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1. HEJIX OCBOEHUSA

Iens aucouminHb! — cOPMUPOBATE Y CTYACHTOB HOHATHE 00 OCHOBHBIX 3aKOHOMEPHOCTSX U IIPOIIeCCaX XMMHH; HAyIUTh OHUMATh U
HCIIOIb30BATh B pacyeTax OOIIHe 3aKOHOMEPHOCTH XMMHYECKHIX PEaKIHii, OCBOUTH COBPEMEHHBIE IIPEICTABIICHNS O CTPOCHHUH BEIIECTBA; HA
OCHOBE TEOPETUUYECKUX U NIPAKTUYECKUX JaHHBIX PACCMOTPETh CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAUHEHUN, METObI UX
CHHTE3a, IPAaKTUIECKOe 3HAYEHHE U 00J1aCTH IPUMEHEHUS.

3aga4n TUCHUILUINHBL:
Hay4YHTh 00yJaIOIIUXCS IPUMEHATh 3aKOHBI XMMHHU B IPAKTUUECKOH U HAy4HOH IesATeIbHOCTH;
Hay4YHTh 00yJalOIUXCs MOIb30BaThCSI OCHOBHBIMU MPHEMAaMH PEISHNsT KOHKPETHBIX 3371a4 U3 Pa3HBIX Pa3/ieloB XUMUH;
®  HayyuTh OOYYAIOIIMXCS HCIIOIB30BATh METOJBI XMMHYECKOTO aHalM3a, TEOPETHYECKOTO M SKCIIEPUMEHTAILHOTO HCCIEeJOBaHUS B
poeCCHOHABHOM AESATENbHOCTH;
e  Hay4yHuTh 00yYalOIINXCs CIUIAHUPOBATH U MIPOBECTH JIA00PATOPHBIH SKCIIEPUMEHT;
Hay4YHUTh 00yJaromuxcs o0padaTeIBaTh SKCIEPUMEHTANBHbIE PE3YIbTAThl C IPUMEHEHUEM HHPOPMALMOHHO KOMMYHUKALMOHHBIX TEXHOJIO-
TH.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Iyxn (paspmemn) OIT: b1.b

2.1|TpebdoBanust K MpeABAPUTEIBHOI IOATOTOBKE 00y4AIOLIErocs:

2.1.1|3uanusl, yMEHHS M HABBIKHU, OTyUYCHHbIC P H3YYSeHUH 00pa30BaTeNIbHOM MPOrpaMMbl CPETHEro 00IIero 00pa30BaHUs MK
cpeHero npohecCHOHaIBHOTO 00pa30BaHus

2.2|AncuumiHbl (MOYJIM) U PAKTUKH, JJIsl KOTOPBIX OCBOEHHE TAHHOI JNCIMIIIAHBI (MOIYJisl) HEOOXONHMO KAK Npe/Ie-
cTBylOLICE:

2.2.1|MartepuanoBeicHHEe U TeXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepHAIIOB

2.2.2|MeTtamtypruueckue TeXHOIOTUH

2.2.3|DOxomorus

2.2.4|Dusnueckas XuMus

2.2.5|Koppo3ust n 3amuTa MeTaioB

2.2.6|Xumuko-tepmMuteckas 00paboTka METaIIOB

2.2.7|KoMIuIekcHOe UCIIONb30BaHKE ChIPhS M OTXOI0B

2.2.8|DHepro- u pecypcocOeperaroiue TeXHOIOTHH

3. AHIUKATOPHI ®OPMUPOBAHHUSI KOMIETEHIIUAMA,
COBMENIEHHBIE C PE3YJbTATAMUA OBYYEHMUS IO JUCHUIIJIMHE

YK-1: CnocodeH ocymecTBJISTh NOMCK, KpUTHYECKHIT aHAIN3 U CHHTe3 HH(OPMAINH, yMeHHe AHAIM3MPOBAThH MPOLeCcChl H CHCTEMBbI
€ HCMOJIb30BaHHEM COOTBETCTBYIOINUX AHAJUTHYECKHX, BLIYHCIUTENBHBIX U IKCIIEPUMEHTAIbHBIX MeTO0B, IPHUMEHSITh CHCTEMHbIH
MOAXO0/ JUISI pellleHHsl MOCTABJIEHHBIX 33124

3HaTh:

VK-1-31 BO3MOXXHOCTH COBPEMEHHBIX 00pa30BaTeIbHEIX U HH()OPMAIIMOHHBIX TEXHOJIOTHII IPH MOTyIeHNN HOBBIX 3HAHUH B 00JIACTH XUMHUH

YMeTh:

VYK-1-V1 camocTosiTeNsHO cOOMpaTh, 00pabaThiBaTh, CHCTEMAaTH3UPOBATh HAYYHO-TEXHUUECKYIO HH(POPMALNIO B 00JIaCTH XUMHUH

YK-1-Y2 ncnons30Bath CTPYKTYPHO-JTOTHIECKHE CXEMBI TIPH PadOTe ¢ pa3HBIMH UCTOYHHKAMHI HH(POPMALIUH B 00JIACTH XUMHHU

Baanerts:

YK-1-B1 HaBBIKaMU caMOCTOSTENLHOM PabOTHI C JIUTEPATypOl B 0OJIACTH XHUMHUH C HCIIOJIb30BAHHEM COBPEMEHHBIX 00pa30BaTELHBIX U
MH()OPMAIIMOHHBIX TEXHOJIOT Ui

OIIK-1: Cnioco0en pemats 3a1a4m npogeccHoHATBLHOI AesITeTLHOCTH, IPUMEHSISI 3HAHHS QYHAAMEHTATBHBIX HAYK, METOABI MOJie-
JIMPOBAHMs, MATEMATHYECKOI0 AHAJIH3a, €CTeCTBEHHOHAYYHbIe U 00IIeMHKeHEePHbIe 3HAHUS

3HaTh:

OIIK-1-31 pyHaameHTaIbHbIE NONOXKESHHS XUMUH AJIs1 PEIICHNS] KOHKPETHBIX 33/1a4 MPOQEeCCHOHABHON eI TeIbHOCTH Ha IPOM3BOJICTBE

YMmeTn:

OIIK-1-Y1 npuMeHsaTh GyHIaMeHTaIbHbIC 3HAHKUSI XUMHH JUTS PEIICHUS 33/1a4 B MEXIHUCIUIUIMHAPHBIX 001acTsAX NPOheCCHOHABHOM Jiesi-
TENHHOCTH

Buaaners:

OIIK-1-B1 HaBBIKaMK peuIeHus UCCICN0BATCIbCKUX U MMPOU3BOJACTBEHHBIX 3a4a4, OTHOCAIIUXCA K HpO(i)eCCHOHaJILHOﬁ obJacTu ¢ npume-
HCHUCM (I)yHHaMeHTaIILHLIX 3HAHHH XUMHH

OIIK-4: Cnioco0en npoBoauTHL H3MepeHUs H Ha0MoAeHHs B cepe mMpodeccHOHAILHOM JesiTeJTbHOCTH, 00padaThIBATh U MPeACTAB-
JISITh IKCIIepUMeEeHTA/IbHbIE IaHHbIe

3HaTh:

OIIK-4-31 ocHOBHBIE MOHATHUS U 3aKOHBI XUMUH, HEOOXOIMMbIE JIJIs1 000CHOBAHHOTO BBIOOpA M PUMEHEHHUS COOTBETCTBYIOIINX METOIOB
H3MepeHHs U HAOMIOICHHUS XUMHUECKUX U TEXHOJIIOTHYECKHX MIPOIIECCOB

OIIK-4-32 0CHOBHBIE IOHITHS U 3aKOHBI XHUMHH, KaK H606XO,III/IMyIO COCTaBJISIIOIYIO U BLI60pa 1 NIPpUMEHEHHS COOTBETCTBYIOIIUX METOJ0B
O6pa6OTKI/I U NpeACTaBJICHUS OKCIICPUMEHTAIIBHBIX JaHHBIX




YMeThb:

OIIK-4-Y1 BeIOMpaTh METOIBI H3MEPEHUS U HaOIIIoIeHNS B chepe NMpodeccHoHaIbHOHN NeaTeIbHOCTH, 00pabaThIBaTh U IPEICTaBIATh SKC-
MEPHMEHTAJIbHBIE JAHHbIE, YUUTHIBAsl OOIIHE 3aKOHOMEPHOCTH XMMHYECKHX MPOLIECCOB

Baanerts:

OI1K-4-B1 naBbikamu BI)I60pa U MIPUMEHCHUS COOTBETCTBYIOIIUX METOIOB UBMEPECHUS U Ha6J'[IOI[eHI/I$I XUMHYCCKHUX U TEXHOJIOTHYCCKUX
IpoUECCOB, OTHOCAIIUXCA K HpO(beCCHOHaHBHOﬁ obnacTu ¢ NPUMCHCHUEM (byHﬂaMeHTaJ'H;HLIX 3HAHUH XUMUU

OI1K-4-B2 HaBbIkamu BI)I60pa U IIPUMEHCHUA COOTBETCTBYIOIIUX METOA0B O6pa6OTKI/I U MPEACTABJICHUS SKCIICPUMEHTAJIbHBIX JaHHBIX C
NMPUMECHCHUEM q)yHZ[aMeHTaJ'H)HI;IX 3HAHHH XHUMHU

4. CTPYKTYPA U COJAEP)KAHHE

Koa HaunmenoBanue pasnesos u teM /Buj 3anatus/ | Cemectp |KosmmmuectBo Komneren- Jlutepatypa | lIpume-
3aHATHSA 4acoB 10101 H JJIeK- yaHue
TPOHHBIE
pecypcebl
Pa3nes 1. CTpoeHue aTroma
1.1 CtpoeHue aTroma: MOJIETIH CTPOEHHsI aTOMa; KBaHTO- 1 2 VK-31, OIIK-1-31, J1.1;J11.2
BBIE YHCJIA; YJICKTPOHHBIE KOH(UTYPAIIUU aTOMOB, OIIK-4-31, OIIK-4-32
TIepHoIIecKuii 3aKoH /JIex/
1.2 Crpoenne atoma /IIp/ 1 1 VK-1-31, YK-1-V1, JJ12;J11.3
VK-1-V2, VK-1-B1, J2.1;J12.2
OIIK-1-31, OIIK-1-V1, | J13.2;J13.5
OIIK-1-B1,
OI1K-4-31, OITK-4-32
1.3 |OcBoenne TeopeTnueckoro MaTepuana pasaena 1 4 VYK-1-31, OIIK-1-31, | JI1.1;J11.2
"Ctpoenue atoma" /Cp/ OIIK-4-31, OIIK-4-32
Pazgen 2. O011ue cBOlCTBA BellleCTB
2.1 OO011M€e CBOMCTBA BEIIECTB: XUMHUUYECKAs CBA3b; 1 3 VK-31, OIIK-1-31, J1.1;J11.2
KJIaCCU(HKAIIUS HEOPTAaHMYCCKUX BEICCTB; XUMH- OIIK-4-31, OIIK-4-32
YEeCKUE PEaKIUU; XUMUYECKUE CBOMCTBA OCHOBHBIX
kaccoB /JIex/
2.2 |O6wwue cpoiicta Bemects /TIp/ 1 2 VK-1-31, YK-1-V1, J1.2;J11.3
VK-1-V2, VK-1-B1, J2.1;J12.2
OIlK-1-31, OIIK-1-V1,| JI13.2;J13.5
OIIK-1-B1,
OI1K-4-31, OITK-4-32
2.3 |Texnuka Ge3zomacHocTi. OpraHu3aiys padoTsl B 1 3 OIIK-4-Y1, OIIK-4-B1, J13.1
XUMHUUIecKoi taboparopun /J1ab/ OI1K-4-B2
2.4  |OcBoeHne TEOPETUIECKOTO MaTepHala pasesna 1 5 VYK-1-31, OIIK-1-31, | J1.1;J11.2
"Oo6mwe cBoiicta Berect" /Cp/ OIIK-4-31, OIIK-4-32
Pa3nes 3. OcHOBHbIE NOHATHSI U 3AKOHbI XUMHUHU
3.1 OCHOBHBIE TOHATHUSA U 3aKOHBI XUMHUH: OCHOBHBIE 1 2 VK-31, OIIK-1-31, J1.1;J11.2
TIOHSTHSI; OCHOBHBIE CTEXHOMETPHUYECKHE 3aKOHBI; OIIK-4-31, OIIK-4-32
3aKOHBI Ta30BOT0 COCTOSTHIS /JIek/
3.2 OCHOBHBIC TTOHATHS U 3aKOHBI XUMuUH /I1p/ 1 2 VK-1-31, YK-1-V1, J1.2;J11.3
YK-1-¥2, VK-1-B1, J12.1;J7122
OIlK-1-31, OIIK-1-V1,| J13.2;J13.5
OIIK-1-B1,
OIIK-4-31, OTTK-4-32
3.3 |OcHoBHbIe IOHATHSA U 3aKOHBI XumuH (JI.P. 1.1 1 4 VK-1-31, YK-1-V1, J11:J11.2
«Omnpenenenre MOJSIPHOH MacCHI YTIIEKHCIIOTO Ta3ay) VK-1-V2, VK-1-B1, 122
/J1ab/ OIIK-1-31, OIIK-1-VY1, J131
OIIK-1-B1,
OIIK-4-31, OIIK-4-32,
OIIK-4-Y1, OIIK-4-B1,
OIIK-4-B2
3.4  |KonrponbHas pabota no pazaenam 1 — 3 /IIp/ 1 2 VK-1-31, VK-1-V1, | J11.2;J113
YK-1-¥2, OIIK-1-31, | J12.1;J12.2
OIIK-1-Y1, J3.2;J13.5
OIIK-1-B1,

OIIK-4-31, OIIK-4-32




35 OCHOBHBIC OHATHS U 3aKOHBI XuMuu (JI.P. 1.2 VYK-1-31, YK-1-V1, J1.1:J11.2
«Omnpezenenne YKBUBAJICHTHON U aTOMHOM MacChl VK-1-V¥2, YK-1-B1, J12.2
MeTasay) /J1ad/ OIIK-1-31, OIIK-1-VY1, J13.1

OIIK-1-B1,
OIIK-4-31, OIIK-4-32,
OIIK-4-¥1, OIIK-4-B1,

OIIK-4-B2

3.6  |IoaroroBka k maboparopHoii padore 1.1 «Omnpene- VK-1-31, YK-1-V1, J1.1:J11.2
JIEHUe MOJISIPHOI Macchl yrilekucioro rasay /Cp/ VK-1-V2, VK-1-B1, 122

OIIK-1-31, OIIK-1-V¥1, J131

OIIK-1-B1,

OIIK-4-31, OIIK-4-32,
OIIK-4-Y1, OIIK-4-B1,

OIIK-4-B2

3.7 |TloaroroBka k nabopatopHoii padote 1.2 «Onpene- YK-1-31, YK-1-V1, J1.1:J11.2
JICHHE YKBHBAJICHTHONW K aTOMHOM MacChl METaJljIa VK-1-VY2, YK-1-B1, J12.2
/Cp/ OIIK-1-31, OIIK-1-¥1, J131

OIIK-1-B1,
OIIK-4-31, OIIK-4-32,
OIIK-4-¥1, OIIK-4-B1,

OIIK-4-B2

3.8 |OcBoenue Teopernyeckoro Marepuaia pasmena "Oc- VK-1-31, OTIK-1-31, | JT1.1;J11.2
HOBHBIE IOHATHUS 1 3aKOHBI XxuMun " /Cp/ OI1K-4-31, OIIK-4-32
Pa3nies1 4. JHepreTuKka XMMHYECKUX ITPOIIECCOB

41 DHepreTuka XMMUYECKUX MPOLIECCOB: MOHATHE CH- VK-31, OIIK-1-31, J1.1;J11.2
CTeMBI B XUMHYECKOI TEPMOIMHAMUKE; BHYTPEHHSIS OIIK-4-31, OIIK-4-32
9HEPIHs CUCTEMBI; TEIIOBBIC 3 (PEKTH XUMHIESCKUX
PpeaKIyii; cCaMONIPOM3BOJIBHBIE X HECAMOIIPOU3BOIIb-

HbIE iporneccsl /JIex/
4.2 |DHepreTnka XUMHYECKHX mpoueccos /IIp/ YK-1-31, YK-1-V1, J12;J113
VK-1-V2,VK-1-B1, | J12.1;J12.2
OIIK-1-31, OIIK-1-V1,| J13.2;J13.5
OIIK-1-B1,
OIIK-4-31, OITK-4-32

4.3  |DHepreruka xumuueckux mnporeccon (JI.P. 1.3 YK-1-31, YK-1-V1, J1.1:J711.2

«TemnoBoii a3ddexr peakuun HeiiTpannzaunmy) /J1a6/ YK-1-V2, YK-1-B1, 122
OIIK-1-31, OIIK-1-V1, J131

OIIK-1-B1,

OIIK-4-31, OIIK-4-32,
OIIK-4-¥1, OIIK-4-B1,

OIIK-4-B2

4.4 |TloaroroBka k saboparopHoit padote 1.3 «TemnoBoii YK-1-31, YK-1-V1, J1.1:J11.2
sddexT peakumu HelTpamuzauny /Cp/ YK-1-V2, YK-1-B1, 122

OIIK-1-31, OIIK-1-V¥1, J131

OIIK-1-B1,

OIIK-4-31, OIIK-4-32,
OIIK-4-¥1, OIIK-4-B1,

OIIK-4-B2

4.5 |OcBoeHHE TEOPETUICCKOTO MaTepUaia pasena YK-1-31, OIIK-1-31, | JI1.1;J11.2
"DHepreTHKa XMMHUUECKUX mporecco” /Cp/ OIIK-4-31, OIIK-4-32
Pasnes 5. Xumuueckass KHHeTHKA M paBHOBecHe

5.1 Xumudeckasi KHHETHKA U paBHOBECHE: TIOHITHE VK-31, OIIK-1-31, J1.1;J11.2
SHEPTUM aKTUBALUY; IOHATHE CKOPOCTH XUMUYECKOH OIIK-4-31, OIIK-4-32
peaKiyy; BAUsSHIE KOHICHTPAIIMU PearupyIOIix
BEIIECTB Ha V PEaKI1H; BIHSHUE TEMIIepaTyphl pea-

TUPYIOIINX BEIIECTB Ha U XMMHYECKON PEaKIvy;
KaTaJn3; HeoOpaTHUMbIe M 00paTHMBIE PEaKINH; X1-
MHUYECKOe paBHOBecHe /JIex/
5.2 Xumudeckasi KHHETHKA U paBHoBecwue /I1p/ VK-1-31, YK-1-V1, JJ12;J113
VK-1-V2, VK-1-B1, | J12.1;J12.2
OIIK-1-31, OIIK-1-Y1, | J13.2;J13.5
OIIK-1-B1,
OIIK-4-31, OIIK-4-32

5.3  |Xummueckas knHeTHka u paBHoBecue (JI.P. 1.4 VK-1-31, YK-1-V1, J1.1:J11.2
«CKOpOCTh XUMHUYECKOH PEeakIuy U PaBHOBECHEN) VK-1-V2, YK-1-B1, 122
/J1ab/ OIIK-1-31, OIIK-1-V¥1, J131

OIIK-1-B1,

OIIK-4-31, OIIK-4-32,
OIIK-4-¥1, OIIK-4-B1,

OIIK-4-B2

5.4  |IoaroToBka k naboparopHoii padore 1.4 «CkopocTh YK-1-31, VK-1-V1, JI1.1:J11.2




XUMHYECKOH peakiuu u paBHoBecue» /Cp/ YK-1-¥2, YK-1-B1, 22
OIIK-1-31, OIIK-1-V1,| JI13.1;J13.5
OIIK-1-B1,
OIIK-4-31, OIIK-4-32,
OIIK-4-¥1, OIIK-4-B1,
OIIK-4-B2
5.5 |OcBoeHHe TEOPETHIECKOTO MaTepHana pasaena VYK-1-31, OIIK-1-31, | JT1.1;J11.2
"Xumuyeckasi KWHETHKa 1 paBHoBecue" /Cp/ OIIK-4-31, OIIK-4-32
Pa3nen 6. Teopusi pactBopoB. PacTBopbl HedJiek-
TPOJUTOB
6.1 |Teopus pacTBOpOB. PacTBOPEI HEINEKTPOIUTOB: BOAA, VYK-31, OIIK-1-31, J1.1;J711.2
BOJIOPOJTHAS CBSI3b; PACTBOPHI, OOIINE MMOHSATHS; CIIO- OIIK-4-31, OIIK-4-32
COOBI BBIPQ)XEHHUS COCTaBa PACTBOPOB; PAaCTBOPH-
MOCTb; 3aMep3aHue U KUIICHUE pacTBOpoB /JIex/
6.2 |Teopus pactBopoB. PactBopsl Heanekrponutos /IIp/ VK-1-31, YK-1-V1, J12;J113
VK-1-V2, VK-1-B1, | J12.1;J12.2
OIIK-1-31, OIIK-1-V1, | J13.2;J13.5
OIIK-1-B1,
OIIK-4-31, OIIK-4-32
6.3 |Teopus pactBopoB. PactBops! Heanekrponutos (JI.P. VK-1-31, YK-1-V1, J1.1:J11.2
1.5 «[IpuroToBaeHue pacTBOPOB H ONpPEICICHUE UX YK-1-¥2, YK-1-B1, 22
KOHIICHTpauumny) /J1ad/ OIIK-1-31, OIIK-1-V1, J13.1
OIIK-1-B1,
OIIK-4-31, OIIK-4-32,
OIIK-4-¥1, OIIK-4-B1,
OIIK-4-B2
6.4 |KoutponpHas pabora no pasmenam 4 — 6 /IIp/ VYK-1-31, YK-1-V1, J12;J11.3
VK-1-¥2, OIIK-1-31, | JI12.1;J12.2
OIIK-1-V1, J3.2,J13.5
OIIK-1-B1,
OIIK-4-31, OIIK-4-32
6.5 [[loaroroBka k naboparopHoii padote 1.5 «IIpuro- YK-1-31, YK-1-V1, J1.1:J11.2
TOBJICHHE PACTBOPOB U ONpE/CICHIE NX KOHIICHTpa- VYK-1-V2, YK-1-B1, 122
iy /Cp/ OIIK-1-31, OIIK-1-V¥1, Jq31
OIIK-1-B1,
OIIK-4-31, OIIK-4-32,
OIIK-4-¥1, OIIK-4-B1,
OIIK-4-B2
6.6 |OcBocHHE TEOPETUUECKOTO MaTeprala pasela YK-1-31, OIIK-1-31, | J1.1;J11.2
"Teopus pacTBOpoB. PacTBOpEI HEANEKTPOIUTOBR" OIIK-4-31, OIIK-4-32
/Cp/
Pa3nen 7. Teopusi pactBopoB. PacTBopbI dj1ek-
TPOJHTOB
7.1 |Teopus pacTBOpoB. PacTBopsbI aIEKTPOIIUTOB: dJIEK- YK-31, OIIK-1-31, J1.1;J11.2
TPOJHUTHYECKAS AUCCOIMAINS; CTETICHb AUCCOIA- OIIK-4-31, OIIK-4-32
IIUH; TEOPHS FNEKTPOIUTHIECKOH AUCCOIHAIINY;
KOHCTaHTa guccouuanuu; auccoruanus H2O, Bomo-
POIHBII OKa3aTelNh; THIPOJIN3 coleit /Jlex/
7.2  |Teopus pactBopoB. PactBops! anexrposuros /I1p/ YK-1-31, YK-1-V1, J12;J113
VYK-1-V2,VK-1-B1, | J12.1;J12.2
OIIK-1-31, OIIK-1-V1, | JI13.2;J13.5
OIIK-1-B1,
OIIK-4-31, OITK-4-32
7.3 |OcBoeHne TEOPETHIECKOTO MaTeprala pasena VYK-1-31, OIIK-1-31, | JI1.1;J11.2
"Teopus pactBopoB. PactBops! anektponutos" /Cp/ OI1K-4-31, OITK-4-32
Pazgen 8. Oxkuc/iMTeIbHO-BOCCTAHOBUTEIbHBIE
npoecchl
8.1 OKHUCITUTETBHO-BOCCTAHOBHUTENILHBIE ITPOIIECCHI: VK-31, OIIK-1-31, J1.1;J11.2
JJIEKTPOHHAs! TEOPHsL OKUCIIEHHUA-BOCCTAHOBIICHNUS; OIIK-4-31, OIIK-4-32
kiaccudukarust OBP; BiusiHEe cpesl Ha XapakTep
OKHCITUTENIBHO - BOCCTAHOBHTEIILHBIX PEaKIuii;
HarpaBJICHUC OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
peakunii /JIex/
8.2  |OxucnuTensHO-BOCCTaHOBHUTENbHEIE ITponeccs! /IIp/ VK-1-31, YK-1-V1, J12;J113
VYK-1-V2, VK-1-B1, | J12.1;J12.2
OIIK-1-31, OIIK-1-V1, | J13.2;J13.5
OIIK-1-B1,
OIIK-4-31, OIIK-4-32
8.3 |OxwucaurensHO-BOCCTaHOBUTEMbHBIC Tpotiecch (JI.P. YK-1-31, YK-1-V1, J1.1:J11.2
1.6 «OKHCIUTENFHO-BOCCTAHOBHUTEIBHBIC PEAKIIAI) VK-1-V2, YK-1-B1, 122
/J1ab/ OIIK-1-31, OIIK-1-V¥1, J131

OIIK-1-B1,
OI1K-4-31, OTTK-4-32,
OIIK-4-V1, ONIK-4-B1,




OIIK-4-B2

8.4  |KoutponpHas pabora no paznenam 7 — 8 /IIp/ 2 VK-1-31, YK-1-V1, J12;J7113
VK-1-¥2, OIIK-1-31, | JI2.1;J12.2
OTIK-1-V1, J13.2,J13.5
OIIK-1-B1,
OIlK-4-31, OIIK-4-32
8.5 |IloaroroBka k maboparopHoit padote 1.6 «Oxucnu- 3 VK-1-31, YK-1-V1, J1.1:J11.2
TEJIbHO-BOCCTAHOBUTEIbHBIE peakiuu» /Cp/ YK-1-¥2, YK-1-B1, 22
OIIK-1-31, OIIK-1-V¥1, Jq31
OIIK-1-B1,
OIIK-4-31, OTIK-4-32,
OIlK-4-Y1, OTIK-4-B1,
OIIK-4-B2
8.6  |OcBoeHHe TEOPETHIECKOTr0 MaTepHana pa3aeia 5 VK-1-31, OIIK-1-31, | JI1.1;J11.2
"OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE IPOLIECCHI" OIIK-4-31, OIIK-4-32
/Cp/
Yacs! Ha KoHTpOIIE /KoHTpOIB/ 36 VK-1-31, YK-1-V1, J1.1
VK-1-V2, VK-1-B1, Jq1.2
OIlK-1-31, OIIK-1-V1, J13
OIIK-1-B1, J21
OIIK-4-31, OIIK-4-32, Jd2.2
OIIK-4-Y1, OIIK-4-B1, Jd23
OIIK-4-B2 J3.5
Pazgen 9. DuexkTpoxumus
9.1 |DneKkTpOXUMHUS: OPraHU3AIHUS FICKTPOXUMUAICCKOTO 3 VYK-31, OIIK-1-31, J1.1;711.2
MpoIiecca; MOHATHE dJIEKTPOABIKYILEH CUIIBI T'ajlb- OIIK-4-31, OIIK-4-32
BaHHYECKOTO 3JIEMEHTA, HJICKTPOAHbIC TOTCHIINAIBL;
3NIEKTPOJIU3; MPOLIECCHI, ITPOUCXOIAIINE IPH JICK-
TPOJIN3€; 3aKOHBI 3JIeKTposn3a /JIex/
9.2  |9nexrpoxumus /Ip/ 1 VK-1-31, YK-1-V1, J12:J11.3
VK-1-V2, VK-1-B1, | J12.1:J123
OIIK-1-31, OIIK-1-V¥1, J13.3
OIIK-1-B1,
OIIK-4-31, OIIK-4-32
9.3 |Onexrpoxumus (JI.P. 2.1 «ansBaHHYECKHUE d1e- 2 VK-1-31, VK-1-VY1, J1.1;711.2
MEHTBI») /J1ab/ VK-1-V2, YK-1-B1, J12.3;3.4
OIlK-1-31, OIIK-1-V1,
OIIK-1-B1,
OIIK-4-31, OTIK-4-32,
OIIK-4-Y1, OTIK-4-B1,
OIIK-4-B2
9.4  |Onexrpoxumus (JI.P. 2.2 «DnexkTpoxumMudyeckue 2 YK-1-31, YK-1-V1, J1.1;711.2
mporiecch») /J1a6/ YK-1-¥2, VK-1-B1, J12.3;34
OIlK-1-31, OIIK-1-V1,
OIIK-1-B1,
OIIK-4-31, OTIK-4-32,
OIIK-4-Y1, OTIK-4-B1,
OIIK-4-B2
9.5 |OcBoeHue TeOPETHUECKOTO MaTepHala pasaeia 8 YK-1-31, OIIK-1-31, | JI1.1;J11.2
"Jnexkrpoxumus” /Cp/ OI1K-4-31, OIIK-4-32
9.6 |[loaroroBka k nabopaTtopHoii padote 2.1 «["anbBa- 4 YK-1-31, YK-1-V1, J1.1;J711.2
HUYECKHE dIIeMeHTBD /Cp/ VK-1-¥2, VK-1-B1, J12.3;3.4
OIIK-1-31, OIIK-1-V1,
OIIK-1-B1,
OIIK-4-31, OTIK-4-32,
OIlK-4-Y1, OTIK-4-B1,
OIIK-4-B2
9.7 |TloaroroBka k 1aboparopHoii padote 2.2 «INEeKTpo- 4 VYK-1-31, YK-1-V1, J1.1;711.2
XUMHYecKHe mporecce /Cp/ VK-1-V2, VK-1-B1, J123;34
OIIK-1-31, OIIK-1-V1,
OIIK-1-B1,
OIIK-4-31, OTIK-4-32,
OIlK-4-Y1, OTIK-4-B1,
OIIK-4-B2
Pa3nen 10. Koppo3usi 4 3a1mTa MeTa1710B
10.1 |Koppo3wus u 3ammTa METaUIOB: ONPEAEICHNE U 2 YK-31, OIIK-1-31, J1.1;J11.2
KIIacCH(HKAIHSI KOPPO3NOHHBIX POIECCOB; XHUMH- OIIK-4-31, OIIK-4-32
YecKasi KOPPO3Ust; DIIEKTPOXUMHYECKast KOPPO3Hs;
OCHOBHBIE CITOCOOBI 3aIIUTHI METAJJIOB OT KOPPO3UH
/Jlex/
10.2 |Koppo3wus u 3ammra meramios /IIp/ 1 VK-1-31, YK-1-V1, J12:J113
VK-1-¥2,VK-1-B1, | J12.1:J12.3
OIlK-1-31, OIIK-1-V1, J33

OIIK-1-B1,




OIIK-4-31, OIIK-4-32

10.3

Kopposus u 3amuta meramios (JI.P. 2.3 «Kopposus
METaJUIOB ¥ METO/IbI 3aIUThI OT Heey /J1ab/

VK-1-31, YK-1-V1,
VK-1-V2, YK-1-B1,
OIIK-1-31, OTTK-1-V1,
OIIK-1-B1,
OI1K-4-31, OTIK-4-32,
OIIK-4-V1, OTIK-4-B1,
OI1K-4-B2

J1.1;J11.2
J123;34

104

KontposnbHas pabora no pasnenam 9 — 10 /IIp/

VK-1-31, YK-1-V1,
VK-1-V2, OIK-1-31,
OIIK-1-V1,
OIK-1-B1,
OIIK-4-31, OTTK-4-32

J12:J113
J121:J123
Jq33

105

OcBOEHHE TEOPETUYECKOTO MaTepraia pasaena
"Koppo3wust u 3aiuta metamios " /Cp/

VK-1-31, OIIK-1-31,
OIIK-4-31, OIIK-4-32

J1.1;J11.2

10.6

[MoaroroBka k mabopaTopHoii padore 2.3 «Kopposus
METaJUTOB ¥ METOIBI 3aIUTHI OT Hee» /Cp/

VK-1-31, VK-1-V1,
VK-1-V2, VK-1-B1,
OIIK-1-31, OTTK-1-V1,
OIK-1-B1,
OI1K-4-31, OTIK-4-32,
OIIK-4-V1, OTIK-4-B1,
OI1K-4-B2

J1.1;J11.2
J123
132

Pa3nen 11. Xumusi 3;1eMeHTOB

111

Xumus 371eMeHTOB (00IIHe 3aKOHOMEPHOCTH): TPO-
HCXOXKICHHE XMMHUYECKUX IEMEHTOB; PacIpocTpa-
HEHHOCTBH JJIEMEHTOB B 3¢MHOM Kope; Knaccudukanus
HEOPraHMYIECKHUX BEIIECTB; XUMHUIECKHE CBOWCTBA
OCHOBHBIX KJIACCOB; XUMHUUYECKUE CBOICTBA METAILJIOB,;
obmme crrocoObl noyyeHus: MetaiuioB /Jlex/

VK-31, OIIK-1-31,
OIIK-4-31, OTTK-4-32

J1.1;J11.2

11.2

XuMHS 3JIEMEHTOB (IIIETIOYHBIC U MET0YHO3EMETbHBIC
METAJITBI): MIETOYHBIC METAIJIBI; OCOOCHHOCTH XHU-
MUYECKHX CBOWCTB ILEIOYHBIX METAJUIOB; HATPUIl U
KaJIui; MeI0YH03eMeIbHbIC METaJIIbI, MAarHU;
KaJIbLUi; )KECTKOCTh BOJBI U METO/BI €€ YCTPAHEHUS
/Jlex/

VK-31, OIIK-1-31,
OIIK-4-31, OTTK-4-32

J1.1;J11.2

11.3

XUMUS 2JIEMEHTOB (IIepeX0IHbIe METaJIbl): IO/
IpyIIa CKaHIHs; ITOArPYyIIa THTaHa; HOATPYIIa
BaHaAWs; MOATPYIIIa XpOoMa; HOATPYIINA MapraHIa,
TIOATPYIIIEI JKeJe3a, K0OanbTa, HUKENIS; TOArpyIa
MeJIW; oArpynna nuHka /JIex/

VK-31, OIIK-1-31,
OIIK-4-31, OTTK-4-32

J1.1;J11.2

114

XuMHSA JIEMEHTOB (HEMETaJUTBI 5 TPYIBI): 00mmas
XapakTepHuCTHKa dJieMeHTOB VA rpyrsl; a3oT; doc-
(dop; OMHapHBIE COSIMHEHNUS; COSIMHEHHUS C METaJ-
JIAMU; OKCHJIBI; THAPOKCHIBI /JIek/

YK-31, OIK-1-31,
OIIK-4-31, OTTK-4-32

J1.1;J11.2

11.5

XuMHSA JIEMEHTOB (HEMETaJUTbl 6 TPYIBI): 00mmas
XapaKTEepPHUCTHKA 3JIeMEHTOB VA TpymIisr; criocoOb
MOJTy4eHHUST; XHMUYECKHE CBOWCTBA; OMHApHBIE CO-
€/IMHEHHSI; COSTMHEHHS C METaJNIaMH; OKCHIIBI; THJI-
pokcubl, ocodeHHoctn H2SO4 /Jlek/

VK-31, OIK-1-31,
OIIK-4-31, OTTK-4-32

J1.1;J11.2

11.6

XWUMUSI 2JIEMEHTOB (TaJOTeHBI): 00LIast XapaKTepH-
CTHKA; NOJTyYEeHHUE; XUMUYECKUE CBOICTBA TaJIOTEHOB
(IPOCTHIX BelIeCcTB); OMHAPHBIE COSTUHEHHS; COCIH-
HEHHSI C KHCIIOPOJIOM; OKCOKHCIOTHI /JIek/

VK-31, OTIK-1-31,
OIIK-4-31, OTTK-4-32

J1.1;J11.2

11.7

Xumusg snemeHToB /I1p/

VK-1-31, VK-1-V1,
VK-1-V2, VK-1-B1,
OI1K-1-31, OIK-1-V1,
OIK-1-B1,
OIIK-4-31, OTTK-4-32

J12:J7113
J12.1:J123
Jq3.3

11.8

KonrponsHas pabora Nel 1o pazaeny 11 /I1p/

VK-1-31, YK-1-V1,
VK-1-Y2, OTIK-1-31,
OIK-1-V1,
OIK-1-B1,
OIIK-4-31, OTTK-4-32

J12:J113
J12.1:J123
33

11.9

KonrponsHas pabora Ne2 mo pazaeny 11 /I1p/

VK-1-31, YK-1-V1,
VK-1-Y2, OTIK-1-31,
OIK-1-V1,
OIIK-1-B1,
OI1K-4-31, OITK-4-32

J12:J11.3
J12.1:J123
33

11.10

Xumus snemeHToB (JI.P. 2.4 «Xumuueckue cBoHCTBa
S-MeTaioBy) /J1ab/

VK-1-31, YK-1-V1,
VK-1-V2, VK-1-B1,
OIIK-1-31, OITK-1-V1,
OIIK-1-B1,
OI1K-4-31, OTIK-4-32,
OIIK-4-V 1, OTIK-4-B1,

J1.1;J11.2
J123;34




OIIK-4-B2

1111

Xumus snemeHToB (JI.P. 2.5 «Onpenenenne x€cTko-
CTH BOJIBI U €€ ycTpaHeHuey) /J1ab/

VK-1-31, YK-1-V1,
VK-1-V2, YK-1-B1,
OIIK-1-31, OTTK-1-V1,
OIIK-1-B1,
OI1K-4-31, OTIK-4-32,
OIIK-4-V1, OTIK-4-B1,
OI1K-4-B2

J1.1;J11.2
J123;34

11.12

Xumust snemeHToB (JI.P. 2.6 «Xumuueckue cBoHCTBa
METaJIIOB CeMeiCTBa ene3ay) /J1ab/

VK-1-31, YK-1-V1,
VK-1-V2, YK-1-B1,
OIIK-1-31, OTTK-1-V1,
OIK-1-B1,
OI1K-4-31, OTIK-4-32,
OIIK-4-V1, OTIK-4-B1,
OI1K-4-B2

J1.1;J11.2
J123;34

11.13

Xumus snementos (JI.P. 2.7 «Onpenenenue MeTauioB
B X COCIUHEHUSIX») /J1ab/

VK-1-31, YK-1-V1,
VK-1-V2, YK-1-B1,
OIIK-1-31, OTTK-1-V1,
OIK-1-B1,
OI1K-4-31, OTIK-4-32,
OIIK-4-V1, OTIK-4-B1,
OI1K-4-B2

J1.1;J11.2
J123;34

11.14

Xumus snemeHToB (JI.P. 2.8 «Xumudeckne cBoWCTBA
rajoreHoBy) /J1a6/

VK-1-31, VK-1-V1,
VK-1-V2, VK-1-B1,
OI1K-1-31, OITK-1-V1,
OIK-1-B1,
OIIK-4-31, OTTK-4-32,
OIIK-4-V1, OTIK-4-B1,
OI1K-4-B2

J1.1;J11.2
JI23;34

11.15

OcBoOeHHE TEOPETHIECKOro MaTepraa paszaena 11
/Cp/

21

VYK-1-31, OIIK-1-31,
OIIK-4-31, OIIK-4-32

J1.1;J11.2

11.16

[MonrotoBka k 1abopaTopHoit padote 2.4 «Xumude-
CKHe CBOcTBa S-MeTaiutoBy /Cp/

VK-1-31, YK-1-V1,
VK-1-V2, VK-1-B1,
OIIK-1-31, OIIK-1-V¥1,
OIIK-1-B1,
OIIK-4-31, OIIK-4-32,
OIIK-4-¥1, OIIK-4-B1,
OIIK-4-B2

J1.1;J11.2
23

11.17

IMonrotoBka k abopaTopHoit padote 2.5 «Omnpene-
JieHne )KECTKOCTH BOABI U e€ ycTpaHenuey /Cp/

VK-1-31, VK-1-V1,
VK-1-V2, VK-1-B1,
OIIK-1-31, OITK-1-V1,
OIIK-1-B1,
OIIK-4-31, OTIK-4-32,
OIIK-4-V 1, OTIK-4-B1,
OIK-4-B2

J1.1;J11.2
23

11.18

[MoarotoBka k 1abopaTopHoit padote 2.6 «Xumuye-
CKHE CBOWCTBA METAJIOB CeMeicTBa jxene3a» /Cp/

VK-1-31, YK-1-Y1,
VK-1-V2, VK-1-B1,
OIIK-1-31, OITK-1-V1,
OIIK-1-B1,
OIIK-4-31, OTIK-4-32,
OIIK-4-V 1, OTIK-4-B1,
OIK-4-B2

J1.1;J11.2
23

11.19

IMoarotoBka k abopatopHoit padote 2.7 «Onpene-
JICHHE METAJUIOB B UX COeTUHEHUsX» /Cp/

VK-1-31, YK-1-V1,
VK-1-V2, VK-1-B1,
OIIK-1-31, OITK-1-V1,
OIIK-1-B1,
OIIK-4-31, OTIK-4-32,
OIIK-4-V1, OTIK-4-B1,
OIIK-4-B2

J1.1;J11.2
23

11.20

[Tonroroska k nmadoparopHoii padore 2.8 «Xumuye-
CKHE CBOMCTBA rajoreHosy /Cp/

VK-1-31, YK-1-V1,
VK-1-V2, VK-1-B1,
OIIK-1-31, OTTK-1-V1,
OIIK-1-B1,
OIIK-4-31, OTIK-4-32,
OIIK-4-V1, OTIK-4-B1,
OIIK-4-B2

J1.1;J11.2
23

Yacse! Ha KoHTpOJb /KOHTpOIB/

36

VK-1-31, YK-1-V1,
VK-1-V2, VK-1-B1,
OIIK-1-31, OITK-1-V1,
OIIK-1-B1,
OIIK-4-31, OTTK-4-32,
OIIK-4-V1, OIIK-4-B1,
OIIK-4-B2

J12:J113
J2.1:J123
J13.3;34




5. ®OHJA OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpochl s CaMOCTOSITEIbHOI MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OLleHKOI)

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

IlepedyeHb BONPOCOB VI MPOMEKYTOUYHOM aTTecTALMM (3K3aMeH)
| cemectp

OCHOBHBIC MOHATHA XUMHH: aTOM, MOJIEKYJa, XHMHYECKUN 3JIEMEHT, IPOTOH, HEUTPOH, 31eKTpoH. M3oromsl, amutorponus (YK-1-31,
OIIK-1-31, OIIK-4-31, OIIK-4-32).
Crpoenue aToma: MoJieib atoma Pesepdopaa, mojens aroma o bopy, mocrynarst bopa (YK-1-31, OIIK-1-31, OIIK-4-31, OITK-4-32).
KBanToBo-MexaHH4ecKkas MOJeb cTpoeHHs aroMa: npuHIMN JIyn ne bpoiins, npuanun HeonpenenenHocTH [eit3endepra, ypaBHeHHE
Ipénuurepa, nousTue 3nekrponHoi opouramu (YK-1-31, OIIK-1-31, OITIK-4-31, OIIK-4-32).
KBaHTOBO-MeXaHHYECKasi MOJICNIb CTPOCHHUS aToMa: XapakTepucTrka kBaHtoBbix urcen (YK-1-31, OITK-1-31, OITK-4-31, OITK-4-32).
[TpuHIMITEL TOCTPOEHMS SIEKTPOHHOH KOH(UTYparuy aToMa: NMPHUHIOWI HauMeHblIeil sHepruu, npuHiwn [laymm, npasmio XyHna.
Crioco6bl H300paskeHus SNIeKTpoHHOTo ctpoenus atomoB (YK-1-31, OIK-1-31, OIIK-4-31, OIIK-4-32).
[epuonnueckuii 3akoH u nepuoaundeckas cucrema .M. MenneneeBa. Bunsl mepuonmunoctu snementoB (YK-1-31, OIIK-1-31,
OI1K-4-31, OIIK-4-32).
OCHOBHBIE XapaKTEPHCTUKU 3JIEMEHTOB: PaJNyC aTOMa, HOHHBIH pajiyc, S3HEPTusl HOHU3ALUH aTOMa, SHEPTHs CPOJCTBA K JIEKTPOHY,
anekrpootpuuarensrocts (YK-1-31, OIIK-1-31, OITK-4-31, OIIK-4-32).
XuMuuecKkas CBsI3b: KOBAJICHTHAsI, HOHHAs, MeTaJuTdecKasi U BogopoaHast cBsizb (YK-1-31, OITK-1-31, OITK-4-31, OITK-4-32).
Knaccudukauus Heopranndeckux semects (YK-1-31, OIIK-1-31, OIIK-4-31, OTIK-4-32).
Knaccuduxanuuns xumuueckux peakiumii (YK-1-31, OTIK-1-31, OITK-4-31, OITK-4-32).
MeTauisl U CriaBbl. XHMHYECKHE CBOWCTBA METAIIOB: B3aMMOJICHCTBHE METAILIOB C TIPOCTBHIMH U CJIOKHBIMH BemecTBamu (YK-1-31,
OIIK-1-31, OIIK-4-31, OIIK-4-32).
OO6Iye TUMBI peakiuil A TpelcTaBuTeNeil OCHOBHBIX KiaccoB Heopranmueckux Bemects (YK-1-31, OITK-1-31, OIIK-4-31,
OI1K-4-32).
AToOMHasi Macca, OTHOCUTEIIbHAS aTOMHas Macca, CBS3b MEX,1y aTOMHOM U MOJIIpHOU Maccoil. MonekyssipHast Mmacca. Moib. MosnspHas
macca (YK-1-31, OITK-1-31, OIIK-4-31, OTIK-4-32).
Yucino Asoranpo. Cesizb MEXIy KOJHYECTBOM BELIECTBA, Maccoil, o6beMom, u uucioM atomoB (YK-1-31, OIIK-1-31, OIIK-4-31,
OIIK-4-32).
Crexnomerpusi. OCHOBHBIE 3aKOHBI CTEXHOMETPHUH: 3aKOH COXPAHEHUS MACChI, 3aKOH IIOCTOSTHCTBA COCTaBa, NAIBTOHU/BI U OEPTOIIIHIBI
(YK-1-31, OIIK-1-31, OIIK-4-31, OIIK-4-32).
[NonsiTue sxBUBaneHTa. MOJSIpHAs Macca SKBUBAIEHTa, MOJSIPHBIH 00BEM SKBHUBAJICHTA. DKBUBAICHTHI CIOKHBIX BEIIECTB. 3aKOH 3K-
suBanenToB (YK-1-31, OTIK-1-31, OIIK-4-31, OIIK-4-32).
3aKoHBI Ta30BOT0 COCTOSIHUS: 3aKOH ABOTAJpO W CIICACTBHS W3 HETO, 3aKoH boii-Mapuotra, 3akon ['eii-JIroccaka, 00beTUHEHHBIH
ra3oBblif 3aK0H, ypaBHeHHe Menneneesa-Kiaitnepona (YK-1-31, OIIK-1-31, OIIK-4-31, OTIK-4-32).
Cucrema, Kak OOBEKT M3y4eHHS B TEPMOIWHAMUKE: BHIBI CHCTEM, IIapaMeTphl cOCcTOsHMS. HopmanbHble M CTaHIapTHBIE YCIOBUS
(YK-1-31, OIIK-1-31, OIIK-4-31, OITK-4-32).
OYHKIUA COCTOSIHUSL CHCTEM: BHYTPEHHSSI DHEPTHsl, SHTalbIHsA, 3HTpomus, sHeprus ['mb66ca (YK-1-31, OIIK-1-31, OIIK-4-31,
OI1K-4-32).
TeroBble 3GheKTh XUMHYECKUX peaknuil. 3akon ['ecca u cnencrsue u3 Hero. Tepmoxumudeckue ypasHenus (YK-1-31, OTIK-1-31,
OI1K-4-31, OIIK-4-32).
CaMOonpou3BONIBHEIE U HECAMOIIPOM3BOILHEIE IIPOLIECCH, TEPMOAMHAMIYECKHE KPUTEPHH CAMOIIPON3BOIFHOTO IIPOTEKAHMS Ipo1iecca B
H30JIUPOBAHHBIX CHCTEMaxX. DHTPONMUHHBIA M SHTANBNHUIHBIA (akTopsl xumudyeckux peakiumit (YK-1-31, OIIK-1-31, OIIK-4-31,
OIIK-4-32).
Dueprus ['nb6ca xumudeckoii peakiuu. Ousmueckuii cMbIc 3Heprin [ MO6ca (BpIBeCTH U3 ompenenieHus). Temmneparypa Hadana pe-
akuuu. Hanpasienue v npeziestsl CaMonpor3BOILHOTO TeueHns xumuueckux peakiuii (YK-1-31, OIIK-1-31, OIIK-4-31, OTIK-4-32).
Dueprus aktuBanun. [[oHATHE SHEPreTHUECKOTO Oapbepa U aKTUBHPOBaHHOTO KoMmIuiekca. Karamms (YK-1-31, OIIK-1-31, OITK-4-31,
OIIK-4-32).
[MoHsITHE CKOPOCTH XUMHYECKOH peakiiin. DakTophl, BIUSIOIINE Ha CKOPOCTh xumuueckoit peakiun (YK-1-31, OITK-1-31, OITK-4-31,
OIIK-4-32).
CkopocTb roMoreHHoi u rereporeHnoi peakimu (YK-1-31, OIIK-1-31, OIIK-4-31, OIIK-4-32).
3aKkoH JEeHCTBYIOIUX Macc (BbIBOJ (opMyisl). [IopsIok U MOJIEKYJISIPHOCTh peaknuH. 3aKOH JAEHCTBYIOIIMX MAacc JUIsi TOMOTEHHBIX U
rereporennbix cuctem (YK-1-31, OIK-1-31, OIIK-4-31, OIIK-4-32).
KoHcraHTa CKOpOCTH XUMHYECKO# peakuun. KoHcTaHTa CKOpOCTH [yt roModasHbix U rerepodasspix peakuuii (YK-1-31, OIK-1-31,
OIIK-4-31, OTIK-4-32).
Ipasusio Baut-T'odda. Temmeparyphsiit kosdduiment ckopoctu xumudeckoit peakimu (YK-1-31, OTIK-1-31, OITK-4-31, OITK-4-32).
HeobpaTtumble u obpaTnmble peakin. XuMUdeckoe paBHoBecue. Koncranra pasHoBecust xumuaeckoit peakuuu (YK-1-31, OITK-1-31,
OIIK-4-31, OTIK-4-32).
Cwmenienne paBHoBecus (npuniun Jle-Ilarense). [TosicHuTe HA KOHKPETHOM MpUMepe Ul TOMO(a3HbIX Ia30BbIX PeaKIHil U reTepo-
¢azubix (YK-1-31, OTIK-1-31, OIIK-4-31, OIIK-4-32).
Bona kak pactBopuTesib, BogopoaHas cBsi3b. MexaHu3M 00pa3oBaHus KUIKHX pacTBopoB. CombBataimst u ruapatamms (YK-1-31,
OIIK-1-31, OIIK-4-31, OTIK-4-32).
Knaccudukanus pactBopoB. PactBopumocts, koaduiment abecopbunn (YK-1-31, OIIK-1-31, OIIK-4-31, OITK-4-32).
Cnoco0bl BeipaxkeHust cocraBa pactBopos (YK-1-31, OIIK-1-31, OITK-4-31, OTIK-4-32).
@DaKTopBl, BIMAIOLINE Ha PaCTBOPUMOCTh. OCOOEHHOCTH PacTBOPEHHMS TBEPIBIX BELICCTB B JKMAKOCTH, razoB B xuakoctu (YK-1-31,
OIIK-1-31, OTIK-4-31, OTIK-4-32).
3amep3anue W KureHue pactBopoB. Il 3akoH Payins, kpuockomuueckas U 30ysumockonuueckas nocrosaubie (YK-1-31, OTIK-1-31,
OIIK-4-31, OTIK-4-32).
Teopust 37eKTpOIUTHYECKON auccounanuu. Crenenp auccoranuu. Koncranra auccoumanun (YK-1-31, OINK-1-31, OIIK-4-31,
OIIK-4-32).
CunbHble 1 c1abble 3aeKTposuThl, Heanekrpoautsl (YK-1-31, OTIK-1-31, OITK-4-31, OITK-4-32).
Huccouuarus Boabl. Bomopoausriit nokasarens. Kucnoraocts cpenst (YK-1-31, OTIK-1-31, OTIK-4-31, OIIK-4-32).
T'unponus coneit. Bunpl runponusa. IosicHuts Ha koHkpetHOM pumepe (YK-1-31, OTIK-1-31, OIIK-4-31, OITK-4-32).
Koncranra ruaposmsa. Crenenp ruaponuza. @axtopsl, Biusiomme Ha creneHp rugponmza (YK-1-31, OIIK-1-31, OIIK-4-31,
OIIK-4-32).
OKHCIHUTETLHO-BOCCTAHOBUTEIIbHBIC peakinu. OkuciaeHne u BoccraHoineHune. Okucnuresnan U Boccranopurenu (YK-1-31, OTIK-1-31,
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OIIK-4-31, OIIK-4-32).
CreneHp OKHCIICHHS, IPaBUIIa JUTs onpeaeeHus crenenu okucienus (YK-1-31, OIK-1-31, OIIK-4-31, OIIK-4-32).
Knaccuukanust OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIX peakiuii (npuseaunte npumepsl) (YK-1-31, OIIK-1-31, OIIK-4-31, OIIK-4-32).

Tumnossle 3axa4u

1. Kakoe 3HaueHHe HMEET: a) OpOUTANBFHOE KBAHTOBOE YMCIIO JUISl SHEPTeTHUECKUX ITOAypPOBHEH, eMKOCTh KOTOPHIX paBHa 10 u 14; 6)
TJIABHOE KBAaHTOBOE YHCIIO JUIS SHEPTETHYCCKUX YPOBHEH, eMKOCTh KOTOpHIX paBHa 32, 50, 72?7 (YK-1-31, YK-1-V1, YVK-1-V2,
VK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, TIK-4-32)

2. Paccuuraiite maccy (r) omnoi monekynsl okcupa azora(V). (VK-1-31, VK-1-V1, VK-1-V2, VK-1-B1, OIIK-1-31, OIIK-1-V1,
OIIK-1-B1, OIIK-4-31, TIK-4-32)

3. Beruucoure 06beM Bomopoaa (H.y.), KOTOPBIN BBIICIUTCS MPU B3aUMOJICHCTBHU aTIOMHHHS Maccod 2,7 T ¢ pacTBOPOM, coJepiKa-
M KOH maccoit 20 r. (YK-1-31, YK-1-V1, VK-1-¥2, YK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, IIK-4-32)

4.  Boraucaure maccy 1 M3 N2 mipu 10 °C u masnenun 102,9 xI1a (772 mm pr. c1.). (YK-1-31, YK-1-V1, VK-1-¥2, YK-1-B1, OIIK-1-31,
OIIK-1-V1, OIIK-1-B1, OIIK-4-31, TIK-4-32)

5. Ompenemuts 005EM KHCIOPOIa, KOTOPHIH HE0OX0 MM It 00pa3oBaHus 88 I OKCHIa MeTallla, €CIIM SKBHUBAICHTHAsI Macca MeTaia
18.6 r/monsb. (YK-1-31, VK-1-V1, VK-1-¥2, VK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OITK-4-31, ITK-4-32)

6. Ilpu cxuranmum rpadura odpasoBajics IUOKCHU] yriepoaa Maccoit 8,86 r u Beiemmiaocs 79,2 kJx Temia. Beraucnure sHTaNBIHIO
obpazoBaHus aumokcuga yriaepopa. (YK-1-31, VK-1-V1, VK-1-V¥2, VK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31,
I1K-4-32)

7.  Beruaucaure TerioBoit 3GGeKT peakiuy ropeHuss METHIOBOTO CIIMPTA, KOTOpas BHIPAXKACTCA TEPMOXUMHYECCKUM ypaBHCHUEM:

CH30Hgx + 3/202r) = COx(r) + 2H20x).
(YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, ITK-4-32)

8. UeM MOXXHO OOBSCHUTB, YTO IIPH CTAHJAPTHBIX YCIOBHAX HEBO3MOYKHA SK30TEPMHIECKAsK PEaKIys:

Hay + CO2r) = COry + H200x; AH? = 2,85 kJIk?
(YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, [TK-4-32)

9. Kak u3MeHHTCsI CKOPOCTh IpsiMoii peakuun B paBHOBecHOH cucteme: 2NO(r) + O2) 5 2NOsz) mpu yBenuueruu o6bpéma B 4 paza?
(YK-1-31, YK-1-V1, VK-1-¥2, YK-1-B1, OIIK-1-31, OIIK-1-¥1, OIIK-1-B1, OIIK-4-31, [1K-4-32)

10. TIpu nosbiuenun Temneparypbl Ha 10°C ckopocTh peakuun yBenuumiach B 2 pasa. Bo CKONBKO pa3 yBEIMUUTCS CKOPOCTH STOM
pEaKIMy pH MOBBILEHUH Temneparypsl Ha 50°C? (YK-1-31, YK-1-V1, VK-1-Y2, VK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1,
OIIK-4-31, [1K-4-32)

11. OmnpesenuTh HOPMATBHOCTH 50%-HOTO BOAHOTO pacTBOpa THAPOKCHAA Ie3ust ToTHocTeio 1,7 r/em®. (VK-1-31, YK-1-V1,
VK-1-¥2, YK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OITK-4-31, ITK-4-32)

12. Kakoit 06beM 12%-HOro pacTBOpa M'MIPOKCH/a HATpHs (IIIOTHOCTE paBHa 1,1 r/cM®) MokHO TONMyduTh M3 211 45%-HOTo pacTBopa
rUApoKcuaa HaTpus (WIoTHOCTH pasHa 1,41/cM%)? (YK-1-31, YK-1-V1, VK-1-V2, VK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-Bl,
OIIK-4-31, [1K-4-32)

13. BslumcnuTe TeMIeparypy KpUCTaIM3aliy BoAHOro pactBopa stuioBoro cnupra (C2HsOH) ¢ maccoBoi poneii 2 %. Kprockonu-
yeckas KoHcranTa Bojsl 1.86. (YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V 1, OIIK-1-B1, OTIK-4-31, T1K-4-32)

14. Paccunrars pH 0.1H. pactBopa xiopHoBatuctoii kucnotel HCIO, eciut crenens quccormanun eé B 3toM pacteope 10%. (YK-1-31,
VK-1-V1, YK-1-V¥2, VK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, I1K-4-32)

15. PaccraBbTe KOI(G(HIMEHTEH B OKHCIUTEIHFHO-BOCCTAHOBHTEIBHOW pEAaKIMH METOJOM JJIEKTPOHHOro OamaHca. YKaxuTe
OKHCIIUTEJIb U BOCCTAHOBUTEINb. Kakoe BEIecTBO OKUCIISETCs], KAKOE BOCCTAaHABINBACTCS?

Mn(NOs)2 + PbO2 + HNO3 — HMnO4 + Pb(NOs)2 + H20

(YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, ITK-4-32)

IT cemectp
[MpuHIMn paboThl raJbBaHUYECKOTo 3IeMeHTa. [Iporecchl, MpoTeKaloIue Ha 3JIeKTPOoIax, ABOWHOM anekTpudeckuid cinoid. Hanpasie-
HHH camonpon3BosbHOro nporekanus OBP (YK-1-31, OIIK-1-31, OITK-4-31, OITK-4-32).
DIEKTPOJBUKYILAs CUJIA TAlIbBAHUYECKOTO djeMeHTa (BBIBOA (opMyisl), mocrosHHas Papamest (YK-1-31, OIIK-1-31, OIIK-4-31,
OIIK-4-32).
CraHgapTHbIE 3IeKTPOAHBIE TTOTeHNHAabl. DaKTOPHI, OKa3bIBAIOIINE BIMSIHIE HA BEIMYHHY 3JIEKTPOJHOTO MOTeHIMana. 3akoH Hapacra
(YK-1-31, OIIK-1-31, OIIK-4-31, OIIK-4-32).
Onexrponu3. Karoxueie u anogubie npoueccs mpu snekrponmse (YK-1-31, OITK-1-31, OTTK-4-31, OITK-4-32).
KonudecTBeHHast CTOpoHa mporeccoB dtekrponusa: 3akoH Papanes (YK-1-31, OIK-1-31, OITK-4-31, OITK-4-32).
Kopposusi. Knaccudukarus kopposun no mexanusmy nporekanus (YK-1-31, OIK-1-31, OIK-4-31, OITK-4-32).
DjiekTpoXuMHYecKas Kopposus. Kopposust ¢ KuciopoaHod W Bomopoanod aenossipusanmed (VK-1-31, OIIK-1-31, OIIK-4-31,
OIIK-4-32).
VCiaoBYs, IPH KOTOPBIX BO3MOKHA KOPPO3Ws C KUCIOPOIHOM M BoaopoaHoi nenosspusanuein (YK-1-31, OIIK-1-31, OITK-4-31,
OIIK-4-32).
KuHeTHKa 3IeKTPOXUMHYECKOIT KOPPO3HHU: KOppo3ust npH KoHTakTe n1ByX MetaiioB (YK-1-31, OIIK-1-31, OTIK-4-31, OTTK-4-32).
KuHeTHKa 3IeKTPOXHMHYECKOH KOPpPO3HM: KOppO3Ms jKejeza Npu HepaBHoMepHoi aspaummn (YK-1-31, OIIK-1-31, OIIK-4-31,
OIIK-4-32).
Crioco0b1 3amuTsl MeTawios ot kopposun (YK-1-31, OITK-1-31, OITK-4-31, OITK-4-32).
Kunaccudukanus neoprannueckux Berects (YK-1-31, OIIK-1-31, OIK-4-31, OIIK-4-32).
Meramibl. Xapakrepuctuka. Knaccudukanust. Crassr (YK-1-31, OIIK-1-31, OTIK-4-31, OIIK-4-32).
XuMHYECKHe CBOMCTBa MeTaIlTOB. B3anmoneiictBue ¢ mpocteiMu BeniectBamu (YK-1-31, OITK-1-31, OIIK-4-31, OIK-4-32).
O6mue ciocods! nmosydenus meramios (YK-1-31, OTIK-1-31, OITK-4-31, OITK-4-32).
[lenoynsle MeTayutbl, 0Ommas XxapakrepucTuka. OCOOCHHOCTH XHMHYECKHX CBOWCTB Ieiounsix merauioB (YK-1-31, OIIK-1-31,
OIIK-4-31, OTIK-4-32).
Harpuii u kanuit. MuHepaiibl, ojty4deHue, npuMeHeHue. [ HapoKCeu/Ibl HaTpHs U Kanus, nonydenue, npumeHenne (YK-1-31, OTIK-1-31,
OIIK-4-31, OTIK-4-32).
[lenouHo3eMeNbHBIE METAILIBI, 00MIas xapakrepuctuka (YK-1-31, OIIK-1-31, OITK-4-31, OITK-4-32).
Maruuii. OcOGEHHOCTH XMMHYECKHX CBOWCTB, MHHEpabl, Moiy4yeHue, npuMerenue. Comu maraus (YK-1-31, OTIK-1-31, OIIK-4-31,
OIIK-4-32).
Kasypiii. OcOOCHHOCTH XHMHYECKHX CBOMCTB, MHHEpasbl, IojydeHue, npumeHeHue. Oxcup u rugpokcun kaneims (VK-1-31,
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OIIK-1-31, OIIK-4-31, OIIK-4-32).

JXKécrrocts Boabl u MeTopl ¢€ yerpanenus (YK-1-31, OIK-1-31, OITK-4-31, OITK-4-32).

IMepexonnble aeMenThl, obuue cBoiicrsa (YK-1-31, OTIK-1-31, OIK-4-31, OIIK-4-32).

Moarpymma turana. OcOGEHHOCTH CTPOCHHS, XUMIYecKue ocobenHocTH, npuMenenne (YK-1-31, OIIK-1-31, OIIK-4-31, OIIK-4-32).
Moarpynma Banagusi. OCOOEHHOCTH CTPOEHHMS, XUMu4eckre ocobennoctu, npumenenne (YK-1-31, OTIK-1-31, OITK-4-31, OITK-4-32).
IMoarpynma xpoma. OcoGEHHOCTH CTPOCHUsI, XUMUUYecKue ocobeHnoctH, npumenenne (YK-1-31, OIIK-1-31, OITIK-4-31, OIIK-4-32).
IMoxarpynma mapranna. OcOOEHHOCTH CTpOCHHMs, XUMHYeckue ocobeHHoctH, mpumenenue (YK-1-31, OIIK-1-31, OIIK-4-31,
OIIK-4-32).

TMoarpymmsl kenes3a, kobanbTa, HUKENA. OCOOCHHOCTH CTPOCHHs, XHMHYecKue ocobeHHoctH, npumenenue (YK-1-31, OIIK-1-31,
OI1K-4-31, OIIK-4-32).

IMoarpymma meau. OcOGEHHOCTH CTPOEHHUS, XUMHYECKUe ocobenHocTH, npumeHenne (YK-1-31, OTIK-1-31, OITK-4-31, OIIK-4-32).
TMoarpymma ruHKa. OCOGEHHOCTH CTPOCHHS, XUMHYecKue ocoberHocTH, mpuMenenue (YK-1-31, OIIK-1-31, OIIK-4-31, OTIK-4-32).
Tanorewnsl, oomast xapakrepucruka (YK-1-31, OIIK-1-31, OITK-4-31, OITK-4-32).

Tanorensl, coneprkanue B mpupoe, noiydenue (YK-1-31, OIIK-1-31, OIIK-4-31, OTIK-4-32).

Taorensr, xumuveckue coiicta (YK-1-31, OITK-1-31, OITK-4-31, OITK-4-32).

CoeniHEHHs TaJIOTEHOB C BOJOPOIOM, ToJTy4eHue, xumuueckue coiictea (YK-1-31, OIK-1-31, OIIK-4-31, OIIK-4-32).

CoeIMHEH S TAIOTEHOB ¢ KUCIOPOIOM, MoJlyueHne, xumuueckue cBoiictsa (YK-1-31, OIIK-1-31, OIIK-4-31, OITK-4-32).
TanorencoaepsKaIine OKCOKUCIOTHI, xumuueckue ocooernoctu (YK-1-31, OIK-1-31, OIK-4-31, OIIK-4-32).

IMoarpymma azora. OCOGEHHOCTH CTPOCHHUS, XUMHUECKHe ocobeHHocTH, npumerenne (YK-1-31, OTIK-1-31, OIK-4-31, OIIK-4-32).
BuHapHBIC COCIMHEHHUS BIIEMEHTOB VA TpYIIIbI ¢ BOJOPOJOM, MONyUeHHe, Xumuueckue coiicta (YK-1-31, OIIK-1-31, OTIK-4-31,
OI1K-4-32).

Oxcuppl a5ieMeHToB VA rpyInesl, noitydeHue, xumuueckue coiictea (YK-1-31, OIK-1-31, OIIK-4-31, OIIK-4-32).

T'unpokcuasl 3eMeHTOB VA TpyIHmbl, HOJMyYeHHE, XUMH4Yeckue cBoiictBa. AsorHas kucmora (YK-1-31, OIIK-1-31, OIIK-4-31,
OIIK-4-32).

XasbKoreHsl, 0011as XapaKTepHUCTHKa, CoJiepkaHue B mpupoe, noiyderue (YK-1-31, OIIK-1-31, OITK-4-31, OTIK-4-32).
Xanbkorensl, xumuueckue coiictsa (YK-1-31, OIIK-1-31, OIIK-4-31, OITK-4-32).

CoelMHEeHHs XaIbKOT€HOB C BOJOPOIOM, MOJIyueHHe, XuMuueckue ceoiictsa (YK-1-31, OIIK-1-31, OTIK-4-31, OTIK-4-32).

OKCHIBI XaIBKOTCHOB, T0ydeHre, XuMudeckue coiictea (YK-1-31, OIIK-1-31, OTIK-4-31, OTIK-4-32).

TUapOKCH/IBI XaTBKOT€HOB, MONTyYeHne, XuMuueckue coiictBa. Ceprast kucnora (YK-1-31, OIIK-1-31, OIIK-4-31, OITK-4-32).

Tunosle 3aga4un

1. CocraBbpTe cCXeMy TrajJlbBaHHYECKOTO 3JIEMEHTa, B KOTOPOM JINTHI BHICTymHaeT B kadectBe karona (YK-1-31, YK-1-V1, VK-1-V2,
VK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, TIK-4-32)

2. Kakas Macca BelecTBa BBIJCIUTCS HA KaTOAE IPH PA3JIOKEHUH XJIOPHIA MEIH, €CIIH JJIEKTPOJIN3 NPOBOAUTH Ha HHEPTHBIX 3JICK-
Tpomax B TeueHMH | 4 mpu cuie toka 2 A? (YK-1-31, VK-1-V1, YVK-1-V2, VK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-Bl,
OIIK-4-31, [1K-4-32)

3. Omnpenenure SKBHBAICHTHYIO KOHIIEHTpaluio noHoB xene3a |1 B 200 mi pacTBopa ero 6pomua, eciii 10 HOJHOTO BBIACICHUS Me-
Taina TpebyeTcs MPOBOMUTH 3JekTposm3 B TedeHun 10 4 mpu cmie toka 0,5 A? (YK-1-31, VK-1-V1, VK-1-¥2, YK-1-B1,
OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, I1K-4-32)

4. Paccuwnraiite DJIC raqpBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 ATFOMHHUAEBOTO 3JIEKTPOoaa, morpyxenHoro B 0,1M pacTBop coyu
AICI3 u mezHOTO 351€KTpOAa, MOrpy*)keHHoro B 0,001M pacrteop comu CuClz (VK-1-31, YK-1-Y1, VK-1-V2, VK-1-B1, OIIK-1-31,
OIIK-1-Y1, OIIK-1-B1, OIIK-4-31, TIK-4-32)

5. Omnpenenure HanpapieHHe OKUCIUTEIbHO-BoccTaHoBUTENbHOM peakuun: HNOs + Ca <> NHsNOs + Ca(NOs)2 + H20 (YK-1-31,
VK-1-V1, YK-1-¥2, VK-1-B1, OIIK-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31, IIK-4-32)

6. Kaxyio Maccy kapOoHaTa Hatpus Hajno npu6asuth k 800 AM° BOABI, YTOOBI YCTPAHHTh JKECTKOCTH, PABHYIO 6 MIKB/IM3?
(YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, [1K-4-32)

7. Ompenenute Maccy Memu, oOpasyroieiics mpu B3aumoaeicteuu okcuaa meau (1) maccoit 24 t ¢ yraepogom. (YK-1-31,
VK-1-V1, YK-1-¥2, VK-1-B1, OIIK-1-31, OIIK-1-VY1, OIIK-1-B1, OIIK-4-31, I1K-4-32)

8. K pacrBopy nurpara Bucmyta (l11) o6semom 100 ma (CuBi(NO3)s = 0,1 mons/n) mpumanu 75 Mit pacTBopa IIENOYH, YTO
BBI3BAJIO TIOJIHOE OCakaeHHe BHcMyTa. Ompenenute KoHieHtpaiuio menoun. (YK-1-31, YK-1-V1, VK-1-V2, VK-1-B1,
OIIK-1-31, OTIK-1-Y1, OIIK-1-B1, OIIK-4-31, IIK-4-32)

9. TIlpu pacTBOpEeHHH IEPOKCHAA JIUTHS B TOpsiuei BoJe o0pa3yeTcst THIPOKCHA JIMTHS U BBIAEIACTCS HEKOTOpPhIH ra3. Hamu-

IIUTE YpAaBHEHHE TOH PEaK[MH U ONPEJENUTe MAaCCOBYIO JOJI0 (®, %) TUIPOKCHAA JIUTHS B PACTBOPE, MOIYYEHHOM pac-
TBOPEHHEM THIPOKCHIA JUTUS Maccoil 4,6 T B Boxe maccoit 125 r. (YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31,
OIIK-1-V1, OIIK-1-B1, OIIK-4-31, TIK-4-32)

10. Hanuumure ypaBHEHHUs peakiMil CIIeIyIOMNX IPEBPAILCHHUIH:

Ca — CaClz — Ca(OH)2 — CaCOs — CO2 — NaHCOs
(YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OTIK-4-31, T1K-4-32)

11. K pactBopy dochoproii kucmote (o = 10 %; p = 1,05 r/cm®) o6emom 100 am®, mpubasmmn okcun pocdopa(V) maccoit 30 T.
Omnpenennte KoHIEHTpanuio GpocopHoi KHCHoTH (, %) B momxydeHHoM pactBope. (YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1,
OIIK-1-31, OTIK-1-Y1, OIIK-1-B1, OIIK-4-31, ITK-4-32)

12. Tpuokcun cepsl 06bemoM 11,2 am3 (H.y.) BHOCAT B By, 106aBisioT u36bTok Ba(OH)2 n monywarot ocanok. Onpezenure maccy (T)
ocanka. (YK-1-31, VK-1-V1, YK-1-¥2, VK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, [1K-4-32)

13. Hanuumure ypaBHEHHUs peakiMil CIIETyIOMNX PEBPAILCHHUIH:

HUTPUT HATPHUSI — a30THCTAsi KUCJIOTa — a30THAs KUCJIOTa — HUTpAT aMMOHMs — okcun azota(lV) — azor
(YK-1-31, YK-1-V1, VK-1-¥2, YK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, [1K-4-32)

14. CocraBbTe ABa ypaBHEHHs PEakiMii, KOTOPBIE XapaKTePHU3yIT XUMUUECKHE CBOWCTBaA cynbdaTa sxene3a(Il), ecnu B HaIMYUK HMe-
I0TCs: pacTBop cynbdata xenesa(ll), BoaHbIE pacTBOPHI THAPOKCHAA HATPHS, HUTpaTa HaTpHsi, OPOMH/Ia MarHHsl, XJIOPHAA LIHHKA 1
6pomun G6apust. (VK-1-31, YK-1-V1, VK-1-V2, VK-1-B1, OIIK-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31, ITK-4-32)

15. Oxcun menu (IT) HarpeBanu B TOKE yrapHOro rasa. [1omy4eHHOe pocToe BEIeCTBO COKINN B aTMocdepe xiopa. IIpoayKT peakuun
pactBopwii B Boje. K mosyueHHOMY pacTBOpy H00aBHiIM pacTBOp HUTpaTa cepebpa 1 Habmronanu odpazoBanue ocanka. Hanmimure
ypaBHeHust Tpéx onmcaHubix peakmuid. (YK-1-31, VK-1-V1, VK-1-V2, VK-1-B1, OIIK-1-31, OIIK-1-V1, OTIK-1-B1, OIIK-4-31,
[1K-4-32)

5.2. [lepedyennb paboT, BHINOJIHIEMbIX M0 JHCIHILIHHE




B 1 u 2 cemecTpe npenycMOTpEHBI:
- JlaGopartopHsle pabOTHI;

- Tectsr;

- Konrpossasie padotsr (KP)

JlaGopaTopHbie padoThI

B otuer no 1abopatopHoii paboTe TOIKHEI OBITh BKIIOYEHBI CIICTYIOMNE ITYHKTHI:

Llenv pabomul HOKHA OTpaKaTh TeMy JIaOOpaTOpHOH paboTHI, a Tak)ke KOHKPETHBIC 3aJa4uH, IIOCTaBJICHHEIC Ha IEPHO/T BBIIOIHE-
Husl paboThl. [lo 00beMy 11eab paboThl B 3aBHCUMOCTH OT CJIO0KHOCTH M MHOT033JJa4HOCTH PA0OTHI COCTABISET OT HECKONBKUX CTPOK a0 0,5
CTpPaHUIIBL

Kpamxue meopemuueckue ceedenus. B 3Tom pazzene uznaraercs KpaTkoe TEOPETUIECKOE OMHCAHUE H3Y4aeMoro B paboTe sBie-
HUs WM TIpOIiecca, MPUBOAATCS Takke HEOOXOIUMbIe pacueTHble (opMyibl. MaTepuan pasjena He JOKEH KOMUPOBaTh COAEpKaHUEe Me-
TOJMYECKOTO NMOCOOUS MM yueOHHKA 0 JaHHOH TeMe, a OrpaHHYMBACTCS N3I0KEHHEM OCHOBHBIX TIOHATHI U 3aKOHOB, PACUETHBIX (hOPMYII,
Tabmmi, TpeOyIomuXcs ATl JaybHeinel 00pabOTKH MOyYEeHHBIX 3KCIEepPUMEHTANBHBIX pe3yinbTaToB. OObeM JHTepaTypHOro 0030pa He
JIOJDKEH MPEeBBIIATh 1/3 yacT BCEro oTyeTa.

Onucanue 3KC}’Z€pM.'l/l€Hma]th0L? YCMAaHOBKU U MemO()uKu JKcnepumerma. B JaHHOM pasJciie MpUuBOAUTCA CXEMa SKCIICPUMEH-
TAJILHOM YCTAaHOBKH C OIIMCAHUEM €€ PadOTHI U ITOPOOHO H3JIAraeTCsi METO/IMKA IIPOBEICHUSI SKCIIEPUMEHTA, IIPOLECC ITOYIEHHUS TaHHBIX U
cnoco0 ux 00paboTKH.

Dxcnepumenmansvhsie pesyibmamaul. B 3ToM pasfene NpUBOIATCS HEMOCPEICTBEHHO Pe3yIbTaThl, MOTy4YEeHHbIE B XO/€ IPOBEICHHS
na0opaTopHBIX PadoT.

Ananus pesyromamos pabomul. Pasznen otdera J0DKEH COAEPKATh MOIPOOHBIN aHAIN3 MOMY4YEeHHBIX pe3ynbTaToB. ClaeayeT cpas-
HUTH ITOJyYCHHBIE PE3yJbTaThl C W3BECTHHIMHU JHTEPATYPHBIMH JAQHHBIMH, OOCYANTH MX COOTBETCTBHE CYIIECTBYIOIINM TEOPETHUECKUM
MozemsiM. Ecii o6HapykeHO HECOOTBETCTBHE MOJIyIEHHBIX Pe3yIbTaTOB M TEOPETHYECKUX PAcUeTOB WIIH JINTEPATypPHBIX JaHHBIX, HEOOXO-
JIMIMO 00CYTUTh BO3MOYKHBIE TPUYUHBI ATUX HECOOTBETCTBHH.

Bei6oowi. B BEIBOJIaX KPaTKO M3JIaraloTcsl pe3ysibTaThl PaOOTHI: ITOIyYSHHBIE SKCIICPUMEHTAIBHO WITH TEOPETHUECKN 3HAUCHHSI.

1-1 cemecmp

JL.P. 1.1 «Onpenenenue MoJsIpHO# Macchl yriekucioro raza» (YK-1-31, YK-1-V1, YK-1-¥2, YK-1-B1, OIIK-1-31, OIIK-1-Y1, OIIK-1-B1,
OIIK-4-31, OTIK-4-32, OTIK-4-Y1, OTIK-4-B1, OIIK-4-B2)

JL.P. 1.2 «OnpeneneHre 3KBUBAJICHTHON U aTOMHOM Macchl metammiay (YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V1,
OIIK-1-B1, OIIK-4-31, OIIK-4-32, OIIK-4-Y1, OIIK-4-B1, OIIK-4-B2)

JL.P. 1.3 «TemnoBoii adpdext peaknuu Heitrpanuzanun» (YK-1-31, VK-1-Y1, VK-1-V2, VK-1-B1, OIIK-1-31, OIIK-1-Y1, OIIK-1-B1,
OIIK-4-31, OIIK-4-32, OIIK-4-Y1, OIIK-4-B1, OIIK-4-B2)

JL.P. 1.4 «Ckopocts xuMu4eckoii peakiun u paaosecue» (YK-1-31, YK-1-V1, YK-1-¥2, YK-1-B1, OIIK-1-31, OIIK-1-¥1, OIIK-1-B1,
OIIK-4-31, OTIK-4-32, OTIK-4-Y1, OTIK-4-B1, OIIK-4-B2)

JLP. 1.5 «lIpuroToBieHue pacTBOPOB U onpeaeneHne ux konnenTpammm» (YK-1-31, YK-1-V1, YK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V1,
OIIK-1-B1, OIIK-4-31, OIIK-4-32, OIIK-4-V 1, OIIK-4-B1, OIIK-4-B2)

JL.P. 1.6 «OxucnurensHo-BoccTaHOBHUTENBHBIE peakium» (YK-1-31, VK-1-V1, YK-1-¥2, VK-1-B1, OIIK-1-31, OIlK-1-¥1, OIIK-1-B1,
OIIK-4-31, OIIK-4-32, OIIK-4-Y1, OIIK-4-B1, OIIK-4-B2)

2-1i cemecmp

JLP. 2.1 «"anpBanndeckue anmemeHTh (YK-1-31, YK-1-V1, YK-1-¥Y2, VK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, OIIK-4-32,
OIIK-4-V1, OIIK-4-B1, OIIK-4-B2)

JLP. 2.2 «Dnexrpoxummueckue npouecchl» (YK-1-31, YK-1-V1, YK-1-V¥2, VK-1-B1, OIIK-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31,
OIIK-4-32, OTIK-4-Y 1, OIIK-4-B1, OIIK-4-B2)

JLP. 2.3 «Koppo3usi MeTaJUIOB ¥ MeTOIbI 3amuThl oT Heey (YK-1-31, VK-1-V1, YK-1-V2, VK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1,
OIIK-4-31, OIIK-4-32, OIIK-4-Y1, OIIK-4-B1, OIIK-4-B2)

JL.P. 2.4 «Xumunueckue cBoiicTBa S-MetaimoB» (YK-1-31, YK-1-V1, VK-1-¥2, YK-1-B1, OIIK-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31,
OIIK-4-32, OIIK-4-Y 1, OIIK-4-B1, OIIK-4-B2)

JLP. 2.5 «Onpenenenue xéctkocTr Boabl 1 e€ yerpanenue» (YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1,
OIIK-4-31, OIIK-4-32, OIIK-4-V1, OIIK-4-B1, OIIK-4-B2)

JL.P. 2.6 «Onpenenenne MetaiwioB B ux coeauHeHmsax» (YK-1-31, YK-1-V1, YK-1-¥2, YK-1-B1, OIIK-1-31, OIIK-1-¥1, OIIK-1-B1,
OIIK-4-31, OIIK-4-32, OIIK-4-V1, OIIK-4-B1, OIIK-4-B2)

JLP. 2.7 «XuMudeckue cBOWCTBA METAIOB ceMeiicTBa xeme3a» (YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V1,
OIIK-1-B1, OIIK-4-31, OIIK-4-32, OIIK-4-Y1, OIIK-4-B1, OIIK-4-B2)

JI.P. 2.8 «Xumunueckue cBoiicTa ramorenony (YK-1-31, YK-1-V1, YK-1-Y2, VK-1-B1, OIIK-1-31, OIIK-1-VY1, OIIK-1-B1, OIIK-4-31,
OIIK-4-32, OIIK-4-Y 1, OIIK-4-B1, OIIK-4-B2)

TecTbl
Kaxnp1ii TecT sBIseTcst CpeICTBOM IS 3aKPETICHHs] TEOPETHIECKOT0 MaTepraia COOTBETCTBYIOIIEH TeMBI JISKIUH. TeCT CORepKUT
10 BompocoB, BpeMsI MPOXOXKAECHHS HE OTPaHUIEHO, TOITyCKaeTCsl 2 OMBITKA. THITHYHEIE BOTIPOCHI TECTOB IIPUBEEHH! B 11.5. 1
1-1 cemecmp
Tecr 1.1 «Ctpoenue aroma» (YK-1-31, OIK-1-31, OIIK-4-31, OIIK-4-32)
Tecr 1.2 «O6uue cBoiictsa Bemects» (YK-1-31, OIIK-1-31, OTIK-4-31, OTIK-4-32)
Tect 1.3 «OcHoBHBIE TIOHSATHS ¥ 3aKoHBI XuMun» (YK-1-31, OTIK-1-31, OTIK-4-31, OTIK-4-32)
Tecr 1.4 «DHepreruka xumuueckux mporeccosy (YK-1-31, OIK-1-31, OIIK-4-31, OITK-4-32)
Tecr 1.5 «Xumnueckas kuHeTHKa U paBHoBecue» (YK-1-31, OITK-1-31, OITK-4-31, OIIK-4-32)
Tecr 1.6 «Teopus pactBopoB. PactBopsl HeanekTposutosy (YK-1-31, OIIK-1-31, OITK-4-31, OIIK-4-32)
Tecr 1.7 «Teopus pactBopoB. PactBops! anekrponurosy (YK-1-31, OIIK-1-31, OIIK-4-31, OITK-4-32)
Tecr 1.8 «OxucnutensHO-BoccTaHoBUTENbHBIE Mponecchl» (YK-1-31, OIIK-1-31, OITK-4-31, OITK-4-32)

2-1i cemecmp
Tecr 2.1 «Onekrpoxumust» (YK-1-31, OIK-1-31, OIIK-4-31, OIIK-4-32)
Tecr 2.2 «Koppo3sust u 3amnmra metaiuio» (YK-1-31, OIIK-1-31, OIIK-4-31, OIIK-4-32)
Tecr 2.3 «Xumust anementoB. O6ume 3akonomeproctiy (YK-1-31, OITK-1-31, OITK-4-31, OITK-4-32)




Tecr 2.4 «Xumus snementos. [lenounsie metamisy (YK-1-31, OITK-1-31, OITK-4-31, OIIK-4-32)

Tecr 2.5 «Xumus snementos. Lllenounosemensubie metamiby (YK-1-31, OITK-1-31, OITK-4-31, OITK-4-32)
Tecr 2.6 «Xumust anementos. [Tepexoanbie Metamib» (YK-1-31, OTIK-1-31, OIIK-4-31, OTIK-4-32)

Tecr 2.7 «Xumus 3nemenToB. Xanbkorens» (YK-1-31, OIIK-1-31, OTIK-4-31, OIIK-4-32)

Tecr 2.8 «Xumus snementoB. [anorens» (YK-1-31, OITK-1-31, OITK-4-31, OITK-4-32)

KonTpoabubie padorsl (KP)

KonTtposbHas pabota coepkuT 5 pacuETHBIX 3a7ad, BHIOIHICTCS BO BPEeMs MMPOBEICHUS MPAKTUICCKOTO 3aHITUS. THIIOBBIC 3a-
Jla4i KOHTPOJIBHBIX paboT mpuBeneHsl B 11.5.1

IIpu opopmienun paboTsl HEOOXOAUMO 3aMTUCATh HOMED 3aa4YH U €€ ITOJHOE YCIOBHE, U TOIBKO MOCIIE ATOTO H3JI0KHUTh MOAPOOHBII
XOJ pEUICHUs.

IIpu pemenun 3agay He0OXOAUMO 3aMHCHIBaTh YPABHEHUS COOTBETCTBYIOUIMX PEAKIUH, a TaKKe MPUBOIAUTH BECh XOJ PEIICHUS
3agaun. PemeHne pacueTHBIX 3a1ad 00s3aTENbHO JODKHO BKIIIOYATH B ceOs MaTeMaTH4ecKHe BRIPAKCHUS 3aKOHOB (WJIM MPHUHIHUIIOB), KO-
TOPBIC UCTIOIB3YIOTCS ISl PACYETOB, (PM3HUYCCKUIN CMBICI BCEX BEIMYHH, BXOJSIIIX B 3TH BHIPAKCHUS, U YHCIOBBIC 3HAYCHUS UCTIOIBE3yEMBIX
koHcTaHT. [Ipu peneHnn 3a1a4 HEOOXOIUMO TOATAITHO MPUBOIUTE BCE MAaTEMATHIECKUE TIPEOOPA30BaHUS H TOJIFKO TIOTOM JIaBaTh OKOHYA-
TEJILHBII YACIIOBOM OTBET.

1-1 cemecmp
KontposbHas padora mo pasaenam 1 - 3 (YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-¥1, OTIK-1-B1, OIIK-4-31, I1K-4-32)
KonTposbHas padora mo pasaenam 4 - 6 (YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-¥1, OTIK-1-B1, OIIK-4-31, [1K-4-32)
KouTposbHas padora mo pasaernam 7 - 8 (YK-1-31, YK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-¥1, OTIK-1-B1, OIIK-4-31, I1K-4-32)

2-ui cemecmp
KonrponbHas pabota o pazaenam 9 - 10 (YK-1-31, VK-1-V1, VK-1-V2, VK-1-B1, OTIK-1-31, OIIK-1-V 1, OIIK-1-B1, OITK-4-31, [TK-4-32)
KonrponbHast paborta Nel no pazgeny 11 (YK-1-31, VK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V1, OTIK-1-B1, OITK-4-31, ITK-4-32)
KonrponbHas pabora Ne2 no pazneny 11 (YK-1-31, VK-1-V1, VK-1-V2, YK-1-B1, OIIK-1-31, OIIK-1-V1, OTIK-1-B1, OIIK-4-31, ITK-4-32)

5.3. OueHo4HbIe MAaTepUAJIbI, HCIIOJIb3YyeMble ISl IK3aMeHa (onucaHue OUJIeTOB, TECTOB H T.I1.)

DK3aMCHAIMOHHBIN OWJIET BKIIFOYAET B ce0s 2 TEOPETUUECKHUX BOMPOCA U3 YCTaHOBJICHHOTO mepeuHs (m.5.1) u 3 3amauu u3 ycra-
HOBJICHHOT'O mepevHs (11.5.1) mo TeMaM, U30KeHHBIM B 4 pasnene nanHod PII/I. Bunetsr XpaHsaTcs Ha kadeape U yTBEpKACHBI e€ 3aBeiy-
FOLLUM.

IIpumep 3K3aMeHALIMOHHOT0 OUJIeTa
I cemectp
MMHUCTEPCTBO HAYKM U BBICILIETO OBPA30OBAHM ST POCCUMCKOU ®EJEPAITUNA
CTAPOOCKOJIbCKHM TEXHOJIOTHMYECKHI THCTUTYT UM. A.A. YTAPOBA
(¢pumuan) henepaabHOrO roCYIapCTBEHHOTO ABTOHOMHOT'O 00PA30BATEIHHOTO YIPEHKICHHS BHICLIETO 00PA30BAHIST
«HanmoHaIIbHbIH HCCIIeI0BaTENbCKUI TeXHONOTHYeckui yHuBepcuteT «MUCHUCy
Kadenpa ¢pu3ukn u xumun

Hamnpasnenue moarotosku (crnenuansHocTh) 22.03.02 Meramtyprus

[poduns (cnenuanu3anus, HaIPaBICHHOCTh) MeTalTyprus YepHbIX METAJIOB

Hucnummnaa Xumus, | cemectp

SK3AMEHAIIMOHHBINA BUJIET Ne 1
1. OcHOBHBIE XapaKTePUCTUKH SIIEMEHTOB: PaINyC aTOMa, HOHHBIN PaJMyc, SHEPT U MOHU3ALMH aTOMa, SHEPTHsl CPOACTBA K
JNEKTPOHY, dJIEKTPOOTPUIATETIBHOCTb.
KoHncraHTa ckopocTi xuMu4eckoi peakiuu. KoHcTanTa ckopocTH a7t roModasHbIX U rerepodasHbIX peaKiuii.
3. Meramn, MossipHas Macca SKBHBAJICHTa KOTOPOTo paBHa 39 I/MOJIb, BBITECHWI U3 PacTBOpa CEPHOI KUCIOTHI BOJOPOJ 00 EMOM
700m1 (H.y.). BeraucnuTe mMaccy oOpa3oBaBIIeiics: COH.
4. B pesynbrare peakiii, TEPMOXHMHYECKOE YPABHEHNE KOTOPOIL:
CoHary + 502¢) = 4COx2¢r) + 2H200); AH® = 2610 ]Ik
BhIemIIoch 652,2 xJx Terma. Onpenenute 00beM CrOpeBIero aleTuIeHa.
5. PacrBop, coaeprxaniuii HEKOTOPBIH HEANEKTPOIUT Maccol 25,65 T B Boge maccoit 300,00 r, kpucTaaIu3yeTcs IpH TeMIIepaType
—0,465 °C. BeiuuciuTe MOJIIPHYIO Maccy HeaekTponuTta. Kpuockornuueckas KOHCTaHTa BoJbI 1.86.

N

/// g affeer] T
Dx3amenarop 7 /¢ (3maposa E.P.)

TOJITHCH

YTBepkIeHO Ha 3acenaHny Kadenpbl OUUKH U XUMUU
[IpoTtokonmom Ne 5 ot 31.05.2024 v ey

% (CaszonoB A.B.)

HOJIHUCH

3aB. Kadenpoit QU3NKN U XUMHH

II cemecTp
MUHUCTEPCTBO HAYK}/I 1 BBICHIET'O OBPA30?AHI/I§1 POCCHUICKOM OEJNEPALIU
CTAPOOCKOJIbCKUHA TEXHOJIOIT'HYECKNU HHCTUTYT UM. A.A. YTAPOBA
(purrai) enepaabHOrO rocyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTe/IbHOTO YIPEKICHHUS BBICIIEr0 00pa30BaHuUsI
«HannoHanbHbIN HCCNEOBATENBCKUIA TeXHONMOTHYeckuil yauBepeuter « MUCHUCy»
Kadenpa dusukn u xumun

Hamnpasnenne moarotoBku (cnenuansHocTh) 22.03.02 Meramtyprus
[Mpoduns (cnenuann3anysi, HAPaBICHHOCTh) MeTalIyprus Y4epHbIX METalIOB

Jucuunnuna Xumus, |l cemectp

3K3AMEHAIIMOHHBbIN BUJET Ne 1
1. IlpuHnun paboThl raJbBaHUYECKOTO 3jeMeHTa. [IpoIiecchl, MPOTEKAMIIHNEe Ha SJCKTPOAaxX, MBOWHOW DIICKTPUUECKHU CIIOM.
Hamnpasnennu camonponsBonbsHOro nporekanus OBP.
[epexonHble >IeMEHTHI, 00IIIE CBONCTBA.
3. Ompeznenute 3KBHBAJICHTHYIO KOHIIEHTpAIMIO MOHOB xene3a || B 200 M pacTBopa ero 6pomMuza, eCiii 10 MOJHOTO BBLICICHUS
MeTajuia TpedyeTcst IPOBOAUTH 3IeKTpoin3 B TeueHun 10 4 npu cuie Toka 0,5 A?

N




4.  Kakyro Maccy kapOOHaTa HaTpus Hauo npubGaBuThL K 800 M3 BOJIBIL, 4TOGBI YyCTPAHUTE KECTKOCTD, PABHYIO 6 MOKB/IM>?

5. Hamummmre ypaBHEHHS peakLUi CIeIyIOLUINX PEBPAIeHUI:
Si02 — K2Si03 — H2Si03 — Si02 — CaSiO3 — Ca(NO3)2.

Y S5

/f p e
Dx3amenatop 7 /¢ (3maposa E.P.)
TIOAITUCH
VY1BepkIeHO Ha 3acenanny Kadenps! PU3NKN 1 XUMUH
IIpotoxonom Ne 5 ot 31.05.2024 ¢ 7

% (CazonoB A.B.)

TOJMHCH

3aB. kadenpoii GU3NKK U XUMHU

5.4. MeToauKka OUEHKH 0CBOCHMS THCHUTIMHBI (MOIYJIs1)

B COOTBETCTBHM C y4eOHBIM IUIAHOM [0 HAMPABICHHIO MOArOTOBKU (crenuansrocTr): 22.03.02 Metamnyprus (Meramryprus
YEePHBIX METAJUIOB) POMEKYTOUHASI ATTECTALHS CTYACHTOB MIPEIyCMATPHBACT:

1-1 cemecmp — 3K3aMeH

2-11 cemecmp - SK3aMCH

JUi1st TeKyIieil OLEHKH YCIIeBaeMOCTH M IIPOMEKYTOYHOMN aTTECTAIUK CTY/AICHTOB HCIIOJB3yeTCsl OalIbHO-PEITHHTOBast CHCTEMA.

OueHuBaHue Pe3yabTATOB BbINOJTHEHUS M 3aLHUTHI JIA0OPATOPHBIX PadoT:
Kpurepun ouenuBanus

KonuuectBo 6ayuioB

OOyuaromuiics BBIIOIHMI BCE 3a/IaHUs JIaO0paTOpHOH paboThl; 0OPMHI OTYET B COOTBETCTBUH C TPeOOBa-
3 HUSIMH, B IOJTHOM 00BEME OTpa3mil BHIIOJHEHHE BCeX ITOCTABICHHBIX 33/1a4; YETKO U 0e3 OMIMOOK OTBETHI Ha
BCE KOHTPOJIbHBIE BOIIPOCHL.

OOyuaromuiicss BRIOJIHWII Bee 3aJaHus T1abopatopHOi paboTer; 0opMILT OTYET B COOTBETCTBHIH C TpeOOBa-
2 HMSIMH, HE B TIOJTHOM 00BEME OTPa3iJI BHIOJIHEHHE BCEX IIOCTABICHHBIX 3a/1a4; OTBETUJI HA BCE KOHTPOJILHBIC
BOMIPOCEHI, HO C 3aMEYAHHUSIMH.

OOyuaromuiics BBIOIHWI BCE 3a/IaHUs JIAOOPaTOPHOH paboThl, HO ¢ 3aMeUaHHAMHU; 0QOPMII OTUET C 3aMe-
YaHWUsIMH; OTBETHJI Ha BCE KOHTPOJIGHBIE BOIPOCHI, HO C 3aMEUaHUsIMU.

OOy4JaroIuics He BBHITTOJIHIII HIIH BBITOJHWII HENPABUIIBHO 33/1aHMs J1aO0paTOpHOH paboThl; He 0(OPMILT WITH
0 0(OpMHIT HETTPABUIILHO OTYET; OTBETHJI HA KOHTPOJIBHBIE BOIIPOCHI € OLIMOKAaMK MJIM HE OTBETHII HA KOH-
TPOJILHBIC BOIPOCHL.

OuenuBaHue pe3y/1bTaTOB BbINOJTHCHUS TECTOB!
Kpurepuu onenuBanus

KomuuecTtBo 0amios

1 KonmuectBo npaBmibHbIX oTBeTOB 8.1-10/10
0 KonmuectBo mpaBuiibHbIX 0TBeTOB 0-8/10

OneHnBaHmne BHIMOJHEHNSI KOHTPOJBLHBIX padoT
KonTtpospHas paborta BKIIOYaeT 5 3aJaHUil Pa3HOTO YPOBHS CI0KHOCTH. 3a Ka)KAO€ BBHIITOJHEHHOE B MTOJHOM 00BEME (IIOJTHOE U
apryMEHTHPOBAaHHOE PEUICHHUE) 3aIaHHE CTYICHT MmoiyJaeT 1-3 6amna (MakcCUMaIbHOE, B 3aBUCHMOCTH OT YPOBHS cJI0KHOCTH). Ecin 3ananne
BBHINTOJTHEHO HE B MOJHOM 00BEMe (HEMOHOe, HeapTyMEHTHPOBAaHHOE PellIeHHe) - CTYACHT noiydaer 1-2 6amra (B 3aBUCUMOCTH OT YPOBHS
cioxkHoctH). Eciti 3ajanne He BBITIONHEHO (pelIeHre HEBEPHO HIIH OTCYTCTBYET) - CTyIeHT nomydaet () 6asoB.
CyMMapHOe KOJIHYECTBO OaJLIOB 32 KOHTPOJIBHYIO Pab0Ty PacCUMTHIBACTCS MO TabJIHIe:

Ne 3aanus MakcHMaJIbHOE KOJIMYECTBO OAJLIOB
cemectp 1 ceMecTp 2
KP no paznenam | KP mo pazgenam | KP mo pazgenam | KP mo pazgenam KP Nel no pasz- KP Ne2 no pasz-
1-3 4-6 7-8 9-10 neny 11 neny 11

3ananue 1 1 2 2 1 1 1
3anmanne 2 2 2 2 2 2 1
3anmanue 3 2 2 2 2 2 2
3amanme 4 2 3 3 2 2 2
3anganue 5 3 3 3 3 3 2
BCETO: 10 12 12 10 10 8
Hroro 3a cemectp 34 28

VenoBueM Jomycka K dK3aMeHy SBISIETCS BBINOJHEHHE BCEX BHJOB paboT (3alura J1abopaTOpHBIX padoT, TECThI, KOHTPOJbHbIC
paboThI), KOTOPBIE O0YUAOIIMHCS TOKEH BBITOJHUTD M0 X0y M3y4YeHHUs! TUCIUIUINHBI U HCIIOIb3yEMbIX [UISl TEKYILIEr0 KOHTPOJIS yCIeBa-
€MOCTH, a TaKXKe Habop MHUHUMAIBEHOT0 KoJIn4decTBa 6asios - 40.

OueHuBaH#e Pe3yJbTATOB BbINOJHEHHsI IK3aMeHALHOHHO PaGoThI:

KOJIMYECTBO Kpurepuit
6annoB
(MaxcumaibHO 40)

OO6yuaroniuiicst TIy60KO W COAEPIKATENBHO PACKPHIBACT OTBET HA KaXJbI TEOPETHYECKHUIl BOMPOC,
40 He J0TyCTUB omuO0K. OTBET HOCUT Pa3BEPHYTHIH U UCUEPIBIBAIONINI XapakTep.

OO6y4aronuiics BRIMOIHIET MOJHOE M apTYMEHTHPOBAHHOE PENICHHE BCEX 3a/1ad.

OGy4aroIIHiiCs B IIEJIOM PACKPBIBACT TEOPETHUECKHE BOTIPOCHI, OJJHAKO OTBET XOTS ObI HA OJIMH W3 HUX HE
31-39 HOCHT Pa3BEepHYTOTO M UCUEPITBIBAIOIIETO XapaKTepa.

OGyYaroIIMIiCs BBIMOIHSCT MOJHOE PEIICHHE 33/1a4, HO HE MOXET BO BCEX CIIydYasX apryMEHTHPOBATh CBOE




pelICHHE.

OO6yuaronuiics B 1eJIOM PacKphIBAET TEOPETUYIECKHE BOMPOCH U JOMYCKAET PsiJi HETOUHOCTEH.
OOGyuaronuiics B eJIOM MPAaBHJIBHO pEIlaeT 3aJaun, HO He MOXKET apryMEHTHPOBATh CBOE PELICHHE.

O6y11a}01u1/1171c51 q)parMeHTapHo PACKpPLIBACT COACPIKAHUEC TEOPETUYECKUX BOIIPOCOB, MOITYCKACT 3HAYU-
TCJIbHBIC HCTOYHOCTH.
O6yqa}01u1/n71c51 NPpaBWIbBHO ITIOHUMACT c1roco0 PpEeHICHUA 3aJa4, HO JOITYCKAaeT OIINOKH IIpy pCHICHUU 3a/1a4.

OOyuaroluiicss He 3HaeT OTBETOB Ha OCTABJICHHbBIE TEOPETHYECKHUE BOIPOCHL.
OOyuaromuiicss He MOXKET PEIIUTh 3aTa4H.

HToroBeiii akaJeMU4eCKUil pEUTHHT CTyACHTa (POPMHUPYETCS CYMMOIT GaJUTbHBIX OLICHOK BCEX €0 JTOCTIKCHUH MO JUCIUILTHHE.
CrpykTypa 0a/LIbHO-PEHTHHIOBOI OLEHKH

cemectp 1 cemecTp 2
CocraBismonume peHTHHroBoit MakcumanbHas CyM- CocraBnsonye peHTHHroBoi MaxkcumanpHast cymMmma 0asuioB
OLIEHKU Ma OaIoB OLICHKU
KoHTposbHbIe paboThI 34 KoHTponpHbIe paboThI 28
3amuTa 1abopaTopHBIX paboT 18 3amuTa 1a00paTOpHBIX padoT 24
TecThl 8 TecTsl 8
Ok3aMeH 40 Ok3aMeH 40
Bcero: 100 Bcero: 100

Omnpenesnenne ypoBHs TpaHcGOpMAaNMK PeiTHHIOBBIX 0AJU10B B TPAIHIMOHHbIE OLIEHKH:

- 90 - 100 peHTHHTOBBIX OATIIOB — KOTIUIHOY;
- 80 - 89 peHTHHTOBEIX OAIIOB — «XOPOIIOY;

- 60 - 79 peHTHHTOBEIX OAIIOB — «YIOBIETBOPUTEIHHOY;

- MeHee 60 peHTHHIOBBIX 0AJUIOB — «HEYJOBICTBOPHTEILHOY.

6. YAEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas JiuTepaTypa

6.1.1 OcHoBHas IuTEpaTypa

0O6o0- ABTOpBI, COCTaBU- 3arnaBue Bubnmorexa U3nmarenscTBO, TOJ
3Haye- TeNn
HUE
J1.1 H.I". Kopxykos; Heopranmueckas xumus: yaeonoe | HTb CTU HUTY «MUCHUC» M.: MUCuC, 2001
Tlon nayu. pen. mocoOue 171 By30B
I"."M. KyparomoBa
J1.2 H. B. Koposun OO01m1as Xumust: y4eOHHK IS HTB CTU HUTY «MUCHUC» M: Bercur. mikona, 2005
TEXHUYECKHUX HaIlpaBJICHUH 1
cIell. By30B
J1.3 N.J1. llumasnoBuY Xumus: meronndeckue ykazanus, | HTb CTU HUTY «MUCHUCH M : Bercmr. mkoma, 2001
IporpaMMa, perieHre TUITOBBIX
3aj1a4, MPOrpaMMHPOBAHHbIE
BOIIPOCHI JUISI CAMOTIPOBEPKH U
KOHTPOJIbHBIE 33/IaHUS VIS CTY-
JICHTOB - 3a0YHMKOB HH)XEHEp-
HO-TEXHHYECKHX (HE XHM.) CIIell.
BY30B
6.1.2 JlonoJHMTe/ILHAS JIUTEpATypa
0O00- ABTOpBI, COCTaBU- 3arnasue bubnuoreka UsparenscTBO, TOA
3Haye- TeJH
HHE
J12.1 H. JI. I'munaka; [Tox | 3amaunm m ynpaxaenus mo odmerr | HTb CTU HUTY «MHUCUC» M.: Unrerpan-IIpecc, 1997
pexn. B.A. Pa6uHo- XUMHUH: yaeOHOE TIOCOOHe IS
Buua, X.M. Pyou- BY30B
HOM
J12.2 10.C. Ileperynos, ANTOpuUTM peleHus 3a1ad o YHuBepcuterckas 6ndnuore- Boponex: Boponexckuii roc-
0O.A. Kozazneposa, XUMHUH: IPAKTUKYM: B 2-X 4., — Y. ka ONLINE URL: YAApCTBEHHBIM YHUBEPCUTET
C.U. Hudranues; 1. TeKcT : 3J€KTPOHHBII http://biblioclub.ru/index.php? WHXXEHEPHBIX TEXHOJIOTHIA,
Hay4. peg. C.1. page=hook&id=336042 2014.
Hudranmen
J123 10.C. Ileperynos, ANTOpUTM pelIeHus 3a1a4 10 YHnBepcuterckas 6ubimoTe- Boponex: Boponexckuii roc-
0O.A. Kozazneposa, XUMHUH: IPAKTUKYM: B 2-X 4., — Y. ka ONLINE URL: YAApCTBEHHBIM YHUBEPCUTET
C.U. Hudranues; 2. Tekcr : 2neKTpOHHBIN http://biblioclub.ru/index.php? WH)XEHEPHBIX TEXHOJIOTHH,
Hay4. pea. C.1. page=book&id=482018 2016.
Hudranues
6.1.3 MeToauyecKue MaTepUabl
060- | ABTOpSI, COCTaBH- 3arnaBue Bubnmnorexa | W3znarenscTBo, rog



http://biblioclub.ru/index.php?page=book&id=336042
http://biblioclub.ru/index.php?page=book&id=336042
http://biblioclub.ru/index.php?page=book&id=482018
http://biblioclub.ru/index.php?page=book&id=482018

3Ha4e-
HHUC

TN

J13.1

E.P. 3naposa, JI.H.
Kpaxt, A.M.
[ynera

Xumus. Yacts 1. JIabopaTopHbIi
HPaKTHKYM

HTb CTU HUTY «MHUCHUC»

Crapsrit Ockon, CTU HUTY
«MHCuCx», 2020

J13.2

coct. E.P. 3naposga,
JL.H. Kpaxrt, A.B.
UnuBapuH

Xumust. Yacte 1. Metoauue-
CKH€ pEKOMEHIaIlUH K BBIIIOJ-
HEHUIO TOMAIITHETO 3aJaHus

HTB CTU HUTY «MUCHC»

Crapsiit Ockon, CTU HUTY
«MHUCuCx», 2020

J13.3

coct. E.P. 3gapona,
JL.H. KpaxTt, A.B.
YnuBapuH

Xumus. Yacts 2. MeToauyeckue
PEKOMEHIALUH K BBIMOIHEHUIO
JIOMAIIHETO 3aJaHMsI

HTb CTU HUTY «MHUCHUC»

Crapsrit Ockon, CTU HUTY
«MHCuCy, 2020

J13.4

coct. E.P. 3napoga,

Xummnst, gacts 2. JlabopaTopHbIi

HTB CTU HUTY «MUCHC»

Crapsiit Ockon, CTU HUTY

AM. lllynsra, A.B. «MUCuCpy, 2022

Ca3oHOB

MIPAKTHKYM JUISl CTYAEHTOB, 00Y-
YaJOIIUXCS 10 HAIIPABICHUSIM
22.03.02 Metammyprus, 13.03.01
TenosHepreTnKa 1 TEMIOTeX-
HHKa

J13.5

Xumust, yacth 1. YueO- HTB CTU HUTY «MUCHC»
HO-METOTUYECKOE MOCcoOue st
MPaKTHYECKUX 3aHATHH IS CTY-
JICHTOB, 00YYAIOIIUXCS TI0
HanpasieHusam 22.03.02 Meran-
myprust, 13.03.01 Ternosnepre-

THKa U TCIIJIOTCXHUKA

Crapsrit Ockon, CTU HUTY
«MHUCuCy, 2023

coct. E.P. 3gapoga,
JL.H. Kpaxrt, A.B.
CazoHoB

6.2. [lepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «AHTEepHET?

91

becrinatHas snekTpoHHas OuONMoTeka OHIAaWH «EQMHOE OKHO K 00pa3oBaTeNIbHBIM pecypcam» [DIEKTPOHHBIH pecypc]:
http://window.edu.ru

6.3. IlepeyeHb MPOrpaMMHOIo odecreyeHmst

111

Microsoft Windows

112

Microsoft Office

6.4. Ilepeyens HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM U MPOodecCHOHATBHBIX 023 TaHHBIX

[TonHOTEKCTOBBIE POCCHICKHE HAYYHBIE XKYPHAIIBI H CTAThU:

ni

- Hayunas snekrponnas 6udmoreka eLIBRARY https://elibrary.ru/

WnocTpannsie 6a3bl ganHbIX (noctyn ¢ [P anpecos MUCHUC):

n2

- aHanuTHUecKas 6asa (uuaekcel urupoBanust) Web of Science https://apps.webofknowledge.com

n3

- aHaNTMTHYeCKas 6a3a (MHICKCHI IUTHPOBaHUs) Scopus https://www.scopus.com/

n4

- HaykomeTpuueckas cucrema InCites https://apps.webofknowledge.com

ns

- HayuHbIe XypHasl u3znarenbcTsa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

7.1

Aynutopus Ne 410

Yue6nas ayauropus. Jlekunonnas. MyJasTuMeuiiHas

[lepedeHs OCHOBHOTO 000pYHOBaHMUS, Y4eOHO-HATIISAHBIX TOCOOMIL:

KOMILICKT yueOHOM Mebemn Ha 50 mocagoYHbIX MECT,

Mmono6ok Asus ET2011E 20" E5800/2G/500G/DVD-RW/WF/GMA X4500/Cam/W7HP/KB+m/black,
MynbTHMeaua-mpoekrop Epson EB-1950,

skpan Baronet HDTV (9:16) 234/92" 114%203 MW,

MOTOp HacTeHHO-IoToJ0uHbIE DRAPER,

nocka MarHuTHO-MapkepHass BRAUBERG 90*180,

cTeHn «rabimia MeneneeBay.

7.2

Aynutopust Ne 408

YyeOHas aynutopus. MyabTuMenuiiHast

[TepeueHb OCHOBHOTO 000PYIOBaHMUS, yI€OHO-HATIISJHBIX OCOOMI:
KOMIUIEKT yueOHOit Mebenn Ha 25 mocagouHbIX MECT,

JIOCKa MarHUTHO-MapkepHas 2*3, tpexanementras 100*150/300 cm,
II9BM "XOIIEP"+ MonuTtop ViewSonic 19,

MynbTEMeUHHEIH TpoexTop DLP Mitsubishi SE2U,

cTeHn «rabiuia Menneneesay,

CTEHJI «COSJJMHEHUS S ¥ P DIIEMEHTOBY,

creny «coenunenus d u f ameMeHToB,

CTEH]1 «3JICKTPO/IHBIC MTOTSHIMAIIBD).

7.3

Aynutopusi Ne 407
Yue6nas 1a6opaTopusi o01Ieil XuMHI
[TepeyeHb OCHOBHOTO 000pYIOBaHHS, YIeOHO-HATJISIHBIX TOCOOHI:




KOMILICKT y4eOHOM Meben Ha 25 MoCcaJoYHbIX MECT,
Jocka kinaccHas JIA-12,
monutop 17" Rolsen,
kommbiotep Core 2 4400/Asus,
KOMIIJIEKT 00OPYAOBAaHUS I OCHALIICHUS Y4eOHOM 1abopaTopuu ooOwIel 1 Heopraunieckoi xumun (JraboparopHoe 060py-
JIOBaHHUE ¥ NPUHAUICKHOCTH JUIS SKCIIEPUMEHTOB),
umrta HarpeBarensHas DB-11A,
Bechl aHanuTuuyeckue EP64,
naboparopHble aHamuTHIecKue ekTponnsie Beckl HTR-120CE,
HCTOYHHUK MOCTOSTHHOTO ToKa b5-45,
muctuuatop [13-4-02"95MO",
mkag BHITSDKHOM,
cTeHn «Tabmuia MeHneneesay,
CTEHJI «TabJHIa PACTBOPHMOCTI.
7.4 Ayaurtopus Ne 402
YueOHas 1a0opaTopusi HEOPraHM4eckoil XuMun
[epeyeHs OCHOBHOTO 000PYIOBaHUS, Y4EOHO-HATIISTHBIX TOCOOHIL:
KOMILICKT y4yeOHO# Mebenu Ha 25 mocagoYHbIX MecT,
nepcoHansHbI kommnbeiotep HP 6000 Pro MT DC,
monutop HP LA1905wg,
KOMIIJIEKT 00OPYIOBAaHUS IS OCHAILLICHUS Y4eOHOM 1abopaTopuy HeopraHHYecKoil xumun (JlabopaTopHoe 000pyI0BaHHE U
TIPUHAIICKHOCTH JUIS SKCIIEPUMEHTOB),
mukpockon [TOJIAM P-312,
mukpockon IOMO METAM P-1,
Bechl anekTporHbIe "Pioneer”" (KO OXAUS),
mKad BEITSHKHOM,
cTeH «rabmmia Menneneesay,

7.5 IMomelneHue Jisi CAMOCTOSITEIbHOI PadOTHI 00y4AIOLIMXCSI

Aynuropus Ne 301

JlaGopatopusi MpOMBIIUICHHOI 6€30MaCHOCTH U 3KOJIOTHH

[epeyeHb OCHOBHOTO 000PYIOBaHUS, Y4EOHO-HATIISTHBIX TOCOOHIA:

KOMILICKT y4eOHOM Mebemu Ha 25 MocaJoYHbIX MECT,

mono0mok MSI AE2210 HR,

mpoekTop s npe3eHranuii Epson EB-485W.

B momeleHuH Uit CaMOCTOSITENIbHOM paboThI 00y4aIONINXCst HMEETCS MOAKIIOUEHHE K ceTH «VIHTEepHET» U HOCTYII B JIEK-
TPOHHYIO HH(POPMAIMOHHO-00pa30BaTeIbHYIO CPEAY OpPraHU3aIHH.

8. METOJUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA 11O U3YYEHUIO JUCHUITIJIMHBI

IpoBeneHune JTEKIM ¥ TPAKTHYECKUX 3aHATUIT OCYIIECTBISIETCS] HCKITIOUUTENBHO B Ay TUTOPHSX, 00ECTIeUeHHBIX MYJIbTHMEIUHHBIM 000py-
JIOBaHHEM, C BO3MOXKHOCTBIO [10Ka3a IIPE3CHTALNH.

[IpoBenerne mabopaTopHBIX PadOT OCYIIECTBISIETCS B CIEHUATM3HPOBAHHBIX TabopaTtopusix (4/407, 4/402), nmpu nmpoBeCHUH 3aHATHI
TpYIIB pa30UBAIOTCS Ha MOATPYIIIIbI, YACICHHOCTHIO 00ydaromuxcs He 6osiee 16 CTyIeHTOB.

JlexknoHHBIE 3aHATHS HAIlEJICHBl HA H3y9IeHHEe CTYAEHTaMH OOIINX BOIPOCOB XHMHH.

IMpakTrdeckne 3aHATHS HALlENCHBI HA IPAKTHIECKOE N3ydIeHIe 0COOCHHOCTEH pelIeHNs pacCIETHBIX 3a/1ad 110 U3yJaeMbIM pasJienaM JHCIIH-
TUTHHBL

JlaGopaTopHble 3aHATHS HAIIENCHBI Ha H3YUeHUE CBOICTB M IMTOBEACHHS Pa3JINUHbIX BEIIECTB, a TAKXKE MPOBEICHUE XUMUYECKHUX IPOIIECCOB C
MIPOBEPKOM BHIMOJIHEHNS! OCHOBHBIX 3aKOHOMEPHOCTEH 1 3aKOHOB XHMHH.

[IpoBeneHne ayAUTOPHBIX 3aHATHII PEyCMaTPUBAET MCIOJIL30BAaHKE B y1eOHOM Kypce HHTePAaKTHBHBIX TEXHOJIOTHHA:

- POBEJICHNUE JIEKIMH C MCIOJIb30BAHNEM HHTEPAKTHBHBIX M MYJIbTHUMEMAHBIX TeXHOIOrU (pe3errtanus B popmare MS PowerPoint).
JlucuuIIiHA OTHOCHUTCS K TOYHBIM HayKaM B TpeOyeT 3HaIUTeIbHOT0 00beMa CaMOCTOATENbHON paboThl. OTAenbHEIE yaeOHbIe BOIPOCH
BBIHOCSITCSI HA CAMOCTOSITENTbHYIO TIPOPA0OTKY M KOHTPOJIMPYIOTCS IOCPEICTBOM TEKyIIel aTTecTaiui. IIpi 3TOM opraHu3yIoTCs TPYNIOBBIE
1 MHIUBHAYaIbHBIE KOHCYNbTAMN. KauecTBeHHOE OCBOSHNE IUCIUILTHHBI BO3MOXKHO TOJIBKO IIPU CHCTEMATHYECKOH CaMOCTOATEIBHON
paboTe, 4TO MOAJEPIKUBACTCS CHCTEMOM TeKyIeH U pyOeKHOH aTTecTaluy.

ITo xypcy npeaycMOoTpeHbI 3k3aMeHsb! B | 1 2 ceMecTpax.




