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1 OBLIAMA XAPAKTEPUCTUKA NMPUMEPHOU AJAIITUPOBAHHOM
IMPOI'PAMMBI YYEBHOU JUCHUIIJINHBI

1.1 MecTO AUCHHUILUINHBI B CTPYKTYpe OCHOBHOI NpodeccnoHaIbHOI 00pa3oBaTe/IbHOM
NPOrpaMMblI
O061eo0pa3oBaTesibHas JUCHUILIMHA « XUMUS» SIBJISETCS YacThbIO 0053aTebHON IPEIMETHON
obnactu «EcrecTBeHHOHAYYHbIE JUCIUIUIMHBDY U U3ydaeTcs B 00111e00pa30BaTeIbHOM LIUKJIE
y4eOHOr0 IMIaHa OCHOBHOHW MPo(hecCuoHanbHOM 00pa30oBaTeNIbHOM MporpamMmel. Jluciuruimmaa
UMEET MEKIIPEIMETHBIE CBA3U C TUCLUITIMHAMU 00111e00pa30BaTeIbHOTO U
0011enpoecCHOHAIBHOTO IIUKIIOB, a TAKXKE C MEXAUCLUITIMHAPHBIMU KYpCaMu U
npodecCHOHATBHBIMU MOYJIIMU NPO(ecCHOHaNBHOro Hukia. OdmeodpazoBarenbHast JUCLUIUIMHA
«Xumusy» ABIsETCA 0053aTeIbHON YacThio 00meodpaszoBarenbHoro nukiaa OIIOIT CITO B
cootercTBUM ¢ PI'OC no cnennansuoctu 09.02.07 MapopMamoHHbIe CHCTEMBI U
IPOTPaMMHUPOBaHUE I 00yUYaAIOMIUXCSI ¢ HAPYIICHUSIMU 3PCHHUS.

1.2 Ileau U IUIAHMpPYeMble Pe3yJbTAThbl 0CBOCHHUS AU CHUILIHHBI

1.2.1. lleau 1 3aAa94 JUCHUINIMHBI

@dopMUpOBaHHE Yy CTYJIEHTOB  IHPEACTaBICHUS O XHUMHYECKOH cocTaBistolei
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpPAa KaK OCHOBBI MPHHATHS PEIICHHA B JKU3HEHHBIX U
IPOM3BOJICTBEHHBIX CUTYallUsAX, OTBETCTBEHHOT'O IIOBE/ICHUS B IPUPOJIHON cpejie.

3agauu AUCHMILINHBI:

1)  chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHX TPOLIECCOB
ABJICHUM B OKpYXalolled cpele, LEJIOCTHOM HAydyHOM KapTUHBI MHpA, B3aWUMOCBSI3H U
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2  pa3BHUTh YMEHHUS COCTABIATH (POPMYJIbI HEOPTaHMUYCCKUX U OPraHUYECKHX BEIICCTB,
YPaBHEHMsI XMMMYECKHX peakiuil, OOBSICHATh HUX CMBICI, HHTEPHPETHPOBATH pPE3YJIbTAThI
XUMHYECKHUX IKCIEPUMEHTOB,

3d chopmupoBaTh HABBIKH MPOBEACHHS MPOCTEHIINX XMMHUUYECKUX IKCIICPHMEHTATBHBIX
UCCJIEJOBAaHUM € COOJI0/IEHEM MPaBUIl OE30M1acCHOr0 OOPAILEHHS C BEIIECTBAMU U JaOOPATOPHBIM
000pya0OBaHUEM;

4)  pa3BUTh yMEHHS HCIOJIB30BaTh HHPOPMAIIMIO XMMUYECKOTO XapakTepa 13 pa3InIHbIX
UCTOYHUKOB,;

5 cdopmupoBaTh yMeHHS MNPOTHO3UPOBATH TIOCIEACTBHS CBOCH JEATCIBHOCTH H
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MTPOLIECCOB,;

6 cdhopMupoBaTh TOHMMAaHWE 3HAYUMOCTU JOCTHIKCHUH XUMHUYCCKOH HayKd U
TEXHOJIOTUH JUIs Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.



1.2.2. IlnanupyemMsblie pe3yabTaTbl OCBOEHHsI 0011e00pa30oBaTeIbHOM TUCUMILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue NUCUUIUIMHA UMeeT npu popMupoBanuu u pa3sutuu OK :

OK O0l1. BoiOuparp cmocoObl pemeHus 3agad  Npo(ecCHOHAIBHOW J1eATebHOCTH
MPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTAM;

OK 02. Hcnonbs3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHAIW3a W HWHTEPIpETaLuu
uH(popMalui, U HHPOPMAIMOHHBIE TEXHOJIOTMU MJIS BBIIOJHEHUS 3aJay MpodeccrnoHalbHON
JESITEIIbHOCTH;

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PabOTaTh B KOJUICKTUBE U KOMaH]IC

OK 07 CopuelicTBOBaTh COXPAaHEHHUIO OKPYXKAIOLIEH Cpelbl, PecypcocOEpEeKeHHUIO,
MPUMEHSTh 3HaHUA 00 U3MEHEHUH KIIMMaTa, MPUHIUIIBI OepeXIIMBOTO MPOU3BOACTBA, d3PHEKTUBHO
JIEHCTBOBATH B YPE3BBIYANHBIX CUTYyaLUAX

IIK 1.1®opmupoBaTh anropuTMbl pa3pabOTKH MPOTPAMMHBIX MOAYJIEH B COOTBETCTBHH C
TEXHUUYECKHUM 33JIJaHUEM.

B pamkax nmporpammsbl yueOHON NTUCHUIUIMHBI 00Yy4alOIUMUCS OCBaWBAIOTCS JTMUYHOCTHBIE,
MeTanpeMETHbIE U MIPEIMETHbIE PE3yJIbTaThl B cOOTBETCTBUH ¢ TpeboBaHusmMu ®I'OC cpengnero
o011ero oopa3oBaHus:

Oo6mue [InarupyemMblie pe3yabTaThl (JIMIHOCTHBIC. METAIIPEIMETHEIC M PEAMETHBIC)
KOMIIETCHIIUH,
OO6mue (TMIHOCTHBIC U

JIMYHOCTHEIC JucnurmmHapHelie (IpeaMeTHBIC)

P — MeTanpeaMeTHbIE)
B dacTtu Tpy10BOro BOCIUTaHUS: - BIIaJIETh CHUCTEMOM XHMHYECKHUX 3HAHMHI,
- TOTOBHOCTh K TpPYIy, OCO3HAHHUE | KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIUE
LIEHHOCTH MacTepCTBa, | MOHATHS (XUMHYECKANW DIIEMEHT, aTOM,
TPYIOIIO0WHE; JJIEKTPOHHAsE 000JI0YKa atoma, s-, p-, O-
- TOTOBHOCTh K AKTUBHOW | AJICKTPOHHBIC OpOWMTAIM aTOMOB, WOH,
JEATETFHOCTH TEXHOJIOTMYECKONH U | MOJIeKyJa, BaJICHTHOCTb,
COIMAITEHOU HATPaBICHHOCTH, | AJIEKTPOOTPUIIATETFHOCTS, CTEIICHb
CITOCOOHOCTh WHUIIUAPOBATh, | OKUCIICHHUS, XHUMHYECKas CBsI3b, MOJIb,
IJJaHUPOBATh W CAMOCTOSTEIBHO | MOJIsIpHAsT Macca, MOJSIpHBIA  00BeM,
BEITIOHSTH TAKYIO IEATEIEHOCTE; VIIEPOAHBIA  CKeNeT, (QyHKIMOHAIBHAS
- WHTEpeC K pa3iuyHbIM cdepam | rpymma, paaukaid, HW30MepHs, H30MEpHI,
po(heCCUOHAIBHOM JIEATEIbHOCTH, | TOMOJIOTHYECKHIA pAn, TOMOJIOTH,
OsnajgeHue YHUBEPCAIBHBIMU | YTIIEBOJAOPOIBI, KHUCIIOPO/I- u
y4eOHBIMU MMO3HABATENFHBIMU | a30TCO/EpIKaIIHe COEJIUHEHMS,
JIEHCTBUSAMMU: OHOJIOTHYECKHI aKTHUBHEIC BEISCTBa
a) 0a30BbIE JIOTHYECKHE TEHCTBHS: (yrieBomabl, OKUPBI, O€JIKH), MOHOMEP,

OK 01 - CaMOCTOSITENIbHO (hopMyIHMpOBaTH | MOIUMEp, CTPYKTYpHOE 3BEHO,

M aKTyallu3UpoBaTh  IPOOJIeMy, | BEICOKOMOJIEKYIISIPHBIE COEJIMHEHMS,
paccMaTpuBaTh €€ BCECTOPOHHE; KpUCTaJUTHYeCKas pereTka, THIIBI
- YCTaHaBJIMBATh CYIIECTBEHHBIH | XUMUYECKMX peakiuil  (OKUCIUTEIHHO-
MpU3HaK WJIA OCHOBaHUS ISl | BOCCTAHOBHUTEIBHBIE, 9K30-U
CpaBHEHUS, KIAaCCUPUKANMH H | SHIOTEPMHUUYECKHE, PEAKIIMH  HOHHOTO
00001IeHS; oOMeHa), pactBop, 3EKTPOIUTHI,
- ONpENENITh LENH NEATEIbHOCTH, | HEIJIEKTPOJIUTHI, SIEKTPOIUTHYECKAS
3a/1aBaTh MapaMeTpsl U KPUTEPUU UX | AUCCOIHAITNS, OKHCJIUTEb,
JIOCTHIKEHHS; BOCCTAHOBUTENh, CKOPOCTH XUMHYECKOMN
- BBIBJIATH 3aKOHOMEPHOCTH U | PEaKlUH, XHUMHYECKOE paBHOBecHe),
MPOTUBOPEYHS B PACCMATPUBAEMBIX | TEOPUM W 3aKOHBI (TEOPHS XHUMHUYECKOTO
SIBJICHUSIX CTPOEHHUSI OpraHuyvecKkux BemecTs A.M.
- BHOCHUTH KOPPEKTUBBI B | bytnepoBa, Teopus 3IEKTPOIUTUYECKON
JIeSITCIIbHOCTb, OLICHUBATh | AUCCOLMALNU, NIeproaudyeckuil 3akon .M.
COOTBETCTBHE pE3yJIbTATOB IIEJsIM, | MeHmeneeBa, 3aKOH COXpPAaHEHUS MAacChl),
OIICHUBATh PHUCKH  TIOCIEICTBHMA | 3aKOHOMEPHOCTH, CHUMBOJHYECKUN SI3BIK
JIeSITeIIbHOCTH, XUMHH, (HAKTOJIOTUYECKUE CBEJISHHUS O




- pa3BUBaTh KPEATHBHOE MBINUICHHAC
TIPH PELICHUH )KU3HEHHBIX MPO0IeM

0) 0a3oBBIE HCCIIEI0OBATEILCKIE
JICUCTBUSA:

- BIageTh HaBBIKAMH y4eOHO-
HCCIIEJIOBATEIIbCKOM U MPOEKTHOM
JIESATEIILHOCTH, HaBBIKAMH
paspeieHus mpooiem;

- BEISIBIISITH MIPAUYUHHO-
CJIe/ICTBEHHBIE CBSI3H u
aKTyaJIn3UpPOBATh 3a/1auy,
BBIIBUTaTh THIIOTE3y €€ pPEelIeHHUs,
HaXOAWTb apryMeHThI JUTS
JIOKa3aTebCTBA CBOMX

YTBEPIKICHHUH, 3371aBaTh MapaMeTPhI
1 KPUTEPHH PEIICHUS;

- aHaJII/I3I/IpOBaTI) HOHy‘ICHHI)IC B
XOJIe pEIleHHs 3aJa4i Pe3yabTaThl,
KPHUTUYIECKU OILICHHUBATh Hx
JIOCTOBEPHOCTh,  IPOTHO3MPOBATH
U3MCEHCHUEC B HOBBIX YCJ'IOBI/IHX;

- yMeTh TIEPEHOCUTH 3HAHUS B
[IO3HABATEIbHYI0 W IPAKTUYECKYIO
00J1aCTH KU3HEACATCIHBHOCTH;

- YMEThb UHTErpUPOBATH 3HAHUS U3
pasHBIX IPEAMETHBIX 001aCTeH;

- BBIIBUT'aTh HOBBIC nacu,
HpeHHaFaTb OpI/IFI/IHaHBHI)IC
TOJIXOJIbI U PEIICHHS;

- CIOCOOHOCTh HX HCIIOJIb30BAHUS B
MO3HABATEJIbHOH W  COIIMAJIbHOM
MpaKTUKe

CBOWCTBax, COCTaBe, MOJIYYCHUH U
0€30I1aCHOM MHCIIOJIb30BaHUM BaXKHEHUIIHMX
HEOPraHMYECKUX U OPraHUYECKUX BELIECTB
B OBITY W MNPaKTHYECKOH NesATEIBHOCTH
YeJI0BEKa;

- YMETb BBISIBIIATH XapaKTEPHbIE IPU3HAKH U
B3alMOCBS3b W3yUYEHHBIX TIOHSATHH,
MPUMEHITH COOTBETCTBYIOIIWE TIOHTHUS
IIPU ONHCAaHUM CTPOEHUSI U CBOMCTB
HEOPraHMYECKHX U OPraHUYECKUX BELIECTB
U UX TPEBPaIICHUH; BBISABISATH B3aUMOCBS3b
XMMUYECKUX 3HAaHUH C TOHATHSAMH U
IIPEICTABICHUSIMU IpyTUX
€CTECTBEHHOHAYYHBIX TPEAMETOB;

- yMeTh WCIOJNb30BaTh HAaMMEHOBaHUS
XUMUYECKHUX COEIMHEHUH
MEXIyHapOJIHOTO COI03a TEOPETHUECKON U
OPUKIaTHOH XHMHUM ¥ TpPUBHAJbHBIC
Ha3BaHMUs BaXHEHIINX BEIIECTB (ITHIICH,
alleTUIICH, TJIMLEPHH, denou,
¢dbopmanbaerus, YKCyCHas KHCJIOTa,
[JIMLWH, YrapHbld Tra3, YIJIeKHUCIbId ras,
aMMMaK, TalleHasi W3BECTb, HeETalleHas
U3BECTh, NIMTHEBAs Ccola M JIPyTuXx),
COCTaBIISITH (POPMYJIBI HEOPTaHHUYECKUX U
OpPraHMYECKHX  BELIECTB,  YPaBHEHUS
XUMUYECKUX Ppeakiuid, OOBICHATh HX
CMBICII;  TIOATBEPXAaTh  XapakTepHBIE
XUMUYECKHe CBOMCTBa BEILIECTB
COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMH U
3aIuCsIMU ypaBHEHUH XAMHUYECKUX
peakiuii;

- YMEThb YCTaHaBJIMBATh NPHHALICKHOCTh
U3yUYEHHBIX HEOPTraHUYECKUX 17§
OpPTaHUYECKMX BEUIECTB K OMNpEJeIEHHBIM
KjlaccaM W IpynmaM  COEAMHEHHMH,
XapaKTepH30BaTh X COCTAB M BaXKHEHIINE
CBOWCTBA; OMpPEACHATh BHIBI XUMHUYECKHX
CBsI3ei (kKoBajeHTHa, WOHHas,
MeTaJUINYecKasi,  BOJOPOAHAs),  THUIIBI
KPUCTAJUINYECKUX  PEMIETOK  BEIIECTB;
KJIacCU(PUIIMPOBATh XMMUYECKUE PEaKIINH;
- chopMupoBaTh  NpPEACTABICHHUA: O
XUMHUYECKON COCTABJISIFOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI MHpa, POJIH
XVUMUU B TO3HAHUM SIBICHUHA NPHUPOIBI, B
(OpMHUPOBaHUHM MBIIIJICHUS WU KYJIBTYDBI
JWYHOCTH, ee (GYHKIMOHAITBHON
IrPaMOTHOCTH, HEOOXOJUMOM I peLIeHus
MPAaKTUYECKUX 337a4 M  JKOJIOTHYECKU
000OCHOBaHHOTO OTHOHIIEHHS K CBOEMY
3I0POBBIO ¥ IPUPOIHOI cperne;

- yMeTh TNPOBOAUTH  pacyeTbl IO
XUMUYeCKUM (opMylaM ¥ ypaBHEHHUSIM
XUMUYECKUX PEAKIUH C HWCIOJIb30BaHHEM
(U3NUECKUX BEJIMYMH, XaPaKTEPHU3YIOLINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:




Maccel, o0beMa (HOpMalbHBIE YCIIOBHS)
ra3os, KOJIMYECTBA BCILICCTBA,
UCTIONB30BaTh  CHUCTEMHBIC XHMHUYECKHE
3HAaHUsI AN TOPUHSATHA ~ pelICHUH B
KOHKPETHBIX  JKH3HCHHBIX  CHTYaIHsX,
CBSI3aHHBIX C  BEHNIECTBAMH U HX
MPUMEHEHUEM

OK 02

B o0gacTM HEeHHOCTH HAY4YHOIO
NO3HAHMA:

- c(hopMHPOBAHHOCTH
MHUPOBO33pEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIKO  pa3BUTHSI  HaykKu U
00I1eCTBEHHOM MPaKTUKY,
OCHOBAaHHOTO Ha JIMAJIOre KYJIbTYD,
CIOCOOCTBYIOMIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUDE;

- COBEpILIECHCTBOBAHUE S3BIKOBOM M
YUTATENbCKOM  KYyJNBTYpbl  Kak
CpeICcTBa B3aUMOJIEHCTBUS MEXKIY
JIFOABMU U IMO3HAHUA MUPaA,

- OCO3HAaHUE LIEHHOCTU HAy4YHOU
JIEATEIBHOCTH, FOTOBHOCTh
OCYIIIECTBIISTh MIPOEKTHYIO u
HCCIIEA0BATENbCKYIO JIEATEIbHOCTD
WHIUBUYAJIHO U B IPYIIIE;

OsBJaaenune YHHBeEpCAIbHBIMU
Y4eOHBIMHU MO3HABATEJILHBIMH
JelCTBUSIMMU:

B) padoTa ¢ uHdopmanueii:

- BJAJCTh HaBBIKAMH MOJYYCHUS
WHPOpPMAIUK W3 HCTOYHHKOB
pasHbIX THUIOB, CAMOCTOSTEIHLHO
OCYIIECTBIISITh  TOWCK,  aHAJHU3,
CHUCTEMATH3AIUI0 U MHTEPIPETAIUIO
WHPOPMAIIUKN Pa3JIMYHBIX BUJOB U
(hopM npeICTaBICHUS;

- CO371aBaTh TEKCTHl B Pa3IMYHBIX
dopmarax ¢ y4eTOM Ha3HAYCHUS
WHQOPMAITUH U 1IeTICBOI ayAUTOPHH,
BBIOMpasi ONTHUMAIBHYIO  (GopMy
NPEICTABICHUS U BU3YyaTH3aIl1H;

- OLECHMWBATh  JIOCTOBEPHOCTH,
JETUTUMHOCTh ~ MHpOpMAIH, ee

COOTBETCTBHE MPaBOBBIM "
MOPaJIBbHO-3THYECKUM HOPMaM;

- HCIIOJIhb30BaTh cpencTBa
WHPOPMAITUOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
peuieHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHM3aIlMOHHBIX 3a71a4 c
COOIII0ICHNEM TpeOOBaHUI
9PrOHOMUKH, TEXHHUKH
0e3oImacHoCTH, TUTHEHEI,

pecypcocOepekeH s, MPaBOBBIX U

- yMeTh IUIAaHUPOBaTh W  BBINOJHATH
XUMUYECKUH SKCHEPUMEHT (IIPEeBpAaLICHUS
OpPraHUYECKUX BEIIECTB MPU HarpeBaHHU,
MOJTyYeHWE JTWIEHAa U U3y4YEeHHE ero
CBOIMCTB, KaueCTBCHHBIC pEAaKIMH Ha
QIIBJICTU/IBI, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypanusi O€NKOB MpH HarpeBaHUH,
[BETHBIC pPEaKIHU OEJKOB; MPOBOIUTH
peakuuu HWOHHOTO OOMEHa, ONpeAessTh
Cpelly BOJHBIX DPacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cynb(aT-, KapOOHAT- ¥ XJIOPHU/I-
AHUOHBI, HAa KAaTHUOH aMMOHHA; PpCIIaThb
OKCICPUMCHTAJIILHBIC 3ada4yu 110 TEMaM
"Mertamib" u "HemeTtamisr") B
COOTBETCTBHM C TPAaBWIAMH TEXHHKH
O0e3omacHOCTH  Tpu  OOpamieHuH  C

BEIECTBAMH u 71abOpaTOPHBIM
0bopynoBaHHEM; HPEICTaBIIATh
PE3YJIbTAaTbl XUMHUYECKOT'O OKCIICPUMECHTA B
tdhopme 3armcu ypaBHEHUH
COOTBETCTBYIOLIHX peaxuuit u

(hopMyIMpOBaTH BBIBOJBI HA OCHOBE ATHX
pEe3yJIbTATOB;

- yMETh AaHaIM3UPOBaThb XHMHUYECKYIO
nHPOPMALIMIO, TONYyYaeMyl0 H3 Pa3HbIX
UCTOYHUKOB (cpencts MacCcOBOM
uHopMaIuu, cetb IHTEpHET U IpyTHe);

- BJIaIETh OCHOBHBIMH METOJIaMH HAyYHOTO
IIO3HaHU BCUICCTB U XUMHWYCCKHUX SIBIICHUM
(HabmrofieHne, W3MEpeHHe, AKCICPUMEHT,
MOJICJINPOBAHHUE);

- YMEThb IPOBOJIUTH PacyeThl MO
XUMUYECKUM PopMyJiaM U ypaBHEHHUSIM
XUMUYECKHX PEaKLUH ¢ UCIIOIb30BaAHUEM
(U3NYECKUX BEINYHH, XapaKTePU3yIOLINX
BEILIECTBA C KOJMYECTBEHHOH CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS)
ra3oB, KOJIMUECTBa BEILIECTBA;
HCIIOJIb30BATh CUCTEMHBIC XUMHNYCCKUC
3HaHUS IS IPUHATHUS PEILECHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUIX,
CBSI3aHHBIX C BELIECTBAMH U UX
NPUMCHCHUEM




ATHUYECKUX HOPM, HOpM
WHPOPMAITMOHHON 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS
u 3aIUTHI uH(pOpPMaIIHH,
WHOOPMAITMOHHONH  O€30IacHOCTH
JUYHOCTH,

OK 04

- TOTOBHOCTb K CaMOPa3BHTHIO,
CaMOCTOSITEIIbHOCTH u
CaMOOIPEIEIICHUIO;

-OBJIaZICHUE  HaBBIKAMHM  Yy4eOHO-
HCCIIEN0BATEIbCKOM, MPOEKTHOU H
COLMAJIBHOU JESATENBHOCTH;

OsJaaenue YHHBepCAJIbHBIMHU
KOMMYHUKATUBHBIMHU
JelCTBUSIMMU:

0) coBMecTHAs JeTeJbHOCTD.

- TOHUMAaTh ®  WCIIOJNB30BaTh
MpEeUMYyIlIEeCTBa  KOMaHAHOU 5
WHIWBUAYaTBHON paboThl;

- TpPUHAMATh [EIH COBMECTHOU
JEeSTEIbHOCTH, OPraHW30BBIBATh U
KOOPIMHHUPOBATh JICHCTBUSI TIO €e
JMIOCTKEHHUIO:  COCTaBIATh  IUIaH
JICUCTBUNA, pacnpenensiTb poiau ¢
y4eTOoM MHEHUH YYaCTHUKOB
0o0cyXIaTh pe3yIbTaThl COBMECTHON
paboTHI;

- KOOPIWHHPOBAaTh U BBINOIHATH
paboTy B YCJIOBHSAX PCaJIbHOTO,
BHAPTYaJIBHOTO "
KOMOWHHPOBaHHOTO
B3aUMOJICUCTBHUS;

- OCYIIECTBIIATh MTO3UTHBHOE
CTpaTermyecKkoe  ITIOBEJCHHE B
Pa3INYHBIX CUTYalHsX, MPOSBISTH
TBOPYECTBO W BOOOpakeHHE, OBITH
WHUIMATABHBIM

Osnanenue YHUBepCcATbHBIMH
PeryJsiTUBHBIMH 1€eiiCTBUAIMU:

r) MPpUHATHE ce0f W JPYrux
JIIO/ICH:

- IPUHUMATh MOTHBBI U apryMEHTHI
IpyTHX  JIOACH TIpU  aHAIH3e
PE3yIbTaTOB JESITeTLHOCTH;

- MPHU3HABaTh CBOE MPABO W IPaBO
JIPYTHX JIFOJIel Ha OMINOKHY;

- pa3BuBaTh CIIOCOOHOCTH TIOHUMATh
MUP C MMO3UIINHU JIPYTOTO YeTIOBEKa;

- YMETh IUIAaHUPOBATh U BBIIOIHATh
XUMUYECKUH SKCIIEpUMEHT (ITpeBpalleHUs
OpPraHMYECKUX BELECTB IIPU HaIPEBaHMUU,
MOJTyYeHUE STHJICHA U U3Y4YEHHUE €ro
CBOICTB, KaYECTBCHHBIEC PEAKIIUH HA
QIIBJICTU/IBI, KpaxMaJl, YKCYCHYIO KHCIIOTY;
JeHaTypauys OeNKOB IPU HarpeBaHuH,
LBETHBIE PEaKLU OEJIKOB; TPOBOIUTD
peaxkuy HOHHOTO 0OMeHa, ONpeaesTh
Cpedy BOAHBIX PaCTBOPOB, KAUECTBCHHBIE
peaknuu Ha cynbhar-, KapOoHaT- U
XJIOpUA-aHUOHBI, HAa KATUOH aMMOHMUS;
pelaTh SKCHICPUMCHTAJILHBIC 3a1a4U 110
teMmaM "Metamer" u "Hemeramier") B
COOTBCTCTBUMU C IMPpaBUJIaMU TEXHUKHN
0e3omacHOCTH MpH 0OpaICHUH C
BEIIECTBAaMHU U JJa0OPaTOPHBIM
000pyIOBaHHEM; IPEACTABIIAT
PE3YIbTAaTbl XUMHUYECKOT'O SKCIICPUMCHTA B
(hopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKUUI U
(hopMyJIMPOBAThH BHIBOJBI HA OCHOBE 3TUX
pe3yabTaTOB

OK 07

B o0s1acTH 3K0TI0rHYECKOT 0
BOCIIUTAHNSA:

- c(hOpMHUPOBAHHOCTH
3KOJIOTMYECKOMN KYJIBTYPBI,
MMOHMMAaHUE BIIUSHUSA COLMAIBHO-
SKOHOMHUYECKUX  IPOLECCOB  HA
COCTOSIHHE MIPUPOAHON 51
COLIMAJIbHON  Cpelbl, OCO3HAHHE

- chopMuUpOBaTH  TPEACTABICHUS: O
XUMHYECKOH COCTAaBJIAIOIIEH
€CTECTBCHHOHAYYHOUN KapTUHBI MUPA, POJIH
XUMUW B TIO3HAHWUW SIBJICHUH TPHUPOIBI, B
(hopMUPOBaHWUU MBIIUICHUSI U KYJBTYPHI
JIMYHOCTH, ee (YHKITMOHAITBHOM
TPaMOTHOCTH, HEOOXOIUMOM JIJIsT PEIICHIS
NPAKTUYECKUX 3aJa4 U HKOJOTHYECKHU




I00ATEHOTO
DKOJIOTHIECKUX MPOOIeM;
- IUIAHUPOBAHUE U OCYLICCTBICHHE
JICVICTBUI B OKPY’KalOLIEH Cpeae Ha
OCHOBE 3HAHMS LEeNed YyCTOHYMBOTO
Pa3BUTHS YETIOBEUECTBA;

aKTUBHOE HENpPUATUE JICUCTBUH,
MPUHOCSIIUX BpEll OKPYKAIOIIEeH
cpene;

- YMEHUE MIPOTHO3UPOBATh
HEOJIarONPUATHBIC  DKOJIOTUYCCKHE
MOCIENCTBUAA  NPEANPUHUMAEMBIX
JICUCTBUHN, TIPpEIOTBpAIaTh UX;

- pacIIMpEHUe OIbITA NEATCIbHOCTH
9KOJOTHYECKOM HAMpPaBICHHOCTH;

- OBJIaJIeHHE HaBBIKaMU y4eOHO-
HCCIIEN0BATEIBCKOM, IPOEKTHON U
COIMAILHOM ACSITEIbHOCTH;

XapaxTepa

00OCHOBaHHOTO OTHOIICHHSI K CBOEMY
3I0POBBIO U IPUPOJHOM cpene;

- YMEThb COOJIFOAATh IPaBUiIA HKOJIOTMUECKH
1es1eco00pa3HOro MOBECHHS B OBITY U
TPYZOBOH IEATEIBHOCTH B LENAX
COXPAHEHUS CBOETO 3[I0POBbs U
OKPY’KaroILEH IPUPOAHOU CPENBI;
YUUTBIBATh OIIACHOCTH BO3JICHCTBUS HA
JKUBBIE OPTaHU3MBI OIIPEIEIEHHBIX
BEIIECTB, TOHUMAasl CMBICH ITOKa3aTeNs
NpeEIIbHON AOIMYCTUMONW KOHLIEHTPALuU

IL.K.1.1

- IIpUHUMATh LEIU COBMECTHOH
JESITeIbHOCTH, OPraHW30BBIBATH U
KOOPIMHHUPOBAaTh JEHCTBHUA II0 €€
JOCTIDKEHHIO:  COCTaBJATh  IUIaH
JNEUCTBUN, pacCOpeleisTh POIH C
y4eToM MHEHHH  YYacCTHHUKOB
00CyX1aTh pe3yabTaThl COBMECTHON
paboThr;

- KOOPIMHHMPOBAaTb U BBIIOIHATH
paboTy B YCJIOBHSAX pEAJILHOTO,
BUPTYaIbHOIO 5
KOMOWHHUPOBaHHOTO
B3aUMOJICUCTBHUS;

- c(OpMHUPOBAHHOCTH YMEHHS JaBaTh
KOJIMYECTBEHHbIE OIIEHKHM U TPOBOIUTH
pacueTbl 1O XUMHYECKHUM (opMmynam u
YpaBHEHUSAM;




2 CTPYKTYPA U COJAEP) KAHUE OBHIEOBPA3OBATEJILHOI71 JUCIHHUIIIUHBI
«XHUMMUS»
2.1. O0beM TUCHUNIUHBI H BUbI y4eOHOIH padoThI

Bua yue6Hoii padoThI O0bem B yacax 6 m. u. 00vem
o0pazoeamenvHoii
deamenvHocmu 6

dopme
npakmuueckou
no0zomoeKu

O0BeM 00pa3oBaTeIbHOM NPOrpaMMbl JUCHHUILIAHBI 72 -

B T.Y.

OcHOBHOE coep:kaHue 50 -

BT. ..

TeopeTHYEeCKOe 00yICHHE 20 -

MIPAKTUYECKHE 3aHATHUS 18 -

nmabopaTOpHBIC 3aHATUSL 12 -

IpodeccuonalbHO-0OPHEHTHPOBAHHOE COJlep:KaHue (co/iepKaHue 20 -

NMPUKJIATHOTO MOTYJIs)

BT. 4.

TEOpETHYECKOE 00YICHUE 0 -
MIPAKTUYECKHE 3aHATHS 20 -
WHIWBUAIYAIBHBIA TIPOEKT (1a/HeT) HET -

I[IpomMe:xkyTouHasi aTTeCTAIUSA (3249ET) 2 -




2.2 TemaT4yecKHi IJIAH U COJEPKAHUE TUCHUIINMHBI

HaumenoBanue pazgenos n | Coaep:xaHue yueGHOro MaTepHasia (0CHOBHOe U npodeccHoHATBLHO-0PHEHTHPOBAaHHOE), J1agopaTopHble | O0bem ®opmupyemble
Tem W MPaKTHYECKHe 3aHATUS, TPUKJIATHOH MOIYJIb 4acoB KOMITeTeHI[HH
1 2 3 4
OcHOBHOe€ coep:kaHue 50
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. Ctpoenne atomoB | OCHOBHOE cofiep:kaHue 3 OK 01
XUMHYECKHX
5JIEMEHTOB W MPHPOJA Teopernyeckoe o0yueHmne 1
XUMHYECKOH CBSI3H CoBpeMeHHass MOJIENb CTpOeHUs aToMa. CHMBOMYECKAN S36IK XUMHH. XUMHUYECKUAHN 3JIEMEHT. DJICKTPOHHAS 1
koH(purypanus atroma. Kiaccudukanus XUMUIECKUX 3JIEMEHTOB (S-, p-, d-37eMenTs). BaneHTHbIe
ANIEKTPOHBI. BanleHTHOCTh. DNEKTPOHHAsT MPUPOAA XUMHUYECKOH CBSI3H. DIIEKTPOOTPHULIATEIEHOCTD. BHIbI
XMMHYECKOH CBsI3M (KOBaJICHTHAs!, HOHHAs, METaJLIMYeCKas, BOJOPOIHAs) ¥ CIIOCOOBI ee 00pa3oBaHusI
IpakTnyeckne 3aHATHS 2
IIpakTyeckas padora. Pemenue 3a1aHuil Ha UCTIOJIb30BaHUE XUMUYECKOM CUMBOJIMKHI U Ha3BaHUH 1
COEIMHEHUH 10 HOMEHKJIaType MEXyHapOJHOTO COI03a TEOPETUUECKOM U MPUKIIaTHON XUMHUH U
TPUBHUAJIbHBIX Ha3BaHUH JUISl COCTABJICHHUSI XUMUYECKUX (OPMYJI JBYXaTOMHBIX COSTUHEHHUH (OKCHIOB,
CyJIb(HUIOB, THAPUIOB U T.I1.) ¥ JPYTUX HEOPTaHUYCCKHX COCAUHCHHUN OTACIbHBIX KJIaCCOB.
IIpakTnyeckas padora. [IpakTuyeckue 3aaHNs Ha yCTAHOBJICHHE CBI3U MEXKIY CTPOCHHEM aTOMOB 1
XUMHYECKHX 3JICMEHTOB U MEPHOANICCKIM U3MEHEHHUEM CBOMCTB XUMHUYECKHX 3JIEMEHTOB U X COCIUHCHUN
B COOTBETCTBHH C ITOJIOKeHUEeM [lepromuaeckoil CHCTEMBL.
Tema 1.2. Ilepuonnyeckuii OcHoBHOe cofep:kaHue 3 OK 01
3aKOH M Tadauna OK 02
.M. Menneseena IpakTHyeckue 3aHATHS
IIpakTnueckas padora. [leproguueckas cuctema XxuMudeckux dneMenToB .. Menneneesa. @uzndeckuit
cMmbica [lepuoanyeckoro 3akoHa [I.1. MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX
OJICMCHTOB, 06pa3yeMI)IX HUMU ITPOCTHIX U CIOKHBIX BEHICCTB B COOTBETCTBUU C MTOJIOKECHUEM XUMHUYCCKOT'O
snemeHTa B [lepuoanueckoi cucreme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuoanueckoro 3akona
J.. Menpeneesa. [Iporaossr JI.1. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHX DJIEMEHTOB.
IIpodeccuonanbHO-OPHEHTHPOBAHHOE CO/IEP:KAHHNE 2
IpakTnueckasi padora. PemeHne npakTHKE-OpUEHTHPOBAHHBIX TEOPETUICCKUX 3aJaHUI Ha 2

XapaKTepu3auuio XUMHUICCKUX 3JIEMCHTOB «MeTtammyeckue/ HeMETaIMIECKHE CBOﬁCTBa,
QJCKTPOOTPUHATCIBHOCTE XUMHNYCCKUX 3JIEMEHTOB B COOTBETCTBUU € UX IJICKTPOHHBIM CTPOCHUCM U
IIOJIOXKCHUEM B HCpI/IOI[I/I‘IGCK()ﬁ CHCTEME XMMHUUYECCKHX 3JICMCHTOB Z[I/I MCHI[GJ'ICCB&»




Pazgen 2. Xumuyeckne peaknun

Tema 2.1. Tunbi OcHOBHOe cofiep:KaHue OK 01
XHMHUYECKUX peakuuii
Teopernueckoe o0yuenne 1
Krnaccudukarus u THITBI XUMHYECKIX PEaKIIi ¢ ydacTHeM HeopraHndecKux BemecTB. CocTaBIieHIe 1
ypaBHEHHI peakIuii COeTUHECHNS, Pa3I0KeHNUs, 3aMEIIeHNs], 0OMeHa, B T.4. PEaKIIUi TOPEHHSI, OKICIICHHS -
BOCCTaHOBJICHUS.
YpaBHEHHS OKHCIIEHUSA-BOCCTaHOBIeHH. CTeneHp okucieHusl. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBiieHHE U ypaBHHBaHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH METOJIOM JIEKTPOHHOTO OajlaHca.
OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE PEAKIIUY B IPUPOJIE, TPOU3BOACTBEHHBIX MPOIECcax U
JKU3HEACSATEIBHOCTH OPTaHU3MOB
I[pakTnyeckue 3aHATHS 2
IIpakTnyeckas padora. KoguuecTBeHHbIe OTHOIICHHS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIC 3aKOHBI B 1
XUMHHU U paCU€Thl IO YPAaBHCHUAM XUMHWYCCKUX peaKuHﬁ.
IIpakTnyeckas padora. Moib Kak eIUHAIIA KOJIIMYECTBA BemecTBa. MomspHas Macca. 3aKOHBI COXpaHCHHUS 1
MAaccCHl B 9Hepruu. 3akoH ABoraapo. MoJsapHsiii 006eM ra3oB. OTHOCHTENBHAs IUIOTHOCTH ra30B. PacueTsl
10 ypaBHEHMSAM XUMHUYECKUX PEaKIUi ¢ UCTIOb30BaHIEM MacChl, 00beMa (HOpMallbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIICCTBA
Tema 2.2. OcHOBHOe cofiep:kaHue 3 OK 01
DJIeKTPOJIMTHYECKA 51
)mccoé,naunﬂ 1 MOHHBII Teopernyeckoe o0yueHue 1 OK 04
obMen Teopus MEeKTPOIUTHIECKON AucconHanyy. MIoHbI. DIEeKTPOINTHI, HEAIEKTPOINTHL. Peakunn noHHOTO 1
obOmena. CocraBieHHe peakuii HOHHOTO OOMEHa IyTeM COCTaBJICHHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHeHH. KHCIOTHO-OCHOBHBIE peakiny. 3ajaHus Ha COCTABJICHUE HOHHBIX PEaKIUit
JlaGopaTopHbIe 3aHATHSA 2
JlaGopaTopHas padoTa "THUIIEI XUMUYECKUX PEaKIUi'. 1
HccnenoBanue TUIIOB (IO COCTaBY M KOJIMYECTBY UCXOAHBIX M 00Pa3yIONINXCS BELIECTB) U IPU3HAKOB
XMMHYECKUX PeaKiUil.
JladopaTopnas pa6ora " [IpoBeneHue peakinii HOHHOTO OOMEHa, ONPE/IEICHNE CPE/Ibl BOJHBIX PACTBOPOB. 1
3amaHns Ha COCTABJICHNE HOHHBIX PEaKIUit
KonTpoasnas padora 1 CrpoeHne BelmecTBa M XUMHUIECKIE PEaKIInu 1
Paznen 3. CTpoenne u cBOiCTBAa HEOPraHUYECKNX BeIECTB 14




Tema 3.1. Knaccudpuxanus,
HOMEHKJIATYPA H CTPOeHHe
HEOPTraHHYEeCKUX BeUIeCTB

OcHoOBHOe coaep:KaHHe

Teopernueckoe o0yuenne

IIpeamer Heoprannueckoit xumun. Kiaccngukanus HeopraHn4ecKux BelecTB. IIpocThie U CII0KHbBIE
BeecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHJIBI, TUIPOKCHIBI, KUCIIOTHI, CoJiK). B3anmMocBsi3b
HEOpraHMYEeCKHX BEIECTB. ArperaTHbe COCTOSIHUA BellecTBa. KpucTtammnueckue u aMopQHbIe BeleCTBa.
TuIBl KPUCTATMYECKUX PEIIETOK (ATOMHAs!, MOJIEKYJISIpHAasl, HOHHAs, METAIIINYecKas). 3aBUCUMOCTh
(u3MYECKUX CBONCTB BEIIECTBA OT THIIA KPUCTAUINYECKON PEIIETKU. 3aBUCHUMOCTh XUMHYECKOW
AKTHBHOCTH BEIIECTB OT B2 XUMHYECKOW CBSI3H U TUITAa KPUCTAIITMYECKON perneTku. [IpuauHsel
MHOT000pa3us BEMIECTB

IIpakTHyeckue 3aHATUSA

IIpakTuyeckas padora. HoMeHKIaTypa HEOPraHUYECKHX BEIIECTB: HA3BAHUE BEIIECTBA HCXOI U3 UX
XMMHYECKOH (hOPMYIIBI MITH COCTABICHNE XUMHUUECKOH (DOPMYJIBI ICXOAS M3 Ha3BaHMS BELIECTBA 10
MexxayHapoaHoi (MIOITAK) nmm TpuBHamsHONH HOMEHKIIATYPE.

IpakTnyeckasi padora PerieHue MpakTUYECKUX 3aJaHUK 10 KIaCCU(PHUKAIMK, HOMCHKIIATYPE B
XMUMUYECKUM (pOpMysIaM HEOPraHUYCCKHUX BEUICCTB PA3IUYHBIX KJIACCOB (YrapHbIi ra3, yrieKuCbli ras,
aMMHaK, TalicHas U3BECTh, HerallleHasi U3BECTh, MMThEBAst COMIa M JAPYTHX): HA3bIBATh M COCTABIIATH (DOPMYIIBI
XUMUYECKHX BEILLECTB, ONPEAEIIATh IPUHAJIEKHOCTD K KJIaccy.

VcTouHMKH XUMUYECKOM HHpOopManuu (CpeaCcTB MaccoBoi nHdopmaiuu, cetb uTepHeT U apyrue). [lowuck
WHPOPMALINH TI0 Ha3BaHUSIM, HACHTUPHKATOPAM, CTPYKTYPHBIM QOopMyIaMm

OK 01
OK 02

IIK1.1

Tema 3.2. ®uzuko-
XMMHYECKHE CBOMCTBA
HEOPraHHYEeCKHX BelIeCTB

OcHOBHOe cofiep:kaHue

TeopeaneCRoe oﬁyqe}me

Mertamisl. O6H.[I/Ie (1)1/131/1‘1601(1/16 M XHMHYECKHE CcBOIcTBa MeTallaoB. CriocoObI MOJIyucHUs. 3HaueHHe
MCETAJJIOB U HEMETAJIJIOB B IPUPOAC U JKU3BHEACATCIIBHOCTHU YCJIOBCKA U OPTaHU3MOB. KOppOBI/IiI METAJJIOB:
BHUbI KOPPO3UH, CITOCOOBI 3alIATBI METAJIJIOB OT KOPPO3HUHU

Hewmerannsl. O0mue ¢puszndeckue 1 XUMHYECKUE CBOMCTBA HEMETAIOB. THUITHYHBIE
coiictBa HemerauioB V- VII rpynn. Knaccudukanus 1 HoMeHKIaTypa COeAMHEHUH
HeMmeTayioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B IIPUPO/JIE

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIECTB (OKCHJIOB,
TUIPOKCUIOB, KUCJIOT, COJeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX
BEIIECTB, BOJOPOIHBIX COEMHEHHH, BHICIINX OKCUJIOB M THJIPOKCH]IOB

IIpakTuyeckas padora.

OK1
OK 2

[IK1.1




IIpakTnyeckas padora. CocTaBieHne ypaBHEHUN XUMUUECKUX PEAKLUI C yUaCTHEM MPOCTHIX U CIIOKHBIX
HEOPraHMYECKHX BEILECTB: METAJUIOB U HEMETAJUIOB; OKCHIOB METAJNIOB, HEMETAILIIOB U aM(OTEPHBIX
9JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHMH U aM(OTEPHBIX THAPOKCHIOB; HEOPIraHUUECKHUX COJIEH,
XapaKkTepU3yOIIUX UX CBOHCTBA.

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/IeP:KaAHHE 2

IIpakTnyeckas padora Pemenue npakTuka-opUEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOWCTBA, 2

COCTaB, MOJyIeHNE 1 OE30I1aCHOE HCIIOIb30BAHNE BAXKHEHUIIINX HEOPTaHUUECKHUX BEIIECTB B OBITY U

MPaKTHIECKON AEATETBHOCTH YEI0BEKA
Tema 3.3. Unentuduxanus OcHOBHOe cofiep:KaHue 4 OK 01
HEOPraHHYeCKHX BellecTB JlaGopaTopHbIe 3aHATHSA 2 OK 02

JlaboparopHas padora «/neHTH(UKaNNS HEOPTAaHUUECKUX BELIECTBY. 1 OK 04

Pemenne skcrepiMEHTANBHBIX 33134 IO XUMHUYECKUM CBOMCTBaM METAJJIOB U HEMETAJUIOB,

IO PacTIO3HABAHMIO M MOJTYyYEHHIO COCTMHEHNI METAJUIOB U HEMETAIIIOB.

JlaGopaTopHas padoTa M eHTH(UKAIIS HEOPTraHNYECKHUX BEIIECTB C HCIIOIb30BaHUEM MX (H3HUKO- 1

XMMHYECKHX CBOWCTB, XapaKTEPHBIX KaUECTBEHHBIX peakiuii. KauecTBeHHbIE peakiuy Ha cynbdar-,

Kap6OHaT- " XJIOpUJA-aHUOHBI, HA KATUOH aMMOHUSA

IIpodeccuonanbHO-OPUEHTHPOBAHHOE COJEPKAHUE 2

IIpakTuyeckas padora [IpakTHKO-OpHEHTHPOBAHHbIC 331aHHS O POJIM HEOPTAHUYECKOI XMMHUH B CO31aHUN 2

HOBBIX MaTE€pHaJIOB (B PA3IMYHBIX OTPACIISIX POMBIILICHHOCTH ), HOBBIX HCTOYHUKOB YHEPTHH

(anmpTepHaTHBHBIE HCTOYHUKN YHEPTHHN) B PEIICHUH MTPOOIIEM 3KOJIOTHIECKON, SHEPTeTHIECKON

6e30MacHOCTH.
KonTpoabsHast padora 2 CBoiicTBa HEOPTaHUYECKHUX BEIIECTB 1
Pa3gen 4. CTpoenne u CBOIiCTBa OPraHUYECKHX BellecTB 24
Tema 4.1. Knaccuduxanus, OcHoBHOe coaep:KaHHe 4 OK 01
cTpoeHHne u
HOMEHKJIATypa TeopeaneCKoe 06yqune 1 TIK1.1
OpPraHMYecKuX BellecTB

IlosiBneHue U pa3BUTHE OPraHUYECKON XUMHHU Kak Hayku. IIpenmMer opranndyeckoit xumun. Mecto u 1

3HaUYEHUE OPraHNYECKON XMMUM B CHCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOEHHUE KaK MOPSAAOK COSAMHEHHSI aTOMOB B MOJIEKYJIE COTIACHO MX BaTeHTHOCTH. OCHOBHBIE
MOJIOKEHUS TEOPUH XUMHYECKOTO CTPOCHHUS Opranndeckux coeanHeHnii A.M. bytneposa. YriepoaHsrii
CKeJEeT OPraHuYeCKON MOJIEKybl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOTO CTPOECHUSI MOJEKY.
W3omepus u uzoMepsl.




[onsiTre o pyHKuMoHaNBHOI rpynne. Pagukan. IIpuHIune! kiaaccudukauy OpraHiuecKux COeMHEHUH.
MesknyHapoiHass HOMEHKJIATypa U MIPUHIMIIBI HOMEHKIIATYPbl OpraHn4eckux coenuneHuid. [lonstue 06
a30TCOZAEPIKAIIUX COCAMHEHUX, OMOIOTMYECKH aKTHBHBIX BelllecTBax (yrieBojax, )upax, Oeiakax u zip.),
BBICOKOMOJICKYJISIPHBIX COETHHEHHSAX (MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCRne 3aHATHSA

IIpakTyeckas padora. HomeHkiiatypa opraHMuecKux COCIMHEHUN
OTJEJIbHBIX KJIACCOB (HACBILLICHHbIE, HEHACBHIILEHHbIE M apOMaTUYEeCKHE YIIIeBOAOPOIbI,
CIMPTHI, PEHOIIBI, AJIbACTUABI, KETOHbI, KAPOOHOBBIE KUCIIOTHI U JIp.)

IIpakTuyeckas padora. CocTaBieHre NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMYII
OpPraHUYECKUX BEIIECTB OTIEIbHBIX KJIACCOB, UCIONb3YsI UX HA3BAHUS IO
CUCTEMATHUYECKON M TPUBHAILHON HOMEHKIIATYpe (ITHIICH, alleTUIICH, MITHIEePHH, (QEeHOT,
dbopmaibieru, yKCyCcHas KUCJIOTa, TJIUIMH).

IIpakTnyeckas padora. Pacuers! npocreiimeit popmyIibl OpraHndecKOi MOJIEKYIIbI,
UCXO0JIs U3 3JIEMEHTHOI0 cocTana (B %)

Tema 4.2.
CaoiicTBa
OPraHUYeCKuX
coeIMHEeHU

OcHoBHoOe coaepkaHue

16

Teopernueckoe o0yyeHue

DH3NKO-XMMHYECKHE CBOMCTBA OPraHMYECKUX COSTMHEHHH OT/AENbHBIX KIIacCOB (0COOCHHOCTH
Ki1accu(UKaMy 1 HOMEHKJIATYPbI BHYTPH KJlacca; TOMOJIOTHYECKHUH psi v o01ast hopmylia; n30Mepusi;
(u3nUecKre CBOMCTBA; XNMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTyUCHHS ):

- IIpeAeIbHBIC YTIEBOIOPOABI (aJIKaHbl M UKJIOANKAHb!). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHMKOB TETlJIa B IIPOMBIIIIIEHHOCTH 1 ObITy. CBOHCTBA IPHPOIHBIX YIIEBOIOPOIOB, HAXOXKIICHNE B
HIPUPOJE U MPUMEHEHHE aJIKAHOB;

- HeTIpeieNbHbIE (IKEHBI, ATKUHBI ¥ AJIKaUEHbI) M apOMaTHYECKUE yIIIeBOJOPO/IBL. ['opeHue aneTuieHa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHH I CBAPKU U PE3KU METAJUIOB

- KHCJIOPOCOACPIKAIEe COSAUHCHUS (CIIUPTHI U (PEHOJIBI, KAPOOHOBBIC KUCIOTHI U 3()UPHI, abICTUIbI 1
KETOHBI, )KHUPBI, yTIeBoAbl). IIpakTHueckoe MpUMeHEeHNE STUIICHTIINKONIS, IIIUIepuHa, ¢peHona. [Ipumenenue
dbopmansaernaa, aneTanbaern1a, YKCYCHOM KHCIOThI. MblIa KaK COJIM BBICIIIMX KapOOHOBBIX KHUCIIOT.
Motouiue cBoHCTBa MbLIa

- a30TcozepIKaIlie COeANHEHHS (AMUHBI 1 AMUHOKHCIIOTHI, OeNKH). BRICOKOMOJIEKYISIpHBIC COSTUHCHHUS
(cuHTeTHYECKHE U OMOTIOTHYECKU-aKTUBHBIC). MOHOMEp, IOJINMEp, CTPYKTYpHOE 3BeHO. [lommmepu3anus
9TUJIEHA KaK OCHOBHOE HAIIPaBIIEHUE €ro UCTONb30BaHusl. [ eHeTndyeckas cBsi3b MEXAY KiaccaMu
OpraHUYecKuX COeUHEHUHN

OK 01
OK 02
OK 04

IIK1.1




IIpakTHyeckue 3aHATHS

IpakTyeckas padora. CBOWCTBA OPraHUIECKUX COCNMHEHNN OTACIBHBIX KIacCOB (TPUBHANIBHAS U
MEKAyHapoIHast HOMEHKIIATypa, XUMUIECKHE CBOHCTBA, CIIOCOOBI MOTY4EHHS): MIPEACTbHBIC (QJIKAHbI 1
IIUKJIOAJIKAHBI), HEMIPEACIbHbIE (JIKEHBI, aIKUHBI M aJIKaJHUCHBI) 1 apOMAaTHIECKUE YTIICBOAOPOIbI, CIUPTHI
n(eHOIbI, KapOOHOBBIE KMCIOTHI U 3(UPHI, aTbJETHIBI 1 KETOHBI, aMHUHBI 1 aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS. 3alaHHsI HA COCTAaBJICHUE YPaBHEHUI XUMUYECKHUX peaKIUi ¢ ydacTueM
OpPraHUYECKUX BEIECTB Ha OCHOBAHUH UX COCTaBa U CTPOCHUS

HpaKTH‘leCKaH paﬁoTa. PacueTHble 3amaun 1o YpPaBHCHUSAM peaKHI/Iﬁ C Y4aCTHUEM OPraHNYCCKUX BCIICCTB.

JlaGopaTopHas padoTa

JladopaTopHasi padora "[IpeBpaleHus OpraHnueCcKUX BELUIECTB IPY HArpeBaHUU'".

JladopaTopHasi pabora «IlomydeHue 3TUIEHA U U3YUYEHHUE €TI0 CBOMCTBY.

JlaGopaTopHas padoTa «MopeaupoBaHue MOJIEKYJ M XUMUYIECKHUX NPEBpAIleHUI Ha IpUMepe dTaHa,
3TUIICHA, aLleTUIICHA U Ip».

IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/Iep:KaAHHNE

IIpakTHyeckas padora. PemeHne npakTHKa-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/JaHUH Ha CBOICTBa
OpPraHUYECKUX COCTUHEHUH OTIeNbHBIX KilaccoB COCTaBJICHHE CXeM PEeaKlUil (B TOM YHCIIE IO
MIPEVIOKEHHBIM LIETIOYKaM MPEBPAIEHH), XapaKTepU3YIOIHUX XUMUYECKHE CBOHCTBA OPTaHUYECKHUX
COEIMHEHUH OTAENBHBIX KIACCOB, CIOCOOBI MX MOIYyYSHHUS M Ha3BaHHE OPTaHWYECKUX COSIUHEHUH 10
TPUBHAIBHON MM MEXIYHAPOJAHOW CUCTEMaTHYECKON HOMEHKIIATYPE.

Tema 4.3.

HNnenTudpuxanus
Opranuyeckux BemecTs, HX
3HAYeHHe U MPUMEHEHNe B
OBLITOBOM N
NPOU3BOJACTBEHHOM
JAeSITeJIbHOCTH YeJIOBEKA

OcHOBHOe cofiep:kaHue

Teopernueckoe o0yuenue

Buoopranmueckue coequuenus. [IpuMeneHne U Onogormyeckasi pojib yriaeBoaoB. OKHUCICHAE YTICBOIOB

- HICTOYHHK SHEPTHHU )KUBBIX OpraHm3MoB. OO0nacTh NMpUMEHEHWs aMHHOKHCIOT. [IpeBpamieHus OemxoB
MU B opranu3Me. buonorndeckue GyHknum 6enkoB. bruonormuecknue GyHKIUU KUpoB. Posb
OpraHMYECKON XMMHUH B PEIICHUH MPOOJIeM MUIIEBOM Oe30macHOCTH. PoJh OpraHn4ecKkoil XUMHUY B PEIICHUN
mpo0JIeM PHEPreTHIECKO 6€30MIacCHOCTH, B Pa3BUTHH METUIMHBI, CO3/IaHUH HOBBIX MaTEPHAaiOB, HOBBIX
HMCTOYHUKOB dHEPTHH (ATbTepHATHBHBIE HICTOYHUKH dHEpTHUn). OMacHOCTh BO3JIEHCTBUSI HAa  JKUBBIC
OpraHu3Mbl OPraHUYECKUX BEIIECTB OTAENLHBIX KIACCOB (YIICBOMOPOABI,  CIUPTHI, (HEHOIBI,
XJIOPOPraHUYECKUE IPOU3BOJIHBIE, AJIbJIETUIbI 1 JIp.), CMBICT TTOKa3aTels MPeIeIbHO

OK 01
OK 02
OK 04

[IK1.1




HOHYCTI/IMOﬁ KOHICHTpauuu

JlabopaTopHble 3aHATHS

JlaGopaTopHas padoTa: "M neHTH(dUKAIUS OPTaHHICCKUX COCTUHCHUN OTACIBHBIX KI1acCOB"
Wnentudukaiys OpraHiuecKuX COCTUHCHUN OTACIBHBIX KIaCCOB (Ha MPpUMEpe allbJCTHI0B, KpaxMana,
YKCYCHOW KHCIIOTBI, OEJIKOB H T.II.) C HCIOJB30BAHUEM HX (H3UKO-XHUMHUYECKHX CBOWCTB U
XapaKTepHBIX KaYeCTBEHHBIX peakiui. JleHarypamnus Oenka mpu HarpeBaHHH. L[BeTHBIE peakmy OEIKOB.
Bo3HNKHOBEHNE aHATUTHIECKOTO CUTHAIA CTOYKH 3PEHHS XHMUYIECKHUX IPOIECCOB IIPH MPOTESKAHI T
Ka4eCTBEHHOH peaKIliy, O3BOJIIONICH HACHTU(QUIUPOBATH MPEIOKEHHBIE OPraHMYECKIE BEIIeCTBa

KonTpoabsnast padora 3

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEUIECTB

Paspen 5. KuHeruyeckue U TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHYECKUX peaKkumii

Tema 5.1

CkopocTh XUMHYECKUX
peakuuii. XuMH4ecKoe
paBHOBecHE

OcHoBHoOe coaepkaHue

Teopernueckoe o0y4yeHue

CKOpOCTh peakiy, ee 3aBUCUMOCTh OT PAa3JIMYHBIX (DAKTOPOB: IPUPOJIBI PEarupyIOINX BEIIECTB,
KOHLEHTPAI[MX PearipyronX BeIleCTB, TEMIIEPATYPhl U IUIOIIAIN PEaKIMOHHOW NOBepXHOCTH. TeroBbie
3 dEeKTh XUMUYECKUX peakinii. JK30- U SHAOTEPMHUUYECKHE, PEAKLIIH.

OOpatiMocTh peakiuii. XuMHUeCKoe PaBHOBECHE M €ro CMELICHUE MO ASHCTBUEM Pa3IMYHbIX (pakTOpoB
(KOHIIEHTpanuUs peareHToB WM IPOJYKTOB PeakIuu, JaBJIeHUE, TEMIIepaTypa) Ul CO3AaHuUs ONTHMAaIbHBIX
YCJIOBUHM NpOTeKaHUsl XUMUYecKuX npoueccoB. [Ipunnun Jle [larense

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/Iep:KAHUE

IIpakTnyeckas padora. Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3a/IlaHUI Ha aHAN3 (paKTOPOB, BIMSIOIINX
Ha U3MEHEHHE CKOPOCTH XMMHUECKOI PeakIiH, B T.4. C MO3UIUHI IKOJIOTHUECKH IIeTIECO00pPa3HOTo
MOBE/ICHHS B OBITY M TPYJIOBOM JIESATEIBHOCTH B IEJSAX COXPAHEHHS CBOETO 37I0POBbS M OKpY>Karolen
MPUPOTHOM CpeIb

IIpakTnyeckas padora. PemeHne npakTHKO-OpUEHTUPOBAHHBIX 3a/laHUH HA IPUMEHeHNe npuHIumna Jle-
[MaTenpe 11 HAXOKACHUS HAIIPABICHUS CMEIICHHS PABHOBECHS XUMUYECKOHM Peakuy 1 aHan3 (haKTOpOB,
BIHUSIONINX HAa CMEIIEHHE XUMUIECKOTO PABHOBECHS

OK 01
OK 02

MK1.1

Pa3gen 6. PacTBopbl




Tema 6.1 Ilousitue o OcHOBHOe cofiep:KaHue OK 01
pacTeopax OK 02
Teopernueckoe o0ydyeHue
PactBopeHue kak  (hU3MKO-XUMHUECKUIT mporiecc. PacTBopel. CocoOBI  MPUTOTOBIICHUS PACTBOPOB. IIK1.1
PactBOprMoOcTh. MaccoBasi 10715 paCTBOPEHHOI'O BEIIECTBA.
IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/IeP:KaAHHE
IIpakTuyeckas padora. CMbICI MOKa3aTessl MPEAECTBHO TOMYCTUMOM
KOHIIEHTPAIIMX U €T0 UCTIONb30BAaHHE B OLIEHKE HKOJIOTUIECKON O€30MacHOCTH.
IIpaBuia 9SKOJOTHYECKH IIEIECOOOPAa3HOTO TIOBEACHUS B OBITY W TPYIOBOW JCSATEIBHOCTA B
LENIAX COXPAHEHHUsS CBOETO 370POBbS U OKPYXArollell NpUpOAHOH Ccpelsl; ONacHOCTh BO3JEICTBUA
Ha >KMBbIE OPTaHU3MBbI ONIPEAEICHHBIX BEILECTB.
IIpakTnyeckas padora. Pemenue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUI HA PacTBOPBI,
HCIIONBb3YyeMbIe B OBITOBOH M MTPOU3BOJICTBCHHON JICATEIHHOCTH YEIOBEKA
Tema 6.2. UccaenoBanue OcHOBHOe cofiep:KaHue OK 01
CBOICTB PaCTBOPOB OK 02
JlaGopaTopHble 3aHATHS
OK 07
JlabopaTopHas pabota «IIpurorosieHue pacTBopoBy». [I[pUroToBIicHIE PacCTBOPOB 33a1aHHO# (MaccoBoi, %)
KOHIIEHTpAINH (C IPaKTUKE-OpPUEHTUPOBAHHBIMH BOIPOCAMH) U ONpeeTICHHE CPEe/Ibl BOAHBIX PAaCTBOPOB. TIK1.1
Pemenue 3agau Ha MPUrOTOBIICHUE PACTBOPOB
IIpodeccuoHaNIbHO-OPHEHTHPOBAHHOE CO/IePKaHNe (Codep:KaHUe NPUKIATHOT0 MOLYJIs)
Paznen 7. XumMus B ObITY M NPOU3BOJACTBEHHOI 1eSITEJILHOCTH YeJI0BEKA
Tema 7.1. Xumus B ObITY U OcHOBHOe cofiep:kaHue OK 01
NPOU3BOACTBEHHOM OK 02
AesITeJbHOCTH YeJI0BeKa IIpakTnyeckune 3aHsATHS
IIpakTnyeckas padora Hogeifmme 10CTHKEHUS XUMIYECKOW HAYKH M XUMHUYECKOH TexHonoruu. Pois OK 04
XHUMHH B 00€CIIeYeHU N 3KOHOFI/I‘IGCKOI‘/’I, 3HepFeTH‘ICCKOﬁ u HHHLCBOIZ 66301’[aCHOCTI/I, Pa3BUTHU MCIUIIMHBI. OK 07
[IpaBuina mowcka M aHaNM3a XMMUYECKOH HH(POPMAINY U3 Pa3IMIHBIX HCTOYHUKOB (Hay9IHAs H yIeOHO-
HayYHas JINTEPaTypa, CpeAcTBa MacCOBOM HH(pOopMaIHH, ceTh IHTepHET) TIK1.1

TTouck u aHanu3 KEHCOB O MPUMEHEHUN XUMUYECKUX BEIIECTB M TEXHOJIOTHHA C yU4eTOM Oy myIiei
mpodecCHOHATLHOM JEATEILHOCTH 10 TeMaM: BaKHEHIIIHE CTPOUTENbHBIE MaTepPHalIbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, Kpacku, CTEKJI0, KEpaMHUKa, MaTepuaibl JJisl 3JEKTPOHUKH, HAHOMaTepHuaibl, TEKCTUIIbHbBIE




BOJIOKHA, UICTOYHUKHU SHEPTUH, OPraHN4ecKHe 1 MUHEpaJIbHbIe YA00peHHs, IeKapCTBEHHbIC BEILIECTRA,
ObrroBast xumusl. 3amura: [IpeacraBieHne pe3ynbTaToB pelIeHus KeiHcoB B (popMe MUHH-IO0KIaAa C
[Ipe3eHTAlMEH

IIpomesxkyTouHas aTTecTanms Mo AUcHHILINHE (1M depeHIUPOBAHHBIN 3a4eT)

Bcero

72




3 CIIEHUAJIBHBIE . YCJIOBHUA PEAJIM3ALIUHN MMPUMEPHOU
AJJAIITUPOBAHHOU ITPOI'PAMMBI YYEBHOU JUCIIUITJIMHbI

3.1. TpeGoBaHus K MUHUMAJIBHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecriedeHuIo

Jliia peanuzanuy OporpaMMbl AUCHMILTUHBL JOJDKHBI ObITh MPEIyCMOTPEHBI CIIEAYIONINE
CIeIMalIbHBIC TOMEIICHS: yUeOHbIN KAOMHET XUMUU WU/WIIH y4eOHON XMMHYECKOH 1abopaTtopuu.

OGopynoBanue yueOHOro kabuHeTa (HArJIsAHbIE MOCOOMsI): HAOOPHI MAPOCTEPIKHEBHIX
MOJIeJIE MOJIEKYJ, MOJENIN KPUCTAIIIMYECKUX PEUIETOK, KOJUIEKIIMH IPOCTBIX M CIOXKHBIX
BEIIECTB W/WIM KOJUICKIMU IOJIMMEPOB; KOJUJICKIMS TOPHBIX MOPOJA M MHHEpAIOB, Tabiuua
Menpeneesa, yueOnbie GribMbl, uPpoBbIe 00pa30BaTEILHBIC PECYPCHI.

TexHuyeckue cpejacTBa 00y4YeHHMsi: KOMIIBIOTEp C YCTPOMCTBAMM BOCIPOU3BEICHUS
3BYyKa, IPUHTEP, MYJbTUMEINA-TIPOEKTOP C IKPAHOM, MYJIbTUMEIUIHAS 1OCKa, yKa3Ka-TIPE3EHTED
JUTISL IPE3EHTALHM.

OO6opynoBanue jJadopaTtopuu u pado4yux MecT JIA0OPATOPHU: MEH3YPKH, IMHUITCTKH-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIyMbl, MPEAMETHbIE U MMOKPOBHBIE CTEKJIA, TUIAHIICTHI
JUTSL KamelIbHBIX peaknuii, (GuiabTpoBaibHas Oymara, TPOMBIBATIKH, CTCKISTHHBIC TPOOHPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC TMaJOYKU, IITATUBBI IS
POOUPOK; MEPHBIC MIJIMHAPHI, BODOHKU CTCKJISTHHBIC, BOPOHKH JICITUTEIILHBIC IIMIHHIPHICCKIE
(50-100 mu), cTynku ¢ mecTHKOM, GappopoBbIe YalIKH, MAHIETHI, GUIBTPHI OyMaXKHbIE, BaTa,
MapJisi, YaCOBbIE CTEKJIA, AIEKTPOILIMTKHY, JAOOPATOPHBIE ITATUBbI, CIUPTOBBIE TOPEIKU, CIIUYKH,
npubop AN TOJy4YeHHs] Tra30B (WM MpoOUpKa C ra300TBOAHOU TPYOKOI), AepxaTenu ams
pOOUPOK, CKIISTHKH JJISi XPaHEHHUS] PEaKTHBOB, Pa3JaTOYHbIC JIOTKH; XUMHUECKUE cTakaHbl (50,
100 u 200 mn); mmareny; MUHIETHI; TUTEIbHBIC HIUMIbBI; CEKYHAOMEpPHI (TaliMephl), MEpHbIE
npoOupku (Ha 10-20 mut) u mepubie ko0wI (25, 50, 100 u 200 M), BoasiHas OaHs (MJIM TEPMOCTAT),
CTCKJISTHHBbIE TaJIOUKH; KOHUYeCKue KoyObl ans TutpoBaHus (50 m 100 mur); MHAMKATOpHBIE
NOJIOCKM 111 omnpeneneHuss pH M craHpapTHas MHIMKATOpHAs IIKajla; YHHUBEPCAIbHbBIN
uHaukarop; nuneTky Ha 1, 10, 50 Mo (mm mo3aropsl Ha 1, 5 1 10 Mi1), OrOpETKH ISl TATPOBAHMSI,
MeaunuHckue mnpuiel Ha 100-150 My, nabopaTopHble W/WIKM aHaTUTHYECKHUE Bechl, pH-MeTphl,
CYUIMJIBHBIN 1IKad, 1 Ip. 1abopaTopHOE 000PYI0BAHUE.

Opranu3zanys 00pa3zoBaTeNbHOTO MpoIiecca i JUI] C HapYLICHUSIMH 3pEHUs HallpaBiieHa
Ha CO3/JaHME CIIEHUANbHBIX YCJIOBHUH, 00€CIEeUMBAIOUIMX OpraHu3aluilo 00pa30BaTEIbHOIO
npoiiecca, MoJy4eHre MU Mpo(heCCUOHATBHOM MOATOTOBKH U MPOGeCCHOHATBHOTO 00pa30BaHus
¢ y4eToM TpeOOBaHHUI phIHKA TpyAa U MEPCHEKTUB pa3BUTHS NpoeccHil, a TakKe yCIOBUN IS
UX COIMANIbHOM aJlanTallii U UHTETPAIMK B OOIIECTBEHHYIO HHPPACTPYKTYPY.

Jl11s Ka4ecTBEHHOM OpraHu3alliu 00pa3oBaTeIbHOTO MpoIlecca A ULl ¢ HapyIICHUIMU
3peHHst He0OXOAUMO pelaTh CIeAYIONUe 3a/1auu:

- pa3paboTKa TEXHOJIOTHI 00y4YeHNUS;

- HCII0JIb30BaHUE TEXHUUYECKUX CPEICTB 00YUEHUS B COOTBETCTBUHU C HO30JIOTHEH;

- CO3/IaHHE CUCTEMBI HHPOPMAIIMOHHOTO 00ecneYeHNs KOMIIEKCHOM MPpOo(hecCHOHATBHOM,
COLIMAJILHOM 1 TICUXOJIOTMYECKOM ajanTaiii 00yJaromerocs;

- TIOBBIIICHWE KBaJTH(PHUKAIMK TEIarOrMYecKNX KaJpoB B BOIMPOCAX, KacCarOIIUXCS
MHKJTIO3UBHOT'O 00Pa30BaHMUs.

Cpennee mnpodeccuoHanbHOe 00pa3oBaHHE JHUI[ C HApYLICHUSAMH 3pEHHS JIOJKHO
OCYIIECTBIISITECS. B COOTBETCTBHH C (elAepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIIbHBIM
CTaHJapTaM Ha OCHOBE O0pa30BaTEIbHBIX MPOTpamMM, aJalNTUPOBAHHBIX IS OOYYESHHs JIUI[ C
HapyHIeHUSIMM  3pEHHsl C  HCIOJIb30BAHMEM  CIIEHUAJIbHOrO0  y4eOHO-METOJUYECKOIrO
COTIPOBOXKACHHUS.

B 0o0yudenuu 1 ¢ HapyIIeHUIMU 3pEHHSI HCIIOJIb3YIOTCS ClelMalibHble 00pa3oBaTeIbHbIE
yCIIOBUS, MpPHU3BaHHbIE OOJIETYUTH YCBOEHHE HHGPOpMaluu U OOecneyuTh MNpPOYUIAKTUKY



ACTEHUUYECKUX COCTOSHHUU U TCHUXO3MOIMOHAIBHOIO HANpSKEHUs, MOBbIIEHUE (U3NYECKOH U
YMCTBEHHOU pabOTOCIIOCOOHOCTH:

- UCTIOJIb30BaHME JIOMOJHUTENbHBIX UHIUBUAYAIbHBIX U MOATPYIIOBBIX 3aHATUH;

- peryJIupoBaHUE TPYIHOCTH U CIOKHOCTH 3aJaHWH TaK, YTOOBI OHH COOTBETCTBOBAIU
BO3MOXKHOCTSIM 00YyYaIONINXCsl C COMaTHIECKUMU 3a00JICBaHSIMU;

- BApbUPOBAHNE UCTOYHUKOB CAMOCTOSITENIFHOTO U3yUEHUsI MaTepuaa;

- BapbUPOBAHUE CJIOKHOCTHU KOHTPOJIbHBIX BOIPOCOB MPHU CAMOCTOSTEIHHOM H3yUYE€HUU
MaTepuana;

- npuMeHeHue audQepeHupPOBaHHOTO MHCTPYKTaKa MPH BBINOJIHEHUN MPAKTHYECKUX
pabor;

- JUISL JTy4IIer0 YCBOCHHS OOYYAIONIMMHECS HCIIOJB3yEMbIX TEPMHHOB PEKOMEHIYETCs
oopMIICHHE JOMOJHUTEIBHBIX 3alUCeii Ha JIOCKE, pa3JaTOYHOro MaTepuana B MHUCHbMEHHOUN
opme;

- IpeIbsBICHHE U3y4aeMOIo MaTepHalia ¢ OIMOpON Ha pa3lWyHbIe aHAJIU3aTOPHI (CIyX,
3peHue, ocs3aTeIbHbIC aHATU3ATOPHI);

- 4YeTKOe COOJII0JIEHUE aJropuTMa 3aHATHS W 33JaHUN NI CaMOCTOSITENIbHON paboThl
(Ha3pIBaHHE TEMBbI, MOCTAHOBKA €M, COOOIICHHE W 3alKCh IUIaHA, BBIJCIIEHUE OCHOBHBIX
MOHSTUN U METOJIOB UX U3YUCHHS);

- OoJIee JacThIid OT/BIX, CMEHA BHJIOB JACSTEILHOCTH, TIAy3bI IO X0y 3aHSITHIA,

- MakKCHMaJbHOE pPACUIMPEHHE OO0pa30BaTEIbLHOIO MPOCTPAHCTBA 3a CUET COLUAIBHBIX
KOHTAKTOB C IIUPOKUM COIITYMOM;

- aKTHBH3aIUs BCEX KOMIIOHEHTOB yUeOHOH JesITeTbHOCTH.

[Ipyu HanMU4MK 3aMPOCOB JINII C HAPYIICHUSAMHU 3pEHUS WM IO PEKOMEHIAllH Teiarora-

IcuXojora [JJjs TpeACTaBlIeHUsT Yy4yeOHOro MaTepuaia CO3Jal0TCAd KOHTEKCTHBIC
WHUBUIyalbHO OPUEHTHUPOBAHHBIE MYJIbTUMEINIHBIEC TPE3CHTALINH.

OOyyarommMcst TPEIOCTABIAIOTCS YCIyTd THIOTOpAa Ha TPOTSHKEHHHM BCEro IMepuojia
00yueHwusl.

Peanuzanuss npumepHoit pabodeil mporpaMMbl  TpeOyeT Hanuuus ~ KaOWHeTa,
000pYIOBAaHHOTO C YY€TOM OCOOBIX MOTPEOHOCTEN 00yUaIOIUXCSI.

[lepedyens cnenuanbHBIX TEXHUYECKUX CPEACTB M TPOTPAMMHOTO OOECIEeYEHUs IS
00y4YeHHUs CTYJIEHTOB C HAPYIICHUSIMH 3PEHUS:

- JTUCIUIEH C HCIIOJNBb30BaHMEM CHUCTeMbl bpaiinsg (penbedHo-ToueuHbld mpudt) 40-
3HAKOBbIM WK 80- 3HAKOBBIN, WIIM MIOPTATUBHBIN IUCILIEH;

- IPUHTEP C UCMOJIb30BaHHEM cucTeMbl bpaiins (penbedHo-TodeuHbI mpudT);

- MpOTrpaMMa SKPaHHOTO JTOCTYIAa C CHHTE30M pPeyH;

- MpOTrpaMMa SKPAHHOTO YBEITUUCHUS;

- pemakTop TeKcTa (mporpamMma yisi mepeBoja OObIYHOrO mpudTa B OpalIeBCKUN U
00paTHO);

- mporpammel cuHTe3a peun 1 1S (Text-To-Speech);

- YATAIOIAs MAIlIUHA;

- CTAllMOHAPHBIN 3JIEKTPOHHBIN YBEIUUUTENb;

- Py4HOE yBEIMYMBAIOLIEE YCTPOUCTBO (MOPTATUBHASA 3JIEKTPOHHAS JIyIa) 3JIEKTPOHHBII
YBEITUYHUTEINb JIJIS1 yIaJIEHHOTO TPOCMOTpa.

PexomenayeMpIii KOMIUIEKT OCHAIIEHUS IJIs CTallMOHAPHOTO pabodyero mecra i
C1ab0BHUIAIIETO TIOJIH30BATENS: TIEPCOHATBHBIN KOMITbIOTEP ¢ O0IBIITUM MOHHTOpOM (19-24"), ¢



nporpamMmoi 3kpaHHoro aoctyna JAWS, mporpammoii skpanHoro ysenwdeHuss MAGic) u
JCIIIIEEM, HCTIONIB3YIOMINUM cucTeMy bpaiiis (peabeHo-ToueyHoro mpudr).

B nensax xoMmdopTHOro AocTyna JuIl ¢ HapyIICHUSAMHU 3pEHUS K OOPa30BaHHIO MOXKET
UCTIOJIb30BaThCSl NEPCOHANBHBIM HOYTOYK [Jsl TIpueMa-repenadd ydeOHOH uH(popMmanuu B
JOCTYITHBIX (popMax.

B nensx peanuzanuu npuMepHOW pabodeil mporpaMmbl IperycMOTpeHa BO3MOXKHOCTH
00y4eHHs C HCIOIb30BAaHNEM MHCTPYMEHTApHs, IPECTABICHHOTO B IieyaTHOH (opme, B popme
3JIEKTPOHHOTO IOKYMEHTA.

[lpn peanmmsamum  aganTUPOBaHHOHW  O0Opa30BATENFHOW  MPOTPAMMBI  CPEIHErOo
npodeCCHOHATBLHOrO 00pa30BaHus I MHBAJIUAOB U JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
3I0pOBBSI CO3/AIOTCSl CIIEIUalIbHBIE pabodne MecTa € YYeTOM HapyIIeHHBIX (QYHKIMHA |
OTPaHUYEHUN HX >KU3HEACATEIBHOCTH B COOTBETCTBUU C TPEOOBAHUSMH, YTBEPKICHHBIMU
npuka3zoM Munucrepcrsa Tpyna Poccun ot 19 Hos16ps 2013 roma N 685H.

3.2. HudpopmanuoHHoe o0ecnieyeHHe Peajsn3anu NPOrpaMmMbl

Jlns peayMzanuu mporpaMmbl  OMOIHMOTEYHBIH (QOHA 00pa30BaTENBHON OpraHU3alUuU
JOJKCH UMETh TI€YaTHBIC W/HITU 3JIEKTPOHHBIC 00pa3oBaTeIbHbIC M HHPOPMAIIMOHHBIC PECYPCHI,
PEKOMEH/IOBAaHHbBIE JUIsI MCIIOJB30BaHHUS B 00pa30BaTEIIbHOM IIPOIIECCE, HE CTapiie 5 JeT ¢
MOMEHTA U3JIaHUsI.

PexomeH1yeMbIe reyaTHbIe U3IaHMs T10 PeaTn3aiuy 001eo0pa3oBaTeIbHOM UCIUILTUHBI
MPEJICTABJICHBI B METOAMYCCKUX PEKOMEHIAIMSX TT0 OpraHU3aIlui O0yUYCHHUS.

3.2.1. OcHOBHBIE TeYATHLIE N3TaHU:

1. INa6puensa O.C. Xumus (6a30Bb1it ypoBenb) .10 ki1.-M.Ipoda,2022

2. Ia6puensua O.C. Xumus (6a30BbIi ypoBeHs) .11 ki1.-M. Ipoda,2022

3.2.2. DJIeKTPOHHBIE pecypChl

1. MuHnucrepcTBO oOpa3oBaHusl " Haykn  Poccniickoit denepannn
(http://MunoOpHayku.pd/);

2. ®enepanpubiit mopran "Poccuiickoe oopazoanue” (http://www.edu.ru/);

3. Uudopmanmonnass cucrema "EnmHoe oKHO focTynma K oOpa3oBaTelbHBIM
pecypcam" (http://window.edu.ru/);

4. Enunas komnekuust uudpoBblx oOpaszoBarenbHbIX pecypcoB  (http://school-
collection.edu.ru/);

5. ®denepalbHbIi HEHTP nH(}OPMAIIMOHHO-00pa30BaTENbHBIX pecypcoB

(http://fcior.edu.ru/);

6 MockoBckas anmekTpoHHas mkoda https://uchebnik.mos.ru/catalogue

7. [Tnomaaka O6pa3oBatensHoOro rentpa «Cupuycy» https://edu.sirius.online
8. [Tnardopma «udposoii kommemx» https://e-learning.tspk-mo.ru/mck/

9. Wutepher ypok. bubnmoreka Bugeoypokos https://interneturok.ru

10.  sKnacc. Buneoypoku u TpeHaxeps https://www.yaklass.ru
IIporpammHoe o0ecnieuenune

1. Omnepannonnas cucrema Microsoft Windows 10

2. [Maker nporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBob6ogHOE mporpamMmMHOE
obecrieueHue, He OTpaHUIEHO, OECCPOUHO);

4. Wutepner Opaysep Google Chrome (OecriaTHOE porpaMMHOe obecrieueHue, He
OTpaHUYEHO, OECCPOYHO);

5. K-Lite Codec Pack — yHuBepcambHbIi HaOOp KOJAEKOB (KOIMPOBIINKOB-

JEKOJMPOBIINUKOB) M YTUIHT AJISl MPOCMOTpa U 00pabOTKU ayauo- U BuaeodaitioB (OecmiaTHOe
nporpaMMHOe 0OecriedeHIe, He OTPaHYEHO, OECCPOUHO);


https://uchebnik.mos.ru/catalogue
https://edu.sirius.online/
https://e-learning.tspk-mo.ru/mck/
https://interneturok.ru/
https://www.yaklass.ru/

6. WinDjView — mporpamma mias mpocmotpa ¢ainoB B ¢popmare DIV u DjVu
(cBOOOIHOE MTPOTPaMMHOE OOecTIeueHre, HE OTPaHNYEHO, OECCPOUHO);

7. Foxit Reader — mpukimagHOe mporpaMMHOe OOeCIeYeHrue ISl MPOCMOTpPa
AJIEKTPOHHBIX JOKYMeHTOB B craHmapre PDF (GecmaTHoe mporpammHOe oOecredeHue, He
OTpaHUYEHO, OECCPOYHO).

3.2.3. JlonoJTHUTEIbHbI€ HCTOYHUKM:

1. Xumus. Yrayonenubiid ypoBeHb. 10—11 knaccer: [IpumepHas agantupoBaHHas
nporpamma k tuann Y MK B.B. Jlynuna: yae6HO-MeToudeckoe nmocodue / B.B. Epemun, A.A.
Hpoznos, U.B. Epemuna, 2.10. Kepumon. — M.: Jlpoda, 2017. — 324, [1] c.

2. Metoanyeckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B.1.
Tepenuna, A. A. Jlpo3noBa u ap. «Xumusi. YriayOneHHslid ypoBerb». 10 kimace / B. B. Epemusn,
A.A. Ipo3nos, 11.B. Epemuna, B. 1. Maxonusa, O. }O. Cumonosa, 3.10. Kepumos. — M.:
Hpoda, 2018. — 339 c. : n.

3. Metoanyeckoe nocobue k yueouuky B. B. Epemuna, H. E. Ky3smenko, A. A.
HpoznoBa u 1p. «Xumusi. YrinyOneHHbIH ypoBeHb». 11 kimace / B. B. Epemun, A.A./[po310B,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 3.10. Kepumos. — M.: [Ipoda,2018. — 423 c. :
WII.

4, brunos, JI. H. Xumus: yueonnk ans CI1O / JI. H. baunos, U. JI. Tlepdunosa, T.
B. CokonoBa. — 2-e u3f., ctep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. —

o. lMabpuensu, O. C., JIbicoBa, I'. I'. Xumusi: kHUTra 1)1 NperogaBaTes: yueo.-
MeToz. mocooue. — M. Axagemus, 2012. - 332 c.

6. la6puensu O.C. Xumus: yued. ais ctya. npod. yueo. 3aseaenwnii / O.C.
["a6puensin, U.I'. Octpoymos. — M., 2016.- 256 c.

7. INa6puensa O.C. Xumus u1st mpoheccHii U CenuaTbHOCTEH TEXHUYECKOTO

npoduns: yueOHUK AJs CTyA. yupexaeHui cpen. npod. oopazosanus / O.C. I'abpuensn, U.I'.
OctpoyMoB. — 4-¢ u3j., crep. — M. : U3natenbckuii neHTp «Akagemus», 2017. — 272 ¢



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJbHOMN JUCIHUIIIUHBI

KouTponp u oneHka pe3ynbTaToB OOYy4YeHHs] OCYIIECTBISIETCS IpenojaBaTesieM B
Mpoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U JTaOOPATOPHBIX pabOT, TECTUPOBAHMS, & TAK¥KE
BBIMIOJTHEHHUS] OO0yYarolIMMHUCA WHAWBUAYAIbHBIX  3aJaHUi,  MPOEKTOB, MCCIEAOBAHUM.
PesynbTaTel OOyueHUs OINpENeNsioT, YTO OOydYaromuecs MAODKHBI 3HATh, IMOHUMATh U
JEMOHCTPHUPOBATH MO 3aBEPIICHUN U3YUECHUS JUCIUILINHBL.

s hopMupoBaHHUsl, KOHTPOJIS U OIEHKU PE3yJIbTaTOB OCBOCHUS YUCOHOU MUCIUILINHBI
HCIIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPUATUH, IPEICTABIIAIONIAsA COO0N KOMILUIEKC Y4eOHbIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pE3yJbTaTaMd OOydYeHUs U CPOPMYIUPOBAHHBIX C YYETOM
®I'OC COO (nmpeametHbie pe3ynbTathl o aucuurminae) 1 ®I'OC CIIO.

Oo6mas/mpodeccuon Pazgen/Tema THN OLEHOYHBIX MEPONPHUATHIA
aJbHast

KOMIIeTeHI s
OK 01 Bri6upats P1, Temsr 1.1,,1.2; 1.Tect «CTtpoeHre aTOMOB XHMHMYECKHUX JJIEMEHTOB H
CHOCOOBI pelIeHHs P2, Temsr 2.1.,2.2; IIPUPOJIa XMMHUYECKOH CBSI3M».
3a1a4 P 3, Temsr 3.1.,3.2,3.3 2.3ajayl  Ha  COCTaBJIIEHHE XUMHYECKUX (opmy
npodeccHoHaNBLHOMN P 4, Tems1 4.1.,4.2, 4.3; JBYXaTOMHBIX  COeIUHEHHH (OKCHIOB, CyJIb(UIOB,
JIeATEeIbHOCTH P 5, Temsr 5.1; TUAPHUIOB U T.IL.).
TIPUMEHUTEIBHO P 6, Temn1 6.1.,6.2; 3. 3ajgaHus Ha UCITOJIb30BAHUE XMUMHUUYECKOW CUMBOJIUKU U
K pa3iaM4HbIM P 7, Temsr 7.1. Ha3BaHUM COEIMHEHUHN 10 HOMEHKIIATYpe
KOHTEKCTaM MEXIYHApOAHOTO COI03a TEOPETHIECKON M MPUKIATHON

XIMHW W TPUBUAIBHBIX HA3BAHUH U COCTABIICHUS
XUMHYIECKUX (OPMYI IBYXaTOMHBIX COCIUHCHHN
(okcumoB, cynb(OUAOB, THAPUIOB U T.I1.) U APYTHX
HEOPTaHUYECKUX COCAMHEHUN OT/IENbHBIX KIIACCOB

4. Tect «HomeHknatypa v Ha3BaHUE HEOPTAHUYECKUX
BEIIECTB MCXOJISl U3 UX XUMHUYECKOU (POPMYITBI TN
COCTaBJICHHE XUMHUICCKOH (POPMYIIBI HCXOIS U3
Ha3BaHMS BEIIECTBA MO MEXTYHAPOIHON WIIH
TPUBHAJILHOW HOMEHKIIATYyPe».

5.3amaun Ha pacyeT MaccoBOMU JOJH (MACCHI)
XUMHYECKOTO 3JICMEHTa (COSAMHEHsI) B MOJIEKYJIe
(cmecw).

6.IlpakTndeckue 3a1aHus 1O KIIacCH(pUKAIINH,
HOMEHKJIATYpE ¥ XUMHUYECKHM (opMyIIam
HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB.
7.1IpakTudeckue 3alaHus Ha ONPENEICHUE XUMUUECKON
AKTUBHOCTH BEIICCTB B 3aBUCHUMOCTH BHJIa XUMHUYECKOU
CBSI3M M TUTIA KPUCTAJUIMYECKON PEIMIETKH

OK 02 P1,Temal.2; 1. Tect «Meraimmmueckre/ HEMETAIUIMYECKHE CBOMCTBA,
Hcnonb3oBath P 3, Temsr 3.2 3.3; 3JIEKTPOOTPULATENILHOCTD U CPOACTBO K IJIEKTPOHY
COBpPEMEHHBIE P4, Temr1 4.2 4.3; XUMHYECKHX 3JIEMEHTOB B COOTBETCTBHE C UX

CpeacTBa P.5, Tema5.1; 3JIEKTPOHHBIM CTPOEHUEM U IMOJIOKEHUEM B

MOMCKa, aHaau3a U P 6, Tema 6.1; MEePUOANYECKON ccTeMe XUMHUUYECKUX 3ieMeHToB 1. 1.
HMHTEPIIPETALUU P 7, Tema 7.1 MengeneeBay.

nHpOpMaIuy U 2. [TpakTudeckue 3a1aHusl HA YCTAHOBIICHUE CBS3H MEXTY
nH(OPMAIMOHHBIE CTPOEHUEM aTOMOB XUMHUYECKUX AJIEMEHTOB 1
TEXHOJIOTUH ISt MEPUOINYESCKIM N3MEHEHUEM CBOHCTB XUMUYECKUX
BBITIOJTHCHUS 33124 3JIEMEHTOB U UX COCUHEHUH B COOTBETCTBHH C
poeCCHOHATBHOM nosiockeHueM Ilepuoanueckoit cucreme.

JIeSITeIbHOCTH 3. I[IpakTuKa-opueHTUPOBAHHBIE TEOPETUUECKHE 3a]IaHUS

Ha XapaKTepHU3aluo XUMHYICCKUX IJICMCHTOB!




«Mertaunueckre/ HEMETAIUIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIATEITLHOCTh U CPOACTBO K DJIEKTPOHY
XHMHYECKHX JICMEHTOB B COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHEM H ITOJIOKEHHUEM B
MEPUOANYECKON CUCTEME XUMHUECKUX 3ieMeHToB 1. 1.
MenneneeBay

OK 04 Dddexturo | P 2, Temsr 2.1,; Konrponbnas pabora
B3auMozeiictBo Bate | P 3, Temnr 3.3; «CtpoeHue BelecTBa U XUMHUYECKHE PEaKLIN
1 paboTath B P4, Temr1 4.2, 4.3; 1. 3amauu Ha cocTaBlieHUE YpaBHEHUI peaklnid:
KOJUIEKTHUBE U P 6, Temsr 6.2; COEIIHEHUS, 3aMEIICHU, Pa3JIOKEHISI, OOMCHa;
KOMaHe P 7, Temsr 7.1. OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C
WCTIONIb30BAaHHEM METOAA
AIIEKTPOHHOTO OayaHca.
2. 3amaun Ha pacyeT MacCHl BEIIeCTBa Wik 00hEMa Ta30B
0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MK 00bEMY
OJTHOTO U3 YYaCTBYIOIIUX B PEAKIMH BELIECTB; PaCYETHI
Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB
peaxmuy,
€CJIM OJTHO U3 BEILIECTB UMEET NPUMECH
3. 3aaHns Ha COCTABICHUE MOJICKYIISIPHBIX 1 HOHHBIX
peakuuii ¢ yyacThueM KHUCIOT, OCHOBAaHUH U COJIEH,
YCTaHOBJICHHE U3MEHEHHSI KHCIIOTHOCTH CPEJIBI
4 JIabopaTopras paboTa "THITEI XUMUYECKUX peaKkuuii”
OK 07 P 7, Temsr 7.1. 3ammTa keiica (¢ yueTom Oyayuieii npogeccHoHATBHOM
CopeiicTBOBaThH e TeJIbHOCTH)
COXPaHEHHIO Keiic (c yuerom Oyyrueit mpodeccruoHaIbHON
OKpy>Karoulei cpeipl, nesTenbHOCTH) Bo3MoxHbIe Tembl kelicoB: [loTernenne
pecypcocdepexeHue, KJIMMaTa 1 BBICBOOOXKICHUE T'a30BbIX THAPATOB CO JHA
MIPUMCEHSATH 3HAHHS okeaHa. byymue marepuais 11 aBua-, MalllHO- U
00 U3MCHEHUH MPUOOPOCTPOCHUSI.
KIIMMAaTa, MPUHINIIBI HoBele MaTepuabl U1 COTHEYHBIX OaTapeii.
OepesIIUBOro JlekapcTBa Ha OCHOBE PaCTUTEIBHBIX MIPENapaToB
TIPOM3BO/ICTBA,
s pekTuBHO
JIEICTBOBATH B
Ype3BbIUAHBIX
CUTYyaIHIX
K 1.1 P2, Temsr 2.1,; Konrtponpnas padora
dopmMupoBaTh P 3, Temsr 3.3; «CTtpoeHue BellecTBa U XUMUYECKUE PEAKLIUN
AITOPUTMBI P 4, Tems1 4.2 1. 3agaum Ha coCTaBIIEHUE YPAaBHEHUHN peaKLIUii:
pa3paboTku P 6, Temsl 6.2; COCIIITHEHU S, 3aMEIICHU, Pa3JIOKEHIS, OOMCHA;
MIPOTPaMMHBIX OKHCJINTEIIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH C
MozyJieil B WCTIONB30BaHUEM METOa

COOTBCTCTBHHU C
TCXHHUYCCKUM
3aJaHUCM.

9IEKTPOHHOTO OayaHca.

2. 3agauu Ha pacyeT Macchl BEIIeCTBA UIIH 00bEMa ra30B
0 U3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce MK 00bEMY
OJTHOTO U3 YYAaCTBYOIIUX B PEAKIIMH BEIIECTB; PACYEThI
Macchl (00bEMa, KOJTMYEeCTBa BEIIECTBA) MPOIYKTOB
peakiuy,

€CJIM OJTHO W3 BEUICCTB UMEET IPUMECH

3. 3aaHus Ha COCTaBJICHUE MOJICKYJIIPHBIX U HOHHBIX
peakuuii ¢ ygyactTueM KHUCIOT, OCHOBAaHUH U COJEH,
YCTaHOBJICHHE U3MEHEHHUS KUCIIOTHOCTH CPEJIbI

4 JlaGopaTtopHas padora "THUIIBI XUMUYECKUX peakini”




KoHTtpons u  omeHKa pe3ylbTaTOB  OCBOCGHHS  IPOIPAaMMbl  OCYLIECTBISIETCS
IpenoaaBaTesieM B MPOoIecce U3YUeHUsI TUCIUIUINHBI.

OOyuaromuecs ¢ HapyUICHUSIMH 3PEHHUS JOJDKHBI ObITh 00ECHEYeHbl MeYaTHBIMU U
JJIEKTPOHHBIMU pecypcamMu B ¢dopMax, aJanTHPOBAHHBIX K OrPAaHUYECHUSIM HX 3J0POBbS U
BOCTIPUATHS UH(POPMALIUU:

— B 1e4aTHOM (hopMe yBEIMUYSHHBIM HIPU(TOM,
— B (popMe 2IEKTPOHHOTO IOKYMEHTA,

— B opme ayauocaiina,

— B me4atHoi (hopme Ha si3bIke bpaiins.

JlaHHBIN TIepedeHb MOKET OBITh JOIMOJIHEH M KOHKPETU3MPOBaH 00pa3oBaTeIbHOU
OpraHu3aIuen.

Konkpernsie ¢GopmMpl U mpouenypbl MPOMEXYTOUHOM aTTecTaluu OOydaroluxcs ¢
HApYLICHUSIMH 3PEHUS YCTaHABJIMBAIOTCS OOpa30BAaTEIbHOM OpraHu3alveld CaMOCTOSITENIBHO C
YYETOM OTpaHHUYEHHH 370pOBbsA. VX pexoMeHAyeTcs AOBOIUTH O CBEIEHHUS OOydYalONIMXCS B
CPOKH, OTIpe/ICTICHHBIC B JIOKAJTHHBIX HOPMATUBHBIX aKTax 00pa30BaTeIbHON OpraHu3anuu, HO He
M03/IHEE MEPBBIX JIBYX MECAIEB OT Hayaia O0y4YCHHUS.

@opMBbI IPOMEKYTOUHOM aTTECTAlMA OOYYAIOUIMXCS C HAPYUICHUSAMH 3PEHUS
YCTaHABIMBAETCS C YYETOM HWHIMBUAYAIbHBIX MCHUXO(PU3NYECKUX OCOOEHHOCTEW (YyCTHO, Ha
KOMIIBIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[Ipy nmpoBeneHUM TPOMEKYTOYHOM — aTTecTaluu  oOecreynBaeTcsi  COOIIOACHHE
CIEIYIOIIMX OOIIMX TPeOOBAHMIA:

- IPOBEICHUE TIPOMEKYTOYHON aTTECTAlu JJIsl O0YJArOIIUXCsl C HAPYIICHUSIMHU 3PEHUS B OJTHOM
ayJUTOPUH COBMECTHO C OOyYalONIMMHUCS, HE HWMEIOIIMMH OTPAHWYCHHBIX BO3MOXKHOCTEH
3JI0OPOBBSI, €CITM 3TO HE CO3/1aeT TPYAHOCTEH MPH MPOXOXKICHIH TPOMEKYTOUHON aTTECTAIIH;

- MIPUCYTCTBHE NPH HEOOXOIMMOCTH B ayJAHTOPUH ACCHCTEHTA, OKA3bIBAIOIIETO O00YYaroIINMCs
HEOOXOIMMYI0 TEXHHYECKYIO TIOMOIIh C YU4ETOM HMX HHIUBUAYAJIBHBIX OCOOCHHOCTEH (3aHATH
pabouee MecTO, epeIBUraThesl, MPOYUTATh U OPOPMUTH 3aJaHUE);

- M0JIb30BaHNE HEOOXOAMMBIMU OOYYaIOIIMMCSl TEXHUUYECKUMHU CpPEICTBAMU MPHU MPOXOKIACHUU
IPOMEKYTOUHOM aTTECTAllMU C YYETOM UX WHAMBUIYAIbHBIX OCOOCHHOCTEH;

- obecreyeHue BO3MOXHOCTH OeCHpensTCTBEHHOIO JIOCTyNa OOydYaloUIMXCsi B ayIUTOPHH,
TyaJeTHblE W Jpyrue TOMEIIEHHs, a TaKKe WX MNpeObIBaHWsS B YKa3aHHBIX ITOMEUICHHUSX.
JIOTIOTHUTENBHO TIPH TPOBEICHUH MPOMEKYTOUYHOW aTTECTAllMH O0ECIIEYMBACTCS COONIOIEHHUE
CIEeYIOIMUX TPEOOBAHMIA:

OJ1s CllenblX:
- 3aJlaHds JJIS BBINOJHEHUS, a TaKXKe MHCTPYKIMS O MOpPSAKE MPOMEXKYTOUHOW aTTecTaluu
oopmisitoTest penbedHO-ToueuHbIM HpupTOoM bpailis uan B Buae 31EKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C MOMOIIBIO KOMITbIOTEPA CO CIIEHUAIM3UPOBAHHBIM NIPOrPaMMHBIM OOecrieueHueM
JUISL CJICTIBIX, WIIM 3aYUTHIBAIOTCS ACCUCTEHTOM,;
- IICbMEHHBIE 3aJIaHsI BBIITOJIHSAIOTCS HAa OyMare peibeHO-TouedHbIM mpudTOoM bpaiins wmm Ha
KOMITBIOTEPE CO CHEIHAIN3UPOBAHHBIM TPOTPAMMHBIM 00€CIIeUeHHEeM JIJISl  CJICTIBIX, WU
HA/IMKTOBBIBAIOTCS] ACCUCTEHTY;
- o0ydarommMcs JUTsl BBITIOJTHEHUS 3a/IaHUsI TIPH HEOOXOJWMOCTH TIPEIOCTABISIETCS KOMITJICKT
NUCbMEHHBIX MPUHAUIKHOCTeH 1 Oymara Juis nucbMa penbedHo-TouedHbIM mpudrom bpaitns,
KOMITBIOTEP CO CIEHMATU3UPOBAHHBIM ITPOIPAMMHBIM 00eCrieueHHEeM IS CIICTIBIX.

0J151 CLAOOBUOAUYUX:



- oOecrnieunBaeTCsl MHIUBUIyIbHOE paBHOMEPHOE ocBelieHue He meHee 300 Jrokc;

- oOydvarommMcss JUIss  BBITIOJHEHUS 3aJaHusi TNPU HEOOXOAMMOCTH IPEAOCTABISICTCS
YBEJIMUHBAIOIIIEE YCTPOMCTBO;

- 3aJlaHusl JUIsl BBITIOJIHEHMS, @ TAKXKE MHCTPYKLHUS O TMOPSAKE MPOBEACHUS MPOMEXKYTOUHOU
aTTecTanuy o(pOPMIISIOTCS YBEITMYEHHBIM IPHUPTOM.

[Ipy HEoOXOaUMOCTH PEKOMEHAYETCSl MPEeIyCMOTPETh YBEIUYEHHE BpPEMEHU Ha
MOATOTOBKY K 3a4€Ty, a TaK)Ke MPEIOCTaBIATh JOMOJIHUTEIBHOE BPEMs JUIsl IOArOTOBKH OTBETA
Ha 3auere.

Bo3moxHO ycraHoBieHHE 00pa30BaTeIbHON OpraHu3aleil HHANBUAYAIbHBIX I'padUKOB
MIPOXOXKICHUSI IPOMEKYTOYHOM aTTecTalli 00YUYaIOIIUMHUCS C HAPYIICHUSIMU 3PEHUS.

[Ipn HEOOXOAMMOCTH il OOYYAIOIIMXCS C HAPYIICHUSMH 3pPEHUS MPOMEKYTOUHAsS
aTTECTaIMsl MOXET MPOBOJIUTHCS B HECKOJIBKO 3TAroB. [[J1s1 3TOro peKoMeHyeTcsl NCI0Ib30BaTh
pPYOEKHBIN KOHTPOJb, KOTOPBIA SIBISIETCSA KOHTPOJBHOM TOYKOW MO 3aBEPIICHUU HU3YUYECHUS
pasziena WiIM TEMbl U €€ PA3[ElIOB C LEIbI0 OLEHHUBAHUS YPOBHS OCBOEHUS IMPOTPAMMHOIO
MaTepuana. ©opMbl U CPOK MPOBEACHUS PYyOESIKHOTO KOHTPOJIS OMIPEIEISIOTCS MPENo1aBaTeNIeM C
y4eTOM MHJIUBUIYAITBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEN 00yUYaronInXcs.



