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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 HGOGXOI[I/IMLIM HHCTPYMCHTOM HX YCTAHOBJICHUS.

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 wucmnonb- | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUYHBIX JIUCIU-
30BaTh 3HAHUS | TJTMH, METOJbI MATEMAaTHYECKOTO aHallhu3a U MOJICITUPOBAHMS,
€CTEeCTBEHHOHAYY- TEOPETHUUECKOTO U SKCHEPUMEHTAIBHOTO HCCIEAOBaHUS
HBIX muciuroing, | Y-YKE-1 yMers: ucnonib30BaTh MaTreMaTUYeCKHE METOAbl B TeX-
MPUMEHSATH HUYECKHUX MPUIOKEHHUSIX, pACCUUTHIBATh OCHOBHBIE YHCIIOBBIE XapaK-
METO/Jbl MaTeMaTH- | TEPUCTUKU CIy4YalHBIX BEJMYMH, pPEIIaTh OCHOBHBIC 3a7a4Md MaTe-
YECKOIr0 aHajlu3a M | MAaTUYECKOM CTAaTUCTHKH; pelIaTh THUIIOBBIE paCUETHBIC 3a1a4n
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, OCHOBHBIMH IpUE€MaMu 00pabOTKH
O WCCIIEJOBAaHMS B | SKCIIEPUMEHTAIBHBIX JAaHHBIX, METOAAMHU pPa0OTHl C MPUKIATHBIMU
MOCTABJICHHBIX  3a- | IPOTPAMMHBIMHU MPOAYKTaAMHU SKCIEPUMEHTATBHBIX JTaHHBIX, METOJa-
Jadax MU PaOOTHI C MPUKIAJAHBIMU MPOTPAMMHBIMU POAYKTAMHU
VYKII-3 | Cnocoben craButh | 3-YKII-3 3narb: ocHOBHBIE mpHeMbl 3((HEKTUBHOIO YIpaBICHUS
cebe oOpa3oBaTenb- | COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOJUKH CAaMOKOHTpPOJS, ca-
HBbIE I[EJM TIOJ BO3- | MOPAa3BUTHUSI M CaMOOOpPa30BaHUs Ha TMPOTSHDKCHHH BCEH JKU3HU C
HUKAOIINE >KU3HEH- | UCTIONB30BaHUEM ITU(PPOBBIX CPEICTB
Hble 3amaduu, noaou- | Y-YKII-3 VYmers: »ddexTuBHO TMUIaHUPOBATH M KOHTPOJIUPOBATH
pathb CHOCOOBI pe- | COOCTBEHHOE BPEMs, UCIIOJIB30BAaTh METOABl CAMOPETYJISIUN, CaMo-
IIEHUSI W CPEJACTBA | Pa3BUTHS M CaMOOOYYECHHS B TEUYCHHE BCEH JKH3HHM C MCIOJIb30Ba-
pazButus (B TOM | HUEM IU(POBBIX CPENICTB




YHUClIe C HCIONb30-
BaHMEM LU(POBBIX
CPEICTB) IPYrux He-
00XOAMMBIX KOMIIE-
TEHIINAI

B-YKII-3 Bnangets: MeTomaMu yIpaBiieHHs COOCTBEHHBIM BpeMe-
HEM, TCXHOJJOIHMAMH HpI/I06p€T€HI/I$I. HUCIIOJIB30BaHUA U O6HOBJI€HI/IH
COLIMOKYJIBTYPHBIX M NpOdEeCCHOHAJIbHBIX 3HAHUW, YMEHUH, W
HABBIKOB; METOJHMKAMHU CaMOPA3BHUTHS W CaMOOOpa3OBaHUS B Teye-
HUE BCEM U3HU C HUCIOJIb30BaHHEM IU(POBBIX CPE/ICTB

obmienpodeccuoHaNbHbIE:

Kon
KOMIIE-
TEHLNU

HaunmenoBanue
KOMIIETEHIINU

Nuaukatopbl JOCTUKEHUS KOMITETEHIIUU

OIIK-3 | CriocobeH npUMEHSTH COOTBET-

CTBYIOLITUI (busuko-
MaTeMaTUYECKUM armapar, MeTo-
Jbl aHalM3a U MOJEIMPOBAHUS,
TEOPETHUUYECKOTO U HKCIIEPUMEH-
TaJbHOTO MCCIIEOBAaHUA MPU pe-
HICHUH TTPO()EeCCHOHATBHBIX 331a9

3-OI1K-3 3HaTh: OCHOBHbIE MaTEMaTHYECKUE TMPUIIOKE-
HUS U (pU3HYeCKUe 3aKOHbI, SBJICHHS M MPOIECChl, Ha
KOTOPBIX OCHOBAaHbI MPUHIUIIBI

JIeiCTBUSL 00BEKTOB MNPOeCCHOHATBHON JIEATEIbHOCTH,
a TaKXKe anmapar TEOPETUYECKOTO U IKCIEPUMEHTAIIb-
HOT'O UCCJIEI0BAHUS

V-OIIK-3 VYMeTh: NpUMEHSTh OCHOBHBIC 3aKOHBI Mate-
MaTUK{, QU3UKU U TEXHUYECKHX HayK MPH MOJEIUPO-
BAHUU TEXHOJIOTUYECKUX MPOLIECCOB

B-OIIK-3 Bnagers: MareMaTHYeCKHM ammapaToM, Me-
TOJAMH TE€OPETUYECKOTO U HKCIEPUMEHTAIBHOTO HCCIIe-
JIOBaHMs MPHU PEIIeHUU NPoeCCHOHATBHBIX 3a/1a4

3agaumn BOCIIHTAHHUS, P€AJIN3YyEMbIC B PAMKaX 0CBOCHHUA JUCIHUILINHDBI
B nponecce ocBOeHMS JAHHOW TUCHHUILIMHBI PEATU3YIOTCS CIEAYIOMME 3a]a4 BOCIIMTAHUS:

Hanpasie- | Co3nanue
HHe/Iean ycJa0BHii, odec-
NMeYUBAIOIINX

Hcnogab30BaHue BOCHHTATEJILHOIO
noTreHumagaa y‘—leﬁﬂbIX JAUCHHUIIINH

BosjieueHune B pa3HoOILIA-
HOBYK) BHeY4YeOHYI0 Jesi-
TeJbHOCTh

Mpodeccu- | - popmupona-
OHAJILHOE M | HHE KYJIbTYPBI

TPya0BOE HUCCIEI0BATEIb-

BOCIIMTAHME | CKOM U MHXKe-
HEPHOU Jies-
TEIBLHOCTH
(B16)

Hcnonbs3oBaHne BOCIUTATENBHOTO T10-
TEHIUAaJa JUCITUIUIHH Mpodeccro-
HaJIBHOTO MOAYIA U1 (POPMHUPOBAHUS
WHXEHEPHOTO MBIIIUICHUS U HHXKE-
HEpHOM KyNIbTYpHI 32 CUET IpaKTHUe-
CKHX CTYJICHUECKHX UCCIIeIOBAaHUN
COBPEMEHHBIX TPOU3BOACTBEHHBIX
CUCTEM; MTPOCKTHOM JESITEIIbHOCTH
CTYJIEHTOB IO pa3paboTKe U ONTUMHU-
3aI[U¥ TEXHOJOTUYECKUX CUCTEM, CBSI-
3aHHOU C pEeIIeHUEM pealbHbIX MPO-
W3BOJICTBEHHBIX 33/1a4; MIPOX 0K ICHUS
4yepes pa3HooO0pa3Hbie UTPOBBIE, TBOP-
yeckue, hecTuBabHBIE (POPMBI, Tpe-
Oyrole aHaIn3a CI0KHOT0 00BEKTa,
TTOCTAaHOBKH OTHOCUTEBHO HETO Tpe-
o0pa3oBaTeNnbHBIX 33124 JJI UX OIl-
TUMAJIbHOTO PEIICHHS.

1.Opranunsanus Hay4HO-
MPaKTUYECKUX KOHPEpEeHIN
Y BCTpEY C BELYIUMHU CIIe-
HHAATMCTAMHU MPEAIPHUITHI
ropojia ¥ BeTepaHaMH aToM-
HOW OTpaciu.

2. Opranusanust 1 IpoBeJe-
HUE IPEIMETHBIX OJTUMITHAT
Y y4acTHE B KOHKypcax Mpo-
(heccuoHaIBLHOTO MacTep-
CTBa.

3.Yyactue B €XKeroJHbIX aK-
LUAX CTYJIEHYECKUX CTPOU-
TEJbHBIX OTPSIIOB

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
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Paznea 1
CoBpeMeHHBIC aCTIIEKThI
A3BUTHS XHUMHUH.
1 P 11| 1 7
OCHOBHBIC TIOHSITHS U
3aKOHBI XUMUH.
Crpoenue atoma Ilepuo- I3
MYeCKas CUCTEMA dJIe- JIP
1 MEHTOB B CBETE TCOPUHU (muceMeH-
CTPOCHUS aToMa. HO/YCTHO)
XUMHUECKas CBSI3b U
3 CTPOCHHUE MOJICKYII 7 7
OCHOBBI XUMHYECKOM
4 TEPMOJIMHAMUKHU 7 7
Paznen 2
XuMu4eckasi KHHETUKa U
5 11 7
paBHOBECHE
6 PactBopsl. Dnekrpoinu- 11 9
TUYECKasi AUCCOIUAITHS KP
2 7 DNEeKTPOXUMHUYECKHE 11 | 1 6 9 (mucpMen- 25
MIPOIIECCHI HO/YCTHO)
XuMUYecKas u 3IEKTpO-
8 XUMHUYECKas KOPpO3us 7 1 9
METAJIJIOB
72/
Hroro 4 412 | 6/2 62
ATTecTanus pa3iesioB 50
3auver 50

Hcnionb3yembie popMbl aTTecTalinu pa3aenos: JI3 — nomariHee 3aganue (mucbMeHHo), JIP — otuer

o naboparopHoit padore (yctHo), KP — koHTponsHas padora

Coaep:xaHue JIECKIMOHHOI0 Kypca

Tema nexuun. Bopocekl, oTpadarbiBaeMble Ha JIEKIHH Bcero YueoHo-
4yacos MeTOIMYecKoe
o0ecneyenue
1 2 3
Jlekuus 1. CoBpemMeHHBIE aCIeKThI PA3BUTHS XUMHUH. 1 1-9
OcHOBHbIE OHSTHA M 3AKOHbI XUMHH.
OcCHOBHbIE MOHATHS XMMHU: MaTepHsi, MOJe BEIIeCTBO, XMUMUYECKUN




DIIEMEHT, aTOM, MOJIEKYJIa, MPOCTHIE U CIIOKHBIE BEIIECTBA, A0COIOTHAS
¥ OTHOCUTEJIbHAsI aTOMHAsl Macca, a0COIOTHAS U OTHOCUTENIbHAS MOJIe-
KyJIIpHasi mMacca, MoJib, MOJISIpHas Macca BEIECTBa, Yucio ABOraipo,
SKBUBAJICHT, SKBUBaJeHTHass Macca. OCHOBHBIE 3aKOHBI XUMHH: COXpa-
HEHUS MacChl M DHEPruM, MOCTOSHCTBA COCTaBa, MPOCTHIX OOBEMHBIX
OTHOLICHHUSI, ABOTaJipo, SKBUBAJICHTOB. [[OHATHE XUMUUECKON peaKkuH,
CTEXUOMETPUYECKUN KOIPPUIIMEHT, WHACKC, MCXOJHBbIC BEIECTBA U
MPOIYKTHI peaKINU

Jlekuus 2. Crpoenue atoma Ilepnoanyeckas cucrema 3J1eMeHTOB B
cBeTe TeOPHHU CTPOEHHSI aTOMAa. XMMHYeCKasl CBSA3b M CTPOEHHE MO-
JIEKYJI

CocraB aromHoro siapa. M3oronsl, n3o0apsl. Mozenu cTpoeHHs aTroma.
MIPOTOHHO-HEHTPOHHAsA Teopus, Mojenb TomcoHa, Pesepdopna, bopa,
COBpEMEHHasi KBaHTOBO-MeXaHu4yecKasi Mojielb. [loHaTrue u BUbl Criek-
TpoB. [lonsitue opoburanu. Ypauenue Llpeaunrepa. KBantoBbie uncna.
ITpunnun [aymu. I[Ipasuno Xynna. IIpaBuna Kneykosckoro.

Jlekums 7. DiieKTpoxXuMHu4ecKHe Mpouecchl.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb OKHUCIICHUS.
[Ipoueccyl okuciaeHUss U BOcCTaHOBJIEHUs. COCTaBlIEHHE YpaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUHU: METOIOM 3JIEKTPOHHOTO
OanaHca, MOHHO-3JIEKTPOHHBIM MeT0/10M.CTpoeHue, CrocoObl Moryyde-
HUs, CBOWCTBA METAJUIOB. PaBHOBecHe Ha TpaHULE METalI—pacTBOP.
OnexTpoaHblid noreHuuan. CTaHIapTHBIA BOJOPOAHBIN 31eKTpod. Psin
CTaHJApPTHBIX D3JIEKTPOJHBIX IOTEHUUaNoOB.  YpaBHeHue HepHcra.
["asibBaHUYECKU AJIEMEHT. DJIEKTPOABUIKYIIAs CUJIa dJIEMEHTa. DJeK-
TPOJIU3 paciiaBoB. PacTBOpUMBIE M HEPACTBOPUMBIE aHOMBI. JIEKTPO-
nu3 pacTBopoB. Karo/Hble 1 aHOAHBIE MPOLIECCH TPU 3JIEKTPOJIN3E BOJ-
HBIX PACTBOPOB JIEKTPOJINTOB. 3aKoHbI Dapazest.

Jleknua 8. Xumuueckasi M IJIeKTPOXUMHYECKAS] KOPPO3Usl MeTaJI-
JIOB

Kopposusi meramioB. Knaccuduxaius KOppO3MOHHBIX IMPOIECCOB.
XuMHuueckasi Koppo3us. OIEKTpPOXUMHUYECKas Koppo3us. MexaHuszm
AIIEKTPOXUMHUYECKON Koppo3uu. Buapl nenongpuzanuu. 3amura Mme-
TaJUIOB OT KOPPO3UH. .3AIUTHBIE TMOKPBITUS: METAIUIMYECKUE U HEMe-
TaJUTMYECKUE. DJIEKTPOXUMUYECKAs 3aIUTa: MPOTEKTOPHAs U KaTOHAsI.
Wuruburtopsl Koppo3uu

1-9

IlepedyeHb NpakTH4eCKUX PadoT - He MPEAYCMOTPEHbI Y4eOHBIM IJIAHOM

Ilepedyennb 1a00paTOPHBIX padoT

Tema s1abopaTopHoii padoTsl. Bonpocsl, oTpadaTbiBaeMble Ha Jia- Bcero Y4eOHo-
00paTOPHOM 3aHATHH 4yacos MeToquYecKoe
obecrneyenne
1 2 3
OKuCINTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKInu 3 1-9

CocraBiieHHE OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. BnusHue
cpensl Ha peakuuio. Kiaccudukanus peakuuit




DJIeKTPOJIN3 3 1-9
OCOOEHHOCTH 3JIEKTPOJIM3a BOIHBIX PAcTBOPOB COJIEH, 00pa30BaHHBIX
OECKUCIOPOAHBIMU U KHCIOPOJCOACPKAIUMH KuciotamMu. OcoOeHHO-
CTH DJIEKTPOJM3a COJIeH, 0Opa30BaHHBIX METAUIAMU C Pa3IUYHBIMU
AIICKTPOTHBIMH OTCHIIATIAMH.

3aganus I CaMOCTOATEILHOM Pa0d0ThI CTY1€HTOB

Yyeono-
METOANYEeCKoe
ob0ecreuenue

Bomnpoce! 111 caMOCTOATEILHOTO U3yUeHus (3a1aHusl) Bcero
Yacos

1

3

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

OCHOBHbIE 3aKOHBI XMMHH: COXPAHEHHUS MAcChl U SHEPIHH, MOCTOSH-
CTBa COCTaBa, MPOCTHIX OOBEMHBIX OTHOIICHUS, ABOTAIPO, IKBUBAJICH-
TOB. [IoHsATHE XUMHUYECKOW PEaKINH, CTEXUOMETpUUecKuil koddduiiu-
€HT, UHJIEKC, ICXOJIHbIE BEIIECTBA U MPOIAYKTHI PEaKIHH

1-9

Jleknus 2. Ctpoenue atoma Ilepuoanyeckas cucrema 3JieMEHTOB B
cBeTe TEOPHH CTPOCHUA aTOMA. XMMHUYECKAs CBA3b U CTPOCHHE MO-
JIeKYJI

[IpaBmia KiieukoBckoro. OneKTpoHHbIE KOH(QUIYpallMM aTOMOB H
HMOHOB.

[lepuonnueckuit 3axon .M. MenneneeBa.CTpyKkTypa NnepuoanuecKon
CUCTEMBI 3JIEMEHTOB: I1€PUO/bI, TPYIIIIHI.

1-9

Jleknus 3. Xumuieckasi CBsi3b U CTPOEHHE MOJIEKYJI

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

Jlekuusi 4. OCHOBBI XMMHY€CKOIi TEPMOIMHAMUKHI

TennoBoit >pdekT XUMUYECKON pPEaKIUU: SK30- U IHIOTECPMHUECKUE
peakuuu. 3akoH ['ecca. DHTponus cucteMbl. TepMOXUMHUYECKUE YpaB-
HEHUS TMPOLECCOB. OHTalblus oOpazoBaHus. OHeprusa [ubOca u
HaIpaBJIEHHOCTh XUMHUUYECKUX PEaKUUN. Y CIOBUS CaMOIPOU3BOIBHOTO
MPOTEKAHUS XUMUYECKUX PEAKIIUM.

Jleknus 5. Xumuyeckasi paBHOBeCHE U KHHETHKA

CkopocTh peakiuyi, KUHETUYECKOE YpaBHEHUE PEaKIMH, 3aBUCUMOCThb
CKOpOCTH OT KoHLeHTpauuu. llopsnok peaknuu. CKOpocTH peakuuit
JUIS pa3HbIX NOPsAAKOB. KMHETHYECKOE YCI0BHE XUMUYECKOTO PAaBHOBE-
cust. BiusiHue Temmepatypsl Ha CKOpPOCTh XMMHUYECKHX peakiuii (mmpa-
Buwio Baut-T'odda, ypaBuenue Appenuyca). DHeprus akrupanuu. Ka-
TaJIU3aTOPBHI.

1-9

Jlekuus 6. PacTBOpbI. DJIeKTPOTUTHYECKAS] IUCCOMUALIHSA
Koncranra mucconmanuu. Monnsie ypaBuenus. Tabmauiia pacTBOpuMoO-
ctu. Cmemenue paBHoBecus. MlonHoe npoussenenne Boasl, pH. Muan-
KaTopbl

1-9

Jleknms 7. DJIeKTPOXUMHYECKHE TPOLECCHI.

1-9




DNEeKTPOABMKYIIAsL CUJIA AJIIEMEHTa. DJEKTPOJIU3 paciuiaBoB. PactBopu-
MbI€ U HEPAaCTBOPUMBIE aHOJBL. JIEKTPOJU3 pacTBOpoB. KaronHele u
AHOJIHBIE TIPOLIECCHI MPH 3JIEKTPOJIM3E BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.
3akonsl dapages.

Jlekumusa 8. Xumuueckasi H 3JIEKTPOXMMHYECKAs KOPPO3HS MeTAJI- 9 1-9
JIOB
3aluTHBIE MTOKPBITUSA: METAINIMYECKHE U HEMETAJUINYECKUE. OJIEKTPO-
XMMHYECKas 3aluTa: IPOTEKTOpHas U KaronHass. MHruburopsl koppo-
3UH

PacueTHo-rpaduyeckasi padora y4yeOHbIM IJIAHOM He NMPeAYCMOTPEHA.
KypcoBasi padoTa yueOHbIM IJIAHOM He NPeIyCMOTPEHA.

OoOpa3oBare/ibHbIE TEXHOJIOTMH
HpI/I pcajin3aiun y‘I66HOl"O MaTepHrajia Kypca HCHOJIb3YIOTCI pPAa3JIMYHbBIC O6paSOBaTeJ'IBHBIe TCX-

HOJIOTHH, CIIOCOOCTBYIOIIME CO3JIaHHIO aTMOC(epbl CBOOOAHOM M TBOPUECKOW IUCKYCCHUU KaK MEXIy
IpenojaBaTesieM U CTyJIeHTaMH, TaK U B CTy/A€HUYECKOM rpymnme. L{enbto mpu 3ToM siBIsieTcsl BbIpadoTKa y
CTYJICHTOB HAaBBIKOB M KOMIIETCHIMH, IO3BOJISIOIIUX CAMOCTOSTEIBHO BECTH HCCIEAOBATEIBCKYIO U
Hay4HO-TIEJJarOTHYECKYI0 padoTy.

AyauTOpHBIE 3aHATUSA IPOBOJATCA B BHJIE JIEKIUI ¢ Hcnoap30BanueM [IK U koMIbprOTepHOTO mpo-
eKTOpa; JJaOOpPaTOPHBIX 3aHATHH — B OCHAIlEHHON NpuOopamMH M peakTuBamu Jiaboparopuu (aya. 536).
CamocrodrenbHas paboTa CTyJI€HTOB IIPOBOJUTCS MO PyKOBOJACTBOM IPENOaBaTes, ¢ OKa3aHUEM KOH-
CyJbTALlMH U ITIOMOLIY IIPU MOATOTOBKE U BBIIIOJHEHUH IOMAILHUX 3a1aHAN

(I)OHI[ OIICHOYHLIX CPEIACTB

@DOH/JT OIIEHOYHBIX CPEJCTB MO AUCIUITUHE 00ECIIeYNBAET MPOBEPKY OCBOCHHSI TUIAHUPYEMBIX pe-
3yNbTaTOB O0yUYeHUs (KOMIIETEHIIUI U UX WHIUKATOPOB) MOCPEACTBOM MEPONPUITUN TEKYIIETO, pyOek-
HOTO U TPOMEKYTOUYHOTO KOHTPOJIS 110 AUCIUIUIMHE.

CBs13b MeXIy POPMUPYEMBIMU KOMIIETEHIUAMU U (OpMaMU KOHTPOJISI KX OCBOCHUS MpeACTaBIe-
Ha B clleqyromiell Tabmuie:

Haumenosanue
Ne | koutpomupye- | Koa m HamMeHOBaHME MHIMKATOPA TOCTHKEHUS HaunmenoBanue
/1 | MBIX pa3ziesioB KOMIIETEHIIUI OLICHOYHOTI'O CPEICTBA
(Tembr)
BxoaH0i KOHTPOJIb
3-YKE-1, Y-YKE-1, B-VKE-1 Bonpoce! BX01HOTO KOH-
1 | Bee Temsl 3-OI1K-3, V-OIIK-3 Tpons

ATTCCTaI_II/ISI pasaciioB, TCKyIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTH

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

KonTponbHas pabora

[IpomexxkyTouHas arrecTanus

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




Oyenounvie cpedcmaa 0is 6X0OH020 KOHMPOJisi IPENICTABIIIOT CO00# BOMPOCHI, KOTOPBIE 3a1af0T-
Csl CTyJIeHTaM B MUCbMEHHOH opMe. AHHOTALMS IPUBEACHA HIDKE.
B kadecTBe oyenounoco cpedcmea mekywe2o KOHmMpOJisi OUHOU POPMBI OOYUEHUS UCIIOIB3YIOTCS

3aluTa JOMalIHUX 3a/laHui (MMCbMEHHO U YCTHO), YCTHBIM OTYeT Mo JabopaTopHoit paboTe, TecT (MUCh-
MEHHO). AHHOTalluu JIOMAIllHEeTo 3aJjaHusl, TeCTa U MPUMEPHBIN MepeueHb BOMPOCOB Ui OTYeTa I10 Jia-
O0opaTopHO# paboTe MPUBEACHBI HIKE.

B kauectBe oyenounoco cpedcmea mexywe2o KoHmpo.isa OYHO-3209HOM (opMbl 0OyueHHs HC-
MOJIB3YIOTCS  3alllUTa JOMAITHUX 3aJaHuii (MMCBMEHHO U YCTHO), YCTHBIM OTUeT 1o jJaboparopHoii pabo-
Te. AHHOTallMK JOMAlIHero 3aJaHusi U MPUMEPHBIN NepeyeHb BOMPOCOB UId OTYETa MO JIabopaTOpHOH
paboTe npuBeaEHBI HUXKE.

B kauectBe oyenounozo cpedcmea mexkyweco KOHmpo.ia 3a04HON GOPMBI 00YyUSHHS HCIIONb3YIOT-
Cs 3allMuTa JIOMAIHUX 33JaHuil (MMCHhMEHHO M YCTHO), YCTHBIH OTYET MO JabopaTopHOi paboTe, KOH-
TpOJbHAs paboTa (MMCbMEHHO). AHHOTAIlUM JOMAIIHETO 3a/laHus, KOHTPOJIbHOI paboThl U MPUMEPHBIN
nepeyeHb BOMPOCOB I OTYETA MO J1a00opaTOpHOM paboTe MPUBEICHBI HIDKE.

B kauecTBe OLIEHOUHOrO CpeACTBAa ammecmayuu pasoena UCHoIb3yeTcs KOHTpoiab uroros (K1),
KOTOPBIH MpeACTaBIseT COO0H CyMMY pe3y/IbTaTOB OLIEHOYHBIX CPEJICTB TEKYILIETO KOHTPOJISL.
na npomesicymournotl ammecmayuu TPELyCMOTPEHBl TEOPETUUYECKUE BOMPOCHI, MPUBEICHHBIC

HUXKE.
I1o uToram o0y4yeHusi BbICTABJISIETCS 3ayem.
Bonpochl BX0JJHOT0 KOHTPOJISA

K xakomy kiaccy BemectB orHocutcst HCI

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

Yem oTmyaroTcs OpraHudecKre COSqUHEHUs 0T Heopraundeckux. [Ipusenure npumMepsl.

Yro Takoe MOJIb?

gl B[ W N -

PaccraBbre K03()(PUIIUEHTHI B ypaBHEHHH XUMUYECKON PEaKIIIH:
NaOH+H2S04=Na2S04+H20

6 | Beruucaure Mosiekysipayro Maccy H2SO4

IIpumep nomaniHero 3aganus

Bapuant 3agmanusa

Ne 1 1. OGBsicHuTe CyTh MOJIETH CTpoeHus atoMa Pesepdopa, ocBeTute ee HeJOCTaTKH.
[IpuBenuTe pucyHOK

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

3. UeMy paBHBI CIHHOBBIE YHCJIA DJIEKTPOHOB Ha MOCJIEIHEM SJHEPIETUYECKOM YPOBHE
aToma KpemHus. YTo 310 03Hayaer?

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

2. Onpenenurte U NpeACTaBbTE B TAOJIMYHOM BHJI€ KBAHTOBBIC ,  TAK)KE HAMTUIIINTE
aneKkTpoHHBIe hopmyibl atoMa pochopa P u AByX meMeHTOB, CIEAYIONINX 32 aTOMOM
(docdopa uepes Ba U YETHIPE MOPSIKOBBIX HOMEPA COOTBETCTBEHHO

3. qCMy PpaBHbI MArHUTHBIC YHCJIa 3JICKTPOHOB HA MOCJICIHEM SHCPICTHYICCKOM




\ \ YpPOBHE aTroMa KpeMHHs. YTO 3TO 03Hayaer?

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

Howmep Bapuan- | Homepa 3amaHuii, OTHOCSIIUXCS K JAHHOMY BapHaHTY

Ta
01 1 2 3 4 5 6 7 8 9 10
02 11 12 13 14 15 16 17 18 19 20

1. KakoBa coBpemeHHasi ¢opMynupoBKa nepuoaudeckoro 3akona [[.M. MenneneeBa. 3HaueHue
MIEPUOJUYECKOI0 3aKOHA.

2 Kakue BUJIbI XUMUYECKHUX CBsi3ei Bbl 3HaeTe? OQUMHAKOBBIN JIM BUJ CBSI3U B CICIYIOLIUX MOJIE-
kynax: HCI, CI2, NaCl? Uro na3biBaeTcs sHeprueii cs3u? Kakyio pasMepHOCTh UMEET IHEPTHUs CBSI3U?
Yro Ha3pIBaeTCA JJIMHOU CBI3U?

3. O6pa3zoBaHue CEPOBOAOPO/IA M3 MIPOCTHIX BEIIECTB MPOTEKAET Mo ypaBHeHUI0: H2 () + Spom0O
= H2S(r); H°x.p.=-— 20,15 x/Ixx. Ucxoas u3 3HaueHnii S0298, COOTBETCTBYIOMINX BEUIECTB MPEICITUTE
AS0 298 u AGO 298 s 3T0# peakuuu.

4. Peakuus unet no ypaBHeHuto A(r) + 2B(r) = C(r). [lpu ycraHoBieHUH paBHOBECHUS KOHIICH-
TpallMu ydacTBYIOUIMX B peakuuu BemecTB paBHB: Ca=0,06 mons/n, Cg= 0,12 mons/m, Cc = 0,0216
MOJIb/T. BeIUuCIINTE KOHCTAHTY PAaBHOBECHS M UCXOJIHBIE KOHIIEHTpAllMU BemecTB A u B.

5. Temneparypa kurnenusi BOgHOro pactBopa caxapo3sl  CioH20011  paBna 101,4 oC. Kpuocko-
nuyeckas koncranta Bogsl 1,86 °C. Borunciute TEeMIIEpaTypy KpUCTAJUTH3AIMHN PACTBOPA.

6. CocTaBbTe MOJIEKYJSIPHBIE ¥ MOHHO-MOJICKYJIIPHBIE YPAaBHEHMsI PEaKIUi B3aUMOJCUCTBUS B
pactBopax Mexay Na2CO3 u Ba(OH)2.

7. OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU MTPOTEKAIOT MO cxeMaM. COCTaBbTE AJIEKTPOHHBIE
yYpaBHEHHUS U Ha OCHOBAHUHU MX PacCTaBbTe KOAPPUIMEHTH B YpaBHEHHSIX peakiuii. J[is kaxmoil peak-
LU YKAXKUTE, KAKOe BEIIECTBO SBJISICTCS OKHCIUTENEM, KAKO€ — BOCCTAHOBHUTEJIEM; KaKO€ BEIIECTBO
OKUCJIIETCS, KaKO€ — BOCCTAHABIMBACTCS:

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

6) KCIO3 + H202 = KCI + 02 + H20

8. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU MTPOTEKAIOT 10 cxeMaM. COCTaBbTE DJIEKTPOHHBIE
ypaBHEHHUS U Ha OCHOBAHUHU MX PacCTaBbTe KOIPPUIMEHTH B YpaBHEHHSIX peakiuil. s Kaxaon peak-
U YKAXKHUTE, KAaKOe BEIIECTBO SBJISIETCS OKHCIUTENIEM, KAKO€ — BOCCTAHOBHUTENIEM; KaKO€ BEIECTBO
OKHUCIISIETCS, KAKOE — BOCCTAHABIMBAETCA:

a) K2Cr207 + HCI =CI2+ CrCI3 + KCI + H20
6) Au + HNO3 + HCI = AuCI3 + NO + H20

9. MapranneBblil JIEKTPOJI B paCTBOPE €ro COJM uMeeT noTeHnman - 1,23 B. Beruucnure xon-
[EHTPAaLNI0 HOHOB Mn2+ (B MOIB/M).

10. Dnextponu3 pactBopa Na2SO4 mpoBomwnu mipu cuiie Toka 4 A B Teyenue 2 4. CocTaBbTe
AJNIEKTPOHHBIE ypaBHEHUS MPOIECCOB, MPOUCXOIAIIMNX Ha dNeKkTpoaax. Kakas mMacca BOJbI pH 3TOM pas-
JIOKUJach U YeMY paBeH 00beM Ia3oB (H.y.), BBIICTUBUIMXCS Ha KaToJie U aHoae?

IIpumepHBIE BONPOCHI K 0TUYETY 1O J1a0opaTopHOil padore:

Pacckaxxute cymHocTh 3kcniepumenTa Ne 1 B 1abopatopHoii pabore «IeKTpOIn3»

[TpuBenuTe BbIBOA MO SKcriepuMeHTy Ne 1 B mabopaTopHoi paboTe « IJIEKTPOIIN3»

I[aﬁTe OMPCACIICHUC TOHATUIO 3JICKTPOJIN3a

Bl W[N] -

Kakmne BHUJIbI DJICKTPOAOB MCIOJIB3YKOTCA B OKCIICPUMCEHTE

Chnucok TCOPETHYCCKHUX BOITPOCOB K 3a9€TYy

1 | IlousTue marepuu. BemectBo, nosne.




IlonsiTre aTroma, MOJIEKYbl. XUMUUYECKUI 3JIEMEHT

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

4 [TocrossuHast ABorazpo. 3akoH ABorajpo. 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. BHYTpeHHSs sHEeprusi, paboTa U SHTANIBIINS 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 | Dnexrponutudeckas nuccounanus. Mexannsm Juccoluanuy — ruapaTalys, CojibBaTalus.

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

19 | OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakliuu. CTeneHb OKUCIIEHUS.

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

21 | DnekTponu3 pacTBOpoB. 3akoHbI Dapases.

21 | Koppo3sus metaiuioB. Knaccuukanus KOppO3UOHHBIX IPOLIECCOB. .

22 | Xumudeckast KOppo3us. DJIEKTPOXUMHUYECKas KOPPO3HSI.

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

ITo utoram O6y‘ICHHH BBICTABJIACTCA 3auem.

IIkaabl oeHKH 00pa30BaATEJIbHBIX J10CTHKEHUM
[IIxama oreHKN BXOJHOTO KOHTPOJIsS, OTYETA 110 JJTabopaToOpHOH padoTe:

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




- HC 3a4TCHO- 3aJaHHUC HE BBIIIOJHCHO, BBIIIOJIHCHO C OI_HI/IGKEIMI/I, KOTOPBIC TpCGyGTCSI HUCIIPAaBUTb, UJIA
CAaHO IMOCJIC YCTAHOBJIICHHOI'O CPOKa

HIkana oneHKH TecTa, JOMALIHEr0 3aJaHUSA, KOHTPOJIbHOH PadoThHI (OLEHUBAETCHA B IPO-
EeHTAax):
IMpoueHTsI

TpeOoBaHUs K 3HAHUAM

100-85 OTBeThl Ha NOCTaBJIEHHBIE BOIPOCHI IIOJIHbIE, YETKUE U pa3BepHyThIe. Pemenus 3anau
JIOTMYHBI, JOKa3aTeNbHbl U JAEMOHCTPUPYIOT aHAIUTHUECKUE M TBOPUECKUE CIIOCOO-

HOCTHU CTYACHTA.

84-70 I[aI-OTCSI IIOJIHBIC OTBETHI Ha IIOCTABJICHHBIC BOIIPOCHI. IlokazaHo YMCHHE BBIACIIATH
MPUIUHHO-CJICACTBCHHBLIC CBA3U. HpI/I peICHUN 3a4a4 OOMMYHICHbBI HEC3HAYUTCIIbHBIC

OH_II/I6KI/I, HCITPABJICHHBIC C IOMOIIBIO «HABOJAIINX) BOIIPOCOB IIPCIIOAaBaATCIIA.

69-60 OTBeThl Ha BOIIPOCHI M PELIEHUS NIOCTABIEHHBIX 3aJa4 HEJOCTaTOYHO MoJaHble. Jlorn-
Ka U [OCJIEIOBATEIbHOCTh B PELIEHUM 3aJjady UMEIOT HapylieHus. B oTBeTax oTCcyT-
CTBYIOT BBIBOJIBI.

OneHku TecTa, TOMAIHEro 3aJaHusl, KOHTPOJIbHON paboThl (B 0ayuiax) BBICUUTHIBAIOTCS IIYTEM
IIPOU3BEICHUS MPEIBAPUTEIBHO BBIIEJICHHOIO KOJUYECTBa 0ayuloB (B mpejenax paszesia) U BETMUYHHbI

BBICTABJICHHOI'O IIPOLICHTA.

IlIxkana omeHUBaHNUA 3a4eTa M0 JUCHUILINHE « XHMHUSD):

banisl
(utoroBoit
PEUTHHTOBOM
OLIEHKH)

Ouenka (0as
3a OTBET Ha
3auere)

TpeGoBanus Kk 3HAHUAM

100-60

«3aumenoy
50-30 6annos

— OneHka <«3ayTeHO» €CIM OH HUMEET 3HaHWs OCHOBHOI'O
MaTepuaia, €clid OH IMPOYHO YCBOMJ MHPOTpaMMHBIA MaTepua,
MIOCJIEZI0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €ro M3JaraeTr ero
Ha 3a4ere, BiaJieeT HEOOXOAMMBIMM HAaBBIKAMU U NpPHUEMaMHU HX
BBITIOJIHEHMSI, YMEET TECHO YBSI3bIBATh TEOPHIO C IPAKTUKON

— VYueOHble TOCTUKEHUS B CEMECTPOBBIN NMEPUOJT U pe3yIbTaTaMU
pYOEXKHOrO KOHTPOJSL JIEMOHCTPUPYIOT JOCTAaTOYHYIO CTENEHb
OBJIAJICHUS IPOTPAaMMHBIM MaTEPUATIOM.

60-0

«He 3aYMmeHo»
29-0 6annoe

— OrmeHka «HE 3a4TEHO» BBICTABISAETCS CTYIEHTY, KOTOpBIH He
3HAeT 3HAYUTEJIbHON 4acTu MPOrpaMMHOI0 MaTepuania, JOIMyCKaeT
cyluiecTBeHHble OmMOKU. Kak mpaBmiio, OlLEHKa «HE 3auTEHO»
CTaBUTCSl CTyJEHTaM, KOTOpbIE€ HE MOTYT MPOJIOJIKUTH OOy4eHHeE
0€e3 OMOIHUTEIBHBIX 3aHATHH MO0 COOTBETCTBYIOIIEH TUCIMITIIMHE.
— VYueOHble JOCTHKEHUS B CEMECTPOBBIN NMEPUOJI U pe3yIbTaTaMu
pYOEXKHOrO KOHTPOJS JAEMOHCTPUPOBAIM HE BBICOKYIO CTENEHb
OBJIaJICHUS IPOTPAaMMHBIM MaTEPHaIOM 10 MUHUMAJIbHOM IJIaHKE.

YueOHO-MeTOAUYEeCKOe U MH(POPMALIMOHHOE OlecrieyeHUue Y4eOHOW JUCUUIIIN-

HbI

1. Munaesckas JI.B. O6mas xumus. s HHXKEHEpHO-TEXHUUYECKUX HAINPaBICHUH MOATOTOBKU U
crnienuanbHocTelt: yueOHoe nocooue / JI. B. Munaesckas, H. A. llleronuxuna. Cankr-IletepOypr: Jlans,

OcHoBHas uTeparypa:




2020. TekcT : anekTpoHHBIH // JIaHb : 37eKTpOHHO-OMOMoTeyHas cuctema. — URL:
https://e.lanbook.com/reader/book/126907/#2

2. EropoB B.B. Obmas xumwus: ydeOnuk nns BY3oB / B.B. EropoB. — 2-¢ u3n. — CaHKT-
[TetepOypr: Jlanb, 2021. — 192 c. Tekcr : snekTpoHHbIH // JIaHb : 3eKTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL:

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

3. Axmeros, H. C. O6mias 1 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 :
AIeKTPOHHBIN // JlaHb : 5ekTpoHHO-OnbOMnoTeunas cucrema. — URL:

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

JlononHuTenpHas tuTeparypa:

4. Crach, H. ®@. Pemenue 3anaq mo obmeit xumun : yae6Hoe nocodbue / H. ®@. Crach, A. B. Kop-
myHoB. — 3-€ u3J., crep. — Cankr-IlerepOypr : Jlans, 2021. — 168 c. — ISBN 978-5-8114-2274-6. —
Tekcer : AJICKTPOHHBIH // Jlanb : 3JICKTPOHHO-0MOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/168941 (nara obpamienus: 06.04.2021). — Pexxum moctyma:

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

5. JleBunkuii, M. M. Jlo6po nokanoBats B xumuto! / M. M. JleBuukwuii ; xynoxuuk 1. E. Mapes.
— 3-e m31. — Mockaa : JIabopartopus 3Hanwmii, 2021. — 201 c¢. — ISBN 978-5-93208-510-3. — Teker :
AEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEIHAS cucTeMa. — URL:
https://e.lanbook.com/book/166729 (nara obpamenus: 06.04.2021). — Pexum poctyma: sl aBTOPH3.
II0JIb30BaTENEH.

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

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

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

7. bunos JI.LH. COopHuk 3a1a4 ¥ ynpaxHeHu# o obmeil xumuu: yueonoe nocodue / JI.H. bau-
o, U.JI. [lepdunona, T.B. Cokonoa. — Cankr-IletepOypr: Jlans, 2016. — 188 c.

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

8. Cunmnpira WM.H. Meronuueckue ykazaHuss K JabopaTopHoil pabore «OKHCIUTENBHO-
BOCCTaHOBUTENbHBIE peakiumny. - banakoso: BUTU HUAY MU®U, B anpobdauuu. - 16 c.

9. CununbiHa M.H. Metonndeckue yka3aHus K jabopaTopHoil pabore «QnekTponus». - banako-
Bo: BUTU HUAY MU®DMU, B anpobauuu. - 16 c.
[TporpamMmmHuoe obecrieueHue u IHTepHET-pecypehl:

1. ChemSpider — nopran moucka 1 HHPOPMAIMU O XUMHYECKUX COCAMHEHUIX
2. http://www.chem.msu.su/rus/elibrary/ - moptaxn snekTpoHHON OMOTHMOTEKH IO XUMHHU
5 http://www.chemnet.ru - Ilopran ¢yHZaMEHTATBHOTO XHMHYECKOro oOpa3zoBaHusi Poccun

[DnexTpoHHbI pecypc]| — Pexxum nocryna:
6 http://school-sector.relarn.ru/nsm/ - Xumust 1151 BCeX: MUTFOCTPUPOBAHHBIE MaTepHAIIbl IO 00-
1Ie, OPraHMYECKON 1 HEOPTAHUYECKOW XUMHUHN

MarepuajibHO-TEXHUYECKOe o0ecredeHrue Y4eOHOH TUCHMILTUHbI
YuebuHas ayauropus (aya.536)

Ha6op XUMHUYCCKUX PCAKTUBOB U IMOCYbI

Bempsmurens 3582 aiist nabopatopHoi paboThI
[Ika¢ BeITSKHOM ¢ BcTpoeHHbIM BeHTmiiitopom BEHTC 150 BKO
Yuebnasa aymuropus (aya.535)
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O6opynoBanue:

Kommiekt MynbTumMeiuitHOro o00pyaoBaHus (IpoeKTop, sKkpaH, kommnbiorep, MBI, konoHknN)

Monutop Lenovo,

IIpoextop BENG,

Dkpan Lumien,

Kononku Genius

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

OmneparuBHas mamath - 4Gb

JInneH3snoHHOE U CBOOOIHOE pOrpaMMHOE o0ecrieueHre o0Iero u npodeccnoHaaIbHOrO Ha3Havye-
HUSL

YuyeOHO-MeToAN4YeCKHEe PEKOMEHIAIMHU ISl CTY/IeHTOB

1. Yka3zanus 11l NPpOCJTyIIMBAHUS JIEKIUM

[lepen Hayamom 3aHATUN BHUMATEIbHO 03HAKOMUTLCS C yU€OHBIM IIJIAHOM MIPOBEICHUS JICKIUN U
CIUCKOM PEKOMEH/I0BAaHHOM JTUTEPATYPHI.

[lepen mocemneHueM OYepeTHOM TEKIIUN OCBEKUTH B MaMSATH OCHOBHBIE KOHIICIIIMH MTPOWUIEHHOTO
panee Marepuaia. [loaroToBUTH MPU HEOOXOAMMOCTH BOITPOCHI MpernogaBaTeto. He Halo omacaThes, 4To
BOIIPOCHI MOTYT OBITh TTPOCTHIMHU.

Ha nexiuun oCHOBHOE BHUMaHUE CIIEYeT YACIATh He PopMyIaM U MaTEMAaTHUYECKUM BBIKIIAIKAM,
a COJIEP KaHMUI0 MU3yYaeMbIX BOIIPOCOB, OMPEACIICHUSIM M IIOCTAHOBKAaM 3a]1a4.

B nmporecce n3yyeHus JIEKIIMOHHOTO Kypca He0OX0IMMO MO0 BO3MOXKHOCTH 4acTO BO3BpAIIAThCA K
OCHOBHBIM MOHSATUSAM M METOJaM PEelIeHus 3a/1a4 (3[1eCh BO3MOKEH BHIOOPOUHBII KOHTPOJIb 3HAHUH CTY-
JICHTORB).

XenarenbHO UCHIOIB30BaTh KOHCIEKTHI JIEKIUH, B KOTOPBIX HCIIONb3YeTCs MPUHATAs MpenoiaBa-
TeJIeM cucTeMa 0003HAYCHHIA.

s Gonee moapoOHOTO M3Y4YeHHS Kypca cleayeT pabdoTaTh ¢ PEKOMEHIOBAaHHBIMHU JINTEPATYP-
HBIMU UCTOYHHUKAMHU U BHOBB TOSBIISIOIIMMUCS UCTOUHUKAMHU.

2. Yka3aHus il BbITIOJIHEHHS JIA00PaATOPHBIX padoT

CobmoiaTe TpeOOBaHMS TEXHUKU 0€30IaCHOCTH, JJISl YETrO MPOCIIyIIaTh HEOOXOAUMBbIE pa3bsiCHE-
HUS O MPaBUJIBHOCTH MOBEACHHS B TAOOPATOPHH.

[lepen BeIMONHEHHEM J1a00OPAaTOPHOI PabOTHI MPOBECTH CAMOCTOATEIHHO MOJATOTOBKY K padboTe
W3Y4YUB OCHOBHBIE TEOPETUYECKHE TMOJIOKEHUS, 3HAHWE KOTOPHIX HEOOXOAMMO JAJiSi OCMBICIEHHOTO BHI-
MIOJIHEHUS paOOTHI.

B nporecce BbImosiHeHHs pabOTHI CIEAYET MOCTOSTHHO OOIATHCS € MIPENoaBaTesieM, He TOMyCcKas
110 BO3MOKHOCTH HEMPABWIBHBIX ICHCTBUM.

OCHOBHBIE pe3yJabTaThl SKCIIEPUMEHTOB HEOOX0IUMO 3aPUKCUPOBATH B MMCHBMEHHOM BHUJIE.

[Ipu cnaue 3adera no paboTe MOATOTOBUTH OTYET O MPOJAETaHHOW paboTe, I/ie AOKHBI OBITh OT-
pa’XeHbl OCHOBHBIE PE3yJbTAThl U BBIBOJIBI.

3.Yka3aHus 1Ji51 BbIIOJTHEHUS] CAMOCTOSATEIbHOU padoThl

[TonyuuTs y mpenojaBaresns 3aJjaHue U CIIHUCOK PEKOMEHJIOBAHHOW JuTepaTypsl. M3yduenue teo-
PETUYECKUX BOIPOCOB CIEAYET MPOBOAUTH MO BO3MOXKHOCTU CaMOCTOSITENIBHO, HO IPH 3aTPyJHEHUAX
oOpamiaThCs K MPEenoaBaTelo.

[ToAroToBUTH MMCEMEHHBIN OTYET O MPOJICITAHHON padoTe.

[Ipu BeIMONTHEHNH (POHTATBHBIX 3aJaHU MO YCMOTPEHHUIO TpernoaBaTens paboTa MOXKET OBITh
orieHeHa 0e3 MMChMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJBHBIE BOMPOCHI, IPH YCIOBUU aKTHB-



HOM CaMOCTOATEILHON PaOOTHI.
HOI[I‘OTOBI/ITB OTBCTHI HA KOHTPOJIbHBIC BOITPOCHI.

MeToanuyeckue peKOMEHIAUM AJIsl NpenoaaBareien
1. Yka3aHus 1Ji npoBeieHUs JeKIMii

Ha nepBoii BBOHOI JIeKIMU caenath o01muii 0030p cofepxkaHus Kypca i OTMETUTh HOBbIE METO/IbI
Y MIOJIXOJIBI K PELICHHIO 3a/ia4, pacCMaTpUBaeMbIX B Kypce, JOBECTH JI0 CTYACHTOB TpeOoBaHus Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipu moAroToBKe K JIEKIIMOHHBIM 3aHATUSAM HEOOXOAMMO MPOAYMaTh IJIaH €ro MpOBEACHUS, COAep-
YKaHHe BCTYMUTEIbHON, OCHOBHOM M 3aKIIFOUUTENIHOIN 4acTH JIEKIIUU, O3HAKOMHUTBCSI C HOBUHKaMH y4e0-
HOW M METOIMYECKOH JUTEpaTyphl, MyOIMKAUAMHI NEPUOTUIECKOM TeYaTh 10 TEME JIGKIIMOHHOTO 3aHs-
TUSA. Y TOUHUTH IUIAH NPOBEIEHUS CEMUHAPCKOI0 3aHATHUS 110 TeMe JieKuuu. [lepen usnoxeHuem Tekyiie-
ro JIEKHMOHHOTO MaTepuajga HallOMHUTh 00 OCHOBHBIX UTOTaX, TOCTUTHYTHIX HA MPEABLIYIIUX JICKIHAX.
C 5T0i1 1enplo 331aTh HECKOJIBKO BOIPOCOB ayJUTOPUU M OCYILECTBUTH BHIOOPOYHBIN KOHTPOJIb 3HAHUS
CTYJCHTOB.

B xone neKUMOHHOTO 3aHsTHs MpenoiaBaresb AOKEH Ha3BaTh TeMy, yueOHbIE BOMPOCHI, O3HA-
KOMUTB CTYJIEHTOB C TIEPEYHEM OCHOBHOM U JIOTOJHUTEIBHON JTUTEPATYypHI IO TeMe 3aHsThs. PackpbiBas
coJiep>kaHue y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHKUE CTYJCHTOB Ha OCHOBHBIX KaTETOpUSX, sIBJIE-
HUSX U IIpoleccax, OCOOCHHOCTSIX UX NMpOTeKaHMs. PacKkppiBaTh CYIIHOCTb U COJIEP/KaHUE PaA3IUUYHbBIX
TOYEK 3PEHUS U HAYYHBIX ITOAXO0/10B K OOBSICHEHUIO TEX WJIM UHBIX SIBJICHUM U IPOLIECCOB.

Crnenyer apryMeHTHPOBAHO OOOCHOBAaThH COOCTBEHHYIO MO3UIIMIO IO CIIOPHBIM TEOPETUUYECKUM
Bonpocam. [IpuBoauts npumepsl. 3agaBaTh 0 XOAY U3JI0KEHUS JIEKIIMOHHOTO MaTepuaia puTOpUIECKHe
BOIIPOCHI U CAMOMY JIaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMH MBICIUTEIHHON AESITENIbHOCTH
CTYJICHTOB, TIOBBIIIICHUIO UX BHUMaHUS U MHTEpeca K MaTepuaiy JIKIHH, ee cojepxanuto. [Ipenonasa-
TeNb JTOJDKEH PYKOBOAUTH PabOTOM CTYJEHTOB MO KOHCIEKTHPOBAHUIO JICKIIMOHHOTO MaTepuana, Moj-
YepKUBaTh HEOOXOJUMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN HM3y4aeMOl TeMblI, 0000
BbI/IETISIS, KaTeropyalibHbIM anmnapaT. B 3axmrounTenbHON 4acTH JIEKIIMM HEOOX0IUMO COpMYyIUpOBaTh
oO1irie BBIBOJBI IO TEME, PACKPBIBAIOIINE COJIEPKAHUE BCEX BOIMPOCOB, OCTABIEHHBIX B JIEKIMH. O0B-
SBUTDH IIJIaH OYEPETHOI0 MPAKTUYECKOTO 3aHATHs, JaTh KpaTKUE PEKOMEHJAlMH MO MOATOTOBKE CTYEH-
TOB K ceMHHapy. OnpeaennTs MECTO M BpeMsI KOHCYJIbTAllUU CTYJEHTaM, MOXEJIaBIIUM BBICTYIIUTh Ha
ceMHHape C JI0KJIaaMu U pedepaTamu.

Ha nocnenneil nexuuu yaenuTs BpeMs uis 0030pa Hanbojiee BaKHBIX MOJOXKEHHUH, PacCMOTPEH-
HBIX B Kypce.

2. Yka3aHus I NpOBeJeHNs 1a00paTOPHBIX 3aHATHH.

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

[lepen BeIMoOMHEHUEM JTAOOPATOPHON PAOOTHI IPOBEPUTH CTENIEHb TOTOBHOCTU CTYACHTOB, HAIOM-
HUTb U 00CYIUTh OCHOBHBIE TEOPETHUUYECKHE MOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO ISl OCMBICIIEH-
HOTO BBITIOJIHEHHSI paboT.

B nporecce BbIOIHEHUST pabOTHI ClieAyeT NOCTOSIHHO OOLIAThCsl CO CTYJEHTaMH, HE JIOMYCKas 10
BO3MOKHOCTH UX HEMPABUIbHBIX ACHCTBUI.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTAThl SKCIEPUMEHTOB ObUTM 3a(MKCHPOBAHBI CTYJICHTAMH B
IIMCbMEHHOM BHJIE.

[Ipu mpueme 3ayera mo padote TpeGOBaTh OTUET O MPOJIETAHHON paboTe, Iie AOKHBI OBITH OTpa-
KEHbI OCHOBHBIE PE3YJbTAThl U BBIBOJIBI.

3.Yka3aHusi 10 KOHTPOJII0 CAMOCTOATEIbHON PadoThl CTY/ACHTOB



ITo ycMoTpeHuio mpenoaaBaTelsl 33/laHie Ha CaMOCTOSTENbHYI0 paboTy MOXKET ObITh WHAWBUAY-
AITBHBIM WJIN (DPOHTAIILHBIM.

[Ipu ucnosb30BaHUM MHIMBUIYAJIbHBIX 33JaHUN TpeOOBAaTh OT CTYACHTA MUCHMEHHBIH OTYET O
MpojieTIaHHOoH paborTe.

[Tpu npumeHeHnn (HPOHTANBHBIX 3aJlaHMN BECTU KOJUIGKTUBHBIC OOCYXKICHHS CO CTYyACHTAaMH OC-
HOBHBIX TEOPETHUYECKHUX MOJI0KEHHUH.

C menpro KOHTPOJISI KQ4eCTBA BBIITOJHEHUSI CAMOCTOSATENBHON paboThl TpeOOBaTh MHIMBHYyallb-

HBIC OTYETHI (JIOIyCTUMO BMECTO MMCHMEHHOTO OTYeTa MPUMEHSATh MHAWBUAYaJIbHBIE KOHTPOJILHBIE BO-
MIPOCHI).

[Tporpamma coctaBnena B cooTBeTcTBUH ¢ TpeboBanusimu OC HUAY MUOU n yyeOHBIM MI1aHOM
OCHOBHOM 00pa30oBaTeIbHOM MpOrpaMMbl MO HampasieHuto noarotoBku 13.03.01 TemmosHepreruka u
TeIJIOTEXHHKA.

PaGouyro mporpammy cocTaBuil IOIEHT 3epHBIIIKUHA A. A.

Peuensent: nouent 3ybosa H.I'.

[Tporpamma onobpena Ha 3acenanuu YMKH 13.03.01 TerosHepreTrka U TeIIIOTEXHHUKA.

[Ipencenarens yueOHO-MeTOAMUECKOM KoMuccuu PazyBaeB A.B.



