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1 MACIIOPT PABOYEN TPOT'PAMMBbBI JUCHUTIJIAHBI EH.03 Xumus
1.1 Ob6aacTh NpUMeHEeHUs POrPaMMBbI

PaGouas mporpamma mucummumasl EH.03 Xumus sBinsercs dYacTbi0 OCHOBHOM
npodeccuoHanbHON 00pa30BaTENbHON MPOrPAMMBI CPEHEr0 MPOQPECCHOHATBHOT0 00pa30BaHMS
1o crennanbHocTH «19.02.08 TexHonmorust Msica U MSICHBIX IIPOJTYKTOBY.

1.2 Mecrto yueOHO#i tucuuniaunbl B cTpykrype OITIOII

VYuebnas nucnumumnaa «EH.03 Xumus» OTHOCUTCS K Tpymie 00s3aTeNbHbIX JUCIUILIHH
MATEeMaTHUYECKOr0 W OOIIEro eCTECTBEHHOHAYYHOro0 Y4YeOHOro MHKIa MpodeccHoHaNbHOM
noAroToBku. JuciumimHa peamm3yercs Bo Il u III cemMecTpax mpu cpoke MONyYEHUsT CPETHETO
npodeccuoHansHOr0 00pa3oBaHusl MO MporpaMMaM TOATOTOBKH CIICIIHAIMCTOB CPETHETO 3BEHA
2 tona 10 wmecsues w B Il m IV cemectpax — mnpu Cpoke TOJy4YEeHHUS CPEIHErO
npodeccuoHansHOro 00pa3oBaHus MO MPOrpaMMaM MOJATOTOBKH CIELHUATMCTOB CPEIHET0 3BE€HA
3 rona 10 mecsies

1.3 Hesan u 3a1a4u y4eOHO# TUCHHMIIMHBI, TPeOOBAHUSA K Pe3y1bTaTaM O0CBOEHHS
JAUCUHUILTHHBI

Ilenn u3ydeHus OUCLUILIMHBL (QOpMHUpOBaHHE y OOy4arolMXcs YMEHMsI OLICHUBATb
3HAYUMOCTh XMMHUYECKOT0 3HAHUS Uil KaKIOro 4YeloBeka; (GOpMUPOBAHHE Yy OOyUYaIOIIUXCS
LEIOCTHOIO MpPEACTaBIEHUST O MHUpPE M pPOJIM XUMUHM B  CO3JaHUM  COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MHPA; YMEHUS OOBACHATH OOBEKTHI M MPOIECCHl OKPYKAIOIIECH
JIECTBUTEILHOCTH: IIPUPOIHOM, COLUAIBHOM, KYJIbTYPHOM, TEXHHYECKON CPENbl, — HUCIIOJIb3Ys
JUISl 9TOr0 XUMHUYECKUE 3HAHMS.

3amauu W3y4eHHUs IMCUUIUIMHBL pa3BUTHE Y O0y4alOUMXCsd YMEHUN paznuyaTh (GakTel U
OLICHKH, CPaBHMBATb OLICHOYHBIC BBIBOBI, BUJAETb UX CBA3b C KPUTEPHUSMH OLICHOK MU CBS3b
KPUTEPUEB C OINpEACICHHON CHCTeMOH IeHHOcTed, (OopMyIupoBaTh H OOOCHOBBLIBATH
COOCTBEHHYIO MO3MIIMIO; MPHOOpPETEeHNE 00YJaIONMMHUCS OIBITa Pa3HOOOPA3HOM NesATeIbHOCTH,
MO3HAHUS M CaMONO3HAHHUA; KIIIOUEBBIX HABBIKOB, MMEKOUIMX YHHMBEPCAJIbHOE 3HAYCHHE IS
pa3NIUYHBIX BUJOB JIEATEIHHOCTH (HABBIKOB PEIICHHUs MPOOJIeM, MPUHATUS pelIeHul, MouckKa,
aHaimM3a M 00paboTkM HH(OpPMalKUK, KOMMYHHUKATHBHBIX HaBBIKOB, HAaBBIKOB H3MEpEHHIA,
COTpPYIHUYECTBA, 0€30MaCHOT0 0OpallleHus C BEIIECTBAMH B MIOBCEIHEBHOM KU3HU).

B pesynbraTe ocBOEHMsI y4eOHOH AMCHUIUIMHBI O0y4YarOUIMHUCS JTOJIKEH:
00s1aaTh OOIMMHU KOMIIETEHIUSAMH, BKIIIOYAIOIMMHU B €051 CIIOCOOHOCTD:

OK 1. IloHumath CyHmIHOCTh M COLMAJbHYIO 3HaYUMOCTb CBOEil Oyayuieil mpodeccun,
MNPOSIBJISITh K HEM YCTOWUYMBBIA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO AESTEIbHOCTb, BHIOMPATh THUIIOBHIE METOABI H
COcoObI BBITIOJIHEHUS TPO(eCCHOHANBHBIX 33/1a4, OI[EHUBATh X 3P(HEKTUBHOCTD U Ka4eCTBO.

OK 3. [IpuHumaTth pelieHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYalUsX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiectBiasiTh TMOWCK M MCIIOJIb30BaHWE HWH(OpMaIMu, HEOOXOAMMOM IS
3¢ (}EKTUBHOTO BBIOJIHCHHS TMPO(PECCHOHANBHBIX 3a7a4, MPOoPeCcCHOHAIBPHOTO M JMYHOCTHOTO
pa3BUTHSL.

OK 5. HUcnonp3oBatb UHGOPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTHHU B
npodeccuoHaNbHON ACSTEIHHOCTH.

OK 6. PabGotate B KkojjekTHBE U KoMaHze, 3((EKTHBHO OOLIAThCS C KOJIJIEraMu,
PYKOBOACTBOM, IOTPEOU TEISIMH.

OK 7. Bpath Ha ce0s OTBETCTBEHHOCTH 3a Pa0OTy WICHOB KOMaHBI (IOJYMHEHHBIX),
pe3yJbTaT BBITOIHEHUS 3aJIaHUM.
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OK 8. CamocrosTenbHO OIpeneisTh 3aAadd Mpo(ecCHOHANBHOTO M JUYHOCTHOTO
pa3BUTHUS, 3aHUMATbCi  CcaMOOOpa3oBaHUEM, OCO3HAHHO  IUIAHUPOBATh  IOBBIIIEHUE
KBaJIM(PUKALIU Y.

OK 9. OpueHTHpPOBATHCS B YCIOBHSIX YaCTON CMEHBI TEXHOJIOTUH B MPOodecCHOHaTbHOM
JEeSITEeTbHOCTH.

0o0mamath npodeccuoHaTbHBIMH KOMITETEHITUSMU,, BKITFOYAIOIUMU B ¢€051 CIIOCOOHOCTH:!

IIK 1.1. IIpoBoauTh NpueMKy BceX BUJIOB CKOTA, ITUIBI U KPOJIUKOB.

I1K 1.2. [IpousBoauTh y0Oii CKOTa, NTHIIBI U KPOJIUKOB.

1K 1.3. Bectu mportiecc nepBUIHON nepepadoTKN CKOTA, ITHIIBI U KPOJIHKOB.

I1IK 1.4. O6ecnieunBath pabOTy TEXHOJIOTMUYECKOTO OO0OpYIOBaHMS MEPBUYHOIO ILi€xa U
NTHUIIELEXA.

[1K 2.1. KoHTponupoBaTh Ka4e€CTBO ChIPbsI U 0Ty HaOpHUKaTOB.

[1K 2.2. BecTn TEXHOIOTHYECKUIA TIpoIiecc 00paboTKH MPOAYKTOB y0os (110 BUAAM).

I[IK 2.3. OGecneunBaTh padOTy TEXHOJOIMYECKOTO OOOpYAOBaHHS B  IeXax
MSICOKMPOBOI'0 KOpITyca.

IIK 3.1. KoHTponupoBaTh KauecTBO ChIpbsi, BCIOMOTraTelIbHBIX MAaTepHalOB,
10;1y(aOprKaTOB ¥ TOTOBOM NMPOJYKIMHU IPU MPOU3BOACTBE KOJOACHBIX U KOMYEHBIX HU3AEIHH.

1K 3.2. Bectu TeXHOIOTHYECKHI IPOIIECC MPONU3BOACTBA KOJIOACHBIX U3/ICITHIA.

[1K 3.3. Bectu TeXHOJOTrHYECKUI MpOIECC MPOU3BOICTBA, KOMYEHBIX H3ICIUH H
nony}abpukaToB.

[1K 3.4. OGecnieunBaTh pabOTy TEXHOJIOTUIECKOTO 00OPYIOBAHHUSI JIJIsl TIPOM3BOACTBA
KOJIOACHBIX M3/ENINH, KOIMTUYEHBIX W3IeUi U 1101y (haOprKaToB.

B pesynbTaTte ocBOeHUs yueOHON TUCIUILIMHEBI 00 yIarOUIHIiCs JOHKEH YMETh:

- IPUMEHATh OCHOBHBIC 3aKOHBl XMMHHM JUII  pEIIeHHus 3a7ad B 00JIacTH
npodeccuoHaNbHON ACSITENBHOCTH;

- HCIIOJIb30BaTh CBOMCTBA OPraHMYECKUX BEIIECTB, AUCIEPCHBIX U KOJUIOMHBIX CHCTEM
JUTS ONITUMU3AIMH TEXHOJIOTHYECKOT 0 IpoIiecca;

- ONUCHIBATh YpPaBHEHUSMH XUMHYECKHX DPEAKIUU MPOIECCHI, JEKAIIHE B OCHOBE
MIPOM3BOJICTBA MPOIOBOJILCTBEHHBIX MTPOAYKTOB;

- MPOBOJIUTH PacUEThl M0 XUMUYECKUM (DOPMyJIaM U YPaBHEHHUSM PEAKIIHH;

- HCIIOJIB30BaTh JIAOOPATOPHYIO MOCYAY U 000PYA0BaHUE;

- BBIOMPATh METO/ U XOJ XHMHUYECKOT0 aHaJIN3a, MOJONPATh PEAKTHBHI U aIapaTypy;

- MPOBOJUTH KaYECTBCHHBIC PEAKIINU Ha HEOPraHWYECKHE BEIIECTBA U HOHBI, OTACIbHEIC
KJIACChl OPraHUYECKUX COEUHEHUN;

- BBIMIOJTHATH KOJIMYECTBEHHBIE pAaCcUeThl COCTaBa BEIIECTBA M0 pe3yIbTaTaM U3MEPEHU;

- coOJI01aTh MpaBUiIa TEXHUKHU 0€30IacHOCTH NP padoTe B XUMUUECKOH JTabopaTopuu.

B pesynbTare ocBoeHUs yueOHOM AUCIUILTMHBI 00 y9arOIIHIiCs JODKEH 3HATh:

- OCHOBHBIC ITOHATHUA U 3aKOHBI XUMUHU,

- TEOPETUYECKHE OCHOBBI OPraHUYECKON, (PU3NYECKOM, KOJUIOMIHON XUMUWY;
MHOHATHE XUMHUYECKON KUHETHKHU U KaTajn3a,

KJIaCCU(PUKAIUIO0 XUMUYECKIX PEAKINil U 3aKOHOMEPHOCTH UX MIPOTEKAHUS;
06paTI/IMI>IC u H606paTI/IMI>IC XUMHUYCCKHUEC PpEaKluu, XHUMHUUYCCKOC pPaBHOBECUC,
CMCHICHNC XUMHUYCCKOI'O paBHOBECHS 11O/ I[CﬁCTBHCM Ppa3IMIHBIX (paKTOPOB;

- OKHCJIMTCIIbHO-BOCCTAHOBUTCIILHBIC pCAKIINU, PEAKIIMU HOHHOT' O O6M€Ha;

ruapojin3 coneﬁ, AUcconuanuIo 3JICKTPOJIMTOB B BOJAHBLIX pacCTBOpax, IIOHATHUE O
CHUJIBHBIX U CJIa6LIX QJICKTPOJIUTAX]

- TEMJI0BOM 3 PEeKT XUMHUUECKUX PEeaKIHi, TEpPMOXUMUYECKIE YPAaBHEHMUS,;
XapaKTCPHUCTUKU PA3JINYHBIX KJIIACCOB OPraHMYCCKUX BCIICCTB, BXOAAIINX B COCTAaB
ChIpbA U TOTOBOM HI/IH.[CBOﬁ MNpOAYKIHUU,
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- CBOICTBA paCTBOPOB U KOJJIOUAHBIX CUCTEM BBICOKOMOJIEKYJISIPHBIX COEINHEHUI;

- JUCHICPCHBIC U KOJUIOMAHBIC CUCTEMBI ITUIICBBIX TPOAYKTOB;

- POJIb U XapaKTCPUCTUKH ITOBEPXHOCTHBIX SIBJICHUU B NPpUPOAHBIX U TEXHOJOTUYCCKUX
npoleccax;

OCHOBBI aHAJTUTHY ECKOU XHUMUH,

OCHOBHBIE METO/IbI KJIaCCHUECKOT0 KOJIUYECTBEHHOI 0 ¥ (PU3MKO-XHUMHUYECKOI0 aHAJIN3a;
Ha3Ha4Y€HHE U [IPaBUJIA UCIIOIb30BAHUS JJAOOPATOPHOT O 0OOPYAOBAHUS U alapaTypsl;
METOAbI U TCXHUKY BBIITOJHCHUA XUMUYCCKUX aHAJIN30B,

npreMbl 0e30MacHOi paboThl B XUMHUECKOH JIaOOpaTOPHH.

1.4 O6mas Tpya0eMKOCTb THCIHILINHbI

MakcuMmasbHOW yueOHOM Harpy3Kku odydaromierocs (Bcero) 162 yacos, B ToM uunce:
- 00s13aTeNIbHON ayAUTOpHON yueOHOM Harpy3ku oOyuatomerocs - 108 yaca;

- KOHCYJIbTAIlNH - 2 4aca;

- CAMOCTOSTENILHON paboThl 00yyaromerocs - 52 yaca.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIIUITIIUHBI

2.1 O0béM UCHUNJIMHBI U BBl Y4eOHBIX 3aHATHI

O0BEM yacos

By yaeOHO# paboThI cemecTp* WUTOTO
1/3 2/4
MakcumanbHas yueOHasi Harpy3Ka (Bcero) 72 90 162
Oo0s13aTresibHAsI ayIMTOPHAsA y4eOHasi HArpy3Ka (Bcero) 48 60 108
B TOM YHCIIE: TEOPETHUYECKOE OOydeHre 16 30 46
71a0opaTOpHbIE 3aHATHS 32 30 62
CamocrosiTenbHast padoTa odyuaroierocs (Bcero) 24 24 48
B TOM YHUCJIE: CAMOIIOATOTOBKA 110 MaTepuajaM Yy4eOHBIX MOCOOWi
¥ YUeOHHKOB, MOJATOTOBKA K J1a0OpaTOpHBIM W 24 24 48
MPAKTHYECKUM 3aHSATHSM, KOJUIOKBUYMaM, TEKYIIEMY
KOHTPOJIIO U T.J.
Koncyabranuu - 6 6
IIpomeskyTouHasi aTTeCcTalUsA
(3auer, muddepeHIPOBaHHBIN 3a4ET, IK3aAMEH) ) JEAMEH | FEAMEH

* 1, 2 ceMecTp - MpU CPOKE MOJYUCHHS CPEIHETO MPOPeCCHOHATBHOI0 00pa30BaHMS 110
nporpaMmam MoAroTOBKH CIEIHAMCTOB cpenHero 38eHa 2 roga 10 mecsiiies;
3,4 cemecTp - IPH CPOKE MOJIYUCHHS CPETHEro MpodecCHOHAILHOr0 00pa3oBaHus 1O

nmporpaMmmam IIOATOTOBKH CIICIMaJIMCTOB CpeaHero 3BCHaA
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2.2 TemaTH4eCcKHii IJIaH U COIePKAHUE TUCITHIJIMHBI

HaumeHnoBanue Copep:kanue yueOHOro MaTepuasia, 1adopaTopHbie H NPaKTHYeCKUe 3aHATHS, O0bem yacoB | YpoBeHb
pa3aesoB U TeM CaMOCTOSITeJIbHasi padoTa padoTa 00y4aloumxcs OCBOCHUSA
1 2 3 4
Pasgen 1 OcHoBHble noHsATHSA XuMuK. Kinaccugukanus v ¢cBoicTBa HEOPraHUYECKUX COeAMHEHU
Tema 1.1 BemectBo. Atom. Monekyna. XUMHUYECKUI 3KBUBAJICHT. XUMUYECKHUH dneMeHT. Annorponus. IIpocteie n 1 1
OCHOBHBIE TTOHATHA U | CIIOXKHBIE BeliecTBa. KauecTBeHHBIN 1 KOIMYECTBEHHBIH COCTaB BEIIECTB. XMMUYECKHE 3HAKU U (POPMYIIBI.
3aKOHBI XUMHUH OTHoCHTENBHBIEC aTOMHAS1 U MOJICKYJIsIpHas Macchl. KonmdectBo BemectBa. Ctexuomerpusi. 3aKOH
COXpPaHEHHUsI MacChl BEILECTB. 3aKOH IIOCTOSHCTBA COCTaBa BELLECTB MOJIEKYJIIPHOIN CTPYKTYpbI. 3aKOH
ABOraipo u ciueacTBUs U3 Hero. 3aKOH SKBHUBAJICHTOB
JlaboparopHas pabora. 3HAKOMCTBO C MPaBHJIAMU TEXHUKH 0€30IaCHOCTH IIPU pab0Te B XUMHUYECKON 2 2
naboparopuu. O00pyI0BaHUE XUMUIECKOH JTaboparopru. Pacyersl Mo XuMudeckuM GopMyiaMm U
YpaBHEHUSM PEaKIHi.
CamocrosiTenbHas pabota 00ydJaromuxcs: CaMOMOATOTOBKA [0 MaTepuaiaM Y4eOHBIX MOCOOMi U 2 3
y4e€OHUKOB, MOArOTOBKAa K Ja0OpaTOPHBIM 3aHSTHSM, TEKYLIEMY KOHTPOJIIO U T.J.
Tema 1.2 Crpoenune aroma u [lepuonmueckuii 3akon J.M.Menneneesa. M3zoronsl. CTpoeHne 3MEKTPOHHBIX 000I0UEK 4 1
CtpoeHue BelllecTBa. |aTOMOB DIIEMEHTOB MallbIX M OoJbIMX mepronoB. MoHHas xumudeckasi cBsi3b. KoBajeHTHas XuMHUeCKast
[lepronnueckuii 3aK0H |CBsI3b. MexaHu3M 00pa30BaHUSI KOBAJICHTHOW CBSI3M (OOMEHHBIH M JOHOpHO-akuenTopHsbiii). IloHsTue o
.M. Menneneena KOOpJIWHAIIMOHHON cBsi3u. KoBajeHTHBIC MOJSIpHAS U HEMOJIApHas CBs3U. KpaTHOCTH KOBaJCHTHOW CBSI3H.
Meranmueckast cBsi3b. PU3NUECKHE CBOWCTBA METAJUIOB. ATpPEraTHbIE COCTOSIHHS BEIIECTB M BOJOPOIHAS
cBs3b. TBeproe, KHIKOEe M ra3000pa3sHOe COCTOSHMS BELIECTB. BHYTpH- 1 MEXMONEKyIsApHas BOAOPOIHAS
cBs13b. llOHSATHE O TUCTIEPCHBIX CUCTEMAX.
CamocrosTenpHas pabora o0yJarommxcsi: CaMOIOArOTOBKAa MO MarepuajaM  y4eOHbIX  mocoOuil U 2 3
y4eOHHMKOB, MOJATOTOBKA K JIAOOPATOPHBIM 3aHATHSM, TEKYILEMY KOHTPOJIIO U T.JI..
Tema 1.3 Oxkcunel 1 ux cBoiictBa. CoreoOpasyromme U HecosieoOpasyromue okcuabl. OCHOBHEIE, aM(OTEepHBIE U 5 1
Knaccupukanuss  |KHCIOTHbIE OKCUABL XHMHUYECKHE CBOMCTBA OKCHIOB. [lomydenue okcumoB. OCHOBaHHMS M MX CBOMCTBA.
Heopranndeckux  |OCHOBaHHMS KaK JJIEKTPONUTHI, MX KJIACCH(UKAIMS IO Pa3MYHBIM IpU3HAKaM. XHMHYECKUE CBOMCTBA
COCIMHEHWH M UX |OCHOBAaHMH B CBETE TEOPUH DJCKTPOIUTHYECKOH Auccouuanvu. Pas3nokeHue HepacTBOPHMBIX B BOJE
CBOICTBa ocHoBaHui. OCHOBHBIE CIIOCOOBI TONydYEHHsS OCHOBaHHWH. AMQoTepHble OCHOBaHUS. KHCIOTBI W HX

cBoiicTBa. KHUCIIOTBI Kak 3JCKTPONUTHI, WX KilacCU(UKAIUs IO Pa3IUYHBIM IpU3HAKAM. XUMHUYCCKHC
CBOMCTBA KHCIIOT B CBETE TEOPHH DIIEKTPOIUTHUECKOI muccoruarmi. OCHOBHBIE CIIOCOOBI TTONyYeHUS
kucaoTel. Conu u ux cBorcTBa. Conu Kak 3eKTponuThl. Colu cpenHue, KUCIble U OCHOBHBIE. XUMUYECKUE
CBOICTBA COJIEW B CBETE TEOPUHU ANEKTPOIUTHUYECCKON AUCCOUUALUU. | HIPOIN3 CONIEH.




HaumMmenoBanue
pas3nesoB U TeM

Coaep:xxanue y4eOHOro MmaTepuana, JJadopaTopHbie U NPaAaKTHYECKUE 3AHATHS,
CaMOCTOsITe/IbHasi paGoTa padoTa o0y4yarommxcs

O0neM yacoB

YpoBeHb
0CBOCHHUA

Jlaboparopuas padora. [ToyueHne v CBONWCTBA KJIACCOB HEOPTaHUYECKUX COSMHEHMN: OKCH/IOB,
OCHOBAHHUH, KHCJIOT, aM(POIUTOB, COJIEH
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CamocrositenpHas pabota oOydatonwxcs. [lonroroBka K 3aHATHSAM IO BEHIIIENEPEUNCICHHBIM TEMaM.
CocTaBpiieHHE ypaBHEHUM peakini ISl B3aUMOJACUCTBHUM KJIIaCCOB HEOPTaHUIECKUX BEIIECTB.
Meramisl 1 HeMeTauIbI.

Pasnen 2

OcCHOBHBIC IOHATHS] OPraHUYECKOH XMMHHU M TEOPHUS CTPOCHUS
OpPraHuYeCcKuX COeTUHCHU N

Tema 2.1
Teopus cTpoeHns
OpraHUYeCcKHX

coenuHeHnit A. M.

Bbytneposa.

OCHOBHBIE TIOJIOKEHUSI TEOPHU XUMHYECKOro cTpoeHus. M3omepus n m3zomepsl. XuMHYECKUE (GOpMYIbl U
MOJIENI MOJIEKYJ B OPTraHNYeCKON XMMUU.

CamocrosrenpHas pabora odyuarommxcs. [Ipeamer oprannueckoit xumuu. 1IpupoHbie, HCKYCCTBEHHBIE H
CHUHTETHYECKHE OpraHuyeckue BemecTsa. CpaBHEHNE OPraHUYECKUX BEIIECTB ¢ HEOPraHMUYECKUMH.
BanentHocTh. XUMHUECKOe CTpOEHHE KaK NOPSAO0K COEAMHEHUS aTOMOB B MOJIEKYJIbI 110 BaJIEGHTHOCTH.

Tema 2.2
Knaccudukarms
OpPraHUYECKUX
BEIICCTB.

VYrineBogopoas! U UX MPUPOAHBIE UCTOYHUKHI. AJIKaHbl. ANKeHbl. JTuieH. Juens! u kayayku. [lonstie o
JIMeHax KaK yrieBoAopoAax ¢ IByMs IBOMHBIMU CBs3sIMHU. ConpsKeHHBIE TUEHBl. AIKMHBI. AlLleTHIIEH.
Apensl. benzon. Tomyoun. [IpupoaHbie HCTOYHUKH yTIEBOIOPOIOB.

JlaGoparopuas padora. [lomydenue u cBoiicTBa yriaeBog0POIOB.

Kucnoponconepxariye opraHn4eckue CoeJUHEHHSL.

Crmuptel. [IpuMeHeHne sTaHoNa Ha OCHOBE CBOMCTB. [ THIIEpHH KaK MpeICTaBUTEIb MHOTOATOMHBIX CITHPTOB.
KadecTBeHHas peakiys HA MHOTOATOMHbIe crUpThL. [IprMenenne rimnepuna. @exon. [IpumeHenue GpeHona
Ha OCHOBE CBOWCTB. Anpaeruipl. [lomydeHue anbIeruioB OKHCICHHEM COOTBETCTBYIOIIMX CIHPTOB.
[Mpumenenne Qopmanbaernga Ha ocHoBe ero cBoiicTB. KapOonoBble kuciothl. [lomydenne KapOOHOBBIX
KHCJIOT OKUCJICHMEM aJbJCrHaIoB. XMUMUYECKHE CBOMCTBA M NPUMEHEHHE YKCYCHOW KHUCIIOTHI. Beicmme
’KUPHBIE KHUCIIOTHI HA NpUMEpe MaJIbMUTHHOBOW M cTeapuHOBOH. CnokHble 3pupbl U kupbl. ClOXKHBIC
a¢upHI B IpUpOe, UX 3Ha4YeHHe. [IpuMeHeHne CIIOKHBIX A3(HUPOB HA OCHOBE CBOMCTB. JKHpPBI Kak CIIOXKHBIC
a¢upsl. Kimaccudukanms sxupoB. XUMHYECKUE CBOWCTBA KUPOB: THIPOJIH3 U TUAPUPOBAHUE KHUKHX JKHUPOB.
[IpuMeHeHHEe S>KUPOB HA OCHOBE WX CBOMCTB. Mputa. YrieBoabl. YTIEBOABI, WX KIacCH(pHUKAIUS:
MOHOCaxapHibl (TJII0K03a, PpyKTO3a), Aucaxapuisl (caxapos3a) U Mmoiaucaxapuibl (Kpaxman U IeJUTI0JI03a).
XUMHUYEeCKUe CBOMCTBA TIOKO3bI. [I[piMeHeHre TIIFOKO3bI Ha OCHOBE CBOMCTB. 3HAUE€HHUE YTIIEBOJOB B )KUBOH
TPUPOJIC U JKM3HHU YEIIOBEKA.

JlabopatopHas padota. [ToyueHne U CBOHCTBA KHCIOPOACOISPIKAIIMX OPraHMISCKIX COSIMHEHUIA.




HaumMmenoBanue
pas3nesoB U TeM

Coaep:xxanue y4eOHOro MmaTepuana, JJadopaTopHbie U NPaAaKTHYECKUE 3AHATHS,
CaMOCTOsITe/IbHasi paGoTa padoTa o0y4yarommxcs

O0neM yacoB

YpoBeHb
0CBOCHHUA

AzoTconepikalue opranuueckue coeauHeHus. Ilonumepsl.

AwmuHbl. AndaTrnyeckne aMuHbl. AHUJIMH KaK OpraHuuecKoe OCHOBaHHUE.

AMUHOKHCIOTBL. AMHUHOKHCIOTBI Kak aMm@oTepHble AU(YHKIMOHAJIBHBIE OPraHWYEeCKUe COETUHEHUSI.
[lentuanas cBs3p U nomunentuapl. [IpumeHeHne aMHHOKHCTIOT Ha ocHOBe cBoicTB. benku. Ctpykrypa u
XUMHUYeCKre cBoiicTBa OenkoB. bruonornueckune ¢pyakium O0enkos. [lomumepsl. benku u momucaxapunbl Kak
ouonommepsl. [Inactmaccel. [lonmydeHne monmmepoB peakUuueil MONMMEPU3AMH W MOJMKOHACHCALUH.
TepMmorutacTuyHbIE M TEPMOpEAKTHBHBIE IuIacTMacchl. [IpeacraBuremm mmactMace. BosokHa, mx
kiaccudukanys. [Tomyuenne BomokoH. OtienbHbIe IPEICTAaBUTEIN XMMUYECKHX BOJIOKOH.
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JlaboparopHas pabora. CBOiCTBa a30TCOAEPIKAIINX M BHICOKOMOJIEKYIISIPHBIX COSANHEHHH.

CamocrosTenbpHas pa60r a 06yan01uchsl. HOI[FOTOBKa K 3aHATUAM IO BBIIICTICPCUNCIICHHBIM TCMAM.
CocraBicHue ypaBHGHI/Iﬁ peaKHI/Iﬁ JJIsL BSaI/IMO):[eI\/'ICTBI/II\/II KJIaCCOB OPraHMYCCKUX BCUICCTB.

Paznen 3

Oo0wmas xumus. Teopernyeckne 0CHOBBI GPU3HYECKON U KOJJIOUAHOM XMMHUH

Tema 3.1
XHUMHUYECKUE PEaKLun

Knaccupukanmss XuMuU4ecknx peakuuid. |'OMOTeHHbIE W TETEPOreHHbIe peaKkIuu. OK30TePMUYECKUE H
SHIOTEPMUYECKUE peakiuu. TeruioBod 3(PQeKkT XUMHYECKHUX peakiyit. TepMOXUMHUYECKHE YpaBHEHUSI.
Karam3. 'oMoreHHbIe U reTeporeHHble kKartanu3zaTopbl. Katanuruueckue siibl. THTHOUTOpBI.

CkopocTh XUMHUYECKUX peakuuid. [IoHATHE O CKOPOCTH XMMHYECKUX peakuuid. 3aBUCHMOCTH CKOPOCTH
XMUMUYECKUX PEaKIMi OT PasNHyHBIX (PAKTOPOB: MPUPOABI PEAruPyIOIINX BEIIECTB, WX KOHIICHTPAIIWH,
TEMIeparypel, TIOBEPXHOCTH COMPUKOCHOBEHHS H HWCIHOJIB30BaHMS KaTaim3aropoB. (OOpaTumMocTh
XUMHAYECKUX peakiuil. OOpatumble U HeOOpaTHUMbIE peakuuu. XHMHUYECKOE PaBHOBECHE M CIIOCOOBI €ro
cmentenus. [punnun Jle latense

JlaboparopHas pabora. CKOPOCTh XMMHUECKHX PEaKIi. XUMHUYECKOE PaBHOBECHE.

CaMocTosTelIbHAas paGOTa 06yqa}01u1/1xc51: CaMoOIIoArOoTOBKAa MO  MarcpuaiaMm y‘le6HBIX MOCcoOHu i n
y‘-IC6HI/IKOB, IMoAroTOBKa K Ha60paTOpHBIM U HOPAKTUYCCKUM 3aHATHAM, KOJUIOKBUYMaM, TCKYIICMY
KOHTPOJIKO U T ...

Tema 3.2
Bona. PactBopsi.
DNeKTponuTUIeCcKas
JIVCCOLHALHS

Bopna. PacrBopsl. PactBopenue. PactBopuMocTs BemecTB. HachlllieHHBIE, HEHACBILIEHHBIE, NIEPECHIILIEHHBIC
pacTBOpBL. 3aBUCHMOCTb PaCTBOPHMOCTH Ta30B, JKHJKOCTEH M TBEPABIX BEIIECTB OT PAa3JIMUYHBIX (PAKTOPOB.
MaccoBast 10711 pacTBOPEHHOI'O BELLIECTBA, MOJISIPHAS M SKBUBAJICHTHASI KOHLICHTPALMU PacTBOPOB.

OJEKTPOIUTUYECKAs IUCCOLMAMSL. OJIEKTPOIUTBI M HEDJIEKTPOUTHI. DJIEKTPOIUTHUECKAs IUCCOLMALUA.
MexaHu3MBl 3JEKTPOTMTHUECKON JUCCOLMANK IJIsl BEIECTB C PA3IMYHBIMU THIIaMHU XUMHUYECKOM CBSI3H.
I'unpaTupoBaHHblE M HETUAPATUPOBAHHBIE MOHBL. CTENEHb 3MEKTPOIUTHUECKON Auccourannu. CUiibHbIE U
ciabple dneKTponauTbl. OCHOBHBIE IOJNOKEHHMSI TEOPHH JJIEKTPOJUTHYECKOH nauccormauui. Kuciorsl,
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HaunmeHoBanue Coaep:xxanue y4eOHOro MmaTepuana, JJadopaTopHbie U NPaAaKTHYECKUE 3AHATHS, O0beM yacoB | YpoBeHb
pa3aesioB U TeM CaMOCTOsITe/IbHasi paGoTa padoTa o0y4yarommxcs O0CBOCHUSA
OCHOBAaHHUSI U COJNM Kak dJIeKTponuThl. MoHHBIE peakiuu B pacTBopax. [ucconmanust Boasl. BomopomHsrit
MOKa3aTedb.
JlaGoparopnas pabota. [IpurorossieHue pacTBOpPOB. 4 2
JlaboparopHas pabora. loHHBIE peakiiu B pacTBOpax. M3MepeHre BOQOPOAHOr 0 OKa3aTells.
CamocrosTenpHas paboTa 00yJarommxcs: caMONOArOTOBKA MO0 MarepuailaM  y4eOHBIX  MocoOMid U 2 3
y4eOHMKOB, MOATOTOBKAa K JaOOpaTopHbIM U  MPAKTHYECKUM 3aHATHSM, KOJUIOKBUYMaM, TEKyIIEMY
KOHTPOJIIO U T.7..
Tema 3.3 Crenens okucneHus. OKUCIUTENb U BOCCTAaHOBIIEHUE. BoccTaHoBUTENb U OKUCIeHHE. MeToA 3IIEKTPOHHOTO 2 1
OKHCIUTENBHO- OanaHca JaJ1s1 COCTaBJICHHS YPaBHEHUI OKHUCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUN. DJIEKTPOXUMHUYECKHE
BOCCTAaHOBUTEJbHbIE |IIpoLecchl. ['anbBaHMUECKUH JIEMEHT. DIEKTPOIIN3
peaxkuuu JlaGoparopHas pabota. OKACIUTEIHPHO-BOCCTAHOBUTEIIBHBIC PEAKITHH. 2 2
CamocrosiTenpHass paboTa O0YJaromUXCs: CaMOMOJrOTOBKA M0 MaTepuajgaM  Y4eOHBIX  IOCOOMA | 2 3
y4eOHMKOB, MOATOTOBKAa K Ja0OpaTOpHBIM W  MPAaKTUYECKUM 3aHSITHAM, KOJUIOKBHYMaM, TEKYILIEMY
KOHTPOJTIO U T.JI..
Tema 3.4 [MoBepxHOCTHBIE sBICHUS. PoOJb MOBEpPXHOCTH B OMOJOTMYECKUX mporeccax. [loBepXHOCTHAsI BHEPTHSL. 4 1
IToBepxHOCTHBIE [ToBepxHocTHOE  HarspkeHue. [lOBEpXHOCTHO-aKTHWBHBIE — BemlecTBa.  I[OBEpXHOCTHAs  aKTUBHOCTb.
sABIIeHUS B TpUpOIHBIX | CopOltmoHHble  siBNeHHUs. Buasl copOmmu. AjcopOumsi W BIMSHHE Ha Hee pa3iuyHbIX (aKTOpOB.
u TexHoioruueckux |OcoOeHHOCTH copOuuu  3IeKTponuToB. HMoHHbIW oO0MeH. MoHMTBI W HUX  (U3MKO-XMMUYECKUE
mporieccax xapakTeprcTuku. MoHHBI 00MeH B mipupone u Texauke. OcoOeHHOCTH aJIcOpPOIMU Ha TTIOBEPXHOCTH
pasjena ®uJKOCTh - TBepiioe Teno. CMaunBaHue.
JlaboparopHas pabora. COpOIMOHHEIC SBICHUSI. 4 2
CamocrositenbHas pabora odyuaromuxcs. [IoroToBka K 3aHATHSIM 110 BBIIICTIEPEUUCICHHBIM TEMaM. 3 3
Tema 3.5 Knaccudukammst nucnepcHbix cucteM. KommonaHo-AucepcHble CUCTEMBI, UX KIACCH(UKALMSI U CIOCOOBI 4 1
JucnepcHsie u noinydeHus. OnTHdeckue W MOJEKYJISIPHO-KMHETHYECKHE CBOWCTBA IMCIEPCHBIX CHUCTEeM. MunesipHas
KOJUIOMIHBIE CUCTEMBI | TEOPHS CTPOECHUS KOJIOMAHBIX PaCTBOPOB. Y CTOMYUBOCTD M KOATYJISIHSI KOJUIOMAHBIX CUCTEM
JlaGoparopnas padora. [lomydenue u CBOMCTBa KOJUIOUHBIX CUCTEM 4 2
CamocrosTenpHas pabora obyuatomuxcs. [lonroToBka K 3aHSITHSM MO BBIIIETIEPEUNCICHHBIM TEMaM. 3
Tewma 3.6 4

CaoiicTBa pacTBOPOB U

OO0mas xapakTepucTuKa BbhICOKOMONEKYISIpHBIX coeanHennit (BMC). OOpa3oBanue pactBopos BMC.
CaoiictBa u ycroitunBocTh pactBopoB BMC. benku kak koyutoupsl. ['enu u cTyHm.
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HaunmeHoBanue Coaep:xxanue y4eOHOro MmaTepuana, JJadopaTopHbie U NPaAaKTHYECKUE 3AHATHS, O0beM yacoB | YpoBeHb
pas3nesoB U TeM CaMOCTOsITe/IbHasi paGoTa padoTa o0y4yarommxcs OCBOEHUSA
KoJsouaHbIX cucteMm |JlaboparopHas paGora. [Tonyuenue u croiictBa pacteopos BMC. 4 2
BBICOKOMOJICKYIIIPHBIX | CamocTosTenpHast pabora o0ydatomuxcs. [IonroToBka K 3aHATHSIM 110 BEIIIENIEPEUHCICHHBIM TEMaM. 3 3
COEIMHEHHUH
Koncynpramnmu o Temam paznena 3 3
Paznen 4 OCHOBBI AHAJTUTHYECKON XMMUM
Tema 4.1 [Mpeamer anaymTH4eckoi XxuMun. KauecTBeHHBIH 1 KOJTMYECTBEHHBIN aHam3. Kinaccupukanus XuMUIeCKuX 4 1
OcHOBHBIE METOIBI | METO/I0B aHayM3a. TpeOoBaHMs K aHATUTHYECKUM PeakusiM. TOYHOCTh aHATIMTHYECKHUX ONpEIeIICHHH.
KJIACCHYECKOTr0 Knaccupukammss HMHCTpYMEHTAJIBbHBIX METONOB aHanmm3a. OONacTW TNpPHMEHEHHS ONTHYECKUX U
KOJIMYECTBEHHOI'O M |CTIEKTPAJIbHBIX METOOB aHaiuM3a. PedpakTomerpus M TOMAPUMETPUS B IHUIIEBBIX TEXHOJIOTHSX.
(HU3UKO-XUMHYECKOT0 | DNEKTPOXUMHIECKHE METO/IbI aHAJIM3a. XpoMaTorpadusi.
aHanmm3a JlaboparopHast pabota. Ilpmembl Oe3omacHOW pabOTBI B XWMHYECKOW J1a0OpaTOpHH. 3HAKOMCTBO C 4 2
AHAJIUTHYECKUM 000PYIOBaHMEM XHMMUYECKOU J1a00paTOpHH.
CamocrosrensHas padora oOydatomuxcsi. [TonroToBka K 3aHATHSIM 10 BEIIIEIEPEUHCICHHBIM TEMaM. 4 3
Tema 4.2 [IpaBuna moib30BaHMsI TEXHUYECKUMH U aHAJUTUYECKUMH Becamu. [IpaBuiia n3MepeHHsi TOUHOro o0bema, 4 1
Hasnauenue v npaBuiia |IPUTOTOBJICHNSI PACTBOPOB C TOYHOM KOHIEHTpaiwed. TpeOoBaHUS, TpenbsBIsieMble K CTaHIAPTHBIM
W CIIONTb30BAHMS BeIleCTBaM M CTaHAapTHBIM pacTBopam. lIpaBuna paboTel Ha (OTOKOIOpUMETpPE, pedpakToMeTpe,
nabopaTopHOTO nonsgpumerpe, pH-merpe.
obopynoBanus u  |JlaGoparopHast pabora. [IpuroToBieHrne MEPBUYHBIX M BTOPUYHBIX CTAHIAPTHBIX PAacTBOPOB. M3mepeHwue 4 2
anraparypsbl TIJIOTHOCTH KUJIKOCTEU.
CamocrosrenpHas padora obyuatomuxcs. [IonroroBka K 3aHSATHSM 110 BILIETIEPEUHCICHHBIM TEMAaM. 4 3
Tema 4.3 TurpuMerpudeckuii MeToJ] aHaim3a. 3aKOH DKBHBAJCHTOB. TOUKa DSKBUBAJICHTHOCTH W CHOCOOBI ee 4 1
Mero/pl M TEXHUKA | ompenerieHns. BomopoaHblil mokas3arenbh KaK XapaKTepHCTHKAa KUCIOTHOCTH BOJIHBIX PacTBOpoB. Meron
BBIITOJTHEHHS KHCJIOTHO-OCHOBHOI'O THTPOBaHHs. Peakius HeHTpanu3alyu, NPUMEHSEMbIC PEaKTHBBI, OIpeAeiseMble
XMMHYECKHUX aHAJIM30B |BEIIECTBA, HCIIOIb3yeMble HWHIMKATOPBL ~MeToJ  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHOTO  TUTPOBAHHUSL
Honomerpusi. OcoOeHHOCTH OmpeaeieHus] OKUCINTENEH 1 BOCCTAHOBUTEICH. Y CIIOBHS TPOBEICHUS
MOJIOMETPUYECKUX OMPEACICHUH.
JlaGoparopHas padora. CraHgapTH3aius paCTBOPOB METOIOM HEHTpalIn3aliy. 4 2
JlaGoparopuas padora. CtangapTH3aIus paCTBOPOB HOTOMETPHIECKUM METOIOM.
CamocrosTenpHas pabora obyuatomuxcs. [IonroToBka K 3aHSATHSM 110 BIIIETIEPEUHCICHHBIM TEMAaM. 4 3
Koncynpranuu mo remam paszzaena 4 3
Bcero 162
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JU1st XapaKTEepUCTUKH YPOBHSI OCBOSHHSI y4eOHOI0 MaTepuala UCIIOb3YOTCs ClIeyoIue 0003HauYCHNUS:

1. - o3HaKOMUTENBHBIN (y3HABAHUE paHee N3YYEHHBIX 00BEKTOB, CBOHCTB);

2. - penpOAYKTHBHBIHN (BBITIOIHEHUE ACITEIBHOCTH MO 00pas3ily, HHCTPYKIMHU WIN TI0JT PYKOBOJICTBOM);

3. - IPOAYKTUBHBIN (TJIAHKPOBAHKE M CAMOCTOSATENLHOE BHITMOIHEHUE JIEATETLHOCTH, PEIIeHHE MPOOJIEMHBIX 3a/1a4.
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3 YCJIOBUS PEAJIM3AIIAU PABOYEN ITPOT'PAMMBI JUCITATLIMHBI

3.1 O6pa3oBaTesibHbIE TEXHOJIOTHH

3.1.1 Ipu peanuzanuu 1abopaTopHbIX yueOHBIX 3aHATHI 10 TeMaMm: «[lomydenue u
CBOMCTBA KUCJIOT U cOJei», «llonyueHne u cBOMCTBa OpraHUYECKUX COENNHEHU, «llomyuenue
Y CBOMCTBA KOJUIOMJHBIX CUCTEM»,«IIpUrOoTOBIIEHNE TEPBUYHBIX U BTOPUYHBIX CTaHJAPTHBIX
pPacTBOPOB) — UCIIOJIb3YIOTCS IPYIIIOBAs TUKYCCHsI U Pa300p KOHKPETHBIX MEPONIPHUITUI

3.1.2 TIlepeueHb BUIOB 3aHSITUMN, IPOBOJUMBIX B AKTUBHOM U MHTEPAaKTUBHOM

dhopmax:

Cemectp Bun 3anstus

AKTUBHBIE U HHTEPAKTUBHBIE (DOPMBI
MIPOBE/ICHUS 3aHATUI

I'pynmoBas auckyccus no remam: «llosryuenue u
3 JlaGopaTopHble 3aHATHSA |CBOMCTBA KUCIIOT U couieit», «[lomydenne u
CBOMCTBA OPraHUYECKUX COCIUHEHUN»

3 JlaGopaTopHbIe 3aHATHS

COEeIMHEHUN

Pa360p KOHKpPETHBIX CHTYaIHid TI0 TeMaM:
«Ilony4yeHune u CBOMCTBA KUCIIOT U COJIEW»,
«Ilony4yeHue 1 CBOMCTBA OPraHUYECKHUX

4 JlaGopaTopHbIe 3aHATHS

I'pynnoBas auckyccus no remam: «Ilonyuenne u
CBOMCTBA KOJUIOUJHBIX CUCTEM,
«IIpurorosiieHre NEPBUYHBIX U BTOPHUYHBIX
CTaHJAPTHBIX PACTBOPOBY

4 JlaGopaTopHbie 3aHsATHS

Pa300p KOHKPETHBIX CHUTYaIHid TI0 TEMaM:
«ITosyyenue n cBOMCTBA KOJUIOUIHBIX
cuctem», «IIpuroroBieHrue NepBUYHBIX U
BTOPUYHBIX CTAHJAAPTHBIX PACTBOPOB)

3.2 TpeGoBaHusi K MUHUMAJIbHOMY MaTepUAIbHO-TEXHUYECKOMY o0ecredeHuIo

Ne | HaumeHoBaHME TOMEIIEHUH JIJIs TPOBEICHIS BCEX BUIIOB Anpec (MecTOmoNI0XKeHNE)
/I y4eOHOM AeSITEeIbHOCTH, MIPEIyCMOTPEHHON yUCOHBIM MOMEILIEHU I JJ1s1 POBEJIEHUS BCEX
MJIAHOM, B TOM YHCJIC TIOMEIICHHUS JIJISI CAMOCTOSATEIILHOM BHJIOB YUCOHOM JIEATCIHHOCTH,
paboThI, ¢ YKa3aHHEM TIEPEUHST OCHOBHOT'O MPEYCMOTPEHHOMN yueOHBIM MJIAHOM
o0opymoBaHusl, yueOHO-HATISTHBIX ITOCOOUN U
UCIIOJIb3YEMOT'0 MPOrPaMMHOT0 00ecTIeUeHHSI
1 YueOHast ayuTopus JeKIIMOHHOTO, JabopatopHoro tuna | 394087, Boponexckas o0nacTs, T.

«JIabopaTopusi XMMHI», TEKYIIEI'0 KOHTPOJIS U
MIPOMEXKYTOYHOM aTTECTAlNU, KOHCYIbTAIIMKA KOMIUIEKT
y4eOHOM MeOen, KOMITBIOTEpHAS TEXHUKA C
BO3MOXKHOCTBIO IOJKIIOUEHUS K ceTH "MHTepHeT" n
obecnieyeHneM J0CTyIa B IEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEIBHYIO CPEY,
UCIIOJIb3YEMOE ITporpaMMHoe obecnieueHne: MS
Windows, Office MS Windows, DrwWeb ES, 7-Zip,
MediaPlayer Classic, SInnexc bpaysep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice,
JEMOHCTPAIMOHHOE 000PYI0BaHUE U YIeOHO-HATJISHbIE
mocobwusi, 1aboparopHoe 000pyIOBaHUE: NTKAPBI IS
XHUMHYECKOH MOCY/IbI U PEAKTUBOB, BBITSHKHON KA,
pH-MeTpsbl, crieKTpodoTOMETP, KOHIYKTOMET,
CTaJIarMOMETP, TUTPOBAJILE YCTAHOBKH, BECHI

Boponex, yn. Muuypusa, 1. 1, a.
159a
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TEXHUYECKHUE, Ta30BbIC TOPEIIKH, PCAKTHBBI,
JabopaTopHas oCcya.

2 YueOHast ayIUTOPHS JUISI CAMOCTOSATEIIBHON PaOOTHI; 394087, BopoHexckas 001acTh, T.
KOMIUICKT yu4eOHOl MeOei, JeMOHCTPAIlMOHHOS Boponex, yn. MuuypuHna, 1. 1, a.
o0opyioBaHue, yueOHO-HATIISAHbIC TTOCOOHS, 232a

KOMITHIOTEPHAS TEXHUKA C BOBMOXKHOCTBIO TTOKITFOYCHU ST
K cetu "MHTepHEeT" M 0OecTieueHneM JOCTyTIa B
ANIEKTPOHHYIO HH(POpMAaIMOHHO-00pa30BaTeIbHYIO
cpeny, NCIOJb3YEMOE ITPorpaMMHoOe odecrieueHne: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SInaexc bpaysep / Mozilla Firefox
/Internet Explorer, ALT Linux, LibreOffice.

3.3 UupopmanmonHoe odecrneyeHne 00y4eHust

OcCHOBHbBIE HCTOYHUKH:

1. MakcanoBa JI. A. BbICOKOMONEKYJISIpHbIE COEAMHEHUS U MaTepuaibl IJIs MUIIEBOI
IIPOMBILIIIEHHOCTH [3JIEKTPOHHBIN pecypc]: YuebHoe nmocodue s CIIO / Makcanosa JI. A.,
Aroposa O. XK. - Mocksa: U3narenscto HOpaiit, 2020 - 220 [DU] [DBC KOpaiit]

2. MapteoBa T. B. Xumus [snekTponHsiit pecype]: YueOnuk u npakrukym s CIIO /
MapteiHoBa T. B., ApramonoBa U. B., 'onynoB E. Bb. ; mox o6mi. pen. MapteiHoBoit T.B. -
Mocksa: U3gatensctBo FOpaiit, 2020 - 368 [DU] [DBC IOpaiit]

JlonoiHUTeIbHbIE HCTOYHUKH:

1. Amapue A. U. OOmas u Heopranuueckas xumus. JlabopaTOpHBI NpakTUKYyM
[mexTponnblii pecypc]: Yuebnoe mocobue Jlas CIIO / AmapueB A. ., KazakoBa A. A.,
[eBuunepina JI. B. - Mocksa: MU3natensctBo FOpaiit, 2020 - 159 [OU] [DBC HOpaiit]

2. MockBa B. B. Opranuveckas xumus: 0a30Bble TPUHIHUIIBI [3JIEKTPOHHBIA pecypc]:
Yuaeonoe nmocobue s CITO / Mocksa B. B. - Mocksa: U3narensctBo FOpaiit, 2020 - 143 [DU]
[DBC KOpaiit]

MeTtoanyeckue U31aHUA:

1. Xumust [DneKTpoHHBIH pecypc]: MeTOIWYEecKHe yKa3zaHus JJsl CaMOCTOSITENbHOM
paboTsl o aucuuIuiMHe "Xumusa" (MaTeMaTUUECKUN M OOILIMI €CTECTBEHHOHAYUHbIM y4eOHBIN
UUKI) U1 oOyyaromuxcs rno cnernuaibHoctu 19.02.08 TexHomorust Msca 1 MSICHOM IPOAYKITUY /
Boponexckuil rocynapcTBeHHbI arpapHblii  yHuBepcutTeT ; [cocT. O. B. Ileperonuas] -
Boponex: Boponexxckuii rocyapcTBeHHBIN arpapHbiidi yHuBepcuteT, 2018 [I1T]

Ilepuoanveckne u3qaHus

1. XKypuan ananutrueckoit xumuu / Poccuiickas akagemust Hayk - Mocka: Hayka, 1946-

2. Xypuan ¢usnyeckoit xumun / Poccuiickas akagemus Hayk - Mocksa: Hayka, 1934-

3. XuMHus B CEIIbCKOM X035HMCTBE: ©KEeMeCSIUHbIN xKypHal - M.: b.u., 1963-1987

4. XuMuUs ¥ TEXHOJIOTHS MHUILEBBIX MPOAYKTOB. 19, XuMus : CBOAHBIN TOM:
pedepaTUBHBIN )KypHAI: BBITYCK CBOgHOrO ToMma / Poc. akaa. Hayk, Bcepoc. mH-T Hayd. U TEXH.
unpopm. (BUHUTHU) - Mocksa: BUHUTU PAH, 2012-
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DJIeKTPOHHBIE MOJHOTEKCTOBBIe pecypchl Hayunoii ouéamorexn BI'AY (http:/
library.vsau.ru/)

Ilepeuyens 1OKYMEHTOB, IOATBEPKAAIOLINX
HAJIMYHEe/PABO UCNOIB30BAHUSINU(POBBIX
(3JIeKTPOHHBIX) 0UbaANO0TEK, IBC
(3a meproJ1, COOTBETCTBYIOLIHMI CPOKY ITOTyICHHS
obpazoBanus o OOI)

YueOubrii | Ne HaunmeHoBaHMe JOKYMEHTA € YKa3aHHEM Cpok neiicTBusA
roa PEKBHU3UTOB
n/
n
2017/201| 1 Kontpakt Ne 633/11Y ot 04.07.2017 (OBC «JIAHb») 08.08.2017 — 08.08.2018
8
2 Kontpakt Ne 1305/71Y ot 29.12.2016 (3BC «ZNANIUM.COM») 09.01.2017 — 31.12.2017
3 Konrpakt Ne 240/1Y ot 19.02.2018 (3bC «ZNANIUM.COM») 09.01.2018 —31.12.2018
4 Kontpakrt Ne 587/1Y ot 20.06.2017 («HaruonanbHsIii nnppoBoit 20.06.2017 — 20.06.2018
pecypc
«PyKOHTY)
5 Kontpaxt Ne 1281/1V ot 12.12.2017 (OBC E-library) 12.12.2017 - 11.12.2018
6 JHorosop Ne101/H26/2097 ot 28.03.2017 (HarmonansHas snektponHas| 28.03.2017 -28.03.2022
oubmoteka (HOB))
7 AKT BBOJIa B 9KCIUTyaTanuio DnekTpoHHo# oubnuorexu B'AY Ne 33 o1 beccpouno
19.01.2016
2018/201| 1 Kontpakt Ne 784/]1Y ot 24.09.2018 (OBC «JIAHb») 24.09.2018 — 24.09.2019
9
2 Kontpakt Ne 240/1Y ot 19.02.2018 (OBC «ZNANIUM.COM») 09.01.2018 —31.12.2018
3 Kontpakt Ne 1184/]1Y ot 28.12.2018 (3BC «ZNANIUM.COM») 01.01.2019 — 31.12.2019
4 Kortpakt 626/J1Y ot 25.07.2018 (35C FOPAIT) 25.07.2018 — 30.07.2019
5 Horosop na 0e3B0O3ME3/IHOE UCTIOIIb30BaHKe pou3BeneHunii B ObC 04.07.2018 — 31.07.2019
IOPAUT
Ne 4-11Y ot 04.07.2018
6 Jlunensuonusiit kouTpakt Ne 4319/18 627/1Y ot 25.07.2018 25.07.2018 — 25.01.2019
(OBCIPRbooks)
7 JIunen3noHHbId KOHTpakT Ne 1172/11Y ot 24.12.2018 (OBC IPRbooks) | 25.01.2019 —31.07.2019
8 Kontpakt Ne 1281/Y ot 12.12.2017 (OBC E-library PYHOB) 12.12.2017 - 11.12.2018
9 Kontpakt Ne 919/71Y ot 22.10.2018 (3BC E-library PYH3B) 22.10.2018 — 21.10.2019
10 | Horosop Nel01/HDB/2097 ot 28.03.2017, HarmonanbHast anextponHas| 28.03.2017 -28.03.2022
o6ubmmorexa (HOB)
11 | AxTBBOJA B 3KCIUTyaTanuio DinekTponHoi oubnuorexku BIAY Ne 33 o1 beccpouno
19.01.2016
2019/202| 1 Kontpakt Ne 488/11Y ot 16.07.2019 (OBC «JIAHb») 24.09.2019 —24.09.2020
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2 Kontpakt Ne 4204 DBC/959/]1Y ot 24.12.2019 (3BC 01.01.2020-31.12.2020
«ZNANIUM.COM»)
3 Kontpakt Ne 1184/[1Y ot 28.12.2018 (OBC «ZNANIUM.COM») 01.01.2019 — 31.12.2019
4 Kontpakt 358/]1Y ot 24.05.2019 (95C FOPAMT) - CIIO 01.08.2019 — 30.07.2020
5 I[orOng Ha 0€3B03ME3/IHOE UCIIOb30BaHke pou3BeaeHuit B OBC 01.08.2019 — 30.07.2020
IOPAUT
Ne 7-11Y ot 11.06.2019
6 Kontpakt Ne 487/11Y ot 16.07.2019 (3BC IPRbooks) 01.08.2019 - 31.07.2020
7 Kontpaxt Ne 919/1TV ot 22.10.2018 (OBC E-library PYH3B) 22.10.2018 — 21.10.2019
8 Kontpaxt Ne 878/11Y ot 28.11.2019 (OBC E-library PYH3B) 28.11.2019 - 27.11.2020
9 Horoeop Nel101/H26/2097 ot 28.03.2017 (HarmonansHas snekrponHas| 28.03.2017 -28.03.2022
oubmmorexa (HOB))
10 | Kontpakr Ne 416/AT or 17.07.2019, OnekrpoHHBIC (HOPMEI 17.06.2019 — 16.07.2022
y4eOHUKOB m3natenscTB  «lIpocBemenne», «Pycckoe ClIoBO»,
«[poday, «Bentana-I'pad» (CIIO)
11 | JluuensuoHHbI KOHTPAKT Ne 0622/9B5-19/466/[1Y ot 02.07.2019 — 01.07.2022
02.07.2019(DnexTponHast OMONMMOTEKa U3AATENHCTBA
«Axkanemusy») (CIIO)
12. | Jlunensuonnsiii kouTpakT Ne 761//1T or 17.10.2019 (DnexTpoHHbIE 17.10.2019 - 16.10.2022
(dopmerydeOHIKOB M3aaTenscTBa «IIpocBemenney) (CIIO)
13. | Akt BBOJA B 3KCIUTyaraluio JnekrponHon oudnunoreku BI'AY Ne 33 o1 Beccpouro
19.01.2016
2020/2021| 1. | Kontpakt Ne 503-/1V ot 14.09.2020. (OBC «JIAHb») 14.09.2020 - 13.09.2021
2. | Konrpakt Ne 420436¢-959-J1V ot 24.12.2019. (OBC 01.01.2020 — 31.12.2020
«ZNANIUM.COMpy)
3 Konrpakt Ne 775-71Y o1 29.12.2020. (O5C «ZNANIUM.COM») 01.01.2021 - 31.12.2021
4. | Kourpakt Ne 391 ot 03.07.2020. (35C FOPAMT — (CIIO)) 01.08.2020 — 31.07.2021
5. | Kontpakt Ne 392 ot 03.07.2020. (35C FOPAIT — (BO)) 01.08.2020 — 31.07.2021
6. | Kourpakt Ne 426-11Y ot 27.07.2020. O5C (OBC IPRbooks) 01.08.2020 — 31.07.2021
7. | Konrpaxt Ne 878//1V ot 28.11.2019 (3BC E-library PYHOB) 01.01.2020 — 31.12.2020
8. | Konrpakt Ne 710/1Y ot 17.11.2020 (3BC E-library PYH3B) 01.01.2021 — 31.12.2021
9. | Horosop Ne 101/H3B/2097 ot 28.03.2017 (HaumonansHast 28.03.2017 - 28.03.2022
anekTpoHHasouommnoreka (HOB))
10. | Kontpakr Ne 416/AT or 17.07.2019, Daektponusie ¢opmsl | 17.06.2019 — 16.07.2022
yueOHuKOB  u3marenbctB  «lIpocBemienuey», «Pycckoe — cloBO»,
«[poda», «Benrana- ['pad» (CI10)
11. | JluuensunoHHbIi KOHTpakT Ne 0622/9B5-19/466/]1Y ot 02.07.2019 - 01.07.2022

02.07.2019(DnexTpoHHast OMONMOTEKA U3AATENBCTBA

«Axkanemus») (CIIO)
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12.

Jlunensuonnsrit korTpakT Ne 761/1T ot 17.10.2019 (OnekTpoHHEIC
(dopmbryueOHIKOB u3aatTenbeTBa «lIpocBenienuer) (CI10)

17.10.2019 - 16.10.2022

Kontpakt Ne 643/]1V or 21.10.2020. (TepMuHan ynaneHHOTO

13. foctynal [HCXB) 21.10.2020 -.21.10.2021
14. | Akt BBOJA B 3KCIUTyaTaluio JnekrponHoi oudnnoreku BI'AY Ne 33 o1 Beccpouno
19.01.2016
2021/2022| 1. | Kontpakt Ne 358/11Y ot 30.08.2021. (OBC «JIAHb») 24.09.2021 — 23.09.2022
2. | Konrpakr Ne 775/1Y ot 29.12.2019. (3BC «ZNANIUM.COM») 01.01.2021 —31.12.2021
3. | Konrpakr Ne 612/ ot 27.12.2021. (3bC «ZNANIUM.COM») 01.01.2022 — 31.12.2022
4. | Koutpakt Ne 341/]1Y ot 05.08.2021. (95C FOPAWT — (CIIO)) 01.08.2021 — 31.07.2022
5. | Kontpakt Ne 340/]1Y or 05.08.2021. (95C FOPAIT — (BO)) 01.08.2021 — 31.07.2022
Kontpakt Ne 359-/1V ot 30.08.2021. 55C (3bC IPRbooks) 01.09.2021 — 30.09.2022
7. | Konurpakr Ne 710//TY or 17.11.2020 (3BC E-library PYH3B) 01.01.2021 - 31.12.2021
8. | Kourpaxt Ne 561/11Y ot 07.12.2021 (3BC E-library PYHJOB) 01.01.2022 - 31.12.2022
9. | HoroBop Ne101/H3b/2097 ot 28.03.2017 (Harmonanbuas snextponnas| 28.03.2017 - 28.03.2022
oubmoteka (HOB))
10. | Kourpakr Ne 416/1IT or 17.07.2019, DaextpoHHbIE (OPMEI 17.06.2019 - 16.07.2022
y4eOHUKOB m3natenscTB  «lIpocBemienne», «Pycckoe CloBo»,
«poday, «Bentana-I'pad» (CIIO)
11. | JlunensnoHHsIi KOHTpakT Ne 0622/35-19/466/1Y ot 02.07.2019 — 01.07.2022
02.07.2019(DnexTpoHHas OHONMOTEKA U3AATEIHCTBA
«Axagemus») (CI1O)
12. | JIunensuonuslit kouTpakt Ne 761/1AT ot 17.10.2019 (OnexrpoHHbIE 17.10.2019 - 16.10.2022
¢dopmbl yueOHHKOB n3jarenbcra «lIpocserienue») (CI10)
13 Konrpakr Ne 643/AY ot 21.10.2020. (Tepmuuan ymgajgeHHOTO 91.10.2020 — 21.10.2021
JOCTyTIa
LIHCXB)
14 | AxTBBOJA B 3KCIUTyaTanuio DnekTpoHHoi oubnuorexu BIAY Ne 33 o1 beccpouno
19.01.2016
2022/2023| 1 Kontpakt Ne 358/71Y ot 30.08.2021. (O5C «JIAHb») 24.09.2021 — 23.09.2022
2 Kontpakt Ne 612/1Y ot 27.12.2021. (ObC «ZNANIUM.COM») 01.01.2022 —31.12.2022
3 Kontpakt Ne 320/JTY ot 04.08.2022. (35C IOPAWT — (BO)) 05.08.2022 — 04.08.2023
4 Kontpakt Ne 321/]TY ot 04.08.2022. (35C FOPAWT — (CIIO)) 05.08.2022 —04.08.2023
5 Kontpakt Ne 334-/1V ot 30.08.2022. (3BC IPRbooks) 01.09.2022 — 31.08.2023
6 Kontpakt Ne 411-JTV ot 10.10.2022. (ObC «JIAHbY) 12.10.2022 — 11.10.2023
7 Kontpakt Ne 561/]1Y o1 07.12.2021 (3BC E-library PYH3B) 01.01.2022 - 31.12.2022
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Jorosop Nel101/H26/2097 ot 28.03.2017 (HaumonansHas 351eKTpOHHAS
oubnroreka (HOB))

28.03.2017 - 28.03.2022
(mposonra

ous 10

28.03.202

7)

AKT BBOJIa B 3KCIUTyaTanuio DnekTpoHHoi oubnmnorexkn B'AY Ne 33 ol

19.01.2016

Beccpouno

IIporpammHuoe odecneyeHue 00MEro HA3HAYEHUSA

No Hazpanmne Pazmemnenue

1 | Onepanunonnsie cucrembt MS Windows /Linux /Pex OC IIK B nokansHoi cetn BTAY
2 | Hakers opucHbix npunoxennit MS Office / OpenOffice/LibreOffice K B nokaneHoit cetn BITAY
3 | Hporpammer qist mpocMoTpa daitno Adobe Reader / DjVu Reader 1K B nokanbsHO#M cetn BITAY
4 | Bpayzeps! Sunexc bpaysep / Mozilla Firefox / Microsoft Edge 1K B nokanbsHO#M cetn B[AY
5 | AutuBupycuas nporpamma DrWeb ES 1K B nmoxanbHO# cetn BITAY
6 | Iporpamma-apxusatop 7-Zip IIK B nokansHOil cetn BTAY
7 | Mynetumenua npourpeiBatens MediaPlayer Classic IIK B nokansHOi cetn BTAY
8 | Inardopma onnaitH-o0y4yeHus eLearning server IIK B nokansHOi cetn BTAY
9 | Cucrema kommnbroTepHoro tecrupoBanus AST Test TIK B noxanbHoM cet B[TAY

DJIEKTPOHHBbIE HCTOYHUKHU ceTH MHTEepHeT €O cBOOOAHBIM JOCTYIIOM
1. Xumus. 00pa3oBaTeIbHBIA CAUT JJIS IIKOJBHUKOB M CTYJICHTOB . — Pe&XKUM mocryna:
http://hemi.wallst.ru/

2. Xumus on-line. — Pexxum nocryna: https://himija-online.ru/
3. Kypuan Xumust u Xumuku. — Pesxxum nocrymna: http://chemistry-chemists.com/
4. Caiit kadenpsl xumuu BI'AY. — Pexxum nocryna: http://chemistry.vsau.ru/raboty-

studentov/
5.

DnekTpoHHass OuONMOTeKa MaTepuajoB IO XHUMUHU.

http://www.chem.msu.su/rus/elibrary/

6.

BI/IKI/IHG}II/IH — OHOUKJIIoOEeOAuss Ha PYCCKOM  A3BIKEC.

https://ru.wikipedia.org/
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4 KOHTPOJIb M1 OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOU

TACIATLTAHDI

Kontpons u OCBOCHUSA

npenogaBaTciicM B

OLIGHKAa  Pe3yJIbTATOB

T CLUTIITMHBI
mporecce TMPOBEACHUS TMPAKTHYECKUX U Jab0paTopHBIX

OCYIIECTBIISICTCS
3aHATHH,

KOHTPOJIbHBIX Pa0OT, a TaKKe BBINOJHECHUS OOYYAIOMUMUCS WHAWNBUIYAIbHBIX 3aJIaHHMH,

MPOEKTOB, UCCIIEIOBAHUN.

Pe3ynbTatel 00y4yeHus
(OCBOCHHBIE YMEHUS, YCBOCHHbBIE 3HAHU)

cDOpMI:I U MCTOAbI KOHTPOJIAA U
OIICHKH PE3yJIbTaTOB O0y4IeHUS

B pesynbraTe  OCBOEHUS Y4eOHOM AMCIUTIIUHBI
00yYJarOIIHIICS TOJKEH 3HAT.
- OCHOBHBIE IIOHATHA U 3aKOHBI XUMHH;

- TEOPETUYECKUE OCHOBBI OpPraHMYECKOH, (PU3MUECKOH,
KOJUIOMIHON XUMHUH;

- IOHATHE XUMHUYECKOM KUHETUKH U KaTaanu3a;

- KJ1accu pukauio XUMHUYECKUX peakuui "

3aKOHOMEPHOCTH MX MPOTEKAHUS;

o0paTUMble U HEOOpaTUMble XUMHUYECKHE pPEaKIHH,
XMMHUYECKOE PpaBHOBECHE, CMEIIEHHE XUMHUYECKOIro
paBHOBecHUs O] AEHCTBUEM pa3IHUHbIX (PAaKTOPOB;
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINU, PEeaKIHH
HOHHOTO O0OM€eHa;

THJIPOJIM3 COJIEH, TMCCOIUAIIMIO JIEKTPOIUTOB B BOAHBIX
pacTBOpax, MOHSATUE O CHJIBHBIX U CJIA0BIX 3JEKTPOIUTAX;

- TEIJIOBOM s dext XUMHUYECKUX peakumii,
TEPMOXUMHUYECKHE YPaBHEHUS;
- XapaKTEpUCTUKN PA3JIMYHBIX KJIACCOB OPraHMYECKHUX

BEMIECTB, BXOJSIIMUX B COCTaB ChIPbSI U TOTOBOM TMHUIIIEBOMN

POIYKIHH;

- CBOMCTBA PacTBOPOB u KOJIJIOUAHBIX CUCTEM
BBICOKOMOJICKYJIAPHBIX COG}IHHCHHﬁ;

- JUCIICPCHBIC n KOJITOUAHBIC CUCTEMbBI IMAIICBBIX

MPOAYKTOB;

pOJIb M XApaKTEPUCTHKU IIOBEPXHOCTHBIX SBJICHHU B

MNPUPOAHBIX U TCXHOJIOTHYCCKUX ITPpOLECCaX;

- OCHOBBI aHAJIMTHY €CKON XUMMU;

- OCHOBHBIE€ METO/IbI KJIACCHYECKOr0 KOJIMYECTBEHHOT'O U
(HU3MKO-XMMUYECKOT0 aHAJIN3a;

- HA3HAUCHHUE U MIPaBHIJIA UCIOIB30BaHUS JIA0OPAaTOPHOTO
000py10BaHUs U anmnapaTyphl;

- MCTOJbl U TEXHUKY BBINTOJIHCHUA XUMHUYCCKHUX aHAJIN30B,

B pesymbrare ocBoeHuss y4eOHOW AMCIUTUIMHBI
00yYarOLIHIICs 10KEH YMeTh:

- IPUMCHATH OCHOBHBIC 3aKOHBI XUMUU JII pCHICHUSA 3a1a4
B 00acTu mpog)ecCHOHATBHON AeSTEILHOCTH;

- UCIIOJIb30BAaTh CBOICTBa OPraHu4cCKu X BCIICCTB,
JUCIICPCHBIX W KOJJIOHMAIHBIX CHUCTEM IJI1 OITHUMHU3AlUH
TEXHOJIOIMYECKOro MpoIiecca;

- OIIMChIBATH YPaBHCHUSAMHA XUMHUUYCCKUX
MIPOIIECCHI, JIeXKaIe B OCHOBE ITPOU3BOJICTBA

peakuui

Texymuii KOHTPOJIb
YCIIEBAEMOCTH BKJIIOUAET (DOPMBI
Y METOJBI KOHTPOJIA:

[IpomexyTrounas aTrecranus
IIPOBOAUTCA B GOpME IK3aMEHa.

OrneHka pe3ynbTaToB 00y4eHHS
MIPOU3BOJIUTCH :

OrneHka nNpoMexXyTOUHOU
aTTeCTalMy IPOU3BOJUTCS B
NATHOANITIBHON cUCTEME.

YCTHBIN OTBET,
MMCbMEHHBIN OTBET,
TECTUPOBAHHUE,

OTYET 110 JJAOOPaTOPHOI
pabore.

YCTHBIA ¥ TUCHbMEHHBIN
OTBETHI B TPAIULIMOHHON
NATHOAIILHON CUCTEME,
TECTHUPOBAHKE U OTYET IO
nabopaTopHbIM paboTam
0 KPUTEPHUSIM
«3a4TCHOY, «HE 3aUTECHOM.
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IIPOJIOBOJIbCTBEHHBIX TPOAYKTOB;

- IPOBOAWTh PACUEThl IO XUMHUYECKUM (GopMylIaMm H
YpaBHEHUSIM peaKkLuy;

- HCII0JIb30BAaTh J1a00PaTOPHYIO MOCYLy U 000pPYyI0BaHUE;

- BBIOMpaTh METOJ M XOJA XHMHYECKOro  aHajiu3a,
noa0upaTh PEaKTUBHI U alapaTypy;

- IPOBOJINTh KAaYECTBEHHBIE PEAKIUH HA HEOPraHUYECKHE
BEIIECTBA M HWOHBI, OTAEJIbHBIE KJIACChl OPraHUYECKHX
COCIUHCHUI;

- BBIMOJHATh KOJMYECTBEHHBIE pacyeThl COCTaBa BEIECTBA
10 pe3yabTaTaM U3MEPEHUI;

- co0II01aTh TIpaBUJIa TEXHUKH OE30MAaCHOCTH MpU paboTe
B XUMHUYECKOH JTAOOpaTOPUH.

TexHoJiornu (pOpMUPOBAHUA KOMIIETEHIUI

Pe3ynbTathl 00yueHus
(0CBOEHHBIE KOMITETCHIINH )

OCHOBHbIE [TOKa3aTeNu OLEHKU
pe3yJbTaTa

CDOpMBI Hn MCTO/bI
KOHTPOJISA U OUCHKHU

OK 1. [TonnmaTh CynHoOCTb U
COLIMAJIBHYIO 3HAYUMOCTb
cBoeil Oynyiel npodeccum,
IIPOSIBJIATH K HEW YCTOMYMBBIN
HHTEpeC.

OO0yuaromuiics TOHUMAET CYIHOCTh
U COIMAIIbHYIO 3HAUUMOCTH Oy Ty1iei
npodeccun, NposBIAET yCTONYUBBIN
MHTEPEC K XUMHUYECKUM SIBJICHUSIM B
MIPOU3BOICTBEHHBIX ITPOLECCAX

OK 2. Opranu3oBsIBaTh
COOCTBEHHYIO JICSITEIIbHOCTb,
BBIOMPATH TUTIOBBIC METOJIBI U
CIOCOOBI BBITTOJTHCHHS
npodeccuoHaNbHBIX 33J1a4,
OILIEHUBATH X YPPEKTUBHOCTD
Y Ka4eCTBO.

OO0yuarommuiicsi CriocooeH
OpraHU30BHIBaTh COOCTBEHHYIO
JeSATebHOCTh, BBIOMPATh TUTIOBBIC
METOJIbI U CIIOCOOBI BBIITOJIHEHUS
npodeccHoHaNbHBIX 3aa4,
OLICHUBATh UX P (HEKTUBHOCTH U
Ka4yeCTBO.

OK 3. [IpuHuMats pemieHus B
CTaHJAPTHBIX U
HECTaH/IapPTHBIX CUTYyalUsX U
HECTH 3a HUX
OTBETCTBEHHOCTb.

OO6yuaromuiics cnoco0eH MpUHUMATh
PCUICHUA B CTAHAAPTHBIX U
HECTaHIAPTHBIX CUTYalUsAX U HECTU
3a HUX OTBETCTBEHHOCTb

OK 4. Ocy1iecTBasiTh TOUCK U
UCIOJb30BaHUE HH(OpMaLIHH,
HEO0OXOIUMOM IS

3¢ (HEKTUBHOTO BHITIOJIHECHHS
npogeccroHaIbHbBIX 3a/1a4,
npodecCHOHAILHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OO0yuaromuiicsi CrrocooeH
OCYILECTBIISTH MIOUCK U
UCIOJIb30BaHUE NH(OPMALINH,
HeoOxoauMon st 3 heKTUBHOTO
BBIMOJTHEHUS TPOECCH OHATIBHBIX
3a/1a4, Tpo(decCuoHaIbHOTO U
JMYHOCTHOT'O Pa3BUTHUS

OK 5. Mcnonb3oBaTh
uH(OpPMAIMOHHO-
KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH B
npogeccroHaIbHON
JIeSITETbHOCTH.

OO0yyaromuiics CriocooeH
UCII0JIb30BaTh UH(OPMALIMOHHO-
KOMMYHUKAIIHOHHBIE TEXHOJIOTUU
JUIS TIOJTy4€HUST XMMHUYECKOI
uH(popMaIuu B Mpodeccu oHaIbH O
JeSITEIbHOCTH.

OK 6. PaboTaTh B KOJIJIEKTHUBE
U KoMaHie, 3 dexkTuBHO
00IIaTHCS ¢ KOJIETaMH,

OO6yuaromuiica cnocobeH paboTaTh B
KOJUIEKTHBE M KOMaH[e, ((EKTHBHO
00IIaTHCS ¢ KOJIETaMHU,

O1ieHKa pe3yJibTaTOB
JIeSITEIIbHOCTH
00y4JaroIMXcs B
IpoLecce OCBOCHUS
o0pa3oBaTenbHOI
POTrPaMMBbI
TIPOU3BOAHUTCS:

- Ha 1a00paTOPHBIX
3aHITUAX TIPH
pCIICHUU CUTYAIlNOH-
HBIX 33J1a4,
BBITIOJTHCHUN
nabopaTopHbIX paboT,
YCTHBIX ¥ MUCbMEHHBIX
OTBETAX,
TECTHPOBAHUH;

- IIpU IPOBEJICHUH
IIPOMEKYTOYHON
aTTecTauuu B popme
JK3aMEHa
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PYKOBOZICTBOM,
NOTPEOUTENSIMHU.

PYKOBOJCTBOM, MOTPEOUTEISAMHU.

OK 7. bpatp Ha cebs
OTBETCTBEHHOCTbH 3a PaboTy
YJIEHOB KOMAaH bl
(MOAYMHEHHBIX), pe3yabTaT
BBITTOJTHEHUS 3aJaHHI.

OO0yuarommuiics cnocobeH Opath Ha
ce0s1 OTBETCTBEHHOCTH 3a PaboTy
YJIEHOB KOMaH/Ibl (IOJYMHEHHBIX),
pe3yJbTaT BBITIOJIHECHUS 3a/1aHUH.

OK 8. CamocTosiTesIbHO
OIIPECIIATh 3a/1a4H
po¢heCCHOHATBLHOTO U
JMYHOCTHOTO Pa3BUTHSI,
3aHUMAThCS
caM000pa30BaHUEM,
OCO3HAHHO TJIAHUPOBATh
NIOBBINICHHE KBAM(DUKALINY.

OO0yuarommuiicsi CriocoOeH
CaMOCTOATCIBbHO OIIPECACIIATL 3aJa4r
npoeccuOoHaNBHOrO0 U JTMYHOCTHOTO
pa3BuUTHUSA, 3aHUMATbLCA
caMm000pa3oBaHHUEM, OCO3HAHHO
IJIAHUPOBATH ITOBLINICHUE
KBaJIH(UKALNHU, B TOM YHCJIC B
00JIaCTH XMMHUYECKHX HAYK.

OK 9. OpuenTtupoBaThbcs B
YCIIOBUSIX YaCTON CMEHBI
TEXHOJIOTHUI B
npo¢eccruoHaIbHON

JeSI TeTbHOCTH.

OOyuaromuiicsi CrrocoOeH
OPHEHTHPOBATHCS B YCIOBUAX YaCTOM
CMEHBI TEXHOJIOTHUI B
npodeccuoHanbHON AeITEIBHOCTH.

IIK 1.1. IIpoBonuTh NpueMKy
BCEX BUJ OB CKOTa, ITULIBI U
KPOJIMKOB.

OO6yuarommuiicst CriocoOEH OI[EHUBATD
U OIIPEIEISITh XUMHUYCCKAN COCTaB
BCEX BHUJIOB CHIPbS U
nos1yhadprKaToB

I1K 1.2. ITpousBoauTth yoou
CKOTa, TITUIIBI M KPOJIMKOB.

OO6yuarommuiicsi criocoOeH OIeHNUBATh
U OTPENEATh XMMUYECKUH COCTaB
CBIPbs U NOTy(hadpuKaToB

I1K 1.3. Bectu mporiece
NEepBUYHON NTepepadoTKU
CKOTa, NMITUIIBI ¥ KPOJIMKOB

OO0yuaromuiics cnocoOeH OIleHUBATh
U OIpEeessITh XUMUYECKUH COCTaB
CBIPhs U MOy (habpuKaToB

[IK 14. Oo0OecneuynBaTh
paboty TEXHOJIOTMYECKOTO
0o00OpyIOBaHUsl  MEPBHUYHOTO

nexa U INITUICICXa.

OO6yuarommuiicst ciocoOeH OI[EHUBATD
U ONPEIeIISITh XAMUYECCKHIA COCTAB
CBIpbs U TTOTY(haOpUKaTOB

IIK 2.1. KonTponupoBaTb
Ka4yeCTBO CBIPbS U
nos1yhaOprKaTOB.

OO6yuaromuiicst criocoO0eH OIlEeHUBATD
U ONPEICIATh XUMUYECKUN COCTaB
CBIPbs U TT0NTy habprKaToB

IIK 2.2. Bectn
TEXHOJIOTHYECKUH TpOoIIecc
00pabOoTKK MPOAYKTOB yOOs
(o Buzmam).

OOyuaromuiics CriocoOeH OlEHUBATh
U OTIPEACIISTh HAPABJICHUE U
IIyOMHY MPOTEKaHUS XUMUYECKUX
IIPOIIECCOB MIPH IMPOU3BOJICTBE
IPOAYKTOB y00si (110 BUJaM)

[1K 2.3. O6ecneunBath
paboTy TEXHOIOTHIECKOTO
000pyI0BaHUS B II€XaX
MSICOKUPOBOTO KOpITyca.

OO6yuaromuiicst CriocoOeH OI[eHUBATH
" OMpEAC/IATh HAIIPaBJICHUC U
FHY6I/IHy MMPOTCKAaHUA XUMHUYCCKUX
MPOIIECCOB B I[€XaX MSCOKUPOBOTO
KopIryca

I1K 3.1. KonTponupoBaTh
KauecTBO ChIpbS,
BCIIOMOTaTeIbHBIX

OO6yuaromuiicst criocoOeH OIlEeHUBATD
U ONPEIEeNSITh XUMHUECKUN COCTaB
CBIPbsI, BCIIOMOTaTEIbHBIX

O1ueHKa pe3ybTaToB
JeSITEIIbHOCTH
00yJaroIMXcs B
poLIecCe OCBOCHUS
o0pa3oBaTeIbHOM
IPOrPaMMBI
TIPOU3BOIHUTCS:

- Ha TaOOPaTOPHBIX
3aHITUAX TIPH
pEIIEHUH CUTYaI[HOH -
HBIX 33]1a4,
BBITIOJTHCHUN
nabopaTopHbIX paboT,
YCTHBIX U MUCbMEHHBIX
OTBETAX,
TECTHPOBAHUH;

- IpY IPOBEJICHUU
MPOMEKYTOUHOU
aTTecTanuu B hopme
JK3aMeHa
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MaTepUaoB,
nosyhaOprKaTOB ¥ IOTOBOM
MPOAYKIUU TIPU
MIPOM3BOJICTBE KOJIOACHBIX U
KOITYEHBIX U3IEIUN.

MaTepHayIoB, o1y (hadprKaToB U
rOTOBOM MPOAYKLIUU TIPU
MIPOM3BOJICTBE KOJIOACHBIX U
KOITYEHBIX U3/EIINM.

IIK 3.2. Bectn
TEXHOJIOTUUECKHH ITPoIecc
MIPOM3BOJICTBA KOJIOACHBIX
HU3ICIHUH.

OO6yuaromuiicst CriocoOeH OI[eHUBATh
U OTIPEACIISITh XUMHUCCKHI COCTaB
KOJIOACHBIX U3 eIl

[1IK 3.3. Bectu
TEXHOJIOTHYECKUI MTPOIECC
MIPOM3BOJICTBA, KOMTYCHBIX
u3nenuii u norypadbpukaTon

OO6yuaromuiicst criocoOeH OIlEeHUBATD
U OTpPE/IEATh HAIIPABJICHUE U
[IIyOMHY TPOTEKAHUSI XUMHUYECKIX
IPOLIECCOB MIPU IPOU3BOJICTBE
KOMYEHBIX U3AEIUN U
nonypabpukaTos

1K 3.4. O6ecneunBath
paboTy TEXHOJIOTUYECKOTO
o0opyaoBaHUSA JJIs
MIPOM3BO/ICTBA KOJIOACHBIX
W3ICINH, KOMYCHBIX W3/ICITNI
1 oy pabpuKaToB.

OO0yuaromuiics CriocoOeH OI[EHUBATh
U OIpENessITh HallpaBJIeHUE U
IyOWHY MPOTEKAHUS XUMHYECKUAX
MPOIIECCOB TIPH IMPOU3BOJICTBE
KOIMYEHBIX U3JIEIUN U
nonyhadprKaToB

OIEHOYHBIE CPEACTBA JJIs HPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA
YCHNEBAEMOCTH U TPOMEXYTOYHOMN ATTECTAIIUA

5.1. Kputepuu oueHkH pe3yJibTaToB 00y4eHHs

5.1.1. Kputepuu oueHKH YCTHOr0 WJIHM NMHCbMEHHOI0 ONpoca

Onenka Kpurepuu
BBICTABJIAETCS 00Y4aIOIEMYCsl, €CIIM OH YETKO BBIPaXKaeT CBOO
«OTJINIHO» TOUY 3peHusi [0 paccMaTpUBAEMbIM BOIIPOCaM, IIPUBOJS
COOTBETCTBYIOIME IIPUMEPBI
BBICTABJIIETCSl 00YYaIOIIEMYCsl, €CIIU OH JJOIIYCKAeT OT/EIbHbIE
«XOpOLLO» YAQIOTEMY i, Aomy .

NOrpeIHOCTH B OTBECTC

«HEYJIOBJIETBOPUTEIBHO»

BBICTABJIsIETCS  OOyyaroleMycs, €ciad OH OOHapyXuBaeT
«yJlOBJICTBOPUTEIBHO» | MpoOENsl B 3HAHHMAX OCHOBHOTO  Y4eOHO-IIPOrPaMMHOIO

MaTepuaa

BBICTABJISIETCS  OOy4YarOMIEMYCs, €CIM OH OOHapy»XUBaeT

CYILLIECTBCHHBIC TPOOETbl B 3HAHUSIX OCHOBHBIX MOJOKEHUMN
y4eOHON JAMCHMILUIMHBI, HEYMEHHE C TTOMOIIBIO MPETogaBaTelis
MOJYYUTh MPABUIIBHOE PENICHUE KOHKPETHOW MPAKTUYECKOMN
3aJlaud M3 YUCIa MPEAYyCMOTPEHHBIX pabouel IMporpaMMoi
y4eOHON AUCIUTITHHBI

5.1.2 KpuTepuu oleHKH HA 3K3aMeHe

YPOBEHb

Ouenka npenogaBatens,

Kpurepun

«OTJIIMYHOY,
BBICOKUI YPOBEHb

OOyuaromuiics MoOKa3ajql MpPOYHbIE 3HAHHUSA OCHOBHBIX
MTOJIOKEHU I yueOHOI JUCLUIIINHBL, yMeHue
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CaMOCTOSITEJIbHO ~ peliaTh KOHKPETHBIC CHTYaTHBHBIC
3a1a4u MTOBBIIIEHHOI CIIO’)KHOCTH, CcBOOOIHO
UCIOJIb30BaTh CIIPABOYHYIO JIHTEPATYpPy, JCJaTh
000CHOBAaHHEIE BEIBOIBI

«XOpOLIO»,
MTOBBIILIEHHBIN YPOBEHb

OOyuaromuiics TOKa3aJl TMPOYHBbIE 3HAHUS OCHOBHBIX
ITOJIOKEHU I yueOHoU JUCLUIUIMHBI, YMEHHE
CaMOCTOSITEJIBHO  pelaTh KOHKPETHBIE CHUTyaTUBHbBIC
3ama4i, MpeoyCMOTpEeHHbIe pabodeld  MpOorpaMMoi,
OPUEHTHPOBATBCSI B  PEKOMEHJOBAHHOM  CIIPABOYHOU
JUTEpaType, yMeeT MPAaBWIBHO OLIEHUTh IOJIy4YEHHbIE
pe3yabTaThl

«yIlOBJIETBOPUTEIILHOY,
IIOPOTOBBIN YPOBEHb

OOyuaromuiics Mokas3ajql 3HaHME OCHOBHBIX IOJIOKEHUMN
y4eOHON NUCUUIUIMHBI, YMEHHE IOIYYUTh C TTOMOIIBIO
MpernojaBaresiss MpPaBUIbHOE  pELIEHWE KOHKPETHOU
CUTYaTMBHOW 3aJa4d M3 YHCIA NPEAYyCMOTPEHHBIX
paboueil mporpaMmoii, 3HAKOMCTBO C PEKOMEHOBaHHOM
CIPABOYHOMI

«HCYOOBJICTBOPUTCIILHO»

IIpu orBeTe OOydwaromierocsi BbISIBIIIMCH CYIIECTBEHHbIE
npo0Oesibl B 3HAHUSAX OCHOBHBIX IOJIOKEHUM YydeOHOH
IUCHUIUIMHBI, HEYMEHHE C IIOMOILIBIO IpernojaBaTess
HOJY4YUTh IpaBUIIbHOE peleHue KOHKPETHOM
CUTYaTUBHOM 3aJa4dl U3 YUCIA IPEAYCMOTPEHHBIX
paboyeit mporpaMMoin yaeOHON AU CITUTUTMHBI

5.1.3 KpuTepuu onieHKH TeCTOB

Crynenu ypoBHell | OTAMYUTENbHBIEC TPU3HAKU [Toka3zarenb OIIEHKH
OCBOCHHUS copMUpPOBaHHOM
KOMITETEHIIUH KOMTIIETCHIIUH
OOyuatomuiics Bocripou3Boaut | He menee 55 % Gainos
[Toporosslii TEPMUHBI, OCHOBHBIE TIOHSITHUSI, | 3aJaHUs TECTA.
CHOCOOEH y3HaBaTh 3HAKOMBIE CJIOBA.
Obyuaromuiics BoLsiBiIsieT | He menee 75 % GamioB 3a
B3aMMOCBSI3H, KJaccuuuupyeT, | 3aaHus TecTa.
[IponBunyTHIit yIOPSA0YNBAET, UHTEPIPETUPYET,
IIPUMEHSET Ha MPAKTHKE IIPOUIECHHBII
MaTepHall.
OO6yuatomuiics anamsupyert, | He menee 90 % 6amioB 3a
Bricokuit OLICHUBAET, IIPOrHO3UPYET, | 3aJaHUS TECTA.
KOHCTPYUPYET.
Kommerenuus ne Menee 55 % 0OastoB 3a
copmupoBaHa 3a/laHus TecTa.

5.1.4 Kputepuu oueHKH BbINOJHEHUS JIa00paTOpHON padoThl

Ouenka mpernogaBaters,

Kpurepun
YPOBEHb puTep
OO0yuarommuiicst Moka3ajl 3HaHUE OCHOBHBIX TIOJIOKCHHI
€OHOW TUCITUTIIIMHBI, YMEHHUE TIOJIyYUTh PABUIBHOE
«3a4YTEHO» i et Y ya p

PEKOMEHJOBAHHOU CIIPaBOYHOU

pelIeHre KOHKPETHOW CUTYaTUBHOM 3a/1auyd U3 YHCiIa
IpeyCMOTPEHHBIX paboyeil mporpaMmoii, 3HaKOMCTBO C
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«HE 3a4YTCHO»

[Tpu oTBeTe 0Oy4aromIerocs BbISIBUINCH CYIIECTBEHHBIE
npoOesbl B 3HAHUSIX OCHOBHBIX MOJOXKEHHUH yueOHOU
JUCLMILTMHBI, HEYMEHHUE MOIYYUTh IPaBUIIbHOE PEIICHNE
KOHKPETHOM CUTYaTHBHOM 3a/1a4y U3 YUCIa
MPEyCMOTPEHHBIX paboueil mporpaMMoi yaeOHO
JUCLUTUIMHBI

TecToBble 3a1aHus K pa3aeay 1

BAPMAHT 1
BOIIPOCHI: BAPMAHTBI OTBETOB:

1. | IlpeameTom U3yueHUs] XUMUHU a) cocTaB, CTPOCHHE, CBOMCTBA BELIECTB U
ABJIAETCH. .. XMUMHUYECKHUE IIPEBPALLECHUS

0) cocTaB U CTPOCHHE aTOMOB
B) pU3UYECKHE CBOWCTBA BEIIECTBA
T') MOJICKYJIBI, HX CTPOCHHE U CBOMCTBA

2. | OKBUBAJIEHT BC€IICCTBA — OTO...

a) YUCIIO aTOMOB B MOJIEKYJIE BEIlleCTBa

0) aTOM, BXOASIINN B COCTaB MOJIEKYJIbI

B) YCJIOBHAs 4acTh aToma

I') peajbHas WM YCIOBHAas 4acTh (POPMYJIbHON
eIMHHIIBI

3. | CKOJIBKO MOJIb BEIIECTBA CONCPKHUTCS B:

a) 10,2 r okcua amrOMUHHS
OTtBeT:

OrtBeT:

0) 1,12 1 razoo06pa3HoOro BOIOpOIa IIPH H.Y.

4. | BeraucnuTe MOJIIPHYIO Maccy:
a) optodochopHOii KUCTOTHI
Ortser:

0) ruapokcuaa xpoma (I11)
Ortser:

5. | CocrosiHUE 37EKTPOHA Ha AaTOMHOM
opOHTaNu OJHO3HAYHO
XapaKTepU3yeTcs ...

a) HabOPOM KBAHTOBBIX UM CEI

0) paccTOsIHUEM OT sIpa

B) OTEHIMAJIbHOI 3Hepruei opourtain
I') CIUHOM

6. | BeiOepure aBa BEpHBIX yTBEPKICHUS
st psiga anementoB: Na Mg Al Si
«CrneBa Hanpaso ...»

a) BO3pacTaeT CPOJCTBO K DIIEKTPOHY
0) yCHIIMBAIOTCS METAJUTMIECKHIE CBOMCTBA aTOMOB
B) YMCHBIIACTCA MOTCHI YAl HOHHU3allu aTOMOB

I') YCWIMBAIOTCSI HEMETAJUTMYECKHE CBOMCTBA
aTOMOB

7. | Haubosee CHIIBHOW KACIIOTON SIBJISIETCS

a) HI 0) HF B) HCI r) HBr
8. | YKakuTe BaJICHTHOCTh aTOMOB B YaCTHIIAX:
1) kucnopon B O a)3
2) a3oT B N3 0) 4
3) azor B NH," B)5
4) dochop B H3PO, r)2
1 2 | 3 | 4
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9. | Mounekyna okcuaa yriepozaa (1V) comepxut a) 2¢ 0)2cu ln
CBSI3U. B)2cu2n r1)louln
10. | KoBaneHTHBIC HETIOSIPHBIE CBS3HU comepkarcsi B | a) Iz 6) HBr  B) CuCl; r)
MOJIEKYJIC. .. H,SO3
BOITPOCHI: BAPUAHTHI OTBETOB:
1. | IIponomkute onpenencHue: a) KOHI[EHTpAIlMU peareHTa Win MpoIyKTa B
«Cropocmb xumuueckoll peaxkyuu enuHUIe 00heMa
npeocmaenaem cooou U3MeHeHue ... » 6) KOJIMYECTBA BEIECTBA PEATCHTA HIIH
MPOAYKTA B SAMHHIIC O0bEMa B SIIUHUILY
BpPEMEHU
B) KOJIMYECTBA BEIIECTBA pearcHTa Wiu
MPOAYKTa B €IMHULIE 00BeMa
r) 00bEMa peareHrta Wiy NpOAYyKTa B €AHMHUILY
BpEMEHU
2. | PaBHOBecHe peaknuu SOy +Ory== 2S03r), AH< 0
CMECTHUTCSI B CTOPOHY 06pa30BaHI/I$I a) YBEIMYCHUH 06mer0 JTABJICHUS
HPOAYKTOB IIPH. .. 0) yMEHBIIICHHH MapIUaIbHOro naByieHust SO,
(neckonbro sapuanmos omsema) B) YMCHBIIICHHH TEMIIEPATYDEL
I') YBEIHYCHUU TEMIIePaTyPhI
3. | KaMynbcusM OTHOCSTCSI COCTaBHI ... a) )KUPHOE MOJIOKO (CIIMBKH)
0) HACHIIIEHHBIH pacTBOp CyJb(aTa Oapus
B) TJIMHA U BOJIA
') BOJIa U OJIMBKOBOE MacJyio
4. | Ocanok Fe(OH); wactuuno a) NaCl
pPacTBOPHUTCS MIPH TOOABJICHHH ... 6) FeCl,
B) NaOH
r) FeOHCI
5. | B 500 r pactBopa ¢ koHueHTpanueit 15 | a)45r
Mac.% comepKUTCs BEIleCcTBa. .. 6) 75T
B)I5T
r)50r
BOITPOCHI: BAPUAHTbBI OTBETOB:
1. | Ecin u3 150 pacTBOpEHHBIX MOJIEKY T a) 30%
Ha MOHBI Pacraioch 25, CTENeHb 6) 25%
JUCCOITMAIINY BEIIeCTBa PaBHA ... 5) 16,7%
r)1,7%
2. | Cokpani€HHOMY MOJEKYISIPHO- a) Cry(S04)3 u KOH

MOHHOMY YPaBHEHHIO
Cr** + 30H™ = Cr(OH)3 cooTBercTByeT

0) CrCl3 u Mg(OH);
B) Cr,S; u KOH
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B3aMMOJIEHCTBHE MEXKY . .. ‘ r) CrPO4 n NH,OH
3. | Kakoe 3HaueHue pH 1 xapakTep cpe/ibl Ha0JIt01aeTCs B pacTBOPaxX ¢ PaBHOBECHOM
KOHLIEHTpal el HOHOB:
1). [H] = 107 moms/m a) KUCIIBII
2). [H'] = 10° moms/n 0) HeHlTpaIbHBII
3). [H'] = 10”° moms/n B) MICIIOYHOM
4). [H'] = 10™ monn/n
Otsetsr: 1). . 2). .3). 4).
4. | YkaxxuTe CTEeIIeHb OKUCIICHHS aTOMa a30Ta B
MOJIEKYJIax:
a) N.O a)
6) HNO; 6)
B) NH3 B)
r) Ca(NO3), r)
5. | Koaddunuent nepen Mmonexynon a)2
BOCCTAHOBUTEIISI B YPABHCHUU PEAKIIAN: 6) 8
CrCl; + Ca — CaCl, + Cr B) 9
r)3

IMucbsMeHHbIE 3a1aHus AJs1 PPOHTAIBHOTO ONPOCA MO pa3aenay 2

1. Kak pacrosokeHbl 3JIEKTPOHBI [0 SJHEPreTUYECKUM YPOBHSIM U MOJYPOBHSM B aTOME
yraepona? [louemy B aToMe yriepoaa BO3MOKHO paclapuBaHue 2S-3JIEKTPOHOB, a B aTOME a30Ta
-ger?

2. JIonojHUTE CTPYKTYpHBIE (GOPMYIIBI AaTOMAaMH BOAOPOAA U HA30BUTE COCTUHEHUS 110

Homenkiatype MKOTTAK:
1 T
C—(‘Z:C—C—OH C—(|3|—(‘3—C
a) C 6) O ¢

3. [lomonHuTe CTpyKTYpHBIE (HOPMYIIBI aTOMaMH BOJIOPO/Ia M HA30BUTE COEIMHEHUS 110
HoMmeHKksaType UIOITAK:
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|
c—(|:—(|:—(|:—c—c C=C—C—C—C
C C C (‘3

4. Hanummre CTpyKTypHBIE ()OPMYJIIbI YTIIEBOIOPOIOB:
a) 2,3-1MMeTUI0yTeH-2 0) S->THnATenTHH-3

5. Hanummre cxembl peakiui:
a) l'openust nponana; 6) IlomHoro ruapupoBanus OytuHa-1;
B) HutpoBaHus GeH3o0a.

BonpocsI 1151 GpOHTATBLHOTO YCTHOTO ONPOca 1o pasaenay 3.

1. Jlaiite ompeneneHue KOUIOMAHOW XUMHUU. YTO Takoe MAHWCIEpCHAs CHCTEMA,
mucniepcHas ¢dasza, TMCIepCHOHHast cpesia, cTeneHb aucnepcHoctu? IpuBenure knaccudukanuio
JUCIIEPCHBIX CUCTEM IO CTEIIEHU IUCIEPCHOCTH. [IpuBeauTe npuMepsl MOJydeHUs KOJUIOUIHBIX
CUCTEM METOJaMHU KOHJICH CAllUH, XMMUYECKON PEaKIUH, I TU3ALNH.

2. Kak kmaccuuuupyroT JAHCIEPCHbIE CUCTEMBbl (TIPUBEIUTE BCE  CIIOCOOBI
knaccupukanuu)?  OObACHUTE  pasHHUIly  MEXKAY  HMCTUHHBIMH,  KOJUIOMJAHBIMH |
rpy0oANCIIEpCHBIMU BOJIHBIMH PAacTBOpaMH. B 4eM CXOJACTBO M B UeM pa3U4HMe PAacTBOPOB
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH U TMO()OOHBIX KOJIIOUI0B.

3. JlaiiTe xmaccu (pUKAIUIO TUCTIEPCHBIX CUCTEM I10 CTETEHH JUCIIEPCHOCTH, YKa3aB T'OMO -
U TeTeporeHHble cucreMsbl. [IpuBenuTe mpuMepsl MOJYyYEHHs KOJUIOMAHBIX CHCTEM METOJAaMU
KOHJEHCAIlU1, XMMUYECKON peaKLNH, MenTU3aluu.

4. Yro takoe aucnepcHas cuctema? [IpuBenure kimaccUpHUKAIUIO TUCIEPCHBIX CHCTEM
[0 arperaTHOMy COCTOSIHUIO TUCTEepCHOW (a3bl U AucrepcHOHHON cpenbl. JlaliTe onpenenenue
MTOHATHUIO KOJUIOUJHBIN pacTBOp. CpaBHUTE CBOMCTBA MCTUHHBIX U KOJUIOMIHBIX PACTBOPOB.

5. KpaTtko omummTe OCHOBHBIE METOIbI MOJIYYEHMs] KOJUIOWIHBIX pacTBOpoB. Kakue
BEIIECTBA SABJLIIOTCA IENTU3aTOpaMU IOYBEHHBIX KoJuionaoB? KakoBbl  mocneacrBus
MENTU3ALNHN TOYBEHHBIX KOJION10B?

6. KakoBbl yclOBHsS TIONyYeHHUS KOJUIOMAHBIX pacTtBopoB? JlaiiTe KpaTKylo
XapaKTEPUCTUKY MOJIEKYIISIPHO-KUHETUUECKUX CBOMCTB (OCMOTHYECKOE /aBJIEHUE U BSA3KOCTD)
KOJUIOUJHBIX CUCTEM.

7. JlaiiTe XapakTepuCTHKy Iipolueccy ceauMeHTauuu. CpaBHUTE KHHETHYECKYIO
YCTOMYMBOCTh MCTHHHBIX, KOMJIOUAHBIX U I'pyOOAMCIEPCHBIX cHcTeM. UTo Takoe memTu3anus?
KaxoBb! ycin0oBus, c10COOCTBYIOIIME NENTU3ALUN?
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8. [laiiTe onpenenenue npoieccam auanu3a u yiabTpadunbTpanuu. Ha kakux cBoiicTBax
KOJUIOMJHBIX Y4acCTHUL] OCHOBAaHBI METOJIBI OYMCTKH KOJUIOMAHBIX cucreM? Kakyro poss urpaer
MIENTU3ALMS B IIPOLECCAX OYUCTKH MPUPOIHBIX U TEXHOJIOTMYECKUX BOA?

9. B ueM 0COOCHHOCTH ONTHYECKHUX CBOMCTB KOJUIOMIHBIX PacTBOpoB? B uem CyniHoCTh
3aKoHa paccesHUs cBera Peness? Kak Ha ocHOBE 3TOro 3aKoHa OOBSICHSIOTCSI CBETOBBIC SIBIICHHS
B KOJUIOUJHBIX cUCTeMax?

10. Kakue ontruyeckue sBJIEHUS HAOMIONAIOTCA B KOJJIOMIHBIX CUCTEMaX B OTIMYUE OT
UCTUHHBIX pacTBopoB? Cdopmymupyiite 3akoH JlambGepra-bepa. Kak cBsizaHa okpacka
KOJUIOMJIHBIX PACTBOPOB C pa3MepaMu 4acTHIL?

CuryaunoHHbIe 3a1a4M 1o pasaenay 4
Bapmnant 1
1. Beluncnurte MOJISIpHYIO MaccCy 3KBUBAJIEHTA JJIsl BELLIECTB!

a) Ba(OH),; 6) CuSO4 5H,0;
B) NH3 B peakuiuu NH3z + O, = N + H0.

2. CkoIbKO rpaMMoB Kpucrammmaeckoro NaS;03-5H20 motpebyeres st mpuroroBiieHus 1.5 1
0.1H. pacTBOpa? PeakTHB UCIOIB3YIOT B OKHCIUTEIHHO-BOCCTAHOBUTEILHOM aHATUTUYECKON
peakuuu, pakTop s3xkBUBaeHTHOCTH NaSp03-5H,0 pasen 1/2.

3. KakoBBl HOpMaJIbHOCTH U TUTP PACTBOPA XJIOPUAA KaJHs, IIOTYIEHHOTO PACTBOPECHHEM
HaBecku Maccol 0.7468 r B MepHoii kon0e émkocThio 0.5 1?7 PeakTuB HCHONB3YIOT B
AQHAJIMTUYECKON peakiy OOMEHHOr O THIA.

4. KakoBa HOpMalbHasl KOHIICHTPAIIHS pacTBOpa KapOoHaTa HATPHSI, TOTy4EHHOTO
pazbaBienueM 50 mut 2.150 M pactBopa mo 1 n?

5. CKOJIBKO MJI CepHOM KUCIOTHI TIIIOTHOCTRIO 1.125 r/mn moTpedyercs ans npurorosienus 0.5 i
0.05H. pactBopa? (Konyenmpayuto ucxo0Ho2o pacmeopa Kuciomol Y3Hams u3 CNPAGOYHUKA)

Bapuant 2
1. BeuncIMTe MOJIIPHYIO MacCy SKBHBAJIEHTA JIJIS BELIECTB:
a) H3POy4; 6) FeSO4 7H,0; B) SO, B peakuuu 250, + O, = 2S0:s.

2. CKOJIbKO TPaMMOB TIepMaHTraHaTta Kajust moTpedyeTcs st mpurotosiaeHus 750 vt 0.05H.
pacTtBOpa? PeakTHB HCIIONB3YIOT B OKUCIUTEIBHO-BOCCTAHOBUTEIBHON aHAIUTUYECKON
peaxuuu, paxtop 3xBuBajgeHTHOCTH KMnO4 paBen 1/5.

3. KakoBsl HOpManmbHOCTB 1 TUTP pacTBopa HoC204-2H20, monmydeHHOro pacTBOpeHHEM
HaBecKkHn Maccoi 2.4668 r B MepHOI koj0e EMKOCThIO 1 1?7 PeakTHB UCIIONB3YIOT B
AQHAJIMTUYECKON peakiy OOMEHHOr O THIIA.

4. KakoBa HOpMaJibHasl KOHIIEHTPAIIHsI PACTBOPA CEPHOM KUCIIOTHI, MOJYYSHHOT'O pa30aBieHHEM
10 mi 1.506 M pactBopa 1o 1 n?

5. Ckonbko Mi ruipokcna HaTpust 1mIoTHOCTBIO 1.080 /M1 moTpeGyercst A IPUTrOTOBICHUS
2.5 10.10H. pactBopa? (Konyenmpayuio ucxooHo2o pacmeopa weioyu Y3Hams u3 CHPA6oOYHUKA)

Bapuant 3
1. BBIUHCIIUTE MOJIIPHYIO MACCy SKBUBAJIEHTA JIJIsI BEIIECTB:
a) KOH:; 6) BeC,04-H,0; B) Clhs peakuuu Cl, + H, = 2HCI.

2. CKoJIbKO TpaMMOB HUTpata cepedpa nmorpedyercs ays npuroroiaeHus 250 mi 0.050H.
pactBopa? PeakTuB MCIONB3YIOT B AaHAJIMTHYECKOM peakiiuy 0OMEHHOT 0 TUIIA.

3. KakoBbl HOpManmbHOCTB M TUTP pacTBopa NaS;03-5H,0, momydeHHOro pacTBOPEHHEM
HaBecku Maccoit 1.2410 r B mepHoii kon0e émkocThio 0,5 1?7 PeakTHB HCMIONB3YIOT B
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OKHCJIUTEILHO-BOCCTAHOBUTEIHLHON aHATUTUYECKON pe€aKuuu, (baKTop 3KBHUBAJICHTHOCTHU
Na,S,03-5H,0 PaBCcH 1/2.

4. KakoBa HOpMaJibHasl KOHIIEHTPALIKS PACTBOpa THIPOKCHIA HATPHUSI, TOTYyUYEHHOTO
pazbaBienuem 25 mut 1,050 M pactBopa mo 1 1?

5. CKOJIbKO MJI a30THOM KHCIIOTHI TNIOTHOCTBIO 1.060 r/Mi1 motpedyercs s mpurotoBiieHus 0.5
1 0.108. pactBopa? (Konyenmpayuio ucxoono2o pacmeopa wenouu y3Hamo u3 CNpaeo4YHUKQ)

Bapuanr 4
1. Berunciure MOJIIPHYIO MAaCCy DKBHUBAJICHTA IJId BCIICCTB:

a) CH3;COOH; 5) Na,CO3-10H,0;
B) Fe B peakumu 2Fe + 3Cl, = 2FeCls.

2. Ckonbko rpaMMoB Terpabopara Hatpus NaB4O7-10H,0 nmorpebyercst 11 mpuroToBIeHUS
250 M1 0.10H. pactBopa? PeakTHB HCIIONB3YIOT B aHAIMTUYECKON PEaKIMU OOMEHHOTO THIIA.

3. KakoBbI HOpMaIBLHOCTD U TUTP PACTBOPA MOAMJIA KIS, TIOTy4dE€HHOI'0 PAaCTBOPECHUEM
HaBecku Maccoi 100.0 r B MepHOI kKos16e EMKOCTBIO 1 117 PeakTHB UCHOIb3YIOT B
OKHCJIUTEIbHO-BOCCTaHOBUTEIbHOM aHAINTHYECKOM peakuuu, pakTop s3kBUBajgeHTHOCTH KI
paBeH 1.

4. KakoBa HOpMalbHasl KOHIICHTPAIIHS pacTBOpPa XJIOPOBOJOPOIHOM KUCIOTHI, HOTYYEHHOTO
pazbaBnenuem 15 mi 2,250 M pactBopa 1o 1 1?

5. CKOJIBKO MJI XJIOPOBOJIOPOIHOM KHUCIOTHI INIOTHOCTHIO 1.040 r/Mi1 moTpebyeTcs s
npurotosyienus 2 1 0.10H. pactBopa? (Konyenmpayuio ucxoono2o pacmeopa weiouu y3Hamov u3
CNPABOYHUKA)

Bonpocsl 1J1s1 NMCbMEHHOT0 ONpoca no pasaenay 4

Bapuant 1
1. Ha3zoBuTE 1OCTOMHCTBA U HEJOCTATKH HHCTPYMEHTAJIBHBIX METOJJ0B aHAIN3A.
2. [IpuBenuTe onTudeckyro cxemy oTtokonopumerpa. Kakne o0beKThl MOKHO HCCIEI0BATh HA
3TOM MPUOOpPE U KAaKOBA €r0 YyBCTBUTEIbHOCTD?
3. Ha xakoMm SIBJIEHUM OCHOBAH MOTEHIIMOMETprudeckuil anamu3? OT Kakux (pakTOpOB 3aBUCUT
PaBHOBECHBIH 3JIEKTPOAHBIN MOTEHIIMAN?
4. K10 sBnsiercst ocHoBaTeneM xpomaTtorpaduu? Kakoil onsIT jexan B OCHOBE OTKPBITHS
XpoMaTorpa(uueckoro pasieiacHus BelecTB?
5. B TeueHne kakoro BpeMeHHU IpH 3IEKTPOJIN3€E pacTBOpa HA IEKTPOAE BblaeauTes 1,78 T
MEH, eCau cuiia Toka cocTtaBiseT 10 A?

Bapuanr 2
1. Ha xakue rpynisl METOZ0B aHAJIN3a [1OJIPa3AEIAI0TCd HHCTPYMEHTAIbHbIE METO/IbI B
3aBUCHUMOCTH OT NIPUPOJbl aHAIIMTUYECKOr0 CUrHaa’?
2. Kakue pusnueckue sBJIEHH JISKaT B OCHOBE CIIEKTPAJIbHBIX METOA0B aHanu3a? Uro takoe
CHeKTp?
3. Ha xakom siBJieHMM OCHOBaH KOHAYKTOMETpU4ecKuil meroa ananusa? [IpuBenure BoipakeHue
3akoHa Oma. UTo Takoe yzenabHas 3JeKTPOIPOBOAHOCTh PACTBOPA, U OT KaKUX (PaKTOPOB OHA
3aBUCUT?
4. Yto coboli mpeAcTaBIsIeT XpoMaTorpaMma 1 Kakue e€ mapameTpbl BayKHBI JUJIS paciiippOBKU
KaueCTBEHHOI'0 ¥ KOJIMYECTBEHHOI'O COCTaBa MpoobI?
5. KakoBa KOHIIeHTpaIus pacTBOpa, KOTOPBIH (OTOMETPUPYIOT B KioBeTe TONIIMHON 10 MM,
€CJIU ero onTudeckast rmaoTHocTh 0,68, a MONIpHBINA K03 PUIIMEHT MOTJIOIIEHHS BeleCTBa
coctapmsier 356 cm*/r?

Bapuant 3
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1. Kakue cnocoObl u3MepeHuil cyiecTBytoT npu padote Ha npubopax? IloscHure, B 4éM
3aKJII0YAOTCS METOJ] TPaAyuPOBOYHOr0 rpauka U METO CpaBHEHUs?
2. HazoBure MeTosbl abcopOLMOHHOrO CeKTpalibHOro aHanu3a. Ha 4ém ocHoBaHa
UJSHTH(HUKAIMS BELIECTB B METOIaX a0OCOPOIMOHHOM crieKTpockonuu? Kakoi 3aK0H JISKHUT B
OCHOBE KOJIMYECTBEHHOI'O aHaIu3a’?
3. [IpuBenuTe BoIpakeHue ypaBHeHuss Hepacra. UTo Takoe akTHBHOCTh HOHA?
4. Ha uém ocHoBaH meToa xpomaTtorpaguu? ChopmMynupyiiTe OCHOBHbIE XpoMaTorpaduieckie
TTOHSATHS.
5. KakoBa fomkHa ObITH CHJIa TOKA MPU 3JIEKTPOJIM3€E pacTBOPA, YTOOBI HA AJIEKTPOJIE B TEUEHUE
1 yaca BeiienmIIOCH 2 T cepedpa?

Bapuanr 4
1. Kakoe ¢usndeckoe siBICHHE JIC)KHUT B OCHOBE YMHUCCHOHHOTO CIIEKTpaibHOro ananusa? Ha
4&M OCHOBAHBI UJCHTU(PUKAIIS BEIIECTB U KOJUUECTBEHHBIH aHaJIN3 B SMUCCHOHHBIX METOIaX
CHEKTPOCKONHUU?
2. Yto Takoe pedpakuusn? JlaiiTe onpeneneHue mokazaTeno MpeoMIeHHS U CPOPMYITHpyHTe
3akoH CHema.
3. Kak ycrpoena nuaMmepurenpHas siueiika B moTeHuoMeTpun? UeM HHIMKATOPHBIN 3JIEKTPOA
OTJIMYAETCS OT AIEKTPOJa CPaBHEHUA?
4. Ha xakwuie IrpyIIbl KjJaccuGuuupyroT xpomarorpaduro: 1) mo arperaTHoMy cocTosiHUIO (a3, 2)
I10 PacroI0XKEHUIO HEMOABUKHOMN (a3bl?
5. BeI4uC/INTE aKTHBHOCTH KaTHoHOB Cu”’ B pacTBOpE CyIb(haTa MeIH, €C/I CTAHIAPTHEINH
ANEKTPOAHBIA MOTEHIINAI E°=0,34B,a PaBHOBECHBIN 3JIEKTPOJHBIN TOTCHIIMA MEIHOT O
anektpoaa 0,28 B.

OueHoYHBIE CPeICTBA /IJISl MPOBeIeHNUs MPOMEKYTOUHOI aTTecTalNu

Bomnpocsl k 3k3aMeny
OCHOBHBIE TIOHSTHUS U 32KOHBI XUMHUHU.
Crpoenue Bewectsa. [lepuoguueckuii 3akon 1. M.Menneneea
Xumnueckue peakuui. CKOpoCcTh XMMUYECKOM peakiuy. XUMHUECKOE PAaBHOBECHE
Bopna. PacTBOpbI HEAIEKTPOIUTOB.
Onexrponutuueckas gucconnanysi. CHiibHbIE U Cnadble AEKTPOIMUTHIL.
HNonnsble peakunu B pacTBopax. Bomopoanslii mokasareis I naponus conen.
OKuCIMTENFHO-BOCCTAHOBUTENILHBIE PEAKLIH.
Knaccudukarms HeopraHM4ecKux COeAMHEHUH U UX CBOMCTBA. OKCHIBI.
Knaccudukarws HeopranHndeckux COeAMHEHUH U UX CBOMCTBA. KHCIOTHI
. Knaccugukanus Heoprannuecknx cCoeIMHEHUH U X cBoicTBa. OCHOBaHMS.
. Knaccugukanms HeopraHn4eckux COeIMHEHNN U UX CBOCTBa. AM(DOTEPHBIE COEANHEHHUS.
. Knaccugukanus Heoprannyecknx coequHEHnH u ux cBoiictBa. Conn.
. Teopus cTpoeHust opranndeckux coemquHeHnid A. M. bytneposa. HomeHknaTypa opraHndeckux
COCTUHCHHI.
14. Knaccuukamusi opraHiueCcKiX BEIECTB. YTIEBOAOPOIbI.
15. Knaccuukamus opraHi4ecKiux BemecTB. | HIpokcucoenuHeHus!.
16. Knaccudukarus opranmueckux Bemects. OKCOCOeTMHEHUSI.
17. Knaccuukamms oprannueckix BemiecTs. KapOOHOBbIE KUCTIOTHI.
18. Knaccuukanus opraHI4ecKuX BeIIeCTB. AMHHBI 1 aMUHOKHUCIIOTHI.
19. Knaccuukaius opraHnuecKix BemecTs. Mbliia U 5KUPBI.
20. Knaccudukarms opraHidecKuX BEIeCTB. YTIICBOIBL
21. Knaccuduxanus opraHn4ecKuX BelecTs. benku.
22. TloBepXHOCTHBIE SBJICHNS B IPUPOIHBIX U TEXHOJIOTHUECKUX TIPOIEcCcax.
23. JlucnepcHbI€ ¥ KOJJIOMIHBIE CUCTEMBI.
24. CpolicTBa pacTBOPOB U KOJUIOMIHBIX CUCTEM BBICOKOMOJICKYJISIPHBIX COCTHMHEHUIA.
25. OCHOBHBIE METO/IbI KJIACCHYECKOTO KOIMYECTBEHHOTO aHAI3a. | paBUMETPHS M THTPUMETPUSL.
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26.

217.
28.
29.
30.

OcHOBHBIE METOABI (PU3MKO-XMMHUUYECKOro aHaimm3a. CIeKTpajabHbIE M ONTHYECKHE METOMbI
aHaJIu3a.

OcHOBHBIE METO/IBI (PU3UKO-XUMUYECKOrO aHATN3a. DIEKTPOXUMHYECKUE METO/IbI aHAJIH3a.
Hasnadenne u mpaBuiia HCIOIb30BaHUS Ja0OPATOPHOT0 000PYIOBAHUS | allllapaTypebl.
MerTozpl 1 TEXHUKA BBIIOJIHEHHS] XUMUUECKUX aHAJIU30B.

Texnuka 6e3onacHocTH IpU paboTEe B XUMUYECKOH J1aO0paTOPUH.
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Jlucr mepuoanyecKux MpPoBepoK padouyeil mMporpaMmmbl
U HHGopManus 0 BHECEHHbIX H3MEHEHHUSX

y 78

y4eOHOro roja

[TotpebGHOCTD
JIOJDKHOCTHOE JIHIIO, B KOPPEKTHPOBKE
MIPOBOIMBIIIEE yKa3aHueM WNudopmanus 0 BHECEHHBIX
nposepky: ©.1.0., Hlata COOTBETCTBYIOIINX U3MEHEHUSIX
JIOJKHOCTD pa3nenoB paboueii
MpPOrpaMMBbI
I'muukuna UM, m 3.2
OTBETCTBEHHAs 3a m 3.3
paspaborky Oll no CxoppextupoBans! 110, 6payzepsi,
cnerpanproctn 19.02.08, Pabouas nporpamMa | DBC, nuTeparypHble HCTOYHUKH
JIOTICHT Kadeapbl [IpoTokon AKTYATH3UPOBAHA
TO]ZE:([():OBGILGHI/IH u Ne8 ot i 2021-2022
HCPTH3bI 28.05.2021 VUeGHOTO TOMA
%/ T.
(/¢
I'muaxkuna U.M., IIpoTokon m 3.3
OTBETCTBEHHAS 3a Ne5 ot
paspaborky OIl o 14.06.2022 r. | PaGouas nporpamma
cneruansHoctn 19.02.08, AKTYaTH3MPOBAHA CKOppEeKTHPOBaHBI
JIOLEHT Kadeaphl s 2022-2023 JUTEPaTypHbIC UCTOYHUKH,
TOBapOBE/ICHUS U AICKTPOHHBIC MOJTHOTEKCTOBBIE
y4eOHOro roja .
9KCHEPTU3I pecypcel Hayunoii 6ubnuorexku
Y4 BT AY
(/¢
['muakuaa .M., Ha 2023-2024 yu. rog
OTBETCTBEHHAs 3a MoTpeOHOCTH B
pazpabotky OII mo KOPPEKTUPOBKE HET
CIIEIUATbHOCTH
19.02.08, noueHT IIpoTOKOI
Kadenpbl Ne5 ot HET
TOBApOBCACHUS U 13.06.2023 T. Pabouas mnmporpamma
SKCIIEPTU3HI aKTyaJu3upOBaHA
) s 2023-2024
s y4eOHOro roja
I'mnuknuaa .M., Ha 2024-2025 y4. rox
OTBETCTBCHHAS 3a MOTPEOHOCTH B
pa3pabotky OII o KOPPEKTUPOBKE HET
CIIEIUATBHOCTH
19.02.08, noueHr IIpoTokon
Kadenpbl Ne7 ot HeT
TOBapOBEACHUS U 17.06.2024 1. | Pabouas mporpamma
IKCTIEPTU3BI aKTyaJU3UpOBaHA
) s 2024-2025
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