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Lleab ocBoeHUs AN CUUIIIMHBI

OCHOBHOH 11€JIbI0 MIPENOJIaBAHUS JUCHUIUIMHBI «XUMUS» SIBISETCS PACHIMPEHHE HUMEIOIINXCSA
MPE/ICTAaBJICHUI U MOMOIIb B MPHOOPETEHUH HOBBIX 3HAHUHM B 00JaCTU XUMHH, KOTOpPbIE MO3BOJIAT Oy-
OyIuM TpoQecCHOHANIaM PeIllaTh 3aJa4d WHHOBAIIMOHHOTO PAa3BUTHUS SKOHOMHKH, BKJIIOYas CO3IaHHE
HOBBIX TE€XHOJIOTH, 00ecrIeYrBaIONINX MMOBBIIIEHUE TPOU3BOIUTEIBHOCTH TPYyIa, SHEPTO- U pecypcoche-

peKEeHUE, OXpaHy OKPYKAIOIICH CpPeIbl.

Mecto aucunmimmnsl B ctpykrype OOII BO

N3yuenune kypca «XHMHUH» CBA3aHO C HEOOXOIUMOCTbIO 3HAHMH OCHOB MaTeMaTHKH, (U3MKH,
MH(POPMATHUKH, HIIMPOKOE MCIIOJIb30BAaHHE KOTOPHIX HE TOJIBKO JaéT BO3MOXKHOCTh HanOOJIee TOUHO BBIpa-
3UTh TEOPETUUECKUE 3aKOHOMEPHOCTH, HO U SIBJIAETCSI HEOOXOAMMbBIM HHCTPYMEHTOM UX YCTaHOBJICHHUS.

J1s1 OCBOCHMSI TUCIMITIIMHBI «XUMHsD» HEOOXOIMMBI 3HaHUE, YMEHUE U BIAJICHUE MAaTEPHAIIOM 110
IPEJIIECTBYIOUIMM JAUCHUIUIMHAM B COOTBETCTBMM C TPEOOBAaHUSIMHM OCBOCHMS CIIEAYIOIIMX KOMIIETEH-

LUAU:
* MaTeMaTUKa;
- ”H(OPMAITMOHHBIE TEXHOJIOTHUH;
- ¢u3uka (obrmras).
Komnerenuuu odyyarierocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS AN CHUILITHHBI
B mpornecce ocBOeHUS TaHHOW MUCHUIUIMHBL Y CTYACHTa (OPMHUPYIOTCS CIEIYIOIINE KOMITETEH-
LUH:
YHHUBEpPCAJIbHbIE:
Kon xommne- HaumenoBanue WHaukaTopsl JOCTHKEHHSI KOMIETEHIIUH
TEHINN KOMITETEHITHH
VKE-1 Criocoben ucnonb3oBath | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
3HAHUS ~ €CTECTBEHHOHA- | JMCLUIUIMH, METOJbl MATEMaTUYECKOI0 aHalIu3a U MOJeNu-
YUHBIX JUCLMIUIMH, NPHU- | pOBAaHUS, TEOPETUYECKOTO U HSKCIEPUMEHTAIBHOIO HCCIIe-
MEHSTh METOJAbl MaTeMa- | JOBaHUS
TAYeCKOoro aHanmsa u Mo- | ¥Y-YKE-1 ymers: ucnonb3oBaTh MaTeMaTHYECKHUE METOJIBI B
JIeTUPOBAHMsI, TEOpeTHYe- | TEXHUYECKUX MPHUIIOKEHUSX, PACCUMTHIBATE OCHOBHBIE YHC-
CKOT'O M AKCIEPUMEHTaJb- | JIOBbIE XapAaKTEPUCTUKU CIy4YallHBIX BEJIUYMH, pEIIaTh OC-
HOT'O HCCIJIEZIOBAHUS B IO- | HOBHBIE 3a/1a4d MaTeMaTHYECKOW CTAaTUCTHKH; pelaTbh TH-
CTaBJICHHBIX 3a/la4ax MIOBBIE PacyeTHBIE 3a]]a41
B-VKE-1 Brnazers: MeTogaMu MaTeMaTHUECKOTO aHAJIN3a U
MOJICIMPOBAaHUS; METOJaMM pELICHUs 3a/Jad  aHaiu3a u
pacuera XapakTepUCTUK (QU3NYECKUX CHCTEM, OCHOBHBIMH
npueMamu 00pabOTKH SKCIEPUMEHTAIbHBIX JaHHBIX, METO-
IaMu paboOThI C TPUKIATHBIMU TMPOTPAMMHBIMH TPOYKTa-
MU SKCIEPUMEHTANbHBIX JaHHBIX, METOJJaMH paboThI C IPHU-
KJIQJIHBIMHA TIPOTPAMMHBIMU TIPOTYKTaMHU
YKII-3 Cnocoben craButh cebde | 3-YKII-3 3narh: ocHOBHbIE NnpueMbl 3 (HEKTUBHOTO yIpaB-

oOpa3oBaTenbHble  IEH
MOJT BO3HUKAOIINE JKU3-
HEHHbIC 3aJa4d, MOJI0U-
paTh crocoObl petieHus u
CpeICTBa pa3BUTHUSA (B TOM
YHCIie C HWCIOJIb30BaHUEM
U(GPOBBIX CPEICTB) APY-
TUX HEOOXOJMMBIX KOM-
METEHUUN

JIeHUs COOCTBEHHBIM BpPEMEHEM, OCHOBHBIE METOJIMKU Ca-
MOKOHTpOJISI, CAMOPa3BUTHUS U caMOOOpa30BaHMs Ha MPOTS-
KEHUU BCEH MHU3HH C UCITIOJIb30BAaHHEM LIU(PPOBBIX CPEJCTB
V-VYKI-3 VYwmers: 3pPpexkTuBHO MIaHUPOBATh U KOHTPOJIU-
poOBaTh COOCTBEHHOE BPEMsl, UCIIOIB30BATh METOBI CaMOpe-
TYJISIUN, CaMOPa3BUTHS U CaMOOOYYEHHS] B T€UEHUE BCe
KHU3HH C UCITIOJIb30BaHUEM ITU(PPOBBIX CPENICTB

B-VKII-3 Bnaaetrs: MeTomaMu yrpaBieHUS COOCTBEHHBIM
BpEMEHEM, TEXHOJIOTHSIMHU MPUOOPETEHUs. HUCIOIb30BaHUS
U OOHOBJIEHUSI COLMOKYJIBTYPHBIX M MPOPECCHOHATBHBIX
3HaHUW, YMEHUH, U HABBIKOB; METOJIMKAMU CaMOPa3BUTHS U
caMo00pa3oBaHUsl B TEYEHHE BCEH KHU3HHU C HCIIOJIb30Ba-
HUEeM IIUPPOBBIX CPEJCTB




obmenpodeccuoHabHbIE:

Kox xomire- HaumenoBanue Nuaukatopbl JOCTUXEHUS KOMITETCHITUN
TEHIIUN KOMIIETEHIIUH
OIIK-1 Crioco0OeH MpUMEHSTh 3-OIIK-1 3HaTh: OCHOBHBIE MaT€MaTHYECKHE

€CTeCTBEHHOHAY4YHble U
OOLIEMH)KEHEPHbIE  3Ha-
HUS, METOJbl MaTeMaTH-
YEeCKOT0 aHallu3a M MoJe-
JUpOBaHUA B Ipodeccuo-
HaJIbHOU

JeSITeIbHOCTH

3aKOHBI; OCHOBHbIE (PM3NYECKUE SBICHMS, IPOLECCHI, 3aKO-
Hbl M TPaHULBI UX IPUMEHUMOCTH; CYLIHOCTb OCHOBHBIX
XMMHUYECKHX 3aKOHOB U SBJICHUN

V-OIIK-1YMeTh: BBISIBISTH €CTECTBEHHOHAYUYHYIO
CYIIHOCTb NpOOJeM, BO3HHUKAIOUIMX B XOE
po(eCCUOHATILHON  IeTEIbHOCTH, IPUBJIEKAaTh Ul UX
peleHusl COOTBETCTBYIOMUN (hU3HKO-

MaTeMaTHYeCKUi ammapar; MCIO0JIb30BaTh OCHOBHBIE Me-
TOJIbl XMMHYECKOI'O HCCIIEOBaHMs BEILECTB U COEIUHE-
HUU

B-OIIK-1 Bnanerb: mMareMaTH4ecKUM amnmapaToM

Uis pa3pabOTKU MOAENeH MpOoLecCOB M SIBIECHUH, pellie-
HUS TPAKTUYECKHX 3a1ad Mpo(hecCHOHAIBHOU NesITeIbHO-
CTH; HaBBIKAMHU HCIIOJb30BAHUS OCHOBHBIX oOOLIedU3nUe-
CKHMX 3aKOHOB M IPUHLMIIOB B BAXXHEHIIMX IpaKkTUYe-
CKUX TNPHIOKEHUSIX; METOAaMu 00pabOTKM U HUHTepIpe-
Taluu

pe3yJIbTaTOB SKCIIEPUMEHTA

33[{3‘11/1 BOCIIMTAHUS, PC€AJIU3YEMbIC B pPaMKaX OCBOCHUA THCHUIIJIMHBI

Co3nanmue ycJioBuii,

Hcnoap30BaHue BoCIUTA- BogJyieuenue B pa3Honiia-

HanpasJsienue/uenn TeJbHOI'0 MOTEHHAJIA HOBYI0 BHEY4YeOHYI0 /1esi-
o0ecreYnBaIOIIUX «
Y4eOHOil TMCIUIIHHbI TeJIbHOCTH
[Ipodeccronanbuoe | - hopMupoBaHUe Ucnonp3oBanne BocniuTa- | 1.Opranusamus Hay4yHO-

" TPyAOBOC BOCIIHN-

TaHUC

KYJbTYpbI UCCIIENI0-
BaTeIILCKOM M MHKE-
HEPHOU JIeSITEIBHO-
ctu (B16)

TEIBHOTO TMOTEHIIMANa JUC-
UTUTAH TIPO(ECCHOHATIBHOTO
Monyns Juisi POpMHUPOBAHUS
HHXCHCPHOI'O MBIIJICHHUA H
WHXXEHEPHOW KYJIbTYpBl 32
CYET IPAKTUYECKUX CTYJECH-
YeCKUX HCCIE0BaHUN  CO-
BPEMCHHBIX IIPOU3BOJICTBCH-
HBIX CHCTEM; MPOEKTHOM Aes-
TCIBbHOCTU CTYACHTOB 110
pa3paboTke W ONTHUMH3AIHH
TEXHOJIOTUYCCKUX CHUCTEM,
CBS3aHHOW C pEIIEHHEM pe-
AJIbHBIX  ITPOU3BOACTBCHHBIX
3a/a4; TPOXOXKICHHS dYepes
pPa3zHOOOpa3HbIC UTPOBEIE,
TBOpUYECKHE, (ecTUBAIbHBIC
dbopmbl, TpeOyromure aHammu3a
CJI0KHOTO O00BEKTa, IIOCTa-
HOBKHU OTHOCHUTCIBHO HETO
npeoOpa3oBaTeIbHBIX  3a1ad
IJI1 UX OINITUMAJIBHOTO peIle-
HUSL.

IPAaKTUYECKUX KOH(pepeH-
LUH ¥ BCTPEY C BEAYLIUMU
CHEeUAINCTaMU IIPEIPHUs-
THW ropojia U BETEpaHAMU
aTOMHOM OTpaciu.

2. Opranu3zanus v npoBe-
JIEHUE MPEAMETHBIX OJINM-
NUaja U y4acTHe B KOHKYp-
cax npogeccuoHaIbHOIO
MacCTEepCTBA.

3.Y4actue B €XKETrOIHbIX
aKLUSAX CTYAEHUYECKUX
CTPOUTEINIBHBIX OTPSOB

CTpyKTypa U cojep:kaHue Y4eOHO# JUCHUTNIHHBI
JucnunivHa npenojaeTcs cTyaeHTaMm B 1-om cemectpe. OOmas Tpy10eMKOCTh AUCIUILTHHBI CO-
CTaBIISIET 2 3a4YCTHBIX SAMHUITEI, 72 aK. Jaca.




Kasnennapublii miaun
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Pazpen 1
CoBpeMeHHbIE aCIIEKThI
A3BUTHS XHUMHUH.
1 P 1| 1 7
OcHOBHbIE MOHATHUS U
3aKOHBI XUMUHU.
Ctpoenue atoma Ilepuo-
n4ecKasi cCucTeMa diie-
2 | A 7|1 7 113 25
1 MEHTOB B CBETE TEOPUU TIp
CTPOCHHUSI aTOMa.
XuMuyeckas CBSI3b U
3 CTPOEHHUE MOJIEKYJ 7 !
OCHOBBI XUMHUYECKOM
4 TEPMOIUHAMUKHU 7 7
Paznen 2
XuMuyeckasi KHHEeTUKa U
5 11 7
paBHOBECHE
5 PacTtBopbl. Dnexktpomnu- 11 9
TUYECKAsi TUCCOLIUALIMS
2 DIEKTPOXUMHUYECKUE KP 25
7 P 11|16 9
IIPOLIECCHI
XuMUYecKas u 3IeKTpo-
8 XUMHUYECKas KOPpO3us 7 1 9
METAJIJIOB
72/
Hroro 2 42 | 6 62
ATTecTanms pa3iejioB 50
3auer 50
Hcnonszyembie (hOpMBI aTTECTAIIUU PA3/IEIOB:
13 — nomamHee 3a1anue (MMCbMEHHO),
JIP — otuer no naboparopHoit pabote (ycTHO),
KP — xonTponbHas pabota
CopaeprxaHue JIEKIIMOHHOTO Kypca 3a04HOi ¢opMbl 00y4eHust
Beero Y4eOHo-
Tema nexkuuu. Bonpocel, orpadarbiBaeMblie Ha JIEKIIUH qacop | METOAHIECKOE
olecneyeHue
2 3
Jlekuus 1. CoBpemMeHHbIe acCleKThI PA3BUTHS XUMUH. 1 1-7

OcHOBHbIE OHATHS M 3aKOHbI XMMHUH.

OCHOBHBIE TTOHSATHS XUMUH: MaTcpus, 1moJi€ BCUICCTBO, XUMHWYCCKHI QJICMCHT,
aTOM, MOIJICKYJIA4, IPOCTLIC U CJIOKHBIC BCIIICCTBA, a0COJIIOTHAS! U OTHOCHTEIIb-
Hasgs aTOMHas Macca, a0COJIFOTHAsT M OTHOCHUTEJIbHAs MOJICKYJIsIpHasd Macca,
MOJIb, MOJIIpHAass MacCa BCUICCTBA, YHUCJIO ABoraszo, OKBHBAJICHT, 9KBHUBAJICHT-
Has Macca. OCHOBHBIE 3aKOHBI XUMUH: COXpPAaHCHUA MaCChl U DHEPIruu, 1MMOCTO-




SHCTBA COCTaBa, MPOCThIX OOBEMHBIX OTHOLICHHS, ABOTajpo, SKBUBAJICHTOB.
[ToHsiITHE XUMHUYECKON PEaKIMH, CTEXUOMETPHUICCKUN KOA(PHUIIMEHT, MHIEKC,
HNCXOJHBIC BCIICCTBA U MMPOAYKTHI pCAKIINN

Jleknus 2. Ctpoenue atoma Ilepuogudeckasi cucremMa 3JieMEHTOB B CBeTe
TEOPUH CTPOCHUSI ATOMA. XMMHYECKas CBA3b U CTPOCHUE MOJIEKY.JI
CocrtaB aromHoro sipa. M3oromsl, n300apel. Mojenu CTpoeHHS aroma: Mpo-
TOHHO-HEUTpOHHAs1 Teopusi, Mojaenb TomcoHa, Pesepdopna, bopa, coBpemen-
Has KBAaHTOBO-MeXaHUueckass mojeib. [lonstue u Buabl cnektpoB. [lonstue
opoutamu. YpaBHenue lllpenunrepa. KBantoBbie umcna. [Ipunnum I[laymm.
IIpaBuiio Xynna. IIpaBuna Kieukosckoro.

1-7

Jlekums 7. DeKTpoXuMHUYeCKHe MPoLecchl.
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE pCaKkuu. CreneHb OKUCIIEHHUS. Hpouec-
Cbl OKHCIIEHUS U BoccTaHOBJIEeHUsA. COoCTaBlieHHE YpaBHEHUN OKUCIUTENIBHO-
BOCCTAHOBUTENIbHBIX PEAKLHUU: METOJOM 3JIEKTPOHHOro OanaHca, HWOHHO-
JIEKTPOHHBIM MeTo0M.CTpoeHHe, ClIOCOObI OTy4YEHUs, CBOWCTBA METAJLIOB.
PaBHOBecue Ha rpaHulle MeTaUI—pacTBOp. DJIEKTPOJAHbIM noreHuuan. CraH-
JApTHBIN BOJIOPOJIHBIN ANIEKTPOA. Pl cTaHIapTHBIX 3JEKTPOIHBIX MOTEHIMA-
noB. YpaBHeHue HepHcra. [anbBaHMUYECKHMH JIEMEHT. OJIEKTPOABUKYIIAS
CHWJIa DJIEMEHTA. DJIEKTPOJIM3 paciulaBoB. PacTBOpUMEBIE M HEPACTBOPUMBIE aHO-
Jbl.  DJEKTposu3 pacTBOpoB. KaToHble M aHOAHBIE POLIECCHI IIPU AIIEKTPOIIM3E
BOJIHBIX PACTBOPOB MIEKTPOJIUTOB. 3aKOHbI Dapanest.

Jlekuus 8. Xumnueckasi ¥ 371eKTPOXHMHYECKAs1 KOPPO3Usl MeTAJLIIOB
Kopposus meramio. Kiaccuduxaius KOppo3UOHHBIX MPOIECCOB. . XUMHUYE-
CKasl KOppo3usl. DJIEKTPOXUMHUYECKas KOppo3usi. MexaHu3M 3JIeKTpOXHUMHUYe-
CKO# Koppo3uu. Bunel nemonspuzanuu. 3amiuTa METaIOB OT KOPPO3HUH. 3a-
IIUTHBIE MOKPBITUSA: METAIIIMYECKHE U HEMETAJUIMYECKUE. OJIEKTPOXUMUYE-
CKas 3allluTa: MPOTEKTOpHAas U KatofHas. VHruOuTopsl Koppo3uu

IlepevyeHb NpaKTHYECKUX PadOT - He MPeIYCMOTPEHbI Y4eOHbIM ILIAHOM

Ilepeyenb J1a60paTopHBIX padoT 3204HOH GOPMBI 00yYeHHS

Tema s1abopaTopHoii padoTsl. Bonipocel, oTpadaTsiBaemMble Ha J1abopa-
TOPHOM 3aHATHHU

Bcero
JaCOB

YuebHo-
MeToanye-
CcKoe obecme-
YeHHue

1

2

3

OxucauTeIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIuu
CocraBiieHHE OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiuil. BnusHue cpenbl
Ha peaknuo. Knaccudukamms peakiuit

3

10

DJIEKTPOJIH3

Oco0OeHHOCTH 3JIEKTPOJIN3a BOJHBIX PaCTBOPOB COJIel, 0Opa30BaHHBIX OecKHcC-
JOPOAHBIMH U KUCIOPOACOAEPKAIUMHU KHcaoTaMu. OcOOEHHOCTH AJIEKTPOIIH-
3a coJieil, 00pa30BaHHBIX METAIJIAMH C PA3IMYHBIMU 3JIEKTPOAHBIMU MTOTEHIIU-
aJlaMHu.

11

3agaHus 1J1s1 CAMOCTOSITEIbLHOM Pa00THI CTY/ICHTOB 3204HO0I (hOpMBbI 00y4YeHHs

Bomnpocek! 111 caMOCTOATEILHOTO U3yYeHUs (3a1aHusl)

Bcero
JacoB

YuebHo-
METOANYECKOoe
odecmeyeHue

1

2

3

Jlekuus 1. CoBpemMeHHBIE aCIeKThI PA3BUTHS XUMHUH.
OcHOBHbBIE IOHATHS U 3aKOHBI XUMHMH..
OCHOBHBIE 3aKOHBI XMMHUH: COXPAaHEHMsI MacChl M YHEPTUH, NOCTOSHCTBA CO-
CTaBa, IMPOCTBIX 00BEMHBIX OTHOIIICHUSI, ABOFaﬂpO, SKBHBaIeHTOB. IloHsaTHe
XUMHUYECKON PEeaKIMU, CTEXUOMETPUYECKHNA KOI(PUIIMEHT, UH/IEKC, UCXOIHBIE
BEIIECTBA U NPONYKTEI pEaKIINU

7

1-7




Jlekuus 2. Ctpoenne atoma [lepuoanyeckasi cucremMa 3J1eMEHTOB B CBeTe 7 1-7
TEOPHH CTPOEHHsI aTOMAa. XMMHYECKAasl CBSI3b U CTPOEHHE MOJIEKY.T
IIpaBuna KieukoBckoro. DneKTpoHHBIE KOH(PHUTYypallii aTOMOB M MOHOB. Ile-
puoanueckuii 3akod J[.M. MennaeneeBa.CTpykTypa NEPpUOAUUYECKON CUCTEMBI
JJIEMEHTOB: IEPUOABI, IPYIIIILL.

Jlekuus 3. Xumnueckasi CBA3b U CTPOCHHE MOJIEKYJT 7 1-7
KoBanentHas cBs3b. MloHHas cBsA3b. JJoHOpHO-akuenTOpHHAs CBsI3b. Bonopon-
Has CBsI3b. Merajumueckas CBs3b.

Jleknust 4. OCHOBbI XUMHY€ECKOH TEPMOANHAMUKH 7 1-7
TennoBoil A3pPeKT XMMUIECKON PeakIMu: 3K30- U SHJOTEPMUUECKUE PEAKIIHH.
3akoH ['ecca. DHTponus cucTeMbl. TepMOXUMHUYECKUE YPABHEHHUS MPOILIECCOB.
Onranenus oOpa3oBaHus. DHeprus ['m60ca M HaAMpPaBIEHHOCTh XMMHYECKHX
peakiuil. Ycia0BHs caMONPON3BOIBHOIO IPOTEKAHUS XUMUYECKUX PEaKIU.

Jleknus S. Xumuyeckasi paBHOBeCHe U KHHETHKA 7 1-7
CKOopoCTh peakuuy, KHHETHYECKOE YPAaBHEHUE PEAKLMH, 3aBUCUMOCTb CKOPO-
cTH oT KoHueHTpauuu. [lopsnok peakunu. CKOpoCTH peakUMi Ijs pasHbIX
nopsiakoB. KnHeTndeckoe yciioBue XMMHYECKOTO paBHOBecHsA. BiusHue TeM-
nepaTypbl Ha CKOPOCTh XUMUYECKUX peakiuil (mpasuio Bant-I'odda, ypaBhe-
Hue Appennyca). DHeprus aktuBaimu. KaraanzaTopsl.

Jleknus 6. PacTBopbl. DJIeKTPOIUTHYECKAS TUCCOLMALIUS 9 1-7
Koncranra nucconmanuu. Mouuble ypaBHeHus. TaOnuma pacTBOPUMOCTH.
Cwmenenue pasHoBecusi. lonHoe npoussenenue Boabl, pH. MHaukaropsl.

Jlekuus 7. DiieKTpoXuMHYecKHe Mpouecchl. 9 1-7
ONEeKTPOABMKYLIAsl CHJIA JIEMEHTA. ODJIEKTPOJIM3 PacIuIaBoB. PacTBopuMmbIe U
HEPAaCTBOPUMBIE aHOJbl. JEKTPOJIM3 pacTBOpoB. KaronHble U aHOIHBIE TPO-
LIECCHI TIPU IEKTPOJIN3E BOAHBIX PACTBOPOB JIEKTPOJIMTOB. 3aKOHbI Dapazes.

Jlekuus 8. Xummnueckasi ¥ 371eKTPOXHMHYECKAsi KOPPO3UsI MeTAJLIIOB 9 1-7
3alUTHBIE OKPBITHS: METANINYECKUE U HEMETAJUIMYECKHE. DJIEKTPOXHMUYe-
CKas 3alluTa: NPOTeKTOpHas U KarogHas. M HruOuTopsl Koppo3uu

PacyeTrHo-rpaduyeckasi padora - yaeOHBIM IUIAHOM HE NPEyCMOTPEHA.
KypcoBasi padota- yueOHBIM IUIAHOM HE MIPELYCMOTPEHA.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpu peanuzanuu yuyeOHOTO MaTepHaia Kypca HCIOIb3YIOTCS pa3nyHble 00pa30BaTENbHBIE TeX-
HOJIOTHH, CITOCOOCTBYIOIIUE CO3JIAaHHIO aTMOC(epbl CBOOOJHON M TBOPUECKOW IMCKYCCHH KaK MEXIY
mpernojaBaTesieM U CTyIeHTaMH, TaK U B CTyAIeHYecKo# rpymme. L{enbio mpu 3ToM aBIseTcs BEIpadOTKa y
CTYJCHTOB HABBIKOB M KOMIICTSHIIMH, TO3BOJISIONINX CAMOCTOSTEIHHO BECTH WCCIICJOBATEILCKYIO U
HAy4YHO-TIEJJarOTUYECKYIO paboTy.

AynuTOpHBIE 3aHATUS IPOBOAATCA B BUJIE JIEKIUH ¢ ucnoiab3oBanueM 11K u komnbproTepHoro mpo-
eKTopa; 1abOpaTOPHBIX 3aHATUI — B OCHAIIEHHOW MpuOOpamMu M peakThuBamu JabopaTopuu. CaMocTos-
TeNbHas paboTa CTYJCHTOB MPOBOIUTCS IO PYKOBOACTBOM IIPETNOABATENs, C OKa3aHUEM KOHCYJIbTAIHN
Y TIOMOIIIM TIPH MOATOTOBKE U BHITIOJTHEHUH TOMAITHUX 3a/laHUi

DoH/I OLIECHOYHBIX CPEICTB

®DoH/T OIICHOYHBIX CPEJICTB MO NUCIHUIUIMHE 00ECIIeYMBaET MPOBEPKY OCBOCHHUS TIIAHUPYEMBIX pe-
3yJIbTAaTOB 00y4eHUs (KOMIETEHIUI U UX MHIUKATOPOB) MOCPEICTBOM MEPOIPHUIATUN TEKYILEro, pyoex-
HOI'0 U IIPOMEKYTOUYHOT'O KOHTPOJIA IO JUCIHUIIIIMHE.

CBs13b MeXy (popMUPYEMBIMU KOMIETEHIUAMUA U (POPMAMU KOHTPOJISL UX OCBOCHHUS MpE/ICTaBIIE-
Ha B CJIEAYIOMIEH TabuIle:

HaumenoBanue
Ne | koutpomupye- | Koa n HamMeHOBaHME MHAMKATOPA JOCTH- HaumenoBanue
/Tl | MBIX pa3feNioB JKEHUSI KOMIIETEHLINI OLICHOYHOI'O CPEACTBA
(Tempr)
BxoaH0M KOHTPOJIb




3-VKE-1 , V-VKE-1, B-VKE-1

3-OI1K-1 , V-OITK-1 Bonpocel BXOIHOTO KOHTPOJIA

1 | Bce Temnl

ATTecTanus pa3aenoB, TEKYINU KOHTPOJIb YCIIEBAEMOCTH

2 3-VYKE-1 , V-VKE-1, B-YKE-1 |, Jlomamaue 3amanue
Bee TeMbl 3-OIIK-1, Y-OIIK-1, B-OIIK-1 Otyet no nabopaTopHO# paboTe
3-YKII-3 , YV-YKI-3 ,B-YKII-3 TectupoBanue

KonTponbnas pabora

[IpomexxyTouHas arrectauus

3 VYKE-1, YKII-3, OIIK-1 Bomnpocsl k 3auery

OueHoYHbIe CPeACTBA JJs1 BXOJHOI0 KOHTPOJISA, TEKYIIero KOHTPOJIS U TNPOMEKYTOYHOM
aTrrecTauuu (AHHOTAIMS])

Oyenounvle cpedcmea 0isi BXOOH020 KOHMPOJisi IPEJCTABIIAIOT COO0H BOMPOCHI, KOTOPbIE 334at0T-
Csl CTyJIeHTaM B MUCbMEHHOHU (opme. AHHOTAIMS PUBEICHA HIDKE.

B xauectBe oyenounozo cpedocmea mexywe2o konmposus OUHOU GOPMBbI 0OYUEHHUS UCHOIb3YIOTCS
3aluTa JOMAIIHKUX 3a/laHui (MIMCbMEHHO U YCTHO), YCTHBIM OTYET 10 JlabopaTopHOi padboTe, TecT (MUCh-
MEHHO). AHHOTallUM JIOMAIIHEro 3aJaHus, TECTa U IPUMEPHBIN IepedyeHb BOIIPOCOB Ui OTYeTa I10 Jia-
OopaTtopHOil paboTe MPUBEICHBI HIKE.

B xauectBe oyenounozo cpedcmea mexkyujeco Konmpous 3209H0H (GopMbl 00yUIEHUS UCIIOIb3YIOT-
Csl 3alIUTa JIOMAlIHUX 33aJaHui (MMCBMEHHO M YCTHO), YCTHBIM OTYET IO JIa0opaTopHOM padboTe, KOH-
TpOJibHAs paboTa (MUCbMEHHO). AHHOTAIMKM JOMAIIHEro 33aJaHus, KOHTPOJIbHOM paboThl U MpUMEpPHBIN
MepevYeHb BOMPOCOB UL OTYETA MO J1a00PaTOPHOH paboTe MPUBEACHBI HUXKE.

B kauecTBe OLIEHOUHOTO CpeAcTBa ammecmayuu pasoeia UCHOoIb3yeTcs KOHTpoJb utoros (K1),
KOTOPBIH MPEICTaBISAET CO00I CyMMY pe3yJIbTaTOB OLIEHOYHBIX CPEJICTB TEKYILETO KOHTPOJIS.

s npomescymounou ammecmayuu TPETyCMOTPEHbl TEOPETUUYECKUE BOIPOCHI, NPHUBEIACHHBIC
HUXKE.

[To uroram oOyueHuUs BBHICTABIICTCS 3auem.

Bonpocbl BXOJHOT0 KOHTPOJISI
K xaxomy knaccy BemectB orHocutcst HCI
Kakwue knaccel Heopranudeckux BeiecTs Bol 3Haete. [IpuBeante npumepsl
UYeMm 0oTIIMYAIOTCS OPraHUYECKUE COSAMHEHUSI OT Heopranuieckux. [Ipusenure npumepsl.
Yro Takoe Mosb?

PaccraBbTe K03 PUIIMEHTHI B ypaBHEHUH XUMUYECKON PEAKIUH:
NaOH+H2S04=Na2S04+H20

gk~ wbN P

6  Beramciaure Mmonekynspayto maccy H2SO4
IIpumep nomaniHero 3aganus
Bapuant 3amanusa
Ne 1 1. O0BsicHUTE CYTH MOJIeNH CTpoeHus atoMa Pesepdopra, ocBerure ee HemoctaTku. [Ipu-

BEJUTE PUCYHOK
2. OnpeﬂeJmTe " NpeCIACTaBLTC B TaOJIUIHOM BUEC KBAHTOBBIC , 4 TAK)XKE HAIIUIIINTE JJICK-
TPOHHBIE (POPMYJIBI aTOMa KPEMHHS Si M IBYX DJIEMEHTOB, CICAYIOIIUX 32 aTOMOM KPEMHHSI
4epe3 ABa 1 YETHIPC MOPAAKOBBIX HOMEPA COOTBETCTBECHHO

3. UeMmy paBHBI CIMHOBBIE YHCJIa 3JIEKTPOHOB Ha MOCIEIHEM SHEPTETUYECKOM YPOBHE aTo-
Ma KpeMHHs. UTo 310 03Havaer?

Ne2 1. O6BsicHUTE CYTh MOJIEH cTpoeHus aToma Tomcona. [lpuBeanure pucyHnox

2. OmnpenenuTte U NpeCTaBbTE B TAOIMYHOM BHJI€ KBAHTOBBIE , @ TAK)KE HAITUIINTE DJIEK-
TpoHHBIE (popMyIbl aToMa pochopa P u AByX 31eMeHTOB, cienyromux 3a atoMoM docdopa
yepes J1Ba U YeThIpe NOPSAKOBBIX HOMEpA COOTBETCTBEHHO




3. quy PaBHBI MArHUTHBIC YU CJIA SJICKTPOHOB HA MOCJICIHEM SHCPIrETUICCKOM YPOBHC
aroMa kpemHus. Yto 310 o3HavaeT?

IIpumMepHBIe BONPOCHI K 0TUYETY N0 Ja0opaTopHoii padore:

1 | PacckaxuTe CyIHOCTh IKCIIEpUMEHTa B JabopaTopHoi pabore Ne 2 B maGopaTopHoii pabo-
Te «CKOPOCTh XUMUYECKON PEAKITNH U PABHOBECHE)

2 | IlpuBenute BHIBOJ 1O dKciepuMeHTY Ne 2 B maboparopHoi padore «CKOPOCTh XUMHYECKOM
pEaKIMU U PaBHOBECHEY

w

[[aﬁTe OMpCACIICHNE XUMHUYCCKOI0O PaBHOBCCHU S

4 | PacckaxuTe OCHOBHBIC CITIOCOOBI CMEIICHUS paBHOBecHs. PacckaxuTe o BIMSHUE KOHIICH-
TpalMK UCXOHBIX BEIIECTB Ha CMEUICHHE PAaBHOBECHS

IIpumepHbIii TECT

Bonpoc Ne 1 YkaxkuTe ypaBHeHHe JHHIITENHA
A E=mc’
B AT — ArI/ICTl/IH
a.e.M
B Mr=ZAr;
I n=m/M
Bonpoc Ne 2 YKaKuTe, CKOJIbKO MOJIEKYJ CoJlep:KuTcs B 1 MoJie BO/bI
A 6,02*10%°
b 12,04*10%
B 18,06*10%°
r 20*10”
Bonpoc Ne 3 YKaxKuTe Bce AJVI0TPONHbIe Moagu(puKkanuu gpochopa
A benbrit hocdop
b UYepnslit pocdop
B Kpachsiit hocthop
I DyIuepeHsl
Bonpoc Ne 4 YkakuTe 3apsja 1Apa aToMa KHCJI0poaa
A 4
b 6
B 8
r 10
Bonpoc Ne § CKOJIbKO 3JIeKTPOHOB HA MOCJIelHEM IHEPreTH4eCKOM YPOBHE aTOMa
KHCJI0POAA
A 4
b 6
B 8
I 10
Bomnpoc Ne 6 Kaxoii Bu1 CrieKTpa nokasaH Ha pucyHKe
. ‘ I
I |
i |
A CILJIOIITHOM
b JINHENYaThII
B BOJIHUCTBIN
r CBOI BapuaHT...
Bonpoc Ne 7 Kak Ha3bIBaeTcst ypaBHeHHe BHAA
AE=hv
A YpaBHeHue DitHIITeHA
b YpasHenue [1nanka
B YpaBHeHue ne-bpoits




I 3akoH HrroToHa
Bomnpoc Ne 8 OpouTans 310
A 00J1aCTh OKOJIOSIZICPHOTO IPOCTPAHCTBA, B KOTOPOH HamOoJiee BEPOSTHO
HAXO0XJICHHUE DJICKTPOHA.
b DTO TPACKTOPHS JBHIKCHHUS JICKTPOHA
B 00JacTh OKOJIOSIZIEPHOTO TPOCTPAHCTBA, B KOTOPOH HaWMEHEe BEPOSTHO
HAXO0XKJICHHUE JJICKTPOHA.
I OTO TpaeKTOpus ABM)KEHUS aTOMa
Bomnpoc Ne 9 VYKaxuTe Bce BO3MOXKHBIC JICKTPOHHBIE 00JIaKa, KOTOPhIE HMEIOTCS Yy aToma
KHCIIOpOJIa
A S
b p
B d
r F

BapuaHTbI KOHTPOJILHOMH PadoTHI
Howmep BapraHTa COOTBETCTBYET JIBYM IOCIIEAHUM IM(PpaM B 3a4C€THON KHUXKKE.

Howmep Bapuan- | Homepa 3amanHuii, OTHOCAIIMXCS K JTaHHOMY BapUaHTy

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

1. KakoBa coBpemenHas popmynupoBka nepuoanudeckoro 3akona /.M. MenneneeBa. 3HaueHue
MIEPUOINIECKOTO 3aKOHA.

2 Kakue BUJIbI XUMUYECKUX CBA3EH BbI 3HaeTe? OIMHAKOBBIN JIM BUJ CBA3HM B CIEAYIOIIMX MOJe-
kynax: HCI, CI2, NaCl? Uro na3piBaercs sueprueii cBsa3u? Kakyo pazMepHOCTh UMEET YHEPTHUs CBSI3U?
Yro Ha3pIBaeTCA JJIMHOU CBI3U?

3. O0pazoBaHue cEpoOBOAOPOIA U3 IPOCTHIX BEIICCTB IPOTEKAET No ypaBHeHuto: H2 (r) + Spomb
=H2S(r); H°x.p.=- 20,15 x/Ix. Ucxons u3 3Hauenuit S0298, cOOTBETCTBYIONINX BEIIECTB MPEACTUTE
AS0 298 u AGO 298 s 3T0# peakuuu.

4. Peaknus unet no ypaBHeHuto A(r) + 2B(r) = C(r). [lpu ycraHoBieHUH paBHOBECHUS! KOHIICH-
TpallMu y4acTBYIOUIMX B peakuuu BemecTB paBHB: Ca=0,06 mons/n, Cg= 0,12 mons/m, Cc = 0,0216
MOJIb/T. BBIUuCIINTEe KOHCTAHTY PAaBHOBECHS M UCXOIHBIE KOHIIEHTpAIlMHU BemecTB A u B.

5. Temneparypa kurnenusi BogHoro pactBopa caxapo3sl  CioH20017  paBna 101,4 oC. Kpuocko-
nuyeckas koncranta Bogsl 1,86 °C. Borancinte TEeMIIEPaTypy KPUCTAIUIU3AIMHN PACTBOPA.

6. CocTaBbTe MOJICKYJSIPHBIC U MOHHO-MOJICKYJSPHBIC YpaBHEHUS PEaKIMi B3aUMOJICHCTBUS B
pactBopax Mexy Na2CO3 u Ba(OH)2.

7. OKUCIUTENEHO-BOCCTAHOBHUTEBHBIE PEAKIIMH MTPOTEKAIOT 10 cxeMaM. COCTaBbTe AIIEKTPOHHBIE
ypaBHEHHUS U Ha OCHOBAHUHU MX paccTaBbTe KOA(P(UIIMEHTHI B ypaBHEHUAX peakiuil. s kaxkaoi peak-
IIUM YKQKUTE, KAaKOE BEIIECTBO SIBISIETCS OKUCIIUTENEM, KAKOE — BOCCTAaHOBHTEIEM; KaKOE€ BEIIECTBO
OKUCIISETCs, KaKOe — BOCCTAHABIMBACTCS:

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

6) KCIO3 + H202 = KCI + 02 + H20

8. OKHCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIUU MPOTEKAIOT MO cxeMaM. COoCTaBbTe dJEKTPOHHBIE
YpaBHCHHS W Ha OCHOBAHHWH WX PAcCTaBbTe KOAIPPHUIIMEHTH B YPaBHCHHSIX peakiuid. s Kaxaou peak-
MU YKOKUTE, KAKOE BEIIECTBO SIBISIETCS OKUCIHUTEIEM, KAKOe — BOCCTAHOBUTENIEM; KAaKOE BEIECTBO
OKHCIISIETCSI, KAKOE — BOCCTAHABIIMBACTCS:

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

9. MapraHIeBslif 3IEKTPOJ B PaCTBOPE €ro CoM UMeeT moteHuuan - 1,23 B. Beraucnute xoH-
LEHTPAaLKI0 HOHOB Mn2+ (B MOJIB/M).

10. Dnexrponus pactBopa Na2SO4 npoBogunu nipu cuiie Toka 4 A B Tteuenue 2 4. CocTtaBbTe
AJIEKTPOHHBIE YPaBHEHUS IPOIECCOB, IMPOUCXOSAIINX Ha deKTpoaax. Kakas Macca BOABI IPH 3TOM pas-
JIOKUJIAch U YeMY paBeH 00beM Ta30B (H.Y.), BELICTUBIINXCS HA KaTO/E U aHOJe?




CnHcok TeopeTH4YeCKHX BONPOCOB K 3a4eTy
[Tonsitue marepun. Beniectso, nosne.
IlonsiTre aTroma, MOJIEKYbl. XUMUUYECKUI 3JIEMEHT
[Tonsite Macchl. ATOMHas eHHIA Macchl. OTHOCHUTENbHASI ATOMHAsT U MOJIEKYJISIp-
Has macca.
ITocrosinHast ABorazipo. 3akoH ABorajpo. MossipHas Macca
Amnotponus. [Ipumepst
[TonsiTne xumudceckoit peakiuu. Knaccuduxarus peakiuid.
[TonsiTue ssnepHoro maccoBoro uncia. Hykiauabl, BUabl
[TpoToHHO-HEHUTPOHHAS TEOPUS CTPOCHUS aToMa
Mogens crpoenust aroma ToMcona
0 IlonsTue TepMOAUHAMUKHU, TEPMOJUHAMUYECKON cucTeMbI, TapameTpoB. Kinaccudu-
KallHsl CUCTEM.
11 TlepBblii 3aK0H TepMOIAUHAMUKU. BHYTpeHH:s sHEeprusi, paboTa U SHTAJIBIINS CUCTEM.
12 TennoBoii 3¢)(heKT XUMUUECKON PeaKIMu: IK30- U SHIOTEPMUUYECKHE PEAKLUHU. 3aKOH
I'ecca.
13  Xwummueckoe paBHOBecue cucteMbl. OOpaTumbie 1 HeoOpaTuMble peakiuu. Koncran-
Ta paBHOBECHS
14 Cwmemenune xumuueckoro paBHoBecus u npunnui Jle latense.
15 CkopocTh peakuuu, KHHETHYECKOe ypaBHEHUE PEaKlUU, 3aBUCUMOCTh CKOPOCTH OT
KoHUeHTpauuu. [lopsaok peakiuu.
16 TloHsTHE 2MEKTPOIUTOB U HEANEKTPOIUTOB. VIOHBI — KATMOHBI, AaHUOHBI.
17 Dnexrponutuyeckas nuccounanus. Mexanusm Juccoluanuy — ruapaTalys, cojibBa-
Tarusl.
18 Crenenp qucconnanuy — CUIbHBIE, CIA0BIE, CPETHUE FIEKTPOIIUTEI.
19  OxucnurenbHO-BOCCTaHOBUTENbHbIE peakiuu. CTeneHb OKUCICHUS.
20 VYpaBuenue Hepucra. ['anpbBaHMYECKHI 27I€MEHT.
21  DnexTtponu3 pacTBOpoB. 3akoHbl Dapases.
21  Koppo3sus meramwioB. Kiaccupukamnus KOppO3HOHHBIX MPOIIECCOB.
22  Xumuueckas KOppo3us. DNEKTPOXUMUYECKasT KOPPO3USI.
23  3ammTa METaUIOB OT KOPPO3UH. .3aIUTHBIC TOKPBITHS: DIIEKTPOXUMUYECKas 3aIlIUTa

WN -

= ©O© 0o ~NOo 01~

[To uroram oOyueHuUsl BBICTABIISIECTCS 3auem.

IIxaabl OeHKH 06pa30BaTeJ’lLHI)IX JOCTHKEHU

IITkama oneHKu BXOQHOI'O KOHTPOJIA, OTYCTA 110 na6opaTopH017I pa60Te:
- 3a4TCHO - 3a/IaHUC BBIITIOJIHCHO BEPHO, CITAHO B YCTAHOBJICHHBIC CPOKH
- HC 3a4TCHO - 3aJaHHWC HC BBLIIIOJIHCHO, BBLIITOJIHCHO C OI_HI/I6K3.MI/I, KOTOpPbIC Tpe6yeTc51 HCIIPABUTDH, WU
CAaHO IMOCJIC YCTAHOBJIICHHOI'O CPOKa

Ikana oueHKH TecTa, IOMAIIHEr0 3aJaHUN, KOHTPOJIbHOH PadoThl (OlleHMBAETCsl B MPO-
IEHTAaX):

IMpoueHTHI
pon TpeOoBanus Kk 3HAHUAM

100-85 OTBeTHI Ha TTOCTABJICHHBIC BOMPOCHI MOJIHBIC, YeTKHE M pa3BepHYThIe. Pemienus 3a-
Jad JIOTMYHBI, JIOKA3aTeJIbHBl U JIGMOHCTPUPYIOT AHAJTUTHYCCKHE U TBOPYECKUE
CITOCOOHOCTH CTY/ICHTA.

84-70 I[aIOTCH IMOJIHBIC OTBCTHI HAa MMOCTABJICHHLIC BOIIPOCHI. ITokazaHo YMCHUC BBIACIIATDH
MMPUYIUHHO-CJIICACTBCHHBIC CBA3U. HpI/I PEIICHNHU 3a1a4 AONYIICHBI HE3HAYUTCIIbHBIC
OH_II/I6KI/I, HCITPABJICHHBIC C TIOMOIIBIO «HABOJAIINX)» BOIIPOCOB MPCTIOAaBaATCIIA.

69-60 OTBeTHI Ha BOIMPOCH! M PEIICHUS MOCTABICHHBIX 3a/1ad HEIOCTATOYHO MOJHbIe. JIo-
TUKa ¥ TOCJIeI0BaTeIbHOCTh B PEIICHUHU 33a]a4 UMEIOT HapylieHus. B oTBeTax oT-
CYTCTBYIOT BBIBOJIBI.

O1neHkH TecTa, JOMAIIHETO 33/1aHus, KOHTPOJIBbHOW padoThl (B Oaytax) BBICUMTHIBAIOTCS IyTEM
MIPOM3BEICHUS MPEIBAPUTEILHO BbIIEICHHOIO KOJIWYeCTBa OaioB (B Mpejenax pasfena) U BeTHYHUHBI
BBICTABJIEHHOT'O IPOLICHTA.




O].[eHI/IBaHI/Ie CTYACHTA HaA 3a4€Te N0 TUCHUIIJIHHE «XHMHUSD:

Bbanawbl
(utoroBoii | Ouenka (6as 3a
PEUTHHIOBOM| OTBET Ha 3a4eTe)
OLICHKH)

TpeGoBanns Kk 3HAHUAM

— OneHka <«3ayTeHO» €CIM OH MMEET 3HAaHUS OCHOBHOI'O
MaTepuaiga, €cilyd OH MPOYHO YCBOWJI IPOrpaMMHBIM MaTepua,
Gaumenoy IIOCJIEZI0BATEIBHO, YETKO U JIOTUYECKH CTPOMHO €ro M3Jaraer ero
100-60 (30 6arnos u Goree Ha 3ayere, BIAJEeT HEOOXOAMMBIMH HaBBIKAMHU U npHeMaMi HX
) BBITIOJIHEHUS], YMEET TECHO YBSA3bIBATh TEOPHUIO C IPAKTUKON
— YueOHble JOCTUXKEHHUS B CEMECTPOBBII NIEPUOJ U pe3yIbTaTaMu
pyOEXHOr0 KOHTPOJISI JEMOHCTPUPYIOT JIOCTATOYHYIO CTEIEHb
OBJIAJICHMSI IPOTPAMMHBIM MaTEpUAJIOM.

— OuneHka «He 3a4TEHO» BBICTABIISIETCSI CTYIEHTY, KOTOpBIM He
3HAET 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuasa, JIOMyCKaeT
cymecTBeHHble omMOku. Kak mnpaBuio, oLieHKa «HE 3auTeHO»
«He 3aqumeHo» | CTaBUTCS CTYAEHTaM, KOTOpPbIE HE MOIYT MPOJOJIKUTh OOydeHUe
(menee 30 6annos) | 6e3 JONOIHUTENBHBIX 3aHATUH IO COOTBETCTBYIOLIEH JUCLIUIUIMHE.
— YueOHble JOCTUKEHHUS B CEMECTPOBBII NIEPUOJ U pe3yIbTaTaMu
pyOEXHOr0 KOHTpPOJS JIEMOHCTPUPOBAJIU HE BBICOKYIO CTENEHb
OBJIaJICHUSI IPOTPAMMHBIM MaTEPUAJIIOM 10 MUHUMAJIbHOMU IIAHKE.
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CTy,I[eHT, HOJ'Iy‘II/IBIJ_II/Iﬁ Menee 60% oT MaKcHMaJbHOTO Oayia 3a pasacii IMCHUIIJIMHBI WX ITPOMC-
KYTOUHYIO aTTCCTAlNIO, CYUTACTCA HCATTCCTOBAHHBIM I10 HaHHOfI JUCHUIIIINHC.

Y4eOHo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE oO0ecnieyeHue y4eOHOU TUCHHIIINHBI

OcnosHas numepamypa:

1. Munaesckas JI. B. O6mas xumus. s MHXEHEPHO-TEXHUUYECKUX HAINPaBICHUH MOATOTOBKH U
cnienuanbHocTel : yuebHoe nocobue / JI. B. Munaesckas, H. A. lleronuxuna. — Canxrt-IleTepOypr:
Jlanb, 2020. — 168 c. — ISBN 978-5-8114-3837-2. — Texkct: nekTpoHHBIH // JlaHb : 31€KTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/126907

2. EropoB B. B. O6mas xumus : yue6Huk st cno / B. B. EropoB. — Cankr-IlerepOypr: Jlansb,
2022. — 192 c¢. — ISBN 978-5-8114-8881-0. — TekcT: 31eKTpOHHBIN // JlaHb: 3IE€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/183248

3. Axmetos, H. C. O6mast u Heopranuueckas Xxumusi: yaeoHuk s By3oB / H. C. AxmeroB. — 12-
e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TekcT: aJiek-
TpoHHbIi // JlaHb: anexkTpoHHO-0MOMHOTeuHas cuctema. — URL: https://e.lanbook.com/book/153910

Hononnumenvnas aumepamypa:

4. Cracw H. ®@. Pemenue 3anau o o0uiet xumuu: yuebHoe nocodue / H. ®@. Crace, A. B. Kopmry-
HOB. — 3-¢ u31., crep. — Cankr-IlerepOypr: Jlanb, 2021. — 168 ¢. — ISBN 978-5-8114-2274-6. —
Texcr : anexTpoHHbIH // JIaHb : 31eKTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168941

5. Jlesuukwuii, M. M. Jlo6po noxxanoBatsh B xumuto! / M. M. JleBuukuii; xynoxxuuk M. E. Mapes.
— 3-¢ u3n. — Mocksa: Jlabopartopus 3uanuii, 2021. — 201 c¢. — ISBN 978-5-93208-510-3. — Tekcr:
aNeKTPOHHBIH // JlaHb: 31ekTpoHHO-0nOInoTeuHas ciuctema. — URL: https://e.lanbook.com/book/166729

6. bynanos, B. B. Xumnueckas kuHeTnka: yueOHoe mocobue / B. B. bymanoB. — VIBaHOBO:
UI'XTY, 2011. — 177 c. — ISBN 978-5-9616-0412-2. — TexkcT: 351eKTpoHHBIN // JIaHb: 3IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/4527

7. brunos, JI. H. COopHuk 3a1a4 U ynpaXHeHU#H nmo obmieil xumuu: yuyebnoe nocobdbue / JI. H.
bmunos, U. JI. ITepdwmnosa, T. B. CokonoBa. — Cankr-IletepOypr: Jlans, 2021. — 188 c¢. — ISBN 978-
5-8114-2039-1. — TexkcT: snexkTpoHHBIN // JlaHb: 3nekTpoHHO-OMONMMOTeyHass cucrema. — URL:
https://e.lanbook.com/book/168929

8. lllepbuna H.A., Tumomuua H.M. Metoandeckue ykazanus K jgabopaTopHoil padore «CKOpOCTh
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1. ChemSpider — mopran moucka u HHGOPMALUK O XUMHUYECKUX COCIUHCHHSIX

2. http://www.chem.msu.su/rus/elibrary/ - mopran 3aeKTpOHHOM OHOIMOTEKH 110 XHUMHUU

5 http://www.chemnet.ru - Tlopran ¢yHIaMEHTAILHOTO XHMHYECKOro oOpa3oBaHHs Poccuu
[DnexTponHbIl pecypc]| — Pexxum noctyma:

6 http://school-sector.relarn.ru/nsm/ - Xumust a1 BCEX: MUTFOCTPUPOBAHHBIE MaTepHAlIbl IO 00-
1IEH, OPraHMYECKON U HEOPTAHUYECKOW XUMHUHU

MartepuaibHO-TEXHHYECKOE o0ecriedeHre y4eOHOH JUCIUIIIMHBI

Jlek1MOHHbBIE 3aHATHSA MPOBOJATCS B CIELUATN3UPOBAHHBIX ayIUTOPUAX, OCHAIICHHBIX MYJIbTHU-
MeIUHHBIM 000pyaoBaHueM. [ MpoBeACHUs JIEKIIMH HCIOIB3YETCsl MYyJIbTUMEAUHHBIA KypC JICKIIHH,
BUJICO(PHUIIbMBI, MAKETHI U IJIAKATHI.

JlaGopaTopHble 3aHITHS TPOBOATCA B TabopaTopusix 536, 535.

Yuebnas ayautopus (aya.536 - mocamounsie Mecta — 20) 000pymoBaHa KOMIIEKTOM MeOEH s
npernojaBaTess, HAOOpOM XMMUYECKMX PEAKTUBOB U MOCY/bI, BRIIPAMUTEND 3582 1u1st 1abopaTopHOU pa-
00ThI, KahOM BBITSKHBIM ¢ BCTpoeHHBbIM BeHTIiIsTopoM BEHTC 150 BKO.

YuebHas ayautopus (aya.535 - mocagounbsie Mecta — 18) ocHalieHa KOMITJIEKTOM MYJIbTUMEIHIA-
HOTrO 000PYIOBaHUS IS TPOBeIeHUs npe3eHTaluii (MoHuTop Lenovo, mpoekrop BENG, skpan Lumien,
Komnonku Genius; mporieccop — AMDAthlon (tm) X4840 Quad Core Processer 3.10 GHz, oneparuBHas
namsth - 4Gb; auIeH3HOHHOE U CBOOOIHOE MPOrpaMMHOE obecredeHne o0Iero u npohecCHOHaAILHOIO
Ha3HAYCHUS.

Y4eOHO-MeTOoANYECKHE PEKOMEHIALMH /ISl CTYAeHTOB

1. Yka3zanus 11t IpOCTyITUBAHUS JICKIIHIA

[lepen Hayamom 3aHATHH BHUMATEIHHO O3HAKOMHUTHCS C YI€OHBIM IUIAHOM MPOBEACHUS JCKIUNA U
CIHCKOM PEKOMEH/I0BAaHHOM JTUTEPaTYPHI.

[lepen mocemeHreM oYepeaHOM JIEKIIUU OCBEXUTH B TTAMATH OCHOBHBIE KOHIEIIIMYA PO IEHHOTO
panee marepuana. [loaroToBuTh Mpu HEOOXOAUMOCTH BOIIPOCHI MpenoaBaTento. He Hamo omacaThcs, 4To
BOTIPOCHI MOTYT OBITH MMPOCTHIMHU.

Ha nekuun ocHOBHOE BHUMaHME CJeIyeT yIAeIATh He (opMyIaM U MaTeMaTHYECKUM BBIKJIAJIKaM,
a CoJIepP)KaHUIO M3y9aeMbIX BOIIPOCOB, OTIPENIEICHUSIM 1 TOCTAaHOBKAM 3aj1ad.

B nporecce n3ydeHus JTeKIMOHHOTO Kypca HEOOXO0JMMO MO BO3MOKHOCTH 4acTO BO3BpAILAThCS K
OCHOBHBIM TIOHSITHSIM M METOJ/IaM PEIIeHHs 33134 (37eCh BO3MOKEH BEIOOPOUYHBIN KOHTPOJb 3HAHUH CTY-
JICHTOB).

XKenaTenpHO MCIONB30BaTh KOHCIIEKTHI JICKIIUH, B KOTOPBIX MCIOJIB3YETCS MPUHSATAS MPEToIaBa-
TeJeM cucTteMa 0003HaueHuH.

st Gonee moapoOHOTO M3YYEeHMsI Kypca cieayeT paboTaTh ¢ peKOMEHJIOBAHHBIMU JIUTEPATYP-
HBIMH UCTOYHHUKAMHU U BHOBB MOSBISIOIIUMUCS UICTOYHUKAMH.

2. Yka3aHus 1715 BBIOJIHEHUS 1a00paTOPHBIX paboT

CoObnronate TpeOOBaHUS TEXHUKH 0€30MacHOCTH, /ISl YEero MpocaylaTh He0OOXOUMbIE pa3bsCHE-
HUS O TIPAaBWIIBHOCTH TIOBEICHUS B TAOOPATOPHH.

Ilepen BbImonHeHUEM J1a0OpaTOPHOI pabOTHI MPOBECTH CAMOCTOSITENHHO MOATOTOBKY K pabore
W3YYUB OCHOBHBIC TEOPETHUYECKHUE IOJIOKEHHSI, 3HAHUE KOTOPBIX HEOOXOIMUMO JJISi OCMBICICHHOTO BBI-
MOJTHEHHUSI PaOOTHI.

B mporiecce BeimoHeHMs pabOTHI CIIEAYeT MOCTOSTHHO OOIIATHCS € MPEToaBaTesieM, He J0IycKast
110 BO3MOKHOCTH HEMPABUIIBHBIX ACHCTBUI.

OCHOBHBIE pe3yJIbTaThl SKCIIEPIMEHTOB HEOOX0IMMO 3a(DUKCUPOBATh B MMCHbMEHHOM BHJIE.

IIpu cnade 3aueTta Mo paboTe MOArOTOBUTH OTYET O MPOJENaHHON padoTe, I/ie JODKHBI OBITh OT-
pa’keHBI OCHOBHBIE PE3YIbTATHI U BBIBOJIBI.

3.Yka3zaHus /151 BHITOJIHEHUS CAMOCTOSITEIbHON paboTh

[MonmyunTts y mpenogaBaress 3alaHie W CITUCOK PEKOMEHIOBaHHOW JHTepaTyphl. M3yuenne Teo-
PETUYECKHX BOIPOCOB CJENyeT MPOBOJUTH MO BO3MOXKHOCTH CAMOCTOSITEIIBHO, HO MPHU 3aTPyTHEHUIX
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o0paraThCs K MpernoaaBaTelio.

[ToAroToBUTH MUCEMEHHBIN OTYET O MPOICITAHHON padoTe.

[Tpu BBIMONMHEHUHN (PPOHTANBHBIX 33JaHUHN 1O YCMOTPEHMIO IPEToaBaTelisi padboTa MOXKET OBbITh
orieHeHa 0€3 MMChMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJBHBIC BOMPOCHI, IPH YCIOBUU aAKTHB-
HOW CaMOCTOSITENIbHON PaOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToanuyeckne peKOMeHIAUM J1JIs1 IIpenojaaBaresiei

1. Ykazanus ajis poBeACHUS JICKIUH

Ha nmepBoii BBOJHOM JIEKIMH CAENIaTh 00Kt 0030p CoAepKaHUs Kypca U OTMETUTh HOBBIC METO/IbI
Y TIOJIXO/IbI K PEIICHUIO 33/1a4, paCCMaTPUBAEMBIX B Kypce, TOBECTH JI0 CTYIEHTOB TpeOoBaHUs Kadenpsl,
OTBETUTH Ha BOIIPOCHI.

HpI/I IIOATOTOBKE K JICKIITMOHHBIM 3aHSATUAM HGOGXOI[I/IMO HpOI[yMaTL IIJIaH €ro HpOBGI[eHI/IH, co;[ep-
YKaHWE BCTYIUTEIbLHON, OCHOBHOM M 3aKJTFOYMTEIILHON YaCTH JIEKIIMH, O3HAKOMHUTBCS C HOBUHKAMHU y4eO-
HOM ¥ METOJIMYECKOU JINTEPATYPHI, MyOTHKAIUSIMU MIEPUOTUICCKON MMeYaTH M0 TEME JICKIIMOHHOTO 3aHS-
tus. [lepen n3oKeHUEM TEKYIIETo JEKIIMOHHOTO0 MaTepHralia HallOMHUTh 00 OCHOBHBIX UTOTaX, JIOCTHUT-
HYTBIX Ha OpeabLaynux Jekusax. C 3Tol Leblo 3aaTh HECKOJIBKO BOIIPOCOB ayIUTOPUHU U OCYIIECTBUTD
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJICHTOB.

B XO0I€ JICKIIMOHHOI'O 3aHATUSA HpGHOIIaBaTCJII) JOOJIKCH Ha3BaThb TCMy, y‘~IC6HI)Ie BOHpOCBI, O3Ha-
KOMUTB CTYJIEHTOB C TIEPEYHEM OCHOBHOM U JIOTOJIHUTEIBHON JTUTEPATYpHI O TeMe 3aHsThs. PackpbiBas
conepmaHI/Ie yT-Ie6HI>IX BOHpOCOB, aKLIeHTI/IpOBaTI) BHUMAHUC CTYIICHTOB Ha OCHOBHBIX KaTCFOpI/IFIX, SABJIC-
HUSX U Tpoleccax, 0COOCHHOCTSIX UX MPOTeKaHWs. PacKpbiBaTh CYIIHOCTb U COJEp)KAHUE Pa3IUYHBIX
TOYCK 3peHI/I$[ u HEly‘-IHBIX IIoaAxX0a0B K O6B$ICHCHI/IIO TEX UJIN UHBIX ﬂBJ’IGHHﬁ nu HpOIIeCCOB.

CrnenyeT apryMeHTHpPOBaHO OOOCHOBaTh COOCTBEHHYIO IMO3UIMIO MO CIIOPHBIM TEOPETHYECKUM
BOHpOC&M. HpI/IBOILI/ITI) HpI/IMepI)I. 3aIlaBaTI) 10 XOIIy HN3JIOKCHHUA JICKIITMOHHOT O MaTepHa.Ha pI/ITOpI/I‘ICCKI/Ie
BOIIPOCHI U CAMOMY JIaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMH MBICIUTEIHHON AeSITENbHOCTU
CTy,Z[eHTOB, IIOBBIIICHUKO UX BHUMAHUA U HHTepeca K MaTepI/IaJIy JICKIINHU, €€ conepmaHmo. HpeHOI[aBa-
TeNb JTOJDKEH PYKOBOAUTH PabOTON CTYAEHTOB MO KOHCHEKTUPOBAHHUIO JIEKIIMOHHOTO Marepuaia, moj-
YEepKUBaTh HEOOXOAWMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHHHA H3y4aeMOU TeMbl, 0c000
BBIJIETISIS, KaTerOpHallbHbIN anmapaT. B 3akirounTenbHONM 4acTH JIEKIMHA HE00X0AuMO chopMyIupoBaTh
O6IIII/I€ BBIBOJbI IIO TEMCE, paCKpI)IBaIOHII/Ie conepmaHHe BCEX BOHpOCOB, IIOCTABJICHHBIX B JICKIIHNHU. 06’1)-
SBUTDH IIJIaH OYEPEIHOT0 MPAKTUYECKOTO 3aHATHS, JaTh KpaTKUE PEKOMEHIAIMH MO MOATOTOBKE CTY/ICH-
TOB K HpaKTI/ILIeCKOMy 3aHSTUIO. OHp@I[GJ'II/ITL MECTO U BpCMfI KOHCYJ'IBTaHI/II/I CTYIleHTaM, IIOXKEJIaBIIINM
BBICTYITUTH Ha MPAKTUYECKOM 3aHITHH C JOKIAIaMH U pedepaTramu.

Ha mocnegneit nexuuu ynenuTs BpeMs JUisi 0030pa HauOoJiee BaXKHBIX IMOJIO0KEHUN, paCCMOTPEH-
HBIX B Kypce.

2. Vka3aHus JUIsl IPOBEACHUS JJaOOPAaTOPHBIX 3aHATUI

CobmoiaTh TpeOOBaHUS TEXHUKH 0€30IaCHOCTH U MPOBOJUTH HEOOXOIUMBIE PA3bSICHEHUS O Mpa-
BUJIBHOCTH MIOBEJICHUS B JIAOOPATOPHUH.

[Tepen BeIMoOMHEHUEM JTAOOPATOPHON PAOOTHI IPOBEPUTH CTENIEHb TOTOBHOCTU CTYACHTOB, HAMIOM-
HUTb U OOCY/IUTh OCHOBHBIE TEOPETUUECKUE MOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOAUMO JJIsi OCMBICIICH-
HOTO BBHITIOJIHEHUSI padoT.

B npouecce BbInoaHEHUsT pabOTHI clelyeT MOCTOSHHO OOIIATBCS CO CTYJEHTaMH, HE JIOIyCKasl 1o
BO3MOKHOCTH UX HENPABWIBHBIX IEUCTBUM.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJIbTAThl SKCIIEPUMEHTOB ObUIM 3a()UKCUPOBAHBI CTYJICHTAMU B
MMCbMEHHOM BHJIE.

ITpu npueme 3auera 1o padore TpeOOBATH OTUET O MPOJAETAHHON paboTe, TJe AOJKHBI OBITH OTpa-
KEHbI OCHOBHBIE PE3YJbTAThl U BBIBOJIBL.

3.Yka3zaHus 10 KOHTPOJIIO CAMOCTOSITENIbHOW PabOThI CTYACHTOB

[To ycMmoTpeHuio mpenojaBaTens 3aJaHie Ha CaMOCTOSITENIbHYIO paboTy MOXKeT ObITh MHIWBUIY-
aJIbHBIM WIN (PPOHTATBHBIM.

[Ipy ucnonp30BaHMM MHIUBUAYAIbHBIX 33aJaHUIl TpeOOBaThb OT CTYJEHTa MUCbMEHHBIH OTYET O
pojieTIaHHo paborTe.

[Ipn npuMmeHeHnn (PpPOHTATBHBIX 3a/laHUN BECTH KOJUIEKTHBHBIE OOCY)KIIEHHS CO CTyIEHTaMHu OC-
HOBHBIX TEOPETUYECKUX TOJIOKEHHH.



C nenpio KOHTPOJIS KauecTBa BBINIOJHEHUSI CaMOCTOATENbHOM paboThl TpeOOBaTh MHAWBUIYaIb-
HBIC OTYETHI (JOIMYCTUMO BMECTO MMCHMEHHOTO OTYeTa MPUMEHATh WHAWBUAYaJIbHBIE KOHTPOJIBHBIE BO-
IIPOCHI).

[Iporpamma cocrtaBieHa B cooTrBercTBuH ¢ TpedboBanusmu OC HUAY MUDU u yuebHBIM TUTa-
HOM OCHOBHOM 00pa30BaTeIbHOW IpPOrpaMMBbl 0 HampasieHHuto noarotoBku 15.03.01 MammHoctpoe-
HUE.

Pabouyro mporpammy COCTaBHII JIOIEHT 7 / ~ T'epacumosa B. M.
et

PerieH3eHT: 10LeHT by 3yGosa H.I'.
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[Tporpamma ono6pena na 3acegannu Y MKH 15.03.01 MammHocTpoeHHE.
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