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Pabouas nporpamma yueOHOro mpeamera paspadoTaHa Ha OCHOBE TpeOOBaHUN

— OenepaabHOTO roCyJIapCTBEHHOTO 00pa3oBaTeNILHOTO CTaHJapTa CpeIHETro
npodeccnoHansHOro 00pazoBanus mo npodeccun 23.01.17 Mactep o peMOHTY B OOCITY>KUBAaHUIO
aBTOMOOMIIEH

— @enepa’dbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CpeIHEero oO0mIero
o0pa3zoBaHus;

— @enepanabHOI 00pa30BaATEIBHON MPOrPAMMBI CPETHET0 00IIEro 00pa3oBaHHS

U C YYETOM

— PabGouelt mporpammel BocnuTaHus 1o mpodeccun 23.01.17 Mactep mo peMOHTY U
00CITy’)KMBaHUIO aBTOMOOHIICH

— Pexomenpganmii 1o peannsanuu cpenHero oOmiero o0pa3oBaHHs B IpeieiaX OCBOCHHUS
00pa3oBaTeNbHON MPOTPAMMBI CPETHETO MPO(ECCHOHATLHOTO 00pa30BaHMS;

— IlpumepHoit pabodeii mporpamMmbl 00IIEO0PA30BATENBHOIO MpeaMeTa «XHUMHUS»  JUIS
npodeccuoHaNbHBIX 00Pa30BaTEIbHBIX OPraHU3AIIHA.

Pa3paborunk: BexoBa E.A. npenogaBatens AIIOY CO «Cyxonoxckuit MHOTOIpOUIbHbII
TEXHUKYM)»
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOI'O IPEIMETA «XUMMS»

1.1. Mecto mpeaMera B CTPYKType OCHOBHOH NpodeccHOHAIbHOI 00pa3oBaTebHOM
MPOrpamMMbl

OO6meoOpa3oBaTenbHblil  npeaMeT  «XUMHS»  HU3ydaeTcss Ha  0a30BOM  ypOBHE B
00111e00pa30BaTEIbHOM IHMKJIE y4eOHOro TUTaHa OCHOBHOM NpodecCHOHATbHON 00pa3oBaTebHON
nporpammsl podeccun 23.01.17 Mactep 1o peMOHTY B 0OCITY)KHUBaHHIO aBTOMOOMIIEH

TpynoeMKocTh mpeaMeTa «XuMHs» Ha 0a30BOM ypOBHE COCTaBJISIET 72 vaca, U3 KOTOpPhIX 64
gaca — 0a30BbIi MOIynb (6 pa3aenoB) U 8 4acoB — MPHUKIAAHON MOAyh (1 pasmern), BKIFOUAIONIUI
NPAaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHOH Mpodeccuu nin CenuaibHOCTH.

[TpuknaaHOM MOAYNB BKIIOYACT OAMH paszaen. Paznen 7 «Xumus B OBITY U IPOM3BOACTBEHHON
JESTENIbHOCTH YeJIOBEKa» peaau3yercs Ui BceX mpodeccuid Ha maTepuaie KeicoB, CBA3aHHBIX C
9KOJIOTHYECKON O0e30MacHOCThI0O U OLEHKOH IMOCIeACTBUIl OBITOBOM W MPOM3BOACTBEHHOI
JESITENIbHOCTH, 10 OTpacisaM OyayIiei nmpodeccnoHalbHON 1eATeTbHOCTH 00yYaroINXCS.

[lepuon oOyueHuss u pachpelneieHHe II0 CeMecTpaM OIpejAenseT o0pazoBaTenbHas
OpraHHU3aI|s CAMOCTOSTENBHO, C YU€TOM JIOTHKU (POPMHUPOBAHUS MPEAMETHBIX Pe3yIbTaTOB, OOLINX
U TMpOo(EeCCHOHAIBHBIX KOMIETECHIMH, MEXKNPEAMETHBIX CBA3ed C APYrUMH JAHCHUIUIMHAMH
0011e00pa3oBaTeaLHOro U 00MENPOhEeCCHOHATHFHOTO UKIIOB YIeOHOTO TUIaHA.

1.2. Heaun u miianupyemMble pe3y/ibTaTbl 0CBOCHHS IpeAMeTa

1.2.1. Henu u 3axa4m npeamera

@opMHUpPOBAaHUE Yy CTYJIECHTOB MPEACTABICHUS O XUMHYECKOM COCTaBISIOIIEH €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpA KAK OCHOBBI NPUHSATHS PELIEHUN B JKU3HEHHBIX M MPOU3BOJICTBEHHBIX
CUTyalUAX, OTBETCTBEHHOT'O MOBEICHUS B IPUPOJHOM cpefe.

3anayu npeamera:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHUsS XUMHUYECKHX IPOLIECCOB U
ABJICHUM B OKPYKAlOIIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHMs COCTaBJIATH (OPMYJbI HEOPraHMYECKHMX W OpPraHMYEeCKHX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX peakUud, OOBSICHATh UX CMBICT, WHTEPIPETUPOBATh PE3YNIbTATHI
XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TMPOBEACHHS MPOCTEHININX XUMHYECKHX OSKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUN ¢ COOJIIOICHNEM IpaBuil 0€30MacHOTr0 OOpalleHus ¢ BellecTBaMHU U J1a00paTOPHBIM
000pyI0BaHKEM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh HMH(OPMALMIO XUMHYECKOIO XapakTepa U3 pa3InyHbIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEIACTBUS CBOCH AESITENbHOCTH U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) copMHUpOBaTh MOHUMAHHWE 3HAYMMOCTU JOCTHKEHHH XMMHMYECKOHW HAyKH M TEXHOJIOTMi
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOCTBEHHOMU cep.



1.2.2. Ilnanupyembie pe3yJbTaThbl 0OCBOeHHs 0011e00pa3oBaTebHOro npeamera B coorsercTBuu ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

Kon n
HAHMEHOBaHMHE
popmMupyembIx
KOMIIeTeH Ui

IlnanupyemMble pe3yJbTaThl 0CBOECHHS NpeaMeTa

O01mue

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aa4
pohecCHOHATBLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpPYAY, OCO3HAHHE IEHHOCTH
MacTepcTBa, Tpy10Jito0ue;

- TOTOBHOCTb K AaKTUBHOM JI€ATEIBbHOCTH
TEXHOJIOTHYECKON U colMaabHON
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
IUIAHUPOBATh U CaMOCTOSITEIbHO BBIMOJIHATH
TaKyl0 JIeITeIbHOCTB;

- UHTEpeC K Pa3INYHbIM cdepam
poeCCUOHAIBHON A TEIBHOCTH,
OnilaieHHe YHMBEPCAJIBHBIMH  Yy4eOHBIMH

NO3HABATEJIbLHBLIMM JAelCTBUSIMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS .

- CaMOCTOSITEIIEHO (dbopMynupoBaTh 51
aKTyaJlu3upoBaTh MpoOJieMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN MNpPU3HAK WU
OCHOBAHUA IJIsd CpaBHCHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

- ONpenemnsiTh 1NN JeATEIbHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPUU X JTOCTHIKECHHUS;

- BBISIBJIATH SaKOHOMepHOCTI/I 158 HpOTHBOpG‘II/ISI B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCHUTH KOppeKTI/IBI)I B JACATCIIbHOCTD,
OIIEHUBATh COOTBETCTBHE pE3YyJIbTATOB LEJSAM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ ACATCIIBHOCTH,

- pa3BUBaThb KpPEATUBHOE MBILUIEHUE MPHU
peHIeHI/II/I JKN3HCHHBIX HpO6J’I€M

0) 0a30BbIe HCCJIE0BATEILCKHE TeliCTBHS:

IIpeameTHbIe
- BIAACTh CHCTEMOM XHMMHYECKHUX 3HAHHH, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraroIne OHSATHSA (XMMUYECKHI DJIEMEHT, aTom,

BIICKTPOHHAsI 000JI0UKa aTOMa, S-, P-, 0-3JIEKTPOHHBIE OPOUTATIH aTOMOB,
MOH, MOJEKYJa, BaJ€HTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHs, XMMUYECKasi CBS3b, MOJb, MOJIIpDHAas Macca, MOJISIPHBIN
0o0beM, yIJIepoaHbI CKeneT, (YHKIUOHAJIbHAs TIpylma, pajgukai,
WU30MEPHUsL, U30MEPBI, TOMOJIOTUYECKUI PsiZl, TOMOJIOTH, YIJIEBOJOPO.BI,
KHUCJIOPOJI- M a30TCOJIEpIKAIE€ COEIMHEHUs, OMOJIOTUYECKU aKTHUBHBIC
BeIIeCTBa (YIIeBO/bl, )KUPBI, OCIKH), MOHOMEp, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPUCTAININYECKasl PEIIeTKa,
TUIIBI XUMUYECKUX peakUil (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, IK30-1
SHJIOTEPMHUUYECKHE, pPEeaKlid MOHHOTO 0OMEHa), pacTBOp, IJIEKTPOIIHTEHI,
HEDJIEKTPOJIUTBI,  WIEKTPOJIUTUYECKAsT  JUCCOLMALNS,  OKUCIMUTEID,
BOCCTAHOBUTENIb, CKOPOCTb XUMHUYECKOW peakluuu, XHUMHUYECKOEe
paBHOBECHE), TEOPUM M 3aKOHBI (TEOpHUsS XUMHUYECKOTO CTPOEHHS
opranuueckux BemiecTB A.M. BytiepoBa, Teopusi 3J€KTPOIUTUYECKOM
aucconyanuu, nepuoauyeckuii 3akoH .M. MengeneeBa, 3akoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUI S3bIK XUMHH,
(dakToJIOrMUECKUEe CBEJEHHUS O CBOICTBaX, COCTaBe, IOJIyUEHUH U
0€30MacHOM  HCIIOJIb30BAHWM  BAKHEWMIIMX  HEOPraHMYECKUX U
OpPraHMYECKHUX BEIIECTB B OBITY M MPaKTHUECKOW JEeSATETbHOCTH
YEJI0BEKa;

- YMETb BBISIBJIATH XapaKTEpHbIE NMPU3HAKU U B3aMMOCBA3b M3YYEHHBIX
MOHSTUM, TPUMEHSITh COOTBETCTBYIOIIUE TMOHATHS TPU ONUCAHHUU
CTPOEHHUSI U CBOMCTB HEOPraHMYECKUX M OPraHMYECKHX BEIECTB U UX
MpPEeBpaleHU; BBISIBIATH B3aUMOCBSI3b XMMHUYECKHX 3HAaHMM C
NOHATUSMM W TPEACTAaBICHUSAMH  JPYTMX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMEThb MWCNOJIb30BaTh HAMMEHOBAHUS XMMHUYECKUX COEAMHEHHN




- BJIAJIETh HaBBbIKAMU yueOHo-
HCCIIEI0BATEIbCKON u IIPOEKTHOMN
NeSITeIbHOCTH, HaBbIKAMHU paspelieHus
npo0Jem;

- BBIABJIATH NPUYMHHO-CIICICTBCHHBIE CBA3M U
aKTyaJIM3UpOBaTh 3a7ady, BBIJBUraTb TUIIOTE3Y
€e peUIeHMs, HaxOOUTb apryMEHTbl A
JI0Ka3aTesIbCTBA CBOUX YTBEP)KICHMM, 3a1aBaThb
IapaMeTpsl U KPUTEPUU PELICHHUS;

- QHAJIM3UPOBATH IIOJIYYEHHBIE B XOJE PEIICHUS
3aJa4l pe3ysbTaThl, KpUTUYECKH OLICHWBATH MX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh HW3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETbh NEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO
U TIPAKTHYECKYI0 00JaCTH )KU3HEACATEIbHOCTH;
- yMETb HHTErpUpOBaTh 3HAHHUS N3 Pa3HBIX
HpPEIMETHBIX 00JIacTel;

- BBIABUIAaTb  HOBBIE  UJEH,
OPHUTMHAJIBHBIE MOIXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJILHON U COLUAIBHON IPAKTUKE

npeaiaraTh

MEXIYHapOJAHOIO COK03a TEOPETHYECKOM M IPUKIAJZHOM XUMUU H
TPUBUAIbHBIE HA3BaHMsI BaXHEMIIMX BELIECTB (ITWJIEH, alETHIIEH,
rIULepuH, GeHos, GopManbaerui, yKCycHas KUCIO0Ta, IIUIHUH, YTapHbIi
ra3, yrJIGKUCIBIA Ia3, aMMHUaK, TallleHas W3BECThb, HEralleHas W3BECTb,
NUTHbEBAs COJA W APYTUX), COCTAaBJIATh (POPMYJIbl HEOPraHUYECKUX U
OpraHMYECKUX BEILLIECTB, YPABHEHUS XHUMUYECKUX PEAKLMH, OOBSICHSITH
UX CMBICI; TIOATBEPKIAATh XapaKTepHble XUMUYECKHE CBOMCTBA BEUICCTB
COOTBETCTBYIOIIIMMHU  JKCIIEPUMEHTAaMHU W 3allUCAMM  YPaBHECHUU
XUMHUYECKHUX PEAKIIM;

- YMETh YCTaHABIIMBATh IPUHAIJICKHOCTh U3YYEHHBIX HEOPTAHUYECKUX U
OpraHMYECKHX BEUIECTB K OIPENEICHHBIM KjaccaM U TIpynnaM
COCIMHEHUM, XapaKTepu30BaTb HMX COCTAB M BAKHEHUIIME CBOWCTBA;

OMpeAensaTh BUAbl XUMHUYECKHMX CBs3ed (KOBaJIeHTHas, WOHHas,
METAJIJIIMYECKasd, BOI[OpOZIHaSI), THUIIbI KPUCTAINIMYCCKUX  PCHICTOK
BEIIECTB; KIacCU(PUIIMPOBATh XUMUUECKHIE PEAKIIUU;

- copMHUpOBaTh TMPEACTABICHUS: O XHUMHYECKOM COCTaBIISIONICH

€CTECTBEHHOHAYYHOM KapTHHBI MUPA, POJIM XUMHUH B IMO3HAHUU SIBIICHUH
npuposl, B (OPMHPOBAHUM MBINUICHUS W KYJIbTYPhl JIUYHOCTH, €€
(GYHKIIMOHAJIbHOW  TpaMOTHOCTH,  HEOOXOIMMOM A pelleHus
NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAaHHOTO OTHOILEHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpPEAE;

- YMETh NMPOBOANUTH PAaCUEThl IO XUMUYECKUM (POopMyliaM U ypaBHEHUSIM
XUMHYECKHX pEeaKIi C HWCIOJh30BaHUEM (PU3MUECKUX BEIMYHH,
XapaKTepU3yIOIUX BEIIECTBA C KOJWYECTBEHHONW CTOPOHBI: Macchl,
oO0bemMa (HOpPMajbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA;
UCIMOJIb30BaTh CUCTEMHbIE XUMHUECKUE 3HAHUS JUI MPUHATHUS peIIeHUH
B KOHKPETHBIX KU3HEHHBIX CHTYaIlUSX, CBA3aHHBIX C BEIIECTBAMH U WX
IpUMEHEHHEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
Cpe/ICTBa TMOUCKA,
aHajanu3a u
WHTEPIPETAINH

B 00s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHHU,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd W OOILECTBEHHOW MNpPaKTHUKH,
OCHOBaHHOT'O Ha Jasore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MecTa B

- YMETh IUIAHUPOBATh U BBINOJHATH XUMHUYECKUUA OKCIIEPUMEHT
(mpeBpallleHusi OpraHMYECKUX BEIIECTB IPH HarpeBaHUM, IOJIy4YEeHHE
JTUJICHA M HU3Yy4YEHUE €ro CBOMCTB, KayeCTBEHHbIC pEaKIUU Ha
albJIETHIbI, KpaxMajl, YKCYCHYIO KHUCIIOTY; JeHaTypauusi OelKoB IpH
HArpeBaHUM, I[BETHBIC pEaKIUU OEIKOB; MPOBOAHWTH PEAKIMU HOHHOTO
oOMeHa, OIpeNieNsTh Cpeay BOJHBIX PAacTBOPOB, KAUYECTBEHHBIE PEAKIINH




uHpopmanuu u
UH(POPMALIOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodecCuOHATBHON
JeSITeTbHOCTH

MOJIMKYJIbTYPHOM MHUPE;
- COBEPILIECHCTBOBAHUE SI3BIKOBOM 51
YUTATENbCKOM  KYJIbTYpbl  Kak  CpEICTBa
BSaHMOI[efICTBHH MCXKAY JIOAbMU W I1IO3HAHUA
MHUpa;

- OCO3HAHUE LICHHOCTH HAay4YHOMU JEATEIIBHOCTH,

TFOTOBHOCTh ~ OCYHIECTBISTh IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/UBUYaJIbHO U B TPYIIIIE;

OsilaleHHe YHHMBEPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

B) padora ¢ nnpopmanueii:

- BJIQJIETh HaBBIKAMH MOJIy4eHUs WH(POpMAIUU
N3 UCTOYHHUKOB PA3HBIX THIIOB, CaAMOCTOATCIbHO
OCYIIECTBIISITh TIOUCK, aHAJIU3, CUCTEMATHU3AIIIO
U MHTEPHpPETauuio HHPOpMAIUMU pa3IMYHbIX
BUJIOB U (hOpM IMpe/icTaBICHUS;

- CO37aBaTh TEKCTHl B Pa3JIMYHBIX (hopMaTax C
y4e€TOM Ha3HaueHus HHGOpMalUU U LEIeBOU
ayIUTOpUU, BHIOMpas ONTHUMAIBHYIO (opMy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

- OILICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh
uH(pOpMallii, €€ COOTBETCTBHE IIPaBOBBIM U
MOPAJIbHO-3TUYECKUM HOpPMaM;

- UCIOJI30BaTh CPEACTBA MH(POPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B pELIEHUU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPraHM3aIlMOHHBIX 3a7ad C COOJIIOJIeHHEM
TpeOoBaHUt SPrOHOMUKH, TEXHUKH

0€301aCHOCTH, TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M OTHYECKUX  HOPM,  HOPM
nH(OPMAIIMOHHON 06€30MaCHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, HHHOPMAIIMOHHON 0€3011aCHOCTH

Ha cyibdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHSI; pelIaTh
AKCIIEpUMEHTANIbHBIE 337a4uu no TeMam "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C IPABWJIAMHU TEXHUKU O€30MaCHOCTU IpU OOpallleHUuu C
BEIIECTBAMH U JIA0OpAaTOPHBIM  O0OPYAOBaHHEM;  MPEICTABISTH
pe3yNbTaThl XMMUYECKOT0 IKCIEpPUMEHTa B (hopMe 3amucH ypaBHEHUI
COOTBETCTBYIOIIUX peaKIuid ¥ (HOPMYIHPOBATH BBEIBOJBI HA OCHOBE ATUX
pe3yJbTaTOB;

- YMETh AHAIU3UPOBATh XUMHYECKYI0 WH(OPMAIHIO, MOIyYaeMyI0 M3
pa3HbIX UCTOUYHUKOB (CPEICTB MaccoBOW MH(OpMaLKH, ceTh IHTepHeT u

JpyTHe);

- BIQJIETh OCHOBHBIMM METOJAaMH HAay4YHOIO [IO3HAHMs BELIECTB U
XUMHUYECKUX SIBICHUH (HaONIOEeHUEe, U3MEpEHHE, JKCIEPHUMEHT,
MOJICIIUPOBAHHUE);

- YMCTb MPOBOAUTH PACUYCTHI [10 XUMHUYCCKUM Q)opMynaM N YPAaBHCHUAM
XUMHNYCCKHX peaKHI/Iﬁ C HCIIOJIB30BaHHUCM CI)I/ISI/I‘ICCKI/IX BCJINYHH,
XapaKTCpU3yromux BEOIECTBa C KOJMYSCTBEHHOM CTOPOHBI: MAacCCHI,
obbeMa (HOpMaJ'IBHBIe YCJ'IOBI/IH) ra3os, KOJIN4YCCTBa  BCHICCTBA,
HCIIOJIB30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA AJId IMPHUHATHA peHICHI/Iﬁ
B KOHKPETHBIX KM3HCHHBLIX CUTyallUAX, CBA3AHHBIX C BCHICCTBAMHU U HUX
MMPUMCHCHUCM




JIMYHOCTH,

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATH
U paboTath B
KOJIJICKTHBE U
KOMaH/J1e

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBIKAaMH yaeOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COLUAIbHOU
JIESITELHOCTH;

OsJaanenue YHHBEpPCAJIbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUAMM:

0) coBMecTHAasl AeATEJbHOCTD.

- TOHUMAaTh M UCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ MHJIMBUYaJIbHOU paboThI;

- IPUHUMATh 1I€JIM COBMECTHOW JESITEIILHOCTH,
OpraHU30BBIBaTh W KOOPJAMHHUPOBATH JACHCTBUS
110 €€ JOCTHIKEHHUIO: COCTABIISATE IIAH JESHCTBUH,
pacmpenensiTh pojdd C  Y4eTOM  MHEHUU
YYaCTHHKOB o0cyxaaTh pe3yiabTaThl
COBMECTHOM pabOTHI;

- KOOpDIWHUPOBATh W BBHIMIOJHATH PabOTy B
YCIOBHSIX  PEaJIbHOTO, BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYHICCTBJSATh TO3UTHUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMUHBIX CUTyalUsiX, POSBIATH

TBOPYECTBO " BOOOpakeHue, OBbITh
MHUIMATHBHBIM
Osiagenne YHUBepPCAJIbHBIMU

peryJisiTUBHBIMH 1€ CTBUSIMU:

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- TpPUHUMATh MOTHBBI M apryMEHTBI JAPYTUX
JIFOJICH TP aHATTN3€e PE3yJbTATOB JIEATCIILHOCTH,
- TMpU3HaBaTh CBOE MpaBO M TPaBO JPYTHX
JIFOJIeH Ha OITHUOKY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
TTO3UIUH JIPYTOT'0 YCIIOBEKA;

- yYMeTh IUIJAHUPOBaTh M BBINOJHATH XUMHYECKUH HKCIICPUMEHT
(mpeBpallleHusi OPraHMYECKUX BEIIECTB IPH HArpeBaHHUM, IOJIy4YECHUE
STUJIEHA U U3YYEHUE €ro CBOWCTB, KAayeCTBEHHBIE pEaKIUMU Ha
aNbJIEeTUIbl, KpaxMmall, YKCYCHYIO KHUCIIOTY; JeHaTypanusi OelKOB MpH
HarpeBaHUM, LIBETHbIC PEAKIIMU OEIKOB; MPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, OoIpeNessaTh Cpeay BOJIHBIX PAaCTBOPOB, KAYECTBEHHBIE PEAKIIMU
Ha cyibdaT-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHWSI; peliaTh
AKCIIEpUMEHTAJIbHBIE 33a4yu o TemMaMm "Metamiel" u "Hemeramisl") B
COOTBETCTBUU C TNPABWJIAMHU TEXHUKU O€30MMACHOCTH TIpH OOpaIleHuu ¢
BelIeCTBAMH U JIa0OpaTOPHBIM  00OpYAOBaHHUEM; MPEICTaBIAThH
pe3yNIbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (OpME 3alMCH YpaBHCHHIMA
COOTBETCTBYIOIIUX peakuuid u (OpMyIUPOBATh BBIBOJIBI HA OCHOBE ITHX
pe3yJIbTaToB




OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS
00 3MeHeHUHn
KITUMAaTa, IPUHIIAIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B 00J1acTH YK0JI0rHYeCKOr0 BOCIIUTAHHUS

- c(OPMHPOBAHHOCTH IKOJIOTHYECKOMN
KYJbTYpbl, TOHUMAaHHWE BIHMSHUS COLUAIBHO-
HPKOHOMHYECKUX IMPOIECCOB HAa  COCTOSIHHE
NPUPOJHONH M COIHAIBHOW CpENbl, OCO3HAHHE
r7100aIbHOTO xapakrepa IKOJIOTHYECKUX
npo0Jem;

- IUIAHUPOBAHUE U OCYILECTBJIEHUE JNECHUCTBUN B
OKpYKalollle cpelle Ha OCHOBE 3HAHUA LieJieh
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUITHE JACUCTBUM, NPUHOCSIIMX
BpEJl OKPYKAIOIIEH Cpee;

- yMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE
JKOJIOTHYCCKHE IMOCJICICTBHS
MPEANPUHUMAEMBIX JIEUCTBUM, TMPEIOTBpAILATh
HX;

- paciupenue OITbITa
AKOJIOTMYECKOW HAIPaBJIEHHOCTH;
- OBJIQJICHUE HAaBbIKAMU Y4EOHO-
HCCIIEIOBATENILCKOM, IPOEKTHOM U COLIMATIbHOM
JIeSITCILHOCTH;

ACATCIIBHOCTH

- chopmMupoBaTh MPEACTABICHUSA: O XHMHYECKOH COCTABISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B IMO3HAHUHU SIBIICHUH
OpUposbl, B (OPMUPOBAHUHM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHONH  TPAaMOTHOCTH,  HEOOXOAWMOW Uil  pELICHHSA
NPAaKTHYECKUX 337a4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/10POBbIO U IPUPOAHOM Cpefie;

- yMeTh COONIofaTh MpaBWIa IKOJOTHYECKH  IIeJIeCO00pa3HOTro
NOBEJCHUS B OBITY W TPYAOBOW JEATEIBHOCTH B LEIAX COXPAaHCHHS
CBOETO 3JI0POBbS M OKpYXKAlOUIeH NPUPOIHON Cpelbl; YYUTHIBAThH
OTaCHOCTh BO3/ICHCTBUS HA )KUBBIC OPTaHU3MBI OIIPECIICHHBIX BEIECTB,
MOHUMAasi CMBICTT [TOKA3aTellsl MPeIeNIbHON JIOMyCTUMOM KOHIIEHTPAIiu




2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3ZOBATEJIBHOT' O ITIPEJIMETA

«XHUMUSA»

2.1. O0beM npeamera U BUABI y4eOHO# padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
B T.4.

OcHoBHOe cojiep:KaHue 64
BT. 4..

TEOpETUIEeCKOe 00ydeHne 30
MIPaKTUYECKHE 3aHATHS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COepPKAHNe 6
MPUKJIAJTHOT0 MOIYJIfA)

BT. 4..

TEOpeTUIeCKoe 00yueHune 2
NPaKTUYCCKUE 3aHATHS 4
IIpomexyTouHas aTTecTaums (3a4er) 2
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2.2. TeMaTH4yecKMi IJIAH U COJAEpPKAHMeE NpeaIMeTa

HaumeHoBaHue Conep:xanue y4e6HOro Mmarepuajia (0OCHOBHOE H MPO(eCCHOHATLHO-OPHEHTHPOBAHHOE), ObLen 99CoB dopmupyembie
Pa3/iesioB U TeM Ja00paTOPHbIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOXYJIb KOMIIETEHIHH
1 2 3 4
OcHoBHoOe cogepkaHue 64
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenne atomoB | Teopernyeckoe o0ydeHmne 2
XUMUICCKHX CoBpeMeHHass MOJEIb CTpOcHUs aroMa. CHMBOJMYECKHH SI3BIK XUMHH. XHMHYCCKUH DIICMCHT.
SJICMCHTOB 1 DnekTpoHHas KoHpuryparus aroma. Kinaccudukamus XMMHYECKUX 3JIEMEHTOB (S-, P-, O-371€eMeHTHI).
fipupoaa BaneHTHbIE ~ 9JIEKTPOHBI.  BaleHTHOCTh.  DIIEKTPOHHAS ~ HPUPOJAa  XHUMHYECKOH  CBSI3W. 2
XAMUHCCKON CBA3M |3 ek TpoOTpUIATENBHOCTS. BHIABI XMMHYECKOM CBA3M (KOBAJCHTHAs, WOHHAs, MeTauIM4ecKas,
BOJIOPOJTHAS) M CITOCOOBI €€ 00pa30BaHUs
IpakTH4yecKne 3aHATHS 2
Penrenue 3aJaHuii Ha WCHOJB30BAHUE XHMMHMYECKOM CHMBOJMKM W Ha3BaHUM COEIMHEHUH 10
HOMEHKJIATYPE MEKIYHAPOIHOTO COK3a TEOPETHYECKOW M TMPUKIAJHOW XUMHM W TPUBHAIBHBIX
Ha3BaHUI JUIS COCTABJIEHUS XMMHUYECKUX (OPMYJI JIBYXATOMHBIX COEAMHEHHN (OKCHIOB, CYIb(PHIOB,
TUJIPUJIOB | T.II.) U JPYTUX HEOPTaHUYECKUX COEJAUHEHUM OTIEIBHBIX KIIACCOB. 2
[pakTHYecKue 3a/1aHKs Ha YCTAaHOBIICHUE CBS3HM MEKIY CTPOEHHEM aTOMOB X UMHYECKHX DJIEMEHTOB U
MEPUONYECKAM M3MEHEHHEM CBOWCTB XMMHYECKUX DJIEMEHTOB M MX COEIMHEHHH B COOTBETCTBUH C
nosiokeHneM [1eproInIecKoi CHCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
Ileproanueckuii IIpakTH4eckue 3aHATHSA 2 OK 02
3aKOH ¥ TaOmuia [Mepuoarueckas cucTeMa XUMUYeckux aneMeHToB J[. . Menzeneesa. @U3HUECKUil CMBICIT
AW Menneneesa  |[Tepuommueckoro saxona J. 1. MeHzenceBa. 3aKoHOMEPHOCTH H3MCHEHHS CBOHCTB XMMHUYECKHX
3IIEMEHTOB, 0OPa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIMIECTB B COOTBETCTBHU C MOJOKECHHEM
XHMHUYECKOTO dyieMenTa B [leproauueckoii cucremMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUECHHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX 5

XUMHUYCCKUX DJICMCHTOB.

Pemrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3alUI0 XUMUUECKIX
areMeHTOB «MeTautndeckue / HeMeTaNIMIeCKHe CBOMCTBA, dJIEKTPOOTPUIIATETFHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MIEPUOANUECKOM cUCTEME
xumudeckux dementoB .M. Menaeneenay
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Paznen 2. Xumuueckne peakiumn 10
Tema 2.1. Tumnsr OcHoBHOe cojiep:KaHue 4 OK 01
XUMHYECKHX Teopernueckoe o0yueHue 2
peakuit Kiaccudukanus v TUITBI XUMHUYECKUX PEAKIUi C y4acTHEM HeOpraHn4YecKux BemecTB. CocTaBlieHHE
ypaBHEHUH PEaKIMii COSTMHEHUS, Pa3JIOKEHHUS, 3aMeIICHUs, 0OMEHA, B T.4U. pEaKIUid TOPCHHS,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKHUCIIEHUSI-BOCCTaHOBIIEHUS. CTeneHb okuciaeHust. OKUCIUTETb U BOCCTAHOBUTEb. 2
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
Oanmanca. OKHCIUTENBHO-BOCCTAHOBUTEIILHBIC PEAKIIUU B IPUPOJIC, TIPOM3BOICTBEHHBIX MTPOIIECCaxX U
KHU3HECSATEIIbHOCTH OPraHN3MOB
IIpakTHyeckue 3aHATHS 2
KonuuectBennbie oTHOIIEHUST B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XMMHUU U PACUeThI 110
YpaBHEHHUSAM XHMHUYECKUX peakuuid. Monb Kak eIMHHUIa KOJIMYecTBa BellecTBa. MosspHas Mmacca.
3aKOHBI COXpAaHEHHUsS] Macchl M AHEpruu. 3akoH ABoraapo. MomspHblii 00beM razoB. OTHOCUTENbHAsS 2
IJIOTHOCTD Ta30B. PacueTsl Mo ypaBHEHUSM XMMHUYECKUX PEAKLIUN C MCIOIb30BAaHHEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
ONEKTPOIUTHYECKAst | TeopeTHdeckoe 06ydeHne 2 OK 04
Aucconmanus 1 Teopusi SNEKTPOIUTHIECKON Aucconuanyi. VoHbl. DIEeKTPOIUTHI, HEXIEKTPOIUTHL. Peakiuy HOHHOTO
HOHHBIIT 0OMeH obMena. CocTaBieHUEe peaklMii MIOHHOTO OOMEHa MyTeM COCTaBJICHMSI MX MOJHBIX U COKpPAIIEHHBIX 2
MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIEC pEaKIMK. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKITNil
JlabopaTopHble 3aHATHSA 2
JIaGoparopHas paboTa “THUIBI XUMUYECKUX PEAKIIUN”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00OPa3yOIINXCs BEIIECTB) U IPU3HAKOB 5
XUMHUECKUX peakuuii. [IpoBeneHue peakimit HOHHOTO OOMEHa, OTpeIeNieHrne CPeIbl BOJHBIX
pacTBOPOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEAKITUi
KouTtpoubHasn
CrpoeHue BeniecTBa U XMMUYECKUE PEaKIIUU 2
pabdora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BEIECTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccudukanus, Teopernueckoe o0yuenue 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

[Ipeamer Heopranmveckoit xumun. Kinaccudukamnus HeopraHUIeCKUX BemiecTB. [IpocThie u cliokKHBIC
BenecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCH/IbI, KUCIOTHI, COJIN).
B3anmocBsI3p HeOpraHUYeCKUX BeIlIeCTB. ArperaTHble COCTOSTHUS BenlecTBa. Kpucraminueckue u
amMop(HBbIC BelIeCTBA. THITBI KPUCTAUTMYSCKUX PEIICTOK (aTOMHAsI, MOJICKYJISIpHASI, HUOHHAS,
MeTaJInueckasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIeTKH.
3aBUCHMOCTh XUMUYECKON aKTUBHOCTHU BEILIECTB OT BUJa XMMUYECKOM CBSA3HM U TUIA KPUCTALITUYECKOM
pemietku. [Ipuunnbl MHOrooOpa3us BelecTB

HpaKaneCRne 3aHATHSA

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BaHUE BEIIECTBA UCXOAS U3 X XUMHUYECKON (POPMYIIBI
WIH COCTaBJIEHUE XUMHUYECKON (hOPMYIIbI UCXO/Isl U3 Ha3BAHUS BEILECTBA 10 MEXTYHAPOIHON
(MIOITAK) mnu TpuBHaJIbHON HOMEHKIIATYE.

Pemienue mnpakTMuYecKMX 3alaHUM MO KiIaccUUKAMKM, HOMEHKJIAType M XUMHUYECKUM (opMysaam
HEOpPraHMYECKHUX BEILECTB PA3JIMYHBIX KJIACCOB (YrapHbld ra3, YIJIEKHUCIBbIH Ia3, aMMHUaK, ramieHas
U3BECTh, HeEralleHas HU3BECTb, NMTbEBas COJAa U JIPYI'MX): Ha3blBaTh U COCTaBIATH (POPMYJIBI
XUMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAUIEKHOCTh K KJIACCy.

HcTounnku xuMndeckoi nHdopMaiuu (cpeacTB MmaccoBoil HHGpopManuu, cetb VIHTepHET u apyrue).
[Touck nHbOpMaMY O HA3BaHUAM, HJICHTH(HUKATOpAM, CTPYKTYPHBIM (hopmMynam

OK 02

Tema 3.2. duzuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYeCKHX
BEILIECTB

OcHoBHOE CoAcpKaHue

Teopernueckoe o0yuenue

Mertamnsl. OOue ¢uznyeckue U XMMUYECKHUEe CBOMCTBAa MeTauioB. CrocoObl MoslydeHus. 3HaueHue
METAJUIOB U HEMETAJUIOB B MNPUPOJE U JKU3HEAEATENbHOCTH YeJoBeKa W opraHusmoB. Kopposus
METAJUIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH

Hemeramnbel. OOmue ¢usnyecke M XUMHUYECKHE CBOMCTBAa HeMeTauloB. THUIMYHbBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Krnaccuduxamuss M HOMEHKIATypa COEIMHEHHH HEMETallJIoB.
KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPHPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUAPOKCUIOB, KHCIIOT,
coJiel 1 Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHM,
BBICHINX OKCHJIOB U THAPOKCUJIOB

IIpakTHyeckne 3aHATHA

CocraBieHrne ypaBHEHUN XMMHUYECKHX PEAKIMM C yJaCTHEM IPOCTBIX M CIOKHBIX HEOPTaHMYECKHUX
BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAUIOB U aM(OTEpPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBaHMM U aM(OTEpHBIX THIPOKCHJIOB; HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIIUX UX CBOMCTBA.

OK 01
OK 02
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Pemenne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3a/laHUil Ha CBOMCTBA, COCTaB, MOJIYYCHHE U
0e30MacHOe HCIOIb30BAHUE BAKHEHIIMX HEOPraHMYECKHUX BEIIECTB B OBITY U IPAKTHYECKOMN
NESITEIbHOCTH YEJIOBEKA

Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Unentudpurauns JlaGopaTopHbie 3aHsATHS 2 OK 02
HCOPraHMICCKHX JIaGoparopHas pabota «neHTH(GHUKAIMSI HEOPTaHUUECKUX BEIIECTBY. OK 04
BCILICCTB Pemenue skcrepuMEHTANBHBIX 3a7a4 10 XMMHYECKHM CBOWCTBAM METAUIOB M HEMETAIJIOB, II0

pPacro3HaBaHUIO U MOJIYYSHHUIO COSAMHEHUN METAINIOB U HEMETAIIIOB. 5

Nnentudukanys HEOpraHUYECKUX BEHICCTB C HCIIOJIB30BAaHUEM HUX (PH3UKO-XMMHUYECKHX CBOMCTB,

XapaKTepPHBIX KAaYeCTBEHHBIX peakiuii. KaduecTBeHHBIC peakiMu Ha CyibdaT-, KapOOHAT- U XJIOPUJ-

AQHUOHBI, HA KATHOH aMMOHUS
KoHnTtpoubHasn .

CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
padora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelIeCTB 24
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus, Teopernueckoe o0yueHue 2
CTPOCHHUC 1 [TosiBneHue u pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [IpenMer oprannyeckoit xumun. Mecto u
HOMECHKJIaTypa 3HAYEHHE OPTAaHNYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.
OpraHUYECKUX XHUMHUYECKOE CTPOCHHME KaK MOPSJIOK COEIMHEHHS aTOMOB B MOJIEKYJE COIJIACHO MX BAJIEHTHOCTH.
BEIIIECTB OcCHOBHBIE TIOJIOKEHHUSI TEOPUU XUMUUYECKOTO CTPOCHHS OpraHuYecKkux coenuHenunii A.M. bytieposa.

VYrnepoaHblid CKeJNeT OpPraHM4YeCcKON MOJEKYNbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO

cTpoeHust MoJiekyn. M3omepust 1 H30MepHI. 2

[Tonstne o QynkuuoHanbHOl rpynme. Panukan. [lpuHIMIBI KIaccCHPUKAIMU  OPTraHUYECKHUX

coenmuHEeHU. MexayHapoaHas HOMEHKJIATypa ¢ TPUHIUIIBI HOMEHKIATYpbl OpPraHMYeCKHX

coequHeHunii. [loHarue 00 a3oTcomepkaluX COCTUHEHHUSIX, OMONOTHYECKH AaKTHBHBIX BEIIECTBAX

(yrmeBomax, »upax, Oelkax H Jp.), BBICOKOMOJEKYJSIPHBIX COCIUHEHHSIX (MOHOMEp, IOJIUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTH4eckue 3aHATHSA 2

Homenkiiatypa OpraHM4ecKHX COCIMHEHHH OTIEIbHBIX KJIACCOB (HACHIIIICHHBIC, HEHACHIIIEHHBIE U

apoMaTHYeCKHUEe YTIIEBOAOPObI, CIUPTHI, (DEHOIBI, albJACTHAbI, KETOHBI, KAPOOHOBBIE KHCIOTHI U AP.)

CocraBneHre TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYJT OPTraHWYECKHX BEIIECTB OTIEIhHBIX 2

KJIACCOB, WCMONB3YyS WX HAa3BaHUS IO CHUCTEMAaTHYECKONW M TPUBHAIBHOW HOMEHKIAType (DTHIIEH,
aneTuIeH, TIunepuH, (peHon, dopManbaeruy, YKCyCHas KHUCJIOTa, TJIHIMH). Pacdersl mpocTeiiei
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(GhopMyIIbl OpraHuYecKoi MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOT 0 cocTaBa (B %)

Tema 4.2. CBolicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coiep:kaHue

12

TeopeaneCRoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COCAMHEHUH OTAEIbHBIX KJIaccoB (0COOEHHOCTH
Kiaccu(UKauud W HOMEHKJIATYyphl BHYTPH KJlacca; TOMOJIOTHYECKHMH psii U obmas ¢dopmyna;
n3oMepusi; pU3nUecKre CBONCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI MOJIyYeHHUs):

— TpeAesibHbIC YTIEeBOAOPOAbl (aJTKaHbl M LUKIOAIKaHbl). ['opeHne MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHHUKOB TeIljIa B IPOMBIIINICHHOCTH U OBITY. CBOKCTBA MPUPOIHBIX YIIIEBOIOPOIOB, HAXOXKICHUE B
MPUPOJE U TPUMEHEHUE AJTKAHOB;

— HempeaeNbHble (QJKeHBI, AJKWHBI M alKaJWCHBI) M apoOMaTHYECKHE YTriIeBOIOpoasl. ['opeHue
AllETHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JJISl CBAPKU U PE3KU METAJIOB

— KHCIIOPOJICOIePIKAIIUE COSTUHEHUS (CIIUPTHI U (DEHOIIBI, KapOOHOBBIE KHCIOTHI M A(PUPHI, allbJCTUIbI
U KETOHBI, >KHUpBI, yriaeBonbl). IIpakTuueckoe mHpHMEHEHHE STHJICHIVIMKOJS, TJHIepuHa, (eHoa.
[Ipumenenne ¢dopManbaeruaa, ameTaabAeThuaa, YKCYCHOM KHCIOTBI. MblUla Kak COJU  BBICIIMX
KapOOHOBBIX KHCIIOT. MOIOIIME CBOKWCTBA Mbljia

— a30TcolepKallMe COCOMHEHUs (aMMHBI M aMHUHOKHCIOTBHI, Oelku). BbICOKOMONIEKYIIpHBIE
COeIMHEHUs (CUHTeTHYeCKUe U OMOIOrMYecKH-aKTUBHBIE). MOHOMEp, MOJIMMEp, CTPYKTYpPHOE 3BEHO.
[TonmMepu3sanus 3THIIEHA KAK OCHOBHOE HAIIPABJIICHUE €r0 UCIIOJIb30BaHUS.

I'enernyeckas CBs3b MEXKIY KJlacCaMM OPraHU4EeCKUX COEIMHEHUN

IIpakTH4eckne 3aHATHA

CBoiicTBa OpraHMYECKUX COEIMHEHHUI OTIENbHBIX KJIACCOB (TpUBHAJIbHAs W MEXIyHapOIHas
HOMEHKJIaTypa, XUMUYECKHE CBOICTBA, CLIOCOOBI MOIY4YEHHUs): MpeesibHbIe (aJIKaHbl U IIUKJIOAIKaHBI),
HenpeaeabHbIe (ATKEHBI, ATKUHBI U aJIKaJWEHbl) U apOMaTUYECKHE YIIIEBOIOPO/Ibl, CIUPTHI M (hEHOIBI,
KapOOHOBBIE  KHCIOTBI M 3(QHUpPbI, albJIeruabl U KETOHbl, aMUHBl U  aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHs. 3aJaHUsl HAa COCTABIECHUE YPABHEHMM XMMHUYECKHX pPEaKLHHA C
y4acTHEM OPraHUYECKUX BEIIECTB HA OCHOBAHUH MX COCTaBa U CTPOCHMUSI

CocraBieHue cxeM peakiuii (B TOM 4YHClIe 1O NPEAJIOKEHHBIM IIEeMOYKaM IpeBpalleHHuit),
XapaKTEepU3YIOIINX XMMHYECKHE CBOMCTBA OPraHMYECKHX COEIMHEHUHN OTIENbHBIX KJIAcCOB, CIIOCOOBI
UX IIOJYyYEHUs W Ha3BaHUE OPraHUYECKUX COCAVHEHUN II0 TPUBHUAIBHOM WIH MEXIAYHApOIHOU
CUCTEMATUYECKON HOMEHKJIATYpe.
PemreHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA OpPraHUYECKUX
COEJIMHEHUH OTJENbHBIX KJIACCOB

JlabGoparopHas padora

OK 01
OK 02
OK 04

15




JlabopaTtopHas pabota “IIpeBparieHus OpraHUYECKUX BEIIECTB MTPU HArpEBaHHUH'".
[Tonydenue sTHIIeHA U U3yYEHHUE €ro CBOWCTB. MoienrpoBaHue MOJIEKYJl U XUMUYECKUX MpeBpalieHui
Ha IIPUMEpE dTaHa, STUIIEHA, alleTUIIEHA U JIp.

Tema 4.3. OcHOBHOe coiep:KkaHue OK 01
Wnenrndukarms Teopernueckoe odyueHue OK 02
OPTaHIICCKIX buooprannueckue coenunenus. I[lpumeHenwe u Ouojoruueckas poib yriaeBogoB. OkucieHue OK 04
BCILIECTB, X YIJIEBOAOB — WCTOYHHMK OHHEPIMU JKUBBIX OpraHu3mMoB. OOjacTu NPUMEHEHUS aMHUHOKHCIOT.
SHATCHHC 1 [IpeBpamenuss 6enkoB muu B opraHu3Me. buonornueckue ¢yHkuuu OenkoB. buonormueckue
IPUMCHCHHC B ¢dyHKIMY KUpOB. Posb opranndeckoil XuMuM B pelieHny Npo0IeM NHUIEeBOi 6€301MacCHOCTH
ObITOBOI M . | Poiab oprannyeckoil XMMUU B peHIEHUH MpOOJIeM 3HEpPreTudyeckoil 0e30macHOCTH, B Pa3BUTUU
NPOM3BOACTBCHHON | /o 1 11HBI, CO31HMM HOBBIX MaTepHaioB, HOBBIX UCTOYHUKOB SHEPTUH (AIbTEPHATHBHBIC HCTOYHHUKH
ACATCILHOCTH sHepruu). OMmacHOCTh BO3ACHCTBHUS HA JKHUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTIEIbHBIX
HesoBeka KJIacCOB (YIJIEBOAOPO/bI, CIIUPTHI, (PEHONBI, XJIOPOPraHUYECKHE MPOU3BOAHbBIC, ANbAETHABI U JIp.),

CMBICT TMIOKa3aTels NpeIeIbHO JOMYCTUMOM KOHIIEHTPAINH

JlaGopaTopHble 3aHATHUS

JlaboparopHas pabota: “UneHTHUKAINS OPTAHUYECKUX COSMHEHUN OTICIIBHBIX KIIACCOB™

Wnentudukanus opraHu4ecKux COeAMHEHUN OTIENbHBIX KJIacCOB (Ha MpUMEpE allbJeruI0B, Kpaxmara,

YKCYCHOM KHCJOTBI, O€JIKOB M T.I.) C HCIOJb30BAHUEM HUX (PU3MKO-XUMUYECKUX CBOHCTB H

XapaKTepHBIX KAayeCTBEHHBIX peakuuid. JleHaryparus Oenka npu HarpeBaHud. L[BeTHble peakiuu

0enkoB. BO3HMKHOBEHHE AHATUTHUYECKOI'O CHUTHAJA C TOYKU 3PEHUS XUMHUYECKHX IPOILIECCOB IPHU

NPOTEeKaHUM  KAueCTBEHHOM  peakUuy, TO3BOJIAIOLIEH  MAEHTH(QUUUPOBATH  MPEIOKEHHbIE

OpraHUYECKUE BEIIECTBA
Kontpoasas CtpykTypa 1 CBOHCTBa OpraHUYECKHX BEILECTB
pa6ora 3
Paspea S. Kunernueckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKHX PeaKui
Ckopoctb OcHoBHOE coaepKaHue OK 01
XUMHUYECKUX OK 02
peaKkuui.
XUMHYECKOE
paBHOBECHE

Teopernueckoe o0yueHue
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CkopocTh peakiiu, €€ 3aBUCUMOCTb OT Pa3iHuYHbIX (DaKTOPOB: MPHUPOJbI PEarupyrolux BeElIeCTB,
KOHILICHTPAllUW PEarupyrolux BELIECTB, TEMIIEpaTypbl M IUIOIIAAM PEAKLMOHHOM IOBEPXHOCTH.
TernnoBbie 3 HEKTH XUMUYECKUX PEaKIid. DK30- U SHIAOTEPMHUYECKHUE, PEaKLINH.

Obpatumocth peakiuil. XUMHYECKOE PABHOBECHUE M €ro CMELIECHHE IOJ| JCUCTBUEM pPa3IMYHBIX
(akTOpOB (KOHIIEHTPALUS PEareHTOB WM MPOJYKTOB PEaKIiy, JaBICHUE, TEMIIEpATypa) Al CO3IaHUs
ONTUMAJIbHBIX YCIOBUM poTeKaHus xumudeckux npoueccon. Ilpunnun Jle [larense

IIpakTHYeckne 3aHATHA OK 01
PenieHne MpakTHKO-OPUEHTUPOBAHHBIX 3aJaHMi HA aHaiu3 (aKTOPOB, BIHSIOIMX HA H3MECHCHHUE OK 02
CKOPOCTH XMMHMYECKOM PEAKIIUHU, B T.4. C MO3MIUMA SKOJIOTUYECKH LETECO0OPA3HOrO TIOBEAEHHUS B ObITY
Y TPYIOBOM JIEATENLHOCTH B LIEISIX COXPAHEHUS CBOETO 310POBbS M OKPY/KAIOIIEH IPUPOTHON CPEIbL.
PelleHne NpPakTHKO-OPMEHTHPOBAHHBIX 3alaHuil Ha mnpuMeHenne npuuiuna Jle-Illarense s
HAaXOXEHUS HAIpPAaBIEHUs CMELIEHHS DPABHOBECHSA XHMMHYECKOM peakiu¥ M aHaiu3 (pakTopoOB,
BIMAIOIIMX HA CMEIEHHE XMMHUYECKOTO PABHOBECHSI
Paznea 6. PactBopsI
Tema 6.1. OcHOBHOe coiep:KaHue OK 01
IlonsTre o TeopeTnueckoe odydenne OK 02
pacTsopax PactBopenure Kak (HM3MKO-XUMHUYECKHMA mpouecc. PactBopbl. CrocoObl NMPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopuMOCTb. MaccoBast 1oyl PacTBOPEHHOro BemiectBa. CMbICH [MOKa3aTess MPeebHO
JIONTYCTMMOM KOHIIEHTPALMHK U €10 MCIIOJIb30BAHKE B OLIEHKE YKOJOTHIECKON GE30MaCHOCTH.
[IpaBuiia 5KOJOTMYECKH IEIECOOOPA3HOr0 MOBEAEHHS B OBITY U TPYHOBOW IEATEIBHOCTH B IENAX
COXPAHEHUS CBOETO 3I0POBbSI U OKPYKAIOIIEH MPUPOJIHON CPEJibl; ONACHOCTh BO3JICUCTBUS HA KUBBIE
OpraHU3MBI ONPEIETIEHHBIX BENIECTB.
Pelenye MpakTMKO-OPUEHTHPOBAHHBIX PACYETHBIX 3aJaHUH HA PACTBOPLI, HCIIONB3YEMbIE B OBITOBON U
IPOM3BOJICTBEHHON JIEATEILHOCTH YEIOBEKA
Tema 6.2. OcHoBHOE coep:kaHue OK 01
Hccnenopanue JlaGopaTopHbie 3ansTHS OK 02
CBOJCTB PaCTBOPOB | JaGoparopHas paGota «[IpHUIOTOBIEHHE PACTBOPOBY. OK 04
[IpuroroBneHue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIIEHTpaluH (C MPaKTUKO-OpPUEHTUPOBAHHBIMU
BOIPOCAMH) U OTIPEIEIEHUE CPEIBI BOAHBIX PACTBOPOB.
Pelenue 3a1a4 Ha IPUTOTOBJIEHNE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEeP:KaHUeE (COoAepKaHUe TPUKJIATHOTO MOLYJIs)
Paznen 7. Xumusi B GbITY U IPOU3BOACTBEHHOI IEATEILHOCTH YeJ0BEKA OK 01
Xumus B ObITY U OK 02

OcHoBHOe coepkaHue
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mpon3BoACTBeHHOU |Teopernueckoe o0ydyeHue 2 OK 04
ACATEIBHOCTHU Hogelimue 10CTHKEHNUS] XUMUYECKOW HAYKU U XUMHUYECKON TEXHOJOTUU. POtk XuMuu B oOecrieueHun OK 07
4CJIOBCKA 9KOJIOTHUYECKOH, YHEPTreTHYECKON M MUIIEBON 0€30MacHOCTH, pa3BUTHH MeAWIUHEL. [IpaBuia moucka 2

U aHaIW3a XUMHYECKOW WH(OpMalMd W3 Pa3JudYHBIX HCTOYHUKOB (HaydyHas W ydeOHO-HaydHas

JUTEepaTypa, CpeACcTBa MaccoBoi MH(pOpManuu, cetb IHTepHET)

IIpakTHyeckne 3aHATHSA

ITonck W aHamM3 KEMCOB O NMPUMEHEHUHM XMMHYECKHX BEIIECTB M TEXHOJIOTHH C YYETOM OyayIen

npodecCHOHATLHOM  JESITENPHOCTH IO  TeMaM:  BaXKHEHIIME  CTPOUTENbHBIE  MaTepualbl,

KOHCTPYKIIMOHHBIE ~MAaTE€pUalIbl, KpaCKH, CTEKJIO, KepaMHKa, MaTepuaibl g 3JICKTPOHUKH, 4

HaHOMaTepHasibl, TEKCTWJIbHbIE BOJOKHA, HWCTOYHHUKH HHEPTrUH, OPraHWYECKUE U MHUHEPAJbHBIC

yoOpeHus, IeKapCTBEHHbBIE BEIIECTBA, OBITOBAS XUMHUS.

3amura: [IpencraBienne pe3yabTaToB PEelICHUs KeHCOB B (hopMe MUHH-IOKJIa/Ia C IIPE3CHTaIlUeH

IIpomMe:xxyTouHasi aTTecTalus M0 JTUCHUILIMHE (3a4eT) 2

Bcero 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI OBIIEOBPA3OBATEJIBHOI'O
IMPEJIMETA

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHnIo
Jns peanuzanuu mporpamMMbl TUCHUIUIMHBI JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIIHIE
CIelaJbHbIC TIOMEIICHUS: YICOHBI KAOMHET XUMUHU U/ U Y4eOHOW XUMHUECKOU JTaO0OpaTOPUH.

Oo6opynoBanue y4eOHOro kKabuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BEILIECTB
W/WIIM KOJUIEKIIMW TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabiuua Menzeneesa,
yueOHbIe (prIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuveckue cpeacrsa 00y4yeHHsi: KOMIBIOTEp C yCTPOHWCTBaMU BOCIPOU3BENEHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHUMEIWWHAS JOCKa, yKa3Ka-TIpe3eHTep Uit
Mpe3eHTalUM.

Oo6opynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIETKHU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJIbHBIX peakiuid, QUIbTPOBAIbHAS OymMara, MPOMBIBAIKH, CTCKJISIHHBIC MPOOUPKHU, PE3HHOBBIC
npoOKku, (GoHapHKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAIIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
LWIMH]PBI, BOPOHKU CTEKJIIHHbBIE, BOPOHKH JIeNUTeNbHble nuauHapuieckue (50-100 mi), crynku ¢
necTukoM, ¢apdopoBbie YalIKku, MAHIETH, QWIBTPHI OyMakHbIe, BaTa, Mapisi, 4acOBBIE CTEKIA,
ANEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIIMPTOBBIE TOPENKH, CIIUYKU, MPHOOpP IS MOTydEHUS
ra3oB (Win mpoOUpKa ¢ ra300TBOJHON TPYOKOM), AepKaTeNnu sl IPOOUPOK, CKISTHKH AJISl XpaHEeHUS
PEaKTHBOB, pa3JIaTO4YHbIC JIOTKW; XuMuuyeckue crakanbl (50, 100 u 200 mui); mmarend; MUHICTHI;
TUTENIbHBIE LIUMIIBI; CEKyHIOMEPHI (TaiiMepbl), MepHble podupku (Ha 10-20 M) U MepHbIE KOIOBI
(25, 50, 100 u 200 mur), BomssHast OaHs (MIM TEPMOCTAT), CTEKJITHHBIC MAJIOYKH; KOHUYECKHUE KOJIObI
st tutpoBanusa (50 u 100 mut); MHAMKATOpHBIE TMOJOCKUA i ompeneieHuss pH u cranmaprHas
MHAMKATOpHAs IIKaJla; YHUBEpCaIbHbIM NHAUKaTOp; nuneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 M), OropeTku 11 TUTpOBaHUs, MeauiuHckue mmnpubl Ha 100150 mi, nabopatopHble W/uam
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, CynibHbIN mIKad, 1 JIp. 1abopaTopHOe 000pyI0BaHNE.

3.2. UupopmannoHHOe oOecrnedeHne peajn3alui NporpaMMbl

1. Jlng peanu3anuu MporpaMMmbl OWOIHMOTEUHBbIH (oHA 00pa3oBaTENbHON OpraHU3aluU
JOJKeH WMMETh TeYaTHbIe W/WIHM DJIEKTPOHHBbIE 00pa3oBaTelbHbIe U HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE JJIsl HCIIOIBh30BaHMs B 00pa3oBaTeIbHOM IpOIIecce, He CTaplie 5 JIeT ¢ MOMEHTa
U3JIaHUS.

2. PexomeHnayeMble TieyaTHbIE U3JaHUS 110 peain3aluy o011e00pa3oBaTeIbHON JUCIUILTUHBI
IPEJICTaBICHBl B METOAMYECKUX PEKOMEHAIUAX 110 OpraHu3aluu o0yueHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHU
OBIHIEOBPA3OBATEJIBHOI'O ITPEJIMETA

KoHTposnb 1 olleHKa pe3ynbTaToB OOy4YeHUsS! OCYIIECTBISIETCS MperoAaBaTelieM B Ipoliecce
MPOBEJICHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBHIMOTHEHUS
0o0ydJarmuMUCs WHAUBHIYAIbHBIX 3aJaHUi, MPOEKTOB, HCCIeAOBaHUU. Pe3ympTaThl 00ydeHUs
OTIPECIISAIOT, YTO OOYydYaromuecs MOJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YYEHUS JUCLUUILIMHBL.

st bopMupoBaHMs, KOHTPOJS W OIEHKH pPe3yJbTaTOB OCBOCHHUS YYCOHOW HCIIUTIITAHBI
UCITOJIB3YETCSl CUCTEMa OIEHOYHBIX MEPONPHUATHM, MPEICTABISAIOMAs CO00M KOMILIEKC YYEOHBIX
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MEPOTIPUSITHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu O00ydeHUs B CHOPMYITHPOBaHHBIX ¢ yueTom PI'OC
COO (mpeametnbie pe3yabtathl o gucturuae) u GI'OC CIIO.

THnbl OLEHOYHEIX

MI0JIO)KEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHUYECKHX IJIEMEHTOB
.. Menneneea

Ne OK Monayas/Paznen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHii
| OcHOBHOE cojIepKaHue
1 Paszpnen 1. OcHoOBBI Popmymposats
0a3o0Bble MOHATHS H
CTpOEeHMS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CTpoeHue aToMOB CocraBusate xumudeckue |1. Tect «Ctpoenne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIBI COEMHEHHUIM B |XUMUYECKUX JIEMEHTOB U
U IIPUPOJAa XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMUYECKOM CBSI3U.
CBSI3U CTENEeHbIO OKHCIICHUS 2. 3aiayu Ha COCTaBIICHUE
XUMHYECKHX JJIEMEHTOB, |XHMHYECKUX (OPMYI
WCXO/IsI U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COEIUHEHUN
3JIEKTPOOTPUIIATEILHOCTU |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.1L.).
3. 3aanus Ha UCTOJIb30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIaType MEKTYHAPOIHOTO
COI03a TEOPETUYECKON 1
MPUKIAJTHON XUMHUHU U
TPUBUAIILHBIX Ha3BaHUM TSI
COCTABJICHUS] XUMUYECKUX
(hopMyI ABYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX
COCIMHEHHH OTJENbHBIX KJIACCOB
1.2 | OK 01 |Ilepmoguueckuii 3aKoH u|XapakTepu30BaTh 1. Tect «Metannuueckue /
OK 02 |rabmuma JI.W. XHMHYECKHE DJICMEHTHI B |HEMETAJNTHYECKHUEe CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATEIHHOCTD U

CPOJICTBO K BJIEKTPOHY
XHMHYECKHUX JJIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B
MEPUOINYECKON CUCTEME
XUMHYECKUX d1eMeHTOoB J. 1.
MeHneneeBay.

2. IIpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOCHHUEM aTOMOB XMMUYECKUX
3JIEMEHTOB ¥ IEPUOANIECKUM
U3MEHEHUEM CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCJMHEHUN B
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

COOTBETCTBUHU C IOJ0KECHUEM
[Iepnonnueckoii cucreme.

3. [IpakTUKO-OpHUEHTUPOBAHHBIEC
TEOPETUUYECKUE 3aaHusl Ha
XapaKTepU3aLuI0 XUMHUYECKUX
3JIeMEHTOB: «MeTanuueckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U TOJOKEHHUEM B
NEePUOJINYECKON CUCTEME
XUMUYECKUX HJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakiui

Konrtpoabsnas padora
«CTpoeHue BelecTBa H
XHMHYeCKHe peaKkium»

2.1

OK 01
OK 04

THIel XUMHUYECKUX
peakuuii

CocraBnarh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIlCHu,
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

1. 3agaun Ha cocTaBlieHUE
YpaBHEHUH PEaKIUM:

— COCIMHCHMSI, 3aMCIICHUS,
pasnoxeHusi, 0OMeHa,

— OKHCIIUTENBHO-
BOCCTaHOBUTENIBHBIX PEAKIUH C
UCTIONIb30BaHUEM METOa
ANEKTPOHHOTO OanaHca.

2. 3agauyn Ha pacyeT MacChl
BeIlleCTBa WK 00bEMaA

ra30B 110 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B
pEaKIUy BEIIECTB; PAaCUEThI
Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) MPOYKTOB PEAKIIUH,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

DNEKTPONUTHYECKAS
JYICCOIIMAIINS U MOHHBIN
oOmeH

CocTaBnaTh ypaBHEHUs
XUMHUYCCKUX peaKHI/II/I
HOHHOTO OOMeEHa ¢
ydacTueM
HeOpFaHquCKHX BCIIICCTB

1. 3agaHus Ha coCTaBIeHUE
MOJICKYJISIPHBIX U MOHHBIX
pEeaKIUii C y4aCTUEM KHUCIIOT,
OCHOBAHMH U COJICH,
YCTaHOBJICHUE H3MECHECHHUSI
KHUCJIOTHOCTH CPE/IbI

2. JIaboparopHas pabota "Tursl
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HcciaenoBarb cTpoeHue u
CBONCTBA
HEOpPraHu4ecKux
BelecTB

Konrtpoabnas padora
«CBoiicTBa HEOPraHMYeCKUX
BeleCTB

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa u
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMUYECKOU
(hopMyIIBI HCXO/IS U3 HA3BAHUS
BEIECTBA 10 MEXIYHAPOIHON
WIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
110JI1 (MacChl) XUMHYECKOTO
3J1eMeHTa (COSTMHEHHS ) B
MoJieKyIie (cMecH).

3. [IpakTuueckue 3aganus 1Mo
KJIacCU(pUKall1, HOMEHKJIaType U
XUMHYECKHM (hopmyrnam
HEOPTaHUYECKUX BEIICCTB
pa3IMYHBIX KJIACCOB.

4. [pakTudeckue 3a1aHus Ha
oTpeeNeHue XUMUYIECKOM
aKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHUJIa XUMHUECKOMH
CBSI3M M TUTIA KPUCTATUTMICCKOM
penreTku

3.2

OK 01
OK 02

Du3nKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBiuBarth
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAaK)Ke TUIIa
KPUCTAJUTNYECKOM
peLIeTKn

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCUIOB U COJIEI.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHNMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(}OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCUIOB, HEOPTaHUYECKUX
CoJIeH, XapaKTEPU3YIOLIUX UX
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpeTHYECKHE 3a/1aHHs Ha
CBOMCTBA M MOJTy4CHHE
HEOPraHUYECKHUX BELIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanys
HEOPTaHMYECKUX
BEIECTB

Uccnenosarts
Ka4ueCTBCHHBIC PEAKIINH
HEOPTraHUYECKHUX BEIECTB

1. ITpakTHKO-OpPHEHTUPOBAHHBIE
3aJIJaHHUsA 110 COCTABJIEHUIO
XUMUYECKHUX PEaKIIUi C ydacTHeM
HEOPraHUYECKHUX BEIECTB,
HCIIONB3YEMBIX ISl UX
UICHTU(PUKAIIH.
2.JIaboparopnas pabdora:
“Unentruduxanus
HEOPraHUYECKUX BELIECTB’

Pa3nea 4. Ctpoenue u
CBOICTBA
OPraHu4eCKuX
BeLIECTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BelIeCTB

KonTtpoabsnas padora
«CTpoeHne U CBOMCTBA
OPraHM4ecKHX BelecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

Knaccudunuposars
OpraHMYecKUe BEecTBa B
COOTBETCTBHUH C UX
CTPOEHHEM

1. 3amanus Ha coOCTaBIICHHUE
Ha3BaHUH OPraHUYCCKUX
COECIMHEHUH 10 TPUBUAJILHON WIH
MEXKTyHapOIHOMN
CHUCTEMaTUYECKON HOMEHKJIAType.
2. 3aaHus Ha COCTaBJICHHE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTACNBbHBIX KJIACCOB.

3. 3agauu Ha ompeeNeHne
npocreien GopmyIibl
OpPTraHUYECKON MOJIEKYJIIbI, UCXO/IsI
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMyeCcKux
COeTUHEHNN

VYcraHaBiuBaTh
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHUX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHHS MOJIEKYJI

1. 3anaHus Ha cOCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEaKIUI
C y4aCTHUEM OPTraHUYECKUX
BEILIECTB HA OCHOBAaHUU UX
COCTaBa M CTPOECHHUSI.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINHA 1
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusiTH
TEHETUYECKOM CBSA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YPaBHEHUSIM PEAKLUH C y4aCTHEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBpareHust OpraHu4eCKUX
BELIECTB [IPY HArpeBaHUU"
43 | OK01 |Unentudukamus Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHn4ecKux BEILIECTB, [KAUECTBEHHbIE PEAKLUU  (3a/laHus IO COCTABIICHUIO
OK 04 |ux 3HayeHue u OpPraHUYECKHUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IpUMEHEHHE B OBITOBON |COEAMHEHUH OT/ENbHBIX  |OpraHUYEeCKUX BEILECTB, B T.U.
Y IIPOM3BOJCTBEHHOM  |KJIACCOB UCIIOJIB3YEMBIX JUIS UX
JESATEIIBHOCTH YEJIOBEKA UICHTU(QUKALMU B OBITY U
IIPOMBIIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentruduxaiuss OpraHn4ecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”
5) Pa3nean S. XapakTepu3oBaTh
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHYECKHX pPeaKIui
XHMHUYECKHX peakuui
5 |OKO0l |CkopocTh XUMHUYECKHX |XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XMMHUYECKOE |BJIMSHHUE KOHLEHTPAMM |TEOPETHUYECKHE 3a/laHUs HA AHAIU3
paBHOBECHE pearupyromux BeuecTB U |(paKkTopoB, BIUSIONIUX Ha
TEMIEPaTypbl HA CKOPOCTh |[M3MEHEHUE CKOPOCTH XUMHUECKON
XUMHUYECKHUX PEaKLUN peakuuu. IIpakTuko-
XapaxkTepru3oBaTh OpUEHTUPOBAHHBIE 3aJJaHUS Ha
BIIUSIHUE U3MEHEHUS NpuMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Bemects, |llaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEMIIEPATYPHI HA paBHOBECHSI XUMHUYECKON PEAKIIUU
CMEIIEHNE XUMUYECKOTO (M aHalu3 (PaKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Paszgea 6. PacTtBopbl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTHKAMH
6.1 [ OKO01 [TonsiTue o pactBopax  [Paznuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusTHI
OK 02 pacTBOpHI pacTBOpPOB.
2. IIpakTUKO-OpUEHTHUPOBAHHbBIE
pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTH
YeJloBeKa
6.2 | OKO01 |HccnenoBanue coiicte |MccnenoBars Gpusnuko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPoOB”
HWCTUHHBIX PacCTBOPOB

Il | IlpodeccuoHaTbHO-OPUEHTHPOBAHHOE CO/lep KaHue (Coldep :KaHue MPUKJIATHOT0 MOTYJIs)

7 Pa3pen 7. OuenuBarthb mocjaeACTBHA |3a1UTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuei npodeccuoHaJIbHOM
NMPON3BOACTBEHHOI NMPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)
JAesITeJIbHOCTH AeAITeJIbHOCTH YeJIoBeKa
Ye10BeKa ¢ MO3ULMH

JKOJIOTHYECKOMI
0e3omacHocTH
OK 01 Xumusi B ObITY U OnenuBats nociencteus  |Kefic (¢ yuetom Oymymeit
OK 02 |mpou3BoaCTBEHHOU OBITOBOI U npodeccuoHaIbHON
OK 04 JIESITETbHOCTH Y€JIOBEKA |IIPOU3BOJICTBEHHON JEATETLHOCTH)
OK 07 JeSATEeIbHOCTH YeloBeKa ¢ (Bo3MOXKHBIE TEMBI KEHCOB:

HO3UIINH YKOJIOTHUECKOU
0€e30I1aCHOCTH

1. IloTennenue kaumara u
BBICBOOOK/ICHHE ra30BbIX
THIPATOB CO JIHA OKeaHa.

2. byayume marepuaisl 1715 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBsle maTepuansl ams
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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