T'OCYJAPCTBEHHOE BIOJJ’KETHOE TPO®ECCUOHAJIBHOE YUPEXKJEHUE
IICKOBCKOM OBJIACTU
«BEJIMKOJYKCKUM NOJUTEXHUYECKHHN KOJUIEXK I»

PACCMOTPEHO YTBEPXJIAIO

ITIK o6mreo0pa3zoBaTenbHBIX TUCIUTIINH 3aM. qupekTopa mo YP

[TpoTokon Ne 10 C.A. lllyrpenkoBa

«20» urons 2024 «20» urons 2024
PABOYAS TIPOTPAMMA

OBINEOBPA3OBATEJIBHOI'O YYEBHOTI'O ITPE/IMETA
«XHUMMUS»

0 IIPOrpaMMe CpeIHEero 0o0mero oopa3oBaHus
JUTsl 00OYYEHHS 1O TIPOrpaMMe CpeIHero npodecCuoHaIbHOr0 00pa3oBaHUs — MPOrpamMme
[ITKPC no npodeccun

23.01.17 MACTEP IO PEMOHTY W OBCJYKUBAHHUIO ABTOMOBWJIENA

ba3oBblii ypoBeHb

Benukue Jlykn
2024



[TporpamMma y4ueOHOro peaMeTa « XUMHUs» SBISIETCS 4aCThi0 00pa30BaTeIbHON MPOrpaMMbl
cpenHero npodeccruoHanbHOro oopaszosanus no nporpamme INIMMKPC mo npodeccnu 23.01.17
MacTep 1o peMOHTY U 00CJIYKUBAHUIO ABTOMOOHIeil

ITporpamma pazpaboTaHa Ha OCHOBE IIPUMEPHOI IporpamMmbl 0011E00Pa30BATEIBHOIO IIPEIMETA
«Xumus», pazpadorannoit ®I'bOY JIT10 UPIIO B 2022 r.

ABTOpPCKHIl KOJJIEKTHB

PykoBoauren:
[TerpoBa Onus FOpreBHa, KaHA. XUM. HayK, JOLEHT

CopykoBoauTeib:
JopodeeBa Mapraputa KOpbeBHa, KaH. TeX. HAyK

ABTOPCKHH KOJIJIEKTHB:
besyesckas Banepust AnekcaHIpOBHA, KaH. IIe/l. HAYK, JOLIEHT

Penen3eHThI:
Kapnos C.C. — 1oKTOp XUMHYECKHX HaYK, Tpodeccop, U.0. IeKaHa XUMUYecKoro ¢akyiaprera MI'Y

M. M.B. JloMmoHOCOBAQ;

KepumoB 3.10. — kananIaT XUMUYECKUX HAYK, IOLEHT, JOUEHT Kadeapsl 00IeH XuMun
xuMHudeckoro gakyiabrera MI'Y umenn M.B. JlomoHOCOBa, cTapimii METOAUCT YHUBEPCUTETCKOM
ruMHa3zuu MI'Y umenn M.B. JlomoHOCOBa

IJKCIEePTHBIE 3aKJII0YECHHUS 110 Pe3yJbTaTaM 3KCIIePTH3bI IPUMEPHOIl pado4eil MporpaMMsl
OYMO CIIO no YI'TIC 22.00.00 «TexHoI0TMN MaTEpHATIOB)
oT «15» Hos0ps 2022 1.

OYMO CIIO no VITIC 32.00.00 «<Hayku o 310poBbe U IpoduIaKTHIeCcKasi MEULIHA
oT «21» Hos0ps1 2022 1.

MecTo yueOHOr0 npegmMeTa B CTPYKType 00pa3oBaTe/IbHOM NPOrpamMMbI:
Y4eOHbIN peIMeT BXOAUT B 00111€00pa30BaTeNbHbIA yueOHBIN LIUKJI, SIBJIETCS 0053aTEIbHBIM.

YpoBeHb U3yueHHst npeaMera - 0a30BbIi

Opranuszauus-paspadoTymk:

['ocynapcrBeHHOE O10/KETHOE IpodecCuOHAIbHOE 00pa3oBaTeabHOE yupexaeHue IIckoBckoi
obnactu «BenuKoIyKCKui MOIUTEXHUYECKUH KOJUTEIHK»
I'. Bemkue Jlyku, [IckoBckoii o0nactu

Pa3paGorumnk:
Hopomenko KOaus BaaagumupoBHa, npenonasatens ['BIIOY BITK






Copepixkanue

1.06mas xapakreprcTuka padodeid mporpaMMbl Y4eOHOro IpeaMera
«XUMUA.

2.CTpyKTypa 1 cojaepkaHue yUeOHOro mpeamera « XuMuUs».
3.YcnoBus peanuzaliiu IporpaMMbl YUeOHOTO mpeaMeTa « XUuMUS.
4. KoHTpOJIb U OIlEHKa PE3YyIhTaTOB OCBOEHHUS YUeOHOIr0 TIpeaMeTa
«XUMHUA.



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMBI YYEBHOT' O
HPEIMETA «XUMMUSA»

1.1. MecTo y4eOHOro mpeaMeTa B CTPYKTYpe OCHOBHOH mnpodeccuoOHATBLHOIM
o0pa3zoBaTe/IbHOM NPOrpaMMbl

OOmeoOpa3oBarenbHas TUCHUIUIMHA «XUMHUS» H3ydaeTcss Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM IUKJIE Y4eOHOrO IIaHAa OCHOBHOW MpodeccHOoHaNbHOW 00pa3oBaTeIbHON
nporpammbl o mpodeccun 23.01.17 Macrep mo peMOHTY U OOCIYXHBaHUIO aBTOMOOMIBHOTO
TpaHcIopra

TpynoeMKOCTb U CIUIUTMHBI « XMMHUs» Ha 0230BOM YPOBHE COCTaBIIsIeT 72 Yaca, U3 KOTOPHIX 64
qaca — 6a30BbIi MOYIB (6 pa3nenoB) u 8 yacoB — MpodecCHOoHATBHO OPUEHTHPOBAHHOE COJIEPIKaHUE,
npukiagHon moaynap (1 pasgen), BKIOUYAIOMMI MPAaKTUKO-OPUEHTUPOBAHHOE COJEP)KAHME II0
npogeccun 23.01.17 MacTep 1o peMOHTY U 00CITYKHUBAHUIO aBTOMOOMIIBHOTO TPaHCIOpTa

[TpuknaaHOi MOYJIb BKIIIOYAET ONUH paszjaell. Pa3men 7 « Xumust B ObITY U TPOU3BOJICTBEHHOU
JIEATEIbHOCTH 4YEeJIOBEKa» peajM3yeTcs Ha MaTepuane KeWCOB, CBS3aHHBIX C HKOJOTMYECKOH
0€30MacHOCTBIO U OICHKOW IOCJICICTBUIA OBITOBOM W MPOW3BOJCTBCHHOW ACSATEILHOCTH B cdepe
CBApOYHOTO MPOU3BOJICTBA.

[Tepuon oOy4eHus U pacnpenesaeHue o ceMecTpam oINpeaesieT 00pa3oBaTeIbHas OpraHu3aIus
CaMOCTOSTEJIbHO, C YYETOM JIOTUKH (OPMUPOBAHUS MPEAMETHBIX pE3ybTaTOB, OOIIMX |
npoeCCHOHANBHBIX ~ KOMIICTCHIIMM, MEXKIIPEAMETHBIX CBSI3¢H C  JAPYTMMH  JUCHUIUIMHAMU
0011e00pa30BaTEILHOIO U 001N PO ECCHOHAIBHOIO IUKJIOB YUeOHOT 0 IIJIaHa.

1.2. e 1 mu1aHMpyeMble pPe3yJbTAThl 0CBOCHHS JUCHMILIUHBI

1.2.1. Heau u 3a1a4u JUCUUTIJIMHBI

@OopMHUPOBAaHUE Yy CTYAEHTOB MPEACTABICHUS O XUMHUYECKOW COCTABJISIOLIEN €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa KaK OCHOBBI NMPHUHATHS PEHICHUH B XU3HEHHBIX M IPOU3BOJCTBEHHBIX
CUTYyallUsIX, OTBETCTBEHHOT O MOBEJCHUS B IPUPOJTHON CpPEIE.

3agauyu AUCHUIINHBI:

1) chopMupoBaTh NMOHMMaHHWE 3aKOHOMEPHOCTEW MPOTEKAHUS XMMHYECKHUX ITPOLECCOB H
ABJIEHUH B OKpY’)Kalolled cpeae, ULEIOCTHOM HAaydyHOW KapTUHBI MHpa, B3aUMOCBSA3M U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTAaBJIATH (OPMYJBI HEOPraHMYECKMX M OPraHUYeCKHX BeIlecTB,
yYpaBHEHUS] XUMHUYECKUX peakuii, 00BSICHITH HX CMBICI, UHTEPIPETUPOBATH PE3YIbTAThl XUMUY €CKHX
9KCIEPUMEHTOB,

3) cdopmupoBaTh HABBHIKM MPOBEACHUS TMPOCTEUIINX XUMUYECKUX HKCIEPUMEHTAJIbHBIX
HCCIIEZIOBAHUN C COOJIO/IEHHNEM MpaBui 0e30MacHOro oOpallleHusl ¢ BElleCTBAaMHU U JTaOOPaTOPHBIM
0o0opyI0BaHUEM;

4) pa3BUTh yYMEHHS HCIOJNB30BaTh WHPOPMAILUMI0O XMUMHUYECKOTO XapaKTepa W3 pa3lUdHbBIX
HMCTOYHUKOB;

5) chopmupoBaTh yMEHUSI TPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATETLHOCTH U XUMUYECKHUX
MPUPOAHBIX, OBITOBBIX U TTPOU3BOICTBEHHBIX MTPOIIECCOB;

6) chopMupOBaTH TOHUMAHHUE 3HAYUMOCTH JTIOCTHKEHUN XMMHUYECKON HAYKH M TEXHOJIOTUN ISt
Pa3BUTHS COLMAIILHON U TIPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemblie pe3yJbTaThbl 0CBOeHHUs y4eOHOro npeamera B coorsercreuu ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

Ko n IInannpyemblie pe3y1bTaThl 0CBOCHHS AU CHHUILIMHBI
HANMEHOBAHHU
e
¢hopmupyembl Oo0mmue JucuuminHapHble
X
KOMIIETeHIUI
OK 01. B yacTu TPyA10BOIro BOCIIUTAHUSA: - BJAJETb CHUCTEMOM XMMHUYECKHUX 3HAaHMH, KOTOpass  BKJIIOYAET:
Bei6upath - TOTOBHOCTb K TpYyAY, OCO3HAHME LEHHOCTH | OCHOBOIIOJIATAIOIIME IMOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAas
CI1OCcOo0bI MacTepcTBa, TpyAoIooue; obosiouka aroma, s-, p-, d-3J1€KTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
pelIeHMs 3a1a9 | - TOTOBHOCTb K  aKTMBHOM  JI€ATEIILHOCTH | BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTb, CTEIIEHb OKHUCIICHUS, XMMHUYECKas
npo¢ecCoHan | TeXHOJIOIMYECKOM U COLMaabHON HAaIpaBIE€HHOCTH, | CBSA3b, MOJb, MOJIIpHas Macca, MOJIApPHBIH 0OO0BEM, YIJEpOIHBIM CKEJIET,
BHOMU CHOCOOHOCTh HMHULMUPOBATh, IMJAHUPOBaTh MU | GYHKLUMOHAIbHAS IpyMIa, paguKkal, U30MEpUsl, H30MEpPbI, TOMOJIOIHUECKUM
JESITEIbHOCTU | CAMOCTOSTEIIbHO BBINOJIHATH TAKyl0 JAEATEIBHOCTD; | Psill, TOMOJIOrH, YII€BOJOPOIbI, KUCIOPOI- U a30TCOAEpKAIINE COCAUHEHNUS,
IPUMEHUTENBH | - UHTEpEC K pa3IMYHBIM cdepam | OHOIOrMYECKH AaKTUBHBIE BEIECTBa (YIJIEBOABI, KHUPBI, OENKH), MOHOMED,
0 K Pa3JIM4YHBIM | IpOQecCHOHATIbHOM NesITeNbHOCTH, [IOJIUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIUHEHMS,
KOHTEKCTaM OBjajleHHe  YHMBEPCAJIbHBIMH  YYeOHBIMHU | KPHCTALIMUECKasl PEIIeTKa, TUIbI XUMHUYECKUX pPEaKUUi (OKHCIMTEIbHO-
MO3HABATEJbHBIMH 1CHCTBUAMU: BOCCTaHOBUTEIIbHbIE, 9K30-U HJIOTEPMUYECKIE, pEeaKlMi HOHHOTO OOMeHa),
a) 0a30BbIe JIOTHYECKHUE ACHCTBHA: pacTBOP, PIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOJIUTHYECKAS AUCCOLUALNS,
- CaMOCTOSATEIIEHO (dopmMyIupoBaTh U | OKHCJIUTEIb, BOCCTAHOBUTEIB, CKOPOCTh XUMUYECKOW PEaKLIMK, XUMUYECKOE

aKTyallu3upoBaTh MPOOJIEMYy, paccMaTpUBaTh ¢
BCECTOPOHHE;

- yCTaHABJIMBaTh CYUICCTBEHHBIH TPH3HAK HIIU
OCHOBaHHUsI Ui CpPaBHEHUS, KiacCH(UKAIMH |
0000111eHNS;

- ONmpEeNeNsATh UEMH JIeATEIBHOCTH,
napaMeTpsl ¥ KPUTSPHH UX TOCTHIKEHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUUS B
paccMaTprBacMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B ICATEIIbHOCTh, OIICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LEJISM, OLICHUBAThH
PHICKH TTOCJIC/ICTBUM JICITEITHHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIICHUE ITPU PEIICHUN
KU3HEHHBIX MPOOIIeM

3a1aBaTb

paBHOBECHE), TEOPUU U 3aKOHBl (TEOpUSI XUMHUYECKOTrO CTPOEHUs
oprannyeckux BemecTB A.M. bBytiepoBa, Teopus 3IEKTPOIUTHYECKON
aucconuanuu, nepuonnyeckuil 3akon .M. Menneneesa, 3aKk0H cOXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHH, (DaKTOIOrHYecKue
CBEJIEHMsI O CBOICTBaX, cOCTaBe, MOIy4YE€HUH U OE€30IIaCHOM HCIO0JIb30BaHUU
BAOKHEHIINX HEOPraHWYeCKMX M OpPraHMYecKHMX BEIIeCTB B OBITY U
MIPAKTUYECKOM e TEIbHOCTH YEJIOBEKa;

- YMETb BBISIBJIATH XapaKTEpPHbIE IMPHU3HAKU M B3aUMOCBSA3b H3YUEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOIME MIOHATUS IIPU OIIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMUYECKUX M OPraHMYECKHUX BEIIECTB U MX IIPEBPALICHMI;

BBIABJIIATH B3anMOCBA3b XUMHUYECCKUX 3HAHUU C IIOHATUAMUAU u
MpEACTABICHHUAMHA APYTUX €CTCCTBCHHOHAYYHBIX TPEIMETOB,

- YMETb HUCIIOJIB30BATh HaAMMCHOBaHUA XUMHYECCKHUX COC)II/IHGHI/If/i
MEXIYHApOIHOTO COK3a TEOPETUYECKONM W TMPUKIAAHOM XUMHUH U




0) 0a30BbIe HCCJIEI0BATEIbCKUE AeCTBHS:

- BJIaJICTh HAaBBIKAMH y4EOHO-MCCIIEI0BATEIILCKON 1
MIPOCKTHON JESITENHbHOCTH, HABBIKAMU Pa3pEIICHUS
npooem;

- BBUIBJIATh TNPUIUHHO-CJICJICTBEHHBIC CBS3U U
aKTyaJIM3UPOBaTh 3aj7ady, BBIIBUTATh THUIIOTE3Yy €€
pelIeHus, HaXOJNUTh apryMEHTHI JUTSt
JI0OKA3aTelIbCTBA CBOMX YTBEPXKACHWM, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEIICHUS;

- QHaJM3UPOBATh MOJIYYEHHbIE B XOJE€ PELICHUS
3a7la4M pe3yJbTaThl, KPUTUYECKH OIEHHBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX yCJIOBHUSX;

- YMETh MEePEHOCHTh 3HAHMS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00J1aCTH KU3HEICITCIBHOCTH;

- yMEThb MHTErpUpOBaTh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIaCTeH;

- BBIOBATATh  HOBBIE  HJIEH,
OpUTHHAJBHBIC TTOXO/IbI U PEIICHNUS,
- CHOCOOHOCTh UX MCIIOJIE30BAHHUS B
MO3HABATEJIbHON U COLIMATbHOW MPAKTHKE

npeaiaraTh

TpUBHUAJIbHbIC HA3BAHUS BaXXKHEHIIMX BEIIECTB (3TUJIEH, alleTHIICH, IJIULIEPUH,
¢denon, dopmampaerua, yKCycHas KHCJIOTa, TIHUIMH, YrapHbId ras,
YTJIEKUCIIBIA T'a3, aMMHUAK, TalleHas U3BECTh, HEraneHas U3BeCTh, MUThEBAs
cola M JPYruX), COCTABJIATH (OPMYJIBI HEOPTraHUYECKUX U OPraHUYECKUX
BEIIECTB, YPaBHEHHUS XHUMHYECKUX PEAKIUN, OOBSICHATH UX CMBICI,
MOATBEPKAATh XapaKTepHbIE XUMHUYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOLIMMHU SKCIHEPUMEHTAMU U 3AIUCSIMU YPABHEHHN XUMHUYECKUX
peakiuii;

- YMEThb YCTaHaBJIMBAaTh MPUHAJIEKHOCTb U3YUYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BELIECTB K ONMPEEIECHHBIM KJIaccaM U IpyIaM COEAUHEHUH,
XapaKTepU30BaTh UX COCTAB M BAXKHEHIIME CBOMCTBA; OMNPENENSATh BHJIbI
XUMHUYECKUX CBs3€H (KOBaJICHTHAsl, MOHHAs, METAJJIMYECKasi, BOJAOPOIHAS),
TUTIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCH(UIIUPOBATH XUMUUIECKHE
peakuuu;

- chopMupoBaTh NPEACTABJICHHUS: O XUMHYECKOM  COCTABIISIOLICH
€CTECTBEHHOHAYYHON KAapTUHBI MHUpPA, POJIM XUMHHU B IMO3HAHUU SIBICHUUN
npuponbl, B (OPMUPOBAHUU MBIIUICHUS M KYyIbTYyphl JIMYHOCTH, €€
(yHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOJUMOM JIJIsl pEeIISHUsT TPAKTUIECKUX
3a/1a4 ¥ IKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHSI K CBOEMY 3JI0POBBIO H
MPUPOIHOM CpelIE;

- YMETh MPOBOJIUTH PACUETHI MO XUMHUYECKUM (OpMyJaM W YpaBHEHHSIM
XUMUYECKUX  peaKUHil ¢ HCHOJb30BaHUEM  (PU3UYECKUX  BEJIMYMH,
XapaKTepU3yIOIINX BEIEeCTBA C KOJWYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOopMmanbHBIE YCJIOBHS) Ta30B, KOJUYECTBA BEHIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHUS Uil NPUHATHS PEHIEHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM

OK 02.
Hcnons30BaTh
COBPEMEHHBIE
cpencTaa
IIOMCKa,
aHajm3a u
HWHTEpIIpeTalu
¥ HHPOPMAIIHH

B 00J1acTH HEHHOCTH HAYYHOT'O NO3HAHUS:

- c(hOpMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKH U OOIIECTBEHHOW IPAKTHUKH,
OCHOBAHHOT'O Ha ayaore KYJbTYD,
CIOCOOCTBYIOLIIETO OCO3HAHMIO CBOETO MecCTa B
MOJIMKYJBTYPHOM MHUPE;

- YMETh IJITAHUPOBATh U BHIMOIHITh XUMUYECKHI AKCIIEPUMEHT (IIpeBpaleHHsI
OpPraHWYeCKUX BEIIECTB MPH HATPEBAHUU, TOTyYEHUE ITHIICHA U U3yYCHHE €TO
CBOMCTB, KA4ECTBEHHBIC pEAKIMU Ha aJbJErHAbl, KpaxMmal, YKCYyCHYIO
KHCIIOTY; IeHaTypanusi O€ITKOB MPU HarpeBaHUU, [IBETHBIC PEAKIIUH OEJIKOB;
MIPOBOJIUTH PEAKIIUY HOHHOTO OOMEHA, ONPEACIIATh CPEAY BOIHBIX PACTBOPOB,
KAaueCTBEHHbIE peakluu Ha CcyibdaT-, KapOOHAT- W XJIOPHUI-aHHUOHBI, Ha
KaTHOH aMMOHMS; pelIaTh SKCIepUMEHTaIbHbIE 3a]]a4H 110 TeMaM "Metamib"
u "Hemerannsl") B COOTBETCTBUHU C MPaBHIAMHU TEXHUKU 0€30MAaCHOCTU TPU




u
uHpOpMaIOH
HBIC
TEXHOJIOTHH
IS
BBITIOJTHEHUS
3ama4y
npogeccruoHan
BHOU
JeSITeNIbHOCTU

- COBEPIIEHCTBOBAHUE S3bIKOBOW M UUTATEIbCKOU
KYJbTYphl KaK CpPEICTBAa B3aUMOJCHCTBHUS MEXIY
JIIOJIbMU U TIO3HAHUS MUPA;

- OCO3HaHHE IIEHHOCTM HAYYHOW [EATEIbHOCTH,

FOTOBHOCTb ~ OCYIIECTBIATH  NPOEKTHYHO U
HCCIIEI0BATEIILCKYIO JEATEIBHOCTD
WHJUBHYaJIbHO U B TPYIIIE;

OBiageHue  YHHUBEPCAJIBHBIMH  Y4eOHBIMH

NO3HABATEJIbHBIMH /1efiCTBUAMU:

B) padora ¢ uHpopmanueii:

- BJIJIETh HaBbIKAMU IMOJyYyeHHs] MH(OpMaALK U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO
OCYIIECTBJIATh MOUCK, aHAJIU3, CUCTEMATU3ALMNIO U
MHTEPIpPETALNIO HH(POPMALUU PAa3IUYHbIX BUJIOB U
(dhopM npeACTaBICHHS;

- co3JaBaTh TEKCThl B PA3IMYHBIX (opmarax c
y4eTOM Ha3HauYeHUs HMHPOpPMaLUU U LEJIeBOH
ayqUuTOpUM, BBIOMpas ONTUMaJbHYIO  (opMmy
MPEACTAaBICHUS U BU3yaJIN3allHH;

- OLEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(popMaIMu, €€ COOTBETCTBHE IIPABOBBIM H
MOpabHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BaTh CPEACTBa HMH(POPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pPEUICHUU

KOIHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3alMOHHBIX  3a7a4 C  COOJIOJCHHEM
TpeOOBaHUIN IPrOHOMHUKHU, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, PEeCypcocOEepexeHHs, IMPaBOBbIX H
TUYECKUX  HOPM, HOPM  HH(POPMALMOHHOM
0e30MmacHOCTH;

- BJIaJICTh HABBIKAMHU PACIIO3HABAHUS U 3aIUThI
uH(popMmaIuu, nHGOpMaMOHHON OE30MaCHOCTH
JMYHOCTH,

oOpaleH!H ¢ BEIIECTBAMHU M JJa0OPaTOPHBIM 000PYI0BAaHUEM; ITPEACTABIATH
pe3ylbTaThl XUMHUYECKOrO0 JSKCIepUMeHTa B ¢GopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuil U (HOpMyIUpOBaTh BBIBOABI Ha OCHOBE 3TUX
pe3yJIbTaToB;

- YMETh aHAJIM3UPOBATH XUMUYECKYIO HH(POPMALINIO, TOJIy4aeMyI0 U3 Pa3HbIX
MCTOYHHUKOB (CpEICTB MaccoBOl MHpopMaIu, cetb IHTepHET U npyTHe);

- BJIaJIeTh OCHOBHBIMH METOJJaMHU HAyYHOTO TIO3HAHUS BEIIECTB K XUMUYECKUX
sIBJIEHUN (HAOII0IeHNE, U3MEpPEHUE, SKCIIEPUMEHT, MOJIETTMPOBaHuE);

- yMeTbh MPOBOJUTH pPacyeThl MO XUMHUYECKUM (opMysiaM MU ypaBHEHUSM
XMMHYECKUX  peaKkIuil ¢ HCHOoJb30BaHHUEM  (U3WYECKUX  BEJIUYUH,
XapaKTepHU3yIOIIMX BEIECTBa C KOJIWYECTBEHHON CTOPOHBI: Macchl, oObeMa
(HOpMalbHBIE YCJIOBMSI) Ta30B, KOJMYECTBA BEIECTBA; MCIIOIb30BAThH
CHCTEMHBIE XMMHUYECKUE 3HAHUS IS MPHHATHS PEHICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M UX MTPUMEHEHHEM




OK 04. - TOTOBHOCTH K CaMOpa3BUTHIO, | - YMETb IIJIAHUPOBATD U BHIIOJIHATh XUMHUECKHUI SKCIIEPUMEHT (TIpeBpalleHus
DddexTrBHO CaMOCTOSITEJIbBHOCTH M CaMOOIIPE/IEJIEHHIO; OpPraHMYECKUX BEIECTB PU HAIPEBAHUH, I10JYYECHUE 3TUIIEHA U U3YUYEHUE €0
B3aMMOJIEHCTBO | -OBJIaJICHUE HaBbIKaMU yueOHO- | CBOICTB, KAauyeCTBEHHBIE pEaKIMH Ha albJerujpl, Kpaxmaj, YKCYCHYIO
BaTh U HCCIIEZIOBATEIbCKOM, MPOEKTHOW M COLMAIBHOW | KUCIOTY; JAeHaTypalus OeNKOB IPH HAarpEeBaHMMU, IIBETHBIE pPEeaKlUU OENKOB;
paboTtats B JEeSITEIbHOCTH; MIPOBOJIUTH PEAKIIMYA HOHHOI O 0OMEHa, ONPEENIATh CPEY BOJHBIX pAaCTBOPOB,
KOJUIEKTUBE U Osuajnenue YHHBEpPCAJIbHBIMH | KAUECTBEHHBIE pEaKIUH Ha cyinbdaT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KOMaH/1e KOMMYHHKATHBHBIMH IeHCTBUSIMM: KaTHOH aMMOHHS; pelIaTh 3KCIEpUMEHTAIbHbBIC 3a7a4uu 110 TemaM "Mertasibt"

0) coBMecTHasl 1esITeJILHOCTD. n "Hemerannel") B COOTBETCTBUHU € NMpPaBUJIAMH TEXHUKU O€30M1aCHOCTU IIPU

- TIOHMMaTh M HCIOJIb30BaTh IPEUMYIIECTBA | OOpAlLIEHUH C BEIECTBAMH U J1a00OpaTOPHBIM 000PYIOBAHUEM; IPEACTABIATh

KOMaH/HOM U UHAMBUAYAIbHON pabOTHI; pe3ysbTaThl XUMHUYECKOI'0 SKCIIepUMEHTa B (opMme 3amucH ypaBHEHUH

- IPUHUMATH II€JIM COBMECTHOM JEsATENbHOCTH, | COOTBETCTBYIOUIMX peaKIuil ¥ (OpMyIUpOBaTh BBIBOABI Ha OCHOBE 3TUX

OpPraHU30BbIBATh U KOOPIAWHUPOBATH NIEHCTBUS O | PE3yIbTAaTOB

€ JOCTHIKCHHIO: COCTAaBJISATh MJaH ICHCTBUH,

pacrpenensTh poiau C y4€TOM MHEHUIN y4aCTHUKOB

00CYXKIaTh pe3yIbTaThl COBMECTHON pabOTHI;

- KOOpAWMHHUPOBATH ¥ BBINOIHATH pabOTy B

YCIIOBHSIX peanbHoro, BUPTYaJIbHOTO u

KOMOWHHUPOBAHHOT'O B3aUMOJIEH CTBHS;

- OCYIIECTBJIATh IO3UTUBHOE CTpaTErHYecKoe

MOBEJICHUE B PA3IMYHBIX CHUTYAIUAX, MPOSBIISITH

TBOPYECTBO U BOOOpakeHUe, ObITh MHUITUATHBHBIM

OBiaieHHe YHUBEPCATbHBIMHU PeryJATHBHBIMHU

AeicCTBUAMM:

') IPUHATHE ce0Osl U IPYTruX JIIoeii:

- IPUHUMATh MOTUBBI U ApIYMEHTHI APYTUX JIOJ1eH

IIPY aHAJIN3€E PE3YJIbTaTOB AESITEIbHOCTH;

- IPU3HABaTh CBOE MPABO U IMPABO APYIUX JIIOJEH

Ha OIIMOKU,

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C

MO3HIIMK JPYTOro 4eJOBeKa;
OK 07. B o0J1acTH 3K0J10IrM49€CKOT0 BOCIIMTAHUSA - chopMupoBaTh MPEACTABJICHHUS: O XUMHYECKOW  COCTABIISIOLICH
CopneilicTBOBaTh | - CHOPMUPOBAHHOCTh JKOJOTHYECKOH KYJIBTYpHI, | €CTECTBEHHOHAYYHOW KApTUHBI MHUpPA, POIM XHMHHU B TIO3HAHUU SIBICHHI
COXpaHEHUIO MOHWMAaHWE BIHSIHHS COLUAIbHO-)KOHOMHYECKUX | IPUPOABI, B (OPMHUPOBAHUU MBIIUICHUS H KYJIbTYPHl JIMYHOCTH, €€

OKpY’KaroIen

MPOLIECCOB ~ HA  COCTOSIHUE  NPUPOJHOW U

(YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAUMOM ISl pEIICHUs MPAKTUYECKUX




Cpenbl, COLIMAJIBHON  Cpeibl, OCO3HaHUE TIJI00AJBHOIO | 33/1a4 M DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JIOPOBBIO H
pecypcocOepex | xapakTepa SKOJOTHUECKHX MPo0IeMm; MIPUPOJIHOM Cpelie;
CHHIO, - TIJIAHUPOBAHHWE W OCYUIECTBJCHHE IEHCTBUM B | - YMETh COOJIIOATh MPAaBHUJIA SKOJOTHYECKU I1€IeCO00pa3HOro MOBEACHUS B
MPUMEHATh OKpYXalolled cpene Ha OCHOBE 3HAHUS IeJieH | ObITY M TPYIOBOHW NEATEILHOCTH B IIETSAX COXPAHEHHUS CBOETO 3JI0POBBS H
3HaHusg 00 YCTOMYMBOIO pa3BUTHS YE€JIOBEUYECTBA; OKpY’KaroIlled MNPUPOAHON Cpebl; YUYUTHIBATH OMACHOCTh BO3JEUCTBUSA Ha
W3MCHCHUH AKTUBHOE HETPUSITUE JIEUCTBUMN, TPUHOCSIIUX BPEJ] | )KUBBIE OPraHU3Mbl OIPEJICIICHHBIX BEIECTB, MOHUMAas CMBICI TOKa3aTemns
KJINMAaTa, OKpY’KaroIlel Cpere; MpEAETbHON JOIMYCTUMON KOHLIEHTPALIUU
MPUHLIHIIBI - yYMEHHE NPOTrHO3UPOBATh HEOIArONPHUSTHBIC
OEepeXKITMBOTO AKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
MPOU3BOJICTBA, | JCUCTBUM, MPEIOTBpALIATh UX;
3¢ HeKTUBHO - pacipeHue OIBITA JIEATSIHEHOCTH
JIEMCTBOBATh B | DKOJIOTMYECKON HANIPaBJICHHOCTH;
YpE3BBIYANHBIX | - OBJIAJIEHUE HABBIKAMH Y4EOHO-
CUTyaLUsIX HCCIIEI0BATEIbCKON, IPOCKTHOW U COLIMAIbHON

eI TeNIbHOCTH,
IIK
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA «XUMMUSA»
2.1. O0beM AUCHUILIMHBI B BU/bI Y4e0HOil padoThI

Bun yueOHoii padoThl O06beM B yacax
O0bem 00pa3oBaTeIbHON MPOrpaMMbl TUCHHILTHHBI 72
B T.Y.

OcHOBHOe coiep:kaHue 64
BT. U..

TEOpEeTUYECKOe 00yueHue 30
IIPAKTUYECKUE 3aHATUI 24
nabopaTOpHBIC 3aHATHUS 10
IIpogeccnonaIbHO-OPUEHTHPOBAHHOE COAEPKaAHME (COAepKAHUE 6
TMPUKJIATHOTO MOIYJIsI)

BT. U..

TEOpEeTHUECKOE 00yUeHue 2
IIPAKTUYECKUE 3aHATUI 4
IIpome:xyTounas arrecTanus (3a4yer) 2
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2.2. TemaTuyecKMii IVIAH M COIEPKAHUE THCIIMILIUHbBI

Dopmupyem
HaunmenoBanue Copep:kanue y4eOHOro MaTepuajia (OCHOBHOE M IPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 12COB ble
pa3aesioB M TeM J260paTopHbIE H NPAKTHYECKHE 3AaHATHS, IPUKJIAAHON MOYJ/Ib KOMIIETEH U
n
1 2 3 4
OcHoBHOE coiep:KaHNe 64
Paznen 1. OcHOBBI CTpPOEHHS BellleCTBA 6

Tema 1.1. OcHoBHOE coiepKanmne 4 OK 01
Crpoenne atoMoB | TeopeTnueckoe 00ydeHune 2
XUMHICCKAX CoBpeMeHHass Mojenb CTpoeHUs aroMa. CHMBOJMYECKHH $3bIK XUMHH. XHMHYECKHH DJIEMEHT.
SJICMCHTOB 1 OnektpoHHas KoH(urypamust atoma. Kinaccupukaiusi XUMHUYECKUX 3JIEMEHTOB (s-, P-, d-37eMeHTHI).
Hpupoza BasneHTHbIE ~ DJIEKTPOHBL.  BalleHTHOCTh.  DJIEKTPOHHAs  NPUPOAA  XUMHYECKOM  CBS3H. 2
XUMUYECKOH DJIEKTPOOTPULIATENBHOCT. BHIbI XMMHUYECKOM CBA3M (KOBAJEHTHAas, MOHHAs, MeETalUIMYecKas,
CBA3H BOJOPOHAs) U CIIOCOOKI €€ 00pa30BaHMs

IIpakTyeckue 3aHATHS 2

Pemienne 3amaHuii Ha UCHOIB30BAaHME XHMHUYECKOW CHMBOJIMKM UM Ha3BaHUM COENMHEHHUUN 10

HOMEHKJIATYPE MEKIYHAPOIHOTO COK3a TEOPETHIECKOMN M MIPUKJIAHON XUMHUHU ¥ TPUBHAIBHBIX Ha3BAHHUI

JUIsL COCTaBJIEHHUsT XUMHUYECKHX (POPMYIT IByXaTOMHBIX COETUHEHUH (OKCHIOB, CYIb(UI0B, THIPHIOB U

T.I..) U JIPYTUX HEOPraHMYECKUX COEAMHEHUH OTAEBHBIX KIIACCOB. 2

IIpakTHuecKHe 3aaHus Ha YCTAHOBIIEHUE CBA3U MEXIY CTPOECHHUEM aTOMOB XMMHUUYECKHX DJIEMEHTOB U

IEPUOINYECKMM H3MEHEHHEM CBOMCTB XMMHYECKUX DJEMEHTOB U HX COEIUHEHHN B COOTBETCTBHHU C

nonoxxenneM [leproaudeckon CHCTEMBI.
Tema 1.2. OcHOBHOe coep:KaHue 2 OK 01
Iepuognueckuii | [pakTuvyecKue 3aHATHS 2 OK 02
3aKOH H Tabimua IMepronnyeckast cucreMa XuMH4YecKux deMenToB J[.1. Menaeneea. @U3HUECKHIA CMBICIT
A.1. Menneneesa IMeproauueckoro 3akona JI.M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHSI CBOUCTB XUMHY ECKUX

3JIEMEHTOB, 00pa3yeMbIX HMH IIPOCTHIX U CJIOKHBIX BELIECTB B COOTBETCTBHH C TOJIOKEHHEM

XUMHYECKOro dyieMenTa B [leproanueckoii cucteme. MUPOBO33PEHYECKOE U HAYYHOE 3HAYEHHE 5

[Tepuoguueckoro 3akona /.M. Menneneesa. [Iporuossl /.. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYCCKUX 3JICMCHTOB.

Pentenune MPAKTUKO-OPUECHTHPOBAHHBIX TCOPETHICCKUX SaI[aHI/Iﬁ Ha XapaKTCpU3alIU0 XUMHYCCKUX
3JIEMEHTOB «MeTanyecKue / HEMCTAJIJIMYCCKUC CBOﬁCTBa, QJICKTPOOTPpHULHATCIIbHOCTh XUMHYCCKUX
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3JIEMEHTOB B COOTBETCTBHUU C UX DJICKTPOHHBIM CTPOCHHEM U MOJIO)KEHUEM B IEPUOIMYECKON CUCTEME
xumu4deckux 3neMmenToB .M. Menaeneeay

Pa3nen 2. XumMnuyeckue peakumuu 9
Tema 2.1. Tunel | OcHOBHOE COJepKaHNE 4 OK 01
XUMHYECKUX Teopernueckoe ody4deHue 2
peakumii Knaccudukanus 1 TUIIBI XUMUYECKUX PEAKIM ¢ yyacTHeM HeopraHu4eckux BemiecTB. CocTaBieHue
ypaBHEHMI peaklnii COETUHEHMs, pa3I0kKEHUs, 3aMEIleHus, OOMEHa, B T.4. peaKLUil TOPEHHUs,
OKHCJIEHUS -BOCCTAHOBJICHUS.
VYpaBHEHUsI OKUCIIEHUA-BOCCTaHOBIEHUS. CTeneHb OKUuciaeHNus. OKUCIUTENb U BOCCTAHOBUTEIIb. 2
CocraBiieHue U ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA METOJOM 3JIEKTPOHHOI O
6anmanca. OKMCIMTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMU B IIPUPOJIE, IPOU3BOJICTBEHHBIX MIPOLIECCAX U
KU3HENEATEIbHOCTH OPraHU3MOB
IIpakTHYyeckue 3aHATHS 2
KonunuectBennsie oTHOMEHNUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHbI B XMMHMM M PACUETHI 110
ypaBHEHHUSIM XMMHUYECKHUX peakuuil. Monp Kak eAMHMIIa KOJM4YecTBa BellecTBa. MoJssipHas Macca.
3aKOHBI COXpaHEHMsI Macchl U HHEpruu. 3akoH ABorajapo. MossipHblii 00beM ra3zoB. OTHOCUTENIbHAS 2
IUIOTHOCTB Ta30B. PacueTsl MO ypaBHEHHSIM XMMHMUYECKHX PEAKIMH C UCIOJIb30BAHUEM MacChl, 00beMa
(HOpMaJbHBIE YCIOBHSI) ra30B, KOJIMYECTBA BEI[ECTBA
Tema 2.2. OcHOBHOE coiep:kaHue 4 OK 01
ONeKTPONMTHYICECKE | TeopeTHyecKoe oGydeHue 2 OK 04
TACCOMMANMA U | Teopyg 51eKTPONMMTUYECKON AuccOnUanun. MoHbL. DIeKTPOIMTHI, HEDIEKTPOIUTH. Peakiuid HOHHOTO
MOHHBIH 0OMeH oomeHa. CocTaBieHHE pEaKIUil MOHHOTO OOMEHA IMyTeM COCTABJICHHS MX TOJHBIX M COKpPAIICHHBIX 2
HMOHHBIX ypaBHeHUH. K1CII0THO-OCHOBHBIE peakluu. 3aJaHus Ha COCTAaBJICHUE HOHHBIX peaKklui
JlaGopaTopHble 3aHATHSA 2
JlabopaTopHas pabota “TUbl XHMUUYECKHX PEAKIIAN".
HccnenoBanue TUIOB (110 COCTABY U KOJIMYECTBY MCXOIHBIX U 00Pa3yIOLUIMXCS BEIECTB) U IPU3HAKOB 2
XUMH4eckux peakuuid. [IpoBenenue peakuii HOHHOro oOMeHa, OnpeieseHUe Cpeibl BOAHBIX
pacTBOpOB. 3a/1aHUs HA COCTABJIEHUE HOHHBIX peaKuil
KonTpoabnas
CrpoeHue BelecTBa 1 XUMUYECKHE PEaKUU 1
padora 1
Pa3znen 3. CTpoeHue u cBOICTBA HEOPraHUYECKHUX BeleCTB 15
Tema 3.1. OcHOBHOe coiep:kaHue 4 OK 01
Knaccuduxanus, | Teoperuueckoe o0yuenue 2
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HOMEHKJIaTypa
CTPOCHHE
HEOPTraHUYECKUX
BCIIIECTB

IIpenmer Heoprannueckoit xumuu. Kinaccugukaiiys Heoprannueckux Beniects. IIpocTeie U CloXKHbIE
BemlecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCHJIbI, TUAPOKCUIBI, KUCIOTHI, COIM). B3aumocss3b
HEOpPraHUYECKUX BeIecTB. ArperaTHble COCTOSIHUS BeulecTBa. Kpucrannuueckue u amopgHsie
BellecTBa. THUIBI KPUCTAJUIMYECKUX PEUIETOK (aTOMHAs!, MOJIEKYJIipHasi, MOHHAs, METaJNTN4YecKasi).
3aBUCHUMOCTb (PU3MYECKUX CBOWCTB BEILIECTBA OT THIIA KPUCTAIIINYECKON PEIIeTKH. 3aBUCUMOCTD
XMMHUYECKOM aKTUBHOCTH BEILECTB OT BUAA XUMUYECKOU CBSI3U U TUIA KPUCTAIIMYECKOM PEIIETKH.
[TpuarHBI MHOT000pa3us BEIIECTB

HpaKTH'{eCKHe 3aHATHUSA

Homenknatypa HEOpraHMuECKUX BEIIEeCTB: Ha3BaHUE BEIIECTBA NCXOS U3 HX XUMHUYECKOH (popMyIIbl
WM COCTaBJICHHE XUMHUYECKON (DOPMYIIbI HCXO/IS U3 HA3BaHMSI BEIIECTBA 110 MEXIYHAPOIHON
(MIOITAK) vm TpuBHAIbHON HOMEHKJIATYPE.

Pemenne mpakTHUecKMX 3aJaHUN MO Kilaccu(UKalMM, HOMEHKJIAType M XUMHUYECKHM (dopMylam
HEOPraHMYECKUX BEIIECTB PA3MYHBIX KJIACCOB (YrapHbIA ra3, YIISKHUCIBIH Ta3, aMMHAK, TamieHas
W3BECTh, HEralmeHas H3BeCTh, MUTHEBAS COJIa U APYTUX): HA3BIBATh U COCTABIISATH (POPMYIIBI XUMH YECKUX
BEIIECTB, OMPEACISITh MPUHAIISKHOCTD K KJIaccy.

HcTouHMKN XMMUYECKON HH(pOpMaluu (CpeICcTB MacCOBOM MH(pOpMaIUU, ceTh IHTepHET U Ipyrue).
ITouck nHdopmalu 1Mo Ha3BaHKWAM, HJICHTH (PUKATOPaM, CTPYKTYPHBIM (hopMysiam

OK 02
IIK...

Tema 3.2. dusuxo-
XUMHAYECKUE
CBOMCTBa
HEOPraHUYECKUX
BEIICCTB

OcHoBHOe coepxanmne

Teopernueckoe o0yueHue

Mertannel. OOmme gu3ndeckre U XUMHUYECKHe CBOMCTBa MeTasuioB. CrocoObI MmonydeHus. 3HaUYCHUE
METAJUIOB MU HEMETAJUIOB B NPUPOAE M KU3HEIACATEIBHOCTH 4YEJIOBE€Ka W opraHu3mMoB. Kopposus
METaJIJIOB: BUJBI KOPPO3UH, CIIOCOOBI 3aIIMThl METAJJIOB OT KOPPO3HH

Hemeramnpl. OO6mme ¢usnueckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIHWYHBIE CBOWCTBA
HemetasuioB [V— VII rpynn. Knaccudukainus 1 HOMeHKIIaTypa CoeMHEHU HeMeTauioB. KpyroBopoTsl
OMOT€HHBIX JIEMEHTOB B IPHPOJIE

XUMHYECKHE CBOMCTBA OCHOBHEIX KJIaCCOB HCOPraHN4YCCKUX BCUICCTB (OKCI/IZ[OB, TUAPOKCUIAOB, KUCJIIOT,
coJieit u I[p) 3aKOHOMepHOCTI/I B U3MEHEHHUU CBOICTB IIPOCTBLIX BEHICCTB, BOAOPOAHBIX COG,Z[I/IHGHI/II\/’I,
BBICHINX OKCUJOB U THAPOKCUIOB

IIpakTHyeckue 3aHATHS

CocraBiieHME YpaBHEHU XUMHUYECKUX PEAKUHUN C y4aCTHEM MPOCTBIX M CIOXKHBIX HEOPraHWYECKUX
BELIECTB: METAJUIOB M HEMETAJUIOB; OKCHAOB METaJJIOB, HEMETA/UIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHWYeCKUX KHUCJIOT, OCHOBAaHMH U aM(OTEpHBIX THUIPOKCHUIOB; HEOPraHMYECKUX COIIEeH,
XapaKTEepU3YIOIMX UX CBOMCTBA.

OK 01
OK 02
IIK...
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Pewmienne npakTUKO-OpMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOWCTBA, COCTAB, IOJy4EHUE U
0e30IacHOE HCIOJb30BAaHUE BAXKHEHIINX HEOPraHMYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
JEATEIIbHOCTH YEJIOBEKA

Tema 3.3. OcHoBHOe coepxanne 2 OK 01
Unentuduxanus | JlaGopaTopHble 3aHATHS 2 OK 02
HEOPraHWICCKUX | JTaGopaTopHast pabota «aeHTr QUKAIUs HEOPraHMISCKHX BEIIIECTBY. OK 04
BCIICCTB Pentenne SKCIICPUMCHTAJIbHBIX 3aJa4 110 XWUMHYCCKUM CBOMCTBAM METAJJIOB W HEMETaJIOB, IIO

PacCIO3HAaBAHMIO U NIOJIYYECHUIO COCIMHEHUH METAJUIOB U HEMETAJIIOB. 2

WNnentudukanuss HeOpraHMYECKHX BEUIECTB C HCIOJb30BAHMEM HUX (HU3UKO-XUMUYECKHX CBOMCTB,

XapaKTepHBIX KadeCTBEHHBbIX peakuui. KauecTBeHHble peakuuu Ha Cyib(paT-, KapOOHAT- U XJIOPU[I-

AQHUOHBI, HA KATHOH aMMOHUS
KonTpoabnas .

CBolicTBa HEOPraHUYECKUX BEIIECTB 1
pabora 2

Pa3nen 4. CtpoeHne U CBOMCTBA OPraHUYeCKHX BelleCTB 24

Tema 4.1. OcHOBHOe coiep:KaHne 4 OK 01
Knaccuduranus, | Teoperuueckoe odyqdenue 2 IIK...
CTPOCHUE 1 [TosiBiieHME M pa3BUTHE OPraHUYECKON XMMHH Kak Hayku. [Ipenmer oprannyeckoi xumuu. Mecro u
HOMEHKJIaTypa 3HA4YEHHE OPraHNYECKOM XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHUYeCKUX XUMHYECKOE CTPOCHHME KaK IMOPSAOK COECIMHEHHsS AaTOMOB B MOJIEKYJIE COIJIACHO MX BaJICHTHOCTH.
BEIIIECTB OCHOBHBIE TTOJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOEHUsl OpraHudeckux coenuHeHnit A.M. bytieposa.

VYTriepoHbIil CKeleT OpPraHuyYecKOM MOJIEKYNbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO 2

CTpOeHUs MOJIEKYJI. I3oMepus 1 n30MephI.

[lonstue o QynkumonanpHoM rpynne. Pagukan. [lpuHuunsl knaccudukanuu  OpraHUYECKHX

coeMHEeHU. MexayHapoiHass HOMEHKJIATypa U IPUHIIUIIBI HOMEHKJIATYpbl OPraHUYECKUX COSIMHEHMI.

[TonsiTue 06 a30TcoAEpIKAIIMUX COENUHEHUNX, OMOJIOrMYECKH aKTUBHBIX BellecTBax (YriieBoaax, xKHUpax,

OenKax u Jp.), BRICOKOMOJIEKYISPHBIX COEIUHEHUSX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTHYyeckue 3aHATHS 2

Homenknatypa OpraHM4ecKHMX COEAMHEHHMH OTIENbHBIX KJACCOB (HACBIIIEHHbIE, HEHACHIIICHHbIE U

apoOMaTHUYECKUE YTJIEBOAOPObI, CIUPTHI, (PEHOJIbI, aJIbJIerH/bl, KETOHbI, KapOOHOBBIE KUCIOTHI U Jp.)

CocraBiieHuE€ TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKUX BEIECTB OTAEIbHBIX 2

KJIACCOB, MCMOJNB3Yysl MX HAa3BaHMS MO CHUCTEMATUYECKOW W TPUBUAIBHONH HOMEHKJIAType (ITHIIEH,
aleTusIeH, TIulepuH, ¢eHoln, (opMmanbaeruy, yKCyCHas KHUCIOTa, MMIHH). PacueTsl mpocTeifmieit
(hopMyITbl OpraHUYeCcKOl MOJIEKYJIBI, HCXOISl M3 DJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CBolicTBa
OpPraHUYECKUX
COeIMHEHUH

OcHoBHOE coepxaHue

12

Teopernueckoe o0yuyeHue

OU3UKO-XUMUYECKUE CBOWCTBA OPraHMYECKHX COCAMHEHUH OTACIbHBIX KJIACCOB (0COOEHHOCTH
KJIaccu (pUKAIMU ¥ HOMEHKIIATYPhl BHYTPHU KJIacca; TOMOJIOTHUECKUH psiji M o011ast popMyIia; U30MepHs;
(hu3HYecKre CBOMCTBA; XMMHUYECKHUE CBOMCTBA; CIIOCOOBI MOIYUIECHHUS):

— TpeAeNbHbIe YIIIeBOAOPOAbl (aJlkaHbl M LMKIOAJIKaHbl). ['OpeHrMe MeTaHa Kak OJUH M3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B MPOMBIILIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YIIIEBOJOPOIOB, HAXOXKICHUE B
MPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HeTIpeIeNbHBIC (AJIKSHBI, AJTKUHBI U AJIKAJIMEHBI) U apOMAaTUYECKUE YIIIeBOA0POIbl. [ opeHune ameTnieHa
KaK NICTOYHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHH JJIsI CBAPKU U PE3KU METAILIIOB

— KHCJIOPO/ICO/Iep KAl € COSAMHEHNUS (CIIUPTHI ¥ (PEHOIIbI, KApOOHOBBIE KUCIOTHI U 3PUPBI, adbIErUAbI U
KeTOHBI, KMpbI, yrieBonsl). IIpakTndyeckoe NpUMEHEHHE HTUIICHIVIMKONS, TIJIMIEepuHa, (eHoma.
[Ipumenenue dopmanbaeruia, auneTaibAeruia, YKCYCHOM KHCIOThL. MbUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCIOT. Morolye cBOWCTBa MbLIA

— a30TcoJeprKaIlIe COeTMHEHMSI (AMUHBI 1 aMUHOKHUCIIOTHI, 0eJKK). BEICOKOMONEKYIISpHBbIE COSTMHEHUS
(CMHTETHYEeCKME U  OHOJIOTMYECKH-aKTHBHBIC). MOHOMEp, TMOJIMMEP, CTPYKTYPHOE  3BEHO.
[Tonumepuzanus 3THIIEHa KaK OCHOBHOE HaIpPaBJICHUE €TI0 HCIO0JIb30BAHUS.

I'enetnueckas CBSI3b MEXIY KjaccaMUd OPTraHUYECKUX COEUHEHUN

I[MpakTHyeckune 3aHATUA

CBoiicTBa OpraHMYECKUX COCAMHEHUN OTAENbHBIX KJIAacCOB (TpUBHAIbHAS U MEXJIYHapOJHas
HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOIY4YEHHS): MpeaelbHbIe (AJIKaHbl U IUKIIOATIKAHBI),
HenpeebHbIe (aJKEHBI, JIKUHBI ¥ aKaIueHbl) U apOMAaTHYECKHE YTIIEBOJIOPOIbI, CIIUPTHI  ()EHOJIBI,
KapOOHOBBIE KUCTIOTHI ¥ 3(PHUPBI, AJIbECTUABI U KETOHBI, aMUHBI U aMUHOKHCJIOTHI, BBICOKOMOJICKYJIIPHBIE
COeMHEHMs. 3a/laHusl Ha COCTAaBJICHHE ypaBHEHUN XMMHUYECKUX PEAKIUil C y4acTHEeM OpraHHMYecKUuX
BEIIECTB HA OCHOBaHMH UX COCTaBa M CTPOCHUS

CocraBineHue cxeM peakiuid (B TOM 4YHCIE 10 TMPEIJI0KEHHBIM IIEMOYKaM MpEeBpaIIeHH),
XapaKTePU3YIOIIMX XUMHUYECKHAE CBOMCTBA OPraHUYECKUX COSAMHEHUN OTEIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIYYCHHUSI W Ha3BaHUE OPraHUYECKHX COCAUHEGHUM 10 TPUBHAIBHOH WM MEKIYHAPOIHOM
CHUCTEMATHYECKON HOMEHKJIAType.
Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHMUECKMX 3aJlaHMi Ha CBOMCTBA OPraHUYECKUX
COEIMHEHNH OTAEIBHBIX KJIACCOB

JlabopaTopHnasi padora

JIaGopaTtopHas pabota “TIpeBpallieHrst OpraHUYeCKIX BEUIECTB MPH HArpeBaHUU".

OK 01
OK 02
OK 04
IIK...
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[Tonyuenue 3TUIIEHAa U U3YYEHUE €r0 CBOMCTB. MOAENMpPOBaHNUE MOJIEKYJ U XUMUYECKUX IIPEBPALLCHUI
Ha [IpUMeEpE ATaHA, ITUJICHA, ALlETUIIEHA U JP.

Tema 4.3. OcHoBHOe conep:kaHue 6 OK 01
Unentudukanus | TeopeTudeckoe o0ydeHne 4 OK 02
OPTaHIHICCKIX buooprannueckue coeaunenus. I[lpuMeHeHne u Ouosormuyeckas poiib yrieBojoB. OKucieHue OK 04
BCILCCTS, MX YIJIEBOJOB — HCTOYHUK DJHEPrMM >KUBBIX OpraHu3MoB. OOlacTH TNPUMEHEHHUS aMHHOKHCIOT. 9 IIK...
SHAHCHUC 1 [TpeBpamienus 6eNKOB MUINKM B opranu3Me. buonornueckue ¢pynkunu 6enxoB. bruongornueckue GpyHKIumn
TIPUMCHCHHC B KHpoB. Poib oprannueckoil XMMUU B pelIeHUH MpoOJIeM MUIIEBOH 6e30macHOCTH
ObITOBOI 1 .. | Pop oprannyeckoil XuMuUM B peLIEHHHM NPOOJIEM SHEpreTudyeckoil Oe30IIacHOCTH, B pa3BUTUHU
NPOMSBOACTBEHHOM 1o i1 HEI, CO3AHIM HOBBIX MaTEepUajIOB, HOBbIX MCTOYHUKOB 3HEPIUU (AJIbTEPHATUBHBIE HCTOUHUKH
JICATCILHOCTH sHeprun). OnacHoOCTb BO31EHCTBUS Ha )KUBBIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTIEIbHBIX KJIACCOB 2
Henoseka (yrmeBomopoasl, CIHUPTHI, (EHOJBI, XJIOPOPraHUYECKUE MPOU3BOMAHBIC, aJbIETHABI U Ap.), CMBICIT

MIOKa3aTesls NPelesbHO JOIYCTUMON KOHIEH TPALIT

JlaGopaTopHbIe 3aHATHS 2

JlabopaTopHas padora: “UneHTrUKAIUS OPraHUYECKUX COCTUHECHUM OTAEIbHBIX KJIACCOB”™

Wnentuduxanuss opraHMuecKUX COETUHEHUH OTIEeNbHBIX KJ1acCoB (Ha IpUMepe ajbJIerua0oB, Kpaxmala,

YKCYCHOH KHCIIOTBI, 0EJIKOB U T.II.) C UCHOJIb30BaHUEM UX (PU3UKO-XUMHUYECKUX CBOWCTB U XapaKTEPHbBIX 2

KauecTBEHHbIX peakiuil. Jlenatypauuss Oenka mnpu HarpeBaHud. L[BeTHble peakuuu OEIKOB.

Bo3HUKHOBEHNE aHATUTUYECKOTO CUTHAlIA C TOYKU 3PEHHUSI XMMHUYECKUX IMPOLECCOB IPH NPOTEKAHUU

KAQ4EeCTBCHHOH peaKiyy, MO3BOJISIONIEH HACHTH (GUITMPOBATH MPEIJIOKEHHBIE OPraHU4eCKU e BEIeCTBA
Konrpoaeuasn CtpyKTypa U CBOMCTBAa OPraHUYECKHUX BEILIECTB 2
pabora 3

Pa3znen 5. Kunernueckue v TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX peaKkuni 4

CxopocThb OcHoOBHOE co/iepKaHne 4 OK 01
XMUMHYECKUX Teopernueckoe odyuenue 2 OK 02
peaKLuid. CKOpoCTh peakiuy, €€ 3aBUCUMOCTb OT DPAa3JIM4HBIX (PAKTOPOB: MPUPOJBI PEArMPYIOIIUX BEILIECTB, IIK...
Xumuueckoe KOHIICHTpAllMM pearupyrolx BEIIECTB, TEMIIEPaTyphl M IUIOLAAM PEAKIHOHHON IOBEPXHOCTH.
paBHOBECHUE TennoBbie 3 heKThl XUMHUUECKUX PEaKINil. DK30- U SHIOTEPMUY €CKUE, PEAKIIHH. 2

OOpaTUMOCTh peakiii. XMMUYECKOE PABHOBECUE 1 €0 CMEILIEHU € IO/ ICHCTBUEM pa3JIMYHBIX (PAKTOPOB

(KOHIIEHTpaLMsl pPEeareHToB WM MPOAYKTOB peakLUUM, JaBJICHUE, TeMmIlepaTypa) MJisi CO3JaHus

ONTHMAJIBHBIX YCIOBUM NPOTEKAHMS XUMHUYeCKHUX nponeccos. [Ipunnun Jle Hlatense

IIpakTHyeckne 3aHATUA 2
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Pemienne npakTUKO-OPHMEHTUPOBAHHBIX 3aJaHUN Ha aHamM3 (AKTOPOB, BIUSAIONIMX Ha HM3MEHEHHE OK 01

CKOPOCTH XMMHUYECKOH PEaKINH, B T.4. C MO3ULMI IKOJIOTMUECKH 11eTIeCO00Pa3HOro MOBEEHHs B OBITY U OK 02

TPYAOBOM JIESITEIbHOCTH B I€JIIX COXPAHEHHUSI CBOET0 3JJ0POBbS M OKPYKAIOIIEH MPUPOJHON CPEAbI. IIK...

Pemenne mnpakTUKO-OPHEHTHPOBAHHBIX 3aJaHUM Ha mnpuMmMeHeHne npuHuuna Jle-llarense miis

HaxXOXKJIEHUs HaNpaBJICHHUS CMEIICHUS paBHOBECHS XHMHUYECKOM peakuuu M aHaiu3 (aKTOpoB,

BJIMSAIOIIMX HA CMENICHNE XUMHUYECKOI O PaBHOBECHS

Paznen 6. PacTtBopsl

Tema 6.1. OcHoBHoOe coep:kaHue OK 01
IonsaTue o Teopernueckoe odyueHune OK 02
pacTBopax PactBopenne Kak (DM3MKO-XMMHYECKHMI mpornecc. PactBopel. CrocoObl MPHTOTOBJIEHHS PaCTBOPOB. OK 07

PactBopuMocTh. MaccoBas 10151 pacCTBOPEHHOTr'0 BeliecTBa. CMBICI TOKa3aTeNs NPEAeIbHO A0y CTUMOMN IIK...

KOHLIEHTPAIIUU U €ro UCIOJIb30BaHUE B OLIEHKE IKOJOIMUECKOi O€30IacCHOCTH.

IIpaBuia 5KOJOrMYECKH 11€1eCOO0Pa3HOro MOBEAEHUS B OBITY W TPYHOBOH AEATEIBHOCTH B LEJSAX

COXPaHEHUS CBOETO 3[J0POBbSl U OKPY)KAIOIIEH NPUPOIHON CPEAbl; OMACHOCTh BO3ACUCTBUS HA JKUBBIC

OpPraHU3MBbI OIPEEICHHBIX BEIECTB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA PACTBOPHI, HUCIIOJIb3yEMbIE B OBITOBOW U

IIPOU3BOACTBEHHOM J1EATEIbHOCTH YEI0BEKA
Tema 6.2. OcHoBHOE coiep:RaHNe OK 01
Hccnenosanue JlaGopaTopHbIe 3aHATHS OK 02
CBOHCTB PaCTBOPOB | JaGopatopHas paGoTa «IIpUrOTOBICHAE PACTEOPOB. OK 04

[IpuroroBieHue pacTBOpoB 3aJaHHON (MaccoBOM, %) KOHIEHTpalUHU (C MPAKTUKO-OPUEH THPOBAHHBIMHU IIK...

BOIIPOCaMU) U OINPEEIIEHUE CPEbl BOJHBIX PACTBOPOB.

Penienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccuoHaIbHO-0PUEHTHPOBAHHOE cOepkaHue (coaep:KaHHue NPUKJIATHOT0 MOYJIA)

Pa3nen 7 Xumus B ObITY H IPOM3BOACTBEHHOM AeATEIbHOCTH Ye10BeKa OK 01

Xumusi B OBITY U |OcHOBHOE coJepKaHue OK 02
TPOM3BOACTBCHHOM | po g heryueckoe 06yuenne OK 04
JESITeIbHOCTU » " OK 07
HeIIOBCKA Hogelimme q0CTHXEHUST XMMHYECKOH HAayKH €€ MCIIO0JIb30BaHUE B MPOM3BOICTBEHHBIX TEXHOJIOTHSX.

Hcnonp3oBaHuE Hay4HbIX JOCTHXKEHHH B TpaHCIOPTHON otpaciu. Poib xumuu B oOecriedueHUH IIK...

AKOJIOTMYECKOM, IHEPIETHUCCKOM M TUIIIEBOM O0€301MaCHOCTH, Pa3BUTUH METUIMHEL. [IpaBuia morcka u
aHaIM3a XUMUYECKOW WH(GOpMAIMU W3 pa3MYHBIX HMCTOYHHUKOB (Hay4yHass M y4eOHO-HaydHas
JUTEpaTypa, CPercTBa MaccoBOi MHpopMaIuu, ceth MIHTepHET)

IIpakTHyeckune 3aHATUA
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[Touck n aHanmM3 KeiicoB 0 MPUMEHEHUH XUMHYECKUX BEIIECTB M TEXHOJIOTrHi B npodeccuun Macrep 1o
PEMOHTY U O0CTYKUBAaHUIO aBTOMOOUIIEH
3amuTa: [IpencraBienne pe3yabTaTOB pElICHHS KEHCOB B popMe MUHU-IOKIAAa C MPEe3eHTAlHen Mo

TEMaM: )
1. Xumus B aBTOMOOUIIECTPOCHUH
2. XuMus B 9KCIUTyaTaliuyi aBTOMOOU IS
Ipome:kyTOUYHAsI aTTECTAIMS MO AUCHUILTHHE (T PepeHIHPOBAHHDII 3a4eT) 2
Koncynbranum 2
Bcero 72
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3. YCJIOBUS PEAJIM3AILIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
AN CHUITINHBI

3.1. TpeOoBaHusi K MUHMMAJIBHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCIIe4eHH IO

Jns peanuzanmuy MpOrpaMMbl AUCHUILUIMHBL JIOJDKHBI OBITh MPEAYCMOTPEHBI CIEAYIOIIne
crierajbHbIC TOMEIIECHUS: yUeOHbI KaOMHET XMMUHU U/UJTU Y4eOHOW XUMHUUECKOH J1abopaTopuu.

OobopynoBanue yyeOHOro kaduHera (HarjsijiHble MOCOOUs): HAOOPBI IIAPOCTEPIKHEBBIX
Mojiesiell MOJIEKYJI, MOAEIN KPUCTAINTMYECKUX PEIIETOK, KOJUIEKIUU MPOCTHIX M CIOXKHBIX BEIIECTB
W/WIM KOJUIEKIIMHA TIOIMMEPOB; KOJUIEKIHSI TOPHBIX MOPOA W MHUHEpanoB, Tabiuia MeHaeneeBa,
yueOHbIe GUIBMBI, (P POBBIE 00pa30BaTENbHBIE PECYPCHI.

Texnnueckue cpeacTBa 00y4eHHsI: KOMIIBIOTEP C YCTPOMCTBAMH BOCHPOU3BEICHUS 3BYKa,
MPUHTEP, MYJIBTUMEAHA-TIPOCKTOP C HSKpPaHOM, MYJIbTUMEIUWHAS J10CKa, YKa3Ka-Tpe3eHTep s
MIpE3CHTALUM.

Oob6opynoBanmne JaGoparopuu W padoymx MecT JAOOPATOPMU: MEH3YpPKH, MUIETKU-
KaneJlbHULbI, TEPMOMETPBI, MUKPOCKOII, JIyIbl, IPEIMETHbIE U MOKPOBHBIE CTEKJA, MIAHIIETHI JUIs
KamnelbHBIX peakiui, (uiIbTpoBaibHas Oymara, IpOMBIBAJIKU, CTEKISIHHBIE MPOOMPKH, PE3UHOBbHIE
npodku, (oHapuku, HAOOpP PEaKTHBOB, CTEKJISHHbIEC MAJIOYKH, IUTATHUBBI JJIsI MPOOMPOK; MEpHbIE
LIWJIMHIPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKHU JeNuTelbHbIe ImHApudeckue (50-100 mu), cTynku ¢
necTukoM, ¢apdopoBble YalIKv, TUHIETH, (QUIBTPHI OyMa)KHbIE, BaTa, Mapiisi, YacoBbIE CTEKIa,
AIIEKTPOILIUTKY, JTa0OpaTOPHBIE MITATHBBI, COUPTOBBIC TOPEIKH, CIHYKH, MPHOOpP IS MOTydEHUS
ra3oB (MJIM MPOOHpPKa C Ta300TBOIHOM TPYOKOIi), AepKaTenu sl IPOOUPOK, CKISTHKU ISl XpaHEHHS
pEaKkTUBOB, pa3JaTOYHbIC JIOTKH; XxuMUueckue ctakanbl (50, 100 m 200 mur); mmartenu; MHUHIIETHI,
TUTEIIbHBIC IIMIIIBI, CEKYHIOMEpHI (TaliMepsl), MepHbIie Tpooupku (Ha 10—20 M) U MepHBIE KOJIOBI
(25, 50, 100 1 200 mu1), BoasiHas OaHs (MUIM TEPMOCTAT), CTEKJISTHHBIE MMAJIOYKH; KOHUYECKHUE KOJIObI
st tutpoBanust (50 u 100 mi1); MHAMKATOPHBIE TOJIOCKM A ompeneneHus pH u cranmapTHas
MHIMKATOpHA I1IKaJia; YHUBEpCaJbHbIN HHAMKATOpP; nuneTku Ha 1, 10, 50 mu (unm no3atopsl Ha 1, 5
u 10 mu), OropeTku a5 TUTpOBaHMS, MeAUIMHCKHUE mmpHilbl Ha 100—150 mui, mabopaTtopHble W/uau
aHaJIMTHYECKHE Bechl, pH-MeTpbl, cymuabHbIN mKad, U Ap. 1TabopaTopHOE 000pYyI0BaHHE.

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIEOBPA3OBATEJIBHOM
JUCHUIIJINHBI

KoHTpons 1 oneHka pe3ynbTaToB 0O0y4EHMsI OCYLIECTBJIIETCS MPENOJaBaTENeM B IPOLECcCe
IIPOBEICHUS MPAKTUYECKUX 3aHATUH U J1aOOpaTOpPHBIX padOT, TECTUPOBAHUS, a TAK)KE BBIIIOIHEHUS
00y4aroUMMHCST HMHIMBUIYaJbHBIX 3aJaHUl, MPOEKTOB, HccienoBaHuil. Pe3ynbTarsl 00yueHUs
OIPENENA0T, 4TO OoOyyaroluecs: JOJDKHBI 3HaTh, IOHMMAaTh U JIEMOHCTPUPOBATh IO 3aBEPLICHUU
M3Y4YEHUS AUCLUIUIMHBIL.

s ¢opMupoBaHMs, KOHTPOJSL M OLEHKH PE3yJbTaTOB OCBOEHHS y4E€OHOW IUCLIMILIMHBI
UCIOJIb3YEeTCS CHUCTEMA OLICHOYHBIX MEpONPUSATHI, NMpeAcTaBisiiomas co0oil KOMILJIEKC yueOHBIX
MEpPONPUITUH, COIIaCOBAaHHBIX C pe3yjibTaTaMu oOyueHus u chopmyiupoBaHHbIX ¢ yuerom ®I'OC
COO (mpeamertnsbie pe3yabTaThl o qucnummue) u @IOC CIIO.

Tunol oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabrar 00yuyeHus .
MeponpusTHii

| | OcHoBHOE conep:kanne

1 @ opMyJIHPOBATH
Paznen 1. OcHoOBEBI pMyJip

0230BbIe NIOHATHSA U
CTPOEHHs BellecTBa
3aKOHBI XUMHH
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Tunol oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabTar 00ydeHus .
MeponpHuATHIA
1.1 | OK 01 Crtpoenue aToMOB CocraBnsate xumuyeckue |1. Tect «CtpoeHue aToMoB
XUMHYECKUX DJIEMEHTOB |(DOPMYIBI COEAMHEHHUI B |XUMHUYECKUX PJIEMEHTOB U
U IPUPO/Ia XUMUYECKON |COOTBETCTBUU CO MIPUPOAA XUMUYECKON CBSI3M».
CBSI3U CTEIEHBIO OKUCIIEHUS 2. 3amaun Ha COCTaBJICHHUE
XUMHYECKUX PJIEMEHTOB, |XUMUYECKUX (HOpMYyIT
MCXOJSl U3 BAJIGHTHOCTH M |JIBYXaTOMHBIX COECAMHEHUI
AIEKTPOOTPULIATEILHOCTH |(OKCHIOB, CYIb(MUIOB, THIPHUIOB
U T.IL.).
3. 3amaHus Ha UCMIOJIb30BaHUE
XUMHUYECKON CHUMBOJIMKH U
Ha3BaHUU COeTMHEHUHN 110
HOMEHKJIAType MEXIYHapOIHOIrO
CO03a TEOPETUUECKON U
MPUKJIAJHON XUMHUU U
TPUBUAJIbHBIX HA3BaHUU IS
COCTAaBJICHUS] XUMHUECKUX
dbopMyI ABYXaTOMHBIX
COEMHEHUN (OKCUIOB,
Cynb(GUA0B, TUIPUIOB U T.I1.) U
JIPYTHX HEOPraHUYECKUX
COCIMHEHUN OTAEIBHBIX KJIaCCOB
1.2 | OK 01 [Tepuoguyecknil 3aK0H U | XapaKTepu30BaTh 1. Tect «Meramnmmyeckue /
OK 02 tabmuma .. XUMHYECKHUE DJIEMEHTRHI B |HEMETaJUIMYECKUE CBOMCTBA,
MenpeneeBa COOTBETCTBHH C UX ANEKTPOOTPULIATENEHOCTh U

MIOJIO’KEHUEM B
NEPUOJUYECKON CUCTEME
XUMHUYECKUX JIEMEHTOB
JI.1. Menneneepa

CPOZICTBO K 3JIEKTPOHY
XHMHYECKHUX JJICMEHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOECHHEM U TOJIOKEHUEM B
MIEPHOJUYECKON CUCTEME
XHMHUYECKuX 3yeMeHToB JI.1.
Menneineesay.

2. [IpakTUueckue 3agaHus Ha
YCTaHOBJICHUE CBS3U MEXKIY
CTPOCHHEM aTOMOB XUMHYECKUX
3JIEMEHTOB U NMEPUOIUYECKUM
W3MCHEHHUEM CBOMCTB
XUMHUYECKHX JIEMEHTOB U UX
COCJIMHEHNH B COOTBETCTBHUH C
nonoxxenueM Ilepuoanueckoit
CUCTEME.

3. [IpakTUKO-OpHEHTHUPOBAHHbBIE
TEOPETUYECKHE 3alaHUs HA
XapaKkTepu3aluio XUMUYECKUX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyenus

Tunol oeHOYHBIX
MepONpPUATHI

aneMeHToB: «MeTannnueckue /
HeMeTaJlJInYeCKHue CBOMCTRA,
ANEKTPOOTPULIATENBHOCTh U
CPOICTBO K JJIEKTPOHY
XUMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOECHHEM U MOJIOKEHUEM B
NIEPUOANYECKON CUCTEME
XUMUYECKUX 3JIEMEHTOB

J.N. MenneneeBa»

Paznen 2. XuMuueckue
peakmun

XapakTepu3oBaTh THIIbI
XHMHUYECKHX pearmui

KonTpoabHnas padora
«CTpoeHue BellecTBA U
XMMHYecKHe peakuum»

2.1

OK 01
OK 04

Turbl XuMHUYECKUX
peakiui

CoCTaBJIATh PeaKIHH
COCIMHEHHSI, Pa3JI0KCHHUS,
o0MeHa, 3aMEILCHUS,
OKHCIIUTENIBHO-
BOCCTAHOBUTCIIBHBIC
peaKIuu

1. 3amaum Ha cocTaBIICHUE
YPaBHEHHI peakLMil:

— COEIIMHEHUS, 3aMEIICHHUS,
pasnokeHusi, 0OMeHa;

— OKHCJIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUH C
MCIIOJIb30BAaHUEM METO/Ia
ANEKTPOHHOTO OasiaHca.

2. 3amaun Ha pacyeT MaccChl
BEIIECTBA UM 00BEMA

ra30B M0 U3BECTHOMY KOJIIMYECTBY
BEIIECTBA, MACCE UITH 00BEMY
OJTHOTO U3 YYaCTBYIOIINX B
peaxkiny BEIIECTB; pacyETh
Macchl (00bEMa, KoM4YecTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM O/IHO U3 BEIIECTB UMEET
MpUMECH

2.2

DIEKTPONUTHYCCKAs
IUCCOLMALIMS U MOHHBIN
o0MeH

CocraBnsTh ypaBHEHUS
XUMUYECKUX PEaKLUU
MOHHOT0 OOMEHa ¢
y4acTUEM
HEOPraHUYECKUX BELIECTB

1. 3aanus Ha COCTaBIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakiui ¢ ydacTueM KHUCIIOT,
OCHOBAHHUM U COJIEH,
YCTaHOBJICHUE U3MEHEHUS
KHCJIIOTHOCTH CPEJIbI

2. JJabopaTtopHast pa6ota "Tumnsl
XUMUYECKUX peakiuii"

Pasznea 3. Ctpoenue n
CBOICTBA
HEOPraHuYecKM X

HccaenoBars cTpoeHue u
CBOJCTBA
HEOPraHuYecKux

KonTtpoJabHas pabora
«CBOMCTBa HEOPraHMYECKUX
BelleCTB)
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyenus

Tunol oeHOYHBIX
MepONpPUATHI

BEIIECTB

BEIIECTB

3.1

OK 01
I1K..

Kunaccudukanms,
HOMEHKJIATypa
CTpOEHUE
HEOPraHUYCCKUX
BEILIECTB

KnaccudummpoBatsb
HEOPraHUYECKUE
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «HoMeHnknaTypa u
Ha3BaHUE HEOPraHUYECKUX
BEIIECTB UCXO/S U3 UX
XUMHYECKOH POpMyIIBI WiTH
COCTaBJIEHHE XUMHUYECKOU
(hOpMYJITBI UCXOI U3 HA3BAHUS
BEMIECTBA MO MEXAYHAPOTHON
WA TPUBHAIILHOU
HOMEHKJIAType».

2. 3amauu Ha pacyeT MaccoBOM
J0J7TH (MacChl) XUMHYECKOT O
aIIeMeHTa (COeTMHEHUs) B
MoJIeKyJie (cMech).

3. IlpakTHueckue 3agaHus 1Mo
KJ1accu PUKaIuK, HOMEHKJIAType U
XUMHUYECKUM (popmyiam
HEOPraHUYECKUX BEIECTB
Pa3IMYHBIX KIJIACCOB.

4. IlpakTUueckue 3a1aHus Ha
OMpeIeSICHNE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIa XUMUYECKON
CBSI3M U TUTIA KPUCTAJTHIECKOM
pEIIeTKU

3.2

OK 01
OK 02
IIK...

DU3UKO-XUMHUYCCKHE
CBOMCTBA
HEOPraHU4YECKHUX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTb (PH3UKO-
XUMHYECKUX CBOMCTB
HEOPraHMYECKUX BEIIECTB
OT CTPOEHHS aTOMOB U
MOJIEKYJI, a TaK)Ke THUIa
KPUCTAJITNYECKOU
pereTku

1. Tect «Ocobennoctn
XUMHUYECKUX CBOMCTB OKCHOB,
KHCIIOT, OCHOBaHUMU, aM()OTEPHBIX
TUAPOKCUJIOB U COJIEIT».

2. 3anaHus Ha COCTABJIEHUE
YPaBHEHUM XUMHUYECKUX PEAKIIAMN
C Y4acTHUEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIIIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCIIOT,
OCHOBaHUH 1 aM()OTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKHX
COJIEH, XapaKTEPU3YIOIINX UX
CBOMCTBA M CIIOCOOBI MOTYYCHHUS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
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Tunol oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabTar 00ydeHus .
MeponpusTHii
TEOPETHUECKUE 3a/IaHuUs Ha
CBOICTBA U TTOJIy4€HHUE
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Wnentudukanus Hccnenosats 1. IlpakTHKO-OpUEHTHPOBAHHBIE
OK 02 HEOPraHUYECKUX KayeCTBEHHbIEC peaKIuu 3aJaHUs II0 COCTABJICHHUIO
OK 04 BEIIECTB HEOPraHUYECKUX BEIIECTB |XUMHUYECKUX PEAKIIUNA C ydacTHEM
HEOpPraHWYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJI UX
UICHTU(UKALINY.
2.JIaboparopHas pabora:
“Unentudukanms
HEOPraHWYECKUX BEIIECTB”
4 Pa3nen 4. Ctpoenue u |UcciaenoBars crpoenne u | KonTpoJsibHas padora
CBONCTBA cBoiicTBa oprannueckux |«CTpoeHne u CBOMCTBA
OpPraHuYecKHuX BelleCTB OpraHuYecKHUX BellecTB)
BellecTB
41 | OK 01 Knaccudukanms, Knaccudunuposatsb 1. 3apanus Ha COCTABIICHUE
IK... CTpOEHHUE U OpraHUYECKUE BEIIECTBA B |HA3BAHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHH C UX COCIMHEHMI 10 TPUBUATBHON UITH
OpPraHWYECKUX BEIIECTB |CTPOCHUEM MEXTYHAPOTH O
CHUCTEMaTH4ECKOM HOMEHKIATYpE.
2. 3amaHusa Ha COCTaBIECHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (GOpPMYIT
OpPraHNYECKUX BEIICCTB
OTJETbHBIX KJIACCOB.
3. 3agaum Ha onpeaeseHue
npocreiei GopMyJibl
OpPraHuYeCcKOi MOJIEKYJIbI, UCXOS
U3 AJIIEMEHTHOTO0 cocTaBa (B %)
4.2 | OKO01 CBolicTBa OPraHMYECKUX | Y CTaHABIIMBATH 1. 3aganus Ha COCTaBIICHHE
OK 02 |coenunenun 3aBHCUMOCTb (PU3HKO- YPaBHEHUH XUMHYECKUX PEAKIIUI
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
IK... OpraHMYECKUX BEIIECTB OT |[BEUIECTB HA OCHOBAHUH UX

CTPOECHUS MOJIEKYJI

COCTaBa U CTPOCHUS.
2. 3amaHusa Ha COCTaBIEHUE
YPaBHEHUM XUMHUUYECKUX PEAKIIUMA,
WJUTIO CTPUPYIOIIUX XUMUYECKUE
CBOMCTBA C Y4€TOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEAKIINN 1
TeHETUYECKON CBSI3HU
OpPraHUYECKUX BEIIECTB PA3HBIX
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Tunol oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabTar 00ydeHus .
MeponpHuATHIA
KJIACCOB.
3. Pacuernslie 3aga4u 1o
YPaBHEHMSIM peakluil ¢ yuacTHeM
OpPraHNYeCKHX BEIECTB.
4. JlabopaTopHas paboTa
“IIpeBpalieHrss OpraHMYeCcKuX
BEIECTB IIpX HArpEBAHUU"
43 | OKO01 |MnenTHduKamms Hccnenosats 1.IlpakTHKO-OpHEHTU POBAHHbBIE
OK 02 |opraHM4ecKHX BEILIECTB, |KAUECTBEHHBIE PEAKIIUN  |3a/aHUS IO COCTABIIEHUIO
OK 04 |ux3HaueHuE U OpraHU4eCKUX XMMHUYECKUX PEAKIHM C y4aCTHEM
IIK... IIPUMEHEHHUE B ObITOBON |COEAMHEHUM OTAEIbHBIX  |OPraHUYEeCKUX BELIECTB, B T.4.
Y TIPOU3BOJICTBEHHON KJIaCCOB UCIOJb3YEMBIX JJISl UX
JeSITEIbHOCTH Y€I0BEKa UAEHTU(UKALUU B OBITY U
IIPOMBIILIIEHHOCTH.
2.JlabopaTtopHas pabora:
“Unentrdukannsi OpraHUIECKUX
COEIMHEHUN OT/IEJIbHBIX KJI1aCCOB”
5 Pa3nea 5. XapakTepu30BaTh
Kuneruveckue u BJIMSIHAE PA3JINYHbIX
TepMOAMHAMMYECKHE ((PAKTOPOB Ha
3aKOHOMEPHOCTH paBHOBeCHe M CKOPOCTh
NPOTeKAHUS XMMHMYECKHMX peaKkumi
XHUMHUY€ECKHUX peaKkiuii
5 | OKO01 CKopoCTh XUMHUECKHX |XapaKTepu30BaTh [IpakTMKO-OpHUEHTUPOBAHHBIE
OK 02 |peakiuii. XUMHUECKOE |BIMSIHUE KOHIIEHTPAllMU  |TEOpEeTHYECKHE 3aaHUs Ha
[1K... paBHOBecHE pearupyronmx BemecTB U |aHaiu3 (pakTOpoB, BIUSIOLIINX HA
TEMIIEpaTypbl Ha CKOPOCTh |[M3MEHEHUE CKOPOCTH XUMUYECKON
XUMHYECKUX pEaKINil peakuuu. [IpakTuko-
XapakTepu3oBaTh OpPUEHTUPOBAHHBIE 3a/1aHKS Ha
BIIMSIHUE U3MEHEHUS MpUMeHeHue npuHnuna Jle-
KOHLeHTpauuu Beuiects, |Lllarenbe mist HaxoXAeHUs
peakuuu cpeasl U HaIpaBJICHUS] CMELIEHUs
TeMIepaTypbl Ha paBHOBECHUSI XUMUYECKON peakuuu
CMeIlleHu e XUMUYECKOT0 |1 aHaIu3 GaKTOPOB, BIUSIOMIUX
paBHOBeCUS Ha CMEIICHNE XUMHYECKOT O
paBHOBeCHSs
6 HccnenoBars HCTHHHBIE
Pasnen 6. PacTBopbl PAcTBOPHI € 3aJaHHBIMH
XapaKTepHuCTHKAMH
6.1 | OKO01 [lonsitue o pactBopax  |PaznmuuaTh HCTHHHBIE 1. 3aaun Ha MPUTOTOBJIEHUE
OK 02 pacTBOpBI pacTBOpOB.
IIK ... 2. [IpakTMKO-OpUEHTUPOBAHHBIE
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Tunol oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabTar 00ydeHus .
MeponpHuATHIA
pacueTHbIe 3aJlaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbl€ B OBITOBOU U
MIPOU3BOACTBEHHOM J1€ATEIbHOCTH
YyeloBeKa
6.2 | OKO1 |HMccnenoBanue coiictB |MccnenoBats GU3MKO- JlaboparopHas pabora
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBiieHne pacTBOPOB”
IIK ... UCTUHHBIX PaCTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/iepPKaHUe (COAepPKaHNe MPUKJIATHOTO MOTYJIs1)

7 Paznen 7. OuenuBaTh nmocJjeacTBus (3amura Keiica (¢ yueTom
Xumus B ObITY U ObITOBOI U Oynymeii mpogeccnoHAIbHOM
MPOU3BOICTBEHHOM TMPOM3BOICTBEHHOU JesITeJIbHOCTH)
AeSITeJIbHOCTH AeSITeJIbHOCTH YeJ10BeKa
JeJI0BeKa C MO3UIINH

JIKOJIOTHYECKOM
0e30MacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK ...

XuMus B ObITY U
MPOU3BOJICTBEHH O
JIeSTEIIbHOCTH YeJIOBEKa

O1eHuBaTh NOCJIEACTBUS
OBLITOBOH U
MPOU3BOJICTBEHH O

eI TeIFHOCTH YEIIOBEKA C
MMO3HUITNH DKOIOTHYIECKOM
Oe3omacHOCTH

Keiic (¢ yuetom Oyay1ei
npodeccruoHabH oM
NeSTeTbHOCTH )

Bo3MmoxxHBIE TEMBI KEHCOB:

1. IToTennenune knuMaTa u
BBICBOO 0XKJI€HME Ta30BBIX
TUAPATOB CO JTHA OKEaHa.

2. Bynymue matepuaiisl 1151 aBra-
, MAIIIMHO- U IPUOOPOCTPOCHUSI.
3. HoBbie MmaTepuanbl st
COJTHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pPacCTUTENBHBIX TIPEIapaToB
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