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

KOMHCCHHA MaTEMaTHYECKHX U OOIIHX oT «28» mrons 2024 r. Ne 748
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[Ipencenarens 3.3. XanxaHokoBa

Onobpena
Ha 3aCe/IaHUU MIEAArOrnIecKoro COBETa
POTOKOJ OT «28» mroHs 2024 1. Ne 9

Pabouas nporpamma obmeoOpazoBatenbHoil quctumuinabl O/l 12 OC XUMMUMA paspaborana Ha
OCHOBe (hefepabHOTO TOCYAapCTBEHHOTO O00pa30oBaTEIBHOIO CTaHAApPTa CPEIHEro oOIero
00pa3zoBaHMs, YTBEP)KICHHOrO TMpUKa3oM MuHucTepcTBa 0Opa3oBaHMs M Hayku Poccuiickoi
®epnepaunn ot 17 masg 2012 r. Ne413, 3apeructpupoBanHoro B Munucrepcerse roctuiiuu Poccuiickoi
®enepauun 07 urons 2012 r. peructpanuoHHbld Ne 24480 ¢ WM3MEHEHMSIMH U JIONOJHEHUSIMH,
[IpumepHoit  mporpamMmmbl  00IIe00pa30BATEIBLHOM  AUCHHUIIIHHBI on. 12 X1UMMNUJ,
pexkoMengoBanHoit ®I'bOY JIIIO UPIIO B kayecTBe NMpUMEpPHOM NPOrpaMMbl IS peanu3aluu
OCHOBHOIl mpodeccronanbHOl o0Opa3oBatenbHoil mporpammbl CIIO Ha 6a3ze OCHOBHOrO OOIIETO
0o0pa3oBaHus C MOJYYEHHEM CpeIHero olIiero oopa3oBaHus, yTBepkIeHHON Ha 3acenanun CoBeTa
M0 OIICHKE COJEp>KaHUS M KadyecTBa IMPUMEPHBIX pabouux mHporpamm o0I11e00pa3oBaTENbHOTO U
COLIMATIbHO-TYMaHUTAPHOT'O IIUKJIOB CPEAHETO MpodeccnoHanbHOro 00pa3oBanus, mpotokoi Ne 14 or
«30» HOs16pst 2022 1., PI'OC CIIO no no cnenmanbrocTy 38.02.03 OneparmoHHas 1eATeIbHOCTh B
JIOTUCTHKE, YTBEPKIAEHHOTO IIpuKkazoM MunucrepctBa nmpocsenienus Poceniickoit denepanuu ot 21
ampesist 2022 1. Ne 257, 3apeructpupoBanHoro B Munucrepctse toctuninu Poccuiickoit deneparuun
02 uronst 2022 r. per. Ne 68712, YI'C 38.00.00 DxoHOMUKA U yIIpaBICHUE

Opranuzanus- rocylapcTBEHHOE OrOKeTHOE MpodeccHoHATbHOE 00pa3oBaTeIbHOE
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA30OBATEJBbHOM JUCIHUILIMHBI «XUMMUSI»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpe OCHOBHOI npodeccHOHATbHONH 00pa3oBaTeIbHOM
NPOrpaMmblI

OO6meoOpa3oBaTenbHas AMCUMIUIMHA «XHUMHS» U3ydaercs Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(EecCHOHANBbHON 00pa3oBaTeNbHOM
IIPOrpaMMbl YKPYITHEHHBIX Ipymnn crienuanbHoctei: 38.00.00.

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 COJIepKAHNE KOHKPETHOM Mpodeccruu Win CreualbHOCTH.

[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 0e30MacHOCThIO M  OLEHKOW TMOCIEACTBHI  OBITOBOW W
MIPOM3BOJICTBEHHOW JICATEIBHOCTH, IO OTpacisaM Oynymed MnpopecCHOHATBHON esATEIBHOCTH
o0yJarouuxcsi.

[lepron oOydeHuss © pachpeneicHHe II0 CeMecTpaM OmpereiseT oOpa3oBarenbHAs
OpTaHMU3aIHs CAMOCTOSTEIIBHO, C YIETOM JIOTUKU (POPMHUPOBAHUS MPEAMETHBIX PE3y/IbTaTOB, OOIIUX
U TpodeCcCHOHATBHBIX KOMIIETEHIMI, MEXIPEIMETHBIX CBS3€d C APYrMMH JAMCHUILTHHAMH
0011eo0pa3oBaTeabHOro U 001EenPoheCCHOHATBLHOTO UKIIOB Y4eOHOTO MIIaHa.

1.2. Henu U nu1aHupyeMble pe3yJibTaThl 0CBOCHHS THCIUILTHHBI

1.2.1. lleau 1 3aga4u AU CHUILIMHBI

DopMHUPOBAHUE Y CTYJEHTOB MPEACTABICHUS O XMUMHYECKOW COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KApTHUHBI MHpa KaK OCHOBBI NPHHSTHS PEIICHUH B KU3HEHHBIX W TPOW3BOJICTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOTO TIOBEICHHS B IPUPOTHOM Cpeie.

3apaum IUCHUIIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMHUYECKHX IPOIECCOB H
SABIIGHUH B OKpYXKawIled cpelne, I[EIOCTHOH HAydyHOW KapTUHBI MHUpPA, B3aUMOCBS3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBISTH (OPMYIbl HEOPTraHMYECKMX W OPTaHMYECKHUX BEIIECTB,
YpaBHEHUS XHMHUYECKUX pEakKlud, OOBICHITH WX CMBICH, HHTEPIPETUPOBATh 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 JIOCTHIKEHUH XUMHUYECKOW HAyKU M TEXHOJOTHM
JUTSL pa3BUTHSI COIMATILHOM M TIPOU3BOJICTBEHHOM cep.






1.2.2. IlnanupyemMblie pe3yjbTAaThl OCBOEHHUsI 001Ie00pa3oBaTeJbHOM JUCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC

(6010

Koa n IlnanupyemMble pe3yJbTaThl OCBOCHUS JUCIIHNIMHBI
HAHUMEHOBAHH

e

(popmupyembIx Oo6mme JucuMIiinHapHble
KOMIIeTeHIN I
OK 01. B yacTu Tpy/10BOr0 BOCIUTAHUS: - BIANETh CHUCTEMOW XHUMHUYECKHUX 3HAHWHA, KOTOpas  BKIIOYACT:
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
npoecCHoHa | TEXHOJOTUYECKOW U COLMATbHON HAIPABICHHOCTH, | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O0OBEM, YIJIICPOIHBIN 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 chepam | OMONIOTHMYECKH aKTHUBHBIE BEIIECTBA (YIJIEBOMBI, >KUPBI, OEJIKH), MOHOMED,
0 K pa3JIM4HbIM | IpO(eCcCHOHAIBHOM 1eATENbHOCTH, [OJIUMEP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYIISIPHBIE  COCIUHEHU,
KOHTEKCTaM OBjaseHne  YHHBEPCAJBHBIMH  Y4eOHBIMHU | KDUCTAJUIMYECKAs DPELIeTKA, TUIl XMMHYECKHUX PEaKUUH (OKUCIUTENbHO-

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITENIEHO (dhopMynpoBaTh 51
aKTyalu3upoBaTh MPOOIEMY, paccMaTpUBaTh €€
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, HEINEKTPOJIMUTHI, SJIEKTPOIUTHYECKAs TUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOU PEAKIMHN, XUMHUECKOE
paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XHUMHYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3IEKTPOIUTHYECKOMN
Jucconuanuy, nepuoandeckuil 3akon [[.J1. Menneneesa, 3ak0H COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHH, (PAKTOJIOTHUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30M1acCHOM HCIIOJIb30BaHUH
BAOXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- yYMETb BBIABJISATH XapaKTepHblE NPU3HAKU M B3aUMOCBS3b H3YYEHHBIX
MOHSITUH, TPUMEHATH COOTBETCTBYIOIINE MOHATHS IPU ONIMCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKHMX W OpPraHMYECKHUX BEIIECTB W HUX IpEeBpallleHui;
BBISBJISITH  B3aUMOCBSI3b ~ XMMHUYECKMX 3HAaHUH C  TOHATUAMH U
MIPEJICTAaBICHUSIMU IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;




- pa3BUBaTh KPCATUBHOC MBIINUJIICHHUC ITPHU PCHICHUA
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKIE TeHCTBUS:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
nu HpOCKTHOfI JACATCIIbHOCTH, HaBbIKaMHA
paspenieHus mpooIem;

- BBIBJTH MNPHUYUHHO-CJICACTBCHHLBIC CBA3U U
aKTyaJIM3UpOBaTh 3a7a4dy, BBIABUTATh THIIOTE3Y €€
peuicHus, HaXOIUTb APryMCHTEIL JJI
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUI, 3a7aBaTh
apaMeTpsl U KPUTEPUU PELLICHNUS,

- aHAIM3HMPOBATh MOJIYUYEHHBIE B XOJI€ 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 HCIOJb30BaTh HAUMEHOBAHUS  XMMHYECKUX  COCIUHEHUU
MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM MW NPUKIAAHOW XUMHUHU H
TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILIECTB (ITUJICH, AllETUJICH, TJIMIEPHUH,
denon, Qopmanpaerun, yKCycHas KUCJIOTa, TIJIMIMH, YrapHbBIM ras,
YIJIEKHUCIIBIN Ta3, aMMHUaK, TalieHas U3BeCTh, HEeralleHas U3BEeCTb, TUThEBas
colla U JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPraHUUYECKUX
BCIICCTB, YPABHCHHSI XHUMHUYECKUX pEaKIUd, OOBICHITH WX CMBICT;
MOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3aMUCSIMH YPABHEHHN XUMHYECKUX
peaKIui;

- YMETh YCTAHABJIMBATh MPUHAJJICKHOCTh M3YUYCHHBIX HEOPTraHWYECKUX U
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIIaM COECIUHEHUM,
XapaKTEepU30BaTh WX COCTaB M BAXKHEWINME CBOWCTBA; OMPEAETSATH BHIIbI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAS, METa/In4yecKas, BOJOPOIHAs),
THUITBI KPUCTAJUTMYECKUX PEHIECTOK BEIIECTB; KIACCHPHUIMPOBATH XHMHUCCKUC
peakuuu;

- chopMHUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOM  COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHPA, POJIM XMMHUHM B IO3HAHUU SIBJICHHU
npupoabl, B (GOPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBLHONW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PEUICHUS MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMETh NPOBOJUTH PACUYEThl MO XUMHUYECKUM (opMysiaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEIHYUH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS JJIA TPUHITHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpencTBa
TTOMCKa,

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM IPaKTHKH,
OCHOBAHHOTO Ha Juanore KYJIbTYD,

- yMeTh IUIAaHUPOBaTh M  BBINOJHATH XUMUYECKHUH  SKCIEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BELIECTB IIPM HArpeBaHUHU, IIOIY4YECHHE
ATHJIEHA U M3yYEHHUE €ro CBOWMCTB, KAUYECTBEHHBbIC PEAKIMH Ha ajbAETUbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus O€JIKOB MpH HarpeBaHuH,
[BETHbIE pPEaKIUH OEJIKOB; MPOBOJAUTH pEaKIUM HOHHOro OOMeHa,




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

CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MeCcTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILEHCTBOBAHUE SA3BIKOBOM M YHUTATEIBCKOU
KYJbTYpPhl KaK CpEICTBA B3aUMOJCUCTBUS MEXIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAHME IIEHHOCTHM HAYYHOH JEATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISITH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITeIbHOCTD
WHAMBUAYAJIHO U B TPYIIIIE;

OniaieHHe  YHHBEPCAJIBHBIMM  Y4eOHBIMHU

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 npeacTaBIeHUs;

- 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, pecypcocOepekeHHs, TPaBOBBIX U
STUYECKUX  HOPM, HOpM  HH(POPMAIMOHHON
0e30I1acHOCTH;

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

OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIlUU Ha Ccylbdar-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KAaTUOH  AaMMOHHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MaCHOCTH MpHU OOpalIeHUH C
BelleCTBAMH U J1a00paTOPHBIM OOOPYJOBAHHEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTa B (popMe 3aIlliCH YPaBHEHHUI 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 U

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

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

XapaKTEpU3YIOIIMX BEIIECTBAa 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 Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOI padoThI;

- 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 MHUIIMATHBHBIM
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 OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP 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 KHCJIOTYy; JAEHaTypalus OEIKOB TIpH HarpeBaHUHU,
L[BETHbIE pEaKUUu OCJIKOB; MPOBOAUTh pPEAKIMH HMOHHOIO OOMeHa,
OTIpeNeNATh Cpelly BOAHBIX PAaCTBOPOB, KAUECTBEHHBIC PEAKLIMU Ha Cynbdar-,
KapOOHAaT- M  XJOpPUA-aHMOHBI, Ha  KAaTHOH  aMMOHMs;  pelaTh
SKCIIEpUMEHTaJbHbIE 337auu 1o TemaMm "Meramisl" u "Hemerams") B
COOTBETCTBUM C IpaBWIaMU TEXHUKU O€30IaCHOCTU IpU OOpallleHUH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHHEM; IMPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 KCIIEpUMEHTa B (hopMe 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GOpMyYIUPOBATH BHIBOJIBI HA OCHOBE THUX PE3YJIBTATOB




OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
CopeiicTBoBath | - cHOPMHPOBAHHOCTH SKOJOTHYECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPa, POJM XHUMHHM B TO3HAHWM SIBICHUN
COXPaHEHHUIO NOHMMaHHUE BIIMSHUS COLMAIBHO-YKOHOMHYECKUX | MPUPOJABI, B (OPMHUPOBAHUH MBIIUICHUS M KYJIbTYpPHl 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 MpaBWIIa HKOJOTHYECKU IEIecO00pPa3HOrO MOBEACHHS B
MIPUMEHSATH OKpYXKarollle cpele Ha OCHOBE 3HAHUS LeJiel | ObITy U TPYJOBOM IESATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3/I0POBBS 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
JIECTBOBATh B | KOJIOTMYECKON HAIIPaBJIECHHOCTH;
Ype3BbIYAHBIX | - OBJIAJICHUE HaBbIKAMU y4€OHO-
CUTYyaIUAX HCCJIE10BATENbCKOM, MPOEKTHON M COLIMATIBHON

JIeSATEIbHOCTH;
IIK'1.2. -BJIaJICHNE OCHOBHBIMU METOJaMH HAY4HOT O - ¢(OPMHUPOBAHHOCTD MPECTABICHUN: O XMMUYECKON COCTABIISIONIECH
OpranuzoBbiBa | MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUN €CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMUH B [IO3HAHUU SIBJICHUM
Tb IIPOLIECCHI (HabmoieHHe, U3MEpPEHHE, SKCTIEPUMEHT, IPUPOJBI, B (OPMUPOBAHUU MBIIICHUS U KYJIbTYPhI THUYHOCTH, €€
CKJIQJIMPOBAaHUs | MOAEIMPOBAHNUE); (GyHKIIMOHAJIBbHOW I'PaMOTHOCTH, HEOOXOIUMOM JUIs pelIeHUs] TPaKTUYECKUX
" -c(hOpMUPOBAHHOCTh YMEHUI MPOBOAUTH PACUETHl | 3a/1a4 U 3KOJOIMYECKH 0OOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBbBIO U
rpy3onepepado | Mo XUMHYECKUM (HOpMyJsiaM U ypaBHEHUSIM IIPUPOIHON cpere;

TKHW Ha CKJIaJc.

XUMHYECKHUX PEAKIIHid C UCTIONB30BaHUEM
(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 BEIIECTBAMU
" X IPUMCHCHUEM,

- ¢(OpMHUPOBAHHOCTb YMEHUH BBIABIATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBS3b U3yUYEHHBIX OHATUMN, IPUMEHATh COOTBETCTBYIOIIUE MTOHATHUS
IIPY OIIMCAHUH CTPOEHUS M CBONCTB HEOPIaHUUYECKUX M OPraHUYECKHUX
BEUIECTB U UX MPEBPAILEHUH; BBISBISITh B3aUMOCBSI3b XMMUUYECKUX 3HAHUI ¢
MOHSTHUSMM U IPEJICTABICHUSAMH JIPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
- chopMHpPOBAaHHOCTH YMEHUN UCIIOJIb30BAaTh HAUMEHOBAHUS XUMHUECKHUX
COEIMHEHUI MEKYHApOJHOTO COI03a TEOPETUUECKON U IPUKIIAJHOW XUMHUH
U TPUBUAJIbHbIE HA3BaHUS BAKHEHIINX BEIIECTB (alleTUJIEH, IIUIIEpHUH,
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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 KHCIIOTY; ACHATypaLUs
0EJIKOB IIPU HarpeBaHUHU, IIBETHBIE PEAKIIUU
0€eJIKOB; MPOBOAUTH PEAaKLUM HOHHOTO 0OMEHa,
OIIPENEIATh CPENY BOAHBIX PACTBOPOB,
Ka4yeCTBEHHbIE peaKkIK Ha Ccysb(daT-, KapOOHAT- U
XJIOpUJ-aHUOHBI, HA KATUOH AMMOHMS; PeIlaTh
JKCIIEPUMEHTAIIBHBIE 3a/1a41 110 TEMaM
«Meramne» u «HemeTanel») 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
(opMyIMpPOBATh BBIBOJIbI HA OCHOBE ITHX
pe3ynbTaTOB;

¢benomn, popmanpaerua, yKCycHas KUCJIOTa, TIUIIMH, YTapHbIi ras,
YTJIEKUCITBIN Ta3, aMMHaK, TallleHas U3BECTh, HEralIeHast U3BeCTb, INTHEBas
coJla U APYTHX), COCTABIATH (DOPMYJIbl HEOPTaHMUECKUX U OPraHHYECKUX
BEILIECTB, YPABHEHUSI XUMHUYECKUX PEAKLUH, OOBACHSITH UX CMBICI;
HOJTBEPIK/IaTh XapaKTePHbIC XUMHUYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOLIMMH SKCIIEPUMEHTAMH U 3aMUCSIMHU YPAaBHEHUI XMMUYECKUX
peaKuuii;

- cOPMHUPOBAHHOCTh YMEHHH yCTaHABINBATH IPUHAIICKHOCTh H3y4EHHBIX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB K OMPEIeICHHBIM KJIaccaM U
IpyIIaM COeIMHEHUH, XapaKTepU30BaTh UX COCTAB U BAYKHEUIIINE CBOMCTBA;
OIPE/ICTISTh BU/IbI XMMUYECKHX CBSI3eH (KOBaJICHTHAsI, HOHHA,
MeTaJTMYecKas, BOJOPOIHAS), THUITBI KPHCTAIUIMYECKUX PEHIETOK BEIIECTB;
KJIacCH(PUIUPOBATH XUMUYECKUE PEAKIIUH;

11



2. CTPYKTYPA U COAEPKXAHUE OB]J_[EOBPA3OBATE.JII)HOI71 JUCIHHUITJINHBI
«XHUMUSA»

2.1. O0beM QM CHUIIMHBI U BHAbI YUeOHOI padoThl

Buj yueOHoit padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72

B T.4.

OcHOBHOe coiep:KaHue 64

BT. U.:

TEOpEeTUIEeCKoe 00ydeHne 30
PAKTUYECKHUE 3aHSITUS 34

U3 HUX: JJAOOpaTOpHbIE 3aHATUS 10

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COaepKAHUE

NMPHUKJIAHOT0 MOAYJIfA) 6
B T. 4.

TEOpeTHYecKoe 00yueHne 2
MPaKTUYECKHUE 3aHATUS 4
IIpomeskyTounas arrectauus (AuddepeHIMPOBAHHDbIN 3a4€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 OPHEHTHPOBAHHOE), JIA0OPATOPHbIE U MPAKTHYECKHE 3aHATHS, NIPUKJIATHOI MOAYJIb 4acoB | KOMIIETEHII
UM
1 2 3 4
OcHoBHoOE conepxaHue 64
Pa3nesn 1 OcHOBBI CTPOEHHUS BelleCcTBA 8
Tema 1.1. CoBpemMeHHass MoJeJib CcTpoeHHs aroMa. CUMBOJIMYECKUMH A3BIK XUMUHU. 2 OK 01
Crpoenne aToMoB XUMHUECKUH  dJIeMeHT. OIeKTpoHHass KoH(purypamus aroma. Kiaccuduxanms
XHMHYECKHX JJIEMEHTOB | XMMHYECKHX 3JEMEHTOB (s-, P-, d-ajeMeHThI). BajeHTHbIC 3JIEKTPOHBI. BaleHTHOCTD.
U MPUPOIA XUMHYECKO# | DJIEKTpOHHAs MpUPOAA XUMHUYECKOM CBSI3U.  ODJEKTPOOTPHULATEIbHOCTb.  Bunel
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. [IpakTrueckue 3a1aHus Ha YCTAaHOBJICHUE CBSI3U MEXIY
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 llepuoanueckasi cucreMa xumMmudeckux djaeMeHToB [I.U. MenneneeBa. Gusnueckuit
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 Pemenue NPaKTHKO-OPHEHTHPOBAHHBIX  TEOPETHYECKHMX  3aJaHMii  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

Knaccndpukanusi 1 TUNBI XMMHYECKMX PEAKIUH € y4aCTHEM HEOPraHM4YeCKHX
BemecTB. CocTaBjieHUE YpaBHEHUW pEaKIUN COCAMHEHUs, Pa3JIOKCHUS, 3aMEIICHHUS,
oOMeHa, B T.4. PEaKIUi TOPEHHS, OKUCICHUS-BOCCTAHOBJICHUS. Y PAaBHCHUS OKHUCIICHUS-
BoccraHoBjieHus. CteneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBHUTENb. COCTaBICHUE U
YPaBHUBAHHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNH METOJOM 3JIEKTPOHHOIO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B MPHUPOJE, MPOU3BOICTBEHHBIX
MPOLECCAX U KU3HEAEATEIIbHOCTH OPraHU3MOB

HpaKanecmle 3aHATHUSA

4 KoummyecTBeHHbI¢ OTHOLICHMA 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 JIEKTPOJIUTHYCCKOM AMCCOLMALMH. NonsL. DNIEKTPOIUTHI, 2 OK 01
DJIeKTPOIUTHYECKAS HeaeKTposuThl. Peakunu monHoro oOmena. CocTaBieHHE peakiuii MOHHOTO OOMeHa OK 04
AMCCOUMALMSI M HOHHBIM | IyTEeM COCTABJIEHUS KX TOJHBIX M COKPAILIEHHbIX HOHHBIX YypaBHEHUW. KucCioTHO-
o0MeH OCHOBHBIE€ PEaKUMHU. 3a/1aHUsI HA COCTABJIEHUE MOHHBIX peakunii. KoHTpobHasa padora

1 «CTpoeHue BenecTBa H XUMHYECKUE PeaKIIHN»

IpakTHYecKHe 3aHATHS 2

5 JlaGopaTopHas padora 1 «Tunbl XumMH4YecKux peakmuii». VccienoBanue Tumos (1o

COCTaBY U KOJIMYECTBY MCXOJIHBIX U OOpPa3yIOIIMXCS BEIIECTB) U NMPU3HAKOB XUMUYECKUX

peakuuii. IlpoBeneHue peakuuid HOHHOIO OOMEHa, OINpEAENEHUE Cpeabl BOJHBIX

pacTBOPOB. 3a7aHusl HA COCTABJICHUE HOHHBIX PEaAKIUil
Pa3znen 3 CTtpoeHue u CBOIMCTBA HEOPraHUYECKHUX BelIeCTB 18
Tema 3.1. IIpenmer Heopranmyeckoii xumum. Kiaccudukanuss HeopraHMYECKHX 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 1.2
cTpoeHue cocTosiHUS  BemecTBa.  Kpucrajuimueckue ©  amMOpHBIC  BEIIECTBA.  [HIIBI
HEOPraHHYeCKUX 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 HoMmeHkJiiaTypa HeOpraHM4ecKHMX BelleCTB: Ha3BaHUE BEIIECTBA MCXOAS M3 HX
XUMHUYECKOH (DOpPMyYIBI WM COCTAaBICHHE XUMHUYECKOW (OPMYNbI MCXOAS U3 Ha3BaHUs
BenlectBa 1o MexayHaponHoil (MIOITAK) unu TpuBuanbHON HOMeHKiIarype. Pemienue
MPAKTUYECKUX 3aJaHui MO Kiaccu(UKaluy, HOMEHKJIAType M XUMUYECKUM (popmyiam
HEOPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHBIM ras, YriIeKMCIbIM ras, aMMHaK,
ramieHasl U3BeCTb, HETalleHasl U3BECThb, INThEBAs COJA U JPYIHX): HAa3bIBaTh U COCTABIATh
(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

15




Tema 3.2. Pu3uko-
XHMHYeCKHeE CBOiicCTBA
HEOPraHU4eCcKHX
BeILECTB

Metaaabl. OO0mue ¢usnyeckne M XUMHUYECKHE CBOHCTBa MeTauioB. CrocoObl
NOJy4yeHHs. 3HAYCHHE METAUIOB U HEMETaNIOB B NIPUPOAEC M JKU3HEAEATEIbHOCTU
4eloBeKa M OpraHm3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3WH, CIIOCOOBI 3aIUTHI
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 HEOPIaHHYeCKHMX BellecTB (OKCHU[IOB,
THIPOKCUIOB, KUCIIOT, COJEN U Jip.). 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICIIUX OKCHJOB M I'MIpokcuaoB. KoHTpoJbHas
padora 2 «CBoiicTBa HEOPraHMYECKHUX BeleCcTB)

IlpakTH4yeckue 3aHATUA

7 CocraBjieHHe YPAaBHEHUI XMMHUYECKHMX PeaKUMi C Yy4acCTHEM MPOCTBIX U CIIOXKHBIX
HEOPraHWYECKUX BEIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAJNIOB, HEMETAUIOB U
aMpOTEepHBIX DJIEMEHTOB, HEOPraHMYECKUX KHUCIOT, OCHOBAaHUH M  aM(POTEPHBIX
TUJIPOKCHJIOB; HEOPTaHUYECKUX COJIEN, XapaKTEPU3YIOIIMX UX CBOMCTBA.

8 PemieHue NPAKTHKO-OPHEHTHPOBAHHBIX TeOPeTHYECKMX 3aJaHMil Ha CBOMCTBA,
COCTaB, MOJy4YeHHE U 0€30MacHOE HUCITIOIh30BAHNE BAKHEUIIINX HEOPTaHUYECKUX BEIICCTB
B OBITY U MTPAKTUYECKON JEATETLHOCTH YEeTIOBEKa

OK 01
OK 02
IIK 1.2

Tema 3.3.
NpenTnduxanus
HEOPraHU4ecKux
BelLIECTB

IIpakTHYecKkue 3aHATHSA

9 JIaGopatopHas pabora 2 «neHTH(UKAINA HEOPraHUYECKUX BeliecTB». 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

Pa3nesn 4 CtpoeHue M CBOHCTBa OPraHN4YecKNX BellecTB

20
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Tema 4.1.
Knaccupuxanus,
CTPOEHHE 1
HOMEHKJIaTypa
OpPraHMYecKuX BellecTB

IlosiBIeHMe ¥ pa3BUTHE OpPraHUYecKOM XMMHHM Kak Hayku. IIpenmer
OpraHMYeCKOM XuMuu. MecTo M 3HAY€HUWE OPraHWYeCKOM XUMHM B CHCTEME
€CTECTBEHHBIX HayK. XHMHYECKOE CTPOCHHE KAaK IMOPSAOK COCIMHEHHsS aTOMOB B
MOJIEKYJIE COIJIACHO HX BAJIECHTHOCTH. OCHOBHBIEC IIOJIOKEHUS TEOPUU XHMHUYECKOTO
CTpPOEHMsSI OpraHuueckux coenuHeHudi A.M. bytnepoBa. VYriepoaHslii ckener
OpPraHUYECKOM MOJIEKYJBl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHMYECKOIO CTPOCHUS
Monekyn. M3omepust m wuzomepsl. llonste o QyHKIMOHanbHOM Tpymme. Paaukar.
IIpunuunsel  kjnaccu(uUKaMM — OPraHUYECKUX  COEIUHEHHH. MesxyHaponHas
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 COeIHMHEHUH OTIeJbHbIX KJACCOB (HACHIIICHHEIE,
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 1.2
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Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeTNHeHu

DU3HKO-XUMHYECKHE CBOMCTBA OPraHMYeCKUX COCUHECHUN OTAeIbHbIX KJIACCOB
(ocobenHocTH Kiaccu(UKalMKM U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTUYECKUH psll U
obmas dopmyna; uzomepus; (GpU3NUIECKHE CBOICTBA; XUMHUYECKHE CBOWCTBA; CIOCOOBI
MOJTYy4YCHUS ):

— IpeleNbHbIE YIIIEBOIOPObI (AIKAaHbI M IIUKJIOANIKaHbI). ['OpeHre MeTaHa Kak OJIUH
13 OCHOBHBIX MCTOYHHMKOB TE€IJIa B MPOMBINIICHHOCTH U ObITy. CBOWMCTBA MPUPOAHBIX
YIII€BOJOPOOB, HAXO0XKICHUE B MPUPOJIE U TPUMEHEHHUE AITKAHOB;

— HempeJesbHble (aJIKEHbl, AIKUHBl W AJIKAJWEHBl) U apOMaTHYECKHE YTIEBOJOPOJBI.
FOpeHI/Ie AllCTWJICHA KaK HMCTOYHHK BBICOKOTCMIICPATYPHOI'O0 IINIAMCHM [JIA CBAPKHU U
PE3KH METaJNIOB

— KHCJIOPOJICO/iepKalye coelMHeHusl (CUpThl U PEHOJIbl, KApOOHOBBIE KUCIOTHI U
3¢upBl, anbAETHAbBl W KETOHBI, JKUPBI, yrieBoasl). [IpakTuueckoe mpuMeHEHHE
STWICHIJIMKOJS, TiuiepuHa, ¢eHona. [IpumeHeHuwe Qopmaibaernia, areraibieruia,
YKCYCHOHM KHCIOTHL. MbllIa KaK COJM BBICIIMX KapOOHOBBIX KUCJIOT. Mololue CBOWCTBA
MBbIJIa

— a3oTcojAepiKamipe  coeMHeHHs1 (aMUHBI M  aMHHOKHCIIOTBHI,  OCJKH).
BoicokoMonekynsipHble COEAMHEHMsI (CUHTETUYECKME U OHOJOrM4eCKU-aKTHBHBIE).
Monomep, momumep, CTPYKTypHOe 3BeHO. [lommMmepusamusi STHJIEHAa KaK OCHOBHOE
HaIpaBJICHUE €TI0 UCIIOJIb30BAHUA.

I'enetnueckas CBSI3b MEXKIY KJIACCAMH OPTaHUYECKUX COCTMHEHUN

IIpakTHYecKkue 3aHATHA

11 CBoiicTBa OpraHM4YecKHMX COeJUHEHUIl OTAeNbHBIX KJACCOB (TpUBHAIbHAA U
MEXKJIyHapoAHas HOMEHKJIAaTypa, XHUMHUYECKHE CBOMCTBA, CHOCOOBI  IMOJyYCHHMS):
npeneabHble (aNKaHbl U UKIIOAJIKaHbl), HETIPEAeIbHbIE (aJIKEHBI, AIKUHBI U aJIKaJUEHbl) U
apOMaTUYeCKHUe YTJIeBOJOPObl, CHUPTHl U (PEHOJNBI, KapOOHOBBIE KHUCIOTHI U S(UPHI,
albJIeTH/Ibl U KETOHBbl, AMMHBl U AMHUHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COEAMHEHMS.
3aJaHusl Ha COCTaBJIEHUE YPAaBHEHUN XMMHMUYECKHX PEAKLUM C y4aCTMEM OPTraHUYECKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOEHUS

12 CocraBienne cxeM peakuuii (B TOM YHCIE€ MO NPEIJOKEHHBIM IENOYKaM
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 1.2
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PemreHne  NpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKMX  3aJaHMM HA  CBOMCTBA
OpPraHUYECKUX COCIMHEHUH OTIEIBbHBIX KJIACCOB

13 Jlaboparopnasi pa6ora 3 «lIpeBpamieHusi OpraHuvecKHX BellleCTB MpH
HarpeBaHum». [lonydenue sTuieHa U U3y4eHUe ero CBOMCTB. MoaenupoBaHue MOJIEKYI U
XUMHUYECKUX MpEeBpalleHud Ha IpUMEpe dTaHa, STUIICHA, alleTUIeHa U JIp.

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

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

PoJib oprannyeckoil XUuMHM B pellieHHH NMpod/ieM nuinesoii 6esonacHoctu. Poib
OpPraHUYeCKOM XMMMHU B PELICHUU MPOOJIeM SHEPreTHUecKo 0e30MacHOCTH, B pa3BUTHU
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
nonyctumMoi KoHueHTpauuu. KonTpoabHasi padora 3 «CrTpykTypa M cBoOiicTBa
OPraHHYecKHX BellecTB»

IlpakTH4yeckue 3aHATHA

14 JlaGopatopnas padora 4 «HaeHTudukanmusi OpPraHMYecKUX CoeIUHEHUH
OT/IeJIbHBIX KJaccoB» MneHTudukamnus opraHn4eckiux COeIMHEHUN OTIENbHBIX KIIACCOB
(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, MO3BOJISIONIEH HIACHTU(PUIIUPOBATH MPEIT0KECHHBIC
OpraHUYECKHE BEILECTBA

OK 01
OK 02
OK 04
IIK 1.2

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 Pa3IH4YHbIX (AKTOPOB: IPUPOABI
pearupyromux BEIIEeCTB, KOHUEHTPALUU pEarupyrolMX BELIECTB, TEMIIEpaTypbl U
TUTOIIAM PEaKIMOHHON MOBEpXHOCTHU. TersioBbie 3(h(heKThl XUMHUYECKUX peaKIfid. DK30-
U 3HJIO0TepMHUUYECKHE, peakiuu. OOpaTUMOCTh peakiuid. XUMHUECKOe PABHOBECHE U €ro
CMEILICHUE M0/ JEHCTBHEM pa3IU4YHbIX (AKTOPOB (KOHLEHTpPAIUMS PEAareHTOB WU
IIPOAYKTOB PEAKLMHU, JABJIECHUE, TeMIepaTrypa) JUlsl CO3AaHUS ONTHUMAJIbHBIX YCIOBUH
IIPOTEKaHUs XUMUYeCKHX Ipoueccos. [Ipunnun Jle [laTense

OK 01
OK 02
IIK 1.2

HpaKTI/I‘{CCKI/Ie 3aHATHSA

15 PemieHue NpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUI HA aHAJIU3 PAKTOPOB, BIUSIONINX
Ha H3MEHEHHE CKOPOCTH XHWMHUYECKOW peakluu, B T.4. C MO3ULIUNA OSKOJOTHYECKH
1[e1ecoo0pa3HOro MOBEAEHUS B OBITY M TPYAOPAaBHOBECHEBOW JEATENBHOCTU B IIEJIAX
COXPAHEHHUS CBOETO 37I0POBbs U OKPYXKAIOIIEH MPUPOTHON CPEIbI.

16 Pemenue nMpakTUKO-OPUEHTHPOBAHHBIX 33/IaHUH HA MpUMeHeHHe npuHOuna Jle-
HlaTenbe 1151 HAXOXKICHUS HAIIPABJICHUS CMEIIEHUS PAaBHOBECUSI XUMUYECKON pEaKINu 1
aHayu3 (PaKTOPOB, BIUSIOLIUX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02
IIK 1.2

Pa3znen 6 PacTtBopsl

Tema 6.1.
IonsTHe 0 pacTBOpax

PacTBopenne kak ¢usnko-xummuyeckuii mpouecc. PactBopel.  CnocoOsl
IIPUTOTOBJIEHUS] PAcTBOPOB. PacTBOprMOCTh. MaccoBasi 0 pPaCTBOPEHHOIO BEILECTBA.
CwMmbIcnT TOKazaTessl NpeleNbHO JOMYCTUMOM KOHLEHTPAallMd W €ro HMCIOJb30BaHUE B
OlLIEHKE »JKojoruyeckoi Oe3zomacHocTu. IIpaBuia 3KOIOTHYECKH IEeNeco00pa3HOro
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 1.2

Tema 6.2. UccenoBanue
CBONCTB PacTBOpPOB

IIpakTHYecKkue 3aHATHS

17 JIaGopatopHas padora S «Ilpurorosienue pacreopoB». [Ipurorosienue pacTBopoB
3a/laHHOM (MaccoBoil, %) KOHLIEHTpalUH (C IPaKTUKO-OPUEHTUPOBAHHBIMHU BOIPOCAMH) U
OIIpeJIeJICHUE CPEllbl BOJHBIX pacTBOPOB. Perienue 3a1a4 Ha IPUrOTOBIIEHUE PACTBOPOB

OK 01
OK 02
OK 04
IIK 1.2
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IIpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coiep:KaHNe NPUKJIATHOTO MOAYJIsT)

Pazgen 7 Xumus B ObITY M IPOU3BOJACTBEHHOM 1€ATEILHOCTH YeJI0BeKa

Tema 7.1 Xumus B ObITY
U MIPOU3BOICTBEHHOM
AeATeJILHOCTH YeJI0BeKa

HogBeiilumne J0CTHKEHUS XMMHUYECKO HAYKM M XHMHMYECKOH TexXHOoJIoruM. 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 BeleCTB 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 1.2

IIpome:kyTouHas arrecTauus Mo AucuumnanHe (anddepeHIUPOBaAHHbINA 3a4eT)

Bcero

72
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JTACIATITAHBI

3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATEPHAJIBHO-TEXHHYECKOMY 00ecnedyeHn 0
Jlig peanusanuy nporpamMmsbl JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOLUE CIEUAIbHbBIE
MOMEIICHUS: YUeOHbIN KaOMHET XMMHUHU M YICOHOM XUMHUYECKON J1abopaTOpUH.

OGopynoBanue y4yeOHOro KaOumHeTa  (HArJIsiIHbIEe  ToOCOOMsI):  HAOOPHI
[IAPOCTEP)KHEBBIX MOJENEed MOJIEKYJ, MOJENU KPUCTALTMYECKHX PEIIeTOK, KOJIICKIUU
MPOCTBIX U CIIOKHBIX BEIIECTB M KOJUICKIIMU TMOJIMMEPOB; KOJUICKIMS TOPHBIX IMOPOA U
MUHEpanoB, Tabiuna MenaeneeBa, ydeOHble QWIBMBI, HPPOBBIE 00pa30BATEIBHBIE
peECypCHI.

TexHuveckue cpeacrBa 00y4eHusi: KOMIIBIOTEP C YCTPONCTBAMHU BOCIPOM3BEICHUS
3ByKa, MPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAaHOM, MYJIbTHUMEIUHHAs JOCKa, YyKa3Ka-
IIPE3EHTEp AJI IPE3CHTALUH.

OobopynoBanue 1a00paTopuu U pado4ux MecT JaA00OPaTOPUM: MEH3YPKHU, MTUMETKU-
KaleJbHUIIbl, TEPMOMETPbI, MHUKPOCKOM, JIyNbl, MPEAMETHBIE M TOKPOBHBIE CTEKJA,
TUTAHIIETHI JUISl KalelbHbIX peakiuil, GuibTpoBalibHas Oymara, MpPOMBIBAIKH, CTCKJISTHHBIC
NpOOUPKH, pPE3UHOBBIE NPOOKH, (OoHApUKH, HAOOP PEaKTUBOB, CTEKISHHBIE MATOYKH,
HITATUBBI JIJIS1 TIPOOUPOK; MEPHBIC IIUIMHJIPHI, BODOHKU CTEKIISTHHBIC, BOPOHKH JCITUTEITbHBIC
mmHapraeckue (50-100 mi), crymkm ¢ mecTUKoM, (appopoBble YaIIKH, MHUHIIETHI,
¢wiIbTpel  OyMakHbIE, BaTa, MapJisd, YacOBBIE CTEKJA, SJCKTPOIUIUTKH, J1adOpaTOpHBIC
IITaTUBBI, CIIUPTOBBIC TOPENIKH, CHUYKH, MPHOOp AJIs MOJY4YEeHHUs ra3oB (WM MpPoOHpKa ¢
ra300TBOAHON TpPYOKOIi), AepxkaTrenu AJig MPOOUPOK, CKISHKH ISl XPaHEHHs] PEaKTHBOB,
pa3maTtovHble JIOTKM; XuMuueckue crtakanbl (50, 100 m 200 mi1); mmaTenw; MUHIETHI;
TUTENIbHBIE IIUMIBI; CEKYHIOMEPHI (TaiiMepbl), MepHble TpoOupku (Ha 10-20 mi) U MepHbIe
kosOb1 (25, 50, 100 u 200 mu), BonmsHas OaHs (WM TEPMOCTAT), CTEKJISHHBIC MAIOYKH;
KOHMYecKre KoJObl st TutpoBanus (50 m 100 ™mi); WHAMKATOPHBIE TOJOCKUA ISt
onpenenenuss pH u craHgapTHas WHAMKATOpHAas IlIKajia; YHUBEPCAJIbHBIM HHAMKATOD;
nunetkd Ha 1, 10, 50 mn (wnm mozaropsl Ha 1, 5 u 10 mi), OopeTku JUIsi TUTPOBaHUS,
MeaunuHckue mmnpuisl Ha 100—150 mu, nmabGopaTopHble W/HMAM aHAIWTHYECKUE Bechl, pH-
METpBI, CYMIUIbHBIN 1IKad, U Ap. 1abopaTopHOE 000PyI0BaHHE.

3.2. UupopmannoHHOe oOecnedeHne peajn3alui NporpaMmMbl

1. [Insg peanuzanuu nporpaMMbl OMOIHOTEUHBIH (OH 00pa30oBaTeIbHON OpraHU3aIuu
UMeeT TMe4yaTHble M OJIEKTPOHHBIE 00pa3zoBaTeNbHbIE M HH(DOPMAIIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE I MCIOJB30BaHUS B 00pa30BaTEIbLHOM IpOLIECCE, HE cTapiie 5 JeT ¢
MOMEHTa U3/IaHusl.

2. Pexomenayemple T€4aTHBIC H3JIaHUS [0 peaTn3aluy  00IIe00pa3oBaTEIHHOM
JUCIUIUIMHBI IPEICTABICHBI B METOJUYECKIX PEKOMEHIALUAX 110 OPraHu3aluy 00ydeHus.

3.2.1. Ileuammnioie uzoanusn
1. I'abpuensn O.C. I'121 Xumus 1yis npodeccuii u cnenuaibHOCTEH TEXHUUECKOro nMpodust

yU4eOHMK I CTyHd. y4dpexknaeHud cpen. mnpod. obpasoBanus / O.C.I'abpuensH,
N.T".OctpoymoB. — 4-e u3zf., crep. — M. : 3narensckuit neHTp «Akagemusy», 2017. — 272
c., [8] c. uB. mI.
2 AucdunorenoBa, 1. B. Xumus: Y4eOHUK U MPaKTUKYM ISl CPEAHETO MPO(ECCHOHATIBHOTO
obpaszoBanus / U. B. Aupunorenora, A. B. badkos, B. A.ITonkoB. — 2-e u31. UCHIp. U JOIL.
— Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
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3 lleromuxuna, H. A. Obmas xumus: yueonuk miast CI1O / H.A. p B. Munaesckas. — Ca,;
[[leromuxuna, -IletepOypr: Jlans, 2021. — 164 c.
4. Hukonbckuii, A. b. XunHus: y4eOHUK U TPAKTUKYM Ui CPEeIHEro MpodecCHOHATBLHOTO
obpazoBanus / A. b- Hukonbckuii, A. B. CyBopoB. — 2-e u3a, nepepad. u gorn. — MockBa:
N3 narensctBo FOpaiir, 2022. — 507 c.

3.2.2. /lononnumenvuvle ucmouHuKu
1. I'yceBa, B, Xumus mius CIIO: yuebno-meroamveckoe mocooue EB. I'yceBa, M. P.
3uranmuna, [, . KynukoBa. — Kazans: HUTY, 2019. — 168 c.
2. http:/gotourl.ru/4790 (http://webelements.com/) -Hanéxuas cnpaBounass nHpopMaius O
XUMHYECKHX 3JIEMEHTaX U X CBOICTBax

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIIEOBPA30BATEJBLHOM JAUCHUILINHBI

KoHTpomns 1 o1ieHKa pe3ynbTaToB 00y4eHHs OCYIIECTBISIETCS. B IPOIecCe IPOBEICHUS
MPaKTUYECKUX 3aHATHUM U JIA0OpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBITTOJHEHUS
00yJarouMMucsd WHIWBUAYAIbHBIX 3a/laHUM, TPOEKTOB, HCCIEAOBAaHUN. Pe3ynbTaTh
00y4eHUs OMPEIEINAIOT, YTO O0yUaIOIUECs T0JDKHBI 3HaTh, IOHUMATh U J€MOHCTPUPOBATh 110
3aBEpIICHUH U3YYCHUS TUCIUTUINHBI.

Jnsa  dopMmupoBaHusi, KOHTPOJST W OLEHKH pPE3yJbTaTOB OCBOCHHUSA y4eOHOMH
JUCIUIIMHBL UCIIOJIb3YeTCS CUCTEMa OLEHOYHBIX MEPONPUSTUN, MpeACcTaBisfmomas co0oit
KOMIUIEKC y4eOHBIX MEpPOINpPHITHI, COTrNIACOBaHHBIX C pe3ylbTaTaMd OOydeHHUs U
chopmynupoBanubeix ¢ yuerom ®I'OC COO (mpeameTHbie pe3ynbTaThl MO JUCIMIUIMHE) U

dI'OC CIIO.

U TIPUPO/Ia XUMUYECKOH
CBSI3U

XUMHUYCCKUX 3JICMCHTOB

(hopMyIIbI COeAMHEHHI B
COOTBETCTBHUU CO
CTENEHBIO OKUCIICHUS
XUMHUYECKUX HIIEMEHTOB,
WCXOJIs U3 BaJICHTHOCTH U
ANEKTPOOTPHUIIATETLHOCTH

TunbI 01leHOYHBIX
Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrat 00yuenust .
MeponpUuATHI
| | OcHoBHOe conepikaHue
1 DopmyIMpOBaTh
Pa3nea 1. OcHoBbI PMYJIHP
0a3oBble NOHATHA U
CTPOEHHs BelecTBa
3aKOHbI XUMHHU
1.1 |OK 01 CrpoeHue aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHune atomoB

XHUMUYECKHUX DJIEMEHTOB U
IPUPOJA XUMUYECKOU CBSIZH.

2. 3ajaun Ha COCTaBJICHUE
XUMHYECKHUX HOpMYIT
JIBYXaTOMHBIX COSTUHEHUN
(oxcuaoB, cynbGUIOB, TUIPUIOB
U T.OL).

3. 3amaHus Ha UCIOJIbL30BaHUE
XHMUYECKOH CUMBOJIMKH U
Ha3BaHUM COCAMHEHUHN 1O
HOMEHKJIAType MEKIyHapOIHOTO
COI03a TEOPETUYECKON U
MPUKJIATHON XUMUHU U
TPUBHUAIBHBIX HA3BaHUW JJIS
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunonl OLEHOYHBIX
MeponpUusTHIA

COCTaBJICHUS] XUMUYECKUX
(hopMyI1 IBYXaTOMHBIX
COeIMHEHUH (OKCHJIOB,
Cynb(pHIOB, THIPUIOB U T.II.) U
JpYTrUuX HEOPraHUYECKUX
COCI[I/IHCHI/Iﬁ OTACJIBHBIX KJIaCCOB

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKOH U
tabmuma J[.1.
Menneneena

XapakTepu3oBaTh
XUMHUYECKHE HJIEMEHTHI B
COOTBCTCTBUHU C UX
I0JIO)KEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

1. Tect «MeTamnuueckue /
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 3a/lanus Ha
YCTaHOBJICHUE CBSI3U MEXIY
CTPOEHUEM ATOMOB XMMUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
H3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX
COCJIMHEHUN B COOTBETCTBHU C
nosnoxxenueM [lepuoanueckoi
CHCTEME.

3. I[IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aIaHUS HA
XapaKTEPU3ALMNI0 XUMUYECKHUX
9JIEMEHTOB: «MeTtaminuyeckue /
HeMeTaJlJINYeCKHe CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MIEPUOIUYECKON CHCTEME
XUMHUYECKHUX DIIEMEHTOB

J.1. MenneneeBa»

Paznea 2. XuMuueckue
peakuuun

XapakTepu3oBaTh THUIIbI
XHUMHYECKHX peaKIui

KonTtpoabHas padora
«CTpoeHue BenecTsa u
XHUMHYECKHEe PeaKIun»
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THunonl OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHl
2.1 [OK 01 THOBI XUMHUYECKUX CocTaBisiTh peakiuu 1. 3amauu Ha cocTaBICHUE
OK 04 |peakuuit COCIMHEHMUS, Pa3IOKEHUs, | YPABHEHUU pPEeaKIUd:
oOMeHa, 3aMeIICHUs, — COCIMHEHMS, 3aMELICHUS,
OKHCJIUTENLHO- pasnoxeHusi, 0OMeHa;
BOCCTaHOBUTEIBHBIE — OKUCJIUTEIBHO-
peakiuu BOCCTAHOBUTEIBHBIX PEAKIIH C
UCIIOJIb30BaHUEM METO/a
3EKTPOHHOTO OaliaHca.
2. 3agauu Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIMYECTB)
BEIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLUH BELIECTB; PACUCThI
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DNEeKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUs 1. 3amaHus Ha cOCTaBIICHUE
JUCCOLMAIUS M HOHHBIA |XUMHYECKUX PEaKIHH MOJICKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOTO OOMEHa ¢ peakIuii ¢ yJacTHEeM KHUCJIIOT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE N3MECHEHHUS
KHCJIOTHOCTH CPEIBI
2. JIaboparopHas pabota "Tursl
XUMUYECKUX peakuui”
3 Pa3nea 3. Crpoenne n |HMccaenoBarhb crpoenue u | KonTposbnasi padora

CBONCTBA
HEOPraHu4ecKHuX
BeIlleCTB

CBOMCTBA
HEOPraHu4eCKHUX
BeIIeCTB

«CBOHCTBa HEOPraHHUYECKUX
BeLIeCTB»
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunonl OLEHOYHBIX
MeponpUusTHIA

3.1

OK 01
IIK 1.2

Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPraHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (HOPMYITBI UITH
COCTaBJICHUE XUMUYECKOMN
(hopMyIIBI HCXOIS U3 Ha3BAHUS
BEIIECTBA 10 MEXKIYyHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauv Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3aganus 1Mo
KJIacCU(pUKaLUU, HOMEHKIIATYype ¥
XUMHYECKUM (hopmyrnam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTyeckue 3alanus Ha
ONpEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAININYECKON
pELIeTKH

3.2

OK 01
OK 02
I[IK 1.2

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKHUX CBOHCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPHUCTAJUTMYECKOMN
pemeTku

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

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKIni
C y4acCTHEM MPOCTHIX M CIIOKHBIX
HEOPTraHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJJIOB I
aM(pOTEePHBIX DJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHU# M aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOIMCTBA U CIIOCOOBI TIOJTYYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHUs Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKHUX BEIECTB
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THunonl OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHl
3.3 |OK 01 Nnentuduxarnuys Hccnenosath 1. IIpakTHKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuyecKux KaueCTBEHHbIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |Bemiects HEOPraHUYECKHUX BEIECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPraHUYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTH(DUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’

4 Paspnen 4. Crpoenune u |UccienoBars crpoenne u|Konrposabnas padora
CBOIICTBA cBoiicTBa oprannveckux («CTpoeHHne u CBOMCTBA
OpPraHu4ecKux BeIeCTB OPraHM4ecKHX BelecTB)
BellecTB

4.1 | OK 01 Knaccudukanms, Knaccudumnupopats 1. 3agaHus Ha cOCTaBIIEHUE
I[IK 1.2  |ctpoenue u OpraHNYECKHE BEIIECTBA B [HA3BaHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEAMHEHHI IO TPUBUAIILHOW HJIL
OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIAType
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHMYECKUX BEILECTB
OTJIEJIbHBIX KJIACCOB.
3. 3amaum Ha onpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbI, HCXO/Is
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHu4yecKux | Y CTaHaBIMBATh 1. 3anaHus Ha cocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCUMOCTb (PU3UKO- YPaBHEHUN XUMUYECKUX PEaKIUN
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX
K 1.2 OpPraHUYECKUX BEILECTB OT |BEIIECTB HA OCHOBAaHUH UX

CTPOCHUSA MOJICKYJI

COCTaBa U CTPOEHUS.
2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX PEaKIUH
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEaKLi U
TE€HETUYECKOM CBS3U
OpPTraHWYECKUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3a1a4n Mo
YPaBHEHUSIM PEAKLHI C y4aCTHEM

27



THunonl OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpUATHH
OpPraHUYECKUX BELIECTB.
4. JIaboparopnas paboTa
“IIpeBpareHnst OpraHu4eCKUX
BELIECTB [IPX HArpeBaHUU"
4.3 | OK 0l |Wnentudukamus Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHBIE
OK 02 |opraHuMueckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
I[IK 1.2 |mpuMeHeHHe B OBITOBOM |COCTUHEHUM OTACIBHBIX |OPTraHMYECKUX BEIICCTB, B T.4.
Y IIPOU3BOJCTBEHHOMN KJIacCOB UCIIOJIB3YEMBIX JJI UX
JEeSATEIbHOCTH YEJIOBEKA uaeHTU(UKAIY B OBITY U
IPOMBILIUIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTAENbHBIX KJIacCOB’
5 Pazpeua 5. XapakTepu3oBaThb
Kunernueckue u BJIHMSIHUE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(aKkTOpoB Ha
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUS XHUMHYECKHX pPeakuuid
XHUMHYECKHX PeaKkuui
5 | OKO0l CKopocTh XMMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XMMHUYECKOE |BIUSHUE KOHLIEHTPALIMM  |TEOPETHUYECKUE 3aJaHUs Ha
IIK 1.2  |paBHOBecue pearupyromux BeUecTB U |aHaau3 PakTOpOB, BIUSAIONIMX HA
TEMIEPaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XMMHUYECKO]
XAMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpUEHTUPOBAHHbBIE 3aJaHUS Ha
BIIUSTHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Bemlects, |lllaTenbe 11 HaXOXKACHUS
peakuuu cpeasl u HaIpPaBJICHUS CMEILEHUS
TEMIIEPATYPhI HA paBHOBECHS XUMUYECKON PEaKIIH]
CMEIIEHNE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Paznen 6. PacTtBopsl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTHKAMH
6.1 [ OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3amaun Ha NPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOPOB.
IIK 1.2 2. [IpakTHKO-OpUEHTHPOBAHHBIE

PACUCTHBIC 3aJaHU Ha
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THunonl OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHl
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JESTEIBHOCTY
YeJloBeKa
6.2 |OKO0l |HccnenoBanue cBoiictB |MccnenoBath GU3HKO- JlaboparopHast pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOKWCTBA “IIpuroroBieHue pacTBOPoOB”
IIK 1.2 HUCTHUHHBIX PacTBOPOB

Il | IpodeccnonaibHO-OpHEHTHPOBAHHOE COJeP:KaHUeE (COAepKAHUE TPUKJIATHOTO MOIYJIs1)

7 Pa3zpen 7. OueHnnBaTh NOCJeACTBUSA |3alUTA Kelca (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
NMPOM3BOACTBEHHOI NMPOM3BOCTBEHHOI JAesiTeJIbHOCTH)
AesiTeJIbHOCTH AeAITeJIbHOCTH YeJIOBeKa
Ye10BeKa ¢ MO3ULMH

IKOJIOTHYeCKOn
0e30mMacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.2

XuMHS B OBITY H
MIPOU3BOJICTBEHHOMN
JeSITeIbHOCTH YEJIOBEKa

O11eHUBATh MTOCIICACTBHSA
OBITOBOM U
MPOU3BOJACTBEHHOMN
JIeSITEILHOCTH YEI0BEKa C
MO3UITAHN DKOJIOTHUYECKOM
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccuoHaIbHON
JESATEeTLHOCTH)
Bo3MmoxHBIE TEMBI KEHCOB:
1. IloTennenue KauMara u
BBEICBOOOYKICHHE Ta30BbIX
THJIPATOB CO JIHA OKeaHa.
2. Byaymue marepuaitsl IS aBua
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBsle maTepuansl amns
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPEIapaToB
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