[Ipunoxenue 7

k OIIOII mo nmpodeccun

15.01.05 Capumuk (py4HOi U YaCTUYHO
MEXaHU3UPOBAHHOW CBApKH (HAILJIABKH))

MunuctepcTBo oOpa3zoBanus CBeplIOBCKON 00aCTH
['ocynapcTBeHHOE aBTOHOMHOE MTPO(heCCHOHAIbHOE 00pa30BaTeNbHOE YUPEKICHHE
CeepaoBckoit 06sactu «CyXO0I0KCKHI MHOTONTPO(HIBHBINA TEXHUKYM)

PABOYAS ITPOT'PAMMA
Y4eOHOro npeamMera

OVIL.07 Xumus

Cyxoit Jlor

2025



Pabouas nporpamma yueOHOro mpeamera paspadoTaHa Ha OCHOBE TpeOOBaHUN

— @enepaabHOTO rOCyIapCTBEHHOTO 00pa3oBaTeIHLHOTO CTaHJapTa CpeIHETo
npodeccuoHansHOro oOpaszoBanusi mo mnpodeccun 15.01.05 Cpapmmk (pydHOH ¥ YaCTHYHO
MEXaHU3UPOBAHHON CBAPKU (HAILJIABKH))

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

— @enepanabHOI 00pa30BaTEIBHON MPOrPAMMBI CPETHET0 00IIEro 00pa3oBaHHS

U C YYETOM

— Paboueit mporpammel Boctiutanus 1o npodeccun 15.01.05 Crapmuk (pyqHOM U YaCTUIHO
MEXaHU3UPOBAHHON CBApKH (HAILJIABKH ))

— Pexomenpganmii 1o peanu3anuu cpenHero oOmero o0pa3oBaHUS B IpENeNax OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI CPETHETO MPOPECCHOHATIEHOTO 00pa30BaHMS;

— Ilpumepnoit paboueil mporpammbl 0011E00pa30BATEIBLHOTONPEAMETA «XUMHSY  JUIS
npodeccuoHaNbHBIX 00Pa30BaTEIbHBIX OPraHU3AIIHA.

Pa3paborunk: BexoBa E.A. npenogaBatens [AIIOY CO «Cyxoi0%KcKkuii MHOTOIPOMUIBHBIN
TEXHUKYM)»
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBHIEOBPA30OBATEJIBHOI'O IPEIMETA «XUMMUS»

1.1. Mecto mpeaMera B CTPYKType OCHOBHOH NpodeccHOHAIbHOI 00pa3oBaTebHOM
NPOrpaMmblI

OO6meo0Opa3zoBaTenbHbIIPEAMET ~ «XUMHUS»  U3ydaeTcs Ha  0a30BOM  YpOBHE B
00111e00pa30BaTEIbHOM IHMKJIE y4eOHOro TUTaHa OCHOBHOM NpodecCHOHATbHON 00pa3oBaTebHON
nporpammbl  Tipodeccun15.01.05 Cpapmuk (pydyHOH M YAaCTMYHO MEXaHHW3UPOBAHHOW CBapKH
(Ham1aBKM))

TpynoeMKocTh mpeaMeTa «XuMHs» Ha 0a30BOM ypOBHE COCTaBIISET 72 Yaca, U3 KOTOPHIX 64
gaca — 0a30BbIi MOIynb (6 pa3aenoB) U 8 4acoB — MPHUKIAAHON MOAYyb (1 pasmern), BKIOYAIONIUI
NPaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHOH MpodeccHu nin CenuaibHOCTH.

[TpuknagHoit MOIY/IH BKJIIOYACT OAMH pasnen. Pasnen 7 « Xumus B ObITY M TPOU3BOICTBEHHOMN
JESTENIbHOCTH YeJIOBEKa» peaau3yercsl Ui BceX mpodeccuid Ha maTepuane KeicoB, CBA3aHHBIX C
9KOJIOTHYECKON O0e30MacHOCThI0O U OLEHKOH IMOCIeACTBUIl OBITOBOM W MPOM3BOACTBEHHOI
JESITENIbHOCTH, M0 OTpacisM Oyayiiel mpodeccnoHalIbHOM 1eATebHOCTH 00yYaroIHXCS.

[lepuon oOyueHus u paclpeneieHHe IO CeMecTpaMm ompefenseT oOpa3oBaTenbHas
OpraHu3aIs CaMOCTOSTENIBHO, C YIETOM JIOTUKHA (POPMUPOBAHUS MPEIMETHBIX PE3yIbTATOB, OOIINX
U TpOodeCCHOHATBHBIX KOMITCTECHIIMH, MEXIPEIMETHBIX CBS3€H C APYTMMH JUCIHUIUIMHAMU
0011e00pa3oBaTeaILHOr0 U 00MEPOEeCCHOHATHFHOTO UKIIOB YIeOHOTO TUIaHa.

1.2. Heaun u nu1anupyemMbie pe3y/ibTaThl OCBOCHHS NpeAMeTa

1.2.1. lleau u 3apa4m npeaMeTa

dopMuUpOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa KaK OCHOBBI NMPHUHSTHUSA PEIICHUH B KU3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYaIlUsX, OTBETCTBEHHOT'O MTOBEICHUS B IPUPOIAHOM cpee.

3apaum npeamera:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH IPOTEKAHUS XHUMHUYECKHX IPOLECCOB U
ABJICHUM B OKpYKalIIEeW cpelne, LEJIOCTHOM HAyYHOM KapTUHbI MHpPA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTaBJISATh (OPMYIbl HEOPTaHMYECKHMX W OPTaHMYECKHUX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX pEaKUud, OOBSICHATh UX CMBICI, WHTEPIPETUPOBATh PE3YIbTATHI
XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKA MPOBEACHUS MPOCTEHIIMX XUMHUECKHX 3KCIIEPUMEHTATBHBIX
UCCJIEIOBaHUM C COOJIOZACHUEM MpaBUil OE30MacHOrO OOpalleHUs C BELIECTBAMU M J1a0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS MCHOJIb30BaTh HMH(OPMALMIO XUMHYECKOIO XapakTepa U3 pa3InyHbIX
HMCTOYHHUKOB;

5) copmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITENBHOCTH U XUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMUpOBaTh MOHUMAHHE 3HAYUMOCTH JOCTIIKEHUH XMMHUYECKON HAYKH U TEXHOJOTHI
JUISL Pa3BUTHS COLMAIIBHON U MIPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yJbTaTbl 0OCBOeHHsI 001Ieo0pa3oBaTeabHoronpeamera B coorserctBuu ¢ ®I'OC CIIO u Ha ocnoBe PI'OC COO

Kon n
HAHMEHOBaHMHE
popmMupyembIx
KOMIIeTeH U

IlnanupyeMble pe3yJbTaThl 0CBOCHHS NpeaMeTa

O01mue

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTb K TpPYAYy, OCO3HAaHHE LIEHHOCTHU
MacTepcTBa, Tpy10to0ue;

- TOTOBHOCTh K AaKTHUBHOH J€SITEIILHOCTHU
TEXHOJIOTHYECKOH u COIIMAILHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
IJJAHUPOBATh W CaMOCTOSTENIBHO BBIMOJIHATH
TaKyl0 JIeITeIbHOCTB;

- UHTEpeC K Pa3INYHbIM cdepam
poeCCHOHAIBHON e TEIHHOCTH,
OgiaieHHe YHHMBEPCAJIBHBIMH  Y4eOHBIMH

MO3HABATEIbHBIMU 1€HCTBUSIMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

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

- YCTaHaBIMBATh CYIIECTBEHHBIN MNpPU3HAK WU
OCHOBAaHHA JIA CPaBHCHUA, KJ'IaCCI/I(l)I/IKaIII/II/I nu
000011IeHHS;

- ONpENEeNsATh LENIH JEATeIIbHOCTH, 3aJ]laBaTh
napameTpbl U KpUTEPUHU X JTOCTHXKECHHUS;

- BBIABJIATH 3aKOHOMECPHOCTHU W IPOTUBOPCHUUSA B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTHUBEBI B JACATCIIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIBTATOB LEISAM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ ACATCIIBHOCTH,

- pa3BUBaThb KpPEATHMBHOE MBIIIJICHUE IIpU
PEIICHUH )KU3HEHHBIX MPpo0JieM

0) 0a30BbIe HCCIEI0BaTEIbCKHE TeHCTBHS:

IIpeameTHbIe
- BIAACTh CHUCTEMOM XHMMHYECKHUX 3HAHHWH, KOTOpas BKIIOYACT:
OCHOBOIIOJIArar0IIne HOHSATHSA (XMMUYECKHI DJIEMEHT, aTom,

BIIEKTPOHHAsI 000JI0YKa aTOMa, S-, P-, d-3JIEKTPOHHBIC OPOUTAIIH ATOMOB,
HOH, MOJEKyJa, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIbHOCTh, CTEMEHb
OKHUCJICHHsI, XMMHYECKasi CBS3b, MOJb, MOJIIpDHAs Macca, MOJISIPHBIN
o0beM, yriaepogHbId CKeneT, (YHKIMOHANbHAs TpyIIa, paaukal,
U30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUHN DPsIZl, TOMOJIOTH, YIJIEBOLOPOABI,
KHCJIOPOJI- M a30TCOJIEpIKAINE COEIMHEHUs, OMOJIOTUYECKU aKTHUBHBIC
BellecTBa (YIaeBObl, )KUPbI, OCIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS, KPUCTANINYECKasl PEIIeTKa,
TUIBI XUMUYECKHUX peakuil (OKUCIUTETbHO-BOCCTAHOBUTEINIBHBIE, IK30-1
SHAOTEPMUYECKUE, PEaKLMU MOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  VIEKTPOJUTHYECKAs]  JUCCOLMALNSA,  OKHUCIIUTEINb,
BOCCTAaHOBUTENIb, CKOPOCTb XUMHUYECKOW peakluu, XHUMHYECKOE
paBHOBECHE), TEOPHMM M 3aKOHBI (TEOpPHUS XUMHUECKOTO CTPOEHUS
opranuueckux BemecTB A.M.BytiepoBa, Teopusi 31EKTPOIUTUYECKON
aucconyanuu, nepuoauyeckuii 3akoH .M. Menneneesa, 3akoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUI S3bIK XUMHH,
(aKTOJIOrMUECKUEe CBEJEHHUS O CBOICTBaX, COCTaBe, IOJIYYEHUH U
0€30MacHOM  HCIIOJIb30BAHUM  BaXHEMIIMX  HEOPraHMYEeCKHX H
OPraHMYECKHUX BEIIECTB B OBITY M MPaKTHUYECKOW JEATEITHbHOCTH
YEJI0BEKa;

- YMEThb BBISIBJIATH XapaKTEpHbIE NMPU3HAKU U B3aMMOCBA3b M3YYEHHBIX
MOHATUM, TPUMEHSITh COOTBETCTBYIOIUE TMOHITHS TPU ONUCAHHUH
CTPOEHHUSI U CBOMICTB HEOPraHMYECKUX M OPraHUYECKHX BELIECTB U UX
MpEeBpaAleHNU; BBISIBIATH B3aUMOCBSI3b  XMMHUYECKHX 3HaHHM C
NOHATHSIMM M TPEACTABICHUSAMH  JPYTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMEThb MHCNOJb30BaTh HAMMEHOBAHUS XHMMHMUYECKUX COEAMHEHUM




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

- BBIABJIATH NPUYMHHO-CIICICTBCHHBIE CBA3M U
aKTyaJIM3UpOBaTh 3a7ady, BBIJBUraTb TUIIOTE3Y
€e peUICHMs, HaxOOUTb apryMEeHTbl JJIA
JI0OKa3aTelIbCcTBA CBOMX YTBEP)KICHMM, 3a]1aBaTh
napaMeTpsl ¥ KPUTEPUH PELICHHUS;

- QHAJIM3UPOBATH IIOJIYYEHHBIE B XOJE PEIICHUS
3aJa4l pe3yibTaTbl, KpUTUYECKU OLICHWBATH MX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh HW3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb IEPEHOCUTH 3HAHUSA B II03HABATEIbHYIO
U TIPAKTHYECKYI0 00JaCTH )KU3HEACATEIbHOCTH;
- yYMETb HHTErpUpOBaThb 3HAHHUS W3 Pa3HBIX
NpPEIMETHBIX 00JIacTel;

- BBIIBUIAaTb  HOBBIE  UJEH,
OPHUTMHAJIBHBIE MOIXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJILHON U COLIMAIIBHOW MTPAKTHKE

npeaiaraTh

MEXIYHapOJAHOIO COK03a TEOPETHYECKOM M IPHUKIAJZHOM XUMUU H
TPUBUAIbHBIE HA3BaHMS BaXXHEMIIMX BELIECTB (ITUJIEH, AalETHJICH,
rIuLepuH, GpeHou, GpopManbierus], yKCycHas KUCI0Ta, INIULHUH, YTapHbIi
ra3, yrJIGKMCJIbIA ra3, aMMHUaK, TallleHas M3BECTb, HEralleHas W3BECTb,
NUTbEBAs COJA W JAPYTUX), COCTAaBJIATh (POPMYJIbl HEOPraHUYECKUX U
OpPraHWYECKHUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKIUil, OOBACHATH
UX CMBICII; TIOATBEPKIATh XapaKTepHble XUMUYECKUE CBOWCTBA BEILECTB
COOTBETCTBYIOIIIMMHU ~ JKCIIEPUMEHTAMH W 3allUCSIMM  YPaBHECHHUU
XUMHYECKHUX PEaKIIMi;

- YMETh YCTaHABIIMBATh IPUHAIJICKHOCTh U3YYEHHBIX HEOPTAaHUYECKUX U
OpraHMYECKHX BEUIECTB K OIpPENEICHHBIM KjaccaM M TIpynnaM
COCIMHEHUM, XapaKTepu30BaTb HMX COCTAB M BAKHEWINIHME CBOMCTBA,

OMpeAeNnsaTh BUAbl XUMUYECKHX CBs3ed (KOBaJIeHTHas, WOHHas,
METAIJIIMYECCKasd, BOI[OpO[[HaH), THUIIbI KPpUCTANIMYCCKUX  PCHICTOK
BEIIECTB; KIacCU(PUIIMPOBATh XUMUYECKHE PEAKIIUU;

- chopMHUpOBaTh TMPEACTABICHUS: O XHUMHYECKOM COCTaBIISIONICH

€CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIM XMMHUU B O3HAHUU SBJICHUN
npupoasl, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(YHKIIMOHAJIBbHOW  IPaMOTHOCTH,  HEOOXOIMMOW  Afisi  pelleHus
NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJHON CPEAE;

- YMETh NMPOBOANUTH PACUEThl 0 XUMHUUYECKUM (PopMyliaM U ypaBHEHUSIM
XUMHYECKMX pEeaKIil C HWCIOJh30BAaHUEM (DU3MUECKUX BEIMYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: Macchl,
o0bemMa (HOpPMaJbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA;
UCMOJIb30BaTh CUCTEMHBIE XUMUUECKUE 3HAHMS Ul TPUHATHS pEeIIeHUH
B KOHKPETHBIX KU3HEHHBIX CHTYAaIlUSX, CBSA3aHHBIX C BEIIECTBAMH WU WX
IpUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
Cpe/ICTBa TMOUCKA,
a”ajan3a u
WHTEPIPETAINH

B 001aCTHLIEHHOCTH HAYYHOT'0 TIO3HAHMS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pasBUTHsSL HAayKM M OOLIECTBEHHOW IPAaKTHKH,
OCHOBAHHOTO Ha Jasore KYJbBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa B

- yYMeThb IUJJAHUPOBaTh M BBINOJHATh XUMHUYECKUU HSKCHEPUMEHT
(mpeBpallleHusi OpraHMYECKUX BEIIECTB IPH HarpeBaHHUM, IOJIy4YE€HUE
TWJIEHA M U3YyYEHUE €ro CBOMICTB, Ka4deCTBEHHBIC pEaKLUUU Ha
albJIeru/Ibl, KpaxMaj, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB Mpu
HarpeBaHWU, I[BETHHIC PEaKIUH OEIKOB; MPOBOAMTH PEAKIIMA HOHHOTO
oOMeHa, OIpeNeNsaTh CpeAy BOJHBIX PacTBOPOB, KAYECTBEHHBIE 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  IPOCKTHYHO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;

OsilaileHHe YHMBEpPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

B) padora ¢ nnpopmanueii:

- BJIQJIETh HaBBIKAMH MOJIy4eHUs WH(POpMAIUU
N3 UCTOYHHUKOB PA3HBIX THIIOB, CaAMOCTOATCIbHO
OCYIIECTBIISATh IOUCK, aHAIN3, CUCTEMATH3AIUIO
U MHTEPHpPETaluio HHPOpMAIUN Pa3IMYHbIX
BUJIOB U (hOpM TMpecTaBICHUS;

- CcO3/laBaTh TEKCThl B pa3iMuYHBIX (hopmarax c
y4e€TOM Ha3HaueHus HHGOpMalUU U LEIeBOU
ayIUTOpUU, BHIOMpas ONTHUMAIBHYIO (opMy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

- OLICHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh
uH(pOpMallli, €€ COOTBETCTBHE IIPaBOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- WCIOJI30BaTh CPEACTBA MH(POPMAIMOHHBIX
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B pELIEHUU

KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3aIlMOHHBIX 3a7ad C COOJIIOJIeHHEM
TpeOoBaHUt SPrOHOMUKH, TEXHHUKHU

0€30IaCHOCTH, THTHEHBI, pecypcocOepexeHHus,
NPaBOBBIX W OTHYECKUX  HOPM,  HOPM
UH(POPMALIMOHHON 0€30M1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, nHHOPMAIIMOHHOH 0€301MaCHOCTH

Ha cyJibdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHSI; peliaTh
AKCIIEpUMEHTANIbHBIE 337auu 1o TeMaMm "Metamibl" u "Hemeraminsl") B
COOTBETCTBUU C IPAaBHJIAMHU TEXHUKU O€30MaCHOCTU IpU OOpalleHuu C
BelleCTBAMH U J1a0OpaTOPHBIM  0OOPYAOBAaHHEM; MPEICTABIATH
pe3yNbTaThl XMMUYECKOTO IKCIEpUMEHTa B (GopMe 3alucu ypaBHEHHI
COOTBETCTBYIOIIUX peakuid ¥ (JOPMYIHPOBATHh BBHIBOJBI HA OCHOBE JTHX
pe3yJbTaToB;

- YMETh QHAIU3UPOBATH XUMHUYECKYI0 HWH(OPMAILHIO, MOJYyYaeMyIO W3
pa3HbIX UCTOUYHUKOB (CPEIICTB MAacCOBOM HH(pOpMAINH, CeTh MIHTepHET U

Apyrue);

- BJIaA€Tb OCHOBHBIMU MECTOAAMHU Haquoro IIO3HAHHUA BCHICCTB H
XUMUYECKUX SIBJICHUN (HAONIOJEHWE, W3MEpEeHHe, OSKCIIEPHMEHT,
MOJICIIUPOBAHUE);

- YMCTb MPOBOAUTH PACUCTHI [0 XUMHUYCCKUM Q)OpMynaM H YPAaBHCHUAM
XUMHNYCCKHNX peaKHI/Iﬁ C HCIIOJIb30BAHHMCM (1)I/I3I/I‘16CKI/IX BCJINYHH,
XapaKTCpU3yromux BEOIECTBa C KOJMYCCTBCHHOM CTOPOHBI: MAacCCHI,
o0BeMa (HOpMaJ'IBHBIe yCJ'IOBI/ISI) ra3os, KOIN4YCCTBa  BCIICCTBA,
HCIIOJIB30BATh CUCTEMHBIC XUMHUUYCCKUC 3HAHUA JJId IMTIPHUHATHA pemeHHﬁ
B KOHKPETHBIX KM3HCHHBLIX CUTyallUAX, CBA3AHHBIX C BCHICCTBAMHU U HUX
MMPUMCHCHUCM




JIMYHOCTH,

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

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBEIKAMH yaeOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COLUAIbHOU
JIeSTCIIEHOCTH;

OBaanenue YHHBepPCAJbHBIMU
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

0) coBMecTHAasl AeATEJbHOCTD.

- TOHUMAaTh M UCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ MHJIMBUYaJIbHOU paboThI;

- IPUHUMATh 1I€JIM COBMECTHOW JESITEIILHOCTH,
OpraHU30BBIBaTh W KOOPJAMHHUPOBATH JACHCTBUS
10 €€ JOCTHKCHUIO: COCTABIIATh IJIaH JCHCTBUM,
pacupenensaTtb poiaM C  y4eTOM  MHEHHUH
YYaCTHHKOB o0cyxaaTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOpDIWHUPOBATh W BBHIMIOJHATH PabOTy B
YCIOBHSIX  PEATbHOTO,  BHPTYAIBHOTO WU
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYHICCTBJSATh TO3UTHBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMUHBIX CUTYyalUsX, POSBIATH

TBOPYECTBO " BoOOpakeHue, OBITH
UHHUIIAATHBHBIM
OBananenue YHHMBEPCAJIbHBIMH

pPeryJisiTUBHBIMH J1€HCTBUSIMU:

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- TpPUHUMATh MOTHBBI M apryMEHTBI JAPYTUX
JIFOJICH TP aHAITN3€ PE3YJIbTATOB JICATEIIBHOCTH;
- TpU3HABAaTh CBOE MpPaBO M TMPaBO APYTUX
JIFOJIeH Ha OIIHNOKU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
TIO3HIIAY IPYTOTO YEIOBEKA;

- yYMeThb IUIJAHUPOBaTh M BBINOJHATH XUMHUYECKUN HKCIICPUMEHT
(mpeBpallleHUsI OPraHUYECKHUX BEIIECTB IPU HarpeBaHUM, IOTYYECHHE
STUJIEHA M HW3YYEHUE €ro CBOMCTB, KAa4yeCTBEHHbIE pEaKIMu Ha
aJbJIETUJIbl, KpaxMaj, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB Mpu
HarpeBaHUM, LIBETHbIC PEAKIMU OEIKOB; MPOBOAUTH PEAKIMH HOHHOTO
oOMeHa, OoIpeNessaTh CpeAy BOJHBIX PAacTBOPOB, KAYECTBEHHBIE PEAKIIHH
Ha Cyib(aT-, KapOOHAT- U XJIOPH/I-aHHNOHBI, HA KATHOH aMMOHHSI; peIiaTh
AKCIIEpUMEHTAJIbHBIC 331a4u 1o TeMaMm "Metamuiel" u "Hemeramisl") B
COOTBETCTBUU C TIPABWJIAMHU TEXHUKU OE30MMACHOCTH TIpH OOpaIleHuu C
BelIeCTBAMH U J1A0OpaTOPHBIM  00OpYAOBaHHUEM; MPEICTABIAThH
pe3ynbTaThl XMMHUYECKOTO 3KCIEpUMEHTa B (OpMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (OpMYIHPOBATh BBHIBOJBI HA OCHOBE TUX
pe3yJIbTaToB




OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS
00 3MeHeHUHn
KJTUMaTa, IPUHIIAITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B o0J1acTHAKO0JI0r14eCcKOro BOCIIUTAHUS

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

- IUIAHUPOBAHUE U OCYILECTBJIECHUE JACHCTBUU B
OKpY’Kalolllel cpelie Ha OCHOBE 3HAHUS LieNed
YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA;

AKTUBHOE HENPUITHE JACUCTBUM, NPUHOCSIIMX
BpEJl OKPYKAIOIIEH Cpee;

- yMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE
JKOJIOTHYCCKHE IMOCJICICTBHS
NPEANPUHUMAEMBIX JIEUCTBUM, MPEIOTBpaIIATh
HX;

- pacupenue OITBITA
DKOJIOTMYECKOM HAIIPaBJICHHOCTH;
- OBJIQJICHUE HAaBbIKAMU Y4EOHO-
HCCIIEIOBATENILCKOM, IPOEKTHOM U COLIMATIbHOM
JIeSITCILHOCTH;

ACATCIIBHOCTHU

- chopmupoBaTh TpPEACTABICHUSA: O XHMHYECKOH COCTABISIOIICH
€CTECTBEHHOHAYYHOU KapTHHBI MHpA, POJIM XMMHUU B TTO3HAHUU SIBICHUN
Opuponbl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JINYHOCTH, €€
(GYHKIMOHATBHOH  TPAMOTHOCTH,  HEOOXOAMMOW  JUIi  pELICHHS
NPAaKTHYECKUX 337a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/10POBbIO U IPUPOAHOMN Cpesie;

- yMeTh COONIOaTh MpaBWJIa SKOJIOTHUECKH  IIeJIeCO00pa3HOro
MOBEJCHUS B OBITY M TPYAOBOW [EATEIPHOCTH B LEIAX COXPAHEHUS
CBOETO 3JI0POBbS M OKpYXKAalOWIeH MNpPUPOIHON Cpelbl; YYUTHIBAThH
OIMaCHOCTh BO3/ICHCTBUS HA )KHUBBIE OPTaHU3MBI OIIPEICIICHHBIX BEIIECTB,
MOHUMAasi CMBICH [TOKA3aTelsl MPEIeIbHON TOMYyCTUMOM KOHLIEHTPALUH




2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3ZOBATEJIBHOT'OIIPEIMETA

«XHUMUSA»

2.1. O0beM npeamera U BUABI yueOHO# padoThl

O06bem yueOHOro nmpeaMera

Bcero AKaJCMHUYCCKHUX 4aCOB

OO6mmas Tpyno€MKOCTh Y4eOHOTO IIpeMeTa 72
B TOM YHCJIC
Bo B3anmoelicTBUY ¢ IpenoiaBarTeieM 72
B TOM YHUCIIE
JIEKINH, YPOKH 42
MPAKTUYECKHUE 3aHATHS 30
CamocrosTenpHas paboTa 00yJaronuxcst 0
[Tpomexxytounas arrecranus (augdhepeHIupoBaHHbIHI 2

3a4€T)
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2.2. TeMaTn4yecKMil IJIAH U COAEPKAHME MPeAMeTa

Howmep
ypoka

Haumenosanue
pasnena, TeMbl

Conepixkanue yaeOHOTo MaTepHraia

Kommuecto
aKaJIEMHUYECKHUX
4acoB BO
B3aMMOJCHCTBUH
c
Mpeno/jiaBaTesieM

B TtoMm uncne

JI, VP

I13

CP

dopmupyemble
KOMITETCHIIUH

Pa3zpgen

1. OCHOBBI CTPOEHUS BelIECTBA

1-2

CtpoeHue aToMOB
XUMHYECKHX

AJIEMEHTOB M MPUPOJIa

XUMHYECKOH CBSI3U

CoBpeMeHHast MOJIeIb CTPOCHHUSI aTOMa.
CHMBOJIMYECKHUH S3BIK XUMHH. X MMAYECKHAI
AJIEMEHT. DJIEKTPOHHAs KOH(UTYpaIvs aToma.
Kiaccudukanms XuMHuIecKux 3JI€MEHTOB (S-, pP-,
d-anmemenThI). BasieHTHBIE 37IEKTPOHBI.
BanenTHOCTb. DJeKTpOHHAs MPUPOJIA
XUMHUYECKOHN CBA3U. DJIEKTPOOTPUIIATEIHHOCTD.
Buipl Xumudeckon cBs3u (KOBaJIeHTHas,
WOHHAs1, METaJNINYeCcKasi, BOJIOPOIHAS) 1
crnoco0bl ee 00pa3oBaHusl.

2

34

IIpakTHueckoe 3aHsATHE

Nel.
«Perenne 3aaau»

Pemenne 3aIaHU I Ha UCIIOJIb30BAaHUE
XUMHUYECKON CUMBOJIMKH U Ha3BaHUU
COECIMHEHU I o HOMEHKJIaType
MEXIYHAPOAHOIO COK03a TEOPETUYECKOW U
MPUKJIAJHON XUMUM U TPUBHAIBHBIX Ha3BaHUMN
JUIE  COCTaBJICHMS  XMMHUYECKUX  (hopmyn
JIByXaTOMHBIX COEIMHEHU N (okcH10B,
Cynb(pUIOB, THUAPUIOB M T.OL.) U JPYTUX
HEOPraHWUYECKUX  COEAMHEHHH  OTAENIbHBIX
KJIaCCOB.

[IpakTrueckue 3aaHus Ha yCTAHOBIICHHUE CBSI3H
MEX1y CTPOEHHEM aTOMOB XMMHYECKHUX
3JIEMEHTOB M EPUOJUYECKUM U3MEHEHUEM
CBOMCTB XMMUYECKHX IEMEHTOB U UX
COCIUHEHHUI B COOTBETCTBUH C TOJIOKEHUEM
[lepronueckoi CUCTEMBI.

OK 01
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5-6

IIpakTrueckoe 3ansaTue
Ne2.

«ITepnognueckuit
3akoH u Tabmauma J[.1.
MenpaeneeBa»

[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB .M. MenneneeBa. ®u3ndecKuii
cmbici Ilepuoanueckoro 3akona /I.1.
MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMUYECKHX DJIEMEHTOB, 00pa3yeMbIX
WMH TIPOCTBIX U CIIOKHBIX BEIIECTB B
COOTBETCTBUH C MOJIOKCHUEM XUMHUYSCKOIO
aneMeHTa B [lepuoguueckoii cucreme.
MupoB033peHUYECKOE U HAyYHOE 3HAYCHUE
ITepuonuueckoro 3akona /I.11. Menaeneena.
[Ipornosst .. MenneneeBa. OTKpbITHE HOBBIX
XHMHYECKHUX 3JICMEHTOB.

Perrenue nmpakTuKo-OpuEeHTUPOBAHHBIX
TEOPETUUECKHUX 3a/IaHUH Ha XapaKTepU3aLUIO
XHMHYECKHUX IJIEMEHTOB «MeTainueckue /
HEeMeTaJNIMYSCKHUE CBOMCTBA,
AIEKTPOOTPHUIATEIHBHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM
CTPOCHUEM U TOJO0KEHUEM B MIEPUOTUIECKOM
CHCTEME XMMHYECKHUX sneMeHToB JI. M.
Menpenaeenay.

OK 01
OK 02

Pa3gen

2. XumMuyeckune peakiumn

TuIel XUMHUYECKUX
peaxkuuii

Knaccudukanms v TUIIBI XUMHUYECKUX PEAKITUH C
y4aCTUEM HEOPTraHUYECKUX BEILIECTB.
CocraBieHre ypaBHEHUN peaKIMid COETUHEHUS,
pa3noKeHusl, 3aMeNIeHus, OOMeHa, B T.4.
peaKkuurii ropeHus, OKUCIEHUA-BOCCTAHOBIICHHUS.
YpaBHEHUSI OKUCIIEHUSI-BOCCTAHOBIICHUS.
Crenens okucieHus. OKUCINTENb U
BoccTaHOBUTENL. COCTaBIEHUE U YpPAaBHUBAHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
METOJIOM 3JIEKTPOHHOTO OanaHca.
OKuCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIUU B
MIPUPOAE, IPOU3BOJCTBEHHBIX MpPOLIECCAX U
YKU3HEEATEIIbHOCTH OPraHU3MOB.

OK 01
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9-10

IIpakTrueckoe 3ansaTue
Ne3.
«KonnuecTseHHbIe
OTHOLICHHS B XUMHUH»

KonuyecTBeHHbIE OTHOIICHUS B XUMUHU.
OcCHOBHBIE KOJINYECTBEHHbIE 3aKOHBI B XUMHUH U
pacyeTsl 0 YPaBHEHHUSIM XUMHUYECKUX PEaKITUi.
Morb Kak eIMHUIa KOJIMYEeCTBA BEIECTRA.
MousipHast Macca. 3aKOHbBI COXpAaHEHHS MacChl U
sHeprur. 3akoH ABorajapo. MossipHbIid 00beM
ra3zoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.
Pacyersl o ypaBHEHUSIM XUMHUYECKUX PEaKLUN C
MCIOJIb30BaHUEM MacChl, 00beMa (HOpMaIbHBIE
yCIIOBUSI) TA30B, KOJIMYECTBA BEIIECTRA.

11-12 | DnexkTponuTHYECKas Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. OK 01
JCcCOManus 1 HoHbI. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakuun OK 04
MOHHBIN 00OMEH noHHOro ooOMeHa. CoctaBieHUE peakuuit

HMOHHOT0 0OOMeHa IyTeM COCTABJICHHSI UX MOJIHBIX
U COKpAIllCHHBIX HOHHBIX YpaBHeHMI. KuciorHo-
OCHOBHBIE PEaKIMU. 3a7jaHNsl Ha COCTABJICHUE
VMOHHBIX PEaKIIHM.

13-14 | JlabopatopHas pabora | MccienoBanue TUIIOB (IO COCTaBY M KOJMYECTBY
Nel. HCXOJHBIX U 00pa3yIOIIMXCS BELIECTB) U
«Tunbl XUMUYECKUX IIPU3HAKOB XUMHUUECKUX peakuuil. [TpoBenenue
peakun» peaxkuuii HFOHHOTO OOMeHa, ONPEIEIIEHNE CPEIbl

BOJHBIX PaCTBOPOB. 3a/1aHNsl Ha COCTABIICHUE
VMOHHBIX PEaKIIHM.
Pa3nes 3. CTpoeHue M CBOIiCTBA HEOPraHUYECKUX BelllecTB
15-16 | Knaccuduxanus, [Ipenmer HEOpPraHUYECKON XUMHH.
HOMEHKJIaTypa U Knaccudpukanys  HeopraHMYecKUX  BEIIECTB.
CTpOCHUE IIpocteie u cnoxHble BemecTBa. (OCHOBHbBIE
HEOPraHMYECKUX KJIaCChI CIIOKHBIX BEIIECTB (okcupbl,
BELIECTB TUIPOKCUBI, KHUCJIOTHL, coun). B3aumocssass OK 01
HEOPraHUYECKUX BEIIECTB. ArperaTHble OK 02

cocTOosiHMS  BemecTBa. Kpucramumueckue U
amop¢Hble BemecTBa. THIBI KPUCTAUTMUECKUX
pemeTok (aTOMHasi, MOJEKYJIsIpHas, HOHHasd,
MeTaJuTh4eckas). 3aBHCHUMOCTh  (PH3WUYECKHUX
CBONMCTB BEIECTBA OT THUIA KPUCTALUIMYECKOU
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PELIETKU. 3aBUCUMOCTh XUMUYECKON
AKTUBHOCTH BEILECTB OT BUJAa XUMUYECKOU CBA3U
U THUIA KPUCTAUIMYECKOW pewmeTku. IIpudunbl
MHOTr000pa3usi BELECTB.

17-18

[IpakTHyeckoe 3aHsATHE
Ned.

«Knaccuduxanus,
HOMEHKJIaTypa U
CTpOeHHE
HEOPraHMYeCcKuX
BEIIIECTB

Homenknarypa HEOpraHMueCKuX BEIECTB:
Ha3BaHME BELIECTBA UCXOS U3 UX XUMUYECKON
(OopMyIIBI HITH COCTABIICHHE XUMUYECKON
(opMyIbl MCXO/IS U3 HAa3BaHUS BEILECTBA 1O
mexayHapoanoi (MIOITAK) wiu TpuBnanbHoOM
HOMEHKJIAType.

Pemenne [IPAKTUYCCKUX 3alaHAN o
KJ1accu(UKaLnU, HOMEHKIATYpe U XUMHUYECKUM
bopmynam HEOPraHUYECKUX BEIIECTB
Pa3UYHbIX KJIAacCOB (yrapHbIil ra3, YriaeKUCIHbIH
ra3, aMMMaK, raiieHas HW3BECTb, HeralieHas
U3BECThb, MMTHEBAs COJA U APYTUX): Ha3blBaTh U
COCTaBJIATh (OPMYJIBI XUMHYECKHX BEILECTB,
OIIPEAEIATH IPUHAUIEKHOCTD K KIIACCy.
Ucrounnku xumuyeckon nHbopmaiuu (CpeacTs
MaccoBoi nHpopmanuu, cetb IHTepHET U
npyrue). [Touck nHpopmanuy o Ha3BaHUM,
UACHTUPUKATOPAM, CTPYKTYPHBIM (POPMYIIaM.

19-20

Du3nKo-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

Mertamibl. O6mue puznyueckre 1 XUMUYECKHUE
cBoiicTBa MeTaiioB. CriocoObI MOTyYEHHUS.
3HavYeHNE METAJIJIOB M HEMETAIIOB B TIPUPOJIE U
KU3HEIESITEIIbHOCTU YeJIOBEKa U OPraHU3MOB.
Koppo3sust MmeTamios: BBl KOPPO3HH, CIIOCOOBI
3allIUTHl METAJIOB OT KOPPO3UHU.

Hemeramnpl. O6mmue ¢puznueckue 1 XUMHIECKIE
CBOMCTBA HEMeETaI0B. TUIHUYHEBIE CBOMCTBA
HemetaiioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COEAMHEHUN HEMETAIIOB.
KpyroBopoTsl OGMOTE€HHBIX 3JIEMEHTOB B
MIPUPOJIE.

21-22

Du3znKo-XxUMHUECKUE

XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

OK 01
OK 02
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CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

HEOPraHMYECKUX BEIIEeCTB (OKCHIIOB,
THIIPOKCHUJIOB, KKCIIOT, COJICH | Jp.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHIA,
BBICIIUX OKCUJ0OB U THAPOKCUIOB

23-24 | IIpaktrueckoe 3aHsTHe | CocTaBiIeHUE YpaBHECHUN XUMHUYECKHUX PEAKIIHHA
Nes. c y4acTHEM MIPOCTBIX u CJIOXKHBIX
«DPU3NKO-XUMHUYECKUE | HEOPraHMYECKUX  BEIIECTB:  METAIOB U
CBOICTBa HEMETAJIJIOB; OKCUJIOB METAJIJIOB, HEMETAJUIOB U
HEOPraHMYeCcKuX aMQOTEpHBIX  BJEMEHTOB;  HEOPraHUYECKHUX
BELIECTB KHCJIIOT, OCHOBaHUI u aM(OTEPHBIX

THJIPOKCUJIOB; HEOpraHMYecKuX coJIeH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

Perienue npakTHKO-OpUEHTHPOBAHHBIX
TEOPETUYECKUX 3aIaHUM Ha CBOMCTBA, COCTAB,
[OJTy4eHHe 1 6€30MacHOe UCII0JIb30BaHUE
BaKHEHIINX HEOPTaHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA.

25-26 | JlaboparopHas pabota | PemieHne  DKCHEpUMEHTANBHBIX  33Jad 10 OK 01
Ne2. XUMHYECKUM CBOICTBaM METAJIJIOB " OK 02
«Unentudukanus HEMETAJIJIOB, 110 PAaCIO3HABAHUIO U TOJYyYEHHUIO OK 04
HEOPraHUYECKUX COEMHEHUI METaJNIOB U HEMETAJLIIOB.

BEIIECTBY Wnentudukanuss HEOPraHUYECKUX BEIIECTB C
UCTOJb30BAaHUEM  UX  (PU3UKO-XMMHYECKHX
CBOMCTB, XapaKTEPHBIX Ka4€CTBEHHBIX PEAKIUN.
KayecTBeHHBIE peakMu Ha cynb(aT-, KapOoHaT-
U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHUS.
Pa3nes 4. CTpoeHue M CBOIiCTBa OPraHNYecKMX BelllecTB

27-28 | Knaccudukarms, IlosiBneHMe n pa3BUTHE OPraHUYECKON XUMHUH

CTPOCHUE U Kak Hayku. [Ipenmer oprannyeckoi XuMum.
HOMEHKJIAaTypa MecTo u 3HaYeHHE OpPraHU4eCKON XUMHUH B
OPraHUYECKHUX BELIECTB | CUCTEME €CTECTBEHHBIX HAYK. OK 01

XHUMHUYECKOE CTPOCHUC KakKk 10(0)0)201(0) N
COCIUHCHNA aTOMOB B MOJICKYJIC COITIACHO HX
BajicHTHOCTH. (OCHOBHBIC ITOJOKCHHS TCOPpHUU
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XUMHUYECKOTO CTPOCHHUS OpraHUYECKHUX
coequHennii  A.M. bytnepoBa. YriepoIHblid
CKEJIET OpPraHW4YeCKOW MOJIEKYJIbl. 3aBUCHMOCTb
CBOMCTB BELIECTB OT XUMHUYECKOIO CTPOCHHS
MoJieKyJl. U3omepust 1 u3oMephl.

[TonsTue o pyHKIIMOHATBHOM rpymie. Panukat.
[TpuHIHIB KIacCHPUKAIIIU OPTaHUISCKUX
coequHeHn. MexnyHapoaHas HOMEHKIATypa U
MPUHIUIIBI HOMEHKJIATYPhl OPraHUYeCKUX
coequHenuil. [TonsTre 06 azoTcoaepKanmx
COCIMHECHUSIX, OMOJIOTMYECKH aKTUBHBIX
BellecTBax (yriieBojax, xkupax, oenkax u Jip.),
BBICOKOMOJIEKYJISIPHBIX COEMHEHUAX (MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO).

29-30 | Knmaccudukaryms, HomeHnknarypa opraHu4ecKux CoeTuHeHUN
CTpOEHUE U OTJENIbHBIX KJIACCOB (HACBILCHHBIE,
HOMEHKJIaTypa HEHACBILICHHbIE U APOMATUYECKUE
OpPraHUYECKUX BELIECTB | YIJIEBOAOPO/IbI, CHUPTHI, (PEHOIBI, aIbIETUIbI,
KETOHBI, KApOOHOBBIE KUCITIOTHI U JP.)
CocraBieHne MOJTHBIX U COKPALIEHHBIX
CTPYKTYPHBIX ()OPMYJI OPTaHUIECKHUX BEIIECTB
OTJENIbHBIX KJIACCOB, MCIIOJIB3Ys UX HAa3BaHUSA IO
CUCTEMATUYECKON U TPUBUAIBHOU
HOMEHKJIaType (3THJIEH, alleTUJIeH, TIULEPHH,
dbenon, popManbaeru, ykCycHas KUCIOTa,
rnuiuH). Pacyetsl npocteiimeit Gopmyiibi
OpPraHUYECKOM MOJEKYJIbI, UCXOS U3
AIIEMEHTHOTO0 cocTaBa (B %).
31-32 | KonrpomnbHas padora
Nel
33-34 | CpoiicTBa DU3NKO-XUMUYECKUE CBOWCTBA OPIraHUUYECKUX OK 01
OpraHUYECKUX COETMHEHMH OT/AETBHBIX KIaccoB (0COOEHHOCTH OK 02
COETMHEHUI KJ1accu()UKaMU 1 HOMEHKJIATyphl BHYTPH OK 04
35-36 | CsoiicTBa KJIacca; TOMOJIOTUYECKHUH psl U 001as
OpPTaHNYECKHUX dbopmyna; uzomepusi; PU3NIECKUE CBOKCTBA;
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COETUHEHUU XUMHYECKHUE CBOMCTBA; CIIOCOOBI MOTYICHHUS):

37-38 | CroiicTBa — IpeneibHbIE YIIEBOAOPOABl (alKaHbl U
OpPraHUYeCKUX [UKJIOANKaHbl). ['opeHre MeraHa Kak OJIUH M3
COEJMHEHUN OCHOBHBIX UCTOYHUKOB Tera B

OPOMBIIICHHOCTH U OBITY. CaoiicTBa
IPUPOJHBIX  YIVIEBOJOPOIOB, HAXOXJIEHHE B
MPUPOJIE U IPUMEHEHHE alIKaHOB;

— HeIlpeeIbHbIE (AJIKEHBI, ATKUHBI U
QJIKaJUCHbI) U ApOMATHYECKUE YTIIEBOIOPOIBI.
I'openue aneTuieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH JJIsl CBAPKU U
PE3KU METaJJIOB.

39-40 | IIpaktuyeckoe 3ansTue | CBONCTBAa OPraHUYECKUX COCTUHEHHUN
Ne6. OTJENbHBIX KJIACCOB (TpUBHAIbHAS U
«CBolicTBa MEXTyHapOaHAss HOMEHKIATypa, XUMHYECKHE
OpPraHUYeCKUX CBOMCTBA, CLIOCOOBI MOJTyUEHHUSI): IPEeIbHbIC
COCIIMHEHUI (amkaHBI ¥ IUKIIOATKAHBI), HETIPEIeTbHbIC

(anKeHbl, aJIKUHBI U ATKAJAUEHBI) U
apOMAaTUYECKUE YTIIEBOIOPOIBI, CITUPTHI U
(eHosbI, KapOOHOBBIE KUCIOTHI M 3(UPBI,
QJIbJICTU/IB] U KETOHBI, aMIUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUs. 3aJaHusl Ha
COCTABJICHHE YPaBHEHUH XUMUYECKUX PEaKLUU ¢
y4acTHEM OpraHHMUYECKUX BEIIECTB HA OCHOBAaHUU
UX COCTaBa M CTPOCHHSI.

41-42 | JlaboparopHas pabota | [lomydyeHue s3TuIeHA U U3yUYE€HHUE €TO CBOWCTB.
Ne3. MopennpoBaHue MOJIEKYJT 1 XUMUYECKHX
«[IpeBparenus IIpeBpallleHH Ha IpUMepe dTaHa, STUIICHA,
OpPraHUYeCKUX BEIIECTB | alleTUIICHA U JIp.

IpY HarpeBaHUM

43-44 | Unentudukanus buooprannueckue coequnenus. [Ipumenenue n OK 01
OPTraHUYECKHUX Oumostornueckasi posib yrieBo10B. OKHCIIeHHEe OK 02
BEIIIECTB, X 3HAYCHHE | YIJIEBOJIOB — HICTOUHUK YHEPTUU JKUBBIX OK 04

Y TIPUMCHCHHUE B
OBITOBOM U

opranu3moB. O0JacTu IPUMEHEHUS
aMuHOKHCIOT. [IpeBparienst 0eIKOB MUIIY B
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IIPOU3BOJCTBEHHON opranusMe. buonornyeckue GyHKIUN OEIKOB.
JeSITeIbHOCTH buonornyeckue pyHkuuu xupoB. Poib
4eJoBeKa OpPTraHUYECKON XMMHHU B PEIICHUH MPOoOIeM
IIUILEBOM 0€3011aCHOCTH.
45-46 | Unentudukamus Poib opranndeckoil XuMuM B pelIeHUH podiieM 2 2
OpPraHUYeCKUX HHEPreTU4eCcKoil 6€30MacHOCTH, B pa3BUTHH
BEIIIECTB, X 3HAYCHHE | MEIUIMHBI, CO3JaHNU HOBBIX MAaTEPUAJIOB,
U IPUMEHEHUE B HOBBIX HCTOYHHUKOB 3HEPIUU (AIbTEPHATUBHBIC
OBITOBOM U HCTOYHUKHU dHEprun). OnacHOCTh BO3AEHCTBUS
IPOM3BO/ICTBEHHOMN Ha JKUBbIE OPTaHU3Mbl OPIaHUYECKHUX BEILIECTB
JeSITeTbHOCTH OTIENBHBIX KJIACCOB (YTIEBOAOPOIBI, CITUPTHI,
4eJIoBeKa (beHoIIbI, XJIOpOpraHnYecKre IPOU3BOIHBIE,
QIIBJICTU/IBI U JIP.), CMBICII TIOKA3aTeNsl IPEIEIbHO
JIONTYCTUMON KOHLIEHTPALUH.
47-48 | JIaboparopHas pabota | MneHTuduKaIus OpraHndeCKUX COCTMHCHHUI 2
Ne4. OTJIENIbHBIX KJIACCOB (HA IPUMEPE abIAETUIOB,
«Mnentudukanus KpaxMmaia, yKCYCHOM KHCIIOThI, O€JIKOB U T.I1.) €
OpPTraHUYeCKUX WCTIOJH30BaHUEM UX (PH3HKO-XUMUYIECKUX
COCTMHEHU N CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX
OTJEJIbHBIX KJIACCOB)» peakuuii. Jlenatyparus Oenka npu HarpeBaHUH.
[IBeTHbIE peakiuu OenkoB.Bo3HUKHOBEHNE
AQHAJIMTUYECKOT'O CUTHAJIAa C TOYKHU 3pEHUs
XUMHAYECKHX TPOIIECCOB PU MPOTEKAHUHT
KayeCTBEHHON peakLnu, TO3BOJISIONIeH
UACHTU(PUIIMPOBATH MPEITIOKCHHBIC
OpraHUYecKue BEeleCTBA.
49-50 | KontponbHas paborta 2
No2
Pazgen 5. Kunernyeckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX peaKkuuii
51-52 | Ckopocth xumudeckux | CKOPOCTh  peakiuu, €€ 3aBUCUMOCTh  OT 2 2

peakuuii. XUMHUYECKOE
paBHOBecHE

pa3nUYHBIX (PAKTOPOB: MPUPOABI PEArHPYIOLINX

BEIILIECTB, KOHIIEHTpaluu pearupyromux
BEILECTB, TEMIIEPATYPHI " JIomaanu
pEaKIMOHHOM MMOBEPXHOCTH. TemnoBbie

3G(}EeKThl XMUMHYECKHX peakmuii. OJK30- U

OK 01
OK 02
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SHJO0TEPMUUYECKHE, PEAKIIUH.
O6paruMocTh peakiuii. XUMHUYECKOe
PaBHOBECHE U €r0 CMEILICHHE M0/ ACHCTBUEM
pa3nuyHbIX (JaKTOPOB (KOHIIEHTPAIUS PEareHTOB
WJTU TIPOJYKTOB PEAKIUH, TaBJICHHE,
TeMIlepaTypa) AJsl CO3/1aHUsI ONTHUMAIbHBIX
YCJIOBUM MPOTEKAHUSI XUMUUYECKHUX MPOIIECCOB.
[Tpunmun JlelllaTense.

53-54 | CkopocTh XMMHYECKHX | PemeHne mpakTHKO-OPHEHTUPOBAHHBIX 3aaHUi
peakiuii. XuMuueckoe | Ha aHanu3 (aKTOPOB, BIUSIONIUX HA U3MEHEHUE
paBHOBECHE CKOPOCTH XHMHUYECKOW peakluuu, B T.4. C

MO3UIUI  DKOJOTUYECKH  IIeJIeCO00pa3sHOro
MIOBE/ICHUS B OBITY U TPYJOBOW JEATEIBHOCTH B
LeIsIX  COXpPAaHEHHs CBOETO0  370pPOBbS U
OKpY>Karolle NPUPOTHON CPEbI.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33/ 1aHUN
Ha npuMeHenue npuniuna Jle-1latense nms
Hax0>KJICHUs HAIPABJICHUS CMEILIEHUS
PAaBHOBECHSI XUMHYECKOW PEaKIIMU U AaHAJIN3
(hakTOpOB, BIMSIONINX Ha CMEIICHHE
XUMHNYCCKOT'O PaBHOBECH .

55-56 | CkopocTh XuMHUYeCKUX | PerieHne mpakTHKO-OPHEHTUPOBAHHBIX 3a/laHUM

peakuuii. XuMH4YECKOe
paBHOBECHE

Ha aHayu3 (aKTOPOB, BIMSIONIMX HA U3MEHEHHUE
CKOPOCTH XHUMHYECKOW peakuuu, B T.4. C
HNO3ULIMHA  JKOJOTMYECKH  LeJIecO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOI IEATEILHOCTH B
LENAX  COXPAaHEHHs CBOEr0  3J0pOBbI U
OKPY’KaIOILEeH IPUPOJTHON CPEBI.

Pemrenne nmpakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI
Ha npuMeHeHue npuHuuna Jle-Ilarense nis
HAaxO0’KJICHUs HAIPABIICHUS CMEILEHUS
PaBHOBECHS XUMUYECKOW PEaKIMU U aHAIIN3
(bakTOpOB, BIUAIOIIUX HA CMEILIEHUE
XUMHUYECKOTO PAaBHOBECHS.

Pa3nes 6. PacTBopbl
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57-58

ITonsTHE O pacTBOpax

PacTBopeHue kak (pU3MKO-XUMUYECKUHN MPOIIECC.
PactBopsl. CrtocoObI IPUTOTOBICHHS PACTBOPOB.
PactBoprMocTb. MaccoBast 1011 paCTBOPEHHOTO
BemectBa. CMBICT — [MOKasaTels  MpeaeiabHO
JOIyCTUMOM KOHILEHTPALUU u ero
WCIIONB30BAHUE B  OIEHKE  DKOJOTMYECKOM
0€30I1acHOCTH.

OK 01
OK 02
OK 07

59-60

[TonsiTue o pacTBOpax

[IpaBuia  SKOJIOTMYECKH  II€JIECO00pPa3HOro
MIOBE/ICHUS B OBITY U TPYJOBOW JEATEIBHOCTH B
LEeIsIX  COXpPAaHEHHs CBOETO  370POBbS U
OKpY>Kalolllel MNPUPOAHOM Cpelbl; OMAaCHOCTH
BO3JICHCTBUS Ha JKUBBIE OpTraHU3MBI
OIIpe/ICJICHHBIX BEIIECTB.

Pemennie npakTUKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 33JaHUN HAa PaCTBOPHI,
UCIOJIb3yeMbIe B OBITOBOM U MTPOU3BOJCTBEHHON
NESTETbHOCTH YEJIOBEKA.

61-62

JlaGopaTtopHast pabota
Nes.

«lIpurorosieHue
pPacTBOpPOBY

[Ipurorosnenue pacTBOpOB 3a1aHHOU
(maccoBoil, %) KOHIIEHTpauuu (C TPaKTHUKO-
OPHEHTUPOBAHHBIMH BOIIPOCAMH) U OIpEJICIICHUE
Cpelbl BOIHBIX paCTBOPOB.

Penienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

OK 01
OK 02
OK 04

Pasznen

7. Xumus B ObITY H IPOM3BOACTBECHHOM NEATEJILHOCTH YeJ0BEKA

63-64

XuMmus B ObITY U
IIPOU3BOJCTBEHHON
JeSITEIIbHOCTH
4eJI0BeKa

Hogelimme 10CTHXKEHNS] XUMAYECKON HAyKU U
XUMHUYECKOH TeXHOoJIornu. Ponp Xxumnu B
o0ecreueHnr YKOJIOTUYECKOM, SHEPTreTHUECKON 1
MUILEBOM 6€30M1aCHOCTH, Pa3BUTUU METUIIMHBI.
[IpaBuia novcka u aHanM3a XUMUYECKON
nH(pOpMAaIUU U3 Pa3IMYHBIX HCTOYHUKOB
(Hay4Has U yueOHO-Hay4yHas JIUTeparypa,
CpeAcTBa MaccoBOW MH(POPMALIUH, CETh
Wnrepuer).

65-66

Xumus B ObITY U
MPOU3BOACTBEHHOMN

ACATCIIbPHOCTHU

Hogelimue 10CTHXXEHNUSI XUMAYECKON HAYKU U
XUMHUYECKON TEXHOJIOTUU. Poib XumMuu B
00€CTIeYeHNHN YKOJIOTHUECKON, SJHEPreTHUECKON 1

OK 01
OK 02
OK 04
OK 07
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YeJIoBeKa MUIIEBOM 0€30MaCHOCTH, Pa3BUTUU METUIIMHBI.
IIpaBuia nmoucka u aHaiaM3a XUMHUYECKON
nHbOpMALUU U3 Pa3IMYHBIX HCTOYHUKOB
(HayuyHas ¥ yueOHO-HaAy4YHas JUTEpaTypa,
CpeacTBa MaccoBOW MH(POPMAIIUH, CETh
Wurepner).

67-68 | Ilpaktuueckoe 3anatue | [louck © aHanu3 KEHCOB O TNPUMEHEHHUH
Ne7. XUMUYECKHUX BEIIECTB U TEXHOJOTUW C Y4ETOM
«Xumus B ObITY U Oyaymeit mpodecCHoHaNbHON NEATETBHOCTH 10
IPOM3BO/ICTBEHHOMN TeMaM: Ba)KHEHILME CTPOUTENIbHbIE MaTepHallbl,
JeSITeTbHOCTH KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO,
YeJI0BEKa» KepaMHKa, MaTepuanbl Uil  3JIEKTPOHUKH,

HaHOMAaTepHAIbL, TEKCTHIIbHBIC BOJIOKHA,
UCTOYHUKH  DHEPIum, OpraHudeckue "
MUHEpaJIbHbIE  yIOOpEeHHs,  JIEKAPCTBEHHBIC
BEIIECTBA, ObITOBAS XUMHUSI.
3amura:[IpencraBnenne pe3ynbTaToOB PEIICHHS
KelicoB B (hopMe MUHU-JIOKJIJIa C Ipe3eHTalHeN.

69-70 | Ilpaktuueckoe 3ansatue | [louck © aHanmM3 KEHCOB O TNPUMEHEHHUH
Ne§. XMMHUYECKHX BEIIECTB U TEXHOJIOTUH C y4eToM
«XuMus B OBITY U Oyayuiel nmpogeccuoHanbHON AESTENbHOCTH 10
IPOU3BO/ICTBEHHOMN TeMaM: BaKHEHIIME CTPOUTENIbHbIE MaTepHallbl,
JeSITeTbHOCTH KOHCTPYKIIMOHHBIE MaTepHaibl, KPAaCKH, CTEKJIO,
YeJI0BEKa» KepaMHKa, MaTepuanbl Uil  DJICKTPOHMKH,

HaHOMAaTepPHAIIBL, TEKCTHIIbHBIC BOJIOKHA,
UCTOYHUKH  DHEPTUH, OpraHudeckue "
MUHEpaJIbHbIE  YIOOpPEeHHs,  JIEKAPCTBEHHBIC
BEIIIECTBA, OBITOBAS XUMHUSI.
3ammra:lIpencraBienne pe3yiabTaToOB peIIEHUs
KelcoB B (hopMe MUHU-JIOKJIaJIa C IPe3eHTalueH.
71-72 | InddpepeHunpoBaHHbIi 3a4€T
JI—nexums  [I3 — npakTudeckoe 3aHsATHE
Vp — ypok CP — camocTosTenpHas pabora
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3. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'OIIPEJIMETA

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

Oo6opynoBanue y4eOHOro kKaOuHera (HArJs/IHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BEILIECTB
W/WIIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHzaeneesa,
yueOHbIe (prIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuveckue cpeacrsa 00y4yeHHsi: KOMIBIOTED C yCTPONWCTBaMU BOCIPOU3BENEHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C JKPaHOM, MYJIbTHUMEIWHHAs JOCKa, yKa3Ka-TIpe3eHTep Uit
Mpe3eHTalUM.

OobopynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIETKHU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJIbHBIX peakiuid, QUIbTPOBAIbHAS OymMara, MPOMBIBAIKH, CTCKJISIHHBIC MPOOUPKHU, PE3HHOBBIC
npoOku, (hoHApUKH, HAOOpP PEAKTUBOB, CTCKISIHHBIC MAJIOYKH, IITATUBBI I MPOOUPOK;MEpPHEIC
LWIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeJUTeNbHble nuauHapuieckue (50-100 mi), ctynku ¢
necTukoM, ¢apdopoBbie YalIKku, MAHIETH, QWIBTPHI OyMakHbIe, BaTa, Mapisi, 4acOBBIE CTEKIA,
ANEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIIMPTOBBIE TOPENKH, CIIUYKU, MPHOOpP IS MOTydEHUS
ra3oB (Win mpoOUpKa ¢ ra300TBOJHON TPYOKOM), AepKaTenu sl IPOOUPOK, CKISTHKH ISl XpaHEHUS
PEaKTHBOB, pa3JaTOYHbIE JIOTKW; XUMH4Yeckue crakaHbl (50, 100 m 200 wmur);mmaTenu; MUHICTHI;
TUTENIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHble podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(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; YHUBEPCaJIbHbIM HHIUKaTOp; nuneTku Ha 1, 10, 50 mut (wnu no3atopsl Ha 1, 5
u 10 mu1), OOpeTKH IS TUTPOBAHUS, MeAMIMHCKHE mmpHibl Ha 100—150 M1, mabopaTtopHbie W/WIH
aHaJIUTUYECKHE Bechl, pH-MeTphl, CymmbHBIN KA, U JIp. T1abopaTopHOE 000PYI0BAHUE.

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 OCBOEHUA
OBHIEOBPA30OBATEJIBHOI'OITPEJIMETA

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

23



MEPOTIPUSTHI, COTJIACOBAHHBIX C pe3yJbTaTaMu O00ydeHUsI ¥ CHOpMYITHPOBaHHBIX ¢ yueTom PI'OC
COO (mpeametnbie pe3yabtathl o gucturuae) u GI'OC CIIO.

THunbl OLEHOYHBIX

MOJIOKEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHUYECKUX HIIEMEHTOB
.. Menneneera

Ne OK Monayas/Paznen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHii
I 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 QOpMyT
KCXO/IsI U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COCIUHEHUN
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
(dhopMyI AByXaTOMHBIX
coeuHEeHUH (OKCUIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX
COCIMHEHHH OTJENbHBIX KJIACCOB
1.2 | OK 01 |Ilepnoguueckuii 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
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHUEM B
MIEPUOJUYECKON CUCTEME
XUMHYECKUX d1eMeHTOoB J. 1.
MeHnpaeneeBay.

2. IIpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOCHHUEM aTOMOB XMMUYECKUX
3JIEMEHTOB ¥ IEPUOANIECKUM
HM3MCHCHHEM CBOMCTB XUMHUYECKUX
SJIEMEHTOB U UX COCIMHCHHI B
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

COOTBETCTBHUH C MOJOKEHHUEM
[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

.. MenneneeBa»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakiui

Konrtpoabsnas padora
«CTpoeHue BelecTBa u
XHMHYeCKHe peaKkium»

2.1

OK 01
OK 04

THIel XUMHUYECKUX
peakuuii

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

1. 3agaun Ha cocTaBlieHUE
YpaBHEHUH PEaKIUM:

— COCIMHCHMSI, 3aMCIIICHUS,
pasnoxeHusi, 0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUN C
UCTIONb30BaHUEM METOIa
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) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 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 peakuui”

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 XUMHUYECKOM
(hopMyIIBI HCXO/IS U3 HA3BAHUS
BEILECTBA I10 MEXAYHAPOAHOU
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 (hopmynam
HEOPTaHUYECKUX BEIICCTB
pa3IMYHBIX KJIACCOB.

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

3.2

OK 01
OK 02

Du3nKOo-XNMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

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

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

2. 3ajaHus Ha COCTaBICHUE
YPaBHEHUN XUMUYECKUX pPEaKIUN
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHNMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(}OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCUIOB, HEOPTaHUYECKUX
coJIeH, XapaKTEPU3YIOLINX UX
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

CBOWCTBA U CIIOCOOBI MOTYYECHHUS.
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-OpPHUEHTUPOBAHHBIC
3aJIJaHHUsA 110 COCTABJIEHUIO
XUMUYECKHUX PEaKIIUi C ydacTHeM
HEOPTaHMYECKUX BEIICCTB,
WCIIOJIb3YEMBIX JIJIST UX
UICHTU(PUKAIIH.
2.JIabGoparopnas pabota:
“Unentruduxanus
HEOPraHUYECKUX BELIECTB’

Pa3nea 4. Ctpoenue u
CBOICTBA
OPraHu4eCKuX
BeLIECTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BelIeCTB

KonTtpoabsnas padora
«CTpoeHune 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
CHUCTEMAaTUYECKON 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
COCTUHEHUN

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

1. 3agaHus Ha COCTaBICHUE
YpaBHEHUN XUMHUYECKUX PEaKIMi
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 CBA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YPaBHEHMSIM PEaKLUi C yuaCTHEM
OpPraHUYECKUX BELIECTB.
4. JlaboparopHas pabota
“IIpeBpareHust OpraHu4eCKUX
BELIECTB [IPY HArpeBaHUU"
43 |OKO01 |Unentudukamus Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHn4ecKux BEILIECTB, [KAUECTBEHHbIE PEAKLUU  (3a/laHus IO COCTABIICHUIO
OK 04 |ux 3HayeHue U OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IpUMEHEHHE B OBITOBON |COEAMHEHUH OT/ENbHBIX  |OpraHUYEeCKUX BEILECTB, B T.U.
U IPOU3BOJICTBEHHONH  |KJIacCOB UCTIOJIb3YEMBIX Ul UX
NeSITeIbHOCTH YeJIOBEKA UICHTU(QUKALMU B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue u BJHMSIHUE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH PaBHOBecCHE M CKOPOCTh
NPOTEeKAHUS XMMHYECKHX PeaKIuii
XHMHUYECKHX peakuui
5 | OKO01 |Ckopoctb xuMH4eCcKUX |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
XAMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapaxkTepru3oBaTh OpUEHTUPOBAHHBIE 33aJaHUS HA
BIIUSIHUE U3MEHEHUS NpuMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Bemects, |llaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIpPaBJICHUS CMEILEHUS
TEMIIEPATYPhI HA paBHOBECHSI XUMUYECKON PEaKIINH
CMEIIEHNE XUMUYECKOTO (M aHalu3 (PaKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HccaenoBarb

Pasnen 6. PacTBopsl

HCTUHHBIEPACTBOPLI C
3aJaHHBIMH
XapaKTEPUCTUKAMU
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusTHI
6.1 | OKO01 |I[lonsTue o pactBopax  |Pa3nuyarh UCTUHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpLI pacTBOpPOB.
2. IIpakTUKO-OpHUEHTUPOBAHHBIEC
pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHON JEATENBHOCTH
YeJioBeKa
6.2 [ OKO01 |HUccnenoBanue cBoiictB |MccnenoBath GU3UKO- JlaboparopHast pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPoB”
UCTUHHBIX PaCTBOPOB

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lep KaHue (Codep:KaHue MPUKJIATHOT0 MOTYJIs)

7 Pa3pen 7. OuenuBarhb mocjaeACTBHA |3a1UTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
NPOU3BOACTBEHHOM NPOU3BOACTBEHHO AesITeJIbHOCTH)
AesITeJIbHOCTH AeSITeJIbHOCTH YeJIoBeKa
Ye10BeKa ¢ MO3ULMH

JKO0JIOTHYECKOMI
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
HPOU3BOACTBEHHON
JeATEIFHOCTH YeI0BeKa

O11eHUBATh MTOCHICACTBUSA
OBITOBOM U
MPOU3BOJCTBEHHOMN
JIeSITENLHOCTH YEJI0BEKa C
MO3UITAHN YKOJIOTHYECKOM
0e30macHOCTH

Keiic (c yuerom Oyaymieit
npodeccuoHaTbHON
JESATETLHOCTH)

Bo3MmoxHBIE TEMBI KEHCOB:

1. IloTeneHue KmMara u
BBEICBOOOXKICHHE Ta30BbIX
THJIPATOB CO JIHA OKeaHa.

2. Byaymme marepualisl IS aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBsle maTepuansl ams
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENnapaToB
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