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

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

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

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

pEeXEHUe, OXpaHy OKPYKaIOIIEH CpeIbl.

Mecto aucuumiinabl B crpykrype OOII BO

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




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

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

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

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

obmenpodeccuoHalIbHbIE:

Kon HaumenoBanue NuaukaTopel JOCTUKEHUSA KOMITETCHIIUN
KOMIIE- KOMIIETEHILIUH
TEHLIMU
OIIK-2 | Crocoben mnpumeHsatsh cooTBeT- | 3-OI1K-2 3HaTh: OCHOBHBIE MAaTEMaTHYECKHE
CTBYIOLIUI NPUIOKEHUsT M (PU3MYecKHe 3aKOHBI, SBICHHUS U
($U3HKO-MaTEMAaTUYECKUN  amma- | MPOILEeCChl, Ha KOTOPBHIX OCHOBAHBI MPHUHIIUIIBI
paT, METOJbI JIeiCcTBUSL 00BEKTOB MPOGeCCHOHATBHON JIEATEIbHOCTH,
aHajgM3a M MOJICTTUPOBAHUS, | @ TAKXKE amnmapar TEOPETHUYECKOTO U dKCIEPUMEHTAIb-
TEOPETHYECKOT0 U HOT'O UCCJIEI0BAHUS
JKCIepUMEHTaIbHOro  uccieno- | Y-OIIK-2 YMmerb: NpUMEHSTb OCHOBHBIE 3aKOHBI
BaHUS TIpU MaTeMaTUKH, (PU3MKU M TEXHUYECKUX HAyK IMPHU
petieHuun POo(HeCCUOHATBLHBIX | MOJICTHPOBAHUH TEXHOJIOTUICCKUX MTPOIIECCOB
3a71a4 B-OIIK-2 Brnagers: mMaTeMaTH4YeCKUM ammapaToM, Me-
TOAAMH TEOPETHYECKOTO U IKCIEPUMEHTAIBHOTO HC-
CIIeIOBaHMS MPHU pelIeHUHd MpodeCcCHOHATBHBIX 3a/1a4
3aualm BOCIIUTAHUS, p€a/IN3yeMbI€ B paMKax 0CBOCHUA JUCIHUIIINHDbI
B nporecce 0cBO€HUSI TaHHOW JUCHUIUIMHBI PEATM3YIOTCS CIEAYIOIINE 3a/1a4l BOCIIUTAHUS:
Hanpasaenune/ Co3nanme yciaosBuii, | MUcnosib3oBanue BocnmuTa- | BoBiieuenne B pasHoOILUIa-
ey o0ecneynBaIOIINX TeJbHOT0 NMOTEHIAJIA | HOBYK) BHeY4YeOHYI0 [esi-
YUeOHBIX THCUUIIIHH TeJbHOCTh
IIpodeccuo- - popmupoBanue Hcnonb3zoBanue BocnuTa- 1.Opranuzanus Hay4HO-

HAJIbHOE U TPY-
JA0BOE BOCIIUTA-

HHE

KYJbTYPbI UCCIENOBA-
TEJIbCKON 1 MH)KEHEP-
HOU JIEATEIIbHOCTH
(B16)

TEJIbHOT0 NOTECHIMAJIA JUC-
LUUIUTHH podeccnoHanbHo-
ro MOAys /Ui opMHUpOBa-
HUsI HTH)KEHEPHOTO MBIIILIe-
HUsl U NH)KEHEPHOU KYJIbTY-
PBI 3a CUET NMPAKTUYECKUX
CTYJIEHYECKHUX HUCCIIE0Ba-
HHW COBPEMEHHBIX MTPOU3-

MPAKTUYECKUX KOH(pepeHIui
Y BCTPEY C BeIyILIMMH CIIe-
LUATUCTaMHU IPEITPUATHH
ropojia ¥ BeTepaHaMH aTOM-
HOM OTpaciu.

2. Opranuzanus 1 mpoBese-
HUE IPEIMETHBIX OJIUMIIHA]
Y y4JacTHe B KOHKypcax Impo-




IO peleHusl.

BOJICTBEHHBIX CUCTEM; TIPO-
€KTHOU JEeATEIbHOCTH CTY-
JICHTOB T10 pa3padoTKe U
ONTUMHU3AINH TEXHOJIOTHU-
YECKHX CHCTEM, CBS3aHHOU
C pelICHHEM peallbHbIX
MIPOU3BOJICTBEHHBIX 33]1a4;
MIPOXOXKJICHHS Yepe3 pa3Ho-
o0Opa3HbIe UTPOBBIE, TBOP-
4yeckue, pecTuBabHbIC
(dhopmbl, TpeOyrolye aHaTu-
3a CJIOJKHOr0 00BEKTa, I10-
CTaHOBKH OTHOCHUTEIILHO
HEro mpeoOpa3oBaTEIbHBIX
3aja4 ISl KX ONTHMAaJIbHO-

CTBa.

(heccroHaIBLHOTO MacTep-

3.Y4acTHe B €Kerogunlx aK-
LUSIX CTYJIEHYECKUX CTPOU-
TEJIbHBIX OTPSIJIOB

CTaBIISIeT 2 3aUETHBIX €AMHUIIBI, 72 aK. yaca 1o BceM opmam 00ydeHusl.

CTpykTypa U coaepkaHue y4eOHOM IUCIUTIIHHBI
JuctumuimHa npernoaaercs cryneHtam B 1-m cemectpe. O0mas TpyJ0eMKOCTh TUCIUIUIMHBI CO-
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Paznen 1
CoBpeMeHHBIE aCIEKThI
a3BUTHSA XUMHHU.
1 p 11| 1 7
OCHOBHBIE TTOHSTHUA B
3aKOHBI XUMHH.
Crpoenue atoma Ilepuo- 13
HyecKas cucTeMa dJie- JIP
2 | 711 7 25
1 MEHTOB B CBETE TEOPUHU (mucpMen-
CTPOCHUSI aTOMA. HO/YCTHO)
Xumuueckas CBSI3b M
3 CTPOCHHE MOJIEKYIT 7 7
OCHOBBI XUMHYECKON
4 TEPMOJAMHAMUKH 7 7
Pazgen 2
XuMuueckass KHHETUKA U
5 aBHOBECHE 11 ! KP
2 Pac I; Y —, (mucemMeH- 25
TBOPBL. DIIEKTPOJIHU-
6 p p 11 9 HO/YCTHO)
THYECKas TUCCOIUAIIHS




7 DIIEKTPOXUMHUYECKHUE 11 | 1 6 9
MPOLIECCHI
XuMuueckas u 3J1eKTpo-
8 XUMUYECKast KOPPO3Hs 7 1 9
METaJLIOB
Hroro vl ar2 | 62 62
ATTecTanus pa3iesion 50
3auer 50

Hcnons3yembie (hopMbI aTTecTaliuu paszneios: JI3 — momanrnee 3aganue (mucbkMeHHO), JIP — otuet
1o JtaboparopHoit padore (yctHo), KP — koHTpOsIbHAs paboTa

Conep:kaHue JIEKIHOHHOTO Kypca

Tema sexkuuu. Bonpockl, oTpadaTrbiBaemMble HA JeKIUH Bcero Yyeono-
4acoB METOHYECKOe
obecreueHue
1 2 3
Jleknus 1. CoBpeMeHHbIe aCNIeKThI PA3BUTHSL XUMHH. 1 1-9

OcHOBHBIE TIOHATHS M 3aKOHBI XHUMHH.

OCHOBHBIC TIOHATUS XHUMUH: MaTcCpusa, I10JIC BCHICCTBO, XUMHUYECKHUI
9JICMCHT, aTOM, MOJICKYJIa, IPOCTBHIC U CJIOKHBIC BEIICCTBA, a0coJrroTHas
N OTHOCHUTCJIbHAsA aTOMHas Macca, a0COJIIOTHAS ¥ OTHOCHUTEIILHAS MOJIe-
KyJIsipHagd Mmacca, MOJib, MOJIsIpHad MaccCa BCHICCTBA, YMUCIIO ABoraz[po,
OKBHBAJICHT, S9KBHBAJICHTHasA Macca. OCHOBHBIC 3aKOHBI XMMHH: coxpa-
HCHHUA MACCbl U OHCPIrHH, IIOCTOAHCTBA COCTaBa, ITPOCTBLIX 00BEMHBIX
OTHOLICHHA, ABoraz[po, SKBUBAJICHTOB. I1oHATHE XUMUUeCKOI p€aKuuu,
CTeXI/IOMeTpI/I‘leCKHﬁ K03(1)(1)I/II_II/I€HT, HHACKC, HCXOJHBIC BCIICCTBA H
MMPOAYKTHI pCaKINUN

Jlekuus 2. Crpoenue atoma Ilepnoanyeckas cucrema 3j1eMeHTOB B 1 1-9
CBeTe TEOPHH CTPOEHUA aToMa. XMMHU4YeCKas CBSA3b M CTPOeHHE MO-
JIEKY.JI

CocraB atomHoro sipa. Mzotonsl, n306apel. Moaenu cTpoeHHs aToMma!
MIPOTOHHO-HEUTPOHHAs Teopwusi, Moaenb Tomcona, Pesepdopaa, bopa,
COBpEMEHHAasl KBAaHTOBO-MEXaHUUYeCKast MoJelb. [IoHATHe U BUIBI CIIEK-
TpoB. [lonsTue opburanu. Ypasuenue lllpeaunrepa. KBantosble unca.
ITpunnun [Haymu. [Ipasuno Xynna. IIpasuna KnedkoBckoro.

Jlekums 7. DiieKTpoxumMHu4ecKHe Mpouecchbl. 1 1-9
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKHUCIICHUS.
ITpoueccel okucieHuss U BoccTaHoOBIeHUs. CocCTaBI€HHE YpaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUU: METOIOM 3JIEKTPOHHOIO
OanaHca, HOHHO-3JIEKTPOHHBIM MeToJ1oM.CTpoeHHe, CrocoObl Mojyde-
HUs, CBOWCTBa MeTaylioB. PaBHOBecuMe Ha TIpaHMIE METaJI—pPacTBOP.
OneKTpoAHbli noreHnman. CTaHaapTHBIA BOJOPOAHBIA 3JEKTpoA. Psn
CTaHJApPTHBIX DSJEKTPOJHBIX TMOTEHUIHUaNoB.  YpaBHeHue HepHcra.
["anbBaHUYECKU DJIEMEHT. DJIEKTPOABMIKYINAS CHJIa dJIEMEHTa. DJeK-
TPOJIU3 paciyiaBoB. PacTBOpUMbIE 1 HEPACTBOPUMBIE aHOMBI. DJIEKTPO-




au3 pacTBopoB. KaronHble 1 aHOAHBIE MPOLIECCHI TIPU 3JIEKTPOJIN3E BOJ-
HBIX PaCTBOPOB JIEKTPOJINTOB. 3aKkoHbl Dapazest.

Jlekuus 8. XuMuveckass U 3JIeKTPOXMMUYECKAs KOPPO3Usl MeTaJl-
JIOB

Koppo3ust meramnos. Kiaccuduxanus KOppO3HOHHBIX IPOIIECCOB.
XuMuyeckass Koppo3us. OJIEKTpOXMMHMUECKas Koppo3us. MexaHusm
INEKTPOXUMHUUYECKON Koppo3uu. Buibl aenonspuzanuu. 3amiura Me-
TaJVIOB OT KOPPO3MH. .3alUTHBIE NOKPBITHS: METAUINYECKUE U HEMeE-
TajNInYeckue. DIEKTPOXUMHUYECKasl 3alllUTa: MPOTEKTOPHAs U KaTOIHAsI.
WMHruburopsl KOppo3un

1-9

Hepequb NMPaAaKTHYICCKUX paGOT - HE MPEAYCMOTPECHDbI y‘leﬁﬂblM JIaHOM

IlepeyeHb 1a00paTOPHBIX padoT

Tema naboparopHoii padoTsl. Bopochl, oTpadaTbiBaemMble Ha Jia- Bcero Y4eOHo-
00OpaTOPHOM 3aHATHH 4acoB MeToAHYecKoe
obecneyeHue
1 2 3
OKHNCIUTETbHO-BOCCTAHOBHUTEIbHbIE PEaKIIUN 3 1-9
CocraBiieHHE OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. BnusHue
cpeabl Ha peakuuto. Kimaccudukarys peakiuii
DJIEKTPOJIH3 3 1-9
OcoOeHHOCTH 3JIEKTPOJIM3a BOAHBIX PAcTBOPOB COJIEH, 0Opa30BaHHBIX
OECKHCIOPOAHBIMA U KHCIOPOACOAEPKAIMMHU KUcIToTaMu. OcoOeHHO-
CTH 3JIEKTPOJIM3a CoJiei, 0Opa30BaHHBIX METAJUIAMU C Pa3IUYHBIMU
AJIEKTPOJIHBIMU NOTEHIMATIAMH.
3agaHus 11 CAMOCTOSTEILHON PadoThI CTYICHTOB
Bonpoch! 1J1s1 cAMOCTOATEILHOTO M3Y4YeHHs (3a1aHus1) Bcero Yu4eOHo-
Yacos MeToauYecKoe
obecrnieyenne
1 2 3
Jlekuus 1. CoBpeMeHHBIE aCIEKTHI PA3BUTHS XUMUH. 7 1-9
OcHOBHbBIC IOHATHS M 3AKOHBI XUMHH..
OcHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHMsI MAacChl M DHEPIHH, MOCTOSH-
CTBa COCTaBa, MIPOCTHIX OOBEMHBIX OTHOIIEHHUS, ABOTaapo, SKBUBAJICH-
TOB. [IOHSATHE XUMUYECKOW PEaKIMH, CTEXUOMETpUUYECKUil Koddduiu-
€HT, MHJEKC, UCXO/IHbIE BELIECTBA U MPOAYKTHI pEaKIINH
Jleknms 2. Crpoenne atoma Ilepuonnyeckas cucrema 3J1eMEeHTOB B 7 1-9
CBeTe TEOPHHU CTPOCHHUsI ATOMa. XMMHYECKasl CBA3b M CTPOCHHE MO-
JIEKYJI
[IpaBuna KiiedkoBckoro. OneKTpoHHbIE KOH(QUIYpallMM AaTOMOB H
HOHOB.
[Tepuonnueckuii 3akon .M. MenneneeBa.CTpykTypa NepuOIAYECKOM
CUCTEMBI 3JIEMEHTOB: NEPHOIbI, TPYIIIIHI.
Jleknms 3. XumMuueckasi CBA3b U CTPOCHHE MOJICKY.JI 7 1-9




KoBanentnass cBs3b. MoHHas cBA3b. /[OHOpHO-aKLENTOPHHAS CBSA3b.
Bonopoanas cBsa3b. MeTtamindeckast CBA3b.

Jleknust 4. OCHOBBI XUMHYECKOIH TEPMOAUHAMUKH 7 1-9
TennoBoil 3¢ (ekT XUMHUECKOW peaklIuu: 3K30- M SHAOTCPMHUYECKUE
peakuuu. 3akoH ['ecca. DHTponus cucteMbl. TepMOXUMUYECKUE ypaB-
HEHUS TPOIECCOB. ODHTaNbIUsA oOpazoBanus. OHeprus [ubOca u
HAIpPaBJIEHHOCTh XUMHUECKUX pEaKlui. YCIOBUS CaMOIPOU3BOJIILHOTO
MPOTEKAHUS XUMUYECKHUX PEAKLIUM.

Jlexknus S. Xumuyeckass paBHOBeCHEe U KHHETHKA 7 1-9
CKopocTh peakiuyu, KMHETUYECKOE YPaBHEHUE PEaKLMH, 3aBUCHMOCTb
CKOpOCTH OT KOHLeHTpauuu. llopsanok peaknuu. CKOpOCTH peakuui
JUIS pa3HbIX NOPSAAKOB. KMHETHYECKOE YyCI0BHE XUMUYECKOTO PaBHOBE-
cusl. BimsiHue Temmneparypsl Ha CKOPOCTh XMMHUYECKUX peakiuil (mpa-
Bwio Bant-T'odda, ypaBuenne Appenunyca). DHeprus akrupanuu. Ka-
TaJIU3aTOPBI.

Jlekuus 6. PacTBOpbI. DJIeKTPOTUTHYECKAS TUCCOIUALHSA 9 1-9
Koncranra aucconuaruu. Mouubie ypaBHeHus. Tabiauia pacTBOPUMO-
cru. Cmerienue paBHoBecus. MlonHoe mpousseneHue Bojbl, pH. MHau-
KaTOPBI.

Jleknusi 7. Jy1eKTPOXMMHYECKHE MPOLECCHI. 9 1-9
DNEeKTPOABUKYIAs CUJIAa AJIEMEHTa. DJIEKTPOJIN3 paciuiaBoB. PactBopu-
MbI€ U HEPAaCTBOPUMBIE aHOJbl. JIEKTPOJU3 pacTBOpoB. KaronHele u
AHOJTHBIC TPOLIECCHI TP JJIEKTPOJIN3E BOAHBIX PACTBOPOB AIIEKTPOJIUTOB.
3axonsl Dapazest.

Jlekuusa 8. Xumuueckasi U 3JIEKTPOXMMHYECKAs] KOPPO3HS MeTAaJl- 9 1-9
JIOB
3aluTHBIE MOKPBITUS: METAINIMYECKHE U HEMETaJUINYeCKue. OJIEeKTPO-
XMMHYECKas 3alluTa: MPOTEKTOpHas U KartonHas. MHruburopsl koppo-
3UH

PacueTrHo-rpaduueckasi padora yueOHbIM IJIAHOM He MPeIyCMOTPEeHA.
KypcoBasi padora yueOHbIM IJIAHOM He NPeayCMOTPEHA.

OoOpa3oBare/ibHbIE TEXHOJIOTHH
HpI/I peam3anumn yqe6Hor0 MaTepHrajia Kypca HCHOJIB3YIOTCA pPa3JIMYHbIC 06pa3OBaTeJ'IBHBIe TCX-

HOJIOTHH, CIIOCOOCTBYIOIIME CO3JaHUI0 aTMocdepbl CBOOOJHON M TBOPUECKON TUCKYCCHHM KaK MEXITY
mpernojaBaTelieM U CTYJIeHTaMU, TaK U B CTyAICHUeCKO# rpymme. L{enpio mpu 3ToM sBIsieTCs BRIpadOTKa y
CTY/ICHTOB HAaBBIKOB M KOMIETCHIIMH, IMO3BOJISIOMIUX CAMOCTOSITEIHHO BECTH HCCIEAOBATEIBCKYIO H
Hay4YHO-TIEJIaTOTHYECKYIO padoTy.

AyIUTOpHBIE 3aHITUS TPOBOAATCA B BUAE JICKIUM ¢ HMcnodib3oBanueM 1K u kommbroTepHOTO MIpo-
eKTOpa; Ja0OpaTOPHBIX 3aHATHH — B OCHAIICHHOW MpUOOpaMu M peakTuBamu jabopatopuu (aya. 536).
CaMocrosiTenbHast paboTa CTYACHTOB MPOBOJUTCS TIOJT PYKOBOACTBOM IPEIOJIaBaTENsl, C OKa3aHUEM KOH-
CyJbTallUi U MOMOIIM MPU MOATOTOBKE U BBINOJHEHUH JOMAIIHUX 3alaHUI



DoH/| OLICHOYHBIX CPEACTB

@DOoH/T OLIEHOYHBIX CPEJICTB MO AUCIMIUIMHE 00ECIICUNBACT MPOBEPKY OCBOCHHUS TIAHUPYEMBIX pe-
3yJabTaTOB 00Y4eHUs (KOMICTEHIIMH U MX WHAUKATOPOB) IMOCPEICTBOM MEPONPHUATHI TEKYILETo, pyOeK-
HOT'O M IPOMEXYTOYHOT'O KOHTPOJIS IO AUCIHUITIHHE.

CBs13b MeX Iy (HPOPMHUPYEMBIMH KOMIIETCHIIUAME 1 OpPMaMK KOHTPOJISI KX OCBOCHUS TIPEICTaBIIe-
Ha B ClIeJyIoMIel Tabmure:

HanmenoBanue
Ne | kontposmpye- | Kox u HaMuMeHOBaHUE MHAMKATOPA JOCTHUKECHUS HanmenoBanue
/T | MBIX pa3/eioB KOMITCTCHITH I OIICHOYHOTO CPEeJICTBA
(Tembl)
Bxo/1HOI KOHTPOJIb
3-YKE-1 , V-VKE-1, B-YKE-1 Bor i
1 | Bee Tembr 3-OIK-2 , V-OIIK-2 POCHE BXOIHOTO XOH
TPOJIS
ATTecranus pa3iesoB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH
2 3-YKE-1 , V-YKE-1, B-YKE-1 , JlomanHue 3agaHue
3-OIlK-2, Y-OIIK-2 , B-OIIK-2 Otuer no 1abopaTropHoOit
Bce Tembl 3-YKII-3 , V-YKII-3 ,B-YKII-3 pabore
TectupoBanue
KontposbHas padota
[IpomexxyTouHas arrectauus
3 | 3auer VYKE-1, VKII-3, OIIK-2 Bomnpocsr k 3adery

Oyenounvle cpedcmea 0isi BX0OH020 KOHMPOJisi PEJCTABIAIOT COO0H BOMPOCHI, KOTOPbIE 334at0T-
Csl CTYICHTaM B TMCbMEHHOU (popme. AHHOTALIUS TPUBEICHA HUKE.
B kauectBe oyenounozo cpedcmsea mekyujeco KoHmpoas 04HOU (HOPMbI 00YUEHHS UCTIONB3YIOTCS

3aIIyTa TOMAIIHUX 33aHui (MMCBMEHHO M YCTHO), YCTHBIA OTYET 1O J1a00paTopHOii paboTe, TecT (ITUCh-
MEHHO). AHHOTallUM JIOMAIIHEro 3aJaHus, TeCTa U MPUMEPHBIN MepeueHb BOIPOCOB AJIs OTYeTa I10 Jia-
O6opaTopHO# paboTe MPUBEACHBI HUKE.

B kauectBe oyenounoco cpedcmea mexyweco KOHmpons OYHO-3a04HOM (GopMbl 00yueHHs HC-
MOJIB3YIOTCS  3alllUTa JOMAIIHUX 3a7aHuil (MMCbMEHHO M YCTHO), YCTHBIM O0T4eT 1o jJabopaTopHOil pabo-
Te. AHHOTALlMU JIOMAIIHETO 33aJaHus U NPUMEPHBIN MepeyeHb BOIMPOCOB AJIs OTYETa MO JabopaTOpHOM
paloTe NpUBEACHBI HUXKE.

B kauectBe oyenounoco cpedcmea mexkyueco KOoHmpoas 3a04HOM GOpMbI 00yUEHHS HCIIONb3YIOT-
Csl 3alUTa JIOMAlIHUX 3aJaHUi (MMCBbMEHHO M YCTHO), YCTHBIM OTYeT o J1abopaTopHOi paboTe, KOH-
TpoJibHasl paboTa (MUCbMEHHO). AHHOTALMU JOMAIlIHETO 3a/laHusl, KOHTPOJIbHON paboThl M MPUMEPHBIi
nepevyeHb BOMPOCOB JUIsl OTYETa MO Ja0opaTOpHOil paboTe NpUBEACHBI HUXKE.

B xadecTBe OLIECHOYHOTO CPEICTBA ammecmayuy pazoeia UCIoNb3yeTcss KOHTpoibs uroros (K1),
KOTOPBIH MpescTaBIsgeT co00i CyMMy pe3yJbTaToOB OLEHOYHBIX CPEACTB TEKYLIETO KOHTPOJIS.
Hna npomesicymounoti ammecmayuy TPEAYCMOTPEHbl TEOPETUYECKHE BOIPOCHI, IPUBEACHHBIC

HUXKE.
IIo uToram o0y4yeHusi BbICTABJISICTCS 3auem.
Bonpocel BXOJHOr0 KOHTPOJIA

K xaxomy knaccy BemectB otHocutcs HCI

Kakue knaccor HCOPTaHNYCCKUX BCHICCTB BrI 3Haere. HpI/IBCI[I/ITC IMPUMCPHbI

UeM oTIHYAIOTCS OpTraHU4YCCKUC COCAMHCHUSA OT HCOPTaHNYCCKUX. HpI/IBCI[I/ITe IMPUMCPEIL.

Bl W[N] -

Yro Takoe MOIb?




5 | PaccraBbTe KOO PHUIIMEHTH B YPABHEHUH XUMHUCCKON PEaKIInu:
NaOH+H2504=Na2S04+H20

6 | Berurcanre MojeKyaspayro Mmaccy H2SO4

HpnMep JAOMAIIHETO0 3aJJaHUs

Bapuant 3aganus

Ne 1 1. O6BsacHUTE CYTh MOJIENH CTpOeHUs aToMa Pesepdopa, oCBETUTE ee HEeTOCTATKH.
[IpuBeaute pucyHoK

2. Onpenenurte U NpeaCcTaBbTe B TAOIMYHOM BHJI€ KBAHTOBBIC , @ TAK)KE HAMTUIIUTE
3JIEKTPOHHBIC (POPMYIIBI aTOMA KPEeMHHUsS Si ¥ IBYX 3JIEMEHTOB, CIICIYIOIIHMX 3a aTo-
MOM KPEMHHUS Yepe3 JIBa U YEThIpe MOPSAIKOBBIX HOMEpa COOTBETCTBEHHO

3. UeMy paBHBI CIIHHOBBIE YMCIIA AIEKTPOHOB HA MOCIEIHEM YHEPTETUIECKOM yPOBHE
aToMa KkpemHus. Uto 310 o3Hauaet?

Ne 2 1. O6wsacHuTe cyTh MOJENH cTpoeHus atoma TomcoHa. [IpuBenuTe pucyHok

2. Onpenenurte U NpeacTaBbTe B TAOJIMYHOM BHJI€ KBAHTOBBIC ,  TAK)KE HAMTUIIIUTE
3JIeKTPOHHBIE popMyIbl aroma dochopa P 1 1ByX 37€MEHTOB, CIEAYIONINX 32 aTOMOM
docdopa uepes ABa U YETHIPE MOPSIKOBBIX HOMEPA COOTBETCTBEHHO

3. Uemy paBHBI MarHUTHBIE YHUCIIA 3JIEKTPOHOB HA MOCJIEIHEM SHEPreTHYECKOM
ypoBHE aToMa KpeMHus. Yto 310 03Hauaer?

IIpumepHbIe BApHAHTHI KOHTPOJIbHOM PadoThI
Howmep BapraHTa COOTBETCTBYET JIBYM IOCIICAHUM IH(paM B 3a4ETHON KHIKKE.

HOMep BapuaH- HOMepa 3a,I[aHPII>i, OTHOCAIIUXCA K JaHHOMY BapUAHTY

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 coBpemenHas popmynupoBka nepuoaundeckoro 3akona /.M. MenzaeneeBa. 3HaueHue
MEPUONYECKOI0 3aKOHA.

2 Kakue BUJIbI XUMUYECKUX CBs3€i Bbl 3HaeTe? OAMHAKOBBIN JIU BUJ CBSI3U B CIEAYIOIIMX MOJIE-
kynax: HCI, CI2, NaCl? Yto Ha3biBaeTcs aHeprueit cBsizu? Kakyroo pazMepHOCTh UMEET SHEprusl CBs3u?
UTto Ha3bIBaeTCs AJIMHOM CBA3U?

3. O0pazoBaHKe CEpOBOAOPO/IA U3 IPOCTHIX BEIIECTB IPOTEKAET Mo ypaBHeHuto: H2 (r) + Spomb
=H2S(r); H°x.p.=- 20,15 x/Ix. Ucxons u3 3nauenunit S0298, cOOTBETCTBYIONINX BEIIECTB MPEACTUTE
AS0 298 u AGO 298 st 3TOM peakuuu.

4. Peaknus unet no ypaBHeHuto A(T) + 2B(r) = C(r). [Ipu ycraHOBIeHHH paBHOBECHUS KOHIICH-
Tpalyy y4acTBYIOIIMX B peakiuu BemecTB paBHBL: C,=0,06 monw/n, Cg= 0,12 moms/n, Cc = 0,0216
MOJIb/T. BeIuuCINTEe KOHCTAHTY PAaBHOBECHS M UCXOJIHBIE KOHIIEHTpAIlMHU BemecTB A u B.

5. Temnepatypa kuneHusi BOJHOTO pactBopa caxapo3dbl CioH22011  pasna 101,4 oC. Kpuocko-
nuyeckas koucranta Bogs! 1,86 °C. Borunciute TeMIIepaTypy KpUCTaUIM3alUU PacTBOPA.

6. CocTaBbTe MOJICKYJSIPHBIE ¥ HOHHO-MOJICKYJIIPHBIE YPAaBHEHHsI pEaKIuii B3aUMOJCUCTBUS B
pactBopax Mexy Na2CO3 u Ba(OH)2.

7. OKUCIHUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKITUU MTPOTEKAIOT 1Mo cxeMaM. COCTaBbTE AJIEKTPOHHBIC
ypaBHEHHUS U Ha OCHOBAHUHU MX PAacCTaBbTe KOIPPUIMEHTH B YpaBHEHUSX peakiuil. s kaxxmoil peak-
U YKAXKHUTE, KAaKOe BEIIECTBO SBJISICTCS OKHCIUTENIEM, KAKO€ — BOCCTAHOBHUTENIEM; KaKO€ BEIIECTBO
OKHUCJISIETCS, KAKOE — BOCCTAHABIMBAETCSA:

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




0) KCIO3 + H202 = KCI + 02 + H20
8. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU MPOTEKAIOT M0 cxeMaM. CoCcTaBbTe 3JEKTPOHHBIE
YpaBHEHHS U Ha OCHOBAHHMH UX PacCcTaBbTe KOAPQPUIIMEHTH B YPaBHEHHIX peakiuid. g Kaxaon peak-
MU YKQXKUTE, KAKOE BEIIECTBO SIBISIETCS OKUCIUTEIEM, KAKOe — BOCCTAHOBUTEJIEM; KaKOE BEIECTBO
OKHUCJISIETCS, KAKOE — BOCCTAHABIMBACTCS:
a) K2Cr207 + HCI =CI2+ CrCl13 + KCI + H20
0) Au + HNO3 + HCI = AuCI3 + NO + H20
9. MapraHueBsblil JIEKTPOJ B pacTBOPE €ro CoJau UMeEeT noreHuuan - 1,23 B. Beruuciaure kKoH-
[EHTPALUI0 HOHOB Mn2+ (B MOJIB/T).
10. Dnexrponu3 pactBopa Na2SO4 npoBoawnu npu cuiie Toka 4 A B Teuenue 2 4. CocraBbTe
AJIEKTPOHHBIC YPaBHEHUS MPOLIECCOB, MPOUCXOAIINX Ha 3eKTpoaax. Kakas Macca BOJIbI IpU 3TOM pas3-
JIOKUJIach U YeMy paBeH 00beM Ira3oB (H.y.), BBIICTUBIINXCS HA KaToJe U aHoe?

IIpumepHbBIe BONPOCHI K 0TUYETY 110 J1a0opaTopHOil padore:

Pacckakure cymHocTb dkcriepuMenta Ne 1 B maboparopHoii paboTe «IIeKTpoIu3»

ITpuBenute BbiBoI 1o 3Kcniepumenty Ne 1 B mabopaTtopHoi paboTe «IIeKTPOIH3»

JlaiiTe orpe/iesieHUe MOHATHIO AJIEKTPOIIH3a

Al WIN -

Kaxkwne BUJBI SJICKTPOAOB UCITOJIB3YKOTCS B OKCIICPHUMCHTC

Chucox TCOPECTHYCCKHUX BOIIPOCOB K 3a4€TYy

1 [Tonsitne marepuu. Bemectso, moze.

2 ITonsTue aToOMa, MOJICKYIJIbI. XHUMHUYECKUH 3JIEMEHT

3 ITonsTne maccel. AToMHas CAHMHUIIA MaCCHhI. OTHOCHUTENLHAsA aTOMHAas 1 MOJICKYJISIpHAsE Macca.

4 | IlocrossHHas ABoraapo. 3akoH ABoraapo. MoinspHas Macca

5 | Amnorponus. [Ipumepsl

6 [TonsiTre xumuuceckoi peakunu. Knaccudukanus peakiuii.

7 ITousTue AACPHOI0 MAaCCOBOI'o 4uciia. HyI(J'II/II[I)I, BHIbI

8 | [IpoToHHO-HEHTPOHHAs TEOPHUS CTPOEHUS aTOMa

9 Mopens ctpoeHus aroma TomcoHa

10 | IlonsTHE TEpMOIMHAMUKH, TEPMOAUHAMUYECKON cucTeMbl, TapaMeTpoB. Knaccudukanus cucrem.

11 | I1epBblif 3aKOH TEPMOJMHAMUKU. BHYTpeHH:s sHeprusi, paboTa 1 SHTAIBIHS CUCTEM.

12 | TernoBoii 3(h(heKkT XUMUIECKOH peaKIMu: IK30- U FHIO0TEPMUYECKHE peaknu. 3akoH [ 'ecca.

13 | Xummueckoe paBHOBecHe cucTeMbl. OOpaTuMble 1 HeoOpaTuMble peakii. KoHcTaHTa paBHOBECHS

14 | Cmemenne xuMuueckoro paBHoBecus u npuHnui Jle [latense.

15 | CkopocTh peakiuu, KHHETHYECKOE YPaBHEHNE PEAKIINH, 3aBUCUMOCTh CKOPOCTH OT KOHIIEHTPAIIHH.
[Topsimok peakuuu.




16 | IToHsATHE IEKTPOIUTOB U HEAEKTPOIUTOB. IOHBI — KATHOHBI, AHUOHBI.

17 | DnexkTponuTHYecKas AUCCONMANMA. MeXaHU3M JAUCCOIUAIIMK — THAPATAIINS, COJIbBATAITH.

18 | Crenens aucconuanuu — CUIbHBIC, cadble, CPETHUE DIICKTPOJIUTHI.

19 OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKuuu. CreneHb OKHCIICHHS.

20 | YpaBuenue HepHcra. ['anpBaHHYECKUI DJIEMEHT.

21 | DnekTponu3 pacTBOPOB. 3akoHBI Dapases.

21 | Kopposus meramioB. Kiaccuukamusi KOppO3HOHHBIX MPOIIECCOB. .

22 | Xumuueckast Koppo3us. DIEKTPOXUMHUYECKask KOPPO3HUS.

23 | 3ammTa METauIOB OT KOPPO3UH. .3alUTHBIEC TIOKPBITHS: DIIEKTPOXUMHUYECKas 3aIlIUTa

ITo uroram oOyueHuUsl BBICTABIIECTCS 3auem.

IIkajabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHUM

[Ikana oeHKH BXOAHOTO KOHTPOJISA, OTYETA 0 JabopaTOpHOI padoTe:
- 3a4TEHO - 3aJJaHKE BBIIIOJHEHO BEPHO, CAAHO B YCTAHOBJICHHBIE CPOKHU
- HE 3a4TEHO- 33aJ]aHHe HE BBITIOJHEHO, BBIIOJHEHO C OMMOKAMU, KOTOPBIE TpeOyeTCs MCIPAaBHUTh, WM
C/IaHO MOCJIE€ YCTAaHOBJIEHHOTO CPOKa

HIkana oneHKH TecTa, JOMAIIHEr0 3aJaHUSA, KOHTPOJIbHOH PadoThHI (OLlEHUBAETCA B MPO-
EeHTax):
ITpoueHTHI

TpeboBanusi K 3HAHUAM

100-85 OTBeThl Ha NOCTaBIEHHBIE BOIPOCHI IIOJIHBIE, YETKUE U pa3BepHyThIE. Pemenus 3anau
JIOTUYHBI, JOKa3aTeNIbHbl U JEMOHCTPUPYIOT aHAIIMTUYECKHE U TBOPUYECKUE CIIOCOO-
HOCTHU CTYJEHTA.

84-70 JlaroTcs 1onHbIE OTBETHI HAa IOCTABJIEHHBIE BONPOCHI. l1I0Ka3aHO ymeHHE BBIIEIATH
[IPUYMHHO-CIICACTBEHHBIE CBsA3U. 1Ipu pemieHun 3aaad AONYIICHBI HE3HAYUTEIBHBIC
OIIMOKH, UCTIPABJICHHBIE C TOMOIIBIO «HABOSAIINX)» BOIIPOCOB MPENOIaBaTES.

69-60 OTBeTHI Ha BOMPOCHI M PEIICHUS TTOCTABJICHHBIX 3a/1ay HEJOCTATOYHO ToJiHbIe. Jloru-
Ka U MOCJIEI0BaTeIbHOCTh B PEIICHUH 3aJ]a4 UMEIOT HapylieHus. B oTBeTax oTCyT-
CTBYIOT BBIBOJIBI.

OrneHKr TecTa, TOMAIIHEro 33JaHus, KOHTPOJIBbHON paboThl (B 06a/miax) BBICUUTBHIBAIOTCS IMYTEM
MIPOM3BEJICHUS TIPEIBAPUTEILHO BBIICICHHOTO KOJIMYecTBa OaJIOB (B MpejeNiax pasjielia) U BETHYHHBI
BBICTABIIEHHOTO MPOIICHTA.

IIxana oneHNBAHUSA 3a4€Ta 10 JUCHUIIIIHHE « XUMHUI»:

Banabl Ouenka (0ana
(utoroBoit 3a OTBeT Ha
. . TpeOoBanus Kk 3HAHUAM
PEUTUHTOBOU 3ayere)
OLIEHKH)




— OueHKa «3a4Te€HO» €CIM OH WMeeT 3HAHUS OCHOBHOTO
MarepHana, €CJM OH IPOYHO YCBOWJI IPOrPaMMHBIA MaTepual,
IIOCIIeIOBATENIFHO, YETKO M JIOTHYECKH CTPOMHO €ro HM3JjiaraeT ero
«3aumeHo» | Ha 3a4eTe, BIaJeeT HEOOXOIMMBIMH HABBIKAMH M IPHEMaMH WX
50-30 6annos | BHIOTHEHHUS, YMEET TECHO YBS3bIBATH TEOPHIO C PAKTUKOM

— Y4eOHbIE TOCTHXKEHHUSI B CEMECTPOBBIN MIEPHOJ U PE3yJIbTaTaMH
pPYOSIKHOTO KOHTPOJIS JIEMOHCTPHPYIOT JIOCTATOYHYIO CTCICHb
OBJIAJICHHS TIPOTPAMMHBIM MaTEPUAIIOM.

100-60

— OrmeHKa «HE 3a4YT€HO» BBICTABIISCTCS CTYACHTY, KOTODPBIH He
3HAeT 3HAYUTEIHHOM YacTH NMPOrpaMMHOTIO Marepuala, JOMyCKaeT
cyliecTBeHHbIe OmMOKM. Kak mpaBmiio, OLEHKAa «HE 3a4TEHO»
«He 3aumeHo» | CTAaBUTCS CTYAEHTaM, KOTOpPbIE HE MOTYT HPOJODKUTH OOydeHHE
29-0 6anno6 | 6€3 NOMOTHUTEIBHBIX 3aHATHHA MO0 COOTBETCTBYIOIIECH TUCIHITIIHHE.
— YueOHbIE JOCTHKEHHUS B CEMECTPOBBIH MEPHUOJT U PE3YJIbTATaMH
pYOEKHOTO KOHTPOJISI JAEMOHCTPHPOBAIM HE BBICOKYIO CTEICHb
OBJIA/ICHUS IPOTPAMMHBIM MAaTEPHUATIOM 110 MUHUMAJIBHOM TUIaHKE.

60-0

Y4yeOHO-MeTOAUYEeCKOe U MHPOPMALIMOHHOE olecrieyeHrue Y4eOHONW JUCHUIIIN-
HBI

OcHoBHas nuTeparypa:

1. Munaesckas JI.B. Obmas xumus. i1 MHXCHEPHO-TEXHUYECKUX HAIIPABIICHUH TIOJTOTOBKH H
cnienuanbHoCTel: yuebHnoe nmocooue / JI. B. Munaesckas, H. A. llleronmuxuna. Cankr-IletepOypr: Jlans,
2020. Tekct : aneKkTpoHHBINH // JIaHb : 37eKTpOHHO-OMOIMoTeyHas cuctema. — URL:

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

2. EropoB B.B. O6mas xumwus: yueOnuk nnsi BY3os / B.B. EropoB. — 2-¢ u3n. — CaHKT-
[TerepOypr: Jlanp, 2021. — 192 c. TekcT : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL:

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

3. Axmeros, H. C. O6m1as u Heopranudeckast Xumus : yueOHuk ajs By30B / H. C. AxMeToB. —
12-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TekcT :
9eKTpOHHBIN // JlaHb : anekTpoHHO-O0nbMnoTeunas cucrema. — URL:

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

JlononHuTtenpHas TUTEpaTypa:

4. Cracp, H. ®@. Pemenue 3agau no obmelt xumuu : yueOHoe nocobue / H. @. Cracs, A. B. Kop-
IIyHOB. — 3-€ u3/., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 168 c. — ISBN 978-5-8114-2274-6. —
Tekcer : 3JIEKTPOHHBIH // Jlann : 3JIEKTPOHHO-OMOIMOTEUHAs cucTema. — URL:
https://e.lanbook.com/book/168941 (nara obpamienus: 06.04.2021). — Pesxxum goctyma:

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

5. JleBunikuit, M. M. JIo6po noxkanoBates B xumuto! / M. M. JleBurkuii ; xynoxuauk U. E. Mapes.
— 3-e u3a1. — Mocksa : JIaboparopus 3Hanuii, 2021. — 201 c. — ISBN 978-5-93208-510-3. — TekcT :
AJIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OUOIMOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/166729 (mara obpamenus: 06.04.2021). — Pexum nmoctyna: Ajis aBTOpH3.
M0JIb30BaTENEN.

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

6. bynanos B.B., JlomoBa T.H., Peiokun B.B. Xumudeckas kuHeTHKa: y4. nmocobue / B.B Bbyna-
HoB, T.H. JlomoBa, B.B. Pei0bkun. — CI16: Jlans, 2014. — 288 c.



https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/reader/book/153684/#1
https://e.lanbook.com/reader/book/153910/
https://e.lanbook.com/reader/book/168941/#1
https://e.lanbook.com/reader/book/166729/#1

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

7. bunos JI.LH. COopHuk 3a1a4 1 ynpaxxHeHu# o obmeil xumuu: yuedbnoe nocobdue / JI.H. bau-
Hos, N.JI. Ilepdunona, T.B. Coxonoa. — Cankr-IlerepOypr: Jlans, 2016. — 188 c.

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

8. CunmupiHa WM.H. Meroauueckue ykazanusi K JabopaTopHoil pabore «OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC peakiuny. - banakoso: BUTHU HUAY MU®U, B anpobaruu. - 16 c.

9. Cununpina M.H. Meroauveckue ykazaHus K jJadopaTopHOH paboTte «INeKTpoiu3y». - bamako-
Bo: BUTU HUSY MU®DMU, B anpobartum. - 16 c.
[IporpammHuoe obecnieuenue u IHTepHET-pecypChl:
1O Microsoft Office PowerPoint 2007.

I1O Microsoft Office (WORD, EXCEL) 2010.

1

2

3. ChemSpider — moptan moucka u MHGOPMAIMH O XUMHUUECKHX COCTMHECHHSIX

4. http://www.chem.msu.su/rus/elibrary/ - mopTain 3JeKTpOHHOM OHOIMOTEKH 110 XUMHH

5 http://www.chemnet.ru - Tlopran ¢yHIaMEHTAILHOTO XHMHYECKOro oOpa3oBaHus Poccuu

[DnexkTpoHHbI pecypc]| — Pexxum nocryna:
6 http://school-sector.relarn.ru/nsm/ - Xumust aas1 BCeX: MUTFOCTPUPOBAHHBIC MaTepHAlIbl IO 00-
1IeH, OPraHNYECKON U HEOPTaHUYECKOW XUMUHN

MaTepuajibHO-TeXHHYECKOE o0ecriedeHue y4eOHOM TU CIUTTHHbI
Yuebuas ayauropus (ayia.536)

Habop xuMuyeckux peakTUBOB U MOCY/IbI
Beimpsmurens 3582 nis nabopaTopHoOit pabOThI
HIkad BeITsAKHOMN ¢ BcTpoeHHBIM BeHTmisitopom BEHTC 150 BKO

Yuebnas ayauropus (aya.535)

ObopynoBanue:

Kommiekt MynbTumMennitHOro 000pyaoBaHus (IpoeKTop, FKpaH, kommbiotep, MBI, konoHkn)
Mounutop Lenovo,

IIpoextop BENG,

Okpan Lumien,

Kononku Genius

ITpoueccop — AMDALthlon (tm) X4840 Quad Core Processer 3.10 GHz

OrnepatuBHas mamsth - 4Gb

JIutieH3noHHOE M CBOOOJIHOE MPOTPaMMHOE o0ecredeHue 00IIero U MpoQecCHOHATLHOTO Ha3Have-
uusi: MS Windows, MS Office Professional, Kaspersky Security

YueOHO-MeToAN4YeCKHe PEKOMEHIAlMHU [IJISl CTY/JICHTOB

1. Yka3anus 1J151 NpOCIyIINBAHMSA JEKIH I

Ilepen HauanoM 3aHATUH BHUMATEIbHO O3HAKOMUTBCA € y4EOHBIM IIJIAHOM IIPOBEICHHUS JIEKLIUI U
CIIMCKOM PEKOMEHJOBAHHOMU JINTEPATYPBI.

Hepe;l IIOCCIICHUEM oqepenﬁoﬁ JIEKITMH OCBEXKUTH B IIaMATH OCHOBHBIC KOHIICIIITUHN HpOfI)IeHHOFO
panee marepuaina. [lonroToBuThs npu He0OOXOAUMMOCTH BOIIPOCHI IIpenogaBaTento. He Hano onacatscs, 4to
BOIIPOCHI MOTYT OBITh MTPOCTHIMH.

Ha JICKOUHA OCHOBHOC BHMMAHHE CICAYCT YACIIATH HE cbopMynaM U MaTEMAaTU4YC€CKHUM BBIKJIaJKaM,
a CoJIepP’KaHHUIO U3Y4aeMbIX BOIIPOCOB, ONPEAEIICHUSAM U IOCTaHOBKAM 3ajad.

B npouecce n3yueHus JeKIUOHHOIO Kypca HEOOXOUMO 110 BO3MOKHOCTH 4acTO BO3BpAILAThCs K
OCHOBHBIM HOHSTUSAM U METOJaM PELICHHUs 3aJau (34eCh BO3MOKEH BBIOOPOUYHbIM KOHTPOJIb 3HAHUIL CTY-
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JICHTORB).

KenaTenbHO MCIONB30BATh KOHCIEKTHI JICKIIUH, B KOTOPBIX MCHOJb3YyeTCs MPUHSTAs pernojaBa-
TeJeM cucTeMa 0003HaYCHUH.

st Oonee moxpoOHOTrO M3ydeHHUs Kypca clieayeT padoTaTh ¢ peKOMEHJOBAHHBIMHU JIUTEpaTyp-
HBIMU UCTOYHHUKAMU U BHOBB IOSBIISIOIIMMUCS UCTOUHUKAMHU.

2. Yka3aHus J1JiM1 BbINOJIHEHUS J1a00PaTOPHBIX padoT

Cobmoiate TpeOOBaHMs TEXHUKU 0€30MaCHOCTH, JJISl Yero MpOCIylIaTh HEOOXOAUMBIE pa3bsiCHe-
HUS O MPaBUJIBHOCTH MOBEACHUS B TAOOPATOPHH.

[lepen BbImoONHEHHEM J1a00PaTOPHOI PabOTHI MPOBECTH CAMOCTOATEIHHO MOJATOTOBKY K padore
W3YYHB OCHOBHBIE TEOPETUYECCKHUE IMOJIOKCHHS, 3HAHUE KOTOPHIX HEOOXOAMMO JJISi OCMBICJICHHOTO BHI-
MIOJTHEHHUSI PAOOTHI.

B nporiecce BeIMOTHEHMS paOOTHI CIEAYET OCTOSIHHO O0IIATHCS C MPENoIaBaTeNieM, He JOMycKas
10 BO3MOKHOCTH HENPABWIbHBIX JICHCTBUM.

OcHOBHbIE pe3ybTaThl SKCIEPUMEHTOB HEOOX0AUMO 3a()UKCUPOBATh B MIMCbMEHHOM BH/IE.

[Tpu cpaue 3adera mo paboTe MOATOTOBUTH OTYET O MPOJAETaHHOW paboTe, I/ie AOKHBI OBITh OT-
pakeHbI OCHOBHBIE PE3yJIbTaThl U BHIBOIBI.

3.Yka3aHus JJisl BbINOJHEHHSI CAMOCTOSITEIbHOM PadoThI

[TonyuuTs y mpenonaBaresns 3ajaHue U CIIUCOK PEKOMEHIOBaHHOW iuTepaTyphl. M3ydenue Teo-
PETUYECKUX BOIPOCOB CIEAYET MPOBOJAUTH MO BO3MOXKHOCTH CaMOCTOSITEIBHO, HO TIPH 3aTPYyTHEHHUIX
o0paraThkCs K IPeroaaBaTerio.

[ToaroToBUTH MMCEMEHHBINA OTYET O MPOJCIAHHON padoTe.

[Ipu BeImONHEHNN (PPOHTANBHBIX 3aJaHUN 10 YCMOTPEHUIO MpernojiaBareis paboTta MOXKET ObITh
olleHeHa 0e3 MUCHbMEHHOI'0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIMPOCHI, MIPH YCIOBUU aKTHB-
HOM CaMOCTOSATEIILHON PaOOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeToauyeckue peKOMEHAALMH ISl IIpenogaBaTe/ien

1. Yka3aHus 1Ji1 NpoBeAeHHs JIeKIMi

Ha nepBoii BBOHOM JIeKIIMU cenaTh o0l 0030p coaepxKaHus Kypca U OTMETUTh HOBbIE METO/IbI
Y TIOJIXOJIBI K PEIICHUIO 33/1a4, pacCMaTPUBAEMBIX B KypCe, JOBECTH JIO CTYIEHTOB TpeOOBaHUs Kadenpsl,
OTBETHUTH Ha BOMPOCHI.

ITpu moAroTOBKE K JEKIMOHHBIM 3aHATUSAM HEOOXOIUMO MPOAYMaTh IJIaH €ro MPOBEACHUS, COJlep-
’KaHUE BCTYNMUTEIbHON, OCHOBHOM M 3aKJIFOUUTEILHONW YacTH JIEKIIMH, 03HAKOMHUTHCSI C HOBUHKAMH y4eo-
HOW M METOINYECKOH JUTepaTypbl, MyOIUKALUAMI NEPUOIUUECKOM MeyaTH 1Mo TeMe JIGKLIMOHHOTO 3aHs-
TUS. YTOUHUTH IJIaH MPOBEICHHUSI CEMUHAPCKOTO 3aHATHA 10 TeMe JeKkiuu. [lepea u3noxeHuem Tekyie-
ro JIEKIIMOHHOTO MaTepuajja HallOMHUTh 00 OCHOBHBIX MTOTaX, IOCTUTHYTHIX HA MPEABLAYIINX JCKIIHSIX.
C 2T0i1 1enblo 331aTh HECKOJIBKO BOIPOCOB ayJUTOPHU M OCYIIECTBUTH BHIOOPOUYHBIN KOHTPOJIb 3HAHHS
CTY/ICHTOB.

B xoje neKnmoHHOTO 3aHATHS TPEIoIaBaTelb JOJDKSH Ha3BaTh TEMY, ydeOHBIE BOTIPOCHI, 03HA-
KOMHTD CTYJICHTOB C NIEPEYHEM OCHOBHOW U JIOTIONIHUTENBHON JIUTEPATYPHI 10 TeMe 3aHATUs. PackpbiBas
cojiepKaHue yuyeOHbIX BOIPOCOB, aKLIEHTUPOBATh BHUMAHHUE CTYIEHTOB Ha OCHOBHBIX KaTETOPHSIX, SIBJIE-
HUSX U Ipoleccax, 0COOEHHOCTAX MX MPOTeKaHus. PacKpbiBaTh CYIIHOCTh M COJEpPXAHUE PA3THMUHBIX
TOYEK 3PEHHUS U HAYYHBIX MTOJX00B K OOBSICHEHUIO T€X UM UHBIX SBJICHHUN U MPOLIECCOB.

Crenyer apryMeHTHPOBAaHO OOOCHOBAaTh COOCTBEHHYIO TO3UIIMIO IO CIIOPHBIM TEOPETUYECKUM
BorpocaM. [IpuBoIUTH pUMeEpHI. 3a1aBaTh MO X0y U3JI0KESHHS JICKIIMOHHOTO MaTeprajja pUTOPHIECKHIE
BOTIPOCHI M CAMOMY JIaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIMH MBICIHTEIBHON IS TEITLHOCTH



CTYICHTOB, IOBBIICHUIO UX BHUMaHMUs U MHTEpeca K MaTepuaiy JIEKIUH, ee conaepkanuto. [Ipenonasa-
TeNb JOJDKEH PYKOBOJUTH PabOTOM CTYAEHTOB MO KOHCIEKTUPOBAHMIO JICKIIMOHHOT'O MaTepuaina, MoJ-
YEepKUBaTh HEOOXOAUMOCTh OTPAKEHHUS B KOHCIEKTaX OCHOBHBIX IMOJIOKCHHH H3y4aeMO TeMbl, 0c000
BBIJICJISASA, KaTErOpUAbHBIA anmapart. B 3akiIiouuTeNbHOM YacTH JEKIUH HEOOXOIUMO C(HOPMYIHPOBATH
o0IIre BBIBOJBI 110 TEME, PACKPBIBAIOIINE COACPIKaHUE BCEX BOIPOCOB, MOCTABICHHBIX B JeKIHH. O0b-
SBUTH IIJIaH OYEPENHOTO NMPAKTUYECKOTO 3aHATH, AaTh KPATKHE PEKOMEHIALMH 110 MTOATOTOBKE CTYIECH-
TOB K ceMHHapy. OmnpenesnTs MECTO U BpEMsl KOHCYJIBbTALlUU CTYACHTaM, MOKEJIaBIIMM BBICTYIIMTh Ha
CEeMUHape C JOKJIaaMu U pedepaTaMu.

Ha nocnenneil nexuuu yaenuTs BpeMs Uid 0030pa HauboJjiee BaKHBIX MOJOXKEHHUH, PacCCMOTPEH-
HBIX B Kypce.

2. Yka3aHus Uil NpoBeeHNs J1a00paTOPHBIX 3aHATHH.

Cobnronate TpeOOBaHMUS TEXHUKU 0€30MACHOCTU M MPOBOIUTH HEOOXOAUMBIC Pa3bsCHEHUS O Tpa-
BUJIBHOCTH TIOBEJICHUS B JIAOOPATOPHUH.

Ilepen BbIOIHEHHEM JIAOOPATOPHON PAOOTHI IPOBEPUTH CTENEHb TOTOBHOCTH CTYJEHTOB, HAIlOM-
HUTb U OOCYIUTh OCHOBHBIE TEOPETUUECKUE MOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO JJISi OCMBICIICH-
HOTO BBINOJIHEHHSI paloT.

B npouecce BbIoaHEHUST pabOTHI clIelyeT MOCTOSHHO OOIIATHCSA CO CTYJEHTaMH, HE JIOIyCKasl 110
BO3MOKHOCTH UX HENPABWIBHBIX IEUCTBUM.

TpeboBarb, 4YTOOBI OCHOBHBIE PE3YJbTAaThl AKCIIEPUMEHTOB ObUIM 3a(MKCUPOBAHbI CTYIEHTAaMHU B
IIMCbMEHHOM BHJIE.

[Ipu npueme 3auera o pabote TpeGOBaTh OTUET O MPOJIETAHHON padboTe, /i€ TOJKHBI OBITH OTpa-
’KEHBI OCHOBHBIE PE3YJIbTAThl U BBIBOJIBL.

3.Yka3aHusi 10 KOHTPOJII CAMOCTOATEIbHON PadoThl CTY/ICHTOB

ITo ycMoTpeHuIo npenojaaBatelis 3a/laHue Ha CaMOCTOSITENIbHYIO paboTy MOXKET ObITh MHAMBUIY-
aJIbHBIM WJIN ()POHTAIIBHBIM.

IIpu ucnonp30BaHMM MHAMBHYalbHbIX 3a/laHUil TpeOoBaTh OT CTYJEHTA MUCbMEHHBIM OTYET O
IIpOJIeJIaHHOM pabdoTe.

[Ipn npuMmeHeHnn (PpPOHTATBHBIX 3aJlaHUN BECTU KOJUIEKTHBHBIE OOCYKIIEHHUS CO CTyJEHTaMH OC-
HOBHBIX TEOPETUYECKUX MOJIOKEHUH.

C 1enplo0 KOHTPOJIS KauecTBa BHIIIOJHEHUS! CAMOCTOSITENIbHON padoThl TpeOoBaTh MHAMBHAYaIb-

HbI€ OTYETHI (AOMYCTUMO BMECTO NMHUCBMEHHOI'O OTYETa MPUMEHATh UHAMBUAYaIbHbIE KOHTPOJIbHbBIE BO-
IIPOCHI).

IIporpamma cocrapiena B coorBercTBuM ¢ Tpedoanusmu OC HUSAY MUOU u yyeOHBIM NIIaHOM
OCHOBHOM 00pa30oBaTeIbHON TporpamMmbl Mo HampabiieHuto moarotoBku 13.03.01 TeruosHepreruka u

TEIUIOTEXHMKA.
Pabouyto nmporpaMmy cocTaBuII JOLEHT @ 3epHbIIKHHA A. A.
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[Iporpamma omoOpena Ha 3acemanmu YMKH 13.03.01 TermmosHepreTnka W TEMJIOTEXHUKA OT
15.11.2021 rona, mpotoxost Ne2.

[Ipencenarens yueOHO-METOIUIECKON KOMUCCUU PazyBaeB A.B.







