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PabGouast mporpamma o00meo0pa3oBaTEeIbHON MUCIMIUIMHBL  «XUMUS
pa3zpaboTana Ha ocHOBe @DenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpeaHero oodmero  oOpa3oBaHus (Iajee drocC), (IIpukas
MunoOpnayku Poccun or 17 wmas 2012r. Ne413), denepanbHOro
roCyIapCTBEHHOTO0 00pa30BATENLHOIO CTaHJapTa CPEeIHEro MpodecCHOHATBLHOTO
obpazoBanus no npodeccuu 43.01.09 «IloBap, kKoHaUTEP»

(3apeructpupoBano B Muntocte Poccum 22 nexabps 2016 1. N 44898),
IpUMEPHON paboueil mporpaMMbl 00IIe00pa30BaTENIbHON JUCITUTUTHHBI « X AMUSD)
JUIsl  IPO(ECCUOHAIBHBIX  00pa30BaTENIbHBIX OpTaHU3AIMK, YTBEP)KIECHHON Ha
3aceqannn CoBeTa IO OIICHKE COJACPKAHHUS M KauyecTBa MPUMEPHBIX padodmx
nporpamMMm  0011e00pa30BaTEILHOIO W COIMAJBLHO-TYMAHUTAPHOTO  ITUKJIOB

cpeanero mpodeccuoHanbHoro oo6pazoBanus (IIporoxkon Nel4 ot 30 HosAOps
2022rona).

Opranmzanus  pazpaborunk  —  [ocymapcTBeHHOE ABTOHOMHOE
npodeccuoHanbHoe  OOpa3oBareibHOE yupexkiaeHue PecnyOnmku — Xakacus
«ATpapHbI TEXHUKYM.

Pazpabotuuk: ['onbuep B.A., npenonaatens 'AIIOY PX «Arpaphsbiit
TEXHUKYM»
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1. O0masi xapakTepucTUKa padoyveil nporpaMMbl 0011e00pa3oBaTeIbHOM
AUCHUIIMHBI «XUMHUD)

1.1. MecTo AUCHMIUIMHBI B CTPYKTYpe OCHOBHOH TmpodecCHOHATbHOM
00pa3oBaTeIbHOI MPOrPaMMBbI

Oo61eoOpa3oBaTenbHas AUCHUILTIHA « XUMUSD» U3ydaeTcsl Ha 0a30BOM YpOBHE B
o011e00pa3oBaTeIbHOM LUKJIIE Y4eOHOTO TIaHa OCHOBHOM MPOo(ecCHOHAIBHOM
obpazoBarenbHOM iporpamMmbl B cootBeTcTBUU ¢ PI'OC CIIO 1o npogeccuu
43.01.09 «Ilosap, konoumepy.

TpynoeMKOCTh JUCHUIUIMHBI «XHUMHsD» Ha 0a30BOM YPOBHE COCTaBiseT 72
yaca, U3 KOTOpbIX 64 4aca — 0a30BbIi MOaynb (6 pas3ienoB) M 8 4YacoB —
npukiIaaHod moaynb (1 paszen), BKIIOYAIOMIMNA MPAKTHKO-OPUEHTUPOBAHHOE
coziepkaHue KOHKPETHOUN MpodheCcCun Ui CIEITUaTbHOCTH.

[TpuknagHOii MOMYH BKJIIOYAET OauH pasznen. Paznen 7 «Xumus B ObITy U
MPOU3BOJICTBEHHON  JIESITENBHOCTH  YEJIOBEKa»  pealnM3yeTcs IS BCEX
npodeccuit/crenuaibHOCTe Ha MaTepuaie KeWCoB, CBSI3aHHBIX C YKOJOTUYECKON
0€30MacHOCThI0O U OILICHKOW TIOCJIEACTBUNA OBITOBOM M MPOU3BOJACTBEHHOMU
NEeATEIbHOCTH, MO OTpacisM Oyaymed npodeccHoHanbHON — AesTeNbHOCTU
00yJaroImMXxcs.

[leppon oOydeHHMss W  paclpefesieHHe IO CeMecTpaM  OIpeAelisieT
oOpa3zoBarenbHass  OpraHW3alyds  CaMOCTOATENBHO, C  Y4€TOM  JIOTHKH
dbopMHUpOBaHUS TPEIAMETHBIX PE3YJBTaTOB, OOHMUX U MPOoheCcCHOHATHHBIX
KOMIETEHIIUM,  MEXKIOPEAMETHBIX  CBA3€d C  JAPYTUMH  JUCHUIUIMHAMU
00111600pa30BaTEIHLHOTO U 001IeTPO()ECCHOHATBLHOTO IUKJIOB YUeOHOTrO IJIaHa.

1.2. llesiu ¥ muIaHMpYeMble pe3yJbTaThl 0CBOEHHS JUCHUILIUHbI
1.2.1. leau 1 3aga4M JTUCHUATIIIMHBI

@opMHUpOBaHUE y CTYIECHTOB XHMHYECKON COCTAaBIIAIOLIEH €CTECTBEHHO-
HAay4YHOM KapTUHbI MHMpPA KaK OCHOBBI NPHUHATHSA PELICHUN B JKU3HEHHBIX M
MIPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO NTOBEICHUS B IPUPOIHOM CpELE.

3amauyu AUCUMILIUHBI:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHYECKHX
MIPOLIECCOB U SIBIICHUM B OKPYXKAIOILIEH CPEE, LIETOCTHOU HAYYHOM KapTUHBI MUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;



2) pa3BUTh YMEHHS TPOBOJUTH PACYEThl MO XUMUYECKMM GopMmynaMm u
YpaBHEGHUSM XUMHUYECKHX peakiud, IUTAHUPOBaTh H  HHTEPIPETUPOBATH
PE3YNbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TPOBEIACHHUS XHUMHUYECKUX IKCIEPUMEHTATBHBIX
UCCIIEIOBAaHUM C COOMIOIEHHEM TpaBUil O€30MacHOr0 o0pallleHus ¢ BEIeCTBaMU U
71a060paTOPHBIM 000PYIOBAHUEM;

4) pa3BuUTh yYMEHHUS  AaHANU3UPOBATh, OLIEHWBATh, MPOBEPATH Ha
JIOCTOBEPHOCTH M 0000111aTh HHGOPMAIIUIO XUMHUECKOT0 XapaKTepa U3 pa3IudHbIX
UCTOYHHUKOB,;

5) cdopmupoBaTh yMEHHUS ~ MPOTHO3UPOBATH  TIOCIEACTBHUS  CBOCH
NESATEIIbHOCTH W XHMHYECKUX TPUPOIHBIX, OBITOBBIX M IPOW3BOJICTBEHHBIX
IPOILIECCOB;

6) chopMupOBaTh MOHUMAHUE 3HAYMMOCTH JOCTIKCHUNM XUMUYECKON HAyKH
Y TEXHOJIOTUH JJIS Pa3BUTHS COIMAIIBHON U TIPOU3BOICTBEHHOMU cdep.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHSI 001Ie00pa3oBaTeJIbHOMI
aucauIInHbI B c0oTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO



Koan

[InanupyemMble pe3y/JbTaThl 0CBOCHHS TMCIUNIHHBI

HaHMeHOBaHHe
hopmupyembIx O6ume’ I[ncummlzlHap}[me2
KOMIICTCHIINH
OK 01. B yacT Tpy10BOro BoCIUTAHUSA: - BIageTh CHUCTEMOM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET:
Bri6upars - TOTOBHOCTh K TpYyIdy, OCO3HaHUE LIEHHOCTH | OCHOBOMOJIAralOlUIMe MOHATUS (XMMHUUYECKHUI 3JIEMEHT, aTOM, 3JEKTPOHHAas
CrocoObI MacTepcTBa, TPYA0It00ue; oboj0uKa aroma, s-, p-, U-3JeKTpOHHBIC OpPOUTAIM aTOMOB, HOH, MOJIEKYIIa,
peuieHus 3a1a4 | - TOTOBHOCTb K  AKTHUBHOM  JESATEIBHOCTH | BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIICHUS, XUMUYECKas
npodeCCHOHANT | TEXHOJIOTUYECKON u COIMAJIBHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIH 00BEM, YIJIEPOIHBIA CKEJIET,
bHOU HAMpaBIIEHHOCTH, CIHOCOOHOCTh WHHUIMUPOBATH, | HYHKIIMOHAIBHAS TPYIINA, PAAUKAT, U30MEPUS, U30MEPbI, TOMOJIOTHUECKUN
NEeSTENIbHOCTH | INIAHUPOBAaTh M CaMOCTOSITENIbHO — BBIMOJHSTH | PSil, TOMOJIOTH, YTJIEBOJAOPObI, KUCIOPOI- U a30TCOIEpKalIe COeTUHEHUS,
NPUMEHHUTEIhH | TaKylO ACSITEILHOCTD; OMOJIOTMYECKH aKTHUBHBIC BEIIeCTBA (YTJIEBOIBI, XKHUPHI, OCIKH), MOHOMED,
0 K pa3NIU4HbIM | - UHTEpeC K pa3IMYHbIM chepam | moiauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,
KOHTEKCTam npodeccCHOHALHOM IS TEIILHOCTH, KPUCTAINTNYECKAsl PEIIeTKA, THUIBI XUMHUYECKUX peaKkuuid (OKHCIUTEIBHO-
OBiajeHne  YHMBEPCAJBLHBIMH  YYeOHBIMH | BOCCTAHOBHUTEINIbHBIE, SK30-U DHJIOTEPMUYECKHUE, PEAKIMU HOHHOTO 0OMeHa),

NMO3HABATEJIbHBIMU J1eCTBUAMM:
a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

- CaMOCTOSITETTLHO ¢bopmynupoBaTh u
aKTyaJIM3UpOBaTh TPOOJIEMY, pacCMaTpHBaTh e€¢
BCECTOPOHHE;

- yYCTaHABJIMBATh CYIICCTBCHHBIA MPH3HAK MU
OCHOBAaHUsA IOJId CpaBHeHI/IH, KJIaCCI/I(bI/IKaI_[I/II/I 148
0000IIICHHUS;

- OHpeI[eJ'DITI: neian ACATCIbHOCTH,
MapaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,
- BBIABJIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/I}I B
paCCManI/IBaeMBIX SBJICHUAX

- BHOCHTh KOPPEKTHBBI B  JICATEIHHOCTD,
OLI€CHHUBATh COOTBETCTBHC pe3yHBTaTOB OeIAaM,

3aJaBaThb

pacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHI, FIEKTPOIUTUYECKAS JUCCOLUALNS,
OKHCJINTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKON pEaKUU, XUMUYECKOE
paBHOBECHE), TEOPUM M 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOCHHUS
opranndeckux BemectB A.M.bytnepoBa, Teopusi 3IEKTPOIUTHYECKOU
aucconuanuy, nepuogudeckuit 3axkon /[.M. Menneneesa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH, (DAKTOIOTHYECKHE
CBEJICHUS O CBOWCTBaX, COCTaBe, MOJYYCHUU U O€30MacCHOM HCIOJIb30BAHUU
BOKHEHIIMX HEOPraHMYECKUX M OpPraHWYEeCKHX BEIIECTB B ObITY U
IIPaKTUYECKON AESITEIbHOCTU YEJI0OBEKA;

- YMEThb BBIABJIATH XAPAaKTEPHbIE INPU3HAKKM W B3aUMOCBSI3b H3YYEHHBIX
MOHATHM, IPUMEHSTh COOTBETCTBYIOIIME TOHATHS NPU ONMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKMX M OPraHWYECKUX BEIECTB M MX IPEBPAICHHUIL;
BBIBJIATH  B3aUMOCBS3b  XMMHUYECKMX 3HAHUM C  TOHATHAMH W
IIPEJICTABICHUSIMU IPYTMX €CTECTBEHHOHAYUYHBIX IPEIMETOB;




OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PELICHUN
KU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

- BJIaJIeTh HaBbIKAMHU y4eOHO-UCCIIE0BATEIbCKOMN
u MPOEKTHOMN JIesATEeTbHOCTH, HABBIKAMU
paspernieHus mpooem;

- BBIIBJISITh NPUYMHHO-CIIE/ICTBEHHBIE CBSI3U U
aKTyaJlu3UpOoBaTh 33/1a4y, BBIABUTATh THIIOTE3Y €€
pernieHus, HaXOJIUTh apryMeHTHI TUTS
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHHUH, 3a1aBaTh
napameTpbl U KpUTEPUU PEILICHHUS;

- aHAJIM3HMPOBATh NOJYyYEHHBIE B XOJE pPELICHUS
3a/1aud  pe3yNbTaThl, KPUTUUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEePEHOCUTH 3HAHHS B MO3HABATEIbHYIO U
MPAKTUIECKYIO 00JIACTH KU3HEIEATEIIHbHOCTH;

- yMeTb MHTETPUPOBaTh 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTei;

- BbIBUTaTh  HOBbIE  HUJEH,
OpUTHHAJIbHBIE MOJX0/IbI U PEIICHUS;
- CITIOCOOHOCTD UX UCIIOJIb30BAHUS B
II0O3HABATEJILHOW U COLMAIbHOM ITPAKTUKE

npeaiaraTh

- yYMETb HCIOJB30BaTh HAUMEHOBAaHUS XUMHYECKHX COCAVHECHUU
MEXIYHAPOAHOIO COK03a TEOPETHUYECKOM M IPUKIAJHON XUMHU U
TPUBMAJIbHBIC Ha3BAHUS BaXXHEHUIINX BEILECTB (ITHIICH, alleTUIICH, INIULEPUH,
¢denon, Qopmanbrerun, YKCycHas KHCIOTa, TJMIMH, YyrapHbBId ras,
YTJIEKUCIBIN ra3, aMMHUaK, ralleHasl U3BeCTb, HEralleHasl U3BECTb, IUTHEBAS
cofla M APYTux), COCTaBJIATH (OPMYJbI HEOPTaHMYECKUX M OPTaHUYECKHUX

BEIIECTB, YPaBHEHUS XHMHUYECKHUX pEaKIUi, OOBSACHATh HMX CMBICT;
MMOATBEPKIATH XapaKTepHbIC XUMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aMUCAMH YPABHEHUM XUMHUYECKHUX
peaKLuii;

- YMETh YyCTaHaBJIMBaTh MPUHAJUICKHOCTh HU3YYCHHBIX HEOPraHWYECKUX U
OpPraHN4YCCKUX BCIICCTB K OMNPCACICHHBIM KJIaCCaM U I'pyIIlaM CoeﬂHHeHHﬁ,
XapaKTepu30BaTh WX COCTaB M BaXKHEHIlIMe CBOWCTBA; OIMpPENEsATh BUIBI
XUMHUYECKUX CBsi3ed (KOBaJ€HTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOIHAs),
THUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIaCCU(DUIUPOBATH XUMUYECKHE
peakiuy;

- chopmupoBaTh TNPEACTABICHUS: O XUMHUYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAY4YHOU KapTUHBI MHUpA, POJIM XUMUU B IIO3HAHUU SIBICHUUI
OpUpOAbl, B (OPMHPOBAHMM MBIIUICHUS U KYJIbTYPbl JIMYHOCTH, €€
(GYHKIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM IS peIICHHs] TPAKTUIECKUX
3a/1a4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBbIO U
MIPUPOIHOM CPEJE;

- YMeThb NpPOBOJUTH pacueThl MO XUMHUYECKUM (opMyllaM U ypaBHEHHUSAM
XUMHUYCCKUX peaKuHﬁ C HUCIIOJIB30BaHUEM (bI/ISI/I‘IeCKI/IX BCJINYHH,
XapaKTepU3YIOIIUX BEIEeCTBA C KOJIUYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOopManbpHbBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMMHMUYECKHE 3HAHMS IJISl MPUHATHUS PEHICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYallUAX, CBA3AHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM

OK 02.
Hcnons3oBarn
COBPEMEHHBIC
CpescTBa

B 00s1acTMIIEHHOCTH HAYYHOI'O MO3HAHMS:

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKHW W OOINIECTBEHHON MPAKTHUKH,

- yMETb IUIAHUPOBaTb M  BBINOJHATH XMUMHYECKMM  OKCIEPUMEHT
(mpeBpallileHUsT OpPraHWYECKUMX BEUIECTB IIpU HArpeBaHUH, IOJY4YEHHE
STWJICHA U U3YyYEHHUE €r0 CBOMCTB, KAYECTBCHHBIC PEAaKLIMM Ha aJIbICTH]BL,
KpaxMaJl, YKCYCHYIO KHCJOTY; JeHaTypauus OJIKOB IpU HarpeBaHHH,




TIOMCKa,
aHaJIM3a u
MHTEpIIpeTanu
U uH(popMaIu
"
UH(POPMALIMOH
HBIC
TEXHOJIOTUHI
TSt
BBITIOJTHEHUSI
3a1aq
npodeccruoHan
BHOU
JeSITeIbHOCTH

OCHOBaHHOTO Ha JTMaJIore KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MeECTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOW M YUTATEIbCKOMN
KyJbTYpbl KaK CpEeACTBa B3aUMOJCHCTBUA MEXKIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HAHME IEHHOCTH HAy4YHOW JEeATEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISITh  MPOEKTHYIO U
HCCIIEIOBATENBCKYIO NesITeNIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE;

OBJlaleHHe  YHUBEPCAJbHBIMH  Y4eOHBIMH

NMO3HABATEJILHBIMHU AeHCTBUSIMMU:

B) padora ¢ uHgopmanmei:

- BJIAJIETh HABBIKAMHU TOJTY4YeHUS MH(DOpPMALUU W3
HMCTOYHUKOB DAa3HBIX THUIIOB, CaMOCTOSITEIbHO
OCYIIIECTBISTh TIOUCK, aHAIN3, CUCTEMATH3AIUI0 U
MHTEpIpeTalio UHPOPMALIMKU PA3IUYHBIX BHUIOB
1 GOpM IpeCTaBICHHUS;

- co3JaBaTh TEKCTHl B PAa3IMYHBIX (QopmaTax c
y4eToM Ha3HaueHus wuH}opManmuu U I1EeIeBOU
ayIUTOPUH, BBIOMpas ONTUMAIbHYIO  (GOpMy
MIPE/ICTABJICHUS U BU3yaTH3alUH;

- OILIGHMBAaTh JOCTOBEPHOCTb, JIETHTUMHOCTb
uH(pOpMalIUK, €€ COOTBETCTBHE IIPABOBBIM U
MOpPaIbHO-3THUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpPEICTBA HH(POPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B peIIeHUn
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX  3afad C  COOJIOJEHUEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, TMpaBOBBIX U
OTUYECKHX HOPM, HOpM  WH(OPMAIMOHHOU

LBETHbIE pEaKIMK OEJIKOB, MPOBOAUTH pEaKIUHM HOHHOIO OOMeEHa,
OTIPEAEIISATH CPEy BOJIHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIINH Ha CYIbdaT-,
KapOoOHaT- M  XJOPUA-aHUOHBI, HAa  KAaTHOH AaMMOHHS;,  pellaTh
JKCIEpUMEHTANIbHbIE 3afaun 1o TemMaM "Meramisl" u "Hemeramnel") B
COOTBETCTBUM C MPaBWJIAMU TEXHHMKH O€30MAaCHOCTH MpU OOpalleHuu ¢
BelIeCTBAMH U J1a00OpaTOPHBIM O0OPYAOBAHHEM; MPEACTABIATh PE3YIIbTATHI
XMMHUYECKOT0 SKCIIEpUMEHTa B (popMe 3amuicH ypaBHEHHI COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3y/IbTATOB;

- yYMEThb AaHaJU3UPOBATh XUMHUYECKYI0 HH(GOpMalMIO, MOJIy4aeMylo U3
pa3HBIX UCTOYHUKOB (CpeICTB MaccoBoW WHGopMmaiuu, ceth MHTepHET u

Ipyrue);
- BJIaACTH OCHOBHBIMHU METOAaMHU Haquoro IIO3HAHUA BCIICCTB nu

XUMUYECKUX  sBJICHWH  (HaOmIoIeHWe,  W3MEpPeHHe,  IKCIIEPUMEHT,
MOJECJIUPOBAHUE);

- YMETh MPOBOJUTH PacueThl MO XUMHYECKUM (opMysiaM U YpaBHEHHUSIM
XUMHYECKUX PEaKIUid C  HUCHOJNb30BaHWEM  (PU3UYECKHX  BEIUYHH,

XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasnbpHbBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIOJIb30BAThH
CUCTEMHBIE XUMHUYECKHE 3HAHUSA [JIs NPUHATHUS PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM




0e30macHOCTH;

- BJIAAICTh HABbIKaMU pacClio3HaBaHU 1 3alIUThI
nHpopManuu, nHOOPMAITMOHHON 0€30MMaCHOCTH
JIMYHOCTH,

OK 04.

D¢ dexTuBHO
B3aMOJICHCTBO
BaTh U
pabotath B
KOJUIEKTUBE U
KOMaHie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEIEICHHUIO;
-OBJIa/ICHHE HaBBIKaMU yueOHo-
HCCIIEA0BATEIIBCKOM, IMPOEKTHOM M COLMAIBHOU
NESTEIIHOCTH;

Osaanenue YHHBepCaJbHbIMHU
KOMMYHUKATHBHBIMH 1eICTBUAMM:

0) coBMecTHasi 1eSiITeJIbHOCTD.

- IOHMMaTb W MCIOJIb30BaTh IPEUMYIIECTBA
KOMAaHIHOW ¥ UHIMBHIyaTbHON paboTHI;

- NPUHUMATh LEIH COBMECTHOM JEATEIbHOCTH,
OpPraHMU30BBIBATh U KOOPIAMHUPOBATH JEHCTBUSA 110
€¢ JIOCTIDKSHHIO: COCTaBJIATh IUIAH JICHCTBHI,
pacnpenenaTb poju ¢ yueTOM MHEHUH Y4aCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOUW pabOTHI;

- KOOpDAMHUPOBaTb U BBINOJNHATH paboTy B
YCIIOBUSAX pealIbHOTO, BUPTYaJIbHOIO u
KOMOWHHUPOBAaHHOTO B3aUMOCHCTBUS;

- OCYILECTBIATh IO3UTUBHOE CTPAaTErHYECKOE
MIOBEICHUE B PA3JIUYHBIX CHUTyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM
OBnajgeHne yHUBEPCATbHBIMH PeryJITHBHBIMH
JelCTBUSIMU:

') IPUHSITHE ce0sl U APYTUX JIO/Iei:

- IPUHUMATh MOTHBBI U apIYMEHTBI IPYTUX JIIOAEH
IIPU aHAJIN3€ PE3YyJIbTATOB JESATENBbHOCTH;

- MPU3HABATh CBOE IIPABO M NPABO IPYIUX JIIOIEH
Ha OIINOKH;

- yMeThb IUIAaHUPOBaTh U  BBHIMOJHATH XUMHYECKHH  HKCIIEPUMEHT
(mpeBpallleHdsT OpPraHUYeCKHX BEIIECTB MpPU HArpeBaHUM, MOIYYCHUE
STWJIEHA U H3yYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUU Ha alIbJETH[IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi OelIKOB Mpu HarpeBaHHH,
LBETHbIE pEaKIMH OEJIKOB, MPOBOAMTH pEaKIUHM HOHHOIO OOMeHa,
OTIPEAEIISATH CPEey BOJIHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIINH Ha CYJIb(aT-,
KapOoOHaT- M  XJOPUA-aHUOHBI, Ha  KaTHOH AaMMOHHS;  pellaTh
JKCIEpUMEHTANIbHbIE 3afaun 1o TeMaM "Meramisl" u "Hemeramnel") B
COOTBETCTBUHM C MpPaBWJIAMU TEXHHMKH O€30MAaCHOCTH MpU OOpalleHuu ¢
BelIeCTBAMH U J1a00OpaTOPHBIM 00OPYAOBAHHEM; MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOT0 SKCIIEpUMEHTa B (popMe 3amuicH ypaBHEHHI COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB




- pa3BUBATh CIIOCOOHOCTH MOHUMATH MUP C
MO3UIIMH IPYTOT0 YEJIOBEKa;

OK 07.
ConelicTBOBaThL
COXPaHEHHUIO
OKpYyKaroleun
cpenpl,
pecypcocoepex
€HHUIO,
MPUMEHSITh
3HaHUS 00
U3MEHEHUU
KIIUMaTa,
MIPUHIIMIIBI
OepexKIINBOTO
IIPOU3BO/ICTBA,
3P PEeKTUBHO
JNIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUAX

B 001acTHAKO0JIOrH4€CKOT0 BOCIIMTAHUA

- cOpPMHPOBAHHOCTh 3KOJIOTHYECKOU KYJIBTYPHI,
IIOHMMAaHUE BIHSHHSA COIUAIBHO-DKOHOMUYECCKHX
MpOIECCOB  HA  COCTOSIHME  MPUPOJHOH U
COLIMATILHOW  Cpellbl, OCO3HAHHWE TJI00ATBLHOTO
XapakKTepa KOJIOTHIECKUX MPpodIIeM;

- IUIAHUPOBAHHUE U OCYILECTBICHUE [CUCTBUUA B
OKpY)KaloIlle cpele Ha OCHOBE 3HAHUS IeNei
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPHUATHE JIEUCTBUM, MNPHUHOCIIIUX
BpeJl OKPYXKaIOLLEH Cpeae;

- yMEHHE TMPOTHO3HPOBATH HEOJIATONPHUATHBIE
9KOJIOTUYECKHE TMOCIEACTBUS MPEITPUHUMAEMBIX
NEWCTBUM, IPEOTBPALIATh HX;

- pacumpesmne OITBITA
AKOJIOTUYECKOW HANPaBJICHHOCTH;
- OBJIQZICHUE HaBBIKAMHU yUeOHO-MCCIIETI0OBATEILCKOMH,
HpOCKTHOfI u COLII/IEIJ'ILHOfI JACATCIIbHOCTH,

ACATCIIbHOCTH

- chopMupoBaTh MPEACTABICHUS: O XUMHYECKOH  COCTaBISIOIIEH
€CTECTBEHHOHAy4YHOW KapTHUHbBl MHUpA, POJIA XMMHUHU B INO3HAHWUU SIBICHUI
OpUpOAbl, B (HOPMHPOBAHWM MBIIUICHUS ¥ KYIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOJUMOM AJIsl pelIeHHs TPAKTHYECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO H
MPUPOIHOM CpeJe;

- YMeTh COOIONaTh MpaBUiia YKOJIOTUYECKHU IEIeCO00Pa3HOrO MOBEACHUS B
ObITY U TPYIAOBOH AESITENBHOCTH B LIETSX COXpPAHEHHS] CBOETO 3/10pOBbS U
OKpY>Karolle MNPUPOJHON CpEelbl; YYUTHIBATH OIACHOCTH BO3IECHCTBUS HA
JKUBBIE OPTaHU3Mbl ONPENEJICHHBIX BEIIECTB, MOHMMAs CMBICH IOKAa3aTemls
MpeAEIbHON TONYCTUMON KOHIEHTPALUU
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2. CTpyKTypa M coepkaHue 001eo0pa3oBaTeIbHOM M CHUIIMHBI « XUMHUD)

2.1. O0beM TMCHUIVIMHBI M BUIBI y4eOHOH padoThI

Bua yue6Hoii padoThI

O01LeM B yacax

O0beM 00pa3oBaTe/IbHOI MPOrpaMMBbl M CHUIITIMHBI 72
B T.Y.

OcHoBHoOE coaep:xkaHue 64
B T. 4.

TEOPETUYECKOE 00yUCHHE 30
MPAKTUYECKUE 3aHSATUS 24
71ab0paTOpHBIEC 3aHATUS 10
IIpodeccuoHaNIBbHO-OPUEHTHPOBAHHOE COACPKAHME 8
(comep:kaHue MPUKIATHOTO MOTYJIs1)

B T. 4..

TEOPETUYECKOE 00yUCHHE 4
MIPAKTUYECKUE 3aHATUS 4

Ipome:xyTouHast aTTecTaluA (SK3aMEH)
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2.2. TemaTuyeckuid IJIAH U COAEPKAHUE TUCIATIIHHBI

HaumenoBanmue Conepxanue yueOHOro Marepuaja (0CHOBHOE U Po¢ecCHOHAILHO-OPHEHTHPOBAHHOE), 06 DopmMupyemMbie
pa3naesioB U TeM Ja0opaToOpHbIE U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOTYJIb bEM Hacon KOMIIETEHIIMH
1 2 3 4
OcHoBHoOE coiepraHue 64
Pa3znea 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0ydeHue 2
XUMIICCKUX CoBpeMeHHass MOJeNb CTPoeHHs aroma. CHUMBOJIMYECKUN S3BIK XMMHH. XHUMHYECKHN DJIEMEHT.
JNEMCHTOB U DnekTpoHHas KoH(urypanus atoma. Kiaccudukaims XUMHYECKHX DJIEMEHTOB (S-, P-, d-3J€MEHTHI).
fipupona BanenTHble  DIEKTPOHBL.  BaleHTHOCTh.  DIEKTPOHHAs  NPHUPOJAa  XMMHUYECKOM  CBA3M. 2
XMMHICCKOU DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHUYECKOM CBsI3M (KOBAaJCHTHAs, HWOHHAs, MeETaUTHYeCKasi,
CBs3H BOJIOPOJIHAs) U CIIOCOOBI €€ 00Pa30BaHUS
IIpakTHYeckue 3aHATHS 2
Pemrenye 3agaHuii Ha WHCIOJL30BAaHME XHUMHYECKOW CHMBOJIMKMA WM Ha3BaHWH COEIWHEHUH IIO
HOMEHKJIATYpe MEXIYHApOJAHOTO COM3a TEOPETHUYECKOW M MPUKIAAHOW XUMHUU W TPUBHAIBHBIX
Ha3BaHWH TSI COCTABJICHUS XHUMHYCCKHX (OPMYJ JBYXaTOMHBIX COCIUHEHUH (OKCHIOB, CYJIb()HIOB,
THIPUOB U T.I1.) ¥ IPYTHX HEOPTAHUUYECKUX COSAMHEHUN OTJIEIBHBIX KJIACCOB. 2
[IpakTHveckue 3a1aHus Ha YCTAHOBJICHUE CBSI3W MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX 3JIEMECHTOB U
MEPHOJNYECKIM M3MEHEHHEM CBOMCTB XMMHUYECKUX JJIEMEHTOB M MX COCIUHEHHA B COOTBETCTBUU C
nojoxxeHueM [leprnonnyeckon CHCTEMBI.
Tema 1.2. OcHoBHoOE coaepKaHue 2 OK 01
Ilepuonnyeckuii | [IpakTHYecKHe 3aHATHS 2 OK 02
3aKOH ¥ TaOnuIa [Meproauueckas cucTeMa XUMUYeCKuX dieMeHToB J[. . MenneneeBa. ®U3HUECKU CMBICIT
A.W. Menneneesa [Mepuoanueckoro 3akona J[. M. MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHX
AJIEMEHTOB, 00Pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHHEM
XUMHYECKOro 3ieMeHTa B [lepronuueckoit cucreme. MupoBO33peHUYECKOE U HAYYHOE 3HAYEHUE
Ilepuoanueckoro 3akona J[.11. Menneneesa. [Iporunoser [I.11. MenaeneeBa. OTKpbITHE HOBBIX 5
XAMHYECKHUX JIEMEHTOB.
Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha XapaKTePU3ALUI0 XUMUYIECKHIX
3JIEMEHTOB «MeTaTHYecKue / HeMETaUTHICCKUE CBOMCTBA, 3JICKTPOOTPUIIATEIBHOCTD XUMHYCSCKUX
3JIEMEHTOB B COOTBETCTBHH C UX JIEKTPOHHBIM CTPOSHUEM H MOJIOKEHUEM B MEPHOUICCKON CUCTEME
xumudeckux djemenToB .. MenaeneeBay
Pa3znen 2. Xumuueckue peakuumn 10




Tema 2.1. Tunesl OcHoBHOE coep:xaHue 4 OK 01
XUMUYECKHUX Teoperuueckoe o0yueHue 2
peakiuin Knaccudukanus 1 THIIBI XUMHUYECKUX PEaKIMii ¢ ydacTHeM HeopraHudeckux BeniectB. CocraBieHne

YpaBHEHUN PEaKIMi COSTMHEHUS, Pa3I0KECHHsI, 3aMEIICHHS, OOMEHa, B T.4. PEaKINil TOPEHHUS,

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHEHHUs OKUCIIEHHUSI-BOCCTAHOBIIEHUs. CTeneHb oKucaeHuss. OKUCINTENb U BOCCTAHOBUTEb. 2

CocrapneHue U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOIOM AJIEKTPOHHOIO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEaKLMU B IPUPO/IE, MPOU3BOICTBEHHBIX MTpolleccax u

KU3ZHEIESITEIIbHOCTH OPTraHU3MOB

IIpakTnyeckune 3aHATHSA 2

KonnuecTBeHHbIE OTHOWIEHHSI B XUMHUHA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUYETHI 11O

YPAaBHEHUAM XMMHUYECKUX peakuui. Moiap Kak eQuHUIa KOJIM4YecTBa BemiecTBa. MousipHas macca.

3aKOHBI COXPAHEHHUS MAcChl M SHEPrHH. 3aKOH ABoraapo. MoJspHbI 00beM Ta30B. OTHOCHTEIbHAS 2

IUIOTHOCTH Ta3oB. PacdeTsl Mo ypaBHEHHUSAM XHUMHUYECKUX PEAKIMi C MCIOIh30BAHUEM MacChl, 00beMa

(HOpMasbHBIE YCIIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:kaHue OK 01
DIIEKTPOIUTHYECKA Teopernyeckoe o0yueHue 2 OK 04
A UCColMaluA U | Teopus 3IEKTPOIUTHYECKON aucconuanuu. MoHbL. DJIEKTPOIUTHI, HEJIEKTPOJIUTHI. Peakiiuu HOHHOTO
MOHHBIA OOMEH obmena. CocTaBiieHHE peakiuii MOHHOTO OOMEHA IyTeM COCTABJICHUS MX MOJHBIX M COKPAIEHHBIX 2

VOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE pEaKIMu. 3aaHus Ha COCTaBJICHUE HOHHBIX PEaKIUi

JlabopaTopHble 3aHATHS 2

JlaGopatopnas pabora “TUnbl XUMUYECKUX peaKIuii’.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB 2

XUMHYECKHX peaknuii. [IpoBeneHmne peakiinii HOHHOTO OOMEHa, OTIPEIEIICHNE 35KCPEIbI BOTHBIX

pacTBOPOB. 3aJJlaHKsl HA COCTABJICHUE MOHHBIX PEAKIIHIA
KonTpoabsHnas

CrtpoeHue BeuiecTBa U XUMHUYECKUE Peakiuu 2
pa6ora 1
Paznea 3. CTpoeHne 1 CBOICTBA HEOPIAaHMYECKHUX BeIeCTB 16
Tema 3.1. OcHoBHOE coaep:kaHue 4 OK 01
Knaccupukauus, | Teoperudeckoe o0yuenue 2 OK 02
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HOMEHKJIaTypa
CTpOEHUE
HEOPraHMYECKUX
BEIIIECTB

[Tpeamer Heopranmveckoit xumun. Knaccudukamus HeopraHudecKux BeniecTB. [IpocThie U CII0XKHBIC
BerecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCUIBI, KUCIOTHI, COJIH). B3anMoCBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHble COCTOsHUA BenlecTBa. Kpucrannuyeckue u amopdubie
BeIIeCcTBA. Tunel KPpUCTATNIMYCCKUX PCHICTOK (aTOMHa}I, MOJICKYJIdpHas, MOHHAasd, MeTaJIJII/I‘IeCKa}I).
3aBUCHMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMUECKOU PEIIETKH. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTH BCIIECCTB OT BUAA XHUMHUYECKOH CBSA3H U TUIIA KpHCTB.JIJIH‘-IGCKOfI PCIICTKH.
[TpuunHBI MHOTOOOpa3us BEIIECTB

IIpakTHYeckue 3aHATHSA

HomeHnkmnarypa HeopraHMYECKMX BEIISCTB: HA3BAaHHUE BEIIECTBA UCXOMIS U3 UX XUMHUYECKON (hOPMYITBI
WJIM COCTABJICHUE XUMHUYECKON OPMYIIBI MCXOS M3 HA3BaHUS BEIIECTBA 110 MEKTYHAPOIHOM
(MIOTTAK) mnm TpuBHATBHOM HOMEHKIIATYPE.

Pemenne mpakTUyecKuX 3aJaHMA MO KIACCH(PUKALMK, HOMEHKIAType W XUMHUYECKUM Qopmynam
HEOPTraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB (YrapHBIM Ta3, YIJICKUCIBIA Ta3, aMMHUaK, TallcHas
W3BECTh, HETaIlleHas! N3BECTh, MUTHEBAS COJA M IPYTHX): HA3bIBaTh M COCTABIATH (DOPMYIIBI XHUMHUECKUX
BEIIECTB, ONPEACIATH MPHHAICKHOCTD K KIIACCy.

HcTounnku xumMudeckoi nHGopMaIuu (CpeIcTB MaccoBoi nHpopMaluu, cetb IHTEpHET U ApyTHe).
[Touck nHGOpMAIMK 11O HA3BAHUSAM, UIECHTH(UKATOPAM, CTPYKTYPHBIM (OopMysIam

IIK 3.3
IIK 3.4

Tema 3.2. Ousnko-
XHUMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

OcHoOBHOe coep:kaHue

Teopernyeckoe o0yueHue

Meramipl. O0mue Quznyeckne U XUMHUYECKHE CBOMCTBA MeTauioB. CrocoObl MoydeHusl. 3HAUYCHUE
MCTAJUIOB W HCMCTAJIJIOB B MPHUPOAC U KHU3HCACATCIBHOCTH 4YCIOBCKA W OPraHU3MOB. KOppOSI/I}I
METAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HH

Hemerannel. OOmue ¢u3nueckne W XUMHYECKHE CBOMCTBA HEMETaUIOB. THIHYHBIE CBONCTBA
HemetauioB [V— VII rpynm. Knaccudukanus 1 HoMeHKIaTypa coeIMHEHU HeMeTauioB. KpyroBopoTsr
OMOTCHHBIX PJIEMEHTOB B IPUPOJIC

XUMHUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB (OKCHI0B, THAPOKCHUIIOB, KUCIIOT,
coJieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU,
BBICHIMX OKCHJIOB U THAPOKCHJIOB

IIpakTHYeckue 3aHATHSA

CocraBiieHHE YpaBHEHMM XMMHYECKHX PEAKIUM C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJIJIOB, HEMETAIUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHMM M aM(pOTEpPHBIX TUAPOKCHIOB; HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIIUX UX CBONCTBA.

OK 01
OK 02
IIK 3.3
1IK 3.4
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PemreHrne npakTUKO-OpHEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHMIl HAa CBOMCTBA, COCTAB, MOJYYEHUE H
0e30macHOe HCIOJIb30BaHUE BAKHEHIIMX HEOPraHWYECKHX BEHIECTB B OBITY W NPAaKTUYECKOH
NEeSATEIbHOCTH YEJI0BEKA

Tema 3.3. OcHoOBHOe coep:kaHue 2 OK 01
Unentudukanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HEOPraHu4IeCKuX  |JlaGoparopHas pabora «MneHTH(UKAIMSA HEOPrAHMIECKUX BELIECTBY. OK 04
BEIIECTB Pemenne skcrepMMEHTaIbHBIX 3a4ad 0 XHMMUYECKUM CBONCTBAM METAUIOB M HEMETAJIOB, IO

pacrno3HaBaHUIO U MOTYYEHHUIO COEAMHEHUI METAIJIOB U HEMETAIJIOB. 9

Wnentudukaniss HEOPraHWYECKUX BEIIECTB C HCIOJb30BAHUEM HX (PH3UKO-XMMUYECKHX CBOMCTB,

XapaKTepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUI-

AHWOHBI, HA KATHOH aMMOHUS
KonTpoabHnasn N

CBolicTBa HEOPraHUYECKUX BELLIECTB 2
pab6ora 2
Pa3nen 4. CTpoeHue 1 CBOHCTBA OPraHNYeCKHX BelleCTB 24
Tema 4.1. OcHoBHOe coepkaHue 4 OK 01
Knaccupukanus, | Teoperudeckoe o0yuenune 2 IIK 3.3
CTPOCHHUE U I[TosBIICHHE U pa3BUTHE OPraHMYECKON XUMUHM KaK HayKu. [IpeMeT opranuuecKkoil XumMun. MecTo u IIK 3.4
HOMEHKJIaTypa 3HaYEHUE OPraHNYEeCKOW XMMHH B CHCTEME €CTECTBEHHBIX HayK.
OpraHHYECKUX XHWMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO HX BaJIEHTHOCTH.
BEIIICCTB OCHOBHBIE TMOJOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHsS opraHmyeckux coeauHenuit A.M. Bytieposa.

VYrinepoaHblii CKENET OpPraHW4YeCKOM MOJEKyJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHMUYECKOTO

CTpOEHHS MOJIeKyJl. MI3oMepusi u n30Mephl. 2

[Tonatue o ¢yaxknuoHaneHoW rpynne. Panukan. Ilpuniunsl  kiaccudukanum —OpraHMYECKUX

coequHeHnil. MexnyHapoaHas HOMEHKJIAaTypa W IPUHLUUIBL  HOMEHKJIATYpbl OpPraHUYecKuX

coenunenuil. Ilonatue 00 azoTconmepXKallMX COCAMHEHUSAX, OWOJIOTMYECKH AaKTHBHBIX BEIIECTBaX

(yrmeBomax, >kuMpax, OelKaX W Jp.), BBICOKOMOJICKYJSPHBIX COCIWHEHUSX (MOHOMEp, IOJHMED,

CTPYKTYpPHOE 3BEHO)

IIpakTnyeckune 3aHATHSA 2

Homenknatypa OpraHu4YecKMX COEIMHEHUN OTAEIbHBIX KJIacCOB (HACBILEHHBbIC, HEHACBHIIIEHHBIE M

apOMAaTHYECKUE YTIIEBOJOPObI, CIIUPTHI, (PEHOJIBI, albACTH/IbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.) 5

CocraBiieHHEe TOJIHBIX M COKPAILEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHX BEIECTB OTIENbHBIX
KJIACCOB, HCIIOJNb3YS WX HA3BaHUs IO CHUCTEMATUYECKOW M TPUBHAILHOM HOMEHKJIAType (STHUJIEH,
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aleTHiIeH, TMIepuH, (eHomn, Qopmanmbaerna, yKCycHas KHCIOTa, TIHIUH). PacueTsl mpocteimeit
(b opMyIIBI OPraHNYECcCKOM MOJIEKYJIIbI, HCXOJISl M3 3JIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CBolicTBa
OpTraHUYECKUX
COECTMHEHNN

OcHoBHOe coepkaHue

12

Teopernyeckoe o0yueHue

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKHUX COCJMHEHUN OTHAENBHBIX KJIacCOoB (OCOOEHHOCTH
KJ1accu()UKALUU 1 HOMEHKJIATypbl BHYTPH KJacca; TOMOJIOTMUYECKUH paa 1 obmas popmysia; U30MEpHUs;
¢u3nyecKrne CBOMCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOTYyYCHHUS):

— TpeJenbHbIe YrIeBOAOPObI (IKaHbl U IMKIOAJKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YTIEBOIOPOAOB, HAXOXKIACHHUE B
MPUPOJIE U TPUMEHEHHUE AIKAHOB;

— HemnpenenbHble (QJKEeHbI, aJKUHbBl U alKaJUeHbl) M apoOMaTUYeCKue YIrieBoJIOpoAabl. lopeHue
aleTUJICHAa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O MJIAMEHU JUIsl CBAPKU U PE3KH METAJIJIOB

— KHCJIOPOJCOEPIKAIINE COCTUHEHHS (CTUPTHI U (PeHOITbI, KApOOHOBBIC KUCIOTHI M d(PHUPHI, aTbICTU bl
U KETOHBI, >KHUPBI, YIIeBojbl). lIpakThueckoe NpPUMEHEHHE OJTHUICHTIMKOJS, TIWIEepUHa, (eHoma.
[Ipumenenue Qopmanpaeruaa, ameraibAeruaa, YKCYCHOM KHCIOTHl. MbUla Kak COJIM BBICIIUX
KapOOHOBBIX KHUCJIOT. MOIoIIE CBOWCTBA MBI

— a30TCOoJepXKallle COEOUHEHUs (aMUHBI M aMUHOKMCIOTHI, Oenku). BbicOkOMoneKkyspHble
COEMHEHUS (CMHTETUYECKHE U OMOJIOTHYECKU-aKTHBHBIC). MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO.
[TonmmMepu3zanus 3TUIIEHA KaK OCHOBHOE HAIIPaBJIICHHUE €r0 UCIOIb30BaHUS.

I'eHeTH4ecKas CBA3b MEKAY KJIACCAMU OPraHUYECKUX COCIUHEHUN

IIpakTuyeckue 3aHATHS

CBolicTBa OpraHMYECKMX COEAMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHANbHAs M MEXIyHApOIHas
HOMECHKJIaTypa, XUMHYECKUE CBOICTBA, CIIOCOOBI MOJTYUCHHUS): TpeelbHbIC (AIKAHbl U [UKIOAIKaHBI),
HenpeAeabHbIe (AIKEHbI, aIKHHBI U aJIKaJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE  KHCIOTBI M 3(QUpbl, albAEeTHAbl M  KETOHbl, aMHHBI ¥  aMHHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTABICHUE YpPAaBHEHUN XMMHUYECKHX DPEAKIUN C
y4aCcTHEM OPTaHUYECKUX BEIECTB HA OCHOBAHMH MX COCTaBa U CTPOCHHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ MO MPEAJIOKEHHBIM IENOYKaM IPEBpallEeHUN),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHX COEIMHEHHMH OTAEIbHBIX KJIACCOB, CIOCOOBI
UX TOJY4YEHHMs] M Ha3BaHUE OPraHMYECKUX COEIMHEHUH IO TPUBHAIBHOM WJIM MEXIyHApOJHON
CUCTEMAaTHYECKOM HOMEHKIIATYPE.
PemeHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUMM HAa CBOMCTBA OPraHUYECKHUX
COCIMHEHUI OTAEIBHBIX KJIaCCOB

OK 01
OK 02
OK 04
IIK 3.3
IIK 3.4
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JlaGoparopuas padora

JlaGopatopHnas pabora “IIpeBpalieHusi OpraHMUECKUX BEIIECTB MPU HarpeBaHUM'".
[Tonydyenue sTHIIeHA U U3YyYEHHE €r0 CBOMCTB. MoIeIMpOBaHUE MOJIEKYJI U XUMUYECKUX MTPEBPAILICHHI
Ha IIPUMEpPE dTaHa, STUIEHA, alleTHJICHA U JIp.

Tema 4.3. OcHOBHOe coep:kaHue OK 01
Unentnduxanus | Teoperuueckoe ofydenune OK 02
OpTaHnYECKUX Broopranndyeckne COGIMHEHMS. IIpuMeHeHHMe H OHOJOTHYecKas pojib YIIeBodoB. OKHCICHHE OK 04
BCILCCTB, HX YIJIEBOJIOB — WCTOYHHMK DHEPIHM JKHMBBIX OpraHmsmoB. OONacTH NPUMEHEHHS AMHHOKHUCIIOT. IIK 3.3
3HA9CHNC 1 [IpeBpamieHns OenKoB MHINM B OpraHuM3Me. buonmormdeckue (GyHKIMH O€NKoB. Buomormdeckue IIK 3.4
PUMCHCHHC B GyHKIMYU KUpOB. Posb OpraHnuecKol XMMUK B PEIIEHHH TTPOOJIEM MUIEBOM OE30MACHOCTH IIK 3.6
GrIToBOM 1 _| Pob oprannueckoii XMMHH B pENICHUH TNPOOJIEM SHEPreTHUYECKOW OE30MacHOCTH, B Pa3BUTHHU
TPOMSBOACTBCHHON | 1o /11 1MHBI, CO3AHNN HOBBIX MATEPHAJIOB, HOBBIX HCTOYHHKOB SHEPIUH (a1bTePHATHBHBIE HCTOYHHKM
ACATEIEHOCTH sHeprun). ONAacHOCTh BO3AEHCTBUS HAa JKUBBIE OPTaHU3MBI OPTAaHUYECKHMX BEUIECTB OTAENBHBIX
HelobeKa KJ1accoB (YIJIEBOJIOPO/IBI, CIUPTHI, (DEHOIBI, XJIOPOPraHMYECKUE MPOU3BOIHBIE, AIBAECTUABI M 1p.),

CMBICIT TTOKA3aTeNsl MPEAETLHO JOMYCTUMOM KOHIIEHTPAUK

JlabopaTopHble 3aHATHS

Jlaboparopuas padota: “UnenTudukamnusi OpraHM4ecKuX COCTUHEHUI OTACTbHBIX KJIacCOB”

W nentudukanms opraHmIeckux COeIMHEHUN OTAENBHBIX KIACCOB (Ha IPUMEPE allbIETUI0B, Kpaxmaa,

YKCYCHOM KHCIOTBI, O€IKOB M T.I) C HCHOIb30BAHUEM HX (PU3UKO-XMMHYECKUX CBOWCTB U

XapaKTEPHBIX KAyeCTBEHHBIX peakumii. JleHaTypanus Oenka Npu HarpeBaHuu. LIBeTHBIE peakuuu

6enkoB.BOSHUKHOBEHHE AHAIUTHYECKOTO CUTHAJa ¢ TOYKM 3PEHUsS XMMHYECKHX IIPOLIECCOB IPU

IPOTEKAHMH KAYE€CTBEHHON PEAKIIUH, TI03BOJISIOMIEN UIEHTU(GUIMPOBATD TIPET0KEHHBIE OPTAHMIECKUE

BEIECTBA
Konrpoapuasn CtpyKTypa U CBOICTBA OPraHUYECKUX BEILIECTB
padora 3
Paszzen 5. Kunernueckue U TEPMOIUHAMMYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIuii
CkopocTb OcHoBHOE coep:kaHue OK 01
XUMHYECKHUX OK 02
peaKuuii. IIK 3.3
XUMHYECKOE IIK 3.4
paBHOBECHE
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Teopernueckoe o0yuenune

CkopocTh peakuuu, €€ 3aBHUCHUMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPUPOJbI PEAarupyrolIUX BELIECTB,
KOHILICHTPAallUA PEArupyrolIuX BEIIECTB, TEMIEpPaTypbl M IUIOIIAAM PEAaKLMOHHOW IIOBEPXHOCTH.
Tennobie 23 (HEKTh XUMUUECKUX PEaKIHi. DK30- U IHAOTCPMUUYECKUE, PEAKIIHH.

OOpatumocTh peaknuii. XUMHUYECKOE pPABHOBECHE M €ro CMENICHHWE IOJA ACHCTBHEM pPa3UYHBIX
(bakTOpoB (KOHLIEHTPALIUS PEareHTOB WU MPOIYKTOB PEaKINH, AaBJIEHUE, TEMIEpaTypa) UIsl CO3AaHUs
ONTUMAJIbHBIX YCIOBUI MIPOTEKaHUsl XUMUYECKUX ITpoueccoB. [Ipunnun Jlelllarense

IIpakTHYeckue 3aHATHS OK 01
Pelenne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha aHaiau3 (AKTOPOB, BIUAIONIMX HAa HM3MEHEHHE OK 02
CKOpPOCTH XUMHYECKOUI peaknuu, B T.4. C MO3UIIUY PKOJIOTHYECKH uenecoo6pa3H0ro IIOBEICHUS B 651Ty IIK 3.3
U TPYZIOBOI IEATENHHOCTH B IIEJIIX COXPAaHEHUSI CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOAHOMN CPEIbl. IIK 3.4
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha npuMeHeHue npuHiuna Jle-llarense s
HAaXOXJCHUS HANpPABICHUS CMEIIECHUS PABHOBECHS XWUMHUYECKOW peakmuu U aHanu3 (HaKkTopoB,
BIIUSIIOIIUX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS
Pazneu 6. PactBoOpsI
Tema 6.1. OcHoBHoOE coaepxaHue OK 01
[Tonsitue o Teoperuueckoe oGyuenue OK 02
pacTBopax PactBopenne kak (uszuko-xumuueckuii mpornecc. PactBopsl. CrocoObl NMPHUTOTOBIEHUS PACTBOPOB. OK 07
PacrBopuMocTe. MaccoBasgs n1ois  pacTBOpeHHOro BemectBa. (CMBICH MOKa3zaTenas MPeaeinbHO 1IK 3.3
JOMyCTUMON KOHILIEHTPAIMH U €r0 UCIOJIb30BAHKE B OI[EHKE SKOJIOTUYECKON 0€30IMacHOCTH. IIK 3.4
[IpaBmia sKONOrMYECKH Leaecoo0pa3HOro MOBEIEHUS B OBITY M TPYJOBOM JEATEIBHOCTH B IIENAX
COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIICH MPUPOTHON CPENbl; OMACHOCTh BO3JACUCTBUS HA JKUBBIC
OpraHU3MBbI OMPE/IEIIEHHBIX BEIIECTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN Ha PACTBOPBI, HCIIOJIB3yeMbIe B OBITOBOI U
MIPOM3BOJICTBEHHON JESTEIbHOCTH YEJIOBEKa
Tema 6.2. OcHoBHOE coaep:kaHue OK 01
Hccnenosanue JlaGopaTopHuble 3aHATHS OK 02
CBOMCTB PacTBOPOB | JJTaGopaTopHas pabota «[IpUroToBaeHe pacTBOPOBY. OK 04
IIpuroTtoBneHue pacTBOPOB 3alaHHOM (MaccoBoi, %) KOHLIEHTpAUK (C MPaKTUKO-OPUEHTUPOBAHHBIMHU IIK 3.3
BOIIPOCaMH) U OTIpesieSieHue Cpeibl BOJAHBIX PACTBOPOB. IIK 3.4
Pemenwnie 3a1ay Ha MPUTOTOBIICHUE PACTBOPOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEePKAHME (CONePKAHUE TPUKJIATHOTO MOIYJIs1)
Pasznen 7. Xumusi B ObITY ¥ IPOU3BOACTBEHHO AATEILHOCTH YeJ0BEKA OK 01
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Xumus B ObITY 1 [OcHOBHOE comep:kaHue 6 OK 02
TIpOM3BOACTECHHON Teopernyeckoe o0yueHue 4 OK 04
JEeSITEIIbHOCTH — — — OK 07
qeTOBeKA Hogeiimume mocTimkeHus XUMUYECKONH HAYKH U XUMUYECKOW TeXHONIOTUU. Poib XxuMuun B oOecrieueHnn
3KOJIOTUYECKOH, PHEPreTHYeCKOi U MUIIEeBOH 6e30MacHOCTH, Pa3BUTHH MEAULHMHEL [IpaBuia moucka n 4 IIK 3.3
aHanmM3a XUMHYeCKOW HHGOpMAIMM M3 pa3IMYHBIX HMCTOYHUKOB (HaydyHas H YydyeOHO-HaydHas IIK 3.4
JUTepaTypa, CpecTBa MaccoBor nHpopmaiuu, ceth HTepHET) IIK 3.6
IIpakTHYeckue 3aHATHA
[Tonick m aHanMM3 KEHCOB O MPUMEHEHMM XHUMHUYECKUX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oymymieit
npodeccuoHalbHOM ~ AEATETbHOCTH IO  TeMaM:  BaKHEHIIMe  CTPOUTENbHbIE  MaTepualbl,
KOHCTPYKIIMOHHBIE ~MaTepUaNbl, KpacKH, CTEKJIO, KepaMmHKa, MaTepHalbl Ui JJIEKTPOHHKH, 4
HAaHOMAaTepHallbl, TEKCTWJIbHBIE BOJIOKHA, MCTOYHHUKH JHEPrHH, OPraHWYECKHE W MHHEpaJbHbIE
yIoOpeHus, JICKApCTBEHHBIC BEIIECTBA, OBITOBASI XHUMHSI.
3ammra:lIpencraBienne pe3yabTaTOB pelIeHUs KEHCOB B (hopMe MUHHU-IO0KIIAIa C IPEe3eHTaIlUCH
IMpome:kyTouHasi aTTeCTALMS MO TUCHUILJIHHE (IK3aMeH)
Bcero 72
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3. YciioBus peajiu3zannu NporpaMmmbl 0011e00pa3oBaTeIbHON JUCHUILTHHBI

3.1. TpeOoBaHUsI K MUHUMAJbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrnevyeHn 1o

Jlia peanm3anuyd mpOrpaMMbl TUCHUIUIMHBI JTOJDKHBI OBITH MPETyCMOTPEHbI
CIIEYIOIIME CTIeHaTbHbIC TOMEIICHUS: YIEOHbII KaOMHET XUMHUH W/WIH Y4eOHO
XUMHUYECKOH JTab0opaTopuu.

OGopynoBanne y4yeOHOro KkaOuHeTa (HAIJISIIHbIe TOCOOMA): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJ, MOJAEIH KPUCTAIMYECKUX PEIIETOK,
KOJUIGKIIMM TMPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJUIEKIIMU TOJIUMEPOB;
KOJUIEKLIMS TOpPHBIX MOPOJ M MHHEpanoB, Tabnuia MeHaeneeBa, ydeOHbIC
¢ubMbl, THPPOBBIE 00pa30BATENbHbBIE PECYPCHI.

Texnnueckue cpeacrsa oOOy4YeHHsi: KOMIIBIOTEp C  YCTpoOWCTBaMu
BOCIIPDOU3BEJAECHUS 3BYKa, NPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MYJIbTUMEIUIHAS T0CKA, YKa3Ka-TIPEe3eHTEP AJIsl TPE3CHTALUM.

OobopynoBanue jgadoparopuu U padoyux MecT Ja0OPATOPUU: MEH3YPKH,
MUTMETKU-KaNeIbHUIBl, TEPMOMETPbI, MHKPOCKOM, JyMNbl, MPEAMETHbBIE U
MOKPOBHBIE CTEKJIA, IUIAHIIETHI JJIS KalelbHBIX peakiuii, (QuibTpoBaIbHAs
Oymara, TpOMBIBAJIKH, CTEKJISIHHbIE TPOOUPKH, PE3UHOBBIC MPOOKHU, (HOHAPHKH,
HAaOOp pEaKTHUBOB, CTEKJISHHbIC MaJTOYKH, INTATUBBI JJs MPOOHPOK;MEpHbIE
WIMHIPBI, BOPOHKHU CTEKJISIHHbIC, BOPOHKU JENUTeNbHbIe MunHapuueckue (50-
100 ™), CTYmKM C MECTUKOM, (appopoBble YallKH, HUHUETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OAJIEKTPOIUIUTKU, JaOOpaTOpHbIE
IITAaTUBBI, CIUPTOBBIE TOPENIKH, CHUYKH, MPUOOp ISl MOIY4YEHHUs Ta30B (WU
npoOupKa C ra3o0TBOAHOW TpYyOKOH), Jep:KaTrenu ajsi TpOOUpPOK, CKISIHKU IS
XpaHEHHUs PEAKTUBOB, pa3JaTOUYHbIC JIOTKH; XuMuuyeckue crakanel (50, 100 u 200
MJT);IIIATeNW; TUHIETHI; TUTeIbHBIC IIUIIBL, CEKyHAOMEPHl (TaliMephl), MEpHbIE
npobupku (Ha 10-20 M) u MepHbIe KoObI (25, 50, 100 u 200 mur), BoasHas OaHs
(WM TepMOCTaT), CTEKJISIHHBIE MaJ0YKH; KOHUYECKHE KOJIOBI 1Jisi TUuTpoBanus (50
u 100 wmu1); WMHAMKATOpHBIE TMOJIOCKM s omnpenenenus pH u cranmaprHas
WHIMKATOpHAs IIKaja; yHUBEPCAIbHBIA HHAUKATOP; uneTku Ha 1, 10, 50 mu (unum
no3atopel Ha 1, 5 u 10 mut), OrOpeTKU AJ1s1 THTPOBAHUS, METUIIMHCKHUE HITIPUIIBI Ha
100-150 mu1, maGopaTropHble W/WIM aHATUTHYECKUE BeChl, pH-MeTphI, CyIUIbHBIHN
mkad, u ap. sabopaTopHoe 000pyAOBaHHE.
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3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

1. Jlng peanuzanyu mporpamMMbl OMOIMOTEUHBIH (OoHA 00pa3oBaTEIbLHON
OpraHu3alWK JOJKEH UMETh NEeYaTHBIC /WM JIEKTPOHHBIE 00pa3oBaTeNbHBIE U
nH()OPMAITMOHHBIE  PECypChl, PEKOMEHJIOBAHHBIE IS  WCIOJB30BaHHUS B
00pa3oBaTebHOM Ipoliecce, He CTapIlle MATH JeT C MOMEHTA U3/IaHuUs.

OCHOBHBIC HCTOUYHUKH:

labpuensa O.C. Xumusa.1l0 i YdeOHuk i o0mieo0pa3oBaTeIbHBIX
y4eOHBIX 3aBeqeHuil. — M, 2017.

labpuensa O.C. Xummsa.ll xim: YdeOHuk i 001meo0pa3oBaTeIbHBIX
yueOHbIX 3aBefeHuit. — M, 2017.

4.KOHTpPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00pa30BaTeIbHOI
AUCUMILTHHBI

Kountponbs ©  omeHka  pe3yiabTaToB  OOYy4YEHHMS  OCYUIECTBISETCS
IpenojaBaTelieM B  IPOLECCE MPOBEACHUS  NPAKTHUUYECKUX  3aHATHU U
JabopaToOpHbIX pPabOT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OOYyYarOUUMUCS
WHIWUBUyAIbHBIX 3aJaHUi, MPOEKTOB, HCCIEN0BaHUN. Pe3ymbTaThl 00ydeHUs
OTIPEJIETISIOT, YTO OOyYaroIIMecs TODKHBI 3HATh, TOHUMAaTh M JEMOHCTPUPOBATH
10 3aBEPIICHUU U3YUYEHHUS TUCIUTIIUHBI.

Jlnst hopmupoBaHMsl, KOHTPOJS U OLEHKH PE3yJIbTaTOB OCBOCHUS Y4EOHOM
JVCHUIUIMHBI HCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATUMN, TPEACTABIISIOMIAS
co00Ol KOMILJIEKC YYEOHBIX MEpPOIPUSATUN, COTJIACOBAHHBIX C pe3yibTaTaMu
oOyuenuss u chopmynaupoBanHbix ¢ ydetom @OI'OC COO (mpeamerHbie
pe3yabTathl o auciuiuue) u @Ir'ocC CIIO.

THunobl OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema Pe3ysabTar 00yyeHus .
MeponpusITHI

| | OcHoBHOE conep:kaHue

1 DopmMyJaupoBaTh

Pa3zgen 1. OcHoOBEI
0a30BLIE MOHATHSA H
CTPOEHUS BellecTBa
3aKOHBI XHMHH
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11

OK 01

CrtpoeHue aToMOB
XUMHUYECKHUX 3JIEMEHTOB
Y IpUpOAa XUMUYECKON
CBSI3U

CocTaBlsITh XUMHYECKHE
bopMyIIBI COeIMHEHUH B
COOTBETCTBHUH CO
CTENEHBIO OKHUCIICHUS
XHUMHYECKHX DJIEMEHTOB,
HCXOMS U3 BaJICHTHOCTH U
AIIEKTPOOTPHUIIATETLHOCTH

1. Tect «CTpoeHHEe aTOMOB
XUMHYECKHX 3JIEMEHTOB U
PUPO/Ia XUMUUECKOH CBSI3N».
2. 3ama4y Ha COCTaBJICHUE
XUMHYECKHX (hopmy
JIBYXaTOMHBIX COeTMHEHUN
(oxcumoB, cynb(huIoB,
TUAPUJIOB U T.I1.).

3. 3ajanus Ha UCIIOJIb30BAaHUE
XUMHUYECKON CUMBOJIMKU U
Ha3BaHUU COCTUHEHUH 10
HOMEHKJIaType
MEXTYHapOJHOT'O COI03a
TEOPETUYECKOU U NPUKIIATHOMN
XUMHUH U TPUBUATBHBIX
HA3BaHWM JUISI COCTABIICHUS
XUMHYECKHX (HOpMYyIT
JIBYXaTOMHBIX COCTUHEHUN
(oxcuaoB, CyIb(UIOB,
TUAPUIOB U T.I.) U IPYTUX
HEOPraHMYECKUX COCIMHEHUI
OTJIEIbHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKOH 1
tabmuma J[. 1.
Menpeneena

XapakTepru3oBaTh
XUMHUYECKHE IEMEHTHI B
COOTBCTCTBHUH C UX
MI0JIO)KEHHUEM B
NIEPUOIUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
J.. MenneneeBa

1. Tect «Metammuaeckue /
HEMeTaJLIMISCKHUE CBOMCTBA,
ANEKTPOOTPHUIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMUYCCKHX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIO)KCHUEM B
MEPUOUYECKON CUCTEME
XUMUYECKHX 3j1eMeHToB [[. 1.
MenpaeneeBay.

2. llpakTrueckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOECHHUEM aTOMOB
XUMHUYECKHX 3JIEMEHTOB U
MEePUONYECKUM U3MEHEHUEM
CBOMCTB XUMHYECKHX
3JIEMEHTOB 1 UX COCAMHCHUU
B COOTBETCTBUH C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. IlpakTuko-
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OpUEHTUPOBAHHBIC
TEOPETHYCCKHUE 3aJaHus Ha
XapaKTePU3aUI0 XUMHIECKIX
3JIEMEHTOB: «MeTandecKue
/ HeMeTaIn4eCKHe CBOMCTBA,
AIIEKTPOOTPHUIIATETLHOCTD U
CPOJCTBO K AJIEKTPOHY
XHMHYECKHUX JICMEHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
MTOJI0’KCHUEM B
MEPUOUYECKON CUCTEME
XHMHYECKHUX JIEMCHTOB

J.1. MenneneeBay

Pa3zgen 2. Xumnueckue
peakuuun

XapakTepu3oBaTh THIIbI
XHUMHYECKHUX pPeaKuui

KonTpoasHnas padora
«CTpoeHue BelecTsa u
XHMHYECKHE PeaKIIum»

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuuii

CocTaBiATh peakiu
COCTMHEHUS, Pa3IIOKEHUS,
o0OMeHa, 3aMeIICHHS,
OKHCIUTEILHO-
BOCCTaHOBUTEJIbHBIE
peakuu

1. 3agauu Ha cocTaBiIeHUE
YPaBHEHUU PEaKLIUN:

— COSIMHCHMS, 3aMEeIIICHUS,
pasnokeHus, oOMeHa;

— OKHUCIIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil
C UCIMOJb30BaHUEM METO/A
3JIEKTPOHHOTO OajaHca.

2. 3ajauM Ha pacueT Macchl
BEIIIeCTBa WU 00bEMA

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce
UM 00BEMY OZTHOTO U3
YYaCTBYIOUIMX B PEaKIUN
BEIIECTB; PACUETHI

Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MIPOIYKTOB
peaKuu, eciid OJTHO U3
BEIIIECTB UMEET IPUMECH

2.2

DNEKTPOIUTHYECKAS
JYCCOLMAIINSI U MOHHBIN
o0MeH

CocraBnsTh ypaBHEHHUS
XUMHYECKHX PEaKLIUU
HMOHHOTO OOMEHa ¢
y4acTHeM
HEOPraHMYECKUX BEIIECTB

1. 3aganns HA cOCTaBIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakuui ¢ y4aCTUEM KHUCIIOT,
OCHOBaHUU U COJIEH,
YCTaHOBJICHUE U3MEHECHUS
KUCJIOTHOCTH CPEbI

2. JJabopaTtopHnas pabota
"TUnsl XUMUYECKUX peakuuni"
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Paznen 3. Ctpoenue u
cBOliCcTBa
HEOPraHUYecKuX
BeIleCTB

HccaenoBarb cTpoeHue U
cBOlicTBa
HEOPraHMYecKuX
BelleCTB

KonrtpoabHnas pabora
«CBOICTBAa HEOPTaHNYECKUX
BelIeCTB»

3.1

OK 01
1K 3.3
I1K 3.4

Knaccudukanms,
HOMEHKJIATypa u
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

KnaccudumupoBars
HEOpPraHUYECKHe
BEIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPraHWYECKUX
BEILECTB UCXOIS U3 UX
XUMHUYECKON (OPMYITBI UITU
COCTaBJICHUE XUMHUUYECKON
(bOopMyITBI HCXOIS U3 HA3BAHUS
BEILECTBA 10 MEXAYHAPOAHOU
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aaun Ha pacyeT MacCOBOM
J10J1A (MAcChl) XUMHUYECKOTO
aJieMeHTa (COeUHEHNs) B
MoJIeKyJie (cMech).

3. [IpakTuueckue 3aaHus 1Mo
KJIacCU(pUKaIIUH,
HOMEHKJIATYpE U XUMHUYECKUM
dbopmyIaM HEOPTraHUYECKHUX
BEIL[ECTB PA3JIMYHBIX KJIACCOB.
4. ITpakTryeckue 3aaHus Ha
onpeAeeHne XUMHIECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIA
XUMHUYECKOU CBSA3U U TUIIA
KPUCTAJUIMYECKOU PELIETKH

3.2

OK 01
OK 02
1K 3.3
I1K 3.4

DU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BCIIIECTB

YcraHaBauBaTh
3aBUCUMOCTH (hU3UKO-
XUMHYSCKHX CBOMCTB
HEOPTaHWYECKUX BEIECTB
OT CTPOCHUSI aTOMOB 1
MOJIEKYJI, @ TAK)Ke TUTIA
KPUCTAJUIMYECKOU
peueTku

1. Tect «OcobeHHOCTH
XHUMHUYECKHX CBOMCTB
OKCHOB, KHCJIOT, OCHOBaHHIH,
aM(}OTEepHBIX THAPOKCHUJIOB U
COJICH.

2. 3amaHus Ha COCTABJIEHUE
YPaBHEHUN XUMUYECKUX
PEaKLHi C y4aCTHUEM IIPOCTHIX
U CJIO’KHBIX HEOPTaHMUECKUX
BEIIIECTB: OKCUIOB METAJIJIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAHHI U
aM(}OTEepHBIX THAPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLIUX X

24




CBOICTBA U CITOCOOBI
MOJTyYEHUSI.

3. IlpakTuxo-
OPUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJaHUs Ha
CBOMCTBA U NOJIy4YEHUE
HEOPTraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

WNnentudukarus
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarth
KaueCTBEHHbBIC PEaKLIUU
HeOpI‘aHI/I‘IeCKHX BCIICCTB

1. ITpakTHko-
OPUEHTHPOBAHHBIE 33]JaHUS
10 COCTABIICHUIO XUMHYSCKUX
peakui ¢ yyacTueM
HEOPTraHWYECKHUX BEIIECTB,
HCITOJTB3YEMBIX TSI KX
UJIeHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanms
HEOPTraHWYECKHUX BEIEeCTB”

Paznen 4. Ctpoenue u
CBOMCTBA
OpPraHu4YecKux
BelleCTB

HccaenoBarb cTpoeHue U
CBOMCTBA OPraHUYeCcKHUX
BELIECTB

KonTtpoabHnas pabora
«CTpoeHue U CBOIMCTBA
OpPraHHYeCKHMX BellecTB)

4.1

OK 01
IK 3.3
I1K 3.4

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX BEIIECTB

Knaccudunuposats
OpraHUYeCcKHe BEIECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM

1. 3amanus Ha cocTaBJIEHHE
Ha3BaHUU OPraHUYECKUX
COEIMHEHUH TTO TPUBUAIBHOM
WJTA MEKTYHapOIHOM
CHCTEMaTHUUECKOM
HOMEHKJIAType.

2. 3aaHns Ha COCTaBJICHHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (OpPMYIT
OpraHUYECKUX BEILECTB
OTJIENBHBIX KJIACCOB.

3. 3agauu Ha onpeaeaeHue
npocreimen GopmMyIbl
OPraHNUYEeCKON MOJIEKYJIbI,
HCXOJIS U3 BIIEMEHTHOI'O
cocrasa (B %)

4.2

OK 01
OK 02
OK 04
IK 3.3
I1IK 3.4

CBolicTBa OpraHUYECKUX
COCIMHEHU I

YcraHaBauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKHX CBOMCTB
OpraHUYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJT

1. 3aganns HA cOCTaBIICHUE
YPaBHEHUN XUMUYECKUX
peakui ¢ yyacTueM
OpraHWYECKHUX BEIIECTB HA
OCHOBAaHHH UX COCTaBa U
CTPOEHHUS.

2. 3agaHus Ha COCTaBIIEHUE
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YPaBHEHUN XUMUYECKUX
pEAKIUM, HILTIOCTPUPYIOITUX
XUMHUYECKHE CBOWCTBA C
Y4E€TOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEaKIINi
Y TEHETUYECKOM CBSI3U
OpraHUYECKUX BEILECTB
Pa3HBIX KIJIACCOB.

3. PacueTHsble 3aqaun 1o
YpaBHEHUSIM PEAKIIUM C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB.

4. JIaboparopHas pabota
“IIpeBparieHust OpraHu4eCcKUX
BELIECTB IIpU HArpeBaHUM"

4.3 |OK 01 Wnentudukanus Hccnenosath 1.IIpakTuko-
OK 02 OpPraHUYECKUX BEILIECTB, |[KAUECTBCHHBIC PCAKIMM  |OPUECHTUPOBAHHBIE 3aJaHUs
OK 04 UX 3HAY€HUE U OpraHUYEeCKUX 10 COCTaBJICHUIO XUMUYECKUX
[IK 3.3 |mpumeHeHHE B OBITOBOM |COCTUHEHUN OTACNBHBIX  |peaKIHii C y4aCTHEM
I[IK 3.4 |1 npou3BOACTBEHHOM KJIACCOB OpPraHMYeCKHUX BEIIECTB, B T.4.
NeSITeIbHOCTH YeJIOBEKa UCIOJIB3YEMBIX JIJIST UX
uaeHTU(UKAITUU B OBITY U
MPOMBIIIIIEHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanms
OPraHUYECKUX COCIUHEHUIN
OT/IENbHBIX KJI1acCOB”
5 Pazgen S. XapakTepu3oBaTh
Kunernueckue n BJIUSIHME PA3JIMYHbIX
TepMOAMHAMMYecKHe |(paKTOpPoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYECKHX peakuuii
XHMHYECKHX peaKiuii
5 [OK 01 CKoOpOoCTh XUMHUYECKUX | XapaKTeprU30BaTh [IpakTUKO-OpUEHTHPOBAHHBIE
OK 02 peakuuii. XuMHUYECKOE |BIMAHHUE KOHIICHTPAlMM |T€OPETUUYECKUE 3aaHus HA
I[IK 3.3 |paBHOBecue pearupyromux BeuIecTB U |aHaIu3 GaKkTOPOB, BIUSIOIINX
[IK 3.4 TEMIIepaTypbl Ha CKOPOCTb |Ha U3MEHEHUE CKOPOCTH

XAMHUYECKHUX peaKui
XapakTepus3oBaTh
BJIMSTHUE U3MECHEHUS
KOHIIEHTPAllUH1 BEIIECTB,
pEaKLHUM Cpebl U
TeMnepaTypbl Ha
CMEIIEHUE XHUMHUYECKOTO

XAMHUYECKOU PEaKIUH.
[IpakTHKO-OpUEHTUPOBAHHBIE
3a/1aHKs Ha IPUMEHEHHUE
npunnuna Jle-lllarense nms
HaXO0XJEHUS HapaBJICHUS
CMEILICHUS] PpAaBHOBECHUS
XUMHYECKOW PeaKkIuu U
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paBHOBECHS

aHanu3 (paKTOpPOB, BIMSIONINX
Ha CMEIICHNE XUMUYECKOTO
paBHOBeCHS

6 HccnenoBarh HCTHHHBIE
Pa3znen 6. PacTtBopsl PacTBOPHI € 32JAHHBIMU
XapaKTepUCTHKAMH
6.1 |[OK 01 [Tonstue o pactBopax  |Pa3nuuarh uctTuHHBIC 1. 3amaun HA TPUTOTOBJICHHE
OK 02 pacTBOpbI pacTBOPOB.
IIK 3.3 2. IIpaktuko-
IIK 3.4 OpPUEHTUPOBAHHBIE PaCUETHBIE
3alaHUA Ha OUCIICPCHBIC
CUCTCMBI, UCITIOJIB3YCMBIC B
OBITOBOI U
MPOU3BOACTBEHHOM
NEeSTEIbHOCTH YeI0BeKa
6.2 |[OK 01 UccnenoBanue croiictB |MccnenoBaTh Ghu3mKo- JlaGopaTtopHnas pabota
OK 04 pacTBOpPOB XHMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
IIK 3.3 HCTUHHBIX paCTBOPOB
IIK 3.4
Il | IlpodeccnoHaTbHO-OPUEHTHPOBAHHOE COlep KaHKe (Coldep:KaHue MPUKJIATHOTO MOIYJIs)
7 Pa3zpen 7. OuenuBaTthb nocjeacTBusi|3amura Keiica (¢ yaeTrom
Xumus B ObITY H OBITOBOM U Oynyuiei
NPOM3BOACTBEHHOM NPOM3BOACTBEHHOMI npogeccuoHaNbLHOI
AeSITeJIbHOCTH JAeSITeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
Je10BeKa ¢ MO3M LI
IKO0JIOTHYECKOI
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 3.3
IIK 3.4
IIK 3.6

Xumus B ObITY U
MPOU3BOACTBEHHOMN
NEATENIHOCTH YeI0BeKa

OL[GHI/IBaTI: IIOCJICACTBUA
OBITOBOM U
MPOU3BOACTBEHHOMN
JeATEJILHOCTH YeJIOBEKa C
MO3UIIMH DKOJOTHUECKOU
0€30I1aCHOCTH

Keiic (c yuerom Oymymieit
npodecCHOHATbHON
JIESATETLHOCTH)
Bo3MoxHEBIE TEMBI KEHCOB:
1. IloTermienne K1uMarTa u
BBICBOOOYXIEHUE Ta30BBIX
TUIPATOB CO JIHA OKEaHa.
2. Byaymue marepuansl s
aBHa-, MaIIuHO- U
PUOOPOCTPOCHUS.

3. HoBeie maTepuansl ajist
COJIHEUHBIX Oarapeii.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPEnapaToB
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