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[Tporpamma o61meo6pazoBaTenbHOM nuctUIUIMHBI « XUMMUSD» pazpaboTaHa Ha OCHOBE:

denepanbHOrO0 TOCYAapCTBEHHOTO O0OPa30BATENBHOTO CTAHIAPTAa CPEAHErO OOIIero
obpazoBanus (manee — PI'OC COO);

(denepambHOTO  TOCYJapCTBEHHOIO  OOpa3oBaTeIbHOrO  CTaHAapTa  CpPEeIHEro
npodeccuonaibHoro obpazoBanus (manee — PI'OC CIIO) mo cnemumansHocTH 40.02.04
IOpucnpynenuus;

dbenepanbHO OCHOBHOM  00111€00pa30BaTENbHON  MPOrpPaMMBI  CPEIHEro  OOIero
oOpa3zoBaHus;

MIpUMEpPHOI paboueil mporpammbl 0011e00pa30BaTENbHON AUCHUIUIMHBL « XUMUSD) IS
npodeccroHaIbHBIX 00pPa30BaTEIbHBIX OpraHu3anuii (0a30Bbi ypoBeHb (BapuaHT 1));

ydebHoro miaHa no cnenunaibHoctu 40.02.04 FOpucnpy nenuus;

paboueii mporpammsl Bocriutanus o cneruaibaoctu 40.02.04 FOpucnpynennus;

[Iporpamma  oOmieoOpa3oBaTeNbHOM — AUCHMIUIMHBL  «XUMHs»  pa3paboTaHa B
coorBercTBUM ¢ KoHrmenmueil mpenonaBaHusi 0011e00pa30BaTebHBIX AUCIUIUIMH C y4E€TOM
npodeccHoHaNbHOM HAMpPaBICHHOCTH MPOrpaMM CpeAHero MpodecCHOHaIbLHOr0 00pa30BaHuUs,
peann3yeMblX Ha 0a3e OCHOBHOIO OOIIEro 0Opa30BaHUs, YTBEP)KICHHOW pacHopsKEeHHEM
MunuctepctBa npocsenienusi Poccuiickoit @enepanuu ot 30.04.2021 Ne P-98, na ocHoBaHuun
nucbMa JlemapraMeHTa TOCyIapCTBEHHOW MOJUTHUKH B cepe cpeaHero nmpodeccruoHamIbHOTro
oOpa3oBaHus M mpodeccrHoHanbHOro 00ydeHus MuHHUCTEpcTBa MpocBelleHus Poccuiickoit
@®eneparin ot 30.08.2021 Ne 05-1136 «O HampaBiaeHMM METOAMK IpPENOJIaBaHUsA», Ha
OCHOBaHMM TMHCbMa JlemapraMeHTa TOCYAapCTBEHHOW TIOMUTHUKM B cdepe CpeaHero
npodeccuoHaIbHOTO  oOpazoBaHusi ©  TIpodeccHuoHaIbHOTO Oo0ydeHuss MwuHHCTEpPCTBA
npoceenieHust Poccuiickoir ®enepaumn ot 01.03.2023 Ne 05-592 «O HanpaBieHuu
PEKOMEHTALININ.
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1. MACIIOPT ITPOI'PAMMBI YYEFHOHOBIIIEOBPA3OBATEJILHOM
JUCHUIIVIMHBI COO0.01.12 XUMUA

1.1. Mecro aMCHMILUIMHBI B CTPYKType OCHOBHOH mpodgeccHoOHAIbHOMI
0o0pa3oBaTe/IbHOW NMPOrPaMMbI

Oo6meoOpa3oBaTenbHas JUCHUIUIMHA «XHMHS» SIBISCTCS  00S3aTeIbHOW  YacCThIO
00111e00pa30BaTEIbHOrO IHUKJIA 00pa3oBaTebHOM Mporpammel B cootBeTcTBUM ¢ ®I'OC CIIO
40.02.04 FOpucnpyaeHuus

1.2. llenu u ni1aHUpyeMble Pe3yJbTaThbl 0CBOECHHS THCIHIIJIHHBI

1.2.1. Heap AMCHUANIMHBI

Copepxanne mporpaMMbl 0011e00pa30BaTeIbHON AUCIUILIMHBI XUMUST HAIIPABJICHO Ha
JTOCTHIKEHHUE CIEAYIONUX LeJIeii:

dopMupoBaHUE y CTYACHTOB MPEACTABICHUSI 0 XUMUICCKOM COCTABJISIONICH €CTECTBEHHO-
HAYYHOUM KapTHUHBI MHpa KaK OCHOBBI MPUHATHS PEHICHUH B )KMU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYaIlUsX, OTBETCTBEHHOT'O MTOBEJICHUS B IPUPOJTHOM Cpejie.

OcBoenue kypca O/l «Xumus» npeanoaraet peieHue cleayomux 3aaay;

1) chpopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XHMHUYECKUX MPOILIECCOB U
SBIICHUH B OKpY’)Kalolled cpeae, LENOCTHOW HAydyHOW KapTUHBI MHUpPA, B3aMMOCBS3H U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYIIbI HEOPTraHMYECKUX M OPraHUYEeCKHX BEIIECTB,
YPaBHCHHUS XUMHYCCKHX PEaKIHid, OOBSACHATH HMX CMBICI, HHTEPIPETUPOBATH PE3yJIbTAThI
XUMHYECKHUX IKCIEPUMEHTOB,

3) chopMupoBaTh HABBIKH MPOBEACHUS MPOCTCUITUX XUMHUIECKUX IKCIIEPUMEHTAITLHBIX
HCCJIETOBAHMM C COOIOIEHHEM MTPpaBuII 0€30MIaCHOTO OOpaIeH s C BEIIECTBAMHU U JIA00OPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS MCTOIH30BaTh HHPOPMAIIMI0O XUMUYECKOTO XapaKTepa U3 pa3INuHbIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH TOCIEACTBUS CBOEH JESATENIHHOCTH U
XUMHUYECKHUX TIPUPOJTHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX ITPOIIECCOB;

6) cdopMupoBaTh MOHMMAaHHE 3HAYUMOCTU JOCTIDKCHHHW XHMHUYECKOM HayKd U
TEXHOJIOTHH JIJIsl pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOMU cep.

1.2.2. Tlnanupyemble pe3yabTaThl 0CBOECHHS 001€00Pa30BATE/ILHOM JMCHUIIJIHHLI B
coorBercTBHH ¢ PI'OC CIIO m Ha ocHoBe PT'OC COO

JIMYHOCTHBIE Pe3YJILTATHI:

Ocoboe 3HaYCHUE TUCITUILIHHA UMEET MPH (OPMUPOBAHUHN U PA3BUTHH OOIIEKYIbTYPHBIX
(OK) u mpodeccronansubix (ITK) koMmeTeHIIHI:
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OK 01. Beibupatb crioco0bl penieHus
3a1a4 mpogecCHOHATLHOM
JeSTeIbHOCTH IPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIUTAHMS:

- TOTOBHOCTb K TpPYJly, OCO3HAaHHE IIEHHOCTHU
MacTepcTBa, TPYI0JII00HE;

-  TOTOBHOCTP K AaKTUBHOHM JI€SITEIHLHOCTHU
TEXHOJIOTHYCCKOM u COILIMAJIbHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,

IUIAHUPOBaTh U CAMOCTOSITEIIbHO  BBINOJIHSATH
TaKylo JIesTeIbHOCTb;

- UHTEpeC K pa3InYHbIM cepam
npoecCUOHALHOMN 1EATEIEHOCTH,

OBiajgeHne  yHUBEpPCAJIbHBIMM  Y4eOHBIMHU
MO03HABATE/ILHBIMH J1eliCTBUSIMU:

a) 0a3oBble JIOTHYECKHUe AeliCTBHSA!

- CaMOCTOSITENILHO bopmynarpoBath U

aKTyaJIM3UpOBaTh MPOOJIEMYy, paccMaTpUBaTh €¢
BCECTOPOHHE;

- YCTaHaBHHBaTB CYHKmTBeHHBﬁi HpHBHaK NI
OCHOBaHUS [IJIsl CpaBHEHHS, KIacCUPUKALUU H
0000IICHHS;

- ONpenensaTh UEeNd JeSTeNbHOCTH,
napaMeTpLI nu KpI/ITepl/II/I UX OJOCTHUXKCHUS,
- BBIABIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHUTb KOPPEKTHBBI B  JESTEIBbHOCTD,
OIICHUBATH COOTBCTCTBHUC pe3ynBTaTOB neiIam,
OILICHUBATh PUCKU MOCIEICTBUIN AEITETbHOCTH;

- paSBI/IBaTI) eraTI/IBHOG MBIIIJICHHUC HpI/I peHIeHI/II/I
YKU3HEHHBIX TIPo0OJIeM

3aJaBaTb

- BJAJETh CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas
BKJIFOUAET: OCHOBOIIOJIAratofe MOHATHS (XUMUYECKUN
AIIEMEHT, aTOM, JJICKTPOHHAas 000JI0UKa aToma, s-, p-, d-
AIIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJEKYIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHULATEIBHOCTh,  CTEIIEHb
OKHCIICHUs, XUMHUYECKasi CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN o0BeM, YIIIEPOAHBIN CKEJIET,
byHKIMOHAIbHAS ~ TpyMNNa, pagukal, H30Mepus,
H30MEDHI, TOMOJIOTMYECKUN  psif, TOMOJIOTH,
YIJIEBOJOPOABI,  KUCIOPOA- M a30TCOAEprKaliue
COEIMHEHUS, OWOJIOTMYECKH AaKTUBHBIE BEILECTBA
(yrmeBoabl, KHpbI, O€nKud), MOHOMEp, MOJIUMEp,
CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS, KPUCTAUIMYECKAass  pElIeTKa,  THIIbI
XUMHYECKHUX peaxkuui (OKHCIIUTENBHO-
BOCCTAHOBUTEJbHBIE,  3K30-U  SHJIOTEPMHUYECKHE,
peakuuu HMOHHOrO OOMEHa), PAacTBOP, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs] UCCOLMALINSA,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKOMN
peaKIMy, XUMHUYECKOE PaBHOBECHUE), TEOPUHU U 3aKOHBI
(Teopust  XMMHYECKOTO  CTPOEHHMSI  OpPraHMYECKUX
BeniecTs A.M. byTiepoBa, Teopus 3JEKTPOIUTHYECKON
JIUCCOLIMAINH, MEPUOINYECKU I 3aKOH ..
Menneneesa, 3aKOH COXPAaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJMYECKUNA SI3BIK  XHMHUH,
(aKTOJIOrMUECKUE CBEJIEHUs O CBOMCTBaxX, COCTaBe,
MOJIy4€HUHU U O€3011aCHOM UCIIOJIb30BaHNU BayKHEHIIINX
HEOPraHMYECKUX M OPraHWYECKHUX BEIIECTB B OBITY M

! YKka3bIBalOTCSA INYHOCTHBIE H MeTanpenMmeTHbie pe3ynbTatel u3 ®I'OC COO (B mocnenue pegakuu ot 12.08.2022) B oTrIaronbHoi popme, GopMupyeMeie 001eo0pa3oBaTeIbHOM

IUCILUATUINHON

2 TucuununHapHbie (peIMeTHbIE) PE3yIbTaThl YKA3bIBAIOTCS B COOTBETCTBUM C METOIMKOM TIPENoIaBaHUs JUCIIUILTHHBI




Ko u HaumeHoBaHue (popMupyemMbIxX

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

KOMIIeTeHI it Oo6mmue! JMCHUIIMHAPHbIE?
0) 0a3oBbBIE HCCIEA0BATEIbCKHE 1eHCTBHS: MPAKTUYECKOU IESITEILHOCTH YEIOBEKA;
- BJIQJICTh HaBbIKAMH Y4EOHO-HCCIIEOBATEIIBCKOM | - YMETh BBIABIATh XapakTEepPHbIE TMPU3HAKU |
u MPOEKTHOMN JNeITEILHOCTH, HaBBIKAMH | B3aUMOCBSI3b  M3YYCHHBIX  [OHSATUW, MPUMEHSTH

paspelieHus npooiem;

- BBIABIATH IPUYMHHO-CIIEICTBEHHBIE CBA3M H
aKTyaJIM3UpOBaTh 3ajady, BbIIBUTaTh THIIOTE3Y €€
pelieHus, HaXOJUTb apryMeHTbI JUISL
JIOKa3aTeNIbCTBA CBOMX YTBEP)KICHWM, 3a1aBaTh
napaMmeTpbl U KPUTEPUHU PELICHMUS;

- AQHAJIM3UPOBAThH IOIYYECHHBIE B XOJE€ PEIICHHUS
3a/la4i pe3yibTaTbl, KPUTUYECKU OLIEHUBATH HX
JIOCTOBEPHOCTb, IMPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- YMETb IIEPEHOCHUTDH 3HAHUS B II0O3HABATEIIbHYIO U
MPAKTUYECKYIO 00IACTH KU3HEACATEIbHOCTH;

- yMETb MHTEIpPUpPOBAaTh 3HAHWS M3 Pa3HBIX
MPEAMETHBIX 00J1aCTel;

- BBABUIaTb  HOBBIE  MHJIEW,
OpPUTHHAJIbHBIE MTOJIXO/Ibl U PELICHHUS;
- CIOCOOHOCTh UX UCIOJIb30BAaHUS B
IT0O3HABATEIILHOW U COLMAIBHOM IPAKTUKE

npeajaraTtb

COOTBETCTBYIOIIHUE IIOHATHS IIPU ONIMCAHUN CTPOCHUS U
CBOICTB HEOPraHMYECKUX U OPIraHUYECKUX BELIECTB U
UX NIPEBPALLEHUH; BBIABIIATD B3AUMOCBA3b XUMHUYECKUX
3HAHUH C TOHATUSAMHU U IPEACTABICHUSAMHU JPYTUX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMEThb HCIOJIb30BAaTh HAaWMEHOBAHHUS XMMHMUYECKUX
COEIMHEHUN MEKIYHapOJHOIO COH3a TEOPETHUECKON
U TPUKIAJHOW XUMHM U TpHUBHAJIbHbIE Ha3BaHUS
BOXHEUIIMX BEUIECTB (ITHJIEH, alleTUJIEH, IVIMLEPUH,
benon, dbopmanbaeru, yKCycHas KHUCIOTa, TJIMIIMH,
yrapHblii ra3, YyIJEKUACHIBIA Tra3, aMMHUaK, TralieHas
U3BECTb, HETAIlIEHAs U3BECTb, INTHEBAS COAA U IPYTHUX),
COCTaBIIATh bopMmybI HEOPraHUYECKUX "
OpraHMYECKHUX BEILECTB, YPAaBHEHMUS XUMHYECKHUX
peakuui, OOBACHATH HUX CMBICH; TOATBEPKIATh
XapakTepHble  XMMHUYECKHE  CBOICTBAa  BEIECTB
COOTBETCTBYIOIIIMMH OKCIIEPUMEHTAMH U  3alUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

- YMEThb yCTaHAaBIMBAaTh NPUHAMIEKHOCTh M3YyUEHHBIX
HEOPraHMYeCKUX U  OpPraHMYeCKHWX BEIIECTB K
ONpECIEHHbIM KJIaccaM W TIpynnaM COEAWHEHUH,
XapakTEepU30BaTh UX COCTAaB M BaKHEHIIME CBOWCTBA;
OMpeNeNATh BUJIbI XUMHUECKUX CBsI3€H (KOBaJeHTHas,
WOHHAs,  MeTaJUIM4ecKas,  BOJOpPOAHAs),  THIIbI
KPHUCTAJIIMYECKHUX peleToK BEILIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

- chopMupoBaTh MPEACTABICHUS: O XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA,
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Oo6mmue!

JMCHUIIMHAPHbIE?

poiM XUMHM B TII03HAaHUU SBJIGHUH MPUPOABI, B
(GOpMHPOBAHNUN MBIIICHUS M KyJIbTYphl JIUYHOCTH, €€
(YHKIMOHATBHONH TPAMOTHOCTH, HEOOXOAWMOW JUIs
pelIeHs] MPaKTUYECKUX 3aJady M SKOJIOIMYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO H
MPUPOAHON Ccpenie;

- yMeTb IMPOBOJUTH pAacCU€Thl [0 XUMHUYECKUM
dopMynaM M ypaBHEHMSIM XUMHUYECKUX pEaKkIui ¢
HCIOJIb30BaHNEM duznyecKkux BEJIMYNH,
XapaKTepU3yIOIIUX BEUIeCTBA C  KOJIMYECTBEHHOM
CTOPOHBI: MacChl, OO0beMa (HOpPMaJbHBIC YCIIOBHS)
ra3oB,  KOJMYECTBA  BEIIECTBA;  HCIOJIb30BaTh
CUCTEMHbIE XHMUYECKHUE 3HAHUS I T[PUHATUSA
peleHU B KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX,
CBS3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM

OK 02. Mcnonp30BaTh COBPEMEHHbIE
CpeICTBa IOMCKa, aHaJIu3a U
UHTEpIpeTanuu nHHOpMaluy u
MH(pOPMAIIMOHHBIE TEXHOJIOTHU JJIS
BBHITIOJTHEHUS 33124 MpodeCCHOHATBHOM
NEeSATETbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'O MO3HAHUSA:

- c(hopMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKM M OOIIECTBEHHOW TMPAKTUKH,
OCHOBAHHOTO Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUPE;

- COBEPILEHCTBOBAHUE A3bIKOBOW U YMTATEIIbCKON
KYJIbTYpPbl KaK CpeICTBa B3aUMOJACHUCTBUS MEXKIY
JIFOABMHU U TIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTU HAYYHOM JEATENBHOCTH,
FOTOBHOCTh  OCYIIECTBJISATh  NPOEKTHYHD U
HCCIIEI0BATENBCKYIO JIeATEIIbHOCTD
WHIWBUIYaJIbHO U B TPYMIIE;
OBjaseHue  yYHMBeEpPCAJbHBIMH
NO3HABATEJIbHBbIMH JeHCTBUIMM:

yueOHBIMU

- yMeTh IUIAHMPOBATh W BBINOJHATh XUMUYECKUU
AKCIIEPUMEHT (TPEeBpallleHUs OPTaHUYECKUX BELECTB
IIPY HarpeBaHUU, MOIYYEHHUE ITUIEHA U U3YYEHUE €TO
CBOICTB, KAuyeCTBEHHbIE pEaKIMM Ha aJbAETUIbI,
KpaxMaJl, YKCYCHYIO KHCJOTY; JA€HaTypauus OenkoB
IpY  HarpeBaHWM, LBETHbIE pPEAKUUU  OEIKOB;
IPOBOJUTHh PEAKLUUU HOHHOTO OOMEHa, OINpeNeisTh
Cpelly BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIUU Ha
cyabdar-, KapOOHaT- U XJIOPUA-aHHUOHBI, Ha KaTHOH
aMMOHHS; pellaTh SKCIEepPUMEHTaJbHbIE 3aJauyd 110
teMaMm "Metamis" u "HemeTtannsl") B COOTBETCTBUU C
IIpaBWJIaMU TEXHUKHU O€30MaCHOCTH MPH OOpaIeHUH C
BEIIeCTBAMH M JaOOpAaTOpPHBIM  00OPYZOBaHUEM;
MPEJICTaBISTh pe3yJIbTaThl XUMHYECKOTO
JKCIepUMEeHTa B  (QopMe  3aluCH  ypaBHEHH
COOTBETCTBYIOIIMX  peakuuid U popMyIupoBaTh
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B) padora ¢ nngopmanmeii:

- BJIQJIETh HABbIKAMU MOJy4YeHHUs] UHQOpMAIUU U3
UCTOYHUKOB pA3HBIX THUIOB, CaMOCTOSATEIBHO
OCYIIECTBIISITh IOUCK, aHAJTIN3, CUCTEMAaTU3ALIUIO U
MHTEPIPETAINI0O UHPOPMALIMU PAa3JINYHBIX BHJIOB
1 (opM Ipe/ICTaBICHUS;

- cO3[aBaTh TEKCThl B PA3JIMUYHBIX (opmarax c
y4eTOM Ha3HaueHus HMHQOpMAlMK U IeJeBOil
ayJIMTOPUH, BBIOWpAs ONTUMAIBHYIO (popMy
MIPe/ICTAaBICHUS U BU3YyaJIH3aliy;

- OLEHHWBATh JIOCTOBEPHOCTH, JIETUTUMHOCTb
nH(pOpMallUK, €€ COOTBETCTBHE IIPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIOJIBb30BAaTh CPEACTBA WH(OPMALMOHHBIX H
KOMMYHUKAIIIOHHBIX TEXHOJOTHA B pEIICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3aIlMOHHBIX  33Jad C  COOJIOJACHHEM
TpeOOoBaHUIT YPrOHOMUKH, TEXHUKH 0€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHusi, TMPaBOBBIX U
THYECKHX HOpPM, HOPM  HH(POPMAIMOHHON
0€301acCHOCTH;

- BJIAZICTh HaBbIKAMU PACIIO3HABAHUSA U 3aLUThI
nHpopmanuy, THPOPMATMOHHOHN 0€301acCHOCTH
JIMYHOCTH,

BBIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;
- YMeTh aHAIM3MPOBATH XUMHUYECKYH) WH(OPMAIIHIO,
MOJly4aeMyi0 U3 Ppa3HBIX HCTOYHHKOB (CpEICTB
MaccoBOW MH(pOpPMaIUH, CeTh IHTEpHET U ApyTHE);

- BJIAJICTh OCHOBHBIMHU METOJIaMU HAay4YHOTO TO3HAHUS
BEIICCTB M XWUMHUYECKUX sBJICHUN (HaOIrONCHUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICITHPOBAHUE);

- YMETh MpPOBOJUTH pacyeTbl MO XUMHUYCCKUM
dbopMyslaM M YpaBHCHHSIM XHMHYECKUX PEAKIHHA C
UCTIOJIb30BaHUEM busnUecKux BEJINYHH,
XapaKTepPU3yIOMIMX BEHIECTBA C  KOJWYCCTBCHHON
CTOPOHBI: Macchl, 00beMa (HOpMAaJIbHbIE YCIIOBUS)
ra3oB,  KOJMYECTBA  BEIIECTBA;  HCIOJIBH30BATh
CHUCTEMHBIC XUMHUYECKUE 3HAHUS [UIS TPUHATHS
pelIeHnid B KOHKPETHBIX JKU3HCHHBIX CHTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM

OK 04. DdpdexTuBHO
B3aMMOJIEHICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CAMOOIIPENETIEHUIO;
-OBJIaJICHUE HaBBIKAMU yueOHo-
HCCIIEIOBATENBCKOW, IMPOEKTHOM M COLMAIBHOU
eI TETLHOCTH;

OBiaagenue YHHMBEPCAJIbHbIMHA
KOMMYHHKATHBHBIMU JAeHCTBUSIMM:

- yMeTh IUIAHHPOBATH W BBIMOJHATh XUMHUYECKUN
DKCIIEPUMEHT (TIpeBpallleHrs] OPTaHUYECKUX BEIIECTB
MIPU HarpeBaHUM, MOJIYYCHHUE ITUIICHA U U3YYECHHUE €ro
CBOICTB, KA4YEeCTBEHHbIC pEaKIMH Ha albICTUIBI,
Kpaxmajl, YKCYCHYIO KHCIIOTY; JAeHaTypaunus OeIKoB
IpH  HarpeBaHWM, I[BETHbIE pPEaKIUU  OEIKOB;
MPOBOJIUTh PEAKIIMM HOHHOTO OOMEHa, OMNpPEAeNATh
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0) coBMeCTHa 1eATeJIbHOCTD:

- TOHMMaThb M UCIIOJIB30BaTh IPEUMYIIECTBA
KOMaHTHOW ¥ MHIMBHyaTbHON paboThI;

- NPUHMMATh LEIH COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JIEUCTBUS 110
€€ JIOCTH)KEHHUIO: COCTABJIATh IUIAH JIEWCTBUM,
pacnpenenars poJiv ¢ y4€TOM MHEHUN YYaCTHUKOB
00CyKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

- KOOPJAMHHMPOBATH U BBIIOJHATH paboTy B
YCIIOBUSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILUECTBIISITb IO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaxKeHMe, ObITh MHUIIMATUBHBIM
OBJiagenue YHUBEPCAJIbHBIMHA
peryJIiTHBHbIMHU JeHCTBUSMMU:

') NPUHSATHE Ce0s M APYTHX JIOeii:

- IPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JTHOACH
MIPY aHAJIU3€ PE3YJIbTATOB JESITEIbHOCTH;

- MPU3HABATh CBOE IIPABO U IIPABO APYTUX JIFOAEH
Ha OIINOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MUP C
MO3UIMU IPYTOr0 YEJIOBEKA;

Cpely BOJHBIX PAaCTBOPOB, KAYECTBEHHBIC PEAKIIUU HA
cynbdar-, kapOoHaT- U XJIOPHUA-aHUOHBI, Ha KaTHOH
aMMOHWUSI; pemiaTh 3KCIEPUMEHTAJIbHbIE 3a7aud 10
temam "Metautel" 1 "Hemeramisl'") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH OE30MMACHOCTH MPH OOpAICHUH C

BelleCTBAMH U J1a0OpaTOPHBIM  O0OpYIOBAaHUEM;
IIPEJICTaBIISITh pE3yJIbTaThI XUMHYECKOIO
JKCIIepUMeHTa B  (QopMmMe  3allucu  ypaBHEHUH
COOTBETCTBYIOIIUX  peakuuii U  (HopMyIupoBaTh

BBIBOJIbI HA OCHOBC 3TUX PE3YyJIbTATOB

OK 07. ConelicTBOBaTh COXpPaHEHUIO
OKpYKaroIle Cpebl,
pecypcocOepeReHnIo, IPUMEHSTh
3HaHUA 00 U3MEHEHUU KJIuMara,
MIPUHITUIIBI OEPEXKIINBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYaLUsAX

B o0s1acTH 3K010IrM4€CKOr0 BOCIIMTAHUSA:

- c(pOpMHPOBAHHOCTH IKOJIOTMYECKON KYJbTYpHI,
MIOHMMAaHHE BIIMSHHS COLMAIBHO-IKOHOMHUYECKUX
MIPOLIECCOB  HAa  COCTOSIHME  IPUPOJHOM M
COLMAJILHOW Cpefbl, OCO3HAHHE TIJI00AIBLHOTO
XapakTepa dKOJOTHYECKUX MPodieM;

- IJJAHUPOBAaHUE M OCYIIECTBIECHUE AECUCTBUN B
OKpYKaIoIlllel Cpele Ha OCHOBE 3HAHUA IeleH

- copMupoBaTh TMpPEACTABICHUSI: O XHUMHUYECKOMH
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUDA,
poJii XMMHHM B T[IO3HAHUM SIBIICHUW NPUPOABI, B
q)OpMI/IpOBaHI/II/I MBIIIJICHUSA U KYJBTYPBI JIMYHOCTH, €€
(GYHKIIMOHATBPHOW T'PAMOTHOCTH, HEOOXOIMMOW IS
pe€miCHUd MNPAKTHYCCKUX 3aJady W OSKOJOTMYCCKH
000CHOBAaHHOTO OTHOIIEGHUS K CBOEMY 3JI0pPOBBIO U
MIPUPOAHON Cpenie;
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YCTOMUYMBOTO PAa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HEMpUITHE JACUCTBUN, NPUHOCAILIUX
BpEJl OKPYKAIOUIEH CpeELE;

- yYMEHHE NPOrHO3MPOBaTh HEOJIAroNpUATHBIC
9KOJIOTUYECKHE TOCIEACTBUSL MPEANPUHUMACMBIX
JIEUCTBUI, IPEIOTBPALIATh UX;

- pacimpeHue OTbITa
9KOJIOTMUECKOH HalpaBJIeHHOCTH;
- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIeIOBATEeNbCKOM, POEKTHOM U COLUaIbHON
JeSTeTbHOCTH;

JACATCIIBHOCTH

- yMeTb COOJMIOJATh  MpaBHUia  3KOJOTUYECKU
1[e1ecO00pa3HOro TMOBEJCHUS B OBITY U TPYAOBOH
JIEATENILHOCTH B LESAX COXPAHEHUS CBOETO 30POBbS U
OKpY)KalOIIe  MPUPOJHOM  Cpelpl;  y4YHUTHIBATH
ONACHOCTh  BO3JECHCTBUS HAa JKHUBBIE OPraHU3MBI
ONPENIETICHHBIX BEIIECTB, IOHUMAasi CMBICI ITOKA3aTeNs
MPEAEIbHON TONyCTUMOW KOHUEHTPALUU

[1K 1.2 IlpumeHsSTh HOPMBI MpaBa it
pelieHus 3aa4 B npodeccrnoHalbHON
JeSITeIbHOCTH

B yacTu Tpya0BOro BOCIMTAHMS:

- TOTOBHOCTb K TpPYIy, OCO3HAaHHE LIEHHOCTH
MacTepCTBa, TPYI0JII00HE;

-  TOTOBHOCTb K AaKTHUBHOM JEITEIBbHOCTH
TEXHOJOTMYECKOM u colMaJbHOMN
HaIpaBJIE€HHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,
IUIAHUPOBaTh M CaMOCTOATEIBHO  BBIIOJHATH
TaKy10 JI€ATEIbHOCTB;

- MHTEpPEC K pa3IMYHbIM chepam
po¢eCCUOHAIBHON IeATEHHOCTH,

OBiajgenne  yHUBEpPCANbHBIMM  Y4eOHBIMHU
NMO3HABATEJILHBIMU 1eliCTBUAMM:

a) 0a30BbIe JIOTHYECKHE TeHCTBHUA .

- CaMOCTOSITEIIBHO dbopMynupoBath u

aKTyaJH3UpoBaTh MpoOJIeMy, pacCMaTpHBaTh €e
BCECTOPOHHE;
- YCTaHaBIMBAaTh CYIICCTBCHHBIN MPU3HAK WM
OCHOBAaHUA IJIs1 CpaBHeHI/Iﬂ, KJ'IaCCI/ICbI/IKaHI/II/I 158
0000IIeHHS;

- ompeaciATh HOCIM ACATCIbHOCTH, 3adaBaThb

- c(OpPMHUPOBAHHOCTH MPEJICTABICHUI: O XUMHUYECKOI
COCTABJISIIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUDAa,
poONM XUMHHM B TIO3HAHWUU SBIICHUN MPHUPOABI, B
(OpMHUPOBAHUN MBILUIEHUS U KYJIbTYpbl JUUYHOCTH, €€
(GYHKIIMOHATBPHOW T'PaMOTHOCTH, HEOOXOIMMOW IS
pemiCHusd NPAKTHYCCKUX 3aJad W OSKOJOIMYCCKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpenie;

- ¢()OpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTePHBIE
INPpU3HAKK W B3aUMOCBA3b HU3YUCHHBIX HOHﬂTHﬁ,
MIPUMEHATHh COOTBETCTBYIOIIME MTOHATHUS MIPU ONIMCAHUH
CTPOCHUA U CBOMWCTB HCOPTaHUYCCKUX U OPraHNICCKHUX
BEILECTB M MX MPEBPAIICHUH; BBISBIATh B3aHMMOCBSI3b
XUMHAYECKUX 3HAHUH ¢ NOHATUIMHU U IpeaACTaBICHUAMU
JIPYTUX €CTECTBEHHOHAYUYHBIX PEIMETOB
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rapamMeTpbl U KPUTEPUU UX JIOCTUKECHUS;
- BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTb KOPPEKTHBBI B  JICSITEIBHOCTb,
OLICHMBAaTh COOTBETCTBHE PE3YJITATOB IIEJISIM,
OIICHUBATh PUCKHU MOCIEACTBUM NESITEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUN
YKU3HEHHBIX TIPOOIIeM

0) 0a30BbIE HCCIeN0BATENbCKUE e CTBUS:

- BJIQJICTh HaBBIKAMH Y4eOHO-HCCIICOBATEIBCKON
U TPOEKTHOW  JESITCIbHOCTH,  HaBBIKAMU
paspenieHus mpooem;

- BBIIBJISATH MPUYUHHO-CICACTBEHHBIC CBS3H U
aKTyaJIM3UpOBATh 33/1a4y, BbIJIBUTaTh TUIIOTE3Y €€
pernieHus, HaXOIUTh apryMEHThI JUISt
JI0KA3aTeNIbCTBA CBOMX YTBEPKIACHUMU, 3a/1aBaTh
rapamMeTphl U KPUTEPUU PEIICHHUS;

- aHANM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHMS
3a/1aud pe3yJIbTaThl, KPUTHYECKU OIICHUBATh MX
JIOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIILHYIO U
MPAKTUUECKYI0 00JIaCTH KU3HEAEATETHbHOCTH,

- YMETb MHTErpUpPOBaTh 3HAHMS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIABUTAaTb  HOBBIE  HWJEW, IMpeajaraTh
OpUTHUHAJILHBIC TIOJIXO0/IbI U PEIICHUS;

- CmocOOHOCTh WX  HWCIONB30BaHUS B
II03HABATEJIbHOW U COLMATIBbHOM IMPAKTUKE
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2. COJJEP)KAHUE YUYEBHOM JUCHUILIMHBI U
TEMATHYECKOE INTAHUPOBAHUE

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4eOHOH padoThI

Bua yueOHoii padoThI Oovem 6
yacax*

O06beM 00pa3oBaTeJbHON MPOrpaMMBbI I CIIUTITTHHBI 72

B T.Y.

OCHOBHOE cojIep:KaHue 64

BT. U..

TEOPETHYECKOe 00yUueHne 34

PAKTUYECKHUE 3aHSTUS 32

IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 6

MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TeopeTudeckoe o0ydeHue 2

IIPAKTUYECKUE 3aHATUS 4

NuauBuayanbHblil NPOEKT (0a/tem) HeT

IpomekyTouHas aTTecTamus (3a4eT ¢ OLEHKOI)
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2.2. TeMaTHYeCKHUi IJIAH U COJAEPKAHME TUCUMILIIMHBI

HaumeHoBaHue Conep:xanue yueOHOro MaTepuasia (OCHOBHOE U MPo(deccHoHAIBLHO-OpHeHTHPOBaHHOEe), | O0bem |DopMupyembie
pa3feiioB M TeM JadopaTopHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb YacoB | KOMIIETEHLHMHU
1 2 3 4
OcHOBHOE coJiepKaHue 64
Pasnes 1. OcHOBBI CTPOEHHUSI BelleCTBA 6
Tema 1.1. OCHOBHOe co/Iep;KaHue 4 OK 01
Crpoenue atomoB | TeopeTuueckoe ooyueHue 2
XUMHYCCKUX CoBpemeHHast MOJieNIb cTpoeHus: aroMa. CUMBOJIMYECKUI SA3bIK XUMHHU. XUMHUYECKUN 3JIEMEHT.
SJICMCHTOB U OnektpoHHass KoH(purypamus atoma. Kraccudukanus XHMHYECKHX 3J€MEHTOB (s-, p-, d-
npupona a51IeMeHThI). BaneHTHble 351eKTpoHbl. BaneHTHOCTh. DIIEKTPOHHAS NMPUPOAA XUMUUYECKON CBSA3H. 2
XUMHUYECKOU CBSI3U DNEKTPOOTPULIATENILHOCTh. BBl XUMUYECKOW CBA3M (KOBaJ€HTHAas, MOHHAs, METaJTn4yecKas,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHuUs
IlpakTHYeckne 3aHATHA 2
Pemienne 3amannii Ha KMCMOJIB30BAHME XMMHUYECKOW CHMBOJIMKA W Ha3BaHUWA COEAUHEHHM 10
HOMEHKJIAType MEXIYHAPOAHOTO COK03a TEOPETUUECKON U MPUKIATHON XUMUU U TPUBHAIBHBIX
HA3BaHWW JJII COCTABIICHUS XUMHUYECKMX (OPMYJT JIBYXaTOMHBIX COCIUHEHUH (OKCHJIOB,
Cynb(MUI0B, THAPUAOB U T.I1.) U IPYTHX HEOPTAaHUYECKUX COSTUMHEHUN OTJEIBbHBIX KIIACCOB. 2
[IpakTnueckue 3agaHusi HAa YCTAHOBJICHHE CBSI3M MEXKIY CTPOCHHEM aTOMOB XWUMHYECKHX
AJIEMEHTOB U NEPUOJIUYECKUM U3MEHEHUEM CBOMCTB XMMHYECKHUX AJIEMEHTOB U UX COCTUHEHUN B
COOTBETCTBUU C MOJ0KeHUEM [leproInuYeCKON CUCTEMBI.
Tema 1.2. OcHoBHoOe cojepKaHue 2 OK 01
[Tepuoanueckuit Teopernueckoe o0yueHue 2 OK 02
3aKOH M Ta0auna ITepuoanueckas cucrema xuMmuueckux anemMeHToB .M. MenaeneeBa. ®U3nuecKuii CMbICIT
.. Menneneesa [lepunonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX
9JIEMEHTOB, 00Pa3yeMbIX UMHU MTPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHYECKOro dsieMeHnTa B [leproanueckoit cucreme. MUpoBO33pEHYECKOE U HAYUYHOE 3HAUYECHHUE
[Tepuoanueckoro 3akona [I.1. Menneneena. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX 2

XUMUYECKUX DIIEMEHTOB.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKNX 3aJaHUN HA XapaKTEPU3aLUIO
XUMHUYECKHX 3JIEMEHTOB «MeTanandeckue / HeMeTaJuIndecKre CBOMCTBRA,
AIEKTPOOTPHULATEIIBHOCTh XUMUYECKHUX IEMEHTOB B COOTBETCTBHUH C UX 3JIEKTPOHHBIM
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HaumenoBanue Coaeprxanue yueOHOro MaTtepraia (0CHOBHOe U NpodecCHOHATIbHO-OpHeHTHPOBaHHoe), | O0bem |Dopmupyemble
pa3aeioB U TeM JIAa00paTOPHbIE U NPAKTHYECKHUE 3AaHATHS, IPUKJIATHON MOLYJIb 4acoB | KOMIICTEHUHH
CTPOCHHUEM H IIOJIOKEHHUEM B IIEPUOANIECKON CUCTEME XUMHUUYECKUX 31eMeHTOB J[.1.
MeneneeBay
Pa3nen 2. XuMnuyecKue peakunu 10
Tema 2.1. Tumnel OCHOBHOe co/Iep;KaHue 4 OK 01
XUMHUYECKHUX Teopernuyeckoe oGyuenue 2
peakuuii Knaccudukanust 1 TUITBI XUMHUYECKUX PEAKIUi C y4aCTHEM HEOPTaHUYECKHUX BEIIECTB.
CocraBieHne ypaBHEHUH peakiuii COeTUHEHNs, Pa3I0KEeHUs, 3aMEILICHHsI, OOMEHa, B T.4.
peaxKuuil TOPEeHUs1, OKUCIICHUA-BOCCTAHOBJICHHUS.
VYpaBHeHUs OkucIeHUs-BoccTaHOBIIeHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBieHne U ypaBHUBAaHUE OKHCINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOAOM
AIIEKTPOHHOTO Oananca. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIH B IPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAECSATEIBLHOCTH OPraHu3MOB
IlpakTHYeckne 3aHATHA 2
KonuuectBeHHble OTHOIIEHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PaCUEThI
[I0 YPaBHEHUSM XUMHUYECKMX peakuuid. MoJib Kak eIMHuIA KOJIM4YecTBa BelecTBa. MosspHas
Macca. 3aKOHBI COXpaHEHHsI MacCchl W SHEpruu. 3akoH ABoraapo. MoispHbii 00beM Ta30B. 2
OtHocuTenbHAsT IUIOTHOCTH Ta30oB. PacueTel MO ypaBHEHMSAM XUMHYECKHMX PEAKIUN C
VICIIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) I'a30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coJep:KaHue 4 OK 01
Onexrporutideckas| Teopernueckoe odydenue 2 OK 04
aucconuanus u Teopus saexTpoiUTUUECKON aucconanuu. VMoHbl. DIeKTpOUTHI, HEIEKTPOIUThl. Peakiuun
MOHHBIN 00OMCH uoHHoro oomena. CocTaBiieHHe peaklUii HOHHOTO OoOMeHa IMyTeM COCTaBJIECHUS MX IMOJHBIX U 2
COKpAILEHHBIX MOHHBIX ypaBHEHMH. KHCIOTHO-OCHOBHBIE peakuuu. 3a/laHusi Ha COCTaBIIEHUE
VOHHBIX peaKui
IIpakTHyeckue 3aHATHS 2
[TpakTtuyeckas padora “THUIIBI XMMUYECKUX peaKIii’.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY MCXOJIHBIX U 00Pa3yIOIIMXCsl BEIECTB) U 9
NPU3HAKOB XUMHUYECKUX peakiuid. [IpoBenenue peakuniit HOHHOro oOMeHa, OnpeesieHIe Cpeibl
BOJIHBIX PAacCTBOPOB. 3a/laHus HA COCTABJICHHE HOHHBIX peaklui
KouTtpoubHasn
CrtpoeHue BeliecTBa 1 XMMUUYECKNE PEAKIINH 2
pabdora 1
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HaunmeHoBaHue Coaeprxanue yueOHOro MaTtepraia (0CHOBHOe U NpodecCHOHATIbHO-OpHeHTHPOBaHHoe), | O0bem |Dopmupyemble
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb YacoB | KOMIIETCHUHMH

Pasznea 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB 16
Tema 3.1. OCHOBHOe co/Iep;KaHue 4 OK 01
Knaccuduxanmus, Teopernueckoe o0yueHne 2 OK 02
HOMCHKJIaTypa 1 [Tpenmet Heoprannyeckoit xumun. Kitaccudukanus Heopranuueckux Bemiects. [IpocTsie u K 1.2
CTpOCHHC cJ0HbIe BeniecTBa. OCHOBHBIE KJIaCChl CIOKHBIX BEIIECTB (OKCHIbI, THIPOKCHUIbI, KUCIIOTHI,
HEOPraHn4eCKuXx conn). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BEIIECTBRA.
BCIIECTB Kpucrannuueckue u amopgHbie BemecTBa. THUITBI KPUCTATUIMYECKUX PEIICTOK (aTOMHas, 2

MOJIEKYJIsIpHAsl, HOHHAs, METaJUTMUeCcKasi). 3aBUCUMOCTh (PU3NYECKUX CBOICTB BEIIECTBA OT TUIA

KPUCTAIIMYECKON PELIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILLECTB OT BUAA

XUMHUYECKON CBSI3M U THNA KpUcTayuindeckoil pemeTku. [IpuunHel MHOrooOpasus BEIecTB

IIpakTHYeckHe 3aHATHSA 2

HomMmeHknatypa HeOpraHm4ecKux BEIIECTB: HA3BaHUE BELIECTBA UCXOS U3 UX XUMUYECKON

(dbopMyIIbI UK COCTaBICHHE XUMUYECKON (hOPMYIIbI UCXO/IS U3 HAa3BaHMsI BEIIECTBA 110

mexaynapoanou (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemenne nmpakTudyeckux 3aJaHuil Mo KjaaccuPpuKauu, HOMEHKIATYpe U XUMHUECKUM (hopMyiam

HEOPraHMYECKUX BEUIECTB Pa3IMUHBIX KJIacCOB (YrapHbli ra3, yrieKuciabli ra3, aMMHUak, raieHast 2

U3BECTh, HeralleHas M3BeCTb, MHUTbEBAs COJA W JIPYI'MX): Ha3blBaTh U COCTABIATH (OPMYIIbI

XUMHUYECKHUX BEIIECTB, ONPEIEIATh IPUHAIICKHOCTD K KJIAcCy.

Hcrounnku xuMudeckoil nHpopmaiuu (cpeicTB MmaccoBoit HHGopmMarum, cetb IHTepHeT u

apyrue). Iouck nHopmanny no Ha3BaHUSM, HIEHTH(HUKATOpaM, CTPYKTYPHBIM hopMysiam
Tema 3.2. ®uszuko- | OCHOBHOE COAepKAHUE 8 OK 01
XUMHUYECKHE Teopernueckoe 06yueHmne 6 OK 02
CBOWCTBA Mertamibl. O0mme Qusnyeckue W XUMHUYECKHE CBOMCTBa MeTauioB. CrocoObl TMONTYYEHUSI. K 1.2
HEOPraHHICCKNX 3HAUEHUE METAUIOB U HEMETAJIOB B NIPUPOJE U KUZHEACATEIBHOCTH YEJIOBEKA U OPraHU3MOB. 2
BCIICCTB Koppo3ust MeTaioB: BUIbI KOPPO3HH, CIIOCOOBI 3alIIUTHI METAJIJIOB OT KOPPO3UHU

Hewmerannel. OOmue ¢u3nveckue U XMMUYECKHE CBOMCTBA HEMETAJUIOB. THUIHMYHbBIE CBOWCTBA

HemetaioB [V— VII rpynn. Knaccuduxanuss m HOMEHKJIaTypa COEIMHEHUN HEMEeTasuIoB. 2

KpyroBopoTbl OHOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMHYEeCKHEe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIECTB (OKCUAOB, THIPOKCH]IOB,

KHCJIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX 2

CO@}II/IHGHI/II\/'I, BBICHIUX OKCHAOB U THIPOKCHUI0OB
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HaunmeHoBaHue Coaeprxanue yueOHOro MaTtepraia (0CHOBHOe U NpodecCHOHATIbHO-OpHeHTHPOBaHHoe), | O0bem |Dopmupyemble
pa3aesioB M TeM JJadopaTopHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb YacoB | KOMIIETCHUHMH
IIpakTHyeckue 3aHATHS 2
CocraBiieHHE YpaBHEHMH XUMHUYECKMX pEaKIUH C Y4YyacTUEM MPOCTBIX M  CIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAJUIOB;, OKCHUJIOB METauIOB, HEMETAIIIOB U
aM(OTEepHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBaHHM W amM(pOTEPHBIX TUIAPOKCHUIIOB;
HEOPraHWYECKHUX COJICH, XapaKTEPU3YIOIUX UX CBOMCTBA. 2
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA, COCTaB,
nojy4yeHue u 0e30macHOe HCIOJIb30BAHUE BAXHEUIIMX HEOPraHWYECKHUX BEIIECTB B OBITY H
PaKTUYECKON NeATEIbHOCTH YEIOBEKa
Tema 3.3. OcCHOBHOe co/iep:KaHue 2 OK 01
Wnenruduxanus IpakTHYecKne 3aHATHS 2 OK 02
HEOPraHNICCKUX [TpakTiueckas paborta « neHTHGUKAIIMS HEOPTAHUYECKUX BEILIECTBY. OK 04
BCIICCTB Pemenue 9KCIICPUMEHTAJIbHBIX 3aJa4 10 XUMHUYCCKUM CBOMCTBAM METAJUIOB U HEMETAJIOB, 110
pPacno3HaBaHUIO U MOJIYYEHHUIO COETMHEHUI METAIJIOB M HEMETAILIOB. 2
W nenTudukamyst HCOpraHMYECKUX BEIIECTB C UCIIOIb30BaHUEM HX (PU3NKO-XUMHUECKUX CBOICTB,
XapaKTepHBIX KaueCTBEHHBIX peakuuid. KauecTBeHHBbIe peakuuu Ha cynbdar-, kapOoHAT- U
XJIOPUJ-AHVOHBI, HA KATUOH AMMOHMS
KonTtpoabnasn .
CBolicTBa HEOPTAaHUYECKUX BEILIECTB 2
paborta 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellleCTB 24
Tema 4.1. OcHOBHOe co/iep:KaHue 4 OK 01
Knaccuduxanus, Teopernueckoe 06yueHme 2 K 1.2
CTpOCHHE 1 IlosiBieHUE U pa3BUTHE OPraHUYECKON XUMUU KaK HayKu. [IpenMer oprannyeckon XuMuu.
HOMCHKJIATypa MecTo 1 3HaueHNE OPraHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK.
OpraHN4eCKuX XUMHUYECKOE CTPOEHUE KaK MOPSAA0K COEAUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIEHTHOCTH.
BCIICCTB OCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHUYECKOI'O CTPOCHMS OpPraHMYECKUX coeluHeHud A.M.
BytnepoBa. YriiepoHblil CKEJIET OPraHUYECKON MOJEKYJIbl. 3aBUCMMOCTh CBOMCTB BEIECTB OT 5

XUMHYECKOTO CTPOEHHS MOJIeKyJl. M3omepusi u n30Mephl.

[Tonstue o ¢yHkumoHanbHO# rpynme. Panukan. ITpuHOunsl KinaccupUKAMM OPraHUYECKUX
coenquHeHU. MexayHapoaHas HOMEHKJIATypa W MPHUHIMIBI HOMEHKJIATYphl OpPraHUYEeCKUX
coeaunenuil. [Tonstue 06 a30TcoaepKalIMX COSAMHEHUSIX, OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX
(yrieBojax, >kupax, Oenkax M Jip.), BHICOKOMOJIEKYJISIPHBIX COEAMHEHUSX (MOHOMEp, MOJIUMED,
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HaumenoBanue
pa3/iesioB M TeEM

Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPogecCHOHATbHO-OPHEHTHPOBAHHOE),
J1a00paToOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MO1YJIb

Oo0LeMm
4acoB

dopmHpyeMble
KOMIIETCHIIUH

CTPYKTYPHOE 3BE€HO)

IIpakTnyeckue 3aHsATHS

HomMmeHnknatypa opraHu4ecKux COeIUHEHUH OTAENbHBIX KJIACCOB (HACHIICHHbIC, HEHACHIILIEHHbIE
U apOMAaTUYECKUE YTIIEBOAOPOIbI, CIUPTHI, (DEHOIIBI, AJIbJCTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI
u 1p.) CocraBieHHe MOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (POpPMYJI OpraHMYECKUX BEILECTB
OTZHEIBHBIX KJIACCOB, MWCIOJb3Ys UX Ha3BaHUA 110 CUCTEMaTU4YeCKOM M TPUBUAIBHOU
HOMEHKJaType (3TWJIEH, aleTWIeH, IIulepuH, (eHon, dopmanbaerus, yKCycHas KHUCIOTa,
rnuH). Pacdersl npocreiiiieil GopMylibl OpraHMuecKOi MOJIEKYJIbl, UCXOJs U3 3JIEMEHTHOTO
cocrana (B %)

Tema 4.2. CBoiicTBa
OpPraHUYECKUX
COE€IUHEHUN

OcHoBHOE COACPKAHUC

10

Teopernyeckoe o0yueHue

DU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHMH OTIENIbHBIX KJI1acCOB (0COOEHHOCTH
KJaccu(UKauil ¥ HOMEHKJIATYpbl BHYTPH Kjlacca; TOMOJIOTHYECKHHA psii U oOmas ¢opmyIa;
u30Mepust; pu3nyeckue CBOMCTBA; XMMUYECKHUE CBOMCTBA; CIIOCOObI MOTY4EHUs):

— MpeeNTbHBIC YTIIEBOAOPOIbI (AJIKAHBI U IUKJIOATIKAHbI ). ['OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
HMCTOYHMKOB TEIUIA B IPOMBIIUICHHOCTH W ObITy. CBOMCTBAa NPHUPOJHBIX YIJIEBOJIOPOIOB,
HaXO0XJEHUE B MPUPOJIC U IPUMEHEHNE AJIKAHOB;

— HeTpenebHbIe (AJTKEHBI, aTKUHBI U aJKaJHeHbl) U apOMaTHYeCKHe YriIeBoaopobl. ['opeHue
allETHJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsI CBAPKU U PE3KH METAJJIOB

— KHCIIOPOJICOAEpIKaIlMe COeNMHEHHs (CIUPTHI U (PEHOJIbI, KapOOHOBBIE KHMCIOTHI M 3(UPHI,
albJIeTU/Ibl W KETOHBI, XUPbI, yrieBoAsl). [IpakTHueckoe MNpPUMEHEHHE STUIIEHIJIMKOJIA,
riunepuHa, ¢perona. [Ipumenenue ¢popmanpieruia, alneTanbaeruia, yKCyCHOH KUCIoThl. Mbuia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT. MoroII1e CBOMICTBA MbLIa

— a30TcoJiepXKalllie COeAMHEHHs (aMHHBI M aMHUHOKHCIIOTHI, Oenku). BbIcOkoMoneKyssipHble
COeMHEHUS (CUHTETUYECKHEe U OMOJIOTMYECKU-aKTUBHBIE). MoHOMEp, moaumep, CTPyKTypHOE
3BeHO. [lonmuMepu3anus dTUIIeHa KaK OCHOBHOE HAIIPaBJICHUE €TI0 UCIIOJIb30BaHUS.
I'eHeTHYeCKast CBA3b MEXKY KJIACCAMHM OPTAHMYECKUX COCIMHEHNN

IIpakTnyeckue 3aHsATHS

CBoiicTBa OpraHMYECKUX COEIMHEHHMH OTAEIbHBIX KJIACCOB (TpUBHMAJbHAs M MEXAyHapoJHas
HOMEHKJIaTypa, XUMHUYECKHE CBOICTBa, CHOCOOBI MOMy4YeHMs): NpelesnbHble (alKaHbl H
LIMKJIOAJIKAHbI), HENpEJENbHbIE (QJKEHbI, QJKMHbl W QJIKAJWEHb) U apOMaTHYECKHE

OK 01
OK 02
OK 04
IIK 1.2
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HaumenoBanue
pa3/iesioB M TeEM

Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPogecCHOHATbHO-OPHEHTHPOBAHHOE),
J1a00paToOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MO1YJIb

Oo0LeMm
4acoB

dopmHpyeMble
KOMIIETCHIIUH

YTIEBOIOPOABI, CHUPTHI ¥ ()EHOIIBI, KAPOOHOBEIE KUCIOTHI ¥ 3PHUPHI, AJIbJICTU Bl K KETOHBI, AaMHHBI
U aMUHOKHUCJIOTBHI, BBICOKOMOJIEKYJISIPHBIE COECIUHEHHUs. 3a/laHHsl Ha COCTaBIICHHE YpPaBHEHUI
XUMHYECKHUX PEAKIIMI C YYaCTHEM OPraHUYECKUX BEIIECTB HA OCHOBAHUHU UX COCTaBA U CTPOECHUS

CocraBneHue cxeMm peakuuil (B TOM 4YHCI€ HO MPEAJOKEHHBIM LENoYKaM IpPEeBpalleHH),
XapaKTEePU3YIOIUX XUMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUW OTIEIbHBIX KIIACCOB,
croco0bl HX TMOJIy4€HUs] M Ha3BaHWE OPraHUYECKUX COEIMHEHMH IO TPUBHMAIBHON WU
MEXIYHAPOJAHONU CUCTEMAaTUYECKOW HOMEHKIIAType.

Pemenne npakTMKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA OPraHMYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB

[TpakTrueckas padota “IIpeBpallieHns opraHM4eCKUX BEIIECTB [IPU HarpeBaHuu'.
[Tonyyenue sTui€Ha M M3Y4YEHHE €ro CBOMCTB. MopenupoBaHHE MOJEKYJI M XUMHYECKHX
IPEBpALCHUH Ha IPUMEPE ITaHa, STUICHA, aeTUIICHA U JIp.

Tema 4.3.
Wnentuduxamnus
OpPraHUYECKUX
BEIIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
IIPOU3BOJICTBEHHOMN
JeSITeIbHOCTH
YelioBeKa

OcCHOBHOe co/iep:KaHue

(o]

TeopeaneCKoe oﬁyqelme

buooprannueckue coenunenus. [Ipumenenne u 6uonoruueckast posb yriieBoaoB. OKucieHue
YIJIEBOJIOB — MCTOYHHK SHEPrUM >KUBBIX OpraHu3mMoB. OOnacTu MPUMEHEHHUsS aMHHOKHUCIIOT.
[TpeBpamenust 6e1K0OB NHIM B opranusme. buonornueckue ¢pynkuuu Oenkos. buonornyeckue
GyHKIMH xkupoB. Posib opranrueckoil XMMUU B pelIeHUH po0JIeM MUIeBOH 6€300acCHOCTH

Ponp opranmdeckoit XuMHUM B pelIeHUU MPOOJIEM IHEPTreTUYECKON O€30MacHOCTH, B PA3BUTHHU
MEAMIIMHBI, CO3/IaHUM HOBBIX MaTepUaioOB, HOBBIX HWCTOYHHUKOB JHEPruu (albTepHATHUBHBIC
WMCTOYHHKHU PHEpruu). OMacHOCTh BO3/IEHCTBUSI HA )KHBBIE OPTraHW3Mbl OPTaHUYECKUX BEIIECTB
OTJIENBHBIX KIIACCOB (YIJIEBOAOPOJBI, CIUPTHI, (PEHONBI, XJIOPOPTraHUYECKHE MPOU3BOIHbIE,
aJIBACTUJIBI M JIP.), CMBICJI TIOKA3aTeNsl TPEAEIbHO JOMYCTUMON KOHIIEHTPAIINHI

JlabopaTopHbie 3aHATHS

JlaGopaTtopHas pabora: “VneHTrdukamus OpraHMIeCKuX COeTUHEHNN OTAETbHBIX KJIaCCOB”
WNnentudukanus opraHu4ecKuX COCTUHEHHH OTIEIbHBIX KJIACCOB (HA MPUMEpPE albJIETHJIOB,
KpaxMmaia, YKCYCHOH KHCJIOThI, O€JTKOB M T.NI.) C HCIOJB30BaHUEM HX (PHU3NKO-XUMHUUYECKUX
CBOICTB M XapaKTEPHBIX KAUECTBEHHBIX peakiuii. JleHarypaiius Oenka npu HarpeBanuu. L{BeTHbIe
peakuu OeIKOB. BO3HUKHOBEHHE AHATMTHYSCKOTO CHTHAJIA C TOYKH 3PCHHUS XHUMHYCCKHX
MPOIIECCOB TPH MPOTEKAHHHM Ka4eCTBEHHOW peaKlHUU, TO3BOJSIONIEH HWICHTHPUIIHIPOBATH
MPEVIOKEHHBIE OPTaHUYECKHE BEMIECTBA

OK 01
OK 02
OK 04
I[IK 1.2
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HaumenoBanue Coaeprxanue yueOHOro MaTtepraia (0CHOBHOe U NpodecCHOHATIbHO-OpHeHTHPOBaHHoe), | O0bem |Dopmupyemble
pa3iaeioB U TeM JIAa00paTOPHbIE U NPAKTHYECKHUE 3AaHATHS, IPUKJIATHON MOLYJIb 4acoB | KOMIICTEHUHH
Konrpoasuas Cr1pyKTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB 2
padora 3
Pasien 5. Kl/lHeTI/I:{eCKI/Ie U TEPMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHMA XHMHYECKHX 4
peakuui
CkopocThb OCHOBHOe co/Iep;KaHue 4 OK 01
XUMHYECKHX Teoperunyeckoe oGyueHme 2 OK 02
peaKuui. CKOpOCTb peakliuy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: PUPO/Ibl pearupyrolux BEIIECTB, K 1.2
Xumuieckoe KOHIICHTpALlN PEarupyrouiux BEIEeCTB, TEMIIEPATYpPhl U IJIOMAAN PEAKIMOHHOW ITOBEPXHOCTH.
paBHOBECHE TemnoBbie 3 (HEKThl XUMUYECKUX pEaKIUid. DK30- U SHIOTEPMUUECKHE, PEAKIHH. 5
OO6patumocTh peakiuil. XuMH4YEeCKOe paBHOBECHE U €r0 CMEUICHHE MO/ ACHCTBUEM Pa3IMnUHbIX
(bakTOpOoB (KOHLIEHTpALMsI PEareHTOB WJIM MPOJIYKTOB PEaKLUH, JaBlIeHUE, TeMIeparypa) Ui
CO3JJaHUs] ONTUMAJIbHBIX YCIOBUM NIPOTEKAaHUs XuMudecKux npoueccon. [punnun Jle [latense
IIpakTHyeckue 3aHATHSA 2 OK 01
Perenue npakTHKO-OpHMEHTUPOBAHHBIX 33/1aHUI Ha aHAIN3 (PAaKTOPOB, BIUAIOLIMX HA U3MEHEHNE OK 02
CKOPOCTH XUMUYECKOW PEAKINH, B T.4. C O3ULMH IKOJIOTMUECKHU L[EI1€CO00Pa3HOro MOBEACHMS B K 1.2
ObITY M TPYAOBOM JEATEIbHOCTH B IIENAX COXPAaHEHHsI CBOETO 3J0POBbS M OKpYXKarolein
IPUPOJIHOM Cpeibl. 2
Pemienne nmpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha NpumeHeHue npuHuuna Jle-Illarense nus
HAXO0X/IEHUs HalpaBJICHUsI CMEIIEHUs PaBHOBECUS XMMHUYECKOW peakliu U aHaiu3 (akTOpoOB,
BIIMSIOLIMX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS
Paznea 6. PacTBopsI 4
Tema 6.1. OcHOBHOe coJep:KaHue 2 OK 01
[Tonsite o Teopernyeckoe 06yueHmne 2 OK 02
pacTsopax PactBopenne kak (Qusuko-xumudeckuid mponecc. PactBopbl. CrnocoObl NPUTOTOBIEHUS OK 07
pactBopoB. PactBopuMmocTh. MaccoBasi 10511 pacTBOpeHHOro BemiecTtBa. CMBICH TOKa3aTens MK 1.2
IPEIENbHO JOMYCTUMOM KOHLEHTPALlMM M €ro HCIOJb30BaHUE B OLEHKE HKOJIOIMUYECKOMN
0€30I1aCHOCTH. 9

[TpaBuiia 5KOIOTUYECKH 11€TIECO0OPA3HOTO MOBEJCHUS B OBITY U TPYIOBOM JESITETLHOCTH B IIENISAX
COXPAHEHUs CBOETO 3/I0POBbSI U OKPY’KAIOLIEH MPUPOIHON CPElbl; OMAaCHOCTh BO3JICUCTBUS Ha
JKUBBIE OPraHU3MBbl ONIPEACIIEHHBIX BELIECTB.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX PACYCTHBIX Sa)IaHI/Iﬁ Ha pPacTBOPBI, HCIIOJbB3YEMBIC B
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HaunmeHoBaHue Coaeprxanue yueOHOro MaTtepraia (0CHOBHOe U NpodecCHOHATIbHO-OpHeHTHPOBaHHoe), | O0bem |Dopmupyemble
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb YacoB | KOMIIETCHUHMH
OBITOBOM U IPOU3BOJCTBEHHOMN AEATEIbHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOe co/Iep:KaHue 2 OK 01
Wccnenosanne [pakTHYeCKHe 3aHATHS 2 OK 02
CBOWCTB PacTBOPOB |[IpakTuueckas paboTta «[IpHroTOBIEHHE PACTBOPOBY. OK 04
[IpuroTtoBneHne pacTBOPOB 3aJaHHOW (MaccoBOil, %) KOHIEHTpauuu (C MPAKTUKO- 2 MK 1.2
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U ONPEAEIEHUE CPEAbl BOJHBIX PACTBOPOB.
PemeHue 3a1a4 Ha IPUTrOTOBJIEHHE PACTBOPOB
IIpo¢eccnonaILHO-OPHEHTUPOBAHHOE COAEPKaHUE (COAepKAHHE IPUKJIIATHOI0 MOAYJIs)
Pazgea 7. Xumusi B ObITY H IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJI0BEKA 6 OK 01
Xumus B ObiTy 1 |OCHOBHOE COiepKaHue 6 OK 02
IIPOU3BOJACTBEHHON |Teopernyeckoe 00yueHne 2 OK 04
ACATCIIBHOCTH Hogelilmme a0CTUXKEHUS XUMUYECKOM HAYKM M XUMUYECKOM TEXHOJOruu. Poib xumuum B OK 07
1EJI0BCKA 00ecre4eHn HKOJIOTUYECKOW, DSHEPreTUYeCKOM UM MHIIEBOM 0€30MacHOCTH, pPa3BUTUU 5 K 1.2
MeaunuHbl. [IpaBuna noucka u aHaian3a XUMHYECKON HHPOPMAIUH U3 PA3IUYHBIX UCTOYHUKOB
(HayuHas ¥ yueOHO-Hay4YHasI JUTEPATYpa, CPeICTBA MaccoBOi mH(popmarun, cetb HTEpHET)
IIpakTHYecKkue 3aHATHS 4
[Touck 1 aHanmu3 KEHCOB O MPUMEHEHUH XUMUYECKHUX BEIIECTB U TEXHOJIOTHH C yueToM Oyayien
npopecCHOHATBHON JEATENbHOCTH 10 TeMaM: Ba)KHEHIINME CTPOUTENbHbIE MaTepuabl,
KOHCTPYKIMOHHBIE MaTEepHUAlIbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuaibl Ui AJIEKTPOHHKH, 4
HaHOMAaTEepHallbl, TEKCTUIbHBIE BOJIOKHA, UCTOYHUKUA HHEPTrUU, OPraHMYECKUE U MHHEPAIbHbIC
y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSI.
3amura: IlpeacraBienue pe3yabTaToB pelieH s KeicoB B popMe MUHU-IO0KIIA/1a C Ipe3eHTaluen
ITpomeskyTOUHAsI ATTECTAIMS N0 THCHUTINHE (324€eT C OIEHKOi)
Bcero 72
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3. YCJIOBUSI PEAJIM3ALIUU IPOTPAMMBI OBIIIEOBPA30BATEJILHOI
TACHATITAHBI

3.1. TpeboBaHMsI K MUHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecredeHHI0

Peanuzanust nporpamMmbl TUCHUIUIMHBI TpeOyeT HanU4yusi y4eOHOro kabMHeTa XUMUU U
XHUMHUYECKOH JIaOOPaTOPUH.

O6opynoBaHue yueOHOT0o KaOuHeTa.

- MOCAJI0YHBIE MECTA M0 KOJMUYECTBY O0YUArOIIUXCS;

- paboyee MecTO MpernogaBaTes;

- MapKepHasl 10CKa;

- yueOHO-MEeTOInYeCKoe 0OecreyeHue.

Texuuueckue cpencTsa 00y4eHus:

- KOMITBIOTEP C JIMIEH3UOHHBIM IPOrPAMMHBIM 00€CIIEYCHUEM;

- MyJIbTUMEIUATIPOEKTOP;

- KOMIUIEKT y4eOHO-HATIISTHBIX TIOCOOMIA;

- KOMILJIEKT 3JIEKTPOHHBIX TOCOOUI.

O6opynoBanue J1a0OpaTOpUU:  MEH3YPKH, MHUIETKU-KANEIbHULIB, TEPMOMETPHI,
MUKPOCKOII, JIYTIbl, IPEIMETHbIE U IOKPOBHbIE CTEKJIA, IUIAHIIETHI JJIs KalelbHbIX peakuui,
¢bunbTpoBasibHAA Oymara, MPOMBIBAJIKU, CTEKIISTHHbIE IPOOUPKH, PE3UHOBBIE IPOOKH, (POHAPHKH,
Ha0Op peaKkTUBOB, CTEKJISIHHBIC TAJIOUYKH, LITATUBBI U1 IPOOUPOK; MEPHBIE LINJIUHAPBI, BOPOHKU
CTCKJISTHHBbIC, BOPOHKM JenuTenbHble nunuuapudeckue (50-100 mi), CTymku ¢ TECTUKOM,
daphopoBble YamIKW, NHHOETH, (WIBTPHI OyMa)KHbIE, BaTa, MapJisi, YacoBbIE CTEKIa,
AIEKTPOIUIUTKH, JTA0OpaTOPHBIE MITATUBBI, CIIUPTOBBIE TOPEJIKH, CIIUYKHU, IPUOOP TSI OTYUESHUS
razoB (Wiau MpoOHMpKa C Ta300TBOJHON TpPyOKOI), AepxaTenu i MPOOUPOK, CKISHKHA s
XpaHEHUsl PEaKTUBOB, pa3laTOUHbIEe TOTKH; XuMuueckue ctakansl (50, 100 u 200 mu); mmareny;
MUHIETHl; TUTEeJIbHbIE MBI, CEKyHAOMEpPHI (Tailmepbl), MepHble npodupku (Ha 10-20 mut) u
MepHbie kKonobl (25, 50, 100 u 200 M), BoasHas 6aHs (MM TEPMOCTAT), CTEKIISTHHBIE TAJIIOYKH;
KoHu4eckue KoiObl 1yt TuTpoBaHus (50 u 100 Mi); MHAMKATOPHBIE MOJIOCKH I ONpeAeIeHUS
pH u crannapTHas UHIUKATOpHAS KA, YHUBEPCATbHBIM HHAUKATOP; uneTku Ha 1, 10, 50 mn
(v mo3atopsl Ha 1, 5 u 10 Mir), OIOpETKH TSl THTPOBAHMS, MEAUIMHCKIE mmpuIlsl Ha 100-150
M, J1abopaTOpHBIE W/WIM aHAaTUTHYeCKue Bechl, pH-MeTphl, CcymwnbHBINA mKad, u Ap.
nabopaTopHoe 000pyI0BaHUE.

3.2. UndopmanuonHoe odecriedeHne 00yuyeHus
OCHOBHbIE HCTOYHUKH

1. Tabpuensn, O. C. Xumus. 10 knacc. ba3oBsriit ypoBens : yueonuk / O. C. 'abpuenss,
. I'. Octpoymos, C. A. Cnankos. - 5-e uzf., crep. - Mocksa : Ilpocsemenue, 2023. - 128 c. -
ISBN 978-5-09-107222-8. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2160881

2. Xumust. 10 xmace. YrayOueHHBIN ypoBeHb : yueOHuK / B. B. Epemun, H. E. Ky3pmeHko,
B. U. Tepenun [u np.] ; moxa. pen. B. B. Jlynuna. - 11-e u3n., crep. - Mocksa : [IpocBemienue,
2024. - 449 c. - ISBN 978-5-09-112282-4. - Tekcr : omektpoHHsii. - URL:
https://znanium.ru/catalog/product/2176164

3. Xumus. 11 xnace. YrayOeHHBIH ypoBeHb : yueOHUK / B. B. Epemun, A. A. JIpo3nos,
H. E. Ky3bmenko [u ap.] ; mox. pen. B. B. JIynuna. - 11-e usa., crep. - Mocksa : [Ipocsemenue,
2024. - 481 c. - ISBN 978-5-09-112283-1. - Tekcr : onextponHsii. - URL:
https://znanium.ru/catalog/product/2176165

4. T'abpuensH, O. C. Xumus. 11 kmacc. bazosiit ypoBens : yueonuk / O. C. I'abpuernsiy,
H. T'. Octpoymos, C. A. Crnagkos. - 5-¢ u3f., crep. - Mocksa : IIpocsemenue, 2023. - 128 c. -
ISBN 978-5-09-103623-7. - Tekct : AJICKTPOHHBIH. - URL:
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https://znanium.ru/catalog/product/2160882
HNHTepHET-pecypcenl:

1. hvsh.ru — Xypuan «Xumus B HIKOJIE».

2. https://postnauka.ru/themes/chemistry — nexiuu no xumun Ha caiite [ToctHayka.

3. http://gotourl.ru/4780 (http://elementy.ru/) Hay4no-momyasspHbIii IPOEKT «DIEMEHTHI
Oonbmol Hayku» (pU3uKa, XUMUS, MaTeMaTHKa, aCTPOHOMUS, HAYKU O JKU3HHU, HAYKU O 3eMIie).
HoBocTu Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAaThH, JIEKLIUU, SHIIUKJIONEINH.

4. http://gotourl.ru/4783 (http://potential.org.ru/) CaitT Hay4HO-MOMYJIIPHOTO >KypHasia
«ITorenumnan». XKypnan uzgaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

5. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-IIOMYJSIPHOTO >KypHasa
«Xumus u xu3Hby. XKypHan uznaéres ¢ 1965 r.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OrtkpbiTas 31eKTpOHHAs
oubnuoreka xumuyeckoro mnoprana «Chemnet», comepxut ydeOHble U HH(OPMALUOHHBIC
MaTepuaibl s LIKOJIBHUKOB WU yuuTeneld. B Hell MOXHO HaWTH ydyeOHMKHM 1O oOmmed u
HEOPraHMYECKON XUMHH, OpPraHMYECKON XUMHH, MYJIbTUMEAMaMaTepHallbl, a TakXKe 3aJauu
XUMHYECKHUX OJMMITHAJ C PEIICHUSMH, 33]Ja4l BCTYIHUTEIbHBIX 9K3aMEHOB JJIs1 a0UTYPHEHTOB.

7. http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/)  Mudopmarmontsie
Marepuaibl 00 onumnuazgax: MOCKOBCKOM Topojickoit, Bcepoccuiickoi, MeHeneeBCKo,
Mexynapoanoii. [IlpuBeneHsl 3a1a4u TEOPETUUECKHUX U SKCTIEPUMEHTAIILHBIX TYPOB, TOJPOOHBIE
pereHus, Cnucku u ¢pororpadun nodenuTenei.

8. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cucrema aHCTaHIIMOHHOTO
0o0yueHus1, HalpaBJieHHas! B IEPBYIO OYEPEIb Ha MOATOTOBKY K OJIMMIIMAJaM BCEX YPOBHEN — OT
MIKOJBHBIX 0 MexnayHapoaHoil. CalT  coOepXHUT OrpOMHOE  KOJIMYECTBO  3ajad,
CTPYIIITUPOBAHHBIX KaK 0 TeMaM, TaK | 1Mo onumnuagam. [1o BceM OCHOBHBIM pazfieliaM XUMHH
NpUBEIEH TEOPETUUECKUI MaTepHral U pa300paHbl PEICHUs TUITOBBIX 3a/1a4.

9. http://gotourl.ru/4789 (http://www.nanometer.ru/) Tlopranm MO HAHOTEXHOJIOTHSIM.
OcHOBHas 11eJb - pa3BUTHE 00pa30BaHMs B 00JIaCTH HAHOTEXHOJIOTUI U MOJITOTOBKA K HHTEPHET-
OJIMMITUAJIE 110 HAHOTEXHOJIOTUSIM.

10. http://gotourl.ru/4790 (http://webelements.com/) Hanéxuas cnpaBounasi uH(Gopmarus
0 XMMHYECKHX JIEMEHTaX U X CBOMCTBAX (HA aHTJIMHCKOM SI3BIKE).

11. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3biunbiii caiiT 0 CBOMCTBaxX
XUMHYECKHX DJIEMEHTOB.

12. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekxommepueckuii caiiT OHJIaiiH-
o0pa3oBaHUs, COAEPKUT MHOTO HMHTEPECHBIX 00pa3oBaTENbHBIX KYpCOB M BHUICOJNEKLUUN s
MIKOJIBHUKOB, CTY/IEHTOB U yuuTenell. ECTh HeCKOJIbKO KypcOB IO XUMUH.

13. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service —
CaMblii aBTOPUTETHBIA B MUPE XUMHH UH()OPMAIIMOHHBIN HHTEPHET-pecypc (CalT MIaTHBIN).

14. http://lwww.organic-chemistry.org/ IToptas mo opraHU4ecKol XMMHUHU Ha aHTJIHIHCKOM

SI3BIKE.

15. http://www.xumuk.ru CaiiT 0 XHMHH: KJIACCHYECKHE YYCOHHKH, CIPABOYHHUKH,
SHLUKJIONENH, MOUCK OPraHUYECKHX W HEOPraHMYECKHUX PEaKIHii, COCTaBICHHUE YpaBHEHUM
peaKkui.

16. http://orgchemlab.com/  Caiit, mnOCBAMEHHBI TpaKTHYECKOH  paboTe B
naboparopurhvsh.ru — Xypuan «Xumus B mkose». https://postnauka.ru/themes/chemistry —
JIKIIUY 110 XUMUH Ha caiire [TocTHayka.

17. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momyasspHbIii IPOEKT «DIEMEHTBI
Oonbiol Hayku» ((pU3uKa, XUMUS, MaTeMaTHKa, aCTPOHOMUS, HAYKU O JKU3HHU, HAYKU O 3eMiie).
HoBocTu Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIC CTAThH, JICKIIUH, SHIIMKIOICINH.

18. http://gotourl.ru/4783 (http://potential.org.ru/) Caiit Hay4HO-TIOIYJIAPHOTO >KypHAaia
«ITorenumnan». XKypnan uzgaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».
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http://orgchemlab.com/
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4783
http://potential.org.ru/

19. http://gotourl.ru/4785 (http://www.hij.ru/) Hay4HO-IOMYJISIPHOTO KypHaia « XUMHS U
xu3HbY. JKypHan nznaéres ¢ 1965 .

20. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) Otkpbitas 37aeKTpOHHAS
oubmmoreka xumuueckoro mopraina «Chemnet», comepkur ydeOHbIE W WH(POPMALUOHHBIC
MaTepuaibl A IIKOJIBHUKOB W yuuTeled. B Hell MOXHO HalTH y4eOHHMKH 1O OOIIed u
HEOPraHMYECKOW XWMHH, OPraHMYECKOW XWMHUH, MYJIbTUMEAWaMaTepHalbl, a TaKXKe 3aJauu
XUMHUYECKHUX OJUMIIHNAJ C PELICHUSIMHU, 3a/1a4l BCTYIUTEIbHBIX SK3aMEHOB JJIsl a0UTYpUEHTOB.

21. http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/) Uudopmarmontsie
Marepuanbl 00 onmmnuazgax: MOCKOBCKOM Topojckoi, Bcepoccuiickoi, MeHeneeBCKou,
Mexaynapoanoii. [IpuBeneHsl 3a1a4n TEOPETUIECKUX U AKCIIEPUMEHTAIBHBIX TYPOB, OJIPOOHbIE
penieHus1, CHUCKU U hoTorpaduu modeaAuTeNeH.

22. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cucrema auCTaHIIMOHHOTO
oOydeHus, HalpaBJieHHAas B IEPBYIO OYepe/b Ha MOATOTOBKY K OJMMIIMAaM BCEX YPOBHEH — OT
HIKOJIBHBIX A0 MexayHaponHoil. CalT COIEpKUT OrpOMHOE  KOJMYECTBO  3ajad,
CTpYNIHUPOBAHHBIX KaK MO TeéMaM, Tak M 1o ojaummnuaaaM. [Io BceM OCHOBHBIM pa3jesiaM XUMUU
NpUBEIEH TEOPETUYECKUI MaTepHall U pa300paHbl PEIICHUS THIIOBBIX 3a/1a4.

23. http://gotourl.ru/4789 (http://www.nanometer.ru/) Ilopram Mo HAHOTEXHOJIOTHSIM.
OcHOBHas 1€ — pa3BUTHE O0Opa3oBaHUS B O0JACTM HAHOTEXHOJOTUM W TIOJITOTOBKA K
WHTEPHET-OJUMIINA/Ie IO HAHOTEXHOJIOTUSIM.

24. http://gotourl.ru/4790 (http://webelements.com/) Hanéxuas cripaBodunast uHGoOpMarus
0 XMMHUYECKHX JJIEMEHTaX U UX CBOMCTBaX (Ha aHIJIMICKOM SI3BIKE).

25. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3piunblii caliT 0 CBOHCTBax
XUMHYECKHUX 3JIEMEHTOB.

26. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii caidT OHJIaiH-
00pa30BaHus, COJAEPKHUT MHOIO HMHTEPECHBIX OOpa30BaTENbHBIX KypCOB M BHUJICOJCKIUH s
MIKOJBHHUKOB, CTY/IEHTOB U yunuTeneld. ECTh HeCKOJIbKO KypCOB IO XHUMHH.

27. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service —
caMblii aBTOPUTETHBIA B MUPE XUMHUH UH(DOPMAIIMOHHBIA HHTEPHET-peCypc (CalT MIaTHBIN).

28. http://www.organic-chemistry.org/ IToptan mo opraHM4YeCKOW XUMHH Ha aHTJIHHCKOM
SI3BIKE.

29. http://www.xumuk.ru CaldT 0 XHMMHH: KJIaCCHYECKHE Y4YCOHHUKH, CIPABOYHHUKH,
SHIIMKJIOTICJINH, TIOMCK OPTaHWYECKHX W HEOPTaHWYECKHX PpEeaKIMil, COCTAaBIICHHE YpPaBHEHUH
peaKuui.

30. http://orgchemlab.com/ Caiit, mocBAIMEHHBIIH TpaKTHYECKON paboTe B 1abopaTtopun
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

Kontpons u omeHKa pe3ylbTaTOB OCBOCHHUS O0IIE00pa30BaTENbHON JAUCIUILUIMHBI
pacKpbIBaIOTCA Yepe3 NUCHUIUIMHAPHBIC pe3yiIbTaThl, HalpaBieHHbIe Ha (OPMUPOBAHKE OOIIUX U
npodeCCHOHATBHBIX KOMIIETEHIIUH 0 pa3/ieiaM U TeMaM COJIepKaHusl y4eOHOro MaTepHara.

OK/IIK | Moayas/Pa3znen/Tema Pe3syabTar 00y4enus Tunst OueHOqu -
MeponpusTHI
OcHOBHOe co/iep:KaHue
Pa3neua 1. OcHoBBI ®opmyanpoBath 0a30Bble
CTPOCHMS BellecTBa NMOHATHUS U 32aKOHbI XMMHH
OK 01 |Ctpoenue aromoB CocraBnars xumuueckue 1. Tect «CtpoeHue aToMoB
XUMHYECKHX JIEMEHTOB (OPMYIIBI COeTMHEHHI B XUMHUYECKUX 3JIEMEHTOB U
U IIPUPOJAa XUMUYECKON |COOTBETCTBUHU CO CTENEHBIO |IPUPOJIa XUMUUYECKOM CBSI3U.
CBSI3U OKUCJICHUS XUMHYECKHUX 2. 3ajaym Ha COCTaBIICHUE
9JIEMEHTOB, UCXOJIS U3 XUMHUYECKUX HOpMYIT
BaJICHTHOCTHU U JIBYyXaTOMHBIX COEIMHEHUN
ANEKTPOOTPHUIIATETLHOCTU  |(OKCUIOB, CYIb(UIOB,
TUAPUJIOB U T.I1.).
3. 3ajaHus Ha UCIIOJIb30BAHUE
XUMUYECKOW CHMBOJIUKH U
Ha3BAHUU COEIUHEHMI IO
HOMEHKJIaType
MEXIyHapOJHOIO COI03a
TEOPETUYECKON U
MPUKIAHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUN TSI
COCTaBJICHUS] XUMUYECKUX
dhopMys ABYXaTOMHBIX
coelMHeHuH (OKCUJIOB,
Cynb(UIO0B, THIPUIOB U T.I1.)
U JPYrUX HEOPraHUUECKUX
COEIMHEHUH OTAEIBHBIX
KJIaCCOB
OK 01 |IIepumoamueckuii 3akoH | XapaKTepu30BaTh 1. Tect «Metamnmuueckue /
OK 02 |u tabmuma J[.W. XHUMHYECKHUE DJIEMEHTHl B |HEMETaJJINYECKHUE CBOMCTBA,
Menneneena COOTBETCTBUH C UX ANEKTPOOTPHUIATETLHOCTD U
MOJIO)KEHUEM B CPOJICTBO K 3JIEKTPOHY
MEePUOJNYECKON CUCTEME  |XMMHUYECKHX JIEMEHTOB B
XUMHYECKHUX 3JIEMEHTOB COOTBETCTBHE C UX
J.N. MenneneeBa AJIEKTPOHHBIM CTPOCHHUEM U
MI0JIO)KEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX 31eMeHToB J[.1.
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OK/IIK

Moayas/Paznen/Tema

PesyabTar 00yyenus

THbI OLIEHOYHBIX
MeponpPUATHI

MeHnaeaeeBay.

2. [IpakTryeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHHEM aTOMOB
XAMHYECKHUX 3JIEMEHTOB U
MEePUOINYECKUM U3MEHEHHEM
CBOMCTB XMUMHUYECKUX
3JIEMEHTOB U MX COCIMHCHUM
B COOTBETCTBHH C
nojoxxenueM Ilepronuueckoit
CHCTEME.

3. IlpakTuxo-
OpPUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHus Ha
XapaKkTepU3aLHI0
XUMHYECKHX YJIEMEHTOB:
«Merammyeckue /
HEMEeTaJNINYSCKHUE CBOMCTBA,
AJEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
ITOJIO’KEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKHUX DJIEMEHTOB
JI.. MenaeneeBay

Pa3znea 2. Xumnueckue
peakuumn

XapakTepu30BaTh THIILI
XHUMHYECKHX pPeaKuuu

KonTtposbnas padora
«CTpoeHne BemecTsa u
XHMHYECKHe peaKum»

OK 01
OK 04

Turbl XUMHYECKUX
peakuui

CocTaBJsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCITUTENBHO-
BOCCTAHOBUTCIBbHBIC
peakiuu

1. 3aaun Ha cocTaBjIeHUE
YPaBHEHUUN PEaKLIUN:

— COCJTMHEHMS, 3aMEeIIeHNS],
pasnokeHusi, 0OMeHa;

— OKHCITUTEIBLHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA
C HCIIOJIb30BaHHEM METO/Ia
AJIEKTPOHHOTO OanaHca.

2. 3ajaum Ha pacyeT Macchl
BEILIECTBA MM 00BbEMaA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
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Tunsl 0oLeHOYHBIX

OK/IIK | Moayas/Pa3znen/Tema PesyabTar 00yyenus .
MeponpusTHii
Wi 00bEMY OHOTO U3
Y4aCTBYIOUINX B PEAKIIU
BEIIECTB; pacUEThI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTOB
peaxiuu, eciiu OJJHO U3
BELIECTB UMEET IPUMECU
DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHHUS 1. 3ananus Ha cocTaBleHHE
JUCCOLMAIMS M MOHHBINA |XUMUYECKUX PEaKuu MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOI0 0OMEHa C peaxkuii ¢ yqyacTueM KUcior,
y4acTHEM HEOPraHMYECKUX |OCHOBaHWM U coieH,
BEIIECTB YCTaHOBJICHHE U3MEHEHHUS
KHCIIOTHOCTH CPEJIbI
2. JJaboparopnas pabota
"Tunel XUMHUYECKUX peakui”
Pa3znen 3. Crpoenne u (MccaenoBars ctpoenne u |(KonTpoabHas paGora
CBOIICTBA CBOIICTBA «CBoiicTBa
HEOpraHu4ecKux HEOPraHW4eCKUX BelleCTB |HeOPraHMYeCKHX BellecTB)
BellecTB
OK 01 |Knaccudukanus, Knaccugpunuposars 1. Tect «<Homenknatypa u
[IK 1.2 |HoMeHKIaTypa U HEOpPraHWYECKHUE BEILIECTBA |HAa3BaHUE HEOPraHUYECKUX

CTpOCHHE
HCOPTaHNYCCKUX
BEILIECTB

B COOTBETCTBHUU C UX
CTPOCHUEM

BELIECTB UCXOJIS U3 UX
XUMUYECKON (HOPMYJITBI TN
COCTaBJICHUE XUMHYECKOMN
(bopMyIIBI HCXOA U3
Ha3BaHUs BEILIECTBA 110
MEXIyHApOAHOU UK
TPUBHAIBHON
HOMEHKJIAType».

2. 3aaun Ha pacyer
MaccOBOM J0JH (Macchl)
XUMHUYECKOTO JIeMEHTa
(coenMHEHNs) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aaHus 1Mo
KJ1acCU(UKaLUH,
HOMEHKJIATyPE U XUMUYECKUM
dhopmynaM HEOPraHUYECKUX
BEIIECTB PA3IUYHBIX KJIACCOB.
4. TlpakTdeckue 3aJlanus Ha
ONPEAEIEHUE XUMHUECKON
AKTUBHOCTH BEIIECTB B
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OK/IIK

Moayas/Paznen/Tema

PesyabTar 00yyenus

Tunsl 0oLeHOYHBIX
MeponpPUATHI

3aBUCUMOCTH BHUJa
XAMHYECKOH CBSI3H M TUIIA
KpHCTaHHquCKOﬁ PEIICTKU

OK 01
OK 02
IIK 1.2

DHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIECTB

VcranaBanuBarth
3aBUCUMOCTH (hU3UKO-
XHUMHYCSCKHUX CBOMCTB
HEOpPraHWYECKUX BELIECCTB
OT CTPOCHUSI aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPHUCTAJUIMYECKON pPEeIETKH

1. Tect «OcobennocTn
XUMHUYECKUX CBOMCTB
OKCHJIOB, KUCIIOT, OCHOBaHUM,
amM(pOTEepHBIX TUIPOKCUIOB U
coyen.

2. 3agaHusi Ha COCTABJICHUE
ypaBHEHUN XUMUYECKUX
peaKkuuii ¢ y4acTUEM MPOCTHIX
U CJIOKHBIX HEOPTaHUYECKHUX
BEILECTB: OKCHJIOB METAJIJIOB,
HEMETAIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAHHI1 U
aM(pOTEPHBIX TUIPOKCHUIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOMINUX UX
CBOICTBA U CITOCOOBI

MOy YEHHUSI.

3. ITpakTHko-
OPUEHTUPOBAHHbIE
TEOPETHUECKHUE 3aJaHus Ha
CBONCTBA U MOJIYYEHUE
HEOPTraHWYECKUX BEIIECTB

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPTraHUYECKHUX
BEIIECTB

Uccnenosars
KAQU4CCTBCHHBIC peaKIII/II/I
HGOpI‘aHI/IquKI/IX BCILICCTB

1. IIpakTuko-
OPUEHTHPOBAHHBIE 3a]JaHUS
IO COCTaBJICHUIO XUMHYECKUX
peakiuii ¢ yyacTuem
HEOPraHUYECKHUX BEIECTB,
UCIIONIE3YEMBIX TSl UX
UACHTU(DUKAIIH.
2.JIaGoparopnas padoTa:
“Unentudukanus
HEOPraHWYECKUX BEUIECTB’

Paznean 4. Ctpoenue u
CBOMCTBA
OpPraHu4ecKux
BelleCTB

HccaenoBarb cTpoeHue 1
CBOIICTBA OPraHNYeCKUX
BellleCTB

Kountpoabnas padora
«CTpoeHue u cBOMCTBA
OpraHnYecKuX BellecTB)

OK 01

Knaccudukanus,

Knaccudumuponats

1. 3amaHus Ha cOCTaBJICHUE

27




OK/IIK

Moayas/Paznen/Tema

PesyabTar 00yyenus

Tunsl 0oLeHOYHBIX
MeponpPUATHI

I[IK 1.2

CTpOCHHE U
HOMEHKJIATypa
OpPraHUYECKUX BEILECTB

OpraHn4YC€CKUC BCUICCTBA B
COOTBETCTBHHU C UX
CTPOCHUEM

Ha3BaHUN OPraHUYECKUX
COCJIMHEHUH TIO TPUBUAIILHOM
WJTA MEKTYHApOIHOM
CHCTEeMaTHUUEeCKOM
HOMEHKJIAType.

2. 3agaHus Ha COCTaBJICHHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMyTT
OpraHUYECKUX BEILIECTB
OTJIEBHBIX KJIACCOB.

3. 3ajauu Ha onpeeIeHue
npocteiiien (opMyIibl
OpraHUYEeCKON MOJIEKYJIBI,
HCXOJIS U3 3JIEMEHTHOIO
cocrana (B %)

OK 01
OK 02
OK 04
[IK 1.2

CaoiicTBa
OpTraHUYECKUX
COEIMHEHUI

VYcranaBiuBarth
3aBUCUMOCTD (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHNYeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

1. 3aganust Ha COCTaBJICHUE
YPaBHCHUN XUMHUYCCKUX
peakuuii ¢ yqacTuem
OpraHWYEeCKHUX BEIIECTB HA
OCHOBaHUU UX COCTaBa U
CTPOCHHS.

2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUN XUMHUYECKUX
peakuuii, WIUTIOCTPUPYIOIIHAX
XMMHYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi
Y TEHETUYECKOM CBS3HU
OpraHWYECKUX BELIECTB
Pa3HbBIX KJIACCOB.

3. PacueTHsble 3agaun 1o
YPaBHEHUSM PEAKIUH C
y4acCTHEM OPTaHUYECKUX
BEIIECTB.

4. Jlaboparopnas pabota
“IIpeBpamieHus
OpraHUYEeCKHUX BEIECTB MPU
HarpeBaHun"

OK 01
OK 02
OK 04
IIK 1.2

Unentuduxamnms
OpPTraHUYECKUX BEIIECTB,
UX 3Ha4YCHUE U
npUMEHEeHHE B OBITOBOM

HUccnenosatb
KaueCTBEHHbBIE PEaKIINU

OPraHUYEeCKUX COCIUHEHUHN

OTACJIBHBIX KJIACCOB

1.IIpakTuko-
OpUEHTUPOBAaHHBIE 3a/JaHUS
10 COCTABJICHUIO XUMHYECKUX
peakuuii ¢ yqacTuem
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THbI OLIEHOYHBIX

OK/IIK | Moayas/Pa3znen/Tema PesyabTar 00yyenus .
MeponpHusTHIA
Y TIPOU3BOCTBEHHOMN OpraHWYeCKHUX BEIIECTB, B T.4.
JIeATEIbHOCTH YeJIOBEKa HCIIOJIB3YEMBIX JUISl KX
uaeHTU(UKAIUU B OBITY U
MIPOMBILIIEHHOCTH.
2.JIaboparopnas padoTa:
“Unentuduxanms
OPraHUYECKUX COCAUHEHUI
OT/IENbHBIX KJI1acCOB”
Paspnean S. XapakTepu3oBaTh
Kuneruueckue u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA paBHOBeCcHE
3aKOHOMEPHOCTH U CKOPOCTh XMMHU4Y€CKHX
NMPOTEKAHUS peakuuii
XHMHYECKHX peaKkuuid

OK 01 |CkopocTh xuMuyeckux |XapakTepu3oBarh BiusHUE |lIIpakTUKO-OpHEeHTHpPOBAaHHbIE

OK 02 |peakiuil. XUMHUYECKOE |KOHIIEHTpAIllUU TEOpPETUUYECKHUE 3a]aHus Ha

IIK 1.2 |paBHOBecue pearupymoIrx BeImecTB U |aHalu3 (pakToOpOB, BIUSIOUINX

TEeMIIepaTyphl Ha CKOPOCTh |HA U3BMEHEHHE CKOPOCTH

XUMHYECKUX PEaKIui XUMHUYECKOW PEaKIUH.

XapakrepusoBaTh BiausHUE |[IpakTHKO-OPUEHTUPOBAHHBIE

W3MEHEHUs KOHIICHTPAIlMU |3aJlaHus Ha IPUMEHEHHE

BEILIECTB, peakuuu cpeapl u |npuHuuna Jle-Illatense nms

TEMIIepaTypbl Ha CMEIICHUE |HAXO0KICHUS HAIPaBICHUS

XUMHUYECKOTO PAaBHOBECHS |CMEUIEHUSI PaBHOBECHUS
XUMUYECKON peaKuu u
aHanu3 (HaKTOPOB, BIUSIOIINX
Ha CMENIEHUE XUMHYECKOTO
paBHOBECHSI

HccaenoBartb HCTHHHBIE

Paznen 6. PactBopsl  |pacTBOpPBI € 3aJaHHBIMH

XapaKTepuCTUKAMHU

OK 01 |Ilonsatme o pactBopax  |Pa3nnuaTe uCTUHHBIE 1. 3agaun Ha MPUTOTOBIEHUE

OK 02 pacTBOpHI pacTBOPOB.

IIK 1.2 2. IlpakTuko-
OPHUEHTHPOBAHHBIE PACUETHHIE
3a/1aHHs] Ha IUCTIEPCHBIE
CHUCTEMBI, HCTIOJIb3yEMbIE B
OBITOBOM U
MPOU3BOJACTBEHHOM
JIeATEIbHOCTH Y€JIOBEKA

OK 01 |UccnenoBanue cBoiicTB |MccnenoBars Gpusnko- JlaGopaTtopHnast pabota
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THbI OLIEHOYHBIX

OK/IIK | Moayas/Pa3znen/Tema PesyabTar 00yyenus .
MeponpusTHii

OK 04 |pactBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”

IK 1.2 HWCTUHHBIX pacTBOPOB

IK 3.1

IIpogeccnonaibHO-OpHEHTHPOBA

HHOE cojiep:kaHne (CoAep:KaHue MPUKJIATHOT0 MOTYJIA)

Pa3zpen 7.

Xumus B ObITY H
NPOU3BOCTBEHHOM
NAeATeJbHOCTH
yeJioBeKa

OueHuBaTh NOCJIEACTBHSA
OBLITOBOH H
NPOM3BOACTBEHHOM
JeTeJILHOCTH YeJI0BeKa C
NO3MIMIi PKOJIOrNYecKOoi
0e3omacHoCTH

3amura keiica (¢ yueTom
Oyayuei
npo¢eccuoHaIbLHOM

e TeIbHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK 1.2

XuMus B ObITY U
IPOM3BO/ICTBEHHOMN
NeSITeIbHOCTH YEJIOBEKA

O11eHMBATh MTOCIEACTBUSA
OBITOBOM U
MIPOM3BOICTBEHHOMN
JIeITEIbHOCTH YeJIoBEKA C
NO3UIINH YKOJIOTHUECKOU
0e30macHOCTH

Keiic (¢ yaerom Oyymieit
po¢eCCHOHATBHON
JIEATEITLHOCTH )
Bo3moxxHbIE TeMBI KEHCOB:
1. IToremenne KiInMarTa u
BBICBOOOXKIEHHE Fa30BBIX
TUAPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ams
aBHa-, MalllHHO- U
pruOOPOCTPOECHHUSI.

3. HoBble maTepuaiibl ass
COJTHEYHBIX OaTapeit.

4. JlexapcTBa Ha OCHOBE
pacTUTENBHBIX TPENapaToB
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