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1. OBIIIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJILHOM TUCHUILTAHBI «XUMMUST»

1.1. MecTo AMCIMIUINHBI B CTPYKTYPe OCHOBHOI mMpog)eccCHOHAILHOI 00pa30BaTeIbHOI MPOrpaMMBbI

OOmeobpa3oBaTenbHasl AUCIUIUINHA «XUMUS» H3ydaeTcsi Ha 0a30BOM ypoBHE B 00IIe0oOpa3oBaTEIbHOM IUKIIE
y4eOHOro IJIaHa OCHOBHOW Ipo(eccCHOHANBHOI 00pa3oBaTeIbHOM MpOorpaMMBbl YKPYITHEHHBIX TPYII cHeluaabHoOCTeH /
mpodeccuii: 43.00.00 Cepuc u Typuzm/43.02.16 Typusm U rocTCIPUUMCTBO

cocTaBisieT 72 yaca, U3 KOTOpbIX 64 yaca — 0a30BbIH MOIyNb (6 pa3nenoB) u 8 4acoB — MpHKIaIHOH Moayib (1
paszen), BKIIIOYaroii TPaKTHKO-OPHEHTHPOBAHHOE COJIepKaHUEe KOHKPETHOH Mpodeccu MK CrenraIbHOCTH.

[IpuxnagHoi MOIYIb BKIIOUAET OJUH pa3fed.

1.2. Ilesau ¥ IUIaHUPYeMbIe pe3yabTaThl 0CBOCHHUS TUCIHUIITTHHBI

1.2.1. Hean u 3a1a4u JUCHUTIUHBI

dopmupoBaHKE y CTYIEHTOB NPEICTABICHUSI O XHMHYECKOW COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa
KaK OCHOBBI MPHUHATHS DPEHICHUHA B >KU3HEHHBIX M TMPOU3BOJCTBEHHBIX CHUTYAIHSX, OTBETCTBEHHOIO MOBEJCHHUS B
MIPUPOAHOIL cpene.

3agaun IMCIMIIIMHBI:

1) chopMupoBaTh MIOHUMAHUE 3aKOHOMEPHOCTEH TPOTEKAHUSI XUMHYECKHX TPOIIECCOB U SIBIICHUH B OKpYyXKarouen
cpele, UeTO0CTHOW HayYHOIH KapTUHBI MUPa, B3aUMOCBSI3HM U B3aMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (DOPMYJIbI HEOPTaHUYECKHX W OPraHWYECKHX BEIIECTB, YPaBHEHUS] XUMHYECKUX
peaKiuii, OOBSICHSTH X CMBICI, HHTEPIPETUPOBATH PE3YNbTAThl XUMUYECKHX IKCIIEPUMEHTOB,

3) chopMHpOBaThL HABBIKH IPOBEHCHHUS IPOCTEHININX XHUMHYCCKUX OSKCIICPHUMEHTAIbHBIX HCCICIOBAHUN C
COOJIIO/IEHHEM ITPaBUII O€30MaCHOT0 OOPAIIEHUsI C BEIECTBAMU U J1a00paTOPHBIM 000pPY10BaHHEM;

4) pa3BUTh YMEHUS HCIOJIb30BATh HH(POPMAIIHIO XMMUUECKOTO XapaKTepa U3 Pa3IMYHbIX HCTOYHHKOB;

5) chopMupoBaTh yMEHHUS NPOrHO3UPOBATH IOCIEJACTBUS CBOEH AEATEIBHOCTH W XMMHYECKHX HPHPOIHBIX,
OBITOBBIX M IPOU3BOJICTBEHHBIX MPOLIECCOB;

6) cdopMupoBaTh MOHMMAaHUE 3HAYUMOCTH JOCTIDKCHUH XUMHYECKOM HAyKM M TEXHOJOTHH Ul Pa3BUTHA
COLIMAJIbHOW M MTPOU3BOJICTBEHHO# cdep.



1.2.2. Ilnanupyemblie pe3y/IbTaThl OCBOCHHS 001ec00pa30BaTeIbHONH AUCHUILINHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

Kon n
HaMMeHOBaHHe
(popMupyembIx
KOMIIeTeHIM

ILnanupyeMble pe3yJIbTATBI OCBOCHUS IMCHUTIMHBI

Oomme

JAucuunauHapHbie

OK 01. Bribupats
CHOCOOBI pelIeHHs
3a1a4
npodeccroHanbHO
1 1eATeTbHOCTH
MIPUMEHUTENBHO K
Ppa3U4HBIM
KOHTEKCTaM

B yacT TPYI0BOro BOCIIUTAHMS:

- TOTOBHOCTH K TPYHdy, OCO3HaHHWE IEHHOCTH MacTEepCTBa,
TPYAOIIIO0HE;

- TOTOBHOCTh K AKTHBHOW JEITELHOCTH TEXHOJIOTHUECKON U
COIMAJIbHON HAIMpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATH,
IUIAHUPOBATh M CAMOCTOSITEJIBHO — BBIITONHATH — TaKYIO
JIEATELHOCTD;

- HWHTEpEC K pa3n4HbIM cdepaM MpodeccHoHaTbHOR
JIeATELHOCTH,

OsnajneHue YHUBEPCATHLHBIMHI
M03HABATEJbHBIMH AEHCTBUSIMM:

a) 0a30BbIe JJOrHYecKHe AelHCTBUA:

- CaMOCTOSITENBHO (OPMYNUPOBATh M  AKTYyaJIM3UPOBAThH
npobiieMy, paccMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBIIUBATH CYIIECTBEHHBIN MPU3HAK WX OCHOBAHUS JJIs
CpaBHEHUs, Kiaccu(pUKauu U 0000IICHHS;

- ONpeneNsiTh LENH NEeSITENbHOCTH, 33JaBaTh IapaMeTpbl U
KPUTEPUH UX JTOCTHKCHUS,

Y4eOHBIMH

- BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOpEYMsS B
paccMaTpuBaeMbIX SIBICHUSIX;

- BHOCHTb KOpPpPEKTHBBI B JI€SITENbHOCTb, OLIEHUBAThH
COOTBETCTBHE PE3yAbTAaTOB IESIM, OLCHUBATh PHUCKHU
TIOCJIEICTBUHN ESITENBbHOCTH;

- pa3BUBaTh KpEAaTHMBHOE MBIIUIEHWE NPH  PEIICHUU

JKU3HEHHBIX TPOOIIEM

0) 0a30BBIE HCCJIEA0BATEILCKHE NEHCTBHS:

- BIAQJECTh HABBHIKAMH  y4eOHO-MCCIEIOBATEIBCKOH U
MIPOEKTHOH eATETHLHOCTH, HABBIKAMH Pa3pEIIeHAs IPoOIeM;
- BBISIBIIATH MIPUYNHHO-CIICACTBEHHBIE CBSI3HU u
aKTyaJIM3MpOBATh 3a7ady, BBIABUTATh THIIOTE3Y €€ pelIeHus,
HAXONWUTh  ApTryMEHTHl AN JOKA3aTeNnbCTBA  CBOHX
YTBEpKIICHUI, 3a7]aBaTh TAPaAMETPHI 1 KPUTEPHUH PEIICHUS,

- BJIaJIETh CUCTEMON XMMHUUECKHUX 3HAHM, KOTOpas BKIIIOUAET: OCHOBOIIOIAraloNINe MOHITHUS
(XMMHYECKHIi SIIEMEHT, aTOM, DJIEKTPOHHAS 000JI0UKa aTOMa, S-, P-, 0-3JIEKTPOHHBIE OpOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHHUS,
XUMHYECKash CBs3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA 00BEM, YIJICPOIMHBIA CKEIeT,
(hYHKIMOHATBHAS TPYIIA, PAJAUKAJ, U30MEPHs], U30MEPhI, TOMOJIOTHUCCKHI Psijl, TOMOJIOTH,
YIJIEBOAOPOABI, KHCIOPOJI- M a30TCOJCPIKAIINEC COCAMHCHHs, OMONIOTUYCCKH AaKTHBHBIC
BellecTBa  (YriaeBOIbl, JKUPBI, OCJKH), MOHOMEp, TIOJIMMEp, CTPYKTYpHOE 3BEHO,
BI)ICOKOMOJ'[eKyHﬂprIC COCAUHCHUA, KpI/ICTaJ'IJ'II/I‘-ICCKaH pemeTKa, THUIIbI XUMHUYCCKUX peaxunﬁ
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, IK30-U IHIOTEPMHUIECKHUE, PEAKIIK HOHHOTO 00MeHa),
PacTBOp, DJIEKTPOIUTHI, HEIIEKTPOIUTHI, AJIEKTPOIUTHUECKAs IAMCCOIMAINS, OKHUCIUTENb,
BOCCTaHOBUTEINb, CKOPOCTh XUMHYECKOH peaKkiuu, XUMUYECKOE pPaBHOBECHE), TEOPHH U
3aKOHBI (TEOpUsI XMMHUYECKOTO CTPOEHHs opraHudeckux BeuiecTB A.M. Byrnepoa, Teopus
JJIEKTPOJINTUYECKON JucconManuy, nepuoguueckuil 3akon .M. MengeneeBa, 3akoH
COXpaHEHHs MaccChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUH SI3bIK XHUMHUH, (DAKTOJIOrHYECKUE
CBEJICHUSI O CBOWCTBAax, COCTAaBE, MOJYYCHUH M OE30IIACHOM HCIIOJIb30BAaHUU Ba)KHEWIIINX
HEOPraHMYEeCKUX U OPraHWYeCKUX BELIECTB B OBITY U MPAKTUYECKOH JeSTeIbHOCTH YeI0BEKa;
- YMETh BBIABIIATH XapaKTepPHbIC MPU3HAKU U B3aMMOCBS3b U3YYCHHBIX MTOHATUH, IPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TP OIMCAHUU CTPOEHHA U CBOWCTB HEOPTaHHYECKUX M
OpPTaHMYECKUX BEIIECTB U MX MPEBPAIICHUI; BBIBIATH B3aHMOCBSI3b XUMHUECKIX 3HAHUH C
MOHATHSIMU U TIPEICTABICHISIMU JPYTHX €CTECTBEHHOHAaYUHBIX MPEIMETOB;

- YMETh HCIIOJIb30BaTh HAUMEHOBAaHMA XHUMHYECKHX COCTMHEHHUN MEXIYHApOIHOTO CO03a
TEOPETUYECKON W TIPUKIAIHOM XWMHUH W TPUBHAIbHBIE HA3BaHUS BaKHEHIINX BEIIECTB
(aTHneH, aneTwieH, ruiepuH, GpeHol, GopMalbAerui, yKCyCcHas KUCIOTa, TIUIMH, YrapHbIH
ra3, yrIIeKUCIbIA Ta3, aMMHAK, TalleHas H3BECTb, HEralleHas HM3BECTh, NMUTHhEBas COla H
JIPYTUX), COCTAaBIATH (POPMYNIBI HEOPTAaHMUECKHX M OPTaHMYECKUX BEIIECTB, YpaBHEHHSA
XUMHYECKHX PEaKLUi, OOBACHATh WX CMBICK; IOATBEPXKAATh XapaKTepPHBIE XUMHYECKHUE
CBOWCTBA BEIECTB COOTBETCTBYIONIMMHU OSKCIIEPUMEHTAMH U 3alHCAMH YpaBHEHHI
XUMUYECKHUX PEaKLH;

- YMETh YyCTaHaBIWBATh IMPHHAIICKHOCTh M3YyYCHHBIX HEOPTaHUYECKUX WM OPTaHHIECKUX
BEIIIECTB K OIpPENIeICHHBIM KJIaccaM U TPYIaM COCTUHEHUH, XapaKTepHU30BaTh X COCTaB U
BaKHEUIIIE CBOWMCTBA; OMPENENATh BHIBl XMUMHYCCKHX CBs3eH (KOBaJeHTHAs, HOHHAS,
METaJIJINYCCKas, BOJIOpOIHAS), THIIBI KPHUCTAUTHIECKIX pemeToK BCIIIECTB;
KJIaCCH(HUIIPOBATh XUMHUYECKIE PEAKIINH;




- aHAIM3HMPOBATh IOJIYYEHHBIE B XOJAE PpEIICHUS 3aJadd
pe3yabTaThl, KPUTHYECKH OLEHUBATh MX JOCTOBEPHOCTB,
MIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

- yMeThb IIEePEHOCUTh 3HAaHUS B TIO3HABaTEIbHYID W
MIPaKTHYECKYIO 00JIACTH JKU3HENEITENLHOCTH;

- YMEThb WHTErpHUpPOBATh 3HAHMUS U3 PA3HBIX HNPEAMETHBIX
objacreit;

- BBIIBUI'aTh HOBBIE WJIEH,
MOAXO/IBI U peIleHHS;

- CIOCOOHOCTB MX MCIOJIB30BAHUS B [T03HABATENBHOM 1
COLMAJIBHON MpaKTUKe

npeajaratb OpHUIMHAJIBHBIC

- c(hopMHpPOBATH TPEICTABICHHUA: O XWUMHUYCCKOH COCTABJISIONICH €CTECTBCHHOHAYUHOM
KapTHHBI MUPA, POJTA XUMHUH B ITO3HAHWH SIBIICHUHA TIPUPOIBI, B (POPMHUPOBAHIH MBIIUICHUS U
KYJIbTYpBl JHYHOCTH, €¢ (DYHKIIMOHAJIHHOH TPaMOTHOCTH, HEOOXOMUMOHN Ui PEIICHUS
MPAKTUYCCKUAX 3a]1a4 U KOJIOTHUECKU OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3II0POBBIO U
MIPUPOJIHOM cperie;

- YMETh IPOBOMTE PACUCTHI IO XUMHICCKHM (hOpMYJIaM U YPaBHCHUSAM XUMHICCKUAX PEAKITUHA
C MCIOJIb30BaHUEM (PH3MUYCCKHUX BEIHMYUH, XapaKTEPU3YIONIUX BEIIECTBA C KOIMYCCTBEHHOM
CTOpOHBI: MacChl, o00beMa (HOpMaJbHbIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA;
UCIOJIb30BaTh CHCTEMHBIC XHMHUUCCKHE 3HAHHS ISl TMPHHATHS PEIICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX MIPUMEHEHUEM

OK 02.
Hcnonbs3oBaTh
COBPEMEHHBIE
Cpe/ICTBA MOUCKA,
aHanM3a u
UHTEPIPETALUU
uHbopmManuu u
nH(popMalnOHHbIE
TEXHOJIOTUH IJIS
BBITIOJIHEHHS 337124
npodeccroHanbHO
1 IEATEIbHOCTH

B o01acTH HEeHHOCTH HAYYHOT 0 NMTO3HAHUSA:

- c(hOPMHUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M OOLIECTBEHHOM
NpPaKTHUKY, OCHOBaHHOI'O Ha  Juainore KyIbTYp,
CIIOCOOCTBYIOLIIETO ~ OCO3HAHHMIO  CBOEr0O  MecTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEPIIECHCTBOBAHUE A3BIKOBOM M YUTATENbCKOM KYIBTYPHI
KaK CPEeJICTBa B3aMMOJAEHCTBUA MEXIY JIOAbMHU U IO3HAHHA

MHpa;
- OCO3HAHHUE IICHHOCTU HAY4YHOW JEATEIbHOCTH, TOTOBHOCTh
OCYIIIECTBIISITH MIPOEKTHYIO u UCCIIE0BATENbCKYIO

JEATENIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;
OsiageHue YHHBepCAJIbHBIMH
NMO3HABATEJbHBIMH AeCTBHSIMMU:

B) padora ¢ MHpopMalueii:

- BJIaJICTh HABBIKAMU ITOTY4eHUS HH(OPMALK U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOATENIBHO OCYIIECTBISTh IIOMCK,
aHaIN3, CHCTEMAaTH3alMI0 M HMHTEpIpeTanuio HH(POpMaIUH
Pa3IMYHBIX BUIOB U (OPM MpeNCTaBICHHS;

- CO3IaBaTh TEKCTHl B DPAa3IMYHBIX (OopMaTax € Yy4eToMm
Ha3Ha4YeHUs WH(GOPMAIMU U LEJEeBOH aygUTOpUH, BBHIOHpas
ONTHUMAJIBHYIO (POPMY NIPEACTABICHUS U BH3YAITU3ALIUH;

- OLIEHUBATH JJOCTOBEPHOCTD, JISTHTUMHOCTE HH(OpMALHH, ee
COOTBETCTBHE MPABOBBIM M MOPATbHO-3THUECKUM HOpMaM;

- WCTIONB30BaTh  CpeAcTBa  HMH(GOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOIOTHI B PEIIEHNH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W  OpPTaHM3alMOHHBIX  33dad ¢
coOmoneHneM  TpeOOBaHWA  IPTOHOMUKH, TEXHUKH

Y4eOHBIMH

- YMETh IUTAHUPOBATH U BBHINOIHATH XMMUUECKUH SKCIIEPUMEHT (MPEBpAIIEHUs] OPTaHMYECKHX
BCIICCTB IIPW HArp€BaHWH, IMOITYUYCHUEC DTHUICHA U H3YUYCHHE €Iro CBOﬁCTB, Ka4€CTBCHHBIC
PEaKIMK Ha allbJIeTHIbL, KPaxMaJl, YKCYCHYIO KHCIIOTY; AeHaTypauus OeJIKOB IPH HarpEeBaHUH,
IBETHBIC pCaKIIUn 6CHKOB; MPOBOJAUTH PECAKIHUN MOHHOT'O O6MCHa, OHNpeaCIAThL CPEAY BOAHBIX
pacTBOPOB, Ka4eCTBEHHbIE PEaKIMU Ha Cyab(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH
aMMOHMSI;, pellaTh dKCIepUMEHTaIbHbIe 3amaun mo temaM "Metamnsl" u "Hemeramis") B
COOTBETCTBUH C IpaBUJIaMW TEXHHUKH 6630H3CHOCTI/I npu O6paH_[eHI/II/I C BfIIeCTBaAMH H
nmabopaTOpHEIM 000pYIOBaHNEM; MPEACTABIATE PE3YIBTAThl XUMHYECKOTO 3KCIIEPUMEHTa B
(hopme 3anucy ypaBHEHHH COOTBETCTBYIOLIMX Peakinii U (POPMYIUPOBATH BBIBOJIbI HA OCHOBE
STHX PE3yJAbTAaTOB;

- YMETh aHAIM3MPOBATh XHUMHUYECKYIO MH(OPMAIHIO, MOTy4aeMy0 U3 pa3HbIX UCTOYHHUKOB
(cpenctB maccoBoi nHpopMalyu, cetb HTEpHET U Apyrue);

- BlIaleTh OCHOBHBIMH METOJAaMHU HAyYHOTO IIO3HAHHUS BEIIECTB U XUMHUYECKHUX SBIICHUN
(mabmonieHre, M3MEpPEHKE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

- YMETh POBOJIUTH PACUYETHI [0 XUMUUECKUM (HOpPMYJIaM 1 ypPaBHEHHSIM XUMHUUECKUX PEaKIInii
C UCIIONb30BaHHEM (PU3MYECKHX BEIUYWH, XapaKTEPU3YIOIINX BELIECTBA C KOIMYECTBEHHOM
CTOPOHBI: Macchl, o0ObeMa (HOpMajJbHbIE VCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA;
UCTIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHHA UL MPHHATHS PEIICHHH B KOHKpPETHBIX
JKU3HEHHBIX CUTYAIUX, CBI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM




0€30MacCHOCTH, TUTHEHBI, PECypCOCOEPEIKECHHS, MPABOBBIX H
ATHYECKUX HOPM, HOPM HH(GOPMAIIMOHHOW 0€30MacCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS M 3aI[UTHI
uHpopManuu, HHHOPMAIIMOHHON OE30MTACHOCTH JIMYHOCTH,

OK 04. - TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSTEIHHOCTH U | - YMETh IUIAHUPOBATh M BBIMOIHATH XUMHUIECKHH IKCIIEPUMEHT (TIpeBpaIleHUs] OpPraHnIecKUX
D¢ dexTrBHO CaMOOIIpeeIICHUIO; BEIIECTB IPHU HAarpeBaHHUM, NMOJY4YEHUE HTUIEHA M H3YUYEHHUE €ro CBOICTB, KaueCTBEHHBIE
B3aUMOJICIICTBOBAT | -OBJIAJICHUE HaBBIKAMU y4eOHO-HCCIeJ0BaTeNbCKOM, | peaKluy Ha allbJIeTHAbl, KpaxMall, yKCYCHYIO KHCIIOTY; AeHaTypauus OelKoB IIpH HarpeBaHUY,
b ¥ paboTaTh B MPOEKTHOM U COLMATIBHOM e TeTbHOCTH; [[BETHBIE PEAKIMH OEJIKOB; MPOBOIUTH PEAKIIMM HOHHOTO OOMEHa, ONPEAENIATh CPEAY BOAHBIX
KOJIJIEKTUBE U OnjiajieHHe  YHHUBEPCAILHBIMH  KOMMYHMKATHBHBIMHM | PaCTBOPOB, KaYECTBEHHbIE PEAKIMU Ha CYNb(ar-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha KaTHOH
KOMaHJIEe JAedCTBUSAIMU: aMMOHHUS; pelaTh SKCIepUMEHTalbHbIe 3aAaud 1o TeMaM "Mertambsl" u "Hemeramnsl") B

0) coBMecTHas 1eATeJIbHOCTD! COOTBETCTBHM C IPaBWJIAaMH TEXHHMKH 0€30MacHOCTHM TPH OOpaIlleHWH C BEIIECTBAMU M

- TIOHUMAaTh ¥ KCIOJB30BaTh NMPEMMYIIECTBA KOMaHAHON W | 1ab0OpaTOpHBIM 000pYIOBaHHEM; NPEICTABIATh PE3yIbTaThl XUMHYECKOro 3KCIEpHUMEHTa B

WHJMBUYaJIbHOM paboThI; (hopme 3amucy ypaBHEHHI COOTBETCTBYIONINX PEaKIUil M (pOPMYIUPOBATH BHIBOJIBI HA OCHOBE

- INpUHUMAaThb neiaun COBMECTHOM ACATCIBHOCTH, | OTUX PE3YyJIbTAaTOB

OpPraHM30BbIBATE W KOOPAMHUPOBATb JCHCTBHA IO €€

JIOCTHKEHUIO: COCTaBJIATh IIaH JEMCTBUM, PpaclpelessTh

pONHK C y4€TOM MHEHHI y4aCTHUKOB OOCYKJATh PE3YJbTAThI

COBMECTHO paboThI;

- KOOpAMHMPOBAaTH M BBIIOJHATH pabOTy B YCIOBHAX

peabHOro, BUPTYaJIHOT'O u KOMOWHHPOBAaHHOT O

B3aUMOJICHCTBUS;

- OCYILECTBIIATh MO3UTUBHOE CTPATErMUECKOE IOBEICHUE B

pa3NUYHBIX  CUTyallUsIX, TPOSIBJISATH  TBOPYECTBO U

BOOOpakeHUe, OBbITh MHULHATHBHBIM

OsiageHue YHHBepCAJIbHBIMH peryJIsiTHBHBIMHU

NelCTBUSIMH:

I') NPUHATHE ce0s M APYTHX JIo/eii:

- NPUHMMAaTb MOTUBBl M apryMEHTHl IPYrUX JIOAeH mnpu

aHaJHM3€e Pe3yabTaToOB JIEATEIbHOCTH;

- IPU3HABATh CBOE ITPABO U MPABO JPYTHX JIO/EH Ha OIINOKH;

- pa3BHBaTh CHOCOOHOCTH MOHMMATh MUP C MO3UIUHU JPYrOro

YeJIOBeKa;
OK 07. B o0s1acTH 3K0/10rH4eCKOro BOCIIUTAHMS - cdopMHpOBaTh TPEACTABICHUSA: O XUMHUYECKOH COCTaBILIIONIEH €CTECTBEHHOHAYIHOM
ConeiicTBOBaTh - c(hOpMHUPOBAHHOCTD HKOJIOTUIECKON KyIbTYPHI, IOHNMAaHNE | KApTHHBI MUPA, POIIM XMMHH B TIO3HAHUH SBJICHUH IPUPOIBI, B (YOPMHUPOBAHNH MBIIIICHUS 1
COXPaHEHHIO BIMSHUS  COIMAIBHO-DKOHOMHYECKHMX  TPOIECCOB  HA | KyIbTYphl JIMYHOCTH, €€ (DYHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIMMOH JUI pEIICHHS
OKpYXaromien COCTOSIHWE TIPUPONHOM M COLMAJIBHON CpeIbl, OCO3HAHME | MPAKTHUECKHUX 3aJad M 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOLICHHUS K CBOEMY 3JI0POBBIO U
cpensl, r7100aJIBHOT0 XapaKTepa SKOJIOTHYECKHX MPolIieMm; TIPUPOIHOI cperne;
pecypcocOepexeH - YMETh COOFOIATh MPABHJIA SKOJIOTHYECKH IeNIeco00pa3HOro MOBEACHUS B OBITY U TPYIOBOM

110, IPUMEHATH

JIEATENFHOCTH B IIESIX COXPAHEHMS CBOETO 3J0POBBSI U OKPYXKAroOUeH NMPHPOAHON CPEAbI;




3HaHUS 00 - IJTAaHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUHN B OKPYKAOIICH | YIUTHIBATH OMACHOCTH BO3/ICHCTBHS HA )KUBBIC OPTaHU3MEI OIPEICICHHBIX BEIICCTB, TOHUMAs
H3MEHEHHUU Cpele Ha OCHOBE 3HAHWS IICTICH YCTOWYMBOTO PAa3BUTHS | CMBICI IMOKA3aTels MPEACTBHON JOMyCTUMON KOHIIEHTPAIUH
KJIUMATa, YeIIOBEUYCCTBA;
TIPHUHITUITBL AKTUBHOC  HENPHUATHC  JCHCTBHUM, MPUHOCIIINX  BpEH
OepeIKITUBOTO OKpYIKaromiel cpene;
MIPOU3BOJICTBA, - YMEHHUE MPOrHO3UPOBATH HEOIATOIIPHUATHBIC IKOJIOTUICCKHE
3¢ GEeKTHBHO MTOCTICICTBHS TIPEATNPHHUMAEMBIX JICHCTBHIMA, TPEIOTBPAIATh
JIeiCTBOBATH B HX;
YpEe3BBIYANHBIX - pacHIMpeHHE ONbITa JEITEIBHOCTH  DKOJOTHUECKOU
CUTYyaIHAX HATPaBJICHHOCTH;
- OBJIaJICHUC HABBIKAMH YUEOHO-HCCIIEI0BATEIILCKOM,
MPOCKTHOM U COIMAILHOMN e TeIbHOCTH;

nk 1 Opranu3anus ¥ KOHTPOJIb TEKYIIEH ASITEIbHOCTH CIYXKO NPEANPUATHH Typu3Ma U FOCTEIIPUIMCTBA

[1IK 1.1. [InaHupoBaTh TEKYIIYIO ASSITEILHOCTh COTPYAHUKOB CIIY)KO IPEANPUATHI TypU3Ma U FOCTEIPUIMCTBA.

1K 1.2. OpraHu3oBbIBaTh TEKYIIYIO AEATEILHOCT COTPYJHUKOB CITYKO0 MPEANPUSITHI TypU3Ma U FOCTEIPUUMCTBA.

[1K 1.3. KoopMHUPOBaTh U KOHTPOIMPOBATH NEATEILHOCTh COTPYJHUKOB CIYXKO MPEANPHUATHIA TypU3Ma U TOCTEIPHUUMCTBA.

JIP 1 OcoszHnaronuii cedst TpayKIaHMHOM M 3aIIUTHIKOM BEJTMKOW CTPAHBI.

JIP 2 TIposBmstromuii akTHBHYIO T'PakIaHCKYIO TO3UIIHIO, IEMOHCTPHPYIOLINH MIPUBEP>KEHHOCTD MPUHIIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH aKTHBHBIN
1 y4aCTBYIOLIHH B CTYICHUECKOM U TEPPUTOPHUATILHOM CaMOYNPABICHUH, B TOM YHCIIE Ha YCIOBHUAX JOOPOBONBYECTBA, IPOAYKTHBHO B3aMMOICHCTBYIOIIMHI U Y4aCTBYIOIIUN B
JEATEIbHOCTH OOLIeCTBEHHBIX OPTraHU3aLUH.

JIP 3 CoOnronaronyii HOPMBI TPABOIOPSIKA, CICAYIOUIMH HeanaM Tpa)<IaHCKOro oOInecTsa, obecrnedeHusi Oe30MacHOCTH, MpaB U cBoOox rpaxnan Poccun. JlosuibHbII K

yCTaHOBKaM Y TIPOSIBIICHUSIM TIPEACTABUTENCH CYOKYyNBTYp, OTIMYAIOIMNA UX OT IPYIII ¢ JECTPYKTUBHBIM M JI€BUAHTHBIM IOBEICHUEM. JIeMOHCTPUPYIOIIMI HEPUATHE U

TIPELyTIPEX TAOIIIH COILMAJIBHO OIACHOE MOBEIECHUE OKPY)KAIOIINX.

JIP 4 TlposiBnsitomuii ¥ JEMOHCTPUPYIOIINH yBaXKEHHE K JFOASM TPYAa, OCO3HAMOIIHN IEHHOCTh cOOCTBEHHOTro TpyAa. CTpemMsiiuiics K HOPMHUPOBAHHUIO B CETEBOM Cpe/ie TMIHOCTHO

u po(eCCHOHANIBHOTO KOHCTPYKTHBHOTO «IIH(POBOTO Clienay.

JIP 5 JleMOHCTpHUPYIOIINI NPUBEPIKEHHOCTh K POJHON KYJIbTYpe, HICTOPUYECKOM MaMsITH Ha OCHOBE JIF0OBH K PofuHe, poqHOMY Hapoay, Maliol pOIMHE, TIPHUHATHIO TPAJAUIIMOHHBIX
LIEHHOCTEN MHOIOHAalMOHAJILHOIO Hapona Poccun.

JIP 6 IposBmsromuii yBaskeHHE K JFOSIM CTapIIero MOKOIEHUS U TOTOBHOCTH K YUaCTHIO B COLIMAIbHON MOAIEPKKE H BOIOHTEPCKUX JIBHYKCHISX.

JIP 7 Oco3Haronuii NPHOPUTETHYIO IEHHOCTh JTMYHOCTU YEJIOBEKA; YBAYKAIOIIMH COOCTBEHHYIO U UyXKYI0 YHUKIBHOCTD B Pa3JIMYHBIX CUTYAIUAX, BO BceX (hopMax M BUAax
JIeATETBHOCTH.

JIP 8 TIposBistomuii 1 AEMOHCTPUPYIONINH yBa)KCHNE K MIPEACTABUTENAM Pa3JIMUHBIX STHOKYIBTYPHBIX, COIIATIBHBIX, KOH(PECCHOHATBHBIX U HHBIX IpymIl. COnpHUYacTHBIN K

COXPaHEHUIO, IPEYMHOXEHHIO ¥ TPAHCISAINH KYIBTYPHBIX TPAIHUIUK ¥ IEHHOCTEH MHOTOHAIIOHATIBHOIO POCCHHCKOTO TOCYapCTBa.

JIP 9 Cobnromaromuii 1 mponaraHAUPYIOMIUN MPpaBwiIa 30POBOTO U OE30MacHOTO 00pa3a XKU3HH, CIOPTa; MPEeAYIPEK A0 MO0 IPEOA0NEBAIONINN 3aBHCUMOCTH OT aJIKOTOIIS,

Tabaka, ICMXOAKTUBHBIX BEIIECTB, a3aPTHBIX

urp 1 T.1. CoxpaHSIOMuUi ICHXOIOTUYECKYI0 YCTOMIMBOCTh B CHTYaTHBHO CIIOXKHBIX MJIM CTPEMHUTEIIBHO MEHSIOIINXCS CUTYaIHAX.

JIP 10 3aborsmuiicst o 3ammTe OKpyKaromieit cpesl, COOCTBEHHOM 1 Ty)Koi O€30MacHOCTH, B TOM YHCIIE IIU(PPOBOIL.

. JIP 11 IlposBrsronuii yBayKeHHE K ICTETUIECKUM IIEHHOCTSIM, O0JIAafOIINi OCHOBAMH SCTETHIECKON KYITBTYPHI

JIP 12 TIpuanmaromuii ceMeitHble IEHHOCTH, TOTOBBIM K CO3AaHHIO CEMBH U BOCIIUTAHUIO JIETEH; JEMOHCTPHUPYIOIIHNA HETPUATHE HACKIHS B CEMbE, YXOIa OT POTUTEIHCKOM

OTBETCTBEHHOCTH, OTKA3a OT OTHOIICHHI CO CBOMMHM AECTHMHU M MX (PHHAHCOBOTO COMEPKAHMS




2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJIbHOMN JUCHUILINHBI «XUMHUSI»

2.1. O6beM QUCHMILIMHBI ¥ BHABI Y4e0HOH padoThl

Bun y4eOHoii padoThI

O0BeM B yacax

O0BeM 00pa3oBaTeIbHON NMPOrPaMMbl JHCIHMILTHHBI 72
B T.4

OcHOBHOE colep:kaHue 64
BT. 4.

TeopeTHYeckoe 00yueHue 30
MpaKTUYECKUE 3aHATHS 24
71200paTOPHBIC 3aHATHS 10
IIpodeccnonanbHO-OpHEHTUPOBAHHOE cOlepskaHue (codepKaHHe NMPUKIATHOTO 6

MOYJIS)

BT. 4..

TeopeTHyeckoe 00ydueHue 2

MIPAKTUIECKHUE 3aHATHA 4

IIpome:xyTouHasi aTTecTalus (3a4eT) 2




2.2. TemaTn4yecKUil IJIaH U coepKaHUe TUCHMIINHBI

HaumenoBanue Conep:xanue y4eOHOro MatepraJa (OCHOBHOE H IPO(eCcCHOHAIBLHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE M NPAKTHYECKHE O0bem | ®opmupyemble
pa3aeioB U TEM 3aHATHS, NIPUKJIATHOH MOAYJIb 9acoB KOMIIETEeHIIHHI
1 2 3 4
OcHoOBHOE cofep:kaHue 64
Pa3nen 1. OcHOBBI CTPOEHUSI BellleCTBA 6
Tema 1.1. OcHOBHOE cofep:kanue 4 OK 01
CrtpoeHue aToMOB
XUMHUYECKUX TeopeTnueckoe odyueHue 2
2JIEMEHTOB U
npupozaa xumuueckoir |CoBpeMeHHass MozeNnb cTpoeHusi atoMa. CUMBOJIMYECKUI S3bIK XUMHUU. XUMHYECKHH 3JIEeMEHT. DJIeKTPOHHAss KOH(QUTypalysi aTtoMa.
CBA3U Kiaccudukanmss XMMHUYECKHX DJIEMEHTOB (s-, P-, d-amementsi). BaneHTHBIE »IIEKTPOHBI. BaneHTHOCTh. DJIEKTpOHHAs MPHPOAa )
XHMH‘ICCKOﬁ CBA3H. aﬂeKTpOOTpI/IL[aTeHI)HOCTb. BI/IJIBI XHMH‘{GCKOﬁ CBs3U (KOBaHeHTHaﬂ, HOHHaA, MCTaJIJIMYCCKasd, BO}IOpO}IHaﬂ) u
CIOCO0BI ¢ 00pa30BaHUS
IIpakTUYecKue 3aHATHUS 2
Pemenue 3apannii Ha UCNOIB30BAHNE XUMUYECKOW CUMBOJIMKM U Ha3BaHUM COCAMHEHMH IO HOMEHKJIATYPE MEXIYHAPOJHOIO COX3a
TEOPETUYECKOW M MPHUKIAJHON XMMUHM U TPUBHAJIBHBIX HA3BaHUH JUIS COCTABJICHHS XUMHYECKUX (POpPMYIN ABYXaTOMHBIX COEJIMHECHUI
(oxcHIOB, CYab(QUIOB, THIPUIOB U T.I1.) U APYTHX HEOPTAaHUYECKHX COSTMHEHHUN OT/ENbHBIX KIIACCOB. 2
[IpakTryeckue 3agaHUs HAa YCTAaHOBJICHHUE CBSI3U MEXKIY CTPOSHHEM aTOMOB XHMHYECKHX JIEMEHTOB U MEPUOIUYECKUM HM3MCHEHHEM
CBOMCTB XUMUYECKHX JIEMEHTOB U UX COEAMHEHUI B COOTBETCTBUM C MOJIOKEeHHEM [leproanueckoil cucTeMBl.
Tema 1.2. OCHOBHOE colep KaHue 2 OK 01
[epuomuueckuit OK 02
3aKOH U Tabyuia IIpakTyecKue 3aHATUS 2
J.N. Menpgen
eeBa IIepnoauueckas cucrema xumuueckux 3nemeHToB .M. MenneneeBa. ®usnueckuii cmbica Ilepuonnueckoro 3akona .M.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB XUMHIYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMH IIPOCTHIX M CIOKHBIX BEIIECTB B
COOTBETCTBHH C TIOJIOKEHHEM XUMHYECKOro 37eMenTa B [lepuoandeckoii cucreme. MupoBo33peHUIecKoe i HayqHOe 3HaYCHHE
[lepromuaeckoro 3akona J.1. MenneneeBa. [Iporaosst J.11. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHX JIEMEHTOB. 2
PelieHre mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHX 3a/IaHUI HA XapaKTePHU3allMI0 XMMHUUECKUX JJIEMEHTOB «MeTasmnueckue /
HEMETaJTMIECKUE CBOMCTBA, IIEKTPOOTPHUIIATENEHOCTh XUMUIECKHX SJIEMEHTOB B COOTBETCTBHH C HX JEKTPOHHBIM CTPOSHUEM U
MOJIOKEHUEM B MEPUOAMYECKOMN cucTeMe XUMHuueckux anemeHToB 1.1, MenzneneeBa»
Paznen 2. XumMuyeckune peaknuu 10
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Tema 2.1. Turmsl OcHoOBHOe coep:kanue 4 OK 01
XMMHUYECKHUX PEeaKIIi
TeopeTnueckoe odyueHue 2
Knaccudukanms v THITBI XUMHYECKHUX PEAKIUI C yd4acTHeM HeopraHndeckux BemiecTB. CocTaBlieHUe YpaBHEHUH peakii
COEIMHEHUsI, Pa3JIOKEHNs, 3aMeIleHUs], 0OMEHa, B T.4. PEeaKInii FOpeHH s, OKHCICHUSI-BOCCTAHOBIICHUSI.
YpaBHeHUs OKHCIIeHHs-BoccTaHOBIeHHs. CTenenp okucienns. OKUCIUTENs U BoccTaHOBUTENb. COCTaBIEHNE U ypaBHUBAHHE 2
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMI METOOM 3JIEKTPOHHOr0 Oananca. OKUCIUTENLHO-BOCCTAHOBUTENLHBIE PEAKIIN B
TIPUPOJIE, MPONU3BOICTBEHHBIX MTPOIECCAX M )KU3HENEITEIIbHOCTH OPTraHU3MOB
IIpakTuyeckue 3aHATUS 2
KonmuecrBenHnsle oTHOIIEHHS B XUMHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHM M PacdeThl MO YPaBHEHUSIM XHMHYECKUX
peakuuii. MoJp Kak eAWHHIIA KOJM4YecTBa BeriecTBa. MolsipHas Macca. 3aKOHBI COXpPaHEHHs MacChl M JHEPIUH. 3akoH ABOrajapo. 5
MornsipHblii 00beM Ta30B. OTHOCUTENBHAS INIOTHOCTh ra30B. PacueTsl 10 ypaBHEHHSIM XUMUYECKHX PEAKIMH C HCIOIB30BaHUEM MacChI,
o0bema (HopMaJIbHbIE YCIIOBHS) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE cofep:kaHne 4 OK 01
DNEeKTPOIUTUYECKAS OK 04
TTUCCOIIHAITIS U TeopeTnueckoe o0yueHnue 2
WOHHBINA 00MEH
Teopus snekTponuTHIecKoi auccornuanii. MoHbl. DIeKTpoInTsl, HeJIeKTPOIUuThl. Peakiin nonHoro ooMena. CocTaBiieHHE peaKuit
HMOHHOTO0 OOMEHa ITyTeM COCTABJICHHS WX IOJHBIX U COKpAILECHHBIX MOHHBIX ypaBHEeHWil. KMCIOTHO-OCHOBHBIC peakiuu. 3aJaHus Ha 2
COCTaBJICHHE MOHHBIX PEaKINN
JlaGopaTopHble 3aHATUS 2
JlabopaTopHast pabota “Tunbl XUMU4eCKHX peakiuii”’. MccneqoBanue TUIOB (110 COCTaBY M KOJIIMUECTBY UCXOIHBIX M 00Pa3yIOIIUX CS
BEIIECTB) U MPU3HAKOB XUMHUECKHX peakiwii. [IpoBenenne peakunii HOHHOro oOMeHa, onpe/eieHHe CpeIbl BOMHBIX PACTBOPOB. 2
3amaHus Ha COCTAaBJICHNE HOHHBIX PEeaKInit
KonTpoabHas padora 1 |CTpoeHHE BEIIECTBA U XUMUIECKUE PEAKITHN 2
Pazgen 3. CTpoeHue U CBOIiCTBAa HEOPraHUYECKUX BellleCTB 16
Tema 3.1. OcHOBHOe cofiep:kaHne 4 OK 01
Knaccudukarus, OK 02
TeopeTuueckoe o0yueHue 2
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HOMEHKJIATypa u
CTpoeHHE
HEOPraHUYECKUX
BEILIECTB

HpeZ[MCT HeOpFaHI/I‘IECKOfl XHUMMHH. K.]'IaCCI/I(l)I/IKaHI/IH HCEOPraHNYCCKUX BCIICCTB. HpOCTLIe " CJIOKHBIC B€IICCTBA. OCHOBHEIE KJIACCHI
CJIOXXHBIX BCHICCTB (OKCI/II[BI, TUAPOKCHUIDBI, KUCJIOTHI, COJ'II/I). B3aumocBs3n HCOPraHN4YCCKUX BCHICCTB. ArperaTH},Ie COCTOSHHA
BCIICCTBA. KpI/ICTaJ'IJ'H/I‘IeCKI/Ie u aMOpCbHI)Ie BE€IICCTBA. Tunsr KPUCTAJUIMYCCKUX PEHICTOK (aTOMHaﬂ, MOJICKYJIApHasA, MOHHas,
MeTaJ'IJ'II/I‘IeCKaH). 3aBHUCUMOCTh CI)I/I3I/I‘I€CKI/IX CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHH‘IeCKOﬁ PCUICTKU. 3aBUCHMOCTh XUMHYIECKOI
AKTHUBHOCTH BCIICCTB OT BUJA XAMUYECKOH CBS3U M THIIA KpHCTaJ'IJ'IH‘-IeCKOﬁ PCHICTKH. HpI/IqI/IHLI MHOFOO6paBI/IH BCHICCTB

IpakTHyeckue 3aHATHS

HomeHkiaTtypa HeopraHMYeCKHX BEIIECTB: Ha3BaHUE BEILECTBA UCXO/ U3 UX XUMHIECKOH OPMYIIbI MIIN COCTaBIICHUE X UMUYECKON
(dbopMynbl MCcXons U3 Ha3BaHMs BemecTa 1o MexayHapoanoi (MIOITAK) wim TpuBranbHON HOMEHKIIATYpE.

Pemenne npakTHyecknx 3aAaHuid 1Mo Kiaccu(prKaui, HOMEHKJIATYPE U XUMUYECKHM (OpMyiiaM HEOpPraHNYECKHX BEIECTB Pa3InIHBIX
KJ1accoB (yrapHbIi Ta3, YIJIIEKHCIIBIH ra3, aMMHak, ralieHas M3BeCTb, HeralleHas W3BEeCTb, NUThEBAas CO/a M JPYIuX): Ha3bIBaTh H
COCTaBJIATH POPMYIIbI XUMUYECKHUX BEIIECTB, ONPEENATh NPUHAIIEKHOCTD K KJIACCy.

HcToyHnKn XUMHYeCKoH HH(pOopMaIuu (CpeACcTB MaccoBoit nHpopMalmu, ceth MHTepHeT 1 apyrue). [lonck nHbpopmanyu no
Ha3BaHUAM, HICHTH(OUKATOpAM, CTPYKTYPHBIM (opMyrnaMm

IIK1

Tema 3.2. dusuko-
XUMHUYECKHE CBOMCTBA
HEOPTraHMYECKUX
BCIIIECTB

OcHoBHOE CoacpKaHue

TeopeTnyeckoe o0yueHnue

Meramsl. O0mue GpunyecKre 1 XMMHYecKre cBOHCTBa MeTaioB. Crioco0b! omy4eHHs. 3HadeHHe METaJIOB M HEMETAJJIOB B IIPHPOJIE
1 XKU3HEJEATENbHOCTH YeJIOBEKa U Opranu3MoB. Koppo3ust MeTasioB: BUABI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJIOB OT KOPPO3UH

Hemerampl. OOume ¢usuueckue ¥ XUMHYECKHE CBOWMCTBA HeMeTalsioB. Tunu4Hble cBocTBa HemertayuioB [V— VII rpymm.
Kraccudukanus 1 HOMEHKIATypa COeqUHEHNH HeMeTauioB. KpyroBopoTsl GMOTeHHBIX 3JIEMEHTOB B IPHPOLIE

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIeCTB (OKCHAOB, THAPOKCHUAOB, KUCIIOT, COJIEH U Ip.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COSANHEHH, BBICIIIMX OKCHIOB U THIPOKCH/IOB

HpaKTl/l‘leCKPle 3aHATUSA

CocTaBneHne ypaBHEHHH XUMHUIECKUX PEAKINH C yIaCTHEM MPOCTHIX M CIOKHBIX HEOPTAHUYECKHUX BEIIECTB: METAJJIOB M HEMETAIIJIOB,;
OKCHJIOB METaJUIOB, HEMETAIUIOB W aM(OTEPHBIX DJIEMEHTOB; HEOPTaHWYECKHX KHCIOT, OCHOBAHHH M aM(OTEpHBIX THIPOKCHIOB;
HEOpPraHUYECKUX COJIEH, XapaKTEPU3YIOIIMX UX CBOMCTBA.

PemieHne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA, COCTaB, MOIYYEHHE M OE30IACHOE HCIIONb30BAHHE
BaXHEHIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY M MPAKTHUECKON AEATETBHOCTH YETOBEKA

OK 01
OK 02
IIK1

Tema 3.3.
Wnentuduxamnms

OcHoBHOe coep:kanue

JlaGopaTopHble 3aHATUS

OK 01
OK 02
OK 04
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HEOPraHMYECKUX JlabopaTopHas pabota «neHTnduKanys HeOpraHMIeCKNX BELIECTBY.
BELIECTB Pemienne skcrneprMEHTaNbHBIX 3a7ad [0 XUMHYECKMM CBOWCTBAM METAJIOB M HEMETAJJIOB, IO PACIO3HABAHUIO U MOIYYEHUIO
COEAMHEHUI METAJIIOB U HEMETAJLIOB. 2
Wnentndukanus HEOPraHMYECKHX BEMIECTB C HCIONB30BAaHMEM HX (PU3UKO-XUMHYECKHMX CBOWCTB, XapaKTEPHBIX KauyeCTBEHHBIX
peakuuii. KauecTBeHHBIE peaknuy Ha cyabdar-, KapOOHAT- U XJIOPH/I-aHHOHBI, Ha KATHOH aMMOHUS
KonTpoasnasa padora .
5 CBoiicTBa HEOPraHUYECKHUX BEIECTB 2
Paznen 4. CTpoeHne U CBOICTBA OPraHMYecKHUX BeleCTB 24
Tema 4.1. OcHOBHOE coep:kanue 4 OK 01
Knaccudukarus, IIK1
CTpOEHHUE U TeopeTnueckoe odyueHue 2
HOMEHKJIaTypa
OpraHUIECKHX IosiBneHME U pa3BUTHE OPraHUYECKON XMMHHU KaK Hayku. IIpeamer opranndeckoi XuMun. MecTo 1 3Ha4YeHHe OpraHMYeCKON XUMHUH B
BEILIECTB CHCTEME eCTEeCTBEHHBIX HayK.
XUMHUECKOE CTPOEHHE KaK MOPSAO0K COEAMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJleHTHOCTH. OCHOBHBIE MOJNOKEHUS TEOPUHU
XUMHMYECKOTO CTPOEHHs OpraHW4Yeckux coennHeHUd A.M. byrnepoBa. YriepoaHblil ckeleT opraHu4eckoi MoNeKysbl. 3aBUCUMOCTh
CBOMCTB BELIECTB OT XMMUYECKOT0 CTPOCHUS MOJIeKynl. Vi3oMepus 1 H30MepHl. 2
[Tonsatue o ¢yHkMoHanbHOW Tpynme. Pamukan. [lpuHmmnel kinaccuUKalMyd OpraHUYECKHX COeNUHEeHHH. MexIyHapoaHas
HOMEHKJIaTypa U NPUHIUIBEI HOMEHKJIATYpbl OpraHndeckux coenuHeHui. [lonarue 06 azoTcoaepxkalx COeqMHEHUAX, OHOIOrHIECKH
aKTUBHBIX BellecTBax (YrJieBojxax, jkKupax, OelKax M Ip.), BHICOKOMOJEKY/ISPHBIX COSAMHEHHAX (MOHOMEp, IOJIMMEpP, CTPYKTYpHOE
3BEHO)
IIpakTHyeckHne 3aHATHSA 2
Homenknatypa opraHM4ecKHX COEIMHEHUH OTAENBHBIX KJIACCOB (HACBIIIEHHbIC, HEHACBIIIEHHbIE 1 apOMaTHYECKHE YIJIEBOAOPOIBI,
CIIUPTHL, (PEHOJBI, ambIETHABI, KETOHbI, KapOOHOBBIE KHUCIOTHI U Ap.) CocTaBieHHe MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (HOpMyI
OpraHWYEeCKHX BEIIECTB OTAEIbHBIX KIACCOB, UCIOJb3Ysl MX Ha3BaHUS IO CUCTEMATHYECKON M TPUBUAIBHOM HOMEHKIAType (3THIIEH, 2
alleTUIIeH, TIIMLIepHH, GeHom, GopMaIbIerui, YKCyCHas KHCJIOTa, TUIKH). PacdyeTsl npocTteiiieil (opMyIsl OpraHM4ecKOi MOJIEKYJIB,
HCXOJS U3 DIIEMEHTHOr0 cocTaBa (B %)
Tema 4.2. CpoiictBa OcHOBHOe cojiepKaHue 12 OK 01
OpPTraHUIECKUX OK 02
COeTMHEH U TeopeTnueckoe odyueHue 6 OK 04
IIK1

OU3NKO-XUMHYECKHE CBOWCTBA OPraHWYECKUX COCIHHEHUI OTACNBHBIX KIAacCOB (OCOOCHHOCTH KIIaCCH(DUKAIMH U HOMEHKIIATYPHI
BHYTPH KJIacca; TOMOJIOTHYECKHH psin W obmas dopmyrna; m3oMepus; (pu3ndeckne CBOWCTBA; XMMUYECKHE CBOHCTBA; CIIOCOOBI
TTONyYCHUS):
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— MNPEACIIbHBIC YTIJICBOAOPO/bI (aJ'IKaHI)I n HI/IK.]'IOEUIKaHI)I). FopeHI/Ie METaHa KaK OAMH H3 OCHOBHBIX HCTOYHHUKOB TC€ILIa B
MIPOMBINUICHHOCTH U 6BITy. CBolicTBa MPUPOAHBIX YIJIICBOAOPOAOB, HAXOXKIACHUC B IPUPOAC U MTPUMECHCHHUEC aJIKAHOB;

— HCHOPEACIIbHBIC (aJ'IKeHLI, aJIKUHbI H aJ'IKaI[I/IeHBI) h apOMaTU4YCCKUC YIIICBOJOPO/bI. FopeHHe allCTUJICHAa KaK MCTOYHHK
BBICOKOTEMIICPATYPHOI'O IUIAMCHU JI1 CBAPKU U PE3KU MCTAJJIOB

— KHCIIOPOJICOAEPIKAIUE CoeqUHEHHUs (CTIUPTHI U (DeHOITBI, KapOOHOBBIE KUCIIOTHI U 3(HPHI, AJIbACTUABl U KETOHBI, KHUPHI, YTIEBO/BI).
[IpakTHueckoe MpUMeHEHNE STUIICHTIIUKOIS, TIHLepuHa, ¢penona. [Ipumenenne gopmanbaeruna, alneranbiernaa, yKCyCHOH KHCIIOTBI.
MBpUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. MOIOIINE CBOWCTBA MbLJIa

— a30TCoJepXKAlINEe COCJMHCHHS (aMHHBI W AMHUHOKHCIOTHI, Oenku). BBICOKOMONEKY/SPHbIE COCMUHEHUS (CHHTETHYECKHE U
OMOJIOTHYeCKH-aKTHBHBIE). MOHOMEp, MONUMEp, CTPYKTYpHOE 3BEHO. [lomiMepu3anus STWIIeHAa Kak OCHOBHOE HAIpaBICHHE €ro
VICIIOIb30BAHUS.

[eHeTHvecKast CBA3b MEXK/Y KITACCAMH OPTaHHYECKHUX COCIMHCHHH

Hpalcanecmle 3aHATUSA

CBoiicTBa OpraHMUYECKUX COEAMHEHHH OTIENBHBIX KJIACCOB (TPHBHAJIBHAS U MEXKIyHAapOIHAas HOMEHKIATypa, XUMHYECKHE CBOMCTBA,
CrocoObl TIONYYEeHUs): NpeeNibHbIe (aJKaHbl W LUKIIOATKAHBI), HElpe/lebHble (aJIKeHBI, ajJKHHBl U AJIKaJUEHbl) ¥ apOMaTHYeCKHe
YIIIEBOJOPOIbI, CHUPTBI W (peHONbI, KapOOHOBBIE KHUCIOTHI M 3(UPHL, adbIETHIbl M KETOHbl, aMHUHBl W aMHHOKHCIIOTBHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHMS. 3aJJaHUsI Ha COCTaBJICHUE YPaBHEHMH XMMUYECKUX PEaKIMi ¢ yJaCTHEM OPTaHHUYECKHUX BEIECTB
Ha OCHOBaHWMHU UX COCTAaBa M CTPOECHHUS

CocTaBieHue cXeM peakuuil (B TOM 4YMCIE MO MPENJIOKEHHBIM LIEIOYKaM MPEBPALIECHUN), XapaKTEPU3YIOIUX XUMHYECKUE CBONCTBA
OpraHMYeCKHX COeIUHEHUH OTIEIbHBIX KJIACCOB, CIIOCOOB! HX MOTYYSHU M Ha3BaHUE OPTaHMYECKUX COSIMHEHHH 110 TPUBUAILHON I
MEKIyHapOAHON CUCTEMATUYECKON HOMEHKIIATYPE.

PermieHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHX 3a/1aHMIl HAa CBOWCTBA OPraHUYECKHX COCIUHEHHUN OTJEIbHbIX KJIaCCOB

JlaGopaTopHas pa6oTa

JlabopaTopHas pabota “TIpeBpailieHust OpraHMIEeCKUX BEIIECTB MPU HArpeBaHUK".
[Nomy4eHne >TuIIeHa U U3yYEHHE ero CBOMCTB. MOJEIMpOBaHHE MONEKYN U XHMHYECKHX IPEBpAIleHUi Ha PUMepe dTaHa, STHJICHA,
alleTUIIeHa U JIp.

Tema 4.3.
Unenruduxanust
OpraHUYECKUX
BEIIIECTB, UX 3HAYCHHE

OcHoBHOe coaepikaHue

TeopeTnueckoe o0yueHue

OK 01

OK 02

OK 04
IIK1
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Y IPUMCHEHUE B
OBITOBOI U
TIPOU3BOJICTBCHHOM
JIEATEILHOCTH
YelloBeKa

Buooprannyeckue coenuaenus. [IpuMmeHenne n Gnonorudeckas poib yriaeBoaoB. OKHCIEHHE YIIIeBO0B — UCTOYHHK SHEPTHHU KHUBBIX
oprann3MoB. O0yacTi IpUMEHEHHUs aMUHOKHUCIOT. IIpeBpaiienus: 6eiKoB MUIIM B opraHu3Me. buomormyeckne (yHKINHM OEITKOB.
Bronornueckue ¢pyHkimu xupoB. Poib opranndeckoil XUMHUM B pellIeHHH TIPOOJIeM MHIIEBOH 0€301MacHOCTH

Poinb OpFaHI/I‘IeCKoﬁ XUMHUU B PCHICHUUN r[po6neM 3HepFeTI/I‘{eCKOﬁ 6G3OHaCHOCTI/I, B PpasBUTUM MCEIULMHBI, CO3JJaHHMHW HOBBIX
MaTepuaoB, HOBbIX MCTOYHHUKOB SHCPTIUN (aHLTepHaTI/IBHLIe HCTOYHHUKHU 3Hepr1/11/1). OnacHOCTh BO3Z[eI710TBPI§I Ha XUBbBIC OPraHU3MbI
OpPraHNYCCKUX BCHICCTB OTACIIbHBIX KJIaCCOB (yl"J'IeBOI[OpO)II)I, CITUPTHI, (beHOJ'II)I, XJIOpOPraHNn4CCKUEC MPOU3BOAHBIC, aJIbACTUAbI U Z[p.),
CMBICJT ITOKa3aTeJisd MpeacjabHO I[OHyCTPIMOﬁ KOHIICHTpalun

JlabopaTopHble 3aHATHS

JlabopatopHas pabora: “HnenTrduKanus OpraHMIeCKUX COSAMHCHUNA OTICIbHBIX KJIACCOB”

WneHTudukamms opraHndeckux COCAUMHEHUH OTIEIBHBIX KJIacCcoB (Ha MPUMEPE albJIeTHI0B, KpaxMalia, YKCYCHOW KUCIIOThI, OCITKOB U
T.II.) C WCIOJNB30BaHUEM HX (U3UKO-XMMHUYECKHX CBOWMCTB M XapaKTepHBIX Ka4yeCTBEHHbIX peakiuid. JleHarypauusi Oenka mpH
HarpeBaHUU. ]_IBCTHBIC pCaKkuun 66HKOB. Bo3HUKHOBEHHE aHAJIUTUYECKOrO CHUTHajla ¢ TOYKHU 3pCHHA XUMHUYECKUX ITPOLUECCOB IIpU
MpOTCKaHUUN Ka4yeCTBEHHOMH pcaKkuuu, HOSBOHﬂIOLHeﬁ I/IJIGHTI/Iq)I/ILH/IpOBaTI) MPEATOKEHHBIC OPTaHUYCCKHE BEIIECTBA

KonTtpoasHas paGora
3

CTpyKTypa 1 CBOMCTBAa OpraHUYECKHUX BEIIECTB

Pa3pnen 5.

Kunernueckue u TEPMOAUHAMHUYECCKHE 3AKOHOMEPHOCTH IPOTEKAHUA XUMHUYECCKUX pealcum“l

CKOpOCTh XUMHUYECKUX
peakuui.

Xumuueckoe
paBHOBecCHE

OcHOBHOE cofiep:kaHne OK 01
OK 02

TeopeTnueckoe o0yueHnue IIK1

CKOpOCTh peakluH, ee 3aBUCUMOCTh OT Pa3JIMYHbIX (DAKTOPOB: MPHPOJBI PEArHPYIONIMX BEIIECTB, KOHIEHTPAIMH PEarupyrolux

BEIIECTB, TEMIIEPAaTyphl M IUIOMIAM PEAKIMOHHON MOBepXHOCTH. TeruioBble 3(dekThl XUMHUUECKHX peakiuid. IK30- U

SHIOTEPMHUYECKHE, PEaKIIHH.

OOpatuMocTh peakiuii. XMMUUECKOE PABHOBECHE U €ro CMEIEHHE MO ICHCTBUEM Pa3n4HbIX (akTOpPOB (KOHIEHTPAIUS PearecHTOB

WIA TPOMYKTOB pEaKINH, AABJICHUE, TEeMIeparypa) UIA CO3MaHHS ONTHMAJBHBIX YCIOBHHA MPOTEKAHUS XUMHYECKHX IPOIIECCOB.

IIpunnun Jle HlaTense

IIpakTHyeckne 3aHATHSA OK 01
OK 02
IIK1

Pemenne nmpakTHKO-OpMEHTUPOBAHHBIX 3aJlaHNi Ha aHAIN3 (PaKTOPOB, BIMSIONIMX Ha U3MEHEHNE CKOPOCTH XUMHUIECKOH PEakiuy, B
T.4. C TIO3UIMH SKOJIOTHYECKH IIETIECO00PA3HOT0 ITOBEACHHS B OBITY M TPYAOBOH AEATEIBHOCTH B IIETSIX COXPAHEHHS CBOETO 370POBbS U
OKpYy>Karolen MpupoIHON cpeabl.

Pemenne mpakTHKO-OpPHEHTUPOBAHHBIX 33aHUN Ha npuMeHeHue npuHiuna Jle-IllaTense s HaXOXICHNS HAMPABICHUS CMEIICHUS
PaBHOBECHS XMMHUYECKOH peakIiy 1 aHaIu3 (pakTOpOB, BIAMSIONINX HA CMEIIEHNE XMMHUIECKOTO PaBHOBECHS

15




Pazneu 6. PacTBOpHBI
Tema 6.1. OcHoOBHOe coep:kanne OK 01
[TonsTHE O pacTBOpax OK 02
TeopeTrndyeckoe 00ydeHue OK 07
IIK1
PactBopenne kak Qu3uko-xummudeckuii nponecc. PactBopel. CriocoObl MpUTOTOBIIEHUST pacTBOpPOB. PacTBopumocts. MaccoBast osst
pactBopeHHOro BemecTBa. CMBICI TIOKa3aTels IpeJelIbHO JOIYCTUMOM KOHIIEHTPAIMY 1 €ro UCIIOIb30BaHNE B OLIEHKE 3KOJIOTHYECKOM
0€30MacHOCTH.
[IpaBuia SKONOrMYECKH LIEIeCO00pa3HOro MOBENEHHSI B OBITY W TPYJIOBOW JESTEILHOCTH B ILIENISX COXPAaHEHUS! CBOETO 370pOBbs U
OKpYKaloIIeH MPUPOITHOI Cpeibl; OIIACHOCTh BO3ACHCTBUS Ha )KHUBBIE OPraHM3MBbI ONTPEACIEHHBIX BEIIECTB.
Pemienne mMpakTHKO-OPUEHTUPOBAHHBIX pacyeTHBIX 3aJaHWl Ha pPacTBOpBI, HCIONb3yeMble B OBITOBOW M TPOW3BOJCTBEHHOM
JEATELHOCTH YeJloBeKa
Tema 6.2. OcHOBHOe cofiepxaHHe OK 01
Hccnenosanue OK 02
CBOMCTB pacTBOPOB 126 OK 04
adopaTopHble 3aHATHS
paTop 1K1
JlaboparopHas padota «IIpuroroBiicHrEe PacTBOPOBY.
IIpurorosneHue pacTBOpPOB 3aJaHHON (MaccoBOHM, %) KOHIEHTpalUUH (C MPaKTUKO-OPUEHTHPOBAHHBIMY BOIPOCAMHU) U ONpeENe/IeHHE
Cpellbl BOIHBIX PaCTBOPOB.
Pemienue 3a1a4 Ha IPUrOTOBIIEHHE PACTBOPOB
IIpodeccnonabLHO-0PHEHTHPOBAHHOE COdep:KaHNe (coaep:KaHne MPUKIaTHOT0 MOXY.Is)
Paznen 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eATEILHOCTH YeI10BeKa OK 01
OK 02
OK 04
Xumust B ObITY I . OCHOBHOE coiepKaHne OK 07
MIPON3BOJICTBEHHOM
JEATEITBHOCTH 1IK1
TeopeTnueckoe o0yueHue
YeJIoBeKa

Hogefimme nOCTMKEHUS XUMHUYECKOW HAYKH W XUMHYECKOW TeXHONOrWH. Pomp XuMHUE B 0OECIIEYCHHH SKOJIOTHYECKOM,
SHEPreTUIeCKOW W THIIEeBOH Oe30MacHOCTH, Pa3BUTHM MEOWIUHEBI. [IpaBmia moMCKa W aHanmW3a XUMHYeCKoW HWH(pOpMamumy u3
Pa3IMYHBIX UCTOYHUKOB (Hay4dHas ¥ y4eOHO-Hay4HAs IUTEpaTypa, CPEACTBa MacCcOBON uHpopMaIuH, ceTb HTepHeT)

IpakTHyeckue 3aHATHS

[Nownck n aHanu3 KeHCOB O MPUMEHEHUH XUMUIECKHAX BEIIECTB M TEXHOIOTUN C yIETOM OymyIiel mpodeccuoHanbHON NS TENEHOCTH 110
TeMaM: Ba)KHEHIIME CTPOHMTENBHBIE MaTepuasbl, KOHCTPYKIIMOHHBIE MAaTEpHaNbl, KPAacKd, CTEKJIO, KEpPaMHKa, MaTE€pPHaJbl I
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OJICKTPOHWKH, HaHOMATCpUabl, TCKCTWIbBHBIC BOJIOKHA, HWCTOYHUKU OHEPIruv, OPraHU4YCCKUEC W MUHCPAJIbHBIC yI[OGpeHI/IH,
JICKapCTBCHHLIC BCIICCTBA, OBLITOBAS XUMUSL.
3aHII/ITaZ HpeZ[CTaBJ'IeHI/IC PEIYJIBTATOB PCHICHUSA KelCcoB B (1)0pMe MHHHU-JTOKJIaga C HpeSeHTaIIPIGfI

IIpoMe:xyTOuHasi aTTecTAlMSA MO0 JUCHMILVINHE (3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJIU3AIIAU ITPOT PAMMBI OBIIIEOBPA3OBATEJIbHOM JUCIHUIIIAHBI

3.1. MaTepuaabHO-TEXHHYECKOMY 00ecIiedeHHIO
Jiist peanu3anuy mporpaMMBbl AUCIUILTHHBL JOIDKHBI OBITH TPETyCMOTPEHBI CIEAYIONINE CIIeNaTbHbIE TOMEIICHHSI:
yueOHBII KaOMHET XUMHUH W/WIH yI€OHOH XUMHYECKOH J1a00paTOpHH.

O6opynoBaHHe y4eOHOT0 KaOMHeTAa (HATJISTHBIE MOCOOMs): HAOOPHI MAPOCTEPKHEBBIX MOJCIICH MOJICKYII,
MOJIETH KPUCTAITMYECKUX PEIIETOK, KOIJIEKIIMU MPOCTHIX M CJIOKHBIX BEIIECTB H/WIIN KOJUIEKIIHH ITOJIMMEPOB; KOJUISKIIHS
TOpHBIX IOPOJI ¥ MUHEPAJIOB, Tabnuiia MeHneneeBa, yueOHble GprIbMBI, IU(PPOBEIE 00pa30BaTENbHBIE PECYPCHL.

Texnnueckue cpeacTsa o00y4eHHsI: KOMIIBIOTEp C YCTPOMCTBAMM BOCIIPOM3BEIECHHUS 3ByKa, IPHUHTED,
MYJIbTUMEIUA-TIPOEKTOP C 3KPAHOM.

Oo0opynoBanue 1adopaTopuy U padounx MecT J1a00paTOPHM: MEH3YPKH, MUIIETKU-KAIEJIbHULIBL, TEPMOMETPHI,
MHKPOCKOII, JIYITbI, IPEIMETHBIE W MMOKPOBHBIE CTEKIIA, IUIAHIIETHI JUIs KaleJdbHBIX peakuuii, uisTpoBanbHas Oymara,
TIPOMBIBAJIKH, CTEKJISTHHBIE TPOOUPKHU, PE3MHOBBIE TPOOKH, (pOHAPUKH, HAOOP PEaKTUBOB, CTEKIISTHHBIC MTAJIOYKH, ITATHBHI
JUTsl TIPOOMPOK; MEPHBIE IMIIMH/PBI, BOPOHKH CTEKIISTHHBIE, BOPOHKH JleNUTeNbHbIe mmmHapuaeckue (50-100 mu), crynku
¢ mectukoM, (aphopoBble YallKH, NMUHLETHL, (UIBTPHI OyMa)kHbIE, BaTa, MapJjs, YacOBbIE CTEKIA, AJIEKTPOILUTUTKH,
71a00paTOpHBIE IITATHBBI, CHIMPTOBBIE TOPEIKH, CIIMYKH, IPUOOpP JUIs TOMy4eHHs ra30B (MM MpOoOUpKa C ra300TBOHOM
TpyOKOI1), ZiepKaTenu I NPOOUPOK, CKIISIHKH JUTS XPaHEHUs! pEaKTUBOB, pa3laTOuHbIe JIOTKH; XUMHUYeckue crakansl (50,
100 1 200 mut); mIMAaTeNN; TMHIETHI; TUTeJIbHBIE MBI, CEKYHIOMEPHI (TaliMepsl), MepHbIe ipoOupkH (Ha 10-20 M) u
MepHble Konobl (25, 50, 100 u 200 mut), BoasiHast OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKH; KOHUYECKHE KOJIOBI ISt
tutpoBanust (50 m 100 mi1); MHIMKATOpHBIE MOJOCKM IS omnpeaeneHuss pH M craHgapTHas WHIMKATOpHAs IIKaua,
YHUBEpCaJIbHBI MHAMKATOp; nunetkd Ha 1, 10, 50 mu (umu nozatopsl Ha 1, 5 u 10 M), OIOpEeTKH Uil TUTPOBAHUS,
MenuuuHckue mmpuisl Ha 100—150 Mo, taGopaTopHble W/HiIH aHATUTHYECKUE BEChl, pH-MeTpbl, CylmibHbIN mKad, u ap.
nabopaTopHOe 000py10BaHHE.

3.2. UnpopManuoHHOe 00ecnieyeHHE peaiu3allii NPorpaMmbl

1. Jna peanusanuu mporpamMmbl OMOIHOTEYHBIH (DOHI 0Opa30BAaTEIbHOW OpPraHU3aIlMM MMEET IEYaTHBIC U
JJIEKTPOHHBIE 00pa3oBaTeNnbHble ¥  HMH(GOPMALMOHHBIE PECYPCHI,
00pa30BaTeNnbHOM IIpoLecce, HE CTaplle 5 JIeT ¢ MOMEHTa W3/IaHusl.

PEKOMEH/IOBaHHbIC JJIs1 HCIONB30BAHUS B
2. PexoMenyemble NeyaTHbIC U3AAHKS 0 PEATN3alMU 001e00pa30BaTENbHON TUCIUILIMHBI MIPE/ICTABICHbI B

METOANYECKHUX PEKOMEHJANMSX 110 OpraHU3aIluy 00yICHHUSL.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIbHOMN JACHUIIIMHbI

KoHTpons ¥ oOlleHKa pe3yabTaToB OOYYEHHsI OCYLIECTBISETCS IIpeHojaBaTelieM B IIPOLECCE MPOBEACHUS
NPaKTUYECKUX 3aHATHI U 1a00paTOPHBIX PAabOT, TECTUPOBAHMS, a TAK)KE BHIIIOIHEHHS 00y4YalOMUMUCA HHANBUIYaIbHBIX
3aJ]aHUH, IPOEKTOB, MCCIECIOBaHUN. Pe3ynbTaTsl 00y4eHus OonpenersioT, YTo o0ydaromuecs 0DKHBI 3HaTh, IOHUMATh U
JIEMOHCTPHPOBATS 110 3aBEPLICHUN U3Y4EHUS JUCLIUIIHHBL.

Jnst popMupoBaHuUs, KOHTPOJS M OLEHKH PE3yIbTaTOB OCBOCHHS y4eOHOW AMUCLUIUINHEI HCTIONB3YeTCs cHcTeMa
OLICHOYHBIX MEPONPHATHI, NPEICTaBIAIONIas COOOH KOMIUIEKC Y4EOHBIX MEPONPHATHH, COrTTaCOBAaHHBIX C pe3yJabTaTaMH
o0ydenust u chopmynupoBanHbix ¢ yaerom ®I'OC COO (npenmernsie pe3yabTathl o auciuinie) 1 @T'OC CIIO0.

No OK/IIK Monyas/Paznen/Tema Pe3yabTaT 00yueHus

Tunsl OLeHOYHBIX MEPONPUSATHI

| OcHOBHOe cojiepKaHue

®opmyaupoBaTh 6a3oBbie
TOHSITHSI M 3aKOHBI XUMHUH

1 Pa3nea 1. OcHoBBI
CTPOEHHs BellecTBa

1.1 | OK 01

CtpoeHne aToMOB
XVMHUYECKHX JIEMEHTOB U
MPUPO/Ia XUMUYECKOH CBSI3H

CoCTaBIIATh XUMHUYECKUE
(hopmyiBI COeTMHEHNH B
COOTBETCTBHH CO CTEIICHBIO
OKHCIICHHSI XUMHYECKUX
3JIEMEHTOB, HCXOIS U3
BAJICHTHOCTH U
3JIEKTPOOTPHULIATENEHOCTH

1. Tect «CTpoeHHE aTOMOB XHMHUYECKAX
JJIEMEHTOB U MIPUPOJIA XUMHUUECKOM
CBSI3I.

2. 3a1auy Ha COCTABJIEHHE XUMHUYECKUX
(hopMys TBYXaTOMHBIX COCIMHEHUI
(oxcumoB, Cynb(GUAOB, TUAPUIOB H T.IL.).
3. 3aaHKs Ha KCIIONL30BAHKHE
XMMHUYECKOH CHMBOJIMKU U HAa3BaHUM
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OK/IIK

Monyas/Pazgen/Tema

PesyabsTaT 00yuenuns

THuNbI OLEeHOYHBIX MEPONIPUATHI

COEIMHEHUH 110 HOMEHKJIAType
MEXIyHapOJHOI'O COI03a TEOPETUIECKOH
Y TIPUKJIaTHOM XUMHH U TPUBUAIIBHBIX
Ha3BaHUH JUISl COCTABIICHUS] XUMUYECKIX
(hopMyn IByXaTOMHBIX COETMHEHHUN
(okcu0B, Cynb(QUIOB, THIPUIOB U T.I1.)
W IPYTHX HEOPTaHUYECKUX COSIMHEHUI
OT/IETBHBIX KJIaCCOB

1.2

OK 01
OK 02

ITepnoauueckuii 3akoH u
tabnuna JI.11. MenneneeBa

XapaKkTepu30BaTh XUMUUCCKHE
3JIEMEHTHI B COOTBETCTBUH C UX
TIOJIOKCHUEM B TIEPHOIUICCKOM
CHUCTEME XUMHUYECKHUX
anementoB JI.U. MenpeneeBa

1. Tect «Meramnuueckue /
HEMETaJJIMYECKHEe CBOWCTBA,
AIEKTPOOTPUIIATENHHOCTh U CPOJICTBO K
ANIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C UX IJIEKTPOHHBIM
CTPOEHHUEM U MOJIOKEHUEM B
MIEPUOTMYCCKON CHCTEME XUMHUECKIX
anemeHToB [[.1. MenneneeBay.

2. [IpakTryeckue 3a1aHus Ha
YCTaHOBJICHHE CBSI3U MEXAY CTPOCHUEM
ATOMOB XUMHWYCCKUX BJICMCHTOB U
HepI/IOJII/I‘{eCKI/IM U3MCHCHHEM CBOﬁCTB
XUMHUYCCKUX DJICMCHTOB U UX
COCIMHCHUI B COOTBETCTBUH C
nonoxeHueM Ilepuoanueckoii cucreme.
3. [IpaKTHKO-OpUEHTHPOBAHHBIE
TeopeTHYeCcKHe 3aJaHns Ha
XapaKTepU3aLUI0 XUMHYECKIX
3JIEMEHTOB: «MeTamTnyeckue /
HEMETaJINUECKHE CBOMCTBA,
3JIEKTPOOTPHULIATENFHOCTE B CPOJICTBO K
3JIEKTPOHY XUMHUYECKHX JIEMEHTOB B
COOTBETCTBHE C UX IIIEKTPOHHBIM
CTPOCHHUEM H TOJOKEHUEM B
MIEPUOTIMYECKON CHCTEME XUMHUUECKIX
anemenToB JI.. MenneneeBa»

Pazgen 2. Xumuueckue
peakuun

XapaKTepl/BOBaTb THIIBI
XHMHYICCKHUX peakunﬁ

KonTpoabnas padora
«CTpoeHHe BellecTBA U XUMHYeCKHe
peakuun»

2.1

OK 01
OK 04

TuIbl XUMUYECKUX pEeaKLUN

CocCTaBIATh peaKkuu
COEIMHEHUSI, PA3TIOKEHHUS,
oOMeHa, 3aMelleHNs,
OKHCIIUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIINU

1. 3amaun Ha cocTaBIICHHE YPaBHEHUH
peakuuii:

— COCIMHEHMS, 3aMeIIeHHs, Pa3TIOKCHHS,
oOMeHa;

— OKHCIIUTEIBHO-

BOCCTaHOBUTEIFHBIX PEAKIIHH C
WCIIOJIb30BAaHIEM METO/IA AIIEKTPOHHOT O
OajaHca.

2. 3amaun Ha pacyeT MacChl BEIIeCTBA
nin 00bEMa

Ta30B 10 U3BECTHOMY KOIUYECTBY
BEIIIECTBA, MACCE WA 00BbEMY OJTHOTO U3
YYACTBYIOIIHNX B PEaKINH BEIICCTB;
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OK/IIK

Monyas/Pazgen/Tema

PesyabsTaT 00yuenuns

THuNbI OLEeHOYHBIX MEPONIPUATHI

pacy€Tnl

Macchl (00bEMa, KOITMYeCTBa BEIIECTBA)
MPOAYKTOB PEAKIIMHU, €CIIH OJHO U3
BEIIECTB MMEET MPUMECH

2.2

DIIEKTPOIUTUYECKAS
IHUCCOLIMALINSA U MOHHBII
oOMeH

CocTaBiiTh ypaBHEHUS
XMUMHYECKHX PEaKIUi HOHHOTO
00MEHa ¢ yJacTHeM
HEOpraHMYEeCKUX BEILECTB

1. 3ayjaHns Ha COCTaBJIEHUE
MOJICKYJISIPHBIX M MOHHBIX PEaKIU ¢
y4acTUeM KHUCJIOT, OCHOBaHUM U COJIEH,
YCTaHOBJICHHE U3MEHEHUS KUCITOTHOCTH
cpeapl

2. JlaboparopHas padota "Tumsl
XUMHUYECKUX peakuuit”

Paznen 3. Ctpoenue u
CBOINCTBAa HEOPraHNYeCKHUX
BeIIEeCTB

HccnenoBats cTpoeHne n
CBOMCTBAa HEOPraHUYeCKHUX
BellleCTB

Kontposabshas pa6ora
«CBOMCTBA HEOPraHUYECKHUX BeIIEeCTB)

3.1

OK 01
1K1

Krnaccudukanus,
HOMEHKJIaTypa U CTPOSHHUE
HECOPTaHUYCCKUX BECUICCTB

Krnaccudunmposarsb
HEOpPraHUYEeCKUE BENIeCTBA B
COOTBETCTBHH C UX CTPOCHUEM

1. Tecr «HomeHKknaTypa 1 Ha3BaHHE
HECOPTaHUYCCKUX BEUICCTB UCXOAA U3 UX
XMMHUYECKOH (DOPMYJIbI HIIH COCTABJICHHE
XUMHUUECKOH (POPMYJIIBI HCXOJIS U3
Ha3BaHMs BELLECTBA 110 MEXIYHAPOIHON
WM TPUBUAIBHON HOMEHKIIATYPe».

2. 3amauu Ha pacyeT MacCcOBOH OTH
(Macchl) XMMHUYECKOTO dJIEMEHTa
(coenuHenus) B MoJIeKyse (CMecH).

3. IIpaxkTryeckue 3aqaHus 1O
Ki1accu(uKalm, HOMEHKIIAType U
XMMUUYECKUM QopMyriaMm
HEOPraHMUYECKHX BEILECTB PAa3ITHMYHbIX
KJIaCCOB.

4. IIpakTHyeckue 3aJaHus Ha
OIpeIelIeHNe XUMHUYECKOH aKTHBHOCTH
BEILIECTB B 3aBUCMOCTH BUIA
XMMUYECKOI CBSI3U U THIIA
KPUCTAJIMYECKON PELIETKU

3.2

OK 01
OK 02
[K1

DU3UKO-XUMUYECKUE
CBOICTBAa HEOPTaHUYECKHUX
BEIIIECTB

YcraHaBIMBaTH 3aBUCHMOCTD
(PM3UKO-XMMUYECKIX CBOWCTB
HEOPTaHWYECKHX BEIIECTB OT
CTPOCHHS aTOMOB U MOJIEKYII, a
TaKKe THUMA KPUCTATITHYCCKOH
pemeTkn

1. Tect «OCcOOEHHOCTH XUMHUYCCKHX
CBOMCTB OKCHJIOB, KHCIIOT, OCHOBAHMH,
aM(OTEPHBIX THAPOKCHIOB U COINCHD.
2. 3amaHusg HA COCTaBJICHUE YpaBHEHHUN
XUMHYECKHX PEAKINN C yIacTHeM
MIPOCTHIX M CIOKHBIX HEOPTaHUIECKHAX
BEILIECTB: OKCHIOB METAJLJIOB,
HEMETAJUIOB U aM(OTEPHBIX IIEMEHTOB;
HEOPTaHMYECKIX KUCIIOT, OCHOBAHUHA U
aM(OTEPHBIX THAPOKCHIOB,
HEOPTaHMYECKIX COJEH,
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Ne OK/IIK Monyas/Pasnen/Tema PesyabsTaT 00yuenuns THuNbI OLEeHOYHBIX MEPONIPUATHI
XapaKTEepHU3YIOIINX UX CBOMCTBA U
CIOCOOBI TOTYYEHHSI.
3. IIpaKTHKO-OpUEHTHPOBAHHBIE
TEOPETHYECKUE 3a/JTaHNs HA CBOMCTBA U
MOJTy4eHNE HEOPTaHUYECKUX BEILIECTB
3.3 | OKO01 Wnenrnduxanus HccnenoBaTh KaueCTBEHHBIE 1. [IpaKTHKO-OpHUEHTUPOBAHHbIE 3aJaHUS
OK 02 HEOPraHUYECKHUX BEIIECTB peaky HeOpraHMIECKUX TI0 COCTaBJICHHIO XUMHYECKUX PEaknuii ¢
OK 04 BEILIECTB y4acTHeM HEOpraHW4YeCKHX BEIECTB,
UCTIONB3YEMBIX JUTS UX HIICHTH()UKAIHNH.
2.JIabopaTopHas paboTa:
“UnenTrduKanys HEOPraHUICCKUX
BEIECTB”
4 Pasnen 4. CTpoenne u HccaenoBaTh cTpoeHUEe U KonTtpoabshasi padora
CBOWCTBA OPraHMYECKNX CBOMCTBAa OPraHUYeCcKHX «CTpoeHHe H CBOHCTBA OPraHUYeCKHX
BeleCTB BelIeCTB BeIIECTB»
4.1 | OK 01 Knaccuduxkarms, crpoenue u |Knaccudunmponats 1. 3agaHus Ha COCTaBJICHUE HA3BaHUM
K1 HOMEHKJIaTypa OPraHM4YeCKUX |OpraHMYecKre BEIIeCTBa B OpPraHM4ecKUX COeTMHEHHUH 110
BEILIECTB COOTBETCTBUU C UX CTPOCHHUEM |TPUBHAJIBLHON WA MEXAYHAPOAHON
CHCTeMaTHYeCKO HOMEHKJIIaType.
2. 3agaHus Ha COCTaBJIECHHUE MOIHBLIX U
COKpAILEHHBIX CTPYKTYPHBIX (GopMy:
OpPraHM4eCKUX BELIECTB OTJEIbHBIX
KJ1aCCOB.
3. 3amauu Ha onpeeNeHIe MPoCTeHIIei
(opMyIIBl OPraHMYeCKOH MOJICKYJIB,
HCXOJI U3 3JIEMEHTHOr 0 cocTaBa (B %)
4.2 [ OKO01 CBoiicTBa OpraHMYECKUX YcranaBnuBaTh 3aBUCUMOCTh | 1. 3a7aHus Ha COCTaBlICHUE YpaBHEHUH
OK 02 COeMHEHHN (DU3UKO-XMMHUYECKHX CBOMCTB |XMMHUYECKHX PEaKIHUid C y4acTHEM
OK 04 OpPTaHUYECKUX BEIIECTB OT OpPTaHMYECKUX BEIIECTB HA OCHOBAHUU MX
[IK1 CTPOEHUS MOJIEKYIT COCTaBa M CTPOCHHUSL.

2. 3aaHus Ha COCTaBJICHUE YpaBHEHUN
XUMUYECKHUX PEaKLMH,
WUTIOCTPUPYIOUINX XUMUYECKHE
CBOICTBA C yUETOM MEXAHU3MOB
MPOTEKaHMUs TaHHBIX PEAKINi 1
TEHETHIECKON CBSI3M OPTaHWYECKUX
BEILIECTB Pa3HBIX KIIACCOB.

3. PacdeTHbIE 331241 TI0 YpaBHEHHAM
peaKIuii C yqacTHEM OpPTraHNYECKUX
BEIIECTB.

4. JlabopatopHas pabota “IIpeBpamieHus
OpPraHWYECKUX BEIUIECTB MPH
HarpeBaHun"
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Ne OK/IIK Monyas/Pasnen/Tema PesyabsTaT 00yuenuns THuNbI OLEeHOYHBIX MEPONIPUATHI
4.3 [ OKO01 Wnenrnduxanus HccnenoBaTh KaueCTBEHHBIE 1.IIpakTHKO-OpHEHTUPOBAHHBIE 3aJaHUSL
OK 02 OpTraHWYECKHX BEUIECTB, UX |pPEaKIHH OPTaHUIECKUX TI0 COCTaBJICHUIO XUMHYECKUX PEaknuii ¢
OK 04 3Ha4YeHHE ¥ NPUMEHEHHUE B COETMHEHUH OTAENBHBIX ydJacTHeM OpPTraHWYecKHX BEUIEeCTB, B T.U.
TIK1 OBLITOBOH U KJIaCCOB HCIOJIB3YEMBIX JUIS UX WACHTH()UKAIINY B
TIPON3BOJICTBEHHOM OBITY W IPOMBIIILIEHHOCTH.
JIeSITENBHOCTH YeJIOBeKa 2.JIabopaTopHas padora:
“Unentrdukanys opraHMIECKuX
COEMHEHUM OTJIENBHBIX KJIACCOB™
5 Paznen S. Kuneruueckne n | XapakTepu3oBaTh BJIHsSIHHE
TepMOIUHAMUYECKHE pa3au4HbIX (aKkTOpPOB HA
3aKOHOMEPHOCTH PaBHOBecHE U CKOPOCTh
NPOTEKAHUS XMMHUYECKUX |XMMHUYECKUX peaKui
peaxiuii
5 OK 01 CKOpOCTh XUMHUYECKUX XapaKTepu3oBaTh BIUSHUE ITpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 peakuuii. XuMu4eckoe KOHLEHTPALMU PEarupyroIiuX |TEOPETUYECKUE 3aJaHUsl HAa aHAIU3
[K1 paBHOBeCHE BEILIECTB U TEMIIEPATYPHI Ha (hakTOpOB, BIHUSIOIINX Ha U3MEHEHUE
CKOPOCTh XUMHYECKUX PEaKIMi |CKOPOCTH XUMHYECKOH PEeaKIHiu.
XapaKTepu3oBaTh BIUSHUE [TpakTHKO-OpHEHTUPOBAHHbIE 3aJaHUS Ha
N3MCHCHUA KOHIICHTPpAIIUN MNPUMCHEHUE ITPUHIHIIA Jle-1llaTenne JUIA
BEILIECTB, PEAKLIUU CPEIIbI U HaXO0XJICHUS HAIIPaBJICHUSI CMEILEHUS
TeMIIepaTypbl Ha CMELICHHIE paBHOBECHS XUMHUECKOM peakiiy 1
XMMUYECKOTO PaBHOBECHS aHanu3 (GakTopoB, BIMAIOLINX Ha
CMEIIEHHE XUMHYECKOIO0 PABHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pa3znesn 6. PacTBopbl PaCTBOPBI C 32JAHHBIMH
XapaKTepUCTHKAMHA
6.1 | OK 01 IonsiTre o pactBOpax Pasnuate ucTrHHBIE pacTBOpHI | 1. 3aaun Ha IPUTOTOBIICHUE PACTBOPOB.
OK 02 2. ITpakTHKO-OpUEHTUPOBAHHBIE
IIK 1 pacdeTHbIE 3aJaHNs HA JUCIIEPCHBIE
CHCTEMBI, UCIIONb3yEMbIE B OBITOBOH U
MPON3BOJCTBEHHON AEATETHHOCTH
YyeJIoBeKa
6.2 | OK 01 HUccnenoBanne cBOWCTB HUccnenoBath pusuko- JlabopaTopHas paboTa
OK 04 pacTBOpoB XUMHIYECKHE CBOWCTBA “IIpuroToBICHNE PACTBOPOB”
IIK 1 HCTHHHBIX PACTBOPOB
Il | IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COdePKaHMe (CoAep:KaHue MPUKIATHOT0 MOTYJIs)
7 Pazgen 7. O1eHuBATEH NMOCJIEACTBUSA 3ammra Keiica (¢ yueTom Oymyiueit

Xumus B ObITY U
NPOU3BOACTBEHHOM
AesITeIBHOCTH YeJI0OBeKa

OBITOBOI U
NPOU3BOACTBEHHOM
JEeATEILHOCTH YeJIOBEKA C
MO3UIHH YKOJIOrHYeCKOMH
0e30macHOCTH

npodeccHOHATBbHOM esiTeIbHOCTH)
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Ne OK/IIK Monyas/Pasnen/Tema PesyabsTaT 00yuenuns THuNbI OLEeHOYHBIX MEPONIPUATHI

OK 01 Xumus B ObITY U OueHuBaTh NOCIEICTBUS Keiic (¢ yaerom Oymymieit

OK 02 MIPOU3BOJCTBEHHOU OBITOBOI M IPOM3BOACTBEHHON |MPOdeCCHOHANBHON IESITENEHOCTH)

OK 04 JIEATEbHOCTH Y€JI0OBEKa JIEATEIbHOCTH YeIIOBEKa C Bo3MoxHBIE TEMBI KEHUCOB:

OK 07 MO3ULIUH 3KOJIOTHYECKOM 1. [lorennenue kuMara 1

IIK 1 Oe3omacHoCTH BBICBOOOXKJICHUE Ta30BBIX THAPATOB CO
JTHa OKEaHa.

2. Bynyue MaTepuaisl i aBua-,
MaIIMHO- ¥ IPUOOPOCTPOSHHSI.

Oarapei.

npenaparos

JIUTEPATYPA
Juis cTyaeHTOB
1. laopuensa O.C. Xumus 10 wmacc / 6a3oBbiii ypoBeHb/M3matenbctBo: Mocksa, «IIpocBerienue». [of
uznatenbcrBa; 2021
2. Taopuensn O.C. Xumus 11 xmace / 6a30Bbit ypoBens/M3natenpctBo: Mocksa, «IIpocBemenue». ['on
uznatenbcrBa; 2021
Jlis npenogaBaresist

1) ®enepanbHblii 3akoH 0T 29.11.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparumy.

2) [Tpuka3z MunucrepcrBa oOpazoBanust 1 Hayku PO ot 17.05.2012 Ne 413 «OG6 yrBepkaeHuu denepaabHOro
rOCYAapCTBEHHOI'0 00pa30BaTEIbHOIO CTAHAAPTA CPEIHEro (TIOIHOr0) 00Iero 00pa3oBaHusm.

3) [Ipukaz Munucrepcrsa obpazoBanust U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHHH W3MEHEHHI B

[Mpukaz MunucrepcrBa obOpazoBanuss W Hayku PO or 17.05.2012 Ne 413 “OO6 yrBepxkaeHuu ¢enepaibHOro
roCyIapCTBEHHOr0 00pa30BaTEIbHOrO CTAHAAPTA CPEeJHEro (IOJHOr0) 00IIero 00pa3oBaHus”».

4) IMucemo [lemaprameHTa rocyqapCTBEHHOW IMOJMTHUKU B cdepe moaroroBku padounx kaapos u JI1O
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHnanuu 1o OpraHM3alliM IMOJY4eHHsI CpeJHEro oOIiero
00pa3oBaHusl B MpejiesiaXx 0CBOSHHsI 00pa30BaTellbHBIX MPOrpaMM CpeHero npodeccuoHaibHOro0 o0pa3oBaHus Ha Oase
OCHOBHOTI'0 00LIEr0 00pa30BaHuA C y4eTOM TpeOOBaHUH (enepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB
U MOJTy4aeMOM PO EeCCHH WIIH CIELUATbHOCTH CPEAHEro NPOodhecCHOHaIbHOr0 00pa30BaHUs.

5) Iadpuensiu O.C., JIbicoBa I'.I'. Xumus: kHura s npernojaBatens: yde0.-MeToa. nocobue. ['abpuensH
O.C. u np. Xumust i npo)ecCuii U CrienuanbHOCTe TeXHUYECKOro Mpodmiis (31EKTPOHHOE MPHUIIOKEHHE).

HuTtepHeT-pecypebl

www. pvg. mk. ru (onmumnuazna «Ilokopu BopoObeBbI TopbI»).

www. hemi. wallst. ru (OOpa3oBateNbHbIi CAT IS MIKOJBHUKOB « XUMUS).
www.alhimikov.net (OOpa3oBaTeNnbHbIi CAUT VIS IKOJIBHUKOB).

www. chem. msu. su (QneKTpoHHast OMOIHOTEKA M0 XHUMHUN).

www.enauki.ru (uHTepHET-U3MaHue Ui yanuTtenel «EcTecTBeHHbIE HAYKIM).
www. 1september. ru (MeTogmueckas razera «llepBoe ceHTIOPs).

www. hvsh. ru (xypran «Xumus B mKome»).

www.hij.ru (xypHan « XUMUSI 1 )KU3HBY ).
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3. HoBbie MaTepuabl Iisi COJIHEYHBIX

4. JlexapcTBa Ha OCHOBE PACTUTEIBHBIX
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