k OOII no npodeccun
15.01.31 MacTep KOHTPOJIbHO-U3MEPUTEIbHBIX NIPUOOPOB U ABTOMATHKH

Munucrepcrso o0pazoBanust MockoBckoii 00/1acTH
I'ocynapcrBenHoe 0101xeTHOE PpodecCHOHAIbHOE 00pa3oBaTe/ibHOE YUpeKIeHue
MockoBcKkoii 001acTH «JIEKTPOCTAIBCKUN KOJIJISIH»

YTBepkIeHa MPUKA30M PYKOBOIUTEIS
0o0pa3oBaTeIbHOM OpraHu3aIuu
Ne 211-o1 ot 23 mas 2023 roma

PABOYAS TTPOTPAMMA YYEBHOW JUCLIMTIIAHEI
OJ1.12 XUMUS

T. 0. DnekTpocTanb, 2023 1.



PACCMOTPEHO

[TIK o6mieobpazoBaTenbHBIX, MATEMATHYECKUX
¥ OOMINX €CTECTBEHHO-HAYYHBIX TUCITUTUINH
[TpoTokomn Ne

« » Mmag2023T.

/3unsieBa M.B./

Pabouass mporpamma yuebnoit mucummiuabl OJ[.12 Xumus paspaboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

I.

[Tpumepnoit paboueil mporpammbl 001I€00Pa30BATEIBHON JUCHUIUIMHBL «XUMHUS» IS
npodeccuoHaIbHBIX 0Opa3oBarenbHbIXx opranu3anuii, ®I'bOY HAITO UPIIO IIporokon Ne 13
oT «29» centsiOpst 2022 r. ( yTB. Ha 3acenanuu CoBeTa MO OLIEHKE COAEP)KaHUS U KayecTBa
IPUMEpPHBIX Ppabo4MX MporpaMM o001Ee00pa30BaTENbHOIO U COLMAIBHO-IYMaHUTApPHOTO
[IUKJIOB CpeaHero mpodeccuoHanbHOro oopazoBanus, mpotokod Ne 14 ot «30» Hos0ps 2022

r.);

®DenepantbHOTO rOCYIapCTBEHHOTO 00Pa30BaTEILHOIO CTAHAAPTa CPETHETO
npodeccuoHalibHOr0 00pazoBanus mo npodeccuu 15.01.31 MacTtep KOHTPOIIBHO-
WU3MEPUTEIIBHBIX TPHOOPOB M ABTOMATHKH, YTBEPIKICHHOTO MPUKa3oM MUHUCTEPCTBA
npoceetienus Poccuiickoit @enepanun ot 09 nexadps 2016 r. N 1576 (3apeructpupoBaH B
Mumntocte PD 20.12.2016 r. N 44801);

OepepanbHoro 3axkoHa oT 31 wuronsa 2020 r. Ne304-d3 «O BHeceHWHM U3MEHEHHH B
Oenepanbhbiii 3akoH «O0 oOpa3zoBanun B Poccuiickoit ®epepanuu» 10 BOmpocam
BOCITUTAHUS 00YyYaIOIUXCS;

VYuebnoro mnana no npogeccun 15.01.31 Mactep KOHTPOIBHO-U3MEPUTENBHBIX TPUOOPOB
Y aBTOMAaTHKH, YTBEPKACHHOTO « 23 » mast 2023r., mpuka3 Ne 211-o.

Opranmsanus-pazpadorunk: 'BIIOY MO «2J1eKTpOCTAIBCKHN KOLIETHD

Pazpabotuuk: JIeitkuna TaTesina MuxaiiioBHa
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBbI YYEBHOHN
JUCHUTIIMHBI
01.12 Xumusn
1.1. O6s1acTh NPpUMEHEHHS IPOTrPaAMMBbI

PabGouass mporpamma oOmeoOpa3oBatenbHOl  ydeOHoU muctmmuimabl  OJ[. 12  Xumus
npelHa3HayeHa JJIsl U3y4eHHs AUCIUILINHBI TP peain3anuu 00pa3oBaTesIbHOM IPOrpaMMBbl CPEIHETO
obmiero o0pa3oBaHMs B TpeAeiax OCBOCHUS OCHOBHOW NpoQecCHOHaNbHOH 00pa3oBaTebHOM
nporpammel CITIO (manee — OITIOIT CIIO) Ha 6a3e 0OCHOBHOTO 00I1IeT0 00pa30BaHMs MPHU MOATOTOBKE
KBaTH(pHUIUpOoBaHHBIX padounx u ciayxaunwx (I[IITIKPC).

B paGouyro mnporpammy ob6mieoOpa3oBaTeabHoi yueOHOW mucuurumabl OJ[.12 Xumus
BKJIIOYEHO COJIep)KaHue, HampaBlieHHOEe Ha (OpMHUpOBaHHE Y OOYYAIOMIMXCS KOMIIETEHIIUH,
HeoOxoauMbIX st kKauecTBeHHOTO ocBoeHUst OIIOIT CITO — nporpammel noaroroBku (ITTIKPC) Ha
0a3e OCHOBHOTO 001Iero 00pa3oBaHUs C MOJIYICHUEM CPETHETO O0IIeTro 00pa3oBaHusl.

1.2. MecTO IMCUMILIMHBI B CTPYKTYpPe OCHOBHOI NpodeccHoHAJIbHON 00pa3oBaTe/bHOMI
NMPOrpaMmbi:

OOmeoOpa3oBaTenibHas  JUCHUIUIMHA  «XHUMHUS»  SBISETCS  OOSI3aTCIIBHONM  4acThIO
oOmieoOpaszoBarenbHOro nukia odpazoBatenbHoil nmporpammbl CIIO B cootBerctBun ¢ ®I'OC mo
npodeccuu 15.01.31 Mactep KOHTPOJBbHO-U3MEPUTETBHBIX MPUOOPOB W ABTOMATHUKH. YueOHas
mucruminaa O/1.12 Xumus usydaercs B 001eo0pa3oBatensHoM Iukie yueoHoro miana CIIO na 6aze
OCHOBHOTO 00111ero 00pa30BaHwmsl ¢ OIyIeHHEM cpenHero obmiero oopasosanus [IIIKPC. B yuebrom
rwiane [IITKPC yue6nas qucrumuinaa OJ1. 12 Xumusi BXOAUT B COCTaB 00IIMX 0011€00pa30BaTeNbHBIX
y4eOHBIX TUCHUIUIMH, (OPMHUPYEMBIX W3 00s3aTelbHBIX mpenaMeTHbIX obmacteit ®I'OC cpemHero
obuiero oopazoBanus, A npodeccuit u crnenuanbaocteit CI1O.

Jia mpodeccun CIIO: 15.01.31 Mactep KOHTPOJIbHO-U3MEPUTENBHBIX NPUOOPOB U
ABTOMATHUKHU U3 MepedHs npodeccuil u crienuanbHOCTeH cpeiHero npodecCuoHaIbHOro 00pa3oBaHus
BbIOpaH TEXHOJOTUYECKUI Mpouiib NPo(hecCUOHATLHOTO0 00pa30BaHusl.

1.3. Hean U 32244 JAUCUMIUVIMHBI — TpPeOOBAaHHSI K Ppe3yJbTaTaM OCBOEHUS
AUCUMILIUHBI:

Coneprkanue mporpaMMbl «XHUMUS» HAPABJICHO HA JOCTHKEHUE CIETYIOIINX
meJeil M 3aga4:

chopMupoBaTh y 00yJarOMIMXCS MPEACTABICHUS O XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBl MHUpA KAK OCHOBBI NPUHSATHS PEIIEHUN B JKU3HEHHBIX M MPOU3BOJICTBEHHBIX
CUTYalHsIX, OTBETCTBEHHOTO MMOBEACHUS B IPUPOTHOM CpETIE.

3agauu AU CHUILJIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX IPOIECCOB U
ABICHUM B OKpYKaloIIe cpene, ULEIOCTHOW HAYYHOM KapTUHBI MHpPA, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYIbl HEOPTaHUYECKHMX W OPraHUYeCKUX BEIIECTB,
ypaBHeHI/ISI XUMHWYCCKUX peaKHHﬁ, O6’I)$ICH$ITI) HUX CMBICIJI, I/IHTepHpeTI/IpOBaTB pe?,y.]'H)TaTI)I XUMHWYCCKUX
AKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEIACHUS MPOCTEUIIUX XUMHUYECKHX DKCIEPUMEHTATbHBIX
WCCJICIOBAaHHU C COOJIOACHHEM TpaBUI 0€30MacCHOTO OOpalleHHs C BEIECTBAMH U Ta0OPaTOPHBIM
00opyoBaHUEM;

4) pa3BUTh YMEHHUS HCIOJIH30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 pa3lIndHBIX
HCTOYHUKOB;,

5) copmMupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH AEITETbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX IPOILIECCOB;



1.4. Ilnanupyemblie pe3yJbTaThl 0CBOCHHUS 00111e00Pa30BaATEIbHON AUCHUIIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHNe JUCIUIUTMHA UMeeT pu GpopmupoBanuu u passutun OK u ITK.



Kon n naumenoBanme
¢dopmMupyeMbIX KOMIIETeHUN I

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue

JAucuunimHapHbie

OK 01. Beibupats criocoObt
penieHus 3a1a4
npodeCcCuOHATBHON
JESTEIIbHOCTH MMPUMEHHUTEIHHO K
pa3JInYHBIM KOHTEKCTaM

B yacT Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TPYyIy, OCO3HAHHE I[EHHOCTH MacTEpCTBa,
Tpynonooue;

- TOTOBHOCTH K aKTUBHOH JIEATEILHOCTH TEXHOJIOTUYECKON H
COLIMAJIbHOW HAMPaBJICHHOCTH, CIOCOOHOCTh MHUIIUUPOBATH,
IUIAHUPOBATh M CaAMOCTOSITENIGHO — BBITMIOJHATH — TaKyIO
NeSITeNIbHOCTD;

- HWHTEepPeC K pa3uuHbiM cdepaMm mpodeccHoHATEHOMI
NeSITeNIbHOCTH,

Osaanenue YHUBEpPCAJIbHBIMU
NMO3HABATEJIbHbIMHU JAelCTBUAMM:

a) 6a30Bble JIOTHYECKHUE AeliCTBUS:

- CaMOCTOATENTbHO (OPMYIHPOBATH U aKTyalU3UpPOBATH
pobIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MPH3HAK WM OCHOBAHMUS
JUTSI CpaBHEHUS, KJIacCU(UKAIIMU U 0000IIIECHHUS;

- ONpenensaTh LENU JeATeNIbHOCTH, 33/1aBaTh MapamMeTphl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBIBISATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBIICHUSX;

yueOHBIMU

MMPOTUBOPCUMNA B

- BHOCHUTb KOPPCKTHBBI B JCATCIBHOCTb, OLCHUBATDH
COOTBCTCTBHUE pPE3YIBTATOB LCIAM, OLICHUBATH PHUCKH
HOCJ'IC,Z[CTBI/II‘/JI ACATCIIBHOCTH,

- pa3BuUBaTb KpPEAaTHUBHOC MBIIUICHUC TIPpU PCIICHUHA

KU3HEHHBIX TpoOIIeM

0) 0a30BbIE HCCJIEN0BATENbCKHE e CTBHS:

- BJaJeTh HaBBIKAMU Y4eOHO-HCCIEOBATEIbCKOM U
MIPOEKTHOM J1eATeNbHOCTH, HABBIKAMHU pa3peleHus mpooem;

- BJAJETh CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIararome HOHSITHS
(XMMHUECKUI1 37IEeMEHT, aTOM, JIEKTPOHHAs 000J104Ka
aToMma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, BaJEHTHOCTb, JIEKTPOOTPHULATEILHOCTD,
CTENEHb OKUCJIEHMS, XUMHMUYECKas CBf3b, MOJIb,
MOJISIpHAsE Macca, MOJIIPHBI 00beM, YIIIepOIHbII
CKeneT, (YHKUMOHAJbHAS  TpyINIa,  paauKal,
U30MEPHsI,  M30MEPBI, TOMOJIOTMYECKHH  Dsig,
TOMOJIOTH, YIJ1€BOJIOPO/bI, KHCIIOpOJI- u
a30TCoJiepXKalllue  COCAMHEHMs,  OHOJIOIMYEeCKH
aKTUBHbIE BellecTBa (YIJIEBOABI, MKHUPbI, OEIKH),
MOHOMED, MIOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJTMHEHMS,
KPUCTAJZIMYECKAsl PEIIETKa, THUIBI XUMHYECKHX
peaxiuii (OKHUCINTEIbHO-BOCCTAHOBUTEIIbHBIE, 3K30-U
HH/IOTEPMHMUYECKHE, pEeaKIUM HMOHHOro oOMeHa),
pacTBop, AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMAIUS,  OKHCIUTEID,
BOCCTAaHOBUTENb, CKOPOCTh XMMMYECKOH peakiuu,
XMMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOpHs
XUMHYECKOTIO CTPOEHUS OpraHN4ECKUX BemecTs A. M.

bytneposa, Teopus 3JIEKTPOJIUTUYECKON
JTMCCOITUAITHH, MEPUOTUYECKU I 3aKOH J.N.
MeHneneena, 3aKOH COXpaHEHUs MAacchbl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XHMHH,
dakToNOrMUecKue CBEACHUS O CBOMCTBaX, COCTaBe,
MOJTyYECHU N i 0e30macHOM HCIIOJIb30BAHUH
BAKHEUILIMX HEOPraHMYECKHMX M  OpPraHUYeCKUX
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- BBISBJIATD MPUYUHHO-CJIICACTBCHHLIC CBA3HU n
aKTyaJIM3UpOBaTh 3aJady, BbIIIBUTaTh T'MIIOTE3Y €€ PELICHUS,
HaxoauThb APTYMCHTBI JIIsL JOKa3aTrciibCTBa CBOHX
YTBEPKACHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PEILICHNUS;

- AHAJIM3UPOBATH IMIOJIYYCHHBIC B XOAC PCHICHUA 3adadyu
pe3yJIbTaThl, KPUTHYECKH OLEHUBAThb MX JOCTOBEPHOCTb,
IMPOTHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIOBHAX,

- YMETb IIEPEHOCUTb 3HAaHMS B II03HABATEIbHYID H
IMPAKTUYCCKYIO o0OJacTu KHU3HECACATCIIbHOCTH,

- YMETb HUHTETPUPOBaTh 3HAHMUSA M3 PA3HBIX IPEIMETHBIX
obJacrei;

- BBIABUraThb HOBBIE MWJIEW, IpeajaraTb OpUTrMHAJIbHbBIE
MOAXOIBI U PELIEHUS;

- CIOCOOHOCTh MX UCIIOJIb30BAaHUS B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

BEIIECTB B OBITY M MPAKTHYECKOW JEATEILHOCTH
YEJIOBEKa;

- YMETb BBIABIATh XAPAKTEPHbIC IPU3HAKU H
B3aMMOCBSA3b M3YYEHHBIX IIOHATUH, INPUMEHATH
COOTBETCTBYIOLIUE IIOHATHUS IIPU OIIMCAHUU CTPOCHUS
Y CBOVICTB HEOPraHUYECKUX U OPraHMYECKHUX BEILECTB

u nux Inp eBpameHHﬁ; BBIABJIATH B3aMMOCBA3b
XHUMHUYCCKUX 3HAHUM C IIOHATHUAMHU n
npeaAcCTaBJICHHUAMU APYyrux C€CTCCTBCHHOHAYYHBIX
npeaAMCETOB;,

- YMEThb MCHOJIb30BaTh HAUMEHOBAHMSI XMMHUYECKUX
COEIMHEHUI MEXIYHApOIHOIO COI3a TEOPETUUECKON
U TNPUKIAAHON XUMUU U TPUBMAJIbHBIE Ha3BaHUS
BaXHEUIIMX BELIECTB (3TUJIEH, alleTUJIECH, IIIMLEPHUH,
¢denon, popmanbaerun, yKCycHas KUCIOTa, TJIMIIHH,
yrapHblii Ta3, YIJIEKHCIBIA ra3, aMMMAaK, ralleHas
U3BECTh, HErauleHas W3BECTb, IIUTbEBAas COMA U
JPYTuX), COCTaBIATh (OPMYJbI HEOPraHUYECKHX U
OpraHMYECKHUX BEILIECTB, YPaBHEHUS XUMHYECKHUX
peakuuii, OOBSICHATP MX CMBICH; IOJITBEPKAATh
XapaKTepHble  XMMHUYECKHME CBOWCTBAa  BEILECTB
COOTBETCTBYIOILIMMHU JKCIEPUMEHTAMU M 3allUCAIMU
YPAaBHEHUN XUMUYECKUX PEAKIUM;

- YMETb YCTaHABJIMBATH IPUHAIEKHOCTh U3yUEHHBIX
HEOPraHMYECKUX U OpPraHMYecKUX BEIIeCTB K
ONpEICIEHHBIM KjaccaM M TpyINIaM COEAWHEHMI,
XapaKTepU30BaTh UX COCTAB M BaKHEHIINE CBOMCTBA;
ONPEAEIATh BUABI XUMUYECKUX CBA3EH (KOBaJICHTHAs,
WOHHAs, MeTaJuIMYecKas, BOJOpOJHAs),  THIIbI
KPUCTAJTINYECKUX pEeLeToK BEILIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

- cpopMHpOBaTH TMPEJICTABICHHUS: O XHUMHYECKOM
COCTAaBJISIFOIIEH €CTECTBEHHOHAYYHOM KApTUHBI MUDA,
poIu XMMHMM B IIO3HAHWM SIBICHUH IPUPOABI, B

7




(hOpMUPOBAHUH MBIIICHUS U KYJIbTYPBI IMYHOCTH, €€
(YHKIIMOHATIBHONH TPAMOTHOCTH, HEOOXOJMMOMN ISt
pelIeHUsT TPAKTHYECKUX 3a7a4 H OIKOJOTHYECKH
00OCHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
MPUPOAHON CpelIE;

- YMETh TPOBOAMWTH pPACYECThl IO XHUMHYECKHM
dbopMylaM U ypaBHEHUSM XHMHUYECKUX PEAKIUN C
UCTIOJIb30BaHUEM busznIecKkux BEJINYHH,
XapaKTePU3YIOMIUX BEIIECTBA C KOJIWYCCTBCHHOMN
CTOPOHBI: Macchl, o0beMa (HOPMAaJbHBIE YCIOBHUSA)
ra3oB, KOJHMYECTBA  BEIIECTBA;  HCIIOJIB30BATh
CUCTEMHBbIC XHMHUYECKHE 3HAHWS JUIS TPUHATHS
pelieHnii B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02. Hcnonb3oBaTh
COBPEMCHHBIC CPE/ICTBA MTOUCKA,
aHaJM3a ¥ HHTEePIpeTaIin
UHpOPMALIUU U
UH(POPMALMOHHBIE TEXHOJIOTHH
JUIS BBITIOJIHEHUS 3a/1a4
npodecCHOHATbHON
JeSITeIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(OPMHPOBAHHOCTh MHPOBO33PEHUs, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAayKH M OOILECTBEHHOMU
IIPAKTHKH, OCHOBAaHHOIO  HAa  JUAJIOre  KYJbTYp,
CIOCOOCTBYIOLIETO ~ OCO3HAaHMIO  CBOEro  Mecra B
MIOJINKYJIBTYPHOM MHPE;

- COBEpUIEHCTBOBAHUE SI3bIKOBOW M UUTATEIbCKOW KYJIbTYpHI
KaK CpeACTBA B3aUMOJEHCTBUS MEXY JIOJbMU U MTO3HAHUSA

MHpa,
- OCO3HAaHWE LIEHHOCTH HAYYHOH JEATENLHOCTH, TOTOBHOCTh
OCYIIECTBIISITH ~ TPOGKTHYIO M HCCIIEIOBATEIbCKYIO

JEeSATEIbHOCTh MHAUBUAYAIbHO U B TPYIIIE;
OBaanenue YHHBEPCAJIbHBIMH
NMO3HABATEJbHBIMHU JAeHCTBUAMM:

B) padora ¢ uHgopmaumeii:

- BIQJETh HaBBIKAMH TOJYy4eHUS HMHPOpPMaUU U3
HMCTOYHUKOB Pa3HbIX THIOB, CAMOCTOSATEIBHO OCYIIECTBIATh
MIOMCK, aHalIW3, CHUCTEMATH3alUI0 M HHTEPIpPETALUIO
nH(pOpMaLIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

yueOHBIMU

- YMeThb IUIAHUPOBAaTh M BBINOIHATh XUMHUYECKHUIA
HKCIIEPUMEHT (MIPEBPALLECHUSI OPTaHUUYECKUX BEIECTB
NIPY HarpeBaHUH, TIOTYYECHUE ITHIICHA M U3YUEHHE eTO
CBOICTB, KayeCTBEHHBIE PEAKIMU Ha albJETUJIbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JEHaTypauus OeIKOB
NpU  HAarpeBaHWM, I[IBETHBIE pPEAKIHH OEIKOB;
MPOBOJIUTHh PEAKIIMA HOHHOTO OOMEHa, OMpEeeisiTh
Cpely BOJHBIX PaCTBOPOB, KaUECTBEHHbBIE PEaKIMH Ha
cynbdar-, kKapOOHAT- U XJOPUI-aHUOHBI, HA KaTHOH
aMMOHHUS;, peliaTh SKCIEPUMEHTANbHbIE 3aJa4d IO
temam "Metamsl" u "HemeTamibr") B COOTBETCTBUM C
IpaBUJIaMU TEXHUKH 0€30IMaCHOCTH MTPH 00paIeHuH ¢
BelleCTBAMH M J1AOOPaTOpHBIM  O0OpPYIOBAaHUEM;

IIPEJICTABIISITh pe3yIbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B  (opMe 3amucd  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuuii u  (GopMyIupoBaTh

BBIBOJIbI HA OCHOBEC 3TUX PE3YJIBbTATOB,




- co3JaBaTh TEKCThl B Pa3IMYHBIX (opMmarax C Y4eTOM
Ha3Ha4YeHUs MHPOPMAIMM W LIEJIEBOW ayIUTOPUH, BHIOMpAs
ONTUMAJIEHYIO ()OPMY MIPECTABICHHUS U BU3YaIH3aINH;

- OLICHUBATh JIOCTOBEPHOCTH, JISTHTUMHOCTH HH(OpManuy, ee
COOTBETCTBHE ITPABOBBIM U MOPATIBHO-3TUYECKHM HOPMaM;

- WCHONB30BaTh  cpeAcTBa  HMHOOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHNH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX W  OpPraHU3allMOHHBIX  3a71ad  C
coOmonenneM  TpeOOBaHMK  SPrOHOMHKH,  TEXHHKH
0e30MacHOCTH, THTHEHBI, PECYpPCcOCOepPEeKeHHUsI, IPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
nHpopManuu, THOOPMAIIMOHHOK 0€30MacCHOCTH JINYHOCTH

- YMETh aHAJIM3UPOBATh XUMHUUYECKYIO MH(OpMAIHIO,
[OJy4aeMyl0 U3 Ppa3HbIX HCTOYHMKOB (CPEICTB
MaccoBOi HHpOpMaLUH, ceTh IHTEpHET U ApyrHe);

- BJIaJIeTh OCHOBHBIMU METOJJaMH HAyYHOT'O ITO3HAHMS
BEIIECTB M XUMHUUYCCKUX SBJICHUU (HAOJIOAEHUE,
U3MEpEeHue, IKCIEPUMEHT, MOJIEITUPOBaHUE);

- yYMEThb MpOBOJIUTH pacueTbl IO XUMHUYECKUM
dopMynaM M YpaBHEHUSM XUMHUYECKUX PEAKLUN C
HCII0JIb30BaHNUEM busnveckux BEJIMYNH,
XapaKTepU3yIOIUX BeIIeCTBA C KOJUYECTBEHHOMH
CTOpPOHBI: Macchl, o0beMa (HOPMAaJbHBIE YCIIOBUS)
ra3oB, KOJMYECTBa  BEILECTBA;  HCIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHE 3HAHUS JUISl TPUHATUSA
pelIeHU B KOHKPETHBIX >KM3HEHHBIX CHUTYaIMsX,
CBS3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM

OK 04. DddexTuBHO
B3aMMOJICCTBOBATh U pabOTaTh B
KOJJICKTHBE U KOMaH/Ie

- TOTOBHOCTh K CamMOpa3BUTHIO,
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMU y4eOHO-HCCIIEI0BATENBCKOM,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OBiajgeHne yHHBEPCAIbHBIMH KOMMYHHMKATHBHBIMH
ACHCTBUAMMU:

0) coBMeCTHasi AeSATEJIbHOCTD:

- MOHMMAaTh M MCHOJB30BATh MPEUMYLIECTBA KOMAaHIHON U
WH/MBUYaJIbHOU paboThI;

- NOpUHMMAaTh  LEIM  COBMECTHOM  JIEATENIBHOCTH,
OpraHU30BBIBATbL U KOOPAMHUPOBATH JEHUCTBHUA IO €€
JOCTH)KEHHIO: COCTAaBJIATh IUIAH JCHCTBUM, paclpeleisTh
POJIH C Y4eTOM MHEHUI YYaCTHUKOB OOCYX/IaTh PE3YIbTaThl
COBMECTHOH paboThI;

- KOOPJIMHHUPOBATH U BBINOJHATH pabOTy B YCIOBHAX
peanbHOrO, BUPTYaJIBHOTO u KOMOMHHUPOBAHHOTO
B3aUMOJCUCTBUS;

CaMOCTOATCIIBHOCTH H

- YMeTh IUIAaHUPOBATh M BBIMOIHITH XUMHUYECKUI
AKCIIEPUMEHT (TIPEBPAIEHUS OPTAaHUYECKUX BEIIECTB
IIPU HArpeBaHUH, MIOJyY€HHE ITUIICHA U U3YYEHHE €T
CBOMCTB, Ka4yeCTBEHHbBIE pEAKI[MU Ha aJbJCTU/IBI,
Kpaxmall, YKCYCHYIO KHUCIOTY; AeHaTypamus OeIKoB
MpU  HarpeBaHWHW, IIBETHBIE pEaKIUu  OEIKOB;
MPOBOANTh PEAKIUM HOHHOTO OOMEHa, OMpeAeNsiTh
cpeny BOJHBIX paCTBOPOB, KAUECTBEHHBIC PEAKIIMHN HA
cynbhar-, kKapOOHAT- U XJIOPUI-AaHHOHBI, HA KAaTHOH
aMMOHWUSI; peliaTh SKCIEPUMEHTAIbHBIC 3aJa4d IO
teMaM "Metamibl" u "HemeTamnsl'") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHU 0€301TaCHOCTH MPH OOpAIeHUH C
BellleCTBAaMH U JaOOPaTOpPHBIM  00OpPYIOBAaHUEM;

MIPEJICTaBIISTh pe3yNbTaThl XUMHUYECKOT0
JKCIepUMeHTa B  (opMe 3amucu  ypaBHEHUI
COOTBETCTBYIOIIUX peakuuid u  (QopMyIHpoOBaTh

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB




- OCYLICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUC B

pa3IMYHBIX  CUTyallUsiX, IMPOSBISATH  TBOPUECTBO U
BOOOpaXkeHue, ObITh UHUIIMATUBHBIM

OsBjaaaenue YHUBEPCAJIbHbIMHU peryasiTHBHbIMH
JeHCTBUSAMM:

I') NPUHATHE ce0sl U APYTUX JIIOJei:

- IIPUHUMATh MOTHMBBI M ApPryMEHTBI APYTHX JIIOACH IIpU
aHaJlu3e pe3yJabTaTOB JEATEIbHOCTH;

- IpU3HaBaTh CBOE IIPABO U IIPABO JIPYTHX JIIO/IEN HAa OLINOKHY;
- pa3BHUBAaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU
JPYToro 4ejaoBeKa;

OK 07. CognericTBOBaThH
COXPAHEHHUIO OKpYKaroLen
Cpelbl, pecypcocOepekeHHIO,
NPUMEHSTH 3HaHUS 00 N3MEHEHUH
KIIUMAaTa, PUHIIUIIBI
OepexKIIMBOro MPOU3BO/ICTBA,

3¢ dexTHBHO AeiicTBOBATH B
Ype3BBIYAHBIX CUTYAIHSIX

B 06s1acTH 3K010IrM4Y€CKOr0 BOCIIMTAHUSA:

- ¢()OpMUPOBAHHOCTH FKOJIOTMUECKOM KYIbTYPbl, IOHUMaHUE
BIUSHUSA  COLMAJIBHO-DKOHOMHMYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE TPUPOJHOM M COLMAJIBHOM CpEIbl, OCO3HAHUE
r7100aJIbHOTO XapakTepa 3KOJIOrMYECKUX IpooiIeM;

- IJJAHUPOBAHME U OCYILECTBIICHHUE JEHCTBUN B OKPYKAFOIIEH
Cpel€ Ha OCHOBE 3HaHMs LEJIEeH YCTOMYMBOIO Ppa3BUTHL
YEJI0BEUECTBA;

AKTUBHOE HENpUATHE JEUCTBHUM, MNPUHOCAIIMX Bpe.
OKpY>Karollen cpere;
- yMEHUE MIPOTrHO3UPOBATH HeOJIaronpusiTHoIC

9KOJIOTUYECKHE MTOCIEACTBUS NMPEAITPUHUMAEMBIX JEHCTBUM,
[IPEAOTBPALIATh UX;

- pacuIMpeHHE OIbITa JEATEIBHOCTH
HaIlpaBJICHHOCTH;

- OBJIaZICHNE HABBIKAMH Y4e€OHO-HCCIIEe10BATEIbCKON,
IIPOEKTHOM ¥ COLIUMAIIBHOM ACSATEIBHOCTH;

YKOJIOTUYECKOU

- cpopMHpOBaTH MPEJICTABICHUS: O XUMHYECKOM
COCTABJISIOIIEH €CTECTBEHHOHAY4YHOM KapTUHBI MUDAa,
poIu XMMHMM B IIO3HAHWM SIBJICHUH IIPUPOABI, B
(OpMUPOBAHUU MBILIIEHUS U KYJIbTYphI INYHOCTH, €€
(GYHKLIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JUIs
pelIeHUsT NPAKTUYECKUX 33Ja4 M OKOJOTMYECKH
000CHOBaHHOTO OTHOLIEHHUS K CBOEMY 3/J0POBBIO U
MPUPOAHON Cpenie;

- yMeTb coOmoJaTh MpaBWJa  KOJOTMYECKH
11e1€co00pa3HOro MOBEACHUS B OBITY M TPYAOBOMH
JIEATEIILHOCTH B LIEIAX COXPAHEHHs CBOErO 310POBbs
U OKpYKAalIled MPUPOJHONW Cpeabl; YYHUTHIBATH
OIIaCHOCTb BO3JECHUCTBUS HA JKUBBIE OPraHU3MBI
OIIPEIETICHHBIX BEIECTB, IOHUMAsl CMBICI ITOKA3ATENS
IIPEACIIBHON JOIYCTUMOM KOHLEHTpaluu

[IK 1.3. IIpon3BoAUTh MOHTaX
npuOOPOB U IIEKTPUUECKUX CXEM
pPa3IMYHBIX CUCTEM aBTOMATUKH B
COOTBETCTBUH C 3aJJaHHUEM C

- YMCHHEC UCITIOJIB30BATh HOBEHIITHE JOCTHXCHHUA
XUMHYECKOM HAaYKH U XMMHYECKOM TEXHOIOTHU

-yMEHUE HCKaTb W AHAIM3UPOBATH KEWCHI O
MNPUMEHCHUN XUMHUYCCKUX BECHICCTB U TEXHOJIOTHH C
ydeTroMm Oyaymiei mpogeccHOHANbHON JesTeNbHOCTH
10 TEMaM. MaTcpHralbl JJIsL SJICKTPOHUKU,
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cobiroieHreM TpeOOBaHUM K HaHOMAaTepHallbl, TEKCTUJIbHBIE BOJIOKHA, NCTOYHUKU
Ka4yeCTBY BBINOJIHEHHBIX paloT, SHEPIUH.

TpeOOBaHUI OXpaHbl TPY/a,
OepeKIIMBOro MPOU3BOJCTBA U
IKOJIOTNYECKOH OE30I1aCHOCTH.

11




B pesynprare ocBoeHUs y4eOHOW TUCIUIUIMHBI OOYYArOMIMIACS TOJDKEH O0JIagaTh JIMYHOCTHBIMU

pe3yJbTaTaMu:

JINYHOCTHBIE Pe3yIbTATHI
peau3anuu NporpamMMbl BOCIIUTAHUS
(Oeckpunmopbwi)

Ko 1m4HOCTHBIX
pe3yJabTaToB
peaju3zanuun
NPOrpaMmbl
BOCHUTAHUS

OCOSHaIOH_[I/Iﬁ cebs I'pa’)KAaHWMHOM U 3alllUTHUKOM BEJIUKOM CTpaHbI

JIP 1

[IposiBnsrOMINNA aKTUBHYIO I'PA’KIaHCKYIO ITO3ULIUIO, IEMOHCTPUPYIOILUN
IIPUBEPKEHHOCTh IIPUHIMIIAM YECTHOCTH, MOPAJIOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKH AaKTMBHBIM M YYacCTBYIOLIMH B CTYICHYECKOM H
TEPPUTOPUATIBHOM CAMOYINPABICHUM, B TOM YHCJIE€ HA YCJIOBHUAX
J00pOBOJIBYECTBA, IPOLYKTUBHO B3aUMOICHCTBYIOIUI U y4aCTBYIOILUI
B JICATEIbHOCTH OOIIECTBEHHBIX OpraHU3aI1i

JIP 2

CobOnrogaronuii  HOPMBI ~ MPABOMOPSIZIKA,  CIACAYIOIIMK  Hjeanam
IPa)TaHCKOTO O0IIecTBa, oOecreueHus: 0€30IacCHOCTH, TIPaB U CBOOO.T
rpaxxgad  Poccun. JIOAnbHBIE K YCTAaHOBKAM U IIPOSIBJICHUSM
IpeicTaBuTeNed  CyOKyJabTyp, OTJIMYAIOLMH HUX OT TIpynm cC
JNECTPYKTUBHBIM M JIEBUAHTHBIM TOBEJACHHEM. JIeMOHCTpHUpYIOIIHiA
HENpUITHE M TPEAYNPEekJAIMUNA COMUAIBHO ONAacHOE IOBEJCHHE
OKPY KarOIINX

JIP 3

[IposiBnsromniA M JEMOHCTPUPYIOLIMN yBaXKCHHE K JIOIAM TpyJa,
OCO3HAIOIIMN IIEHHOCTh coOcTBeHHOro Tpyna. Crpemsmmiics K
(hOpMHUPOBAHHUIO B CETEBOW Cpele JUYHOCTHO U MPOeCcCHOHATHHOTO
KOHCTPYKTHUBHOTO «1IU(POBOIO CIIEa»

JIP 4

JIeMOHCTpUpYIOIIMIT ~ NPUBEPKEHHOCT K  POAHOM  KYJIBTYPE,
HCTOPUYECKOW MaMATH Ha OCHOBE JOOBU K PonuHe, pogHOMYy Hapony,
MaJIOH ponuHe, TIPUHATHIO TPAAUIIAOHHBIX LIEHHOCTEHN
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccun

JP S

HpOSIBJ'ISII—OIHHfI YBAXXCHHUC K JIIOAAM CTApIICTO IMMOKOJICHHUA U TOTOBHOCTD
K Yy4aCTHUIO B COHH&HBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX ABUIKCHUAX

JIP 6

Oco3HaromMii  NPUOPUTETHYKD  IIEHHOCTh  JINYHOCTU  4YEJIOBEKA;
YBKAIOMIUKA COOCTBEHHYI0O M 4YYXYI0 YHUKAJIbHOCTh B Pa3IUYHBIX
CUTYaIUsiX, BO BceX (popMax M BUAAX IEATEIHHOCTH.

JP 7

[IposiBnsromniA M IEMOHCTPUPYIOIINNA yBaKEHUE K MPEICTABUTEISM
Pa3IMYHbIX ATHOKYJIBTYPHBIX, COLMAIBHBIX, KOHPECCHOHAIBHBIX U HHBIX
rpynn. Conpu4acTHbIM K COXPaHEHMIO, IPEYMHOXKEHUIO U TPAHCIALUU
KYJAbTYPHBIX  TpaiMLMi M  IEHHOCTEM  MHOIOHALlMOHAIBHOIO
POCCUICKOr0o rocygapcraa

JIP 8

CobOnroparomuii ¥ MPOMAaraHAuPYOIMMK  TpaBWiIa 370pPOBOTO U
Oe3omacHoro oOpas3a JKH3HHM, CIOpTa; Mpexynpexaarmuil amoo
MPEOJI0JICBAIONINN 3aBUCUMOCTH OT aJIKOTOJIs, TabaKka, MCUXO0aKTHBHBIX

BCIICCTB, a3apTHBIX WIP WU T.AO. COXpaHSIIOHII/Iﬁ MCHUXOJIOTHYCCKYTO

JIP 9
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YCTOﬁqHBOCTB B CUTYAaTUBHO CJIOXKHBIX WA CTPEMHUTCIIBHO MCHAOIIIUXCS

yXoJa OT pOI[HTCJ'IBCKOﬁ OTBETCTBEHHOCTH, OTKa3a OT OTHOIIICHUH CO
CBOMMHU ACTBMH U UX (bHHaHCOBOFO COACPIKAHUA

CUTYaILHUSIX
3a00TAIUNCS O 3alUTE OKPYKAKIIEH Cpeabl, COOCTBEHHONW W YYXKOM P 10
0€30I1aCHOCTH, B TOM YHCJIe IU(PPOBOI

[IposBrstomuii yBaxeHHe K ICTETUYECKUM LIEHHOCTSIM, OOJaJaroluil P11
OCHOBAaMH 3CTETHUYECKOU KYJIbTYpPbI 1
[IpuauMaronMii ceMernHble LIEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbH U

BOCIIUTAHUIO JETEH; NEMOHCTPUPYIOLIUN HENPUATHE HACWIIHS B CEMbE, 1P 12

JIMYHOCTHBIE pe3yJdbTaThbl

«JIeKTPOCTAIBCKHI KON

peanu3anuy NPporpaMMbl BOCIIUTaHus, onpeaeaenabie 'BIIOY MO

PasBuBaronuii TBOpUECKHE CIIOCOOHOCTH, CIOCOOHBIN KPEaTHBHO
MBICIIUTD.

JIP 19

CrniocoOHbIii B 1Iu(poBOI cpefie MPOBOIUTH OLIEHKY HH(pOpMAIUH, e
JIOCTOBEPHOCTH, CTPOUTH JIOTHUECKHUE YMO3aKIIIOUEHUsI HA OCHOBAaHUU
MOCTYTAIOIIeH HHPOPMALIHH.

JIP 20

ConpuyacTHbIN K COXPAHEHHUIO, IPEYMHOKEHUIO U TPAHCIISIIIUU
KYJIbTYPHBIX TPAIULUKA U HEHHOCTEN MHOTOHAIMOHAIIBHOTO
POCCHICKOr0 TOCy1apCTBa.

JIP 27

Cobmroaronuii 1 mpornara’IupyoLuil mpaBusia 310pOBOro U
6e3o0macHOro oopasa >KU3HU, CIOPTA; MPEAYIPEKIAOIIHNI THO0
MIPEOI0TEBAIOINI 3aBUCUMOCTH OT aJIKOT0JIs, Tabaka, MCUXO0AKTUBHBIX
BEIIECTB, a3apTHHIX UTP U T.I.

JIP 29

3a0oTsmuiics 0 3alIUTe OKPYKarollel cpesbl, COOCTBEHHOM U UyKOn
0€30MmacHOCTH, B TOM YHuCie HUPPOBOIi.

JIP 30

B paMKax ImporpaMmbl yqe6H0171 JAUCIUITIINHBI O6y‘laIOH_[I/IMI/IC$I OCBAWBANOTCA YMCHHUA U 3HAHUA!

Koz JIP YMeHus 3HaHu
JIP 1-12; - packpelBaTb Ha [pUMEpax pojb |- OCHOBHBIX 3aKOHOB U
JIP 19, JIP 20, XUMUHU B (dbopmMHpoBaHUU TEOPUN XUMHUH;
JIP 27, JIP 29, COBPEMEHHOM HAay4YHOW KAPTHUHBI |- TOJYyYEHUS ¥ TPUMEHEHUS
JIP 30 Mupa u B [IPaKTUYECKOU BAKHEWIINX  METaJUIOB,
JeSITEIIbHOCTH YEeJI0OBEKa, HEMETAJJIOB, KJIACCOB
JEMOHCTPUPOBaTh Ha IpUMEpPax YIJIE€BOIOPOAOB U IPYTHX
B3aUMOCBSI3b MEXKIYy XUMHEH H MpeACTaBUTENEN
JPYTMMH €CTECTBEHHBIMU HayKaMH; OpPraHUYECKUX
pacKkpbIBaTh Ha MpUMeEpax COETMHEHUH;
II0JIO’KEHUSI TEOPUU XUMUYECKOTO - XMMMYECKUX TEPMHUHOB U
crpoenus A.M. bytnepoBa; CHMBOJIMKH.
NOHUMaTh  (PU3MYECKHH  CMBICH |- MpaBHIa 6e30macHoro
Ileppuonnueckoro  3akona .M. oOpalieHuss ¢ eIKUMH,
MenzeneeBa M Ha €ro OCHOBE TOPIOYHMHU u
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O0OBACHATL 3aBHCUMOCTh CBOMCTB
XUMHYECKUX 3JICMEHTOB u
00pa30BaHHBIX HWMH BEHIECTB OT
AJIEKTPOHHOT'O CTPOCHHS aTOMOB;
MIPUMEHSATH npaBuja
CHCTEMaTUYECKON MEKIyHapOIHOMN
HOMEHKJIATYPbI KakK cpencTBa
pasmuyeHuss W UACHTU(UKAIUN
BEILECTB M0 UX COCTABY U CTPOCHUIO;
COCTaBJIATh MOJIEKYJISIPHBIE n
CTPYKTypHBIE bopmybr
OpraHUYECKUX BEISCTB KakK
HOCHUTEJICH uH(pOpMaIUu 0
CTPOCHHMH BEIIIECTBA, €T0 CBOMCTBAX
u MIPUHA]ICKHOCTH K
oTnpeeIEHHOMY KJIaccy
COCIMHEHU;

XapaKTEPU30BaTh OpraHUYECKUE
BEIIIECTBA IO COCTaBYy, CTPOCHHUIO U
CBOIiCTBaM, yCTaHaBIIUBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3U
MEXIY JaHHBIMU
XapaKTePUCTUKAMHU BEIIECTBA;
MPUBOAUTH TMPUMEPHl XHUMHYECKUX

peakuuii, PAaCKpBIBAIOIINX
XapaKTEepHbIE CBOWCTBA TUIINYHBIX
IIPEACTABUTENEH KJIACCOB
OpraHUYECKUX BELIECTB C LENbI0 UX
UIeHTU(DUKAIMU U OOBSICHEHMS
00J1aCcTH IPUMEHEHMS;

IIPOTHO3UPOBATH BO3MOKHOCTh

NPOTEKaHU XMMHUYECKHX PpeaKIuii
Ha OCHOBE 3HAaHMW O THUOAX
XMMUYECKOH CBA3M B MOJIEKYyJaxX
pEarecHTOB M HMX PEaKIHOHHON
CIIOCOOHOCTH;

MIPUBO/IUTH MIpUMEPBI
MPAaKTUYECKOTO UCIIOJIb30BaHUS
IPOAYKTOB NepepaboTKu HepTu u
MIPUPOTHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI
(monuaTHIEHA, CUHTETUYECKOTO
KayuyKa, alleTaTHOrO BOJIOKHA);
IPOBOJTUTH OITBITHI o
pacro3HaBaHUIO OpraHNYecKuX
BEUIECTB: TJIMIEPUHA, YKCYCHOM
KHCJIOTBI, HENpeAeiabHbIX >KUPOB,
TJIFOKO3BI, KpaxMmaja, OElKOB - B
COCTaBe IMUIIEBbIX TMPOJIYKTOB H
KOCMETHYECKUX CPEJICTB;
yCTaHaBIIMBATh 3aBHCUMOCTh
CKOPOCTH XMMHYECKOW PEaKIH |

TOKCHYHBIMHU
BEILIECTBAMU,
cpelncTBamMu OBITOBOM
XHAMHUU,

mpaBuja W TMPUEMBI

Oe3omacHOil  paboOTHI €
XUMHUYCCKHUMH
BEIIECTBAMHU u
1a00paTOpPHBIM
obopynoBaHUEM;
BOKHEHIINX BEIIECTB U
MaTepuaioB, UX COCTaBa,
CTPOCHHS M XMUMHYCCKUX

CBOWMCTB BEIIECTB IS
0e30ImacHoro
IPUMEHEHUS B
MPAKTUYECKOU
JIeSATCIIbHOCTH;
OOBSICHSITH MIPUYHHBI

MHOro00Opa3usi BeIICCTB
Ha OCHOBE o0mmx
HNPEJICTaBICHUH 00 HX
COCTaBe U CTPOCHHH,
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CMEIIECHUS XHMHUYECKOTO
paBHOBCCI/IH oT paS.III/I‘-IHI:IX
(GakTOpOB € IICNBIO ONIpeaeieHUs
ONTUMAJIbHBIX YCIOBUHI IPOTEKAHMS
XHMHUYECKHX MTPOIIECCOB;

NpUBOAUTH IPHUMEPLL THUAPOIU3A
CoJiei B TIOBCEIHEBHON  JKWU3HHU
YeJI0BEKA;

IIPUBOJUTH IIpUMEPBI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX
peakuuit B IIpUPOJE,

IPOM3BOJICTBEHHBIX IIpoleccax MU
KHU3HEIEATEIIbHOCTH OPraHU3MOB;
IPUBOAUTH HPUMEPbl XUMHUYECKUX
peakiuii, pacKpbIBAIOIIUX OOIIUE
XMMHUYECKHE CBOWCTBA  IMPOCTHIX
BEIIIECTB - METAJUIOB U HEMETAJLJIOB;
IPOBOJIUTH PacyeThl HA HAXOXKIEHUE
MOJIEKYJISIPHOI bopmyIbl
yIJI€BOAOPOAA MO  MPOAYKTam
CTOpaHUs U IO €ro OTHOCHTEIBHOM
IUIOTHOCTM ¥ MAacCCOBBIM  JIOJISIM
AIIEMEHTOB, BXOJISIIMX B €T0 COCTAB;
OCYILECTBIIATh MOUCK XHMHYECKOM
uHpOpMALlMM 1O  HA3BaHUSM,
UACHTU(PUKATOPAM, CTPYKTYPHBIM
(dbopmysam BEUIECTB;

KPUTUYECKH OLIEHUBATh u
MHTEPIPETHPOBATE  XUMHUYECKYIO
MHPOPMALIMIO, COJAEPIKAIILYIOCS B
COOOLICHUSAX CPEICTB  MAacCOBOM
uH(popmanuu, pecypcax Murepnera,
HAYYHO-TIOMYJISIPHBIX ~ CTaThsIX C
TOYKU 3PEHHS €CTECTBEHHOHAYYHOMH
KOPPEKTHOCTH B LEJAX BBISBICHUS

OIMOOYHBIX CYXKICHHIMA "
dbopMupoBaHUs COOCTBEHHOM
TIO3UIUH;

OpEACTaBIATh  NYTH  pEIIeHUs
r100aMbHBIX  MPOOJIEM, CTOSIINUX
nepen YeJI0OBEYECTBOM:
OKOJIOTHYECKUX,  JHEPreTUYECKHUX,
CBIDBEBBIX, M pOJIb XUMHH B
pEIIeHUH 3TUX MPobIIEM.
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2. CTPYKTYPA YUYEBHOMU JUCIUILJIAHBI

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOI padoThI

Bup yueoHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl JUCHHUILINHBI 78
B T.Y.

OcHoBHOE coep:KaHue 72
BT. U..

TEOpPETHYECKOE 00yUueHre 41
MIPAKTUYECKUE 3aHATHUS 31
nabopaTopHEIC 3aHATHS 0
IIpodeccuonanbHO-0pHMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 6
NPHUKJIATHOTO MOIYJIs1)

BT. 4..

TEopeTHYecKoe 00yJIeHne 2
MPAKTUYECKHE 3aHITHS 4
IIpomexyTounas arrectauus (TuddepeHIIpOBaHHBIN 3a4eT) 2
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2.2. TemaTuyecKkMi IJIAH M COAEPKAHUE TUCIUTIIHHBI

KO}ILI JINYHOCTHBIX|

pe3yabTaToB,
(¢popmupoBanuro
HaunmeHoBaHue Cojep:kanue yueGHOro MaTepuaja (OCHOBHOe H NpodeccHoHaILHO-0PHEHTHPOBAHHOE), KOTOPBIX
6 . O0bem yacoB CIOCOOCTBYeT
pa3/1esioB U TeM JIadopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOTYJ/Ib S IEMEHT
nporpaMmmabi;
$hopmupyemsbie
KOMIICTCHIIMN
1 2 3 4
OcHoOBHOE co/iep:KaHue 70
1 cemecTp
Pazjnen 1. OcHOBBI CTPOEHHS BellleCTBA 8
Tema 1.1. OcHoBHOE coaepKaHue 8 OK 01
Ctpoenue aToMOB JIP 1-12;
XHMHYECKHIX Teopernueckoe o0yueHue 4 JIP 19, JIP 20,
DJIEMEHTOB H - N JIP 27, JIP 30
npupoa CoBpeMeHHass MOfENb CTpoeHUs aTtoMa. CHMBOJUYECKHH SI3bIK XUMHU. XUMUYCCKUI DJICMEHT.
XUMHIYECKOi DnexTpoHHas KoHburypauus aroma. Kinaccupukanus XuMU4eCKIX JIEMEHTOB (S-, p-, d—BUJ'IeMeHTLI).
CBSIH BanenTtHple  2yekTpoHBL.  BanmeHTHOCTh.  DNEKTpOHHAs  MPHUPOJA  XUMHUYECKOW  CBSI3M. 4
DNEeKTPOOTPUIIATEILHOCTh. BUIBI XMUMHUECKON CBsI3W (KOBaJIEHTHas, WOHHAs, MeTaJJu4ecKas,
BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUs
[MpakTnyeckue 3aHATHS 2
Pemenne 3agaHuii Ha WMCHOJIB30BAHUE XHMHUYECKON CHUMBOJIMKH M Ha3BaHWW COEAMHEHUH II0
HOMEHKJIATYpe MEXKIYHAPOJIHOTO COI03a TEOPETHUYSCKOW W TPHKIATHOW XUMHH W TPHUBHAIBHBIX )

Ha3BaHMM IS COCTABIEHUSI XUMUYECKUX (POPMYIT IByXaTOMHBIX CO€AMHEHUN (OKCHJIOB, CYJIb(HIOB,
TUJPUAOB U T.I1.) U IPYTMX HEOPTAHUUYECKUX COEAMHEHUN OTIENIBHBIX KIIACCOB.
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HpaKTI/I‘lCCKI/Ie 3aaaHus Ha YCTAHOBJICHUC CBA3HU MCKAY CTPOCHHUEM aTOMOB XUMUYCCKHX 3JIEMCHTOB
" NCPUOINICCKUM U3MCHCHHUEM CBOMCTB XMMHYECKHUX AJIEMEHTOB U MX COGIII/IHCHI/If/'I B COOTBETCTBHU
C ITOJIOKCHHUECM HepnonnquKoﬁ CHCTCMBI.

Tema 1.2. OcHoBHOe coJep:kaHue OK 01
[Tepuoanueckuit OK 02
3aKoH 1 Tabua | HIPAKTHYECKHE 3aHATHS JIP 1-12;
.M. Menneneera

[Tepuonnueckas cucrema xumuueckux 3neMeHToB .M. Menneneea. duznueckuii CMbICI

[lepuonnueckoro 3akona JI.J11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX

3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM

XUMHUYECKOro 3nemeHTa B [lepuonnueckoii cucreMe. MupoBo33peHUECKOE U HAYYHOE 3HAYEHUE

[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst JI.11. MenneneeBa. OTKpbITHE HOBBIX

XUMHUYECKUX IJIEMEHTOB.

Perenre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTepU3aLUI0 XUMUYECKUX

3JIEMEHTOB «MeTaNTNYeCcKie / HEMETAUTHISCKUE CBOKWCTBA, 3JIEKTPOOTPULIATEIIHBHOCTh XUMUYECKUX

3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHEM M MOJ0KEHUEM B IEPUOJUIECKOM

cucteMe xuMuieckux sneMeHToB J[.1. MenneneeBay»
Paznen 2. Xumnueckue peakuu
Tema 2.1. Tumesr OcHoBHOe coaep:xaHue OK 01
XUMHYECKUX JIP 1-12;
peaximii Teoperuueckoe o0yueHue JIP 19, JIP 20,

JIP 27,

KHaCCI/Iq)HKaHI/ISI 1 TUIIBI XUMHUYCCKHUX peaKuMﬁ C Y4aCTUEM HCOPraHMYCCKHUX BCIICCTB.
CocraBneHue ypaBHCHI/Iﬁ peaKL{I/Iﬁ COCAUHCHU:, PA3JIOKCHUS, 3aMCIICHU A, O6M€Ha, B T.4. peaKHI/Iﬁ
rop€HUs, OKUCIICHUA-BOCCTAHOBJICHUA.

ypaBHeHI/IH OKHCJICHHMS-BOCCTaHOBICHMA. CTeneHb okucieHus. OKUCIUTENb 1 BOCCTAHOBUTEND.
Cocrasienne u YpaBHHUBAHUEC OKHUCINUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MCTOJOM BJICKTPOHHOT'O
Oananca. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC pCaKknuu B MIpUpPOAC, TPOU3BOACTBCHHBIX IPOLIECCaX
N KU3SHCACATCIbHOCTH OPraHu3MOB

IIpakTHyeckne 3aHATHA
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KonnyectBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMHUHU M PacUEThI 110
YPaBHEHUSM XMMHUYECKUX peakuuil. Moib Kak eJuHMIAa KOJIMYeCTBa BellecTBa. MolsipHas macca.

3aKOHBI COXpaHEHUsT MacChl U SHEPruH. 3aKoH ABoraapo. MoJsapHblii 00beM razoB. OTHOCHTEIbHAS 2

IJIOTHOCTB Ta30B. PacueTsl Mo ypaBHEHUSM XUMUYECKUX PEaKIIHiA C UCTIOJIBL30BaHUEM MACChl, 00beMa

(HOpMallbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHOBHOe coiep:kaHue 4 OK 01
DIEKTPOIUTHYECKA OK 04
g qucconmanus u - | Teopernyeckoe o0yyeHue 4 JIP 1-12;
MOHHBI 0OMEH

Teopust SJEKTPOAUTHYECKON auccouuanuu. WOHBL. DNEKTPONUTHI, HEIEKTPOIUTHL. Peakuuu

HOHHOTO OoOMeHa. CoCTaBlIeHHE pEaKIMid MOHHOTO OOMEHA ITyTeM COCTaBJICHHMSI WX TMOJHBIX W 4

COKpAIICHHBIX HOHHBIX ypaBHEHUH. KUCIOTHO-OCHOBHBIE peakiuu. 3alaHus Ha COCTaBIICHUE

HWOHHBIX peaKLHil
Pasznea 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BEleCTB 18
Tema 3.1. OcHoBHOe coJep:kaHue 8 OK 01
Knaccudukanmus, OK 02
HOMeHKJIaTypa | 1€OpeTHiecKoe odyuenue 4 JIP 1-12;
CTpOECHUE . JIP 19, JIP 20,
HeOpraHWYeCKHX [Ipenmet Heoprannyeckoit xumun. Knaccudukanus Heoprannueckux BemecTs. [IpocTeie u
BEIECTR cioXHbIe BenecTBa. OCHOBHBIC KJIACCHI CII0OKHBIX BEIIECTB (OKCHIbI, THIPOKCUIBI, KUCJIOTHI, COJTH).

B3anmocBsI3p HEOPraHUYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucrannnieckue u

amopdHbIe BemiecTBa. TUIBI KPUCTATUIMUECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHasi, MOHHAS, 4

MeTau4eckasi). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAIITHYECKON

peneTku. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BEIIECTB OT BUAa XUMHUECKOM CBSI3M U TUIIA

KPUCTAITNYECKON pemeTKu. [[puanHbpl MHOT0OOpasust BEIECTB

IIpakTnyeckue 3aHATHS 4

2

Homenknarypa HeopraHMueckrx BEIIECTB: Ha3BaHHE BEIECTBA UCXO/IS U3 UX XUMUYECKOU
(bopMyJIBI MIT COCTABIICHHE XUMUYECKON (POPMYIIbI UCXOsI U3 HA3BaHUS BEIECTBA MO
mexayHapoanoi (MIOITAK) wnu TpuBuaibHON HOMEHKIIATYpeE.
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Pemenne mpakTHyeckux 3aJaHuil MO KiIacCH(pHUKALUU, HOMEHKJIATYpe M XMMHYECKHM (GopMyrnaMm
HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KIAcCOB (YrapHbI ras, yriaeKHCIbId ra3, aMMUakK, rameHas
M3BECTh, HETAlllCHAs WM3BECTb, NMUTHEBAs COJA M JPYTHX): HA3bIBaTh M COCTABIATH (HOPMYIIBI
XUMHAYECKHX BEILECTB, ONPENEIATh NPUHAISKHOCTD K KIaccy.

Hcrounnku xuMudeckoi nHpopmanun (CpecTB MaccoBoil nHpopmMalmu, cetb MHTepHeT n

apyrue). Ilouck nHpOpManuy 1o Ha3BaHUAM, HICHTU(UKATOpAM, CTPYKTYPHBIM (popmyiam

Tema 3.2. Pusuko-
XHUMHUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCIICCTB

OcHoBHOe cogepkaHue

Teopernueckoe o0yueHue

Mertansl. O6H_[I/Ie Q)HSHHGCKI/IC 1 XMMHYECKHE CBOICTBA MeTaan0B. CIocoObl MOJIYUCHUA. 3HaucHUE
MCTAJUIOB MU HEMCTAJUIOB B HNPHUPOAC U KUBHCACATCIBHOCTH YCJIIOBCKA W OPraHu3MOB. KOppO?.I/ISI
MCTAJJIOB: BUbI KOPPO3UH, CII0COOBI 3allUTBI MCTAJUIOB OT KOPPO3HUH

Hemeramnsl. OO0mue ¢uznyeckre M XUMHUYECKUE CBOMCTBA HeMeTauloB. TUIIMYHbBIE CBOWCTBA
HemeraimioB [V— VII rpynn. Knaccudukanms w HOMEHKIATypa COSIMHEHHH HEMETaJlIOB.
KpyroBopoTbl OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (OKCUAOB, THIPOKCHIIOB,
KHCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEAMHEHMH, BBICIINX OKCUIOB U TUIPOKCHUJIOB

HpaKaneCKue 3aHATHSA

CocraBiieHre ypaBHEHHM XMMHUECKUX PEaKIU ¢ yJ4aCTHEM IPOCTBIX U CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJOB METAJIOB, HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB,
HEOPraHUYECKUX KHUCJIOT, OCHOBAaHUN M aM@OTEpPHBIX THUIPOKCHUIOB; HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JIJaHUN HA CBOMCTBA, COCTAB, ITOJIyYEHUE U
0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY U IMPaKTHUECKOU
JESATEIIBHOCTH YEJIOBEKA

OK 01
OK 02
JIP 1-12;

KonTtpoibHasn
padora 1

HpaKanecm{e 3aHATHUA: CTpOGHI/Ie BCIIECTBA U XUMUYCCKHUE PCAKIITNHN

2 ceMecTp
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Tema 3.3. OcHOBHOe coiep:KkaHue 2 OK 01
Wnentudukanus OK 02
HEOPraHMYEeCKNX IIpakTnyeckue 3aHATHS 2 OK 04
BEIIICCTB JIP 1-12;

«MneHTudukanms HEOPraHUISCKUX BEIIECTBY. JIP 19. JIP 20

Pemenue skcrnepuMEHTANIbHBIX 337a4 [0 XMMHUYECKUM CBOMCTBAM METAJJIOB M HEMETAIIOB, IO ’ ’

pacro3HaBaHUIO U MOJYYEHUIO COSAMHEHUM METAVIOB M HEMETAJIIOB. ’

WNnentudukaius HEOPraHUIECKUX BEIIECTB C HCIIOJIB30BAHUEM UX (DM3MKO-XUMHUYECKHX CBOWCTB,

XapaKTEePHBIX KAYECTBEHHBIX peakiinii. KauecTBeHHbIC peakiuu Ha cyiabdart-, kKapOoHAT- U XJIOPHU/I-

AHMOHEI, Ha KATHOH aMMOHUS
Paznea 4. CTpoeHue u CBOMCTBA OPraHMYeCKHUX BElIECTB 22
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Kiaccudukanms, I1K1.3
CTpOeHHE 1 Teopernueckoe o0yueHue 2 JIP 1-12;
HOMCHKIaTypa [losiBneHue u pa3BUTHE OPraHUYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckoi xumuu. Mecto u JP 19, JIP 20,
OpTaHIHACcCKiX 3HAYEHHE OPTaHUYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.
BEIMECTR XHUMHUYECKOE CTPOEHUE KaK MOPAJIOK COCIUHEHHS aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJE€HTHOCTH.

OCHOBHBIE TTOJIOKEHHUS TEOPUU XUMHUYECKOT'O CTPOSHUS OpraHnueckux coenuuennii A.M. bytiepoga.

VYriepoaHblid CKENET OPraHUYecKOW MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO

CTpoeHUs MOJIeKyJ. I3oMepus u n30Mephl. 2

[Tonste o dyHkuoHanpHOU rpymnme. Pagukan. [lpuHnunel kiaccu@UKAMU OpPraHUYECKUX

coemMHEeHU. MexayHapoaHas HOMEHKJIaTypa W TPUHIUIBI HOMEHKIATYPhl OpPTraHUYECKHUX

coequHeHuil. [lonsarue 06 a3zoTcoiep allux COEIWHEHUSX, OMONOTHYECKH aKTUBHBIX BEIIECTBAX

(yrneBomax, »kupax, Oeilkax W Jp.), BBICOKOMOJICKYJISPHBIX COCIUHEHHSIX (MOHOMEp, IOJMMED,

CTPYKTYpPHOE 3BEHO)

IMpakTuyeckue 3aHATHS 2

Homenkiiatypa opraHu4ecKkux COEIMHEHHH OTAETbHBIX KJIacCOB (HACHIIIEHHBIE, HEHACBIIICHHBIE 1

apoMaTHYECKHE YTIEBOOPOIbI, CIIUPTHI, PEHOIBI, AlTbAETHU I, KETOHBI, KAPOOHOBBIE KHCIOTHI U JP.) ’

CocraBiieHrEe TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKUX BELIECTB OTIECJIbHBIX
KJIACCOB, MCIIONIB3Ysl MX Ha3BaHMs 10 CHCTEMATHYECKOM M TPUBUAJIBHONW HOMEHKJIAType (STHIIEH,
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alleTUIICH, TIIMIEpUH, (GeHoI, (opMalbIerull, YKCycHas KUCIIOTa, MIHIWH). Pacdersl nmpocreimien
(hOpMyIIbI OPraHUYECKOM MOJICKYJIBI, HICXO/SI U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCTUHEHUN

OcHoBHOe coaepkaHue

12

TeopeaneCRoe oﬁyqe}me

OU3NKO-XMMUYECKHE CBOWCTBA OPraHUYECKHX COEIWHEHHH OTIENBHBIX KJIACCOB (OCOOCHHOCTH
KJaccu(UKaMd M HOMEHKJIATyphl BHYTPHM KJlacca; IOMOJIOTMYECKHUH psan U oOmas ¢dopmyia;
n30Mepus; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI IMOTyUeHUS ):

— IpelieNbHbIE YIIIEBOA0PO/bI (AJIKAHBI U IMKIJIOATKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
MCTOYHHKOB TEIUIA B IPOMBIIIUIEHHOCTH U ObITY. CBOICTBA MPUPOTHBIX YTIIIEBOIOPOJIOB, HAXOXKICHUE
B IPUPOJIC U IPUMEHEHUE AJTKAHOB;

— HempeJenbHble (WIKEHbl, AJIKUHBl U alKaJUeHbl) U apOMaTUYECKUE YIJIeBOJAOpOAbl. ['opeHue
alleTUJIeHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHHU AJISi CBAPKU M PE3KU METaJJIOB

— KHCJIOPOACOJEpKAIUe COECOUHEHUs (COUPThI U (EHONbI, KapOOHOBBIE KHUCIOTHI U 3(UpHI,
aJbJIETU/Ibl U KETOHBI, KUPBI, YIIeBoabl). [IpakTiuueckoe npuMeHeHne STUIICHIJIMKOIIS, TIIHIIEpUHAa,
¢enona. IlpumeHenue ¢opmanpaeruia, auneTalbJeruaa, YKCYCHOM KHUCIOThl. Mpblna Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. Moto1iye cBoicTBa MblIa

— a30TcoJIeprKalllie COEeIWHEHUs (aMUHbI W aMHUHOKHUCIOTHI, Oenku). BricokoMonekymsipHble
COeIMHEHUS (CUHTETHYECKUE U OMOJIOTHYECKU-aKTUBHbIE). MOHOMEp, OJIUMEp, CTPYKTYPHOE 3BEHO.
ITonuMepusanus 3THIIEHA KAK OCHOBHOE HAIIPaBJIICHHUE €r0 UCIIOIb30BaHUS.

I'eneTnyeckas cBA3b MEXKy K1acCaMu OPraHU4EeCKUX COCIUHEHUM

IIpakTHyeckne 3aHATHA

CBoiicTBa OpPraHMYECKUX COEAMHEHUH OTIENbHBIX KJIAcCOB (TPUBHAIbHAS U MEXIyHApOIHAS
HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI TMOJNy4eHHs): TMpelelbHble (aIKaHbl |
LMKJIOAJIKAHbI), HEMpeleNbHble (aJIKeHbI, AIKUHBI M aJIKaJIueHbl) U apOMaTHYECKHUE YIiIeBOIOPObI,
CIUPTHI U (HhEHOJIIBI, KAPOOHOBBIE KMCIOTHI ¥ 3(DUPBI, aNbETUB U KETOHbI, aMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMs. 3aJaHusl Ha COCTABJIICHWE YPAaBHEHUN XMMHUYECKHUX PEaKIHil C
y4acTHEM OPTaHMYECKUX BEILECTB HA OCHOBAHUM UX COCTaBa U CTPOECHUS

OK 01
OK 02
OK 04
JIP 1-12;
JIP 19, JIP 20,
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CocraBiieHne cxeM peakuuid (B TOM 4YHCIE MO MPEIJIOKEHHBIM IIeMOYKaM IpeBpalleHuil),
XapaKTePU3YIOIUX XUMHUUECKUE CBOWCTBA OPTaHUYECKUX COSAMHEHUH OTAETBHBIX KJIACCOB, CIOCOOBI
UX IOJIy4eHHMS M Ha3BaHHWE OPraHMYECKUX COCAUHEHUU IO TPUBHAIBHOW WM MEXKIYHAPOJAHOU
CUCTEMATUYECKON HOMEHKJIIATYpE.
Pemrenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKHUX
COEIMHEHUI OT/AEIbHBIX KIaCCOB

Tema 4.3. OcHoBHOe coJep:xkaHue OK 01
Nnentuduxanys OK 02
OpraHUYECKUX Teopernueckoe o0yueHue OK 04
BEIIECTB, UX JIP 1-12;
3HAYCHHE U buooprannueckue coeauHeHus. [IpuMmeHeHHne w Omojoruveckas poiib yriieBoaoB. OKuCICHHE JIP 19, JIP 20,
IPUMEHEHHE B YIJIEBOJOB — HCTOYHUK JHEPrHMHM KHUBBIX OpraHu3MoB. OOIacTH NPUMEHEHUS aMHHOKHCIIOT.
GLITOBOI 1 [TpeBparmennss OenkoB NuIM B opraHu3Mme. buonormdeckwe (yHkiuu OenkoB. buonormdeckue
[IPOM3BOACTBEHHOI byHKIMY kUpoB. Posib oprannueckoil XuMuu B pelieH|H npo0jieM MUIeBoi 6€30MacHOCTH
e TCIIbHOCTH . .
qenoBeKa Ponb opraHuueckoil XMMUU B PELICHUH MPOOJIEM SHEPreTU4YecKod Oe30MacHOCTH, B PAa3BUTUHU

MEIWIIMHBI, CO3JaHMM HOBBIX MATEPUAIIOB, HOBBIX HWCTOYHHKOB JSHEPruu (aJbTECPHATUBHBIC

UCTOYHUKU 3Heprun). OMacHOCTh BO3JCUCTBUS Ha >KMBBIE OPTraHU3Mbl OPraHUYECKHX BEIIECTB

OTJICITBHBIX KJIACCOB  (YTJIEBOJOPOJBI, CIUPTHI, (DEHOJBI, XJIOPOPTaHUYECKHE IPOU3BOJIHBIC,

aNbJIETUIBI U JIP.), CMBICI MTOKa3aTess MpeAebHO TOMYCTUMOM KOHIIEHTPAIlUN

IIpakTHYecKkue 3aHATHA

JlabopaTtopHas padora: “VneHTudukaims OpraHMueCKuX COeTUHEHNN OTACTbHBIX KIaCCOB”

WNnentudukanus OpraHUYECKUX COCTUHEHHH OTAENbHBIX KIAcCOB (HAa MpHUMEpEe allbJerHJIOB,

KpaxMaJa, YKCYCHOM KHUCIIOThI, O€IKOB | T.I1.) C UCMOJIb30BaHUEM UX (DU3UKO-XUMUYECKUX CBOMCTB U

XapaKTepHBIX Ka4eCTBEHHBIX peakuuid. JleHaryparus Oenka mpu HarpeBaHUU. LIBeTHBIE peakiuu

0enkoB.BO3HUKHOBEHNE aHATUTHYECKOTO CHTHAJNIA C TOYKH 3PCHHS XHMMHYECKHX IPOIECCOB TPH

MPOTEKAHUM KAYECTBEHHOW PEaKIUU, TMO3BOJSIONIEH HISHTUPUIMPOBATh MPEIOKCHHBIE

OpraHWYECKHE BEIIECTBA
Paznex 5. Kunernueckue u TepMOIUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX PeaKIuii

OcHoBHOe coep:xkaHue OK 01
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Ckopocth TeopeTuyeckoe o0yueHue OK 02
XUMHUYECKHX JIP 1-12;
peaKIuii. CKOpOCTh peakiiy, € 3aBUCUMOCTh OT Pa3IMYHBIX (AKTOPOB: MPHPOJIBI PEATHPYIOIIUX BEIIECTB, JIP 19, JIP 20
XHUMHYECKOE KOHLICHTPAallUW  pEarupyrouuMx  BEIIeCTB,  TEMIeparypbl W IUIOW@AAM  PEaAKIMOHHOU
paBHOBECHE noBepxHOCTU. TernoBbied(HeKTh XMMUYECKUX PEaKIHid. DK30-U SHIOTEPMUUECKUE, PEAKIIHH.
OOpatumocTh peakuuii. XUMHUECKOE PaBHOBECHE U €r0 CMEIIEHUE IMOJ ACHCTBUEM pPa3IMYHBIX
(bakTOpoB (KOHIIEHTpAIMsI pPEarecHTOB WJIM MNPOAYKTOB PEAKIMH, JaBICHHE, TEeMIlepaTrypa) s
CO3J]aHUs1 ONTUMAJIbHBIX YCIOBUN MPOTEKAHUA XUMUYeCKUX npoueccos. [Ipunnumn Jle HlaTense
IIpakTnyeckue 3aHATHSA OK 01
OK 02
Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 33JaHUN Ha aHaIM3 (PAKTOPOB, BIUSIOMIMX HAa M3MEHEHHE JIP 1-12;
CKOPOCTH XMMHUYECKON pEeakiuu, B T.4. C MO3HUIMHA IKOJIOTUYECKU LIETIECOOOPA3HOro MOBEACHUS B JIP 19, JIP 20
OBITY ¥ TPYJOBOH JIEATEIILHOCTH B LENISX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOITHOM
Cpelbl.
Pemenne npakTUKO-OPHEHTHPOBAHHBIX 3aJaHWK Ha IpuMeHeHue npuHununa Jle-llarense s
HAXOXJCHUSA HaNpaBleHUS CMEIICHHUsS PAaBHOBECHUS XMMHUYECKOM peakiuu W aHamu3 (akToOpOB,
BJIUSIOLIUX HA CMEILEHUE XUMUYECKOTO paBHOBECHS
Pazneu 6. PacrBopbI
Tema 6.1. OcHoBHOE coaepKaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernueckoe o0yueHue OK 07
JIP 1-12;
PactBopeHne kak ¢u3nko-xuMuueckuil npouecc. PactBopel. CiocoObl MpUTOTOBIEHHSI PaCTBOPOB. JIP 19, JIP 20
PactBopuMocTs. MaccoBast [10J11 pacTBOPEHHOro BemecTBa. (CMBICT TOKas3aTels IPEesbHO
JOTTYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOil 0€30MacHOCTH.
[IpaBuia 3KOJIOrMYECKH 11eIeCO00Pa3HOr0 MOBEJACHUS B OBITY M TPYIOBOU JEATEIBLHOCTH B LEIAX
COXPAHEHUS CBOETO 3JJ0POBbS U OKPYKAIOIIEH MPUPOIHOMN CPE/Ibl; OMTACHOCTh BO3/IEUCTBHUS HA )KUBbIE
OpPTraHM3MBbI ONPE/IEIIEHHBIX BEIIECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI Ha PaCTBOPBI, UCIIOJIb3yeMbIe B OBITOBOI
Y IPOM3BOJICTBEHHOM JEATEIBbHOCTH YEJI0BEKA
OcHoBHOe coep:kaHue OK 01
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Tema 6.2. IIpakTHYecKkHre 3aHATHS 2 OK 02
HccnenoBanue OK 04
cBoiicTB pactBopos |/1a00paTopHas pabota «lIpUroToBICHHE PACTBOPOBY. JIP 1-12;
[IpurotoBnenue pacTBOpoB 3aaHHOM  (MaccoBOM, %) KOHLEHTpauuu (C  TMPAKTHUKO- ’ JIP 19, JIP 20
OPUEHTUPOBAHHBIMU BOIIPOCAMHU) U OMPEJICTICHUE CPEJIbl BOJAHBIX PACTBOPOB.
Pewrenue 3a1a4 Ha IPUTOTOBIIEHUE PaCTBOPOB
IIpodeccnonabHO-OPHEHTUPOBAHHOE COJepKaHNe (COMePKAHUE MPUKJIATHOTO MOIYJIs1) 6
Xumus B ObITY M IPOM3BOACTBEHHOM /1eATEJIbHOCTH YeJI0BEKA 6 OK 01
OK 02
OcHOBHOE coIepKaHue 6 OK 04
OK 07
Teopernueckoe odyuenue 2 IIK 1.3
JIP 1-12;
Hogelimme n0CTUXKEHUS XUMUYECKOM HAyKM M XUMHUYECKOM TEXHOJOruu. Poib Xumuu B JIP 19. JIP 20
Paznen 7. 00eCcreYeHnH SKOJOTHYECKON, YHEPTreTHYSCKON U IMUIIEBOW 0€3011aCHOCTH, Pa3BUTHUU MEIUIIMHEI. 2 ’
Xumust B OBITY U [IpaBuiia moucka M aHajaM3a XMMHUYECKOW MH(OpPMALMKM U3 Pa3TUYHBIX MCTOYHUKOB (HaydHasl W
NPOU3BOJCTBCHHOM | yyeGHO-HaydHas IMTEPATypa, CPEACTBA MACCOBOM MH(OpManyu, ceTh MHTepHET)
JeSITEIbHOCTH
yeJioBeKa HpaKaneCKue 3AaHATUSA
[Touck u aHanmu3 KeWCOB O MPUMEHEHUH XUMHUYECKHUX BEIIECTB M TEXHOJIOTHM C ydeToM Oymymiein
npodeccnoHambHOM ~ AESITENPHOCTH IO TEeMaM: BaKHEWIINE CTPOUTENbHbIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KpacKd, CTEKJIO, KepaMuKa, MaTepHasibl IJsi DIJIEKTPOHUKH, 4
HaHOMaTepHuaybl, TEKCTHJIbHbIE BOJIOKHA, MCTOYHHMKU SHEPIUM, OPraHMYECKHME U MHUHEpaIbHBIC
y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.
3amura:[IpencraBienue pe3yabTaTOB PEMICHUS KecOB B (hopMe MUHU-I0KIIa/1a C TIpe3eHTaluen
IIpoMe:xxyTo4yHas aTTecTalUs 10 JUCHUILIMHE — U PepeHIIHPOBAHHBIN 3a4eT 2
Bcero 78
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3. YCJIOBUS PEAJIM3AIIMU ITPOT'PAMMBI JIMCHUTIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecreYeHnIo
Jis peanuzanuu mporpaMMbl TUCHUIUIMHBI IPEAYCMOTPEHO ClieUalbHOE TOMELICHHE:
KaOWHET XUMUH.

OO6opynoBanne yuyeOHOro kKaOuHera (HATJIS/IHbIE MOCOOHUsI): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIeJIeN MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIIN KOJUIEKIIMU TIOJMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHnzeneesa,
yaeOHble (UITBbMBI, IUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMU BOCIPOU3BEICHHUS 3BYKa,
INPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C 3KPaHOM, MYJIbTHUMEIUWHAs JOCKa, yKa3Ka-Tpe3eHTep It
Mpe3eHTalUM.

OobopynoBanue Jadoparopuu W Ppado4Yux MecT JAOOPATOPMU: MEH3YPKH, IHUIETKHU-
KaIeJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEIMETHbIE U ITOKPOBHBIE CTEKJA, IUIAHLIETHI IS
KaleJIbHBIX peakiii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHBIE MPOOUPKHU, PE3UHOBBIC
npoOku, (GoHApUKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAJIOYKH, IITATHBBI Ui MPOOUPOK; MEPHHIC
LWIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeIUTeNbHble HuianHapuueckue (50-100 mi), ctynku ¢
necTukoM, ¢appopoBbie YaIIKH, MUHLETHL, (UIBTPHl OyMakHbIE, BaTa, Maplsi, 4acOBbIE CTEKJa,
ANEKTPOIUIUTKH, TAOOPATOpHbBIE IITATUBBI, CIHPTOBBIE TOPENIKU, CHHYKH, MPUOOP AJS MOJIy4YeHUs
ra3oB (Win mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTenu g MPOOUPOK, CKISTHKU JIJIsl XpaHEHUS
PEaKTHBOB, pa3JIaTOYHBIC JIOTKU; XuMHUueckue crakanbl (50, 100 u 200 mi); mmarenu; MUHICTHI;
TUTEJIbHbIE LIUIMIbI; CEKYHIOMEPHI (TaliMepbl), MepHble TPoOupkH (Ha 10-20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mur), BogsiHast OaHs (WM TEPMOCTAT), CTEKISHHBIC TTAJIOYKH; KOHHYECKUE KOJIOBI
st tutpoBanusa (50 u 100 mut); MHAMKATOpHBIE TMOJOCKUA it ompeneneHuss pH u cranmaprHas
MHAMKATOpHAs IIKaJla; YHUBEPCAJIbHBIM UHIUKaTOp; nuneTku Ha 1, 10, 50 mn (unu go3zarops! Ha 1, 5
u 10 mi), 6ropeTKu Juid TUTPOBaHUS, MeAUIMHCKHE mmpuubl Ha 100—150 mu1, ntabopaTtopHble W/HIH
aHaJTUTH4YeCcKUe Bechl, pH-MeTpsl, CymmibHbIHN mKad, 1 Ap. 1adopaTopHOe 000pyI0BaHUE.

3.2. UaopmannoHHOe o0ecniedeHne peain3auuu NporpaMmbl
[Tepeuenb pekoMeHTyeMbIX YUeOHBIX U3/1aHMii, IHTepHET-pecypcoB, TOMOIHUTENBHOM IUTEPATYPHI:
OcHOBHbIE HICTOYHMKH:

1. Xumus qisa npodeccuit ¥ crennaabHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO TTpodumeii:
y4eOHHUK JJI CTYA. YUpexaeHui cpen. mpod. oopazosanus. [lox penakmueit O.C.I'abpuensina - M.:
Wznatenbckuii neHTp «Akagemusi», 2023 (496 ctp).

JlonoJHUTEeIbHbIEe HCTOYHUKH

1. Xumwus: 3amaunm W yOpaKHEeHUs: ydeO.mocobue Uil  CTYA.YUPESKICHUU Cpea.npod.
obpazoBanus/Epoxun KO0.M.— M.: U3natenbckwii ieHTp «Axagemusi». 2018(288 ctp).
HNHTepHeT - pecypcsbl

www. hemi. wallst. ru (OGpa3oBaTenbHBIi CAaNT A MKOTBHUKOB «XUMUS»).

www. alhimikov. net (OOpa3oBaTenbHbBIN CAUT IS NTKOJIHLHUKOB).

www. chem. msu. su (31exkTpoHHas 6HOIMOTEKA IO XUMUH).

www. enauki. ru (MHTepHeT-U3AaHue Ui yunuTene « EcTecTBeHHbIE HAYKn»).

www. lseptember. ru (meTonuueckas razera «llepBoe ceHTAOPs»).

www. hvsh. ru (kypHasm « XuMUS B IIKOJIE»).

www. hij. ru (kypHaI «XUMUS U KU3HB).

www. chemistry-chemists. com (31€eKTpOHHBIN KypHaN «XUMUKH U XUMHUSD))
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMUSA JTUCIIUITJIMHBbI

KoHTponb 1 oreHKa pe3ysbTaToB O0Y4YEeHHsI OCYLIECTBISIETCS MpErnoaBaTeieM B Ipolecce

IMPOBECACHUA IMPAKTHUYCCKUX 3aHATHH U na6opaT0pHHx pa60T, TECTUPOBAHHA, 4@ TAKXKC BBLIIIOJTHCHUA
06y‘laIOH_[I/IMI/IC5I HMHAWBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCH@HOB&HHﬁ. PCSYJ'IBTaTBI o6yqu1/1;I
OIpeaACIIA0T, YTO o6yqafoumec>1 AOJIKHBI 3HATh, IIOHKUMATh U ACMOHCTPHUPOBATH II0 3aBCPLHICHUU

HU3Yy4YCHUS NUCHUIIIIMHBI.

Jis popmupoBaHUsi, KOHTPOJISI U OICHKH pPE3yJIbTaTOB OCBOCHUS YYEOHOW IUCIIUTUIMHBI

UCTIONIB3YETCSI CHCTEMa OIICHOYHBIX MEPONPUATUH, TPEICTABISIONIas COOOH KOMIUIEKC Y4eOHBIX

MEpOTPHUATHIA, COTTIACOBAaHHBIX C pe3ynbTaTaMu 00yueHHs u chopMyIHpOBaHHBIX ¢ yaeToM PI'OC

COO (mpeametnsbie pe3ynbtathl o aucuuruae) u GI'OC CIIO.

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTaT 00yueHus Tuner OIIeHO'le, X
MeponpUsITHI
I | OcHoBHOE conpep:xaHue
1 Pa3nes 1. OcHoBbI PopmyHpoBaTs,
0a30Bbl€e MOHSITHS U
CTPOEHHS BellecTBa
3aKOHbI XHMHH
1.1 |OK 01 CrpoeHue aToMOB Cocrapnars xumuueckue |1. Tect «Ctpoenne aToMOB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHUM B |XUMHUYECKUX SJICMEHTOB U
Y IPUPOJIa XUMHYECKOH |COOTBETCTBUU CO PUPOJIA XUMHUYECCKOH CBSI3HY.
CBSI3H CTETICHBIO OKUCIICHUS 2. 3a1aun Ha COCTABJICHUE
XUMUYECKHUX DJIEMEHTOB, |XHMHUYECKHX (hopmy
KCXO/IsI U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COSIUHEHUN
ANEKTPOOTPHUIATETLHOCTU |(OKCHUIIOB, CYNb()HUIOB, TUAPUIOB
U T.1L.).
3. 3agaHus Ha UCIIOJIb30BAHUE
XAMHYECKON CHMBOJIMKH U
Ha3BaHUM COECIMHEHUM 110
HOMEHKJIATyp€e MEKTyHapOIHOTO
COI03a TEOPETUYECKON U
MPUKIIATHON XUMHH U
TPUBUAIIbHBIX Ha3BAHUM JJIs1
COCTaBIICHUST XUMHIECKUX
(hopMyI ABYXaTOMHBIX
coeMHEeHUH (OKCUIOB,
Cynb(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAaHMUECKUX
COCMHEHMI OT/IEJIbHBIX KJIACCOB
1.2 |OK 01 Ilepunonnueckuii 3ak0H 1| XapaKkTepu30BaTh 1. Tect «Metamnuueckue /
OK 02 tabnumna J{.U. XUMHYECKHUE JIEMEHTH B |HEMETaJJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHUU C UX 3JIEKTPOOTPHUIATEIIHHOCTD U
MOJIOKEHHEM B CPOJICTBO K 3JIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKUX DJIEMEHTOB  |COOTBETCTBHUE C UX JIEKTPOHHBIM
.. Menneneesa CTPOECHHUEM U IIOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKUX d1eMeHTOoB JI. 1.
Menneneenay.
2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHHE CBSI3H MEXKTY
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OK/IK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenust

Tunsl oeHOYHBIX
MeponpusTHIA

CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U NIEPUOJUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHX IJIEMEHTOB M UX
COCIUHCHHI B COOTBETCTBUHU C
nonoxxkenueM [lepuoanueckoit
CHCTEME.

3. [IpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTePU3aALUI0 XUMHUYECKUX
3JIEMEHTOB: «MeTamnyeckue /
HeMeTaJlJINYeCKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEILHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MEPUOUYECKON CUCTEME
XHMUYECKHX DJIEMECHTOB

.. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX peakuui

Konrtpoabsnas padora
«CTpoeHue BelecTBa u
XHMHYECKHe PeaKIun»

2.1

OK 01
OK 04

TuIel XUMHUYECKUX
peaxkuuii

CocraBnaTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3aaun Ha cocTaBICHUE
YPaBHEHUH PEAKLUN:

— COEJIMHEHM S, 3aMEIICHNS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCIIOJIb30BAaHUEM METO/a
3JIEKTPOHHOTO OajaHca.

2. 3agauyn Ha pacyeT MaccChl
BEIIECTBA WJIH 00BEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOILIUX B
pEakuu BEIIECTB; PACYETHI
Macchl (00bEMa, KoMIecTBa
BEIIIECTBA) MPOIYKTOB PEAKIIHH,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

DIEKTPONUTHYECKAS
JYICCOIIMAIINS U MOHHBIN
o0MeH

CocTaBsTh ypaBHCHHSI
XUMHUYCCKUX peaKHI/H/I
HOHHOI0 0OMeHa ¢
y4acTHEM
HEOPTraHUYECKUX BEIICCTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peakiuii C yyacTHeM KHUCIIOT,
OCHOBAHMI U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI

2. JIaboparopHas pabota "Tursl
XUMHYECKUX peakiui'
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OK/IK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenust

Tunsl oeHOYHBIX
MeponpusTHIA

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HccaenoBarb cTpoeHue u
CBOliCTBa
HEOpPraHu4ecKux
BelecTB

KonTtpoabsHnas padora
«CBoiicTBa HEOPraHUYECKHUX
BeleCTB»

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYECKUe
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYITBI UITH
COCTaBJICHHE XUMUYECKON
(hopMyIIBI HCXOIS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3amauyn Ha pacyeT MacCOBOM
110JI1 (Macchl) XUMHYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJieKyIie (CcMecH).

3. [IpakTryeckue 3aganus 1o
KJIaccu(pUKaluu, HOMEHKIIAType U
XUMHYECKHM (hopmynam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpEACIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BHUIa XUMHYECKOH
CBSI3M U TUTA KPUCTAJUTNYECKOM
pemeTKu

3.2

OK 01
OK 02

Du3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHX
BEIICCTB

YcraHaBauBaTh
3aBUCUMOCTh (PU3HUKO-
XHUMUYECKUX CBOWMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTAJTMYECKOM
pereTku

1. Tect «Ocobennoctu
XUMHUYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHMH, aM()OTEpHBIX
TUAPOKCHUJIOB U COJIEW».

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKINi
C Y4aCTHEM IIPOCTBIX U CJIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX IJIEMEHTOB;
HEOPraHUYECKHUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOMCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHMYECKUX BEIIECTB
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust N
MeponpusiTHi
3.3 |[OK 01 Wnentuduxamms Hccnenosath 1. IIpakTUKO-OpUEHTHPOBAHHBIE
OK 02 HEOPraHUYECKUX KaueCTBEHHbIC PEAKI[UN  |3aJaHUs M0 COCTABICHUIO
OK 04 BEILECTB HEOPraHUYECKHUX BEIECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPraHUYECKUX BEILECTB,
HCIIONBb3YEMBIX ISl UX
UJCHTU(UKAITIH.
2.JIaboparopnast pabora:
“Unentuduxanus
HEOPraHUYECKUX BEIIeCTB”

4 Pa3nen 4. Ctpoenne u |UcciaenoBars crpoenue u|KonrpoJsbHas padora
CBOliCTBa cBoiicTBa oprannyeckux [«CTpoeHHe H CBOMCTBA
OpPraHu4ecKux BellecTB OPraHMYecKuX BelecTB»
BeLIECTB

4.1 |OK 01 Knaccudukanus, Knaccudunuponars 1. 3agaHus Ha COCTaBJICHUE
CTpOECHHE U OpraHMYEeCcKre BEIIeCTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEAMHEHUI IO TPUBUAIILHOW WJTH
OpPraHUYECKUX BEIIECTB |CTPOCHUEM MEXTyHApOIHOM
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyIT
OpPraHMYECKUX BEILECTB
OTJICIbHBIX KJIACCOB.
3. 3aauu Ha onpezeneHue
npocreiieit GopmMyIbl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 JIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 CBoiicTBa OpraHU4eCcKuX | Y cTaHaBIUBaTh 1. 3agaHus Ha cOCTaBIIEHUE
OK 02 COEIMHEHU N 3aBUCUMOCTh (PU3HUKO- yYpaBHEHUN XUMUYECKUX peaKLnuit
OK 04 XUMUYECKUX CBOMCTB C y4acCTHUEM OPraHUYECKUX

OpraHn4Y€CKUX BCHICCTB OT
CTPOCHUA MOJICKYJI

BEIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBJIEHHE
YpaBHEHUN XUMUYECKUX PEAKIUH,
WJUTIOCTPUPYIOLINX XUMHUECKHE
CBOICTBA C y4ETOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX peakUuui u
TE€HETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3a1a4un Mo
YPaBHEHUSIM PEAKIUI C y4acTHEM
OpPraHMYECKUX BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBpallieHUs OPraHUYECKHX
BELIECTB IPX HArpeBaHUU"
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust N
MepOonpUATHI
4.3 |OK 01 Wnentuduxamms HccnenoBats 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 OpPraHMYECKUX BEILIECTB, |KAUECTBEHHbIC PEaKMK  |3aJaHHs [10 COCTABICHUIO
OK 04 WX 3HAYCHUE U OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IPUMEHEHHE B ObITOBON |COE€AMHEHUH OTIENbHBIX |OpPraHUYECKHX BEILECTB, B T.U.
Y IIPOM3BOJICTBEHHOM  |KJIACCOB HCIIOJIb3YEMBIX JJIS UX
NeSITeIbHOCTH YEJIOBEKA UICHTU(QUKALMU B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaboparopnas paboTa:
“UnenTr(UKAINI OPraHUIECKUX
COCTMHEHUN OTAEIHLHBIX KJIacCOB”’
5 Pa3znea S. XapakTepu3zoBathb
Kunernyeckue u BJIHSIHHE PA3JINYHBIX
TepMoAMHAMHYecKHe |(aKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaKnui
XHMHYECKHX peakuui
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHbIE
OK 02 peakuuil. XMMUYECKOE |BIMSHUE KOHLUEHTPAlUU  |TEOPETUYECKUE 3aIaHUsI HA
paBHOBECHE pearupyromux BeUecTB U |aHaau3 PaKkTOPOB, BIUSAIOLUIMX HA
TEMIEPATYpPbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHUYECKHUX peaKIuii peakuuu. [IpakTrko-
XapaxkTepus3oBaTh OpPUEHTUPOBAHHBIE 33JaHUS HA
BIIMSIHUE U3MEHEHUS npUMeHeHue npuHnumna Jle-
KOHLIEHTpauuu Beuiects, |lllaTenbe 11 HaXoXkACHUS
peakuuu cpeasl u HaIpPaBJICHUS CMEILEHUS
TEMIEpaTypbl HA paBHOBECHS] XUMUYECKON peaKkIun
CMEIIeHNE XUMUYECKOTO |M aHaiu3 (aKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMEIllEHUEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBarh MCTHHHBIE
Pa3nen 6. PacTBopsl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTHKAMU
6.1 |OK 01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpLI pacTBOPOB.
2. [IpakTuKO-OpUEHTHPOBAHHbBIE
pacueTHbIE 3aJaHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCTOJIb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHON NEATENbHOCTH
YeJI0BEKa
6.2 |[OK 01 HccnenoBanue croiictB |MccnenoBars (husnko- JlaGoparopHas paboTa
OK 04 pacTBOpPOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOpoB™
HCTUHHBIX PaCTBOPOB
II | IIpodeccHoHAIBHO-OPHEHTHPOBAHHOE COEePKAHHE (CONepPKAHME TPUKIIATHOTO MOLYJIs1)
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Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTaT 00yueHus Tuner OHeHO'lHE X
MeponpusiTHi
7 Paznen 7. OuenuBaTh nocjaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
MPOU3BOACTBECHHOM NMPOU3BOACTBECHHOM AesiTeJIbHOCTH)
AesiTeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YeJ10BeKa ¢ MO3U LU
JIKOJIOTHYECKOI
0e3onmacHoCTH
OK 01 Xumus B ObITY U OnenuBats nocnencteus |Keiic (¢ yuetom Oymymeit
OK 02 MPOU3BOACTBEHHOMN OBITOBOH U npodeccuoHaTbHON
OK 04 JIESITEIIBHOCTH YEJI0OBEKA |[IPOU3BOJICTBEHHON JESITEIIBHOCTH)
OK 07 NEeITEILHOCTH YelioBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB:
IIK 1.3 no3unuii skosornueckoit | 1. Ilorennenue kiumara u
0€30MacHOCTH BBICBOOOK/ICHHE ra30BBIX
TUAPATOB CO JIHA OKEaHa.
2. bBynyume marepuansl 1715 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBsle maTepuansl ams
COJIHEYHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB
Jluunocmmuule pezyibmamot Kpumepuu ouyenxu Memoowt ouenku
JIP1-12; 1. TTouck u u3BIICUCHUE 1. UnTepnperanus
JIP 19, JIP 20 HY>KHOUM UH(pOpPMAIIUU 10 pe3ynbTaTOB HAOJIOICHUI 3a

JIP 27, JIP 29, JIP 30

3aJaHHOM TeME B
aJanTUPOBAHHBIX
HMCTOYHHUKAX PA3THYHOIO
THIIa

2. YMeHnune co3HaTeIbHO
OpraHU30BBIBATH CBOIO
MM03HABATENbHYIO
EeSITENLHOCTD

3. YMeHue npaBUIbHO
W3BJIEKATh U IPUMEHSTH
HYKHYIO HHPOPMAITUIO

JeSITeIbHOCTHIO
oOydJaromierocs B mporecce

OCBOEHUS 00pa30BaATENHHOM
MIPOTpaMMBI.

2. CtapToBasi AIMarHOCTHKA

LIKOJIBHOMY KypCy
AHTIIAHCKOTO SA3BIKA;
BBISIBIIGHHE MOTHUBAIIMU K

3. Texymuii KOHTPOJIb B

dbopwme:

- 3aILUTHI IPAKTUYECKUX
3aHSATHI,

- KOHTPOJIBHBIX PaboT MO

- TECTUPOBAHU,
- ToMalHed paboThl;

- 0TY€Ta M0 MPOJAEIaHHON
BHEAYJUTOPHOMN
CaMOCTOSITENIbHON paboTe
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OoATOTOBKU O6y‘IaIOHII/IXC$I 10

HU3YUYCHUIO HOBOT'O MaTCpHUalia.

TEMaM pa3acjioB AUCHHUIIIINHEL,




