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1. OBIIAS XAPAKTEPUCTHUKA PABOYEMN IMPOI'PAMMBI
OBIIIEOBPA3OBATEJIBHOM

1.1. MecTo AUCHMIUVIMHBI B  CTPYKType OCHOBHOW  mnpodeccuoHaJbHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI

Oo6meobpazoBarensHas quciuiuimaa CO0.02.01 «Xumusy» SBisSeTCs 0053aTeNbHON YaCThIO
0011e00pa3oBaTeIbHOTO IIMKIIa 00pa3oBaTeabHO mporpammbl B cooTBercTBHM ¢ PI'OC CIIO mo
31.02.03 JlabopaTtopHasi TUarHOCTHKA.

TpynoeMKOCTh AUCHUILIMHBI «XHUMUS» cocTaBisier 136 yacoB, B TOM uuciie 18 yacoB —
npoMmexxyTouHas arrectanus v 30 yacoB — mpukiagHo Moaynb (7-9 pasnen), BKIIOYAIOIIMI
MPAKTUKO-OPUEHTUPOBAHHOE COJAEpKAaHHE, YCUJIMBaIollee MNPOPUIbHYI0O COCTABISIONIYIO IO
cnenuanbHocT 31.02.03 JIabopaTopHas AMarHOCTHKA.

IIpukiiagHoil MOAYNbL BKIKOYAECT OJUH pasneil. Pasmen peanusyercss Ha Marepuasne Keucos,
CBSI3aHHBIX C DKOJIOTMYECKONM O€30MMaCHOCTBI0 M  OLIEHKOH IIOCIEACTBUH OBITOBOM |
MIPOU3BOJICTBEHHOW JIEATENBHOCTH, MO OTpacisM Oyaymied mpodeccrnoHaNbHON IesSTeNbHOCTH
o0ydJaronuxcsi.

OOmieoOpa3oBarenbHas JAUCHUIUIMHA «XUMHUS» H3y4daercss Ha 0a30BOM YypOBHE B
00111e00pa30BaTeIbHOM LHKJIE YYEOHOTO IJIaHa OCHOBHOW MpodecCHOHAIbHON 00pa3oBaTeIbHOM
nporpammsbl B cooTBeTcTBUU ¢ PI'OC no cnenmansaoctu 31.02.03 JlaGoparopHas 1MarHocTUKa

1.2. Hean u niiaHupyemble pe3yabTaThbl OCBOCHHS IUCHUILIHHBI:
1.2.1. leap v 322494 TUCUMILIUHBI

ens — popMupoBaHue y CTYACHTOB XHMHUYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHOU
KApTHUHBI MHUpa KaK OCHOBBI IMPHUHATHUS PEUICHUIN B JKU3HEHHBIX M MPOU3BOJCTBEHHBIX CUTYaIUsX,
OTBETCTBEHHOI'O MTOBEJICHUS B IPUPOJTHOM Cpeie.

3ana4uu JUCHUIUIMHBL

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMHUYECKHX MPOIECCOB U
SIBICHUN B OKPYXKAWOIIEW Cpelxe, LEJIOCTHOM HaydYHOM KapTUHBI MHUpPA, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHsS NPOBOJUTH pAcCUeThl IO XHWMHYECKUM (opMyiaamM U ypaBHEHUSM
XUMUYECKUX  pEakUWid, IUIaHUPOBATh M HHTEPIPETHUPOBATH  PE3YyNbTaThl  XUMHUYECKHUX
AKCIIEPUMEHTOB,

3) copmMupoBaTh HaBBIKH MPOBEIECHUS XUMUYECKUX HKCIEPUMEHTAIbHBIX UCCIIEI0OBaHUI C
coOmoeHreM mpaBwil Oe3omacHoro oOpameHus ¢ BemectBamu U JHoabGopaTtopHbIM
00opyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLEHUBATH, IPOBEPATH HAa JOCTOBEPHOCTH M 0000IIATh
MH(}OPMaLIHI0 XUMHUYECKOT0 XapaKkTepa U3 pa3IuYHbIX HCTOUHUKOB;

5) cdopmupoBaTh YMEHHs MPOTHO3HPOBATH IIOCIEACTBUS CBOCH JEATENBHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U IPOU3BOCTBEHHBIX MTPOLIECCOB;

6) copmMupoBaTH MOHUMAHKE 3HAYUMOCTH JTOCTHXKEHUH XUMUYECKOW HAYKH M TEXHOJIOTHIA
JUTSL pa3BUTHS COLMATILHOM M MIPOU3BOICTBEHHOU cep.



1.2.2. Tlmanupyembie pe3y/ibTaThl OCBOEHHMS 0011e00pPa30BATEJIbHON JMCHUILIUHbI B
coorBercTBMU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHNe TUCUUIUIMHA UMeeT pHu GpopmupoBanuu u passutuu OK.01, 02, 04, 07 u
JP2,3,4,6,7,8,9, 10, 13, JIP-KK 1, JIP-COII-1-3

JIn4HOCTHBIE Pe3yJIbTATHI:

JIP.2 TlposiBisitomivii aKTHBHYIO T'PaKJAHCKYIO MO3UIMI0 HA OCHOBE YBA)XKCHMs 3aKOHA M
MIPaBOIOPAJIKA, TPaB U CBOOOJI COTpaskJaH, YBaXXE€HUS K HCTOPUYECKOMY U KYJIbTYPHOMY HaCIEIUI0
Poccun. Oco3HaHHO W ACSATENHHO BBIPAKAONIMNA HEMPUATHE AUCKPUMUHAIMU B OOIIECTBE IO
COLIMAJIbHBIM, HallUOHAJIBHBIM, PEIUTHO3HBIM MIPU3HAKAM; SKCTPEMU3MA, TEPPOPU3MA, KOPPYIILIHH,
AHTUTOCYJApCTBEHHOU nesTenbHOCTH. OOMaIaomuil OMBITOM TPaXAAHCKOW COIMALHO 3HAYMMOM
NEeSTENIbHOCTH (B CTYJ€HYECKOM  CaMOYIpaBICHUH, JOOPOBOJIBUECTBE, HIKOJIOIMUECKHUX,
MPUPOJIOOXPAHHBIX, BOEHHO-TIATPHOTUYECKUX H JAp. OOBEAMHECHMSIX, aKIMSIX, MPOrpaMMax).
[Tpunumaromuii ponp u30upaTenss M YYacTHHKA OOIIECTBEHHBIX OTHOIIEHUHM, CBA3aHHBIX C
B3aMMOJICHCTBHEM C HAPOJIHBIMU U30PAHHUKAMH.

JIP.3 JleMOHCTpUpPYIOIIUKA NPUBEPKEHHOCTh TPAAUIUOHHBIM JTYXOBHO-HPABCTBEHHBIM
LEHHOCTSIM, KYJIbType HapoJoB Poccuu, NMpPUHIUIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH.
JIeCcTBYIOIIMI W OLICHUBAIONIMK CBOE IMOBEACHUE W TMOCTYNKH, MOBEIACHUE U TMOCTYNKU APYrUX
JTOJIed C TMO3UIUN TPAaTUIUOHHBIX POCCUUCKUX JYXOBHO-HPABCTBEHHBIX, COLMOKYJIBTYPHBIX
IIECHHOCTEH W HOPM C YYE€TOM OCO3HAHHUS TOCJIEACTBUUA TMOCTYNKOB. ['OTOBBIH K JEI0BOMY
B3aMMOJICHCTBUIO U He(POpMaTbHOMY OOIICHHIO C TMPEACTABUTEISIMH  PAa3HBIX  HAapOJIOB,
HallMOHAJIbHOCTEM, BEPOUCIIOBEIAHNN, OTIIMYAIOIINI UX OT YYACTHUKOB IPYIII C AECTPYKTUBHBIM U
JIEBUAHTHBIM TOBEJeHUEM. JIEeMOHCTPUPYIONIUN HENPUSATUE COIMAIBHO OMACHOTO MOBEACHUS
OKpYXaloIMX W Npeaynpexnaronmi ero. [IposBiasiomuyii yBaXX€HHE K JIIOJASM CTapUIEro
MOKOJIEHUS, TOTOBHOCTb K Y4aCTHIO B COLMAIBHOM MOJAEPKKE HYKAAIOIUXCS B HEM.

JIP.4 TlposiBisitOIIMiA U AEMOHCTPUPYIOIINA YBAXKEHUE K TPYAY YEJIOBEKa, OCO3HAIOIIMI
IIEHHOCTh COOCTBEHHOTO TpyAa M Tpylda JApYrux Jojaeil. OKOHOMUYECKM AaKTUBHBIH,
OPUEHTHPOBAHHBI HAa OCO3HAHHBIN BBHIOOpP cdepsl MpodecCHOHATBFHON EATeTLHOCTH C yYEeTOM
JMYHBIX )KU3HEHHBIX TUIAHOB, MOTPeOHOCTEH CBOEH CEMbH, POCCHIICKOTO 00lIecTBa. Bripakaromuii
OCO3HAHHYI0 TOTOBHOCTh K IMOJIYYEHHIO NPOQPECcCCHOHANIBHOrO 00pa3oBaHUs, K HEMpPEpPHIBHOMY
00pa30BaHUIO B T€UCHHE KHU3HHU J[eMOHCTPUPYIOUIHMI MO3UTHBHOE OTHOLIECHHE K PETYIHMPOBAHUIO
TPYIOBbIX oOTHomeHWH. OpHUEHTHPOBAHHBIH Ha camooOpa3oBaHHEe U MPOHEeCCHOHATHLHYIO
MEPENOArOTOBKY B YCJIOBHUSIX CMEHBI TEXHOJOTHYECKOIO YKJIaJa U COMYTCTBYIOIIMX COIMAIbHBIX
nepemer. Crpemsmuiics K GOPMHUPOBAHUIO B CETEBOM Cpelie TUYHOCTHO U MPOdeCcCHOHATBHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIIEIa»

JIP.6 OpueHTHpOBaHHBIM Ha MPOQPECCHOHANBHBIC TOCTHKCHUS, NEATEIHLHO BBIPAKAIOIIHMA
[IO3HABATENIbHbIE  HMHTEPECHI C  YY4e€TOM CBOMX  CIIOCOOHOCTEH, 00pa3oBaTeIbHOrO U
poeCCHOHAIBHOTO MapIIPyTa, BEIOpaHHOW KBaTH(pUKAIIIT

JIP.7 Oco3Harouii M JAEATEIbHO BBIPAXKAIOUIUN TNPUOPUTETHYIO LEHHOCTb KaXKIOU
YeJI0BEYECKON KU3HU, YBAXKAIOMIMNA JOCTOMHCTBO JIMYHOCTH Ka)JIOTO 4YejIoBeKa, COOCTBEHHYIO U
Yy)KYI0 YHHUKJIBHOCTb, CBOOOy MHPOBO33pEHUYECKOT0 BbIOOpa, camoornpeaeseHus. [Ipospistoniuii
OepexJIMBOE M UYTKOE OTHOIIEHHWE K PEIMrHO3HOM MPHUHAIKHOCTH KaKJIOro YeloBeKa,
NpeAyNpEAUTENbHBIA B OTHOIIEHUH BBIPAXKEHUS ITPaB U 3aKOHHBIX HHTEPECOB IPYTUX JIIOAEH

JIP.8 IlposiBnsgronuii M JEMOHCTPHUPYIOIIMN YBa)KEHHWE 3aKOHHBIX HHTEPECOB M IpaB
MPECTaBUTENCH PA3IMYHBIX ATHOKYIBTYPHBIX, COIMAIBHBIX, KOH(ECCHOHAIBHBIX TPYII B
POCCHUHCKOM O0OIIECTBE; HALMOHAJIBHOTO JOCTOMHCTBA, PEIMTHO3HBIX YOEXKIACHHH C y4€ToM
COONMO/IEHUsI HEOOXOAMMOCTH O0€CleuYeHUs] KOHCTHUTYIIMOHHBIX MIpaB M CBOOOJA TpakIaH.
[ToHuMaromuii U AESITENbHO BBIPAKAIOIMINWN LHEHHOCTh MEXPEIUTHO3HOTO U MEXHAIMOHAIBHOTO
corjmacusi JIIOACH, TIpaxiaH, HapoioB B Poccum. BeIpaxaromuii  CONpUYacCTHOCTb K
NPEYMHOXXEHUIO U TPaHCISIIUU KYJIbTYPHBIX TPAaJWLUUA M IIEHHOCTEM MHOTOHALMOHAIBHOTO
POCCHIICKOTO TOCYJIapCTBa, BKIIOYCHHBIH B OOIIECTBEHHBIC WHUIIMATHBBI, HAMPABICHHBIE HA HX
COXpaHEHHE

JIP.9 CosHnatoumii 1EHHOCTh JKWU3HH, 3A0pPOBbs W Oe3omacHocTH. CoOmomaronuii u



IponaraHIupyoui 310pOBbIi 00pa3 KU3HH (3J0POBOE MUTAHHE, COONIOIEHHE TUTUEHBI, PEXXKUM
3aHATUNA W OTHbIXa, (U3UYECKas aKTUBHOCTH), IEMOHCTPUPYIOUINI CTpeMieHHE K (U3UYECKOMY
COBepILIEHCTBOBaHMIO. [IposBnstommii co3HaTenbHOe H OOOCHOBAaHHOE HENPUATHE BPEIHBIX
NPUBBIYEK U OINACHBIX HAKJIOHHOCTEH (KypeHue, YIOTpeOJeHHe ajKoroyii, HapKOTHUKOB,
MICUXOAKTUBHBIX BEIIECTB, a3apTHBIX HWIrp, JIOOBIX (OpM 3aBUCUMOCTEH), HECTPYKTHBHOTO
MOBEJICHUS B OOIIIECTBE, B TOM YHUCJIE B IIU(POBOM cperie

JIP.10 BepexnBo OTHOCALIUICS K IPUPOJHOMY HACJIEIUIO CTPaHbl U MHUpPA, IPOSBISIOIUI
c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpPhl Ha OCHOBE IOHHMMAaHHUS BIUSHUS COLMAJIBbHBIX,
HKOHOMHUYECKUX U TMPO(HeCCHOHAIBLHO-IPON3BOICTBEHHBIX IPOIECCOB HA OKPYKAIOIIYIO Cpemy.
Bripaxkaronuii nesTesibHOe HEeNpUsTUE AEWCTBUH, MPUHOCAIIUX BpEI MPUPOJIE, PACHO3HAIOLINNA
OTMAaCHOCTH CpeAbl OOUTAaHHWSA, MPEIYNPEXKMAOUINN PUC-KOBAHHOE IOBEICHUE APYIHX TpaxkIaH,
MOMYJSIPU3UPYIOMUNA CIOCOOBI COXpaHEHUS MAMATHUKOB MPUPOJIbI CTPAHbI, PETUOHA, TEPPUTOPHH,
MOCETICHU S, BKJIFOUCHHBIN B O0IIECTBEHHbBIC MHUIIMATUBEI, HAIIPABIEHHBIE HA 3200TY O HUX

JIP.13 JleMOHCTpHpYIOUINH TOTOBHOCTh M CIIOCOOHOCTHh BECTH IHUAJIOT C APYTHMH JIFOJIBMH,
JOCTUTATh B HEM B3aMMOIOHMMAHHUS, HAXOJUTh OOINKE e U COTPYAHUYATE IS UX JOCTHUKCHHUS
B IIpo(heCcCHOHANIbHOM e TENbHOCTH

JIP-KK-1 Tlpu3Harommii mMEeHHOCTh HENPEPBIBHOTO O00pa30BaHUs, OPUEHTUPYIOIIHICS B
U3MEHSIONMIEMCST pPBIHKE Tpyaa, wu30eraronuii  06e3paboTHIbl;  YIPaBISIOMHMN  COOCTBEHHBIM
po(heCcCHOHANLHBIM Pa3BUTHEM; PE(PIESKCUBHO OIICHUBAIOIIMA COOCTBEHHBINH JKU3HEHHBIM OIIBIT,
KPUTEPUU JTUYHOMN YCTICIIHOCTH.

JIP-COII-1 Croco0HbIil peaan30BBIBaTh YCIOBHUS W HPUHIMIBI TyXOBHO-HPaBCTBEHHOTO
BOCIIUTAHUSI HA OCHOBE OAa30BBIX HAIMOHAIbHBIX M PETHOHAJBHBIX IIEHHOCTEH, MPUOPUTETOB
AHIIOO «Kyb6aHckuii MHCTUTYT MPOo(heCCHOHATLHOTO 00pa30BaHMS

JIP-COII-2 Jlemonctpupytoumii npuBepxkeHHOCTh AHIIOO «KyOaHCKUH HMHCTHTYT
po¢eCCHOHATLHOTO 00Pa30BaAHMS»

JIP-COII-3 AnexkBaTHO OLIEHHUBAIOIINI CBOM CIOCOOHOCTH M BO3MOKHOCTH, OTBETCTBEHHO
OTHOCSIIIMICS K Mpolieccy 00y4eHHs U ero pe3yJbTaTaM



Tabmuua 1 — [Tnanupyemble pe3yabTaThl OCBOSHHS 0011e00pa30BaTeIbHON IUCIUILTUHBI

Kon n Ilnanupyemsble pe3yabTaThl OCBOCHHUS AUCHUIIIHHBI

HAMMEHOBaHUeE

(¢opmupyembix Oo01mme JAucuunimHapHbie

KOMIIeTEeHIM

OK 0l1. B yacTu TpyA0BOT0 BOCIIMTAHUSA: - BJIaJIETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPasi BKIIOYAET: OCHOBOIOJIAratolue MOHATHS
Bri6upats - TOTOBHOCTb K TPyAy, OCO3HaHHE IIEHHOCTH | (XUMHUYECKUH OJIIEMEHT, aToM, DJJIEKTPOHHas 000Jo4Yka aroma, S-, p-, d-dJEKTPOHHBIC
CITOCOOBI MacTepCTBa, TPYI0JIFOOHE; opOUTaTM aTOMOB, HOH, MOJIEKYyJla, BAJEHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTb, CTEMEHb
peuienud 3agaq - TOTOBHOCTb K aKTHUBHOW JESTCIBHOCTH | OKHCJIEHMS, XUMHYECKas CBA3b, MOJb, MOJISIpHAsi Macca, MOJISIPHBIM 00BbeM, YrIepoaHBIN
npodeccuonansH | TEXHOIOTHIECKOU H COLMANBHOM | ckener, (DYHKIMOHANBHAS TPYIIA, PAIUKal, W30MEpHs, W30MephI, TOMOJOTHYECKHH P,
ol nearenpHOCTH | HAIPABICHHOCTH, CIIOCOOHOCTH MHULMMPOBATS, TOMOJIOTH, YTJIEBOAOPOJIbI, KUCIOPOJ- W a30TCOJEpKAIINEe COCINUHEHUS, OUOIOTHYECCKU
IpUMeHUTEIpHo | [WTAHUPOBATE M CAMOCTOATCILHO - BBINOTHATD | ayrypHple BemecTBa (yriIEBOIBI, KHUPHI, OCIKH), MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO,
K PasInyHbIM TaKyto NeATCIbHOCTS, BBICOKOMOJIEKYJIAPHBIE ~ COEIMHEHHs, KPUCTAUIMUECKAs pELIETKA, THIbI XUMHYECKHX
KOHTEKCTaM - MHTEpEC K PAsMMMHBIM  CQEPAM | honyiiyii (OKMCIHTENBHO-BOCCTAHOBUTEBHBIE, DK30- H JHIOTEPMHUECKHE, PEAKIIHH HOHHOTO

podeCCHOHATBHOMN ACATEIBHOCTH,

OBiaseHne YHHMBEpPCAIbHBIMH Y4YeOHBIMHU
NMO3HABATEJIbLHBIMH 1eHCTBUSIMU:

a) 0a30BbIe JJOTHYECKHUE eiicTBUS:

- CaMOCTOSITEITLHO (hopmynmpoBath u
aKTyaJTU3upoBaTh MPOOJIeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHABIWBATh CYIIECTBCHHBIH MpPU3HAK WK
OCHOBaHHS JJIsl CpaBHEHUS, KilacCU(UKAIMH U
00001IeHHS;

- ONpeNensATh IeNu JeATeTLHOCTH, 3a]aBaTh
rapamMeTphl U KPUTEPUH UX JOCTHKCHUS,

- BBISBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B
paccMaTpuBaeMBbIX SBICHUSX;

- BHOCHTh KOPPEKTHBBI B JESATEIBHOCTb,
OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHWBATh PUCKH MOCIICICTBUH e TEILHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU
pENICHNH KU3HEHHBIX TPOOIEM

0) 0a3oBbIe HCCJIeN0BaTEIbCKHUE 1eHCTBUSI:

- BJIAJIETH HaBBIKAMH yaeOHO-

O6M€Ha), paCTBOp, SHGKTpOJII/ITBI, HCBHGKTpOHHTBI, BJIGKTPOJII/ITI/I‘ICCKEISI Jucconuanus,
OKHCITUTENh, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUYECKOW PEaKIMH, XUMHUYECKOE PaBHOBECHE),
TEOPHUH U 3aKOHBI (TEOpHUsI XUMUUYECKOT0 CTPOEHUSI opraHnyeckux Bemiects A.M. bytneposa,
TEOPHUS ANEKTPOITUTUUECKON Iucconnalnuu, nepuoandeckuii 3akon .M. MenaeneeBa, 3akoH
COXpaHeHI/ISI MaCCBI), 3aKOHOM€pHOCTI/I, CI/IMBOHI/I‘-IGCKI/Iﬁ S3bIK XHMMHH, q)aKTOHOFI/I‘{eCKI/Ie
CBEJICHUS O CBOMCTBAx, COCTaBe, MOJYYCHHH W O€30MacHOM HCIOJIb30BAHUU BaKHEHIITMX
HeOpFaHquCKHX nu OpFaHI/I‘-IGCKI/IX BCIICCTB B 6LITy nu HpaKTH‘leCKOﬁ ACATCIIBHOCTHU
YyeJIoBEKa;

- YMGTB BBISIBJIATH xapaKTepHHe HpI/I3HaKI/I 1 B3alMOCBA3b I/IBY‘-IGHHBIX HOHﬂTHﬁ, HpI/IMeHSITB
COOTBETCTBYIOIIME TIOHSATHS TPU OINKWCAHUM CTPOCHUS M CBOWCTB HEOPTraHWYECKHX H
OpI‘aHI/I‘ICCKI/IX BCIICCTB U UX HpeBpaH_IeHI/If/'I; BBISIBJISITH B3aMMOCBS3b XUMHUYCCKUX 3H21HHI>1 C
MOHATUSMH U MPEACTABICHUSIMHU JPYTHUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMGTB HUCIIOJIB30BATh HAMMCHOBAHUA XMUMHUYCCKUX COG,Z[I/IHGHI/Iﬁ Menc;[yHapo,uﬂoro COHO3a
TEOPETHYECKOM W TPHUKIAJAHOW XWMHH M TPUBUAIBHBIC HA3BAaHUS BAKHEUINUX BEIIECTB
(aTMIIEH, alleTUIIeH, TIMLIEpUH, (GeHo, GopManbaerua, YKCycHast KUCIIOTa, TIUIMH, yrapHbId
ras, yrjeKUCIbIM ra3, aMMHaK, raiieHasi W3BeCTh, HETallleHasi M3BECTh, NMUTHEBAs CoOla M
JPYTuX), COCTaBIATH (POPMYJIBI HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB, ypPaBHEHUS
XUMUYECKUX PEAKIUH, OOBSICHATH MX CMBICI; MOJATBEPXKAATh XapaKTEPHBbICE XUMHYECKUE
CBOMCTBAa BEIICCTB COOTBETCTBYIOLIMMHU OKCIEPUMEHTAMU U 3alUCAIMU YpPaBHECHUMU
XUMHYECKUX PEAKIUN;




HUCCIIEI0BATENbCKON u MPOEKTHOM
ACATCIIbHOCTH, HaBbIKAMHA paSPGLHeHI/IH
npo0em;

- BBISIBIISITH MPUYUHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBAThH 3aa4y, BBIJIBUTaTh
TUIOTE3Y €€ PEIICHUs, HAXOJUTh apTyMEHTBI
JUIS  JTOKA3aTeIbCTBA CBOMX  YTBEPIXKIACHHIM,
3aJlaBaTh apaMeTPbl U KPUTEPUU PEIICHHUS,

- aHAM3WPOBATh IMOJYYCHHBIE B  XOJE
pelIeHus 3aJa4d Pe3yNbTaThl, KPUTHYECKH
OIIEHUBATh X JIOCTOBEPHOCTb,
MPOTHO3MPOBATh  W3MEHEHHE B  HOBBIX
YCIIOBUSAX;

- YMETh MIEPEHOCUTH 3HAHUA B
MMO3HABATEIBHYI0 M IPAKTUYCCKYIO 00acTh
KU3HEAEATEILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS M3 Pa3HBIX
MPEeIMETHBIX 00IacTei;

- BBIABHUI'aTb HOBBIC HWACH, IMpEajaraTb
OPHUTMHAJIBHBIC MMOAXOAbI U PCHICHU A,
- CIIOCOOHOCTH ux HCITIOJIb30BaHHUA B

[IO3HABATEJILHON U COLUAIbHOU NPAKTUKE

- YMETh YyCTaHaBJIMBaTh MPUHAJIEKHOCTh W3YYEHHBIX HEOPTraHMYECKHX U OPraHUYECKUX
BEIIIECTB K ONpPE/IEICHHBIM KaccaM U TpyIaM COeIUHEHUH, XapaKTepru30BaTh UX COCTaB U
Ba)KHEHIlIMe CBOWCTBA; OMpEAeNsATh BHIbl XHUMHUYECKHUX CBs3ed (KOBaJeHTHas, HOHHaf,
METaJUIn4YecKas,  BOJOpPOJHAs),  THMbl  KPUCTAUIMYECKHUX  PELIETOK  BEIIECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

- chopMHpOBaTh TPEACTABICHUSA: O MaTEPUAIBHOM EAWHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBICHUU MPUPOJBI; O MECT€ M 3HAYEHUHM XUMUU B CUCTEME €CTECTBEHHBIX
HAayK M €€ pOJId B 00ECIIeYeHNH YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA: B PELICHUU MPOOIIeM
9KOJIOTUYECKOW, HSHEPreTHUYECKOM M THUIIEBON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHEI,
CO3/IaHMH HOBBIX MaTe€pHajoB, HOBBIX HCTOYHUKOB YHEPTHHU, B 00ECIIEUCHHH PAIllHOHATIEHOTO
IPUPOIONOIL30BaHUs, B (DOPMUPOBAHUHM MHPOBO33PEHHUSI M OOIIEH KyJIbTyphl YelOoBeKa, a
TaKXe IKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOMN Cpee;

- BJIaJIETh CUCTEMON XMMHUYECKUX 3HAHUN, KOTOpask BKIIIOUAET: OCHOBOIOJIATaloIUe MOHITHS
(IOTIONMHUTENBHO K CUCTEME IMOHATUH 0a30BOr0 YypPOBHA) - H30TOINBI, OCHOBHOE U
BO30Y>KJIEHHOE COCTOSIHHE aToMma, TMOpHAM3alis aTOMHBIX OpOuTanei, XuMuueckas CBS3b
("o" u "m", KpaTHbBIE CBS3M), MOJIIpHAs KOHLIEHTpAIMs, CTPYKTypHas (Gopmylia, U3oMepus
(cTpykTypHas, reoMeTpuueckasl (Luc-TpaHC-U30MEpHs), TUIIBI XUMUYECKUX PeakIuil (romo-
W TeTeporeHHble, oOpaTUMblE W HEOOpaTHMbIC), PACTBOPHI (MCTHHHBIE, IUCIEPCHBIC
CHCTE€MBI),  KPHCTAUIOTHAPATHI,  CTENEHb  JMCCOLMALUHM,  DIEKTPOJU3,  KPEKHUHT,
puGbOPMUHT);TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHE 3HAHMUS, JIe)KAIUE B
OCHOBE TMOHUMAHHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKHX SIBJICHUH, COBPEMEHHBIE
NPEJICTABICHUS] O CTPOEHUM BEIIECTBA HA aTOMHOM, MOJEKYJISPHOM U HaJIMOJEKYJISIPHOM
YPOBHSX; MPEACTABICHUS O MEXaHU3MaX XUMHUECKUX PEaKIHi, TePMOJAWHAMHUYECKUX U
KMHETUYECKHX 3aKOHOMEPHOCTSX MX MPOTEKaHMs, 0 XMMUYECKOM PaBHOBECHH, THUCIIEPCHBIX
cucreMax, (haKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX, COCTaBe, MOJMYYECHHH U O€3011acCHOM
UCIOJIb30BAaHNN BaXHEMIIMX HEOPraHMYEeCKMX U OpPraHMYECKHUX BEIIeCTB B OBITY H
NPaKTUYECKOH JEATENbHOCTH YeJOBEKa; OOIIMX HAy4YHBIX NPUHIMIAX XHUMHYECKOTO
IPOU3BOJCTBA (HA TMpHUMepe MPOU3BOJCTBA CEPHOM KHUCIOTH, aMMHUaka, MeTaHoJja,
nepepaboTku HeDTH);

- YMEThb MPOBOJUTH pPACYEThl MO XMMHYECKUM (OpMylIaM U YypaBHEHHUSM XHMUYECKUX
peakiuii C HCIOJIb30BaHHMEM (PHU3MUECKUX BEIWYMH (Macchl, 00beMa ra3oB, KOJHMYECTBA
BEIIECTBA), XapaKTEPU3YIOIIMX BEUIECTBA C KOJWYECTBEHHOM CTOPOHBI: pPACyeThl IO
HAXOXXJCHUI0O XMMUYECKOM (OpPMYIbI BeEUIeCTBA; pacdeThl Macchl (0O0beMa, KOJIMYecTBa
BEIIECTBA) MPOJYKTa PEAKIMH, €CIU OJIHO M3 MCXOJTHBIX BENIECTB JIaHO B BHJIE PacTBOpa C




OTIPENICTICHHON MacCOBOM [I0JIEM PAcTBOPEHHOTO BEIIECTBA WJIM JAHO B HM30BITKE (MMEeT
IPUMECH); PacyeThl MAacCOBOM MM OOBEMHOM MOJHM BBIXOJA MPOIYKTAa PEaKLUHU; PacueThl
TerI0BOro 3¢ (eKTa peakiuii, 00bEMHBIX OTHOIICHHUH ra30B;

- YMCTb BBIABJIATH XaPAKTCPHBIC IPU3HAKKU U B3aNMOCBA3b U3YUCHHBIX HOHﬂTHﬁ, MNPUMCHATH
COOTBETCTBYIOIIME TMOHSATHS NPU ONHCAHMM CTPOEHUS U CBONCTB HEOPTaHWYECKUX H
OpTraHUYCCKUX BCHICCTB U UX npeBpaLueHm?I; BBISIBIISITH B3aMMOCBS3b XMUMHYECKUX 3HAHUU C
MOHATUSAMH U TPEJICTABICHUSIMH IPYTUX MPEIMETOB JUIsl 0ojiee 0OCO3HAHHOTO MOHUMAaHUS U
06’[)SICHCHI/I$I CYIIHOCTU MATCpUAJIbHOTO CIUHCTBA MHpPA; HUCIHOJIb30BATH CUCTCMHBIC
XUMHUYECKHE 3HAaHHUA i1 OOBSCHEHHUS M MNPOTHO3HPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOAY;

- YMETh HUCHOJb30BaTh HAMMEHOBAHUS XMMHYECKHX COECIUHEHUI MEXIyHapOJHOTO COI03a
TGOpGTH‘-IGCKOfI )41 HpPIKJI&I[HOfI XUMHHU U TPUBHUAIBHBIC HAa3BaHUA BCUICCTB, OTHOCAIIUXCA K
U3YYEHHBIM KJIacCaM OpraHWYEeCKUX U HEOPraHWYeCKUX COEIMHEHUI; MCIOIb30BaTh
XUMHUYECKYI0 CHUMBOJHKY Ui  COCTaBJE€HUS (OPMYJT HEOPraHMYECKHUX  BEIIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTBIX, COKpAIlEHHBIX M CKEJETHBIX) (opmyi
OpTraHUYCCKUX BCUICCTB; COCTABJIAATH YPABHCHUSA XUMHUUYCCKHUX peaKLII/Iﬁ U PACKPBIBATH HUX
CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIHH MOCPEACTBOM  COCTaBJICHUS
DJIGKTPOHHOTO OallaHCa 3TUX PEeaKlHi; Peakuii HOHHOTO OOMEHa MyTeM COCTaBIICHUS UX
MOJTHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH; pEaKIUid THIPOJIN3a, PEaKIui
KOMIUIEKCOOOpa3oBaHuss (Ha TMpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA W AJTIOMUHUSA),
MOJTBEPXKJIaTh  XapaKTepHble XHMHUYECKHME CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
DKCIIEPUMEHTAMMU U 3aIUCSAMU YPABHEHUN XUMUYECKUX PEAKIUN;

- yMeTh Kiaccu(puuMpoBaTh HEOPraHMYECKHE W OpPraHMYECKHe BEelIecTBA U XUMHYECKHE
peakIM, CaMOCTOSITEIbHO BBHIOMpPATh OCHOBAHUS M KPUTEPUU JUIS KIACCU(PUKAIIIH
U3y4aeMbIX XMMHYECKHUX OOBEKTOB; XapaKTepH30BaThb COCTaB M Ba)KHEHWIIIME CBOICTBa
BCIICCTB, IMPpUHAMJICIKAIINX K OHNPCACICHHBIM KJIaCCaM W TIpylIiamM COGI[HHGHPIP'I (HpOCTBIe
BEIIECTBA, OKCHU/IbI, THAPOKCUBI, COJIM; YIIIEBOJOPO/bI, IPOCThIE APUPDI, CIIUPTHI, PEHOBI,
abJIETU/IbI, KETOHBI, KAPOOHOBBIC KHUCIIOTHI, CIOXKHBIC d(DUPBI, KUPBI, YIICBOJbI, AMHUHEI,
AMUHOKHUCIJIOTHI, O€NKW); NPUMEHSATh 3HAHUS O COCTaBe U CBOMCTBAaX BEIIECTB JUIA
HKCIIEPUMEHTAJIbHOM TIPOBEPKH THUIIOTE3 OTHOCHUTENIbHO 3aKOHOMEPHOCTEM MpOTEKaHUS
XUMHYECKHUX PEAKIHI U TPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHNUS;

- YMETb IOATBEP)KAATh HA KOHKPETHBIX INPUMEpax XapakTep 3aBUCHMOCTU PEAKIUOHHOU
CIOCOOHOCTH OPTaHWYECKUX COCAMHEHHUI OT KPaTHOCTH M THUIA KOBaJeHTHOU cBs3M ('G" m
"1"), B3aMMHOTO BJIMSTHUSI aTOMOB W TPYIIIT aTOMOB B MOJICKYJIAaX; a TaKKe OT 0COOCHHOCTEH




peau3aiyy pa3IudHbIX MEXaHU3MOB NPOTEKAHUSI PEaKIUii;

- YMETh XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM W BO30YKIEHHOM
COCTOSIHMHM) M MOHOB XMMHYECKUX deMeHTOB | - 4 mepuomoB Ilepumonnueckoid CHCTEMBI
J.W1. MenneneeBa W WX BaJCHTHBIE BO3MOXXHOCTH, HWCHONB3ys mousatus '"s", "p", "d-
AEKTPOHHBIE" OpOUTANN, IHEPTEeTUUECKHUE YPOBHU; OOBICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMU COSAMHEHHI 10 MEPUOJIaM U TPYITaM;

OK 02.
Hcnonb3oBars
COBpEMEHHbIE
cpenacTBa
MOMCKa, aHaJIn3a
u
UHTEPIIpEeTaluu
uHpOpPMaLIUU 1
nH(pOpMaInoOHH
BIC TEXHOJIOTUHI
JUTSI BBITIOJTHEHUS
3a/1a4
npodeccruoHanbH
Ol AEeATENbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'0 NMO3HAHUSA:
- chopMHpPOBAaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPaKTHKH,
OCHOBaHHOTO Ha JHAaJIOTe KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa
B MOJIUKYJILTYPHOM MUDE;

- COBEPILIEHCTBOBAHUE A3bIKOBOW U
YUTATEIbCKOM KYJIbTYPHI KaK CpEICTBa
B3aUMOJICHCTBHS MEXTy JTIOJIbMU U MTO3HAHHUS
MUDA;

- OCO3HAHME LICHHOCTU HAay4YHOU
JesITeIbHOCTH, TOTOBHOCTh OCYIIIECTBIISTh
MIPOEKTHYIO M HUCCIIEIOBATEIbCKYIO
JesITeIbHOCTh UHAUBUAYAIbHO U B TPYIIIE;
OgyajeHne yHMBePCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHbIMUAEHCTBUIMMU:

B) padorta ¢ nHgopManmeii:

- BJIaZIeTh HaBbIKaMU NOJTy4eHus: HHGOopMaluu
U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYILECTBIISTH MOUCK,
aHaJN3, CUCTEMATU3aINI0 U HHTEPIPETAIIHIO
nH(pOpMaUK pa3TuIHBIX BUIOB U HOPM
MIPECTABICHHUS;

- cO371aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢
y4eTOM Ha3zHaueHHs HH(OpPMAIMH U 1IeTIeBON
ayJIUTOPHH, BBIOWpasi ONTHMAIBHYIO GOopMy
NPEJCTABICHNUS U BU3yaJIH3alluu;

- YMETh IJIAaHUPOBATH U BBIMOIHITh XUMHUYECKHI SKCIIEPUMEHT (IIpEeBpaIleHUS
OpPraHUYeCKHX BEIECTB MIPHU HArPEBAHUH, TTOJIyYE€HUE STHUIICHA U U3yYEHHE €r0 CBOICTB,
KauyeCTBEHHbBIE PEaKIMH Ha albJETH/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKoB
IpY HarpeBaHUU, LIBETHBIE PEAKIH OEJIKOB; IPOBOJUTH PEAKIIMU HOHHOTO OOMEHa,
OTIpEeeIIATh CPEey BOAHBIX PaCTBOPOB, KAUECTBEHHBIE pEaKLIUU Ha Cyilb(aT-, KapOoHaT- U
XJIOPU/1-aHUOHBI, HA KATHOH aMMOHMSI; peIllaTh SKCIIEPUMEHTAIbHBIE 331a4H 10 TeMaM
"Merambl" u "HemeTanasl'") B COOTBETCTBHH C MPABHJIAMH TEXHUKH 0€30MacHOCTH MPH
oOpalleHny ¢ BellecTBaMu 1 Ja00paTOPHBIM 000pyI0BaHHEM; IIPEACTABIIATh PE3YIbTAThI
XUMHYECKOT0 IKCIIEpUMEHTa B (hopMe 3alicH ypaBHEHUN COOTBETCTBYIOIINX peaklnuil U
(GopMyIHpOBaTH BHIBOJIBI HA OCHOBE ITHX PE3YJbTaTOB;

- YMETh aHAJTM3UPOBATh XUMUUECKYIO HH(OPMALINIO, TOYyYaeMYI0 U3 Pa3HbIX HICTOYHHUKOB
(cpencTB MaccoBoi nHpOpMaIuu, ceTb UHTepHET U Apyrue);

- BJIaZIETh OCHOBHBIMU METOJJaMH HAYYHOT'O TIO3HAHMS BEILIECTB U XUMUYECKUX SBJICHUHN
(HabmroneHue, U3MEpEHHe, SKCIIEPUMEHT, MOICITHPOBAHUE);

- YMETh MPOBOJIUTH PACUETHI IO XUMUUECKUM (OpMYJIaM U YpaBHEHUAM XUMHUYECKHUX
peaKIuii ¢ UCTIONIb30BaHHEM (PU3NYECKUX BEIMUMH, XapaKTEPHU3YIOIINX BEIIECTBA C
KOJTMYECTBEHHOH CTOPOHBI: MacChl, 00beMa (HOpMaIbHBIE YCIOBHS) Ta30B, KOJIMUECTBA
BEIIIECTBA; MCIIOJIb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHUS JUISI IPUHATHUS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEILIECTBAMU U UX IMPUMEHEHUEM;

- YMETh CaMOCTOSTENILHO TUIAHUPOBATh U IPOBOIUTH XMMUYECKHI IKCIIEPUMEHT (TI0JTyueHHe
Y U3y4eHUE CBOWCTB HEOPTaHMUECKUX M OPraHUYECKUX BEUIECTB, KAUECTBEHHBIEC PEaKI[UU
YTJIEBOAOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOICOAEPKAIIUNX OPIraHNYECKUX BEIECTB,
pelIeHre SKCIIePUMEHTAIbHBIX 3a7a4 M0 PAaCcO3HABAHUIO HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB) C COOJIIOJICHUEM TPaBUII O€30MacHOr0 OOPAIIEHNUs C BEIECTBAMHU 1 Ja00paTOPHBIM
obopynoBanueM, HOpMyJIUPOBATH IIETH UCCICTOBAHNUS, TPEAOCTABIIATh B pa3IMUYHON hopme
pe3yabTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

- YMETh OCYILECTBIIATH LieJICHATPAaBIEHHBIN MOUCK XUMUYECKON HH(OpMALUK B pa3IMuHbIX
UCTOYHHUKAX (Hay4Has ¥ yueOHO-Hay4Has JIUTepaTypa, CpeACcTBa MacCOBOM HH(POPMALIUH,
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- OIICHUBATh JIOCTOBEPHOCTH, IETUTHUMHOCTD
nH(OpMaIIH, €€ COOTBETCTBHE NIPABOBEIM H
MOpPaITbHO-3THYECKUM HOpMaM;

- HCTIOJIB30BATh CPeICTBAa HH(OPMAIIMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA B
pellieHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX
W OpraHU3aIMOHHBIX 33124 C COOI0IEHUEM
TpeOOBaHUM IPrOHOMUKH, TEXHUKU
0€30IaCHOCTH, TUTHEHEI,
pecypcocOepeeHus, MPAaBOBBIX U ITUYECKUX
HOPM, HOpM UH(GOPMAITMOHHONW 0€301TaCHOCTH;
- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U
3amuThl HHGOPMAITUH, HHPOPMAITMOHHON
0€30IMaCHOCTH JTUYHOCTH;

ceth VIHTEpHET M Apyrue), KpUTUUECKH aHATM3UPOBATh XUMUYECKYI0 HH(POPMAIIHIO,
nepepabaThIBaTh €€ U UCIOIB30BATh B COOTBETCTBHUH C MTOCTABICHHOW y4eOHOM 3a/1aueif;
- BJAJETh CUCTEMOM 3HAHUW O METOJIaX HAYYHOTO MTO3HAHUS SIBJICHUI MPUPOIBI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHUSIMU MPUMEHSTh 3TH 3HAHUS [IPU
AKCTIEPUMEHTAIPHOM HCCIIEOBAaHUY BEIIECTB U JJISI OOBSICHEHUS XUMUYECKUX SBJICHUM,
MMEIOIINX MECTO B IPUPOJE MPAKTUUECKOMN IESITEIbHOCTH YEJIOBEKAa U B TIOBCEAHEBHOM
JKU3HU,

OK 04.

D¢ dexTuBHO
B3alMOJICHICTBOB
aTh ¥ paboTaTh B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSITEIbHOCTH U CAaMOOIIPEJIEICHHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHOU U
COITMAJIFHON NESATEIBHOCTH;

OgnageHne yHMBepCAJIbHBIMH
KOMMYHUKATUBHBIMU J1eHCTBUAMM:

0) COBMeCTHAasI 1eITeJIbHOCTD:

- IOHUMATh U UCNOJb30BATh IPEUMYIIIECTBA
KOMaHIHOW ¥ UHIAMBHUYaJIbHON paboThI;

- IPUHUMATH LIEJIM COBMECTHOM
JeSITEIbHOCTH, OPTraHU30BBIBATh U
KOOPJMHHUPOBAThH JEHUCTBHUS I10 €€
JOCTIDKEHMIO: COCTaBIATh ILIaH IEHCTBHI,
pacnpenensaTb pojid ¢ y4eTOM MHEHHUU
YYaCTHUKOB O0CYX/1aTh Pe3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH U BBIMOJIHATH paboOTy B
YCJIOBUSIX PE€aJIbHOIO, BUPTYAIBHOIO
MKOMOWHUPOBAHHOTO B3aMMOACHUCTBUS;

- YMETh IJIAaHUPOBATH U BBIMOIHITh XUMUYECKHI SKCIIEPUMEHT (IIPEeBpaIleHUS
OpTraHUYCCKUX BCIICCTB IIPHU HAIrpCBaHUH, ITOJTYYCHHUEC 3TUJICHA U U3YUCHUC €TO CBOﬁCTB,
KauyeCTBEHHbBIE PEaKIMH Ha albJETH/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKoB
IpY HarpeBaHUU, LIBETHBIE PEAKIH OEJIKOB; IPOBOJUTH PEAKIIMU HOHHOTO OOMEHa,
OTIpEeIeIIATh CPEey BOAHBIX PAaCTBOPOB, KAUECTBEHHBIE pEaKLIUU Ha Cylb(aT-, KapOoHaT- U
XJIOpUA-aHUOHBI, HA KATUOH aMMOHHU; pCIIATh SKCICPUMCHTAJIBHBIC 3a/Ia4YUII0 TEMaM
"Merambt" u "HemeTanasl'") B COOTBETCTBUH C MPAaBHJIAMH TEXHUKH 0€30MacHOCTH MPH
oOpalleHny ¢ BellecTBaMu 1 Ja00paTOPHBIM 000pyI0OBaHHEM; IPEACTABIATh PE3YIbTAThI
XUMHYECKOT0 IKCIIEpUMEHTa B (hopMe 3alicH ypaBHEHUN COOTBETCTBYIOIINUX pPEaKLUUi U
(dbopMyITHUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

-YMETh CaMOCTOSITENIbHO IJIAHUPOBAThH U MPOBOJIUTH XUMUYECKUH IKCIIEPUMEHT (TIOJIy4eHHE
" U3Yy4YCHUC CBOMICTB HCOPraHNMYCCKUX U OPraHNYCCKHX BCHICCTB, KAYCCTBCHHBIC PCAKIITUN
YIJI€BOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOJICOIEPKAINX OPraHUUYeCKUX BEIIECTB,
pelIeHre YKCIIEPUMEHTATBHBIX 33124 M0 PACTIO3HABAHUIO HEOPTAaHUYECKUX U OPTaHUUYECKUX
BEIIIECTB) C COOJIIO/ICHUEM MPaBI O€30MacHOTO OOpaIIeHHs C BEIIECTBAMHU U Ja0OPaTOPHBIM
obopymoBaHueM, GopMyIUPOBATH LIETH UCCIIECIOBAHUS, PEAOCTABIISTH B PA3TUYHON opme
pe3yNbTaThl SKCIIEPUMEHTA, aHATM3UPOBAThH U OLIEHUBAThH X JOCTOBEPHOCTD;
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- OCYIIECTBIIATH MO3UTUBHOE CTPATETUUECKOE
MOBE/ICHHUE B PA3IMYHBIX CUTYAIUsX,
MIPOSIBJIATH TBOPUECTBO U BOOOpakeHHE, ObITh
WHUIUATHBHBIM

OgiajeHune yHMBepCAJIbHBIMH
PeryisiTUBHBIMH J1€HCTBUSIMU:

I) IPUHATHE ce0s U APYTUX JIIOAeH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX
JIIOZIEH TIPU aHaAJIM3€ PE3yJIbTAaTOB
JeSITeIbHOCTH,

- MPU3HABATh CBOE MPABO U MPaBO APYTHX
JIIOZICH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUD C
MO3UIIMH IPYTOT0 YEJIOBEKa;

OK 07.
CopelicTBOBATH
COXPaHEHUIO
OKpYyKaroleu
Cpenbl,
pecypcocOepexe
HUIO, IPUMEHSATH
3HaHUS 00
M3MEHEHUU
KIIUMarTa,
MPUHIINIIBI
OepexKIIMBOTO
IIPOU3BO/ICTBA,
3P PEeKTUBHO
JIECTBOBATE
BUPE3BbIYANHBIX
CUTYaIUsAX

B o01acTH 3K010rH4eCKOro BOCIIMTAHUS:

- ¢(hopMHPOBAHHOCTH IKOJIOTHUECKOM
KYJbTYpbl, IOHUMaHHUE BIUSHUAS COLUATBHO-
SKOHOMUYECKHUX MTPOLIECCOB HA COCTOSTHUE
MPUPOJTHON M COLIMAIBHOM CpeIbl, OCO3HAHHE
r7100aJIBHOTO XapaKTepa SKOJIOTHIECKUX
mpooIIeM;

- TUIAHUPOBAHWE U OCYIIECTBIICHUE NIEVUCTBUI B
OKpY’KaloIllel cpeie Ha OCHOBE 3HAHUA LIeNen
YCTOWYMBOTO Pa3BUTHsI YEJIOBEUECTBA;
AKTHUBHOE HETIPUATHE JEHCTBUMN, TPUHOCALIUX
BpE€l OKpYXaloIiei cpee;

- YMEHHE [TPOTrHO3UPOBATh HEOIAroNPHUSITHbIE
9KOJIOTHYECKUE TIOCIIEICTBUS
NPEINPUHAMAEMBIX JICHUCTBUAN, MPEIOTBPAIIATh
ux;

- pacIIMpEHHE OMbITA AEATEIBHOCTH
9KOJIOTMUYECKOM HAIIPaBIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKON, MPOEKTHOW U COLMAIBHOM
JESATEIbHOCTH;

- copMHUPOBATH MPEACTABICHUS: O XUMHUECKOW COCTABJISIONICH €CTeCTBEHHOHAYIHOM
KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBIICHUH MTPUPOJIBI, B POPMHUPOBAHUYU MBIIIJICHUS U
KYJIBTYpbI JINYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOJUMOMN I pelleHus
MPAKTUYECKHX 337129 U YKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOJHON Cpelie;

- YMETh COOJIIO/IaTh MIPABHIIA IKOJIOTHUYECKH 11eJIeCO00Pa3HOTO MOBEACHHUSI B OBITY H
TPYAOBOM AEATEILHOCTH B IEJSX COXPAHEHUS CBOETO 3I0POBbSI M OKPYKAIOIIECH MPUPOTHON
CpCabl; YUUTBIBATH OITACHOCTH BOSHGﬁCTBHH Ha JXUBBIC OPTraHU3MbI OTTPCACIICHHBIX BCIICCTB,
MOHMMAasl CMBICIT TOKa3aTeJsl MPeAETbHON JOMYCTUMON KOHIIEHTPALlUU;

- YMETb IIPOTHO3UPOBATh, AaHATU3UPOBATH U OLICHUBATH C MMO3ULIMK DKOJIOTUYECKON
0€30MMacHOCTH MOCJIEICTBUS OBITOBOM U MPOU3BOJICTBEHHOM 1€ATEIHLHOCTH YeJIOBeKa,
CBSI3aHHOM C HepepaGOTKOﬁ BCIICCTB,; UCIIOJIB30BATh MOJIYYCHHBIC 3HAHUS JJId ITPUHATUA
IPaMOTHBIX pEIeHUN MPOoOJieM B CUTYaIUsAX, CBSI3aHHBIX C XUMHEI;

- YMCTb OCO3HABATh OIMACHOCTDH BO3I[CﬁCTBPISI Ha )XUBBIC OPraHU3MbI OMMPEACIICHHBIX BCILCCTB,
MOHMMAasl CMBICIT TOKa3aTeJsl MPeAeTbHON JOMYCTUMON KOHIIEHTPALlMH, U MOSICHAThH Ha
IpUMepax CrocoObl YMEHbBIICHUS U MPEAOTBPAIIECHHUS UX BPEAHOTO BO3JIEHCTBUS Ha
OpraHHU3M YeJIOBeKa.
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2. CTPYKTYPA W  COJEPKAHME  OBIIEOBPA3OBATEJIBHOM
T CHATIIAHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHO# padoThl

Bupa yueOHoii padoThI O0bem B yacax
O0bem 00pa3oBaTeIbHON NPOrPaMMbl TN CIUTIIHHbI 136
OcCHOBHOE co/iepKaHue 118
B TOM YUCIIC:

TEeOpeTUIecKoe o0ydeHue 40
IPAKTUYECKHE 3aHSITHSI 78
B T.4. NPO(ecCHOHATBLHO-OPHMEHTHUPOBAHHOE COJIePKAHUE 30
(conepskaHue NPUKJIATHOTO MOTYJIS)

B TOM YUCIJIIC:

TEOpETHUECKOe 00yUueHne 8
MPAKTUYECKUE 3aAHATHUSA 22
IIpomeskyTOUHAs aTTecTAUMS 18
B TOM YHCJIE:

KOHCYJIbTAIlNU 12

JK3aMeH 6




2.2. TemaTnueckuii ni1aH u coaep:xkanue yyeoHou qucuumiannsl CO0.02.01 Xumus

Tabauua 2 — TeMaTuuecKkuii iiad JUCLUATIIUHEI

Hroro B T.4. B popme KoJsin4yecTBO ayAMTOPHBIX YacOB
HaumeHoBaHue pa3jaeioB U TeM aKajeMH4yecKHX | MNPaKTHYECKO BCero TeopeTny. NpaKTH4.
4acoB MOJATOTOBKH o0yueHue 3ausatus (KP)
1 CEMECTP
Paszgea 1. OCHOBBI CTPOEHUS BelIECTBA 8 4 8 4 4
Tema 1.1. CTpoeHue aTOMOB XUMHUYECKUX JIEMEHTOB U IPUPOJA 4 2 4 2 2
XUMUYECKON CBS3U
Tema 1.2. [lepuonnueckuii 3akon u Tadnuma /.M. Menneneena 4 2 4 2 2
Pa3nen 2. XumMuueckue peakuum 12 8 12 4 8
Tema 2.1. Tunbl XUMUYECKUX pPEAKIIHI 6 4 6 2 4
Tema 2.2. DnekTpoauTrdeckas JUCCOIMALUS M HOHHBIN 00MeH 6 4 6 2 4
Pa3znea 3. CtpoeHue U CBOIICTBA HEOPraHMYECKUX BeNIECTB 20 14 20 6 14
Tema 3.1. Kinaccudukarys, HOMEHKIATypa U CTPOCHHE HEOPTaHMUECKUX 6 4 6 2 4
BEIECTB
Tema 3.2. Ou3uKo-XxMMHUYECKHE CBONCTBA HEOPTaHUYECKUX BELLIECTB 10 8 10 2 8
Tema 3.3. [Ipon3BoACTBO HEOPraHUYECKHUX BEIIECTB. 3HAUCHUE U 4 2 4 2 2
IpUMEHEHHE B OBITY U Ha MPOM3BOJCTBE
Pa3nes 4. CTpoeHue M CBOICTBa OPraHNYeCKHX BellleCTB 32 16 34 14 20
Tema 4.1. Knaccudukaimsi, CTpoeHHE 1 HOMEHKIIATypa OpTaHUYECKUX 12 8 12 4 8
BELIECTB
2 CEMECTP
Tema 4.2. CBoiicTBa OpraHN4eCKUX COEIMHEHUN 16 8 16 8 8
Tema 4.3. Oprannyeckre BEIECTBA B KU3HEAEATEIIBHOCTH YEIOBEKA. 6 4 6 2 4
[Ipon3BoCTBO U IPUMEHEHHE OPraHUYECKUX BEIIECTB B
POMBIIUIEHHOCTH
Pa3nen 5. Kunernueckne u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH 8 6 8 2 6
NPOTEKAHUS] XUMHYECKHX peaKIuii
Tema 5.1. Kunetnueckue u T€pMOAMHAMHYECKHAE 3aKOHOMEPHOCTH 8 6 8 2 6
IIPOTEKAHUsl XUMUYECKUX peakluii. PaBHOBECHE XMMUYECKUX PEAKIUI
Pasznen 6. [ucnepcHble cucTeMbl 6 4 6 2 4
Tema 6.1. JlucniepcHble cucTeMBbI M (DAKTOPHI UX YCTOHUYHUBOCTH 4 2 4 2 2
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Tema 6.2. MccnegoBanue CBOMCTB TUCTIEPCHBIX CUCTEM ISl UX 2 2 2 - 2

UACHTU(DUKAIIH

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJEPKAHME (COMEPKAHUE 30 22 30 8 22
NMPHUKJIAJTHOT0 MOIYJIA)

Pasznen 7. KayecTBeHHbIE peaklMi O0OHAPYKEeHUSI HEOPTraHUYECKUX U 6 4 6 2 4

OpPraHMYecKuX BelecTB

Tema 7.1. O6HapyXeHHE HEOPTAaHUIECKUX KATUOHOB U aHUOHOB H 6 4 6 2 4

OpTaHUYCCKUX BCIICCTB OTACJIBbHBIX KJIIACCOB C UCITOJIb30BAHUEM

Ka4eCTBEHHBIX PEaKInii

Pa3nes 8. Xumus B ObITY M NIPOM3BOACTBEHHOM JeSITeIbHOCTH 4 4 4 - 4

yeJioBeKa

Tema 8.1.Xumus B ObITY U IPOU3BOJICTBEHHOM JEATEIHHOCTH YEJIOBEKA 4 4 4 - 4

Pa3nen 9. UccienoBanue u XuMH4ecKMil aHAJIN3 00beKTOB Ouochepbl 20 14 20 6 14
Tema 9.1. OcHOBBI Ta0OpPAaTOPHOMN MPAKTUKH B TIPO(HECCHOHATBLHBIX 2 2 2 - 2

71a00paToOpUsx

Tema 9.2. Xumudeckuii aHaau3 mpoo BOJIbI 4 2 4 2 2

Tema 9.3. XuMnuecknii KOHTPOJIb Ka4e€CTBa MPOJTYKTOB MUTAHUS 4 2 4 2 2

Tema 9.4. Xumudecknii aHanu3 1poO NOYBHI 4 2 4 2 2

Tema 9.5. VccrnenoBanue 00beKTOB OHOCHEphI 6 6 6 - 6

KoncyabTanuun 12 - - - -

JK3aMeH 6 - - - -

BCEI'O 136 78 118 40 78
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Ta6mmma 3 — Coaeprxanue JUCITUTUTUHBI

HaunmenoBanue
pa3iesioB u TeM

Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NPogecCHOHATbHO-OPHEHTHPOBaHHOE),
JIa00paTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOH MOAYJ/Ib

O0beM yacoB

DopmupyeMbIe
KOMIIETCHIIUH

1

2

4

Pasznea 1. OcHOBBI CTPO

CHHHA BelIeCTBa

Tema 1.1.

CrpoeHue aToMOB
XHUMHYECKHX
2JIEMEHTOB U IIpUpoJa
XUMHYECKOH CBSI3U

Copep:xxanue y4e0HOro MmarepuaJja

1. CoBpeMeHHasi MOJIeJIb CTPOEHUS ATOMA.

OnekTpoHHass KoHburypamus aroma. Kiaccudukamuwss XMMHUYECKUX JJIEMEHTOB (s-, p-, d-
37eMeHThI). BaneHTHbIe 37eKTpOHBL. BaneHTHOCTh. DNEKTPOHHAS MPUPOAA XUMUUYECKON CBSI3H.
DnexTpooTpunaTebHOCTh. KoBanieHTHas CBsI3b, €€ Pa3HOBUIHOCTH M MEXaHU3Mbl 00pa30BaHuUs
(oOMeHHBI M TOHOPHO-aKIENTOpHBIN). MoHHas cBsi3b. Meramummueckas CBs3b. BojopomHas
CBSI3b. MeXMOJIEKYIISIpHbIE B3aUMOJIeHCTBUS. M30TOMBI, OCHOBHOE U BO30YXJACHHOE COCTOSIHUE
aToma, TMOpHUIU3aIisi aTOMHBIX OpOuTasei.

N[ | 00| W

IIpakTnyeckune 3aHsITHSA

2*

113 Nel. Pemienne nmpakTH4ecKHX 3aJaHUIl HA COCTaBJIEHHE JJIEKTPOHHO-rpaduyecKux
dopmys snemeHTOB 1-4 mepHOIOB, SJIEKTPOHHBIX (OPMYI MOJIEKYJ M OIpeAeTeHHE THIIA
CBSI3H.

Pemtenue 3amaHuii Ha HCIIOIB30BaHHE XMMHUYECKOM CHMBOJHMKHA M Ha3BaHUU COEOUHEHHUU IIO
HOMEHKJIAType MEXIYHAPOJHOIO COI03a TEOPETUUECKON U MPUKIAAHON XUMUH U TPUBUATIBHBIX
HA3BaHWMA [Tl COCTABJICHHUS XUMHUYECKMX (DOpPMYNT JBYXaTOMHBIX COCIUHEHHUH (OKCHIOB,
Cynb()UI0B, THAPUJIOB U T.11.) U IPYTMX HEOPTAHUUECKUX COSAMHEHUN OTIEIbHBIX KJIACCOB.

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3

Tema 1.2.
[lepuoanueckuii 3aKoH
u tabnuna J[. 1.
Meunpeneena

ConepxxaHue y4eOHOro MaTepuasa

2. Ilepuoamueckasi cucteMa xumMudeckux 3jemeHToB .. MenaeseeBa.

@usnyeckuil cmpica Ilepuonnueckoro 3akona .M. Menneneea. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMMUYECKHX 3JEMEHTOB, 0O0pa3yeMbIX MMM IPOCTBIX U CIOXHBIX BEIIECTB B
COOTBETCTBUM C IIOJIOKEHUEM XMMHUYECKOro J3yieMeHTa B Ilepuonuueckoir cucreme.
MupoBo33peHueckoe u HaydyHoe 3HaudeHue Ilepuonmueckoro 3akona J[.M. MeHnneneena.
ITpornoss! JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

IIpakTu4yeckune 3aHATHS

2*

113 Ne2. Pemenne npakTuKO-OpMEeHTUPOBAHHBIX TEOPETUYECKUX 3aJaHU I

Ha XapaKTepHU3aIHi0 XUMUYECKUX IIEMEHTOB «METALUTNYECKUE / HEMETAUNTMIECKUE CBOHCTBAY,
AIEKTPOOTPHUIIATEIFHOCTh M CPOJACTBO K AJIEKTPOHY XMMHYECKUX DJIEMEHTOB B COOTBETCTBHE C
nux 3J'I€KTpOHHBIM CTpOQHI/IeM U TII0JIOKCHHUEM B nepnonnqecxoﬁ CUCTCMEC XHUMHUYCCKUX
anementoB JI.1I. MenneneeBa». Pelienre pacyeTHbIX 3a7a4 Ha HAaXOXICHUE OTHOCHUTEIIbHOMN
MOJIEKYJIIpHOM Macchl. OnpezelieHne MacCOBOM JOJM XUMHUYECKUX SJIEMEHTOB B CII0KHOM

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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BeniecTBe. COCTaB, CTPOCHHUE MOJICKYI.

Pa3nen 2. XumMuueckue peakuuu

12

Tema 2.1. Tunsl

XUMHYECKUX peaKIui

ConepxxaHue y4eOHOro MaTepuasa

3. Kuaccupukaumsi v THOBI XMMHUYECKHX PeaKUud ¢ y4YacTMeM HEeOPraHMu4YecKHX
BelleCTB.

KonuuectBennbie oTHOUIEHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMHU U
pacucCThbl IO YpPAaBHCHHUAM XUMHWYCCKUX peaKuHﬁ. Monp kak CAMHHUIIa KOJIMYCCTBA BCIICCTBA.
Mosiprast Macca. 3aKOHBI COXPAHEHUsI MAacChl M dHEPTruH. 3akoH ABoraapo. MossipHbIH 00BeM
ra3os. OTHoOcUTEIbHAS IUIOTHOCTH T'a30B.

Peakuuu komrmuiekcooOpa3oBaHUsI C ydYyacTHEM HEOPraHMYECKHX BeIIecTB (HAa mpuMepe
THAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/IH).

[\

IIpakTnyeckune 3aHATHSA

4*

IT3 Ne3. CocraBiieHHe YpaBHEHMH peaklUil COeIHMHEHMs, PA3JI0KeHUs], 3aMeLlIeHHs,
o0meHa.

VYpaBHEHUS peakiuii TOPEeHHUs, HOHHOTO OOMEHa, OKHCIEHHMSI-BOCCTAHOBIEHHs. Pacuer
KOJIMYECTBEHHBIX XapaKTepUCTUK MCXOAHBIX BEIIECTB W MPOAYKTOB peakuuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHK MPOIYKTa PEAKLUU COSAUHEHUS, €CIIM OJTHO U3 BEIIECTB 1aHO
B M30BITKE W/WIM COIEPKHUT MpuMecu. Pacder maccoBoil WM OOBEMHOW JOJM BBIXOJA
IPOAYKTa PEaKIMH COENMHEHNS OT TEOPETUYECKH BO3MOXKHOT0. PacyeT 00beMHBIX OTHOIICHUN
razoB. Pacdyer Macchl (00bEeM, KOJMYECTBO BEIECTBA) MPOAYKTAa PEaKIUH, €CIU OIHO U3
BEIIECTB JAHO B BHJIE PACTBOPA C ONPEAEIEHHOM MAacCOBOM J0JI€ paCTBOPEHHOI'O BEIIECTBA.

I13 Ne4. PemieHne ypaBHeHHUi OKMCICHUA-BOCCTAHOBJICHHS.

Crenenp okucineHus. OKUCIHUTENb M BOCCTAaHOBUTENb. OKHCINUTENIBHO-BOCCTAHOBUTEIIBHBIE
pcaknuu B IMPpUPOAC, MNPOU3BOACTBCHHBIX IIPOLCCCAX U KUBHCACATCIBHOCTU OPTraHHU3MOB.
OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIA ~ MOTeHnuan cpeabl. CocTaBieHME M ypaBHUBaHME
OKHUCIUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ MCETOOM JBJICKTPOHHOTO Oamanca. Tunu4HbIe
HEOPraHNYeCKUe OKUCIUTENN U BOCCTAHOBUTEIM. DJIEKTPOJIU3 PACTBOPOB U PaCIJIaBOB COJIEH.

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 2.2.

DIIEKTPOIUTHYECKAS
IUCCOIMAIINS U MOHHBIN

o0meH

Conepxanue y4eOHOro Marepuasa

4. Teopusi 3JIeKTPOJUTHYECKON qUcconnanum. Peaknium HOHHOTo0 00MeHa.

CocraBieHne peakuuii MOHHOIO OOMEHa IyTeM COCTABJICHHSI MX TOJHBIX M COKPAIEHHBIX
WOHHBIX ypaBHEeHMH. ['maponus cosieil. 3HaueHWE TUAPOJW3a B OMOJOTHYECKUX OOMEHHBIX
npoueccax. [IpuMeHeHne ruiponn3a B IPOMBIIIICHHOCTH.

IIpakTuyeckune 3aHATHS

4*

113 NeS. Pemenne 3a1a4 HA COCTaABJIeHUE PeAKLIM HOHHOTO 00MeHa

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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IIyTEM COCTABJICHUS WX IOJHBIX M COKPAILEHHBIX HOHHBIX ypaBHEHUH. PemeHne 3amad Ha
COCTABJICHHE MOJIEKYJSIPHBIX WM MOHHBIX YPaBHEHUM THAPOJINM3A, OINPEIEICHUE CTEIEHU
TUAPOIN3A.

I13 Ne6. Peakuum rugposusa

HccnenoBanue cpelpl pacTBOPOB coJiei, 00pa30BAHHBIX CUIIBHBIMH U CIIa0BIMHU IPOTOJUTAMH, U
UX peaKkIMid C pacTBOpaMH IIeJIo4YM M KapOoHaTa HaTpus. CocTaBieHHE peakIUil THApoIM3a
coJie.

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKHUX BelleCTB

20

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

ConepxaHue y4eOHOro MaTrepuasa

5. Kuaaccupurkanmsi, HOMEHKJIATYPa U CTPOEHHE HEOPTAHMYECKHUX BeleCTB

[Ipenmer HeopraHmueckoi XxuMuu. B3ammocBs3p Heopranumdeckux BemiecTB. Kimaccudukarms
Heoprannuecknx BemectB. [Ipoctele m cnoxHble BemecTBa. OCHOBHBIE KIJIACCHI CIIOMHBIX
BEUIECTB (OKCHUbI, TUIAPOKCUBI, KUCIOTHI, coyin). HoMeHKiaTypa 1 Ha3BaHHE HEOPTaHUYECKUX
BEUIECTB MCXONS U3 UX XUMHUYECKOW (OPMYINbI WM COCTaBICHHE XHUMHUYECKOH (OpMYIIbI
UCXOJS U3 Ha3BaHUs BELIECTBA 110 MEKYHAPOIHOM WM TPUBHUAJIbHOW HOMEHKJIATYpE.
MesxmoleKkyIsipable B3aumMoAencTBusl. Kpucramioruaparel. ArperaTHble COCTOSTHUSI BEUIECTBA.
Kpucrannmuueckue u amop¢HbIe BemlecTBa. THMBI KPUCTAJUIMYECKHX PEIHIETOK (aTOMHas,
MOJIEKYJISIpHAs, MOHHAs, MeTajsindecKkas). 3aBUCUMOCTh (PU3WYECKUX CBOWCTB BEIECTBA OT
TUTIA KPUCTAJUTMYECKOH perieTku. [IpuanHel MHOr0oOpasust BELIeCTB.

CoBpeMeHHbIE TPEJCTABICHUS O CTPOSHUM TBEPIBIX, KUIKHUX W Ta3000pa3HbIX BEIIECTB.
Kunkue KpucTauibl.

IIpakTnyeckune 3aHATHSA

4*

113 Ne7. Pemienue 3a1a4 Ha pacyeT MacCOBOM 01U XMMHUYECKOI0 3JIeMeHTAa (CoOeIMHEeHH)
B MOJIeKYy.J1e

Pemenne mnpakTHYeCKMX 3aJaHUN 1O KIAacCH(HKAlKMM, HOMEHKIAType M XUMHYECKUM
(dbopMyniaM HEOpraHMYECKHX BEIECTB PAa3IMYHBIX KJIACCOB (HA3bIBaTh U COCTABIATH (POPMYIIBI
XUMHYECKHUX BEIIECTB, OMPENENSITh MPUHAMICKHOCTh K Kiaccy). Ilouck wHbopManuu 1o
Ha3BaHMSIM, HIECHTHQHUKATOPaM, CTPYKTYPHBIM (OpMyIIaM.

113 Ne8. IMosyyeHne U aHAJM3 CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BeleCTB.
[Tonyuenue u cBoiicTBa Bogopoza. [lomydyenrne u cBOWCTBa OKCUIOB (OKCHIA MarHus, OKCHIa
xpoma (I11), okcupa uunka). [lomydenne u uccineqoBaHue CBOMCTB OCHOBAaHUM, KUCIIOT, COJIEH.

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 3.2. dusuxo-

Copep:xxaHue y4e0OHOro MmarepuaJja

10

OK 01
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XUMHUYECKHUE CBOWCTBA
HEOPTraHUYECKHUX
BEILIECTB

6. Meranabl. XuMHYeCKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeleCTB
OOmme ¢usmueckne M XUMHUYECKHE CBOiicTBa MeTaiioB. CrocoObl MOJy4eHus. 3HAYCHHE
METAJIJIOB U HEMETAJJIOB B MPUPOJIE U KU3HEEATEILHOCTH YelloBeKa U oprann3moB. Kopposus
METAJIJIOB: BUBI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT Koppo3uu. Hemeramnsl. OOmue
(dbU3UMYecCKne W XMMUYECKHE CBOWCTBA HEMETAJIOB. TumuyHble cBoicTBa MeTtaywioB [Y— YII
rpynm. Knaccudukanus 1 HOMEHKIIATypa COSAMHEHU HeMeTauioB. KpyroBopoTsl OMOTEHHBIX
AJIEMEHTOB B MPUPO/IE.

Oxkcunbl, THAPOKCUABI, KUCIOTHI, COJU U JIp. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJIHBIX COETUHEHMI, BHICIINX OKCHJIOB M TUIPOKCUIOB.

IIpakTHYeckHe 3aHATHA

> <)

I3 Ne9. CocraBjieHue ypaBHEHMH XHMHYECKHX Ppeaknuid ¢ y4acTHeM TMPOCTHIX M
CJI0KHBIX HEOPraHMYeCKUX BelIeCTB: OKCHIOB METAJJIOB, HEMETAIUIOB M aM(pOTEpHBIX
AJIEMEHTOB;  HEOPraHMYECKUX  KHUCJIOT, OCHOBaHMM UM  aMQOTEpHBIX TUAPOKCUIOB,
HEOPraHUYECKUX COJIEH, XapaKTePU3YIOIUX UX CBOUCTBA.

13 Ne10. UccaenoBanue pu3nuecKuX U XMMHYECKHUX CBOICTB MeTAJJIOB.

Jlaboparopnass pabora «CBoiicTBa MeTasioB». PellleHHe SKCIEPUMEHTANBHBIX 3a1ad TIo0
CBOMCTBAM XMMHUYECKUM CBOWCTBaM METAJIJIOB, 0 PACIO3HABAHUIO U MOJYYEHUIO COECIUHEHUN
METAJIOB.

113 Nell. PemeHne NpaKTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3laHUI1 HA CBOMCTBA U
NoJIy4eHHe HEOPraHMYeCKNX BelleCTB.

I3 Nel12. UccaenoBanue Gpu3nuecKuX U XMMHUYECKHUX CBOMCTB HEMETAJLJIOB.

Jlaboparopnass pabota «CBoHCTBa HEMETayUIOBY». PelieHHe SKCIepUMEHTAIBHBIX 3a7ad o
CBOMCTBAM XUMHYECKMM CBOWCTBAM HEMETAUIOB, IO pACHO3HABAHUIO U IOJYYECHHIO
COEAMHEHHUI HEMETAJIJIOB.

OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 3.3.

[IpousBoacTBO
HEOPTaHUYECKHUX
BEIECTB. 3HaYECHHUE U
MpUMEHEHUE B OBITY U Ha
MIPOU3BOJICTBE

ConepxxaHue y4eOHOro MaTepuasa

N

7. OOmme mnpeacraBjieHUsi O NPOMBIILIEHHBIX CHOCO0aX TMOJYyYeHUs] XMMHYECKHX
BeLeCTB

(Ha mpuMepe NPOU3BOJICTBA aMMHUaKa, CEpHON KHUCIOThI). YepHass W LIBeTHas METaJUIyprusl.
[IpakTnueckoe NPUMEHEHHE AIEKTPOJIM3A JUIS TOJIYYEHMS ILEJIOYHBIX, MIEI0YHO3EMEIbHBIX
MeTayioB M amoMuHUs. CTEKJI0 M CWJIMKAaTHas MPOMBINUIEHHOCTh. [IpoOrema oTxonoB u
NOOOYHBIX MTPOAYKTOB.

IIpakTnyeckune 3aHATHSA

113 Ne13. Pemienne mpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUI O POJIM HEOPraHUYeCKOM
XHMHUM B PA3BUTHH MeTUIIHHbBI

OK 01
OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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Pasznea 4. CTpoeHue U CBOIiCTBA OPraHNYeCcKUX BellecTB

34

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIICCTB

ConepxxaHue y4eOHOro MaTepuasa

12

8. B3amMocBsI3b HEOPraHNYeCKNX U OPraHM4YeCKHX BellecTB.

[Ipenmer opraHnyeckol XUMHUH. XUMHUYECKOE CTPOCHHE KAK IMOPSAAOK COCIWHEHUS aTOMOB B
MOJIEKYJIE COTJIaCHO MX BaJ€HTHOCTH. OCHOBHBIE ITOJIOKEHUS TEOPUU XMMHUUYECKOTO CTPOEHUS
opraHuueckux coennHeHuil A.M. bytiepoBa. YriaepoaHblil CKeleT OpraHM4ecKONd MOJIEKYJIBI.
MounekynsipHble U CTPYKTYpHBIE (pa3BepHYThIE, COKPAILIEHHbIE) XUMUYECKUE (OPMYIIBL.

9. 3aBHCHMOCTB CBOMCTB BelIeCTB OT XHMHYECKOI0 CTPOCHHUSI MOJIEKY.I.

N3omepuss m wm3omepsl (CTPYKTypHas, TeoMeTpudeckas (Iuc-TpaHc-uzoMmepus). KpaTHocTb
XuMu4deckoi cBs3u. [loHstTe o QyHKIMOHANBHOW Tpynme. I[IpuHIMIBI KiIaccuUKAIUH
OpraHWYEeCKHUX COEIMHEHHMI. MeXayHapoaHas HOMEHKJIATypa W NIPHHIMIBI HOMEHKIJIATYpPbI
OPraHNUYeCKUX COCTMHEHUMU.

IIpakTnyeckune 3aHATHSA

8*

113 Ne14. HomeHk1aTypa OpraHuyecKuX CoeJMHEHNH OT/AeJbHbIX KJIAaCCOB

(HachIlICHHBIE, HEHACHIIICHHbIE M apOMaTHYEeCKHE YIJIEBOAOPOAbI, CHHPTHI, (PEHOIBI,
aNbJIeTU/Ibl, KETOHBI, KapOOHOBBIE KUCIOTHI U JAp.) CocTaBieHHE MOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJ OpraHMYECKHX BEIIECTB OTACIBHBIX KIIACCOB, MCIONB3YS MX Ha3BaHUS
110 CHCTEMAaTHYeCKONH HOMEHKJIAType.

I13 NelS. M3rorosieHue Moaesieil MOJIeKyJ aJJKHHOB, HX H30MepOB

II3 Ne16. Pacuerbl mnpocreiimiedd (opMyJibl OPraHUYecKoOil MOJIEKYJbl, HCXOASl W3
3JIEMEHTHOI'0 COCTABA

I13 Nel7. ITosryuyeHne MmeTaHa U M3y4YeHHE €0 CBOMCTB:
TOpEHHs, OTHOIIICHUS K OpOMHOM BOJIe M pacTBOPY NepMaHranara kanus. Jlaboparopnas pabora

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 4.2. CBoiicTBa
OPTraHUYECKHUX
COEIMHEHUN

ConepxxaHue y4eOHOro MaTepuasa

16

10. Pu3uko-xuMHYECKHEe CBOMCTBA OPraHUYECKUX COeIMHEHHUH OTAeJbHbIX KJIACCOB.
0Cc00EHHOCTH KJacCHU(MKAMM M HOMEHKJIATyphl BHYTPH Kjacca; TOMOJIOTMYECKHHA DI U
obmas dopmyna; wuzomepus; (PU3NUECKHE CBONCTBA, XHUMHYECKHE CBOWMCTBA; CIIOCOOBI
MOJIYYEHHUSL.

11. IlpeaesabHble, HenpeaeabHbIe, APOMATHUYECKHE YIJIEBOI0POAbI.

FopeHHe MCTAaHa KaK OJWH H3 OCHOBHBLIX HCTOYHHUKOB TCIIJIa B MPOMBINIJICHHOCTU U 6BITy.
CaolicTBa NPUPOIHBIX YIIIEBOJOPOIOB, HAXOXKIECHHE B IPUPOJE U MPUMEHEHHE aJIKaHOB;
l'openue anermneHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JI CBAPKH U PE3KU
METAJIJIOB;

12. Kucaopoacoaep:xkamye coelMHeHUsl. A30TCO/AepKaLIMe COeUHEHUS

OK 01
OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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(ctupThl ¥ (PEeHOIBI, KAPOOHOBBIE KUCIOTHI M A(DUPHI, aTbACTUIBI U KETOHBI, KUPBI, YTIICBOIBI).
[IpakTuyeckoe  TpUMEHEHHE  ATWJICHIVIMKONA,  TiuiepuHa, ¢Qenoma.  [Ipumenenue
dbopmanpaeruia, aneTanbAeTHIa, YKCYCHOW KHUCIOTHL. MBIIa KaK COJNM BBICHIMX KapOOHOBBIX
KHCJI0T. Morolue CBOMCTBA MbL1a. AaMHHBI 1 aMUHOKHCJIOTBI, OCIKH.

13. Kunaccupukauus 1 0COOCHHOCTH OPraHMYeCKNX PeaKkni. 2

PeakunonHele 1eHTphl. Paaukansl. IlepBoHayanbHbIE MOHATHS O TUIAX W MEXaHU3Max

OPraHNYeCKUX PEaKIUM.

IIpakTH4eckue 3aHATHSA 8*

113 Nel8. IMosryyeHue 3TH/I€HA AerdApaTalnueii ITUJI0BOrO CIIUPTA. 2

JlabopartopHnas pabota B3anmopeiicTBre sTuaeHa ¢ OpOMHOM BOJIOW, pacTBOPOM IEpMaHTaHaTa

kanus. CpaBHEHHE IUIAMEHHM STHJICHA C ITUIAMEHEM NpeAeNbHBIX YIJIeBOJOPOIOB (MeTaHa,

ponaH-OyTaHOBOM CMECH )»

I13 Ne19. CocraBiieHue peakuuii NpPHCOCAMHEHUS] W OKHCJIECHHMS Ha IpUMepe 3THJIEHA. 2

Pemenue pacueTHbIX 3a1a4

C MCIIOJIb30BAaHUEM IIJIOTHOCTH Ta30B IO BOAOPOIY U BO3IYXY.

113 Ne20. IIpoBeneHue XMMUYECKUX PeaKIUii ¢ AHWJIMHOM M TJIUIIHHOM 2

JlaGopatopnas paborta «O0Opa3oBanue coneil anunuHa. bpomupoBanue anunuHa. O6pa3oBanue

cosied rimnuHa. [looydyeHne MeTHOM CoNM MIMIMHAY. PenieHne sKCrepuMeHTaIbHbIX 3a4a4.

I13 Ne21. Pemienne pac4yeTHbIX 32124 110 YPABHEHUSIM PeaKLIMil ¢ y4acTHEeM OpPraHu4YecKuX 2

BellecTB.

Pemenne nenodek npeBpamieHuil Ha T€HETHMYECKYIO CBA3b MEXKIY KJIAcCaMU OPTraHUYECKUX

COCAMHEHHMI C COCTABJICHUWEM HAa3BaHUW OPraHMYECKUX COEAUHEHHI MO TPUBHUAIBHON WU

MEKIYHAPOJHOM CHUCTEMAaTUYECKOM HOMEHKIIATYype.
Tema 4.3. Conep:xxanue y4eOHOro MmaTepuaja 6 OK 01
Opranndeckue BelecTsa | 14, Buoopranuyeckue coeTuHEHHS. 2 OK 02
B XKU3HCICATCIEHOCTH [Tpumenenne u 6uonoruveckas poib yrieBoaoB. OKUCICHUE YIIIEBOJAOB — HCTOYHHUK YHEPTUU OK 04, JIP 2, 3,
HCIIOBCKA. KUBBIX Opranu3moB. OOmacTu NMpUMEHEHHs] aMUHOKHUCIOT. [IpeBpaiieHus: OelKoB MUIIU B 4,6,7,8,9, 10,
IIpoussozcTso n opranuszMe. buonornueckue ¢ynknun OenkoB. buonormueckue QyHKIUM KupoB. Poib 13, JIP-KK 1, JIP-
HIPUMCHCHHC OpPraHMYeCcKO XMMUU B PEeLICHUH MpoOIieM NuIeBoi 0ezonacHocTu. HykiienHOBBIE KUCIIOTHI: COII-1-3
OPraHNMYECKHUX BEIIECTB OK 02

B IPOMBIIIJICHHOCTHU

coctaB u crpoeHue. Crpoenue HykineotunoB. CoctaB HykinenHoBbiX kucioT (JJHK, PHK).
PoJ1b HyKJIIEMHOBBIX KHCIIOT B )KM3HEAEATEIbHOCTH OPIraHU3MOB.

Posnb oprannueckoil XuMHUH B peIIeHHH MpoOIeM YHEPreTHUecKoi 6€30MacHOCTH, B Pa3BUTUU
MEIULUHBI, CO3AAHUU HOBBIX MaTEpUAJIOB, HOBBIX MCTOYHUKOB 3HEPruM (aJbTEepHATHBHBIE
MCTOYHUKHU dHepruu). OnacHOCTh BO3JECHCTBHS Ha )KMBbIE OPraHU3Mbl OPIrAaHUYECKUX BEIIECTB
OTJEJIbHBIX KJIACCOB (YIJIEBOJIOPOJIbl, CHMPTHI, (PEHOJIbI, XJIOPOPraHUYECKHE IPOM3BOJHBIE,
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aJBACTUJIBI M JIP.), CMBICI IMIOKAa3aTessl PEACIbHO JOIMYCTUMON KOHIIEHTPAITUU

IIpakTHYecKkue 3aHATHS

4*

113 Ne22. UnenTuukanusi OpraHudecKuX coeJMHEHU OTAeJbHbIX KJIACCOB

(Ha mpuMepe ampACTUIOB, KpaxMmayia, YKCYCHOH KHCIOTHI) C HCIIOJIb30BAHHEM HX (DU3HKO-
XMMHYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUA.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK 1O COCTABJICHUIO XHMWYECKUX PEaKIUH,
OTPAXKAIOIIUX XWMHYECKYIO AKTUBHOCTh OPraHMYECKUX COCIMHEHUW B Pa3JIMYHBIX Cpeaax
(IpUPOIHBIX, OMOJIOTMYECKHUX, TEXHOTEHHBIX ).

I13 Ne23. Jlenatypanus 0esika npu HarpeBaHuM. [{BeTHbIe peakunu 0e1Ko0B.
Bo3HUKHOBEHHE AHAJIUTHYECKOTO CHUTHAla C TOYKH 3PEHHUS XUMHUYECKUX IPOLECCOB IpH
NPOTEKaHUM KadeCTBEHHOW pEakKLUH, IO3BOJIIONIEH HACHTU(MHUIHUPOBATh TNPEATIOKECHHbIE
OpPraHUYECKUE BEIIECTBA.

Pa3nes 5. Kunernueckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHMA XUMHYECKUX pPeaKuii

Tema 5.1.
Kunernueckue u

TEPMOANHAMHUYCCKUEC

3aKOHOMEPHOCTHU

MPOTEKAHUS XUMHYECKHUX
peakuuii. PaBHoBecue
XUMHYECKUX PeaKIui

Conep:xxanue y4e0OHOro MmaTepuaJja

15. Xumnueckune peakuuu. Knaccupuxkanusa XuMHYECKHX peaKIMii:

- mo (azoBoMy cocTaBy (TOMOTEHHBIE M TE€TEPOTCHHBIC), 10 HCIIOJIH30BAHUIO KaTaIH3aTopa
(KaTaTUTUYECKUE U HEKATATUTUYECKUE).

CKopocTh peakliid, €€ 3aBHCHUMOCTh OT pa3UYHbIX (PAKTOPOB: MPHUPOJBI PEarupyrOIINX
BEIIECTB, KOHLIEHTPAIMH pEearupyrollnx BeIIecTB, TemmepaTypsl (mpaBwio Bant-I'ododa),
IUIONIA/IM PEAKIIMOHHOM MOBEPXHOCTH, HATNUHUs KaTanu3aTopa. Poib kaTanm3atopoB B mpupoie
U TIPOMBIIUIEHHOM MTPOU3BOJICTBE.

OHeprus akTUBalUMU. AKTHUBUPOBAHHBIM KoMIUiekc. Karammuzatopel u Kkatanus. Poib
KaTaJIn3aTOPOB B MIPUPOJIE U MPOMBIIIJICHHOM ITPOU3BO/ICTBE.

- mo TtemwioBoMy Od(dekty (9K30TEpPMHYECKHE, SHIOTEPMHUYECKHE), IO O0O0paTUMOCTH
(oObpatumblie 1 HeoOpaTuMble). TemnoBbie APPEKTh XUMHUECKUX peakiuil. Tepmoxumudeckue
ypaBHeHUsA. OOpaTuMoOCTh peakiuidl. XUMHUYECKOE paBHOBECHE U €ro CMEIICHHUE TI0]
NEHUCTBUEM pA3NIUYHBIX (DAKTOPOB (KOHIIGHTpAIMSI PEAareHTOB WM MPOIYKTOB PEAKIIHH,
JaBJIeHHUe, TeMmIiepaTypa) AJis CO3/IaHUs ONTHMAJbHBIX YCIOBUH MNPOTEKAHUS XUMHYECKHX
IIPOLIECCOB.

[Tonsitne 00 SHTamBNUU W SHTponuu. DHeprusi [ mb6ca. 3akon ['ecca m ciencTBus U3 HETO.
Posib cMeneHnst paBHOBECHSI B TEXHOJIOTHYECKUX MPOIECCAX.

IIpakTnyeckune 3aHATHSA

6*

113 Ne24. Ompenesienne 3aBUCMMOCTHM CKOPOCTH pPeakuuMM OT KOHIEHTPAIHUU
pearupyoumx BemecTs

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEaKIMK OT KOHIEHTpalnuu. OnpeaeieHne KOHCTaHThI
CKOPOCTH peaKluu rpayudecKuM METOOM.

113 Ne25. PemeHue NMpakTHKO-OPMEHTHPOBAHHBIX 3aJaHMl HA NMPUMEHEHUe NMPUHIUNA 2

Jle-lllaTeane

JUIS HaxOXKICHHsI HAINpaBJICHHUS CMEUICHHs PaBHOBECHS XMMHUYECKON peakuud W aHalu3

(hakTOpOB, BIHSIONIMX HA CMEIICHINE XUMUYECKOTO PAaBHOBECHS.

Brnusinue pa3nuyHbix GaKkTOpoB HA U3MEHEHHUE PABHOBECHS XUMUYECKHUX PEAKIIHA.

3aK0oH JEHCTBYIOIUX MAacC M KOHCTaHTa XMMHYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX

KOHIICHTpAllU pearupyronux BEIIeCTB U MPOIYKTOB peakiuid. PacueTsr TemiaoBoro sddexra

peaxkuuu.

I3 Ne26. MH3yuyeHue BJIMSHUS Pa3JIMYHbIX (PAKTOPOB HA CMelleHHe XHUMHYECKOro 2

paBHOBecHS.

HccnenoBanue BIUAHUS U3MEHEHHS] KOHIIEHTPAIMH BEILECTB, PEaKIMHU CPEAbl U TeMIIepaTyphl

Ha CMEIIEHHE XUMHUYECKOro paBHOBecus. CpaBHEHHE TMOJYYEHHBIX pe3yJIbTaTOB C

TEOPETUYECKH MPOTrHO3UpYeMbIMU Ha ocHOBe npuHiuna Jlelllarenne.
Pa3nen 6. lucnepcHble cUCTEMBI 6
Tema 6.1. ConepxaHue y4eOHOro Marepuasa 4 OK 01
JlucniepcHble CUCTEMBI U | 16, JTucnepcHbie cuctembl. Kotonaabie cucrembl. McTHHHDBIE PACTBOPBI. 2 OK 02, JIP 2, 3,
(hakTOpBI NX PactBopenne kak ¢u3uKo-xuMuyeckuii mporecc. PactBopel. CrocoObl HPUTOTOBICHHS 4,6,7,8,9, 10,
YCTOHYHMBOCTH pactBopoB. PacTtBopumocTh. MaccoBass 0ois  pacTBOPEHHOro BemiecTBa. [IpemensHO 13, JIP-KK 1, JIP-

JOMYCTHMbIE KOHIICHTPAIIUHU B UX MCIIOIH30BAHKE B OIICHKE IKOJIIOTUYECKOM O€30TacHOCTH. COII-1-3

Knaccudukanmst mucriepcHeix cucteM mo coctaBy. CrTpoeHwe u (HaKTOpPhl YCTOMUHMBOCTH OK 02

JTUCTIEPCHBIX CHCTeM. Pacrmo3HaBaHWE WCTHHHBIX PACTBOPOB, KOJJIOMTHBIX PACTBOPOB H

rpyboaucnepcHsix cucreM. Ctpoenue Muuesmibl. PaccenBaHue cBeTta NpU MPOXOKICHUH

CBETOBOTO ITy4YKa 4epe3 ONTHYECKH HeOTHOpOoIHYI0 cpeny (dddekra Tunnans).

IIpakTHYeckne 3aHATHS 2*

113 Ne27. Pemenue 3a1a4 Ha NPUTOTOBJICHHE PACTBOPOB. 2

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJlaHUil HAa JIUCIEPCHBIE CHUCTEMBI,

UCIOJIb3yeMble B OBITOBOII M TMPOU3BOACTBEHHON JAESTEIHbHOCTH YeNOBEKa, C TMO3HIIHMA

9KOJIOTHYECKON 0E30MacCHOCTH TOCJEACTBUNA U TPAMOTHBIX PEIICHU TpoOJieM, CBA3aHHBIX C

XUMHEH.
Tema 6.2. Coaeprxanue yueOHOIro MaTepuaJia 2 OK 01
Uccnenosanue cBoiicts | [lpakTHuecKkue 3aHATHS 2% OK 04, JIP 2, 3,
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[IpoBeneHne KadecTBEHHBIX pPEAKIUM, HWCIOIB3YEMBIX IS PACIIO3HABAHMSI OPTaHUYECKUX
BEIIECTB OTJIENBHBIX KIIACCOB MO ()YHKIIMOHAJIBHBIM TpPYIIaM: Ha MPHMEPE aMHHOKHCIIOT H
KapOOHOBBIX KHUCIJIOT, COUPTOB U (PEHOJIOB, aNbJICTHIOB U KeTOHOB. Omrcanne HaOII0daeMbIX
SIBICHHI W COCTABIICHHE XMMUYECKUX PEAKIHI U/WIIH CXEM.

nucnepcHbix cucteM uist | 113 Ne28. IIpuroroBJjienue pacTrBopoB. UcciienoBaHue TUCIEPCHBIX CHCTEM 2 4,6,7,8,9, 10,
UX UACHTUPHUKAIMN [IpuroroBrneHre  pacTBOPOB  3aJaHHOW  (MOJIAPHOM)  KOHIEHTpamud (C  MPaKTHUKO- 13, JIP-KK 1, JIP-

OPUEHTUPOBAHHBIMHU BOIIPOCAMH), OTIPEICTICHUE CPEIbI BOJHBIX PaCTBOPOB. COII-1-3

IIpuroroBneHue M HU3y4eHUE CBOWCTB JUCIEPCHBIX CUCTEM pa3HbBIX BHUAOB: CYCIICH3HH, OK 02

AMYJIBCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX M KOJUIOMAHBIX PacTBOPOB,

BBISIBJICHHE OCHOBHBIX Pa3IN4Mi MEX1y HUMH.
[IpodeccoHaILHO-OPUEHTHPOBAHHOE CO/IeP:KaHue (CoaepKaHue MPUKJIATHOTO MOTYJISA)
Pa3nes 7. KauecTBeHHbIe peakuuy 00HAPYKeHUsSI HEOPTAaHMYECKMX U OPraHUYeCKUX BellecTB 6 OK 01
Tema 7.1. O6Hapyxenue | ConepkaHue y4e0HOro MaTepuaa OK 02
HCOPTaHMHCCKIX 17. OOHapyXeHHe HEOPraHMYeCKHX KATHOHOB M AHMOHOB, OPraHHYeCKHUX BelleCTB OK 04
KaTHOHOB U aHUOHOB U . OK 07, JIP 2, 3,

OT/eJIbHBIX KJIACCOB C HCMOJIb30BAHMEM KAaYeCTBEHHBIX pPeaKIuii 4.6.7.8.9. 10
OPTaHHHCCKUX BEIICCTB | 1ayecTReHHbIe XMMHYECKHE PEAKIMH, XapakTepHbIe JUIS OOHAPYKEHHsS HEOPTraHHYECKHX TS e 1 T

13, JIP-KK 1, JIP-

OTACIBHBIX KIACCOB C BEIECTB (KaTHOHOB M aHWOHOB). CocTaBieHNEe ypaBHEHUN peaKInii 0OHApyKeHHS KaTHOHOB [— ’ COH-I-?’a
HCTIONE3OBAHNCM . | VIrpynn u aHHOHOB, B T.4. B MOJICKYJISIPHOI U HOHHOM (hopmax. OK 02
Ka9CCTBCHHBIX PCAKUMI | peayipn oGHAPYKEHHS HEOPraHHIECKHX BEIIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOMEH CpeIbl.

KauyecTBeHHBIE XUMHUECKHE PEAKIIMH, XapaKTepHbIe JUIsi OOHApY>KEHHsS! OTIECNIBHBIX KIACCOB

OpraHMYECKUX COEIMHEHUH: (EeHOJOB, albJeTHI0B, Kpaxmala, YKCYCHOM KHCIOTHI,

AMUHOKHCIIOT U Ap.

Jlenarypanust GelKOB PU HArPEBaHHUH, [IBETHBIE PEAKI[MU OETIKOB.

CocraBneHrne KayeCTBEHHBIX PeakUuil OOHApy>KEHHs] OPraHMYECKUX COCIWHEHHMN OTIENbHBIX

KJIACCOB.

IIpakTHyeckue 3aHATHA 4*

I3 Ne29. Ananurnyeckue peakuuu katuoHos I-VI rpynn 2

[TpoBeneHne KaueCTBEHHBIX PEaKIM, MUCIONIb3yeMbIX Ui OOHApYXEHHs] KaTHOHOB | rpymimsl

(xamusi, HaTpHsl, MarHus, ammonus), Il rpynnsl Ha npumepe Oapus, 11l rpynner — cBunIa, IV

TpyMIbI — ATFOMHUHUS,

V rpynnsl — xeneza (I u III), VI rpynnel — Hukens. Onucanue HaOJII0NaeMbIX SBICHHH U

COCTaBJICHNE XUMUYECKUX PEaKIUil.

113 Ne30. KavecTBeHHBINI aHAJM3 OPraHMYeCKHX COCJIMHEHUH N0 (YyHKIHOHAIbHBIM 2

rpynmnam
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Pa3nes 8. Xumus B ObITY M NIPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa

Tema 8.1.

Xumus B ObITY U
MPOU3BOACTBEHHOMN
JIeITeIIbHOCTH YeJIOBEKa

IIpakTHYeckue 3aHATHSA

4*

I13 Ne31. Jkosornyeckass 0e30aCHOCTH MOCJHEACTBHH ObITOBOH W NPOM3BOACTBEHHOM
AesiTeJIbHOCTH YeJIOBeKA, CBSI3AHHAS ¢ MepepadoTKoil BelecTB

MOUCK W aHAIM3 XMMHUYECKOH MH(OpMAIMKM W3 Pa3TUYHBIX MCTOYHHKOB (HaydHas M y4eOHO-
Hay4Has JIUTeparypa, CpeicTBa MaccoBOM MHGopMaIuu, cetb IHTEpHET U ipyrue).

Ketlicel (¢ yderom Oynymieil mpodeccHoHaIbHON esATeNbHOCTH) Ha aHaIu3 HH(OpMAaIuu o
MIPOM3BOJICTBEHHON JCATENHHOCTH 4YEJIOBEKa, CBA3AHHOM C TEepepadOTKOM H IMOJydeHHeM
BEIIECTB, a TAK)XKE C IKOJIOTMYECKON OE€30MaCHOCTHIO

113 Ne32. IlpeacraBjieHue pe3y/ibTATOB pelIeHUs KelCOB (BBICTYIJIEHHE C MPe3eHTalue)

Pa3nen 9.1. UccienoBanne 1 XuMHYeCKHI aHAJIN3 00beKTOB Onocdepbl

20

Tema 9.1. OcHOBBI
1a0opaTOPHON MPAKTUKH
B IIPO(eCcCHOHATBHBIX
nabopaTopusax

Coaep:xaHue yueOHOro MaTepuaJia

IIpakTuyeckune 3aHATHS

2*

113 Ne33. BbinosiHeHHe TUNIOBBIX PACYETOB, 00PA0OTKA JAHHBIX, AHAJU3 U OLEHKA UX
JOCTOBEPHOCTH, MpPEACTABJIEHHE Pe3YJabTATOB JIKCIEPUMEHTA B PA3IUYHOW QopMme TIo
TEMaTUKE SKCIIEPUMEHTA: BBIXOJ TMPOJYKTa PEaKIMH, Macca HaBeCKH, 00BEM pPacTBOPUTEINS;
BBIUHCIICHUE CPEAHET0 3HAYCHHSI SKCIEPUMEHTAIBHBIX JAHHBIX, MOTPEITHOCTH; TabIuIa,
rpaduk, OT4eT, JOKJIad, IPEe3eHTALIHS.

OcHoBbl 1aboparopHOil ipakTHKU. JlabopaTopHas mocyaa U XUMUYECKUue peakTHBbl. OCHOBHBIC
nabopartopHeie onepanun. JlabopatopHoe obopymoBanue. TexHHKa 0€30MACHOCTH W TIpaBUIIA
paboTsl (IOBeIeHNs) B TAOOPATOPHHL.

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3

Tema 9.2. XuMuueckuu
aHanu3 Ipo0 BOJIBI

Conep:kanue y4eOHOro MaTepuasa

18. Xumuueckuii anaau3 npod BOAbI

Knaccugukanus npo® BoAbl MO BUAY M HA3HAYEHHIO, MCXOJS U3 €€ XMMUYECKOIO COCTaBa.
OpranonenTuyeckue CBOMCTBA (3amax, IPO3PavyHOCTh, IBETHOCTb, MYTHOCTb) BOJBI.
KucnorHocTs 1 menodynocts Boasl. pH cpenpl U MeToasl ee onpeneneHus. KecTkocTb BOJbI U
MeToJIbl ¢ onpeaeneHus. CylHOCTh METO/1a TATPOBAHUS.

Bunsl xxecTkocTH BO/bI (BpeMEHHAas M MOCTOsiHHA). JKecTKOCTh BOBI KaK IPUYMHA BbINAICHUS
0CaJIKOB MJIM 00pa30BaHUs COJICOTIIONKEHUN, UMEIOLINX MECTO B OBITY M Ha TIPOU3BOJICTBE.
CocrtaB coJieil, BBI3BIBAIONIUX JKECTKOCTh BOJBl. XHUMHYECKHE MPOLECCHl, YCTPAHSIOIINE
KECTKOCTh BOJABl. YPAaBHEHUS XUMHUYECKMX PpEaKUHMM, WUIIOCTPUPYIOLIINX IPOLECCHI,
MPOUCXOJIAIINE NTPU YCTPAHEHUH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOM )KeCTKOCTH OBITOBBIMU U
XUMHAYeCKUMH criocobamu. CrocoObl  yCTpaHEHUs TOCTOSHHOW kecTKocTh. CrocoObl
BBIPQ)KEHUS] KOHLEHTPAIMKM PaCTBOPOB: MaccoBasi J10JIsl paCTBOPEHHOI'O BEIIECTBA, MOJISIPHAs U

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
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MOJISTIbHASL KOHIIEHTpauu. TuTp pactBopa.

[MpakTuyeckue 3aHATHSA 2%
113 Ne34. Ouncrka BoOAbI OT 3arpsi3HeHuil. PemieHne NpaKTHKO-OPMEHTHPOBAHHBIX 2
TeopeTHYEeCKMX 3aJaHMIl HA pacyeT KOHIICHTPAIUH 3arps3HSIONINX BEHIECTB U UX CPAaBHEHHE C
npeaenbHo AomycTUMBIMU KoHeHTparmsaMu (IT1K).
Hcnonb3oBaHue MeTOA0B (UIBTPOBAHUS M aACcOpPOLMM JUId OTHEJIECHUS 3arps3HEHUIl B
uccienyemMor mpobe Bonbl. BbIOOp MeTona OYMCTKU B 3aBHCHMOCTH OT BHJA 3arps3HECHHUS.
CpaBHeHue >(QQEKTHBHOCTH Pa3IUYHBIX METOJOB OYMCTKH BOJBI B pa3HBIX YCIOBHUAX (B
naboparopuu, B JOMANTHUX U MOJEBBIX YCIOBUSX).
Tema 9.3. Xumunueckunii | ComeprxaHue y4eOHOro MaTepuaja 4 OK 01, JIP 2, 3,
KOHTPOJIb Ka9CCTBa 19. XuMu4ecKHil KOHTPOJIb Ka4eCTBA NPOAYKTOB NINTAHUS 2 4,6,7,8,9, 10,
IIPOTYKTOB IIMTAHUA KadecTBeHHBII XMMUYECKHUN COCTAaB MPOJIYKTOB MHUTaHUsA. BemectBa, dambcuduimpyrommue 13, JIP-KK 1, JIP-
MPOAYKTHl THTAHWSA, W BEIIECTBA, 3arps3HSIONINE TPOAYKTHl mnuTaHus. OmnpenencHue COII-1-3
3arpsi3HSAIONIMX XWMHUYECKUX BEIIECTB B MPOJIYKTaX NHUTAHMS, OIpeIeieHHe BEIIeCTB, HE
3asIBJICHHBIX B COCTABE MPOJYKTOB MUTAHMUSI.
IIpakTHYeckne 3aHATHS 2*
113 Ne3s. HccienoBanue NpoAyKTOB NHUTAHMS HA HAJW4YUe YrjeBoaoB. Pemenue 2
NPaKTHKO-OPUEHTHPOBAHHBIX 33124
HccnenoBanne MOJIOUHBIX MPOAYKTOB Ha HaluuMe Kpaxmaia. McciemoBaHue mpoayKTOB Ha
HATMYUE TTIOKO3HI.
Opranuueckre M HEOPraHMYECKHE BEIECTBA, BXOJSAIIME B COCTaB MPOAYKTOB IHTAHMSL.
Omnpenenenue cocTaBa ONIO Ha COIEpKaHME MAaKpO M MHUKpPOIJIEMEHTOB. M3yuyeHue
MPeJIOKEHHBIX MpenoAaBaTeaeM OJf0Jl Ha MpeAMeT XUMHYECKOIOo COCTaBa, OIpeleeHHe
JI0JIEH OT CYTOYHOW HOPMBI MaKpO M MHKPOAJIEMEHTOB B YKa3aHHOM OJIIOJIe.
Tema 9.4. Xumnueckuii | ComeprxaHue y4eOHOro MaTepuaja 4
aHasus mpod MOYBbI 20. Xumuyeckuii aHAIU3 NPOO MOUYBBI 2 OK 01, JIP 2, 3,
Knaccudpukanus moyB 10 BUAY M HA3HAYCHUIO, WCXOAS W3 XHUMHYECKOTO COCTaBa. 4,6,7,8,9, 10,
Nnentudukanys mpoObl MOYBHI MO €€ XMMHUYECKOMY COCTaBy, ONMHUCAHHWE BO3MOXHOCTEH ee 13, JIP-KK 1, JIP-
IIPUMEHEHHS. COII-1-3

TpeboBanusi K Ka4deCTBY TIOYBBI PaA3IMYHOTO HazHadyeHHWs. OmnucaHue OCOOCHHOCTEH
HUCIIOJB30BaHUA II0YB B 3aBUCUMOCTH OT THIIOB, CHOCOGBI YJIydlICHUS KadeCTBa IIOYB B
3aBUCHUMOCTH OT Ha3HAYCHU .

OO6acTH UCTIOIB30BAHUS OPTAHUYECKUX YAOOPEHUH B 3aBUCUMOCTH OT KaYeCTBEHHOI'O COCTaBa.
Onucanue OpPraHn4CCKUX y,[[O6p€HHﬁ " UX TPUMCHCHUC B 3aBUCUMOCTHU OT COCTAaBa IMMOYBLI U €C
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Pa3HOBHIHOCTH.

OGHaCTI/I Ha3HAUYCHUSA (HpI/IMeHCHI/I}I) IIOYBABI, UCXOAA H3 KAaYCCTBCHHOI'O U KOJIHMYCCTBCHHOI'O
cocTaBa. AHaJIM3 HOPMATUBHOW JJOKYMEHTAIUU.

Posnp HeOpraHMuecKuX BEIIECTB B KAUECTBE MUHEPAIBHBIX YAOOPEHHH, yIydIIUTeNeH MOUBHI.
CocraB MUHEpAIBHBIX YIOOPEHUN M WX MPUMEHEHHE B 3aBUCHUMOCTH OT COCTaBa IMOYBHI M €€
paSHOBI/IILHOCTI/I. B3aI/IMOCBH3L coCTaBa y,[[O6p€HHﬁ 1 UX BIINAHUS HA BEI'CTATHUBHBIC CBOﬁCTBa nu
TJIOJOHOIICHUE PACTECHUN.

IIpakTHYeckue 3aHATHSA 2*

113 Ne36. OOHapy:keHHe HEOPTraHMYECKUX NPUMeceil B mpodax 2

HccnenoBanre XMMUYECKOT'O COCTaBa MPoO MOYBEI.

[IpuroTtoBnenue npoObl MOUBHI AJISl UCCIIEIOBAHUS KUCIOTHOCTH/IIET0YHOCTH, HEOPTaHUYECKUX

3arpsi3HeHuil. OOHapykeHue XJIOpuI- U Cyab(harT-uoHOB B mpode mouBsl. CocTaBicHHE

ypaBHEHUN peakiuii oOHapyxkeHusi. CpaBHEHHE TOJYUYCHHBIX IMOKa3aTelIed C HOPMATHBHBIMHU

(cipaBOYHBIMU) 3HAYEHUSIMH.
Tema 9.5. Conep:kanue y4yeOHOIro MaTepuasia 6 OK 01, JIP 2, 3,
ViccnesioBanue 06BeKTOB | [[pakTudeckie 3aHATHS 6* 4,6,7,8,9, 10,
Grocepst I13 Ne37. HcciienoBanne mNpPeNIOKEHHOT0 O00beKTa Ha KHCJIOTHOCTb, INEJOYHOCTb, 2 13, IP-KK 1, JIP-

XHMHUYECKHUi COCTaB COm-1-3

Y4eOHo-ucce10BaATENBCKUM IPOEKT B 00J1aCTH MCCIeI0BaHUsI 00beKTOB Onocdepsbl.

O630p TeM yueOHO-MCCIIEeNOBATENIbCKUX IPOEKTOB. AJTOPUTM BBINIOJIHEHUS IPOEKTA.

Omnpenenenue npoOsieMbl Hcciaeq0BaHusA. MeTobl TOUCKa, aHaInu3a U 00paboTKU HH(pOpMaIUU

O MPOEKTE B Pa3NMYHBIX MCTOYHUKAX. 3arpsi3HUTENH, MaKpo- U MUKpodJeMeHThl. O0paboTka

pe3yabpTaToB uccienoBanus. OLeHKa KayecTBa UCCIIEAYeMOro 00beKTa, UCXOI U3 Pe3yIbTaToB

XMMHUYECKOT0 aHaJIn3a.

I13 Ne38. BoinoJsiHeHHe IPOEKTA 2

ObocHOBaHME aKTyaJbHOCTH BbIOpaHHOM TeMbl. BrlsBieHue npobieMsl uccinenoBanus. Beibop

00BEKTOB M METO/0B HccienoBanus. [locraHoBka 1eneil u 3axa4 uccnenoBanus. Onpenenenue

npoayKTa uccienoBanusi. OnpeesieHue STarnoB U COCTAaBICHUE IIaHa UCCIIEIOBAHMUSL.

113 Ne39. IlpeacraBijieHue  pe3yJIibTATOB  BBINOJHEHHS  Y4eOHO-MCCJIE0BATEIbCKHX 2

NMPOEKTOB (BHICTYIUICHHUE C IPE3CHTAIINECH ).
IIpome:xxyTouHasi aTTecTalUsl MO JTUCHUILIMHE (IK3aAMEH) 18 OK 01, JIP 2, 3,
KoHcyabTanun Coaep:kanue yueGHOTo MaTepHaa 12 4,6,7,8,9, 10,

1. CtpoeHue BeliecTBa 2 13, JIP-KK 1, JIP-
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XHUMUYECKUE PEaAKIINU

CTpoeHue U CBOWCTBAa HEOPTaHUUYECKUX BEIIECTB

CtpoeHne U CBOMCTBA OPraHMYECKUX BEIIECTB

Kunernyeckue 1 TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMUYECKUX PEaKIUi

S Al Bl Rl

HccnenoBanne u XUMUYECKUH aHAIN3 00bEKTOB Orochepbl

COII-1-3

IK3aMeH

[© XN\ AR AL SR | 8]

\ Bcero

136
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3. YCJIOBUSA PEAJIN3AIIMA TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITINHBI

3.1. TpeboBaHMsA K MMHUMAJIbHOMY MaTEePHAJIbHO-TEXHHYECKOMY 00ecneYeHH 0

Peanu3zanus y4eOHOW JOUCHMIUIMHBI TpeOyeT Hamuyus y4deOHOro KaOHHeTa

Jab0paTOPUH 1O XUMHH.

OobopynoBanue yueOHOro kabuHera, J1ad00paTopuu:

— Paboune Mecta 00y4aromuxcs (CTOJbI, CTYJIbs) — IO KOJIMYECTBY 00YyJarOIUXCs;

— paboyee MecTo npenoaBatens — 1;

— mocka — 1 miT;

— KHIWKHBIN mKad — 1 mr.;

— yueOHO-MeToAnYeCcKas JIUTepaTypa 1o AUCHUIIINHE

— HaOOPBI MIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYI,

— MOJIeJIM KPUCTAJUIMYECKUX PEIIETOK,

— KOJIJIGKITUHU MIPOCTHIX U CIOKHBIX BELIECTB H/MIIM KOJUICKIIUU ITOJIUMEPOB;

— KOJUIEKIIMSI TOPHBIX OPOJI U MUHEPAJIOB,

— tabimna Meunneaeesa,

— 1mu¢poBbIEe 00pa30BATEIBLHBIE PECYPCHI.

— MEH3YPKH,

— MUIMETKU-KaneJIbHUIBL,

— TEPMOMETPHI,

— MHKPOCKOII,

— ITyTIBI,

— MpeMETHBIE U TOKPOBHBIE CTEKIIA,

— IJIAHILIETHI [T KalelIbHbIX peakiui,

— (punbpTpoBanpHas Oymara,

— MPOMBIBAJIKH,

— CTEKJISTHHbIE TPOOHPKH,

— PE3UHOBBIE MPOOKH,

— (ponapuku,

— HaOOp PEaKTUBOB,

— CTEKJISIHHBIE MAJ0YKH,

— IITaTUBBI JUIsSI IPOOUPOK;

— MEpHBIC [IWIHH/IPBI,

— BOPOHKH CTEKJISIHHBIE,

— BOPOHKH JienuTenbHble nuaunaapudeckue (50-100 mi),

— CTYIKU C TIECTUKOM,

— (papdopoBbie yamky,

— MHHLETHI,

— (punbTpEI OyMaXKHBIE,

— Bara,

— Mapis,

— YacoBbI€ CTEKJIA,

— DJIEKTPOILIUTKH,

— J1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CIIUYKH,

— npuOOp AJIS MOTy4eHHs ra30B (WK IpoOUpKa ¢ Ta300TBOAHOM TPYOKO),

— JIepIKaTeNH 711 TPOOUPOK,

— CKJISTHKU JIJIs1 XpaHEHHsI pEaKTHBOB,

— pa3laTOYHBIE JOTKH;
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— xumuueckue crakansl (50, 100 u 200 mon);

— IITATeNH;

— MHHIICTHI,

— CEKyHJOMEpHI (TaiiMephl),

— MepHble pobupku (Ha 10-20 mur)

— MepHbIe Ko0bI (25, 50, 100 u 200 M),

— BoJIsiHAs OaHs (WJIM TEPMOCTAT),

— CTEKJIIHHBIE MaJIOYKH;

— KOHHYecKue KonObl 1y1s TutpoBanus (50 u 100 mo);

— MHJUKATOPHbIE MOJOCKH Ui onpenenenus pH

— CTaHJapTHas WHAUKATOPHAS IIKAaJa;

— YHUBEPCAJIbHBIM HHIUKATOP;

— nunetku Ha 1, 10, 50 mut (um go3atopel Ha 1, 5 u 10 M),

— OIOpEeTKH U1 TUTPOBAHUS,

— meaunuHckue mrpuikl Ha 100—150 mo,

— J1abopaToOpHBIC W/ WIIA aHAJTUTUIECKHE BECHI,

— pH-metpsl,

— CYIIUJIBHBIN mKad

B mporecce ocBoeHUs MporpaMMbl y4eOHOW TUCHUIUIMHBI «XHUMHUS» CTYIEHTHI HUMEIOT
BO3MOXXHOCTh JIOCTyNa K DJEKTPOHHBIM Yy4eOHBIM MaTepHajaM [0 XUMHH, HMEIOLIUMCS B
cBOOOMHOM JnocTyne B cetn HHTepHET (RJIEKTPOHHBIM KHHUTAM,  TPAKTHKyMaM,  TeCTaM,
Marepuanam EI'D u ap.).

Texnn4veckue cpeacTBa 00yueHus :

— HOYTOYK ¢ nuuen3noHHbM [10 — 1 mT;

— TeneBu3op (KkpaH) — 1 mr.

3.2. UnpopMmannoHHOe odecnedeHre peajn3auuu NporpaMmsbl

Jlnst peanmzanuu  mporpaMmbl  OuOiamoteunbin GoHx MHCTUTYyTa WMMeEeT MedaTHblE W
AIIEKTPOHHBIE O0pa3zoBaTeibHblE U WH(POPMALMOHHBIE PECYpPChl, PEKOMEHJIOBAHHBIE IS
UCTIOJIB30BaHUs B 00pa30BaTEIbHOM IPOIIECCe, HE CTapIIe MSATH JIET C MOMEHTA U3JaHHUS.

3.2.1. OcHOBHELIE€ HCTOYHHUKH

1. AadpunoreHosa, MU. B. Xumust:  y4eOHMK ©M  TPaKTUKYM IS CPEIHEro
npodeccuoranbHOro oopazosanus / V. B. Audunorenosa, A. B. babkog, B. A. ITonkos. — 2-e u3n.,
ucrip. U jgom. — MockBa: M3marensctBo FOpaiit, 2023. — 291 c. — (IIpodeccronanbHoe

obpaszoBanme). — ISBN 978-5-534-11719-6. — Tekct: »snektponHbiii // OOpa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513807

2. I'muaka H. JI. O6mast xumusi: yue6Hoe mocooue / I'muuka H. JI. — Mocksa: KuoPyc,
2023. —752c.

3. I'munxka, H. JI. OGmas xumus B 2 1. Tom 1: yaeOHHK 1151 cpenHero mpodeccHoHaIbHOTO
obpazoBanus / H. JI. I'muaka ; mon pemakmueit B. A. TlomkoBa, A. B. babkoBa. — 20-e¢ wu3m.,
nepepad. m gom. — MockBa: M3marensctBo IOpaiit, 2023. — 349 c. — (Ilpodeccronansnoe
obpazoBanmue). — ISBN 978-5-9916-9672-2. — Tekcr: osnexkrponHsld // OOpa3oBarenbHas
matdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512151

4. I'muuka, H. JI. O6mas xumus B 2 T. Tom 2: yueGHuk ans By3oB / H. JI. I'munka ; non
penaknueit B. A. Ilonkosa, A. B. babkosa. — 20-e u3n., nepepad. u gom. — Mocksa: M3narenscTBo
Opaiit, 2023. — 379 c. — (Bricumiee obOpaszoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
anexkTpoHHbIH // O6paszoBarenbHas mwatdopma FOpait [caitt]. — URL: https://urait.ru/bcode/512503

5. I'munka, H. JI. OOmas xumus. 3afauu U ynpaKHEHHUs: y4eOHO-TIpaKTHYECKoe ocodue
JUTsl cpeaHero npodeccuonaabHoro oopasosanus / H. JI. 'munka ; mox pemakmueii B. A. Tlonkosa,
A. B. babkoBa. — 14-e wu3n. — MockBa: WM3marensctBo HOpaiit, 2023. — 236 c. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr: S7EKTpOHHBIA //
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Oo6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

3aiines, O. C. Xumus. JlabopaTopHbIii TPaKTUKYM M COOPHUK 3a7a4: ydeOHOE TTOCOOue IS
cpennero npodeccronanbHoro oopasopanus / O. C. 3aiineB. — MockBa: M3garensctBo FOpaiir,
2023. — 202 c. —(IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcrt:
aneKTpoHHBIHN // O6pazoBaTenbHast miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

7. Hukutnna, H. I'. OOmas u Heopranmueckas xumus B 2 4. Yacte 1. Teoperuueckue
OCHOBBI: y4eOHUK W mpakTukyMm s By3oB / H. I'. Hukurtuna, B. U. I'pebenpkoBa. — 2-¢ usm.,
nepepad. u mon. — MockBa: MznarensctBo FOpaiit, 2023. — 211 c¢. — (Beicumiee obpazoBanue). —
ISBN 978-5-534-04785-1. — Tekcr: anektponHslii / ObpazoBarenbHas miardopma KOpait [caiT].
— URL: https://urait.ru/bcode/514851

8. Huxurtuna, H. I'. O6mas u Heopraunyeckast Xumus B 2 4. YacTb 2. XUMHUS dJIEMEHTOB:
y4eOHHMK W TIPAKTUKYM JJIsi cpenHero npodeccrnonansuoro oopazosanus / H. I'. Hukutuna, B. U.
I'pebenpkoBa. — 2-e u3z., nepepad. u nom. — Mocksa: MznarensctBo FOpaiit, 2023. — 322 c. —
(ITpodeccuonanvuoe obOpazoBanme). — ISBN 978-5-534-03677-0. — Tekcr: 37eKTpOHHBIA //
Oo6pazoBarenpHas maTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514850

9. Huxonbckuii, A. b. Xumusi: yaeOHUK U MPAKTUKYM JJIsi CPEAHETO MPO(HECCHOHATBEHOTO
obpazoBanmus / A. b. Huxonwsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepad. u gom. — Mocksa:
N3narensctBO Opaiit, 2023. — 507 c. — (Ilpodeccrnonansuoe obpazoanue). — ISBN 978-5-534-
01209-5. — Tekcr: snexkrponHblid // OOpazoBarenbHast tiatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

10. Xumus: yueOHUK Ui cpeqHero npodeccruoHanbHoro obpasosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. l'ony6es, B. H. lllanoBan ; mox o6mieit pegakuueii I'. H. daneea. — 2-¢ usm.,
nepepab. u mon. — MockBa: MzmarensctBo IOpaiit, 2023. — 431 c.— (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: oanektpoHHbii // (OOpa3oBaTenbHas
iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (nata obpamenus: 07.09.2023).

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKHU

11. Xumus. 3agaunuk: yueOHOE Mocodue sl CpeHEero NpoQecCuoHaIbHOro 00pa3oBaHus
/ YO. A. Jlebenes [u ap.]; mox obmieit pemakiueii I'. H. ®aneeBa. — Mocksa: M3natenscTBo FOpaiT,
2023. — 236 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
anexkTpoHHbIH // OOpaszoBarenbHas matdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/513091

12. Tapmmn, A. II. Xumundeckue tepmunbl. CioBaph: yuyeOHOE mocoOue st BY30B /
A. II. T'apmun, B. B. MopkoBkuH. — 2-€ U3, ucnp. u aomn. — Mocksa: U3znarensctBo Opaiit, 2023.
— 452 c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-04639-7. — TekcT: 31eKTpOHHBIA //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

13. OneiinukoB, H. H. Xumus. Anroputmsl pemieHus 3agad U TeCThl: yueOHOoe rmocodue
IU1sl cpenHero mpodeccuonanbHoro oopaszosanus / H. H. Onelinukos, I'. I1. MypaBbseBa. — 3-¢ u3n.,
ucnp. u jgon. — MockBa: WsnmatensctBo IOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpaszoBanme). — ISBN 978-5-9916-9665-4. — Texkct: »snexktponHbiii // OOpa3oBaTenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

14. Pocun, . B. Xwumus. YueOHUK W 3aJauyHUK: IS CpeIHEro Mpo(ecCHOHAIBHOTO
obpazoBanus / . B. Pocun, JI. /1. Tomuna, C. H. ComoBbeB. — MockBa: M3marensctBo FOpaiiT,
2023. — 420 c. — (ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcrt:
anekTpoHHBIHN // O6pa3zoBaTtenbHast miardopma FOpait [caiit]. — URL: https://urait.ru/bcode/512022

15. Xumus: yueOHUK 17151 cpeaHero npodeccrnonansHoro oopasoBanus / 0. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan ; mox obmeit penakuueii I'. H. daneesa. — 2-e us.,
nepepad. m gom. — MockBa: M3marensctBo IOpaiit, 2023. — 431 c¢. — (Ilpodeccronansroe
obpazoBanmue). — ISBN 978-5-9916-7723-3. — Tekcr: osnexkrponHsid // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/51307
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3.2.3 UnTepHeT-pecypcebl:

16. Omummnuana «Iloxopu Bopo6seBsl ropei». — URL: www. pvg. mk. ru

17. OGpa3oBaTeabHBIN CAUT IS MKOJIBHUKOB «Xumusi». — URL: www. hemi. wallst

18. Obpa3zoBaTenbHbIi caldT A MKoILHUKOB . — URL: www. alximikov

19. Dnektponnas 6ubmmoreka mo xumuu. — URL: www. chem. msu. ru

20. WUnrepuer-uznanue 1 yuureneid «EcrecrBennsie Hayku». — URL: www. enauki. ru

21. Meroaunueckas ra3era «llepBoe centsops». — URL: www. 1september. ru

22. XKypnan «Xumus B mkone». — URL: www. hvsh. ru

23. Kypnan «Xumus u xu3ab». — URL: www. hij. ru

24. DnexTpoHHBIH XypHaT «XUMHUKH U XxuMus». — URL: www. chemistry-chemists. com

25. Hay4Ho-monmynspHbIi MPOEKT «DIEMEHThI OOJbIION Haykn» ((puU3HNKa, XUMHSI,
MaTeMaTHKa, aCTPOHOMHS, HAyKU O XU3HHU, Hayku o 3emie). HoBocTH Hayku, KHUTH, Hay4HO-
MOMYJISIPHBIE CTAThH, JIEKIIUU, SHIIUKIONEANH.

26. Caiit Hay4yHO-nonyisipHoro xypHana «llorenmmam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

27. CaiiT  HayuyHO-ONyJIspHOro  JKypHana  «Xumus u  xu3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

28. OTkpbITas >MEKTpOHHass OmOIMOTeKa XMMHYeckoro moptana «Chemnety», coaepx ur
ydeOHble 1 MH(POPMAIMOHHBIE MaTepHaNbl IS IIKOJIHPHUKOB M y4duTenel. B Hell MOXHO HaWTh
y4eOHUKH 0 O0IIel M HeOPraHUYEeCKON XMMHHU, OPraHMYECKOW XUMUU, MyJIbTUMEIHaMaTepUaIbI,
a TaKkKe 33Ja4d XMMHUYECKUX OJUMIINAJ C PELICHUSMH, 33a4ld BCTYMHUTEIbHBIX AK3aMEHOB IUIf
aburypuentoB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

29. Undopmanmonnele Marepuanbl 00  onuMmmuazax: MOCKOBCKOM  TOPOJICKOM,
Bceepoccuiickoit, Menneneesckoil, MexnyHaponHoi. IIpuBeneHsl 3amauv TEOPETUYECKUX U
AKCTIIEPUMEHTAIBHBIX TYpOB, MOAPOOHBIC perieHus, cucku U pororpadun nmodemurteneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

30. Cuctema JOHWCTAaHIIMOHHOTO OOY4YeHHWs, HAMpaBlICHHAass B TIEPBYI0 oOdYepeah Ha
NOJArOTOBKY K OJIMMIINAJIaM BCEX YPOBHEN — OT LIKOJIBHBIX A0 MexayHapogHoi. CalT comepKut
OTPOMHOE KOJIMYECTBO 3aJla4, CrPYNIUPOBAHHBIX KaK 10 TeMaM, Tak U 1o oiaumnuaaaMm. Ilo Bcem
OCHOBHBIM pa3jieJlaM XUMHUH MPUBEIEH TEOPETUUECKUI MaTepuall U pa300paHbl PeIIeHUs] TUIIOBBIX
3amau. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

31. Iopran no HanorexHonorusM. OCHOBHas IIeJIb — pa3BUTHE 00pa30BaHUS B 00JacTH
HAaHOTEXHOJOTMA M TOArOTOBKA K HWHTEPHET-OJMMIIMAAE 1o HaHoTexHoiorusMm. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

32. Hané&xnas crpaBodHass mHGOpMAIUS O XMMHUYECKHX 3JIEMEHTaX M MX CBOMCTBaxX (Ha
anrnuiickom s3bike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

33. Pycckosi3bIUHBIM  CaliT O  CBOMCTBaX  XuUMHYeckux diementoB. —  URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

34. HekoMMepyeckuii CalT OHJIAWH-00pa30BaHMsI, COACPKUT MHOTO HWHTEPECHBIX
00pa30BaTeNbHBIX KYpPCOB M BHJCOJEKIMHA JJs IIKOJIBHMKOB, CTYIEHTOB W yuuTened. Ectb
HecKoJbKo KypcoB no xumuu. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

35. Caiir Chemical AbstractService — camplii aBTOPUTETHBII B MHUpPE XHUMHUHU
nH(pOpMaMOHHBIN HHTEpHET-pecypc (caiT maTHeIi) . — URL: http://www.organic-chemistry.org/

36. Iloptan o oprannyeckoi XuMuu Ha aHrauiickoM si3bike. — URL: http://www.xumuk.ru

37. CaliT 0 XUMHMH: KJIACCHUeCKHe YYEOHUKH, CHPaBOYHHUKH, HHIMKIONEAUH, TOUCK
OpPraHMYEeCKUX W HEOPraHMYeCKMX peaklMii, cocraBileHue ypaBHeHud peakumii. — URL:
http://orgchemlab.com/
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4. KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHMA
OBIIEOBPA30OBATEJBbHON JUCHUILIAHBI

KoHTpoib U omeHKa pe3ynbTaToB 00YUYSHHS OCYIIECTBISIETCS MPETmoaBaTesieM B MpoIecce
MPOBEJCHUS MPAKTUICCKUX 3aHATHI U TaOOPATOPHBIX PabOT, TECTUPOBAHUS, & TAK)KE BBHIMOTHCHHUS
00y4JarImUMUC WHAUBUIYAIBHBIX 3aJlaHUl, MPOEKTOB, HCCIEAOBAHUN. Pe3ynbrarhl 00ydeHHS
OTIPEICIISIOT, YTO OOYYaOIIMecs: TOJDKHBI 3HAThH, MOHUMATh U JEMOHCTPHPOBATH IO 3aBEPIICHUH
U3YYEHHUS TUCIUTUINHBI.

Jlis GpopmMupoBaHus, KOHTPOJIS U OIEHKH PE3yJbTaTOB OCBOEHHUS Y4e€OHOW NMCUUILIMHBI
HCIIONIb3YETCSl CUCTEMa OLIEHOYHBIX MEPOIPHUSATHH, MpeAcTaBisomas co00i KOMIUIEKC y4eOHbBIX
MEPOTIPUSTHIA, COTIIACOBAHHBIX C pe3yJbTaTaMu 00y4eHHs U chopMymupoBaHHBIX ¢ yueTtoM OI'OC
COO (mpeametnsbie pe3ynbTarhl o aucuurinae) u ®I'OC CIIO.

O0mast kKoMmneTeHumsl, Paznen/Tema Tun oueHOYHbIX MEPONIPUATHS
JIMYHOCTHBbIE
pe3yJbTaThl
OK 01 Tema 1.1-1.2 TECTUPOBAHUE
OK 02 Tema 2.1-2.2 ompoc
OK 04 Tema 3.1-3.3 penieHue 3aaa4
OK 07 Tema 4.1-4.3 XUMHYECKUH TUKTAHT
Tema 5.1 3aJ]aHus Ha UCITOJIb30BAaHUE XUMHYECKON
Tema 6.1-6.2 CHUMBOJIMKH U Ha3BaHUU COESIUHEHUH 110
Tema 7.1 HOMEHKJIaType
Tema 8.1 MPAaKTUYECKUE 3aaHus.
Tema 9.1-9.5 IIPaKTUKO-OPUEHTHPOBAHHBIE TEOPETUUECKUE
3a/laHus

naboparopnas paboTa

peneHue keic-3amannii (PapmareBTHIEeCKUe
OTXOJIbl KaK HOBasi YKOJIOTMYECKast mpodiiema.
[lepcrieKTHBBI UCIIOJIB30BAHUS MTOJIUMEPOB B
MEIHUIMHCKON TPaKTUKE

HoBsie MaTepuasnbl B MEIUIMHE.

JlekapcTBa Ha OCHOBE PACTUTENIBHBIX

MpenapaToB)
JIP.2 OLIEHKA COOCTBEHHOIO MIPOJIBUKCHHSI,
JIP.3 JUYHOCTHOTO Pa3BUTHUS 00YyJarOIIErocs;
JIP.4 OIICHKA TMHAMUKH B OpraHU3aluu COOCTBEHHOM
JIP.6 yueOHOM  JeATeNbHOCTH MO  pe3yibTaTam
JP.7 CaMOOLICHKHM, CaMOaHaJIu3a MU KOPPEKLMH €€
JIP.8 PE3yNbTaTOB;
JIP.9 MIPOSIBIICHUE BBICOKOIIpO(ecCHOHAIBHON
JIP.10 TPYAOBOI aKTUBHOCTH;
JIP.13 y4acTHE B HCCIEIOBATEIIbCKOM U IPOEKTHOU
JIP-KK-1 pabore;
JIP-COTI-1 KOHCTPYKTUBHOE B3aWMOJICHCTBUE B Y4eOHOM
JIP-COII-2 KOJUICKTHUBE/Opuraie;
TIP-COIL-3 JEMOHCTpAIMsl  HAaBBIKOB ~ MEXKINYHOCTHOTO

JIEJIOBOTO OOIIEHHS, COLIMAILHOTO HMHUJIKA;
TOTOBHOCTb K OOIIEHHIO U B3aNMOJIEHCTBUIO C
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JIOABMH CaMOTO Pa3HOTO CTaTyca, STHUYECKOM,
peHHFHO3HOﬁ MPUHAAJICIKHOCTH )41 B
MHOT'000pPa3HbIX 00CTOATEIHCTBAX;
JEMOHCTpPALMs. YMEHUM U HABBIKOB PAa3yMHOIO
MIPUPOJIOTIONB30BAHHS, HETEPIIMOTO
OTHOIIICHHUA K HeﬁCTBHﬂM, MPUHOCAIINUM BpPECA
9KOJIOTHH;

OTCYTCTBHC q)aKTOB MMPOABJICHUA UACOJIOTUU

Teppopu3Ma u IKCTpEMHU3MA cpenu
o0OyJaromuxcs;

OTCYTCTBHE COLMAIBHBIX KOH(DIMKTOB Cpeau
oOyuJaromuxcs, OCHOBaHHBIX Ha
MEKHALMOHAJIBbHOMN, MEXPEITUTHO3HOM ITOYBE
coOroieHne HOpM " [EHHOCTEH
0o0pa3oBaTeNbHOW OpraHU3alliK, y4acTHE B
peanu3aiu BOCIIUTATEIbHBIX MIPOCKTOB
AHIIOO «Kybanckuit WHCTUTYT

npodeccnoHaIBHOTO 00Pa30BaAHUSY;
COOJIOICHHE HOPM U TIPaBUJI MpoIiecca
00y4eHUs, OTBETCTBEHHOE M JJOOPOCOBECTHOE
OTHOIICHHE K CBOEMY OOYUEHHIO U TPYAY
MpernoaBaTenei.

34




