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Paccmorpena VYTBepKaeHa IPUKA30M JUPEKTOPA
Ha 3aCEIaHUU [IUKJIOBOU METOINYECKON I'BIIOY KK «KMT»

KOMHUCCHH MaTeMaTUYECKUX U OOIuMX ot 28 urons 2024 r. Ne 748
€CTECTBCHHOHAYYHBIX JUCIUTUINH

[Tporokom ot 05 uronst 2024 r. Ne 10

ITpencenarens 3.3. XanixaHokoBa

Onobpena
Ha 3aceJaHNH [Ie1arorn4ecKoro coBeTa

npoTtokoi oT 28 utons 2024 r. Ne 9

PaGouas mporpamma o6Gmieo6paszoBarensHoi gucuumanael O], 12 OC XMMMUS paspaborana Ha
OCHOBe (elepalbHOr0 TOCYJAapPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa CpeaHEro  oOIIero
oOpa3oBaHMs, YTBEPXKIEHHOTr0 MpuUkazoM MuHHcTepcTBa oOpa3oBaHus U Hayku Poccuiickoi
®enepauun ot 17 mas 2012 r. Ne413, 3apeructpupoBaHHoro B Munucrepcrse roctuinu Poccuiickoi
Oenepanun 07 utonss 2012 1. peructpanuoHHblid Ne 24480 ¢ M3MEHEHHSIMU W JIONIOJHEHUSIMHU,
[TpumepHoii mporpammsl obiieoOpazoBarensHoi nuctuumabl Ol 12 XUMMUS, pekomenaoBaHHOMN
OI'bOY  AIIO HPIIO B kauecTBE MNPUMEPHOM MPOrpaMMbl Ul pealu3aldd  OCHOBHOMU
npodeccuoHanbHON oOpa3oBarenbHOi mporpamMbl CIIO Ha 6a3e ocHOBHOro 00uIero 0Opa3oBaHMs C
MOJTydYeHHEM CcpeJHero oOIiiero oOpa3oBaHus, YTBEP)KICHHOM Ha 3acenaHuu CoBeTa IO OLIEHKE
COZIepKaHUsl M KadecTBa NPUMEPHBIX pabodux MporpamMm o0I1e00pa30BaTEIbHOTO U COLUANIBHO-
T'YMaHUTApHOT'O LIMKJIOB CPEIHEro MpogecCHOHaNbHOro 00pa3oBanus, npotokosn Ne 14 ot «30» HOAOps
2022 1., ®IOC CIIO CIHO mo crnemuansHoctd 09.02.07 WHbOpManMOHHBIE CHCTEMBI U
[IpOrpaMMHUpPOBaHUE, YTBEPKAEH NprukazoM Munucrepctsa npocsemienus PO ot 09.12.2016 r. Ne 1547
(c u3MeHeHUsAMN), 3aperucTpupoBaHHblii B Muntocte ot 26.12.2016 r. Ne 44936.

Opranuzanus- rocy1apcTBEHHOE Or0KeTHOE MpodeccroHallbHOE 00pa3oBaTeIbHOE

pa3paboTyuuK: yupexaenue Kpacnomapckoro kpasi «KpacHoIapCcKkuii MOHTaXHBIN
TEXHUKYM»
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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTebLHOI
NPOrpaMmblI

OO6meoOpa3oBaTenbHas AMCUMIUIMHA «XHUMHS» U3ydaercs Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(EecCHOHANBbHON 00pa3oBaTeNbHOM
IIPOrpaMMbl YKPYITHEHHBIX Ipyni crenuanbHocTei: 09.00.00

Tpy10eMKOCTh TUCIMIUIMHBI «XUMHS» Ha 0a30BOM YpPOBHE COCTaBIIsICT 72 yaca, U3 KOTOPBIX
64 gaca — 6a30BbIi MOAYIH (6 pa3IenoB) U 8 YacoB — MPHUKIIATHON MOAYIH (1 pasmen), BKIIOYAIOIIHiA
MPAKTUKO-OPUEHTUPOBAHHOE CO/IEPKaHNE KOHKPETHOM Mpodeccru Win CealbHOCTH.

[TpuknagHoit MOY/Ib BKIIOYACT OAMH pa3fen. Paznmen 7 «XumMus B ObITY M TPOU3BOCTBEHHOMN
JESITEIbHOCTH YeJI0BEKay pealn3yeTcs A Bcex mpodeccuil/crenuaibHOCTe Ha MaTepuale Kencos,
CBSA3aHHBIX C OKOJOTMYECKON 0€30MacHOCThI0O M OICHKOW MOCIEACTBUN  OBITOBOM U
MIPOM3BOJICTBEHHON JIEATEIIBHOCTH, 10 OTpacisaM Oynaymed MnpoPecCHOHATBHON esSTSIBHOCTH
o0yJarouuxcsi.

[lepron oOydeHuss © pachpeneicHHe II0 CeMecTpaM OmpereiseT oOpa3oBarenbHAs
OpTaHM3aIHs CAMOCTOSTEIBHO, C YIETOM JIOTUKHA (OPMHUPOBAHUS IPEIMETHBIX PE3yJIbTATOB, OOIIHUX
U TpodeCcCHOHATBHBIX KOMIIETEHIMI, MEXIPEAMETHBIX CBA3€ ¢ JAPYrMMU JAUCHUIIMHAMU
0011eo0pa3oBaTeabHOro U 001EenPoheCCHOHATBLHOTO UKIIOB Y4eOHOTO MIIaHa.

1.2. Henu U nu1aHupyeMble pe3yJibTaThl 0CBOCHHS THCIUILTHHBI

1.2.1. lleau 1 3aga4u JMCHUILIHHBI

DopMHUpPOBAHUE Y CTYJEHTOB MPEACTaBICHUS O XUMHYECKOM COCTaBISAIONICH €CTECTBEHHO-
HAyYHOW KApTHUHBI MHpa KaK OCHOBBI NPHHSTHS PEIICHUH B KU3HEHHBIX W TPOW3BOJICTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOTO TIOBEICHHS B IPUPOTHOM Cpeie.

3apaum IUCHUIIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHWS XWMHUYECKHX IPOIIECCOB U
SABIIGHUH B OKpYXKawIled cpelne, I[EIOCTHOH HAydyHOW KapTUHBI MHUpPA, B3aUMOCBS3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBISTH (OPMYIbl HEOPTraHMYECKMX W OPTaHMYECKHUX BEIIECTB,
YpaBHEHUS XHUMHUYECKUX pEaKlUud, OOBSICHITH WX CMBICI, WHTEPIPETUPOBATh PE3yIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKH TPOBEACHHS MMPOCTEHIINX XUMHUYECKHX SKCIICPUMEHTATBHBIX
UCCJIEIOBaHUM C COOJIIOZACHUEM MpaBUil OE30MacCHOrO OOpalleHUs C BELIECTBAMU UM J1a0OpaTOPHBIM
00opyoBaHUEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 pa3lIndHBIX
HUCTOYHUKOB;

5) copmMupoBaTh yMEHUsI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH AEITETbHOCTH U XUMUYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTH JOCTHIKEHUN XUMHUYECKOW HAyKW W TEXHOJOTUH
JUTSL pa3BUTHSI COIMATILHOM M TIPOU3BOJICTBEHHOM cep.






1.2.2. Ilnanupyemblie pe3y/bTAaThl OCBOeHHUsI 001e00pa3oBaTeJbHON JUCHUILIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO m Ha ocHoBe ®I'OC

(6010

Koa n IlnanupyemMble pe3yJbTaThl OCBOCHUS JUCIIHNIMHBI
HAHUMEHOBAHH

e

(popmupyembIx Oo6mme JucuMIiinHapHble
KOMIIeTeHIN I
OK 01. B yacTu Tpy/10BOr0 BOCIUTAHUS: - BIaNETh CHUCTEMOW XHWMHUYECKHUX 3HAHWH, KOTOpas  BKIIOYAET:
Bribupats - TOTOBHOCTh K TpYyIy, OCO3HAHWE LEHHOCTU | OCHOBOIIOJATAIONINE MOHATUS (XUMHYECKHH DJIEMEHT, aToOM, JJIEKTPOHHAs
CITIOCOOBI MacTepCTBa, TPYI0JIIo0ue; oboJiouka aToma, s-, p-, d-3JIeKTPOHHBIC OPOHUTAIM aTOMOB, HOH, MOJICKYJIA,
pelICHMS 33Ja4 | - TOTOBHOCTh K  aKTUBHOH  JICATEIHOCTH | BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD, CTEICHb OKHCIICHHS, XHMHYECKas
npodecCHoHaN | TEXHOJOTUYECKOW U COLMATbHON HANPABICHHOCTH, | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00BEeM, YIJIICPOJHBIA CKEJeT,
bHOI CIIOCOOHOCTh ~MHUIIMMPOBATh, IJIAHUPOBATh | | (PYHKIMOHANBHAS TPYIINA, paguKkaj, U30MEpHs, U30MEPbl, TOMOJIOTUYECKUI
NESATCIIBHOCTH | CAMOCTOSTEIHHO BBITIOJHSATE TAKYIO JIEATEIBHOCTD; | Psl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOJI- H a30TCOJCPIKAIINE COCTUHEHIS,
NPUMEHUTEIbH | - HHTEpEC K Pa3IMYHBIM cdhepam | OMONIOTMYECKH aKTUBHBIE BellecTBa (YIJIEBOAbBI, JKUPBI, OENKH), MOHOMED,
0 K pa3JIM4HbIM | IpO(eCcCHOHAIBHOM 1eATENbHOCTH, MOJIUMEP, CTPYKTYPHOE  3BEHO, BBICOKOMOJEKYJISIPHBIE  COECIUHEHU,
KOHTEKCTaM OBjaseHne  YHHBEPCAJBHBIMH  Y4eOHBIMHU | KDUCTAJUIMYECKAs DPELIeTKA, TUIl XMMHYECKHUX PEaKUUH (OKUCIUTENbHO-

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITENIEHO (dhopMynpoBaTh 51
aKTyalM3upoBaTh MPOOIEMY, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTAaHABJIMBATh CYLIECTBEHHBIH MpPU3HAK WIH
OCHOBAaHHA MJId CpaBHCHUA, KHaCCHqﬂlKaHHH' 158
00001IeHHS;

- OmpenensaTh LeNu JeATEeTbHOCTH,
napameTpbl U KpUTEPUU X JTOCTHIKEHHUS;
- BBIABJIATH 3aKOHOMCPHOCTH H IIPOTHUBOPCUUA B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCHUTH KOPPEKTUBELI B JACATCIIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB ILEJSIM,
OLICHUBATb PUCKHU HOCHG}ICTBHI;’I JACATCIIBHOCTH,

3aaaBaTb

BOCCTAHOBUTENbHbIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
pacTBOp, JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHUECKAs JTUCCOLMALINS,
OKHUCJIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM peakluu, XUMUYECKOe
paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XHUMHYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3IEKTPOIUTHYECKOMN
Jucconuanuy, nepuonndeckuil 3akon .M. Menneneesa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMHH, (PAKTOIOIHYECKHE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30M1acCHOM HCIIOJIb30BaHUH
BAOXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- yYMETb BBIABJIATH XapaKTepHblE NPU3HAKK U B3aUMOCBS3b H3YYEHHBIX
MOHSITUH, TPUMEHSTh COOTBETCTBYIOIIME ITOHATHS IPU OMMCAHUN CTPOEHUS U
CBOICTB HEOPraHMYECKHMX W OpPraHMYECKHUX BEIIECTB W HUX IpEeBpallleHui;
BBISBJISITH  B3aUMOCBSI3b ~ XMMHUYECKMX 3HAaHUH C  TOHATUAMH U
MIPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;




- pa3BUBaTh KPCATUBHOC MBIINUJIICHHUC ITPHU PCHICHUA
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKIE TeHCTBUS:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
nu HpOCKTHOfI ACATCIBbHOCTH, HaBbIKaMH
paspenieHus mpooIem;

- BBIBJTH MNPHUYUHHO-CJICACTBCHHLBIC CBA3U U
aKTyaJIM3UpOBaTh 3a7a4dy, BBIABUTATh THIIOTE3Y €€
peuicHus, HaXOIUTb APryMCHTEIL JJI
JIOKa3aTeNbCTBA CBOMX YTBEPXKACHUU, 3a7aBaTh
apaMeTpsl U KPUTEPUU PELLICHNUS,

- aHAIM3HUPOBATh MOJYYEHHBIE B XOJE PEIICHUs
3ala4r pPE3YyJIbTaTbl, KPUTUUYCCKHU OLCHUBATHL HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh HM3MEHCHHE B
HOBBIX YCJIOBUSX;

- YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEJIbHYIO U
IMPAKTUYCCKYIO O6HaCTI/I KUBHEACATCIIBHOCTH,

- yMeTh HUHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX
MPEIMETHBIX 00IacTel;
- BBIIBUTaTH  HOBBIE  WJCHU,  MpeIiarath

OpUTMHAJIBHBIE MOJXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLMAIBHOW MPAKTHKE

- yMeTh HCIOJb30BaThb HAUMEHOBAHUS XHUMHUYECKUX  COCIMHEHHUU
MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM MW NPUKIAAHOW XUMHUHU H
TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILIECTB (ITUJICH, AllETUJICH, TJIMIEPHUH,
denon, Qopmanpaerun, yKCycHas KHCIOTa, T[JHMIMH, YrapHbli ras,
YIJICKHUCIIBIN Ta3, aMMHUaK, TalllieHass U3BECTh, HEralleHasl U3BECTh, MUThEBAs
colla U JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPraHUUYECKUX
BCIICCTB, YPABHCHHSI XHUMHUYECKUX pEaKIUd, OOBICHITH WX CMBICT;
MOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aMUCAMH YPAaBHEHUM XUMHUYECKUX
peaKIui;

- YMETh YCTAHABJIMBATh MPUHAJJICKHOCTh M3YUYCHHBIX HEOPTraHWYECKUX U
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIIaM COECIUHEHUM,
XapaKkTepU30BaTh MX COCTaB M BAXKHEWINNE CBOWCTBA; OMPENETSATH BUIBI
XUMHUYECKUX CBSI3eH (KOBaJCHTHAas, WOHHAS, METaJUIMYECKasi, BOJOPOAHAs),
THUITBI KPUCTAJUTMYECKUX PEHIECTOK BEIIECTB; KIACCHPHUIMPOBATH XHMHUCCKUC
peakuuu;

- chopMHUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOM  COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHUM SIBICHUU
OpuUpoabl, B (OPMHUPOBAHWU MBIIUICHUS UM KYJIbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBLHONW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PEUICHUS MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMETh NPOBOJUTH PACUYETHl MO XUMHUYECKUM (POpMyJaM U ypaBHEHUSIM
XUMHUYECKUX  pEaKuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEIUYHH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CHUCTEMHBIE XUMHUYECKHE 3HAHUS IS TPHUHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAILUIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpencTBa
TTOMCKa,

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM IPaKTHKH,
OCHOBAHHOTO Ha Juanore KYJIbTYD,

- yMeTh IUIAHUPOBaTh W  BBIMIOJHITH XUMHYECKUH  HKCIIEPUMEHT
(npeBpallleHuss OpPraHUYeCKHX BEIIECTB IPU HArpEeBaHHUM, IOJIYyYEHHE
ATUJICHA M M3YYECHHE €Tr0 CBOMCTB, KQUeCTBCHHBIC PEAKIIMH Ha aJIbJCTHJIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaius O€NKOB NpH HarpeBaHUH,
[IBETHBIC pPEaKIUU OENKOB; TPOBOJUTh pEaKIWMH HOHHOTO OOMEHa,




aHanmm3a u
UHTEPIpETANN
uHpOpMaLnH, U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
ISt
BBITTOJTHEHHS
3aa4
npodeccuonan
bHOU
JeSITeTbHOCTH

CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOErO0 MECTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE S3BIKOBOW M YWUTATEIIbCKOU
KYyJIbTYpbl KaK CpPEJICTBA B3aUMOJECUCTBUS MEXIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAaHME LUEHHOCTHM HAyYHOM JEeATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISITH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITeIbHOCTD
WHAMBUAYAJIHO U B TPYIIIIE;

OsiaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMH

MO3HABATEJIbHBIMH 1eHCTBUIMMU:

B) padora ¢ ungopmanmeii:

- BJIAJICTh HABBIKAMH MOJYyYCHHS MHPOPMALUHU U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITENIEHO
OCYILIECTBIISATh IOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEPIIPETALNIO HHPOPMAIIMK PA3TUYHbBIX BUJIOB U
dbop™m mpeacTaBIeHNUs;

- co3JaBaTh TEKCThl B Pa3IMuYHBIX (opMarax c
Y4e€TOM Ha3HAueHus: HHPOpMAlMU U IeJIEeBOI
ayIUTOpPUHU, BBIOUpas ONTHUMAIbHYIO  (dopMy
MNpEaACTaBJICHUA U BU3yaJIU3allluu,

- OICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTH
uH(popMaIuu, €€ COOTBETCTBUE IMPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

- HCTOJIb30BaTh CpelICcTBa HHGOPMAIIMOHHBIX |
KOMMYHHUKAITIOHHBIX TEXHOJOTHMH B PpEIICHHH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3aIllMOHHBIX  337a4 €  COOJIOJCHHEM
TpeOOBaHUI YPrOHOMUKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, pPecypcocOepekeHus, TPaBOBBIX U
STUYECKUX  HOPM, HOpM  HHGOPMAIIMOHHON
0e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOPMAIIMOHHOH 0€301MacHOCTH

OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIUU Ha CyIbdaT-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MaCHOCTH MpHU OOpalIeHUH C
BelleCTBAMH U J1a00paTOPHBIM OOOPYJOBAHHEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOI0 SKCIIEpUMEHTa B hopMe 3alKiCH YPaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3Yy/IhTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYI0 HH(GOPMAIUIO, TOTYYaeMYIO U3 Pa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBoi nH(MOpMaIuu, cetb IHTEpHET U ApyTHUe);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAay4yHOTO TIO3HAHHUS BEIIECTB H

XUMUYECKUX  sIBJeHUN  (HAONIOACHUE,  U3MEpEHHue, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUEThl M0 XHUMHYECKUM (OpMyJIaM M YpaBHCHHSIM
XUMUYECKUX  pPEaKIUH C  HUCIOJb30BaHHEM  (DH3WYECKHX  BEJIUYHH,

XapaKTEpU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaslbHBIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHUE 3HAHUS AJIs NPUHATHS PELICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




JIMYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUAIBHOU
JESTEIIBHOCTH;

Osgianenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1eSITeJIbHOCTh.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOM JEATECIIBHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
ee JOCTMIKCHMIO: COCTABJIATH IUIAH [JEHUCTBUH,
pacupeneaTh pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

- KOODAMHUPOBaTb W BHINOJNHATH paboOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO BSaI/IMO,Z[eI\/'ICTBI/ISI;
-  OCyHIECTBJIATH IMO3UTHBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbBIMH
JeHCTBHSIMMU

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX JIIOIeH
IIPU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPaBO APYTHX JIIOACH
Ha OIIHUOKH,

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MHUP C
MO3ULIMU IPYTOro YeI0BEKa;

- yMeThb IUIAHUPOBaTb W  BBIIOJHATH XUMHYECKUH  SKCIEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUHU, IOJIY4YECHHE
ATUJICHA U U3y4YEHHE €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus O€JIKOB MpH HarpeBaHuH,
L[BETHbIE pEaKUUu OCJIKOB; MPOBOAUTh pPEAKIMH HMOHHOIO OOMeHa,
OTIpeNeNATh Cpelly BOAHBIX PAaCTBOPOB, KAUECTBEHHBIC PEAKLIMU Ha Cynbdar-,
KapOOHAaT- M  XJOpPUA-aHMOHBI, Ha  KAaTHOH  aMMOHMs;  pelaTh
JKCIIEpUMEHTaJbHbIe 3afauu 1o TtemaMm "Meramisl" u "Hemeramisl") B
COOTBETCTBUM C IpaBWIaMU TEXHUKU O€30IaCHOCTU IpU OOpallleHUH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHHEM; IMPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 KCIIEpUMEHTa B (hopMe 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX
peakuii ¥ GOpMyIHPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB




OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
CopeiicTBoBath | - cHOPMHUPOBAHHOCTh SKOJIOTHMYECKON KYIbTYpbI, | €CTECTBEHHOHAYUYHOM KapTHMHBI MHUpPA, POJIU XMMUU B TO3HAHHUM SIBICHUU
COXPaHEHHUIO NOHMMAaHHUE BIIMSHUS COLMAIBbHO-KOHOMUYECKUX | IPUPOAbI, B (OPMHPOBAHMUU MBIIUICHUS H KYJIbTYpPbl JIMYHOCTH, €€
OKpYXKarollled | MpoleccoB  HAa  COCTOSHUE  MPHUPOAHON U | PyHKIMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUs MPAKTHYECKUX
cpensl, COLMAIBHOW Cpeapl, OCO3HAHME TJOOAIBHOTO | 33/1a4 U IKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO U
pecypcocOepex | XxapakTepa dKOJIOTMYECKUX MpolieMm; MIPUPOJHON cpene;
€HHUIO, - TUIAHUPOBAHME M OCYIIECTBICHHE JCHCTBHH B | - yMETh COOJIIOJATh MpaBUIa HKOJOTHYECKU 1€]IeCO00pa3HOro MOBEACHUS B
MIPUMEHSATH OKpYXarollled cpele Ha OCHOBE 3HAHUS LeJiel | ObITy U TPYJOBOM IESATENBHOCTH B IIENIIX COXPAaHEHHUS CBOETO 30POBbS U
3HaHUS 00 YCTOMUYMBOI'O pa3BUTHUS YEIIOBEUYECTBA; OKPY’KaIOIlled NPUPOJHON CPEAbl; YUUTHIBATH OIIACHOCTH BO3ACUCTBUS Ha
U3MEHEHUU AKTUBHOE HENpPUITHE JEUCTBUM, NPHUHOCAIIUX | )KUBbIE OPraHU3Mbl OINPEJCICHHBIX BEIIECTB, MOHUMAsl CMBICI IOKA3aTeNs
KJIMMATa, BpEJl OKPYKAIOIIEH CpeJe; MpEAEIbHON TONYCTUMON KOHIEHTPALUU
MPUHIHUIIBI - yYMEHHE TMPOTHO3UPOBATH HEOIArONPUSATHBIC
OepexIInBOro HKOJIOTMUYECKNE IOCIEACTBUS IMPEANPUHUMAEMbBIX
MIPOU3BOJCTBA, | ACHCTBUM, IpeIOTBpalIaTh UX;
3¢ heKTHBHO - pacimpenue OTIbITa JIeATeTbHOCTH
JIEHCTBOBATh B | KOJIOTMUYECKOM HAIIPaBJICHHOCTH;
Ype3BbIYAHBIX | - OBJIAJICHUE HaBbIKAMU y4€OHO-
CUTYyaIUAX HCCJIE10BATENbCKOM, MPOEKTHON M COLIMATIBHON

JIeSATEIbHOCTH;
IIK 2.1. -BJIaJICHNE OCHOBHBIMU METOJaMH HAY4HOT O - ¢(OPMHUPOBAHHOCTD MPECTABICHUN: O XMMUYECKON COCTABIISIONIECH
Pa3pabaTbiBaTh | MO3HAHUS BEUIECTB U XUMHUYECKUX SIBJICHUM €CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUI
TpeboBaHus K | (HaOmo/ieHNe, U3MEpEHHEe, IKCIIEPUMEHT, IPUPOJBI, B (OPMUPOBAHUU MBIIICHUS U KYJIbTYPhI THUYHOCTH, €€
IPOrPaMMHBIM | MOJEIIMPOBAHNUE); (G yHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHUs TPaKTHYECKUX

MOJYJISIM Ha
OCHOBE aHa/ImM3a
MIPOEKTHOU U
TEXHUYECKOM
JIOKYMEHTalUH
Ha MpeIMET
B3aUMOJICUCTBU
sl KOMIIOHECHT

-chopMHpPOBAHHOCTH YMEHUIA TPOBOAUTH PACUETHI
10 XUMUYECKUM (pOopMysiaM U ypaBHEHUSIM
XUMHYECKHUX PEAKIHid ¢ UCTIOTb30BAHUEM
(bu3NYECKUX BEJIINYMH, XapaKTEPU3YIOIIHNX
BEIIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAaCCHI,
00beMa (HOpMaJIbHBIE YCIIOBHUS ) Ta30B, KOJTUYECTBA
BEIIECTBA; UCIIOJIH30BATh CUCTEMHBIE XUMHUECKUE
SHaHUWA OJId IPUHATUA peIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMHU
" X IPUMCHCHUEM,

3a]1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U
MPUPOAHON CpeliE;

- ¢hopMHPOBAaHHOCTH YMEHUM BBISBIIATH XapaKTepHbIE MPU3HAKH U
B3aUMOCBA3b U3YUCHHBIX HOHSITI/Iﬁ, MMPUMCHATH COOTBETCTBYIOIINEC IMTOHATHA
MIPU OMHMCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX
BCIICCTB U UX HpeBpaHIeHI/II\/'I; BBEISIBIISITH B3aMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSMHU U NMPEACTABICHUSIMU JPYTHUX €CTECTBEHHOHAYYHBIX MPEAMETOB;
- chopMHUPOBAHHOCTH YMEHHI HCTIOIB30BaTh HANMEHOBAHUS XUMUIECKUX
COEIMHEHUI MEXIYHAPOIHOTO COK03a TEOPETUUECKON U MPUKIIATHON XUMHUH
N TPUBHAJIBHBIC HA3BAHUA Ba)KHEHIITNX BCILICCTB (aI_[eTI/IJ'IeH, rIMOCPUH,
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-c(hOpMUPOBAHHOCTh YMEHUH TNIAHUPOBATH U
BBITNOJIHATh XUMUYECKUI dKCIIEPUMEHT
(mpeBpallleHus: OpraHUYECKUX BELLECTB IpU
HarpeBaHuy, MOIY4YCHHUE ITHICHA U U3yYEHHUE €ro
CBOMCTB, KAUECTBEHHBIC PEAKLIUK HA aJIbJCTHUIBI,
Kpaxmall, YKCYCHYIO KHCJIOTY; ACHATYPALHs
0EJIKOB IIPU HarpeBaHUHU, IIBETHBIE PEAKIIUU
0€eJIKOB; MPOBOAUTH PEAaKLUM HOHHOTO 0OMEHa,
OIIPENEIATh CPENY BOAHBIX PACTBOPOB,
Ka4yeCTBEHHbIE peaKkIH Ha cysb(daT-, KapOoOHAT- U
XJIOpUJ-aHUOHBI, HA KATUOH AMMOHMS; PeIlaTh
JKCIIEPUMEHTAIIBHBIE 3a/1a41 110 TEMaM
«Meramnel» u «HemeTannel») B COOTBETCTBUHU C
IpaBUJIAMU TEXHUKHU 0€30MacCHOCTH NPU
oOpalleHnH C BeIeCTBaMU U 1a00paTOPHBIM
000pyI0BaHUEM; NIPE/ICTABIIATH PE3YJIbTAThl —
XUMHYECKOTO dKCIIEPIMEHTa B (hopMe 3amucu
YPaBHEHHUI COOTBETCTBYIOIIMX PEAKLIUN U
(opMyIHMpPOBATH BBIBOJIbI HA OCHOBE ATHX
pe3ynbTaTOB;

¢benon, popmanpIaeTua, yKCyCHask KUCIOTA, TIUIHMH, YTapHbIH ra3,
YTJIEKUCITBIN Ta3, aMMHaK, TallleHas U3BECTh, HEralIeHast U3BeCTb, INTHEBas
coJla U APYTHX), COCTABIATH (DOPMYJIbl HEOPTaHMUYECKUX M OPraHUYECKHX
BEILIECTB, YPABHEHUSI XUMHUYECKUX PEAKLUH, OOBACHSITH UX CMBICI;
HOJTBEPIK/IaTh XapaKTePHbIC XUMHUYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOLIMMH SKCIIEPUMEHTAMH U 3aMIUCSIMHU YPAaBHEHUH XMMUYECKUX
peaKuuii;

- cOPMUPOBAHHOCTh YMEHHH yCTaHABINBATh IPUHAUIC)KHOCTh N3YUCHHBIX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB K OMPEIeICHHBIM KJIaccaM U
IpyIIaM COeTMHEHUH, XapaKTepU30BaTh UX COCTAaB U BAKHEHININE CBOWCTBA;
OIPE/ICTISTh BU/IbI XMMUYECKHX CBSI3eH (KOBaJICHTHAsI, HOHHA,
MeTaJJTMYecKasi, BOJOPOIHAS), TUITHI KPUCTALTMYECKUX PELIETOK BEIIECTB;
KJIacCH(PUIUPOBATH XUMUYECKUE PEAKIIUH;
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2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbHOM JUCIUILIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Bupa yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72
B T.Y.

OcHOBHOe coep:KaHue 64
BT. 4..

TEOpEeTUIEeCKoe 00ydeHne 30
PAKTUYECKHUE 3aHSITUS 34
U3 HUX: Ta0OpaTOpHbIE 3aHATUS 10
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (codepKaHue 6
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TeopeTudecKoe o0ydyeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTounas arrectanus (AugPepeHIUPOBAHHBIN 324€T) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

Dopmupyem
HaumeHoBaHue Conep:xxanue yuyeOHOro marepuasa (0CHOBHOe M MPodeccHoHAIbHO- Oo0bem ble
pa3aesioB U TeM OPHEHTHUPOBAHHOE), JIA0OPATOPHbIE H NPAKTHYECKHE 3AaHATHS, IPUKJIATHON MOAYJIb 4acoB | KOMIIETEHII
UM
1 2 3 4
OcHoBHoOE conepxaHue 64
Pa3nesn 1 OcHOBBI CTPOEHHUS BelleCcTBA 8
Tema 1.1. CoBpemMeHHass MojJeJb CTpoeHusi artomMa. CHUMBOJIMYECKHMH S3BIK  XUMHHU. 2 OK 01
Crpoenne aToMoB XUMHUECKUH  dJJeMeHT. OIeKTpoHHass KoH(urypamus aroma. Kiaccudukarms
XHMHYECKHX JJIEMEHTOB | XMMHYECKHX 3JEMEHTOB (s-, P-, d-ajeMeHThI). BajeHTHbIC 3JIEKTPOHBI. BaleHTHOCTD.
U MPUPOJIA XUMHYECKO# | DIEKTpOHHAsT MpPUPOAA XUMHUYECKOH CBSI3U. ODJEKTPOOTPHULIATEIBHOCTh.  Buabl
CBSI3H XUMHUYECKOH CBsI3M (KOBaJCHTHAs, MOHHAsI, METa/NInYecKas, BOJOPO/IHAsL) U CIOCOObI ee
o0OpazoBaHus
IIpakTHyeckune 3aHATHSA 2
1 Pemenue 3agaHuii Ha MCHOJAb30BAHME XHMHUYECKOW CHMMBOJIMKH M HAa3BaHMH
COeIMHEeHUI TT0 HOMEHKJIAType MEXAYHAapOJHOI0 COK3a TEOPETHUECKOW M MPUKIaAHON
XUMUU U TPUBUAIBHBIX HA3BAaHUM JJISI COCTABJICHHUS] XUMUYECKUX (POPMYII TBYXaTOMHBIX
coequHEHU (OKCHAOB, Cynb(QHUIOB, THUAPUIAOB U T.I.) U JPYIHX HEOPTaHUYECKUX
COCIMHEHHI OTAENbHBIX KiaccoB. [IpakTuueckue 3a1anus Ha YCTAaHOBJICHHUE CBSI3U MEXKY
CTPOCHHEM aTOMOB XHWMHUYECKHX JJIEMEHTOB U NEPHOJUYECKUM H3MEHEHUEM CBOMCTB
XUMUYECKUX DJEMEHTOB W HX COEAMHEHUH B COOTBETCTBHM C  TOJIOKEHUEM
[Ieproanueckoi CUCTEMBI.
Tema 1.2. IIpakTHYeckne 3aHATHS 4 OK 01
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IHepuoauveckuii 3aK0H 1
Tab6auua J.1.
MenpeneeBa

2 [lepuoanyeckasi cucteMa XuMu4ieckux 3j1eMeHToB .. MenneneeBa. Ouznueckuit
cmbicn Ilepuonuueckoro 3akonHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOWMCTB XMMHYECKHUX DJIEMEHTOB, 00pa3yeMbIX WMH IMPOCTHIX M CIOXHBIX BEIIECTB B
COOTBETCTBHUH C IIOJIOKCHHEM XHMHUYECKOro 3jeMeHTa B Ilepmommueckoil cucrteme.
MupoBo33peHueckoe U HaydyHoe 3HadeHue [lepuomguueckoro 3axkona /[.M. Menneneesa.
[Ipornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX AJIEMEHTOB.

3 PemeHue mNPaKTHKO-OPMEHTHPOBAHHBLIX  TeOPeTHYECKHX  3a/laHUil  Ha
XapakTEepU3alUI0 XUMHUYECKUX JJIEMEHTOB «MeTayminyeckue / HEeMETaUTMYEeCKHe
CBOﬁCTBa, QJICKTPOOTPULATCIIBHOCTE XHUMHUUYCCKUX J3JICMCHTOB B COOTBCTCTBHUH C HUX
AJICKTPOHHBIM CTPOECHHEM M TIOJIOKEHHEM B IEPUOJAMYECKOM CHUCTEME XHMHYECKHX
anemenToB JI.W. MenaeneeBa»

OK 02

Pa3nen 2 Xumuueckue pea

KM

Tema 2.1. Tunsl
XUMHYECKHX pPeaKkuuid

Kiaaccudukanus U THUNBI XHMHYECKHUX peaKUMil ¢ ydyacTHeM HeOpPraHu4ecKux
BemtecTB. CocTaBiieHUE ypaBHEHUN peakUui COEIMHEHUS, Pa3JIOKEHMs, 3aMELICHMUS,
oOMeHa, B T.4. peakluil rOpeHus, OKUCICHUA-BOCCTAHOBICHUS. Y PaBHEHUS OKHUCICHUS-
BoccTaHOBJIEHUs. CTeneHb okucieHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBICHUE U
yYpaBHUBAHHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI METOJOM 3JIEKTPOHHOTO
Oanmanca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAaKLUU B MPHUPOJIE, MPOU3BOICTBEHHBIX
rpolieccax U KU3HEIEATeIbHOCTH OPraHu3MOB

HpaKanecmle 3aHATHUSA

4 KosmvecTBeHHbIe OTHOIIEHHUS] B XMMHMH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHUU U PACUEThl IO YPABHEHUSAM XUMHUUYECKHUX peakiuil. MoJlb KaKk eMHUIA KOJINYECTBA
BeniecTBa. MoisipHas mMacca. 3aKOHBI COXPAaHEHHUSI MacChl M JHEPruu. 3akoH ABOraapo.
Mounsipabiii 00beM razoB. OTHOCHTENbHAsl IUIOTHOCTh Ta3oB. PacueTsl MO ypaBHEHUSIM
XUMHUYECKHX PEaKLUi C MCIIOJIb30BAaHHUEM Macchl, 00beMa (HOpMallbHbIE YCIIOBHS) ra3oB,
KOJIMYECTBA BEIIECTBA

OK 01
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Tema 2.2. Teopus 3JIEKTPOJIMTHYECKOMI AMCCOLMALMH. Honsl. DNEKTPOJUTHI, 2 OK 01
DJIeKTPOIUTHYECKAS HeaseKTposiuThl. Peakunu monHoro oOmena. CocraBieHHE peaklMii MOHHOTO oOMeHa OK 04
AMCCOUMALMSI M HOHHBIM | IyTEeM COCTABJIEHUS KX TOJHBIX M COKPAILIEHHbIX HOHHBIX YypaBHEHUW. KucCioTHO-
o0MeH OCHOBHBIE€ PEaKUMU. 3a/1aHUsI HA COCTABJIIEHUE MOHHBIX peakuuil. KonTposabHas padora

1 «CTpoeHue BenecTBa U XMMHYECKHE PeaKIm»

IpakTHYecKHe 3aHATHS 2

5 JlaGopaTopHas padora 1 «Tunbl xXuMu4eckux peakumii». McciaenoBanue TUIOB (10O

COCTaBY U KOJIMYECTBY MCXOJIHBIX U OOpPa3yIOIIMXCS BEIIECTB) U NMPU3HAKOB XUMUYECKUX

peakuuii. IlpoBeneHune peakuuid HOHHOIO OOMEHa, ONpENCIICHHWE Cpelbl BOJHBIX

pacTBOPOB. 3a7aHusl HA COCTABJIICHUE HOHHBIX PEaKITUil
Pazngen 3 CTtpoenne u cBOiiCTBA HEOPTraHM4YECKHUX BelIECTB 18
Tema 3.1. IIpenmer Heopranmveckoii xummuu. Kraccudukanus HEOpraHHYECKHUX BEIIECTB. 2 OK 01
Knaccupuxanus, [Ipocteie u cioxkubie BemiecTBa. OCHOBHBIE KJIAcChl CJIOKHBIX BEHIECTB (OKCHIBI, OK 02
HOMEHKJIATYpa U THUAPOKCHUIBI, KHUCIOTHI, COJH). B3auMOCBSI3b HEOPraHUYECKUX BEIIeCTB. ATrperarHbie IIK 2.1
cTpoeHHne cocTosiHUS  BemecTBa.  Kpucrajuimueckue ©  amMOpHBIC  BEIIECTBA.  [HIIBI
HEOpPraHuYecKHX KPUCTAIJIMYECKUX PEIIeTOK (aroMHas, MOJEKYyIsSpHas, WOHHAas, MeTalInyecKas).
BellleCTB 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOW PEHICTKU.

3aBUCUMOCTh XMMHYECKOM aKTMBHOCTH BEIIECTB OT BUJA XMMHYECKOW CBSI3U W THUMA

KpUCTAJUTMYECKOU pernieTku. [I[puamHbl MHOTOOOpPAa3us BEIIECTB

IIpakTHYeckue 3aHATHS 2

6 HomenksaTypa HeopraHM4ecKHX BeleCTB: Ha3BaHHE BEIIECTBA MCXOAS M3 HX
XUMHUYECKOH (DOpPMyYIBI WM COCTAaBICHHE XUMHUYECKOW (OPMYNbI MCXOAS U3 Ha3BaHUs
BenlectBa 1o MexayHaponHoil (MIOITAK) unu TpusBuanbHOl HOMeHKiIarype. Pemenue
MPAKTUYECKUX 3aJaHui MO Kiaccu(UKaluy, HOMEHKJIAType M XUMUYECKUM (popmyiam
HEOPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHBIM ras, YriIeKMCIbIM ras, aMMHaK,
raiieHasi U3BeCTb, HETalleHasl U3BECThb, INThEBAs COJA U JPYIHX): HAa3bIBaTh U COCTABIIATH
(hopMyJIbl XUMUYECKUX BELIECTB, OMPEAENIATh MPUHAAIE)KHOCTh K KiIaccy.

Hctounnku xuMudeckoit nHpopMmaiuu (cpeacTB MaccoBoit MHGopmaiuu, cetb HTepHeT
u gnpyrue). I[louck wuHPOpManuu 1O Ha3BaHUSAM, HIACHTHPHUKATOpPAM, CTPYKTYpPHBIM

bopmynam
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Tema 3.2. Pu3uko-
XHMHYeCKHeE CBOiiCTBA
HEOPraHU4eCcKHX
BeILECTB

Metaaabl. OO0mue ¢usnyeckne M XUMHUYECKHE CBOHCTBa MeTauioB. CrocoObl
NOJy4yeHHs. 3HAYCHHE METAJUIOB U HEMETaUIOB B IPUPOJE M SKU3HEAEATEIbHOCTU
YenoBeKa MW OpraHm3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3WH, CIIOCOOBI 3aIlUTHI
METAJUIOB OT KOPPO3UHU

Hemertamnpl. O0mue pu3nyeckue u XMMHUYECKHE CBOMCTBA HEMETAILIOB. THITUYHBIE
ceoiictBa HemetayioB [V— VII rpynn. Knaccudukanus u HOMEHKIATypa COSAMHEHUI
HemeTaoB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPHPOJIE

XHUMHYecKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKHMX BelecTB (OKCHU[IOB,
THIPOKCUIOB, KUCIIOT, COJEN U Jip.). 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOJIHBIX COEIMHEHUH, BBICIIUX OKCHJOB M I'MIpokcuaoB. KoHTpoJbHas
padora 2 «CBoiicTBa HEOPraHMYECKHUX BeleCcTB)

IlpakTH4yeckue 3aHATUA

7 CocTaBiieHHe YPABHCHHH XMMHYECKHX PEAKIUI C y4yacTUEM IPOCTBIX M CIIOKHBIX
HEOPraHWYECKUX BEIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAJNIOB, HEMETAUIOB U
aM(pOTEepHBIX DJIEMEHTOB, HEOPTraHMYECKUX KHUCIOT, OCHOBaHMA U  aM(OTEpHBIX
TUJIPOKCHJIOB; HEOPTaHUYECKUX COJIEN, XapaKTEPU3YIOIIMX UX CBOMCTBA.

8 PeuleHue NPakTHKO-OPHEHTHPOBAHHBIX TeOPeTHYECKUX 3aJaHUH Ha CBOMCTBA,
COCTaB, MOJy4YeHHE U 0€30MacHOE HUCITIOIh30BAHNE BAKHEUIIINX HEOPTaHUYECKUX BEIICCTB
B OBITY U MTPAKTUYECKON JEATETLHOCTH YEeTIOBEKa

OK 01
OK 02
IIK 2.1

Tema 3.3.
NpenTnduxanus
HEOPraHU4ecKux
BelLIECTB

IIpakTHYecKkue 3aHATHA

9 JIaGopatopHas padora 2 «neHTH(UKANUSA HEOPraHMYECKUX BellecTB». PemeHue
OKCIICPUMCHTAJIBHBIX 3aJa4d 110 XUMHYCCKUM CBOMCTBAM METAJNIOB H HEMCTAJIJIOB, IIO
pacro3HaBaHMIO M TOJYYEHUIO COCAMHEHUI MeTalyioB M HeMeTayuloB. VaeHTudukarys
HCOPraHNMYCCKUX BCIICCTB C HCIIOJIB30BAHUECM HUX (bHSI/IKO-XI/IMI/ILIGCKI/IX CBOfICTB,
XapaKTepHBIX KaueCTBEHHbIX peakiuii. KauecTBeHHbIe peakunu Ha cynbdar-, kKapOoHaT- U
XJIOpUA-aHWUOHBI, HA KATUOH aMMOHUSA

OK 01
OK 02
OK 04

Pa3znen 4 CtpoeHue u CBOMCTBA OPraHU4YeCKHX BellecTB

20
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Tema 4.1.
Knaccupuxanus,
CTPOEHHE 1
HOMEHKJIaTypa
OpPraHMYecKuX BellecTB

IlosiBIeHMe M pa3BUTHE OPraHU4YecKOM XMMHMH Kak Hayku. IIpenmer
OpraHMYeCKOM XuMuu. MecTo M 3HAY€HUWE OPraHWYeCKOM XUMHM B CHCTEME
€CTECTBEHHBIX HayK. XHMHUYECKOE CTPOCHHME KAaK IOPSIJOK COCIMHEHHsS aTOMOB B
MOJIEKYJIE COIJIACHO HX BAJIECHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUU XHMHUYECKOTO
CTpPOEHMsSI OpraHuueckux coenuHeHudi A.M. bytnepoBa. VYriepoaHslii ckener
OpPraHUYECKOM MOJIEKYJBl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHMYECKOIO CTPOCHUS
Monekyn. M3omepust m wuszomepsl. llonstne o QyHKmoHanbHOW Tpymnme. Paamkan.
[Ipunuunsel  kjnaccu(uUKaMM ~ OPraHUYECKUX  COEIUHEHUH. MesxynapoHas
HOMEHKJIaTypa M IPUHLUIIBI HOMEHKJIATyphl OpraHudyeckux coequHeHui. Ilonstue 00
a30TCOJEpXKAILUX COEIUHEHUSAX, OHMOJIOrMYECKH aKTHUBHBIX BellecTBax (yriaeBojax,
KHpax, Oeiakax W Jp.), BBICOKOMOJEKYJSPHBIX COEIMHEHHUSIX (MOHOMEp, TOJIHMED,
CTPYKTYPHOE 3BEHO)

IlpakTH4yeckue 3aHATUA

10 HomeHk1aTypa OpraHM4ecKHX COeJUHEHUH OTIAeJbHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBILICHHBIE U APOMATUYECKUE YTIIEBOJOPObI, CIUPTHI, (EHObI, albJACTH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIOTHI M Jp.) CocTaBieHHWE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(dbopMyll OpraHMYECKHX BEIIECTB OTAENBHBIX KIACCOB, HCIONB3YSd HUX HAa3BaHUS IIO
CUCTEeMAaTUYCCKOW M TPUBHAIBLHON HOMEHKIJIAaType (ITHIICH, alleTHIICH, TIUIepruH, (GeHom,
dbopManpaeru, YKCycHas KHCIOTa, IMIMH). Pacdersl mpocreiimieid  Gopmymsl

OpPraHMYECKOI MOJIEKYJIbI, UCXO/S U3 JIEMEHTHOro cocTana (B %)

OK 01
IIK 2.1
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Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeTNHeHu

DuU3MKO-XUMHYECKHE CBOMCTBA OPraHUYeCKUX COCIUHECHUN OTAeIbHbIX KJIACCOB
(ocobenHocTH Kiaccu(UKalMKM U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTUYECKUH psll U
obmas dopmyna; uzomepus; (GpU3NUIECKHE CBOICTBA; XUMHUYECKHE CBOWCTBA; CIOCOOBI
MOJTYy4YCHUS ):

— TpeeNbHbBIC YTICBOIOPOABI (aJTKaHbI U IUKJIOATKaHbI). ['opeHue MeTaHa Kak OJHUH
13 OCHOBHBIX MCTOYHHMKOB TE€IJIa B MPOMBINIICHHOCTH U ObITy. CBOWMCTBA MPUPOAHBIX
YIIIEBOIOPOIOB, HAXOXKICHUE B TIPUPOJIE ¥ IPUMEHEHHE aJTKaHOB;

— HempeJeNbHble (aJIKeHbl, AJIKUHBl U alIKaJMeHbl) U apOMaTHYECKUE YTIIEBOJIOPOIDI.
lopenne ameruneHa Kak HCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHH IS CBAPKU H
PE3KH METaJNIOB

— KUCJ0POcoep:KalIue coeTUHEeHUs (CTUPTHI U PEHOJIbI, KapOOHOBBIC KHCIIOTHI U
3¢upBl, anbAETHAbBl W KETOHBI, JKUPBI, yrieBoasl). [IpakTuueckoe mpuMeHEHHE
STWICHIJIMKOJIS, TAWIepuHa, ¢eHona. [IpumeHeHWe Qopmanbaernua, areraibieruia,
YKCYCHOHM KHCIOTHL. MbllIa KaK COJM BBICIIMX KapOOHOBBIX KUCJIOT. Mololue CBOWCTBA
MbLIa

— a3oTcojAep:kaiiue coequHeHHsl (aMUHBI M aMHUHOKHCIOTBI,  OCJIKH).
BbICOKOMOJIEKYISIpHBIE  COCAMHCHHSI (CHHTETUYCCKUE H  OMOJOTHYCCKH-AKTHBHBIC).
Monomep, momumep, CTPYKTypHOe 3BeHO. [lommMmepusamusi STHJIEHAa KaK OCHOBHOE
HaIPaBJICHUE €T0 MCIIOIh30BAHHUS.

I'enetnueckas CBSI3b MEXKIY KJIACCAMH OPTaHUYECKUX COCTMHEHUN

IIpakTHYecKkue 3aHATHA

11 CpoiicTBa OpraHn4yecKMX COeJMHEHUH OTAeJbHbIX KJIACCOB (TpUBHAJbHAS U
MEXKJIyHapoAHas HOMEHKJIAaTypa, XHUMHUYECKHE CBOMCTBA, CHOCOOBI  IMOJyYCHHMS):
npeneabHble (aNKaHbl U UKIIOAJIKaHbl), HETIPEAeIbHbIE (aJIKEHBI, AIKUHBI U aJIKaJUEHbl) U
apoOMaTUYeCKHUe YIJIeBOJOPOAbI, CIUPTHl U (heHObl, KapOOHOBBIE KHUCIOTHI U IPUPHI,
abJIeTH/Ibl U KETOHBbl, AMUHBl U AMHUHOKHUCJIOTBI, BBICOKOMOJIEKYJIIPHbIE COEAMHEHMS.
3aJaHusl Ha COCTaBJIEHUE YPAaBHEHUN XMMHMUYECKHX PEAKLUM C y4aCTMEM OPTraHUYECKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOEHUS

12 CocraBienne cxeM peakuuid (B TOM UHCI€ MO TNPEIJIOKEHHBIM IIEMOYKaM
MPEBPAIICHUI), XapaKTEPHU3YIONINX XUMHUYECKUE CBONCTBA OPraHUYECKUX COCTUHEHUN
OTJIENBHBIX KJIACCOB, CIIOCOOBI UX TOMYyYEHHUS M Ha3BAaHUE OPTaHUYECKUX COCIUHEHUH 10

TPUBHAJIBHON WIM MEKyHAPOJHON CHCTEMAaTHYECKON HOMEHKIIAType.

OK 01
OK 02
OK 04
IIK 2.1
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PemreHne  NpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKMX  3aJaHMM HA  CBOMCTBA
OpPraHUYECKUX COCIMHEHUH OTIEIBbHBIX KJIACCOB

13 JlaGoparopuasi pabora 3 «lIIpeBpaimieHusi OpraHM4YecKMX BeleCTB MPH
HarpesaHum». [lonyueHnne sTuneHa u U3yd4eHue ero CBOMCTB. MoaenupoBaHue MOJIEKYII U
XMMHMYECKHX TPEBPAILCHUI HA IPUMEpPE dTaHa, STUWICHA, alleTUIIEHA U Jp.

Tema 4.3.
Nnentunduxanus
OPraHMYecKuX BellecTB,
HX 3HAYEHHE U
npuMeHeHHne B ObLITOBOW 1
MPOU3BOJACTBEHHOMI
AeATEJILHOCTH YeI0BeKa

Buoopranuyeckue coequHenusi. Ilpumenenne u Ouonoruyeckas pojib YrieBOIOB.
OxwuciieHue yriieBoioB — UCTOYHUK SHEPIHU JKUBBIX OpraHu3MoB. O61acTu NpUMEHEHUs
amMuHOKUCIOT. [IpeBpamieHuss OeiIKOB NMHIM B oOpraHu3zMe. buosjormueckue (QyHKIUU
0enkoB. bruonornveckne GyHKIMH )KUPOB.

PoJsib oprannyeckoii XUuMHM B pellieHHH NMpodseM nuiueBoii 6e3onmacHocTH. Poib
OpPraHUYeCKOM XMMMHU B PELICHUU NMPOOJIEM SHEPreTHUecKoi Oe3011acHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3JAHMM  HOBBIX  MarTepHalioB, HOBBIX  HMCTOYHHKOB  DHEPIUH
(anmbTepHATHBHBIE UCTOUYHUKHU 3Hepruu). OnacHOCTh BO3JEHCTBUS Ha KHUBbIE OPraHU3MbI
OpraHMYECKHUX BEUIECTB OTAENIbHBIX KJIAcCOB (YIJIEBOAOPOIbL, CHUPTHI, (HEHOJIBI,
XJIOPOPIaHUYECKHUE IMPOM3BOJHBIE, AIBJETUABI M Jp.), CMBICI IOKa3aTels NpenesbHO
nonyctumoi koHueHTpauuu. KonTposbHasi padora 3 «CrpykTypa M CBOMCTBa
OPraHHYecKHX BellecTB»

IlpakTH4yeckue 3aHATUSA

14 JlaGopatopnas padora 4 «HaeHTudukanmusi OpPraHMYecKUX CoeIUHEHUH
OT/IeJIbHBIX KjIaccoB» VneHTuduKams opraHMuecKuX COCTUHEHUN OTAENbHBIX KIACCOB
(Ha TpuMepe anbpACTUIIOB, KpaxMajia, YKCYCHOM KHCIOThI, O€ITKOB W T.I.) C
WCIONIb30BaHUEM WX (U3UKO-XMMHUYECKUX CBOWCTB U XapaKTEPHBIX KayeCTBEHHBIX
peakuuii. Jlenarypaumsi Oenka nmpu  HarpeBaHuW. [[BeTHble peakiuu  OENKOB.
Bo3HUKHOBEHNE aHATUTUYECKOTO CUTHAja C TOYKH 3PEHHS XUMMUYECKUX MPOLECCOB IMpHU
MPOTEKAHWU KAYECTBEHHOW PEaKIIMH, TO3BOJISIONIEH HACHTU(PUIIUPOBATH MPEITI0KCHHBIC
OpraHUYECKHE BEILECTBA

OK 01
OK 02
OK 04
IIK 2.1

Pa3nes S Knnernyeckue U TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHUYECKUX pPeaKuii
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Tema 5.1 Cxopoctb
XHUMHYECKHX peaKkIuid.
XuMH4yecKoe

CxopocTh peaknuu, ee 3aBHCHMOCTh OT PAa3JMYHBIX (AKTOPOB: TPUPOALI
pearupyromux BEIIEeCTB, KOHUEHTPALUU pEarupyrolMX BELIECTB, TEMIIEpaTypbl U
TUTOIIAM PEaKIMOHHON MOBEpXHOCTHU. TersioBbie 3(h(heKThl XUMHUYECKUX peaKIfid. DK30-
U 3HIO0TepMHUUYECKHE, peakiuuu. OOpaTUMOCTh peakiuid. XUMHUECKOEe PAaBHOBECHE U €ro
CMEILICHUE M0/ JEHCTBHEM pa3IU4YHbIX (AKTOPOB (KOHIEHTpPAIMS PEAareHTOB WU
IIPOAYKTOB PEAKLMHU, JABJIECHUE, TeMIepaTrypa) JUlsl CO3AaHUS ONTHUMAJIbHBIX YCIOBUH
IIPOTEKaHUs XUMUYeCKHX Ipoueccos. [Ipunnun Jle [laTense

OK 01
OK 02
IIK 2.1

HpaKTI/I‘{CCKI/Ie 3aHATHSA

15 PemteHne NpakTHKO-OPMEHTHPOBAHHBIX 3aJaHNI HA aHATU3 PAKTOPOB, BIUSIIOMINX
Ha H3MEHEHHE CKOPOCTH XHWMHUYECKOW peakluu, B T.4. C MO3ULIUNA OSKOJOTHYECKH
1enecoo0pa3HOro MOBEAEHUS B OBITY UM TPYAOPAaBHOBECHEBOW JEATEIBHOCTU B LENX
COXPAHEHHUS CBOETO 37I0POBbs U OKPYXKAIOIIEH MPUPOIHON CPEIbL.

16 Pemenune npakTUKO-OPUEHTHPOBAHHBIX 33/laHUIl HA MPUMeHeHUue NpuHnuna Jle-
IIaTeane AJI HaXOXKJACHUS HAIIPaBJICHUA CMCIICHUS paBHOBCCUA XUMHUYECKOU pCakuuu u
aHayu3 (PaKTOPOB, BIUSIOLIUX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02
IIK 2.1

Pa3zngen 6 PacTtBopsl

Tema 6.1.
IonsTHe 0 pacTBOpax

PacTBopenne kak ¢Qusnko-xumuyeckuii mnpouecc. PactBopel.  CrnocoObl
IIPUTOTOBJIEHUS] PAcTBOPOB. PacTBOprMOCTh. MaccoBasi 0 pPaCTBOPEHHOIO BEILECTBA.
CwMmbIcnT TOKazaTessl NpeleNbHO JOMYCTUMOM KOHLEHTPAallMd W €ro HMCIOJb30BaHUE B
OlLIEHKE »JKojoruyeckon Oe3zomacHocTu. [IpaBuia sKoNOrHYecKH IenecooOpa3HOro
MOBE/ICHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 3/10POBbs U
OKpY)KaloIlleld IMPUPOAHOM Cpelbl; ONAaCHOCTb BO3AECHCTBHUS HA JKUBBIE OPTraHU3MBI
OIIPEJICJIEHHBIX BEILECTB.

Pemenne  mpakTUKO-OPUEHTHPOBAHHBIX  PACUETHBIX  3aJaHUH  HA  PacTBOPBHI,
HCIOJIb3yeMbI€ B OBITOBOM 1 MTPOM3BOJCTBEHHON JESITEILHOCTH YeIOBEKa

OK 01
OK 02
OK 07
IIK 2.1

Tema 6.2. UccenoBanue
CBONCTB PacTBOpPOB

IIpakTHYecKkue 3aHATHA

17 JIabopaTopHas padorta S «IIpurorosiieHue pacTBopoB». [Ipurorosinenue pacTBopoB
3a/laHHOM (MaccoBoil, %) KOHLIEHTpalUH (C IPaKTUKO-OPUEHTUPOBAHHBIMHU BOIPOCAMH) U
OIIpeJIeJICHUE CPElIbl BOJHBIX pacTBOPOB. PenieHue 3aa4 Ha IPUrOTOBIIEHUE PACTBOPOB

OK 01
OK 02
OK 04
IIK 2.1
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IIpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coiep:KaHNe NPUKJIATHOTO MOAYJIsT)

Pazgen 7 Xumus B ObITY M IPOU3BOJACTBEHHOM 1€ATEJILHOCTH YeJI0BeKa

Tema 7.1 Xumus B ObITY
U MIPOU3BOICTBEHHOM
AeATeJILHOCTH YeJI0BeKa

HogBeiilumne J0CTHKEHUS XMMHUYECKO HAYKM M XHMHYECKOH TexHoJiormu. Poib
XUMHH B O0OECMEYEHHH SKOJOTHYECKOW, DHEPreTHYECKON M TUIIEeBOW OE30MacHOCTH,
pazButud MeaunuHbl. [IpaBuia moucka W aHalIM3a XUMHYECKOW HMHPOpMAIUU U3
pa3MYHBIX MCTOYHUKOB (Hay4yHass M y4dyeOHO-Hay4yHasl JUTEpaTypa, CPeACTBA MAacCCOBOM
nHpopMmanuu, cetb UHTEpHET)

HpaKTI/I‘{CCKI/Ie 3aHATHSA

18 IMouck U aHaIU3 KeiicOB 0 MPUMeHEHHH XMMHYECKMX BelIeCTB M TEXHOJIOTHH C
yueTtoM Oynaymeil npodeccHOHaJbHOW — AEATENbHOCTH IO TeMaM: Ba)kKHeHIIne
CTPOUTCIIBHBIC MAaTCpUalibl, KOHCTPYKIIHUOHHBIC MaTCpHajibl, KPpaCKHU, CTCKJIO, KCpaMUKa,
MaTepuaibl s 3JEKTPOHUKH, HaHOMAaTepUallbl, TEKCTUJIbHBIE BOJIOKHA, HCTOUYHUKHU
OHCPIUHr, OPraHNnv4CeCKUC 1 MUHCPAJIbHBIC y,I[O6pCHI/I$I, JICKApCTBCHHLIC BCIICCTBA, OBITOBAs
XUMHUSL.

19 3ammra: IlpeacrasiieHne pe3yJIbTaTOB pellieHUs] KeiicoB B (popMe MUHH-I0KJIA/Ia
¢ mpe3eHTanuei

OK 01
OK 02
OK 04
OK 07
IIK 2.1

IIpome:kyTouHas arrectauus mo aucuumnanne (auddepeHuupoBaHHbIN 324eT)

Bcero

72

21




3. YCJIOBUSA PEAJIN3AIIMA TPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JANCHUITTINHBI

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHMYECKOMY 00ecnedyeHHI0
Jnsg peanuzanuy OporpamMmbl JAMCLUUILIMHBL MPEAYCMOTPEHBI CIEAYIOIIME CIELHAIbHbIE
MOMEIICHHS: YUeOHBIN KaOMHET XMMHUHU M YICOHOM XUMHUYECKOMN J1abopaTopuu.

Oo6opynoBanue y4eOHOro KaOuHera (HArJs/IHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yaeOHbIe GUIBbMBI, UGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

Texnuveckue cpeacrsa 00y4yeHHsi: KOMIBIOTED C yCTPONWCTBaMU BOCIPOU3BEIECHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM, MYJIbTUMEINIHAS TOCKa.

Oo0opynoBanue Jadopartopum U padovYux MecT JIadOPATOPUM: MEH3YPKH, IHUIIETKU-
KareJbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIYIIbl, IPEIMETHbIE U IOKPOBHBIE CTEKJIA, IUIAHLIETHI JIS
KaleJbHBIX peakluii, GuiIbTpoBaibHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOKku, QoHapuku, HAOOP PEaKTUBOB, CTEKJISHHBIC MAIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIE
WIMH]PBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JieiuTenbHble nuanHapuaeckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbie YaIIKH, MUHLETHL, (UIBTPHl OyMakHbIE, BaTa, Mapisi, 4acOBbIE CTEKJA,
AIIEKTPOIUIUTKH, JIAOOPATOPHBIE MITATHBBI, CIIMPTOBBIC TOPENKH, CIHYKH, MPUOOP VIS MOITYydSHHS
ra3oB (Win mpoOUpKa ¢ ra300TBOHON TPYOKOH), AepKATEIH I POOUPOK, CKIISTHKU IS XPaHEHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XuMHueckue crakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEJIbHBIE LIUIMIBI; CEKYHIOMEPHI (TaliMepbl), MepHble podupku (Ha 10-20 Mi) u MepHbIe KOJIObI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAWKATOpHAs IIKalla; YHUBEPCATbHBIM MHIUKATOp; numeTku Ha 1, 10, 50 mu (unu mo3zaropsl Ha 1, 5
u 10 mi), 6ropeTKu Juid TUTPOBaHUS, MeAUIMHCKHE mmpuibl Ha 100—150 mu1, ntabopaTtopHble W/HUIH
aHaJIUTUYEeCKUe Bechl, pH-MeTpsl, CymmibHBIN 1IKad, U Ip. TabopaTopHOe 000PYyI0BAHUE.

3.2. UndopmannoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

1. Jlna peanuzanuu mnporpaMMmbl OuOIMOTEUHbIH (OHI 00pazoBaTENbHON OpraHu3aluu
JOJDKEH HMMEET IIeYaTHble M DIIEKTPOHHbIE oOpa3oBaTelbHble M WH(POPMAIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE JI UCMOJIb30BaHUS B 00pa30BaTEIbHOM IIpoliecce, HE CTaplie 5 JeT ¢ MOMEHTa
U3JJaHUS.

2. PexoMeHyeMble NeUaTHbIE U3/IaHUs [0 peanu3anuu oo1ueodpa3oBaTeaIbHON JUCIUILUIUHBL
IPE/CTaBICHbl B METOJMUYECKUX PEKOMEHALUAX [0 OpraHnu3alui 00ydeHusl.

3.2.1. Ileuammnvie uzoanus
1. I'abpuensn O.C. Xumus ans npodeccuil U crienuanbHOCTEN TEXHUYECKOro Mpoduis : yueOHUK
JUISL CTY[. yupexnaeHuit cpen. npod. oopazoanus / O.C.I'abpuensu, W.I'.OctpoymoB. — 4-¢ u3.,
crep. — M. : U3parenbckuii neHTp «Akagemusi», 2020. — 272 c., [8] c. uB. ui.
2.AndpunoreroBa, M. B. Xumwus: YueOHUK W TMPaKTHKyM ISl CpeAHEro MpodhecCHOHaTHLHOTO
obpazoBanus / U. B. Aaudunorenosa, A. B. badkos, B. A.llonkoB. — 2-e u3na. uchnp. u g0mM. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

3. Hleronmuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H.A. p B. Munaesckas. — Ca;
Hleronuxuna, -Ilerepbypr: Jlans, 2021. — 164 c.

4. Huxonbckuii, A. b. XuHusi: y4eOHMK M MNPAKTHUKYyM [JIsI CPEIHEro NpoQeccHOHAIbHOTO
obpazoBanus / A. b- Huxombsckmii, A. B. CyBopoB. — 2-¢ m3a, nepepad. u jon. — Mockaa:
Uz natensctBo FOpaiit, 2022. — 507 c.
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1.

3.2.2. /lononnumenvuvle uCMOUHUKU

J, N. Kynukosa. — Kazans: HUTVY, 2019. — 168 c.

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

-Hanéxnas

XUMHUYECKHX DJIEMEHTAX M NX CBOMCTBAX

I'yceBa, B, Xumus ms CIIO: yue6HO-MeToandeckoe mocodue EB. I'yceBa, M. P. 3uranmmuHa,

cpaBouHas HHGOPMAIHUS O

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA3OBATEJIBHOM
JANCHUITVINHBI

MPAKTUYICCKUX

KOHTpOJ'IB H OLCHKa pE3yJIbTaTOB 06y‘IeHI/I${ OCYHIECTBIACTCA B IIPOLECCEC IPOBCACHUIA

3aHATUH W Ja0OpaTOPHBIX  padoT,

TECTUPOBAHUA,

da TakKXKE€ BBIIIOJIHCHHUA

O6y‘laIOH_[I/IMI/ICH HMHAWNBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, PICCJI@,I[OBaHPlﬁ. Pe?)y.]'IBTaTBI 06y‘IeHI/IH
OMpeCACIIA0T, YTO o6yqa10umec;1 AOJKHBI 3HATb, IOHUMATb U ACMOHCTPUPOBATH IIO 3aBCPIICHUU
HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJISI U OICHKH pPE3yJIbTaTOB OCBOCHUS YYCOHOW HCITUTUIHHBI

UCTIONIE3YETCSI CHCTEMa OICHOYHBIX MEPONPUATHH, MPEICTABISAIONAas COOOW KOMILIEKC yUeOHBIX

MEPONPHSITHIA, COTIIACOBAHHBIX C pe3yibTaTaMu 0O0y4YeHHs u chopmynupoBaHHBIX ¢ yaerom ®I'OC
COO (mpeametnsbie pe3yabtatsl o aucuuiuae) u GI'OC CIIO.

Tunsl oeHOYHBIX

XUMHUYECKHX DJIEMEHTOB
U IPUPOJIa XUMUYECKOM
CBS3U

(hopMyIIbI COeAMHEHHI B
COOTBETCTBHUU CO
CTENIEHBIO OKUCIICHHS
XUMHUYECKUX DJIEMEHTOB,
WCXO/Isl U3 BaJICHTHOCTH U
ANEKTPOOTPHUIATETLHOCTH

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTaT 00yueHus .
MepoOnpHusITHI
| OcHOBHOe coiep:KaHue
1 DopMyIHPOBATH
Pasznen 1. OcHOBBI pMyHp
0a30BbIe MOHATHS H
CTPOEHHS BellecTBa
3aKOHBI XHMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune atomoB

XHUMUYECKHUX DJIEMEHTOB U
IPUPOJA XUMUYECKOU CBSI3N.

2. 3a1a4n Ha COCTaBJICHHE
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX COEUHEHUN
(oxcumoB, cynbGUI0B, THIPUIOB
U T.IL.).

3. 3amaHus Ha UCIIOJb30BaHUE
XHUMUYECKON CUMBOJIMKH U
Ha3BaHUI COEOUHEHMI I10
HOMEHKJIAType MEKIyHapOIHOTO
COI03a TEOPETUYECKOUN 1
MIPUKJIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JJIs
COCTaBJICHUS XHUMUYECKHX
(hopMyI IBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUIO0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

CO@,Z[I/IHCHI/II\/'I OTACJIBHBIX KJIaCCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabmuma J[.U.
Meupeneena

XapakTepu30BaTh
XUMHUYECKHE HJIEMEHTHI B
COOTBETCTBHH C UX
10JIO)KEHUEM B
IIEPUOINYECKON CHUCTEME
XUMHNYCCKHUX 3JICMCHTOB
J.N. Menneneena

1. Tect «Mertamnueckue /
HeMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHUX 3JIIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX 31eMeHTOB JI. 1.
MenneneeBay.

2. IlpakTryeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXIY
CTPOCHHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
H3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX
COCJIMHEHHUN B COOTBETCTBHU C
nonoxenueM [lepuoanueckoi
CHCTEME.

3. I[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUYECKUE 3aTaHUS HA
XapaKTEePU3aALUI0 XUMHUECKUX
9JIEMEHTOB: «MeTtainueckue /
HEMETaJNIMYSCKUE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEePUOINYECKON cCucTeMe
XUMHYECKHUX DJIIEMEHTOB

J.1. MenneneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapaKTepnsoBaTb THIIBI
XUMHYECCKHUX peaKum”l

KontpoabHnas padora
«CTpoeHue BelecTBa u
XHMHYECKHE PeaKnm
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHii
2.1 [ OK 01 Tunel XUMHYECKUX CocTaBisiTh peakiuu 1. 3amaun Ha cocTaBICHUE
OK 04 |peakiuii COCIMHEHMUS, Pa3IOKEHUs, | YPABHEHUN pPEeaKIUid:
oOMeHa, 3aMeIIeHuUs, — COCIMHEHMS, 3aMELICHUS,
OKHCJIUTENLHO- paznoxeHusi, 0OMeHa;
BOCCTAHOBUTEIBLHBIE — OKUCJIUTEIBHO-
peakiuu BOCCTAHOBUTEIBHBIX PEAKIIH C
UCIIOJIb30BaHUEM METO/a
3EKTPOHHOTO OaiaHca.
2. 3a/lauyu Ha pacyeT MacChl
BEIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLHH BELIECTB; PACUEThI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DNEKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUs 1. 3amaHus Ha cOCTaBIICHUE
JUCCOLIMAIMS M HOHHBINA |XUMHUYECKUX PEaKIIHH MOJICKYJISIPHBIX U MOHHBIX
oOMeH MOHHOI0 0OMEHa C peakuuii ¢ yuacTueM KUCJIoT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE N3MEHEHHS
KHCJIOTHOCTH CPEIBI
2. JIaboparopnas padota "Turbl
XUMUYECKUX peakuui"
3 Pa3nen 3. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora

CBOMCTBA
HEOPraHu4eCKHX
BeIeCTB

CBOMCTBA
HEOPraHu4eCKHUX
BeIIeCTB

«CBOHCTBa HEOPraHHYECKUX
BeLIeCTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3.1

OK 01
IIK 2.1

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (OPMYITBI UITH
COCTABJICHUE XUMHUYECKOU
(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauv Ha pacyeT MacCOBOM
JI0JIU (MacChl) XMMHUYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a1anus 1Mo
KJIacCU(pUKall1, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAINIMYECKON
pELIeTKH

3.2

OK 01
OK 02
IIK 2.1

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPHUCTAJUTNYECKOMN
pemeTku

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKIMi
C Y4acCTHEM IPOCTHIX U CIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEePHBIX DIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOIMCTBA U CIIOCOOBI OJTYYEHHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJIyYEHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHii
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHbIEC
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C y4aCTUEM
HEOPraHUYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JJIS UX
HUICHTH(PUKAIIY.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPTraHWYECKUX BELIECTB”

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA cBoiicTBa oprannveckux («CTpoeHmne u CBOMCTBA
OPraHu4eCKuX BeIeCTB OPraHMYecKHuX BelecTB»
BeLIECTB

41 | OK 01 Knaccudukanus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIeHHE
I[IK 2.1 |cTpoeHue u OpraHMYeCKUE BEIIECTBA B |HA3BaHUW OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEAMHEHUI IO TPUBUAIILHOW WIIH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibt
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 DJIEMEHTHOTO cocTaBa (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBINBATh 1. 3anaHus Ha cOoCcTaBJIEHHE
OK 02 |coenuHeHUI 3aBUCHUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX pPEaKIUI
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
[K 2.1 OpPraHWYECKUX BELIECTB OT |BEIIECTB HA OCHOBAaHUU UX

CTPOCHUSA MOJICKYJI

COCTaBa M CTPOEHUS.
2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA U
TEHETUYECKOM CBS3U
OpPraHUYECKUX BEIECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHIH
KJIACCOB.
3. PacueTtHbnle 3a1a4uu o
YPaBHEHUSIM PEAKLHUI C yHaCTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BEILIECTB IIPY HarpeBaHuu"
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTUKO-OpUEHTHUPOBAHHbBIE
OK 02 |opraHnuyeckux BEIECTB, |KAUECTBEHHBIC PEAKIIUU  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHU4YeCKHUX XMMHYECKUX PEAKIUi ¢ ydacTuEM
[IK 2.1 |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTACNbHBIX |OPraHUYECKUX BEIIECTB, B T.4.
Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJI UX
JIESITEIbBHOCTH YEJIOBEKa UICHTU(HUKAIMA B OBITY U
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKIui
XHMHYECKHX peakuui
5 | OK Ol CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TE€OpPETHUYECKUE 3aJaHus Ha
IIK2.1 |paBHOBecue pearvpyronux BeIecTB U |aHaINU3 (PaKTOpOB, BIUAIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEAKIUI peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIMSTHUE U3MEHEHMS IpUMEHeHne npuHuuna Jle-
KOHLIEHTpauuu Bemiects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEpaTypbl HA paBHOBECHS] XUMUYECKOW peaKkIuu
CMeIlleHne XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE

Pasnen 6. PacTBopsl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTHKAMU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHii
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOPOB.
IIK 2.1 2. [IpakTUKO-OpUEHTUPOBAHHbIE
pacyeTHbIC 3a1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHOMN AESITEIbHOCTH
YelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBats Ghusnko- JlaGopaTopHas pabota
OK 04 |pacTtBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
IIK 2.1 HWCTUHHBIX PacTBOPOB

Il | [IpodeccuonaJbHO-OPHEHTHPOBAHHOE COJePKaAHUE (COTEPKAHUE MPUKIIATHOTO MOTYJIs1)

7 Pa3zgea 7. OuenuBarth nocjaeAcTBH |3amuTa Keica (¢ yueToM
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)
eI TeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa (ORI (%3 70107040

JIKOJIOTHYECKOI

0e3omacHocTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yauerom Oynymieit
OK 02  |mpou3BOJCTBEHHOM OBITOBOM U npodeccroHalbHOI
OK 04 |nmesTenbHOCTH YeIOBEKa |[IPOU3BOJICTBEHHON JESITEIbHOCTH)
OK 07 NesITeTbHOCTH YelioBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK 2.1 no3unui dxonoruueckor |1. Iloremnenune kiimMara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. bynymue marepuansl 17151 aBua-
, MAIIMHO- ¥ TPHOOPOCTPOCHHUSL.
3. HoBsle maTepuansl A
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX TPEnapaToB
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