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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI
OBIIIEOBPA30OBATEJBbHOM JUCHUILIAHBI «XUMUS»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTeibHO# nporpammbl CITO

O61eo0Opa3oBaTenbHas AUCUUILIMHA «XUMUS U3ydaeTcs Ha 0a30BOM YPOBHE B
0011e00pa3oBaTeIbHOM IUKJIC Y4eOHOTO MJIaHa OCHOBHOW MPO(eCCHOHAIBHON 00pa30BaTEIbHON
nporpammel. B cootBeTcTBUH ¢ PI'OC no cnenumansHoct CIIO 21.02.18. «O0oraiieHnne noyie3Hbix
HCKOTIAEMBIX»

TpynoeMKOCTh TUCIUTUTHHBI « XUMHUs» Ha 0a30BOM YPOBHE COCTaBIIsET 52 Yaca, U3 KOTOPBIX
46 yaca — 0a3oBBIi MOmysab (6 pa3menoB) m 6 YacoB — MpUKIaAHOW Monaynb (7 paszmen),
BKIIIOYAIOIIUN  TIPAaKTUK  OPUEHTHPOBAHHOE  COJACpP)KaHUE KOHKPETHOW  mpodeccHuu WU
CHELUAIbHOCTH.

[IpuknagHO#t MOMYIIb BKIIFOYAET OJMH pasnael. Paznen 7 «XuMus B ObITY U MPOU3BOICTBEHHON
NESITEIIbHOCTH YEJIOBEKa» peann3yeTcs Uil BceX mpodeccuit/crnenuanbHOCTe Ha MaTepraie KeicoB,
CBSI3aHHBIX C DKOJIOTHYECKOW O€30IIaCHOCTHRI0O M  OLIEHKOW IOCJIENCTBHIl  OBITOBOU |
MPOU3BOACTBEHHOM JESITEIILHOCTH.

[lepron oOydenus u pacmpesesieHrue mo cemectpam (2 ceMecTp MepBOro Kypca), ¢ Y4eToM
TOTUKA (POPMHUPOBAHUS MPEAMETHBIX PE3yJIbTAaTOB, OOMIMX U MPOPECCHOHATBHBIX KOMIETCHIIUM,
MEXKIIPEAMETHBIX CBs3EH c JIPYTUMU THUCHMILIMHAMU 0011e00pa30BaTENHLHOTO u
o01IenpogecCHOHATBHOTO [IUKIOB Y4eOHOTO MIaHa.

1.2. He.]II/I H IVIAaHUPYEMBbIC PE3yJabTAaThbl 0OCBOCHUSA NTUCHUIIJINHDBI:
He.]'l]/l H 3aJa9Y1 JTUCHHUITIMHbI

DopMHUpOBaHHE Yy CTYAEHTOB IPEACTABICHUS O XUMUYECKOM  COCTaBIAIOLIEH
€CTCCTBEHHOHAyYHOM KapTHHBI MHMpPAa KaK OCHOBBI IPHUHATUS PELICHUWH B JKU3HEHHBIX U
IIPOU3BOJCTBEHHBIX CUTyallUsIX, OTBETCTBEHHOT'O TIOBEACHUS B IIPUPOJHON Cpele.

3agauu AMCUMIIMHBL:

1) chopMHpOBATH MOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUYECKUX MPOIIECCOB
U SBJICHUN B OKpYXalolleld cpele, LEJIOCTHOM Hay4HOM KApTHHBI MHpA, B3aUMOCBS3M U
B3aUMO3aBHCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTb YMEHUS COCTaBIATh (POPMYJIbI HEOPraHUUYECKUX U OPraHUYECKUX BEIECTB,
YPaBHEHMs] XUMMUYECKHX pPEaKUUH, OOBACHATh HMX CMBICI, HHTEPIPETHPOBATH PE3YJIbTAThI
XUMUYECKUX SKCIIEPUMEHTOB,

3) chopMHpOBAThH HaBBIKU IIPOBEECHUS IIPOCTEHIINX XUMHUYECKHUX
HKCIEPUMEHTANbHBIX HCCIEIOBaHUNM C COONIOJIEHHMEM IMpaBUJ O€30MacHOro oOpalleHus ¢
BEIIECTBAMH U JJa0OPaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHSA UCHOJb30BaTh HHGMOPMAIMIO XUMHUYECKOIO XapakTepa u3
pPa3IMYHBIX UCTOUYHUKOB,;

5) chopMuUpOBaTh YMEHHS TPOTHO3HPOBATH IMOCIEACTBHS CBOCH NEATEIBHOCTH U
XUMHUYECKHUX MPUPOHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh TOHUMAHUE 3HAYUMOCTU JIOCTHKEHUN XUMHUYECKOW HAyKH U
TEXHOJOTHH JIJIsl pa3BUTUS COIIMATLHON U MTPOU3BOJCTBEHHOMU Cep.



1.2.2. Ilnanupyembie pe3yJabTAThl 0CBOEHHs 00111€00pa30BaTEIbHONH TUCHMILINHBI B
coorBeTrcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kopn "
HanMMeHOBaHHE
dhopMupyembIx
KOMIIeTeH it

Ilnanupyemble pe3yJbTaThl 0CBOCHHS HCIHIIIMHBI

Oouue

I{HCHHHJ’[HHapHLIe

OK 01. Beibupars
CIOCOOBI PEIICHHUS
3amayq
npodheCCHOHATBHON
JeATeLHOCTH
NPUMEHHTEIBEHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu TPyA0BOro BOCUTAHUS:
-TOTOBHOCTb K TPYZAY, OCO3HaHHE

IEHHOCTH MacTePCTBa, TPYA0IO0uE;

-F'OTOBHOCTH K aKTHBHOM
JACATCIBbHOCTHU TEXHOJIOTHYECKON |
COLIPIaJ'IBHOﬁ HalpaBJICHHOCTH,
CIIOCOOHOCTH MHUOUHUPOBATh,
IJIaHUPOBATh n CaMOCTOATCIIBHO

BBITIOJIHATH TaKYIO JCATCIbHOCTD,

- MHTEpPEC K  Pa3iIM4YHbIM
chepam mpoeccCHOHaTFHON
EATEILHOCTH, OBJagenue
YHUBEPCAILHBIMHU yY4eOHbIMH

NMO3HABATEJbLHBIMH A€CTBUSIMH:

a) 0a3oBbIe JIOTHYECKHE AeiiCTBHUSL:
CaMOCTOSITENIbHO  ()OPMYJIPOBATh H
aKTyaJIn3upOBaTh mpobiemy,
paccMmarpuBarh e BCECTOPOHHE;

- YCTaHaBJIMBATh
CYIIIECTBEHHBIH MPU3HAK HITH
OCHOBaHHSI TSt CpaBHEHHS,
Kiaccu(UKaIuu 1 0000IICHUS,;

- OTpe/IeNsTh esnu

JIeATENBHOCTH, 3a/1aBaTh IapaMETPhI U
KPUTEPUH UX TOCTHIKEHUS;

- BBIABJIATh 3aKOHOMEPHOCTH U
IPOTUBOPEUYUS B PaccCMaTpUBAEMBbIX

SIBJICHUAX,

- BHOCHTbH KOPPEKTHUBBI B
JACATCIBHOCTD, OIICHUBATh
COOTBETCTBUC  PE3YJILTATOB  LEJIAM,
OLICHHUBATH pUCKHU l'[OCJ'ICI[CTBI/IfI
JCATCIBbHOCTH, - pa3sBUBaTh

KpEaTUBHOE MBIIIJICHUE MPH PEIICHUN
KU3HCHHBIX POOIIEM

0) 0a30BbIe HCCIIEIOBATEILCKUE
JaeilicTBHSI:

-BJIaICTH HaBBIKAMU
HCCJIEIOBATEILCKOH U
JIeITeILHOCTH, HaBBIKAMHU

y4eOHO-
MPOEKTHON

paspemnieHus npooiem;

-BBISIBIISITh  IPUYMHHO-CIICICTBEHHBIC
CBSI3M W aKTyalIM3WpoBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pelleHus,
HaXOIWUTh apryMEeHTBI JUIs
JIOKa3aTeIbCTBA CBOMX YTBEP)KICHUI,
3a7aBaTh IapaMeTpsl W  KPUTEPHUU
pemIeHus;

BIAJETh CUCTEMOM XMMHYECKMX 3HAHMH, KOTOpas
BKJIIOYAET: OCHOBOIOJIAralolUe MOHATUS (XUMUYECKUN
3JIEMEHT, aTOM, 3JIEKTpOHHAs 000J0OYKa aroma, S-, p-,
danekTpoHHBIE OpOHMTATM AaTOMOB, HOH, MOJIEKYJa,
BAICHTHOCTb,  3JIEKTPOOTPHLATEIBHOCTb,  CTENEHb
OKHCIICHUSI, XUMUYeCKasi CBSA3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN o0beMm, YTIAEpOJHBII
(yHKUMOHANbHAS  TpyIIa, pajaukal,  H30Mepus,
H30MEPHI, TOMOJIOTHYECKHH psiz, TOMOJIOTH,
YIII€BOIOPOAEI, azoTco/epIKaIne
COeIMHEHUS, aKTHBHBIC  BEIECTBA
(yrmeBoibl, )KUPBI, OETKK), MOHOMED;

CKEJIET,

KHCIOPOA- |
OMOJIOTHYECKH

- IOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHNS, KPUCTAIUINYECKas
pemIeTKa, TUIBI XUMHUYECKUX PEeaKIuil (OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE, 9K30-1 SHAOTEPMHUECKHE,
peakuy HOHHOTO 00OMEeHa), pacTBOP, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJIEKTPOIUTHIECKAs AUCCOLUAIINS,
OKHCIIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh XMMHUYECKOM
peakLuy, XHMUIECKOE PABHOBECUE), TEOPUU U 3aKOHBI
(Teopusi XUMHUECKOTO CTPOCHHUS OPraHUYECKUX
BemecTB A.M. ByTiepoBa, TeopHsl 3N€KTPOIUTUIECKOM
JIMccouralny, nepuoandeckuit 3axon J.1.
MenpeneeBa, 3aKOH COXPaHEHHS MACCHI),
3aKOHOMEPHOCTH, CHMBOJINYECKHI SA3bIK XUMHH,
(hakTONOTHMUECKHE CBEACHHS O CBONCTBAX, COCTaBE,
MOJTy4eHUU U OE3011aCHOM HCTIOIb30BAaHUN BaXKHEHIIINX
HEOPraHMYECKUX U OPTraHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOH e TeTbHOCTH YeTI0BEKa;

-YMETb BBIABIIATh XapaKTEPHbIE IIPU3HAKU
B3aMMOCBSI3b H3YUECHHBIX IMOHATUHN, IPUMEHATh
COOTBETCTBYIOIIHUE MTOHATHUS IIPH ONMCAHUU CTPOEHHUS U
CBOMCTB HEOPraHUYECKUX M OPIraHUYECKUX BELIECTB U
UX MPEBPAILCHUH; BBISBIATH B3aUMOCBSI3b XUMHUECKUX
3HaHUI ¢ NOHATHSMU U NIPEACTABICHUAMU APYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

-YMETb UCIONb30BaTh HANMEHOBAHHSI XUMUYECKHX
COEIMHEHUN MEXIyHAPOIHOIO COH03a TEOPETUUECKON U
MPUKIIAJHON XUMUU U TPUBUAIIBHBIEC HA3BaHHUS
BO)XHEHWIINX BEIIECTB (ITHJICH, alleTUIICH, TTIMLIEPHUH,
(enou, popmanberui, yKCycHasi KUCIOTa, TIIULHH,
yrapHbIi ra3, yriaekucislil ra3, aMMHuak, rameHas
U3BECTh, HETAIICHAs! U3BECTD, INTHEBAS COJA U
JPYTHX), COCTaBIISITH (hOPMYJIbI HEOPraHMYECKUX U
OpPraHUYECKHX BEHIECTB, YPABHEHUS XUMHUYECKUX
peakuii, OOBSICHATH UX CMBICI; IOATBEPXKIaTh
XapaKTepHbIE XUMUYECKUE CBOICTBA BEILIECTB
COOTBETCTBYIOLUMH SKCIEPUMEHTAMH U 3aIHCIMU




-aHAJIM3UPOBATh IMOJYUYCHHBIEC B XOJC

pelIeHus 331241 pe3yIbTaTHL,
KPUTHYICCKH OLICHUBATD ux
JOCTOBEPHOCTb, MPOTHO3HUPOBAThH

HN3MEHEHHE B HOBBIX YCIIOBHSX;
-yMeThb  TNEPEHOCHTh  3HAaHHUS B
MO3HABATEIEHYI0 W IPAKTHYCCKYIO
001acTH KU3HEACATETLHOCTH; - YMETh
WHTCTPUPOBATh 3HAHHUS W3 Pa3HBIX
MPEIMETHBIX 00J1acTel;

-BbIABUT'aTh HOBBIC HJCH,
MpeJylaraTh OPUTHHAJIBHBIC TOXOJbI
U peIICHus;

- CIIOCOOHOCTh WX HCIIOJIb30BAaHUS B
IMO3HABaTCILHOU u COLIMAIbHOM
TIPAKTHUKE

YPAaBHEHUM XMMUUYECKUX PEaKLIMM;

-yMeTh YCTaHABIMBATh NPHHAJICKHOCTh H3YYEHHBIX
HEOPraHWYECKUX U  OpPraHUYeCKUX  BELIECTB K
ONpEJICTICHHBIM KJIaccaM W TpyNIiaM COEAWHEHHH,
XapaKTepU30BaTh UX COCTAaB M Ba)KHEHIINE CBOICTBA,
OIPEJIETIATh BUABI XUMHYECKUX CBs3eH (KOBaJIEHTHas,
WOHHAsA,  METaJUINYecKas,  BOJOPOAHAsS),  THIIBI
KPHCTAJUTMYECKUX peLIeToK BEILIECTB;
KJaccupUIMpOBaTh XAMHYECKHE peakuuu; -
cOpMHUpPOBATh  NPEACTABICHUS: O  XUMHYECKOU
COCTaBJISIONICH €CTeCTBEHHOHAYYHOH KapTHHBI MHpa,
pojrM XUMHUHM B IIO3HAHUHU SIBIICHUM npupoabl, B
(hOpMHPOBaHMY MBIILIICHHUS U KYJIBTYpPbI JIUYHOCTH, €€
(DyHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIMMOM [uIst
pEUICHUs] TPAKTUYECKHX 337a4 U IKOJOTHYECKH
000CHOBaHHOT'O OTHOILIECHHUS K CBOEMY

3I0POBBIO U IPUPOJHOHU Cpeze;

- YMETh MIPOBOAUTH PACUETHI 10 XUMHUUECKUM
(dopMynam U ypaBHEHUSIM XMMHUYECKUX PEAKLHH ¢
WCTIONIb30BaHNEM (PH3NYECKHMX BEIHUMH,
XapaKTEePHU3YOIINX BEIIECTBA C KOIMYSCTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIEC YCIIOBHS)
ra3oB, KOJINYECTBA BELIECTBA; UCIIOIb30BAThH
CHCTEMHBbIE XUMUYECKHE 3HAHUS JUISl IPHHSATHS
pelIeHni B KOHKPETHBIX XKHU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C BEUIECTBAMH U MX IPUMEHEHHEM

OK 02.
Hcnonb3oBarb
COBpPEMEHHBIC
Cpe/CTBa IIOUCKa,
aHaNM3a u
HHTEpIIpEeTannuu
nHbOopMaNA U
WHPOPMAIMOHHBIE
TEXHOJIOTUH JUIsl
BEITIOTHEHUS 327144
npodheCCHOHATTEHOM
JeATeLHOCTH

B 001acTH HEeHHOCTH HAYYHOI'0
MO3HAHUS:

- cpOpMHPOBAHHOCTD
MHPOBO33pEHHS, COOTBETCTBYIOLIETO
COBPEMCHHOMY YPOBHIO  Pa3BHUTHSA
HayKH W OOLICCTBEHHOM NPaKTHKH,
OCHOBaHHOI'O0 Ha JHaJore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEI0 MeCTa B MOJUKYJIETYPHOM
MHPE;

- COBEPILICHCTBOBaHHUE
S3BIKOBOM M YMTATEIBCKON KYJIBTYpBHI
Kak  CpeicTBa  B3aUMOJCHCTBUS
MEX[y JIIOIbMHU U II03HAHUS MHPA;

- OCO3HaHUe LIEHHOCTH
HAay4YHOH JeATEeIBHOCTH, TOTOBHOCTb
OCYIIIECTBIISATD HPOCKTHYIO "
HCCIICIOBATEIIBCKYIO ACATEIEHOCTh
MHIMBUIYAIBHO U B TPYIIIE;

Osiagenne YHHBEPCAIBHBIMHA
y4eOHbIMH NM03HaBaTeJbHbIMH
AelCTBUSIMU: B) padora c
uHpopmanueii:

- BJIAJICTh HaBBIKaMHU
MOy 4EHUS HHpOPMAU n3
HCTOYHHKOB Ppa3HbBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIISTH
MOUCK, AHAJN3, CHUCTEMATH3aIMI0 U
MHTEPIIPETALUIO uHpOpMannu
Pa3IUYHBIX BUJIOB u dopm
MpEeCTaBICHNUS;

- yMeThb IUTaHUPOBATh u BBIIOJIHATh
XUMHYECKHH JKCHEPUMEHT (npeBpamieHus
OpPraHWYECKHX BEILIeCTB MPHU HArpeBaHUH, MOJIyueHHE
STWIEHA W W3yYEHHE €ro CBOMCTB, KaueCTBCHHBIC
peaKIMy Ha ajJbJeru/sl, Kpaxmall, yKCYCHYIO KHCIIOTY;
JeHaTypanus OETKOB TpH HAarpeBaHWH, IIBETHBIC
peakuun OEJKOB; INPOBOJAWTH DPEAKIUU HOHHOTO
oOMeHa, OMNpenensTh Cpexy BOXHBIX pPacCTBOPOB,
KadecTBEHHBIE peakluu Ha cynbdar-, kapOboHAT- U
XJIODUJAHUOHBI, HA KAaTHOH aMMOHMS; peIarb
IKCIIEPUMEHTANIbHBIE 33aun Mo TeMaM "'Meramisl" u
"Hemerauibsl") B COOTBETCTBUU C NPaBUIaMH TEXHHKU
0e30MacHOCTH TpU  OOpallleHHH C BEHIeCTBAMH U
nabopaTopHEIM  000pyZOBaHUEM; MIPEACTaBIISTH
pe3yapTaThl XUMHUYECKOTO OJKCHepUMeHTa B (dopme
3allUCH YPaBHEHHH COOTBETCTBYIOLIUX pEaKUuil Hu

(opMynupoBaTh  BBIBOABI HAa ~ OCHOBE  JTHUX
PE3yIBTATOB;
- yMeThb aHAJTU3UPOBATh XUMHYECKYIO

MH(OpPMALIMIO, MOJNY4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB
(cpencTB MaccoBoii

nHdopManum, cetb MHTEpHET W Jpyrue); - BIAIETh
OCHOBHBIMH METOJaMH HayYHOTO ITO3HAHUS BEIECTB U
XMMHYECKUX SBJICHUH (HAOMIO#EHHEe, H3MEpeHHe,
9KCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YMETb MPOBOIUTH PAcyeThl MO XHUMHYESCKHM
dbopMynaM W YpaBHEHHMSAM XHMHYECKHX PEaKIUd C
UCIIOJIb30BaHHEM bu3uecKux BEJINYNH,
XapaKTepU3yIOIINX BEIIeCTBA C  KOJIWYCCTBCHHOM
CTOPOHBL: MacChl, 00beMa (HOPMAJIbHBIC YCIIOBHS)
ra3oB,  KOJHMYeCTBAa  BEIIECTBA;  HCIIOIH30BAThH
CHCTEMHBbIE XMMHYECKHE 3HaHWS JUIS IIPUHATHS




- C03/1aBaTh TEKCTBI B
pasnUYHBIX QopMaTax C ydeToM
Ha3HAYeHUs] MHOOPMAIUK U IIEIEBOM
ayJIMTOPHHU, BBIOMpasl ONTHMAIBHYIO
dopmy

MPEJCTABIICHUS U BU3YaIN3allUY;

- OLICHUBATh  JJOCTOBEPHOCTH,
JICTUTUMHOCTD I/IH(bOpMaI_lI/II/I, cc
COOTBETCTBHE MPABOBBIM u
MOpPaJTbHO-ITHYCCKUM HOPMaM;

- HCIOJTB30BaTh cpeicTBa
HH(POPMAITHOHHBIX "
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA B
pelieHun KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3alMOHHBIX 3a1a4 c
coOIIOIEHNEM TpeOoBaHMit
SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH,
TMTHEHBI, pecypcochepekeHus,
IMPaBOBBIX W OTUYECKUX HOPM, HOPM
WHGOPMAIMOHHOM OE30MaCHOCTH;

peH_ICHI/Iﬁ B KOHKPETHBIX JKHU3HCHHBIX CHUTyalHuAX,
CBA3aHHBIX € BCHICCTBAMU U UX IIPUMECHCHUCM

- BJIAJICTh HaBBIKAMU

pacrio3HaBaHHSA u 3aIUTHI

nHpopmanuu, nH(OPMATMOHHON

0e30MaCHOCTH JINYHOCTH;
OKO04. - TOTOBHOCTh K caMofl - YME€Thb IUIAHUPOBAaThb W BBINOJHATh XUMHUYECKUN
O dexTnBHO CaMOCTOSITENbHOCTA U SKCHEPUMEHT (TIPEeBpAIICHUS] OPTraHWYECKUX BEIECTB
B3aMMOJICHCTBOBAT | CAMOOIIPELCICHHUIO; anuHar*peBaHHH, MOJIYYE€HUE ITHIIEHA U U3YYCHHE €Tr0
u  paborats B | -oBmaxeHEe HABBIKAMI CBOMCTB, KayeCTBEHHbIE pPEAKIUU Ha aJbJAETH/BbI,
KOJIJIEKTHRE U | UCCIIeIOBATEIbCKOMH, IPOSKTHON 1 Kpaxmal, yKCyCHyl0 KHCHOTY; JeHaTypauus Genxos
KOMatIe COLMANTBHOM AeATETEHOCTHL MpU  HArpeBaHWHW, I[BETHBIE pEaKIHHd  OEJIKOB;

Ogunanenne YHHBePCAJILHBIMH

KOMMYHHKATHBHBIMU JeHCTBHSIMU:
0) coBMecTHAasI 1eATeJILHOCTD!

- MOHMMAaTh ®  HCIOJh30BaTh
MPEUMYIIECTBA KOMaHIHOM u
WHIUBUAYaTbHON pabOTHI;

- I[pUHUMATh LEIH COBMECTHOH
JIETEIbHOCTH, OPraHW30BBIBATH U
KOOpPAWHUPOBATh JEHCTBHA 10 ee
JIOCTHUKEHUIO: COCTaBIATh  ILJIaH
JIEHCTBUM, pacupeleniarb pojau ¢
Y4eTOM MHEHUH YYaCTHHKOB
00CYXKIaTh pPe3yJbTaThl COBMECTHOM
paboThI;

- KOOpJWHUPOBATH U BBINOJIHATH
paboTy B  YCIOBUSIX  PEAIBHOTO,
BHUPTYaJIBHOTO U

KOMOWHUPOBAHHOTO B3aMMO ICHCTBHS;
- OCYIIECTBIISITh MO3UTHUBHOE
CTpaTETHIECcKOe MTOBEJICHHE B
Pa3sIUYHBIX CHUTYalMsX, MPOSBIATH
TBOPYECTBO W BOOOpakeHWE, OBITh
MHMITMATHBHEIM

Ogunanenne YHHUBepPCAILHBIMH

PEryJaTUBHBIMHA HeﬁCTBHﬂMH:

MPOBOJIUTh PEAKLUU HOHHOTO OOMEHa, OIpeAeysITh
Cpely BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKLUU Ha
cynbdar-, kapOOHAT- M XJIOPHUIAHHOHBI, Ha KaTHOH
aMMOHHS; pelaTh SKCHEPHMEHTANBHBIC 33Jadd MO
temaM "Metamsl" 1 "Hemeraiuisl") B COOTBETCTBUH C
MpaBUJIAMH TEXHHUKH O€30MacHOCTH IpH OOpaIIeHUH C

BEIIECTBAMH W JJAOOpPaTOpPHBIM  O0OPYIOBaHHUEM;
MMpeACTaBJIATh Ppe3yJIbTaThl XUMHYECKOI'O
JKcrepuMeHTa B (GopMe  3alHMCH  ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuii u  (PopMyIupoBaTh

BBIBOJIbI HA OCHOBEC 3THUX PE3YJILTATOB




T) IPUHATHE ce0s1 M IPYTUX JIojeii:
- NPUHUMATh MOTHBBI M apryMEHTHI

JPyTHX
pe3yNbTaToB

Jonen  mpu aHaJIM3e
JIeSITEIIbHOCTH, -
MpU3HaBaTh CBOE€ MPaBO U MPaBO
JIPYTUX JIOJICH Ha ONIUOKH;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATH

MHUP C NO3ULIUH JIPYTOT0 YEJIOBEKA;

OK 07. B o0J1acTH 3K0J10rHYECKOr0 - chopMUpOBaATH MpEJCTaBICHHUS: 0
CopelicTBOBaTh BOCIHMTAHUS: - COOPMUPOBAHHOCTH XUMHUYECKOW  COCTaBISIIOLIEH  €CTeCTBEHHOHAYYHOU
COXPAHEHHIO 9KOJIOTHYECKOil KyJIbTYpbL, KapTUHBI MHpa, POJM XMMHH B TO3HAHWUU SIBICHHUN
OKpyskatoweit [OHMMAHUE BIHAHUS COLHATBHO- pUPOJIbl, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpbI
JUYHOCTH, €€  (YyHKIMOHAIBHOM  TI'PaMOTHOCTH,
Cpelbl, 9KOHOMMUECKHUX IIPOLIECCOB Ha .
pecypcocGepesenn . HEOOXOAMMOHN U pEUICHHs MPaKTHYECKHX 3amad U
COCTOAHME . TIpHPOIHOM = 9KOJIOTUIECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY
10, IPUMCHATD COIIMATIBHOU CpeJIBbl, 0CO3HAHUE . .
HaHus 06 3/I0POBBIO U IPHPOJHON CpEIIE;
3 0 rI06aJbHOrO XapakTepa
O — YMETb co0imoaTh npaBuiIa 9KOJIOTUYECKH
9KOJIOTHYECKUX Mpobiem; .
KITHMATA eIecoo0pa3Horo IMoBeNeHUsI B OBITY W TPYIOBOH
’ - IUTAHUPOBaHHE M OCYIIECTBICHUE
[PUHLUIIBL N . N JIESITEIFHOCTU B IIEJISIX COXPAHEHHSI CBOETO 3JI0POBBS U
JeWCTBUH B OKpYXarolied cpexe Ha . N
6epEIKITHBOTO . : OKpyXalolled  NPUPOAHOW  Cpelbl;  yYUTHIBAThH
OCHOBE SHAHMA UCICH YCTOMHHBOTO | 1o oot BO3JICHCTBUSI Ha IKMBBIE OpPIraHU3MEI
TIPOU3BOJCTEA, pa3BUTHUS 4YeJIOBEUECTBA; AKTHBHOE
3¢ heKTHBHO . . OTIpE/IeICHHBIX BEIIECTB, IOHUMAsi CMBICT TOKa3aTemst
HENpHUATHE IEHCTBHH, NPHHOCSIINX . .
7| o MPEACTbHON TOIMYCTUMON KOHILICHTPAIIUH
Jj[eI/ICTBOBa;TI: B BpeJl OKpyKatowieii cpejie; pen Aoy ICHTpAaI
Ype3BBIYANHBIX
- yMeHHe MIPOTHO3UPOBATh
CHUTYaIIIX
HEONaronpusTHBIE  3KOJIOTHYECKHE
MTOCTIECICTBHS MpeANPUHUMAEMBIX
JieficTBU, IPeIOTBpaIaTh UX;
- paCIIpeHHe  OIbITa
JIESITEIbHOCTH
9KOJIOTMYECKON HAMpPaBIEHHOCTH; -
OBJIAJICHNE HAaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOM, IIPOEKTHOU U
COILIMAJIBHON ESATEIBHOCTH;
K 1.2. 3HaTh COBpEMEHHEIC
OpranunzoBeIBaTh 00pazoBaTebHbIC TEXHOJIOTHHU, B TOM

porece 00yYeHHs
oOyJaromuxcs B
COOTBETCTBHH C

qucle HH(POPMAITHOHHO-

KOMMYHHUKaIlMOHHBIEC.

CaHUTapHBIMU
HOpMaMH U
TIpaBIIIAMHA
0K 3 YBepeHHO OpUEHTUPOBATHLCS B YMenusi: UCHOIB30BaTh CHELMAIBHBIE IPUIIOKEHUS U
cyIecTByromeM Habope nudpoBbIx CEPBUCHI U1 CO3JaHUS 3JIEKTPOHHBIX
CEpBUCOB U MHCTPYMEHTOB IS 00pa30BaTENBFHBIX PECYPCOB, TECTOB, OTPOCOB,
PCIICHUA pasIInIHbIX KpOCCBOpAOB, HH(MOrpaduKy, BpeMEHHBIX OCEH,
MeIaroryecKux 3aj1a4 0opasoBaHus BHJIEOPOJIMKOB M BEOIIOPT(OIHO; CO34aBaTh BU3YAIbHO
00y4aromuxcs rpaMOTHBIE MaTEPUAIIbL; OCYLIECTBISATH TOUCK
3¢ GEeKTUBHBIX YIEOHBIX PECYPCOB VISl PEILICHUS
MEearoruYecKuX 3a/1a4;
3HaHuUA: cHenHanbHbIC IPUIOKEHUS U CEPBUCHI IS
CO3JIaHUS! AIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB,
TECTOB, OIIPOCOB, KPOCCBOPOB, MHPOTpaPHKH,
BPEMEHHBIX OCEH, BHJICOPOIUKOB U BeO-TIOpTHoIHO
K 13 TBOpYECKH MCIONB30BaTh HU(PPOBHIE YMeHusi: HCIOIB30BaTh OHJIANH-WHCTPYMEHTHI AT
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TEXHOJIOTUH JIsI pEHICHUA y‘IC6HBIX

U(POBBIX CEPBUCOB.

BHCAPCHUA COBPEMCHHBIX MEAArOTHYCCKUX ITPAKTUK:

3a7a4, B pa3INYHBIX KOHTEKCTaX, B MEPEeBEPHYTHI  KJIacC, CMEIIaHHOE  OOy4YeHHeE,
TOM YHCIIE JJIsl OPTaHU3ALUH MOOMIEHOE 00ydYCHHE, MPOCKTHOE O0YUYCHUE H.T. 1.
IIPOCKTHOI IeATEeNbHOCTH NPUMEHSITh B OOpA30OBATENBHON  IEATCIBHOCTH
0GYHArOIIMXCS C ITOMOILBIO Bugeopenakrtopsl  (Movavi), KOHCTPYKTOpBI — IUIs
CO3/aHMsl  BEO-KBECTOB,  BUPTYalbHbIE  JIOCKH,

wiaTGopmMbl  AJsl  TMPOSKTUPOBAHUSI HMHTEPAKTHBHBIX
yueOHbIx MaTepuanos (iSpring), reaeparopsl QR-kona;
pa3pabatbiBaTh  y4eOHO-METOANYECKHE MaTEPHAIIbI,
BUKTOPHUHBI, KPOCCBOP/IBI C MTOMOIIBIO OHJIAH-

CEpBHUCOB JUTS TIPOBEICHUS YIeOHOTO 3aHSTHS.
3Hanusa:

pecypcal (henepambHBIX i pEeTHOHATBHBIX
o0pa3oBaTeNbHBIX ~ TMOPTANOB Ui OpraHU3aluu

IIPOEKTHOM JIESATENFHOCTH O00y4Yaromuxcs; nu(poBbIe
pecypchl s co3IaHusl BEOKBECTOB, TECTOBBIX padoT,
BUKTOPUH, KPOCCBOP/IOB, TAMSITOK H T.JI.

MOHSTHSI BeO-KBecTa, ajIrOpuTM ero pa3paboTKw,
THIIOBYIO CTPYKTYpY 00pa3oBaTesIbHOrO BeO-KBeCTa.
nousTust QR koza, ero GyHKIOHA, BO3MOKHOCTH

HCIIOJIb30BaHMUs, OHJIAHTCHEPATOPhI KO/IA.

Buanl qesaTeILHOCTH

HpO(l)eCCI/lOHaJ'l])HI)le KOMIIETCHIIUHM, COOTBETCTBYIOIIIUEC BUAAM 1€ATEC/IbHOCTH

1.Benenue
TEXHOJIOTHYECKUX
MPOLIECCOB
oborareHus
ITOJIC3HBIX
HNCKOITaCMBbIX
COIVIACHO 3aJaHHBIM
napameTpam.

[IK 1.1. OcyiiecTBasiTh KOHTPOJIb TEXHOJIOTMYECKOIO Mpolecca B
COOTBETCTBUM C TEXHOJIOTMYECKMMH JOKYMEHTaAMU.

IIK 1.2. KonTpoaupoBath paboTy OCHOBHBIX MallliH, MEXaHHU3MOB U
000pyI0BaHUsI B COOTBETCTBUH C MACMOPTHBIMU XapaKTEPUCTHKAMU U
3aJJaHHBIM TE€XHOJIOTMUYECKUM PEKUMOM.

1K 1.3. Ob6ecnieunBaTh paboTy TPAHCIIOPTHOTO 0OOPYIOBAHUSI.

IIK 1.4. O6ecnieunBaTh KOHTPOJIb BEACHUS MIPOLIECCOB MTPOU3BOICTBEHHOTO
o0CITyKUBaHUSI.

[IK 1.5. BecTu TEXHMUYECKYIO U TEXHOJIOTHYECKYIO TOKYMEHTAIIMIO.

IIK 1.6. KonTposnpoBath 1 aHaJIM3UPOBATh KAUECTBO UCXOIHOTO CBHIPbS U
MIPOJIYKTOB 00OTaICHUSI.

2.0pranuzanus
0€30MacHbIX yCIOBHI

Tpyaa.

1K 2.1. KoHTpoaupoBaTth BHINOJIHEHHE TPEOOBAHUI OTPACIEBBIX HOPM,
WHCTPYKUUN U MpaBuil 0€30MacCHOCTH IIPU BEJIEHUN TEXHOJIOTHYECKOTO
nporecca.

I1K 2.2. KoHTpoaupoBaTh BHIMOJTHEHUE TPEOOBAHUN TTOKAPHOU
0€30MaCHOCTH U MBUIETa30BOTO PEKUMA.

I1K 2.3. KoHTpoaupoBaTh cocTosiHUE pabovyrx MeCT U 000pyI0BaHUS Ha
y4acTKe B COOTBETCTBUU C TPEOOBAHUSIMHU OXpaHbI TPY/a.

[1IK 2.4. Opranu30BbIBaTh U OCYIIECTBISATH MPOU3BOACTBEHHBIN KOHTPOJIb
coOuoieHHs TpeOOBaHUI MPOMBIIUIEHHON 0€30IIaCHOCTH M OXPaHbI TpyJa
Ha y4YacTKe.

3.0pranuzanus
MPOU3BOACTBEHHOMN
NEeATEIbHOCTH
TEXHUYECKOTO
IIepCOHAIA.

IIK 3.1. IIpoBOAUTH MHCTPYKTAXH 10 OXPaHE TPYAA U IPOMBIIIIEHHON
0€30I1aCHOCTH.

1K 3.2. O6ecnieunBaTh MaTepUaIbHOE U MOPAIIEHOE CTUMYJIMPOBAHHE
TPYJOBOH JESITENbHOCTH NEPCOHAA.

1K 3.3. Ananm3upoBaTh NPOLECC U PE3YIbTAThI AEATEIBHOCTH
MIPOU3BOJICTBEHHOTO MOIPA3/IeJICHUSI.




2. CTPYKTYPA Y COIEPX KAHUE OBIIEOBPA3OBATEJIbHOM IUCITUTLIMHBI
2.1. O0beM yueOHON AMCUMIIMHBI M BUABI Y4eOHO#l padoThI

Bup y4yeOHoii padoThI O0beM B yacax
O0beM 00pa3oBaTe/IbHON MPOrPaMMbl THCHUTILTHHBI 52
B T.Y.

OcHoBHOe coJep:kaHue 44
BT. U..

TEOpeTHUUECKoe 00yueHue (JICKIUN) 18
MIPaKTUYECKHUE 3aHATHS 26
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IeP:KaHMe (COaep:KaHNe 6
NMPUKJIATHOTO MOTYJIfA)

BT. U..

TEOPETHUECKOe 00yUueHne 2
MPAKTHYECKHUE 3aHATUS 4
Kontposbnasi padora 3
IIpomeskyTounas arrecranus (auddepeHuMPOBAHHDbIN 3a4eT) 2
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2.2. TemaTn4yeckui IUIaH U coAepKaHHe Y4eOHON JTMCHUIITHHBI « XUMUS»

11

HaumenoBanue Coaep:xanue ydyeOHOro MmaTepuana (0CHOBHOe M MPo¢gecCHOHATBLHO-OPMEHTHPOBAHHOE), 1a00paTOpHbIe U MpakTHYeckne | O0bem ®DopmupyemMbie
pa3/iesIoB U TeM 3aHATHS, IPUKJIATHOH MOTYJIb 4acos KOMIeTeHIN I
1 2 3 4
OcHoOBHOe coep:KaHHe 52
Pa3nen 1. OcHOBBI CTPOEHUSI BelleCTBA 5
Tema 1.1. Ctpoenue | OcHOBHOe coepKaHue 3 OK 01
aTOMOB XMMHYECKUX | TeopeTHueckoe ooydeHne 1
SJICMCHTOB 1 1.CoBpeMeHHass MOAeNb CTpocHHS aromMa. CHUMBOJIHYCCKHHA S3BIK XUMHHA. XUMHYCCKUH AJIEMEHT. DJIEKTPOHHAs KOH(HUTYypanus
Tipupoza . aroMa. Knaccupukanus XUMHYECKHX JJIEMEHTOB (S-, P-, Od-amemeHTsl). BaneHTHbIC 37eKTPOHBL. BaleHTHOCTb. DJIEKTPOHHAsS
XUMHHCCKON CBASH | ypiponia XMMUUYECKOH CBA3H. DIEKTPOOTPUIATEIBHOCTh., BHIbl XMMHUECKOH CBA3M (KOBAICHTHAs, MOHHAs, METaJUIMYEeCKas, !
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHHMS
IIpakTnuyeckue 3aHATHS 2
2.Pemienre 3amaHuii Ha UCIOJIB30BAHHE XMMHUYCCKOH CHMBOJIMKMA M Ha3BaHWH COCAMHEHHH MO0 HOMEHKJIATYPE MEKIyHApOIHOIO
COHO3a TeOpeTH'—IeCKOfI u HpHKJ’IaI[HOﬁ XUMUU U TPUBUAIBHBIX Ha3BaHUU JJ1A COCTAaBJICHHUA XUMHYCCKHUX (I)OpMyJ'I JABYXaTOMHBIX
COeIMHEHUH (OKCHIOB, CYIb(HIOB, TUAPUIOB U T.II.) H APYTUX HEOPTaHMYECKIX COSTUHEHUN OTACTHHBIX KIACCOB. 2
3.IlpakTHyeckne 3amgaHuss Ha YCTaHOBJEHHE CBS3M MEXIY CTPOCHHEM AaTOMOB XHMHYECKHX OJJIEMEHTOB M IEPHOIUYECKHM
W3MEHEHHEM CBOHCTB XMMUYECCKHUX JIEMEHTOB M HX COCTMHCHUI B COOTBETCTBUH C MOJIOKEHUEM [leproandecKoil CHCTEMEI.
Tema 1.2. OcHOBHOe cofep:kaHue 2 OK 01
Iepuonudeckuii 3akoH| [IpakTHYECKHE 3AHATHS 2 OK 02
u tabmmna J[.1. 4 Tlepuoaunueckas cuctemMa xummudeckux aneMmenToB [[.1. Menaeneesa. ®usnueckuii cMbicn [lepuoanueckoro 3akona J[. 1.
Menzeneesa MenpeneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYCCKUX IIIEMEHTOB, 00Pa3yeMbIX UMH IIPOCTHIX U CIOXKHBIX BEMICCTB B
COOTBETCTBHUH C TIOJOKEHHEM XUMHYECKOTo 31eMeHTa B [lepnonndeckoil cucteme. MupoBo33peHUIeCKOe U HAy9HOE 3HAYCHUE
[Tepuoanaeckoro 3akona JI.11. MenneneeBa. [Iporunossr [I.11. MenaeneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB. 2
5.Pemienne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKIX 3aIaHUI HA XapaKTePU3aINI0 XUMHUIECKUX HIEMEHTOB
«Mertananyeckue / HEeMETaNIMUECKHUE CBOWCTBA, 3JIEKTPOOTPUIIATEILHOCTh XUMUYECKHIX JIEMEHTOB B COOTBETCTBUH C HX
JJIEKTPOHHBIM CTPOEHUEM U II0JIO)KEHUEM B IIEPUOANUYECKON cucTeMe XUMUYECKUX d1eMeHToB .. MenneneeBa»
Pa3nen 2. Xumuyeckune peakuuun 7
Tema2.1.Tunst OcHoOBHOE coep:KaHHe 4 OK 01
XMMHMYECKUX peakunil | TeopeTuueckoe oGyueHue 2
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6.Kinaccudukanms 1 THITbI XHMHYECKUX PEaKIMi ¢ y4acTHEM Heoprannieckux BeuiecTB. CocTaBlieHne ypaBHEHHH peaKkini
COE/IMHEHUS, Pa3JIOKEHHs1, 3aMellleHNs, 0OOMEHa, B T.4. PEaKIMi TOPEHUSI, OKUCIICHHSI-BOCCTAHOBJICHHS.

12

7.YpaBHeHus oKucIeHus-BoccTaHoBieHus. Crenens okucienus. OKucnuresb 1 BoccranoBurelb, COCTaBIEHHE U yPABHUBAHUE 2
OKHCJIUTEIIbHO-BOCCTAHOBHUTENBHBIX PEAKIMil METOOM JIEKTPOHHOT0 Gananca. OKHCIUTEIFHOBOCCTAHOBHUTEIBHbIE PEAKIINHI B
HPHPO/Ie, IPOM3BOICTBEHHBIX MPOIIECCAX M YKU3HENCATEIBHOCTH OPraHi3MOB
I[pakTuyeckue 3aHATHSA 2
8.I/I3y‘leHI/Ie KOJMYECTBEHHBLIX OTHOIICHUH B XUMHU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHH H pacucThl 1O YpPaBHCHUAM 1
XUMUYCCKUX peakimii. MoJib Kak eMHHIa KOIMYECTBA BelecTBa. MosipHas Macca. 3aKOHBI COXPAHEHHUSI MACChl U DHEPTHUH.
9.3akoH ABorazpo. MomsipHblii 00beM razoB. OTHOCHTENbHAS TUIOTHOCTH T'a30B. Pacyersl MO ypaBHEHHSIM XMMHUUYECKHX PEaKIuil ¢ 1
UCIOJIb30BAHUEM MACChl, 00beMa (HOPMaJIbHBIE YCIIOBHS) Ta30B, KOIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe€ cofiep:kaHue 3 OK 01
OnexrponutHieckas | TeopeTnueckoe o0ydenue 1 OK 04
Aucconuanms 1 10.Teopusi IEKTPONUTUYECKON auccorManui. MOHbL DIEKTPOIMTHI, HEINEKTPONUTLL. Peakuuu noHHOro obmena. CocraBieHue
MOHHBIH 0OMeH peakiuii HOHHOTO OOMEHa MyTeM COCTABJICHHWs X IOJHBIX M COKPAIIEHHBIX MOHHBIX ypaBHeHu#. KUCIOTHO-OCHOBHbIE PEaKIIUH. 1
3a/iaHuisi Ha COCTABJICHUE HOHHBIX PEaKInil
IpakTHYecKue 3aHITHSA 1
11.CocraBneHne peakiiii HOHHOr0 0OMEHa IMyTeM COCTABIICHUS MX ITOJHBIX U COKPAICHHBIX HOHHBIX YPaBHEHU. 3amaHus Ha 1
COCTABJICHUE HOHHBIX PEaKInil
Konrtpouabnast pagora |12.CtpoeHue BEIECTBA H XUMUYECKHE PEAKIIHN 1
1
Pazpnen 3. CTpoeHHe H CBOiCTBA HEOPTaHUYECKHX BELECTB 12
Tema 3.1. | OcHoBHOE coaep:KaHHe 4 OK 01
Knaccuduxanus, Teopernueckoe o0yueHue 2 OK 02
HOMCHKJIATYpa 1 113.IIpeamer Heopranuueckoil xumun. Kiaccupukanus HeopraHnueckux BerecTs. [IpocTeie u ciokHbie BenecTBa. OCHOBHBIE
CTPOCHHE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHUIIBI, THAPOKCH/IBI, KUCIIOTHI, COJK). B3anMOCBSI3b HEOPraHUYECKHX BEIIECTB. ArperaTHbie
HCOPraHUICCKUX cocrosiHus BemtecTBa. Kpucrammnaeckue u aMmopdHbie BemiecTBa. THIIBI KPUCTANINYECKAX PEMIETOK (ATOMHAS, MOJICKYJISpHAsL, 5
BCIICCTB HOHHAS, METAJITHICCKAS ).
14.3aBrcHMOCTb (PU3UYECKUX CBOWCTB BEUIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH. 3aBUCUMOCTh XUMUYECKOM aKTHBHOCTH
BEIIECTB OT BUJ[A XUMHYECKOM CBA3M M TUIIA KPUCTAJUIMYECKON pereTku. [[pHInHbl MHOr00Opa3ust BEIECTB
[pakTuyeckue 3aHATHS 2
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15.13y4enne HOMEHKIIaTypbl HEOPTaHWYECKUX BEILIECTB: HAa3BaHME BEIIECTBA HCXO/S U3 UX XUMHUYECKOH (POPMYJIBI HIIH COCTABIICHHE
XUMHYECKOH (OPMYITBI NCXOIS U3 Ha3BaHMA BemiecTBa Mo MesxxayHapoanoit (MFOITAK) nim TpuBrHanbsHOM HOMEHKIIATYPE.
16.Pemenne npakTHYECKUX 3aJaHUi MO KiIacCH(UKAIMK, HOMEHKJIATYpe M XMMHYECKUM (opMylaM HEOpPraHWYECKHUX BEILECTB
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pa3NIMuHBIX KJIAacCOB (yrapHbIil ra3, YIJIEKHCIIbIA ra3, aMMHaK, ralieHas U3BECThb, HeralleHas M3BECTb, MMUThEBAs COAA U JPYTHX): 2

Ha3bIBaTh U COCTABIATH (POPMYJIIBI XHMHYESCKHX BEIIECTB, ONPEICIATh NPHHAICKHOCTD K KIIaccy.

Hcrounuku xumudeckoi nHdGopmaiun (cpercTB MaccoBoi nHpopMalmu, cetb MHTepHeT 1 Apyrue). [lonck nundopmanuu no

Ha3BaHWAM, HICHTH(HUKATOpaM, CTPYKTYPHBIM (GopMyiaM
Tema 3.2. |OcHoBHOE conep:kaHue 7 OK 01
®usukoXuMUIECKHEe  (TeopeTHueckoe 00ydeHHe 4 OK 02
CBO¥CTBa 17 Metamnsr. O6uine Gpusnueckne 1 XUMHYECKHE CBOWCTBA MeTautoB. CrOCOOBI MOTyUYeHHsI. S3HAUCHHE METAJIOB U HEMETAJUIOB B
HEOPraHMIECKIX NPUPOJAC U HKU3HEACATEILHOCTH YEJOBEKa W OPraHu3MOB. Koppo3usi MeTasioB, BUABI KOPPO3HH, CHOCOOBI 3aIUTHl METAJUIOB OT 1
BCILCCTB KOPPO3HH

18.Hemeramnsl. OOmue ¢Qusnyeckre ¥ XUMHYECKHE CBOWCTBa HeMeTalloB. TumuuHble cBoictBa HemerauioB I1V— VII rpynm. 1

Kiraccudukanms 1 HOMEHKIaTypa COeTMHCHUI HeMeTauioB. KpyroBOpoTEl OMOT€HHBIX 3JIEMEHTOB B IIPHPOJIE

19-20.XumMuvecKue CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKHUX BEIECTB (OKCHIOB, THIPOKCHUIIOB, KUCIIOT, COJIEH | Jp.). 5

3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCANHEHHI, BBICIIUX OKCHIIOB U THIPOKCUIOB

[pakTuyeckue 3aHATHSA 2

21-22.CocTaBlicHUE YpaBHCHHH XMMHYECKHX PEAKIHUH C y4aCTHEM INPOCTBIX U CIOXKHBIX HEOPraHMYECKHX BELISCTB: METAUIOB H

HEMETaJUIOB; OKCHIOB METAJUIOB, HEMETAIOB U aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KHCIIOT, OCHOBaHHHA M aM(pOTEPHBIX

THAPOKCHIOB; HEOPTaHUYECKUX COJICH, XapaKTepU3YIOIHUX UX CBOHCTBA. 2

23.PerieHne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/IaHUI Ha CBOMCTBA, COCTaB, NOJIyUYEHHE U Oe30I1acHoe 1
UCIIOJIb30BaHME BKHEHIIMX HEOPraHWUYECKUX BELICCTB B OBITY M PAKTUYECKON NIEATEIBHOCTH YeJIOBeKa

KonTtpoabnas padora 2 |24.CBoiicTBa HEOPTraHUIECKHUX BEIIECTB 1
Pa3nen 4. CTpoenue U CBOIICTBA OPraHMYecKHUX BellleCcTB 16
Tema 4.1. OcHOBHOe coep:kaHue
Knaccndukarus, Teopernyeckoe o0y4yeHue OK 01
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CTPOCHHE H
HOMEHKJIaTypa

OpraHn4eCKuXx BCUICCTB

25.TlosiBNIeHUE U pa3BUTHE OPTaHWIECKOW XUMHH Kak Hayku. [Ipeamer opranndeckoi xumun. MecTo 1 3HaU€HHE OpraHNYecKOi
XMMHUH B CHCTEME €CTECTBEHHBIX HAYK. XMMUYECKOE CTPOECHHE KaK IMOPSAAOK COCIMHEHHS aTOMOB B MOJIEKYJI€ COTTIACHO MX
BaJIeHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUH XMMHYECKOTO CTPOSHISI opraHndeckux coenuHennit A.M. Bytneposa. Yraepoausrit
CKEJIeT OPraHUYeCKOW MOJIEKYJIbl. 3aBUCHMOCTh CBOWCTB BEILIECTB OT XMMHUUECKOT'O CTPOCHHS MOJIeKyJ1. Vi3oMepus U u30Mephbl.
26.ITonsiTie 0 ¢GyHKuMOHaNbHOW rpymme. Paaukan. [IpuHiunel kiaccuduKauuy OpraHUYecKHX COeAWHEeHWi. MexyHapoaHas
HOMEHKJIaTypa W NPUHIOWIBI HOMEHKIATyphl OpraHMYecKHX coenuHeHuH. [loHATHE 00 a3o0TconmepKaliuX COETUHEHHSIX,
Omonorndeckn aKTHUBHBIX BelIecTBaxX (yrieBojax, >KHpax, Oenkax W JAp.), BBICOKOMOJEKYJSPHBIX COCAWHEHHAX (MOHOMED,
MOJIMMEp, CTPYKTYpPHOE 3BEHO)

IpakTHyeckue 3aHATHSA

27.HomeHknaTypa OpraHHYECKMX COEAWHEHWI OTHEJBbHBIX KJAaccOB (HACHIIICHHBIC, HEHACHILICHHbIE W apOMaTH4ecKHe
YIIICBOIOPOJIBI, CIIAPTHI, (PEHOJBI, aTbICTUABI, KETOHBI, KApOOHOBBIE KUCIOTHI U JP.)

28.CocTaBieHHe MONHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POPMYJ OpPraHMYECKHX BEIIECTB OTAENBHBIX KJIACCOB, HUCIONB3YS HX
Ha3BaHUS 110 CUCTEMAaTHYECKOW M TPUBUAIILHOI HOMEHKJIAType (3TWIIEH, alleTHiIeH, MIMIepuH, (heHol, Gopmanbaerua, yKcycHas
KUCJIOTa, TIIMIHH).

29.Pacuets! npocreiinieii GopMyIIbl OpraHNYECKON MOJIEKYJIbI, HCXOS U3 JJIEMEHTHOro cocTaBa (B %)
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Tema 4.2.
OpraHu4eCKHX
COEJIMHEHU N

CBolicTBa

OcHOBHOe cofiep:kaHue

Teopernueckoe o0yueHue

30.DH3UKO-XUMUYCCKHE CBOMCTBA OpPraHn4eCKux COSI[I/IHCHI/Iﬁ OTACIBHEBIX KJIaCCOB (OCO6€HHOCTI/I KJ'IaCCI/Iq)I/IKaLlI/II/I n

HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTMYECKHH psia M oOmas Qopmyna; u3omepus; (U3MUECKHE CBOMCTBA; XMMHYECKHE
CBOWCTBA; CITOCOOKI ITOTyYCHHS):

— TpeAeNbHbIE YIIIEBOAOPOJb (aJKaHbl M IMKJIOAIKaHbI). ['opeHMe MeTaHa KaK OJMH W3 OCHOBHBIX HCTOYHHMKOB TEIUIA B
NPOMBIIUICHHOCTH M ObITy. CBOMCTBAa NPUPOJHBIX YIJICBOAOPOJOB, HAXOXICHUE B INPHPOAE W NPUMEHEHHE alKaHOB; —
Hemnpe/ebHble (JIKeHBI, aJKUHBI W alKaJWeHbl) W apoOMaTH4YEeCKHe YIJIeBOJOpOAbl. ['opeHme anerwieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIaMEHH JIJIsl CBAPKU M PE3KH METAJLIOB

31.Kucnoposnconepxamye coequHEHHs (COUPTHI W (QEHOJBI, KapOOHOBBIC KHCIOTHI W 3(QUPHI, aJIbJETHIBI M KETOHBI, XKHPBHI,
yrneBoasl). IIpakTudeckoe NMpUMEHEHHWE STHIICHIIMKOIS, riuuepuHa, (enomna. IIpumenenne ¢opmanbieruia, aneTaitbIerHa,
YKCYCHOM KHCIIOTHI. MBlJIa KaK COJIM BBICIINX KapOOHOBBIX KMUCIOT. MoOIoIMe CBOHCTBA MblIa

32. AzoTcoiepikalye COeANHEHUS (AMHHBI M aMHHOKHCIIOTHI, O€lKkH). BBICOKOMONEKyIIpHBIE COCAMHEHHS (CHHTETHYECKUE U
O6uonornyecknu-akTUBHbBIE). MOHOMED, MOTUMEp, CTPYKTYpHOE 3BeHO. [lomumepu3aryst STUIeHa Kak OCHOBHOE HAlPaBIICHUE €ro
UCTONb30BaHus. ['eHeTHdeckas CBsI3b MEKAY KI1acCaMH OPraHUYECKUX COCTUHEHUN

[IpaKanecm/Ie 3aHATHA
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OK 01
OK 02
OK 04




33..M3yueHue CBOMCTB OpPraHMYECKUX COCAMHCHUIN OTACNBHBIX KIACCOB (TPUBHAJBbHAS U MEXIyHApOJIHAs HOMEHKIATYpa,
XUMHYECKHE CBOMCTBA, CIOCOOBI TOMYYEHHS): MpeAeibHbIC (aaKaHbl W MUKIOATIKAHBI), HENpEAeTbHBIC (aJKeHBI, AIKHHBI U
aJIKaJTUCHBI) ¥ apOMATHYCCKUE YTIICBOIOPOIbI, CIUPTHI M (PEHOIIBI, KAPOOHOBBIC KUCIOTHI M 3(UPHI, alIbJACTHIBI K KETOHBI, aMUHBI
¥ AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COSTUHEHUSL.

34. 3ajaHus Ha COCTaBIICHHE YPAaBHEHUI XUMHUYECKUX PEaKIMil C yyacTHEM OPraHHYECKHUX BEIECTB Ha OCHOBAHHH MX COCTaBa U
CTPOEHHMS

15

35 CocraBieHue cxeM peakiuii (B TOM YHUCIC O MPEJIOKCHHBIM [EMOYKAM TMPEBPAIICHU), XapaKTePU3YIONINX XUMHUCCKUE
CBOWCTBA OPraHUYECKUX COCAWHEHHHA OTACIBHBIX KIACCOB, CIIOCOOBI WX TMOIYYCHUS W HAa3BaHUEC OPraHMYECKUX COCTUHCHUH IO
TPUBUAIBHON WM MEXIyHAPOJHON CUCTEMAaTHYECKOH HOMEHKIIATYPE.

36.PerieHre MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUI HA CBOWCTBA OPraHUYECKUX COCTMHEHHUI OTIENbHBIX KIIACCOB

Tema 4.3.
Wnentudukanus
OpPTaHWYECKHX BEIICCTB,
X 3HaYECHHUE U
MIPUMEHEHHE B OBITOBON
Y IPOU3BOJCTBEHHOU
JIeATEILHOCTH YeJIOBEKa

OcHOBHOe cofiep:kaHue

TeopeTuquKoe oﬁyqelme

37.buooprannueckue coeauHenus. [IpumeHenne u 6nosorndeckast possb yrieBogoB. OKHCICHHE YITIEBOAOB — UCTOYHHUK SHEPIUU
JKUBBIX OpraHu3MoB. O01acTy MpUMEHEHHsT aMUHOKHUCIOT. [IpeBpamenns OenkoB mumy B opranuiMe. buonorudeckue QyHKINN
6enxoB. buonornyeckue hyHKIMM KUpoB. Poib opraHndeckol XMMHUHN B pELIEHUH Po0JIeM MHUIIEBOi 6e301acHOCTH

38.Poib OpFaHI/I‘{CCKOﬁ XAMHUHU B PCHICHUUN HpO6J’IeM SHCPFCTH‘ICCKoﬁ 6630HaCHOCTI/I, B pa3dBUTHU MCIULIUMHBI, CO3JaHNHU HOBBIX
MaTE€pHaJIOB, HOBBIX HCTOYHUKOB DHEPTUHU (aJ'IBTCpHaTI/IBHLIC HUCTOYHUKHA BHepFI/II/I). OrmacHOCTb BOBHCﬁCTBHH Ha JXUBBIC OPTraHU3MbI
OpPraHn4eCKuX BCHICCTB OTACIBHBIX KJIACCOB (yFJ’I@BO}IOpOHLI, CITUPTHI, (beHOJ'H)I, XJIOPOPraHnvCCKUe MpOrU3BOAHBIC, AJIBACTUABI U
}_'[p.), CMBICJI ITOKa3aTeJrsl MpeaACIbHO HOHYCTHMOﬁ KOHIICHTpalun

KonTponbnas pabora 3

39.CTpyKTypa 1 CBOHCTBA OPIraHUYECKHUX BEIIECTB

OK 01
OK 02

Pazpnean 5.

Kuneruueckue u TEPMOAUHAMHUYECCKHE 3AKOHOMEPHOCTH NPOTCKAaHU XUMHNYECKUX peammﬁ

5.1.CxopocTb
XUMHUUYECKUX PEaKLIUM.
XUMHYECKOE paBHOBECUE

OcHoBHOe cofep:KaHHe

TeOpeTﬂ‘leCKOe oﬁy'{elme

Ll IS S

40.CKopoCcTh peaklyH, €€ 3aBUCHMOCTb OT pa3yIMuHbIX (AKTOPOB: MPHPOABI PEArHPYIOIIMX BEIIECTB, KOHICHTpAIUU
pearupyrommx BemecTB, TEMIIEPaTyphl U IUIOMIAAN PEaKIIMOHHOHN MOBepXHOCTH. TertoBbie 3 (ekThl XUMUYIECKUX peakyui. JK30-
Y SH/I0TEPMHUUYECKHE, PEAKIIHH.

OOparuMocTh peakiuid. XHMHYECKOe DPaBHOBECHE W €ro CMEIIEHHWE IOA JICHCTBHEM pPa3IHYHBIX (AKTOPOB (KOHLIEHTPALHS
peareHTOB WM NMPOAYKTOB PEAKIHH, JaBICHUE, TEMIIEPaTypa) A CO3JaHUs ONTHMAIBHBIX YCIOBHH MPOTEKAHHS XMMHYECKHX
npoueccos. [Ipunnun Jle Ilarense

OK 01
OK 02

HpaKTH‘leCKl/le 3aHATHA

41. Pemenue MMPAKTUKO-OPHUCHTHUPOBAHHBIX BaI[aHI/Iﬁ Ha aHaJIu3 q)aKTOpOB, BJIMAONINX HAa U3BMCHCHHUE CKOPOCTH XHMUYECKOI
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OK 01
OK 02
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peaKLuu, B T.4. C TO3UINI IKOJIOTHYECKH 11eJIECO00pa3HOTO MOBEACHHS B OBITY M TPYIOBOH AEATEIBHOCTH B IEIISIX COXPAaHEHUS 2
CBOET0 3JJ0POBbs U OKPYIKAIOLIEH IPUPOJHON CPEIBL.
42. PerieHne NpakTUKO-OPUEHTHPOBAHHBIX 33/1aHUl Ha TprMeHeHue npuHnuna Jle-1llaTense st HaXOXKICHNST HAPABIICHHS
CMEIICHNsI PABHOBECHSI XUMHUYECKOH PEaKkIMy M aHaIN3 (PaKTOPOB, BIMSIONIMX HA CMEIICHUE XUMHUECKOTO PABHOBECHS
Pasgen 6. PactBopsl 2 OK 01
OcHOBHOe cojiep:KaHue 2 OK 02
IIpakTHYeckue 3aHATHSA 2 OK 07
43.PacTBOpeHHe Kak (U3MKO-XUMHYecKui nporecc. PactBopsl. CriocoObl IpUroToBiieHus: pacTBopoB. PactBopumocts. MaccoBas
Tema 6.1. JIOJIST PACTBOPEHHOro BemliecTBa. CMBICT MOKa3aTensl NMPEeAenbHO AOMYCTHMMOM KOHIEHTpPAllMKd U €ro HCIOJIb30BaHHE B OLCHKE 1
TloHsTHE 0 PacTBOpAX 9KOJIOTHYECKOH O€30MacHOCTH.
44 TTpaBuiia SKOJOTHYECKH IIEJICCO00Pa3HOTO MOBEICHHSI B OBITY U TPY/IOBOH EATEILHOCTH B LIENISIX COXPAHCHHUS CBOCTO 3I0POBbBS 1
U OKpY’Karollel IpUPOAHOI Cpesibl; ONACHOCTh BO3JEHCTBUS Ha JKUBbIE OPraHU3MBI OIPEAEICHHBIX BEILECTB. Pelenne npakTuko-
OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUI Ha PACTBOPBI, HCIOIb3YEMbIe B OBITOBOH M PON3BOJICTBEHHOM JEATEIBHOCTH YEIIOBEKa
IIpodeccuoHalIbHO-0PHEHTHPOBAHHOE Coep:kaHue (codep:KaHue MPHKIAJTHOI0 MORY.Is)
Pazgen 7. XuMmus B ObITY U MPOM3BOACTBEHHOIi 1eATEeIbHOCTH Yel0BeKa 6 OK 01
Xumus B OBITY 1 OcHOBHOe coep:kaHue 6 OK 02
IPOM3BOICTBEHHOH | Teoperuueckoe 00yueHne 2 OK 04
ACATCIIBHOCTH 45-46. Hoselimme IOCTHKEHUS XUMHYECKOU HayKd U XUMHYECKON TexHosorud. Ponb xumuu B 00eCIIeYeHH SKOJIOIHYECKOMH, OK 07
HCII0OBCKa SHEPreTUYeCKON W MHIEBOH Oe30MacHOCTH, Pa3BUTHU MEIOWNUHBL [IpaBmia momcka W aHaNW3a XUMHYECKOM WH(POPMALUU W3 2 K 1.2
pa3IUYHBIX ICTOYHUKOB (Hay4yHasi M y4eOHO-Hay4Has JIUTepaTypa, CpeiCTBa MaccoBoi nHdopmaluu, ceth ViHTepHeT)
IIpakTHyeckue 3aHATHS 4 K3
47-48.TTouck n aHaM3 KEHCOB O MPUMEHEHUH XUMHYECKUX BEIIECTB M TEXHOJIOTHI ¢ yyeToM Oy ryniei npogeccHoHaIbHOM K13
JISSITETIPHOCTH IO TeMaM: BaKHEHIIHME CTPOUTENbHBIE MaTepuanbl, KOHCTPYKIIMOHHBIE MaTepHajbl, KPacKH, CTEKJIO, KepaMHKa, 4
Marepuanbl I 3JCKTPOHMKH, HaHOMaTepualibl, TEKCTHJIBHBIE BOJIOKHA, MCTOYHHKHM JHEPTHM, OPTraHWYEeCKHE W MHHEpaIbHBIC
ynoOpeHus, IeKapCTBEHHBIE BELIECTBA, OBITOBAsI XUMHSI.
49-50.3amura: [IpencrasieHne pe3yabTaToB pelIeHUs KelicoB B popMe MHHHU-IOKIIA/A C IIpe3eHTaluel
IIpomeskyToyHast aTTecTAlMS 0 JUCHUILINHE (1M(]PepeHIUPOBAHHBIN 3a4eT) 2
Bcero 52
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3. VCJOBUS PEAJIM3ALIAN ITPOTPAMMBI OBIIEOBPA30BATEJILHOM
TACIATLIAH

3.1. TpeboBaHHMsI K MUHUMAJIBHOMY MaTepHAJbHO-TEXHUYECKOMY 00ecredeHHI0
Jns peanuzanuu nporpamMmbl JTUCHUIUIMHBL MIPELYCMOTPEHBI CIEAYIOLIUE CIEeHUaTbHbIE
MOMeIlEeHUs: yueOHbIN KaOUHET.

O0opynoBanmne y4e0HOr0 KaOUHETA: KOJUICKIIMH MPOCTHIX U CIIOXHBIX BEIISCTB W/WIH
KOJUJIEKIIMY TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOJ U MUHEPAJIOB, HU(POBEIE 00pa30BaTEIbHBIC
pecypcesl.

TexHuyeckue cpeacrBa 00y4eHHMsI: KOMIBIOTED C YCTPONCTBAaMH BOCIPOM3BEICHUS
3ByKa, IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C SKPAHOM, MYJIbTUMEIUITHAS TOCKA.

3.2. UnpopMmannoHHOe oOecnedeHne peain3alui NPOorpaMMbl
Ilepedyenn pexoMeHyeMbIX yueOHbIX U31aHuii, UHTepHeT-pecypcoB, 10MOJHUTEIbHOM
JINTEePaTyphl

OcHoBHasl IUTepaTypa:
1. Xumus 10, 11 kmace. I'a6puensta O.C., OctpoymoB W.I'., CnagxoB C.A. — Mockga:
[Ipocsemenue, 2022.
2. Xumus. 3a7a9HUK: yueOHOE TTOCOOre I CPEeIHETo MPOoPECCHOHATBHOTO 00pa3oBaHus /
0. A. JleGeneB [m ap.]; mom obOmei penmakmueit I'. H. dangeeBa. — MockBa: M3marenbcTBo
FOpaiit, 2020.
3. XuMus: yueOHUK JUIsl cpeaHero npodeccroHanbHoro oopasosanus / 0. A. JleGenes, I'.
H. ®anees, A. M. lN'onmy6es, B. H. [llanoBain; mox o6mieit penakiueit I'. H. ®aneesa. — 2-e u3g.,
nepepad. u gon. — Mocksa: M3aarensctBo FOpaiit, 2020.

JlonosHUTeILHAS JIUTEPATYypa:
1. MapteiHoBa, T. B. Xumusa: y4eOHMK M TPAKTUKyM ISl CPEIHETr0 Mpo(ecCHOHATBHOTO
obpazoBanus / T. B. MapteiHoBa, 1. B. ApramonoBa, E. b. ['omyHoB; o obmieli penakumeit T.
B. MapTeiHOBOM. — 2-¢ u31., uctnp. u aom. — Mocksa : U3narensctBo FOpaiit, 2020.

HNuTepHeT-pecypcenl:
www. Krugosvet.ru /yausepcanpHas sHnuKIoneus «Kpyrocsem/
http:// sciteclibrary.ru /Hayuno-TexHuueckas OndIuOTEKA/
www.auditorium.ru /oubnuorexka HHCTUTYTa «OTKPBITOE 0OLIECTBOY/
www. interneturok. ru («Bumeoypoku 1o mpeamMeram mKoJIbHON MpOrpaMMbI» ).
www. chemistry-chemists. com/ index. html (3;71€KTpOHHBII )KypHaT « XMUMUKA H XUMUSI» ).
www. hemi. wallst. ru («Xumus. O6pazoBaTeNbHbII CAUT AJS MIKOILHUKOBY ).
www.alhimikov.net (O6pa3oBaTeabHBIN CaNUT TSI IIKOJBLHHKOB).

© N wd e

www.chem.msu. su (DnekTpoHHast GHOTHOTEKA 10 XUMHH).
10 www. hvsh. ru (kypran «XuMus B ILIKOJIE ).
11. www.hij.ru (xypHan « XUMHS U )KU3HBY).
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA30OBATEJLHOMN TUCITATLINHBI

KOHTpOJ'IB U OICHKa pe3yJIbTaTOB O6y‘IeHI/I${ OCYHIECTBJIACTCA MPEIoJaBaTciicM B

mponecce IMNpOBCACHUA MPAKTHYCCKUX SaHﬂTHfI, TECTUPOBaHUsA, a TaKXKC BbIIIOJTHCHUA
O6y‘laIOH_[I/IMI/IC$I WHIAWBUYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHCHOB&HHﬁ.
Ne OK/ Monayas/Pa PesynbraTel 00y4ueHns Tunpl OleHOYHBIX MePONPUATHIA
IIK 3nei/Tema
| OcHOBHOE cojJep:kaHHe
1 Pazgen 1. OcHOBBI DopMyIHPOBATH
CTPOEHMS BellecTBa 0a3oBble TOHATUS U
3aKOHBI XUMHUHU
11 OK | Crpoenue atomoB | CocTaBlIATh XUMHUECKUE 1. Tect «CrpoeHne aToMOB  XMMHYECKHX
01 | xmmugeckux (GopMyITEI COeTMHEHNH B 5JIEMEHTOB M NIPUPO/Ia XUMHMUYECKOM CBA3MY.
SJIEMEHTOB U COOTBETCTBHUHU CO 2. 3amaun Ha COCTABJICHUE XUMHUYCCKUX (HOPMYIT
npupoaa CTCIICHBIO OKUCIICHU JBYXaTOMHBIX COEIMHEHNI (OKCI/II[OB, cym,(bHILOB,
XUMHUYECKOMI XUMHUYECKHX 3JIEMEHTOB, THIIPHUIIOB U T.II.).
CBA3H HCXO0s U3 BAJICHTHOCTH N 3. 3amaHnsa HA WCIOJB30BAaHUE XUMHUUYECKOMN
9JIEKTPOOTPULATEILHOCTH | CUMBOJIUKHU 51 Ha3BaHUU COeAMHEHU I 10
HOMEHKJIaType MEXYHapOIHOTO coro3a
TEOPETUYECKON M MPUKIAJHON XUMUU U TPUBUATBHBIX
Ha3BaHUH JUIT COCTAaBICHHS XHMHYECKHX (HOopMyT
JIBYXaTOMHBIX COEIMHEHUIl (OKCHIOB, CYJIb(OHIOB,
THIPHIOB H T.JI.) W JPYIHX HEOPTaHHMYCCKHX
COEIMHEHUN OTJENbHBIX KJIACCOB
1.2 OK | Ilepuonnueckuit XapakTepu3oBarthb 1. Tect «Meraiumyeckue / HEMETAUINYECKUE
01 | 3akoH u Tabnuia | XUMHUYECKHE SJIEMEHTHI B CBOMCTBA,
OK | JI.U. Mengeneesa | COOTBETCTBHH C HX 3NEKTPOOTPHIATEIIBHOCTE U CPOACTBO K DJIEKTPOHY
02 MIOJIOKEHUEM B XUMHUYECKUX OJJIEMEHTOB B COOTBETCTBHE C HX
MEePUOIUYECKON CUCTEME JNEKTPOHHBIM ~ CTPOGHHEM U TOJOXKEHUEM B
XUMHYECKUX 3JIEMEHTOB NIEPUOJUYECKON CHCTEME XHMHUYECKUX JJIEMEHTOB
JI.1. MenneneeBa .. Menneneenay.
2. IIpakTHueckue 3anaHus Ha YCTaHOBJIEHUE
CBSI3U MEXIy CTPOGHMEM aTOMOB XHUMHUYECKHX
9JIEMEHTOB W NEPHOAMYECKHM H3MEHEHHEM CBOWCTB
XUMHUYECKHX OJJIEMEHTOB M HMX COEIMHEHUH B
COOTBETCTBUU C MOJIOKEHHUEM
[lepnoguueckoii cucreme.
3. [IpakTuKO-OpUEHTUPOBAHHbIE
TEOpETHUECKHE  33JaHUs  Ha  XapaKTepHU3aLuio
XMMHYECKHX  3JIeMEeHTOB:  «Meramiuyeckue  /
HEMETAJNINYECKUE CBOICTBA,
ANEKTPOOTPHULATEIIBHOCTE U CPOJCTBO K JIIEKTPOHY
XMUMHYECKHX D3JEMEHTOB B COOTBETCTBHE C HX
JJIEKTPOHHBIM  CTPOCHHEM U MOJOXEHUEM B
[EPUOJUYECKON CUCTEME XUMUUECKHUX
snemenToB .M. MenneneeBa»
5 Pasznen 2. Xumuyeckue | XapakTepu3oBaTh THIbI KounrtpoabHas padora
peakuuu XHMHYECKHX peakuuii «CTpoeHue BellecTBa 1 XUMHUYECKHE PeaKIINU»
2.1 OK | Tunst CocTaBisaTh peakiuu 1. 3amauu Ha coCcTaBlIeHUE ypaBHEHUHN peaKIIHid:
01 | xumu4ecKkux COCITMHEHUS, PA3IIOKEHHSA, | — COCANHEHHMS, 3aMEIEHHUS, PA3JIOKEHHS, 0OMEHA;
OK | peaxuuii 0OMEHa, 3aMEIIEHNs, -— OKHCIHUTENBHO- BOCCTAHOBUTEIBHBIX PEAKLINN C
04 OKHCJIUTEIILHO- HCIOJIH30BAHUEM METOA DJICKTPOHHOIO OaaHca.
BOCCTAHOBUTECIIBHBIC 2. 3aj1aun Ha pacyeT Macchl BELIECTBA WM 00BbEMa
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peaxkiuu

ra3oB I10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
i 00BEMY OHOTO U3 YYACTBYIOIIUX B PCAKIIHU
BEIIIECTB; pacuETh Macchl (00bEMa, KOIHYeCcTBa
BEIIECTBA) MIPOAYKTOB PEAKIIMU, €CIH OJHO U3
BEIIIECTB UMEET MPHUMECH

2.2 OK | Dnekrpomutideck | CocTaBIATh ypaBHEHUS 1. 3amaHust Ha COCTABIICHUE MOJCKYJISPHBIX H HMOHHBIX
01 | as aMccomuanys U | XMMUYECKUX PEAKLUU peakuuil ¢ y4yacTHEM KHCJIOT, OCHOBAaHUH U COJIEH,
HMOHHBIH 06MeH MOHHOTO 0OMeHa ¢ YCTaHOBIICHUE U3MEHEHHS KACIOTHOCTH CPEIbI
y4acTHeM
HEOPTaHMYECKUX BEIIECTB
Pazgen 3. Ctpoenne u | HccinenoBaTh cTpoeHue u
3 cBoOiicTBa CBOlCTBA KonTtpoabHnas padora
HEOPraHUYeCcKUX HEOPraHM1€CKHUX «CBoiicTBa HEOPraHNYeCKUX BeleCTB)
BeIeCTB BellleCTB
3.1 OK | Knaccudukanus, | Kmaccudpummuposath 1. Tecr «Homenknatypa u Ha3BaHHE
01 | HOoMeHKIATypa ¥ | HEOPraHMYECKHE BEIIECTBA | HEOPTaHUYECKUX BEIIECTB UCXOMSA U3 UX XMMHYECKOH
CTpOEHHE B COOTBETCTBUU C UX (GopMyJIBl MM COCTABICHHE XHMHUYECKOH (POpMyIIBI
HEOPTaHUYECKUX CTPOCHHUEM HUCXO0Od W3 Ha3BaHUA BEIIECTBA IO MEXKIYHAPOAHOU
BEIECTB WA TPUBUAITEHOW HOMEHKIIATYPE».
2.3amaun  Ha pacyeT MacCcOBOM JOIM  (Macchl)
XMMHYECKOI'0 AJIEMEHTa
(coenuHeHwMs) B MOJIEKyJie (CMECH).
3. Ilpaktndyeckne 3amaHus IO  KIacCU(DUKAIUH,
HOMEHKIIaType u XMMHUYECKHM ¢dopmynam
HEOPTaHMYECKUX BEIICCTB Pa3IMYHBIX KIACCOB.
4 TlpakTHueckue 3aaHAS Ha oTpenieieHue
XIMHYECKOH aKTUBHOCTH BEIISCCTB B 3aBUCHUMOCTH
BHJIa XMMHYECKOH CBSI3M W TUIA KPUCTAIUIMYECKOH
peuieTku
3.2 OK | ®usuko- VYcranaBnuBarthb 1. Tect «OcoOECHHOCTH XUMHYECKHX CBOWCTB
01 | xumuyeckue 3aBHCHMOCTh OKCHJIOB,  KHCJIOT,  OCHOBaHUH,  aM{(OTEpPHBIX
OK | cBoiicTBa (U3MKOXUMHYECKUX THIIPOKCHIOB M COJICH.
02 | HEOpraHWYECKUX | CBOWCTB HEOPraHHYECKHX | 2. 3amaHust Ha  COCTaBIICHHE  YpaBHEHHI
BEIIIECTB BELIECTB OT CTPOEHHUS XMMHYECKHX pEaKIUi ¢ ydyacTHEM IPOCTHIX U
aTOMOB M MOJIEKYI, a CIOXKHBIX ~ HEOPTaHWYECKHX  BEMIECTB:  OKCHIOB
TaKKe THIA METaJJIOB, HEMETAIOB U aM(OTEPHBIX JJIEMEHTOB;
KPHCTAIUIHYECKOii HEOPraHWYEeCKHX KHUCIIOT, OCHOBAaHUH U aM(l)OTepHL{'X
peteTkn THIPOKCHIOB, HEOPTaHUYECKUX COJICH,
XapaKTepU3yIOIIUX HMX CBOWCTBA W  CIOCOOBI
MOy 4CHHMSI.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETHUYECCKHE 3a/laHUsl Ha CBOWCTBA W IONYYCHHE
HEOPTaHMYECKUX BEIIECCTB
3.3 OK | Unentudukanust | Hccnenosars 1. IIpaKkTHKO-OpHEHTHMPOBAHHbIE  3aaHUSA IO
01 | HeopraHW4yecknx | KaueCTBEHHBIC PEAKIMH COCTaBJICHUIO XHMHYECKHX pEaKIuil C ydacTuem
OK | BemiecTB HEOPTaHMYECKUX BEIIECTB | HEOPTAaHMYECKUX BEIIECTB, HCIIONB3YEMBIX IS WX
02 uAeHTH(UKALINH.
OK
04
4 Paznen 4. Ctpoenue u
. Hccaenosats cTpoenue u
CBOMCTBA CBOHCTBA OPraHMUecKHX KOH}"pOJ‘IbHaﬂ pabora
OpraHHYecKHX «CTpoeHHE U CBOWICTBA OPraHNYECKUX BEIECTB)
- BelllecTB
4.1 OK | Knaccudukarus, Knaccugumuposars 1. Bamanns Ha COCTaBJICHUE Ha3BaHUU
01 | crpoenue n OpraHUYECKUE BEIIECTBA B | OPraHMYECKUX COCIMHEHHH MO TPUBHAIBHOW WIIN
HOMEHKJIaTypa COOTBETCTBUH C UX MEXXIyHapOIHON CHCTEMaTHIeCKOH HOMEHKIIAType.
OpPraHUYECKUX CTPOCHUEM 2. 3agaHusl Ha  COCTaBJICHHWE TOJHBIX H
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BEIIIECTB COKPAIIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHUYECKHUX
BEIECTB OTJENbHBIX KIIACCOB.
3. 3amaun  Ha  OMNpelmeleHHe IpocTeifmeit
GbopMyJIBI  OPraHWYECKOM MOJEKYJbI, HCXOII U3
3JIEMEHTHOTO cocTaBa (B %)
4.2 OK | CsoiicTBa VYcranaBiauBaTh 1. 3amaHusT Ha  COCTaBJIEHHE  YPaBHEHUI
01 | opraHM4YecKHxX 3aBHCHMOCTh XUMHUYECKHX PpEaKIHid C Yy4JacTHeM OpPTaHHMYEeCKHX
OK | coenuHeHHI (U3HKOXUMHYCCKUX BELLECTB HA OCHOBAHUM UX COCTAaBa U CTPOEHHUSI.
02 CBOMCTB OpraHUYECKMX 2. 3amaHusi Ha  COCTaBIICHWE  YpaBHEHUI
OK BEILECTB OT CTPOCHUSA XUMHUYCCKUX peaKuHﬁ, WILTIOCTPUPYIOIINX
04 MOJIEKYT XAMHYECKHE CBOMCTBA C y4YETOM MEXaHU3MOB
MPOTEKAHUSI TAaHHBIX PEAKIU U TeHETUYECKON CBS3U
OpraHNYeCKHX BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTHple 3a7aun MO ypaBHEHUSM pEaKIUuit
C y4acTHEM OpPraHuYeCKUX BELIECTB.
4.3 OK | Unentudukamnms Uccnenosars 1.IIpakTUKO-OpUEHTHUPOBAHHbBIE 3aJaHus o
01 | opraHm4YecKHx Ka4yeCTBEHHBIE PEaKIIH COCTABJICHUIO XHMHYECKHX pPEaKIHd C yJ9acTHEeM
OK | BemiecTs, uX OpPTaHUYIECKHUX OpPTaHWYECKHUX BEIIECTB, B T.4. HCHOIB3YEMBIX IS UX
02 | 3HauYeHHUE H COEIMHEHUHN OTIENbHBIX UICHTU(GUKAIIMA B OBITY U IPOMBIIIIJICHHOCTH.
OK | mIpUMEHEHuE B KJIacCOB
04 | ObITOBOI U
MIPOU3BOJICTBEHHO
H IeITEeIbHOCTH
YeoBeKa
5 Pazpnen 5. XapakTepuzoBathb
Kunernueckue u BJIMSIHUE PA3JIMYHBIX
TepMOAUHAMMHYECKHE (axkTopoB Ha
3aKOHOMEPHOCTH PaBHOBecCHe M CKOPOCTh
NPOTEeKAHHUS XHMHYECKHX PeaKiuii
XUMHUYECKHUX peakuuii
5 OK 01 | CkopocThb XapakTepu3oBaTh [TpakTUKO-OpUEHTUPOBAHHBIE TEOPETUIECKUE
OK 02 | XUMHYECKUX BIIMSIHUE KOHLIEHTpaLU1 3aJaHWs Ha aHauu3 (aKTOpPOB, BIMAIOIIUMX Ha
peakuui. pearupymoomux BelecTB U | U3MEHEHHEe  CKOPOCTH ~ XUMHUYECKOW  PEaKIIHH.
Xumudeckoe TeMIepaTyphl Ha [IpakTHKOOPUCHTUPOBAHHEIC 3aJaHHs HA TIPUMCHEHUC
paBHOBecHE CKOPOCTh XUMHUYECKUX TIPUHIUTIA Jle-1Tatense TUTS HaXOXXICHUS
peakiui HalpaBJICHUs] CMELIEHUS PaBHOBECHUS XHWMHUYECKOU
XapakTepu3oBaTh peakuu W aHaMM3 (AKTOPOB, BIHUAIOMIMX HA
BIIMSTHAE M3MEHEHUS CMeIIeHIEe XUMUYIECKOTO PaBHOBECHS
KOHIIEHTpPAIIUX BEIIECTB,
PEaKIiH Cpeapl u
TeMIepaTypbl Ha
CMETIEHIE XUMUIECKOTO
paBHOBECHS
6 HccnenoBarb HCTUHHBIE
Pa3nean 6. PaCTBopr PAacCTBOPLI € 3aJaHHBIMH
XapaKTepUCTHKAMU
6.1 OK 01 | Ilonsarue o Paznuuath UCTHHHBIE 1. 3a/auu Ha IPUTOTOBIIEHUE PACTBOPOB.
OK 02 | pacTtBOpax pacTBOpBI 2. [IpakTuKO-OpUEHTHPOBAHHBIEC PACUETHDBIE
3a/laHus Ha IUCIIEPCHBIE CUCTEMBI, UCIIOJIb3YEMBIE B
OBITOBOW U
MIPOU3BOJICTBEHHOU JIEATENILHOCTH YeIOBEKa
1 IIpodeccnoHaNIBbHO-OPHEHTHPOBAHHOE CO/lePKaHNe (CoAepKaHHe NPUKIATHOT0 MOLYJIs)
7 OuenuBathb nocjaeacTeust | 3amura Keiica (c y4eToM Oynyuei

Paznes 7.

Xumus B ObITY M
NMPOU3BOICTBEHH O
AeAATeTbHOCTH

OBITOBOM H
TMPOU3BOACTBEHHOI
JAeATeJIbHOCTH YeJIoBeKa
C MO3UIHI

npogeccHOHAIBbHOI 1esITeIbHOCTH)
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YeJI0BCKA

IKOJIOTHYEeCKOH
0€30IacHOCTH

7.1

OK 01 | Xumus B ObITy
OKO02 | un
OK 04 | IpOouU3BOACTBE

OK (7 | HHOH

TIK JACATCIIPHOCTHU
1.2 YCJIOBCKa
LIK3

LIK13

OLeHUBATh MTOCIIEACTBUS
OBITOBOM K
MIPOU3BOJICTBEHHOM
JIeITEIbHOCTH YEJIOBEKA C
MMO3UIIHI YKOJTOTHICCKON
06€30MacHOCTH

Ketic (¢ yuerom Oymymieit mpodeccrnoHamTbsHON
JIESITENIbHOCTH ) BO3MOKHBIE TEMBI KEHCOB:

1. [MoTeruieHne KIMMaTa 1 BHICBOOOXKICHHE
ra30BBIX THAPATOB CO JIHA OKEaHa.

2. Bynyuie MaTepuansl i aBHa-, MAIHO- U
pUOOPOCTPOCHHUS.

3. Hosrie MaTepmaitsl U1l COMTHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE PaCTUTEIIBHBIX
npernapaToB
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