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1. O6masn xapakTepucTHKa NPUMEPHOIi padoyeii mporpaMMbl 0011e00Pa30BATEIbHOI
AUCHUTLUTHHBI «XUMHS»
1.1. Mecro aucUMIUIMHBI B CTPYKTYpe OCHOBHOII mpodeccHoHaIbHOW 00pa30BaTeIbHOI
NPOrpamMMbl

OO6meobpazoBaTebHass UCHUIUIMHA «XHUMES»  SBISCTCS  00S3aTENhbHOH  YacThIO
0011100 pa30BaTEIHHOTO ITMKIIA 00pa3oBaTesIbHON MporpaMmMbl B cooTBeTcTBUH ¢ PI'OC CIIO 1o
cneyuanvbHocmu 15.01.13 Moumasicnux mexnuueckoz2o 060py0068anus.

TpymoeMKOCTh AUCIUIUTMHBI «XUMUS» Ha YIIIyOJIeHHOM ypoBHE coctaBiser 180 vaca, u3
koTopeix 120 gaca - 6a30BbIi MOayIh (7 pa3genoB) u 60 yaca - MPUKIATHON MOAYIH (2 pa3jiena),
BKIIIOYAIOIIUI  MPaKTUKO-OPUEHTUPOBAHHOE  COJAEpXKaHHWe, YyCWIMBAIoliee MNpoQUIbHYIO
COCTABJISIOIIYIO IO KOHKPETHOU MPO(ECCUH HITH CIIEIUAITBHOCTH.

[lpuxkmagnoit Moaynbp BKiIOYaeT aBa pasfena. Pazmen 8 «Xumuss B ObITy W
IIPOM3BOJICTBEHHON JIE€ATEIbHOCTU YEJIOBEKa» peaju3yercs s BCEX CIelUaIbHOCTeH Ha
MaTepuane KeiCcOB, CBSI3aHHBIX C DKOJIOTMYECKON O€30MacHOCThI0 M OICHKOW MOCIEeACTBHIMA
OBITOBOH W TPOM3BOJCTBEHHON AEATEIHPHOCTH, MO OTpacisaM Oymaymied mpodeccHOHAIBHOM
JeSATETBHOCTH 00YJaroIMXCsl.

Pekomennyercss Tematuka pasgena 9 s cneumansHocth  [5.01.13  MoumasicHuk
MexXHU4ecKo20 060py008ans.

«MccnenoBanre U XUMUYECKUN aHATTU3 00bEKTOB Orochepby;

1.2. Ileau u niIaHupyemMble pe3yIbTaThl 0CBOCHHUS U CIHILTHHbI
1.2.1. Ienu v 33024y U CHHUILIHHBI

@OopMHUPOBAHUE Y CTYIEHTOB XUMHUYECKOW COCTABISIOLIEN €CTECTBEHHO-HAYYHOU KapPTHHBI
MHpa KaK OCHOBBI IPUHATUS PEUIEHUH B JKU3HEHHBIX W NPOU3BOJACTBEHHBIX CHUTyalUsX,
OTBETCTBEHHOI'O MMOBE/ICHUS B PUPOHOM CpeJie.

3agayu QM CHUIUINHBI:

1) cdopmupoBaTh MOHMMaHKHE 3aKOHOMEPHOCTEN MPOTEKAHMS XMMUUECKHX MPOLECCOB M
SABICHUN B OKpYXarolled cpeae, IEJIOCTHOM HayyHOM KapTUHBI MHpa, B3aUMOCBA3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTb yYMEHHUS INPOBOAMTH pAaCyeThl 10 XUMHYECKHMM (OpPMyJaM U ypaBHEHHUSIM
XUMUYECKUX pEaklUuid, I[JJAaHUPOBaTh M HUHTEPHPETUPOBATH  PE3YJIbTAThl  XUMHUYECKUX
AKCTIEPUMEHTOB,

3) cdopMHPOBaTH HABBIKU MPOBEICHUS XUMUYECKMX DKCIIEPUMEHTAIBHBIX UCCIIEI0BAHMUIA
c coOmrofeHreM TMpaBuwi Oe3omacHOro oOpalleHus C BellecTBaMH M J1abOpaTOpHBIM
000pyI0BaHHEM;

4) pasBUTH yMEHWs aHATM3UPOBATH, OLIEHUBAThH, IPOBEPATH HA JOCTOBEPHOCTH U 0000IIATH
nHGOPMaLIMI0 XUMHUYECKOT0 XapaKkTepa U3 pa3Iu4HbIX HCTOYHUKOB;

5) chopMupoBaTh yMeHHMsS [POTHO3UPOBATH IOCJIEACTBHSA CBOEH JIEATENLHOCTH |
XUMHYECKUX TPUPOTHBIX, OBITOBBIX M MPOU3BOJACTBEHHBIX MTPOLIECCOB;

6) chopmMHpoBaTh MOHMMAHWE 3HAYUMOCTH JOCTHOKEHMH XHMHYECKOM HAyKM |
TEXHOJIOTHI I Pa3BUTHSI COLIMAILHON U TIPOU3BOJICTBEHHOM cep.

1.2.2. Maanupyemblie pe3yJbTaThl OCBOEHHSI 001Ie00pa30BATEJbHOW JHCHHUILIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Koa 1 HauMeHOBaHHUe
¢popMupyembIx
KOMIIeTeH I

H.ﬂafmpyeMLIe pe3yJabTaThbl OCBOCHUSA NUCHHUIIIIMHBI

O6mme!

JIncuumIMHApHBIE’

OK 01. BeiOupats
CIOCOOBI peIeHUs
3agau
po¢ecCroOHaATBHOM
NesITeIbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTi Tpy/10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IICHHOCTH MAacTEPCTBA,
Tpynostooue;

TOTOBHOCTB K aKTUBHOM JIEATECIIEHOCTH TEXHOJIOTHYECKOHN 1
COIMANILHOM HAIMPABICHHOCTH, CIOCOOHOCTh MHULIMUPOBATD,
MJIAHUPOBATHh U CAMOCTOSITEIILHO BBIOIHAThH TAKYIO

e TCIIbHOCTD;

HWHTEPEC K Pa3aIudHbIM chepaM nmpodecCuoHaIbHON
JIeSATCIIbHOCTH,

OBi1aieHHe YHMBEPCAJbHBIMU Y4eOHbIMHU
MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30Bble JJOrHYecKHe AeiicTBHS.

CaMOCTOSITEIIEHO (JOPMYITUPOBAThH M AKTYaJTU3UPOBATH
mpo0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE,

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JJIS
CpaBHEHHUSI, KITAaCCU(UKAIIMKN B 0000IIEHNS;

OTIPENIETISATH LEH IeSITEIbHOCTH, 33/1aBaTh NapaMeTphl U
KPUTEPUHU UX TIOCTHKCHUS;

BBISIBIISITh 3aKOHOMEPHOCTU U TPOTUBOPEYHS B
paccMaTpUBACMBbIX SIBJICHUSX;

BHOCHUTBH KOPPEKTHUBHI B ICSTEIHLHOCTD, OIIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISAM, OLICHUBATh PUCKU
MOCJIEICTBUN NeITEIbHOCTH,

- BJIaJIETh CUCTEMON XMMUYECKUX 3HAHUU, KOTOPAsl BKIFOUAET:
OCHOBOIIOJIATAIOIINE TTOHITHS (XUMUYECKUMA SJIEMEHT, aTOM,
QJIEKTPOHHAs 000JI0UKa aTOMa, S-, P-, d-3JIEKTPOHHBIC OPOUTAIIN
AQTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb, SJIEKTPOOTPHUIIATETHLHOCTD,
CTEINEHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKEIET, PyHKIIMOHAIbHAS TPyIIIa,
paauKall, u30Mepusi, U30Mepbl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH,
YTIIEBOJOPOIBI, KHCIIOPOI- M a30TCOIEPKAIINE COSTMHEHUS,
OMOJIOTUYECKH aKTHBHBIE BEIIeCTBA (YIIIEBOIbI, )KUPBI, OCIKH),
MOHOMED, MTOJIMMEDP, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYIISIPHBIC
COCMHEHUS, KPUCTANIMYECKAs PEIIETKA, TUITbl XUMUYECKHUX
peakiuii (OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC, DK30- U
DHIOTEPMUYECKUE, PEAKIIMM HOHHOTO OOMEHa), PacTBOp,
PJIICKTPOJIUTHI, HEAJIEKTPOJIMTHI, DJICKTPOIUTHICCKAS TUCCOIHAITHS,
OKHCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pPEaKlUH,
XUMHUYECKOE PABHOBECHE), TECOPUH U 3aKOHBI (TEOPHS XUMHYECKOTO
CTpoeHUs oprannyeckux BeuectBs A.M. bytneposa, Teopus
SJIEKTPOJIUTUYECKON AUCCONUAINY, Iepuoandeckuii 3akoH J[. M.
MeHieneeBa, 3aK0OH COXPaHEHHST MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHH, (PAaKTOTOTHICCKUE CBEICHHS O
CBOMCTBAX, COCTaBE, MOJYyYEHUN U OE30MTaCHOM UCIIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKUX U OPIraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JEATETLHOCTH YEJIOBEKA;

YMCThH BBIABJIATH XapAKTCPHBIC IPU3HAKU U B3AUMOCBA3b




- pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPHU PCIICHUH JXU3HCHHBIX
npodiem

0) 0a3oBbIe HCCJIeA0BaTeIbCKUE elHCTBHA:

- BJIaJIETh HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U TIPOSKTHOM
NeATeIbHOCTH, HABBIKAMHU pPa3perieHus Ipooiem;

- BBIABJIATH NPUYNUHHO-CJIICACTBCHHBIC CBA3HU U aKTYaJIU3UPOBATH
3a7a4y, BBIJIBUTATh THIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHThI
IS I0KA3aTeJIbCTBA CBOUX YTBEPKICHHUI, 3a/1aBaTh NTapaMeTpPbl
1 KPUTEPUU PEIICHUS,

- AHAJIU3UPOBATDH IMOJTYUYCHHBIC B XOAC PCUICHUA 3aa4n
pe3yAbTaThl, KPUTUYECKH OLICHUBATH UX JIOCTOBEPHOCT,
IMPOTrHO3UPOBATH U3BMCHCHHC B HOBBIX YCIIOBHAX,

- YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPaAKTUYECKYIO0 00JIACTH KU3HEACITEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PAa3HBIX PEIMETHBIX
oOJacTeit;

- BBIIBUT'aTh HOBBIE UJEH, IPEJIaraTb OPUTMHAIBHBIE TIOIXO/IbI
1 pELICHUS;

- CIIOCOOHOCTH X UCIIOJIb30BaHUS B ITO3HABATEILHOU U
COLMAIbHOW ITPAKTUKE

W3YYCHHBIX TTOHATUH, TPUMEHSITH COOTBETCTBYIOIINE MOHATHS TIPU
ONMCAaHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB U UX MPEBPAILLECHNN; BBIBIIATh B3AMMOCBSI3b XUMUYECKUX
3HAHUM C TOHSATUSAMU U IPEACTABICHUSIMU IPYTUX
€CTECTBEHHOHAYUYHBIX NPEIMETOB;

- YMETb HCNOJIb30BATh HAUMEHOBAHUS XUMUYECKUX COCTUHEHNUN
MEKIYHApOAHOTO COI03a TEOPETUUECKON U IPUKIIATHOW XUMHUH U
TpUBUAJIbHBIC HA3BAHUS BAXKHEHIINX BEIIECTB (ITUJICH, alleTHIICH,
riuiepuH, Genon, GopManbaeru, yKCycHast KUCIIOTa, TJIUIHUH,
yrapHbIid ra3, yriaeKUCHblil ra3, aMMHUaK, ralieHasi U3BECTb,
HeralieHas U3BeCTh, MUThEBAs CO/Ia U APYTUX), COCTABIATH
(bopMyITbI HEOPTaHUYECKUX U OPTAHUYECKUX BEIIECTB, YPABHCHHUS
XUMHUYECKHUX PeaKIHii, 00BACHATh UX CMBICI; IOJITBEPKIATh
XapaKTEPHbIE XUMUYECKUE CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMU
SKCIEPUMEHTAMU U 3alUCSIMHU YPAaBHEHUN XUMUYECKUX PEaKIIUii;

- YMETbh YCTaHABJIMBATh NPUHAJJICKHOCTD H3YYEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB K ONPEIEIICHHBIM
KJIacCaM U TpyIaM COEMHEHUH, XapaKTEpU30BaTh UX COCTAB U
Ba)KHEWIIIME CBOMCTBA; OMPEACIIATh BUIbl XUMUUYECKUX CBS3EH
(KoBaneHTHAs, MOHHAS, METAJNIMYECKasi, BOJOPOHAS ), TUITHI
KPUCTATMYECKHX PEIIETOK BEIIECTB; KIAaCCU(PHUIIPOBATH
XUMHYECKHUE PEAKIIHNH;

- chopMHUPOBATH MPEICTABICHHS: O MATEPUATBHOM €IMHCTBE
MHpA, 3aKOHOMEPHOCTSIX M O3HABAEMOCTH SBJIECHUW MPUPOIBI; O
MECTE Y 3HAUEHUU XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU
B 00€ecleYeHNH YCTOMUUBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEILICHUU
po0JIeM SKOJIOTUYECKOM, SJHEPTeTUIECKON U MHILEBOI
0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, CO3aHUHU HOBBIX
MaTepHaioB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECIICUCHUN
PalMOHAJILHOTO MPUPOAOIIONIb30BaHNUs, B GOPMUPOBAHUN




MUpPOBO33pEHUsI U OOIIel KynbTypbl 4eENOBEKa, a TaKxke
PKOJIOTHYECKH 00OCHOBAaHHOT'O OTHOIICHHSI K CBOEMY 3JI0POBBIO H
MPUPOIHON Cpeie;

- BIAJETh CUCTEMOM XUMHUYECKHX 3HAHHMM, KOTOpas BKIKOYAET:
OCHOBOIOJIAraloIye MOHATUS (IOMOTHUTEIHHO K CUCTEME MOHITHMA

0a30BOTO YpOBHS) - U30TONBI, OCHOBHOE M BO30YXIECHHOE
COCTOSIHME  aTroMma, TuOpuau3aius  aTOMHBIX  OopOwuTanen,
xumuueckass cBsa3p ("O” " wm "', KpaTHbIE CBS3HM), MOJIIpHas

KOHIICHTpaIus, CTPYKTypHas Gopmyia, uzomepus (CTpyKTypHas,
reoMeTpuueckas  (IUC-TpaHC-U30MEpHsi), TUIBl XMUMHUYECKUX
peaknuii (roMo- W TEeTepOreHHbIC, OOpaTUMbIe U HEOOPATHMBIC),
pacTBOPHI (MCTUHHBIE, TUCIIEPCHBIC CUCTEMBI), KPUCTAJUIOTHIPATHI,
CTETNEeHb JUCCOIUAINH, JIEKTPOIIU3, KPEKUHT, pU(POPMUHT); TEOPHH
M 3aKOHBI, 3aKOHOMEpPHOCTH, MHPOBO33PEHUYECKUE 3HAHUA,
JeKale B OCHOBE MOHMMAHUS MPUYUHHOCTH M CHCTEMHOCTH
XUMHUYCCKHX SIBJICHHW, COBPEMCHHBIC MPEICTABICHUS O CTPOCHUU
BEIIECTBA Ha AaTOMHOM, MOJIEKYJISSPHOM M HAJAMOJCKYISIPHOM
YPOBHSX; TPEICTABICHUS O MEXaHM3MaX XHUMHUYCCKHX PEaKIUH,
TEPMOJUHAMHYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTAX UX|
MPOTEKAHUsS, 0 XMMHUESCKOM PaBHOBECHH, TUCIEPCHBIX CHCTEMax,
(dakToNIOTMYECKHE CBEICHUS O CBOWMCTBAX, COCTaBE, MOTYYCHUH U
0C30TMacCHOM  HCTIOJIb30BAaHUHM BKHEHIIIMX HEOPTAaHMYSCKUX H
OpPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU ACSATEIBHOCTH
YeIIOBEKa,  OOIMMX  HAyYHBIX  NPHUHIWINAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA TpUMEpe MPOU3BOACTBA CEPHOM KHCIOTHI,
aMMHaKa, METaHOJIa, IepepadoTKu HePTH);

- yMeTh TPOBOJIUTH pACYeThl IO XUMHUYECKUM Qopmynaam u
YpaBHEHUSM XUMUYECKUX PEAKIHI C UCTIONb30BaHUEM (PU3HUECKUX
BeIMYMH (Macchl, oOObeMa Ta30B, KOJMYECTBA BEIIECTBA),
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHON




CTOPOHBI: pAacyeThl IO HAXOXKACHUIO XUMHUYECKOW (POPMYIIBI
BEIIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
NPOAYKTa peakliiu, €CIM OAHO U3 UCXOJHBIX BELIECTB JaHO B BUJIE
pacTBOpa C ONPEACIICEHHOM MacCOBOM J0JEM pPAacTBOPEHHOIO
BEIIECTBA WM JaHO B U30BITKE (MMEET NPHUMECH); pacdeThl
MaccoBOM MM OOBEMHOM JOJM BBIXOJA MPOAYKTa pEaKIUU;
pacyeTsl TemIoBoro 3¢¢exkra peaxiui, 00BEMHBIX OTHOIIECHUN
ra3zos;

- YMEThb BBISBISITH XapakTepHble TMPU3HAKK M B3aUMOCBS3H
W3YYCHHBIX MOHSATUH, TPUMEHITH COOTBETCTBYIOIINE TIOHATHUS TIPU
OMMCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX
BEIICCTB U UX MPEBPAIICHUH; BBISBISATH B3aUMOCBI3b XUMUIECKUX
3HAHWI C MOHATHSAMU U MPEICTABICHUSIMHU APYTrUX MPEIMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUS ¥ OOBACHEHUS CYIIHOCTH
MaTepUaIbHOTO €IWHCTBA MHUPA; HCIIOJIB30BaTh CHUCTEMHBIC
XUMAYECKHE 3HAHUS Ui OOBSICHEHUS M TPOTHO3HPOBAHUS
SIBJICHU, IMEIOIIMX €CTECTBEHHOHAYYHYIO IPUPOY;

- YMETh HCIIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCTUHECHUIN
MEXITYHAPOJHOTO COI03a TEOPETHUYECKON M MPUKIATHON XUMUU U
TPUBUAIBHBIC HA3BaHUS BEUIECTB, OTHOCAILIMXCS K H3Y4YCHHBIM
KJlaccaM  OpPraHMYeCKMX ¥  HEOPraHMYeCKHX  COCTUHEHHUIA;
MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBICHUS (HOpMyIl
HEOPraHMYECKUX BEIIECTB, MOJIGKYISPHBIX U CTPYKTYPHBIX
(pa3BepHYTBIX,  COKpPALEHHBIX U  CKEJIEeTHbIX)  (opMyn
OpPTaHMYECKHX BEIIECTB; COCTABJSITH YpPaBHEHUS XUMHUYECKUX
peakuMid W pacKpblBaTb HUX  CYIIHOCTh:  OKHCIIUTEJIbHO-
BOCCTAHOBUTENIBHBIX ~ pPEAKUUil  MOCPEJICTBOM  COCTaBIICHUS
PJICKTPOHHOTO OanaHca TUX PEaKIUid; peakiuidi MOHHOTO OOMEHa
[yTeM COCTaBJICHHS WX TMOJHBIX M COKPAIICHHBIX HOHHBIX]
YpaBHEHUH; peaxkuuii TUJPOJIN3A, peakuuii




KOMILJIEKCO00pa30BaHus (Ha MpuMepe THAPOKCOKOMITIICKCOB ITMHKA
1 aJIIOMUHUS); TIOATBEPKAATh XapaKTEPHbIE XUMUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMH W  3alHUCSIMHU
YPaBHEHUN XUMUUYECKUX PEaAKIU;

- yMeThb KJaccu(UIUpPOBaTh HEOPTaHWYECKHE U OpraHHYecKHe
BEIIECTBA M XUMHYECKHE PEAKIMH, CAMOCTOSITENFHO BBIOMPATH
OCHOBaHUSI M KpPUTEpUU JUIs KJIacCU(PUKAIMK  U3y4aeMBbIX
XMMHUYECKHX OOBEKTOB; XapaKTepU30BaThb COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MPHUHAJICKAIINX K ONPEIEIICHHBIM KlaccaM U
rpynmnaM COeAMHEHUH (IPOCThIE BEUIECTBA, OKCUIbI, THIPOKCHIBI,
CONIM; YTIEBOAOPOABI, TMPOCThbie AGUPHI, CHOUPTHI, (EHOIBI,
QIIbJICTU/IBI, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXHBIE 3(HUPHI,
PKUPBI, YTJIEBOJbI, aMHUHBI, aMHUHOKHUCIIOTBI, OCJIKH); MPUMEHSTH)
3HAHUSA O COCTAaBE M CBOMCTBAX BELIECTB JJI DKCIEPUMEHTAIbHOU
MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW MpOTEKaHUs
XUMHUECKHX PpEaKIU M NPOrHO3MPOBAHUS BO3MOMKHOCTEM HX
OCYLIECTBIICHNUS,

- YMETb NOJATBEPXKIaTh HA KOHKPETHBIX IPUMEPAX XapakTep
3aBUCUMOCTH  PEAKIMOHHOW  CIOCOOHOCTH  OpPraHMYECKHUX|
COEJIMHEHUHN OT KPaTHOCTH M Tuna KoBajieHTHOH cBszu ("JI " u ""),
B3aUMHOT'O BJIMSHUSI @TOMOB U TPYIIIT aTOMOB B MOJIEKYJIAX; A TAKKE
OT  OCOOEHHOCTEW  peanu3alMi  pPa3JIMYHBIX  MEXaHHU3MOB
MPOTEKaHUS PeaKlInii;

- YMETb XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YXICHHOM COCTOSIHUM) U HMOHOB XHMHYECKHX
bnemeHToB 1 - 4 mepuomoB llepmommyeckoit cuctemsr J[.H.
MenzeneeBa U UX BAJIEHTHBIE BO3MOXHOCTH, UCIOJb3Ysl NOHATHS
"s", "p", "d-snekTpoHHBIE" OpOMTANM, YHEPrETUYECKHE YPOBHH;
OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHUS] CBOWCTB XMMHUYECKHX
DJIEMEHTOB U O00pa3yeMbIX MMM COCJAMHEHHUH IO MepuojaM Hu
rpyIiimnam




OK 02. Ucnonbs3oBaTh
COBpPEMEHHBIE CPEACTBA
MOKCKA, aHATTN3a 1
WHTEPIIPETAINH
nH(popManuu u
WH(POPMAIIMOHHbIE
TEXHOJIOTUH TSI
BEITIOJTHEHMS 33124
po¢eCcCHoOHATBHON
NeSITeTbHOCTH

B 06/1acTH HEHHOCTH HAYYHOT 0 MO3HAHUS:
c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAYKH M OOIIECTBCHHOM
MPAKTHKH, OCHOBaHHOTO Ha Uanore KYIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOMH W UYUTATENBCKOH KYIBTYPHI
KaK CpeICTBAa B3aWMOJCUCTBUS MEXKIY JIIOJbMU WM TIO3HAHHS
MUDA;

OCO3HAHME IIEHHOCTH HAYYHOH JESITebHOCTH, TOTOBHOCTH
OCYILIECTBIISATH MPOCKTHYIO U UCCIIETOBATEIBCKYIO ACSTEILHOCTD
WHVNBUIYAIBHO U B TPYIITIE;

OgJanenne YHHBEPCAJIbLHBIMH
MO3HABATEJIbHBIMHU AeHCTBUSIMHU:

B) padora ¢ ungopmanmei:

- BJIQJICTh HABBIKAMH TOJNyYCHUS] MH()OPMAIMUA W3 MCTOYHHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEIIEHO OCYILECTBIIATH TIOUCK, aHAJIH3,
CHCTEMATH3AIMI0 U WHTEPIPETANUI0O HHPOPMAIUH Pa3THIHBIX
BUIOB U (POpPM IIpEICTaBICHHUS;

- co37aBaTh TEKCTHI B Pa3IMYHBIX (opmarax ¢ y4eToM
Ha3HAaYeHUs HMH(QOpPMAIMKM U IENeBOM ayIuTOpWH, BBHIOUpAs
ONTHUMATBEHYI0 (GOPMY TIPEICTABICHHS H BU3yaTH3aIUH;

- OIICHUBATh JOCTOBEPHOCTh, JETMTUMHOCTh WH(pOpMAIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPATHHO-ITHYCCKIM HOPMaM;

- UCIOJB30BaTh CpencTBa UH(GOPMAIIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTHA B PEHICHUH KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX M OPTaHU3AIMOHHBIX 33/1a4 C COOI0AeHIEM
TpeOOBaHUN JPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPaBOBBIX W OITUYECKUX HOPM, HOPM
nH()OpMaIMOHHOM 0€30MacHOCTH;

Y4eOHBbIMHU

- YMETh IUIAaHMPOBAaThb M BBIMOJHATH XUMHUYECKUN SKCIIEPUMEHT)
(mpeBpamieHuss OpraHUYeCKHMX  BELIECTB NPU  HArpeBaHHH,
[OJy4EeHUE OTHJIEHA W H3Y4YEHUE €ro CBOMCTB, KaueCTBCHHBIE
peakuMM Ha  ajbAETuibl, Kpaxmal, YKCYCHYIO KHUCIOTY;
NeHaTypanys OeJIKOB NPH HarpeBaHHUM, LIBETHbIE PEAKLUU OEJIKOB;
NPOBOJUTH PEAKIIMKU MOHHOTO OOMEHa, ONpEesiTh CPely BOIHBIX
pacTBOpOB, KAaueCTBEHHBbIE peaklUM Ha Cyib(ar-, KapOOHAT- U
XJIOpU/I- AQHUOHBI, Ha KaTHOH aMMOHHUSI; pemarth
DKCIIEpUMEHTaIbHbIE  3agaud 1o  TeMam  "Metamisl" wu
"HemeTamnsl") B COOTBETCTBUM €  NpaBUJIaMU  TEXHUKH
0€30M1acCHOCTH MpH OOpaIleHWH C BeIleCTBAMM U J1aOOpaTOPHBIM
000py/lOBaHUEM;  MPEACTABIATH  PE3yJbTaThl  XUMHYECKOIO
DKCIEpUMEHTa B (OpPME 3allUCH YPaBHEHHUH COOTBETCTBYIOIIHMX
peaxiuii 1 GopMyYIMPOBAThH BEIBOJBI HA OCHOBE ATHUX PE3YyJIbTATOB,
- YMETb aHAJIN3UPOBATh XUMUYECKYIO HH(POPMALIHIO, OTYyYaeMYIO
U3 pa3HbIX MCTOYHUKOB (CpEICTB MaccoBOM HH(OpMAIUH, CETh
VIHTepHeT u 1pyrue);

- BJIaJIeTh OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHMS BELIECTB U
XUMHUYECKUX SIBICHUH (HaOmoaeHHe, U3MEpEHHEe, SKCIIEPUMEHT,
MOJICIMPOBAHUE);

- yMETh HPOBOIUTH pAacyYeTbl MO XHMMHUYECKHUM ¢dopmyiaaM U
YpaBHEHUSM XUMUYECKUX PEAKIHI C UCTIONb30BAaHUEM (PU3HUECKUX
BEJIMYMH, XapaKTEPU3YIOIIMX BELIECTBA C  KOJIMYECTBEHHOU
CTOPOHBI: Macchl, oObema (HOpMaJIbHblE€ YCJOBHSI) Ta30B,
KOJIMYECTBA BELIECTBA; HCIOJIb30BaTh CHCTEMHBIE XHMHUYECKUE
3HAHUS JUId NPUHATHA PEHIEHUH B KOHKPETHBIX IKU3HEHHBIX
CUTYalUsX, CBA3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;




- BJIQJICTh HABBIKAMU PACIIO3HABAHUS W 3alUTHl HHPOPMAITUH,
MHGOPMAaIMOHHON 0€30MaCHOCTH TUYHOCTH;

- YMETh CaMOCTOSITEIILHO IIAHUPOBATh M TPOBOJIUTH XUMHYCCKHIMA
PKCIIEPUMEHT (TOTYYCHHE M U3YUYCHUE CBOWCTB HEOPTaHUYECKUX U
OpraHUYECKHUX BEIECTB, KaUYECTBEHHbIE PEaKLUU YIIEBOJOPO/IOB
Pa3IUYHBIX KIIACCOB U KHUCJIOPOJICOJAEPKAIIUX OPraHHMYECKUX
BEIIECTB, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/a4 [0 paclo3HABAHUIO
HEOPTraHWMYECKUX ¢ OPraHMYECKHX BEIIECTB) C COOJIOJCHHEM
npaBuil 0€30MacHOr0 OOpaIIeHHs ¢ BEIIECTBAMH U Ja0OPaTOPHBIM
000py/IoBaHuEM, (dhopMynupoBath eH HCCIeI0OBaHUS,
MPEIOCTABIIATh B Pa3iNuHON (opMe pe3ynbTaThl HKCIEPUMEHTA,
AQHATM3UPOBATH M OIICHUBATh UX JIOCTOBEPHOCTS;

- YMETh OCYIIECTBIATH IlIeJICHANPABICHHBIH MOUCK XUMHUYECKOM
WHPOPMAIIMKM B Pa3IMYHBIX HCTOYHWKAX (HaydyHas W YydeOHO-
HayyHas JHTepaTypa, CpeicTBa MaccoBOM HHQOpMAIUH, CETb
WNHTepHET W ApYyrue), KPUTUYECKH AHAIU3UPOBATH XUMHYECKYIO
nHbOpMaIInIo, TepepadaThIBaTh €€ U UCIIOIb30BaTh B COOTBETCTBUH
C TIOCTaBJICHHOM y4eOHOM 3a/1aueit;

- BIAJCTh CHCTEMON 3HAHUW O METOJaX HAYYHOTO IO3HAHUS
SIBIICHUH TIPUPOJIBI, HCIIOJIE3YeMbIX B €CTECTBEHHBIX HayKaxX W
YMEHHUSIMH TPUMEHSATh JTU 3HAHUS TMPH SKCIEPUMEHTAIBHOM
WCCJICIOBAaHUH BEIIECTB M JUII OOBSICHEHUS XUMUYCCKUX SBIICHUH,
UMEIOIMX MECTO B TMPHPOJE TMPAKTUYECKOW IesATEIbHOCTH
JeI0BEeKa 1 B IIOBCEAHEBHON KU3HMU,

OK 04. 3ddexTrBHO
B3aMMO/IECTBOBATh U
paboTaTh B KOJUIEKTHBE
1 KOMaH/Ie

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSTEIIbHOCTH U
CaMOOIIPEIEIICHHIO;
-OBJIaJIEHNE HABBIKAMH y4EOHO-UCCIIEIOBATEIHCKOM, MPOEKTHON
1 COITUATIbHOM JEATEIILHOCTH;
OBjaaenue YHUBEPCAJIbHbIMHU
KOMMYHHUKATHUBHBIMH
e CTBUAMM
0) coBMecTHAasl AeATeJIbHOCTD.

- YMETh IUIAHHPOBATH W BBIIIOJHATH XUMHUYECKUH DKCIEPUMEHT
(mpeBpalieHuss OpraHUYeCKMX  BELIECTB NPU  HArpeBaHHH,
[OJIyYCHUE OTWICHA W M3YyYEHUE €r0 CBOMCTB, KAa4ECTBEHHBIC
peakuMyM Ha  ajbAETuibl, Kpaxmal, YKCYCHYIO  KHUCIOTY;
NieHaTypanus OEJIKOB IIPU HarpeBaHMH, LIBETHbIE pPEaKLUN OCJIKOB;
NPOBOJUTH PEAKIIMKM MOHHOTO OOMEHA, ONpEeIsiTh CPely BOTHBIX
PacTBOPOB, KAauyeCTBEHHbIE peakUUM Ha Cyib(ar-, KapOoHAT- U
XJIOpUI- AQHUOHBI, Ha KaTHOH aMMOHHUSI; pemarth

OKCIICPUMEHTAJILHBIC 3a1a4n
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- MOHMMAaTh W WCMOJB30BATh MPEUMYILIECTBA KOMAHIHOU U
WHANBUIYAIBHON paOOTHI,

- MPUHUMATH LeH COBMECTHOM NeSITeNIbHOCTH,
OpraHu30BBIBATH U  KOOPJAWHUPOBATH JICHCTBUS 1O €€
TOCTHYKEHUIO: COCTABIISITH TUIaH ACHCTBUM, paclipeiesiTh POJIU C
y4eTOM MHEHHMM  YYaCTHHUKOB  OOCYXXIaThb  pPE3YJbTaThl
COBMECTHOM PaboTHI;

- KOODAMHUPOBATH U
[peabHOTO, BUPTYaJIbHOTO
B3aMOJCHCTBUS;

- OCYHIIECTBIIATh MO3UTHUBHOE CTPATETUYECKOE IOBEICHHE B
Pa3UYHBIX CUTYaIUSX, MPOSIBIISITH TBOPUECTBO U BOOOPAKEHUE,
ObITh HHULIMATUBHBIM

OBinaneHue YHHUBEPCAJIbHbIMHA
neicTBUSIMU:

) NPUHSATHE ce0sT M APYTHX JIIO/Ieii:

- IPUHUMATh MOTHUBBI M APTYMEHTHI IPYTUX JIOACH MPU aHau3e
PE3YNIBTATOB JIESITEIILHOCTH;

- IpU3HABaTh CBOE MIPABO U MPABO JPYTUX JIOACH Ha OMUOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C TO3HUIMH JAPYTrOro

paboTy B  YCIOBHSX
KOMOWHHUPOBAHHOTO

BBIINIOJIHATH
u

peryJIiTUHBHBIMH

nmo TemaMm "Meramiel" u  "Hemeramiwsl') B COOTBETCTBHM C
[paBUJIAMH TEXHUKU 0€30MaCHOCTH MPHU 0OpaIlleHNH C BeIECTBAMU
U J1abopaTOpHbIM O00OpPYAOBAaHUEM; NPEICTABIATh PE3YJIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIHi U GOpMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3yIbTATOB;

-yMETh CAMOCTOSITENIFHO TUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUN
HKCIIEPUMEHT (IIOJYyYEeHNE U U3YYEHHUE CBOMCTB HEOPTraHUYECKHX U
OpPraHMYECKHUX BEIECTB, KaUYECTBEHHbIE PEAKIUU YTIIEBOJOPOIOB
pa3IMYHBIX KJIACCOB M  KHUCIOPOJCOACPIKAIIMX OpPraHUYeCKUX
BEIIECTB, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/a4 M0 PaclO3HABAHUIO
HEOPraHMYECKUX M OpPraHMYECKHUX BELIECTB) C COOIIOACHHEM
paBuil 6€30MaCHOTO OOpaIleHHs ¢ BEUIECTBAMH U J1a0OpaTOPHBIM
000py/IoBaHUEM, (dhopMynupoBath eH HCCIICIOBAHUS,
MPEIOCTABIATh B Pa3INYHON (opMe pe3ynbTaThl HKCIEPUMEHTA,
QHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

OK 07. ConeiicTBoBaTh
COXPAHEHUIO
OKpY>Karolleu Cpebl,
pecypcocOepekeHHIo,
[IPUMEHSTh 3HAaHUSI 00
M3MEHEHUU KIuMaTa,
TTPUHITAITBI
OepexITMBOTO
MPOU3BOJICTBA,

A PEeKTUBHO
IeCTBOBATE B

B 001acTH 3K010r14€CKOro BOCIUTAHMS:

- cpOpMHUPOBAHHOCTH 3KOJOTUYECKOW KYIBTYphI, MOHUMAaHHE
BIINAHUA COLIUAJIBHO-O3KOHOMUYCCKUX HpOHGCCOB Ha COCTOSITHUC
MPUPOJHON U COLMATIBHOW CpeIbl, OCO3HAHUE TJI00AIBHOTO
XapakTepa IKOJIOTHYECKUX MPooIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE JEHUCTBUN B OKPYKAIOLIEH
Cpellec Ha OCHOBE 3HAaHHS UEJIEH YCTOMYMBOIO pPa3BUTHUSA
JeJIOBEUYECTBA;
AKTUBHOC HerI/ISITI/IG
OKpYXKarolleu cpeae;

- YMCHHG HpOFHOSI/IpOBaTI) H€6HaFOHpI/I${THBIe 3KOJIOTHUYCCKHUC
[MOCJIEICTBUS TPEANPUHUMAEMBIX 1€UCTBUI, TPeI0TBpalIaTh UX;

JEUCTBUM,  INPUHOCAIIMX  Bpex

- chopMupoBaTh NMPEACTABICHUS: O XUMHUYECKOM COCTABIISIONICH
€CTECTBEHHOHAY4YHOM KapTHHBI MHpA, POJIM XMUMHUU B TO3HAHUU
SBIICHUH TPUPOABI, B (DOPMUPOBAHHM MBIIUICHUS M KYJIBTYPHI
JTMYHOCTH, €€ (PYHKIIMOHAIBHOM I'PaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHNs MPaKTUYEeCKUX 3aJad U IKOJIOTMYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOJIHOM CpEJIE;

- yMeThb CcOOJIt0/IaTh IMpaBWJIa SKOJOTHYECKH IIeJeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM JI€ATEIBHOCTHU B IIENIAX COXPAHEHUS
CBOETO 3JI0pPOBbSl M OKPYKAKOUIEH NMPUPOJHON CPENbl; YUYUTHIBATh
OMACHOCTh BO3JEUCTBHUA Ha XHUBBIE OPraHU3MbI OIPEIEICHHBIX
BCIICCTB, ITOHMMasas CMBICJI ITOKa3aTClIA HpGHGJ’IBHOfI I(OHYCTHMOﬁ
KOHILICHTpALUY;
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YpE3BBIYANHBIX
CUTYyaLUsIX

pacumpeHue onbITa JKOJIOTHYECKON
HATPABICHHOCTH;
OBJIQJICHUE HaBbIKAMU Y4€OHO-MCCIIEI0BATEILCKOM,

HpOCKTHOﬁ U COIIMaJIbHOM JACATCIbHOCTH,

JACATCIbHOCTH

- YMETb MIPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C MO3HUITHI
SKOJIOTMYCCKOM  0€30MacHOCTH  IOCIICACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM  JIESITEILHOCTH  YEJIOBEKA, CBSI3aHHOM C
nepepaboTKON BeIIeCTB; MUCIOIL30BATh MONYyYEHHBIC 3HAHHS IS
MPUHATHS TPAMOTHBIX pelIeHUH MPoOJIEM B CUTYAIUSIX, CBI3aHHBIX
C XMMHEH;

- YMETh OCO3HABATh OMMACHOCTh BO3/ICHCTBHS HA KUBBIC OPTaHU3MBbI
ONpEJIENICHHBIX BEILIECTB, IOHUMAsi CMBICII TTOKa3aTeNs MPeAeIbHON
TOTTyCTUMOW KOHIICHTPAIlUU, U TIOSCHITh Ha MPUMEPaAX CIOCOOBI
YMEHBIIICHUSI U TPEIOTBpAIICHUSI WX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M 4YeJIOBEKa.

[1IK 1.4. OcyiiecTBasATh
[pacyeTsl ¢
MOTpeOUTEIIMH 3a
[PE0CTABICHHBIC

YCIyTU

- OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC ITOBCIACHUC B
pa3IUYHbIX CUTYALMSX, IPOSABIATH TBOPUECTBO U BOOOpakeHUE,
OBITE WHHUIIMaTUBHBIM

- - IUVJAHMPOBAHME U OCYIIECTBICHUE ACHCTBUM B OKPYKAIOLIEH
Cpelc Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO DPa3BUTHS
4eJIOBEYECTBA;

IIPUHUMATH e COBMECTHOU HEATECIIbHOCTHU,,
OpraHU30BBIBATE WM  KOOPAMHHUPOBATH ACHCTBHS IO €€
JTOCTH KEHUIO: COCTABJISATH IUIAH ACHCTBUM, paCIPEEIIsTh POJIH C
YY4ETOM  MHEHMH  YYaCTHUKOB  OOCYXJaThb  PE3YJIbTAThI

-- yMeHHE PaboTaTh ¢ J1ab0opaTOpHBIM 000PYIOBAHUEM

- - YMETb IPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATh C TIO3ULIUI
HKOJIOTHYECKOM  OE30MacHOCTH  TOCJIEACTBHS  OBITOBOM U
[POM3BOJICTBEHHON  JI€ATEIBHOCTU  4YEJIOBEKa, CBSA3aHHOH C
nepepabOTKON BEIIECTB; HCIIOJIB30BaTh MOTYYEHHBIE 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIIEHUH Npo0iieM B CUTyaLUsAX, CBA3aHHBIX
C XUMHEH;

-OBJIaZICHUE HaBBbIKAMU Y4€OHO-UCCIIE10BATEIbCKON, IPOEKTHON U
COIMAILHOM AeSITECIILHOCTH,

[1K 2.4. BeinonaHsTh
CaHUTAPHO-3IHUIEMHUOJIO
ru4ecKkre TpeOoBaHUs K
[IPEJOCTaBIECHUIO
TOCTUHUYHBIX YCIyT

- YMEHHE TPOTHO3UPOBATH HEOJIATONPHUSITHBIE SKOJIOTHYECKHE
MMOCJICICTBHS TTPEANIPUHUMAEMBIX ICUCTBH, IPEIOTBpAIIaTh UX;
-- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIILHOCTH U
CaMOOTIPEICTICHHUIO;
-OBllailcHuE YHUBEPCAIBbHBIMU
MEHCTBUSIMU:

KOMMYHUKAaTUBHBIMU

-BJIaICTh OCHOBHBIMU MCTOJJaMH HAYYHOI'O TO3HAHUS BCUICCTB U
XHUMHUYCCKUX SIBICHUH (HAO0IeHHE, U3MEPEHHE, SKCIICPUMEHT,
MO/JICTUPOBAHHUE);

yYMETh OCO3HABAaTh OIACHOCTh BO3JCHCTBUS Ha JKUBBIC
OpTaHU3Mbl OMPCACIICHHBIX BCIICCTB, MIOHUMAsA CMbICII ITOKA3aTCIIA
HpeIebHON TOMYCTHMOM KOHIICHTPAIMH, U TOSICHATH Ha TIPUMEPax
crocoObl  yMEHBIICHUSI W TNPEJOTBpAIEHUs WX BPEIHOTO
BO3/ICHCTBHUS HAa OPraHU3M YeJIOBEKa.
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2. CrpykKrypa u coep:kaHue 001eodpa3oBaTe bHON JHCHHILIHHBI « XHMUSD

2.1. O6beM IMCHHUILIMHBLI M BHIbI Y4e0HOil padoThl

Buj yueOHoil padoThI

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NMPOrpaMMbl JUCHUTIIHHBI 180
B T.Y.

OcHOBHOe cofep:KaHue 120
B T. U.:

TEOPETUICCKOE 00yICHUE 50
MPAKTUICCKHUE 3aHATHUS 50
B T.4. KOHTPOJIbHBIC PaOOTHI 10
1a00paTOPHBIC 3aHITHS 10
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COepP:KaHue (CodePKAHUE

MPUKJIAIHOT0 MOAYJIs1) 60
B T. U.:

TEOpEeTUYECKOe 00yUIeHHE 18
MPAKTUYECKHUE 3aHATH 22
1a00paTOPHBIC 3aHITHS 20

I[Ipome:kyTouHasi aTTecTanus (IK3aMeH)
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2.2. TemaTHYeCKHIi IUIAH M COAEP/KAHME TUCIIHTIHHBI

HaumenoBanue |Copep:kaHue y4eOHOro Marepuaja (0CHOBHOE M NPO(decCHOHAIBLHO-0PHEHTHPOBAaHHOE), a0opaTopHbie| O0bem | dopMupyemble
pa3aesioB u TeM U MPpaKTHYeCcKHe 3aHATHS, TPUKJIATHOH MOIYJIb 4acoB KOMIIETEeHI[MH
1 2 3 4
OcHoOBHOe cofep:kaHue 120
Paznen 1. OcHOBBI cCTPOEHUS BellleCcTBa 8
Tema 1.1. OcHOBHOe coJep:KaHue 6 OK 01
CrpoeHue aToMOB Teopernueckoe 00yueHue 4
KUMIICCKUX CoBpemeHHast MOZIENIb CTPOEHHS aToMa. DIIeKTpoHHas KoHpurypanus aroma. Kinaccupukanus XuMUUecKux
SJICMCHTOB 1 HJ1IeMeHTOB (S-, p-, d-ameMenTsl). BaneHTHbIE 371eKTPpOHBI. BaJeHTHOCT. DJIEKTPOHHAS MPUPOIa XUMUIECKOH
prpona . CBSI3H. DIIEKTPOOTPULIATETHHOCTL. KoBanieHTHAsI CBSI3b, €€ PAa3HOBUIHOCTH M MEXaHU3MbI 00pa30BaHuUs
XUMUHCCKON CBASM |G \enmbIil 1 JOHOPHO-AKIENTOPHEIH). oHHAs CBs3b. MeTandecKas cBsi3b. BoIopoIHas CB3b. 4
MeKMOJIEKYIIIPHBIE B3aUMOICHCTBHSL.
M30TOmBI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHAE aToOMa, THOPUAN3AIMs aTOMHBIX OpOUTaseH.
I[IpakTHYeckne 3aHATHS 2
PereHne npakTHYECKUX 3aJaHUI Ha COCTABIIEHUE AIIEKTPOHHO-TpadudecKux (HGopmyIl 2neMeHToB 1-4
MEepPHOJIOB.
Pemienue 3agannii Ha KCIIOJIB30BAHUE XUMUYECKON CUMBOJIMKY U HA3BaHUI COECIMHEHUI 110 HOMEHKJIaType
MEXX1YHApOIHOTO COI03a TEOPETUUECKON M MIPUKIIATHOM XUMHUH M TPUBUAJIbHBIX HA3BAHUH JJIs1 COCTaBICHUS 2
XUMHYECKHX (OPMYJT IBYXaTOMHBIX COSTUHEHUH (OKCUIOB, CYIb(UIOB, THAPUIOB U T.IL.) H IPYTHX
HEOPraHUYECKUX COCAUHEHHM OT/IEbHBIX KJIACCOB.
Tema 1.2. OcHOBHOe cofep:kaHue 2 OK 01
[lepuonuyeckuit  Teopernueckoe oGyuenne OK 02
BAKOH H Tabmana [IpakTHYecKkue 3aHATHS 2
JI.11. Menneneena —
[lepuonnueckas cucteMa xumuueckux saeMeHToB J[.M. Menaeneesa. ®usnueckuii cMmbic [lepuoanueckoro
3akoHa J/[.J1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH
MPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM XUMHUUYECKOT0 3yieMeHTa B [lepronnueckoi 2

cucrteMe. MupoBo33peHdyeckoe U HaydHoe 3HaueHue Ilepuoanyeckoro 3akona J[.M1. Menneneesa. [Iporao3sst
JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.
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PelieHne mpakTUKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUIN Ha XapaKTePU3AIMI0 XUMUUECKUX 3JIEMEHTOB
«MeTtammnieckre / HEeMeTaUTMYEeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTh M CPOJCTBO K AJIEKTPOHY
XUMUYECKHUX IJIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM CTPOCHUEM U TMOJIOKEHUEM B MIEPUOIUUECKOM
crucTeMe XuMuieckux sneMenToB J[.M. MenaeneeBay.

Paznen 2. Xumnuyeckue peakumu

12

Tema 2.1. Tuner
XUMHWUYCCKHUX
peaxkui

OcHOBHOE COJICPKaAHUEC

Teopernyeckoe 00yueHue

Knaccudukanus u THIIBI XUMHUYECKHX PEAKIMi C y9acTHEM HEOpraHM4eCcKUX BellecTB. KomnmuecTBeHHbIE
OTHOILICHHS B XUMUHU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XMUMHUHU U PACUeThl 0 YPAaBHEHUSAM XUMHUYECKUX
peaxiuii. Mosb Kak eAMHUIA KOJIMYecTBa BelecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUS] MAacChl U SHEPIHH.
3akoH ABorazipo. MosnsipHbslii 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh T'a30B.

Peakiuy KOMIUIEKCOOOPa30BaHUs ¢ y4aCTHEM HEOPraHUYECKHUX BELIECTB (Ha MpUMEpe I'MIPOKCOKOMILIEKCOB
[IMHKA U aJTIOMUAHHUS).

IIpakTH4ecKkue 3aHATHS

CocTtaBieHue ypaBHEHUH peakiyii COeqUHEHNUs, pa3I0XKEeHUs, 3aMeIleHHs, OOMeHa. Y paBHEHUs peaKkLuit
TOpPEHUs, HOHHOTO 0OMEHA, OKUCIIEHUS-BOCCTAHOBIICHHUS.

PacueTr KOJMUECTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEILIECTB U MPOIYKTOB peakuu. PacueT KOJIMueCTBEHHBIX
XapaKTePUCTHK MPOIYKTa PEAKIIH COCTUHEHHUS, €CITU OTHO U3 BEUIECTB AaHO B 30BITKE W/HUIIH CONEPIKUT
npuMecH. Pacuer MaccoBoit MM 0ObEMHOM 10JIM BBIXOA MPOAYKTa PEaKIM1 COETUHEHUS OT TEOPETUUECKU
BO3MOXXHOT0. Pacuet 00beMHBIX OTHOLIEHUH ra3oB. Pacuetr Macchl (00beM, KOTMYECTBO BEIIECTBA) MPOAYKTa
peakLnu, €ClIM OJTHO U3 BELLECTB JaHO B BUJI€ PACTBOpA C ONPECIIEHHON MacCOBOM J0JIEH paCTBOPEHHOTO
BEIIIECTBA.

YpaBHEHUS OKHCIICHHUSI-BOCCTaHOBNICHUS. CTeneHb OKUCIeHUsI. OKUCIIUTENh U BOCCTAHOBUTEIb.
OKHCIIUTENTbHOBOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOJIE, TPOU3BOJACTBEHHBIX MPOLECCAX U
YKU3HENIESITENIbHOCTH OpraHu3MoB. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN MOTEHIIUAN cpeabl. CocTaBiieHue u
ypaBHHUBaHHUE OKUCIUTEILHOBOCCTAHOBUTEIBHBIX PEAKIIUNA METOIOM 3JIEKTPOHHOTO Oananca. TunuuHsie
HEOpraHMYeCKHE OKUCIUTEIN U BOCCTAHOBUTENN. DJIEKTPOIN3 PACTBOPOB U PaCIlIIaBOB COJIEH.

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKA

OcHOBHOe coaep:kaHue

TeopeaneCKoe oﬁyqe}me

OK 01
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1 IUCCOLIMALIAA U
HOHHBI OOMEH

Teopust anekTpoauTHYECKOH nucconuanyu. Peakinyu nonHoro ooMena. CoctaBlieHUE peakinii HOHHOTO
oOMeHa IyTeM COCTaBJICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUI.

['uaponus coneil. 3HaUeHNE THAPOTN3a B OMOJIOTHUECKUX OOMEHHBIX poueccax. [[pumenenne ruposmsa B
[IPOMBIIIIICHHOCTH.

JlabopaTopHble 3aHATHUS 2
JlaGopaTopHas pabota «Peakmuu rupoan3ay.
ViccnenoBaHe cpebl PaCTBOPOB COJIEH, 00pa30BaHHBIX CHIIBHBIMU U C1a0BIMU MPOTOJUTAMH, M UX PEAKIMUA ¢| 2
pacTBOpamu I1iesioun u kapoonara HaTpusi. CoCTaBICHUE PEeaKIUi THIPOJIN3a COJIEH.
KontponbHasn C ’
padora 1 TPOEHHUE BEIIECTBA U XMMHUYECKUE PEAKIHH.
Pa3nen 3. CTpoeHue 1 CBOIiCTBA HEOPraHUYECKUX BellecTB 24
Tema 3.1. OcHOBHOe colep:KaHue 6 OK 01
Knaccudukaius, —Tegpernueckoe 00yuenue 2 OK 02
HOMCHKJIATypa U =
CTDOCHILE [Ipenmer Heoprannueckoi XxumMun. BzanMocss3b Heopranuueckux BemniecTs. Kimaccuduxaius HeopraHuuecKux
HGI()) AHITICCKIX BemiecTB. [IpocTeie U cnoxHble BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHABI, THIAPOKCHUIBI,
BeH_IpeCTB KHCIOTHI, coin). HomMeHKkIaTypa 1 Ha3BaHHE HEOPraHUYECKUX BEIIECTB UCXO/S U3 UX XUMUUECKOU (popmyIbl
WM COCTaBIICHUE XHMMHUYECKOH (OpPMYyJBI HCXOJs W3 Ha3BaHUs BEIIECTBA [0 MEXIYHAPOJIHON WIH
TPUBHAIBHOI HOMEHKJIATYpeE.
MeXMOJIeKyIspHbIe B3auMoAecTBrsI. KprucTammoruaparel. ArperaTHbie COCTOSTHHSI BEIECTRA. 2
Kpucrannuueckue u amopdHbie BemecTBa. TUIBI KPUCTAUTMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYspHas,
MOHHASI, METAJUTMICCKas ). 3aBUCUMOCTh (PU3MUYECKUX CBOKCTB BEIIECTBA OT THUIIA KPUCTALTMYCCKON PEIICTKH.
[TprunHBl MHOTOOOpAa3us BELIECTB.
CoBpeMeHHBIE TIPEJICTABIICHUS O CTPOCHUU TBEPJIBIX, JKUIKUX U Ta3000pa3HBIX BemIeCTB. JKUIKIEe KPUCTAILIBI.
IIpakTH4Yeckne 3aHATHS 4
Pemenue 3a1ay Ha pacueT MaccoBOM J10JM (Macchl) XMMUYECKOTO I€MEHTa (COSAMHEHNUs) B MOJIEKYIIe
(cmecH). Penienne nmpakTHUeCKUX 3aJaHUN 1O KJ1accu(UKAIMY, HOMEHKIIAType U XUMUYECKUM QopMyaam
4

HEOPraHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB (Ha3bIBaTh U COCTABIATH (DOPMYIIBI XUMUYECKHUX BEIECTB,
OIIpENIeNATh IPUHAJIEKHOCTD K KJIACCy).
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VcTouHukn XuMudeckoil uHpopManuy (HaydyHas W YydeOHO-HaydHas JHTepaTypa, CpelCTBa MacCOBOM
uHpopmanuu, cets MurtepHer u apyrue). Ilomck wuHbopMmamuu 1O Ha3BaHHUAM, HIEHTH(HUKATOpPaAM,

CTPYKTYpPHBIM (popmyram.

Tema 3.2. ®uzuko- (OCHOBHOE coep:KaHue 12 OK 01
XUMHIICCKAC Teopernyeckoe o0yyeHue 6 OK 02
CBOICTBa -
eODIARIECKIX MeTtaiel. O0mme Gpu3ndeckre 1 XUMUIECKHEe CBOHCTBA MeTauToB. CTIOCOOBI ITOJTydeHHUs. 3HAYCHHE METAIIJIOB
e peCTB U HEMETaJVIOB B TNPHUPOJE U KU3HEIACATCIBbHOCTH YeJoBeKa M opraHuzMoB. Koppos3us meramnoB: BHIB] 2
B KOPPO31H, CIIOCOOBI 3aIMTH METAJUIOB OT KOPPO3UH.
Hemertamnpl. O0mme pusznyueckre 1 XMMHYECKUE CBOMCTBA HEMETAUIOB. THUIIMYHBIC CBOWCTBA MeTaIoB 1Y -
Y llrpynn. Knaccudukanus 1 HOMEHKIIaTypa COeIMHEHUI HEMETAI0B. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB| 2
B IIPUPOJIE.
XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEUIECTB (OKCUIOB, THAPOKCUIOB, KUCIIOT, COIEH
U 7p.). 3aKOHOMEPHOCTH B H3MEHEHHMU CBOMICTB IPOCTBIX BEILECTB, BOJOPOJIHBIX COCIWHEHHUH, BBICIIUX| 2
OKCHJIOB U THUJPOKCH]IOB.
IIpakTHyeckune 3aHATUS 4
CocTaBiieHHe YpaBHCHUN XUMUYECKUX PEAKIUNA ¢ YIaCTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIICCTB:
OKCHJIOB METAJJIOB, HEMETAIZIOB U aM(OTEpPHBIX DJIEMEHTOB, HEOPraHMYECKHX KHUCJIOT, OCHOBAaHHHA U
aM(OTEPHBIX THIPOKCHIOB, HEOPTAHUIECKHUX COJICH, XapaKTePU3YIOIINX UX CBOMCTBA. 4
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3a/IaHUN Ha CBOMCTBA U MOJYYeHHE HEOPTaHUYECKUX
BEIIECTB.
JlaGopaTopHble 3aHATHUSA 2
JlaGopaTopHas pabota «CBOWCTBa METAIJIOB M HEMETAJLIIOBY.
HccnenoBanue GU3HUECKUX M XUMHYECKUX CBOWCTB METAJUIOB M HEMETAJUIOB. PeleHne aKcrepruMeHTaTbHBIX
3a/1a4y MO CBOICTBAM XMMHUYECKHM CBOMCTBAM METAJJIOB M HEMETAJUIOB, 110 PACMO3HABAHUIO M MOJIYYEHUIO 2
COCIMHEHUI METaJUIOB U HEMETAJLIOB.
Tema 3.3. OcHOBHOe coiep:KaHue 4 OK 01
[Ipon3BoaCTBO Teoperuyeckoe o0yueHue 2 OK 02
HEOPraHMYECKUX
emecTs. BHATCHILE OOmue mpeacTaBlIeHUs O MPOMBIINUICHHBIX CIIOCO0ax TMOJyU4eHUS XUMHYECKHX BEIIEeCTB (HA MpUMEpe
5 ' MIPOM3BOJICTBA aMMHUaKa, CEPHOU KHCIIOTHI). 2

1 IIPUMCHCHUC B

‘-IepHaﬂ " OBETHAA MCTAJLTYpPTHs. HpaKTquCKOC IMPUMCHCHHUEC BJICKTPOJIM3a AJId MMOTYUYCHUS MICIIOYHBIX,
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OBITY U Ha

HICJTIOYHO3EMCEIIBHBIX MCTAJIJIOB U AJIFOMUHNA. CTeKI0 U CHIIMKAaTHAS IMPOMBIINIJICHHOCTb. HpO6JICMa OTXO040B U

TPOU3BOACTBE 110OOYHBIX TPOAYKTOB.
IIpakTHYyeckue 3aHATHSA 2
Pemenne NpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPTaHMYECKOM XMMHH B Pa3BUTHM MEIMIIMHBI,
CO3/IaHMM HOBBIX MaTepHajoB (B CTPOUTEIbCTBE U JpP. OTPACIAX NMPOMBIIUIEHHOCTH), HOBBIX HCTOYHHKOB
SHEPruM (AJbTEPHATUBHBIE UCTOYHUKU PHEPIUU) B PELICHUM NPOOJIEM 3KOJIOTMYECKON, SHEPreTHUeCKOl 2
MUILEBOM O€30MacHOCTH.
KonTpoabHnas Choi ’
padora 2 BOICTBa HEOPraHUYECKUX BEIIECTB.
Pasnea 4. CTpoeHne 1 CBONCTBA OPraHN4eCKUX BellecTB 28
Tema 4.1. OcHOBHOe colep:KaHue 4 OK 01
Knaccudukaius, —Tegpernueckoe 00yuenue 2
CTPOEHUE U
HOMEHKJIATypa .
P [IpenmMer oprannyeckoil XuMuu. B3auMocBs3b HEOPraHMUECKUX U OPraHUYECKUX BEIIECTB.
p—— XUMHUYECKOE CTPOCHHE KaK MOPSAO0K COSAUHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE
[OJIO)KEHUSI TEOPUHM XUMHYECKOIO0 CTPOEHHUs opraHmdeckux coequHeHuit A.M. Bytneposa. VYrieponHslii
CKEJIeT OPraHMYECKOi MOJICKYIIbl. MOJICKYJISIPHBIC U CTPYKTYPHBIC (Pa3BEPHYTHIC, COKpAIICHHbIC) XUMUYECKHE| 2
(dbopmMynbl. 3aBUCHMOCTh CBOMCTB BEUIECTB OT XHMHUYECKOTO CTPOCHHS MOJIEKYN. M3omepus u m3oMepsl
(cTpyKTypHasi, reoMeTpuiecKas (Luc-TpaHc-u3oMmepus). KpaTHOCTb XMMHUUECKOM CBS3H.
[lonstue o ¢yHkuuoHanbHOW rpynne. [lpuHiuMnel KiaccuUKaMU — OPraHUYECKUX — COEIMHEHUH.
Me:x1yHapo/iHasi HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYPbl OPraHUUYECKHUX COSUHEHHH.
IIpakTHYecKkHne 3aHATHS 2
HoMeHknaTypa OpraHMYeCKMX COEAMHEHUHM OTHENbHBIX KJIAcCOB (HACBHILICHHbIC, HEHACHILIEHHbIE |
ApOMaTHYECKHE YIJIEBOJOPOJIbI, CHUPTHL, (PEHOJBI, aNbAETHUIbl, KETOHBI, KapOOHOBBIE KHCIOTBHI W Jp.)
CocraieHue TOJHBIX M COKPALICHHBIX CTPYKTYPHBIX ()OPMYJI OPraHMYECKHUX BELICCTB OTIACIBHBIX KIIACCOB, o
MCIIOJIb3YS UX Ha3BaHMsI 110 CHCTEMaTH4YecKol HOMEHKIaType. Pacuersl npocreimieil popmynbl opraHnyeckoit
MOJIEKYJIbI, UCXOJISl U3 3JIEMEHTHOT0 cocTaBa (B %).
OcHOBHOe cofep:KaHue 14 OK 01
Teopernyeckoe o0yuenune 10 OK 02
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Tema 4.2.CBoiicTBa
OpraHUYECKHUX
cOoeJUHEHUN

[Mpenenpubie yrieBogoponabl. O6mas Gopmyna, romonoruueckuii psa. Mzomepusi ankaHoB. XUMHUECKHE
CBOMCTBA NpPENENIbHBIX YIIIEBOJOPOIOB

- IIpeAciIbHBbIE YrieBomopoAsl. l['opeHne MeTaHa Kak OOUH M3 OCHOBHBIX HCTOYHMKOB TeIUla B
[IPOMBIIIIEHHOCTH U ObITy. CBOICTBa MPUPOIHBIX YIJIEBOJOPOIOB, HAXOKIEHUE B MPUPOJIE U MPUMEHEHHUE
AJIKAHOB;

- HENpe/IC/IbHBIC U ApOMATHYECKUE YIIIeBO10poibl. [ToarMepu3aliyst THIICHA KaK OCHOBHOE HAlpPaBJICHUE €T
MCIIOJIb30BaHus. ['opeHue aneTHieHa KaKk UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JUIS CBAPKU U PE3KH
METaJlIOB,;

- KHCJIOPOJICOIepKAIe COeIMHEHUS (CTUPTHI U TPOCThIE APUPBHI, (PEHOJIBI, AJIbJETUIbI U KETOHBI, KAPOOHOBBIE
KHCJIOTHI M UX POU3BOJHbIE). [IpakTHueckoe mpUMeHeHHEe STUIICHITIUKOIIS, TIInIepuHa, ¢peHona. [Ipumenenue
(dbopManbaeryaa, ameraibAeruia, YKCYCHOM KHCIOThl. Mplla Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT.
Moro1ue cBOCTBa MbLIA;

- a30TCOJIepKAIINE COSAUHEHNUS (AMUHBI 1 aMHUHOKHUCIIOTHI, OCITIKH).

Knaccupukanus ©  OCOOEHHOCTH  OpraHMYecKux peakuui. PeaknuoHHple 1eHTpbl.  Paaukansl.
[lepBoHa4aJIbHBIE TOHATHUSA O TUIIAX U MEXAaHU3MaX OPTaHUYECKUX PEaKLUil.

IIpakTH4yeckue 3aHATHS

Pemenue nenovex nNpeBpalieHnii Ha FEHETUYECKYIO CBSI3b MEXKAY KIaCCaMHM OPraHUYECKUX COCIUHEHUI ¢
COCTaBJICHUEM HA3BaHUN OPraHUYECKUX COCAMHEHUH 110 TPUBUATIBHOU WIM MEXAYHAPOAHOU CUCTEMATUIECKON
HOMEHKJIAaType. Perenne pacueTHbIX 3a7a4d 110 ypaBHEHUSIM PEAKIMI ¢ yUaCTHEM OPTaHMYECKUX BEILECTB.

JlabopaTopHble 3aHATHSA

JlaGopaTopHas pabota «IlomydyeHue 3TUIeHa U U3YIEHUE €TO CBONCTBY.

[lomydenue TUICHA W3 3TAHOJIA B Ta0OPATOPUU M U3yUEHHE eT0 (PHU3UIECKIX U XUMUISCKUX CBOWCTB.
CocraBieHHE peaKluil MPUCOSTUHEHHS ¥ OKUCIICHUS Ha IPUMepe dTHIICHA. PellieHre pacueTHbIX 3a/1a4 ¢
MCTIOJIH30BAaHMEM IIJIOTHOCTH T'a30B IO BOJAOPOAY U BO3AYXY.

Tema 4.3.
Opranudeckue
BCII[CCTBA B
PKU3HEICATSIIEHOCT
1 JeJIOBEKa.
[Ipon3BoaCTBO 1

OcHOBHOe colep:KaHue

Teopernyeckoe 00yueHue

buooprannueckue coenuHeHus. IIpumenenue u Ouosornyeckas poJib yriaeBoJoB. OKUCIIEHUE YIJIEBOAOB -
HNCTOYHHK SHCPIHUHU KHUBBIX OPIraHU3MOB. Oobmactu MNPpUMCHCHUA aMHUHOKHUCIIOT. HpeBpaIlICHI/Iﬂ 0eKoB I B
opranusMe. buonoruueckue Gpynkuun 0enkos. bruonornyeckue pyHkuuu xupos. Poib opranndeckoil XUMHH B
pelieHny npoobJieM MUIIeBoN OE30MaCHOCTH.

OK 01
OK 02

19




[IPUMEHECHUE HyxienHoBble KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HykiieoTu10B. CoctaB HykiaenHoBbIX kuciaoT (JJHK,
OpraHUYEeCKHUX PHK). Posib HyKJIEMHOBBIX KUCJIOT B )KU3HEACSITEIILHOCTH OPraHU3MOB.
BELIECTB B
[IPOMBIIUICHHOCTH
[Tpou3BOJICTBO OpPraHMYECKHUX BELIECTB: MPOM3BOJCTBO MeTaHoJa, nepepabotka Hedtu. [lomudThieH kak
KPYIHOTOHHQ)KHBI MPOAYKT XHWMHUYECKOro mnpousBojacTBa. [Ipumenenune »stunena. IIpousBoactso u
[IPUMEHEHNE KayuyKa U pE3UHBI.
CHUHTETHUYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHueckoe NCOIb30BaHUE BOJIOKOH.
CuHTEeTHYeCKHE TUICHKH: U30JIALUS IS IPOBOJOB, MEMOPAHBI JJIsi OTIPECHEHUS BOJIbI, 3alIUTHBIC TUICHKU IS
ABTOMOOWIIEH, IJIACThIPU, XUPYyprudyeckue MoBs3ku. HoBble TEXHOIOTUU NATbHEUIIErO COBEPIICHCTBOBAHMS 2
[OJIMMEPHBIX MaTEPUAJIOB.
Ponb opranmdeckoll XMMHUU B PEIICHUU MPOOJIEM PHEPreTUYecKOo 0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
CO3/71aHUH HOBBIX MAaTE€pPHAJIOB, HOBbIX UCTOYHUKOB SHEPTHH (IbTEPHATUBHBIE UICTOYHUKH SHEPTHH).
[IpakTHyeckune 3aHATHS 2
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/1aHUN IO COCTABJIEHNUIO XUMHUUECKHUX PEAKINN, OTparkaroIux
XUMHUYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COCMHEHUHN B Pa3IMYHBIX cpeaax (MPUPOAHBIX, OMOTOTUIECKUX, 2
TEXHOTCHHBIX).
KonTpoabHasn .
paGora 3 CTpyKTypa 1 CBOICTBA OPraHUYECKUX BELIECTB. 2
Pa3znea 5. KuneTnyeckue ¥ TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMUYECKUX pPeaKkuii 12
Tema 5.1. OcHOBHOe coep:KaHue 4 OK 01
Kuneriyeckue TeopeTnuyeckoe ooyueHue 2 OK 02
SAKOTMOMEPHOCTH iy praeckne peaxrmu. Kitaccugukanms XUMHYeCKUX peakiuii: o (a30BoMy coCTaBy (TOMOTCHHBIE U
HpoTekatiA reTeporeHHbIe), [0 UCIOIb30BAHNIO KaTaJIn3aTopa (KaTaIUTHUYECKUE U HEKaTATUTUYECKHE).
XHMITHCCIIX CKOpOCTb peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOABI PEATUPYIOLIUX BEILECTB,
PCAKIITH KOHIICHTPALMU pearupyrolux BelecTs, Temneparypsl (mpasuwio Bant-I'odda), miomaayn peakiimoHHOH 5
MMOBEPXHOCTHU, HAIMYMSI KaTan3aropa. Posb kaTanu3aTopoB B IPUPOE U MPOMBIIIIEHHOM IPOU3BOCTBE.
OJHeprus akTuBaluu. AKTUBUPOBaHHBIN KoMIulekc. KaTanu3arops! u katanus. Ponb karaan3aTopoB B IPUPOJE
Y IPOMBILIUIEHHOM NMPOU3BO/ICTBE.
JlabopaTopHble 3aHATUSA 2
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M3yueHre 3aBHCHMOCTH CKOPOCTH XHMHUYECKOW PEAKIMH OT KOHIEHTPAIlMH PEarupylolMuX BEIIECTB |
TEMIIEPATYPHI.

JlaboparopHas paboTa Ha BEIOOD:

1. JlabopatopHas pabota «Omnpe/e/ieHie 3aBUCHMOCTH CKOPOCTH PEAKIIUK OT KOHICHTPAIMH PEarupyrOIIIX
BerecTB». MccaenoBaHue 3aBUCHMOCTH CKOPOCTH PEakiMi OT KOHIeHTpaiuu. OnpenesacHre KOHCTaHTHI
CKOPOCTH pEaKIiu rpauIecKuM METOIOM.

2. JlaboparopHas pabora «OrnpeiereHue 3aBUCHMOCTH CKOPOCTH PEAKLUK OT TeMIepaTypb». MccienoBanue
3aBUCHMOCTH CKOPOCTH PEaKIIMK OT TeMIepaTyphl. PacueT sHEpruu akKTUBAIIUN PEaKIIUH.

Perrenne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUN HA aHATU3 (PAaKTOPOB, BIUSIONIMX HA M3MEHEHHE CKOPOCTH
XUMHUYCCKON PEaKInu.

Tema 5.2.
TepMoauHAMUYECK
1€ 3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHYCCKHUX
peaKInid.
PaBpHOBECHE
XHUMHYCCKHUX
peakuui

OcHOBHOeE cofepkaHue

Teopernyeckoe 00yueHue

Kiaccudukamnms XUMHYECKUX PEaKIUi: 10 TeIUIOBOMY 3P (DEKTy (9K30TEPMHUUECKUE, SHIOTCPMHUECKHUE), TI0
obOpatumocTH (oOpaTumble u HeoOpatuMmeble). TertoBbie d3PPEKThH XUMHUECKUX peakiuuid. TepMOXUMUYECKHe
ypaBHeHus1. OOpaTuMoOCTh peakiuil. XMMHUYECKOe PaBHOBECHE U €r0 CMEIICHUE MOJ ACHCTBUEM pa3IUYHbIX
(hakTopoB (KOHIIEHTpAIlMsl PEAareHTOB WM TPOAYKTOB pEaKIWW, TABJICHHE, TeMIIepaTrypa) Ui CO3AaHUS
ONTHUMAaJbHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX MPOIIECCOB.

[Tonsitue 00 »HTANBNUU U SHTponuU. DHeprus ['n66ca. 3akon ['ecca u crneacTust u3 Hero. Ponb cmerienus
paBHOBECHS B TEXHOJOTUYECKHUX ITpOLIeCccax.

I[IpakT4yeckue 3aHATHS

[Tpunuiun Jle [laTtense. Bausaue pa3auvHbx GakTOpoB HA U3MEHEHHUE PAaBHOBECHS XUMUYECKHUX PEAKIIHMA.
3aKOH JEUCTBYIOIIMX MAacC M KOHCTaHTa XMMHYECKOTO paBHOBECHUs. PacueThl paBHOBECHBIX KOHIICHTPAILIMA
pearupyroumx BeIEeCcTB U MPOIYKTOB peakiuii. Pacdyets TemnoBoro ¢ dexra peakiuu.

Pemienue mpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHuuna Jle-lllatense mis HaXoXIeHUS
HATPaBIICHUs] CMEIIEHUS PaBHOBECHs] XMMHUYECKON peakiuu U aHaiu3 (HakTOpOB, BIMUAIOIIUX HA CMELICHHE
XUMHYECKOTO PABHOBECHSI.

JlabopaTopHble 3aHATHSA

JlaboparopHas paboTa «/3yueHue BIUSHUS pa3TUYHBIX (PAKTOPOB HA CMEIICHHE XUMHUYECKOTO PABHOBECHS.
HccnenoBanue BIUSHUS U3MEHEHWS KOHIICHTPAIIUU BEIIECTB, PEAKIINH CPEIbl U TEMIIEPATYpPhl Ha CMEIICHUE
XUMHUYECKOTro paBHOBecHs. CpaBHEHUE MOJYUYEHHBIX PE3YJIbTAaTOB C TEOPETUUECKH MPOrHO3UPYEMBIMU Ha
ocHoBe npuniuna Jle [latense.

OK 01
OK 02
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Kontpournast CKOPOCTh XUMHYECKON PEaKIIMU ¥ XUMHYECKOE PABHOBECHE. 2
paGora 4
Pa3zneu 6. JlucnepcHble CHCTEMBI 10
Tema 6.1. OcHOBHOe colep;KaHue 4 OK 01
Jlucniepcnbre Teoperuuyeckoe o0yuenue 2 OK 02
CHUCTEMBI U OK 07
(baKTOphI HX JlucniepcHbie cucteMbl. Kommonaneie cucteMbl. ICTUHHBIE pACTBOPBI.
o P oc PactBopenne kak (Qusuko-xumuueckuii mporecc. PactBopsl. CrmocoObl NpPUTOTOBICHHS PacTBOPOB.
TOMYUBOCTH
Y PactBopuMocTs. MaccoBasi 710Ji1 pacCTBOPEHHOT0 BeliecTBa. [IpenenbHo MOMyCTHMBbIE KOHIICHTPALMH U HUX
MCIIOJIb30BaHUE B OLIEHKE SKOJIOTMYeCKON 0€30MacHOCTH.
Kiaccudukamnus AucnepcHbIX CUCTEM 10 cocTaBy. CTpoeHue U (DaKTOphl yCTOMYMBOCTH JUCTIEPCHBIX CUCTEM.| 2
Pacrio3HaBaHne HCTUHHBIX PAcTBOPOB, KOJUIOMAHBIX PAacTBOPOB M TpyOonucriepcHbIX cucteM. CTpoeHwue
MulleJIbl. PaccenBanue cBeTa mpu MPOXOXKICHUH CBETOBOTO IMyYKa Yepe3 ONTUYECKU HEOTHOPOIHYIO Cpeay
(3¢ dpexra Tunnans).
IIpakTH4yeckue 3aHATHS 2
Pemenue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB.
PelleHre MpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha JIUCIIEPCHBIE CHUCTEMBI, UCIIOJIb3yeMbIE B
OBITOBOM W TPOW3BOJICTBEHHOM JESITEIIBHOCTA 4YEJIOBEKa, C TIO3WUIUNA HSKOJOTHYECKON Oe30MacHOCTH 2
MOCIIEJICTBUI U TPaMOTHBIX PEIICHUN IPOOJIeM, CBA3aHHBIX C XUMUEH.
Tema 6.2. OcHOBHOe coep:KaHue 4 OK 01
Viccrenopanue JlaGopaTopHbIe 3aHATHS 4 OK 02
CBOIICTB
CTIEDCHIX JlaGopaTopHas padota «IIpuroToBieHre pacTBOPOBY.
A p [IpurotoBneHne pacTBOPOB 3aJaHHON (MOJSIPHOI) KOHIIEHTpALUH (C MPAKTUKO-OPUEHTHPOBAHHBIMU 2
CHUCTEM JJIsl UX
1 BOIIPOCAMHU ), ONPE/IEIIEHNE CPEIbl BOAHBIX PACTBOPOB.
UIeHTU(DUKATIAN
JlaboparopHas pabota «lccnenoBanue qUCTIEPCHBIX CUCTEM).
[IpuroroBieHue U U3y4CHHE CBOMCTB AUCTIEPCHBIX CUCTEM PA3HBIX BUJOB: CYCIICH3UU, SMYIIbCHH,
KOJUIOMAHOTO pacTBopa. CpaBHEHUE CBOWCTB MCTUHHBIX U KOJIJIOUTHBIX paCTBOPOB, BHISIBICHHE OCHOBHBIX 2
pa3Inuui MEXAy HUMH.
KontpoabHasn 5
pa6ora 5 JlucriepcHbIE CUCTEMBI.
Paznen 7. KauecTBeHHbIE peaKIIUl 00HAPYKeHHS] HEOPTraHNYECKUX U OPraHu4YecKHX BelllecTB 8
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Tema 7.1. OcHOBHOe coJep:KaHue OK 01
Obnapysenue IpaKkTHYeCKHE 3AHATHS OK 02
HEOPraHUYECKUX
CATHOHOB I KauecTBeHHbIE XUMUYECKUE PEaKIIH, XapaKTepHbIE /IS OOHapyXEeHHsI HEOPTraHMYECKHUX BEUIECTB (KATHOHOB U
AHIOHOB aHnOHOB). COCTaBJICHHE YpaBHEHUN peakinii oOHapyXeHus1 KaTHoHOB |-V Irpynn 1 aHHOHOB, B T.4. B

MOJICKYJISIPHOM U HOHHOHM (opMax.

Peakinu 0OHapyKEeHUSI HEOPTAaHUYECKUX BEIIECTB B PeabHBIX 00BEKTaX OKPYKAIOIIEH CpeIbl.

JlaGopaTopHble 3aHATHUSA

OOHapyXeHHEe HEOPraHWYECKHX BemlecTB (KaTHOHOB |-V Irpymi mim aHHOHOB) ¢ UCTIONB30BaHUEM

KAaueCTBEHHBIX aHAIMTUYECKUX PEAKIIHIA.

JlabopaTopHast paboTa Ha BHIOOD:

1. JTaboparopHas paboTa «AHANUTHYECKHUE peakuuu KaTHOHOB |-V Irpymmoy.

[IpoBeieHne Ka4eCTBEHHBIX PEAKIUi, UCII0JIb3YEMBIX JJIs1 OOHApYKEHUS] KATUOHOB | rpynmbl (Kaiusi, HaTpus,

Maraus, aMmMoHus), Il rpynmnel Ha npumepe 6apus, 111 rpynmns! - cBuHua, IV rpynisl - amoMuHus, V TPYIIHI -

kenesa (11 u I1), VI rpynmet - Hukens. Onucanue HaOII0JaeMbIX SBICHUH U COCTABIIEHNE XUMUYECKUX

pEaKLHA.

2. JJabopatopHas paboTa « AHATUTHYECKHUE PEAKIINH AHHOHOB).

[IpoBeeHne KaueCTBEHHBIX pPeaKkluil, HCIIONIb3yeMbIX I OOHAPYKEHUs] aHHOHOB: KapOoHaTa, (ocdara,

cynbdarta, cynbduaa, HUTparta, xjaopuaa u ap. Onrcanue HabIIOJAEMBIX SIBICHUN U COCTaBICHUE XUMUYECKUX

pEaKLUA.
Tema 7.2. OcHOBHOe coiep:KaHue OK 01
OGHapyxenne IpakTHYecKHe 3aHATHS OK 02
OPTAHITICCKIX KauecTBeHHbIE XUMHUECKHUE PEAKIMH, XapaKTepHbIE AJi1 OOHAPYKEHUS OT/AEIbHBIX KJIACCOB OPraHUYECKUX
—_ peaKkuuu, XapakTep A Pyx A P

OTAEIBHBIX KJIACCOB
C UCITOJIb30BAaHNEM
KaueCTBEHHBIX
peaxkuui

COeMHEHU: (DEeHOIIOB, aJIbJIETUOB, KpaxMasa, YKCYCHON KUCIOThI, aMUHOKHUCIIOT U JIp.
JleHaTypanus O€JIKOB IIPH HarpeBaHUMU, LIBETHbIE PEAKLIUU OEJIKOB.
CocTtaBieHNne KaUeCTBEHHbBIX PEaKLUii OOHAPYKEHUSI OPraHUUECKUX COCTMHEHUH OT/AETIbHBIX KIacCOB.

JlabopaTopHble 3aHATHSA

OOHapy)eHUE OPraHUUSCKIX COSTMHEHHI OTICIbHBIX KIIACCOB.
JlaboparopHas paboTa Ha BEIOOD:
1. JJabopatopHast pabota «KadecTBeHHbIC peakIMy Ha OTACIbHbIC KJIACChl OPraHUYECCKUX BEIICCTBY.
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[IpoBeeHNE KaUECTBEHHBIX PEAKIUI, HCIIOJIb3YEMBIX /JI1 OOHAPYKEHHSI OPraHNYECKUX BELIECTB Pa3INYHbIX
KJIacCOB: (DEHOJIOB, albJIETUI0B, KpaxMaja, YKCYCHOM KUCIOThI, aMUHOKHCIIOT, OeJIKOB U Ap. Onucanue
HAOI0aeMBbIX SIBJICHUI U COCTaBJIEHUE XUMUYECKUX PEAKLIUH H/UITH CXEM.

2. Jlaboparopnas pabota «KadecTBeHHbII aHAIN3 OPraHUYECKUX COCTUHEHUH 10 (PYHKIIMOHAIBHBIM
rpynnam». IIpoBeaeHne KauecTBEHHBIX peaKIUN, UCTIOIb3YEMbIX ISl PACIIO3HABAHUS OPIrAaHUYECKUX BELLIECTB
OTJEIbHBIX KJIACCOB MO (DYHKIIMOHATIHHBIM IPYIIaM: Ha IPUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,
CHHUPTOB U (PEHOJIOB, ATBECTHIOB U KETOHOB. OnrcaHne HaOII0JaeMbIX SIBJICHUH U COCTaBICHUE XUMHUYECKIX
peakuui U/MIn CXeM.

[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAepPKaHUe (COoAepPKaHue MPUKIATHOTO MOTYJIs) 42
Paznea 8. XuMus B ObITY U IPOU3BOACTBEHHOM 1eTEeJIbHOCTH YeJI0BEeKa 6 OK 01
Tema 8.1. OcHOBHOE cofepKaHue 6 OK 02 OK 04 OK
07 IIK 2.4
XUMHA B OBITY U [[IpakTHUecKHe 3aHATHSI 6
MIPOM3BOJICTBEHHOM = = =
E ﬂTenL}IILOCTH JKojoruueckas 0e30MacHOCTb NOCIEACTBUNA OBITOBON M MPON3BOACTBEHHOM ESITEILHOCTH YEJIOBEKa, 4
He oBeKa CBsI3aHHAS C TIepepaboOTKOM BEIIEeCTB; MOUCK M aHATN3 XUMUYECKON HH(DOpMAIINK U3 Pa3INYHBIX UCTOYHHKOB 2
EE: N
(Hay4Has U yueOHO-Hay4yHas JIUTEpaTypa, CPeJICTBA MaccoBOil nHpopmaluu, cetb lHTepHeT U npyrue).
Keiichl (¢ yaeTom Oymyriei mpodeccuoHaTbHOM JesTEIBPHOCTH ) Ha aHaIU3 HHPOPMAIUH O MPOU3BOICTBEHHOM
NEeSTENBHOCTH Y€JI0BEKa, CBA3aHHOM C 1epepadoTKON U MOJTYyYEHHEM BEIIECTB, a TAK)KE C IKOJIOTUYECKOM
0€3011aCHOCTHIO.
3ammTa Keiica: [IpencraBnenue pe3yabTaToB PEIICHUS KEHCOB (BBICTYIIEHHUE C TTPE3CHTAIINECH )
Paznen 9.1. UcciienoBanue 1 XUuMH4YeCKHid aHAIU3 00bEKTOB OMocdepbl 36
Tema 9.1.1. OcHOBHOe coJep:KaHue 8 OK 01 IIK.1.4
OcHoBb JIaGopaTopHbIe 3aHATHS 2
11a00paTOpHOI =
. alcgnxan JlabopatopHas paboTa «OCHOBHI TaOOPATOPHOU MTPAKTHKIY.
npo (ecCHORATbHbI JlaGopaTopHas ocya 1 XuMru4eckne peakTuBbl. OCHOBHBIE TabopaTopHbIe onepanun. JlabopaTopHoe 2
p ob6opynoBanue. TexHuka 6€30MacHOCTH U MpaBuiia paboTh! (TOBEIEHUs ) B JIaOOPaTOPUH.
XJ1a00paTOpHsIX
IIpakTH4Yeckne 3aHATHS 6
BrINoTHEHE TUTTOBBIX PacYeTOB MO TEMATHKE HKCIIEPUMEHTA (BBIXOJI MTPOYKTa PEAKI[UU, Macca HAaBECKH, 6

00BEM PaCTBOPUTEIIS).

* Orpaxaercs ITK, ameMeHT KOTOpPO#i (hopMupyeTcs IPHKIATHBIM MOLyIeM (IpodecCcHOHaTbHO-OPUEHTHPOBAHHEIM CoJIepKaHieM) B cooTeTcTBuM ¢ PI'OC
peanmszyemoii mpodeccun/crienmanpaoctu CI1O
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O0OpaboTKa JaHHBIX, aHAJIM3 M OIICHKA UX JJOCTOBEPHOCTHU (BBIYUCIICHUE CPEITHETO 3HAUCHHUSI
HKCIIEPUMEHTAJIBHBIX JTAHHBIX, TOTPEITHOCTH).

[IpencraBieHe pe3yabTaTOB SKCIIEPUMEHTA B PA3TUIHON Popme (Tadnmia, rpaduk, OTYET, JOKIA,
MpE3CHTAIHS).

Tema 9.1.2.
XUMHUYECKUN
aHaIM3 POO BOABI

OcHOBHOe coiep:KaHue

Teopernyeckoe 00yueHue

Kiaccudukarnms mpod BOABI IO BUAY U HA3HAUYCHUIO, HCXOS U3 €€ XMMHUYECKOTO COCTaBa.
OpranonenTuyeckrue CBOMCTBRA (3amax, MPO3pavyHOCTh, LIBETHOCTb, MYTHOCTh) BOJbl. KuCIOTHOCTD 1
1e1I0YHOCTH BoJbl. pH cpenr u MeToas! ee onpeneneHust. JKecTKOCTh BOABI U METOBI €€ ONPEICIICHHUS.
CymHOCTbh METOJIa TUTPOBAHMS. BUABI ®KECTKOCTH BOABI (BpEMEHHAsI M MOCTOsIHHAS ). JKECTKOCTh BOJIBI KaK
[IPUYMHA BBINAJEHUS 0CAIKOB WK 00pa30BaHUsl COJICOTIONKEHHUHM, UMEIOLIMX MECTO B OBITY U Ha
[IPOU3BO/ICTBE.

CocTaB coJieil, BbI3bIBAIOUINX KECTKOCTh BOJIbI. XUMUYECKUE MPOLECCHI, YCTPAHSIOIINE HKECTKOCTh BOJIBI.
YpaBHEHUS XUMUYECKUX PEAKLMM, UIUTFOCTPUPYIOLIUX MPOLECCHI, MPOUCXOISAIINE IPU YCTPAHECHUN
KECTKOCTHU. Y CTpaHEHHE BPEMEHHOM KECTKOCTU OBITOBBIMU M XUMUUECKUMHU crioco0aMu. CriocoObl
YCTPaHEHHSI TIOCTOSIHHOM KECTKOCTH.

I[IpakTH4eckue 3aHATHS

CriocoObl BbIpaXKeHUs1 KOHLIEHTPALMK PaCTBOPOB: MAacCOBas J10J1s1 pACTBOPEHHOI'O BEIIECTBA, MOJIAPHAS U
MOJIJIbHASL KOHIIEHTpauuu. Tutp pactBopa. Pelenne npakTuko-opueHTUPOBAHHBIX TEOPETUYECKUX 3alaHni
Ha pacyeT KOHLEHTpAIMH 3arpsA3HAIOLINX BEIECTB U MX CPAaBHEHHE C NPEAEIbHO JOMYCTUMBIMU
koHueHTpauusamu (IT1K).

JlabopaTopHble 3aHSATUS

VccnenoBaHre XMMUYECKOT'O COCTaBa MO0 BOJBI.

JlabopaTopHast paboTa Ha BEIOOD:

1. JTaboparopHas paboTta «O4MCTKa BOJBI OT 3arpsI3HEHUI.

Vcnonp30BaHuE METOJ0B (PUIBTPOBAHUS U aJCOPOLIUU AJIsl OT/IEICHMS 3arpsiI3HEHUI B HccleAyeMo pobe
BO/1bl. BEIOOp MeTO/1a OUMCTKH B 3aBUCUMOCTH OT BUa 3arpsa3HeHus. CpaBHeHHE 3PGEKTUBHOCTH PA3INYHbIX
METOJI0B OUYUCTKH BOJIbI B Pa3HBIX YCIOBHSX (B 1a00paToOpuu, B TOMAIIHUX U MOJIEBBIX YCIOBUSIX).

2. JlaGopartopHas pabota «Omnpenenenue pH BoJbl U €€ KUCIOTHOCTH.

Omnpenenenne pH cpeapl ¢ MOMOMIBI0 YHUBEPCATHHOTO HHIMKATOPA. crmonp30BaHme THTPOBAHUS TS
orpeieieHus! KUCIOTHOCTU. Orpeienenue oo1ei KUCIOTHOCTH BOJIbI, pacyeT CBOOOHON KUCIOTHOCTH.
Onpenenenue o01eil 1 cBo6oaHON MmenoyHocTH. CocTaBleHNEe ypaBHEHUH peaklnii, IPOTEKAIOLUIUX MPU

OK 01 OK 02 OK
07 IIK.1.4
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OIIpeIeIeHUH KHCIOTHOCTH/ IEIOYHOCTH MPOO BOJBI. Y CTAHOBJICHHE CIIOCOOOB MCTIOIB30BAHUS
MCCIICZIOBAaHHBIX TTPOO BOJIBI B KH3HEIEATSILHOCTH YEIIOBEKA, HA OCHOBE MOJIYYCHHBIX TAHHBIX O COCTaBE.

3. JlaboparopHas pabota «OmpeseseHne )KeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHCHUS.

CriocoObI yCTpaHEHHUs BCEX BUJIOB J)KECTKOCTH B 3aBHCHUMOCTH OT COCTaBa COJICH KECTKOCTH. PemeHue
3KCHepI/IMCHTaJII)HOI71 3a1a4yy Ha BBISIBJICHUC BpCMCHHOf/'I U IIOCTOSTHHOMU KECTKOCTH BOJBbI. OHCHKa BCPOATHOCTHU
YCTPAHEHUS BCEX BHUJIOB JKECTKOCTH B JOMAIIHUX YCIIOBHSIX.

Tema 9.1.3. OcHOBHOe coiep:KaHue 6 OK 01
XUMUYECKUI Teoperudeckoe o0yueHue 2 OK 02
aHanu3 nmpo6 moussl Knaccudukaiys movs 1Mo BUAY U HA3HAYEHUIO, UCXOISI K3 XUMUYECKOTO cocTaBa. Mnentudukamnms mpoos ) OK 07 IIK.2.4

IIOYBELI ITO0 €€ XUMHUYCCKOMY COCTAaBY, OIIMCAHUC BO3MOXKHOCTEH ee IMPUMCHCHMUL.
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TpeOGoBaHMs K Ka4eCTBY MOYBBI PA3IMYHOTO Ha3HaUeHUs1. OnricaHne 0COOCHHOCTEH HCIIOIh30BAHMS IT0YB B
3aBHCHUMOCTH OT THIIOB, CIOCOOBI yTy4IlIeHHs KaueCcTBa IIOYB B 3aBUCUMOCTH OT Ha3HAUCHUSI.

O0acTu UCTIOIH30BAHMS OPTAHUIECKUX yIOOpEHUH B 3aBUCUMOCTH OT KaYe€CTBEHHOTO cocTaBa. Onucanue
OpraHMYECKHUX YAOOpEeHUH U UX NPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUHOCTH.

IIpakT4yeckue 3aHATHS

O6nactu Ha3HAUYeHUs (IPUMEHEHUs1) TOYBBI, UCXO/S U3 KAYeCTBEHHOTO M KOJTMYECTBEHHOT0 cOCTaBa. AHAIU3
HOPMaTUBHOM IOKYMEHTALIUU.

PoJib HeopraHMUecKHX BEIIECTB B KAUE€CTBE MUHEPATIbHBIX YAOOPEHUH, yIyUIIUTENeH MOYBHI.

CocTtaB MUHEpPANIbHBIX YA0OPEHUN U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH.
B3aumocBsi3b cocTaBa ynoOpeHHil U UX BIUSAHUS Ha BET€TaTUBHbBIC CBOMCTBA U IJIOIOHOIICHUE PACTEHHIA.

JlabopaTopHble 3aHATHSA

VccnenoBanre XUMUIECKOTO COCTaBa MPOO MOYBHI.

JlaboparopHas paboTa Ha BEIOOD:

1. JJaboparopHas padoTa «OO0HapyKEHHE HEOPTAHUYECKUX MPUMECE B IPoOaxy.

HpI/IFOTOBHCHI/Ie HpO6BI IIOYBBI JJI1 UCCJIIECAOBaAHUSA KI/ICJ'IOTHOCTI/I/HIGHO‘IHOCTI/I, HCOPTaHNYCCKUX 3al"p$I3HCHI/II\/JI.
OOHapyxeHHUe XJIOPU- U CyJib(}haT-HOHOB B IipoOe nmouBbl. COCTaBIICHUE YPAaBHEHHI PEaKIMi OOHAPYKCHHUS.
CpaBHEHUE MOTYYEHHBIX [TOKa3aTeIel ¢ HOpMAaTUBHBIMU (CIIPAaBOYHBIMU) 3HAUEHUSMHU.

2. JlaboparopHas pabota «Omnpenenenue pH BOJHOMN BBITSDKKH MTOYBBI, €€ KUCIOTHOCTH H MICTOYHOCTH.
VccemoBaHue BOJHBIX BBITSKEK 00pa3IlOB FOTOBBIX TOYBEHHBIX CMECEH (IS pa3HBIX THIIOB PACTCHU).
Onpenenenrie pH MouBbI C UCTIONB30BAHHEM MHAUKATOPOB. OIIeHKAa TUIIOB TIOYB B MIPEICTABICHHBIX 00pa3ax
(CWIIBHOKHCITAs!, KUCTIasi, CIa00OKUCTIas, HEeHTpalbHasl, EJI0YHas).

Tema 9.1.4.
HccieqoBanme
00BEKTOB
ouocdepsl

OcHOBHOe colep:KaHue

10

TeopeTnueckoe o0yuenue

Y4eOHO-HCCIIe10BaTENbCKUI MPOEKT B 00JIACTH HccliefoBaHus 00BeKTOB Ouochepsl. O030p TeM yueOHOo-
MCCIIeIOBATEIILCKIX MMPOSKTOB. AJITOPUTM BBINOJIHEHUS MpoekTa. Onpe/eneHne npodIeMbl UCCICTIOBAHUSL.
MeTo1bl ToKcKa, aHaJIn3a U 00paboTKK HHPOPMAIIMU O IPOCKTE B PA3JINYHBIX HCTOUHUKAX.

IIpakTHYecKkHe 3aHATHA

O0ocHOBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BolsiBieHne npoOiaeMsl uccienoBanus. Beioop 00beKTOB 1
MeToz0B uccienoBanus. [loctanoBka neneit u 3agad uccnenoBanus. OnpenenaeHne NpoayKTa UCCIel0BaHUs.
OnpeneneHye ATanoB U COCTABIEHUE IJIaHA UCCIIEI0BAHUS.

OK 01 OK 02
OK 04 OK 07
IIK.1..
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3amura npoekra: [IpencrasiceHre pe3yabTaTOB BBITIOJHEHUS yIeOHO-UCCIICIOBATEILCKUX MPOCKTOB
(BBICTYIIJIEHUE C TIPE3CHTAILIUCH).

JlaGopaTopHble 3aHITHSA 4
HccnenoBanue npeiio)KeHHOTO 00BEKTa Ha KUCIOTHOCTD, IIEIOYHOCTh, XMMHUYECKUN COCTaB (3arps3HUTEIH,
Makpo- M MHKpod3jJeMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHus. OIEHKa KauecTBa MCCIELYEMOIo| 4
00BEKTa, HCXO/ISI U3 PE3YJTbTaTOB XMMUYECKOTO aHAJIN3a.

I[Ipome:kyTo4uHAast aTTecTALUSA 110 AUCHUIIMHE (IK3AMEH)

Bcero 180

*
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3. YcioBus peanu3anuy NporpaMMbl 0011€00pa30oBaTeIbHOM TUCIATIHHBI
«XuMHUSD

TpeboBaHMA K MHHHMAJIbHOMY MATEPHAJIBHO-TEXHHYECKOMY 00ecIe4eHHuI0

Z[J'IH pcaim3anu 1porpamMmbl AUCHHUILIWHBI «XHUMHA» €CTh CICAYIOIIUE CIICHUATIbHBIC

MIOMEIIEHUS: YIeOHBII KaOMHET XUMHUU U HEOOJbINast JIabopaHCKasl.

el el
)

PoO~NoGOMLONE

Oo6opynoBanue yuedOHOro kabuHera (HarjsiiHble MOCOOMs):
Cron nmpenogaBaresst ¢ TyMOOIi;

[xad a1s1 TOKYMEHTOB -2 T

Hlkad meTammuyeckuii Ay peakTUBOB | mT

Crouibl ydeHUUYECKHUE;

Crynbs yueHH4ecKue

Jlocka aynuropHas.

Tabnuna «llepuonnueckas cuctema xumuueckux aieMenToB .M. MenzaeneeBa»
Tabnuua «OCHOBHBIE KIacChl HEOPIAaHUYECKUX BELLIECTB)»
Tabnuna «AnkaHbl ¥ UX paJuKaIbDy

TaOnuibl OCHOBHBIX (POPMYII /1715 pelIeHus 3a1a4

Crenp rpynmsl

Texnnuyeckue cpecTBa 00y4eHH:
1. xommbroTep ¢ yCTpOicTBaMU BOCHIPOU3BEACHHUS 3ByKa,
2. MyJIbTHMEIHA-TIPOEKTOP C IKPAHOM.

=}

=
=

HaMMCHOBaHHC

HaOOPBI NIAPOCTEPHKHEBBIX MOZICNIEH MOJIEKYIL,

KOJUICKIWA 'OPHBIX IOPOJ U MUHEPAJIOB

MMPECAMETHBIC U ITOKPOBHLBIC CTCKIIA,

CTEKJIIHHBIE IPOOUPKH,

MCPHBIC NUJIMHPbI

BOPOHKH CTCKIISTHHBIC

CTYIIKH C ICCTUKOM

IIUHIECTHI,

OO |N®O|UA~WN P =

(GunbTpEl OyMaXKHbIE

[EN
o

JeprKaTeNn JIsl IpOOUPOK

[EEN
[EN

xumudeckne crakansl (50, 100 u 200 m);

[EEN
N

YHHUBEPCATbHBIA HHAUKATOP

[EEN
w

rmurreTky Ha 1, 10, 50 Mo

[EEN
IS

1.1. Undopmaunonnoe odecrnevyeHne peaasu3auu NPorpaMmMbl
1. Jlns peanmusanmudu TPOrpaMMbl B OMOJHOTEYHOM  BalIKMpCKOM — KOJUIEIKE

CBAPOYHO-MOHTXKHOTO ¥ MPOMBIIUICEHHOTO  TPOM3BOJICTBA  €CTh  JJIEKTPOHHbIE
o0pa3oBaTe/bHbIe a TaKke HHPOPMAIMOHHBIE PECYPCHI:

[lepeueHs peKOMEHAYEMBIX YYE€OHBIX W3JaHUM, JOMOJIHUTEIBHON JUTEpaTyphl st

npernoaaBaTeCJIst:

1.I'a6puensa O.C., OctpoymoB W.I'. Xumus: yaeOHHUK ISl CTYIEHTOB NMPO(HECCHOHAIBHBIX
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00pa3zoBaTebHBIX OpraHu3alluii, oOcBanBarImX mpodeccuun u cneruaibHoct CI10. — M., 2019
2.Tabpuensa  O.C., OctpoymoB W.I'. Xumus i mpodeccuit U CHEHUATBHOCTEH
€CTECTBEHHO-Hay4YHOro  mpoduis:  y4yeOHMK  JAJIs  CTYACHTOB  HpOQecCHOHATBHBIX
00pa3oBaTeIBHBIX OpraHU3aIii, ocBauBaronux npodeccuu u cnenuanbHoctu CI10. — M., 2020
3.Tabpuensa O.C. u gp. Xwumwus. [Ipaktukym: yueb. mocoOue ans CTYIEHTOB
npodecCHOHaNb-HBIX  00pa3oBaTEeNbHBIX  OpPraHM3alWi, OCBaWBalOIMX Tnpodeccnuun
cnenuansHocta CI1IO. —M., 2017

4.T'abpuenssa O.C.u np. Xumus: nocobue ans moarotoBku k EID: yuel. mocoOue st
CTYIEHTOB MPOQeCCHOHATBHBIX 00pa30BaTEeNbHBIX OpraHU3aluii, OCBaMBaIOUINX Mpodeccun u
cnenuank-goctu CIIO. — M., 2018

5.I'abpuensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1auu U yHnpaxxHeHuUs: yued. mocodue ans
CTYIEHTOB MPOQEeCCHOHATIBHBIX 00pa30BaTEeNbHBIX OpraHU3alluii, OCBaMBaIOIIMX Hpodeccuu u
cnenuansHocta CIIO. — M., 2020

6.Epoxun 10.M., Kosanesa U.b. Xumus nis npodeccuit 1 cnenaabHOCTENH TEXHUYECKOTO U
€CTECTBEHHO-Hay4yHOro  mpoduiei:  y4eOHMK A CTYIAGHTOB  HPOQeCcCCHOHATBHBIX
00pa3oBaTeNb-HbIX OpraHnu3alyii, ocBanBarmmx npodeccuu u cneruanpbHoctu CI10.— M., 2019

7..T.E.Pyn3utuc @.I'. ®enpaman «OcHoBHI 001eit xumum» uza. [lpocsemenne 2021 r

JlononHuTeIbHBIE UCTOYHHUKU:

1.®enepanpHblii 3aK0H . 3aK0H 0T 29.12. 2012 Ne 273-®3 (B pen. PenepanabHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3,

-. Ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-@3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, 0105.05.2014 No 84-d3, ot 27.05.2014 Ne
135-@3,

-oT 04.06.2014 Ne 148-@3, ¢ u3Mm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne
145-@3, B pen. Ot 03.07.2016, c u3m. ot 19.12.2016.)

2. Tlporpamma Ha ocHoBe IIpumepHON OCHOBHOM 00pa30BaTEIBHOM MPOTPAMMBI CPETHETO
obmiero oOpa3oBaHHs C Y4eTOM MPOPMIs MPo(ecCHOHATBHOTO 00pa30BaHUs, OCBAaUBAEMOM
npodeccuu IMIMKPC nmu cnermansHocTr [ITICC3.

HHTepHeT- pecypesl

http://school-collection.edu.ru/ - Equnas xoiutekius udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB

http://him.1september.ru/ - snekrponHas Bepcus raserbl "Xumus" npuioxkeHue K "l
ceHTs0ps"

http://pedsovet.org/ - Tleacoset.org. )KuBoe mpoctpaHcTBO oOpa3zoBanus. MHTEpHET-pecypc
COJZICPYKUT TEOPETUUCCKUE U MPAKTHUYCCKUE MaTepUalIbl /Il TPOBEACHUS YPOKOB, BHEKIACCHBIX
MEpONPUATHN

http://www.uroki.net/ - UROKIL.NET. noypo4Hoe U TeMaTH4ecKoe IIIaHUPOBAHUE, OTKPHITHIC
YPOKH, CIICHAPHU INKOJBHBIX MPA3JIHUKOB KJIACCHBIC YaChl, METOJMYECKHE pa3paboTkwu,
KOHCIICKTBI YPOKOB, J1a00paTOPHbIE, KOHTPOJIbHBIE PAOOTHI

http://festival.1september.ru/subjects/4/ - dectuBanp mnemaroruveckux wuaeH "OTKPHITHIH
ypok". Pa3paboTku ypOKOB 10 XUMUHU
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4. KoHTpo/Ib U OlleHKA Pe3yJIbTATOB OCBOECHHS 0011€00Pa30BaTeIbHOIM T CIUIIIHHBI

Mopnyas / Pa3nea /

JI.11. Menaeneena

COOTBCTCTBUHU C UX
MOJI0KEHUEM B
[IEPUOIUYECKON CUCTEME
XMMUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa

[IpakTHKO-OpHEHTHUPOBAHHBIE
TEOPETHUUECKUE 3aJJaHUsI Ha
XapaKTepU3ALNUI0 XUMUIECKHIX
SJIeMEHTOB: «MeTanueckue /
HEMETAUIMYECKHE CBOMCTBA,
PJIEKTPOOTPHUIIATEIHLHOCTD U
CPOACTBO K 3JEKTPOHY
XAMUYCCKHX DJIEMCHTOB B
COOTBETCTBUE C UX IIEKTPOHHBIM
CTPOCHHUEM H TIOJI0KEHUEM B
[EPUOIUYECKON CUCTEME
XUMUYECKHX 3j1eMeHToB [[. 1.
MeHpaeneeBay.

Ne Tema Pe3yabTaTt 00yuenuns OuneHo4HbIe MEPONIPUATHS OK
| |OcHoBHOIT MOy
1 ®opmyInpoBaTh 0a30BbIe
MOHSITUS U 3aKOHBI XUMHU
Pa3zgen 1. OcHOBBI
CTPOEHUS
BelllecTBA
1.1 |Crpoenue aromoB |COCTaBIATh XUMHUYECKHE OK 01
XUMHUYECKHUX OpPMYJIbI COEIUHEHUH B
(bopmy. 1. Tect «CTpoeHne aToMOB
HJIEMEHTOB U COOTBETCTBUU CO CTETIECHBIO
XUMUYECKHUX JIEMEHTOB U
pupoa OKHCJICHUST XUMUYECKHUX .
. MPUPOJIA XUMUIECKOHN CBS3H.
XUMUYECKOM CBSA3U PIIEMEHTOB, HCXOMS U3
2. 3a1auu Ha COCTABIICHHE
BAJICHTHOCTHU U
XUMUYECKHX (HOopMyIT
3JIEKTPOOTPULATEILHOCTH .
JIBYXaTOMHBIX COEJIUHEHUN
(oKCUIO0B, CYTb(GUIOB, THIPUIOB
W T.I1.).
1.2 [lepuogmueckuii |[XapakTepuzoBaTh OK 01
3aKOH 1 Ta0IMIa |[XUMUYECKUE DJIEMEHTHI B OK 02
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Monyab / Paznen

Ne Tema PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
2
Pasznea 2. CocraBjsath ypaBHeHnusi 1 |[KoHTposbHasi pabora
XnMH4YecKHe CXeMbI XUMHYECKHX «CTpoeHne BelecTBa U
peakuumn peakiuii XHMHUYeCKHe peakiium»
2.1 Tumbl xumudecknx [COCTaBIATh PEAKIHH OK 01

peaKuuii

COEIMHEHUS, Pa3JI0KEHus,
oOMeHa, 3aMelleHHs,
OKHUCJIUTEBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu 1 peakiuuu
KOMILJIEKCO0Opa3zoBaHus (Ha
rpuMepe
T'UIPOKCOKOMIIJIEKCOB
QIIOMUHUS U LINHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIIECTB

1. 3amauu Ha cocTaBICHHE
YPaBHEHUH PEAKLIUN:

- COEJUHEHMs, 3aMEeIECHUS,
pa3nokeHusi, OOMeHa U peaKiui
C y4aCTHEM KOMILUIEKCHBIX
COeIMHEHUH (Ha mpuMepe
TUAPOKCOKOMIUICKCOB aTFOMUHUS
1 IIUHKA),

- OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIU C
MCIIOJIb30BaHUEM METO/a
AIIEKTPOHHOTO OaslaHCa;

- C y4acTHUEeM KOMILUIEKCHBIX
CoelMHEHUH (Ha mpuMepe
UIPOKCOKOMITJIEKCOB IIMHKA U
QITIOMUHUS ).

2. 3agaum Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
PEAaKLUHUH COCIMHEHUS; MAaCCOBOM
I 00bEMHOM J10JIM BBIXOJA
[IPOJIYKTa PEaKlMi COSTUHEHUS
0T TEOPETHUYECKH BO3MOXHOIO;
00BEMHBIX OTHOIIIEHUH Tra30B;
KOJTMYECTBEHHBIX
XapaKTEPUCTUK UCXOJTHBIX
BEIIECTB U MPOYKTOB PEAKIINY;
Macchl (00BEM, KOJTMUECTBO
BEIIECTBA) MIPOYKTa PEaKInHy,
€CJIM OJIHO U3 BEIIECTB JaHO B
BU/JIE pacTBOpA C ONpeIeIeHHON
MacCOBOM JJ0JIEH PACTBOPEHHOIO
BELIECTBA.
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Monyas / Paznen
Tema

PesyabraTt 00yuenust

OueHo4yHbIC MepONIPUATHS

OK

2.2

DIEKTPOTUTHYECKA
ST TUCCOLIMAIUS U
MOHHBIN 0OMEH

CocTaBnsiTh ypaBHEHUS
XUMUYECKHX PEaKIuu
MOHHOTO OOMEHA C y4acTHeM
HEOPraHUYeCKUX BEIIECTB

1. 3amanus Ha cocTaBlIEHUE
MOJIEKYJIIPHBIX U MOHHBIX
PEAKINIA C yHaCTUEM OKCHJIOB,
KHCJIOT, OCHOBaHUM U COJIEH,
VOHHBIX PEaKIUN TUAPOIU3a
COJIEH, YCTAHOBJICHUE U3MEHECHUS
KUCJIOTHOCTH CPEBI. 2.
JlaGoparopnas pabota «Peakiuu
TUIPOJIN3A.

OK 01

Pasnen 3.
Crpoenne n
CBOICTBa
HEOPraHU4eCcKUuX
BelleCTB

HccaenoBarb cTpoeHUE U
CBOICTBA HEOPraHUYECKUX
BeLECTB

KonTposbHas padora
«CBOICTBa HEOPraHUYECKHX
BeleCTB)

3.1

Kiaccudukarnms,
HOMCHKJIATYypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIECTB

Knaccudunuponats
HCOPTraHNMYCCKHUEC BCUICCTBA B
COOTBETCTBHH C MX
CTPOCHUEM

1. Tect «HomeHknaTypa u
Ha3BaHHE HEOPTraHMYECKHUX
BELIECTB UCXOS U3 UX
XUMHUYECKON (GOPMYIIbI UITH
COCTaBJIEHUE XUMUYECKON
(hopMyIIbl UCXO/I U3 HAa3BaHUS
BELIECTBA [10 MEXTyHAPOJHOU
VI TPUBUAJIBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCOBOM
10J11 (MacChl) XUMHUYECKOTO
preMeHTa (COeTMHEHMS )B
MOJIEKyJIe (CMeCH).

3. [IpakTyeckue 3agaHus MO
Kiaccu(ukanum, HOMEHKIIAType
1 XUMHUYECKUM (popMysiam
HEOpPraHMYECKHUX BEIIECTB
pa3IMYHbIX KJIACCOB.

4. IlpakTrueckre 3aJaHus Ha
oIpeJielIeHue XUMUYECKON
AKTUBHOCTH BELIECTB B
3aBHCHUMOCTH BHJIa XUMHUYECKOM
CBSA3U U TUIIA KPUCTAJUINYECKON
pEILeTKH.

OK 01

3.2

dusuko-
XUMHUYECKHUE
CBOMCTBA

HCOPTraHNMYCCKHUX

'V cTaHaBIvBaTh
3aBHCUMOCTH (PH3UKO-
XUMUYECKHX CBOMCTB
HEOPraHMYECKUX BEIIECTB

1. Tect «OcoberHOCTH
XUMHUYECKHX CBOMCTB OKCHIOB,
KHCJIOT, OCHOBaHHIH,

aM(OTEPHBIX THIPOKCHIIOB H

OK 01
OK 02
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Monyas / Paznen

Ne Tema PesyabraT 00yuenus OueHo4yHbIe MepoONIpUATHS OK
BEILECTB OT CTPOEHUS aTOMOB U
MOJIEKYII, a TAKXKE TUTIA
KPUCTAJUTMYECKON PEIIETKH |cojteiiy.
2. 3aaHus HA COCTABIICHHE
YpaBHEHUN XUMHYECKHUX PEaKIINI
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHNMYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAILJIOB
1 aM(bOTEPHBIX JIEMEHTOB;
HEOpraHMYECKUX KUCJIIOT,
OCHOBaHUU 1 aM(POTEPHBIX
TUIPOKCUI0B, HEOPTraHUYECKUX
CoJieH, XapaKTePU3YIOIINX UX
CBOMCTBA U CIIOCOOBI OJTYUEHHUS.
3. [IpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUYECKHUE 3aJaHHs Ha
CBOMCTBA U NIOJyYEHUE
HEOpPraHMYECKHUX BEIIECTB.
4. JlaGopaTopHas paboTa
«CBolicTBa METAJJIOB U
HEMETAILIIOBY.
3.3 |[[Ipon3BoaCTBO OK 01
HEOPraHMIECKHX O6ocHOBBIBaTh 3Ha4eHKE U [[IpaKTMKO-OPHEHTHPOBAHHBIE QK ()2
BeEIIECTB. [IPUMEHEHHE 3a/1aHUs 110 COCTABJICHUIO
3HAYCHME U HEOPraHMUYECKHUX BEIIECTB B XUMUYECKHX PEAKIHil C
[IpHMEHEHNE B OBITOBOI U } y4acTUEM HEOPTaHUYECKUX
6bITY 1 Ha [IPOU3BOJICTBEHHON BEIIECTB, UCIIOJIb3YEMbIX JJI UX
[IPON3BOJCTEE NesITEeTLbHOCTH YETIOBEKA UX  [MACHTU(PHUKAIINA U
(U3UKO-XUMUYECKUMU [IPOMBIIIJICHHBIX CIIOCOOOB
CBOMCTBaMH [1OJTIy4YEHMUS.
4 P HUccaenoBatrb crpoeHue 1 |KontposbHasi padora
CELCIC cBoiicTBa oprannyeckux («CTpoeHue U cBOHCTBa
CTtpoeHue u
o BelleCTB OpPraHMYecKnX BellecTB)

CBOIiCTBa

OpPraHu4YecKux

BellecTB

4.1 Knaccudukamnus, [KnaccupunuponaTh OK 01
CTpPOCHHE U OpraHMYECKHE BEIIECTBA B
HOMEHKJIATypa  |COOTBETCTBUHM C MX 1. 3ajanust Ha cocTaBiCHHE
OpraHN4YeCKUX CTPOCHUEM Ha3BaHUU OpTraHU4YCCKUX
BEIIICCTB COCOAVHCHUM 110 TPHUBHUAJIbHOU

VI MEXIYHApOIHOU
CHCTEeMaTHUECKOM
HOMEHKJIaType.

2. 3agaHusd Ha COCTaBIIEHUE
MOJIHBIX M COKPAILEHHBIX

CTPYKTYPHBIX GOpMYI
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Monyas / Paznen
Tema

PesyabraT 00yuenus

OueHo4yHbIe MepoONIpUATHS

OK

OpraHMYECKUX BEIIECTB
OTIENbHBIX KJIACCOB.

3. 3a/1aun Ha ONpeeTICHUe
npocTeniei GopmMysl
OpraHNYECKON MOJIEKYJIBI,
MCXOJS U3 DJIEMEHTHOTO COCTaBa
(B %).

4.2

CBoiicTBa
OpraHUYEeCKUX
COeINHEHUI

'V cTraHaBiIUBaTh
3aBUCHUMOCTB (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHU4EeCKUX BELIECTB OT
CTPOEHUS MOJIEKYJT

1. 3amanust Ha cocTaBJIEHHUE
YPaBHEHUN XUMUYECKHUX PEAKLUI
C Y4aCTHEM OPraHUYECKHX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHMUS.

2. 3amaHus Ha COCTABJICHUE
YPaBHEHHI XUMHYECKHUX
peakuil, WIITIOCTPUPYIOIIUX
XMMHYECKHE CBOMCTBA C y4ETOM
MEXaHU3MOB IIPOTEKAHUS
NaHHBIX peaKLUd U
TEHETUYECKOH CBSA3HU
OpPraHMYECKHX BEILECTB PA3HBIX
KJIACCOB.

3. PacueTHble 3a1aun 1o
YPABHEHUSIM PEAKLUM C
Yy4acTUEM OPIaHUYECKHUX
BEILIECTB.

4. JTaboparopHas pabora
«I[lonyueHune sTuneHa u
W3Y4YECHHE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Opraanueckue
BCIIICCTBA B
PKH3HEACITSIBHOCT
1 4eIIOBEKa.
[Ipon3BoaACTBO U
[IPUMEHEHHE
OpraHUYECKUX
BCII[CCTB B

IMIPOMBIINIJICHHOCTH

OO60CHOBBIBATH 3HAYCHUE U
MIPUMCHEHHE OPTaHUICeCKIX
BEIIECTB B OBITOBOI U
[MPOU3BOACTBEHHOM

eI TEILHOCTH YEIOBEKa UX
(hU3UKO-XUMHYECKUMU
CBOKMCTBaMH

[IpakTHKO-OpHUEHTUPOBAHHEIE
3aJJaHHs 110 COCTABJICHUIO
XUMHUYECKHUX PEaKIHii C
Y9acTHEM OPTaHHYECKHUX
BEIIECTB, UCIIOJIb3yEMbIX JJIS UX
naeHTU(DHUKAIINN B OBITY U
[IPOMBINIIICHHOCTH.

OK 01
OK 02
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Monyab / Paznen

Ne Tema PesyabraTt 00yuenust OueHo4yHbIC MepONIPUATHS OK
5 UccaenoBats paBHoBecue [KonTpoabHasi padora
p U CKOPOCTh XUMHYecKHX |[«CKOpPOCTH XUMHYeCKOi
(G peakumi pPeakuuu U XUuMH4YecKoe
Kuneruueckue u
PaBHOBeCHE»
TePpMOAUHAMM YEC
KHe
3aKOHOMEPHOCTH
NPOTEeKaAHUS
XUMHYECKUX
peakuuii

5.1 Kunertnueckue HccnenoBaTh BIUSHIE OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIUU OK 02
[IPOTEKAHUS pearupyrouyx BEMeCTB |4 JNaGopatopras paGoTa Ha
XUMITECKHX TEMIIEPATypbl Ha CKOPOCTE BBIGOD:

PCaKLIH XHUMHUHCCKHUX peaKiiii - «OrnpezeneHue 3aBUCUMOCTH
CKOPOCTH pEaKliu OT
KOHLICHTPAIlUU Pearupyronmx
BEIIECTBY;

- «Onpenenenue 3aBUCUMOCTH
CKOPOCTH pEaKliu OT
TEMIIEPATYPhI».

2. IlpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3a/laHUs Ha
aHaMU3 (PaKTOPOB, BIUSIONINX HA
M3MEHEHUE CKOPOCTH
XUMHUYECKON peaKIIu.

5.2 |T epmonunamuyec MccrienoBath BIUsSHUE 1. 3amaun Ha pacuets! TeroBbix (OK 01
Kue M3MEHEHUs KOHIEeHTpauun PddexTon xumudeckux peaxuii (OK 02
3aKOHOMEPHOCTH  [BEILECTB, PEAKIIMM CPEIbl U (M ONPEJEICHUE TUIA PEAKIIUU
MMPOTEKAHUS TeMIIepaTyphl Ha CMENIeHue ((TI0 TeTIoBOMY d(DPEKTy: 3K30- 1
XUMUYECKHUX XUMUYECKOIO PAaBHOBECHUSI  PHAOTEPMHUUYECKHUE).
pEaKIUA. 2. [IpakTHKO-OpUEHTHPOBAHHBIC
PaBHOBeCcHe 3a/1aHMs Ha TPUMEHEHUE
XUMHYECKUX npunnuna Jle llatense st
peakiuit HaXO0/ICHUS HAPaBIICHUS

CMEIIeHUS PaBHOBECHS
XUMUYECKON PEaKLUU U aHAJIU3
(haKTOpOB, BIHSIONINX HA
CMELIEHNUE XUMUYECKOTO
paBHOBeCHS.
3. JlaboparopHas paboTa
«3yueHne BIUSHUS PA3TUUHBIX
6

Pa3zgea 6.

HccnenoBars qucnepcusie KonTpoabHas padora nmo reme

JlucnepcHbIeCHCT

. CHUCTEeMbI «/IucnepcHble cucTeMbD)
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Ne Monynrllze/MI;aazlen PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
6.1 |/Tuctiepcubie Pa3nuuate HCTUHHBIE OK 01
CHCTEMBI U pacTBOPBI, KOJIJIOUIHBIC 1. 3agaun Ha IPUTOTOBICHHE OK 02
(baxTOphI UX pacTBOpPHI U PacTBOPOB.
YCTOWYHUBOCTH rpyGOIUCIIEpCHBIE CHCTeMbl 2+ [ [PAKTHKO-OPHEHTHPOBAHHBIC
Ha OCHOBE XMMUYECKOTO PaciCTHBIC 3aJaHNs Ha
bKCIIepHMEHTa ICTIEPCHBIE CUCTEMBI,
MCIIOTh3YeMbI€ B OBITOBOM U
[MPOU3BOJACTBEHHOMN
NesITeTbHOCTH YeJIOBEKA.
6.2 HMccnenoBanue VccnenoBaTh prsmko- OK 01
. . JlaGoparopnas pabota (Ha
CBOWCTB XHUMHAYECKHE CBOWCTBA S0D):
TTMCTIEPCHBIX pa3IMYHBIX BUIOB pLI00p): )
cHCTEM TMICTIEPCHBIX CHCTEM - llpurorossiene pacTaopos;
- MccnenoBanue I1MCIEPCHBIX
CHCTEM.
7 HccnenoBats cBoiicTBa
Pasne 7. OpraHH4ecKux u
KauecTBeHHbIE  |yooprapnyeckux BewecTs
PCAKITHM C HCIO0JIb30BAHUEM
00HAPYHAEHHS  |coyecTBeHHBIX peaKLMil
OpPraHU4ecKuX U
HEeOPraHu4eCKnX
BelIeCTB
7.1 |(O6GHapyxeHue VccnenoBaTh KaUeCTBEHHBIE OK 01
HEOPTaHUYECKHUX |PEaKIUU HEOPTaHUIECKUX
KaTMOHOB 1 BEILECTB 1. JTabopatopnas pabora (Ha
AHUOHOB B},16op);
- AHQJINTHYECKHUE PEAKIUN
KaTHOHOB |-V Irpymi;
- AHQJINTHYECKHUE PEAKIUN
QHHOHOB.
2. [IpakTueckue 3a7aHus Ha
COCTABJICHUE YPAaBHEHUN
peaxiuii 0OHApyXCHUST KATHOHOB
I-VIrpynn u aHuoHOB, B T.4. B
MOJIEKYJIIPHOU U HOHHOU
dbopmax.
7.2 HccnenoBaTh OK 01
O6HapyxeHue (AHCCTBCHIBIC peaKiih .. |1. JJaboparopnas padota (Ha
OpPTaHUYECKHUX COETMHEHHN
OpraHNYECKHUX OTICTBHEIX KITaCCOB BEIOOD):
BEIIICCTB - KavecTBeHHbIE peakiuy Ha
OTJETHHBIX OT/eNIbHBIC KIaCChI
KJIACCOB C OpPTaHUYECKHX BEIECTB;
VCII0JIb30BAHUEM - KauecTBeHHbII aHaN3
KauyeCTBEHHBIX OpPTaHUYECKUX COCTUHEHUH 110
CaKIU (yHKIMOHAIBHBIM TPYIIIIAM.
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Monyasb / Pazne /

Ne Tema Pe3yabTaTt 00yuenuns OueHo4yHbIe MepPONIPUATHS OK
2. [lpakTueckue 3a1aHus Ha
COCTaBJIEHUE KaUeCTBEHHBIX
peaxiuii oOHapy>KEeHHS
OPraHNYeCKNX COCTUHEHUMU.
Il |[[IpukaaaHoii MmoayJb
8 [Pa3men 8. 3ammTa Keiica (c yuerom
Xumus B ObITY U OueH“Bf'Tb TOCJACACTBHA Oyayuieii npoeccHOHAIBLHOM
NMPON3BOACTBEHH (I . nesTeJIbHOCTH)
oii nesrTeapnocTy MPOH3BOICTBEHHOM
O — AeATETLHOCTH el0BeKa
MO3MIHIT IKOJIOTrHYeCKOoi
0e3omacHOCTH
Xumus B ObITy 1 |OLIEHUBATD [TOCIIECTBUS OK 01
MPOU3BOJICTBEHHO [OBITOBOM U OK 02
11 1EATEIBHOCTH  |IPOU3BOJICTBEHHOM Keitc (¢ yuetom Gyymmeit OK 04
YyeJI0BeKa [ICATENBHOCTH 1e0BEKa C MPO(ECCHORATBHOIT OK 07
OSHIMH SKOJIOTHECCKOR |70 g rempHOCTH) BO3MOMXKHBIE
GesonactocTn TeMbl kelicoB: 1. [Toremienune
KJIMMaTa 1 BEICBOOOXKIEHHUE
ra3oBbIX THPATOB CO AHA
OKeaHa.
2. Bynymme marepuaist s
aBUa-, MAIIHNHO- U
pHUOOPOCTPOCHHUSI.
3. HoBble MaTepuanbl ams
COJIHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PaCTUTENbHBIX IPEnapaToB.
9.1 HNuTepnpeTnpoBaTh
Pa3nmea 9.1. XHMHUYeCKHe npouecchbl 1 3amura y4eoHo-
MccaenoBanue u [ABJeHUs B Ouocgepe HCCJIe0BATEIHCKOI0 POEKTAa
XMMHYeCKHI (c yueToMm Oyaymei
aHaJn3 00beKTOB npodeccuoHaIbLHOM
ounocdepbl nesiTeJIbHOCTH)
9.1.1 |OcHOBBI BoimonasTs nonueni muka (1. Jlabopatopnast pabota OK 01
mabopaTopHOM HKCIIEPUMEHTAIIBHOTO «OCHOBBI TaOOPAaTOPHOU
MPaKTUKU B VCCIIeIOBaHUS C [IPaKTUKN».
podeccuOHaNBHBI [COOJIIOICHUEM TPAaBUIT 2. TunoBble pacueTsl MO

X J1abopaTopusx

Oe301acHOro oOpamieHus ¢
BEIICCTBAMU U
mabopaTOpPHBIM
00opynoBaHEM

TEMATHUKE YKCIICPUMEHTA.

3. 3aaun Ha BEIYUCIIEHUE
CpeIHEro 3HAYCHUS
HKCTIIEPUMEHTAIBHBIX JJAHHBIX,
TIOTPEITHOCTH.

4. IlpencraBneHue pe3ylibTaToB
SKCIIEPUMEHTA B PA3JIMYHON
¢dopme (Tabnuma, rpaduk,oTUeT,

TOKJIa], IIPEe3CHTAITH ).
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Monyas / Paznen

Ne Tema PesyabraT 00yuenust OueHo4yHbIC MepONIPUATHS OK
9.1.2 XuMnueckuii Hccnenosath xumuueckuii (1. Tect «CBolicTBa 1 cocTaB OK 01
aHau3 Ipo0 BOJIBI [COCTAB MPOO BOABI BOJBD». OK 02

2. 3ananne «Xumuueckuii coctaslOK 07

BOJIbI, THII BOJIbI U CIIOCOOBI €€
MIPUMEHEHU» (C
VCTI0JIb30BAaHUEM HOPMATHBHBIX
TTOKYMEHTOB).

3. IlpakTHKO-OpUEHTUPOBAHHBIE
TEOpEeTUUECKHUE 3a/1aHHS Ha
COCTaB BOJBI U CIIOCOOBI
BBIPQYKEHUS KOHIIEHTPAIUi 1
repecueT KOHLEHTpalui (¢
MCIIOJIb30BaHHEM HOPMATUBHBIX
TTOKYMEHTOB).

4. JJaboparopHas paboTa Ha
BBIOOD:

- OuucTKa BOJBI OT
3arpsA3HEHUN;

- Onpenenenue pH Boabl U ee
KHCJIOTHOCTH;

- OmnpeneneHne )KeCTKOCTH BOJIBI
1 CIIOCOOBI €€ yCTPaHEHHUS.
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Monyas / Paznen

Ne Tema PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
9.1.3 XuMmnueckuii Hccnenosath xumuueckuii (1. Tect mo teme «Xumuueckuii [OK 01
aHanu3 npod cocTaB MO0 MOYBHI COCTaB HEOPraHUYECKUX U OK 02
[MOYBbI OpraHUYECKHUX yT0OpECHUIN. OK 07

2. 3aganue «B3anMocBs3b
cocTaBa ITOYBI, THIT TOYBHI U €€
Ha3HAYECHUS.

3. JlJabopaTopHnas pabota (Ha
BHIOOD):

- OOHapyxeHue
HEOPraHUYECKUX IIPUMECEH B
Mpo0ax MOYBHI;

- Onpenenenne pH BonHOI
BBITSDKKH TTOYBBI, €€
KHUCJIOTHOCTH U ILEJIOYHOCTH.
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Monyas / Paznen
Tema

PesyabraT 00yuenus

OueHo4yHbIC MepONIPUATHS

OK

9.14

HccinenoBanue
00BEKTOB
ouochepsl

WccienoBaTh XUMHYECKUN
cocTaB 00bEKTOB Onochepbl
Ha IIpUMeEpe MPOIYKTOB
[MUTAHUS, BOJBI U TTOYBBI

YueOHO0-1CcCIIe10BATEILCKUN
MPOEKT B 00JIACTH MCCIIeI0OBAHUS
00BbeKTOB OnOChepsI.
Bo3MoxHBIE TEMBI IPOEKTOB: 1.
Hccinenosanue cocTtasa
MUHEPATBLHOU BOABI
PEKOMEHIAINH TI0 €€
HCIIOJIE30BAHUIO.

2. UccnenoBanue
pa3pyLIAOLIETO IEUCTBUSA
MPUPOJTHON BOIBI HA
CTPOUTEIILHBIC MaTEPHAIIBI.

3. CocTaBlieHHE MMPOEKTA
[[BETHUKA/OTOpOa/caia B
3aBHCHMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX TIOYB.

4. CocTaBlieHue
cOaTaHCUPOBAHHOT'O MEHIO Ha
NeHb (HEeIeI0) B 3aBUCUMOCTH OT
CoJlep KaHUsI XUMHUECKUX MaKPO
1 MUKPODJIEMEHTOB B TIPOJYKTaX
[MUTAHUS.

5. MccienoBanne KauecTna
MMATHEBOM BOJIEI.

6. ccnenoBanue mpod
BOJONPOBOAHON BOJIbI HA
MpeIMeT YCTPAHEHUS KECTKOCTH.
7. YcTpaHeHUE KECTKOCTH BOJIbI
B CEJIBbCKOXO3SIMCTBECHHOM

eI TEILHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3znen 9.2.
HccaenoBanue u
XMMHYECKUH
aHaJIHu3 00HLEKTOB
TeXHOC(epsbl

NuTepnipeTrnpoBarhb
XMMHYeCKHe mpouecchbl 1
SIBJICHUSA B TeXHOC(pepe

Y4eOHo-uccIe10BaTe/IbCKUM
MPOEKT (¢ y4eToM Oyayuiei
npogeccHOHAIbHOM
nesATeJIbHOCTH)
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Monyas / Paznen

Ne Tema PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK

9.2.1 |OcHOBBI BBIMOTHATS TOJMHBIA  ITUKIT OK 01
nmabopaTopHOi HKCIIEPUMEHTAILHOTO 1. TaGopatopHas pa6ota
[IPAKTHKH B HCCIIETIOBAHIA «OCcHOBBI Ta0OpaTOPHOMH
podeccruoHaNbHEI [COOTI0IEHUEM e S—

X JJa0OpaToOpusix  [0€30MacHOTO OOpaleHus ¢ Tumossie pACUETHI 0
perecTRaMu Y remaTHKe SKCIIEpUMEHTA.
1200paTOpHEM 3. 3a1aun Ha BBHIYUCIICHHE
obopynosatueM CpPEIHETO 3HAYCHUS

AKCIIEPUMEHTANBHBIX TaHHBIX,
MTOTPEIITHOCTH.

4. [IpencraBneHne pe3ynbTaToB
DKCIIEPUMEHTA B PA3JIMYHON
¢dopme (Tabauua, rpaduk, OTYeT,
OKJIa, PE3CHTAITHS).

9.2.2 XumMunueckuii HccnenoBate XUMHUYECKUNA OK 01
aHaJu3 Mpoo cCocTaB MpoO TEXHUYIECKOU OK 02
TEXHUYECKOU BOJIBI OK 07
BOJIBL 1. 3agaun Ha ompezeneHue

METaJIJIOB, HEOPTAHUYECKUX
QHUOHOB M OPTAaHUYECKUX
BEIISCTB B TEXHUYECKOM BOJIE
Pa3HOr0 Ha3HAYCHUSI.

2. [IpakTHKO-OpHEHTUPOBAHHEIC
TEOpEeTUYECKHUE 3aJaHHs Ha
COCTaB BOJBI M CITOCOOBI
BBIPYKCHUS KOHIICHTPAIHA U
repecyeT KOHIICHTpAIHi (¢
MCIIOJIb30BaHUEM HOPMATHBHBIX
TTOKYMEHTOB).

3. 3amanne « XUMAYECKHUI COCTaB
TEXHUYECCKOH BOJbI, TUIT BOABLI U
CrIocOOBI ee MPUMEHEHHSD (C
MCII0JIb30BAaHUEM HOPMATHUBHBIX
TTOKYMEHTOB).

4. Jlaboparopnas padota (Ha
BHIOOD):

- Omnpezenenue XJIOpUI0B
METOJ0M TUTPOBAHUS B
TEXHUYECKOM BOJIE;

- OnpenenieHne )KeCTKOCTU
TEXHUYECKOM BOALI METOIOM

TUTPOBAHUS.
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Monyas / Paznen

Ne Tema PesyabraTt 00yuenust OueHo4yHbIC MepONIPUATHS OK
9.2.3 | Xumnueckuii Wccnenosats cogepxanue (1. Tect no teme «Xumuueckuit  |OK 01
KOHTPOJIb KaueCTBAyTJICKUCIIOTO ra3a B BO3Jlyxe |cocTaB atMochepHoro Bo3ayxa u [(OK 02
BO3/IyXa BO3/1yXa pabodeil 30HBI. OK 07
2. [IpakTHKO-OpUEHTHPOBAHHBIE
3a/IaHMs] HA XUMHYECKUN aHAIN3
cocTaBa BO3/lyXa.
3. JlJabopaTopHnast pabota
«OrnpeneneHue coaepxraHust
YTJIEKUCIIOTro ra3a B BO3AyXe
MMOMEIIEHUS HKCIIPEcC-
METOIIOMM.

9.2.4 Xumnueckuit HCCJ’ICI[OBaTB HpO6LI 1. HpaKTI/IKO-OpI/IeHTI/IpOBaHHLIe OK 01
aHaJu3 Mpoo MaTepUaIoB CTPOUTEIBHO-  [3aJaHus [10 XUMUYECKOMY OK 02
MaTepuasoB pecTaBpalluOHHOMN aHaAIM3y IPO0 MaTEPUAJIOB OK 07
CTPOUTCIIBHO- JACATCIIBHOCTU U )IHSaP'IHa CTPOUTE JIBHO-pCCTaBpaIIHOHHOﬁ
peCTaBpaHHOHHOﬁ NeSTeJILHOCTH U JU3aliHa.
JEATEIbHOCTH U 2. JJaboparopnas padota (Ha
Au3anHa BBIOOD):

- UsroroBnenue kpacok (moaoop
MMUTMEHTOB U CBSI3BIBAIOIITNX
BEILIECTB);

- HccnenoBanue CBOMCTB
BSDKYILIMX BEILECTB Ha MPUMEPE
TUIICA.

9.2.5 HccnenoBanue HccnenoBaTh XUMHUYECKHIT . OK 01
00BEKTOB cocTaB 00BEKTOB YebHo-necne10BaTebCKHUit OK 02
TexHocheps TexHochepsl Ha npumepe  [(POCKT B 001aCTH HCCIENOBAHN (1 (14

TEXHUYECKOU BOJIBI U 00BEKTOB TEXHOCHEPBI. OK 07

MAaTEPHUATIOB CTPOUTEIBHO-
pecTaBpalluOHHOU
esaTeIbHOCTU U JU3aiiHa

B03MOKHBIE TEMBI IPOEKTOB:

1. Konrpoinp kauecTBa
TEXHUYECKON BOJBI Pa3HBIX
BUJIOB B COOTBETCTBUU C
Metoaukamu 1o ['OCT.

2. Co3naHue T1eKOpaTUBHOM
TYKATYPKH.

3. [IurMeHTsI B U3AETUAX U3
CTEKJIa.

4. VcciaenoBanue
pa3pyLIaOUIEro IEUCTBUS BOIbI
Ha CTPOUTENbHBIE MaTEPHAIIBL.
5. OLIeHKa COCTOSIHHS BO3/yXa
paboyeil 30HbI crieuaIncTa
(TexHosora, CTPOUTENS U T.1I.,
Cy4eToM 00JIacTH
MpoQeCcCUoHaATBHOM

eI TENbHOCTH) B COOTBETCTBUU C

HOPMAaTUBHBIMH JOKYMCHTAMMU.
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