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AHHOTANUA
padoueii nporpammsl yueonoi qucuuminnel 51.0.07 «Xumusa»
JJIS IOATOTOBKM CIENMAJIUCTOB 10 cnienuajbHocT 23.05.01 HazeMHble TPaHCIOPTHO-
TEXHOJIOTH4YECKHUE CPeICTBA,
cnenuajan3anuu: TexHnuyeckue cpeacTBa NPUPOA000YCTPOMCTBA M 3alIIUTHI B YpPe3BbIYANHBIX
CUTYyalUsIX, ABTOMOOM/ILHASI TEXHUKA B TPAHCHOPTHBIX TEXHOJIOTHAX

Legb ocBOeHUs] TUCHMIIMHBI: opMupoBaHre 0a30BBIX 3HAHHMH O (DYHIAMEHTAIBHBIX 3aKOHAX,
3aKOHOMEPHOCTSIX U OCHOBHBIX METOJaX (PU3UKO-XMMUYECKOM HAayKH, YTO IMO3BOJHUT CTYACHTaM
CUCTEeMAaTHU3UPOBATh 3HAHUS BaXKHEUIINX TEOPETUUECKUX 000O0IICHNN XUMHUH; TIOHUMAaHHUE SIBJICHUN
IPUPOIBI, MEXAHU3MbI XUMUYECKHX M (PU3UKO-XUMHUYECKUX MPOIECCOB, MPOTEKAIOIIUX B TPUPOIE
U JKUBBIX OpraHM3Max, MPUHIUIB XUMUYECKON TEXHOJOTHH U IYTH MOAM(PHUKAIUU CYIIECTBYIO-
[IMX TEXHOJIOTHI C y4ETOM TPEOOBAHHI OXpaHBI OKPYKAIOIICH CPEJIbI.
MecTo AUCHMILIMHBI B y4eOHOM muiaHe: UKI b1, o0sa3aTenpHas 4acTh, AUCHUILIHHA OCBAaUBACTCS
B 1 cemectpe.
TpeOoBanusi K pe3yibTaTaM OCBOCHUS AUCHMIUIMHBI: B PE3ylbTaTe€ OCBOCHHUS JMCLUILIAHBI
bopMHUpPYIOTCS CIEAYIOINE KOMIIETCHIIMH (MHAUKATOPBI AocTikeHus kommerenuun): OIIK-1
(OIIK-1.1, OIIK-1.2 u OIIK-1.3); TTKoc-2 (ITKoc-2.3).
Kparkoe coaepkaHue NUCHMINVIMHBI: CTPOCHHME aTOMa U BEIIECTBA, OCHOBHBIE 3aKOHBI XUMMHHU,
OCHOBBI XUMUYECKON TEPMOJIMHAMUKHA U KUHETHKHU, PACTBOPHI: CIIOCOOBI BBIPAXKEHHSI COCTaBa pac-
TBOPOB U MX KOJUIMTATUBHBIE CBOMCTBA, PAaBHOBECHSI B PacTBOpax 3JEKTPOJIUTOB U HEAIEKTPOJIU-
TOB, OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOLECCHI, 3JIEKTPOXUMHUECKUE TIPOLIECCHI.
OO0masi Tpya10eMKOCTh AucHUIUIMHbL: 3 3a4. en. (108 gaca) / B TOM umciie mpakTHuecKkas moaro-
TOBKa: 4 yaca.
IIpoMesKyTOYHBIH KOHTPOJIb: 3a4€T C OLIEHKOM.

1. e 0cBOEHUS AMCHUTIIHHBI

[lenbto OCcBOEHUS AMCLMILIMHBI SBIsETCS (GOpMUPOBaHME 0a30BBIX 3HAHUN O (pyHAAMEH-
TaJIbHBIX 3aKOHAX, 3aKOHOMEPHOCTSX M OCHOBHBIX METOAAX (U3UKO-XUMHUECKOW HayKH, YTO IO-
3BOJIUT CTYJIEHTaM CHUCTEMaTH3UPOBATh 3HAHUS BAXKHEHIIMX TEOPETUUYECKUX OO0OOIIEHUN XUMUM;
MMOHMUMAaHUE SIBJICHUM TPUPOJIbI, MEXaHU3MbI XUMHUECKUX U (PU3UKO-XUMUYECKUX MPOIECCOB, MPO-
TEKAIOIIKX B MPUPOJE U KUBBIX OpraHU3Max, MPUHIUIBl XMMHUECKON TEXHOJOTUU U MyTH MOJU-
(buKaIy CylnecTBYIOIINUX TEXHOJIOTUH ¢ y4eTOM TpeOOBaHUN OXpaHbl OKPY>KaIOIIEeH Cpebl.

2. MecTO IUCUMIJIMHBI B Y4eOHOM npouecce

Jucnunnmna «XuMusi» BKIIOUeHa B o0s3arenbHblil nepedenr @I'OC BO, B nuki aucuumn-
JTuH o0s3arenbHON yacTu. JucuunianHa «XHUMHS» pean3yeTcsli B COOTBETCTBUM C TPEOOBAHUSIMU
@I'OC, OIIOIT BO u Yuyebnoro miana no crneuuanbHoctd 23.05.01 Hazemuble TpaHCHOPTHO-
TEXHOJIOTHYECKHE CPE/ICTBA.

Kypc «Xumus» sBisieTcsi OCHOBOIIOJIAralOIIMM JJIsl U3YYEHHUs CIEAYIOLUX IUCLUIUINH:
«MHxenepHas skonorus», «MarepuanoBeneHnue», « TeXHOIOrnss KOHCTPYKIIMOHHBIX MaTepHalIOB.

OCOOEHHOCTBIO TUCIMILUIMHBI SBJISETCS €€ HANpaBICHHOCTh Ha peaM3aliio CTYACHTaMH
MOJIyYEHHBIX 3HAHUI B MPAKTHUECKOH JIEeATENbHOCTH, (OPMUPOBAHUHM COBPEMEHHOTO MHUPOBO33pe-
HUS O TIpolieccax, MOCTOSIHHO U NePUOIUYECKU MPOUCXOISIINX B 00BEKTaX TeXHOC(hEpHl, Ha OCHO-
BE€ COBPEMEHHBIX 3HAHUI M 3aKOHOB XMMHH, TIOHUMAHUHU BO3MOXKHOCTEH W MEXaHU3MOB BIMSHUS
(ynpaBiieHus1) Ha MPOLIECCHI (PEaKINM), MPOTEKAIOIIUE B OKPYKAIOIIEH cpefe.

Pabouas nmporpamMma IUCHUIUIMHBI « XUMHUS» 111 UHBAJUAOB U JIUIl C OTPAHUYEHHBIMH BO3-
MOYKHOCTSIMH 3/10pOBBS pa3pabaThIBAIOTCS] MHIAMBUAYAIBHO C YU€TOM 0COOEHHOCTEH neuxopusnye-
CKOT'O Pa3BUTHS, UHIUBUAYAIbHBIX BO3MOXXHOCTEH M COCTOSIHUSI 3/10POBbS TAKUX 00YyYarOIINXCS.

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs N0 JHCUMILJIMHE, COOTHECEHHBIX € MJIAHH-
PYEMBIMH pPe3yJIbTATAMHU OCBOCHHS 00pa30BaTeIbHOM IPOrPaMMBbI

N3yuenne naHHOM y4yeOHOM AMCUMIUIMHBI HANIPaBIEHO Ha (JOPMUPOBAHHUE Y O0YyUaIOIIUXCS

KOMITETECHIINH, MPEJICTaBJICHHBIX B Ta0wmIle 1.



TpeOoBaHus K pe3yJbTaTaM 0CBOCHHUSI Y1eOHOM THCIUIIIHHBI

Taomuna 1

peliaTh HHKEHEPHBIE
Y Hay4HO-
TEXHUYECKHE 33]1a4u
B c(hepe cBoeit Tpo-
(beccuoHanbHOM nes-
TEJIBHOCTH ¥ HOBBIX
MEXIUCLIUTIITNHAP-
HBIX HAIIPaBIICHUH C
HCIOJIb30BaHUEM €C-
TECTBEHHOHAYYHBIX,
MaTeMaTHYeCKHUX U
TEXHOJIOTUIECKUX
Mojelen

3HaHHE OCHOBHBIX 3aKoO-
HOB MAaTeMaTHYEeCKHX |
€CTECTBEHHBIX HAyK, He-
00XOAMMBIX ISl peUIeHUs
TUTIOBBIX 3aJad Tmpodec-
CHMOHAJIFHOW  JIeITEIILHO-
CTH

e, Qu3nuecKkou, KOJUIOU/I-
HOHN XUMUH;

-3aKOHOMEPHOCTH  IPOTEKa-
HUS XUMHYECKUX PEaKIUs IpH
SKCIUTyaTallui TPaHCIOPTHBIX
CHCTEM;

-OCHOBHBIC KJIACChI BEIIECTB U
MaTepHaJIOB, IPUMEHSIEMbIC
IIPH SKCIUTyaTallul TPaHC-
MOPTHBIX CUCTEM

SIBJICHU S, IPOUCXOISALINE
B IIpHpO/Ie, OBITY U HA
MIPOU3BOJICTBE;
-ONpPEeNeIIATh BO3MOX-
HOCTb IPOTEKaHUsI XUMHU-
YECKHUX MPEBPALICHUN B
pa3IMYHBIX YCIOBUSAX U
OIICHKH X ITOCJICACTBUIA;

Ko Conepxanue B pe3ynbrare n3yuenust yaeOHON AUCHUTUIMHBI 00y4YaOUIHecs] TOJIKHBI:
Ne A Al NuaukaTopbl KOMIIETEH- Pesy. i A AP0 yrarom A
KOMIIE- KOMITETCHIIHT .
/i . 107071 3HATh YMETh BIIQJICTh
TCHIINH (wm e€ yacTh)
1. | OIIK-1 |Cnocoben craButh 1 |OIIK-1.1 JleMOHCTpHPYET | -T€OPETUYECKHE OCHOBBI 00-|-00BACHATH XUMHUYECKHE |-METOAAMHU MOCTPOCHUS

MaTEeMaTHYCCKHUX, (PU3HU-
YECKUX U XUMHNYCCKUX
MOJIEJICH MPH PEIICHUH
IpOU3BOJCTBCHHLIX 3a-
Ja4; IIaHUPOBAHHEM,
IMOCTaHOBKOM 1 00pa-
OOTKOH JTaHHBIX XHUMH-
YECKOT0 IKCIICPUMEHTA,

OIIK-1.2 Ucnone3yer
3HAaHUA OCHOBHBLIX 3aKO-
HOB MAaTe€MaTUYeCKUX U
C€CTCCTBCHHBIX HAYK JIA

pelleHrss  CTaHJapTHBIX
3a/1a4 B 00JIaCTH DKCILTya-
TaIuu TEXHUYECKUX
CPEICTB  arpONpOMBIIII-

JICHHOT'O KOMIIJICKCa

- XUMHUYECKHE OCHOBBI PALIUO-
HaJIbHOT'O UCIIOJIb30BaHUS
IIPUPOJHBIX PECYPCOB U 3allU-
ThI OKPYKarOLEN CpeIbl.
-HanOoJsiee BaXKHbIE CHIeMAIIH-
3UPOBAHHBIC ITOMCKOBBIC CHUC-
TEMBI 10 Pa3JINYHbIM pa3jie-
JJaM XUMHUU

-OLIEHUBATh BIMSHHUE XU-
MUYECKUX (PaKTOpPOB Ha
OpPraHM3M YEJIOBEKa U
APYTUE CUCTEMBI
-KPUTHYECKU OLIEHUBATh
JIOCTOBEPHOCTbh XUMHUYE-
CKOM mH(popManuu, 1no-
CTYIIAOLIEH U3 Pa3HbIX
VCTOYHUKOB

-HaBBIKAMHU XUMHUYECKO-
IO aHaJu3a U Ha OCHOBE
€ro NPUHUMATh pelie-
HUS 10 PallMOHAIBHOMY
UCIIOJIb30BaHUs IIPH-
POJHBIX PECYPCOB U 3a-
LIUTBI OKPYKAKOLIEH
cpeabl

OIIK-1.3 ®opmupyer
CXEMY U IOCJIeI0BATENb-
HOCTb IPUMEHEHUS OC-
HOBHBIX 3aKOHOB MaTeMa-
THYECKUX U €CTECTBEH-
HBIX HayK JUTSI peain3a-
LIUY TTPOEKTHBIX PEeIICHUH
B 00JIaCTH MMPOCKTHUPOBA-

-HanOoJiee BaXKHbIE CTICIINATH-
3UPOBAHHBIC TTOMCKOBBIE CHC-
TEMBI 110 Pa3JInYHBIM pa3jie-
JlaM XMMHUH, HAyYHBIC U Hay4-
HO-TIONYJISIPHBIE U3AAHHUS,
KOMIThIOTEPHBIC 0a3bl JaHHBIX,
pecypchl HHTEpPHETA

-IPOBO/IUTH CAMOCTOSI-
TEJBHBIA TOUCK XUMUYe-
cKoil nuHopmau
-KpUTHUYECKH  OIECHUBAThH
JOCTOBEPHOCTh ~ XUMHYE-
CKOl wuH(oOpManuH, Tmo-
CTymamomeil u3 pa3HbIX
HCTOYHUKOB;

-TI0JI30BaHUEM Ta0JIH-

[IaM{ U CTIPAaBOYHUKAMH,
-TIOUCKOM  XMUMHUYECKOI
nH(pOpMAIUK C HMCTOJb-
30BaHUEM  Pa3IUYHBIX
HMCTOYHUKOB, B TOM YHC-
Je caiTaMu HHTEpHETa
10 COBPEMEHHBIM BHJIaM




HHA U OKCILTyaTalluu TEX-
HHUYCCKUX CPCACTB arpo-
IIPOMBIINIJICHHOI'O KOM-
IJICKCa

pasIMYHBIX METAJUIOB U
CIUIaBOB, KOMIIO3MIIMOH-
HBIX ¥ HOJMMEPHBIX Ma-
TEpUAJIOB

I1Koc-2

CrniocoGeH ocyiecTs-
JISITh KOHTPOITb U
yIpaBlieHUE TEXHU-
YECKUM COCTOSTHHEM
HA3eMHBIX TpaHC-
MTOPTHO-
TEXHOJIOTHYECKHUX
CPEZCTB C YYETOM
TpeboBaHui OGe3omac-
HOCTH JJOPOKHOTO
JBUKEHUSI U HKOJIO-
THYECKUX TpeOoBa-
HUU

I1Koc-2.3 CoocobeH orie-
HUBATh MIPABHIBHOCTh
IPUMEHEHHS IEPCOHATIOM
HNpEATNPUITHI CcepBHUCA
Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTUIECKUX MAIIUH
IKCIUTYaTallMOHHBIX 1
KOHCTPYKIIMOHHBIX MaTe-
pHAJIOB B COOTBETCTBUU C
KaTeropuei u 0co0eHHO-
CTSIMU KOHCTPYKIIMH Ha-
3€MHBIX TPAHCIIOPTHO-
TEXHOJOTUYECKUX MAIIHH

3HaTh OCHOBHOM KPYT MpO-

OsieM (3a/1a4), BCTPEUAIOIIUXCS
B TEXHHYECKUX U €CTECTBEH-
HBIX HayKax U OCHOBHBIC HO-

BBIE CIIOCOOBI (METOBI) UX
penIeHus

IInanupoBarh, OpraHuso-
BBIBaTh U KOHTPOJIUPO-
BaTh CBOIO IIpodeccuo-
HaJIbHYIO JE€SITEIbHOCTD.
CraButb nepes co0oif 1e-
1M, popMyHpoBaTh 3a1a-
4K U pemats ux. Camo-
CTOATENBHO padoTaTh ¢
Hay4YHOU U MPaKTUYECKOU
JIATEPATYPOU MO pa3HbIM
pazznenam xumuu. I[1y0-
JIMYHO NPEJCTaBUTD pe-
3yJIBTaThl CBOEH paboThI:
HCCIIEA0BATENBCKON U
[IPAKTUYECKOU B YCTHOM U
MUCbMEHHOU (popme.

HaBbikamu camoopranu-
3alMl M camooOpa3oBa-
HUS, HaBBIKAMH CaMO-
CTOSITCJIBHOW ~ HAy4dHO-
UCCIIeIOBATENbCKON  pa-
OOTBHI.




4. CTpyKTYpa U cofepkaHue JUCHUIIHHBI
4.1 PacnipenesieHre TPyI0E€MKOCTH AN CIMILIMHBI 10 BUAAaM padoT B ceMecTpe
OO6mas Tpya0EMKOCTh JUCIUTIINHBI cocTaBisieT 3 3ad.e. (108 vaca), ux pacnpeneneHue 1o Buaam

paboT B 1cemecTpe npeacTaBieHo B Ta0uIe 2.

Tabmauua 2
PacnipenesieHue TPy10éMKOCTH THCIUIIMHBI 0 BUJIaM PadoT B ceMecTpe
Tpynoémkoctb \
Bup yue6Hoii padoTbi qyac. ceMecTp

Bcero/* Nel
OO6mas TPy10EMKOCTh JUCIUTUIMHBI IO Y4eOHOMY TIJIaHy 108/4 108/4
1. KonTrakTHasi padora: 50,35/4 50,35/4
AyauTopHasi padora 50,35/4 50,35/4
8 MoMm uuce: |
aexyuu (J1) 16 16
nabopamopnvie pabomwi (JIP) 34/4 34/4
KOHMAaKMmMHuas paboma Ha NPpoMeds*CymouHoM KOHmpoie 0,35 0,35
(KPA)
2. CamocTrosiTesabHas pabora (CPC) 57,65 57,65
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nomMopeHue JeKYUOHHO20 Mamepuaia u 38 38
mamepuana y4eOHUKo8 u yueOHbix nocoouil, N0020MosKa K
1abopamopHuiM pabomam u m.o.)
Pacuemno-epagpuueckas paboma (noocomosxka) 10,65 10,65
Iloozomoska k 3auemy (KOHMpOJb) 9 9

By npoMeKyTOYHOro KOHTPOJIS:

3a4eT ¢ OLUEHKON |

* B TOM YHCIIE IMMPAKTUYCCKasA MOATOTOBKA.

4.2 Conep:xaHue U CHUIIMHBI

Tabmuma 3
TemaTuyeckuii nj1aH yueOHON AUCHUIIMHBI
AynuTopHasi padora BreayauropHas
HaumeHnoBaHue pa3aesioB U TeM Beero padora CP
JUCIMILINH JI JIP IIKP
BCero/*

Pazpgen 1. «OCHOBHEIC ITOHATHS U
3a1<c3HH XHMUH, XHMAYECKHE 12 9 4 6
CBOMCTBA HEOPTaHUUECKUX
BEIISCTB»
Paznen 2. «Ctpoenue atoma u
Mouekyl. [lepuonnueckuii 3akon 10 2 2 6
AN .MenneneeBa»
Pazpgen 3. «OCHOBBI XMMHYECKOI 12 9 4 6
TEPMOTMHAMUKI
Paznen 4. «XuMnuyeckass KHHETHKA
Y PaBHOBECHE B TOMOT€HHBIX U 12 2 4 6
TEeTEPOreHHBIX CUCTEMAX)
Paznen 5. «JlucniepcHble CUCTEMBI.

10 2 2/2 6
PactBopbI»
Paznen 6. «BonHbie pacTBOpbI 12 2 4 6
AJIIEKTPOJIUTOBY
Pasngen 7. «XuMu4yeckass UIEHTU- 14 8 6
dbuKanys U aHAJIU3 BEIECTB




BueayauropHas

Ayautopnasi pabora padora CP

HaumeHoBaHue pa3ie/ioB U TeM Beero
JMCIMIIINH JI JIP IIKP
BCero/*

Pa3nen 8. «OxkucauTenbHO-
BOCCTAHOBUTEJILHBIE U 16,65 4 6/2 6,65
AJIEKTPOXUMHYECKHUE TIPOIIECCHI

KOHmMaxkmHasi pa60ma Ha npome-

arcymournom koumpoine (KPA) 0,35 0,35

Iloocomoska k 3auemy (kon- 9 9
mpoJiv)

Bcero 3a 1 cemecTp 108 16 34/4 0,35 57,65
HToro mo gucuunjinHe 108 16 34/4 0,35 57,65

Pa3neua 1. «OcHOBHBIC NOHATHA M 3aKOHbI XUMHH, XHMHYECKHE CBOIICTBA HEOPraHu4e-
CKHX BellecTB)

[Tpenmer xumun. OCHOBHBIE IOHATHSA XUMUU. ATOMHO-MOJIEKYJIIpHOE YueHHe. OCHOBHBIE CTEXUO-
MeTpUYecKre 3aKOHbI XumuH. Kiaccuukaius u cBoiicTBa HEOPraHMYECKUX COeAMHEHUI: OKCHIBL.
Kucnotsl. OcHoBanus. Conu cpeHUE, KUCIIbIE, OCHOBHBIE, IBOMHBIE M KOMILJIEKCHBIE.

Paznea 2. «Ctpoenne atoma u moJseky.a. Ilepuoanyecknii 3axkon /.. Menneisieea»
Teopus crpoenus aroma. CoBpeMEHHass MOJENb COCTOSHUS 3JEKTPOHA B aTOME. DJIEKTPOHHBIE
o0osiouku atomoB. KBanToBble umcna. [lopsok 3amogHEHUs! AJIEKTPOHHBIX ypoBHEW. [IpumHimn
[Taynu. [IpaBuno I'ynna. [Ipasuio KneukoBckoro. Tumbl opburaneit. CBoiicTBa CBOOOIHBIX aTo-
MoB. [lepuoanuecknii 3axkon /. . Menaeneesa B CBETE COBPEMEHHOM TEOPUU CTPOCHHSI aTOMOB.
Tunsl xumudeckux cBsized. Tun cBsA3u U cBoicTBa BemecTB. CTpoeHUe MOJIEKyl. MexMOoIeKysp-
HOE B3aHMO/JICHCTBHE.

Pa3nea 3. «OCHOBBI XHUMHY€CKOH TEPMOANHAMHUKH
[TepBsiii 3akoH TepMoanHaMuku. Tepmoxumusd. 3akoH ['ecca. DuTponus. Bropoii 3akoH TepMoau-
HaMMKH. TpeTHii 3aKoH TepMoaAnHAMHUKHU. HanpaBieHHOCTh XUMUYECKUX peakuuid. DHeprust ['uo-
Oca. Pacuer TepMOAMHAMUYECKUX XapaKTEPUCTHUK.

Pa3nea 4. «XumMuyeckass KHHeTHKAa H PaBHOBECHE B TOMOTCHHBIX U IeTePOreHHbIX CHC-
TeMax»

CkopocTh peakuuil. 3aKOH JIEHCTBUS MacC. 3aBUCUMOCTb CKOPOCTH PEaKLMH OT TEMIIEpaTyphl
(npaBuio Bant-I'odda, ypaBuenne Appenuyca). Karanuzatopsl. Llennbie peakuun. Xumuueckoe
paBHoBecue. [Ipunuun Jle larense.

Paspnen S. «lucnepcHsie cucremsl. PacTBopbi»

JlucriepcHble CUCTEMBI, UX KJIacCH(UKaLUs MO CTENEeHU AUCIEPCHOCTH M arperaTHOMY CO-
cTossHHI0. CBOICTBA KOJUIOUIHBIX pacTBOpOB. O0Imue moHATHs 0 pacTBopax. CrocoObl BEIpaKEHUS
KOJINYECTBEHHOT'O cOCTaBa pacTBOpoB. KosmuraTtuBHbIE CBOMCTBA paz0aBieHHBIX pacTBOpoB. Oc-
Mmoc. 3akoH Bant-I'odda. 3akons Paysms.

Pa3nea 6. «BoaHbie pacTBOPBI 31€KTPOJIHUTOBY»

Teopus snexkTponutuyeckoi nuccounanuu. CTeneHb IUCCOLMALNHU, CUIIbHBIE U cilaldble 3JIEKTpo-
muthl. Bomopoauslil nokasarens. Mertoasl onpezenenus pH pactBopos. ['uaponus conei.

Paszpen 7. «XumMmnuyeckass HACHTH(PUKALMS U AHAJIN3 BelIECTB»

KauecTBeHHBI aHaJIM3 OCHOBHBIX MOHOB BOJABI M NOYBBI. KOJIMYECTBEHHBIN AaHAIN3: KUCIOTHO-
OCHOBHO€ U KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE IIPU OINPEAEIEHUN KECTKOCTH BOAbL. MHCTpy-
MEHTaJIbHbIE METO/IbI aHAJTN3A.

Pa3nea 8. «OKHCIANTENBHO-BOCCTAHOBUTEIbHbIC H JICKTPOXHMHYECKHE PO ECChD)
Teopusi OKHCIMTENHHO-BOCCTAHOBUTEIBHBIX peakuuii. Metonbl coctaBieHus ypaBHeHuid OBP.
BnusiHue cpenbl Ha xapakrep peakuuu. Hanpasnenune nporekanuss OBP. 9JIC nponeccos. Dinek-
TPOAHBIN MoTeHIMan. ['anTpBaHMYECKHE IEMEHThI. DiekTposn3. Koppos3uss meramioB. 3amura ot
KOpPpO3HH.




4.3 Jlekuuu/nadopaTopHble padoThI

Tabnuna 4
Conep:kaHue JeKUMi/J1a00paTOPHBIX pa00T M KOHTPOJIbHbIE MEPONIPUSITHS
dopmupyemMbl Ko1-B0 1~
Ne 1 Ha3Banue e Bun
Ne . COB/ U3 HUX
JIeKIu i/ KOMIIETEHIHH | KOHTPOJIbHOT
n/ Ne paznena npaKTHye-
I J1a00paTOPHBIX (MHAUKATOP 0 P —
pador JAOCTHKEHHUS] | MEepPONpPHUSTHS TOBKA
KOMIIETEHI[HH)
1. | Pazgen 1. «<OcHOBHBIE MOHATHSA H 32a- 6
KOHbI XMMMH, XHMHYeCKHe CBOiicTBa
HEOPraHWYeCKUX BelIeCTB)
Tema 1. Jlexmums Ne 1 OIIK-1.1, 2
(OcHoBhble noHA- | (OcHoBHble noHsA- | OIIK-1.2 OIIK-
THSA U 3aKOHBI THS ¥ 3aKOHBI XH- 1.3; I1Koc-2.3
XUMUH) MUH)
JlaboparopHnas pa- OIIK-1.1, IIPOBEpKaA OT- 2
6ota Ne 1. OIIK-1.2 OIIK- yera
(3HaKOMCTBO C XH- 1.3; I1Koc-2.3
MUYECKOi Jabopa-
topueil. Onpene-
JIEHUE MOJISIPHOM
Macchl YKBUBaJICH-
Ta.)
Tema 2 (Xumuue- | JlaGopaTtopHas pa- OIIK-1.1, IIPOBEPKA OT- 2
CKHE CBOMCTBA 6ota Ne 2 OIIK-1.2 OIIK- qeTa,
Heopranndeckux | (Kmaccudukanms 1.3; [IKoc-2.3
BEIIECTB) HEOPTraHMYECKUX KOHTPOJIbHBIE
coeuHeHuN. Tunel 3aaHUA
XUMHUYECKHUX PeaK-
i)
2. | Pazaen 2. «CTpoeHune aToMa 1 MoJie- 4
KyJ1. Ilepuoanyeckuii 3axon . U.
MenaeeeBa»
Tema 1. Jlexmus Ne2 OIlK-1.1, 2
(Crpoenmne aroma | (Ileprogunyeckuii OIIK-1.2 OIIK-
u MoJekyi. Ile- 3aKOH 1.3; T1IKoc-2.3
puonuueckuii 3a- | JI.MI.MenneneeBa u
koH J[.U. Menne- | ctpoeHue aToma)
JieeBa) JlaGopatopHas pa- OIIK-1.1, KOHTPOJIbHBIE 2
6ota Ne3 OIIK-1.2 OIIK- | 3aganus
(ITepnonnueckuit 1.3; ITKoc-2.3
3aKOH
J.M.MenneneeBa u
CTPOEHHE aTOMa)
3. | Pa3gexa 3. «OCHOBBI XHMUYECKOM 6
TEPMOJAMHAMMKID)
Tema 1. Jlexmus Ne3 OIIK-1.1, 2
(OCcHOBBI XUMH- (OcHoBsl xumuue- | OINK-1.2 OIIK-
YECKOU TEpMOJU- | CKOM TEPMOAMHA- 1.3; ITKoc-2.3
HaMHKH) MUKH)
JlaGopatopHas pa- OIIK-1.1, IIPOBEPKA OT- 4
6ota N4 OI1K-1.2 OIIK- yera




DopMuUpyeMbI

Koa-Bo ua-
Ne n Ha3zBanme e Bun
Ne . COB/ M3 HUX
JIeKIuii/ KOMIIeTEHIIHH | KOHTPOJbHOT
n/ Ne paznena NpaKTHye-
I J1adopaTOpHBIX (MHaUKaATOP 0 cKast OATO-
padort AOCTUKEHHUS] | MEepONpPHUATHS
KOMIIETEeHIIMH) ToBKA
(Onpenenenue Te- 1.3; I1Koc-2.3
IJIOTHI (FHTAJIBITHHN )
HEUTpaIu3aIum)
4, Paznea 4. «XXuMu4ueckass KHHETHKA | 6
PaBHOBecHe B TOMOT€HHBIX U reTepo-
TeHHBIX CHCTEMAaX)
Tema 1. Jlexmus Ned OIIK-1.1, 2
(Xumnueckas ku- | (Xumuueckas Ku- OIIK-1.2 OIIK-
HETHKA U paBHO- | HETUKA U PaBHOBE- 1.3; I1Koc-2.3
BECHE B TOMOTEH- | CHE€ B TOMOTEHHBIX
HBIX U TeTepo- U TeTePOreHHBIX
TE€HHBIX CHUCTE- CHUCTEMaX)
Max) Jlaboparopnas pa- OIIK-1.1, IIpOBEpKaA OT- 4
0ota Neo5 OIIK-1.2 OIIK- gera,
(Kuneruka Xxumu- 1.3; I[IKoc-2.3 | KOHTpOJIBLHBIE
YECKHUX ITPOLIECCOB. 3a/laHus
XUMHUYECKOE pPaB-
HoBecue. Karanus)
5. | Pa3nmen 5. «/lucnepcHbie CHCTEMBI. 4
PacTBOpbI»
Tema 1. Jlexumst Ne5 2
([Iucniepcubie (ducniepcusbie cuc- OIlK-1.1,
cucremsl. Pac- TeMBI. PacTBOpBL. OIIK-1.2 OIIK-
TBOPBI) OO0mrme cBoiicTBa 1.3; ITKoc-2.3
pPacTBOPOB)
JlaGopatopHas pa- IIPOBEPKA OT- 2/2
6ota Neb6 yera
(I[TpuroroBneHue ONK-1.1,
pacTBOpPOB 3aJaH- OTIK-1.2 OTIK-
o 1.3; [TKoc-2.3
HOW KOHIIEHTpa-
11}
6. | Pa3gen 6. «<BoaHbIe pacTBOPHI djIeK- 6
TPOJIMTOBY
Tema 1. Jlexmus Ne6 OIIK-1.1, 2
(Bonusie pactBo- | (Bonubie pactBopsl | OITK-1.2 OIIK-
PBI DIIEKTPOJIH- JIEKTPOJINTOB) 1.3; TTKoc-2.3
TOB) JlaGopaTopHas pa- MIPOBEPKA OT- 4
Ta No gyera
(6191/1)1;\:‘);43 coJiei. OTIK-1.1, KOHTpeOJ'II’)HLIe
Onpenenenne pH OTK-1.2 OTIK- 3a/1aHUs
1.3; ITKoc-2.3
pa3IMYHBIX pac-
TBOPOB)
7. Pasznen 7. «XumMuveckas uaeHTugu- 8
Kalus ¥ AaHAJN3 BeleCTBY
Tema 1. JlaGopaTopHas pa- OIlK-1.1, MPOBEPKA OT- 2
(KauecTBeHHbIN 6ota Ne§ (Ananu- OIIK-1.2 OIIK- yeTa
aHaJIN3) TUYECKHUE PEaKITIU 1.3; [TKoc-2.3
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u mousekyn. Ilepuomuue-
ckuii 3akoH J[.1I. Menpe-
JieeBa

DopMuUpyeMbI Ko1-B0 4a-
Ne n Ha3zBanme e Bun
Ne . COB/ M3 HUX
JIeKIuii/ KOMIIeTEHIIHH | KOHTPOJbHOT
n/ Ne paznena NpaKTH4e-
I J1adopaTOpHBIX (MHaUKaATOP 0 CKast TOAro-
padort AOCTUKEHHUS] | MEepONpPHUATHS
KOMIIETEeHIIMH) ToBKA
KaTHOHOB)
JI TOpHas pa- -
e I 2
(Ananus cmecu ka- OIK-1.2 OITK-
1.3; IIKoc-2.3
THOHOB)
Tema 2. JlaGopatopHas pa- OIIK-1.1, IIPOBEPKA OT- 4
(KonuuectBen- 6orta Nel0 OIIK-1.2 OIIK- YeTa,
HBIM aHaIK3) (Onpenenenmue xe- 1.3; [IKoc-2.3 | KOHTpOJBbHBIE
CTKOCTH BO/IbI) 3a/1aHus
8. | Pasmexa 8. «OKHCINTEIBLHO- 10
BOCCTAHOBHTEJIbHBIE U )JIEKTPOXH-
MHYecKHe MPolecchDy
Tema 1. Jlextmst Ne7 OIIK-1.1, 2
(OcHoBBI 371EK- (OcHoBsl aekTpo- | OIIK-1.2 OIIK-
TPOXUMUMN) XUMUH) 1.3; [IKoc-2.3
Jlaboparopnas pa- | OIIK-1.1, IIpOBEpKaA OT- 2
6ota Nell OIIK-1.2 OIIK- gera,
(OkucnurensHO- 1.3; [TKoc-2.3
BOCCTaHOBHUTEITb-
HBIC PEAKIIHH)
Tema 2. Jlexiimst Ne& OIIK-1.1, 2
(Koppo3us me- (Koppo3sus meran- | OIIK-1.2 OIIK-
TaJJIOB) JIOB) 1.3; [TKoc-2.3
JlaboparopHnas pa- | OIIK-1.1, IpOBEpKa OT- 4/2
0ota Nel2 OIIK-1.2 OIIK- gera,
(Kopposus meran- | 1.3; [1Koc-2.3 KOHTPOJIbHBIE
JIOB) 3a/IaHUS
Tabmanma 5
IlepeyeHb BOMPOCOB /IS CAMOCTOSITEILHOTO U3Y4YeHUsl U CHUILIMHBI
Ne R [T £ T IlepeyeHn paccMaTpuBaeMbIX BONPOCOB JIJIsI
n/n CaMOCTOSITEJILHOTO U3YYeHHs
Pa3nen 1. «OcHOBHBIE MOHSTHS M 3aKOHBI XHMHH, XUMUYECKHE CBOHCTBA HeOpraHuye-
CKHX BelIeCTB)
1. Tema 1. OcHOBHBIE MOHS- | 3aKOH MOCTOSTHCTBA COCTaBa. 3aKOH COXPAaHEHMsI MAacChl. ATOM-
THS ¥ 3aKOHBI XUMUU HO-MouyiekysipHoe  yuenue (OITK-1.1, OIIK-1.2 OIIK-1.3;
Tema 2. Xumnueckue | [1Koc-2.3)
cBoiicTBa  Heopranuye- | ColM CpelIHHE, KHUCIBIX, OCHOBHbIC, NBOWHbIC. KOMILUTEKCHbIE
CKUX BEIIECTB coequnaenus (OIMK-1.1, OITK-1.2 OI1K-1.3; [TKoc-2.3)
Pasznea 2. «Ctpoenue atroma u moJsiekyJl. Ilepuonnuecknii 3axkon [[.U. MenjaeseeBay
2. Tema 1. Crpoenue atoma | [lepnoauueckuii 3akoH. MoHHas cBs3b. Meramuinyeckasi CBS3b.

['ubpuauzanmst aTOMHBIX opOuTaneii. MexxXMoeKyIsIpHOe B3au-
mopeiictBue. Kpucrammumueckue perrerku. (OITK-1.1, OINIK-1.2
OIIK-1.3; ITKoc-2.3)

Pa3ne 3. «<OCHOBBI XUMHYECKOH TePMOANHAMHUKH

3.

| Tema 1. OCHOBBI XHMH-

\ dazoBbie paBHoBecus. [lumarpamma cocrostuus Boasl.  (OITK-
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n/n

Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /IS
CaMOCTOSITEJILHOTO N3YYeHUsI

JecKoi TCPMOAUMHAMHNKH

1.1, OIIK-1.2 OTIK-1.3; [1Koc-2.3)

Pasznen 4. «XuMHu4YecKass KHHETHKA U PABHOBECUE B TOMOTCHHBIX U I'€TECPOIrCHHLIX CHCTEMAX)

4.

Tema 1. XuMuueckas Ku-
HETUKAa W paBHOBECHE B
TOMOTEHHBIX W TETepo-
TeHHBIX CUCTEMaX

HCHHBIG pCaKnuu. doroxummyeckue peaKnuu
(OTIK-1.1, OTIK-1.2 OTIK-1.3; [TKoc-2.3)

Pasznea 5. «/lucnepcusbie cucrembl. PacTBopbi»

5.

Tema 1. [ducnepcHsbie
cuctembl. PacTBopsl

Knaccudukanus TUCHEpCHBIX CHCTEM, MPOMBINIICHHBIE CIOCO-
Obl yiaBIUBaHUs MbUIEH, 16IMOB, TyMaHoB. (OITK-1.1, OIIK-1.2
OI1K-1.3; ITKoc-2.3)

Pasznen 6. «BoaHblie PacCTBOPLI JIEKTPOJUTOB»

6

Tema 1.
Boanbie pacTBOpBI 3JIEK-
TPOJIUTOB

Metoael ompenenenus pH, mnpousBeaeHHE pPacTBOPHUMOCTH,
KOHCTaHTA yCTOMYMBOCTH KOMILJICKCHBIX COCAMHCHUN, KUCIIOT-
Ho-ocHOBHBIe uHAuKatopel (OITK-1.1, OIIK-1.2 OIIK-1.3;
[TKoc-2.3)

Paznea 7. «Xumunveckasi naeHTH(GUKANMS M AHAIHU3 BEHIECTB»

7

Tema 2. KonmnuecTtBeH-
HBIN a”HaIu3

®otokonopumetpusi. Crnextpodoromerpus. Xpomarorpadus

(OIIK-1.1, OIIK-1.2 OIIK-1.3; ITKoc-2.3)

Pasznen 8. «OKHCANTEIbHO-BOCCTAHOBUTEILHbBIE 1 IJICKTPOXUMHUYECCKHUE MMPOIECCHI»

8 Tema 1. OcHOBBI 3JI€K- CmnaBel: TUIIBI, CBOMCTBA, MpUMeHeHue. ['anpBaHnyeckue sie-
TPOXUMUU MEHTBI. AKKYyMYJSTOpBL. 3amuTra oT Kopposuu. [IpumeHeHue
Tema 2. Koppo3us me- AIEKTPOIU3A
TaJIJIOB (OIIK-1.1, OITK-1.2 OIIK-1.3; [TKoc-2.3)
5. Obpa3oBaTeibHbIE TEXHOJIOTHHU
Tabnuma 6
IIpuMeHeHNE aKTUBHBIX H HHTEPAKTHBHBIX 00pa30BaTe/1bHbIX TEXHOJIOTHH
e HaunmeHnoBaHue HCIO/Ib3yeMbIX AKTHBHBIX H
u/n Tema u dpopma 3anaTHSA HHTEPAKTHBHBIX 06pa3(1BaTeJ15Hle TEeXHO0J10-
ruii
1. IIpurorosnenue pacTBOpoB 3a- JIP | TexHOJIOTHS KOHTEKCTHOTO O0Y4YEeHHUSI
JTAHHOW KOHIIEHTpaluu
2 Kuneruka xummnueckux npomec- | JIP | Texnonorus npodieMHoro ooy4ueHus
CcOB. XMMUYECKOE PABHOBECHE.

6. Tekymmii KOHTPOJIb YCIEBAEMOCTH M MIPOMEKYTOYHASI ATTECTAIMSI IO NTOraM OCBOEHHS

6.1. TunmoskIie KOHTPOJIbHBIEC 3a/laHUA WM HHbLIC MaTE€pHualbl, HQOﬁXOZ]I/IMI)Ie AJIA O€EHKH

JUCIHHUILTHHBI

3HAHMi, yMEHUI1 U HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH
KonTpoabHble 3aganus:
Paznen 1 «OcHOBHBIC MOHSATHUS W 3aKOHBI XHMHH, XUMUYECKHE CBOMCTBA HEOPTaHUYECKHX
BEILIECTBY

Cs,0.

BapuanTt 6miera 1.

1) Beibepure kucioTHsle okcuapl. O6ocHyiTe cBoit oTBeT. Se0,, CuO, N,O, Zn0O, V,0s,

2) C xakumu u3 nepeurcieHubix Bemects H,O, HCI, CaO, NaOH, H,S0,4,S03;, KOH, CO,,
Na,O oynet pearupoBath Ca(OH), ? Hanmmmte ypaBHEHUS BCeX MAYIIUX PEAKIM U HA30BUTE T10-
Jy4YEHHBIE COCTUHEHMUS.
3) Hanumure ypaBHEHHs peakuil B3aMMOJCHCTBUS TMAPOKCUAA ATIOMUHHUS C THIPOKCH-
JIOM KaJIAs U Q30THOM KUCJIOTOH
4) Jlonummure peakuy HOHHOTO 0OOMEHa B MOJIEKYJSIPHOM UM MOHHOM Buje. Hanummre co-
KpAaIllCHHBIC HOHHBIE YPABHEHUH.

1) Ba(NOj3), + NaOH =

2) B&(NOg)z + Na,SO, =
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3) Ba(N03)2 + CaCl, = 4) Ba(NO3)2 + NazPO, =
5) Ilpu paznoxkenuu 1 T okcuaa metamia obpaszoBanock 0,926 T Meramna. Paccuutaiite sk-
BUBAJICHT METaslsla, Ha30BUTE METAILI.
Pa3nen 2 «Ctpoenue atoma u moJiekyJ. [lepuoauyeckuii 3axon .. MeHnaeneeBa»
Bapuanr 6unera 1.
1. Hanummre 3JeKTPOHHYIO M 3JIEKTPOHHO-Tpaguueckyro GopMyily aToMa KajabIHs B BO30YXK-
JIEHHOM cocTosiHuu. KakoBa BaJIeHTHOCTh aTOMa B 3TOM COCTOSIHUU?
2. Hanummure 3JIeKTPOHHYIO U AJIEKTPOHHO-TPAPUIECKYIO q)ogMyny MOHA LUPKOHUSA (2+).
3. CKOJIBKO TIPOTOHOB 1 HEHTPOHOB COCPIKUT PO H30TONA ' ~Ge?
4. OnpenenuTe TN XUMUYECKOU CBs3U B coenuHeHusx: HBr, Cul, KBr
5. Onpenenure MOCIIEA0BATEILHOCTD 3aII0JHEHUS aTOMHBIX opouTanei 3d, 4s, 3p
6. PacroyiosxuTe 311eMeHTHI B IOPSIKE YBEIMUCHHS X aTOMHBIX paaunycoB: Al, Ga, S, O
Pa3nen 3. «OcHOBBI XUMH4YecKoi TepMoguHaMukn» U Paznen 4. «Xumuyeckasi KUHHETHKA U
paBHOBecHEe B TOMOT€HHBIX U FeTePOreHHbIX CHCTEMAX)
Buuer Nel.
1) Hanmmnre kunernyeckoe ypaBHeHHE peakiuu: 2NOra) + Clyrasy = 2NOCI (ra3). Kak n3menurcs
CKOPOCTh XMMHUUYECKOU PEaKIUK MPU YBEIMUYCHUH JIaBJICHUS B 2 pa3a’?
2) Bo ckonbKO pa3 yBEIHUUTCS CKOPOCTh XUMUYECKON PEaKIUu MPH MOBBIIICHUH TEMIIEPaTypbl OT
20 °C no 80 °C, eciu TemnepatypHbIid KodhuimeHT papex 27?
3) HanumuTe BeIpakeHUs ISl KOHCTAHT PaBHOBECHS PEaKIIMIA:
a) Fe;03 + CO 5 2FeO + CO,
6) N, +O, 5 2NO (AH>0)
Kakwne pakTopsl CMECTSAT paBHOBECHUS CUCTEMBI 0) BIpaBo?
4) Bynet nu npoTekaTh naHHas peakius mpu 450°C?
2NH3(F) + 3C|2(r) = Nz(r) + 6HC|(F)
Paznen S. «/lucnepcublie cucrembl. PactBopbl» u Pa3nen 6. «BogHble pacTBOPBI 3/1€KTPOJIH-
TOB»
Bapuant 6mnera 1.
1) Ompenenuts pH 0,2 monb/n pactBopa NaOH.
2) HamumuTe ypaBHEHHE THAPOIN3a B HOHHOM M MOJICKYJIIPHOM BHUJIE alleTaTa KalbI[Hsl.
3) Cwmemansl 150 mi 0,5 moinw/n pactBopa KOH u 0,4 11 0,1 mons/n pactBopa KOH. Onpenenutsb
MOJISIPHYIO KOHIIEHTPAIIUIO MOJYY€HHOTO pacTBOpA.
4) Tlpu kakoii Temreparype 3amep3aeT aHTU(PU3, MOJYUYCHHBIH CMEIICHHEM ATHIICHTIIMKOJIS
C,H4(OH);, (p=1,116 F/CM3) Y BOJIbI B paBHBIX 00bemMax?
5) Mo kakoro oonéma Hamo pazbasuth 300 mu 20%-uoro pactBopa (p=1,152 r/mi1), 4T00BI TIOTY-
yuth 4%-Hb1i pacTBop (p=1,029 r/m1)?
Pasznen 7. «Xumunueckasi HACHTHPUKALMSA U AHAJIHU3 BeLIECTB
Bapuanr 1
1. Ha yem ocHOBaHbBI (HOTOMETPHUECKUE METOIBI aHATH3a?
2. Uem ornuyaeTcs CIeKTpo(GOTOMETPHUUECKHU METO/ aHaimn3a OT (OTOKOJIOPUMETPHUECKOTO Me-
Tona?
3. YUto Takoe CeKTphbl NOrIOLEHUs?
4. PaccunTaiite 0o0OLIyIO KECTKOCTh BOJBL, B 2,5 11 KoTopoil comepxurcs: 0,145 r runpokxapOoHara
Kasblus 1 860 Mr HUTpaTa MarHus;
5. Ha turpoBanue 0,05 1 o6pasma rpyHTOBOM BOJIBI N3PACX0/I0BAHO 4,8¢107° 11 0,1 1 HCL. Paccun-
TaiiTe KapOOHATHYIO )KECTKOCTh BOJIBI M CO/IEp KaHKE THIPOKApOOHAT-UOHOB B MT/IL.
Paspnen 8. «OkHCIMTEIBHO-BOCCTAHOBUTEIbHBIE H JJIEKTPOXUMHYECKHE MPOLECChI»
Bapuant O0uniera 1.
buier Nel.
1) Onpenenure CTENEHU OKUCICHUS JIEMEHTOB B yacTulax. Hanuimmre 371eKTpOHHO-UOHHOE YpaB-
Henue. Kako# ato nmporecc? Onpenennure, OKUCIUTEIEM I BOCCTAHOBUTENEM SIBIIIETCS UCXOHAS
YacTUIa:

HNO; —» NO
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CrO4* — CrO;”

2) PaccraBbTe KO3 (ULMEHTH B YpaBHEHUH PEAKIUU METOAO0M 3JEKTPOHHOTO WJIHM 3JIEKTPOHHO-

MOHHOTO OaslaHca. YKaXKUTE OKUCIHUTENb U BOCCTAHOBUTEID, MPOLIECC OKUCICHUS U BOCCTAHOBIIE-

Husl. PaccunTaiiTe MOJSIpHYIO MacCcy SKBHUBaJIEHTa OKUCITUTEIIS.

K>S03; + KMnO,4 + H,0 = K,SO4 + MNnO, +KOH

3) [Honb3ysach TaOnMIIEeH IEKTPOJHBIX MOTEHLIUAIOB, MOAOEPUTE AaHOAHOE U KaTOJHOE MOKPBITHE

i cepedpa. HanummTe katoHbIe M aHOIHBIE TIPOIIECCHl KOPPO3UU B KUCIION Cpefe.

4) Hanummre ypaBHEHUS 3JIEKTPOJIHBIX MPOIECCOB MpHU 3eKTposinze BogHoro pactsopa NaNOj ¢

MHEPTHBIM aHOJOM. PaccumnTaiiTe Maccy BelecTBa, BBIICIMBIIETOCS Ha KAaTOJE MpHU CUile TOKa § A

3a 1 gac.

PacuyerHo-rpadguyeckas padora
BrimomnHsieTcst BO BHeayIUTOPHOE BpeMs [0 BapuaHTaM.

1) PaccuuTaiiTe 00BEM Ta3a, KOTOPBI 00pasyercs mpu pacTBopeHun 30 r kapOOHATa KaJIbLUsS B
U30BITKE PACTBOPA COISIHONW KUCIOTHI.

2) Ha cropanue macchl 12,4 T HEM3BECTHOTO AJIEMEHTa ObUT H3pacxXo0BaH 00beM 6,72 J1 KHCII0-
pona. PaccuuTaiiTe SKBUBAJICHT 3JIEMEHTA U OIpENeIUTe, KaKoil 3JIEMEHT ObLI B3ST B JIaHHOM
PEaKIH.

3) Hazosute Bemiecta, kiacc coequnenuii - HCI; H,SiO3. VkakuTe THIBI XMMUYECKHX CBS3€i
MEXy aTOMaMH B JaHHBIX coenuHeHHAX. ONpenennTe CTeNeHb OKUCICHUS 3JIEMEHTOB H CO-
CTaBbTE CTPYKTYpHBIC (hOPMYIIBI JAHHBIX BELIECTB, YKKUTE HAMpPABICHUE MOJSPU3AIIH CBS-
3€d B 3THX COCIMHECHUSX.

4) B o6weme Boapl V(H20) pactBopuim maccy BemiectBa m. [LTOTHOCTh MOMTYY4EHHOTO PacTBOpa
p. a) HAWUTE MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJSIPHYIO U HOPMAIBHYIO KOHIICHTpa-
[[UU, TUTP MOJTYYEHHOTO pacTtBopa; 0) Kakue 00beMbl MOTY4EeHHOTO PacTBOpa U BOJBI HYKHO
B3$5ITh, YTOOBI MPUTOTOBUTH 00BeM Vi (B MII) pacTBOpa JAAHHOIO BELIECTBA C KOHIIEHTpaLUeH
Cwm;? B) Kakoit 06beM pacTBopa BemiecTBa X ¢ KOHIeHTparueit CH HeoOXoauM sl HeHTpa-
JN3alliU pacTBOPA MOJYUYEHHOTO B ITYHKTE 07

5) Omnpenenute BpeMEHHYIO, MOCTOSHHYIO M OOIIYIO KECTKOCTh MPHUPOIHON BOJIBI, B 1 M KoTO-
poil comepkHTCS JaHHAasS Macca chemyromux coneid: 100 T MgSO,, 150 T NaNOs, 50r
Ca(HCO3)2,

6) CocraBbTe ypaBHEHUS JAUCCOIMALMK THAPOKCUIA HATPHSI M a30TUCTOM KHCIOTHI. PaccunTaiite
pH BOIHBIX paCTBOPOB Ka)IOTO BEIIECTBA ¢ yKa3aHHOU KoHIeHTparueil (Cm = 0,004 M).

7) Jlns maHHOU coJv (XJIOPH/I [IMHKA) HAMUIIIMTE YPAaBHEHUS THAPOJIM3a 110 IEPBOM CTYIIEHU B
MOJIEKYJISIpHOM opMe, TTOTHOM U KpaTKON HOHHOM (opme, ompeenuTe THI THAPOIIN3a, pac-
CUMTATe KOHCTAHTY TUAPOIIN3a, CTENeHb THponn3a U pH pacTBopa 3Toit conu.

8) Hus obpatumoii peakiuu Fe,O3(TB)+3CO(1)«>2Fe(TB)+3C02(T) paccunTaiiTe KOHCTaHTY paB-
HOBECHsI, eciIM HadalibHas KoHueHTpanus CO paBHa 3 MOJIb/JI, K MOMEHTY HACTYIUIEHUS PaB-
HoBecHsl npopearuposaio 75% CO.

9) Jlns maHHOW peakidu paccyuTaiiTe m3mMeHeHue SHTaabluu AHogg, sHTpOMN AS)98 M SHEPTUH
'u66ca AGygs. PaccumTaiite TemmepaTypHyr 001acTh CaMONMPOU3BOIBLHOTO MPOTEKAHUS pe-
aknuu. PaccuwrtaiiTe KOHCTAHTY PAaBHOBECHS JaHHOW pEakIUW NMPH CTAHMAPTHBIX YCIOBHSX
(TabnUIBl CTAaHAAPTHBIX TEPMOIMHAMHYECKUX MOTEHIIMAIOB MPHUBOJSATCS B PA3NIMYHBIX CIIpa-
Bounukax) SiO,(tB) + 2CO(r) — Si(tB) +2CO; (T)

10) Hanumite ypaBHEHHS 3JICKTPOHBIX MPOILECCOB MPH 3JICKTPOIU3E BOJHOIO PACcTBOpPA COJH C
rpadUTOBBIM aHOJOM. PaccumTaliTe Macchl BEMIECTB, BBIACITUBIINXCS HA KaTOJE W aHOJE MPH
nmaHHoi cuine Toka | 3a Bpemsi t: CuBrp, | = 8A, t =2 vac; NaBr, | = 5A, t = 1 gac; KNOs, | =
6A, t = 3 gaca.

11) IMonb3ysch TaOMUIICH CTAHIAPTHBIX 3JIEKTPOJAHBIX MOTECHIMAIOB, MOI0CPUTE aHOTHOE U KATOI-
HOE TIOKphITHE 111 MeTauia (Fe). Hamumure ypaBHEHUS KOPPO3UH METaJlIa, MPOTEKAIOIICH a)
Ha BO3AyXe 0) BO BJIQXKHOM BO3/IyX€ B) B KUCIIOH Cpejie.
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IlepevyeHb BONPOCOB, BHIHOCMMBIX HA POMEKYTOYHYIO ATTECTAIMIO (32a4eT C OIeHKOM):

1) OcHOBHBIC CTEXMOMETPHYECKHE 3aKOHBI XMMHHU. 3aKOH COXPaHEHHS MacChl BEIIECTBA. 3aKOH
B3aMMOCBSI3M MacChl U dHEepTruH A. DitHIITeHA. 3akoH ABoraapo. MoJbHbIN 00BeM ra3a

2) IloHsATHE O XMMUYECKOM SKBHBAJICHTE. 3aKOH SKBHBAJICHTOB.

3) Slnepuast moaens aroma. CTpoeHHE 3IIEKTPOHHON 000J109KH aToMa Bogopoaa mo bopy. JIBoiicT-
BEHHAs KOPITYCKYJISIPHO-BOJIHOBAs MPUPOAA IEeKTpoHa. Y paBHenue Jle-bpoitisa. AtomHas opOu-
Tab.

4) XapakTepuCcTUKa SHEPTHHU 3JICKTPOHA YEThIPbMsI KBAHTOBBIMH YHCIIAMH.

5) Ipunmumn [Maymu. Ipasuno I'yaaa. Ipasuina Kineukosckoro. ITpumepsr.

6) PacripeneneHue 3JeKTPOHOB B aTOMaX 0 YPOBHSIM U TTOYPOBHSIM.

7) CpoiicTBa CBOOOIHBIX aTOMOB.

8) KoBasieHTHas CBSI3b.

9) Bomopo/Hasi CBsI3b M €€ 3HAUYCHHE B CBOMCTBAX BO/IbI.

10)  HouHas cBsi3b. MeXaHW3M BO3HHKHOBCHHS MOHHO# CBsi3u. CBO#CTBA COCIMHECHHU, C MOH-
HOM CBSA3BIO.

11)  Boga B npupoje u e€ cBoiicTBa. JKeCTKOCTh BOABI M COBPEMEHHBIE CIIOCOOBI OOPHOBI C HEH.

12)  PactBopsl. CIOCOOBI BEIpaKEHHSI COCTaBa PACTBOPOB.

13)  Ocmoc 1 0OCMOTHYECKOE JaBiicHHEe pacTBOPOB. 3akoH Baurt-T'odda.

14)  TloHwxeHHe JaBICHUS Mapa PacTBOPUTENsS HaJ pacTBopoM. [loHMKEHHE TemIeparypsl 3a-
Mep3aHUs U MOBBIIIEHUE TEMIIEPATyPhl KUIIEHUS Pa30aBIEHHBIX PACTBOPOB.

15)  OcHOBHBIC IOJIOXKEHUS TEOPHH AIICKTPOIUTHYECKOW auccoranu. CuibHbIE U cliabbie
3MeKTponuThl. [Ipumepsr.

16) IIpumeHeHHe 3aKOHA JCHCTBYIOIIMX MacC K pacTBOpaM Ciadbix 3eKTpoiauToB. KoHcTaHTa
AIEKTPOIUTUYECKON TUCCOLUAIUH.

17)  HouHoe npousBeneHue Boabl. Bomopoaubril mokaszarens pH.

18)  Twuaponus coneit. Ctynenuatsiii rugponus. CreneHb ruapoiu3a U $HakTopbl, BIUSIOLINE Ha
Hee.

19)  OkucIUTeNBPHO-BOCCTaHOBHUTENbHBIC peakuuu. CTeneHs okucieHus (mpumepsn). Hampasie-
HUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIECCOB.

20) Xumwuyeckoe paBHOBecue. KOHCTaHTa XMMHYECKOTO PaBHOBECHsS (MCTHHHAs, TEPMOJIUHA-
MUYecKasi, KOHLIEHTPAIlMOHHAs ).

21)  TepMoaMHAMHYECKUE CUCTEMBI: U30JHPOBAHHbBIC, 3aKPBITIC, OTKPHIThIC, TOMOTCHHBIE, I'eTe-
porennslie. [lonsarue o dase.

22)  TlepBoe Hauano TepmoauHamukh. 3akoH ['ecca. TepMoxuMuueckne ypaBHEHHUSI.

23)  Bropoe Havano TepMOIUHAMUKHU. DHTpomus. DHeprus ['nodoca.

24)  CKOpOCTb TOMOTEHHBIX XHMHYECKHX pEaKIuil. 3aKOH JEHCTBYIOIMIMX Macc IJIsi CKOPOCTH
peaxkiuu. KoHcTaHTa CKOPOCTH peakIMH.

25)  3aBHCHMMOCTH CKOPOCTH PEakIMM OT TeMmeparypbl. TemmepaTypHblid K03()(UIIMEHT CKOpO-
CTH peaklUu.

26)  /lucnepcHble CHCTEMBI U UX KITacCH(UKaIHSL.

27)  CTpoeHHEe MHUIIEIUTBI.

28)  VYpaBuenue HepHcTa. DiieKTpoIHBIE TOTEHIIAAIBL.

29)  Koppo3sus MeTaymios.

30)  3ammTa OT KOPPO3HH.

3agaHud K 324eTy C OLEHKOI
1. YpaBHAiiTe NpUBEJCHHbIE HUKE YPaBHEHUS METOJIOM 3JIEKTPOHHO-MOHHOIO OallaHca, YKaKUTe
OKHUCJIUTEb U BOCCTAHOBUTEIb:
HNO3 + H,S — NO + S + H,O
2 VYpaBHsHTEe NPUBEICHHbIC HU)KE YPaBHEHUS METOJOM 3JIEKTPOHHO-WOHHOTO OanaHca, YKaXHTe

OKHUCIUTECIb U BOCCTAHOBUTCIIb:
K>,S03; + KMnO,4 + H,SO4 — KySO,4 + MNSO,4 + H,O
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3. YpaBHsHTE METOJIOM D3JIEKTPOHHO-MOHHOTO OallaHca M YKaKHTE, KaKue CBOWCTBA MPOSBISET
MnQO; B 3T0if peakmuu:

MnO, + FeSO,4 + H,SO4 — MnSO4 + Fez(SO4)3 + H,0

4. VpaBHsiiTe METOJOM 3JIEKTPOHHO-MOHHOTO OajlaHCca U yKa)kKUT€, KaKue CBOMCTBA IPOSIBIISET
MnO; B 3TOM peakIuuu:

MnO, + KCIO3; + KOH — K,;MnO,4 + KCI + H,0

5. YpaBusiiTe MpUBEACHHbIC HUXKE YPaBHEHUS METOJIOM 3JIEKTPOHHO-HUOHHOTO OajaHca, YKaKuTe
OKHUCJIUTEIb U BOCCTAHOBUTEIb:

KMnO, + K»S03 + H,O — MnO, + KOH + K,SO,

6. YpaBHsiTe NMPUBEACHHbIC HUXKE YPaBHEHUS METOJIOM 3JIEKTPOHHO-HUOHHOTO OajaHca, YKaKUTe
OKHUCJIUTEIb U BOCCTAHOBUTEIb:

SO, + NalO3 + H,O — H,SO4 + Nal

7. YpaBHSIUTE NMPUBEICHHBIC HU)KE YPABHEHUS METOJIOM 3JIEKTPOHHO-MOHHOTO OajlaHca, YKaKHUTE
OKHUCJIUTEIh U BOCCTAHOBUTEIb:

KMnO,4 + K»,SO; + KOH — KoMnO4 + Ky,SO,4 + H,O

8. YpaBHsiiTe mpHUBeICHHbIE HI)KE YpaBHEHHUS METOJIOM AJIEKTPOHHO-HUOHHOTO OajaHca, YKaKUTe
OKHUCJIUTEIb U BOCCTAHOBUTEIb:

KNO; + K,Cr,0O7 + H,SO4 — KNO3 + Cr2(504) + K,SO4 + H,0

9. YpaBHsiiTe MpUBEACHHBIE HUKE YPAaBHEHUS METOJIOM 3JIEKTPOHHO-MOHHOIO OajaHca, YKaKUTe
OKHUCJIUTEIh U BOCCTAHOBUTEIb:

Cu+ HNO3(1<oHu) — CU(N03)2 + NO, + H,0O

10. YpaBusiiTe npuBeqcHHbIC HIDKE YPAaBHEHUSI METOAOM JJIEKTPOHHO-MOHHOTO OallaHCca, YKaKHUTe
OKHUCJIUTEIb U BOCCTAHOBUTEb:

K,Cr,0O; + H,S + H,SO, — CI’Q(SO4)3 + S + K,S0O, + H,O

11. VkaxuTte, Kakue U3 NPUBEACHHBIX HIDKE cosiel OyayT MOoABEpraThCsl THIPOIU3Y, HATUIIUTE CO-
OTBETCTBYIOIIME YPABHEHUS PEAaKUMH B MOJIEKYISIpHOH W HMOHHOM ¢opme, ykaxure pH cpensl:
BaClz, KNOz, A|(N03)3

12. Byayt nu noaseprarbest Tunponu3y comu KzPO,, CrCls, FeCO3, KNO3? OtBet o06ocHyiiTe, Ha-
IIMCaB COOTBETCTBYIOILIME YPaBHEHUS B MOJIE-KYJIIpHOU U MOHHOH Qopme, u ykaxkute pH cpenpbl.

13. Kakue 13 nepeuuciieHHbIX HUXKE COJIeH, MoABeprasich THAPOIIN3Y, 00pa3yioT OCHOBHBIE COJIM: a)
Crp(SOy)3, 6) Na,COs, B) FeCl3? Hamummre ypaBHEHHS THAPOJHM3a B MOJCKY/ISPHOW W HOHHOMN
dopme.

14. Kakue u3 coseit moasepratorcs ruaponsy: KoCOs, LiCl, Ni(NOgz),, NH4CI1? CocraBbTe Moste-
KyJISIpHbIE ¥ MOHHBIE YpaBHEHUS THPONIN3a, yKaxute pH cpempl.

15. Kakue u3 coneit moasepratorcs ruaponusy: LipS, BaCly, Fe(NOj3),? CoctaBbTe MONEKYISIPHBIE
Y MOHHBIE YPAaBHEHHsSI UX THIPOJIH3A.

16. Harmmumure MaTemMaTndeckoe BeIpaskeHue it ckopoctr peakimu 2CO + O, — 2CO; u omnpenie-
JIMTE, BO CKOJIBKO pa3 YBEIUYHUTCS CKOPOCTh PEAKIMM MPHU YBEIUYEHUU KOHIICHTPALUU OKCHA YT-
nepoaa(Il) B gweTwipe pasza.

17. Kakue n3 nepeuncinennbix coneit: K»S, NaNO3z, NH4Cl — monsepratorcs ruaponusy? Hamumm-
T€ ypaBHEHUS TUIPOJIHN3a B MOJIEKYJIIPHON U MOHHOU (opme u ykaxure pH cpenbl.

18. HanumuTe ypaBHEHUS TUAPOSIU3a B MOJEKYJsIpHOW U MoHHOU (opme conn SnCly. Kak moza-
BUTH TUIPOIIU3 3TON comm?

19. Bynyr nu noaseprarbes ruaponusy coiu: KoHPO,4, Cr(NOs);, KNO;. Hanumure ypaBHEeHUs
TU/IPOJIN3a B MOJIEKYJISIPHON M HOHHOU (hopMme.

20. Kaxue u3 coneii nonsepratorcst ruapoianzy: NaNOy, MnCly, KNO3? [lns xaxxaoit u3 ruaposu-
3YIOUIUXCS COJIEH HAMMILIUTE MOJIEKYJISPHbIE M HOHHBIE YPAaBHEHUS THIPOJIU3A.

21. Ipumensiss npuniun Jle latense, ykakuTe, B KAKOM HalpaBJICHUH MPOU30MIET CMEIIEeHUE
paBHoBecus B cucteme CO + HyO < CO; + Hp, AHOx_p_ =+ 2,85 kJ[)x ecnu: a) yBeITUYUTh KOHIICH-
TPaLUIO BOJIOpoJia 0) MOHU3UTH TEMIIEPATYPY B) YBEIMUYHUTD JaBIICHHE.

22. Onpenenurte HampaBieHUE CMEUICHUS PaBHOBECHUS! B CHCTEME a) MPHU MOBBIIIEHUH KOHIEHTpa-
nuu CO; 0) npu nonmwxenun Temneparypsl. OteBer MotuBupyite. HoOr + COry <= Hypy +

COyry, AH® = — 41 k]I

16



23. Bo ckosbKO pa3 yBeIUIHTCS CKOPOCTh peakiuu 2NO + Oy — 2NO,, eciii T1aBJIeHHE B CUCTEME

YBEJIMUYUTH BABOE?

24. Ykaxure, Kakoe BEIEeCTBO OyJIeT HaKaIIMBaThCs MPU MOBBIIICHUH TeMIIepaTyphl B PaBHOBEC-

HOM cucTeMe C(T) + COz(r) P ZCO(F), AH>0.

25. Onpenenure HaIIpaBIeHUE CMELICHUS PAaBHOBECHUS NP YBEIMYEHUU JaBleHUs. 2ZNS) + 30,
P ZZnO(T) + 2802(r)

26. OmnpenenuTte, BO CKOJIbKO pa3 YBEIUUUTCA CKOPOCTh PEAKIUU MPU YBEIUUYECHUU KOHIICHTPAIUH

kuciopoza B 4 pasa Cpagur) T O2 — COyyy.

27. Bo CKOIBKO pa3 BO3pacTET CKOPOCTh PEaKIMU MPHU MOBBIMICHUH TemriepaTyphl ¢ 20 mo 40 0C?

Temmneparypusiit k03 durnuent y =3.92.

28. Ilpu yBenmnueHuun Temmepatrypsl Ha 50 °c CKOpOCTbh peakuuu Bo3pocia B 32 pasa. Beruuciaure

TEeMIepaTypHbIA KO3()PHUIUEHT peaKiuu.

29. Hanmimure BbIpaKeHHS ISl KOHCTAHT paBHOBecus peakiuu: 2SO0, + O, <> 2S03. B kakom Ha-

MIPABJICHUW TIPOU30MIET CMEIIIEHNE PABHOBECHS IIPH ITOHKCHUH JaBJICHUS.

30. HanumuTe BeIpakeHUS ISl KOHCTAHT PABHOBECHS PEAKIIUU:

CH4 + CO7 <> 2CO + 2H;,. B xakom HarpaBieHUU MPOU30UIET CMEIIEHUE PABHOBECHS TIPH MTOHU-

JKEHUU J1aBIICHUSI.

31. IIpu B3aumozeiicTBuu 22 r MeTaia ¢ KUCIOTOM BBLACTHIIOCH 8.4 11 Bomoposa (H.y.). PaccunTaii-

TE€ YKBUBAJICHT METaJlIa.

32. Ckoubko M1 pactBopa xiopuaa kams (o =20 %, p =1,13 r/cM®) HeoGXOLUMO VIS IPHTOTOB-

nenus 8 1 0,05 M pactBopa?

33. Ha BoccranoBnenue 3,5 T okcuaa Meramia morpedoBayiocs 1,96 i1 Bogopona (H.y.). Paccunraii-

T€ MOJIIPHYIO MacCy 3KBUBAJICHTa METaIa.

34. Cxomnbko M pacteopa KCI (o = 20%, p = 1,13 r/cm’) HeoGxomuMo utst mpuroToBieHms 10 i1

0,051 pactBopa?

35. PaccumraiiTe SKBUBaJIGHT HeMeTaa, 28,5 r kotoporo obpasyrot ¢ Hy 30 r coegunenus. Hazo-

BUTE HEMETAJUI M €70 COSIMHEHUE C BOJAOPOJIOM.

36. Onpenenute Cy u C,; H,SO4, monyuennol npu qodasiernu 4 11 Boabl K 1 11 0,2 H. HpSO4.

37. Ha umetitpamuzanuto 0,943 r docdopHoii kucaoTel u3pacxogoBano 1,077 r ruapokcuaa Kaus.

PaccuuraiiTe MOTSIpHYIO Maccy SKBUBaJIeHTa (OCPOPHOI KUCTOTHI.

38. B kakoM 00BEMHOM COOTHOIIEHHH HYXXHO cMemath 2 monb/1 U 0,4 H. pactBopel HaSO4 mutst

nonydenus 10 1 1 Monas/n pactBopa?

39. IIpu pasznmoxkennn 1 T okcuma Metamia obpasoBaiock 0,926 T metamia. Paccuuraiite sxBUBa-

JICHT MeTaJlJla, Ha30BUTE METAIIN.

40. Kakas macca ruapokcuja Hatpus mnorpedyercst st mpurotoBieHuss 400 mu pactBopa ¢ ®
=10%, p =1,1 r/em®? Haiizure MOJISIPHYIO U HOPMATbHYIO KOHIIEHTPAIIMIO MOJYY€HHOTO pacTBOPA.

41. Dnextponus pactBopa cyiabdara menu (II) mpoBogmmm 12 4 pu cuite Toka 20 A. Beixon o To-

Ky coctaBun 90%. Hanummre ypaBHEHHsI JIEKTPOIHBIX MPOIECCOB U OOIIEH peakiuy, BHIYHCIUTE

Maccy MOJy4eHHON MEJH.

42. DnexTposn3 pacTBopa cyibdara IUHKA TPOBOAMIICS B IIEKTPOIU3EPE C HEPACTBOPUMBIM aHO-

JIOM B TeueHue 6,7 4. Bergenunocsk 5,6 1 KUCIOpOAa, U3BMEPEHHOTO NP H.y. Beluucnure cuiny Toka

¥ Maccy BBIJICIHUBIIETOCS Ha KaTo/Ie IMHKA, €CIIM BBIXOJ MO TOKY cocTaBmi 70 %.

43. Kakue peakiiy MPOTEKAIOT MPH SJIEKTPOJIN3e ¢ HHEPTHBIMHU IJICKTPOJAMH BOJHOTO PacTBOpA

cyneara Hatpusi? Kakas macca HSO,4 oOpasyeTcst okono aHojia, eciu Ha aHojie Beiaensercs 11,2

7 KUCTTOpOia, K3MEPEHHOTO TIPH H.Y.?

44, Kakoit MeTau1 BBIICIUIICS Ha KaTo/e MPH IEKTPOIN3€e B TEUEHHE OJJHOTO yaca MpH Cuiie Toka 1

A, eciu B pacTBope ObljIa COJIb IBYXBAJICHTHOTO METaJlIa, @ Macca KaTo/1a yBeauvmiach Ha 2,219 r?

45. 3a 3 MuH 3eKkTpoiin3a npu cuiue Toka 10 A Ha karozge Beiaenunoch 0,554 r Merasia, a Ha aHO/IE

209 mn Cl; (1. y.). Kakoe coennHenrne HaxoamIoCs B pacTBOpe?

46. Cxonpko T conbl Na,CO3 Hamo BBecTH B 0ak ¢ 50 1 BOABI, YTOOBI CHU3HUTE JKECTKOCTH BOIBI HAa

4 Mr-skB/n?

47. Cxonpko coabl (Na;COs3) morpebyercst it ymsiruernus 120 11 BoJbl, €Ciiu )KECTKOCTh €€ paBHa &

MTr-3KB/11?
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48. Kakoe BpeMs TODKEH TIPOI0IKATHCS SIIEKTPoIn3 pacTBopa cyibdara aukens (1) mpu cune to-
Ka 3 A, 4TOObI KOJMYECTBO BBIJICIIMBIIETOCS HA KaTOJe METaJlJla COCTaBUJIO OJIMH MOJIb €T0 SKBHUBa-
JeHTa?
49. CKonmpKO KYJIOHOB 3JIEKTPHYECTBA MPOLUIO yepe3 anekTponu3ép ¢ pactBopom AgNOs, ecnu
Macca aHo/ia, U3TOTOBJICHHOIO U3 cepedpa, yMeHbluuiaach Ha 2,3 r?
50. 3a 10 MuH 371€eKTpoJIM3a PacTBOPA MIATUHOBOM COJM TOKOM 5 A BbIeamiock 1,517 r miaTUHBL.
Onpenenure SKBUBAJICHTHYIO MACCy IJIATHHBIL.
51. Beruucnure o0myro, KapOOHATHYIO M HEKapOOHATHYIO JKECTKOCTh BOJIBI, €CJIM Ha TUTPOBAHHE
100 M BoabI uzpacxonoBano 4,9 mit 0,0 SH. Tpusiona b u 2,6 M 0,1 H. CONSHON KUCIIOTHI.
52. JaBnenue mapa Hax pactBopoMm 10,5 r Heanektponurta B 200 r amerona paBHo 21854,40 Ila.
Hasnenue napa urcroro aneroHa (CHz),CO npu 310l Temneparype pasHo 23939,35 Ila. Onpene-
JIUTE MOJIEKYJISIPHYIO MAcCCy HEIJIEKTPOJIUTA.
53. Ilpu kakoil Temneparype 3aMep3aeT BOJHBIA pacTBOP 3THJIOBOTO CIUPTA, €CJIU MACCOBas 0
C,HsOH B Hem pasna 25 %? (K, = 1.86)
54. Ilpu xakoi TeMIiepatype KUIUT BOJIHBIA PACTBOP TIIFOKO3bI, eciii MaccoBas noiist CgHi206 B
aewm paBHa 10 %? (K = 0,52)
55. Ilpu pactBopenuu 1,6 T HeanekTponuTa B 250 M1 BOJIbI ObLIT IOJyYEH pacTBOP, KOTOPBIN 3aMep-
saer npu temmneparype —0,2 °C. OnpeznenuTe MONEKYISPHYK MacCy PacTBOPEHHOIO BEIIECTBA.
(Ksan = 1.86).
56. PactBop 9,2 r itoga B 100 r meranona 3akunaet 1pu 65,0 °C, a unuCTBIii METaHOJ KMOMT IIPU
64,7 °C. I3 cKOIbKHMX aTOMOB COCTOUT MOJIEKyJIa Hoja B pacTBOpe MeTaHosia? DOY/UIMOCKOMHYe-
CKasl IOCTOsIHHAsA MeTaHoza paBHa 0,84.
57. Omnpenenute ocmotudeckoe aabienue npu 20 °C pacTBopa caxapa ¢ MacCoOBOH joeii
C1oH2,011 4 % m mtorHocThio 1,014 /M.
58. Onpenenute TeMIeparypy, Mpu KOTOPOH OCMOTHYECKOE JaBJIEHUE pacTBOpa, coaeprkamiero 45
r r1roko3bl CeH1206 B 0tHOM nUTpe Boabl, paBHO 607950 Ila.
59. laBnenue mapa Bojsl npu 80 °C pasuo 47375 Ila, a jaBieHue mapa pacTBopa HEdJIEKTPOJIUTA
npu 3ol ke Temneparype — 33310 ITa. Kakoe konuuecTBO BOABI MPUXOJUTCS HA OJUH MOJIb pac-
TBOPEHHOT'O BEIIECTBA B ’TOM pacTBOpe?
60. PactBop, cogepxanuii 0,81 1 ceprl B 100 r 6eH30ma (30ymnockonuueckas moctosiaas 2,57)
kunut npu Temneparype Ha 0,081 °C Bbime, yeM 4ucThii GeH30i1. M3 CKONBKHX aTOMOB COCTOMT
MOJIeKyJa cepbl?
bunet cocTouT U3 0IHOTO TEOPETUYECKOTO BOIIPOCA U JIBYX 3a/laHUH.
6.2. OnucaHue mnoka3arejeli M KpHUTepHEB KOHTPOJISI YCIeBAeMOCTH, ONMCAHME IIKAJ
OlleHUBAHUS
Kpurtepuu oneHHBaHNS KOHTPOJIbHBIX 3a1aHMIi:
5 GaIoB CTABUTCS, €CITU PEIICHO PaBUIBLHO 50% KOHTPOJIBHOTO 3a/TaHHS
6 6amioB ctaBUTCH, eciu perteHo 60 % KOHTPOIBHOTO 3a/1aHUs
7 6annoB craButcs, eciu pemeHo 70 % KOHTPOIBHOTO 3a/laHus
8 6amioB craBuTCH, eciu pemieHo 80 % KOHTPOIBHOTO 3a/1aHUS
9 6annoB craButcs, eciu pemeHo 90 % KOHTPOIBHOTO 3a/laHus
10 6annoB craButcs, ecau perieHo 100 % KOHTpOIBHOTO 3a/1aHus
Ecmu pemeno menee 50% KOHTPONBHOTO 3aqaHUs, TO OHO HE 3aCUUTBHIBACTCS M CTYJEHT
00s13aH ero 3aHOBO HAIMCATh.
Kputepuu onenuBanus pacueTHo-rpaguveckoii padéorsi:
10 GanoB cTaBUTCSA, €CIU pelIeHo MPaBUIbHO 50% KOHTPOJIbHON paboThI
12 6annoB cTaBuTcs, eciau perieHo 60 % KOHTPOJIbHOM paboThI
14 6annoB craButcs, ecau pemeHo 70 % KOHTPOJIbHOW paboThI
16 6annoB craBuTcs, eciau perieHo 80 % KOHTPOJIbHOM pabOThI
18 GannoB craButes, ecau pemeHo 90 % KOHTPOIbHOM paboTh
20 6amnoB craButcs, eciau perieHo 100 % KOHTpoIbHON padoThI
Ecnu pemeno menee 50% paOoThbl, TO OHA HE 3aCUUTHIBACTCS U CTYACHT O0sI3aH €€ 3aHOBO
HaIuCcaTh.
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Kpurepun oueHuBaHusi JJ1a0OPATOPHBIX padoT:

3 Gayia cTaBUTCS, €CIU CTYJCHT BBITOJHWI pabOTy B MOJHOM 00BbeMe ¢ COONI0IeHUEM HEoO-
XOAMMOH TIOCIIeIOBATEIFHOCTH TPOBEACHUS ONBITOB W M3MepeHuil. HayuHo rpamMoTHO, JIOTHYHO
omnucan HaOIOIeHUSI M COPMHUPOBAJ BBIBOABI U3 OIBITA. B mpencTaBieHHOM OTYETe MPAaBUIIBHO U
AKKypaTHO BBIIIOJIHUI BCE 3aITUCH, TAOJIUIIBI, TpaQUKH, BBIYUCICHHS U CJIeIIall BHIBOIBI.

2 Gaya CTaBUTCS, €CJIM paboTa BBIMOJIHEHA MPABUIFHO HE MEHEE YeM HAIOJOBUHY, HO 00beM
BBINIOJTHEHHOM YaCTH IO3BOJISIET MOJMYYHUTh MPABUIIBHBIC PE3yNbTaThl. B oTdeTe ObLIM MOMyIIeHB B
o01Ielt CI0KHOCTH He OoJiee IBYX OMMOOK (B BBIYMCICHUSAX, TAOIUIAX) HE MPUHIMITHATIBHOTO JUIs
JTaHHOW pPabOTHl XapakTepa, HO TMOBIUSABIINX HA pE3yJbTaT BBINOJIHEHHs. JlomyckaeT rpyOyro
omMOKy, KOTOpast UCIIPABIISIETCS 110 TPEOOBAHMUIO TIPETIOIAaBATEIS.

1 Gamn craBUTCS, €caM 0OBEM BBIOJHEHHON YacTH paboOThl HE MO3BOJIAET CHENaTh MPaBUIb-
HBIX BBIBOJIOB. B oTueTe 00HapyXKMIHCh B COBOKYITHOCTH BCE HEOCTATKH, OTMEUCHHBIE B TpeOOBa-
HUX K 3 Oamam. JlomyckaeT nBe u Oosee rpyOble OMMOKHU B XO/I€ SKCIIEPHUMEHTA, B O0BSICHEHUH, B
oopmiteHHH pabOTHI, KOTOPBIE HE MOXKET UCTIPABHUTH JIaXKe 110 TPEOOBAHHIO MPEIOAaBaTEIS.

Jlsis OlleHKH 3HAHWH, YMEHHA, HAaBBIKOB U ()OPMUPOBAHHUS KOMIETCHIIUH 110 JAUCIUILUINHE TTPUMeE-
HATCS 02JVILHO-PEHTHHIOBAS CHCTEMa KOHTPOJISL U OLICHKU YCIIEBAaEMOCTH CTYJICHTOB
CucreMa peiiTHHIOBOI0 Y4€Ta 3HAHUII M HABBIKOB CTY1€HTOB:

o Wureppan | IToBTOp- Pelitunrosas
OuenuBaemblii mapameTp
OLICHKU HOCTBH oreHKa (OaJyIbI)
Jlekuun 0-1 8 4-8
Hocemenre JlaboparopHbie pabOTHI 0-1 8 8 12-16
K 0-10 4 20-40
OHTPOJIbHBIC 3aJaHHSI
Tekymast  oneHka = ) i
3HaHWUN U HABBIKOB OT%TUO NPOEARKOI 1abopa 1-3 8 12-24 44-84
TOpHOMU paboTe
KonTponbHas padbora 0-20 1 12-20
HtoroBas cymma Gansios 56-100
HeynosneroBpurensHo 0-55
. yIIOBJICTBOPUTEIHHO — 56-69
JuddepeHnmanys UTOroBoi OIEHKU xopoto— 70-84
otimyHo — 85-100

CryneHTsl, He HaOpaBIIMe MUHUMAJIbHYIO CyMMY 0aJUIOB, WJIM HE 3aKPBIBIININ 3a/I0JKEHHOCTH, He
MOJY4al0T OLIEHKY-aBTOMAT U CHAIOT 3a4eT MO TPAJULMOHHON CUCTEME KOHTPOJISl U OLEHKHU yCIle-
Ba€MOCTH CTYAEHTOB. JIJIl 10MyCcKa K 3a4eTy ¢ OLeHKY He00X0AMMO 3aKPBITh Bee 32/10JKeHHO-
CTH.

Kpurepun oneHku:

Ouenka Kpurepum oueHnBanus

OLICHKY «OTJIMYHO» 3aCIIy’KUBaeT CTYIEHT, OCBOMBIIUN 3HAaHUs, YMEHUS,
KOMITIETEHIIMN U TEOpEeTUYeCKUil MaTepuan 0e3 mpoOenoB; BBITOJIHUBIIUI

Bricokuii ypo-

BCC 3aJaHuid, NPpCAYCMOTPCHHBIC y‘-IC6HLIM IIJIAaHOM Ha BBICOKOM Kayd€CT-

BEHb «5» BEHHOM YpPOBHE; NMPAKTUYECKUE HABBIKU MPOPECCHOHATBHOIO MPUMEHEHUS
(OTIIM4HO) OCBOEHHBIX 3HAaHHH C(HOPMHUPOBAHBI.
KoMmnerenuum, 3akpemiéHHble 32 QUCHUILIMHONW, C()POPMHUPOBAHBI HA
YPOBHE — BBICOKHIA.
OLICHKY «XOPOIO0» 3aCIIy’)KUBAET CTYACHT, IPAKTHYECKU IIOJHOCTBIO OCBO-
Cpennuit ypo- WBIINN 3HAHUS, YMEHUS, KOMIIETEHIIMM ¥ TEOPETUUECKUN MaTepua, ydeo-
BeHD HbIE 3aJ]aHUs HE OLICHEHbl MaKCHUMAaJbHBIM UYUCIOM OaljioB, B OCHOBHOM
c(OopMHpOBAJ MPAKTUUECKUE HABBIKH.
(xopor10)

Komnerennuu, 3aKkpenjiéHHble 3a JUCUMILIMHON, c()OPMHPOBAHBI HA
YPOBHE — XOPOLIHUii (cpeaHmii).

IToporosslii ypo-
BEHb «3» (y10B-

OLICHKY «YJOBJICTBOPHUTEJIBbHO» 3aCIYXUBAET CTYIEHT, YACTUYHO C MPO-
OeramMy OCBOMBILIUI 3HAHUS, YMEHUS, KOMIETEHIIMH U TEOPETHUUYECKUI Ma-
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JIETBOPHUTEIIBHO) | Tepuajl, MHOTHE yueOHBIC 3aaHusI TNOO HE BHITOIHUI, JTHOO OHU OIICHEHBI
9HCIIOM 0aJUIOB OJIM3KUM K MUHUMAIILHOMY, HEKOTOPBIC MPAKTUYECKUE Ha-
BBIKU HE CPOPMUPOBAHBI.
Komnerenunu, 3akperviéHHble 3a AUCUMILIMHOM, C()OPMHPOBAHBI HA
YPOBHE — 10CTATOYHBIN

MuHUMaJIBHBIA | OLIEHKY «HEYIOBJIETBOPUTEIBHO» 3aCily’)KUBAET CTYJEHT, HE OCBOMBIIMH
YPOBEHb «2» (He- | 3HAHMsI, YMEHUS, KOMIIETCHIIMU M TEOPETHUYECKUI MaTepual, ydeOHbIe 3a-
YIIOBJIETBOPH- | IaHUS HE BBIIIOJHIII, IPAKTHYECKUE HABBIKK HE CPOPMHUPOBAHBI.
TEJIBHHO) Komnerenuun, 3akpenJiéHHbIe 3a IMCIHUILINHOMN, He ¢()OPMHPOBAHBI.

7. Y4eOHO-MeTOoAUYeCKOEe M MH(OpMalLHOHHOE o0ecnieyeHue AU CUMIIIMHbI

7.1 OcHOBHas TUTEpaTypa
1. Xumus : yueonuk / JI. H. baunos, M. C. I'yrenes, U. JI. Tleppunosa, . A. CokxonoB. — CaHKT-
[TetepOypr : Jlanp, 2022, — 480 c. — ISBN 978-5-8114-1289-1. — Tekcr : anekTpoHHslii // Jlanb : anek-
TpoHHO-OHOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/210977
2. Capraes, I1. M. Heopranuueckas xumus : yaeobnoe nmocodue / [1. M. CapraeB. — 2-e u31., HCIIp. U JOI. —
Cankr-IletepOypr : Jlanb, 2022. — 384 c. — ISBN 978-5-8114-1455-0. — Tekcr : anexkTpoHHSbIi // JlaHb :
ANIEKTPOHHO-OnOMoTeynas cucrema. — URL: https://e.lanbook.com/book/213263
3. Eropos, B. B. Heopranuueckas u aHamuTHueckas XuMmus. AHaIuTHYeCKas xumus : yaeoHuk / B. B. Ero-
pos, H. 1. Bopo6reBa, . I'. CunmsBectpoBa. — Cankt-IletepOypr : Jlans, 2022. — 144 ¢. — ISBN 978-5-
8114-1602-8. — Tekct : onektpoHHbi // Jlamp : smekTpoHHO-OMOiMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/211559

7.2 JlomomHUTENbHAS TUTEpaTypa
1. Cracp, H. ®. Pemenne 3amau mo obmeit xumuu / H. @. Cracs, A. B. Kopmrynos. — 4-e uzn., crep. —
Cankr-IletepOypr : Jlanb, 2023. — 168 c. — ISBN 978-5-507-45529-4. — Tekcr : anexkTpoHHsbIi // JlaHb :
snextponno-oubmoreunas cucrema. — URL: https://e.lanbook.com/book/271322
2. Kymbikos, P. M. ®u3nueckas u KoJjlouHas XuMus : yueOHoe nocodue ans By3os / P. M. Ky-
MBIKOB, A. b. UtTHeB. - 2-e usn., crep. - Cankr-IlerepOypr : Jlans, 2021. - 236 c. - ISBN 978-5-
8114-7414-1. - Texcrt : snekTpoHHBIH // Jlaub : smekTpoHHO-OMONMMOoTEeyHas cucrema. - URL:
https://e.lanbook.com/book/160121
3. AxmeroB, H. C. O6mas u neopranmveckass xumus / H. C. AxmeroB. — 13-e u3z., crep. —
Canxkr-IlerepOypr : Jlanp, 2023. — 744 c. — ISBN 978-5-507-45394-8. — TekcT : 27€KTPOHHBIH //
Jlanb : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/267359
7.3 HopmaTuBHBIE IPaBOBBIE AKTHI
OTCYTCTBYIOT
7.4 Metoanueckue yka3zaHHsl, pEeKOMEHIALUK U IpYTHe MaTepHalibl K 3aHATHIM
OTCYTCTBYIOT
8. Ilepeuyenn pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHHUKANMOHHOI ceTH « AHTepHeT», HE0O0-
XOIMMbIX /IJIS1 OCBOEHUS THCIUTIIMHbI
Scifinder - mouck METOAMK CHHTE3, JIUTEPATYPHBII U MTATSHTHBIN MOUCK 110 XUMUHU
BA3A JAHHBIX "XUMUA" Beepoccuiickoro HHCTUTYTa HAyYHOM M TeXHUYECKOW MHpOopManun
(BUHUTH) - JoctynHsl ciaenyronue 0a3bl JaHHBIX, COAepKalie HHPOPMAIIHIO B 007aCTH XUMHUH:
Xumusi, Pusznko-xumMuueckast ounosorusi, Kopposus u 3amura ot Koppos3uu, Metaumyprusi, OxpaHa
oKpy»katorient cpeabl, O630pHl.
elibrary.ru — snexTponnas 6ubimoTeka, coaepkut crath u3 6osee 30 000 sxypHaIOB
Rambler, Yandex, Google — mornckoBbie CHCTEMBI.
9. IlepeyeHb MPOrPaMMHOTO obecriedeHnsi © HHPOPMAMOHHBIX CIIPABOYHBIX CHCTEM
OTCYTCTBYIOT
10. Onucanue MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOX0IMMOI JIJIs1 OCYLIeCTBJIEHUsSI 00pa30-
BaTeJILHOTO Mpouecca Mo AUCHMUIIUHE

Tabmuma 10
Caenennst 00 00ecnieYeHHOCTH CIIEHATH3HPOBAHHBIMY ayANTOPUAMH, KAOMHETaMu,
J1adopaTopusAMu
HaumeHoBaHMe cielHATBHBIX M0- | OCHAIIEHHOCTH CHENUATbHBIX OMEIeHUH U TIoMelle-
MeIlleHUid U MoOMeleHuH JIs caMo- HHUH ISl CAMOCTOSITEJIbHOH padoThl
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http://www.cas.org/SCIFINDER/scicover2.html
http://www.viniti.msk.su/

CTOATEILHOM padoThl (Ne yuyeOHOTO
Kopmyca, Ne ayinTopun)

1 2

Kopryc 23, ayautopus 12 1. Croubl tabopaTopHbie — 3 MIT.

2. TaGypetkwu - 20 mT.

3. Cton npenojiaBaTenbCckuii — 1 mr.

4. BerTspkHOM mikad — 1 mr.

5. Tabypetku - 10 mT.- (210136600002899)

6. Jlocka yueOnas - 1 mr. - (410136000001829)

7. banst komOuHUpOBaHHas - 2 .- (210134000000411,
210134000000412)

8. pH metp - 1 mt. - (210134000002545)*

9. Becol nperusuonnsie - 1 .- (410134000001398)*
10. Llentpudyra nabopatopHas - 1 wr. -

(410134000000819)
11. Becor moprmonnsie SK-1000 - 1 mT.-
(210134000000413)

kopnyc 22, ayautopus 201 1. Croubl 1abopaTopHbIC — 3 MIT.

2. Tabypetku - 20 mmirt.

3. Cton mpenoiaBatenbCckuit — 1 mr.

4. BerTspkHOM mikad - 1 mr.

5 Tabyperkwu - 10 .- (210136600002899)

6. Jlocka aymutopnas - 1 mT. -(410136000004314)

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

9. llenTpudyra 1aboparopHo-KIUHHYECKAs - | IIT.-
(410134000000192)

10. ®otomerp KOK3 - 1 mir. - (410134000000186)*
11. pH meTp MunnmuBonbT™METp - 2 WIT. -

(410134000000189, 410134000000190)

* 000pyI0BaHKE, UCTIOJIB3YEMOE IJIST IPAKTUYECKON TTOATOTOBKHU

Jis camocTosITeTbHOM paboThl CTYJCHTOB MCIONB3YIOTCA pecypchl LleHTpanbHON HayuyHOH
oubmuorekn umenn H.M. JKenesnosa, Bkirouaromue 9 4YUTAIbHBIX 3a0B, OPraHU30BAaHHBIX I10
HOPUHIUITY OTKPBITOrO JocTymna U ocHameHHbIX Wi-Fi, UnTepHeT-1ocTynoM, B TOM 4ucie 5 KoM-

HI)I-OTepI/I?)I/IpOBaHHI)IX YUTAJIBHBIX SaJ'IOB, a TAaK)K€ KOMHAThI CaMOIIOATOTOBKH B O6H_[e)KI/ITI/I$IX N94 u
Nos.

11. MeToguuyeckue peKOMEHAAUUM CTYAEHTAM [0 OCBOCHUIO AU CHUIIMHBI

OO6pa3oBarenbHbIi IpoIecc M0 TUCHUIIIMHE XUMUS OpraHu30BaH B (hopMe yueOHBIX 3a-
HATUHN (KOHTaKTHas padoTa (ayIUTOPHOM M BHEAYJIUTOPHOI) 00ydaromuXcs C MpernojaBaTesieM
U caMocTosATeNbHas paboTta oOyuarommxcs). YueOHble 3aHATHS (B TOM YHCIE M0 pealu3aluu
HpaKTHLIeCKOﬁ HO}IFOTOBKI/I) OpEACTABJICHBI CICAYIOIINMHA BUJaMH, BKIIIOYasa yqe6H1>1e 3aHATHA,
HarpaBJIeHHbIE HA MMPAKTUYECKYIO MOATOTOBKY 00YYAIOLINXCS U MPOBEJICHHE TEKYILEro KOHTPO-
JI51 yCIIEBAEMOCTH:

TIEKIINU;

nabopaTopHbIe PabOTHI,

TPYNIOBBIE KOHCYNBTAUA U WHIWBUIyaTbHbIC KOHCYIbTAIMH, MPEIyCMATPUBAIONINE HH-
JTUBHIYAIBHYIO pabOTy MPEnoaaBaTelisi ¢ 00yJaromuMcs;

caMmocTosiTeNbHast paboTa 00yJaromuXCsl.
Ha y4eOHBIX 3aHATHSIX 00ydYaroUIrecs BBITOIHSIOT 3alNIAHMPOBAHHBIC HACTOSIICH MPOrpaMMOK OT-
JIENbHBIC BUBI YI€OHBIX PabOT, B TOM YHCIIE OTACIBHBIX 3JIEMEHTOB PaboT, CBS3aHHBIX ¢ Oymyien
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po(heCCHOHATTLHOM e TEIbHOCTHIO.

[Tpu m3yueHun DUCHUILTUHBI CTYIEHTY HEOOXOJAMMO TMOCEIaTh JICKIUH, BBIOIHUTE J1a00-
paTopHbie padOThI M CIaTh OTYET [0 HUM, BBINOJHUTH KOHTPOJIBHBIC 33JaHHsS 10 COOTBETCTBYIO-
MM pa3JiesiaM, HalmucaTh KOHTPOJIBHYIO paboTy.

[Tepen Havamom abopaTOpHOU PabOTHl HEOOXOAMMO H3YYHTHh TEOPHIO BOIPOCA, O3HAKO-
MUTBCSI C PYKOBOJICTBOM IO COOTBETCTBYIOIICH paboTe W MOATOTOBUTH MPOTOKOJ MPOBEACHUS pa-
0OThI: Ha3BaHKE PAOOTHI, 3arOTOBKA TAOJIUIL JIJIS 3aIIOJTHCHHS SKCIIEPUMCHTAILHBIMU JaHHBIMU Ha-
OJIrO/IeHUH, YpaBHEHHSI XUMUYECKUX PEAKIU, pacueTHbIC (hOPMYIIHIL.

JIJis cmaum oTvera clieAyeT MPOaHAIU3UPOBATh YKCIICPUMEHTAIbHBIC PE3YJIbTAThI, COMOCTAa-
BUTH C TEOPETUYCCKUMH TOJIOKECHUSAMHU WIIH CIIPAaBOYHBIMH JIAHHBIMH, OOOOIIHUTh PE3yJbTaThl HC-
CJICIOBaHMI B BHJIC BBIBOJIOB 10 pabOTe, HAMKMCATh OTBETHI HA BOMPOCHI, IPUBEIACHHBIC B METOIH-
YEeCKOM IOCO0HE.

Buabl n popmbl 0TpadOTKM NPONMYIIEHHBIX 3aHATHH
CryneHt, mponyCTHBIINHN 3aHATH, 00s13aH BBIOJIHUTH BCE JIAOOPAaTOPHBIEC PAOOTHI, PEIIUTh
BCE KOHTPOJIbHBIE 33JaHUS 110 MPOITYIIEHHOHN TeMe.

12. MeToanyeckue peKOMEH/IAlUM NPenoJaBaTe/J M 10 OPraHu3alu 00y4eHus 10 JUCIHII-
JINHe

N3yueHne TUCHMILIMHBI ClIeAyeT HAYMHATh ¢ IPOpaboTKU padoueil mporpaMmsl, yJI€IUB OCO-
0o0e BHUMaHUE LEJsIM U 337a4aM, CTPYKTYpE, COIepKaHUIO Kypca.

[Tpuctynas K YTEHUIO JIEKLUH, ClleAyeT BBIACHUTh YPOBEHb 0a30BbIX 3HAHUM CTYJEHTOB, 00-
pucoBaTh NpOoQecCHOHATbHbBIC IETN M TMEePCIIEKTUBBI U3yYeHHS TUCIMIUIMHBI, TOBECTH 10 BHUMA-
HUS CTYJEHTOB CTPYKTYpY Kypca U €ro pa3Jeibl, a B JAJIbHEHIIEM yKa3blBaTh HAYAJI0 U OKOHYAaHUE
KaXKJ0ro pasjena (TemMbl), 00ydaroliue 3a/1a4u, UTOT U CBSI3b CO clenyromuM. JKenaTenpHo pas3bsc-
HUTb 0COOEHHOCTH KOHCIIEKTUPOBAHMS JIEKLIMI 1O 1aHHON aucuuiuinae. OHOBpEMEHHOE Mpeaoc-
TaBJICHHE KPAaTKOTO WJUIIOCTPUPOBAHHOTO JIEKLIIMOHHOI'O Kypca B JIEKTPOHHOM BapHUaHTE MO3BOJIUT
3HAYUTENBHO HPKOHOMHUTH JIEKIMOHHOE BpeMs. OIHAaKO 3TO HE O3HAYAET OTMEHY KJIACCHUYECKOTO
JIEKIIMOHHOTO IPOIECCa, YaCThI0 KOTOPOIO SIBJSETCS HAMMCAaHUE KOHCIEKTOB - /Ui (pUKcaluu mo-
JTy4eHHOM MHPOpPMALMHU B MaMATH cTyJeHTa. OCHOBHbIE MOJIOXKEHUS Kypca, ONpeesieHHs] U BBIBO-
JIbl 110 Hanbosee MpoOJIeMHBIM BOMPOCAM BBIJIEISIOTCS MHTOHALMEN WM BBIHOCATCSA Ha ayAUTOp-
HYIO JI0CKY (MYJIbTUMEAUNHHBINA 3KkpaH). HeoOXoMuMblil MIUTIOCTPAaTUBHBIA MaTepuan Mmpeiaraercs
K O3HAKOMJICHUIO B BUJE MYJIbTHUMEIUA-TIPE3CHTALNNA UM I1aKaToB. TeopeTndeckue MoI0KeHUs
HOSCHSIOTCS PAKTUYECKUMHU NIPUMEpPaMHU, XapaKTepHbIMU Ul npeaMeTHol obaactu. C 1enblo ak-
TUBU3ALlMM BHUMAaHUsI CTYZAEHTOB PEKOMEHAYETCSI BHOCUTh B ITPOLIECC JEKIIUU JIEMEHT JTUCKYCCHUH,
oOpariasich K NO/UIMHHBIM (haKkTam, JINYHOMY OIBITY MPEroAaBaTeNs U HaOII0ICHUSIM CIyIIaTeNnen.
OTOMY K€ CIIYXKHUT TECHasi CBSI3b TEOPETUUYECKUX IMOJIOKEHUHM U BBIBOJOB C NMPAKTUKON U Oymaymeit
npodeCCHOHATBLHOM 1eATEbHOCTHIO CTY/IEHTOB.

[Tpu opranuzanuu 1a00paTOPHBIX pabOT BaXKHO MPABHJIBHO ONPEAETUTh MPUOPUTETHBIE Ha-
npaBJeHUs B BbIOOpe 3ajad M 3aJaHui. JTO aKTyallbHbIe BOIPOCHI TEOPUH U UX MPAKTUUYECKOTO
MPUIOKEHUs, OTpabOTKa XapaKTepHbIX MPEAMETy JeWCTBUN. 3afaHus Ha JlabopaTOpHbIE pPabOThHI
JIOJDKHBI OTBeYaTh y4eOHOMY IUIaHY JUCHMIUIMHBI U OBITh HAINlpaBJI€HbI Ha Pa3BUTHE CaMOCTOS-
TEIbHOCTU U TBOPYECKOW aKTUBHOCTH CTYJIEHTOB. B 3aBHCHMOCTH OT cojaep)kaHus, J1abopaTOpHbIE
paloThI BBHIMOJIHAIOTCS CTYJACHTaMH WHAWBUYAIbHO WIK TPYIIIAMH, YTO MO3BOJISET Pa3BUBATh Ha-
BBIKM TBOPYECKOTO OOIIEHUS, BBHIIOIHATh pabOTy KaueCTBEHHO, B CPOK U C COOJIIOJIEHUEM MPaBUIT
TeXHUKU Oe3onacHocTH. [lepen Tem, Kak pa3peluTh CTyJAeHTaM IPUCTYIUTh K BBITOJIHEHUIO pado-
Thl, ClIelyeT yOenInuThCsl B X NOArOTOBIEHHOCTU. B mporecce paboTsl 1omyckaeTcs HE0OX0uMoe
nepeMeIeHIe CTYICHTOB 10 ayJAUTOPUH, OJJHAKO 3alpelieHo OecleIbHOe X0XKICHHE U HapyIIeHUE
nopsaka. [Ipoepky oT4eTOB IPOBOAUTH MOCIIE OKOHYAHUS pabOTHI B 1aOOPAaTOPHH.

IIporpammy pa3zpadoraJ:
Konomres B.E., k.X.H., TOLICHT
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PELHEH3USA
Ha padouyio nporpammy Jucuumiimibl 51.0.07 «Xumusa» OIIOII BO
o cnenuagabHocTu 23.05.01 HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA, ClIeNHAJIH-
3anmu: TexHuveckue cpeAcTBA NPUPOAO0OYCTPOHCTBA M 3AIIMTHI B YPe3BbIYAHHBIX CUTYa-
HMAX, ABTOMOOM/IbHASA TEXHUKA B TPAHCHOPTHBIX TEXHOJIOTHSX
(xBamMpuKAIUs BHIMTYCKHAKA — CIEIAAIHNCT)

[TaBnoBeIM Asexcangpom EropoBuyem, noueHTOM KadeIpbl CONPOTUBICHHUS Ma-TEPUAIOB
u neraneid mamH GPI'BOY BO «Pocculickuii rocy1apcTBEHHbINA arpapHblil yHu-BepcuTeT — MCXA
umenu K.A. TumupszeBay, JOKTOpoM (pU3MKO-MaTeMaTHUECKUX HayK (Jajnee MO TEKCTy peleH-
3€HT), IPOBE/IeHa peleH3us padoueit mporpammbl AucuIUIMHbl «Xumus» OIIOIT BO no cnenu-
anpHOCTH 23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOJOTUYECKHE CPEICTBA, criennanu3amus «TexHu-
YeCKHUEe CpelICTBa MPUPOA000YCTPOMCTBA M 3aAIUUTHI B YPE3BBIYAMHBIX CHUTYaLUSX» U «ABTOMO-
OWibHAs TEXHHWKA B TPAHCIIOPTHBIX TEXHOJIOTHSX» (KBATU(HKAIMS BBIMTYCKHUKA — CICLHAJINCT)
paspaboranHoii B ®I'bOY BO «Poccuiickuii rocyaapcTBeHHbIN arpapHblii yHuBepcurer — MCXA
umenu K.A. TumupsseBa», Ha Kadeape MaTepruanoBeCHUs U TEXHOIOTUH MAlIMHOCTPOEHUs (pa3-
pabotuuk — KonomneB Buranuii EBrenpeBud, JoUEHT Kadeapbl MAaTEPHAIOBECHUS M TEXHOJIOTHH
MAaIIMHOCTPOCHUS, KaHAUJAT XUMUYECKHX HAYK).

PaccmoTpeB npesicTaBieHHbIE Ha PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIEAYIOIUM
BBIBOJIAM:

1. IlpenbsBienHas paboyasi mporpaMma JUCHHUILTUHBI «XuMHsD» (Hanee mo tekery Ilporpamma)
coomsemcmgyem TpeboBanusiMm @I'OC BO no cneunansHoctu 23.05.01 HazemHbie TpaHCIOpTHO-
TeXHoJoruueckue cpenacrtsa. [Iporpamma codepowcum Bce OCHOBHBIE Pa3felibl, COOMBemcmeyem
TpeOOBaHUSAM K HOPMAaTUBHO-METOANYECKUM JOKYMEHTaM.

2. IlpencrasnenHas B [Iporpamme akmyanbrhocms yaeOHON TUCIUILTHHBI B paMKaX pealn3aiun
OIIOIT BO re noonexcum comuenuro — TUCHUILTAHA OTHOCUTCS K 00s3aTENIbHON YacTu y4eOHOTO
nukia — b1.

3. Ilpeacrasnennsie B [Iporpamme yenu TUCUMIUIMHBI coomsemcmeyrom TpeboBanusM OPI'OC
BO no cnienmansroctr 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEJICTBRA.

4. B cootBerctBuM ¢ [Iporpammoii 3a AMCHUIUIMHONW «XHMUS» 3aKpeIuIeHO |Komnemenyus.
Jucnunnuna «Xumus» U npejacrasieHHas [Iporpamma cnocodna peanuzosams nx B 00bSIBICHHBIX
TpeboBaHusX. Pe3ynromamul o00yuenua, npencraBieHHsle B [Iporpamme B KaTeropusx 3HaTh,
YMETb, BIAAETh coomeemcmeyom Cleuu(uke U COAEpPKAHUIO TUCHUIUIMHBI U QeMOHCHPUpYIom
B03MOUCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIHTATOB.

5. O6mast TpyA0EMKOCTb TUCIUILTUHBI «XUMHsD» cOCcTaBisieT 3 3au€THbie equnuiipl (108 gyacos/
U3 HUX 4 4aca MpaKTUYeCKOW MTOATOTOBKH).

6. Mudbopmanwms 0 B3aMMOCBSI3M W3Y9aeMbIX JUCIUIUIMH U BOIIPOCAM HCKITIOUCHHS TyOInpoBa-
HUS B COJEP)KAaHUU JUCLUIUIMH coomeemcmeyem JEeWCTBUTENbHOCTH. JuciummHa «XuMus»
B3auMocBszaHa ¢ Apyrumu auctmmuiiHamu OITOIT BO u YyebHoro miana mo cnenuaibHOCTH
23.05.01 HazemHBIE TpaHCIOPTHO-TEXHOJOTHYECKUE CPEACTBA U BO3MOXHOCTH JTyOJIMPOBAaHUS B
COJIep’)KaHUU OTCYTCTBYET.

7. IlpencraBnennas IIporpamma mpearnosiaraeT HCHOJIb30BaHUE COBPEMEHHBIX 00pa3oBaTelNlb-
HBIX TEXHOJIOTUH, MCIONb3yEeMble MPHU peanu3alii pa3IudHbIX BUJIOB YyueOHOU paboThl. Dopmbl
00pa30oBaTeNbHBIX TEXHOJIIOTUH coomeemcmeyrom cnelu(puke TUCIUTUINHBL

8. IlporpaMma IUCIUILTHHBI « XUMHSD) TIPEATIONATACT 3aHATHS B MHTEPAKTHBHOHN Gopme.

9. Bunpl, conepkanue U TPyA0EMKOCTb CaMOCTOSTENIbHOM paboThI CTY/I€HTOB, MTPEICTABICHHbIE
B IIporpamme, coomseemcmeyiom TpeOOBaHUSAM K IOATOTOBKE BBITYCKHUKOB, COJEPXKAIUMCS BO
®I'OC BO cneunansHoctu 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPENICTBA.

10. IlpencraBnennbie W omucaHHbie B IIporpamme dhopmbl mexyweti OoneHKH 3HAHWUN (KOH-
TPOJIbHBIE 3aJaHusl, OTUETHI 10 Ja0OpaTOpHOIl paboTe, pacueTHO-Tpaduueckas paboTa), coomsem-
cmeyiom crienupuKe TUCHUILIMHBL U TPEOOBAHUAM K BBIITYCKHUKAM.

dopMa IPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYACHTOB, IpeaycMoTpeHHas IIporpammon, ocy-
HIeCTBIIAETCS B (popMe 3aueTa ¢ OLUEHKOW, YTO coomeenmcmeayen CTaTyCy TUCLHUILIUHBI, KaK JUCIIH-
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IJTMHBI 00s13aTebHON YacTh yueOHnoro mukia — b1 ®I'OC BO cnenmnansrocty 23.05.01 Hazemnsie
TPaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA.

11. ®opmsbl orleHKM 3HAHUI, mpenctaBieHHbie B [Iporpamme, coomeemcmsyrom cnenuuke
JTUCITUTUIMHBI U TPEOOBAHMSIM K BBITYCKHUKAM.

12. Y4eOHO-MeTOAMYECKOE OOECIeueHUE NUCHUIUIMHBI MPEICTAaBICHO: OCHOBHOM JUTEpaTypoil
— 3 UCTOYHUKA, JOTIOJIHUTEIILHONW TUTepaTypoil — 3 HauMeHoBaHus, HTepHeT-pecypcsl — 4 ucTou-
HuKa u coomgemcmayem tpedoBanusM ®I'OC BO no cnernumanproctu 23.05.01 Hazemusie TpaHc-
HOPTHO-TEXHOJIOIMUECKHE CPEJCTBA.

13. MarepuanbHO-TeXHHUECKOE oOOecreyeHne TUCHUIUIMHBI COOTBETCTBYET crenupuke
JTUCIUIUIAHBI «XUMHUS» U 00ECIeUnBaeT UCIOJIb30BAHHE COBPEMEHHBIX 00pa30BaTENIbHBIX, B TOM
YHCIIe MHTEPAKTUBHBIX METOAOB O0yUYCHHUS.

14. Meronuyeckue peKOMEHIAIUU CTyI€HTaM U METOINYECKUE PEKOMEH Ialluu Mperno/iana-
TEJISIM IO OpraHu3aluy OOyYCHHS IO JAUCHUILIUHE AT MPEJCTaBICHUE O crenupuKe 00ydeHus
0 TUCLUUIUINHE «XUMUSD.

OBILIUE BBIBO/JbI

Ha ocHOoBaHUM MpPOBEACHHON PELIEH3MH MOXXHO CAENaTh 3aKIIOYEHHUE, YTO XapaKTep, CTPYyK-
Typa U coJiepkanue padoueit mporpammbl quctuuriuibl «Xumus» OIIOIT BO no cneuunanbsHOCTH
23.05.01 HazemHBbIE TpaHCHOPTHO-TEXHOJIOTHYECKHUE CPEACTBA, CHeluanu3anuu «TexHuYeckue
CpelicTBa MPUPOJAO0OYCTPOMCTBA M 3AIIUTHl B UPE3BBIYANHBIX CUTYAIUSAX» U «ABTOMOOMIbHAs
TEXHHKA B TPAHCIOPTHBIX TEXHOJOTHSAX» (KBaTH(UKAIMs BBIMTYCKHHKA — CIICIUATIKCT), pa3pado-
TaHHas JOIIEHTOM Kadeapbl MaTepHAIOBEICHUS M TEXHOJIIOTUN MAITUHOCTPOCHUS, KAaHIUATOM XU-
mudecknx Hayk, KonomneBsim B.E., cootBercTByeT TpeboBanusm ®I'OC BO, coBpeMeHHBIM Tpe-
OOBaHUSIM SKOHOMHWKH, PhIHKA TPYy/a U MO3BOJIUT MPH €€ peali3aliy YCICIHO 00eceuuTh Gop-
MHUPOBaHUE 3asBIEHHBIX KOMIIETCHIIUH.

Penensent: IlaBnoB A.E., nmoueHT kadenpbl CONPOTHBIEHHMS MaTepUaloB U JeTaledl MalluH
OI'BOY BO «Poccuiickuii rocynapctBeHHbIN arpapHblii yHuBepcuteT — MCXA umenu K.A. Tu-
MUPS3€Ba», JOKTOP GU3NKO-MATEMATHYECKUX HAYK

« » 2024 1.
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