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AHHOTaLUA
pa6oueii nporpammsl yuyeOHoi rucuunauabl 51.0.09 «Xumusn»
JJIS1 MOATOTOBKHU 0akajiappa no Hanpasjaennio 23.03.03 — «Ikcniryatauusi TPaHCIOPTHO-
TeXHOJIOTHYECKMX MALIUH M KOMILJIEKCOBY», HANIPABJIEHHOCTH «ABTOMOOM/IBHBII CEPBUCY,
«TexHu4yeckuii cepBUC CTPOUTETbHO-A0POKHBIX MALLUH

Leab ocBoeHMs AMCHMILIMHBI: (hopMUpoBaHHE 0a30BBIX 3HAHUI O (yHIaMEHTAJIbHBIX 3aKOHAX,
3aKOHOMEPHOCTSIX M OCHOBHBIX METOJaX (PU3UKO-XHMMHUYECKON HAyKH, YTO IMO3BOJHUT CTYACHTaM
CUCTEeMAaTHU3UPOBATh 3HAHUS BAKHEHIIMX TEOPETHUECKUX O000OIIEHUN XUMHUU; TITyOKe MOHATH SB-
JICHUS] TPUPOJIbI, MEXAHU3Mbl XUMHUYECKUX U (DU3UKO-XMMHYECKHX IPOLECCOB, MPOTEKAIOIINX B
MPHUPOJIC U KUBBIX OpraHU3Max, MPUHITUIHI XUMHUYECKON TEXHOJIOTHH M ITyTH MOAU(DUKAIINH CYIIIe-
CTBYIOIIUX TEXHOJIOTUN C YUETOM TpeOOBaHUI OXpaHbl OKPYKAIOIIEH CpeIbl.

MecTo TMCHUNJIMHBI B Y4eOHOM IJIaHe: TUCIUIUIMHA BKJIFOYCHA B 00s3aTEIIEHYIO YaCTh Y4eOHO-
ro IUlaHa 10 HampaBieHuto noarotoBku 23.03.03 — «DOkcrmyarauus TpPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIlIUH U KOMILIEKCOBY.

TpeOoBanusi K pe3yibTaTaM OCBOCHUS JUCHMIUIMHBI: B PE3ylbTaTe€ OCBOCHHUS JIUCLMILIAHBI
dopmupyrores cnenyromue komrerenimu: OITK-1.1, OITK-1.2.

Kpartkoe cogep:xkaHue THCHMIUIMHBI: CTPOCHME aTOMa M BEIIECTBA, OCHOBHBIC 3aKOHbI XMMUH,
00111Me 3aKOHOMEPHOCTH XUMHUYECKHX IMPOIIECCOB, PACTBOPHI, CIIOCOOBI BHIPAKEHUSI COCTaBa pac-
TBOPOB, PABHOBECHUSI B PACTBOpAX 3JIEKTPOJIUTOB, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI,
AIEKTPOXUMUUYECKHUE MPOIECCHI.

O6mas TPy10eMKOCTh TUCHHILIMHBI: 3 3a4. ea. (108 yacos).

IIpoMesKyTOYHBIH KOHTPOJIb: 3a4€T C OLICHKOM.

1. Heab ocBOeHUSI AUCHMILINHBI

[{enb MUCUUTUIMHBI — MOTY4YeHHE 3HAHUI 10 XUMHUH, 00ECIIeUNBAaIOIIEH OCHOBY TIOJITOTOBKU
OakanaBpa, JOCTaTOYHOM JJi PEIIEHUs MPOU3BOJACTBEHHO-TEXHOJIOTMYECKHUX, OpPraHU3allMOHHO-
YIPABJIEHUECKUX, HAYYHO-UCCIIEI0BATEIbCKUX U MPOEKTHBIX 3a]a4, B TOM YHCIIE 110 CO3aHUI0 Be-
IIECTB U MaTEPUAJIOB C 3a/JaHHBIMHU CBOMCTBaMHU.

3amayamMu TUCITUTUIMHEI SBIISETCS:

- 03HaKOMJICHHE CTYJIEHTOB C OCHOBHBIMH IOJIOKEHUSIMHU 00111el, HEOpraHN4eCKON XUMHUU,
AHATUTUYECKON XUMHH, U HPU3HUYECKON U OpraHNYECKON XUMUU;

- Hay4YHUTh CTYACHTOB TOJIb30BATHCA ISl KOHKPETHBIX 1IeJIel TeMH 3HAaHUSIMU, KOTOPhIE€ OHU
MpHOOPETAIOT B X0/ U3y4eHHs (hyHIaMEHTaIbHBIX HAYK, IPYTUX 00IIenpodeccnoHalbHbIX U CIie-
[IAATBHBIX TUCIUTLIINH;

- TIOBBICUTH YPOBEHb MPOGECCHOHATBHOW KOMIIETEHTHOCTH CTYJIEHTOB MOCPEICTBOM yCTa-
HOBJIEHUSI CHUCTEMbl MEXIPEAMETHBIX CBSA3€Hl coiepaHHs Kypca C COAEpKaHHEM MPOPHIHPYIO-
HIUX JTACUUTLIUH.

2. MecTo AuCHMILIMHBI B Y4eOHOM npolecce

Hucnurnnuaa «XuMusD» OTHOCUTCS K oOs3aTenbHOM dactu bnoka 1 «/lucuummuael (Momy-
au)» ydeOHoro miaHa. JucuuruimHa «XuMHsS» pealu3yeTcsi B COOTBETCTBHU C TpeOOBaHUSAMU
®I'OC BO, npodeccuonansaoro crangapra, OIIOII BO u YuebHoro minana mo HampaBiIE€HHUIO
23.03.03 — «Okcruryaranys TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB)» (HarpaBiieH-
HOCTH «ABTOMOOWIIBHBIH CepBUCY, « TeXHUUECKHIA CEPBUC CTPOUTEIBHO-TOPOKHBIX MAIIHHY).

Kypc «Xumus» sBIs€TCs OCHOBOIONATAIOUIMM JJI WU3YUYEHMS CIEAYIOIIUX AMCLMILINH:
«Duzukay, «HxeHepHas skosorusy, «MarepuanaoBeaeHne», « IKCIUTyaTallMOHHbIE MaTEpUably,
«OCHOBBI HAyYHBIX UCCIIEI0BAHUI.

OCOOEHHOCTBIO TUCLMILUIMHBI SIBISETCS €€ HANPaBJICHHOCTh HA pealn3aliio CTYAECHTaMH
MOJyYCHHBIX 3HAHUN B MPAKTUYECKOH NEATENbHOCTH, (POPMUPOBAHUN COBPEMEHHOT'O MHUPOBO33pe-
HUS O TIpoLieccax, MOCTOSIHHO U NEPUOINYECKU NMPOUCXOAAIINX B 00bEKTaX TEXHOC(HEPHI, HA OCHO-
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BE€ COBPEMEHHBIX 3HAHUI M 3aKOHOB XMMHH, TOHUMAHUHU BO3MOXKHOCTEH W MEXaHU3MOB BIMSHHS
(ynpaBneHus1) Ha TpoIlecchl (peakiuu), MPOTEKAIoIIUe B OKpYyXarolel cpeae. B HebombIoM mo
00BeMy Kypce He0OXO0IMMO OCBOUTH CBEICHUS M3 MHOTUX OTpaciiel, TaKUX Kak o0Ias, HeopraHu-
qyeckasi, aHaTuTHYeCKast, (PU3HUecKas U KOJJIOUTHAS XUMHSL.

Pabouas nmporpamMma IUCUUIUIMHBI « XUMHUS 1711 UHBAJUAOB U JIUIl C OTPAHUYCHHBIMH BO3-
MO>KHOCTSIMH 37I0POBbBS pa3padaThiBalOTCS UHIUBUYaTHHO C YI€TOM OCOOCHHOCTEH MCUX0(u3nye-
CKOT'O Pa3BUTHS, UHIUBUAYAIbHBIX BO3MOXXHOCTEH U COCTOSIHUSI 3/I0POBbS TAKUX O0YyYarOIINXCA.

3. [lepeyeHb MJIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHsI N0 TUCIHUIIJIHHE, COOTHECEHHBIX € MJIAHU-
PYeMBbIMH pe3yJIbTATAMH OCBOECHHS 00Pa30BaTeIbHOI MPOrpaMMBbI
OOpa3oBarenbHbIE PE3yIbTaThl OCBOCHUS AMCIUILIMHBI O0yYarOIIMMCS, TPEICTABICHBI B
Tabymue 1.



Tp660BaHI/Iﬂ K pe3yJdbTarTaM 0CBOCHUSA yqeﬁnoi’l JAUCHHUIIIINHBI

Tab6mua 1

No B pe3ynbrate n3yueHus: yaeOHON AUCHUIIIMHBI 00y4YaIOLIUecs! TIOJKHBIL:
Kon Conepxanue
Nunukatopel KoM-
KOoMIIe- KOMIIETEHIINH .
n/ . METEHLINN 3HATh YMETb BIIAJIETh
[ | TeHLaH (unm e€ yacTh)
1.| OIIK-1 |Cnoco6en mpume- |OIIK-1.1. JIeMOH- | -TEOpETUYECKUE OCHOBBI  00-|-OO0BSACHATh XHUMHYECKHE SIB- |-METOAAMH MOCTPOCHHUS Ma-

HSTh €CTECTBEH-
HOHAYYHbIE U 00-
[ICWHKCHEPHBIE
3HAHMS, METObI
MaTEeMaTHIECKOTO
aHaIM3a ¥ MOJIe-
JUPOBAHUS B TIPO-
(heccroHaIbHOM
JeSTEeIbHOCTH

CTpUpYET 3HaHUE OC-
HOBHBIX 3aKOHOB Ma-

e, Gpu3ndeckoii, KOJUIONIHON
XHMUH;

JICHH:A, IIPOUCXOAAIINUC B IIPHU-
poac, 6BITy U Ha IIPOU3BOA-

TEMaTUYECKHX, (PU3UIECKIX
U XUMHYECKUX  MOJCICH

TEMaTUYECKUX Y| -3aKOHOMEPHOCTH NPOTEKAHMS | CTBE; MpU PELlICHUH MPOU3BOJI-
€CTECTBEHHBIX HAYK, | XUMHUUYECKUX PEaKUus MHPHU DKC- | -ONPEaeATh BO3MOXHOCTb | CTBEHHBIX 3a1a4; IUJIAaHUPO-
HEOOXOMUMBIX IS | TUTyaTallid TPAHCIIOPTHBIX CH-|IPOTEKAHUS XMMHUYECKUX Ipe- | BaHUEM, TOCTAHOBKOK M 00-
pElIEHNs]  THUIIOBBIX | CTEM; BpallleHUH B PA3IMYHBIX yCIIO-|pPaOOTKONM aHHBIX XHUMHYeE-
3a1a4 npodeccro- | -OCHOBHBIC KJIACCHI BEIIECTB W |BUSAX W OICHKH WX TIOCIE- |CKOTO JKCICPUMEHTA IIPH
HaJIbHOW  JIEATENBHO- | MATEPUAJIOB, IPUMEHSIEMBIE IIPY | CTBUM MPU IOMOILU CIIELHA- | [IOMOLIU CIIELIMAIU3UPO-
CTH AKCIUTyaTalldd  TPAHCIOPTHBIX | JIU3UPOBAHHBIX ~ KOMIIBIOTEP- | BAHHBIX KOMIIBIOTEPHBIX

CUCTEM; HBIX IIPOrpaMM [pOrpaMm

-OCHOBHBIE KOMIIBTEPHBIE MPO-

rpaMMbl XMMHYECKOTO MOJIEIIN-

pOBaHUS
OIIK-1.2. Hcnonb3y-|- XUMHUYECKHE OCHOBBI PalMO-|-OLIEHUBATh BIMSHUE XUMHUE- [-HAaBbIKAMH  XHMHYECKOTO
€T 3HaHUS OCHOBHBIX |HAJHHOTO HCIOJB30BaHUS TPHU-|CKUX (PaKTOPOB HA OpPraHU3M |aHAJU3a U HAa OCHOBE €ro
3aKOHOB MaTeMaTu4ye- |pOAHBIX PECYpCOB M 3AILMTHI | YEJIOBEKA U IPYTHE CUCTEMBI; |IIPUHUMATh PELIEHUs] 10

CKHX U €CTCCTBCHHBIX
HayK JUIS peIICHUs
CTaHI[apTHBIX 3a1a4
JUTsE oOecrieueHus: pe-
aMM3alMd  TEXHOJIO-
M TPaHCHOPTHBIX
IPOIIECCOB

OKpYKaroIleH Cpeibl;
-HauOonee BaKHbIC CIICLIHUATH-
S3UPOBAHHBIC IMMOUCKOBBIC CHCTC-
MBI TIO Pa3IuYHbIM pa3zjeliaMm
XHAMMUH,

-OCHOBHBIE KOMIIBTEPHBIE MPO-
T'paMMbl XUMHUYCCKOI'O MOJCIN-
pOBaHUsA

-KPUTUYECKU OLEHUBATh J0-
CTOBEPHOCTH XUMHUYECKON
uH(poOpMaluy, MOCTyHaroIen
U3 pa3HbIX UICTOYHUKOB;
-BBIOMpATH HE00X0IMMYIO
IporpaMMmy XUMHUYECKOTO
KOMIIBIOTEPHOTO  MOJIEIUPO-
BaHUA, COOTBETCTBYIOIIYIO
IIOCTaBJIICHHOHU 3ajade

paloOHaIbHOMY HCIIOJIb30-
BaHMS TNPUPOAHBIX peECyp-
COB U 3allUTBl OKpYXKaro-
LIEN Cpensl;

-HaBbIKaMH MHCIIOJIb30OBAHU S
BAKHEUIINX nporpamm
KOMITHIOTEPHOTO  MO/IEIH-
pOBaHUSA U MPOTHO3UPOBA-
HUA




4. CTpyKTYpa U cofepkaHue JUCHUIIHHBI
4.1 PacnipenesieHne TPYA0EMKOCTH AUCUMIIMHBI IO BUAaM padoT

OO6mas TpyA0€MKOCTh AUCHUIUIMHBI cocTaBisieT 3 3ad.el. (108 wacoB), ux pacnpeneneHue 1Mo BU-

nam pabot B 1 ceMecTpe mpeacTaBieHo B Tadbmuie 2.

Tabmauua 2
Pacnpenesienne TPy 10€MKOCTH THCIMILJIMHBI 110 BUIaM PadoT 10 ceMecTpam
TpynoémkocThb
Bup yueOHoii padoTbl ceMecTp
yac.
Nel
OO6mas TPy10EMKOCTh JUCIUTUIMHBI IO Y4eOHOMY TIJIaHy 108 108
1. KonrakTHas pab6ora: 32,35 | 32,35
AynuTopHasi pabora 32,35 | 32,35
8 MoMm uuce:
aexyuu (J1) 16 16
nabopamopnvie pabomwi (JIP) 16 16
KOHMAaxmHas paboma Ha npomexcymourom konmpone (KPA) 0,35 0,35
2. CamocTosiTesabHasi padora (CPC) 75,65 | 75,65
camocmosimenvbHoe uzyuerue paz0enos, Camono020mosKka (npopabomxa u no-
8MopeHue NeKYUOHHO20 MaAmepuala u Mamepuana y4eOHuKos u y4eoHvlx noco- 59 59
OUll, N0020MOBKA K 1a00PAMOPHbIM 3AHAMUIM,)
KOHMpOIbHAsl paboma 7,65 7,65
Iloocomoska k 3auemy ¢ oyeHKol (KOHMpPO.iv) 9 9

Bun MPOMCIKYTOUHOI'O KOHTPOJIA:

3aueT c OLEeH-

KOM
4.2 Conepaxanue JUCHMIIIMHBI
Tabmuna 3
TemaTnuyeckuii nu1aH y4eO0HOM 11 CHUNIITHHBI
AyautopHast BueayauropHas
HanmeHoBaHMe pa3jeioB U TeM
O — Bcero pabora pabora CP
J | JP | IIKP
Pa3zpnen 1. «OcHOBHBIE IOHATHUS U 3aKOHBI 11 2 2 7
XUMUI)
Paznen 2. «lleproguueckuii 3aKoH 11 2 2 7
JA.M.MenzeneeBa u CTpoeHUE aTOMa
Paznen 3. «XuMunueckas cBS3b U CTPOEHUE 11 2 2 7
MOJICKYII»
Paznen 4. «Bona. PactBops» 11 2 2 7
Paznen 5. «Boanble pacTtBopbl anekTponu- | 11 2 2 7
TOBY
Paznen 6. «OxkucnutenbHo- 12 2 2 8
BOCCTaHOBHUTEIIEHBIC TIPOIIECCHI»
Pa3znen 7. «Kiaccel HeopraHM4eCKHX 24 4 4 16
COECTUHEHUI
KOHMAKMHAsL paboma Ha NPoMenCymo4HoM 0,35 0,35
konmpoae (KPA)
KOHMPObHAsL paboma 7,65 7,65
Iloozomoska k 3auemy ¢ oyenKol (KoH- 9 9
mpoJiv)
Bcero 3a 1 cemecTp 108 | 16 | 16 | 0,35 75,65
HWroro mo qpucuuiinHe 108 | 16 | 16 0,35 75,65

Pasznen 1. «OCHOBHBIE MOHATHS M 3aKOHBI XUMHI




IIpeamer xumMuu. ATOMHO-MOJIEKYISIpHOE yueHrne. OCHOBHBIE CTEXHOMETPUUECKUE 3aKOHBI XUMHH.
TepmoxumHuueckre 3aKoHbl. TepMoaMHaMUYecKrue BEIMYMHBL. DHTponus U 3Heprus I'nboca. Pac-
yemsl MepMOOUHAMUYECKUX XAPAKMEPUCTUK.

Paznen 2. «Illepuoagnuecknii 3axon [[.M.MeHesieeBa U CTPOEHUE ATOMA))
Teopus crpoenusi aroma. CoBpeMeHHass MOJENb COCTOSHHSI JJIEKTPOHA B aroMe. DJIEKTPOHHBIE
o0osiouku atomoB. KBanToBble umcia. [lopsnok 3amoHEHUsS AJIEKTPOHHBIX ypoBHEW. [IpumHuun
[Taymu. IlpaBuno I'yana. [IpaBuno KneukoBckoro. Tumbl opoutaneii. CBolicTBa CBOOOJHBIX aTo-
MoB. [lepronnueckuii 3akoH (.M. Menaeneesa B CBETe COBPEMEHHOW TEOPUU CTPOEHHUSI aTOMOB.

Pasznen 3. «XuMuveckas cBsi3b U CTPOEHHE MOJIEKYJD»
Tunel xumudeckux cBs3ed. Tum cBs3u U cBOMCTBa BemecTB. CTpoeHUE MOJIEKyJ. XHMHUYECKas
CBSI3b U BaJICHTHOCTh. MEXMOJEKYISIPHOE B3aUMO/ICHCTBUE.

Pasznea 4. «Boga. PacTBopbi»

O6mue mousTHs 0 pacTBopax. CriocoObl BEIpaXEHHS KOJIMYECTBEHHOT'O COCTaBa PacTBOPOB.
Bona u ee cpoiictBa. CBolicTBa pazbaBineHHbIX pacTBopoB. Ocmoc. 3akoH Baut-I'odda. 3akoHsl
Payns.

Paznen 5. «BogHble pacTBOPBI 3JIEKTPOJIUTOB»
Teopus snexkTpoauTHueckoi aucconuanuu, Crenenp auccouuanuu. CUibHbIE U caadble 3JIEKTpo-

nuThl. BoopoiHbiii moka3areib. [ 'uaponus comnei.
Paznen 6. «OxucanTEIbHO-BOCCTAHOBUTEIbHbIE MPOIECCHD)
Teopust OKHUCIUTEIBLHO-BOCCTAHOBUTENBHBIX peakuuii. Meroabl cocraBiieHuss ypaBHeHud OBP.
Bnustnue cpenpl Ha xapakrep peakuuu. Hanpasnenue npomexanus OBP. 3]1C nporeccos.
Paznen 7. «Kiaccbl HEOPraHu4ecKuX COeIUHEeHUi
Oxkcuapbl. Kucnotel. OcHoBanus. Coiii CpeiHHUE, KUCIBIX, OCHOBHBIE, JIBOMHBIC U KOMILJICKCHBIC.
4.3 Jlekuuu/nadopaTopHbie 3aHATHSA

Tabmuma 4
CopaepxaHue JIEKIHIT/JIA00PATOPHOr0 NPAKTHKYMA H KOHTPOJIbHbIE MEPONPHATHS
Ne Ha3zBanmue pa3zneina, Ne u Ha3BaHue JieKnuii / @opmupyembie Bux Koa-
n/n TEMBI J1a00pPATOPHBIX 3aHATUH KOMMIETCHITHH KOHTPOILHOTO BO
MEpONpHUsATHsl | YacoB
1. Pa3znen 1. (OcHOBHBIE MOHSATHS M 3aKOHbI XMMHH ) 4
Tema 1. Jlexmus Ne 1 OIIK-1.1, OIIK- 2
(OcuoBHble noHsiTHs U | (OCHOBHBIC TIOHATHS U 1.2
3aKOHBI XUMHUH) 3aKOHBI XUMHH) MIPE3eHTa-
uus B PowerPoint
JlaGoparopHas padorta Ne OIIK-1.1, OIIK- TECTUPOBAHUE, 2
1 12 IIpoBepKa J1abo-
(OcHoBHBIC TIOHATHS U paTopHO# paboTHI
3aKOHBI XUMHH) IPOTPam-
Mbl ChemDraw,
ChemSketch
2. Paznen 2. (Ilepnonnyeckwmii 3akon J[.M.Menneneena 4
Y CTPOCHHE aTOMa)
Tema 1. Jlexmmst No2 OIIK-1.1, OIIK- 2
(Ilepuogmgecknii 3a- (ITeproamaeckuii 3aK0H 1.2
koH J[.M.Menneneera | JI.M.MenneneeBa u ctpoe-
Y CTPOCHHE aToMa) HUE aToMa) MPe3eHTalus B
PowerPoint
JlaGopaTtopnas pabora Ne2 | OIIK-1.1, OIIK- TECTHPOBAHHUE, 2
(ITepuoguueckuii 3aK0H 1.2 IIpoBepKa Jiabo-
J.M1.MenneneeBa u ctpoe- patopHoi paboThI
HHE aTOMa) IMPOTPaMMBI
ChemDraw, ChemSketch
3. Paznen 3. (Xumuueckasi CBSI3b M CTPOEHHE MoJie- 4
KYJI)
Tema 1. | JTlexrms Ne3 OIIK-1.1, OIK- 2




Ne Ha3Banme pazgeia, Ne u Ha3BaHue JeKimii / @opmupyembie Bux Koa-
n/n TEMbI J1a00pPATOPHBIX 3aHSITUIH O T KOHTPOILHOTO BO
MepONpHUsATHS | YacoB
(Xumunueckast cBsi3b U | (XumMudeckas CBSI3b U 1.2
CTPOCHHUE MOJICKYJ) CTpOCHHUE MOJIEKYJ) Tpe-
3eHTauus B PowerPoint
JlaGopaTtopnas pabora Ne3 | OIIK-1.1, OIIK- TECTHPOBAHHUE, 2
(Xumuueckas CBA3b U 1.2 IIpOBepKa Jiabo-
CTPOEHHE MOJIEKYIT) TIPO- paTopHO¥ paboTHI
rpammbl ChemDraw,
ChemSketch
4, Paznen 4. (Bona. PacTBopbi) 4
Tema 1. Jlexmmsa Ne4 OIIK-1.1, OIIK- 2
(Boma. PactBopsr) (Boma. PactBopsr) mipe3eH- 1.2
tauus B PowerPoint
JlaGoparopnas padota Ne4 | OIIK-1.1, OIIK- TECTUPOBAHUE, 2
(Bona. PactBopsl) mpo- 12 IIpoBepKa J1abo-
rpamMMbl ChemDraw, paTopHO# pabOTHI
ChemSketch
5. | Pa3geu 5. (BoaHble pacTBOPBI YJ1EKTPOJIHTOB) 4
Tema 1. Jlextus NeS5 OIIK-1.1, OIIK- 2
(Bonusie pacTBOpbI (BonHbie pacTBOpSHI 3J1€K- 1.2
ANEKTPOJIUTOB) TPOJINTOB) MPE3CHTALINS B
PowerPoint
Jlaboparopnas padorta Ne5 | OIIK-1.1, OIIK- TECTUPOBAHUE, 2
(Boanble pacTBOpPHI 3J€K- 1.2 npoBepka abo-
TPOJIUTOB) MPOTPAMMBEI paropHoii paboThI
ChemDraw, ChemSketch
6. Pa3znen 6. (OKHCINTETLHO-BOCCTAHOBHTEIbHbIE 4
MPOIECCHI)
Tema 1. Jlextug Ne6 OIIK-1.1, OIIK- 2
(OxucnurenpHO- (OxucnurenpHO- 1.2
BOCCTaHOBUTEJIbHbIC BOCCTaHOBHUTEJIbHBIE MIPO-
MPOIIECCHI) LIECCHI) IPE3CHTAIUS B
PowerPoint
JlaboparopHas padora Ne6 | OIIK-1.1, OIIK- TECTUPOBAHUE, 2
(OxucnurenbHO- 1.2 poBepKa J1abo-
BOCCTaHOBUTEJIbHBIE MIPO- paropHoii paboTh
LECCHI) IPOrPaMMBbl
ChemDraw, ChemSketch
7. | Pazgen 7. (Kinacchl HeOpranm4ecKux coeTHHEHHUI) 8
Tema 1. Jlexmmst No7 (Kimaccor He- OIIK-1.1, OIIK- 4
(Kmaccel Heopranude- | OpraHM4ecKuX COeaHnHe- 1.2
CKHX COEMHEHUH ) HUI) Ipe3eHTanns B
PowerPoint
JlaboparopHas padora Ne7 | OIIK-1.1, OIIK- TECTUPOBAHUE, 4
(UnenTudukanus Hewus- 1.2 MpoBepKa J1abo-
BECTHOT'O BEIIIECTBA) MPO- paropHoii paboThl
rpammbl ChemDraw,
ChemSketch
Tabnuma 5
IlepeyeHb BONPOCOB /ISl CAMOCTOSITEILHOI0 H3YYECHHUS JUCHHUILIMHBI
Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIs
Ha3Banue pa3nena, TeMbl
n/n CAMOCTOSITEJIbHOI0 H3YYEeHUS

Paznen 1. (OcHOBHbBIE MOHSATHS ¥ 3AKOHBI XHMHUH)

1. | Tema 1. OcHoBHBle noHsTHA W | 3aKOH PKBMBAJNEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH
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Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIsI
HasBanue pa3sneia, TeMbl
n/n CaMOCTOSITEIbHOT0 M3YYeHHS

3aKOHbl XUMUH coxpanennst Mmaccel (OITK-1.1, OITK-1.2)

Pasnen 2. (Ctpoenne atoma. Ilepuoanyeckunii 3aKoH)

2. | Tema 1. Ctpoenne aroma. Ilepu- | KBantoBbie umcna. Ilepuommueckuii 3akon (OITK-1.1,
OJIMYECKUH 3aKOH OI1K-1.2)

Pasznea 3. (Xumuveckasi ¢Bsi3b U CTPOEHHE MOJIEKYJI)

3. | Tema 1. Xumunueckas cBs3b u | KoBanenTHas, noHHas cBs3u. KoopawHalMoHHAs CBS3b

CTPOCHHUE MOJICKYJIT (OIIK-1.1, OIIK-1.2)
Pasznea 4. (Boxa. PacTBopbi)
4. | Tema 1. Bona. PacTBOpsI CrniocoObl  BbIpakeHHst coctaBa pactBopa (OITK-1.1,
OIIK-1.2)

Pa3nen 5. (Boanbie pacTBOpBI 3J1€KTPOJIUTOB)

5. | Tema 1. Boaubie pactBopbl a5ek- | ['umponus cosneit (OITK-1.1, OTIK-1.2)

TPOJIUTOB
Pa3nen 6. (OxkucanTEIbHO-BOCCTAHOBUTEIbHBIE POLECCHI)
6 | Tema l. OkwucnurenbHo- | Metonsl cocraienus ypasuenuin OBP (OITK-1.1, OITK-
BOCCTaHOBUTEJIbHBIE MPOIIECCHI 1.2)

Pasznea 7. (Kiiaccbl HeOpraHm4ecKux coeuHeHuil)

7 | Tema 1. Knaccer nHeoprannueckux | Oxcunbl. Kucnorel. OcnoBanusi. Conu cpeHue, KUCIbIX,

COCIMHEHUN OCHOBHBIC, aBOiHBIC U KomiuiekcHbie (OITK-1.1, OIIK-
1.2)
5. O6pa3oBare/ibHbIE TEXHOJIOTHU
Tabnuua 6
IIpuMeHeHNEe aKTUBHBIX H HHTEPAKTHBHBIX 00pa30BaTe1bHbIX TEXHOJIOTHH
Ne HaumeHoBaHMe MCIO/Ib3yeMbIX AKTUBHBIX W HH-
Tema u popma 3ansaTHSA .
n/n TePaKTHBHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIl
1. Knaccsl Heopranmueckux co- | JIP | Texnonorus npoGieMHOro o0yueHus
€IUHEHUN
2. OxucauTenpHo- JIP | TexHONOrHsI KOHTEKCTHOTO O0YUYEHUS
BOCCTaHOBUTEJIbHBIE POLIECCHI

6. Tekymmii KOHTPOJIb YCIEBAEMOCTH M MPOMEKYTOYHASI ATTECTAIMSI 0 UTOraM OCBOEHHS
AUCHUILTHHBI
6.1. TunoBble KOHTPOJIbHBIE 3aJaHUSI UJIH HHbIE MAaTEPHAJIbI, HEOOXOMMBbIE VIS OLEHKH
3HAHUIi, YMEHN U HABLIKOB U (/M) ONbITA JeSATeJIbHOCTH
1) TecTbl 11 TEKYyLIEro KOHTPOJIsI 3HAHUH 00y4arOLIMXCH
Tema 1 «OcHOBHBbIE MOHATHS U 3aKOHbI XUMHI
1. O6wvemubIe onu azota u sTHieHa (C2Ha) B cmecu oguHakoBbel. MaccoBble A0 Ta30B B ATOM XKe
cmecH (0,5 6amna): a) oguHAKOBBI; 0) OOJBIIE Y a30Ta; B) OOJNbIIE Y ATUIIEHA; T') 3aBUCAT OT JaBJe-
HUSL.
2. Macca 10 m® Bo3yxa 1ipu H.y. paBHa (B kr) (0,5 6amna): a) 20,15; 6) 16,25; B) 14,50; ) 12,95.
3. 465 mr ¢ocdara KaIbIHs COJEPKAT CICIYIONIEEe YUCIO KAaTHOHOB U aHWOHOB COOTBETCTBEHHO
(0,5 6amma): a) 2,7°10% i 1,8410%%; 6) 4,5¢10% u 3,0-10%; B) 2,7.10% u 1,8410%°; r) 1,2¢10% u
1,1210%.
4. Yucio MoJib MONEKYJ BOAbI, conepxkarneecs B 18,06°10%2 mosekynax Bossl, papHo (0,5 6ara):
a) 0,667;6) 0,5;B) 0,3; 1) 12.
5. VI3 npuBeACHHBIX HIKE BEMIECTB K IPOCThIM oTHOCATCS (0,5 Oanna): a) cepHast Kucnora; 0) cepa;
B) BOAOPO; T') Opom.
6. AToM, umetomuii Maccy 2,6621072° xr, coorseTcTBYyeT dnementy (0,5 6anna): a) cepa; 6) MarHumii;
B) KHCIIOPOJI; T) IUHK.
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7. Yactuia, SBISIOMAICS XUMUYECKH 1eTuMoit, 310 (0,5 6ana): a) mpoToH; 6) MOJIEKyIa; B) MO3H-
TPOH; I') aTOM.

8. O0 yriiepojie Kak 0 MPOCTOM BeIEeCTBE TOBOPUTCS B yTBepxkacHUH (0,5 Oamra): a) yriepoa pac-
MPOCTPAHEH B MPHUPOJIC B BHUJIE M30TOMA C MACCOBBIM YKCIIOM 12; 0) yriiepos nmpu ropeHuu B 3aBH-
CUMOCTH OT YCJIOBUH MOKET 00pa30BbIBATh JIBA OKCHJIA; B) YIJIEPOJl BXOJAUT B COCTaB KapOOHATOB;
T') YTIEpOa UMEET HECKOJIBKO aJTIOTPOITHBIX MOAU(DHUKAIIHIA.

9. BantentHocTh atroma — 310 (0,5 Gamna): a) YKCIIO XUMHUYECKHX CBS3€H, 0Opa30BaHHBIX JaHHBIM
aTOMOM B COEIMHEHHH; 0) CTENeHb OKHCICHHS aTOMa; B) YUCIO OTAAHHBIX WJIM MPHUHATHIX DIIEK-
TPOHOB; T) YHCIO 3JEKTPOHOB, HEIOCTAIOIIEe A0 IMOJIyYeHUs AJIEKTPOHHOW KOH(Urypauuu Onu-
JKalllero MHePTHOTO Trasa.

10. Kakoe w3 cnemyromux siBieHud sBisiercs xumudeckuMm? (0,5 Oanna) a) miaBieHHE Jbaa; 0)
3JICKTPOJIU3 BOJIBI; B) BO3TOHKA H0/a; T') (POTOCUHTE3.

Tema 2 «Ilepuoguuecknii 3axon J.MU.MeHes1eeBa U CTPOEHUE ATOMAa)

1. 3 xakux yactuil coctout aroMHoe sapo (0,5 Gamna): a) U3 MPOTOHOB U AJIEKTPOHOB; 0) U3
HEUTPOHOB U AJIEKTPOHOB; B) TOJILKO M3 IIPOTOHOB; T') MPaBHJILHOTO OTBETA HET

2. Y Kakoro u3 3JE€MEHTOB Ha BHEIIHEM ypoBHEe Haxoautcs 4 snektpona (0,5 6amna): a) Ne22; 06)
Nel04; B) Nel9; r) Nel4.

3. Kakoii U3 nepednciaeHHbIX IEMEHTOB pacnoliokeH B raBHoW noarpymme (0,5 6amma): a) No20;
0) Ne30; B) Ne29; 1) Ne21.

4. Kaxas (opMya COOTBETCTBYeT KOH(pUryparuu atoma asota (0,5 6amra): a) 1% 252 2p%; 6) 1s% 252
2p°3s3; B) 152 25? 2p°; 1) 15?282 2p°

5. ATOM Kakoro dJIeMeHTa HMeeT CTPOeHHe BHemHero ypoBHs 3s23p* (0,5 6amma): a) Nel7; 6) Nel6;
B) No26; ) Ne8

6. C oKCcHI0M KaKoro 3jieMeHTa He B3auMoencTByet okcua maruus (0,5 6anna): a) Ne6; 6) Nel4; B)
Ne34; 1) Het BepHOTrO OTBETa

7. CoctaB Bbiciiero okcuaa ¢ocdopa u ero ruapokcuaa (0,5 6amna): a) 3205 , OHs; 6) 3205 ,
3(0OH)s; B) 9205, H3DO4; 1) HET BepHOTO OTBETA

8. B psay N — P — As — Sb nemetannudeckue coiicta (0,5 0ama): a) yMeHbLIAIOTCS; 0) HE H3Me-
HSIOTCS; B) U3MEHSIOTCS IEPUOANYECKH; T') YCUITHBAIOTCS

9. Kak MOXHO ONpeAenuTh YUCIO AJIEKTPOHOB HAa BHEIIHEM YpPOBHE y AJIEMEHTOB TJIABHBIX MO/I-
rpym (0,5 Gamia): a) mo HOMEpYy AIeMeHTa; 0) o0 aTOMHOM Macce; B) M0 HOMEPY TPYIIIbL; T) O
HOMeEpY NepHoaa

10. Dnement Nel7 umeer BanentHoctH (0,5 6ama): a) I, Ill; 6) I, IV,VI; B) I, V, VII; 1) |, 1Il, V,
\l

Tema 3 «XumMuueckas CBSI3b U CTPOEHUE MOJIEKYJD»

1. Kak Ha3bpIBaeTCcs XMMHYECKas CBSI3b, 00PA3YIOLIAsCs MEXKIAY aTOMaMU 3a CYET OOMIMX JIEKTPOH-
HbIX nap (0,5 6anna): a) HoHHas; 0) KOBaJleHTHAsI; B) METaJNTIMYecKasi I') BOJIOPOAHAS

2. Kakoii u3 snementoB umeet HaumensIyto D0 (0,5 6amna): a) N; 6) B; B) Se; r) O

3. Kakast cBs3b 00pa3zyercss MeXIy aToMaMH HeMmeTauioB ¢ oauHakoBoi DO (0,5 Ganna): a) MOH-
Hasi; 0) MeTaJIIIMYeCcKast; B) KOBaJICHTHAsSI MOJISIpHAS; T) KOBAJICHTHAs HETOJIIpHAs

4. HazoBuTte BeriecTBo ¢ nonHou cBs3bio (0,5 6amna): a) CHs; 6) CaCly; B) CO2; 1) HeT BepHOTo
OTBeTa

5. YkaxxuTe BEeNIecTBO ¢ KOBAJICHTHOH MoIisipHO# cBsi3bio (1 6am): a) NaF; 6) HI; B) C; r) MgO

6. Ctpoenue BemecTBa n3oopaxaercst ycinoBHo A'B . Kakoro Tuma cBsi3b MEK/y YaCTHIIAMH BEIIlE-
ctBa (1 Gamn): a) KoBaJleHTHAs MOJsIpHast; 0) KOBaJIEHTHAs! HETOJsIpHAs; B) HOHHAs; T') METaJJInye-
cKas

7. Kak n3MeHseTCst 2JeKTPOOTPUIIATEIHHOCTD 3JIEMEHTOB C POCTOM 3apsizia siapa B TpyIax, B TJIaB-
HBIX noarpynmnax (1 6amn): a) He u3MeHsiercs; 0) YCHIMBACTCS; B) YMEHBIIACTCS; T') TIEPUOTUYECKU
MOBTOPSIETCS

2) KonTpoJsbHasi pa6oTa VIl TeKYLIero KOHTPOJIsl 3HAHUH 00y4aroIMXCst

BapuanTt 1

1. KakoBa keCTKOCTh BOJBI, COAep Xk aiieid TOJNBKO COJIM MarHus, €Clu MOCIe BbIMTAPUBAHUS
poObI BoJbI 00beMoM 10 M1, B CyXOM ocTaTke 0OHapyKEHO Xjopuaa Maruus - 1,9 mr, kapOoHaTa
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maraust — 0,84 mr, cynbdara maraus — 3,0 mr.

2. KakoBa BpeMeHHast )KeCTKOCTb BOJIbI, B IUTpe KOTOpoit comepxkurcs 0,146 r runpokapOoHa-
Ta MarHus’?

3. Omnpenenute creneHs okucienus maprania B8 MnO, MnO(OH)2, KMnO4, KoMnOa.

4, VYpaBHsiiTe peakiuu, YKOKUTE OKUCIUTENb U BoccTanoBuTeNb: CH30H + KMnO4 + HaSO4
— HCOOH + MnS0O; + K2S04 + H20, Mg + HNO3(p) — Mg(NOs3)2 + NHsNO3 + H20

5. 3akoHuuTh ypaBHeHus peakiuii: Ca + HNO3 (konm.) —  Cu + HNOg3 (kon1r.) —

6. Ha 18 r TexHMYecKOro ajqrOMHHHSA IMOJCHCTBOBAIM M30BITKOM pacTBopa eakoro Harpa. [lpu
9TOM BBIIENNIOCH 21,4 11 ra3a npu HOPMaJbHBIX YCIOBHSX. BBIYMCIUTH CKOJIBKO IPOLIEHTOB HEpAC-
TBOPHUMBIX IPUMECEN CONEPIKATIOCh B TEXHUYECKOM AJIFOMHUHHUH.

Bapuanr 2

1. HoHOOOMEHHBIH crtoco0 yMmsrdeHus u oOeccoluBaHus Bobl. [IpuBenuTe ypaBHEHHS MPO-
TEKAIOIINX PEAKLIHMN.

2. [Tpu xunstaenun 250 M1 BOJIBI, co/iepikaliel TuApoKapOOHAT KajbllMs, BbIIIAJ OCAIOK Mac-
coit 3,5 mr. Yemy paBHa KECTKOCTH BOBI?

3. Omnpenenure crenenb okucienus xkenesa B FeO, Feo03, Fe304, KoFeOs.

4. VpaBHsIiiTe peakluM, YKaKHUTe OKHCIUTeNlb u BoccraHoBUTENIb: MN(NOs)2, + NaBiOs +

HNO3z — HMnOg4 + Bi(NO3)2 +NaNO3z+H>0, H202 + KMnO4 + H2SOs4 — MnSO4 + K2SO4 + O3 +
H20
5. 3akoHYUTH ypaBHeHUs peakuuit: Zn + HoSO4 (konu.) —; Zn + HNOg3 (koHi1r.) —
6. [Tpu pactBopennnu 20,1 T crutaBa amoMuHus ¢ MaraueM B pactBope NaOH Beinenmiocs 16,8
J BOAOPOJIa, U3MEPEHHBIX MPH HOPMaJIbHBIX ycloBuUsAX. HailTu mporneHTHOe copepikaHne MarHus B
ATOM CILJIaBe.

3) Bonpochl Kk 1a00paTOpHBIM padoTam
Tembl 1abopaTopHBIX PadoOT:
. «OCHOBHbI€ MTOHATHUS U 3aKOHBI XUMUN
. «ITepnognueckuii 3akon [[.M1.MeneneeBa u CTpOEHUE aTOMay
. «XUMHUYecKas CBSI3b M CTPOCHHE MOJIEKYI»
. «Bona. PactBopbI»
. «BoaHbIe pacTBOPHI 3JIEKTPOIUTOBY
. «OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE TIPOLIECCHI»
. «(MneHTrduKaus HEN3BECTHOTO BEIIECTBAY
Bonpocs! k kax1oii 1abopaTopHOil paboTe HaXOAATCSA B KOHIIE COOTBETCTBYIOIIETO paszerna yueo-
Horo rocoous I'.H. CerueBa, M.B. Tauaes, B.E. Konomies. Xumus. - MockBa: PTAY-MCXA um.
K. A. Tumupszena, 2016 - 108 c. (3:71€KTpOHHYIO BEPCHUIO TOCOOMS MOYXKHO CKayaTh C O(UIIUATBHOTO
caiita PAY-MCXA umenu K.A. TumupsizeBa no ccouike http://elib.timacad.ru/dl/local/412.pdf).

4) llepeyeHb BONMPOCOB, BHIHOCMMBIX HA MPOMEKYTOYHYH) aTTeCTAUIO (3a4YeT C OLeH-

N NN R WDN -

KO¥):

B Ounet Bxomart 2 TeopeTHUYecKux Bompoca u 1 3amaqa.

1. AToMHO-MONEKyIsspHOE yueHue. OCHOBHBIE XUMUYECKHE ITOHATHUS: aTOM, MOJIEKYJIA, JIEMEHT.
. OCHOBHBIE CTEXHOMETPUYECKHNE 3aKOHBI XMMHUHU. 3aKOH B3aMMOCBS3H MACChl U SHEPTUH.

. 3aKOH MOCTOSIHCTBA cocTaa. J[anbToHU Bl bepTommmpl. DOKBUBaIEHT. 3aKOH SKBUBAJIEHTOB.
. CoxHOCTB cocTaBa atoMa. PagnoakTBHOCTG. fiepHas MOJENb aToMa.

. /IBOMICTBEHHAsI KOPIIYCKYJISIPHO-BOJIHOBAS IIPUPOJA JIIEKTPOHA. Y paBHeHue Jle-bponis.

. XapaKTepucTUKa SHEPTUH JIEKTPOHA YEThIPbMS KBAHTOBBIMH UHCIAMH.

. [Ipunnun [Taynu. I[Ipasuiio I'ynaa.

. DJIEKTPOHHAsI EMKOCTh YPOBHEHN U TIOTYPOBHEM.

. PactipeienieHue 31€KTpOHOB B aTOMax 0 YPOBHSAM U NOYPOBHSIM.

10. IIpaBuna KneukoBckoro. [Tpumepsr.

11.s, p, d, f - aemeHTHI M UX MecTO B iepuoanyeckoi cucreme [1.11. Menaeneena.

12. CBoiicTBa CBOOOIHBIX aTOMOB.

13. DHeprus MOHM3ALUK U SHEPTHSI CPOJICTBA K AJIEKTPOHY.

14. OtHOCUTENBHAS SJIEKTPOOTPULIATEIIBHOCTD AJIEMEHTOB.

O 03O L B~ W

12



15.

[Tepunomnueckuit 3akon [[.11. Menneneea. CoBpemeHHasi (OpMyTUPOBKA MEPHUOTUIECKOTO 3a-

KOHa.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37
38.
39.
40.
41.
42.
42.
43.
44.
45.
46.
47.
48
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

®uU3NYECKU CMBICI OPSIAKOBOTO HOMEpPA 3JIEMEHTA B MEPUOIMUECKOM cucTeme. 3aKkoH Mo3iiu.
Crpykrypa nepuoaundeckoit cucremsl [[.1. MenaeneeBa. XapakrepucTuka rpyni ¥ NepuoioB.
Ilepuoauueckuii 3aKOH B CBETE YUEHHUS O CTPOCHUU aTOMOB.

KopaneHTHas CBS3b.

MexaHn3M BO3HMKHOBEHHS KOBAJICHTHOM CBS3H.

CBo¥CTBa COCAUHCHNUM C KOBAJICHTHOM CBS3BIO.

HacpllaeMocTh 1 HanpaBi€HHOCTh KOBAJIEHTHOM CBSI3U

JMMoabHBIA MOMEHT KaK XapaKTepHUCTUKA MOJSIPHOCTH MOJICKYJIL.

JIOHOPHO-aKLIENTOPHBI MEXAHU3M BO3ZHHMKHOBEHUSI KOBAJIEHTHOW CBSI3H.

Bonopoanas cBsi3b M €€ 3Ha4€HUE B CBOMCTBAX BO/IBI.

HMonHas CBSI3b.

MexaHn3M BO3HMKHOBEHHS HOHHOM CBsI3M. CBOMCTBA COCIMHEHNH, C HOHHOM CBSI3BIO.

Bona B mpupoge u e€ croiictBa. OXpaHa BOJHBIX PECYPCOB.

Oco0eHHOCTH CTPOEHUSI MOJIEKYIT BOJBI - TUTOJb.

SIBiieHME acconuay MOJIEKYJ BOABI HA OCHOBE BOJOPOIHOM CBSI3H.

. AHOMAaIuU BOJBI.

XecTkocTh BOJBI M1 COBPEMEHHBIE CITOCOOBI OOPHOBI C HEHA.
PactBopbl. CriocoObI BBIpaXKEHUS COCTaBa PaCTBOPOB.

dusznyueckas 1 XUMUYECKast TEOPHsI PACTBOPOB.

TernnoBble SIBICHUS TPU PACTBOPCHHH.

OcmMoc 1 0CMOTHYECKOE JIaBlIeHHE pacTBOPOB. 3akoH BauTt-T'odda.

. [loHmxkenue gaBneHus mapa pacTBoputens Haja pacTBopoM. [lepBriit 3akoH Payss.

[TonnxeHue TemnepaTypsl 3aMep3aHusl U MOBBIIIEHUE TEMIIEPATyphl KUIIEHUS paCTBOPOB.
OCHOBHBIE TIOJIOKEHUS TEOPHI ITEKTPOIUTUYECKON TUCCOLUALINY.

CreneHp AIEKTPOIUTHYECKON AUCCOLUALIIH.

CunbHble U crabble 31eKTpoauThl. [IpuMepsl.

@DaKTOpHI, BAUSIOLIUE HA CTENEHb 3JEKTPOIUTUYECKOMN THCCOLMALINN.

[TpuMeHeHMe 3aKk0Ha AEUCTBYIOIIMX Macc K pacTBOpaM ciIalbIX 3JIEKTPOIUTOB.
KoHcTaHTa 31eKTPOIUTUYECKON JUCCOLMALINH.

CuibHBIE JIEKTPOJIUTHI U UX COCTOSIHUE B pacTBopax. Kaxymiascs cTeneHp qucconuanym.
AKTHBHOCTb MOHOB U KO3(DPUIIMEHT aKTUBHOCTH.

DNEeKTpoIUTHYECKas quccoruanus Boabl. IOHHOE IpOn3BeIeHUE BOJIBI.

Bonoponnsriit nokasarens pH.

. ITonsiTHEe 06 MHANMKATOpAX.

I'maponus coneit. CTyneH4YaTblid THAPOIINS.
Crenenb ruiponn3a u GaKTopsl, BIUSIONINE HA HEe.
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
Crenenb okuCIeHUs (IPUMEPHI).
Teopust OKMCIUTENBHO-BOCCTAHOBUTENBHBIX MTPOILIECCOB.
MeTo/1bI COCTaBIIEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
@DakTOpHl, BIUSIIONINE HA TEYEHUE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB.
Baknelimue oKuCIUTENN U BOCCTAHOBUTEIH.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE SKBUBAJIEHTHI U UX PACUETHI.
Hampasienne oKuCINTENbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB.
OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COETUHEHUH.
3aKOH YKBUBAJICHTOB.

3amauu K 3a4eTy C OLEHKOM

1. YpaBHAiiTe IpUBEJCHHbIE HIKE ypaBHEHUS METOJOM 3JEKTPOHHO-HOHHOTO OajlaHCca, YKaKHUTE
okucauTens U BocctanoBurensk: HNOs + HaS — NO + S + Ho0

2 VYpaBHsHTEe NMPUBEICHHbIC HU)KE YPaBHEHUS METOJIOM 3JIEKTPOHHO-WOHHOTO OanaHca, YKaXHTe
OKHCINTENb U BoccTaHOBUTENE: K2SO3 + KMnO4 + H2SO4 — K2SO4 + MNSO4 + H20
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3. YpaBHsHTE METOJIOM D3JIEKTPOHHO-MOHHOTO OallaHca M YKaKHTE, KaKue CBOWCTBA MPOSBIISCT
MnO:2 B st0it peakuuun: MnO; + FeSO4 + H2SO4 — MnSQO4 + Fez(SOas)3 + H20

4. YpaBHsiiTe METOJOM 3JIEKTPOHHO-MOHHOTO OajlaHca U yKakKUTe, KaKue CBONCTBA IMPOSIBIISIET
MnO: B 3toii peakuuuu: MnO2 + KCIO3 + KOH — KoMnO4 + KCI + H.0O

5. YpaBusiiTe MpUBEACHHbIC HUXKE YPaBHEHUS METOJIOM 3JIEKTPOHHO-HUOHHOTO OajaHca, YKaKuUTe
okucnuTens u BoccraHoBuTelnb: KMnO4 + K2SO3 + H20 — MnO:2 + KOH + K2SO4

6. YpaBHsTE MPUBEACHHbIC HUXKE YPaBHEHUS METOJIOM 3JIEKTPOHHO-HUOHHOIO OajaHca, YKaKuTe
okucnuTens u BoccraHoButenb: SOz + NalOs + H2O — H2SO4 + Nal

7. YpaBHsTE NMPUBEACHHbIC HUXKE YPaBHEHUS METOJIOM 3JIEKTPOHHO-HUOHHOIO OajaHca, YKaKUTe
oKucnuTeNh 1 BocctaHoButedb: KMnO4 + K2SO3 + KOH — KaMnO4 + K2SO4 + H20

8. YpaBHsiiTe NpUBEACHHBIC HUXKE YPABHEHUS METOIOM 3JIEKTPOHHO-WUOHHOTO OajaHca, yKaKUTe
okuciuTens 1 BocctaHoBUTeNb: KNO2 + KoCro07 + HaSOs — KNO3 + Cr(SO4) + KoSO4 + H20

9. YpaBHsliTe NPUBEICHHBIC HIKE YPaBHEHUS METOJIOM 3JEKTPOHHO-HOHHOTO OallaHCa, YKaKUTE
okucnurens 1 BocctanoButelb: CU + HNO3(omy — CU(NO3)2 + NO2 + H20

10. YpaBHsiiTe MpUBEICHHBIE HUKE YPABHEHUSI METOJIOM DJIEKTPOHHO-MOHHOTO OajlaHca, YKaKHUTe
okuciauTens 1 BocctaHoBuTelb: KoCro07 + HaS + HaSO4 — Cra(S04)3 + S + KaSO4 + H20

11. YkaxuTe, Kakue U3 MPUBEICHHBIX HUKE COJICH OYyAyT MOABEPTaThCS THAPOIIN3Y, HAIMUIIUTE CO-
OTBETCTBYIOIIME YpaBHEHHs peakimid, ykakute pH cpensl: BaClz, KNO2, AI(NO3)s.

12. bynyr mu moaseprarbes ruaposmsy coimu KsPOs, CrCls, FeCOs, KNO3? OtBer obocHyiite,
HAIUCaB COOTBETCTBYIOIIUE YPaBHEHHS B MOJIe-KYJISIpHON U HOHHOM hopme, U ykaxkute pH cpensl.

13. Kakue U3 nepedrciIeHHBIX HIDKE COJICH, TIOJIBEPrasich THAPOIIN3Y, 00pa3yloT OCHOBHBIE COJIU: a)
Cr2(S04)3, 6) Na2COg, B) FeClz? Hanumimre ypaBHEHHUS THIPOJIU3A.

14. Kakue u3 coseit noasepratorcs ruapoinsy: KoCOz, LiCl, Ni(NOz)2, NH4CI1? CocraBbTe Moste-
KYJISIpHBbIE U MOHHbBIE YpaBHEHUS TUAPOIN3a, YKaxuTe pH cpenpl.

15. Kakue u3 couneit noaseprarorces rugponusy: LizS, BaCly, Fe(NO3z)2? CoctaBbTe MOJICKYISPHBIC
U MOHHBIE YPAaBHEHMsSI X THIPOJIM3A.

16. [Ipu cnuBanuu pactBopoB xjopuaa xenesa (III) u xkapbonata HaTpus BbIAENSIETCA Ta3 U BbIIA-
naet ocaaok. Yto 370 3a BenlectBa? Hanummre COOTBETCTBYIOLINE YPAaBHEHHS PEaKIUi THIAPOIIU3a.
17. Kakue u3 nepeuncinennbix coneit: KoS, NaNO3z, NH4Cl — monsepratorest ruaponusy? Hamumm-
T€ YpaBHEHUS TUAPOJIN3a B MOJIEKYJISIP-HOM U MOHHOM dopme u ykaxure pH cpenbl.

18. Hanuiure ypaBHeHMs THAPOIIN3A B MOJIEKYJISIpHON ¥ HOHHOU (hopme conu SnCloe.

19. Bynyr nu moaseprarbest runponusy comu: KoHPOs, Cr(NO3)3, KNO3z. Hanumute ypaBHeHUs
TU/IPOJIN3a B MOJIEKYJISIPHON M HIOHHOU (hopMme.

20. Kaxue u3 coseii moasepratorcst ruapoiansy: NaNO2z, MnClz, KNO3? Jlns kakaoit U3 ruaposiu-
3YIOIIMXCSI COJICH HAMTUIINTE MOJICKYJISIPHBIE 1 MOHHBIE YPaBHEHUS THAPOIIU3A.

21. UzBectHO, uto mipu 42 °C paBiieHHe HACBIIICHHOTO mapa Bojabl paBHo 8199,325 Ila. Kak usme-
HUTCS JIaBJICHUE, €CJIH MPH 3TOH Temrieparype B 540 Mt Boabl pacTBOpUTH 36 T Itrok03bl CeH1206?

22. aBnenue napa Haja pactBopoM 10,5 r Heanextponura B 200 r anerona pasHo 21854,40 Ila.
Jasnenne mapa uucroro anerona (CHz)2CO mpu 3To#i Temnepatype paBuo 23939,35 ITa. Ompene-
JUTE MOJIEKYJISIPHYIO MacCy HEedJIeKTPOJIUTA.

23. IIpu kakoi Temneparype 3aMep3aeT BOAHBIM PACTBOP 3TUIIOBOTO CIIMPTA, €CIM MaccoBas JOJIA
C2HsOH B Hem paBHa 25 %? (Ksaw = 1.86)

24. Tlpu xaKkoi TemIepaType KHIUT BOIHBIA PacTBOP TIOKO3bI, eciu maccoBas noiisi CsHi1206 B
HeMm paBHa 10 %? (Kam = 0,52)

25. Ilpu pactBopenun 1,6 T HeanekTpoauTa B 250 M1 BOJIBI OBLT TOJIYYE€H PacTBOP, KOTOPHKIH 3aMep-
3aet npu Temneparype —0,2 °C. Onpenenure MOJICKYISPHYIO MAacCy PACTBOPEHHOT'O BEIIECTBRA.

26. PactBop 9,2 T #ioma B 100 r meranona 3akumaet npu 65,0 °C, a 4MCTHI METAHOJ KHITUT MPH
64,7 °C. 13 cKOJBKUX aTOMOB COCTOHMT MOJIEKYJa #o/a B pacTBope MertaHona? DOyIUTHOCKOIHYe-
CKas oCTosiHHasi MeTaHoJia paBHa 0,84.

27. Ompenenute ocmoTuueckoe nanenue npu 20 °C pacTBopa caxapa ¢ MacCoOBOM [Ioieit
C12H22011 4 % m miotHocThio 1,014 /M.

28. Onpenenute TeMIEPaTypy, IpU KOTOPOH OCMOTHYECKOE JaBIEHHE pacTBOpa, colaepskamero 45
r Tmok03b1 CeH1206 B 0tHOM suTpe Bozbl, paBHO 607950 Ila.
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29. laBnenue mapa Bozasl ipu 80 °C paBuo 47375 Ila, a naBneHue mapa pacTBOpa HEIJIEKTPOJIHUTA
npu 3Tol ke Temnepartype — 33310 ITa. Kakoe konnuecTBO BOABI MPUXOJUTCS HA OJUH MOJIb pac-
TBOPEHHOT'O BEIIECTBA B 3TOM pacTBope?
30. PactBop, conepxamtuii 0,81 r cepst B 100 r 6eH30ma (30yuTMOCKOMIYECKast TOCTOsTHHAs 2,57)
kuruT npu temieparype Ha 0,081 °C Beimie, yeM 4uCTHIi OeH30i1. 13 CKOIBKHX aTOMOB COCTOMT
MOJIEKYJIa cepbl?

6.2. Onucanue moka3arejieili U KpUTepHeB KOHTPOJISI YCIeBA€MOCTH, ONHCAHUE IIKAJ

OlleHUBAHUS
Kpurepun oneHnBaHus TECTOB: OI[CHKA KOTIMYHOY» CTaBUTCH 3a 4,5-5 HaOpaHHbBIX 0aJlIOB; OICH-
Ka «XOopomo» - 3a 3,5-4 Oayia; OleHKa «yAOBJICTBOPUTEILHO» - 3a 2,5-3 Oaiia; OllEHKa «HEYIOB-
JIETBOPUTEIILHOY CTABUTCS, eciii Habpano 0-2 Gaa.
Kpurepun oueHuBaHusi KOHTPOJbHOM PadoThI:
«OTIUYHO» CTABUTCS 32 PabOTY, BHITOJHEHHYIO TIOJTHOCTHIO 0€3 OIMOOK U HEJ0YETOB.
OreHKa «XOpOIIO» CTaBUTCS 3a paboTy, BHIIOJHEHHYIO TOJHOCTHIO, HO MIPHU HAJIMYKUH B HE He 00-
Jiee OJTHOM HerpyOoi omuOKU M OJTHOTO HeJoueTa, He Oosee IByX HEJI0UYETOB.
OreHka «yIOBIETBOPUTENIBHO» CTaBUTCS, €CJIM CTYJCHT MPaBUJIBHO BBINIOJHUI HEe MeHee 2/3 Bceit
paboThI WK JOMYCTHII HE Oojiee OJHOM rpyOoi OMIMOKHU M JABYX HEIOYETOB, HE OoJiee OAHOU TPy-
0ol 1 01HOM Herpy0oil OIHOKH.
«HeynoBneTBOPUTEIIBHO» CTABUTCS, €CITU TIPABHIILHO BBIITOJIHEHO MeHee 2/3 Bceil paboThI
Kpurepun oueHuBanusi JJ1adopaTopHbIX padoT:
OreHka «5» CTaBUTCS, €CIH CTYJCHT BBITOJHUI paboTy B TIOJHOM 00BeMe ¢ COOJIOICHIEM HE00-
XOJIUMOM TOCIEOBATEILHOCTU MPOBEIEHUSI ONBITOB M HU3MepeHui. HaydHo rpaMOTHO, JIOTUYHO
OTIHCAaJl HAOJIIOICHUST ¥ COPMHUPOBAJ BEIBOJIBI U3 OIBITA. B MpeIcTaBIeHHOM OTYETe MPAaBUILHO U
AKKypaTHO BBITIOJIHIII BCE 3aMTUCH, TAOIUILIbI, Tpa(UKH, BBIYUCICHUS U CIIETall BBIBOIBI.
OrneHka «4» CTaBUTCS, €CIIA BBHIMOJHEHBI TPEOOBAHUSA K OIIEHKE «S5», HO ObUIO TOMyIeHo 2-3 Helo-
yeTta UM 0ojee OJHON rpy0ol OMMOKH M OJHOTO HelodeTa. DKCIEPUMEHT MPOBEJCH HE MOJTHO-
CTBIO WJIM B ONHMCAHUU HAOJIOCHHI U3 OIbITa OBUIN JOMYIIEHB HETOYHOCTH, BBIBOJIBI CCIIAHBI HE-
MIOJIHBIE.
Onenka «3» cTaBUTCS, €clid paboTa BBINOJIHEHA MPABUJIBHO HE MEHEE YeM HAIOJOBUHY, HO 00beM
BBITIOJTHEHHON YacTH MO3BOJISIET MOTYYUTh MPaBUIIbHBIE PE3YNbTaThl. B oT4ueTe ObuM HOMYIIEHBI B
o011eil ClI0XHOCTH He OoJiee ABYX OMMOOK (B BHIYMCIEHUSX, TA0INIIAX) HE IPUHLUUIIUAIBHOTO JUIsS
JaHHOW paboThl XapakTepa, HO TMOBJIMABIIMX Ha PE3ynbTaT BhINONHEHUsA. [lomyckaeT rpyOyro
OmMOKY, KOTOpasi UCIIPABISETCS MO TPEOOBAHUIO TPETIOaBATEIS.
OreHka «2» CTaBUTCS, €ClM 00beM BBIMOJIHEHHON YacTH pabOThl HE TO3BOJSIET CHENaTh MPaBHIIb-
HBIX BBIBOJIOB. B B 0TUeTe 0OHAPYXWIHCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYCHHBIC B TPEOO-
BaHUAX K olleHKe «3». JlomyckaeT aBe u Oomee rpyOble OMUOKU B XO/€ dKCIIEpUMEHTa, B 00BsCHE-
HUH, B 0QOpMIICHIH paOOThI, KOTOPBIC HE MOXET HCIIPABUTH JIAXKE 110 TPEOOBAHHIO IPETO1aBaATEIS.

Cucrema peiiTHHIOBOro y4éTa 3HaHUIi U HABBIKOB CTY/1€HTOB

Tabmnma 7
N HNuTepBan PeiituHroBast oneHka
OreHUBaeMbIN TTapaMeTp [ToBTOpHOCTH
OILICHKH (6ammbn)
Jlexnuu 0-2 8 0-16
[Tocemenue JlaboparopHbie pa- | 0-5 7 0-35 0-51
00TBI
TectupoBanue 3-5 7 21-35
Texymas orenka sHanuii | LOTPOTBHA  pa- | 3-5 1 35
It ot Gora 43-115
11 HABBIKOB JlaboparopHbie pa-
PATOPHEIE PA~ | 3.5 7 21-35
00TBI
HTorosas cymma OajsioB 43-166
Huddepennmaryss ”TOTOBOM OLIEHKH 3-99-112
(aBTOMAT) 4-113-141
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| 5—142-166

CryzneHThl, He HaOpaBIIMe HEOOXOIUMYIO CyMMY OallJIOB, WJIM HE 3aKpBIBIIMHA 3aJ0JHDKEHHOCTH JI0 Hadajla 3a4eTHOM
CecCHuH, HE MONYYal0T OLEHKY-aBTOMAT M CHAI0T 3a4eT. [Jis Aomycka K 3a4eTy He0OXOJMMO 3aKpPBITh BCE 3aJ0JDKSHHO-

CTH.

Kpurtepnu onieHuBaHuA pe3yJbTATOB 00yYeHHUS
Tabmuma 8

Onenka

KpuTtepun onenuBanusi

Bricokuuii ypo-
BEHB «5»
(oTIM4YHO)

OLICHKY «OTJIUYHO» 3aCITyKUBAaCT CTYJCHT, OCBOMBIINI 3HAHUS, YMEHHs, KOMIICTEHIINN U TEOpe-
THYECKUH MaTepran 0e3 mpoOesioB; BBHIMOJHUBIINK BCE 3aJaHUs, MPEIYCMOTPEHHBIC y4eOHBIM
IUITAHOM Ha BBICOKOM Ka4eCTBEHHOM YPOBHE; NPAKTUYECKHE HABBIKK NMPOQECCHOHATIBHOTO HPH-
MCHEHHS OCBOCHHBIX 3HaHUH copmupoBaHsl. KoMmeTeHMH, 3aKpeTIEHHBIC 32 UCIUIUINHON,
chopMupOBaHbI HA YPOBHE — BBICOKHIA.

Cpemumii ypoBeHb
«»
(xoporo)

OLIEHKY «XOPOIIO0» 3aCIIy’KUBA€T CTYIEHT, MPAKTHYECKH IOJHOCTBIO OCBOUBIIMI 3HAaHUS, yMe-
HHS, KOMIIETEHIIMY U TEOPETHYECKUI MaTepual, yueOHbIe 3aJaHns He OIICHEHbl MaKCUMaJIbHbIM
YHCIIOM 0ajuIoB, B OCHOBHOM c(hOpPMHpPOBAJI paKTH4YecKUe HaBbIKA. KoMmeTenumu, 3akperiéH-
HBIE 32 JUCIUIUIMHON, c¢()OPMHUPOBAHBI HA YPOBHE — XOpoIMii (cpexHuii).

Iloporosslii ypo-
BeHb «3» (ynoBie-

OLICHKY «YyHOBJIETBOPHTEJIBHO» 3aCIY)KMBAE€T CTYJEHT, YaCTHYHO C NPOOEIaMu OCBOMBILIHIA
3HaHMS, yMEHHS, KOMIICTEHIIMN U TEOPETUYECKUIH MaTepHa, MHOTHE ydeOHbIe 3aJlaHusl JI00 He
BBITIOJTHUII, JINOO OHM OLIEHEHBI YHCIIOM 0aJJIOB OJM3KMM K MUHUMAIIbHOMY, HEKOTOPBIE MTPaKTH-

TBOPUTEIIBHO) N .

YecKue HaBbIKM He chopmupoBanbl. KommeTeHnmu, 3akperniéHHble 3a TUCUUILIMHON, chopmMu-
POBaHBI HA YPOBHE — JOCTATOYHBII.

MUHUMATbHBIH OLICHKY «HEYIOBJICTBOPHTEIBHO» 3aCIy’)KUBACT CTYICHT, HE OCBOMBIUUKA 3HAHHS, YMCHUS, KOM-
ypoBeHb «2» (He- | NETCHUMH U TEOPETHYECKHH Marepuall, yqeOHble 3a1aHHs HE BBIIOJIHMI, PAKTHIECKHE HABBIKA
yroBinerBoputens- | HE copmuposansl. Komnerenuun, 3akperiéHuble 3a IMCUUILIMHON, He ¢OPMHPOBAHbDI.

HO)

7. Y4yedHO-MeTOAM4ecKoe U MH(OPMALIMOHHOE 00ecnedeHre TUCHMILIHHBI

7.1 OcHoBHAs JUTEpaTypa
1. Xuwmus : yuebnuk / JI. H. baunos, M. C. I'yrenes, U. JI. [lepdunosa, U. A. CokomnoB. — CaHKT-
[MerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-1289-1. — Tekcrt : anekTpoHHsIi // JlaHb : dmek-
TpoHHO-OnOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/210977
2. Capraes, I1. M. Heoprauudeckas xumus : yueonoe nocodue / I1. M. CapraeB. — 2-e u3n., Uctp.
non. — Cankr-IlerepOypr : Jlans, 2022. — 384 ¢. — ISBN 978-5-8114-1455-0. — Tekcr : 31neKTpOHHBIH //
Jlanb : anekTpoHHO-OMOIMOTeuHast cuctema. — URL: https://e.lanbook.com/book/213263
3. Eropos, B. B. Heopranndeckast u ananutuieckass XuMusl. AHaNATH4YeCKast XuMus : yueOnuk / B. B.
Eropos, H. U. Bopobsesa, U. I'. CunsectpoBa. — Cankr-llerepOypr : Jlans, 2022. — 144 c. — ISBN 978-
5-8114-1602-8. — Tekcr : snekTpoHHbId // JlaHp : 3nekTpoHHO-OMOMMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/211559

7.2 JlonoHUTEJbHAS JIUTEPATypa
1. Crace, H. ®@. Pemenue 3amau no odmieit xumuu / H. @. Cracs, A. B. KoprryHoB. — 4-e u3j., crep. —
Cankr-IletepOypr : Jlanb, 2023. — 168 c. — ISBN 978-5-507-45529-4. — Tekcr : anexkTpoHHsbIi // JlaHb :
aNeKTPOHHO-OnOIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/271322
2. KymbikoB, P. M. ®usnueckas u KoJutlougHast XuMus : yueOHoe nocodue ais By30B / P. M. Kymeikos, A. b.
Uttnes. - 2-e u3za., crep. - Cankr-IlerepOypr : Jlanb, 2021. - 236 c. - ISBN 978-5-8114-7414-1. - Tekcr :
2IIeKTPOHHEIH // JIaHb : anekTpoHHO-0MOmoTeunas cucrema. - URL: https://e.lanbook.com/book/160121
3. Hurmatymnun, H. I'. [Ipaktukym no ¢usnveckoit u xomtonauoit xumun / H. I'. Hurmarymnun, E. C. Ta-
HUeBa. — 2-¢ m31., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 116 ¢. — ISBN 978-5-507-45579-9. —
Tekct  :  anmektpoHsbld //  Jlap JNIEKTPOHHO-OMONMMoTeunass  cucrema. —  URL:
https://e.lanbook.com/book/276443

8. Ilepeuenn pecypcoB HHGPOPMALUOHHO-TEJIEKOMMYHUKALUMOHHOI ceTH «HTepHET», HEOOXOIMMBbIX
JJI51 OCBOEHHUS] TUCIMITUHBI
Scifinder https://www.cas.org/products/scifinder mouck METOAMK CHHTE3a, IUTEPATYPHBINA W MATEHTHBIN IMO-
UCK 110 XUMHH (OTKPBITBIN TOCTYII)
BA3A JAHHBIX "XMMUS" Beepoccuiickoro HHCTUTYTa HaydHOM U TexHudeckor uHpopmanuu (BUHU-
TH) http://www.viniti.ru/ (OTKpBITEIi TOCTYII)
elibrary.ru — snexrponnas 6ubimoTeka, conepkut ctatbi 13 6osee 30000 KypHaOB (OTKPBITHIH JOCTYII)
Rambler, Yandex, Google — morckoBbie CHCTEMBI (OTKPBITHIN TOCTYII).
9. IlepeyeHb NpOrpaMMHoOro obecneyeHus: 1 MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
OTCYTCTBYIOT
10. Onucanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM /IJIsi OCYIIIECTBICHUS 00pa3oBa-
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http://www.cas.org/SCIFINDER/scicover2.html
https://www.cas.org/products/scifinder
http://www.viniti.msk.su/
http://www.viniti.ru/

TEJIBHOTO MpoLecca M0 AUCHHUIIIINHE
Tabmuma 10
Ceenenusi 00 00ecrie4eHHOCTH CIIEeNMATM3UPOBAHHBIMY Ay IMTOPUAMU, KAOMHETAMHU,
JadopaToOpUsIMH

HaunmenoBanue cnenmuajbHbIX
noMeneHud U moMeleHu
JJISE CAMOCTOSITE/IbHOM pado-
ThI (Ne yueOHOro Kopmyca, Ne

OCHALLIEHHOCTE CHEIHAJLHBIX IOMEIeHUH 1 MOMeIeH i
JJIS1 CAMOCTOSITEIbHOM PadoThI

ayIMTOPUM)
1 2
kopnyc 22, ayautopus 201 1. Cromel maboparopusie — 10 mmT.

2. TaGypertk# - 30 mT.

3. Cton npenoaaBaTeabCkuii — 1 mT.

4. BortspkHOM mIKad — 2 mT.

5. locka yuebHas - 1 mr.

6. bans komOuHUpoBaHHas - 2 mt.- (210134000000411,
210134000000412)

7. pH metp - 1 . - (210134000002545)

8. Becnl mperusuonnsie - 1 mr.- (410134000001398)

9. Muctmusrop J13-25 — 1 mr. - (410134000000191)

10. IenTpudyra nadoparopuas - 1 mr. -(410134000000819)
11. Becst nopuuonnbie SK-1000 - 1 mrr.- (210134000000413)
12. baok nutanus - 1 mr. -(210134000001659)

Kopmyc 23, ayauropust 12 1. Crounbl tabopatopasie — 10 mrT.

2. TaGyperk# - 20 mr.

3. Cton mpenoiaBatenbCekuit — 1 mr.

4. BortspxkHOM mikad - 1 .

5 Tabypetkwu - 10 .- (210136600002899)

6. ocka aymutopsas - 1 mr. -(410136000004314)

7. On. neus conpotuBieHus - 1 mr.- (410134000000193)
8. bans komOuHupoBanHas - 2 .- (210134000000409,
210134000000410)

9. Lentpudyra naboparopHo-KIMHHYECKas - | IIT.-
(410134000000192)

10. ®otomerp KOK3 - 1 . - (410134000000186)

11. pH metp MuwumBoabT™eTp - 2 1T, -(410134000000189,
410134000000190)

Jj1 caMOCTOSITENIbHOM pabOThI CTYIEHTOB HCIONB3YIOTCS pecypchl LleHTpanbHO HayuHOM
6ubmuorexu umenn H.W. Xeneznoa, Bkitovaronye 9 YuTaabHbIX 3aJ10B, OPraHU30BAHHBIX 110
NPUHIIAIY OTKPBITOro AocTymna u ocHameHHbIx Wi-Fi, MHTepHeT-10CcTyIOM, B TOM YHCIIE 5 KOM-
IBIOTEPU3NPOBAHHBIX YUTAIBHBIX 3AJI0B, a TAK)KE KOMHATBI CAMOIIOJATOTOBKH B O0IIEKHUTHAX Ned 1
Nes.

11. MeToan4eckue peKOMeHAANH CTYAEHTaM 10 OCBOCHHIO TUCHHUIINHBI

[Ipu n3yueHun AUCUMILIMHBI CTYJIEHTY HEOOXOJMMO MOCEIaTh JIEKIMH, BBITOJIHUTh J1a00-
patopHble pabOThI, MPOUTH TECTUPOBAHKE 110 COOTBETCTBYIOLIUM pa3/iesiaM, PEIIUTh KOHTPOJIbHYIO
paboty. IIpu camocTosiTenbHON paboTe U MOATOTOBKE K BBHIMOJIHEHUIO JTaOOPATOPHBIX paboT B pa-
004MX TeTpaasix HeoOXOAMMO B pasjelie TeOpeThdecKas 4acTh KpaTKoO 3arucaTb OCHOBHBIE MOHS-
TUS1, 3aKOHBI, (POPMYJIBI TAaHHOTO pa3iena, pa3MepHOCTH Beex BennunH B cucteme CU. Ipu Bbinos-
HEHHMH J1a00paTOpHOIl paboTHI TIIATENHFHO BECTH 3aMcH pe3yibTaToB. Ocoboe BHUMaHue 00paTuTh
Ha MPUMEHEHHE OIpeNIeNIAEMBIX BEJIMUUH JUIsl U3YUEHHsI U OIMCAHUS OOBEKTOB OKpYXKarolei cpe-
Ibl. BHUMaTeNbHO U3YyYUTh TEOPETUYECKYIO M MPAKTUYECKYIO YacTh K JIabopaTopHOMY MpakTHKY-
My 10 XHUMHH.
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Buabi u popMbI 0TPAOOTKH MPONYIIEHHBIX 3AHATHIH
CryneHT, mponycTUBIIMKA 3aHATHS, 00s513aH BBINOJHUTH Ja0OpaTOpHbIE PabOTHI, CIATh Te-
CTBIL.
12. MeToauyecKue peKoMeHIANUH MPENoIaBaTe IsIM M0 OPraHu3anuu 00y4yeHus Mo JUCIU-
IUINHE

1. H3yyeHuwe OUCHMIUIMHBI CIEAyeT HAa4MHATh C NPOpabOTKU paboyeil mporpammbl, yIE/IUB
0co00e BHUMaHUE 1eJIsIM U 3ajlauaM, CTPYKTYype, COAEPKaHUIO Kypca.

2. Pabota c koHcnekTamu neknuid. Heo6XxoauMo mpocMOTPeTh KOHCIIEKT JICKIUI cpa3y Mmocie
3aHATUNA, OTMETUTH MaTepuaj KOHCIEKTa JIEKIIUHA, KOTOPBIA BbI3bIBACT 3aTpyAHeHud. [lombiTaThes
HAlTH OTBETHl Ha TPYAHBIE BOIPOCHI, UCIOJIB3Ysl peKOoMeHIayeMyto nuteparypy. Eciu camocros-
TEJILHO HE y/aeTcs pa3oOparbcs B Marepuane, Hajo chOpMYIHPOBATH BOMPOCH M OOPAaTHTHCA 32
MOMOIUIBIO K MPENoJIaBaTeNl0 Ha KOHCYJIbTAUWU WM Onkaiiiei nekuuu. PerynsipHo oTBOIUTH
BpEMA IJid IMOBTOPCHUA HpOfII[eHHOFO mMarcpuaia, MpoBCpssd CBOU 3HAHUA, YMCHHUA U HABBIKU I10
KOHTPOJIbHBIM BOTIPOCAM.

3. Bemonaenne adopatopHbix pador. Ilepen Hawamom maboparopHoil pabOTEI HEOOXOAMMO
U3YYUTh TEOPHUIO BOIIPOCA, O3HAKOMHUTHCSI C PYKOBOACTBOM 10 COOTBETCTBYIOIIEH paboTe U MOJro-
TOBHTB ITPOTOKOJ MPOBEACHHUS pabOTHI: Ha3BaHUE PaOOTHI, 3arOTOBKA TAOJUI JJIS 3aITOJTHEHHS SKC-
MEePUMEHTaIbHBIMU JIAHHBIMUA HAOIIOJCHUM, YpaBHEHUSI XUMHUUECKUX pEaKkiui, pacueTHbie Popmy-
JIBL.

4. OdopmieHre OTYETOB MPOBOJUTH MOCIE OKOHYAHHUS paboThl B maboparopuu. s moxaro-
TOBKH OTUCTA CIACAYCT MPOAHAIN3UPOBATL SKCIICPUMCHTAJIBHBIC PE3YJIbTAThI, COIIOCTABUTL C TCOPC-
TUYECKUMU TIOJIOKEHUSMU WM CIIPABOYHBIMH JTaHHBIMH, OOOOIIUTh PE3yNbTaThl HUCCIEAOBAHUN B
BHJIE€ BBIBOJIOB 110 paboTe.

5. TloaroroBka k 3aHaTusM. [Ipy mOArOTOBKE K 3aHATHUAM HEOOXOAMMO PACCMOTPETh TEOPETHU-
qeCcKUil MaTcpHrall, KOHTPOJIbHBIC BOIIPOCHI U BBINIOJIHUTL YIIPAKHCHUSA, IPEACTABICHHBLIC B ITPAKTHU-
KyMe.

6. CamocrostenpHas paboTa. 3ajaHus MO CaMOCTOSITEIBHON padoTe MO HM3y4aeMbIM TeMam
JOJIKHBI OBITh BHITIOJHEHBI K 3aHATHIO MO JaHHOU Teme. [lo TpynHBIM Bompocam MpOBOSTCS KOH-
CyJIbTaIlNH.

IIporpammy pa3padoraJ:
Konomnnes B.E., k.X.H., TOo1IeHT
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PELHEH3UA
Ha pa6ouyio nporpammy aucuuminasl 51.0.09 «Xumus» OIOII BO no
HanpasJjieHu10 23.03.03 — «IkcmiryaTanusi TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIIUH U
KOMILJIEKCOB», HAIIPABJIEHHOCTH «ABTOMOOM/IbHBIN cepBHCcY, « TexHMYecKnii cepBHC
CTPOUTEIbHO-1I0POKHBIX MALLMH»
(kBasM(puKanys BbIIYCKHHKA — 0aKaJIaBp)

[TaBnoBeiM Anekcannpom EropoBuyem, aoueHTOM Kadeapbl CONPOTUBICHUS Ma-
tepuasioB u aerane mamuH @I'bOY BO «Pocculickuii rocy1apCTBEHHBIN arpapHblid YHU-
BepcuteT — MCXA umenu K.A. TumupsszeBa», JOKTOpoM (U3HKO-MATEMATHYECKUX HAYK
(ajee Mo TEKCTY PELEH3EHT), MPOBEACHA PELEH3Usl padouell MporpaMMbl JUCIUIUIMHBI
«Xumusa» OIIOII BO mno wnampaBinenuto 23.03.03 — «Dkcruryaramusi TpaHCIIOPTHO-
TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOBY», HAMPABIECHHOCTH «ABTOMOOWJIBHBINA CEPBUCY,
«TexHUYeCKHil cepBUC CTPOUTEIHHO-TOPOKHBIX MallluH» (OakallaBpuaT) pa3paboTaHHON B
OI'bOY BO «Poccuiickuii rocynapcTBeHHbI arpapHblii yHUBepcuTeT — MCXA uMeHH
K.A. TumupsizeBa», Ha kadenpe MaTepraioBEICHUSI U TEXHOJIIOTMH MAIIMHOCTPOEHUs (pas-
pabotuuk — KonomieB Butanuii EBrenseBud, noueHT kadeapsl MaTepualioBeICHUS U TEX-
HOJIOTUH MalTMHOCTPOEHHUS, KAHIUJAT XUMUYECKUX HAYK).

PaccMmoTpeB npencTaBiieHHbIE Ha PELEH3UI0 MaTepuaibl, PELEH3EHT MpHUIlET K cie-
JYIOLIUM BBIBOJIAM:

1. TlpenpsBnennas pabodas mporpamMma JUCHUIUIMHBI «XUMUSA» (ajee Mo TEKCTY
[Iporpamma) coomseemcmseyem TtpeboBanusiMm ®PI'OC BO mno nampasnenuto 23.03.03 —
«IJKcIutyaTanusi TPaHCIIOPTHO-TEXHOJIOTMYECKUX MalluH U KOMIUIekcoBy. [Iporpamma co-
Oepowcum BCE OCHOBHBIE pas3felibl, coomeemcmeyenm TpeOOBaHUSM K HOPMAaTHBHO-
METOJINYECKUM JOKYMEHTaM.

2. IlpencraBnennas B [Iporpamme axmyanvnocms ydeOHON NUCHIUIIIIUHBI B paMKax
peanuzaru OIIOIT BO re nodnesicum comuenuro — TUCIUTUIMHA OTHOCUTCS K 00sI3aTENb-
HOI yacTu yueOHoro 1ukia — b1.

3. IlpencraBnennsie B IIporpamMme uenu TUCUUTUIMHBI coomeemcmeyiom TpeOoBa-
HusiM OI'OC BO nanpasnenus 23.03.03 — «DkcruryaTaiiysi TpaHCIIOPTHO-TEXHOIOTHYECKIX
MAaIINH U KOMILJIEKCOBY.

4. B coorserctBuu ¢ IIporpammoii 3a JUCHUIUIMHON «XUMUs» 3aKperieHa 1 kom-
nemenyua (2 unoukamopa komnemenyuu). JlucuuminHa «XuMUs» U MPeACTaBICHHAs
[Tporpamma cnocobHa peanuzosams X B OOBSIBICHHBIX TPEOOBAHUSIX.

5. Pesynvmamul 00yuenus, nipencrabieHHbie B [Iporpamme B Kareropusix 3HaTh,
YMETb, BIAJACTh coomeemcmayom crennduke U CoIep>KaHUI0 TUCIHUILTUHBI U 0eMOHCMpPU-
PYIOm 803MOACHOCHb TIOJTYYEHHUS 3asIBJICHHBIX PE3YyJIbTaTOB.

6. OOmas TpyA0EMKOCTh TUCHUIUIMHBI «XUMUS» COCTaBIsET 3 3a4ETHBIX €AMHMIIBI
(108 gacos).

7. HWudopmanusi 0 B3aMMOCBSI3M M3y4aeMbIX TUCHHUIUIMH U BOMPOCAM HCKITIOYCHUS
NyOnupoBaHUs B COJAEpNKAHUM AUCLHUILUINH coomeemcmeyem NEUCTBUTENBHOCTU. Jluciu-
IMHA «XUMHUS» B3auMocBszana ¢ fpyrumu aucuumirnaamMu OTTOIT BO u Yue6Horo miiana
no Hanpasinenuto 23.03.03 — «Dxcmryaranus TPaHCHIOPTHO-TEXHOJIOTHMYECKUX MAIIWH H
KOMIUIEKCOB» U BO3MOXHOCTb JyOJIMpPOBaHUs B COAECPHKAHUU OTCYTCTBYET.

8. IIpencraBnennas I[Iporpamma mpezmnosiaraeT MCIOIb30BaHUE COBPEMEHHBIX 00-
pa3zoBaTeIbHBIX TEXHOJOTHH, UCIOIb3YEMBbIE MPU PeAIU3AlMK PA3IMYHBIX BUJIOB yueOHOM
pabotel. DopMbI 00pa30BATENBHBIX TEXHOJIOTUN coomeemcmayom Cenn(ruKe TUCIIHILIIN-
HBI.
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9. IIporpamMma JUCHMIUIMHBI «XUMHs» MPEANOiaraeT 3aHsATUS B WHTEPAKTUBHOM
dbopme.

10. Bunel, comepkaHue W TPYIOEMKOCTH CaMOCTOSITENBHOW pPabOTHI CTYACHTOB,
npencraBieHHble B [Iporpamme, coomeemcemeyrom TpeOOBaHUSAM K MOJATOTOBKE BBIITYCKHH-
koB, coaepxkamumcs Bo PI'OC BO nampasnenus 23.03.03 — «3kcruryaTanusi TpaHCTIOPTHO-
TEXHOJOTUYECKUX MAIIUH U KOMILIEKCOB.

11. IlpencraBienHsle U onucaHHble B [Iporpamme GpopMbl mexyueti OLEHKH 3HAHUMA
(yuacTHe B TECTHPOBAHHH, KOHTpPOJIbHAs paboTa), coomeemcmeyiom cCrenupUKe AUCIHU-
IUTMHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

®opMa MPOMEKYTOYHOTO KOHTPOJIA 3HAHUU CTYAEHTOB, IpeaycMoTpeHHas lIporpam-
MO, ocylecTBisieTcs B (popMe 3aueTa ¢ OLUEHKOHM, YTO coomeemcmeyem CTaTycy AUCIH-
TUIMHBI, KaK JUCIUIUTHHBI 00s3aTebHON YacTu ydyeOHoro mukia — b1 ®I'OC BO nanpas-
nenus 23.03.03 — «Okcmryaranusi TPAHCIOPTHO-TEXHOJIOTUYECKUX MAIIUH U KOMIUIEKCOBY.

12. ®opwmbl oOneHKM 3HaHWH, TpeAcTaBieHHBIEe B [Iporpamme, coomseemcmeyiom
crenupuKe TUCITUTUIMHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. VYuebGHo-MeToanueckoe obecrieueHue JUCIUIUIMHBI TPEICTaBICHO: OCHOBHOM JIH-
TepaTypoil — 3 UCTOYHUKA, JONOJHUTEIHHON JTUTEPAaTypoil — 3 HauMeHoBaHUs, HTepHeT-
pecypcbl — 4 ucrtounnka u coomeemcmsyem TpeboBanusm DPI'OC BO Hampapnenus
23.03.03 — «DkcmnyaTarnus TpaHCIOPTHO-TEXHOJIOTUYECKUX MAIIUH U KOMILJIEKCOBY.

14. MarepuanbHO-TEXHHUUECKOE oOOecreueHue AUCIUIUIMHBI COOTBETCTBYET CIICIIH-
¢uKe AMCUMIUTMHBI «XUMUS» U O0ECHEUYMBAET HCIOJIb30BAHME COBPEMEHHBIX 00pa3zoBa-
TEIbHBIX, B TOM YHCIIE UHTEPAKTUBHBIX METOJIOB OO YUCHUS.

15. Meroanueckue pekoMEHAAMK CTyIeHTaM U METOAMYECKHE PEKOMEHAALNH TTpe-
MOJIaBaTENsIM 10 OpraHu3anuy oOydeHHs MO AMCLUMIUIMHE AT MPEICTaBICHHE O CHelH-
¢buke 00ydeHHs MO AUCHUIUIUHE «XUMUS».

OBILIUE BbIBO/bI

Ha ocHOoBaHMM IIPOBEIEHHON PELIEH3MM MOYKHO CHEJIAaTh 3aKIOYEHHUE, YTO XapaKTep,
CTPYKTypa U cojepkaHue pabouedt mporpammbl guctuiuinabl «Xumus» OIIOIT BO no
Hanpasiennto 23.03.03 — «Oxkcruryaranus TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIINH M KOM-
TUIEKCOBY, HAIMpPaBICHHOCTU «ABTOMOOWIBHBIN cepBHUCY», «TeXHWUYECKHUN CEpPBUC CTPOH-
TENLHO-IOPOKHBIX MamHy (KBamu(UKaIs BBITYCKHUKA — OaKayiaBp), pa3paboTaHHas J0-
LHEHTOM Kadepbl MaTepHaIOBECHHUS U TEXHOJIOTUU MAITMHOCTPOCHHUS, KAHAUAATOM XUMHU-
yeckux Hayk, KonomiessiM B.E., cootBercTByeT Tpeboanusm @I'OC BO, coBpeMeHHBIM
TpeOOBaHUAM PKOHOMMKH, PbIHKA TPYAa M MO3BOJIUT NpHU €€ peanus3aluy yCnemHno odecre-
YUTHh (POPMUPOBAHKE 3aSIBICHHBIX KOMITIETEHIIUH.

Penensent: IlaBnoB A.E., noueHT kadeapsl COMPOTUBICHUS MaTEPUAJIOB U JIeTaJleil MaIlIUH
®I'bOY BO «Pocculickuil rocynapcTBeHHbI arpapHblii yHUBepcuTeT — MCXA uMeHH
K.A. TumupsizeBa», T0KTOp HPU3MKO-MATEMAaTHUECKUX HAYK

« » 2023 r.
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