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1 lean u 3apaum AUCHUILIHHBI

dopMUpOBaHUE Y CTYJAEHTOB MPEACTABICHHUS O XUMUYECKOM COCTABIISIIOLIEH €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, IENOCTHOW HAayYHOW KapTHHBI MHUpPA, B3aWMMOCBSI3M M B3aMMO3aBHCHMOCTHU
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUSI COCTABIIATH (DOPMYJIbI HEOPTAaHUIECKUX U OPTaHUUYECKHUX BEIIECTB, YPABHCHHS
XUMUYECKUX pPEAKIUH, OOBSICHATh WX CMBICI, HWHTEPHPETUPOBATH PE3YJIbTAaThl XHUMHUYECKHX
SKCTIIEPUMEHTOB,

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

4) pa3BUTh yMEHHUS WHCIIOJIB30BaTh HHGPOPMAIMIO XUMHYECKOTO XapakTepa U3 pPa3InyHBIX
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 TPOU3BOIACTBEHHOM cdep.

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

3 TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS CO/IEPKAHUS N CUMIIJIMHBI

[Ipouiecc u3yveHus NUCHUIUIMHBI HampaBieH Ha GOPMUPOBAHUE DIEMEHTOB CIEAYIOUINX OOIINUX
xkomneteHuii B coorserctBuu ¢ ®I'OC CIIO cnenumanbHOCTEN JaHHOTO MPOdUIIs:

OK 01. Beibupats criocoObl penieHus 3a1a4 npopecCuOHANBHON AeSITENbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBpEMEHHBIE CPEJCTBA MOKMCKA, aHAIM3a U UHTEpIIpeTalui nHhOopMaIuy,
1 nHOOPMAIMOHHBIE TEXHOJIOTHH JIJIsl BHITIOJIHEHUS 337124 MPOGECCUOHAIBHON JIeATeTbHOCTH.

OK 04. 3¢ddexTrBHO B3aMMOIEHCTBOBATh U PabOTAaTh B KOJUIEKTHBE U KOMaH/E.

OK 07. CopneiicTBOBaTh COXpAaHEHHUIO OKpYKaloIleH cpeibl, pecypcocOepekeHnto, MTPUMEHSTh
3HaHUsS 00 M3MEHEHUH KIIMMaTa, MPUHIIMITEI OepeKIMBOTO MPOU3BOJACTBA, d(D(HEKTUBHO /IEHCTBOBAThH B
YPE3BBIYANHBIX CUTYyAIHSX.

[1K 1.3 BeibupaTh METOIbI MEXaHUYECKOW 00PaOOTKH U MOCIEI0BATENILHOCTh TEXHOIOTUYECKOTO
nporecca 00paboTKH JleTanel MalllMH B MallTMHOCTPOUTEIBHOM MPOU3BOJCTBE

IIK 5.3 KoHTposnpoBaTh KaueCTBO MPOAYKIIMH, BBISIBIATH, aHATU3UPOBATh U YCTPAHITH TPUUHUHbI
BBITTYCKa MPOIYKIIMA HU3KOTO KaueCTBa

IIK 5.4 Peanu3oBbIBaTh TE€XHOJOTUYECKHUE MPOLIECCHl B MAIIMHOCTPOUTEIHHOM IMPOU3BOJICTBE C
coOmoieHreM TpeOOBaHUI OXpaHbl TPyAa, 0€30MaCHOCTH KU3HEIEATSILHOCTH M 3aIUTHl OKPYXKAIOIIeh
CpeIIbl, TPUHIIUIIOB U METOI0B OEPEkIINBOTO TPOU3BOICTBA

B pe3ysabTaTe 0cBOEHUSI TUCHUILINHBI 00YYAIOLIHIICS TOJIKEH:

3HATH/IOHUMATH:

- BJIaACTh CHUCTEMOM XHUMHYECKHUX 3HaHHI>'I, KOTOpast BKIIFOYACT: OCHOBOIIOJArarOmiveC TIOHATUA
(XMMHYECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J0YKa aroma, S-, p-, U-3JeKTpOHHBIC OPOUTAIH aTOMOB,
HOH, MOJICKYJIa, BAJICHTHOCTD, 3JICKTPOOTPULATCIIbHOCTb, CTCIICHb OKHUCJICHUA, XUMHUYCCKAsA CBA3b, MOJIb,
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MOJISIpHAsi Macca, MOJIIPHBINA 00bEM, YTIIepOIHBIN CKeNeT, PYHKIIMOHATbHAS TPYIA, PAAUKAI, U30MEpHs,
M30MEpbl, TOMOJIOTHYECKUN Psill, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOI- U a30TCOJIEPKAILUE COCTUHEHHUS,
OMOJIOTUYECKH aKTUBHBIC BEIIECTBA (YTIICBOIBI, JKUPBI, OCIKHN), MOHOMEp, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHHUS, KPUCTAIMYECKAs pElIeTKa, THUIIbl XUMHUYECKHX peaklui
(OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC, 3K30-H JHIOTCPMUYCCKUE, PEAKIIUM HOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HERJIEKTPOJIMTBI, AJIEKTPOJUTUYECKAs JUCCOLMALMsA, OKUCIUTEIb, BOCCTAHOBHUTEID,
CKOPOCTh XMMHUYECKON pEeaKlMH, XUMHUYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHUS XUMUYECKOIO
CTpOEHMsI opraHumyeckux BemectB A.M. byriepoBa, Teopusi 3JIEKTPOJIUTHUYECKOW JIUCCOLMALINU,
nepuoaunueckuii 3akon .M. Meneneena, 3aKk0H COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH
A3bIK  XUMHUH, (DAKTOJOTMYECKHE CBEJCHHS O CBOWCTBaX, COCTaBe, IMOJIYYeHHMH U Oe30MacHOM
UCTIOJIb30BAHUY BaXHEUIIUX HEOPraHUYECKHMX W OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JIeATEIbHOCTH YEJIOBEKA;

- chOopMHpPOBATH MPECTABICHUSA: O XUMUYECKONW COCTaBJISIONIEH €CTECTBEHHOHAYYHON KapTHUHBI
MUpa, POJTU XUMUHU B MIO3HAHUU SBICHUI TPUPOJIbI, B JOPMUPOBAHUHU MBILUICHUS U KYJIbTYPbl TUYHOCTH,
ee (pyHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOJAUMOMN MJisi PEUICHUsI MPAKTHYSCKUX 3a7a4 U IKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOJIHOM cperie.

Ymers:

- YMETh BBISBJISATH XapakTEpHbIC NMPU3HAKA U B3aWMOCBSI3b HM3YUCHHBIX TOHSITHH, NPUMEHSTh
COOTBETCTBYIOIIME MOHATUS MPU OMNUCAHUM CTPOEHUS M CBOMCTB HEOPTaHMYECKUMX M OPraHUYECKUX
BEIIECTB W WX TMPEBPALECHUN; BBIABIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C TIOHATHUSAMU U
MIPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yYMEThb HCIOJb30BaTh HAWMEHOBAHUS XHUMHYECKUX COCAMHEHUN MEXIYHAPOJAHOTO COM03a
TEOPETUYECKOW U MPUKIAJAHON XUMUU M TPHUBHAIbHbIE Ha3BaHHS BaKHEHIIMX BEIIECTB (ITUJICH,
aleTUJICH, TTUIEepHH, peHoll, HopMaTbAeTH I, YKCYCHAs! KUCIIOTAa, TIUIUH, YrapHBINA ra3, YIJIEKUCIIbIN Ta3,
aMMUaK, raiieHas HW3BeCTb, HeralleHas W3BECTh, MUThEBAs COAa W JAPYTUX), COCTaBIATH (HOPMYIIBI
HEOPTaHWYECKUX U OPTaHMYECKHX BEIIECTB, YPAaBHEHMS] XMUMHUYECKUX PEAKIUi, OOBACHITh X CMBICIH;
MOATBEPKJATh XapAKTEPHbIE XMMUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMM 3KCIEPUMEHTAMU U
3aMACSIMU YPABHEHUN XUMUYECKUX PEAKIIHIA;

- YMETh YCTaHaBJIMBATh MPHUHAIJIEHKHOCTh U3YUEHHBIX HEOPTAHUUECKUX U OPTaHUYECKUX BEIIECTB
K OIPECIICHHBIM KJIacCaM U TPYIIaM COSIUHEHUHN, XapaKTepU30BaTh UX COCTAB U BaXKHEHININE CBOWMCTBA;
OTIpEeNATh BHUJIBI XUMUYECKUX CBs3ed (KOBaJeHTHAas, WOHHAs, METaJUIM4YecKas, BOJOPOIHAs), THUIIBI
KPUCTAJUTMYECKUX PEIIECTOK BEIIECTB; KJIAaCCU(PHUIIMPOBATH XUMHUECKUE PEAKIUH;

- c(hopMUPOBATH MPEICTABICHUS: O XUMUYECKOW COCTABJISIONICH €CTECTBEHHOHAYUYHON KapTHUHBI
MHpPa, POJIU XUMHUU B MIO3HAHUH SIBICHUW MPUPOJIBI, B (POPMUPOBAHUYU MBIIIICHUS W KYJIBTYPBI TUYHOCTH,
ee (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOMN JUIS pelIeHHs] TPAKTHUYECKUX 3a/1ad U AKOJIOTHUECKU
000CHOBAHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOJTHOM Cpefie;

- YMETh MPOBOJUTH PACUETHI IO XUMHUECKUM (OpMYJIaM U YPaBHEHUSM XUMUYECKUX PEAKIUN C
WCIIOJIh30BaHUEeM (U3UYECKUX BEIWYWH, XapPAKTEPHU3YIONIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HOpMallbHbIE YCJIOBHS) Ta30B, KOJIWYECTBA BEIIECTBA; HCIOJIB30BAaTh B JKU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHECHUEM;

- YMEThb IUIAHUPOBATHh U BBITIONHATH XUMHUYECKHI HKCIIEPUMEHT (TMpEeBpalleHus OPraHuYecKuX
BEIIIECTB MPU HArpeBaHWU, MOJYYCHUE HTHICHA M M3YYCHHE €r0 CBOMCTB, KaUeCTBEHHBIC PEaKIMU Ha
aNbJIETHIbI, KpaxMaj, YKCYCHYIO KHUCITIOTYy; JAeHarypauus OeJIKOB MpH HArpeBaHUU, I[BETHBIC pPEaKIIUU
OCJIKOB; TIPOBOJIUTH PEAKIIMA MOHHOTO OOMEHA, OMPENENsATh CPeay BOJHBIX PACTBOPOB, KaYECTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHWSI; PeIIaTh SKCIIEPUMEHTAILHBIC
3amaun no teMaM "Metamiel" 1 "Hemeramiasl'") B COOTBETCTBUM C MpaBHJIAMH TEXHUKH O€30MacHOCTH
npu OOpameHuH C BelIeCTBAaMH U J1a00OpaTOPHBIM O0OpYHOBaHWEM; TMPEACTABIATh PE3yJIbTAThI
XUMHUYECKOT0 SKCIIEpUMEHTa B (popme 3amucy ypaBHEHUN COOTBETCTBYIOIIUX peakIuii U (OpMyIupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;
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- YMETh AaHAJIM3MPOBATh XMMHUYECKYI0 HMH(OPMAIUIO, IMOJy4YaeMyl0 M3 Pa3HBIX HMCTOYHHKOB
(cpenctB MaccoBoi uHpopmaiuu, cetb MIHTEpHET U apyrue);

- BIQJIETh OCHOBHBIMH METOJAaMH HAyYyHOTO ITO3HAHMUSA BEIIECTB M XHUMHUYECKUX SIBICHHH
(HabiroieHne, U3MEPEHHE, SKCIICPUMEHT, MOJICITMPOBAHHUE);

- YMETh MPOBOJUTH PACUETHI 10 XUMHUECKUM (OpMYJIaM M YPaBHEHUSIM XUMHUYECKUX PEaKIUH C
UCIOJIb30BaHNEM (PU3MYECKUX BENUYHMH, XapaKTepU3YIOUIMX BEIIECTBA C KOJIWYECTBEHHONW CTOPOHBI:
Macchl, o0beMa (HOpMalbHbIE YCJIOBHS) Ta3oB, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS A NPUHATUS PEIICHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTYalUsX, CBA3AHHBIX C
BEIIECTBAMH U MX IPUMEHEHUEM;

-yMETh IUJIAHUPOBATh U BBINOJHATH XUMHUECKUN SKCHEpUMEHT (TpeBpallleHuss OpPraHudecKux
BEIIECTB NPU HArpeBaHUU, MOJyYCHHE STHICHA W M3yYCHHE €r0 CBOMCTB, KaueCTBEHHBIC PEaKLIUU Ha
aNbJeTUIbl, KpaxMaj, YKCYCHYIO KHCJIOTY; JeHarypauus OeJIKOB IpH HarpeBaHUU, I[BETHbIC pEaKlUU
0ETIKOB; MPOBOANUTH PEAKIMH MOHHOTO OOMEHa, OIPENENATh CPEAy BOAHBIX PACTBOPOB, KaUeCTBECHHBIE
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMS; PelIaTh SKCIIEPUMEHTAIbHbBIE
3azaun 1o teMaMm "Metambl" u "Hemeramibl") B COOTBETCTBUU C MpaBUJIAMU TEXHUKH O€30MACHOCTH
npu OOpalleHuH C BelleCTBaMH U J1a00OpaTOpHBIM O0OpyAOBaHUEM; IMPEACTABIATh PE3yJIbTATh
XUMHYECKOT0 SKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX peakuuil u popMynupoBaTh
BBIBOJIBI HA OCHOBE THX PE3YJIbTAaTOB.

Hcnonb3oBath npuoOpeTeHHbIe 3HAHUSI U yYMEHHMS] B NPAKTHYECKOil [1esiTeIbHOCTH H
MOBCEHEBHOM KM3HMU:

- coOnrofaTh MpaBHJia SKOJOTHYECKH II€JIeCOO0pa3HOro TOBENEHUsT B OBITY U TPYIOBOU
NEeSITETPHOCTH B IENISAX COXPAHEHUS CBOETO 3J0POBBS M OKPYKAIOLICH MPHUPOJHON CpENbl, YUUTHIBATH
OMACHOCTh BO3JIEHUCTBHUS HA >KUBBIE OPraHU3Mbl OMPEIECICHHBIX BEHIECTB, MOHMMAasl CMBICT MOKa3aTels
IIpEeAEIbHON JOIMYCTUMOM KOHLIEHTPAIUH.

4 OpFaHI/I3allI/IOHHO-MeT0}II/I‘IeCKI/Ie JAaHHbIC JUCHUIIJIMHBI

OO011€ee KOJIMYECTBO YacOB AUCIIAIUIAHEI COCTABIAET 72 yaca

KonngecTBo yacoB no yueOHOMY IJIaHy
Bun pabotst
1 cemectp Bcero

Jlekuuu, ypoku 32 32
[IpakTHdeckne 3aHsATHS 28 28
JlaGopaTopHble paboThI 10 10
[TpomexyTouHas arTecTanus 2 2
Dopma NpOMEKYTOYHON aTTECTALUN HuddepenumpoBanHblii 3a4€T

5 Copnep:kanne U CTPYKTYpPa TUCHHUILJIMHBI
5.1 Conep:xanue pa3/ie0B M CHUILTHHbBI

Ne HaumenoBanue
Copep:xanue pasaena
pa3jena pas3jena
OcHoOBHoOE coiep;kaHue

1 OCHOBBI CTPOEHHSI BeIECTBA

11 CrpoeHue aToMOB CoBpemeHHass Mofenb cTpoeHus aroma. CHMBOJIMYECKHI SI3BIK
XUMHYECKUX XUMUW. XUMHYECKHI AJIEMEHT. DJIEKTPOHHAsI KOH(MUTYypaIlus aToMa.
3JIEMEHTOB U Knaccudukanuss XUMUYECKUX OJIEMEHTOB (s-, P-, d-3JIeMEHTHI).




Ne HaumenoBanue
pasiena pasiena Conep:xanue pasaena
npupoja BanientHble 3nekTpoHbl. BaneHTHOCTh. DNEKTpoHHAs MpUpPOAA
XHMHYECKOH XMMHYECKOM CBSI3H. DJIEKTPOOTPUIATEIbHOCTh. BUIbI XUMHUUYECKOI
CBSI3U CBA3M (KOBaJ€HTHAs, HWOHHAs, METANIMYecKas, BOJOPOJHAs) U
crocoObI e 00pa3oBaHUS.

1.2 Ilepnonnueckui nUYecKas cucremMa xuMmuuyeckux onemeHToB M. Menneneesa.
3akoH U Tabmuna .M. | @usnueckuii cmbicn Ilepuoamdeckoro 3akona J[.M. Menneneena.
Meunaeneena 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKHUX HIIEMEHTOB,

00pazyeMbIX UMM MPOCTHIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUH C
MOJIO)KEHUEM XMMHUYECKOro 3jeMeHTa B llepuoamueckoi cucreme.
MupoBo33peHuecKkoe U HaydyHoe 3HaueHue [lepmoamyeckoro 3akoHa
.. Menneneesa. Ilpornossr [I.1. MenneneeBa. OTKpPBITHE HOBBIX
XMMHYECKUX DJIEMEHTOB. PellleHre MNpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUUECKUX  3aJaHuid Ha  XapaKTEepU3alUI0  XUMHUYECKHUX
JJIEMEHTOB  «MeTamnueckue /  HEMETAJNIMYECKHE  CBOWMCTBA,
3IEKTPOOTPHUIATEIHHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBHH C
WX DJJEKTPOHHBIM CTPOCHHEM U TMOJOXEHUEM B MEPUOAUYECKOU
cucteMe xuMuieckux sneMenToB .M. Menaeneeay»

2 XuMHYEeCKHE PeaKkuu

2.1 THIBI XUMHYECKHX Knaccupukaumss u TUNBI XUMHYECKHUX PEAKIUH C  y4acTHEM
peakuuii Heopranuueckux BemecTB. (CocCTaBlieHHE YpaBHEHUM peakuui

COCIMHEHMS, PA3JIOKEHUS, 3aMelleHus, OOMEHa, B T.4. pPEaKIui
TOPEHHUs, OKHUCJIEHUS-BOCCTAHOBJICHUS. YPAaBHEHHUS OKHUCIICHUS-
BOCCTAaHOBJICHHS. CremneHb OKMCJICHHS. OkucnuTesnb i
BoccTaHOBUTENh. (COCTAaBIEHHE W YpPaBHUBAHUE OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA METOJIOM JJIEKTPOHHOTO OanaHca.
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC peakuuu B MpUpPO/IE,
MIPON3BOJICTBEHHBIX MPOIECCaX U KU3HEACSITEILHOCTH OPTraHU3MOB

2.2 DNEeKTpoNIUTHYECKAst Teopus >neKTpoNUTHUECKOW auccoranuu. MoHBL. DIEKTPOIUTHI,
JHACCOIAAIUS U HEIJIEKTPONIUTHI. Peakimu noHHoro oomeHa. CocTaBieHHE pEaKIU
HMOHHBIA 0OMEH MOHHOTO OOMEHa MyTeM COCTABJICHUS WX TOJHBIX M COKPAIICHHBIX

MOHHBIX ypaBHeHUH. KHUCIOTHO-OCHOBHBIE peakiuu. 3alaHus Ha
COCTaBJICHHE NOHHBIX pEeaKIui

3 CTpoeHne M CBOHCTBA HEOPIraHMYECKHUX BEILECTB

3.1 Knaccudukanms, [Ipenmer HEOPraHUYeCKOn XUMMUH. Knaccuduxanus
HOMEHKJIaTypa U HEOpraHu4yeckux BemiecTB. I[IpocTeie H CIOXHBIE BEIIECTBA.
CTpOCHUE OCHOBHBIE KJIACCHI CJIOKHBIX BEMIECTB (OKCHIBI, THIAPOKCHJIBI,
HEOPraHUYECKHUX KUCJIOTBI, COJIM). B3auMOCBSi3b HEOPraHUYECKUX  BEHIECTB.
BEIIECTB ArperaTHble COCTOSIHUS BemiecTBa. Kpucrammuyeckue u amopdHbie

BellecTBAa.  [WUMNbl  KPUCTAIMYECKUX  PEIIETOK  (aToMHasd,
MOJIEKYJISIpHAs, HOHHAas, MeTaJlTndecKas). 3aBHCHUMOCTD
(U3UYECKUX CBOMCTB BelIecTBa OT THUMNA KPUCTAJUTHYECKOM
pemeTku. 3aBUCUMOCTh XUMUUYECKON aKTUBHOCTH BEIIECTB OT BHA
XUMHUUYECKOHN CBS3U M THUINA KPUCTAUIMYECKOM pemeTku. IIpuunHel
MHOT000pa3us BEIIECTB

3.2 duzuko- Mertamiel. OOmpe ¢pu3nvyeckue ¥ XMMUYECKHE CBOWCTBA METAJUIOB.
XHMHYECKHE Cnioco0OpbI ToJTydeHHs. 3HAYCHUE METAJJIOB M HEMETAJUIOB B MIPUPOJIS




Ne HaunmeHoBaHue
Conep:xanue pasaena
pasjaena pasjaena
CBOMCTBa U )KU3HEAEATEIbHOCTH YEJI0BEKA U OpraHu3MoB. Koppo3us MeTaios:
HEOPraHUYECKHUX BUJBl KOPPO3UH, CIOCOOBI 3aIlUThl METANIOB OT KOPPO3HHU.
BEILECTB Hemeramnpl. OOmme ¢usmvyeckue ©  XUMHYECKHE CBOWCTBA
HeMmeTauioB. Tumnuubble cBoiicTBa HemetaioB IV— VII rpymm.
Knaccupukanmss u  HOMEHKJIATypa COEIMHEHHH HEMETaJuIOB.
KpyroBopoTbl OHMOTe€HHBIX 3JE€MEHTOB B IpuUpoAe. XHUMHYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHAOB,
TMJIPOKCUOB, KUCIIOT, COJEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB MPOCTBIX BEIIECTB, BOJAOPOJHBIX COEIMHEHUH, BBICIINX
OKCHJIOB U THIPOKCH]IOB
3.3 Wnentuduxanms Wnentudukanus HEOPraHNYECKUX BELECTB C UCIIOJIb30BAHUEM X
HEOPraHNYECKUX (U3NKO-XUMHUYECKUX CBOWCTB, XapaKTEPHBIX KaUeCTBEHHbIX
BEILECTB peakuuii. KauecTBeHHbIE peakliuy Ha cyib(ar-, KapOOHAT- U XJIOPUI-
AQHUOHBI, HA KATUOH aMMOHMUS
4 CrpoeHne ¥ CBOICTBA OPraHUYeCKUX BellecTB
4.1 Knaccudukanus, [losiBneHune u pa3BUTHE OpPraHUYECKON XMMHUU Kak Hayku. [Ipeamer
OpraHMYEeCKOM XUMHUU. MeCTO M 3HA4YE€HHE OPraHMYEeCKOW XHMHM B
CTPOCHHE U CHUCTEME €CTECTBEHHBIX HayK. XMMHMUYECKOE CTPOCHHME KaK IMOPSI0K
HOMEHKJIaTypa COEIUHEHUS aTOMOB B MOJIEKYJE€ COIJIACHO MX BaJEHTHOCTH.
OpPraHUYECKUX OcCHOBHBIE  TIOJIOKEHUS ~ TEOPUM  XHUMHUYECKOTO  CTPOEHUs
BEILIECTB oprannyeckux coenuHeHnid A.M. ByrnepoBa. YriepoaHslii Ckelser
OpPraHMYECKOM MOJIEKYJBl. 3aBUCHUMOCTb CBOWCTB BEIIECTB OT
XUMHUYECKOT0 CTpoeHus MoJekyil. M3omepus u uzomepsl. [lonstue o
¢byHkunonansHoM rpynne. Paaukan. [lpuHuumnsl kinaccupukanuu
OpraHWYECKUX COEAVMHEHUH. MexayHapoaHas HOMEHKJIaTypa |
MIPUHIUIBI HOMEHKJIATyphl OpraHndeckux coeauHeHuil. [lonarue o6
a30TCO/EpKAIINX COEIMHEHMSIX, OMoI0ruYecKn aKTUBHBIX
BELIECTBAaX (yraneBojax, KUPAX, Oenkax " ap.),
BBICOKOMOJIEKYJISIPHBIX ~ COEAMHEHMSX  (MOHOMEp,  IOJIUMED,
CTPYKTYpPHOE 3BEHO)
4.2 CBoiicTBa Dusuko-xuMHUIECKUe CBOIICTBa OpPraHUYECKUX COCTUHEHUN
OpPraHUYECKUX OTJENBHBIX KJIACCOB (0COOEHHOCTH KJIacCU(UKALMU U HOMEHKJIATYPHI
COETMHEHU I BHYTpH KJIacca; TOMOJIOTUYECKUH psi U o01mas ¢popMyiia; H30Mepus;

¢du3nyeckne CBOWCTBA; XUMUUECKUE CBOMCTBA; CIIOCOOBI MOTYUEHUS):
— MpenebHbIE YIIIEBOAOPObl (aJKaHbl M LUKIIOANKaHbI). ['opeHune
MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHUKOB TeEIUIa B
MPOMBIIIIICHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YIIEBOAOPOJIOB,
HaXO0XJCHHUE B NPUPOAEC U NPUMEHEHHE AIKAHOB; — HEMPEICIIbHBIE
(anKeHbI, aJKMHBI M QJIKAJMEHBbl) U apOMaTHYECKHE YTIIEBOJAOPO/IBI.
I'openue anernneHa Kak HCTOUHUK BBICOKOTEMIIEPATYPHOI'O MJIaMEHH
JUISL CBapKH W pe3ku MeTajuioB. Kucnopozacoaepiaiine coeuHEHUs
(criupThl U (QeHonbl, KapOOHOBBIE KUCIOTHI U 3(UPBI, aTbJIerusl U
KETOHbI,  XKHpbl,  yriaeBoisl).  [IpakTHueckoe  mHpUMEHEHUE
STHJICHIJIMKOJS, niepuHa, penona. [Ipumenenue Gpopmanbaeruia,
aleTanbJeruja, YKCYCHOM KHCIOThl. Mblla Kak COJM BBICIIUX
KapOOHOBBIX KHCJIOT. Moromue cBoicTBa MblIa. A30TconepKaliue




Ne HaunmeHoBaHue
Conep:xanue pasaena
pasaeJia pasaeJia
COEMHEHHUS (amuHBI u AMUHOKUCJIOTHI, Oenkn).
BricokoMonekysipHbIe COEJIMHEHHUS (cuHTEeTHYEeCKHe u
OMOJIOTHYEeCKU-aKTUBHBIE). MOHOMED, MOTUMEp, CTPYKTYPHOE 3BEHO.
[lonumepu3zanuss STWIEHA KAaK OCHOBHOE  HANPABICHHE  €ro
ucnonp3oBaHusa.  ['eHernueckas  CBA3b  MEXAYy  Kjaccamu
OpPraHUYECKUX COECIMHEHUM.

4.3 Wnentudukanus buooprannueckue coequnenus. [Ilpumenenue u 6uonornveckas poib
OpraHUYEeCKUX yraeBooB. OKHCIIEHHE YIJI€BOJAOB — HCTOYHHMK SHEPIHMM IKUBBIX
BELIECTB, UX opranuzMoB. OOJiacTH TPUMEHEHUS aMHHOKHUCIOT. IlpeBpamieHus
3HAQUYEHHE U O0enkoB MU B opraHuzMe. buonornueckue (yHKIUU OEIKOB.
IIPUMEHEHUE B buonornveckue ¢yHKIMH KUpOB. Poib opraHmveckoil XuMuM B
OBITOBOM U peuieHny mpobieM muiieBol Oe3zomacHOCTU. Ponbk opranuueckoit
IIPOU3BOJCTBEHHOMN XUMHHM B pEIIEHWU MpoOJIeM 3HEPreTUdYecKo Oe30MacHOCTH, B
NEeSATEIbHOCTH Pa3BUTUM MEAULMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
YeJioBeKa HUCTOYHUKOB DSHEPIruu (albTEpHATUBHBIE MCTOYHUKH SHEPrUH).

OnacHOCTh BO3ACHCTBUS Ha JKUBBIE OPraHU3Mbl OPraHUYECKUX
BEIIECTB OTJEIBHBIX KJIAcCOB (YIJI€BOIOPOIBI, CHHUPTHI, (HEHOJIBI,
XJIOPOPTaHUYECKHE TMPOU3BOJAHBIC, albICTUIbl U Jp.), CMBICI
II0KAa3aTessl MPEAesIbHO TOMYCTUMON KOHIEHTPALUU.

5 Kunernueckue u CKOpOCTb peakIH, €€ 3aBUCUMOCTb OT pPAa3JIMYHBbIX (HaKTOpPOB:
TepMOIMHAMMYECKHE | TIPUPOJbl PEarupyrolux BEIIEeCTB, KOHIEHTPALMH pearupyromux
3aKOHOMEPHOCTH BELIECTB, TEMIIEPATyphl M IUIOLIAJA PEAKIMOHHOW IOBEPXHOCTH.
NPOTEeKAHUSA TemnoBele  3pdexkTbl  XUMUYECKHMX  peakiuil.  Ok30- H
XHMHYECKHX SHIOTepMHUECKHE, peakuuu. OOpaTuMOCTh peakuuid. XUMHUYecKoe
peakuui paBHOBECHE M €r0 CMEIIEHUE IO/ JeHCTBUEM pa3iINYHbIX (PAKTOpOB

(KOHLIEHTpalMsl pPeareHTOB MM NPOAYKTOB pEakiMH, TaBJIECHUE,
TeMIeparypa) s CO3/aHHs ONTHUMAJBHBIX YCJIOBHHM MPOTEKAHUS
xumuueckux npoueccos. [Ipuanun Jle Hlarense.

6 PacTBOpBI

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

CriocoObl TIpUTOTOBJICHHUS pacTBOpoB. PacTBOopuMocTh. MaccoBas
N0l pacTBOpeHHOro BemiecTBa. CMBICT IOKa3aTensl MPEAEIbHO
JOMYCTUMON KOHILEHTPAallMd U €ro HCIOJIb30BaHUE B OLIEHKE
9KOJIOTMUECKOIN 0€301acHOCTH. [IpaBuiia HKOJIOTMUYECKU
11e7IeCO00Pa3HOTO MOBENCHUSI B OBITY M TPYIOBOHM JEATEIHLHOCTH B
LEISIX COXPAaHEHUS CBOETrO 3/0POBbS M OKpYXKarolleW IpHUpOIHOU
Cpelpl;  OMAacCHOCTb  BO3JCHCTBHS  HA  JKUBbIE  OPraHU3MBI
ONpPECIEHHBIX BEIIECTB. PelleHne NpakTUKO-OPUEHTHPOBAHHBIX
pacueTHBIX 3aJaHUl Ha PacTBOPBI, UCIOJb3yeMble B OBITOBOM H
ITPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA

6.2 HccnenoBanue [TpuroroBneHre pacTBOPOB
CBOMCTB pacTBOPOB

7 Xumus B ObITY U Hoselimue OOCTMKEHMS XUMHUYECKOM HAyKM M XUMHYECKOU
NPOM3BOJACTBEHHOI TexHosoruu. Ponp XumuM B 0OECIIEYEHHMH  SKOJIOTMUYECKOH,
AeATeJIbHOCTH SHEPreTUYeCKO M MUILEBOW Oe30MacCHOCTH, PAa3BUTHUU MEIUIUHBI.
YyeJl0BeKa [lpaBuna mnomcka W aHaJM3a XHUMHUYECKOHM HHQOpMAIMHM U3
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Ne HaunumenoBanue

Coaep:kanue pasaesa
pasnena pasnena aep pasi

pa3IMYHbIX MCTOYHUKOB (HayuyHas M y4eOHO-Hay4Has JUTepaTypa,
cpeacTBa MaccoBoil uHpopmanuu, cetb MuTepHer)

5.2 CTpykTypa AUCHUNIMHBI

Pa3nens! qucuuniuuHel, u3ydaemele B 1 cemectpe

pj;ri_ HaumenoBanue pa3aenon Kommnectso 1acos
nena Beero | Jlexkumum | 113 JIP
1 OcCHOBBI CTPOECHUS BelleCTBA 6 2 4 -
11 CtpoeHue aToMOB XUMHYECKHUX JIEMEHTOB 1 4 9 9 i
MIPUPOJIa XUMHYCCKOH CBSI3U
1.2 ITeproanueckwmii 3axoH u Tabmuna /.M. MenneneeBa 2 - 2 -
2 XHMHYECKHE PeaKInu 8 4 2 2
2.1 Tunbl XUMUYECKUX PEAKIIHI 4 2 2 -
2.2 DIEKTPONMTHYECKAs JUCCOIMAINSA M HOHHBIH OOMEH 4 2 - 2
3 CTpoeHne M CBOHCTBA HEOPTAaHMYECKHUX BellECTB 18 8 8 2
31 Knaccudukanus, HOMEHKIIaTypa U CTPOCHHE 4 9 9 i
HEOPTraHWYECKUX BEIIECTB
OU3UKO-XUMHYECKUE CBOMCTBA HEOPTaHUYECKUX
3.2 10 6 4 -
BEII[ECTB
3.3 | NnenTndukanus HEOPraHNIECKUX BEIIECTB 4 - 2 2
4 CTpoeHne M CBOICTBA OPraHHYeCKHX BelIeCTB 22 12 6 4
41 Knaccudukanus, ctpoeHre 1 HOMEHKIAaTypa 4 2 9 i
OpPraHWYECKUX BEIICCTB
4.2 CBolicTBa OPraHMYECKUX COCTMHEHUN 12 6 4 2
Nnenrudukarus opraHmdecKuX BEIIECTB, HX
4.3 | 3HaueHHE U MPUMEHEHUE B OBITOBOM U 6 4 - 2
MTPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA
5 Kunernueckue u TepMOTUHAMUYECKHE } 6 5 4 i
3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PeaKIuii
6 PacTBopbI 4 2 - 2
6.1 | [lonsrue o pacTBOpax 2 2 - -
6.2 | McciienoBanue CBOMCTB pacTBOPOB 2 - - 2
7 Xumusi B ObITY M IPOU3BOJACTBEHHOI 1eSIT€IbHOCTH 6 2 4 i
YyeJI0BeKA.
IIpomexyTouHas aTTecTalus 5
(1 pepennupoBaHHbIi 324€T)
Bcero 72 32 28 10
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5.3 [IpakTuyecKkue 3aHATHS

Ne
paszjiena

Tema

Koa-Bo
yacoB

11

Pemenue 3aganuii Ha KCMOJIB30BAHUE XUMUYECKON CUMBOJIMKY U HA3BAHUI
COEIMHEHMI 10 HOMEHKJIAType MEKIYHApPOJHOTO COK03a TEOPETHUECKON U
MPUKJIAIHON XUMUH U TPUBUAIBHBIX HA3BAHUU JJIsI COCTABIICHUS XUMUYECKUX
(hopMys IByXaTOMHBIX COeAMHEHUH (OKCHAOB, CYIb(UI0B, TUAPUAOB U T.I1.) U
JIPYTUX HEOPTAHUYECKUX COCIMHEHUH OTIENBbHBIX KiaccoB. [IpakTudeckue
3a/laHusl Ha YCTAHOBJICHUE CBSI3U MEX]ly CTPOCHHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB ¥ MEPUOINICCKIM H3MEHECHHEM CBONCTB XUMUYECKUX FJICMEHTOB U
WX COEJIMHEHUN B COOTBETCTBUHU C MosioxkeHueM [leproanueckoit CUCTeMBI.

1.2

[Iepnonnueckas cuctema xumudeckux 3yneMeHToB /I.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 lleproanueckoii cuctreMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona [I.1. Menaeneesa. [Iporno3sr [{.11. Menneneena.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB. PellleHre mpakTuKo-
OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUI HA XapaKTEPU3ALNIO0 XUMUYECKUX
3J€MEHTOB «MeTauTMYecKre / HeMeTa/UIMYeCKUe CBOMCTRA,
AIEKTPOOTPHUIIATEIHHOCTh XUMUYECKHUX AJIEMEHTOB B COOTBETCTBHH C UX
3JEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B IEPUOJUUECKOM cUCTEME
xuMuueckux ayemenToB .. Meneneenay

2.1

KonnuecTBeHHBIC OTHOIICHUS B XUMHH. OCHOBHBIE KOJMUECTBECHHEBIC 3aKOHEI B
XUMHHU U paCyYCThI 11O YPABHCHUAM XUMUYCCKUX peaKL[HfI. Moab kak CINHHIA
KOJIMYECTBA BECIICCTBA. MOJ'IHpHaSI Macca. 3aKOHBI COXpPAaHCHUA MACChl U SHCPTHU.
3aKkoH ABOI‘aI[pO. MOJ'IHpHBIfI 00beM ra30B. OTHOCHTENbHAS INIOTHOCTH Ta30B.
PacueTs! o YPaBHCHHUAM XUMHUUYCCKHUX peaKuHﬁ C UCITIOJIb30BAHUEM MACCHhI,
o0Bema (HOpMaJ'IBHBIe YCJ'IOBI/IH) ra30B, KOJIMYECTBA BCIICCTBA

3.1

HomeHknarypa HEOpraHMueCKrX BEIIECTB: Ha3BaHHUE BELIECTBA UCXOS U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHUE XMMUUECKON (OPMYJIIbl UCXOS U3
HasBaHMsI BemlecTBa mo MexayHapoanoit (MIOITAK) unu TpuBransHOM
HOMEHKJIAType.

Perienue npakTHuecKux 3ajaHui MO KiIacCU(pUKAIIMH, HOMEHKIAType U
XUMHYECKUM (pOpMyiTaM HEOpraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB
(yrapHslii ra3, yriIeKMCIbIi ra3, aMMHaK, ranieHasi U3BECTb, HErallleHash U3BECTb,
MUTHEBAs COJA U IPYTHX): Ha3bIBaTh U COCTABIATH (DOPMYJIbI XUMUYECKUX
BELIECTB, ONPEAEISTh IPUHAMIEKHOCTD K KiIaccy. ICTOUHMKN XUMHUYECKOU
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 HEOPIaHUYECKHUX BEILECTB: METAJNIOB U HEMETAIIOB; OKCHIOB
METaJUIOB, HEMETAJUIOB M aM(OTEPHBIX AIIEMEHTOB; HEOPTAaHUYECKHX KUCIIOT,
OCHOBAaHUH M aM()OTEPHBIX THIPOKCUI0B; HEOPraHUYECKHUX COJIEH,
XapaKTEePU3YIOLUX UX CBOMCTBA. PellleHne NpakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKHX 3a1aHUI Ha CBOWCTBA, COCTaB, MOJIy4YeHUE U Oe3011acHOe
MCTOJIb30BAHNE BAKHEHITNX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTUUYECKOM

3.3

«MnenTudukanus HeOpraHnIeCKUX BeIIeCTBY. Pelenne sKCrepruMeHTaIbHBIX
3aJ1a4 [10 XUMUYECKUM CBOWCTBAM METAJIJIOB U HEMETAJIJIOB, 10 PAaCIIO3HABAHUIO
Y TIOJTYYEHUIO COSTMHEHHUI METAJUIOB M HeMeTasluToB. VneHTudukars
HEOPraHMYECKUX BELIECTB C UCHOJIb30BAHUEM MX (PU3UKO-XMMHUYECKUX CBOMCTB,
XapaKTepHBIX KaUEeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiin Ha cylbhaT-,
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.) CocTaBiIeHUE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (DOPMYII OPTaHHUUYECKHUX BEIIECTB OT/AEIbHBIX KIACCOB, UCTIOIb3Ys
MX Ha3BaHMS M0 CUCTEMATHUUECKOW U TPUBUAIBLHON HOMEHKJIATYype (ITUJIEH,
alleTUIIeH, IIUIEepUH, peHo, GopManbIaeru, YKCyCHas KUCIOTa, TIUIUH).
Pacuets! pocreiiieii popMyITbl OpraHMYECKON MOJEKYIIbI, UCXOMS U3

4.2

CBolicTBa OPraHUYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TpUBHANIbHAS U
MeXAyHapoaHass HOMEHKJIATypa, XUMHUECKHUE CBOMCTBA, CITOCOOBI MOTYyUEHHs):
MMpEaACIIbHBIC (aJ'IKaHI)I n III/IKJ'IoaJ'IKaHBI), HCMIPCACIIbHBIC (aJ'IKeHI)I, AJIKUHBI U
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 OPraHUvYCCKHUX BCUICCTB HA OCHOBAHUH HUX
COCTaBa M CTPOEHUS

CocraBneHue cxeM peakiuii (B TOM YHCIIe IO MPEJI0KEHHBIM I[EMOYKaM
MIPEeBpAIICHHI ), XapaKTePU3YIOIINX XUMUYECKUE CBOMCTBA OPTraHUUYECKUX
COG)II/IHGHI/Iﬁ OTACJIBbHBIX KJIaCCOB, CIIOCOOBI X IMOJIy4YCHHA U Ha3BAHUC
OpraHUYEeCKUX COCIUHEHUM 10 TPUBUAIBHOM WM MEXAYHAPOIHON
CHUCTEMaTUYECKOM HOMEHKJIaType. Pemenne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETHUUECKUX 3aJaHUl Ha CBOMCTBA OPraHUYECKUX COCTMHEHHUM OTIAEIbHBIX
KJIACCOB

Pemenne npakTuKO-OpUEHTUPOBAHHBIX 3a/IaHUN Ha aHaIu3 (aKTOPOB,
BIIMAIOIINX HA U3MEHEHUE CKOPOCTU XMMUYECKOM pEeaKkuy, B T.4. ¢ O3ULIUN
9KOJIOTMUYECKH 11€1€c000pa3HOro MOBEJACHUS B OBITY U TPYIOBOM NEATEILHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/10POBbs U OKPYKAIOLIEH IIPUPOJHON Cpebl.
Pemrenne nmpakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI HA IPUMEHEHUE npuHIMna Jle-
[Tarenbe U1 HAXOXKACHUS HAIIPABJICHUSA CMELICHUS PABHOBECUSI XUMUYECKOU
peakuuu 1 aHaau3 (akTopoB, BIMSIONINX HA CMEIEHUE XUMUYECKOTO
paBHOBECHS
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Ne
pasjea

Tema

Koa-Bo
4acoB

[Touck 1 aHAIU3 KEMCOB O MPUMEHEHUH XUMUYECKUX BEIECTB U TEXHOJIOTUH C
ydeToM Oyayrieit mpodeccHOHaIbHOM ACSITEIPHOCTH 110 TeMaM: BayKHEHIITHE
CTPOUTENBHBIE MAaTEPUAJIbI, KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepUalbl J1JIsl 3JICKTPOHUKH, HAaHOMAaTepHalibl, TEKCTHUIIbHBIE
BOJIOKHA, ICTOYHUKH HEPTUU, OPraHUYECKUE U MUHEPAJIbHbIE yI00peHuUs,
JIEKapCTBEHHBIC BEIIECTBA, ObITOBast XuMus. 3anuTa: [IpencraBienne
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 UCXOIHBIX U 00Pa3yIOIUXCsl 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 O XUMHYECKMM CBOMCTBAM METAJUIOB M  HEMETAUIOB, IO
pacliO3HAaBaHUIO H TOJYYEHHUIO COCIMHEHUW METaJIOB M HEMETAaJUIOB.
Nnentudukanus HEOpraHWYECKUX BEIIECTB C HCIOJIb30BAHHEM UX (PUBHKO-
XUMHUYECKHUX CBOMCTB, XapAaKTEPHBIX KAaUeCTBEHHBIX peakuuil. KauecTBeHHBIE
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS

4.2

[IpeBpanienust oprannueckux BemecTB Mpu HarpeBanuu'". [lonydenue sTuieHa
W HW3YYCHUE €ro CBOMCTB. MoJenupoBaHHE MOJIEKY] H XHUMHYECKHX
MPEBPALLICHUI Ha NIPUMEPE dTaHa, STUIEHA, alleTUJICHA U JIp.

4.3

“Unentuduxanusi  OpraHMYECKUX  COCIMHEHUN  OTAETBHBIX  KIJIAcCOB”
WNnentudukanus opraHnuecKuX COSTMHEHUH OTETBHBIX KJIACCOB (Ha MpUMepe
aJIbJIETHJIOB, Kpaxmala, YKCYCHOW KHUCIOTHI, OETKOB U T.II.) C UCIIOJIb30BAHUEM
X (PU3UKO-XUMUYECKUX CBOMCTB M XapPAKTEPHBIX KAUYECTBEHHBIX PEAKIIHl.
Henatypanus Oenka mpu HarpeBaHuu. [[BeTHBle peakiuu  OEIKOB.
Bo3HuKHOBEHHE aHATUTHYECKOTO CHUTHAjda C TOYKHA 3PEHUS XHUMHUUYECKHX
MPOLIECCOB MPU MNPOTEKAaHUM KAYECTBEHHOW pPEaKUUH, MO3BOJSAIOLIEH
UJEHTU(DHUITPOBATD MPEIOKEHHBIC OPTAHNYECKUE BEIIECTBA

6.2

«IIpuroroBnenne pacTBOopoB». [IpHroroBieHue pacTBOPOB  3aJaHHOMN
(MaccoBoil, %) KOHIEHTpauu (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH)
U OTpeieJIeHne cpeJibl BOJHBIX pacTBOPOB. Perienue 3agad Ha MPUTOTOBIICHHUE
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 Ui cpeaHero mnpodeccruoHanbHOoro obpasoBanus / 1O. A. JleGenes,
I'. H. ®agce, A. M. T'ony6es, B. H. IllanoBan ; mox o6mieit pemakiueii I'. H. ®aneeBa. — 2-e¢ wu3j.,
nepepad. u jgom. — MockBa: M3garensctBo IOpaiit, 2024. — 431 c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anexrponnslii / OOpa3oBartenbHas miardopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/537876

6.1.2 JlonoHuTeNbHASI IUTEPATYpPA

1. AHdunorenoBa, M.B. Xumus : ydeOHUK M NPAKTHUKYM IS CPEAHErO MPOPECCHOHAIBHOIO
obpazoBanusi/ U. B. Audunorenora, A.B.babkos, B. A.IlonkoB.— 2-¢ wu3a., wWcnop. W JOM. —
Mockaa : U3narensctBo FOpaiit, 2024, — 291 ¢. — (IIpodeccuonanpHoe oopazoanue). — ISBN 978-5-
534-11719-6. — Tekcr : onektponHbli // OOpas3oBarenpHas mnatdopma IOpaiit [caift]. —
URL.: https://urait.ru/bcode/538526

2. Pocun, W.B. Xumusa. VY4UeOHUK U 3aJa4HUK : I CPEOHETO MPOPECCHOHATHHOTO
oopazopanusi/ W. B. Pocun, JI. [I. Tomuna, C.H. ConoBseB. — Mocksa: HM3nmarensctBo IOpaiit,
2024, — 420 c. — (IIpodeccuonanpnoe obpaszoBanue). — ISBN 978-5-9916-6011-2. — Teker
anieKTpoHHbIHN // O6pa3zoBarenbHas iardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/537024

6.1.3 Ilepuoauyeckue U31aAHUA
Xumus u xu3Hb - XXI Bek https://biblioclub.ru/index.php?page=journal_red&jid=688934

6.1.4 UnTepHeT-pecypcenbl

1. OBC «YHuBepcuteTckas 6UOIHOTEKa OHIANH
2. HanmonaneHas anektponHas 6ubnuorexka (HOB)
3. ObpasosarenbHas mnatgopma FOpaiit (CI1O)

6.2 IIporpammHoe oOecneyeHHe, MpoecCHOHATBHBIE 0a3bl JAHHBIX M WH(OPMAIHOHHBIE
CIPABOYHbIE CHCTEMBbI COBPEeMEHHBIX HH(POPMALMOHHBIX TEXHOJIOT I

Tun nporpaMMHOTo

06ECIICUCHILS HaunmenoBanue Cxema JIMIEH3UPOBAHUS, PEKUM J10CTyIa
PEJ] OC O6pazoBarenpHas aureH3us ot 11.07.2022 r. va 3
OnepaionHas crcTeMa «CranpapTHas rona juist 240 pabounx MECT B paMKax COTJIAIICHHS
it Paboumx o corpyaaunyectse ¢ OO0 «Pex Copr» Ne 305/06-
CTaHUUU 22V ot 28.06.2022 r.
AnbTepHaTUBHAS
peanu3anus cpesl CBoGooe I10,

ucnonHenus nporpamm | WINE
Microsoft Windows st
OC na 6aze sapa Linux

https://wiki.winehg.org/Licensing

Cso0Oognoe 110,
https://libreoffice.org/download/license/
HurepHet-Opaysep Chromium Csob6opanoe I10,

OducHbIi makeT LibreOffice



https://urait.ru/bcode/537876
https://urait.ru/bcode/538526
https://urait.ru/bcode/537024
https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
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https://www.chromium.org/Home/

becmnatuoe I10,

#npexc.bpaysep https://yandex.ru/legal/browser agreement/
Cso0Oognoe 110,
Menuanpourpeizaress VLC https://www.videolan.org/legal.html
KomrmutekT niist 00pa3oBaTebHBIX YUPEIKICHUH 10
Ungopmannonro Koncynprant noroBopy Ne 337/12 ot 04.10.2012 r., cereBoii
ImpaBoOBas CUCTCMa HJ'IIOC

JOCTYII

7 MaTepI/IaJILHO-TeXHH‘leCK()e odecrmeyeHue AUCHHUIIIIMHBI

Kabuner u naboparopusi XuMuH. AyAUTOpPHAsl JOCKa, yuyeOHas MeOelb (CTOJbl YYCHUYECKHUE,
CTYJbsl YUCHHYECKHE), HATJBIIHBIC MOCcoOus. MynbruMenuiitHoe o0opymoBaHue (HOYTOYK, IMPOEKTOP

MIEPEHOCHOM, IKpaH MepeHocHoit). JlabopaTopHoe 00opynoBaHuE.

[Tomemenne a1 caMOCTOATENBHON PaboThl 00ydaronmxcs. AyIuTopHas 10cKa, yueOHast MeOenb
(cTonbl y4eHHUYECKHE, CTyJbsl ydyeHHUYeckue). MynbTumenuitHoe o00pynoBaHHE (IIPOEKTOp, 3KpPaH,
HOYTOYK € BBIXOZIOM B ceThb MHTepHeT), obecrneunBaroiiee J0CTYIl B JIEKTPOHHYIO MH(YOPMAIMOHHO-

O6paSOBaTeJ'IBHy1-O Cpeay UHCTUTYTA.



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

