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Pabouass mporpamma yueOHoW mucumrumabl OJ[.10 «Xumus» pa3paboTraHa Ha OCHOBE
IPUMEPHOU paboueii mporpammbl 0011€00pa30BaTENBHOM JUCHUIUIMHBL  «XUMHS» AJs
npodeCCHOHATIBHBIX ~ 00pa30BaTEIbHbIX opraHuzanuii, pekoMeHa0BaHHbIX DenepalibHbIM
roCyIapCTBEHHBIM OIO/IKETHBIM o0pa3oBaTeNbHBIM YUpEKACHUEM JIOTIOJTHUTEIILHOTO
npo¢eCCHOHATIBHOIO 00pa30BaHMs «MHCTUTYT pa3BUTUS NPOPECCHOHATBHOIO OOpa30BaHU»
(®I'vOVY AIIO HPIIO») B KadecTBE  NPUMEPHOW MporpamMmbl Uil peanu3alid OCHOBHOM
npodeccrnoHanbHoOM o0pa3oBatenbHON nporpammbsl CIIO Ha 6a3e 0OCHOBHOrO 001ero 00pa3oBaHusl C
nojy4yeHueM cpeaHero obmiero oopazoBanus (IIporokon Nel3 ot 29 centsiops 2022r). HopmatusHyto
IIPaBOBYIO OCHOBY peaJM3allUy CpelHero oOlIiiero oOpa3oBaHus B Ipelielax OCBOCHHS OCHOBHOM
00pa30BaTeNbHONM MPOTPaMMBbl CpPEIHEro MpoecCHOHATBFHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO
o011ero o0pa3oBaHus COCTABISIOT:

» OenepanbHblil 3aK0H OT 29.12.2012 1. Ne 273-03 «O06 ob6pazoBanuu B Poccuiickoit deneparym» (B
pen. @enepanbHOro 3akoHa ot 24.09.2022 Ne 371-D3);

» [Ipukaz MwunoOpaayku Poccum ot 17.05.2012 1. Ne 413 «O06 ytBepxaeHun ¢eaepaibHOro
roCyJJapCTBEHHOI0 00pa3oBaTeIbHOrO cpeAHero obmero obpaszoBanus» (B pen. Ilpuxasza
Munnpocsenienust Poccun ot 12.08.2022 Ne 732);

e [Ipuka3 Munobpnayku Poccun ot 14.06.2013 1. Ne 464 «OO0 yrBepxknenun [lopsiaka opranusanmm
U OCYIIECTBJIEHUS O00pa30BaTEIbHOU AEATEIBbHOCTH 10 0Opa30BaTENIbHBIM IPOrpaMMaM CpPETHETO
npodecCuoHAIbHOTO 00pa3oBaHus» (mpekpamaet aeiictue ¢ 01.03.2023 r.);

e [Ipuka3 MunucrtepcrBa mpocemnienusi Poccuiickoit @enepamym ot 24.08.2022 Ne 762 «O06
yrBepkaeHun llopsaka opraHu3aluu M OCYILIECTBJIEHHS OOpa30BaTEIbHOM JAEATEIbHOCTU 110
00pa3oBaTeNIbHBIM MIPOrpaMMaM CPEAHEro Mpo(ecCHOHaILHOro 00pa3oBaHMs» (BCTyHaeT B CHIIY C
01.03.2023);

o ®depnepanbublil 3ak0H 0T 04.08.2023 Ne479-D3 «O BHeceHuM n3MeHeHul B PeepanbHbIi 3aKOH
«O0 obpazoBanuu B Poccuiickoit denepanun» (Berynaer B cuiy ¢ 01. 09 2023).

o [lpukaz MunucrtepcrBa npocpemieHusi Poccuiickoii ®epepanuu ot 18.05.2023 Ne371 «O6
yrBepxkaeaun  POIl COO» 3apeructpupoBannbliii 12.07.2023 Ne74228, Homep onyOiIMKOBaHUS:
0001202307130017 ot 13.07.2023.

Pa3zpa6orumk: JIutoBuenko JI.1., k.1.H., npenogasarens OCIIAO O3TU (bumman) CI'TY umenu
["arapuna 10.A.

Penensenrni:
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1. OBIIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbLHON JUCHUILIUHBI «XUMMUS»
1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccuoHaIbHOH 00pa3oBaTeIbHOM
NMPOrpaMmblI
OO6meoOpa3oBaTenbHas  JUCHUIUIMHA ~ «XHUMHSA»  SBISETCS  00sI3aTENbHOM  4YacTbiO
o0mieo0pa3oBaTeapHOr0 MUKIA 00pa3zoBaTelibHON mporpammbl B coorBerctBuu ¢ ®I'OC CIIO mo
crenuanbHOoCTIM: 15.02.12 MoHTaX, TeXHHUYECKOe OOCITY)XMBAaHWE W PEMOHT IPOMBIIUICHHOTO
obopynoBanus (o orpacisim), 15.02.14 OcHaieHue cpeicTBaMi aBTOMATU3aI[MU TEXHOJIOTMYECKUX
MpoIeccoB W Tpous3BoACTB (o otpacisM), 23.02.07 TexHudeckoe OOCTYy)KHBAaHHE W PEMOHT
JBUTATENEeH, cucTeM U arperatoB aBroMmoomieit, 15.02.16 Texunomorus mammHoctpoenus, 38.02.01
DKoHOMHKA U Oyxranrepckuii yueT, 38.02.03 OneparimonHas AesITeIbHOCTb B JIOTUCTHKE.

TpymoeMKOCTh TUCIUIUTHHBI « XUMUSD» Ha 0230BOM YPOBHE COCTABIISIET 72 yaca, U3 KOTOPhIX 64
yaca — 0a30BbIil MOy b (6 pa3aenoB) U § yacoB — MPHUKIAAHON MoAyib (1 pa3zen), BKIIIOUArOLIUi
MPAKTUKO-OPUEHTUPOBAHHOE COZepkKaHNEe KOHKPETHOU Mpodeccur Win CreUalbHOCTH.

[TpuknaaHOi MOAYNb BKIIOYAET OAMH paszien. Pasnen 7 « Xumus B ObITY U IPOU3BOJICTBEHHOM
JESITEIbHOCTH YeJI0BEKa» pealn3yeTcs s Bcex mpodeccuil/crnenalbHOCTe Ha MaTepuane Kencos,
CBSI3aHHBIX C IKOJIOTHYECKOM 0€3011aCHOCTHIO U OLIEHKOM MOCJIEICTBUIN OBITOBON U MPOU3BOACTBEHHOM
JESITEIbHOCTH, 110 OTpacisaM Oyayiiei npodeccuoHalIbHON 1eATeIbHOCTH 00yYatoINXCs.

[Tepuon 0Oy4eHus U pacupeesieHre 0 CEMecTpaM ONpeaeseT o0pa3oBaTeabHasi OpraHu3anus
CaMOCTOSITENIbHO, C YYEeTOM JIOTMKH (DOPMUPOBAHMSI TMPEAMETHBIX pPE3yJbTaTOB, OOIMUX U
NpOPECCUOHAIBHBIX ~ KOMIIETCHIIMM, MEXIPEAMETHBIX CBSI3€M C JAPYTUMH  JUCHUIUIMHAMU
0011eo0pa3oBaTeabHOro U 001EeNPoheCCHOHATBLHOTO UKIIOB YUYEeOHOTO TUIaHa.

1.2. Heaun u miianupyemMble pe3yibTAThl OCBOCHHUS THCHUTIIHHBI

1.2.1. lleau 1 3aga4u AU CHUILIMHBI

@opMUpPOBaHUE Yy CTYJEHTOB MPEICTABICHUS O XUMHUYECKOW COCTaBISIOLIEH €CTECTBEHHO-
HAYyYHOW KapTUHBI MHUpa KaK OCHOBBI NMPHUHSTHUSA PEIIEHUH B KU3HEHHBIX M MPOM3BOACTBEHHBIX
CUTYalUsAX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJHOM Cpeie.

3agayu AUCHMILINHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHUsS XUMHUYECKHX IPOLIECCOB U
ABICHUM B OKpYyXXarollell cpene, LEIOCTHOW HAyYHOM KapTUHbI MHpPa, B3aUMOCBSI3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYIbI HEOPraHUYECKHMX U OpPraHWYEeCKUX BEIIECTB,
YpaBHEHUS XUMHUECKUX PEAKITUH, OOBSICHATH UX CMBICI, HHTEPIPETUPOBATH PE3YIHTATHl XUMHUECKUX
DKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEJACHUS MPOCTEUIIUX XUMHUUYECKUX DKCIEPUMEHTATbHBIX
UCCIIEIOBaHUN ¢ COOJIOICHNEM NpaBui 0€30IacHOro OOpalleHusl ¢ BELEeCTBaMU U Ja00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 pa3lInyHBIX
HMCTOYHHKOB;

5) copmMupoBaTh YMEHUS IPOTHO3UPOBATH MOCIEACTBHUS CBOEH JAESITETbHOCTH U XUMUYECKUX
MPUPOHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) copMupoBaTH NTOHUMAHUE 3HAYMMOCTH JTOCTIKEHUI XUMUYECKON HAYKH U TEXHOJIOTUN st
pa3BUTHS COLIMATBHON U IPOU3BOJICTBEHHOH cdep.



1.2.2. [liiaHupyemMblie pe3yJibTAThl 0OCBOCHHsI 001e00pa3oBaTebHOM M cuUILIHHBI B c0oTBeTcTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Kon n IlnannpyemMble pe3y/abTaThl OCBOCHHUS JUCHUIIIMHBI

HAMMEHOBaHUe

(popmupyembIix Oomme JAucuMiinHapHbie

KOMIIeTeHIM i

OK 01. B yacTu Tpya0BOro BOCIMTAHMS: - BJAJETh CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIOYACT:
Bri6upats - TOTOBHOCTb K TPYy, OCO3HaHUE 1ICHHOCTH MAacTEPCTBA, | OCHOBOMOJATAONINE TMOHATHS (XUMHUYECKMM  BJIEMEHT, aToM,
CHIO0COObI Tpynoitooue; ANIEKTPOHHAsT 000JI0UKa atoma, S-, p-, 0-3JIEeKTpOHHBIE OpPOUTAIH
penieHus 3anaqy - TOTOBHOCTD K AKTUBHOM JIeATETLHOCTH | aTOMOB, MOH, MOJIEKYJIa, BaJIGHTHOCTh, 3JEKTPOOTPHUIATEIBHOCTD,
npodeccuoHanbH | TEXHOJIOTHYECKOH H  COIMAbHOM  HAMpPaBJIEHHOCTH, | CTENIEHb OKHUCIIEHUS, XUMHUYecKas CBs3b, MOJb, MOJISIpHAs Macca,
O ESATEIILHOCTH | CIIOCOOHOCTH WHUILIUUPOBATH, MJIAHUPOBATH Y | MOJIAPHBIA 00BEM, YIIIEPOAHBINA CKeNeT, QyHKIMOHAIbHAS TpyIIa,
MIPUMEHUTEIBHO | CAMOCTOATENILHO BBIIOJHATH TAKYIO AESITEIbHOCTD; pagukan, W30MEpHs, U30MEpbI, TOMOJOTHYECKUI psAll, TOMOJIOTH,
K pa3JIMuYHbIM - WHTEpeC K pa3nuyHbiM cdepaM mnpodecCuoHaIbHOM | YITIEBOAOPOABI, KHCIOPOA- M  a30TCOJEp)Kallhe COCIUHEHMUS,
KOHTEKCTam NEeSATEIbHOCTH, OMOJIOTMYECKH aKTHBHbBbIE BellecTBa (YIJIEBOIBI, KHUPBI, OCJKH),

OBaaneHue YHHBeEpPCAJIbHbIMH
NMO3HABATEJLHBIMU J1efiCTBUAMM:

a) 0a3oBble JIOTHUYECKHUE NeCTBUA:

- CaMOCTOSITENIbHO (POPMYIUPOBATH U aKTyaJIU3UPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WIIK OCHOBAHUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIIECHHUS;

- OIPENENSTh LIETH IeATeNbHOCTH, 33/1aBaTh apaMeTphl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B
paccMaTpuBaEeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTHBBI B JI€ATEIbHOCTh, OIEHUBATH
COOTBETCTBHE pPE3YyJIbTATOB IMIEJsIM, OIICHMBATh PHUCKHU
MOCJIE/ICTBHUI 1€SITEIbHOCTH;

- pa3BHBaTh KPEaTMBHOE MBIIUICHHE TP PEIICHUU
KU3HEHHBIX TIPOOIIeM

0) 0a30oBBIE HCCIEI0BATEILCKHE TEHCTBHS:

- BIQJETh HAaBBIKAMH Y4E€OHO-HCCIEIOBATENILCKOW U
MPOCKTHOM  NEATEIbHOCTH, HAaBBIKAMU  pa3peIICHHS
npobiem;

yueOHBbIMHU

MOHOMeD,
COeTMHEHUS,

MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
KpUCTAJUIMYECKasi pelIeTKa, TUIbl XHUMHUYECKHUX
peakuuii (OKUCIUTENIBHO-BOCCTAHOBUTEIIBHBIC, 3K30-U
SHAOTEPMHUUYECKHE, pEaKIUHd HOHHOrO  OoOMeHa),  pacTBOD,
BJIEKTPOJUTHI, HEANEKTPOJUTHI, JIEKTPOJUTAYECKAS IUCCOLMAIINS,
OKHUCIIMTENb, BOCCTAHOBUTENDL, CKOPOCTH XWUMHMUYECKOM pPEAKIUU,
XUMUYECKOE PABHOBECHUE), TEOPUHU U 3aKOHBI (TCOPHUST XUMUUYECKOTO
CTpO€HHUsI opraHudeckux BemiecTB A.M. byrtnepoBa, Tteopus
3JIEKTPOJUTUYECKON JUCCoUManuu, nepuoandeckuii 3axon J[.U.
MenzeneeBa, 3aKOH COXPAaHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHUHU, (AKTOJIOTHUUECKHE CBEIACHUS O
CBOMCTBaX, COCTaBe, MOJYYEHHH U OE30MacHOM HCIIOJIb30BAHUU
BOKHEUIIINX HEOPTAaHUYECKUX M OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIESTEIBHOCTH YEIOBEKA;

- yMETh BBISBIATh XapakTepHbIE TMPU3HAKA U B3aUMOCBS3b
W3YYEHHBIX MOHITUH, TPUMEHITh COOTBETCTBYIOIIUE IOHITUS MPU
ONMCAaHUMN CTPOEHUS M CBOWCTB HEOPTraHWYECKUX U OPraHUYECKUX
BEIIECTB U UX INMPEBPALLECHUN; BBISBILITH B3aUMOCBSI3b XUMHUYECKUX
3HAHUU C  TOHATHUSMH W TPEACTAaBICHUSMH  JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;




- BBSIBJIATH  TPUYMHHO-CIICJICTBEHHBIC  CBSI3U U
aKTyaJlM3MpOBaTh 3aJady, BBIJABUIAaTh THIIOTE3y €¢
pElICHUs, HAaXOIUTh AapTYMEHTBl JUIS JOKAa3aTelIbCTBA
CBOMX YTBEPIKICHHI, 3a/1aBaTh MapaMeTPbl U KPUTCPUHU
pelIeHus;

- aHAJTU3HUPOBATh IMOJYYCHHBIC B XOJC PEUICHHS 3aJa4u
pE3yJIbTaThl, KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTD,
MIPOTrHO3UPOBATh U3MECHEHHUE B HOBBIX YCIIOBUSX;

- yMeTh TEPEHOCHTHh 3HAHUS B TIO3HABATCIBHYIO U
MIPAKTHYECKYIO0 00JACTH KU3HECATCIIBHOCTH,

- YMETh MHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX
obacTei;

- BBUIBHTaTh HOBBIC HJCH, MpeIjiaraTh OPUTHHAIBHBIC
MOJIXO/IbI U PEIICHUS;

- CIOCOOHOCTh MX MCIIOIb30BaHUs B II0O3HABATEILHON U
COLIMAJILHOM MTPAKTHKE

- YMEThb HCIOJb30BaTh HAWUMEHOBAHHUS XUMHUYECKHX COCAMHEHUUN
MEXIYHAPOAHOIO COK3a TEOPETUYECKOW M NMPUKIAAHOW XMMHUH U
TPUBUAJIbHBIC HA3BaHUS BAXKHEUINMX BEIIECTB (ITHIICH, allE€THUJICH,
ruepus, ¢enon, ¢opManbaeru, YKCyCHas KHCIOTa, TIUIHH,
yrapHblii ra3, YIJEKUCHbIM Tra3, aMMHaK, TralieHas W3BECTb,
HeraieHasi U3BeCTb, MUThEBasl COJIA U IPYTUX ), COCTABIIATH (POPMYJIBI
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB, YPABHEHUS XUMUYECKUX
peakuuii, OOBACHATH HMX CMBICHI;, MOATBEPXKIATh XapaKTepHbIE
XUMUYECKUE CBOWCTBA BEILIECTB COOTBETCTBYIOILIUMH
SKCIEPUMEHTAMM U 3aIIUCAMU YPABHEHUN XUMUYECKUX PEAKIUM;

- YMETh yCTaHABIIMBATh MIPUHAJIC)KHOCTh M3YUYEHHBIX
HEOPraHUYECKHUX W OPraHUYECKUX BEIIECTB K OIpPEAESICHHbIM
KJaccaM U TpyniaM COCIUHEHUH, XapaKTepH30BaThb MX COCTAaB U
BAKHEWILIME CBOWCTBA; OINPEAENATh BUIbl XUMUYECKHUX CBsI3€d
(koBaneHTHAsl, WOHHAsA, METAIMYECKas, BOJOPOJHAS), THIIbI
KPUCTANIMYECKUX  PEIIeTOK  BEIIeCTB;  KJIacCU(ULUPOBATH
XUMUYECKUE PEAKIINH;

- c(opmupoBaTh NPEACTABICHUA: O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAy4YHOW KapTUHBI MHpA, POJIM XUMUU B IO3HAHUU
SIBJICHUN TIPUPOABI, B (POPMUPOBAHUU MBIIUICHUS W KYJIBTYPHI
JTUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM st
pelieHusl MPaKTUYECKUX 3a7ad M JKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOU CpeLiE;

- yMETh TMPOBOAWTH pacueThl IO XWUMHUYECKUM QopMynam U
ypaBHEHUSAM XMMHUYECKUX PEAKIUN C UCTOIB30BaHUEM (PU3UUECKUX
BEJIMYMH, XapaKTEPHU3YIOIINX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI:
Maccel, o0bemMa (HOpMaIbHBIE YCIOBHS) Ta30B, KOJIUYECTBA
BEIIECTBA; HCMOJIb30BATh CHUCTEMHBIE XUMHUUYECKHUE 3HAHUS IS
NPUHATHAS PEUIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
CpeJ/iCTBa MOUCKa,

B 00/1acTH HEHHOCTH HAYYHOI'O NTO3HAHMSA:

- c(OpPMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAayKM W OOIIECTBEHHOM MNpaKTHKH, OCHOBAaHHOTO Ha

- YMeTh IUJIAaHUPOBATh M BBIMOJIHATH XUMUYECKUN HKCHEPUMEHT
(mpeBpalleHust OpraHMYeCKUX BEIIECTB IPH HaIPEBaHUH, TOTy4YEeHUE
STWJIEHa M U3yYE€HHE €ro CBOMCTB, KayeCTBEHHbIE pEaKIuu Ha
QJIbJIETUIbI, KpaXMaJl, YKCYCHYIO KHCJIOTY; JeHaTypalus OeIKoB pH




aHaIn3a u
MHTEPIIpETALNH
uHpOpMaLUU U
MH(OPMAaLMOHHBI
€ TEeXHOJIOTUH
JUISL BHITIOJTHEHUS
3aga4
po¢eCCHOHAIIbH
OM IEeSATENbHOCTH

JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MecTa B IOJIMKYJIbTYPHOM MUPE;

- COBEpILICHCTBOBAHUE S3BIKOBOM M  YUTATEIbCKON
KYJIbTYPBI KaK CpPeICTBA B3aUMOJICUCTBUS MEXTY JIOIbMU
Y IMO3HAHUS MUPA;

- OCO3HAaHHWE IIEHHOCTH HAy4YHOW JeATeIbHOCTH,
TOTOBHOCTh OCYIIECTBIISTh MIPOCKTHYIO u
UCCIIEIOBATENbCKYIO JIEATENbHOCTh MHAMBUAYAIbHO U B
rpy1re;

OBaanenue YHUBEPCAJIbHbIMHU y4eOHBbIMHU

NMO03HABATEJHLHBIMH AefiCTBUSIMH:

B) padora ¢ unopmanmei:

- BIAQACTh HAaBBIKAMH TIOJIy4CHUS HWHPOpPMALUU U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYIIECTBIISITh TIOWCK, AaHalN3, CHCTEMATHU3alUI0 U
MHTEpHpeTanuio HHHOpMAIMK pa3IMYHbIX BUJOB U GOpPM
MIPECTABIICHHUS;

- CcOo3JaBaTh TEKCTHI B PA3JIMYHBIX (popMarax ¢ ydeTroMm
HazHaueHUs MHPOpPMalMM M LEeJNeBOHl  ayauTopuw,
BbIOMpas ONTUMaJbHYIO (OpMYy TMpEACTaBICHUS U
BU3yaJln3aluH;

- OLIEHUBATh JIOCTOBEPHOCTb, JETUTHMHOCTD
uHpoOpMallY, €e COOTBETCTBHUE NMPABOBBIM U MOPAIbHO-
THYECKUM HOpMaM;

- WCIONB30BaTh  CpeACTBAa  HMH(MOPMAIMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTHIA B pereHuH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3a/1a4 ¢ coOJI0IeHNEeM TPeOOBaHMM SPTOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeH s, PaBOBbIX
M OTHUYECKUX  HOPM, HOPM  HH(POPMAITMOHHOU
0E30IMacCHOCTH;

- BJIJIETh HABBIKAMH PACTIO3HABAHMS U 3AIIUATHI
uHpopmanuu, UHGOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH,

HarpeBaHWHU, IIBETHBIC pEAKUUU OCJIKOB; MPOBOJUTH PEAKLIUU
MOHHOTO OOMEHa, ONpEeAeNsATh Cpery BOIHBIX PAaCTBOPOB,
KayeCTBEHHBIC PEAKINU Ha CyNb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHMUSI; PelIaTh SKCIEPUMEHTAIbHBIC 33/1a4H 110 TeMaM
"Mertamnsl" 1 "HemeTael") B COOTBETCTBUM C ITpaBUIIAMU TEXHUKHU
0€30MmacHOCTH NpU OOpAIEHWH C BEUIeCTBAMU U J1a0OPAaTOPHBIM
00OpyIOBaHWEM;  MPEACTABIATH  PE3YJNbTAaThl  XUMHYECKOTO
JKCTIepUMEHTa B (hopMe 3amicH YPaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GOpMyIHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,;

- YMETb aHAJIU3UPOBATH XUMHUECKYIO HHPOPMAIIHIO, TOTYYaeMYyI0 U3
pasHBIX HMCTOYHUKOB (CpPEeICTB MaccoBOi HH(OpMAaIuM, CeTh
WutepHer u npyrue);

- BJIQJIETh OCHOBHBIMH METOJaMHU HAYYHOTO TO3HAHUS BEIIECTB H
XMMHUYECKUX SIBICHUH (HAONIONCHNWE, W3MEpeHHe, SKCIEPHMEHT,
MOJICJIMPOBAHUE);

- yMeThb TPOBOJIUTH pACYEThl II0 XUMHYECKHM (GopMylam u
YPaBHEHHUSM XUMHUYECKUX PEAKIUN C MCIIOIb30BaHUEM (PU3NIECKUX
BEJIMYMH, XapaKTEPHU3YIOUINX BEUIECTBA C KOJMYECTBEHHON CTOPOHBI:
Macchl, o0ObeMa (HOpMallbHbIE YCIOBHSI) Ta30B, KOJMYECTBa
BEIIECTBA; HCIOJIh30BATh CHUCTEMHBIE XUMHUYECKHE 3HAHUS IS
NPUHATUS pEIIeHUWH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM




OK 04.
DddexkTrrHO
B3aUMO/ICVICTBOB
aTh ¥ paboTaTh B
KOJUIEKTHBE U
KOMaH/ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTH H
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE  HaBbIKAMHU  y4eOHO-HCCIIeIOBATEIbCKOM,
MMPOCKTHOM M COLIMAIILHOM JCSITEIHHOCTH;

OBjajieHHe YHMBEPCAJbLHBIMM KOMMYHMKATHBHBIMH
JeHCTBUSIMU:

0) coBMeCTHAasI IeATEIbHOCTD.

- IOHUMATh U UCTIOJB30BaTh IPEUMYIIIECTBAa KOMAHHOU U
WHIUBUAYATHHON PaOOTHI;

- TpPUHUMATh IIEIM  COBMECTHOH  JIEATEIIbHOCTH,
OpraHU30BBIBATh U KOOPJAWHUPOBATH JEUCTBUS IO €€
JTOCTH)KCHHIO: COCTaBIIATh ILJIaH JIEHCTBHMA, PACTIPEACIISITh
posii ¢ YyYETOM MHEHHMH YYaCTHUKOB OOCYXJaTh
pe3yIbTaThl COBMECTHOU PabOTHI;

- KOOpJIMHUPOBATh M BBINOJHATH PadOTy B YCIOBHSX
peanbHOTrO0, BHUPTYyaIbHOTO W  KOMOMHHMPOBAaHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBJISITh TTO3UTUBHOE CTPATETUYECKOE TTOBEACHUE
B PpAa3IMUYHBIX CHUTYalMsIX, MPOSBIATH TBOPYECTBO U
BOOOpakeHne, ObITh UHUIIMATHBHBIM
OBjiaseHue  yHMBeEpPCAJbHBIMH
JeHCTBUSIMMU:

I') MPUHATHE ce0sl M APYTUX JIO/Aeii:
- MIPUHUMATh MOTHBBI U apTYMEHTBHI JPYTUX JIIOJCH MpHU
aHaJIM3€e Pe3yJbTaTOB JIEATEIbHOCTH;

- MpU3HABATh CBOE MPABO U TMPaBO APYTUX JIIOACH Ha
OIIIMOKH,

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UITUN
JPYroro 4eaoBeKa;

peryJIsiTHBHBIMH

- yMEThb IUJJAHUPOBATh M BBIMOJHATH XUMHUYECKUI SKCIIEPHUMEHT
(IpeBpalIeHns OpraHNYeCKUX BEIECTB TP HAPEBaHUH, OJTyYCHHE
STHJICHA M M3yYCHHE €ro CBOMCTB, KAueCTBEHHBIC pEaKIUH Ha
aNB/ICTU/IbI, KpaxMall, yKCYCHYIO KHCIIOTY; JIeHaTypanus OSJIKOB IpH
HarpeBaHWH, IIBETHBIE PEAKUUU OCJIKOB; MPOBOJUTH PEAKLIUU
MOHHOTO OOMEHa, ONpeAeNsATh Cpely BOIHBIX PAaCTBOPOB,
KayeCTBEHHBIC PEAKINU Ha Cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHWUSI; PELIaTh SKCIEPUMEHTAIbHbIE 331a41 110 TeMaM
"Mertamnsl" 1 "HemeTannel") B COOTBETCTBUM C ITPaBUIIAMU TEXHUKHU
0€30MmacHOCTH NpU OOpAIlEHHH C BELIeCTBAMU U JIa0OPAaTOPHBIM
000pyIOBaHWEM;  MPEACTABIATH  PE3YJNbTAaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (hOpMe 3amucu YPaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE ITHUX PE3yJITATOB

OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpYKaromeun
Cpelbl,

B 001acTH 3K010THY€CKOT0 BOCITUTAHMS:

- cOpMHPOBAHHOCTb  JKOJOTMYECKOM  KYJIbTYpBHI,
IMIOHUMaHUE BIIUSIHUSA COLMAJIbHO-OKOHOMHYECKHUX
MPOLECCOB HA COCTOSIHUE NPUPOJHOW M COLMATbHON

- cpopMHpOBATH MPEJCTABICHUSI: O XMMHUYECKOH COCTaBIIAIOLICH
€CTeCTBEHHOHAyYHOW KapTUHBI MHpa, POJIM XUMHH B IO3HAHUU
SABJICHUH TPUPOJBI, B (HOPMUPOBAHMM MBIIUICHUS U KYJIBTYPBHI
JUYHOCTH, €€ (PYHKIMOHAIbHONM TPpaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHus] MPaKTUYECKUX 3aJjad M SKOJOTMYeCKH O0OOCHOBAaHHOTO




pecypcocoepexe
HUIO, IPUMECHSTH
3HAHUS 00
W3MCHEHHUH
KIIMMaTa,
TIPUHITUITBI
OepexKIMBOTO
MIPOU3BOJICTBA,
3G PEeKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYyaIHUIX

Cpensl, OCO3HaHUE r7100aIbHOTO Xapakrepa
9KOJIOTUYECKUX MTPOo0IIeM;

- IUIAHAPOBAaHUWE M  OCYLIECCTBICHUE JECUCTBUH B
OKpyXKalollled CpeJe Ha OCHOBE 3HAHUA  LEJeH
YCTOMYMBOIO pa3BUTHUS YEIIOBEYECTBA;

aKTUBHOE HENpUATUE OCUCTBUM, IPUHOCAIIUX BpEL
OKpYKaroIlEeH Cpese;

- yYMCHHE IIPOrHO3UPOBATh HeOJIaronpusTHoIe
JKOJIOTUYECKHE IIOCJIEICTBHS IpeIPUHUMAEMBbIX
JEUCTBUM, IPENOTBPALLATD UX;

- paclIMpeHHEe OIbITa JEATEIBHOCTH HKOJIOTHYECKON
HaIIPaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-HCCIIE10BaTENbCKOM,
IIPOEKTHOM M COLIMAJIBHOM JIEATENbHOCTH;

OTHOIIEHHUS K CBOEMY 3/10POBbIO U IIPUPOJHON CPEE;

- yMeThb cOOJII0/IaTh MpPaBHJIa JKOJIOTUYECKU I1eJIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOU JIEATEILHOCTH B LENAX COXPAHEHUS
CBOETO 3/I0pOBbS U OKpY’KaIOLIEH MPUPOAHON Cpeibl; YUUTHIBATH
OMACHOCTb BO3JCHMCTBUS HA JKUBBIE OPIraHU3MBI OINPEAEIECHHBIX
BELIECTB, MOHMMAas CMBICI TOKa3aTessl NpeaeibHON JIOMYCTUMOM
KOHIICHTPALIUU




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJBHOMN JJUCIIUILIMHBI

«XHUMMUSA»

2.1. O0beM IMCUMILVIMHBI M BUAbI Y4e0HO# padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

OcHoBHoOE coepKaHue 64
BT. 4..

TEOpPETHYECKOE 00yUeHHe 30
MPAKTUYECKUE 3aHATUS 24
nabopaTopHBIC 3aHATHS 10
IIpodeccuoHaIbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 8
NMPUKJIATHOTO0 MOYJIAA)

BT. 4..

TeopeTuyeckoe o0ydeHue 2
MPAKTUYECKHUE 3aHATHS 6

IIpomexyTounas arrectauus (aIuddepeHIIPOBaHHBIN 3a4eET)
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2.2. TemaTnyecKMii IJIAH U COJAEPKAHNE JUCHMIIIHHbBI

HaumenoBanue Coaepixanue yueOHOro Mareprasa (0CHOBHOe U NPogecCHOHATbHO-OPHEHTHPOBAHHOE), OGLeM YACOR ®opmupyemMble
pa3aesioB H TeM Ja0opaTOpHbIEe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHONH MOAY/Ib KOMIIeTEeHIIUH
1 2 3 4
OcHoOBHOE coiepxaHmne 64
Paznesn 1. OCHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOeE coepKaHue 4 OK 01
Crpoenune atoMoB | TeopeTnueckoe ooyuenne 2
XUMHYCCKHUX CoBpemeHHass Mojenb CTpoeHHsT atoMa. CHMBOJIMYECKMM S3bIK XUMHH. XUMHYECKHH 3JIEMEHT.
SJICMCHTOB U DsexkTpoHHas KOH(Hrypanus atoma. KiaccHpuKanms XMMHYECKHX DJIEMEHTOB (S-, P-, O-37eMeHTHI).
npupozaa BasneHTHBIE ~ 2JIEKTPOHBI. BasieHTHOCTSD. OneKTpoHHas  OpUpoJa  XUMHUYECKOM  CBSI3M. 2
XUMHUYECKOM DNEKTPOOTPULIATEIBHOCTh. BUIBI XUMHUYECKOW CBSI3M (KOBAJIEHTHAs, HWOHHAs, METaJUIMYecKas,
CBSA3H BOJIOPOJIHAsI) K CLIOCOOBI €€ 00pa30BaHus
IIpakTHYeckHe 3aHATHSA 2
Pemenvne 3agaHuii Ha WCMOJB30BAHME XHUMHMYECKOM CHUMBOJIMKA M Ha3BaHUN COEIMHEHHM IO
HOMEHKJIAType MEKIYHAapOJHOTO COK3a TEOPETHMYECKOM M IPUKIAJHOM XMMHM WM TPUBHAIBHBIX
HA3BaHWN IS COCTABIICHUS XUMHUYECKUX (DOPMyN NBYXaTOMHBIX COCAMHEHMH (OKCHIOB, CYIb(HUIOB,
TUAPUOB U T.I1.) U IPYTHUX HEOPraHUYECKUX COEAMHEHNUN OTJENbHBIX KJIACCOB. 2
[IpakTuueckue 3aaHusl HA YCTAHOBJICHUE CBSA3M MEX1Yy CTPOCHUEM aTOMOB XMMHMUYECKHX 3JIEMEHTOB U
IIEPUOIUYECKUM M3MEHEHHEM CBOWCTB XMMHMUYECKHX JJIEMEHTOB M MX COCAMHEHUN B COOTBETCTBUHU C
nosiokeHueM Ilepnoanyeckon CucTeMBI.
Tema 1.2. OcHoBHoOe cojepKaHue 2 OK 01
ITepuognueckuii | IlpakTHYecKkue 3aHITUS 2 OK 02
3aKOH M TabiauIa Ilepuoauueckas cucrema xuMuueckux anemMeHToB .M. MenaeneeBa. U3nueckuii CMbICIT
JL.W. Menneneesa ([Tepuomuueckoro 3akona JI.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMU IMPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUHU C MOJI0KEHUEM
XUMHYECKOro 3j1emMeHTa B [lepuonnueckoi cucreMe. MUpPOBO33pEHUECKOE U HAYYHOE 3HAUYCHHE
ITepnoanueckoro 3akoHa J[.M1. Menneneea. I[Ipornossr JI.11. MenneneeBa. OTKpbITHE HOBBIX 5
XUMUYECKHUX DIIEMEHTOB.
Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA XapaKTEPU3aALUI0 XUMUUECKUX
371eMeHTOB «MeTannuyeckue / HeMeTalNIn4ecKiue CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMUYECKUX
JJIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM CTPOCHUEM U ITOJI0KEHUEM B IIEPUOANYECKON CUCTEME
xumudecknx 3semenToB .M. MeneneeBay
Pa3znen 2. XuMn4yecKue peakuuu 10
\ OcHOBHOe co/iep:KaHue 4 OK 01
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Tema 2.1. Tunet | TeopeTnyeckoe o0yueHue 2
XUMHYECKHUX Knaccudukanus u TUIIBI XUMUYECKUX PEakUil ¢ ydacTueM Heopranudeckux BeuecTB. CocTaBieHue
peaxuuii YpaBHEHHI peaklnii COeAUHEHHMS, PA3JIOKEHHs, 3aMeIeH s, 0OOMeHa, B T.4. peaKIHii TOpeHus,
OKHCJICHUSA-BOCCTAHOBJICHUS.
VYpaBHeHUs OkHUCIeHUSA-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb. 2
CocraBiieHHE U yPAaBHUBAHUE OKHUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOI0M JIEKTPOHHOIO
Oananca. OKUCINTENbHO-BOCCTAHOBUTEINIBHBIE PEAKLIUU B IPUPOJIE, IPOM3BOACTBEHHBIX ITpOLIECCax U
JKU3HEAESITEJIbHOCTH OPraHu3MOB
IIpakTHyeckue 3aHATHS 2
KonuyectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XUMUU U PACUYETHI 110
YpPaBHEHUSAM XUMHUYECKMX peakuui. Mojb Kak eIuHuIa KoJMyecTBa BellecTBa. MosipHas macca.
3aKOHBI COXpaHEHUs Macchl U 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM razoB. OTHOCUTENbHAs 2
IUIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHUX PEAKIUil C MCIOJIb30BAaHHEM MacChl, 00bemMa
(HOpMaJIbHBIE YCIIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcCHOBHOe co/iep:KaHue 4 OK 01
Onexrponutryecka| TeopeTnyeckoe oGyueHue 2 OK 04
s aucconranvsa U (Teopusi SIEKTPOJIUTHUECKON TUccOnaui. VOHBL. SHeKTpOJII/ITLI, HERJIEKTPOJINThI. Peakiiu MOHHOTO
MOHHBI OOMEH oOMeHa. CocTaBieHHE peakluii MOHHOro OOMEHa IyTEM COCTaBJIEHMSI MX IOJHBIX M COKpalllEHHBIX 2
MOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peakliMy. 3aJaHKsl HA COCTABJICHUE HOHHBIX PEaKLIMi
JlabopaTopHble 3aHATHUSI 2
JlaboparopHas padoTa “TUNbl XUMHUYECKUX PEAKIIUMA.
HccnenoBanue TUMOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00pa3yIOIMXCs BEIIECTB) U MPU3HAKOB 5
XUMHUYECKHX peakiuil. [IpoBenenue peakunii HOHHOro oOMeHa, ONpeIeIeHUE CPEIbl BOAHBIX
pacTBOPOB. 3aaHKsI HA COCTABIEHUE HOHHBIX PEAKIINN
KonTtpoibHasn
CtpoeHue BellecTBa U XMMUYECKNE PEAKIINU 2
padora 1
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHX BellleCTB 16
Tema 3.1. OcHOBHOe co/iep;KaHue 4 OK 01
Knaccndpukarms, | Teopermueckoe o6ydenne 2 OK 02
HOMCHKIaTypa 1 [Tpeamer Heoprannueckoit xumuu. Kinaccuduxanus HeopraHnueckux BemmecTs. [IpocTsie U coXKHbIe
cTpocHHe BeniecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHIBI, KUCIOTHI, COJIH). B3auMocBs3b
::Elpe rCaTHBquCKHX HEOpPraHMYECKUX BEIIEeCTB. ArperatHble COCTOSIHUS BelecTBa. Kpucrammnueckue u amopgHsbie 2

BE€IICCTBA. Twurer KPpUCTATNIMYCCKUX PCUICTOK (aTOMHaH, MOJICKYJIsIpHas, NOHHAas, MeTaJ'IJ'II/I‘—IeCKaSI).
3aBUCHMOCTD (I)I/I3I/I‘-ICCKI/IX CBOICTB BCIICCTBA OT TUIIA KpHCTaHHH‘IeCKOﬁ PCHICTKU. 3aBHCHMOCTD
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XMMHYECKOH aKTHBHOCTH BEIIECTB OT BHJa XMMUYECKON CBSI3M U THIA KPHCTAIUINYECKOH PEIIETKH.
[TpryrHBEI MHOTOOOpa3Nsl BEIIECTB

HpaKaneCRne 3aHATHSA

Homenknarypa HeopraHM4eCKHUX BEIIECTB: HA3BAHKE BEIECTBA HCXOIS U3 UX XUMUYIECKOM (hopMyIIbl
WM COCTaBIIEHUE XUMUYECKOM (POPMYJIbI UCXO/s U3 Ha3BAHUS BEIIECTBA MO MEXAYHAPOIHON
(MIOITAK) mwnu TpuBHAIbHOW HOMEHKIIATYpE.

Pemenne npakTudyeckux 3alaHui MO Kilaccu(UKAMKM, HOMEHKJIATYpPE U XUMHYECKHM (QopMmyiam
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (yrapHbIM Ta3, yrIEKHUCIbId Ta3, aMMHAaK, TalieHas
U3BECTb, HETAIlIEHas! U3BECTh, MUTHhEBAsI CO/A U APYTUX): HA3BIBATh U COCTABIATH (POPMYIIBI XUMUYECKUX
BELIECTB, ONPEENIATh PUHAIIEKHOCTD K Kiaccy.

HcTounuku xumMuueckoit uupopmaruu (CpeacTB MaccoBoOi nHpopMmaiuu, cetb IHTepHeT u apyrue).
[Torck nHpOPMAIMK 10 HA3BAHUSM, HIICHTU(UKATOPAM, CTPYKTYPHBIM (hopMyriam

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

OcCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme

Mertamibl. Obme (uzndeckne ¥ XUMHYECKHE CBOMCTBAa MeTawioB. CriocoObl mosydeHus. 3HAYeHUE
METAJUIOB M HEMETAVIOB B MPHPOJIE M >KU3HENEATEIILHOCTH YeloBeKa M opraHu3moB. Kopposus
METAJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH

Hemeramnel. OOmue ¢usnyeckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIHMYHBIE CBONCTBA
HemetaiuioB [V— VII rpynn. Knaccudukanys u HomeHKIaTypa coelMHeHni HemeTaiioB. KpyroBopoTst
OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/IILOB, THAPOKCUAO0B, KUCJIOT,
coliei u I[p) 3aKOHOMepHOCTI/I B U3BMEHEHHH CBOMCTB IMPOCTBIX BEHIECCTB, BOOOPOJAHBIX COGﬂHHCHHﬁ,
BBICHIMX OKCUIAOB U THIPOKCHUIOB

IIpakTHYeckHe 3aHATHA

CocraBieHne ypaBHEHMM XMMHUYECKUX PEAKIMH C yYaCTHEM IPOCTBIX M CIOXHBIX HEOPraHMUYECKUX
BEIIECTB: METAJJIOB M HEMETAJUIOB; OKCHJOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMH U aMQOTEPHBIX THMIPOKCHIOB; HEOPraHHUYECKUX COJIei,
XapaKTEPU3YIOIINX UX CBOKCTBA.

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA, COCTAB, IOJNyYCHHE U
0e30MacHOe HCIOJb30BaHUWE BAXKHEHIIMX HEOPraHMYEeCKUX BELIECTB B OBITY M NPAKTHYECKOM
JIEATEIbHOCTH YEJIOBEKa

OK 01
OK 02
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Tema 3.3. OCHOBHOe co/Iep:KaHue 2 OK 01
Unentudukanus | JlaGopaTopHble 3aHATHSI 2 OK 02
HCOPraHWYCCKUX  |JlabopatopHas padota « IneHTH(UKaIus HEOPTaHUIECKUX BEIIECTBY. OK 04
BCILCCTB Pemenne »KCrepUMEHTANIbHBIX 3a/ad MO XUMHYECKMM CBOMCTBaM METAUIOB W HEMETALIOB, IO

pacro3HaBaHMIO U MOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJLIOB. 5

Unentudukanus HEOPraHMYECKMX BEUIECTB C MCIOJIB30BAHHEM HX (U3UKO-XUMHUYECKUX CBOWCTB,

XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHBIe peakuuu Ha Cyibdar-, KapOoHAT- U XIJIOPHUJI-

AHUOHBI, HA KATUOH aMMOHUS
KoHnTpoibHasn .

CBolicTBa HEOPraHUYECKUX BEILIECTB 2
padora 2
Pa3znen 4. CTpoeHue ¥ CBOMCTBA OPraHMYeCKUX BelIeCTB 24
Tema 4.1. OcHOBHOe cojiep:KaHue 4 OK 01
Knaccudukanus, Teopernueckoe o0yueHue 2
CTpOCHUE 1 IlosiBneHue u pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpeamMer opranmyeckoit xumuu. Mecto u
HOMCHKJIaTypa 3HA4YCHUE OPTAaHNYECKOW XUMHUHU B CHCTEME €CTECTBEHHBIX HayK.
OpraHn4eCKUX XUMHYECKOE CTPOCHHUE KaK MOPANOK COCAUHEHHsT aTOMOB B MOJIEKYJE COIVIACHO HMX BAJICHTHOCTH.
BCIICCTB OCHOBHBIE TOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHHSI OpraHMueckux coenuHeHuil A.M. bytneposa.

VYriiepoHbId CKEJNEeT OPraHMYeCKOW MOJEKYJbl. 3aBUCHUMOCTh CBOWCTB BEUIECTB OT XHMHYECKOTO 5

CTpOEHUS MOJIEeKyJl. MI3omMepust U U30MepHI.

[Tonstne o QynkunoHaneHoit rpynmne. Pamukan. [lpuHnunsl kinaccudukauu OpraHUYECKHUX

coenuHeHu. MexTyHapo/iHasi HOMEHKJIaTypa U IPUHLUITBI HOMEHKJIATypbl OpraHUUeCKUX COEAMHEHUH.

[TonsiTHe 00 a30TcomepKAIUX COSANHEHUIX, OMOJIOTHYECKH aKTUBHBIX BellecTBax (yrieBojax, sKupax,

OeJsikax M Jip.), BBICOKOMOJIEKYJISIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4eckue 3aHATHS 2

Homenknarypa opraHMyYecKMX COEIMHEHUH OTAEIbHBIX KJIACCOB (HACHIIICHHbIE, HEHACHIIICHHbIE U

apoOMaTUYeCKHUe YIiIeBOJOPO/bl, COUPTHI, (PEHOIIBI, adbJeru/bl, KETOHbI, KapOOHOBBIE KUCIOTHI U Ap.)

CocraBieHHEe TOJHBIX M COKpALICHHBIX CTPYKTYPHBIX (OPMYJl OPraHMYECKHUX BEIIECTB OTAEIbHBIX 2

KJIACCOB, HCHOJB3ysl MX Ha3BaHUSA 10 CHUCTEMATHYECKOM M TPUBHAIBHOW HOMEHKJIAType (ITHJIEH,

alneTuieH, riauiepuH, (eHon, (GopmanpAeTul, YKCyCHas KHCIIOTa, TIWIWH). Pacdersl mpocteiineit

(bopMyIIBl OpraHMYECKON MOJIEKYJIbl, HCXOJSl U3 2JIEMEHTHOT'0 cocTaa (B %)
Tema 4.2. OcHoBHOE cogepKaHue 12 OK 01
CaolicTBa Teopernyeckoe o0yueHue 6 OK 02
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OPTraHUYECKHUX
COEIMHEHUN

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHWYECKUX COEOUHEHUI OTAEIbHBIX KJIAcCOB (OCOOEHHOCTH
KJIAaCCU(UKALIMU U HOMEHKJIATYPbI BHYTPH KJIacca; TOMOJIOTHYECKUI psil 1 oOmmias hopMyia; H30MepHs;
buznyecKkre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOObI MOJTYUYEHHS):

— IpeJesbHbIe YIIIEBOAOPOAbl (aJKaHbl M LUKJIOAIKaHbI). ['OpeHne MeTraHa Kak OIMH M3 OCHOBHBIX
HCTOYHUKOB TeIlIa B IPOMBIIIJICHHOCTH U OBbITY. CBOHCTBA MPUPOIHBIX YITIEBOIOPOIOB, HAX0XKICHHE B
IIPUPOJE U IPUMEHECHHUE AJIKAHOB;

— HETIpe/IeTbHbIE (AJIKEHBI, AIKUHBI U aJIKaJINEHbI) U apOMaTHYECKHE YTIIEBOJOPOIbl. 'opeHne aneruieHa
KAaK MCTOYHMK BBICOKOTEMIIEPATYPHOI'O INIAMEHHU [Isl CBAPKU U PE3KU METAJIIIOB

— KHCIIOPOJICOEPIKAINE COSAMHEHUS (CITUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIOTHI U 3()UPHI, AIbJETUABI U
KETOHBI, JKUPBI, YrJeBoabl). IIpakThdeckoe NpPUMEHEHHE ATWICHIJMKONA, TJIHMLEpUHA, (eHoma.
[Tpumenenne GopManbaeruaa, aneTaNbIeru1a, YKCYCHOM KHCIOTBI. MpblIa Kak COJIM BBICIIHX
KapOOHOBBIX KHCIOT. MoroIue CBOWCTBA MbLIa

— a30Tco/epKalle COeAMHEHNS (AaMUHBI 1 aMUHOKHUCIIOTHI, O€IKK). BhICOKOMONEKYISIpHBIE COEAMHEHUS
(cuHTeTHYEeCKHME U  OMOJOTMYEeCKH-aKTHBHBIE). MoOHOMEp, MOJUMEp, CTPYKTYpPHOE  3BEHO.
[Tonmumepusanus 3TUICHa KaK OCHOBHOE HaIIPaBJIEHUE €TI0 UCIOIb30BaHUS.

I'eneTnyeckasi CBSI3b MEXKy KJIaCCAMH OPIraHMYECKUX COCIMHEHUN

IIpakTHyeckue 3aHATHS

CBolicTBa OpraHMYECKHX COEIMHEHUN OTIENbHBIX KJIaccoB (TpUBHAIbHAs W MEXAYyHapoJHas
HOMEHKJIaTypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOTYy4EHUs): MpelesibHbIe (aJIKaHbl U LIMKIOAJIKAHbI),
HenpeaeNnbHble (ATKEHbl, AJIKUHBI U aJKaJUeHbl) U apOMaTHYECKHE YIIeBOJIOPOAbI, CIIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIIOTHI U 3(PUPHI, aTbAETH bl U KETOHBI, aMHHBI 1 aMUHOKHUCIIOTHI, BEBICOKOMOJIEKYJISIPHBIE
COoeIMHEHUs. 3aJaHMsl Ha COCTaBJICHHE YPABHEHMHM XMMHUYECKHUX PEAKIMH C Y4aCTHEM OpraHWYEeCKUX
BEUIECTB HA OCHOBAHNHU UX COCTABA U CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCI€ [0 MPEAJOKEHHBIM IIETOoYKaM [PEeBPALIEHUIT),
XapaKTepU3YIOIMIUX XMMUYECKHE CBOMCTBA OPraHNYECKUX COETUHEHNH OT/IENbHBIX KJIaCCOB, CIIOCOOBI UX
MIOJIy4YEHUSI M Ha3BaHUE OPraHMYECKUX COCIMHEHWM 110 TPUBHAIBHOM WM MEXKIyHapOIHOMU
CUCTEMAaTUYECKON HOMEHKIIAType.
Pemienne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKHX
COCIMHEHUH OTIEIbHBIX KIIACCOB

JlabopaTopuasi paGora

JlaboparopHas padota “IIpeBpailieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUU".
[TonyyeHnue sTUiIeHa ¥ U3YUYEHUE €ro CBOWCTB. MoAenMpoBaHNE MOJIEKYJl U XMMHUYECKUX MPEeBpaIleHIH
Ha IpUMepe TaHa, STHIICHA, AlleTHIICHA U JIp.

OK 04

Tema 4.3.

OcHoBHOE coepKaHue

OK 01
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Unentuduxanus | Teopernueckoe ooyueHue 4 OK 02
OpraHU4ECKUX buooprannueckue coemuHeHus. IlpumeHenwe u Ouojorumueckas poiyib yriaeBonoB. OxucieHue OK 04
BEIIECTB, UX VIJIEBOJOB — MCTOYHUK OJHEPrUU SKUBBIX Opranu3moB. OOJlacTU NpUMEHEHUS aMHHOKHUCIOT. 2
3HAYCHUE U [IpeBpamenuss OenkoB mNUIIM B opranusMme. buonoruueckue ¢yHkiuu OenkoB. buonornueckue
NPUMEHECHUE B GbyHKIUM kUpoB. Posib opranrueckoil XuMuu B pelieHUH mpo0JIeM MUIIEBOH 0€30MaCHOCTH
ObITOBO 1 Ponp opranmdeckoil XUMUH B pEUICHWHM NPOOJIEM SHEPreTHYECKON O€30MacHOCTH, B Pa3BUTHHU
MPOM3BOACTBEHHOM | MeMIIMHBI, CO3IAHUM HOBBIX MaTEpUajIOB, HOBBIX UCTOYHMKOB YHEPIHH (AJIbTEPHATUBHbBIE UICTOYHUKHI
ACATCIPHOCTU sHepruu). ONMacHOCTh BO3/ICHCTBHSI HA )KUBBIE OPTraHU3Mbl OPTaHUYECKUX BEIIECTB OTIACIHHBIX KJIACCOB 2
1CI0BCKa (YyriaeBogopozpsl, CHUPTHI, (DEHOIBI, XJIOPOPraHUYECKHE MPOM3BOJIHBIC, AIBICTUABI U JIP.), CMBICI
MIOKa3aTelisl IPEAeIbHO TONYCTUMOW KOHLICHTpaluU
JlabopaTopHble 3aHATHSI 2
JlaboparopHas padoTta: “MneHTHdUKANNS OPraHHYECKUX COSAMHCHHUIA OT/ICTBHBIX KJIACCOB”™
Wnentudukanus opraHMuecKux COCTUHEHUN OTIEIbHBIX KIACCOB (Ha MpUMEpe albAETUIOB, Kpaxmaa,
YKCYCHOM KHCJIOTBI, OSIIKOB U T.I1.) C UCTIOJIh30BAHUEM HX (PU3UKO-XMMHYECKUX CBOWCTB U XapaKTEPHBIX 5
KaueCTBEHHBIX peakiuil. Jlenatypamuss Oenka mnpu HarpeBaHud. L[BeTHble peakM OEIKOB.
BoO3HMKHOBEHME aHATUTUYECKOTO CUTHAJA C TOYKHM 3PEHUS XMMHUYECKHX MPOLIECCOB MPHU MPOTEKAHUHU
KauyeCTBEHHOW PEaKIlfy, MO3BOJISIIONICH HACHTU(DUIIMPOBATH MPEAIOKEHHBIE OPTaHHYECKHE BEIIECTBA
Konrpoasnas CrpykTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB 2
padora 3
Paspea S. KuHeTn4yeckue M TepMOIMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX peaKkiuii 4
CxopocTh OcHOBHOe coep:KkaHue 4 OK 01
XUMIICCKUX Teopernueckoe o0yueHne 2 OK 02
peakmHu. CKOpoCTh peakiud, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (DaKTOPOB: MPUPOABI PEATUPYIOIIUX BEIIECTB,
XHUMHAECKOe KOHIIEHTPAllUM DPEArupyIOIIUX BEIIECTB, TEMIEPATYPhl M IUIOIAAM DPEAKIMOHHOM MHOBEPXHOCTH.
PaBHOBECHC Temnosbie >3QPEKTHI XUMUUIECKUX PEAKIHN. DK30- M SHIOTEPMUUYECKHE, PEAKIIUH. 5
OOpatumocTh peakuuid. XHWMHUYECKOE pPaBHOBECHE U €ro CMELIEHHE O] JIEHCTBHUEM pa3IMYHBIX
(bakToOpoB (KOHIIEHTpAIIMs PEareHTOB WU MPOIYKTOB peakluy, 1aBlIeHUE, TeMIepaTypa) s CO3qaHus
ONTHUMAJIBHBIX YCIOBUN NpOTEeKaHus XuMuieckux npoueccon. [Ipunnun Jle [larense
IIpakTHyeckue 3aHATHS 2 OK 01
Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3a/JaHUN HA aHanu3 (HaKTOPOB, BIMSIONINX Ha HM3MEHECHHE OK 02
CKOPOCTH XUMHUYECKOU PEeaKIMH, B T.4. C MO3ULMI SKOJIOTMUECKH 11eI1ecO000pa3HOro MOBEACHUS B OBITY U 2

pr,ZlOBOﬁ ACATCIIbHOCTU B LEJIAX COXPAHCHUS CBOCTO 310POBbA U oxpy;xa}omeﬁ HpHpOI{HOﬁ CpCIbl.
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Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuid Ha mnpumeHenne npuHnuna Jle-Illatense s
HAaxXOXXACHUA HalpaBJICHUA CMCUICHUA PAaBHOBCCUS XUMHYECKOM p€akuu W aHaJInU3 (baKTOpOB,
BIIMSIIOUIMX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS

Pa3pea 6.

PacTtBOpbI

Tema 6.1.
IMousgarue o
pacTBopax

OcHoBHOeE coJepKaHue

N

Teopernyeckoe o0yueHue

PactBopenue kak ¢Qusuko-xumuyeckuil mpouecc. PactBopbl. CrnocoObl HMpUTOTOBICHHUSI PACTBOPOB.
PactBopumocTs. MaccoBast 107151 pacTBOpeHHOT0 BenecTBa. CMBICI OKa3aTels IPEAesIbHO 10y CTUMOM
KOHIIEHTPAIIUU U €T0 HUCIIOJIb30BAHKE B OLICHKE SKOJIOTMYECKON 0€3011aCHOCTH.

[IpaBuia SKOIOTHYECKH IeIecO00pPa3HOro TOBEACHUS B OBITY M TPYAOBOH NEATEIBHOCTH B LEINSAX
COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXAIOMIeH MPUPOAHON CPEebl; OMACHOCTh BO3JCHCTBUS Ha KHUBBIC
OpraHU3Mbl OIPEIEIICHHBIX BEIIECTB.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI HA PACTBOPHI, UCIOIb3yeMbIE B OBITOBOM U
IIPOU3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKa

OK 01
OK 02
OK 07

Tema 6.2.
Hccnenosanne
CBOMCTB PacTBOPOB

OCHOBHOe co/iep:KaHue

JlabopaTopHble 3aHATHSI

JlaGopaTtophast pabota «I[IpuroroBieHue pacTBOpOBY.

[TpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccOBOM, %) KOHIIEHTPAUU (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEIeNICHIE CPEIbI BOIHBIX PACTBOPOB.

Perenne 3a/1a4 Ha IPUTOTOBJICHHE PACTBOPOB

OK 01
OK 02
OK 04

IpodeccoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHue (Copep:KaHNe MPUKJIATHOT0 MOTYJIs1)

Pasznen 7.

XumMus B ObITY M IPOM3BOACTBECHHOM JeATEJbHOCTH YeJI0BEKA

Xumus B ObITY U
IIPOU3BOJCTBEHHOMN
JeSITebHOCTH
4eJioBeKa

OCHOBHOE COepKaAHHE

(e}

Teopernyeckoe o0yueHue

Hogelime 1ocTHXeHUsT XUMUYECKON HAyKH U XMMUYECKOH TeXHoJoruu. Posb xumuu B obecreueHun
HKOJIOTMYECKOH, SHEPreTHYECKON U MUIIEBON O€30MacHOCTH, pa3BUTUN MeAUIMHBL. [IpaBuina noucka u
aHamu3a XUMHMYeCKOW HH(pOpMAlMM M3 PA3JIUYHBIX HCTOYHMKOB (Hay4yHas M y4yeOHO-HayudHas
JUTEpaTypa, CpeacTBa MaccoBor nHpopmaimu, cetb UHTEpHET)

IIpakTnyeckue 3aHsATHS

[Touck u aHamu3 KEHCOB O MPUMEHEHHH XMMHYECKUX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oymymieit
npodeccCHOHANbHOM  NEATeNbHOCTH IO  TEeMaM:  BaKHEHIIME  CTPOUTEIbHBbIE  MaTepHabl,
KOHCTPYKILMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KEpaMHKa, MaTepualbl I  JJIEKTPOHHUKH,
HaHOMAaTEpHaJIbl, TEKCTWJIbHBIE BOJIOKHA, HWCTOYHHKH DSHEPIHMHM, OPraHWYECKHE W MHUHEPAIbHbIC
y100peHus, JIEKapCTBEHHbBIE BEIIECTBA, OBITOBAsI XUMHUSI.

OK 01
OK 02
OK 04
OK 07
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3ammra: [lpencraBneHue pe3ynbTaTOB pPEIICHHs KEWCOoB B ¢GopMe MHUHH-IOKIAAa C TMpe3eHTaIuein
IIpome:xxyTouHasi arTecTanus no gucuumnanxe (1nddepeHuupoBaHHbIii 3a4eT)

Bcero

72

18




3. YCJOBMUSI PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHON
JAUCHUIIJINHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHUAJIbHO-TEXHUYECKOMY 00ecreYeHn 0
Jns peanuzanuu MporpamMMbl JUCHUIUIMHBI JIOJDKHBI OBITH MPEyCMOTPEHBI CIIEAYIOIINE
CHelalibHbIe TOMEIICHUs: yUeOHbI KaOMHET XUMUU U/UIIM y4eOHOU XUMHUUYECKOH 1TabopaTopuH.

OO6opynoBanne yuyeOHOro kaOuHera (HATJIS/IHbIE MOCOOHUsI): HAOOPHI MAPOCTEPIKHEBBIX
MoJieJe MOJIeKyYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX U CJIOKHBIX BEIIECTB
W/WIIM KOJUIEKIIMU TIOJMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpaoB, Tabmuma MeHseneesa,
y4eOHbIe GUIBbMBI, IUGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuveckue cpeacrsa 00y4eHHsi: KOMIIBIOTED C YCTPOMCTBAMU BOCIIPOU3BEACHUS 3BYKA,
IPUHTEP, MYJIbTHUMEIUA-IIPOCKTOP C 3KPaHOM, MYJIbTHUMEIWWHAs JOCKa, yKa3Ka-Npe3eHTep It
IIPE3EHTALAMN.

OobopynoBanue Jadoparopuu W Ppado4Yux MecT Ja0OPATOPUM: MEH3YPKH, NHUIIETKHU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEAMETHBIE U MOKPOBHBIC CTEKJIA, MJIAHIICTHI JIJIs
KaleJbHBIX peakiuid, GuiIbTpoBaibHasg Oymara, MPOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOku, (GoHApUKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAJOYKH, IITATHUBBI IJIi MPOOHPOK; MEPHBIE
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeIuTeNbHble nuauHapudeckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIe YAIIKH, IMAHIETHI, (WIBTPHI OyMakKHbIE, BaTa, Mapisi, YacOBHIC CTEKJIA,
INEKTPOIUIUTKH, TAOOPATOPHBIE IITATUBBI, CIIMUPTOBBIC TOPENIKH, CIIUYKU, MPHOOpP IJIs MOTydYeHUs
ra3oB (WM mpoOUpKa ¢ ra300TBOHOM TPYOKOIA), AepKaTEIU sl IPOOUPOK, CKIISTHKH JIJIST XPAHCHUS
PEaKTHBOB, pa3JIaTO4YHbIC JIOTKU; XuMuueckue crakanbl (50, 100 u 200 mi); mmarenu; MUHICTHI;
TUTEJIbHBIE LIUIMIBI; CEKyHA0MEPHI (TaliMepbl), MepHbIe podupku (Ha 10-20 M) u MepHbIe KOJIObI
(25, 50, 100 u 200 mur), BomssHast OaHs (MIM TEPMOCTAT), CTEKJITHHBIC MAJI0YKH; KOHUYECKHUE KOJIObI
st tutpoBanusa (50 u 100 mut); MHAMKATOpHBIC TMOJOCKU i ompeneneHuss pH u cranmaprHas
WHAMKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTky Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 mu1), OrOpeTKH JUIs TUTPOBAHUS, MeAMUIMHCKHE mmpHibl Ha 100—150 M1, nabopaTtopHbe W/WIH
aHAJIUTUYECKUE Bechl, pH-MeTpbl, CymuapHbIN mKad, 1 1p. 1adopatopHoe 000py10BaHHE.

3.2. UndopmannonHoe odecnevyenne peaju3anum NporpamMmbl

OcHOBHBIE MeYaTHbIE U3TAHUS

1. AudpunorenoBa, M. B. Xumus: yyeOHUK U MPAKTUKYM JJIsl CpEAHETO MpodeccroHalIbHOTO
obpazoBanus / . B. Aupunorenona, A. B. ba6kos, B. A. IlonkoB. — 2-e u3a., Ucnp. u JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

2. XKypun, A. A. Xumus: 10-11 xnaccer: 6a30Bb1id ypoBeHb : yueOHuK / A. A. Xypun. — 3-e
u3n. — Mocksa : [Ipocsemenue, 2022. — 178 c¢. — ISBN 978-5-09-101654-3. — Tekcr :
3JIEKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoi oopazoBatenbHOM cpeast CITO PROFobOpa3zoBanue
: [caitir]. — URL: https://profspo.ru/books/132375 (nmata obpamenus: 30.08.2023). — Pexum
JIOCTYTIA: JIJISl aBTOPU3HP. TIOJIh30BaTENeH

3.T"abpuensn, O. C. Xumus. 10 knacc: 6a30Bb1it ypoBeHs : yuebHuk / O. C. I'abpuensn. — 10-
e ma. — Mocksa : [Ipocsemenne, 2022. — 194 ¢. — ISBN 978-5-09-101657-4. — Texkcer :
3JIEKTPOHHBIN // DNEeKTpOHHBIN pecypc 1udpoBoit oopazoBatenbHoit cpeasl CITO PROFoGpa3oBanue
: [caiit]. — URL: https://profspo.ru/books/132368 (mara ob6pamenus: 30.08.2023). — Pexum
JOCTyTa: ISl aBTOPU3UP. TOJIb30BaTeNeH

4.Tabpuensa, O. C. Xumust: 11 kiracc: 6a30BwIid ypoBeHs : yaeoHuk / O. C. ['abpuensn. — 9-
e ma. — Mocksa : [Ipocemenue, 2022. — 226 ¢. — ISBN 978-5-09-101658-1. — Teker :
AJIEKTPOHHBIN // DAEKTPOHHBIN pecypc mudpoBoii oopazosatenpHOM cpensl CIIO PROFob6pazoBanme
: [caitir]. — URL: https://profspo.ru/books/132376 (nmara obOpamenus: 30.08.2023). — Pexum
JocTyna: st apTopusup. nosb3oBareneiiKysnenosa H. E., JIEskun A. H., [llatanos M. A.

5.leronuxuna, H. A. Obmas xumus: yuebnuk ans CIIO / H. A. Uleronuxuna, JI. B.
Munaesckas. — Cankt-IlerepOypr: Jlans, 2021. — 164 c.

6. Hukonbckuii, A. b. Xumus: y4eOHUK U TPAKTHKYM JUIsI CPEAHET0 MpodeccruOHAIBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m3a., mepepab. u jon. — Mocksa:
WzparensctBo FOpaiit, 2022. — 507 c.
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7. Xumust: yaeOHUK 17151 cpefHero npodeccuoHanbHoro oopazosanus / FO. A. JleGenes, I'. H.
®danees, A. M. T'ony6es, B. H. [llanoan; mox oomeit pexakmueii I'. H. daneeBa. — 2-e u3n., nmepepad.
u pon. — Mocksa: U3narensctBo FOpaiit, 2022. — 431 c.

Jlono/THUTeIbHbIe HCTOYHUKHU

1. Xwmwms. 10 xmacc. Yroyonéuueiii ypoBenb : yueOnux/ B.B. Epemun, H.E. Ky3smenko,
B.1. Tepennn, A.A. [Ipo3nos, B.B. Jlynun; moxg pen. B.B. Jlyauna. — M.: TIpocsemenue, 2022. — 446,
[2] c.: mi.

2. Xummus. 11 kmace. Yrmyonéunsiii ypoBens : yueOnuk/ B.B. Epemun, H.E. Ky3smenko,
A.A. lpo3nos, B.B. JIynun; nox pen. B.B. Jlyauna. — M.: IIpocBemenne, 2022. — 478, [2] c.: n.

3. Xwumwus. YrayOnenusiii ypoenb. 10—11 kiaccer: pabouas nporpamma k iuaun Y MK B.B.
Jlynuna: y4eOHO-METOIMYECKOE nmocobue / B.B. Epemun,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.

4. Meroauueckoe mnocobume k yueOnumky B. B. Epemumna, H. E. Ky3smenko,
B.U. Tepenuna, A. A. [lpo3noBa u ap. «Xumus. YriayOnennsiid yposenby. 10 kiacc / B. B. Epemun,
AA. Hpo3108B, H1.B. Epemuna, B. . MaxoHuHa,
0. 10. Cumonoga, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : un.

5. Meroanueckoe mocodbue k yueonnky B. B. Epemuna, H. E. Ky3pmenko, A. A. Jlpo3aoBa
u np. «Xumusi. YrimyOnennsid ypoenby». 11 xmacc / B. B. Epemun, A.A. JIpo3nos, U.B. Epemuna,
H.B. Bonkosa, H.B. @upcrosa, 2.10. Kepumos. — M.: Ipoda, 2018. — 423 c. : un.

6. Tycesa, E. B. Xumus s CIIO: yue6HO-MeTonnyeckoe nocobue / E. B. I'yceBa, M. P.
3uranmuna, [{. Y. KyaukoBa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Tekct:  osmektpoHHbsld //  Jlamp :  2nmekTpoHHO-OmMOmmorewnas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (nara obpamenus: 14.10.2022). — Pexum gocTyna: ajis aBTOPHU3.
II0JIB30BAaTENEH.

7. UYepnuxona, H. 0. Xumus B noctrynHoMm uznoxenun: yuyeonoe nocoodue ans cmo / H. O.
UYepuukoBa. — 2-¢ usg., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Tekcr: onekTpoHHBbIM // JlaHb: 3NEKTpOHHO-OMOMMOTeyHas cucrema. — URL:
https://e.lanbook.com/book/195532 (nata o6pamenus: 14.10.2022). — Pesxxum goctyna: 1sist aBTOPU3.
I10JIb30BaTENEN.

8. IlleBnuupina, JI. B. Xumus: yuebnoe nocodue / JI. B. llleBuunpina, A. . AnapueB. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texkcrt: aneKkTpoHHbIH // JlaHb:
ANIEKTPOHHO-O0nOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/118505 (nara obpamieHus:
14.10.2022). — PexxuM q0CTyIMa: /151 aBTOPH3. TIOJIb30BaTENeH.

9. baunos, JI. H. Xumus: yuebonuk mns CIIO / JI. H. baunos, U. JI. [lepdpunosa, T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c¢. — ISBN 978-5-8114-7904-
7. — Tekcr: osnextpoHHbld // Jlawb: snekTpoHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/167183 (nata obpamenus: 14.10.2022). — Pexxum gocTtyma: A aBTOPU3.
II0JIB30BATENEH.

10. T'abpuensn, O. C., JIvicoBa, I'. I'. Xumus: kHUra Ans mpemnopaBarens: ydued.-MeTO..
nmocooue. — M. Akanemust, 2012. - 332 c.

11. Yepuuxosa H. 10., Memepskosa E. B. Pemaem 3agaun mo XuMHM CaMOCTOSITEIBHO:
yuebnoe nocooue / H. FO. Uepnukona, E. B. Memepskoa — Cankr-IlerepOypr: Jlans, 2022. — 328
c.

12. Pe3nukoB B. A. COOpHUK YNpaXKHEHHH W 3a7ad 10 OPTaHMYeCKOW XUMHH: ydeOHOe
nocobue / B.A. PesuukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kanyctunaa A. A., Xampuenko U. I'., JIubanor B. B. O0mas u HeopraHuveckass XuMusl.
[Ipaktuxkym / A. A. Kanycruna, U. I'. Xanbuenko, B.B. JIubanos — Cankr-IlerepOypr: Jlans, 2020.
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HNuTepHer-pecypcebl

1. hvsh.ru — XXypnan «Xumus B mkose.

2. https://postnauka.ru/themes/chemistry — nekmum mno xumum Ha caiite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-nmonymnsipublii poekT «DneMeHThl Ooblioi Haykw» ((u3uka, XUMHsI, MaTeMaTUKa,
aCTPOHOMHUS, HAyKH O HU3HU, HayKu o0 3emiie). HoBocTu Hayku, KHUTH, HAyYHO-TIOIYJISIPHBIE CTAThH,
JEKLMH, SHIUKIIONEIUN.

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

Caiit HayyHo-nionyJisspHoro )xypHana «llorennuany. XXypuan uzgaéres ¢ 2005 r., ¢ 2011 r. —
pazaen « XumMus».

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

CaiiT Hay4HO-TIOIYJIIPHOTO KypHalia « XUMHS U Ku3HbY». XKypHan u3gaéres ¢ 1965 r.

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

OTKpbITas 37IeKTpOHHAs OMOIMOTeKa XuMU4eckoro nopraia «Chemnet», cogepkut yueOHbIe
U MH(POPMAIIMOHHbBIE MaTepHallbl ISl IIKOJIBHUKOB U yuuTenel. B Hell MOXHO HalTH y4eOHUKH IO
o0u1eil 1 HEOPraHUYECKON XUMHUHU, OPraHUYECKON XUMHHM, MyJIbTUMEIMaMaTeprabl, a TAaKKe 3a/1a4u
XUMHUYECKHUX OJUMIINAJ C PELICHUSIMHU, 33/1a4i BCTYIUTEIbHBIX 9K3aMEHOB ISl a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

WNudopmanmonnsle Marepraisl 00 onumnuanax: MockoBckoil Topojckoil, Beepoccuiickoii,
MenaeneeBckoi, MexayHnaponnoil. IlpuBeneHbl 3amaun TEOPETHUECKUX W AKCIEPUMEHTAIBHBIX
TypOB, OAPOOHBIE peIIeHHUs], CTUCKU U PoTorpaduu nodeauTesnei.

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

CucremMa IUCTAaHIIMOHHOTO OOYy4YeHHS, HAIllpaBJICHHAs B MEPBYIO Ouepellb Ha MOATOTOBKY K
OJIUMIIMA/IaM BCEX YPOBHEH — OT MIKOJABHBIX 10 MexayHapoaHoil. CalT COIEpPKUT OTPOMHOE
KOJIMYECTBO 33J]1a4, CIPyNIIMPOBAaHHBIX KakK MO TeMmam, Tak M 1o oiumnuaaam. Ilo BceM OCHOBHbIM
pazzenaM XUMHUH NPUBEAEH TEOPETUUECKUIM MaTeprall U pa300paHbl pelIeHUs TUIIOBBIX 3ajay.

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

[Topran no nHaHoTexHonorussM. OCHOBHas Ii€JIb — pa3BUTHE 0Opa3oBaHUs B o01acTu
HAaHOTEXHOJIOTUN U MOATOTOBKA K UHTEPHET-0JIMMITMA/IE 10 HAHOTEXHOJIOTHSIM.

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

Hanéxnas cnpaBouyHas wuHpoOpmanus O XUMHYECKHX OJJIEMEHTaX U HMX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

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

PyccKOsI3bI4HBIN CalT O CBOMCTBAX XUMUYECKUX DIIEMEHTOB.

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

Hexkommepueckuii  caliT  OHJaiH-0Opa3oBaHUS,  COAEPXKUT  MHOTO  HMHTEPECHBIX
00pa3oBaTeNbHbBIX KypCOB M BUJCONEKIIUHN TS IIKOJIHHUKOB, CTY/IEHTOB U yuuTeneil. ECTh HeCKOIbKO
KYPCOB TI0 XUMHUH.

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

Caiit Chemical Abstract Service — camMblii aBTOPUTETHBIN B MUPE XMMUHU HH(GOPMAITHOHHBIH
UHTEpHET-pecypc (CalT IIaTHBIN).

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

[TopTan mo opraHMYecKO XMMHUU Ha aHTJIMICKOM SI3bIKE.

14.  http://www.xumuk.ru

CaiiT 0 XUMHUU: KITaCCUYECKUE YIeOHUKH, CIIPAaBOUYHUKH, SHIIUKIIOTIEINH, TIOMCK OPTaHUIECKIX
Y HEOPTraHWYECKHUX PEAKLNN, COCTABICHUE YPABHEHUN pEaKIIHil.

15.  http://orgchemlab.com/

CaliiT, NOCBAIEHHBINA MPaKTHUECKON paboTe B 1abopaTropun

DIEeKTPOHHO-0MOJIMOTEYHAs] CHCTEMA:

JlocTyn aBTOpU3MPOBaHHBIX MOJIb30BaTeNel yepe3 HTepHeT

«9BC IPRbooks», OO0 «Ai# [Tu Dp Menunay

OBC «32nexrponHas 6ubnuoreka TexHuueckoro By3an, OO0 «Ilonmutexpecype»
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«9BC elibrary», OO0 «PYH32b»

3BC «FOPATY

OBC «Book.ruy»
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA

OBIIEOBPA3OBATEJBbHOM JUCHUIJIAHBI

KoHTponb u oleHka pe3yiabTaToB 0OyueHUs! OCYIIECTBIISIETCS IPENoAaBaTesieM B IpoLecce

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U JTa0OpPaTOPHBIX pabOT, TECTHPOBAHUS, a TAKXKE BBITOTHEHHS
0o0yyarolyUMuUCs HMHIUBUIYaJIbHBIX 3aJaHUN, IMPOEKTOB, HCCIeNOBaHUN. Pe3ynbTarel 00yueHMs
OTIPENIeNIAIOT, YTO OOYyYaroIuecsl JOJDKHBI 3HATh, MOHMMATh M JIEMOHCTPUPOBATH 1O 3aBEPILICHUH
U3Yy4YEeHUs TUCLUIIIUHBL.

His popmupoBaHUsi, KOHTPOJISI U OICHKH pPE3YyJIbTATOB OCBOCHUS YYEOHOW IHCIIUTUIMHBI

HCITOJIB3YETCSl CUCTEMa OIEHOYHBIX MEPOINPUATHH, MPEACTABIAIOMAs COO0N KOMILIEKC YYeOHBIX
MEPONPHSITHIA, COTIACOBAHHBIX C pe3yJbTaTamMu 00ydeHus u chopmyaupoBaHHBIX ¢ yueTrom OPI'OC
COOQO (npenmetnsie pe3yapTaThl o quciuminie) u @I'OC CIIO0.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus Tumst OHeHOqHUb X
MeponpusTHI
| OcHoBHoOE coepKaHue
. Paznean 1. OcHoBBI Popmy.uposats
0a30Bbl€e MOHITHS U
CTPOEHHUS BellecTBA
3aKOHBI XHMHH
1.1 | OK 01 CrtpoeHue aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMUYECKHUX AJIEMEHTOB |(POPMYJIbI COCTMHCHUH B |XUMHUYECKHUX JIEMEHTOB U
Y IPUPOJIa XUMHUECKOU |COOTBETCTBUU CO PUPOJA XUMHUECKOUN CBSI3M.
CBSI3H CTEIICHBbIO OKUCIICHUS 2. 3aaun Ha COCTaBJICHUE
XUMUYECKHUX AJIEMEHTOB, |XUMHUYECKHUX (HopmyIl
HCXO0JIS U3 BAJICHTHOCTH U |IBYXaTOMHBIX COCTUHCHUN
ANEKTPOOTPHUIATEILHOCTH |(OKCHIIOB, CYJIb(HIOB, TUAPUIOB
U T.I1.).
3. 3aianus Ha UCTIOJIb30BAHKUE
XUMHYECKON CHMBOJIMKH U
Ha3BaHUM COCIMHCHUM 110
HOMEHKJIAType MEXyHapOIHOTO
CO103a TEOPETUYECKOUN 1
MPUKIATHON XUMHUH U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUSI XUMUYECKUX
(dhopmys AByXaTOMHBIX
coeMHEeHUH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX
COEMHEHMI OT/IeJIbHBIX KJIACCOB
1.2 | OK 01 |[lepmommveckuii 3aK0H 1| XapaKTepU30BaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J{.U. XHUMHYECKHE AJIEMEHTHl B |HEMETaJINYECKHUE CBOMCTBA,
Menpeneena COOTBETCTBHUU C UX 3JEKTPOOTPHUIIATETHFHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMHUYECKUX AJIEMEHTOB  |COOTBETCTBHUE C UX DJIEKTPOHHBIM
.. Menneneena CTPOEHUEM H MOJIOKEHHUEM B
IIEPUOANYECKON CUCTEME
XUMUYECKHX dyiemenToB J[. 1.
MeHnpaeneeBay.
2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOCHHEM aTOMOB XUMHUYECKUX
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpUus THIA

3JIEMEHTOB U IEPUOANYECKUM
W3MCHEHHEM CBOICTB
XHUMHYECKHUX AJIEMEHTOB U UX
COEJIUHEHHI B COOTBETCTBUH C
nonoxxenueM Ilepuonnueckon
CHCTEME.

3. I[IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUYECKHUE 3aaHus Ha
XapaKTePU3ALMNI0 XUMUYECKHUX
9JIEMEHTOB: «MeTainyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMHYCSCKHX 3JIEMCHTOB B
COOTBETCTBUE C UX AIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XHMHYCCKHUX IJIECMCHTOB

J.1. MennaenaeeBay

Pa3nea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeakuuid

KontpoabHnas pa6ora
«CTpoeHue BelecTsa u
XHMHUYECKHE PeaKIun»

2.1

OK 01
OK 04

THIel XUMHUYECKUX
peaxkun

CocraBnaTh peakuuu
COEIMHEHUS, Pa3JIOKCHUS,
oOMeHa, 3aMeIlCHu,
OKHCIIUTEIILHO-
BOCCTaHOBUTCIIBHBIC
peakuuu

1. 3agaun Ha cocTaBlieHUE
YPaBHEHHI PEaKIIU:

— COCIMHCHMSI, 3aMCIICHUS,
pazJiokeHus, 0OMeHa,

— OKHCIIUTEJIBHO-
BOCCTaHOBUTENBHBIX PEAKIUH C
HCITIOJIb30BAHUEM METO/Ia
ANEKTPOHHOTO OanaHca.

2. 3agauyn Ha pacyeT MacChl
BEIIeCTBA UJIN 00bEMa

ra30B 110 U3BECTHOMY KOJIHYECTBY
BEIIECTBA, MACCE WU 00BEMY
OOHOTO U3 YYAaCTBYIOIINUX B
pEaKIUy BEIIECTB; PACUEThI
Macchl (00bEMa, KoTH4ecTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIA OJTHO W3 BEIIECTB UMEET
npuMecu

2.2

DIIEKTPOIUTHYECKAS
JUCCOIMAIMS U MOHHBIN
oOMeH

CocTraBisATh ypaBHEHUS
XMUMHUYECKHX PeaKIuu
MOHHOI0 0OMeHa C
ydacTHeM
HEOpPraHMYECKUX BEILIECTB

1. 3amagus Ha cocTaBiIeHUE
MOJIEKYJISIPHBIX M HOHHBIX
pEaKIrii C y4acTUEM KHUCIIOT,
OCHOBaHUI U COJIEH,
YCTaHOBJICHUE U3MCHECHHS
KHUCJIIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Tursl
XUMUYECKUX peakiui"
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpUus THIA

Pasnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HccaenoBarhb cTpoeHue U
CBOliCTBa
HEOpPraHu4ecKux
BellecTB

Kontpoabsnas padora
«CBOMCTBa HEOPraHUYECKUX
BeleCTB)

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYECKUe
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXO/IS U3 UX
XUMHYECKON (GOPMYIIbI HITH
COCTaBJICHHE XUMHUYECKON
(hopMyJIBI ICXOMIS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHOM
WJIY TPUBUAIBHOU
HOMEHKJIaType».

2. 3aga4yn Ha pacyeT MaccoBOM
110JI1 (MacChl) XUMHUYECKOTO
3JIeMEHTA (COeAMHEHHUS) B
MOJIEKYJIe (CMecH).

3. [IpakTudeckue 3aganus 1Mo
KJIacCU(pUKaIluu, HOMEHKJIAType U
XUMHUYECKHM (hopmyam
HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BHUIa XUMHYCCKON
CBSI3M U TUIA KPUCTAJUINYECKOM
pemeTKu

3.2

OK 01
OK 02

Du3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

YcranasnuBaTh
3aBUCUMOCTh (PU3HUKO-
XMMHYECKHX CBOMCTB
HEOpPraHMYECKUX BEILECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJ1, & TAKXKE THIIA
KPHUCTAJUTNYECKOMN
peleTKH

1. Tect «Ocobennoctu
XUMHYECKHUX CBOMCTB OKCHUOB,
KHCJIOT, OCHOBaHMH, aM()OTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJIEHHE
YPAaBHEHUN XUMUYECKUX pPEaKIUN
C Y4acTHEM IPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
TUIPOKCHU/I0B, HEOPTAaHUYECKUX
coJIel, XapaKTEpU3YIOLIUX UX
CBOIMCTBA U CIIOCOOBI TIOJTYUYEHUSI.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOpETUYECKHE 3a/laHus Ha
CBOICTBaA U MOJIy4YEHUE
HEOPraHMYECKUX BEIECTB
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust N
MeponpusiTHil
3.3 | OKO01 |Unentudukamus Hccnenosath 1. IIpakTUKO-OpUEHTHPOBAHHBIE
OK 02 |Heopranuyeckux KaueCTBEHHbBIC PEAKI[UN  |3aJaHUs M0 COCTABICHUIO
OK 04 |[BemecTB HEOPraHUYECKHUX BEIIECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPraHUYECKUX BEILECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTU(UKAITIH.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB”

4 Pa3nea 4. Ctpoenue u |HcciaenoBats crpoenne u|Konrpoabnas padora
CBOMCTBA cBoiicTBa oprannvyeckux |«CTpoeHHe U CBOICTBA
OpPraHu4ecKux BellecTB OpPraHn4ecKHX BelecTB)
BellecTB

4.1 | OK 01 Knaccudukanus, Knaccudumnuponars 1. 3agaHus Ha COCTaBJICHUE
CTpOECHHE U OpraHMYecKUe BEIIeCTBa B [HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEAMHEHUI IO TPUBUAIILHOW WJTH
OpPraHUYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOIHOM
CUCTEMATUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJICHUE
IOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyII
OpPraHUYECKUX BEILECTB
OTJICIbHBIX KJIACCOB.
3. 3amauu Ha onpezeneHue
npocreien GopmyIIbl
OpPraHMYECKOI MOJIEKYJIbI, UCXOs
U3 AJIEMEHTHOTO cocTaBna (B %)
4.2 | OK 01 CBoiicTBa OpraHU4ecKuX | Y cTaHaBIUBaTh 1. 3agaHus Ha cOCTaBIIEHUE
OK 02 |coenuHeHwMit 3aBUCUMOCTh (PU3HUKO- yYpaBHEHUH XMMUYECKUX peaKLuit
OK 04 XUMUYECKUX CBOMCTB C y4aCTUEM OPraHUYECKUX

OpraHn4Y€CKUX BCIICCTB OT
CTPOCHUSA MOJICKYJI

BEIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEaKIUH,
WJUTIOCTPUPYIOLIUX XUMHUECKHE
CBOIMCTBA C y4€TOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX peakUui U
TEHETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacueTrHsble 3a1a4n Mo
YPaBHEHUSAM PEAKIUI C y4acTUEM
OpPraHMYECKUX BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBpallieHUs OPraHNYECKUX
BELIECTB IIPX HArpeBaHUU"
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THunel oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust N
MeponpusiTHil
4.3 | OK01 |Unentudukamus Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHuyecKuX BEILIECTB, [KAUECTBEHHbIC PEAKLIUU  |3a/IaHUs [0 COCTABIICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IIPUMEHEHUE B OBITOBON |COCTUHEHHI OTAEIBHBIX |OpPraHUYeCKUX BEUIECTB, B T.4.
Y TIPOM3BOICTBEHHOMN KJIACCOB HCIIOJIb3YEMBIX JJIS UX
JESITEIbHOCTH YeJIOBEKa uaeHTU(UKAINY B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxaruss OpraHnIecKux
COCTMHEHUN OTAEIHLHBIX KJIAaCCOB”’

5 Paznean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHHE PA3JINYHbIX
TepMoaMHaAMuYeckne |(pakTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe H CKOPOCTh
NPOTEKAHUS XHMHYECKUX peaKkiuii
XHMHYECKHX peakuui

5 [ OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBAHHbIE

OK 02 |peakumii. XUMHUYECKOE |BIMSIHHE KOHLEHTPALUU |TEOPETUUYECKHUE 3aJaHUsI Ha
paBHOBecHE pearupyoIrx BeImecTB U |aHaIu3 (PaKTOPOB, BIUAIONIUX HA
TEMIEPATypPbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKHUX PEaKIIHii peakiuu. [IpakTuko-
XapakTepus3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS HA
BIIMSTHUE U3MEHEHHUS npuMeHeHue npunuumna Jle-
KOHLIEHTpauuu Beuiects, |lllaTenbe 11 HaXOXACHUS
peaKkuuu Cpesl U HaIpaBJIEHUS CMEILICHUS
TEMIEpaTypbl HA PaBHOBECHS] XUMUYECKOW peaKIuu
CMEIlleHNEe XUMUYECKOTO |¢ aHaiIu3 (HaKTOPOB, BIUSIOIMIUX
paBHOBECHS Ha CMEIllEeHuEe XUMUYECKOTO
paBHOBeCHS

6 HccnenoBarh HCTHHHBIE

Pasnen 6. PacTBopnl PacTBOpBHI € 32JaHHBIMH
XapaKTepUCTUKAMM
6.1 | OKO01 [TonsiTue o pacrtBopax  |Paznuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpLI pacTBOPOB.
2. [IpakTuKO-OpUEHTHPOBAHHbBIE
pacyeTHbIE 3a/1aHUsI Ha
JUCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHON JESATENbHOCTH
YeJI0BEKa
6.2 | OK 01 Hccnenosanue cBoiictB |VMccnenoatsh Gpu3nko- JlaboparopHas paboTa
OK 04 |pactBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOpoOB™
HCTUHHBIX PaCTBOPOB

Il | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IepKaHue (CoAepKaHNe MPUKJIATHOTO MOIYJIs1)

7 Paznea 7. OuenuBath nocijieacTBus |3amuTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHaIbHOM
NMPOU3BOJACTBEHHOM NMPOU3BOACTBECHHOM AesiTeJIbHOCTH)

AeSTeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust N
MeponpusiTHil
YeJ10BeKa ¢ MO3M LU
JIKOJIOTHYECKOI
0e3onmacHocTH
OK 01 Xumus B ObITY U OnenuBats nocnencteus |Keiic (¢ yuetom Oyaymieit
OK 02 |npou3BOJICTBEHHOMH OBITOBOH U npodeccuoHaTbHON
OK 04  |#esTelbHOCTH YeJIOBEKa |IIPOU3BOACTBEHHOM JIeSATETLHOCTH)
OK 07 NEeITEILHOCTH YelioBeKa ¢ |Bo3MOXKHBIE TEMBI KEHCOB:

1. Iloremienue kimMaTa u
BBICBOOOKJIEHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. byayiuiue matepuaisl 11 aBua-
, MAIIMHO- ¥ IIPUOOPOCTPOCHUSI.
3. HoBble matepuanbl Ajist
COJIHEYHBIX OaTapet.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB

HO3UIIUHA YKOJIOTHUECKOU
0€e30I1aCHOCTH

4.2 ®oHJ OLIEeHOYHBIX CPEACTB /s IPOBeJeHUsI IPOMEKYTOYHON aTTeCTAUM 00y4aroUINXCst
N0 JUCHUIINHE «XUMUI»
4.2.1. Cucrema OLIEHUBAHUS PE3yJIbTATOB BBIIOJIHEHUS 3aJaHUH
OueHuBaHue pe3yJbTaTOB BBHINOJIHEHUS 33/laHUN [TPOMEXYTOUHOM aTTECTAllUU OCYLIECTBIISIETCA HA
OCHOBE CJIEYIOLIUX IPUHIIUIIOB!

® JIOCTOBEPHOCTHM OLIEHKH — OLIEHUBAETCS YPOBEHb C(HPOPMHUPOBAHHOCTH 3HAHUM, yMEHUH,
NPAaKTUYECKOTO OIbITa, OOMUX M NPOPECCHOHATBHBIX KOMIETCHIUH, MPOJEMOHCTPUPOBAHHBIX
00yYaroIMMUCS B XOJI€ BBINIOJIHEHUS 3a/1aHUS;

® QJICKBaTHOCTHU OLIEHKU — OIICHKA BBIMOJIHEHUS 3a1aHUI 10J’KHA IPOBOJUTHCS B OTHOILIEHUU
TEX KOMIIETCHIIUH, KOTOPbIE HEOOXOAUMBI sl S((EKTUBHOTO BBHIIOTHEHUS 33/1aHUS; HAJACKHOCTH
OLIGHKH — CHUCTEMa OLIEHUBAHMs BBINOJIHEHUS 3a/JaHuil JTOJKHAa 001ajaTh BBICOKOM CTENEeHbIO
YCTOMYMBOCTH NIPU HEOJHOKPATHBIX OIIEHKaX YpPOBHS CQHOPMUPOBAHHOCTH 3HAHUN, YMEHUH,
IPaKTUYECKOI'0 OMBITa, OOLIMX U MPO(PECCHOHATBHBIX KOMIIETEHIMI 00yyaromuxcs;

® KOMIUIEKCHOCTH OLIEHKHM — CUCTEMA OLICHUBAHMSI BBITIOJHEHUS 3aJaHUM JTOJIKHA MTO3BOJIATH
MHTETPaTUBHO OLIEHUBATh 00IIME U MPOPECCHOHAIBHBIE KOMIIETEHIIMN 00yYarOINXCs;

e OOBEKTHUBHOCTU OIICHKHM — OIICHKA BBIMOJHEHUS KOHKYPCHBIX 3a/JlaHuil JOJKHAa OBITh
HE3aBUCHUMOIl 0T  OcoOeHHOCTeH  Mpo(ecCHOHAIBHOW  OpMEHTallMd WM NPeANoYTeHHH
IpenojiaBaTesnei, OCyIEeCTBISIONINX KOHTPOJIb WIN aTTECTALHUIO.

IIpyn BBINONHEHMM MpOLEAYpP OLEHKH 3aJaHUi HCIOJB3YIOTCS CIEAYIOIUE OCHOBHBIE
METO/IbI:
® METOJI pacueTa NepBUYHBIX 0aIOB;
® METOJ pacyeTa CBOJHBIX OaJIIOB.
Pe3ynbTaThl BBINOIHEHNS 3a/JaHUI OLIEHUBAIOTCS B COOTBETCTBUH C pa3pabOTaHHBIMU KPUTEPUSIMU
olieHKHU. Vcronp3yercs naTuOaibHas MIKaa Il OLIEHUBAHUS Pe3yJIbTaTOB O0yUYEeHHUS.
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[TepeBo NATHOAUTBHOM IIKAJIBI yU€Ta Pe3y/IbTaTOB B MATHOALIHLHYIO OIICHOYHYIO IIKAJY:
OreHka KonnuecTBo 6anminoB, HaOpaHHBIX 3a
BBITIOJIHCHUC TGOpeTI/I‘-IGCKOFO n
MPAKTUIECKOTO 33J]aHusl, CPSTHUN OaJLT 110
HUTOTraM aTrTecTralinunu

OreHka 5 «OTIUYHOY 19 - 20

Orenka 4 «xoporiio» 15-18

OreHka 3 «yJIOBJIETBOPUTEIHLHO 11-14
OreHka 2 «HEeYyI0BIECTBOPUTEIIBHOY 10 1 menbire 10

4.2.2 Tloka3zare/iu M KPUTEPUM OLIEHUBAHUS KOMIIEeTEHIU

[Tokazarenu u KpUTEPUN OLICHUBAHUS KOMITETEHITMI OTPa)KEHBI B KOMIUIEKTE KOHTPOJIBHO-

onieHouHbIX cpencts ([Ipunoxenue 1) u XpaHITCs B MPEAMETHO-IIUKIOBOW KOMHCCUU
4.2.3 KoHTpO/IbHbIE U TECTOBbIE 3aJaHUS

[lepeyeHbp BOMPOCOB, KOHTPOJIGHBIC W TECTOBBIC 3aJlaHUs, HEOOXOJMMBIC ISl OILCHKU
pEe3yNbTaTOB OOYYEHHUS XapaKTepU3YIONMX (OPMUPOBAHHWE KOMIICTCHIIUHA TPEICTABICHH B
KOMIUIEKTE KOHTPOJIbHO-0IIEHOUHBIX cpenacTB ([Ipunoxenne 1) u XpaHATCS B MPEIMETHO-IIUKIOBOM
KOMUCCHH.

4.2.4 MeToaudeckue MaTepPHAJIbI
MeToaudeckie MaTepralibl, OMPEISIISIONIIE MPOIeTyPhl OIICHUBAHUS PE3yJIbTATOB O0yUEHUS
XapaKTePU3YIOMIUX (POPMHUPOBAHUE KOMIICTCHIIMN MPEICTABICHBI B METOJMYECKUX PEKOMEHIAIUAX
10 BBHIMOJTHCHHUIO TIpakTHueckux padot (IIpunoxenue 2) u maboparopubix padot ([Ipmnoxenue 3)
XPaHATCS B IPEIMETHO-IIUKIOBOH KOMUCCHH.
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