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1. OBIIIAA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIEOPA3OBATEJIbHON JUCHUNJIAHBI  «Xumus»
1.1. MecTo AMCHMIVINHBI B CTPYKTYpe OCHOBHOH mNpodeccHoHANbHON  00pa3oBaTe/IbHOM
NnporpaMme NnporpamMmsl:

OOmeoOpa3zoBaTenbHast ~ JUCHHMIIMHA  «XHMHSI»  SBIsleTCss  00s3aTeNbHOM  4YacThio
0011e00pa30BaTeNbHOTO UKIa — 00pa3oBaTeNbHOM — mporpammsl B cootBeTcTBrr ¢ PI'OC CIIO
o mpodeccun 23.01.17 MacTep 1o peMOHTY U 00CIYKHBAHUIO AaBTOMOOUJIEIA .

1.2. Henn u miiaHupyemble pe3yJabTaThbl 0CBOEHUS Y4eOHOM THCIMIIJIMHBI:

Conmepxanue TporpaMMbl  «XHMHUS» HANpaBIeHO Ha JOCTW)KCHHE CIEAYIONINX IeJIeii:
dbopMupoBaHHE y CTYJCHTOB XMMHUYECKOH COCTABIIIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
KaK OCHOBBI IPUHSTHSI PEUICHUN B XU3HEHHBIX W TPOU3BOJICTBEHHBIX CHUTYAIUSIX, OTBETCTBEHHOTO
MOBEACHUS B IPUPOIHOU CpeEE.

3aaun TUCIUTIITUHBI:

- chopMupOBaTh IOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHMsI XMMUYECKHX MPOIIECCOB M SBICHUN B
OKpYy)Karollel cpeae, UEeTOCTHOM HAaydHOW KapTUHBI MHpaA, B3aUMOCBSI3M U B3aWMMO3aBUCUMOCTH
€CTECTBEHHBIX HaYK;

- pa3BUTh YMEHHUS TPOBOJUTH PACUETHl TI0 XUMHUYECKUM (OpPMYyJIaM M YpaBHEHUSM XUMHUYECKHX
peaKIuii, TUIAHKPOBATh U HHTEPIIPETUPOBATH PE3YIBTATHl XUMUIECKUX SKCIIEPUMEHTOB,

- cpopMHpOBaTH HaBBIKA TPOBEACHUS XHMHUYECKHX OKCIIEPUMEHTAIBHBIX WCCIEIOBAHUN C
coOroieHreM IMpaBuIl 0e301MacHOTO OOpalEHHs ¢ BEIIeCTBaMHU U JJaOOpaTOPHBIM 000py/I0BAaHUEM;

- pa3BUTb YMEHHUS aHaAJIW3UPOBaTh, OLIEHUBATh, MPOBEPSITH Ha JOCTOBEPHOCTh M 0000IIATH
MH(OPMALIMIO XUMHUYECKOTO XapaKTepa U3 pa3Iu4YHbIX HCTOUYHUKOB;

- chopMuUpOBaTH yYMEHHS TPOTHO3UPOBATH IMOCIEACTBUS CBOEU NEATEIBHOCTH M XUMHYECKUX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX IPOLIECCOB;

- copmupoBaTh MOHUMAHHE 3HAYUMOCTU JOCTHKEHUNH XMMUYECKOM HAyKU W TEXHOJIOTUH s
Pa3BUTHUS COLIMATLHOM U TPOU3BOJCTBEHHOM cdep.

1.2.2. Ilnanmpyemble pe3yJbTATbI OCBOEHHS 001e00pa3oBaTe/JIbHOM JIUCHUILUIAHBI B
coorBercTBMHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHEe AUCHUIUIMHA UMEET Mpu (GOPMUPOBAHUU U PA3BUTHHU:

00X KOMIIEeTeHIIHIi:

OK 01. BeiOupartsb croco0bl pemieHus 3afad npodecCuoHaIbHONU AeSITENbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. HUcmnonb30BaTh COBpeMEHHbIE CPEACTBA MOKUCKA, aHAINW3a U UHTEpIpeTalui nHGopMaluu u
nH(OPMALMOHHBIE TEXHOJIOTUHU IS BHITIOTHEHHS 3a/1a4 PO (GECCHOHANBHON AEITeTbHOCTH;

OK 03. [TnanupoBath U peaan30BbIBATH COOCTBEHHOE MPO(EeCcCHOHAIBHOE U JTHYHOCTHOE Pa3BUTHE,
MPEeANPUHUMATENBCKYIO JIEATENBHOCTh B MPOoQecCHOHANbHON cdepe, MCIONb30BaTh 3HAHHS IO
MpaBoBOY U (PMHAHCOBOM IPaMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYAIUsX;

OK 04. DddexTrBHO B3aMMOJCHCTBOBATH 1 pabOTaTh B KOJUIEKTUBE M KOMaH/IE;

OK 05. OcymiecTBiATh YCTHYI0 U NUCbMEHHYIO KOMMYHUKAIIMIO HA TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @eaeparuu ¢ yueTroM 0COOEHHOCTEH COIMANBFHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06. IlposBIATH T'pakJIaHCKO-MATPUOTHUECKYIO TMO3UIUIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAAUIIMOHHBIX POCCUMCKUX TYXOBHO-HPABCTBEHHBIX ILIEHHOCTEW, B TOM



YHcie C YYeTOM TapMOHHM3AIMKA MEXHAUMOHAIBHBIX U MEKPEIUTHO3HBIX OTHOLICHUN, TPUMEHSTh
CTaHJApPTHl aHTUKOPPYIIIMOHHOTO TOBEJICHHUS;

OK 07. CopelicTBOBAaTh COXPAHEHHUIO OKpYXAIOIIEH Cpeabl, pPecypcocOepekeHUI0, MPUMEHSThH
3HaHUS 00 W3MEHEHUWH KIMMaTa, TMPHHLIUNBI OEpPEeXIMBOrO MNPOM3BOACTBA, 3(dexTuBHO
JEUCTBOBATH B UPE3BBIYANHBIX CUTYALMX;

OK 08. Ucnonb3oBathk cpeacTBa pU3MUECKON KyJIbTYphI AJISl COXPAHEHUS U YKPEILJICHUS 3/I0pPOBbS B
nporecce IpoPecCHOHATBHOMN NeATENTFHOCTH U TOIEPKaHUsI HEOOXOMMOTO YPOBHS (PH3UUECKOM
MOATOTOBJICHHOCTH;

OK 09. [Tonb3oBarbest podeccrnoHaNbHON JOKYMEHTAllMEeW Ha TOCyIapCTBEHHOM U MHOCTPaHHOM
S3BIKAX.

npodeccnoHaIbHbIX KOMIIETEHIINM:

[IK 1.1. Onpenenars TEXHUYECKOE COCTOSIHUE aBTOMOOMIIBHBIX JBUTATENCH.

I[IK 1.2. OmnpenensiTh TEXHUYECKOE COCTOSIHME OJEKTPUUYECKUX M DIJICKTPOHHBIX CHUCTEM
aBTOMOOMIIEH.

[IK 1.3. Onpenenars TEXHUYECKOE COCTOSIHUE aBTOMOOMIIBHBIX TPAHCMUCCHUH.

[IK 1.4. Ompenenarb TEXHUYECKOE COCTOSHUE XOJOBOM YacTM M MEXaHHW3MOB YIPABICHHS
aBTOMOOMIIEH.

[IK 1.5. BeisaBasaTh nedekTbl Ky30BOB, KaOUH U MIATHOPM.

IIK 2.1. OcymiecTBasTh TEXHUYECKOE 00CTy)KHUBAaHNE aBTOMOOMIIBHBIX IBUTATEIICH.

[IK 2.2. OcymecTBasTh TEXHHUYECKOE OOCTY)KHMBAHHE DJIEKTPUUECKUX U DIIEKTPOHHBIX CHCTEM
aBTOMOOMIIEH.

ITK 2.3. OcymiecTBasTh TEXHUYECKOE 0OCTYKHBaHNE aBTOMOOUIIBHBIX TPAHCMHUCCHH.

IIK 2.4. OcymiecTBIATh TEXHHYECKOE OOCTY)KMBAaHUE XOJOBOM YaCTH U MEXaHU3MOB YIIPaBJICHUS
aBTOMOOMIIEH.

IIK 2.5. OcymiecTBasTh TEXHUYECKOE 0OCTY)KHBAaHNE aBTOMOOMITEHBIX KYy30BOB.

IIK 3.1. IIpon3BOoAUTH TEKYIIUH PEMOHT aBTOMOOMIIBHBIX JIBUTATEIICH.

[IK 3.2. TIpou3BOauTh TEKYIIUHA PEMOHT Y3J0B M DSJEMEHTOB JJIEKTPUUYECKUX U HJICKTPOHHBIX
CUCTEM aBTOMOOUIICH.

I1K 3.3. IIpon3BoAUTh TEKYIIUH PEMOHT aBTOMOOMIBHBIX TPAHCMHUCCHH.

I1K 3.4. IIpon3BOAUTh TEKYIIUH PEMOHT XOJA0BOM YaCTH M MEXaHU3MOB yIIPaBJICHUS aBTOMOOHIICH.
[1IK 3.5. IIpou3BOIMTHE PEMOHT M OKPACKY KY30BOB.

JMNYHOCTHBIX Pe3VJIbTATOB IPOrPAMMBI BOCIIHTAHHS
JIP 1 Oco3Haromuii cedst rpak/IaHMHOM 1 3aIllIUTHUKOM BEJIMKOM CTpPaHBI.

JIP 9 CoOmroaromuii ¥ mponarasaAvpyromuil mpaBuia 30poBoro 1 0e30macHoro odpasa >KH3HHU,
CIOPTa; MPEAYNPEKIAOMUNA JTUO0 IPEeoJ0IEeBAOUINI 3aBUCUMOCTH OT aJIKOTOJIA, Tabaka,
IICUXOAKTHUBHBIX BEILECTB, a3apTHBIX UIp U T.H. COXpaHAIOLINI IICUXOJIOTHUECKYI0 YCTOMYUBOCTD B
CUTYaTUBHO CJIO’KHBIX WJIA CTPEMUTEIBHO MEHSIOIIMXCS CUTYaLUsX.

JIP 11 [IlposiBusiromuii yBa)keHHE K OCTETHUECKMM IEHHOCTSM, OOJaJalonuii OCHOBaMU
JCTETUYECKOH KYJIBTYPBI.

JIP 17 CnocoOHblif reHepupoBaTh HOBBIE MJEH [UIsl pelieHHs 3agad IU(PpPOBOH 3KOHOMHUKH,
nepecTpanuBaTh CIOXKUBIIMECS CIIOCOObI pelleHUs 3ajad, BbIABUraTh aJbTEpPHATHBHbBIC BapUaHThI
JEeUCTBUH C 11€71bI0 BBIPAOOTKM HOBBIX ONTUMAJIbHBIX aJITOPUTMOB; MO3UIIMOHUPYIOLIUI ce0s B CeTH
KaK pPe3yJIbTaTUBHBIN U IPUBJICKATEIIbHBIN YYaCTHUKTPYAOBBIX OTHOILICHUM.



[Tnanupyemble pe3yabTaThl OCBOCHUS 001e00pazoBaTenbHoi auciuminibl B cootBeTcTBUU ¢ PI'OC CIIO u Ha ocnose ®I'OC COO

Ko n naumeHoBanue
(hOopMHPYEMBIXKOMITETCHITU I

[Limanupyembie pe3ysbTaThl OCBOEHUS TACIIUIIIINHBI

Oo6mmue 1

JucnumuinHapHsle 2

OK 01. Bsibupare cmocoOsr
pelieHus 3amad
npodeccuoHaIbHOM
ACATCIIBHOCTH MMPUMCHHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

B yacTu Tpy10BOr0 BOCIMTAHMS:

- TOTOBHOCTh K TPYyHdy, OCO3HAaHWE IEHHOCTH MacCTEpCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTUBHOU JCATEILHOCTH TEXHOJOTHYECCKOMN
u COIMAJTbHOU HaIpaBJICHHOCTH, CITIOCOOHOCTH
WHUIUAPOBATH, MJIaHUPOBaTh | CaMOCTOSTEIIHHO
BBITIOJTHSATH TAKYIO JACSTEIHHOCTD;

- HWHTEpeC K pa3Iu4HbIM cdepaMm TpodecCHOHATBHON
JIeATeIIbHOCTH.

OBaanenue YHHMBepPCAJIbLHbIMH Y4eOHBIMU
MO3HABATEJIbHBIMHM JIeHCTBUSIMH:

a) 0a3oBble JIOrHYecKHe JeCTBHS .

- CaMOCTOSITENIbHO (OpMyaUpOBaTh W aAKTyaIHM3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaABJIWBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAIIUU U 0000IICHHMS;

- ONpENENATh IENH ACITSIBPHOCTH, 3a7aBaTh MapaMeTphbl U
KPUTEPHUH UX TOCTHKCHUS;

- BBIIBIATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTbH KOPPEKTHUBBI B ICSITCIIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLICHUBATH PUCKH
MOCJIC/ICTBH JICATEIILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIILICHUEC TpPU pEHICHUU
YKU3HEHHBIX TIPOOIIeM;

0) 0azoBbIe HCCIeN0BaTENIbCKHE eiiCTBHS:

- BIAQJETh HaBBIKAMU Yy4eOHO-HCCIIENOBATENLCKOH U
INPOEKTHON  JEATENbHOCTH,  HaBbIKAMH  pa3peuieHust
npobiem;

- BBISBIATH  NPHUYMHHO-CIEJACTBEHHBIE  CBS3M U
aKTyallu3upoOBaTh  3aJadyy, BBIIBHraTh THUIOTE3Y €€

- BJIAZIETh CUCTEMOM XMMHUYECKUX 3HAaHUH, KOTOpask BKIIOYALT:
OCHOBOIIOJIATAIOUINE TIOHATHS (XHUMUYECKUH 3JIEMEHT, aToM,
JNICKTPOHHAsi 000J0YKa aroma, s-, P-, 0-3JEKTPOHHBIC
opOWTanM  aTOMOB,  HWOH,  MOJIEKYJla,  BaJICHTHOCTb,
AIIEKTPOOTPHIIATENIEHOCTh, CTENICHh OKHCICHHS, XHMHUYECKAs
CBSI3b, MOJIb, MOJISIpHAas Macca, MOJSIpHBIH — 00BeM,
yIIepOAHbIH CKeneT, (YHKIHOHAJIbHAs TpyNna, pajuka,
U30MEpHs, WM30MEphl, TOMOJIOTHMYECKHA psll, TOMOJIOTH,
YTJIEBOJOPOIBI, KUCIOPOJI- M a30TCOJEpKAIIUE COCAMHEHUS,
OMOJIOTUYECKH AaKTHBHBIE BelIecTBa (YIJIEBOABI, IKHPHI,
Oenku), MOHOMEp, TOJMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUS, KpUCTAJUTMYECKast
pelieTka, THIbBl XUMUYECKHX peakuuid (OKHUCIUTENIbHO-
BOCCTAaHOBUTEJbHBIE, 3K30- U HHAOTEPMUYECKUE, DPEAKIIHU
HOHHOTO OOMEHa), pacTBOP, DJIEKTPOIHUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOIUTUYECKAS JcCOLMaIus, OKHUCIJIUTETb,
BOCCTaHOBUTEb, CKOPOCTb XUMHYECKON peaxuuu,
XUMHYECKOE paBHOBECHE), TEOPUM M 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHMSI OpraHM4YecKkux BemiecTB A.M.
byrnepoBa, Teopus  AIEKTPOJUTHYECKON  AHUCCOLMALIMU,
nepuoanueckuii 3akon J[.M. MenneneeBa, 3aKk0OH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKUH S3bIK XHUMHH,
dakTosornueckue  CBEIACHHMS O  CBOWCTBaX, COCTaBe,
MOJIyYeHUH U O€30IaCHOM HCHOJB30BAaHUU BaKHEUIINX
HEOPraHMYECKUX M OPraHUYeCKUX BEIIeCTB B OBITY U
NPAaKTUYECKOH JIeATEIbHOCTH YEJIOBEKa;

- yMeTh  BBISBIATH  XapakTepHble  MPU3HAKH U
B3aMMOCBSI3bU3yYEHHBIX MIOHSTHH, MPUMEHSITh
COOTBETCTBYIOIIIME TIOHATHS TPU OINUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKMX M OPraHWYECKUX BELIECTB U HX
MPEBpAIIEHHI; BBISBISATH B3aMMOCBSI3b XUMUYECKHUX 3HAHUH C




pemeHI/m, HaXOIUTb apI‘yMeHTBI A 10Ka3aTCJIbCTBA CBOUX
YTBEPKICHHUM, 3a/1aBaTh [TAPAMETPbI U KPUTEPUU PELLICHUS;
- aHaJH/IBI/IpOBaTI) HOJIy‘ICHHI)Ie B XO0I¢€ pGHIGHI/ISI 3a1a4u
peBYHBTaTH, KpI/ITI/IHCCKI/I OIICHUBATh HUX I[OCTOBepHOCTL,
HpOFHOSI/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/IﬂX;

- YMGTI) HepeHOCI/ITI) 3HAHUS B HO3HaBaT€JII)HYIO u
HpaKTI/ILIeCKYIO O6J'[aCTI/I KHU3HCACATCIBHOCTH,

- YMGTI) I/IHTel"pI/IpOBaTI) 3HAHUA U3 pa3Hr,1x HpeI[MeTHI)IX
oOacrei;

- BbBIJIBUI'aTb HOBBLIC HJIEH, npez[naran, OpI/IFI/IHaJ'II)HI)Ie
IIoaXoabl 1 peI_HeHI/ISI;

- CHOCOOHOCTH HMX HMCIOJBL30BaHHMS B MO3HABATEILHOM M
COIMAJIBHOM MPAKTHUKE.

IIOHATUAMUA u npeACTaBJICHUAMU ApYyrux
CCTCCTBCHHOHAYYHBIX TPCAMCTOB,
- YMCTb HUCIIOJIB30BaTh HauMCHOBaHUA XUMHYCCKHUX

COCIMHEHUN MEXIYHAPOJIHOIO COK3a TEOPETUYECKON U
HpHKHaI[HOﬁ XMMHU W TPUBHUAJIBHBIC HA3BAHUA Ba)KHEHNIINX
BEILIECTB (aTHIIEH, aleTHIIEH, TJIUIIEPHUH, denom,
dopManbaerua, yKCycHas KHCJIOTa, TJIMLUH, YrapHbIA ras,
yl"J'IGKHCJ'II;IfI ra3, aMMHaK, Trali€Hasd H3BCCThb, HCEralicHas
U3BECThb, NHUTHEBAsi COJAa M JPYTUX), COCTaBIATH (POPMYIIbI
HCOPraHNM4YCeCKUX ¢H OPraHu4YCCKHUX BCIICCTB, YpPaBHCHUA
XUMHUYECCKUX peaKHHﬁ, 00BSACHITH X CMBICJI; TOATBEPIKAATH

XapaKTepHbIE XUMUYECKUE CBONCTBA BEILIECTB
COOTBETCTBYIOIIMMU JKCIIEpUMEHTAMHU U 3alucsMu
YPaBHEHUN XUMHUYECKUX PEAKIIMIA;

- YMETh YCTaHaBJIUBaThb IPUHAUIEKHOCTh H3YYECHHBIX

HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB K OINPEICIICHHBIM
KJlaccaM W TpyInmnaM COSIHHEHUH, XapaKTepru30BaTh UX COCTaB
U BaXHEUIIME CBOWCTBA; OINPENENATh BHIBl XUMHUYECKUX
cBsi3ell (KOBaJIeHTHAsl, MOHHAs, METATHYECKas, BOJOPOIHAS),
THUIIBI KPHUCTATUIECKUX pereTok BEIIIECTB;
KJIacCU(UITMPOBATh XUMUYECCKHAE PEAKIUH;

- chopMUpOBATh MPEICTABIICHHS:

0 MarepHajJbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTSIX U
MO03HABAEMOCTH SIBJICHUH TPUPOJBI, O MECTe M 3HAYCHHH
XHUMHUU B CHUCTEME C€CTECTBCHHBIX HayK W €€ pOJId B
00eCriCUeHNH yCTOWYMBOIO PAa3BUTHS 4YEJIOBEYECTBA: B
pemieHHH TPOOJIEM  JKOJIOTUYECKOHM, DSHEPreTHYecKOd U
MUIIEBOM 0E30MacHOCTH, B Pa3BUTUH MEIMIIMHBI, CO3JaHUU
HOBBIX MAaTEpPHAllOB, HOBBIX HCTOYHHMKOB OJHEpPrUH, B
obecre4eHnnpaIMOHaTBLHOTO MPUPOIOTIOTH30BAHHS, B
(bOopMUPOBAHUUMHUPOBO33PEHUS U 001IEH KyIbTYphI YelOBEKa,
a TaKKe HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cperie;

- BJIQJIETh CUCTEMON XMMHYECKUX 3HAHUHN, KOTOpasi BKIIIOUYAET:
OCHOBOMOJIATAIOIINE TOHATUSA (JOMOJHUTENBHO K CHCTEME




NOHATUH 0a30BOrO0 ypOBHS) - H30TONBI, OCHOBHOE H
BO30Y)KJICHHOE COCTOSIHUE aTroMa, T'MOpUIM3alMs aTOMHBIX
opOuraneii, xumuueckas cBsi3b (" " u "', KpaTHbIE CBSI3M),
MOJISIpHAsi KOHIIEHTpAIUs, CTPYKTYpHas (opmysa, H30Mepus
(cTpyKTypHasi, reoMeTpuiecKasl (LIMC-TpaHC-U30MEPHs), TUIIbI
XUMHYECKUX peakiuii (roMO- M TeTepOreHHbIEe, OOpaTHUMbIE H
HeoOpaTUMBbIe), pacTBOPHI (MCTUHHBIE, TUCIIEPCHBIE CUCTEMBI),
KPUCTAJUIOTH/IPATHI, CTENEHb JUCCOIUAIAN, DSJIEKTPOIIU3,
KPEKHHT, PUPOPMHUHT);TEOPUA U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE MTOHUMAHUS
NPUYMHHOCTH W CHCTEMHOCTH  XHUMHYECKHX  SIBIICHHIA,
COBpEMEHHBIC TPEJCTABICHUS O CTPOCHHH BEIIeCTBA Ha
aTOMHOM, MOJICKYIIIDHOM H HaJMOJIEKYJSIPHOM YpPOBHSIX;
NPEICTAaBICHUS O MEXaHW3MaxX XHMHUYECKHX  PEeaKIHid,
TEPMOJAMHAMHYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSIX HX
NPOTEKAaHUSA, O XUMHUYECKOM DPABHOBECUH, JUCIIEPCHBIX
cUcTeMax, (pakToJOrM4ecKue CBEACHUS O CBOMCTBAX, COCTaBeE,
MOJIydeHUM M O€30IacHOM HCHOJb30BAaHUU BaKHEUIINX
HEOPraHMYECKUX M OpPraHWYEeCKUX BEIIeCTB B OBITY U
MPAKTUYECKON JIeATEIbHOCTH YeJOBeKa; OOIIMX Hay4HbIX
NPUHIMIIAX XMMHYECKOTO TMPOU3BOJACTBA (HAa MpHUMEpe
MPOU3BOJICTBA CEPHOM  KHUCIOTHI, amMMHaka, METaHoJa,
nepepaboTKu HEPTH);

- yMeThb NPOBOJUTH pacueThl MO XUMUYECKUM (popmynaMm U
YPaBHEHHUSAM XHMHUYECKUX pEaKIUid C HCIOJIb30BAaHUEM
buznueckux BEJIMYUH (maccnl, o0bema rasos,
KOJIMYECTBABEIIECTBA), XapaKTEPU3YIOIIMX  BEIECTBA C
KOJIMYECTBEHHOWCTOPOHBI:  pacueThl [0  HAXOXXICHHUIO
XUMHUYECKON (OopMyINbl BEIIecTBa; pacueTsl Macchl (0O0bema,
KOJINYECTBA BEILECTBA) MPOJYKTa pPEaKLUUH, €CIAM OJHO U3
UCXOJIHBIX BEILIECTB JAaHO B BUJE PAacTBOpa C OIpeJeIeHHON
MaccoBOM J0Jielf pacTBOPEHHOrO BeLIeCTBA WM JaHO B
U30BITKE (MMEEeT MPUMECH); pacyeThl MaCCOBON MIJIM 0ObEMHON
JIOJM  BBIXOJA TPOJYKTAa pPEaKIMH; pacueTbl TEeIUIOBOTO
s dekra peakiuii, 00beMHBIX OTHOIICHUI T'a30B;




- YMETh BBISIBJISITH XapaKTepHbIC MPU3HAKU W B3aUMOCBS3b
M3YYCHHBIX MOHSATHH, IPUMEHATh COOTBETCTBYIOIINE MMOHSATHUS
Py OINHUCAHUM CTPOCHUSI U CBOWCTB HEOPraHUYECKUX U
OpPraHWYeCKUX BEIIECTB M WX MPEBPAICHUN; BBIABISTH
B3aUMOCBSI3b ~ XMMHUYECKUX 3HAHUW C TOHATHSIMU U
MpEACTABICHUSMU  JAPYrUX  THpeaMeToB  misi  Oosee
OCO3HAHHOTO TIOHUMAaHUA U  OOBACHEHHS  CYIIHOCTH
MaTepUaIbHOTO €JIMHCTBA MHUpPA; HMCIOJB30BaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUS i1 OOBSICHEHHUS W TMPOTHO3HPOBAHMS
SIBJICHUH, IMEIOIIUX €CTECTBEHHOHAYYHYIO MPUPOY;

- yMETh  UCIOJB30BaTh HAWMEHOBAHHMS  XHUMHUYECKUX
COCIMHEHUN MEXIYHAPOJIHOTO COK3a TEOPETHYECKOM U
MPUKIAIHON XUMHUW ¥ TPUBUAIBHBIC Ha3BaHMS BEIECTB,
OTHOCSIIIUXCS K M3YYCHHBIM KJacCaM OpPTaHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUHN; HCIOIh30BaATh XUMUUYECKYIO
CUMBOJIUKY JJsi COCTaBlieHHS (QOpMYNl HEOpraHH4eCKHX
BELIECTB, MOJEKYISPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpalleHHBIX W  CKEJETHhIX) (opMyn  OpraHMYecKHuX
BEILIECTB; COCTABJATh YPABHEHUS XUMHYECKHUX PpEaKIUN H
pacKkpbIBaTh 170:¢ CYUIHOCTb: OKHUCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUN MOCPEICTBOM COCTABJICHUS
JJNIEKTPOHHOTO OanaHca 3TUX peakluid; peakluil HOHHOIO
oOMEHa IyTeM COCTAaBJICHHS MX MOJHBIX M COKpAIlEHHBIX
VOHHBIX YPaBHEHU; peaKkLnil TUJIPOJIN3a,  PEaKIUid
KOMIUIEKCOOOpa3oBaHus (Ha MpuUMepe TUAPOKCOKOMILIEKCOB
IMHKa W  alllOMHUHHUS); TOJATBEPXKJIATh  XapaKTEpHbIE
XUMUYECKHE  CBOWCTBA  BELIECTB  COOTBETCTBYIOLIMMHU
SKCIIEPUMEHTAMU M 3alHUCSIMU  YPABHEHUH XUMHUUYECKUX
peakuui;

- YMeTh KJIacCU(UIIUPOBATh HEOPTaHUYECKHE U OPTaHUYECKUE
BEIIECTBA M  XUMUYECKHUE  PEAKLUHH, CaMOCTOSITEIbHO
BBIOMpATh OCHOBAHHUA M KPUTEPUU IS  KIIACCH(PHUKAIIUU
M3y4aeMbIX XUMUYECKUX OOBEKTOB; XapaKTepHU30BaTh COCTaB
U BaXXHEHIIME CBOMCTBA BELIECTB, MPUHAICKAIIUX K
OTIpENIeNIEHHBIM KJIacCaM M TpyNnaM COCIUHEeHH (IIpOCThIe




BELIECTBA, OKCHUAbBI, THAPOKCUABI, COJIU; YIIIEBOJOPOJBI,
npocteie 3DUphl, CIUPTH, (HEHOJNBI, AIBICTHIIBI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIOXKHBIE (QUPBI, KUPBI, YTICBOIHI,
aAMUHBI, AMHHOKHCJIOTHI, O€JKH); TPUMCHITh 3HAHUA O
COCTaBE U CBOMCTBAaX BEIIECTB Uil SKCIEPUMEHTaIbHOU
IPOBEPKH  TUMNOTE3  OTHOCUTENBHO  3aKOHOMEPHOCTEU
MPOTEKAHUS XUMUYECKUX PEAKIUHA U TMPOTHOZUPOBAHUS
BO3MOJKHOCTEHN UX OCYLIECTBIICHUS;

- YMETh TOJTBEP)K/IaTh Ha KOHKPETHBIX MPHUMEpPAX XapaKTep
3aBUCUMOCTH  PEAKLIMOHHOM CIIOCOOHOCTH OpraHu4ecKux
COEIMHEHUH OT KPaTHOCTHU M THUIa KOBaJeHTHOH cBsizu (" " u
""), B3aUMHOTO BJMSHHMS aTOMOB W TpyHI aTOMOB B
MOJIEKYJIaX; a Takke OT o0coOeHHOCTEeH peanu3aluuu
pa3IMYHbIX MEXaHW3MOB MTPOTEKAHUS PEaKIUi;

- YMEThb XapaKTepH30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM H  BO30Y)XJICHHOM COCTOSSHUHM) ¥  HOHOB
XUMHYECKUX dJeMeHTOB 1 - 4 mepuonoB llepmomuueckoii
cuctembl JI.M. MenneneeBa 1 MX BaJICHTHBIC BO3MOYKHOCTH,
ucnonb3ys nousarus "s", "p", "d-amekTponHBIE" OpOUTANH,
SHEPIreTHYECKUE YPOBHU; OOBSCHITh 3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB XMMHUYECKHXAIIEMEHTOB U 00pazyeMbIX

UMHN COC,Z[I/IHGHI/Iﬁ 110 IICpUOJaM U I'pyIIIIaM.

OK 02. Hcnons3oBaTh
COBPEMEHHBIC CPEJICTBA IOMCKA,
aHalmM3za H HHTEPIPETALNH
nHpopMaruu u
MH(POPMAITMOHHBIC  TEXHOJIOTHH
IS BBIIOJIHEHHS 3a1a4
npodeccruoHaIbHON
JEATEIIbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:
- c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAyKH M OOIIECTBEHHOI

IIPAaKTHKH, OCHOBAHHOTI'O Ha Auanore KYJIbTYD,
CHOCO6CTBYIOH_16FO OCO3HAaHHIO CBOCTO MECTa B
INOJIMKYJIbTYPHOM MHUPC;

- COBCPIICHCTBOBAHUEC SI3BIKOBOM u YHUTATEIbCKOM

KYJIBTYPhI KaK CpE€IACTBa B3aHMOJICHCTBUSA MCKAY JHOAbMU
U NTO3HAHUWA MHpPA;

- OCO3HAaHUC NCHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTD
OCYIICCTBJIATDH MMPOCKTHYIO u HCCJIICA0BATCIILCKYHO
ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIC,

Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

- yMEThb IUIAHUPOBaTh M  BBIIOJHATH  XUMUYECKUU
SKCIIEPUMEHT (TPEBpAIllEHUs OPraHMYECKUX BEHIECTB MPH
HarpeBaHUU, MOJYyYEHUE STUJIEHA U HM3YYEHHE €ro CBOICTB,
KAUECTBEHHbIC PEAaKIIMU Ha albJErujbl, Kpaxmay, YKCYCHYIO
KHUCJIOTY; JeHaTypanus OeJIKOB MpH HarpeBaHWUHU, IBETHHIC
peakiuu OeNKOB; MPOBOJUTH PEAKIMH HOHHOTO OOMEHa,
ONpENENATh Cpeldy BOJHBIX pacTBOPOB, KAauyeCTBEHHBIE
peakuun Ha cynbdar-, kapOoOHAT- M XJOpPHJ- AHUOHBI, Ha
KaTUOH aMMOHMS; PEIIaTh SKCIIEPUMEHTAJIBHBIE 33Ja4u I10
temam "Mertamnel" u "Hemeramnel") B COOTBETCTBHH C
OpaBUJIaMM TEXHUKH O€30MacHOCTH Npu OOpaleHuun ¢
BEIIECTBAMM u 1a00paTOPHBIM 000pyI0BaHHEM;
NPEJICTABIISITh PE3YIbTATHl XMMHYECKOIO SKCIIEpUMEHTa B




MO3HABATEJIbHbIMH AeHCTBUSIMU:
B) padora ¢ nngopManmeii:

- BJIaJAC€Tb HAaBBIKAaMHW  IIOJYUCHHUA I/IHq)OpMaIII/II/I us3
HNCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIbHO
OCYIICCTBJIATH IIOHUCK, aHaJn3s, CHUCTCEMAaTU3aluIo n

MHTEPIpETani0 HHPOPMAUK PA3TUYHBIX BUJIOB U (opMm
NIPEACTABICHUS;

- co3JaBaTh TEKCThl B PAa3IMYHBIX (opMaTax C y4eToM
Ha3HaueHUs] UHPOPMALMK U LIEJIEBOM ayIUTOpPUH, BbIOMpas
ONTUMAJIbHYIO (hOPMY IIPECTABICHUS U BU3YyallU3alluH;

- OLIGHHUBAThH JIOCTOBEPHOCTH, JETUTUMHOCTh MH(OpPMAIUH,
€€ COOTBETCTBHE IPAaBOBBIM M MOPAJIBHO-ITHYECKUM

HOPMaM;
- HWCIIOJIb30BaTh  cpeAcTBa  MH(MOPMALMOHHBIX U
KOMMYHHMKAI[MOHHBIX TEXHOJIOTH B pelieHnu

KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPraHU3aIlMOHHBIX
3a/1a4 ¢ coOM0IcHuEM TpeOOBAaHUM SPTOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, pecypcocOepekeHusl, MPaBOBBIX U
ATUYECKUX HOPM, HOPMHUH(OPMAITMOHHON 0€3011aCHOCTH;

- BIIQJETh HABBIKAMH  pACIO3HABAaHHWS W  3aIIUTHI
UHpOopManuu, HHHOPMAITMOHHOH 0€301TaCHOCTH JIMYHOCTH;

dopMe 3amucCH YpaBHEHHH COOTBETCTBYIOIUX pEAKIUNd U
(GbopMynHUpOBaTh BBIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;

- yMeThb AaHAJIMW3UPOBaTh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpPEACTB MaccOBOM
uHpopmanuu, cetb IHTEepHET u apyrue);

BJIa/IETh OCHOBHBIMHM METOJIaMU Hay4YHOI'O ITO3HAHUS BEIIECTB
U XUMHUYECKUX  SBJICHUN  (HaAOmIoIeHuWe, HU3MEpEHHE,
AKCIEPUMEHT, MOJIETUPOBAHUE);

YMETh TPOBOJUTH pPAaCUYEThl MO XUMHYECKUM (opmynaM u
YPaBHEHUSAM XMMHUYECKUX pEaKUuid C HCIOJIb30BaHUEM
¢u3NYEeCKUX BEIWYHMH, XapaKTepU3YIOIIMX BeElIeCTBa C
KOJMYECTBEHHOM CTOPOHBI: Macchl, o0ObeMa (HOpPMaJbHBIE
yCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; MHCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAHUS Ui NPUHATUS pElIeHUHd B
KOHKPETHBIX  JKM3HEHHBIX  CUTyallUsiX, CBSI3aHHBIX C
BEILIECTBAMU U UXIIPUMEHEHHEM;

- YMETb CaMOCTOSTENIbHO IUJJAHUPOBAaTh M  IPOBOJUTH
XUMHYECKUN AKCIEPUMEHT (TMOJyYeHHE U H3y4eHHUE CBOWCTB
HEOPraHWYECKUX W OPraHWYECKHX BEIIECTB, Kaue€CTBEHHBIE
peakuuy  YIVIEBOJOPOJOB  pPa3jaUYHbIX  KJIAaCCOB M
KHCIIOPOJICOACPKAUIMX OPraHMYECKUX BEIIECTB, PpEIICHUE
3KCIIEPUMEHTAIbHBIX 3a1a4 o pacrno3HaBaHUIO
HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB) C COOJIIOJIECHUEM

npaBmwi  Oe3omacHOro  oOpaileHuss C  BeIIeCTBaMU U
nabopaTtopHbpiM  000OpymOBaHUEM, (QOPMYIHPOBATH  LEIH
UCCIICIOBaHMS, TMPEAOCTaBIATh B  pasnuyHod  (dopme

pe3ynbTaThl 3KCHEPUMEHTA, aHAIM3UPOBATh M OLIEHUBATh UX
JIOCTOBEPHOCTb;

- YMETh  OCYWIECTBJISATH  LICJCHAINPABJICHHBIM  IOUCK
XUMHYECKOH wuHOpMAaMM B  PA3NUYHBIX  HCTOYHHKAX
(HaydHas ¥ yueOHO- Hay4dHas TUTEpaTypa, CPEACTBA MACCOBOM
uHpopmaluy, cetb VHTEpHET © Jpyrue), KpPUTUYECKU
aHATM3UPOBATh XUMHUUYECKYIO MH(POpMAIIKIO, TiepepadbaThiBaTh
€€ U UCTOJIh30BaTh B COOTBETCTBUH C MOCTaBICHHON yueOHOM
3a7aueii;




- BJIAJIETh CUCTEMOM 3HAHUM O METOJAaX HAYYHOTO IO3HAHUs
SABJICHUM IPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax U
YMEHUSMH NPUMEHATHh 3TU 3HAHUS NPU IKCIIEPUMEHTAIBHOM
UCCJIEJOBAaHUM BEUIECTB U JUISI OOBACHEHUS XUMMUYECKUX
ABJICHUHM, HMEKIIUX MECTO B MPHUPOAE IMPAKTUYECKON
JIeATEIIbHOCTUYEIIOBEKA U B IIOBCEAHEBHOM JKU3HU;

OK 04. OddexTuBHO
B3aUMO/IEHICTBOBATh U paboTaTh B
KOJUIEKTUBE U KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSATEIBHOCTH U
CaMOOTIPEICTICHUIO;

- OBJAJCHHE HaBBIKAMH  y4e€OHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM Y COLMAIILHOM JIEATEIIbHOCTH;

OBjajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU
JAefCTBUAMMU:

0) coBMecTHas ACSITEIHHOCTD:

- IOHUMAaTh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMaHIHON U
WHIUBUAYaIbHON paboThI;

- NOpUHMMaThb  [EeJIH  COBMECTHOM  JESITENBbHOCTH,
OpraHM30BBIBATh W KOOPAMHUPOBATH JECHCTBHUA IO €€
JOCTHMKEHHIO: COCTaBJIATh IUIaH JEWCTBUMN, pacHpeiessiTh
pojii C y4eTOM MHEHMHl y4YaCTHHKOB OOCYXJaTh
pe3yNbTaThl COBMECTHOM pabOThI;

- KOOPIUMHHPOBATh U BBINOJHATH PabOTy B YCIOBHUAX
pealbHOTO,  BUPTY&JIBHOTO W KOMOMHHMPOBAHHOIO
B3aUMOJICHCTBUS;

- OCYILECTBJISITh IO3UTUBHOE CTPATETMYECKOE MOBE/ICHUE B
pa3MYHBIX  CUTyalUsX, MPOSABIATH TBOPYECTBO U
BooOpakeHue, ObITh MHULIUATUBHBIM

OBaanenue YHHMBEPCAJIbHBIMHA peryJIiTHBHbIMH
NefCTBUSIMH:

T') OpUHATHE ce0s U IPYTUX JrO/IeH:

- IPUHUMaTh MOTHUBBI U apryMeHThl OPYruUX JIOAEH INpu
aHaJIN3€ PE3yJIbTATOB JIEATEIIbHOCTH;

NpU3HABaTh CBOE€ MPaBO W MPaBO JPYrHMX JIOJEH Ha
OIIINOKU,

- pa3BHUBaTh CHOCOOHOCTh IOHMMATh MHUpP C TO3UIUU
JPYroro 4eyoBeKa;

- yMeTh IUIAaHUPOBATh W  BBHINOJHATH  XUMHYECKUH
OKCIIEPUMEHT (TIPEBPAICHUS OPTaHWMYECKUX BEIIECTB TIPU
HarpeBaHWM, IMOJIyYCHUE JTHUJICHA W HM3y4YCHHE €ro CBOWCTB,
Ka4eCTBCHHBIC PEAKIIUU Ha aJIbJICTHJIbI, KpaxMmall, YKCYCHYIO
KHCJIOTY; JeHaTyparus OeJIKOB TPH HAarpeBaHWHW, IBETHBIC
peakuuu O€JIKOB; TPOBOJUTH PEAKIUU HOHHOTO OOMEHa,
OTPENCNIATh CpPeAy BOJHBIX pPAcTBOPOB, KadeCTBEHHBIC
peakuu Ha cynbdar-, kKapOoHAT- W XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHHS, peIlaTh SKCIECPHUMEHTAIbHBIC 3aJa9HII0
temam "Mertamiel" u  "Hemeramnwl") B COOTBETCTBHH C
MpaBUJiaMd TEXHUKH O€30MacHOCTH TIpU OOpalieHuu ¢
BEIIIECTBAMH u 1a60paTOPHBIM 000pyI0BaHUEM;
NPEJCTaBIATh PE3yabTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B
dbopMe 3anmucu YpaBHEHHMH COOTBETCTBYIOIIUX peakuuid u
dbopMynupOBaTh BHIBOJIBI HA OCHOBE ITHX PE3Y/IbTAaTOB;

- YMETb CaMOCTOSITENIbHO IUIAHUPOBaTh M  IMPOBOJUTH
XUMHUYECKUN IKCHEPUMEHT (MOJyYeHHE U M3YyYEHUE CBOWCTB
HEOPraHMYECKUX M OPraHUYEeCKUX BEUIECTB, KaueCTBEHHBIC
peakiuu  YIrIeBOAOPOJOB  PA3MUHBIX  KJIACCOB M
KHUCJIOPOJICOICPIKAIIUX OPraHMYEeCKUX BEIIECTB, pPEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/a4 1o pacrno3HaBaHUIO
HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB) C COOINIIOJIEHUEM
mpaBmwi  Oe3omacHOro  oOpailleHuss C  BeMeCTBaMU U
nabopaTopHbiM  000OpyAOBaHUEM, (QOPMYIHPOBATH  LEIH
UCCIICIOBaHMS, TMPEAOCTaBIATh B  pasnu4yHod  (dopme
pe3ynabTaThl SKCIIEPUMEHTA, aHATM3UPOBATh M OLEHUBATh MX
JIOCTOBEPHOCTH;




OK 07. CopelicTBOBaTh
COXpPaHEHHIO OKpYyXKaroIein
cpensl, pecypcocOepekeHuto,
MIPUMEHSITD 3HAHUS 00
M3MEHEHUH KJIMMAaTa, TMPUHIUITHI
OepeKITMBOTO MIPOM3BOJICTBA,
3¢ HexTUBHO JIENCTBOBATH

BUYPE3BBIYANHBIX CUTYALUAX

B o0s1acTH 3K0/10rMYE€CKOr0 BOCIMTAHUSA:

- c(hOpMUPOBAHHOCTb  HKOJIOTHYECKOH  KYJIBTYpHI,
IIOHUMAaHHE BIIMSTHUS COLMAJIBHO-3KOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHOM M  COLIMAJIBbHOU
Cpelibl, 0CO3HaHUE ITI00ATBHOTO XapaKTepa IKOJIOTHUECKUX
npoOiem;

- IUIAHMPOBAaHME M  OCYUIECTBIEHWE JCUCTBUH B
OKpYKalollel Cpe/ie Ha OCHOBE 3HAHUS LIEJIEW YCTOMYHBOTO
Pa3BUTHS YEJIOBEUECTBA;

- AKTMBHOE HENpUATHE JEWCTBUHM, NPUHOCAIINX BpEX
OKpY»Kalolllen cpene;

- yYMEHHUE IIPOTHO3UPOBATH HeOJIaronpusiTHbIE
JKOJIOTHYECKHUETIOCIEACTBUS PEAIPUHUMAEMBIX JEHUCTBUM,
MPEAOTBPAILATE UX;

- pacuiupeHue OImbITa JeATEIBHOCTH HSKOJOTHYECKOU
HaIpaBJICHHOCTH;
- OBJAJCHHE HaBBIKAMH  y4e€OHO-HCCIIEI0BATEIbCKOM,

MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

- chopMHpOBaTH  TPEACTABICHHUA: O  XUMHUYECKOH
COCTAaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHUpa, pOJIU
XMUMUU B TIO3HAaHUM SBJICHUUA TpPUPOABI, B (HOPMUPOBAHHU
MBIIIJICHUSI ¥ KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOU
rPaMOTHOCTH, HEOOXOAMMOW JUIsl PpELIeHHUs MPaKTUYECKUX
3a/1a4 U 3KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILEHUSI K CBOEMY
3/10pOBbBIO U IPUPOJIHOI cpee;

- yMeTh COOJII0/IaTh MpaBUiIa FIKOJIOTHYECKHU 11eIeCO00pa3HOTO
MOBE/JCHUA B OBITY U TPYIOBOW JEATENBHOCTH B LEJAX
COXpPAHEHHUs CBOErO 3J0pPOBbS M OKPYXKAKOLIEH NPUPOTHOU
Cpelbl; Y4YUTHIBaTh OINACHOCTb BO3JCHCTBHS Ha JKUBBIE
OpraHU3Mbl  OMNpPENEICHHBIX BEIIECTB, IOHUMAs CMBICI
MTOKAa3aTelsl MPeAeIbHON TOIyCTUMOWKOHIIEHTPALINH;

- yMeThb MPOTHO3UPOBATH, AHAIU3UPOBATh U OIIEHUBATh C
MO3UIMI  DKOJIOTMYECKOW  0€30MacHOCTH  IOCJIEACTBHUS
OBITOBOM W TIPOM3BOJCTBEHHOM JEATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C  mepepadOTKOW  BEIIECTB;  HCIIOJH30BATh
MOJYYECHHBIE 3HAHMS JUISl NPUHATHS TPAMOTHBIX pEHICHUMN
npo0sieM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH;

- yYMEThb OCO3HaBaThb OIACHOCTb BO3JCHCTBUSA Ha JKUBbBIC
OpraHu3Mbl  ONPEIECICHHBIX BELIECTB, IIOHUMAas CMBICI
MOKa3aTeNsl MpeAesIbHONW JONMYCTUMOM KOHLIEHTPAalUH, |
MNOSICHATH HA  IpUMepax  CrIocoObl  yMEHbBIIEHUS H
NPEAOTBPALLECHUS KX BPEIHOIO BO3JCUCTBUS HAOPraHU3M
YeJI0BEKa.




2.CTpyKTYpa M cojiep:KaHue 0011e00pa30BaTeIbLHOM TUCHUILTHHBI « XUMHS

2.1. O0beM ITUCIUTUIMHBI U BUJIBI y4eOHOU PabOTHI

By yaeOHOH paboThI O0beM B yacax
O6beM 00pa30BaTENbHOM MPOrpaMMbl AUCHUTIIINHBI 72
B T.U.

OCHOBHOE CcOJiep)KaHue 50
B T. U.:

TeopeTudeckoe o0ydeHHE 18
[IpakTUueckue 3aHATHS 23
B T.4. KOHTPOJIbHBIE PAOOTHI 10
JlaGopaTopHbIe 3aHITHS 9
[IpodeccnoHanbHO-OPUEHTUPOBAHHOE COIEpKAHUE (COIEpIKaHKE 11
[IPUKJIQJTHOTO MOJIYJIS)

B T. 4.

TeopeTrnueckoe oOydyeHue 6
[IpakTHyeckue 3aHATHS 5
JIaGopaTopHbIe 3aHATHS 5
[IpomexxyrouHas artecTanus (3K3aMeH) 6




2.2. TemaTHYeCKHUii IJIAH H COJIeP:KAHUE TUCHUILUITNHBI « XHMHU»

HaumeHnoBanuepasienoB u Tem Conepxxanne ydeOHOro Martepuana (OcHOBHOe H mpodeccroHanbHO- | O0beM dopmupyemblie
OPHUEHTUPOBAHHOE), JIAOOPATOPHBIC UMPAKTUUECCKUE 3aHSATHUS, IPUKIATHON | YaCOB KOMIIETCHIIUU
MOJYJIb

1 2 3 4
OCHOBHOE coJiepKaHue 94
Pazgen 1. OCHOBBI CTpOCHHS BEIIECTBA

Tema 1.1. OCHOBHOE coJiepKaHue

CrpoeHue aToMOB Teopernueckoe odyuenue 2

XUMHAYECKUX CoBpeMeHHasi MOJIeNIb CTPOCHHS aToMa. OJIEKTPOHHAs KOHQUTyparus

DIIEMEHTOB U aroma. Kiaccupukanuss XHMUYECKMX DIIEMEHTOB (s-, P-, O-dieMeHTHI). OK 01

pUpoIa BanentHbie  37meKTpoHbI.  BaneHTHOCTb.  DNEKTpOHHAs  IpUPOJA

XUMHAYECKOU XUMHUYECKON

CBSI3U CBSI3U. DJIEKTPOOTPHUIIATETLHOCTh. KOoBasieHTHAs CBsI3b, €€ Pa3HOBUIHOCTH

W MEXaHW3Mbl 00pa30BaHUA(OOMEHHBIW ¥  JOHOPHO-aKIICITOPHBIN).
Hounasn CBSI3b. MeTtaninueckas CBSI3b. Bonopoanas CBSI3b.
MexMoneKyIsipHble  B3auMOJICUCTBUS.  M30TOmbBI,  OCHOBHOE U
BO30YXJICHHOE COCTOSTHUE aTOMa, THOpUIN3AIis aTOMHBIX OpOUTasICH.

IIpakTH4eckune 3aHATHSA 1
Pemienne mpakTHuecKMX ~3aJaHUN  HA  COCTABJEHHUE  DIJICKTPOHHO-
rpadudeckux GopMyi 37eMeHTOB 1—41mepruoaoB.

Pemenne 3amannii Ha MCIOIB30BaHNE XUMHYSCKOM CHUMBOJIMKY M Ha3BaHUH
COEIMHEHUN N0 HOMEHKJIATYpEeMEKIyHApPOJHOTO COI03a TEOPETHUYECKOU U
MPUKIIATHON XUMHHU u TPUBHUAIILHBIX Ha3BaHUI It
COCTaBIICHUSXUMHUYECKUX (POPMYNl ABYXaTOMHBIX COECIUHEHHH (OKCHIIOB,
cyabGUI0B, TUAPUIOB U T.I.) U JAPYTHXHEOPTraHUYECKUX COEIUHEHUN
OTJIENLHBIX KJIACCOB.

Tema 1.2. OCHOBHOE coziepKaHue

ITepnoanueckuin Teopernueckoe o0yuenue 1

3aKOH M Tabiuia Ilepuomuueckass cucremMa xumudeckux avieMeHToB JI.M. MeHnpneneesa.

J.1. MenpeneeBa O®usnueckunt  cmeicn  Ilepuommueckorozakona .M.  Menneneesa. OK 01
3aKOHOMEPHOCTH  M3MEHEHHUS  CBOMCTB  XHMHYECKMX  JJIEMEHTOB, OK 02

06pa3yeMLIX HUMUIIPOCTBIX W CJIOXHBIX BCIICCTB B COOTBCTCTBUU C




IIOJIOKEHUEM  XUMHUYECKOro ojemeHta B Ilepumoamueckoiicucreme.
MupoBo33peHueckoe u HayyHoe 3HadeHue Ilepuonnueckoro 3akona JI.M.
MenneneeBa. [Ipornossi/I.11. MenaeneeBa. OTKpbITHE HOBBIX XUMHUYECKUX
JJIEMEHTOB.

I[IpakTHYecKkne 3aHATHS

Pemrenne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepHU3aLuio XUMHYECKUX eMeHTOB«MeTaumaecKue /
HEMETAJUIMYECKHE CBOMCTBA, AJIEKTPOOTPHUIATEIILHOCTh M CPOJICTBO K
OJICKTPOHY XUMHUUYCCKUX IJJIECMCHTOB B COOTBCTCTBHEC C HX JJICKTPOHHBIM
CTPOCHHUEM M IIOJIO)KCHHUEM B HCpHOI[H‘IGCKOfI CUCTEMEC XUMHNYCCKUX
anemenToB .M. Menneneeray.

Paznen 2. Xummnueckue peakuu

Tema 2.1. Tunbel XUMHUYECKHUX peaKIUN

OCHOBHOE coJiepKaHue

Teoperuyeckoe o0yueHue

Knaccupukanus w  TUOBI  XUMHYECKHX  peakuuid C  ydacTuem
HCOPraHM4YCeCKUxX BCHICCTB. KomnuecTBeHHBIE OTHOIICHHUS B XUMMHH.
OcHOBHbBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHUHU M PACU€Thl 10 ypaBHEHUSIM
XMMHUYECKUX peakuuid. Monp Kak eIuHMIIA KOJMYECTBAa BEIIECTBA.
MonspHass Macca. 3aKOHbl COXpPAaHEHMSI MacChl M JHEPruu. 3aKoH
ABoraapo. MossipHblil 00beM Ta30B. OTHOCHTENbHAS TNIOTHOCTH Ta30B.
Peakuuu xomruiekcooOpa3oBaHHUsl C y4yaCTHEM HEOPTaHWYECKUX BEIECTB
(Ha mpuMepe THJIPOKCOKOMITTICKCOBITMHKA M aJTIOMUHUS).

IIpakTn4yeckmne 3aHATHSA

CocTaBiieHHe YpaBHEHUH peakIMi COCANMHEHUSI, PA3JIOKECHUS, 3aMEeIICHUS,
oOMeHa. YpaBHEHHMSI PEaKlUid TOPEHHs, MOHHOTO OOMEHa, OKHCIICHHSI-
BOCCTAHOBJICHHS.

Pacuer k0MYeCTBEHHBIX XaPAKTEPUCTUK UCXOJHBIX BEUIECTB U MPOAYKTOB
peakuuu. PacyeT KOJIMYECTBEHHBIX XapakTEPUCTUK NPOIYKTa PEaKIUU
COCIMHCHUS, €CIIM OJIHO M3 BEIICCTB JIaHO B M30BITKE W/WJIU COJEPIKHT
npumecu. Pacder maccoBoif wiM OOBEMHOW JONMM BBIXOJA MPOAYKTA
peaKIuy COETMHEHUS OT TEOPETUYECKH BO3MOXKHOTO. Pacdyer oOBbeMHBIX
OTHOIIGHMWH Tra3oB. Pacuer wmaccel (00bEM, KOJHMYECTBO BEIIECTBA)
IIPOAYKTA pPEAaKLUMH, €CIIM OJHO M3 BEILIECTB JAHO B BHJE pacTBopa ¢
OIIPEAETIEHHON MAacCOBOM J0JIE PAaCTBOPEHHOIO BEILIECTBA.

YpaBHeHus OKHCJICHUSA-BOCCTAHOBIICHHUS. Cremnenb OKHCIICHHS.
OKHCIIUTEIF M BOCCTAaHOBHMTENb. OKHUCIMTEIHLHO- BOCCTAHOBHTEIIBHEIC

OK 01




pcaknuuun B mnpuponae, MMPONU3BOACTBCHHBIX mnmponeccax u
KU3BHCACATCIBLHOCT  OpPraHHU3MOB. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBII
noteHiman cpeapl. CocraBieHHe UM YpPaBHUBAaHUE OKHUCIIHUTEIBHO-
BOCCTAHOBHTENIbHBIX ~ PEAKIMid  METOJOM  JJICKTPOHHOTO  OaiaHca.
TunuyHble HEOPraHMYCCKHE OKUCIIUTEM HWBOCCTAHOBUTENU. DJICKTPOJIH3
pPacTBOPOB U PACILIABOB COJICH.

Tewma 2.2. DnexkTpoauTUYecKasi IUCCOUALINS
Y MOHHBIN 00OMEH

OcCHOBHOE coJiepKaHue

Teopernueckoe o0y4enne

Teopust 3nexkTponUTUYECKON aucconuanuu. Peakuuym HMOHHOrO oOMeEHa.
CocraBieHue peakiiuii HOHHOro 0OMeHa IyTeM COCTaBJICHUS UX TOJHBIX U
COKpAICHHBIX HOHHBIX ypaBHeHHﬁ.

I'unponus coneil. 3HaueHue TUIpOIM3a B OUOJIOTMYECKUX OOMEHHBIX OK 01
nporieccax. [I[pumenenne ruposm3a BIPOMBIIIICHHOCTH.
JlabopaTropHbie 3aHATHS
JlabopaTtopHast pabota «Peakuu ruapomsay.
HccnenoBanue cpenbl pacTBOPOB COJIeH, 0Opa3OBaHHBIX CHJIBHBIMHA U
c1abbIMM MPOTOJIUTAMH, M UX pPEaKLUN ¢ paCTBOpPaMH IEN0YH U KapOoHaTa
Hatpusi. CocTaBl€HUE PEAKIIMU THAPOIIN3a COJICH.
KonTtponpHas padorta Nel
Paznen 3. CtpoeHue U cBOMCTBA HEOPraHUYECKUX BEIIECTB
Tewma 3.1. Knaccuduxamus, Homenkinatypa 1 | OCHOBHOE COJICp)KaHUE
CTpOEHUE HEOPTraHUYECKUX BEIIECTB Teopernyeckoe o0yueHue
[Ipenmer HeopraHuueckoil XuMuu. B3auMOCBA3b HEOPraHUYECKUX
BeulectB. Knaccudukamuss HeopraHudeckux BemiecTB. IIpocteie u
cioxHble BemiecTBa. OCHOBHBIE KJIAcChl CIOKHBIX BEIIECTB (OKCHUBI,
TUJIPOKCH/IBI, KHCJIOTHI, COJIN). Homenknarypa u Ha3BaHHUE OK 01
HEOPraHMYECKUX BEIIECTB HCXOAS M3 UX XUMUYECKOW (OopMynbl WU OK 02

COCTaBJICHUE XHUMHUYECKOU (1)0pMy.]'IBI HCXodsd K3 Ha3BaHHUsA BCIICCTBaA IIO
MC)KILYHapOHHOﬁ HnIIn TpHBHaHBHOﬁ HOMCHKIJIATYpC.

Me)I(MOJ'IeKy.]'IHpHLIe B3aHMOICHCTBHS. KpI/ICTaJ'IJ'IOFI/II[paTLI. ArperaTHLIe
COCTOSAHHMA BCIICCTBA. KpI/ICTaJIJII/I‘{eCKI/Ie u aMOp(I)HBIe BellecTBa. THIIBI
KPUCTATINIMICCKUX peHICTOK (aTOMHaH, MOJICKYJIApHAs, HNOHHas,
MeTaJ’IJ’II/I‘{eCKaﬂ). 3aBHUCHMOCTD (bI/I3I/I‘leCKI/IX CBOIMCTB BEIIleCTBA OT THIIA
KpHCTaHHquCKOﬁ PCLICTKU. HpI/I‘-II/IHBI MHOT* 006p8.31/I$I BCIICCTB.
COBpeMeHHLIe NpeaACTaBJICHUA O CTPOCHUU TBCPABbIX, KHUAKHUX U
ra3006pa3HL1x BCIIICCTB. >KI/II[KI/IC KpHUCTAJJIbI.




IIpakTnuyeckune 3aHATHS

Pemenne 3amau Ha pacdyeT MaccoBOM J0iM (Macchl) XUMHUYECKOTO
JJIeMEHTa (COEAMHEHUs) B MOJEKyJe (cMecHu). PelleHune npakTHUUecKux
3aJaHUi 0 KJIACCHU(HUKAINKA, HOMEHKIATYpEe M XUMHYECKUM (popmyiiam
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (Ha3blBaThb M COCTABIATH
(hopMyITBI XUMHYECKUX BELIECTB, OMPEICIISATh

MPUHAIICKHOCTH K KJIACCY).

Hcrounnku xumudecko wuHopmanuu (HayyHas M yuyeOHO-HaydHas
JIUTEpaTypa, CPEeICTBA MACCOBOM

nHpopmanuu, cetb HWuTepHer u gpyrue). Ilowck wuHbopMmamuu 10
Ha3BaHUAM, HICHTHUQHUKATOpPaM, CTPYKTYPHBIM GopMysiam.

Tema 3.2. ®uzuko- XUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB

OcHoBHOE coJiepkaHne

Teoperuyeckoe o0yueHue

Mertamnsl. O6mue ¢u3nueckne U XUMHUYECKHE CBOWCTBA METAJlJIOB.
CriocoObl mosTyyeHHsl. 3HaUY€HUWE METaUIOB M HEMETAUIOB B NPUPOJIE U
KU3BHCACATCIbHOCTH YC€JIOBCKA U OPraHu3MOB. KOppOSI/IS[ METAJIJIOB: BUBI
KOPPO3UHU,CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH.

Hemeramner. O0mue (u3mdyeckne M XMMHUYECKHE CBOWCTBA HEMETAJIOB.
Tunuunsie cBoiictBa MetaioB [Y— YII rpynn. Knaccudukamms u
HOMEHKJIAaTypa COEIMHEHUH HemeTauioB. KpyroBopoTbl OHOT€HHBIX
3JIEMEHTOB BIIPUPOJIE.

XVMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILECTB
(OKCHIOB, THAPOKCHIOB, KHCIOT, cOjJell u Jp.). 3aKOHOMEPHOCTH B
U3MEHEHHUU CBOWCTB TMPOCTHIX BEIIECTB, BOJOPOJHBIX COEIUHEHMH,
BBICIIIMX OKCHUJIOB UTHIPOKCUIOB.

IlpakTH4eckue 3aHATHSA

CocraBiieHHE ypaBHEHHM XMMHYECKUX PEaKUUd C y4acTHEM MPOCTBIX U
CJI0KHBIX HEOPraHMYECKHX BEIECTB: OKCHIOB METAJJIOB, HEMETAIOB U
aM(}OTEepHBIX IJIEMEHTOB; HEOPraHMYECKHX KHCJIOT, OCHOBaHUH W
aM(pOTEepHBIX THAPOKCHJIOB, HEOPTAHUYECKUX COJIEH, XapaKTepPH3YIOIIHUX
HX CBOMCTBA.

Pemienue NpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUUECKUX 3aJaHUM  Ha
CBOMCTBA U MOJyYEHUE HEOPTaHUYECKUX

BEIIECTB.

JlaGopaTopHble 3aHATHS
JlaGopatopHas pabota «CBOIICTBa METAJUIOB U HEMETAIIJIOBY.

OK 01
OK 02




I/ICCHGI[OBaHI/Ie (bl/ISI/I‘IeCKI/IX U XHMMHYECKHMX CBOICTB METANIOB U
HeMeTaluIoB. Perienue OKCIICPUMCHTAJIBHBIX  3a4a4 110 CBOMCTBaM
XHUMHUYECKHM CBOMCTBAM METAJLIOB H HCMCTAJJIOB, IO pacCllO3HABAHUIO U
IMMOJIYYCHHUIO COGZ[I/IHGHI/Iﬁ MCTAJIJIOB 1 HEMCTAJIJIOB.

Tema 3.3. IIpon3BoACTBO HEOPraHUYECKUX
BEILIECTB. 3HAYEHHE U NPUMEHEHUE BOBITY U

OcHoOBHOE coJiepKaHue

Ha IMPOU3BOACTBC

Teopernueckoe odyuenue

OO0mue TmpeACTaBICHUS O MPOMBIIUICHHBIX CIOC00aX TMOJTyYEHUS
XMMHMUYECKHUX BEIIeCTB (Ha IpUMepe IPOU3BOJCTBA aMMMaKa, CEpHOU
KHCJIOTHI).

Uepnas u 1BetHas metaiuryprus. [Ipakrnueckoe NpuMeHEHHEe JIIEKTPOIIN3a

JUTSL TIOJTYYEHHS TIEIOYHBIX,EI0YHO3EMEbHBIX METAJIJIOB U aTIOMHHHS. OK 01
CTeKIo U CUIIMKATHASI IPOMBIIIJIEHHOCTb. OK 02
[IpoGnema 0TX010B U TOOOUYHBIX MPOAYKTOB.
IIpakTHYeckue 3aHATHS
Pemrenne nmpakTUKO-OPUEHTHPOBAHHBIX 33JJaHUA O POJIM HEOPTaHUYECKOM
XMMHH B Pa3BUTUU MEIMIMHBI, CO3/aHUU HOBBIX MaTepuaioB (B
CTPOUTENBCTBE U JP. OTPACISAX MPOMBIIIJIEHHOCTH), HOBBIX HCTOYHUKOB
SHEpPruM (QJIbTEPHATUBHBIE WCTOYHHMKU HHEPruy) B PEHICHUH TPOoOIeM
9KOJIOTUYECKOM, YHEPreTHYECKON U MUIICBOOE30IMaCHOCTH.
KonTtponbHas padota Ne 2 «CBo#CTBa HEOPTaHUYECKUX BEIIECTBY»
Paznen 4.Ctpoenue 1 CBOMCTBA OPraHUYECKUX BEIIECTB
Tema 4.1. Knaccudukamus, crpoeHue u | OCHOBHOE COJICpIKaHUE
HOMCHKIJIaTypa OpraHN4Y€CKNX BCHICCTB Teopeanec]qoe oﬁyqeﬂne
[Ipeamer opranudeckoil Xumuu. B3auMOCBS3b HEOPraHUYECKHX H
OpPraHUYEeCKHUX BELIECTB.
XHUMHYECKOE CTPOCHHE KAK MOPSAJOK COCAUHEHUS aTOMOB B MOJIEKYIIE OK 01

COTJIACHO MX BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPHUH XUMUYECKOIO
CTpPOEHMsSI oOpraHudeckux coeauHeHuit A.M. bytnepoBa. VYriepoansliid
CKEJIET OPraHUYECKOW MOJIEKYJIbl. MOJIEKYJIspHBIE W CTPYKTYPHBIE
(pa3BepHyThIE, COKpallleHHbIe) XUMHUYeckue (opmynbl. 3aBUCUMOCTH
CBOMCTB BEILIECTB OT XHMHYECKOIO CTPOCHHUSA Mojekyn. M3omepus u
u30Mepbl  (CTpYKTypHasi, reoMmeTrpuueckas  (I[MC-TpaHC-HU30MEpHS).
KpatHocTh xumMuyeckoi cBs3M.

[Tonsitne o (¢yHkuuoHanpHOW rpynme. [lpuHIUNBL KiIaccupUKauu
OPraHMYeCKUX COCIMHEHUN. MexyHapo1Hast




HOMCHKJIaTypa U MPUHIOUIIBI HOMCHKJIATYPbI OPIraHNn4YCCKUX COCHHHCHHﬁ.

IIpakTnuyeckune 3aHATHS

Homenknarypa  OpraHMYeckux COCIMHEHMH  OTHCIBHBIX  KJIACCOB
(HachlIIEHHbIE, HEHACBIILIEHHBIE U apPOMaTHYECKUE YTII€BOI0POIbI, CIIUPTHI,
(heHOJIBI, alTbJIeTHU/IBI, KETOHBI, KAPOOHOBBIC KUCIOTH U 1p.) CocTaBiieHHe
IOJIHBIX M COKpAIIEHHBIX CTPYKTYPHBIX (DOpMYJ OpraHMYECKUX BEILECTB
OTJENbHBIX KIJIACCOB, MCMOJb3ySd HX Ha3BaHUS IO CHCTEMaTH4YECKOU
HOMeHKiatype. Pacuersl  mpocreiimeil  ¢Gopmyiabl  OpraHU4ecKOn
MOJIEKYIBI,

HCXOJI U3 DJIIEMEHTHOTO cocTaBa (B %).

Tema 4.2,
COEIMHEHUU

CaoiicTBa

OPraHuYeCKHUX

OcHoBHOE coJiepkaHne

Teopernueckoe odyueHue

DU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUW OTAEJIbHBIX
KJ1acCOB (0COOEHHOCTH Kiaccu(puKaiuu

U HOMEHKJATypbl BHYTPH KJlacca; TOMOJIOTHYECKHH psig U olmas
dbopmyna; uzoMepHs; (QHU3NYECKHE CBOMCTBA; XUMHYECKHE CBOMCTBA;
CrOCOOBI MOJTyYEHUS):

- IpeAeNbHbIE YriaeBoAopoAbl. ['OpeHne MeTraHa Kak OJWH M3 OCHOBHBIX
HMCTOYHUKOB TEIJla B MPOMBIIUIEHHOCTH M ObITy. CBOMCTBa MPHUPOAHBIX
YIJIEBOJOPOJOB, HAXO0K/ICHUE B PUPOJIE U IPUMEHEHUE AJIKAHOB;

-— HempeaeiabHble W apomaThueckue yriaeBogoponsl. [lommmepuszanus
STUJIEHA KAaK OCHOBHOE HANpaBJIEHUE €ro HCIoib30BaHus. [opeHue
aleTUJIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU I CBAPKH U
PE3KMMETAIIOB;

-— KHCIIOPOJCOJEpKAIlle COEOUHEHHsS] (COUPThl M MpOCThie 3(UpHI,
(heHoJIbl, ambAEeTUAbl U KETOHBI, KAPOOHOBBIE KUCIOTHI U UX MPOU3BOJIHEIE).
[IpakTyeckoe mNpuUMEHEHHE OJTUJIICHTIUKOJIA, T[JHIEpHHa, (QeHoa.
[Ipumenenne popmanbaeruaa, aneTaabaeruaa, yKCyCHOM KUCIOThl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MOIOIINECBONCTBA MbLIA;

- a30TCOJIeprKale COCTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTBI, OCJIKHN).
Knaccugukamus 1 0coOEHHOCTH OpraHM4eckux peakuuil. PeakimoHHbIe
ueHTpbl. Pamukanel. [lepBoHavYaNbHBICNIOHATUS O THIAX M MEXaHU3Max
OPraHUYECKUX PEAKIUH.

IIpakTHYecKne 3aHATHA
Pemrenne 1nenodek MpeBpallleHUN Ha TEHETUYECKYI0 CBS3b MEXKIY
KJIACCAMM  OPraHUYECKHUX COCAMHEHUN C COCTaBJICHUEM Ha3BaHWUU

OK 01
OK 02




OPraHUYECKUX COCIUHEHUW 110 TPUBUAIBHOM WIM MEXKIYHAPOIAHOU
CUCTEMAaTUYECKOU

HOMEHKJIaType. PelieHune pacdyeTHbIX 3aJad [0 YpPAaBHEHUSM pEaKLUHil C
Y4aCTHEM OPraHU4YECKUX BEUIECTB.

JlabopaTropHbie 3aHATHS

JlaboparopHas padota «IlomydeHue 3TUIICHA U U3yYEHUE €T0 CBOMCTBY.
[lonyyenue »sTuneHa u3 »dTaHoJa B JIA0OPATOPUUM U U3YyYEHUE €rO
¢busmuecknx W XUMHYECKHMX  cBoMcTB.  CoCTaBicHHWE  peakiui
MPUCOEANHEHUSI U OKUCIIEHUS Ha MpUMeEpe dTujieHa. PeleHne pacyeTHbIX
3a/1a4 C UCMOJIb30BAHUEM TIJIOTHOCTH Ta30B IO BOJIOPOY U BO3AYXY

Tema 4.3. Opranuueckue BeIIECTBa B
KHU3HEIEATSIHHOCTH YeJIOBEKa.
HpOH?;BO)ICTBO HIIPUMCHCHHUE OPraHUYCCKUX
BCIICCTB B IIPOMBIIIIJICHHOCTH

OcHoBHOE coJiepkaHne

Teoperuueckoe od0yueHue

buooprannueckue coeaunenus. [IpumeHenne u Ouosoruyeckas poJib
yriaeBosioB. OKuCIEHWE YIJIEBOJIOB — HWCTOYHHK DHEPTUU  KHUBBIX
oprann3moB. O0macTu MpUMEHEHUsT aMUHOKUCIIOT. [IpeBpaienust 6eIKoB
MU B opranu3Mme. buonormdeckue ¢yHkiuu OenkoB. buomoruueckue
¢byHKMM KUpoB. Posib  opraHuueckoil XUMHUM BpEHICHHH MpoOiieM
MUIIEBOM 6€30MacCHOCTH.

HyknenHoBble KHCIOTHI: cocTaB M CTpoeHHe. CTpOeHHE HYKIECOTUIOB.
CocraB nykinenHoBbix kucioT (JJHK, PHK). Ponb HyKIIEMHOBBIX KHUCTIOT B
KU3HEAEITEIIBHOCTA OPTraHU3MOB.

[Ipon3BOACTBO  OpraHMYECKUX BELIECTB: IPOU3BOJCTBO  METAHOJIA,
nepepabotka HedTH. [lonmdTHIIEH Kak KPYMHOTOHHAXHBIA MPOJYKT
XUMHUYECKOTO Mpou3BoAcTBa. lIpumenenue stwiena. IlpousBoactBo u
INPUMEHEHNE KayuyKa U PE3UHBI.

CuUHTEeTHYECKME M MCKYCCTBEHHBIE BOJIOKHA, HMX CTPOEHHE, CBOWCTBA.
[IpakTHueckoe HCHOJIb30BaHUE BOJOKOH. CHHTETHYECKHE IJICHKHU:
U30JISIIMSL U1 TIPOBOJIOB, MEMOpaHbl A7l OMPECHEHUS BOJbI, 3allUTHBIC
IUIGHKH JUTsl aBTOMOOWJIEH, TUIACTBIPH, XHpypruueckue mnoBsizku. Hoble
TEXHOJIOTHH JanbHENIIEro COBEPIIIEHCTBOBAHUS MOJINMEPHBIX
MaTepHaoB.

Ponp opranmyeckoid XMMHUM B PEIIEHUU MPOOIEM DHEPreTUUYECKOM
0€30MacHOCTH, B Pa3BUTUU MEIUIINHBI,

CO3JJaHMM  HOBBIX  MAaTE€pUaJOB, HOBBIX  HCTOYHHMKOB  HSHEPTUHU
(ampTepHATUBHBIE UICTOYHUKH DHEPTHUN).

OK 01
OK 02

IIpakTHYecKne 3aHATHSA




PemieHne 1pakTUKO-OPUEHTHPOBAHHBIX  3aJaHUM 10  COCTaBJICHUIO
XMMMUYECKUX PEAKLNN, OTPaXKarOIINUX

XMMMUYECKYI0 aKTUBHOCTh OPIaHUYECKUX COEIMHEHUH B PAa3JINYHBIX Cpeaax
(TIpUpPOIHBIX, OMOJOTHYECKHUX, TEXHOTCHHBIX).

Kontponsnas padora Ne 3. CTpyKTypa U CBOMCTBA OPraHMUECKUX BEIIECTB.

Pazpen 5. Kunernueckue u TepMOAMHAMUYECKUE 3aKOHOMEPHOCTH IIPOTEKaHUS XUMUYECKUX PEaKIINiI

Tema 5.1. Kunernueckue 3aKOHOMEPHOCTH
IIPOTEKAHUS XUMUYECKHUX PEAKIUI

OcHOBHOE cojiepkaHue

Teopernueckoe odyueHue

Xumuueckue peakuuu. Kiaccudukanus XUMHYECKUX peakUui: 10
(azoBoMy cocTaBy (FOMOI€HHBIE M TI'€TEPOTEHHBIE), N0 HCIOJIb30BAHUIO
KaTajau3aTopa (KaTaIuTUYECKHE U HEKaTaTUTUYECKUE).

CKopoCTh peakiiu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB: MPUPOJbI
pearupyoomux  BEIIeCTB, KOHIIEHTpAIlMM  pearupymoolux  BeIIeCTB,
temneparypsl  (nmpaBuno  Baut-lT'odda), mnomaaum  peakuHOHHON
MMOBEPXHOCTH, HAJIMUMsI KaTanuzaropa. Poip KaTaan3aTopoB B IpUpOJE U
MIPOMBIIIIJIEHHOM ITPOU3BO/ICTBE.

DOHeprusi axkTUBAlMU. AKTUBUPOBAHHBIM KoMmIUlekc. Karamuzatopel u
Karanu3. Pomp  kaTaimM3atopoB B NIPUPOJE  MIPOMBIILIEHHOM
IIPOU3BOJICTBE.

JlaGopaTopHble 3aHATHUSA

N3yueHne 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIIUU OT KOHIICHTPAIIHH
pearupyroInx BEIIeCTB U TEMIIEPATYPHhI.

JlaGopaTopHast paboTa Ha BEIOOD:

JlabopatopHast paboTa «OnpeeneHne 3aBUCHIMOCTA CKOPOCTH PEaKIIUU OT
KOHIICHTPALMM PEarupyromux BeniecTB». lVcciemoBaHue 3aBHCUMOCTH
CKOPOCTH peakiuu OT KoHUeHTpauuu. OnpeaeneHrne KOHCTAaHTbl CKOPOCTH
peakiuu rpaueCKUM METOJIOM.

JlaboparopHas padota «OmnpeneneHne 3aBUCUMOCTA CKOPOCTH PEAKIMH OT
TeMmreparypbl». lccienoBaHue 3aBUCHMOCTH CKOPOCTH PEaKIUH  OT
TeMmreparypsl. PacueT sHeprum akTUBALIMU PEAKIUH.

Pemenne mpakTHKO-OPHUEHTHPOBAHHBIX 3a/laHUil Ha aHaiau3 (PaKTopoB,
BIUSIONINX HA U3MEHEHUE CKOPOCTUXHUMHYECKON peakinu.

OK 01
OK 02

Tema 5.2 TepmonnHamMuueckue
3aKOHOMEPHOCTU IIPOTEKaHUS XUMHYECKUX
peaKuuu.

PaBHOBECHE XMMHUUECKUX pEaKLIHi

OcHOBHOE coziepKkaHne

Teopernueckoe o0yuenue
Knaccudukanuss XUMUYECKHX peakiuil: mo TemioBoMy d¢pdeKry
(3K30TEepMUYECKUE, SHAOTEPMHUUECKUE), 10 oOpaTtumMocTu (0OpaTuMbie U




HeoOpaTuMbIe). TemioBsle 3P PeKTHI XUMHUYECKUX  PEAKIIM.
Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakiuil. XuMHUYecKoe
paBHOBECHME M €ro CMEIIEHHE MOJ JeHCTBHEM pa3iuyHBbIX (HaKTOPOB
(KOHLIEHTpalsi peareéHTOB WJIM MPOAYKTOB  peakluu, JaBJICHHUE,

TeMIiepatypa) Juisi CO3JaHUS ONTHUMAIbHBIX YCIOBUW MPOTEKAHUSA OK 01
XMUMHMUYECKUX MPOLECCOB. OK 02
[onsitue 06 sHTampnMM M SHTponHH. DHeprus [mbb6ca. 3akon I'ecca u
cleaCTBUSA U3 Hero. Posnb cMmelienus
paBHOBECHS B TEXHOJIOTHYECKUX ITpoLieccax.
IIpakTnuyeckune 3aHATHS
[punnun Jlelllatenve. BausHue pa3znuuHbiX (aKTOpPOB Ha H3MEHEHHE
paBHOBECHS XMMHUYECKMX peakiuil. 3akoH [EHCTBYIOIIMX Macc H
KOHCTaHTa  XHMHYECKOro  paBHOBecus.  PacueTsl  paBHOBECHBIX
KOHIEHTPALMI pearupyronux BEIIECTB M MPOIAYKTOB peakuuil. Pacuersl
TETJIOBOTO 3 deKTa peakiiuu.
Pemenne  mpakTHMKO-OPHUEHTUPOBAHHBIX  3aJaHM HA  MPUMEHEHHE
npuniuna Jle-Illatense s HaxoxaeHUS
HaIlpaBJICHHs CMEIICHUS PAaBHOBECHS XMUMHUYECKOM pEaKIUM U aHAJIU3
(hakTOPOB, BIAUSIONIMX HA CMEIEHIE XUMUYECKOTO PABHOBECHSL.
JlaGopaTopHble 3aHATHUSA
JlaGopatopnast pabora «M3yueHue BIMSHUSA PA3TUYHBIX (DAKTOPOB Ha
CMEUIEHUE XHMMHMYECKOTO  paBHOBecus». MccinenoBaHue — BIMSHUA
WU3MEHEHUs1 KOHLEHTPALUU BELIECTB, PEAKLUUU CPeIbl U TeMIIepaTypbl Ha
CMELIEHUE  XUMHUYECKOro  paBHOBecus. (CpaBHEHHE  IOJIYYEHHBIX
pe3ylbTaTOB C TEOPETUUYECKU TPOTHOZUPYEMBIMH Ha OCHOBE
npuniuna Jlelllatense.

Kontponsnas padora 4. CKOpOCTh XUMUYECKOM PEaKIIMN U XUMUYECKOE PaBHOBECHE.

Paznien 6 JlucnepcHbie CUCTEMBI

Tema 6.1. Jucnepcusie cucteMsl U GakTopsl | OCHOBHOE COAEpIKAHHE

MX YCTOXYMBOCTH Teoperndeckoe 00ydenne
JucnepcHele cuctemsl. Kostonnele cuctemsl. MIcTHHHBIE pacTBOPHI.
PactBopenue kak ¢usuko-xumuueckuii mporecc. PactBopbl. CrocoOsl
IPUTOTOBJIEHUS  pacTBOpoB.  PactBopumocts.  MaccoBast 1o
pacTBOPEHHOro BellecTBa. [IpeaenpbHO NOMycTHUMBbIE KOHUEHTPALUMU U HUX
HCIOJIb30BAHUE B OI[CHKE SKOJIOTHYECKOI 0€3011acHOCTH.
Knaccudukanus nucnepcHsIx cucteMm mno coctaBy. CtpoeHue u (pakTopsl OK 01




YCTOﬁqHBOCTH AUCTICPCHBIX CHUCTCM. Pacmnio3naBanne HUCTHUHHBIX

OK 02

pacTBOpOB, KOJUIOWAHBIX PAaCTBOPOB M TI'PyOOAUCHEPCHBIX CHCTEM. OK 07
Crpoenue munemisl. PaccenBanue cBeTa NpU MNPOXOKIEHUU CBETOBOIO
y4Ka 4epe3 ONTHICCKH HEeOJHOPOAHYIO cpeny (3¢ dexra
Tunnans).
IIpakTHYeckne 3aHATHS
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenne  mpakTHMKO-OPUEHTUPOBAHHBIX  pAcUETHBIX  3aJaHUNd  Ha
JMCIIEPCHBIE CUCTEMBbI, MCIOJIb3yeMble B OBITOBOW M IMPOU3BOJCTBEHHOMN
JIESITSILHOCTA 4YeJIOBEKa, C TMO3MIUH DSKOJOTHYECKOH 0e30I1acHOCTH
MOCJIEICTBUI U IPAMOTHBIX PEIICHUH TPo0OJIeM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. UccnenoBanue cBoicTB | OCHOBHOE COJICpIKaHUE
AUCTICPCHBIX CUCTCM A uXx | JlabopaTopHble 3aHATHSA
UJICHTH(UKALINH JlabopaTtopHnast pabota «I[IpurotoBiaeHue pacTBOPOBY.
[IpuroTtosnenue pacTBOpOB  3aJaHHOM (MosIpHOIN)
KOHIICHTpaIM#i (C TMPaKTUKO-OPUEHTHPOBAHHBIMUA BOIPOCAMH),
ONpEEICHUE CPEbl BOJAHBIX PACTBOPOB. OK 01
JlabopaTtopHas pabota «lccnenoBanue TUCIIEPCHBIX CUCTEM. OK 02
[IpuroroBnenue U U3yuyeHue CBOMCTB JUCIEPCHBIX CUCTEM PAa3HBIX BHUJIOB:
CYCIIEH3UH, 53MYJIbCUH, KOJUIOMJHOTO pactBopa. CpaBHEHHE CBOWCTB
WCTUHHBIX M KOJUIOMJHBIX PAacTBOPOB, BBISIBJIEHHUE OCHOBHBIX pa3Inuui
MEXy HUMH.
KontponbHas padota 5. JlucnepcHble CUCTEMBI
Pa3znen 7. KauecTBeHHbIe peakliuu OOHAPYKEHUS HEOPTraHUUECKUX U OPTaHUYECKHUX BEIIECTB
Tema 7.1. OOnHapyxenune Heopranudeckux | OCHOBHOE COJCpIKaHUE
KaTHOHOB U aHUOHOB IIpakTHyeckune 3aHATHS
KauecTBeHHBIE XMMHUYECKHE DPEAKIMH, XapakTepHbIE A OOHapy>KeHUs
HEOpPraHMYeCKUX BemecTB (KaTHOHOB U  aHUOHOB). CocTaBieHue
ypaBHEHUH peakiuii oOHapyxeHus kaTHOHOB [-VI rpynn u aHMOHOB, B
T.4. B MOJIEKYJIIDHON M HOHHOH popmax.
Peakuuu oOHapyx)eHHS HEOPTaHUYECKHX BEIIECTB B pPealbHBIX O00BEKTaxX
OKpYXKaIOLEH Cpebl.
JlaGopaTopHble 3aHATHSA OK 01
OOHapyxeHue HeopraHmdeckux BemecTB (katuoHoB [-VI rpynm wnum OK 02

aHMOHOB) C UCIOJIb30BAHNEM KaUeCTBEHHBIX aHATUTUYECKUX PEAKIIUH.
JlaGopatopHas paboTta Ha BEIOOP:




1. JlabopatopHas paboTa «AHaIWTHYECKHWE peakuuu KaTuoHoB [-VI
TPYIII.

[IpoBeneHne KayecTBEHHBIX PEAKIUil, MCIOIB3YEMbIX Ul OOHApYKEHUS
KaTuoHOB | rpynmbl (kamusi, HaTpus, MarHus, aMmMoHwus), Il rpynnel Ha
npumepe 6apusi, 111 rpynms — cBunma, IV rpynmnst — amroMuHMS,

V rpynnsr — sxeneza (II m III), VI rpynmer — nHuxens. Onucanue
HAO0JII0IaeMBIX SIBICHUM U COCTaBJICHUE XUMHUYECKUX PEAKIIUM.

2. JJabopatopHas paboTa « AHAUTUTHYCCKUE PEAKIIUA aHUOHOBY.
[IpoBeneHne KaueCTBEHHBIX PEaKIUil, UCIOIb3yEMbIX ISl OOHApy>KEHUs
aHMOHOB: KapboHara, ¢ocdarta, cynbdarta, cynbhuaa, HUTpATa, XJIOPUIA U
np. Omnmcanue HAOMIOJAEMBIX SIBJICHHM M COCTaBJICHUE XUMHUYECKHX
peaKuui.

Tema 7.2. OOHapyXeHHE OPraHUYECKHX
BEIIECTB OTIENbHBIX KJIacCOB c
WCI0JIb30BAaHNEM KaUeCTBEHHBIX peaKIni

OcHOBHOE cozepxKaHue

IIpakTuyeckue 3aHATHS

KadecTBeHHBIE XMMHUUYECKHE PEAKIIMH, XapakKTEpHBIC IJIsi OOHapyXEHUS
OT/AENBHBIX KJIACCOB OPTraHWYECKUX COCIWHCHHI: (PEHOJIOB, aJIbJIETHIOB,
Kpaxmaia, YKCYCHON KHCIIOTbl, aMUHOKHCIIOT U Jp.

Jlenaryparius OeKOB NPU HArPeBaHUH, IBETHBIE PEAKIIMK OEJIKOB.
CocraBieHre KayeCTBEHHBIX peakiui OOHapyXEHUS OpraHH4ecKHX
COEIMHEHUH OTJEIbHBIX KIIACCOB.

JlaGopaTopHble 3aHATHUSA

OOHapyxeHHE  OpPraHMYEeCKUX COCJAMHEHWH  OTJAENBHBIX  KIACCOB.
JlaGopaTopHast pabota Ha BEIOOD:

JlabopatopHasi pabota «KadecTBeHHbIE PEaKIIMA HA OTICIbHBIC KIIACCHI
OpraHU4eCcKuX BeniecTBy».[IpoBeneHne Ka4eCTBEHHBIX  PEaKIIHid,
UCIIOJIb3YeMbIX JUISI OOHAPYKCHUsST OPraHWYECKUX BEIIECTB Pa3IUYHBIX
K1accoB:  ()EHOJIOB, QJIBJCTHIOB, KpaxMana, YKCYCHOW KHCJIOTHI,
aMUHOKHCIIOT, OenkoB u jap. Onucanue HaOMIONAaeMBbIX SIBICHUH U
COCTaBJICHUE XMMHYECKUX PEAKIUi H/UITH CXEM.

Jlabopatopnas  pabora  «KadecTBEHHBII  aHaNM3  OPraHUYECKUX
coenuHeHUH 1o QYHKIMOHATBHBIM rpymmnamy». [IpoBeneHne kaueCTBEHHBIX
peaxIuii, MCMONb3yeMbIX MM PAclO3HABAHUS OPTaHMYECKUX BEIEeCTB
OTIENbHBIX KJIACCOB MO (YHKIMOHAIBHBIM TpyIIaM: Ha MpUMepe
AMUHOKHCIIOT ¥ KapOOHOBBIX KUCIIOT, CIIUPTOB U (HEHOJIOB,

aNbJIETH/IOB U KeTOHOB. OnucaHue HaOMI0JaeMbIX SIBIICHUN U COCTABIICHUE
XUMHYECKUX PEAKIIU U/ UITU CXEM.

OK 01
OK 02




[MpodeccroHambHO-OPUESHTUPOBAHHOE COJIEPIKaHUE (COACPIKAHUE ITPUKIIATHOTO MOTYJIs)

Pazgen 8. Xumus B ObITY U IPOU3BOACTBEHHOM IEATEILHOCTH YEJIOBEKA

Tema 8.1.
XumMusgs B OBITY W IPOU3BOJCTBEHHOU
JEATEIbHOCTH Y€JI0BEKA

OcHoOBHOE cojiepkaHue

IIpakTnueckoe 3ansiTHE

DKonoruyeckas 6€30MacHOCTh MOCIIEACTBUI OBITOBON U
IPOU3BOJICTBEHHOMN JIESITEIbHOCTU YEJIOBEKA, CBA3aHHAs ¢ epepaboTKOM
BEIIECTB; TIOMCK M aHAIN3 XUMUYECKOH HH(POPMAIH U3 Pa3InIHBIX
HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHasl IUTEpaTypa, CPECTBA MAaCCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue).

Keticol (¢ yuetom Oyayiieit npodeccuoHaIbHOU AeSITENbHOCTH) Ha aHATTU3
nH(pOopMalUK O IPOU3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3aHHOM C
nepepaboTKON U MOTYYEHUEM BELIECTB, a TAKXKE C IKOJIOTMUECKON
0€30MacHOCTHIO.

3amuta keiica: [IpencraBienre pe3yabTaToB PEIICHUST KEHCOB
(BBICTYILJIEHUE C MpPE3eHTaIue)

OK 01
OK 02
OK 04
OK 07

Paznen 9. UccnenoBanue n XuMu4yecKuil aHaiin3 00bEKTOB TEXHOC(EPHI

Tema 9.1. OcHOBBI Ta0OPAaTOPHOM MPAKTHKU
B Mpo(heCCHOHATBHBIX J1a00paTOPHUSIX.

OCHOBHOE cOJIep)KaHUE

JlaGopaTopHble 3aHATHUSA

JlaGopaTtopnast pabota «OCHOBBI JTaOOPATOPHOU MPAKTUKI.
JlaGopaTopHass mocyma M XUMHYECKHE  peakTuBbl.  (OCHOBHBIE
naboparopuble omepanuu. Jlaboparopunoe oOopymoBanue. TexHuka
0€301MaCHOCTH M MPaBMJIa paObOTHI (MOBENICHNS) B TAOOPATOPUH.

IIpakTnyeckoe 3ansAiTHE

BrInonHeHHne THITOBBIX PAcUeTOB IO TEMAaTHKE 3KCIIEPHMEHTa (BBIXOJ
MPOJIYKTa pEeaKIMHk, Macca HaBeCKH, o00beM pactBoputels). OOpaboTka
JIAHHBIX, aHAJIM3 M OLEHKAa WX JOCTOBEPHOCTU (BBIUMCIICHUE CPEIHETrO
3HAYCHUS IKCIIEPUMEHTAIBHBIX JTAHHBIX, OTPENIHOCTH). [IpeacTaBieHue B
pa3InYHON opMe pe3yabTaTOB IKCIICPUMEHTA

(Tabnuna, rpaduk, oTUET, AOKIIAM, IPE3CHTAIIUS)

OK 01

Tema 9.2. XUMHUYECKUN aHaIn3
TEXHUYECKUUN BOJIBI

OcHOBHOE coziepKkaHne

Teopernueckoe o0yuenue

Hasnauenme texHudeckoid Bojbl. TpeOoBaHHS K TEXHHYECKOW BOJIE TO
TpyIIaM MoTpeOIeHHUs.

KadectBo TexHHMUYeCKOW BOJbI PAa3HbIX BHUAOB. XMMHYECKUN aHAIU3 M
MPOU3BOJICTBEHHBI KOHTPOJIb COCTaBa TEXHUYECKOW BoAbl. CyIIHOCTh
METOJA TUTPOBAHUSL.

OK 01
OK 02
OK 07




AHanmu3 TEXHHYECKOW BOJbI HA JKECTKOCTh M JPYrue IOKa3aTesH.
KucnotHocts ¥ menouHocts Bojbl. OmpeneneHue oOme U cBOOOTHOM
LIEJIOYHOCTH (KUCIOTHOCTH) METOJOM TUTpoBaHMA.pH cpenbl 1 MeTOIbI €€
OTIPEICTICHUSI.

KecTkocTn BOAbI U MCTOJBI €€ OIIPCACIICHU.

JlabopaTropHbie 3aHATHS

HccnenoBanue XMMHUYECKOTO cOCTaBa MpoO0  TEXHUYECKOM  BOJIBI.
Jlaboparopuas paboTa Ha BEIOOD:

JlabopaTtopHast pabora «OmnpeneneHne XJIOpUI0B METOJIOM THTPOBAHMS B
TEXHUYECKOW  BOJIEY. Omnpenenenne  XJIOPHA-HOHOB  METOJIOM
apreHTOMETpUH C (PUKCUpOBaHMEM KOHIIa TUTPOBaHHUA Mo MeTtonay Mopa
(ocamuTenbHOE TUTPOBAHUE).

JlaGopatopnast pabota «OrmpeneneHne >KECTKOCTH TEXHUYECKOW BOJIbI
METOJIOM  THUTPOBaHHAM.  KOMIUIEKCOHOMETPHUYECKOE  ONpeIeTCHHe
KECTKOCTH (CyMMbl HMOHOB KaJlblIUsi WU Mariusi) B cpele aMMOHMIHO-
ammuauHoro Oydepunoro pactBopa (pH 9-10) mo obpaszoBanuio c
TpuiioHOMbMarnoauccoMupoBaHHBIX

KOMIIJIEKCHBIX COEIMHEHUI.

Tema 9.3. XuMu4eckuil aHaau3 BO3ayxa

OCHOBHOE cOJIep)KaHUE

Teopernyeckoe o0yueHue

XUMHYECKUH COCTaB aTMOC(EpHOTO BO3AyXa, BO3Ayxa pabodeld 30HEHI.
Bpennbie BemecTBa u MPUMECH B BO3yXE JKUJIBIX TTOMEIICHUH, B BO3IyXe
paboueii 30HbI. HopmaruBHBIC MOKyMeHTHI. [lociencTBusi BO3ACHCTBUS
BBICOKOM KOHIIGHTpAIlMM YIJEKHUCIOTO Tra3a Ha OpraHu3M 4YeJlOBeKa.
MeponpusTs IO CHIYKEHUIO YPOBHS 3arps3HEHHOCTH

BO3/yXa MCCIIETYeMO KOMHATHI.

IIpakTH4eckoe 3aHATHE

['uruennyeckasi OLIEHKA CTENEHU 3arpsi3HEHHUS BO3/yXa NOMEUICHUS Ha
OCHOBE  COIOCTaBJICHUs  KOHILIGHTpAalMU  JUOKCHMIA  yriepoja C
COOTBETCTBYIOIIMM TMTHEHUYECKUM HOPMATHUBOM.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA pacuer
KOJINYECTBA BEILIECTBA,

KOHIIEHTPAllMi BPEAHBIX MpUMeceil B aTMOCHEPHOM BO3JyXe U BO3JyXe
TIOMEILICHU .

JlaGopaTopHble 3aHATHS
JlaGopatopHas pabota «OnpeJeneHue coJepXKaHus YIIEKUCIOro rasa B

OK 01
OK 02
OK 07




BO3/IyXe MOMEIIEHUs IKCIpecc- MeTojoM». MccnenoBanue npob Bo3ayxa
paboueii 30HbI. OnIpeeNIeHrue COIePKAHUS YIIIEKUCIIOTO Ta3a B BO3IyXe
MOMEIIEHHS YKCITPECC-METOIOM.

Tema 9.4. Xumuueckuid a”aiu3 Mpod
MaTepuanioB CTPOUTEIIBHO-
pecTaBpallMOHHON JIEATEIIbHOCTU U Ju3aiiHa

OcHoOBHOE coJiepkaHne

Teopernueckoe odyuenue

Knaccupukamuss ~ mMaTepuanoB,  HCIOJB3YeMBIX B  CTPOMTEIHHO-
pECTaBpallMOHHOM  ACATEIBHOCTH II0 COCTaBy, WX HAa3HA4YCHHE U
NpuMeHeHrne.  XUMUYECKHMH  aHajlu3  MaTepuajoB  CTPOUTEIBHO-
pECTaBpallMOHHOW JEATENbHOCTH W Ju3aiiHa. XWUMHYECKUW COCTaB
MMUTMEHTOB, KpacUTENeH, BSDKYIIMX CMECei, 0COOEHHOCTH WX CBOWCTB U
NpUMEHEeHHsT B IpodeccuoHambHOM  JesTenbHOCTH.  Beriectsa,
HCIIOJIb3YEMBIE B KAUYECTBE IUTMEHTOB U

CBA3yIOIIMX  MartepuanoB. Mcropuueckas cnpaBka. CoOBpEMEHHbIE
MaTepuabl.

IIpakTHYeckoe 3aHsITHE

KadecTBeHHBII ¥  KOJWYECTBEHHBI  COCTaB MpoO  MarepuasoB
CTPOUTEIBLHO-PECTABPALIMOHHOMN NEeITENbHOCTH u au3anHa.
Knaccudukanus kpacok 1Mo YKpeIBUCTOCTH, MPO3PAYHOCTH B 3aBUCHMOCTH
OT UCIOJb3YyEMbIX IMUIMEHTOB MW CBS3YIOIMX BemlecTB. OnpeneneHue
COCTaBa KpacoK Ha COJEp)KaHME MHUKPO M MakpolJIeMEHTOB. PemieHue
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN MO XUMHYECKOMY aHaJIMu3y Mpoo
MaTepHaIOB CTPOUTEIIHHO-

pecTaBpalOHHON JIEATEIbHOCTH U JU3aiiHa.

JlaGopaTopHble 3aHATHUSA

HccnenoBanue MaTepuaioB CTPOUTEIILHO-PECTABPAIMOHHON JESITEILHOCTH
u au3aiina. JlabopaTopHas paboTa Ha BEIOOD:

JlaGopaTopnass paborta «M3roToBieHue Kpacok (MOJ00p MHUTMEHTOB |
CBSI3BIBAIOIIMX  BeIIeCTB)». lcciaenmoBaHue TPUPOJHBIX MHHEPAJIOB,
NOJyYeHUE TMIMEHTOB TyTeM XUMHUYCCKUX PEaKIlMid, OIpe/IeieHUue
CBs3yIOIIMX MaTepuaioB. CpaBHEHHE YKPBIBUCTOCTH M TMPO3PAYHOCTH
MOJIy4YE€HHBIX KPACOK MyTeM HaHECEHHS MX Ha JIUCT Oymaru.

JlaboparopHas pabota «lccrenoBaHue CBOMCTB BSKYIIMX BEIIECTB Ha
IpUMepe TUTICa.

OmnpeneneHre CKOPOCTH CXBaThIBaHHUS MPHPOJHOTO U CTPOUTEIBHOTO
runica. DakTopel, yCKOpSIOIME U  3aMEJISIONIME  CXBaThIBaHHE
MPUPOJHOTO THICAa. [ UICOBOE TECTO, TeMIepaTypa €ro 3acThIBAHMUSL

OK 01
OK 02
OK 07




CpaBHEHHME CKOPOCTU CXBATHIBAHMS MPUPOJIHOTO U CTPOUTEIILHOTO THUIICA,
ompeneneHue  (GakTOpoB, BIUSIONIMX HAa CKOPOCTh  CXBATHIBAaHUS
CTPOUTEIBHOIO TUIICA, ONPEIEIECHUE TEMIIEPATYPBI 3aCTHIBAHUS TUIICOBOTO
TECTA.

Tema  9.5. MUccnepoBanme  00bekTOB | OCHOBHOE COJICpPKAHUE
TexHochepsl Teopernueckoe odyuenue 1
VY4eOHo-uccne0BaTeIbCKUNA MPOSKT B OOJACTH UCCIIENOBAHHUS OOBEKTOB
texHochepsl. O630p Tem ydeOHO-
WCCIIEZIOBATENIbCKAX ~ MPOEKTOB.  AJTOPUTM  BBITIOJHEHHUS  IPOEKTA.
Omnpenenenve npobiaembl HccaenoBaHus. MeToapl MOUCKa, aHaiau3a u
00paboTKy nHMOPMAIIMHU O POEKTE B PA3IMYHBIX UCTOYHUKAX.
IIpakTHyeckoe 3aHsiTHE 1
O6ocHOBaHUE aKTyaJbHOCTH BBIOpaHHOW TeMbl. BblsBieHHE MNpoOIeMbl
nccnenoBanus. Beioop 00beKTOB W MeTO/IOB uccienoBanus. [loctaHoBka OK 01
nenerd W 3axad uccaenoBaHus. OnpeneneHue MpPOAYyKTa HCCIEIOBAHMS. OK 02
Ornpenenenue 3TanoB U COCTABJICHUE TIJIaHA UCCIIEIOBAHUS. OK 04
3ammura mpoekrta: lIpencraBieHne pe3ynbTaTOB BBITIOJHEHHS Y4eOHO- OK 07
HCCIIEIOBATENIbCKUX MPOEKTOB
(BBICTYIIJICHUE C TIPE3CHTAIINECH).
JlabopaTopHbie 3aHATHS 1
HccnenoBanue mnpeyioxkeHHOTO O0bEKTa Ha KUCIOTHOCTb, IIEIOYHOCTD,
XUMHYECKUH CcOCTaB  (3arpsi3HUTENIM, MAaKpO- W MHKPOAJIEMEHTHI).
O06paboTka pe3ynbTaToB HccienaoBanusa. OlleHKa KauecTBa HCCIEAYeMOTO
o0bekTa
UCXOJsI U3 PE3YJIbTaTOB XMMHUYECKOTO aHATN3a
[IpomexyTouHas aTTecTalus 1Mo AUCHUIUIMHE (IK3aMEH ) 6

Bcero
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3.YUYEBHO-METOANYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECHEYEHME ITPOT'PAMMBI YYEFHOM JJUCIIUTIIUHBI.
Yci0BuS peajiM3aiuy NPporpamMMel 001e00pa3oBaTe/bHOM TUCHUILINHBI.

TpedoBaHus K MUHUMAJIBLHOMY MATEPHATBLHO-TEXHHYECKOMY 00eceyeHHIo.
Jis  peanw3anmuu MPOTPAMMBI  TUCIUIUIMHBI JIOJDKHBI OBITH TMPEAYCMOTPEHBI  CIIEAYIOMIHE
CHCIHAIbHBIC IMOMEIICHUS: YyYeOHBIH KaOMHET XUMUU W/WIM y4eOHOH XUMHUYECKOU
naboparopum.
OOopynoBanne y4eOHOro kaOMHera (HarjasAHble NOCOOMS): HAOOpBHl IIAPOCTEPIKHEBBIX
MOJIeNIed MOJIEKYJ, MOJENH KPUCTAIUTMYECKHX PEIIETOK, KOJUICKIIMH MPOCTBIX M CIOXKHBIX
BEIIECTB W/WIIM KOJUICKIIMU TOJMMEPOB; KOJUIEKIHMSI TOPHBIX MOpPOJ M MHHEPAJoB, TalOnuia
MemnneneeBa, yueOHbIe PHIIBMBI, IUPPOBLIE 00pa30BaTEIBHBIE PECYPCHI.
Texunyeckue cpeacrBa 00y4eHHs: KOMITBIOTEp C YCTPOWCTBaMH BOCIIPOM3BEICHHS 3BYKA,
MPUHTEP, MYIBTHMEINA-TIPOCKTOP C 3KPAHOM, MYJIbTHMEIUHHAS OCKA, YKa3Ka-TIpe3eHTep IS
MIPE3EHTALM.
O6opynoBanue Jadoparopum u padodyux MecT JadOpaATOPUHU: MEH3YPKH, TUIETKU-
KaIeJIbHUIBI, TEPMOMETPBI, MHKPOCKOTI, JIYITBI, PEIMETHBIC U IMOKPOBHBIE CTEKJIA, TUTAHIIETHI
JUIA KalleIbHBIX peakiuid, (uiabTpoBaibHas Oymara, TPOMBIBATIKH, CTCKJISIHHBIC MPOOUPKH,
pe3nHOBBIE TPOOKH, (PoHapukHW, HAOOP PEAKTUBOB, CTCKISIHHBIC ITAJIOYKH, INTATUBBI IS
MPOOUPOK;MEPHBIC ITUIHHIPHI, BOPOHKH CTCKJISTHHBIC, BOPOHKH JICTUTEIbHBIC ITHIHHIPUICCKHC
(50-100 wmut), cTymku ¢ mecTUKOM, (GappopoBbIe YallKu, MUHIEThI, QUIBTPHl OyMaXkKHbIC, BaTa,
MapJisi, 4YacoOBbI€ CTEKJIA, O3JCKTPOIUIMTKH, JIa0OpaTOpHBIC IITATHBBI, CIUPTOBBIE TOPEIKH,
CIUYKH, TpUOOp Ui MOJIY4YEHHUs ra3oB (MU MpoOHpKa ¢ Ta300TBOAHON TpyOKoOii), AepxaTenn
Ui IPOOUPOK, CKIISIHKU JUIsl XpaHEHUs PEaKTUBOB, Pa3/IaTOUHbIE JIOTKH; XUMUYECKHE CTAKaHbI
(50, 100 u 200 mur);mImaTeny; MAHIETHI; TUTEIbHBIC IIUMIIBI, CEKYHIOMEPHI (TaliMephl), MEpHBIC
npooupku (Ha 10-20 mu) m Mepubie koyiObl (25, 50, 100 u 200 mur), BoastHas OaHst (WiH
TEPMOCTAT), CTCKJISHHBIC TMaJOYKH,; KOHWYECKHE KOJObI st TuTpoBanus (50 m 100 wmu);
WHIUKAaTOpHBIE TOJOCKM sl onpeneneHus pH wu craHgapTtHas WHIMKATOpHAs IIKaja;
YHUBEpCaIbHBIN HHANKATOP; uneTky Ha 1, 10, 50 M (v mo3atopsl Ha 1, 5 u 10 mur), GropeTku
JUTsl TATPOBAHUS, MeIUIIMHCKUE mrpuilbl Ha 100—150 M, mabopaTopHbie W/UITN aHATUTUYECKUAC
Bechbl, pH-MeTphl, cymmnbHbIN mKad, U Ap. 1abopaTopHOE 000PyIOBaHUE.
HNudopmannonnoe odecnevyenne peajau3anum NporpamMmai.
Jlia peanuzanuu mporpamMmbl OMOIHOTEUHBIH (QOHJ 00pa30BaTEIbHOW OpPraHU3alMK JOJLKEH
MMETh TI€YaTHBIE WM JJIEKTPOHHBbIE oOpa3oBaTelbHble UM HHPOPMAIMOHHBIE PECYpPCHI,
PEKOMEHI0BaHHBIC JJISl MCIIOJIb30BaHUS B 00pa30BaTEILHOM IIpOLIECcCe, HE CTaplle MATH JIeT ¢
MOMEHTA U3/IaHusl.
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4. KoHTpOJIb U OLIEHKA Pe3y/JIbTATOB OCBOEHHS 001I€00Pa30BaATEIbHOM U CHUTLTHHBI

KoHTpons U olieHKa pe3ynbTaToB OOYyYEHHUs OCYIIECTBIISETCS IPENoJaBareieM B Ipolecce
MIPOBEJICHUS] TPAKTUYECKUX 3aHATHM U Ja00paTOpHbIX paboOT, TECTUPOBAaHUS, a TaKKe
BBINIOJIHEHUSI ~ OOy4YaloIMMHUCA  WHAMBUIYaJIbHBIX  33JaHUN, TPOEKTOB, HCCIIEJOBAHMM.
Pesynbratel oOydeHMs] OIpenenstoT, uTo oOydaroluecs MAODKHbI 3HaTh, MHNOHMMATh U
JEMOHCTPHUPOBATH 110 3aBEPLUICHUN U3Y4YECHUS JUCIUIUINHBL.

Jig  dopMupoBaHMS, KOHTPOJISI W OLIEHKM pPE3yJIbTaTOB OCBOECHHUS Y4YEOHOW AMCLUIIIMHBI
HCIOJIb3YEeTCSI CUCTEMA OLIEHOYHBIX MEPONPUATUH, PEICTABISIONIas COO0N KOMILIEKC y4eOHbIX
MEpPOTIPUATHI, COTJIACOBAHHBIX C pe3ylbTaTaMu OOy4deHHS U Cc()OpPMYIHPOBAHHBIX C YU4ETOM

OI'OC COO (npeametHsie pe3yabTaThl o aucuumuinae) 1 @I'OC CIIO.

Mopnyns / Paznen
Ne / Tema Pe3ynbrar 00yuenus OneHOYHbIE MEPONIPUATHUS OK
I OcCHOBHOM MOTyJTh
1 Pazgen 1. dopmynupoBaTh 6a30BBIC
OcHOBBI MIOHATHS U 3aKOHBI XUMUU
CTPOEHHUS
BellleCTBa
11 Crpoenue Cocrapiarh xumuueckue | Tect «CTpoeHne aToMOB OK 01
aTOMOB (hopMyIbl COeTMHEHMI B XUMHUYECKUX HIEMEHTOB U
XUMHUYECKUX COOTBETCTBUU CO IIPUPOJA XUMHUECKOM CBSA3H».
3JIEMEHTOB U CTENEHBIO OKUCIICHUS 3ajauu Ha COCTaBJICHUE
npupoja XUMHUYECKUX 3JIEMEHTOB, XUMHUYECKUX POpMYIT
XUMHUYECKON MCXO/JISl U3 BAJICHTHOCTH U | ABYXaTOMHBIX COE€IUHEHUMN
CBS3U ANEKTPOOTPHUIATENLHOCTH | (OKCUIOB, CYIb(UIOB,
THUIAPUJIOB U T.I1.).
12 Ilepuomnueckuit | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie | OK 01
3aKOH U TaONMUIA | XUMUYECKHE PIEMEHTHI B | TEOpETHYECKUE 3a/IlaHus Ha OK 02
J.N. COOTBETCTBUU CHX XapaKTEePU3aLUI0 XUMHUECKUX
Menpeneesa II0JIO)KEHHUEM B areMeHTOoB: «MeTamndeckue /
NEePUOJINYECKON CUCTEME | HEMETaJUIMUECKHE CBOICTBA,
XUMHUYECKUX HJIEMEHTOB ANEKTPOOTPULIATENBHOCTD U
JA.1. Menpeneesa CPOJICTBO K DJIEKTPOHY
XUMUYECKUX HJIEMEHTOB B
COOTBETCTBUE CUX
AJIIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
MIEPUOINYECKOMN




CUCTEMEC XUMHNYCCKUX
anemeHToB JI.1. Meneneeray.

Pasznen 2.
XUMHYECKHUE
peakiumn

CocraBiiTh ypaBHEHUS U
CXEMBI XUMUYECKUX
peakuui

KonTponbhas padora
«CTpoeHue BelecTBa u
XUMHAYECKHE PEAKIIUNY

2.1

Tumsl
XUMHYECKUX
peakuui

CocraBnaTh peakuuu
COCIIMHEHUS, pa3JI0KEHUs,
oOMeHa, 3aMeIleHUS,
OKHCITUTEIHHO-
BOCCTaHOBHTEIIHHBIC
PEaKIHy U peakiiuu
KOMIUTIEKCOOOpa30BaHuUs
(Ha mpumepe
THJIPOKCOKOMITJIEKCOB
QITIOMHUHUS ¥ LIUHKA) C
y4acTHEM
HEOpPraHN4eCKUX BEIIECTB

1. 3agaun Ha cocTaBiieHHE
YPaBHEHUH pPEaKLUi:
COCMHEHUS, 3aMEIICHUS,
pasnoxeHusi, o0OMeHa u
pEeakIuii C yayacTueM
KOMIUIEKCHBIX CO€TMHEHU (Ha
npumMepe
TUIPOKCOKOMIUIEKCOB
AITIOMUHUS U IUHKA);
OKHUCITUTEITHHO-
BOCCTaHOBUTEJIbHBIX PEaKIUil
C UCMOJIb30BaHUEM METO/1a
AJIEKTPOHHOTO OajaHca;

C yJacTHeM KOMILJIEKCHBIX
COoeIMHEHUH (Ha MpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U
AITFOMUHHS ).

2. 3ajauu Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePUCTHUK MPOAYKTa
pEaKIuy COeTMHEHHUS,
MaccOBOU Wiy 00EMHOHN 10U
BBIXOJIa MPOYKTA PEaKIUU
COEIMHEHUS OT TEOPETUUECKU
BO3MOYHOT0; 00BEMHBIX
OTHOIICHHI T'a30B;
KOJMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BEILIECTB U MPOJYKTOB
peaxIuu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA)
MIPOJIYKTa PEAKLUHU, €CIIU OJTHO
13 BEIIECTB JaHO B BUE
pacTBOpa C OINpeAeIeHHON
MAacCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA.

OK 01

2.2

DNEKTPOTUTHYEC
Kast
IHACCOIHAIINS 1
HOHHBIH 00MeH

CocCTaBisiTh ypaBHCHHS
XUMUYECKUX PEAKIHH
HOHHOI'0 OOMEHa ¢
y4acTHEeM

3amaHus Ha COCTaBICHHUE
MOJIEKYJISIPHBIX U HOHHBIX
peaKkuuii ¢ y4aCTUEM OKCHJIOB,
KHUCJIOT, OCHOBAHUM U COJICH,

OK 01




HCOPraHNM4YCCKUX BCIICCTB

WOHHBIX PEaKLUUN TUAPOIIN3a
COJIEH, YCTAHOBJIEHUE
HU3MCHCHHUA KUCIIOTHOCTH
Cpenbl.

Jlaboparopnas pabota
«Peakuuu ruziponmnszay.

3 Paznen 3. Uccnenosats ctpoenne u | KonrposipHas padoTa
Crpoenue u CBOMCTBa HeopraHnieckux | «CBONHCTBAa HEOPraHUYECKUX
CBOICTBa BEILIECTB BEILIECTB)

HEOPraHWUYECKUX
BEIIECTB

3.1 Knaccugukanus, | Knaccupuuuponarsb Tect «Homenkiarypa u OK 01
HOMEHKJIATYpa U | HEOPraHUIECKHE HA3BaHWE HEOPTraHUICCKUX
CTpOEHUE BEI[ECTBA B COOTBETCTBHH | BEIIECTB UCXOS M3 MX
HEOPraHWYECKHUX | C UX CTPOCHHUEM XUMHUYECKOH (OPMYIIBI HITH
BEIIECTB COCTAaBJICHNE XUMUICCKOM

(bOpPMYITBI HCXOJIS U3 HA3BaHUS
BEIL[ECTBA 10 MEXIYHAPOHOU
WU TPUBHUAIBHOU
HOMECHKJIATYPE».

3agaun Ha pacyeT MacCOBOM
7o) (MacChl) XHMHYECKOTO
3JIeMeHTa (COeTUHEHHUS]) B
MoJIeKyJIe (CMecH).
[IpakTyeckue 3a1anus 1Mo
Kiaccuukanuu,
HOMEHKJIaType U XUMUYECKHM
dbopmyIamM HEOPraHUYECKHUX
BELIECTB Pa3IUYHbBIX KIIACCOB.
[TpakTrueckue 3agaHus Ha
OmpeesieHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHUIa
XUMHYECKON CBSA3H U TUIIA
KPUCTAJUTMYECKON PEIIeTKH.

3.2 dusuko- VYcranaBnuBaTh 1. Tect «OcobenHocTn OK 01
XUMHUYECKHUE 3aBHCHMOCTb (PU3HKO- XUMHUYECKUX CBOMCTB okcuos, | OK 02
CBOICTBa XMUMHYECKUX CBOICTB KHUCJIOT, OCHOBAaHUH,
HEOPraHMYECKUX | HEOPraHMYECKHX BEHIECTB | aM(pOTEPHBIX THUIPOKCUIIOB U
BEIIECTB OT CTPOEHUS aTOMOB H coJei.

MOJIEKYII, a TaKXXe TUIIa
KPUCTAJNIMYECKOU
pELIeTKH

3a,I[aHI/I$I Ha COCTaBJICHHUC
ypaBHeHI/Iﬁ XUMHUYCCKUX
peaKuHﬁ C Yy4aCTUECM IIPOCTHIX
N CJIOKHBIX HCOPraHUYCCKUX
BCIICCTB: OKCHUAOB MCTAJJIOB,
HCEMCTAJJIOB U aM(I)OTepHLIX
9JICMCHTOB; HCOPIraHNYCCKUX
KHUCJIOT, OCHOBaHUI U
aM(I)OTepHBIX TUOPOKCUIOB,
HCOPTraHNYCCKUX coneﬁ,
XapPaKTCPUIYIOIINX UX
CBOCTBA H CIIOCOOBI




HOJIyYEHUS.
IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3aaHUS Ha
CBOICTBA U MOJyYCHHUE
HEOPraHUYECKHUX BEIECTB.
JlaGoparopnas padota
«CBolicTBa METAJJIOB U
HEMETAJIJIOBY.

3.3 [IpounsBoacTBO Ob6ocHoBbIBath 3HaueHue | [Ipaktuko-opuentupoBannsie | OK 01
HEOPraHUYECKUX | ¥ IPUMEHEHUE 3aJIaHKs 110 COCTABIIEHHIO OK 02
BEILECTB. HEOPraHMYECKUX BELIECTB | XMMHUYECKUX PEeaKLUi ¢
3HaueHue u B OBITOBOM U Y4aCTHEM HEOPraHUYECKUX
MIPUMEHEHHE B MIPOU3BO/ICTBEHHON BELIECTB, UCIIOJIb3YEMBIX JJIS
OBITY U Ha NeSITEIbHOCTH YeJIOBEKa WX UICHTU(PUKAIIUN U
MIPOU3BO/ICTBE UX (PU3UKO-XUMHUYECKUMHU | MPOMBILIUIEHHBIX CIOCOO0B

CBOWCTBAMM MIOJIyYEHHUS.

4 Paznen 4. UccnenoBats ctpoenne u | KontponbHas padota
Crpoenue u CBOMCTBA OPraHUYECKHUX «CTtpoeHue u CBOMCTBA
CBOICTBa BEILECTB OpraHNYECKUX BEIIECTB)»
OpraHUYECKUX
BEIIECTB

4.1 Knaccudukanus, | Knaccupuuuponartsb 3a/aHus Ha COCTaBIICHHE OK 01
CTpOEHHE U OpraHMyYecKre BEeUIeCTBa B | Ha3BaHUI OpPraHU4YeCKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH M0 TPUBUATIBLHOU
OpraHUYECKUX CTpOEHUEM WM MEXKIYHApOIHOM
BEILIECTB CHUCTEMAaTHYECKOU

HOMEHKJIaType.

3amaHus Ha COCTaBJIICHUE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYECKUX BEILECTB
OT/IEJbHBIX KJIACCOB.

3. 3aauun Ha onpeaeIeHue
npocTeumen GopmMyIibl
OpraHUYeCcKON MOJIEKYJIbI,
UCXOJsI U3 DIIEMEHTHOTO
cocrana (B %).

4.2 CBoiicTBa YcTaHnaBiauBaTh 3agaHusd Ha COCTaBJIICHUE OK 01
OpraHUYECKHX 3aBUCUMOCTb (PU3UKO- YPaBHEHHI XUMHYECKUX OK 02
COeIMHEHU N XMUMHYECKUX CBOICTB peaxiuii ¢ yuactueM

OPraHu4YCCKuX BCUICCTB OT
CTPOCHHA MOJICKYIJI

OpPraHWYECKUX BELIECTB Ha
OCHOBaHMHU MX COCTaBa U
CTPOEHHUS.

3a1aHus Ha COCTaBIICHUE
YpaBHEHUI XUMHUYECKUX
peakuuii, WIUTFOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
NPOTEKaHMs JAHHBIX pEaKIHii
U TEHETUYECKOH CBSI3U
OpPraHNYeCKUX BEIIECTB
pa3HBIX KIJIAcCOB.




PacueTnbie 3amauu no
YPaBHEHUSIM PEAKLUMN C
Y4aCTUEM OPraHUYECKUX
BEILIECTB.

Jlaboparopnas pabota
«lomyueHune sTuneHa u
V3yYCHHE E€r0 CBOMCTBY.

4.3 Opranuueckue Ob6ocHoBbIBaTh 3HaueHue | Ilpaktuko-opuentupoBannsie | OK 01
BEILECTBA B Y [IPUMEHEHUE 3a/1aHMs 110 COCTABJIEHHIO OK 02
KU3HEJCATCIILHO | OPraHNYCCKUX BEUISCTB B | XUMHUYECKUX PEAKIUH C
CTH YeJIOBEKa. OBITOBOM 1 y4aCcTHUEM OPTaHHYECKUX
[Tpou3BOICTBO M | MPOW3BOICTBEHHOM BEIIECTB, HCIIOJIB3YEMBIX JIJIsI
MIPUMCHCHHE JeSITEITbHOCTH YeJIOBEKa WX UICHTH(PHUKAIUU B OBITY U
OpPraHHYECKUX UX (PU3UKO-XUMHUYECKUMHU | MIPOMBIIUICHHOCTH.

BEIIECTB B CBOMCTBaMH
MTPOMBIIIIJICHHOCT
"

5 Paznen 5. Uccnenosats paBHoBecue | KontposbHas paboTa
Kunernueckue 1 | 1 CKOpOCTh XUMHYECKUX «CKOPOCTh XMUMUYECKOMN
TEPMOJIMHAMHYEC | peaKIui PEaKIUU U XUMUIECKOE
C Kue paBHOBECHEC)
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX
peaknui

5.1 Kunernueckue HccnenoBaTh BusiHUE 1. JlaboparopHuas paboTa Ha OK 01
3aKOHOMEPHOCTH | KOHIECHTPALMU BBIOOD: OK 02
MPOTEKAHUS pearupymomux BemectB U | «OmnpeneneHne 3aBUCUMOCTH
XUMHYECKUX TEMIEPATyphbl HA CKOPOCTh | CKOPOCTU PEAKIUHU OT
peakuuit XUMHUYECKUX peaKlui KOHIIEHTPALIUU Pearupyromunx

BELIECTBY;

«OrmpeeneHue 3aBUCUMOCTH
CKOPOCTH pEaKIMH OT
TEMIIEPATYPHI».

2. IlpakTtuko-
OPUEHTUPOBAHHBIC
TEOpeTUYecKHe 3a1aHus Ha
aHayu3 (aKTOPOB, BIUSIONIUX
Ha U3MEHEHUE CKOPOCTHU
XUMHYECKON PEaKIIHH.

5.2 Tepmoaunamuye | McciaenoBarh BausiHUE 3amaun Ha pacueThl TemioBeix | OK 01
C KHe M3MEHEHUS KOHIEHTpAIMH | 3p(HEKTOB XUMUUECKUX OK 02
3aKOHOMEPHOCTH | BEIIECTB, PeaKIUU CPellbl | peakluii U onpeaeneHre TUIa
MPOTEKAHUS U TeMIepaTypbl Ha peaxiuu (1o TeTI0BOMY
XUMHYECKUX CMEIIeHNE XUMHYECKOTO s deKTy: 3K30- U
peaxiuii. paBHOBECHS HHIOTEPMUYECKUE).

PaBHOBecue [TpakTHKO-OpHUEHTUPOBAHHBIE
XUMHYECKUX 3a/laHus HA TIPUMEHEHUE
peakuui npunnuna Jlelllarense mis

HAaXOKIACHUSA HAITPABJICHHUA
CMCHICHUA PAaBHOBCCHA
XUMHYECKOM PCaKIMu U




aHam3 (aKTOPOB, BIUSIONIUX
Ha CMEIICHNE XUMHYECKOTO
paBHOBECHS.

Jlaboparopnas pabota
«M3y4yeHue BIUsAHUA
pa3uyHbIX (PaKTOPOB HA
CMeIEHHE XUMUYIECKOTO
paBHOBECHSD.

6. Pazgen 6. UccnenoBats aucnepcusie | Kontposbhas paboTa o teme
HucnepcHbie CHCTEMBI «JlucnepcHple CUCTEMBD)
CUCTEMBbI
6.1 JucnepcHsie Pasnuuare ucTuHHBIC 3aauy Ha MPUTOTOBIIEHUE OK 01
CHCTEMBI M PacTBOPBI, KOJUIOMIHBIE PacTBOPOB. OK 02
(akTopbl UX pacTBOpHI U [TpakTHKO-OpHUEHTHPOBAHHbIE
YCTOWYMBOCTHU rpyboaucrepcHbie pacueTHbI€ 3a/1aHus Ha
CUCTEMBI Ha OCHOBE JICTIEPCHBIE CUCTEMBI,
XMUMHUYECKOTO UCIIOJIb3yeMblI€ B OBITOBOW U
JKCIIEPUMEHTA MIPOU3BOJICTBEHHON
JIeSITEIbHOCTH YEJIOBEKA.
6.2 Uccnenoanue UccnenoBats huszmko- JlaGopartopnas pabota (Ha OK 01
CBOICTB XUMHUYECKHE CBOMCTBA BBIOOD):
JMCTIEPCHBIX Pa3IUYHbBIX BUJIOB [TpuroToBieHne pacTBOPOB;
CUCTEM JMCTIEPCHBIX CHCTEM HccnenoBanue 1ucnepcHbIX
CUCTEM.
7 Pasnen 7. Wccnenosarts cBolicTBa
KauectBennsie OpraHUYECKUX U
peaxkuuu HEOPraHMYECKUX BEILEeCTB
oOHapyXeHUS C UCTOJIb30BaHHEM
OpraHMYECKUX U | KAYECTBEHHBIX peaKuit
HEOPraHUYECKUX
BEIIECTB
7.1 OGnHapyxeHue HccnenoBaTh 1. Jlaboparopuas padora (Ha OK 01
HEOPraHMYECKUX | KaueCTBEHHBIC PEaKIuu BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB | AHAIUTUYECKUE PEAKIINU
AHHUOHOB kaTtuoHoB [-VI rpynm;
AHanUTUYECKUE PEeaKINU
AQHUOHOB.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBIICHUE YPaBHEHUI
peaxiuii OOHapyKEeHUS
kaTtuoHOB [-VI rpynn u
AQHUOHOB, B T.Y. B
MOJIEKYJIIPHON U HOHHOU
dopmax.
7.2 OOHapyxeHue Hccnenosats 1. JTaboparopHas paboTa (Ha OK 01
OpraHU4ecKuX KayeCTBEHHBIE PEAKIINU BBIOOD):
BEILECTB OpPraHMYECKUX KauecTBeHHbBIE peakiuy Ha
OTZIENbHBIX COEIMHEHUH OTAEIBHBIX OT/IEIIbHBIE KI1ACChI
KJIACCOB C KJIaCCOB OpraHMYECKUX BEILECTB;
HCII0JIb30BAHUEM KauecTBeHHbI aHATN3
Ka4eCTBEHHBIX OpPraHUYECKUX COEAUHEHUH O
peakuui (YHKIIMOHATILHBIM TPYIIIAM.




2. llpakTrueckue 3aaHus Ha
COCTAaBJICHNE KaUECTBEHHBIX
peakuuii OOHapyKEHHS
OPraHUYEeCKUX COCIUHECHUM.

8. Pa3znen 8. Xumus | OuenuBarts nocineAcTsus | 3amiuTa keiica (¢ yuerom
B OBITY H OBITOBOM U Oymymieit mpodeccuoHaIbHON
MIPOU3BOJICTBEHH | MPOU3BOJACTBEHHOM JESITEIbHOCTH)

Ol IeATENIBHOCTH | JESITEIbHOCTH YEJIOBEKA C
YesloBeKa HO3UIMHI 3KOJOrM4ECKON
0€30MacCHOCTH

8.1 Xumus B 6Ty 1 | OuenuBars nocneactsus | Kedic (c yuerom Oynyueit OK 01
NPOM3BOJCTBEHH | OBITOBOM U poeCCHOHATBEHOM OK 02
o MIPOU3BOJICTBEHHON nesTenbHOCTH) Bo3moxkHbIe OK 04
NeSITEIbHOCTH NeSITEIbHOCTH YEJIOBEKa C | TEMbI KEHCOB: OK 07
YyernoBeKa MTO3HUIIMH 3KOJIOTHYECKOU [Torennenune kumara u

0e30MacHOCTH BBICBOOOKIEHUE Ta30BbIX
TUAPATOB CO JHA OKeaHa.
bynymue marepuans s
aBWa-, MallluHO- U
npruOOPOCTPOCHHUSL.
HoBbsie maTepuansl s
COJIHEYHBIX OaTapeit.
JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENapaToB.

9.2 Paznen 9.2. HuTtepnipeTupoBath YuebHO-HucCne10BaTeIbCKUN
HccnenoBanue 1 | XMMUYECKHE MPOLIECCHI U | TIPOEKT (C yueTom Oymymeit
XUMUYECKUN SIBJICHHS B TeXHOC(hepe npoeCCUOHATBHOU
a”HaIN3 00BEKTOB JIESATETLHOCTH)

TEeXHOCHEPbI

9.2.1 | OcHOBBI BrimonnsaTe nosabeii uki | JlabopaTopHas pabota OK 01
nabopaTtopHoit 9KCIEPUMEHTAJIBLHOTO «OCcHOBBI J1abopaTopHO
MIPaKTUKU B UCCIIEJIOBAHMUS C MPAKTHKN.
podeccuoHalIbH | COOJIIOIEHUEM TIPABUIT Tunosble pacyeTsl O
BIX 6e30MmacHOro OOpaIleHus C | TeMaTUKE SKCIIEPUMEHTA.
naboparopusix BElECTBAaMU U 3aaun Ha BHIYHCIICHUE

1a00pPaTOPHBIM CpEIHEro 3HaYCHUS

00opynoBaHUEM 9KCIEPUMEHTATbHBIX JIaHHBIX,
MOTPEIIHOCTH.
[IpencraBnenue pe3yabTaToB
SKCIIEPUMEHTA B Pa3IHMYHOMN
dopme (Tabnuua, rpaduk,
OTYET, IOKJIAJl, IPe3eHTalus).

9.2.2 | Xumuueckuii UccnenoBaTe xumMuueckuil | 3ajauu Ha ONpeielIeHUE OK 01
aHau3 mpoo COCTaB MPo0 TEXHUYECKOH | METAIIOB, HEOPTaHUYECKHX OK 02
TEXHUYECKOU BOJIbI AHUOHOB U OPTaHUYECKUX OK 07
BO/IbI BELIECTB B TEXHUUECKOM BOJIE

pa3HOro Ha3HAYEHUS.
[TpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHUE 3aJaHNS Ha
COCTaB BOJIbI M CIIOCOOBI
BBIpA)KEHUs! KOHLIEHTPAIMH 1




nepecyeT KOHIEHTpaLuii (¢
UCTIOJIb30BaHUEM
HOPMATUBHBIX JIOKYMEHTOB).
3ananne « XMMUUYECKHUI COCTaB
TEXHUYECKOH BOJIbI, THUII BOJIBI
U CIIOCOOBI €€ MPUMEHEHUS (C
UCTIOJIb30BaHUEM
HOPMATUBHBIX JIOKYMECHTOB).
JlabopartopHnast pabota (Ha
BBIOOD):

Onpenenenue XJI0puI0B
METOJIOM TUTPOBAHUS B
TEXHUYECKOH BOJIE;
Ornpenenenne )KeCcTKOCTH
TEXHUYECKOH BOJIBI METOJIOM
TUTPOBAHHSI.

9.2.3 | XumMnueckunii UccnenoBats conepxanue | TecT mo Teme « XMUMHUECKHI OK 01
KOHTPOIIb YITIEKUCIIOTO Ta3a B cocras atmocdepHoro Bozayxa | OK 02
KauecTBa BO3JTyXe ¥ BO3/TyXa paboueii 30HbI». OK 07
BO3JTyXa [TpakTHKO-OpHEHTHPOBAHHBIE

3aJaHnsg Ha XUMHAYECKUI
aHaJIM3 COCTaBa BO3/yXa.
JlaGoparopnas padota
«Omnpenenenue coepxKaHus
YIJIEKHUCIIOTO T'a3a B BO3AyXE
MIOMEIICHUS SKCIIpecc-
METOIOM.

9.2.4. | Xumuieckuit HccnenoBaTh mpoOsI [IpakTuko-opuentupoanusie | OK 01
aHaIM3 Ipoo MAaTepHaioB CTPOUTENBHO- | 3a1aHMs 110 XUMUYECKOMY OK 02
MaTepHUaIoB pecTaBpaloOHHON aHaIU3y MPo0 MaTepUaIoB OK 07
CTPOMTEIBHO- JEeSITEIbHOCTH U IU3aliHa | CTPOUTEIHHO-
pecTaBpairoHHO pecTaBpaliOHHOM
1 IeATENIbHOCTH NeSITeTbHOCTH U IN3aliHa.

Y Tu3aifHa JlabopaTtopnas pabora (Ha
BBIOOD):
N3rotoBneHue kpacox (1oaoop
MUTMEHTOB ¥ CBSI3BIBAIOIINX
BEILIECTB);
HccnenoBaHue CBOMCTB
BSDKYIIIUX BELIECTB Ha
pUMepe THIICA.

9.2.5. | UccnenoBanue UccnenosaTth XUMHUECKUN | YUeOHO-UCCIIEN0BATEILCKAI OK 01
00BEKTOB cocTaB 0ObEKTOB IPOEKT B 00JacTu OK 02
TeXHOChEPHI TexHOoc(ephl Ha pUMEpe | HcCIeI0BaHusg OOBEKTOB 85 847‘

TEXHUYECKOM BOJBI U
MaTCepHraJIOB CTPOUTCIILHO-
peCTaBpaHHOHHOﬁ
JIeSITeILHOCTH U Iu3aiiHa

TeXHOC(hEpHI.

Bo3Mo’kHBIE TEMBI IPOEKTOB:
Kontpous xauecTBa
TEXHUYECKOH BOJIBI Pa3HBIX
BUJIOB B COOTBETCTBHUH C
Mmetoaukamu o I'OCT.
Co3znanue nekopaTUBHON
IITYKaTypKH.




[TurMeHTHI B U3ACTUAX U3
CTEKJI.

HccnenoBanue pa3pyaromero
JIEHCTBUS BOJbI HA
CTPOUTEJIbHBIC MAaTEPUAIIBI.
OrneHka cocTosSHUS BO3AyXa
paboueii 30HbBI CIIEUATUCTA
(TexHoJora, CTpOUTENS U T.II.,
C yuyeToM 00J1acTu
npo¢eCcCuOHAIBHOU
JeSITETbHOCTH ) B COOTBETCTBHH
C HOPMATHUBHBIMU
JIOKYMEHTaMHU.
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