OBIIEOBPA3OBATEJIbHBIN IIUKJI

PABOYAS ITPOI'PAMMA
O YYEBHOMY IIPE/IMETY

YIp.07 XUMMSI

YpoBeHb: 0a30BbIi

Cneyuanvnocmu:

19.02.11 TexHomorus NpoAYKTOB MUTAHUS U3 PACTUTEIBLHOTO ChIPbSI
19.02.12 TexHonOTUsA NPOAYKTOB MUTAHUS JKUBOTHOT'O IIPOUCXOXKICHUS
43.02.15 IMoBapckoe M KOHIUTEPCKOE /IO

43.02.17 TexHoMIOTNM UHAYCTPUU KPACOTBI

43.01.09 IloBap, koHIUTED

2026 r.



COT'JTACOBAHO YTBEPXIEHO
[Tpotokon Ne 10 ot 27.05.2026r. ITPUKA3 Nel1l8 ot 03.06.2026 r.

PaGouas mporpamma pa3paboTraHa ¢ yueToMm TpeOOBaHUM:

(denepaibHOr0 TrOCYyJAPCTBEHHOI0 00pa30BaTeJbLHOr0  CTaHAApPTAa
cpeaHero oomero oopasoBanusi (IIpUKa3 MUHHCTEPCTBA OOpa30BaHUS U
Hayku P® ot 17 mas 2012 r. n 413 (¢ UBMEHEHUSIMUA U JOMOJHEHUSIMU 29
nekaobpst 2014 r., 31 nexabps 2015 r., 29 urons 2017 1., 24 centsadps, 11
nekadps 2020 r., 12 aBrycra 2022 r.))

(denepanbHOli  00pa30BaTeNIbHONl NMPOrpaMMbl  CpeAHEro 00IIero
o0pa3oBanms (IIpUKa3 MUHUCTEPCTBA IpocBetieHus PO ot 23 Hos6ps 2022
r.n 1014)

(exepaibHOr0 TroCyJapCTBEHHOr0 00pPa30BaTeJbLHOI0  CTaHAAPTA
CPEIIHETO npo(ecCHOHANBEHOTO o0Opa3zoBaHus u npoQuis
npo(hecCUOHATBHOTO 00pa30BaHUS:

19.02.11 TexHonOrUs NPOAYKTOB MUTAHUS U3 PACTUTEIBLHOTO ChIPbhS
19.02.12 TexHonorust IpoAYKTOB MUTAHUSI )KHBOTHOT'O ITPOUCXOXKACHUS
43.02.15 IToBapckoe 1 KOHOIUTEPCKOE AEII0

43.02.17 TexHOJIOTMN UHAYCTPUN KPACOTHI

43.01.09 IloBap, koHIUTEP

Opranuzanus-pazpadotunk: ['TIOY TO «Tynbckuii Kowieax NpopecCuoHaIbHbBIX
TEXHOJIOTUN U CEPBUCA»

PazpaGorunku: MarBeea M.C., METOAUCT; UYJIEHBI IHMKIOBOM KOMHMCCHU
0011e00pa30BaTeIbHBIX JUCITUTIINH.



COJEP)KAHUE

OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI

CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITIPEJJMETA

YCJOBUS PEAJIN3AIIMA PABOYEN ITPOT'PAMMBI

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
INPEJIMETA



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI

YIp.07 XUMUSI

1.1. Mecto AUCHUMIUIMHBI B  CTPYKTYpe OCHOBHOl  mpodeccHOHAJIbLHOM
o0pa3oBaTeIbHONM NPOrPaMMblI
VY4eOHbIil npenMer «XuMus» SBIsSIETCs 0043aTeNIbHON 4acThlo 0O0Ie00pa30BaTEIbHOIO
ukia oopasosarensHoii mporpammMel CITO B coorsercTBum ¢ @I'OC CIIO:
— 19.02.11 TexHOIOTHS MIPOTYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhSI
— 19.02.12 TexHonorust npoAyKTOB IUTAHUSI )KUBOTHOI'O ITPOUCXOXKACHUS
— 43.02.15 IloBapckoe ¥ KOHAUTEPCKOE JEJI0
— 43.02.17 TexHONOTMYU UHYCTPUHU KPACOTHI
— 43.01.09 IloBap, koHIUTED

1.2. I_Ie.]'II/I U NINTAHUPYEMBIC PE3YJbTATHI 0OCBOCHUSA TUCHUIIIMHBI

1.2.1. lleau 1 3aga4u AU CHUILIHHBI
Coneprxkanue nmporpaMMbl 0011e00pa30BaTeNbHON JUCITUTUIMHBI « XUMUSD HAITPABICHO
Ha JIOCTHKEHUE CIICAYIOIINX 1eJIei:

- (GopMHpOBaHHE CHCTEMbl XHUMHUYSCKHUX 3HAHUH KaKk BaKHEUIIEH COCTaBIISIFOIICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOHM JIG)KAT KJIFOUEBBIC IOHSITHUSA,
q)YH[[aMeHTaHBHBIe 3aKOHBI U TCOPHUU XUMHH, OCBOCHUC A3bIKa HAYKH, YCBOCHHUC U IIOHUMAHUC
CYIITHOCTH JOCTYIHBIX 00OOIIEHUI MUPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMIICHHUE C UCTOpPHUEH
HX PAa3BUTHA U CTAHOBJICHUAA,
— dbopMUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAyYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHEHTUPOBATHCS B MHpPE
BCIIICCTB u XUMHUYCCKUX ﬂBHeHHﬁ, HUMCHOIIINX MECTO
B IIPUPOJIE, B IPAKTHUUECKOMN U MOBCEAHEBHON KHU3HU;
- pa3BUTHE YMEHHH U CIOCOOOB JIEATENbHOCTH, CBS3aHHBIX C  HAOJIOJACHUEM
1 00BSICHEHHEM XMMHUYECKOTO SKCIIEPUMEHTA, COOIOCHUEM MTPaBUIl O€30MacCHOTO OOpaIeHus ¢
BEII[ECTBAMH.

3agaun AUCHUNIHHBI:

1) chopMUpOBAaTh NOHMMAHHWE 3aKOHOMEPHOCTEW MPOTEKAaHUS XUMHUYECKHX IPOLECCOB U
ABJIICHUM B OKPYXKAlOLEH Cpele, a TAaKKe HUX CBA3b C LEJOCTHOM HAyYHOM KapTUHOM MHUpa U
JPYTUMU €CTECTBEHHBIMU HayKaMU;

2) pa3BUTh YMEHHUS COCTaBIATH (HOPMYJbl HEOPraHMYECKHMX M OPraHWYECKHUX BEIIECTB,
YPaBHEHUS XUMHUYECKHX peaklIHi, OOBSACHATh HMX CMBICI, HUHTEPHPETUPOBATH PE3YIbTAThI
XUMHUYECKHUX HKCIIEPUMEHTOB,

3) chOopMUPOBATh HABBIKM MPOBEACHUS MPOCTEHIINX XUMUYECKHUX SKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUN C COOJIOZCHHEM TMpaBuJl 0Oe30macHOro oOpalmieHuss ¢ BEIeCTBaMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHs HAXOJUTbh, aHAIM3UPOBATH U UCIIOJIb30BaTh HHPOPMALIUIO XMMUYECKOTO
XapakTepa W3 pa3iIMyYHbIX HMH()OPMAIIMOHHBIX HMCTOYHUKOB, BKJIIOYas Y4eOHYIO JIUTEparypy,
Hay4HbIe MyOJIMKaluU U UHTEPHET-PECYPCHI;

5) chopMUpOBaTh yMEHHUS NPOTHO3UPOBATH TMOCIEACTBUS CBOEH JESTENbHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX W MPOM3BOJCTBEHHBIX IMPOLECCOB, YUUTHIBAs BO3MOXKHBIE
JKOJIOTMYECKHE U COLIMAIbHBIE BO3JCHCTBHYS;



6) chopMUpOBaTh  TOHMMAaHWE  3HAYMUMOCTH  JIOCTIDKEHUH  XUMHUYECKOW  HAyKH
U TEXHOJIOTUH JJIi Pa3BUTHS COLMAIBHON M MPOU3BOJCTBEHHOU cdep ¢ YMEHHUEM MPUBOAUTH
MPUMEPBI UX MPUMEHEHHSI B PA3TUYHBIX chepax KU3HU.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOeHHSI 001Ie00pPa30BATEIbLHON IMCHUILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HayeHue oOmIeOOpa3oBaTeNbHAs TUCHMIUIMHA «XHMHS» HUMEET IpH
dopmupoBanuu u pazButun OK 1; OK 2; OK 4; OK 7 wu IIK, mnpencraBieHHBIX
B akTyanusupoBaHHbIXx @I'OC CIIO mo mpodeccun/crennuanbHOCTH.



Koa n
HauMeHOBaHHUe
bopmupyembIx
KOMIIeTeHI Ui

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo0mme

JAucuunimHapHbie

OK 01. Beibupats
CIOCOOBI PEIICHUS
3a1a4
po(hecCHOHATTLHOM
JESTCIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JINYHOCTHBIE pe3yJbTaThbl JOJKHBI OTPAKAThL B YaCTH:
TPYAOBOI0 BOCIIUTAHUA:

— TOTOBHOCTBb K TPyAdy, OCO3HAHUEC LNCHHOCTHU MaCTCPCTBA,

TPYIOJIO0HE;

— TOTOBHOCTb K aKTHBHOH JeSITeIIbHOCTH
TEXHOJIOTUYECKOH W COLMAIBbHOW HANpaBJICHHOCTH,
CIIOCOOHOCTh WHUITUHPOBATH, TUTAHUPOBATH u

CaMOCTOSITENILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;

— WUHTEepec K pa3nuyHbIM chepam 1podhecCHOHATBHOM
JeSITeTbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BHIOOP
Oynyuieit mpodeccun U peaan30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI;

— TOTOBHOCTH M CHOCOOHOCTH K OOpa3oBaHUIO H
caM000pa30BaHHIO Ha NPOTSKEHUH BCEH JKU3HU.

MeTanpeaMeTHbIe pe3yJIbTaThl J0JKHbI 0TPAXKATH:

OsgiajeHne YHHBEPCAJIBLHBIMH Y4e¢OHBIMH

NO03HABATEJIbHBIMM JIeHCTBUSIMU:

a) 0a30Bble JIOTUYECKHUE JIeliCTBHSI:

—  CaMOCTOSATENTHHO (OPMYITHPOBATh W aKTyaTHM3WPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBAaTh CYIIECTBEHHBIN MPU3HAK U OCHOBAHUS
JUTS CpaBHEHMSI, KJIacCU(UKAIMK U 0000IICHHS;

—  ONpPEAeNATH eI JACSITSILHOCTH, 33/1aBaTh apaMeTPhl U

I[I/ICIII/IHJII/IHapHLIe pe3yJabTaThbl U NOJKHbI OTPAKATL:

ITP6 01. cpopMHUpOBaHHOCTH MPEACTABICHUIL: O
XUMHUYECKON COCTABJIIIOLIEH €CTECTBEHHOHAYYHON KAPTUHBI
MUpa, POJIM XMMUU B IIO3HAHUU SIBJIEHUI PUPOIbI, B
(OpMUPOBAHUU MBIIIJIEHUS U KYJIbTYpPbI JINYHOCTH, €€
(GyHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM JIst
pelIeHns MPAKTUUYECKUX 3a/1ad U IKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U
MPUPOAHOM Cperie;

ITP0 02. BrageHune cucteMo XMMHYECKHUX 3HAHUM, KOTOpas
BKJIFOUAET: OCHOBOIIOJIAralOUINe MOHATUS (XUMUYECKHUH
9JIEMEHT, aTOM, JJICKTPOHHAast 000JI04Ka aToMa, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb
OKHCJIEHUS, XUMUYECKas CBSA3b, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00bEM, YTIEPOIHBIN CKEET, PyHKIIMOHAIbHAS
rpymnmna, paaukai, ©30Mepusi, H30Mepbl, FOMOJIOTMYECKUN
P, TOMOJIOTH, YTJI€BOJOPOAbI, KHCIOPOA- U
a30TcojepkKalliue COeUHEHNS, OMOIOTUYECKU aKTUBHBIE
BellecTBa (yriaeBoIbl, XKUPbI, OEIKH), MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COeIMHEHNUS,
KPUCTAJIJINYECKAs! pEIIEeTKA, TUIIBl XMMUUYECKHUX PEaKIIUH
(OKMCITUTENIBHO-BOCCTAHOBUTEIBHBIE, DK30-U




KPUTEPUU UX TOCTHUKECHUS;

— BBIBIATh  3aKOHOMEPHOCTH H
paccMaTpUBaeMBbIX SIBJICHUSX;

— BHOCUTb KOPPEKTHUBBI B JI€ATEJILHOCTh, OIICHUBATH
COOTBETCTBUE pE3YyJbTATOB IIEJISIM, OLEHUBATH PHUCKU
MOCJIEACTBUI IEITEIbHOCTH;

— pa3BHUBaTh KpEATUBHOE MBIILICHUE
KU3HEHHBIX TIPOOIIEM.

0) 0azoBbIe HCCIEA0BATEIbCKHE 1eliCTBUS:

MPOTUBOPEYUST B

IIpU  PELICHUH

— BJAJETh
MPOEKTHOMN
npo0Jem;

—  BBISIBJISTH IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U u
aKTyaJlu3UpoBaTh 3a/ady, BbIABUIAaTb THIIOTE3y €€
pellleHrs, HaXOAWUTh apryMEHThl IJi JO0Ka3aTellbCTBa
CBOMX YTBEP)KIEHHI, 3aaBaTh MapaMeTpbl U KpPUTEPUU
peleHus;

— aHaJM3HMpOBaTh MOJYYEHHBIE B XOJIe PELICHHUS 3ajauu
pe3yJbTaThl, KPUTUUECKU OLIEHUBATh UX JIOCTOBEPHOCTb,
IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

— YMeThb TEPEHOCUTh 3HaHMS B [I03HABATEIbHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

— YMeTb HMHTErpuUpOBaTh 3HAHUS W3 Pa3HBIX MPEAMETHBIX
o0acTen;

— BBIIBUTaTh HOBBIC WJEH, NpeIaraTh OPUTHHAIBHBIC
MIOJIXOJIbl U PELLIECHUS;

— CTaBUTh  MpOOJNEMBl U
abTepHATUBHBIC PELICHUS.

HaBBIKAMH  y4€OHO-UCCIIEIOBATEIIbCKON U
ACATCIIbHOCTH, HaBbIKaMHU  pa3pCUICHUSA

3aga4u, J0IMyCKaromue

SHJO0TEPMUYECKHE, PEAKIIMK HOHHOTO 0OMEHa), pacTBOP,
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, JICKTPOTUTHICCKAs
JIMCCOITUAITNS, OKUCITUTENh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PEaKIIui, XHMHUYECKOE PABHOBECHE), TCOPUH U
3aKOHBI (TEOPUSI XUMUUYECKOTO CTPOCHHS OPTraHUYECKUX
BeiecTB A.M. ByTiiepoBa, Teopust 3JIEKTPOJIUTHIECKON
Jcconuanuu, nepuoauyeckuit 3akon [[.1M. Menneneena,
3aKOH COXPAHEHHS MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (PAaKTOJIOTHUECKUAEC CBEACHHS O
CBOMCTBAX, COCTABE, MOJYyYEHUU U O€30M1acCHOM
WCIIO0JIb30BAaHUM BOXKHEUIIINX HEOPTraHUYECKUX U
OpraHWYECKHUX BEIECTB B OBITY U MPAKTUYECKOU
JIeSITCIIbHOCTH YCIOBEKa;

I1P6 03. chopmMupOBaHHOCTH YMEHUIA BHISBIATH
XapakTepHble MPU3HAKU U B3aUMOCBSI3b U3YUYE€HHBIX
MOHSATUI, TPUMEHATH COOTBETCTBYIOIINE MOHITHS IPU
ONMCAHUU CTPOCHHUS U CBOWCTB HEOPTAHUYECKUX U
OpraHWYECKUX BEIECTB U UX MPEBPAILECHU; BBISBISTh
B3aUMOCBSI3b XMMUYECKUX 3HAHUU C TOHATUSIMU U
MPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

IIP6 04. chopmupoBaHHOCTH YMEHUM UCTIOTH30BAThH
HAaUMEHOBAHMSI XUMUYECKUX COETUHEHUI MEKIyHapOHOTO
COH03a TEOPETUYECKOMN U MPUKIATHON XUMHUHU U
TPUBHUAJIbHBIE HA3BAaHUS BAXKHEUIINX BELIECTB (3THIIEH,
alleTUJIEH, IIIMLEPUH, PeHoII, GopMabAErul, yKCyCcHas
KHCJI0Ta, TJIULUH, YTapHbIM a3, YIIEKUCIbIN Ta3, aMMHUaK,
raiieHasl U3BeCTh, HeralleHas U3BECTb, IUThEBAS COJA U
JPYTUX), COCTABIATH (POPMYJIIBI HEOPTAHUUECKUX U
OpPraHMYECKUX BEIIECTB, YyPaBHEHUS XUMUUYECKUX PEAKLIUH,




OOBSICHATH UX CMBICH; TIOJITBEPKAATh XapaKTEPHbIE
XMMHUYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMU
AKCIEPUMEHTAMU U 3aIIUCSIMHU YPABHEHUN XUMUYECKUX
peaKkuuii;

ITP6 05. chopMupOBaHHOCTH YMEHHI YCTAHABIUBATH
MPUHAJICKHOCTh U3YYCHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB K OMPEICIICHHBIM KJIaccaM 1
rpyImmaM COeTMHECHUH, XapaKTepHU30BaTh UX COCTAB U
BaXHEHIIIME CBOWCTBA; OMPEIEISITh BUIBI XUMHUYICCKIX
CBsI3eH (KOBaJICHTHAS, MOHHAS, METAJUTMYCCKAS,
BOJIOPOJTHAS ), TUITBI KPUCTALTMICCKUX PEIIECTOK BEIIECTB;
KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIIHH;

I1P6 07. chopmupoBaHHOCTH YMEHU TPOBOAUTH PACUEThI
M0 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM XUMHYECKHX
peaxiuii ¢ UCIONIb30BaHUEM (PU3UUECKUX BEIUYUH,
XapaKTEepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS) ra30B, KOJINYECTBA
BELIECTBA; UCIOJIb30BaTh CUCTEMHBIE XUMUUECKHUE 3HAHUS
JUTSI TIPUHSTUS PEIICHUA B KOHKPETHBIX )KU3HCHHBIX
CUTYallMsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpeJICTBa MIOUCKA,
aHalM3a u
WHTEPIIPETAUN
UHPOpPMALIUU U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32,124
npodecCuOHATbHON

JIMYHOCTHBIE pe3yJabTaThbl JOJKHBI OTPAKATh B YaCTH:
HEHHOCTH HAYYHOI'O IMTO3HAHUSA:

— cpOopMUPOBAHHOCTH MHPOBO33pEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HAayKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
nuanore  KyJabTyp, CIIOCOOCTBYIOIIETO  OCO3HAHHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHUDE;

— COBEpIICHCTBOBAHUE  SI3BIKOBOM W YUTATEIbCKOM
KyJbTYpbl KaK CpEICTBa B3aUMOAECHCTBUS MEXIY

JucuunianHapHble (MpeAMeTHbIE) Pe3yJbTATbIN 10KHbI
0TPaXKaTh:

IIP6 06. BageHHE OCHOBHBIMU METOJIaMH HAYYHOTO
MTO3HAHMSI BEIIECTB M XUMHUECKHUX SIBJICHUH (HaOII0IeHnE,
U3MEpPEHHE, SKCIIEPUMEHT, MOJCIUPOBAHNUE);

ITP6 07. cpopMUPOBaHHOCTH YMEHHM TPOBOIUTH PACUETHI
0 XMMUYECKUM (hopMysIaM U YpaBHEHUSM XUMHUECKUX
peaKIuii ¢ UCIIOJIb30BaHUEM (PU3NUYECKUX BEITHMUMH,
XapaKTEpPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:




JACATCIIBHOCTH

JIIOAbMH U IIO3HAHUA MHUPA,

— OCO3HaHHC OEHHOCTHU HaquOI;'I JCATCIIbHOCTH,
T'OTOBHOCTB OCYHICCTBJIATH IIPOCKTHYIO n
HCCICA0BATCIIbCKYO ACATCIIBHOCTh UHANBUAYAJIbHO U B

rpymre.
MeTtanpeameTHble pe3yJibTaThl J0IAKHBI OTPAKATH:

OBJaeHue YHUBEPCAJIbHBIMH Y4eOHbIMU
NMO3HABATEJIbHBIMU J1eHCTBUAMM:

B) padoTa ¢ undgopmanmeii:

— BJIaACTh HaBbIKaMU  MMOJIYYCHHA I/IH(l)OpMaIII/II/I n3
HCTOYHHKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATL IIOUCK, dHAJIM3, CUCTEMATU3allUl0 U

MHTEpOpeTanuio HWHGOpPMAIMK pa3IMYHBIX BUIOB U
¢bopM npencTaBieHUs;

— co37aBaTh TEKCTHl B Pa3jIMYHBIX (QOpMaTax C y4eTOM
Ha3HayeHUs: HWHGOpMalLUMKU U IeJIEBOM  ayJIuTOpHH,
BbIOMpas ONTUMaNbHYIO (OpPMY TPEACTaBICHUS U
BU3yaJIN3aLUU;

— OLICHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpOpMalY, ee COOTBETCTBUE NMPABOBBIM U MOPAJIbHO-
TUYECKUM HOpMaM;

— BIQJETh HaBbIKAMU  PACMO3HABaHWUS W 3aIIUTHI
uHpopManuu, MH(POPMALMOHHOM 0e3omacHOCTH
JMYHOCTH.

Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra30B, KOJINYECTBA
BEIIECTBA; UCIIOJIb30BATh CUCTEMHbIE XMMUUECKHE 3HAHUS
JUTSI IPUHSATHUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX

CUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

I1P6 08. chopmupoBaHHOCTH YMEHHUIA IIJIAHUPOBATH U
BBITIOJIHSITh XUMHUECKUH SKCIIEPUMEHT (TIPEBpALLICHUS
OpraHWYEeCKHUX BEILECTB MPU HATPEBAHUU, MOTYyUYCHUE
STUJICHA ¥ U3YUYEHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIUU
Ha aJbJACTU/IbI, KpaXMall, YKCYCHYIO KUCJIOTY; JACHATypaIus
OEJIKOB MPU HarpeBaHUU, IIBETHHIE PEAKIIUN OCIIKOB,;
MIPOBOINTH PEAKIIUU HOHHOTO OOMEHA, OTPECIIATh CPEIy
BOJIHBIX PAaCTBOPOB, KQUECTBEHHBIE PEAKINH HA CyNbdat-,
KapOOHAT- U XJIOPUJI-aHHOHBI, HA KATUOH aMMOHHSI;, peIIaTh
SKCIIEPUMEHTAJIbHBIE 33]1a4M 10 TeMaM "Metamibl" u
"Hemertamisl'") B COOTBETCTBUY C TIPABUIIAMH TEXHUKH
0€30MMacHOCTH NP OOpAIeHUH C BEIIECTBAMH U
1ab0paTOPHBIM 000PYIOBAaHUEM; MIPECTABIATH PE3YIbTAThI
XUMHUYECKOT0 IKCIIEpUMEHTa B hopMe 3alncy ypaBHEHUH
COOTBETCTBYIOIIUX peakinii U GOpMyTupPOBaTH BEIBOJIBI HA
OCHOBE 2THX PE3YJIbTATOB;

IIP6 09. chopmupoBaHHOCTH YMEHUSI AHATTU3UPOBATH
XUMHYECKYI0 HHPOPMAIINIO, TIOTYIaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccOBOM MH(OpMaLINU, CETh
WurtepHer u apyrue).

OK 04. D¢ddextuBHO
B3aMMO/ICIICTBOBATH U
paboTath B
KOJIJICKTHBE U
KOMaH/1e

JIMYHOCTHBIE pe3yJbTaThbl JOJZKHBI OTPAKATh B YaCTH:
IpaIaHCKOIro0 BOCIIUTAHUA:

— TOTOBHOCTh BECTH COBMECTHYIO JI€ATEJIbHOCTh B
MHTEpECax IPakAaHCKOro 0OLIECTBA;

— YMCHHC B3aUMOACHCTBOBATh C conuaJibHbIMH

JucuuniauHapHble (MpeAMeTHbIe) pPe3ybTaThIM 10KHbI
0TPaXKaTh:

I1P6 08. chopmMupoBaHHOCTH YMEHH MIIAHUPOBATH U
BBITIOJTHSITH XUMHYECKUH IKCIIEPUMEHT (TIPEBPAILICHUS
OpraHWYECKHUX BEIECTB MPU HArPEBaHUH, MOJTyUYECHHE




HHCTUTYTaMU B COOTBCTCTBUU C HUX q)YHKL[I/DIMI/I n
Ha3HAa4YCHUCM.
MeTal’[pe}IMeTHLIe pe3yJabTaThl JOJKHbBI OTPAKATh:

OBiaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JelCTBUSIMU:

0) coBMecTHAs1 1€ TeIbHOCTD.

— TIOHMMAaTh U UCIOJIB30BaTh IPEUMYILECTBA KOMAaHHON U
UHIUBUAYAIbHON paboThI;

— IPUHUMATh LEIH COBMECTHOM JeATEIbHOCTH,
OpraHU30BBIBATH M KOOPAMHUPOBATH JIEUCTBUSA IO €€
JOCTHKECHHUIO: COCTAaBJIATh Ij1aH JEHUCTBUH,

pacmpeneniartb pojd C Y4eTOM MHEHUH Y4YaCTHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOU PaboTHI;

— KOOPAMHHUPOBATh U BBHIIOJIHATH pPabOTy B YCIOBHSX
peanbHOTO0, BUPTYAJBHOTO HM  KOMOMHUPOBAHHOTO
B3aMMOJCHCTBUS;

—  OCYUIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEICHHE
B Pa3IMYHBIX CUTyalUsX, MPOSBIATbH TBOPYECTBO U
BooOpaskeHue, ObITh MHUIIUATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHbIMU

JeHCTBHSIMMU

I) NIPpUHATHE ce0s M APYTUX JIIOJe:

— TpPUHAMATh MOTHBBI M apTyMEHTHI JIPYTHX TIOJEH mpu
aHaJIN3e Pe3yJbTATOB JICATEIIBHOCTH;

— TpU3HABATh CBOE TMPaBO M MPaBO JPYrHX JIOACH Ha
OIIIMOKH,

— Ppa3BUBaTh CIOCOOHOCTH TIOHMMATh MHP C TIO3HIIHH
JPYTOTO YeJIOBEKa.

ATHJIEHA U U3y4YEHHUE €r0 CBOMCTB, KAUeCTBEHHBIE PEaKIIUU
Ha aJIbJIETU/IbI, KpaxMall, YKCYCHYIO KHCIIOTY; ACHATYypalus
OENKOB IIPU HAarPEBAaHUU, [IBETHBIC PEAKIINK OEJIKOB;
MIPOBOAUTDH PEAKIIMU HOHHOTO OOMEHa, OTPEACIATh CPEeIy
BOJIHBIX PaCTBOPOB, KQUE€CTBEHHBIE PEAKINH HA Cylbdat-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHSI; peIIaTh
AKCIIEPUMEHTAJIbHBIE 33J1auu 110 TeMaM "MeTtamibl" u
"Hemertamisl'") B COOTBETCTBUY C MIPABUIIAMHM TEXHUKH
0€301acHOCTH MPU 0OpaIIEHUH C BEUIECTBAMU U
1abopaTOPHBIM 000PYIOBAHUEM; TIPEJCTABIISATH PE3YJIbTATHI
XUMHYECKOTO IKCIIEPUMEHTa B ()OpME 3aIlMCH ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIHUA U (POPMYITUPOBATH BEIBOJIBI HA
OCHOBE ATHX PE3yJIbTaTOB.
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OK 07.
ConeilicTBOBaTh
COXPaHEHHUIO
OKpYKarolllen cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
M3MEHEHUH KJIMMara,
MPUHIIMIIBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3P PEeKTHBHO
JIECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUAX

JINYHOCTHBIE pe3yJbTaThl JOJKHBI OTPAKAThL B YaCTH:

IKOJOI'HYECCKOIro BOCIIMTAHUA:

c(OPMHPOBAHHOCTh JKOJIOTHYECKON KYJBTYDBI,

[IOHUMAaHWE  BIMSIHMS ~ COLIMAJIbHO-3KOHOMMYECKUX

IIPOLIECCOB HAa COCTOSIHME NPUPOJHOM M COLHUAIBHON

Cpeasl, OCO3HaHHUE rJ100aJIbHOTO XapakTepa

HKOJIOTUYECKUX MPOOIIeM;

— IUIAHUPOBAHME W  OCYILIECTBJICHHE  JECUCTBUH B
OKpY)KalollleW cpele Ha OCHOBE 3HaHUsA Leled
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

— QAKTMBHOE HEIpUATHE JEUCTBUM, IPUHOCIIIMX BpPE]
OKpY>Kalollen cpere;

— YMEHHe IIPOrHO3UPOBAThH HeOJIaronpusTHbIE
JKOJIOTMYECKHE  IIOCIEACTBHUS  INPEANPUHUMACMBIX
JNEHCTBUMN, TPEAOTBPALATh UX;

— PpacuIMpeHue OmblTa JEATEIBHOCTH  JKOJOTHYECKOU
HaIPaBJIEHHOCTH.

MertanpeameTHble pe3yJbTaThl J0KHbI OTPAKATH:

OsgiaieHHe YHUBEPCAJILHBIMU Y4eOHbIMH
NMO3HABATEJIbHBIMH NeHCTBUAMHU:

B) padoTa ¢ unopmaumeii:

— HCIOJIb30BaTh CpeacTBa MH(OpPMaLMOHHBIX "

KOMMYHHUKAITHOHHBIX TEXHOIOTHI B pelieHun
KOTHHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX nu OpFaHI/ISaHI/IOHHBIX
3amad ¢ coOmojeHHeM TpeOOBaHHW  IPrOHOMHKH,
TEXHUKU O€30MaCHOCTH, TMTHUEHBI, pecypcocOepexeHus,
MPABOBBIX M ATUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM
0€30IaCHOCTH.

JAucnunimHapHblie (MpeaMeTHbIe) pe3yJbTaThbl U
JAOJIKHBI OTPAXKaTh:

I1P6 01. copMuUpOBaHHOCTH MPEACTABICHUIL: O
XUMHUYECKON COCTABJISIOLIEH €CTECTBEHHOHAYYHON KAPTUHBI
MHpa, pOJIM XMMHH B II03HAHUU SIBJICHUN IPUPOABL, B
(bopMHPOBAHNYN MBIIIJICHUS U KYJIbTYpPhI JUYHOCTH, €€
(YHKIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM IS
pEeLIeHUS IPAKTUYECKUX 3a]1a4 U KOJIOTMYECKU
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U
IIPUPOIHON Cpee;

I1P6 10. chopmMupoBaHHOCTH YMEHUN COONIOAATH MTPaBUIIA
HKOJIOTMYECKH [EIeCO00Pa3HOT0 MOBEACHHUS B OBITY U
TPYJOBOH AESITETLHOCTHU B LEJSIX COXPAHEHUS CBOETO
3JI0pOBBS U OKPY’KaIOIIEH MPUPOIHOM Cpe/Ibl; yYUTHIBATh
OMACHOCTh BO3/ICHCTBUS HA )KUBBIE OPTAHU3MBI
OTPEIETICHHBIX BEIIECTB, TOHUMAsl CMBICI ITOKa3aTes
MpeAeIbHON JOMYCTUMON KOHLIEHTPALUU.
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2. CTPYKTYPA U COAEP/)KAHUE YYEBHOI'O TIPEJIMETA

2.1. OO0beM THCHUIUIMHBI H BHAbI Y4eOHOI padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
Conep:xanue yueOHOro MaTepuaJia 82
BT. U..

-T€OPETUYECKUE 3aHATUS 36
-IPAKTUYECKUE 3aHATHUSL 28
-mabopaTOpHBIE 3aHATHUS 18
Koutpoabsnasa padora (1 cem.) 2
IIpodeccnoHanbHO-OPHUEHTHPOBAHHOE CO/leP:KaHMe (CodepKaHue 48
MPUKJIAJTHOT0 MOIYJIfA)

BT. 4..

-TE€OPETUYECKUE 3aAHITHUS 14
-IPaKTUYECKUE 3aHATUS 18
-1abopaTopHbIE 3aHATHUS 16
IIpome:xxyTouHasi arrecTamus 2 ceM. (IK3aMeH) 12
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2.2. TeMaTn4yecKMil IJIAH U COAEPKAHMUE

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEeHTHPOBaHHoe), | O0béM | PopmMupyemble
pa3/iesioB U TeM JIa0opaTopHbIe M NPAKTHYECKHe 3aHATHS, IPUKJIAJHOH MOAY./Ib YacoB | KOMIIeTeHIUH
1 2 3 4
Conep:xaHue y4yeOHOro MaTepuasa
Paznen 1. Teopernueckue 0CHOBbI XUMHU
Tema 1.1. Conep:xxanue yueOHOro MaTepuaJia 2 OK 01
OcHOBHBIE XUMHYECKUE | XUMUYECKHI 37IeMEHT. ATOM. SIpo aroMa, H30TOMbL. DIEKTPOHHAs 000I0UKa.
MIOHSTHS U 3aKOHBI, DHepreTUUecKrue YPOBHH, MOYPOBHU. ATOMHBIE opOUTay, s-, pP-, d- anemenTbl. OcoOeHHOCTH
CTPOEHHUE aTOMOB pacripeiesieHus 3JEKTPOHOB 0 OPOUTAIISIM B aTOMAX 3JIEMEHTOB MEPBBIX YETHIPEX NEPUOJIOB.
XUMUYECKUX OnexTpoHHas KoH(puUrypamnus atoMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI
3JIEMEHTOB
IIpakTH4yeckue 3aHATHS
[Tpaktuyeckas padora Nel. «OcHOBHbBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMHH U PacdeThl 1O
YPaBHEHHSIM XUMUYECKHUX PEaKIUiI».
2
OTtHocuTeIbHBIE aTOMHAs M MOJIEKYJIsipHast Macchl. MounspHas macca. KonnuecTBo BeliecTna.
Maccosas o BeniectBa. 3akoH ABoraapo. MossipHbiii 00beM razoB. OTHOCUTENIbHAS
IUIOTHOCTB T'a30B. PacueTsl o ypaBHEHUSAM XMMHUYECKUX PEAKIUN ¢ UCIOIb30BaHHUEM MaCcCOBOM
JIOJIM BELIEeCTBA, 00beMa (HOpMallbHbIE YCIIOBUS ) Fa30B, KOJIMYECTBA BELIECTBA
Tema 1.2. Copaepxxanue ydyeOHOIro MaTepuasa 2 OK 01
[Tepronnyeckuii 3akon | [IpakTH4Yeckue 3aHATUS OK 02

u [lepuonnueckas
CUCTEMA XUMHUYECKUX
anemenTtoB J[. U.
MeHnpeneeBa, X CBI3b
C COBPEMEHHOM
TEOPHUEN CTPOEHUS

HpaKTI/IquKaSI pa60Ta Ne2, ((I/I3y‘-IeHI/IC NEPpUOANYCCKUX 3aKOHOMCpHOCTCI>'I Hn UX B3aUMOCBA3HU
CO CTPOCHUEM aTOMOB».

[Tepuoanueckas cuctema xumMudeckux nemMeHToB .M. MenneneeBa. CBsi3b IEpHOJNYECKOTO
3akoHa ¥ [leproauueckoil CUCTEMBI XUMUYECKHUX JIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMHU
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aTOMOB

MPOCTHIX U CJIOKHBIX BEIIECTB IO rpymmnam 1 nepuojam Ilepuoanueckoii cucremsl. 3HaueHUE
MEePUOANYECKOr0 3aKOHA M CUCTEMBI XUMHUYecKuX 35eMeHToB [[.J. MenzeneeBa B pa3BUTUU
HAYKH.

YcTaHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XUMUYECKHUX JIEMEHTOB U IIEPUOANYECKUM
U3MEHEHUEM CBOMCTB XMMUYECKUX JIEMEHTOB M UX COCIMHEHUM B COOTBETCTBUH C
nosioxxenueM Ilepuonnueckoit cucreMsl. Pemenre npakTuKo-OpUueHTUPOBAHHBIX
TEOPETUYECKHX 3a/1aHUI Ha XapaKTepU3aLHI0 XUMUUECKUX AJIEMEHTOB «MeTtammudeckue /
HEMETAJUIMYECKHUE CBOMCTBA XUMUYECKUX JIEMEHTOB B COOTBETCTBUHM C UX 3JIEKTPOHHBIM
CTPOEHHUEM H IOJIO)KECHUEM B IIEPUOANYECKON CUCTEME XUMHUYECKUX d1emeHToB [I.1.
MenpeneeBa»

Tema 1.3.

CrtpoeHue BeliecTBa u
MPUPOIa XUMHUECKON
cBsi3u. MHOroOOpasue
BELIECTB

Coaep:xxanue yueOHOro MaTepuaJia

CtpoeHue BemiecTBa. XuMudeckas CBsi3b. BUbl XuMU4eCcKoOn CBs3H (KOBaJICHTHAS
HEMOJISIpHAasl U MOJIApHAasi, HOHHAs, MeTaindeckas ). MexaHu3Mbl 00pa30BaHusl KOBAaJICHTHOMN
XUMHUYECKOH CBsI3M (0OMEHHBIH U JOHOPHO-AKIENTOPHbIN ). BogopoiHas cBs3b. BaeHTHOCTS.
DneKTpooTpUliaTeTbHOCTh. CTerneHb OKuciieHus. OHbI: KaTHOHBI U @aHUOHBI

IIpakTH4yeckne 3aHATHA

[TpakTueckast padota Ne3. «CtpoeHue BeliecTBa U MpUpoia XMMUUECKOH CBSI3N».

JlemoHcTpanust MojieNiel KpUCTAJUIMYECKUX PEHIETOK: HOHHOM (XJIOpH HAaTpUs), aTOMHOM
(rpadut 1 anmas), MOJIEKYJISIPHOU (YTIIEKHUCIIBIN Ta3, HO/T), METALNTHYECKON (HaTpUii, MarHuu,
Menb). Perienne npakTHUecKuX 3aJJaHUi Ha COCTaBIEHUE JIEKTPOHHO-Tpapuueckux GopmMyi
2JIEMEHTOB 1—4 nepuonos

OK 01

Tema 1.4.

Knaccudukanus,
1 HOMEHKJIaTypa
HCOPTaHNUYCCKUX
BEIIECTB

Conep:kaHue y4eGHOr0 MaTepuasia

Knaccudukanus Heoprannueckux emiecTB. HoMeHkaTypa HEOpraHU4eCK1X BEUIECTB
(OKCHIBL, THIPOKCHIBI, KUCIIOTHI, COJIM). BeriecTBa MONEKYISIpPHOTO M HEMOJIEKYJISIPHOTO
CTpoeHHs. ArperaTHble COCTOSIHUS BellecTBa. Kpucramimueckrue u aMmopgHbIe BEIIECTBA.
3aKOH MMOCTOSIHCTBA COCTaBa BellecTBa. TUIBI KPUCTAIIIMYECKUX PEIIETOK (aATOMHas,
MOJIEKYJIsSIpHasi, HOHHAs, MeTaJUIMUecKas). 3aBUCHMOCTh CBOWCTBA BELIECTB OT THIA
KPUCTAJUIMYECKOU pELIETKU

OK 01
OK 02
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IIpakTH4eckne 3aHATHA

ITpakTuueckas padota Ne4. «HoMeHKIaTypa HECOPraHUIECKUX BEIIECTBY.

Pemenue npakTuyeckux 3aJaHuil Mo KjaaccuGpuKauy, HOMEHKIATYpe U XUMUYECKUM
dbopMyniaM HEOPraHUYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB (YrapHBIii ra3, yriIeKUCIbIi ras,
aMMHUaK, raiieHasi U3BeCTh, HeralleHas U3BeCTb, MUThEBAs COJA U IPYTHX): HA3BaHUS BELIECTB
o mexxayHapoHoi (MIOITAK) nnum TpuBHaIbHONM HOMEHKIIATYPE U COCTaBIeHUE (DOPMYJTBI
XUMHYECKHX BEIIECTB, OMpe/IesieHne MPUHAUIEKHOCTH K Kiaccy. [lonck undopmariuu no
HA3BaHUSM, UACHTU(PUKATOPAM, CTPYKTYPHBIM QopMyiaaM. AHAIN3 XUMHUYECKON
uH(pOpPMAIINH, TIOTYyIaeMON U3 Pa3HbIX KCTOYHUKOB (CPEIICTB MACCOBOM MH(POPMAITUH, CETh
WuTepHeT u apyrue)

Tema 1.5.

Tunel XUMHUECKUX
peakuuii

Coaep:xanue yueOHOro MaTepuaJia

Xumunueckas peakuus. Kiiaccupukanus v TUIIBI XMMUUECKUX PEaKLIUKA B HEOPIraHUYECKOM U
OpraHMYECKON XMMHUHU. 3aKOHbI COXPAaHEHHS MacChl BEIIECTBA, COXPAHEHUS U IPEBPAICHUS
SHEPrUM NPU XUMUYECKUX peakusiX. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
(YpaBHEHMSI OKUCIICHUS-BOCCTAHOBJIEHUS, CTETIEHb OKUCIICHUS, OKUCIIUTENb U BOCCTAHOBUTEb,
IIPOLIECCHI OKUCIIEHUS U BOCCTAHOBJICHUS, BAKHENUIIINE OKUCIUTENN U BOCCTAHOBUTEIHN, METO/T
AJIEKTPOHHOI0 OanaHca, IEKTPOIN3 PaCTBOPOB U PACIlIaBOB BELIECTB, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B IPUPOJE, IPOU3BOJCTBEHHBIX MPOLECCAX U
KHU3HEIEATEIIbHOCTH OPraHU3MOB)

JlabopaTropHble 3aHATHUS

JlaGopatopHas padota Nel «TUIBI XUMHUYECKUX PEAKIIHI».

HccnenoBaHue TUIIOB (HO COCTAaBYy U KOJIMYCECTBY UCXOJHBIX U 06p33y}0H_II/IXC}I BCH.[CCTB) u
MMPU3HAKOB XUMHUYCCKUX peaKI.IHfI. CocraBieHue ypaBHCHI/Iﬁ peaKI_II/Iﬁ COCOAUHCHUA,
Pa3I0KXCHUA, 3aMCIICHU, O6M€Ha, B T.4. peaKL{I/Iﬁ TOopCHUA, OKHUCJIICHUA-BOCCTAHOBJICHHA.
CocraBieHue u YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pCaKI_[I/Iﬁ METOJO0M
SJICKTPOHHOI'O Oananca. PacueTHble 3aJla4d Ha HaXO0XKJE€HHE OTHOCUTEIbLHOM MOJ'ICKynSIpHOﬁ
MacCBhbI, OIMPEACTICHUEC MacCOBOM JOJIN XUMHWYCECKHX 3JICMCHTOB B CJIO’KHOM BCIIICCTBE

OK 01
OK 02

Tema 1.6.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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CKOpOCTh XMMUYECKUX
peakuuii. XuMru4eckoe
paBHOBeCHE

CKopocCThb peakiuy, €e 3aBUCUMOCTh OT Pa3JINYHBIX (PaKTOPOB: MPUPOIBI PEarupyrouux
BEIIECTB, KOHIEHTPALIUN PEarupyIONINX BEUIECTB, TEMIIEPATYPHI U IJIOMAAN PEaKIIMOHHON
noBepxHoCTH. TeroBbie 23PPEKTH XUMUIESCKUX PEAKIIHI: 9K30- U YHAOTCPMUICCKUE
peakiuu. OOpaTuMble peakiuu. XUMUIecKkoe paBHOBecue. DaKkTophl, BIUSIOMINE Ha
COCTOSIHME XUMHUYECKOTO PaBHOBECHS! (KOHIICHTPALIMS PEareHTOB WM MPOAYKTOB PEaKIIUH,
nasnenue, remmneparypa). [lpuamun Jle [larense

HpaKaneCRne 3aHATHSA

[Tpaktuyeckas padora Ne5. «BrnusiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh XUMHUYECKON
peaKun».

Perennie npakTHKO-OPUEHTUPOBAHHBIX 33/1aHUI Ha aHaIu3 (AKTOPOB, BIMSIOMIMX Ha
U3MEHEHHE CKOPOCTH XMMHUYECKON peakiy. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
MPUCYTCTBHS KaTaJIM3aTopa Ha pUMEpe pa3oKeHUs IEPOKCUIa BOJOPO/Ia C IOMOIIIBIO
JTUOKCHJIa MapraHia u karanasbl. PelieHue npakTuko-OopueHTHPOBAHHBIX 3a/1aHUN Ha
npuMmenenue npunuumna Jle-lllatenbe 1yist HAXOKICHUS HAPABICHUS CMEIICHHS] PABHOBECHS
XUMHUYECKON pPeaKIy U aHAINU3 (PaKTOPOB, BIUSIOIIUX Ha CMEIICHUE XUMUYECKOTO
paBHOBeECHS

JlabopaTopHbIe 3aHATHS

JlaGopatopHas pabota Ne2«/3yueHne 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakiul OT
KOHIEHTPAIlUU pEearupyroINX BEIIECTB U TEMIIEPATyphI».

JlaGopatopHasi paboTa Ha BEIOOp:

1. JTaboparopHas pabota Ne2.1 «OnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KOHIIEHTPALlMU pearnpyrolMx BelecTsy. MccnenoBannue 3aBUCUMOCTH CKOPOCTH PEAKIIUM OT
KoHIeHTpauuu. OnpeaeneHnue KOHCTaHThl CKOPOCTH peaklnU rpadUyecKuM METOOM.

2. JJabopartopHnas pabota No2.2 «OnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIIHH OT
TeMriepaTypbi». MccmenoBanne 3aBUCUMOCTH CKOPOCTH PEaKIuM OT Temmeparypsl. Pacaer
SHEPTrUU aKTUBALUU PEAKLIUU

OK 02

Tema 1.7.

Coaep:xxanue yueOHOro MaTepuaJia

OK 01
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PacTtBOpBI, TEOpUS
AJIEKTPOIUTAYECKOMN
JIMCCOITMAIINN ¥ MOHHBIN
oO0MeH

PactBopsl. Buabsl pacTBOPOB MO COJIEPKAHUIO PACTBOPEHHOTO BellleCTBa. PacTBOPUMOCTS.
[TonsiTie 0 MUCTIEPCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIC PacTBOPhI. MaccoBast 101
BelecTBa B pactope. [lonstue o Bogopoanom nokasarene (pH) pactsopa.
DnekTponauTrueckas aquccoruanus. CuibHbIE U ca0bIe SJIEKTPOIUTHI, HEIJICKTPOIHTHI.
Peakuuu noaHoro ooMeHna

JlabopaTopHble 3aHATHSA

JlaboparopHuas pabota Ne3 «IIpuroroBieHue pacTBOPOB».

IIpuroroBneHue pacTBOPOB 33 JaHHOM MacCOBOM J10JIEM paCTBOPEHHOTO BELIECTBA, IIPOBEICHHE
peakiuii H'OHHOro 0OMeHa, ONPEIEJIEHUE CPEJIbl PACTBOPOB BELIECTB C IIOMOLIBIO
YHHUBEPCAJIbHOI'O MHJMKATOpa (KUcas, HeWTpajibHas, 1eI04Has1). 3alaHus Ha COCTaBIICHUE
MOHHBIX peakiuii. Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUIl HAa PacTBOPBI,
UCIIOJIb3YEMbIE B OBITOBOM M IPOU3BOJICTBEHHOMN AEATEIbHOCTH YEJIOBEKA

JlaboparopHas pabota Ned «Peakuuu ruipoan3an.

HccnenoBanue cpeabl pacTBOPOB COJIEH, 00pa30BaHHBIX CHIIBHBIMU U C1Aa0BIMU MTPOTOJIUTAMH,
Y WX peaKIMil C pacTBOpaMu IIesIoun 1 kapOoHarta HaTpusi. CocTaBIeHUE peaKIui THIPOJIN3a
coJen

JlaGopatopHas pabota Ne5 «MccnenoBanue TUCIEPCHBIX CUCTEM.

Crtpoenue u GpakTopbl yCTOWYMBOCTU JUCHEpCHBIX cucTeM. CTpoeHne Muleisl. PaccenBanue
CBETa MpHU MPOXOXKAECHUN CBETOBOIO ITyyKa Yepe3 ONTHYECKH HEOJTHOPOAHYIO cpeny (3ddexra
Tunpans). [IpuroroBnenue u U3ydeHre CBONCTB IUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB:
CYCIIEH3MH, IMYJIbCUH, KOJUIOUTHOTO pacTBopa. CpaBHEHNE CBOMCTB HCTUHHBIX M KOJUIOUIHBIX
pPacTBOPOB, BHISIBJICHHE OCHOBHBIX Pa3INUUNA MEXKy HUMU

OK 02
OK 04
OK 07

Pa3nea 2. Heoprannyeckasi Xumust

Tema 2.1.

Duznko-xuMHUYeECKUe
CBOMCTBA
HEOPraHUYECKUX

Conep:kaHue y4eGHOr0 MaTepuasia

Mertamisl. [Tonoxenue meramnos B [leproandeckoit cucreMe XUMUUYECKHX 3JIEMEHTOB.
Oco0EeHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000JI09€K aTOMOB MeTauioB. O0mue husndeckre
cBoiicTBa MeTaioB. CIuiaBbl METAJIOB. DJIEKTPOXUMHUYECKHUH Psijl HANIPSHDKEHUN METaIJIOB.

OK 01
OK 02
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BCIICCTB

XHUMHUYECKUE CBOMCTBA BAKHEUIITNX METAIUIOB (HATPUM, KAJIWHA, KaJIbIIMA, MarHUi, aTFOMAHUN,
IIUHK, XPOM, JKeJIe30, MEJIb) U UX coequHeHur. OOIIHe CriocoObl MOTYyYCHUsT METaJIOB.
[IpumeHneHrne MeTauIoB B OBITY U TEXHUKE

Hewmerannst. [Tonoxxenue nemeramioB B [leproauyeckoit cuctemMe XMMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MYECKHE CBOMCTBA HEMETAJLIOB.
AJoTponust HeMeTauIoB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriepoaa). XuMAYECKHUE
CBOMCTBA U MPUMEHECHHUE BAXKHEHUIIINX HEMETAIIOB (TaJIOTEHOB, Cephl, a30Ta, (ocdopa,
yriiepoJia U KpeMHHsI) U UX COCTMHEHHH (OKCHUJIOB, KUCIOPOCOICPKAIIMUX KUCIIOT,
BOJIOPOJHBIX coeMHeHui). [IpumMeHenne BaKHEHITNX HEMETAIIOB U UX COSAMHEHUN

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEUIECTB (OKCUAOB, THJIPOKCHJIOB,
KHCJIOT, coJiel u 1p.). 'eHeTnueckas cBA3b HEOPraHUYECKUX BEILECTB, IPUHAICKALIUX K
Pa3IUYHbBIM KJ1accaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX
COEZMHEHUH, BBICIIUX OKCHJIOB U THIPOKCHJIOB

HpaKaneCRue 3aHATHSA

HpaKTI/IquKaﬂ pa60Ta Ne6. «PHu3nK0o-XMMHUUECKHE CBOMCTBA HCOPraHNMYCCKUX BCIICCTB».

CocraBieHne ypaBHEHUN XUMUYECKUX PEAKLUIN C y4aCTUEM IIPOCTBIX U CIOKHBIX
HEOPraHWYECKHUX BEIECTB: METAJIJIOB U HEMETAJIIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAaHUM U aM(OTEpHBIX THAPOKCUIIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBONCTBA.

Pacuérbl Mmacchl BemiecTBa Uiu 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE MU
00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAaKIIMU BELIECTB, pacuéThl Macchl (00bEMA, KOJTMYECTBA
BElIECTBa) MPOJAYKTOB PEaKIMH, €CJIU OJJHO U3 BELIECTB UMEET IpuMecu. Penienne npakTuko-
OpPUEHTUPOBAHHBIX 3aJ[aHUI HA CBOMCTBA, COCTaB, OJyuyeHUE U 0€30I1aCHOE UCTIOIb30BaHUE
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPOPECCHOHATHHOMN JAeITeIbHOCTH YeTTOBEKa

JlaGopaTopHble 3aHATHSA

JlaboparopHas paboTa Ne6 «CBoiCTBa METAIIOB U HEMETAILIOBY.

HccnenoBanue (I)I/I3I/I‘-ICCKI/IX 1 XMMHYECKHX CBOMCTB METaJJIOB M HEMETAJIJIOB. PeleHue
SKCHICPUMCHTAJIbHBIX 3aJia4 110 CBOMCTBaAM XMMHUYECKMM CBOMCTBAM METAILIOB M HEMETAJLIOB,

OK 04
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IO pacCro3HaBaHUIO U MMOJYUCHUTIO COGI[I/IHCHI/Iﬁ MCTaJIJIOB U HEMCTAJIJIOB

Tema 2.2.

Nnentuduxarnus
HEOPTaHHYECKUX
BEIIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

HpaKaneCRne 3aHATHSA

[TpakTraeckast paborta No7. «KadecTBeHHbIE XUMUIECKUE PEAKIIUU, XapAKTEPHBIE JIJIS
oOHapyXeHHsI HEOPraHUYECKUX BEUIeCTB (KATUOHOB U aHUOHOB)».

CocraBrieHue ypaBHEHUHN peakinii 00OHapykeHHUs1 KaTuoHOB |-V I rpyrin 1 aHHOHOB, B T.4. B
MOJICKYJISIpHOM U HOHHOM dopMax. Peakinu oOHapy)eHUSI HEOPTaHUYECKUX BEIECTB B
PEATBHBIX 00BEKTAX OKPYKAIOIIEH CPeIIbI

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota Ne7 «neHTndUKaWsI HEOPTaHUICSCKUX BEIICCTBY.

Pemenne skcnepuMeHTABHBIX 337a4 [10 XMMUYECKUM CBOMCTBAM METAJIIOB M HEMETAILJIIOB, 110
pacro3HaBaHUIO U MOJTYYEHHUIO COEAMHEHUH METAJJIOB U HEMETAIIJIOB (B3aUMOJIECTBIE
TUIPOKCHUIA AJTIOMUHUS C paCTBOpPaMH KUCJIOT U 11esouel, ). Mnentuduxanyst HeopraHm4eckux
BenlecTB(kaTHoHOB [-VI rpynn win aHMOHOB) € HCIOJIB30BAHNUEM UX (PU3HKO-XUMHUYECKHUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUH.

JlaGopaTopHas paboTa Ha BBHIOOP:

1. JTabopaTopnas pab6ora Ne 7.1 «AHanuTHuecKue peakuu kaTuoHoB [-VI rpynm».
[TpoBeneHne KaueCTBEHHBIX PEAKIUI, UCIIOJIb3YEMBIX JJIs1 OOHAPYKEHUs KAaTHOHOB | rpymmbl
(xanus, HaTpus, Maruus, ammonus), II rpynmnel Ha npumepe 6apus, Il rpynnel — cBunna, IV
rpynnsl — amoMuHus, V rpynnsl — kenes3a (11 u I1I), VI rpynnst — Hukensa. Onucanue
HaOJII01aeMBbIX SIBIICHUH U COCTaBICHHE XMMUYECKHX PEaKIuil.

2. JJaboparopHas pabota Ne 7.2 «AHanmuTHueckue peakiuu aHnoHoB».[IpoBenenue
Ka4eCTBEHHBIX PEAKIIMiA, HCIIOJIb3YEMbIX JJIsi OOHApyKeHHUs aHMOHOB: kKapOoHara, gocdaTa,
cynbdara, cynbhuaa, HUTpaTa, Xjaopuaa u ap. Onucanue HabIIOJAEMbIX SBICHUN U
COCTABJICHUE XUMHYECKUX PEAKIINI

OK 01
OK 02
OK 04

Tema 2.3.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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[IpousBoacTBo
HEOPTraHUYECKHUX
BCIISCTB. 3HAUCHUE

U TIPUMEHEHUE B OBITY
Y Ha TIPOU3BOCTBE

OO61re npeacTaBiIeHUs O MPOMBIIUIEHHBIX CIIOC00aX MOIYyYeHHs] XUMUYECKUX BEIECTB (Ha
npuMepe NPOU3BOACTBA aMMHUAKa, CEPHOI KUCIOThI).UepHas 1 [[BeTHAsI METAJUTYPrusl.
[IpakTUueckoe MPUMEHEHHUE NEKTPOJIU3a JIJISl OJIYUCHHS IIETOUYHbIX, IEI0YHO3EMEIbHBIX
METAJIJIOB U amfoMUHUS. CTEKJIO ¥ CHIIMKATHAsI IPOMBIIUICHHOCTh. [Ipobiema 0Tx0/10B 1
OOOYHBIX MPOJIYKTOB

HpaKaneCRne 3aHATHSA

[TpakTrueckas pabota Ne8. «Heopranuyeckasi XuMHsI B COBPEMEHHOM MHPE».

Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX 3a11aH1/1ﬁ 0 poJin HeOpFaHI/I‘leCKOfI XUMHHU B Pa3BUTHHU
MEUIIMHBI, CO3/IaHUH HOBBIX MaTepUaJIOB (B CTPOUTEILCTBE U JP. OTPACIAX
IPOMBIIIJICHHOCTH ), HOBBIX HCTOYHUKOB SHEPTUU (IbTEPHATUBHBIC HICTOUHUKHU SHEPTUM) B
pelIeHnH podIeM SKOJIOTMYECKOM, SHEPreTHUECKON U MUILEBOI 0e3011acHOCTH

OK 07

Paznen 3. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMHUM

Tema 3.1.

Kinaccudukanms,
CTpOCHHE

¥ HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

[TpenMeT opraHnyecKo XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYCHUE B ITOJY4YEHUH HOBBIX
BELIECTB U MaTepHUaJIOB. Teopus CTpOEHUs OpraHndeckux coenunenuit A.M. bytneposa, e€
OCHOBHbIE NosiokeHusl. CTpyKTypHbIe GOpMYJIbl OpraHndeckux BeuecTs. ['omonorus,
nu3oMepus. XMMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX: KPATHBIE CBSA3U, G- U T-CBS3U.

[TpencraBnenue o knaccuukany opraHu4eckux BemiecTs. HomeHknarypa opraHmueckux
COEJMHEHUH (cucTeMaTHyecKas) ¥ TpUBUAJIbHbIEC HA3BaHUS BXKHEUIIMX Mpe/ICTaBUTeNeH
KJIACCOB OPraHNYECKHUX BEIIECTB

IIpakTH4eckne 3aHATHA

OK 01
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[IpaxTuueckas padora Ne9. «HomeHknaTypa OpraHM4ecKix BEIIECTBY.

OsnakomiieHHe ¢ 00pa3lilaMi OPraHUYECKUX BEIIECTB U MaTepHajIaMu Ha MX OCHOBE,
MOJIETTMPOBAHHE MOJIEKYJI OPraHNYECKUX BEIECTB, HAOIIOAEHHE U ONUCaHNe
ACMOHCTPAIMOHHBIX OIIBITOB I10 NPCBPAICHUIO OPraHUYCCKHUX BCHICCTB IIPHU HAIPCBAHUU
(mnaBnenue, o0yrimBanue u ropeHue). CocTaBiIeHUE MONHBIX U COKPAIICHHBIX CTPYKTYPHBIX
q)OpMy.]I OpTraHU4YCCKUX BCHICCTB OTACIBbHBIX KJIIACCOB, UCIIOJIb3Ys UX HAa3BAHUA 110
CHCTEeMaTHUYECKON U TPUBHAIBHOM HOMEHKJIAType (3TUIICH, alleTUIIEeH, TIIUIEpHH, (heHom,
dopmManpaeru, yKCycHas KUCIOTa, TIHIKH). PacueTs! mpocteiieit popmynbl opraHudecKoi
MOJIEKYJIbI, UCXO/I U3 3JIEMEHTHOTr0 cocTana (B %)

Pa3znen 4. YrieBoaopoanbl

Tema 4.1.

VYTIIeBOIOPOIBI U UX
MIPUPOIHBIC HCTOYHUKH

Conep:xanue yueOHOIro MaTepHuaJia

[TpenenbHbIE YIIEBOAOPO/IbI (AIKAHBI):COCTAB U CTPOEHUE, FTOMOJIOTMUECKUH psit. MeTan u
ATaH: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA (PEeaKIUy 3aMEICHHS U
TOpPEHUs ), HAXOXACHHUE B IPUPOJIe, TIOTYyYCHHE U TPUMEHEHNE

HenpenenbHbie yrieBoaopoabl (aIKeHbl, alKaJAUEHbI, aJIKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psil. DOTUIIEH U NIPONIUJIEH: COCTaB, CTPOEHUE,
¢du3nyecKkne 1 XUMHUYECKHE CBOMCTBA (peakluy THIpUPOBaHUs, TaJIOr€HUPOBaHMUS,
TUApaTaly, OKUCICHNS U TIOJUMEPU3ALMN) TIOJyUYE€HUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u merundyranues-1,3, XuMudeckoe CTpoeHHe, CBOMCTBA (peaKius
MOJIMMEPU3ALIH ), IPUMEHEHHUE (JIJIs1 CHHTE3a IPUPOJIHOIO U CHHTETUYECKOrO KayuyKa 1
PE3UHBI).

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUN PsiJl. ALIETHIIEH: COCTaB,
XUMHUYECKOE CTpOeHHe, (PU3NYeCKre U XUMHUECKUE CBOMCTBA (peaKkIy IMIpUPOBAHUS,
raJIOrTeHUPOBAHMUS, THIPATAllUY TOPEHHUSI ), TOTyYEHUE U TPUMEHEHHE (MCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O TJIAMEHU JJIS1 CBAPKU U PE3KH METAJIIOB)

ApOMaTI/ILIeCKI/IC YTJICBOAOPOABI (apeHBI). benzon u TOJIYyOJI: COCTaB, CTPOCHUC, (1)I/I3I/IquKI/IC n
XMMHYECKHE CBOMCTBA (peaKLII/II/I raJIOrCHUPOBAHUA U HHTpOBaHI/IH), MOJIY4YCHHUEC U TPUMCHCHUC.
ToKCUYHOCTH ApCHOB (BJ'II/IHHI/IC OcH30J1a Ha OpraHusm LICJ'IOBCI(El). I'eneTnyeckas CBA3b MCKAY

OK 01
OK 02
OK 04
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YrJIIeBOAOpOAaMHU, MPUHAMJICKAIIUMHU K PA3JIMYHBIM KJIaCCaM.

[TpupoaHbIe HCTOYHHUKH YTIIeBOAOPOAOB. [IpupoHelii ra3 u nomytHbie HedTaHbIe ra3sl. HedTh
u e€ nporcxoxaenue. CriocoOs! mepepaboTku He()TH: IePETOHKA, KPEKHHT (TEPMUYECKUH,
KaTaJIMTHYeCcKuil ), muponu3. [IpoaykTel nepepaboTku HeTH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroJib M IPOJYKTHI €ro nepepadoTku

Tema 4.2.

Dduznko-xuMHUYECKUE
CBOICTBa
yIJ€BOJOPOIOB

Conep:xanue yueOHOro MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlaboparopHuas pabota Ne8«CBolCTBa yrIeBOJOPOIOBY.

TpuBHanpHas ¥ MEXIyHapOIHAsI HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOITYYEHHUS
yIJIeBOJOPOAOB. MoaeIMpoBaHUE MOJIEKYJI U XUMHUYECKHUX NTPEBPALICHUI yIIIeBOJOPOAOB (Ha
npuUMepe 3TaHa, STUIICHA, alleTUIICHA U JIP.) U TaJOr€HONPOU3BOAHBIX. KadecTBeHHbIE peakIuu
YIIJIEBOAOPOAOB PA3IMYHBIX KJIacCOB (0OeciBeYMBaHNe OPOMHOM MM HOJHOM BOJIBI, pAaCTBOPA
IeépMaHraHarta Kajius, B3aHMOHCﬁCTBHe aleTUJICHa C aMMHUAYHbIM PaCTBOPOM OKCHA
cepebpa(1)), kauecTBeHHOE OOHAPYKEHHUE YIIIEPOia U BOJOPOAA B OPIraHUYECKUX BEIECTBAX.

HonyquI/Ie OTUJICHA U3 3TaHOJIa B J'Ia60paTOpI/II/I H U3YYCHUC CT'O (1)I/I3I/I‘-ICCKI/IX N XUMHWYCCKHUX
cBoiicTB. CocTaBlieHUE peaKI_II/II\/’I MNPUCOCAUHCHUA U OKHUCIICHUA Ha IPUMEPC 3TUJICHA. Pemenue
PACUCTHBIX 3aaa4 C UCITOJIb30BAHNEM IIJIOTHOCTH I'a30B IO BOAOPOAY U BO3AYXY

OK 02
OK 04

Paspnen 5. Kuciiopoaocoaep:kamme oprannyeckue coeinHeHus

Tema 5.1.

Cruprel. Genon

Conep:xxanue yueOHOro MaTepuaJia

[IpenenbHbIE OTHOATOMHBIE COUPTHI (METAHOJ M 3TAHOJI): CTPOEHHE, (PU3HUECKUE U
XUMHYECKHE CBOMCTBA (PEaKkuu C aKTUBHBIMU METaJlJIaMH, TaJIOr€HOBOI0POJaMH, TOPEHHE),
npuMeHeHre. BonopoaHslie cBs3u Mexay MoJeKysiaMu cnupToB. dusnonornueckoe aencTere
METaHoJa U ATaHOJIa Ha OpraHU3M YeJI0BEKa.

MHoroaToMHEIE CIIUPTHIL (STHHGHTJII/IKOJIB u FJII/ILIepI/IH)I CTPOCHUC, (I)I/I3I/I‘-IGCKI/IC 1 XUMHWYECCKHUC
CBOMCTBaA (B3aHMOHCﬁCTBHC CO IMCJIOYHBIMH MCTAJJIAMU, KAYCCTBCHHAA PCAKIIUA HAa
MHOI'OATOMHBIC Cl'II/IpTBI). DU3N0JI0TrMIECKOe JCHCTBHUE Ha OpraHu3Mm 4C€JIOBCKaA. HpI/IMCHCHI/IC
TIMHOEpHUHA U OTUJICHIJIMKOJIA.

OK 01
OK 07
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®enoi. CTpoeHne MOJICKYJIbI, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBA (peHosia. TOKCHIHOCTh
denona, ero pusmoIOrNUECcKOE ACUCTBHE HA OPTaHu3M uenoBeka. [Ipumenenue denona

Tema 5.2.

AJnbIeruasl.

KapOoHOBBIE KHCITOTHI.

Crnoxuble 3¢upbl

Conep:kanue y4eOHOT0 MaTepuaJia

Anbaeruipl U KeTOHBI ((popmManbaeru, areTaibIeTul, alleTOH): CTPOCHHE, (GU3NIECKUE U
XUMHUYECKHE CBOMCTBA (PEAKIIMH OKUCIICHHUS M BOCCTAHOBIICHHUSI, KAYECTBEHHBIC PEAKIIHH ),
MOJIy4YeHUE U MPUMEHEHHUE.

OmHOOCHOBHBIE MTpeeNIbHBIE KaPOOHOBBIE KUCIOTHI (MypaBbHHASA U YKCYCHAsI KUCIIOTHI):
cTpoeHue, (pU3NIecKre 1 XUMHYSCKHE CBOMCTBA (0OIIME CBOMNCTBA KUCIIOT, PEaKIUs
sTepudUKANN), TIOTydeHUE U TpuMeHeHne. CTeaprHOBast U OJICMHOBASI KHCIIOTHI KaK
MPEACTABUTENH BBICIINX KAPOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
nX MOIOIIee JICHCTBHUE.

CrnoxHble 3(hupbl KaK IPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['naposn3 cinoxHbIX 3¢pupoB. XKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib ;KUPOB

OK 01
OK 02
OK 04

Tema 5.3.

VYrieBoabl

Coaep:xxanue yueOHOro MaTepuaJia

YrneBoabl: cocTaB, Kilaccu(pUKaIUs yriieBoJ0B (MOHO-, - U MOIKMcaxapusl). [ mroko3a —
MPOCTEHIINI MOHOCAXapUA: OCOOEHHOCTH CTPOEHUS MOJIEKYIIbI, (PU3MUECKHE U XUMHUUYECKHE
CBOMCTBA TIIIOKO3bI (B3aumoielicTBre ¢ ruapokcuaom meau (I1), okucinenrne aMmmMuadyHbIM
pactBopoMm okcua cepedpa (I), BoccranoBneHue, OpoKEHUE TIFOKO3bI), HAXOXKICHHUE B
MIpUPO/Ie, MPUMEHEHHE TITIOKO3bI, OMOJIOTHYECKas POJIh B KU3HEIEATEILHOCTH OpraHu3Ma
yenoBeka. @otocunTes. PpyKTO3a KaK U30MEP TITFOKO3BI.

Jucaxapunpl: caxaposa, MasibTO3a. BoccTanasiuBaromye 1 HEBOCCTAHABIUBAIOIINE
nucaxapunbl. ['maponus nucaxapuno. HaxoxieHne B mpupoae U IpUMEHECHHE.

[Tonurcaxapuasl: Kpaxmail, TIIMKOTEH U 11eJUTi0103a. CTpoeHHEe MaKpOMOJIEKYJ Kpaxmaiia,
TJIMKOTEHA M 1EeJUTI0NI03bl. Du3ndeckre CBOMCTBA Kpaxmaia U HEJUTHI03bl. XUMUYECKHE
CBOICTBA KpaxmaJia: THAPOJIU3, KaYECTBEHHAs PEaKIUs C MOJI0M. XMMUYECKUE CBOMCTBA
IEJUTIOJIO3BI: TUAPOIIN3, TToJTy4YeHHe 3PupoB 1emtroao3sl. [loHaTHEe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO03a, alleTaTHBIH IIEITK)

OK 01
OK 02
OK 04
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Tema 5.4.

DOU3NKO-XUMHYECKIE
CBOICTBa
KHUCJIOPOA0OCOAECPKALINX
OpraHUYECKUX
COETUHEHUN

Conep:xaHue yueOHOIro MaTepuasa

IIpakTnyeckue 3aHATHS

[TpakTuueckas padora Nel0. «HomeHkIaTypa KUCIOPOIOCOAEPKAIIMX OPraHUUECKUX
COEIUHEHUITY.

TpuBuanbHas 1 MEXIyHapOAHAs HOMEHKJIATypa, XUMHUECKUE CBOIMCTBA, CIIOCOOBI MOTY4YEHUS
CHHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, ANIBJCTHAOB 1 KeTOHOB. CocTaBieHne
CXeM peakiuii (B TOM YKCIIE TI0 IPEAJIOKEHHBIM IIETTOYKaM MPEBPALICHUH ), XapaKTepU3YIOIIUX
XMMHYECKHE CBOWCTBA KUCIOPOAOCOACPIKAIIMX OPraHUIECKUX COSTNHEHUH

[TpakTiueckas pabora Nell. «Xumuueckue u pu3ndecKkue CBOMCTBA KUCIOPOI0COACPKAIINUX
OPTraHUYECKUX COCITUHECHUSI.

[TpoBenenue, HabIIOIEHNE U OMUCAHUE IEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB,
Ka4eCTBEHHbIC PEAKIIMU OJIHOATOMHBIX CIIUPTOB (OKUCIIEHHE dTaHoa okcuaoM menu(ll)),
MHOT0aTOMHBIX CIIMPTOB (B3auMojeiicTBue riuuepuHa ¢ ruapokcuaoM meau(ll)), anpaernnos
(oKUCIIeHnE aMMHaYHBIM pacTBopoM okcuza cepedpa(l) u ruapoxcunom meau(ll),
B3aMMOJEMCTBHE KpaxMalla C HOJJOM), M3y4YE€HUE CBOMCTB pacTBOpa YKCYCHOM KHMCIIOTBHI.

HpaKTI/I‘{eCKOe MPUMCHCHUC STUJICHTIIUKOJIA, INIMICPUHA, (I)CHOJ'IEL HpI/IMeHeHI/Ie
q)OpMaJ'IB,I[CFI/II[a, ancrajapacruaa, YKCYCHOﬁ KHCIOTHL. Pelenue OKCIICPUMCHTAJIbHBIX 3a/1a4 1O
HN3YUCHUTIO (1)I/ISI/IKO-XI/IMI/III€CKI/IX CBOICTB KHCJIOPOA0COACPKAINNX OPraHNUYCCKUX COG)II/IHGHI/II\/'I

OK 01
OK 02
OK 04

Pa3nes 6. AzoToconep:kanye Oprann4ecKue CoeMHEeHNs

Tema 6.1.
AMUHEL
AMHHOKHUCIIOTEIL.

benxu

Conep:xxanue yueOHOro MaTepuaJia

AMUHBI: METUJIAMHUH — IPOCTEUILINI IPEeICTaBUTENh aMUHOB: COCTaB, XUMHUYECKOE CTPOEHHE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, HAX0XKJIEHHE B TIPUPOJIE.

AMUHOKHUCIOTHI KaK aM(pOTEepHBIE OPraHUYECKUe coequHEeHMsI. DU3NYECKUE U XUMUYECKHE
CBOICTBa aMUHOKHUCIIOT(Ha MpUMepe TIUIMHA). bronorndeckoe 3Ha4eHre aMUHOKHUCIIOT.
ITenTuaer.

benku kak npupoansie noaumepsl. [lepBudnasi, BTopuyuHas U TpETHYHAs CTPYKTypa OENKOB.

OK 01
OK 02
OK 04
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XUMHYECKHE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYPALUs, KAYECTBCHHBIC PEaKIINK Ha OCITKH

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas paboraNel2. «CBOHCTBa a30TOCOIEPKAIUX OPTrAHUIECKUX COCIUHEHHID.

®uznyecKkue 1 XMMUYECKHE CBOMCTBA aMUHOB (PEAKIMK C KUCIOTaMU U TOPEHNUs) U
aMUHOKHCJIOT (Ha npuMepe riuuuHa). Habnroaenue u onvcanue 1€MOHCTPALMOHHBIX OIBITOB!
JeHaTypauus OeIKOB IPU HarpeBaHUM, LIBETHbIE PEaKIIUU OEITKOB

Paspnen 7. BeicOKOMOJIEKY A PHbIE COCIUHEHUS

Tema 7.1.
TlnacTmaccel.

Kayuyku. Bonokna

Coaep:xxanue yueOHOro MaTepuaJia

HpaKaneCRue 3aHATHUSA

[TpakTtuyeckas padora Nel3. «CuHTe3, aHaN3 U KITaCCU(PUKAIHS BHICOKOMOJIEKYIISIPHBIX
COEIMHEHUI»

OCHOBHBIE TTIOHATHS XUMHUHU BBICOKOMOIJICKYJIAPHBIX COCI[I/IHeHI/II‘/'Ii MOHOMCD, ITOJIUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHD ITOJIMMEPU3AlIUN, CPEAHAA MOJICKYJIAAPpHAA Macca. OCHOBHBIE
METO/Ibl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/IfI — NoJIMMEpHU3aluAa U MMOJUKOHACHCA .

O3zHakoMieHHe ¢ 00pa3laMu IPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB:
IJIaCTMACChl (IOJUATHUIIEH, TTOJUIIPONUIIEH, TOJIMBUHUIIXIIOPU, TOJIUCTUPOIT); HATypaJIbHbII U
CUHTETHUYECKHE KaydyKu (OyTaZeHOBBIN, XJIOPOIPEHOBBINA U U30IPEHOBBIN); BOJIOKHA
(HaTypasibHbI€ (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BUCK03),
CHUHTETHYECKHUE (KaIpOH U JaBCaH)

[TpakTiueckas pabota Nel4. «['eHeTnueckas CBA3b MEKIY KIIacCaMH OPraHUYeCKUX
COCTUHEHUIN .

Pemenne nenovex npeBpalieHnii Ha TEHETUYECKYIO CBSI3b MEXKy KJIACCAMM OPTaHUYECKUX
COEIMHEHUH C COCTABIICHUEM HAa3BaHUM OPTraHUYECKUX COEAVMHEHUM IO TPUBHAIIBHON WIH
MEXIYHAPOJAHONW CHCTEMAaTHYECKOW HOMEHKIIaType. Pelrenne pacueTHbIX 3a1a4 110
YPaBHEHUSIM pEakLMil C y4aCTUEM OPraHUYECKUX BELIECTB

OK 01
OK 02
OK 04
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IIpodeccrnonaibHO OPHMEHTUPOBAHHOE COJAEP:KAHUE (COAEePKAHUE TPUKIIATHOTO MOTYJIs1)

Pa3nen 8.Xumusi B ObITY U IPOU3BO/ICTBEHHOI 1eATEJIbHOCTH YeJIOBEKA OK 01
Tema 8.1. Copaepxxanue yueOHOro MaTepuasa OK 02
Opranundeckue BemiecTa| [IpaBuiia 3K0JOTHUECKH [[€T€CO00Pa3HOTO MIOBEACHUS B OBITY U TPYIOBOIA ICITEIBHOCTH B OK 04
B J)KU3HENEATEIBHOCTH | LEJISX COXPAHEHHsI CBOCTO 3/I0POBbs M OKPYXKAKOIICH NPUPOIHON CPe/Ibl, ONACHOCTb OK 07
YeJI0BeKa. BO3JICHCTBUS Ha )KUBBIC OPIaHU3Mbl OPraHUYECKUX BEIECTB OT/ICIBHBIX KJIACCOB
[TpousBoacTBO U (YriieBo1opobl, CIUPTHI, (PEHOIIBI, XJIOPOPTaHMYECKUE IIPOU3BOTHBIC, AlIbJACTUIBI U JIP.),
PUMCHEHHE NIOKa3aTelb MPEJeIbHO TOMYyCTUMOW KOHIIEHTPALUH U €TO HCII0JIb30BaHHE.
OpPraHMYECKUX BEIICCTB 4

buooprannueckue coequnenus. [Ipumenenue u 6uoaorudeckast poib yrieBogoB. OKHUCIeHHE
YIJI€BOJIOB — HCTOYHUK SHEPTHH JKUBBIX OpraHn3MoB. O01acTu MPUMEHEHHUS] aMUHOKHUCIIOT.
[TpeBparenus O0enkoB nuiy B opranusme. buonoruueckue ¢pyHkiuu 6eakoB. buonornyeckue
dbyHKIMY XUpOB. Posib oprannyueckoi XuMuu B pelieHuH mpo0eM MUIEeBOr 0€30MacHOCTH.

B IIPOMBIIIIJIICHHOCTHU

HyxnenHnoBbie KUCTOTHI: cocTaB U cTpoeHue. CtpoeHue HykiaeoTu10B. CocTaB HyKIEHHOBBIX
kucnot (JJHK, PHK). Ponb HyKI€MHOBBIX KHCIIOT B KHU3HEACITEIbHOCTH OPTraHU3MOB

HpaKTuqecm[e 3aHATHSA

[Ipaktuueckas padota Nel5. «[Ipou3BOACTBO M MPUMEHEHHE OPTAHUYECKUX BEIIECTB B
MIPOMBILIUIEHHOCTH.

[TpousBocTBO MeTaHoNa, nepepaboTka HeTH. [TonUITHIIEH KaK KPYTHOTOHHAXHBIN TPOAYKT 2
XUMHUYECKOro npou3BoacTBa. [Ipumenenue stmnena. IIpon3BoACcTBO M IpUMEHEHHUE KaydyKa U
pe3uHbl. CHHTETUYECKHE U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOECHHE, CBOMCTBa. [IpakTnueckoe
UCIOJIb30BaHUE BOJIOKOH. CHHTETHYECKHE TUIEHKU: U30JISALUS IS TPOBOJIOB, MEMOPAHBI JUIs
OTIPECHEHUS BOJIbl, 3aIUTHBIE MJICHKH U1 aBTOMOOMIIEH, IJIACThIPH, XUPYPTUUECKHE MOBSI3KH.
HoBele TeXHOIOTMY 1adbHENIIETO COBEPIIEHCTBOBAHNUS IOJUMEPHBIX MaTEPUATIOB

Tema 8.2. Conep:xxanue yueOHOro MaTepuaJia OK 01
Xumuueckue Ponp xumuu B o0ecrieueHu KOJIOTHIECKOM, JHEPTETUYECKON U MUIIEBOW 0€30MacHOCTH, 2 OK 02
TEXHOJIOTUHU Pa3BUTHU MCOAUIUHEBI, CO3JaHNUN HOBBIX MaTCPHUAJIOB (B 3aBUCHUMOCTH OT BHUJ1a

B II0BCETHEBHOU podeccuoHaNbHOM e TeIbHOCTH ), HOBBIX HCTOUHUKOB SHEPTHH (a1bTEpHATUBHBIE HCTOYHUKU




1 Tpo)eCCUOHATBHOM
JeSTeIbHOCTH YeJIOBEKa

sHeprun). [ToHsATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUUYECKUX PEAKIIHI.
[IpencraBienust 06 0OIIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYeHHs BaKHEHIIINX
BelIeCTB (Ha MpUMepax MPOU3BOJCTBA AMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

UYenoBek B MUPE BELLECTB, MATEPHAJIOB U XUMUYECKUX PEAKLIMI: XUMHUSI U 3I0POBbE YEJIOBEKA!
npaBuiIa 6€30MacHOr0 MCIIOJIb30BAaHMSI JICKAPCTBEHHBIX IIPENapaToB, OBITOBOM XMMHUU B
IIOBCEHEBHOM KU3HU. BbITOBas XMMUYeckas IpaMOTHOCTb

HpaKaneCRne 3aHATHSA

[Tpaktuyeckas pabora Nel6. «[IlpuMeHeHHEe XUMUYECKUX BEIIECTB U TEXHOJIOTHUH C YI€TOM
Oyay1ei npodeccuoHanbHOM 1eATEILHOCTI.

Pemenue kelic-3aga4 no TeMaM: MUIIECBBIC IMPOAYKTBI, OCHOBBI PAlIMOHAJIBHOI'O ITUTAHUA,
BaKHEHIIINE CTPOUTCIIBHBIC U KOHCTPYKIITMOHHBIC MAaTCPUAJIbI, CEIIbCKOX03IMCTBEHHOE
IMPOU3BOJACTBO, KPACKHU, CTCKJIO, KEpaMHKa, MaTCpUaAJIbl IJIA 3JICKTPOHHUKH, HAHOMATCpUAJIbI,
TCKCTUJIBHBIC BOJIOKHA, HICTOYHUKHU SHCPIuU, OPpraHn4CcCKuec 1 MUHCPAJIbHBIC y,[[06peHI/I$I,
JICKAPCTBCHHLIC U KOCMCTHYCCKUC ITPCIIapaThl, ObITOBAs XUMUs, MaTCpUuajibl U3 HCKYCCTBCHHBIX
N CHHTCTHYCCKHNX BOJIOKOH.

3amura:lIpencrapnenue pe3yabTaToOB pelieHus Keilc-3a1a4 B popMe MUHH-T0KIIAIA
(momyckaeTcs UCIOIb30BaHNE TPAPUIECKUX U MPE3ECHTAIMOHHBIX MAaTEPHATIOB)

OK 04
OK 07

Pa3nen 9. UcciienoBanue 1 XuMHYeCKUil aHAJIM3 00beKTOB OHochepbl M TexHOCepbI

Paznen 9.1.1 McciienoBanue u XAMHYECKH I aHAIN3 00bEKTOB GHocdepnl (111 yKPYIHEHHBIX TPy
cnenuagbHocTeit/ npodeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (kpome
cnennajgbHocT 43.02.16))

36

Tema 9.1.1.

OcHOBBI J1abopaTOpHOI
IMPAaKTUKHU B
po¢eCCHOHATBHBIX

Conep:kaHue y4eGHOr0 MaTepuasia

JlabopaTopHble 3aHATHS

JlaGopaTtopHnast pabota Ne9.1.1 «OcHOBBI 1abOpaTOPHOIN PAKTUKH.

JlaboparopHas nocyaa ¥ XuMHueckue peakTuBbl. OCHOBHBIE JIAOOpaTOPHBIE ONEpPaAIUH.

OK 01

! O6pazoBarenbHas opranusaius BEIOMPAET OJMH MOYJb (pasaen 9.1 umu 9.2) u3 npeayioxkennsix B cootsercTBrn ¢ ®I'OC peanusyemoii npodeccun/cnenuansnoctu CIIO.
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nabopaTopHsix

JlabopaTopHoe obopynoBanue. TexHrka 6€301MaCHOCTH | MpaBuiia paboThI (ITOBECHNS) B
naboparopuu

IIpakTnyeckue 3aHATHS

[TpakTrueckas padota Nel7.1l.1«DkcrnepuMeHTaIbHAs XUMUS: paCUEThl, aHATN3 JAHHBIX U
NPECTAaBICHUE PE3YIbTATOBY.

BbinosHeHNE TUIIOBBIX PacyeTOB 0 TEMATHUKE SKCIIEPUMEHTA (BBIXO/I IIPOYKTa PEAKIIUH,
Macca HaBeckH, 00beM pactBopuresi). OOpaboTKa JaHHBIX, aHAIU3 U OIICHKA MX
JIOCTOBEPHOCTH (BBIYUCIICHUE CPETHETO 3HAUCHHUS IKCIICPUMEHTAIIbHBIX JIaHHBIX,
norpemHoctn).[IpeacrasieHue pe3yabTaToB IKCIIEPUMEHTA B pa3inuHol Gopme (Tabnua,
rpaduK, OTYET, TOKJIAMI, IPE3CHTAIIHSA)

Tema 9.1.2.

XUMHAYECKUH aHaIn3
po0 BOJIBI

Coaep:xanue yueOHOro MaTepuaJia

KJ'IaCCI/I(bI/IKaI_II/IH Hp06 BOJBbI ITO BUAY U HA3HAYCHUIO, UCXOA U3 €€ XUMHNYCCKOTI'O COCTaBa.

OpFaHOHCHTH‘ICCKI/Ie CBOICTBa (3anax, Ipo3pavHOCThb, IBETHOCTD, MYTHOCTL) BOJBI.
KucnotHoCTh 1 MICJIOYHOCTb BOAHEI. pH CpCabl 1 MCTOAbI €€ OIMPCACIICHU . KecTtkocTh BOABI U
MCTO/bI €€ OIIPCACIICHU . CyHIHOCTI) MECTO/Ja TUTPOBAHMA.

BI/II[BI KECTKOCTHU BOIbI (BpeMeHHafl u HOCTO?[HHaH). KecTkocTh BOJBI KaK IMMpUYXHA BbIITAACHUSA
0CaaKOB NN O6p8.30BaHI/I$I COHCOTHOX(GHHﬁ, UMCIOIINX MCCTO B 6BITy " Ha ITPpOU3BOACTBC.

Cocras coseil, BBI3BIBAIOLINX KECTKOCTh BOBI. XUMHUYECKUE IIPOLECCHI, YCTPAHAIOIINE
JKECTKOCTb BOZBI. Y PaBHEHUS XUMHUECKUX PEaKIUi, WITHOCTPUPYIOIUX ITPOLIECCHI,
NPOMCXOAIINE IPU YCTPAHEHUH JKECTKOCTHU. Y CTpaHEeHHE BPEMEHHOH JKeCTKOCTH ObITOBBIMU U
XUMHYECKUMHU criocobamu. CriocoObl YCTpaHEHUsI OCTOSSTHHOW HKECTKOCTH

IIpakTHyeckue 3aHATHA

[TpakTudeckas padorta Nel7.1.2 «KoHIeHTpamus pacTBOPOBY.

CniocoObl BbIpaykeHUsI KOHIIEHTPALMU PaCTBOPOB: MaccoBas J0JIsl paCTBOPEHHOI'O BEIIECTBA,
MOJISIpHasi U MOJIsUTbHAsL KOHIIEHTpauu. Tutp pactBopa. Pemenue npakTuko-
OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA pacyeT KOHUEHTPaLUi 3arpsA3HIOLINX BEIIECTB

OK 01
OK 02
OK 07
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U UX CpPaBHEHHE C MPEeJeIbHO HonycTUMbIMU KoHIIeHTpauusamu (ITJ1K)

JlaGopaTopHble 3aHATHSA

Jlaboparopuas pabota Ne9.1.2 «MccnenoBanne XMMHYECKOTO COCTaBa MPOO BOIBIY.
JlaGopaTopHas paboTa Ha BEIOOD:

1. JTabopaTtopHnas padota Ne9.1.2.1 «OuncTka BoAbI OT 3arpsi3HeHUi». Ficronp30BaHne METOI0B
bunbTpoBaHUS U aCOPOLIMHU I OTIEICHUS 3arpsi3HEHUH B UcciieayeMoit npobe Boabl. Beibop
METO/Ia OYMCTKHU B 3aBUCUMOCTH OT BHa 3arpsi3HeHus. CpaBHeHHE AP (HEKTUBHOCTH Pa3IUUYHbBIX
METOJIOB OYMCTKH BOJIbI B Pa3HBIX yCIOBHSIX (B JIaOOpaTOPUH, B IOMAIIIHUX U MOJIEBBIX
YCIIOBUSX).

2. JTabopatopHas padora Ne9.1.2.2 «Onpenenenue pH Boab! u ee kucnotHocTH». OnpeseneHue
pH cpenbl ¢ noMONIBI0 YHUBEPCATBHOTO HHAMKATOpA. MIC0JIb30BaHME TUTPOBAHMS JJISI
oTpenesieHus: KUCIOTHOCTU. Omnpenenenue o0mei KUCIOTHOCTH BOABI, pacyeT CBOOOTHON
KkuciaoTHOCTH. Onpenenenue ooueil u cBoOo HOM 1menouHocTU. CocTaBleHnEe ypaBHEHUN
PEaKIHii, MPOTEKAIOIINX IPHU ONPEIEICHUH KHCIOTHOCTH/ MEIOYHOCTH MPOO BOIBI.
YcTaHoBIIEHHE CITOCOOOB MCIIOIE30BAHMSI UCCIIEAOBAHHBIX MTPOO BOBI B XKU3HEIEATEIILHOCTH
4eJI0BEKa, Ha OCHOBE MOJIyYEHHBIX JaHHBIX O COCTABeE.

3. JJaboparopHas pabota Ne9.1.2.3 «Omnpenenenue >keCTKOCTH BOABI H CIIOCOOBI e
YCTPAHEHUS.

CnocoObl ycTpaHEeHHS BCEX BHJIOB )KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIEN KECTKOCTH.
Pemenune skcniepuMeHTaIbHOM 33/1a4X HA BBISIBIICHHE BPEMEHHOM M OCTOSTHHOM KECTKOCTH
Bobl. OleHKa BEPOATHOCTH YCTPAHEHHUSI BCEX BUIOB )KECTKOCTU B IOMAIIHUX YCIOBHSIX

Tema 9.1.3.

XUMUYECKUN KOHTPOJIb
Ka4yeCcTBa MPOIYKTOB
MUTAHUSA

Conep:kaHue y4eGHOr0 MaTepuasia

KadecTBeHHBIN XUMUYECKHI COCTaB MPOAYKTOB NMUTaHus. BemecTra, Gpanscudunmpyromnimue
MPOAYKTHI MUTAHMS, U BELIECTBA, 3arpsA3HAIONINE TPOAYKTHI MUTaHus. OnpeneneHue
3arpA3HSIONIMX XMMAYECKUX BEIIECTB B MPOAYKTAX MUTAHUS, ONIPEICIICHUE BEIIECTB, HE
3asBJICHHBIX B COCTaBE MPOAYKTOB ITUTAHUS.

[MpakTnyeckue 3aHATHS

OK 01
OK 02
OK 07
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[Tpaxtrueckas padota Nel7.1.3«Opranndeckre 1 HEOPraHWYECKHUE BEIIECTBA, BXOAIINE B
COCTaB MPOIYKTOB MUTAHUS.

Omnpenenenue coctaBa OJII0]1 Ha COJIEPKAHUE MAKPO U MUKPOAJIEMEHTOB. M3yuenue
IPEUIOKEHHBIX MperoiaBaTesieM OJIto] Ha MPeIMET XHMUYECKOTO COCTaBa, ONPEICIICHUE
JI0Jiel OT CYTOYHOI HOPMBI MaKpO U MHUKPO3IJIEMEHTOB B YKa3aHHOM OJIt0j1e.

Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4 I10 Ky.HI/IHapHOf/'I TCMATUKC Pa3JINIHBIX TUIIOB

JlaGopaTopHble 3aHATHSA

JlabGopaTtopHnast pabota Ne9.1.3 «MccnenoBanue XMMHUYECKOTO COCTaBa MPOIYKTOB MUTAHUS.
JlaGopaTopHas paboTa Ha BEIOOP:

1. JTabopatopHas padora Ne9.1.3.1 «OOHapyx’eHHEe HUTPATOB B MPOYKTaX MUTAHUSI.
HccnenoBanue MaTepranoB MOIYKOIHMUYECTBEHHBIM METOJIOM OIMPEICIICHHUSI HUTPATOB C
UCIONIb30BaHueEM JAudeHnIaMuHa (KOPHETUTOAbI OBOIIEH, JINCThS U KOUePBIXKKA KaIlyCThI,
w1061 (PPYKTOB). AHATIN3 YPOBHS 3arpsA3HEHHS] HUTPaTaMU [0 MHTEHCUBHOCTH OKPAIlIMBAHUS
MIPOJIYKTOB PEAKIIUH.

2. JJabopatopHnas pabota Ne9.1.3.2 «MccnenoBanre npoAyKTOB MUTaHUS HA HAIUYWE
yri1eBofoBy. MccnemoBane MOJIOYHBIX TPOAYKTOB HA HaJM4Uue Kpaxmaia. MccnenoBanme
MPOJYKTOB HA HATUYHE TIIFOKO3BI

Tema 9.1.4.

XUMHUYECKUN aHAIIN3
po0 MOYBHI

Conep:xxanue yueOHOro MaTepuaJia

Knaccmbnxaum[ IMOYB 11O BUAY U HA3HAYCHHIO, UCXOOA U3 XUMUYCCKOT'O COCTaBa.
Nnentuduxanus npoObl MOYBHI IO €€ XMMUUECKOMY COCTaBY, OIMCAaHUE BO3MOYKHOCTEN ee
npuMeHeHus. TpeboBaHMs K KaueCTBY MOYBBI Pa3IM4YHOr0 HazHaueHus. OnucaHue
0COOEHHOCTEH MCTIONb30BAHMS TI0YB B 3aBUCUMOCTHU OT TUIIOB, CITIOCOOBI yITyUIIIEHHs KauecTBa
IIOYB B 3aBUCUMOCTH OT Ha3HAYEHHUS.

O0acTH UCIOJIB30BAHUS OpTraHU4YCCKUX y,[[O6pCHPII>i B 3aBUCUMOCTH OT KQYCCTBCHHOI'O
cocraBa. OnucaHnne OpTraHU4YCCKUX y,[IO6pCHHI>i " UX NPUMCHCHHEC B 3aBUCUMOCTHU OT COCTaBa
IMOYBBI U €€ Pa3HOBUJHOCTH

OK 01
OK 02
OK 07
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IIpakTH4eckne 3aHATHA

[Tpaktuyeckas padora Nel7.1.4. «CocTaB, Ha3HAUYEHUE U TPUMEHEHUE MUHEPATbHBIX
YIOOpEHHIN.

Ob6unactu Ha3HaueHUs (MPUMEHEHUs1) MOYBBL, UCXO/sI U3 KAUYECTBEHHOTO M KOJIMYECTBEHHOTO
coctaBa. AHaJIM3 HOPMATUBHOM JOKyMEHTalUU. Pollb HEOpraHMYeCcKuX BEIIeCTB B KaUECTBE
MUHEPATBHBIX YI0OpeHU, yayduTeneii mouBbl. CocTaB MUHEPAJIbHBIX YIOOPEHUI U UX
MIPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ pa3HOBUIHOCTU. B3anuMocCBs3b cocTaBa
yI0OpeHUH U UX BIIMSHMS Ha BET€TaTUBHBIE CBOMCTBA U IUIOAOHOIICHUE PACTEHUM

JlaGopaTopHble 3aHATHSA

JlaboparopHuas padota Ne9.1.4 «MccnenoBanne XMMHYECKOTO COCTaBa MPOO MOYBBI».
JlaGopaTopHas paboTa Ha BEIOOP:

1. JTabopatopHas padora Ne9.1.4.1 «OOHapyx’eHHe HEOpraHMYEeCKUX pUMeceit B
npobaxy».IIpurorosienne npoObl TOYBKI ISl UCCIEI0BAHUS KUCIOTHOCTH/IEIOYHOCTH,
HEOpraHMYecKux 3arpszHeHnil. OOHapyKeHHe XJIOPH/I- U CYIb(PaT-HOHOB B MPOOE MOYBHI.
CocraBneHue ypaBHeHUH peakiuii ooHapyxeHus. CpaBHEHHE MOTYYEHHBIX ITOKa3aTeneil ¢
HOPMAaTUBHBIMH (CIIPAaBOYHBIMU ) 3HAUEHUSIMHU.

2. JIaboparopHas padota Ne9.1.4.2 «Onpenenenue pH BoaHOHN BBITSKKH I10YBBI, €€

KHUCJIOTHOCTU U IIICJ'IO‘IHOCTI/I>>.HCCJ’ICILOB3HI/IG BOJHBIX BBITSXKCK O6paBIIOB T'OTOBBIX ITOYBCHHBIX

cMecel (1 pa3HbIX THIOB pacteHuii). Onpenenenue pH mouBbI ¢ UCTIOJIB30BAaHUEM
uHAUKATOpoB. OLlEHKa TUIIOB IOYB B MPEACTAaBIEHHBIX 00pa3iax (CUJIbHOKUCIAsA, KUCasl,
ciabokucias, HeTpaibHasi, IeI0YHas)

Tema 9.1.5.

UccnenoBanue 00HLEKTOB
ouochepsl

Conep:kaHue y4eGHOr0 MaTepuasia

YueOHo-Huccae0BaTeIbCKUN MTPOEKT B 00JIaCTH UCCIIeI0OBaHUs 00BEKTOB Onocdeps. O0630p
TeM y4eOHO-MCCIIeIOBATEILCKUX MPOSKTOB. AJITOPUTM BBITOJTHEHUS TTpoekTa. OnpeneneHne
poOJIeMbl HCClIeIoOBaHUs. MeToIbl TONCKa, aHAIN3a 1 00paboTKu MH(GOPMAITH O POESKTE B
Pa3IMYHBIX UCTOYHHKAX

[MpakTnyeckue 3aHATHS

OK 01
OK 02
OK 04
OK 07
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[Tpaktrueckas padora Nel7.1.5. «MccnenoBanue o0beKTOB OMOCHEPHI ¢ yIeTOM
po(hecCHOHATLHOM HAITPABICHHOCTH

O6ocHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BrisiBieHne po0ieMbl nccienoBanus. Beioop
00BEKTOB M METOJIOB uccienoBanus. [locranoBka 1enei U 3aia4 uccienoBanus. OnpeneneHue
npoyKTa uccieaoBanus. OnpeneacHue 3TarnoB U COCTABICHUE TIaHa UCCIICIOBAHMUS.

3ammTa npoekra: [IpencraBieHue pe3yabTaTOB BBITOIHEHUS y4eOHO-MCCIEN0BATEIbCKUX
MIPOEKTOB (BBICTYIUICHHUE C MPE3CHTAIUEH )

JlaGopaTopHble 3aHATHSA

JlaboparopHuas padota Ne9.1.5 «MccnenoBanue npeioKeHHOro 00beKTa Ha KUCIIOTHOCTD,

IEJIOYHOCTh, XUMUUECKUN COCTaB (3arpsA3HUTENN, MaKpO- U MUKPO3JIEMEHTBI)». 4
O0paboTka pe3ynbTaToB rccieaoBanus. ONeHKa Ka4ecTBa UCCIIeyeMOro 00beKTa, HCXOIS U3
pe3yIbTaTOB XMMHUYECKOI'O aHAIN3a
Pasnen 9.2.° UcciienoBanue H XAMUYECKH I aHAIN3 00bEKTOB TeXHOCHEPbI (11 YKPYIMHEHHbIX IPYIIIL
cnenuajgbHocTeit/ npodgeccuii: 18.00.00, 22.00.00 (cneunanbuoctu 22.02.01, 22.02.02, 22.02.07), 29.00.00 (xpome 36
cnenuajbHocT 29.02.09))
Tema 9.2.1. Copepxanue yueOHOro MaTepuasa OK 01
OcHoBbl 1abopaTopHOii | JIaGopaTopHbIe 3aHATHS
MPAKTUKH —
JlaGopatopHas pabota Ne9.2.1 «OcHOBBI 1a00paTOPHOI MPAKTUKK. 2
B IPO¢eCCHOHATIBHBIX
nabopaTopusix JlaGopatopHas nocyJa 1 XMMU4YecKre peakTuBbl. OCHOBHBIE JTAOOPATOPHBIE ONEPALUH.
JlaboparopHoe obopynoBanue. TexHrnka 6€30MacHOCTH U MpaBuia paboThl (TOBEIECHNUs) B
naboparopuu
IIpakTH4eckHe 3aHATHA
6

[Tpaktuyeckas padora Nel7.2.1. «DkcrniepuMeHTaIbHAS XUMUS: pacueThl, aHAINU3 JAaHHBIX U
IPE/ICTaBICHNE PE3YTbTAaTOBY.

2 O6pasoBarebHas OPraHu3alus BEIOMPAET OJMH MOYJIb (pasaen 9.1 umu 9.2) u3 npeaioxkennbix B cootsercTBrn ¢ ®TOC peanusyemoit nmpodeccun/cnenuansroctu CTIO.
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BrimonHeHne TUITOBBIX pacyeToOB IO TEMAaTHKE AKCIIEPUMEHTA (BBIXOJ MPOAYKTa PEaKIIHH,
Macca HaBeckH, 00beM pacTBopurensi). O0padoTKa 1aHHBIX, aHAJIU3 U OLIEHKA UX
JIOCTOBEPHOCTH (BBIUUCIICHUE CPEHETO 3HAUYCHHUS SKCIIEPUMEHTAIbHBIX JTAHHBIX,
norperHocTn). [IpencraBnenue B pa3nu4Hoil popme pe3yapTaToB dKCIIepUMenTa (Tabaumna,
rpaduk, OT4eT, 0K, TPE3CHTALIHS)

Tema 9.2.2.

XUMHUYECKAH aHAJIN3
TEXHUYECKUU BOJBI

Conep:xanue yueOHOro MaTepuaJia

Haznauyenue texHuueckoi Bojibl. TpeOoBaHUS K TEXHUYECKOW BOE [0 TPYIIIaM MOTPeOIeHuUs.

KauecTBO TeXHUUYECKON BOABI pa3HbIX BUI0B. XUMUYECKUIN aHAIN3 U TPOU3BOICTBEHHbIN
KOHTPOJIb COCTaBa TEXHUYECKOU BOJIbl. CyIIHOCTh METO/a TUTPOBAHUS.

AHann3 TeXHUYECKOW BOBI Ha KECTKOCTh U ApYTHe Mmokazareian. KHCIOTHOCTh U MIEI0YHOCTh
BobI. OnipeziesieHne 001Ie u cBOOOHON MIETOYHOCTH (KMCIOTHOCTH ) METOJOM TUTPOBAHUS.
pH cpenpl u meTonb! ee onpeneneHus. JKeCTKOCTh BOABI U METO/IbI €€ ONpeIeICHUS

IIpakTH4yeckue 3aHATHS

[Ipaktuyeckas padora Nel7.2.2. «KoHIeHTpanus pacTBOPOBY.

CriocoOb! BeIpaKEHUs KOHIIEHTPALUU PaCTBOPOB: MAacCOBas J10J1sl pACTBOPEHHOTO BEIIECTBA,
MOJIIpHasi U MOJIsITbHAsL KOHIIEHTpauu. Tutp pactBopa. Pemienue npakTuko-
OpPUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUN HA pacyeT KOHLEHTPALUi 3arpsA3HSIOLINX BEIIECTB
U MX CpaBHEHHUE C MpeJIesIbHO JomycTUMbIMU KoHUeHTpanusmu (IT1/1K)

JlabopaTropHble 3aHATHUS

JlaGopaTtopHnast pabota Ne9.2.2 «MccnenoBanne XMMUYECKOTO COCTaBa MPOO TEXHUUECKOM
BOJIBD».

JlaGopaTopHas paboTa Ha BBEIOOP:

1.JJaboparopnast pabota Ne9.2.2.1 «Onpenenenne XJI0pUI0B METOIOM TUTPOBAHUS B
TEXHUYECKOH Boje».OmpeieieHre XJI0pUI-HOHOB METOJIOM apTeHTOMETPUH ¢ (PUKCHPOBAHUEM
KOHI[a TUTPOBAHMUS 110 METOAY Mopa (ocaiuTenbHOE TUTPOBAHHE).

2. JJaboparopHast pabota Ne9.2.2.2 «OrmpenieneHue >KeCTKOCTH TEXHUYECKOH BOIbI METOI0M

OK 01
OK 02
OK 07
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TUTPOBaHUSAM. KOMIUIEKCOHOMETPUYECKOE ONpeIeTICHIE KECTKOCTH (CYMMBI HOHOB KaJIbIIHSI U
MarHus) B cpelie aMMOHUIWHO-aMMuavyHoTo OydepHoro pactBopa (pH 9—10) mo o6pazoBanuto ¢
TpuJIOHOM b MasioiMcconMupoBaHHBIX KOMITJICKCHBIX COCIMHEHUI

Tema 9.2.3.

XUMHUYECKAN aHAJIN3
BO3/1yXa

Conep:kanue y4eOHOT0 MaTepuaJia

XUMHYECKUH cOCTaB aTMOC(EPHOro BO3ayxa, BO3ayxa paboueit 30Hb1. BpenHblie BemecTBa u
MIPUMECH B BO3JIyX€ JKUJIBIX ITOMEIICHUH, B BO3yXe paboueit 30H61. HopMaTHUBHBIE TOKYMEHTHI.
ITocnencTBust BO3AEHCTBUS BHICOKOM KOHLIEHTPALIMU YIJIEKUCIIOr0 ra3a Ha OpraHu3M 4eJIOBEKa.
Meponpusatus 0 CHUKEHUIO YPOBHS 3arpsA3HEHHOCTH BO3/lyXa UCCIEAYEeMON KOMHAThI

HpaKaneCRue 3aHATHSA

[IpakTuueckas padora Nel7.2.3. «'urneHnueckas oreHKa KauecTBa BO3AyXa: pacyer
KOHLIEHTPALUH JTHOKCH/IA YTIIEPOJIa U BPEAHBIX IPHUMECEn.

I'uruenndeckas orneHKa CTEIICHU 3arpsA3HCHHUA BO3yXa INOMCHICHUS HAa OCHOBC COITOCTABJICHHUA
KOHICHTpAUK JUOKCH A YyIJIEpoaad € COOTBECTCTBYIOIIUM I'MI'MCHUYCCKUM HOPMATHBOM.

Pelenue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA pacyeT KOJIUYECTBA
BEIIECTBA, KOHIEHTPALMi BPEIHbIX IpUMecel B aTMOC(EepHOM BO3/lyXe U BO3AYX€E MOMEILEHUN

JlabopaTopHbIe 3aHATHS

JlaGopatopHas padota Ne9.2.3 «Onpenenenue cofepKaHus yrieKUcIoro raza B Bo3lyxe
MOMEILEHUS IKCIIPECC-METOJOM.

UccnenoBanue npod Bo3ayxa padboueil 30Hb1. OnipeeneHne coaepKaHus yrieKUcaoro ra3a B
BO3/lyXe NOMEIIEHHUS IKCIIPECC-METOA0M

OK 01
OK 02
OK 07

Tema 9.2.4.

Conep:xanue yueOHOro MaTepuaJia

OK 01
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XHAMHYECKUI aHAIIN3
mpo0 MaTepuaioB
CTPOUTEIBHO-
pecTaBpalMOHHOU
NEeSATEIbHOCTH U IU3aiiHa

Knaccudukanus MmatepuanoB, UCHIOIb3YEMBIX B CTPOUTEILHO-PECTABPALIMOHHOMN AEATEIbHOCTH
10 COCTaBY, UX HaA3HAYEHUE U IPUMEHEHUE. XUMUYECKUN aHAIIN3 MaTepPUATIOB CTPOUTEIBHO-
peCTaBpallMOHHOM AEATEIIbHOCTH U AU3aiiHa. XUMUYECKUI COCTaB IUTMEHTOB, KPACUTEIIEH,
BSDKYIIIUX cMecel, 0COOCHHOCTH WX CBOWCTB U MPUMEHEHUS B IPOPECCHOHATBHON
JIeATEIbHOCTHU. BelecTBa, NCIob3yeMbIE B KAUECTBE MUTMEHTOB U CBA3YIOLIUX MAaTEPUAIIOB.
Hcropuueckas cnpaBka. COBpeMEHHbIE MaTEPHUAIIbI

HpaKaneCRne 3aHATUSA

[Tpaktuyeckas padora Nel7.2.4. «KauecTBeHHBIN M KOJMUYECTBEHHBINH COCTaB MPOO MaTEpUAIOB
CTPOUTENIbHO-PECTABPALIMOHHOM NEATEIbHOCTH U IU3alHa.

Knaccugukaius kpacok 1o yKpbIBUCTOCTH, IPO3PAYHOCTH B 3aBUCUMOCTH OT UCIIOJIb3YEMBIX
IIMIMEHTOB U CBA3YIOIIMX BewlecTs. OnpeeneHne cocTaBa Kpacok Ha COlepKaHUe MUKPO U
MaKpO3JIEMEHTOB. PelleHne NpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUH 110 XUMUYECKOMY aHAJIU3y
po0 MaTepualioB CTPOUTEIBHO-PECTABPALIMOHHOMN AESITEIbHOCTH U AU3aiiHa

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota Ne9.2.4 «MccnenoBanne MaTepuanoB CTPOUTENBHO-PECTaBPAIIHOHHOM
NeATEeIFHOCTH U JU3aiHaY.

JlaGopatopHasi paboTa Ha BEIOOD:

1. JIabopatopHas padora Ne9.2.4.1 «M3roToBieHue Kpacok (1o 100p MUrMEHTOB U
CBA3BIBAIOIIINX BeHIGCTB)».I/ICCJ'Ie)IOBaHI/Ie MPUPOAHBIX MUHEPAJIOB, ITOJTYUCHUC ITMTMCHTOB
MyTeM XUMHUYECKUX PEaKINi, ONpeeTIeHHe CBA3YIOMUX MaTepuaioB. CpaBHeHHE
YKPBIBUCTOCTH U TPO3PAYHOCTH MOTYYEHHBIX KPACOK IIyTEM HAHECEHUS WX Ha JUCT Oymaru.

2. JTaboparopHas pabota Ne9.2.4.2 «MccnenoBaHnne CBOWCTB BSDKYIIMX BELIECTB Ha MPUMEpe
runca». OnpeneneHne CKOpOCTH CXBaTbIBAHUS IPUPOAHOIO U CTPOUTEIBHOTO runca. PakTopsl,
YCKOpSIOIIUE U 3aMEJISIONINE CXBAThIBaHUE IPUPOAHOrO rurca. [ 'umncoBoe TecTo,
TeMIeparypa ero 3acteiBanusi. CpaBHEHHE CKOPOCTH CXBaThIBAHUSI IPUPOAHOTO U
CTPOUTENILHOTO THUIICA, ONpeieleHne (PaKTOPOB, BIUSIOUIMX HA CKOPOCTh CXBAaThIBAHUS
CTPOUTENILHOTO TUIICA, OIIPEIETICHUE TEMIIEPATYPHI 3aCTHIBAHUS TMIICOBOTO TECTA

OK 02
OK 07
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Tema 9.2.5.

HccnenoBanmne 00beKTOB
TeXHOChEpHI

Conep:xaHue yueOHOIro MaTepuasa

Y4eOHO-HCCIeT0BATENBCKUI MPOCKT B 00JIACTH UCCIEA0BaHUS 00BEKTOB TeXHOChEphl. O030p
TEeM y4eOHO-MCCIIE0BATEIBCKUX MPOCKTOB. AJTOPUTM BHITIOTHEHHSI MpoekTa. OnpenencHue
po0JIeMbI HcceToBaHusl. MeToIbl IOUCKa, aHAIu3a 1 00padoTK HH(OPMAIIUU O MPOCKTE B
pa3InYHBIX UCTOYHUKAX

HpaKaneCRne 3aHATHSA

[TpakTuaeckast padbota Nel7.2.5. «VMccnenoBanue 00beKTOB TEXHOC(HEPHI C yIEeTOM
npoeCCUOHATILHON HAITPABICHHOCTH

O6ocHOBaHME aKTYaIbHOCTH BHIOpaHHOM TeMbl. BrisiBiieHre IpobieMsl nccienoBanus. Beidbop
00BEKTOB M METO0B uccienoanus. [loctanoBka 1eneit u 3anaq uccienoBanus. OnpeneneHue
IpOAYKTa uccienoBanus. OnpeaeneHue 3TaroB U COCTABIICHUE TJIaHA UCCIIEOBAHMUS.

3ammra npoekra: [IpencraBieHue pe3yabTaTOB BBIITIOJHEHUS yUEOHO-UCCIEN0BATEIbCKUX
MIPOEKTOB (BBICTYILJICHUE C MTPE3CHTAIIHEH )

JlabopaTropHble 3aHATHUS

JlaGopaTtopHnast pabota Ne9.2.5 «MccnenoBanue mpeasioxkeHHOT0 00hEKTa Ha KUCIOTHOCTb,
HIETIOYHOCTh, XUMHUECKUN COCTaB (3arpsA3HUTENN, MAKPO- H MUKPOIJIEMEHTHI)».

O0paboTka pe3ynbTaToB HccneaoBanusa. OIeHKa KauecTBa UCCIEeyeMOro 00beKTa UCXOI U3
pe3yIbTaTOB XMMHUYECKOTO aHAIHN3a

OK 01
OK 02
OK 04
OK 07

IIpomexyTouynas arrecranms: 1ceM.-KOHTPoOJIbHAsI padoTa

2ceM.-IK3aMeH

12

Bcero

144

36



3. YCJIOBUS PEAJIM3AIINN PABOYEH ITPOT'PAMMBI
3.1. TpeOoBaHMs1 K MUHUMAJILHOMY MAaTE€pPHAJbHO-TEXHUYECKOMY 00ecnedeHHnI0

Jlnis peanu3anuy MporpamMMbl JUCLMITIIMHBI JOJDKHBI ObITh IIPEYCMOTPEHBI CIEIYIOIUE
CHelManbHble TOMEIICHUS: Y4eOHBbIH KaOWMHET XHMMUU W/WIM y4eOHOM XMMHUYECKOMH
1abopaTOpUH.

D¢ dhexkTuBHOCTH MpenoiaBaHus 001e00pa30BaTEIbHONIUCIUIUIAHBL «XUMHUS 3aBUCUT
OT HaJM4Msl COOTBETCTBYIOLIETO0 MaTEpUabHO-TEXHMYECKOI'O OCHAIIEHUs. DTO 0O0BsACHSETCA
0COOEHHOCTSIMH JIMCIUIUIMHBI, B TIEPBYIO OdYepelb, €EIKCIEPUMEHTAIBHBIM XapaKTepOM,
HIUPOKMM  CIEKTPOM NPUMEHEHHs U IPaKTHUYECKOW 3HAYMMOCThIO. Pexomenayemoe
MaTepHabHO-TEXHHUECKOoe oOecrieueHne KaOMHeTa XHMUHHM XUMHYECKOW J1abopaTtopuu
BKJIIOYAET: CIELUAIN3UPOBAHHYI0 MEOEIb M CUCTEMbl XPAaHEHUS, TEXHUYECKHE U AIIEKTPOHHbIE
cpeactBa OOydYeHHs, JEMOHCTPAIIMOHHBIE Y4eOHO-HArJIIHBIE TOCOOUS,IEMOHCTPAIMOHHOE
o0opynoBaHue U HPUOOPBI, J1aOOPATOPHO-TEXHOJIOTHYECKOE O00OpYAOBaHUE, J1aOOPaTOPHYIO
XUMHYECKYIO TOCYTy, Mojaenn (0ObeMHBbIE M TUIOCKHE), HATypalbHble OOBEKTHI (KOJIICKIHH,
XMMUYECKHE PEAKTUBBI), 000py10BaHHE JTA0OPAHTCKOIA.

CHeIII/IaJII/I3I/Ip0BaHHaH Me0eJIb U CHCTEMbI XPaHEHUSA

1 | Cron maGopaTopHBIi IEMOHCTPAIIMOHHBIN (C 3alTUTHBIM, XUMOCTOMKHUM U TEPMOCTOMKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON U OTBEJCHUEM BOJbl, CAHTEXHUKOM,
3JICKTPUICCKUMH PO3ETKAMH, aBTOMATaMH aBapUITHOTO OTKJIFOUCHUS TOKA)

2 | Crost 1a00paTOPHBIN IEMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOHN (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOMKUM MOKPBITHEM )

3 | Cron yueHn4eckuit 1abopaTOpHBIN, PEryIUPyeMbIid IO BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM U TEPMOCTONKHUM MOKPBITHEM, PAKOBUHOM, OOPTUKOM 110 HAPY>KHOMY
Kparo, OJIBOJIKOW U OTBEJEHUEM BOJIbI, U CAHTEXHHUKOM )/CTOJ YUCHUUECKHUIA,
perynupyemslii o BbICOTE (MMPUOOPETAETCS TOIBKO MPU HAIWYUH CTIELUATbHOTO
71a00paTOPHOTO OCTPOBHOTO CTOJIA) (1O KOAUYECm8Y 00y1arouuxcs)

4 | Ctyn yYeHHUECKUH (10 Konuyecmasy o0y4anuuxcs)

o1

Orserymurens

(o]

Jocka kiaccHasi/PenbcoBast cuctema ¢ KJIIacCHOM M MHTEPaKTUBHOM JJOCKOM
(mporpammHOe obecrieueHue, MPoeKTop, KPEIUIeH!s! B KOMIUIEKTE)/MHTePaKTUBHOM
MaHes b0 (MMporpaMMHOE 00ecriedyeHre B KOMITJIEKTE)

Croa ¢ suMKamMHy JJis XpaHEeHUs/TyMOoi (pabouee mecmo npenodasameinsi)

-
8 | Kpecino oducHoe(pabouee mecmo npenodasameris)
9 | Jocka mpobkoBasi/Jlocka MarHUTHO-MapKepHasi

10 | Cucrema (ycTpoilcTBO) /Uil 3aTEMHEHUSI OKOH

11 | lka¢ BHITSHKHON MaHOPAMHBII

12 | lllkad nuis xpaHeHus: y4eOHBIX TOCOOMH

13 | Anreuka yHEBepcaiabHas IS OKa3aHUS MEPBO METUITUHCKOMN ITOMOIIIN

TexHn4eckue cpeacrsa

1 | MHorodyHKIIMOHAJIBHOE YCTPONCTBO/TIPUHTED

2 | IHTepaKkTUBHBINA IPOTPAMMHO-aNTIapaTHBIN KOMIUIEKC MOOMIIBHBINA WIIH CTAllMOHAPHBIH
(mporpammHOe obecrieueHue, MpoeKTop, KperieHne B KomiuiekTe )/PerascoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOMN JOCKOM (ITporpaMMHOE oOecriedeHne, IpoeKTop, KperieHue
B KOMIUJICKTE )/ HHTEPAKTUBHON MaHENbIO (IPOrpaMMHOE 00eCcrieYeHHEe B KOMILJIEKTE)

3 | IlepcoHasbHBIN KOMITBIOTEP € TIEpUQepreii/HOyTOYK (JIMIIEH3NOHHOE TIPOTPAMMHOE
o0ecrieyeHne, 00pa3oBaTeIbHbII KOHTEHT U CUCTEMa 3aIlIUThI OT BPEIOHOCHOM
uH(popMalnu, mporpaMmHoe odecreuenue i uudpoBoit 1adopaTopu, C
BO3MOYKHOCTBIO OHJIAH-0IIPOCa)

JJIeKTPOHHBbIE CPeICTBA 00yYeHUsI

1 | Dnexrponnsie cpesctra 06yueHus/MHTepaKTHBHBIC 10c06Ms/OHIANH-KYPCHI (10
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‘ pazoenam pabouetl npocpammol)

JleMOHCTpanMOHHBIEe Y4eOHO-HATJISIAHbIE TOCOOHS

CrnoBapu, CIPaBOYHUKH, SHIUKIIONIETUS (N0 XUMUYECKUM HAYKAM)

Kommiext IOPTPCTOB BCIIMKNX XUMHUKOB

[TocoOus HArIISLAHOM SKCIIO3ULINA

AIWIN -

Ilepuonnueckas cucrema xumuueckux snementoB J[.M. Menzeneena

CHeIIHaJII/I3Hp0BaHHaﬂ Me0eJIb U CHCTEMbI XpaHCHUS AJsA XMMHYeCKOoii naﬁopaTopml

1

JlaGopaTopHBIH OCTPOBHOM CTOJI (JIBYXCTOPOHHHUH, C 3alITUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM MOKPBITUEM, HAJICTOJIEM, C MTOACBETKON U AIEKTPUUECKUMHU PO3ETKAMH,
MOJIBOJIKOM U OTBE/IGHUEM BOJIbl, U CAHTEXHUKON)

N

Cryn 1ab0paTOpHBIN, PETyJIUPYEMBIH 10 BHICOTE

Cton 1ab0opaTOpHBIA IEMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKHM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOM U OTBEJEHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUYECKUMHU PO3ETKAMU, aBTOMAaTaMU aBapUITHOT'O OTKJIFOUEHHS TOKA)

Cton 1a00paTOpPHBIA IEMOHCTPAIIMOHHBIN C HAACTPONUKOH (C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPBITHEM )

Cro ¢ AnMKamMu Uil XpaHEHUs/ TyMOOI

(ep]

Kpecio opucnoe

~

Oruerymurens

JleMOHCTpaIMoOHHOE 060pYI0BaHHE H MPUOOPHI 1151 KAOMHETA H J1a00pPaTOPHH

Becsl anextponssie ¢ USB-nepexoaHnkom

CTOJIMK TTOIBEMHBIH

I{enTpudyra nemoHcTpaionHas

[IITaTuB IeMOHCTPAIMOHHBII

Anmapar 11t IpOBECHUSI XUMUYECKUX PEAKITUN

Annapat Kunmna

OBJIMOMETP

["openka yHuBEpcanbHast

OO |NOOOIBAWIN|F-

[Tpubop 11 WLTIOCTPALIK 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKINI OT YCIOBUMI
OKpYXKarollen cpeibl

10 | Habop juts 51eKTpoIin3a IeMOHCTPAIIHOHHBIH

11 | IlpuGop A5t ONBITOB 110 XMMHUU C 3JIEKTPUUECKUM TOKOM (71a00paTOPHBIi)

12 HpI/I60p JJI1 OKHMCJICHHA CIIMPTA HAJl MEAHBIM KaTaJIN3aTOPOM

13 | IpuGop jsist MOTydeHUS TaTOUJ0ATKAHOB JICMOHCTPAITMOHHBIN

14 | ITpuGop 15t MOJTy4eHHsI pACTBOPUMBIX BELLIECTB B TBEPJIOM BHUJIE

15 | YcranoBka g GuinbTpoBaHUs 0] BAKYyMOM

16 | [TpuGop 115t onpeaeneHns cocTaBa BO3Iyxa

17 | I'a3oananu3aTop KUCI0pOJa U TOKCHYHBIX T'a30B ¢ HU(POBOM MHAMKALMEH oKa3zaTenei

18 | [Ipubop ayst MIUTIOCTPAIINY 3aKOHA COXPAHEHHUsI MacChl BENECTB

19 | YcranoBka JJI TICPECTOHKH BCIICCTB

20 | bapomeTp-aHepou;I

21 | HaGop s n3ydeHust BOAOPOAHOM SHEPreTUKU

22 | pH-MeTpbI(Oonoanumenvroe éapuamusnoe 0b6opyoosanue)

JlabopaTopHo-TexHOJI0THYeCKOe 000pYAOBAHME 1JIsl KAOMHeTa U JIadopaTopun

[TpuGop 11 nosydeHus rajJou0aIKaHOB U CI0XKHBIX A3(PHPOB Ja00paTOPHBIH

KonGonarpesarenn

DIEKTPOIIUTKA

banst komOMHUpOBaHHAs JTabopaTopHas

Becn1 gia ChIITYYHUX MaTCpruaJIOB

[TpubGop a1 nmoxydeHus ra3oB

CnuproBka JlabopaTtopHas

NP~ WIN -

MaruutHas Memanka
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Muxkpockorn 1uppoBoii ¢ pyKOBOJCTBOM I0JIB30BATENS M TOCOOMEM /ISl yYaIlIuXCs

10

Habop nns aucTku ONTHKU

11

Habop nocynel 11t peakTHBOB

12

Habop nocyibl v MpuUHAAIEKHOCTEH JIsl paOOTHI C MAJIBIMHU KOJMYECTBAMH BEIIECTB

Habop npunaanexHocTell 115 MOHTa)Xa NPOCTEHIINX TPUOOPOB MO XUMHUU

Habop mocyibl 1 mpuHAICKHOCTEH U3 POITUJIeHa (MHUKPOJIa00paTOPHsI)

.JIaﬁopaTopHaﬂ XHUMHYECKad 1nmocyjaa njis Ka0uHeTa U .JIaﬁopaToplm

1 | Komruiekt Koy IeMOHCTPAIIHOHHBIX

2 | Habop npoOOK pe3MHOBBIX

3 | Ilepexoxa CTEKISTHHBIN

4 | Ilpobupxka Bropia

5 | IIpobupka nByXKOJEHHAs

6 | CoenqrHUTENDb CTEKIITHHBII

7 | 3akuM BUHTOBOM

8 | 3axxum Mopa

9 | IInaAr CMJIMKOHOBBIN

10 | KoMmIutekT CTeKJITHHOW MOCY/Ibl Ha NUTH(axX JeMOHCTPAIIMOHHBIH
11 | lo3upyroliee ycTporuCcTBO (MEXaHUUYECKOE)

12 | Komrutekt n3nenwii u3 kepamuku, hapdopa u dasaca
13 | KommiekT noxex hapdopoBbix

14 | KommiekT MepHbIX K0JI0 Majoro oobema

15 | KommiekT MEpHBIX KOJIO

16 | KoMIuiekT MepHBIX HWIMHIPOB IIACTUKOBBIX

17 | KoMIuiekT MepHBIX HWIMHIPOB CTEKIISTHHBIX

18 | KoMIuieKT BOpOHOK CTEKJISTHHBIX

19 | KomruiekT mumeTok

20 | KoMIJIeKT cTakaHOB TIACTUKOBBIX/CTEKIISTHHBIX
21 | KOMIUIEKT CTaKaHOB XMMHUYECKUX MEPHBIX

22 | KOMIUIEKT CTaKaHYMKOB JJIs1 B3BEIINBAHMUSI

23 | KOMIUIEKT CTYNOK ¢ IeCTUKaMHU

24 | Habop mmarenei

25 | Habop nuHIeToB

26 | Habop yvamexk [lerpu

27 | TpyOka cTeKiIsiHHas

28 | DKcuKaTop

29 | Yamma kpucTaIu3alliOHHAS

30 | I{umibl THreabHbIC

31 | Bropetka

32 | IlpoGupka

33 | baHka 1Mo peakTHBHI MOJTHATHIICHOBAS

34 | banka moj peakTUBBI CTEKIISIHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOit
35 | Habop CKIISTHOK JUIsl pAaCTBOPOB PEAKTHBOB

36 | INanoyka crexyisiHHAS

37 | UlratuB st mpoOHpPOK

38 | KoMIUIeKT cpeIcTB JIUISl MHIMBHTYaTbHOM 3aIUTHI
39 | KoMIIeKT TepMOMETPOB

40 | CymmeHast TaHeNb 115 TIOCYIbI

41 | dunbpTpoBanbHag Oymara/GuiabTpsl OyMaXKHBIC(OONOIHUMENbHOE 8APUAMUBHOE

obopydosanue)

Mogesan (00beMHbBIE M IUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIJIeKIHU, XHMUYeCKHe

peakTuBbI) 1 Ka0uHeTa U J1adopaTopuu
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Kommiekt mozeneil KpucTauIM4ecKuX pereTok

Mopnenbs MoJeKyIbl Oenka

Habop 1151 MofenupoBaHusi CTPOEHUsI HEOPraHUYECKUX BEIIECTB

Habop 115 MmoenupoBaHusi CTPOEHUS OPraHUYECKUX BEIIECTB

Habop 11s1 MojiennupoBaHusi CTPOEHUS aTOMOB U MOJIEKYJT

Ha60p JJIs1 MOACTIMPOBAHUA DJICKTPOHHOI'O CTPOCHW S aTOMOB

KomMmimiekT kojuieknuii

O N0 WIN|F-

KoMImiekT XuMHYSCKIX PCAKTHBOB

Oo6opynoBaHue JaOOPAHTCKOI KAOUHETa XMMHUH

Crou ¢ smMKamMu 17151 XpaHeHUst/ TyMOO

Kpecno oducnoe

Cton 1ab0paTOPHBIA MOCYHBIH

CYH_II/IJ'IBHaH IMaHCJIb JJIA1 ITIOCYbI

[kad nns xpaneHust yaeOHBIX TOCOOUN

[Hkad nns XxpaHeHHs] XUMUYECKHX PEAKTHBOB

[kad nus xpanerus 1a00pPaTOPHON MOCY LI/ TIPUOOPOB

[lIxad BBITSHKHOM

OO NOOTAWIN| -

JlaGopanTckuii cTon

Cry1n 1a00paTOpHBIM, pEryJupyeMblil 110 BBICOTE

QHGKTpI/I‘IeCKI/Iﬁ AKBAAUCTUILJIATOP

YT I
N O

[xad cymmibHbIN

[EEN
w

Pe3uHoBbIE IICPYATKH

[EEN
N~

KommuiekT epuieid uist MbIThsI JaOOpaTOPHON TOCY bl

3.2. UndopmanuonHoe odecrieyeHne o0ydeHust

1. na peanuzauuu mporpamMmbl 6MOIMoTeuHbld (HOHA 00pa30BaTENbHON OpraHu3aluu
JIOJI’KEH UMEThb NIeYaTHbIE U/UITU 3JIEKTPOHHBIE 00pa30oBaTelibHbIE U MH()OPMALIMOHHBIE PECYPCHI:

OcHOBHbBIE IeYaTHBIC U3JAHUA

1. Pymsutuc TI'.E. Xwumusa: ba3oBwlii ypoBeHb: VY4el. nas 00pazoBaTeNbHbBIX
opranuzaiyii, peanusyromux ooOpazoBatenbHble nporpamMel CIIO / T'.E. Pymsutuc, ®.I.
®enbaman. — M.: [Ipocsemienue, 2024. — 336 c.: ui.

JlonoTHUTEeIbHbIEC HCTOYHHUKH

1. Xwumma. 10 «kmacc. VYruyOnéuueld  ypoBenb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, B.. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. JIynuna. — M.:
[Tpoceemienwne, 2022. — 446, [2] c.: wiI.

2.  Xwummsa. 11 xmacc. VYrinyOonéuueli ypoBeHb @ yueOHuk/ B.B. Epemun,
H.E. Ky3bpmenko, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlyuuna. — M.: Ilpocseuienue,
2022.—478, [2] c.: un.

3. Xwumwmsa. YrimyOnensselii ypoBeHb. 10—I11 xmaccer: paboyast mporpamma K JIMHUH
YMK B.B. Jlynuna: y4eOHO-METOIUYECKOE nocobue / B.B. Epemumn,
A.A. lpo3nos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4.  Meronuueckoe mnocobue k yueOHuky B. B. Epemuna, H. E. Ky3bsmenxo,
B.W. Tepenuna, A. A. [IpoznoBa u ap. «Xumus. YrayOneHHsldi ypoenb». 10 kiacc / B. B.
Epemun, AA. Hpo3nos, 1.B. Epemuna, B. n. MaxoHuHa,
O. 10. Cumonosa, 2.}0. Kepumos. — M.: JIpoda, 2018. — 339 c. : ui.

5. Meroanueckoe nocobue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
HposnoBa u ap. «Xumus. YrayoneHnHsiii ypoBerb». 11 kmacc / B. B. Epemun, A.A. [po3nos,
W.B. Epemuna, H.B. Bonkosa, H.B. @upcrosa, 3.10. Kepumos. — M.: JIpoda, 2018. — 423 c. :
WIL.

6. Tycema, E. B. Xumus s CI1O: yuebno-meroauueckoe nocobue / E. B. I'yceBa, M.
P. 3uranmmuna, JI. 1. KynukoBa. — Kazanp: KHUTY, 2019. — 168 c¢. — ISBN 978-5-7882-
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2792-4. — Texkcr: anekTpoHHbIN // JlaHb : 3yeKTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/196096 (nmata oOpamenwus: 14.10.2022). — Pexxum moctyma: amus
aBTOpU3. MOJIb30BATEIICH.

7.  UYepnuxkosa, H. 0. Xumus B 10CTYIIHOM H3JI0KEHUH: YaeOHOE mocodue s cro / H.
1O. YepnukoBa. — 2-¢ u3., crep. — Cankr-IletepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5-
8114-9500-9. — Tekcrt: snekTpoHHbIi // Jlanb: 3nekTpoHHO-OMOMMoTeynas cuctema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum poctyna: ajs
aBTOPU3. II0JI30BATEIICH.

8. [leBuunpina, JI. B. Xumus: yueobnoe nocodwue / JI. B. llleBauipina, A. M. AmapHes.
— HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 2JIeKTPOHHBII
// Jlanb: snekTpoHHO-OMOnmoTeuHas cuctema. — URL: https://e.lanbook.com/book/118505
(mara obpamenus: 14.10.2022). — PexxuM goctyna: Jyisi aBTOpU3. MOJIb30BaTEIICH.

9.  bnunos, JI. H. Xumus: yuebnuk mist CITO / JI. H. baunos, U. JI. Ilepdunosa, T. B.
CokomoBa. — 2-¢ u3., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Tekct: snexkrpoHHblid // Jlanb: 3nmeKTpoHHO-OMOMMoreunas cucrema. — URL:
https://e.lanbook.com/book/167183 (mata obOpamenus: 14.10.2022). — Pexxum poctyna: ans
aBTOPU3. IIOJI30BATEIICH.

10. Tabpuensu, O. C., JlbicoBa, I'. I'. Xumus: kaura juis npemnojaBaTelns: yuel.-MeTo.
rmocooue. — M. Akanemust, 2012. - 332 c.

11. Yepnuxona H. 1O., MemepsikoBa E. B. Pemnraem 3agaun mo XuMuu caMoOCTOSATEIBHO:
yuebnoe nocooue / H. FO. Uepnukona, E. B. MemepsikoBa — Cankt-IletepOypr: Jlans, 2022. —
328 c.

12. Pe3nukoB B. A. COopHUK ynmpaKHEHHI M 33[a4 0 OPraHUYECKOW XUMHUH: yueOHOe
nocobue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kamycruna A. A., Xampuenko W. I'., JIubanoB B. B. OO0mas u HeopraHmyeckas
xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIu6anos — Cankr-IlerepOypr:
Jlanb, 2020. — 152 c.

14. Ta6puensn O.C. Xumus: yueb. uig cryl. npod. yued. 3aBeaenunit / O.C. I'abpuensH,
N.I". OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xumus g npodeccuid M ClIENUATBbHOCTEH TEeXHHYECKOTro
npoduns: yueOHUK JUIsl CTyA. YUpexaeHui cpea. npod. oopasosanus / O.C. I'abpuensuH, U.I.
OctpoymoB. — 4-e u3f., crep. — M.: Uznatenbckuil uenTp «Akagemus», 2017. — 272 c.

HNHuTepHeT-pecypcesl

1. hvsh.ru — XypnHan «Xumus B mIKOIE».

2. https://postnauka.ru/themes/chemistry — nexiun no xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipubiii  mpoekT «OneMeHThl OoibIio Hayku» (pu3uKa, XUMHS,
MaTeMaTHKa, aCTPOHOMHUS, HAYKH O HU3HH, Hayku o 3emie). HoBocTH HaykH, KHUTH, Hay4HO-
TIOITYJISIPHBIE CTaThbH, JIGKIIUH, SHIIHKJIOTICTUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuyHO-momymisipHoro xypHana «llorennmam». Xypran wmsgmaércas ¢ 2005 ., c
2011 r. — paznmen «Xumus».

4.  http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayYHO-TTOMYJISIPHOTO JKypHama « XuMUs U ku3Hby. JXKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITasgs dJEKTpOHHAs OuOIMOTeKa XuMHYeckoro mnopraiga «Chemnet», comepkut
yaeOHble 1 MH(OPMAITMOHHBIC MaTEepUaNIbl TSI MIKOJbHUKOB W yuuTesel. B Hell MOXKHO HalTh
y4eOHMKM 1o  oOmed M  HEOpPraHMYecKoW  XHMHUH,  OpPraHUYECKOH  XUMHH,
MyJIbTHMEANAaMaTepUaIbl, a TAaKKE 3aauyll XUMHUYECKUX OJIMMIMAJ] C PEIICHHSIMH, 3a1adu
BCTYIMUTEIbHBIX 9K3aMEHOB JIsl aOUTYPHUEHTOB.

6.  http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/

Nudopmanmonnsie  maTtepuainbl 00  onmuMmnuanax:  MOCKOBCKOH — TOPOJICKOM,
Bceepoccuiickoit, Menneneesckor, MexnyHaponHou. IIpuBeneHsl 3agaduud TEOPETHUECKUX U
AKCTIEPUMEHTAIBHBIX TYPOB, MOJIPOOHBIE pelIeHUs, CIUCKH U (poTorpaduu modeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucreMa qUCTaHIIMOHHOTO OOy4YeHUSs, HAIIPaBJIeHHAs B IIEPBYIO OYepe/b HA MOATOTOBKY K
OJINMIIHMAaM BCEX YPOBHEW — OT IIKOJBHBIX 10 MexayHapoaHoi. CailT coaepKUT OrpoOMHOE
KOJIMYECTBO 3ajay, CTPYNIHUPOBAHHBIX Kak IO TemMaMm, Tak ¥ 1o oiumnuagam. Ilo Bcem
OCHOBHBIM paszjielaM XUMHHM HpPUBEAEH TEOPETUUYECKUH MaTepual | pa3oO0paHbl pelIeHHS
TUIIOBBIX 33/a4.

8.  http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Mopran mo HanotexHoiorusM. OCHOBHasi IEJb — pa3BUTHE OOpa30BaHUsA B OOJIACTH
HAHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-0JIMMITHAJIEC 110 HAHOTEXHOIOTHSIM.

9.  http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas crnpaBounas uH@OpMalus 0 XUMHUYECKUX JJIEMEHTaX M UX CBOWCTBax (Ha
AHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOA3BIUHBIN CalT O CBOMCTBAX XUMUYECKHUX JJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii  caliT  OHJAH-00pa30BaHUs, CONEPKUT MHOTO  HMHTEPECHBIX
00pa3oBaTeNbHbIX KYPCOB U BHJICOJICKIIMHA [UIsl IIKOJIHHUKOB, CTYACHTOB U yuuTened. Ectb
HECKOJIBKO KYPCOB IO XUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblii aBTOPUTETHBIA B MHPE XUMHH
MH(GOPMAaLIMOHHBIA UHTEPHET-pECypC (CANT IUIATHBIH).

13.  http://www.organic-chemistry.org/

[Topran no opraHn4ecKkoil XUMHUH Ha aHTJTUHCKOM SI3BIKE.

14.  http://www.xumuk.ru

CaiiT 0 XHMMMH: KIJIAacCHYECKME YYEOHMKH, CHpPAaBOUYHUKH, OSHUUKIIONEANH, TOUCK
OpraHNYECKUX U HEOPTaHWYECKUX PEAKIUI, COCTABIICHUE YPABHEHNUN PEAKIINM.

15. http://orgchemlab.com/

CaiiT, NOCBAIIEHHBIA TPAKTHUECKOH paboTe B 1abopaTopuun
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http://gotourl.ru/4789
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http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
http://www.organic-chemistry.org/
http://www.xumuk.ru/
http://orgchemlab.com/

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS YYEBHOI'O ITPEJIMETA

KoHTpoib 1 o11eHKa pe3yJIbTaTOB OCBOEHUS 00111€00pa3oBaTebHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCTUIIIIMHAPHBIC PC3YJIbTATHI, HAIIPABJICHHLIC

Ha (opMHUpOBaHUE OOMIKX U MPODHEeCCUOHATBHBIX KOMIIETEHIIMI 1O pa3ienaM u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo0masi/npodeccuoHaIbHASA Pasznen/Tema Tun oeHoYHBIX
KOMMETEHIUs MeponpusTuii
OK 01. Beibupatsb criocoOsl Tema 1.1-1.7
pCUICHUA 3a/1a9 Tema 2.1-2.3
npodeccuoHanbHOM Tema 3.1
JESTEIIbHOCTH Tema 4.1
MPUMEHUTEIBHO K Pa3IMYHBIM
KOHTEKCTAM Tema 5.1-5.4 T
Tema 6.1 CCTHPOBAHHE
VYerHbll onpoc
Tema 7.1 Pemenue pacu€THpix 3a1au
Tema 8.1, 8.2 Ha6roneHue 3a Xo10M
Tema 9.1.1-9.1.5/9.2.1-9.2.5 BBITIOJIHEHUS IIPAKTHKO-
OK 02. Ucnonp3oBaTh Tema 1.2 OPHUEHTUPOBAHHBIX 3a/IaHUH
COBpPEMEHHBIE CpPE/ICTBA Tema 1.4-1.7 [IpencraBnenue pe3yabTaToB
MIOVCKA, aHAJIN3a U Tema 2.1,2.2 MPAKTHYECKUX U
MHTEpIIpeTaluy nHpOpMaIuy, Tema 4.1. 4.2 1a00paTOPHBIX paboT
U MTHPOpPMAIMOHHBIE o [IpoBeneHne XUMUYECKOTO
TEXHOJIOTHH JIJIsl BBITTOJIHEHUS Tema 5.2-54 IKCIIEPUMEHTA
3a/1a4 MpodecCHOHATBHON Tema 6.1 Brimonnenue
EeATEILHOCTH Tema 7.1 KOHTPOJIBHBIX
Tema 8.1, 8.2 paboT mo
Tema 9.1.2-9.1.5/9.2.2-9.2,5 | PasacjIaM TNCIATTAHBI
OK 04. Toma 1.7 Ornenka CaMOCTOATENLHO
BBITIOJTHEHHBIX 3 TaHHUIA
DdexTBHo Tema 2.1, 2.2 3anpta yueGHO-
B3aMMOJICHCTBOBATh U Tema 4.1, 4.2 HCCICAOBATCIBCKOTO
paboTaTh B KOJJIEKTHBE Tema 5.2-5.4 POEKTa (C y4eToM
KOMaH/1e Tema 6.1 Oymymeit
Tema 7.1 npodeccuoHambHOM
Tema 8.1, 8.2 JESITEIbHOCTH)
Tema 9.15/92.5 3amuTa penieHus Kefic-3anat
(c yuetom Oymymei
OK 07. ConeiicTBOBaTH } Tema 1.7 npodeccHoHaNbHOf
COXPAHEHUIO OKPYXKAIOIIEH Tema 2.3 JIEATENBHOCTH)
CPEJIbl, PECYPCOCOEPEREHHIO, | Tepa 5.1 BeinonHeHue 3agaHuii
NPUMEHSTH 3HAHHS 00 Tema 8.1, 8.2 MPOMEKYTOYHOM aTTECTANKU

W3MEHEHHMH KJINMAaTa,
MIPUHIIUIIBI OEPEKITHUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEUCTBOBATH B YPE3BbIUYANHBIX
CUTYalHSIX

Tema 9.1.2-9.1.5/9.2.2-9.2.5
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