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1 MACIOPT PABOYEM IMPOTPAMMbBI YYEBHOM JJUCHUILJIAHBI
XUMUA

1.1 O6s1acTh NpuMeHeHus padoyeil MpPorpaMmbl

Pabouas mporpamma y4yeOHOW AMCLUMIUIMHBI SBISETCA YacTbiO IMPOrPaMMbl IMOJITOTOBKH
KBATH(UIIUPOBAHHBIX pabounx, ciyxamux B coorBercTBuu ¢ ®I'OC COO, ®OIT COO u ®IrocC
CIIO no npodeccuu 23.01.06 MamMHUCT AOPOKHBIX M CTPOUTETbHBIX MAIIIMH.

1.2 Mecto y4eOHOH IMCUMIUIMHBI B CTPYKType OCHOBHOI 00pa3oBaTe/IbHOH NPOrpaMMbI:
JUCLUIUIMHA PUHAUIEKUT K 00111e00pa30BaTeIbHOMY LIUKITY

1.3 Heau u 3a7aum y4eOHOM NUCUMILIMHBI — TPEOOBAHUA K Pe3yJbTATaAM OCBOCHHS y4eOHOM
AMCUMILIUHBI:

Pe3ysabTaTroM ocBoeHMsl yueOHOM JUCUMIJIMHBI SIBJISIIOTCS:
JIMYHOCTHBIE:

6 uacmu mpyoo6o20 60CRUMAHUA:
- TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH MacTepCTBa, TPYI0II00UE;
- TOTOBHOCTb K AaKTHUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOM W COLMAIbHOM HANpPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO BBITIOTHSITH TAKYIO ACSITEILHOCTD;
- UHTEPEeC K pa3InuHbIM cepam nmpodhecCuOHaATBLHOM JACSITEIIBHOCTH,

6 obnacmu YeHHOCMU HAYYHO20 NO3HAHUA:
- c(OPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHON NPAKTHKH, OCHOBAaHHOTO Ha JHANIOTE KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUDE;
- COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIbTYPhI KaK CPEACTBA B3aUMOJECUCTBUS MEKIY
JIOJIbMU U TTO3HAHMS MUPA;
- OCO3HAaHHE IIEHHOCTH HAyYHOM [I€ATENbHOCTH, TOTOBHOCTb OCYILECTBIATh MPOEKTHYIO U
HCCIIEI0BATENBCKYIO AESITENbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

6 obnacmu IK0J102UYECKO20 6OCHUMAHUA:
- c)OPMHUPOBAHHOCTH IKOJOTUYECKOW KYIbTYphl, IOHUMAHUE BIUSHUS COLIMAIbHO-I)KOHOMUYECKUX
MPOIIECCOB HAa COCTOSHUE MPHUPOJHON U COIUAIBHOW CpENbl, OCO3HAHWE TIO0ATLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;
- IUIAHUPOBAaHHUE U OCYILECTBICHHE NIECUCTBUU B OKPYKAIOLICH Cpele HAa OCHOBE 3HAHUA Lieled
YCTOMUYMBOIO pPa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HEMPUATHUE NECUCTBUN, IPUHOCSIIMX BPEI OKPYKAIOUIEN CPELE;
- yMEHHE MPOTHO3UPOBATH HEONATOMPHUATHBIE SKOJOTWYECKUE TOCIEICTBUS MPEeANPUHIMAEMbIX
JEHCTBUM, NIPEJOTBPALLATD UX;
- pacCUIMpPEHHE OIBITA IESTEIBHOCTH SKOJIOTUYECKON HAIIPaBIEHHOCTH;
- OBJIaJICHUE HABBIKAMH Y4€OHO-UCCIIEI0OBATEIBCKOM, TPOESKTHON U COIIMATLHOU IS TEIIBHOCTH;
MeTanpeIMeTHbIe:

0671a0€HUE YHUBEPCAIbHBIMU YUEOHBIMU NO3HAGAMETbHBIMU OCTUICMEUAMU:

a) 0a3oBble JOTHYeCKHE JelCTBHS.
- CaMOCTOSITEIHHO (hOPMYIUPOBATH U AKTYAIIM3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
- yCTaHaBIMBATh CYLIECTBEHHBIH NpPU3HAK MJIM OCHOBAaHUS /AJIi CPAaBHEHHUS, KJIaCCU(PUKALUU U
00001IeHHS;
- OIIPEAEIIATH LIEeNIN AeATENbHOCTH, 3a/1aBaTh NAPAMETPbI U KPUTEPUH X JOCTHIKECHHS;
- BBIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pACCMATPUBAEMBIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTAaTOB LIENIAM, OLICHUBATh
PHUCKH MOCIEACTBUMN JAEATENbHOCTH;
- pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TPobiieM

0) 0a30BbIE HCCIeN0BaATENbCKUE e CTBUS:
- BIIaJETh HaBbIKaMH Yy4eOHO-HCCIEAOBATEIbCKOM M TPOEKTHOM JEATENbHOCTH, HaBBIKAMU
paspemnieHus mpooieM;



- BBISBIISATH MPUYMHHO-CJICICTBEHHBIC CBSI3U W aKTYaIM3UPOBATh 33Jady, BBIIBUTATh TUIIOTE3Y €€
pelIeHNs, HaXOIUTh apryMEHThI JJI JI0Ka3aTeabCTBA CBOMX YTBEP)KICHHH, 3a7aBaTh mapaMeTpbl U
KPUTEPUU PEIICHUS;
- aHAJM3HMPOBATh MOJyYEHHBIE B XOJI€ PEIICHHUs 33Jayd Pe3yJbTaThl, KPUTUYECKU OIICHUBATh HX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;
- YMETh NEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;
- BBIIBUTATh HOBBIE UJEH, ITPeIaraTh OPUTHMHAJIbHBIE TIOJIXO/IbI U PELICHHUS;
- CITIOCOOHOCTH UX HCIIOJIb30BAHUSI B IO3HABATEIHLHON U COIUATBHON MPAKTHKE;

061a0eHUe YHUBEPCATIbHBIMU YUEOHBIMU HO3ZHABAMETbHBIMU OCUCMBUAMU:

B) padoTta ¢ nHpopManmeii:
- BNIAJIETh HAaBbIKAMHU MOJy4YeHUS HH(POpPMAIMM U3 HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISITH MMOUCK, aHATHN3, CHCTEMATH3AINIO U HHTEPIPETAINI0 HHPOPMAIIMH PA3IUYHBIX BUJIOB
1 (OopM MpeICTaBICHNUS,
- Cco37aBaTh TEKCTHl B Pa3jMYHBIX (opMarax ¢ y4eTOM Ha3zHadeHHs HWH(OpMaMU U IENEBOM
ayJIUTOpPHUH, BBIOUPAs ONTUMAIIbHYIO (OPMY MpEICTaBICHUS U BU3yaIl3alluu;
- OLIEHUBATh JJOCTOBEPHOCTb, JISTUTHMHOCTh UH(OPMAIIUH, €€ COOTBETCTBUE MPABOBLIM U MOPAIHHO-
3TUYECKUM HOpPMaM;
- WCMOJb30BaTh CPEICTBA WH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEUICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpraHM3allMOHHBIX 3a7ady C coOoJeHueM TpeOoBaHU
OPTrOHOMUKHU, TEXHUKHU OE30MMACHOCTH, TUTHEHBI, PeCypCcOoCOepPEeKEeHNUS, TPABOBBIX U AITHUYECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€30TaCHOCTH;
- BIIQJICTh HABBIKAMHU PACMO3HABAaHUS W 3allUThl WH(POpMaIMU, WHPOPMAIIMOHHOW OE30MacHOCTH
JUYHOCTH;

0671a0€HUE YHUBEPCAIbHBIMU KOMMYHUKAMUBHHIMU 0EUCM GUAMU:

0) coBMeCTHAasl 1esITeJIbHOCThD.
- MIOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHON ¥ HHIUBUYaTbHOU PabOTHI;
- IPUHUMATh LIE€JH COBMECTHOM AEsTeNbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS IO €€
JOCTHKCHHIO: COCTaBJIATH IIIAH JEWCTBUM, PACIPENEIATh POJIM C Y4ETOM MHEHHUH YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM paOOTHI;
-  KOOpOWHUPOBATH H BBINONHATH PpadOTy B  YCIOBUSX PEAITBHOTO, BHUPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;
- OCYHIECTBIISATh TO3UTHBHOE CTPATETMUYECKOE IOBEACHHE B PA3IMYHBIX CHUTYAIHSIX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM

0671a0€HUE YHUBEPCATbHBIMU PECYSIAMUBHBIMU 0EUCGUAMU .

) IPUHATHE Ce0s U APYTUX JIIOIei:
- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTHX JIOACH NP aHATN3e Pe3yIbTaTOB JACSITEILHOCTH;
- IPU3HABaTh CBOE MPaBO U MPAaBO JPYTUX JIIOAEH HA OUINOKH;
- pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOro YEIIOBEKa;
npeaMeTHbIE:
- BJAQJETh CHCTEMON XWMHUYECKUX 3HAHWUU, KOTOPAs BKIIOYAET: OCHOBOIIOJATAIONINE MOHSITHS
(XMMHYECKUI DJIEMEHT, aTOM, JJIEKTPOHHas 000j0YKa aroma, s-, p-, O-3JIeKTpOHHBIE OpOHTAIH
aTOMOB, MOH, MOJICKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATEIHPHOCTh, CTEIIEHh OKHCIICHUS, XUMUYECKas
CBsI3b, MOJIb, MOJISIPHASE Macca, MOJISIpHBIH 00BbEeM, YIJIepOJHBIM cKeneT, GyHKIHMOHabHAs TPYIIa,
paaMKai, W30MEpHs, W30MEpPbI, TOMOJOTHYECKHHI psijl, TOMOJIOTH, YIIEBOJOPOMABI, KUCIOPOA- U
a30TCO/CpIKAIINE COCIUHECHHS, OMOJOTUYECKH AaKTHBHBIC BemIecTBa (YIJIEBOJbI, JKHUPBI, OCIKH),
MOHOMEp, TMOJHMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJEKYJSPHBIE COCIUHEHUS, KPUCTALTNYecKas
pemierka,  TUIOBl  XUMHYECKMX  pEaKkiuil  (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE,  JK30-U
OHIOTEPMUYECKUE, PEAKIMH HOHHOTO OOMEHa), pacTBOp, JJIEKTPOJIHTHI, HEIIEKTPOIUTHI,
INEKTPONUTHYECKAS! TUCCOLMALINS, OKHCIUTENb, BOCCTAHOBUTEIh, CKOPOCTh XUMHUYECKONW pEaKIH,
XUMHUYECKOE PaBHOBECHUE), TCOPHUH U 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOCHHS OPTraHUYEeCKHX
BemectB A.M. byTtiepoBa, Teopus JIEKTPOJIUTHUECKON TUCCOLMALNM, TIepruoandeckuil 3akon [.H.
MenpeneeBa, 3aKOH COXPAaHEHUS MAacCChl), 3aKOHOMEPHOCTH, CHUMBOIWYECKUU S3bIK XHMHH,
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(aKTOJIOTMUECKUE CBEICHUS O CBOICTBaxX, COCTaBe, MOJYYEHHUH W O€30MaCHOM HCIIOJIb30BAHUH
BOXHEHMIINX HEOPraHMYEeCKUX M OPraHMYECKHUX BEIIECTB B OBITY M MPAKTHYECKON NeATEIbHOCTH
YeJI0BEKa;

- yMEThb BBIABIATH XapakTEpHbIE MPHU3HAKK M B3aUMOCBS3b H3YUYCHHBIX IOHATUH, MPUMEHSThH
COOTBETCTBYIOIIME MOHATHUS MIPH OMMCAHUHN CTPOCHHS U CBOWCTB HEOPraHMUYECKUX U OPTaHUYECKUX
BEIIECTB W HMX IMPEBpPALICHU; BBIBIATH B3aUMOCBS3b XHUMHUYECKUX 3HAHUI C TOHATUAMHU U
IPECTABICHUSAMH JIPYTHX €CTECTBEHHOHAYYHBIX MPEJMETOB;

- yYMeThb UCIOJb30BaTh HAWMEHOBAHMS XHUMUYECKUX COCIMHEHMH MEXIYHapOJHOTO CO03a
TEOPETUYECKON ¥ TPHUKIATHON XMUMHH W TPUBUAIBbHBIC HAa3BaHUS BAKHEHIIMX BEIIECTB (ITHIICH,
aleTHIIEH, TIUleprH, (eHol, popManbIerul, yKCycHash KUCI0Ta, TIUIUH, YTapHBIA ra3, yriaeKUucIbIi
ra3, aMMUak, raiieHas HW3BeCTb, HETallleHas W3BECTh, MHUTHEBAas COJa U JIPYTHX), COCTaBIATH
(dbopMyJibl HEOPTaHUYECKUX U OPraHMYECKUX BEUIECTB, YPAaBHEHHS] XUMUUYECKUX PEAKIUM, OOBSICHSITD
UX CMBICI; TOATBEPXKIATh XapaKTepHble XHUMHUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOLIIUMHU
9KCIIEPUMEHTAMHU U 3allUCSAMU yPaBHEHUN XUMUYECKUX PEaKIuii;

- YMETh YCTaHABIIMBATh MPHUHA]JIC)KHOCTh M3YYCHHBIX HEOPTAaHMUYECKUX M OPTraHMYECKHX BEIIECTB K
onpejieNieHHbIM KJIaccaM U TPYIaM COEIWHEHUM, XapaKTepHu30BaTb WX COCTaB M BakKHeHIIne
CBOWCTBA; ONpPEIENATh BHUAbBI XUMHUYECKHX CBSi3eH (KOBaJCHTHAs, WOHHAs, MeTalIM4ecKas,
BOJOPOJHAs), THIIBI KPHUCTAJUIMYECKHUX PELIETOK BEIIeCTB; KilacCUu(PUIMPOBATh XUMUYECKUE
peaxuu;

- chopmupoBaTh MPEACTABICHUS: O XHMHUYECKOW COCTABISAIONIEH E€CTECTBEHHOHAYYHOW KapTUHBI
MHUpA, POJIM XUMHUU B TIO3HAHWU SIBIICHUH MPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIBTYpPHI
JUYHOCTH, €€ (PYyHKIHMOHAIBbHON T'PaMOTHOCTH, HEOOXOIMMOM ISl pelieHUs] TPAKTUUECKUX 3aj1ad U
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpee;

- YMETh MPOBOJUTH PACUYETHl MO XUMHUYECKHM (POopMysaM M YpPaBHEHHMSIM XUMHUYECKUX PEaKIUi C
UCTIOJIb30BaHUEM (PU3NYECKUX BEIMUYUH, XapaKTEPU3YIOLINX BEIIECTBA C KOJINYECTBEHHONH CTOPOHBI:
Macchl, 00beMa (HOpMaJbHBIE YCJIOBHS) ra3oB, KOJMYECTBA BEILECTBA; HCIOIb30BaTh CHUCTEMHbIE
XUMHUYECKHUE 3HAHUS /IS TPUHITHS PEHICHUN B KOHKPETHBIX XKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

- YMETh IUTAHUPOBATh W BBIMOJHATh IUIAHUPOBATh M BBIMNOJHATH XUMHYECKHH OSKCIIEPUMEHT
(mpeBpallleHusi OPraHWYEeCKUX BEUIECTB IMpPH HArpeBaHUM, MOJyYEHUE STUIIEHA M H3YYEHHE €ro
CBOWCTB, KQUEeCTBEHHbIC PEAKIIMU Ha aJIbJAETH b, KpaxXMall, YKCYCHYIO KUCIJIOTY; IeHaTypalus OeIKoB
IIpU HArpeBaHUM, I[BETHbIC peaklUUu OEJIKOB; MPOBOIAUTH PEAKIMHM MOHHOTO OOMEHA, ONpENeisTh
Cpely BOJHBIX PacTBOPOB, KAUECTBEHHbIE pEakIMU Ha Ccynb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUS;, pemniaTh dKCIEepUMEHTaIbHbIC 3a1aun 1o TeMaMm "Metamiel" u "Hemeramisr") B
COOTBETCTBUM C TpaBUJIaMU TEXHUKH O€30MacCHOCTH TMpU OOpalleHMH C BEIIECTBAMU H
1ab0paToOpHBIM 000PYAOBAHUEM; MPEJCTABIATH PE3YyIbTaThl XUMHUYECKOIO SKCIepUMeHTa B ¢opMme
3alMCH YpaBHEHUH COOTBETCTBYIOIIMX pEAKUMH U (POpPMYIUPOBAaTH BBIBOABI HAa OCHOBE ATHX
pe3yNbTaToB;

- YMETh aHAJM3UPOBATh XMMUYECKYIO0 HH(OPMAIIHIO, TIOTYYaeMyI0 U3 pa3HbIX UCTOYHUKOB (CPEICTB
MaccoBoi nHpopmaIuu, cetb HTEpHET U apyrue);

- BIAJEThb OCHOBHBIMM METOJaMH HAy4YHOTO T[IO3HAHHS BEIIECTB W XUMHUYECKUX SIBICHUM
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

- YMETh MPOBOJUTH PACUYETHl MO XUMHUYECKHM (POpMysiaM W YpPaBHCHHSIM XUMUYECKUX PEAKIUH C
HCIIOJIb30BaHNEM (PU3NYECKUX BEIMUYWH, XapaKTEPU3YIOIINX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMajbHBIC YCJIOBHUS) T'a30B, KOJIMYECTBA BELIECTBA; MCIIOJIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJISl NPUHATHUS PEHICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

- YMeTh IUIAHUPOBAaThb U BBIMOJHATH IUJIAHUPOBATh M BBIMOJHATH XUMHYECKHH SKCIIEPUMEHT
(mpeBpalleHus] OPraHWYECKHX BELIECTB NPH HArpeBaHWH, MOJYYEHUE STHICHA M HU3YyYCHHE €ro
CBOICTB, KaUeCTBEHHBIE PEAKIIMU Ha aJlbJIETU/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY; eHaTypanus OeIKoB
IpY HarpeBaHHUM, LBETHBIC PEAKIMU OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHa, ONpEeAeisaTh
Cpely BOJHBIX pacTBOPOB, KaUYeCTBEHHbIE PEAaKIMU Ha cynb(dar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHMS; penlaTrh SKCIIEpUMEHTaIbHbIE 3a1aun 1o temam "Metamnsl" u "Hemeramisl") B
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COOTBETCTBUU C TpaBUJIAMH TEXHHKU O€30MacHOCTH TMpH OOpalleHud ¢ BeIIeCTBaMU U
n1abopaTopHbIM 000PYAOBAHUEM; MPEJCTABIATH PE3YyIbTaThl XUMHUYECKOIO SKCIepUMEHTa B dopMme
3aMiCH ypaBHEHUI COOTBETCTBYIOIIMX peakuuid M (HOpMYIHpOBATh BHIBOJIBI HAa OCHOBE ATHX
pe3yNbTaToB;

- YMETh aHAM3UPOBATh XUMHUECKYI0 HHPOPMAIIHIO, TTOYy4aeMYI0 U3 Pa3HBIX UCTOYHUKOB (CPEACTB
MaccoBoi mHpopmaIuu, cetb IHTEpHET U Ipyrue);

- BJIAQJETh OCHOBHBIMH METOJAMH HAy4YHOTO TIO3HAHHUS BEHIECTB W XHUMHUYECKUX SIBICHHMA
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

- YMETh MPOBOJUTH PACUYETHl IO XUMHUYECKHM (OopMysaM W YpPaBHCHHSIM XUMHUYECKUX PEAKIUH C
UCIIOJIb30BaHNEM (PU3NYECKUX BEIMYWH, XapaKTEPU3YIOIINX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMalbHBIC YCIOBHS) Ta30B, KOJUYECTBA BEIECTBA; HCIIOIH30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS AJIS IPUHATHUS PEHICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
BEIIIECTBAMH U UX PUMEHECHHEM;

- YMeTh IUIAaHMPOBATh M BBIMOJHATH XUMUYECKUH HKCIEPUMEHT (IPEeBpaIlCHUs] OPTaHUYECKUX
BEIIIECTB NPU HArPEBAHUH, MTOJYICHUE STUJICHA U U3yYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIINU Ha
aNbJIETU/IbI, KpaxMaJl, YKCYCHYIO KUCIIOTY; IeHaTypalus OeJKOB pU HarpeBaHUH, [IBETHbIC PEaKIIUU
OCNKOB; TMPOBOJUTH pEAKIHH HMOHHOTO OOMEHa, ONpPENeNiaTh CpPeAy BOJHBIX PacTBOPOB,
KaueCTBEHHbIEC PEaKlMu Ha cynb(ar-, KapOOHAT- U XJOPHUA-aHUOHBI, HA KATHOH aMMOHHSI;, pelaTh
JKCIIEpUMEHTAIbHBIE 3a/1auu 110 TemMaM "Metamnbl" u "Hemeramibsl") B COOTBETCTBUM C MPAaBUIIAMU
TEXHUKH OE€30MacHOCTH TpHU OOpalleHWHW C BeIIeCTBAaMU M J1AOOPAaTOPHBIM 000PYIOBAaHUEM;
NPEJCTaBISITh  PE3yabTaThl XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3amuch  ypaBHEHUN
COOTBETCTBYIOIIMX peakluii U (OpMyIupPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- chopmupoBaTh MPEACTABICHUS: O XUMHUYECKOW COCTABISIONICH €CTECTBEHHOHAYYHOW KApTHUHBI
MHUpA, POJIM XUMHUHU B TO3HAHUU SIBIICHUIH NPUPOABI, B (POPMUPOBAHWU MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAILHON TPaMOTHOCTH, HEOOXOIUMOU NSl PEIIeHUs] PAKTHUSCKUX 3a1ad U
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Cpejie;

- yMeTb cOOJIO/IaTh NpaBUiIa SKOJIOTHYECKH 1EJIeCOO00pa3HOro IMOBEACHUS B OBITY U TPYAOBOM
JEeSTENIbHOCTH B LIEJISIX COXPAaHEHUSI CBOETO 370POBbsI U OKPYXKAIOUIEeH MPUPOTHON Cpelibl; yYUTHIBATh
OMMACHOCTh BO3JCHCTBUS HA KUBBIE OPTraHU3MBI ONPEJCICHHBIX BEIIECTB, MOHUMAs CMBICIT
MoKa3arelisi NpeAesIbHOM JOMYCTUMON KOHIIEHTPAIUH.

Pe3yibTaThl OCBOEGHHS ANCHMILVIMHBI HanpaBjieHbl Ha ¢QopMHpOBaHHe OOIWIMX H
npo¢ecCHOHATBHBIX KOMIIETEHIHIi, pe3yJIbTATOB BOCIMTAHUS:

OK 01. BseiOupate cmocoObl pemieHus 3aga4  NTPO(PEeCcCCHOHATBHON  JIeATETbHOCTH
MPUMEHUTEIBHO K PA3IMUYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA TOMCKA, aHAU3a W HHTEPHpETaluu
uHpopManui, W WHGOPMAIMOHHBIE TEXHOJOTMH JJisi BBHITIOTHEHHS 3a7ad MpodeccHOHAIbHON
NEeSITeIbHOCTH.

OK 04. D¢ dexTrBHO B3aMOAECHCTBOBATH M pabOTATh B KOJUIEKTHBE M KOMaHIE.

OK 07 CopeiicTBOBaTh COXPAHEHHUIO OKPYKAIOMIEH CPeIIbl, pecypcocOepeKeHUI0, MPUMEHSTh
3HaHUS 00 U3MEHEHUU KIIMMaTa, MPUHLIUIBI OepeKHOTO MPOU3BOACTBA, 3()()EKTUBHO AEHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSX.

JIP 4 TlposBnsiomuii U AEMOHCTPUPYIOIIMKA YBaXXE€HHUE K JIOASIM TpyAa, OCO3HAIOIIUN
IIEHHOCTh COOCTBEHHOTO Tpyna. Ctpemsmuiics K (pOpMUPOBAHUIO B CETEBOM Cpele JUYHOCTHO H
poeCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa.

JIP7. Oco3Haromuii MOPUOPUTETHYIO I[IEHHOCTh JIMYHOCTH  4YEJIOBEKA;  YBAKAIOUIUN
COOCTBEHHYI0 W YYXYK YHHKAIBHOCTh B Pa3NUYHBIX CHTyaIlMsX, BO Bcex (opmax u BHUAAX
NEeSITeIbHOCTH.

JIP 10. 3aboTsmuiics 0 3alIUTe OKPYKAIOIIEH Cpebl, COOCTBEHHON M Uy»KOW 0€30MacHOCTH,
B TOM 4YHcIIe ITU(DPOBOIi.



1.4 PexkomeHayemMoe KOJHMYECTBO YacoB Ha OCBOCHHE
AUCHUTIIUHBI:
o0BbeM 00pa3oBaTeNbHON Harpy3ku oOyuatorierocs 68 yacos, B TOM YHCIe:
B (hopMe mpakTUUECKON MOATOTOBKH 6 4acoB;
y4eOHBIX 3aHATUH 66 Jacos;
CaMOCTOATEIILHON BHEAYIUTOPHON paboThl oOyuatomerocs 0 yacos;
KOHCYyJbTaIui 2 vaca,
sk3ameH 0 Jacos.

NnporpaMmbl  y4eOHOi

2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLJIMHBI

2.1. O0beM TUCHUIINHBI U BUBI y4eOHOH padoThI

Buna yueOHoii padoThI Oovem uacos

O0beM 00pa3oBaTeIbHON HATPY3KH (BCEro) 68
B Tom unciie B popMe NpakTHYECKOM MOATOTOBKH 4
YueOHble 3aHATHS (BCET0) 66
B TOM YHUCJIE:

nabopaTopHbIe PAOOTHI 20

MPAKTUYECKHUE 3aHATHS 20

KOHTPOJIbHBIE pabOTHI 2
CamocrosiTesibHasi padora o0yuyawmerocs (Bcero) 0
KouncyabTauuu 2
IIpomescymounas ammecmayus 8 popme ougpepenyuposarnroco 3auema




2.2. TeMaTH4yecKHi IJIAH U COJEePKAHNE TUCUUIIIMHBI « XUMHS»

HaunmenoBanne Coaeprxanue y4eO0HOr0 MaTepHaJia, JJaDopaTopHbIe paéoThl M MPAKTHYECKHE 3aHITHS, O0bem | YpoBeHb
Pa3esioB U TeM CaMOCTOSITeJIbHAS BHEAYIUTOPHAasi padoTa 00yYyarouuxcs 4aco0B O0CBOEHHUSI
1 3 4
1. ObIIAA 1 HEOPTAHNYECKASA XUMMSL. 36
Paznen 1. TeopeTuyeckue 0CHOBbI XHMHH. 36
Tema 1.1. Copepxanne yue0HOr0 MaTepHaJa.
CrpoeHue aToMOB TeopeTuueckoe o0yueHue. 2
XUMHACCKHIX SJICMCHTOB. "1 X yimudecknii dlIeMEHT. ATOM. Anpo aroma, H30TONBI. OJEKTPOHHas 000JOYKAa. JHEPreTHUECKHUE YPOBHH,
MOAYPOBHH. 1
2.AtoMHbIe opOuTanu, s-, p-, d- smeMeHTsl. OCOOCHHOCTH PACTPEICICHUS YJICKTPOHOB MO OPOHMTAIIM B aToMax
JJIEMEHTOB MEPBBIX YETHIPEX MEPHO0B. DIEKTPOHHASI KOH(MUTYpalKs aTOMOB.
Tema 1.2. Copepxanne yueOHOr0 MaTepHaJa.
Tepuonuueckuii 3akOH U ["Tegnerpueckoe obydenue. 1
Tleproprieckas cuctema 3.[epuonunueckuii 3akoH wu I[lepuommueckas cuctema xumudeckux diemeHtoB JI.M. MenneneeBa. Cpsi3b 1
XUMIMCCKUX SNICMEHTOB | heppomueckoro 3akoHa m ITeproandeckoil cHCTeMbl XMMHYecknx sieMenTtoB J[.M. MeHeneeBa ¢ COBPEMEHHOM
AN. Menzeneesa. TEOpUeH CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMUYECKHX 3JICMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO
rpymnmnaM u nepuojaM. 3HaueHue MepruoANIeCcKOro 3aK0OHa B pa3BUTHHU HAYKH.
IIpakTHyeckoe 3ansTHe Nel. 2
4.DxcrieprMeHTaTbHBIE METO/ABI M3YYeHHWS BEIIECTB W HMX IpeBpalleHwii: aeMoHcTparus Tabmum «llepmommueckas
cucteMa xumudeckux snementoB .M. MenneneeBay.
5. PemieHue 3amaHuii Ha WUCHOJIB30BAaHHE XMMHUYCCKOW CUMBOJMKMA M HA3BaHWN COCAMHCHUH 10 HOMEHKIIATYpE
MEXIYHApOJHOTO COI03a TEOPETHYECKOW M MPHUKIATHOW XWMHUW W TPHUBHAJIBHBIX HAa3BaHWW IS COCTAaBIICHUS 2
XUMHYECKUX (HPOPMYJT IBYXaTOMHBIX COEIMHEHUH (OKCHIOB, CYIb(QUI0B, THIPUIOB U T.I.) U APYTUX HEOPTaHUIECKIX
COEIMHEHUM OTIEIBHBIX KJIacCOB. PellleHne 3aaHuil Ha YCTaHOBJICHUE CBSI3U MEXKIY CTPOCHUEM aTOMOB XUMUYECKUX
JJIEMEHTOB W TIEPHOAMYECKAM H3MEHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M HX COEIWHEHHH B COOTBETCTBHH C
nojoxxeHueM [leproanyueckoi CUCTEMBI.
IIpakTH4eckoe 3ansiTHe Ne2. 2
6-7.PemeHre MpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUSCKUX 3a/laHUN HAa XapaKTEPHU3AIMI0 XUMHYCCKUX 3JICMCHTOB
«Mertannudeckue / HEMETaUNTHUECKUE CBONCTBA, AIEKTPOOTPUIIATEIPHOCTh XUMHICCKHX DJIEMEHTOB B COOTBETCTBHE C
HX DJIEKTPOHHBIM CTPOCHHEM U IOJIO)KCHUEM B IEPUOINYECKON CUCTEME XUMHUYECKHX A1eMeHTOB JI.11. MeHneneeBay. 2
Tema 1.3. Copepxanne yue0HOr0 MaTepHaJa.
Crpoenne seuectsa. Teoperuueckoe ody4yenue. 1

XHUMHYECKas CBS3b.

8.CrpoeHue BemecTBa. XUMHUYECKasl CBSA3b. BUIIBI XUMUUECKOW CBSI3U (KOBaJICHTHAS HETIOJISIPHAS U TOJIIPHAS,
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WOHHAs, MeTajutndyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XMMHUYECKOW CBS3W (OOMEHHBIH M JOHOPHO-
akuenTopHbIi). Bogopomnas cBsa3b. BaneHTHOCTH. DnekTpooTpuniatensHocTh. CTeneHb OKucaeHus. VIOHBI: KaTHOHBI U
AQHUOHBL.

BemectBa MOJEKYNSIpHOTO M HEMOJEKYISPHOTO CTPOCHMS. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. | HIIbI
KPHUCTAJUIMIECKNX  PEMmETOK.  3aBUCHUMOCTH  CBOMCTBA  BEMIECTB OT THIA  KPHUCTAUIMYCCKOW  PEMIETKH.
OKCTepUMeHTaIbHBIE METOIbI H3YUEHHE MOJIEel KPUCTAJUTMYECKUX PEIIETOK.

Tema 1.4.
[TonsTue o pacTBOpax.

Conep:xanue yueOHOro MarepuaJa.

TeopeTnyeckoe o0ydyeHue.

9.IToHsTHE O AMCIIEPCHBIX cHcTeMax. VICTHHHBIC ¥ KOJUTOMIHBIC pacTBOPHL. MaccoBasi JIOJIs BEIlleCTBa B pacTBOpE.
Kiraccudukarus HeopraHUIeCKUX COSIMHEHMI

PactBopenue kak ¢usnmko-xumuueckuid nporiecc. PactBopsl. CriocoObI MPUTOTOBICHUS PAcTBOPOB. PacTBOpUMOCTS.
MaccoBasg [onsi pacTBOpeHHOro BemiecTBa. CMBICT MOKa3aTeNsd MPEAeTbHO JOMyCTHUMOM KOHIIEHTpPAlMd W €ro
WCTIONIb30BaHME B OIICHKE DKOJIOTHYECKON Oe301IacHOCTH.

[IpaBua 3KOIOrHYECKHU LENECO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOH JCATEIHHOCTH B IEISIX COXPAHCHHS CBOETO
3IIOPOBBS 1 OKPYXKAIOIICH MPUPOTHON CPEJIbI; OTIACHOCTH BO3JICHCTBHS HA JKUBBIC OPTaHU3MBI OTIPEICIICHHBIX BEIICCTB.
PaccenBanue cBeTa mpu MPOXOKIECHHN CBETOBOTO ITy9Ka Yepe3 ONTHICCKHA HEOTHOPOAHYIO cpeny (dddexra Turmamns).
Pemenne npakTUKO-OPHEHTUPOBAHHBIX pPACUCTHBIX 3aJaHUl Ha PAacTBOPHI, HCIOJb3yeMbIE B OBITOBOH U
MTPOU3BOICTBEHHOU JEATEILHOCTH YEJIOBEKa, C MO3UIUH JKOJIOTHUECKON 0e30MacHOCTH TOCICICTBUN M TPAMOTHBIX
perieHuit mpobieM, CBI3aHHBIX C XUMHUCH.

IIpakTHyeckoe 3aHsaTHE Ne3.

10.Pacuérhpie 3amaun. KonmuecTBeHHBIE OTHOIICHHS B XUMUU. OCHOBHBIC KOJIMYECTBCHHBIC 3aKOHBI B XUMUH H
pacyeThI 10 ypaBHEHHSIM XUMHUECKUX peaknuii. Mosb Kak eMHNIIA KOJIMYECTBA BellecTBa. MoispHas Macca. 3aKOHBI
COXpaHEHHUS MacChl W JHEpruu. 3akoH ABoraapo. MosspHbelii 00beM ra3oB. OTHOCHTENBHAS IIOTHOCTH Ta30B.
11.HaGmonenne W ONMHMCAaHWE IACMOHCTPAITMOHHBIX M JaOOPATOPHBIX OIBITOB PAa3JIOKECHHS IEPOKCHAA BOIOpOAA B
MPUCYTCTBUU KaTajau3aTopa. PacdeTsl 1Mo ypaBHEHHMSM XHMHYECKHUX PEaKIUMi C HCIOJIh30BAaHHEM MAacChl, 00beMa
(HOpMAaBHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIICCTRA.

Pacu€Thl Mo ypaBHEHMSIM XUMUYECKUX PEAKIUNA, B TOM YUCJIE TEPMOXUMHUYECKHE PACUEThI, paCUETHI C UCTIOIh30BaHUEM
TIOHSITHSL «MacCOBasl JIOJIS BEIICCTBAY.

Tema 1.5.
Tunel XUMHYECKIX
peaKiui.

Conep:xanue yueOHOr0 MaTepHaJia.

Teopernueckoe odGyueHue.

12 Xumuueckas peaknus. Kimaccupukanus XMMHYSCKUX PEAKIHMi B HEOPraHMYCCKOW M OPraHNYeCKOH XMMHUHU. 3aKOH
COXPaHEHUSI MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YJHEPTUU IIPU XUMUUECKUX PEAKIIUSIX.

CkopocTh peaknmu, €€ 3aBUCHUMOCTh OT Pa3Iu4HbIX (akTopoB. OOpaTHUMble peakmuud. XUMHUYECKOE pPaBHOBECHUE.
@aKTOopHI, BIUAIOIIME HA COCTOSIHUE XUMUUeckoro papHoBecus. [Ipuniun Jle [llarenbe.

TerutoBbie 3G HEKTH XUMHUYECKUX PEAKIHA. IK30-U SHJOTSPMHUUCCKUE PEAKIINH.

130KuCIUTETEHO-BOCCTAHOBUTEIHHEIE PCaKknuu.
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ypaBHeHI/I}I OKHUCJICHHSI-BoccTaHOBIICHU. CteneHb okuciacHusA. OKHUCIUTEIb M BOCCTaHOBUTENb. (COCTaBlICHHE U
YpaBHUBAHUE OKHCIIUTCIIBHO-BOCCTAHOBUTECIIbHBIX peaKHI/Iﬁ MCETOJOM DJJICKTPOHHOTI'O Oananca. OKHCIUTEIBHO-
BOCCTAHOBHUTCJILHBIC PCAKIINU B ITPUPOALC, MPOU3BOJACTBCHHLIX MPOLCCCAX U JKUBHCACATCILHOCTU OPraHn3MOB.

[pakTnyeckoe 3ansitue Ne4.

14 .DxcniepuMeHTATEHBIC METOJIBI MTPOBEICHMSI MPAKTUUECKON paOoThl «BiusHuEe pa3nnyHbX (PaKTOPOB HA CKOPOCTh
XUMUYECKON peaknum». PelleHne NpakTUKO-OPHEHTHPOBAHHBIX 3aJaHWN Ha aHanmu3 (aKTOpOB, BIMSIONINX Ha
HM3MEHEHHE CKOPOCTH XMMHYECKOH pEakiyu, B T.4. C MO3UIMHA SKOJOTMYCSCKH I1e€JeCO00pa3HOro MOBEACHHUS B OBITY U
TPYIOBOH NESITEIBHOCTH B LIENIAX COXPAHEHUS CBOETO 30POBBS U OKPYKAIOUIEH MPUPOTHOI cpe.

15. PemieHue mnpakTHKO-OPUECHTHPOBAHHBIX 3aJlaHMil Ha npuMeHeHue mnpuHnmna Jle-IllaTtenbe a1 HaXOoXKIEeHUS
HaIpaBJICHUS CMCIICHUS PAaBHOBECHS] XMUMHYECKOM pEakIud ¥ aHaidu3 (GaKTOpPOB, BIMAIONIMX Ha CMEIICHHE
XUMUYECKOTO PABHOBECHSL.

Tema 1.6.
DIIeKTPOIUTHYECKAS
JIICCOTIHAITHS.

Conep:xanue yueOHOro MaTepHaJia.

Teopernueckoe odGyueHne.

163nexkTponutudeckas nuccouuarus. CuiabHbIC U caaldbie 3JeKTpoiuThl. Cpelia BOJAHBIX PACTBOPOB BEIIECTB: KUCIIAs,
HeHTpaabHast, MeT0oYHasl.
Peakinu nonHoro ooMeHa.

JlaGopaTopHoe 3ansiTue Nel.

17-18.J1abopatopHas padora Nel «Tumbl XumMuueckux peakiuity. Vccnemopanue THIOB (110 COCTaBY U KOJIWYECTBY
HCXOJIHBIX U 00pa3yIoNINXCsl BEMIECTB) U TPU3HAKOB XUMHUYECKUX PEAKITHH.

19-200kcnepuMeHTAILHBIE METOMBI  OINPENCICHUS CPEAbl PAacTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCAIBHOTO
WHAWKATOPA, PEaKIIMH HOHHOTO OOMEHA.

21-223anaHns Ha COCTABJICHUE HOHHBIX PEAKITHIA.

Pasnen 2.

Heopranuyeckass xummusi.

Tema 2.1. dusuxo-
XHMHYCCKHE CBOMCTBA
HEOPTaHUICCKUX
BCIISCTB.

Conep:xanue yueOHOro MaTepuaJa.

Teopernyeckoe odydeHnmue.

23.Hemetasmiel. [lonoxxenne HemetaioB B Ileproamyeckoit cucteme xumuueckux anementos [I.M. MenneneeBa u
OCOOCHHOCTH CTpPOCHHUs aroMoB. Du3nueckne CBOWCTB HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HAa TIpuMepe
KHCIIOpoJia, cepbl, pocopa u yriaeponaa).

XuMHUYEeCKHe CBOMCTBAa BaKHEHIINX HEMETanioB (TaJOTCHOB, cepbl, a3oTa, Gocdopa, yrieposa W KpEeMHHUS) M HX
COoeIMHEHMH (OKCHIIOB, KHCIOPOCOAEPKAIINX KUCIOT, BOJOPOIHBIX COEAMHEHUH ).

[IpumMeHeHue BaKHEHIIINX HEMETAJIOB U UX COCIMHEHHU.
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24 Metamnel. [lomoxxenne wmeramioB B Ilepuommyeckoit cucteme xumuueckux snemeHtoB .M. Menneneesa.
OCoOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mmue puzndeckue cBorcTBa MeTauioB. CIuiaBbl
METAJIOB. DICKTPOXUMUYCCKUH PsiT HANIPSHKEHUH METaJLIOB.

XUMHUYECKUE CBOWCTBA BAKHEUITUX METAILIOB (HATPUH, KalWid, KaabIMi, MarHUN, ATFOMUHHN, ITUHK, XPOM, KEIe30,
MeJb) ¥ X COCTMHCHHM.

OO0mue crocoObl mojyueHust MeTauioB. [IpiMeHeHrne MEeTaJIOB B OBITY M TEXHHUKE.

IIpakTHyeckoe 3ansite NeS.

25.0KCcIIeprMEeHTANBHBIE METOABl W3YYCHHUS BEIISCTB M WX MPEBPAILICHHUIA: H3ydeHHE KOJUICKIMH «MeTasl u
CIUTaBB», 00pa3oB HemeTayuioB, [lomyuenwne dyryna u crtamu. O3HAKOMIIEHHE CO CTPYKTypaMH ceporo u Oenoro
yyryHna. PacnosnaBanue py xene3a. BeloHeHHe XUMUYECKOTO SKCIIEPUMEHTA B MOJIHOM COOTBETCTBUU C MPaBUIIAMU
Oe3onacHoctu. Habnronenue, ukcanus v onucaHue pe3yabTaToB MPOBEIACHHOTO 3KciepuMenTa. Kpurndeckas oreHka
JIOCTOBEPHOCTH XUMUYECKOH MH(POPMAIMH, TOCTYTAIONIEH U3 pa3HBIX ICTOYHHUKOB.

JlaGopaTopHoe 3ansiTue N2,

26Jlabopatopnas padota No2 «neHTnduKays HEOPraHNIECKUX BEIICCTBY.

27-28PemieHne 3KCIepUMEHTANIBHBIX 3aa4 110 XMMUYECKUM CBOMCTBAM METaJUIOB U HEMETAJIOB, 110 PACIIO3HABAHHIO
U TIOJYYCHUIO COCAMHEHUI METAJUIOB I HEMETAIJIOB. PEIIeHHE YKCIIEPUMEHTAIBHBIX 33/1a4, HAaOMI0eHNE 1 ONHCAaHue
JEMOHCTPALMOHHBIX M JTA0OPATOPHBIX ONBITOB (B3aUMOJCHCTBHE TMIAPOKCHAA ATIOMHUHHS C PACTBOPAMH KHCIOT U
HIeJI04eid, KaueCTBEHHbBIE PEaKIMU Ha KATHOHBI METAJUIOB).

29-30U nenTrdUKaIUsI HEOPraHMYSCKUX BEIIECTB ¢ MCIOJIb30BAaHUEM UX (DHU3UKO-XUMHUECKHUX CBOMCTB, XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuil. KauecTBeHHBIE peakuy Ha cyab(ar-, KapOOHAT- U XJIOPUI-aHHOHbI, HA KATHOH aMMOHHS.
31-32-33-34PacuéTbl Macchl BellecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJNMYECTBY BEILECTBA, MAacCe WIH 00BEMY
OJHOTO U3 YYacTBYIOIIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOIUYECTBA BEIIECTBA) MPOAYKTOB PEaKivy,
€CIIM OJTHO U3 BEUIECTB UMEET MPUMECH.

35.KonTpoabHasi padora 1. CTpoeHHEe U CBOHCTBA HEOPraHUYECKUX BEIICCTB.

Pasnean 3.

XUMHS ¥ )KU3Hb. Me?KﬂpeIlMeTHbIe CBA3H.

Tema 3.1. Xumusa u
JKU3Hb.

Conep:xanue yueOHOro MaTepuaJa.

Teopernyeckoe oGyueHue.
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36.Posib xuMuu B 00€CTIEUCHIH DKOJIOTHYCCKOMN, SHEPTeTHUYCCKON M MHIICBON 0€30MaCHOCTH, PAa3BUTHU METUIIUHEL.
[ToHsITHE O HAYYHBIX METOJaX MO3HAHMUS BEIIECTB U XUMHUCCKHUX PEaKIIHii.

IpencrasieHus 00 OOIMUX HAYYHBIX MPUHITAIAX POMBIIIICHHOTO MOTYYCHUS BAXXHEUIIINX BEIISCTB.

YenoBek B MUpE BEIECTB W MATECPHATIOB: BAKHEHIIIHE CTPOWTENBHBIC MATCPHANbI, KOHCTPYKIIMOHHBIC MATEPHAIIBI,
KpacKd, CTEKJIO, KepaMHKa, MaTepuaibl sl 3JCKTPOHUKH, HAaHOMATepHAJbl, OPraHMYECKHE H MHUHEPaIbHbIC
ya00peHusl.

XuMHUsI ¥ 370pOBbE UEIOBEKA: TMPABWJIA HCIOJNB30BAHUS JICKAPCTBCHHBIX TMPEMapaToB, MpaBuia 0e30MacHOro
WCTIONIb30BaHMS TIPENapaToB OBITOBOM XMMUHU B MOBCEHEBHOM YKHU3HU.

dusuKa: MaTepus, SHEPIUs, Macca, aToOM, DJIEKTPOH, MPOTOH, HEHTPOH, WOH, W30TOII, PaJHOAKTHBHOCTH, MOJIEKYIIA,
SHEPreTHUECKHI YPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHHUE BEIIECTBA, (U3UUCCKUE BEITHUUUHBI U
SIMHUIIBI UX U3MEPEHHSI, CKOPOCTb.

Bromorust: KjaeTka, OpraHu3M, dKOCHCTeMa, Owocdepa, Makpo- W MHKPOIJIEMEHTHI, BUTAMHHBI, OOMEH BENIECTB B
OpraHusme.

I'eorpadus: MuHEpAbI, TOPHBIC TTOPOJIBI, ONE3HBIC HCKOMAEMBIE, TOTUTHBO, PECYPCHI.

TexHOMOTHs: XUMHYECKas MPOMBIIUICHHOCTh, METAJUTyprusi, TMPOM3BOACTBO  CTPOUTENBHBIX  MaTEPUAIIOB,
CEIbCKOXO3SIHCTBEHHOE —TPOW3BOJICTBO, MHINEBAas IPOMBIILIICHHOCTh, (hapManeBTUYECKass MPOMBIILICHHOCTb,
MPOU3BOJCTBO KOCMETHUCCKHX IPENapaToB, MPOM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEePHATOB, DJICKTPOHHAsS
MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.

2. OPTAHUYECKAS XUMMUSI.

32

Paznean 4.

Opralmllecmm XUMMUA.

32

Tema 4.1.
TeopeTrnyeckre OCHOBBI
OPraHU4YeCKON XUMHUU.

Conep:xanue yueOHOro MaTepuaJa.

TeopeTrnyeckoe o0y4eHmue.

37.Ilpenmet opraHUYECKON XUMHU: € BOSHUKHOBCHHE, PAa3BUTHE W 3HAYCHUE B TIOJYYECHUH HOBBIX BEIECTB U
MartepuanoB. Teopus cTpoeHUs opraHudeckux coequHeHnil A.M. ByTieposa, e€ ocHOBHBIC MOI0XKeHUA. CTPYKTYpHBIC
(hopMyITBI OpraHrYecKuX BenlecTs. I oMmonorus, nzoMmepus. XUMHUECKask CBA3b B OPraHUYECKUX COCTUHCHHSIX -
OJIMHAPHBIE U KPaTHBIE CBS3H.

[pencraBienue o kmaccu(GUKAIIKA OPTAaHIMUECKHUX BelecTB. HOMEHKIaTypa OpraHn4eckux COeIMHECHUM
(cucTeMaTHUeCcKasl) ¥ TPHBHAIbHBIC HA3BAHUS BAXKHEHIIINX MPEACTABUTENICH KIaCCOB OPraHUYECKHUX BEIIISCTB.

I[pakTnyeckoe 3ansitue Ne6.

38D0kcnepuMeHTANTbHBIE METOIBI U3YUEHHS BEIIESCTB U MX MPEBPAIICHHUI: 03HAKOMIICHHE C 00pa3liaMu OpraHu4YeCKUX
BEIIECTB U MaTepHajlaMi Ha MX OCHOBE, MOJEIMPOBAHNE MOJIEKYJI OPTraHWYECKUX BEIIECTB, HAOMIOIEHNE U OMTUCAHHE
JIEMOHCTPAIMOHHBIX ONBITOB TIO MPEBPAIICHUIO OPraHUYSCKUX BEICCTB MPH HarpeBaHuu (IUIaBJICHUE, OOYTIIMBaHUE U
TOpeHue).

39.Pacyetsl npocreiimeit GopMyIbl OpraHIIecKO MOJIEKYIIbI, UCXOJIS M3 AJIEMEHTHOTO cocTtasa (B %).

Tema 4.2.

Conep:xanue yueOHOro MaTepuaJa.
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YrieBo1opoasl.

TeopeTrnyeckoe o0y4eHne.

40-41AnkaHbl: COCTaB U CTPOCHHE, TOMOJIOTHYECCKHIA psaa. MeTaH M 3TaH - MPOCTEHINME MPEICTABUTEIN aJIKaHOB:
(m3uYecCKue W XMMHYSCKUE CBOWCTBA (PEaKIMM 3aMEIICHUS W TOPEHHUsS), HAXOXACHUWE B TPUPOC, MOIYUCHHE W
npuMmenenue. CBACHUS O HUKIIOAJIKaHaX.

42 ANKEeHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psiA. DTHICH U MPOIWIICH - IPOCTEHIINE MPEeICTaBUTENH ATKCHOB!
(¢m3nyeckne W XWMHUYECKHE CBOWCTBA (peakiuH TUAPHUPOBAHWS, TAJOTEHHPOBAHUS, THAPATAllMH, OKHCIEHUS U
MTOJIMMEPU3AIINN ), TTIOJTyYEeHUE U TPUMEHEHHE.

Anxanuensl: Oyramuen-1,3 u wmerwiOyraameH-1,3. cTpoeHue, BaKHEHIINE XWMHUYECKHE CBOWCTBA (peaxmus
nonuMepusauun). IlonyueHne CHHTETUYECKOT0 KayuyKa U pe3UHBI.

43AJKUHBL: COCTAaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYCCKUH psia. ALCTHICH - NPOCTCHIINN IpencTaBUTEIb
QIKHHOB: COCTaB, CTpPOCHHE, (DM3MYECKHE W XUMHYECKHE CBOWCTBA (peakiUH THAPHUPOBAHUS, TaJOreHHUPOBAHUS,
TUpaTallii, TOPCHUsI), MOJIYYCHUE W TIpUMCEHEHHE. [OopeHHe aleTmieHa KaK WCTOYHHK BBICOKOTEMIIEPATYPHOTO
TJIAMEHU JJIs1 CBAPKH U PE3KU METAJIOB.

Apensl. beHson: coctas, cTpoeHue, GU3MIECKIEC U XMMHUIECCKUE CBOHCTBA (PEAKITUU TAIOTCHIUPOBAHUS U HUTPOBAHHA),
MoJTy4YeHUe U mpuMeHeHue. TOKCHYHOCTh apeHOB. [ eHeTHYecKas CBA3b MEX/Iy YIIIEBOIOPOIaMH, TPUHAICKAIIUMH K
Pa3IUYHBIM KJIACCaM.

44-A5]IpupomHble  WCTOYHUKH YTIAEBOAOPOMOB. IlpupomHeiii Ta3 u momyTHbIe HedTsAHble Ta3bl. Hedts u eé
npoucxoxkaeHue. CrocoObl mepepaOb0TKH He(TH: MEepPEeroHKa, KPEKUHI (TEPMHUUYCCKUH, KAaTAIUTHUYCCKHIA), MUPOIIH3.
[Iponyktel nepepaboTku HeTH, UX MPUMEHECHUE B MPOMBIIIUICHHOCTH U B ObITY. KaMEHHBIN Yroiab ¥ MPOIYKTH €ro
nepepaboTku. Poib OpraHM4eckoil XUMHH B pEIICHUH MpoOJeM SHEpreTHUecKoW 0e30MacHOCTH, CO3JaHUM HOBBIX
MaTepHaIoB, HOBBIX HCTOYHUKOB SHEPTUH (AIbTEPHATUBHBIC HCTOYHUKH YHEPTUH).

IpakTnyeckoe 3ansitue Ne7.

46-473KcriepUMEeHTaIbHBIC METO/IbI U3YUYCHHUS BEIIECTB U MX MPEBPAICHUM: 03HAKOMIICHHE ¢ 00pa3liaMH ILiacTMace,
KaydykoB ® pe3uHbl, Kkomiekiuu «HedTtb» u  «Yroiap», MOJECIMPOBAHME MOJIEKYN YIJICBOJOPOJIOB U
raJIOreHONPOU3BO/THBIX, TPOBEJACHUE MPAKTHYSCKOW PabOTHI: MONTYYCHUE ITUICHA U U3yUYCHHE €r0 CBOWCTB.

IIpakTHyeckoe 3ansiTHe Ne8.

48-49PacuérHple 3a1a4n. BerarciaeHns o ypaBHEHUIO XUMHYECKON peakuu (Macchl, 00bEMa, KOJMYECTBA HCXOIHOTO
BEIIECTBA WM NPOAYKTA PEaKIMU IO HM3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU
IIPOAYKTOB peakluu). PemeHue mpakTHKO-OPHUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA OPraHMUYECKUX
COEMHEHHUH OTAEIbHBIX KIIACCOB.

Tema 4.3.
Kucnoponconepxkariue

Conep:xanue yueOHOro MaTepuaJa.

Teopernyeckoe odGyueHnmue.
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OpraHUYecKue
COEIMHEHMUS.

50[IpenenbHbIE OJJHOATOMHBIC CIIUPTHL. METaHOJ U 3TAHOJI: CTPOSHHUE, (PU3NUECKUE U XUMHUYSCKUE CBOWCTBA (peaKiuu
C aKTHUBHBIMH METaJUIaMH, TaJOT€HOBOIOPOJaMH, TOPEHHUE), IpUMeHeHHe. BogopoaHbie CBSI3M MEXIy MOJIEKYJIaMu
crnupToB. JleficTBUE MeTaHOJa U 3TaHOJIa HA OPraHU3M YEJIOBEKa.

MHOT0aTOMHBIE CHOUPTHL. ODTHWICHTIUKONb W TIHIEPHH: CTPOCHUE, (U3NYCCKUE U XHMHYCCKUE CBOWMCTBA
(B3auMoJIeliCTBHE CO MIENOYHBIMH METaJjIaMH, KadeCTBEHHAas peaKIHus Ha MHOTOATOMHBIE CIUpPTHI). JleficTBHe Ha
opranm3M 4enoBeka. [IppumeHenne raunepruHa u STHICHTITUKOIIA.

deHon: cTpoeHUE MOJEKYIBI, (pU3MUecKne W XMMHYECKUe CBoicTBa. TokcmuHOCTh (heHona. IlpumeneHwe Qenona.
OnacHOCTh BO3ACHCTBUS HA KUBbIC OPraHU3MbI OPrAaHUYECKUX BELIECTB OT/ICIBHBIX KJIACCOB

(cTIMpTBI, MHOTOATOMHBIC CHHUPTHI, (EHONBI, ANBJACTHIB U JIp.), CMBICT IOKa3aTesl TPENebHO JOMYCTHMOM
KoHIeHTparmu. [IpakTrueckoe MpuMeHEHUE STUICHTIIMKOIIS, TIUIeprHa, (PeHoIa.

51.Anpaeruasl. opManbaeru, aneTanbIerul: CTpOeHUE, (PU3MIECKUE

U XHMHYECKHE CBOHCTBa (peakIMM OKHCICHHS M BOCCTAHOBJICHHWS, KA4eCTBCHHBIC pEaKIMH), IOJyYCHHE U
MIPUMEHEHHE.

OmHOOCHOBHBIC TIpeNeIbHBIC KapOOHOBBIE KUCIOTHI. MypaBbUHAS M YKCYCHAsl KUCJIOTBI: CTpOeHHE, (pu3mueckue u
XMUMHYECKUE CBOMCTBA (CBOMCTBa, OOIIME JUIA KJIacca KHCIOT, PEaKIus 3TePU(HKAIK), MOTydYeHHEe U TPUMEHEHHE.
CreaprHOBast U OJICHMHOBAas KHCJIOTHI KaK IPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. MbLIa Kak COJH BBICIIMX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHE.

52CnoxHble dPUPHl KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. ['maponmn3 cioxHbIX 3¢upoB. XKXupel. ['maponus xupos.
ITpumenenue xxupoB. buosorudeckas posib >KUPOB.

YrneBoabl: cocTaB, KilacCU(UKaIUs yrieBogoB (MOHO-, M- U TIOJUCcaxapubl). [ TF0K03a - mpocTelmmii MOHOCaXapu/I;
OCOOCHHOCTH CTPOCHHUS MOJICKYJIbI, (DU3MUYECKUE U XUMHYECKHUE CBONCTBA (B3auMmojeicTBre ¢ runpokcuaoM meau(1l),
OKHCJICHHE aMMHAYHBIM pacTBOpOM okcuma cepebpa(l), BoccTaHoBIeHUE, OpPOKEHHE TIIIOKO3bI), HAXOXICHUEC B
npupoje, IpuMeHeHne, Ouonorndeckas pois. @orocunres. Opykro3a Kak H30Mep TIIFOKO3BI.

Kpaxman u memmtono3a kak npupoHble noauMepsl. CTpoeHUe Kpaxmalia U [euTioa03bl. Du3nueckue U XUMUYECKUS
CBOMCTBA KpaxMaJya (THIpoNIn3, KaYeCTBEHHAs] PEAKIIHS C HOJOM).

IpakTHyeckoe 3ansiTHE Ne9.

53-54HomeHknaTypa OpraHMYECKHX COCAUHCHHH OTHENBHBIX KJIACCOB (HACHINIEHHBIC, HCHACHIIICHHBIC U
apOMAaTUYECKUE YTIIEBOJOPObI, CIIUPTHI, (DEHONBI, allbJACTH/IbI, KETOHBI, KapOOHOBBIC KUCIOTHI U Jp.) CocraBieHue
MOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYIT OPraHUYECKHUX BEIIECTB OTCIBHBIX KIIACCOB, UCIONIB3YS UX HA3BaHUS
M0 CUCTEMAaTHUYECKON U TPUBUAIBHON HOMEHKIIATYpE (3TWIICH, alleTHIICH, TIUIEPHH, (peHo, GopManbaeru, yKCycHas
KHCJIOTa, TIHMIWH). Pacuetsl npocrelimeit hopMybl opraHndeckoil MOJICKYJIBI, UCXOJIs M3 DIIEMEHTHOTO cocTaBa (B %).

JlaGopaTopHoe 3ansiTue Ne3.

55-56JIaboparopnas padota Ne3 «nenTndukaus opraHn4ecKuX COeAMHEHUN OTACIBHBIX KJIACCOB).

57-58 DkcnepuMeHTaIbHBIE METOIBI M3yUYEHHUS BEIECTB U UX MPEBPALICHUI: MpoBeAeHUE, HAOMIOICHHE U OIHCaHUEe
JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIIMPTOB (OKHCIICHHE HTAHOJIA
okcugoM Menu(Il)), MHOroaTOMHBIX CIHPTOB (B3aWMOJEHCTBHE rnuiepuHa ¢ ruapokcugoM menu(H)), ampaernnos
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(okucIieHe aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l) u rumpoxcumom menu(Il), B3ammoneicTBue Kpaxmana c
HO0M),
59-60 npoBeneHre mpakTHIECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHON KHCIOTHI.

Tema 4.4.
A3zoTcoaeprkaiiue
OpraHuYecKue
COCIMHCHUSL.

Conep:xanue yueOHOro MarepuaJia.

TeopeTrnyeckoe o0y4eHne.

61. AMHHOKHCIIOTBI KaK aM()OTepHBIC OpraHUYECKUE coequHeHNS. DU3NIECKIEe U XUMUIECKIE CBOWCTBA aMHUHOKUCIOT
(ma mpumepe TauIMHA). bromornyeckoe 3HaYeHNE aMHHOKHUCIIOT. [lenTrmb.

Benku xak mpupoIHbIC BEICOKOMOJICKYJISIPHBIE coenuHeHus. [lepBudHas, BTOpUYHAS U TPETUYHAS CTPYKTypa OEIKOB.
XuMHUYECKUE CBOHCTBA OCJIKOB: THAPOJIN3, ICHATYPAINs, KAYeCTBCHHBIC PEaKIIMK Ha OCJKH.

OKCIEepPUMEHTAILHBIE METOIBI M3YUCHUS BEIISCTB M UX MPEBpAIICHUI: HAOIIOACHIE U OMMMCAHUE JEMOHCTPAITMOHHBIX
OTIBITOB: JICHATYpaIlis OEITKOB ITPH HATPEBAHUH, ITBETHBIC PEAKIINU OCIIKOB.

Tema 4.5.
BricokoMounekysipHbIe
COEIMHEHNS.

Conep:xanue yueOHOro MaTepHaJia.

TeopeTrnyeckoe o0y4eHue.

620CcHOBHBIC TIOHATHS XUMUU BBICOKOMOJICKYIISIPHBIX COSJAMHEHHUN: MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPHU3AIINN, CPEIHAS MOJIEKyIsApHas Macca. OCHOBHbIE METOJBI CHHTE3a BHICOKOMOJEKYJSPHBIX COCIMHEHUN -
MOJIMMEPU3ALIHS U TIOJTUKOHICHCALIUS.

OKCTepUMeHTaIbHBIE METOABI M3y4YeHHs BEIIECTB M MX MPEBpAIICHUN: O3HAKOMIICHHE C 00paslamMu MPUPOAHBIX U
WCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KaydyKOB.

IpakTuyeckoe 3ansitue Nel0.

63.CuHTeTHYEeCKHE M MCKYCCTBEHHBIC BOJIOKHA, MX CTpOCHHWE, CcBOMcTBa. [IpakTHdeckoe HCIONb30BAHUE BOJIOKOH.
CunHTeTHYecKue KaydyKH U pe3uHa B aBTOMOOMIIECTPOCHHH.

64.CuHTeTHYCCKUE TUICHKH: W30JIALUS IS MPOBOJOB, MEMOpAaHBI JUI ONPECHEHUs BOJBI, 3alllUTHBIC TUICHKH IS
AaBTOMOOWJICH, TUIACTHIPH, XUPYPrHUYECKHE TOBS3KM. HOBbIE TEXHOJOTHU JABHEHWIIET0 COBEPIICHCTBOBAHMUS
MTOJIMMEPHBIX MaTEPHAJIOB.

65.KonTpoasnas padora 2. CTpyKTypa 1 CBOWCTBA OPraHUYECKUX BEIICCTB.

Tema 4.6.
MexnpenmeTHbie

Conep:xkanue yueOHOro MaTepuaJa.

Teopernueckoe odyueHnmue.
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CBs3H..

66.Peanm3anus MEeXMPEIMETHBIX CBS3CH MPH M3YyUCHWM OpraHHueckoi Xxumuu B 10 Kiacce OCYIISCTBIACTCS depes
UCIIOJIb30BaHUE KaK OONIMX €CTCCTBCHHO-HAYYHBIX TOHATHH, TaK W TOHITHH, SBISIONIAXCS CHCTEMHBIMU IS
OTJCIBHBIX TPEJIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO1ire eCTeCTBEHHO-HAYYHBIC TOHSTHSA: SBJACHUE, HAyuHBIH (DAKT, TUIOTE3a, 3aKOH, TCOPUsS, aHAIHM3, CHHTE3,
KIaccuduKanms, NepruoINIHOCTD, HAOTIOICHHE, H3MEPEHHE, SKCIIEPUMEHT, MOICITUPOBAHHE.

dusuka: Marepusi, SHEPTHUs, Macca, aToM, dJICKTPOH, MOJIEKYJa, SJHEPreTHYCCKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSTHUE BEIIECTBA, (PU3UUCCKUE BETUIMHBI U STUHUIBI UX H3MEPCHUS.

Buonorust: kietka, opraHusMm, Ouocdepa, oOMEH BEIIECCTB B OpraHu3Me, (OTOCHHTE30-OMOJIOTHYECKH AKTHBHBIC
BelecTBa (OCJIKU, YIIIEBOIbI, )KUPbI, (DEPMEHTHI).

I'eorpadus: MuHEpabI, TOPHBIC TIOPO/IBI, MONE3HBIC HCKOMAEMbIE, TOTUTHBO, PECYPCHI.

TeXHOJOrHs: TMHUINEBBIC TPOAYKTHI, OCHOBBI PAIMOHANIBHOTO TIHUTAHUS, MOIOIINE CPEACTBA, JICKAPCTBEHHBIC U
KOCMETHYCCKUE MPErapaTsbl, MAaTCpUaAJIbl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

67.KoncyabTanms. 2
68.lnddepeHunpoBaHHbIH 3a4€T.
Bcero 68
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3 YCJIOBUS PEAJIM3AIIAY YUYEBHOM JJUCIHUATIJIMHBI

3.1 TpeGoBaHusi K MMUHMMAJIBLHOMY MATEPHAJIbHO-TEXHHYECKOMY 00ece4eHH 0
Peanuzanus yueOHOM NUCHMILIMHBI TpeOyeT Haauuusi yyeOHOro kaOMHEeTa XUMHHM U y4eOHOH
XUMUYECKOH 1abopaTopum.

Obopyoosarnue yuebHo2o Kabumema. HAOOPHI MIAPOCTEPKHEBBIX MOJCICH MOJIEKYJ, MOJEIH
KPUCTANTHYECKUX PEIIETOK, KOJUIEKIIUU MPOCTHIX M CIOXKHBIX BEIIECTB U/UIH KOJUIEKLIUHU MOJIMMEPOB;
KOJUIEKLIUS TOPHBIX MOPOJ U MUHEPAJIOB, KOJUIEKIUS MPOIYKTOB MepepabOTKu HEPTH, AJIEKTPOHHAS
tabmuma «[lepuoanueckas cuctema XuMHU4Yeckux osnemMeHToB J[.J. MenneneeBay, 3IeKTpOHHAS
tabnuia «PacTBopuMocTu coseity, yueoHbie PritbMbl, TU(PpOoBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuueckue cpedcmea o00Oy4enus. KOMIIBIOTEp C YCTPOMCTBaAMM BOCIPOHU3BENEHHUS 3BYKa,
MYJIbTUMEANA-TIPOEKTOP C IKPAHOM.

Obopydosanue nabopamopuu u pabouyux Mmecm J1adOOpamopuu. MEH3ypKU, IHUIECTKU-
KaIeJbHUIIbl, TEPMOMETPbI, MUKPOCKOI, JIYIbI, MPEIMETHbIE U MOKPOBHBIE CTEKJIA, IJIAHIIETHI AJIs
KaleJIbHBIX peakiuid, (QUIbTPOBAIbHAS OyMara, MPOMBIBAIKHU, CTEKISIHHBIE MPOOUPKHU, PE3UHOBBIC
npoOKH, HAOOp pPEaKTUBOB, CTEKJISHHBIC IMaJOYKH, LITATHUBBI IS NMPOOUPOK; MEpPHBbIE IMJIMHIPHI,
BOPOHKU CTEKJISSHHBIC, BOPOHKU JenuTelbHble mHaprueckue (50-100 M), CTymKu ¢ TECTHKOM,
dbapdopoBbie YalIKu, MAHIETHI, GUIBTPHI OyMa)kHBIC, BaTa, MapJiisi, AJIEKTPOILIUTKA, JaOOpaTOpHbIE
IITAaTUBBI, CIHPTOBBIC TOPENKH, CIHYKH, MPUOOp s TMONYy4YeHHs Ta3oB (WM TpoOHWpKa ¢
ra3o00TBOJAHOMN TPYOKOIf), AepxKaTenu Juist MpOOUPOK, CKIISIHKYU JJI XpAaHEHUSI PEaKTUBOB, Pa3/1aTOUHbIE
notku; xuMudeckue ctakaubl (50, 100 u 200 Mi); mImaTenu; MUHIETHI, TUTEIbHBIE IIUIIBI; MEPHBIC
npobupku (Ha 10—20 M) u mepubie KoObI (25, 50, 100 u 200 mur), BoasHas OaHs (WM TEPMOCTAT),
CTCKJISTHHBIC TATOYKH; KOHUYEeCKre KONObl st TutpoBanus (50 u 100 Mi1); MHIUKATOPHBIE MOJIOCKH
1uist onipeeneHus pH U cTannapTHasi MHAWKATOpHA IIKaJla; YHUBEpCalbHbIH MHIUKATOP; MUIIETKH Ha
1, 10, 50 mn (umu po3aropsl Ha 1, 5 u 10 mur), GropeTku Ui TUTpOBaHUs, JabopaTopHbie Beckl, pH-
METpBbI, CYIIUIBHBIN mKad, annapat Kumnmna; neds; XoJoIWIbHUK; AUCTUILIATOP; cei(, MOPOIIKOBBIE
OTHETYIIUTENN; acOECTOBOE O/IESIO, TIECOK U JIp. TabopaTopHOE 000pyI0BaHHE.

s evinonHenus npakmuyeckux 3a0aHuii CMyOeHmam HeoOXo0uMo umems HpPOCMOU U
yeemHule KapaHoawiy, TUHeUKy, 1acmuK, KaibKyasamop.

3.2 UudopmanuonHoe odecriedeHne 00y4eHust
Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H3AaHUH, VHTepHeT-pecypcoB, JAONOJHHUTEIbHOM
JUTEPaTyphbl

OCHOBHBIE UCTOYHUKHU:
1.Usanoe B. I'. Oprannueckast xumusa. Kpatkuii kypc: YueOnoe nocobue/Mpanos B. I'., 'ea O. H. -

Mocksa: KYPC, HUL] MTHOPA-M, 2018. - 256 c.: 70x90 1/32 ISBN 978-5-905554-61-
Tekcr: anextponnsiii. - URL: https://znanium.com/catalog/product/912392
2.Bacunescxas E.M. Heopranmueckas xumusi: yaeoHoe nocobue / E.M. Bacunesckas, O.M. Ceuxo,
T.JI. llleBuoBa. -PUIIO, 2019. - 248 c. ISBN 978-985-503-901-4.-MwuHCK.
Tekcr: anexrponnsiii. - URL: https://znanium.com/catalog/product/1056374
3.Mamoumos C.I"., 3axapos B.b. Obmas 6uonorus: yueoHuk /— Mocksa : KnoPyc, 2016. — 322 c.
— CIIO
I[OHOJIHI/ITG.HBHBIC HUCTOYHUKMU:

1.Epoxun FO.M., Koeanesa HU.b. Xumus nias npodeccmii W CHEUATBHOCTEH TEXHUYECKOTO |
€CTECTBEHHO-HAYYHOTr0 Mpoduiel: y4eOHUK U CTYJ. YUpexaAeHui cpen. npod. odpazoBanus. - M.,
2013.

2.Epoxun FO.M. Xumus: 3agauu U yrmpakHEHUs: yue0. MocoOue s CTyA. YUpeKIeHUH cpea. mpod.
obpazoBanus. - M., 2013.
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https://znanium.com/catalog/product/9123920

3.I'abpuensn O.C, Ocmpoymose H.I. Xumus nas npodeccuii ¥ CIENUaTbHOCTEH TEXHUYECKOTO
npodwist: y4eOHUK AJIS CTYH. YUPEXKISHH cpel. mpod. obpa3zoBanus. - M., 2013.

4.I'abpuensn O.C., Ocmpoymos U.I'., Cnaokos C.A., [Jopogeesa H.M. Tlpaktukym: yued. mocodue
JUISL CTYA. yupexaeHuit cpen. npod. odpazosanus. - M., 2013.

5.1 aopuensn O.C, Jlvicosa I'.I. Xumus. TecTsl, 3a1auu U ynpakHEHHs: ydeO. mocoOue Jyuisi CTYI.
yupexaenuit cpen. npod. odpazosanus. - M., 2013.

6.l abpuenan O.C., Jlvicosa I'.I. Xumusi: KHUTA JJI TPEToOaBaress: ydeOHO-MeTo . mocodue. - M.,
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHWSA YYEFHOM JUCIATLIAHBI

KoHTponb U oIleHKa pe3ylbTaTOB OCBOCHUS y4eOHOW IUCIUIUIMHBI OCYIIECTBIISIETCS MOCPEICTBOM OIICHKH JTUYHOCTHBIX, METAPEAMETHBIX M
MPEIMETHBIX Pe3y/IbTaTOB, SJIEMEHTOB KOMIIETEHIMI U PE3yIbTaTOB BOCIIUTAHUS B MPOIIECCE TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaluu.

PesysabTaThl 00y4eHust
(INYHOCTHBIE, MeTaNpeMeTHDIE,
NpeAMeTHBIE Pe3yJIbTAThI)

JJ1eMeHTBI KOMIETEeHIN i
(o0mme, npodeccuoHaTbHbBIE)

PesyabTaTsl BoCHIUTAHNA
(TMYHOCTHBIE Pe3yJIbTAThI)

®DopMBbI 1 METOIBI KOHTPOJISI ¥ OIIEHKH Pe3yJIbTATOB
o0yueHust

JIMYHOCTHBIE

B yacTH TPYAOBOr0 BOCIIHTAHUS:

OK 01. Bribupatb crioco0s!

JIP 4 TIlposnstommii u

VYCTHBIE U TUCHMEHHBIE OIIPOCHI.
TecToBBIi KOHTPOJIB.

- TOTOBHOCTh K TpYHdy, OCO3HAHUE LEHHOCTU | PELICHUs 3a1a JIEMOHCTPHPYIOIIMI
MacCTepCTBa, TPYIOI00HE; npo¢eCCHOHATBHOMN yBakeHHE K JIOMIM TPYIQ, 1.1.0ueHka BoinosHeHus Tecta «CTpOCHHE aTOMOB XUMUYECKUX
JIeSTEIbHOCTH MPUMEHUTENILHO N s1eMeHToB». Tema 1.1.
OCO3HAIOMINI LIEHHOCTD
K Pa3JIMYHbIM KOHTEKCTaM: 5 1.1.1.0uecHKa BBHIMOJHEHHS] 3aJaHWs HAa  HCHOJIb30BAHUC
COOCTBEHHOTO TPYA2- | YyMuYecKo CHMBONMKH ¥ HAa3BaHMH COCAMHEHHH 110
Crpemsmmiics K | HOMEHKJIAType MEKIYyHAPOJHOTO COM3a TEOPETHUECKOM H
(GopMHUpOBaHHMIO B  CETEBOH NPUKIAJHOM XUMMM W  TPUBHAIbHBIX  Ha3BaHUM Uit
cperne JIUTHOCTHO 1 | COCTaBJICHUS XUMHUYECKUX hopmyn HEOPTaHUIECKUX
PO eCCHOHANBEHOTO COCIMHEHUH OTIEeNbHBIX KiaccoB. Tema 1.1.
KOHCTPYKTHBHOTO 1.1.2.011€HKa BBITIOJIHEHNS 3a1aHN Ha COCTaBH?HI/IC
XUMHUUYECKHX (DOPMYJI IBYXaTOMHBIX COEANHEHUH (OKCHJIOB,
«uudpoBoro cnemar:
CyIb(HUIOB,
ruapuaoB u T..). Tema 1.1.
1.2.0neHKa BBIMOTHEHUS 3a/IaHUS HA OTIpeIeTICHHE
XUMHYECKON aKTUBHOCTH BCIIICCTB B 3aBUCUMOCTH BH A
XUMUYECKOW CBSI3U U TUIA KPUCTAIUIMYECKOM PELIeTKH.
Tema 1.3.
-  TOTOBHOCTH K aktuBHOW  gesrenbHOocTH | OK 01. Beibupats criocoObt JIP7. OcosHaronii | YcTHBIE M MTUCHMEHHBIE OITPOCHI.
TEXHOJIOTHYECKON U COLMAIbHON HANpPaBICHHOCTH, | pEUICHUs 3a1a4 MIPUOPUTETHYIO LIEHHOCTH | TecToBbIM KOHTPOJIb.
CHOCOOHOCTh MHHUIIMMPOBAThH, IUIAHAPOBATh W | IpOQeCcCHOHATBHON JUYHOCTH yenoBeka; | 1.3.01eHKa BBIIOJIHEHHSI TECTOBOTO 3a/[aHUs HA COCTABIICHHE

CaMOCTOSATEIIbHO BBIIIOJIHATE TaKyI0 ACATCIbHOCTD,

JACATCIBbHOCTH IIPUMEHUTEIIBHO

YBa)KalOIIMA COOCTBEHHYIO W

Ha3BaHUM OPTAHUYECKUX COCIMHEHUH 110 TPUBUAIBLHON WITH

K pa3iIM4HbIM KOHTEKCTaM: qyXyl0  YHUKaIbHOCTh B | MEXIYHAPOJHOH CHCTEeMaTHIECKO HOMeHKIaType. Tema 4.1.
pPa3MMYHBIX cuTyanusX, BoO | 1.4.0meHKa BBIIOJIHEHNUS 3aJaHUS HA COCTaBIICHNE YPaBHEHUH
Bcex (opmMax M BHJAX | XMMUYECKHX PEAKLHUH C yUETOM MEXaHU3MOB IIPOTEKAHUS UX U
JIeSITEIbHOCTH: TEHETHYECKOW CBSI3M OPraHWYECKUX BELIECTB Pa3HbIX KJIACCOB.
Tema 4.2.
1.10.3.0neHKa BBINOIHEHHS JOKIAA0B ¢ IPe3eHTaluel U ¢
MOCJIEAYIONIEH 3aIUTOH MO TEME METAIJIOB U HEMETAJIIOB.
Tema 2.1
- HHTEpEeC K Pa3IMYHBIM chepam | OK 01. Beibupath crmocoOs JIP7. OcosHaronii | YcTHbIE M MTUCHMEHHBIE OITPOCHI.
npodeccrHoHaIbHOH NeATeIBHOCTH. pelIeHus 3aaad MPUOPHUTETHYIO LEHHOCTh | TecToBBINH KOHTPOIIb.
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npodeccruoHaTEHOM
JIeSITEIbHOCTU MPUMEHHUTEITLHO

JIMYHOCTH 4eJI0BeKa;
YBaXKaloMMii COOCTBEHHYIO W

1.5.0nenHKa BHIIOJHEHNS TECTOBOT'O 3aJaHMUsI Ha COCTaBICHHUE
YpPaBHEHUU peakuii: COeAMHEHUS, 3aMEIICHHUS, Pa3JI0KEHHUS,

K Pa3IUIHBIM KOHTEKCTaM: Yy)Xyl0 ~ YHHKQJIBHOCTb B | OOMEHAa M OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIT C
Pa3MMYHBIX CHUTYyalMsAX, BO | MCIOJIb30BAHHEM METOJaA EKTPOHHOTO Oananca. Tema 1.5.
Bcex (opmMax W  BHIAX | YCTHbBIC M IHCHMEHHBIC OMPOCHI.
IEATEILHOCTH: TecToBbIif KOHTPOJIb.
1.6. OneHka BBITIOJIHEHUS TECTOBOTO 3aIaHUsI HA COCTABJICHUE
MOJIEKYJISIPHBIX ¥ MOHHBIX PEaKIHi ¢ y4acTHEM KHCIIOT,
ocHoBaHui u coneil. Tema 1.6.

B 006J1acTH EHHOCTH HAYYHOIO MO3HAHHUSA: OK 02. Hcnons3osats | JIP7. Oco3Harouuii | YcTHbIE U MUCHbMEHHBIE OMPOCHI.

-c(hopMHPOBaHHOCTD MHUPOBO33pEHUSI, | COBPEMEHHBIE CPECTBA NIOMCKA, | IPHOPUTETHYIO LEHHOCTH | TecToBbIl KOHTPOJIb.

COOTBETCTBYIOIIEIO  COBPEMEHHOMY  YPOBHIO | aHaIM3a W WHTEPHPETALUH | JUYHOCTH yenoBeka; | 1.7. OueHka BbIIONHEHHS TecTa ««Metamumueckue /

pa3BUTHsI HAayKH U OOIIECTBEHHOM NpakTWKH, | nHpopmanuy, 1 | yBaKaromMi COOCTBEHHYIO M | HEMETAIIMYECKUE CBOWCTBA, OJIEKTPOOTPHLATENBHOCTh U

OCHOBaHHOTO Ha Janore KYJIBTYp, | HHPOPMAIIMOHHBIC TEXHOJOTHH | YyXKyI0  YHHKalIbHOCTH B | CPOJICTBO K IEKTPOHY XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUE

CIIOCOOCTBYIOILIETO OCO3HAHHWIO CBOETO MECTa B | IS BBITIOJTHEHUS 3ajad | pasiMuHBIX CHUTYallUAX, BO | C HMX OJJIEKTPOHHBIM CTPOCHHEM W  MOJOXEHHEM B

MOJIMKYJBTYPHOM MUDE; po¢eCCHOHATBHOM Bcex (opMax HW  BUAAX | MEPHOAWYECCKOH CHCTeME XUMHYecKux diemeHtoB /J[.U.
IEATEILHOCTH. IEATEILHOCTH: Meunneneesay.. Tema 1.2

1.8.0uenka BeITOMHEHHA TMpakTHdeckoro 3aHsATHS Nel Ha
UCIIONIb30BaHNE  XMMHYECKOW  CHMBOJIMKM M Ha3BaHU
COCAMHEHUII 10 HOMEHKJIAType MEXIYHapOIHOTO CO3a
TEOPETUYECKOM U IPUKIAJHOM XUMUU U TPUBUAJIBHBIX
Ha3BaHUU JUIsS COCTaBJICHUSA XUMHUYECKUX dhopmyn
JIByXaTOMHBIX COCTUHECHUHN (OKCHIIOB, CYJIb(MUIOB, TUAPUIOB U
T.I.) W JPYTHX HEOPTaHWUYECKUX COEIWHEHUH OTIeIbHBIX
KJIaCCOB.

Tema 1.2.

1.20.1.01eHKa BBITIOJTHEHUST HA TIPUMEHEHUE TpruHITMIa Jle-
[aTenbe 11 HAX0XKICHUS HAIIPABICHUS CMEILCHUS
PaBHOBECHSI XUMHUECKOH peakuy 1 aHaIu3 (aKkTopoB,
BIIUSIONTUX HA CMEIEHNE XUMHIECKOTO paBHOBecus. Tema 1.5.

- COBEPIICHCTBOBAaHUE SI3BIKOBOW W umTaTenbckor | OK 02. Hcmnonb3oBate | JIP7. OcosHaronii | YcTHbIE M MTUCHMEHHBIE OITPOCHI.

KyJIbTYpBbl KaK CpPEICTBAa B3aUMOJACHCTBHUS MEXIy | COBPEMEHHBIC CPEJICTBA MOUCKA, | IPHOPUTETHYIO LEHHOCTH | TecToBbIl KOHTPOJIb.

JFOJIbMH Y TIO3HAHMS MHPA; aHaJdM3a W MHTEPIPETAlUH | JUYHOCTH yenoBeka; | 1.9.0uenka BeinosHeHus Tecta «HoMeHknarypa n Ha3BaHue
nHdopmanny, U | yBaKarolmnid COOCTBEHHYIO M | HEOPTaHMYECKUX BELIECTB MCXOJS M3 UX XUMHUYECKOH (hOPMYJIbI
nH(OpPMALMOHHBIE TEXHOJOTUH | UY)KYI0O  YHUKAJIBHOCTh B | WJIM COCTaBJICHHE XUMUYECKOW (OPMYJIBI NCXOJIS U3 Ha3BaHUS
JULst BBITTOJIHEHUS 3aja4y | passiMuHBIX CHUTYalMsX, BO | BELIECTBA MO MEXIYyHapOJHOMN WM TPUBUAILHOM
po¢eCCHOHATBHOM Bcex (¢opmMax ¥  BHIAX | HOMEHKIIATYPE».

JIEATENBLHOCTH: JIEATENBLHOCTH: Tema 1.3.

TecToBbIif KOHTPOJIb.

1.10.1.0uenka BeimonuaeHust Tecta «OCOOEHHOCTH XUMUYECKUX
CBOHCTB OKCHJIOB, KUCJIOT, OCHOBaHHH, aM(OTEPHBIX
TUAPOKCHUIOB U COJICI»
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Tewma 2.1.

1.11.011cHKA BBIMTOJIHCHHS IPAKTUIECKOTO 3aHATHS Neb Ha
COCTABJICHUE YPaBHEHUI XUMUYECKUX PEAKLIUH C y4aCTHEM
OpPraHUYECKUX BEIIECTB HA OCHOBAHUH MX COCTABa U CTPOCHUSL.
Tema 4.1.

1.10.0O11eHKa BBITTOJTHEHUS IPAKTUIECKOTO 3aHATHS No7 Ha
XapaKTepu3alnio 00pas3oB HeTH U NPOTYKTOB €€
nepepaboTKy, Kay4yKoB U 00pa3luamMu U3AEIHUH U3 Pe3UHBI.
Tema 4.2.

- OCO3HAaHHWE LEHHOCTH HayyHOU pnestenbHOCTH, | OK 02. Ucnons3oBats | JIP7. Ocoznatouuit | 1.10.2.0ueHKa BBINOJTHEHHS 331a4U Ha COCTABJICHUE
TOTOBHOCTb  OCYIIECTBJIATh  MHPOEKTHYKD U | COBPEMEHHBIE CPEACTBA MOUCKA, | TPUOPUTETHYIO LEHHOCTb | YPAaBHEHMN XMMUYECKUX PEAKLUI C yUaCTHEM IPOCTHIX U
UCCIIEI0BATEIbCKYIO JIeSTeNbHOCTD | aHAM3a WM HMHTEPIpeTaluy | JMYHOCTH YeJIOBEKa; | CJIOXKHBIX HEOPTaHWYECKUX BELIECTB U CIIOCOOBI MX MOTY4EHHS.
WHAWBUAYAIBEHO U B TPYIIIIE; nHpOpMaNNHy, ¥ | yBakaromuii coOctBeHHyo u | Tema 2.1
WH(pOpPMAIMOHHBIE TEXHOJOTHH | YY)yl  yHUKanbHOCTh B | 1.12.01eHKa BBINONHEHUS] MpaKTUUecKoro 3amsTus No2 Ha
TUTS BEITIOTHEHUS 3a1a4 | pa3NMYHBIX CHUTYalHsAX, BO | XapaKTEepPHU3alHI0 XHMHUYECKHX IJIEeMeHTOB: «MeTamumieckue /
po¢eCCHOHATBHOM Bcex (opMax H  BHAAX | HEMETAJUIMYECKWE  CBOWCTBA, CPOJICTBO K  DJIEKTPOHY
NIESITeTFHOCTH. TIESITETTFHOCTH: XAMHWYECKUX 3JIEMEHTOB B COOTBETCTBHE C WX 3JICKTPOHHBIM
CTPOCHHEM W TIOJNIOKEHHEM B TEPHOJMYECKOW CHCTEME
xumuueckux anemenToB [I.M. MenneneeBa». Tema 1.2.
1.12.1.0meHKa 3a BHIIIOIHEHHE IPAKTHKO-OPUEHTHPOBAHHOTO
TEOPETHUYECKOTO 3aJaHUs Ha XapaKTePU3AIHI0 XUMHICCKIX
9JIEMEHTOB: «MeTanueckue / HeMeTaJUInuecKie CBOMCTRa,
3NEKTPOOTPHULIATENILHOCT U CPOACTBO K INEKTPOHY
XMMHYECKHX 3JEMEHTOB B COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOEHUEM U MOJ0XKEHUEM B IEPUOJINYECKOI cucteme
xuMmuueckux anemenToB [I.M1. MenaeneeBa». Tema 1.2.
- TOTOBHOCTH K camopazsuruio, | OK 04. DddextruBHO JIP7. Oco3naronuii | 1.13.0neHKa BBINOJTHEHUS TpakTUUeckoro 3aHatuss Ne3 Ha
CaMOCTOSITEIbHOCTH U CaMOOTIPEIENICHUIO; B3aUMO/ICHCTBOBATH U paboTaTh | NPUOPHUTETHYIO LEHHOCTh | 3aJa4M MO pacyeTy Macchl BElIeCTBa Wi 00bEMa ra3oB IO
B KOJIJICKTHBE ¥ KOMaH/Ie: JMYHOCTH YeJIOBEeKa; | M3BECTHOMY KOJIIMYECTBY BEIIECTBA, Macce WiIN 00BEMY OIHOTO

YBa)KalOIIMiA COOCTBEHHYIO W

13 yYaCTBYIOIINX B PeaKIuy BemecTs. Tema 1.4

4y)XKyl0  yHUKaIbHOCTH B | 1.14.0O1eHKa BBINOJHEHHS PAKTHIECKOTO 3aHATHs Ne8 Ha
pa3IMYHBIX CHUTYallWiX, BO | 3aJa4yl HAa ONpeeNieHHe MpoCTeHIeil pOpPMyIbl OpraHNIEeCKOI
Bcex (¢opMax H  BHAAX | MOJEKYIIBI, HICXOJS U3 3JIEMEHTHOTO COCTaBa
JIeSATENbHOCTH: (B %). Tema 4.2.
1.16.1.01eHKa BBINONHEHUs IPAKTUKO-OPUEHTUPOBAHHOTO
3aaHMs 110 COCTABJICHHIO XMMHUYECKUX PEaKIUH C y4acTHEM
OpPraHUYECKHX BEILIECTB, B T.4. UCTIOJIb3YEMBIX JJIS UX
naeHTH(HUKAIUK B ObITY U MpoMbliuieHHOCTH. Tema 4.2,
-OBJIAJICHHE HaBBbIKaMHU yueOHo- | OK 04. DddexruBHO JIP7. Ocoznatouuii | 1.15.3amuTa 1 OlIeHKa BBIMOJIHEHUS
MCCIIEJIOBATEIbCKON, MNPOEKTHOH W COLMAlbHOM | B3aMMOJECHCTBOBATH M pabOTaTh | NPHOPUTETHYIO LEHHOCTH | J1abopaTopHOi paboTsl Nel «THITBI XUMHYECKUX PEaKIui.
JeSITEIbHOCTH. B KOJIJIEKTHBE U KOMaHJE! JIMYHOCTH yesoBeka; | Tema 1.6.
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YBaXKaloMMii COOCTBEHHYIO W

1.16.3ammra 1 OLEHKA BBLITIOJHEHUS

qy)Kyl0  YHUKaJbHOCTh B | JtabopaTopHoil paboThl Ne2 «neHTuhUKaINsS HEOPTraHNIECKUX
Pa3NMMYHBIX CHUTyalnusAX, BO | BemecTB». Tema 2.1.
Bcex ¢opmax wu  Buaax | 1.17.3amuTa v OT[CHKA BBITIOJTHEHUS
JIeSATEITBHOCTH: nabopatopHoit paboThl Ne3 «MneHTrdUKAIUS OPraHTIECKUX
COEQUHEHNN OTHENIBHBIX KiaccoB». Tema 4.3.
1.18.01ueHKa BBIIOIHEHNUS IPAKTUYECKUX 3aHATHIA N5 1o
pelIeHuro KelcoB (¢ yaeToM Oyayuiei npodeccrnoHansHOM
nesitensHOCTH). Tema 2.1,
1.19.0neHka BeINOJHEHNS NPaKTUYEeCKUX 3aHATHi Nel0 mo
peleHuo KelcoB (Oyaylue MaTeprallb IIst
apromoOwmectpoenus). Tema 4.5.
B 00J1aCTH YKOJTOTHYECKOTO BOCTIMTAHUS: OK 07 ConeiictBoBatp | JIP  10. 3aborsiuguiicss o | 1.20.0ueHka BbIIONHEHUS MPakTHUecKoro 3anstus Ne9 Ha
-c(pOpMHUPOBAHHOCTh IKOJOTHUECKOW KYJIBTYPBI, | COXPaHCHHIO OKpY’KaIoIIeH | 3amIuTe OKpPYKAIOMIEeH Cpensl, | COCTAaBICHNE YPaBHEHUH XMMHUYECKIX PEaKINH C yIacTHEM
MOHUMAaHHE BIHSHUS COIHATBHO-d)KOHOMHUYECKHX | CPeIbl, pecypcocOepekeHmio, | COOCTBEHHOM " YyKOH | OpraHMYECKUX BEIIECTB HA OCHOBAHUH UX COCTaBa M CTPOCHUS
NPOIIECCOB  HAa  COCTOSIHWE  NPUPOAHOW W | IPUMEHSTH 3HAHUSA 00 | 6e3omacHOCTH, B TOM YHCJE | HAa IIPHUMEPE TOMOJIOTHYECKOTO psijia ciupToB. Tema 4.3.
COLIMAIIFHOW  Cpelsl, OCO3HAaHWE TJI00AIBHOTO | W3MEHEHHU KIUMara, | IudpoBoii:
XapakTepa 3KOJOTHISCKUX MPoOIIeM; TIPUHITAITHI OepexHOTO
MIPOU3BOJICTBA, 3¢ dhexTUBHO
JIEUCTBOBaTh B YpPE3BBIYANHBIX
CUTYaIHSX:
- IUTaHUPOBaHME U ocyluecTBieHue aeiictuil B | OK 07 CopeiictBoBath | JIP  10. 3aborsumiics o | 1.21.0ueHka BBIIONHEHUST NMPaKTHYECKOro 3aHsATus Ned 11o
OKpYXalollel cpeae Ha OCHOBE 3HAHMS LeNeil | COXpaHEHHIO OKpPYKAIOIICH | 3alIUTe OKPYKAIOMICH CPebl, | MPAKTHKO-OPHCHTUPOBAHHOMY TEOPETHUCCKOMY 3aIaHUIO Ha
YCTOWYMBOTO Pa3BUTHSI YENIOBEYECTBA; aKTUBHOE | CPEdbl, PeCcypcocOepesKeHnIo, | cOOCTBEHHON " 4y)KOH | aHann3 pakTopoB, BIMAIONINX HAa H3MEHEHHE CKOPOCTH
HENpUATHE  JCWCTBUM,  NPHUHOCAIIMX  BpPEJA | NPUMCHSTH 3HAHUS 00 | Oe3omacHOCTH, B TOM 4HCIe | XUMHUYecKoil peakimu. Tema 1.5.
OKpYyXaroulei cpene; U3MEHEHU! KJInMarta, | IugpoBoi: 1.21.1.01eHKa BBITIOJTHEHHUS 3aJIAHUS TI0 TIPAKTHKO-
TIPUHITUITEL OepexHOTO OpUEHTHPOBAHHOMY PAaCUYETHBIX 3aJaHUI Ha TUCIICPCHEIC
MIPOU3BOJICTBA, 3¢ exTHBHO CHCTEMBI, HCTIOJIb3YeMbIe B OBITOBOH M IPOM3BOJICTBCHHOM
JIECTBOBaTh B YpPE3BBIYANMHBIX IeATENBLHOCTH UeiioBeka. Tema 1.4,
CUTYaIusx:
- yMeHHe TMporHo3upoBaTh HebOmarompusatHeie | OK 07 CopeiictBoBath | JIP  10. 3aborsmmiics o | 1.22.0meHka BEIOJHEHUS 3a0aHHS 110 MPAKTUKO-
9KOJIOTMYECKUE IOCIEACTBUS MPEANPUHUMACMBIX | COXPAaHEHUIO OKpPY’)KaIOIICH | 3alIUTe OKPYKAIOIIeH Cpebl, | OPHEHTHPOBAHHOMY PACUCTHBIX 3aIaHUI HA TUCIICPCHBIC
JIWCTBUH, IPEAOTBpALIATh HX; cpedbl, pecypcocOepesKeHuIo, | cOOCTBEHHON " Yy)KOH | CHCTEMBI, HCIIOJIb3yEeMbIE B OBITOBON M IPONU3BOJICTBEHHOM
MIPUMEHSTh 3HAHUS 00 | Oe3omacHOCTH, B TOM 4HCJE | JESITEIBHOCTH YeioBeka. Tema 1.4.
HU3MCHCHUU KIuMara, | 1udpoBoii:
TIPUHIUIIBL OepexHOro
IIPOU3BOJICTBA, 3¢ PeKTUBHO
JIECTBOBaTh B YpPE3BBIUANHBIX
CUTYaIusx:
- pacimpeHue OTIBITa nesitenbHOCTH | OK 07 CopeiictBoBate | JIP  10. 3aborsmmiics o | 1.18.0OmeHka BEIMOTHEHUS MPAKTUISCKUX 3aHATHIA Neb 1o
9KOJIOTHUECKOM HAPABJICHHOCTH; COXpaHEHUIO OKpYJKaloIeH | 3amuTe OKpyKaroIeld cpenabl, | pelieHnuto KeicoB (¢ ydeToM Oyaymieit mpodeccruoHanbHON
- OBJIAJICHHC HABBIKAMH YUCOHO- cpemsl, pecypcocOepekeHHuIo, | COOCTBEHHOIM u 4qyXoii | mesitenpHocTH). Tema 2.1,
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UCCIIEIOBATENIbCKOM, MPOEKTHON U COLMATbHON NIPAUMEHSATH 3HAHUS 00 | 6ezomacHocTH, B ToM umcie | 1.19.0meHka BEIMOSHEHMS pakKTHIeCKUX 3aHsaTrid Nel0 1o
IESTENBHOCTH. M3MCHEHHUH KJIMMarta, | ugpoBoi: PENICHUIO KeicoB (OyayIie MaTepraltbl st
TIPUHITHAITHI OepexHOTO aBromoOmiectpoenus). Tema 4.5.
MIPOU3BO/ICTBA, 3 dexTuBHO
JIEHCTBOBaTb B YpPE3BbIYANHBIX
CUTYaIVsX:
MeTanpeaMeTHble
OBinanenne  yuuBepcajdbHbiMu  y4eOHbiMuH | OK 01. Brerbupats ciocoOs JIP7. OcosHaronuii | YcTHbIE M MTUCHMEHHBIC OITPOCH.
NMO3HABATEJILHBIMH AefiCTBUAMM: pereHns 3a1a4y MIPUOPUTETHYIO neHHocTh | 1.1.0meHka BeImonHeHHs TecTa «CTpoeHHe aTOMOB XUMHUECKUX
a) 0azoBble JJOrHYecKHe JeicTBHUs: npodeccuoHaTEHOM JINYHOCTH YyeJioBeKa; | aneMeHToB». Tema 1.1.
- CaMOCTOSTEIILHO (dhopmynrpoBath U | IeATCIFHOCTH MPUMEHUTEIBHO | yBakarolmuii coOcTBeHHyr0 u | 1.1.1.0meHKa BBINOJHCHUS 3aJaHUs Ha  HUCIOJB30BaHHE
AKTyaJIM3HpOBaTh MNpPOOJEMYy, paccMaTpuBaTh €€ | K YyXKYI0  VHUKAIbHOCTh B | XUMHUYCCKOW CHMBOJIMKHA W HA3BAaHUA COCJAMHCHHHA IO
BCECTOPOHHE; Pa3JIMYHBIM KOHTCKCTAM: PA3IMYHBIX CHUTyallMsX, BO | HOMCHKJIATYpPE MEKAYHAPOIHOIO COI03a TEOPETUYECKOH U
Bcex ¢opMax M BUAAX | NPUKJIAIHON XWMUU W  TPUBHAIBHBIX  HAa3BaHWHA  JUIS
eI TeIIbHOCTH: COCTaBJICHUS XUMHYECKHIX bopmyn HEOPTraHMYCCKUX
CcOoeIMHEHUH OTAeNIbHBIX KiaccoB. Tema 1.1.
- yCTaHaBIMBaTh cymiecTBeHHBIH mnpu3Hak wim | OK 01. Beibupars criocoObt JIP7. Ocosnatonuit | 1.1.2.01eHKa BBITOJIHEHUS 33JJaHUSI Ha COCTaBIICHUE
OCHOBAHWS ISl CpaBHEHHS, KIACCH(PUKAIMNA | | PEIICHHS 3a1a4 MIPHOPUTETHYIO LEHHOCTh | XMMHUYECKHUX (POPMYIT IBYXaTOMHBIX COCTUHEHUH (OKCHIOB,
00001eHNS; npodeccHoHaTEHOM JIUTHOCTH YelloBeKa; | Cyab(pHUI0B,

JACATCIBHOCTH IIPUMEHUTEIIBHO

YBa)KaIOIIMA COOCTBEHHYIO W

ruaApuaoB U T.11.). Tema 1.1.

K qy)Kyl0 ~ YHUKQJIBHOCTb B | YCTHBIC M INCHMEHHBIC OIPOCHI.
Pa3IMYHBIM KOHTEKCTaM: PAa3MMYHBIX CHUTyanusX, BO | TeCTOBBIM KOHTPOIb.
Bcex (opmax u  Bumax | 1.3. OueHka BBINOJHEHUs TECTOBOTO 33/1aHHS HAa COCTABJICHHE
JIeSITeTbHOCTH: Ha3BaHUI OpPraHNYeCKUX COeUHEHUN 110 TPUBUAILHON WU
MEXAYHapOIHOU CUCTeMaTUYeCcKoil HoMeHKIaType. Tema 4.1.
- ompenensATh Uenu AearenbHoctH, 3anaBaTh | OK 01. Bribupats criocoOsr JIP7. Oco3Harouuii | YcTHbIE U MUCHbMEHHBIE OMPOCHI.
HnapaMeTpsl U KPUTEPUH UX JOCTIKEHHUS,; peleHus 3agau MIPUOPUTETHYIO LEHHOCTb | TecTOBBIN KOHTPOJIb.
npodeccHoHaNbLHON JIUYHOCTH yesoBeka; | 1.5.01eHKa BBIOJIHEHNSI TECTOBOTO 3aIaHUs HA COCTaBIICHHE

ACATCIBHOCTH IIPUMCHUTECIILHO

yBaXAIOWMH COOCTBEHHYIO M

ypaBHeHI/Iﬁ peaKHI/Iﬁl COCIMHCHU S, 3aMCIICHUS, PA3JIOKCHUA,

K Pa3IMYHbIM KOHTEKCTaM: YY)XYyI0 ~ YHHKQJIBHOCTh B | OOMEHAa M OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUil C
pa3NUYHBIX CHTYalMsX, BO | MCHOJIb30BAHHEM METO/Ia AJIEKTPOHHOro Oananca. Tema 2.1.
Bcex (¢opmMax ®W  BHIAX
JIeSITENIbHOCTH:
- BBISBIIATH 3aKOHOMEpHOCTH W mpotuBopeuns B | OK 01. Beibuparts criocoObt JIP7. OcosHaronyii | YcTHBIE M MTUCHMEHHBIC OIPOCHI.
paccMarpuBacMbIX SIBJICHHSIX; peuieHus 3aaaq MPUOPUTETHYIO LEHHOCTh | TecTOBbIl KOHTPOJIb.
npodeccHoHaNbHON JIMYHOCTH yenoBeka; | 1.6. OueHka BIMOIHEHHS TECTOBOTO 3a/IaHUs HA COCTaBJICHHE

ACATCIbHOCTH IIPUMCHUTECIILHO

YBaXAIOWMHA COOCTBEHHYIO W

MOJICKYJIAPHBIX U MOHHBIX peaxunﬁ C Yy4aCTHUEM KHUCJIOT,

K pa3JInYHbIM KOHTEKCTaM: Yy)Xyl0  YHUKaJBHOCTH B | OCHOBaHMH M coieil. Tema 1.6.
pPa3IMYHBIX CHUTyalUsX, BO
Bcex (Gopmax M BHIAX
JIeSITeIbHOCTH:
- BHOCUTh KOPPEKTHBEHI B A€sITEIbHOCTD, oleHnBaTh | OK 01. Bribupath ciocoOs! JIP7. Oco3naronuii | 1.2.01eHKa BEINIOTHEHUS HA ONPEIeIEHHEe XUMUYECKON
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COOTBETCTBUE PE3YJIbTATOB IIEIISM,
PHUCKH TIOCTICICTBHIA e TEIHHOCTH;

OIICHUBATh

peuieHus 3aaaq
npodeccuoHaTEHOM
JIeSITEIbHOCTU MPUMEHHUTEITLHO

HPHOPUTETHYIO LIEHHOCTh
JMYHOCTH YeJI0BeKa;
YBa)KalOIIMiA COOCTBEHHYIO W

aKTUBHOCTH BEIIECTB B 3aBUCHMOCTH BH/Ia XUMUYECKOH CBS3H U
THIIA KPUCTA/UTHYECKO# pemeTku. Tema 1.3.

K qy)Xyl0  yYHUKQJIBHOCTb B
Pa3IMYHBIM KOHTEKCTaM: Pa3MMYHBIX CUTyanusX, BO
Bcex (¢opmMax ¥  BHIAx
JIeSITEIbHOCTH:
- pa3BuBarth KpeatuBHoe MbluuieHue npu peumieur | OK 01. Bribupats criocoOsr JIP7. Oco3narouuii | 1.10.2.01eHKa BBINOTHEHUS 33Ja4l HA COCTABICHHE
JKM3HEHHBIX ITpoliiem; pereHus 3a1a4y NIPUOPHUTETHYIO LEHHOCTH | YpaBHEHMH XMMHUYECKHX PEaKUUil C y4acTHEM MPOCTHIX U
npodeccHoHaNbLHON JIMYHOCTH YeJIOBEKa; | CJIOXKHBIX HEOPTaHWYECKUX BELIECTB U CIIOCOOBI MX MOTY4EHHS.
MJEATEIIbHOCTH yBaxkatomuii cobctBeHHyto u | Tema 2.1.
NIPUMEHUTENBHO K Pa3InYHbIM 4y)Xyl0 ~ yHUKaJbHOCTE B | 1.21.1.0ueHKa BBINOJHEHMS 33/1aHMS 110 TPAKTUKO-
KOHTEKCTaM: pasNUYHBIX CHUTYyalUsAX, BO | OPHEHTUPOBAHHOMY PAcUETHBIX 33aHHUI HA ANUCIIEPCHBIC
Bcex (opmMax W  BHIAX | CHCTEMBI, UCIIOIb3yEMBIE B OBITOBOII M MPOU3BOIACTBEHHON
JIESITENIbHOCTH: JIeSITENIHOCTH uesioBeka. Tema 1.4.
0) 0a3oBbIe HCCIEA0BATEIbCKIE IEHCTBHS: OK 02. Ucnons3oBats | JIP7. Ocosnatonuit | 1.16.1.0meHKka  BBITIOTHEHHUSI  MPAKTHKO-OPHEHTHPOBAHHOTO
- BIIAAETh HABBIKAMHU y4eOHO-HCCIIEIOBATEIBCKOM | COBPEMEHHBIC CPEJICTBA MTOUCKA, | IPHOPUTETHYIO LEHHOCTH | 33aHUS IO COCTABICHUIO XMMHUYECKHX PEAKIUH C ydacTHEM
u MPOEKTHOM JIESITENIbHOCTH, HaBbIKAMHM | aHAIM3a M  HMHTEPNPETAlUU | JUIHOCTH YEJIOBEKA; | OPTaHWYECKUX BEIIECTB, B T.4. HCIOIB3YeMbIX IS HX

paspenieHus mpooeM; nH(pOpPMAIINH, YBa)KaloUIMi COOCTBEHHYIO W | MIEHTH(HUKAINHU B OBITY U MPOMBIIUIEHHOCTH. Tema 4.2,
MHPOPMAIMOHHBIC TEXHOJOTUH | YyXKYIHO  YHHKaJIbHOCTH B
s BBIMOJIHEHUS 3amav | pa3iiYHbIX CHUTYyalHsiX, BO
npo¢heCCHOHATBHOM Bcex ¢opmMax W BHOax
JIeSITEJIbHOCTHU: JIeSTEIIbHOCTHU:
- BBISIBJIATH MNPUYMHHO-cleAcTBeHHble cBsizu u | OK 02. Ucnons3osats | JIP7. Ocosnatouuii | 1.8.0ueHKa BBINIOJIHEHUSI MpakTUueckoro 3aHsatuss Nel Ha
aKTyaJIM3UpOBaTh 3aJlauy, BBIABUTATh TUIIOTE3Y €€ | COBPEMEHHbIE CPENCTBA MMOUCKA, | IPUOPUTETHYIO IICHHOCTh | MCIOJIb30BAaHWE  XHWMHUYECKOW CHUMBOJMKA W  Ha3BaHUU
peuieHwus, HaXOIUTh aApTryMEHTHI JUIA | aHaW3a W MHTEPIPETAlUH | JTHYHOCTH YEJOBEKa; | COGUHEHUH 1O HOMEHKIAType MEeXAYHapOoJAHOIO Coo3a

JOKa3aTelNbCTBA CBOMX YTBEP)KICHHUH, 3agaBarh | nH(popmanuy, YBaKAIONIMHA COOCTBEHHYIO W | TEOPETHUECKOH W MNPUKIAJHOM XMMHH W TPUBHAIBHBIX
HapaMeTpsl U KPUTEPUH PEIICHHUS; nH(GOpMANMOHHBIE TEXHOJOTHH | Uy)KyI0O  yHUKAIbHOCTh B | Ha3BaHMH AU COCTAaBIGHUS ~ XUMHYecKnx  (opmyn
ULt BBITIOJTHEHUS 3ajad | pasiMuHBIX CHTYalWAX, BO | JABYXaTOMHBIX COEAMHEHUH (OKCHIOB, CYNb(HUIOB, THAPHIOB U
npodeccHoHaNIbHOM Bcex ¢opmMax W  BHIAX | T.OI.) M JAPYIMX HEOPTraHWYECKHX COCIUHEHHH OTAEIBHBIX
JIESITEEHOCTH: JIESITEBHOCTH: KJIaCCOB.
Tema 1.2.
1.4.01eHKa BHITIOIHEHUS HAa COCTaBJICHHE ypPaBHEHUN
XMMUYECKHUX PEaKIUH C y4eTOM MEXaHH3MOB IPOTEKAHUS UX U
TeHETUUECKON CBA3U OPraHMUECKUX BEIECTB Pa3HBIX KJIACCOB.
Tema 4.2.
- aHAJIU3UPOBATh MONydeHHble B Xxoxae pemenus | OK 02. Hcnons3osats | JIP7. Oco3narouuii | 1.20.1.01eHKa BBINONHEHNS HA IPUMEHEHNE MPUHITUIA
3alaud Pe3ynbTaThl, KPUTUYECKU OLIEHUBATh MX | COBPEMEHHBIE CPEACTBA MOUCKA, | MTPUOPUTETHYIO neHHocTs | Jle-IllaTenbe 11 HAXOXKAECHUS HAMPABICHUS CMELCHUS
JOCTOBEPHOCTh, NPOTHO3MPOBAaTh W3MEHEHHE B | aHAlM3a W WHTEPIPETaluy | JMIHOCTH YeJIOBEKA; | PAaBHOBECHS XUMHUIECKOW PEakIMy U aHaIu3 PaKTopos.,

HOBBIX YCIIOBHUAX

nH(pOpPMAIINH,

WHPOPMAIIMOHHBIE TEXHOJOTHH
3amayq

JIIS BBITTIOJTHCHUS

YBa)KalOIIMiA COOCTBEHHYIO W
Yy)KYH0 ~ YHUKaJbHOCTH B
pa3IMYHBIX CHUTYyalMsX, BO

BIUSIONIUX HA CMEIEHNE XUMHIECKOTO paBHOBecus. Tema 1.5.
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npodeccruoHaTEHOM Bcex ¢opMax W BHAAX
JIESITETTFHOCTH. JIESITETFHOCTH:
- YMETh MEePEHOCHUTh 3HaHMs B Mo3HaBaTenbHYIO B | OK 02. Hcnonb3oBate | JIP7. Ocosnatonuit | 1.12.01eHKa BBIMOTHEHHUS] TPAKTHYECKOro 3aHATHS Ne2 Ha
MPaKTUIECKYIO 00JIACTH KHU3HECATSIHLHOCTH; COBpPEMEHHBIE CPENICTBA TIONCKA, | MPHOPUTETHYIO LEHHOCTh | XapaKTepU3aIMI0 XUMHYECKHX 3JIEMEHTOB: «MeTamyeckue /
aHaM3a W HMHTEPIPETAlUH | JTMIHOCTH YellOBeKa; | HEMETaJUINYeCKUe  CBOWCTBA, CPOJCTBO K  JJIEKTPOHY
nHpOpMaNNH, ¥ | yBaXKAIOMHWH COOCTBEHHYIO M | XMMHYECKHX 3JIECMEHTOB B COOTBETCTBHE C WX D3JICKTPOHHBIM
WHPOPMAIMOHHBIE TEXHOJOTHH | YyXKYIO  YHHKaJbHOCTH B | CTPOGHHEM H TIOJNOKEHHEM B IEPHOIMYECKON cucTeMe
TUTS BBITIOTHCHUS 3a/av | pa3iM4HbIX CHUTyalusX, BO | xumudeckux snementoB [I.11. Menaeneea». Tema 1.2.
npodeccHoHaNbHON Bcex ¢opmax u  Bumax | 1.12.1. OueHka BBINOJHEHHS IPAKTHKO-OPUEHTUPOBAHHOTO
eI TeIIBHOCTH. eI TeIIBHOCTH: TEOPETHYECCKOTO 3aJ[aHMsl Ha XapaKTePU3alUI0 XHMHUYCCKUX
aneMeHTOB: «MeTtamnyeckue / HEMETaJUIMYeCKHE CBOWCTBA,
JNEKTPOOTPHUIIATEIIFHOCTS M CPOJACTBO K DIICKTPOHY
XAMHUYECKUX DSJCMEHTOB B COOTBETCTBHE C WX 3JICKTPOHHBIM
CTPOCHHEM W TIOJNIOKEHHEM B NEPHUOJMYECKOW CHCTEME
xumuueckux snemenToB JI.M. MenneneeBa». Tema 1.2,
- yMeTh WHTErpupoBaTh 3HaHUS w3 pasHbix | OK 02. Hcnonb3oBats | JIP7. Ocosznatonuit | 1.21.1.0meHka  BBITIOJIHEHWS ~ 3aJaHds IO  MPAKTHKO-
MPEIMETHBIX 00JacTei; COBpPEMEHHBIE CPENICTBA TIONCKA, | IPHOPUTETHYIO LIEHHOCTh | OPUEHTHPOBAaHHOMY pAcUeTHBIX 3aJaHUNl Ha JUCIIEPCHBIC
aHaM3a W HMHTEPIPETAlUH | JTMIHOCTH YeJIOBEeKa; | CHCTEMBI, WCIIOJIb3yeMble B OBITOBOW M MPOHM3BOJCTBEHHOU
nHpOpMaNNH, ¥ | yBaXKaromuii COOCTBEHHYIO M | JesTeIbHOCTH dejoBeka. Tema 1.4.
MH(POPMAIMOHHBIC TEXHOJOTUH | YyXKYIHO  YHHKaJIbHOCTH B
TUIS BBITIOTHEHUS 3amav | pa3iiYHbIX CHUTYyalHsiX, BO
npodeccHoHaNBLHON Bcex ¢opmMax W BHOax
JIESITEIILHOCTH. JIESITEIILHOCTH:
- BBIJIBUTATh HOBBIC HUJICH, npennarats | OK 02. Ucnons3osats | JIP7. Ocoznatouuit | 1.10.0ueHKa BBIMOJIHEHUSI MpaKTUYecKoro 3aHsATHs Ne7 Ha
OpUTHHAIILHBIC TIOAXO0/IBI U PEIICHIS; COBpPEMCHHBIC CPEIICTBA TIOUCKA, | IPHOPUTCTHYIO LIECHHOCTh | XapakTepu3almuro o0pa3nmoB HeYTH U  OPOAYKTOB €€
aHaM3a W MHTEPIPETAlUH | JTHYHOCTH YeloBeKa; | mepepaboTKu, KaydyKOB M 00pa3laMu U3ACIHid U3 PE3HHBIL.
nHpOpMaNNHy, ¥ | yBakaromuii coOcTtBeHHy0 Hu | Tema 4.2.
WHPOPMAIMOHHBIE TEXHOJOTHH | YyXKYIO  YHHKaJIbHOCTH B
TUTS BEITIOTHEHUS 3ama4 | pa3NUYHBIX CHUTYalHsiX, BO
po¢eCCHOHATBHOM Bcex (¢opmMax ®W  BHIAX
JIESITETTHHOCTH JIESITEITBHOCTH:
- CIIOCOOHOCTD AX HCITOJIb30BaHUS B | OK 02. Ucnone3osars | JIP7. Ocosnarommii | 1.10.2.01eHka  BBITOJIHEHHWS  3aJa4yd  HA  COCTaBJIEHUE
MO3HABATEIILHOW U COIMAIBHOM MIPAKTHKE. COBPEMCHHBIC CPEIICTBA TIOUCKA, | IPHOPUTCTHYIO LIECHHOCTh | YPABHCHHN XWMHUYCCKUAX PEAKIHHA C YYaCTHEM IIPOCTBIX H
aHaM3a WM MHTEPIPETAlUH | JTHYHOCTH YEIIOBEKa; | CI0KHBIX HEOPTaHMUYECKUX BEIIECTB M CIIOCOOBI UX MOJTYYCHHUS.
nHdopmanny, U | yBaxarommii cooctBenHyro u | Tema 2.1.
WH(POPMAIMOHHBIC TEXHOJIOTUH | YyXKYIO  YHHKaJIbHOCTH B
TUTSE BBITIOTHEHUS 3aav | pa3iiYHbIX CHUTYyalHsiX, BO
npodeccHoHaNBHOMN Bcex ¢opmMax W BHOax
JIESITETBHOCTH. JIESITETTBHOCTH:
OBianenne  yHHBepcadbHbIMH  y4eOHbIMEH | OK 02. Ucnons3oBats | JIP7. Ocosnatonmuit | 1.10.3.0meHka BBIOTHEHUS MOKJIANOB C MPE3CHTAIUedl W C
NMO3HABATEJIbLHBIMH 1eCTBHIIMH: COBpPEMEHHBIE CPENICTBA TIONCKA, | IPHOPUTETHYIO LEHHOCTH | MOCTENYIOMmel 3amiiuToil 1Mo TeMe METaUIOB W HEMETaJUIOB.
B) padora ¢ uHopmanueii: aHalM3a M HMHTEpHpeTaluu | JIMYHOCTH gyenoBeka; | Tema 2.1.
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- BIIQJICTh HABBIKaMHU TOJTy4YeHHS MHOOpPMAIHMHU U3 | WH(OPMAINH, W | yBaXaromWid COOCTBEHHYIO W
WCTOYHUKOB PAa3HBIX THIIOB, CAaMOCTOSTEIHHO | HHQOPMAIIMOHHBIC TEXHOJOTHHU | YYXYI0  YHUKAJIBHOCTH B
OCYILECTBIIATh TOUCK, aHAIHU3, CHCTEMATH3AINIO U | IS BBITOJIHEHUS 3a/1a4 | pa3NWYHBIX CHUTYalHsiX, BO
WHTEPIIPETAIMIO HHPOPMAITUU PA3INIHBIX BUAOB H | MPodeccHOHATLHOM Bcex ¢opMax W BHAAX
(hopm mpepcTaBIeHS; JIeSITeIbHOCTH. JIeSITeIIbHOCTHU:
- co3maBaTh TEKCTHl B pa3nmuuHbIX (opmarax ¢ | OK 02. Hcnonb3oBate | JIP7. OcosHaronii | YcTHbIE M MTUCHMEHHBIE OITPOCH.
y4eTOM Ha3HadeHUs WHQPOPMAIMH M IIEJIEBOW | COBpEMEHHBIE CPEICTBA TIOMCKA, | MMPUOPUTETHYIO EHHOCTH | TeCTOBBINH KOHTPOJIb.
ayqUTOpUHW, BBEIOMpas oONTUMalbHYH0 (GOpMy | aHaTW3a W HMHTEPIPETAIUH | JTHYHOCTH yenoBeka; | 1.9.0nenka BeinonHeHNs Tecta «HoMeHKIaTypa U Ha3BaHUe
MPEJICTABJICHUS U BU3YaJIU3alUH; uHpOpMAIUH, U | YBXAIOIUN COOCTBEHHYI U | HEOPTaHUYECKUX BEIIECTB UCXOJS U3 UX XUMHUICCKON (POPMYIIBI
MH(POPMAIMOHHBIC TEXHOJIOTUH | YyXKYIH0  YHHKAIBHOCTh B | WIH COCTABICHHE XUMUUYCCKOUN (hOPMYIIBI HCXO/IS M3 HA3BAHUS
JUTSE BBITTOJTHEHUS 3a/a4 | pa3inYHbIX CHUTYallWsX, BO | BEIIECTBA MO MEXIYHAPOIHON WK TPUBUATBLHOU
npo¢heCCHOHATBHOM Bcex (¢GopMax M BHJAX | HOMCHKIIATYPE».
IEATEILHOCTH. IEATEILHOCTH: Tema 1.3.
TecToBbIif KOHTPOJIb.
1.10.1.0uenka BeimonuaeHust Tecta «OCOOEHHOCTH XUMUYECKUX
CBOHCTB OKCHJIOB, KUCJIOT, OCHOBaHHH, aM(pOTEPHBIX
TUAPOKCHUIOB U COJIEI»
Tema 2.1.
- OUEHWBATh JOCTOBEPHOCTh, JeTHTUMHOCTH | OK 02. Ucnone3osars | JIP7. Ocosnaromuii | 1.21.01eHKa BBINOJIHEHUS
UHPOPMALIMU, €€ COOTBETCTBUEC MPABOBBIM H | COBPEMCHHBIC CPEICTBA TIOUCKA, | IPHOPUTCTHYIO LIEHHOCTh | MPAKTUYEeCKOTOo 3aHATUs Nod 1o
MOPAIbHO-3TUYECKHM HOpMaM; aHaM3a W MHTEPIPETAlUH | JTHYHOCTH YeIIOBEeKa; | MPAKTHKO-OPUEHTHPOBAHHOMY TEOPETHYCCKOMY 33aJJAaHHIO HA
uHpOpMAIHUHY, U | YBaXArOIUH COOCTBEHHYIO M | aHau3 ()aKTOPOB, BIUAIONIMX HA U3MEHEHUE CKOPOCTH
WHPOPMAIMOHHBIC TEXHOJIOTUH | YyXKYI0  YHHKAJIbHOCTh B | XUMHUUecKoi peakuuu. Tema 1.5.
s BBIMOJIHEHUS 3aav | pa3iiYHbIX CHUTYyalHsiX, BO
npoheCCHOHATBHOM Bcex ¢dopmMax W BHOax
JIeSITeIbHOCTH. eI TeIbHOCTHU:
- HCTOJB30BaTh cpenacTBa WHpopManmuoHHBIX u | OK 02. Hcnonb3oBate | JIP7. Ocosnatonuit | 1.20.01eHKa BBITIOTHEHHAS
KOMMYHHMKAITMOHHBIX TEXHOJOTHH B PEIICHUH | COBPEMEHHBIE CPENICTBA IMOUCKA, | IPUOPUTETHYIO [EHHOCTh | MPAaKTHYECKOro 3aHsaThs Ne9 Ha COCTaBlICHUE yPaBHEHUI
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX W | aHaJM3a W HWHTEPHPETalud | JHIHOCTH YeJI0BEKa; | XUMUYECKUX PEAKINH ¢ y9acTHEM OPTaHMYECKUX BEIEeCTB Ha
OpraHW3aIlMOHHBIX  3aJad ¢  coOdroAeHueM | WH(OPMAINH, ¥ | yBaKaromuil COOCTBEHHYIO M | OCHOBaHHH MX COCTaBa M CTPOSHHS Ha IIPUMEpe
TpeOOBaHUI IPTOHOMUKH, TEXHUKH 0€30IaCHOCTH, | MH(OPMAIMOHHBIE TEXHOJIOTUH | Uy)KyI0  YHUKIBHOCTE B | TOMOJIOTHYECKOTO psfa cnupToB. Tema 4.3.
TUTHUCHBI, PECypcOCOCpPEeKEHUs, TMPABOBBIX U | Ui BBITTOJTHEHUS 3aav | pa3iiYHbIX CHUTYyalHsiX, BO
STHYCCKUX  HOPM, HOPM  HMHGOPMAIMOHHOH | mpod)eCCHOHATBHOMN Bcex ¢dopmMax W BHOax
0e30MacHOCTH; JIEATETBHOCTH: JIEATETHBHOCTH:
- BJIQJETh HaBbIKaMHU pacrno3HaBaHus U 3amuTel | OK 02. Ucnons3osats | JIP7. Oco3naromuii | 1.11.011¢HKA BEITOJHEHHS
uHpopmanuy, HHOOPMAIMOHHONH OE30MACHOCTH | COBPEMCHHBIC CPEICTBA TIOUCKA, | IPHOPUTCTHYIO LIEHHOCTh | MPAaKTHYECKOro 3aHsTus Neb Ha COCTaBlicHHE ypaBHCHUN
JIUYHOCTH. aHaM3a WM MHTEPIPETAlUH | JTHYHOCTH YENIOBEeKa; | XMMHYCCKHUX PEAKIHii C Y4aCTHEM OPraHUYEeCKHUX BEIICCTB Ha
uHpOpMaIUH, U | YBaXArOIUH COOCTBEHHYIO W | OCHOBAaHHH UX COCTaBa U cTpoeHus. Tema 4.1.
WHPOPMAIIMOHHBIE TEXHOJOTHH | YyXKYIO  YHUKaJIbHOCTH B
st BBIMOJIHCHUS 3ama4 | pa3NUYHbIX CHUTYalHsixX, BO
po¢eCCHOHATBHOM Bcex (¢opmMax ¥  BHIAX
JIeSITeIbHOCTH. eI TeIbHOCTHU:
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OBJagenue YHHBEPCAJLHBIMH
KOMMYHHMKATHBHBIMU JTeHCTBUAMU:

0) coBMecTHAs eITeJIbHOCTD:

- TMOHMMaTh M HCIIOJb30BaTh IIPEHMYIICCTBA

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATH U paboTaTh
B KOJUICKTHBE M KOMaHJIE!

JIP7. Oco3Haromui
MIPHOPUTETHYIO LIEHHOCTD
JIMYHOCTH YeJI0BEKa;

YBa)KaIOIIMA COOCTBEHHYIO U

1.15.3ammra 1 OL€HKA BBITIOJHEHNS

nabopatopHoii paboThl Nel «TUTBI XUMHUECKHUX pEaKIuii».
Tema 1.6.

1.16.3amura 1 OLEHKA BBLITIOJTHEHNS

KOMaHIHOW ¥ MHIWBHUyaJILHOU pabOTHI; qyXyl0  YHHKaJbHOCTH B | JabopaTopHOil paboTer Ne2 «MaeHTHDUKAIMS HEOPTaHMIECKUX
pa3IMYHBIX CHUTyallWiX, BO | BemecTB». Tema 2.1.
Bcex ¢opmax u  Buaax | 1.17.3amuTa u ONCHKA BHITIOJHCHUS
JIeSITEIbHOCTHU: nabopaTopHoii paboThl Ne3 «neHTU(DUKAIHS OPTaHUIECKUX

COEIUHEHNH OTAEIBHBIX KIaccoBy. Tema 4.3.

- NPUHHMATh L[EIH COBMECTHOM naestensHOCTH, | OK 04. DddexTrBHO JIP7. Ocosnaromuii | 1.18.01eHKa BBINOJIHEHUS

OpPTraHU30BBIBATh U KOOPIMHUPOBATH ACUCTBUS IO | B3aUMOJICHCTBOBATh U pabdOTaTh | MPHOPUTCTHYIO LEHHOCTh | MPAaKTUYCCKOTO 3aHATUs Nob o peleHuro KeHcoB (C yaeToM

€¢ JOCTIKCHMIO: COCTaBJIATh IUTAH JIGWCTBUH, | B KOJIJIEKTUBE M KOMaHJIE: JINYHOCTH 4enoBeka; | Oyayuiel mpodecCHOHANBHOM nesTeapHocTh). Tema 2.1.

pacrpenensiTs POiH ¢ YIeTOM MHEHUH yJaCTHHUKOB

YBa)KalOIMiA COOCTBEHHYIO W

1.19.011€HKA BBIIOJIHEHUS

00CyXIIaTh pe3yIbTaThl COBMECTHOM paboTHI; qyXyl0  YHUKaJbHOCTh B | mpakTmdeckoro 3aHsaTug Nel( mo pemeHunio keiicoB
pPa3IHYHBIX CHUTYyallliX, BO | (TIOJMMeEpHBIE MaTepHabl sl aBTOMOOMIecTpoeHns). Tema
Bcex (¢opmax wum Bupax | 4.5.
JIESITETTBHOCTH:
-  KOOpDIAWHHPOBaTh M BHIMOIHATH pabdory B | OK 04. DddexkruBHO JIP7. Ocosnatonuit | 1.13.01eHKa BBITIOTHEHHAS
YCIIOBHAX peansHOro, BUPTYaJIBHOTO W | B3aUMOJCHWCTBOBATH M pabOTaTh | MPUOPUTETHYIO LEHHOCTh | MpaKTHYeCcKoro 3aHsaTus Ne3 Ha 3aa4H [0 pacyeTy MacChl
KOMOMHHPOBAaHHOTO B3aUMO/ICHCTBUS; B KOJUICKTHBE M KOMaHJIE! JIMYHOCTH YeJIOBEKa; | BEIleCTBA MM 00bEMA Ia30B 110 U3BECTHOMY KOJIHYECTBY
YBaXXAIOMIMH COOCTBEHHYIO U | BEIIECTBa, Macce MM 00bEMY OJHOTO M3 YUacTBYIOLIHMX B
Yy)Xyl0 ~ YHUKQJIBHOCTb B | peakuuu BemecTs. Tema 1.4.
pa3MuUHBIX ~CHUTYalHsX, BO
Bcex (Gopmax M BHIAX
JIeSITEIIbHOCTH:
- OCYIIECTBIIATH mo3uTHBHOE cTpateruueckoe | OK 04. DddexTrBHO JIP7. Ocoznatouuii | 1.14.0ueHka BbINIOIHEHUS
MOBEJICHHE B PA3IMYHBIX CHUTYalUsAX, MPOSABIATH | B3aMMOJEHCTBOBATh U pabOTaTh | MPHOPUTETHYIO LEHHOCTh | MpakTHYecKOro 3aHsTusi Ne8 Ha 3a/1auu Ha ompe/esieHrue
TBOPYECTBO u BOOOpaxeHue, OBITh | B KOJUICKTHBE W KOMaH/E: JUYHOCTH YeNoBeKa; | MpOCTEeUIIer GopMyIbl OPTaHWIECKO MOJIEKYIIBI, HCXOS U3
WHHUIAATHBHBIM. YBa)KaloUIMiA COOCTBEHHYIO M | BJIEMEHTHOTO COCTaBa
qy)Kyl0  yHUKalpHOCTE B | (B %). Tema 2.1.
Pa3NUYHBIX CHUTyalHsiX, BO
Bcex (GopmMax M BHIAX
JIeSITEIIbHOCTH:
OsJjajenne yuuBepcaibHbiMu peryaarusiubimu | OK 04. DddextuBHO JIP7. Ocosnaroumii | 1.18.0ueHKa BBINOJIHEHHS MPAaKTUYECKOro 3ausaTus Neb o
AefcTBUSIMH: B3aUMO/ICHCTBOBATH U paboTaTh | NPUOPHUTETHYIO LIEHHOCTH | PEIICHHIO KeiicoB (c yueToM Oynymiel npodeccuoHaIbHOM
) NpUHATHE ceGsl M IPYTHX JI0eii: B KOJUICKTHBE M KOMaHJIE! JIMYHOCTH 4eJioBeKa; | aestenbHocTH). Tema 2.1.

- IPUHUMATh MOTUBBI H aPTYMEHTBI JPYTUX JIIOCH
MPY aHAJIM3E PE3yIbTATOB JCSITCIBHOCTH;

- IpHU3HABATh CBOC IPABO M MPABO IPYIUX JIIOICH
Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTH MIOHMUMAThH MHP C

MO3UIIUHN APYTOTro 4Y€JI0BCKA.

yBaXAIOWMH COOCTBEHHYIO M

Yy)Xyl0  YHUKQJIBHOCTH B
pasNMYHBIX ~CUTyalUsiX, BO
Bcex (¢opmMax ®W  BHIAX
JeATeIbHOCTH:

1.1.9.0ueHka BeimonHEeHUs: mpakTHueckoro 3aHATHs Nel0 mo
PELIeHUIO KeHCOB (MOJIMMEepHBIE MaTEPHAIIBI IS
aBromMoOmiectpoenus). Tema 4.5.
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IIpeamerHbIe

- BJIQJIETh CUCTEMON XUMHYECKUX 3HaHui, kotopast | OK 01. Bribupats criocoOsr JIP7. Oco3naromuii | YcTHslil onpoc,

BKJIIOYAET: OCHOBOIIOJIAT AIOLIHE MOHATHUS | pellleHus 3a1au MIPUOPUTETHYIO LEHHOCTb | TECTOBBIH KOHTPOIb,

(XMMUYeCKHI  3JE€MEHT, aToM, 3JEKTPOHHas | mpodeccHoHaNIbHOM JMYHOCTH YeJIOBEKa; | KOHTPOJIbHAs paboTa, CAMOCTOSITENbHAs paboTa Ha 3aHATHSX.
o6osouKa artoma, s-, p-, d-3IEKTPOHHBIC OPOUTANH | JESTEIPHOCTH IPUMECHHUTEIBHO | yBaKaromuid coOcTBeHHy0 W | 1.1.0ueHKAa  BBINOJHEHWS  3aJaHWsl HA  HCIOJIB30BaHHE
aTOMOB, IOH, MOJIEKyIa, BaJICHTHOCTB, | K qy)Kyl0  YHUKQJIBbHOCTh B | XMMHUYECKOH CHMBOJIMKM U Ha3BaHUH COEAMHEHUH 110
3JIEKTPOOTPHULATEIbHOCT, CTEHNEHb OKHCIICHHMS, | Pa3IHMIHBIM KOHTEKCTaM: pasNMYHBIX CHUTYyalWsAX, BO | HOMEHKJIATYpe MEKAYHApOJHOTO CO03a TEOPETUYECKOH |
XUMHUYECKas CBA3b, MOJb, MOJSIpHAas Macca, Bcex (GopmMax W  BHIAX | NPUKIAJHOM XUMHM W  TPUBHAIBHBIX  HA3BaHWH I
MOJISIPHBII 00BeMm, YIIIEpOIHBIN CKEJIET, JIeSTENbHOCTH: cocTaBiIeHUs XxuMrdeckux ¢popmyn .Tema 1.1.

(yHKIMOHAJBHAS TpyINIa, pagukajl, W30Mepus, 1.1.1.0ueHKa BBINOTHEHUS 3a0aHUSA

U30MEpBl, TOMOJOTMYECKMH  psiA, TOMOJIOTH, Ha COCTaBJICHUE XUMHUUECKUX (POPMYIT ABYXaTOMHBIX
YIJI€BOAOPOABI, KHUCIOPOJA- M a30TCOAepIXKalue coeiMHeHui (OKCUIIOB, CYJIB(GUIOB,

COE/IMHEHUs], OMOJIOTMYECKH aKTHBHBIE BEIECTBA ruapuaoB u T.1.). Tema 1.1.

(yrieBonsl, XUpHI, O€NIKM), MOHOMEp, IOJHUMED, 1.8.0O1eHKa BBIIOTHEHUS

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHbIE MpaKkTU4YecKoro 3aHatuss Nel Ha HCHONB30BaHME XUMHUECKOM
COCMHEHUS, KPUCTAUIMYECKAs pEIIeTKa, THIIbI CHMBOJIMKM ¥ Ha3BaHUH COEIWHEHWH IO HOMEHKIATYype
XUMHUYECKUX peaxunit (oxucnHuTENBHO- MEXIYHApOJHOTO COI03a TEOPETHUECKOH M MPHUKIAIHON XUMHUH
BOCCTaHOBHTENbHBIE, JK30-M JHAOTEPMHUECKHE, U TPHUBHAIBHBIX HA3BaHWH JUIS COCTaBICHHS XHMHUYECKUX
peakuuu HNOHHOTO obMmeHa), pactBop, (GopMyn JABYXaTOMHBIX COCOUHEHHH (OKCHIOB, CYJIb(GHUIOB,
JJIEKTPOJIINTHI, HE3JIEKTPOJIUTBI, THAPUIOB M T.II.) M APYIMX HEOPraHMYECKHX COCIAWHEHUH
3JEKTPOIIUTHYECKAs AUCCOLMAINS, OKHUCIUTENb, OTJICJIBHBIX KJIACCOB.

BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW pEaKIIUH, Tema 1.2.

XUMHYECKOE pPAaBHOBECHE), TEOPHUH U 3aKOHBI VY CTHBIE U TTHCBMEHHBIE OIIPOCHI.

(Teopuss XMMHMYECKOTO CTPOCHHS OPTaHHMYECKUX TecToBbIi KOHTPOJIB.

BEIIIECTB AM. Bytnepoga, TeopHs 1.5.011eHKa BBINOJIHEHHUS TECTOBOTO 3aaHKs Ha COCTABJICHHUE
3JIEKTPOTUTHIECKOM JIUCCOIHALINH, ypaBHEHUH peakluil: coeTUHEeHNUs, 3aMEleHNUs], Pa3TI0XKEHuUs,
nepuoandeckuil 3akoH .M. MenneneeBa, 3akoH 00MEHa M OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI C
COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH, HCTIONIB30BaHMEM METOMA 3JIEKTPOHHOTO OanaHca. Tema 2.1.
CHMBOJIMYECKHH SI3BIK XHMHUH, (AKTOJIOTHYECKHUE

CBEIEHUSI O CBOMCTBAX, COCTaBE, IMOIYYECHUU H

6e3omacHOM HCIOJb30BaHUU BAXKHEHUIINX

HEOPraHUYECKUX M OPTraHUYECKHX BEIIECTB B OBITY

U IPaKTHUYECKON AESTEIIbHOCTHU UEJIOBEKa,

- yMeTb BBIABIATH XapaktepHble npusHaku U | OK 01. Bribupats criocoOsr JIP7. Oco3Harouuii | YCTHbIE U MUCHbMEHHBIE OMPOCHI.

B3aUMOCBSA3b U3YUCHHBIX MOHATUN, HPUMEHSATH | PELIeHUs 3a0a4 MIPUOPUTETHYIO LEHHOCTb | TecTOBBIN KOHTPOJIb.

COOTBETCTBYIOIIME  TOHATHS IIPU  ONHCAHUU | NpodecCHOHAIBLHON JIMYHOCTH yenoBeka; | 1.6.0ueHKa BBIMOTHEHUSI TECTOBOTO 33JaHUs Ha COCTAaBICHHE
CTPOEHHMSI W  CBOMCTB  HEOPraHMYECKMX M | AEATEIbHOCTH MPUMEHUTEIBHO | yBaXKalOIIWii COOCTBEHHYIO M | MOJEKYJISIPHBIX M MOHHBIX PEaKkIHi ¢ y4acTHEM KHCIIOT,

OpraHnv4eCKux BEHICCTB U HUX npeBpameHI/Iﬁ;
BBISIBIIATh B3aMMOCBSI3b XHMMHYCCKHX 3HAHUU C
IOHATHUAMH n MPEACTaBICHUIMHA Apyrux
€CTECTBEHHOHAYYHBIX ITPEIAMETOB;

K
pa3InYHbIM KOHTCKCTaM:

Yy)Xyl0  YHUKQJIBHOCTH B
pasNMYHBIX ~CUTyalUsiX, BO
Bcex (¢opmMax ®W  BHIAX
JeATeIbHOCTH:

ocHoBaHui u coseil. Tema 1.6.

1.10.2.011€HKA BBITTOJHEHNS 33149 HA COCTABJICHHUE
YpaBHEHHI XUMHYECKUX PEAKIUU ¢ y4aCTHEM MPOCTHIX U
CJIOKHBIX HEOPTaHMYECKUX BEIIECTB M CIIOCOOBI UX MOTYUICHHUSL.
Tema 2.1.
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- YMETbh UCTOJIH30BaTh HANMEHOBAHUS XUMHUECKUX
COCIIMHEHHH MEXXTyHApPOIHOTO coro3a
TEOPETHYECKOM W  TNPUKIATHOM  XUMHUU U
TPUBHATBbHBIE HA3BAaHUS BAXKHEWIINX BEIICCTB

OK 01. Br16upats crioco0bt
peuieHus 3aaaq
npodeccHoHaTEHOM
JIeSITEIbHOCTU MPUMEHHUTEIILHO

JIP7. Oco3Haromui
MIPHOPUTETHYIO LIEHHOCTD
JIMYHOCTH YeJI0BEKa;

YBa)KalOIIMA COOCTBEHHYIO W

1.4.01eHKa BBITIOTHEHHS 3a1aHUS

Ha COCTaBJICHUE YPABHEHUN XUMUYECKUX PEAKLIUHA C YIETOM
MEXaHU3MOB ITPOTEKAHNS UX ¥ TeHETHIECKOH CBAZH
OpPTaHWYECKHX BEIIECTB Pa3HBIX KIACCOB.

(aTHneH, aleTUJIEH, TJIMIEPHH, ¢denoi, | K qyXyl0  YHHKaIbHOCTH B | Tema 4.2.

(opMmanpaernn, yYKCycHas  KHCNOTa, TIIMIUH, | Pa3THYHBIM KOHTEKCTaM: pPa3IMYHBIX CHUTYallWiX, BO | YCTHBIC U MHCEMEHHBIC ONPOCHL

yrapHbIA Ta3, YrIeKUCIBIN ra3, aMMHUaK, raiicHas Bcex ¢opmax W Bumax | TecTOBBIl KOHTPOIIb.

W3BECTh, HCTAIICHAs W3BECTh, MUTHhEBas cola H e TeIIBHOCTH: 1.3.011cHKA BBIMOJIHEHHS TECTOBOTO 33JJaHUs HA COCTABJICHUE
JIPYTUX), COCTABJIATH (POPMYIIBI HECOPTAHUUCCKUX U HA3BaHUI OPraHUYECKHUX COCIUHCHUN 110 TPUBUAIBLHOMN HITU
OpPraHUYecKUX BEIIECTB, YPABHEHUS XHMHUYECKUX MEXAYHapOIHOU CUCTeMaTUYeCKO HoMeHKkIarype. Tema 4.1.
peaKuMﬁ, 06’])§ICH§ITI) X CMBICJ; MNOATBEPIKIAATH

XapakTepHble XHMHUYECKHE CBOWCTBA BEIICCTB

COOTBETCTBYIOITUMH SKCIIEPUMEHTAMH U 3aITUCSIMH

YpaBHEHUM XUMHUYECKUX PEAKIIHil;

- yMeThb  ycTaHaBimBaTh  mnpuHAIeKHOCTE | OK 01. Beibuparts criocoObt JIP7. OcosHaronii | YcTHbIE M MTUCHMEHHBIE OITPOCH.

W3y4eHHBIX HEOPTraHWYECKHX W OPTraHMYECKUX | PEIIeHHs 3am1ad MIPUOPUTETHYIO LEHHOCTH | TecTOBBIN KOHTPOJIb.

BEIIECTB K ONPEACICHHBIM KiIaccaM W TpynmaM | IpodecCHOHATbHON JUYHOCTH yenoseka; | 1.9.0uenka BeinosHeHus Tecta «HoMeHknatypa n Ha3BaHue

COCIMHEHUH, XapaKTepu30BaTh WX COCTaB MW | JACATEIBHOCTH MPUMEHHUTEIFHO | YBaKAIOMMKA COOCTBEHHYIO U | HEOPTraHWYECKHX BEUIECTB MCXOMS M3 HX XUMHUIECKOHW (hOPMYITHI
BaKHEHIIMEe  CBOMCTBa;  ONpEeAENsiTh  BUIBI | K YyXKYI0  YHHKAIbHOCTh B | HJIM COCTABJICHHC XUMHUYCCKOU (DOPMYIIBI HCXOMS U3 HA3BAHUS
XUMHUYECKMX CBs3edl  (KOBaJieHTHasl, MOHHAs, | pa3JMYHbIM KOHTEKCTaM: PA3JIMYHBIX CHUTYallWsX, BO | BEIIECTBA IO MEXKIYHAPOIHON WM TPUBUAILHOU
MeTaJiniecKasi, BOJIOPOJIHAS), THIIBI Bcex ¢GopMax M BHJAX | HOMCHKIIATYPE».
KPUCTAITNUECKHUX peueTok BEILECTB; JIeSATENbHOCTH: Tema 1.3.
KJIacCu(QUIMPOBATH XUMHUUCCKUE PCAKIIHN; TecToBBIN KOHTPOJIb.
1.10.1.0uenka BoinonHenus tecra «Oco0EHHOCTH XUMUYECKUX
CBOHCTB OKCHJIOB, KUCJIOT, OCHOBaHHH, aM(pOTEPHBIX
TUAPOKCHUIOB U COJIEI»
Tewma 2.1.
1.2.011€HKA BBITIOJIHEHHUS 3aaHUS
Ha ONpeeTICHHe XUMHUIECKOH aKTUBHOCTH BEIIECTB B
3aBHCHUMOCTH BHJa XUMHICCKON CBSI3M U THIIA
KPUCTATTUYECKON PEIIETKH.
Tema 1.3.
- copmupoBate mpencraBneHus: o xumuueckoir | OK 01. Beibupats cioco0sl JIP7. Ocosnatouuii | 1.10.3.0ueHKa BEIIOJHEHUS TOKJIAI0B C MPE3eHTALUEH U ¢
COCTaBISIFOLLEH  €CTECTBEHHOHAy4YHON KAapTUHBI | PELICHUS 3a1a4u MIPUOPHUTETHYIO LIEHHOCTDh | MOCJEAYIOIIEH 3alUTON M0 TEME METAIJIOB U HEMETAJIIIOB.
MUpAa, POJIA XUMHUH B MIO3HAHWUU SBJICHUHN NPUPOJBI, | IPOPECCHOHATBHOM JIMYHOCTH yenoBeka; | Tema 3.2.

B (OPMUPOBAHMM MBIIUIEHUS W  KYJIBTYpEHI

ACATCIbHOCTH IIPUMCHUTCIILHO

yBaXAIOWMH COOCTBEHHYIO M

1.10.0O1eHKa BBINOJHEHNS MIPAKTUYECKOTO 3aHATUS No7 Ha

JUYHOCTH, e€ (YHKIUOHANBHOW TIPaMOTHOCTH, | K 4y)KyI0 ~ YHHKQJIBbHOCTh B | XapaKTepu3aluio 00pa3ioB HeTH 1 MPOIYKTOB e
HEOOXOAUMOM ISl PELICHUS] MPAKTHYSCKUX 3a7ad | Pa3IMYHbIM KOHTEKCTaM: pPa3NUYHBIX CHUTYalHMsX, BO | MEePepabOTKH, Kay4yKOB M 00pa3liamMu U3JIeNUi U3 PE3UHBI.
MU OSKOJOTWYECKH OOOCHOBAHHOTO OTHOIICHHS K Bcex (¢opmax u Bumax | Tema4.2.

CBOEMY 3/I0POBBIO M IIPHUPOJIHOI Cpejie; JIeSITENIbHOCTH:

- yMeTh TpoBOAHMTH pacdeThl 1o xumudeckuM | OK 01. Beidbupats criocoObt JIP7. Ocosnaromuii | 1.13.01eHKa BBITOJHCHHUS

(dbopmynaM U ypaBHEHUsIM XHUMHYECKUX PEaKIHMi C | pelieHus 3a1a4 MPUOPHUTETHYIO LIEHHOCTh | mpakTudeckoro 3auatusi Ne3 Ha 3a/jauu [0 pacyeTy Macchl
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HCIIOJIb30BaHUEM ¢bu3nIecKux BEJIMYMH,
XapaKTepU3YIOMNX BEIIECTBA C KONMYECTBCHHOM

npodeccruoHaTEHOM
JIeSITEIbHOCTU MPUMEHHUTEITLHO

JIMYHOCTH 4eJI0BeKa;
YBaXKaloMMii COOCTBEHHYIO W

BeIIecTBa WM 00BEMA Ia30B MO U3BECTHOMY KOJIMUECTBY
BEIIECTBa, Macce WIH 00BEMY OZHOTO U3 YIaCTBYIOIIHX B

CTOPOHBI: MaccChl, 00beMa (HOpMaJbHBIE YCIOBHS) | K qyXyl0  YHUKaJbHOCTH B | peakIud BemecTB. Tema 1.4,
ra3oB, KOJHWYECTBA BEIIECTBA; HCIIOJB30BATh | PA3IMYHBIM KOHTEKCTAM pa3NMuYHBIX cuTyanusax, Bo | 1.14.0OmeHKa BBITOTHEHUS 3a1aHH
CHUCTEMHBIE XHMWYECKHE 3HAHWS JUIS TPUHATHS Bcex (dopmMax M BHIAX | mpakTUueckoro 3aHsTus Ne Ha 3ajaun Ha onpeieneHne
pemeHni B KOHKPETHBIX JXM3HCHHBIX CUTYAIHAX, JIESITETFHOCTH mpocTeniel GopMyITbl OpraHMIECKON MOJEKYIbI, UCXOIS U3
CBSI3aHHBIX C BEIECTBAMHU U UX MPUMCHCHHUEM; 3JIEMEHTHOTO COCTaBa
(8 %). Tema 4.2.

- YMETh IUIAHUPOBATh U BBIMOJHATH xumuueckuit | OK 02. Ucnons3osats | JIP7. Oco3naromuii | 1.12.011¢HKa BEITIOJHEHHS 3a0aHUS
JKCIEPUMEHT  (IPEBpAllICHHS  OPraHUYECKHUX | COBPEMCHHBIC CPEJICTBA MOUCKA, | PUOPHUTETHYIO LIEHHOCTh | MPAKTUYCCKOTO 3aHATUs No2 Ha XapaKTCPHU3aIUI0 XUMUICCKUX
BEIICCTB NPU HArPEBAaHHUM, MOJYYCHHC JTWICHA WM | aHATW3a W HWHTEPIPETAIUH | JTHYHOCTH YelloBeKa; | IeMEeHTOB: «MeTamuniyeckue / HeMeTaJUIMIeCKHe CBOWCTRA,
W3yUYCHHE €r0 CBOWCTB, KAYCCTBEHHBIC PEAKIIMK HA | UH(POpMAIUH, U | YBaXAIOIIUN COOCTBEHHYIO U | CPOJCTBO K 3JICKTPOHY XMMHYCCKHX 3JICMEHTOB B COOTBETCTBUE
aNmpJeTUAbI, KpaxMal, YKCYCHYIO  KHCJIOTY; | MHQPOPMAalMOHHBIE TEXHOJOTHH | YyXYI0  VHHKaJBbHOCTh B | C UX DJIEKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B
JIeHaTypanus OeNKOB IIPH HarpeBaHWM, I[BETHHIC | IUIA BBITIOTHEHUS 3a1a4 | pa3NUYHBIX CHUTYalHsAX, BO | IMEPHOAMYECKON CHCTEME XMMHUYECKHX d1eMeHToB J[. 1.
peakuy OENTKOB; MPOBOJAUTH PEAKIMH HOHHOTO | MPOo(eCCHOHATHHOM Bcex (¢opmax u Bumax | MenzmeneeBa». Tema 1.2.
oOMeHa, OIpeneNsiaTs CpeAy BOIHBIX PACTBOPOB, | ICSATEIHHOCTH: NESITETFHOCTH: 1.12.1 Onenka BBIIOHEHUS IPAKTHKO-OPHEHTHPOBAHHOTO
KaueCTBEHHBIE peakIuy Ha cyib(aT-, KapOoHAT- 1 TEOPETHUYECKOTO 3aaHUS Ha XapaKTePU3AIHI0 XUMHICCKIX
XJIOpUA-aHUOHBI, Ha KaTHOH aMMOHUS, pemaTh anmeMeHTOoB: «MeTtammndeckue / HeMeTaJNIMIeCKHUe CBOHCTBA,
SKCIIEPUMEHTAIIbHBIE 33/1a4u 110 TeMaM "MeTaiib" 3JIEKTPOOTPULIATEILHOCTh U CPOJICTBO K JIEKTPOHY
u "Hemeramnsl") B COOTBETCTBHM C IpaBUIAMHU XMMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM
TEXHHKHA O€30MacHOCTH MpH  OOpamieHuu C CTPOCHUEM M TIOJIOKECHUEM B IIEPUOIUICCKOM CUCTEME
BEIleCTBAMH M Ja0OpaTOpHBIM 0OOpYJOBaHUEM; XUMH4eckux aneMeHToB J[.1. Menneneesa» Tema 1.2.
MPEeACTABIATh pe3yabTaThl XUMHUYECKOTO 1.11.0OueHKa BBIMOTHEHUS 3a/1aHUS
JKCIIEpUMEHTa B (opMe 3ammMcud  ypaBHCHHIA MPaKTUYECKOTo 3aHsThst Neb Ha cocTaBlicHHE ypaBHCHUMN
COOTBETCTBYIOIINX peakuuii u (popMymupoBath XAMHWYECKHUX PEaKINi C y9aCTHEM OPTaHNYECKHUX BEIIECTB Ha
BBIBOJIGI HA OCHOBE ATHX PE3yJbTATOB, OCHOBAaHMH UX COCTaBa W cTpoeHus. Tema 4.1.
- YMETh aHATM3UPOBATH xumudeckyto | OK 02. Hcnonb3oBats | JIP7. Ocosnatonuit | 1.16.1.01eHKka BEINOTHEHMS MPAKTUKO-OPUEHTHUPOBAHHOTO
nHpOPMAaLHIO, MOJTy4aeMyIo u3 pa3HBIX | COBPEMEHHBIC CPE/ICTBA MONCKA, | IPHOPHUTETHYIO LEHHOCTH | 3aJaHMS IO COCTABJICHUIO XUMHUYECKIX PEaKIii ¢ yIacTHEM
HUCTOYHHUKOB (CpEACTB MaccOBOM HWH(QOpPMALWH, | aHATM3a W  HHTEPIPETAIUH | JTMIHOCTH YeJIOBEeKa; | OPraHWYECKHUX BEUIECTB, B T.4. UCTIOJIB3YEMBIX IS X
ceTb VIHTEpHET U IpyTHE); nH(pOpPMAIINH, ¥ | yBaXKAIOMHWH COOCTBEHHYIO M | WACHTU(HUKAIMA B OBITY H IPOMBIIIICHHOCTH. Tema 4.2.

WHPOPMAIIMOHHBIE TEXHOJOTHH | YyXKYI0  YHHKaJIbHOCTH B

TUIS BBITIOTHEHUS 3alav | pa3iiYHbIX CHUTyalHsiX, BO

npodeccHoHaNbLHON Bcex ¢GopmMax W BHOax

JIESITEIIBHOCTH JIESITEIIBHOCTH
- BJIaJAeTh OCHOBHBIMU MeToxamMu Hay4yHoro | OK 02. Ucnons3osats | JIP7. Oco3naromumii | 1.20.1.01eHKa BBIITOJHEHHS 3aaHUS
MO3HAHUS BEIIECTB M XUMHYCCKUX SIBIICHHI | COBPEMCHHBIC CPEICTBA TIOUCKA, | IPHOPUTCTHYIO LECHHOCTh | HA MPUMCHCHHUE MPHUHITUITA
(HaGuroieHue, U3MEpPEHHUE, SKCICPUMCHT, | aHAIM3a W  WHTEPIPETAUU | JIMIHOCTH yenoseka; | Jle-1llaTenbe Ui HAXOXKACHUS HAMIPABICHUS CMEIIICHHS
MOJICTTUPOBaHUE); nH(pOpPMaIINH, W | yBaXKArOmWi COOCTBEHHYIO M | PAaBHOBECHS XMMUYECKOH peakIny U aHaimn3 (hakKTOpoB,

WHPOPMAIIMOHHBIE TEXHOJOTHH | YyXKYIO  YHHKAJBbHOCTh B | BIHSIOMIMX HA CMEUICHWE XUMHUUYECKOro paBHOBecHs. Tema 1.5.

TS BEITIOTHEHUS 3ama4 | pa3NUYHbIX CHUTYalHsiX, BO

po¢eCCHOHATBHOM Bcex (¢opmMax ¥  BHIAX

JIESITETBHOCTH JIESITETBHOCTH
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- yMeThb IPOBOJIUTH PACYEThl MO XUMHYECCKAM
(dbopmynaM M ypaBHEHUSIM XHUMHUYECKUX PEAKIH C
UCIIOJIb30BaHHEM busnuecKux BEJINYUH,
XapaKkTepU3yIOLIMX BEHIECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: MaccChl, 00beMa (HOpMabHBIEC YCIOBHS)
ra3oB, KOJMYECTBa BEIECTBA; HCIOJb30BAThH
CUCTEMHBIC XMMHUYCCKHE 3HAHUS JUIS MPUHSITHS
pelIeHU B KOHKPETHBIX JKU3HCHHBIX CHUTYAIHSIX,
CBSI3aHHBIX C BCICCTBAMHU U MX MPHUMCHCHHUCM.

OK 02. Hcnons3oBath
COBpEMEHHbBIE CPEJICTBA MOKCKA,
aHajaM3a W MHTEpIpeTaluH
nH(pOpPMAIINH, "
HH(pOpPMAIMOHHBIE TEXHOJIOTHH
JUIst BBITIOJTHEHUSI 3a1a4
npo¢heCCHOHATBHOM
JIESITeIIBHOCTH

JIP7. Oco3Haromui
MIPHOPUTETHYIO LIEHHOCTD
JIMYHOCTH YeJI0BEKa;

YBa)KaIOIIMA COOCTBEHHYIO W

9y)KYl0 ~ YHUKaJbHOCTH B
PasNMYHBIX ~ CUTyallHsX, BO
Bcex (Gopmax M BHIAX
JIeSITEIEHOCTH

OrneHKa BBITIONTHEHUS KOHTPOJIbHOM paboThI Nel.

OrneHKa BBITIONTHEHUS KOHTPOJIbHOM paboThI Ne2.
1.18.011¢HKa BBIITOTHEHAS

MpaKTHIecKoTo 3aHATHs Nob 1Mo permeHnto KeHcoB (C yaeToM
Oynymeit mpodeccroHansHON AesTensHocTH). Tema 2.1,
1.19.011cHKa BBITTOTHEHAS

npakTrdeckoro 3aHaTus NelQ mo pemeHuro keiicos
(monuMepHBIe MaTepHabl sl aBTOMOOMIecTpocHus). Tema
45.

- YMETh IUIAHUPOBATh M BBIMOJHATH XUMHYECKUI
9KCIEPUMEHT  (IPEBpAILCHHUS  OPraHHYECKHX
BEIIECTB NPU HArpeBaHHUM, MOIY4YEHUE JTWIEHA U
U3y4eHHE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIIMU Ha
anbJeTuAbl, KpaxMaja, YKCYCHYI0  KHCIOTY;
JeHaTypanys OCIKOB NpU HAarpeBaHUH, I[BETHBIE
peaknuu OEIKOB; MPOBOANUTH PEAKIUH HOHHOTO

OK 04. DddexruBno
B3aUMO/ICHCTBOBATH U paboTaTh
B KOJUICKTHBE M KOMaH]Ie

JIP7. Oco3natromuit
MIPUOPHUTETHYIO LIEHHOCTh
JIMYHOCTH YeJIOBEKA;
yBaXXaIOMMH COOCTBEHHYIO U
Yy)XyI0 YHUKQJIBHOCTD B
Pa3IHYHBIX CUTYALUAX, BO
Bcex (hopMax M BHIAX

1.15.3ammTa 1 OIlCHKA BELITTOJIHEHHUS

naboparopHoii padoTsl Nel «THUITBI XUMHUECKHX PEAKIIHIT».
Tema 1.6.

1.16.3ammuTa 1 OII€HKA BELITTOJHEHHUS

nabopaTopHoit paboThl Ne2 «neHTUUKAIHS HEOPTaHHUECKUX
BemecTsy». Tema 2.1.

1.17.3ammura 1 OLEHKA BBITIOJHEHNS

o0MEHa, ONpENEIiATh Cpeoy BOJHBIX PacTBOPOB, JIESITENIEHOCTH naboparopHoi padboTel Ne3 «neHTH(HKAIMS OPraHnIeCKUX
KaueCTBEHHBIE peakIuy Ha cynb(aT-, KapOoHAT- 1 COEIMHEHUH OTAENBbHBIX KiaccoB». Tema 4.3.

XJIOPUJ-aHUOHBl, Ha KaTHOH aMMOHMs; pelaTb 1.18.011cHKa BBIITOTHEHAS

SKCIepUMEHTaNbHbIE 33a/jau 1o TeMaM "Metasisr" MIPAKTUYIECKOTO0 3aHATUs Ned [0 pereHuo KeHCoB (C yueToM

u "Hemeramnsl") B COOTBETCTBMM C IpaBUIAMHU Oynyuiei npodeccuoHanbHOM aAesTenpHocTH). Tema 2.1.
TEXHUKH O€30MacHOCTH TpH  OOpalieHHH C 1.19.011eHKa BBIIOTHEHUS

BEIleCTBAMH M Ja0OpaTOpHBIM O0OOpYJOBaHHUEM; nmpakTrdeckoro 3aHaTus NelO mo pemieHuro keiicos
[IPEACTaBIATh pE3yJIbTaThl XUMHAYECKOI0 (monMMepHbIe MaTepHabl sl aBToMobOuecTpoerus ). Tema
JKCiepuMeHTa B (opMme 3amuMcu  ypaBHEHHH 4.5.

COOTBETCTBYIOIIMX peaknuid U (HOpMyJIHUpOBaTH

BBIBOJIBI HA OCHOBE 9THX PE3YJIBTAaTOB;

- chopMupoBaTh mMpeacTaBieHus: o xumudeckor | OK 07 CopeiictBoBate | JIP  10. 3aborsmmiics o | 1.21.0meHka BHIIOTHEHHS IPAKTUIECKOTO 3aHATHS Ned 1o
COCTABJIAIONIEH €CTCCTBEHHOHAYYHOH KapTHHBI | COXPAHEHHIO OKpY’KAfoLIeH | 3allUTe OKPYXKAIOIIEH Cpelpl, | TPAaKTHKO-OPHEHTHPOBAHHOMY TEOPETHYECKOMY 3aJaHMI0 Ha
MHpa, POJIN XUMHUH B IO3HAHUH SIBICHUH IPUPOIBI, | CPEABl,  PECypcocOEpereHUIo, | COOCTBEHHON " qy)KOH | aHanm3 (PaKTOpOB, BIMAIOIIMX HAa M3MEHEHHE CKOPOCTH
B (OPMHUPOBAHMM MBIIUIEHUS U  KYJbTYPHI | IPUMEHSTH 3HAHUA 00 | Ge30macHOCTH, B TOM 4YHCIE | XMMHUYecKol peakuuu. Tema 1.5,

JUYHOCTH, e€¢ (YHKUUOHAJIBHOW TIPaMOTHOCTH, | H3MEHEHHH KIMMaTa, | nupoBoi 1.21.1.0ueHka  BBINOJNHEHMS ~ 33JaHUsl 10  IPAKTHUKO-
HEO0OXOMMMOM ISl pEelIeHUs] MPAaKTHYECKUX 3a1a4 | HPUHIUIIBI OepexHOro OPHEHTHPOBAaHHOMY pacyeTHBIX 3aJaHuil Ha JUCIEpCHBIC
U DKOJOTMYeCKM OOOCHOBAaHHOTO OTHOLIEHUS K | NPOU3BOJICTBA, 3¢ PEeKTHBHO CUCTEMBI, HCIOJIb3yeMble B OBITOBOM M NPOW3BOJICTBEHHOM

CBOEMY 370POBBIO U IPHPOAHOM Cpefe;

JIEUCTBOBaTh B YpPE3BBIYAIHBIX
CUTYyalUsX:

JICATEILHOCTHU uelioBeka. Tema 1.4.

- ymemb COONIOAATH MpPaBWIIA OIKOJOTMYECKU
1eIecoo0pa3Horo MOBEACHUS B OBITY M TPYIOBOU
JICATEIbHOCTH B ILIEJAX COXPAaHEHHUs] CBOETrO

OK 07 CopnelicTBOBaTh
COXpaHEHUIO OKpYy Karomen
Cpensl, pecypcocOepeskeHHIo,

JIP  10. 3abGorsammiics o
3alIUTE OKPYKAIOIIEH Cpebl,
CcOOCTBEHHOM u qyKOH

1.20 .OmeHKa BBITIOJHEHUS MPAKTHYECKOTO 3aHsATHS Ne9 Ha
COCTaBIICHHE YPaBHECHWN XMMHUYECKHX PEAKIMH C ydYacTHEM
OpPTraHWYECKUX BEIIECTB HA OCHOBAHWH WX COCTABA W CTPOCHHUSI
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370pOBbsI M OKpY>Karollell IMPUPOAHON CpE.bl;
YYUTHIBATh OIACHOCTh BO3JEHCTBHS HAa IKHBEIC
OpraHW3MBbl OTPECIICHHBIX BEIIECTB, TOHUMAS
CMBICJI [IOKa3aresisl IpeneiabHOH  JIOMYCTUMOM
KOHIICHTpAITHH.

MIPUMEHSITh 3HAHHS 00

HU3MEHEHHUU KIMMAaTa,
TIPUHITHAITHI OepexHOTO
MIPOU3BO/ICTBA, 3 dexTuBHO

JIEUCTBOBaTh B YPE3BBIYAMHBIX
CUTYAITHIX

0e30macHOCTH, B TOM YHCIE
udpoBoi

Ha [PUMEpe FOMOJIOTHYECKOTro psina cnuptoB. Tema 4.3.
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