHOTO OTYETa MPUMEHSITh UHIWBUIYyaIbHble KOHTPOJIbHBIE BO-
IIPOCHI).



[Iporpamma cocrtapiieHa B cootBeTcTBUM ¢ TpeboBanusiMu OC HUAY MUDU u yueOHbpIM mIIaHOM
OCHOBHOU 00pa3oBaTeiIbHON MporpaMMbl No HampasieHuto moAroToBku 13.03.01 Temmosuepretuka u
TEIUIOTEXHHKA.

PaGouyro mporpammy coctaBmi Ao1eHT 3epHbIkuHA A. A. / ['epacumoBa B.M.

Penenzent: nouent 3yoosa H.I'.

[Iporpamma ono6pena Ha 3aceqanun YMKH 13.03.01 TenosHepreTrka U TEMIOTEXHUKA.

[Ipencenarens yaeOHO-MeTOAMUECKOM Komuccuu PazyBaes A.B.



