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1 Heap u 3apa4u AUCHUILIHHDBI

dopMUpOBaHUE Y CTYJAEHTOB MPEACTABICHHUS O XUMUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAay4YHOW KapTHHBl MHpa KAaK OCHOBBI TPUHATHS PEIICHUH B >KU3HEHHBIX M TPOU3BOJICTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOT'O MOBEICHUS B IPUPOTHOM Ccpejie.

3agaun:

1) chopmupoBaTh TOHMMAHUE 3aKOHOMEPHOCTEH IPOTEKAHUS XUMUYECKHUX MTPOILIECCOB U SBJICHHIMA
B OKpYXKaloleh cpezae, IEIOCTHOW HaydHOW KapTHHBI MHpPA, B3aUMOCBSI3M M B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUSI COCTABIIATH (DOPMYJIbI HEOPTAaHUIECKUX U OPTaHUUYECKHUX BEIIECTB, YPABHCHHS
XUMUYECKUX pPEAKIUH, OOBSCHATb WX CMBICH, HWHTEPIPETHUPOBATH PE3YJIBTATHl  XUMHUYECKUX
AKCTICPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS NPOCTEHUIINX XHUMHUYECKHX SKCIEPUMEHTAIBHBIX
WCCJICIOBAaHUI ¢ COOJIOICHHEM IIpaBUJI 0€30MacHOro OOpalleHus C BEIIeCTBAaMU M J1a0OpPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh yMEHHUS WHCIIOJIIB30BaTh HHQPOPMAIMIO XHUMHUECKOTO XapakTepa W3 Pa3IUYHBIX
HCTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3HPOBATH TOCIEIACTBUS CBOEH NEATEIbHOCTH U XUMHYECKHUX
MIPUPOIHBIX, OBITOBBIX U IMTPOM3BOJICTBEHHBIX MPOIIECCOB;

6) chopmMHupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTHKCHHH XUMUYCCKOW HAYKH W TEXHOJOTHH s
Pa3BUTHS COIMAIBHON U TIPOU3BOIACTBEHHOM cdep.

2 Mecro qucuuniaunsl B crpykrype IIIICC3
VYyebHas TUCHUTIUTMHA « XUMHUSI» U3y4aeTcsl B 00111€00pa30BaTEIbHOM IHKJIE YIEOHOTO TJIaHa.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS CO/IEPKAHUS N CUMIIJIMHBI

[Iponiecc n3ydeHus: AMCHUILUIMHBI HApaBieH Ha (GOPMHUPOBAHUE HJIEMEHTOB CIEAYIOIIMX OOIIMX
xkomneteHuii B coorserctBuu ¢ ®I'OC CIIO cnenumanbHOCTEN JaHHOTO MPOdUIIs:

OK 01. Beibupats criocoOsbl peleHus 3aad npopecCuoHaIbHOM 1eATeIbHOCTH IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHbIE CPEACTBA MOUCKA, aHAIN3a U UHTepIpeTanuyu HHGOopMaIum
¥ MTH(POPMAIMOHHbIE TEXHOJIOTUH JIJIsl BBIOJIHEHNUS 3a]1a4 Po(ecCnoHalbHOM 1eATeIbHOCTH

OK 04. O¢ddexTrBHO B3aMOAECHCTBOBATH M pabOTATh B KOJUIEKTUBE M KOMaH 1€

OK 07. CopnelicTBOBaTh COXpPAaHEHHUIO OKpPYXKaIOIIEH Cpelbl, pecypcocOepekeHn0, MPUMEHSITh
3HaHUS 00 M3MEHEHUHU KIUMaTta, MPUHLHUIBI OEepexIMBOro MpOU3BOJCTBA, 3PPEKTUBHO NeiCTBOBATH B
Ype3BhIYAITHBIX CUTYaIUSIX

OK 09. ITonp30oBaTbes MpoecCHOHANBHON JOKYMEHTAIeH Ha TOCYAapCTBEHHOM U HHOCTPAHHOM
A3BIKAX

1K 3.3. CocTaBnsaTh MoA00PKY 3aKOHOJATENbCTBA U CYA€OHOM MPAKTHKH.

B pe3yabTare 0CBOCHUS IUCHUILIMHBI 00YYAIOUIUICH T0JIKEH:

3HATH/TIOHUMATh:

- BIIaJIETh CHUCTEMON XMMHYECKUX 3HAHHMI, KOTOpas BKJIIOYAET: OCHOBOIMOJATarollue MOHATHUS
(XMIMUYECKHUI 2JIEMEHT, aToOM, 3JEKTPOHHAs 000JI0YKa aToMa, s-, p-, d-DJIEKTPOHHBIE OpPOUTANIN aTOMOB,
MOH, MOJIEKYJIA, BAJICHTHOCTD, 2JICKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBINA 00bEM, YITIEPOAHBIN CKeleT, (YHKINOHATbHAS IPYIINa, paJAuKall, U30Mepus,
M30MEPBI, TOMOJIOTUYECKUI Psifl, TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOI- U a30TCOAEPKALINE COCIUHECHMS,
OMOJIOTMYECKH aKTUBHBIE BEIECTBA (YIIIEBOABI, )KUPBI, OCTIKN), MOHOMED, MOJTUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  CO€AMHEHHs, KPUCTAJUIMYECKAs PEIIEeTKA, TUIBl XUMHYECKHX pEaKIHH
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIC, 3K30-U JHIOTEPMHUECKUE, PEAaKIUH HOHHOTO OOMEHa), pacTBOp,



ANEKTPOJUTHI, HEDJIEKTPOJIUTHI, JIICKTPOJIUTHYECKAsT JTUCCOIMAIUs, OKUCIUTEIb, BOCCTAHOBHUTEIb,
CKOPOCTh XMMHYECKON peakiuu, XMMHYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI (TCOPUS XUMHYECKOIO
cTpoeHusi opraHuueckux BemiectB A.M. byrtiepoBa, Teopusi 3JIEKTPOIUTHYECKON JUCCOLUALNM,
nepuoanueckuii 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHIA
S3BIK  XUMUH, (PAKTOJIOTUYECKHE CBEICHUS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHMH U 0Oe30MacHOM
UCIIOJIb30BAaHUN BaXHEHMIIMX HEOPraHUYECKUX W OPraHMUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM
JIeSTeTbHOCTH YEJIOBEKa;

- copMHUpOBaTh MPEJICTABICHUS: O XMMHUECKON COCTaBISIONICH eCTeCTBEHHOHAYYHOU KapTHUHBI
MUpa, POJTU XUMHHU B MIO3HAHUU SBICHUI MPUPOJIBI, B (OPMUPOBAHUY MBIIUICHUS U KYJIBTYPhI TMYHOCTH,
ee (hyHKUMOHAIBHON I'paMOTHOCTH, HEOOXOAMMOM JUIsl peICHHUsS] MPAKTUYECKUX 33/1a4 U SKOJIOTMYeCKH
000CHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MIPUPOHOM cpeie.

Ymers:

- YMEThb BBISIBJISATH XapaKTEpHbIC MPU3HAKA W B3aUMOCBS3b W3YUYEHHBIX TMOHATHUMA, TMPUMEHSTH
COOTBETCTBYIOIIME MOHATUS MPU ONHCAHUM CTPOEHUS M CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB W WX TMPEBPALEHUN; BBIABIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C TIOHATHUSAMU U
MIPEACTABICHUSMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yYMEThb HCIIOJb30BATh HAUMEHOBAaHUS XMMHYECKUX COCAMHEHHN MEXIYHapOIHOrO COI03a
TEOPETHUYECKOM M TPUKIATHON XMMHM U TPUBUAJIbHBIC HAa3BaHMS BAXXHEHIIMX BEIIECTB (ITHIICH,
aleTHIIeH, TTIuIepuH, GeHom, GopMalbIeru/l, yKCycHasi KUCIO0Ta, TTUIUH, YTapHbIi ra3, YIIIEKUCIBIHA ra3,
aMMUaK, TralieHas HW3BECTh, HETalleHas W3BECTh, MUThEBAs COJa W JIPYTHX), COCTABIATH (OPMYIIBI
HEOPraHMYECKUX M OPraHWYEeCKUX BEIECTB, YPaBHEHUS XMUMHUYECKUX pPEAKLUi, OOBSCHATH UX CMBICI;
MOATBEPXKIATh XapaKTEPHbIE XUMUUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAMHU U
3aMUCSMU YPAaBHEHUN XUMUYECKUX PEaKIIHi;

- YMETh YCTaHABJIMBATh MPUHAIICKHOCTh U3YUYCHHBIX HEOPTAHMUECKUX U OPTaHUYECKUX BEIIECTB
K OIpPEAEIICHHBIM KJIacCaM U TPYIaM COSIUHEHUHN, XapaKTepU30BaTh UX COCTAB U BaXKHEHIIINE CBOWCTBA;
OTIPENIEeTIATh BUABl XUMUYECKUX CBSI3eM (KOBaJCHTHAs, MOHHAs, METaJuIMuecKasi, BOJOPOJHAs), THIIbI
KPUCTAIIMYECKHUX PELIETOK BEIIECTB; KIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIINU;

- chopMupoOBaTh MPECTABIECHUS: O XUMHUECKOM COCTABIISIONIEH €CTECTBEHHOHAYYHON KapTHUHBI
MUpa, POJTU XUMUHU B TIO3HAHUU SBIEHUI MPUPOJIBL, B (OPMUPOBAHUH MBIIUICHUS U KYJIbTYPbl JMUYHOCTH,
ee (PyHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOMW NJIsi PEUICHUs] MPAKTUYECKUX 3a/1a4 U IKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIIEHUSI K CBOEMY 3[IOPOBBIO U IPUPOTHOM Cperie;

- YMETh MPOBOAUTH PACUYETHI MO0 XUMHUYECKUM (POpPMYJIaM U YPAaBHEHUSIM XUMUUYECKUX PEAKIUH C
UCIONIb30BaHNEM (PU3UYECKUX BENUYHMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpPMaJIbHBIC YCJIOBHsI) Ta30B, KOJIMYECTBA BEIIECTBA; MCIOJIB30BATh B YKU3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM,;

- YMETh TUTAHMPOBATHh W BBIMOJHATh XUMHYECKUN DKCIIEPUMEHT (MPEeBpaIeHUsT OPTraHUYeCKHX
BEILECTB MPU HATPEBAHUU, MOJYYEHUE HTUIIEHA M M3YYEHHE €ro CBOMCTB, KaU€CTBEHHBIE PEaKI[MU Ha
alBACTU/IBI, KpaxMall, YKCYCHYIO KHCIIOTY; JAeHATypalus OEJKOB NMpH HarpeBaHWH, IBETHBIC PEAKIIUU
0eNKOB; MPOBOJUTH PEAKIMU HMOHHOTO OOMEHA, ONPEAeNsTh CPely BOJHBIX PAaCTBOPOB, KaUeCTBEHHBIC
peaknuu Ha cyib(dar-, KapOoHAT- U XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHUSI; peliaTh SKCIEPUMEHTAITHHBIC
3amauyn o temMaMm "Metamnel" u "Hemeramnsl") B COOTBETCTBUU C MpaBUJIAMU TEXHUKH OE€30MaCHOCTH
mpu  OOpallleHWd C BEIIECTBAMH U JIA0OPAaTOPHBIM OOOPYJOBAHUEM; TMPEACTABISATh PE3YIbTaThI
XUMHUYECKOT0 HKCIIEPUMEHTa B (popMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX PeaKIuii U (OpMyIUpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHaJU3WPOBATh XUMHYECKYI0 HWH(MOpMAIMIO, MOIY4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB
(cpenctB MaccoBoi uHpopmaiuu, cetb IHTEpHET U Ipyrue);

- BIAJCTh OCHOBHBIMM METOJaMH HAyYHOIO TMO3HAHUS BEIIECTB U XUMUYECKHUX SIBICHHI
(HabmroieHrne, U3MEPEHHE, SKCTICPUMEHT, MOJICTTMPOBAHHUE);
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- YMETh MPOBOJUTH PACUETHI 0 XUMUUYECKUM (OPMYJIaM M YPaBHEHUSM XUMHUUYECKHX PEaKIHi C
UCIOJIb30BaHUEM (U3UYECKUX BEJIMYMH, XAPAKTEPU3YIOLIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMaJbHBIE YCJIOBMsI) Ia30B, KOJMYECTBAa BELIECTBA; MCIIOIb30BaTb CHUCTEMHbBIE
XUMHUYECKHE 3HAHMS I NPUHATHSA PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM,;

-yMeTh IUJJAHUPOBATh U BBINOJIHATh XMMUYECKUH SKCHEPUMEHT (IIPEeBpallleHHs] OpraHMYecKuX
BEULIECTB IPU HArpeBaHUM, MOJIYYEHHE STUJIEHA U HU3YYEHHE €ro CBOMCTB, KAUECTBEHHBIE PEAaKLUU Ha
JIBJETUAbI, Kpaxmall, YKCYCHYI0 KHCJIOTY; JeHaTypalus OelKOB NpU HarpeBaHWHM, LBETHHIC PEaKLUU
0ETKOB; MPOBOAUTH PEAKIMH MOHHOTO OOMEHa, OIpPENENATh CPeAy BOAHBIX PACTBOPOB, KAUECTBECHHBIE
peakuuu Ha cynb(aT-, KapOOHAT- U XJIOPUI-AaHUOHBI, Ha KATHOH aMMOHMSI; PEIIaTh SKCIEPUMEHTAIbHbIE
3azaun 1o temMam "Metabl" n "Hemeramiel") B COOTBETCTBUU C MpaBUJIAMU TEXHUKH OE€30MIACHOCTH
npu oOpallleHMM ¢ BeUlecTBaMH M JIaOOpaTOpHBIM 00OpYIOBAHHUEM; NPEACTABIATh PpE3yJIbTaThl
XUMHYECKOT0 IKCTIEPUMEHTA B (JOPME 3aIMCH YPaBHEHHI COOTBETCTBYIOIIUX PEAKIHA U (POPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB.

Hcnonb3oBath npuoOpeTeHHbIe 3HAHUSI W YMEHHMS B NPAKTHYECKONl [esiTeIbHOCTH H
MOBCEIHEeBHOM KM3HU:

- co0noJaTh NpaBWila HSKOJIOTMYECKU LIEIecO00pa3HOro MOBEACHUS B OBITY U TpPyHOBOU
JIESITEIBHOCTH B LIEJISIX COXPAHEHHUS! CBOErO 3/10pOBbS U OKpPY)KAlOIIEW MPUPOAHON CpEIbl; YUUTHIBAThH
OIIACHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbl OIPEIEICHHBIX BELIECTB, ITOHMMAsl CMBICI IOKa3aTells
IIPEAEIBHON JOIYCTUMOM KOHLIEHTPALUU.

4 OpFaHI/I3aIII/IOHHO-MeTOIlI/I'leCKI/Ie JaAaHHbIC JUCHUIIJIMHBI

OO011€e€e KOJINYECTBO YacOB AUCIIAIIMHEI COCTABIIAET 72 yaca

KonnuecTBo 4acoB o y4eOHOMY IIaHy
Bun pabotsr
1 cemectp Bcero

Jlekuuu, ypoku 32 32
[IpakTHyeckne 3aHsATHS 28 28
JlaGopaTopHble paboThI 10 10
[TpomexyTouHas arTecTanus 2 2
dopma MPOMEKYTOUHOM aTTECTALUHI JudbdepennmpoBannplii 3a4€T

5 Copnep:kanne U CTPYKTYpPa TUCHHUILJIMHBI
5.1 Conep:xanue pa3ieioB M CHUINLIHHBI

Ne HanmeHoBanue
Copep:xanue pasaena
pasaeJia pasaeJa
OcHoOBHoOE coiep;kaHue

1 OCHOBBI CTPOEHMS BelleCTBA

11 CrpoeHne aToMOB CoBpemeHHass MoJenb cTpoeHus aroma. CHUMBOJIMYECKUH S3BIK
XAMUYECKHAX XUMUU. XAMHYECKUI AJIEMEHT. DJIEKTPOHHAs KOH(HUTypamusi aToma.
3JIEMEHTOB U Knaccuukanuss XMMUYECKUX OJIEMEHTOB (s-, P-, d-3JIEMEHTHI).
npupoja BanenTtHbie 535eKTpoHBI. BaneHTHOCTh. DIEKTpOHHas MpUPOIA
XUMUYECKON XUMHUYECKON CBSI3U. DJEKTPOOTPHULATEIBHOCTh. Buabl XMMHUYECKOM
CBA3U CBA3M (KOBaJeHTHAas, HWOHHAs, MeTaJUIM4ecKas, BOJOPOJHAs) H

croco0bl ee 00pa3oBaHusl.




Ne HaunmeHoBaHue
pasiena pasiena Conep:xanue pasaena
1.2 Ilepnonnueckuit nuYecKas cucremMa xumuuyeckux onemeHtoB .M. Menneneesa.
3akoH W Tabmuna J[.M. | ®usznueckuii cmbicn Ilepuoamueckoro 3akona J[.M. Menneneena.
Menneneena 3aKOHOMEPHOCTH HM3MEHEHHUS] CBOMCTB XHMHUYECKHUX DIJIEMEHTOB,
00pa3yeMbIX UMM HPOCTBIX M CJIOXKHBIX BELIECTB B COOTBETCTBHUHU C
IIOJIOKEHUEM XHUMHUYECKOro 3jeMeHTa B llepuommyeckoi cucreme.
MupoBo33peHYECKOEe U HaydyHOE 3HadyeHHe llepnonnueckoro 3akoHa
.. Menneneesa. Ilpornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHMUYECKHX JJIEMEHTOB. PelleHne INpakTUKO-OpMEHTHPOBAHHBIX
TEOPETUYECKUX  3aJaHUi  Ha  XapaKTepU3alUI0  XUMHUYECKUX
uieMeHToB  «Mertamuinyeckue /  HeMeTaJUIMYecKHe  CBOMCTBA,
ANEKTPOOTPULATEILHOCTh XUMUUYECKUX 3JIEMEHTOB B COOTBETCTBUU C
UX DJIEKTPOHHBIM CTPOCHHUEM M IIOJOKEHHEM B IEPUOIUYECKOU
cucteMe xuMudeckux aiaeMmeHToB J[.M. Menaeneeay
2 XuMHYEeCKHE PeaKkuu
2.1 Tunsl XUMHUECKUX Knaccupukanus u TUNBI XUMUYECKMX pEaKLMM ¢ ydacTHeM
peakuui HEOpraHW4YecKux BemecTB. (COCTaBIEHUE YPAaBHEHHMH pPeEaKIUi
COEUHEHUS, Pa3J0XKEHUs, 3aMelIeHUs, OOMEHa, B T.4. peakuui
TOPEHMS, OKHUCIICHUSA-BOCCTAHOBJICHHUs. YPABHEHUS OKHUCICHUS-
BOCCTAHOBJICHHUSI. Crenenp OKHCJICHUS. Oxucaurens u
BoccTaHoBUTENb. (COCTaBlIieHWE U YPAaBHUBAHHUE OKHUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX PEAKIMI METOAOM 3JIEKTPOHHOro OajaHca.
OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIE peakuuu B IPUpOJE,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KU3HEIESTEIbHOCTH OPraHu3MOB
2.2 Onexrponutnueckas | Teopus SIEKTPOIMTHYECKOW aucconuanuu. MoOHBL. DIEKTPOJIMTSHI,
JaUccouuanus u HeeKTposnThl. Peakuun nonHoro odbmena. CocraBiieHuE peakuuii
MOHHBIA 00OMEH MOHHOTO OOMEHa ITyTeM COCTaBJIEHUS UX IOJHBIX U COKpAIIEHHBIX
MOHHBIX ypaBHeHUH. KHCIIOTHO-OCHOBHBIE peakiuu. 3ajlaHus Ha
COCTaBJICHUE MOHHBIX PEAKIIMH
3 CTpoeHue M cBOIiCTBAa HEOPraHNYeCKHX BellleCTB
3.1 Knaccuduxanus, [Ipenmer HEOPraHU4eCKOU XUMHH. Knaccudukanus
HOMEHKJIaTypa U HEOpraHW4yecKux BemecTB. [IpocTele M CIOXKHBIE BeEIECTBA.
CTpOEHHuE OCHOBHBIE KJIACCBhl CJIOXKHBIX BEHIECTB (OKCHUJbI, THUAPOKCHUIBI,
HEOPraHUYECKUX KHCIIOTBI, CcOJiu). B3auMocBs3p HEOPraHWYECKHX  BEIIECTB.
BEILECTB ArperatHble cocTOsiHUS BemlecTBa. Kpucrannuueckue u aMmopQHbie
BelleCTBA.  THUMNBl  KPUCTANIMYECKUX  PEHIeTOK  (aToMHas,
MOJIEKYJIIpHas, HOHHas, MeTaJuInuecKasi). 3aBUCUMOCTh
(¢u3nYecKuXx CBOMCTB BellecTBa OT THIA KPUCTAJUIMYECKOU
pemeTku. 3aBUCUMOCTh XMMUYECKOW aKTUBHOCTH BELIECTB OT BUJA
XUMHYECKON CBSI3M M THIA KPUCTAUIMYECKON pemeTku. [IpuanHsbl
MHOT000pa3usl BEIIECTB
3.2 duzuko- Mertamnpl. OOume ¢puznvyeckue ¥ XMMUYECKHE CBOWCTBA METAJLIOB.
XUMUYECKHE CrniocoObl nmosydeHus. 3HaueHHe METaNIOB U HEMETAJUIOB B IIPUPOJIE
CBOMCTBA U )KU3HEAEATEIbHOCTH YEJI0BEKA U Oprann3MoB. Koppo3us MeTaios:
HEOPraHUYECKUX BUIBl KOPPO3UH, CHOCOOBI 3aIIUTBl METAVIOB OT KOPPO3HH.
BEILECTB Hemeramnel. OOmwme ¢usnueckue ¢ XMMHUYECKHE CBOWCTBA

HeMmeTauioB. TunuuHble cBoiicTBa HeMmetaioB [V— VII rpymm.




Ne HaunmeHoBaHue
Conep:xanue pasaena
pasjaena pasjaena
Knaccupukanuss u  HOMEHKJIATypa COEIMHEHHH HEMETaJuIOB.
KpyroBopoTbl OHMOre€HHBIX 3JE€MEHTOB B IpUpoAe. XUMHUYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BELIECTB (OKCHIOB,
TMJIPOKCUOB, KUCIIOT, COJEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB MPOCTBIX BEIIECTB, BOJAOPOJHBIX COEIMHEHUH, BBICIIUX
OKCHJIOB U THIPOKCHIOB
3.3 Wnentuduxanms WnenTudukaiyss HeOPraHU4eCKUX BELIECTB C HCIIOIB30BAaHHEM UX
HEOPraHUYECKHUX (U3NKO-XUMHUYECKUX CBOWCTB, XapaKTEPHBIX KaUeCTBEHHbIX
BEILECTB peaknmii. KauecTBeHHBIE peakiuy Ha cyab(haT-, KapOoHAT- U XJIOPU-
AQHUOHBI, HA KATUOH aMMOHMUS
4 CTpoeHne 1 CBOIICTBA OPraHUYeCKUX BelleCTB
4.1 Knaccudukanus, [losiBnenune u pa3BUTHME OpPraHUYECKON XMMHUU Kak Hayku. [Ipeamer
OpraHMYEeCKOM XUMHUU. MeCTO M 3HAYE€HHE OPraHMYEeCKOW XHMHM B
CTPOCHHE U CHUCTEME €CTECTBEHHBIX HayK. XMMHUYECKOE CTPOEHHE KaK IOPSIOK
HOMEHKJIaTypa COEIUHEHUS aTOMOB B MOJIEKYJE€ COIJIACHO MX BaJEHTHOCTH.
OpPraHUYECKUX OCHOBHBIE  TIOJIOKEHUS ~ TEOPUM  XHUMHUYECKOTO  CTPOEHUs
BEILIECTB oprannyeckux coeauHeHnid A.M. byrneposa. YriepoaHslli CKeneT
OpPraHMYECKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOWCTB BEIIECTB OT
XUMHUYECKOI0 CTpoeHus MoJekyil. M3omepus u uzomepsl. [lonstue o
¢bynkunonanbHoM rpynne. Paaukan. I[lpuHuunel knaccudukanuu
OpraHWYECKUX COEAVMHEHUH. MexayHapoaHas HOMEHKJIaTypa |
MIPUHIUIIBI HOMEHKJIATyphl OpraHndYeckux coeauHeHuil. [lonsarue o6
a30TCO/EepKAIINX COEIMHEHMSIX, OMoIOrMYecKn aKTUBHBIX
BELIECTBAaX (yraneBopax, KUPAX, Oenkax " ap.),
BBICOKOMOJIEKYJISIDHBIX ~ COEAMHEHMSIX  (MOHOMEp,  IOJHMMEp,
CTPYKTYpPHOE 3BEHO)
4.2 CBoiicTBa Du3uko-xuMHUIECcKUe CBOICTBa OPraHUYECKUX COeTMHEHNH
OpPraHUYECKUX OTJENBbHBIX KJIACCOB (0COOEHHOCTH KJIacCU(UKALMU U HOMEHKJIATYpBI
COEIMHEHU I BHYTpH KJ1acca; TOMOJIOTUYECKUH ps U o01mas popMyiia; H30Mepus;

¢du3nyeckne CBOWCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEHUS ):
— MpenenbHbIe YITIEBOAOPObl (aJKaHbl M LUKIOadKaHbl). ['opeHune
MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHUKOB TeEIUIa B
MPOMBIIIIICHHOCTH U ObITY. CBOMCTBAa MPUPOJHBIX YTIEBOAOPOJIOB,
HaXO0XJCHHUE B NPUPOAEC U NPUMEHEHHE AIKAHOB; — HENPEICIIbHBIE
(anKeHbI, aJKMHBI M AJKAJMEHBbl) U apOMaTHYECKHE YIIIEBOAOPOIBI.
I'openue anernneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOT'O IIAMEHN
JUISL CBapKH U pe3ku MeTajuioB. Kucnopozicoaepikaiiye coeuHEHUs
(criupThl U (QeHonbl, KapOOHOBBIE KUCIOTHI U 3(UPBI, albJIerubl U
KETOHBI,  UpbI,  yriueBoabl). [IpakTuyeckoe  NpuUMEHEHHE
STUJICHIJIMKOJS, niepuHa, penona. [Ipumenenne gpopmanbaeruia,
alleTanpJerna, YKCYCHOM KHCJIOThL. Mblla Kak COJM  BBICHIMX
KapOOHOBBIX KHCJIOT. Moromue cBoicTBa MblIa. A30TconaepKaiue
COCTUHCHHUS (amMuHBI u AMUHOKHCIIOTHI, OenKn).
BricokoMonekynspHble COEIMHEHUS (cuHTETHYECKHE u
OMOoJIOrNYecKU-aKTUBHBIE). MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO.
[lonuMepusanuss STWIEHA Kak OCHOBHOE HAIpaBJIEHHUE €ro




Ne HaunmeHoBaHue
Conep:xanue pasaena
pasjaena pasjaena
ucnonp3oBaHusa.  ['eHernueckas  CBA3b ~ MEXAYy  Kjaccamu
OpPraHUYECKUX COCAMHECHHUN.

4.3 Wnentudukanus buooprannueckue coenunenus. Ilpumenenue u 6uonoruveckas poib
OpPraHUYECKUX yriaeBonoB. OKHCICHHE YIVIEBOAOB — MCTOYHHUK JHEPIMM JKHUBBIX
BELIECTB, UX opranuzMoB. OOJlacTH TPUMEHEHUs aMHHOKHUCIOT. [IpeBpamieHus
3HAYEHUE U OenkoB mMIMM B opraHusme. buosnormyeckue (yHKIMHM OENKOB.
IIPUMEHEHUE B buonornueckue ¢(yHKIMHM KUpOB. Poib opraHudeckoil Xumum B
OBITOBOH U pernieHUU TpoOJeM MHUIIEBON Oe30macHOCTH. Poiib OopraHu4ecKoi
IIPOU3BOJICTBEHHOU XMMHAW B pEIICHUH TMpOoOJIeM HHEPreTHUecKo Oe30macHOCTH, B
JESTEIBHOCTH pPa3BUTUM MEIULMHBI, CO3JaHUM HOBBIX MAaTEpHUAJIOB, HOBBIX
YeJioBeKa HUCTOYHUKOB SHEPruu (albTEpHATUBHBIE MCTOYHUKH SHEPTUM).

OnacHoCTp BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbl OPraHUYECKHX
BELIECTB OTJENbHBIX KJIAcCOB (YIJIE€BOAOPOAIbI, CIUPTHI, (HEHOJIBI,
XJIODOPIaHUYECKHUE TPOMU3BOJHBIC, aJbJAETMIbl U JIp.), CMBICI
I10Ka3aTessl MPEesIbHO TOMYCTUMON KOHLIEHTPALUU.

5 Kuneruveckue u CKOpOCTb peakIH, €€ 3aBUCUMOCTb OT pPAa3JIMYHBbIX (HaKTOpPOB:
TepMOJIMHAMMYECKHE | IIPUPOJbl PEarupyrolux BEIIECTB, KOHIEHTPALMH pearupyromux
3aKOHOMEPHOCTH BELIECTB, TEMIIEPAaTypbl M IUIOWAAM PEAKIMOHHOW IIOBEPXHOCTH.
NPOTEeKAHUSA TermmoBbie  3QQexTsl  XUMHYECKMX  peakmuwid.  DK30- |
XHMHYECKHX SHOTepMHUECKUe, peakuuu. OOpaTuMocTh peakuuil. XuMHYecKoe
peakuui paBHOBECHE M €r0 CMEIIEHUE M0 JEUCTBUEM pa3INYHbIX (PAKTOpOB

(KOHLIEHTpalMsl pPeareHTOB MM NPOAYKTOB pEakiMH, TaBJIECHUE,
TeMIeparypa) s CO3/aHHs ONTHMAJbHBIX YCJIOBHHM MPOTEKAHUS
xumuyeckux npoueccon. IIpunnun Jle [laTense.

6 PacTBOpBI

6.1 [Tonsatue o pactBopax | PacTBopeHne kak (QU3UKO-XMMHMYECKMH mpouecc. PacTBopsl.

CriocoObl  TIpUTOTOBJICHHUS pacTBOpoB. PacTBOpuMocTh. MaccoBas
J0JIs1  pacTBOpeHHOro BemniecTBa. CMBICT IOKa3aTens MpeAeIbHO
JOTYCTUMOM KOHLEHTPAallud U €ro HCHOJIb30BaHUE B OLIEHKE
9KOJIOTMUECKOMN 0€301acHOCTH. IIpaBuiia HKOJIOTHUYECKU
11e7IeCO00Pa3HOTO MOBENCHUSI B OBITY M TPYIOBOH JEATEIHLHOCTH B
LEISIX COXPAaHEHUS CBOETrO 3/0POBbS M OKPYXKaroLleW IpHUpOIHOU
Cpelpl;  OMAacCHOCTb  BO3JCHCTBUS  HA  JKUBbIE  OPraHU3MBI
ONpEACIEHHBIX BEIIECTB. PelleHne NpakTUKO-OPUEHTHPOBAHHBIX
pacueTHBIX 3aJaHUl Ha PacTBOPBI, UCIOJb3yeMble B OBITOBOM H
ITPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA

6.2 HccnenoBanue [IpuroroBneHre pacTBOPOB
CBOMCTB pacTBOPOB

7 Xumus B ObITY U Hoselimue OOCTHKEHMS XMMHYECKOM HAyKd U XUMHUYECKOH
NMPOU3BOJACTBEHHO# | TexHojmoruu. Ponp XuMum B 00ecredeHHMH SKOJIOTMYECKOH,
AeATeJIbHOCTH HHEpPreTUYecKOil M MUILEBONW Oe30MacHOCTH, PAa3BUTHU MEIUIUHBI.
YyeJi0BeKa [IpaBuna moucka © aHaluM3a XMMHYECKON MHpOpMALMK U3

pa3IMYHBIX UCTOYHUKOB (Hay4yHas M y4eOHO-HaydHas JUTepaTypa,
CpelcTBa MaccoBoi nH(popMaluu, cetb HTepHET)
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5.2 CTpykTypa IMCHUILTHHBI

Pa3nens! qucuuniuuHel, u3ydaemsele B 1 cemectpe

pJ;E_ HaumenoBanue pa3zaenon Komyectso yacos
nena Beero | Jlexkuuun | 113
1 OcHOBBI CTpPOEHHS BellleCTBa 6 2 4
11 Crtpoenue aToMOB XUMHECKHX DIIEMEHTOB U 4 5 9
MIPUPO/Ia XUMHUECKOH CBSI3U
1.2 [Tepunoanueckuit 3akon u tabnwuia J[.M. Menneneera 2 - 2
2 XumMHuYecKHe peaknuu 8 4 2
2.1 Tunbl XUMHYECKUX PEAKIIHI 4 2 2
2.2 DIEKTPONMTHYECKAs JUCCOIMAINSA M HOHHBI 0OMEH 4 2 -
3 CTpoeHue H CBOHCTBAa HEOPraHUYeCKUX BellleCTB 18 8 8
31 Knaccudukanus, HOMEHKIIaTypa U CTPOCHHE 4 2 9
HEOPTraHWYECKUX BEIIECTB
OU3UKO-XUMUYECKHE CBOMCTBA HEOPTAaHMYECKUX
3.2 10 6 4
BCIIECTB
3.3 WNnentrdukaiys HEOPraHMIECKUX BEIICCTB 4 - 2
4 CTpoeHue 1 CBOIICTBA OPraHNYEeCKUX BelIeCTB 22 12 6
41 Krnaccudukanus, cTpoeHre 1 HOMEHKIIATypa 4 2 9
OpPraHMYECKUX BEIIECTB
4.2 CBoliCTBa OPraHMYECKUX COCTUHEHUN 12 6 4
Nnentudukarus opraHudecKuX BEIIECTB, HX
4.3 | 3HaueHHE U MPUMEHEHUE B OBITOBOM U 6 4 -
MTPOU3BOJICTBEHHON JEATEILHOCTH YCIIOBEKA
5 Kunernueckue u TepMOIHHAMUYECKHUE } 6 5 4
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKIuii
6 PacTBOpbI 4 2 -
6.1 | [lonsTue o pacTBOpax 2 2 -
6.2 | UccrnegoBanue cBOMCTB pacTBOPOB 2 - -
7 Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH 5 2 4
YyeJioBeKa.
IIpome:kyTOUHAs aTTecTANMS 2
(1 depeHIIPOBAHHBIN 324€T)
Bcero 72 32 28
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5.3 [IpakTuyecKkue 3aHATHS

Ne
paszjiena

Tema

Koa-Bo
yacoB

11

Pemenue 3aganuii Ha KCMOJIB30BAHUE XUMUYECKON CUMBOJIMKA U HA3BaHUUI
COEIMHEHMI 10 HOMEHKJIAType MEKIYHApPOJHOTO COK03a TEOPETHUECKON U
MIPUKJIATHON XUMHUH U TPUBUAIBHBIX HA3BAHUU JJI1 COCTABIICHUS XUMUYECKUX
(hopMys IByXaTOMHBIX COeAMHEHUH (OKCHAOB, CYIb(UI0B, TUAPUAOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX COCTMHEHUH OTIENBbHBIX KilaccoB. [IpakTudeckue
3a/laHusl Ha YCTAHOBJICHUE CBSI3U MEX]ly CTPOCHHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB ¥ MEPUOINICCKIM H3MEHECHHEM CBONCTB XUMUYECKUX FJICMEHTOB U
WX COEJIMHEHUN B COOTBETCTBUHU C MoyiokeHueM [leproandeckoil CUCTEMBI.

1.2

[Iepnonnueckas cucrema xumudeckux 3yeMeHToB [[.1. Menneneesa.
®usnyeckuit cmbica [lepuoauueckoro 3akona J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX
VMU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO
snemeHTa B Ilepuonnueckoii cucremMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona .M. Menaeneesa. [Iporno3ssr [I.11. Meneneena.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB. PellleHre mpakTuKo-
OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUI HA XapaKTEPU3ALNIO0 XUMUYECKUX
371eMEHTOB «MeTauTM4YecKre / HeMeTaUIMYeCKUE CBOMCTRA,
AIEKTPOOTPHUIIATEIHHOCTh XUMUYECKHUX JIEMEHTOB B COOTBETCTBHH C UX
3JEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B IEPUOIUUECKOM cCTEME
xuMuueckux ayemenToB .. Meneneenay

2.1

KonuuecTBeHHBIC OTHOIICHUS B XUMUU. OCHOBHBIE KOJHYECTBEHHBIE 3aKOHBI B
XUMHHU U paCyYCThI 11O YPABHCHUAM XUMUYCCKUX peaKL[HfI. Moab kak CINHHIA
KOJIMYECTBA BECIICCTBA. MOHflpHaﬂ Macca. 3aKOHEI COXpPAaHCHUA MAaCChl U SHCPTHUU.
3aKkoH ABOI‘aI[pO. MOJ'IHpHHfI 00beM ra30B. OTHOCHTENbHAS INIOTHOCTH Ta30B.
PacueTs! o YPaBHCHHUAM XUMHUUYCCKHUX peaKuMﬁ C UCITIOJIb30BAHHUEM MACCHhI,
o0Bema (HOpMaJ'IBHBIe YCJ'IOBI/IH) ra30B, KOJIMYECTBA BCIICCTBA

3.1

Homenknarypa HEOpraHM4ecKux BEIIECTB: Ha3BaHHUE BELECTBA UCXOS U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHUE XMMUUECKON (OPMYJIIbl UCXOS U3
HasBaHMsl BemlecTBa mo MexayHapoanoi (MIOITAK) wiu TpuBransHoM
HOMEHKJIAType.

Pemienue npakTHUeCKUX 3aaHui MO KIacCU(pUKAILIMHM, HOMEHKIAType U
XUMHYECKUM (pOpMyiTaM HEOpraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB
(yrapHslii ra3, yriIeKMCIbIi ra3, aMMHaK, ranieHasi U3BECTb, HErallleHash U3BECTb,
MUTHEBAs COJA U IPYTHX): HA3bIBaTh U COCTABIIATH (DOPMYIIBI XUMUYECKUX
BELIECTB, ONPEENIATh NPUHAIIEKHOCTD K Kiaccy. ICTOUHUKM XUMUYECKON
nHpopmanuu (cpeacTB MaccoBoi nHpopmanuu, ceTb IHTepHET U apyrue).
[Touck nHpOpMaIUK MO HA3BAHUSM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
dhopmynam
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Ne
pasjea

Tema

Koa-Bo
4acoB

3.2

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IPOCTHIX U
CJIOXKHBIX HEOPTaHMYECKHUX BEILECTB: METAJNIOB U HEMETAIIOB; OKCHJIOB
METaJUIOB, HEMETAJUIOB M aM(OTEPHBIX AIIEMEHTOB; HEOPTAaHUYECKHX KUCIIOT,
OCHOBAaHUH M aM()OTEPHBIX THIPOKCUI0B; HEOPraHUYECKHUX COJIEH,
XapaKTEePU3YIOLUX UX CBOMCTBA. PellleHne NpakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKHX 3a/1aHUI Ha CBOWCTBA, COCTaB, I10JIyuyeHHE U Oe30I1acHOe
MCTOJIb30BAHNE BAKHEHITNX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTUUYECKOM

3.3

«MnenTudukanus HeOPraHMIECKUX BEIIECTBY. PeleHne sSKCriepuMeHTaIbHbIX
3a/1a4 [10 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJLIOB, 110 PACIIO3HABAHUIO
Y TIOJTYYEHUIO COSTMHEHHUI METAJUIOB M HeMeTasluToB. VneHTudukars
HEOPraHMYECKUX BELIECTB C UCHOJIb30BAHUEM MX (PU3UKO-XMMHUYECKUX CBOMCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuy Ha cyibdart-,
KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHMSI

4.1

Homenkiiatypa opranndeckux COeJMHEHUN OTAEIbHBIX KJIAaCCOB (HACKIIICHHBIE,
HEHACBIIICHHBIE M APOMATUUYECKUE YTIIEBOJIOPOIbI, CIUPTHI, (EHOIBI, AlIbCTUIBL,
KETOHBI, KAPOOHOBBIE KUCTOTHI U Ap.) CocTaBlIeHNE MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (DOPMYII OPTaHHUECKUX BEIIECTB OT/ICIbHBIX KIACCOB, UCTIONb3YS
MX Ha3BaHMS M0 CUCTEMATHUUECKOW U TPUBUAIBLHON HOMEHKJIATYype (ITUJIEH,
alleTUIIeH, IIUIEepUH, peHo, GopManbIaeru, YKCyCHas KUCIOTa, TIUIUH).
Pacuets! pocreiimiei popMyITbl OpraHMYECKONW MOJIEKYIIbI, UCXOMS U3

4.2

CBolicTBa OPraHUYECKUX COCAMHEHNUN OTJIENbHBIX KJIACCOB (TpUBHAJIbHAS U
MeXAyHapoaHass HOMEHKJIATypa, XUMHUECKHUE CBOMCTBA, CITOCOOBI MOTYyUEHHs):
MMpEaACIIbHBIC (aJ'IKaHI)I n III/IKJ'IoaJ'IKaHBI), HCIIPCACIIbHBIC (aJ'IKeHBI, AJIKUHBI 1
aJIKaJINeHbI) U apOMaTHUECKUE YTIeBOOPObI, CIUPTHI U PEHOIBI, KapOOHOBBIE
KHUCJIOTBI U B(i)I/IpI)I, AJIbJACTU bl 1 KETOHBI, aMUHBI U aMUHOKHCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEITMHEHHUS. 3aJaHusl Ha COCTABIIEHUE YPaBHEHUN
XUMHUYECCKUX peaKHI/Iﬁ C Y4aCTHEM OPraHMYCCKUX BEIICCTB HA OCHOBAHUHN UX
COCTaBa M CTPOEHUS

CocraBneHue cxeM peakiuii (B TOM YHCIIe TI0 MPEIIOKEHHBIM IIEM0YKam
MIPEeBpAIICHHI ), XapaKTePU3YIOIINX XUMUYECKUE CBOMCTBA OPTraHUUYECKUX
COG}II/IHeHI/Iﬁ OTACIBHBIX KJIACCOB, CIIOCOOBI UX IMOJIy4YCHHA U Ha3BaAHUC
OpPraHUYECKUX COCIMHEHHI MO TPUBUAIBLHON WM MEXIYHAPOAHOU
CHUCTEMAaTUYECKOM HOMEHKJIaType. Pemenne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETHUUECKUX 3aJaHUl Ha CBOMCTBA OPraHUYECKUX COCTMHEHHUM OTIAEIbHBIX
KJIACCOB

Pemenne npakTuKO-OpUEHTUPOBAHHBIX 3a/IaHUN Ha aHaIu3 (aKTOPOB,
BIIMAIOIINX HA U3MEHEHUE CKOPOCTU XUMMUYECKON pEeaKuH, B T.4. ¢ NO3ULIUN
9KOJIOTMUYECKH 11€1€c000pa3HOro MOBEACHUS B ObITY U TPYJOBOU JAESTENbHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/10POBbs U OKPYKAIOLIEH IIPUPOJHON Cpebl.
Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI HA IPUMEHEHUe npuHIuna Jle-
[Tarenbe U1 HAXOXKACHUS HAIIPABJICHUSA CMELICHUS PABHOBECUSI XUMUYECKOU
pEaKIMM U aHanu3 (PaKTOpOB, BIUSIOIINX HA CMELUIEHHE XUMUYECKOTO
paBHOBECHS
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Ne
pasjea

Tema

Koa-Bo
4acoB

[Touck 1 aHAIU3 KEMCOB O MPUMEHEHUH XUMUYECKUX BEIECTB U TEXHOJIOTUH C
ydeToM Oyayieit npodeccHoHaIbHON ASATEIHFHOCTH 110 TEMaM: BaKHEHUIIINE
CTPOUTENBHBIE MAaTEPUAJIbI, KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepUalbl 1JIsl JICKTPOHUKH, HAaHOMAaTepHalibl, TEKCTHIIbHBIE
BOJIOKHA, ICTOYHUKH HEPTUU, OPraHUYECKUE U MUHEPAJIbHbIE yI00peHuUs,
JIEKapCTBEHHBIC BEIIECTBA, ObITOBas XuMusl. 3anuTa: [Ipencrabienue
PE3YNIbTATOB PEIICHHS KEHCOB B (hopMe MUHU-IOKIIAAa C TIPe3CHTAIUeH

Bcero

28

5.4 JIabopaTopHble 3aHATHS

Ne
paszjiena

Tema

Koa-Bo
4acoB

2.2

“Tunel xuMuueckux peakuuii”. MccnenoBanue TUIOB (10 COCTaBy U
KOJIMYECTBY UCXOJHBIX U 00pa3yIOLIUXCsl BEIIECTB) U MPU3HAKOB XUMHUECKUX
peakuuii. [IpoBeieHre peakiii HOHHOTO OOMEHa, ONIPEICIICHIE CPEIbI
BOJIHBIX PacCTBOPOB. 3a/laHUs Ha COCTaBJICHUE MOHHBIX PEaKIUui

3.3

«UnenTrdukanys HEOPraHWYECKUX BEUIECTBY. Pelienne KkcrnepruMeHTalbHbBIX
3a4a4 IO XUMHYECKMM CBOMCTBAM METAUIOB M  HEMETAJUIOB, IO
pacliO3HABaHUIO H TOJYYEHHUIO COCIMHEHUH METAIOB W HEMETAaJUIOB.
Nnentudukanus HEOPraHWYECKUX BEIICCTB C HCIIOIB30BAHUEM HUX (PU3HUKO-
XUMHUYECKHUX CBOMCTB, XapAaKTEPHBIX KAaUeCTBEHHBIX peakuuil. KauecTBeHHBIE
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS

4.2

[IpeBpamienust oprannyeckux BelecTB Npu HarpeBaHuu'". [lonyuenue sTuiieHa
W HW3YYCHUE €ro CBOMCTB. MoJenupoBaHHE MOJIEKY] H XHUMHYECKHX
MPEBPALLICHUI Ha NIPUMEPE dTaHa, STUIEHA, alleTUJICHA U JIp.

4.3

“Unentuduxanuisi  OpraHUYECKUX  COCIMHEHUH  OTAETBHBIX  KIAcCOB”
WNnentudukanus opraHnuecKuX COSTMHEHUH OTETBHBIX KJIACCOB (Ha MpUMepe
aJIbJIETHJIOB, KpaxMala, YKCYCHOW KUCIOTHI, OEIKOB U T.II.) C UCIIOJIb30BAHUEM
UX (PU3UKO-XUMHUYECKUX CBOMCTB M XaPAKTEPHBIX KAUECTBEHHBIX PEAKIIHI.
Henatypanus Oenka mpu HarpeBaHud. L[BeTHhle peakiuu  OEIKOB.
Bo3HuKHOBEHHE aHATUTHYECKOTO CHUTHAjda C TOYKHA 3PEHUS XHUMHUUYECKHX
MPOILIECCOB IPU MNPOTEKAHUM KAYECTBEHHOM pEaKUWH, MO3BOJSIOLIEH
UJEHTU(DHUITPOBATD MPEIOKEHHBIC OPTAHNYECKUE BEIIECTBA

6.2

«IIpuroroBnenne pacTBOpoB». IIpUroroBieHue pacTBOPOB  3a/JaHHOU
(MaccoBoil, %) KOHIEHTpauu (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH)
U OTpesieJIeHre Cpebl BOAHBIX pacTBOPOB. Perienue 3a1ay Ha MPUTOTOBICHHUE
pacTBOpOB

Bcero

10
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6 YueOHO-MeTOAN1YeCKOe o0ecTieyeHre TN CHMIIIMHbI

6.1 Pexomenayemasi iureparypa

6.1.1 OcHoBHasi 1UTEpaTypa

1. Xumusa: yueOHUK s cpeaHero mnpodeccruoHansHOoro obpasoBanus / 1O. A. JleGenes,
I'. H. ®agce, A. M. T'ony6es, B. H. IllanoBan ; mox o6mieii pemakiueii I'. H. ®daneeBa. — 2-e¢ u3j.,
nepepad. u jgom. — Mocka: HM3garenbctBo IOpaiit, 2024. — 431 c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anexkrponnslii / OOpa3oBaTenbHas miaTdopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/537876

6.1.2 JlonoHuTeNbHASI IUTEPATYpPA

1. AHdunorenoBa, M.B. Xumus : ydeOHUK M NPAKTHUKYM IS CPEAHETO IMPOPECCHOHAIBHOIO
obpazoBanusi / U. B. Aupunorenoa, A.B.babkos, B. A.IlonkoB.— 2-¢ wu3a., WcOp. W JOM. —
Mockaa : U3narensctBo FOpaiit, 2024, — 291 ¢. — (IIpodeccuonansHoe oopazoanue). — ISBN 978-5-
534-11719-6. — Tekcr : onektponHbli // OOpa3oBarenbHas mnatdopma FOpaiit [caift]. —
URL.: https://urait.ru/bcode/538526

2. Pocun, W.B. Xumusa. VY4ueOHUK U 3aJa4HUK : IS CPEOHETO TMPOPECCHOHATHHOTO
oopazopanusi/ W. B. Pocun, JI. [I. Tomuna, C.H. ConoBseB. — MockBa: HM3gatenscTtBo HOpaiir,
2024, — 420 c. — (IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr
anieKTpoHHbIHN // O6pa3zoBatenbHas iardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/537024

6.1.3 Ilepuoauyeckue U31aAHUA
Xumus u xu3nb - XXI Bek https://biblioclub.ru/index.php?page=journal red&jid=688934

6.1.4 UnTepHeT-pecypcenbl

1. 3BC «YHuBepcurerckasi OnOINOTEKa OHIANHY

2. HanmonaneHas anektponHas 6ubnuorexka (HOB)

3. ObpasosarenpHas mnatgopma "FOpaiit" (mosHeli 1OCTYM)

6.2 IIporpammuoe obecneyeHue, npoeccHoHAILHBIE 0a3bl JAHHBIX M HH(OPMAIIMOHHBIE
CIIPABOYHbIE CUCTEMbI COBPEMEHHbIX MH(POPMAIMOHHBIX TEXHOJIOT Wil

Tun nporpaMmmHOro

HanmenoBanmne CxeMa TUIEH3UPOBAHUS, PEXKUM J0CTyNa
obecrneueHUs
PEJ OC ObpazoarenbHas juuen3us ot 11.07.2022 r. va 3
OneparmoHHas cucrema «CTangapTHas» rofa amst 240 pabodnx MecT B paMKaxX COTJIAIICHHUS
utst PaGounx o corpyaaunyectse ¢ OO0 «Pex Copr» Ne 305/06-
CTaHIui 22V ot 28.06.2022 T.
AnbTepHaTUBHAS
peanu3anus Cpebl CroGoxtioe IO,

ucnonHenus nporpamm | WINE
Microsoft Windows s
OC na 6a3ze spa Linux

https://wiki.winehg.org/Licensing

Cso0Oozanoe I10,
OducHbIi makeT LibreOffice https://libreoffice.org/download/license/

WutepHer-Opaysep Chromium Csoboanoe I10,



https://urait.ru/bcode/537876
https://urait.ru/bcode/538526
https://urait.ru/bcode/537024
http://og-ti.ru/biblioteka/elektronnye-obrazovatelnye-i-informatsionnye-resursy/ebs-universitetskaja-biblioteka-onlajn
http://og-ti.ru/biblioteka/elektronnye-obrazovatelnye-i-informatsionnye-resursy/ebs-izdatelstva-jurajt
https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
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Tun nporpaMmmHOro
HaI/IMeHOBaHI/Ie CXGMa JIMIICH3UPOBAHUA, pe>KI/IM J0CTYyIIa
obecnieueHus
https://www.chromium.org/Home/
Sunexe Boavae becnmarnoe 110,
JIeKC.bpaysep https://yandex.ru/legal/browser agreement/
Cso0Ooanoe 110,
Menuanpourpeizaress VLC https://www.videolan.org/legal.html
KommuexT 1715t 06pa3zoBaTenbHbIX YUPEKISHHHA 1O
Mugopmannonro Koncynerant norosopy Ne 337/12 ot 04.10.2012 T., ceTeBoii
IMIpaBoOBas CUCTCMa HJ'IIOC
JOCTyII

7 MaTtepuajibHO-TeXHUYECKOe oDecriedeHne TUCIUNINHBI

Kabuner ecTecTBeHHOHAY4YHBIX AUCHMILIUH (pabouyee MecCTO MpernojaBaTelns; ydeOHas meOenb;
KJIACCHAsI JIOCKA, HOYTOYK C JIMIICH3MOHHBIM IPOTPAMMHBIM 00€CIIEYCHUEM, B TOM YUCIIC OTCUYECTBEHHOTO
MIPOU3BOJICTBA, MPOEKTOP, OSKpaH. YueOHbIe IulakaTthl (Tabnuua MeHzaeneeBa, CTPOCHHE KOCTEH,
pacroyio)keHne BHYTPEHHUX OpPraHOB, PaCTUTENbHASA KJIETKa). MyJsKu BHYTPEHHUX OpPraHOB YeJIOBEKa.

KommiekT yueOHO-MeTOAMYECKO TOKYMEHTAIIUHN ).



https://www.chromium.org/Home/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html

