[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

(®WO: benropoackuii Banepuii Caenbesny
[lomxHocTb: PexTop

[lata nogmicanms: 19.09.202 SMIMIBHETEpCTBO HAyKW W BBICIIETO oOpa3zoBanus Poccuiickoit denepanun

YHUKanbHbIA NPOrpamMMHbIii Klileﬂepaanoe rocyaapCTBCHHOC 6IOI[)K€THO€ 06pa30BaTeJIBHOG YUPCIKACHUC
8df276ee93el17c18e7bee9e7cad2d0ed9ab82473 BBICHIETO 0OPAa30BaHHUs

«Poccuiicknii rocynapctBeHHbll yHuBepcuTeT UM. A.H. Kocbkirnna
(Texnonoruu. Jlu3zaiin. MickyccTBo)»

YTBEPXIAIO

[IepBblii MPOPEKTOP — MIPOPEKTOP
1o 00pa3oBaTENIbHOMN NEATEIILHOCTH
C.I'. leMOwutixmit

« » 20 T.

Komnemx ®I'6OY BO «PI'Y um. A.H. Kocwsirnaa

PABOYAS ITIPOT'PAMMA OBHIEOBPASOBATEJIBHOFI JUCHUIIJIMHBI
OVIL.07 «XUMUS»

CnenmanbHocTh: 54.02.01 qu3zaiin (mo oTpacisim)
HamnpaBneHHocTh 00pa3oBaTEIbHON MTPOTPAMMBI: TU3AMH CPEbI
®I'OC CIIO yTBepxaeH npukazom MuHmnpocseenus Poccun

oT «23» Hos0ps 2020 1. Ne 658

Kamuduxkanus — J{uzaitaep
YpoBeHb MOATOTOBKY — 0a30BbIN
dopma OArOTOBKH — OUHAs

Mocksa 2025



[Iporpamma 001Ie00pa3oBaTENbHON AUCIUIUIMHBI «XUMHUS» pa3paboTaHa B COOTBETCTBUH C
(benepaabHBIM TOCYIApPCTBEHHBIM 00pa30BATENbHBIM CTaHJAPTOM CPEAHEro MpodecCHOHANTBHOrO
obpazopanust (OI'OC CIIO) mo 54.02.01 /Iuzaitn (mo oTpacisM) U Ha OCHOBaHUHU (enepasbHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOr0 cTanAapTa cpeanero obmiero oopazosanus (PI'OC COO).
Opranuzanus pa3padbotuuk padoueit mporpammsl: PI'BOY BO «PTY um. A.H. Koceiruaay.

[Monpaznenenune: Komnemx PI'Y um. A.H. Kocbirnna

Pazpaborunk:  BacunwseBa Mapraputa ropeBHa, mpenoaaBaTellb KOJJIEIKa



CO/IEP,KAHHUE

1. OGmras xapakTepucTHKa paboveit mporpaMMbl 00111e00pa30BaTEIIbHON TUCITUTIIUNHBI «XUMHUS...4
2. CtpykTypa U cofepkaHue 00111e00pa30BaTEIbHON JUCIUTIIAHBL. ... .eueeeeeteneeneaneneeneenennes 5
3. YcaoBus peanusaiuy mporpaMMbl 00IIe00pa30BaATEIbHON TUCTIHTUIAHBL. . ... vvuveenseenneeenneananns 8

4. KOHTpOIIb U OLICHKA PE3YJIbTATOB OCBOCHMS JUCLIAIIIMHBL. . ... ettt entenaeeneenenenaenn 10



4

1. O0mas xapakTepucTHKA padoyeil mporpaMmbl 001e00pa3oBaTeIbHON TUCHUIIIMHBI
«XuMus»

1.1. MecTOo 1MCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

O6meoOpa3oBarenbHas  AUCHUIUIMHA  «XUMHS»  SBISETCA  00sS3aTEIbHOM  YacCThIO
00111e00pa30BaTENILHOTO IMKJIa OCHOBHOW MpOo(eCCHOHANBbHONW 00pa3oBaTeNbHOM MPOrpaMMbl B
cootBercTBUU ¢ ®I'OC no cnienmanbrocTy 54.02.01 [qu3zaiin (mo otpacisam).

1.2. Hean u miiaHupyemMbie pe3yabTaThl OCBOCHUS TUCHMILIUHBI:
1.2.1. LHeab o0meo0pa3oBaTeIbHOM TUCHUILINHBI

Copepxanue mporpaMMbl 00111€00pa30BaTENbHON AUCIUIIIMHBI «XHUMHUS» HAMpPaBICHO Ha
JIOCTH>KEHHE CIICYIONINX LIeJIeH:

— (opmMupoBaHuE IPEICTABICHU O MECTE XMMHUHU B COBPEMEHHOM HAYIHOM

KapTUHE MUPA;

— MOHMMAaHHE POJHM XUMHUHU B OPMUPOBAHUU KPYro3opa U (PyHKIIHOHAIBHOM rpaMOTHOCTH YellOBEKa
AJId pCHICHU S MPAKTUYCCKUX 3aa4;

— OBJIaJICHUE OCHOBOIIOIATAIOUUMHI XUMUYECKUMU TOHATUSAMU, TEOPUSIMH, 3aKOHAMU

Y 3aKOHOMEPHOCTSIMU;

— YBEPEHHOE MOJIb30BaHUE XUMHYECKON TEPMHUHOJIOTUEN U

CHUMBOJIUKOM;

— OBJIaJICHUE OCHOBHBIMU METOJIaMU HAyYHOTO MMO3HAHUS, UCIIOIb3yEMbIMU B XUMUU:

HaOII0IEHUEM, OMTUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHHe 00pabaTbIiBaTh, OOBICHITH PE3yJIbTAaThl IPOBEICHHBIX OINBITOB U JAENaTh BHIBOBL;

— I'OTOBHOCTH U CHOCOGHOCTB IMPUMCHATH MCTOABI INO3HAHUS TTPHU PCIICHUU TPAKTHYCCKUX 3a/1a4,

— (hopMupoBaHNEe YMEHUS 1aBaTh KOJIMUYECTBEHHBIE OIICHKU U MPOU3BOIUTH

pacueTsl 10 XUMUYECKUM (POpMyYJIaM U YPaBHEHUSIM;

— BIIICHHE MTPaBHJIaMU TEXHUKH 0€30MaCHOCTHU MPU UCIOJIb30BaHUU XUMUYECKUX

BEILIECTB;

— ¢hopmMupoBaHre COOCTBEHHOW MO3UIIUU TI0 OTHOIICHUIO K XUMHUYECKOW MH(POPMAITIH, TTOJTyIaeMOM
N3 pa3HbIX UCTOYHHUKOB.

1.2.2. IlnanumpyeMblie pe3yJbTaThbl OCBOeHHSI 0011e00pa30BaTelbHOIl JUCHHUIUVIMHBI B
coorBeTcTBHHU ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO

Ocoboe 3HaueHWE JUCHUIUIMHA HMEeT TMpH (OPMHUPOBAHMU OOIUX KOMIETCHUIUH W
poeCCHOHATBHBIX KOMIIETEHITUH

Komnerenuuu IlnanupyemMblie pe3yJbTaThbl
Oo0mmue JMcnuIinHapHble
OK 07. ConeiicTBOBaTh B o6mactu sxosmoruueckoro - copMupoBaTh
COXPAHEHHUIO OKpYXKaroLleH BOCIIUTaHUS: MPEJCTABICHUS: O XUMHUYECKON
cpelbl, pecypcocoepexeHuto, | - chOpMHUPOBAHHOCTh COCTaBJISIOIEH
IPUMEHSTH 3HaHUS 00 HKOJIOTUYECKOM KYIbTYpPHI, €CTECTBEHHOHAYYHOM KapTHHBI
M3MEHEHUHU KJIuMaTa, MMOHNUMAaHUE BIUSHUS MUpa, POJIN XUMUHU B IO3HAHUH
MPUHITUITBI OEPEHKITUBOTO COILIMANIEHO-9)KOHOMHYECKUX SIBJICHUH TTPUPO/IBL, B
MPOM3BOJICTBA, Y3 (HEKTUBHO MIPOIIECCOB HAa COCTOSIHUE (hopMUPOBAHUY MBIIUICHUS U
JEHCTBOBAThH B UPE3BBIYANHBIX | IIPUPOAHON U COLUAIBHOU KYyJIbTYpBI JINYHOCTH, €€
CUTYaIUsX Cpelbl, OCO3HaHUE (GyHKIIMOHATTEHOM
IpPaMOTHOCTH, HEOOXOAUMOM
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IJI00aTBbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

- INTAHUPOBAHUE U
OCYILIECTBJIEHUE ICUCTBUN B
OKpY’Karollley cpesie Ha OCHOBE
3HaHUA LEeJIeH YCTONYUBOTO
Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HETIPUATHE
NEWCTBUM, IPUHOCSIINX BPEl
OKpY>Kalolleu cpere;

- YMEHHE NIPOTHO3UPOBATH
HeOIaronpusITHbIE
9KOJIOTUYECKHE MOCTIEACTBUS
MPEAIPUHUMAEMBIX JEHCTBUM,
MPEeAOTBPALIATh UX;

- pacuIMpeHue omnbITa
JEeATEIBbHOCTH 3KOJIOTMYECKON
HaIpaBJIECHHOCTH;

- OBJIaJICHUE HAaBbIKAMHU
y4e0HO-HCCIeI0BATEbCKOM,
MPOEKTHOM U COIMAaIbHOU
JeSITEIbHOCTH.

VIS peIlieHUs] MPAKTHUYECKUX
3a/1a4 ¥ YKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 37I0POBBIO U
MPUPOIHOM Cpee;

- YMETb COOJIIOIaTh MpaBHiIa
9KOJIOTHYECKH
11e1eco00pa3Horo MOBECHUS
B OBITY U TPYJOBOM
NEeSTEIbHOCTH B IEJISIX
COXPAHEHHUS CBOETO 37]0POBbs
U OKPY’KaIOIIEeH PUPOJIHOU
CpeIbl; YUUTHIBATh OMACHOCTD
BO3/JEHCTBUS HA )KUBBIE
OpPraHU3MBbI OTPEEIEHHBIX
BEILIECTB, TOHUMAasl CMBICT
MoKa3arelisi IpeaesIbHON
JOMYCTUMOM KOHLIEHTPAIUU.

2. CTpykTypa u coaepkanue o0ieo0pa3oBaTeIbHON JUCITUTITMHBI

2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

Buna yueOHoii padoThbl Qovem uacos
1 cemectp Bcero
O0Bbem 00pa3oBaTeIbHON MPOrPaMMBbI 72 72
U CIMILIMHBI, B T.4.

OCHOBHOE cO/Iep:KaHue, B T.4. 52 52
TeopeTnyeckoe o0yueHue 26 26
IPAKTUYECKHE 3aHSTHSI 16 16
J1a00paTOpPHBIC 8 8

CamocrositenbHast padoTa 22 22

IIpomeskyTouHasi arrecraums 3ayeT ¢ OIEHKOHU




2.2. TeMaTH4eCcKMH IJIAH U COJEPKAHNE TUCUUIIIMHBI

Dopmupy
HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U Po(ecCHOHATbHO-OPHMEHTHPOBAaHHOE), Oo0bem eMble
pa3/iesioB U TeM JIa0opaToOpHbIe U MPaKTHYeCKUe 3aHATHUS, CAMOCTOsITeIbHAA padoTa, KypcoBasi padora. 4acoB | KOMIIETeH
101011
1 2 3 4
Cemectp 1
OCHOBHOE cO/Iep:KaHue
Pa3nen 1. PacTBopsl 12
Teopernyeckoe 3ansATHE
Conep:xanue yueOHOro MaTepuaJa:
PactBopenne kak ¢usnko-xummuueckuii mporecc. PactBopbl. CrocoObl MPUTOTOBJICHHSI PACTBOPOB. 4
PactBopuMocTb. MaccoBasi 10711 pacTBOPEHHOrO BemiecTBa. CMBICH MOKa3aTelssl NpeebHO JOMYyCTUMOMN
KOHIIEHTPAIIMU U €T0 HCIIOJIb30BAHKE B OIICHKE KOJIOTHYECKON O€30MacHOCTH.
IIpakTHYecKoe 3aHATHE
Tema 1
HoHsie o Coaep:xkanue y4eGHOIro MaTepuaia: ) ) 4 OK 07
pacTBOpax Pewmenue HpaKTI/IKvO-OpI/IeHTI/IpOBaHHBIX pacyeTHhIX 33JaHUN Ha PAacTBOPHI, UCIOJIb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHON NESATEIbHOCTH YEJIOBEKa.
CamocrosiTesbHast padoTa 00y4aroIuXcs
Conep:kanue yuyeOHOro MarepuaJa:
[IpaBmiia 3KONOTHYECKH I[€1ecOo00pa3HOr0 TMOBEACHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEJSNX 4
COXPAaHEHHUS CBOETO 3JIOPOBbS M OKPYXaroIled MPHUPOIHOM Cpelbl; OMacHOCTh BO3JIEHCTBUS Ha >KHUBBIC
OpraHu3Mbl OMPCACIICHHBIX BCIICCTB.
Paznea 2. Xumusi B Mupe 15
Teopernyeckoe 3ansATHE
T XuMHUYecKasi COCTaBJISIIONIAS] €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIb XMMUW B TO3HAHUU SBJICHUN 7
ema 2 IIPUPOJIBI OK 07
Ponp xumuu B mupe
IIpakTHYeckoe 3aHATHE 3
Pemtenue IMPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4 Had U3YYCHHUC XUMHUH B ABJICHUAX ITPHUPOALI
Pazpen 3. Ixo1orus 15
Tema 3 Teoperuyeckoe 3aHATHE
DKOJIOTHYECKH I1eJIecO00pa3Hoe IMOBEICHUE B OBITY M TPYIOBOM NEATEIBHOCTH B IEIAX COXpPaHCHUS 10 OK 07

XHUMHS B DKOJIOTHH

30POBbS U OKPYXKAIOLIEH PUPOTHOMN CPEIbI




IIpakTHyeckoe 3aHATHE

PaccMoTpenue ObITOBBIX )KU3HEHHBIX CUTYAIIUH C TOUKHU 3PCHHUSI SKOJIOTHH U O€30IacCHOCTH >
Paznen 4. Bo3neiicTBUE Ha )KMBBIE OPraHU3Mbl ONTPEACICHHBIX BEIIECTB 14
Teopernyeckoe 3ansATHE
Tema 4. [1/IK N3ydyeHue omacHOCTH BO3JIECUCTBUSI HA KUBbIE€ OPraHU3Mbl ONPEICICHHBIX BEUIECTB C YYETOM MOHSTHS 7
IIpeIeIbHO JONYCTUMON KOHIIEHTPAIU! OK 07
IIpakTHyeckoe 3aHATHE 7
BoznelicTBue Ha JKUBbIE OpraHU3MBbl olpeie€HHbIX BeuecTB. Paccmorpenne nousitust I1JIK
Paznen S. Xumus B ObITY M IPOU3BOJICTBEHHOM 1€ATEJIbHOCTH YeJI0BEKa 14
Tema 5. CamocTrosiTesibHasi padoTa 00yYarommXxcst
Xumus B ObITY U Coaepsxanue yqyeOHOro MaTepuaJa: OK 07
MPOU3BOACTBEHHOMN Hogelimme moCTHXEHUS XUMHYECKOM HAYKH M XUMHUYECKOW TexXHOJIOTHH. Ponbk Xumuu B oOecrnieueHUH 14
JIEATETbHOCTH 9KOJIOTHUYECKOH, SHEPreTUIEeCKON U MUIIEBOW 0€30MaCHOCTH, PA3BUTUH MEIUIIMHBI. XUMUYECKUE BOJOKHA B
YeJI0BEKa TEKCTUJIbHOW MPOMBIIIJIEHHOCTH M UX TPUMEHEHHUE.
IIpomexyTouyHas aTTecTanus (3a4eT ¢ OLEHKOM) 2
Bcero 72




3. YcioBus peajm3aiui NporpaMmmal 001eo0pa3oBaTebHOM JUCHMILIHHbI
3.1. Ins peaau3anuu NporpaMmbl JUCHUIJIMHBI PEXYyCMOTPEHBI CJIeAyONIe CieuaIbHblIe

MOMeIlIeHHUS:
Ne HanMeHnoBaHMe MOMeEIEHUH 1JI IPOBEACHUSA BCeX Anpec
n/n BH/I0B Y4eOHOM 1eATeJILHOCTH, MPeAyCMOTPEHHOM (MecTOmoJI0KEeHn )
Y4eOHBIM IUIAHOM, B TOM YHCJIe IOMeIeHUus 1JIsl NOMeIeHU 1JIs1
CaMOCTOATEIbHOI PadoThI, C yKa3aHUEM IepeqHs NPOBeIeHUs BCeX BU/I0B
OCHOBHOI0 000py10BaHHA, y4eOHO-HATIAIHBIX y4eOHOi1 1esiTeIbHOCTH,
MOCOOUI M UCIOJIL3YeMOT0 IPOrPAMMHOI0 NMpeaycMOTPEHHOM
obecreyeHust Y4eOHBIM IIAHOM
1. TeopeTnueckue 3aHATHS
Aynuropun Nel207.

[Tocagounbix mect 115, pabouee mecTo mpernogaBaTes,
OCHalllcHHBbIE y4yeOHOW MeOenplo; MenoBas JIOCKa,
TEXHUYECKHE CpeACTBAa OOYYCHHSs, CIyKalue s
npencraBicHus uHbopManuu Oonbinod  aymuropuu: | yi. Mamas Kamyxckas, 1.1
SKpaH HAaCTEHHBI, MIPOEKTOP. Ha6ops1
JEMOHCTPAlUOHHOTO  00OpyAOBaHHs U y4yeOHO-
HarIAAHBIX TOCOOMH, 00ECIeUYMBAIOIMMX TEMAaTHUCCKUE
WJUTIOCTPAIK, COOTBETCTBYIOIIME paboueii mporpamme
JACITUTUTUHEIL.

2. IIpakTrueckue 3aHATUA

Aynutopus Ne 2215

[Tocagounbix Mect 75, paboyee MecTO MpenojaBaTers,
OCHAIlICHHBbIE y4eOHOW MeOenplo; MenoBas JIOCKa,
TEXHUYECKHE CpEACTBAa OOYydeHHUs, CIyXalue s
MpeACTaBiICHUST HWHPOPMAUK  OOJBIION  ayAUTOPHUU:
9KpaH HACTEHHBII, IPOEKTOP.

119071, r. Mockaa, yi1.
Manas Kanyxckas 1. 1

3. [IpoMexxyTouHas arTecTanus
Aynuropus Ne 2329
[Tocagounbix mect 25, paboyee MeCTO MpernojaBaTes,
OCHAIIICHHBIC Y4eOHOU MeOeNnbio, MHTEPAKTUBHAS JTOCKA. 119071, r. Mockaa, yi1.
HaGopbl meMoHCTpalimoHHOTO 000pYyI0OBaHUS U YY€OHO- Manas Kamyxckas 1. 1

HAIVIIOHBIX IOCOOMH, 00ECIIEYMBAIOIIMX TEMATHUYECKHUE
WUTIOCTPAIMK, COOTBETCTBYIOIIME pabodeil mporpamme
JIUCLIUILINHEL.

4. CamocrosrenbHas pabora

Aynutopus Ne 1154

YATAJIBHBIA 321  OUOJMOTEKH:  IOMEIIEHHE IS
CaMOCTOSITENIbHOW pabOTBl, B TOM 4YHCIE, HAY4HO-
HCCIIeIOBATENLCKOMH, MOATOTOBKH KYpPCOBBIX U
BBITTYCKHBIX KBAJIU(DUKAITMOHHBIX PaboOT.

ITocagounbrx mect 70

Crennaxu Ui KHUT, KOMIUIGKT y4eOHOU MebOenu, 1
pabouee MeCTO COTpyAHMKAa W 6 paboymx MecT s
CTYJCHTOB, OCHAII[EHHBIC MEePCOHATBHBIMU
KOMIIBIOTEpaMH € TIOJKITI0UeHUEM K ceTH «HTepHeT» u
o0ecreyeHrneM JI0CTymna K 3JIEKTPOHHBIM OMOIMOTeKaM U
B OJEKTPOHHYIO HH(OpPMaAIMOHHO-00pa30BaTEIHHYIO
Cpeqly OpraHu3aIuu.

yi. Manas Kamyxckas, 1.1




3.2. UudopmannonHoe odecriedyeHue 00yuYeHust

Ilepeyens pexkomMeHayeMbIX Y4YeOHbIX wu3AaHuil, VHTepHeT-pecypcoB, AONOJHUTEIbHOM
JUTEepaTypbl
1 2 3 4 5 6 7 8
Koan
Anpec caiita YyecTB
IBC 0
Bun WA IK3eM
No U3/1aHUA 3JIEKTPOHHOIO | ILJISIP
ABT
n op( HaumenoBanme (yueonmn | U3narennc I'on pecypca OB B
/ U31aHUA K, YII, TBO u31aHuA | (3amoJsiHsieTcst onoa
bl)
n MII n A HOTEK
ap.) H31aHuil B e
3JIEKTPOHHOM | YHMB
BHJIE) epcur
eTa
OcHoBHasi INTEPaTYpPa, B TOM YN CJIe 3JIEKTPOHHbIE U3IAHNUS
I'a6p | Xummus. 10 xmacc. VYuebnuk | [IpocBemen https://znanium.c -
uensH | ba3oBblil ypoBeHb -192c.- | ue 2022 om/catalog/produ
0.C, ISBN ct/2090098
Octp 978-5-
OyMO 09-
1| B 101657-
nr., 4.
Cman
KOB
C.A.
I'a6p | Xumus. 11 kmace. VYuebnuk | IlpocBenien -
uensH | ba3oBwIil ypoBeHB —127c. | ne 2022 https://znanium.c
0.C., ISBN om/catalog/produ
Octp 978-5- ct/2089904
0yMO 09-
2 B 103623-
nr. 7.
Cnan
KOB
C.A.
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AHu
HOT'CH
oBa
uB.,
Bab6ko
3B
A.B.,
ITomk
OB

B.A.

Yuebuuk | M.: 2023
u W3narenscT
npakTuk | Bo FOpait

yM

https://urait.ru/bo -
ok/himiya-
513807

U31AHUA

JononHuTEIBHAS JHTepaTypa, B TOM 4YHCJe 3JJIEeKTPOHHBIE

Jlebe | Xumus
JIeB
IO.
A.,
dane
el
H.,
1| Tomy
OeB
A.
M.,
IITamo
Bal

B. H.

Yuebnuk | M.: 2023
WM3nmarensct
BO Opaiirt

https://urait.ru/bo

513073

4. KOHTpOJ’[L H OIICHKA pe3yJbTAaTOB 0CBOCHMSA TUCHUIIJIUHBI

KoHTpoJIb U OLleHKA Pe3yabTaTOB OCBOCHUS TUCIUILUIMHBI PACKPBIBAIOTCS Yepe3 TUCIUIUIMHAPHBIC
pe3yabTaThl, YCBOCHHBIC 3HAHWS W TNPHOOPETCHHBIC CTYJICHTaMH YyMEHHS, HaIllpaBIICHHBIC Ha
dbopMupoBaHue 00X U MPOGECCHOHATHHBIX KOMITETCHITUH.

Kommerenmmn

Paznen/Tema

Tum oneHoYHBIX
MEpONPUITUI

OK 07. CoxmelicTBOBaTHL
COXPaHEHHIO OKPY>KaIOIIEH
Cpelibl, pecypcocOepeKeHHIO,
IPUMEHSTH 3HaHUS 00
M3MCHEHUH KJIMMAaTa, IIPHHIHIIGI
Oepe’KIIMBOTO MPOU3BO/ICTBA,

3¢ pexTUBHO NEHCTBOBATH B
YpEe3BBIYANHBIX CHUTYAIUSIX.

Pazgen 1. Temsr 1.1., 1.2. Pa3znen
2. Temnl 2.1., 2.2. Paznen 3. Tembl
3.1.,3.2.,3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3.
Pazgen 5. Tema 5.

- YCTHBIN OIpOC;

- OIIEHKa KOHTPOJIbHBIX
pabor;

- OIICHKA MPAKTUYECKUX
paboTt (pemenus 3aqaHui 1
3a1ayv);

- OIICHKa TECTOBBIX
3aJIaHui;

- OLICHKA BBIMIOJIHEHUS
CaMOCTOSITENIbHBIX paboT;
- OIICHKa JOKJIAJIOB.
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PazpaboTunku paboueit mporpamMmsl:
PazpaboTunk

Pabouas nporpamMma coryiacoBaHa:
Jupekrop koyemxa

HauvannLHuk
yIpaBJICHHUS 00pa30BaTEIbHBIX MPOTPAMM U ITPOCKTOB

Bacunnesa M.

Meuetnna M.A.

HukuraeBa E.b.



MunuctepcTBo 00pa3oBanus u Hayku PD
denepanbHOE TOCYAapCTBEHHOE 0I0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa3oBaHUs
«Poccuiickuii rocyaapctBeHHbIN yHUBepcuTeT uM. A.H. Kocbiruna
(Texnomoruu. J{u3zaiin. UckyccTBO)»

YTBEPXJIAIO

[IepBb1it TPOPEKTOP — IPOPEKTOP
10 00pa3oBaTEIBHOM NESITEIHHOCTH
C.I'. leMOwuiikmit

« » 20 T.

Komnemx ®I'BOY BO «PI'Y um. A.H. Koceiruuay

®OHJI OHEHOYHLIX CPE/ICTB
VUYEBHOU JUCLHUITJIIMHBI
OVIIL.O7 «Xumus»

IIICC3 no cnenuajdnLHOCTH

54.02.01 TU3AWH

Pazpabotuuk: BacunseBa M.U., npenogaBarenns KoJUIeIKa



@oH/1 OLICHOYHBIX CPEJICTB MPEIHA3HAYEH JJIS ATTECTAIUN 00YJaIOUINXCSl HA COOTBETCTBUE UX
MEePCOHAIIBHBIX JOCTHUKEHUM MPHU OCBOCHUU MporpaMmbl TUCUIIMHBI OYIL.12 «Xumus»
OCHOBHOI 00pa3oBarenbHoil nporpammsl CITO — mporpaMMbl OATOTOBKH CHEIMATHCTOB

cpeaHero 3BeHa o cnennanbHocTu 54.02.01 I[I/IBAIZH.

OneHuBaHue pe3ynbTaToOB OCBOEHUS OCYILECTBIISETCS C TOMOLIBIO TEKYILETO0 KOHTPOJISA
YCIIEBAEMOCTH M IPOMEXKYTOUHOM arTrecTaiuu. TeKyInil KOHTPOJIb YCIIEBAEMOCTH U
IPOMEXYTOUHAs aTTECTalUsl IPOBOJATCSA B COOTBETCTBUH ¢ [lonoxenuem o ¢popmax,

MIEPUOIUYHOCTH U MOPSAAKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MTPOMEXKYTOYHON aTTeCTallun

o0yyaromuxcs 1Mo 00pa3oBaTeIbHBIM IPOrpaMMaM CPeIHEro NpoQecCuOHaTBHOI0 00pa30BaHUS
PI'Y um. A.H. Kocsiruna.
OcBoenne conepxkanus ydeObnoi mucuurmabl « XMMUS» obecrieunBaeT ITOCTHKEHUE
CTYJIEHTAMH CIEAYIOUIUX Pe3yIbTaTOB:
*  PesyabTaThl ocBOeHHS Y4eOHOM M CUHUIIIMHBI
JUYHOCMHbLE:

® TOTOBHOCTH K AaKTHUBHOW [OEATEIBHOCTH TEXHOJOTMYECKOM M  COLUAIBHON
HaIPaBJIECHHOCTH, CIOCOOHOCTh WHUIIMMPOBATH, IUIAHUPOBATH M CAMOCTOSATEIHHO
BBITIOJIHATH TaKYIO €SI TEIbHOCTD;

® HHTEpEC K pa3IMuHbIM chepam npodecCHOHATbHON AesTEILHOCTH,

® YyMEHHE CaMOCTOSTeNbHO (OPMYIHMPOBATH W  aKTyaJU3upoBaTh MIpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

® OIPCACIATH LEIM ACATCIBHOCTH, 3a1aBaTh IMapaMCTPhl U KPUTCPUU UX JOCTHKCHMUS,
® BBIIBJIITH 3aKOHOMEPHOCTHU U IPOTHUBOPEYMS B paCCMaTpUBACMBbIX SBJICHUSIX

® BHOCHUTH KOPPEKTHUBBI B IESITEIILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IIEJISIM,
OIICHUBATH PUCKH MOCIICACTBUH ACITEIHHOCTH;

® pPa3BHUBATh KPCATHBHOC MBIIIJICHUEC ITPH PCIICHNUHN KU3HCHHBIX HpOGJ’IGM

Memanpet)memubte:

® BJIAJICTh HaBBIKAMHU y4E€OHO-MCCIIEIOBATEILCKON U TPOCKTHOM NESITEIbHOCTH,
HABBIKAMU Pa3peIIeHus MpooieM;

®  BBIABIIATH IPUYMHHO-CIICACTBEHHBIC CBSI3U U aKTYalIM3UPOBATh 3a/a4y, BbIIBUIATh
TUIIOTE3Y €€ PEUICHUs, HAXOAUTh apryMEHTHI IJIs JOKA3aTelIbCTBA CBOUX
YTBEPKJICHUM, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;

® aHAJIM3UPOBATH INOJYUYCHHBIC B XOJ€ PCHICHUS 3a1a41 PE3YyIbTaThl, KPUTHYCCKU
OLCHUBATHL UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUSAX;

® yMeTbh [IEPEHOCUTh 3HAaHUS B TO3HABATENIbHYIO M MPAKTUUYECKYIO 00IacTu
KU3ZHEACITEIbHOCTH;

® yMeTb UHTErPUPOBATh 3HAHMS U3 PA3HBIX MIPEIMETHBIX o0acTeil;

® BbIABUTAaTb HOBBLIC HJICU, npeajiaratb OPUIHHAJIIBHBIC TMOAXOAblI W PCIICHUSA;

npeomMemmvlx:

® cPOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH U OOIIECTBEHHOW NPAaKTHKH, OCHOBAHHOTO Ha JHAJIOT€ KYJBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

® COBEpIICHCTBOBAHME S3BIKOBOM W  YHUTATENbCKOM KYJIBTYpPhl Kak CpeAcTBa
B3aMMOJICHCTBHS MEXKY JIOJbMU U IMO3HAHUS MUPA;

® (OCO3HAaHHE UECHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTE OCYHICCTBJIATH MPOCKTHYIO
" UCCIICAOBATCIILCKYIO ACATCIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC,

® BJIaACTh HaBBIKAMH IIOJIYYCHMA I/IH(l)OpMaHI/II/I N3 HWCTOYHHUKOB PpPa3HBIX THUIIOB,
CaMOCTOATCIIbBHO OCYIICCTBJIATH IMOUCK, aHAJIN3, CUCTCMATHU3AlIUI0O U UHTCPIIPCTALIHUIO
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UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IpE/ICTaBICHHUS;

® WCIIOJIB30BAaTh CPEJCTBA MH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
peI_HeHI/II/I KOTHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX 148 OpFaHI/I3aI_II/IOHHBIX 3a4a4 C
cobOmoieHneM TpeOOBaHWN OSPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepeKeHrsl, MPAaBOBBIX M OSTHYECKUX HOPM, HOPM HH(GOPMAIIMOHHOMN
0€e30MacHOCTH;

®opMbI M METOAbI KOHTPOJISA:

Texkyumii KOHTPOJIb IIpome:kyTouHas
arrecTanus

e CamocrosTenpHas pabora.

o CamocrosTenbHasi BHeayIMTOpHas padora, 3aueT ¢ OLEeHKON
MPAKTUYECKUE 3aJaHUS.

e YCTHBIE BBICKa3bIBAHUS 00YYAIOIIUXCS B XO/1€
MPAKTUYECKUX 3aHITUH.

o CamocrosTenbHas MMCbMEHHAs BHEAYTUTOPHAsS paborTa.

e 3ayeT ¢ OLIEHKOU

e YCTHBIE BBICKA3bIBaHUS 00YJAIOIUXCS B XO/1€
MPAKTUYECKUX 3aHITUH.

e  YCTHBIE OTBETHI.

e HunuBunyanbHbINA U GPOHTAIBHBIA OIIPOC B X0OJI€
ayIUTOPHBIX 3aHITHUM.




o KoMIUIeKT OLleHOYHBIX CPeICTB A5l NPOBe/IeHUsI TEKYIIero KOHTPOJIs

yYcneBaeMoCTH

.1. Iepedensb yCTHBLIX BONPOCOB 15l NPOBEPKH TEKYIIUX 3HAHMIA 110 pa3ieaaM U

TeMaM XUMHUH

Pa3zgen

Ilepeyenb BonpocoB

OcCHOBBI CTpPOEHMS

BelllecCTBA

CoBpeMeHHass MOJIeNIb CTPOCHMSI aroMa. ODJEKTPOHHas KOHuUrypamus
atoMa. Knaccudukanus XUMUYECKUX DJIEMEHTOB (S-, p-, d-2JIeMEeHTHI).
Banentnble snextpoHsl. BaneHTHOCTh. CHUMBOJIMYECKHUN SI3bIK XHUMHH.
XYWMHUYECKUN D3JEMEHT. OJEKTPOHHAs INPUPOJIa XUMUYECKOW CBS3H.
DNeKTPOOTPUIIATETLHOCTh. BUABI XHUMHYECKOW CBs3M (KOBaJleHTHAs,
WOHHAs, METaJUTMYecKas, BOJOPOJHAs) M CIOCOOBI ee 00pa3oBaHUS.
[Tepuonuueckas cucrema xumuueckux snemeHtoB .M. Menneneena.
@usnueckuit cmbicn  Ilepuonmnueckoro 3akona J[.M. Menneneesa.
3aKOHOMEPHOCTH  M3MEHEHMsSI CBOMCTB XHMHMYECKHX  DIJIEMEHTOB,
o0pa3yeMbIX WMH TPOCTBIX U CIIO)KHBIX BEUIECTB B COOTBETCTBUHU C
MIOJIOKEHUEM XHMMHUYecKoro »siemeHta B Ilepmogmueckoil cucreme.
MupoBo33peHueckoe 1 HaydyHoe 3HadeHue [lepuonuyeckoro 3axona JI.1.
Menpeneea. IIpornozsr JI.MA. MennaeneeBa. OTKpbITUE HOBBIX
XUMHUYECKUX HJIEMEHTOB.

XuMUYeCKHe peakuu

CocTaBieHHUE YPAaBHEHUN PEAKIMI COCTUHEHUS, PA3JIOKEHUS, 3aMEIIICHU,
oOMeHa, B T.4. peaKiuii TOPSHHUsI, OKUCICHHUS-BOCCTAHOBIICHUSI.

Monp Kak enuHUIA KOJIMYECTBA BellecTBa. MouisipHass macca. 3aKOHBI
COXpaHEHHMsT MacChl W JHEpruu. 3akoH ABOraapo. MospHbIA 00beM
razoB. OTHOcUTENbHAsl IUIOTHOCTh ra3oB. PacueTrsl mo ypaBHEHUSIM
XUMHYECKHUX PEAKINI C MCIIONIB30BAHHEM MAacChl, 00beMa (HOpMaIbHbBIE
yCIIOBUSI) Tra30B, KojuuecTBa BemiecTBa. Kiaccudukauus ¥ THUIIBI
XUMHUYECKUX PEAKIUN C yJaCTHEM HEOPTraHUYECKUX BELIECTB. Y paBHEHUS
OKHCJICHUSA-BOCCTAaHOBIEHUA. (CTeneHb OKucieHuss. OKUCIUTENb U
BOCCTaHOBUTENb. Peaknmu wnoHHOro obOmeHa. CocTaBleHUE peakIui
MOHHOIO OOMEHa NyTEeM COCTaBJIEHHMSI UX IOJHBIX U COKpAIIEHHBIX
HMOHHBIX ypaBHEHUU. Teopus aIeKTPOIUTUYECKON qucconuanuu. MoHsI.
DIEKTPOIUTHI, HEAJIEKTPOIUTHI.

CTtpoeHue u cBOliCcTBa
HEOPraHUYeCKUX

BellleCTB

[Ipenmer Heopranmdeckoi xumuu. Kiaccudukaius HEOpraHUYECKHX
BemecTB. [IpocTeie u ciioxkHbie BemecTBa. OCHOBHBIE KIIACCHI CIIOMKHBIX
BEIIECTB (OKCHIbI, TUAPOKCHIBI, KHUCIOTHI, coin). B3auMocBs3b
HEOPraHWYECKNX  BEIIECTB. ArperaTHble  COCTOSIHUS ~ BEIECTBA.
Kpucrannuueckne u amopdHble BemlecTBa. THIBI KPUCTALTUICCKIX
pemieTok  (aromMHasi,  MOJIEKYJSpHAs, HOHHAs, MeTaJJIH4ecKas).
3aBUCUMOCTD (PU3MUYECKUX CBOMCTB BELIECTBA OT TUMA KPUCTALIIMYECKON
pemeTKu. 3aBUCUMOCTh XWMHMUYECKOW AKTHMBHOCTH BEIIECTB OT BHAA
XUMUYECKOM CBSI3M M THUINA KPUCTALIMYECKOM pemeTkd. [Ipuunnbl
MHOroo0pa3zusi BemectB. Mexaynapoanas (MIOIIAK) u TpuBmansHas
HOMEHKJIaTypa HEOPraHUYECKUX BemecTB. Mertaisl. O0uue pusndeckue
U XUMHUYECKHEe CBOicTBa MeTaiuioB. CriocoObl monydeHus. Hemeramibl.
OOue (usnuecKkue ¥ XUMHUYECKUE CBOWCTBA HEMETAIIOB. THMHUYHBIE
cBoiictBa HemeTauioB [V— VII rpynn. Kinaccudukanus 1 HoMeHKIaTypa
COCAMHECHUN HEMETAIUIOB. XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHUYECKHX BEIECTB (OKCHUIOB, THIPOKCUIOB, KUCIIOT, COJIEH U JIp.).




Crtpoenue u cBoiicTBa
OpraHn4yecKuXx

BelIeCTB

[losiBieHUE 1 pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [Ipenmer
OpraHU4YeCKOM XMMUHU. MeCTO U 3HaY€HHE OPraHUYECKOM XUMUU B CUCTEME
€CTECTBEHHBIX HayK.

XVMMHUYECKOE CTPOCHHE KaK IOPAJOK COEAMHEHHS aTOMOB B MOJIEKYIIE
COTJJACHO MX BAJIEHTHOCTU. OCHOBHBIE IMOJIOKEHUS TEOPUH XWMHUUYECKOIO
CTpPOEHHMSI OpraHuueckux coenuHeHuii A.M. bBytnepoBa. VYriueponHsii
CKEJIET OpPraHMYeCKOW MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOIO CTpOoeHHs Mosiekyna. M3omepus u u3zomepsl. CBoicTBa
OpraHMYECKUX COCIMHEHUN OTAETbHBIX KIJAcCOB (TpUBHAJbHAS U
MEKIyHApOJHAs HOMEHKIATypa, XHMHYECKHE CBOMCTBa, CIIOCOOBI]
MOJIYUCHHS): TpeAebHbIe (aJKaHbl M IIUKIOAJKAHBI), HEMpeIeIbHbIC
(a7KeHbI, ATKUHBI U ANKaJUCHBI) U apOMaTUYECKHE YTIEBOAOPOIbI, CIIUPTH]
1 (eHOJIbI, KapOOHOBBIE KUCIOTHI U AUPHI, aATbIAETUABl U KETOHBI, AMUHBI U
AMUHOKHCJIOTBI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS.

Kunernueckne n
TEePMOJUHAMHYECKHUE
3aKOHOMEPHOCTH
NPOTEeKAHUSA

XHUMHYECKHX peaKkuuid

CKOpOCTh pEakIuy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPUPO/IbI
[pEearupyromux  BEIIECTB, KOHIEHTPAIlMH  pEarupyromux  BEIIeCTB,
TEMIIEpaTyphl U TJIOMIAAN PEaKIIHOHHON MOBEPXHOCTH. TernsoBblie 3 HeKTh]
XUMHYECKUX PEaKIUi. IK30- U SHIOTCPMHUUECKUE, PEAKIIUH.

OOpatumocTh peakiuii. XuMUYecKOoe PaBHOBECHE U €r0 CMEIICHHE O[]

JNCHCTBHEM pasNUYHBIX (PAKTOPOB (KOHIIEHTPALUS PEareHTOB WIIH
MPOAYKTOB  pEaKIuW, JaBJCHUE, TeMIlepaTypa) Ui  CO3JIaHus
ONTUMAJIBHBIX YCJIOBUM MPOTEKAHUS XMMHYECKHUX IMpoueccoB. [IpuHimn
JIe IlaTenne.

PacTBoOpbI

PactBopenue kak Qusznko-xumuueckuii mporecc. PactBopel. CriocoOsl
MPUTOTOBJIEHUSI  pacTBOpoB.  PactBopumocTh.  MaccoBas 1ol
pacTBopeHHOro BemiecTBa. CMBICI TOKa3aTess MPENeNbHO JTOMYCTUMOM
KOHILIGHTpAallUd M €ro HCIOJb30BAHHE B OLIEHKE 3KOJIOTMYECKOU
6e3omacHoctr. [IpaBuiia 3KOIOTUYECKH IIEIECOO0Pa3HOTO TMOBEICHUS B
OBITY ¥ TPYJOBOM JIE€ATEIHHOCTH B LENSIX COXPAaHEHUS CBOETO 370POBb U
OKpY>Kalollle MNPUPOTHON CpEeabl; OMAaCHOCTh BO3JCHCTBUSA Ha >KHUBBIC
OpraHu3Mbl OMMPCACIICHHBIX BCIICCTB.

Xumus B ObITY H
NPOU3BOACTBECHHOM
AeATeJIbHOCTH

Y€JI0BCKA

Hogeiimme 1oCTHXEHUST XUMAYECKON HayKH M XMMHUYECKON TEXHOJIOTHH.
Ponp xumuu B o6ecriedeHnH KOJIOTHYECKOM, SHEPTETHUECKOW M MUIIIEBOM
6€3OHaCHOCTI/I, paBBI/ITI/II/I MCAUIINHBI. XI/IMI/I‘IGCKI/IG BOJIOKHA B
TGKCTHHBHOﬁ HpOMBIH_UIGHHOCTI/I n ux HpI/IMeHeHI/Ie.

Kpurepum ouenku:

OlleHKa «OTJIMYHO» CTaBHUTCA, €CJIU CTYACHT IMOKa3aJl ITOJTHBIN O6’beM, BBICOKHI YPOBCHB
1 Ka4eCTBO 3HAHMH 10 JaHHBIM BOITpOCaM, BJIAACCT KyJIBTypOfI O6H_I€HI/I$I 1 HaBbIKaMH HAYy4YHOT'O
H3JI0KCHUA MaTCpHraia, YCTaHABIUWBACT CBA3b MCKAY TCOPETUYCCKUMHU 3HAHUAMU U crocodamMu
HpaKTquCKOﬁ ACATCIIBHOCTH, SAICHO.

OlleHKa «Xopouio» CTaBUTCA, €CJIIM CTYACHT JIOTHYHO WU HAYYHO HU3JIOXKHWJI MaTCpuall, HO
HCAOCTATOYHO ITIOJHO OHNpCACISACT MPAKTUYCCKYHO 3HAYUMOCTb TCOPCTHYCCKUX 3H21HHI>1; HC
BBICKA3bIBACT CBOCH TOYKU 3pC€HUA IO JaHHOMY BOIIPpOCY, HE CMOI' 1aTb AOCTAaTOYHO ITOJIHOT'O
OTBCTA HA MMOCTABJICHHBLIC BOITPOCHI.
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Ouenka «yaoBJIETBOPUTEJIbHO» CTAaBUTCS, €CIM CTYAEHT IIPU PACKPBITUU BOIIpoca
JIOMYCTUIJI COJCpKATENbHbIE OIIMOKH, HE COOTHEC TEOPETUYECKHE 3HAHHUS U COOCTBEHHYIO
MPAKTUYECKYIO JEeSTeNIbHOCTh, MWCIBITHIBAET 3aTPYAHEHHs] MpPU OTBET€ Ha OOJBIIMHCTBO
BOIIPOCOB.

OuneHka «HeyJAOBJIETBOPUTEJbHO» CTAaBUTCA, €CIU CTYAEHT TIOKa3al cliadble
TEOPETUYECKHE 3HAHUS, JOMYCTHII IpyOble OIMOKH MPU PACKPBITUH BOIIPOCA, HE CMOT' OTBETHTD
HAa 33JIaHHbIE BOIIPOCHI

CamocrostenpHas padora 1.
Bapuanr 1
1. Bpruucnure MOJSPHYIO Maccy JKBHBajeHTa (T/MOJb) cyiabdara amoMuHUA. 3Has, 4TO
cynb(baTa aMMOHHUS B35ITO 15 Ty, BBIYUCIIUTDH €0 KOJIMYCCTBO BCIICCTBA.
2. Hamucarp ypaBuenus peakmuii: Br,—NaBr—NaCl—-NaNO3;—NaNO;
3. 3anummure MOJIEKYJISIPHOE U COKpPAlleHHOE MOHHOE YPAaBHEHUS PEAKIMH, IPOXOAIICH B
BOJHBIX pacTBopax Mexay CaCO3 u uzbpitkom CO»

Bapuant 2

1. Bpluuciure MOJSIpHYIO Maccy OSKBUBaieHTa (T/Monib) (ocopHOl KHCIOTHL. 3Has, 4TO

(dhochopHOIt KUCITOTHI B3STO 13 T, BBIYUCIUTH €r0 KOJUYESCTBO BEIIECTBA.
2. Hanwucare ypaBaenus peakuuii: Cl,—HCl—CuClh—NaCl—AgCl

3. 3anumure MOJIEKYJISIPHOE U COKPAIIEHHOE HOHHOE YpaBHEHUS PEeaKIMH, TPOXOAIICH B BOAHBIX

pactBopax mMexny Al(OH)s u n36sirkom KOH
Bapuant 3

1. Beruucnure MOJSIpHYIO Maccy SKBHBaJIeHTa (T/Mouib) okcuaa cepsl (VI). 3Has, 4To okcua cepbl

(VI) B351TO 5 T, BBIYUCIUTH €r0 KOJUYECTBO BEIIECTRA.
2.Hammcarp ypaBHenus peakiuii: Na—NaOH—Fe(OH);—Fex(SO4);—Fe(NOs3)3

3.3anuumnTe MOJIEKYJISIPHOE M COKpAIlleHHOe HOHHOE YPAaBHEHUS PEaKIUH, IPOXOIAIICH B BOJHBIX

pactBopax Mexy Pb(NOs3)2 u u3dsitkom NaOH

Bapuanr 4

1. Bpruncnure MOJSpHYIO Maccy SKBHUBaJIeHTa (r/mMosib) ruapokcuaa menu (II). 3mas, dro

ruapokcuaa meau (I1) B3sito 27 r, BBIYUCINUTD €r0 KOJIMYECTBO BELIECTBA.
2.Hanucars ypaBaenus peakuuit: Fe—FeClhb—Fe(OH),—FeSOs—Fe(HSO4)2

3.3anumuTe MOJIEKYJISIPHOE M COKpAIlEHHOE HOHHOE YPAaBHEHUS PEAKIUH, TPOXOIAIIEH B BOJHBIX

pactBopax Mexay CrClz u nzdertkom KOH

Bapuant 5

1. Beruucanre MOJpHYIO Maccy 3KBUBaJIeHTa (r/Moib) xjopuna xkenesa (III). 3xas, uro xmopuna

xenesa (I11) B3sTo 27 r, BBIYUCIUTD €ro KOJUYECTBO BEIICCTRA.
2.Hanwucarp ypaBHeHus peakuuii: SO2—S03—NaxSOs—NaHSOs—NaxSO4

3.3anummTe MOJIEKYJISIPHOE M COKpAIlleHHOE HOHHOE YPaBHEHUS PEaKIUH, IPOXOIAIIEH B BOJHBIX

pactBopax Mexay NaH2PO4 u uz6sitkom NaOH

CamocrositenbHas padbora 2
Bapuanr 1

CocraBbTe CTPYKTYpHBIE (DOPMYJITBI BCEX M30MEPHBIX aNKUHOB cocTaBa CsHio.
Harnummre ypaBHeHUS peakUui CIEAYOMUX IPEBPAILCHUI

Br,, hv KOH HBr Br,, hv KOH

n306yTaH = A = B s & —= D —=F
CIHPT ROOR H20

HuTtpoBanue ankana cocraBa CsHi> mpuBoauT K 00pa30BaHUIO TOJIBKO OJHOTO
MOHOHMTpPOIPON3BOIHOr0. Hapucyiite cTpykTypHyto GopMyily U Ha30BUTE aJlKaH.
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Bapuant 2
CocraBbTe CTpYKTypHBIE (POPMYIIBI BCEX H30MEPHBIX apeHoB cocTaBa CoHia.
Hanumure ypaBHeHUS peakiuii CIEAyIOIUX TPEBPALICHUN

Br
HiC—CH—CH; —2» AN _ g

t
lNaOH, CszOH

|
CHs hv

02’/ W‘\Jog

D E c

CwMmech xJIopMeTaHa U XJIOp3TaHa Harpeiy ¢ MeTaJUIMYeCKUM HaTpueM. Hanumure ypaBHEHUS peakiuii

1 HAa30BUTC BCC BO3MOKHBIC TPOAYKTEI.

Bapuanr 3
CocraBbTe CTPYKTYpHBIE (DOPMYJITBI BCEX M30MEPHBIX aIkeHOB cocTtaBa CsHio.
Harnumure ypaBHeHUS peakuui CIeAYOMUX IPEBPAILCHUI

H,SO; ~ KMnO
CHy—CH—CH—CH; — 11, A KOH, g —E c S p
H,0 180°C | H,0

HCI, H,0,

E
Hanummure ypaBHeHUE peaklMM U HA30BUTE NMPOAYKT peakuuu Bropua g 2,2,3-tpumerni-3-
xJopOyTaHa.
Bapuanr 4
CocrtaBbTe CTPYKTypHBIE (POPMYIIBI BCEX M30MEPHBIX CONPSKEHHBIX akaueHoB cocTaBa CoHise.
Harnumure ypaBHeHUs peakUui CIEAYOMUX IPEBPAILCHUI

o o
Al,C; —1C! > A 15000C 5 600°C_ . CHCl | KMnOy
CakT =~ AICl; H*

Harmmmure ypaBHeHuUst B3auMoaecTBus 1 Moab 2-metwii-1,3-nentaauesa ¢ 1 Monbs 6poma npu
pa3sIUYHBIX TEMIIEpATypax.

E

Bapuanr 5
CocraBbTe CTPYKTYpHBIC (HOPMYJIIBI BCEX H30MEPHBIX JIMTHEHHBIX akagrueHoB coctaBa C7Hio.
Harnumure ypaBHEeHUS peakuui CIEAYIOMUX IPEBPAILCHUI

HCl | 600°C _ 1Br, _ KOH
—f

Mg4sC3 —>A—>B c 2D

C akT hv H,O
KMnO4, HZSO4

E

[To peakuuu Bropia nomyuure 1,3-AMMETHIIUKIONEHTAH.



2 Kpurepuu oneHuBaHus
IIpakTnuyeckne padoTsl
Kpurepun oneHku:

® OIICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, ecii 0e3 omubok pemiensl 90%-100%
3aja4

® OILIEHKA «XOPOII0» BBICTABJISETCS CTYAEHTY, €CiM BepHO pemeHbl 60— 90 % 3agau wnu
JIONYLIEHbl HE3HAYUTEIbHBIE OIINOKY B 2 3a/1a4aXx;

® OIICHKA «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CJIA BEpHO peteHsl 35%- 60%
3a[auu WK JIOMYILEHbl He3HAUNTeNIbHbIE OUIHMOKY B 3 3a7auax

® OICHKAa  «HEYJOBJIETBOPUTEIHLHO» BBICTaBJISIETCSA CTYAEHTY,  €CI’
BEpHO peleHsl 35% 3anauu WM JONyIIeHbl He3HaYUTEeIbHbIE OIIMOKH B 5 3a/1a4ax

3 @oHJI OLIEHOYHBIX CPEACTB VISl IPOBEJEHUS NMPOMEKYTOYHOM aTTecTaAlluu

3AUYET C OIIEHKOH

ean: onpeaenenne ypoBHs chopMUPOBAaHHOCTH 0A30BBIX 3HAHUN M YMEHUH TI0 y4eOHOM
JUCIHUATUIMHE «XUMHUS».
B xone uzydeHus CTyeHTHI JOHKHBI 3HATh U YMETh:

® PemraTh 3a7aHug HAa UCIIOJIB30BaHUE XUMHUYECKOU CUMBOJIMKY U Ha3BaHUU COCTUHEHHUHU
[0 HOMEHKJAType MEXIYHAPOAHOIO COK03a TEOPETHYECKOM M NPUKIAAHOW XUMHH H
TPUBUAIBHBIX HA3BaHWM JUIS COCTABIICHUS XMMHYECKUX (POPMYJT JIBYXaTOMHBIX COCIUHEHHIA
(oxcuaoB, cynb(pHUIOB, TUAPUIOB U T.I.) U APYTUX HEOPTraHUYECKUX COCIUHEHHH OTAEIbHBIX
KJIACCOB. Y CTAaHOBJIIMBATH CBSI3M MEXJYy CTPOECHUEM AaTOMOB XHMHUYECKHX JJIEMEHTOB U
NEPUOIUYECKUM H3MEHEHUEM CBOWCTB XUMHUYECKHX DJEMEHTOB M HMX COCIWHEHHN B
COOTBETCTBUHU C MOJ0KEHUEM [lepro1nuecKoi CUCTEMBI.

® (CoCTaBIATh ypaBHEHUS pEaKUUi COSAMHECHMsI, PA3JIOKEHUS, 3aMEIICHUs, OOMEHa, B
T.Y. peaKkLIUi TOPEHHUS], OKUCIIEHUSI-BOCCTAHOBIICHUSL.

® YMETh pacCUMTHIBATBH: MOJIb BEIIECTBA, €I0 MOJISIPHYIO Maccy. [IpoBoauTh pacyeTsl o
YPaBHEHUSAM XMMHUYECKHUX PEaKLUN C UCIOJIb30BAHUEM MacChl, 00beMa (HOpMalIbHbBIE YCIOBHS)
ra3oB, KOJIMYECTBA BELIECTBA.

® CoCTaBiITh pEaKIMM HOHHOIO OOMEHa IyTEeM COCTaBJIE€HUS HX TOJHBIX H
COKpAILICHHBIX HOHHBIX YPABHEHHUI.

® Pemarh mpakTUYecKUe 3aJaHUS MO KilaccU(DHUKAIMN, HOMEHKIATYPE U XUMHYECKUM
dbopMynaM HEOpraHMYECKHX BELIECTB PA3JIMYHBIX KiaccoB. Ha3piBaTh U cOCTaBIATH (OPMYIIbI
XAMHUYECKHUX BELIECTB, ONPEAEIATH PUHAIIIEKHOCTD K KJIaccCy.

® COCTaBIIAITh YPABHEHHsS XUMHUYECKHX PEAKUUN C Y4aCTHEM MPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHUJIOB METAUIOB, HEMETAJUIOB U
aM(OTEpHBIX JIEMEHTOB; HEOPTraHUYECKUX KHUCJIOT, OCHOBAHUNW M aM(OTEPHBIX T'HMAPOKCHIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

® CoCTaBiATh TMOJIHBIE W COKpAIICHHBIE CTPYKTYPHBIE (OPMYIbI OPraHUYECKHX
BEILECTB OTAEJIbHBIX KJIACCOB, MCHOJb3ysd MX Ha3BaHUS [0 CUCTEMATUYECKONM U TPUBHAIBHOU
HOMEHKJarype. Pacuersl mpocTeiimeil QopMysibl OpPraHHYecKOH MOJEKYNIbl, HCXOIsl U3
AJIEMEHTHOTO0 cocTaBna (B %).

® (CocCTaBiATh CXEMbl peakuuit (B TOM YHCIE€ MO MPEIOKEHHBIM IeNoYKaM
MPEBpAIICHUI), XapaKTEPU3YIONIUX XHWMHYECKHE CBOWCTBA OPraHUYECKUX COCTUHCHUN
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OTJENbHBIX KJIACCOB, CHOCOOBI MX MOJY4YEHHUsS M Ha3BaHUE OPraHUYECKUX COEIMHEHHMH II0
TPUBHUAIIBHON WJIM MEXKIYHAPOIHON CUCTEMATUYECKOM HOMEHKIIATYPE.

® Pemarte 3amaun Ha npumeHeHue npuHuuna Jle Ilarenbe mis HaXOXIEHUS

HaIpaBJICHUS CMEIIEHUS PABHOBECHS XUMUYECKOM peakluu U aHaU3 (PaKTOPOB, BIMSIOMUX HA
CMELICHUE XMMUYECKOTO PABHOBECHS.

® Pemate 3a7ayd  Ha NOPUTOTOBJICHHE PpAcCTBOPOB 3aJaHHOM (MaccoBoil, %)

KOHIIGHTpaLUHU (C MPaKTHUKO-OPHEHTUPOBAHHBIMH BOIPOCAMHU) U ONPEICICHUE CPEeAbl BOAHBIX
pacTBOPOB

YyeOHas TUCHUILIMHA : XUMUSA
Tema: 3auer .

—

N —

N —

Bapuanr 1

Harmmcarp ypasuenus peaknuii: Cu—CuO—CuSOs4—CuClb—Cu
3anummTe MOJEKYISIPHOE U COKpAIIEHHOE HOHHOE YPaBHEHUS PEaKIMU, MPOXOJAIIEH B
BOJHBIX pacTBopax Mexay CaCO3 u uzbpitkom CO»
Harnumure ypaBHEHUS peakUui CIEAYIOINX IPEBPAILCHUI

Br,, hv KOH HBr Br,, hv KOH
H300yTaH - A - B = C —= D ——=E

CIHPT ROOR H20

HutpoBanue ankana cocraBa CsHi> mpuBoauT K 00pa30BaHMIO TOJIBKO OJHOTO
MOHOHUTPOIPOU3BogHOT0. Hapucyiite cTpykTypHYyI0o popMyiny U Ha30BUTE aJIKaH.
Omnpenenure AH 6 H2O2 B peakumm: 2H,0, — 2H>O(k) + O, 3Has1, 4TO cTaHaapTHAS
sHTanbIMA o0pasoBanust AH ep(H20) = -286 x/[x/Monb n AH° peakiun = -196 x/Ix.
Brruucnure MonsipHyro Maccy 3KBUBaJIeHTa (T/Mouib) xiopuaa skenesa (I11). 3nas, uro xmopuna
xenesa (I11) B3sito 7,2 T, BBIYUCIUTH €ro KOJMYECTBO BEIIECTBA.

Bapuanr 2
Harmmcarte ypaBuenus peaknuii: Clhb—HCI—CuClb—NaCl—AgCl
3anuuuTe MOJIEKYJISIPHOE U COKPALLICHHOE HOHHOE YPABHEHMSI p€aKLUU, IPOXOASIIEN B BOJAHBIX
pactBopax Mexay Al(OH); u n36srtkom KOH
Harnumure ypaBHeHUS peakUui CIEAYOMUX IPEBPAILCHUI

CHs
CHsCl, AICl;  KMnOy, H*  H,SOy, t

> A —» B —» C

Berancnute AH® peaknuu 3Fe;Os + 8Al — 4A1LO; + 9Fe, ecnu craHmapTHbIC SHTAIBINAN
o0pa3oBaHMs BEIIECTB paBHBI COOTBETCTBEHHO (B KJ[K/Momb): AH%gp(FesOs) = -1118;
AH006p(A12O3) =-1675.

CocTaBbTe CTPYKTYpHBIE (JOPMYIBI BCEX BYXAaTOMHBIX MPEACTBHBIX CIIUPTOB, UMEIOIINX MSATh
aTOMOB yIJIepo/a.

Bbruucnute MoNsipHYIO Maccy SKBUBaieHTa (r/monb) ruapokcuna meau (II). 3nas, uto
ruapokcuaa meau (I1) B3sTo 3,15 T, BBIYUCIUTH €r0 KOJTMYECTBO BEIIECTBA.

Bapuant 3
Hanucats ypaBaenust peakuuii: Na—NaOH—Fe(OH);—Fex(S04)3—Fe(NO3)3
3anuimmTe MOJIEKYISIPHOE M COKPAIICHHOE HOHHOE YPABHEHHSI PEAKIIMH, IIPOXOISIIEH B BOJHBIX
pactBopax Mexy Pb(NOs3)2 u u3dsirkom NaOH
Hanumure ypaBHeHUs peakiuii CIESayIOIUX IPEBPAICHUN
Brz NH; HCI
CH3CH,CH,COOH — A — > B —>»C
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N —

9]

1.

H300yTaH - A > B il & - D

2.

e

3nas, yto AH® o6pazoBanus CO, u H>O paBHBI cooTBeTCTBEHHO -394 u -242 xJ[X/Monb u
AHpeaxciun = -802 x[lx mns peakmum: CHa(r) + 202(r)= 2H2O(r) + CO2(r), ompenenute
sHTaIBNMIO 00pa3oBanus CHa.
CocTaBbTe CTPYKTYpHBIE (POPMYJIIBI BCEX M30MEPHBIX TPEXaTOMHBIX CIIUPTOB, COJEPKAIIMX MSATh
aTOMOB yTJiepoJa.
Brraucnure MonsapHyro Maccy skBUBajieHTa (T/Moib) okcua cepsl (V). 3Hast, 4To okcuaa cepbl
(VI) B3siT0 0,08 T, BRIUUCIUTD €0 KOJUYECTBO BEIIECTBA.

Bapuant 4
Hanucats ypaBaenus peakunii: C—C0O,—CaCO3—Ca(HCO;3),—CaO
3anuiuTe MOJIEKYISPHOE U COKpPAIIECHHOE MOHHOE YPaBHEHMsI peakliy, MPOXOAsIel B BOJAHBIX
pactBopax mMexny Al(OH)s u n36sirkom KOH
Hanumure ypaBHeHUS peakiuii CIEeayIOINX PEBPALICHUI

CHs

[0] HNO, Fe + HCI
= A — B -
H,S0,

C

Boraucnure AH® peaknium 4NHz + 302 — 2N + 6H20, ecnam craHgapTHBIC SHTAIBIUN
oOpa3oBaHHsI BEHIECTB paBHBI CcoOTBeTCTBeHHO (B KJ/[&/Momb): AH%gep(NH3) = -46;
AHOOGp(H2O()K)) = -286.

CocraBbTe CTPYKTYpHBIE (DOPMYJITBI BCEX H30MEPHBIX JIMHEHHBIX KeTOHOB cocTaBa CgHicO.
Bbruucnute MONSpHYI0 Maccy SKBUBaJeHTa (r/Moib) ¢dochopHOil KHCIOTHL. 3HAasg, YTO
dhochopHOoit KUCTOTHI B34TO 0,3 T, BBIYUCIUTH €r0 KOJIMYECTBO BEIIECTBA.

Bapuant 5
Hanumure ypaBHeHUs peakluii CIeAyOIKX IpEeBpaIleHuil

Br,, hv KOH HBr Br,. hv KOH

CIHPT ROOR H20 E
Oxkcua metaina coaepxkut 47 % kuciopoja. Beraucinre MOISpHYIO MacCy SKBUBAJICHTA
MeTaa (T/MOJb).
Hanummure ypaBHEHHS peakiuil CIeAyIONUX TPEeBpaIlCHHIT

H.50

2y, Na
‘.:A T
130°
A HI
c ) D

OnpenenuTh CTaHIAPTHYIO SHTANBINIO 00pazoBanus PH3, ncxos u3 ypaBHeHus
2PH3(r+402¢0.)=P205 y+3H200x), AHopeaKHM =-2360x/Ix , ect AH’(P205)=-1492 x/I/Mob,
AH’(H,0)=-285x/1/MOIb.

CocraBbTe CTPYKTYpHBIC (DOPMYJIIBI BCEX H30MEPHBIX aTKHHOB cocTtaBa CsHio.

HutpoBanue ankana coctaBa CsHi> mpuBoauT K 00pa30BaHUIO TOIBKO OJHOTO
MOHOHUTpPOINpPOoU3BogHOr0. Hapucyiite cTpykTypHYyIo (popMyiay U HA30BUTE alIKaH.

C>HLOH

B
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Kpurepum ouenku:

90%-100% - COOTBETCTBYET OLIEHKE «OTIMYHO.

60— 90 % - COOTBETCTBYET OLIEHKE «XOPOLIO».
35%- 60% — COOTBETCTBYET OLICHKE «yIOBIETBOPUTEIILHO.

Menee 35% 0aioB - HEy1OBIETBOPUTEIHHO

IIpaBuJja noBeaeHNs CTYACHTA Ha 3aUéTe:

1. Boiias B aynutopuio, octaBbTe Bamry cymky u TeneoH B yrily ayAUTOPUH B CHIEIIMATIBHO
OTBEIEHHOM MECTE.

2. 3aHHMMAaTh MECTO B ayJJUTOPUHU MOYKHO TOJIBKO C pa3pelIeHMs] dK3aMeHaTOpa Uik €ro

ACCUCTEHTA, YKa3aHHOE UMU.

[Tpu cebe MOKHO UMETh TOJIBKO aBTOPYUKY, YUCTBIN JTUCT OyMaru U KaJlbKyJIsATop.

4. Bompocsl ipenoaBaTeinto (HO TOJBKO HE O COJIepKaHUHU IK3aMEHAITMOHHOTO MaTepuaral)

MO’KHO 33JlaBaTh BO BPEMS OPTaHNU3allMOHHOTO MOMEHTA I10CJIE 3aBEPLICHMSI IPENIOIaBaTEIEM

MHCTPYKTaXa 0 Mmopsake npoBeaeHus 3auéra u opopmieHus 3auéra.

[Tocne oTBETOB Ha BOIIPOCHI MIPEMNOIaBaTElNb pa3laéT KOMIUIEKTHI 3a1aHui 1715 3auéra.

6. Ilocie oObsiBICHUS HaYaIa pabOTHI HE IOMyCKaeTCsa HUKakas (popMa OOIIECHHMS, BKITIOUast
BOIIPOCHI SK3aMEHATODY.

7. JIIMTENBbHOCTH BBIMOJHEHUS paboThl 90 MUHYT, TOMYCKAETCS B3SATh TOMOJHUTEILHOE BPEMS,
HO He Ooniee 30 MUHYT, IO UCTEUEHUH BPEMEHU PaOOThI JOJDKHBI OBITH CAAHBI
MIPENOAABATEINIO.

8. BeIxonuTh U3 aymuTopHuu nocie oObsABIEHUS 0 Havase paboTsl 3anpeniaercs. [Ipu kpaitaei
HE0OXOIMMOCTH BBIMTH MO>KHO TOJIBKO C pa3pellieHus IpenoaaBares, ciaB eMy padboTy, Ha
KOTOpOI1 OTMEYaeTcsl BpeMsl BBIXOJa U IPUXOAa.

(98]

N

BeimonauB paboTy, BbI JOKHBI TOJIOKHUTE JINCT HAa CTOJI IPENOAABATENs 1, TOKIABIINCH Pa3peIICHHS,
BbIiiTH. He 3a0pIBaiiTe 3a0pate Bamu Bemu!
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