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Pabouas nmporpamma TUCHUTLIMHBI (MO )

Xumus
3akperuieHa 3a IoApa3IelicHHEM Kagenpa obuieii 1 HeopraHM4eCKoil XMMUH
Hamnpasnenue noarorosku 11.03.04 SJIEKTPOHUKA 1 HAHOSJIEKTPOHUKA
Ipoduns
®opma oOyueHus o4YHast
OO0mmast TpyI0EMKOCTh 73ET
Yacos 1o yueOHOMY IIaHy 252 @DopMBI KOHTPOIISI B CEMECTpPax:
B TOM YHCIIE: 9K3aMeH 2
AyJUTOPHBIE 3aHATUS 136 3a4eT C OLeHKOI |
caMoCTosTeNbHas paboTa 62
4acoOB Ha KOHTPOJIb 54

Pacnpez[e.lleﬂne YacCoB JUCHMIIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)
Kypee>) HUroro
Henens 18 18
Bun 3ansaruii vili | po | vio | P | vn Pl

Jlexuun 34 |34 |17 |17 |51 |51
JlabopaTopHbIe 34 134 |34 |34 |68 |68
[Ipakruyeckue 17 |17 17 |17
Wroro ayn. 85 |85 |51 |51 136 | 136
KonraxrHas paboTa 85 [85 |51 |51 |136 (136
Cam. paboTta 59 (59 |3 3 62 |62
Yacel Ha KOHTPOJIb 54 |54 |54 |54
Uroro 144 | 144 | 108 | 108 | 252 (252




IIporpammy coctaBui(u):

0.m.H., npo@., Ilecmpsix HUpuna Bacurveena

Pabouas mporpamma
Xumus

Pazpaborana B cootBercTBun ¢ OC BO:

CaMOCTOATETIFHO yCTaHABINBAEMBIi 00pa30BaTEIbHBIN CTAHAAPT BEICIIEro 00pa3oBaHus - OakanaBpuaT denepansHoe
TrOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNibHOE YUpekIeHHE BhICIIEro oOpa3oBanus «HalmoHanbHbIN Hccaeq0BaTeIbCKUi
texHonorunueckuii yausepceurer « MUCuCy» no nanpasnenuto noaroroBku 11.03.04 SJIEKTPOHUKA 1 HAHOSQJIEKTPOHUKA
(mpuka3 ot 02.04.2015 r. Ne 95 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

11.03.04 SJIEKTPOHUKA 1 HAHODJIEKTPOHUKA, 11.03.04-B3H-22.plx , yrBepkaeHHOoro YueHnsim copetom HUTY
MHUCHC B coctase cootBercTByronieit OIIOIT BO 22.09.2022, npotokon Ne 8-22

VYrBepxkaena B cocrae OIIOII BO:

11.03.04 DJIEKTPOHUKA 1 HAHODJIEKTPOHUKA, , yrBepkaennoit Yuensim coetom HUTY MUCHC 22.09.2022, mpoToko:n
Ne 8-22

Pabougast mporpamma ogo0peHa Ha 3aceAaHIN
Kadeapa o6uieii u Heoprannyeckoii XuMuu

[Tporoxkoun ot 28.06.2022 1., No§

PykoBoaurens nonpaznenenus Ilectpsk Upuna BacunbeBna



1. HEJIX OCBOEHUA

1.1

1. ®opmMupoBaHHEe XUMHUYECKOTO MBIIIJICHUS U LEIOCTHON CUCTEMBI IIPECTABIECHUH 0 XUMHU3ME MTPOLIECCOB,
MIPUMEHSIEMBIX B MaTepHaIOBEIeHUN U HAHOTEXHOJIOTUAX, TO3BOJISIOLICH pelIaTh pa3InyHbIe MaTepruatoBeJ4ecKue
3aJ1a4H.

1.2 | 2. Obecrnieuenue GhyHIaMEHTATLHOW XUMHYECKOH MOTOTOBKH IS TIOCIIEAYIOIIEro 00yUeH s AUCITUTUTHHAM
MaTepHaIOBETIECKOTO MTPOQHIIS.
1.3 | Aucumminza « XUMHs» OTHOCHUTCS K pasieNly €CTECTBEHHO-HaYUHBIX JUCLUIUINH, SIBJSIETCS JUCLUMIUIMHON 0a30BOM YyacTu
broka 1 y4eOHOTO I1aHa 110 HanpaBieHUto moaAroToBkH 28.03.01 HaHOTEXHOIOTHH M MUKPOCHCTEMHAs TEXHUKA.
2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOIr'PAMMBI
Box OIT: B1.0
21 TpeboBanus k l'lpe)lBa]Pl/lTe.]'IbHOﬁ NOAr0TOBKE 00y4ar01erocs:
2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeauIecTBYOLIEe:
2.2.1 | Opranuueckast XuMus
2.2.2 | ®usnueckas XUMHUA
2.2.3 | MaremaTrnueckasi CTATUCTHKA M aHAJIN3 JaHHBIX
2.2.4 | Meroasl MaTeMaTH4eCKoO# Qpru3nKu
2.2.5 | OcCHOBBI KBAHTOBOM MEXaHUKU
2.2.6 |IIpakTryeckas kpuctamuiorpadus
2.2.7 | YueOHas npakTHKA IO HOTYICHHIO IEPBUYHBIX TPO()ECCHOHATBHBIX YMEHUI
2.2.8 | YueOHas npakTHKA IO HOTYYCHHIO TIEPBUYHBIX TPO(ECCHOHATBHBIX YMEHUIT
2.2.9 | DnekTpoTexHHKa
2.2.10 |Bbe3onacHOCTb )KHU3HEAEITENLHOCTH
2.2.11 |MarepuanoBeaeHue NOIYIPOBOIHUKOB U AUIIEKTPUKOB
2.2.12 | Metponorusi, CTAaHAAPTU3ALUS U TEXHUYECKIE U3MEPEHHS B MATHUTOAJIEKTPOHUKE
2.2.13 |Mertposnorus, cTaHAAPTU3ANNSA U TEXHUUECKIE H3MEPEHHUS B IIOIYIPOBOJHUKOBON 2IIEKTPOHUKE
2.2.14 | Cratuctuueckas Qusuka
2.2.15 | ®dusuka KOHIEHCUPOBAHHOTO COCTOSHUS
2.2.16 | dusuyeckue CBONCTBA KPUCTAILIIOB
2.2.17 | OnexrpoHuKa
2.2.18 | bumonspHBIe TOTYIPOBOTHUKOBEIE TPHOOPHI
2.2.19 |KBaHTOBas M oNTHYECKas 3JIEKTPOHUKA
2.2.20 |HayuHo-mccenoBaTenbckas padora
2.2.21 |HayuHo-HccnenoBaTenbckas padbora
2.2.22 |Ilpon3BOACTBEHHAS IIPAKTHKA O ITOIYICHUIO MPOPECCHOHAIBHBIX YMEHHI H OITBITa IPO(ECCHOHATIBHON IS TETEHOCTH
2.2.23 |Ilpon3BOACTBEHHAs MPAKTHKA MO ITOIYICHUIO MPO(PECCHOHANBHBIX YMEHHI U OITBITa IPO(ECCHOHATIBHON ICSTETEHOCTH
2.2.24 | TexHONOTHUSl MaTEPUAIIOB JICKTPOHHOM TEXHUKU
2.2.25 | ®dusuka qUAIEKTPUKOB
2.2.26 | ®DusuKa MarHUTHBIX SIBICHUH
2.2.27 | dedexTsl B ONTORIEKTPOHHBIX MOJIYITPOBOJHUKOBBIX IPUOOpaX Ha HIMPOKO30HHBIX MaTepHaiax
2.2.28 |HonHo-mna3mMenHas 00paboTka MaTepraioB
2.2.29 |KoMmnbroTepHbIe TEXHOIOTHH IPOEKTHPOBAHMUS IIPOIIECCOB HAHOIIEKTPOHUKH
2.2.30 |MatepuanoBenerue GeppuTOB U POACTBEHHBIX MATHUTHBIX CHCTEM
2.2.31 |Merogp! uccieaoBaHus MaTEPUAIOB U CTPYKTYp AJIEKTPOHUKU
2.2.32 | HaHORNIEKTPOHUKA ITOIYIIPOBOAHUKOBEIX IPHOOPOB U YCTPOHCTB
2.2.33 | OcHOBBI IPOSKTHPOBAHMUS IEKTPOHHON KOMIOHEHTHOH 0a3bl. [akeTsl MPpUKIaIHBIX IIPOTPaMM
2.2.34 | OCHOBBI TEXHOJIOTHH DJICSKTPOHHON KOMITOHEHTHOH 0a3bl. TeXHOJIOTHSI TOHKHUX TICHOK
2.2.35 |IlomeBble TOMYIPOBOTHUKOBEIE TPHOOPHI
2.2.36 |IlonynpoBOTHUKOBAs HAHO3JIEKTPOHUKA
2.2.37 |llpueMHUKH ONTHYECKOTO U3Ty4CHUS
2.2.38 | dusuKa UMIYIBCHOTO OTXKHIa
2.2.39 | ®uzuko-MaTeMaTU4eCKUe MOAEIH NPOLIECCOB HAHODIEKTPOHUKHI
2.2.40 | duznveckrue OCHOBBI JIEKTPOHUKU




2.2.41 | ®ynKuuoHaIbHAS HAHOAIECKTPOHHUKA

2.2.42 |BaxyymHas U IIa3MeHHas JIE€KTPOHUKA

2.2.43 | KBaHTOBOpa3MepHbIE CTPYKTYPbl B HAHOJJIEKTPOHUKE

2.2.44 | MarsutHble U3MEPEHUS

2.2.45 |OOGopynoBaHue IpONU3BOACTBA (HEPPUTOBBIX MATEPHAIIOB M PATHOKEPAMUKH

2.2.46 | OcHOBBI paiuallMOHHON CTOMKOCTH U3AEIUH 3JIEKTPOHHOM TEXHUKU

2.2.47 |IloaroToBKa K IPOIEAype 3AIIUTHI M 3aIIATA BBITYCKHOW KBaTH(HKAIIMOHHOH paboThI

2.2.48 |IloaroToBKa K IPOIEAype 3AIIUTHI M 3aIIATA BBITYCKHOW KBaTH(HKAIIMOHHOH paboThI

2.2.49 |IlpenmumioMHas IPaKTHKA IS BEITOJTHEHHMS BBITYCKHOW KBaTH(HKAIIMOHHOH paboThI

2.2.50 |TIpemaumiaoMHas MPAKTHKA JJIs BBEIMOJHEHUS BBITYCKHOW KBATU(HUKAITUOHHON paOOThI

2.2.51 |IIpubopsl KBaHTOBOM M ONTUYECKOH IIEKTPOHUKU

2.2.52 | Ilporecchl BAaKyyMHOH | IJIa3MEHHOW AJICKTPOHHUKH

2.2.53 | Ceerousny4aromiue MOTYyIPOBOHUKOBBIC TPHOOPHI

2.2.54 | TexHonorus MpOU3BOICTBA (PEPPUTOBBIX MATCPHAIIOB U PaJHOKEPAMHUKI

2.2.55 | ®usuka B3aMMOJIEHCTBUS YaCTHUI] U U3TyYEHUH C BEILIECTBOM

2.2.56 | DneMeHTHI U YCTPOICTBA MAarHUTOIIEKTPOHUKH

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

OIIK-1: CriocoGeH HcnoJIb30BaTh M0J10KEHHUS, 3AKOHbI M METO/Ibl €CTECTBEHHbIX HAYK U MATEMATUKH /Il PellieHHs 3a/1a4
HHKeHEePHOI 1esTeTIbHOCTH

3HaThb:

OIIK-1-31 moHsTHE 3JIEKTPOIHOTO MOTEHIIMAJIA OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX crcteM u DJIC peakiuy;

OIIK-1-32 ocobeHHOCTH CBOICTB KOMIUICKCHBIX COCAMHEHUH U UX HOMEHKIATYDY;

OIIK-2: Cnioco0eH caMOCTOSITEILHO NMPOBOAUTH IKCIEPUMECHTAJIbHBIC HCCJICA0BAHUA U HCITOJIb30BATH OCHOBHBIC ITPHEMbI
OﬁpaﬁOTKl/I 1 NPpeICTAaBJCHUSA MOJTYYCHHBIX TAHHBIX, OCYIHECTBJIATH MOACIUPOBAHUE, AHAJIN3 H IKCIICPUMEHTHI B LEJIAX
MPOBEICHUSA 1€TAJTBHOI0 UCCICA0OBAHUSA JIA PEeIICHUA 3a/1a1 B HpO(l)ECCHOHaJ]bHOﬁ obJiacTu

3HaTb:

OIIK-2-32 npoBOAUTh U3MEPEHUS TEPMOXUMHUECKUX U KUHETUYECKUX [1apaMETPOB;

OIIK-2-31 criocoGeH MPOBOAUTH U3MEPEHHS U ONPEeTIeHH TapaMeTPOB XUMIUECKHIX IIPOLIECCOB.

OIIK-1: Cnioco0eH HCI0JIb30BATH MOJIOYKEHHS, 3AKOHBI U ME€TOAbI €CTECTBCHHBIX HAYK U MATEMATUKH Ui PEILICHUA 3a/{aY
mmceﬂepﬂoﬁ AeATECIbHOCTH

3HaTh:

OIIK-1-33 ocHOBHBIE CBOMCTBA 3JIEMEHTOB U UX COCIMHEHHIA;

OIIK-1-36 ocHOBHBIE 3aKOHBI TEPMOXUMHH U XUMUUYECKOH KUHETHKU;

OIIK-1-37 3HaTh OCHOBHBIC CBOMCTBA U OTIMYHS PACTBOPOB MIEKTPOIUTOB U HEICKTPOIHUTOB.

OIIK-1-34 obure 3aKOHOMEPHOCTH MPOTEKaHHUS XUMHICCKUX PEAKIUIA C yIaCTHEM COSTUHEHHH JIEMECHTOB.

OIIK-1-35 3HaTb OCHOBHBIE CTEXHOMETPUUECKHUE 3aKOHBI

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTl/l‘leCKl/lﬁ AHAJU3 U CUHTE3 PIH(l)OpMalII/lH, YME€HUE AaHAJIU3UPOBATH IIPOLECCHI U
CUCTEMBbI ¢ HCITOJIB30BAHMEM COOTBETCTBYHIIUX AHAIUTUYECCKUX, BBIYHCIUTEJIbHBIX U IKCIIEPUMEHTAJIBHBIX METO10B,
NPUMECHATH CHCTEMHBIH MOAXO0X IS peIeHus MOCTABJICHHBIX 3a1a4

3HaTh:

VK-1-33 ocHOBHBIE MOJIOKEHUSI KOOPAMHAIIMOHHOW TEOPHH;

VK-1-31
COBPEMEHHBIE IIPEACTABICHN O CTPOEHUH aTOMa,

VK-1-32 ocHOBHBIE TIOJ0KEHUS] TCOPUU XUMHUECKOH CBSI3U;

VYK-1-34 cymecTBoBaHNE 3aBUCUMOCTH XUMHUYECKAX CBOMCTB 3JIEMEHTA OT €ro moJiokeHus B [lepuonnyeckoii cucreme;




OIIK-1: Cnioco0eH ucno/b30BaTh MOJI0KEHHS, 3AKOHbI U MeTO/bl €CTECTBEHHbIX HAYK U MaTeMAaTHKH /IS pellleHus 3a1a4
HHIKEHEPHOIi 1eSI TeIbHOCTH

YMmerb:

OIIK-1-Y6 npuMeHATh OCHOBHBIE CTEXUOMETPUUECKUE 3AKOHBI B XMMUYECKHX IKCIIEPUMEHTaX

OIIK-1-Y5 onpenensaTh HalIpaBICHUE MPOTCKAHKS OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX peaKinii Ha ocHOBaHHH pacuera DJIC;

OIIK-1-Y4 060CHOBBIBATH BHIOOP PEAreHTOB LIS IPOBEICHUS XUMHUKO-TEXHOJIOTMYESCKUX TPOIIECCOB;

OIIK-2: CnocodeH caMOCTOATEIbHO NPOBOANTL IKCIICPUMEHTAJIbHbIC HCCICI0BAHUSA U HCII0/Ib30BATh OCHOBHbIE IPHEMbI
00pabdoTKN M NMpeACTABJIEHHUS MOJTY4eHHbIX TAHHBIX, OCYLIECTBISTH MOJAeJNPOBAHNE, AHATN3 H IKCIIEPUMEHTHI B eJIAX
MPOBeIeHNs IeTATBHOT0 HCCIEeI0BAHMS IS PelIeHUs 32124 B MPo()ecCHOHATLHOM 00J1acTH

YMmerb:

OIIK-2-Y3 yMeTb NpeAcTaBIsATh Pe3yIbTaThl IKCIIEPUMEHTA MPpadUIECKH.

OIIK-2-Y2 mpeacraBisiTh XUMHYECKUE IPOLIECCH! B BUJE CXEM U HOHHO-MOJIEKYJIPHBIX YPaBHEHUH.

OIIK-2-Y4 paboTaTh ¢ XUMUYECKUMH BEIIECTBAMH H 000PYIOBaHUEM;

OIIK-2-V1 YMETh aHAJIM3UPOBATH SKCIICPUMEHTAJIIBHBIC JaHHBIC U JC€JIaTh BBIBObI.

OIIK-2-Y5 oTMe4aTh OCHOBHBIE IPU3HAKU XUMUUYECKUX PEaKLUN.

YK-2: CriocoGeH co0MpaTh U HHTEPNPETHPOBATL JaHHbIE U ONpee/siTh KPYT 321a4 B PpAMKAaX MOCTABJCHHOMN Leau,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PelIeHNsT, HCXOAS U3 AeliCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PecypcoB 1
orpanHvYeHHii, yMeHHe 000CHOBBIBATH MPUHATHIE PelIeHs

YMmerb:

VYK-2-V¥1 oueHuBaTh CBOMCTBa p- U d-3JIEMEHTOB Ha OCHOBE COBPEMEHHBIX MPEACTABICHHI O CTPOCHHH aTOMOB;

VK-2-Y2 nporuo3upoBats H3MEHEHHE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB COETMHEHHUH B 3aBUCHUMOCTH OT CTETIEHU
OKHCJICHHMS DJIEMEHTOB.

YK-1: CriocoGeH ocylecTBIATh NOUCK, KPUTHYECKHI AaHAIN3 U CHHTe3 HHOpManuy, yMeHHe aHAJIM3UPOBAThL NIPOLeCcChl U
CHCTEMBI ¢ HCNOJIb30BAHNEM COOTBETCTBYIOIIMX AHAJIMTHYECKUX, BLIYHCIHTEIbHBIX U IKCIIEPHMEHTAJIbHBIX METO/10B,
NPUMEHSATh CHCTEeMHBIH MOAXO0/ JJIsl PelleHHs MOCTABJICHHBIX 32124

YMmerb:

YK-1-Y1 npoBoAUTE pacueThl 0 ypaBHEHUHUSM, OMUCHIBAIOLINM XUMHUYECKHUE MPOLIECCHI

YK-1-Y2 oneHnBath cBoicTBa p- U d-37IEMEHTOB Ha OCHOBE COBPEMEHHBIX MPEICTABICHUI O CTPOCHUH aTOMOB;

OIIK-1: Crioco0eH Hcno0JIb30BaTh MOJI0KEHUS, 3AKOHbI M METO/Ibl €CTECTBEHHBIX HAYK U MATEMATUKH /Il PellIeHus 3a/1a4
HHIKeHEePHOI e TeIbHOCTH

YMmerb:

OIIK-1-Y1 nporuo3rpoBats NOBEJACHUE PANIUYHBIX HEOPTaHUUECKIUX COCTUHEHUN B OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKusx;

OIIK-1-Y3 cocTaBnsaTh ypaBHEHHS HOHHO-MOJIEKYJISIPHBIX U OKUCIUTENbHO-BOCCTAHOBUTEBHBIX PEaKUUi ¢ ydacTHEM
KOMIIJIEKCHBIX COEAMHEHUIH;

OIIK-1-Y2 cocTaBisTh ypaBHEHHs OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX peakLuii;

OIIK-2: Cnioco0eH caMoCTOATEIbHO NPOBOIUTH IKCIIEPUMEHTAJIbHbIE UCCIeI0BAHUS U HCIOJIb30BAaTh OCHOBHbIE IPHEMbI
00pa0doTKHU U MpeacTaBIeHHs MOJYy4eHHbIX JaHHBIX, OCYIECTBJISATH MOJAeJIMPOBAHUE, AHAJIM3 U IKCIIEPUMEHTDI B LeJIAX
TIPOBeIeHNs 1eTATBLHOT0 HCCJIETOBAHNS ISl pellieHus 32124 B MPo(ecCHOHATbHOM 00/1acTH

Baagern:

OIIK-2-B3 BnageTs HaBbIKAMU TUTPOBAHMUS,

OIIK-2-B2 Bianers HaBEIKAaMU CpaBHCHUA SKCIICPUMCHTAJIBHBIX JaHHBIX U B5160pa ONITUMAJIBHBIX MTapaMETPOB IIPOBCACHUSA
XUMHUYCCKUX ITPOIIECCOB.

OIIK-2-B1 BnageTs MaTeMaTHYECKUM aIIIAPATOM JUIS 00PaOOTKM SKCIICPIMEHTAIBHBIX TaHHBIX.

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTl/l‘IECKl/lﬁ AaHAJU3 U CUHTE3 PIH(l)OpMalII/lH, YME€HUE AaHAJIU3UPOBATH NIPOLECCHI U
CUCTEMBI ¢ HCITOJIB30BAHMEM COOTBETCTBYHIIUX AHAIUTUYECCKUX, BBIYHCJIUTEJIbHBIX U JKCIIEPUMEHTAJTBHBIX METO10B,
NPUMECHATH CHCTEMHBIH MOAXO0X IS pelIeHUus MOCTABJICHHBIX 3a1a4

Baagernb:

VYK-1-B1 Bnanets HaBBIKAMH COCTABIICHHUS 3JIEKTPOHHBIX (HOPMYJT AIIEMEHTOB IIEPUOJHYCCKOI CHCTEMBL;




OIIK-1: Cnioco0eH ucno/b30BaTh MOJI0KEHHS, 3AKOHbI U MeTO/bl €CTECTBEHHbIX HAYK U MaTeMAaTHKH /IS pellleHus 3a1a4
HHIKEHEPHOIi 1eSI TeIbHOCTH

Baanernb:

OIIK-1-B3 Bnagers pac4eTaMy pa3IHIHBIX CIOCOOOB BBIPAXKEHHS KOHIICHTPAIIHH.

OIIK-1-B2 BJIaICTh pacy€TaMU OCHOBHBIX IMapaMETPOB XUMHUYCCKUX ITPOLUECCOB I10 ITPECACTABJICHHBIM JaHHBIM

YK-2: Cnocoben cooupaTh 1 HHTEPNPETHPOBATH JaHHBIE U ONMPENEIATh KPYT 32724 B paMKaX NMOCTABJIEHHOH 1eJIH,
B])lﬁl/lpaTb ONTHMAJILHBIE CIIOCOObI peuieHusi, uCXoas u3 neiflcn;y[omnx MPaBOBbIX HOPM, UMCIOIIIUXCH PECYPCOB U
OrpaHUYeHUii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsT

Baanernb:

YK-2-B1 umeth HaBbIKUA aHAJIU3UPOBATH KUCIOTHO-OCHOBHBIE CBOMCTBA COSIMHEHU 3JIEMEHTOB B 3aBHCUMOCTH OT UX TOJIOKEHUS
B Ilepuoanueckoii cucreme;

YK-1: Cnioco0eH ocyliecTBJISATh NOMCK, KPUTHYECKHIi aHATU3 U CMHTe3 HHGOpMaLMH, yMeHHe AaHAJTU3HUPOBATh NMPoLecCchl U
CHUCTEMBbI € HCI0JIb30BAHHEM COOTBETCTBYIOIIUX AHAJTUTHYECKUX, BBIYHCIAUTEIbHBIX M IKCIIEPUMEHTAJILHBIX METO0B,
NPUMEHSITH CHCTEMHBIii MOX0/1 IVIfA pPelIeHusi MOCTABJIEeHHBIX 3124

Baagernb:

VK-1-B2 Brnajers HaBbIKAMH JOTHYECKOTO TBOPYECKOTO U CHCTEMHOTO MBIIIJICHUS MPH U3YYCHUH CBOMCTB 3JIEMEHTOB U MX
COCJIMHECHUI;

OIIK-1: CriocodeH ucnob30BaTh MOJI0KEHHS, 3AKOHBI H METO/IbI €CTECTBEHHBIX HAYK U MAaTEMATHKH JIJIsS PellleHUusI 3a1a4
HHKEHEPHOH JeATeIbHOCTH

Baagers:

OIIK-1-B1 Bnasers HaBbIKAMH OLIEHKH ONTHMAJILHBIX TTAPAMETPOB MPOBEACHHS XUMUYECKUX PEAKIUI C yUaCTHEM SJIEMEHTOB U MX
COETMHEHNH.

4. CTPYKTYPA U COJEP)KAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanne KM Brinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIUI pecypcsl padoTsI

Pasgen 1. OcHoBHBIE
IMOHATHUA U 3AKOHbLI XUMMUHU.

1.1 Knaccel Heopranuueckux 1 2 OIIK-1-33 JI1.1 J11.1 Heob6xoanmo
coenuHenuit /Jlex/ JI1.1 HCTI0JIB30BaTh
JI1.2J12.1 MYJIbTUMETUI
JI2.5]13.6 HYIO
JI3.8 ayJIUTOPHIO,

D122 33 000pyIOBaHH
y 10 TaOJuIeH

XUMHYECKUX
JJIEMEHTOB

1.2 XuMHS KaK pasJien 1 2 OIIK-1-35 JIT.1JI1.1 Heo0xoanmo
€CTEeCTBO3HAHUS. JHAUCHHE JI1.1 HCIIOIb30BATh
XUMHU KaK HAy4YHO! OCHOBBI JI1.2J12.1 MyJIbTUMEIUI
MaTepuaioBeIeHUs U JI2.5J13.1 HYIO
MeTatyprui. OCHOBHbIE JI3.5 ayAUTOPHIO,
MOHATHS XMMHUU - MOJIb, 0102233 000pyI0BaHH
aTOMHasl U MOJIEKYJISIpHas y 10 Tabnumei
Macchl, Coco0bl UX XUMHYECKUX
omnpexnenenns. OCHOBHEIC 3JIEMEHTOB
3aKOHBI XMMHHU. 3aKOH
COXpaHEeHHUs1 MaTepuu. 3aKOH
[IOCTOSIHCTBA COCTaBa. 3aKOH
SKBUBAJICHTOB. /JIex/

1.3 BBognoe 3anstue. [IpaBuna 1 2 OIIK-1-33 JIT.1JI3.8 KM6

pabOTHI ¥ TEXHHUKA 33
0e30IMacHOCTH B XUMUYECKOM
nabopatopuu /J1ab/




1.4

Knaccel Heopranuyeckux
coenuHenuii /J1ab/

OIIK-2-Y4
OIIK-2-Y5 VK
-2-Bl

JI1.112.1
JI2.5]13.6
33

Heob6xoaumo
UCIIONTb30BaTh
CHeIUATN3UD
0 BaHHBIC
XHMHYECKUEC
nabopaTopuu,
00opynoBaHH
bIe
BBITSDKHBIMA
mkadamm,
BOJIOH €O
CelaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a60paTOPHBI
M
obopynoBaHH
e M Juis
MIPOBE/ICHHUS
IKCTIEPUMEHT
OBH
HabopoM
XUMHYECKUX
PEaKTUBOB

1.5

OmnpeneneHue MOJIIpHON
Maccel Metayuia /J1a6/

OIIK-2-31
OIIK-2-Y4
OIIK-2-Bl1

JI1.2J12.1
JI3.5
JI2.5]13.8
33 X4

Heob6xoaumo
HCIIONTB30BaTh
CTHCIUATN3UD
0 BaHHBIE
XHMHYECKUEC
nabopaTopuu,
00opy/IoBaHH
13
BBITSDKHBIMUA
mkadamu,
BOJIOH €O
CIeIaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a00paTOPHBI
M
obopymoBaHH
e M uis
MIPOBE/ICHUS
IKCIIEPUMEHT
OBH
HabopoM
XUMHYECKUX
PEaKTHBOB

1.6

OCHOBHBIE KJTacChI
HEOPraHHYEeCKUX
coenunaenui /TIp/

OIIK-1-33 VK-
2-Bl

J1.1
JI1.1J12.1
JI2.5]13.6

33

P11

1.7

OCHOBHEBIE

CTEXUOMETPUUICCKNEC 3aKOHBI.

Pacuer 110 ypaBHEHHIO
peaxiun /TIp/

OIIK-1-Y6

J1.1
33

KM2

P12




1.8 ITpopaboTKa IEKIHOHHOTO OIIK-1-B2 JI1.112.1 P19
MaTtepuana. OIIK-2-V1 JI2.5
CamocToATenbHOE U3yUeHHE OIIK-2-Y5 2132 33
IUTepaTypsl. BeinonHenue OIIK-2-B1 VK-

JIOMAIIIHUX 3aJaHuMN. 1-B2
[MoaroToBka K NpaKTHYECKUM
3aHSATHSIM, K BBITOTHEHUIO U
3amuTe 1abopaTopHOH
pabotsl. [ToaroToBka k
KOHTpOJIbHOH padote. /Cp/
Pa3gen 2. 3akoHomepHOCTH
NMPOTEeKAHUS pPeaKlmii:
TepMOXUMHUSI, CKOPOCTH
XUMHYECKHX peaKkuuii u
paBHOBecHe.

2.1 DOHepreTrka XUMHYECKIX OIIK-1-34 J1.1 Heob6xoanmo
nporeccos. TemnoBoit OIIK-1-36 JI1.1J12.1 HCIIOJb30BaTh
3 GEKT peaKium. JI3.5J12.5 | mynbTHMenuit
Tepmoxumudeckue 0193 35 HYIO
ypaBHeHus. CTangapTHas ayAUTOPHIO,
SHTAJIBIIHS 00Pa30BaHUSL 000pyIOBaHH
MPOCTHIX W CIIOKHBIX y 10 Tabnumen
XUMUYECKIX COSITUHEHUH. XUMHYECKUX
3axon ['ecca. OcHOBBI JJIEMEHTOB
TEPMOXUMHICCKAX
pacuetoB. /Jlex/

2.2 Orpenenenue 3HTalNbIINU OIIK-1-B2 JI1.1 Heobxoamumo
peaKuy HeNTpaau3aum. OIIK-2-32 JI1.2J12.1 HCIIOJIb30BaTh
Orpenienenue SHTaNbIINNA OIIK-2-V1 JI3.5J12.5 CrieIUaATU3UD
pactBopenus conu. /JI1ab/ OIIK-2-V3 23 4 0 BaHHBIC

OIIK-2-Y4 XUMHUYECKUE
OIIK-2-B1 naboparopuu,
OIIK-2-B2 000pyIOBaHH
13
BBITSDKHBIMUA
nikadamu,
BOJIOH CO
CIeIaTbHON
PaKOBUHOI,
HEOOXOTUMBI
M
n1a00paTOpHBI
M
obopynoBaHH
e M Jis
MPOBEICHUS
IKCIIEPUMEHT
OBH
HabopoMm
XHUMHYECKIX
PEaKTHBOB

2.3 TepMoxuMU9ecKie OIIK-1-36 JIL.1JI2.1 KM9 P13

pacuetst. /IIp/ J2.5
3133

2.4 CKOpOCTh XUMHUYECKUX OIIK-1-34 JIL1J12.1 Heob6xomumo
peaxuuii. PaxkTopsl, OIIK-1-36 JI3.5J12.5 | ucnonb3oBath
BJIMAIOLINE HA CKOPOCTD MYJIbTUMETUH
peakuuii. 3aKoH HYIO
JIEHCTBYIOIINX Macc. ayJIUTOPHIO,
OO0paTuMbIe XUMHYECKIE 000pyIOBaHH
MIpoLECChl. XMMHUECKOE y 10 Tabuuei
paBHOBecue. CMmenieHne XHUMHYECKIX
XUMHYECKOTO PaBHOBECHS. 3JIEMEHTOB

punuun Jle-Illatense u ero
3HAYEHHE JIJI ONTHUMHU3AIIN
TEXHOJIOTMUECKUX
nporeccoB. /Jlex/




2.5 UccnenoBanue ckopoctu 2 OIIK-1-34 JI1.1 Heobxomumo | KM10 P13
XUMHUYECKOW PEeaKuu 1 OIIK-1-36 JI1.2J13.5 HCIIOJIb30BaTh
paBHOBecHs. (J1abopaTopHO- OIIK-1-V4 21353 24 CIIEIHaTU3UD
MPaKTHYECKOE 0 BaHHBIE
3anstue). /J1ab/ XUMHUYECKUE

nabopaTopuu,
00opynoBaHH
bIe
BBITSDKHBIMA
mkadamm,
BOJIOH €O
CelaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a60paTOPHBI
M
obopynoBaHH
e M Juis
MIPOBE/ICHHUS
IKCTIEPUMEHT
OBH
HabopoM
XUMHYECKUX
PEaKTHBOB .

2.6 [TpopaboTKa JIEeKIHOHHOTO 12 OIIK-1-B2 JI1.1 P20
Matepuana. [Tonroroka k OIIK-2-V1 JI1.2J12.1
BBITOJTHEHHIO JTA00OPATOPHBIX OIIK-2-V3 J12.4
pabort. [ToaroroBka K 3amuTe OIIK-2-Y5 JI2.5J13.6
nabopaTOpHBIX paboT. OIIK-2-B1 JI3.8
Brinonnenue pomauniHero 013223324
3aianus Ne2. Tlogroroska
MPaKTHYECKUM 3aHSTHSIM.

U3ydenne mureparypsl. /Cp/
Paznen 3. lucnepcusbie
cucrembl. PacTBopsbl.
DJIeKTPOJTUTHYECKAS
AMCCOMHAIHS.

3.1 JlucnepcHbie CUCTEMBI. 2 OIIK-1-37 JIL.1JI1.1 Heobxomumo
Knaccugpukanus. O6mme OIIK-1-B3 J2.1 WCTIOJB30BaTh
CBOIICTBa PacTBOPOB. 01052 33 MYJIbTUMEIUI
CriocoObl BbIpaXkeHHS HYIO
KOHIICHTPAIHH. ayIUTOPHIO,
PactBOopuMOCTS. 000pyI0BaHH
3aBHCHMOCTb PaCTBOPUMOCTHU y 10 Tabnumeit
OT MPHUPOABI PACTBOPHUTENS U XHUMHUYECKUX
PacTBOPEHHOTO BEIIECTBa, 3JIEMEHTOB
TEMIIepaTyphl U TaBICHUS.
3aKoH pacrmpeneaeHusl.

OxcTpakius. PacTBops
HERJIEKTPOJINTOB. 3aKOH
Payns. Kpuockonus u
s0ynaurockonus. /JIex/

32 Ornpenenenue KOHICHTpaIHii 2 OIIK-1-37 JI2.1J12.5 KM11 P14

pactBopoB. O01me cBoiicTBa OIIK-1-B3 33

pactBOpoB. 3aKkoH Payis.
Omnpenenenue TeMepaTypsl
KHUIICHHS ¥ KPUCTAIUTU3ALIH
pacTBOpOB
HeanekTponutoB. /IIp/




33 PacTBOpEI 21€KTPOIUTOB. 2 OIIK-1-37 J1.1 Heob6xoaumo
Teopust 3MEKTPOTUTHYECKON OIIK-1-B3 JI2.5J12.1 HCIIOJIb30BaTh
nucconuanuu. CreneHb 010233 MYJIbTUMETUH
JTUCCOIIMAINH, €€ HYIO
3aBUCHUMOCTD OT ayUTOPHIO,
TEMIIEPATYphl U 000pyIOBaHH
KOHIIEHTPAITIH, CIIOCOOBI y 10 Tabnmmei
onpenenenus. CUIbHbIE U XUMHYECKUX
CJ1a0bl€ MEKTPOIIUTHL. JJIEMEHTOB
Koncranra
IJIEKTPOJIUTUUECKON
JTUCCOIMALIIH U 3aKOH
pasbasnenus OcTBanbaa Ui
cIabbIX AMeKTpoauToB /JIex/

34 [IpuroToBnenue pacTBOPOB U 8 OIIK-1-B3 JI3.5 Heo6xomumo | KM12 P4
omnpeneneHne ux OIIK-2-31 23 HCIIOJIb30BaTh
KoHIeHTpauuu. OnpeneneHue OIIK-2-V1 CieIHATU3UD
CTENEHN Y KOHCTAHTHI OIIK-2-Y2 O BaHHBIE
JMCCOIMALINH CI1a00T0 OIIK-2-Y4 XUMHYECKHE
anexrponuta /J1a6/ OIIK-2-B1 nmaboparopuu,

OIIK-2-B3 000py/IOBaHH
13
BBITSKHBIMH
nikadamu,
BOJIOH CO
CrelaabHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a00paTOpHBI
M
obopynoBaHH
e M Jis
MIPOBENEHUS
IKCIIEPUMEHT
OBH
HabopoMm
XUMHYECKUX
PCaKTHBOB .

35 Wonnoe npounsBeeHne BOBI. 2 OIIK-1-37 JI1.1 Heo6xomumo
BonopoHslii mokasaress. OIIK-1-VY3 JI1.1J12.1 HCITI0JIb30BaTh
I'uoponus coneii. Koncranra JI2.5 MYJIBTUMEINN
U CTENEHb TUAPOIN3A. 33 HYIO
Bnusiaue Temmepatypsl u ayIUTOPHIO,
KOHLIEHTPALUH Ha CTEIIEHb 00opynoBaHH
rungposnza. Cmelienue y 10 Tabnunen
PaBHOBECHS TUAPOITH3A. XUMHYECKUX
CryneH4aTslii TUAPOIU3, JJIEMEHTOB
MIOJTHBIN TUAPOIIH3,

COBMECTHBIN THAPOIIU3 colleit
pasHoii npuponsl. /Jlex/

3.6 CBOIICTBO PacTBOPOB 2 OIIK-1-33 JIL.1 J11.1 KM3
anekrponutoB. pH OIIK-1-34 23
pactBopoB. ['maponus OIIK-1-36
coxett /Tlp/

3.7 [TpopaboTKa JIEKIHOHHOTO 14 OIIK-1-B3 JIT.1JI3.5 P4
Matepuaia. [loaroroBka k OIIK-2-V1 JI2.5
BBIMOJIHEHHIO JTA00OPaTOPHOH OIIK-2-Y2 01022323 4
paboter. [ToaroroBka k OIIK-2-B1

3amuTe 1abopaTopHOH
pabotel. BeimonHenue
JIOMAIITHEro 3a7aHus Ne3.
IToaroToBka K NpakTU4ECKUM
3anaTusaM. Iloaroroska k
KOHTPOJIEHOIT padoTe.
Uzyuenune nurepatypsl. /Cp/




Paznen 4. CTpoeHue aToma
U NIepHOHYECKAs CHCTeMa.
Xumuueckasi CBsI3b U
CTpOeHHe MOJIeKY1.

4.1

KoprmyckynsipHO-BOJIHOBBIE
CBOWCTBa MaTepUaIbHBIX
gactuil. KBaHTOBO-
MeXaHHUYeCKast IPUpPoJIa
atoma. KBaHTOBBIE
XapaKTEePUCTUKH JIEKTPOHOB.
AroMHBIE OpOUTAIIH.
OneKTpoHHbIE YPOBHH U
MOYPOBHHU.
MHOT03JIEKTPOHHBIE ATOMBI.
ITpuniun MuHUMyMa
sHepruu. [Ipunnun [aynu.
[IpaBuno Xynna.
DIIEKTPOHHOE CTPOEHUE
aTOMOB DJIEMEHTOB B
3aBUCHUMOCTH C UX
TOJIOXKCHUEM B
HEPUOJUUECKOM cUucTeMe: s-,
p-, d-, f-a7IeMeHTHI.
CrtpyKTypa nepuoan4eckon
CUCTEMBI 2JICMEHTOB:
MIEPUOJIBI, TPYIIIIBL,
noarpynnsl. [lepuoguueckuit
3akoH /.. Menneneena.
OCHOBHBIE aTOMHBIE
XapaKTEPUCTUKH HJIEMEHTOB:
ATOMHBIHN pasinyc, SHEPrus
MOHHU3AIUH, CPOJICTBO aTOMa
K 3JIEKTPOHY, OTHOCHTEJIbHAS
3JIEKTPOOTPULIATETBLHOCTD U
0COOCHHOCTH UX

n3MeHenus /JIex/

VK-1-31 YK-1-
32 VK-1-34 VK
-1-V1

JI1.1JI1.1
0133 55

Heo6xonumo
HCIIONIB30BaTh
MYJIbTUMETUI
HYIO
ayIUTOPHIO,
000py/IOBaHH
y 10 Ta0JuIeH
XHMHUYECKUX
3JIEMEHTOB

4.2

Ctpoenune atoMa 1
XuMm4eckas cBsisb /T1p/

VK-1-31 YK-1-
B2 VK-2-Bl

JI1.1J12.1
33

KM20

P16

43

OCHOBHBIE THIIBI
XHMUYECKON CBS3H:
KOBaJICHTHAsI, HOHHAas,
MeTajinueckas. Mexanusm
00pa3zoBaHMs KOBAJIEHTHOU
cBs13u.OCHOBHBIC
XapaKTePUCTUKH
KOBAJICHTHOM XUMHUYECKOM
cBs3u. ['ubpuan3anus
AaTOMHBIX opOuTanei mpu
00pa3oBaHUM XUMHUYECKOI
cBs3u. KpaTtHble cBs3u.
YcnoBus o0pa3oBaHus
HOHHOM XMMUYECKOH CBS3H.
CrerneHb HOHHOCTHU CBSIXH.
DHeprust HOHHOU
KPUCTAJUINYECKOU PELIETKH.
OT1nurie HOHHOMI
XUMHYECKOH CBS3U OT
KOBAJICHTHOM:
HEHaNpaBJIeHHOCTb,
HEHACKIIAEMOCTh HOHHOM
ces3u. [Ipupona
MEXMOJIEKYJIIpHOE
B3aHMOJICHCTBHE.
Bonopoanas cBs3b.

/J1ex/

VK-1-31 YK-1-
32

JI1.1JI1.1
J1.2
01093 35

Heobxoanmo
HCII0JIb30BaTh
MYJIbTUMEIUI
HYIO0
ayJUTOPHIO,
00opy/IoBaHH
y 10 Tabnumei
XUMHUYECKUX
2JIEMEHTOB




4.4 ITpopaboTKa IEKIHOHHOTO VK-1-31 YK-1- JI3.5 P19
MaTtepuana. B1 YK-1-B2 JI2.5J12.1
CaMoCTOATENBEHOE U3YUEHHE 0193 35
IUTepaTypsl. BeinonHenue
JOMAIIHUX 3aJaHUI.

ITonroroska k
MPaKTHYECKOMY

3ausTHIO. /Cp/

Pasgen 5. OkucjiureabHO-
BOCCTAHOBHUTEJIbLHbIE
peakuuu. XuMus s- 1 p-
3J1€eMEeHTOB.

5.1 CreneHb OKUCTICHUS OIIK-1-Y1 J1.1 Heo6xonumo
anemeHnToB. [Ipupona OIIK-1-Y4 JIT.IJI3.1JI2. | ucnosis30BaTh
OKHMCIIUTEIILHO- 1J13.7 MyJIbTUMEIUIH
BOCCTaHOBHUTEIBHBIX 21322 33 HYIO
nporeccos. [IpocTeie u ayUTOPHIO,
CJIO’KHBIE BELIIECTBA B 000pyIOBaHH
Ka4eCTBE OKUCIIUTENICH 1 y 10 TaONuIeH
BoccTanoBuTeneil. OCHOBHBIE XUMHYECKUX
TUIBI OKUCIUTEIBHO- JJIEMEHTOB.
BOCCTaHOBHUTEIBHBIX
peaxuuii. @akTopsl,

BIIMAIOLINE Ha XapaKrep
IIPOTEKAHUS OKUCIUTENBHO-
BOCCTaHOBHUTEIBHBIX
peaxuuii: KOHLIEHTpalus
peareHToB, TeMIeparypa,
KUCIIOTHOCTH cpeapl (pH).
OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIN
SKBUBaJICHT. /JIex/

5.2 [oHsTHE 00 JIEKTPOTHOM OIlK-1-33 JIL.1J11.2 Heob6xomumo
noreHuane. Boropoansrit OIIK-1-34 2122 23 HCTO0JI30BATh
anekrpoA. CTaHnapTHBIE OIIK-1-VY1 MYJIbTUMETUH
3JIEKTPOHbIE NOTCHLIUAJIBI HYIO
METAaJIOB U IPYTHX ayJIUTOPHIO,
OKHUCJIUTEIBHO- 000pyIOBaHH
BOCCTaHOBHUTEJIBHBIX CUCTEM. y 10 Tabsnuen
HamnpagsiieHre OKUCITUTETBHO- XUMHYECKUX
BOCCTaHOBHUTEIBHBIX JJIEMEHTOB
peakuus. YpaBHeHue
Hepucra. /Jlex/

53 OO01mas xapakTepuCcTUKa OIIK-1-33 JI1.1 Heob6xomumo
3JIEMEHTOB IJIABHBIX OIlIK-1-34 2122 23 HCTO0JIb30BATh
noarpynmn. Haxoxenue B OIIK-1-Y1 MYJIbTUMEIUI
MIPUPOJE, MOJTyIEeHUE, HYIO
MPUMEHEHUE, XUMUICCKHE ayJIUTOPHIO,
cBolicTBa a1eMeHToB 1IA - 000pyIOBaHH
VIIA rpymnn u ux y 10 Tabsuuei
coenuueHnd. /JIex/ XUMHYECKIX

OJICMCHTOB.




54 W3y4yeHue OKUCIUTEIBHO 6 OIIK-1-V1 JI3.1 J12.1 Heob6xoaumo P5
BOCCTaHOBUTENbHBIX OIIK-1-¥2 JI2.5J13.7 HCIOJb30BaTh
peakunii /J1a6/ OIIK-2-Y1 33 4 CTICIIHATA3UD
OIIK-2-Y2 O BaHHbIE
OIIK-2-Y4 XUMHUYECKHE
nabopaTopuu,
00opynoBaHH
bIe
BBITSDKHBIMA
mkadamm,
BOJIOH €O
CelaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a60paTOPHBI
M
obopynoBaHH
e M Juis
MIPOBE/ICHHUS
IKCTIEPUMEHT
OBH
HabopoM
XUMHYECKUX
PEaKTUBOB
5.5 OO01ue CBOKWCTBa METAILJIOB. 2 OIIK-1-33 JILJI3.5 Heo6xomumo | KM14
XUMHUYECKHE CBOWCTBA S- U P OIIK-1-34 VK- JI2.4 JI2.5 | ucnionp3oBath
- MeTayuioB /JIex/ 1-B2 YK-2-V2 21393 35 MYJTbTUME U
HYIO
ayIUTOPHIO,
000py/IOBaHH
y 10 Ta0JuIeH
XUMHYECKUX
3JICMEHTOB.
5.6 OKUCTHUTENBHO 2 OIIK-1-31 JI2.1 KM13 P17
BOCCTaHOBHUTEJIHHBIE OIIK-1-33 JI2.5J13.7
peaxiun. MeTost OIIK-1-Y1 33
COCTAaBJICHHSI OKHCIUTEIILHO OIIK-1-¥2 YK
BOCCTaHOBUTEIBHBIX -2-Y2
peaxumit. /TIp/
5.7 XuMudeckre CBOUCTBa 3 OIIK-1-33 JI1.1JI13.1 P18
9JIEMEHTOB TJIaBHBIX OIIK-1-34 J3.5
noarpym /T1p/ OIIK-1-¥2 VK 2133
-1-B2 YK-2-B1
5.8 [TpopaboTKa JIEKIMOHHOTO 16 OIIK-1-33 JIT.1JI3.1 P5
MaTepHaa. OIIK-1-34 JI3.5J12.5
CamocTosATeNnbHOE H3yYCHHE OIIK-1-VY1 D132 33 55
nutepatypsl.Iloaroroska x OIIK-1-¥2 YK
BBITIOJTHEHUIO JTa00paTOpHOH -2-Y1 VK-2-Yy2

pabotsl. [loaroroska k
3amuTe JabopaTopHO
paboTel. BeimomHeHne
JIOMAIITHET0 33aHHS.
IToaroToBka K NpaKTHYECKUM
3ansaTHaM /Cp/

Pasgen 6. OxkuciiurebHO-
BOCCTAHOBHUTEJILHbIE
CBOCTBA METAJLJIOB.

KoMiiekcHbIe coeTHHEeHNS .




6.1

OCHOBHBIE TTOJI0KEHUS
KOOPJIMHAIIMOHHOHN TEOpHUH.
Komrmiekcoobpa3oBatelb,
JIUTaH/Ibl, KOOPAUHAIIMOHHOE
YHCJI0, KOMITJIEKCHAS
yactuua. Homenkiarypa
KOMILJIEKCHBIX COE€IMHEHUI
(KC). Ycroiiunocts KC B B
BOJIHBIX PacTBOpax.
KoHncTaHTa HEcTOMKOCTH
KOMILJIEKCHOM YaCTHUIIbI.
JBoitable conu. [Tpupona
XHMHYECKOH CBS3U B
KOMIIJIEKCHBIX
coennHeHusnx. /Jlex/

OIIK-1-32
OIIK-1-Y3 YK
-1-33

JI1.1J13.1
2.4
0102 33 55

Heo6xonumo
UCIIONTb30BaTh
MYJIBTUMETUI
HYIO
ayIUTOPHIO,
000py/IOBaHH
y 10 TaONuIe
XUMHUYECKUX
JJIEMEHTOB

6.2

O01111€e CBOMCTBA METAJLJIOB.
CBolicTBa s- 4 p-
MertasuioB. /J1ab/

OIIK-1-31
OIIK-1-V4
OIIK-1-¥5
OIIK-2-Y1
OIIK-2-Y2

JI3.1J12.4
JI2.5]13.2
JI3.3
33 4

Heobxomumo
UCIIONTB30BaTh
CTHeIUAT3UD
0 BaHHBIE
XHMHYECKUC
nabopatopuu,
00opy/IoBaHH
bIC
BBITSDKHBIMA
mxadamu,
BOJIOH €O
CIeIUaIbHON
PaKOBHHOW,
HEOOXOTUMBI
M
1a60paTOPHBI
M
o0opymoBaHH
e M Ui
MIPOBEIICHHS
IKCTIEPUMEHT
OBH
HabopoM
XUMHYECKUX
PEaKTUBOB

6.3

N3yuenue KOMIUIEKCHBIX
coenuHenuit /J1ab/

OIIK-1-32
OIIK-1-Y3
OIIK-2-V1
OIIK-2-Y2
OIIK-2-Y4 YK
-1-33 VK-1-¥2

JI3.1J12.4
JI2.5J12.1
JI3.3
23 4

Heob6xoaumo
HCIIONTb30BaTh
CHeIUAT3UD
0 BaHHBIC
XHMHYECKUEC
nabopaTopuu,
00opymoBaHH
bIe
BBITSDKHBIMA
mkadamu,
BOJIOH €O
CelaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a60paTOPHBI
M
obopynoBaHH
e M Juis
MIPOBE/ICHHUS
IKCIIEPUMEHT
OBH
HabopoM
XUMHYECKUX
PEaKTUBOB

KM15

P6




6.4 ITpopaboTKa IEKIHOHHOTO 1 OIIK-1-31 JI1.1J13.1
MaTtepuana. OIIK-1-32 JI2.4 J12.5
CamocToATenbHOE U3yUeHHE OIIK-1-VY1 2132 33
mureparypsl.Iloaroroska k OIIK-1-Y2
BBINOJIHEHHUIO J1Ta00PAaTOPHBIX OIIK-1-Y3
pa6ort. [ToaroToBka K 3aIuTe OIIK-1-Y4
abopaTOpHBIX paboT. OIIK-1-Y5 YK
Brinonnenue qomaiHero -1-33
3amanus. /Cp/

Pazgen 7. . Xumus d- u f-
3J1€MEHTOB.

7.1 Xumus snementos [1B 14 OIIK-1-32 JI1.1J12.4 Heo6xomumo KMS5
rpynusl; IB rpynnst; VIIIB OIIK-1-33 33 HCIONb30BaTh
rpymrsl; VIIB rpynmer; VIB OIIK-1-34 MYJIbTUMETUI
rpynnsl; VB rpynmnsr; IVB OIIK-1-¥3 VK HYIO
rpynnsl; I1IB rpynmnel u -2-Y1 VK-2-Yy2 ayJUTOPHIO,
JIAHTAHOUIO0B; 0030p CBOWCTB 00opynoBaHH
f-anemenToB y 10 TaOJIUIeH
(axturOMMOB). /JIex/ XUMHYECKUX

JIICMEHTOB

72 Wzy4yeHue cBOWCTB METAIIIOB 6 OIIK-1-32 JI3.3J12.4 Heo0Oxomumo | KM16 P7

MOJTrPYIIbI NuHKA /J1ab/ OIIK-1-34 J12.5J12.1 HCIOJIb30BaTh
OIIK-1-¥2 934 CIELUAIU3UD
OIIK-1-B1 0 BaHHbIE
OIIK-2-Y1 XUMHUYECKHe
OIIK-2-Y2 nabopatopuu,

OIIK-2-Y4 VK 000pyIOBaHH
-1-V1 YK-1-¥2 ble
VK-1-B2 BBITSKHBIMU
mxadamu,
BOJIOH €O
CIeIMaIbHOMN
PaKOBHHOW,
HEOOXOTUMBI
M
1a60paTOPHBI
M
o0opynoBaHH
e M Ui
MIPOBEIICHHS
IKCTIEPUMEHT
OBH
HabopoM
XUMHYECKUX

peakTUBOB




7.3

N3yuenue cBONCTB METaIIIOB
MOATrPYIIbI Xxene3a /J1ab/

OIIK-1-32
OIIK-1-34
OIIK-1-¥2
OIIK-1-B1
OIIK-2-Y1
OIIK-2-Y4 VK
-1-V1 VK-1-Y2
YK-1-B2

JI3.1J12.4
J2.5
33 54

Heob6xoaumo
UCIIONTb30BaTh
CHeIUATN3UD
0 BaHHBIC
XHMHYECKUEC
nabopaTopuu,
00opynoBaHH
bIe
BBITSDKHBIMA
mkadamm,
BOJIOH €O
CelaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a60paTOPHBI
M
obopynoBaHH
e M Juis
MIPOBE/ICHHUS
IKCTIEPUMEHT
OBH
HabopoM
XUMHYECKUX
PEaKTUBOB

KM17

P8

7.4

W3yuenue cBOHCTB METAIJIOB
noArpymnmsl Mapraduna /J1a6/

OIIK-1-32
OIIK-1-34
OIIK-1-¥2
OIIK-1-B1
OIIK-2-Y1
OIIK-2-Y4 VK
-1-V1 VK-1-Y2
VK-1-B2

JI3.1J13.5
J12.4J12.5
33 54

Heob6xoaumo
HCIIONTB30BaTh
CTHCIUATN3UD
0 BaHHBIE
XHMHYECKUEC
nabopaTopuu,
00opy/IoBaHH
13
BBITSDKHBIMUA
mkadamu,
BOJIOH €O
CIeIaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a00paTOPHBI
M
obopymoBaHH
eM ISt
MIPOBE/ICHUS
IKCIIEPUMEHT
0B 1 HabopoMm
XHUMHUYECKUX
PEaKTHBOB

KM18

P9




7.5 N3yuenue cBONCTB METaIIIOB 2 OIIK-1-32 JI3.3J12.4 Heobxomumo | KM19 P10
MOArpyIbl xpoma /J1ad/ OIIK-1-34 J2.5 HCIOIb30BaTh
OIIK-1-¥2 9324 CIELUAIU3UD
OIIK-1-B1 O BaHHbIE
OIIK-2-Y1 XUMHUYECKHE
OIIK-2-Y4 YK nabopaTopuu,
-1-V1 VK-1-Y2 000pyIOBaHH
VK-1-B2 ble
BBITSKHBIMU
mkadamm,
BOJIOH €O
CelaJIbHON
PaKOBUHOI,
HEOOXOTUMBI
M
1a60paTOPHBI
M
obopynoBaHH
eM IS
IIPOBENICHUS
IKCTIEPUMEHT
0B 1 HabopoMm
XUMHYECKUX
PEaKTHBOB
7.6 [TpopaboTKa JIEKIMOHHOTO 2 OIIK-1-32 JIT.1J13.1
MaTepuana. OIIK-1-33 2.4
CamocTosTeNnbHOE H3yYCHUE OIIK-1-B1 YK- JI2.5J13.3
surepatypsl.Iloaroroska k 1-¥1 VK-1-B2 01393 4
BBITIOJTHEHHUIO JTA0OPATOPHBIX VK-2-V1
pabort. [ToaroroBka K 3aImuTe
J1ab0paToOpHBIX PadoT.
Brinonnenune nomairsero
3aganus. /Cp/
5. ®OHJA OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAS padoTa, TECT, KOJJIOKBHYM, IK3aMeH H T.N), BOMPOCHI IS
€CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KontponbHoe rilioflfaieoMHe B
KM MepOpUATHE It pBI OTIPOCHI IS TIOATOTOBKH

KOMITETEHLIM I




KM1 YVK-2-V1;VK-2-

®opmar nposeneHus | Y2;YK-1-31;VK-1-

JK3aMeHa - 32;VK-1-33;VK-1- Tembl, BBIHOCUMEIC Ha DK3aMCH:

nucbMeHHas padora. | Y1;YK-1-B1;0IIK-2 | 1. Xumus MeTamios.

DK3aMeHalMOHHAas -V2;0I1K-2-Y5 a) s- 1 p-mMeTauibl. OO1Ias XapakTepucTUKa MIETOUYHBIX U

paboTa BKIrOYaeT IIEIOYHO3EMEITEHBIX METAJIOB, OCPHILIHS, MarHU, ATFOMHHUSL, OJIOBA

TUTIOBBIC 3/1a4H, C Y CBHHIIQ, BUCMYTA.

KOTOPBIMH CTYAEHTHI 0) d-metannsl. MeTamisl ceMeiicTBa JKelie3a, MEeTaJlIbl IOATPYIIIIT

3HAaKOMSITCS B LUHKa, MM, MapraHiia, XpoMa, BaHa/lusl U TUTAHA.

TeUeHNEe yIeOHOTO B) O01mas xapakrepucTika f-MeTaios.

roja Ha 2. DnexTpoHHbIe (POPMYITBI AaTOMOB M HOHOB METAJUIOB, KBAHTOBEIE

MIPAKTHYECKUX, qucia.

1ab0paTOPHBIX 3. PacueT KOHIEHTpaLUil pacTBOPOB COEANHEHNUI METAJUIOB: MOJIIPHOH,

3aHATHSIX U IPU MacCOBOH JIOJIH, HOPMAITbHOCTH, MOJISUTBHOCTH, MOJIBHOM JIOJTH.

BBITIOJTHEHUU Brruncienne KOHIEHTPAIU HOHOB, ONIPeeNICHNE CTENEHU

HMHBHLyaJIbHBIX JCCOLMALINK ¥ N30TOHMYECKOTo Koa(duimenta Bant-I'odda, pacuer

KOHTPOJIBHBIX PaboT TEMITePaTyphl KUTICHUS W KPUCTAJUTU3AIMH PACTBOPOB.

U JOMAalIHUX 4. Bonoponusrit mokaszarens (pH) pacTBOpoOB coeAnHEHHH METAIIIOB.

3a/laHuil. T'unponus coneit, 00paTUMBIN 1 HEOOPATUMBIN THAPOIHU3, COBMECTHBIN
THIPOJIH3, BRIPAXKEHHE ISl KOHCTaHTHI 00PaTUMOTO THAPOIIH3A.
CwMerieHre paBHOBECHS THAPOIN3A.
5. CrexruoMeTpHUecKie pacueTsl 0 (GopMyIaM Ul COeTHHEHUI
METAJJIOB, PACUEThI 110 YPAaBHEHUSIM PEAKIMHA C yHaCTUEM METAJJIOB U
WX COCAMHEHHH. 3a1aun Ha U30BITOK. YUeT BBIX0JIa MPOJIYKTA.
Brruncienne o0beMa yuaCTBYIOIIMX B PEAKIIMH Ta3000pa3HBIX BEIIECTB
IIpY H.y., U TIPU TeMIepaType U JaBICHUH, OTINYAIOIINXCS OT
HOPMaJIbHbIX.
6. PacueT sHTaNbINYU peaKUii ¢ y4aCTUEM METAJIOB U UX COETUHEHUI],
Y SHTAJIBIHMHK Ipollecca pacTBOpeHus coneil. OnpeneneHus u3MEeHeHUs
TEMIIEPaTyphl PacTBOPA B Pe3yJIbTaTe PACTBOPEHUS COJIH.
7. Ucnonb3oBanue npuniuna Jle lllarense mia onpeaeneHus
CMEIIEHHUs] paBHOBECHS 00PATUMBIX PEAKIUi ¢ yIaCTHEM METAIUIOB H
UX COEIMHEHUI. pacueT paBHOBECHBIX KOHLIEHTpALUil.
8. OKUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUH C YIaCTHEM METAJIOB
1 UX coemuHeHni. MeToJ aIeKTpoHHOTo Oananca. MeTo1 3JeKTpOHHO-
HOHHBIX IIOJIypEaKLXi 17151 peaKid B pacTBOpax.
9. OnpeneneHye HanpaBIeHNUs OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX
pEaKuii Ipy CTaHAAPTHBIX YCIOBUAX HAa 0cHOBE BhluncieHus DJ[C
peakuuii. Beruncnenue crangaptHoit DJ[C ranbBaHMYECKOTO AJIEMEHTa
Y COCTaBJIEHUE ypaBHEHHS TOKOOOPAa3yroLel peakiuy. Y paBHEeHEe
HepHcra.
10. KomriekcHbie coequHeHnst MetaiioB. HomeHnknarypa
KOMIUIEKCHBIX COEIMHEHNH. XUMHUYECKas CBA3b B KOMILIEKCAX, THIT
ruOpUIU3aK aTOMHBIX OpOuTasel KOMIUIeKcooOpazoBatTels U
reoMeTpHYeCKasi CTpYKTypa KOMITIeKca. Peakiuy moryaeHust
KOMIUTEKCHBIX COEIMHEHUH M PEaKIINU C Y4aCTHEM KOMIUIEKCHBIX
coeqrHeHui. Jluccounanys KOMIUIGKCHBIX COEIMHEHNH B BOJHBIX
pacTBopax, BbIpaXKEHUE 1JIs1 KOHCTAHThl HECTOMKOCTH.

KM2 1 BKP-1 Tema YK-1-V1;0IIK-2- 1. YMenwue nucath GOPMYITBI COSIMHEHHUN KIACCOB OKCHIIOB,

"Knaccer V2;0IIK-2-Y5;0IK | ruapokcusoB (COHOBaHU, aM(OTEPHBIX THAPOKCHJIOB,

HEOpTraHMYEeCKUX -2-B1;0I1K-1-Y6 KUCIIOPOJOCOAEPIKALIMX KUCIIOT), OE3KUCIOPOAHBIX KUCIIOT, COJIEH.

COEIMHEHUH. . OCHOBHBIE CIIOCOOBI OTYYCHHS OKCHIOB U X CBOHCTBA.

CrexroMeTpryecKue . OCHOBHBIE CITOCOOBI MOTYIEHISI OCHOBAHUH M UX CBOWCTBA.

pacuersL." . OCHOBHBIE CTIOCOOBI NOTYIEHHS KUCJIOT M UX CBOUCTBA.

. OCHOBHBIE CIIOCOOBI TIOYYEHHS CONEHl U UX CBOMCTBA.

. CpemHuie, KHCIIbIe U OCHOBHBIC COJIM M CIIOCOOBI UX TIOTYYCHUSI.
. 3aKOH 3KBHUBAJICHTOB. MoJIsipHas Macca SKBUBAJIEHTOB.

. 'az0BbIe 3aKOHBL. 3aKOH ABOTaapo.

. CocramiieHue ypaBHEHHI OOMEHHBIX PEaKIuil.

10. Pacuer 1o ypaBHEHHUIO peaKIiHy.

O 002N Lk~ W




KM3 2 BKP-2 Tema OIIK-2-Y2;0IIK-2- | 1. 3akon I'ecca. TepmoxummIueckue pacyeTsl.
"Tepmoxumus. B1;0I1K-1-34;0I1K- |2. CkopocTh peakuuu. 3aBUCUMOCTb CKOPOCTH PEAKIH OT
Kuneruka. CsotictBa | 1-36;0I1K-1-37 KOHIICHTPAITUH PEarnpyIOIINX BEIIECTB (3aKOH JEHCTBYIONINX Macc).
pacTBOpoB 3. CKoOpOCTh peaxiiy. 3aBUCHMOCTb CKOPOCTH PEAKIUU OT
JJEKTPOIUTOB". Temmnepatypsl (npasuiio Bant-I'odda).
4. XuMHUECKOE PaBHOBECHE, KOHCTAHTA PAaBHOBECHSI, CMELLICHUE
pasHoBecus (npurHnun Jle-Iarense).
5.CunbHbIe U cl1abble 3MeKTPOIHUTHL
6. CTeneHb U KOHCTaHTa TUCCOLMALNH.. 3aKOH pa30aBIIcHUs
OcTBanp/a.
7. pH pactBopa. Pacyer no ypaBHeHHIO TUCCOLMALINY.
KM4 3. BKP-3 Tema OIIK-2-Y2;0IIK-2- | 1. CBoiicTBa IMIEIOYHBIX U IEIOYHO3EMEIBLHBIX METAJIJIOB U UX
"CpoiicTBa s- 1 - V5;0I1K-1-31;0I1K- | coennHeHuit.
METaJIIOB. 1-32;0I1K-1- 2. CBolicTBa aJlFOMUHUS, OJIOBA, CBUHIIA U BUCMYTa U UX COEIMHEHUI.
Hampasnenue OBP. | 33;0I1K-1-34;0I1K- | 3. Onpenenenue nanpasnenuss OBP. Pacuer 3/1C peaxiuu.
KomruiekcHbie 1-B1 4. 9J1C ranpBaHUYECKOTO BJICMEHTA.
coequHeHus.." 5. CocraBneHHE KOOPIUHAIIMOHHBIX (POPMYIT KOMITIEKCHBIX
COEJIMHEHUI.
6. lucconuanusi KOMIUIEKCHBIX COCAMHEHUH, KOHCTAHTa HECTOMKOCTH
KOMIUIEKCHOM YacTHUIIbI.
7. CBoiicTBa KOMIUIEKCHBIX COEIMHEHUN. Y PaBHEHUS PEAKLNH C
ydacTHeM KOMIUTIEKCHBIX COSTUHEHUH.
KM5 4. BKP-4 Tema YK-2-V1;VK-2- 1. CpoiicTa d- METaJIIOB M UX COEANHEHUH: CBOMCTBA METAJIOB
"XuMHu4eckue V2;YVK-1-V1 MOATPYIIbI LIUHKA;
CBOMCTBa MeTalIOB" CBoiicTBa METAJUIOB MTOATPYIIBI MEAH; CBOMCTBA METAJLIIOB IOArPYIIIBI
JKele3a; CBOMCTBA METAJUIOB MOIIPYIIIBI MapraHIla; CBOHCTBA METAJUIOB
MOJTPYIIBI XpOMa;CBOWCTBA TUTAHA, BAaHAIUs, HUOOHS, IIUPKOHUS U UX
AHAaJIOrOB.
KM6 Bxonnoit konTpons, | OIIK-2-Y2;0I1K-2- | B cOOTBETCTBHH CO IIKOJIBLHOM MTPOrPaMMOil 110 XUMUH.
nabopaTopHOe v5
3ansaTue Nel
KM7 TecT-KOHTPOJIb MO OIIK-2-Y2;0IIK-2- | 1. YMenue nucats GOpMYIbl COSIMHEHUH KIacCOB OKCUIOB,
teme "Kiacchl ¥5;0I1K-1-33 THIPOKCHIOB (COHOBaHMMA, aM()OTEPHBIX THAPOKCHIOB,
HEOPTraHHYECKUX KHCIIOPOJOCOAEPKAIIUX KICIIOT), OE3KICIOPOJHBIX KUCIIOT, COJICH.
coeauHeHun" 2. OcHOBHEBIE CTIOCOOBI TTOJTy9eHHSI OKCHIOB U UX CBOMCTBA.
3. OcHoBHbIE c1IOCOOBI NOTYYEHHSI OCHOBaHUH U HX CBOICTBA.
4. OCHOBHBIE CIIOCOOBI OTYIECHHS KHCIIOT M MX CBOWCTBA.
5. OcHOBHBIE CITOCOOBI MTOTYUSHNUS COJIeH M X CBOWCTBA.
6. CpenHue, KUCIbIE U OCHOBHBIE COJH M CIIOCOOBI X MOIY4CHUSI.
KMS8 TecT-KOHTPOIIb 1O VYK-1-Y1;0I1K-2- 1. OcHOBHBIE IOHATHS XUMHUH (aTOM, MOJIEKYJa, MOJIIpHasl Macca
Teme "OCHOBHBIE ¥2;0I1K-1-35;0I1K- | BemiecTBa, KOJIMYECTBO BEUIECTBA)
crexuomerpuueckue | 1-Y6 2. 3aKOH COXpaHEHUs MacChl.
3aKOHBI" 3. 3aKOH MOCTOSTHCTBA COCTaBa.
4. 3aKoH HKBHBaJIeHTOB. MoJsipHas Macca SKBHUBAJICHTOB.
5. 'a30BbI€ 3aK0OHBI. 3aKOH ABOTaJIPO.
6. CocTaBiieHne ypaBHEHUH OOMEHHBIX PEaKuuii.
7. PacueT o ypaBHEHUIO pEeaKI1H.
KM9 TecT-KOHTPOIb IO OIIK-1-34;0I1K-1- 1. OCHOBHBIC MOHATHS TEPMOXUMHUHU.
TEME 36;0I1K-1-B2 2. TepMoXxuMHUYECKHE YpaBHEHUSI.
"TepMOXUMUYECKHE 3. CranmapTHas SHTAIBIHS 00Pa30BaHUS MIPOCTHIX U CITOKHBIX
pacuetsr" BEILECTB.
4. 3akoH I'ecca u ciecTBUS U3 HETO.
5. TepMoXuMHUECKUE PACUETHL.
KM10 TecT-KOHTPOIB IO OIIK-2-Y2;0I01K-2- | 1. ToMoreHHbI€ U TeTeporeHHble XUMUYECKUE PEAKIIH.

Teme "CKopocTh
XUMHUYECKOU
peaKuu u
paBHOBecue"

B2;011K-1-36;0T1K-
1-34

2. CKOpOCTh XUMHYECKOH PEeaKIuH.

3. 3aKoH JIEHCTBYIONIMX Macc.

4. Ipasuno Bant-T'odda.

5 Xummueckoe paBHOBecue. Cmemmenne papHoBecus. [Tpuanum Jle-
[Hatense.paBuno Bant-T'odda.




KMI11

TecT-KOHTPOIIB IO
Teme "OO01IHE

CBOJCTBa PacTBOPOB.

OIIK-1-37;0I1K-1-
B3

1. Cioco0Obl BBIpaXKeHUS! KOHIIEHTPALUH.
2. PacTBOpUMOCTB. 3aBUCHMOCTb PACTBOPHMOCTH OT TEMIIEPATYPHI.
4. 3akoH Payns u cnencteust U3 Hero.

Croco051 5. OnpeneneHue MOIAPHONH MACCHl PACTBOPEHHOTO BEIIECTBA METOJAMHU
BBIpa)KEHHS KPUOCKOTIUHU 1 50YIHOCKOIIHH.
KOHLEHTpauuu'".

KM12 TecT-KOHTPOIIB IO OIIK-1-37;0I1K-1- 1. XuMudeckne BeIecTBa: CHIIBHBIC U CTa0BIe JICKTPOIINTHI.

TEME B3;VK-1-V1 2. CreneHb U KOHCTaHTa AUCCOLMANNU. 3aKoH pa3baBienus OcTBaibaa.
"OIeKTpOoNIUTHYECKA 3. Omnpenienenre CTerneHy TUCCOUAIIUU IIEKTPOIIUTA.

s1 TUCCOLIMALIMS: 4. Bonopoanslii mokazatens pH, KHCIIOTHOCTH Cpelibl.

CBOMCTBA PacTBOPOB 5. T'mapomus coneit. CocTaBieHne ypaBHEHHH PEaKIUU THIPOIIH3a.
3JIEKTPOIUTOB, pH, 6. Koncranra ruaponuza. CMelieHre paBHOBECHS PEAKLUU THAPOIM3a.
THJIPOJIU3 COJIeit". (CnocoObI OJaBICHUS THAPOIIH3A. )

KM13 TecT-KOHTPOIIB 1O OIIK-1-31;0IIK-1- 1. CocTaBneHue ypaBHEHUH OKUCINTEIbHO-BOCCTAHOBUTENBHBIX
teme "OBP, V1;0IIK-1-Y2;0IIK | peakunii (OBP).

Hanpasnesue OBP". |-1-Y4;0I1K-1- 2. BausiHue pa3nuusbix ¢paxropoB Ha mpoTekanue OBP.

Y5;VK-2-Y2 3. Knaccugukaius OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIH.

4. OKHCIIUTENBHO-BOCCTAHOBUTENILHBIE CBOMCTBA 3JIEMEHTOB B
3aBUCHUMOCTH OT CTETIEHN OKHUCIIEHUs U TookeHus B [lepuoanueckoii
TabmuLe.
5. OnpeneneHue HAITPABICHUS OKHCIUTEIbHO-BOCCTAHOBHTEILHBIX
pEaKuii Ipy CTaHAAPTHBIX YCIOBUAX Ha OCHOBE BhluncieHus JJC
peaxuui.
6. Beruucnenne DJIC ranpBaHUYECKOTO 3JIEMEHTA IIPU CTaHAAPTHBIX
YCIIOBUSIX.

KM14 TecT-KOHTPOIb IO VK-2-Y1;0I1K-2- 1. s- 1 p-MeTayuTBL: 00IIas XapaKkTepUCTHKA U XUMHUYECKUE CBOWCTBA
teme "CoiictBa s- | Y2;0I1K-1-34;0I1K- | mIeT0YHBIX U MIETOYHO3EMETbHBIX METAJUIOB, OEpUILIHS, MaTrHUSA,
p-mertamioB" 1-35;YK-2-B1;YK-1 |antomuHus, 0JI0Ba U CBUHIIA, BUCMYTA.

-34;YVK-1-Y2;0I1K-
1-B1

KM15 TecT-KOHTPOJIb MO OIIK-1-32;0I1K-1- 1. KommiekcHble coeiMHeHus: MeTauioB. HoMeHk1aTypa KOMITJIEKCHBIX
teme "Kommekcueie |33;0I1K-1-Y3 COCIIMHEHHIA.

COCITMHEHHSI 2. CocraBiieHre KOOPAWHAIIMOHHBIX (POPMYI KOMITICKCHBIX
MeTaJlIoB". COeIMHEHUI.
3. Jlnuccoupanms KOMILICKCHBIX COCIMHEHMM, KOHCTaHTa HECTOMKOCTH
KOMIUIEKCHOM YacTULIbl.
4. CBolicTBa KOMILIEKCHBIX COCMHEHUN. Y paBHEHUs PEAKIUN C
y4acTUeM KOMIUIEKCHBIX COeTUHEHUH.
KM16 TecT-KOHTPOIb TO VK-2-V1;VK-2- CBoiicTBa 27€MEHTOB MOATPYIIBI IUHKA U UX COSTUHEHUH.
Teme "L{uHK, B1;YK-1-Y2
KaaMui, pTyTs"

KM17 TecT-KOHTPOIB IO VK-2-V1;YK-2- CBo¥CTBa 3JIEMEHTOB MOATPYIIIIHI JKejie3a U UX COSIUHEHUI.
Teme "XKeneso, V2;VK-1-Y2
KOOaJIbT, HUKEID"

KM18 TecT-KOHTPOIIb IO VK-2-V1;VK-2- CBOHCTBA 3IEMEHTOB MOATPYIIIEI MapTraHNa U UX COCAUHEHUH.
teme "Mapra#nerr, V2;VK-1-Y2
TEeXHEUWH, peHui"

KM19 TecT-KOHTPOIB IO VK-2-V1;YK-2- CBo¥icTBa 3JIEMEHTOB ITOATPYIIIBI XPOMa U X COCAMHEHUH.

Teme "Xpowm, V2;VK-1-¥2
MOJIHOJIEH,
BoJIb(pam".

KM20 Tect- xouTpons no | YK-1-31;YK-1- 1. DHepreTHUecKre XapaKTepUCTHKU AJIEKTPOHA - KBAHTOBBIE YHCIIA.

teme "CtpoeHue 32;VK-1-B1 2.MHOT03JIeKTpOHHbIE aTOMBI. [IpHHIIMT HAUMEHBIIEH SHEPTHUH.

aroma"

[Ipunnun [Taynu. [IpaBuna Xynza.

3. DnekTpoHHas CTpyKTypa atoMoB. [lepnonnyeckas cucrema
anemenToB J[.M. Menneneena.

4. OCHOBHBIEC aTOMHBIEC XapAKTEPUCTUKHU. [[epHOTUIHOCTh H3MEHEHUS
AQTOMHBIX XapaKTEPUCTHUK.

5. Tunbl XMMAYECKON CBS3HM: KOBAJICHTHAS, HOHHAS, XUMHUYCCKas CBA3b
B KpUCTaJJIax.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

MOJTPYIIbI HUHKA."

. [Tomy4enue cynb()UIOB IIMHKA ¥ KaIMHUS.
. I'upponus conei nMHKa 1 KaaMUSL.

Kon Hazpanue Tposepsiemeie
WH/IUKaTOPBI ConeprxaHue paboThI
paboTst paboTbt N
KOMITETEHITHA
P1 1. JTabopaTtopHas OIIK-2-Y1;0IIK-2- | 1. BzaumoelcTBIE METAIIJIOB C KHCIOTAMHU.
pabora Nel "Kiaccer | ¥Y2;0I1K-2-B1 2.Ilomy4eHne OKCUIOB U MX CBOMCTBA.
HEOPraHU4YeCKuX 3. ITomydeHus: THAPOKCUIOB (OCHOBHBIX M aM(OTEPHBIX) H UX
coequHeHnn". CBOICTBA.
4. OCHOBHBIE CIIOCOOBI OYYECHHS KHCIIOT M MX CBOWCTBA.
5. OcHOBHBIE CITOCOOBI ITOYYSHNUS COJIeH M X CBOWCTBA.
6. CpenHue, KACIIbIE M OCHOBHBIE COJTM U CIIOCOOBI MX TOJTydIEeHUSI.
P2 2. JJaboparopHas OIIK-2-31;0I1K-2- | 1. B3auMoneiicTBie MeTaa ¢ KUCIOTOH U onpeaeneHrne oobema
pabora Ne 2 V2;0IIK-2-Y4;0IIK | BbImenuBIIErocs BOJOPOIA.
"Onpenenenue -2-B1;0OIIK-1- 2. IIpuMeHeHne ra30BBIX 3aKOHOB IS IPUBENICHNS 00BeMa BOJJOpOIa K
MOJIIPHOW Macchl 34;0I1K-1-35 HOpPMaJIbHBIM YCIIOBUSIM.
MeTtaa." 3. [IpuMeHeHHe Ta30BbIX 3aKOHOB IS pacdyeTa MOJISIPHON Macchl
HKBUBAJICHTA METAJIIA.
4. Onpenenenre MOJISIPHON MacChl HICXOAHOTO MeTajlia.
P3 3. JJabopatopHas OIIK-2-31;0I1K-2- | 1. OkcnepuMeHTaIbHOE ONpeeIeHIe TEMIIEPaTyphl peaKuu
pabota Ne 3 32;0I1K-2-V 1;0I1K- |HehTpamu3aliyu; NOCTPOCHUE TpaduKa.
"Onpenenenue 2-¥3;0IIK-2- 2. PacueT sHTaNbINYU peaKkuy HEUTpanu3aluuy 1o
SHTAJBIINH Y4;0IIK-2-B1;0I0K | 3kcniepiMeHTaIbHBIM JaHHBIM.
XUMUYECKON -2-B2 3. DKCepUMEHTaJIbHOE ONpeielieHHe TEMIIEpaTypbl pAaCTBOPEHHUS COJH;
peakuuun." MOCTPOCHUE TpaduKa.
4. Pacyer 5HTanbIMUU peaKLUU PACTBOPEHUS COJIU 110
SKCIIEPUMEHTANbHBIM JaHHBIM.
P4 4. JTaboparopHas OIIK-2-31;0I1K-2- 1. B3BemBaHue KpUCTANIMYECKANA aCKOPOMHOBOW KUCIIOTHI K
pabota Ne4 ¥2;0I1K-2-Y4;0IIK |npuroroBiieHue pacTBopa.
"[Ipurorosnenue -2-B1;0IIK-2- 2. Onpenenenye S3KBUBAIEHTHOIO KOJIMYECTBA LIEI0YH METOAOM
pacTBOpOB U B3;0IIK-1-37;0IIK- | TuTpoBaHusl.
oInpeesieHue ux 1-B3 3. PacdeT KOHIIEHTPAIH aCKOPOMHOBOH KHCIIOTHI.
KOHIIEHTPAITHH. 4. OmnpeniernieHre IEKTPOIPOBOIHOCTH OIYIEHHOTO PAcTBOPa
Omnpenenenue ACKOPOMHOBOI KICIOTHI.
CTENEHU U 5. Pacuer cTeneHu 1 KOHCTaHTBI AUCCOLUALINY 110 SKCIIEPUMEHTATbHBIM
KOHCTAHTBI JTAHHBIM.
JIICCOLIUAIIUH
3JeKTpouTa".
P5 5. JlaGopatopHast OIIK-2-Y1;0IIK-2- | 1. BoccraHOBHUTENBHBIEC CBOHCTBA METAJLJIOB.
pabota Ne5 V¥2;0I1K-2-Y4;0IIK |2. BoccTaHoBUTENbHBIE CBOMCTBA HEMETAIIOB B HUBIIEH CTENEHH
"N3yuenune -2-Y5;0IIK-1- OKHCIICHHS.
OKHMCIIUTENBHO- VI1;0IIK-1-Y2;0IIK | 3. OxucnuTenbHble CBOWCTBA DJIEMEHTOB B BBICILIECH CTETICHU
BOCCTaHOBHUTENBHBIX |-1-Y4 OKHUCIIEHUSL.
peaxumii”. 4. OKHUCIUTETHHO-BOCCTAHOBUTEIHHBIE CBONCTBA 3JIEMEHTOB B
MPOMEKYTOUHOH CTEHEHU OKUCIICHUSL.
5. Peakuus 1ucnponopluoOHUPOBAHHUS.
6. BHyTpuMOneKynsipHas OKUCIUTENbHO-BOCCTAHOBUTENIbHAS PEAKIIMSL.
P6 6. JTaboparopHas YK-1-33;0IIK-2- 1. KaTnoHHBIE KOMILJIEKCHBIE COSTUHEHUSI d-2JIEMEHTOB .
pabota Ne6 V1;0IIK-2-Y2;0IIK |2. AHHOHHBIEC KOMIUIEKCHBIC COSUHEHUS d-37IEMEHTOB.
"U3yuenne -2-Y4;0TI1K-2- 3. KoMILJIeKCHBIE COCTUHEHHSI B OKMCITUTEIbHO-BOCCTAHOBUTEIIBHBIX
KOMILJIEKCHBIX V¥5;0I1K-1-33;0I1K- | peakiusix.
coenHeHu". 1-¥Y3 4. TIpo4HOCTH KOMILJIEKCHBIX HOHOB.
5. JIBoitHbIE COMH.
P7 7. JJabopatopHas VK-1-B1;VK-1- 1. B3auMopelicTBiE IMHKA C KUCIOTaMH M IIEJI0YaMHU.
pabora Ne7 B2;VK-2-V1 2. CBolicTBa TUAPOKCHIOB IIMHKA U KaIMUSI.
"M3y4yeHne cBOWCTB 3. B3aumoneiicTBus colieit pTyTH CO MIENI0YbIO.
METaJlIOB 5. KoMIutekcHbIe COeAMHEHHS [IMHKA, KAJIMUS ¥ PTYTH.
6
7
8

. OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOIMCTBA COJIEH PTYTH.




P8 8. JlaboparopHuas VYK-2-V1;VK-1- 1. XapaxrepHsle peakiuu Ha HOHEI xkene3a (1) u (III).
pabota Ne8 B1;YK-1-B2 2. B3aumopeicTBHE ene3a ¢ KUCIOTaMU.
"M3y4yeHne cBOWCTB 3. [Monyuenue u cBoiicTBa THAPOoKcHI0B xene3a (I11) u (I11).
METaJIOB CEMENCTBA 4. OKuCIUTETFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA cotei xxenesa (II) u
Kenesa'. (I00).
5. TlonmydeHue U CBOHCTBA THIPOKCHIOB KOOAIbTA M HAKEIS B Pa3HBIX
CTEIEHIX OKHUCIICHHS.
6. [TonyueHne KOMIUIEKCHBIX COEMHEHHI KOOaIbTa M UX CBOMCTBA.
P9 9. JIJaboparopHas YK-2-Y1;YK-1- 1. TTonmy4yenue u cBOMCTBA THAPOKCUIOB MapraHLa.
pabora Ne9 B1;YK-1-B2 2. OKUCIUTENBHO-BOCCTAHOBUTEINILHBIE CBOMCTBA OKCH/IA MapTraHIia
"U3yueHne cBOMCTB (Iv).
METaJJIOB 3. OKHUCAUTENBFHO-BOCCTAHOBUTENILHBIE CBOWCTBA COSAUHEHHUS
MTOATPYIIITBI Mmapranna (VI).
MapraHma'. 4. OKHACIUTETHHO-BOCCTAHOBHUTEIBHBIE CBONCTBA COEIMHEHHH
mapranna (VII).
P10 10. JTabopartopHast YK-2-Y1;VK-1- 1. TTomryyenue runpokcuna xpoma (II1) u ero cBoiicTsa.
pabota Ne 10 B1;YK-1-B2 2. 'maponus coneit xpoma (III).
"M3y4yeHne cBOWCTB 3. OxucnIuTeNbHO-BOCCTAHOBUTENIbHBIE CBOIcTBa coneit xpoma (I1I).
METaJUIOB 4. Xpomartsl u quxpomathl. OKUCIUTENEHO- BOCCTAHOBUTEIbHbBIE
HOATPYMIIEI Xpoma'. cBoiicTBa coneil xpoma (VI).
5. [ony4yenue nepokcuaa Xpoma v €ro CBOMCTBA.
P11 1 [Ipakrudeckoe YK-2-B1;0IIK-2-¥2 | 1. YMeHue nmucath GOpMYJIbl COSTUHEHUH KIacCOB OKCHIOB,
3ansThe Nel THIPOKCHIOB (COHOBaHMH, aM()OTEPHBIX THIPOKCHUIIOB,
"CBoiicTBa KHCIIOPOJOCOAEPKAIIUX KICIOT), OE3KHCIOPOJHBIX KUCIIOT, COJICH.
OCHOBHBIX KJIaCCOB 2. OCHOBHBIE CIIOCOOBI TTOJTyYCHHUSI OKCHJIOB U UX CBOMCTBA.
HEOpraHUYeCKuX 3. OcHOBHBIE CIIOCOOBI TIOJTy4EHHST OCHOBAHUI U UX CBOMCTBA.
CcOoeMHEHUN" . 4. OCHOBHBIE CIIOCOOBI OTYIEHHUS KUCIIOT ¥ MX CBOWCTBA.
YeTHbli 5. OcHOBHBIE CLIOCOOBI MOYYEHUS COJIEH U UX CBOMCTBA.
onpoc.AKTUBHOCTb 6. CpenHue, KUCIIBIC M OCHOBHBIE COJIM M CIIOCOOBI MX ITOTYYCHUSI.
Ha 3aHATHH.
P12 2. IIpaxTudeckoe OIIK-2-Y2;0IIK-1- | 1. OcHOBHbIE TOHATHS XUMHH (2TOM, MOJICKyJa, MOJISIPHAsL Macca
3aHgaTHE Ne2 33;0I1K-1-35 BEIIIECTBA, KOJIMYECTBO BEILIECTBA)
"OCHOBHBIE 2. 3aKOH COXpaHEHUs MacChl.
CTEXHOMETPHUIECKUE 3. 3aKOH HOCTOSIHCTBA COCTAaBA.
3aKOHBI. 4. 3aKoH HKBUBaJIEHTOB. MoJsipHas Macca SKBHUBAJICHTOB.
CrexroMeTpuieckue 5. 'azoBbI€ 3aK0HBI. 3aKOH ABOTaIPO.
pacuetsl". YCTHBIH 6. CocTaBiieHne ypaBHEHUH OOMEHHBIX PEaKIuii.
onpoc. AKTUBHOCTb 7. Pacuet o ypaBHEHUIO peaKI1u.
Ha 3aHATHH.
P13 3. Ilpakruyeckoe OIIK-1-34;0I1K-1- 1. OCHOBHBIE MOHATHUS TEPMOXUMHUHU.
3ansaTue Ne3 36 2. TepMOXUMUYECKHE YPABHEHUSI.
"TepMOXHUMHUYECKHE 3. 3axoH I'ecca u cieacTBUs U3 HETO.
W KHHETUYECKHE 4. TepMOXMMHYECKHIE PacUeThl.
pacyersl; 5. CKOpOCTb XUMUYECKON PEAKIUU.
XUMHUYECKOE 6. 3aKOH JIEHCTBYIOLIMX Macc.
paBHOBecue". 7. Ilpaswiio Baut-T'odda.
Ycerubiid 8 Xumundeckoe paBHoBecue. CmeneHue pasHoBecus. [Ipuniun Jle-
onpoc.AKTUBHOCTh [Tarensbe
Ha 3aHATHH.
P14 4. IlpakTrueckoe OIIK-1-37;0I1K-1- 1. Cioco0ObI BhIpaXKeHUST KOHIIEHTPAIINH.

3anstue Nod
"OnpenencHue
KOHIICHTpaLui
pactBopoB. O06rme
CBOMCTBaA
pactBopos".I1K no
Teme "OO01me
CBOICTBa
pacTBopoB"

B3

2.
4.
5.

PacTBOpEMOCTE. 3aBHCHMOCTB PACTBOPUMOCTH OT TEMIIEPaTypBL.
3axoH Payns u cnencTBus U3 HEro.
OmpenerneHre MOJIIPHOH MacChl PACTBOPSHHOTO BEIECTBA METOIaMH

KPUOCKOIINU U 36yJ'II/IOCKOHI/II/I.




No2:

B2

. Pacuer sHTamenmu PpCaKuunu.

P15 5. Ilpakruyeckoe YK-2-Bl 1. XuMudeckue BeIeCTBa: CUIBHBIC U CIa0bIe YIIEKTPOIUTHI.
3ansTie NeS 2. CTenieHb U KOHCTaHTa TUcCOUUANUK. 3aKoH pazoasieHus OcTBajibaa.
"CBoiicTBa 3. Omnpenenenune CTeneH: TUCCOLUAIIUH IIEKTPOIIUTA.
pacTBOpOB 4. BogoponHslii nokasarens pH, KUCIOTHOCTB Cpenbl.
3J1eKTpoNnTOB, pH, 5. T'unponus coned. CocTaBieHne ypaBHEHHH peakiMy THAPOIIU3a.
TUAPOIU3 coseit” 6. Koncranra runponusza. CmelleHne paBHOBECHS PEAKIIUH THAPOIIN3A.
YcTHbII (CnocoObI OaBIEHNUS THAPOITH3A. )
onpoc. AKTUBHOCTb
Ha 3aHATHH.
P16 6. IIpakrnueckoe VK-1-31;YK-1- 1. OcHOBHEBIE TIOJIOKEHHSI KBAHTOBOW MEXaHUKH.
3aHsTHE 32;VK-1-34;VK-1- 2. DHepreTU4ecKre XapaKTepUCTHKY dJIEKTPOHA - KBAHTOBBIE YHCTIA.
No6"CtpoeHue B1;VK-1-B2 3.MHOTO03JIEKTPOHHBIE aTOMBI. [[pUHIIUI HAUMEHBIIEH YHEPTHH.
atomMa u [punanun [Maynu. [Tpasuna Xynna.
repuoarIecKast 4. DnexrpoHHas CTpykTypa atoMoB. [lepuoanueckas cucrtema
cucTeMa snemenToB J[.1. Menneneena.
XUMHUYECKHX 5. OcHOBHbIE aTOMHbIE XapaKTepUCTUKH. [lepHoaguyHOCTh H3MEHEHUS
JJIEMEHTOB. ATOMHBIX XapaKTePUCTHK.
Xumudeckas CBs3b". 6. THUIbl XUMUYECKOH CBSI3H: KOBaJIEHTHAsI, HOHHASI, XUMHYECKAs! CBA3b
TecT- KOHTPOIB 1O B KpUCTaJJax.
teme "CtpoeHue
aTtoma"
P17 7. Ilpakruueckoe OIIK-1-Y2;0IIK-1- | 1. CtenieHb OKUCICHHS 3JIEMEHTA.
saastue Ne7 "OBP" | V4;0IIK-1-Y5;0IIK |2. CocraBneHue ypaBHEHUH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
VcrabIi -1-31;YK-2-Y2 peaximii (OBP).
orpoc. AKTUBHOCTb 3. BrustHne pa3nuuHbIx (pakropoB Ha npoTekanue OBP.
Ha 3aHATHH. 4. Kitaccu¢uxanus OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.
5. OKUCIIUTENbHO-BOCCTAHOBUTENLHBIE CBOMCTBA 3JIEMEHTOB B
3aBHCUMOCTH OT CTENICH! OKHCIICHUS 1 MojoxeHus B [lepuonudeckoit
Tabmuie.
P18 8. IIpakruyeckoe OIIK-1-33;0I1K-1- 1. CpoiictBa anemenToB VIIA rpymnrsl - rajloreHoB.
3aHsaTHe Ne8 34;0I1K-1-Y2;YK-2 | 2. CpoiictBa 31eMeHTOB VIA TrpyIisl - KUCIOPO/I ¥ MOATPYIIIA CEPHI.
"XuMHUYECKHE -v2 3. CpoiicTBa d5eMeHTOB VA TpymIis - a30T, pochop u ap.
CBOMCTBA JIEMEHTOB 4. CBoiicTBa coeTMHEHUI1 TaJIOTEHOB, CEPHI, a30Ta.
[JIaBHBIX noarpyrmm"
YcTHbli ompoc.
AKTHBHOCTb Ha
3aHSATHH.
P19 Jomamnee 3aganue | YK-1-31;YK-1-32 1. OcHOBHBIE KI1acchl HEOpraHuueckux coeauneHui. [lomydenue u
Nel: KHC, CBOMCTBA.
CTEXHOMETPHUYECKIE 2. OCHOBHBIE CTEXHOMETPHUIECKUE 3aKOHBI U X PUMEHEHHE.
3akoHbI, CTpoeHne 3. CocTaBneHre ypaBHEHUH HOHHO-OOMEHHBIX PEaKIHil.
aToMa U XUMHUYecKas 4. Pacuer no ypaBHEHHIO PEAKLIIH.
CBSI3b. 5. CocraBneHne 3JIEKTPOHHBIX POPMYIT XUMHIESCKIX dJIEMEHTOB.
6. [TepnoAMYHOCTh N3MEHEHUS] ATOMHBIX XapaKTEPUCTHK.
7. Tunel XUMHYECKUX CBA3EH.
P20 Jomamnee 3ananue | OIIK-1-36;01I1K-1- 1. Pacuer cranmapTHON SHTAIBINK 00PAa30BaHMS CIIOKHOTO BEIIECTRA.
2
3

Tepmoxumuyeckue u
KUHETHUUECKUE
pacueTsl.

. PacdeT ckopOCTH XMMUYECKOH PEAKIUY 10 3aKOHY JEHCTBYIOIIUX
Macc.

4. Pacuer KOHCTaHTbI PABHOBECHSI U PABHOBECHBIX KOHIIEHTpPAIMHA
HPOAYKTOB PEAKIIHH.

5. IIpaBuno Banr-T'odda. Pacuer ckopocTu peakunu mpu 3aaHHON
TeMIeparype.

6. ITpunnun Jle-Illatense. CMelenre paBHOBECHSL.




P21

3 JlomamHee

3aganue Ne3: Oomue
CBOWCTBA PacTBOPOB.
CBOHCTBa pacTBOPOB
anexrponutos. OBP.

OIIK-1-37;0I1K-1-
B3

1. Pacyer KOHLIEHTpallMK PACTBOPOB XMMHUYECKUX BELECTB.

2. CocTaBlieHHE ypaBHCHHI UCCOLUAIINY CHIIBHBIX U CIIa0BIX
3JIEKTPOJIUTOB.

3. PacgeT TeMnepaTypsl 3aTBEpACBAHUS U TEMIIEPATyPhI KUIICHUS
PacTBOPOB AIIEKTPOIIUTOB M HEXJIEKTPOIUTOB.

4. OnpeneneHue KUCIOTHOCTH pacTBOpoB (pH).

5. Pacyer no ypaBHEHHIO pEaKIMU MO U3BECTHHIM KOHIIEHTPALIUAM
PacTBOPOB BEIIECTB, YIACTBYIOIINX B PEAKIIUH.

6.Cocrapnenrie OBP MeTo0M 35IeKTpOHHOTO OajlaHca U METOJIOM
3JIEKTPOHHO-HOHHBIX IOTYpPEAKIIH.

P22 Jomamnee 3ananue | YK-2-V1;VK-1- 1. CBolicTBa 3J1EMEHTOB IOAIPYIIIBI a30Ta, CEPBI, FAJIONEHOB U UX
Ned: Xumus p- 34;VK-2-B1 COeIMHEHUI.
3JIEMEHTOB. 2. CocraBiieHre ypaBHEHUH peakuuil ¢ ydyacTueM coeTuHEeHU

HEMETaIUIOB.

P23 Jomamnee 3ananue | OIIK-1-31;0I1K-1- 1.CocraBnenne OBP MeTo10M 37IEKTpOHHOTO OallaHca ¥ METOJ0M

Ne5: Hanpasnenue 32;0I1K-1-33;0I1K- | 3;1eKTpOHHO-HOHHBIX TOJIyPEaKIIHi.
OBP. Kommiekcusie | 1-Y3;0I1K-1-Y5 2. Pacuer OJIC peakuuu u onpeneneHue Hampasiaenuss OBP.
COEIMHEHMUSL. 3. CocTraBrieHrEe KOOPANHAMOHHEIX (HOPMYIT KOMIUIEKCHBIX
COEIUHEHUH.
4. CocTaBrneHne ypaBHEHUI peakuii ¢ yIacTHeM KOMITIEKCHBIX
COCIMHECHUM.

P24 Jomamnee 3ananune | YK-2-V1;VK-1- 1. CBoiicTBa 3JIeMEHTOB MOJTPYIIIBI IMHKA U UX COSAMHEHUH.
Ne6: CpoiicTBa 34;VK-1-B2 2. CpoiicTBa 3J1IEMEHTOB NOATPYIIIBI MEIU U UX COCAUHEHUH.
snemenToB IIB, IB -

MOJrPYIIL.

P25 Homamnee 3ananne | YK-2-V1;VK-1- 1. CBoiicTBa AJIEMEHTOB TIOJITPYIIITHI JKEJIe3a U UX COCTUHEHHIA.
No7:CnoiicTBa 34;VK-1-B2 2. CBolicTBa 3JIEMEHTOB MOATPYIIBI MapraHIila U UX COCITUHEHHH.
METaJIJIOB ceMeicTBa
skene3a. CoiicTBa
anementos VIIB
TIOJITPYIIITEL.

P26 Homammuee 3aganue | YK-2-V1;VK-1- 1. CBoiicTBa 31eMEHTOB MOJATPYIIIBI XpoMa U UX COEAUHEHUM.
Ne8:CBoiicTBa 34;YK-1-B2 2. CBoiicTBa I€MEHTOB MOATPYIIIEI BaHAIUS U UX COSANHEHUH.

anementoB IVB-VIB
MTOATPYIIIL.

3. CBoiicTBa DJIIECMEHTOB MOATPYIIIbI TUTAHA U UX COCJIUHEHUH.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

®dopmart npoBeAeHHs SK3aMeHa - TUCbMEHHasl paboTa. Dk3aMeHallMOHHas paboTa BKIIOUAET THIIOBBIE 33JaUH, C KOTOPBIMH
CTYIEHTHI 3HAKOMSTCA B T€UEHHE YUeOHOT0 rojja Ha MPaKTUUECKUX, Ta00OPaTOPHBIX 3aHATUSAX, IPU BHIIOJTHEHUH KOHTPOJIbHBIX
paboT ¥ MHANBUAYATHHBIX JOMALTHHUX 3aJIaHHH.

WNucTpykuus

0 MPOBEACHUIO TPOMEXYTOUHON aTTeCcTallui — MUCbMEHHOT0 9K3aMeHa ¢ YCTHOM 3allUTON MO AUCLUIIIMHE « XUMU» Ha Kadeape
OO6uieii 1 HeOpraHMYECKOW XUMHH

1. Pacincanue npoBeieHNs] KOHCYIIBTAIIMN U CCHUTKH B MS teams pa3mernatoTcs Ha caiite ynuBepcurera u B LMS Canvas. Ha
KOHCYJIbTAllUH JIEKTOp pa30upaeT TUIIOBbIE 3aaHuUs 110 OIYOJIMKOBaHHBIM 3apaHee TeMaM, PacCKa3biBaeT O MOPSIKE CAAYH HK3aMeHa
0 TUCHUIUIHHE, OTBEYAeT Ha BOMPOCHL.

2. B chade 3x3aMeHa MOTYT IIPUHSATH yYacTHE TOJIBKO T CTYAEHTHI, KOTOPHIE BBITOJIHIIIN yIeOHBII IIaH U IMEIOT CEMECTPOBBII
peiitunar He MeHee 40 6anoB.

3.3a 10 MUHYT 1O Havaa 3K3aMeHa CTYICHTHI BCTPEYAIOTCS C JIGKTOPOM U IpenoaasaresieM B MS teams 1o ¢opmaty nmpoBeaeHus
9K3aMeHa, 0 YeM 3apaHee OyIyT OMOBeIeHbI yepe3 MS teams.

4. IluceMeHHOE HK3aMEeHAMOHHOE 3afaHue BeimonHserca B LMS Canvas B 3agannu «OKk3aMeH» WIH B ayJUTOPUH IIPU OYHOM
(dhopmare 3k3aMeHa. Dk3aMeHaIMOHHAast paboTa BKIOUaeT 8 3amay: 2 3a1a4u OLIEHUBAIOTCS 10 6 0aNIoB, 6 3a1a4 - 1Mo 8 0aI0B
MaKCHMAaJEHO.

5. CTyneHT nony4aeT SK3aMeHallMOHHBIN OWIIET U BBIOIHAET ero B TeueHue 110 munyt. BeineneHHoe Ha HanucaHue
9K3aMEHALIOHHOM pabOoThI BpeMs BKIIIOUAET BBINOJIHEHHUE, TPUKPEIJICHHE U OTIPaBKy paboThl Ha poBepky (100 MuHyT Ha
Hanucanue, 10 MUHYT Ha OTIPaBKY).

BynsTe BHIMATENBHBI - IPUKPEUTH NICEMEHHYIO Pab0Ty MOXKHO TOJIBKO OJHUM (haiimom.

6. B 3aganun «OKk3aMen» BbIIOXKEHA HEOOX0qUMasl CIipaBouHas HH(OPMaIHsl, KOTOPOIl MOYKHO BOCHOIB30BAaThCS BO BpEMs
HarmcaHust paboTel: [lepronmueckas cucTeMa XUMIYecKuX reMeHToB UM. J[.J1. Menneneesa; TabnnIa MOTCHIMAIOB; Ta0IUIa
PacTBOPUMOCTH.

7. B cny4yae BOSHUKHOBEHHsI BOIIPOCOB, CTYIEHT MOXKET 0OpaTHThCA K MPENoiaBaTelsiM, KOTOPbIE B TCUEHUH BCET'O BPEMEHU
MHCbMEHHOH 4acTH 3K3aMeHa HaXoJATCs Ha CBsI3M B MS teams (IpUCYTCTBYIOT [Ba MPENoaBaTeNs).

8. Ecitit Bo BpeMst NICEMEHHOM 9acTH 3K3aMeHa CITyJHIICS TEXHHIECKUil cO0H MHTEPHET-CBSI3H, TO CTYAEHT COOOIIAaeT JIEKTOPY HWITH
IperoaBaTeio O BOSHUKIIEH npobiaeme 380HKOM mnu sms 1o Whats App. JIekrop mIprHUMaeT pemeHne o IpoJICHHH BPeMEHI
HaIUCaHUs YK3aMEHAIIMOHHON paboThI, UM O Ha3HAYEHUH HOBOTO BPEMEHH JJISl €€ HallMCAHUsI B PE3EPBHBII ICHb.

9. Jlextop nipoBepsieT pabOTHI U Ha3HAYAET ATy U Bpemst B MS Teams 7151 MpOBEACHUS YCTHOM 4acTH SK3aMeHa JIJIS KaXIOH
TPYIIIEL, O YeM M3BEIIaeT CTYACHTOB. K IpoBeeHUIO MPUBIICKAIOTCS MIPENOAAaBATENIN Kaeapsl.

10. Taroxe nexrop GopMHUPYET OYePETHOCTh MOAKITIOUEHUS K MS teams CTyIeHTOB KaXKJON IPYIIIBI K MPEI01aBaTeNsIM.

11. Bo Bpemst yCTHOH 3aIIMTHI IPENO1aBaTellb IPOCHT CTyACHTa BKIIOYHUTE KaMepy; HHYOPMHUPYET CTYIICHTA O TOM, YTO BEIETCS
3aITiCh, O IPEABAPUTENBHBIX OaNIax M0 MICHMEHHON YacTH SK3aMeHa; ONPAIINBAeT CTyACHTA.

12. Bo BpeMs ycTHOro cobecemoBaHuUs MPEIoAaBaTellb MOXKET KOPPEKTHPOBATH MIPEABAPUTEIIBLHBIN Oa 3a 3a1ady.

13. Ecnu y cTyneHTa He paboTaeT kKaMmepa WU CIydusics TeXHHUECKH cOOM, yCTHasl 4acTb 3k3aMeHa He npoBoguTcs. CTyaeHTy
Ha3HAYaeTcs IPYyroe BpeMs /I IPOBE/ICHNS YCTHOW 9acTH SK3aMeHa.

14. TToce mpoBeIeHNs YCTHON YacTH JIEKTOp (IIPETojaBaTeNb) BEIBOIUT HTOTOBBIHM OAJT B SK3aMeHannoHHoi1 padoTe. Eciu 6anioB
30 u Gozee, TO OH CYMMHUPYET HX C CEMECTPOBBIM PEHTHHTOM U Ha3bIBAET CTYJEHTY UTOTOBBINA 0ajl 1 oeHKy. OleHKa
npocrasisercs: B coorBercTBun ¢ bPC: 70-94 ynosnerBoputensHo; 95-119 xopomo; 120 -150 otnuuno. Ecnu 6annoB menee 30, To
OIICHKa — HEY/JOBJICTBOPHUTEIBHO.

15. JIexTop IpoCTaBIIAET OLEHKY B 3K3aMEHALUOHHBIE BEJJOMOCTH.

16. Pe3epBHbIil AeHb 11 IPOBEAEHHS DK3aMEHa 10 AUCIUIUIMHE XUMHS Ha3HadaeTcs mpu HeobxoaumocTu. IIpoBepka miucbMeHHOI
paboTHI 1 yCTHOE cobeceoBaHNE IPOXOIAT B 3TOT XKe JIeHb. [IpenoaaBartelns, MpoBOIUBIIHN 3K3aMeH, HHOOPMHPYET CTyIAEHTa O
BpPEMEHH YCTHOTO COOeCeI0BaHMS.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

BannbHO-pedTHHIOBAs cUCTEMA IO XMMUU

IlepBrlit cemecTp

IIpomexyrounast aTrecTarus - An¢GepeHINPOBAHHEIHN 3a4eT.
Hrorosas oleHKa BHICTAaBIAETCS 10 CEMECTPOBOMY PEUTHHIY:
CEMECTPOBBIN PEUTHHT — MaKCUMaIIbHBIH 90 OasioB
MUHHMaNbHBIH 40 6aymioB

90 6aIoB B ceMecTpe CKIaIbIBAIOTCS U3:

6a30BbIX 0AJIJIOB - Makcumym 40

0aJuTOB 32 aKTUBHOCTh — MakCHUMyM 34

6amtoB 3a pabory B D0C - makcumym 16.

BbazoBbie Oambl AKTUBHOCTB
Bamn Yucmo pabor bamr  Ywmcno pabot
Brmonnenne nab. pabot 1 5 5 - - -
3amura 5nad. pabot 3 5 15 2 5 10
JlomantH. 3amaHus 1 10 10 1 10 10
Kontponsasie padotsr (BKP) 3 2 6 2 2 4
IIporpamm. xouTpoias (IIK) 2 2 4 2 2 4
OTBETHI Ha MPAKT.3aHITUAX 6
Utor 40 34
Bams! 3a paboty 8 20C
Tecter 30C 4 4 16

Bun pabotsr
Cymma

Baxmwo: bayst 3a aktuBHOCTE 1 32 paboTy B 30C MOXKHO 3apa0aThIBaTh TOJIBKO B TCUCHUE CEMECTpa.

Banunel 3a 3ammty nabopaTopHbIX paboT OT 3 A0 5 BBICTABISIIOTCS B 3aBUCUMOCTH OT KayecTBa OTBETOB Ha BOIIPOCHI IIPEoAaBaTess,
PEe3yJIbTaTOB HAIIMCAHUS TECTA, PaBIWILHOCTH 0(OPMIICHHS 1a00paTOPHOTo XypHaia. MakcuManbHbIH 6at BO3MOXEH TOJIBKO TIPH
CBOCBpCMeHHOﬁ 3alIUTC Ha COOTBCTCTBYIOLICM 3aHATHU.

IlepeBon ceMecTpOBOro peHTHHrA B OLICHKY

Peirtuar

(6ambr) OreHka
75-90 OTJIUYHO

60 - 74 XOpOILIO

40 -59  ynOBIETBOPUTEIHHO

Bropoii cemectp

BTtopoii cemecTp 3aBepIaercst 3Kk3aMEHOM.

Hrorosas olieHKa BBICTABISAETCS 10 CYMMapHOMY PEUTHHTY:

CEMECTPOBBIN pEHTHHT 10 90 6amioB

9K3aMEHAIIMOHHBIA PEUTHHT 1o 60 6amioB

Jomyck k 3x3ameHy: MEHUMYM 40 6anioB B ceMecTpe MPH YCIOBHUH BHIITOTHEHHS M 3aIIUTHI BCEX Ta00paTOpHBIX padoT.
90 6anIoB B ceMecTpe CKIaIbIBAIOTCS U3:

0a30BbIX 0AIOB - MaKcUMaTEHO 40

0aJuToB 32 aKTUBHOCTH - MAKCUMAaIBHO 30

6amsl 32 paboty B D0C - makcuMansHO 20

Baxno: bayniel 3a aktHBHOCTE 1 32 paboty B 30C MOXKHO 3apa0aThIBaTh TOJIBKO B TCUCHUE CEMECTpA.
bazoBbie 6aJTbl 1 AKTHBHOCTH

BasoBsie Oamts AKTUBHOCTb

Bun pabotst Bbann Yucno pabor Cymma bamn Ywucno pador Cymma
Bermonaenwne nab. pabot 1 5 5 - - -
3amurta 1a60paTOPHBIX paboT 3 5 15 2 5 10
Jomarnue 3a1anus 3 4 12 2 4 8
Konrtponbubie padotsl (BKP) 3 2 6 2 2 4

ITK «O61ue cBOWCTBa METAILIIOB)» 2 1 2 3 1 3
Hroro 40 30

MUHUMATBEHBINA 3K3aMEHAMOHHBIN peiTuHT 30 6aJIoB.
OIICHKA HEY/JOBJICTBOPHTEIIHHO.
[lepeBoa sK3aMeHAIIMOHHOTO PEHTHUHIA B OLICHKY

ITpu cymmapHOM 3K3aMeHaIMOHHOM peifTiuare MeHee 30 6amioB -

Peiitunr

(6amns) Ornenka

120 - 150 OTJIMYHO
95-119 XOpOIIO

70 -94  ynoBIETBOPHUTEIHHO




6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpLI, COCTaBUTECIIN

3arnaBue

bubanoreka

I/I3I[aTCJ'ILCTBO, rona

JI1.1 | KopxykoB H. T, OO01as 1 HeopraHu4eckas OnekTpoHHast OMOIMoTEeKa M.: U3a-Bo MUCHC, 2004
Hensu B. U. XUMUS: y4e0. mocobue s
CTyZ. BY30B Hafp.
Merannyprus
JI1.2 | T'nunaka H. JI., Oomas xumus: Yue6. mocodue |Bbubdanoreka MUCuC CII0.: Xumus, 1985
PabunoBmu B. A. IUTSL CTYJl. HEXHIM. CIIEll. By30B
6.1.2. Jlono/iHUTE/IbLHAS JIUTEPATYPa
ABTODBI, COCTABUTEIH 3arnaBue bubnmnorexa W3znarenbcTBO, TOX
JI2.1 |Kopxyxos H. T, Heoprannueckas xumust: yue0. | OnexrpoHHas 6ubinoTeKa M.: U3a-8o MUCuC, 2001
Kypmromos I'. M. mocoOue I CTY. BY30B,
00yu. mmo Hamp. 651300 -
Merannyprus
(ZUTIIOMHpOBaHHBIC
cnenuamcThl) U 550500-
Meramryprus (6axanaBpsr)
JI2.2 (I'muaka H. JL. O6mas xumus: yae6. mocobue | bubnuorexa MUCuC M.: KnoPyc, 2012
JI2.3 | I'munka H. JI., O6mas xumus: yuae6. mocobue | budbmunoreka MUCuC M.: Unrerpan-IIpecc, 2000
Epmakos A. U. JUIsL BY30B
JI2.4 | Tep-Axonsu M. H., XuMHUs METaNIoB: y4el. OnexTpoHHas OuOIHOTEKA M.: U3n-8o MUCHC, 2015
Coxoiosa 1O. B., mocoOue JyIst CTY/. BY30B,
Bparazuna O. A. 00yu. mmo Hamp. 'Meramryprus'
JI2.5 |bamamosa O. M., Xumus (N 3309): coopauk OnexTpoHHas OudIMOTEKA M.: [MUCuC], 2019
Bparazuna O. A, 3a1a4
Herrsipes A. B., np.
6.1.3. MeTtoguueckue pa3padoTku
ABTODBI, COCTABUTEIH 3arnaBue bubnunortexa W3znarenbcTBO, TOX
JI3.1 |JloGanoBa B.T., Heopranuueckas xumusi: cO. OnekTpoHHast OMOInoTEeKa M.: U3a-Bo MUCuC, 2010
banamosa O. M., 3a/1a4 AJIs1 CaMOCTOAT. pabOThI
borocnosckuii C. 10.,
ap., Hensn B. W
JI3.2 | TuroB JI. T'., YmkoBa |Heopranudeckas xumus: cO. ONeKTpoHHAass OMOJINOTEKA M.: U3a-so MUCuC, 2010
W. H., lensu B. W. 3a71a9 IMOBHITIICHHOM
CJIOKHOCTH
JI3.3 |Jlo6anoBa B. T, Heoprannueckas Xumusl. OnekTpoHHass OUOINOTEKA M.: Uzn-Bo MUCuC, 2011
banamosa O. M., XuMHsS METAIIOB: y4e0.
Asnonnna JI. M., rmocooue
UYepnosa O. I1.
JI3.4 | Tep-AxonsH M. H., OO6mast XuMHus: y9eOHO-MeToA. | DneKTpoHHas OMOIHOTEKA M.: U3a-Bo MUCuC, 2012
Jlo6anosa B. T, rmocooue
Banamoga O. M.,
Coxoiosa 1O. B.,
Hensu B. W.
JI3.5 |[Jlobanoma B. T, Xumus: 1a0. IPaKTUKyM OnexrpoHHas OuOIHOTEKA M.: U3n-Bo MUCuC, 2013

Hensan B. U.




ABTOpBI, COCTaBUTENN 3armaBue Bubnnoreka W3nparenbcTBO, TOL

JI3.6 |Ymxosa U. H., Xumus. Knaccudukarms u OnexTpoHHas OudIMOTEKA M.: U3n-8o MUCuC, 2012
JloGanoBa B. T"., CBOMCTBA HEOPTAHUYECKUX
Hensau B. U. COCIIMHEHUA: y1eOHO-METO/I.
nocobne
JI3.7 |JloGanoBa B. T., Xumust. OKUCIIUTEIILHO- OnexTpoHHass OMOINOTEKA M.: [MUCuC], 2018
ITomuBanckas B. B. BOCCTaHOBUTEJIbHbBIE PEAKIIUU
KOMITJICKCHBIX W OPTraHHYECKIX
coequnennii (N 3007): yue0.
nocobue
JI3.8 |JloGanoBa B. T., Xumus. OcHoBBI XuMuu (N OnekTpoHHass OUOINOTEKA M.: [MUCuC], 2018
ITonmuBanckas B. B. 3006): y4ae6. mocodue
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
a1 HammonansHas muatdopma OTKPEITOro 00pa3oBaHHs https://openedu.ru/course/#query=%D1%85%D0%B8%
(oHMmaitH -Kypchl) D0%BC% D0%B8%D1%8F
" Coursera https://www.coursera.org/search?query=% | https://www.coursera.org/search?query=%D1%85%D0%B8%
D1%85%D0%B8%D0% BC%D0%B8%D1%8F& D0% BC%D0%B8%D1%8F&
3 LMS Canvas https://Ims.misis.ru/ https://Ims.misis.ru/
BupTyasbHbie 1ab0opaTopHbIe https://virtuallabs.merlot.org/vl_chemistry.html
4 https://virtuallabs.merlot.org/vl chemistry.h
tml
s OnekTpoHHBIH KaTanor I'ocynapcTenHoit myonumunoi | http://library.gpntb.ru/cgi/irbis64r/62/cgiirbis_64.exe?
Hay4IHO-TEXHHUYEeCKOW Oubnuorexkn Poccuu C21COM=F&I121DBN=IBIS&P21DBN=IBIS&Z211D=
6.3 IlepeueHnb MPOrpaMMHOTO 0DecedeHUst
I1.1 |[LMS Canvas
1.2 | MS Teams
I1.3 | 1C IIpeanpustue § (yaeOHas Bepcus)
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
1 1. DnekTpoHHBIH KaTanor Poc-cuiickoll Tocy- napcTBeHHOW OuOimorekn uM. Jlennna http://aleph.rsl.ru/F/?
: func=file&file name=find-a
o 2. DIeKTpOHHBIH KaTanor ['ocyjapcTBEeHHO! MyOIMYHON HayIHO-TEXHIYEeCKoH onbmmoTekn Poccrm
) http://library.gpntb.ru/cgi/irbis64r/62/cgiirbis 64.exe? C21COM=F&I21DBN=IBIS&P21DBN=IBIS&Z21ID=
n.3 |3. Inardpopma Jlekropuym (OHITAHH-KypCHI) https://www.lektorium.tv/inorganicchemistry
n.4 |4. Coursera https://www.coursera.org/search?query=%D1%85%D0%B8%D0% BC%D0%B8%D1%8F&
TS 5.HanwonanpHas muatdopMa OTKPBITOr0 oOpa3oBaHus (OHNAHH -Kypcbl)  https://openedu.ru/course/#query=%D1%85%
: D0%B8%D0%BC% D0%B8%D1%8F
n.6 |6. LMS Canvas https://Ims.misis.ru/
N.7 |7. BuptyanabHble J1aOOpaTOPHbIE https://virtuallabs.merlot.org/vl_chemistry.html
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHaienue
K-212 JlexiroHHast ayTUTOPHS KOMIBIOTEP JIEKTOpA, MIPOCKTOPHI, HMHTCPAKTHBHAS
TIepHOANIECKAs CHCTEMa, KOMIUISKT y4eOHOH Mebern
K-322 JlaGoparopus JIOCKa MeJioBasi, Ha0Op XMMHUYECKUX PEaKTMBOB M IOCYAbI
JUISL TIPOBEZICHUsT TabOpaTOpHBIX paboT, 3JEKTPOHHBIC BECHI,
KOHAYKTOMETP, TEPMOMETPHI 3JIEKTPOHHBIC, CYIIMIBHBIN
mKad, 2 BRITSDKHBIX MIKaga
K-324 JlabopaTtopus JOCKa MapKepHas, MepelBIKHAs, Ha00Op XHMHUYECKHX
PCAaKTHBOB W TOCYABl JJs TPOBEICHUS JTabOPaTOPHBIX
paboT, SIICKTPOHHBIC BECHl, pedpakToMeTp, 2 BBITSHKHBIX
mkagda
K-325 JlabopaTtopust JOCKa MeJIOBas, Ha0Op XUMHYECKUX PEaKTUBOB H ITOCYIBI
JUISL TIPOBE/ICHUS JTaOOpaTOPHBIX paboT, 3JIEKTPOHHBIE BECHI,
(hOTORPNIEKTPOKOIOPUMETP, TEPMOMETPHI 3JIEKTPOHHBIE, 2
BBITSDKHBIX ITKada, CYMIMIbHBIN mKad
K-326 JIabopaTopus JOCKa MeJnoBasg, Ha0Op XHMHUYECKHX pEaKTHBOB I

NIPOBEJICHHUS J1a0OpaTOpHBIX pabOT, 3IEKTPOHHBIE BECHI,
(hOTO3NIEKTPOKOJIOPUMETP, TEPMOMETPHI  JIICKTPOHHBIE, 2
BBITSDKHBIX ITKada, CYIIMIbHBIN mKad




K-327

JlabopaTtopus

JOcKa MeJoBas, HabOp XHMHYECKHX PEaKTHBOB IS
MpoBeAEHNUA JIabOpaTOpPHBIX paboT, 3JIEKTPOHHBIE BECHI,
(hOTORNIEKTPOKOIIOPUMETP,  TEPMOMETPHI  DIICKTPOHHBIE,
MydenpHas nevb, 3 BBITSDKHBIX MIKaga, CYINIMIbHbINA MIKag

K-328

JlabopaTopust

HA0Op XUMHYECKUX DPEAKTHBOB W MOCYABI ISl HPOBEICHHS
7Ta00paTOpHBIX PaboT, SIEKTPOHHBIE Bechl, pedpakroMerp,
2 BBITSDKHBIX ITKaga

K-529a

JlabopaTopus

JIOCKa MeJoBasi, HAbOp XMMHYECKUX DPEAKTHBOB H IIOCY/IbI
JUTSL TIPOBEJICHUS Ta00paTOPHBIX PabOT, dJEKTPOHHBIE BECHI,
KOHIYKTOMETp, TEPMOMETPHI DJJIEKTPOHHBIC, 2 BBITSDKHBIX
mkagda

K-5296

JlabopaTopust

JOCKa MeJoBas, Ha0Op XUMHYECKUX PEAKTUBOB M IIOCYIBI
JUIsL TIPOBEZICHUSI JTaOOPAaTOPHBIX padoT, 3IEKTPOHHEIE BECHI,
KOHJYKTOMETP, CYIIMIBHBIN mKad, TEPMOMETPHI
9JIEKTPOHHBIC, 2 BBITSHKHBIX MIKada

K-531

JlabopaTtopus

JIOCKa MeJIoBast, Ha0Op XHMHWYECKHX PEaKTUBOB M IIOCYIBI
JUISL IPOBEZICHUST TaOOPaTOPHBIX paboOT, 3IEKTPOHHBIE BECHI,
KOHJTYKTOMETD, CYLLIMIIBHBIN mkag, TEPMOMETPHI
QIIEKTPOHHBIE, 2 BHITSDKHBIX ITKagda

K-532

JlaGoparopus

JIOCKa MeJoBasi, HabOp XMMHYECKUX DPEAaKTHBOB M IIOCY/BI
JUIsL TIPOBEZICHUSI JIaOOPAaTOPHBIX PabOT, 3ICKTPOHHEIE BECHI,
KOHIYKTOMETP, CYIIMITBHBINA mxad, TEePMOMETPHI
9JIEKTPOHHBIE, 2 BBITSDKHBIX HIKada

K-424

VYuebHas ayguTopus

JOCKa, KOMIUIEKT ydeOHOH MeOenH, KOMITBIOTEPEI C
MOAKIIOUeHHEM K cetH «UHTepHeT» M  JOCTYoM B
JICKTPOHHYIO  MH(OPMAIIMOHHO-00Pa30BaTENbHYIO0  CPEmy
YHUBEPCHUTETA

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

JucrmmmHa « XUMHASD OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HAYUTEeIbHOr0 00beMa caMocToATeIbHON paboTsl. KagecTBeHHOE
OCBOEHHE JUCIUIIMHBI BO3MOKHO TOJIBKO IIPU CUCTEMATHUYECKOI CaMOCTOSATENbHOM pabdoTe.

I[Tpy TOArOTOBKE K BHIIOJIHEHHIO JIa00paTOPHOH paboThl TpeOyeTcs IpopaboTKa TEOPETHYECKOr0 MaTepralla o TeMe
nabopaTopHO paboTHI, 0OPOpPMIICHHE TA00PATOPHOTO KypHAJIA TSI BHECEHUS MOTyIEHHBIX YKCIIEPUMEHTATLHBIX PE3YIBTATOB U
BBITIOJTHEHNE JIOMAIIHETO 3a1aHus. [Ipy BBITOIHEHNH 3THX TPeOOBAHUH CTYAEHT JOITyCKAeTCSI K BBITOTHEHHIO JIAOOpaTOpHOH
paboTHI.

3amura 1a00paTopHOH pabOTHI COCTOUT M3 JIBYX YAaCTEH: BBINOIHEHHS TECTOBOTO 3aJJaHus 110 TeMe JIaO0paTOpHO paboThl U
Gecenpl ¢ TIperoaBaTeNeM 10 BHITIOIHEHUIO SKCIIEPHMEHTATFHON 9acTh 1abopaTopHOH paboTHI.

Jomarnrsee 3anaHue (pelenne 3a1ad o COOTBETCTBYOMIEH TeMe n3 COOpHUKA 3a/1a4) BEIIOTHSACTCS B OTACNBHOM TeTpanu. B
KaXJJOM CEMECTpE MPElyCMOTPEHBI TPH JOMAIIHUX 331aHHS.

Ha xoHTposTEHYTO paboTy BEIHOCHTCS MaTepHaI TI0 HECKOJIBKUM pa3JielaM TUCIUIUIMHEL B kaXk1oM cemecTpe mpexycCMOTPEHH! 1BE
KOHTPOJIBHBIX paboTHL.

OOyuaromuiics moiydaeT AOMYCK Ha SK3aMeH (BTOPO ceMecTp) MU MOJIydaeT 3a4eT (TIePBblid CeMeCTp), €CIIH OH MOTHOCTHIO
BBITIOJTHWII IIPOrpaMMy J1a00PaTOPHOTO MPAKTHKyMa U Habpasl He0OX0JUMO€E KOJIMUYECTBO 0a/lIOB CEMECTPOBOTO PEHTHHTA.




